VYnpasnenue o6pazoBanust agMuuucTpanu MO ['opHoypanbckuit
MyHununaipHoe OroKeTHOE 0011e00pa3oBaTeIbHOE YIPEKICHUE
cpenHsisi odeoopazoBarenbHas mkoixa Ne 21

Ipunoxenue

VYTBepKIaeHa B COCTaBe

OOII COO MBOY COI Ne 21
[Tpuka3 ot 27.08.2025 r. Ne 72/13

TOUKA !'POCTA

PABOYASA ITPOTPAMMA
yueOHoro npeamera «Xumus» (ba3oBblii ypoBeHb)
s ooygaromuxcs 10 — 11 xmaccoB
C UCIOJIb30BaHHEM O00OpYI0BaHUS IIEHTPa 00pa30BaHMS
€CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOW HanpaBieHHOCTel «Touka pocTay

c. Kpacnonosnse,
2025 r.



MHOSACHUTEJIBHAS 3AIIMCKA

PabGouass mporpamMma ecTeCTBEHHO-HAY4YHOM HANPAaBICHHOCTH MO XUMHUHU C
UCIIOJIb30BaHUEM obOopyaoBaHus LeHtpa «Touka pocta» mnga 10-11 kiaccos
COCTaBJICHA U pa3paboTaHa B COOTBETCTBUH C:

- OenepanbHbiM 3aKkOHOM OT 29.12.2012 Ne 273-®3 (pea. ot 31.07.2020)
«O06 ob6pazoBanuu B Poccuiickoit denepanun» (C U3M. U JOM., BCTYIM. B CHIY C
01.09.2020);

- TpeboBaHusAMH DenepalibHOrO TOCYAapCTBEHHOIO 00pa30BaTENbHOIO
CTaHjapTa OCHOBHOro oOmiero ooOpa3oBaHusi (yTB. NpukazoM MuUHHCTEpPCTBA
oOpazoBanus u Hayku Poccuiickoit Denepanuu ot 17.12.2010 Ne 1897) (pen.
21.12.2020);

- mpukazoM MuHucrepcTBa npocsemieHuss Poccuiickoit ®denepaunn ot 9
okTsi0pst 2024 1. Ne 704 «O BHECEHUM HW3MEHEHHl B HEKOTOpbIE IPHUKA3bI
MuHucrepcTBa MPOCBEILICHUSA Poccuiickoi denepaunu, Kacaroluecs
denepanbHbIX 00pa3oBaTENBHBIX MPOTpaMM HayajdbHOro 00I1Iero oOpa3oBaHuA,
OCHOBHOT'O 00111eT0 00pa30BaHMs U CPETHEro 0011IeTr0 00pa3oBaHUsY;

- [lacmoproM HanuoHanbHOro npoekra «Oo6pazoBanue» (yTB. [lpesuanymom
Coseta npu IIpe3unenre PO mo crparermueckoMy pa3BUTHIO U HAIlMOHAJIBHBIM
npoekTam, MpoTokoa oT 24.12.2018 Ne 16);

- T'ocymapcrBennou mnporpammont Poccuiickonn @enepanun «Pa3Butue
obpazoBanus» (y1B. [loctanoBnenunem [IpaButenscTBa PD ot 26.12.2017 Ne 1642
(pen. ot 22.02.2021) «OO6 yTBEepXJAEHUU TOCYJAPCTBEHHON MpPOrpamMMBbI
Poccuiickoit deneparnun «Pa3zButre oOpa3oBaHUs»;

- y4eOHBIM IIJIAHOM M OCHOBHOM 00pazoBatenbHol mporpammbel MBOY COIL
No 21;

- MeTonnyeckuMu peKOMEHAAIMSAMU 110 CO3JaHUI0 M (DYHKIITMOHUPOBAHUIO B
0011e00pazoBaTeIbHBIX OPTaHU3AIUAX, PACIIOIIOKEHHBIX B CETLCKOH MECTHOCTH H
MaJIbIX TOpojaax, IEHTPOB 00pa30BaHUs €CTECTBEHHOHAYYHON U TEXHOJIOTHYECKOM
HaNpaBJICHHOCTEN («Touka pocTay) (Y1BepxkaeHsl pacnopsiKEHUEM
MunnctepcrBa npocBemienus: Poccuiickoit ®@enepaunu ot 12 ausaps 2021 r. Ne
Po).

[IporpaMma 10O XUMHH Ha YPOBHE CpeaHEro oOIero oOpa3oBaHUS
pa3pabotaHa Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obOpazoBanuu B Poccuiickoii deneparumny, TpeOoBaHU K pe3ylbTaTaM OCBOCHHUS
denepanbHOil  00pa3oBaTENBFHON MPOTpaMMbl  CpemHEero o0mero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbXx B DefepaibHOM  TOCYJapCTBEHHOM
obOpazoBarensHoM ctaHmapre COO, c¢ yuérom Konmenmuu mpemnogaBaHus
yueOHOro mpeamera «XuMHs» B 00pa3oBaTeIbHBIX opraHusainusax Poccuiickoi
Oenepanuu, peanu3ylOlUMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrpamMMBbl, U



OCHOBHBIX TnOJIOkeHHH «CTparerum pasBUTHs BocnUTaHus B Poccuiickoit
Oenepanuu Ha nepuon 1o 2025 rona» (Pacnopsoxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPENEIECHUIO
oOmielt crpaTteruy 00y4yeHusl, BOCOIUTAHUS U Pa3BUTHS OOyYarOMIMXCA CPEACTBAMU
yuebHoro npeamera «Xumus» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbuble nonoxenuss ®I'OC COO o B3auMoOOOYCIOBIEHHOCTH LEJeH,
COJICpKaHUsl, PE3yJbTaTOB OOyuYeHHUs] W TPeOOBAaHUU K YPOBHIO MOATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, NOJIy4aeMoe BBIITYCKHUKaMHU
o0mreo0pazoBaTeabHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYXKUT 3aBepLIAlONIMM JSTaloM pealu3aluyd  Ha
COOTBETCTBYIOLLIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IEHHOCTEH, MNPHUCYIIUX
[IEJIOCTHOM CHCTEME XHMHMYECKOro 0O0pa3oBaHUS. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KYIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0 M TPHUPOAHOW cpene. Peanusyercss xXumudeckoe o00Opa3oBaHUE
oOydaromuxcs Ha ypOBHE CpPEAHEro oOIiero o0pa3oBaHMs CPEICTBAMH y4E€OHOTO
npeamera «XUMHUS», COAEpPKAHUE U IOCTPOCHUE KOTOPOrO OMPEACIICHbI B
nporpaMMe MO XUMHUU C Y4€TOM CHeUM(PUKHA HAYKW XUMHUHU, €€ 3HAYeHUs B
MO3HAHUU TPUPOABI U B MaTepUATbHOM KU3HU OOIIECTBA, a TaKXkKe C Y4ETOM
oOluMX 1enell W TNPUHLUIOB, XapaKTEPHU3YIOMIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeiHero obero oopaszoBanus B Poccuiickoit deneparum.

XUMHS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B
COBPEMEHHOM ITMBWJIM3AIIMK, B CO3JaHUU HOBOUW 0a3bl MaTEPHAIBHON KYJIBTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (GOpPMHUPOBAHUE PAMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEACTABICHHUS 00 OKPY>KAIOIIEeM MHUPE KaK O €IUHCTBE
OPUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCSs B XMMHMHU Ha OCHOBE MOHUMAaHMS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOIIETO MHPA, OCO3HAHMS B3aUMOCBSA3U MEXKIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTAMHU TPUMEHEHUS.

TecHO B3aMMOJEHUCTBYs ¢ APYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHs CTaja
HEOTHEMJIEMOI 4aCThI0 MUPOBOW KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyAa U KHU3HU KaXJI0ro ujeHa ooOmecrBa. CoBpeMeHHass XUMHUS KaK Hayka
co3yjaTesibHasg, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
[JIOOAJIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSI YEJIOBEYECTBA — ChIPbEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTHUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmKMMH LEASIMH W TPUHLIUIAMU CPEIHEro OOIIero
oOpazoBaHus cogepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
M3Y4YEHHs]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY



oOydJaromuxcs, HEOOXOAUMYI0 UM JJIs  BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOAOKEHUS
00pa30oBaHus B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsiomuMu  npeamMeTa  «XHUMHs»  SIBISIIOTCA  0a30BbIE  KypChl —
«Oprannueckass xumusi» U «OOmass ¥ HeopraHuyeckass XUMHUS», OCHOBHBIM
KOMITIOHEHTOM COJEP>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HaHUMW M0 HEOPTAHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHUM) U
OpraHn4eckor xuMuu. PopMUpPOBaHUE JAHHOU CUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMera O00eCleyMBaeT BO3MOMKHOCTh PAaCCMOTPEHMSI BCETO MHOT000pasus
BELIECTB HA OCHOBE OOIIMX MOHITHI, 3aKOHOB U TEOPUI XUMHH.

CtpykTypa coaepxkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe MO XHUMHHM Ha OCHOBE
CUCTEMHOI0 TIOJIXOJla K M3YyYEHHMIO Yy4yeOHOro marepuajia U 00YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW HA  ONpENeNEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOM XUMHUHU BelllecTBa
paccMaTpHUBAaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUM CTPOEHUS OPraHUYeCKHUX
COCIMHEHUN, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKHMX U  DIIEKTPOHHBIX
npelcTaBieHuit o cTpoeHuu BemecTB. CBeneHus 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JIAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOIOB /10 CIOKHBIX OHMOIOTMYECKH
AKTHBHBIX COEAMHEHUW. B Kypce OpraHM4eckold XHMHUHU TMOJYy4aroT Pa3BUTHE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO 00Iero 00pa3oBaHMs MEpPBOHAYATIbHBIC
NPEJICTABIICHUSI 0 XUMHYECKOW CBSI3M, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUU.

[lon HOBBIM yrjaoM 3peHHs B TpeaAMeTe «XUMHUS» 0a30BOro YpOBHS
paccMaTpHuBaeTCsl HW3Y4YEHHBI Ha YpOBHE OCHOBHOTO 00IIero o00pa3oBaHUs
TEOPETUYECKU Marepuan U (AKTOJOTHUECKHE CBEJACHHS O BEIIECTBAX M
XUMHYECKOW peaknuu. Tak, B 4acTHOCTH, B Kypce «OOImasi u HeopraHuyeckas
XUMHUSD» OOydaroIUMCSl MPEIOCTaBIsAETCS BO3MOXHOCTH OCO3HAaTh 3HAYCHUE
MNEPUOAMYECKOT0 3aKOHA C OOIIETEOPETUUYECKHX M METOJOJOTHYECKUX IMO3UIU,
riyoke TOHSATh HMCTOPUYECKOE W3MEHEHHe (YHKIMA STOr0 3akoHa — OT
00001aro1Ie 10 O0BSCHSIONICH U TPOTHO3ZUPYIOIIEH.

Enunas cucrtema 3HaHMM O BaXXHEMIIHUX BEIIECTBAaX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XMMHUUYECKUX PEAKIUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTAX IMpOTEeKaHust naonojHsercs B Kypcax 10 um 11 xiaccos
AJIEMEHTAMH COJEPKAHUSA, HUMEIOUMMU KYJIbTYPOJIOTHYECKUI U MPUKIATHON
XapakTep. OTHW 3HAHHUS CIOCOOCTBYIOT TIOHMMAHHWIO B3aWMOCBSI3U XUMHUHU C
IPYTUMU HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEIbHOW M MPaKTHYECKOMN
NESATENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAaHUIO YBAaXKEHUS K IpoLeccy
TBOPYECTBA B O0JACTU TEOPUM U MPAKTUUYECKUX MPUIOKEHUN XUMHH, TOMOTarOT



BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XMMHEH, KPUTUUECKH OCMBICIMBATH UHPOPMAIUIO U
NPUMEHSTh €€ I TIONOJIHEHUS 3HAHUM, pEIICHUsS WHTEIJIEKTYalbHbIX U
AKCTIEPUMEHTATBHBIX MCCIIEIOBATENIbCKUX 3a7a4. B 11e1oM conepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS  M3YyYCHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y oOy4arolmuXcs MHUPOBO33PEHUYECKON OCHOBBI ISl TTOHUMAaHUS
dbunocopckux uaeH, TaKMX Kak: MaTepHalbHOE E€JUHCTBO HEOPraHUYECKOTO H
OpraHUYeCKOro Mupa, OOYCIOBJICHHOCTh CBONCTB BEIIECTB HUX COCTaBOM H
CTPOCHHMEM, TI03HABAEMOCTb MPUPOJHBIX SBJICHUN TYTEM OKCIEPUMEHTA W
pelieHrs TPOTHBOPEUUM MEXAy HOBBIMH (akTaMd UM TEOPETUYECCKUMHU
PEANOChIIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUH YKOJIOTHYECKUX TPoOseM, a
TaK)Ke MpoOJieM COEpPEeKEHUsI IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX
TE€XHOJIOTUM U MaTEpUAIOB.

B mnnaHe pemieHus 3agad  BOCHUTAHUS, PAa3BUTUS UM COLMAIM3AIUMU
oOydJaromuxcs TPUHATHIE MNPOrpaMMON MO0 XHUMHUU TOAXOAbI K OMPEICICHUIO
COJICp’KaHMsl M TIOCTPOSHUSI TpeaAMeTa MpeaycMaTpuBaroT (HOpMUpPOBAHHE
YHUBEPCAJIbHBIX YYE€OHBIX JCHCTBHM, UMEHOMIMX 0a30Boe 3HAYCHUE IS
pPa3IUUHBIX BHJIOB JIEATCIIBHOCTU: pEIIeHUs TmpoOJjieM, TOWCKa, aHajdu3a u
00paboTku nHMOpMAIIUU, HEOOXOAUMBIX JJIsI TPUOOPETEHHS OIbITA MIPAKTHUECKOMN
U HCCIIEIOBATENIbCKON NIESITENBHOCTH, 3aHUMAIOIIEI Ba)KHOE MECTO B IO3HAHUH
XUMUHU.

B npaktuke mnpenojaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, TaK U Ha YPOBHE CPEIHEr0 OOIIero o0pa3oBaHus, MPU OMPEEICHUN
COZIEPKATEIIbHOM XapaKTePUCTUKU LEJIeHd HW3Yy4YeHHs] MpeIMeTa HalpaBJICHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAIUIMUOHHO MpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKOM HayKd KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
NEATEIbHOCTU YE€JIOBEKa M KaK OJHOr0 M3 KOMIOHEHTOB MHUPOBOW KyinbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3yYEHUS
MpeaMeTa SABJISIETCS BIOJIHE ONPaBJaHHBIM.

CornacHo AaHHOM TOYKE 3pEHUS TJIABHBIMU LENSMH H3Y4Y€HHUs IpeameTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 xJ1.) siBisIIOTCS:

e (QopMHpOBaHHE CHCTEMbl XHMHYECKUX 3HAHUH KaK  BaKHEHIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPAa, B OCHOBE KOTOPOU
JeXKaT KIIOYeBbIe TOHATHS, (DyHIaMEHTATbHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOCHHUE fA3bIKa HAYKH, YCBOCHHUE W IMOHHMAHHUE CYIIHOCTH JAOCTYIHBIX
00001IIeHnI MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (QopMHpOBaHHE U PA3BUTUE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEaKIui, HEOOXOAUMBIX ISl HPUOOPETEHUS



YMCHUW OPUCHTHPOBATHCS B MHUPE BEHISCTB M XHMHYCCKUX SIBICHUH,
HUMEIOIINX MECTO B MIPUPOJIC, B IPAKTHUCCKOMN M MMOBCSIHEBHOM JKU3HH,

e DPAa3BUTHE YMCHHI M CITOCOOOB JIEATCIILHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHCHHEM XHUMHYECKOTO OKCIICPUMEHTA, COOJIOACHHEM  IPaBHII
0e301acHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, coaepikaTenbHas XapaKTePUCTUKA LEJICH W 3a7a4 W3ydeHUs
npeaMeTa B MporpaMMe 1Mo XMMHUHU YTOYHEHAa U CKOPPEKTHpPOBaHA B COOTBETCTBHH
C HOBBIMHU IIPHOPHUTETAMHU B CHCTEME CpeaHero ooOiero oopasoBanus. CeroaHs B
OpernoJiaBaHud  XMUMHHM B OONbBIIEH  CTCMEHM  OTAAETCA  MPEAMOYTCHHUE
NPaKTUYECKOM KOMITIOHEHTE COJIep)KaHusl OOydeHHUs, OPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBIITYCKHUKA 00IIe00pa30oBaTeIbHON OpraHU3aIliy, BIAICIOIIETO HE
HAaOOpOM 3HAHHWH, a (YHKIMOHAIBHOH TPAMOTHOCTBIO, TO €CTh CIIOCO0AMHU H
YMEHHUSMH aKTUBHOTO TOJYYCHHUS 3HAHWA W MPUMEHCHHUS MX B PEAJbHOM JKH3HH
JUTSL PEIICHUs IPAKTHYCCKUX 3a/1a4.

B c¢Bsi3u ¢ 3TUM TpHM H3yYeHHH TMpeaMera «XHMHS» JOMHHHPYIOIIEE
3HAa4YCHHE MPUOOPETAIOT TaKKeE IeNIN U 3aa49H, KakK:

ajanTtaius o0yJaroIuXxcs K yCIOBHSIM JUHAMHYHO Pa3BHUBAIOIIEIOCS MHPA,
GopMupoBaHHE  HMHTE/UIEKTYaJdbHO  Pa3BUTOW  JUYHOCTH, TOTOBOHM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY TPUHSATHIO TPAMOTHBIX
peIIeHn B KOHKPETHBIX )KH3HECHHBIX CUTYAIIUsIX, CBSI3aHHBIX C BEIECTBAMHU U HX
IpUMEHEHHUEM;

dopmMupoBaHue y OOYYarOIIMXCS  KJFOUEBBIX HABBIKOB  (KJTFOUEBBIX
KOMIICTCHIIN), MMCIOINX YHHBEPCATbHOE 3HAUCHHWE /IS Pa3jIMYHBIX BHUIOB
NEATEeIILHOCTH: PEIIeHUsT po0jieM, MOMCKa, aHaln3a U 00paboTKu MH(pOpMAIUH,
HEOOXOJMMBIX Il TPUOOPETEHHUSI ONbITAa JEATSIBHOCTH, KOTOpas 3aHUMAacT
BRXHOE MECTO B I[IO3HAHWUM XHMHH, a TaKXKe [UIsI OIEHKH C TO3UIUM
DKOJIOTUICCKOW OE30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB M XHUMHYCCKUX
MIPOIECCOB HA OPTaHMU3M YEJIOBEKA U IMIPUPOIHYIO CPELY;

pa3BUTHE MO3HABATEIIBHBIX HHTEPECOB, MHTCIUICKTYAJIBHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00yUYaIOIIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPHOOPETATh HOBBIE
3HAHUS 110 XUMHU B COOTBETCTBHUH C KHU3HCHHBIMHU MTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpeMeHHbBIC MH()OPMAIIMOHHBIC TEXHOJIOTUH JUIS TIOMCKA M aHaliu3a YIeOHOW |
HAYYHO-TIOMYJISIPHON HH(DOPMAIMH XMMHYECKOTO COJIePIKAHNUS;

(GopMUpOBaHUE U Pa3BUTHE Y O0YUAIONINXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HA0JTI0IATSIIBHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NpPH IUIAHHUPOBAHWHM W TIPOBSACHHH XHMHYCCKOTO
IKCIICPUMECHTA,;

BOCIIUTaHUE Y OOydYarmuxcs YOSKIEHHOCTH B TYMaHHUCTHYCCKOM
HAIPaBJICHHOCTH XUMHUH, €€ BaXXHOW pPOJIM B PEIICHUH TJIO0AIBHBIX MPOoOJIeM



palMOHAILHOTO MPUPOOTOIB30BAHMUSI, TTOTIOJHEHUSI SHEPIEeTUYECKUX PECYPCOB U
COXpaHEHMSI TPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH OEPEKHOTrO
OTHOIIECHUSI K TPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHUS! OMbITa
WCITOJIb30BAHUS TIOJYyYEHHBIX 3HAHUW MJI TPUHATAS TPAMOTHBIX PEIICHUN B
CUTYaIUSX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSMH.

B yueOHOM mnnaHe cpenHero oO0miero oOpa3oBaHUs MpPEAMET «XUMUS»
0a30BOr0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM o0iactu «EcTecTBeHHO-Hay4HbIC
MIPEAMETBD.

OO6riee ynco 4acoB, OTBEAEHHBIX JJIsl U3YUYEHUsI XUMUHU, HA 0A30BOM ypOBHE
cpeaHero obmiero oopazoBaHusi, cocrapiseT 68 yacos: B 10 kmacce — 34 yaca (1
yac B Heaenro0), B 11 knacce — 34 yaca (1 yac B Heemi0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHUH

[Ipenmer oprannyeckor XUMHM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJY4YCHUN HOBBIX BEIIECTB U MaTEepUAIOB. Teopusi CTPOCHUS OpPraHUYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHM4YecKuX BemecTB. ['omosiorusi, wu3oMmepusa. XHUMHUYECKas CBA3b B
OPraHNYEeCKUX COCAUHECHUSIX — OJJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHUYeCKUX COCIMHEHUN (CUCTeMaTUyecKas) W TPUBHAIBHBICE Ha3BaHUS
BOKHEHIINX MPEICTABUTEIICH KJIACCOB OPTaHUYECKUX BEIIECTB.

DKCMEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB W X MPEBPAILCHUMN:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (11aBjieHre, OOyTIIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUHN psAll. DTUIEH U MPONUICH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MOJIMMEPU3ALINH ), TOJTYUEHUE U TPUMEHEHHUE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuusi nmoiuMepuszauuu). [lomydeHue CMHTETHYECKOTO
KayudyKa U pe3UHBI.

AJIKMHBI: COCTaB U1 OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKHUM Psifl. ALIETUIICH
— NPOCTEUIIMNA MPEACTABUTENb AaJKUHOB: COCTaB, CTPOEHUE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
TOpPEHHUs] ), IOTYYeHUE U TPUMEHEHHUE.

Apenbl. beH3zon: coctaB, cTpoeHHE, (PU3MYECKHE U XMMUYECKHE CBOMCTBA
(peakuuu TaJoreHUpPOBaHUS W HUTPOBAHUS), MOJy4YeHHE U TpUMEHeHue. 1o01yon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHoB. ['eHeTmdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHALIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUN, KaTaluTUYecKui), muposu3. IlpoaykTsi
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» u  «Yroap», MOIEIMpPOBAaHHUE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOAYKTa PEAKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBAa (PEaKIUU C aKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHUYECKHME CBOMCTBAa (B3aMMOIEHCTBHE CO IIEJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
Opra’usM 4esoseka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowuvl. Dopmanpierus, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3MUECKHEe U XMMHYECKUE CBOMCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAas KHUCIIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

Cnoxuble >(QHUpbl Kak MPOU3BOJHBIE KAapOOHOBBIX KHCIOT. [ 'maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonoruyeckas poisib. @orocunres. pykTo3a Kak U30MEP TIIOKO3BI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHHEe W OINHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxcumom wMmemau(ll), B3ammoaeiicTBHEe Kpaxmalia C HOIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa UCXOIHOIO BEIIECTBA WM MPOAYKTA PEaKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha mpumepe IinnuHa). buosoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAIBHBIE METOABl M3YYEHHMsS BEIIECTB M WX IPEBPAILECHMIA:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUHU, CPEAHAS MOJIEKYJISIpHAsS
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DJHEPrus, Macca, aroM, DJJIEKTPOH, MOJIEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
(doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIIEBOJIbI, KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MepuOANYECKOro 3akoHa U llepuoamueckoil cucteMbl
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOIMYECKOTO 3aKOHA B pa3BUTUM HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHelil). BopopoaHasi cBsi3b. BajaeHTHOCTh. JIEKTPOOTPUIATEIBLHOCTb.
Crenenb okuciieHus. MIoHbI: KATUOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTne o nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumuueckas  peakuus. Krnaccudukanuss — XuMHUUeCKUX — peakinuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOE paBHOBecue. DaKTOphl, BIUSAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHue JEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3jIoKeHHE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumMudeckux asnemMeHtoB JI. M. MeHnmeneeBa U OCOOCHHOCTH CTPOSHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COSUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanemeHtoB JI. . MenaeneeBa. OcOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atomoB MeTasuioB. OOmue ¢uzndyeckue cpoiicTBa MetaiioB. CIuiaBbl METAJIIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

O6mue crocoObl moiayyeHus: MetawuioB. [IpumMeHeHne MeTamioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, MAacce WIW O00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMM BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Ui JIEKTPOHUKHA, HaHOMAaTEpUAJIbl, OPTaHUYECKUE U MUHEpaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanusa  MeXOpeAMETHBIX  CBA3€M MpU  HM3y4YeHHH oOOled
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
M30TOII, PaTHOAKTUBHOCTD, MOJIEKYJIa, SHEPTCTHUECKUI YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuUHEpaIbl, TOPHBIC TIOPOJIBI, MOJIC3HBIC MCKOMAeMbIe, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIILIECHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3ysbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
00pa3oBaHus SBISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUHCKOM TPaKJAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESITENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, TMPUCYIIMMH EJI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€ANHCTBE YYE€OHONM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M MO3HABATENbHBIX 3aJlay, BHITIOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEGHHUSI K HCTOPUYECKOMY U HAYYHOMY HAacCJeaUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBbHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  TOHCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO TIOBECHNS,

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPAaBOBBIX HOPM M OCO3HAHHME NOCIEICTBUH 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmroieHns TpaBwiI 0e30MacHOro OOpalleHusi ¢ BEHIeCTBAaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCICACTBUN M HEMPUITHS BPEIHBIX MPUBBIUEK (YHOTPEOICHHS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEUICHUHM MPAKTHUYECKUX 3a]ay
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIUATIBHON CPE/Ibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHHsI MPOTHO3UPOBATh HEOJAroNpUSTHBIC YKOJIOTHYECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHONW, KOMMYHHUKATUBHOW W COLMAIbHOM
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHUS CHeNMDUKA XUMUM KaK HayKd, OCO3HaHHMS €€ poilu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexXaEHHOCTH B 0COOOW  3HAYMMOCTH XUMHUHU [IJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHYECKUE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHUHBI MHpa H CHGHI/I(i)I/IKy MCTOJOB IIO3HAHUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NOo3HaBaTeJIbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C TOCTABJICHHBIMHU LEJISIMH;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIAacCU(PUKAIIMU BEIIECTB M
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMbIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TpPU PEIICHHH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJO0B HAYYHOI'O0 MO3HAHUS BEHIECTB M XUMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUMCKY METOJIOB PpEIICHUS MPAKTUYECKHX 3a7ady, IPUMEHEHHUIO PpPa3IUYHBIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTHYECKHU OLICHHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalKel: NPUMEHSATh MEXNpeaAMeTHbIe ((u3ndyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOM TeMbI B XOJ€ Uajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHHUKAMHM TIPH BHITIOJIHCHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071e 00CyXIeHHsI 1 OOMEHa MHEHHUSIMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  aJlfOpUTM JCHCTBUMA TIpHU
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOLICHKH.

NNPEJMETHBIE PE3YJIBTATHI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraIOIINE TOHATHS (XUMUUYECKUW DJIEMEHT, aToOM, DJJICKTPOHHAs
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pauKall, U30Mepusi, ©30MEPhI, TOMOJIOTHUECKUN DS, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aK0OH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€301MacHOM HCTOJB30BaHUN BAXKHEUIIUX OPraHUYECKHX BEIIECTB B OBITY U
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCAMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIIMBATh MOJIEIM MOJIEKYJI OPTaHMYECKUX BEIIECTB JIS MJUIIOCTPALUUA HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJIAPHbIE COEIMHEHMs), JaBaThb WM Ha3BaHUS [0
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (popMmanbIerus, ameTaableTul, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI TPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHYECKHE CBOMCTBA THUIHUYHBIX MPEIACTABUTENICH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHAs U YKCYCHasi KHUCIOTBI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XHUMHUYCCKUX PEAKIUUA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Colpbsi  (He(Tb, NTPUPOAHBIA Tra3, Yroyib), CHOCOOBI HX MepepabOTKU H
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHHS 110 XUMHUYCCKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiuu 10 W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HaOJII0JEHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJICITUPOBAHHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
MOCYJIOH W Ja00paTOpHBIM 00OpYyJOBaHHEM, a TaK)Ke IpaBWiia OOpalieHUus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OpPraHHYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (opme 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHdopmanuu, IHTEpHET U Opyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha HUBbIE OPraHU3Mbl OMNPEIEIEHHBIX OPTraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYMHBIX METOJIaX MO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpeamerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs] PAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOHWTAIIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJSAPHBIH OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAs] UCCOLMALMS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MacCHOM HCIOJb30BAHNN BAKHEHIITUX HEOPTaHWUECKHUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAaHNUN HEOPTAHMYECKHUX BEIIECTB U UX NIPEBPALCHUN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbI Ta3, YIVIEKUCIbIM Ta3, aMMHak, TaméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJICHTHAasl, MOHHAs, METaJNIMYECKasi, BOAOPOJIHAS) B COCIMHEHUAX, TUI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpPENENEHHOMY Kiaccy/rpymrme
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3HUPYIONLYIO, O0BICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIKE
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHs KJIacCCU(DULIMPOBATH XUMHUYECKHE PEaKIUU I10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAaKLIMii HOHHOTO OOMEHA, YUYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, TPUCYTCTBYIOMINE B BOJHBIX PACTBOPAX HEOPTAHHMYECCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TIOHSITHSI «MaccoBasl JIOJI BEIECTBA B pacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, PEBPALEHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpPMHPOBAHHOCTh YMEHHH IUIAHMPOBATH W BBIMOJIHATh XUMUYECKHM
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peaknuu MOHHOTO OOMEHa, KayeCTBEHHBIE pPEaKIMu Ha cynbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIeHUH C BEIIeCTBAMHU M JaOOpaTOPHBIM 000PYIOBaHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TONYyYaeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEICTBa MAacCOBOU
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3JCHCTBHS HA KMBbIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
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Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranmnsi 9 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoJsunuecTBO 4acoB DJIeKTPOHHBbIE Oo6opynoBanue
Ne Mara uudposbie HeHTpa
n/m Tema ypoka Bcero Kontpoabusre | Ipaxruteckue u3ydeHusi | oOpa3oBareiqbHble | «Touka
padoThI padoTsI pecypest pocTa»
[Ipenmert oprannueckoin DIIeKTPOHHBIE
1 XUMHH, €€ BOZHUKHOBCHHE, 1 TaOJIUIIEI u
pa3BHUTHE W 3HAYCHHE IJIaKaThl.
Teopust crpoeHust DJIEKTPOHHBIE
) OpPraHWYECKUX COCTMHCHUN 1 TaOIUIIBI u
A. M. Bytneposa, e€ TJIaKaThI.
OCHOBHBIC ITOJIOKCHUS
[IpencraBnenue o DJIEKTPOHHBIE
Kiaccudukanuu TaOJINIIBI u
OPraHUYECKHUX BEIIECTB. TJIaKaThl.
3 Howmenxknarypa 1
(cucremaTuyeckas) u
TPUBHUAJIbHBIC HA3BAHUS
OPraHUYECKUX BEIIECTB
AJKaHBI: COCTaB U DJIEKTPOHHBIE
4 CTPOCHHE, TOMOJIOTUYECKHUMA 1 TaOJIULIBI u
pAn ILJIaKaThl.
MeraH u 3TaH — DJEeKTPOHHBIE
5 npocTeiiune 1 TaOIULIBI u
MIPEICTAaBUTEH aJTKaHOB TIJIAKaThI.
6 AJIKEHBI: COCTaB U 1 DNEeKTPOHHBIE




CTPOEHHME, CBOMCTBA

TaOJIULIBI u
ILUIAKATHL.

OTUJEH U IPOIUIIEH —

ONEeKTPOHHBIE

7 npocTeiime TaOIUIIBL u
MIPEJICTABUTEITH AJTKEHOB ILIAKATHI.
[TpakTuaeckas padora Ne 1. DJIEeKTPOHHBIE

8 «[Tony4yeHne THIICHA U TaOMIBI |
M3y4YEHUE €ro CBOWCTB)» IIJIaKaThI.
Ankanuensl. byraguen-1,3 DIIeKTPOHHBIE
u MeTmiIOyTaauen-1,3. TaOJINIIBI Hu

9 [Toyuenune TUTaKaThl.
CUHTETHYECKOTO KaydyKa
pEe3UHBI
AJIKMHBI: COCTaB 1 DJIEKTPOHHBIE
0COOEHHOCTH CTPOCHUS, TaOMuIBl |

10 TOMOJIOTUYECKHM PSI. IUIAKaThl.
ALlETHIIEH — MPOCTEUIINI
MPEACTaBUTEb ATKHHOB

NutepaktuBHas
Tabnuna
Brraucnenus no
. Meunemneena.
11 YPaBHEHUIO XUMHUYECKOMN
DNEeKTpOHHBIE
peakuu
TaOJIULIBI u
ILTAKaTEL.
DNEeKTpOHHBIE
ApeHsl: 6€H301 U TOTYOJI.

12 TaOIULIBI u

TOKCUYHOCTH apeHOB
IUTaKAaThl.
13 I'eHeTHueckas CBSI3b DJEeKTPOHHBIE

YTJIEBOJIOPOIOB,

TaOIULIBL u




MIPUHAJUICKALNX K IIJIAKaThI.
Pa3JIMYHBIM KJlaccam
[IpupoaHbIE HCTOYHHUKHU ONEeKTPOHHBIE

YTII€BOIOPOJIOB: TaOMUIBl |
14 MIPUPOIHBIN a3 U IIJIAKaThI.
MOMYTHBIC He()TAHBIC Ta3bl,
He(Th U MPOAYKTHI €€
nepepadoTKu
[IpupoaHBIe HICTOYHUKH DNeKTPOHHBIC
YIJIEBOJOPOJIOB: TaOMHIBI |
15 MIPUPOJTHBIN ra3 U IJIaKaThl.
MONYTHBIC He()TAHBIC Ta3bl,
He(Th U MPOAYKTHI €€
nepepaboTKu
16 KonTtponsHas padota no
pasneny «YTJIeBOIOPO b
[IpenenbHble OTHOATOMHBIE DJIEKTPOHHBIE
17 CIIUPTHI: METAHOJ M 3TAHOJ. TaOJIUIIBI "
Bonopoanas cBs3b IUIAKaThI.
DJIEKTPOHHBIE
MHOroaTroMHbIE CITUPTHI:
18 TaOJIULIBI u
ATUJICHTJIMKOJIb U TJIMLEPUH
IUIAKaThl.
deHout: cTpoeHUE DNEeKTPOHHBIC
19 MOJIEKYJbI, PU3UYECKUE U TaOJIHIIBI H
XHMHUYECKHE CBOMCTBA, IUIAKaThl.
MIPUMEHEHHE
Anbrerunsl: popMaibaerua DIICKTPOHHIC
20 TaOIULIBI u

n aneTajlabacru/l. AI_ICTOH

IIJ1aKaThI.




OaHOOCHOBHBIE
npeaenbHbie KapOOHOBBIE

ONEeKTPOHHBIE
TaOIUIIBL u

21 KHCIIOTBI: MypaBbUHAS U TUTAKaTHI.
YKCyCHast
[Ipaktuyeckas padora Ne 2. ONEeKTPOHHBIE
22 «CBoiicTBa pacTBOpa TaOMUIBl |
YKCYCHOM KHCIIOTBI» TJTaKaThI.
CreapuHoBas ¥ OJICHHOBAs DNeKTPOHHBIC
93 KHCIIOTHI, KaK TaOMIBI |
MIPEJICTAaBUTEIH BBICIIIHX TTaKaThl.
KapOOHOBBIX KHUCJIOT
MpbIa KaK COJM BBICIINX DJIEKTPOHHBIE
24 KapOOHOBBIX KHCIIOT, UX TaOJINIIBI Hu
MOIOIIlEE NEHCTBUE ITIaKaTEl.
CrnoxHbie 3(UPBI Kak DJIEKTPOHHBIE
o5 MIPOU3BOIHBIE KAPOOHOBBIX TaOMuIBl |
kucnoT. ['uaponus TaKaThl.
CJIOXHBIX 3(UpOB
Kupsl: runponns, DJIEKTPOHHBIE
26 MIPUMEHCHHE, TaOJIULIBI u
OHoJIOTYecKas poJib KUPOB ITaKaThl.
YrneBompl: coCcTas, DJIEeKTPOHHbBIE
Kiaccuukanus. TaOJIULIBI u
27 Baxneitmme IJIaKaTHhI.
MIPeICTaBUTENHN: TIIF0K03a,
bpykTo3a, caxaposa
DJEKTpOHHBIE
Kpaxman u 1enrono3a kak
28 TaOIULIBI u

MMPUPOAHBIC ITOJIUMCPBI

IIJ1aKaThI.




KonTtponsHas pabora o

pasneny
«Kucnmopoacoaepxaine
29 OpraHuYeCcKue
COEIUHEHUDY/
Bcepocculickas
poBepoyHasi pabora
OO6mras xapakTepucTuKa DIIeKTPOHHBIE
a30TCOJIEpKAIIHNX TaOmuIBl |
30 OPraHUYECKUX COCTMHEHUM TJIaKaTHhI.
/ Beepoccuiickas
poBepouHasi paboTa
DIIEKTPOHHBIE
AMUWHBI: METHJIAMHH U
31 TaOMuIBl |
aAHWINH
TaKaThl.
AMMWHOKHCJIOTHI KaK DJIEKTPOHHBIE
am(doTepHbIC OPraHUYECKUE TaOMuIBl |
COEJIMHEHUS, UX ITaKaThl.
39 OMOJIOTHYECKOEe 3HAaYCHHE.
Ilentnael. benku xax
MIPUPOIHBIE
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS
OcHOBHbBIE IOHATUS XUMHH DJIEeKTPOHHbBIE
33 BBICOKOMOJIEKYJISIPHBIX TaONMMIBI |
COEIMHEHUI TTaKaThl.
OcHOBHBIE METOJIBI CHHTE3a DJEeKTPOHHBIE
34 BBICOKOMOJIEKYJISIPHBIX TabIUIBl U
coenuHeHuil. [Imactmaccsl, TTaKaThl.




Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

34




11 KVIACC

KoJIM4ecTBO YaCOB DJIeKTPOHHbIE Oo0opynoBanue
Ne Tema ypoxa [ara ungposbie HeHTpa
n/n Beero KontpoabHbie | TIpakTH4ecKHe | yyyyeyusi | oOpasoBaTenbnbie | «Touka
padoThI padoTsbI pecypenl pocTa»
WNHTepakTuBHas
XUMUYECKUI PJIEMEHT. TI\Z@IHHa
AToM. DIeKTpOHHAs 1 BE:KHTZTSE;C
KOH(uUTyparus aToMOB
TaOMHIBI |
ITaKaThl.
[Iepnoanueckuil 3aK0H 1 WNHTepakTrBHas
[Iepnoanueckas cucrema Tabnuua
XUMHYECKHX 3JIeMeHTOB JI. 1 Meuneneena.
N. MenneneeBa, Ux CBS3b C DIEeKTPOHHBIE
COBPEMEHHOU Teopuen TaOMULIBl U
CTPOEHHMS aTOMOB IIJIaKaThI.
3aKOHOMEPHOCTH NutepaktuBHas
W3MEHEHHUs CBOWCTB Tabnuua
XUMHUYECKUX 3JIEMEHTOB U Menpeneena.
UX COEIMHEHMI 10 rpynnam DJEKTPOHHBIE
U NIepuoAaM. 3HaUEHUE 1 Tabmuubpl |
MEPUOANYECKOTO 3aKOHA U IJIaKaThI.
CUCTEMBbI XUMHYECKHUX
anemeHTOB J[.U.
MenneneeBa B pa3BUTHH
HayKu
CrpoeHue BeniecTsa. 1 WHuTepakTuBHAs




XuMudeckas CBSI3b, e
BHUBI, MCXaHU3MBbI
00pa3oBaHUs KOBAJICHTHOU
cBs3u. BonopoaHas cBsizb

Tabauna
Menpeneena.
ONEeKTPOHHBIE
TaOJIHIIBL u

TJIaKaTHhI.

WNHTrepakTuBHas
BanentHoCTb.

Tabnuia
DNEeKTPOOTPUIIATEIIEHOCTb.

Memneneena.
CrerneHb OKUCIICHHS.

ONeKTpOHHBIE

BemectBa MoOJIEKyIIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

TaOJIAIIBI u
IIAKATHI.

[Tonatne o gucnepcHBIX
cucreMax. MctuHHBIE N

DJIEKTPOHHBIE
TaOJIUIIBI 51

KOJUIOUHBIE PACTBOPHI. TaKaThl.
MaccoBas 10J1s1 BENlecTsa B

pacTtBope

Knaccuduxkanus n DJIEKTPOHHBIE
HOMEHKJIaTypa Tabmuubpl |
HEOPraHUYECKUX ITaKaThl.
coequHeHui. [ eneTnueckas

CBSI3b HEOPraHUYECKHUX

BEIECTB, PA3TUYHBIX

KJIaCCOB

Knaccudukanus DNEeKTPOHHBIE
XMUMHYECKUX PEaKIIUii B Tabmuubl |
HEOPraHUYeCKOU U IJIaKaThI.

OpraHquCKOﬁ XUMUU.
3aKkoH COXpaHCHU MACChI
BCIICCTB; 3aKOH COXpPAHCHUA




U NIPEBpAILCHUS YHEPTUU
IIPpU XUMHUYECKUX PEAKLIMIX

CKopocCTh peaxiiuu.

ONEeKTPOHHBIE

9 OO0patuMble peaKIny. TaOMUIBl |
XUMHYECKOE paBHOBECHE TJIaKaTHhI.
[Ipaktuyeckas padora Ne 1. ONEeKTPOHHBIE

10 «BnusiHUE pa3TUYHBIX TaOmuIBl |
(hakTOpOB HA CKOPOCTH TJIaKaTHhI.
XUMHUYECKON PEAKIIUN»

DNEeKTPOTUTHIECCKAS DIIeKTPOHHBIE
muccormanus. [loustue o TaOMHIBl |
BOJIOPOJTHOM TOKa3aTese TJIaKaTHhI.

11 (pH) pactBopa. Peakiun
noHHOTO oOMeHa. ['uaponus
OpraHUYECKUX U
HEOPraHMYECKUX BEILEeCTB
OKucauTenbHO- DJIEKTPOHHBIE
BOCCTaHOBUTEJIbHbBIE Tabmuubpl |

12 peakuuu. [lonstue 06 [UIAKaThl.
AJIEKTPOJIN3E PACIUIABOB U
pacTBOPOB COJIeH
KounTponsnas pabota no

13 pasneny «Teoperuueckue
OCHOBBI XUMUI
Mertaiibl, uX MOJIOKEHUE B WuTepakTuBHas
[Iepuoanueckoii cucreme Tabnuua

14 XUMHUUYECKUX AJIEMEHTOB /. Menneneena.
H. Menneneesa u DJEKTpOHHBIE

0COOEHHOCTH CTPOEHUS

TaOIULIBI u




aTomoB. O0mue puzndecKkue TUTaKaThl.
CBOIICTBA METAJIJIOB
CruiaBbl METAJIJIOB. DNEKTPOHHBIC
15 DNEeKTPOXUMHUYECKUN PSiJT TaOMUIBl |
HaNPsDKCHUN METAIIJIOB ILIAKATHI.
. WNHTrepakTuBHas
XuMHYeCcKHe CBOMCTBA
. Tabiuma
BAXHEHIINX METAIOB
o o o Meuneineesa.
16 (HaTpUii, KM, KAJIBIIHA,
. . ONeKTpOHHBIE
MarHui, aJlOMUHUIN) U UX
. TaOJINIIBI "
COEMHEHN
[UIAKATHI.
WNHTepakTrBHAs
. Tabiuma
XuMHYecKHe CBOMCTBA
Meuneneena.
17 XpoMa, MeJT ¥ UX
3 DJIEKTPOHHBIE
COEeIUHEHUI
TaOIULIBI u
ILTAKaTEL.
NutepaktuBHas
. Tabiuna
Xumuueckue cBoiicTBa
Meunemneena.
18 LIMHKA, JKeJIe3a U UX
. DJIEKTPOHHBIE
COEIUHEHUI
TaOJIULIBI u
ILTAKaTEL.
HNuTepakTuBHAas
[IpakTuueckas pabora Ne 2. Tabnuua
19 "Perrenne Mennemneena.
AKCMIEPUMEHTATBHBIX 3a7a4 DJEeKTPOHHBIE

o TeMe «MeTame»"

TaOIULIBI u
ILTAKATEL.




Hewmerainsl, ux nosoxenue WNHrepakTuBHas
B [lepuoauueckoit cucreme TabIua
20 XUMHUYECKUX 3JIEMEHTOB /], Menneneesa.
N. Menneneesa u ONEeKTPOHHBIE
OCOOCHHOCTH CTPOCHUS TaOMUIBl |
aTOMOB TJIaKaTHhI.
. WNHTepakTuBHas
du3nYeCcKue CBOMCTBA
Tabnuua
HEMETAIUIOB. AJIIOTpONUs
Memneneena.
21 HEMETAJIJIOB (Ha mpuMepe
ONeKTpOHHBIE
KHCJIOpoJia, cepbl, hocdhopa
) TaOJINIIBI u
U yriepoja
yriaep TJIaKaTHhI.
WNHTepakTrBHas
. Tabnuua
XHUMHUYECKUE CBOMCTBA
Meuneneena.
22 raJOreHOB, CEPHI U UX
. DJIEKTPOHHBIE
COEMHEHU N
Tabmuupl U
IIJIaKaThI.
NutepaktuBHas
N Tabnuua
XUMHUYECKUE CBOMCTBA
Meuneneena.
23 azora, ocdhopa u ux
. DJIEKTPOHHBIE
COEIMHEHU M
TaOJIULIBI u
IJIaKaThI.
HNuTepakTuBHAas
XUMHUYECKUE CBOWCTBA Tabnuua
24 yIepoAa, KpEMHUS U UX Menneneesa.
COCIMHEHU M DNEeKTPOHHBIE

TaOIULIBI u




IJIaKaThl.

[IpuMeHeHne BaKHENIINX

ONEeKTPOHHBIE

25 HEMETAJUIOB U UX TaOJIHIIBL H
COCAUHCHHI IJIaKaThl.
Oo6o06uienne u WuTepakTruBHAS
CHCTEMAaTU3alus 3HAHUH I10 Tabauna
teMe «HemeTaminy. Meuneineena.

26 Boruncnenus no ONeKTpOHHBIE
YpaBHEHUSAM XUMHUYECKHUX TaOJIUIIEI u
peakuuii u IJIaKaThI.
TEPMOXUMHYECKUE PACUETHI

WNHTepakTrBHAs
[IpakTueckas padora Ne 3. Tabnuua

97 «Penrenne Meuneneena.
AKCIIEPUMEHTAJIbHBIX 337124 DIIEeKTPOHHBIE
no teme "Hemeramnsr"» TaOJIUIIBI u

IUIAKAaThI.
KonTtponpHas padoTa no

28 TeMaM «MeTallb» 1
«HemeTamibl»

NutepaktuBHas
Heopraanueckue u TabIMIa

29 OPraHUYECKUE KUCIIOTHI. Menaeneena.
Heopraanueckue u DNEeKTPOHHBIC
OpraHUYECKHUE OCHOBAHUS TaOJIHIIBI H

IUTAKAaThl.
AmdorepHbie DJEKTpOHHBIE
30 HEOPraHU4YEeCKHe U TaOIULIBI u

OpraHnU4Y€CKUC COCAUHCHU.

IIJ1aKaThI.




I'eneTnueckas cBsI3b
HEOPraHUYECKUX U
OPraHUYeCKUX BEILIECTB

Poibp xuMuu B oOecrieueHuu

ONEeKTPOHHBIE

JKOJIOTHYECKOH, TaOJIHIIBL H
31 SHEPreTUYECKOM U MUILEBOM 1 TJIaKaThl.
0€30MacCHOCTH, pa3BUTUU
METUITTHBI
[IpencraBnenust 06 oOmuUx ONeKTpOHHBIE
HAyYHBIX TIPUHIIATIAX TaONMIBI |
32 MIPOMBIIIIICHHOTO 1 TJIaKaTHhI.
MOJTYY€HHS] BAXKHEHUIIINX
BEIIIECTB
DJIEKTPOHHBIE
YenoBek B MUpE BEIIECTB U
33 1 TaOMuIBl |
MaTepuasoB
TaKaThl.
DJIEKTPOHHBIE
XuUMUS U 3JJ0pOBbE
34 1 TaOJIULIBI u
YeloBeKa
ITaKaThl.
OBIIEE KOJIMYECTBO YACOB 34

I10 ITIPOT'PAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHUpPOBAHHOCTh MPEJCTABICHUNA O XUMHYECKOW COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KapTHUHBI MHpA, pOJIM XUMHH B TO3HAHUHU
SIBJICHUW TPUPOJBbl, B (OPMHUPOBAHWU MBIIUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOU Jis
pelieHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON cpesie

1.2

Brnanenne cucremMol XUMHUYECKHMX 3HAHUW, KOTOpas BKJIIOYAECT:
OCHOBOTOJIAraloIre MOHSTHUSA (Monekyna, BaJICHTHOCT®,
AIEKTPOOTPUIIATETHFHOCTh, CTENEHb OKHCIICHHS, XHMHYECKas CBS3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YTIEpOIHBINA CKEJeT,
(yHKIMOHANBHAS ~ TpyHHa,  pagudkaig,  U30MEpUs,  H30MEpHI,
TOMOJIOTHYECKUN Psil, TOMOJIOTH, VIJIEBOJOPOABI, KHCIOPOA- U
a30TCOJIEp KaIle COCOUHEHHs, OMOJIOTMYECKHd AaKTHBHBIE BEIIECTBA
(yrneBompl, KUPHI, OCIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHHS); TEOPUU U 3aKOHBI (Teopus
XMMHUYECKOTO cTpoeHusi opranumdeckux BeuiectB A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAaKTOIOTHUECKUE
CBEICHMSI O CBOICTBaX, COCTaBe, MOJYYEHHUH U OE30MacHOM
UCIOJIb30BAaHUU BAKHEWUIIUX HEOPraHWMYECKUX M  OPraHUYecKHUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCJI0OBCKaA

1.3

ChopmMupoBaHHOCTh YMEHMI BBISBIATH XapaKTepHbIE MPU3HAKU
NOHSTHUM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHSTHS MPH ONUCAHUU COCTaBa, CTPOCHHS H

NpeBpalleHNI OPraHuuYeCKUX COCIMHEHUN

1.4

c(OPMHUPOBAHHOCTh YMEHUH HCHOJIb30BATh XHMUYECKYI) CHMBOJIUKY
JUIL COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpalI€HHOW) (GOpMyll OpraHMYECKHMX BEIIECTB U  ypaBHEHUH
XUMUYECKUX PeaKluil, U3rOTaBIUBaTh MOJIEIN MOJIEKYJ OPraHUYECKUX
BELIECTB JUIsI WIUIIOCTPALIMM MX XMMHYECKOTO M IPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopmMupoBaHHOCTh  YMECHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTD
HU3YUYCHHBIX OPraHU4YCCKUX BCIICCTB IO HX COCTABY U CTPOCHUIO K
onpenenéHHoMy Kiaccy (Tpymre) COeAUHEHHH  (YrieBOJIOpPOIbI,
KUCIIOPOA M a30TCOJACPIKAIINe COCIMHEHHS, BBICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/U[), JaBaTb UM Ha3BaHU 1o CHUCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopmMupoBaHHOCTE YMEHUS OTPEICIATh BUABI XHMHYCCKON CBSI3H B

OpPraHUYECKUX COCAUHEHUSIX (OJUHAPHBIE U KPATHbIE)

1.6

ChopmMupoBaHHOCTh yYMEHHUS TNPUMEHATH: IOJIOXKEHUS  TEOpHUU
CTpoeHusl opraHuyeckux BemectB A.M. ByrnepoBa s oObsicHEHUS
3aBUCHMOCTH CBOWMCTB BEHIECTB OT MX COCTaBa M CTPOEHUSA; 3aKOH

COXpPaHCHUA MAaCChbl BEIIECTB

YraeBo1opobl. Kucnoponcoaepxarue u a30TCoJIepHKaIIne

OpPraHn4€CKUC COCANHCHM . BI)ICOKOMOHeKyHS[pHBIe COCAUMHCHUS

2.1

CpopMHpPOBAaHHOCT, YMEHHUM TPUBOJIUTH TPHUBUAIHHBIC HA3BAHUS
OT/AEIbHBIX OPTraHUYECKUX BEMIECTB (ITHIJICH, TMPOIMMJICH, alleTHJICH,
STWJIECHTJIUKOJb, TJIULIEPUH, (PEeHOJ, (QopMallbIeTull, aleTaabIerus,
MYpaBbHMHAs KHUCJIOTa, YKCYCHas KHUCJIOTA, OJIEMHOBAas KHCIOTA,
CTeapuHOBasi KHUCJIOTa, TIIOK03a, (PYKTO3a, Kpaxmal, LeJUIi0JI03a,

TJTUITAH)

2.2

CdopMHpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢u3HYecKne W XUMHUYECKHE CBOWCTBA THUIHUYHBIX IPEICTaBUTEIICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, JTHJICH,
NpOINWIICH, aleTwieH, OyramueH-1,3, merunOyramueH-1,3, OeH307,
METaHOJI, TAHOJI, STUJICHIJIMKOJb, TJIMIEPHH, (EHOJ, aleTaabIeru,
MypaBbHUHAs M YKCYCHas KHCJIOTBI, TJIFOKO3a, KpaxMmaj, IIeJII03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHA HWIUIIOCTPUPOBATH TCHECTUUYCCKYHO CBA3b
MCKAY TUITNYHBIMHU npeaACTaBUTCIIIMHA PpasiINYHbIX KJI1aCCOB
OpraHN4YC€CKUX BCIICCTB YPABHCHUSAMUN COOTBCTCTBYHOIIUX XUMHUYCCKUX

peaKIii ¢ UCIOIb30BAHUEM CTPYKTYPHBIX (POPMYIT

2.4

CdopmupoBanHOCTH YMEHUS XapaKTepH30BaTh UCTOYHUKHU
YTIEBOJAOPOIHOTO ChIPbs (He(Th, MIPUPOIHBIA ra3, YroJib), CHOCOOBI UX

r[epepa60TKI/I H MPAKTUYICCKOC ITPUMCEHCHHNEC ITPOAYKTOB Hepepa60TI<H

XUMHS U KU3Hb. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJaX HAYUYHOI'O MO3HAHHsA, UCIIOJIB3YEMbBIX B XMMUU IIPHU U3YYCHUU




BEIIECTB M XUMUYECKUX SBJICHUW (HAOMIO/IEHUE, W3MEpPEHHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIO0JIb30BAaTh CHCTEMHBIC
XUMUYECKWE 3HAHUS JJI1 NPUHATUS pEUICHUH B  KOHKPETHBIX

JKU3HCHHBIX CUTyalluAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

3.2

ChopmupoBaHHOCTE yYMCHHI COOMIOJATh TIPABHWJIA  IOJIb30BAHUS
XUMHUYECKON TOCYIO0M M JIabopaTOpHBIM OOOpPYIOBAaHHEM, a TAKXKE
npaBujia OOpalleHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMU

I10 BBIIIOJIHCHUIO Ha60paTOpHI)IX XUMHNYCCKHX OIIBITOB

3.3

CpopMHPOBAHHOCTH YMEHHI TJIAHUPOBATH M BBHITIOIHATH XUMUYECKUN
SKCIIEPUMEHT (MPEBpaIEHUsI OPraHUYECKUX BEIECTB IPU HArpPEBAHUH,
MOJTydeHHE STUJICHA W U3yYCHHE €Tr0 CBOWCTB, KAUECTBEHHBIE PEAKIIUU
OpraHn4YeCKuXx BCIICCTB, ACHATypanus 0OeJIKOB Ipu HarpCBaHUMH,
IBCETHBIC PCAKIIMU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHUKU
0€30MacHOCTH TpHU OOpalleHHMH C BeHIeCTBaMU U J1TaOOPaTOPHBIM
000pyI0BaHHEM; MPEACTABIIATh pE3yAbTaTHI XUMHAYECKOTO
JKCTIEpUMEHTa B (OpME 3alHuCHd YpaBHEHHH COOTBETCTBYIOIIUX

peaknuii 1 GopMyIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

ChopmupoBaHHOCTH YMEHHI TPOBOAUTH BHIYUCIEHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJIyKTa PeaKlMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

13 UCXOJHBIX BEIIECTB WU ITPOYKTOB PEAKITUH)

3.5

CdopMHupoBaHHOCTH YMEHHI KPUTUYECKU aHaJIM3UPOBATh
XMMHUYECKYI0 HH(QOpPMAIUIO, IOJIy4aeMyl0 W3 Pa3HbIX HCTOUYHUKOB

(cpenctBa maccoBoii nH(popmaluu, cetb IHTEpHET 1 Ipyrue)

3.6

ChopmupoBaHHOCTh yMEHUH COOJIOAATH MpaBWiIa HSKOJIOTHMUYECKU
1es1eco00pa3HOro MOBEJIEHUSI B OBITY W TPYIOBOM JEATEIbHOCTH B
HENSIX COXpPaHEHHsS CBOErO 370POBbS M OKPYXKAWOIIEH MPUPOTHOM
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI Ha >KUBBIE OPraHU3MbI
OTpeeNEHHBIX OPraHUYECKUX BEUIECTB, MOHUMAsi CMBICI MOKa3aTels
I[IAK (mpenenbHO JOMYyCTUMOM  KOHIGHTpPALMHM), TMOSICHATH Ha
npUMepax CIOCOObl YMEHbBILIEHUS W MPEIOTBPALICHUS UX BPEAHOTO

BO3JCHCTBUA Ha OpraHnu3M 4YCJIOBCKa

11 KIIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus




pe3yJbTaTa

1

TeopeTnyeckue OCHOBbI XUMUU

1.1

Bnanenne cucTeMOM XMMHMYECKMX 3HAaHUM, KOTOpPAas BKJIFOYAET:
OCHOBOIIOJIATAIOIIAE  TOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToOM,
ANIEKTPOHHAs 000JI04Ka aToMa, S-, p-, 0-3JIEKTPOHHBIC OPOUTATIM ATOMOB,
WOH, MOJIEKYJla, BAJICHTHOCTb, AJIEKTPOOTPHUIIATENBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi CBSI3b, MOJb, MOJISIpDHAs Macca, MOJIIPHBIN
00bEM, KpUCTAJUIMYECKasl pElETKa, TUIBI XUMHUYECKUX pPEaKLui
(OKHCITUTENHHO-BOCCTAHOBUTENBHBIE, 9K30- M JHIOTEPMHYECKHE,
peakiuu HOHHOrO oOMeHa), pacTBOp, 3JIEKTPOJUTHI, HEIJIEKTPOIHUTHI,
AJIEKTPOJINTAYECKAsT ~ JIUCCOLMALMSA, OKHUCIHUTENIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW pEeaKIMu, XMMHYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUs AIIEKTPOJUTHYECKON auccormanuu, llepuoanueckuit
3akoH [[.1. MeHneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMUH, (PaKTOJIOTUYECKUE CBEJICHHS O CBONCTBAX,
COCTaBe, TMOJIYUCHHMH U O€30MacHOM HCIOJB30BAHUU BaKHEHIIIHX
HEOPraHWYECKUX BEIIECTB B OBITY M TPAKTHUYECKOW AEATEIHHOCTH

YCIO0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBJISATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBS3b M3yYCHHBIX MOHATHH, MPUMEHSTh COOTBETCTBYIOLINE
MOHATHS TPU ONUCAHUM CTPOEHUS U CBOICTB HEOPraHUYECKHX
BEIIECTB M HUX MPEBPAIICHUI; BBISBISATH B3aMMOCBS3b XUMHUYECKHX
3HAHUH c MOHATUSMU u MPEJICTABICHUSIMHU JIPYTHUX

€CTCCTBECHHOHAYUYHBIX IIPCAMETOB

1.3

BJ'Ia,Z[eHI/Ie OCHOBHBIMHM MC€TOJaMH HAYYHOI'O IIO3HAHUA BEIICCTB H
XHUMHYECKUX SIBJICHHUHU (Ha6J’II-OI[CHI/IC, HU3MCPEHUC, OKCIICPUMCHT,

MO/IETTUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTb YMCHI/Iﬁ onpeacsiTb BAJICHTHOCTL MW CTCIICHb
OKHUCJIICHUA XHUMHUUYCCKUX OJJICMCHTOB B COCAHMHCHHAX PA3JIUYHOIO
CcoCTaBa, BU XUMHYECKOM CBA3HU (KOBaJ'IeHTHaH, HOHHaAas,
MCTAIJIMYCCKasd, BO,Z[OpOI[HaH) B COCIMHCHUAX, THIL KpI/ICTaHHH‘ICCKOﬁ
peHléTKI/I KOHKPETHOT'O BCEIICCTBA (aTOMHaSI, MOIJICKYJIAPpHAsA, WOHHAasd,

MeTaJ’IJ’II/I‘{eCKaﬂ)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/II‘/’I OIPEACIIATE XapaKTEp CPCIAbl B BOIHBIX

pacTBOpPAaX HCOPraHNUCCKUX COCIMHEHUIN

1.6

C(I)OpMI/IpOBaHHOCTL YMCHHUA KJIaCCI/I(I)I/ILII/IpOBaTB XUMHUYCCKHEC
pCaKknuu 1o pas3IMYHbIM IIpU3HAKaAM (‘-II/ICJ'Iy U COCTaBy pearupyromux

BCIICCTB, TCIIJIOBOMY B(I)(I)CKTy peakuuu, HU3MCHCHHUIO CTEIIeHEeH




OKHCIICHHUA 9JICMCHTOB, O6paTI/IMOCTI/I pCaKkuuu, Y4aCTHIO

KaraauzaTropa)

1.7

ChopmupoBaHHOCTE  YMEHHI  COCTABJISATh YpPaBHEHHUS  PEaKIUi
pa3IMYHBIX THUIOB, MOJIHBIE W COKPALIEHHBIE YPAaBHEHUS PEAKLIHMI
MOHHOTO OOMEHA, YUYUTBIBAS YCIOBUS, TIPU KOTOPHIX ATH PEAKITUN UIYT

JO0 KOHIIa

1.8

ChopmupoBaHHOCTE YMEHUH MPOBOJUTH PEAKIIUH, MOATBEPIKIAIONINE
KAUECTBECHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHUYECKUX  BEILECTB,
pacrno3HaBaTh OMNBITHBIM MNYTEM HWOHBI, MPUCYTCTBYIOIIME B BOJIHBIX

pacTBOpax HEOPraHMYECKUX BEIIECTB

1.9

CpopMHpPOBAHHOCT, YMEHHUH PACKPBIBATH CYIIHOCTh OKHUCIWUTEIHHO-
BOCCTAHOBHUTEIIbHBIX peakuuii MOCPEACTBOM COCTaBJICHUS

ANIEKTPOHHOTO OajlaHca 3TUX peaklui

1.10

CpopMHpPOBAaHHOCT, YMEHHH OOBACHITH 3aBUCHUMOCTH CKOPOCTH

XMMHUYECKON peaKIMK OT pa3Iu4HbIX (PaKTOPOB

1.11

CpopMHpOBAaHHOCT, yYMEHHH  OOBICHATH  XapakTep CMEHICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JACUCTBUS

(mpuaIn Jle [larense)

OO6mrast 1 HeOpraHMvecKass XUMHS

2.1

CdopMHpOBaHHOCT, YMEHHH pacKpbiBaTh cMbica [lepuoaudeckoro
3aKO0Ha A.N. Meunpeneena u JIEMOHCTPUPOBATH ero

CUCTEeMATU3UPYIOIIYIO, OOBSACHUTEIBHYIO M  IPOTHOCTHYECKYIO

dbyHKIMH

2.2

CdopMHPOBAHHOCTh YMEHU XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHMUYECKUX »dJeMeHTOB |—4 mnepuonoB Ilepuoanueckoi
cucTeMbl xXuMHUYeckux odyeMmeHToB JI.M. MenzaeneeBa, uCHonb3ys
HOHATHS  «S-, P-, O-2JeKTpOHHBIE OpPOHMTAIM», «IHEPrETUUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBONCTB
XUMHYECKUX DJIEMEHTOB M UX COCAMHEHHMH IO MepuojiaM U Tpynnam

[Tepuoanueckoit cuctembl XumMmudeckux snementoB .M. MenneneeBa

2.3

ChopmupoBaHHOCTh yYMEHHUH XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XMUMHYECKHUE CBOICTBA HEOPraHMUECKUX BEIIECTB Pa3IMYHbIX KIacCOB,
MOATBEPXKJATh  CYIIECTBOBAHHWE TE€HETHYECKOH  CBSI3U  MEXIY
HEOPraHMYeCKMMHU  BEHIECTBAMH  C  TOMOMIBIO  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.4

C(i)OpMI/IpOBaHHO CTb yMCHHf/'I YCTaHaBJIMBATb OPpUHAIJICIKHOCTD

HCOPraHN4YCCKUX BCHICCTB IO UX COCTAaBy K OHpeI[eJ'IéHHOMy KJIacCy




(rpynne) coeaMHEHUH (MPOCTHIE BELIECTBA — METAJIbl U HEMETAILIBI,

OKCH/IbI, OCHOBAHUSI, KUCIJIOTHI, aM(OTEPHBIEC TUIPOKCHIBI, COJIH)

2.5

ChopMUpOBaHHOCTh YMEHHUH HCIIOJIB30BAaTh XUMUYECKYIO CHMBOJIHMKY
UL cocTaBiieHHsT (OpMYJT BEUIECTB M yPaBHEHHHA XUMHYECKUX
peaknmii, cucremaruueckyto HomeHkinarypy (IUPAC) u tpuBmanbHbie
Ha3BaHMsI OTJEJNbHBIX HEOPraHWYECKUX BeulecTB (yrapHelii ras,
YIJIEKUCHBIA ra3, aMMMaK, raméHas M3BeCTb, Heraui€éHasi H3BECTb,

MUTHEBAs COJIa, TUPUT U IPYTHUE)

2.6

ChopmupoBaHHOCTh yYMEHUHM XapakTepu3oBaTh (ONMUCHIBaTh) OOLIUE
XMMHMUYECKHE CBOMCTBA HEOPraHMUECKUX BELIECTB Pa3IMUHbIX KIACCOB,
MOATBEPXKJATh  CYIIECTBOBAaHME  T€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYEeCKMMH  BEIIECTBAMHM  C  [OMOUIbI0  ypaBHEHUI

COOTBECTCTBYIOIINX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHpPOBAaHHOCTH YMEHHI TUTAHUPOBATH U BBITIOJHATH XUMHUUECKHI
IKCIIEPUMEHT (pa3lIoKeHHE TIEPOKCHIA BOJOPOAA B TPHCYTCTBUHU
KaTaJn3aTropa, OMpe/elieHHe CpPeasl PacTBOPOB BEUIECTB C MOMOIIBHIO
YHHUBEPCATbHOTO WHAMKATOpA, BIMSHUE pAa3INMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHUYECKOW peakIul, pEeaknud HOHHOTO OOMeHa,
KadeCTBEHHBIC PEaKIUU Ha CyJb(aT-, KapOOHAT- U XJIOPHI-aHHOHBI, Ha
KaTHOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMaM
«Metamibl» u «HemeTamib») B COOTBETCTBHU C TPABUIIAMU TEXHUKH
0€30MacHOCTH TPU OOpAIlEHWH C BEIIECTBAMH H J1TAOOPATOPHBIM
000pyI0BaHUEM; NPEJCTABIIATh pe3yJIbTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (OpME 3alUCH YPaBHEHHH COOTBETCTBYIOLIMX

peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI COONIOAATh MpaBUiIa MOJb30BAHUS
XMMHYECKON TOCylol M J1abopaTOpHBIM OOOpYHOBaHHMEM, a TakkKe
npaBuiia oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIHUSIMHU

I10 BBIIIOJTHCHHIO J'Ia60paTOpHBIX XHUMHNYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XHUMHUYECKUE
MPOLECCH, JIEKAIME B OCHOBE MPOMBIIUIEHHOTO MOJIYYEeHUS CEpHOI
KHCJIOTHI, aMMHaKa, a Takke cPOPMHUPOBAHHOCTH MpPEICTaBICHHUI 00
oOlIMX HayyHBIX NPHUHIUNAX H  OKOJOTHYECKHX MpolieMax

XUMHYCCKOTO ITPOU3BOJACTBA

XUMHS U KU3Hb. PacuéTrl

3.1

CdhopmupoBaHHOCTh TPEICTABICHUH O XUMUYECKOW COCTaBISIOLIEH

eCTeCTBeHHOHaquOﬁ KapTuHbl MHpa, POJIM XHMHU B TIO3HAHHUU




SBJICHUW TPHPOJABI, B (OPMUPOBAHWU MBIIUICHUS H KYJIBTYpPhI
JUYHOCTH, €€ (QYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM st
pelieHusT MPaKkTUYECKUX 3a7a4 M HKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTH YMEHUHI KPUTHYECKH aHAJIM3UPOBATh
XUMUYECKYI0 HH(OPMAIMIO, TMOJY4aeMyl0 M3 Pa3HBIX HCTOYHHKOB

(cpencTBa MaccoBOil KOMMYHMKAIMH, ceTh IHTEpHET U Apyrue)

3.3

CpopMHpPOBAHHOCT, yYMEHUW COONIOAATh TIpPaBWJIA IKOJOTHYECKU
1e1ecoo0pa3HOro MOBEACHUS B OBITY M TPYAOBOM JESTENIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3JI0POBbSI M OKPYKAIOIIEH INPUPOIHOMN

cpeibl

3.4

Oco3HaBaTh  OMACHOCTh BO3JIEHCTBHS HAa KUBBIE OPraHU3MBI
ONpENENEHHBIX BEIIECTB, TOHMMAas cMbIci noka3arens [1/IK, moscHsATh
Ha TIpUMepax CrocoObl YMEHBIICHUS U TIPEAOTBPAIIEHUS UX BPETHOTO

BOS)IGIZCTBI/IS[ Ha OpraHu3Mm 4€JI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOJUTH BBIYUCIICHUS c
WCIIOJb30BAHUEM TIOHATHS «MaccoBas JOJI1 BEIIECTBA B PacTBOPE,
OOBEMHBIX OTHOUIEHWH Ta30B NpPH XUMHUYECKUX PEAKIHSIX, MAacChl
BeI[eCTBA WK 00bEMA Ta30B MO WM3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,
TeroBoro 3¢ @dekra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl

BCIICCTB, IMPEBPAIICHUA U COXPAHCHUS DHCPIrun




MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

Teopernueckre OCHOBBI OPraHU4ECKOM XUMHH

1.1

[Ipenmer opraHnveckoid XMMHHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE M 3HAYCHUE B
MOJyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. Teopusl CTpPOEHUS OpPraHUYECKUX

coenquHenn A.M. byriepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHudeckux BemiecTB. [‘omosorus, wusomepus.
XHUMH4YECKasi CBSI3b B OPraHUYECKUX COCOUHEHUSAX — OJUHApPHBIE U KpATHBIC

cBs3u. [IpencraBienne o kiaccuUKauyu OpraHUIECKUX BEIIECTB

1.3

Homenknarypa opraHvueckux COEIMHEHUH (cHCTeMaTHuyecKas) U TPUBHAJIbHbIE

Ha3BaHMS BaKHECHIITIX HpG}ICTaBHTeHeﬁ KJIAaCCOB OPraHUYCCKUX BCIICCTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psifl. MeTaH U 3TaH — mpocTenne
MPE/ICTaBUTENIM alIkaHOB: (PU3MYECKHMe M XUMHUYECKHE CBOMCTBa (peakiuu

3aMCIICHUS U FOpeHI/Iﬂ), HAaX0XXICHUEC B IpUPOAC, TOJTYUCHUC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psi. DTWIEH W TPOMUIEH —
MPOCTEHIINE MPEICTAaBUTENN AIKEHOB: (U3MYeCKue M XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUSA, TaJOTEHUPOBAHUS, TUApPATAlUH, OKHUCICHHUS W

MOJIMMEPHU3aLNH ), TTOJIy4eHUE U IPUMEHEHHE

2.3

Ankamuensl: Oyramuen-1,3 w MerunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHUYECKHE CBOMCTBa (peakuus mojuMepusanuu). [loydeHne CHHTETHYECKOTO

KaydyKa U pe3UHbI

2.4

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUA, TOMOJIOTMYECKHI P, AI.[CTI/IJ'IGH —
HpOCTeﬁHJI/Iﬁ npeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHC, (I)I/ISI/I‘IGCKI/IG n
XMMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUA, THApaTaAlluM,

l"OpCHI/ISI), MOJIYYCHUC U ITPUMCHCHUC

2.5

ApeHLI. benzon: cocCraB, CTpPOCHHC, (1)14314%01(1/16 U XHUMHUYECKHE CBOMCTBa
(peaKI_II/II/I raJJorcHUpOBaHUA U HI/ITpOBaHI/IH), MOJIYyYCHUC U IIPUMCHCHHC. TOJ'IYOJ'IZ
COCTaB, CTPOCHHUC, (bI/IBI/I‘-IeCKI/Ie u XUMHUYCCKHE CBOMCTBA (peaKHI/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), IMOJIy4YCHUEC W IIPUMCHCHHC. Toxcu4HOCTH
ApCHOB. I'eneTnyeckas CBs3b MCXKAY YTJICBOAOpPOAaMH, TPHUHAMIC)KAINIUMU K

Ppa3JInYHbIM KJIacCaM

2.6

[IpupoiHBIE UCTOUHUKH YTIIeBO10po10B. [Tpupoublii ra3 u nonyTHble HETAHBIE
ra3sl. Hedtp u e€ nmpoucxoxaenue. CrnocoObl nmepepabOTKH HEPTU: MEPETOHKA,

KPEKUHI (TEepMHUUYECKUH, KaTaJuTU4ecKuit), muponus. [IpoaykTsl mepepaboTku




He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITYy. KameHHBIH yromp u

MPOIYKTHI €0 mepepaboTKH

Kucnopoacoaepxaiye opraHu4ecKue COCTMHCHHS

3.1

[IpenenpHBIe OJHOATOMHBIE COUPTHL. METaHOI U 3TAHOJ: CTPOCHUE, HU3NIECCKHE
U XUMHMYECKHE  CBOMCTBAa  (peakuMM C  aKTUBHBIMH  MeETaJlJlaMH,
raJIoreHOBOIOPOJAMH, TOpPEHHUE), NpUMEHEHHE. BoJopoJHbIE CBSI3U MEXIY
MOJIEKYJIaMU CHUPTOB. JeficTBHE METaHOJIa U 3TaHOJIa HAa OPraHU3M 4YeJIOBEKa.
MHoOroaTOMHbI€ CIUPTHL. DTUJICHIVIUKOJb U TIIULEPUH: CTPOCHUE, PU3HUECKUe U
XMMHUYECKHE CBOMCTBa (B3aMMOJEICTBME €O  UICJIOYHBIMM  METaJlllaMH,
KayecTBEHHAasl peakiusi Ha MHOroaroMHble crnupThl). [leiicTBHe Ha opraHusMm

YCI0BCKa. HpI/IMCHeHI/IC rIIMOepruHa U 9TUJICHTJIMKOJIA

3.2

®deHoJI:  CTPOEHHME MOJEKYNbl, (u3nyeckue W XUMHYECKHE CBOMCTBA.

Toxcuunocts ¢penoina. [Ipumenenue dhenomna

3.3

Anbaerunibl ¥ KeToHbl. DOpMaTbIETH I, alleTaNbACTHl: CTpOeHUE, (HU3UIECKUE U
XUMHUYECKHE CBOWCTBA (PEaKIMHM OKUCIEHUS W BOCCTAHOBJICHMS, Ka4eCTBEHHBIC

peaxuun), noJydeHrne u IpuMeHeHue

3.4

OnHOOCHOBHBIE TpefeNbHble KapOOHOBBIE KUCIOTHL. MypaBbHHAs U YKCYCHas
KHUCJIOTBI: CTPOCHHUE, (PU3NIECKNE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIITHE AJIs
Kllacca KHUCJIOT, peakius dSTepuUKaIu), TIOJIydeHHEe W IPHUMCHEHHE.
CreapuHOBasi M OJICMHOBAsI KHCJOTHI KaK MPEICTABUTEIH BBICIIMX KapOOHOBBIX

KHACIOT. MBIa KaK COJIM BBICHTHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIEC ,HCP'ICTBPIC

3.5

CrnosxHble 3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue >xupoB. buosjoruyeckas poib

KUPOB

3.6

VYrieBopl: cocTaB, Kiaccu(HKaus yrieBoAoB (MOHO-, TU- U TIOJUCAXapHIbI).
I'moko3a — mMpocTedIIMii MOHOCAXapHJ: OCOOCHHOCTH CTPOCHHS MOJICKYIIBI,
(busnyecKkre 1 XUMHUYECKHE CBOMCTBA (B3aumoaeiicTeue ¢ ruapokcuaom meau(ll),
OKHCJICHHEe aMMMadHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHHE,
OpO’KEHHME TJIIOKO3bI), HAXOXXJICHHE B TNPUPOJC, NPUMEHEHHE, OHOJIOTHYCCKas
poib. DoTtocunTe3. PpyKTO3a Kak U30MeEp TIIFOKO3bl. Kpaxmai u 1euiosio3a Kak
npupoaHbie TosmMepbl. CTpoeHHE Kpaxmajia W IHeJUTojio3bl. dusnueckue u

XHMHUYECKHE CBOMCTBA Kpaxmajia (I‘I/I,I[pOJ'II/IS, Ka4YCCTBCHHAs pCaKIUA C I/IO,Z[OM)

A30Tcozlep>1<aume OpraHU4Y€CKUC COCANHCHUSA

4.1

AMUHOKHCIOTBI Kak aM(l)OTepHBIe OpraHn4eCKUuC COCAMHCHUA. dusznyeckue u
XHUMHUYECKHE CBOMCTBA aMHUHOKHCJIOT (Ha Impumepe FHI/IHI/IHa). buonorunyeckoe

3HaYE€HUE aMHMHOKHUCIOT. Ilentuabl

4.2

benku kak NPpUPOAHBIC BBICOKOMOJICKYJISIDHBIC COCIWHCHUA. HepBI/I‘-IHaSI,




BTOpUYHAs M TPETHYHAsl CTPYKTypa OelKkoB. XWMHUYECKHE CBOHCTBAa OEJIKOB:

TUApOJIn3, ACHATypalus, KAUCCTBCHHBIC PCAKIIMU HaA Ocnku

BbicOKOMONIEKYISIPHBIE COETMHEHMS

5.1

OCHOBHbBIE TOHSATUS XUMHUHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
H0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALINH, CPEAHSSI MOJIEKYISIpHAS
macca. OCHOBHBIE METOJIbl CHUHTE€3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUM —

nmoJmmepusalnsa 1 NOJUKOHACHCAI A

5.2

OKCIIEpUMEHTAJIbHBIE METOJbl M3Yy4EHHS BELIECTB U HX IPEBPALCHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,

Kay4yKOB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pE3UHbL

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

TeopeTnueckue OCHOBBI XUMUU

1.1

XuMuyeckuil aneMeHT. AToMm. Sapo aroma, M30TOIBL. DJIEKTpOHHas 000JI0YKa.
DHepreTUYecKue YpOBHH, ITOJYPOBHU. ATOMHBIE OpOUTaNy, S-, P-, 0-2JIEMEHTHI.
OcoOeHHOCTH paclpeielIeHUs] IEKTPOHOB 10 OpOUTANIIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHOJIOB. DIEKTPOHHASI KOH(UTYpaLIHs aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauueckas cucrema XuMH4eCKux snemenToB .M.
MenneneeBa. CBsi3b MNEPUOAMYECKOTO 3akoHa W Ilepuoamyeckoil CHCTEMBI
xuMuueckux anemeHtoB .M. MenpaeneeBa ¢ COBpeMEHHOW TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XUMHUYECKUX DJIIEMEHTOB H
00pa3yeMbIX MMH MPOCTBIX M CIOXKHBIX BEIICCTB IO TPYHIaM M IEPHOJaM.

3HadyeHHe MEPHUOANYICCKOI'O 3aKOHA B pa3BUTHUU HAYKH

1.3

CTpOCHI/Ie BCIICCTBA. XuMHueckass CBS3b. Buabl XMMHUYECKOW  CBS3U
(KOBaJ'IeHTHaSI HCIIOJISIpHAass W IIOJIsIpHAsdA, HOHHAa:d, MeTaJ’IJ’II/I‘leCKaﬂ). Hownnr:
KaTHOHBI 1 aHUOHBL. MexaHU3MBbl O6paSOBaHI/I$I KOBAJICHTHOM XMMHUUYECKOM CBS3U

(oOMeHHBIN U JOHOPHO-aKIENTOPHBIHN). BogopoaHas cBs3b

1.4

BanentHOCTS. 9J'ICKTpOOTpI/II_IaTeJ'ILHOCTB. CrerieHb OKUCICHHS

1.5

BemectBa MOJICKYJIIIPHOTO W HCMOJICKYIISIDHOTO CTPOCHUA. 3aKOH IOCTOSHCTBA
coCTaBa BelllecTBa. THIBI KPUCTAJTNINICCKUX peH_IéTOK. 3aBHCHMOCTh CBOICTBA
BCIICCTB OT THIIA KpHCT&J’IJ’IH‘ICCKOﬁ peH_IéTKI/I. Ilonsatue o AUCTICPCHBIX
cucreMax. VMICTMHHBIE W KOJUIOMOHEIE pacTBOPHI. MaccoBas m0Js BellecTBa B

pacTtBope

1.6

KHaCCI/I(l)I/IKaI_II/IH HCOPraHNMYCCKUX COCIUHEHUH. HOMeHKJ'IaTypa HCOPraHNYICCKUX




BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukanms ~— XMMUYECKMX — peaknuuid B
HEOPraHUYECKOM M OpraHUYECKON XMMHH. 3aKOH COXPAHEHHUS MaccChl BEILLECTB,

3aKOH COXpaHCHUA U NPCBPAICHUSA SHCPIUX IIPpHU XUMHYCCKUX PCAKIUAX

1.8

CKopocCTh peaknu, e€ 3aBUCUMOCTb OT Pa3IMYHBIX (PaKTOPOB

1.9

OOpatumeble peakuuu. XuUMHYecKoe paBHOBecue. DakTOphl, BIUSIOLIME Ha

COCTOsIHME XuMH4yeckoro pasHosecus. IIpunnun Jle [larense

1.10

DnekrponuTrueckas auccounanus. CunbHble W cialdbie anekTpoiauThl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIa4d, HeﬁTpaﬂbHafI, mIeJIo4YHast. PCaKHI/II/I HUOHHOT'O

oOmeHa

1.11

OKHCIIUTETBHO-BOCCTAHOBUTEIILHBIE pC€aKknuun

Heoprannueckas xumus

2.1

Hemeranmnsl. Tlonoxxenue HemeramnoB B [lepuonnyueckoid cUCTEME XUMUYECKHUX
anemenToB J[.M. MenneneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB. Du3HUecKue

CBOMCTBA HEMETAIJIOB. AJUIOTPONHS HEMETAIUIOB (Ha IIpUMeEpe KUCIOPOJia, CEpBHI,

dbocdopa u yrieponaa)

2.2

XWMHUYECKHE CBOWCTBA BAXHEHIIMX HEMETAIOB (TAJIOT€HOB, CEpbl, a30Ta,
dbocthopa, yrmepoga W KpEeMHHUS) U HX  COCAUHEHHH  (OKCHJOB,
KHCJIOPOJICOZCPKAIUX ~ KUCJIOT, BOJOPOJHBIX coenuHeHuid). [lpumenenue

BOKHEUIINX HEMETAIJIOB U UX COEIUHEHNN

2.3

Mertamnel. I[lonoxxenue metamioB B Ilepuoanyeckoil cucreMe XUMHUYECKUX
anemenToB JI.11. MenaeneeBa. OCOOEHHOCTH CTPOCHHUSI DJIEKTPOHHBIX 000JOYEK
aToMOB MeTaiioB. Obmue gusnueckue cBoiictBa MetamioB. CIUIaBbl METAJUIOB.

DIIEKTPOXUMHUYECKUH PsiJl HANIPSHKEHUI METaJJIOB

2.4

XWMHUYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATpWM, Kalaui, KajbIUH,
MarHui, aJllOMUHUN, ITUHK, XpOM, JKElIe30, MeAb) M WX coeauHeHui. OOmme

CIIOCOOBI MOJIY4CHH S MCTAJUIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6LITy U TCXHHUKE

2.5

I'eneTnueckas CBSI3b HCOPraHM4YCCKUX BCUICCTB, IIPUHAMICKANINX K Pa3JINYHbIM

Ki1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecreueHHH 3KOHOFH‘ICCKOI>'I, 3HepreTquCKOﬁ U THUIIEBOM
6e3OHaCHOCTI/I, Pa3sBUTHU MCOULIUHEI. [TonsTtue o HAaY4YHBIX MCETOJAaX IMO3HAHUSA

BCIICCTB U XUMHNYCCKHUX peaKI_II/Iﬁ

3.2

Hpe,Z[CTaBJ'IeHI/ISI 00 O6H_II/IX HAYYHBIX HNPUHIOUIIAX MTPOMBIIIIICHHOI'O IMOJIYYCHUS
BaXHEMIIINX BellecTB. YeloBek B MHPEC BCUICCTB U MATCPUATIOB!: BaKHEHIIIHE

CTPOUTCIIBHBIC MaTCpHaJibl, KOHCTPYKIHWOHHBLIC MAaTCpHAJIbl, KpaCKH, CTCKIIO,




KCpaMuKa, Marcpuajibl JISA SJICKTPOHHUKH, HAHOMATCPHUAJIbI, OPTraHHYCCKHUC H

MUHEpaIbHbIe yI100peHus

3.3

XuMHUsT W 3/I0pOBbE UEJIOBEKA: IIpaBWja HCHOJIb30BAHUSA JIEKAPCTBEHHBIX
IperapaToB, MpaBmiIa 0E30TIACHOTO UCTIOJIL30BAHUS NIPEIIapaToB OBITOBOW XUMUU

B IIOBCEIHEBHOU KU3HU




OIIMCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3BI IEHTPA «TOYKA
POCTA», UCIIOJIB3YEMOTI'O JJIAA PEAJIN3ALIMU OBPA3OBATEJIBHOU
INPOI'PAMMBI B PAMKAX IIPEITIOJJABAHUA XUMHUHN

MarepuanbHO-TeXHHUYECKas 0a3a meHTpa «Touka pocTa» BKIIIOYAET B ce0sl COBPEMEHHBIC
M KJIAcCHYEeCKHe ampoOalyio B IIKOJE W TMOJIYYWIM NpuU3HaHUE Yy yuutened xumuu. K Hum
OTHOCSITCSI:

- TipuOOP AT AEMOHCTPAIIMU 3aBUCUMOCTH CKOPOCTH PEaKIMH OT PA3IHYHBIX (PaKTOPOB;

- anmapar Jyisi MPOBEICHUS XUMUYECKUX PEAKIUi, TPUOOP IJIsl OTIBITOB C AIMEKTPUUECKUM
TOKOM;

- TpuOOp A U3YYEHHUsSI COCTaBa BO3/lyXa U MHOTHE JIPyTHE.

Hudposas (yuennueckasi) sadoparopus (LIJI), mporpamMmmHo-anmapaTHbId KOMILIEKC,
JMATYMKOBAs CHUCTEMa — KOMIUIEKT y4eOHOTO OOOpPYIOBaHHs, BKIIOUYAIOIIUNA WU3MEPUTEITbHBIN
010K, nHTEp(dEerc KOTOPOTO MO3BOJSET 00ECEYNBATh CBSI3b C MEPCOHATBLHBIM KOMITBIOTEPOM, U
Ha0Op ATYMKOB, PETUCTPUPYIOIINUX 3HAYEHUS PA3TUIHBIX (PU3UYECKUX BEJIMUMH.

Jatuuk pH npeanasHauen [uisi u3MepeHHs BojaopoAHoro mnokaszarens (pH). B
HAaCTOSIIEe BpeMs B IIKOJY MOCTYMAlOT KOMOMHHUPOBAHHBIC JAaTYMKH, COBMEIIAIOIINE B cebe
CTEKJITHHBIA OJIEKTPOJ C DJEKTPOJOM CpaBHEHHS, 4YTO JejaeT paboTy IO HM3MEpPEHHUIO
BOJIOPOJHOTO TMoOKa3arenss Oonee komdopTtHOU. Jlmamazon wusmepenudd pH or 0 mo 14
Ucnonws3yeTcss nnsi m3MepeHuss BOJOPOJHOTO TOKa3aTeslsl BOJHBIX PACTBOPOB B PA3IHMYHBIX
HCCTIEA0BAHUAX 00BEKTOB OKPYKAIOIICH CPEIBI.

JaTunk TemMneparypbl IJIATHHOBBIA — MPOCTON M HACKHBIA JATYUK, MpPEAHA3ZHAYECH
JUI M3MEpPEHUsl TEMIEpaTyphbl B BOJHBIX PacTBOpax M B ra3oBbIX cpeaax. VMmeer pasiauuHbIi
nuamna3zoH usMepenuit ot — 40 mo +180 °C. TexHuUYecKre XapaKTepUCTHKUA JATYUKA YKa3aHbl B
MHCTPYKIUU IO SKCIUTyaTal|H.

JlaTuuk TeMmepaTypbl TepMONAPHBIN MpeIHA3HAYCH U1 U3MEPEHUs TeMIlepaTyp A0
900 °C. Hcnonb3yeTcst IpH BBITIOJTHEHUH Pa0OT, CBA3aHHBIX C U3MEPEHHUE TEMIIEPaTyp IIAMEHH,
TUTABJICHUS U PA3JIOKEHUS BEUIECTB.

JaTunk onTHYeCKOW NJIOTHOCTH (KOJOpPUMETP) — IMpeIHAa3HAYEH IJIs1 H3MEPECHUS
ONTUYECKON TUIOTHOCTH OKpALIEHHBIX pacTBOpoB. Mcrmonb3yercss NpuU U3YYEHUU TeM
«PactBOpBI», «CKOPOCTh XUMHUYECKHX PEAKIHI», ONpPEIEICHUH KOHIEHTPALMU OKpAIICHHBIX
HMOHOB UJIM COEAMHEHUH.

B KOMIIEKT BXOZSAT MAaTUYMKU C PA3IMYHONW JIUHOM BOJIH MOJYIPOBOJIHUKOBBIX
HCTOYHUKOB cBeTa: 465 u 525 M. O0beM KIOBETHI COCTABIIAET 4MII, [UTMHA ONTHYECKOTO MyTH —
10 mm.

JlaTyuKk  JJIeKTPONMPOBOAHOCTH  TpEAHA3HAueH s U3MEpPEeHHs  YAeJIbHOM
AIIEKTPOTPOBOAUMOCTH KHUAKOCTEH, B TOM YUCIIE U BOJHBIX pacTBOPOB BeliecTB. [Ipumensercs
MIPU U3YYEHUH TEOPUU AIEKTPOIUTUUECKOMN TUCCOIMALINN, XaPAKTEPUCTUK BOAHBIX PACTBOPOB.

JaT4YuK XJOPUA-HOHOB HCIIONb3YETCS AJI1 KOJIMUYECTBEHHOTO ONPEIEIICHUS COACPKAHUS
HMOHOB XJIOpa B BOJHBIX pacTBOpax, MOuBe, MpoAykTax nurtanus. K naTumky moakitoyaeTcs
noHocenekTuBHBIN anekTpoa (MCD) (pabouuii »meKTpos), MOTEHIIMAT KOTOPOTO 3aBUCUT OT
KOHIIEHTPALIUU OMPEIEIsIEMOT0 HMOHA, B JAHHOM CJy4yae OT KOHUEeHTpanuu aHuoHoB CI.
[Morenuman WCD onpenenstor OTHOCUTENBHO 3JEKTPOJa CpPaBHEHHUs, Kak MPaBUIIO,
XJI0pCcepeOpsHOTO.

Mukpockon uudpoBoii TmpenHazHaueH ANS  HW3y4eHHs (QOPMBI KPUCTAIIOB U
HaOIIO/IEHUS 32 POCTOM KPUCTAJLIIOB.



IIpu6op 1uist mosTy4YeHusl ra30B UCIIOIB3YETCs VIS MOIydeHHsI HEOOIbIIUX KOJIMYECTB
ra3oB: BOJIOPO/Ia, KUCIOpoaa (M3 IEPOKCH A BOJOPOa), YIIIEKHCIOTO rasa.

Y4eOHO-MeTOAUYECKOE 00ecniedeHHe Kypca XUMHUHU
cpeaHeil 001eo0pa3oBaTeIbHOM HIKOJIbI

«Xumusa» 10 knacc

1. Epemun B. B. Xumus. 10 kiacc. bazoswiii / B.B. Epemun, H.E. Ky3pmenko, B.U.
Tepenun, A.A. JIpo3nos, B.B. Jlyaun. — 2-e usn., crepeotun. — M.: Jlpoda, 2021

2. Epemun B. B. Xumus. 10-11 k1. Meroandeckoe mocooue / B.B. Epemun, A.A.
Hpo3znos, N.B.

Bapranosa. — M.: JIpoda, 2022

3. Ky3smenko H. E., Epemun B. B. 2500 3ama4 no xumuu ¢ pemenusimu. — M.: OHHKC,
2016

«Xumusar» 11 knacc

1. Epemun B. B. Xumus. 11 knacc. bazossiit yposens / B.B. Epemun, H.E. Ky3pmenko,
B.M. Tepenun, A.A. Ipo3nos, B.B. Jlynun. M.: lpoda, 2021

2. Epemun B. B. Xumus. 10-11 k1. Meroandeckoe mocobue / B.B. Epemun, A.A.
Hpo3znos, U.B.

Bapranosa. — M.: [Ipoda, 2022

3. Kyssmenko H. E., Epemun B. B. 2500 3agau no xumuu ¢ pemenusimu. — M.: OHHKC,
2016

Humepnem-pecypceot:

1. http://www.hij.ru. Xypuan «Xumuss ¥ KH3HB» IIOHATHO U 3aHHMATEIHHO
paccka3biBaeT 000 BCEM HHTEPECHOM, YTO IIPOUCXOIUT B HAYKE M B MUPE, B KOTOPOM MBI JKUBEM.

2. http://chemistry-chemists.com/index.html.  DnexTponusiii KypHan «XHMHKH U
XAMUS», B KOTOPOM MPEICTABICHO MHOXECTBO OIBITOB M0 XHMHH, 3aHUMATEIbHON
HH(OpPMAIIHH, TO3BOJISIONICH YBJICYb YYCHUKOB IKCIIEPUMEHTAIBHOM YaCThIO IIPEIMETA.

3. http://c-books.narod.ru. BceBo3moskHas uTepaTypa 1Mo XUMHH.

4. http://www.prosv.ru/. TlocoOusi s ydammxcs, B TOM YHCJIE€ W JUIS MOJTOTOBKH K
utoroBoii arrecrauu (OI'D u EI'D), meromuueckue mnocobus A yduTene, HaydHO-
MOMYJISIPHAsS JINTepaTypa Mo XUMHH.

5. http://1september.ru/. JXypuan mns yuuteneil U He TOJBKO. BoJbIIoe KOJIUYECTBO
paboT YUECHUKOB, B TOM YHCIIC U KCCIIEA0BATEIBCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOJBHBIA TOPTAN CO
CCBUIKaMHU Ha 00pa30BaTesIbHbIC CANUTHI TI0 XUMHUH.

7. www.periodictable.ru. COopHMK cTareii O  XHMHUYECKHX  OJIEMEHTaXx,
WJLTIOCTPUPOBAHHBII SKCIIEPUMEHTOM.
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Mamepuanvho-mexnuueckoe obecneuenue KaOUHema Xumuu:
Ilepedenn J1abopaTopHOro 000pyA0BaAHMS, IPH BHINOJHEHUH IPAKTHYECKHUX PadoT Mo
XMMMH 32 KYPC OCHOBHOM 00111eil IIKO0JIbI.

1. O0opynoBaHue:
- O6opynoBanue nudposoii 1aboparopun «Todka pocTay.
- MukponabopaTopust XMMHYECKast;
- IPOOHUPKHU CTEKIISIHHBIE;
- KOJIOBI KOHUYECKHE;
- CTaKaHbl CTEKIISTHHBIE Ha 50 MIT;
- MAJIOYKH CTEKIISTHHBIE;
- TpYOKH COETMHHUTENbHBIC: CTEKIITHHBIC, PE3MHOBHIE;
- MpOOKH PE3UHOBBIE;
- CIIUPTOBKH;
- MpOOUPKOAEPKATEIH;
- IITAaTUB J1JAOOPaTOPHBII;
- IITATUB 7151 TPOOUPOK;
- BOPOHKA CTEKJISTHHAS;
- puaeTp;
- CITNYKH;
- acOecToBas CETKa;
- TyYUHKH.

2. PeakTHuBEIL:

- KHCJIOTBI: COJISTHASI, CepHasi, a30THAs;

- IIEJTOYM: TUAPOKCH]] HATPHUS, TUAPOKCH]] KATTBIIHS;

- ocroBanwus: ruapokcua meau (1) , ruapoxenn xenesa (11);

- CONM: KapOOHAT KalbIUs, XJI0pua HaTpus, xiopua meau (I1I), HutpaT cepedpa, xiopun
Oapusi, KapOOHAT HATPHsL, XJIOPHI ATIOMUHHS, TEPMAHTaHAT KaJIWs, HUTPAT KaJvs, MEIHBIN
kymnopoc, cynbdar xenesa (I11), cynpdar nuaka, cynepdocdar, aMmmuadHas ceauTpa, MOYCBHUHA
(kapOamu ), XJIOPU Kaus, CyIb(aT HATPHs, CHUIMKAT HATPHsl, CyJIb(aT aIFOMUHNS,

- IPOCTHIE BEUIECTBA: YrOJIb, IUHK, JKEJIE30, ATFOMUHUI, MarHUi, Me/Ib, CBUHEII,

- CJIOXKHBIE BEIIECTBA: MpamMop, caxap;

- UH/IMKaTOPBI,

- okcuabl: meau (I1), oxcun mapranma (1V).

iODFaHI/I‘IeCKI/Ie BCIICCTBA:
- COJIM: alcTaT HaTpus-, (1)6HOJ'I${T HaTpUs;
- KHCJIOTBL: YKCYCHAA KHUCJIOTA, MyYpaBbUHAs KUCJIOTA, OJICMHOBAS
- CIIMPTHBI: 9TAHOII, H3OH€HTPIJ'IOBLII>1, TJIMLCPHH, ITPOIIAHOJI;
- 66H3OJ’I, (I)eHOJ'I; YIIIEBOABIL: KpaxMall, I'NIF0OKO3a, CaXapo3a.

4. Moaenu:
- HaGopb! Mosienelt aTOMOB 17151 COCTABIIEHHSI IIIAPOCTEPAKHEBBIX MOJIENIEH MOJIEKYT;
- Kpucrannuyeckue pemerku comei.

5. YuyeOHble moco0OUs Ha EYaTHON OCHOBE:
- [lepnoanueckas cucrema xuMuueckux 3yemMeHToB /.M. Menieneesa;




- Tabnuiia pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH COJICH;
- DJIEKTPOXUMUYECKUH psAJl HATIPSHKEHUHM METAJUIOB;
- HaGops! Tabmuir k ypokam.

DNEKTPOHHBIC U3JIAHHUSL:

1. Kommutext mudpoBeix oOpazoBarenbHbix pecypcos. ['abpuernsa O.C. Xumus. 8-11 ki
000 «ZIpoda» 2007.

2. Dnekrponnas oubmuoreka «lIpocemenne». «Xumus. 8 kimace». MyabTUMEIUHHOE
yaeOHoOe mocoOre HOBOTO 0Opasia.

3. Yuebnoe anekTponHoe uznanue «Xumust (8-11 kinacc). Buptyanbhas maboparopusi»

4. 1C: Penerutop. Xumusl.

5. CamoyuuTtenb. Xumus it Bcex — X X1. Perenue 3amay.

6. KommerorepHubie mpe3eHTanuu B popmate Ppt.

B xaGuHeTe XuMHH 00513aTeJILHO 10J1KHA OBITH aNITeYKa, B KOTOPYIO BXO/IAT:
. KryT kpoBoocTaHaBIMBaIOUINH, pe3MHOBBIA — 1 1mIT.

. [y3bIpp mnst nbia — 1 wit. (runorepmuydeckuii naker — 1 mr.).

. BUHT crepunbHBIHA, mmpokuid 7 X 14 cM — 2 mT.

. bunT crepunbHbIil 3 X 5 cM — 2 mT.

. bunt HecTepubHBIN — 1 1mIT.

. Canderku crepusibHbIe — 2 YII.

. Bara crepunpnas — 1 mauxka.

. JlefikormacTeiph mupuHON 2 cM — 1 Karymika, 5 cM — 1 kaTymika.

. bakTepunuaHeIi TeHKOMIaCTRIPh pa3HbIX pazMepoB — 20 1miT.

10. CriupToBoii pactBop nona 5%-ueiii — 1 ¢rakoH.

11. BoansIif pacTBOp aMMHaKa (HaaTbIpHBINA CIIUPT) B aMImyimax— 1 yiI.
12. PactBop nepokcuna Bogopoaa 3%-uerii — 1 yi.

13. IlepmaHranat Kauusi KpUCTALTHYSCKANA — 1 y1I.

14. Ananerus 0,5 r B Tabnerkax — 1 yn. 15, Hacroiika Banepuansr — 1 ym.
16. Hoxuwnier — 1 mr.
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