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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10 XMMHU Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanpbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny, TpebOBaHUN K pe3yilbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro OO0IIero 00pa3oBaHMs
(®OIT  COO), npencraBiaeHHbix B DeaepaabHOM  TOCYAAPCTBEHHOM
oOpazoBatenpbHOoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
ydeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX opranuzamusx Poccuiickoi
deneparuy, pealu3yONIMX OCHOBHBIE 00pa3oBaTeIbHBIE MPOTPAMMbBI, W
OCHOBHBIX TonoxkeHud «Ctparerunm pa3BuTHs BocnuTaHus B Poccuiickoi
O®eneparnuun Ha nepuon a0 2025 roma» (Pacnopsxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXO/OB K pa3pabOTKEe MPOrpaMMbl MO XUMHUHU, K OMNPEIEICHUIO
oOmielt cTpaTteruy 00y4eHus, BOCIUTAHUSL U Pa3BUTHs O0YYaIOIUXCSl CPECTBAMU
yueOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIN
koHuentyaisHble mnojiokeHus PI'OC COO o B3auMOOOYCIIOBIICHHOCTH IIEJIEH,
COJICpKaHUsl, PE3yJbTAaTOB OOyUYeHHS U TpeOOBaHUM K YPOBHIO IOJTOTOBKH
BBITTYCKHHUKOB.

XHUMUYECKOE o0Opa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHOM  OpraHU3alliy, SBISETCS HEOThEMJIEMOM 4YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYKHUT 3aBEpIIAIONIUM JTAaloM peaju3allid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIFOYEBBIX LIEHHOCTEH, MPUCYIIUX
I[EJIOCTHOM CHUCTEeME XHUMHUYECKOro o00pa3oBaHMs. OTH I1IEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHKS MHUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIOBEeKa, a TakKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0pOBBI0O M TpUPOJHOW cpeae. Peamusyercss xummuueckoe oOpa3oBaHME
o0y4Jarmuxcs Ha ypOBHE CpPEAHEro oOIIero oopa3oBaHUsl CPEACTBAMU Y4EOHOIO
npeamMera «XUMUS», COJEPKAHUE M TOCTPOEHUE KOTOPOTO OIpPEACIICHbl B
MporpaMMe 1O XUMHH C Y4€TOM CIenu(PuKA HAyKu XUMUU, e€ 3HAYeHUs B
MO3HAHUU TPUPOABI U B MATEPUATHLHOM >KM3HU OOIIECTBA, a TaKkke C y4ETOM
o0IIUX I1eNled W MPHUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeHero obiero oopasoBanus B Poccutickoit depeparumu.

XuUMHUS Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT OCOOYyI0 POJib B
COBPEMEHHOW IMBUJIM3ALMH, B CO3JaHUM HOBON 0a3bl MaTepuaibHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PAUMOHATHHOTO HAYYHOTO MBIIIICHHS,
B CO3J[aHUE IIEJIOCTHOTO MPEJCTABICHUS 00 OKpPYXKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTOpoe (PopMupyercs B XMMHUM Ha OCHOBE MOHUMAHUS
BEIIIECTBEHHOTO COCTaBa OKPYIXKAIOIIETO MHPa, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOSHHEM BEIIECTB, MX CBOMCTBAMU M BO3MOXKHBIMHU 00JIACTSIMU IPUMEHEHUS.



TecHO B3aUMOZIEHCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHsS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYPbl, HEOOXOAUMBIM YCIOBHUEM YCIIEIITHOTO
Tpyda M SKM3HU KaXJIoro wieHa ooOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3uJaTeNbHAs, KaK Hayka BBICOKMX TEXHOJIOTMM HalpaBJ€eHa Ha pEIICHHE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — ChIPbEBOM,
AHEPreTUYECKOM, MUIIEBON, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAaHbI 3/I0POBBSI.

B coorBercTBUM ¢ OOmIMMHU LENIMH M OPUHLUIAMU CPEIHEr0 OOIIEro
oOpasoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3YYCHHS) OPUECHTUPOBAHO MPEUMYIIIECTBEHHO HA OOIIEKYJIBTYPHYIO TIOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYKD MM Uil  BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEIIHOIO BKJIKOYEHUS B JKU3Hb COLMYMA, [POJOJKEHUS
00pa30BaHus B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsioliuMu  npeamMeTa  «XUMHUS»  SBISIOTCS  0a30Bble  KypChbl —
«Oprannueckass xumusi» U «OOmE@as ¥ HeopraHWYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKH: cUCTeMa
3HAHWKM TI0 HEOPTraHWYECKON XMMUU (C BKIFOUCHHEM 3HAHUHN W3 O0IIeH XUMUU) U
OpraHn4yeckor XuMuu. POpMHUPOBAHHME NAHHOM CUCTEMBI 3HAHUU IPU W3YyYEHUH
npeaMeTa O0EeCcleYynBaeT BO3MOXKHOCTb PACCMOTPEHMSI BCETO MHOr000pasus
BEIIECTB HA OCHOBE OOIMX MOHITHI, 3aKOHOB Y TEOPHI1 XUMHH.

CrtpykTypa comepxkaHusi KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuyeckass XuMus» c(HOpPMUPOBAHA B NPOrpaMMe MO XHUMHUU Ha OCHOBE
CUCTEMHOTO TIOJAXO/Aa K U3y4eHUI0 ydyeOHOro Marepuaia U 0O0yClOBIIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  PAa3BUTHEM  3HAHUM  HAa  OMPEICIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpraHMYecKOM XHMHHM BELIECTBA
paccMaTpuBarOTCSI Ha YPOBHE KIIACCUYECKONM TEOPUU CTPOECHHUS OPraHUYECKHX
COCIMHEHUN, a TAaKXE€ Ha YPOBHE CTEPEOXMMHYECKUX U  DJIEKTPOHHBIX
MpeaCcTaBiICHUd O cTpoeHuu BemiecTB. CBeneHuss 00 HU3yd4aeMblX B Kypce
BEIIECTBAX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOIOB A0 CIOXKHBIX OHOIIOTUYECKU
AKTUBHBIX COEAMHEHUN. B Kypce OpraHM4eckod XHMUU TOJYy4arOT Pa3BUTHE
chopMupOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIETO OOpa30BaHUs MEPBOHAYAIILHbBIC
MPEJICTABIICHUS O XUMUYECKON CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHUMOCTH CBOWCTB BEILIECTB OT UX CTPOECHUS, O XUMUYECKOIN pEaKIIhH.

[logq HOBBIM yrjIOM 3peHHUsT B THpeaMeTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCs M3yYEHHBI Ha YpPOBHE OCHOBHOI'O 00IIEro o0pa3oBaHUs
TEOPETUYECKU Marepuan M (PAKTOJOTMYECKHE CBEICHHS O BEUIECTBAX H
XUMUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOY4YaIOIIMMCS MPEAOCTABISETCA BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOAUYECKOT0 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX TO3UIUH,



rIyoke TMOHSTh HCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o0bmarome 10 OOBICHSIONMIEH B IPOrHO3UPYIOIIESH.

Ennnas cucrema 3HaHMM O BAKHEHIINUX BEHIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBaX M NPUMEHEHHMM, a TAKKE€ O XMMHUYECKUX DPEAKLUAX, UX CYHIHOCTH M
3aKOHOMEPHOCTSX TMpOTEeKaHus JonoiHsercs B Kypcax 10 m 11 xkmaccos
AJIEMEHTAMHU COZIEPKAHUS, WMEKOIIMMH KYyJIbTYPOJIOIMYECKUH M MPUKIATHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHMMAaHHMIO B3aUMOCBSI3U XHUMHUU C
OPYTUMU HAayKaMH, DACKpPBIBAIOT €€ pOJib B II03HABATEIBLHOM M MPAKTUYECKOU
JESITeIbHOCTH YeJIOBEKa, CIMOCOOCTBYIOT BOCIMTAHUIO YBAXKEHMSI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTatOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npobsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATh WMH(GOPMAIUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIICHHS WHTEUICKTYalIbHBIX U
AKCIIEPUMEHTAIBHBIX HUCCIIEIOBATENLCKUX 3ajad. B 1enom coaepkanue yueOHOro
npeamera  «XUMHS»  JTAHHOTO  YPOBHS — U3Y4YEHHsS  OPUEHTUPOBAHO  Ha
dopmupoBaHue y 00YydYarOMIUXCS MHUPOBO33PEHUECKONH OCHOBBI ISl TIOHUMAaHUS
¢unocopckux HIEH, TAaKUX KAK: MATEPUAIBHOE €IMHCTBO HEOPraHWYECKOTO U
OpPraHUYecKOro MHUpPa, OOYCIOBIEHHOCTh CBOMCTB BEUIECTB MX COCTaBOM U
CTPOEHUEM, TI03HABAEMOCTh NPHUPOAHBIX SBJICHUNM NYTEM DSKCIEPUMEHTA H
pellieHus TMPOTUBOPEYMH MEXAY HOBBIMU (akTaMd U  TEOPETUUYECKUMHU
PEINOChIIIKAMH, OCO3HAHUE POJIA XUMHUH B PEILICHUH KOJIOTMYECKUX MpOoOJeMm, a
TaKXe Mpo0sIeM cOepexKEeHHs] SIHEPreTUUECKUX PECYpPCOB, ChIpbs, CO3/1aHUs HOBBIX
TEXHOJIOTHI U MaTEPUaJIOB.

B nmnnane pemieHuss 3aad  BOCIUTAHHUS, PA3BUTUS W COLMAIM3AIUU
oOy4aroumxcs TMPUHATHIE MPOrpaMMON MO XWMHUU TOAXOIbI K OIMPEIEICHUIO
COJIEp)KaHMsI U TIOCTPOEHUS TMpeaMera MpeaycMaTpuBaioT  (HopMHUpOoBaHUE
YHUBEPCAIbHBIX Y4EOHBIX JIEHCTBUI, HMEIOIMUX 0a30BOe 3HAYEHUE IS
pa3NUYHBIX BUJOB JAEATEIBHOCTU: peElIeHus MpoljeM, MOMCKa, aHalu3a Hu
00paboTKu uHGOPMAIUU, HEOOXOIUMBIX JIJISl PUOOPETEHHUS OIBbITa TPAKTUYECKOM
U HCCIIEOBATEIIbCKON AESATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHHMU
XUMUH.

B mpakTuke mpenojaBaHus XUMUM Kak Ha YpPOBHE OCHOBHOI'O OOILETO
o0Opa30oBaHus, TaK U Ha YPOBHE CPEIHEr0 OOLIEro 00pa3oBaHus, IPU ONPEACICHUN
COJICP)KATEIIbHOM XapaKTEPUCTUKM LEJEH HW3Y4EHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJULMUOHHO MPHU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKM Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IMPAKTHYECKOM
JESTENbHOCTU YEJNIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJIMYECKOM TOYKHM 3PEHMS] TaKOW MOAXOJ K OMNPEIEICHHUIO LEeJel H3ydeHUs
peIMeTa SBIISIETCS BIIOJHE ONMPABIAHHBIM.



CorymacHO JaHHOW TOYKE 3PEHHs TJABHBIMU LEISIMH HM3YYEHHs NpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBIIsIOTCSA:

e (opMUpOBaHHE CHUCTEMBbl XHMHUYECKHMX 3HAHUM KaKk BakKHeHIen
COCTABJIAIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B OCHOBE KOTOPOWU
JeKaT KIIOUEBbIE MOHATHS, (PyHIaMeHTaJ bHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE $f3bIKa HAYKH, YCBOEHHWE M TOHMMAaHHUE CYIIHOCTH IOCTYIHBIX
00001IeHN A MUPOBO33PEHYECKOI0 XapaKTepa, 03HAKOMJIEHUE C HCTOpHEH
UX Pa3BUTHS U CTAaHOBJICHUS,

e (opmupoBaHue U pa3BUTUE NMPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XHMMHUYECKHX pEakiui, HEOOXOAMMBIX i NpPUOOpEeTEeHUs
YMEHUH OpPHUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SBJICHUM,
MMEIOIIHUX MECTO B IPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHOU KU3HY;

e DPa3BUTHE YMEHHI U CIIOCOOOB JEATEILHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHMEM XUMUYECKOTO 3KCIEPUMEHTa, COOJIIOACHUEM  IpaBUII
Oe3omacHOro oopalieHus ¢ BeeCTBaMH.

Hapsiny ¢ atuM, conepkarenpHas XapakTEpUCTHKA LEJIEH U 33a1a4 U3Y4CHHUs
npeIMeTa B IporpaMMe 10 XUMHUH YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME cpeaHero odimiero oopazosanus. CeroaHs B
OpEernojaBaHud  XUMHM B OOJblIEd  CTENEeHW OTHAETCS  MPEANOYTEHHE
IPAKTUYECKOM KOMIIOHEHTE COJepKaHUusl OOydeHMsl, OPHEHTHPOBAHHOW Ha
MOJTrOTOBKY BBIITYCKHUKa 00111€00pa30BaTeIbHON OpraHU3aluy, BIAJCIOLIEr0 He
HAOOpOM 3HaHUM, a (PYHKIMOHAJIHLHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMH H
YMEHHUSIMU aKTUBHOI'O TMOJYYEHHs] 3HAHWM W MPUMEHEHHS] UX B peajibHOU KU3HU
JUTSL pELIEHUS] TPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TMM TnpH U3ydeHMHM TNpeaMera «XuMHUS» JOMUHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TaKUe IIeNIM U 337a4H, KaK:

ajanrtanusl OOy4arolMXCsl K YCJIOBHSIM JTMHAMUYHO Pa3BUBAIOLIErOCsS MUPA,
(opMUpOBAaHME  MHTEJUIEKTYalbHO  PAa3BUTOW  JIMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIILHOMY MPUHSITUIO TPAMOTHBIX
PELICHUI B KOHKPETHBIX KM3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BEIIECTBAMHU M MX
MIPUMEHEHUEM;

dopmupoBaHue |y OOyYarOIIMXCSl KJIIOUYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETEHIINI), HMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIS PA3IM4YHBIX BUJOB
NEeSATENbHOCTU: PEIIEHUs Mpo0JeM, MOUCKA, aHaimu3a U 00pabOTKH HH(pOpMaLUH,
HEOOXOAUMBIX JJIsi MPHOOPETEHUs! OmbiTa JESATENHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OLEHKU C TO3ULHM
HKOJIOTUYECKOW O€30MacHOCTH XapakTepa BIIMSHUSA BEIIECTB U XUMUYECKUX
IPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPENLY;



pa3BUTHE TIO3HABATEIILHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX U TBOPYECKHX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOATENILHO MTPUOOpPETaTh HOBBIC
3HaHUS 110 XUMHUH B COOTBETCTBHUH C )KM3HEHHBIMU MOTPEOHOCTSAMU, UCIIOIB30BATh
COBpPEMEHHbBIC MH(POPMAIIMOHHBIE TEXHOJIOTUHU JIJIsl MIOMCKA U aHaju3a Y4eOHOU U
HAyYHO-TIOMYJIAPHON HH(POPMALIUK XUMHYECKOTO COACPKAHMUS,

(dbopMupoBaHue U pa3BUTHE Y O0YUAIOIINXCS AaCCOLIMATUBHOTO U JIOTHYECKOTO
MBILLUICHUS, HA0JIF0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, TPU ITUIAHUPOBAHWU M TPOBEICHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIUTaHUE Yy oOOydamommxcsi YOexXIAEHHOCTH B T'yMaHUCTHYECKOU
HaIPaBICHHOCTH XWMHUH, €€ BAXHOW POJM B PEIICHWH TJIOOATBHBIX MPOoOIeM
PaLMOHAIIBHOTO MPUPOIOMNOIb30BAHUS, TIOMOJIHEHUSI YHEPTETUUECKUX PECYPCOB U
COXpaHEHUsl TPUPOIAHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOro
OTHOILICHUSI K TPUPOJE U CBOEMY 370POBBIO, a TaKKE MPHUOOPETEHHUsS OIbITa
UCTIOJIB30BaHMS TOJNIYYCHHBIX 3HAHWHA I TPUHSATHS TPaMOTHBIX PEUICHUH B
CUTYaIHsIX, CBA3AHHBIX C XUMUYCCKUMU SIBIICHUSMHU.

B yueOHOM maHe cpenHero oOmero o0pa3oBaHUs MNPEAMET «XHUMUS»
0a30BOro ypoBHs BXOJAMUT B COCTaB IpeaMeTHOW o0iactu «EcTecTBEHHO-HAYUYHbIE
MIPEMETHD).

OO61ee yncIo 4acoB, OTBEACHHBIX I M3YUYCHUSI XUMUH, Ha 6a30BOM YpOBHE
cpenHero obmiero oopasoBanusi, coctarisier 68 yacos: B 10 kiacce — 34 ygaca (1
yac B Heneno), B 11 kmacce — 34 gaca (1 gac B Heeno).



COJEPXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKAS XUMUA

Teopernyeckue 0OCHOBBI OPraHUYECKOM XUMMH
[IpenmeTr opraHMYEeCKO XUMUU: €€ BOSBHUKHOBEHHE, PA3BUTHUE U 3HAYCHUE B

IIOJIY4EHUN HOBBIX BELIECTB M MAaTEpUaJIOB. TeopHs CTPOECHUS OPraHMYECKUX
coenqunenuii A. M. bytnepona, e€ ocHoBHBIE TTOJIOKEeHUSI. CTPYKTYpHBIE (POPMYIIBI
OpraHMYeCcKUX BemecTB. ['oMonorus, wu3oMmepus. XHMHUYECKAasl CBSI3b B
OpPraHNYECKUX COCTUHEHUSAX — OMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenue o kiaccudukanuu opraHudeckux BeilectB. Homenknatypa
OPraHMYECKUX COEOUHEHUN (CUCTEMaTHYeCcKas) W TPUBUAIbHBIE Ha3BaHUS
BAKHEHUIINX MPEICTABUTEIIEN KIIACCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl H3YYEHHUsI BEIIECTB M HX IMPEBPALICHUMN:
O3HAaKOMJICHHE C 00pas3laMu OpraHMYeCKHX BEIIECTB M MaTepHajlaMd Ha HX
OCHOBE, MOJICIUPOBAHUE MOJIEKYJ] OpPraHWYECKUX BEIECTB, HAONIOJIEHUE U
ONMCAHNE AEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIEHUI0 OPIraHUYECKUX BEIIECTB
MIpU HarpeBaHuu (IJIaBJICHUE, OO YTIMBAHUE U TOPEHUE).

Yriesonopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psa. Meran W 3TaH —
OpoCTEeUIINEe TPEACTaBUTENN aAIKaHOB: (PU3MUECKHME W XUMHUYECKHE CBOMCTBa
(peakuuu 3aMelleHHs] W TOPEHMs), HAXOXIACHUE B TMPUPOJE, MOIy4eHUE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUNA pAl. DTWIEH U NPONUIEH —
IpOCTEHIINEe TPEACTABUTENN AJTKEHOB: (PU3WYECKUEe W XUMHYECKHE CBOWCTBA
(peakuuy THAPUPOBAHUS, TANOTEHUPOBAHUS, TUApPATAUWU, OKUCICHUS H
NOJIMMEPHU3allin ), TOJIy4eHUE U IPUMEHEHUE.

Anxaauensl: Oyraguen-1,3 u metmwnOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOMCTBA (peakuus nonumepusanuu). IlomydyeHne CHHTETHYECKOro
Kay4yKa U PE3UHBIL.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUYECKUM Psifl. ALIETHIICH
— TMPOCTEHIINH TpeACTaBUTENb AaJIKUHOB: COCTaB, CTpPOEHHUE, (U3MUecKue WU
XUMUYECKHE CBOMCTBA (PEaKUMU THIPUPOBAHMS, TAJIOrC€HUPOBAHMS, TUApATAIUY,
TOpPEHUs ), NOJTyYEHUE U TPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, (pU3MUECKHE W XUMHYECKUE CBOMCTBA
(peakuuy raJlOr€HUPOBAHUS U HUTPOBAHMS), TIOJyYEHUE W MpPUMEHEHHe. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XuMuueckue  ceoucmea  (peaxyuu
2aN102eHUPOBAHUSL U HUMPOBAHUS), NOTyYeHue U npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTnueckass CBSI3b MEXKAY YIVIEBOJAOPOAAMU, MPUHAJICKAIIUMU K
Pa3IMYHBIM KJIACCaAM.

[IpupoaHblE HCTOYHHMKH YriaeBOAOpOoAoB. [IpuponHslii Ta3 W NOMYTHBIE
HedTsaHble Ta3bl. HedTh u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTH:
NEPEroOHKa, KPEKUHI (TEPMHYECKUH, KaTaauTH4ecKuil), mnuponus. IIpogykTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yroJib ¥ MPOAYKTHI €r0 MepepadoTKH.

OKCNepUMEHTAIbHBIE METOAbl M3yY€HHsS BEUIECTB M WX IPEBPALLECHUIA:
O3HAKOMJICHHE C O0pa3llaMM IUIacTMacc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Hepts» u  «Yromap», MOAEIUPOBAHHE  MOJEKYJ  YIJIEBOJOPOJAOB U
raJloreHONPOU3BOIHBIX, MTPOBEACHNE MPAKTUYECKON paboThl: MOITYYEHHUE 3TUJICHA
Y U3y4YEHHE €TO0 CBOMCTB.

Pacuérurle 3amaumn.

BeluucieHuss Mo ypaBHEHUIO XHMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WJIM MPOJAYKTAa PEAKIMH MO M3BECTHBIM MAacCe,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIMH).

Kuciaoponcoaepxamue opraHu4eckKue coeJHHEHH

[IpenenpHple ONHOATOMHBIE CHOUPTBHL. MeETaHONI M 3TaHONI: CTPOCHHE,
¢u3nueckue M XUMHUYECKHME CBOWCTBA (PEaKUUMU C AKTUBHBIMU METAJUIAMH,
raJIOT€HOBOJOPO/IAMH, TOpPEHHME), NpPUMEHEHUE. BoaopomHble CBSI3U MEXIY
MOJIEKYJIAMU CITIUPTOB. JIeCTBHE METAHOJIA U OTAHOJIA HA OPTaHU3M YEIJIOBEKA.

MHoOroaToMHbl€  CHOMPTHIL. OTWICHIVIMKOJIb W  TJULEPHH: CTPOCHHE,

¢usnyeckue W XUMHYECKHME CBOMCTBAa (B3aMMOJAEWCTBHE CO UICIIOYHBIMU
MeTalJlaM{, KauyeCTBEHHas PeakIusi Ha MHOroaTOMHbIe crnupThl). [lelicTBue Ha
OpranusM yenoseka. [IpuMeHenye riuieprHa u 3TUICHTITUKOISL.

@deHoN:  CTpOEHUE MOJNEKYNbl, (U3HUYECKUE W XUMUYECKHE CBOMCTBA.
Tokcuanocts enona. [Ilpumenenue denomna.

Anpperunpl U kemoHvl. DoOpMampIErHi, AaleTAIbJIErUA:  CTPOEHUE,
busznueckre U XUMHYECKHE CBOMCTBA (pEaklMM OKUCICHUS M BOCCTAHOBIICHUS,
KAau€CTBEHHBIE PEAKIUN), TIOJYYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpefelibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCYCHAasl KUCJOTBI: CTPOEHUE, (PU3NUECKME U XMMHUYECKHE CBOICTBa (CBOICTBA,
oOuue uid Kiacca KUCIOT, peakuus 3Tepu(uKaium), moaydyeHue U MpuMEHEHHUE.
CreapruHOBasi M OJICMHOBAas KUCIOTHl KaK MPEACTAaBUTEIM BBICIIMX KapOOHOBBIX
KHUCIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE IEHCTBHUE.

CnoxHble >(QHUpbl Kak MPOU3BOJIHBIE KApOOHOBBIX KHUCIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonornueckas
POJIb JKUPOB.



VYrneBoasl: cocTaB, KiaccupuKauus ~— yrieBoloB  (MOHO-, U- U
nosimcaxapu/ipl). ['moko3a — MpocTeruii MOHOCaxapu: OCOOCHHOCTH CTPOCHUS
MOJICKYJbI, (U3WYECKHEe W XHMHYECKHE CBOHCTBAa (B3aMMOJCHCTBHE C
rugpokcuaom Mmeau(ll), okuciaeHne amMMHUauHBIM pacTBOpoM Okcuaa cepedpa(l),
BOCCTAHOBJICHHUE, OpOXXEHUE TIIFOKO3bI), HaXOXKJICHHEC B TPHPOJE, NMPUMEHEHUE,
ouonoruyeckas poiib. @otocunre3. OpykTo3a Kak H30MEP TIIFOKO3HI.

Kpaxman u nemirono3a Kak MpupoaHbie TomMepsl. CTpoeHHe Kpaxmania U
HEJUTI0NI03bl.  DU3NYecKHe W XWMHYECKHE CBOMCTBA KpaxMmaia (THApOIHU3,
KaueCTBEHHAs PEaKIIUsI C HOJOM).

DKCHepUMCHTAIbHBIE METOABl HM3Yy4CHHS BEIISCTB M WX IPEBPAIICHUA:
MpoBe/ieHe, HAOOICHUEe W OIMHMCAHWE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIUPTOB (OKHUCIICHHWE STaHOJIA
okcusiom Mmenu(ll)), MHOroaTroOMHBIX CHUPTOB (B3aMMOJACHCTBHE TJIMIEPUHA C
rugpokcugom meau(ll)), anpneruioB (okucIeHHe aMMUAYHBIM PacTBOPOM OKCH/JIA
cepebpa(l) u ruapoxkcuaom wmemu(ll), B3aumojneicTBHE Kpaxmaia € HOJOM),
MPOBEACHUE MTPAKTUUYECKON PaObOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

Pacuérnrble 3amaumn.

Bbluucnenuss mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIESCTBA WIJIM MPOJYKTA PEAKIMK O M3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH ).

A3oTcoaepKalme OpraHuuecKue COeTNnHEHUS.

AMMHOKHCIIOTHI Kak aM(OTEepHbIE OpraHuvyecKkue coenuHeHus. duzndeckue
U XUMUYECKUE CBOWCTBA aMHHOKHUCIOT (Ha MpUMepe TauiuHa). buomormdeckoe
3HAYCHUE aMHUHOKHCIIOT. [lenThb!.

benku kak mpUpoOHBIE BBHICOKOMOJEKYISIpHBIC coeauHeHus. [lepBudnas,
BTOpUYHAsE M TPETUYHAs CTPYKTypa OenkoB. XHMMHYECKHE CBOMCTBAa OEIKOB:
TUAPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEaKIIUU Ha OENKH.

DOKCHepUMEHTAILHBIE METOABl HM3y4EHUS BEIIECTB W WX MPEBPAICHUI:
HAOJIIO/ICHUE U OMHMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATypalus OEIKOB MpH
HarpeBaHWM, IIBETHHIC PEAKITUN OCITKOB.

BoicokomoJieKyIsipHbIE COeUHEeHUs

OCHOBHBIC TIOHSTHS XUMHU BBICOKOMOJIEKYISIPHBIX COCTUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPH3AIINN, CPEITHSIS MOJICKYIsIpHas
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
TIOJTMMEPHU3AITNS U TTOJTMKOHICHCAIIHS.

OKCNEepUMEHTAIbHBIE METOAbl M3YyYEHHS BEIIECTB M WX IMPEBPAICHUIA:
O3HaKOMJICHHE C 00pa3liaMy MPUPOIHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3U.



Peanu3zanys MeXIpeIMETHBIX CBS3CH MMPU M3YYCHUH OPTaHMYECKON XUMUU B
10 xmacce OCYIIECTBIISICTCS dYepe3 MCIOJIb30BaHHE KaK OOIMMX eCTeCTBEHHO-
HAYYHBIX TIOHSTHH, TaK W TOHSATHHN, SBISIOMIUXCS CHCTEMHBIMHU JIJIST OTAEIHHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHATHS: SBJICHUE, HAYUIHBIN (haKT, THIIOTE3a,
3aKOH, TEOPHS, aHAJIM3, CHMHTE3, KiIacCHU(UKAIMs, MEePUOJIUIHOCTh, HAOIIIOACHUE,
U3MEPEHHE, YKCIIEPUMEHT, MOJICIIMPOBAHHE.

dusnka: MaTepus, DHEPrus, Macca, aroM, DSJIEKTPOH, MOJEKYyJa,
DHEPreTUYECKU ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHHE
BEIICCTBA, (PM3MUCCKUC BEIIMUUHBI U CAMHUIBI UX H3MEPCHHUSI.

buonorus: kmerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OWOJOTMYECKHM AaKTHUBHBIE BemiecTBa (OCNKH, YIJIEBOMABI, >KUPHI,
dbepmMeHTHI).

['eorpadumsi: MuHEpasIBl, TOPHBIE MTOPOJBI, TIOJE3HBIE HUCKOIMAeMbI€, TOTLIMBO,
PECYPCHI.

TexHomorusi: mNHIEBBIE TMPOAYKTH, OCHOBHI PAIlMOHATLHOTO IHUTAHMUS,
MOIOIITHE CPECTBA, JICKAPCTBCHHBIC U KOCMETHUYECKUE TIpenapaThl, MaTEPUAIIBI U3
HCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI XUMHUU

XUMUYECKUN 3JeMEHT. ATOM. SIpo aroma, H30TONbL. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUEe yPOBHHU, MONYPOBHH. ATOMHBIE opOuTamm, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpeeleHUs] JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(UTYypaIisi aTOMOB.

Ilepuonnuecknit 3akoH u Ilepuoanueckas cucTteMa XUMUYECKUX SJIEMEHTOB
J. Y. MengaeneeBa. CBsi3p NepHOAUYECKOro 3akoHa W [lepuonuueckoid CUCTEMBI
xumudeckux diiemMeHToB JI. M. MeHnmeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOWCTB XUMHUYECKUX JJIEMEHTOB W
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEHIECTB IO TpymdnaM M Tepuojam.
3Ha4YC€HUE MTEPUONYECKOrO 3aKOHA B PA3BUTUU HAYKHU.

Crpoenue BemiectBa. XUMHYECKass CBA3b. BHIBI XUMHUYECKOW CBSI3U
(KOBaJIEHTHAsl HEMOJIApHAs W MOJSIpHAs, WOHHAs, MeTauinueckas). MeXxaHU3Mbl
o0pa3oBaHUsl KOBAJCHTHOM XMMHUYECKOW CBsi3M (OOMEHHBIA U  JOHOPHO-
akuentopHeii). BomopoaHas cBsizb. BaneHTHOCTh. JEKTPOOTPUIIATETHLHOCTD.
Crenenb okucieHus. MIoHbI: KAaTHOHBI U aHUOHBI.



BemectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSPHOTO  CTPOCHHUS.  3aKOH
MIOCTOSIHCTBA COCTaBa BelIECTBa. THUIBI KPUCTATIIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

[TonsiTne 0 gucnepcHbIX cucteMmax. VICTUHHBIE W KOJUIOWIHBIE PAaCTBOPHL.
MaccoBas 10Jig BEIIECTBA B paCTBOPE.

Knaccudukarms HEOPraHUYeCKUX COEIMHECHUU. Homenkiarypa
HEOPraHWYECKUX BeIIECTB. ['€HeTHYecKas CBS3b HEOPraHWUYECKHUX BEIECTB,
MPUHAICKAIMNX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas — peaknusa.  Krnaccudukanmss  XMMHYECKHX — PEaKIMM B
HEOPraHWYECKON M OPraHWYE€CKOM XUMHMHU. 3aKOH COXPAHECHHUSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U NPEBPALLCHUS SHEPTUH TP XUMHYECKUX PEAKIIHSX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT Pa3in4HbIX (akTopoB. OOpaTuMble
peakuuu. XUMHYECKOe paBHOBecHe. {DaKTOpbl, BIMSIONIME Ha COCTOSIHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponuTudeckas guccormanus. CuibHbIC U cla0ble JIeKTpoJuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB: KUCJIAsd, HEUTPaAJIbHAs, NIEJTOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

DKCNEpUMEHTAIbHBIC METOJIbl HM3Y4YEHHS BEIIECTB W HUX MPEBpaIlCHUMN:
neMoHcTpanusa Taommi «llepuonnueckas cucreMa xuMuueckux snaementoB J[. U.
MeHnneneeBay, M3ydeHHE MOJEICH KPUCTALNIMYECKUX PEIIETOK, HAOOJACHUE U
OMHUCaHNEe AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3okKeHHE EPOKCUIA
BOJIOPOJIa B NIPUCYTCTBUH KaTaJIM3aTOpa, OMPEICICHUE CPEAbI pAaCTBOPOB BEIIECTB
C TIOMONIBIO YHHBEPCAIHHOTO WHIWKATOPA, PEaKIMd HWOHHOTO OOMEHa),
MIPOBEICHUE MPaKTUUECKON paboThl «BiusHue pa3zandyHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKLINI.

Pacuérurlie 3amaumn.

Pacuérel 1O ypaBHEHMSIM XMUMHYECKMX pEAKUHH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUYETHI, PACUETHl C HCIOJb30BAHWEM IIOHATUS «MACCOBAs
JIOJIS1 BEILIECTBAY.

Heoprauuueckasi xummust

Hemeramnsl. Ilomoxenue HemeramioB B llepuomnyeckor  cucreme
xumuueckux sneMentoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUSI aTOMOB.
®u3nvecKre CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMeEpe
KHCIIOPOJIa, cephl, pocdopa u yriaeposaa).

XUMHUYECKUE CBOMCTBA BaKHEUIIUX HEMETA/UIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yriepoma W KpEeMHHSI) W HMX  COCIMHEHUU  (OKCHJIOB,
KHCJIOPOJICOAEPXKAIINX KUCIIOT, BOJIOPOIHBIX COCTMHEHUN ).

[TpuMeHeHne BaKHENIINX HEMETAIIIIOB U X COCIMHEHUU.



Meramnel. [lonoxkenne merasioB B llepmoandeckon CUCTEME XUMHUUYECKUX
sanemenToB JI. 1. MenpaeneeBa. OCOOCHHOCTH CTPOCHUS DJIEKTPOHHBIX 000JIOUEK
atoMoB MetajuioB. OOmue guznueckue cBoricTBa MeTauioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHYECKUN Pl HAMPSHKEHUN METaJUIOB.

XUMHUYECKUE CBOMCTBA BaXXKHEUIIUX METAUIOB (HATPUM, KaJIUM, KaJIbIUH,
MarHuiu, alfOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/Ib) M UX COSTUHCHHIA.

OO6mume crocoObl MOoMy4eHus: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOIbl H3Y4YEHHUsI BEIIECTB M WX MPEBPALLICHUN:
U3y4eHUEe KOJUIEKIUU «MeTamibl U CIJIaBbl», O0Opa3lloB HEMETAIJIOB, PEIICHUE
OKCIIEPUMEHTATIBHBIX 3a/1ady, HAONIOJCHUE W ONUCAaHWUE JEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OIBITOB (B3aUMOJCHCTBUE THAPOKCHIA AFOMUHUS C PacTBOpaMU
KHUCIIOT U LIEJN0YeH, KAUeCTBEHHBIE PEaKIIMK Ha KATUOHBI METAJJIOB).

Pacuérnble 3agaum.

Pacuérel mMacchl BemiecTBa WM 00bEMa Tra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WU OOBEMY OJHOrO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB,
pacué€rbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XHUMHUS ¥ KU3Hb

Ponp xuMum B oOecriedeHUH 3KOJIOTHYSCKOM, DHEPreTHYeCKOM W IHIIEeBOU
0€30MacHOCTH, pPa3BUTUU MEAUIUHBL [loHATHE O HAy4YHBIX METOAaX MO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIIAX [POMBIIIJICHHOTO
MOJTYYEHUST BAXKHEUIIINX BELIECTB.

YenoBeKk B MHUPE BEIIECTB U MaTEPUATOB: BAXHEWIIHUE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKUMOHHBIE Marepualibl, KpacKH, CTEKIO, KepaMHKa,
Marepuanbl JJIsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE U MUHEpPAJIbHBIC
yI00peHus.

XuMug W 340pOBbE YEJIOBEKA: MpaBUja HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0€30MacHOTO WCIIONBb30BAHUS TPENapaToB OBITOBON XUMUU
B [TIOBCETHEBHOM KU3HMU.

MexnpenMeTHbIe CBS3H.

Peanuzanusga  MeXNpeAMETHBIX  CBSI3€M MpU  U3YYEHUM oO0mel u
HeopraHuueckol xumuu B 11 kiacce ocyliecTBisieTcsl 4YEpe3 UCIOIb30BaHUE Kak
OOIIUX ECTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSATUW, SBIISIOIIUXCS
CUCTEMHBIMU JJISl OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TeOpUsl, aHajdu3, CHUHTE3, KiacCUUKaIUs, TMEPUOJUYHOCTh, HaAOIIOACHUE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPECHUE, SBJIICHUE.



dusuka: Matepusi, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOI, PaIMOAKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHb, BEILIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, (PM3MUYECKHE BEIMYMHBI U €IUHHUIIBI MX
U3MEPEHUsI, CKOPOCTb.

buonorus: kinerka, oOpraHu3M, OJKOcHcTema, Ouochepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILLECTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOpHbIE TOPOJbI, MOJE3HbIE UCKOMIAEMblE, TOILIMBO,
pecypchl.

TexHonorusi: XuMHUYECKasi MPOMBIIIJICHHOCTb, METALTYPrus, MPOU3BOJCTBO
CTPOUTENFHBIX MaTEpPHANIOB, CEIhCKOXO3HCTBEHHOE IPOU3BOJICTBO, MHUIICBAs
MPOMBIIUIEHHOCTh,  (papManeBTU4ecKass  MPOMBIIUIEHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKHX MpernapaToB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTepUasoB,
AIIEKTPOHHAS MTPOMBIIIIEHHOCTh, HAaHOTEXHOJIOTHH.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATbI

OI'OC COO ycraHaBnmuBaer TpeOOBaHUSA K pPE3yJIbTaTaM OCBOCHHUS
00yJaromuMHUCs TIPorpaMM CpEIHEro oO0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHBIM W TpeaMeTHbiM). HaydHo-MeToanM4eckoil OCHOBOM st
pa3paboTKH TJIAHUPYEMBIX pPE3yJIbTAaTOB OCBOCHHS MPOTrpamMM CpPEIHEro OOIIEero
00pa30BaHus SIBJISAECTCS CUCTEMHO-/IEATEIbHOCTHBIN TTOIXOI.

B cooTBETCTBUM C CHCTEMHO-IESITEIHPHOCTHBIM TMOJIXOJOM B CTPYKTYpE

JUYHOCTHBIX PE3YJbTATOB OCBOCHUS MpeaMera «XUMHUsS» Ha YPOBHE CPEIHErO
oO1urero o0Opa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABJISIONINE:

OCO3HAHHME OOYYAIONUMHUCS POCCUHUCKONW TPAKIAHCKOW HACHTUIHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEIILHOCTH ¥ CAaMOOIIPE/IEIICHUIO;

HaJIM4KMe MOTUBALIUU K O0yUYEHUIO;

L[eJICHANIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUI JTUYHOCTU HA OCHOBE
KITFOUEBBIX IIEGHHOCTEN ¥ UCTOPUYECKUX TPATUIIUNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYalolMXCsl PYKOBOJCTBOBAThCA B CBOEH
NEATeIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIUMU IIEJIOCTHOMN
CUCTEME XUMHYECKOT0 00pa30BaHus;

HaJM4Yue MPaBOCO3HAHUS IKOJIOTUUYECKOU KYJIBTYpPhl U CIIOCOOHOCTU CTaBUTh
LN U CTPOUTDH KU3HEHHBIE TIAHBI.

JIugHOCTHBIE pe3yNbTaThl OCBOCHUSI TIpeaMeTa «XUMHS» JIOCTUTalOTCS B
€IUHCTBE Y4YEOHOM W BOCIUTATEIILHOM JEATETLHOCTM B COOTBETCTBUH C
T'YMAaHUCTUYECKUMU, COUUOKYIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMU
U HjaealaMd POCCUHCKOIr0 TPakJaHCKOTo OO0IIecTBa, NMPUHATHIMH B OOILECTBE
HOpMaMH ¥  TPaBWIAMH  TIOBEACHHS,  CIIOCOOCTBYIOIIMMHU  MpOIEccam
CaMOIIO3HAHMS, CaMOpa3BUTHUS W HPABCTBEHHOI'O CTAHOBJIEHUS JMYHOCTH
00y4Jaromuxcs.

JIuyHOCTHBIE pE3yNbTaThl OCBOCHUSI MpeaMera «XUMHUS»  OTPAKAIOT
c(OpMUPOBAHHOCTh OMbITA IO3HABATEIHLHOM M TNPAKTUYECKOH JESTEIbHOCTH
00y4Jaromuxcs Mo pean3aii IPUHSATHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B
YaCTHu:

1) rpamaaHCKOro BOCIIMTAHUA:

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXKEHUS K 3aKOHY U TIPABOMOPSAJIKY;

MPEACTaBICHUS O COIMAJIbHBIX HOpPMax M TpaBUjIaX MEXKINYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTHBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOH JEATENILHOCTH IIPU CO3/IaHUU
y4EOHBIX MPOEKTOB, PELICHUH Y4E€OHBIX M TO3HABATENbHBIX 3a/ay, BBINOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MMOHMMAaThb M MPUHUMAaTb MOTHUBBI, HaMEpPEHHUs, JIOTUKY H
apryMeHThI JPYTUX MPU aHAIU3€E PA3IUYHBIX BUJIOB YU€OHOH AESTEIIbHOCTH;

2) NIaTPMOTHYECKOTr 0 BOCIIUTAHUS .

LIEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAyYHOMY HAaCIEIUIO
OTE€YECTBEHHOM XUMUH;

YBaKEHHUS K MpOIecCy TBOpUYECTBA B OOJACTH TEOPUM U TMPAKTUUYECKOTO
NPUMEHEHUS XMMHH, OCO3HAHMSI TOTO, YTO JOCTHUXKEHUS HAyKU €CTh Pe3yJibTar
JUINTENbHBIX ~ HAOMIOJEHUI, KpPOMOTJIMBBIX  JSKCIEPHUMEHTAJIbHBIX  IOUCKOB,
MTOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

MHTEpeca M II03HABaTEIbHBIX MOTHUBOB B IOJIYYEHMM M IOCIEAYIOLIEM
aHanu3e MHQOpMAaIMKU O TEPEAOBbIX JOCTHKEHUSX COBPEMEHHOW OTEUECTBEHHOM
XUMMUY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHHUS;

CIOCOOHOCTHU OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMH,
Y NPUHUMATh OCO3HAHHBIE PEIIECHUs, OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBaTh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBApHILEH C
NO3ULMI HPABCTBEHHBIX W IPAaBOBBIX HOPM M OCO3HAHHE IIOCIEACTBUU ITHUX
IOCTYIIKOB;

4) popmupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAHUA LEHHOCTEH 370pOBOrO0 W 0Oe3omacHOro oOpa3a >KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOLIEHHUS K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

coOmoieHus1 TpaBuUi Oe30macHOro oOpalleHusi C BeleCTBAMU B OBITY,
IIOBCETHEBHOM JKU3HU U B TPYIOBOU JNEATENBHOCTH;

NOHUMAHUS LEHHOCTHM TNPaBWJI HWHIMBUIYAIBHOTO M  KOJUIEKTUBHOIO
0€3011aCHOr0 MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 370POBbIO U JKU3HHU JIIOJEH;

OCO3HAHMS TOCIEACTBUI M HENPUSTHS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BATENbCKOM
NESITeIbHOCTH,  OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW W JAPYrUX BHJIAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE€ B PpEUICHUH NPAKTUYECKUX 3a]ay
COLIMAJILHOM HAIpPaBJIEHHOCTH (B paMKax CBOErO Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUYECKOMY U3YUEHHUIO Npodeccuil pa3inyHOro poaa, B TOM
YUCJIE HA OCHOBE IPUMEHEHHUS IIPEAMETHBIX 3HAHUU 110 XUMUH;

YBa)XEHUS K TPYIY, JIOJAM TPYyJla U pe3yJibTaraM TPYJI0BOM JAESTEIIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIUBUIYaJbHOW TPACKTOPHUU
oOpa3zoBaHus, Oyayiiel mnpodeccur W peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpeOHOCTEel 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11e7IeCO00pa3HOro OTHOIICHHSI K MPHUPOJIE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUA TJIO0ATHHOTO XapakTepa HKOJIOTMYECKUX MpoOsieM, BIUSHUSA
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLUATILHOM CPE.Ibl;

OCO3HAaHUS HEOOXOAUMOCTH HCIIOJIb30BAHUS JIOCTHIKEHUH XUMUU  JUIS
pELIEHHs BOIIPOCOB PallMOHAIBHOTO MPUPOIONOIb30BaAHUS;

AKTUBHOTO HENpUATUS JIEHCTBUI, NPUHOCIIIMX Bpel OKpYXKaroLIeH
MPUPOJHON Cpelie, YMEHHs MNPOTHO3UPOBAaTh HEOJIArONpHUSATHBIE 3KOJOTMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX ACHCTBUN U IPEIOTBPALLATD UX;

HaJIM4YMsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOIMYECKON KYJIbTYpHI,
OIbITa NesATENbHOCTH HKOJIOTHYECKOM HaIpPaBIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEIIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
OPAKTUKE, CHOCOOHOCTM W yMEHHMS AaKTUBHO TMPOTHUBOCTOATH HWJEOJIOTUU
xemo(oouwu;

7) HEHHOCTH HAYYHOI'O O3HAHMSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPaKTUKU;

NOHMMAaHUA CIEeUM(UKH XUMUM KakK HAayKd, OCO3HaHUS €€ poiu B
(GOpMHUPOBAHUHU PALIMOHAIBHOTO HAYYHOTO MBIIIJICHHUS, CO3AAHUU IIEJIOCTHOTO
MPEICTaBICHUA 00 OKPY)KAIOIIEM MHUpPE Kak O €AMHCTBE MPUPOIbl U YEJIOBEKa, B
NO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M peHIeHHM NpoOJieM COXpaHEHUs
MPUPOJHOIO PAaBHOBECHS,

yOeXIEHHOCTM B 0COOOM 3HAYMMOCTM XUMHHM JJII  COBPEMEHHOMU
UMBWIM3ALMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH M Ba)XXHOW pOJIM B
CO3/IaHMM HOBOM 0a3bl MaTepUaNIbHOW KYJIbTYpbI, PEIICHUH II100aIbHBIX IpoOsieM
YCTOMYUBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUILEBON U
AKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUM MEIULMHBI, OOECIEUYEHHH YCIOBHM
YCIEUIHOTO TpyAa M OKOJOTWYECKH KOMGPOPTHOW KHU3HU KaXKIAOrO dJieHa
00I1IeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHUsl CYIIHOCTH METO/IOB
MO3HAHUS, WCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BaTh



HOJTy4aeMble 3HAHUA IS aHaJIu3a U OOBSICHEHUS SIBICHHI OKPY KaIOLIEero MHUpa U
IPOUCXOAAIINX B HEM U3MEHEHUMN, YMEHUS JieslaTh 00OCHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAy4YHBIX (AKTOB M MMEIONIMXCS JAaHHBIX C I1ENbI0 TOTYYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIONB30BaTh XHUMHYECKHE 3HAHUS IS
peleHust IpodJieM B peabHbIX )KU3HEHHBIX CUTYalMSIX;

MHTepeca K TO3HAHUIO U UCCIIE0BATEIbCKOM 1€ATEeNbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMNPEpPHIBHOMY  0O0pa30BaHUI0 W
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUW 1O XHMHHU B
COOTBETCTBHH C )KHU3HEHHBIMU MOTPEOHOCTSIMH;

UHTEpeca K 0COOEHHOCTSM TpyZa B pa3IMYHbIX cepax mpodeccHoHaTbHON

NEATEIIbHOCTHU.
METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3ysbTaThl OCBOCHUS y4EOHOro mpeamera «XuMUs» Ha
YPOBHE CpEeIHEr0 0011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBIE  JUIA (dopmupoBaHUs MHUPOBO33PEHUSA o0yJarommxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE MOHATHUS, OTPa)KaoLIUe
LEJIOCTHOCTh HAyYHOW KapTUHBl MHUpa M CIHEHU(PUKY METOJOB IO3HAHMS,
UCMOJIb3yEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPrus, SBJICHUE,
IPOLECC, CUCTEMA, HAYYHbIH (PaKT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeI0BaHUE, HAOI0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHeE);

YHUBEpCalbHbIE yuyeOHbIE AeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIC,

PEryJISATUBHBIE), o0ecreynBaroIue dbopmupoBaHue (G yHKIMOHAIBHOM
IPaMOTHOCTH U COLIMATILHON KOMIETEHIIMH 00Yy4aroIIuXCs;
CHOCOOHOCTH 00 yJarommxcs UCIOJIb30BaTh OCBOECHHbIE

MEXIUCITUTIIMHAPHBIE, MUPOBO33PEHUECCKUE 3HAHUS M YHHBEPCAIbHBIC yueOHBIC
NEUCTBHS B ITIO3HABATEIILHOM U COLMAJIbLHOM ITPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMU U  PEryJISATHUBHBIMU
JIEUCTBUSAMH.

OBaanenue YHUBEPCAJIbHBIMHA y4eOHbIMU NMO3HABATEJbHBIMH
JeUCTBUSIMH:

1) 6a30BbI€e JJOrHYeCKHe AeliCTBHSA:

CaMOCTOSITEIbHO  ()OPMYJIUPOBATh M aKTyaJu3UpoBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCNSTh e JEATEILHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUH HX
JOCTUYKEHUS, COOTHOCUTB PE3YJIbTATHI IEITEIBHOCTH C ITIOCTABICHHBIMU LIEIIAMU;

HCIOJIb30BATh MPH OCBOCHUW 3HAHWM TMPUEMBI JOTHYECKOIO MBIILJICHUS —
BBIJICTISITh XapAaKTEpPHbIC TMPU3HAKK TMOHATUH W YCTAaHABJIMBATH WX B3aUMOCBS3b,



UCMOJIb30BaTh COOTBETCTBYIOIINE MOHATHS JIs1 OOBSCHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBaHUS M KPUTEpUU [UJIsl KIACCU(UKAIMU BEIIECTB U
XUMUYECKUX PEAKIU;

YCTaHABJIMBATh IMPUYMHHO-CICCTBEHHbIE CBSI3U MEXKAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHIYKTUBHBIC, JEIyKTUBHBIE, IIO
AQHAJIOTMH), BBISABISATh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pPacCMaTpUBAEMBbIX
ABJICHUSX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIIOUEHUS;

MPUMEHSTH B MPOIECCEe MO3HAHUS, UCIOJIb3yEeMble B XUMUU CUMBOJUYECKUE
(3HAKOBBIE) MOZENH, MPEOOPA30BBIBATH MOJEIbHBIE TPEACTABICHUS — XUMUYECKUI
3HaK (CHMBOJI) DJJEMEHTa, XuUMHUueckas ¢(opMmyna, YpaBHEHHE XUMHUYECKOU
peaKUMu — MpU pEIICHUH Y4EeOHBIX I[O3HABATEIbHBIX M MPAKTHUYECKUX 3aj1ad,
MPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE MPEACTABICHUS JJIs BBISIBJICHUS XapaKTEPHBIX
IIPU3HAKOB N3y4aeMBbIX BEIECTB U XUMUYECKUX PEAKIUN.

2) 6a30BbI€ HCCJIE0BATEIbCKHE TeHCTBUA:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMUMHUYECKUX
pEaKIuK;

(opMyIMpOBATh LIETU U 33[]a4U UCCIIETOBAHUs, UCIIOJIb30BaTh TOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
NO3HAHUSL U OCHOBBI Uil (POPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJAQ/JETh HAaBBIKAMHM CAMOCTOSITEILBHOIO IIJIAHUPOBAHHUS M MPOBEICHHUS
YYEHUYECKHUX KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUS HAOIOATh 32 XOIOM
mporecca, CaMOCTOSTENIbHO TPOTHO3UPOBATh €ro pe3yabTar, (opMyIHpOBaTh
00001IEHNSI ¥ BBIBO/IBI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOIeTaHHON paboTe;

NpUOOPETaTh OMNBIT YYEHUYECKOM MCCIEN0BAaTEIbCKOM UM  MPOECKTHOU
JESITEIbHOCTU, MPOSIBISATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOMCKY METOJOB PEIICHHUS] NPAKTUYECKUX 3a]ady, NPUMEHEHHIO Pa3JIHMYHbIX
METOJIOB ITO3HAHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHUKAX HHPopManuu (HaAy4HO-
HOIYJISIpHasl JMTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcel MHTEpHETA), aHaTM3UpOBaTh MH(POPMALUIO PA3TUYHBIX BHJIOB U (POpM
IIPEJICTaBIICHUS, KPUTUYECKU OLICHHUBATh eé JIOCTOBEPHOCTH 51
HENPOTUBOPEUUBOCTH;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOABI MPHU MOUCKE U
orOope wuHpOpMaNMKM, HEOOXOIMMOW HJisi BBINOJIHEHHS y4eOHBIX 3ajad
ONPENEIEHHOrO TUIIA;

mpUOOpeTaTh OMNBIT KCHOJIb30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH W PA3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (OpMY  MHPEACTABICHHUS
uHdopManuu (CXeMbl, rpaQuKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHUE);

UCTIONb30BaTh HAy4YHBIH S3BIK B KA4eCcTBE CpEICTBAa TMpH padore C
XUMUYECKON WHGOpMaIMe: TPUMEHSITh MEXIpPEAMETHbIe ((pU3nYecKue W
MaTeMaTU4YECKHE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a00OpeBUATYPbI, HOMEHKJIATYPY;

UCIOJBb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMUYECKHE CpEACTBA
HaTJISTHOCTH.

OgyageHne yHuBepCcaIbHBIMA KOMMYHUKATHBHBIMU J1eHCTBUSIMM:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKTaeMON TEMBI B XOJ€ aUaora u/vim
JUCKYCCUH,  BBICKAa3bIBaTh  HJIeM, (POPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

BBICTYNIaTh C TMPE3EHTAIMel pe3yabTaTOB MO3HABATENLHOM JESTENHLHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UITM COBMECTHO CO CBEPCTHUKAMM MPU BHITIOJIHEHUN
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl MO MCCIEOBAHUIO CBOWMCTB
U3Y4aeMbIX BEIIECTB, PealM3alii y4eOHOro MpOoeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3yibTaTaM MPOBEAEHHBIX HMCCICAOBAHUN MYyTEM COTJIACOBAHUS TO3WIUN B
X0J1e 00CyXKIeHUsI 1 0OMEHA MHCHHSIMH.

OByajieHNe YHUBEPCATbHBIMHU PEryJIATUBHBIMU AeHCTBUAMM:

CaMOCTOATENIFHO TUIAHUPOBAaTh W OCYHIECTBIATH CBOIO TIO3HABATEIHHYIO
JeSITENbHOCTh, OMpeessss e€ IMeMu W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeyiaraéMblii  aNrOpUTM JIEUCTBUM TpH
BBITIOJTHEHUW YYE€OHBIX H WCCIICOBATEIbCKUX 3a/ad, BHIOMpaTh Hamboiee
3¢ (deKTUBHBI cHOocO0 MX pelIeHUs ¢ y4E€TOM TMONyYeHHUS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUUYECKHUX PEAKIUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH Ha OCHOBE CaMOaHalIM3a
U CaMOOIEHKH.

INPEAMETHBIE PE3YJIbTATBI
10 KVIACC

IIpenmeTHble pe3ynbTaTbl OCBOEHHUS Kypca «OpraHuyeckas XuUMHS»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh ~ NIPEACTABICHUNA O XHMHUYECKOM  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHU B TIO3HAHUU SIBIICHUU



Opuposbl, B (OPMUPOBAHMM  MBIIUICEHUS W  KYJAbTYphl  JIMYHOCTH, €€
G YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOUMOM /IJIsl pelIeHUs] TPaKTUYECKUX 3a]1ad
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M IPHUPOTHOM
cpene;

BJIQJICHNE  CHCTEMOM  XMMHWYECKUX  3HAHWUH, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIAralolue TMOHATUA (XMMHUYECKHH DJJIEMEHT, aToM, dJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTas W COKpalléHHAas), MOJb, MOJIpHas
Macca, MOJISIpHBIA O00BEM, YIIepOAHBI CKeleT, (GYHKIMOHAJIbHAS TpyMma,
pajuKai, W30MepHs, H30MEPbl, TOMOJOTHUYECKHIA P, TOMOJIOTH, YTIECBOJIOPOIbI,
KHUCIIOPOA, W a30TCOJIEpKAIINE COCIUHEHHS, MOHOMED, IOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCTMHCHMS); TEOPUU U 3aKOHBI (TEOPHUST CTPOCHMUSI
oprannueckux BemecTB A. M. bytiepoBa, 3akOH cOXpaHEHHUS! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHMYECKUHN SI3bIK XWMHH, MHPOBO33PCHUYCCKHE 3HAHWS,
JeXalMe B OCHOBE IMOHHMMAHMS TPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX
SIBJICHUM, (PAKTOIOTUYECKHE CBEJACHUS O CBOWCTBAX, COCTaBe, IOIYYCHUU U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
PAKTUYECKON IeITETLHOCTH YETIOBEKA;

chOpMHUPOBAHHOCTh YMEHUU BBISBIISATH XapaKTEPHBIC TMPU3HAKUA TOHSITHH,
YCTaHABJIMBATh MX B3aUMOCBSI3b, MCIIOJIH30BaTh COOTBETCTBYIOIIUE TOHSITHS MpPU
ONMCAHWH COCTaBa, CTPOSHUS U MPEBPAIICHUNA OPraHUYECKUX COCTUHCHHUI,

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNB30BaTh XUMUYECKYIO CHUMBOJUKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX W CTPYKTYPHBIX (Ppa3BEPHYTOH, COKpAIIEHHON)
GbopMyT OpPraHMYECKHMX BCIIECTB M yPAaBHCHHA XHMHUYECKHX PEaKIIHi,
W3TOTABJIMBATh MOJEINM MOJIEKYJI OPraHWYeCKHX BEIIECTB IS WIDTFOCTPAIMU WX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHHI YCTaHABIWBATh MPUHAIJICKHOCTh H3y4EHHBIX
OPraHMYECKUX BEMIECTB MO WX COCTaBy U CTPOCHHIO K ONPENeIEHHOMY
KJIacCy/TpyIIe COeAMHEHU (yriaeBOIOPOJbI, KHUCIOPOJ M a30TCoIepKalllue
COCITMHEHUS, BBICOKOMOJICKYJISIPDHBIC COCAMHCHHS), JaBaTh WM Ha3BaHUS II0
cucreMarndeckor HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIILHBIC
Ha3BaHUS OTACIBHBIX OPraHMYECKUX BEIICCTB (ITWICH, MPOMIICH, aleTHJICH,
ATUJICHTIIMKONb, TIHIEPUH, (eHOoN, (HOpPMalIbICTHA, aleTaabJACTHu/l, MypaBbUHAS
KHUCIIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTa, CTEAPUHOBAsI KUCIIOTA, TIII0K034,
bpykTO3a, Kpaxmall, 1eJUTH0J103a, TJIUIUH);

chOpMUPOBAHHOCTh yMEHHS OIPEACNSATh BHJBl XUMHYECKOW CBSI3U B
OpPraHMYECKUX COCAMHEHUSAX (OAMHAPHBIC U KPaTHBIC);



chOpMUPOBAHHOCTh YMEHHS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByriepoBa njisi 00bSCHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXpAaHEHHUS MACCHI BEIIECTB,;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
du3nUeckre M XUMHUYECKHE CBONCTBA TUIWYHBIX MPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHWYECKUX BEMIECTB (METaH, JTaH, JTUJICH, MPOIMIIEH, AalleTHJIEH,
Oyramuen-1,3, merundyraaueH-1,3, O€H30J, METAHOJ, 3TAHOJ, STHJICHIJIMKOJb,
TJIALEPUH, (EHOJI, aleTalbJeTHaI, MypaBbHHAS M YKCYCHas KHCIIOTHI, TJIFOKO3a,
Kpaxmall, IeJITI0103a, aMUHOYKCYCHAsI KUCJIOTa), WJUTFOCTPUPOBATH TEHETHUUECKYIO
CBS3b MEXKIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIUX XHUMHUYCCKUX PEAKIIUHA C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

chOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOTHOTO
CeIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TePepadbOTKU M
MPAKTUIECKOE TIPUMEHEHHE MMPOTYKTOB MepepaboOTKH;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHUS [0 XUMUYECKUM
ypaBHCHHUSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOMYKTA
pEaKIUi IO M3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OIHOTO M3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAaHHOCTh YMEHMI BJIQJ€Th CUCTEMON 3HAHUW 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTIOJIb3YEMbIX B XUMHUH MPU U3YYCHUU BEIIECTB U
XUMUYECKUX SBJIICHUN (HaOJf0/IeHre, N3MEpPEHHE, SIKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMWYECKHE 3HAHUS i1 TPUHATHS PEHICHHH B
KOHKPETHBIX JKU3HCHHBIX CHUTYaIlUSAX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIOATh TIPABHJIA TIOJIBL30BAHMS XUMHYECKOU
nocyaod MU JabOpaTopHbIM OOOpYAOBAHHMEM, a TaKXkKe IMpaBuiia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBHUU C WHCTPYKIIUSIMU IO BBITIOJHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh M BBINOJHATH XUMUYECKUM
AKCIIEPUMEHT (TIPEBpAIICHUSI OPTaHUYECKUX BEIICCTB IPU HAarPEBAaHUH, TTOTYICHHEC
ATUJIEHA M M3YYEHHUE €ro CBOWCTB, KAuyeCTBEHHBIE pEAKIIMU OPraHUYECKUX
BEIIECTB, JIEHAaTypalus OEJKOB NpH HarpeBaHUU, IBETHBIC pEaKIuu OEIKOB) B
COOTBETCTBUHM C TpaBUJAMU TEXHWKHA O€30MacHOCTH TpPU OOpaIeHuu ¢
BEIIECTBAMU U J1AOOPATOpPHBIM OOOPYIOBAaHUEM, TMPEACTABIATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3alliCH YypaBHEHUW COOTBETCTBYIOIIUX
peaxuuii 1 GopMyaupOBaTh BHIBOJIBI HA OCHOBE ITHUX PE3YJIbTATOB,

chOpPMHUPOBAHHOCTh YMEHHH KPUTHUYCCKH aHATU3UPOBATH XHUMHUYECKYIO
nH(OpPMANHIO, TOJIY9aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCCOBOM
uHdopmanmu, IHTepHET U Ipyrux);



chOpMUPOBAHHOCT ~ yYMEHMM  COOJMO/IaTh  MpaBWjia  AKOJOTUYECKU
1eJ1eco00pa3HOro TOBEACHUST B OBITY W TPYAOBOW JEATEIBHOCTH B IEIIX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
ONACHOCTH BO3JICUCTBUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsI cMbich mokazatens [IJIK, moscHaATh Ha mpuMepax crocoObl
YMEHBIIEHUSI W TMPEAOTBPAIICHUS] HMX BPEIHOrO BO3IAECHUCTBUS HA OPraHu3M
YEeJIOBEKa;

JUIS 00YYaIOIIUXCSl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX IIO3HAHHS BEIIECTB W
XUMHUYECKUX SIBIICHUN;

JUISL CHCTBIX W CIHA0OBUIANIMX OOYYAIONMIUXCS: YMEHHE WCIOJb30BaTh
penbedHO-TOUeuHyI0 cucTeMy obo3HaueHuil JI. bpaitns s 3amvcn XuMHYECKHX

dbopmy.
11 KJIIACC

[IpeameTHble pe3yabTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUNU: O XUMHUYECKOM  COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHpa, pPOJA XHMHUH B TIO3HAHUM SIBJICHUM
npupoabl, B  (OPMHUPOBAHWMU MBIIUICHUS M KYJbTYpPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYSCKUX 3a1a4
U DKOJOTHYECKHM OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JI0POBBIO M MPHUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHWUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloNIfe MOHATHSA (XHUMHUYCCKUH 3JIEMEHT, aToM, u30Tom, S-, p-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJla, MOJIb, MOJSIPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENLHOCTh, CTENEHb OKUCIICHUS, XUMHYECKasi CBSI3b
(KoBaJIeHTHAsl, MOHHAs, METATTHYECKAasl, BOAOPOIHAs ), KpUCTAINIUUECKas peliéTka,
TANBl ~XUMHYECKHX  PEAKLIHH, PACTBOP, DICKTPOJIUTBI,  HEIJIEKTPOJUTHI,
3JIEKTPOJIUTUYECKAsT JUCCOLUAIUSA, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCThb
XUMUYECKON peaklny, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpHs
BJICKTPOJIMTUYECKON Auccoruanuu, nepuoanyecknii 3akoH . M. Menneneena,
3aKOH COXPAHEHUsSI MAacCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU
IpyU XUMHUYECKUX PEaKUMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUHN S3bIK XHUMHH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JICKAIIWME B OCHOBE IOHUMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBJICHHM, (PaKTOJOTUUECKUE CBEJICHUS O CBOMCTBAx,
cocTaBe, MOJYYeHUH U 0€3011aCHOM HCIIOIh30BAHUN BAKHEHIITNX HEOPTaHUIECKUX
BEIIECTB B OBITY U MPAKTUYECKON JEATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHUW BBISBISTH XapaKTEepHbIE MPU3HAKU TOHSITHH,
yCTaHAaBJIMBaTh UX B3aMMOCBS3b, UCIOIb30BATH COOTBETCTBYIOIIUE MOHSATHS IMPU
OMMCAaHWU HEOPTAHMYECKUX BEILIECTB U UX MIPEBPAIlCHUN;

c(hOpMUPOBAHHOCTh YMEHUM HCIIOJNBb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHus (OpMYJIT BEIIECTB M  YPaBHCHMM XUMHUUYECKUX  PEaKIIuH,
cuctematuieckyro HoMeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTICIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbld ra3, YIJIEKHCIbIA ra3, aMMHUaK, Tami€Has
U3BECTh, HETaIIEHasl U3BECTh, MUTHEBAsI COJIA, MUPHUT U JIPYTHUe);

c(hOpMUPOBAHHOCTh YMEHUH OIPENEISATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCAMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3U (KOBAJICHTHAsl, MIOHHAS, METAJJIMYECKAasl, BOJOPOHAsI) B COSAMHEHUSX, THII
KPUCTATMYECKON PEIIETKM KOHKPETHOTO BELIECTBa (aTOMHAas, MOJIEKYJIspHas,
MOHHAsI, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX
COCJIMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUU yCTaHABIIUBAaTh PUHAJIC)KHOCTD
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OMNpPEAeiIEHHOMY KiacCy/TpyIie
COE€IMHEHUN (MPOCTHIE BEIIECTBA — METAUIBI U HEMETAIIbl, OKCUIbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHbBIE THUIPOKCHUJIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI NEPUOJNYECKOTO 3aKoHa /1.
N. MenneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (D YHKIIUY;

chOpMUPOBAHHOCTh yYMEHHM XapakTEepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKMX »3JieMeHTOB 14 mnepuogoB Ilepronnueckoil cUCTEMBbI
xuMHuueckux snemeHToB JI. WM. MenneneeBa, UCHOJB3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKUE YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COCIMHEHUM
1o nepuoaam u rpynnam Ileppoauueckon cucteMbl XuMHIECKUX 3s1eMeHTOB /1. M.
Meneneena;

chOpMUPOBAaHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE CBOMCTBA HEOPraHMYECKHX BEUIECTB  pAa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T€HETHMYECKON CBSI3M MEXK]Yy HEOPraHMYECKUMH
BEII[ECTBAMU C MOMOIIBI0 YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKUE PEAKIUU I10
pa3IMYHBIM TpHU3HAKaM (YUCIIy M COCTaBy pEarupyrolux BEIIeCTB, TEIUIOBOMY
3 dexTy peakunu, U3MEHEHHUIO CTEMEHEW OKUCIICHUS DJIEMEHTOB, OOpaTUMOCTH
peaKIuu, y4acTUIO KaTaau3aTopa);

c(hOPMUPOBAHHOCTh YMEHUU COCTABIIATh YPABHEHHUS PEAKIUU pPa3TMUYHBIX
THUIIOB, TIOJIHBIE Y COKPAIIEHHBIC YPABHEHHUS PEaKIMil HOHHOTO 0OMEHA, y4UThIBas
YCJIOBHSI, TPU KOTOPBIX ATU PEAKIIMU UAYT IO KOHIA;



chOpMUPOBAHHOCTh YMEHHH MPOBOJUTH PEaKUUM, MOATBEPKIAOIINE
KAaYeCTBEHHBIN COCTAaB pAa3JIMYHBIX HEOPraHWYECKHX BEIECTB, paclO3HaBaTh
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPAaX HEOPraHHMYECKUX
BELIECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM  pacCKpbhIBaTh  CYHIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBHTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOIrO OanaHca
3TUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUH OOBACHSITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
PEaKINH OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUICHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTHU OT BHEIIHETO Bo3jaeicTBus (nmpunnun Jle [HlaTense);

Cc(OPMHUPOBAHHOCTh YMEHHUI XapaKTEepU30BaTb XHWMUYECKUE MPOIECCHI,
JeKalMe B OCHOBE IMPOMBILIJIEHHOIO MOJYYEHHsI CEPHOM KHUCIOTHI, aMMHaka, a
TaKkke C(POPMUPOBAHHOCTh MPEACTABICHUN 00 OOMIMX HAay4YHBIX MPUHIUIAX U
AKOJIOIMYECKUX MPoOIeMax XUMHYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH NPOBOAUTH BBIUMUCIEHUS C HCIIOJIb30BAaHUEM
MOHSITHUSI «MAaccoBasi J0Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta3oB
MIPU XUMHUYECKUX PEAKIMSIX, MAcChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM 00bEMY OJHOIO U3 YyYaCTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOIO 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MacCChI
BELIECTB, IPEBPALECHUS U COXPAaHEHUS SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOU
nocyfaod M JabopaTOpHBIM OOOpYAOBAaHHEM, a TaKXKe TMpaBWia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU MO BBIMOJHEHHUIO JIAOOPATOPHBIX
XUMUUYECKHUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh ¥ BBIMOJTHATH XUMUYECKUM
AKCIIEPUMEHT (pa3jiokeHue IMEepPOKCHAa BOJIOPOJia B MPUCYTCTBUM KaTalu3aropa,
ONpENENECHUE Cpenbl pPacTBOPOB BEIIECTB C€ IMOMOIIBI  YHHUBEPCAIBHOIO
WHMKATOPa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW peakiuu,
peakuuu HOHHOTO OOMEHa, KAa4eCTBEHHBbIE peakluu Ha cyiabdar-, kapOoHaT- U
XJIOPHU/I-aHUOHBI, HA KaTHUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a7ad I10
TeMaM «Metaubl» U «HemeTaiey) B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0€30MacHOCTH MPU OOPAILEHUH C BEIIECTBAMHU M JJAOOPATOPHBIM 00OpPYIOBAHHEM,
MPENCTABIATh PE3YJIbTaThl XMMHUYECKOIO HJKCIEpUMEHTa B (opme 3amucu
YPaBHEHUN COOTBETCTBYIOUIMX peakUUid U (OpMYJIHPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

C(POPMUPOBAHHOCTb YMEHHMH KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMaILMIO, TMOJYy4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpPEeACTBA MacCOBOM
KOMMYHUKaUK, IHTEpHET U Apyrux);



chOpMUPOBAHHOCT ~ YMEHHMM  COOJIO/IaTh  MpaBUjia  DKOJIOTUYECKH
LIEJIECOO0PAa3HOro MOBEAEHUS B OBITY W TPYIOBOW JAESITEIBHOCTH B LENAX
COXPAHEHHsI CBOEr0 3[0pOBbSl M OKPYXKAIOIIEW IPUPOTHOM CpeIbl, OCO3HABATH
OIIaCHOCTh BO3JICUCTBHS HA JKUBBIE OPraHU3MBI OIPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicnt mokazarenss [IJIK, mosicHATP Ha mnpuMepax CIOCOObI YMEHBIIEHUS U
IIPENOTBPALLECHHS UX BPEIHOI'0 BO3IEUCTBUS HA OPTaHU3M UYEIIOBEKA;

JUIs 00yYaromMXcsi ¢ OrpPaHUYEHHBIMU BO3MOXKHOCTSIMM 370POBbS: YMEHHUE
OPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHWUS BEIIECTB U
XUMHUYECKUX SBJICHU;

JUISL  chenbliX M Ccl1a0OBHUIALIMX OOYyYarolUMXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obOo3HaueHuil JI. bpaitns mis 3anmvcn XuMHYECKHX

bopmyi.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne i/m Kourposbubie | Ilpakrnyeckune
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3znen 1. TeopeTuyeckne 0CHOBBI OPraHUYeCKO XUMHH
IIpenmer oprannyeckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3
M. bytiepoBa
Wroro no pazneny 3
Pa3nen 2. YrieBoaopoanbl
2.1 [IpenenbHbIe YTraeBOAOPOABI — AJKAHbBI 2
99 HenpenenbHble yriieBogopoabl: aJKeHbI, 6 1
' QJIKaJJMEeHBI, AIKHHBI
2.3 ApoMaTudeckre yriieBo10pO bl 2
54 [IpupoHbie HCTOYHUKU YTIEBOJOPOIOB U 3 1
' UX 1epepaboTKa
Htoro no pazgeny 13
Pa3nen 3. Kuciopoacoaepxamme opranuyeckKue coeMHeHu s
3.1 Cruprel. DeHon 3
3. Anpneruapl. KapOoHOBBIE KHCIIOTHI. 7 1
' CnoxubIE 3QUPEI
3.3 VYriaeBoasl 3 1




Uroro no pazneny

13

Pa3nen 4. A3oTconep:kamue opranHudeckue coeIuHeHust

4.1 AMUHBI. AMUHOKUCTOTHI. benku 3
Wroro no pazneny 3
Pa3znen 5. BoicokoMoJieKy/IsipHbIe COeJUHEHHS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasaeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34




TEMATHUYECKOE IINTAHUPOBAHHUE 11 KJIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM undposbie
Ne n/m P Konrtpoasnsbie | IlpakTnueckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paspnea 1. Teoperuueckne 0CHOBBI XUMHMH
Crpoenue aromoB. [lepuoanuecknii 3akoH
1.1 u [lepuoanyeckas cucreMa XMMUYECKUX 3
anemenToB /1. 1. Menneneera
12 Ctpoenue BemiectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMHUYECKHE peaKUU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heopranuueckass xumust
2.1 MeTais 6 1
2.2 Hemeranmnbt 9 1 1
53 CBs13b HEOPraHUYECKUX M OPTraHUIECKUX 5
' BEIIECTB
Hroro mo pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUSI U )KU3Hb 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 3







HNOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecrBo yacos JIEKTPOHHBIE
o
Jlj;-n Tema ypoka Bcero Konrpoapupie | - Ipakriieckue il:;jeﬂnﬂ ggg)al;zi:;eenbnme
padoThI padoThI pecypes
1 [IpeameT oprann4eckon XuMuu, eé 1
BO3HUKHOBEHHE, pa3BUTHE U 3HAUECHUE
Teopust cTpoeHUs OPraHUYECKUX
2 coenqunennit A. M. bytneposa, eé 1
OCHOBHbI€ I10JIO’KEHUS
[IpencraBienue o kiaccuukanuu
3 oprannyeckux Beuiects. Homenkiarypa 1
(cucremaTHueckas) U TpPUBHAJIbHBIE
Ha3BaHUS OPraHMYECKUX BEIIECTB
4 AJIKaHBbI: COCTanI/I CTPOCHHUE, 1
TOMOJIOTUYECKUH psf
5 MertaH 1 3TaH — npocTenme 1
MIPEJICTaBUTENN aJKaHOB
6 AJIKEHBI: COCTaB M CTPOEHUE, CBOWCTBA 1
7 OTUJIEH U IPONUJIEH — MPOCTEeNIne 1
NpeICTaBUTENN aJIKEHOB
8 [IpakTueckas padorta Ne 1. <:HonyquHe 1 1
STHJICHA U U3YUYEHHUE €r0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 meTunOyraauen-1,3. [lonydenune 1
CUHTETHYECKOr0 KayuyKa U pe3UHbI
AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS,
10 TOMOJIOTHYECKUM psifl. AIIETHIIEH — 1
MPOCTEN NI MPEACTABUTEID AJIKWHOB
11 BrluncieHus no ypaBHEHUIO XUMHUYECKON 1




peakiuu

Apenbl: 0eH301 U TOJIyoJ. TOKCHYHOCTD

12
apeHoB

13 I'enetnueckas CBA3b YrieBOAOPOIOB,
MIPUHAUISKAIINX K PA3IMYHBIM KJIaccaM
[IpupoaHbIC HCTOYHUKH YIIIEBOLOPOAOB:

14 MPUPOAHBIN T'a3 U Oy THEIE HEPTAHBIC
ra3pl, HeTh U IPOAYKTHI €€ mepepadoTKu
[IpupoHbIe HCTOUYHUKHU YTIIEBOJOPOIOB:

15 IIPUPOJIHBIN r'a3 U MONYTHbIE HEPTAHbBIE
rassl, He()Th U IPOLYKTHI €€ nepepadoTku

16 KonTtponwsnas pabota mo pazgeny
«YTIJIEBOIOPOABD)

17 [IpenenbHbIe OAHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BogoponHas cBs3b

18 MHOroaToMHbI€ CIIUPTHL: STUIICHIJIUKONb U
TJINLEPUH

19 ®deHon: cTpoeHue MOJIeKY I, ¢dusnueckue
U XUMHUYECKHE CBOMCTBA, IPUMEHEHUE

20 Anpneruabl: GopManbaerua u
aneTanbaeru. AeTox

21 OnHOOCHOBHBIE TIpe/iebHbIE KAPOOHOBbIE
KUCIIOTBI: MypaBbUHAs U YKCYCHasI

29 [IpakTueckas padorta Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»
CreaprHoOBas ¥ 0J€MHOBAsl KUCIIOTHI, KaK

23 MIPECTaBUTENN BBICIIUX KapOOHOBBIX
KHCIIOT

24 MBpblia KaK coiu BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee IelCTBHE

o5 Crnoxnble 2(pUPBI KaK TPOU3BOIHBIC

Kap6OHOBI>IX KU CJIOT. FI/II[pOJ'II/B CJIOJKHBIX




3¢upoB

Kupsl: ruapoan3, npuMeHEHMe,

26 1
Ouonoruyeckas pojb JKUPOB
YTIeBoIbl: COCTaB, Kiaccu (puKarms.

27 Baxwuelmue npeacraBuTenu: rir0Ko03a, 1
bpykTO3a, caxaposa

28 Kpaxman u 11emmoIi03a Kak mpHpoIHEIE 1
TTOJIMMEPhI
KonTtponbHas pabora no pazaeny

29 «Kucnoponconepxkaime opraHnuecKue 1
COEIMHEHHUS»

30 AMWHBL: METHJIAMUH U aHWIUH 1
AMMHOKHCIIOTHI KaK aM(oTepHbIe

31 OpraHUYECKUE COCTUHECHUS, X 1
6uonoruueckoe 3HaueHue. Ilentuabl

32 benku xak npupoaHsie 1
BBICOKOMOJIEKYJISIPHBIE COCAMHEHUS

33 OCHOBHBIE MTOHATHS XUMUHU } 1
BBICOKOMOJIEKYJISIPHBIX COETMHEHUM
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJIIPHBIX COCIMHECHUIA. 1
[TnacTmacchel, KayuyyKd, BOJTOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




INIOYPOYHOE IIVIAHUPOBAHHE 11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTpoibHbie

Bcero
padoThI

IIpakTHnueckue
padoThI

Jara
U3y4YeHUst

JIEKTPOHHbIE
uu(ppoBbIE
oOpa3zoBarejbHbIE

pecypchl

XUMHUYECKUH 27€MEHT. ATOM. DJIEeKTpOHHAs
KOH(UTypalys aTOMOB

[Tepuonnueckuii 3axoH u llepuonnueckas
CHCTeMa XUMHYECKHX 3aeMeHToB JI. U.
MenpeneeBa, HX CBsI3b C COBPEMEHHOM
TEOpHUEN CTPOEHUS aTOMOB

3aKOHOMEpPHOCTU U3MEHEHUS CBOKCTB
XUMUYECKUX IJIEMEHTOB U UX COCTUHEHUHN 11O
rpynmnam 1 nepuojaM. 3HaueHue
NEPUOJUYECKOr0 3aKOHA U CUCTEMBI
xuMuueckux snemMenToB .M. MenneneeBa B
pa3BUTHH HAYKH

Crpoenue BemiecTBa. XUMHUECKas CBS3b, €€
BH/IbI, MEXaHU3MBI 00PAa30BAHHUS
KOBAJIEHTHOM CBsI3u. BomopoaHas cBs3b

BaneHTHOCTB. DIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucnenus. Bemecrtsa
MOJIEKYJIIPHOT'O ¥ HEMOJIEKYJIIPHOTO
CTPOEHUS

[TonsiTre 0 AUCHEPCHBIX CHCTEMAX.
WcTrnHHBIE U KOJIJIOUTHBIE PACTBOPHI.
MaccoBas 10JIs1 BEIEeCTBA B pacTBOpE

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYEeCKHX COCIMHEHM. ['eHeTnyeckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHbBIX
KJIaCCOB

Krnaccuukanus XMuMUIECKUX PEaKIui B




HEOPraHWYECKON U OPraHN4ECKON XUMUHU.
3aKOH COXPaHEHHUs MacChl BELIECTB; 3aKOH
COXPaHEHUS U NPEBPAILEHUS SHEPTUH IIPU
XUMHUYECKUX PEaKIMAX

CkopocTtb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE PAaBHOBECUE

10

[TpakTnueckas pabota Ne 1. «Bnusuue
Pa3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMUYECKON pEeaKum»)

11

Onektponutudeckas auccouuanus. [lonstue
0 BojlopoaHOM noka3zareie (pH) pactopa.
Peakunu nonnoro oomena. I'maponms
OpPraHUYEeCKUX U HEOPraHUUECKUX BEIIECTB

12

OKHUCIUTENHFHO-BOCCTAHOBUTEIILHBIC
peakuuu. [TorsTre 00 37eKTpOIH3E
pacIIaBoOB M PaCTBOPOB COJICH

13

KonTtponeHas pabota mo pasaeny
«TeopeTruecKkre OCHOBBI XUMHI

14

Mertannsl, ux noyoxenue B [lepuoanaeckoit
cucTeMe XuMudeckux 3nemenToB [[. U.
MenpeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01HMe PU3NIECKUE CBOMCTBA
METaJLJIOB

15

CriaBbl METAIUIOB. DIEKTPOXUMHUUECKUN Pt
HaNpsOKEHU MEeTaJlIoB

16

XUMHudecKkre CBOMCTBA BaXKHEHIIIMX
METaJIOB (HATPUM, KA, KaJIbIIMA, MarHUM,
AJTIOMUHUN) U UX COCIMHEHUN

17

XHUMHUYECKHE CBOKMCTBA XPOMA, MEIH M UX
COeIMHEHUN

18

XUMHudecKre CBOMCTBA IIMHKA, JKene3a U X
COEIUHEHUHI




19

[TpaxkTuueckas padota Ne 2. "Pemenue
HKCIIEPUMEHTAJIBHBIX 3a/1a4 [0 TeMe
«Mertamie"

20

Hemeraisl, X MOJIOKEHHUE B
[Tepuoauueckoii cucTreMe XUMHUECKUX
anemenToB /1. 1. MeHnpaeneeBa u
0COOEHHOCTH CTPOCHHUSI aTOMOB

21

Pu3n4EeCKUe CBOMCTBA HEMETAIIIIOB.
AJoTpomnusi HeMeTaIoB (Ha puMepe
KHCIIOPO/Ia, cephl, pocdopa u yriepoza)

22

XUMHUYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COCIMHEHHUH

23

XUMHUUYECKHE CBOMCTBA a30Ta, hocdopa U ux
COEUHEHUN

24

XUMHUYECKHE CBONCTBA yIepoia, KpeMHUS U
HUX COEIUHEHUN

25

[IpuMeHeHue BaXKHEH X HEMETAJIIOB U UX
COCIIMH eHUH

26

O0001IEeHNE U CUCTEMATU3ALIMS 3HAHUH 110
TeMme «HemeTtamnely. BeruucieHus mo
YpaBHEHHSIM XUMHUYECKUX PEAKIINI U
TEPMOXUMUYECKUE PaCyEThI

27

ITpaktuueckas pabota Ne 3. «Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"HemeTamisl"»

28

KonTponbHas padora mo remam «MeTajb»
u «Hemerauibn

29

Heopranuueckue u OpraHu4ecKue KHCIOTHI.
Heoprannyeckue u opraHu4ecKre OCHOBAHHUS

30

AMdoTepHbIC HEOPTaHUIECKHE U
OpraHuyeckue coequHenus. ['enernueckas
CBsI3b HEOPraHMYECKUX U OPraHUYECKUX




BCIICCTB

Poiib xuMuu B 00€CIICUCHUH KOJIOTMYECKOM,

31 YHEPreTUYECKON U MUIIEBOMH 0€30MaCHOCTH, 1
Pa3BUTHN METUIIHBI
[IpencraBienus 06 00X HAYYHBIX
32 MPUHIUIIAX IPOMBIIIIEHHOTO ITOJTy4EeHUS 1
BaXHEHIIINX BEIIECTB
33 YenoBek B MHpE BEIIECTB U MaTEpUAJIOB 1
34 XuMUS U 340pOBbE YEIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







YYEBHO-METOJUYECKOE OBECINEYEHUE OBPA30OBATEJBLHOI'O
MMPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YYEHUKA

* Xumus / 'abpuensn O.C., OctpoymoB W.I'., CnagkoB C.A., AKIIMOHEpHOE
obmectBo «M3narenscTBo «IIpocBemnienne

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. http://www.chem.msu.su/rus/elibrary/

2. http://ru.wikipedia.org/wiki/

3. http://olimpiada.ru/

4. www.periodictable.ru

5. http://www.cnshb.ru/AKDIiL/0048/RM.shtm
6. http://www.periodicvideos.com/
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