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IosicHuTeIbHAS 3aNIUCKA
Pabouas mporpamma no xumuu (poduiib) HA YPOBHE CPEIHEro 00mero oopa3oBaHusl I
oOyuaromuxcst 10-11-x kmaccoB AHO «Cpennsist o61meo0Opa3oBaTenbHast IIKOJIA C YIITYOJICHHBIM
u3ydyeHueM oTAenbHbIX npeameroB uMmenu M.II. CeernoBoit» pa3paboTaHa B COOTBETCTBUU C

TpeOOBAHUSIMU:

o ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

e mpukaza MwunoOpHayku ot 17.05.2012 Ne 413 «OO6 yrBepxkaeHun QenepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa CPeAHEro o0mero oopasoBaHus» (C
M3MEHEHUSIMH, BHECEHHBIMU NpUKa3oM Munnpocsemienus ot 12.08.2022 Ne 732);

e mpukaza Munnpocpemenus ot 18.05.2023 Ne 371 «O6 yrBepxkaeHuu (enepanbHOI
00pa3zoBaTeNbHON IPOTPAMMBI CPETHETO OOIIETO 00pa30BaAHUSY;

e mpukaza MunnpocsemeHus oT 09.10.2024 Ne 704 «O BHecEeHWM HW3MEHEHUH B
HEKOTOpble IpuKa3el MuHHcTepcTBa mpocBemeHuss Poccuiickonn  ®Pexnepanny,
Kacaroruecs ¢eaepalbHBIX 00pa30BaTEIbHBIX TMPOrPaMM HAdaJdbHOTO OOIIEro
00pa3zoBaHus, OCHOBHOTO OOIIET0 00pa30BaHUsI U CPETHETO 00IIEero 00pa3oBaHUs»;

e mpukaza Munnpocsemenus oT 22.03.2021 Ne 115 «O6 yrBepxaeHuu Ilopsaka
OpraHM3allii M OCYILECTBICHUS 00pa30oBaTEeIbHON MAESITEIbHOCTH [0 OCHOBHBIM
0011e00pa3oBaTeNbHbIM MIPOrpaMMaM — 00pa30BaTeNbHBIM MPOTrpaMMaM HaYallbHOTO
00111eT0, OCHOBHOT'O OOIIIETO U CPETHETO OOIIETO 00pa30BaAHUSY;

o Konnenmuu npenogaBanus yaeOHOTo mpeamMera « XuMus»;

o KoHIenmuu 3K0JI0THYecKoro 00pa3oBaHus B cucTeMe 0011ero oopazoBaHus;

e CII 2.4.3648-20 «CaHuTapHO-3MUIAEMHOJIOTHYECKHE TpeOOBaHUS K OpraHu3anusM
BOCIIUTaHUS M OOy4deHMs, OTAbIXa U O3JOPOBJICHHS JIeTEH U MOJOJICKI,
YTBEPKJICHHBIX [TOCTAHOBJIEHUEM TJIaBHOTO CAHUTApHOTrO Bpayda oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urueHuYecKMe HOPMATHBBI M TPEOOBaHUSA K OOCCIICUCHHIO
6e3omacHOCTH M (Mam) Oe3BpeAHOCTH JIs YeloBeKa (PaKTOPOB Cpesibl OOMTaHH,

YTBEPKACHHBIX IIOCTAHOBJIEHUEM INIABHOTO CAHUTApHOTO Bpaya oT 28.01.2021 Ne 2;

¢benepanbHOi paboyeil mporpamMmbl 1Mo yd4eOHOMY HpeaMeTy «XHUMUs» NpoGHILHOTO

YPOBHSI.

Pabouas mporpamMMa OpHEHTHpOBaHa Ha IIeJIEBbIE MPHOPUTETHI, CHOPMYIHPOBAHHBIE B
¢benepanbHOi paboueill mporpamme BOCIUTaHHMA M B paboueil mporpamme BocnuTanus AHO

«COI nmenu U.I1. CeTnoBoi».



XuMHs Ha YpOBHE YIIIyOJEHHOTO H3Y4EHHs 3aHMMAET BaXHOE MECTO B CHUCTEME
€CTeCTBEHHO-HAy4HOTO oOpa3oBanusi ydamuxcst 10-11 kimaccoB. W3ydenwme mnpenmera,
peamu3zyemMoe B YCIOBHUSX Au(PepeHIUPOBAHHOTO, MPOGMIBHOTO OOYyYeHHs, MPHU3BAHO
obecrieunTh 001E00pa30BaTENFHYI0 U OOIMIEKYJIBTYPHYIO TOJATOTOBKY BBITYCKHHKOB IIIKOJBI,
HEOOXOMMYIO ISl aJanTalii UX K OBICTPO MEHSIOIIMMCS YCIOBHSM JKM3HM B COLUYME, a
TaKKe IS MPOJOJDKEHHS OOy4YeHHs B OpraHu3anusx HpogdecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBJIIETCS OJTHOM U3 MPUOPUTETHBIX AUCLIUILINH.

B mporpamme no XuMuM Ha3zHaueHHE IpeaAMeTa «XHUMHS» TMOJydaeT HOJIpOOHYIO
MHTEpPIpPETAIMI0 B COOTBETCTBUM C OCHOBomosararomumu mnosoxenuasmu ProC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COJIEpKaHMs, Pe3yabTaTOB OOyUYeHUs U TpeOOBaHUN K YPOBHIO
MOATOTOBKHM BBIMYCKHUKOB. CBUIETETHLCTBOM TOMY SIBJISIIOTCA CIIEAYIOUINE BBINOJIHSIEMbIE
MPOrpaMMOi 10 XUMHUH (PYHKIUU:

nH(OPMALIMOHHO-METOIMYECKas, pealn3alus KOTOpoil oOecrneyuBaeT MOJy4YeHUE
MIPEJICTaBJICHUS O LIEJSX, COJEp)KaHUHU, o0Iel crpaTeruu oOy4yeHHs, BOCIIUTAHUS U Pa3BUTHUS
oOyuarouiuxcs cpeicTBaMu MpeIMeTa, H3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;

OpPraHM3allMOHHO-TUIAHUPYIOIIAsl, KOTOpas NMPEAyCMaTpUBACT ONpPEAEICHHUE: MPUHIIUIIOB
CTPYKTYPUPOBAHUS U MOCIEI0BATEIBHOCTH U3Y4EHUs y4eOHOTo MaTepuasa, KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTEpUCTHUK; MOAXOAOB K (DOPMUPOBAHHMIO COJIEPHKATEIbHON OCHOBBI
KOHTpOJII M OLIEHKM 00pa3oBaTelbHbIX JOCTHXKEHMH OOydaromuxcsi B paMKax MTOTOBOU
aTTecTaluu B GopMe €MHOIO rOCyJapCTBEHHOTO 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3YYEHUS] XMUMHHU:

yCTaHaBJIMBAET WHBAPUAHTHOE MIPEIMETHOE COJIEpXKaHUE, 0053aTeIbHOE AJI U3Y4EHUS B
paMKax OTIeNbHBIX NMpoduiIel, npeaycMaTpuBaeT paclpeeieHue U CTPYKTYPUPOBAHUE €ro 0
KJIaccaM, OCHOBHBIM COJIepKaTeIbHbIM JIMHUSIM/pa3/ienaM Kypca;

JaéT NPUMEPHOE paclpesielieHne y4eOHOro BPEMEHHU, PEKOMEHYEeMOro Ul HU3ydeHHs
OTZIEbHBIX TEM;

Ipe/ularaeT NpUMEpHYIO MOCJIE0BATENIbHOCTh U3yUeHUsl Y4eOHOro Marepuaia ¢ yuéToM
JIOTUKH IIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

Ja€T METOOUYECKYI0 HHTEpIpEeTalui Lelded M 3aJad  M3ydyeHus IpeiIMeTa Ha
yrIIyOJ€HHOM YpPOBHE C YY4ETOM COBPEMEHHBIX NPUOPUTETOB B CUCTEME CpEIHEro oOIIero
oOpa3oBaHus, COJEPKATEIbHON XapaKTEPUCTUKU IUIAHUPYEMBIX Ppe3yJbTaTOB  OCBOEHHS
OCHOBHOM 00pa30oBaTeNbHON MpOTrpaMMbl CpeAaHero oouiero o6pa3oBaHus (JIMYHOCTHBIX,
MeTarnpeIMEeTHbIX, IPEIMETHBIX), @ TAKXKE C YUETOM OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIbHBIX

JIeNCTBUI 06yqa10meroc;1 IO OCBOCHHUIO COACPIKAHUSA TPCAMETA.



I[Io BceM Ha3BaHHBIM TO3ULHUSAM B TpOorpaMMe IO XHMHU TPEAyCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4eHMEM XHMHUHM Ha YpPOBHE OCHOBHOIO 00Ilero ooOpas3oBaHus. 3a
mpelelaMi  yCTAaHOBJICHHOW MPOrpaMMON 1O XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMN)
COCTaBJIAIONICH coJiepKaHusl yueOHOTO TpeaMeTa «XUMUs OCTaéTCsi BOBMOKHOCTh BBIOOpa €ro
BApUATUBHOW COCTaBJISIIOIIEH, KOTOpas I0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B coorBerctBuM ¢ koHuentyanbHbIMH TosokeHHsIMH DPI'OC COO o Ha3zHaueHUH
IpeIMeToB 0a30BOr0 U yriIyOJIEHHOTO YPOBHEN B cucTeMe U PepeHInPOBAHHOTO 00yYeHHs Ha
YpOBHE cpesiHero oOIiero o0pa3oBaHusl XUMHUS Ha YpOBHE YriayOJIEHHOIO M3y4yeHUs HaIpaBlieH
Ha peaju3alyi0 IMPEEMCTBEHHOCTH C MOCIEAYIOUIUM 53TallOoM IOJyYE€HUS XHUMUYECKOTO
oOpa3oBaHus B paMKax HW3y4eHHUS CHEIHaJIbHBIX €CTECTBEHHO-HAYYHBIX W XHUMHUYECKUX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccruoHaibHOT0 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpPEHUE U
yIIIyOJICHHE TEOPETHUYEeCKOM U TMPAKTHYECKOW TMOATOTOBKH OOYYaroNIuXcCs, BBIOpaBIINX
onpenenéHHbIi Mpoguib 00y4eHrs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XUMHUYECKOTO 00pa30oBaHus B OpraHu3ausax npodeccnoHanibHOro oopasoBanus. Hapsay ¢ atum,
B cBere TpeboBanuii ®PI'OC COO k miaHUpyeMBIM pe3yibTaTaM OCBOCHUS (deaepanbHOi
00pa3zoBaTeIbHON MPOrpaMMBbl CpeaHEro o0Imero oOpa3oBaHUs H3ydeHHE MpeaMeTa « XUMUsH»
OPUEHTHPOBAHO TAK)KE HA PELICHUE 337a4 BOCIUTAHUS U COLIMAIBLHOTO PAa3BUTUS 00yUYalOLInXCs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHAIU3AIH Y4eOHOTO
Tpyga ¥ OOOOIMIEHHBIX CMOCOOOB  JEATENIBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HaAMpPEAMETHBIN XapakTep.

CocraBisiomuMu npeaMeTa «XUMUsD Ha YpOBHE YIIyOJIEHHOTO M3y4eHUs SIBISIOTCS
yrayOnénnsle Kypebl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTIpeJIeIeHUU TOJIXO0JI0B K OTOOpPY M CTPYKTYpHOH OpraHu3aliu COAEPKaHUS 3TUX KYpPCOB B
MporpaMMe Mo XUMHH 32 OCHOBY MpuHATH nojioxeHuss GI'OC COO o paznuuusax 6a30BOro u
yriayOIEHHOTO YPOBHEH U3y4eHHUS MIpeIMeTa.

OcHoBy conepkanusi KypcoB «Opranuueckass xumus» u «OOmas u HeopraHuyeckas
XUMUSD» COCTABIISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUN UM YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4€HHUs INpeAMeTa. JTa CUCTEMA 3HAHUM IOJIydaeT ONPENEIEHHOE TEOPETUYECKOE
JIOTIOJTHEHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIECTBEHHO  OONbIIMM  00BEM
¢axTonoruueckoro Matepuana. Tak, Ha yriayOJE€HHOM ypOBHE U3ydeHHUs IpeaMera odecrieueHa
BO3MOKHOCTh 3HAUUTEJILHOTO YBEIMUYEHHs 00bEéMa 3HAHUH O XMMHYECKMX D3JEMEHTaxX |
CBOMCTBaX MX COCIMHEHUI Ha OCHOBE pacIIMpPEHHs U YriyOJleHus: NpeAcTaBiICHUN O CTPOCHUHU

BCIICCTBA, XHMHUYECKOM CBS3U U 3aKOHOMCPHOCTAX IMPOTCKAHUA peaKuHﬁ, paccMaTpmuBacMbIX C



TOYKH 3pEHHUS XMMHYECKON KMHETUKHU U TEpMOJMHAMUKU. V3yueHne nepuoanyecKkoro 3aKkoHa u
[lepuoanyeckoit  CUCTEMBl ~ XMMHYECKHX  DJEMEHTOB  0Oa3WpyeTcs Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUAX O CTPOCHUH aTOMa. XMMHUECKasi CBSI3b OOBSICHSACTCS C
TOYKH 3PEHHS DHEPreTHYECKUX M3MEHEHUH Mpu e€ 00pa3oBaHUM M pa3pyIICHUH, a TAKKEe C
TOYKM 3pEHUs MeXaHU3MOB €€ oOpazoBaHus. l3ydeHue THUIOB peakuil JOIOJIHAETCS
(dbopMUpOBaHHEM MPEICTABICHUN 00 IEKTPOXUMUYECKHUX MPOIEcCaX U 3JIEKTPOJIN3€E PaCIIaBOB
U pacTBOpPOB BELIECTB. B Kypce OPraHMYeCKOW XUMHHM IIPH PACCMOTPEHUN PEAaKIMOHHOMU
CIIOCOOHOCTH COEIMHEHUH ynensieTcss 0co00e BHUMaHUE BOIIPOcaM 00 JIEKTPOHHBIX dPPeKTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX pPeaKIHii.

Oco0oe 3HaueHHE UMEET TO, YTO Ha COJAEPKaHHE KYpCOB XMMHH YriayOIEHHOTO YpOBHS
U3Y4YEHHUs Uil KJIacCOB OMpenesnéHHOro mnpoduis (riaaBHbIM 00pa3oM Ha HMX CTPYKTYpY H
XapaKkTep MOTOJHEHH K OOIIe CUCTeMe MPEeIMETHBIX 3HAHUM) OKAa3bIBAIOT BIUSIHUE CMEKHBIC
npenMetsl. Tak, Hampumep, B COJEpXKaHUM NpeaMeTa Ui KJIacCOB XUMHKO-(PH3NYECKOrO
npoduis OoJblioe 3HaYeHHWEe OyIyT UMETh JIEMEHTHI y4eOHOTO MaTepuaja Mo oOmeld XUMUH.
[Ipyn u3yyeHum mnpenMera B JaHHOM Cllydae aklEHT OyJeT ciaeinaH Ha OOUIHOCTh METOJIOB
MO3HAaHHUs, OOIIHOCTh 3aKOHOB M TEOPUIl B XUMHUM U B (PU3HKE: aTOMHO-MOJICKYJISIpHAsT TEOPHSI
(MonekynsipHast Teopusi B (DU3WKE), 3aKOHBI COXPAHEHHUS MAacChl M DHEPIHH, 3aKOHBI
TEPMOIUHAMUKH, DJIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U IPYTOe.

B 10 xe BpemMs B coJep:KaHMU MpeaMeTa s KIACCOB XMMHUKO-OHMOJOIMYECKOTO
npocuns OonblUIMi  ynenpHBIH Bec OyleT HMMETh oOpraHudeckas xumus. B stom ciyuae
IPEJOCTAaBISIETC BO3MOXHOCTh Ul 0Oojiee OOCTOATENBHOTO PAacCMOTPEHHsSI XMMHUYECKOU
OpraHu3aluM KJIETKM KaK OMOJIOrMYECKOW CHUCTEMbI, B COCTAB KOTOPOH BXOJIAT, K NPHUMEpY,
TaKue CTPYKTYpHbI€ KOMIIOHEHTbI, KaK JIMIHJbl, OCJIKH, YIJI€BOJbl, HYKIEHHOBBIE KHUCIOTHI U
npyrue. IIpy 3TOM 3HaHUSA O COCTaBE M CBOMCTBAX IIPEICTAaBUTENIEH OCHOBHBIX KIIACCOB
OpPraHMYECKUX BEILIECTB CIY)XXaT OCHOBOM JUIsl M3Y4EHHs CYIIHOCTH IPOLECcCOB (POTOCHHTE3A,
JbIXaHUSI, TAILEBAPECHHUS.

B nnane QopMupoBaHHMs OCHOB Hay4HOT'O MHPOBO33PEHHS, OCBOEHHUS OOIEHAy4HBIX
METO/IOB [TI0O3HAHUS U OIbITA IPAKTUYECKOIO IPUMEHEHHS] HAYYHBIX 3HAHUN U3ydEHUE IIpeaIMeTa
«XuMHs» Ha YriyOJdEHHOM YpPOBHE OCHOBAaHO HA MEXKIPEAMETHBIX CBA3IX C Y4eOHBIMHU
IpeJMeTaMu, BXOIIIMMHU B COCTaB MpeIMETHBIX obnactel «EcTecTBeHHO-HayYHbIE TPEAMEThI»,
«Marematuka 1 uH(popMaTHKa» U «Pycckuil S3bIK U TUTEpATypay.

IIpu u3ydyenun yuebHOTO mpeamera «XUMHsS» Ha YriyOJIEHHOM YpOBHE TakXke, Kak Ha
YPOBHE OCHOBHOIO U cpeaHero oOmero oOpa3oBanus (Ha 0a30BOM YpoBHE), 3agaueit
MEPBOCTENIEHHONH 3HAYUMOCTH SBIsieTCS (OPMHPOBAHHME OCHOB HAyKHM XHMHUHU Kak o00jacTu

COBPECMCHHOT'O €CTCCTBO3HAHUA, HpaKTquCKOﬁ ACATCIBHOCTH 4YCJIOBCKA MW OJHOIro M3



KOMIIOHEHTOB MMPOBOW KyJbTYyphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeaMeTa IpeaIoaracT peajin3aluio TakKuxX HeeH, Kak:

(hopMHpOBaHKE MPEACTABICHUI: O MAaTEpUATBHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTAX U
MMO3HABAEMOCTH SIBJICHUH MPUPOJBI, O MECTEe XMMHUM B CHUCTEME ECTECTBEHHBIX HayK U €&
BeIyIIEeH poiM B 00ECIEUEHUM YCTOMYMBOIO Pa3BUTHSI YEJIOBEYECTBA: B PEIICHUM IMPoOIeM
9KOJIOTUYECKOU, YHEPreTUYECKON U MUIIEBOM 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JaHUU
HOBBIX MATEPHUAJIOB, HOBBIX HWCTOYHUKOB OJHEPrHHM, B OOCCIICUYCHUH PANHOHAILHOTO
MIPUPOIOTIONIE30BaHUS, B (GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJbTYphl YEIOBEKA, a TAKKE
9KOJIOTMYECKH 0O0CHOBAHHOTO OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHOM Cpesie;

OCBOCHHME CHCTEMbl 3HAHWM, JEXalMX B OCHOBE XHMHUYECKOW COCTaBIISIIOLIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa: (PYHJIAMEHTAIBHBIX MOHSITHM, 3aKOHOB U TEOPUM XHUMUH,
COBPEMEHHBIX MPEJCTABICHUN O CTPOCHHH BEIECTBA HA PAa3HBIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HaIMOJIEKYJIIPHOM, O TEPMOJMHAMUYECKUX U KHHETHICCKUX 3aKOHOMEPHOCTSX
MPOTEKAaHUSI XUMHYECKHUX DPEAKIUi, O XHMHYECKOM DPaBHOBECHH, PAaCTBOpPaxX M IUCIEPCHBIX
cucTeMax, 00 OOIMX HAYIHBIX TPUHITUTIAX XUMUYECKOTO MTPOU3BOJICTBA;

dbopmupoBaHre y OOYyYarOIIMXCS OCO3HAHHOTO TIOHMMaHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHYECKHUX 3HAHUH ISl OOBACHEHUS KJIIOYEBBIX MJIEH W MpOOJIeM COBPEMEHHOM
XUMHH, A7 OOBSCHEHUS W TPOTHO3ZUPOBAHUS SBJICHUN, UMEIOUIUX €CTECTBEHHO-HAYYHYIO
MPUPOAY; TPAMOTHOTO pelIeHus IpobieM, CBSI3aHHBIX ¢ XUMUEH, MPOrHO3UPOBAHUS, aHAIN3A U
OIICHKH C TO3MIIMI SKOJIOTUYECKON Oe30MacHOCTH MOCIEACTBHI OBITOBOM U MPOU3BOICTBEHHOM
NESATEIbHOCTH 4YEJIOBEKAa, CBA3AHHOM C XUMHUYECKMM IIPOM3BOJICTBOM, HCIOJIB30BAHUEM U
nepepaboTKOM BEIIECTB;

yriayOlieHne TMpeACTaBiICHUM O HaydyHBIX METOJax TO3HaHMs, HEOOXOIUMBIX Ui
MpHUOOpPETEHUsI YMEHUN OPUEHTHUPOBATHCS B MUPE BEIIECTB U 00BACHEHUSI XUMUYECKUX SBIICHUH,
MMEIOIINX MECTO B IPUPOJE, B MPAKTUUECKOH IE€ATEIbHOCTH U IOBCEHEBHOM KU3HHU.

B nmnane peanmzanuu nmepBOOYEPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIMX (PYHKIIHIA
L[EJIOCTHOM CHUCTEMBI CpellHero oOIiero oOpa3oBaHUsl MPU HM3YYEHUHU MpeaMeTa «XUMUs» Ha
yriayOI€HHOM ypOBHE 0COOYI0 aKTYalbHOCTh MPHOOPETAIOT TaKUE LIENU U 331a4H, KaK:

BOCITUTaHHE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUH MPHUPOJBI, YBAXKEHHS K MPOIECCY
TBOPUYECTBA B O0JIACTH TEOPETUUYECKUX U MPUKIAAHBIX UCCIETOBAHUN B XUMHUH, (POPMUPOBAHUE
MHPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMK K OOYYEHHMIO M TO3HAHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHUSI 00II[eUeTIOBEUECKUX IIEHHOCTEH;

pa3BHUTHE MMO3HABATEIHHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEMH

o6yqalom1/1xc;1, (I)OpMHpOBaHI/IC Y HHUX CO3HATCIBHOI'O0 OTHOLICHUSA K caM006pa303aH1/1}0 )51



HEMPEPHIBHOMY OOpPa30BAHHUIO KaK YCIOBHUIO YCIENTHOW MpodecCHOHATBLHON U 0OMIECTBEHHON
NESITETILHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO M MOTPEOHOCTH B 370POBOM
oOpase KHU3HH;
¢dbopMupoBaHHEe YMEHHUH W HAaBBIKOB pPa3yMHOIO IPHPOJIONIONIB30BAHMS, pa3BUTHE
9KOJIOTUYECKOU KYJIbTYPhl, NPHOOPETEHUE OIbITa OOIIECTBEHHO-TIONE3HOW HKOJIOTHYECKOM
NESITEIILHOCTH.
OOmiee ymucilo 4acoB, MPEAYCMOTPEHHBIX MJIs W3Y4YEHMs] XUMHUU Ha YriyOJIeHHOM
ypOBHE cpeniHero oomiero oopaszoBanusi, cocrapiseT 204 yacos: B 10 kimacce — 102 yaca (3 yaca

B Heneno), B 11 kiacce — 102 vaca (3 yaca B Henento).

Coaepixkanue o0yueHust

10 knace

Opranuyeckasi XuMus

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[IpenmMer © 3HaueHHWE OpPraHUYECKOW XHMHHM, TMpPEACTaBIEHME O MHOrooopasuu
OPraHNYEeCKUX COCTMHECHUH.

DNEeKTPOHHOE CTPOCHHME aroMa Yriepoja: OCHOBHOE U BO30YKIEHHOE COCTOSHUA.
BanenTtHble BO3MOKHOCTH atoMa yriepoja. XUMUYecKasl CBsI3b B OPraHMYECKUX COCIUHEHMSIX.
Tunbel THOpUIN3AMK aTOMHBIX OpOHUTaNIel yrieposa. MexaHu3mbl 00pa3oBaHMsI KOBAJICHTHON
CBsI3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIHN). THUIbI epeKpbIBaHUs aTOMHBIX OpOUTaneil, 6- u
n-cBsi3u. OnuHapHas, JBOWHAas M TpolHas cBs3b. CrocoObl pa3pbiBa CBS3EH B MOJIEKYyJIax
oprannueckux BemiecTB. [loHaTue o cBoO0HOM pasuKaie, Hykieoduie u 3aexTpodure.

Teopust cTpoeHHMs OpraHuyeckux coeauHeHuii A.M. bytiepoBa U COBpPEMEHHbIE
MIPEJICTaBJICHHS O CTPYKTYPE MOJIEKYN. 3HAaYeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COSAMHEHUN.
MounekynspHele U CTPYKTypHble (GopMynbl. CTpykTypHble (QOpPMYIbl pPa3IUYHBIX BHJIOB:
pa3BépHyTas, cokpamiéHHas, ckenetHas. M3omepus. Buasl wu30Mepuu: CTpYKTYypHas,
MPOCTPAHCTBEHHAA. JEKTPOHHBbIE J(PQPEKThI B MOJIEKYJIaX OPraHUYECKUX COEIUHEHUN
(MHIYKTUBHBIN U Me30MepHBIi 3 eKTsl).

IIpencraBnenne o  Ki1accupuKalMM  OpraHMyeckux  BemecTB. llonstne o
¢bynkumonanbHoit  rpynme.  I'omomorus. ['omonormueckue  psaapl.  Cucremarnyeckas
HOMeHKJarypa opranuuyeckux coenuHeHuid (IUPAC) u TpuBHanbHble Ha3BaHMSA OTAEIbHBIX
MpeACTaBUTENEH.

OcobGenHocTn W KiIaccu(uKanmus — OpraHM4eckux  peakiuil.  OKHCIUTEIBHO-

BOCCTAaHOBUTCJIbHBIC pCAKIINU B OpFaHHQCCKOﬁ XUMHH.



DKCnepUMEHTAIbHBIE METO/Ibl U3yUEHHUs BEIIECTB U UX MPEBPAICHHI: 03HAKOMJICHUE C
oOpa3iaMu OpraHuYecKUX BEIICCTB W MaTepUaaMUd Ha MX OCHOBE, OIBITHI 10 TPEBPAIICHUIO
OPraHWYECKUX BEIIECTB MpH HArpeBaHuu (TUIaBlieHWE, OOyIJIMBaHWE W TOPCHHE),
KOHCTPYMPOBAHHE MOJIEJICH MOJIEKYJI OPTaHMYECKUX BEIIECTB.

Yraesoaopoasl

Ankanel. ['oMoorudeckuii psiji allkaHoB, 00mIas (opMylia, HOMEHKIATYpa U U30MEPHSL.
DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI TKAHOB, SP -THOPHAM3AIHSA aTOMHBIX
opOuTaneit yrieposaa, 6-cBsizb. ODU3NYECKUE CBOMCTBA aJTKaHOB.

XUMHYECKHE CBOMCTBA AJIKAHOB: PEAKIIMU 3aMEIICHUsI, H30MEPU3AINH, IeTUAPUPOBAHUS,
NUKJIM3AIMY, TUPOJIM3a, KpEeKWHra, TropeHus. llpencraBieHne o MeXaHU3ME pEAKIUN
pPaIKaIbHOTO 3aMEIICHHUS.

Haxosxnenue B mpupoae. CriocoObl MOTyIeHHUS U TPUMEHEHNE ATKAHOB.

Huxnoankansl. OOmas popMyna, HOMEHKIaTypa u uzomepusi. OCOOEHHOCTH CTPOCHUS U
XUMUYECKUX CBOWMCTB MabIX (IMKJIOMPOTAH, IUKIOOyTaH) ¢ OOBIYHBIX (IIMKIJIOTICHTaH,
[UKJIOTEKCaH) MUKIOATKaHOB. CIiocoObI OJIyUeHHS M IPUMEHEHHUE ITUKIOATKAHOB.

Anxkensl. ['oMonornyeckuii psi akeHoB, oOmas GpopmMysa, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY] AJKEHOB, SP’-THOpHIM3alMs aTOMHEIX opOuTaneii
yriaepoja, 6- U m-cBsi3su. CTpyKTypHas U reoMeTpudeckas (Iuc-TpaHc-) nzomepus. Ousndeckue
CBOMCTBAa aJKEHOB. XHMHMYECKHE CBOWMCTBA: pEaKIUMU MPUCOCAUHEHUS, 3aMEUICHHUS B O-
MOJIOKEHWE NPU JABOMHOW CBA3M, NMOJMMepU3auuu W okucieHus. [IpaBwio MapkoBHHKOBA.
KauecTBeHHbIe peakiiy Ha JBOMHYIO CBs3b. CIOCOOBI MOIy4YEHUs U TPUMEHEHUE aJIKEHOB.

Ankaguensl.  Knaccudukamuss — ankagueHoB — (CONpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymyaupogantvle). OCOOEHHOCTH  3JEKTPOHHOTO  CTPOEHHS W XUMHUYECKHMX CBOWCTB
CONPsDKEHHBIX TUEHOB, 1,2- u 1,4-mpucoeaunenue. Ilommmepusamus CONpsHKEHHBIX THUEHOB.
CriocoObl mosTyueHus: U IPUMEHEHHUE aJIKaIMEHOB.

Ankunbl. ['oMonornyeckuil psa ankuHOB, 001as popMyna, HOMEHKIATYpa U U30MEPHUSL.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYN alKMHOB, SP-THOpUAM3AIMS aTOMHBIX
opOutaneit yriepona. PuznyecKkue CBONCTBA AJIKHMHOB. XHMHYECKHE CBOMNCTBA: PEaKIUU
MPUCOEAVHEHUS, TUMEPU3AMU U TPUMEPHU3ALUH, OKUCIeHUs. KUCIoTHbIE CBOMCTBA aJIKHUHOB,
MMEIOIUX KOHIIEBYIO TPOUMHYIO CBsi3b. KauecTBeHHBbIE peakiMy Ha TPOHHYIO CBs3b. CrocoObl
MOJTY4YEHHUS! U IPUMEHEHUE aTKUHOB.

ApomMartudeckue yrieBojgopoabl (apeHsl). ['omonornyeckuit psa  apeHOB, oOImas
(dbopmMyna, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIIBI
Oenzona. OuU3NYECKUE CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBa OEH30JIa U €ro TrOMOJIOTOB:

pCaknuu 3aMCIICHUA B OCH30JIbHOM KOJIbIIC ©W YIVICBOAOPOJHOM padvKaAJIC, PpPCaKIUH



NPUCOCIMHEHNS, OKHCIeHHWEe roMoJioroB Oen3ona. IlpeacraBienune 00 OpHEHTHPYIOLIIEM
JIEWCTBUU 3aMecTuTeNleli B OCH30JbHOM KOJbIIE HA TPUMEpPE aJKWIBHBIX paJUKajoB,
KapOOKCHIIbHOW, TUIAPOKCHIIBHOW, aMMHO- W HUTPOTPYIIIBI, aTOMOB TajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTHpoia. [lomumepusamnms crupona. CriocoObl MOTy4YeHUSI U TPUMEHEHHE
apOMaTUYECKHUX YIJIEBOJIOPOJIOB.

[Ipupomusrii ra3. [lomyrueie HedTsHbIe Ta3pl. HedTh 1 e€ mpoucxoxnenue. KameHHbIi
yroiib U TMPOAYKTHl ero mnepepaborku. CrocoObl mepepaboTku HEe(TH: TeperoHka, KPEeKHHT
(TepMuyeckuil, KaTalIuTU4YecKuil), pudopMuHr, nuponus. [Ipoaykrel nepepaboTku HedTH, UX
MIPUMEHEHHE B TIPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas cBsA3b MEXIY Pa3IMYHBIMU KJIAaCCAMH YTJIEBOJAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peaknuu 3amelnieHus
rajoreHa Ha THIPOKCOTPYIITY, HHUTPOTPYIITY, IHAHOTPYNIy, aMmuHOrpymmy. JlelicTBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO  pacTBopa ménouyn. BzaummopelicTBue
JMTAIIOTEHAIKAHOB ¢ MarHueM W OWHKOM. [IOHSTHE O MEeTaJuIOOpPraHMYECKUX COCAMHEHHSX.
Hcnonp30BaHnEe TalOTEHIIPOM3BOIHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE M TPH CHHTE3e
OpraHMYECKUX BEIECTB.

DKCIIepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIeCTB M HUX MPEBpAIlCHUN: H3ydeHHE
(M3UYECKUX  CBOWCTB  YIJEBOJOPOJAOB  (PacTBOPUMOCTH),  KAUECTBEHHBIX  pPEaKIHil
YTJIEBOJIOPOJIOB PA3IMUHBIX KJIaccoB (oOeciBevyrBaHUE OPOMHON WM MOJHOW BOJIBI, pacTBOpPA
NepMaHraHaTa Kajusi, B3aUMOJICHCTBHE aleTW/ieHa ¢ aMMHAauyHbIM pPAacTBOPOM OKCHIa
cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE yriepoja W BOJIOpOJa B OPraHUYECKUX BEIIECTBAX,
MOJIyueHUE ASTHJIEHA W H3y4YeHHE €ro CBONCTB, O3HaKomiieHHe ¢ KoJulekuusimu «Hedtb» u
«Yromp», ¢ oOpa3uamu IUIaCTMAacC, KaydyKOB H PE3UHBI, MOJCIUPOBAHHE MOJIEKYI
YTIE€BOJAOPOIOB U TaJIOTEHIIPOU3BOHBIX YTIIEBOAOPOIOB.

Kucaopoacoaep:xanme oprannyeckue coemHeHUs

[IpenenbHble onHOaTOMHBIE CHUPTHL. CTpoeHHE MOJEKYNl (Ha MpUMEpe METaHoJa |
sTanona). ['oMmonornueckuit psia, odmas hopmyna, H30Mepus, HOMEHKIATYpa U KIaCCH(PUKAIUSI.
Ou3nyecKkue CBOICTBA MpENeNbHBIX OJHOATOMHBIX CIHUPTOB. BOJOpOIHBIE CBS3U MEXIY
MOJIEKyJaMH CHHMPTOB. XHMHUYECKME CBOWCTBA: peakIMM 3aMeIleHHs, JeruapaTaluy,
OKHCIICHHs], B3aUMO/ICHICTBHE C OPraHNYECKUMHU U HEOpraHMYeckKMMHU kuciaotamu. KauecTBenHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJa M METAaHOJIAa HAa OPraHU3M YelloBeKa.
CrniocoObl nostyyeHHs 1 IPUMEHEHNE OJHOATOMHBIX CITUPTOB.

IIpocTsie 3gupsl, HOMeHKIaTypa U nzoMmepus. OcoOeHHOCTH (PU3UUYECKUX U XMMHYECKHX

CBOMCTB.



MHoOroaroMHble COUPTHI — 3TUJICHIVIMKOJIb U TIHLEpUH. DPU3NUECKHE U XUMUYECKUE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMH M HEOPraHUYECKUMH
KHCJIOTaMH, KaUeCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE CHUPTHL. [IpencraBienue o MexaHu3Me
peakuuii HykieopribHOro 3aMmenienus. JleiictBue Ha opranusm 4enoBeka. CriocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enout. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYIIBI M OEH30JILHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKMX CBOWMCTB (eHosa. KauecTBeHHbIE
peakuun Ha ¢enon. Tokcuunocth ¢deHona. CrocoObl TOJMydyeHUS W NpUMEHeHHue (deHoa.
®denondpopmanbaeruiHas cMoJa.

KapOonunbpHble coeAMHEHUST — albJETUIbl W KETOHBI. JIEKTPOHHOE CTPOEHHUE
KapOOHWJIBHOW Tpynmbl. ['OMOJIOTHYECKHE PSNbl albIETHAOB M KETOHOB, 00mas Qopmyina,
n3oMepusd U HOMeHKiIarypa. Du3znyueckrne CBOWCTBA AJIbJECTU/IOB W KETOHOB. XWUMHYECKHE
CBOWMCTBA QIBJCTUJOB W KETOHOB: peakiuu mnpucoequHeHus. OKUCICHUE allbJACTH/IOB,
KaueCTBEHHBIC peakiuu Ha anbiaeruabl. CrocoObl MOMydeHUs W MPUMEHEHHE allbJIeTHI0B U
KETOHOB.

OAHOOCHOBHBIE TpeeNbHbIe KapOOHOBbIE KUCIOTh. OCOOEHHOCTH CTPOCHUSI MOJEKYI
KapOOHOBBIX KHCIOT. M3omepus u HOMeHKIaTypa. Pu3nmdeckne CBOWCTBA OJHOOCHOBHBIX
MpeenbHbBIX KapOOHOBBIX KHCIOT. BoJopoaHbie CBS3M MEXIY MOJIEKYJIaMHU KapOOHOBBIX
KHCTIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOICTBa, peakius 3TepuduKaluu, peakiuu C
y4acTueM YTieBOAOPOIHOTO paaukaia. OcoOeHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHATHE
0 MPOU3BOJHBIX KAPOOHOBBIX KHCIOT — CIOXKHBIX 3upax. MHOroodpaszue kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOWCTB HEMpPEAEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHCIOT, TUKAPOOHOBBIX
KHCIIOT, TUAPOKCUKApOOHOBBIX KuciaoT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, MNAJbMUTUHOBAS, OJICUHOBAs, JUHO/NEBAs, JUHONEHO08as KUCIOThl. (CrocoObl
MOJIy4eHUS U IPUMEHEHUEe KapOOHOBBIX KHCIIOT.

Crnosxnbie 3¢upsl. ['omonorudeckuii pan, obmas dhopmyna, H30MepUst 1 HOMEHKIATYypa.
®u3nuecKre 1 XMMHUYECKHE CBOMCTBA: THAPOJIU3 B KUCIIOM U 1IEJIOYHOM cpelie.

Kupsl. Ctpoenue, puznueckue U XMMHUYECKHE CBOWCTBA KUPOB: TUAPOIIN3 B KUCION U
enoyHoi cpenae. OCOOGEHHOCTH CBOMCTB KUPOB, COJIEPKAIIUX OCTATKH HETIPEACTbHBIX KHUPHBIX
KHUCIOT. JKupbl B IpUpOJE.

MBpbL14 KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmiass xapakTepucTHka yrieBojoB. Krnaccudukamus yriaeBoJoB (MOHO-, AM- H
noymcaxapuabl). MoHocaxapupl: TJIIOK03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KCHpub03a.
dusnyeckue CBOMCTBA W HaxoxaeHue B npupoge. DorocuHTe3. XMMHYECKHE CBOMCTBA

TJIFOKO3bI:  pCakuu C Yy4aCTUCM  CIIUPTOBBIX U aJIbACTUIHOM rpym, CIHHUPTOBOC U



MOJIOUHOKHCIIOE OposkeHue. [IpuMeHeHHe TIIOKO3bl, €€ 3HAaYeHHe B >KU3HEACATEIbHOCTU
opranusma. Jlucaxapuzapl: caxapo3a, MajbTO3a M JakTo3a. BoccraHaBiauBarouiue u
HEBOCCTaHaBJIMBAWOIIKME aucaxapuipl. ['maposims nucaxapunoB. Haxoxzaenue B mpuponae u
npumeHenue. [lonmcaxapuapl: Kpaxmall, INIMKOTeH M uesnoio3a. CTpoeHue MakpOMOJIEKYI
KpaxMaja, TJUMKOreHa M Le/uitoso3bl. du3nueckue CBOWCTBA Kpaxmaja U  LEJUIIOJIO03BL
XUMUYECKUE CBOWMCTBA Kpaxmaia: TMAPOJIW3, KaUeCTBEHHAs PEaklUHs C HOJOM. XHUMHYECKHE
CBOWMCTBA LEJUTIOJIO3BI: THAPOJIH3, TTOTydeHHE 3(QUpOB 1euto036bl. [loHsaTHEe 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCHEepUMEHTATBHBIE METObl M3YUYCHHS BEIIECTB M MX MPEBPAIICHUN: PACTBOPUMOCTD
pa3IMyYHBIX CHUPTOB B BOJE, B3aMMOJEHCTBHE 3TaHOIA C HATPUEM, OKHUCJIEHHE STHIIOBOTO
COUpTa B ajJbJETU] Ha pacKaJI€HHOW METHOW NPOBOJIOKE, OKUCIEHHE ATUJIOBOIO CIHpTa
JUXPOMATOM Kayus (BO3MOXKHO MCIOJB30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHBIE PEAKIIMM Ha
anpJeruisl (¢ ruapokcuiom auaMmmuncepeopa(l) u ruapoxcuaom meau(ll)), peakus rounepruHa
¢ runpokcusiom meau(ll), xumMmuueckue cBoCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pactBopa TIIIOKO3bI ¢ Tuapokcuaom meau(ll), B3ammoseiicTBue Kpaxmana C HMOJOM, PEIICHHE
AKCIEPUMEHTAJIBHBIX 33/a4 1o TeMaM «Crnupthl U (enonby, «KapOoHoBbie KHUCIOTHI. ClI0XKHBIE
3(UpBI».

A3oTcoaep:kaliue OpraHu4ecKkue coeJHHeHus

AMUHBI — OpraHM4yecKkue Npou3BOAHbIE amMMuaka. Kiaccupukauus amMHHOB:
anudaruyeckue U apomMaTHUECKue; NEpPBUYHbIC, BTOPUYHbIE U TpeTU4HbIe. CTpOEHHE MOJIEKYIL,
obmas ¢opMyna, u3oMepus, HOMEHKIAaTypa U (u3nueckue CBOMCTBAa. XUMHUYECKOE CBOWCTBA
anudaTuyecKux aMHUHOB: OCHOBHBIE CBOMCTBA, AJKUJIMPOBAHUE, B3aMMOJICHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOMN KUCA0TOM. CONM aNKUJIaMMOHUS.

AHUIMH — TPEICTaBUTENIb AMHMHOB apomaTHdeckoro psaa. CTpoeHHE aHUJIMHA.
BszaumHoe BiHsiHHE TPYII aTOMOB B MoJieKyle aHuiInHAa. OCOOEHHOCTH XMMHYECKHX CBOWCTB
anwivHa. KauecTBeHHble peakuun Ha aHWIMH. CHocoObl TMONYy4eHHS W [PUMEHEHHE
anudarnyeckux aMuHoOB. [lonmydyeHre aHuIMHA U3 HUTPOOEH30Ia.

AmMuHokucnotel. Homenknatypa u  u3zomepusi. OTaenbHble NPEACTABUTENM  O-
AMUHOKHCIIOT: TJIMIUH, alaHuH. PU3ndecKkue CBOMCTBA aMUHOKHUCIOT. XUMHUYECKHE CBOICTBA
AMUHOKHCIIOT Kak aM(pOTEepHBIX OPTraHWYeCKUX COCAMHEHUU, peakIus MOJMKOHACHCAIINH,
oOpa3oBaHHe NMENTHAHOHN CBsA3H. buonorndyeckoe 3HaueHne aMHHOKHUCIOT. CHHTE3 U THUAPOJIN3
MENTHJIOB.

benku kax npupoansie nonumepsl. llepBuuHasi, BTOpUYHas M TPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THUAPOJIU3, NEHATYpallks, KaueCTBEHHBIC PEaKIUu Ha

O€JIKH.



OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMsI BEUIECTB M HX IPEBPAIICHUN: pacTBOPEHUE
0elKOB B BOJIE, JACHATypalys OCJIKOB MpPU HAarpeBaHWU, I[BETHbIC PEaKIUH Ha OCNIKU, pelIeHHe
SKCHEPUMEHTAJIbHBIX 337ad IO TeMaM «A30TCOAEp)Kalllue€ OPraHUYECKHUE COCAUHEHUS U
«Pacnio3HaBaHue OPraHM4EeCKUX COCIUHEHUIN.

BrbicokomoiieKkyJisipHbIe COeIMHEeHH S

OcCHOBHbBIE MOHATUS XMMHUHU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMED, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3aLMH, CPEeaHss MoJseKyilspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUsl U MOJUKOHICHCALINS.

[TonumepHslie MaTepUabl. [Tnactmaccel (MONMUATHUIIEH, HOJIUTIIPOITUIIEH,
MOJIMBUHUIIXJIOPUI, HOJIUCTUPOJL, MNOJUMETUIMETAKPUIIAT, MOJIMKApOOHATHI,
NoJIMATHIIeHTepedTanar). Y Tuin3anus u nepepaboTka MIacTuKa.

DOnacToMephl: HATypalbHbIM KaydyK, CHHTETHUecKHe Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBI, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HatypanbHble (XJIOMOK, HIEPCTh, MIENK), HICKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[lonmumepsl  crnenuanbHOrO  Ha3HadyeHus (Te(aoH, KeBIap, AJIEKTPOIPOBOAILNE
MOJIMMEPBI, OMOpasiaracMbI€ MOJIMMEPHI).

OKcIepUMEHTAIIbHbIE METO/Ibl N3Y4EHHs BEIECTB U UX MPEBPAILEHHUN: 03HAKOMJIEHHE C
oOpa3llaMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAacc, KaydyKoB, peLIeHUe
SKCIIEpUMEHTANbHBIX 33/a4 110 TeMe «Pacro3HaBaHue MJacTMAcC U BOJIOKOH.

PacuérHble 3a1aun.

Haxoxxnenue MonexkynspHOH (OpMysbl OPraHMYECKOTO COEIMHEHHMS IO MacCOBBIM
JOJSIM  BJIEMEHTOB, BXOJSALIMX B €r0 COCTaB, HAXOXICHHE MOJIEKYJSIPHOH (opMyIibl
OpPraHU4ecKOro coeiMHeHus 1o Macce (00bEMY) IPOAYKTOB CrOpaHus, M0 KOJMYECTBY BEILIECTBA
(Macce, 00bEMY) MPOIYKTOB PEAKIMU W/MIM MCXOJHBIX BEIECTB, YCTAHOBJICHUE CTPYKTYpPHOU
(GopMynbl OPraHUYECKOro BeIEeCTBA HAa OCHOBE €ro XUMHUYECKHMX CBOMCTB WM CIOCOOOB
MIOJTy4EHUs, OIIpeIeSIeHUE O BbIX0/1a MPOIYKTa PEAKLIUU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBA3EH NMpU U3y4EeHUHM OpraHndeckoid xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAy4YHBIX MOHATHH, Tak H
MIOHATHM, IPUHATHIX B OTAEIBHBIX PEAMETAX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO11re ecTeCTBEHHO-HAyYHbIE MOHSTHS: SIBJICHUE, HAy4HbIM (akT, rumoTesa, Teopus,
3aKOH, aHaJM3, CUHTE3, Kiaccu(ukanusi, HaOMOAEHUE, H3MEpPEHHE, SKCIIEPUMEHT, MOJIEIb,

MOJCIUPOBAHUC.



®dusuka: marepus, aToM, NIEKTPOH, INPOTOH, HEUTPOH, MOJEKYJA, SHEPreTUYECKUU
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHHE BEIIECTBA, (PM3MUECKUE BEIUYMHBI,
€AVHULbI U3MEPEHUS, CKOPOCTb, JHEPI'Us, Macca.

buronorus: xierka, opraHusM, 3KocucTema, onocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIA M TEeTEepOTPO(HBIA THI THUTaHUS, OpokeHHe, (OTOCHHTE3, IbIXaHUE, OEJKH,
YIIIEBOIBI, JKUPBI, HYKJICMHOBBIE KHCIOTHI, (PEPMEHTHI.

I'eorpacgust: mone3Hble HCKONAEMBbI€, TOIIIIMBO.

TexHonmorus: MNUIIEBBIE NPOAYKTHI, OCHOBBI PAallMOHAJIBHOTO IMUTAaHUSA, MOIOIIKE

cpeacTtBa, MaTCpHralibl U3 HCKYCCTBCHHBIX U CHHTECTHYCCKHUX BOJIOKOH.

11 knace

OO0uiasi 1 Heopranuveckasi XuMusi

Teopernyeckue 0CHOBbI XUMHU

Atom. CoctaB aTOMHBIX saep. Xumuyeckuil smeMmeHT. W3otomel.  CTpoeHue
ANIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAHTOBBIE YHCJIA. DHEPreTUYECKHE YPOBHU U TOTYyPOBHHU.
Atomubie opOutamn. Kiaccubukaiuss XHMHUECKHX dJIeMEHTOB (S-, p-, d-, f-amemenTsi).
Pacnipenenennie 3MeKTPOHOB MO aTOMHBIM OPOUTAISIM. DJIEKTPOHHBIC KOH(PUTYpaIlid aTOMOB
AJIEMEHTOB TIEPBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHHH,
ANIEKTPOHHBIC KOHPUTYPALIUA HOHOB. DJIEKTPOOTPUIIATETHLHOCTD.

[lepuonnueckuii 3axkoH u Ilepuonuueckass cucrema XuUMHUECKUX dieMeHToB JI.U.
MenneneeBa. CBs3p NEPHOIWYECKOTO 3akoHAa U IlepuoaMYecKoid CHCTEMBl XHUMHYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOpHeH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUs CBOMNCTB
XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTBIX M CIIOKHBIX BEIISCTB MO Tpynnam u
nepuoJiaM. 3HaueHue nepuoandeckoro 3akona .M. Menpeneena.

XumMundeckas CBSI3b. BUAbI XMMHYECKOH CBSI3H: KOBaJEHTHAs, MOHHAs, MeETalJIMUecKas.
MexaHu3Mbl 00pa30BaHusl KOBAJICHTHOW CBSI3W: OOMEHHBIM M JIOHOPHO-AKICITOPHBIN. DHEPTrHs
U juyinHA cBs3U. [lomsapHOCTH, HANIPaBIEHHOCTh M HACKHIIIAEMOCTh KOBAJICHTHOW CBs3U. KpaTHble
cBs3u. BonopoHas cBs3b. MexXMOIEKyIspHbIE B3aUMOICHCTBUS.

BaneHTHOCTP M BaJ€HTHBbIE BO3MOXKHOCTH AaTOMOB. CBS3b AJIEKTPOHHOM CTPYKTYpPHI
MOJIEKYJI C MX T€OMETPHYECKMM CTPOCHHEM (Ha TpUMepe COEAMHEHUN SJIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenne o0 KOMIUIEKCHBIX coeluHEHHsX. (CocTaB KOMIUIEKCHOTO HMOHA:
KOMILJIEKCOOOpa3oBaresb, JHraHAbl. 3HAUYeHHWE KOMIUIEKCHBIX coefauHeHuil. [loHartue o

KOOp,Z[I/IHaI_[I/IOHHOI\/'I XUMMHU.



BemectBa MOJIEKYISPHOTO M HEMOJIEKYJSIPHOTO CTPOECHUA. THUIBI KPUCTALIMYECKUX
peETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonstue o pgucnepcHeix cucteMax. Mcrunable pactBopbl. IlpencraBienue o
KOJUIOUAHBIX pacTBopaX. CrocoObl BBIPa)KEHUS KOHLIEHTpAllMM PacTBOPOB: MaccoBas 0
BEILIECTBA B PACTBOPE, MOJIIpHAs KOHIEHTpauus. HachleHHble U HEHACHIIEHHBIE PAaCTBOPBHI,
pactBopuMOCTh. KpucTtamoruaparsl.

Knaccugukanus u HOMEHKIAaTypa HEOPraHMYECKHX BEHIECTB. TpHUBHANBbHBIC Ha3BAHUS
OT/EIIbHBIX NPEJICTaBUTEIEH HEOPraHUYECKUX BEILIECTB.

Knaccudpukanuss XUMHUYECKHUX pEaKIUil B HEOPraHMYECKONM M OPraHUYeCKOM XHMHH.
3aKOH COXpAaHEHHs MacChl BEIIECTB; 3aKOH COXpPaHEHHs W MPEBpAallleHUsT DSHEPTUU MpU
XMUMHMUYECKUX peakuusax. TernoBble 3((eKTsl XUMHUYECKUX peakiuil. TepMoxumuueckue
YPaBHEHUS.

CKOpOCTh XMMHUYECKOM peakliiu, €€ 3aBUCUMOCTb OT Pa3IMUHbIX (pakTOpoB. [ oMOreHHbIe
U reTeporeHHsle peakunu. Katanns u kataau3aTtopsl.

O6patumbie W HeoOpaTUMBIE peaknuh. XHUMHYecKoe paBHOoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. (DAKTOPHI, BIMSIOIIME HA IOJOKEHUE XWUMHYECKOTO PABHOBECHSI:
TEMIIEpaTypa, JaBJICHHE M KOHLEHTPALUU BEIIECTB, y4acTBYyrOUIUX B peakuuu. [IpmHnun Jle
[Tarense.

OnekTponuTtnueckas auccoumanus. CunpHble u  cnadble  dneKTposuThl.  CrerneHb
muccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpaslbHAsl, 1ieno4yHas. BogopoaHslit
nokazatensb (PH) pactBopa. I'muposnus coneil. Peakuiun nonHoro ooMeHa.

OKHCIIUTENBPHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb okuciaeHus. OKHCIUTENb U
BOCCTaHOBUTENb. lIponiecchl OKHUCIEHHMST M BOCCTAHOBJICHUs. BakHeWIne OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIeKTPOHHOTO OanaHca. DJIeKTPOIU3 paCTBOPOB U PACIUIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METOJbl M3YYEHHS BELIECTB M HUX IMPEBpPALICHUM: pPa3JI0KEHUE
MEPOKCUJAa BOJAOPOJAa B IMPHUCYTCTBUM KaTaIM3aTOpPa, MOJEIU KPUCTAUIMYECKUX PELIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleNeHue Cpeabl pPacTBOPOB C MOMOIIBIO
WHJMKATOPOB, U3yYEHUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEakiuu U
IIOJIOKEHHUE XUMUYECKOTO PAaBHOBECHS.

Heoprannyeckas xumus

[Tomoxenne HemeramoB B Ilepuommyeckoil cucreme XuUMuU4eckux syemeHtos JI..
MenpgeneeBa M OCOOEGHHOCTH CTpPOCHHS HUX aToMoB. (PDuinyeckue CBOMCTBa HEMETAJIOB.
ANOTpOnUs HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepbl, ocdopa u yriaepona).

Bonopoa. Ilonyuenue, gpusnueckue U XUMHUYECKHE CBOMCTBA: PEAaKLUU C METaJUIaMH U

HEMCTAallIaMH, BOCCTAHOBUTCJIbHBIC CBOICTBA. FI/I,Z[pI/I,Z[LI. TomauBHBIE PIEMEHTHI.



lanmorensl. Haxoxxienue B mpupojie, CrocoObl MOMydeHHs], (PU3HUECKUE U XUMUUYECKUE
cBoiicTBa. ['anoreHoBomopoabl. BaxkHeilme KHCIOPOACOAEPKAIIME COCIAMHEHUS TaJOT€HOB.
JIabopaTopHbIE ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHHUs rajioreHoB. [I[puMeHeHne rajoreHoB 1
HX COCMHECHUM.

Kucnopon, o3on. JlabopatopHble W MPOMBINUICHHBIE CIIOCOOBI TOyYEHHsS] KUCIOPOJa.
dusnyeckue M XMMHUYECKHE CBOWCTBA W TMPUMEHEHHUE KHUCIopoAa u o30HA. OKCHABI U
MIEPOKCHU/IBI.

Cepa. Haxoxxnaenwe B mpHupoje, CHOCOOBI TMOJydeHHs, (DU3NYECKHE U XUMHUYECKHE
cBorictBa. CepoBojopon, cynbduasl. Oxcun cepoi(1V), okcun cepoui(VI). Cepuucras u cepHas
KHCJIOTBI U uX coiu. OCOOEHHOCTH CBOWMCTB CepHOM KHCIOTHL I[IpumeHeHue cepsl U €€
COEIMHEHU.

Azor. HaxoxzaeHue B mpupojie, CHOCOObI MOJyuyeHus, (pu3nueckue M XUMHUYECKUE
cBoiicTBa. AMMuak, HUTpuAbl. OKcHAbl a30Ta. A30THUCTasg W a30THAsA KHUCIOTHI U HMX COJIH.
Oco0OeHHOCTH CBOWCTB a30THOW KHUCIOTHI. [IpuMeHeHHe a30Ta W €ro COeIWHEHMH. A30THBIE
ynoOpeHus.

®dochop. HaxoxaeHue B mpupoje, crnocoObl MOTydeHUs, (HU3UICCKUE M XUMHUYECKHE
cBorictBa. Dochuasr u dochun. Oxcuasr dochopa, dochopHas kuciora u e€ CoJu.
[Ipumenenne Gocdopa u ero coennuennit. ochopHbie yT0OpeHuUs.

VYrinepon, HaxoXJAeHHE B TpUpoae. AJuloTpomnHble Moaudukamuu. Duznueckue u
XAMHUUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriaepoaoM. Oxcupa yriaepoma(ll),
okcun yriepoaa(lV), yroibHas KucioTa M €€ COJIM. AKTHUBHUPOBAHHBIA YIroJib, aJCOpOITHSI.
Oymnepensl, rpadeH, yraepoiHsle HaHOTPYOku. IlpuMeHeHHMe MPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTIEPOJIOM, U €r0 COCAUHEHUH.

Kpemuuii. Haxoxaenue B mnpupoje, cnocoObl MONMydyeHus, (GU3nueckue U XUMUYECKUE
cBoiictBa. Oxcun kpemuus(1V), kxpemHHueBast KUCIIOTa, CHIMKATHl. [IpuMeHeHne KpeMHHs U ero
coenuHeHuil. CTEKII0, €ro MoJydeHue, BUIbI CTEKIIA.

[Tonoxenne MerammoB B Ilepuoanueckoit cucreMe XUMHUYECKUX  IJIEMEHTOB.
Oco0OeHHOCTH CTpOEHHUS DSJIEKTPOHHBIX O000JI0YeK aToMOB MeTauioB. OOmme Qundeckue
cBO¥cTBa MeTa/uioB. [I[puMeHenne MeTamioB B ObITY U TexHuKe. CIIJIaBbl METaJIOB.

DNEeKTPOXUMHYECKUN P HampsokeHH MeramuioB. OOmue crnocoObl  MOTydeHus
METAJUIOB: TUJIPOMETAILTYPIHs, TUPOMETAILTYPrUsl, dJeKTpomeTatyprus. [lonsatue o koppo3uu
MeTaioB. CocoObl 3aUTH OT KOPPO3HH.

Oo6mas xapakrepuctuka MetamuioB |A-rpynmnel [lepuoanyeckoil cuCTeMbl XMMHYECKHX
aneMeHTOB. HaTtpuii u xanuii: monydeHue, Gpusndeckrue U XUMHUYECKHUE CBOWCTBA, MPUMEHEHUE

MPOCTBIX BECIICCTB U UX COCIUHEHHUHN.



O6mas xapakrepuctuka MetayuioB ||A-rpymmer Ilepuonudeckoil cucTeMbpl XUMHYECKHX
SJIEMEHTOB. MarHuii M KauplMid: MoiydyeHue, (QU3MYecKHe ¢ XHUMHYECKHE CBOMWCTBA,
MPUMEHEHHE MPOCTHIX BEIIECTB M UX coenHeHN. JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTPaHEHHUS.

AntoMuHMiL: nosyyeHue, GU3NUECKUe U XMMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro COCOMHEHUH. AMQOTEpHBIE CBONCTBA OKCHAA W THUAPOKCHIA ATIOMUHHS,
TUIPOKCOKOMILIEKCHI AJTFOMUHUS.

OOmas xapakrepuctuka MeTaioB nodounsix noarpynn (b-rpynm) Ilepuonmueckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.

duznyeckrue U1 XMMHUYECKHE CBOMCTBA XpoMa U ero coequHeHuil. OKCUAbl U THAPOKCHIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u OUXpoMaThl, UX OKUCIUTEIbHBIE CBOMCTBA.
[Tonyuenue u npuMeHeHUe XpoMa.

du3nueckue M XUMUYECKHE CBOMCTBA MapraHiia M €ro coeauHeHui. Baxneimmne
coenunenus mapranua(ll), mapranua(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar xanus,
€ro OKHCIIUTEIbHBIE CBOWCTBA.

DU3NYECKNE U XUMHYECKHUE CBOVMCTBA Xkeje3a U ero coequHeHnil. OKCUIbl, THAPOKCHIBI
u cosmm xene3a(ll) u xenesa(lll). [lonydenne u mpuMeHeHHE Kee3a U ero CIIJIaBOB.

®du3nyeckue M XMMHYECKHE CBOMCTBa Meau U €€ coeauHeHuil. [lonydenue wu
IIPUMEHEHHUE MEIU U €€ COCIUHECHU.

[uuk: monydeHue, (U3MUECKHE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE CBOMCTBA
OKCHJA M THUAPOKCHJA LHMHKA, THIPOKCOKOMIUIEKCHI LHMHKA. [IpuMeHeHue nuHKa M €ro
COEIUHEHUN.

OKCIIEpUMEHTAJIBHBIE METOJbl HW3YYEHHUS BEIIECTB M HUX IPEBPALICHUN: H3y4CHHE
0o0pa3lloB HEMETAUIOB, ropeHue cepsl, (ocdopa, *keneza, MarHuss B KHUCIOPOJE, HU3yueHHE
KOJUIEKIMM «MeTajulbl M CIUIaBbl», B3aUMOJCHCTBHE IIEIOYHBIX M IIEJI0YHO3EMEIbHBIX
METaJUIOB C BOJAOHM (BO3MOXHO MCIIOJB30BaHME BHJIEOMATEPUAIOB), B3aUMOJICHICTBUE IIMHKA U
JKeJle3a C paCTBOPAMHU KHCJIOT U IE10YeH, KaUeCTBEHHBIE PEAKLIIMA Ha HEOPraHMYECKUE aHUOHBI,
KaTHOH BOJOPOJA U KAaTUOHBI METAJIOB, B3aUMOJEHCTBUE IMAPOKCUIOB aJIOMUHUSA U LIMHKA C
pacTBOpaMu KHCJIOT U LIEJIOYEH, PEIEHUE 3KCIIEPUMEHTANIBHBIX 3a1a4 110 TemaM «['aloreHsn»,
«Cepa u e€ coeiuHeHUs», «A30T U Gochop U UX COETUHEHUD», «MeTauIbl IIaBHBIX MOATPYIID»,
«Mertasibl TOOOYHBIX MOATPYIIID.

XuMHUS U KU3Hb

Ponp xumMuu B obecrieueHu yCTOWYMBOTO pa3BUTHS yesoBeuecTBa. [IoHATHE O HAyYHBIX
METO/Jax IIO3HAaHWS M METOJOJIOTMM HAy4dyHOro uccienoBaHus. HayuHble DpUHIMIBI
OpraHu3alui XMMHYECKOTO MPON3BOACTBA. [IpOoMBIIUIEHHBIE CIOCOOB! MOTYUYEHHUS! BaXKHEUIINX

BCIICCTB (Ha IIpuMepe Npon3BOJACTBA aMMHAKa, CCpHOfI KHUCJIOTHI, MeTaHOJ'Ia). HpOMLIIJ_IJ'ICHHBIC



CHOCOOBI TIOJMYYCHHUS] METAJUIOB M CIUTABOB. XUMHUYECKOE 3arps3HEHUE OKPYKAIOMIEH cpeibl u
ero nocneacTBus. Posib Xumun B 00€CTIeYeHIH SHEPTeTHIECKON O€30IMaCHOCTH.

XuMus U 3I0poBbe dYenoBeka. JlekapcTBeHHbIE cpeacTBa. [IpaBuiia HCIOJIB30BaHUS
JICKApPCTBCHHBIX MPCIIapaToB. Ponps xumun B Pa3sBUTUHU MCAWLIUHBI.

XuMus UK. OCHOBHBIC KOMIIOHCHTHI, ITUIIICBBIC Z[O6aBKI/I. Pose xuMun B 00ecrieueHUn
MUIIEBON OE30TTaCHOCTH.

Kocmernueckne n mapdromepHbie cpeactBa. beitoBas xumus. [IpaBmia 6e3omacHOro
HCII0JIb30BaHMA MMpErapaToB OBITOBOM XUMHUH B HOBCCHHGBHOﬁ KHU3HU.

XuUMHS B CTPOUTEITHCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MaTEpHaIIbI (IIEMEHT, OETOH).

XuMHs B CEIBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEepaIbHbIE YA0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPaCKH, CTEKIJIO, Kepamuka. MaTtepuaiibl
JJIA DJICKTPOHUKH. Hanorexuosorun.

Pacuérnbie 3amaun.

Pacuérer: Maccel BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJHUYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BEMaA, KOJIMUECTBA
BEIIIECTBA) MPOJIYKTOB PEAKIMH, €CIIM OJHO W3 BEIIECTB HMMEET MPHUMECH, Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOJYKTa pEakluu, €Cld OJHO M3 BEUIECTB JaHO B BUJAE pacTBOpa C
ONpeaeEHHON MacCOBOM 107 PacTBOPEHHOIO BEIIECTBA, MAacCCOBOM JOJM M MOJISIPHOU
KOHLIEHTPAllMK BEIIECTBA B PAacTBOpE, IOJM BbIXOJAa MPOAYKTa PEaKIUU OT TEOPETHUECKU
BO3MOYHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanus MexnpeIMeTHbIX CBS3EH MPU M3YUYEeHUU OO0IIel U HEOPraHMYeCKOH XUMUH B
11 xnacce ocymiecTBISETCSA Yepe3 MCIO0JIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHIA,
TaK U MOHSATHUH, IPUHSATHIX B OTAEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAyUHbIE MOHSTHS: SIBICHUE, HAayuyHBIM (DakT, TUIoTe3a, Teopus,
3aKOH, aHalu3, CHHTE3, KiIaccupuKanus, TMEePUOJUYHOCTh, HAOIIOJCHHE, H3MEpeHue,
AKCIEPUMEHT, MOJIEJIb, MOJCITUPOBAHUE.

Oduzuka: MaTepus, MHUKPOMHUDP, MaKpOMHUpP, aTOM, 3JEKTPOH, MPOTOH, HEHTPOH, HOH,
M30TOMbI, PaJUOAKTHBHOCTh, MOJIEKYNIa, SHEPTreTHYECKU YPOBEHb, BEIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHME BEIIEeCTBA, WJCAIbHBI Tra3, (U3WYECKHe BEITUYHMHBI, EIHMHHIIBI
MU3MEepeHusl, CKOPOCThb, DHEPTHS, Macca.

buonorus: kmerka, opraHu3M, OJKocHcTeMa, Ouocdepa, meTabonM3M, MakKpo- H
MUKPODJIEMEHTBI, OENKU, KHUPBI, YIJIEBOJbI, HYKICHMHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEIIECTB U MOTOK YHEPTHU B IKOCUCTEMAX.

Feorpa(pm{: MUHCPAJIbI, TOPHBIC TOPOJAbI, ITOJIC3HBIC NCKOIIAEMBIC, TOIUIMBO, PECYPCHI.



TexHosorus: XMMU4YEcKas IPOMBIIIEHHOCTb, METAJUTYPTHUsl, CTPOUTEIbHBIE MAaTEPUATIBL,
CEeNIbCKOXO3SHCTBEHHOE TPOM3BOJCTBO, IMHILEBAs IMPOMBIIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBIILIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX IIpenapaTos, IIPOU3BOJICTBO

KOHCTPYKIIMOHHBIX MaTCPHUAJIOB, SJICKTPOHHAA IIPOMBIIIIJICHHOCTh, HAHOTCXHOJIOTUH.

IInanupyeMble pe3yjbTaTbl OCBOEHHMSl NPOIrpPaMMbl M0 XMMHH HAa YIJy0JeHHOM
YPOBHe cpeiHero o0ero od0pasoBanus
JInyHOCTHBIE pPe3yabTaThl

B cooTtBeTcTBHE C CUCTCMHO-ACATCIbHOCTHBIM IOAXOAOM B CTPYKTYPEC JHUYHOCTHBIX
pe3yJIbTaTOB OCBOGHMS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHus
BBIJICJICHBI CJIEAYIONINE COCTABJISIONINE: OCO3HAHNE 00YJArOIIUMUCS POCCUHUCKON TpaXIaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIbBHOCTH M CaMOOIPENEICHHUIO;
HaJIM4yue MOTHUBAlMM K  OOY4YeHHMIO; TOTOBHOCTh U  CHOCOOHOCTh  OOYyYaroIIUXCs
PYKOBOACTBOBATBCA MPHHATBIMU B O6II.[€CTBG nmpaBuJIaMH W HOpMaMM IOBCACHUWA, HaJIU4YUC
IIpaBOCO3HAHM, DKOJIOTHYECKOH KYJIbTYPBHI; CIOCOOHOCThL CTaBUTH e U CTPOUTH KU3HCHHBIC
TIJIaHBbI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaAMeTa «XUMHUS» OTPaXKaloT chOPMUPOBAHHOCTD
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOMN JEesTeNbHOCTH 00yYaroMXCsl B MPOIIecce peann3aiu
00pa30BaTeNbHON IS TEIbHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUsS» OTpaxarT chopMUPOBAHHOCTH
OTIbITa MO3HABATEIBHON U MPAKTHUYECKON NEATEIbHOCTH 00yJaroxcs B Mpoliecce peaan3anun
00pa30BaTeNIbHOM 1eATEIBHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HAHHUS 0OYUYAIOIIUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00SI3aHHOCTEH, YBaXKEHUS
K 3aKOHY M MPABOTIOPSIKY;

MIPEJICTaBJICHHUS] O COLHMAIBHBIX HOPMax M MpaBHJIAX MEXKJIMYHOCTHBIX OTHOIIEHUI B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOM JIEATEILHOCTH NP CO3/IaHUU YUEOHBIX TPOCKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbIX 3371a4, BHIIOJTHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH TOHUMAaTh M NPUHUMATh MOTHBBI, HaMEpEeHHs, JOTMKY M apryMEHTHI
JPYruX OpU aHAJU3€ Pa3IMYHbIX BUJOB y4eOHOI eI TeIbHOCTH;

2) maTpHOTHYECKOr0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOLIEHHS K HCTOPUYECKOMY M HAydyHOMY HACJIEIUI0 OTE€YECTBEHHOM

XUMUH;



YBOXKEHHS K MPOIIECCY TBOPYECTBA B O0JACTH TEOPUU W MPAKTUYECCKOTO TMPUIOKCHHUS
XMUMHH, OCO3HAaHUS TOTO, YTO JAHHBIE HAYKH €CTh PEe3YJIbTaT JUIMTEIbHBIX HAOIIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TTIOMCKOB, IOCTOSIHHOTO TPY/Ja YYEHBIX U TPAKTHKOB;

WHTEpeca W TIO3HABATCIBHBIX MOTHBOB B IIOJIYUCHHH U TIOCIESAYIOMIEM aHAIIN3e
WH(OPMAIIAN O MTEePEIOBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUSI:

HPABCTBEHHOT'O CO3HAHUS, 3TUICCKOTO IMOBEACHHUS,

CIIOCOOHOCTH OIICHUBATh CHTYAllUH, CBS3aHHBIC C XUMHYECKUMHU SIBICHHSIMH, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TIOBEJICHUE W TOCTYIIKM CBOWX TOBAPHUIICH C TMO3HIINAN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS TOCIICICTBHIA TOCTYITKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

MMOHUMAaHMs I[EHHOCTEH 3/I0poBOro M 0Oe30macHoro obpa3a >KU3HHU, HEO0OXOJIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOmoieHnst TpaBuil 0e30macHOr0 OOpalieHusl ¢ BEIIeCTBaMH B OBITY, MOBCEIHEBHOM
KU3HHU, B TPYJIOBOM JI€ATEIBHOCTH;

MOHUMAaHMS I[I€HHOCTH TMPaBUJ HMHIMBUIYaJIbHOTO M KOJUIEKTMBHOIO O€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHUS TMOCJEICTBUNA U HENPUATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHHS aIKOTOJIs,
HAapKOTHUKOB, KypeHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIEA0BATEIbCKON JESTEIbHOCTH,
OOLIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE y4YacTHE B PELICHUHM MPAKTUYECKHX 3aJad COLUAIbHOU
HaIMpPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

WMHTEpeca K MPaKTUYECKOMY H3Yy4eHHIO Mpo¢eccHil pa3auyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBXKEHHUS K TPYY, JIOASIM TPYyJa U pe3ylbTaTaM TPYI0BOH e TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHAMBUAYAJIbHONW TPAEKTOpUH OOpa30BaHMS,
Oyayuieit mpodeccuu U peanu3anuu COOCTBEHHBIX KHU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTpeOHOCTEH 00I1IeCTBa;

6) 3K0J10rM4YeCcKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU I1eJIeCO00Pa3HOTO OTHOMICHHSI K MIPUPOJEe KaK HCTOYHUKY CYIIECTBOBAHUS

SKA3HU Ha 3eMIIE;



MOHUMAaHUS II00aJIBHOTO XapaKTepa dKOJOTHUECKUX MPOOIeM, BIUSHHIS S3KOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MMPUPOJHON U COLIMATIBHOM CPEBI;

0CO3HaHMS HEO0OXOAMMOCTH MCIIOJIb30BAaHMS JOCTHKEHUH XUMUH ISl PELICHUS] BOTIPOCOB
PalOHAaIBLHOTO IPUPOAOIIOIB30BaAHNUS;

AKTUBHOTO HENpUATUS ACUCTBUN, NPUHOCSIIUX BPEI OKPYXAIOUIEH MpUpOIHON cpele,
YMEHHSI IPOrHO3UPOBAaTh HEOIArONPUATHBIE KOJIOTMUECKUE IMOCIEACTBUS IPEIIPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yus Pa3BUTOrO 3KOJOTMYECKOIO MBIIIJICHHS, SKOJIOTMYECKON KyJIbTYphl, OIbITA
NESITeIbHOCTH  DKOJIOTUYECKOW HANpaBIEHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
MM03HABaTEIbHON, KOMMYHUKAaTUBHOMN U COLMAIBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UJEOJIOTUH XeMOpoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKu U
0OLIECTBEHHOM MPAKTUKH;

MOHUMAaHMs CHeUu(PUKH XUMUU KaK HayKd, OCO3HaHHsA €€ poiu B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpYXKaIoLIeM
MHpE KaK O €IMHCTBE IMPUPOJbl M YEJIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU WU
pelIeHny TpobsieM COXpaHEHUsl MPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAYMMOCTH XMMHHU AJIi COBPEMEHHOW LUBUIM3ALUU: B €€
F'YMaHUCTHUYECKOW HAIIPaBJICHHOCTH M BaKHOW POJM B CO3/JIaHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpBI, B PELICHUU TJI00aIbHBIX TPOOJIEM YCTOHYMBOTO PAa3BUTHUS YEIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, MUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecreueHny yCJIOBHM YCHEIIHOTO TPya U SKOJIOTMYECKH KOM(POPTHON JKU3HHU KaXKIOTrO YjieHa
00I1IeCTBa;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTH: TIOHMMaHHUS CYLIIHOCTH METOJIOB IO3HAHMS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJMyyaeMble 3HAHUS IS
aHaliM3a U OOBACHEHHUS SBJICHUH OKPYXKAIOUIETO MHpa U MPOUCXOAALIMX B HEM H3MEHEHUH,
yYMEHHUS JIeIaTh 000CHOBAHHbBIE 3aKIIFOUEHHUS] HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS TAHHBIX
C LIEJIBIO MOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XUMHMUYECKHE 3HAHHUS IS peleHHs
po0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

MHTEpPECca K MO3HAHUIO, UCCIIEN0BATEIBCKON IEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEephIBHOMY 00pa3oBaHMIO M €caMOOOpa3OBaHHUIO, K
AKTUBHOMY T[IOJIYYEHHUIO HOBBIX 3HAaHMW MO XUMHUM B COOTBETCTBUU C >KMU3HEHHBIMU

MOTPEeOHOCTAMHU;



WHTEpeca K OCOOCHHOCTSM Tpyda B pasiUYHbIX cdepax mnpodecCHOHATBHOU
NEeSTEIHLHOCTH.

MeTtanpeaMeTHbIe pe3yabTAThI

MetanpeaMeTHbie pe3yIbTaThl OCBOCHHSI IMPOTPAMMBI [0 XMMHUU Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

3HAYUMBIC JIs1 (DOPMHPOBAHHSI MUPOBO33PEHUS OOYUAIONIUXCS MEKIUCIHILTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METOJIOB TTO3HAHUS, MCIIOIh3yeMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO,
SHEprusi, SBJICHHUE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPHHIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIEIOBAHKE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUe);

VHUBEpCaJdbHbIC  ydeOHbIC  jeiicTBHs  (TIO3HABATENbHBIC,  KOMMYHHKATHBHBIC,
perynaTuBHble), obecreunBaiouiie QopMUpoBaHHE (QYHKIHOHAIBHOW TPAaMOTHOCTH U
COITMATPHOM KOMITETCHITMHN 00yYaIOIIUXCS;

CIIOCOOHOCTh ~ OOYYArOIIMXCS ~ HMCIOJIb30BaTh  OCBOCHHBIE  MEKJIMCHIUIUIMHAPHBIC,
MHPOBO33PCHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC YYeOHBIC JICHCTBUS B TIO3HABATEIHLHOW W
COIMAJIBHOW MPAKTHUKE.

MertanpeameTHble pe3yabTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIBHBIMU Y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

1) 6a3oBble JornYecKue AecTBUSI:

CaMOCTOSITENIBHO (OPMYIHPOBATh M aKTyaJIM3UpPOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTpEENATh ILeNU JeATENIbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPHUH HUX JIOCTHKECHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BAaTh MPH OCBOCGHUU 3HAHUW NPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATH
XapakTepHble TMPU3HAKK TMOHSATHM W YCTaHABIMBAaTh MX B3aWMOCBS3b, HCIIOJIbH30BAThH
COOTBETCTBYIOIIME MOHSITHS I 00BSICHEHUS OTJCIbHBIX (DAKTOB U SBJICHHIA;

BBHIOMpATh OCHOBAHUSA M KPHUTEPUH s KIacCU(UKAIMKM BEHIECTB M XUMUYECKUX
peaKuuii;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTpPOUTH JIOTMYECKUE pacCYyXIeHUS (MHAYKTUBHBIC, NEAYKTUBHBIE, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAaCCMAaTPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHSTHh B MPOIECCE MO3HAHUS UCIOJb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIC)

MOJCIIN, Hp606pa30BBIBaTB MOZICIILHBIC IPCACTABJICHUA — XUMHYECKUM 3HAK (CI/IMBOJ'I) 9JICMCHTA,



XUMUYecKass (GopMylia, YpaBHEHHE XUMHUECKOM peakuu — TPU PELHICHHH Y4eOHBIX
II03HABATENIbHBIX M NPAKTUYECKUX 3a7ay, NIPUMEHATHh HAa3BAHHBIE MOJEIBHBIE INPEACTABICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEaKILUH.

2) 6a3oBbIe HCCI€EN0BaTENbCKUE € CTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O IO3HAHMS BEILECTB U XUMUYECKUX PEaKIU;

dbopMynHupoBaTh LENM W 3aaydl  HMCCIENOBAHMWS, HCIIOJBb30BaTh IIOCTABICHHBIE |
CaMOCTOSITEIIEHO CPOPMYTHUPOBAHHBIE BOIPOCHI B KAUECTBE WHCTPYMEHTA TO3HAHHS M OCHOBBI
1 (OopMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIQJIETh HAaBbIKAMHM CaMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEICHMS YYEHHUUECKHX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpHOOpETaTh OMBIT YYEHUYECKOW HCCIIEOBATEIbCKON M MPOEKTHON JesTeNbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY ITOMCKY METOJOB pEelIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB IMO3HAHUSL.

3) pabora ¢ undopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKaX HHGopMmanuu (Hay4HO-TIOMYJsIpHAs
JuTepaTypa XHUMHYECKOIO COJepXaHHus, CHpaBOYHbE MocoOus, pecypcel HHTepHeta),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTAaBICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(dbopMynupoBaTh 3aMpochl W MPUMEHSATh Pa3IMYHbIE METOJbl MPU IMOUCKE U OTOOpe
uHpopMalny, HeOOXOAUMOM /JIsl BBIMIOTHEHHsI YU€OHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

MpHOOpPETaTh OMBIT UCIOJIB30BAHUSA UH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTUMATIBHYIO (JOPMY IpPEACTaBICHUS UHPOPMALINH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BAaTh HAYYHBIH S3BIK B KayeCTBE CpeACTBa MpH paboTe ¢ XUMHYECKOU
uHpopManuei: NPUMEHATh MeXNpeAMeTHble ((u3ndeckue M MaTeMaTHYecKue) 3HaKU MU
CHUMBOJIBI, GOPMYJIbI, a00peBUaTypbl, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC y4eOHbIC JCHCTBHUA:

3aJaBaTh BOIPOCHI 110 CYLIECTBY O0CYXIaeMOI TEMBI B X0JI€ JMaJiora M/Uiu TUCKYCCHH,
BBICKa3bIBATh UJIeH, (POPMYIMPOBATH CBOU MPEIOKEHHS] OTHOCUTEIHHO BBHITIOJIHEHHUS

MpeAJIOAKEHHOM 3a1a4uH;



BBICTYIaTh C MpPEe3EHTAlMeH pe3y/lbTaTOB MO3HABATEILHONW AEATEIBHOCTH, MOTYyYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHHKAMHM TPH BBIIOJHEHUH XHMHUYECKOTO
HKCIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anyu ydeOHOTO TPOEKTa, M (POPMYIUPOBATH BBIBOJBI IO PE3ylIbTaTaM IPOBEIEHHBIX
MCCIICIOBAHUH ITyTEM COTJIACOBAHMSI MO3UIIMIA B X0J1€ OOCYKJICHHS 1 OOMEHAa MHEHHSIMHU.

PeryasiTuBHbIe YyHUBepcaJIbHbIE YUeOHbIe 1elCTBUS:

CaMOCTOSITENIBHO TUIAHUPOBATh M OCYIIECTBJIATH CBOIO MO3HABATENIbHYIO AEATEIbHOCTD,
ompezenss €€ LUenu U 3a/1add, KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
MpeJUIaraeMblii AITOPUTM JICHCTBHI TIPU BBIIIOJHEHWH YYEOHBIX M MCCIEOBATENbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PEIICHUs C YyYETOM IMOJyYeHHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYILIECTBIISITH CAMOKOHTPOJIb IEATEIHHOCTH Ha OCHOBE CaMOAaHAIN3a U CAMOOLICHKH.

IIpeameTHbie pe3yabTaThl

[IpenmeTHbIE pe3ylbTaThl OCBOCHHUS MPOTPAMMBI TI0 XUMHUH Ha YIITyOJIEHHOM YpOBHE Ha
YpOBHE CpeaHero oobmiero oOpa3oBaHWs BKIIOUAIOT crenupuYecKrue s yaeOHOTO TpenMera
«XVMHS» HAy4dyHbl€ 3HAHUS, YMEHMSI U CIOCOOBI NEHCTBUI MO OCBOEHUIO, MHTEPIpETAlMU U
peoOpa30BaHUIO 3HAHUM, BUJIBI IEATEIHHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO
3HAHUW B Pa3IMUHBIX YYEOHBIX CUTYyallUAX, a TaKKe€ B PEATbHBIX >XU3HEHHBIX CHUTYalUsX,
CBS3aHHBIX C XMMHEW. B mporpamme mo XWMHHU TMpEeAMETHBIE PE3YIbTAThl MPEICTaBJICHBI IO
rojiaM U3y4eHHusl.

10 kaacc

[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUs OTPaXKaroT:

cOpMUPOBAHHOCTh MPEJCTABICHUN: O MECTE M 3HAUCHUU OPraHMYeCKON XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ poJIi B 00eCIeYeHNH YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
pelieHu mpobIeM SKOJIOTHUECKOM, SHEPreTUYeCKO U MUIIeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIHIMHBI, CO3JaHMM HOBBIX MaTEpPHalOB, HOBBIX HCTOYHHUKOB OJHEPIHH, B OOecIeueHUH
paIMOHAJIBLHOTO MPHUPOIOTIONL30BaHUs, B (DOPMUPOBAHUN MHUPOBO33PEHUS U OOIICH KyIbTYpHI
YeloBeKa, a TaKkKe OJKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CpEAE;

BJIQJICHHUE CHUCTEMOM XHMMHUYECKUX 3HAHHMM, KOTOpas BKIIIOYAET: OCHOBOIOJArarolue
MOHSTUS — XMMHYECKUI OSJIEMEHT, aTtoM, sSApO M JJIEKTPOHHas 00oiovka aroma, S-, p-, d-
aTOMHBIE OPOHMTAJIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aToMa, TMOpPUAN3ALUS aTOMHBIX
opbutanel, MOH, MOJIEKyJa, BaJCHTHOCTb, 3JEKTPOOTPUIATEIBHOCTb, CTENEHb OKHUCIICHHUS,
XUMUYECKass CBSI3b, MOJIb, MOJIIPDHAas Macca, MOJISIPHBIA OOBEM, YIJIEPOAHBIM CKeJNerT,

(byHKUIMOHATBHAS TpYIa, pajuKkal, CTPYKTypHble (opMynbl (pa3BEpHYTbIE, COKpaIEHHbBIE,



CKEJICTHBIC), M30MEpHUsl CTPYKTypHas W MPOCTPAHCTBEHHAas (reoMeTpUYecKasi, ONTUYECKas),
M30MEpBl, TOMOJIOTMUECKUN psZl, TOMOJIOTH, YIJI€BOAOPOAIbI, KHCIOPOJA- U a30TCOJAEpIKaIlUe
OpraHMYECKUE COEIUHEHMS, MOHOMED, HOJUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYIISIPHBIE
COCIMHEHUS; TEOPUH, 3aKOoHBI (mepuoauveckuit 3akoH J[. M. MenneneeBa, Teopus CTpoeHUs
opranuueckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHHUSI MacChbl BEILECTB, 3aKOH
COXpPAaHEHUS U IMPEBPALICHUS DSHEPrUM NPU XUMHUYECKUX PpEaKLUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUH, MHUPOBO33PEHUECKUE 3HAHUS, JIeKALUE B OCHOBE MOHUMAaHMS
MPUYMHHOCTM W CHUCTEMHOCTH XUMHUYECKHX SBJICHHH; IMPEACTaBICHUS O MEXaHU3Max
XMMHMUYECKUX peakUuui, TEePpMOJUHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKAHUS, O B3aHMMHOM BJIHUSHHM aTOMOB U TPYII aTOMOB B MOJIEKyJax (MHIYKTHUBHBIM U
Me3oMmepHbIi 3 dexTsl, opuenTanTsl | u |l pona); dakromornueckue CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BaXKHEUITNX OPraHUYECKUX BEIIECTB B OBITY
U TPaKTUYECKOM JEATEeIbHOCTH YeNOBEeKa, OOIIMX HAayYHbIX MPHUHIMIIAX XUMUYECKOTO
MIPOM3BOJICTBA (Ha MpUMepe MPOU3BOJCTBA METaHOJa, IepepaboTKU HEPTH);

chOpPMUPOBAaHHOCTh ~ YMEHMH:  BBISBISATH  XapaKTepHble  MPU3HAKU  TOHSTUH,
YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIH30BaTh COOTBETCTBYIOUIUE MMOHSATHS IMPH OMHCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPraHMYECKUX COCTUHEHMUI;

c(hOpMUPOBAHHOCTb YMEHUM:

WCIOJIb30BAaTh  XMMHUYECKYI0 CHMBOJIMKY JUIS COCTAaBJICHMUSI MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKHUX BEIIECTB;

COCTaBIIAITh ypaBHEHUS XMMHUYECKUX pEaKIUil U pacKkpeiBaTh MX CYIIHOCTb:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl MOCPEICTBOM COCTABJIICHHUS AJIEKTPOHHOTO
OanmaHca JTHUX peakUui, peakiuii HOHHOTO oOMeHa MyTEM COCTaBJICHHMSI HMX IMOJHBIX H
COKpAIIEHHBIX HOHHBIX YPABHEHHIA;

W3rOTAaBJIMBATh MOJENIM MOJIEKYJl OpPraHMYECKUX BEIIECTB IS WJUIIOCTPAIMM HX
XMUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHHMI:  yCTaHaBIWBaTh  NPHUHAIICKHOCTh  U3YyYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy U CTPOCHHUIO K OINpeAeNEHHOMY Kiaccy/Tpymme
COEJIMHEHUH, aBaTh UM Ha3BaHUsA Mo cuctemarudeckoil HomeHnknatype (IUPAC) u npuBoauTh
TPUBUAIbHBIE HA3BaHUS MJIS OTACIBHBIX MPEACTABUTENCH OpPraHWYEeCKHX BEIIECTB (ITHUIIEH,
alleTUJIEeH, TOJYOJI, TJIMIEPHH, STHIEHIIMKOIb, (peHo, popMabaerus, aleTaibIerus, aleToH,
MypaBbHUHAs KUCJIOTa, YKCYCHAsl KUCJIOTa, CTEApUHOBAs, OJEMHOBAs], MaJTbMUTHHOBAS KUCIOTHI,

TJIMIUH, aJlaHWH, MaJIbTO34, (I)pYKTO3a, AHUJIMH, JUBWHWJI, H3O0IPCH, XJIOPOIIPCH, CTHPOJI H

JpYTHE);



c(OPMHUPOBAHHOCTh YMEHHUSI OIPENENATh BHJ XHUMHUYECKOW CBSI3M B OPraHUYECKUX
COEMHEHUSX (KOBAJICHTHAs! M HOHHAS CBSI3b, G- U M-CBSI3b, BOJOPOIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSTH IIOJIOKEHUS TEOPHUH CTPOCHUS OPraHUYECKUX
BemecTB A. M. byriepoBa 11 00bSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (U3WYECKHE W
XMMUYECKHAE CBOMCTBA THUITMYHBIX MPEICTABUTEICH PA3IMYHBIX KJIACCOB OPTaHMYECKIX BEIECTB:
QJIKaHOB, [MKJIOAJIKAHOB, AJIKEHOB, AJKAIMCHOB, AKWHOB, ApPOMAaTHYECKHUX YIIIEBOJOPOJIOB,
CIIMPTOB, AIBJIETHAOB, KETOHOB, KapOOHOBBIX KHCIIOT, NMPOCTBIX M CIOXKHBIX I(PHUPOB, KUPOB,
HUTPOCOEINHEHUI U AMUHOB, aMUHOKHUCIIOT, OETIKOB, YIIIEBOJOB (MOHO-, IU- H MTOJIUCAXAPUIOB),
WLUTIOCTPUPOBATh TEHETHUYECKYIO CBS3b MEXIY HHUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX
XAMUYECKHAX PEAKIHHA C UCTIOB30BaHUEM CTPYKTYPHBIX (OPMYIT;

COPMHUPOBAHHOCTh YMEHHUSI TOJTBEPXkJaTh Ha KOHKPETHBIX TpPUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHMYECKMX COEAWHEHHWHA OT KPAaTHOCTH W THUIA
KOBaJICHTHOH CBSI3U (G- M T-CBSI3H), B3AUMHOTO BITUSTHHSI aTOMOB M TPYII aTOMOB B MOJICKYJIaX;

cOpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaThb HCTOUHUKU YIJIEBOJOPOJHOTO CHIPBS
(HedTh, MPUPOMHBIN Ta3, yrojb), CIOCOOBI €ro MEepepadOTKU W MPAKTUYECKOE MPUMEHEHUE
MPOJIYKTOB MepepabOTKH;

cOpMUPOBAHHOCTh BIAJACHUS CHCTEMON 3HAHMH O €CTECTBEHHO-HAYUHBIX METOJax
MO3HAHUSI — HAONIOIEHUH, W3MEPEHUHU, MOJCIUPOBAHUHU, OKCIEPUMEHTE (peaJlbHOM U
MBICJIEHHOM) U YMEHUSI IPUMEHSTH 3TH 3HAHHUS;

chOpMUPOBAHHOCTh ~ YMEHHSA TPUMEHATH OCHOBHBIE OIEpallMd  MBICIUTEIHLHOM
NEeSTeIbHOCTH — aHalIM3 M CHUHTE3, CpaBHEHHE, O0OOILIeHHE, CHCTEMAaTH3aIUIO, BBISBICHUE
MIPUYUHHO-CIICCTBEHHBIX CBA3EH — JJIsl M3YUEHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUi;

c(OpMHUPOBAHHOCTh YMEHHUIA: BBISBIISATH B3aMMOCBSA3b XMMUYECKUX 3HAHUM C MOHATUSIMU
U TPEACTAaBICHUSMU JIPYTMX €CTECTBEHHO-HAYYHBIX TPEIMETOB sl 0Oojiee OCO3HAHHOIO
MOHUMAHMS CYIIHOCTH MaTepHabHOTO €JUHCTBA MHpPA, WCIOJIb30BATh CHUCTEMHBIC 3HAHUS IO
OpPraHUYECKON XUMUU AJisi OOBSICHEHHS] U MPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-
Hay4YHYIO IPUPOY;

C(OPMHUPOBAHHOCTh YMEHMH: NPOBOJUTH Pacu€Thl MO XUMHUYECKHUM (opMynaM MU
YPaBHEHUSAM XHUMMUYECKMX PEAKIMH C MCIOJIb30BaHMEM (PU3MUYECKHX BEIMYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEILIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO0 HAXOXKJICHUIO XUMHUYECKOW (hOpMyIbl BELIECTBA 1O M3BECTHBIM MACCOBBIM JOJISIM

XUMHUYCCKHUX BJIEMCHTOB, ITPOAYKTAM CropaHus, IMJIOTHOCTU Fa3006pa3HBIX BCIIICCTB,



c(OPMHUPOBAHHOCTh YMEHHI: TIPOTHO3UPOBATh, AaHAIM3UPOBATh M OIICHUBATH C MO3UIUI
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS OBITOBOH W MPOU3BOJCTBEHHOW ESTEIHHOCTH
YEJIOBEKa, CBSA3aHHOM C TepepadOTKOM BEIIEeCTB, HCIOJIb30BATH IOJYyYCHHBbIC 3HAHUS I
MPUHATHS TPAMOTHBIX PELIEHUN TPOOJIEM B CUTYALIUSAX, CBSI3aHHBIX C XUMUEH;

c(OPMHUPOBAHHOCTh YMEHUM: CAMOCTOSTEIBHO IUIAHUPOBATH U MPOBOJAUTH XUMUYCCKUI
OKCIICPUMCHT (HOJIyLIGHI/Ie " U3y4YCHUC CBOMCTB OpPraHn4YeCKUX BCIICCTB, KAYCCTBCHHBIC PCAKIINU
YIJIEBOJOPOJOB PAa3IMYHBIX KJIACCOB M KUCJIOPOJCOJEPKAIIUX OPTaHUYECKUX BEUIECTB,
pPEIICHUE OBKCICPUMCHTAJIBHBIX 3aJa4 110 PaClIO3HABAHUIO OPraHUYCCKHUX BGHIGCTB) C
coOnrofieHHeM TMpaBuil  0€30MacHOTO  OOpalleHuss C BellecTBaMH U JJaOOpaTOpHBIM
obOopynoBanuem, (HOpMYyITHpPOBATh IIENb HMCCIECJOBAHUS, IMPEJICTABISATh B PA3NIUYHON (hopme
PE3YIbTATBI DKCICPUMCHTA, aHAJIM3UPOBATH ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(OpMUPOBAHHOCTh YMEHUI:

coOiroAaTh MpaBuja 3KOJOTHYECKH IIeJIeCO00pa3HOro MoBEJACHHSI B ObITY U TPYIOBOM
JEATETBbHOCTH B IEISIX COXPAaHEHHS CBOETO 3J0POBBS, OKPYKAIOMIEW MPUPOJHOW Cpembl U
JOCTH>KEHHS €€ YCTOMYHMBOTO Pa3BUTHS;

0CO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEHCTBUS Ha KUBbIE OPraHU3MbI OINpPEICIEHHBIX
OPraHMYeCKUX BEIIECTB, MOHUMas cMbIch nokazarens [1/1K;

aHAJM3UPOBaTh  LIEIE€COOOPAa3HOCTh  IPUMEHEHUs  OpPraHMYEeCKUX  BELIECTB B
MPOMBIIIIEHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOLIEHUS PUCK-TI0JIb3a;

C(OPMHPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH II€JICHANPABICHHBIM MOUCK XUMHYECKOM
nHGOpMAlMK B PA3IUYHBIX MCTOYHMKAX (HAaydyHas M yd4eOHO-HaydHas JUTeparypa, CpelcTBa
MaccoBoil mHpopmauuu, VHTepHET W Jpyrue), KpUTUYECKH aHAIU3UPOBATh XUMHUYECKYIO
uHpopMalnIo, nepepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C IOCTABIEHHOMN yueOHOM
3aa4en.

11 knacc

IIpenmetHble pe3yabTaThl OCBO€HHs Kypca «OOmas M HeopraHuyecKas XUMHsD
OTpaXKaroT:

COPMHUPOBAHHOCTh ~ NPEACTABICHUH: O  MaTepuaJlbHOM  €IUMHCTBE  MHpa,
3aKOHOMEPHOCTSX U MMO3HABAaEMOCTH SIBICHUH MPUPOIbI, O MECTE U 3HAYEHUU XMMHHU B CUCTEME
€CTECTBEHHBIX HayK M €€ poJiu B 0OECeYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEIIEHUM MpPoOiIeM
HKOJIOTUYECKOH, SHEPreTHUeCKOM U MuUIeBoil 0€30MacHOCTH, B Pa3BUTUM MEULIMHBI, CO3JJaHUN
HOBBIX MAaTepUaAJIOB, HOBBIX HCTOYHMKOB OJHEPrUH, B OOECHEYEHHHM palMOHAJIBHOTO
MIPUPOJIOTIOIIF30BaHUSA, B (POPMHUPOBAHUU MUPOBO33PEHHUS U OOIIEH KyIbTYphl YEJIOBEKa, a TAKKe

9KOJIOTHYECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U IPUPOTHON Cpejie;



BJIAJICHUE CHUCTEMOW XUMHUYECKUX 3HAHUM, KOTOpas BKIKYAET: OCHOBOIIOJArarollue
MOHATHS — XUMHUYECKUH DJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AIEKTPOHHAsI 000JI0YKa aToMa, S-
, p-, d-aromHbIe OpOWTaNM, OCHOBHOE M BO30YKIEHHOE COCTOSHHS aTOMa, THOpHIU3aIUs
ATOMHBIX OpOWTaJIe, HWOH, MOJIEKYJa, BaJCHTHOCTb, AJIEKTPOOTPHUIIATEIILHOCTh, CTEIEHb
OKUCJICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi pPeléTKa, XUMUYECKas pEaklusi, PacTBOP, IJICKTPOJUTHI, HEIICKTPOJIHUTHI,
ANIEKTPOJIUTUYECKAS] ~ JTUCCOIMAIUS, CTENEeHb JTUCCOIMAIlMH, BOJOPOJHBIM  IMOKAa3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTEb, TEIUIOBOM 3((HEKT XUMHUECKON peakliy, CKOPOCTh XUMHUUYECKOMN
peakiuy, XUMHUYECKOE pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOPUS]  DIEKTPOIUTHUECKOM
qucconnanuy, nepuoauyeckuil 3akoH J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUS MAacChl BELIECTB,
3aKOH COXPAHEHHS M MPEBPALIECHUs YHEPTUU MPH XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIHUX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PECHUECKHE 3HAHUA, JISKAIIMEe B OCHOBE MOHUMAHUSA MPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKUX SIBICHUM, COBPEMEHHBIC TPEACTABICHUS O CTPOCHHWU BEIIECTBA HA aTOMHOM,
MOHHO-MOJIEKYJSIPHOM W  HAQJAMOJEKYJISIPHOM YPOBHSX; TMPEACTaBICHUS O MEXaHU3Max
XUMUYECKUX PpEaKIUH, TEPMOJMHAMHYECKMX MW KHHETHYECKMX 3aKOHOMEPHOCTAX HX
MPOTEKAaHUs, O XHMHYECKOM pAaBHOBECHM, pacTBOpax M  JUCIEPCHBIX CHUCTEMax;
(bakToNOrMuecKrue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEeHUH M OE30MacCHOM HCHOIb30BaHUU
BOKHEHIINX HEOPraHUYECKUX BEIIECTB B OBITY M NPAKTHUECKOW [EATENIbHOCTH YeJIOBeKa,
0o0LIMX HAYYHBIX MPUHIUIIAX XUMHUUYECKOTO TPOU3BO/ICTBA;

chOpPMUPOBAHHOCTh ~ YMEHMIA:  BBISBISATH  XapakTEpHble  MPU3HAKU  MOHSITUH,
YCTaHaBIMBATh WX B3aWMOCBS3b, HMCIOJb30BaTh COOTBETCTBYIOIIME IOHATHS IPU ONUCAHUU
HEOPraHUYECKHUX BEILECTB U UX IIPEBPAICHUII;

c(OpPMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XUMHUUECKYI0 CUMBOJIMKY JJISi COCTABIICHUS
dbopMyn BelIECTB M YypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEMaTHYeCKyl0 HOMEHKIATypy
(IUPAC) 1 TpuBHabHbIE HA3BAHHUS OTICIBHBIX BEIICCTB;

chOpPMUPOBAHHOCTh yYMEHHUS OIpPEAESATh BaJICHTHOCTh U  CTENEHb OKHUCICHUS
XMUMHUYECKUX DIIEMEHTOB B COCIUHEHUSX, BHUJ XUMHYECKOW CBS3U (KOBaJCHTHAas, HOHHAf,
MeTaJTn4ecKasi, BOJOPO/IHAs ), TUTI KPUCTAJUTMUECKON PelIETKH KOHKPETHOTO BEIIECTBA;

chOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT BHJA
XMUMHUYECKON CBS3M U TUMNA KPHUCTAJUIMYECKOUN pemeETKH, OOMEHHBI U JOHOPHO-aKIIETITOPHBIA
MEXaHU3MBbI 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

chOpPMUPOBAHHOCTh YMEHH: KIACCU(PUIIMPOBATH: HEOPTaHWYECKHE BEIIEeCTBA IO WX
COCTaBy, XMMHMUYECKHE PEaKUUU MO Pa3IU4HbIM MPU3HAKAM (YHUCITYy M COCTaBY pearupyromnx

BCIICCTB, TCIIJIOBOMY Bq)(beKTy peakuuu, HU3MCHCHUIO CTEIICHEW OKMCJICHUS 9JICMCHTOB,



00paTUMOCTH, YYacCTHIO KaTalu3aTropa W JPYIHe); CaMOCTOSTENLHO BBIOMPATh OCHOBAHUSA U
KPUTEPUH JUTS KIIACCU(PUKAIIUN U3yUaEMBIX BEIIECTB U XUMHUECKUX PEAKIUH;

chOpPMHUPOBAHHOCTh yMEHHUS PACKpbIBaTh CMBICH Mepuoandeckoro 3akoHa JI. U.
MengeneeBa ¥ JIEMOHCTPHUPOBATh €r0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTECIBHYIO U
IIPOrHOCTUYECKYIO (PYHKLINU;

c(OPMHPOBAHHOCTh YMEHUHN: XapaKTEPHU30BAThH JIEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XUMHUYECKUX DJIIEMEHTOB TMepBOro—4erBéproro mnepuoqoB Ilepuonuueckoit cucremsr [I.U.
MenneneeBa, UCIONb3Yysd MOHATHS «IHEPIE€TUUYECKUE YPOBHM», «IHEPIETUUYECKUE I1OTYyPOBHUY,
«S-, p-, d-aTroMHBIE OpOUTAIM», «OCHOBHOE U BO30YKIEHHOE OJHEPreTHUECKHE COCTOSHHS
aToMay; OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XHMHYECKHUX DJJIEMEHTOB M HX
COeMHEHMH 1o nepuoaaM u rpynnam Ilepuoguueckoi cucremsl [. . MenaeneeBa, BaJe€HTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX AJIEKTPOHHBIX 000JI0UEK;

chOpMUPOBAHHOCTh YMEHHU: XapaKTepu30BaTh (OMHUCHIBATH) OONIHE XUMHUYECKUE
CBOMCTBa BEUIECTB PA3IUYHBIX KJIACCOB, MOATBEPXKJATh CYLIECTBOBAHUE T'€HETUUYECKOW CBS3U
MEXTy HEOPTaHUYECKUMHU BEIIECTBAMH C TIOMOIIBIO0 YPABHEHUH COOTBETCTBYIOIMINX XUMHUIECKUX
peaKIuii;

c(hOpMUPOBAHHOCTh YMEHUS PACKPBIBATH CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOTO OajaHca THUX PEAKIUi; peaKIuii HOHHOTO
oOMeHa MyTéM COCTaBJIEHUS MX IMOJHBIX M COKpAlIEHHBIX HOHHBIX YpPaBHEHMI; peaKIHii
TUAPOJIN3A; PeaKIUil KoMIIEeKcooOpa3oBaHus (Ha MpUMEpe THIPOKCOKOMILIEKCOB LMHKA U
ATIOMUHHS);

cOpMUPOBAHHOCTh YMEHUSI OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakuuii ¢ y4€TOM HMX DSHEPreTHYECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHHUS CKOPOCTH
XMMHUYECKON peakiuu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TaKKe XapakTep CMEIleHUs
XMMHUYECKOTO PaBHOBECHUS IMOJI BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunuun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEePU30BaTh XUMUYECKUE PEAKIINHU, JICKAIIE B OCHOBE
MPOMBIIIJIEHHOTO TIONY4YeHUs] CEepHOM KUCIOThI, aMMHakKa, OOIIWe HayuyHble MPUHIIHUIIBI
XMUMHUYECKUX TPOU3BOJACTB; 1EJIECO00PA3HOCTh NPUMEHEHUS HEOPraHM4YeCKHX BEIIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOYKHU 3PEHHSI COOTHOIIICHUS PUCK-TIONb3a;

chOpMUPOBAHHOCTh BIAJCHUSA CHCTEMON 3HAHMW O METOJaX HAyYHOTO MO3HAHUS
SBJICHUW TPUPOJbl — HAOIIOZCHHE, U3MEPEHHUEe, MOJCTUPOBAHUE, JSKCIEPUMEHT (pealbHbIN U
MBICIIEHHBII), UCMOJB3YEeMBIX B €CTECTBEHHBIX HAyKaX, YMEHHUS NMPUMEHSTh STH 3HAHUSA TpU
OKCMEPUMEHTAIbHOM UCCICIOBAaHUHM BEIIECTB M JUIsI OOBSCHEHUS XUMHYECKHUX SIBICHUI,

HMCIOIIUX MCCTO B IIPpHUPOAC, npaKanecxoﬁ JIeSITEILHOCTH Y€JI0BEKa U B IOBCEIHEBHOM KHN3HU,



C(bOpMI/IpOBaHHOCTB YMCHHSA BBIABJIATH B3aUMOCBA3b XUMHWYCCKUX 3HAHUH C MOHATHUIMU
U TPEJICTaBICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB sl 0ojiee OCO3HAHHOTO
IMOHUMAHUA MAaTCPUAJIBHOTO CIMHCTBA MHUPA,

COPMHUPOBAHHOCTh YMCHHSI TPOBOJUTH PACYEThI: C HUCIOJIB30BAHUEM TIOHATUH
«MaccoBasi JIOJIA BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIIEHTPAIHS; MACChl BEIIECTBA WIIH
0o0béMa ra3za TO W3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WM O00BEMY OJHOTO W3
YUACTBYIOIIMX B PEAKIUH BEIIECTB; TEIIOBOTO 3(deKra peaknuu; 3HAUYCHHsT BOJOPOJIHOTO
MOKa3aTesasl PAacTBOPOB KHUCIOT M IIENOYed C M3BECTHOW CTENEHBIO JUCCOLMAIMU; MAacChl
(0oObéMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CJIA OJTHO U3 MCXOJIHBIX BEIIECTB JIAHO B
BHJIE pacTBOpa C ONPEACIEHHOW MacCOBOM JI0JIEM pPACTBOPEHHOTO BELIECTBA WM JIAHO B
n30bITKE (MMEET IPUMECH ); 10JIM BbIXO/1a MIPOYKTA peakuu; 0OBbEMHBIX OTHOIIEHUH ra3oB;

chOpMUPOBAHHOCTh YMEHHI: CAMOCTOSITEIFHO TUIAHUPOBATHh M MIPOBOJUTH XUMHUUYECKHI
AKCTIEPUMEHT (ITPOBEACHUE PEAKIN HOHHOTO OOMEHa, MOITBEPKACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEIIECTB, ONPEeNICHIE CPEIbl PACTBOPOB BEIIECTB C MIOMOIIBIO HHANKATOPOB,
U3Y4YE€HHUE BIUSHUS pa3iINYHbIX (AKTOPOB HAa CKOPOCTh XMMHUYECKOM pEaKIUH, pelleHue
AKCIEPUMEHTAJIbHBIX 3a/a4 1Mo TemaMm «Metamib» U «Hemeramib») ¢ coO0IeHuEM MpPaBUI
0e30macHOTO OOpaIleHus] ¢ BEMIECTBAMU M JabOpaTOpHBIM 000pymoBaHHEM, (OpMyIUpOBATH
Lelnb HCCIENI0BaHUS, TMPEACTABIATh B pa3iuyHOM (opMe pe3yabTaThl SKCIEPUMEHTA,
aHAJIM3UPOBATh U OIICHUBATh MX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBHJIa MOJIb30BAHMS XUMUYECKOMN MOCy 1011 U
nabopaTopHbIM 000pyIOBaHKEM, OOpallleHHs C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKIHSIMHU
[0 BBINOJHEHUIO Ja0OPATOPHBIX XHUMHUYECKHX OIBITOB, 93KOJOTHYECKH IeI1eco00pa3Horo
MOBEACHUA B OBITY M TPYIOBOH JAEATEIBHOCTH B LENSIX COXPAHEHUS CBOErO 3/I0POBBA,
OKpY)Karolle MPUPOAHON cpelbl U JOCTHKEHUS e€ YCTOMYMBOTO pa3BUTHS, OCO3HABaTh
OTMACHOCTh TOKCHYECKOTO IEHCTBHUS HA >KUBBIE OPraHU3Mbl OMPEeNEHHBIX HEOPTraHUYECKHX
BEIIECTB, MOHUMas cMbici nokasarens [1JIK;

c(OpMUPOBAHHOCTh YMEHHUI: OCYIIECTBISATH IleNICHANPABICHHBIM MOUCK XUMHYECKOMN
uHpopMallUd B pa3jMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-HAy4yHas JUTepaTypa, CpelcTBa
MaccoBoil mHGpopmanuu, VHTepHET W Jpyrue), KPUTUYECKH aHAIU3UPOBAaTh XHUMHUYECKYIO
uHpopMaluio, nepepadarbiBaTh €€ U UCHOJIb30BATh B COOTBETCTBUU C IMOCTABIEHHON y4eOHOU

3a7a4ei.

B (be,[[epaHLHLIX U  PCTHOHAJIBHBIX TMPOOCAYpaX OLCHKU KadC€CTBa 06pa30BaHI/IH
HCIIOJIB3YCTCA  MEPCUCHBb (KOI[I/I(I)I/IKaTOp) PaCHpCaACIICHHBIX TII0 KJIacCaM  IIPOBCPACMBIX

Tpe6OBaHHﬁ K pe3yjibTaTaM OCBOCHUA OCHOBHOM O6p2[30BElTCJ'ILHOfI nporpamMmbl  CpCIaHETO



o0r1ero 0Opa3oBaHUs U SIIEMEHTOB COJICPKAHUS 110 XUMHH.

[IpoBepsieMbie TpeOOBaHUS K pe3ylIbTaTaM OCBOSHHS OCHOBHOM

obOpazoBarensHOI nporpammsbl (10 kiacc)

Kox
MIPOBEPSIEMOTO

pe3ynbrara

[IpoBepsieMble peaMETHBIE PE3YIIBTaThl 0CBOCHHS OCHOBHOU

00pa3zoBaTeabHOM MPOTPaMMBI CPETHEro 00111ero 00pa30BaHMs

TeopeTnyeckre 0CHOBBI OpPraHU4eCKOW XUMHH

1.1

CpopMUpPOBAaHHOCTh MPEACTABICHUNH O XUMHYECKOW COCTaBISIONICH
€CTEeCTBEHHOHAYYHON KapTHHBI MHUpPA, POJIA XHUMHH B TO3HAHUH SIBICHHMA
Npupoasl, B (OPMHUPOBAHUU MBIMUICHUS W KyJIbTYPbl JIMYHOCTH, €€
(GYHKIIMOHATBPHOM ~ TPaMOTHOCTH,  HEOOXOJAMMOW  JUIsl  penieHus
MPAKTUYECKUX 3a7ad U DKOJOTHMYECKH OOOCHOBAHHOTO OTHOINEHHUS K

CBOEMY 3[I0POBBIO M IPUPOIHON Cpeze

1.2

Bnagenne cucteMoill XMMHUYECKHMX 3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATraoII1e MMOHSTHS (Monekymna, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIILHOCTD, CTENIEHb OKHCJICHHS, XUMUYECKast CBSI3b, MOJIb,
MOJISIpHAas ~ macca, MOJISIPHBIN 00beM, YIJIEPOTHBIN CKeJIET,
(hyHKIIMOHATIBHAS rpyrira, paauKan, n30Mepus, H30MEPBHI,
TOMOJIOTHYECKUNA P, TOMOJIOTH, YIICBOAOPOJbI, KHUCIOPOA- U
a30TcoJep)KaIllKe COCAMHEHHUS, OMOJIOTMYECKH aKTHBHBIC BEIECTBA
(yrneBopl, KHUpBI, OCJKH), MOHOMEp, MOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COEIMHEHUS); TEOPUM U  3aKOHBI  (Teopus
XMMHYECKOTO CTpOeHHs opranudyeckux BemectB A.M. byrtieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHUH, (DAKTOIOTHYCCKUE
CBEICHHUS O CBOWCTBaX, COCTaBe, TONYyYeHHH U  0O€30MacHOM
UCIIOJIb30BAaHUHU BAKHEUILINX HEOPraHWYECKUX U OPraHUYECKUX BEILECTB B

6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKaA

1.3

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABIITh XapaKTCPHBIC PU3HAKA HOHﬂTHf/'I,
YCTaHaBJIMBAaTb WX B3daUMOCBA3b, HUCIIOJB30BaTb COOTBCTCTBYIOIIHC

TIOHATHUA npu OIIMCaHNH cocCTaBa, CTpPOCHUA n IpeBp allleHU




OPraHUYeCKUX COCIMHEHUI

1.4

c(OpPMHUPOBAHHOCTh YMEHHUH HCIHOJIB30BATh XUMHUUECKYIO CHMBOJIUKY JUIS
COCTaBIICHHUS  MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BepHyTOH,
COKpalleHHOW) (opMya  OpraHMYeCKHMX BEUIECTB W ypaBHEHUH
XUMUYECKUX PEAKUMUW, WU3TrOTABIMBATE MOJEIN MOJEKYI OPraHMYECKUX
BEIIECTB U1 WUIIOCTPALMA HMX XMUMHUYECKOTO M IPOCTPAHCTBEHHOIO

CTPOCHHS

1.5

CdopMupoBaHHOCTH YMEHU YCTaHaBJIUBATh MIPUHAUIEKHOCTh
HU3YUYCHHBIX OpPraHWMYCCKUX BCHOICCTB II0 HX COCTaBY MW CTPOCHUIO K
OTIpeNIeTICHHOMY KJaccy (TPYIIe) COeMMHEHUM (YIIIeBOIOPOAbI, KHCIOPOT
M a30TCOACp)KAIINE COCAMHEHUS, BBICOKOMOJICKYJSPHBIC COCIHHEHU),

JaBaTh UM Ha3BaHUs Mo cuctemarnueckoit HomeHknarype (IUPAC)

1.5

CpopMUpPOBAaHHOCTh YMEHHUS ONPEICTIATh BHUIABl XUMHYECKOW CBS3H B

OpraHMYECKUX COCTUHEHUSX (OAMHAPHBIE U KPaTHBIE)

1.6

ChopmHupoBaHHOCTh YMEHHSI MPUMEHSTH: MOJOKEHUS TEOPHUH CTPOEHUS
oprannyeckux BemecTB A.M. ByriepoBa st 0ObsSCHEHHs] 3aBUCHUMOCTH
CBOICTB BEIECTB OT MX COCTaBa M CTPOCHHMSI; 3aKOH COXPAHEHHUS MacChl

BEILIECTB

VrneBoz[opoz[H. KchopozlcoI[er(amHe H a30TCOACPKAIIHUE OPIraHNYCCKUE

COCAUHCHUS. BI)ICOKOMOJ'ICKyJ'IHpHI)IC COCIUHCHUA

2.1

ChopmupoBaHHOCTh yMEHUW MPUBOAUTH TPUBHAIBHBIE  Ha3BaHUS
OTIENbHBIX OpPraHMYeCKUX BEIIeCTB (ITHIICH, TMPOMUIIEH, AalleTUJICH,
STWJICHIVIMKONIb, TIHLEpHH, ¢eHon, QopMmanbaerua, ameranbIerus,
MypaBbUHAas  KHCIOTa, YKCyCHas KHUCJIOTa, OJICMHOBas  KHUCIOTA,

CTCApUHOBAA KHUCJIOTA, ITTFOKO34, (l)pYKTO?»a, KpaxmaJl, [ICJIUII0JI03a, FJ'II/ILII/IH)

2.2

ChopmupoBaHHOCTh YMEHUN  XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢usznueckue ¥ XUMHYECKHE CBOWCTBA THIHMYHBIX MpEICTaBUTENEH
pa3MYHBIX KJIaCCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, JTUIICH,
MpOMUJIeH, aleTwieH, OyramueH-1,3, wmertunOyraguen-1,3, OenHsomn,
METaHOJI, 3TaHOJ, JTHIEHIIHMKONb, TIWIEpPHH, (EHON, aleTaabIeTu,

MypaBbHHad MW YKCYCHasA KHUCIIOTHI, IJIFOKO3ad, KpaxMmall, HICJIJIK0JI03a,




aAMUHOYKCYCHasl KUCJIOTA)

2.3

ChopMupoBaHHOCTh YMEHHSI WILTIOCTPUPOBATh TEHETHYECKYIO CBSI3b
MEXK1y TUHITUYHBIMU MPEICTABUTEISAMHU PA3JIMYHBIX KIACCOB OPraHUYECKUX
BCILIECTB YPAaBHEHUSMH COOTBETCTBYIOIIMX XHUMHUUYECKUX PEAKUUA C

UCIOJIb30BaHUEM CTPYKTYPHBIX (GOpMYI
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CdhopmupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YIJIEBOJIOPOAHOTO CHIPbsi (He(PTh, MPUPOIHBIM Ta3, Yrojb), CIOCOOBI HX

nepepaboTKU U MPAKTUYECKOE MPUMEHEHNE TPOAYKTOB MepepaboTKu

XUMHS U KU3Hb. PacueTsl

3.1

CdopMuUpOBaHHOCTH YMEHHH BIAJETh CHCTEMOW 3HAHUU OO0 OCHOBHBIX
METOJIaX HAyYHOTO IO3HAHWS, HUCIOJb3YEMBIX B XHUMHU TPU H3yYECHHH
BEIIIECTB U XUMHUYECKUX SIBJICHUH (HAOMIOICHNE, N3MEPEHHUE, IKCTIEPUMEHT,
MOJICTTUPOBAHUE), HCIOIB30BaTh CUCTEMHBIE XWMHUYECKHUE 3HAHHS IS
MPUHATHS PEIIECHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3AaHHBIX C

BCIICCTBAMU U UX IPUMCHCHUCM

3.2

ChopmupoBaHHOCTh  yMEHHMIl  coOnromaTh  IpaBHJia  MOJIb30BAHUS
XMMHUYECKOH mocynoi u 1abopaTtopHbIM 000pyIOBaHUEM, a TAKXKE MpaBUiIa
oOpallleHHUss C BEHIeCTBAMH B COOTBETCTBUM C HWHCTPYKIUSAMHU IO

BBITIOJTHEHHIO J'Ia60paTOpHI)IX XUMHYECKUX OIIBITOB

3.3

ChopMuUpOBaHHOCTb YMEHHUH IUIAHUPOBATh M BBIMOJIHATh XUMHUYECKUH
9KCIIEPUMEHT (TIpeBpallleHuss OPraHMYECKUX BELIECTB NPU HarpeBaHUM,
IOJyY€HUE 3THJIEHA U HM3YYEHHE €ro CBOMCTB, KauyeCTBEHHBIE peaKIHU
OpPraHMYeCKUX BEILECTB, JACHaTypauus OCJIKOB IpU HarpeBaHUM, LIBETHbIE
peakuuu OeIKOB) B COOTBETCTBMM C IPAaBUJIAMU TEXHMKH O€30MaCHOCTU
npu oOpalleHHH C BeLIECTBAMU U JIAOOPATOPHBIM 000pPYIOBaHUEM;
IPEACTABIATh PE3YIbTaThl XUMHUECKOTO SKCIEpUMEHTa B (OpME 3alucH
YpaBHEHUH COOTBETCTBYIOIIMX peakUui U (OpMYIMpPOBATH BBIBOABI Ha

OCHOBE 9THX PE3YJIbTaToOB

3.4

C(I)OpMI/IpOBaHHOCTB yMCHHf/'I MMpOBOAUTL BBIYUCICHUSA II0 XHUMHWYCCKUM
YpaBHCHHUAM (MaCCLI, 06’beMa, KOJIMYECTBA MCXOJHOI'O BCHICCTBA HWIIH

OpoOAYKTa pCakKlMu MO0 M3BCCTHBIM MACCC, O6’beMy, KOJIMYECTBY OAHOI'0 U3




HCXOJ/IHBIX BEIIECTB WM MPOJAYKTOB PEAKIINH )

3.5

ChopMupoBaHHOCTh YMEHHH KPUTHYECKH aHATM3UPOBATH XUMHUYECKYIO
UH(POPMAIUIO, TIOIy4aeMyI0 U3 pa3HBIX MCTOUYHUKOB (CpeICcTBa MacCOBOU

uHpOpMaIuy, cetb IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTh  YMEHHI  COONIONATh  MpaBWIA  SKOJOTUYECKU
11eJIecO00pa3HOTO TOBEACHHUS B OBITY W TPYAOBOH AEATEIBHOCTH B IIEISAX
COXpPaHEHHUs1 CBOErO 3JI0POBbSI M OKPYKAWOIIEH NPHUPOJHON CpPEIBI,
0CO3HAaBaTh OMACHOCTH BO3/ICHCTBHS HA )KUBBIE OPraHU3MbI ONPEACICHHBIX
OpraHWYeCKUX BENIeCTB, MOHMMasi cMbica mokazatens [IJIK (mpenensHo
JOMyCTAMOW ~ KOHIIEHTpPAIlMM), TOSCHATh Ha MpHUMEpax  CIIOCOOBI
YMEHBIIICHUS W MPEJOTBPAIICHUS X BPEIHOTO BO3ICHCTBHSI HA OpPraHU3M

YCI0BCKa

[TpoBepsiembie amemenThI coaeprkanus (10 kimace)

Kon

[IpoBepsieMbIil SIEMEHT COJIEPKAHUS

TeopeTndyeckre OCHOBBI OPraHUYECKON XUMUU

1.1

Hpez[MeT OpraHI/I‘ICCKOfI XUMHHU: €€ BO3HUKHOBCHHEC, pa3BUTUC W 3HAYCHHEC B
IIOJIYYCHHMHU HOBBIX BC€HICCTB W MaTCpPHUAJIOB. TeopI/Iﬂ CTPOCHHSA OPraHUYCCKHX

coenqunennit A.M. BytiiepoBa, €€ OCHOBHBIE MTOJIOKEHUS

1.2

CrpykrypHble GOpMYIBI OpPraHUYECKUX BeIIeCTB. l[oMoorus, H30MepHsL.
XuMuYecKkasi CBA3b B OPraHMYECKUX COEIMHEHUSAX - OJMHApPHBIE U KpaTHBIC

CBA3H. Hpe,Z[CTaBJ'ICHI/Ie 0 KJ'IaCCI/I(bI/IKaI_[I/II/I OPraHu4CCKUX BCIICCTB

1.3

HOMeHKJ'IaTypa OPraHN4YCCKUuX COCI[I/IHCHI/Iﬁ (CI/ICTCMaTI/I‘IeCKaH) U TPUBUAJIBHBIC

Ha3BaHUS BaXXKHEHIIIMX HpeﬂCTaBHTCHeﬁ KIJIaCCOB OPraHUYICCKUX BCHICCTB

YrneBonopoasl

2.1

AIKaHBI: CcOCTaB H CTpOCHHC, TOMOJIOTUYECKHI pAA. Meran u »3TaH -
HpOCTCfII.HPIC MNpEACTAaBUTCIIN AJIKAHOB: (I)I/ISI/I‘-ICCKI/IC U XMMHYECKHE CBOMCTBa

(peaKL[I/II/I 3aMCIICHUA U FOpCHI/ISI), HaxOKJACHUC B IPUPOAC, IIOJIYUCHHUC U




IIPUMEHEHHE

2.2

ANKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKUH psAx. OTUIEH U IPONWIEH -
MPOCTEUIINE IPEICTABUTENN AJKEHOB: (DU3MUECKHE U XHUMHYECKHE CBOWMCTBa
(peakuuy THAPUPOBAHUS, TAJIOICHUPOBAHUSA, TUApPATAllUM, OKHUCJIECHUA U

MIOJINMEPU3ALMH ), IOJTYUEHHE U IPUMEHEHHE

2.3

Anxanuensl: Oyramuen-1,3 um MetwiOyraaueH-1,3: cTpoeHHe, BaKHEUITUE
XUMUYECKHUE CBOMCTBA (peakius moiauMmepusanuu). [lomydeHue CHHTETHYECKOTO

KaydyKa U PE3UHBI
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AJNKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUH psil. ALETUIIEH -
MPOCTEUIINIT TIpPEACTaBUTENb AalKUHOB: COCTaB, CTpPOEHHUE, (uU3NYecKue Hu
XMMHUYECKHE CBOMCTBA (peaKuu THIPUPOBAHUS, TaJIOTeHUPOBAHUS, TUPATAIIIH,

TOpeHHsl ), IOJyYeHHE U TPUMEHEHNE

2.5

Apenbl. beH3on: cocrtaB, cTpoeHHe, (QHU3MYECKHME M XUMHYECKHE CBOWCTBa
(peakuuu raJoreHUpOBaHUS U HUTPOBAHUSA), OJyYeHHE U IpUMeHeHue. Toryolt:
COCTaB, CTpoeHue, (u3myeckne ¥ XUMHYECKHE CBOWCTBA  (peaKiuu
TraJIOTEHUPOBAHUSA W HUTPOBAHUS), TOJyd€HHE M NpUMeHeHue. TOKCHYHOCTh
apeHoB. [eHernueckas CBs3b MEXIYy YIJIEBOAOPOJAMH, MPUHAMAISKAIIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[TpupoaHbIe HCTOYHUKHU YIIEBOAOPOIOB. [IpHpoIHbIi ra3 U MONYTHBIE HEPTSHBIC
ra3el. Hedts u ee mpoucxoxaenue. CriocoObl nmepepaboTKi HePTH: MEeperoHka,
KPEKUHT (TePMHUYECCKHH, KaTaTUTHYSCKUil), mupoiu3. [IpomyKTel mepepaboTKu
He(TH, UX TPUMEHCHHE B IMPOMBIILICHHOCTH W B ObITYy. KameHHBI yroib u

MIPOAYKTHI €T0 MepepadoTKu

Kncnoponconepxcamne OpraHn4cCKUC COCANHCHUA

3.1

Hpel{eHLHHe OAHOATOMHBIC CITUPTHI. MeTaHOoa B 3TaHOII: CTPOCHHUC, (I)I/IBI/ILICCKI/IC
n XUMHWYCCKUC CBOMCTBa (peaKI_II/II/I C AKTHUBHBIMH MECTallllaMH,
TraJIOrCHOBOAOPOdaMH, ropeHHe), IMPUMCHCHHUC. BO)IOpO)IHLIe CBA3HU MCKIAY
MOJICKYJIaMHU CIIUPTOB. I[eﬁCTBHe MCTAHOJIa U 3TaHOJIa Ha OpPraHU3M 4YCJIOBCKaA.
MHoroaroMHkbIe CIIUPTHI. OTUJICHITUKOIbL U TIIMIOEpHUH: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC u
XUMHUYCCKUC CBOMCTBA (BSaHMOﬂCﬁCTBHC (¢10) IICJIOYHBIMHK  METaJlJIaMH,

KaQuCCTBCHHAd pCakiud Ha MHOI'OATOMHBIC CI'II/IpTLI). I[eﬁCTBHe Ha OpraHusm




YCIOBCKaA. HpI/IMeHeHI/IC IMOCprHa U STUJICHITIMKOJIA

3.2

@DeHon:  CTpOCHHWE MOJICKYNIbI, (U3MYECKHEe U XHMHUYECKHE CBOWMCTBA.

ToxcuanocTs penona. [Ipumenenue denona

3.3

Anpaeruapl U ketoHbl. DopManbaeru, aneTanbaeru: CTpoeHne, Gu3ndeckue u
XMMHMUYECKHUE CBOMCTBA (peaklUy OKHCIEHUS U BOCCTAHOBIICHUS, KaueCTBEHHbBIE

peakuun), NoJIy4eHUe U NPUMEHEHNE

3.4

OnHOOCHOBHBIE TpenebHble KapOOHOBBIE KHUCIOTH. MypaBbHHasi U yKCyCHast
KHUCJIOTBI: CTpOEHHE, (PU3NUYECKHEe W XMMHUYECKHE CBOWCTBa (CBOICTBa, oOImue
JUId KJlacca KHCJIOT, peakuus JTepudukanuu), MOJy4eHHE U MPUMEHEHHE.
CreapuHOBas M OJIEMHOBAsI KUCJIOTHl KaK MPEACTaBUTENN BBICUINX KapOOHOBBIX

KHUCIOT. MEBIJ1a KaK COJIM BBICIINX Kap60HOBBIX KHCJIOT, UX MOIOIIECE )Iel\/’ICTBI/IQ

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIPOINU3 CIIOKHBIX
a¢upoB. Kupsl. ['maponus xupos. Ilpumenenue xupoB. buonorndeckass poib

KHUPOB

3.6

VYrneBoapl: cocTaB, KiIacCH(PUKAIUSA YIIEBOAOB (MOHO-, TU- M TIOJHCAXaAPHUJIBI).
I'mroko3a - mpocTedmuii MOHOCaXapua: OCOOCHHOCTH CTPOCHHS MOJIEKYIbI,
¢dbuznueckue U XMMUYECKHE CBONCTBA (B3aMMOJEHCTBUE C THAPOKCHIIOM MEIU
(IT), okucnenne aMMHUadHBIM pacTBOpoM okcuua cepedpa (I), BoccraHOBIICHHE,
Opo’keHUE IIIOKO3bl), HAXOXKJEHUE B MIPHUPOJE, MPUMEHEHUEe, OMOoJIornyecKas
poinb. ®oTtocunTe3. DpykTo3a Kak M30Mep IOK03bl. Kpaxman u 1emnonosa Kak
npupojHbie mosmMepbl. CTpoeHue Kpaxmayia U HeJUTono3bl. dusnueckue u

XUMHYECKHE CBOMCTBA Kpaxmajia (FI/I,I[pOJ'II/IS, Ka4CCTBCHHAA pCaKlusd C I/IO,Z[OM)

ASOTCOI[ep)KaH_II/IC OpraHn4cCKuc COCANHCHUA

4.1

AMMHOKHCIOTEI KakK aM(i)OTeprIe OPraHn4cCKUuc COCINHCHUA. duznueckue u
XHUMHUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha Impumepe FJII/II_II/IHa). buonoruyeckoe

3HaUY€HHUE aMUHOKUCIOT. [lenTrap

4.2

benkn Kak npUpOIHBIE BBICOKOMOJIEKYISIpHBIE coequHeHus. [lepBuunas,
BTOPHYHAsi W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB:

TUAPOJIN3, JCHATypalus, KAYCCTBCHHBIC PCAKIIUN Ha OenKu

BLICOKOMOJ'ICKyJBIpHLIe COCAMHCHU




5.1

OCHOBHbIE TOHSTHS XHMHUH BBICOKOMOJICKYISIPHBIX COCIMHEHHUNA: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIIU, CPEIHSS MOJICKY/sIpHast
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCAMHEHUH -

noJmMepuru3aluAa U NOJIMKOHACHCAUA

5.2

OKCIIEpUMEHTAJIHBIE METO/bl HM3y4eHMs] BELIECTB M HX [PEBpAllCHUMN:
03HaKOMJIEHHE C 00pa3liaMHi IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,

Kay4dyKOB. HOJ’Iy‘-IeHI/IG CUHTCTUYCCKOTO KaydyyKa 1 PE3NHbI

[IpoBepsiemble TpeOoOBaHUS K pe3yabTaTaM 0CBOEHHSI OCHOBHOM

obOpasoBarenpHOI porpammsbl (11 kiacc)

Kox

[IpoBepsieMmble peaMETHBIE PE3YIIBTAaThl 0CBOECHHS OCHOBHOM

MIPOBEPSIEMOTO 00pa3zoBaTeabLHON MPOTPAMMBI CPETHEr0 001IeT0 00pa30BaHUs

pe3ynbrara

TeOpeTI/I‘leCKI/Ie OCHOBBI XUMHNHU

1.1

Bnagenne cucteMoil XMMHUYECKMX 3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TTOHATUS (XUMUYECKHI AJIEMEHT, aTOM, 3JIEKTPOHHAs
000J104Ka atoma, s-, P-, d-3JeKTpOHHBIE OpOMTAIM ATOMOB, HOH, MOJIEKYJIA,
BAJICHTHOCTb, IEKTPOOTPUIATEIBHOCTD, CTEIIEHb OKUCIICHHUS, XUMUYECKAast
CBs3b, MOJb, MOJIIpHAs Macca, MOJIAPHBIA 00BEM, KPHCTALIHYCCKAS
peleTka, THIIBI XUMHYECKHUX peaxkuuit (OKUCIUTENIBHO-
BOCCTAHOBHUTEJIbHBIE, 3K30- M JHIAOTEPMUUYECKHUE, PEaKIMH HOHHOTO
oOMeHa), pPacTBOp, IIEKTPOJUTHI, HEAICKTPOJHMTHI, 3JICKTPOJUTHYECKAS
JIUCCOLIMAIMS, OKUCIUTENIb, BOCCTAHOBUTENIb, CKOPOCTh XHUMHYECKOU
peakiuy, XHMHYECKOEC paBHOBECHE), TEOPUHU M 3aKOHBI (TEOpHs
JNEKTPONIUTHYECKOM  auccoumannu, Ilepuoguueckuit  3akon  J[.H.
Menpgeneena, 3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (PAKTOIOTHUECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, TMOJY4eHHH U Oe30MacHOM UCIHOIb30BAaHUM  Ba)KHEUIIUX
HEOPraHMYECKHX BEIMIECTB B OBITY U TPAKTHYECKOW JESITeNbHOCTH

YCJI0BCKa

1.2

C(I)OpMI/IpOBaHHOCTB yMCHHf/'I BBISABJIATE  XAPAKTCPHBIC IIPU3HAKU U




B3aMMOCBA3b  M3YYCHHBIX HOHSITHI>'I, INPUMCHATL  COOTBCTCTBYIOIIHC
NOHATHUSA IIPHU OIIMCAHHUU CTPOCHUA U CBOMCTB HCOPraHN4YCCKUX BCUICCTB U
Hnux HpeBpameHm"I; BBISIBJIISITH  B3aMMOCBS3h XMMHYCCKHX 3HAHHUH C

IMOHATHUAMUA U MMPEACTABICHUAMUA APYTUX CCTCCTBCHHOHAYYHBIX IIPEAMCTOB

1.3

Brnanenue OCHOBHBIMM METOAAMHM HAy4YHOTO TIO3HAHUS BEIIECTB U
XUMUYECKUX  sABJIICHUM  (HAONIONEHUE, U3MEpPEHUe, AKCIEPUMEHT,

MOJICTTUPOBAHUE)

1.4

ChopMUpPOBAaHHOCTP YMEHHUM OMPENENSITh BaJEHTHOCTb U CTENECHb
OKHCJICHUS XMMHYECKHUX AJIEMEHTOB B COCIMHEHUSX PA3JMYHOIO COCTaBa,
BUJ XUMHUYECKOW CBsi3M (KOBaJEHTHAs, WOHHAs, MeTa/InuecKas,
BOJIOPOJIHAs) B  COCOWHEHUSX, THUM KPUCTAUIMUYECKOW  PEIIeTKH
KOHKPETHOTO BEIIECTBA (aromHas, MOJICKYIISIpHAs, VMOHHAaA,

MEeTaJTTUYECKas)

1.5

ChopmHpoBaHHOCTh YMEHHMI OMNpENeNaTh XapakTep cpenbl B BOJHBIX

pacTBOpax HEOPraHUIECKUX COENUHEHHI

1.6

ChopmrpoBaHHOCTh YMEHHUS KJIacCU(DULIUPOBATH XUMUYECKUE PEAKIIUH IO
pa3IUYHBIM TpU3HAKaM (YHCIy U COCTaBy pEearupyrollux BeEIIecTB,
TEIUIOBOMY J(QQEeKTy peakluu, HU3MEHEHHUIO CTElNeHEed OKUCICHUS

3NIEMEHTOB, 00PAaTUMOCTH PEAKIINH, YYACTHIO KaTalln3aTropa)

1.7

ChopmupoBaHHOCTh YMEHHI COCTaBIATh YPABHEHHUS PEAKIMI Pa3IMUHBIX
TUIIOB, TOJHBIE U COKpAIllEHHbIE YPAaBHEHMsI PEaKIHil MOHHOTO OOMeEHa,

YUYUTBIBasA YCJIOBUSA, IIPU KOTOPBIX 3TU PCAKINU UAYT 10 KOHIIA

1.8

ChopmupoBaHHOCTh yMEHHIl TMPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE
Ka4eCTBEHHBI  COCTAaB  pa3MYHBIX  HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OIBITHBIM TIyTEM HOHBI, MPHUCYTCTBYIOIIHNE B BOIHBIX

pacTBOpaxX HCOPraHMICCKUX BCIICCTB

1.9

C(I)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ pacKpbiBaTb CYIIHOCTb OKHUCIUTCIIbHO-
BOCCTAHOBUTCIIBHBIX peaKI_II/II\/’I NMoCpeaACTBOM COCTAaBJICHUA DJJICKTPOHHOTO

OanaHca 3THUX peaKIuii

1.10

C(I)OpMI/IpOBaHHO CTb yMCHI/II\/'I OOBSICHATH 3aBUCUMOCTD CKOPOCTHU




XUMHUYECKOH peakiuu OT Pa3IUIHbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTE ~ YMEHUW  OOBSACHATH  XapakTep  CMEIICHUS
XUMHUYECKOTO PaBHOBECHUS] B 3aBHCHUMOCTH OT BHEIIHEr0 BO3JICHCTBUS

(npunnun Jle [atenbe)

OO6m1ast 1 HeOpraHUYecKas XUMUs

2.1

CdopMupoBaHHOCTH YMEHHUH pacKpbiBaTh cMbich [lepuoanueckoro 3akoHa
JA.1. MenneneeBa M JAEMOHCTPUPOBATh €r0 CHCTEMAaTH3UPYIOLIYIO,

O0OBSICHUTENbHYIO U POTHOCTUYECKYIO (PYHKIIMH

2.2

CopMUpPOBaHHOCTh YMEHHUH XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKHX 271eMEHTOB 1 - 4 mepuooB [lepuoanyeckoit cucTeMsl
xuMudeckux anmemeHToB J[.M. Menneneesa, ucnonb3ys moustus "s-, p-, d-
NIEKTPOHHBIE  opOuTanm", "IHEpreTHyeckue ypOBHH', OOBICHITH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHUYECKHX DJJIEMEHTOB W HX
COCOIMHEHUN 1o nepuoAamM u rpynmnam [leproguyeckoid CUCTEMBI

xuMmudeckux 3nemeHnToB .M. Menaeneena

2.3

ChopMUpOBaHHOCT, YMEHHM XapaKTepU30BaTh (OMHUCHIBATh) OOIIHE
XHUMUYECKHE CBOWCTBA HEOPTraHMYECKUX BEIIECTB PAa3IMYHBIX KIIACCOB,
NOATBEPXKIATh  CYINICCTBOBAaHHUE  TCHETHUYECKOH  CBS3M  MEXKIY
HEOPraHUYeCKUMHU BEIICCTBAMU c HIOMOIITBIO ypaBHCHUU

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.4

CdhopmupoBaHHOCTH YMEHUU yCTaHaBINBATh MIPUHAICKHOCTh
HEOPraHMYECKUX BEIECTB MO HMX COCTaBy K OIpPEAEICHHOMY Kiaccy
(rpynmne) coenuHeHHi (MPOCTHIE BEIIECTBA - METAIBI U HEMETaIbI,

OKCHABI, OCHOBAaHM, KUCJIOTHI, an)OTepHBIe TUAPOKCHUBI, COJ'II/I)

2.5

ChopMupOBaHHOCTb YMEHHUH HCIIOIB30BATH XUMHUUECKYIO CUMBOJIUKY JUIS
cocTaBieHUs (OpMyaT BEIIECTB M YpPAaBHEHUH XMMHUYECKMX pEeakLui,
cucremarnyeckyto HomeHknarypy (IUPAC) u TpuBnanbHele Ha3BaHUs
OT/AETbHBIX HEOPraHWYEeCKHX BEIIECTB (yrapHbIM Tra3, YIJIEKHCIBIA ras,

aMMUakK, ramuicHasd U3BCCThb, HCraliCHass U3BCCThb, INThCBAA COAQ, ITUPUT U

JApyrHe)




2.6

ChopmupoBaHHOCTE yMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MONTBEPXKIATh  CYHIECTBOBAHHUE  TICHETHYECKOM  CBSI3M  MEXKIY
HEOPraHWYECKUMHU BEIICCTBAMU c TIOMOIIIBIO ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUUYCCKUX pCaKHI/II;'I

2.7

ChopMupOBaHHOCTh YMEHWH IUIAHUPOBATH M BBHIMOJIHATH XUMHYECKUI
9KCHEPUMEHT (pa3jioKeHHWEe TNEpOKCHAAa BOAOPOAA B MPUCYTCTBUU
KaTaJu3aTopa, OIPENEICHHE CPeapl PACTBOPOB BEILECTB C IOMOILBIO
YHHMBEPCAJIbHOTO UHIUKATOPA, BIMSHUE Pa3IUYHbIX ()aKTOPOB HA CKOPOCTh
XMMHMUYECKOHN peakuu, peakiiii HOHHOTO 0OMeHa, KaYeCTBEHHbIE pEaKLun
Ha cynbdar-, kapOoHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHUS, peLIeHUE
SKCIEPUMEHTAJbHBIX 3a7ad no Temam "Meramisl" u "Hemeramnsl") B
COOTBETCTBUM C MpaBWJIAMU TEXHMKH O€30MacHOCTU IpHU OOpallleHuHu C
BEILECTBAaMU U J1a00paTOPHBIM 000PYIOBAaHUEM; IPEICTABIIATH PE3YIBLTAThI
XMMHUYECKOTO  JKCHepUMEHTa B QopmMe  3alucCH  YpaBHEHMM
COOTBETCTBYIOIIMX peaKkUil U (OPMYIHPOBATh BHIBOJBI HA OCHOBE 3THX

pe3ynbTaToB

2.8

ChopmupoBaHHOCTh  yMEHMII  coOnromaTh  IpaBHJia  MOJIB30BAHUS
XMUMHYECKOI nocynoi U 1abopaTtopHbIM 000pyAOBaHUEM, a TaKXkKe MpaBuia
oOpallleHUss C BEHIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU IO

BBITIOJTHEHHIO J'Ia60paTOpHI)IX XUMHUYECKUX OIIBITOB

2.9

ChopmupoBaHHOCTh yYMEHHI XapaKTepU30BaTb XUMUYECKUE IMPOIECCHI,
JeKalde B OCHOBE IPOMBIIIJICHHOTO TOJIYYEeHHUS CEPHOM KHCIIOTHI,
aMMHuaka, a Takke C(OPMHUPOBAHHOCTh TMpPEACTaBICHUH 00 oOmx
HAyYHBIX TPUHLUIAX U OKOJOTHYECKUX NpobiieMax XUMHUYECKOTO

IMPOU3BOJACTBA

XUMHS U )KU3Hb. PacueTsl

3.1

ChopMUpOBaHHOCTh MPEACTABIEHUN O XUMHUYECKOH COCTaBISIOIIEH
€CTECTBEHHOHAYYHOM KapTHUHBI MHpPa, POJM XMMUHU B MO3HAHUU SIBICHUMN
npupozpbl, B (HOPMHUPOBAHUU MBIIUIEHUS W KYJIBTYpbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOH  TPaMOTHOCTH,  HEOOXOIMMOW Uil pELIeHHS

NPAaKTHYCCKUX 3aJa4 H ISKOJOTHYCCKHU 000CHOBAaHHOI'O OTHOIICHUS K




CBOEMY 3/I0POBBIO U IIPUPOIHOM cperie

3.2

ChopMupoBaHHOCTh YMEHHH KPUTHYECKH aHATM3UPOBATH XUMHUYECKYIO
UH(POPMAIUIO, TIOIy4aeMyI0 U3 pa3HBIX MCTOUYHUKOB (CpeICcTBa MacCOBOU

KOMMYHUKAIINH, CETh UHTEpHET U apyrue)

3.3

ChopmupoBaHHOCTh  YMECHHM  COONIOAATh  MpaBWIa  KOJOTHYECKU
eJIeCO0OPA3HOTO TIOBEJCHHS B OBITY M TPYIOBOH JCSITEIHLHOCTH B ILIEJISAX

COXPaHEHUs CBOETO 3/I0POBbS U OKPYXKAIOIIEW IPUPOTHOMN CPebl

3.4

Oco3HaBaTh  OMAaCHOCTh  BO3JIEHCTBHS HA  JKUBBIE  OPTaHU3MBI
OIPEACIICHHBIX BEIIECTB, MOHUMAas cMbIch nokazarens [1/IK, noscHare Ha
npuMepax CrocoObl YMEHBIIEHUS W TPEAOTBpAIICHUS WX BPEIHOTO

BOS)IGIZCTBI/IS[ Ha OpraHu3M 4cCJjIOBCKa

3.5

ChopmrpoBaHHOCTh YMEHUI MPOBOJIUTH BBIUMCICHUS C HCIOJIb30BAHUEM
MOHATHS ""MaccoBasi JI0Jisl BELIECTBA B pacTBope", 0ObEMHBIX OTHOLICHHH
ra3oB IpU XUMHUYECKHX PEAKIMIX, MAacChl BEIlECTBA WX 00bEMa ra3oB IO
U3BECTHOMY KOJMYECTBY BELIECTBAa, Macce WM OObEMYy OJHOIO W3
y4JacCTBYIOILMX B pEaKUUH BEUIECTB, TEIUIOBOTO 3(¢eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHMS MacChl BEIIECTB, MPEBPALlEHUS U

COXpaHCHHA SHEPTHUHU

[IpoBepsiemble ameMeHThI coaepskanus (11 kmacc)

Kon

[IpoBepsieMblii 2I€MEHT COJepKAHUS

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHHU

1.1

XuMu4eckuil sneMeHT. AtoM. Snpo atoma, M30TOMBI. DJIEKTPOHHAST 000JI0YKA.
DHepreTHYecKre ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, O-2IEMEHTHI.
OcoOeHHOCTH pacripe/ielieHHus SIEKTPOHOB MO OpOUTAIsIM B aToMax 3J€MEHTOB

NEPBBIX YCTHIPEX MCPUOIOB. QHCKTpOHHaSI KOH(I)I/Il"ypaLII/ISI aTOMOB

1.2

[Tepuonnueckuii 3akoH U [lepuoanueckast cucrema XuMHYECKUX 31eMeHToB [[. 1.
MengeneeBa. Cps3p mnepuoanyeckoro 3akoHa u llepuogumueckoil CUCTEMBI

xumudeckux eMeHtoB .M. MenzaeneeBa ¢ COBPEMEHHON TEOPUEH CTPOEHUs




aTOMOB. 3aKOHOMepHOCTI/I U3MEHCHHMS CBOMCTB XHUMHUYECKHUX DJJIIEMEHTOB U
06pa3yeMHx HMHU IIPOCTBIX MW CJIOXHBIX BCHICCTB IO IpyHiiaM MW ICpUOIdaM.

3HaucHUE NEpUOoANYCCKOro 3aKOHa B Pa3BUTHU HAYKH

1.3

Crpoenne BemiecTBa. XHMHYECKass CBSi3b. BHIBI  XUMHUYECKOW  CBSI3U
(kOoBaJIGHTHAsi HEMOJIApHAsT W TMOJISIpHAsl, HMOHHAsA, MeTauinyeckas). MoHsbr:
KaTUOHBI U aHUOHBI. MexaHn3Mbl 00pa30BaHUs KOBAJICHTHOM XMMUYECKOU CBSI3U

(oOMeHHBIN U TOHOPHO-aKLENTOPHBIN). BonopoiHas cBs3b

1.4

BaneHTHOCTB. DNeKTpooTpHIaTeTbHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa MOJEKYISPHOTO U HEMOJIEKYISIPHOTO CTPOECHHA. 3aKOH IOCTOSHCTBA
COCTaBa BeIlleCcTBA. UMbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTbH CBOMCTBa
BEIIECTB OT THUMA KpUCTAJUIMYECKOW pemeTku. [loHsATHe 0 JaucnepcHbIX
cucremax. VICTUHHBIE W KOJUIOMJIHBIE pacTBOpHL. MaccoBasi J0Jsl BelllecTBa B

pactBope

1.6

Knaccudukarus Heopranndeckux coeqnHeHnil. HomeHkmaTypa HeopraHu4ecKux

BCIIICCTB

1.7

Xumudeckass — peakmusa.  Knaccupukamuss — XMMHUYECKMX — pEakIuid B
HEOPraHWYECKOM M OPraHWYeCKOW XMMHUHU. 3aKOH COXPaHEHHS MAacCChl BEIECTB,

3aKOH COXpaHCHHA U MPEBpAILlCHUA SHCPIUU ITPU XUMHUYCCKUX PECAKIUAX

1.8

CKOpOCTB p€aKknuu, €€ 3aBUCUMOCTD OT PAa3JIMYHBIX (baKTOpOB

1.9

OOpatumble peakuuud. XumMudeckoe paBHoBecwe. DakTOpbl, BIUAOIINE Ha

cocTosiHue xumuueckoro pasHosecus. [Ipunnun Jle [latense

1.10

SHGKTpOHI/ITI/I‘IeCKaH JUucconuanus. CunbHble U cla0ble QJICKTPOJINTHI. CpeL[a
BOJHBIX pPAaCTBOPOB BCHICCTB: KHCJIAA, HeﬁTpaﬂBHafI, menouHas. Peakiuu

HOHHOTrO 0OMeHa

1.11

OKHCIUTETbHO-BOCCTAHOBUTEILHEIC peaKkuuun

HeopraHquCKaﬂ XHUMHUA

2.1

Hemeramnel. IlomoxxeHne HeMETaIoB B HCpHOI[H‘-ICCKOfI CUCTEMEC XMMHUYCCKHUX

OJICMCHTOB I[I/I MenneneeBa u 0COOCHHOCTH CTPOCHHA aTOMOB. dusnueckue




CBOICTBAa HEMETAIIOB. AJUIOTPOIHS HEMETAIUIOB (Ha IPUMEpEe KUCIOPOAa, CepHl,

docdopa u yrmepona)

2.2

XUMHYECKHUE CBOMCTBA BaXXHEHUIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docthopa, ymepoma M KpEeMHHUsS) M HMX  COCOUHEHUH  (OKCHIOB,
KHCJIOPOJICOJICPXKAIIMX ~ KUCJIOT, BOJOPOAHBIX coeauHeHuit). [lpumenenue

BOKHEUIINX HEMETAIUIOB U UX COENMHEHUN

2.3

Meramnel. [lonoxxenne MetamioB B llepuonnueckoid cucteMe XUMHYECKHX
anemenToB JI.MI. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UEK
aToMoB MeTasuioB. OO0mue guznueckue cBoiicTBa MeTayioB. CIIJIaBbI METAJLIOB.

DNEeKTPOXUMUYECKUH Psi/i HAIPSXKEHUI METAJIOB

24

XUMUYECKUE CBOMCTBAa BaKHEHWIIMX METAIOB (HATpHUil, Kalui, KaJabIui,
MarHui, ajglOMUHUN, [UHK, XpPOM, XKeJie30, MeIh) M uX coeauHeHuil. OOmue

CrocoObI ToJTydeHus MeTauioB. [I[pumMeneHrne MeTauioB B OBITY U TEXHHUKE

2.5

I'enetnueckas cBA3b HCOPraHMYCCKNUX BCIICCTB, MPUHAMICKAIINUX K Pa3INdIHbIM

KjiaccaM

XUMHA U KA3HD

3.1

Ponp xumMum B 0OECIEUEHHMH SKOJIOTHYECKOM, JHEPreTHYCCKOM M IHIIEBOMN
0€301acHOCTH, Pa3BUTHH MeIUIHMHBL [loHATHE O HAyYHBIX METOAAX IO3HAHMS

BCIICCTB U XUMHUYCCKHUX peaKHI/Iﬁ

3.2

Hpe,Z[CTaBJ'IeHI/Iﬂ 00 06I_HI/IX HayYHbIX HNPUHOUIIAX IIPOMBIIIJICHHOI'O ITOJYYCHUS
BaXXHEHIINUX BellecTB. UeaoBeK B MHUPE BCIICCTB M MATCPUAIIOB: Ba)KHEHIIINE
CTPOUTCIIbHBIC MaTCpUaJibl, KOHCTPYKIHMOHHBIC MATCpUaJibl, KPACKH, CTCKIIO,
K€paMuKa, Marcpuajibl IOJId OSJICKTPOHUKH, HAHOMATCPHAJIbl, OPraHHYCCKUC H

MUHEpaJibHbIE yI00peHus

3.3

Xumus u 3A0pOBbBC YCJIOBCKA: IIpaBUJia HUCIIOJb30BAHUA JICKAPCTBCHHBIX
npenaparoB, IMpaBUjia 0€30I1aCHOTO MCITOJIb30BaHUS ImpernaparoB OBITOBOM XMMUH

B IIOBCEOHEBHOM KU3HU

I[J'IH MMPOBCACHUA CANHOI'O T'OCYAAPCTBCHHOI'O 9K3aMCHA 110 XUMHUU (L[anee - EI'D mo




XMMUH) UCTIOJIB3YeTCs NepedeHb (KoaU(PHUKATOP) NPOBEPseMbIX TPeOOBAHUH K pe3ylbTaTaM

OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbI CPEIHET0 00IIEro 00pa30BaHus U AIEMEHTOB

COZICpIKAHMSI.

[Iposepsiembie Ha EI'D no xumuu TpedoBaHus

K pe3ylibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTesIbHOM MpOrpamMmbl

cpemHero o01ero 00pa3oBaHusI

Konx
MIPOBEPSIEMOTO

TpeOOBaHUS

[IpoBepsieMble TpeOOBaHUS K IPEIMETHBIM PE3yJbTaTaM OCBOEHUS

OCHOBHOI 00pa30BaTeIbHON MTPOTpaMMBbl CPEIHETO 00IIEro 00pa3oBaHUs

Brnanenue cucteMoll XUMUYECKUX 3HAHUM, KOTOPask BKITFOYAET:

1.1

OCHOBOTIOJIATAIOIINE TOHATHUS (XMMHUYECKAN ODIIEMEHT, aTOM, H30TOIIbI,
JNIEKTPOHHAst 000JI0YKa atoma, s-, P-, d-3JeKTPOHHBIE OpOWTAIH aTOMOB,
OCHOBHOE€ H BO30YKICHHOEC COCTOSHHE aToMa, HOH, MOJCKya,

BAJICHTHOCTDB, DJICKTPOOTPULATCIIbHOCTD, CTCIICHb OKUCIICHUSA, XUMHWYCCKast

cB3p (O um T-CBA3D  yparmele cBaA3m), rHOpUAM3AIMSA aTOMHBIX
opOuTaneif, KpuUCTalIMuecKas pelleTka, MoOjb, MOJApHAas Macca,
MOJISIpHBI  00beM, MOISpHAs KOHIEHTPALMs, PaCTBOPHl (MCTUHHBIE,
JMCIIEPCHBIE  CUCTEMbI), KPHCTaJIOTUAPATHI,  YIIEPOAHBIH  CKeller,
(QyHKIMOHANbHAS TpPYINa, pajuKall, M30Mephl, CTPYKTypHas (Gopmyia,
uzoMepus (CTPyKTypHas, reoMeTpuueckas (LUC-, TpPaHCH30MEpPUs),
TOMONOTHYECKUH  psl, TOMONIOTM, YIVIEBOAOPOALI, KHCIOPOA- U
a30TCoepsKalllue  COENMHEHHs, OWOJOTMYECKH AaKTHBHBIE BEIEeCTBa
(YyIIeBOMBI, KUpPBI, OEJKH), MOHOMEp, MHOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYIISPHBIE ~ COENMHEHHUs, KPEKHHI, pPH(MOPMMHI,  THIIbI
XUMMYECKHX Ppeakuuil  (OKMCIMTEIbHO-BOCCTAHOBUTENbHBIE, 5K30- H
SHIOTEPMHUYECKHE, PEAKIUM HOHHOTO OOMEHA, TOMO- U TETepOreHHEIE,
oOpaTuMble M HEOOpaTHMBIE), PACTBOP, DIEKTPOIUTHI, HEIEKTPOIUTEL,
SIEKTPONMTUYECKAS JUCCOLMALMSA, CTENeHb IMCCOLMUALUM, OKMCIUTENb,
BOCCTAHOBHUTENb,  DIEKTPOJIU3, CKOPOCTh  XUMHYECKOH  peaKiuu,

XUMHUYCCKOC paBHOBeCI/IC)

1.2

TCOPHUH 1 3aKOHBI (TCOpI/I}I XUMHUYCCKOTO CTPOCHUA OPraHUYCCKHUX BCIICCTB




AM. byrtnepoBa,  Teopuss  BIEKTPOJUTUYECKOW  JAUCCOLUALINM,
[lepuoguueckuit 3axoH [[.M. MenneneeBa, 3akOH COXpaHEHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XUMHHM, MHPOBO33PEHUECKUE
3HaHUA, JICKAIMMEC B OCHOBC IMOHUMAaHHUA NMPUYMHHOCTU W CUCTCMHOCTU
XUMHNYECKUX ﬂBHGHHﬁ, COBPCMCHHBIC MPCACTABICHHUA O CTPOCHUU

BCIICCTBA HA aTOMHOM, MOJICKYJIAPHOM U HAAMOJICKYIIIPHOM YPOBHAX

1.3

IpCaACTaBICHUA 0 MEXaHHU3Max XUMHUYCCKUX peaKuHﬁ,
TEPMOJUHAMUYCCKUX U KHHECTUUCCKHUX 3aKOHOMCPHOCTAX UX IMMPOTCKAHUA,

0 XUMHUYCCKOM paBHOBECUU, NUCIICPCHBIX CUCTEMAX

1.4

(bakToNIOTHYECKHE CBEIEHUSI O CBOMCTBaX, COCTaBe, TMOJIYYCHUH U
0e30MacHOM  HCMOJB30BAHWU  BAXKHEWIIUX  HEOPTraHWUYECKUX U

OpraHMYECKUX BEIIECTB B ObITY U MPAKTHUECKOH JeATEIbHOCTH YeJI0BeKa

1.5

oOuiue HayyHble NPHUHIMIBI XMMHUYECKOTO IPOM3BOJACTBA (Ha IpHUMepe
IIPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMMaKa, MeETaHO/Ia, IepepaboTKu

HEePTH)

CdopMUpOBaHHOCTH YMEHUM BBISIBIISITH:

2.1

XapaKTCPHBIC IMMPHU3HAKKW W B3aUMOCBI3b M3YUYCHHBIX HOHﬂTHﬁ, IIPUMCHATH
COOTBETCTBYIOIIUE IIOHATHA IIPpU OIIMCAaHMU CTPOCHUA U CBOMCTB

HEOPraHN4CCKUX U OPraHuvdC€CKNX BCUICCTB U UX npeBpameHHﬁ

2.2

B3aMMOCBSA3b XMMHYCCKMX 3HAHHH C IIOHATHAMU U npeaACTaBICHUAMUA
ApYrux mnpeamMeToB I 0oJiee OCO3HAHHOTO IMOHHMMAaHHUSA U OOBICHEHHS

CYHIHOCTH MAaTCpUaAIbHOTI'O €AUHCTBA MUpa

C(I)OpMI/IpOBaHHO CTb YMCHMUS HUCIIOJIb30BATh:

3.1

HAaUMEHOBAaHUS XHUMHYECKHUX COCOUHEHHUH MCKAYHAPOAHOTO  COKO3a
TeOpeTquCKOﬁ n HpHKﬂaﬂHOfI XUMHUHU U TPUBUAJIBHBIC HAa3BaAHWA BCUICCTB,
OTHOCAIIUXCA K HM3YUCHHBIM KJIaCCaM OPraHUYCCKHUX U HCEOPraHUYCCKUX

COEIMHEHUN

3.2

XMMUYECKYI0 CHMBOJHMKY [UIi COCTaBleHHS (OpMYlT HEOpraHHYeCKUX
BEIIECTB, MOJIEKYIAPHBIX U CTPYKTYPHBIX (pa3BEpPHYTHIX, COKPALICHHBIX U

CKEJIETHBIX) (OPMYIT OPraHMYECKUX BEIIECTB




ChopMupoBaHHOCTh YMEHUS KJIACCH(PHUIIMPOBATD:

4.1

HCOPraHM4YCCKHUEC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBaHUsA H

KPUTEPHH IS KIaCCU(PUKAINN U3yIaeMbIX XUMHUYECKUX 00OBEKTOB

4.2

OpraHn4eCKuc BCHICCTBA, CaMOCTOATCIILHO BI>I6I/IpaTI> OCHOBAaHUsA H

KPUTEPHH IS KIaCCUPUKAINN U3yIaeMbIX XUMUYECKUX 00OBEKTOB

4.3

M0 pa3auYHBIM TpU3HAKaM (YUCIy M COCTaBy pPEarupyrollux BeEIIECTB,
TermoBoMy 3G(dEKTy peakiuu, W3MEHEHHIO CTeNeHeW OKHUCIICHHS

AJIEMEHTOB, 00PAaTUMOCTH PEAKIINH, YUACTHIO KaTaIn3aTopa)

CpopMUpPOBAaHHOCTh YMEHHUSI XapaKT€pU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM W BO30Y)KJI€HHOM COCTOSIHUM) U MOHOB XUMHUUYECKHX
anemMeHToB 1 - 4 nepuonoB Ilepuonnueckoit cucremsl .M. Menneneesa u
UX BaJICHTHBIE BO3MOKHOCTH, UCIIONB3Ys MOHATHS S-, P-, d-3JEKTPOHHBIC

opOuTa, YHEPTreTHIECKUE YPOBHH

ChopmupoBaHHOCTE yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHMUS
CBOMCTB XMMHUYECKHX SJIEMEHTOB U OOpa3yeMblX HUMHU COEAMHEHHUN IO

MepHoAaM U Ipyrnmnam

ChopMHpOBaHHOCTH yMEHHUSI COCTABJIATH YPaBHEHUS XHUMHUYECKHX

peakUuii U pacKpbIBaTh UX CYLHTHOCTb:

7.1

OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MOCPEACTBOM COCTABJICHUA

OJICKTPOHHOT'O OanaHca 3THX peaKHI/Iﬁ

7.2

YpaBHCHUA peaKI_lI/Iﬁ Pa3IMYHbIX THIIOB; IIOJHBIC W COKpAIICHHBLIC
YpaBHCHUA peaKI_lI/Iﬁ HOHHOI'O O6M€Ha, Y4YUThBIBas yCJIOBUS, IPU KOTOPBIX

9TH peaklnH UIYT A0 KOHIIA

7.3

peakuMii THIpoJn3a, peakUui KOMILIeKcooOpa3oBaHMsA (Ha MpHUMepe

TUAPOKCOKOMIUICKCOB IIMHKA U aJHOMI/IHI/IH)

C(I)OpMI/IpOBaHHO CTb YMCHHUS MOATBCPKAATH:

8.1

Ha KOHKPCTHBIX IIPUMEpPAX XapaKTCP 3aBHUCHUMOCTU peaKHHOHHOﬁ

CIIOCOOHOCTH OpraHn4CeCKux COCOUHEHUM OT KpaTHOCTH MW  THIIA




xoBaneHTHOH cBa3u (O~ u T-CBABHM)) piapvuoro BnusHUS aToMOB M
IPYII aTOMOB B MOJIEKYyJaX, a TaKKe OT OCOOEHHOCTEH peanu3aluu

PA3JINIHBIX MEXaHU3MOB IMPOTCKAHU A peaKuHﬁ

8.2

XapaKTCPHBIC XHUMHYCCKUC CBOMCTBa BCIICCTB COOTBCTCTBYIOLIMMMU

SKCIIEPUMEHTAMM U 3aIUCSIMU YPABHEHUN XUMHYECKUX PEAKIUI

ChopMupOBaHHOCTh YMEHHUSI XapaKTEPH30BaTh COCTaB M BaKHEHIINE
CBOMCTBAa BELIECTB, IPUHANICKAINIMX K OIPEICICHHBIM KilaccaM |
rpynmnaM COEAMHEHUH (TPOCThIE BEUIECTBA, OKCUAbI, THIPOKCUIBI, COJH;
YIIIEBOAOPOABI, MPOCThIE 3(PUPBI, COUPTHI, (HEHOIIBI, AJIbJETH]Ibl, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIIOKHbIE 3(QUpPbI, XUPHI, YIJIEBOAbI, AMMUHBI,

AMUHOKHCIIOTHI, OCJIKH)

10

CpopMUpPOBAaHHOCTH YMEHHUS TPOBOJUTH PaCUYEThl 10 XUMHYECKUM
dbopMmyniaM W ypaBHCHHSM XUMHUYECKHX PEAKIUH C WCIOIb30BaHUEM

(hMBUYECKUX BEITMYHH:

10.1

Macchl (00beMa, KOJTUYECTBA BEIIECTBA) MPOIYKTa PEAKIIUH, €CIIA OJTHO U3
WCXOJHBIX BEIIECTB JaHO B BUJE PAacTBOpa C OMPEACICHHOH MacCOBOM

JI0JIel PaCTBOPEHHOTO BEIIECTBA UIIH JAHO B U30BITKE (MMEET IPUMECH )

10.2

MacCOBOM WJIM 0ObEMHOM JI0JTH, BBIXOJIa TIPOAYKTA PEaKIIMH

10.3

TEIJIOBOTO 3(pdeKTa peakiuii

10.4

00BbEMHBIX OTHOLIEHUH ra30B

10.5

I10 HAXOXXACHHUIO XUMHYECKOMN (1)OpMy.TIBI BCIICCTBA

11

Bnanenue cucremMol 3HaHMKM O METOJAX HAYYHOIO IIO3HAHMS SIBJICHUU
IPUPOAbI, UCHOJB3YEMbIX B €CTECTBEHHBIX HayKaX M YMEHHE MPUMEHSTH
9TU 3HAHUSA NOPU DKCHEPUMEHTAIBHOM HCCIEIOBAHUM BEIIECTB W A
OOBSICHEHHSI XUMHUYECKUX SIBJICHHM, HMMEIOIMIMX MECTO B MPHUPOJIE,

HpaKTquCKOﬁ JIeSITeIbHOCTH YeJIOBEKa 1 B IIOBCEOHEBHOM KM3HU

12

ChopmupoBaHHOCTh YMEHHUS TPUMEHATH (MCHONB30BaTh) 3HAHUA O
COCTaBe M CBOMCTBax BELIECTB JMJIs HSKCIEPUMEHTAIBHOW MPOBEPKU

TUIIOTE3 OTHOCHTCIBHO 3aKOHOMepHOCTCﬁ MMPOTCKAHUA XUMHUUYCCKHUX




peakuMii M TPOTHO3UPOBAHUA BO3MOXKHOCTEM KX OCYLIECTBIICHUS,
CUCTEMHBIC XMMHYECKHE 3HAHUS IS OOBSICHEHHUS WM TPOTHO3WPOBAHUS
SIBJICHUM, HMEIOIIMX €CTECTBEHHOHAYYHYIO MPUPOAY; JUISl MPUHATHS

T'paMOTHBIX pGIHGHI/Iﬁ HpO6J'IeM B CUTYyallUdX, CBA3AHHBIX C XAUMHEH

13 ChopMupOBaHHOCTh yMEHHS IUIAHUPOBATH W IMPOBOJUTH XUMHYECKUI
OKCIICPUMECHT (HonyquHe U HU3YUYCHUC CBOMWCTB HCOPraHNM4YCCKUX M
OPraHMYeCKHX  BEMIECTB, Ka4eCTBEHHBIE PEAKIHH  YIJICBOJOPOIOB
Pa3IMYHBIX KJIACCOB W KHCIOPOACOJCPKAINX OPraHMYECKUX BEIIECTB,
PEIICHUEC SKCIICPUMECHTAJIBHBIX 3a/1a4 110 paClio3HaBaHUIO HCOPTaHUICCKHUX
U OpraHWYecKuX BEUIECTB) C COONIONEHUEM IMpaBuil 0OE30MacHOrO
oOpalleHUss C BellecTBaMM U JIaDOpaTopHbIM  00OpYAOBaHUEM;
(dhopMynupoBarh 1€ UCCIENOBaHUS; MPEACTABIATh B pa3audHoil (opme
PE3YIbTAThI OKCIICPpUMCHTA, AHAJIM3UPOBATH n OIICHUBATh nux

JI0CTOBEPHOCTh

14 CdopMUpOBaHHOCTH YMEHHUS OCYIIECTBIIATH IICJICHANIPABICHHBIN TTOMCK
XUMUYECKON MH(POPMAIUY B PA3INYHBIX UCTOYHHMKAX (HAydHass U y4eOHO-
Hay4JHas JUTeparypa, CPEICTBA MAacCOBOI WH(popMaluy, cetb HTEpHET 1
Ipyrue), KPUTHYECKH AaHAJU3UPOBaTh XHUMHYECKYI0 HWH(POPMAIHIO,
nepepadarpiBaTh €€ W HUCIOJIb30BaTh B COOTBETCTBUHM C IOCTaBICHHOM

ydeOHOH 3aadeii

15 ChopmupoBaHHOCTh  YMEHHS  MPOTHO3UPOBATh, AHAIU3UPOBATH U
OIICHUBATh HMH(POpPMAIMIO C TMO3UIHUI SKoJOorudeckoil Oe3omacHOCTH
MOCJIEACTBUI OBITOBOIl M TMPOU3BOJICTBEHHOW JIEATEILHOCTH YEIOBEKa,
CBSI3aHHOM ¢ TmepepaboTKoi BemecTB;, CHOPMUPOBAHHOCTh YMEHUUN
0CO3HaBaTh OMACHOCTh BO3JCHCTBHSI HA KUBBIE OPraHU3MBbI OIPEIEICHHBIX
BEIIECTB, IIOHMMAasi CMBICI [OKa3aTels MpedesibHOW  JOMyCTUMOMN
KOHIIGHTpaIlMi, WU TMOSICHATh Ha TMPUMEPax CHOCOOBl YMEHBIIEHUS U

IMpeaOTBpalICHUSA UX BPEAHOT'O BO3JCHCTBUA Ha OpraHu3M 4€JIOBCKa

HepequL QJICMCHTOB COACPIKAHUS, TPOBCPACMBIX HA EI'D no xumun

Kon [IpoBepsieMblil 2IEMEHT COaEpKaHUS




TeopeTndyeckre OCHOBBI XUMUH

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTpoeHHs atoma. Pacmpenenenue
OJICKTPOHOB 110 JSHCPICTHYCCKUM YPOBHAM. KJIaCCI/I(bI/IKaIII/ISI XUMHUYECCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHUS DHEPreTUYECKUX YPOBHEH aTtoMoB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKICHHOE COCTOSIHHUS aTOMOB. OJIEKTPOHHAas

KoH(UTyparus aroma. BaieHTHBIC ATEKTPOHBI

1.2

Ilepuonnueckass cucreMa xumuuyeckux oanemeHtoB .M.  Menneneesa.
O®usnueckuii cMmbica [lepuonnueckoro 3akona .M. Menneneesa. [lpuunnbl u
3aKOHOMEPHOCTH U3MEHEHUSI CBOVMCTB AIEMEHTOB U UX COCIMHEHUH M0 MepUoIaM
U TpymnmnaMm. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB TMPOCTHIX BEIIECTB,

BOOOPOAHBIX COG)II/IHGHI/If/i, BBICIINX OKCHUAOB U THJAPOKCHUJIOB

1.3

BanenTHOCTB. DNEeKTpOOTpUIATENBLHOCTh. CTENEHb OKUCIEHUS

1.4

Buapl xumuueckoil cBs3u (KOBaJICHTHAs, MOHHAS, METAJTMYECKAs, BOJOPOTIHAS)
1 MEXaHU3MBI ee 00pa3oBaHUsI. MeXMOIEKYIIpHbIE B3auMOCHCTBUS. BerecTra
MOJIEKYJISIPHOTO ¥ HEMOJIEKYIIPHOTO CTPO€HHUs. TuIbl KPUCTALIIMYECKHX

pelIeToK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU

1.5

Xumudeckass — peakmusa.  Knaccupukamuss — XMMHUYECKMX — pEakIuid B

HeOpraHH‘{CCKOfI u OpF&HH‘ICCKOfI XHMHH. 3aKOH COXpaHCHHA MAaCChl BEIICCTB

1.6

CKOpOCTB pE€aKnuu, €€ 3aBUCUMOCTD OT pPa3JIMYHbIX (baKTopOB

1.7

TennoBbie 3P PeKThl XUMUUYECKUX peakiuil. TepMoXxuMHuieckue ypaBHEHUS

1.8

O6paTI/IMLIe PCaKIU. XHUMHYECKOE paBHOBECHC. (DaKTOpLI, BIMAOIIUEC Ha

COCTOsIHME XuMHuueckoro paBHoBecus. [Ipunnun Jle [larense

1.9

SHGKTpOHI/ITI/I‘IeCKaH JUucconuanus. CunbHble U cla0ble QJICKTPOJINTHI. CpeL[a
BOJOHBIX PpAaCTBOPOB BCHICCTB: KHCJIAL, HeﬁTpaHBHafI, miejI0o4Has. CreneHn

Jucconyanuu. Peakuyuyu HOHHOTO oOMeHa

1.10

I'maponus coneit. MonHoe mpousBeneHrne Bonbl. Bomoponusiii nokaszarens (pH)

pacTtBopa

1.11

CnocoOn1 BbIPAKCHUA KOHLICHTpAIHUU PACTBOPOB: MACCOBAasd NOJId paCTBOPCHHOIO




BCIICCTBA, MOJIsIpHAA KOHLOCHTPALUs. HaCBIH_[eHHBIe 1 HCHACBIIICHHBIC PACTBOPHI,

pactBopuMOCTh. Kpucramoruaparsl

1.12

OKHCIIUTENFHO-BOCCTAHOBUTENbHBIE peakiu. [loBeneHne BemecTs B cpeuax C

pa3HbiM 3HaueHueM pH. MeTozpl a5eKTpoHHOTO Oaanca

1.13

DIIEKTPOJIM3 PACTBOPOB M PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKOW XUMHH

2.1

Knaccudukamus Heopranmueckux coennHeHnii. HoMmeHkiaTypa HeopraHu4ecKux

BCIICCTB

2.2

XUMHYECKUEe CBOMCTBA BaKHEHIIMX METAUIOB (HATPHUM, Kaluuid, KajbIuii,
MarHui, ajJlOMUHUN, [UHK, XpPOM, XKeJie30, MeIh) M uX coeauHeHuil. OOmue

CIIOCOOBI TTOJTYUYEHUSI METAIIIOB

2.3

XWMHYECKHE CBOMCTBA BAaXXHEHITUX HEMETAIOB (TaJOTeHOB, CEpPHI, a30Ta,
dbochopa, ymiepoma M KPEeMHHUSA) M MX  COCOUHEHUHW  (OKCHIIOB,

KHCJIOPOJICOIEPKAIIMX KUCIIOT, BOJIOPOIHBIX COCAMHEHU)

2.4

I'enernueckas cBI3b HCOPraHMYCCKNUX BEIICCTB, MPUHAMICKAIINUX K Pa3IMdYHbIM

KjiaccaM

2.5

I/I,Z[CHTI/I(bI/IKaL[I/IH HCOPraHU4CCKHUX CO€I[HH€HHﬁ. KagecTBeHnnrie pCakiuu Ha

HCOPraHNM4€CKUE BEIICCTBA U1 NOHBL

OCHOBBI OpPraHUYECKON XUMUHU

3.1

OCHOBHbBIE TIOJIO)KEHHS TEOPUM XHMHYECKOTO CTPOEHHUS OpPraHUYeCKUX
coenuHeHuil A.M. ByrnepoBa. YmiepoaHblil CKeIeT OpraHM4eCKOW MOJIEKYIIbI.
KpatHocTh xumuueckoit cBszu, O~ m T-CBA3H  gpd. gp2. sp-ruGpuamsarnuu
opOuTanell aToMOB yriepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

CTPOCHU MOJICKYIIL. T'oMomoru. I omonoruyeckui pAaA. I/I30Mep1/151 " N30MCPhbI

3.2

[lonsitue o  QyHKuMOHanbHOW  Tpymme.  OpuEHTAUHMOHHBIE  APQEKTHI

3aMeCTUTENEHN

3.3

HpC,Z[CTaBJ'ICHI/Ie 0 KJ'IaCCI/I(I)I/IKaI_[I/II/I OPraHN4YCCKUX BCIICCTB. HOMCHKJIaTypa

OpPraHU4YCCKUX COCOUHEHUI (CI/ICTeMaTI/I‘-IeCKaH) U TpPUBUAIIBHBIC HAa3BAHUA




BOKHEUIINX MPEACTABUTENEHN KJIACCOB OPraHUYECKUX BEILIECTB

3.4

CBOOOIHOpAIMKANBHBIE M WOHHBIA MeXaHW3Mbl peakuuu. [loHsTue o

Hykneoduie u snexrpoduie. [Ipasuno MapkoBHukosa. [Ipasuio 3aiineBa

3.5

Ankanpl. XMMHAYECKHME CBOMCTBA AJIKAHOB: TaJIOTEHUPOBAHME, JETUIPUPOBAHUE,
TEPMUUYECKOE PA3JI0KEHUE, KPEKUHI, u3omepusanus, ropenue. llomydenue
ankaHoB. [luxioankanel. Choenuduka CBOWCTB IUKIOAIKAHOB C  MAaJIbIM

pasMepoMm Iukia. Peakiuu npucoeuHEHUs U PaIMKaIbHOTO 3aMEIIeHUS

3.6

Ankenbl. XUMHUYECKHE CBOMCTBA: PEAKIIMU MPHUCOCIWHEHUs (TaJIOTEHUPOBAHUE,
TUAPUPOBAHUE, TUAPOTAIOTCHUPOBAHUE, THUApPATAIUS), TOPECHUS, OKUCICHHUS W
nonuMmepusanuu. [IpoMeliniuieHHble W Jab0paTopHbIe CIMOCOOBI  MOTYYEHUS

AJIKCHOB

3.7

AnkanveHbl. XMMHUYECKHUE CBOMCTBA QJIKaJUEHOB: PEAKIMU TPUCOETUHEHUS
(ruppupoBaHHe, TaJOT€HUPOBAHHUE), TOpeHUs u mnoiauMmepusanuu. [lomydeHue

aJIKaIUCHOB

3.8

AnkvuHBI. XUMHUYECKHE CBOMCTBA: PEaKIMH MPUCOEIUHECHHS (TaJIOTCHUPOBAHUE,
TUAPUPOBAHUE, TUIpATAlUs, THAPOraJIOTEHUPOBAaHUE) KaK CIOCO0 MOIydyeHus
MOJINMEPOB M JIPYTUX TMOJIE3HBIX MpOAyKToB. Peakuuu 3amenienus. lopenue
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIEPATYPHOIO IJIAMEHU JUIsl CBAPKU U PE3KU

METaJIJIOB. HpI/IMCHeHI/IC aliCTUJICHa

3.9

Apenbl. XuUMHYEeCKHE CBOWCTBAa O€H30/1a: peakuud HIEKTPOPUILHOTO
3aMelleHusl, TPUCOEAUHEHUs (THIpPUpPOBaHUE, TrajoreHupoBaHue). Peakuus
ropeansi. OCOOEHHOCTH XMMHUYECKHX CBOMCTB Tomyona. Ilomydenue Oenzomna.
Oco0OeHHOCTH XMMHYECKHX CBOMCTB crtupona. llomumepusauus cTupoa.

Crioco0ObI MOJIYUCHUS U IPUMCEHCHUC apOMATUYCCKHUX YTIICBOAOPOA0B

3.10

CHI/IpTH. Hpe,[[eJ'ILHI)Ie OIHOATOMHBIC  CITUPTHI. XHUMHYECKHE CBOICTBA:
B3aUMOJECHCTBHUE C HaTpuem KakK CIIoco0 YCTAHOBJICHUSA HaJIn4us
TUAPOKCOTPYIIIIBI, C raJJorcHoBoaopoaaMmu KakK croco0 MOJTyUCHUA
paCTBOpHTCHeﬁ, BHYTPH- U MCKMOJICKYIIIpHasA ACTUAPATAl. Peakuus roOpCHHUHL.
HOJ'Iy‘-ICHI/IC 9TAaHOJIa: PCaKIHA 6p0)KCHI/I}I TJIFOKO3bI, TUAparanusd 3STUJICHA.
OTUIICHITIUKOIb U NIMOCPUH KaK MNPCACTABUTCIIU IPEACIbHBIX MHOI'OATOMHBIX

CIIMPTOB




3.11

@denos. XUMHUUYECKHE CBOMCTBa (eHona (peakuuu C HaTpHeM, THAPOKCHIOM

Harpusi, Opomom). [Tomyuenue denomna

3.12

AJH)I[CFI/II[I)I. XHUMHUECKHE CBOMCTBa NpEACIbHBIX aJIbACTUAOB: T'MAPUPOBAHUC,
Ka4eCTBEHHBIE pEaKIMu Ha KapOOHWIbHYIO rpymmy (peakuust '"cepeOpsHOTO
3epkana", Bzaumoseicteue ¢ ruapokcuaom meau (II). Ilomydyenue npenenbHbIX
QIBJICTU/IOB: OKHCJICHHWE CIUPTOB, THApAaTalus aneThieHa. AIETOH Kak

npeaACTaBUTCIIb KCTOHOB. OcobennocTu p€aKu OKUCIICHUS all€TOHA

3.13

Kap6oHoBbI€ KHCIOTB. XHMMHUYECKHE CBOWCTBA MPENEIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUUYECKUX CBOMCTB MypaBbHUHOM KHUCIIOTHI.
[Tonydyenue mnpeAenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT: OKHCIIECHHUE
AJKaHOB, AJKEHOB, NMEPBUYHBIX CIMPTOB, aJIbJAETHAOB. BbIciine mpenenbHble U

HeTIpeeNbHbIE KapOOHOBBIE KUCIOTHI

3.14

Cnoxuple 5¢upbl u  xupbl. CrnocoObl MONYyYEHUS CIOXKHBIX A(PHUPOB.
Obparumocth peakuuu stepudukanuu. [IpumeHeHue CclIOKHBIX 3(UPOB B
MUAIIEBOH M Tap(roMEepHOM MPOMBIIUICHHOCTH. JKUPBI KaK CIOXKHBIE 3(PUPHI
IIMLEPUHA M BBICIIUX KapOOHOBBIX KHUCJIOT. XMMHYECKHE CBOWCTBA KHUPOB:

TUAPUPOBAaHUE, OKHUCIeHHe. [Maponus, WM OMBUICHHE, XXUPOB KaK Crocod

TIPOMBIIIIEHHOTO TOTY4EeH s COJIeil BBICIINX KapOoHOBBIX Kucmor. MBIIA kak

COJIM BBICIIHUX Kap6OHOBI)IX KHCJIOT

3.15

XUMHUYECKHE CBOMCTBA TIIOKO3HI: pe€akoun C Y4aCTHUEM CIIMPTOBBIX H
aﬂbﬂerHHHOﬁ rpynomn 1 MOJIOYHOKHCIIOC 6po>1<eHHe. HpI/IMeHeHI/Ie TJIFOKO3bI, €€
3HAYCHUC B KU3SHCACATCIBHOCTU OpraHu3Ma. HI/ICEIXapI/II[LIZ caxapo3a, MaJIbTO34a.
BoccranapnuBaromiue HM = HEBOCCTaHABIMBAIOIIHE JAUucaxapuabl. FI/II[pOJ'II/IS
AucaxapuaosB. HOJII/ICB.XapI/II[BIZ Kpaxmaljl, IJIMKOI'CH. CTpO@HI/IC MaKpOMOJICKYJI
Kpaxmalia, ITIMKOI'CHAa W LECJIJIIOJI03bI. dusznyeckue CBOMCTBA Kpaxmaljla H
LEUII0N03bl. XUMHYECKHE CBOMCTBa KpaxMaja: THuApPOJIN3, Ka4CCTBCHHAs
peaknuga € HUOIAO0OM. XHWMHUYECKHE CBOMCTBA MEJIIOIO3HI: TUAPOJIN3, IMOJIYUCHUC
S(I)I/IpOB nemwnono3el.  IlonsTue 00 HCKYCCTBCHHBIX BOJIOKHAX (BI/ICKO3a,

aIeTaTHBINA MIEJK)

3.16

AmuHbI. AMUHBI KaK OpPraHUYCCKHUEC OCHOBAHUA: PCAKIIUU C BO,HOI>'I, KHUCJIIOTaMU,

pcaknuud TOpPCHUA. AHunmuH Kak MMpeACTaBUTCIIb aApOMATUYCCKUX aMHHOB.




XVUMUYECKHUE CBOMCTBA AaHWUJIMHA: B3aWMOJICHCTBHE C KHUCIOTaMH, OpPOMHOMU
BOJIOM, oOkucieHue. llonydyeHWe aMUHOB QJIKWIMPOBAHUEM aMMHUAaKa U

BOCCTAHOBJICHUCM HUTPOIIPOU3BOIHBIX YITICBOAOPOAOB

3.17

AMUHOKHUCIIOTBEI U OCJKH. AMHUHOKUCIOTHI Kak amM(pOTEpHbIE OpPraHU4YEeCKUe
coequaeHusi. OCHOBHBIE aMHHOKHUCIIOTBHI, OOpasyroniue OenKku. XUMHUYECKHe
CBOMCTBa OCJTKOB: THIPOJIN3, ACHATYpAIHs, KaueCTBEHHBIE (I[BETHBIE) PEAKIINU HA

Oenku

3.18

CrpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHUMOCTh CBOMCTB TIOJUMEPOB OT
cTpoeHus: MoJyiekyll. OCHOBHBIE CIIOCOOBI TOJMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHUI: peakIuu TMOoJIUMEpHU3alud U ToyMKoHAeHcanuu. Kinaccudukanus

BOJIOKOH

3.19

Unentuduxamus opraHMYecKUX coeAuHEHUH. PemeHne sKcnepUMEHTATBHBIX

3aa4 Ha pacrio3HaBaHUEC OPraHNU4YCCKUX BEIICCTB

3.20

I'eneTnueckas cBA3b MCKAY KilaCCaMM OPraHuYCCKHUX COGI[I/IHGHI/Iﬁ

XUMHA U KA3HD

4.1

Xumusi B TIOBCeAHEBHOM >km3HU. [IpaBmia Oe3omacHON pabOThl C EIKHUMH,

TOPIOYMMHA U TOKCUYHBIMHU BEHICCTBaAMU, CPpECACTBaAMHA OBITOBOM XUMUHU

4.2

XUMUS U 3I0pOBbE. XUMHS B MEIUIIMHE. XUMHUS U CEIbCKOE XO3SIMCTBO. XUMHUS
B MPOMBIIIUICHHOCTH. XUMHUSI U DHEPTeTHKA: TPUPOJAHBINA U MOMYTHBIA He(TIHON
raspl, MX cocTaB u wucnoigb3oBanue. CocraB HepTm U ee mepepadoTKa

(TIpUpOHbIE UICTOUHUKH YITIEBOIOPOIOB)

4.3

XuMusg U 9Kojorus. XUMHUYECKOE 3arps3HEHHE OKpPYXKalollell cpeibl U ero
nocnenctsusi. Oxpana ruapocdepsl, mouBbl, atMocdepsl, Guopsl U (QayHbl OT
XUMHUYECKOoTo 3arpsisHeHus. [Ipobmema OTX0M0B M MOOOYHBIX MPOAYKTOB.

AJ'ILTepHaTI/IBHLIC HCTOYHUKU SHCPTUU

4.4

O6H_[I/Ie MNpEACTaBJIICHUA O IMPOMBIIIJICHHBIX crocobax MOJYYCHHUA XUMHUUCCKUX
BCIICCTB (Ha npuMepe IMpou3BOACTBA aMMHAKA, CepHOﬁ KI/ICJ'IOTLI). IIepHa;I u
OBCTHasA MCTAJUTYpTHs. Crexkito )51 CHJIMKaTHas1 MNPOMBIINIJICHHOCTD.
HpOMLIH_IJ'IeHHaH OopraHu4cCKas XUMMUA. CBIpBe JJIA OpFaHquCKOﬁ

MMPOMBIINIJICHHOCTH




Tunsl pacdeTHbIX 3a1a4

5.1 Pacuersl Maccel BemecTBa wWin 00beMa ra3oB II0 H3BECTHOMY KOJIMYECTBY
BEIIECTBA, MACCE WIH 00BEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAaKIIMU BELIECTB

5.2 PacueTts! TemoBoro s dexra peakuun

5.3 PacueTsl 00beMHBIX OTHOIIICHH T'a30B P XUMUYECKUX PEAKIIHIX

5.4 PacueTsr macchl (0O0BbeMa, KOJTUYECTBA BEIIECTBA) IPOAYKTOB PEAKITUH, €CIIA OTHO
13 BEILECTB JJaHO B U30BITKE (MMEET IPUMECH )

9.5 Pacuersl MaccoBoil uiaM 00BEMHOM [OJIM BBIXOJA NPOAYKTa pEaKUMH OT
TEOPETUYECKH BO3MOKHOTO

5.6 PacueTsr Macchl (00beMa, KOJTMYECTBA BEIISCTBA) MPOIYKTA PEAKIIUU, €CITH OTHO
W3 BENIECTB JAHO B BHUJIE pacTBOpa C OMNPEACICHHOW MAcCOBOM J0Jei
PacTBOPEHHOIO BEIIECTBa

5.7 Pacdersl ¢ wucnosp3oBaHMEeM MOHATUM  ""mMaccoBasg nons", '"MonsipHas
KOHLIEHTpauus'", "pacTBOpUMOCTh"

5.8 Haxoxnenne MoJekylsipHOW (GOpMYNIBl OPraHHYecKOoro BEIIeCTBA IO  €ro

IINIOTHOCTH W MACCOBBIM A0JIAM 3JICMEHTOB, BXOAJAIIHNX B €I0 COCTaB, WJIH IIO

MPOAYKTaM CrOpaHUs

TemaTu4eckoe MJIAHNPOBAHHE

10 knace
KonnuecTBo yacos DNEeKTPOHHBIE

Ne | HaummenoBanue
(undpossie)

1/ | pasjiernoB U TeM Beer | Konrponer | IIpakrtuyeck
o0pa3oBaTeNbHbIC

1| IIPOrpamMmbl 0 bI€ pabOTBI ue paboTbl
pecypcsl

Pazgen 1. TeOpeTI/IquKI/Ie OCHOBBI OpFaHHQCCKOﬁ XUMHUHU

1.1

[Ipeamer 8 bu6moreka [JOK




OPraHNu4eCcKoOu
xumuu. Teopus
CTPOCHHUS
OpPraHUYEeCKUX
coenuHeHuit A. M.

byrneposa

https://m.edso0.ru/d69d
650

Wroro mno pazueny 8

Pa3nen 2. YraeBoopoabl

Hpenenvirbie bubnuorexa [JOK

91 | YTICBOAOPOAN T 5 https://m.edsoo.ru/d69d
aJIKaHBbl, 650
IUKITOATKAHbI
Henpenenbusie
YTIIEBOAOPOIbI: bubnuoreka [IOK

2.2 QJIKEHBI, 14 1 https://m.edsoo.ru/d69d
aJIKauEHBI, 650
AJIKUHBI
Apomartuyeckue bubnuoreka [JOK

2.3 | yrIeBOIOPOMIbI 8 https://m.edsoo.ru/d69d
(apeHsb) 650
HpHpoasie bu6moreka [IOK

2.4 | MCTOUHAA 4 https://m.edsoo.ru/d69d
YIIIEBOJIOPOJIOB U

650

UX mepepadboTKa
I"anoreHnpou3BoaH bubamorexa IOK

2.5 biE YITIEBOIOPOTIOB 4 1 https://m.edsoo.ru/d69d

650
Hroro mo pazgeny 35

Paznen 3. Kucnopopcoepskaiiue opraHi4ecKue CoeTuHeHUs

bubmuoreka [JOK
3.1 Crnuptel. DeHon 11 1 https://m.edsoo.ru/d69d
650
KapOGonunbHbie
COEIMHEHUSI:
alnpAeTUIbI U bu6mmoreka [JOK
3.2 | KEeTOHBL 21 1 https://m.edsoo.ru/d69d
KapOoHoBbIe f650

KUCIOTHL. CIIOKHBIE
s¢upsl. XKups

3.3 VYraeBoasl 9 1

bu6mmoreka [JOK
https://m.edsoo.ru/d69d
650
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https://m.edsoo.ru/d69df650

Hroro no pazneny

41

Paznen 4. AzoTcoaepxariyie OpraHMuecKre COeIMHEHUS

AMUHBI. bubmuoreka [IOK
4.1 AMMHOKHUCIIOTEI. 12 1 2 https://m.edsoo.ru/d69d
Bbenkun 650
Hroro no pazgeny 12
Paszpnein 5. BEICOKOMOJIEKYIISIDHBIE COEAMHEHUS
Bricokomomnekyis bubmrorexa LIOK
51 P 6 1 https://m.edsoo.ru/d69d
HBIC COCTMHCHUS
650
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO
YACOB I1O 102 3 6
I[MPOI'PAMME
11 kaacc
Ne HaunmenoBanu | KonmdecTBo yacoB DJIEKTPOHHBIE
| e pasmenoBu (dpoBkIC)
n/ Bcer | Kontponbusl | [IpakTuuecku
TeM 00pa3zoBaTebHBIC
0| 0 € paboThI € paboThl
MPOTrpaMMBbI pecypchl
Paznen 1. Teopetnueckrne 0CHOBBI XUMHH
Crpoenue
aToma.
[Tepuoauuecku
g:aI:IZH;quKa bubmuoreka [JOK
1.1 PHO 9 https://m.edsoo.ru/2dd57f
s CHCTeMa
24
XUMHUYECKUX
3JIEMEHTOB /I.
n.
Meneneena
E:p(:::; bubmuoreka [JOK
1.2 t ' 11 1 https://m.edsoo.ru/2dd57f
Mmuoroo06pasue 24
BEIIIECTB _
< bu6mmoreka [JOK
HMHYECKH
1.3 eeime 19 1 3 https://m.edsoo.ru/2dd57f
peaxiuu 24
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https://m.edsoo.ru/d69df650
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Wroro mo pazueny 39

Paznen 2. Heopranuueckasi Xumusi

bubnuoreka [IOK
2.1 Hemeramnst 31 1 3 https://m.edsoo.ru/2dd57f
24
bu6mmoreka [{OK
2.2 Mertasisl 23 1 2 https://m.edsoo.ru/2dd57f
24
Hroro no pazgeny 54
Pazgen 3. Xumug v KU3Hb
Meroner bubmmoreka [{OK
3.1 TTOSHARMA B 9 https://m.edsoo.ru/2dd57f
XUMHU. XUMUSA
24
" XKXU3Hb
Hroro mo pazmeny 9
OBIIEE
KOJIMYECTBO
YACOB I10 102 4 8

I[TPOTPAMME
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