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HOACHUTEJBHASA 3AIIUCKA

PaGouass mporpamMmMa 1o XMMUU Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHON 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POI1
COQ), npencraBiieHHbIX B DefepaibHOM TOCYIapCTBEHHOM 0O0Opa30BaTEIbHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peaIu3yIonXx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAaMMBbI, 1 OCHOBHBIX TOJIOKEHHI
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.), a Takxke Ha
OCHOBE METOJMYECKUX pekomeHaanuii «Peanuzamus oOpa3oBaTeIbHBIX MpOrpaMMm
M0 XMMHUHU C UCIOJIb30BaHUEM 000pyAoBaHUs aeTckoro texHonapka «lllkomrpHOTrO
kBaHTOopuyMa»» ( https://apkpro.ru/bankdokumentov/).

XUMHUsT Ha ypOBHE YIIYOJEHHOTO HM3Yy4YEHUs 3aHMUMAEeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npoduibHOrO 0Oy4YeHHs, MPU3BAaHO oOOecmneunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHMKOB IIKOJbI, HEOOXOIUMYIO IS
aJanTaldyd UX K ObICTPO MEHSIONIUMCS YCJIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOIKEHU OOyUEHHS B OpraHu3aluiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCS] OJTHOM M3 NPUOPUTETHBIX AUCIUTLIUH.

B mporpaMmme Mo XMMHM Ha3HaY€HUE MpeaAMeTa «XHUMHUS» MOJy4aeT
NOAPOOHYI0  MHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOMOJATarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMON MO
XUMUHU QYHKIINH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIy4YeHHE TpPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIell cTpaTeruu
oOy4eHUs, BOCITUTAHUS U PA3BUTHUS O0YyYaIOIIUXCS CPEACTBAMHU MTPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OmpeNieSIiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TIOCIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH OOpa30BaTENbHBIX JOCTHKCHUN OOYJaroIIMXcs B
paMKax HWTOTOBOM aTTecTalud B (QopMe €IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.
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[Iporpamma jyist yriryOJIEHHOTO U3yUEHUS] XUMUH

e YCTaHABIMBAE€T HMHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4YyeHUsT B paMKax OTAEIbHBIX mpoduielt, mnpexycMaTpuBacT
pacmpesiefieHie W CTPYKTYPHPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHH, PeKOMEHIyeMOTO IS
W3YUYCHHUSI OTNICJIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIENOBATEIbHOCTh HU3YYEHUS Yy4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3a]a4 U3y4YEHUs IpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEpPUCTUKU
IUTAHUPYEMBIX ~ PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00Opa30BaTeIbHOM
MPOTPaAMMBI CpEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), @ TaKKe€ C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  OOydYarolerocs IO OCBOCHHIO
COJIEp KaHMs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHKSAM B NPOrpaMMe MO XHUMHUHU IPEAyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a npeiesiaMi yCTaHOBJICHHOM MPOTpaMMOi IO XMMUHU 00s3aTEIbHOMN
(MHBapHaHTHOM) COCTaBISIONICH cojepkaHUsl Y4eOHOro mnpeamera «XuMUsD)
0CTaéTCsi BOBMOXXHOCTh BEIOOpA €T0 BApUATUBHOM COCTABJISIONIEH, KOTOpasi JOJDKHA
OTIPEJIEISTHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 0O0yUeHHUs.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYEHUU TIPEIMETOB 0a30BOro M yYIJIyOJIEHHOIO YpOBHEM B cCHUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYyOJNEHHOTO U3YYCHHUS HANpaBJIeH Ha peau3aliuio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOT0 00pa3oBaHus
B paMKax W3YyYCHHUS CICHHAIbHBIX E€CTECTBEHHO-HAYYHBIX U XHUMHUYECKHUX
JYCLUUIUIMH B By3aX ¥ OpraHu3alusX CpelHero mpodeccruoHalIbHOro 00pa3oBaHusl.
B aroli cBs3u n3ydeHue npeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
paclIpeHue # YIUIYOJICHHE TEOPETUYECKONM U TMPaKTUYECKOW MOATOTOBKU
oOy4Jaronmxcs, BbIOPABIINX ONpPeNeAEHHBI MPOoPuiIb 00yYeHHUs, B TOM YHUCIE C
NEPCHEKTUBOM  MOCIEAYIOIIET0 TMOJYYeHUS] XUMHUYECKOro o0pa3oBaHus B
opranm3anusx mnpodeccuoHanpHOoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannii ®I'OC COO Kk mIaHUpPyEeMbIM pe3ysibTaTaM OCBOCHHS (heepanibHON
o0pa3oBaTeIbLHOM MPOTPAMMBI CPETHETO OOIIEro 00pa30BaHUs U3YUEHUE MPeIMeTa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELIEHUE 3aJlady BOCIUTAHUS U COLUATBHOTO



pa3BUTHS O0ydaromuxcs, Ha (HOPMUPOBAHUE y HHUX OOIMIEHHTEIUICKTYaTbHBIX
YMEHHM, YMEHUI palMOHANIM3ali y4eOHOro TpyJda W O0OOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAIIPEAMETHBIA XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YEHHUS
ABJIAIOTCS YIUIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
Heopranuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOU
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B IMPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuusgx 6a30BOTro U yriryOIEHHOTO YpOBHEH
U3Y4YEHUS TIPEeIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYHNHOCTb IPEAMETHBIX 3HAaHUU U
YMEHUHM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yU€HHs NIpeaMera. JDTa CUCTEMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (PaKTOJIOTMYECKOTO MaTepHaa.
Tak, Ha yrinyOJn€HHOM ypOBHE HM3ydeHHs Ipeamera oOecreyeHa BO3MOKHOCTh
3HAYUTEIBHOTO YBEIUYECHHS 00bEMA 3HAHUI O XMMHUYECKHUX 3JIEMEHTaX U CBOMCTBAX
UX COEMHEHUI Ha OCHOBE PAaCIIMPEHUS U YTIyOJeHUs TPEACTABICHUN O CTPOSHUH
BEILECTBA, XUMHUYECKOM CBS3M U 3aKOHOMEPHOCTSAX NPOTEKAHUS pPEaKIIHM,
paccMaTpuBaeMbIX C TOYKHM 3PEHUS XUMHUYECKOW KMHETHUKU U TEPMOIAMHAMUKHU.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
AJIIEMEHTOB 0a3UPYyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHMUECKUX MPEICTABICHUSX
O CTpOEHMH aroMa. XHMHUYECKas CBsI3b OOBSACHAETCS C TOYKU 3pEHUs
HHEPreTUUECKUX U3MEHEHUH Npu e€ 00pa30BaHUU U pa3pyLIEHUH, a TAKKE C TOUKU
3peHUs] MeXaHU3MOB e€ oOpa3oBaHus. M3yueHHe THUIOB peakUuil JOMOJIHAETCS
bopMHpOBaHUEM TIPEJCTABICHUNA 00 AIEKTPOXMMHUYECKHUX Ipoleccax H
AIIEKTPOJIU3€E PACIUIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnyeckoi XMMUM Npu
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUH yaensercs ocoboe
BHHUMAaHHE BOIMIPOcaM 00 JIEKTPOHHBIX 3PdeKTax, 0 B3aHMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHrnEe UMEET TO, YTO Ha COJIEP)KAHNE KyPCOB XUMUH YIITyOIEHHOTO
YPOBHS MU3YUCHHUS JJIsI KJIACCOB OMPeAeIEHHOTO Tpoduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHMH K OOIIeH cHCTeMe MNpPEeIMETHBIX 3HAHHI)
OKa3bIBAIOT BIIMSHHUE CMEXHBbIE IpeaMeThl. Tak, Hampumep, B COJEpKaHHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3UYECKOro npoduiisa 00ab110€ 3HaUYeHue OyayT
MMETh AJIEMEHTHI YueOHOro Marepuasa rno oouieit xumuu. [Ipu nzyyenuu npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOIIHOCTH 3aKOHOB M TEOPHIl B XUMHUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAsE TEOpUs
(MozexynsipHast Teopust B PU3UKE), 3aKOHBI COXPAHEHHsI MacChl M SHEPTUHU, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BEUIECTB U APYToe.



B TO Xe BpeMa B COAEp)KaHMM IIpeaMETa U1 KJIAcCOB XUMHKO-
ouonoruueckoro npoduias OONbIINI yAENbHBIN Bec OyneT MMETh OpraHuyecKas
xumus. B 3ToM ciydae npenocTaBisieTcss BO3MOKHOCTB JIJIsl 00J1€€ 00CTOSITENIBHOTO
PaccMOTpEHMsI XUMUYECKOM OpraHU3alMy KIETKH KaK OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOpPOM BXOIAT, K IPUMEpY, TAaKHUE€ CTPYKTYpPHbIE KOMIIOHEHTBI, KakK
JUNUABL, O€IKU, YTIE€BObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHus o
COCTaBE U CBOMCTBAX IPEACTABUTENIEW OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’)KaT OCHOBOM Ul M3Y4E€HMs CYIIHOCTH IPOLECCOB (POTOCHMHTE3A, JIbIXaHUS,
NULIEBAPEHUS.

B mnane ¢opMmupoBaHMs OCHOB HAyyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIIEHAYYHBIX METO/IOB MO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HAHWI M3y4eHHE NpeaMera «XHUMHs» Ha YriIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-Hay4yHble NpeaMeThl», «Marematuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu n3yyenuu yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TakxkKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHETO 00111ero 00pa3oBaHusi (Ha 6a30BOM YpPOBHE),
3ajaueil MEepBOCTENEHHONM 3HAUYMMOCTU SBIsIETCS (POPMUPOBAHHE OCHOB HAYKU
XMMHHU KaK 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IIPAKTUUECKOM AEITETbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1aun Ha
yrayOJn€HHOM YpOBHE M3YYEHHs IpeAMETa NpearoyiaraeT pealnu3aluio TaKhX
LejeH, Kak:

e (opMupoBaHME TPEACTABIEHUI: O MaTepHabHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beaylleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, YHEPTreTUYECKON U MHUIIEBOM 0€30MaCHOCTH, B Pa3BUTUU
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
0o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOJIHOM CPELIE;

e OCBOCHME CHUCTEMBI 3HAHUW, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUM, 3aKOHOB U TEOPUUW XMMHUH, COBPEMEHHBIX MPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUs XMUMHUYECKUX PEAKLHU, O
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
Hay4HBIX MPUHLIHAINAX XUMUYECKOTO MPOU3BOJICTBA;



dbopmupoBaHme y O0yJarOIIIXCSI OCO3HAHHOTO MTOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, i OOBSCHECHUS U
MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPAaMOTHOTO pelieHus Ipo0JieM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIW3a ¥ OICHKH C ITO3UIINM YKOJIOTHYSCKON 0€30aCHOCTH MOCIICICTBUM
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BaHUEM U TIEPEPaOOTKOM BEIIIECTB;
yTIIyOJICHUE MPEICTABICHUHN 0 HAYYHBIX METO/IaX MO3HAHUs, HEOOXOJUMBIX
JUI TIPUOOPETEHUsS YMEHUW OpPHUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHCHUS XWMHUYECKHX SIBJICHHWHA, HMMCIOIIMX MECTO B TMPHUPOJIES, B
MPAKTUYECKOMN JEATEIbHOCTA U TOBCEIHEBHOM KU3HMU.

B nuane peaqm3anuu NEPBOOYEPENHBIX BOCIUTATEIBHBIX W Pa3BUBAKOLIMX
(GYHKIUI LET0CTHOW CHCTEMBI CpelHero olmiero oOpa3oBaHMs MPH W3YYEHUU
npeaMera «XuUMHS» Ha  YIIYOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTAaHWE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHH TPUPOJIBI,
YBAXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKJIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH,

pa3BUTHE MOTHBAIMM K OOYYEHHIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWUIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTEeM oOyuaromuxcsi, (GopMHUpOBaHUE Y HUX CO3HATEIBHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BaHHMIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbI0 M TMOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMHpOBaHWEe yYMEHUH W HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHUS,
Pa3BUTHE IKOJOTHYECKOUN KYJIBTYPBI, MPUOOPETEHUE OTBITA OOIIECTBEHHO-
MTOJIE3HOM KOJIOTUYECKOM JESITEIIbHOCTH.

OO01iee 9nCiIo 4acoB, MPETYCMOTPEHHBIX JJI U3YYCHUSI XUMHH Ha YTITyOJIeHHOM
YpOBHE CpeaHero obiero oopazoBaHusi, coctapisiet 204 yacos: B 10 kinacce — 102
yaca (3 yaca B Hezienmo), B 11 kimacce — 102 gaca (3 yaca B HeJemio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIIMKI AaTOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). THUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, 1BOMHas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3EM B MOJEKYJIax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAUMHEHUU. MONeKynspHble W  CTPYKTYpHbIE (DOpMyIIbL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnexTpoHHbIE YPHEKTH B MOJIEKYJIAX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpencraBnenre o kiaccupukanuu opraHudeckux BemecTB. I[lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OpraHUYeCKuX peakiuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAaHUYECKUX BEIECTB MPU HAarpeBaHuu (IJIaBlIEHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuan3alnsi aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XWMHUYECKHE CBOMCTBA QJKAHOB: PEAKIUU 3aMELICHUs, HW30MEpHU3aluu,
JNETUAPUPOBAHUS, IUKIN3ALNN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMEHTAH, HUKJIOT€KCaH) UKI0AIKaHOB. CIOCOOBI MOTYYEHUs U TPUMEHEHNE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OopOuTaneil yriaepona, 6- U m-cBia3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IIPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
noauMepu3anuu u okucieHus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U TPUMEHEHUE ATKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepu3zanns conpskEHHBIX
nueHoB. CriocoOBbl MOJIy4eHUs U IPUMEHEHHUE aJKaJIUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuu3anusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMU IPUCOCANHEHHUS], ITUMEPU3ALUU U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBsA3b. CHOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
obmiast popmyIa, HOMEHKIIaTypa U U30Mepus. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJLOPOJHOM pPaAUKalle, PEAKUWHA NPUCOECAUHEHUS, OKUCICHHE T'OMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepusanus ctupona. CnocoObl NOIyYeHUS U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxacHue.
KameHHbIH yroiap U mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTu:



MEPErOHKa, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHi), pU(DOPMHUHT, TUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIILy, HUTPOrpynmy, LIHAHOTPYMIY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHHUKE M TPU CHUHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (U3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa KaJids, B3aUMOJICMCTBUE AallETWIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriiepoja U BOJOPOia B OPTaHMYECKUX BEUIECTBAX, MOJIyYEHUE ITUICHA U U3YUCHUE
€ro CBOMCTB, O3HaKoMmyieHHE C KoyuekiusiMu «Hedts» u «Yronby, ¢ obpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHoJIa W J3TaHojda). ['oMonormyeckui psna, oOmas dopmysa, H30Mepus,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMHU U  HEOPraHUYEeCKUMHU  KHUCJIOTaAMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHbBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakIuii HyKJIeo(puILHOTO 3aMelieHus. JleiicTBre Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIe COETMHEHUS] — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMoJIoruueckue psifibl alubJerujioB U KETOHOB, 0OIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue aapJIeTU0B, KAYECTBEHHBbIC peakluu Ha aibaerujibl. CrocoObl
MOJIYYEHHUS] U IPUMEHEHUE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
Oco0OEHHOCTH CBOMCTB HENPENECIbHBIX W apPOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmwas Gopmyna, HU30OMEpHS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIUX OCTaTKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mast xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBogaoB (MOHO-, Tu-
U nojucaxapujbl). MoHOcaxapuabl: TIIOK03a, (pPyKTO3a, rajsakro3a, pubdosa,
ne30kcupu0o3a. Ou3NUecKue CBOMCTBA W HaxoXJAeHUE B mpupojie. GoTOCUHTES.
XUMHUUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEACATEIbHOCTH OpraHu3Ma. /[ucaxapuipl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMala W LEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOIO3bI: TUAPOJIU3, ModydeHue 3(upoB 1emumono3sl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alle€TaTHBIN MIENK).



OKCIIepUMEHTAIbHbIE METOJIbl W3Yy4YEHHsS BEIIECTB M HUX MNpEeBpallCHUN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAayeCTBCHHBIC pPEaKIIMM Ha albJAeTH]bl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa riroko3bl ¢ ruapokcugom Meau(ll), B3aumoaeiicTBue kpaxmaia ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxale OPraHnvecKne coeJuHeHUs.

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUUYecKue W apoOMaTHYCCKHE; TEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuaaMMOHUSL.

AHUWJIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHueckoro psigaa. CTpoeHue aHUJINHA.
B3aumHoe BiMsHHE Tpymnm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJyYeHUs] U TpUMeHeHHe anudarthuueckux amMuHOB. l[lonydyeHue aHwimMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIe TPEACTABUTEIIN O
AMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJAEHCAUY, OOpa3oBaHWE TMENTUIHOU CBSI3U.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCNEpUMEHTAIbHbIE METOJIbl M3YyYEeHHUS BEIIECTB W MX IPEBpaICHUN:
pacTBopeHHe OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HAarpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS Y TTOJIMKOHACHCALIMS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTanueHOBBIN, XJIOPOIIPEHOBBIHN, H30TIPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOTPOBOIAIINE MOJTUMEPHI, OHOpa3IaracMbie OJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnsle 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJSAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpPEAEICHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpEeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHbII (aKT, runoTesa,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, IbIXaHUE, OEJIKH, YIJIEBOABI, JKHUPBI, HYKJIEHMHOBBIE KHUCIOTHI,
(bepMeHTHI.



['eorpacdus: nmonesHbie HCKONMAEMbIE, TOILIIUBO.
TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTaHWUS,
MOIOIIIME CPEJICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, -,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB TI0 AaTOMHBIM — OpPOMTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U llepuoanueckas cucreMa XMMAYECKUX DJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa W llepronnueckoil cuctemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
ITPOCTBIX U CJIIOKHBIX BEIIECTB IO IPYIIIAM U ITIEpUOAaM. 3HaAYEHUE TEPUOANIECKOTO
3akoHa [[.1. MeHpeneena.

XuMHUYeCKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIaEMOCTh KOBAJICHTHOW CBA3U. KpaTHbeie cBsa3u. BopoponHas CBs3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAMHEHNIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonsstnue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpucTtaminoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBLHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMUYecKuX peakifii B HEOPraHMYECKOW U OpraHudecKon
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUS W IPEBpallCHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTUMBIEC PEeaKITMU. XUMHUUYECKoe paBHOBecue. KoHcTanTa
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

OnekTponutuueckass auccorumanus. CuibHble U clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBHUTENb. [IpolEecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3oOKEHUE TEPOKCUAA BOJOPOJAa B TMPHUCYTCTBUU KaTAIM3aTOpa, MOMAEIU
KPUCTALTAYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PAa3JIMYHbBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriepoja).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHYECKUE CBOMCTBA: PEaKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ npuibl. TommBHBIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ 'asioreHoBOAOpOabl. BaxHeumme Kucaopoacoaepkaiime
COCIMHEHUs TrajgoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOJYyUYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
KuCcaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUIBI.



Cepa. Haxoxpaenue B TpHpoje, CIOCOOBI TOMydeHHs, (PU3NUECKHEe U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcun
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenue B mpupoje, crnocoObl MOIy4YeHUs, (U3UYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuHeruit. DocdopHbIe
ya0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
®duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOJOM, H €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxxenne MetaioB B [lepuoanyeckoid cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METaJUIOB: TUAPOMETAITYPIHUS, MMUPOMETAJLTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHEHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.



OOmast xapakTepucTuka MeTaiioB moOouHbix mnoarpymm (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

Ou3nyeckne M XUMHUYECKHE CBOMCTBA MapraHlla M €ro COCAWHECHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanaus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3NuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcusl u conu xene3a(ll) u sxenesa(lll). [Tonydenune u npuMeHeHne xKenesa u
€ro CILIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKA. [[puMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Y4YEHUE KOJUIEKUMU «MeTalibl W CIUIaBbl», B3aMMOJICHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbI METAJJIOB, B3aMMOJICUCTBUE THUIPOKCUIOB AJTIIOMUHHS W LHHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHIUIBI OPTaHU3ALUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOM3BOJICTBA aMMHUaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CMIOCOOBI MOTYyYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg ©  300pOoBbe 4enoBeka. JlekapcTBeHHblie cpenctBa. [IpaBuiia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumun B
o0ecrieueHnH MHUIeBOM 0e30MaCHOCTH.



Kocmernueckne u mapdromepneie cpenactBa. beitoBas xumwms. [IpaBuna
0€301macHOr0 UCIIOJIB30BAHUS MPENapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM KU3HHU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIITUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPaCKH, CTEKJIO, KepaMHUKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CIIU OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JM BbIX0/1a MPOYKTa PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHU4eCcKOM XuMHM B 11 Kilacce OoCylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHSITHM, MPUHATHIX B OTIEIbHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KJacCu(UKalus, MepuoIUIHOCTh, HAOIO/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kieTka, opraHusM, 3KocucTema, onocdepa, MeTadbom3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPHI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DIKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE TOPO/IbI, MOJE3HbIE UCKOIMAaeMble, TOILIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIIICHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUA TNpeaAMeTa «XHMHUS»  OTPAXKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA [I0O3HABATEILHOW M TMPAKTUYECKOU JIE€SITEIbHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAIbHBIX HOpPMax M NpaBUJaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YUYECOHBIX U MO3HABATEIBHBIX 33/1a4, BEINOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH U OCIEAYIOIIEM aHAIN3E
uH(OPMAITUH O TIEPEAOBBIX JTOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUH;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPABCTBEHHOT'O CO3HAHMUS, STHIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBApHUIICH C
MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUsl 1EHHOCTEH 3M0pOBOro W 0Oe3omacHOro o0pas3a >KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPaBWJI WHIWBHAYATHHOTO ¥  KOJUICKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  Y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUYEeCKOMY U3YyUYEeHUIO Mpodeccuil pa3iuyHOro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyayuieil mpodeccur M peaau3aluud COOCTBEHHBIX >KHU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUS TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM, BIIHSHUSI
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JIEUCTBUW, MNPUHOCAIIUX BpEl OKPYKAIOLIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HAJIM4Ms Pa3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
NPAaKTHKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TNPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUH NpoOJIeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3bl MaTepUalbHOM KyJIbTYpbl, B PELIEHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBUMI
YCIIELIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU Ka)KA0T0 4jieHa 001eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHUMAHUs CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOILIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIUXCSI JAHHBIX C LIEJIbIO MOIYYEHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH M  CHOCOOHOCTHM K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaIbHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHS MPOrPaMMBbI M0 XMUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U chneuupuKy METOAOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHble yueOHble NeHCTBHs (IT03HaBaTeJIbHbIE, KOMMYHUKATHUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4COHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 6a3oBble JIOrHYEeCKHUE TeHMCTBHUA:

CaMOCTOSITeIbHO  (DOPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAesATh LENU JEITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C IMTOCTABJICHHBIMU IIEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU IJs KiIacCUPUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKWE PACCYXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MPU pElIeHUH Y4eOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX 3a7ad, NPUMEHAThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS IS BBIABICHHS XapaKTEPHBIX MTPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuii;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CaMOCTOSATEIBHOTO IUIAHUPOBAaHUA W IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (pOpMyInpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAaHHBINA OTUET O POAETaHHOM paboTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) padoTta ¢ uHpopMaLHeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE M0COOUS,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTH U
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KaU€CTBE CPEACTBA MTPHU pabOTe C XUMUUECKON
uHboOpMalelt: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'JTIATHOCTH.

KoMMyHUKaTHBHBIC YHHMBEPCAJIbHbIE Y4eOHbIE JeHCTBUS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)AaeMOU TeMbI B X0JI€ TUAjIora U/uiu
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCICAOBAHHUMN IMyTEM COTJIACOBAHMS TO3UIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraeMblii ajropuT™M ACHCTBUM mpu
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITENBHOCTH Ha OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUM Ha YTiyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTO mpeaMeTa « XMMUs Hay4YHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJIBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TNPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKM3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUUA TPEAMETHBIE PE3yJIbTaThl MPEACTABICHBI IO TOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «Opranudeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJAaHUU HOBBIX MaTEpPHAJIOB,



HOBBIX HUCTOYHUKOB SHEPIuH, B obecrieueHun palMOHAJILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPhI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKUCIIEHUS, XUMUYECKAas CBSI3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUM; PEJICTABICHUS O
MEXaHM3MaxX XHUMHUYECKUX pEakIui, TEePMOJUHAMHYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTi, opueHtantsl | u |l pona);
(bakToJOTHYECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeATEeIIbHOCTH YEJIOBEKa, OOIMX HAYUHBIX MPUHIIUIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTABJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca »dTUX peakIMii, peakmuii HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



W3rOTaBIMBATh MOJIENIA MOJIEKYJ OPTaHUYECKHUX BELIECTB JJI WIUTFOCTPALIMH
UX XMMHAYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPHHAJJICKHOCTh M3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTACIIBbHBIX
IPEICTABUTENICH OPraHUYECKUX BEIIECTB (3THIIEH, alleTHICH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c()OPMHPOBAHHOCTh yMEHUS ONpPENENATh BHJI XUMHYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJCHTHAsT W HOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUS MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHNUE, (PU3NUECKUE
U XUMHYECKHE CBOMCTBA THUNUYHBIX TMPEICTABUTEICH PAa3JIMYHBIX KIACCOB
OpraHUYECKUX BEIIECTB: AIKAHOB, [IUKJIOATKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX MU CIIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOECIWHEHUN U AMHHOB,
AMUHOKHCIIOT,  O€NKOB,  yriaeBojoB (MOHO-, JAU- W  MOJIUCAXapUIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYIHD  CBSI3b  MEXKJAY HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIUX XHMMHYECKMX PEAKUUd C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHU4YE€CKUX COETMHEHUH OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOMU CBSI3U (G- U M-CBSI3M), B3AUMHOIO BJIMSHHS aTOMOB
U TPyNI aTOMOB B MOJIEKYJIax;

c(OpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbs (HEPTh, MPUPOIHBIN T'a3, yrojb), CIOCOOKI €ro MEPepadoTKH U MPAKTUIECKOE
NpPUMEHEHHUE POAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUSl — HAOJIIOJCHUH, U3MEPEHUU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI IPUMEHSITh 3TH 3HAHUS;

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICITUTEILHON
NESTENIbBHOCTH — aHajJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHE, CUCTEMaTU3aluIo,



BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JIJI1 U3YUYEHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONW XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 00OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACYETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS [Tl IPUHSATUSI TPAMOTHBIX pEIIeHUN npodiaemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIOACHUEM IPaBHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JEWCTBHUS HA KUBBIC OPraHU3MBI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh II€JCHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, iepepadaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HAyK W €€ poju B 00ecleueHnH yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECIEUYEHUH PAIMOHAIBHOIO MPHUPOAOIOIL30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa artoma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TMOpHUIM3alsl aTOMHBIX OpOuTajieil, HWOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJUTHI, DJICKTPOJUTHYECKAs JTUCCOLMAILMS, CTENEeHb JUCCOIMAlINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUN
3akoH J[.11. MeHnneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKUHUi, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUs, O XUMHUYECKOM PABHOBECHH,
pacTBOpax W JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BCIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAy4HBIX
MPUHIIAIIAX XUMUYECKOTO MMPOU3BOJICTBA;

chOpMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOPMUPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss ¢GopMysl BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIASIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIUHEHMSIX, BUJ XMUMHUYECKON CBSI3U (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUSI KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKHUE BEIIECTBA
10 UX COCTABY, XUMHUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(GEKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI 3JIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO KaTajau3zaTopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS Kilaccupukaimu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenpeneeBa u JeMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHUM 1o mnepuogaMm u rpynmnam Ilepuonnueckoin cucremsr J[. .
MenpeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TI'E€HETUYECKOU CBSI3UM MEXKIY HEOPraHMYECKMMM BEIIECTBAMU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIUH; PeaKIuii MOHHOTO OOMEHa MyTéM COCTABJICHHUS WX TMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWW  THUAPOJIW3A;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX IHEPreTHYECKHX XapaKTEPUCTUK, XAPAKTEP
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, YMEHHUS XapaKTEepPU30BaTh XUMUYECKHE PEAKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(OPMHPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHMM O METOJaX HAYYHOTO
MO3HAHUS SIBJICHUW TMPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BbEMA ra3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUU, €CIM OJHO U3 MCXOJHBIX BEHIECTB JIAHO B BHUJE PacTBOpa C
ompeeIéHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUA  JIKCIEPUMEHT  (MpOBEAEHUE  peakluuidi HOHHOro  oOMeHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afa4 1o TtemaM «Metawie»y u  «Hemeramisy) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opyaoBaHueM, GOPMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3IMYHOM
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCT;



c(hOpPMUPOBAHHOCTh YMEHUI: COOJIOIaTh MTPaBUiIa TIOJIb30BAHUS XUMUYECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMW: OCYIIECTBIIATH I€JCHANPABICHHBIA IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOJIb30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.

MATEPUAJIBHO-TEXHUYECKAS BA3A «IIIKOJIBHOT'O KBAHTOPUYMA»,
HCIIOJIB3YEMOTI'O JJISI PEAJIM3AIIAN OBPA3OBATEJIBHOM ITPOI'PAMMBI
O XUMHUHA IJ14 10 ! 11 KITACCOB.

MartepuanpHO-TeXHIYecKas 0a3a «I1IkoapHOr0 KBaHTOPHYMay» BKIIFOYAET B
ceOs coBpeMeHHOe oOopynoBanue Releon, coBpeMeHHBbIC U KiIaCCHUSCKHE
pUOOPHI.

Hudporas (komnbroTepHas) gadoparopus (LIJI), nporpammuo-
annapaTHbId KOMILIEKC, CHCTeMA JaTYMKOB — KOMIUIEKT Y4eOHOTO
000pyI0BaHUS, BKIIFOUAIOIINA U3MEPUTENbHBIN 0JIOK, HHTEpdEHC KOTOPOTO
MO3BOJISIET 00ECIIEYNBATh CBS3b C IEPCOHATBLHBIM KOMIIBIOTEPOM, U HA0OP
TATYNKOB, PETUCTPHUPYIONTUX 3HAYCHUS PAa3IMIHbBIX BEIIMYUH.

JlaT4uK TeMnepaTypbl IVIATHHOBBIN — MPOCTON M HAAEKHBIN TATUHK,
IpeIHa3HAuYeH JIJIsl UBMEPEHUS TEMIIEPATyphl B BOAHBIX pacTBOpPaxX U B ra30BbIX
cpenax. Umeet paznuunsbiil 1uana3zoH usmepenuit ot —40 qo +180
°C. TexHMYECKHE XAPAKTEPUCTHUKH TaTUMKA YKa3aHbl B MHCTPYKLIMH 10
DKCILTYaTaLHH.

JlaTYnK TeMIepaTypbl TEPMONAPHBINA MPEIHA3HAYEH ISl U3MEPEHUS
temriepatyp 10 900 °C, ucnosib3yercs Mpu BHITIOJHEHUU PabOT, CBA3aHHBIX C
U3MEPEHUEM TEMIIEpaTyp MJIAMEHH, TUIABJICHHS U Pa3JIOKEHUS BEIIECTB.

HMaTuyuk pH npennazHaden a1t u3MepeHusi BOAopoAHOTo nokazatens (pH).
[wnanazon uzmepenuit pH or 0—14. OH ncnonbe3yercs A1t U3BMEPEHUS
BOJOPOJIHOT'O [TOKA3aTelsl BOJHBIX PACTBOPOB B Pa3INYHBIX UCCIIETOBAHUSAX
00BEKTOB OKPYKAIOLIEH CPEIbI.

JlaTunK oNTHYECKOH IVIOTHOCTH (KOJIOPUMETP) — MpEeAHA3HAYECH [JIs
M3MEpPEHHUsI ONITUYECKOMN MIIOTHOCTH OKpALIEHHBIX pacTBOpoB. Mcnonb3yercs npu
nzydeHuu TemM «PactBopbi», «CKOPOCTh XUMUYECKHUX PEAKLIUI», ONPEACIICHUN
KOHLIEHTPAIlMU OKPAILIEHHBIX MOHOB WM COEAUHEHUN. B KOMILJIEKT BXOAAT



JATYUKHU C Pa3IMYHON JIMHOM BOJIH MOJIYIIPOBOJITHUKOBBIX HCTOYHUKOB cBeTa: 465
1 525 HM. OOBEM KIOBETHI COCTABIISIET 4 MII, JUIMHA ONTUYECKOTO MyTH — 10 MM.

JIaTYHK 3JIEKTPONPOBOIHOCTH IIPEAHA3HAUEH JJISI U3MEPEHHUS YIEIbHON
AIIEKTPOIPOBOTHOCTH JKHJIKOCTEW, B TOM YHCJIE U BOJHBIX paCTBOPOB BELIECTB.
[IpumensieTcs pu U3y4EHUH TEOPUH JIEKTPOIUTHYECKON JUCCOLIMALIH,
XapaKTEPUCTHUK BOJHBIX PACTBOPOB.

I[lnanupyembie pe3yiabTaThbl OCBOEHHS Y4eOHOro mpeaMeTra XUMHUH C
ucnob3oBanuem ooopyaosanus «lIkoabHoro KBanropuyma.

JINYHOCTHBIE pe3y/IbTaThl

OOyuaromuiics TOTYYUT BO3MOXKHOCTH ISl (DOPMHpOBAHUS CIEAYIONINX
JUYHOCTHBIX Y Y /I:

* OCO3HABaTh CBOIO IPaXKIaHCKYI0 UJAEHTUYHOCTb, ITATPUOTHU3M, YBAXKECHHUE K
CBOEMY HapOay, OTBETCTBEHHOCTH Ilepe]l POMMHOM, TOPAOCTH 3a HEE;

* 0CO3HAaHHO (POPMHUPOBATH U OTCTAUBATh CBOIO T'PAXKAAHCKYIO MO3ULIMIO KaK
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO OOIIECTBA;

* (opMHpPOBaTH CBOE MHPOBO33PEHHUE, COOTBETCTBYIOUIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOILLIECTBEHHON PAKTHKHY;

* HENpephlBHO pa3BUBaTh B ce0€ TOTOBHOCTb M CIOCOOHOCTh K
CaMOCTOSITETIbHOM, TBOPUYECKOW U OTBETCTBEHHOM JEATEIBHOCTH;

* COTPYAHHMYAaTh CO CBEPCTHUKAMH U B3POCIBIMM B 00pa30oBaTEIbHOM,
OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIEI0BATEIBCKON U TPOEKTHOM 1€ATEIbHOCTH;

* (popmMHpOBaTH CO3HATEIHLHOE OTHOUIEHHE K HENPEPHIBHOMY OOpa30BaHUIO
KaK YCJIOBHIO YCITCIIHON MPO(GEeCCHOHAIIBHOM M OOIIIECTBEHHOM eI TEILHOCTH;

* OCYILECTBIIATh OCO3HAHHBIN BHIOOp OynyIliel nmpodeccuu U BO3MOKHOCTEN
peanu3anuu cOOCTBEHHBIX )KM3HEHHBIX IJIAHOB;

* (opMHpOBaTh SKOJIOTMYECKOE MBIIUIEHUE, MPUOOPECTH OMBIT 3KOJIOro-
HaIlpaBJICHHOW JEATENbHOCTH

MeranpeaMeTHbie pe3yJbTaThl

PerynsTuBHEIE

OOyyaromuiics TOJYYUT BO3MOXKHOCTH [JIsi (POPMUPOBAHUS CIIETYIOUIUX
perynaTuBHbIX Y Y /1:

* BBISIBJISITH M (POPMYIIMPOBATH YUEOHYIO IPOoOIieMy;

* OMPENEIATH LN ACSITEIIbHOCTH U COCTAaBIAThH €€ IJIaH, KOHTPOJIUPOBATh U

KOPPEKTUPOBATH ACATEIBHOCTD;

* BBHIOMpATHh YCIECIIHbIE CTPATETHMH B PA3JMYHBIX CUTYyaIUsSX; OCO3HABATH
IPUYUHBI CBOETO ycCIieXa WM Heyclexa, HaXOAUTh CIOCOObI BHIXOJA U3 CUTYalluu
HEYyCIIeXa;



* IPOIYKTHUBHO OOIIATHCA M B3aMMOJICHCTBOBATh B MPOIECCE COBMECTHOU
NEeATEIbHOCTH, YYWUTHIBATh IMO3ULHMHM JPYTUX YYaCTHUKOB JESTEIBHOCTH,
s dextuBHO pazpemars KOHPUKTHL [lo3HaBaTenbHble OO0yUYaAIOMMIACS MOTYYUT
BO3MOXKHOCTb /17151 (JOPMUPOBAHUS CIEYIOIIMNX O3HABATENbHBIX Y Y /1

* OCYILIECTBIIAATH IIOMCK PA3JIMYHBIX AJITOPUTMOB PELICHUS INPAKTUYECKUX
3aJ1a4, PUMEHSTh Pa3JIMYHbIe METObI IO3HAHHUS;

* OCYIIECTBIISITh CAMOCTOSTEIbHYI0O HH(GOPMAIMOHHO-TIO3HABATEIbHYIO
JEATEIbHOCTh, BKJIIOYAash yYMEHHE OPUEHTUPOBATBHCS B PA3JIUMYHBIX MCTOYHUKAX
uHpOpMaIlMM, KPUTUYECKHM OLEHUBATh M HHTEPHPETUPOBATH HHPOpPMALHIO,
NOJIy4aeMYIO U3 PA3JIMYHbIX HCTOYHUKOB;

* HCIIOJIb30BaTh CpelncTBa HWHGOPMAIMOHHBIX H KOMMYHHMKAIIMOHHBIX
texHosorni (MKT) B pemeHud KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHM3alMOHHBIX 337a4 ¢ COONII0IEHNEM TpeOoBaHH O6€30MacHOCTH;

* CTPOMTDH JIOTUYECKUE PACCYKIEHUs, (HOPMYIUpPOBaTh YMO3AKIIOUEHUS Ha
OCHOBE BBISIBIICHHBIX IPUYMHHO-CIIEJICTBEHHBIX CBS3€EH;

* CO3/1aBaTh MOJIENIM U3Y4YaeMbIX OOBEKTOB, BBIJIETATh B HUX CYIIECTBEHHbBIC
XapaKTEPUCTHKH, IPEOOPA30BHIBATH MOJIENH;

* npeoOpa3oBbIBaTh MHMOpPMAIMIO W3 OJHOTO BHAA B JAPYroil; BbIOHMpaTh
y00HYyI0 (hopMy PUKCaLlMU U MPEACTABICHUS HHPOPMALIY;

* BJIAQAETh METOJAaMHM TIO3HABATEIBHON pPEQIEKCUM KaK OCO3HaHHUS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENIBbHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHMI, T'PAHMI] CBOETO 3HAHUSA M HE3HAHUS, HOBBIX IIO3HABATEIBHBIX 33/1a4 U
CPEICTB UX JOCTUKEHUS.

Ilo3HaBaTeabHbIE

OOyyaromuiics TOJYYUT BO3MOXKHOCTH Il (POPMHUPOBAHUS CIEAYIOIIUX
Mo3HaBaTeabHbIX Y'Y [I:

* OCYILIECTBIISATh NOMCK PA3JIMYHBIX AJITOPUTMOB PEIICHUS MPAKTHYECKUX
3aJ1a4, IPUMEHSTh Pa3JIMYHbIe METObI I03HAHNUS;

* OCYLIECTBIISATb CAMOCTOSITENIbHYI0  HMH()OPMAIMOHHO-TIO3HABATEIbHYIO
NeSATEIbHOCTh, BKJIIOYAsh YMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHHUKAX
uH(pOpMaIMU, KPUTHUYECKH OLICHUBAaTh W HWHTEPIPETUPOBATh HH(POPMALIHIO,
NOJIy4aeMYIO U3 PA3JIMYHbIX HICTOYHUKOB;

* HCIIOJIb30BaTh CpeACTBa HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
texHosornii (MKT) B pemeHur KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHU3aIllMOHHBIX 3aJ71a4 C COOJII0ICHUEM TpeOOBaHUM 0€30MacHOCTH;

* CTPOUTH JIOTUYECKUE PaACCYKIEHUS, (POPMYIHpPOBATh YMO3AKIIOUCHHS Ha
OCHOBE BBISIBIICHHBIX IPUYMHHO-CIIECTBEHHBIX CBS3EH;

* CO3[aBaTh MOJIEIH U3y4aeMbIX OOBEKTOB, BBIACIATh B HUX CYIIECTBEHHBIC
XapaKTEPUCTUKHU, IPEOOPA30BLIBATH MOJIEIH;




* mpeoOpa3oBbIBaTh WH(POPMAIMIO W3 OJHOTO BHJA B JPYroil; BHIOWPATH
yno0Hy0 dhopmy (HDHUKCAITUU U TIPEICTaBIeHUs HH(DOpMAITUH;

* BIAJCTh METOJAaMH TO3HABATENbHOW pe(QICKCUU KaK OCO3HAHUS
COBEpIIIAEMBIX JEHCTBHH M MBICIUTEIBHBIX MPOIECCOB, WX pE3YJIbTaTOB W
OCHOBaHUi, TPaHUIl CBOETO 3HAHMUS W HE3HAHUS, HOBBIX TMO3HABATEIHHBIX 33734 U
CPEIICTB UX JOCTHIKEHUSI.

IIpeaMeTHbIE pe3yabTaThI

OOyyJaromuiicst HAy9IUTCS:

* WCCIIEJIOBaTh CBOWCTBA HEOPTaHWYECKUX M OPTraHMYECKHX BEIIECTB,
OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHUX PEAKIIHMiA, TPOTHO3UPOBATH
BO3MOKHOCTh MX OCYIIIECTBIICHUS;

* BBIIBUTATh THIOTE3bl HA OCHOBE 3HAHWUH O COCTaBe, CTPOCHUHU BEIIECTBA U
OCHOBHBIX XUMHUYECKUX 3aKOHAX, TPOBEPATh UX IKCIEPUMEHTAIBLHO, (PopMyIupys
1eJb UCCIICIOBAHUS;

* BJAJCTh METOJAMH CaMOCTOSATEIBHOTO IUIAHUPOBAHUS W TIPOBEICHUS
XUMHUUYECKUX HKCIEPUMEHTOB C COOJIOJICHUEM IMpaBmwi Oe30macHOi padboThl ¢
BEIIECTBaMH U JaOOpaTOPHBIM 000PYI0BaHUEM;

* ONHCHIBaTh, AHAJIU3UPOBATH M OICHUBATH JOCTOBEPHOCTH MOJYYEHHOTO
pe3yibTaTta;

* TIPOTHO3UPOBATH, AHAIM3UPOBATH M OIICHUBATH C MO3UIMHA 3KOJIOTHUECKOU
0€30MacHOCTH TIOCJICJICTBUS OBITOBOM W TMPOW3BOACTBEHHOW JEATEIHLHOCTH
4elioBeKa, CBs3aHHOM ¢ mepepaboTkoil BemiecTB. OOyyaromuics MOTYyYUT
BO3MOKHOCTh HAYYUTHCS:

* CaMOCTOATENHHO (HOPMHUPOBATH CHCTEMY COOCTBEHHBIX 3HAHUU 00 OOIIUX
XUMUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSX;

* MPOTHO3UPOBATH CBOMCTBA BEIIECTB HA OCHOBE MX CTPOCHHS,;

* UCTIOJIB30BATh MOTYUYEHHBIC 3HAHUS B OBITY;

* MMOHUMATh M OOBSCHATH POJIb XUMHUYECKUX IMPOIECCOB, MPOTEKAIOIUX B
IPHUPOJIE;

* IUTAHUPOBATH U OCYIICCTBIIATh YUCOHBIC XUMUYECKHUE IKCTICPUMCHTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos Hcnoabs3oBanue
HaumeHoBaHue pa3iesioB M TeM 000pya0BaHUsA
Ne ni/m Konrposbnusie IIpakrunyeckue
NMPOrpamMMbI Beero Jlagoparopubie  «llkoJabHOrO
padoThI padoTshI
padoTshI KBanropuyma
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMUM
[udposas
. nabopaTopus
[Ipeamer oprann4eckoil XUMHH. Releon ¢
11 Teopus cTpoCHHS OPraHUIECKUX 8 1
. JTaTYNKOM
coenunenunii A. M. byrieposa .
BBICOKOM
TEeMIIepaTypbl
Hroro no paszneny 8
Pa3nea 2. Yraesogopoasnl
[udposas
nabopaTopus
21 [IpenenbHbIE YTIIEBOAOPOIBI — 5 1 Releon ¢
' aJIKaHbI, [IUKIJIOAJIKAHbI JATYNKOM
ONTUYECKOMN
IJIOTHOCTHU
99 HenpenenbHble yriieBogopoabL: 14 1
' AJIKEHBI, AJIKaIUECHbI, AIIKUHBI
23 ApomaTndeckue yriaeBogopoabl 8
' (apeHsI)
54 [IpupoaHbie ICTOYHUKHT 4
' YTJIEBOIOPOOB U UX MepepadoTka




2.5 l"asioreHnpor3BOAHbBIE YTIEBOAOPOIOB 4
Hroro no pazaeny 35
Paznen 3. Kucsiopoacoaep:xaniue oprannyecKue coeIuHeHust
Hudposas
nabopaTopus
Releon ¢
JATIUKOM
BBICOKOM
TEeMIIEPATYpPhI
3.1 Cnuprel. ®enon 11 patyp
Hudposas
nabopaTopus
Releon c
JATYNKOM
ONTUYECKOMN
TJIOTHOCTH
nudposas
KapOonumnbsHbIe COeTUHEHUS: Lucpp
nabopaTopus
3.2 anpJeruibl 1 keToHsl. KapOoHoBBIE 21
Releon ¢
K1CcnoThl. CroxHbIe 3Qupshl. Kupbl
natyukom pH
3.3 VrneBoasl 9
Hroro no pazneny 41

Pa3nea 4. Asorcoaepikamue opraHu4ecKue coeJHHeHHs

4.1

AMUHBI. AMHUHOKHUCIIOTHI. benku

12

Hudposas
naboparopust

Releon ¢
naryukom pH




Hroro no pazneny

Paszneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

12

5.1 BBICOKOMOJIEKYIIApPHBIE COCITUHEHUS 6
Hroro mo pazaeny 6
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJIACC

KoauuecTBO yacoB Hcnoan3oBanue
HaumeHoBaHue pa3jiesioB u 00opyaoBaHus
Ne i/l Konrpouabusie IIpakruyeckue
TEM NMPOrpaMmabl Bceero JIaﬁopaTop}[],[e «IIIK0JIBHOTO
padoThbI padoTbI paGoTbHI KBanTopayMa»
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue aToma.
[Tepuonnueckuii 3aKOH U
1.1 [Tepnoanueckas cucrema 9
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
12 Crtpoenue BemiecTna. 11
' MHoroo6pasue BENIECTB
Hudposas
naboparopust
Releon ¢ gatynkom
TeMIepaTypsl (MU
1.3 XUMHYECKHE PEeaKIuu 19 3 6 JTATYNKOM BBICOKOM
TeMIepaTypsbl),
OIITHYECKOM
IUIOTHOCTH,
Jatyukom pH
Hroro mo pasneny 39
Pa3nea 2. Heopranuyeckasi Xumust
2.1 Hemeramner 31
2.2 MerTamnsl 23




Hroro no pazneny

Paznen 3. XuMus u :KU3HL

54

MGTOI[BI II03HaHHUA B XUMUH.

i

3 XUMUS U )KU3HB o
Hroro mo pazaeny 9
OBULIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Copepxanuie 00y4eHUs peain30BaHO B yUeOHHKAX XMMUHU, BBITYIICHHBIX U3/1aTEIbCTBOM

«IIpocBemienue»:

1. Xwumus. YriuyoneHnHsiit ypoBeHb. 10 kimace. Y4eOHUK ¢ 2IEKTPOHHBIM ITPHIIOKEHUEM
(aBropsl B. B. Epemun, H. E. Ky3smenko, B. U. Tepenun, A. A. Ipo3aos, B. B. JIynun).

2. Xumuda. YrayOneHHbli ypoBeHb. 11 kiacc. Y4eOHUK ¢ 3IEKTPOHHBIM MPUIOKEHHEM
(aBropsl B. B. Epemun, H. E. Ky3smenko, A. A. JIpo3nos, B. B. JIyaun).2022 r.

3. Epemun B. B., Ky3zemenko H. E., [lpo3noB A. A., Jlynun B. B. Xumus. Yriay6neHHbIi
ypoBenb. 11 knacc, 2022 1.

4. Meroanyeckre peKOMEHIAIMH ISl TPOBEICHUS J1TabopaTOpHBIX paboT mo xumuu. Releon,
2015 .

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. Metoauueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3smenxko, B. 1. Tepenuna,
A. A. lpo3nosa, B. B. Jlynuna «Xumus. YriayOneHsusiit ypoBeHb. 10 kiaace» (aBTOpbI
B. B. Epemun, B. . Maxonuna, O. }0. Cumonoga, 1. B. Epemuna, A. A. [Ipo3nos, 2. 1O.
Kepumos), 2022 r.

2. Meronnueckoe mocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, A. A. JIpo3osa,
B. B. Jlyauna «Xumus. Yroyonenusiit ypoBensb. 11 kimace» (aBtopsl B. B. Epemun, H. B.
Bonkosa, H. B. ®upcroBa, 1. B. Epemuna, A. A. [lpo3nos, 2. 0. Kepumog), 2022 r.

3. Meroanueckre peKOMEHIAINH JIUIS IPOBEICHUS J1a00paTOPHBIX PabOT 11O XUMHUH JIJIS

npenozaasatens. Releon, 2015 r.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://fipi.ru/ege

chem-ege.sdamgia.ru

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/11/
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