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MNOSACHUTEJBHAS 3ATIMCKA

Pabouas nporpamMma 1o XHMHH Ha ypoBHe CpeIHero obiero obpasoBaHus
paspaborana Ha ocHoBe DenepaibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «06
obpazoBanuu B Poccuiickoli ®enepanumny, TpeGosanuit k pe3yiabTaTaM OCBOCHHS
denepansroit obpasoBaTesbHOM IIPOrpaMMel CpenHero obiero
o6pazoBanua(@®OII COO), npencTaBieHHBIX B DenepanbHOM T'OCYIAPCTBEHHOM
obpasosarensiom crammapre COO, ¢ yuérom Kommenuwms npenonasanus
y4ebHoro npeamera «XuMus» B 0Opa3soBaTeNBHBIX OpraHM3alusx Poccuickoi
Denepauun, pealMsylONMX OCHOBHEIC 0OpasoBaTeNbHBIE TPOrPAaMMBI, M
OCHOBHEIX TOJIOKeHUu# «CTpaTernu pa3BUTHS BOCIMTAHHUS B PoccHiicKoi
OGenepauun na mepuox no 2025 roma» (Pacnopsuxenme IlpaBurenscrsa PO ot
29.05.2015 Ne 996 - p.).

XuMHs Ha ypOBHE YIIyOISHHOTO M3yYeHHS 3aHHMAST BaKHOE MECTO B
CHCTEME eCTEeCTBEHHO-Hay4HOro oOpa3oBanus ywammxcs 10-11 Kiaccos.
Wsyuenne mnpemmera, peamusyemoe B ycnoBusx aubdepeHIHpOBAHHOTO,
MPOGUILHOrO 00y4eHus, INpH3BAHO ObecneduTh O06ME06pPa3OBaATENBHYIO U
OOLIEKYIBTYPHYIO IIOArOTOBKY BBIIYCKHHKOB IIKONBI, HEOOXOMUMYIO IS
ajanTalyi UX K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKH3HH B COLMYME, a TAKXKe s
NPOJOIKeHNs: 00yYeHHs B OpraHM3alisIX NPOQECCHOHAIBHOr0 06pa30BaHMs, B
KOTOPBIX XMMUS SBISETCS OTHOM U3 MPUOPUTETHBIX AUCIUIIIAH.

B nporpaMme mo XuMHMM Ha3Ha4deHHe IpeaMera «XHMMHS» IOJY4YaeT
MOApPOOHYI0  MHTEPHNPETALMI0O B  COOTBETCTBUM C  OCHOBOIIONATAIOIIAMHU
nonoxenuamMu ®I'OC COO o B3anMOOOYCIIOBIEHHOCTH LENEH, COdepKaHus,
pe3ynbTaToB oOyueHHs M TpeOOBaHWM K YPOBHIO IOArOTOBKM BBIMYCKHHUKOB.
CBueTensCTBOM TOMY SBISIOTCHA CHEHYIOLIWE BEHIMOJHSEMbIE MPOrpaMMol o
XUMHIH QYHKIHH:

e HH(QOPMANMOHHO-METOAMYECKAS, peanu3alust KOTOpoi obecneynBaer
HOJy4YeHHe IPEJCTaBIeHUs O IeNsfX, CONEep)KaHWH, oOlielt crparerdu
0byueHus, BOCIIUTAHUS U PA3BUTHS 00YYaIOIUXCSl CPEACTBAMY MPEIMETA,
M3y4aeMOro B paMKax KOHKPETHOT'O IPOGUIIS;

* OpraHu3alKOHHO-TUIAHUPYIOIIas, KOTOpast MpeaycMaTpUBaeT
Ompe/eNeHye. TPUHLMUIIOB CTPYKTYPHPOBAaHUS M IIOCJIEIOBATENLHOCTH
u3y4eHus y4edOHOro Marepuana, KOJIMYECTBEHHBIX ¥ Ka4eCTBEHHBIX €ro
XapaKTepUCTHK; MOAXONO0B K (DOPMHUPOBAHUIO CONEPIKATENBHON OCHOBEI
KOHTPOJIA ¥ OIEHKH 00pa3oBaTENBHBIX MOCTHXKEHHUH OOydYaroluxcs B
paMKax WTOroBOWM arTecTaudd B (opMe eaUHOro rocyAapCTBEHHOIO
3K3aMeHa 110 XHMHUH.

[Tporpamma jyis yriryOia€HHOIO U3yUeHUS] XUMUH:



* YCTaHABIMBACT WHBAPHAHTHOE MNPEIMETHOE CONEp)aHHe, 00s3aTeNbHOe
AU M3YyYCHHS B paMKax OTHENbHBIX Npodumei, npemycMaTpuBaeT
PaclpefieNIeHde U CTPYKTYPUPOBAaHHME €ro 10 KIaccaM, OCHOBHBIM
COZlepXKaTeNIbHBIM IMHKUSIM/Pa3/ieiaM Kypca;

* JHa€T NpUMEPHOE paclpeeneHue y4eGHOro BpemeHH, PEKOMEHIyeMOro
U1t H3YYEHUS OTHAETBHEIX TEM;

* TIIpeinaraeT NpPUMEPHYIO MOCHENOBATENbHOCT H3YYEHUS y4eGHOro
Marepuaia ¢ y4€TOM JIOTHKU NOCTPOEHMS Kypca, BHYTPUINIPEIMETHEIX H
MEXIPEAMETHEIX CBs3el;

* /1aST METONMYECKYIO HHTEPNPETAIMIO LieNell U 3a1ay U3ydeHHs IpeaMeTa
Ha YITyOIEHHOM YPOBHE C YIETOM COBPEMEHHBIX IPHOPUTETOB B CHCTEME
cpenHero obmero o0pa3oBaHus, COIEpKATENBHOM XapaKTepPUCTUKH
NNaHAPYEMBIX ~ PE3YJbTaTOB OCBOGHHS OCHOBHOW 00pa3oBaTesbHOIM
[IPOrpaMMbl CPEJIHETO obiiero obpazoBaHus (TMYHOCTHBIX,
METAIIPEIMETHBIX, TPEAMETHBIX), a TaKKe C y4ETOM OCHOBHBIX BHIOB
y4eOHO-I03HABATENBHBIX  JEHCTBUN  OOYYaloLerocss 1O OCBOEHHIO
COZIepIKaHusl [IpeaMeETa.

Ilo BceM Ha3BaHHBIM NOSHIHAM B NPOrpaMME IO XMMMH TpEIyCMOTpEeHa
NPEEMCTBEHHOCT ¢ OO0y4eHHeM XWUMHHM Ha YPOBHE OCHOBHOTO OBIIEro
oOpasoBanus. 3a mpejeNaMM  YCTAHOBJIEHHOM NpPOrpaMMOd 1[0  XHMHH
0bsi3aTebHON (MHBAPMAHTHOM) COCTABIIOINEN CO/EpPKaHHs Y4eOHOrO IpeaMeTa
«Xumus» OCTaETCs BO3MOXHOCTH BEIOOpa €ro BapHATHBHON COCTaBISIOLIEH,
KOTOpasi JOJDKHA OIPENENIAThCA B COOTBETCTBHM C HANPABIEHHEM KOHKPETHOTO
npoduins o6ydeHus.

B coorsercTBHH ¢ xoHuenTyanbHeiMH monoxkeHuamu ®IOC COO o
HasHAueHUW mpeaMeToB 0a30Boro u  yriayOaéHHOrO YpoBHEH B cUCTeMe
JupepeHIupoBaHHOTO 00yUeHMsI Ha YPOBHE CpelHero obuiero o6pa3oBaHHS
XMMUA Ha YpOBHE yIIyONEHHOrO W3YYeHHs HalpaBieH Ha peaau3aluio
IPEEMCTBEHHOCTH C  TOCHEAYIOIUM  JTAlOM  IONYYEHHS  XMMHUYECKOro
o0pazoBaHusi B paMKaxX H3yYeHMs CHOCUHAGHBIX €CTECTBEHHO-HAYYHBIX |
XUMHAYECKUX MHCLHUILUIMH B By3aX M OPraHM3allusiX CpeHero mpoheCcCHOHAILHOTO
obpasoBanusi. B sToM cBA3M H3ydeHHe mnpenMmera «XUMHS» OPHEHTHPOBAHO
NPEeUMYLISCTBEHHO Ha DACIIMpeHHe W  yrilyOlNeHHe TeOpeTHYecKod H
MPaKTHYECKOW MOArOTOBKM 00ydYaromuXcsl, BHIOPABIIMX ONMpPENeNnEHHbIN MPohuib
00y4eHus, B TOM YHCIIE C IePCIEKTHBON MOCIIEAYIOMIETO ONYIEeHUS XHUMHIECKOTO
o0pa3oBaHus B OpraHM3ausIX MpodeccHoHansHOro obpasosanus. Hapsay ¢ 3tum,
B csere TpeboBanuik OI'OC COO K NIaHHpYeMbIM pE3yJbTaTaM OCBOEHHS
denepansroii oOpasoBaTesnbHOM NporpamMmsl cpeaHero o6uiero o6pa3oBaHHS
U3y4YeHHE TMpeamera «XUMHS» OPHEHTHPOBAHO TAK)Ke Ha pelleHHe 3a1ad



BOCIHMTaHMA W COLMATBHOIO PasBUTHS OOydaromuxcs, Ha (OpMUpPOBAHHE Y HHX
OOILICHHTE/IEKTYANbHBIX yMEHHH, YMEHUH palHOHATH3ANAN y4eOHOro Tpyna u
0000IERHEIX  crToco60B ACATEBHOCTH, MMEIOLIUX  MEXIUCIUIIIHHAPHBIH,
HaaNpeIMeTHBIA XapakTep.

Cocraensromumu npenMera «XuMES» Ha ypOBHE yriyOnéHHOro U3ydeHus
SBIISIOTCA  YruyOnéHHbie Kypchl — «Oprammueckas xumus» u «O6mas u
Heopranudeckas xumus». IIpu onpenenennu moxxonos k oT60py U CTPYKTYpHOI
OpraHM3allii COAEpXKaHHi ITHX KYPCOB B MpOrpamMMe 110 XHMUM 33 OCHOBY
npuHATel nonoxenus OI'OC COO o pasmmumsx 6asoBoro u yriay6néHHOro
YPOBHEW HU3y4YEHUS NpPEIMETA.

OcHoBy conepxanus KypcoB «OpraHudyeckas XuUMES» H «O6mas u
HCOpraHHYEeCKas XUMHD» COCTABJIAET COBOKYIIHOCTh MPEIMETHBIX 3HAHHUU H
YMEHUH, OTHOCAIMXCS K 6a30BOMY YPOBHIO M3y4YeHHs IpeAMeTa. dTa cHCTEMa
3HAHUH [OJIyYaeT OmpelenéHHOe TEOPETHYECKOe [OMOJHEHHE, MO3BOISIONIEe
OCO3HAHHO  OCBOMTH CYMIECTBEHHO Oosbiuii 00BEM  (HaKTOIOrMYEcKOro
matepuana. Tak, Ha yriyOnéHHOM ypOBHE u3ydeHHs NpeiMera obecredeHa
BO3MOXXHOCTb 3HAYUTEIbHOIO YBEIMYECHHS O00BEMA 3HAHUA O XUMHYECKHX
SIIEMEHTaX U CBOHCTBAX WX COENUHEHHM Ha OCHOBE PACIUMPEHHs W YTITyOIeHHs
NPEICTaBICHUH O CTPOSHHM BEIIECTBA, XUMHUYECKOH CBSI3M U 3aKOHOMEPHOCTSX
IPOTEKaHNUS peaKiui, pACCMaTPUBAEMbIX C TOYKH 3PEHHsS XMMHYECKOH KHHETHKH
¥ TEePMOAMHAMHKM. M3ydenue mnepuoAMYecKoro 3akoHa u IlepmoamyuecKoif
CHCTEMBI ~ XMMWYECKHX  3JIEMEHTOB  6asupyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKHX IPEACTABICHUAX O CTPOCHHH aTtoMa. XMMMYecKas CBS3b
OOBSCHAETCSI © TOUKH 3PEHMs IHEPreTHUeCKUX U3MEHEHUH npu eé 06pa3oBaHWH U
paspyIleHnH, a TakKe ¢ TOUKH 3PEHHs MeXaHH3MoB e obpaszoBanus. Usyuenue
TUIOB  peakuud  JOomonHAeTCs  (OPMUpOBAaHWEM  [pENCTaBlIeHUE 06
IMEKTPOXUMUYECKHX MPOLECCaxX U 3JIEKTPOIM3€e PACIIaBOB U PACTBOPOB BELIECTB.
B Kkypce opraHuWueckol XWMHH NIPH PACCMOTPEHHH PEAKIMOHHON CIOCOGHOCTH
COeNMHEHNH yyensieTcst 0coboe BHUMAaHHUE BOIPOcaM 00 3JIEKTPOHHBIX 3(derTax,
0 B3aHMHOM BJIHSHNH aTOMOB B MOJIEKYJIaX M MEXaHU3Max peakiuil.

Ocoboe 3HaueHwe HMeeT TO, YTO HA COIEPKAHWE KypPCOB XHMHH
YIIyGnEHHOTO YPOBHS M3YUEHHUS JUIS KIIACCOB ONPEAENEHHOTO MpOGUIs (IITaBHEIM
obpasoM Ha HX CTPYKTYpy ¥ XapakTep MIONOJHEHHH Kk obmeil cucreme
MPEAMETHBIX 3HaHWH) OKa3bIBAIOT BIMSHHE CMEXHBIE mpeaMeTsl. Tak, Hanpumep,
B CONEPIKaHWW TPEIMETA JJIsi KIacCOB XUMHUKO-(GH3HIECKOro npoduist 6onbiioe
3HadeHue OyIyT UMeTh 3IeMeHTHl y4eGHOro marepuana mo obmed xumuu. Ipu
H3yYEHWH IIpeIMeTa B [JaHHOM clydae aKUeHT OyHer caeinaH Ha OOIIHOCTH
METOIOB MO3HaHMs, OOLIHOCTh 3aKOHOB W TEOpHM B XUMHHU U B (DU3KMKE: aTOMHO-
MOJIEKYJIsipHasl Teopus (MoneKynspHas Teopus B QH3UKe), 3aKOHBI COXpPaHEHUI



MacChl M OSHEPruM, 3aKOHbI TEPMOAMWHAMHKH, 3NEKTPONIM3a, MPEJCTABICHHS O
CTPOEHHH BELIECTB U NPYroe.

B T0 Xe Bpems B conmepkamMm mpemMera AnS  KIACCOB  XHMUKO-
bronoruyeckoro mpoduiis GonsIIMH yaenbHbI Bec Oyner uMeTs opraHuyeckas
Xumpa. B 3ToM cimydae npenocrarnsercs  BO3MOKHOCTH s Gonee
OOCTOSTENBHONO ~ PACCMOTPEHMS XHMHYECKOM OpraHU3aluM  KIeTKH  KaK
OMONIOTHYECKOM CHCTEMBI, B COCTaB KOTOpOH BXONAT, K TIpHMepy, TaKue
CTPYKTYpHBIC KOMIIOHEHTHI, KaK JIMIOWABI, OENKH, YIJIEBOMBI, HYKIEHHOBBIC
KHCJIOTEI U fpyrue. lIpn >TOM 3HaHMS O COCTaBe U CBOMCTBAaxX IpenCTaBHTENEH
OCHOBHBIX KJIACCOB OPraHMUYECKHX BEIIECTB CNYKAaT OCHOBOW JUIsi H3ydeHHs
CYIIHOCTH IIPOLIECCOB HOTOCHHTE3, ABIXaHHS, THIIECBAPEHHS.

B rmmarme ¢opMHpoBaHMS OCHOB HAy4HOTO MHPOBO33PEHHS, OCBOCHHS
o6IIeHayYHBIX METO/IOB TIO3HAHKS 1 OIBITA IPAKTHYECKOTO MPHMEHEHHS Hay4HbIX
3HAHUM H3yYeHWe TpenMera «XWMHs» Ha YriyGNEHHOM YpOBHE OCHOBaHO Ha
MEXIPEAMETHBIX CBA3SX C Y4YeOHBIMU TIpeaAMETaMH, BXOASIIMMHU B COCTaB
npesMeTHbIX obnacreli «EcTecTBeHHO-HaydHBIE TpeIMeTH», «MaTemMatuka u
nHpopMaTrKay U «PyCCKUH A3BIK U JTATEPATYpay.

llpr wsyuennn yuebGHOro mpeamera «XuMmus» Ha yriyGnEHHOM YpOBHE
TaK)Ke, KaK Ha ypOBHE OCHOBHOTO W CpeJHero obmero obpazopanus (Ha 6a30BoM
YPOBHE), 3a/1a4el IePBOCTENEHHOM 3HAYMMOCTH SIB/ISETCSl (POPMUPOBAHHE OCHOB
HayKd XWUMHH KaK o0JacTd COBPEMEHHOrO €eCTECTBO3HAHMS, IPAKTHYecKoil
NEATENBHOCTH HeNIOBEKa U OHOTO M3 KOMIIOHEHTOB MUPOBOM KyNbTYpHL. Pemenne
OTOH 3aJa4u Ha Yray6i€HHOM YpOBHE W3y4YeHMs NpeAMETa MperoNaraeT
peanu3alyio TaKuX LeNeH, Kak:

» (opMHpOBaHWE NPENCTABIEHMH: O MaTepHAILHOM €IMHCTBE MHMPAa,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBIIEHWN NMPUPOIBI, O MECTE XUMHUU B
CHCTeMEe eCTeCTBEHHBIX HayK H e€ Bexymeidl pomu B obecrnedyeHHH
YCTOMYMBOTO  Da3sBUTHSl  4YeNOBEYeCTBa: B  pEIIEHMH  npobiem
3KOJIOTHYECKOH, SHEPreTHYECKOM M NHIIEeBOM 0e30IacHOCTH, B Pa3BHTHH
MEILIKHBI, CO3JaHAH HOBBIX MATEPHAIOB, HOBBIX HCTOYHHKOB 9HEPrUH, B
ofecriedeHny palMOHANBHOIO [PHPOJOIONBL30BaHMS, B (GOPMHPOBAHUM
MUPOBO33pEHHsI U OOIell KylbTyphl YeNOBEKa, & TaKKe 3KOJOTHYECKH
000CHOBaHHOTO OTHOLIEHHUS K CBOEMY 30POBBIO M IPHPOIHON Cpeie;

¢ OCBOEHHME CHCTEMBl 3HAHUH, JIeXKAIIHX B OCHOBE XHWMHYECKOH
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOH KapTHHBI MUpPa: (DyHIaMEHTaIbHBIX
[MOHSATHHU, 3aKOHOB M TEOPHH XMMMH, COBPEMEHHBIX MpPENCTABIECHUN O
CTPOEHHM BElIECTBA Ha pasHBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJICKYJIIPHOM,  HaJMOIIEKYJSIPHOM, O  TEepMOJMHAMUYECKHX U
KAHETUYECKUX 3aKOHOMEPHOCTAX INPOTEKaHMs XMMHUYECKUX peakuuid, o



XMMHUYECKOM PaBHOBECHH, PACTBOPAX M JUCHEPCHBIX CHCTEMaX, 00 0BIIMX
Hay4HbIX NPHHLMIIAX XHMUYECKOTO MPOH3BOJICTBA,;

thopmupoBanue y obyyarommxcs OCO3HaHHOTO IIOHHUMAaHH
BOCTPEOOBAHHOCTY CHCTEMHBIX XMMHYECKHX 3HAHWH .71 OOBICHEHHS
KIIFOYEBBIX MOEH ¥ IIPOOJIEM COBPEMEHHON XHUMMU, 1S OOBICHEHHS U
IPOTHO3MPOBAHHS ABJICHUH, UMEIOLIUX E€CTECTBEHHO-HAYYHYIO MPHPOLY;
TPaMOTHOTO PeIISHHUs IPpO6IieM, CBA3aHHEIX C XMMHUEH, MPOrHO3UPOBAHMS,
aHaJIk3a ¥ OLICHKU C MO3HIUH SKOJIOIHUECKOH 6e30IIacCHOCTH MOCTeNCTB I
OBITOBOM ¥ TNIPOK3BOJCTBEHHOH HEATENBHOCTH YEJIOBEKA, CBA3aHHOH C
XMMHUYECKUM  POM3BOJICTBOM, HCIOJNL30BaHHEM U  IepepaboTKoH
BEIIECTB;

yraybnenue  npeicTaBieHMM O  HAYYHBIX =~ METOHAX  IIO3HAHMS,
HEOOXONMMBIX A7 NpUOGpETeHHs YMEHWH OpPHEHTHPOBATHCA B Mupe
BEIIECTB ¥ OOBACHEHUS XHMHYECKHX SIBICHUH, HMMEIONIMX MECTO B
IIPUPOIE, B MMPAKTUYECKON e TETEHOCTH U IIOBCENHEBHOM JKHU3HH,

B nuane peammsaumu nepBOOYEPEIHBIX BOCHMTATENBHBIX M DPAa3BHBAIOLIMX
(YHKIMA LETOCTHOH CHCTEMBI CpeliHero obIero o6pa3OBaHUs NPU H3YYEHHH
npeamera  «Xumus» Ha  yrayOnEHHOM ypoBHE 0CO6YIO  aKTYalbHOCTh
NproOpETArOT Takue Lelk | 3a[a4H, KaK:

BOCIITaHHE YOEXKNEHHOCTH B II03HABAEMOCTH sBIEHMH NPHPOIBI,
YB&XEHUS K IIPOLECCY TBOpYECTBA B OOJACTH TEOPETHYECKHX U
MPUKITAJHBIX HUCCIEAOBaHUM B XHMHH, (HOPMHPOBaHHE MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pasBUTHE MOTHBALUM K OOYYEeHHIO W TIO3HAHMIO, CIIOCOOHOCTEH K
CaMOKOHTPOJNIK0 M CaMOBOCIHHMTAaHHIO Ha  OCHOBE  YCBOEHHS
obLievesIoBeYeCKUX EHHOCTEN;

pa3BUTHE I103HABATENLHBIX HHTEPECOB, HHTEIEKTYaIbHBIX U TBOPYECKUX
criocobHocTel OOyuaromuxcsi, (OPMUPOBAHME y HHUX CO3HATEIbHOIO
OTHOLIEHHUS K €amM000pa3’OoBaHMIO M HENPEPHIBHOMY OOpA30BaHUIO Kak
YCIIOBHIO YCHEUIHOH MPOQECCHOHANBHON U O0INECTBEHHOM AEATENBHOCTH,
OTBETCTBEHHOI'O OTHOLIEHHMS K CBOEMY 3[O0pOBBIO W IOTPEOHOCTH B
37I0POBOM 00pa3e KU3HM;

(GopMHpOBaHME YMEHUM M HABBIKOB DPA3yMHOr0 IPHUPOIOINONL30BAHUS,
PasBUTHE 3KOJOTUIECKOH KYIbTYpBl, IPHOOPETEHHE ONBITA OOIIECTBEHHO-
[IOJIE3HOM 3KOJIOTHYECKOM NesTEIbHOCTH.

O6miee 4uCNO YacoB, NPEIYCMOTPEHHBIX AJIs U3ydYEeHUsl XUMUK HA YIJIyOJIeHHOM
ypOBHE cpenHero obiiero obpazoBanus, cocrapisieT 204 ygacos: B 10 kmacce —
102 gaca (3 gaca B Henemo), B 11 kimacce — 102 yaca (3 gaca B Henemo).



COIEP)XAHUE OBYYEHUS

10 KJIACC

OPIAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OpPraHHYeCKOH XHMHH.

IlpenMer ¥  3HAuYeHME OPTaHMYECKOM  XHUMHH, NpeNCTaBlIeHHE o
MHOTr000pa3syuu OpPraHuYeCcKuX COeMHEeHHUI.

ONEKTPOHHOE CTPOCHHE aToOMa YIJIepolda: OCHOBHOE WU BO30y)xa€HHOE
COCTOsIHUS. BaneHTHEIE BO3MOXHOCTH aToMa yriepoja. XHMHYecKas CBS3b B
OpPraHM4eckux —coenuHeHMsx. Tumel ruOpuaMsaumu aroMHBIX — op6uTameii
yrnepoza. Mexauusmel 06pa3oBaniis KOBAJIEHTHOH CBA3M (O6GMEeHHBINH U JOHOPHO-
aKIEeNTOPHBIHA). Tumbl mnepekphlBaHWs aTOMHBIX OpOHTANE, G- U T-CBA3M.
Onuuapras, nBoltHas u TpoiiHast cBs3b. CoCo6sI pasphiBa CBS3el B MOJIEKyJIax
opranudeckux BemiecTs. [lonsitue o cBoGomHOM pammkane, Hykneoduiae u
sNeKTpodue.

Teopust cTpoenust opramudeckux coexuHenmit A.M. Byrneposa u
COBPEMEHHBIE NPEACTABICHHS O CTPYKTYpPE MOJIEKYIl. 3HaYeHUEe TEOPUM CTPOEHHS
OPraHW4YeCKMX COeJJHHEHUH. MoneKkynsapHble H  CTPYKTypHBIE  (OPMYIEL.
CrpyktypHbie OPMYNEI pa3sNMYHBIX BHIAOB: pa3BEpHyTas, COKpaLIEHHAs,
ckeleTHas. Fsomepus. Buael M30MepHH: CTPYKTypHas, NpOCTPAaHCTBEHHAs.
OnexTporHsle 3OGEKTE B MOJEKYJIaX OPraHHYeCKHX COeNMHEHHH (MHLYKTHBHBIA
¥ ME30MEPHBIH 3G derTs!).

IMpencrasnesne o knaccU(UKALMK OpraHWYECKMX BellecTB. lloHATHE O
¢yrnxunonansroi rpynme. I'omonorus. [omonoruyeckue psiasl. CucreMaTHdeckas
HOMeHKkaTypa opranuveckux coenuHeHuidl (IUPAC) m TpuBHaibHBIE HA3BaHHA
OTHEIbHBIX IPEACTABUTEICH.

Ocobennoctd u knaccupuKanyss OpraHUYecKux peaxiyil. OKUCIUTENbHO-
BOCCTaHOBUTEJILHEIE PEAKIIUH B OPTaHUYECKOM XUMHH.

OKCIIEpUMEHTANbHbIE METOAbl H3y9YEHWs] BEIIECTB W WX TPEBPAIICHHI:
O3HaKOMJIEHHE C 00pasliaMH OpraHHYEeCKHX BELIECTB M MaTepHalaMHu Ha HX
OCHOBE, OIBITHI [0 MNPEBPALIEHWIO OPraHAYECKUX BENIECTB TPH HarpeBaHWU
(nnaBnenue, o6yrmMBaHHE M TOpEHHE), KOHCTPYHMPOBaHHE MOZETeHd MOIeKyJ
OpraHMYECKHX BeIeCTB.

Yriesogopoasi.

Anxansl. I'oMonoraueckuil psij ankaHoB, obmias hopMysa, HOMEHKIATypa
u3oMepys. DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN AlKaHOB, Sp -
rubpuu3anys aTOMHEIX opOuTaiell yriepona, o-cBs3b. DH3MUYECKHE CBOWCTBA
aJIKaHoB.



XuMUYECKME CBOWMCTBA ANKAHOB: PEAaKIHH 3aMeLieHus, H30MepHU3alluy,
ACTHAPUPOBaHUS, UAKIM3AMY, THPONIA3a, KPEKHHTa, Topenus. [IpecTaBienue o
MEXaHU3ME peaKiiil pajiuKabHOrO 3aMeLeHHUSI.

Haxosxnenve B mpupoze. Crioco6b! IOyYe s ¥ IPHMEHEHHUE ATKAHOB.

Huxnoasnkansl. O6mas dopmyna, Homenkmatypa u usomepus. OcobeHnocTH
CTPOCHHS ¥ XMMHYECKHX CBOMCTB Maubix (IMKIONpONAH, UMKIOGYTaH) u
OOBIYHBIX (LMKIIONEHTAH, HUKIOIreKCaH) LHKI0ANKAHOB. CroCOBE! NIOJYYEHUs U
IpYMEHEHUE [IUKIIOAJIKAHOB.

Ankersl. I'omonoruyeckuif psan ajikeHos, obmas Gpopmya, HOMEHKJIaTypa.
ONeKTPOHHOE ¥  NPOCTPAHCTBEHHOE CTPOGHHE MOJEKY] AlKeHOB, sp>-
ruOpuak3anys aToMEBIX opburaneil yriepoxa, o- m m-cBssH. CTpyKTypHas
reoMeTpudeckas (IMc-TpaHc-) H30MepHs. @Ou3NYecKHe CBOWCTBA AJIKEHOB.
XuMuyeckre CBOMCTBA: peakUWH NPUCOENMHEHMS, 3aMEIeHWs B O-TIOJOKEHUE
OpY JBOMHOA CBs3M, MONMMEPHU3AllMH M OKHCneHus. [IpaBuno MapKOBHHKOBA.
KauecTBeHHbIe peakuuy Ha JBOWHYIO CBs3b. CrOCOOBI MOMYYeHHS U MPUMEHEHHE
aJIKCHOB.

Anxanyuensl. Knaccupukanus ankanueHoB (CONpsiKEHHbIE, H30IMPOBAHHEIE,
Kymynuposannvie). OCOGEHHOCTH /I€KTPOHHOTO CTPOEHHUS M XUMUYECKHX CBOHCTB
COMpPSDKEHHBIX  JIUEHOB, 1,2- wu l,4-npucoenunenue. Ilonumepuszanus
CONPsDKEHHBIX IMeH0B. Crioco0b! MoNyueHHs U MPUMEHEHHE AJIKaIMeHOB.

Anxurel. ['oMonoriyyeckuit psj ankuHOB, obias GpopMmyna, HOMEHKIATypa U
H30MepUsl. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKHHOB, Sp-
ruOpunmsanysi aTOMHbBIX opOuTanel yrimepoma. @usWyecKkde CBOMCTBA ANKHHOB.
Xumuyeckue  CBOWCTBA:  peakUMHW  NpPUCOENWHEHMS, JUMEPH3alU¥ U
TpPUMEpH3anyy, oKkucienys. KucnorHele cBolicTBa alKWHOB, MMEIOLIMX KOHIIEBYIO
TPOWHYIO CBsi3b. KayecTReHHbIE peakiuy Ha TPORHYIO CBA3b. CIIOCOOHI MOMyYeH s
4 IPUMEHEHHE aJIKHHOB.

ApOMaTHYECKHE YTIEBOAOPONbI (apeHsl). I'OMONOTHYECKHil psi apeHOoB,
obmmas dopmysa, HOMEHKIATYpa ¥ H30MepHs. DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE
CcTpoeHue MojeKynsl OeH3ona. DHU3MUYECKHE CBOMCTBA apeHOB. XHUMHUYECKHE
CBO¥CTBa O€H30/1a ¥ €ro FOMOJIOTOB: PeaKlMU 3aMelleHUs] B O€H301bHOM KOJbLE H
YIJIEBONOPOAHOM panyuKaje, PeakluuH IPHCOENHHEHHS, OKHCIEHHEe TOMOJIOrOB
6enszona. Ilpencranenue 06 OpPUEHTHUPYIOIIEM NEHCTBUM 3aMeCTUTENEHd B
OeH30/bHOM KOJIBIIE Ha IpUMepe aIKWIbHBIX pPaguKanoB, KapOOKCHIIBHOM,
TAPOKCUIBHOH, daMUHO- ¥ HUTPOIDPYINLI, aroMOB rainoreHoB. OcobeHHOCTH
XUMHAYECKUX CBOWCTB cTpoia. [lomumepusanus crupona. Cniocobsl momydeHus u
IMPUMEHEHHE apOMATHIECKUX YTIJIEBOLOPOIOB.

IMpuponsusiii ra3. [lonytasie HedrsHble rasel. HedTh u €€ MpouCXoKICHUE.
KameHnHBpl# yrojs ¥ nNpoaykTel ero nepepaborku. CrniocoOsl nepepaboTku HedTu:



TICPErOHKa, KPEKMHI (TEPMHUYECKMH, KaTaluTH4ecKuit), pudOpMHUHT, IHPOJIU3.
IIpoxyxTs nepepaboTky HeTH, HX MPHMEHEHHE B IPOMBILIJIEHHOCTY U B OBITY.

I'enernyeckas CBA3b MEXIY PA3NMYHBIMU KIIaCCAME YIIIEBOIOPO/IOB.

OJIEKTPOHHOE CTPOEHHE TaJOreHIPOU3BOIHBIX yrieBonopozoB. Peaknuu
SaMEIICHHs Talor€Ha Ha TWIPOKCOTPYINIY, HHTPOIPYINy, LHAHOTPYIIY,
amuHOrpynmy. JledcTBre Ha TralOreHNpOM3BOAHBIE BOJHOTO M CIMPTOBOrO
pacTBopa mEnoyn. Biaumone#cTBre NUIranoreHaqkaHOB C MarHWeM M IMHKOM.
Ionsrne 0 METaJII0OPraHUuYeCKUX COEIMHEHHSIX. Hcnons3oBanue
FaJIOTEHIIPOM3BOHBIX ~ YITIEBOAOPONOB B OBITY, TEXHHKE M IIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCIIepHMeHTaNbHEIE METOJbl H3Y4CHHMS BEIIECTB M HX IpEeBpAIleHHil:
usy4eHne HU3M4ECKuX CBONHCTB YriIeBOAOPOIOB (PacTBOPHMOCTE), Ka4eCTBEHHBIX
PeaKiyil yrIeBOAOPOJOB PAa3TUYHBIX KiaccoB (obecuBeurBaHne GPOMHON HIH
HOIHOM BOJBI, pacTBOpa NEpMaHTaHATa Kailks, B3aMMOJECTBUE aleTHIeHa ¢
aMMHAYHBIM  pacTBOpPOM oOkcupa cepebpa(l)), kadecTBeHHOe o6HapykeHHE
yriepoia ¥ BOMOPONA B OpPraHMYECKUX BEIIECTBaX, IIOJNYYEHHE OSTUJIEHA H
H3y4YCHHUE €ro CBOWCTB, O3HAKOMIEHHE ¢ Komlekuusmu «Hebts» m «Vrome», ¢
obpasuamu TNACIMacC, KaydyyKOB M PE3WHBI, MOMENMPOBAHHE MOJIEKYII
YTJIEBOJIOPO/IOB M I'aJION€HIIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kuncnopoacoaepsranue opraEuyecKue CoeAHHEHHUS.

Ilpepensubie opHoaToMHBle cHUpTEL. CTpoeHwe Monekyn (Ha TNpuMepe
MeTaHoila W osTaHona). I'omomormueckwmii psin, obmas dopmyna, H3OMeEpHs,
HOMEHKNaTypa W kiaccudukauus. @Ousndeckne CBOMCTBA  IMPEENBHBIX
OZIHOATOMHBIX CIHMPTOB. BOMOpOAHBIE CBA3M MEXIY MOJIEKYJaMH CIHPTOB.
XuMAYeCKHEe CBOMCTBa: peakUWW 3aMeIIeHHs, HerWaparalyy, OKHUCIIEHHS,
B3aUMOJIEWCTBHE C  OpPraHWYeCKHMM ¥  HEOPraHWYeCKMMH  KHCIIOTAMHU.
KauecTBeHHas peakiys Ha OJHOATOMHEIE CIIUPTHI. JlelicTBUEe STaHOIa ¥ METaHOJIa
Ha opranusMm dejoBeka. CrnocoObl NOJMyYeHHS W NpPHMEHEHHE OIHOATOMHBIX
CIUPTOB.

IIpocteie 3¢upsl, HoMeHkNaTypa  W3oMepus. OcobeHHOCTH (U3UYECKHX U
XUMIAYECKUX CBOMCTB.

MuoroartoMHble CIHPTBI — ATHICHIVIMKONG M riuunepuH. Pusuyeckue u
XMMHUYECKHE CBOWMCTBA: peakIWM 3aMellleHHs, B3auMOJEHCTBHE C OpraHHYECKUMHU
U HEOPraHMYeCKMMM KHCJIOTaMHM, KadyeCTBEHHAs peaklus Ha MHOIOaTOMHEIE
cnupTel. [Ipencrasnenue o MexaHu3Me peakuuil HYKICO(QHUILHOrO 3aMELICHHS.
Heficteue Ha opraHuzM uyenoBeka. CHocoOBI TIONy4YeHUS U [pUMEHEHHE
MHOI'OATOMHBIX CIIHPTOB.

@enon. CrpoeHue MONEKYyJBl, B3aUMHOE BIMSHHE THAPOKCOIPYNIBI H
bensonbHOro sigpa. Ousudeckue cpoiictBa GeHona. OCOOEHHOCTH XUMHYECKUX



cBoiicTB (eHona. KauecTseHHBIe peaknuu Ha denon. Toxcuunocts (enona.
Cr10co0bI mosTyuerust U npuMeHenHe (GeHona. DenondopmambaeruaHas cMoa.

Kap6onuisHble COeIMHEHNS — ATBAETHIE U KETOHBL. ONEKTPOHHOE CTPOEHHUE
KapOOHH/IBHOM rpymsl. ['oMonoruyeckue psbl anbaerduos u KETOHOB, o01as
dopMyna, uW30MepHs W HOMeHKTaTypa. (Du3Mueckue CBONCTBA aNbIEeTUA0B H
KETOHOB. ~ XWMHYECKHe CBOWCTBA  aNbJETHIOB M  KETOHOB: peaxkuuu
npucoeuHenus. OKUCIeHre ableru/ioB, KAYECTBEHHbIE PEAKI{HY HA AlTbCTHIIbI.
Crocobbl moyYeHns i IpiMEHEHHE aTbIErHI0B W KETOHOB.

OnxoocHoBHbIE IIpe/iernbHEE KapGOHOBBIE KHCITOTEL. OcoBeHHOCTH CTPOEHUS
MOJIEKyJ KapOOHOBBIX KUCTIOT. M30Mepust ¥ HoMeHKIaTypa. (DH3NYecKHe CBOMCTBA
OIHOOCHOBHBIX MNPENENbHBIX KapOOHOBBIX KHCIOT. Bomopoimbie cBssM Mexmy
MOJIEKyIaMi KapOOHOBBIX KHCIIOT. XMMHYECKHE CBOMCTBA: KHCIOTHBIE CBOMCTRA,
PeaKuus STepU(UKANUH, PEAKIUH C YYacTHEM YIVIEBOJOPONHOTO paMKaa.
Ocobennoctn  cBOMCTB MypaBBHHON KHCIOTEL. I[IOHATHE O NPOM3BOIHBIX
KapGOHOBEIX KMCNOT — CIOXHBIX 3(upax. MHOroo6pasue kapGOHOBBIX KHCIIOT.
OcobernocTy CBOHCTB HeNpeleNbHBIX M apoOMAaTHYecKHX KapGOHOBBIX KHCIIOT,
AUKapOOHOBBIX KHCJIOT, THAPOKCHKAPOOHOBBIX KUCTOT. IIpefCTaBUTENH BBICIINX
KapOOHOBEIX KHCJIOT: CTEapUHOBAas, NAILMUTHHOBAS, OJICHHOBAS, JUHONEEAS,
nunonerogas KACHOTE. CriocoObl ONy4eHHs ¥ IpHMeHeHre KapGOHOBBIX KUCIIOT.

Crnoxusie sdupsl. I'omomoruyeckuit psa, obmas Qopmysia, H3OMepHsS U
HoMeHKnaTypa. Duskyeckue ¥ XHMHYECKHE CBOMCTBA: I'MIPOJIU3 B KHCIOH H
eJIOYHOH cpeJe.

Kupsi. Ctpoenue, Gpusnveckue ¥ XUMHYECKHAE CBOWCTBA KUPOB: THPOJIU3 B
KUCJION ¥ menoyHo cpene. OcoOEHHOCTH CBOMCTB JKHPOB, COMEPIKAIINAX OCTATKH
HeMNpeJIENbHbBIX XXUPHBIX KUCIIOT. JKUphl B Ipupoze.

ME114 KaK CONM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE JeHCTBHE.

O61mas xapakTepucTtuka yriesonos. Kimaccudukanus yriaesonos (MOHO-, IH-
u nonucaxapuisl). MoHocaxapuipl: IiIIOKo3a, (pyKkTo3a, ranakrosa, pubo3a,
nesokcupubo3a. Puspueckue CBOWCTBA W HAaXOXJeHUe B npupoge. POTOCHHTES.
XuMHUYECKHe CBOHCTBA IIIOKO3BI: PEAKIMH C YJaCTHEM CIIMPTOBBIX U allbAETHIHON
IPYIII, COUPTOBOE M MOJOYHOKHUCIOe Opoxenue. IlpumeHeHue rirokossl, eé
3HQUEHME B YKU3HENIEATENLHOCTH opranusma. [lucaxapuasl: caxaposa, MajbTo3a U
JlakTo3a. BoccranasnuBaroniue 1 HEBOCCTAHABIMBAOLIME Aucaxapuasl. ['Haponu3
nucaxapunos. Haxoxnenue B npupoje U npuMeHenue. [Tonucaxapussl: kpaxmai,
rIUKOTeH u IHemmonosa. CTpoeHHe MakpoMONeKysd Kpaxmala, TJIMKOTeHa |
nemwnonosel.  Mu3uyeckue CBOMCTBA Kpaxmalla W LEeIono3sl. XUMHYECKHe
CBOMCTBA Kpaxmala: THIpOJIK3, KaueCTBEHHas peakuus ¢ HOAOM. XHMHUYECKHE
CBOWICTBA IIEJUTKOJIO3BI: MMIPONU3, NolydyeHue 3GupoB uemnonossl. [loHstue 06
UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIH ENK).



OKCIIepHMEHTAIbHbIE METOMbl HM3YYeHHs BELIECTR ¥ HX NpeBpalleHui:
PacTBOPHMOCTE PA3NMYHbIX CIIMPTOB B BOJIE, B3aMMO/IEHCTBHE STAHOINA C HATPHEM,
OKHCJICHUE STHJIOBOrO CIIMPTA B ANbAErHJ Ha pacKan&HHON MeNHON MpOBOJIOKe,
OKHMCJICHHE STHUJIOBOIO CIIUPTa AUXPOMATOM Kaius (BO3MOXKHO HCIIONb30BAHUE
BHJICOMATEPHATIOB), Ka9eCTBEHHEIE DeaklWd Ha albIeruisl (c TUJPOKCHIAOM
muammuncepebpa(l) u  runpokxcmaom  memu(Il)), peakius IIIMLIEepHHa ¢
runpoxcuaoM Menu(Il), xummyeckwe CBONCTBA pacTBOpa YKCYCHOW KHUCIOTHI,
B3aMMOJEHCTBHE pacTBOpa INIOKO3HE ¢ ruppokcugom Menu(ll), B3aumomedicTeue
Kpaxmana ¢ HOIOM, peIleHHe SKCIePUMEHTAbHEIX 3afad no TeMam «CHOMPTH
(erons, «KapbonoBkie kucnoThl. CloKHEIE SDUPHD.

A3orcoaepikaliue OpraHAYecKHe COeJHHEHHS.

AMUHB! — OpraHuyYecKre MPOU3BOAHBIE aMmuaka. KnacchbuKalus aMHHOB:
AMM(aTAYECKUe M apOMATHYECKHE; I[IePBUYHbIC, BTOPHYHBIC H TPETHYHBIE.
Crpoenne monexyn, obmas (opmyna, H30MepHs, HOMEHKNATYpa M (BU3MUECKHe
CBOMCTBA. X¥MUYECKOE CBOMCTBAa alM(paTHYECKUX aMHHOB: OCHOBHEIE CBOICTBA,
NKWIHPOBaHUE, B3aWMOJEHCTBHE TEPBUYHBIX aMHHOB C a30THCTOW KHUCIIOTOM.
Conu ankuiaMMOHNS.

AHWIMH — TpEJCTaBUTE]I: aMHHOB apomarHyeckoro psma. CrTpoenue
anuivHa. B3auMHOe BIUsHEE TPy ATOMOB B MOJieKyne aHunuHa. OcobeHHOCTH
XUMUYECKHX CBOMCTB aHuiuHa. KauecTBeHHble peakuuu Ha aHuiaMH. CriocoObl
NOJNy4YeHUs] ¥ NPUMEHEHHE andpaTHYecKuxX aMuHOB. [lolyueHue aHMIMHA W3
HUTpOOEH307a.

AmvunHoxucioTel. Homenkiarypa u usomepust. OTaesbHbIE IPEACTABATENH O
AMMHOKMCIIOT: TNHIWH, ajaHuH. Du3udyeckWe CBOMCTBA AMHUHOKHUCIOT.
XuMUYECKHE CBOHCTBA AMHHOKHUCIOT KaK aM(OTEpHBIX OpPraHHYecKuX
COENWHEHMM, peakuMs I[OIUKOHICHCAMH, oOpa3oBaHMe TIENTUIHON CBSI3H.
buonoruyeckoe 3Ha4eHne aMMHOKUCIOT. CHHTE3 ¥ THIPOJIN3 MENTHIOB.

benku xax npupopssie nojiuMepbl. [lepBuuHas, BTOpHYHAS M TpETHYHAs
CTpyKTypa OenkoB. XHMMHYeCKHe CBOHMCTBa OEIKOB: TMApPOJHM3, AEHATypauus,
Ka4eCTBEHHbIE peaKkiuy Ha GeNKu.

OKCHepHMEeHTalbHble METOIbl H3y4YeHHs BEIIeCTB M WX IPeBpaIleHuMi:
pacTBopeHue OenKkoB B Boje, HeHaTypauus OENKOB NpH HArpeBaHHH, LBETHBIE
peaknuu Ha Oenkd, pemeHHe OSKCIepUMEHTAIBHBIX 3adad [0  TeMaM
«AzoTcosepiKalie — OpraHMYecKue  COENUHEHHA» U «PacrioznaBanue
OPraHUYECKUX COCOUHECHUID).

BoicoxomoJieKy/isipHble cOeJHHEHHSI.

OcHOBHBIC MOHSTHS XHMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHM: MOHOMEP,
MONMMEp, CTPYKTYPHOE 3BEHO, CTENEHb MONUMEPU3AUM, CPEIHSS MONeKyIspHas



macca. OCHOBHEIE MeTOIBI CHHTe3a BBICOKOMOJIEKYJISIPHBIX  COEIHHCHUH —
TOJIMMEpH3alMs ¥ IOIMKOHIEH CaIIHs.

Ilonumepesie marepmanst. [Tmactmacchl  (momusTuiew, TIOJIMIIPOIIHUIIEH,
TIOMMBUHUIXIIOPUN,  IONMCTHPOT, IOJMMETHIMETAKPHIIAT, MOIMKApGOHATHL,
NONMITHIEHTepeTanar). YTuiusanus u nepepaboTka mIacTuKa.

BDnacToMepsl: HaTypalbHbIN Kay4yK, CHHTETHYECKHE  Kay4yKH
(byTagmeHOBEIH, XTOPONPEHOBEIH, H30NPEHOBBINA) ¥ CHIHKOHLI. PesnHa.

Bonokna: HaTypanbHsie (XJI0MOK, LIepCTh, MIENIK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJOKHO), CHHTETHYECKHE (KAIIPOH U JIaBCaH).

ITonumeprr CIenyansHoro Ha3HaYeHUs (Tednon, KeBJiap,
STIEKTPOTPOBOALIKE IONUMEPEI, OHOpa3IaraeMele OJUMEDH! ).

OKCIIEPUMEHTATbHEIE METOJbl W3y4eHHs BEIUECTB M HX IIpeBpalleHHiA:
O3HaKOMIJIeHUE C 06pasnaMy NPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC,

Kay4yKoB, penieHue SKCIOEPHMEHTANBHBIX 33allady 10 TeMe «Pacrmo3HaBaHue
MnjiacTMacCc U BOJIIOKOHY.

Pacuérarie 3amauu.

Haxoxnienue MonexynspHO# (OpMyJibl OpPraHHYECKOTO COENUHEHMS 10
MacCOBEIM  [OJISIM  3JIEMEHTOB, BXOMIIIUX B €ro COCTaB, HaxOXKICHHE
MOJNICKYJIIPHOH  (OPMyIIbl OPraHMYEeCKOro COeJUHEHHs Mo Macce (06BEMY)
NPOIYKTOB CrOpaHus, [0 KOJIMYECTBY BellecTBa (Macce, 00bEMY) MpPOIYKTOB
PeaKUuK W/WIM MCXONHBIX BEIIECTB, YCTAHOBJEHHME CTPYKTYPHOH (OPMYIEI
OpraHMYecKoro BEIECTBA Ha OCHOBE €ro XHMHYECKHX CBOMCTB HIIH CrIoco6oB
NOJyYCHUs, ONpENENeHre ONM BbIXOAA MPOAYKTA pPeakUWHd OT TEOPETHYECKU
BO3MOXKHOTO.

MesxnpenMeTHEBIE CBA3H.

Peanmsanusi MeXnpeIMeTHbIX CBSI3€# NIPH U3YUEHUH OPraHMYEeCKON XUMHH B
10 xmacce oCyLIECTBISETCS Yepe3 HCMONb30BAHHME KaK OOIIMX E€CTECTBEHHO-
HAy4YHBIX [OHNTUM, TaK W TOHATHH, NPHHATEIX B OTHENBHBIX TNpeIMeTax
€CTECTBEHHO-HaY4YHOTr'0 IIUK/IA.

Ob1mue ecrecTBeHHO-HAy4YHbIE TIOHSTHUS: SIBJICHHE, HAYYHBIH (aKT, THIOTE3a,
TEOpHs, 32KOH, aHalu3, CHHTE3, KiIaccHHKalus, HabIIooeHWe, H3MEpEHHE,
SKCIIEPUMEHT, MOJIEIb, MOJCIUPOBAHHE.

®Duspka: MaTepus, AaToOM, ONEKTPOH, TPOTOH, HEUTPOH, MOJEKYJa,
SHEPreTHYECKHH YpOBEeHb, BEIIECTBO, TeNo, 00BEM, arperatHoe COCTOSHHE
BELIECTBA, (DM3HUYECKUE BEIMYMHEBI, €IMHHUILI H3MEpEHHs, CKOPOCTh, JHEPrus,
Mmacca.

Buomorus: xierka, opraHusM, 3SKocucTemMa, Ouochepa, Merabonusm,
HaCIIeICTBEHHOCTh, aBTOTPO(MHBIA W reTepoTpodHBIH THUI MUTaHUS, OpOKEHUE,



dorocuntes, mbixanme, Genkw, YTJIEBOJIBI, JKHPBI, HYKJIEHHOBBIE KHCIIOTHI,
(EepMEeHTSI.

['eorpadus: nonesusie uckonaeMsle, TOMIUBO.

Texuomorus: NHINEBBIE TIPOAYKTEI, OCHOBEI pallMOHAIBHOI'O TIUTAHUS,
MOIOIIHAE CpeICTBAa, MaTepHaliel U3 UCKYCCTBEHHBLIX H CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBLIASA M HEOPTAHUYECKAS XUMUS

Teoperuyeckne 0OCHOBBI XHMHM.

Atom. CocTaB aTOMHBIX siep. XUMHUECKHM 31eMeHT. M30TombL. Crpoenue
NEKTPOHHEIX 00ONOYEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTHYECKHE YPOBHH H
HONYPOBHH. ATOMHBIE opOuTany. Knaccudukanus XuMUYECKUX 3MeMEHTOB (S-, p-,
d-, f-snementsl). PacmpeneneHue 3MEKTPOHOB 1O ATOMHBIM opburamsm.
DNEKTPOHHbBIE KOHQHUIypaluy aTOMOB 3/IEMEHTOR IIEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM X BO30Y)KIEHHOM COCTOSIHHH, 3JeKTPOHHBIE KOHMDHTYpPALMH HOHOB.
ONIEKTPOOTPULIATENBHOCTE.

[Mepuonnyeckuit 3axoH u [lepHoauyuecKkas cHCTeMa XHMHYECKHX HJIE€MEHTOB
.. MenneneeBa. CBsi3b mepuoJMYECKOro 3aKOHA W [Teprouyeckoil cHCTEMBI
XMMHYECKHX  DJIEMEHTOB C COBPEMEHHOM Teopuell CTPOEHHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMUYECKHUX 3IEMEHTOB U 00pasyeMbIX HMH
NPOCTBIX ¥ CHOKHBIX BEHIECTB MO TpynmaM M [epuogaM. 3HauyeHue
nepuoav4yeckoro 3akona /.M. Menneneesa.

Xumudeckas CBs3b. BHIbI XAMHYECKOW CBs3M: KOBAJIEHTHAs, MOHHAf,
MeTajuiideckas. MexanusMpl 0Opa3oBaHUs KOBAIEHTHOM CBS3M: OOMEHHBLIM H
DOHOPHO-AKLENTOPHBIA. DHEPrus U JUTHHA CBs3H. [10JSIpHOCTE, HANPABJIEHHOCTD U
HACHII[AEMOCTh KOBaleHTHOX cBsi3u. KpartHele cBsizu. Bomopomsas cBsi3b.
MexMoneKyJIsipHble B3aHMOIEHCTBHSL.

BanedaTHOCTh ¥ BaleHTHBIE BO3MOXHOCTH aTroMOB. CBfi3b 3JEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C HX F€OMETPHYECKHM CTPOCHHEM (Ha IpUMEpe COCOHHEHUM
3JIEMEHTOB BTOPOTO NIEPHOLA).

IlpencraBneHue 0 KOMIUIEKCHBIX coeHeHHX. COCTaB KOMILIEKCHOrO HOHA:
KOMILIEKCOOOpa3oBarTenb, JIMraHfbl. 3HAYEHHWE KOMILIEKCHBIX COEIMHEHHM.
[ToHsITHE O KOOPAWHAMOHHON XUMUH.

Bemecrsa MOIEKYNSIPHOrO M  HEMONEKYJISPHOTO CTPOEHHSI.  THIIBI
KPUCTAIIIIMYECKUX peIETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.

INonstue o maucnepcHeIx cucreMax. Victuauble pacTtBopsl. [IpezcTrasienue o
KOJUIOMIHBIX pacTtBopax. CnocoObl BeIpaXeHHs KOHIEHTPAllMH pPacTBOPOB:
MaccoBas N0J14 BEIIEeCTBA B PacTBOpE, MOJIpHas KoHIeHTpauus. HacslmenHble U
HEHaCHIIIEHHBIE paCTBOPLI, pacTBOPUMOCTh. Kpucranioruaparsl.



Knaccudukanus u HoMeHKIATypa HEOPraHWYECKHX BEIIECTB. TpuBuanbHsie
Ha3BaHWs OTACNBHBIX MPENCTaBUTENCH HEOPraHMYECKUX BELIECTB.

Knaccudukanys XuMHYeckux peakuuil B HEOPraHUUYECKOH H OpraHu4ecKom
XMMEH. 3aKOH COXPaHEHHS MACChI BELIECTB; 3aKOH COXPaHEHHUS ¥ IIpEBpAaLlEeHUs
SHEPruy IpA XUMUIECKHX peakuusx. Temnossle 5dexTsl XUMUUIECKUX peaKiimii.
Tepmoxumuyeckue ypaBHeHus.

CkopocTs xumMHUYeCKol peakinuy, & 3aBUCHMOCTb OT PasldYHbIX (hakTOpOB.
I'omoreHHble U reteporenHsie peaxiu. Katamuz u KaTanM3aTopkl.

Obparumbie u HeobpaTiMbie peakuuu. Xumudeckoe paBHoBecue. KoncTanTa
XMMHUYECKOTO paBHOBecHs. (DakTOpPHI, BIMAIOUIME HA IOJOKEHHE XUMHYECKOTO
PaBHOBECHS!: TEMIIEpaTypa, NaBlICHHE U KOHIEHTPAI[MH BELIECTB, YYAaCTBYIOUIUX B
peakiyu. [Ipurnun Jle Illatense.

OnexTponutudeckas aucconuanus. CHIBHBIE W Ciabble SIEKTPONATSL
Crenens muccoumanuu. Cpefa BOXHBIX PAacTBOPOB: KHCIOTHAs, HeHTpaibHas,
menoyHas. Bonoponusri nokasarens (pH) pactsopa. ['mapomus comeit. Peaxuuu
HOHHOro obMmeHa.

OKkuCIMTETbHO-BOCCTAHOBHTENbHEIE — peakiuu. CTemeHb  OKHUCIEHHS.
Oxucmurens u BoccTaHoBUTeNb. IIpouecchl OKHCNEHMS W BOCCTAHOBIICHHSL
BaxKHelIIMe OKHMCIMTENM W BOCCTAHOBHUTENH. MeToxm 3JIeKTpOHHOrO Oananca.
DNIEKTPONIH3 PaCTBOPOB U PACILIABOB BEILECTB.

OKCIIEPMMEHTaIbHbIE METOJbl H3y4eHHs BEleCTB M HMX TpeBpalleHHii:
pa3loXXeHHe TIePOKCHAA BOJOPOJAA B TNPHCYTCTBHM KaTalH3aTopa, MOMENH
KPHCTAIIAYECKUX PEETOK, TPOBE/IEHHE peaKuii HOHHOro 0OMeHa, onpeeleHne
Cpebl pPacTBOPOB C TOMOIIBIO HWHIMKATOPOB, M3yU€HHE BIUSHUS Pa3IHYHBIX
(GakTOpoB Ha CKOPOCTH XHMHYECKOM peakudd ¥ MOJIOKEHHE XMMUYECKOTo
pPaBHOBECHSL.

Heoprannveckas xumus.

ITonoxeHue HemeTamnoB B IIepHOAWYECKONW CHCTEME XHMMHMYECKHMX
snemernToB JI.M. MenneneeBa 1 0COGEHHOCTH CTpOEHHS UX aToMoB. Du3uyecKue
CBOWCTBa HEMETAIUIOB. AJIIOTPONKS HEMETAIOB (Ha MpUMEpe KUCIOPOAa, Cephl,
dochopa u yriepoxna).

Bonopon. Ilomydenue, dusudeckue ¥ XHMHYECKHE CBOMCTBA: peakiHU C
MeTajlaMd ¥ HeMeTa/llaMH, BOCCTAHOBHMTENIbHbIE CBOWCTBAa. | MAPHIBI.
TonnMBHEBIE AT€EMEHTEI.

["anorensr. HaxoxeHue B npupone, CnocoObl MONy4eHHs, (QU3MYECKHE U
XuMrYeckue cBoicTra. I'aorenoBonopozasl. BaxHelmme Kucinopoacoaepikaue
coenvHeHus ragoreHos. JlabopaTopHble ¥ NPOMBILIIEHHBIE CIIOCOOBI MOTy9ECHUS
ranoresos. [IpriMeseH e raoreHoB ¥ UX COeJUHEHUN.



Kuciopon, o3on. JlaGopaTtopHsie ¥ mpoMbIIUIEHHEIE CIOCOGHI MOJYYSHHSI
kicnopona. OU3NYECKHe ¥ XMMHYECKHE CBOMCTBA M MPHUMEHEHHE KUCIopoa u
030Ha. OKCHIBI ¥ IEPOKCHIEL.

Cepa. Haxoxpenwe B mpupose, crmocobbl TomydeHus, (QU3HYecKHe WU
xumuyeckne cpoicrsa. CepoBomopon, cymsdupel. Oxcun cepsi(IV), oxcun
cepsi(VI). CepHucras ¥ cepHas KHCIOTEI M HX coNH. OcCOGEHHOCTHM CBOMCTB
cepHO# kucioTsl. IIpuMenenne cephbl 4 €€ coeUHeHui .

Asor. Haxoxjenwe B IpHpoje, CHOCOOHI TONyYeHHs, (BH3UUECKHE K
XUMHYECKHe CBOMCTBA. AMMuUaK, HUTpUAbL. OKCHIBI a30Ta. A30THCTas ¥ a30THAS
KHUCJIOTHI ¥ uX conu. Oco6eHHOCTH CBOMCTB a30THOM KUCNOTEL. [IpHMeHeHue a3oTa
H ero coeauHeHul. A30THEIE ynoOpeHus.

®ocdop. Haxoxnenue B mpHpozne, crnocobbl MOMydeHHs, (GU3MYECKUe U
xumuyeckue cporctsa. Dochunmsl u pocdun. Oxcumsr docdopa, hochopras
kucnora u e€ comu. Ilpumenenue Qochopa u ero coemuuenuit. DochopHbIe
ynobpenusi.

Yriuepon, HaxoxneHue B NPHPOAE. AJUIOTPONHBIE  MOXH(BHKALHH.
Ou3uyeckue ¥ XHMUYECKHE CBOMCTRA NPOCTHIX BELIECTB, 0OPa3OBAHHBIX
yrieponoM. Oxcun yraepopa(ll), oxcun yrmepona(IV), yronbras kucnora u eé
CONK. AKTHBUPOBAHHBIA yronb, agcopbuus. ®ysuepensl, rpaded, yriepoaHsle
HaHOTPYOKku. IlpuMenerre NPOCTHIX BEINECTB, 00pa30BaHHBIX YIIEPOAOM, U €ro
COEIMHEHNH.

Kpemuuii. Haxoxnerne B npupone, crocoObl moiydeHus, Gu3mueckue H
xuMudeckue ceorctBa. Okcup kpeMmHusA(IV), kpeMHHeBas KHCIOTa, CHIMKATHL
[TpumMenenvie kpeMHuA ¥ ero coenuHeHni. CTeKII0, ero moy4eHue, BUJIbI CTEKIIA.

Ionoxenune meramnor B [lepuoauyeckol cucTeEME XUMHYECKHX 3JIEMEHTOB.
OcoGeHHOCTH CTPOeHHS 3TEeKTPOHHBIX 000J0YeK aTtoMoB MeTamioB. O6iue
¢usugeckue cpoifctBa Meranos. [IpuMeHeHHE METaIOB B OLITY M TEXHHKE.
CrnnaBsl METAILIOB.

ONeKTpOXMMUYECKHH psl HanpskeHuid MeramwioB. O6mme crnoco6s!
MOTy4eHUs METaJLJIOB: THOPOMETAILTYPIris, [APOMETAILILYPIUs,
snekTpoMeTaimyprus. IloHsTHe o koppo3un MeTauioB. CrocoOBl 3aImMTHI OT
KOPPO3HUH.

O61ast xapakTepucTka MeTauloB IA-rpynmsl [lepuonaudeckoil cHCTEMSI
XMMHMYECKHX 3JeMeHTOB. Harpuifi ¥ kanmii: monydeHue, QH3HYECKHE H
XMMHYECKUE CBOKCTBA, IPHMEHEHHE IIPOCTHIX BEILLECTB U UX COCIHHEHHUH.

O6uras xapakrtepuctuka metamnoB lIA-rpynner [lepronndeckoi CHCTEMEI
XMMHYECKUX 371€MEHTOB. Marnuii W Kanbuuit: nomydenwe, GU3NYECKHE WU
XMMHYECKHAE CBOHCTBa, NMpPUMEHEHHE IIPOCTHIX BEINECTB ¥ HX COSJHHEHHH.
JK&cTkoCTh BOJIBI K CIIOCOOLI €8 yCTpaHeHus.



AJIOMUHUHA: TIOyUeHne, (pU3nIeckue i XUMHUECKHE CBOHCTBA, IIpUMeHeHue
IPOCTOr0 BEIIECTBA M €ro COCAMHEHMHM. AMQOTepHbIE CBOWCTBa OKCHAA H
THIPOKCHIA alIFOMUHUS, M IPOKCOKOMILIEKCE AFOMUHHUS.

O6mas  xapakTepucTHKa METAIOB MOGOYHBIX MOATPYIM (B-rpynm)
ITepuommryeckoit CHCTEMBI XMMUYECKHX 3TEMEHTOB.

®usnuecKre U XMMHUYECKHE CBOUCTBA XpOMa M €ro coeauHenust. OKCHIBI 1
runpoxcunsl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomars! u IUXpOMaThl, UX
OKHMCIIMTENBHBIE CROMCTBA. [IoTyyeHne U NpUMEHEH e XpoMa.

Duspueckue M XUMHYECKHE CBOMCTBA MapraHua W ero COeJuHEeHMI .
Baxnedimme coemunerus wmapranna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranna(VIID). Ilepmanranar kanus, ero OKHCIUTEIbHbIE CBOXCTBA.

Du3nyecKue U XMMUYECKHe CBOKCTBA XKele3a M ero coeluHeHHH. OKCHIbL,
rupoKCcHasl U comu xenesa(ll) u sxenesa(Ill). ITonyyenue u npuMeHeHHe Kenesa
U €ro CIUIaBOB.

DusnuecKre ¥ XUMUUYECKHE CBOMCTBA MEIH U €€ COeIUHEHMIA. ITonyyenue u
IpUMEHEHHEe MEJH U e€ COCIMHEHMIN.

Iiybk: monmydenue, (u3nueckue ¥ XHMHUYECKHe CBOWCTBA. AMQOTEpHBIE
CBO¥CTBa OKCHJa M TMAPOKCHA IUHKA, THIPOKCOKOMIUIEKCH UHKa. [IpuMeHeHue
[[MHKA ¥ €r0 COSNUHEHWIHA.

OKCIIEpMMEHTAbHbIE METOJbl H3y4eHHs BEINECTB M HX IpeBpAIlCHHIL:
u3ydyenre o0pasloB HEMETalIOB, TOpeHHe cephbl, pocdopa, *ene3a, MarHus B
KHCJIOPO/IE, H3y4YEHHE KONNeKIUuM «MeTamnsl W CIUIaBhl», B3aUMOJEHCTBHE
[IEJIOYHBIX U MIEIOYHO3EMEIBHBIX METAJIOB C BO/IOM (BO3MOXKHO HMCIIO/Ib30BaAHUE
BH/IEOMATEPUANIOB), B3aUMOJECHCTBHE LMHKA M JKelle3a C PacTBOPAMM KHCIOT U
1iejio4eH, Ka4eCTBEHHbIE PeaKlMy Ha HeOpraHW4YeCKHe aHHOHbI, KATHOH BOJOPOJa
M KaTHOHBI METAJIOB, B3aWMOJEHCTBHE THAPOKCHUIOB ATIOMHHUS M I[MHKA C
PacTBOpaM¥ KUCIOT H IIeJI049eH, pellleHue SKCIepUMEHTANIbHBIX 3a[a4 M0 TeMaM
«lamorens», «Cepa u e€ coemuHEHHs», «A30T U Gochop W HX COECAUHEHHS»,
«MeraJuisl TIaBHBIX HOATPYNID, «MeTalisl T060YHBIX TOATPYII.

XHMHS U KH3Hb.

Posne xvMuu B obecriedeHnn yCTOWYHMBOro pa3BUTHs yenoBedecTa. [loHsTHe
0 Hay4yHBIX MeEToJaxX IIO3HAaHMA M METOAOJIOTHH HaydHOro MCCIICIOBAHMUA.
Hay4nble NIpUHIMIBL Oprasu3aluy XMMHYECKOT0 Mpou3BoacTBa. [IpoMBIIIeHHBIE
CIOCOOB! MONTyueHNs BaXKHEHIINX BEIECTB (Ha mpuMepe NMPOH3BOJACTBA aMMHaKa,
CEPHOM KHCIOTHI, MeTaHosa). [IpombliineHHble cOcO0b! MOIYYEeHHS METALIOB U
CILUIaBOB. XWMHYECKOE 3arps3HEeHHEe OKpYKaloled Cpemsl W ero IOCIEeACTBHS.
Ponb xumuu B obecnieuenny sHepreTuyeckoi 6€30nacHoCTH.

Xumus ¥ 370poBhe dYenoBeka. JlexapcTBeHHBle cpezncTea. IIpaBuia
UCIIONB30BaHMA JEKapCTBEHHBIX NpenapaToB. Poss XUMUK B pa3BUTHH MEAMLIUHBL.



XuMusl MUIA: OCHOBHLIE KOMIIOHEHTHI, MHLIEBbIE H0OABKH. POJb XUMUH B
obecriedeHnu NMUILEBOM 6E30IaCHOCTH.

Kocmeruueckne u napdiomepusie cpemcta. BriToBas xumus. IIpaBuna
0e30MacHOro WCIONBE30BAHHS IIPENapaToB OBITOBOM XHMHH B NIOBCEJIHEBHOM
JKUA3HHU.

XUMHUSI B CTPOMTENLCTBE: BaXKHEHIIHE CTPOHTEIbHEIE MaTepuansl (LEeMeHT,
OeToH).

XuMHUsl B CENbCKOM Xo3sticTBe. OpraHHYecKre i MEHEpATbHEIE yI0OpEHHS.

CoBpemenHble KOHCTPYKIMOHHBIE MaTepHalbl, KPackM, CTEKIO, KEPAMHKA.
Marepuais st snektpoHukyE. HaHOTEXHONIOIHH.

PacuéTturle 3agayn.

Pacu€Tel: Maccel BemecTBa MM 0OBEMA ra3oB [0 M3BECTHOMY KOIHYECTBY
BEIeCTBa, Macce WM 00BEMY ONHOrO M3 y4YacTBYIOIIMX B PEaKIMH BEILECTB,
Maccsl (00bEMaA, KONMYECTBA BEIIECTBA) IPOAYKTOB PEAKIMH, €CIM ONHO W3
BEIECTB MMEET NPUMECH, Maccel (00BEMa, KONMYECTBa BELIECTBA) NPOAYKTA
peaKklyy, €Cid ONHO M3 BEIIeCTB JaHO B BHJAE pPacTBOpPa C OMNpeaelEHHOM
MacCOBOM [0Niell pacTBOPEHHOrO BENIECTBA, MACCOBOH JOJMM M MOJSPHOM
KOHIIEHTpalliK BEIIECTBA B pPAacTBOpE, AONM BBIXOJA MPOAYKTA PEAKIMHU OT
TEOPETHYECKH BO3MOIKHOTO.

MesxnpeaMeTHbie CBSI3H.

Peanmsanusi MeXIpeOMeTHBIX CBsSi3ell IpH  W3y4eHUH obmed wu
HEOpraHM4YecKo?d XHMHUK B 11 Kiacce ocylIecTBISIETCS Yepe3 MCIOJb30BaHHe Kak
00X €CTECTBEHHO-HAYYHbIX NMOHATHM, TaK U MOHATHM, MPUHATHIX B OTHAEIBHBIX
MpeIMeTax eCTECTBEHHO-HAYUHOTO [IHKIIA.

O6mue ecTecTBEHHO-HAyYHEIC TIOHATHS: SABJICHHE, HAy4YHBIH (AKT, TUIOTE3A,
TEOpHsi, 3aKOH, aHAM3, CHHTE3, KIacCH(UKalus, MepUOIUUHOCTh, HAbMOneHHe,
U3MEpEHNE, SKCISPUMEHT, MOJIEb, MOAETMPOBAHHE.

@usuka: MaTepus, MHKPOMHUpP, MaKpOMHpP, aTOM, 3JIeKTPOH, TPOTOH,
HEHTPOH, HOH, U30TOME], PANHOAKTUBHOCTh, MOJIEKYIa, SHEPTeTHIECKUH YPOBEHb,
BEIECTBO, TeNOo, OOBEM, arperaTHoe COCTOSIHME BELIeCTBA, WIOEalbHBIN ras,
(bu3MYECKHe BeIMYUHEL, €UHHUIIE] H3MEPEHHUS, CKOPOCTh, SHEPTH, Macca.

buonorus: knerka, opranu3M, sKocucreMa, buochepa, MeTaboNu3M, MaKpo-
U MHKPO3JIEMEHTEI, OeNKu, JKUPHI, YIIeBOJbI, HYKIIEHHOBBIE KUCIIOThI, (DEPMEHTHI,
FOPMOHBI, KDYTOBOPOT BEIIECTB U MOTOK SHEPTHUH B IKOCHCTEMAX.

['eorpadusi: MuHepakl, TOpHbIE [TOPOMBI, MOJIE3HBIE UCKOIIAEMBIE, TOIJIMBO,
pecypcesl.

TexHomorus: XuMU4ecKas NMPOMBIIUIEHHOCTh, METAJLTYPrisi, CTPOHTEIbHbIE
MaTepHalsl, CeTbCKOXO35SHCTREHHOE IMPOU3BOICTRBO, MUIIEBasi IPOMBIIIIEHHOCTS,
(bapmaneBTHICCKASA IPOMBIIIIEHHOCTD, TIPOH3BOJICTBO KOCMETHYECKUX



IperaparoB, ITPOU3BOJICTBO KOHCTPYKIIHOHHBIX MaTepHalloB, 3IEKTPOHHAas
NPOMBILIIEHHOCTE, HAHOTEXHOJIOTHH.



ILTAHWPYEMBIE PE3VJIbTATBI OCBOEHIMS I[TPOI'PAMMBI 10 XUMUU
HA VI'TYBJIEHHOM YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBercTBHM C CHCTEMHO-IEATEILHOCTHBIM NOOXON0OM B CTPYKType
JIUYHOCTHBIX DPE3YNbTATOB OCBOEHHS NpeiMeTa «XHUMHA» HA YpOBHE CPEeIHEro
obmero 006pa3oBaHMs BBIAENEHBI CIEIYIOUMHE COCTABISIONIME: OCO3HAHUE
obyvaromumMucs pocCHICKO TPOKJIAHCKOM MIEHTUYHOCTH, TOTOBHOCTH K
CaMOpPAasBUTHIO, CAMOCTOSATENNEHOCTH H CaMOOIIPEICNCHHUIO; HAIMYHE MOTHBALIUU K
00y4eHyio; TOTOBHOCTE W CIOCOBHOCTh OOYYaArOMMXCS PYKOBOACTBOBATLCS
OPUHATEIME B OOlIECTBE NpaBUIaMH ¥ HOPMAMH [OBEICHHS, HATHYME
NpaBOCO3HAHMU, 3KOJIOTHYECKOH KYNbTYPhI; CIOCOOHOCTH CTABUTH LIENM ¥ CTPOUTh
JKH3HEHHBIE I1JIaHBI.

JIM4YHOCTHEIE pe3ynbTaThl OCBOGHHS MpeaMeTa  «XHMUs OTpakaroT
COOPMHUPOBAHHOCTh OMNbITA [O3HABATENBHOM M NPAKTHYECKOH JESTENbHOCTH
obyuarolmuxcsi B poriecce peanzaiiy 06pa3oBaTenbHOM AesSTeIbHOCTH.

JInuHOCTHBIE pe3ynbTaThl OCBOEHHs IpeaMera «XHUMHS» OTPAKAIOT
COOPMHUPOBAHHOCTh OMNBIT2 IIO3HABATENBHOMN W TNPaKTHYECKOH /esTelbHOCTH
o0yuaromuxcss B IpPOLECCe pealM3alii 06pa3oBaTebHON JEsSTENbHOCTH, B TOM
YuClie B YaCTH:

1) rpaskaaHCKOro BOCIHIHTAHMA:

0CO3HaHUS 00yJalOIUMUCS CBOMX KOHCTUTYLIMOHHBIX TIpaB U 06sI3aHHOCTEH,
YBaXEHHS K 3aKOHY U NPaBONOPSIKY;

OpPENCTaB/ICHHS O COLUMAIBHBIX HOpPMax M IIpaBHJIaX MEKIMYHOCTHBIX
OTHOWIEHHH B KOJIEKTHRBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOH JESTEIBHOCTH IIPpH CO3JaHUHU
y4eOHBIX MPOEKTOB, PEINEHHM YyUeOHBIX M II03HABATEIbHBLIX 3324, BBINOJHEHUH
XUMHYECKUX SKCIIEPUMEHTOB;

CrIocOOHOCTH NOHMMATh M NPUHUMATh MOTHBBEI, HAMEPEHHUs, JIOTMKY W
apryMeHThl IPYTHX IIPH aHalld3e pa3IudHbIX BHIOB yueOHOM NedaTeIbHOCTH;

2) NaTPHOTHYECKOro BOCNIHTAHMSA:

LIEHHOCTHOIO OTHOIUEHHUS K HCTOPUYECKOMY H HAydHOMY HaCIeauio
OTEYECTBEHHOM XUMUH;

YBaXKEHHUS K Ipolieccy TBOpYecTBa B OOJacTH TEOpUU U IPAKTHUECKOro
NPUITIOKEHUSI XWMHHM, OCO3HAaHUs TOro, 4YTO [aHHBIE HAyKH €CThb pe3yJbTar
JUTATENBHEIX ~ HAOMIOAEeHUH, KpPOMOTIMBBIX  SKCIEPUMEHTANBHBIX  IIOUCKOB,
HOCTOSHHOI'O TpyJa Y4YE€HBIX U MPAKTHKOB;



MHTEPECa M TIO3HABATENBHEIX MOTHBOB B TONYYEHHH H TOCIEAYIOEM
aHaImM3e WHOOPMAIMK O MEPEeNOBBIX AOCTHXKEHUAX COBPEMEHHOH OTEYeCTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOr0 BOCIIHTAHUA:

HPABCTBEHHOI'O CORHAHUSI, STUYECKOr0 ITOBEEHUSL,

CIIOCOOHOCTH OLEHHMBATh CHTYAllMH, CBS3aHHbIE C XHMHYSCKAMH ABICHUAMH,
¥ NPUHYMATH OCO3HAHHBIC PEINEHHMs, OPUEHTHPYICh Ha MOPAlbHO-HPABCTREHHBIE
HOPMBI U [IEHHOCTH;

FOTOBHOCTH OLCHMBATh CBOE NOBEJEHHE M NOCTYIKH CBOMX TOBAapHINEH c
TNO3KLKY HPABCTBEHHBIX ¥ NPABOBBIX HOPM M C YYETOM OCO3HAHMS MOCIENCTBHL
TIOCTYTIKOB;

4) hopmMHEpPOBAHMS KYJILTYPHI 310POBbS:

NOHHMaHUsT [eHHOCTeH 310poBoro M OesomacHoro obpasa Ku3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOLIEHWSI K COGCTBEHHOMY (DH3HYECKOMY U
NICUXUYECKOMY 310POBEIO;

cobmonenus mpapus Oe30macHOro obpalleHds ¢ BElECTBAMH B OBITY,
TIOBCEIHEBHOM XWU3HMU, B TPYAOBOMH AEATEILHOCTH;

NOHWMaHUsI TEHHOCTH IIPaBUJl HMHIUBHAYaTbHOTO U  KOJUIEKTHBHOIO
Ge30MacHOro MoBe/IHNs B CUTYAIUsX, YTPOKAIOIIMX 3A0POBEIO M KU3HHU JTIOJIEH;

OCO3HAHHS IIOCHEACTBHH M HENPUATUS BPEIHBIX NpUBbIYEK (YnoTpebieHus
aJIKOr OIS, HAPKOTUKOB, KYPEHH);

S) TPpy10BOTr0 BOCIIHTAHMA:

KOMMYHUKATUBHOX  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIENOBaTeNbCKOU
NEATEeNBHOCTH, OOINECTBEHHO IIOJE3HOM, TBOPYECKOH M  [OPYrMX BHAAX
NEeATENBHOCTH;

YCTAHOBKY HAa AaKTHMBHOE YdYacTHe B pELIeHWH [PAKTHYECKUX 3am1ad
COLMATIEHON HaNpaBIeHHOCTH (B paMKaxX CBOETo Kjacca, IIKOJIb);

HHTEpeca K MpaKTHYECKOMY H3Y4YEeHUIO MPOMeCcCHi pa3iiyHOro pojia, B TOM
4KCJie Ha OCHOBE MPUMEHEHHS NIPeIMEeTHbIX 3HaHUH 110 XUMHUH;

YBaXEHMS K TPYLy, JHONIM TpyJa U pe3ylbTaTaM TPYIOBOH NeATeNbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOpY MHIMBHIAYaJlbHOM TpaeKTOPHH
obpasoBanus, Oynyme#é npodeccun ¥ peanu3aldd COOGCTBEHHBIX >KU3HEHHBIX
TITAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U
notpebHocTei 06mecTBa;

6) 3xonornyecKkoro BOCHHTAHHNA:

9KOJOTHYECKH Leeco00pa3sHOro OTHOIIEHWSI K NPUPOAe KaK HCTOYHUKY
CYyILIECTBOBAHUS XKU3HHU Ha 3eMIIE;

HOHUMaHUs TII00albHOrO XapakTepa SKOJIOTMYECKUX MpobiieM, BIUSHUSA
5KOHOMHYECKUX MPOLIECCOB Ha COCTOSHHUE MPUPOIHON M COLMANBHOM CPEbl;



OCO3HaHHUS HEOOXONMMOCTH WCTIONB30BAHMS JOCTIDKCHHN XUMHH VIS
PELICHUs BOMTPOCOB PALMOHANBHOTO IIPUPOIONONB30BAHNUS;

AKTABHOTO  HENPUATHS JelCTBUM, TPUHOCAIMX BpeJ OKpYKaromeit
IPUPONHON Cpele, yMeHHsl IPOrHO3HPOBATh HEGIArONPUATHBIE 3KONOTHYECKHE
TOCITEICTBHA IIPEAIPUHUMAEMBIX IEHCTBUM U IPeIOTBPAIIATE HX;

Hanu4us pasBUTOTO SKONIOTHYECKOTO MBIILTIEHHUS, IKOJIOTHYECKOH KYIBTYPBI,
onsITa JESATEIBHOCTH 9KOJIOTHYECKOMU HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl WMH B II03HABATEIbHOM, KOMMYHHKATHBHOM M COILHAILHOM
NpakTHKe, CHOCOOHOCTH M YMEHHWsS aKTHBHO IIPOTHBOCTOSTH MAEOJOTHH
xemo(pobuu;

7) HeHHOCTH HAYYHOr0 NO3HAHMSA:

MHDOBO33PEHHS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YDOBHIO pa3BHTHS
HAYKH ¥ 0OLIECTBeHHON NPaKTHKH;

NOHMMaHHs chneuu(uKyd XMMHM KaK HayKH, OCO3HaHusi e€ poiu B
(OpMMPOBaHHM pAlHOHATIEHOTO HAYYHOTO MBINIIEHHS, CO3JAaHMM LETOCTHOTO
NpencTaBIeHus 06 OKpyJXKalolleM MHpe Kak O eIMHCTBE IPUPOILl M YeloBeKa, B
NO3HAHWA TIPUPOJHBIX 3aKOHOMEDHOCTeH M pelleHHH MpOoOJIeM COXpaHEeHHUs
TIPUPOIHOIO PaBHOBECHS

yOexngHHOCTH B 0cO00M 3HAYUMOCTH XHMMH [l COBPEMEHHOM
UMBHIM3AUMK: B €€ TyMaHMCTHYECKOH HANpaBlIeHHOCTH H BaXKHOM pONH B
CO3JaHMU HOBOH 06a3bl MaTepualbHOM KyJNBTYpBl, B PpELIEHHH TIJI0OATBHBIX
npobieM YCTOMYMBOrO pasBHUTHSI HYEJIOBEYECTBA — CHIPLEBOM, 3HEPrEeTHYECKOM,
NUIIEBON M 3KOJOTHYEcKO#d 0e30ITacHOCTH, B Pa3sBUTHH MEIMIIMHEL, 00eCeYeHnn
YCIIOBHH yCHEIIHOro TPyAa U 3KOJOTHYECKH KOM(OPTHOMN JKU3HU KaXKIOro YieHa
o01mecTBa;

eCTeCTBEeHHO-HAy4YHOH TPaMOTHOCTH: TIOHMMAaHHS CYIIHOCTH METOJOB
TI03HAHUS, UCTIONB3yEeMEIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIONIb30BaTh
TNoJTy4aeMble 3HAHUS VIS aHaJlM3a U O0BSCHEHHS SBJICHHM OKpYXKAIOLEero Mupa u
IPOUCXOAAIINX B HEM U3MEHEHHUN, yMEHUS AelaTh 000CHOBaHHEIE 3aK/IIOYEHUS Ha
OCHOBE HaydHBIX ()aKTOB W HWMEIOUIMXCS MHaHHBIX C LEJbl0 IOJy4YeHHUs
IIOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO KCIIONB30BaTh XHUMHYECKME 3HAHUA MAJId
pelieHus Tpo6IeM B peanbHEIX XKH3HEHHBIX CHTYaIUsX;

HHTepeca K II03HAHHUIO, HCCIel0OBaTeNILCKOH e TeNEHOCTH;

FOTOBHOCTH ¥  CHOCOOHOCTM K  HempepblBHOMY 0O0pa3oBaHMIO H
caMo00pa30BaHUI0, K AKTHBHOMY IIONYyYEHHWIO HOBBIX 3HAHWH IO XHMMHM B
COOTBETCTBUH C )KM3HEHHBIMU NTOTPEOHOCTAMH;

WHTEpeca K 0CODEHHOCTSAM TpyHda B PAsNUYHBEIX cdepax MpodeccuoHanbHOM
HNEATEIBHOCTH.



METAIIPEAMETHBIE PE3YJIBTATHI

MerarnpeMeTHEIE pe3ysbTaTEl OCBOEHHS TIPOTPAMMEL 110 XUMHH Ha YypOBHE
CpelHeTo 00Iero 06pa3oBaHus BKIIIOUAIOT:

3HAYMMblE 1 (QOPMMDOBAHHS  MHPOBO33DEHHS  OOYYAOLIHXCS
MEXMCIIHIIIMHApHBIE (MEXIPeIMeTHbIE) OOLIeHAYYHbIE TTOHSITHS, OTpakaroliue
LEJIOCTHOCTE HAYYHOH KapTUHEL Mupa ¥ creuubuKy METOIOB IO3HAHHS,
HCIIOJIE3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIeCTBO, SHEPIusl, sBIEHHE,
[pOLIeCC, CHCTeMa, HAYYHEIH (aKT, NPUHIIUII, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIIeOBaH)e, HAaOIIONIEH e, H3MEPEHNE, SKCIIEPUMEHT U ApYTHe);

yHUBEpCallbHble y4yeOHble NeHCTBHS (HO3HaBaTeNbHbIE, KOMMYHHKATHBHBIE,

PETYISTABHEIE), obecneunBaromue bopmupoBanue (YyHKIIMOHATIBHOR
IPaMOTHOCTH ¥ COLMANILHON KOMITETEHIIHH 00 YYAIOMUXCSI;
CIOCOOHOCTH obydgaronmxcs UCIOJIb30BAaTh OCBOEHHBIE

MEXMCIUILIMHAPHbBIC, MHPOBO33PEHYECKHE 3HAHUSA M YHHUBEpCallbHBIE ydeOHBIE
J€UCTBYS B I03HABATEILHON U COLMANBHOM NPaKTHKE.
Metanpeamersble pesynbTaThl OTPAKAOT OBJAIEHME YHUBEPCATHHBIME

y4eOHBIMA  IIO3HABaTENLHLIMHM, KOMMYHUMKATHBHBIMH U PErynsaTUBHBIMHU
NeHCTBUSIMMU.

IlosnaBaTenbHbIE YHHBEPCAIbHbIE yueOHbIe JeiicTBHS

1) Ga3oBble JOrHYeCKHE AeHCTBHA:

CaMOCTOSTENIbHO  (GOpMyIMpOBaTh M aKTyallM3UpOBaTh  Ipobiemy,
paccMaTpUBaTh €€ BCECTOPOHHE;

ONpENENATh NN JeATeNbHOCTH, 3aiaBas apamMeTphl W KPUTEPUH UX
JOCTHIKEHMSI, COOTHOCUTE Pe3yJIbTaThl AeSITeIbHOCTH C IIOCTABJICHHBIMH LENAMU;

HCIIOJIb30BaTh IIPH OCBOEGHUHM 3HAHUM NPUEMBI JIOTHYECKOTO MBIILIEHUS:
BBIJIENIATE XAPaKTEPHbIe NPU3HAKY IOHATHH M YCTAHABIUBATE HX B3aHMOCBS3b,
UCIIOJIE30BaTh COOTBETCTBYIOIIME MOHATUS [UIs OOBSCHEHHUS OTAEIbHBIX (AKTOB H
SIBJICHUI,

BBIOMpaTh OCHOBaHMA ¥ KPHUTEPHH i KiacCHGWKAUWKW BEIIECTB U
XUMHUYIECKUX PeaKIuii;

yCTaHaB/IMBAaTh NPHYHHHO-CIEACTBEHHbIE CBS3H MEXIYy H3y4aeMbIMH
SIBIICHUSIMU;

CTPOWTE JIOTUYECKUE pacCyXIeHUs (MHOYKTHUBHBIE, NEAyKTHBHBIE, IIO
aHaJioruK), BBIABIATE 3aKOHOMEDHOCTH M TIPOTHBOPEYHSI B pPacCMaTpHBAEMBIX
SBNIEHUAX, (GOPMYIHUPOBATE BEIBOIEI U 3aKITFOUSHHUSL;

IIPUMEHATh B IPOLIECCE ITO3HAHUS HCIOIb3YyEMBIE B XUMUM CHMBOJIMYECKHE
(3HaKOBbIE) MOZIENH, TPe0OPA3OBEIBATE MO/IENbHBIE PEACTABIECHNUS — XUMUUECKH
3HaK (CHMBOII) DJIEeMEHTa, XuMH4Yeckass (GopMmyna, ypaBHEHHE XUMHUYECKON



peaKuuy — NpH PEHICHUH Y4eOHBbIX MO3HABATENBHBIX M IPAKTHYECKHX 3ajad,
MPUMEHATD Ha3BaHHbIE MOJENbHBIE NPEJCTABICHUS I BBISBICHUS XapaKTepHBIX
MPU3HAKOB M3yYaeMbiX BELIECTB M XHMHUYECKUX PEaKIMii.

2) Ga30BbI€ HCCAEAOBATENbLCKHE NEHCTBHS:

BJIaIeTs OCHOBAMK METOJOB HAYYHOrO IO3HAHMS BELIECTB W XHMHUYECKHX
peakuuii;

(opMymEpoBaTE eNH K 3afa4K HCCIEOBAHMS, HCIOIb30BATh OCTARICHHbIC
4 CaMOCTOSTENBHO CHOPMYNHPOBAHHBIE BOIPOCHL B KauyeCTBE WHCTPYMEHTA
NO3HAHMS M OCHOBBI JJisi GOPMUPOBAHHSA THIIOTE3bI [0 MPOBEPKE NPABUIBHOCTH
BBICKA3bIBAEMEIX CYKIEHHUM;

BIa[eTh HAaBLIKAMM CaMOCTOSATENBHOrO IUIAHHPOBAHHA W IPOBEACHHUS
YYEHHIECKUX 3KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUsI HAOMIONATh 32 XOIOM
nponecca, CaMOCTOATENEHO IPOrHO3MPOBATh €ro pe3ylbTatr, (OpMYJIHpOBaTh
06061eHns ¥ BBIBOJEI OTHOCHTENBHO JOCTOBEPHOCTH PE3y/IbTATOB HCCIIENOBAHHNSI,
COCTaBIATE 0OOCHOBAHHEIM OTYET O MPOJEIaHHOM paboTe;

npuobpeTarh OMBIT yJEHHIECKOH HCCIENOBATENBCKOM M IPOEKTHOM
AEATENBbHOCTH, MPOSABISATE CHOCODHOCTE M TOTOBHOCTH K CaMOCTOSITENBHOMY
MOMCKY METONOB pelIeHHs NPaKTHYECKHMX 3aJad, NPUMEHEHHIO Ppa3jId4HbIX
METOMIO0B [TO3HAHHUA.

3) pabota ¢ nudopmanmeii:

OPHCHTUPOBATBCS B pa3IM4YHbIX HKCTOYHHMKaX HH(opMamuu (HAy4HO-
NOMyJspHast JIdTepaTypa XWMHYECKOIO COAEp)KaHHs, CHpaBOYHBIE MMOCOOHS,
pecypcel MiHTepHeTa), aHanM3uMpoBaTh MHQOPMAIMIO PaA3lIMYHbIX BHUIAOB U (OpM
Mpe/ICTaRIeHUS, KPUTUYECKH OLIEHUBATH eé JIOCTOBEPHOCTh U
HENPOTHBOPEYUBOCTE;

bopMynMpoBaTE 3aMpPOCEl ¥ MPHMEHATh Pa3M4YHBEIE METOIBI IIPH MOUCKE U
otbope wuHpOpManuM, HEOOXOOUMON M BHINOJNHEHHs y4yeGHBIX 3a/1ay
OIPEENIEHHOTO THUIIA;

NpHOOPETaTh OINBLIT MWCIOJL30BAHUS HHPOPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U Pa3lIMYHbIX [IOUCKOBBIX CHCTEM;

CAMOCTOSITENILHO  BBIOMpPATHE  ONTHUMAIBHYI0O (OpPMYy  IpeacTaBIeHHS
HMHOOpMaLuH (CXeMbl, Tpa®UKH, JUarpaMMBl, TaGIUIBL, PUCYHKH U OPYTHE);

UCIIONB30BaTh HAy4HbIM s3BbIK B KayecTBe cpenctBa mpu pabore ¢
XMMHYECKOH uHpOpMalyel: NPUMEHSTs MeXnpeaMmeTHsie (dusuueckue u
MaTeMaTHYeCKHe) 3HaKi ¥ CUMBOJIBL, (hOpMYyJibl, abOpeBHaTyphl, HOMEHKIATYDY,

HUCIIONIE30BATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATJISIAHOCTH.

KOMMyHHKaTHBHble YHUBEPCAJIbLHBIE yqeﬁnue JAeliCTBHA:



3a/1aBaTh BOIIPOCHI TIO CYILECTBY 00CYK/JaeMOii TeMBI B X0Jie QHAIOra W/HIH
AVICKYCCHH, BBICKa3bIBaTh ueH, GOPMyIMPOBATH CBOH MPEIIOKEHHUS
OTHOCHUTEIBHO BBINOIHEHUS MIPEIUIOKEHHON 3aauH;

BBICTYTIaTh C INpE3eHTalldell pe3yNbTaTOB II03HABATENLHON JesTelbHOCTH,
TTOJIyYEHHBIX CAMOCTOSITEILHO HIIM COBMECTHO CO CBEPCTHUKAMM NIPH BBITIOJIHEHUY
XUMHAYECKOTO 3KCIIEpUMEHTa, NMPaKTHYECKOH paboTHl MO HCCIIENOBAHUIO CBOHCTB
H3Y4aeMBbIX BEIIECTB, peaM3aliy y4eOHOro NpoeKTa, H GOpMYIHPOBATE BHIBOJIBI
[0 pesynbTaTaM NPOBEAEHHBIX HCCIENOBAaHUN MYTEM COIrNIAacOBAaHHUS TOUIMH B
Xo/ie o6CcyXieHus U 0OMeHa MHEHHSIMH.

PerynisiTuBHbIe YHHBepcaabHbIe yuebHble JeficTBHS:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYINECTBIATH CBOK MO3HABATENBHYIO
ACATENBHOCTh, ONpeHeNss e€ Leld M 3a0aud, KOHTPOJIHPOBaTh U TIO Mepe
HEOOXOIUMOCTH KOPPEKTHUPOBATh TIpeIylaraeMelii alrOpuTM JeiiCTBHH IIpH
BBEIIIONHEHAM Y4€OHBIX M HCCIEIOBAaTENbCKUX 3aaa4, BhIOMpaTe Hauboiee
3G QeKTUBHBIA cn0co6 X pEeIleHHs ¢ y4ETOM IIOJNydYeHHs HOBHIX 3HAHHH O
BEIIECTBAX U XUMHUYECKUX PEaKIHsIX;

OCYIIECTBIIATE CaMOKOHTPOJIL HOEATEIBHOCTH Ha OCHOBE caMoaHalM3a H
CaMOOIICHKH.

NPENMETHBIE PE3YJIBTATHI

IIpeameTHbIe pe3ynsTaThl OCBOSHHS IPOrpaMMBI 10 XHMHUH Ha YIIIyOnEHHOM
YPOBHE Ha YPOBHE CPEIHEro o0uero obpa3oBaHus BKIIOYAIOT CIELH(UYIECKHE
1Uis yaeOHOoro npeamera « XUuMUs HaydHbIE 3HAHWS, YMEHHS U CIOCOOL AeHCTBHi
110 OCBOEHHIO, UHTEPHpPETAUN ¥ NPeoOpa3oBaHUIO 3HAHUM, BU/IbI AESTENbHOCTH
[0 IIOJNYYEHUIO HOBOTO 3HAHWS M NPUMEHEHMIO 3HAHMM B PaslIUYHBIX YYEOHBIX
CUTYyalMsX, a TAKXKe B PeasIbHbIX JKU3HEHHBIX CUTyallUsAX, CBA3aHHBIX C XUMHUEHR. B
nporpaMMe MO0 XdAMHM [peIMEeTHBe pe3ylbTaThl IpeACTaBlIeHbl IO Trojam
H3yYeHHs!.

10 KJIACC

Hpe}lMETHbIC pe3yiieTaTel OCBOEHHA Kypca <(OpFaHHT-IGCKa$I XHMHA»
0TpaxaroT:

CQJOpMHpOBaHHOCTB HpeI[CTaBJICHHf‘IZ O MECTE H 3HAYEHHH opraHqucxoﬁ
XMMWH B CHCTEME CCTCCTBECHHBIX HAYK H eé POJIM B obecrieueHuH YCTOﬁHHBOFO
Pa3sBUTHA YCI0OBEYECTBA B PCHICHUN npoﬁneM AKOJIOTHYECKOH, 3HepFETH‘IECKOﬁ H



NKIIEeBOH 0e30MacCHOCTH, B PA3BUTHH MEIMLMHEI, CO3NAHUH HOBBIX MaTepuaos,
HOBBIX HCTOYHHKOB 3HEpruH, B obecnieyeHnu PalMOHaNBEHOTO
IPUPONONONE30BaHUS, B (DOPMUPOBAHME MUPOBO33PEHHS M 0OIIei KYJETYpBI
HCIOBEKA, a TaKKe OJKONOTHYECKH OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY
3IIOPOBBIO U IIPUPOIHOH cpene;

BIQJEHHE  CHCTEMOM  XMMUYECKMX  3HaHHM, KOTOpas  BKIOYAET:
OCHOBOIOJIArafOIIME MOHATHA — XUMUIECKHH JIEMEHT, aTOM, SIPO U IEKTPOHHAs
obojyioyka aToma, s-, p-, d-aTOMHBIE OpOHTANH, OCHOBHOE M BO30YXAEHHOE
COCTOSIHMA aToMa, TruOpUAM3alMsl aTOMHBIX opOuTasnelf, WHOH, MoneKyna,
BAJICHTHOCTB, 3/EKTPOOTPHIATENIBHOCTD, CTENEHh OKUCIIEHHS, XHMHUECKas CBA3b,
MOJIb, MOJIApHAs Macca, MOJISIPHbIN 00BEM, yTIIepOLHBIA CKeJleT, (pyHKIHOHATbHAS
rpynmna, panuKan, CTPYKTypHbie (OpMynsl (pa3sBEpHYTHIE, COKpalISHHBIE,
CKeNeTHBIE), W30MEpHA CTPYKTypHas M MPOCTPAHCTBEHHas (TeOMETpHYecKas,
ONTHYECKasi), K30MEPbI, TOMOJOTHYECKHN DS, TOMOJIOTH, YTIEBOXOPOIEI,
KUCTIOPOZI- ¥ a30TCOZAEpXallie OpPraHMYeCKHe COCIMHEHHS, MOHOMEp, NOIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISADHBIE COENMHEHHs; TEOPHH, 3aKOHBI
(mepuopuueckuii 3akon JI. M. MeHzeneeBa, Teopusi CTPOEHHS OpraHMYecKHX
BemecTs A. M. ByTneposa, 3aKOH COXpaHEeHHs MacChl BEIIECTB, 3aKOH COXPaHEHHs
U TpeBpallleHHs B3HEPrWd MpPH XHMMHYECKHX peakIHsix), 3aKOHOMEPHOCTH,
CHMBOJTHYECKUY S3BIK XUMHM, MHPOBO33PEHUYECKHE 3HAHHUS, JIEKALIHE B OCHOBE
NOHUMAHUS MPUYUHHOCTA M CHCTEMHOCTH XMMHYECKUX SBICHHN; NIPEICTABICHHUS
0 MEXaHH3Max XMMHYECKHX peaklud, TEepMOAWHAMHYECKMX M KHHETHYECKUX
3aKOHOMEPHOCTSX MX IPOTEKAHKS, O B3aMMHOM BIIMSHUU aTOMOB U I'PYII aTOMOB
B MOJIeKy/ax (MHIYKTHBHEIA U Me3oMepHbIi 3¢ dekrsl, opuentantsl | u Il pona);
(akTOOTHUECKHE CBENECHMS O CBOWCTBAaX, COCTaBe, MONYYEHMH W 6€30MacHOM
UCIIONIE30BaHWHM BXHEHUINUX OpraHHYecKUX BeIlecTB B OBITY U NpaKTHYECKOH
JEATENIBHOCTH  4esioBeKa, OOMIMX  HAy4HBIX  MPHHIMIAX  XAMHYECKOTO
IIPOM3BOJICTBA (Ha NpuMepe MPOU3BOICTBA MeTaHOMa, epepaboTky HehTH);

cOpMHPOBAHHOCTL YMEHWUIi: BBUIBISTH XapaKTepHbIE NPH3HAKH MOHSITHH,
yCTaHaB/IMBaTh MX B3aWMMOCBS3b, MCIIOJb30BAaTh COOTBETCTBYIOINME MOHATHS NPU
OIIMCaHUM COCTaBa, CTPOEHUS X CBOWCTB OPraHUYeCKUX COeNUHEHUH;

chOopMUPOBAHHOCTE YMEHUHN:

WCIIONB30BATh XMMHUYECKYIO CUMBOJMKY JUISi COCTaBJIEHUS MOJIEKYISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTEIX, COKpAIIEHHBIX H CKEJIETHBIX) (POpMYT OpraHu4ecKuX
BELIECTB;

COCTaBJISITh yPAaBHEHHUS XMUMWYECKHX PEaKLM# M PacKphIBaTh UX CYLIHOCTE:
OKMCIIMTENbHO-BOCCTAHOBUTE/BHEIX ~ PEaKIWi  MOCPEACTBOM  COCTaBIICHHS
JNMEeKTpPOHHOrO OamaHca 3THX peakIui, peakuui HOHHOro obmeHa myTEM
COCTaBJIEHHS! WX MOJHBIX ¥ COKpAIIEHHBIX MOHHBIX YPaBHEHHUH;



M3TOTaBIIMBATE MOJIENM MOJIEKYJ OPraHMYECKHX BEINECTB Ui MILTIOCTpPAIHHU
HX XMMHMYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHHS;

ChOPMUPOBAHHOCTS yMEHUH: YCTaHABIMBATE NPHHAJIEXXHOCTh H3yYEHHBIX
OPraHH4ecKux BEIIECTB MO MX COCTaBy M CTPOGHHIO K ONPEENEHHOMY
KIacCy/Tpynne COeIWHEHWH, [aBaTh MM HA3BAHHS 110 CHCTEMATHYECKOH
Homerknarype (IUPAC) u mpuBOAWTL TpuUBHANbHEIC HA3BaHHA IJIS OTAENBHBIX
IIPCACTABUTENEH OPTaHWYECKHUX BELIECTB (3TUJIEH, allETHIIEH, TOMYON, [IHIEepHH,
STUNEHTIUKONL, (GeHos, (opManbleruy, aleTanblerufl, alueToH, MypaBbHHASN
KHCJIOTa, yKCyCHas KUCJIOTa, CTCaPUHOBAs, OJIEHHOBAS, NAJIbMUTHHOBAS KHUCIIOTHI,
TIALAH, anaHdH, ManbTo3a, QpyKTO3a, aHUJIMH, JUBHHHI, W30NpEH, XJIOpPONpEH,
CTHPOJI ¥ IPYTHeE);

COOPMHPOBAHHOCTE yMEHHsi ONpEeNeNsaTh BHI XUMHYECKOH CBS3H B
OpraHMYecKUX COENMHEHUAX (KOBaJCHTHAss W MOHHAs CBA3b, OG- W T-CBA3b,
BOJODPOJHAsI CBS3b);

C(HOPMHUPOBAHHOCTL YMEHHS IIPHMEHATH MOJOKEHHS TEOPHH CTPOCHHS
opranmyeckux Bemects A. M. BytnepoBa nisi 00bsCHEHMs 3aBUCHMOCTH CBONCTB
BEIIECTB OT UX COCTaBA U CTPOEHWUS;

COPMUPOBAHHOCTE ~ yMEHH#  XapaKTepu3oBaTh  COCTaB, CTPOEHHE,
usuveckue W XWMUUYECKHe CBOWCTBA THIMYHBIX IPEeICTaBUTENEH pPa3THYHBIX
KJIacCOB OpraHMYeCKHX BEILECTB: aIKaHOB, IIMKJIOAIKAHOB, AIKEHOB, allKaJUEHOB,
IKWHOB, AapOMAaTHYECKUX YIIEBOJOPOAOB, CIHMPTOB, ANbAETHAOB, KETOHOB,
KapOOHOBEIX KHCJIOT, IPOCTHIX H CIOXKHBEIX 3(QUPOB, JKUPOB, HUTPOCOSAUHEHHH 1
aMUHOB, aMUHOKHCIOT, OENKOB, YrIeBOJOB (MOHO-, JH- U IIOJIMCAXapHI0B),
WIUIOCTPUPOBATh ~ IEHETHHYECKYIO  CBSI3b  MEXJAYy HHMH  YpaBHEHUSMHU
COOTBETCTBYIOLIUX XMMHYECKHX peaklIui ¢ HCIONb30BaHUEM CTPYKTYPHBIX
bopmy;

c(OpPMHPOBaHHOCTh YMEHHs TOATBEPXKIAaTh HAa KOHKPETHBIX IpHMepax
XapakTep 3aBUCHMOCTH PeaKkIMOHHOM ciocOOHOCTH OpPraHUYeCKUX COeUHEHUN OT
KpaTHOCTH ¥ THIAa KOBAJEHTHOM CBA3H (OG- U M-CBSI3H ), B3AUMHOI'0 BIHSHUS aTOMOB
| TPYII aTOMOB B MOJIEKYJIaX;

chopMHPOBAaHHOCTh YMEHHS XapaKTepH30BATh HCTOUHUKH YrII€BOAOPOIHOTO
ceipbst  (HedTh, NPUPONHBIX ra3, Yroib), CIHOCOOBI €ro mepepaboTKH u
NpaKTHYecKoe IpUMeHeHUe IPOAYKTOR epepaboTKy;

cOopMHUPOBAHHOCTE BNAEHUsS CHUCTEMON 3HAHHM O E€CTECTBEHHO-HAYYHBIX
METONax MO3HAHUS — HaONMONeHNH, H3MEPEeHUH, MOIEIIUPOBAHKHH, SKCIEPUMEHTE
(pealtbHOM ¥ MBICIEHHOM) U YMEHUS IPUMEHST 3TH 3HAHUS;

c(OpMUPOBAHHOCTH yMEHUst NPUMEHSITh OCHOBHbIE® onepauuu
MBICIIUTEIEHOM JEeATeNBbHOCTH — aHalMW3 W CHHTE3, CpaBHEHHe, 0600meHHe,



CHCTEMATU3ALHIO, BBISBIEHHE NPUYMHHO-CIEACTBEHHBIX CBSI3eH — [T M3ydeHHs
CBOKCTB BELLUECTB M XUMHUYECKHX PEaKIIUi;

CHOPMHUPOBAHHOCTL YMEHHUHA: BBISBIATH B3AUMOCBS3h XHMHUYECKHX 3HAHUH ¢
TIOHATUSIMM ¥ TIPEACTABICHUAMH APYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
Gonee O0CO3HAHHOrO MOHUMAHMS CYIIHOCTH MaTepUaNIbHOTO eIMHCTBA MHpAa,
UCTIOJIb30BaTh CHCTEMHBIE 3HAHUA 10 OPraHHYECKON XMMHH IS OOBICHEHUS U
IIPOTHO3WPOBaHKS SBICHUM, AMEIOIIUX ECTECTBEHHO-HAYYHYIO IPHPOY;

COOPMUPOBAHHOCTE  YMEHHMI: IPOBOAMTH pACUETHl MO0  XHMHYECKHM
(opMynam u ypaBHEHHSM XHMHYECKHX PEaKIMH C MCIIONb30BAHHEM Gbu3uyeckux
BENMYMH (Macca, O6BEM Tra3oB, KONMYECTBO BELIECTBA), XapaKTEPHU3YHOLIMX
BEIECTBA C KOMMYECTBEHHOH CTOPOHBI: PAcU€Thl M0 HAXOMKACHUIO XUMHYECKOM
(opMyIIbI BEIIECTBA MO M3BECTHHIM MACCOBBIM JONAM XMMHYECKHX 3JIEMEHTOBR,
IPOAYKTaM CrOpaHMs, INIOTHOCTH ra3000pa3sHEIX BEIIECTB;

chHOPMHUPOBAHHOCTE YMEHMUI: POrHO3MPOBATS, AHATH3UPOBATh W OLEHUBATEH
C TIO3WIHK  3IKOJIOTMYECKON  De30macHOCTH  MOCHEACTBHS  OBITOBOH H
NPOH3BOJCTBEHHON JEATENBHOCTH 4eNOBeKa, CBA3aHHOW ¢ mepepaboTKOi
BELIECTB, UCTIONb30BATh ITOJNyYEHHbIE 3HAHMS U1 IPUHATUS TPAMOTHBIX pelleHMUH
npobieM B CHTYaIlUsX, CBSI3aHHEIX C XUMHEH;

chOpPMUPOBAHHOCTE YMEHMI: CAaMOCTOSTENBHO IJIAHUPOBATh M TIPOBOIUTE
XMMHUYECKHN 9KCIEPUMEHT (MOJydeHHe M H3y4eHHe CBOWCTB OpraHHYeCKHX
BEILIECTB, KAa4YECTBEHHBI€ pEaKLUMU YIIEBOJOPOJOB PA3NHYHBIX KJIACCOB M
KUCJIOPO/ICOJepXKAlIUX OPraHuYeCcKUX BELIeCTB, pelleHHe HKCIepHMEHTAIBHBIX
3a7ia4 10 PpaCIO3HABAHWIO OPraHMYECKMX BELIECTB) C COONIOJEHUEM IIPaBHII
GesomacHoro obpameHHs C BellecTBaMH M JJaGopaTopHbIM 06OpyIOBaHUEM,
GopMynupoBaTh Iens WCCIENOBAHMSA, MPEACTABIATh B pasidyHOM (opme
PEe3yJIbTaThl SKCIIEPUMEHTa, aHAIU3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTE;

chOpMHUPOBAaHHOCTE YMEHUH

co0bmroars npaBuiia 3KOJOIMYECKH Lenecoo0pa3Horo MoBeJeHUs B GBITY H
TPYIOBOH IEATENBHOCTH B IENSX COXPAHEHUS CBOETO 3I0POBBS, OKpYXKaromeit
NPUPOAHON Cpepl ¥ JOCTHKECHHSA €€ YCTOHYHBOIO pa3BUTHS;

OCO3HaBaTh ONACHOCTh TOKCHYECKOTO MNEHCTBHS Ha JKHBbIE OPraHWU3MBI
OINpeNleNIEHHEIX OPraHMYeCKUX BELIeCTB, MOHUMas cMeIch nokasarens [11K;

aHAIM3UPOBATh IENECOOOPa3HOCTh NMPUMEHEHHS] OPraHWYeCKUX BEINECTB B
IIPOMBIIIJIEHHOCTH U B OBITY € TOUKH 3pEHHUS] COOTHOIIEHUS PUCK-TIONB3a;

ChOpMUPOBaHHOCTS yMEHHM: OCYLIECTBJIATH LEJ€HANPABICHHBIM MOHUCK
XUMHYECKO# HHGOpMAMK B Pa3THUHBEIX MCTOYHHKAX (HaydHas U yueOHO-HayuHasS
AMTepaTypa, CpeACcTBa MaccoBor MHpopMauuu, MHTEpHET U Apyrue), KpUTHIECKH
aHaAIU3HPOBATh XUMHUYECKYIO HHGpOpMaLUio, epepabaTbiBaTh €€ U MCIIONb30BATh
B COOTBETCTBHHU C NMOCTaBICHHOHN yuebHOI 3amaueii.



11 KJIACC

IIpenmeTHbie pesynsTatsl ocBoemMs kypca «O6mas u HEOpraHu4ecKas
XHMESA» OTPAKAIOT:

C(OPMHUPOBAHHOCTE NPEICTABICHAI: O MATEPHAILHOM EIUHCTBE MHUpa,
3aKOHOMEPHOCTAX M I103HABAEMOCTH SIBIEHWH TPUPOMIELI, O MeCTeé W 3HAYECHHU
XMMHH B CHCTEME ECTECTBEHHBIX HayK M €€ POIH B 0DECleYeHHH YCTOMYHBOrO
P23BUTHS, B PEINCHHH NPOONEM 3KONOTMYECKOM, SHEPreTHUEeCKOM W MHINEeBO
0e3011aCHOCTH, B pa3sBUTHU MEMUMHBI, CO3TAHMH HOBBIX MATEPHANOB, HOBBIX
UCTOYHMKOB 3HEPruH, B 0OECTEUYEHHH DalMOHAIBHOTO IPHPOJIONOIb30BAHUS, B
(GOpPMHPOBAaHMM MHPOBO33peHHss U OOMmedt KyIbTYphl UelOBeKa, 4 TakKe
OKOJIOTHYECKH O00OCHOBAHHOTO OTHOIIGHWSI K CBOEMY 3IOPOBBIO H MPHPOLHON
cpere;

BlaZieHMe  CHCTEeMOH  XMMHMYECKHX 3HaHHWH, KOTOpas  BKIIOYaeT:
OCHOBONOJNAraloIllie MOHATHA — XHMHYECKHH O5JIEMEHT, aToM, $ApO AaToMa,
U30TOIIbI, JIEKTPOHHAs 0060]109Ka aToMa, S-, p-, d-aTOMHBIE OPOUTAIM, OCHOBHOE U
BO30YXIEHHOE COCTOSHMS aToMa, THOpHAM3ALMA aTOMHBIX OpOHTanei, WOH,
MOJICKYJIa, BallEHTHOCTh, 3JIEKTPOOTPUIATENBHOCTE, CTENEHb OKUCIIEHHUS,
XUMHAYeCKas CBsi3b (KOBaleHTHAs, MOHHAs, MeETAUIMYECKas, BOJOPONHAs),
KPHCTAUIMYECKasd peETKa, XUMHYEeCKas peakius, pacTBOP, SIEKTPOJIMTEL
HEDNIEKTPONMTEI, JJIEKTPOJIUTHYECKAs IUCCOLMALMs, CTENEeHb IHCCOLMALIUH,
BOHOPOAHBIA II0Ka3aTellb, OKHCIMTEIb, BOCCTAHOBHTENb, TEMJIOBOM 3(dexT
XAMAYECKON peakiuM, CKOPOCTh XMMHYECKOH peaKklUH, XUMHIECKOe PABHOBECHE;
TEOPHUH W 3aKOHBI (TEOPHUsA 3INIEKTPOIMTHYECKOH TUCCOLMALMM, MEPUOIUYECKU
3akoH J.M. MenneneeBa, 3aK0OH COXpaHEHHS MACcChl BEIECTB, 3aKOH COXPAHEHHUS U
IPEBPaleHys SHEPIUH NPU XMMHYECKMX peaklUsX, 3aKOH ITOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEHCTBYIOUIMX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUMA S3BIK
XVMHH, MHPOBO33pDEHYECKHEe 3HAHHSA, JieKallie B OCHOBE IIOHMMAaHWS
OPAYMHHOCTH M CHCTEMHOCTM  XMMHYECKMX  SBJEGHUH, COBpeMEHHbIE
NPECTABICHHUs] O CTPOEHWUHM BELIECTBA HA aTOMHOM, HOHHO-MOJIEKYJSIDHOM H
HaJMOJIEKYJISIDHOM YPOBHAX; IIPEACTABICHHS O MeXaHW3MaxX XHMHYECKHUX
peakiyif, TepMOAMHAMHUYECKHX M KUHETHYECKMX 3aKOHOMEPHOCTAX HX
MPOTEKaHMsl, O XMMHUYECKOM DaBHOBECHH, PacTBOpax M NHCIIEPCHBIX CHCTEMaXx;
(QaKTOJIOTMYECKUE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJMYYEHHH W 6Ge30macHOM
UCIIONIb30BAHMH BAXHEHIINX HEOPraHMYECKUX BELIeCTB B OBITY M MPaKTHYECKOM
HNEATENBHOCTH  4eloBeKa, OOMMX  HayYyHBIX [PHHLUMIAX  XAMHYECKOTO
IPOU3BOJICTRA;

cOpMHEPOBAHHOCTh YMEHWI: BBISIBISTh XapaKTepHble MPH3HAKH MOHSITHH,
yCTaHABIMBATh MX B3aWMOCBSI3b, UCIIONB30BATh COOTBETCTBYIOIINE NMOHATHUS TPH
OIIICAaHUHA HEOPraHWYECKUX BEIIECTB U UX NpeBpalleHUMH;



COPMUPOBAHHOCTH YMEHHS HCIIOIb30BATH XUMHWYECKYI0 CHMBOJUKY ISt
COCTaBNeHHs (OPMyJl BEUIECTB M  YPABHEHWH  XHMHMYECKHX peaxiuit,
cucreMatnicckyro HomMeHknatypy (IUPAC) u TpuBuanbHble HAa3BaHHS OTHETBHbIX
BEIECTB;

C)OPMHPOBAHHOCTE YMEHHUS OTPENENITh BAIEHTHOCTh H CTENEHD OKHC/ICHUS
XUMHYECKUX 3JIEMEHTOB B COSIMHEHHSX, BHI XUMHYECKOH CBA3M (KOBAICHTHAS,
UOHHAdA, METayIM4ecKas, BOMOPOAHAN), THI KPHCTAIMYECKON pEIIETKH
KOHKDETHOI'O BEIECTBA;

CHOPMUPOBAHHOCTE yMEHHS OGBSCHATh 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJd XHMHMYECKOH CBS3M W TUMA KPUCTAIIMYECKOM PpEIETKH, OOMEHHbBIH u
JAOHOPHO-aKIETITOPHEIA MeXaHH3MBI 00pa30BaHusl KOBANECHTHOM CBA3M:

COPMHUPOBAHHOCTS ~ YMEHWii:  KIACCHQWUMPOBATE:  HEOPraHMYECKHE
BEIIECTBA 110 UX COCTaBY, XAMUYECKHE PEaKLUU [0 PA3IHIHBIM IIPU3HAKaM (JHCITy
M COCTaBy pEarupyromux BEUIECTB, TEIUIOBOMY 3(deKTy peakiiu, H3MEHEHUIO
CTENEHeH OKMCIEHHsS SJIEMEHTOB, OOpPAaTMMOCTH, y4YacTHIO KaTanu3aropa H
ApYTHE); CAMOCTOATENBHO BEIGHPATh OCHOBAHMUS M KPUTEPUHU 15l KITacCH(bUKALIHI
U3Y4YaEMBIX BEIIECTB U XUMHUYECKUX peaKIluii;

chOpMUPOBAHHOCTE YMEHHS PaCKpPHIBaTh CMBIC] NEPHOINYECKOro 3aKkoHa Il
1. Menzeneesa 1 1EMOHCTPHPOBATE €r0 CHCTEMAaTH3UPYIOLLYIO, OGBICHUTELHYIO
¥ IPOrHOCTHYECKYIO QYHKIUH;

chOpMHUPOBAHHOCTS YMEHMH: XapaKTepHW30BaTh 3NEKTPOHHOE CTPOEHHE
aTOMOB ¥ HOHOB XHMHYECKHX 3JIEMEHTOB II€PBOrO—YeTBEPTOrO IIEPHOMIOB
[Tepuonuvecxoit  cucremer  JM.  MeHzeneeBa, MCIOIL3Ys  TOHATHS
«3HEPreTHYeCKHe YPOBHWY», «3HEPreTHYECKHe MOIAYPOBHH», «S-, p-, d-aTOMHbIE
opbuTanK», «OCHOBHOE ¥ BO30YKIEHHOE JHEPrEeTHYECKHE COCTOSHMS aToMay;
OOBSACHATE 3aKOHOMEPHOCTH W3MEHEHHsS CBOWCTB XMMHYECKHX 3JEMEHTOB M HX
coelvHeHHW# 1O mepuomam u rpynnam [lepuomuueckodt cucremsr [ U.
Menneneesa, BaeHTHEIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHMS
UX 3JIEKTPOHHBIX 000I0YEK;

cpOpMHPOBaHHOCTS yYMEHWii: XapaKTepu30BaTh (OIKCHIBATL) OOIIHE
XMMUYECKAE  CBOWCTBA  BEINECTB  pPas3iMYHBIX  KJIACCOB,  MOJATBEPX/IATh
CyLIECTBOBaHWE I'EHETUYECKOH CBS3M MEXIy HEOpraHMYeCKHMH BeIleCTBaMH C
MIOMOUIBIO YPABHEHMH COOTBETCTBYIOIMIMX XUMHUECKUX PEAKIIHIA;

CcOpMHUPOBAHHOCTE YMEHHS pPACKpBIBATH CYIIHOCTh: OKHCIHTEIbHO-
BOCCTaHOBHUTENbHBIX PEakildil MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOTO GanaHca
OTAX peaKiyii; peakUu#d HOHHOIO OOMEHa MyTEM COCTAaBJIEHUS HX MOJHBIX M
COKpAalI&HHBIX UOHHEBIX YpaBHEHUH; peakuui THAPOJIN3a; peaxuui
KOMIIIIEKCO00pa3oBanus (Ha IpuMepe THAPOKCOKOMIIEKCOB [IUHKA U aTFOMUHKS);



ChOPMHPOBaHHOCTE  yMeHHS OOBACHATH 3aKOHOMEDHOCTH IPOTEKaHHUs
XUMUYECKHX PEaKUMd C y4ETOM MX SHEPreTHHYECKUX XapaKTEPHUCTHK, Xapakrep
USMEHCHHUS CKOPOCTH XWMUYECKOH peaku¥d B 3aBHCHMOCTH OT DasfH4HBIX
(aKTOpOB, a TAKKe XapaKTep CMEINCHHS XMMHYECKOro PaBHOBECHSI O] BIUSIHUEM
BHEIUHUX BO3edcTBrH (mpuHimn Jle [llarense);

chOpMHUPOBAHHOCTE  yYMEHHS XapaKTepH30BaTh XMMUYECKHE peaKiuHy,
JIeKalKe B OCHOBE MPOMBILIICHHOIO IOJYYEHHs CEPHOH KUCIOTHI, aMMHMAKa,
o0lIHe HayYHble NPUHLUNBI XUMHYECKHX MPOU3BOACTB; I1€7IeCO00Pa3HOCTh
PEMEHCHHS HCOPTaHWYECKMX BEIIECTB B NPOMBIIUICHHOCTH W B GBITY C TOYKH
3pCHUS COOTHOIIEHUS PUCK-TIONB3A;

CpOPMHPOBAHHOCTS BIIAEHHMS CHCTEMON 3HAHWH O MeTOmax Hay4HOT0
TI03HAHKS SBJICHUH TPUPOARI — HAOMOIEHHWE, H3MEpEHHe, MOJETUPOBAHHE,
3KCIIEPUMEHT (PEealbHBIN ¥ MBICICHHBIN ), HCTIONB3YEMBIX B €CTECTBEHHBIX Haykax,
YMEHHS IPUMEHATD 3TH 3HAHHS MPH SKCIIEPUMEHTAIBHOM MCCIIEIOBAHUY BEIIECTR
U s OOBACHEHHS XMMHYECKUX SIBJICHHH, HMEIOIMX MECTO B npupozne,
IIPaKTHYECKOM MEATENBHOCTH YelOBeKa U B [IOBCEAHEBHOM KU3HMU

CHOPMHUPOBAHHOCTL YMEHHUs! BEISBIISITH B3AUMOCBSI3b XMMHUYECKUX 3HAHUH C
NOHSATHIMHA W IPENCTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX NPEAMETOB s
oslee 0CO3HAHHOIO MOHUMAHMHSI MATEPHATLHOTO eIMHCTBA MUPA;

CHOpPMUPOBAaHHOCTE YMEHHsS IPOBOJMTL pacyYEThl: C HCIIOIb30BAHHEM
NOHATUH «MacCoBasi JOJis BELIECTBA B PACTBOPE» M «MOJISPHAs KOHLEHTpALHU»;
MacChl BEIIECTBA WM 00bEMa raza Mo M3BECTHOMY KOJIMYECTBY BEIECTBa, Macce
uiy 06B5EMY OIHOTO M3 YYacTBYIOIIMX B PeaKklMK BELIECTB; TEMIOBOro 3ddexTa
peaKlyu; 3HAYeHUs BOJOPOJHOIO IIOKA3aTeNls PacTBOPOB KMCIOT M Ielodeil ¢
H3BECTHOU CTENEHBIO NMCCOLMALMK; Macchl (06BEMa, KOoNMYecTBa BEIECTBA)
NPOAYKTa PEaKiWH, €C/I OJHO W3 MCXOJHLIX BEIIECTB JAaHO B BHJE PACTBOpA C
onpenenéHHOd MaccoBOH [0JIed pacTBOPEHHOrO BEIIECTBA WM HAHO B M3OLITKE
(dMeeT npHMEecH); NONM BBEIXONA TPOAYKTa DPeakiuH; OOBEMHBIX OTHOLIEHHH
rasos;

c)OpPMHPOBAHHOCTE YMEHH: CAMOCTOSITENBHO IIAHMPOBATH M TIPOBOIHMTE
XHMHYECKHN  DKCIEpPHMEHT  (IpOBeAeHHE  peakUuid  HOHHOro  oOMeHa,
NOATBEPXKACHHE KAYECTBEHHOIO COCTaBa HEOPraHUYECKUX BELIECTB, ONpeeieHue
CpeInsl pacTBOPOB BELIECTB C MOMOLIBKD HMHIWKATOPOB, H3yYEHHE BIIUSHUS
pasNUYHBEIX  (PAaKTOPOB HAa CKOPOCTb XMMHYECKOM  pPEaKlMH, pelleHHe
SKCIEPUMEHTANIBHBIX 3a1a4 no TemaMm «Mertamsy u  «Hemerammsl») ¢
cobrofienuem NpaBmiI Oe3onacHoro obpalleHus ¢ BelleCTBaMH ¥ JaG0paTOpHBIM
obopyzmoBanueM, (OpPMyIHpPOBaTh IENb KCCIENOBAHMS, MPENCTaBIATh B
pasnu4HOK (opMe pe3yNbTaThl 3KCIEepPUMEHTa, aHAIM3UPOBAaTh W OLEHHWBATH UX
JIOCTOBEPHOCTE;



C(OPMHUPOBAHHOCTE YMEHHH: COGMONATH PABKIIA [ONb30BAHMS XUMHYECKOR
nocyno W 11abopaTOpHBEIM 06OPYZOBaHHEM, obpaieHHss C BeElIECTBAMH B
COOTBETCTBUM C HHCTPYKIHMSIMH IO BBLINONHEHHIO 1abOpPaTOPHBIX XHMHYECKHX
OTBITOB, SKONOTMYECKH MENeCO00pa3sHOro MOBENeHHsI B OBITY ¥ TPYHAOBOH
ACATENBHOCTH B LIEJSIX COXPAHEHHS CBOErO 3JO0POBbS, OKPYKAIOIIEH MPHPOLHON
CPeIbl W JIOCTHXEHHMS €€ YCTOWYMBOTO pa3BHUTHS, OCO3HABaTh OMACHOCTH
TOKCH4ECKOTO NEHCTBHS Ha JKUBbIE OPraHU3MBl ONPENENEHHBIX HEOPraHHYecKUX
BELIECTB, IOHUMAas CMBICT nokasares [TJIK;

CPOPMHPOBAHHOCTS yMEHHMH: OCYIIECTBNATh IEJICHANPABNEHHBIH TOMCK
XUMHYECKO! MHOOPMALMY B PA3TMYHBIX HCTOYHUKAX (HAyYHAS W yuebHO-HayIHAsS
JUTEpaTypa, CpeACTBa MaccoBol uHpopManuu, MHTepHET U Apyrue), KpHTHYECKH
aHaM3MpoBaTh XUMUYECKYI0 HH(OPMANHIO, epepabaTeiBaTh €8 U HCIOIb30BaTh
B COOTBETCTBHH C IIOCTaBICHHON yuyeOHOM 3aa4ei.
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BIALOHIIQHY NI NP sal//sd] BUrodM EEHHOALIIAIE KEXOHHOO0

BT/ I/ pIojXo)//-5dny auHgank rdofoxod
1 1/0/IT NP3 u0SS3]/7:5UNY BLHALHON 0JoH4gIraedosedgo odogoddun
EMOLOHIIQHY NIMPaTSal//SUN BIroN BEHHOINAIE KBNOHHO20d

BAII/ A /NI PIOJX0) /-5 ¥uHOahA Tdodonop
[1/70/MI NP2 U0SS3[//-5d11 BLHOLHON oJoHdIraredosedgo oroaoddun
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BATWI/TY{IA /NI pI0JX0]//:sdny ¥HHQaRA rdodoxod
1 1/0/NIMpa i0SSa]//sANl] BIHALHON OJoHdIraregosedgo orogoddun
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[ [/F0/MIMpa t0Ssa|/7sANy BLHALHON oJoHqraregosedgo otogodduin BUIBEHLEWNILOHD

BQLOHIQHY NIMPa[Sa1//750771 BLrOMIN KPHHOALIAIE KENOUHII0 ] H 3HHIIMQO00(

BRI/ T IA /T PIOJX0J// 5011 MHHQRA udo@uxoe
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BRI/ /T projxo)/77sdny auHgand rdodonog
[ 1/P0/NINpa uossal;/:sd))| BIHALHON OJoH4AIraregosedgo orogodpui
ENOLOHIQUG NINPa [S31//7SANT BIrodI ERHHOAINAKE KENOHHOI0]

BATWIL/D /NI ployxoy//sdny xuHgahA Tdododod
[ 1/70/MI NP3 u0ssa]//SAny BLHALHON oJoH4gILegogedgo otogodpun
EMNALOHIIQHY NIMPaYS3I//:SdN] BIrONI KEHHOALYAIE BEMOHHI04

BATWIU/T 1A/ PIOJX0J//-SanY XHHQaKA Tdofoxogd
[1/F0/MIMpa 0Ssa[//:5dNY BLHALHON OJoH4qIraLea0sedgo otogod(un
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BATWIT31M/T pIojxo//sdpy ¥HAQIRA Tdododod
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YUYEBHO-METOAWYECKOE OBECIIEYEHUE
OBPA3OBATEJBLHOI'O MPOIIECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPUAJIBI TSI YUEHHUKA

* Xumwus, 10 knace/ Epemun B.B., Kyssmenko H.E., Tepenun B.H., Hposnos
A.A., Jlynun B.B.; nox pepaxuueit Jynuna B.B., O6mectso ¢ OrpaHHYeHHOM
OTBETCTBEHHOCTEIO «[[PODA»; AxuronepHoe ob1mecTBo «M30aTenLcTRO
«IIpocBererne»

* Xumus, 11 xnace/ Epemun B.B., Kysemenko H.E., [lposnos A.A., Jlyuus B.B.;
nox penakuueii Jlyauna B.B., O6uiecTBO ¢ OrpaHuueHHOl OTBETCTBEHHOCTHIO

«[IPODA»; Axuroneproe obmmectso «M3narenscto «IIpocseiennes

METOAUYECKME MATEPHUAJIBI UISA YUUTEJISA

Metoauyeckoe mocobue k yueOnuky B. B. Epemuna,

H. E. Ky3pmenko, B. W. Tepenuna u np. «Xumust. YriayoOneHHbIH
yposens». 10 xnace / B. B. Epemun, A. A. lposnos, U. B. Epemuna, B. U.
Maxonuna, O. }0. Cumonoga, 3. 0. Kepumos. —

M. : Ipotha, 2018. — 339 ¢. : u.

Metoaudeckoe nocobue k yuebnuky B. B. Epemuna,

H. E. Ky3emenxko, B. H. Tepenuna u ap. «Xumus. YrinyOneHHbIH
ypoBeHns». 11 knace / B. B. Epemun, A. A. JIposnos, Y. B. Epemuna, B. 1.

Maxonuna, O. HO. Cumonosa, 3. 0. Kepamos. —



M. : Ipoda, 2019. — 339 c. : uu.

LIH®POBBIE OBPA3OBATEJILHBIE PECYPCHI M PECYPCBI CETH

HHTEPHET

Poccuiickas anexrpornas mkona https://resh.edu.ru

Bubnuorexa nudposoro obpasosarensHoro konTenTa https://lesson.edu.ru/04/10
Bubnuorexa nudposoro obpazosarensHoro koutenTa https://lesson.edu.ru/04/11
Dokchopn yaebruk https://foxford.ru/wiki/himiya

https://learningapps.org

https://onlinetestpad.com

https://foxford.ru/catalog/trainings/himiya

OtxpsrThiit 6ank saganus OMITA
https://ege.fipi.ru/bank/index.php?proj=EA45D8517ABEB35140D0D83E76F 14

A4l

basa 3amanwii mo xumuwm hitps:/stepenin.ru/tasks/
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