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ITOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamMma IO XMMMUM Ha YPOBHE CpelHero ooIero oopasoBaHMS
paspaboraHa Ha ocHoBe DemepanbHOro sakoHa ot 29.12.2012 N2 273-d3 «0O6
ob6pasoBanuu B Poccuiickoin Denepaiinn», TpeboBaHMI K pPe3yabTaTaM OCBOEHUS
dbenepanbHOM 00pa3oBaTe/IbHONM IPOrpaMMbl CpeaHero oOI1Iero o0pa3oBaHMS
(POIT COO), npencraBaeHHbIx B  @emepaJbHOM  T'OCYyJapCTBEHHOM
o6pasoBatenbHoM craHgapre COO, c¢ yuérom KoHueniuu mpenogaBaHus
yueGHOro mpeaMeTa «Xumusi» B 0Opa3sOBaTebHbIX OpraHm3aimsx Poccuitckoi
Depmepauny, pealM3yIOIMMX OCHOBHbIE 00pa3oBaTeIbHBIE IIPOrpaMMbl, U
OCHOBHbBIX ToJiokeHMin «CTpaTermmu pasBuUTUSI BocmuTaHus B Poccuiickon
®enepatnn Ha nepuon mo 2025 roma» (Pacropskenne IpaBurtenbctBa PO ot
29.05. 2015 N2 996 - p.).

XuMMsi Ha YpOBHE YIIyOJEHHOTO M3YYEeHMs 3aHMMAaeT BaKHOE MECTO B
CUCTEME eCTeCTBEeHHO-Hay4yHoro oo6paszoBanusa yuammxcs 10-11 kmaccos.
W3yueHne Iipenmera, peanuMsyeMoe B YCJIOBUSIX —IuddepeHIMPOBaHHOTIO,
NMpoduIbHOTO OOyYeHMs, IPU3BAHO OOeCIeYnuTb OOIIe0Opa3oBaTe/NbHYIO U
OOIIEKYJIbTYPHYIO TOATOTOBKY BBIMTYCKHMKOB IIIKOJIbI, HEOOXOOMMYIO HJIsI
ajanTaluyun UX K ObICTPO MEHSIIOIIMMCS YCJIOBUSIM KMU3HU B COLIMYME, a TaKKe JIJIst
MPOIOJIKeHMsT 00yueHMs] B OpraHmu3alusix IpodeccruoHaJbHOIO OOpa3oBaHMs, B
KOTOPBIX XUMMS SIBJIIETCS OIHOM U3 MPUOPUTETHBIX AUCIUTIIVH.

B mporpamMe mno XumMuyu HasHaueHMe IpeaMeTa «XUMMUS» TOJTydaeT
MOJPOOHYIO  MHTEpPHpeTalyio B  COOTBETCTBMM C  OCHOBONOJIATaIOIINMU
nosioskeHussMu  GI'OC COO o B3aMMOOOYCIOBJIEHHOCTM IieJieil, COIep>KaHMs,
pe3yabTaTOB OOyYeHMs] M TpeOOBaHMII K YPOBHIO ITOJATOTOBKM BBIITYCKHUKOB.
CBuUeTe/IbCTBOM TOMY SIBJISIOTCSI CJIEAYIOILIME BbBINOJIHSIEMbIE ITPOrpPaMMON II0
XUMUU QYHKIUU:

e 1HGOPMAIIMOHHO-METOOMYECKasl,  peajau3almsi  KOTOpoOM  obecreuuBaeT
MoJlyueHne TIIpe[CTaBJeHus] O LesIX, COAepsKaHuu, OOIlel CTpaTeruu
00yueHMsI, BOCIUTAHMS U Pa3BUTUS OOYYAIOIIMXCS CPEeNCTBaMM IIpeaMeTa,
M3y4aeMOro B paMKax KOHKPETHOI'O IpoduJis;

® OpraHM3alMOHHO-TJIAHUPYIOIIAst, KOoTopas IIpeaycMaTpuBaeT oIlpeaeseHue:
MIPUHIUIIOB CTPYKTYPUPOBAHMS ¥ TIOCJIEIOBATEbHOCTY M3YUYEHUS] YUEOHOTO
MaTepuaja, KOJMUYECTBEHHBIX U KaUeCTBEHHBIX €ro XapaKTepUCTUK; MOAXOMO0B
K (OpMMPOBAHMIO COJEpP)KaTe/JbHOW OCHOBBI KOHTPOJII ¥  OLEHKU
06pa3oBaTeIbHBIX JOCTVKEHNIM 00YyUaIONMXCs B paMKaxX MTOTOBOM aTTeCTalluu
B ¢OpMe eaMHOr0 roCyIapCTBEHHOI'O 9K3aMeHa 110 XMMUN.

IIporpamma 1 yryryOJIEHHOTO U3YUYEHUST XYUMUMN:
® YCTaHAB/JMBAeT MHBApMAHTHOE IMPeAMETHOEe COomepsKaHue, 00S3aTeIbHOe IJIS

M3y4yeHUs] B paMKax OTHeJbHbIX ITpodueit, IpeaycMaTpuBaeT paclipeiesieHne
M CTPYKTypMpOBaHME €ro II0 KJjlaccaM, OCHOBHBIM COJepyKaTeIbHbIM
JIMHUSIM/pasfienaM Kypca;

e [AéT IpMMepHOe pachpeiejieHe y4eOHOro BpeMeHM, PeKOMEHAyeMOTro [IJist

M3YUYEHMST OTIIE/IbHbBIX TEM;



e T[IpejJiaraeT MPUMEPHYIO ITOCIeN0BaTeIbHOCTb M3yUeHus] yueOHOro MaTepuasa
C YYETOM JIOTMKM ITOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX ¥ MEXKIIPeIMEeTHbIX
CBSI3€l;

® 1aéT METOAMYECKYIO MHTEpIIpeTaluio 1ejieil M 3amad U3ydeHusl IpeaMeTa Ha
yIIyOJIEHHOM YpOBHE C YUYETOM COBpPEMEHHBIX TIPUOPUTETOB B CUCTEME
cpegHero  oOilero  oOpa3oBaHMSs,  COIepsKaTeIbHOM  XapaKTepPUCTUKU
IJIAHMPYEMBIX Pe3yJIbTaTOB OCBOEHMSI OCHOBHOM 00Opa30BaTe/IbHOM IIPOTrPaMMObI
cpemHero  oOmIero  06pa3’oBaHMS (IMYHOCTHBIX,  METAIPeJIMETHBIX,
MpeIMeTHbIX), @ TakK)ke C YUETOM OCHOBHBIX BUIOB yueOHO-TIO3HABATEIbHbIX
IeICTBUII 0OYUarOIIerocs o OCBOEHMIO COlepyKaHusl IIpeaMeTa.

[To BceM HasBaHHBIM IO3MLMSIM B MpOrpaMme II0 XUMUM IIPemTyCMOTpeHa
IIPEeMCTBEHHOCTh C OOydYeHMeM XMMMUM Ha YPOBHE OCHOBHOI'O OOIIEro
obpasoBaHMs. 3a IIpemesaMM YCTAHOBJIEHHOM IPOTpaMMON IO  XUMUU
006s13aTeIbHOM (MHBApPMAHTHOM) COCTaBJISIIONIEN COMepsKaHMsI YUeOHOro MpeaMeTa
«XUMMSI» OCTAa€TCSI BO3MOXKHOCTb BBIOOpa €ro BapMaTMBHOM COCTaBJISIOIIEN,
KOTOpasi JOJDKHA OMpPenessiTbCsl B COOTBETCTBMM C HaIlpaBJIeHMEM KOHKPETHOT'O
npodwist o6yueHmsl.

B cooTBeTcTBMM ¢ KOHIenTyadbHbIMM ToJiokeHussMmu DPI'OC COO o
Ha3HauUeHuM MpeaMeToB 0a30BOro U YIJYOJEHHOTO VYPOBHEM B CHUCTEME
nuddepeHIMPOBAaHHOIO OOyYeHMs] Ha YpOBHE CpegHero oOlmero ob6pa3oBaHMS
XMMMSI Ha YPOBHE YIJIyOJIEHHOTO M3yYeHMsI HalpaB/JieH Ha peayn3aiyio
IIPEeMCTBEHHOCTM C  IOCJEOYIOIIMM  3TalloM  IIOJIYYEeHUS  XUMMUUYECKOI'O
obpa3oBaHMsI B paMKaxX M3yUYEeHMUS CIIeIMaJbHbIX €eCTeCTBEHHO-HAyUYHbIX W
XUMMWYECKUX OUCHUIUIMH B BYy3axX M OpraHM3alysx CpeaHero mnpodeccroHaIbHOIO
obpaszoBaHus. B 9Toi CBSI3M u3yueHMe IMpeaMeTa «XUMUS» OPUEHTUPOBAHO
MPEeMMYIIECTBEHHO Ha pacliypeHue U yraybJieHue  TeopeTudeckom u
MPaKTUYECKOM MOATOTOBKM OOYYAIOIIMXCS, BRIOPABIIMX ONMpeneeéHHbI MTPodub
00y4YeHMs1, B TOM UMCJIE C TIEPCIIEKTUBOM ITOC/IeAYIOIIEro MOTyYeHUs XUMUUECKOTO
obpa3oBaHMs B OpraHmsaimsx mpodeccmoHaJbHOTro obpasoBanus. Hapsmy ¢ atum,
B cBere TpeboBanuin PI'OC COO Kk mwIaHUpyeMbIM pe3yJibTaTaM OCBOEHUS
demepasbHOM 06pa30OBaTEIbHONM IIPOrpaMMbl CpegHero oOIlero oOpa3oBaHMUS
u3yueHue ImpeaMera «XMMMS» OPMEHTMPOBAHO Takke Ha pellleHue 3amau
BOCIIMTAHMSI M COLMAJIBHOTO PasBUTHS OOyUarolIMXCsl, Ha GOpMMUpPOBaHME Y HUX
OOIIEMHTE/UIEKTYAJIbHBIX YMEHMI, YMEHUI palMOHaIM3aluM y4eOHOro Tpymaa u
OOOOIIIEHHBIX  CIIOCOOOB  IESTE/NbHOCTH, WMEKIIMX MEKIUCIUIIIMHAPHBIN,
HaIIpeIMeTHbIN XapaKTep.

CocraBisglIMMK IpeaMeTa «XUMMsS» Ha YPOBHE YIJIYOJIEHHOIO M3YUeHMS
SIBJITIOTCS  YIJIyOJI€HHble Kypchl - «QOpranmueckas xumus» u «O6mas u
HeopraHmueckast xumusi». IIpu ornpeneneHny MogxonoB K OTOOPY U CTPYKTYPHOM
OopraHmsaiuy COoAep>KaHMsl 3TUX KypPCOB B IIporpamMMe IO XMMMM 3@ OCHOBY
npuHsAThl noyiokeHnst @I'OC COO o pasmmumsax 6asoBOro M yriyoJEHHOTO
YPOBHEN M3yUeHusI IpeIMeTa.



OcHoBy copepkanusi KypcoB «Opranmueckas xumusi» u «QOOias u
HeOpraHMyeckas: XWUMMUS» COCTaBJIIET COBOKYITHOCTb IIPEAMETHBIX 3HAHUI WU
YMEHMI, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3y4YeHMsI IpeaMeTa. JTa CUCTeMa
3HAHMUI IIOJTyYaeT OIlpefe/IEHHOe TeOpeTMUeCKOoe [OIMOJIHEHME, IT03BOJISIOIIee
OCO3HAaHHO OCBOUTb CYIIIECTBEHHO OOblMii 00BEM  (haKTOJOTMUECKOTO
MaTepuasia. Tak, Ha YIJyGJIEHHOM YpOBHEe WM3ydeHUs IIpeaMera obecrieueHa
BO3MOSKHOCTh 3HAUMTEJbHOTO VYBeJMUEeHUsT O0bEMa 3HAHMMA O XUMUYECKUX
3JIeMeHTax M CBOMCTBAaX MX COeOVMHEHM Ha OCHOBE pacIIMpeHUs U YTrayosieHus
MPeNCTaBJIEHNI O CTPOEHMM BEIeCTBa, XMMMWUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKaHMS peaklyii, pacCMaTPUBAEMbIX C TOUKM 3PEHMSI XUMUUECKON KMHETUKNA
U TepMOOMHaMMKM. l3yueHme mepuommuyeckoro 3akoHa u Ilepmommueckon
CUCTEMBI XUMMUYECKUX 3JIEMEHTOB 6asupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXaHMUECKMX ITPEACTAaBJEHNUSIX O CTPOEHMM aToMa. XMMUUECKasl CBSI3b
OOBSICHSIETCSI C TOUKM 3PEHMSI SHEPreTUUEeCKUX M3MEHEHMI IIpu €€ 0Opa3soBaHUM U
paspylleHny, a TakKe C TOUKM 3peHMs MeXaHM3MOB e€ oOpasoBaHus. V3yueHue
TUIIOB  peakluit  JOMOoJIHSeTcs:  (opMupoBaHMeM  MpencTaBjieHuit 00
9JIEKTPOXMMUUYECKMX TIPOLieccax U 3JIEKTPOJIM3€e pacIylaBOB ¥ PaCTBOPOB BEIIECTB.
B Kypce opraHmMuyeckoy XUMMM IPU PACCMOTPEHMM PeaKLMOHHOM CIIOCOOHOCTMU
COeIVHEeHUN yaesisieTcsl 0coboe BHMMaHMe BOIpPOcaM 00 3JIeKTPOHHBIX 3ddeKkTax,
O B3aMMHOM BJIMSIHMM aTOMOB B MOJIEKYJIaX ¥ MEXaHM3Max peaKiyid.

Ocoboe 3HaueHMe MMeeT TO, YTO Ha COAEpsKaHMe KYpCOB XUMUU
yIrTyOJIEHHOTO YPOBHS M3y4YeHMsI IJIs1 KJIaCCOB OIpeAeeHHOro mpodwis (rJ1aBHbIM
o6pasoM Ha UX CTPYKTYPy M XapakKTep [OOIOJHEHMII K OOIllei Ccucreme
MpeIMeTHBbIX 3HAHMIA) OKa3bIBAIOT BJMSHME CMeEKHbIE MpeamMeThl. Tak, Harpumep,
B COIepsKaHuM IIpeaMeTa IJisI KJIaCCOB XMMMKO-(GU3MUECKOro Mmpoduast 60JIbIIoe
3HaueHue OYOYyT MMETh 3JIeMEHThl YUeOHOro marepuasia mo oomen xumun. [1pn
M3yYeHUM IIpefMeTa B JAaHHOM CJIyyae akIeHT OyIeT clejaH Ha OOIIHOCTb
MeTO/JIOB IO3HaHMUSI, OOIIHOCTb 3aKOHOB U TEOpUM B XUMUM U B (PU3MKe: aTOMHO-
MOJIEKYJISIpHAsT Teopus (MOJIEKYJISIpHAsT Teopusi B (U3MKE), 3aKOHbI COXPaHEHMSI
MacChl M SHEpPruM, 3aKOHbl TEPMOIMHAMMKM, 3JIEKTPOJIM3a, IPEeICTaBJIEHUS O
CTPOEHMM BEILECTB U APYTOE.

B To e BpeMsI B cOmep)KaHMM IIpeaMeTa ISl KJIaCCOB XMMMKO-
6mosiornueckoro mpoduiist 60JbIINI yAeabHbI BeC OyoeT MMeTh OopraHudeckasi
xuMmusi. B aTOM  cydyae  TpemoOCTaB/ISIETCS  BO3MOXKHOCTb  [JiT  OoJiee
OOCTOSITEJIBHOTO  PAacCMOTPEHMS]  XMMMUUYECKOM  OpraHm3alumM  KJIeTKM  Kak
OMOJIOTUYECKOM CUCTEMBI, B COCTaB KOTOPOM BXOHST, K IIPUMEpPY, Takue
CTPYKTYpHbIe KOMIIOHEHTBI, KaK JIMIUIbI, OeJIKM, YTIJIeBOMbl, HYKJIEHMHOBbIE
KUCJIOThI U Apyrue. IIpy sTOM 3HaHMS O COCTaBe UM CBOMCTBAaX IIpe[iCTaBUTe/IEN
OCHOBHBIX KJIACCOB OPraHMYEeCKUX BEILEeCTB CJIY’KaT OCHOBOM [JIs1 M3YYEHMUS
CYIIHOCTH ITPOLIECCOB (DOTOCUHTE3A, bIXaHMSI, TUIIIeBAPEHMSI.

B 1mrane ¢opmMupoBaHMSI OCHOB HAyYHOI'O MMPOBO33PEHMSI, OCBOEHMS
OOIIIeHayYHbIX METOIOB ITO3HAHMS Y OIbITA IMIPAKTUUYECKOI'0 IMPYMEHEHNST HAyYHbIX
3HAHUM M3ydeHue mnpeaMeTa «XMMHUS» Ha YIIyOJIEHHOM YpOBHE OCHOBAHO Ha



MEKIIPEIMETHBIX CBSI3IX C YUYE€OHBIMM IIpeIMeTaMM, BXOOSIIMMM B COCTaB
npeaMeTHbIX obsiacTert «EcTecTBeHHO-HayuyHble NpeaMeTbi», «MaremaTtuka u
mHbopmaTuKa» 1 «Pycckum SI3bIK U JIMTEpaTypa».

ITpu usydyenmm ydyebHOro mnpeamera «XMUMMUS» Ha YIVIYOJIEHHOM YpOBHE

TaKke, KaK Ha YPOBHE OCHOBHOI'O ¥ CpemgHero obiiero oopasoBaHus (Ha 6a30BOM
YPOBHe), 3a7aueli IepBOCTEIIEHHON 3HAUYMMOCTHU SIBJISIeTCSI ()OPMUPOBaHME OCHOB
HayKM XUMMM KaK OOJIaCTM COBPEMEHHOI'O eCTEeCTBO3HAHMS, IPAKTUYECKOM
IesITeIbHOCTH YeJIOBEKa ¥ OTHOTO 3 KOMIIOHEHTOB MMPOBOJ KYJIbTYphI. Pelienne
9TOM 3ajauM Ha YIJAyOJEHHOM YpOBHE WM3yueHMs] MpeameTa IIpeAIriosaraer
peanm3aiuio TakKux IeJien, Kak:

dbopMupoBaHmue TpeACTaBJIe€HMI: O MaTepuaJibHOM €eIMHCTBE MMpa,
3aKOHOMEPHOCTSIX M IO3HaBAeMOCTM SIBJIBHUI IPUPOIbI, O MECTe XUMMUU B
CHUCTEeMe eCTeCTBEHHbIX HAayK M €€ Bemyileid poiu B obecreyeHun
YCTOMUMBOTO  PasBUTUSL ~ YeJIOBEUeCTBa: B pellleHuu  mpobiiem
9KOJIOTMYECKOM, SHEePreTMUeCcKOM U MUIIEBOV 0e30MacHOCTM, B PasBUTUMU
MeIVIIMHbBI, CO3IaHMUM HOBBIX MaTepuasioB, HOBbIX MCTOUYHMKOB SHEPTUM, B
obecIieueHMM PpaLMOHAJIBHOIO IIPUMPOMOIOJIb30BaHMsI, B (HOPMUPOBAHUN
MMPOBO33peHMsI M OOIleil KyJbTYpbl UejIOBeKa, a TakKke 3KOJOTUYECKU
0060CHOBaHHOT'O OTHOIIIEHNSI K CBOEMY 3I0POBbBIO U MPUPOIHON Cpefie;
OCBOEHME CHUCTEeMbl 3HAHUM, JIeKAlMX B  OCHOBE  XMMMUYECKON
COCTaBJISIIOIIEN eCTeCTBEHHO-HAyUYHOM KapTUMHbI Mupa: GyHIaMeHTaIbHBIX
TIOHSITUM, 3aKOHOB M TEOpUM XUMUM, COBPEMEHHbBIX IIPeICTaBJIEHUN O
CTPOEHMM BeIeCTBA Ha pasHbIX VYPOBHSIX — aTOMHOM, MOHHO-
MOJIEKYJIIPDHOM,  HaJMOJIEKYJIIPHOM, O  TepMOAMHAMMYECKUX U
KMHETUYECKMX 3aKOHOMEPHOCTSIX ITPOTEKAHUsS XUMMUUECKUX peakLyil, O
XMMMYECKOM PaBHOBECHM, paCTBOpax M AUCIIEPCHBIX CUCTeMax, 00 OOImX
HaYyYHbIX MIPUHIMUIIAX XMMUYECKOTO ITPOM3BOCTBA;

dbopmupoBaHne y 00yYaIoIINXCS OCO3HAHHOTI'O TTOHMMAaHMS
BOCTPEOOBAHHOCTM CHUCTEMHBIX XUMMUUYECKUX 3HAHUI [OJI1 OOBSICHEHMUS
KJIIOUEeBbIX MAEH ¥ TpoOjieM COBPEMEHHOM XUMMUMU, OJIS1 OObSICHEHUS WU
MIPOTHO3MPOBAHMS SIBJIEHUI, MMEIOIIMX €eCTeCTBEHHO-HAYUHYIO IIPUPOLY;
I'PAaMOTHOTO pelleHMs MPOo6JeM, CBSI3aHHBIX C XMMMeEH, MPOrHO3MPOBaHMS,
aHa/IM3a M OLEHKM C ITO3ULMIM SKOJOTMUYEeCKOM 0e30I1acHOCTH ITOC/IeNCTBUN
OBITOBOM U IPOM3BOACTBEHHON [eATe/IbHOCTY UYeJIOBeKa, CBSI3aHHOM C
XMMMUYECKUM ITPOU3BOACTBOM, MCIIOJIb30BAaHMEM U ITepPePabOTKOM BEIIECTB;
yIryIyGsieHne TpeCcTaBAeHNii O HayYHbIX METOaX IMO3HAHMs, HEOOXOIMMbIX
oA TpuoOpeTeHMss YMEHMI OPMEHTMPOBAaTbCI B MUpPE BeIecTB U
OOBSICHEHMS XUMMYECKUX SIBJIEHMI, MMEIONMX MeCTO B Mpupoje, B
MPAaKTUUECKOM OeSITeTbHOCTU Y ITIOBCEIHEBHON JKU3HMN.

B mraHe peanmsaiuy mepBOOYEPEOHbIX BOCIIUTATENbHBIX UM Pa3BUBAIOILINX
GYHKUMI  11eJIOCTHOM CUCTEMbI CpefHero oOllero o6pa3oBaHMsI IIpHU
M3yYeHnM IpeaMera «XuMMsI» Ha YIJYOJEHHOM YPOBHE OCOOYIO
aKTYyaJIbHOCTb MPMOOPETAIOT TaKye eI U 3a1au, KakK:



® BOCIUTaHME YOEKIEHHOCTY B IIO3HABAEMOCTH SIBJIEHUI IIPUPOIbI, YBAsKEHMS
K TIIpPOIeCcCYy TBOpUYECTBAa B OOJIACTM TEOPETUYECKUMX W IPUKIATHBIX
MCCJIeIOBAHMUIA B XUMMUH, dbopMupoBaHme MMPOBO33pEHMS],
COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM;

® pasBUTME MOTMBALMM K OOYYEHMIO ¥ I[IO3HAHUIO, CIIOCOOHOCTEN K
CaMOKOHTPOJIIO " CaMOBOCHMUTaHUIO Ha OCHOBE YCBOEHMSI
o0l1ieuesIoBeYeCcKmX IeHHOCTEN;

® pa3BUTHME IIO3HABATEJIbHBIX MHTEPECOB, MHTEJIJIEKTYAJIbHBIX ¥ TBOPUYECKUX
criocobHocTeln obyuaromuxcs, @QopmMupoBaHMe Y HUX CO3HATEJIbHOI'O
OTHOIIIEHMSI K C€aMOOOpasOBaHMIO ¥ HeINpPepbIBHOMY OOpPa3OBaHMIO KakK
YCJIOBMIO YCHEIIHON IMpodecCMOHaIbHOM M OOILeCTBEHHON IesiTe/IbHOCTH,
OTBETCTBEHHOI'O OTHOIIEHMSI K CBOEMY 3IOPOBbIO M IIOTPEOHOCTM B
3I0pOBOM OOpase SKMU3HU;

e (dopmupoBaHME YMEHMI) ¥ HABBIKOB Pa3yMHOI'O IIPUPOIOIIOJIb30BaHMS,
pa3sBUTHE IKOJIOTMUECKOM KYJIbTYpPhI, IIPMOOpETEHNE OIbITA OOIIECTBEHHO-
TIOJIE3HOM 9KOJIOTMUYECKOM NesITeIbHOCTH.

OOmmiee umMCIO YacoB, MPEIYCMOTPEHHBIX IJII M3y4YeHus] XUMMM Ha
yr1y6JIeHHOM ypOBHe cpefHero obiiero obpasoBaHusi, coctaiser 204 4yacos: B
10 knacce - 102 yaca (3 uvaca B Hegento), B 11 kmacce - 102 yaca (3 yaca B
HeJeJlo).



COIEP>XXAHUE OBYYEHUS
10 KJIACC
OPI'TAHUYECKAS XUMUS

TeopeTnueckme OCHOBbI OPraHNMYECKOM XMMMUM.

[Ipenver ¥  3HaueHMe OpPraHMUYECKOM  XUMMUM, TIpeNcTaB/ieHME O
MHOT'000pa3um OpraHnvyeckux coeaMHeHUI.

OJIeKTPOHHOE CTpOeHMe aroMa YIJiepojla: OCHOBHOe U BO30YKIEHHOE
cocTtosiHusl. BajieHTHbIe BO3MOSKHOCTM aToMa yrjepona. XuMudeckasi CBsSI3b B
OpPraHMYeCKMX COeOVHEHMSIX. Turbl TruOpUAM3aUMM aTOMHBIX OpOMTaIen
yrieponga. MexaHn3Mbl 00pa30BaHMsT KOBAJIEHTHOM CBsI3M (OOMEHHbBIN U JOHOPHO-
aKIeNnToOpHbIN). Tumbl IMepeKpbiBaHMS aTOMHBIX oOpOWTanei, G©- U TM-CBSI3MN.
OpunapHast, 1BOMHAs M TpoyHasi cBsI3b. CIIOCOOBI pa3pbiBa CBSI3€M B MOJIEKYJIAX
opranmueckux BemlecTB. I[loHATHME O cBOOOZHOM paaukajge, Hykaeopusie wu
asekTpodue.

Teopusi cTpoeHust opranmueckux coeguHenun A.M. DbytiaepoBa wu
COBpeMEHHbIe MPeACTaBIeHNSI O CTPYKType MOJIEKYJI. 3HAUEHEe TeOPUM CTPOEHMUS
OpraHM4ecKuUx coenuHeHuM. MoJekyasipHble U CTPYKTYpHble  (OPMYJIbI.
CTtpykTypHble (GOpPMYJIbI pa3JIMUYHbIX BUIOB: pa3BEPHYyTast, COKpalllEéHHas,
ckejeTHas. M3omepus. Buabl u3omepum: CTPyKTypHas, IIPOCTPaHCTBEHHAs.
OJieKTpoHHbIe 3(PdEKTHI B MOJIEKYIAaX OPTraHUYECKUX COeNVHEHUN (MHIYKTUBHbIN
" Me30MepHbIN 3D GEKTHI).

[IpencraBienne o knaccuurauum opraHmyeckux BemiecTB. [loHsITME O
dbyHKUMOHaMbHOM rpy1Ie. I'omosorus. I'omosornueckme psiabl. CucreMaTyeckast
HoMeHKIaTypa opranndeckux coemyHenuii (IUPAC) u TpuBmasbHble HasBaHUS
OTAEbHBIX MPeICTaBUTEIIEN.

OcobenHocTV M KaaccuduKauMs OopraHnmyeckux peakuuit. OKUCIUTETIbHO-
BOCCTaHOBUTEJIbHbIE peaKlyii B OPraHNYeCKOM XUMUNA.

OKCIepMMeHTa/IbHble METOIbl M3yUeHMS BEIeCTB M MUX IIpeBpallleHui:
O3HaKomJIeHMe C oOpasllaMy OpraHMuecKMX BelleCcTB M MaTepuaiaMyM Ha UX
OCHOBe, OIBIThI IO TMpeBpallleHNI0 OpraHMUeCKMX BeIeCTB IpM HarpeBaHUU
(naBjieHne, OOYIJIMBAHME ¥ TOpPEHME), KOHCTPYMPOBAHME MOJEJIe MOJIEKYI
OpraHMYecKux BelecTB.

Yr1eBoHOopOabI.

Asnkanbl. ["'omosornyeckuin psif, aakaHoB, ob1ast popmysia, HOMEHKIATypa U
130Mepusl. DIeKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHMe MOJIEKY/I aIKAHOB, SpP -
ruopuaM3anusl aTOMHBIX OpOMTaJiell yrijepoaa, G-CBs3b. Dusnyeckyue CBOMCTBA
aJIKaHOB.

XuMmuyeckme CBOMCTBA ajKaHOB: peaklMyM 3aMellleHus, M30Mepu3aluiu,
OerMapupoBaHus, UIMKIN3AIMN, TTMPOJIN3a, KpeKuHra, roperus. [IpencraBieHue o
MexaHM3Me peaklyil paauKaabHOIO 3aMelleHMs.

Haxosknenne B npupoge. Crioco6bl OTyueHms: 1 IpUMeHeHMe aJIKaHOB.

Luxmoankansl. O61as hopmysaa, HOMeHKIaTypa U nsomepus. OcobeHHOCTH
CTPOEHUS ¥ XUMMUYECKMX CBOMCTB MabIX (LMKJIONPOIIAH, IMKJIOOYTaH) U



OOBIYHBIX (IIMKJIOTIEHTAH, IIMKJIOTeKCaH) IMKJIoaaKkaHOB. CrocoObl MOJyueHUsT U
IIpYMeHeHMe IIMKJI0aJKaHOB.

Anxenbl. ['oMoJiornueckuit psii ajJikeHOB, o6Iast Gopmysia, HOMeHK/IaTypa.
DJIeKTPOHHOE ¥ [POCTPAHCTBEHHOE CTPOEHME MOJIEKY] aJIKeHOB, Sp°-
ruOpuausanms aTOMHBIX opOuTanen yriepona, o- U T-cBsi3u. CTpyKTypHasi u
reoMeTrpuueckasi (IMc-TpaHC-) u3oMepusi. DusMueckue CBONCTBA aJIKEHOB.
XuMmuyeckue CBOMCTBA: peakluy MPUCOeNVHEHMs, 3aMellleHMUs] B O-II0JIOXKeHMe
IIpY OBOVHOM CBSI3M, IOJIMMepu3aluy ¥ okuciaenus. IIpaBuao MapKOBHMKOBA.
KauecTBeHHbIEe peaKiyy Ha ABOVHYIO CBs3b. CIIOCOOBI MOJIYUEHMS U IIPUMEHEHME
aJIKeHOB.

Anxanuensl. Knaccudukanmsi ankaaeHoB (CONMpsbKEHHbIE, M30MPOBAHHbIE,
KymynpoBaHHbIe). OCOOEHHOCTM 9JIEKTPOHHOTO CTPOEHMSI ¥ XUMUYECKUX
CBOVCTB CONpPSDKEHHBIX aueHoB, 1,2- u 1,4-mpucoenuuenue. I[lommmepusanmys
COTPSKEHHBIX IMeHOB. CrocoObl MOTyUYeHMs U IIpUMeHeHe aJIKaJI/eHOB.

Anxunbl. 'omonornueckuin psifi aJIKMHOB, 001iast opMysia, HOMEHKJIaTypa u
musoMepust. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJI aJIKMHOB, Sp-
ruopuau3aiusl aTOMHBIX OopouTasien yriepoga. dusnyeckre CBOMCTBA aJKMHOB.
XuMmuyeckmre  CBOMCTBA:  peaklMyM  IPUCOEAMHEHUS,  OuMepusaluu U
TpuUuMepusalyum, okmcieHus. KucjaoTHble CBOMCTBA aJIKMHOB, MMEIOIINX KOHIIEBYIO
TPOMHYIO CBSI3b. KauecTBeHHbIE peaklMy Ha TPOMHYIO CBsI3b. CIIOCOOBI MOTyUYeHNs
U IPUMEHEHMe aJIKMHOB.

ApomaTuueckue yrjaeBomopoabl (apeHsbl). ['oMojormyeckuit psim apeHOB,
obmiast popmysia, HOMEHKIATypa U U3oMepusi. DJIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTpOeHMe MOJIeKysbl OeH30j1a. Du3MueckMe CBOMCTBA apeHOB. XMUMUUYECKUE
CBOJICTBA OEH30J1a ¥ ero TOMOJIOTOB: peakiuy 3aMelleHns] B 6€H30JIbHOM KOJIbIlE U
YIJIEBOJOPOIHOM pajuKasie, peakiuu IPUCOEIMHEHMS, OKUCIEHMEe T'OMOJIOTOB
6ensosia. IlpemcraBieHne 00 OpPUEHTUPYIONIEM OEMCTBUM 3aMeCTUTENIEM B
OeH30JIbHOM KOJIblle Ha IIpMMepe aJKWJIbHBIX PagMKaJoB, KapOOKCUIBLHOM,
TMIPOKCUJIBHOM, aMMHO- ¥ HUTPOIPYIIIbI, aTOMOB TrajoreHoB. (Ocob6eHHOCTU
XMMMUUYECKUX CBOMCTB cTuposa. ITomumepusanus ctuposa. CriocoObl MOTyYeHnsT 1
TIpYMEeHeH)e apOMaTUUECKUX YTJIEBOIOPOIOB.

IIpuponuseii ras. I[lomyTHble HedTsSHbIE ra3bl. HedTh U €€ mpoucxoskmeHue.
KaMeHHBIN yTo/ib U MPOAYKTHI €ro repepaborku. Crocobsl rnepepadboTku HedTH:
MeperoHka, KPeKMHT (TePMUYECKNH, KaTaJIUTUUIeCKuin), pudbOpPpMUHT, ITUPOJIU3.
[TponykThl MepepaboTky HedTH, UX IPUMEHEHME B ITPOMBIIIUIEHHOCTA U B OBITY.

['eHeTnyecKast CBSI3b MEKIY Pa3JIMYHBIMM KIaCcCaMy YIJIEBOAOPO/IOB.

OJIEKTPOHHOE CTPOEHMEe TaJIOTeHITIPOU3BOIHBIX YTIJIEBOJOPOAOB. Peakuym
3aMellleHus] TrajloreHa Ha TUAPOKCOTPYIINY, HUTPOTPYIINY, IIMAHOTPYIITY,
aMmuHorpytmy. [lelicTBMe Ha TaJOTeHIIPOM3BOAHbIE BOJHOIO U CIUPTOBOI'O
pacTBOpa ILEnoun. B3aumomencTBue OUraJOTeHAJKaHOB C MarHMeM M IIMHKOM.
ITousiTne o METa/IJIOOPTaHNYECKUX COeIVHEHMSIX. Vcnonb3oBaHue
rajIOreHIIPOM3BOIHBIX VYIJIEBOJOPOOOB B OBITY, TEeXHMKE U IIpU CUHTE3e
OpraHMYeCKMX BEIEeCTB.



OKCIIepMMeHTa/IbHbIE METOIbl M3yUYeHMSI BEIeCTB M MUX IPEeBpaIleHMN:
usyueHne GpusnMUecKux CBOMCTB YIIeBOAOPOAOB (pacTBOPUMOCTb), KaueCTBEHHbIX
peakluii YIJIEBOJOPOIOB pasiMUHbIX KjaaccoB (obOecliBeuuBaHMe OPOMHOM WU
MOIHOM BObI, pacTBOpa IlepMaHraHaTa Ka/iusl, B3aMMOJIEMCTBME alleTuieHa C
aMMMaYHbIM pacTBOpoM oOKcuga cepebpa(l)), KauecTBeHHOe OOHapyykKeHMe
yrjiepoga M BOJOpOJa B OpraHMYecKMX BelllecTBaX, IIOJIyueHMe OSTWieHa U
M3yueHue ero CBOMCTB, O3HaKOomJieHMe c Kosulekiusmu «Hedbtb» u «Yromb», C
obpasiamMM IUIACTMACC, KaydyyKOB WM pe3MHbI, MOAEJMPOBAHME MOJIEKYJI
YIJIEBOJOPO/IOB U raJIOT€HITPOMU3BOIHBIX YIJIEBOIOPOIOB.

Kucnopoaconepykaiye opraHM4eckme CoegquHEeHN.

[IpenenbHble omHOaTOMHbIe crupTbl. CTpoeHMe MoJeKya (Ha Ipumepe
MeTaHo/Jla M 3TaHoja). ['oMosiormyeckuii psp, obiias dopmysa, M30Mepus,
HOMEHKJIaTypa ¥ Kinaccudumranusa. Dusmueckme CBOVCTBA  IIpeesIbHbIX
OOHOATOMHBIX CIMPTOB. BomopomHble CBsI3M MeXIY MOJIEKYJaMi CIIUPTOB.
XuMmuyeckmre CBOMCTBA: peakUMM 3aMelleHus, Oeruaparainuy, OKUCIEHMUS,
B3aMMOJIEMICTBME C  OpraHMYeCKMMM WM  HEOpPraHM4YeCKMMM  KUCJIOTaMM.
KauecTBeHHas peakiiusi Ha OJJHOATOMHbIe CIIUMPThI. [leiicTBMe 3TaHO A ¥ MeTaHOoJIa
Ha opraHusM uesioBeka. CriocoObl MOJYyYeHUSI M IIpPUMEHEeHMe OIHOATOMHBIX
CIIUPTOB.

IIpocTbie a¢upbl, HOMeHKIaTypa U usomepus. OcobeHHOCTH PU3MUECKUX U
XMMMUYECKUX CBOVICTB.

MHoroaToMHble CHUPTHI - STUJIEHIJIMKOJIb U TiaunepuH. Dusmyeckue u
XMMMUUYECKMEe CBOMCTBA: peakluy 3aMeIleHNs], B3auMOAEICTBYE C OPraHNYeCKUMMU
Y HEOPraHMYEeCKMMM KUCJIOTaMM, KauyeCcTBEHHasl peakuysi Ha MHOT'OaTOMHBIE
crmpThl. I[IpencraBieHne O MexaHM3Me peakuuil HYKIeO(PMUJIbHOIO 3aMeIleHMs.
HeiictBue Ha oprauusMm uyesoBeka. CIOCOObI TMOJIyUeHMSI ¥ IIpUMMEHEeHMe
MHOT'0aTOMHBIX CITMPTOB.

®eHosn. CTpoeHmue MOJIEKYJbI, B3aMMHOE BJIMSIHME TUIPOKCOTPYIIbI U
6eH30yibHOTO simpa. Pusmueckue cpoycTBa (eHosma. OCOOEHHOCTH XUMMUUYECKUX
cBonctB ¢denosia. KauectBeHHble peakimy Ha (eHos. ToOKCUMYHOCTH (heHoa.
Cnoco06s! rosryueHnst u mpumeHenue derosna. @erondopmasnbaerugHast CMOJIa.

Kap6oHmibHbIE COeOMHEHNS — aTbAETUIbI ¥ KETOHbI. DJIEKTPOHHOE CTPOEHME
KapOOHWIbHOM T'pyIIibl. ['OMOIOrMueckmue psiabl ajbAerMIOB M KETOHOB, OOIIast
dbopmyna, usomepusi M HOMeHKJaTypa. Dusuyeckue CBOMCTBA aJbAerUIOB U
KEeTOHOB.  XMMMUECKMEe  CBOJICTBA  aJbJErMJOB ¥  KETOHOB: peakluu
npucoenuHennsi. OKuUcIeHne aabJeruaoB, KaueCTBeHHbIe peaKly Ha ajibJeruibl.
CrocoObl MoTyYeHusl ¥ TpUMeHeHe aTbAerMA0B U KETOHOB.

OnHOOCHOBHbIE TIpeJie/ibHble KApOOHOBbIE KUCIOTbI. OCOOEHHOCTU CTPOEHMS
MOJIEKYJT KapOOHOBBIX KUCJIOT. M3oMepust 1 HoOMeHK/IaTypa. Pusmueckue CBOMCTBA
OOHOOCHOBHBIX IpeAebHbIX KapOOHOBBIX KUCJIOT. BomopomHble CBSI3M MEXKIY
MOJIEKYJIAaMM KapOOHOBBIX KMUCJIOT. XMMUUYECKME CBOMCTBA: KMCJIOTHBIE CBOMCTBA,
peakumst dTepuduKanNM, peakUuy C Y4YacTUEM YIJIEBOJOPOIHOTO pajayKasa.
Ocob6eHHOCTM CBOMCTB MYpPaBbMHOM KUCIOTHIL. [loHATME O IPOM3BOOHBIX



KapOOHOBBIX KUCJOT — CJAOXKHBIX 3dupax. MHoroobpasme KapOOHOBBIX KUCJIOT.
Ocob6eHHOCTM CBOMCTB HeIpeae/bHbIX M apOMaTUMUYEeCKUX KapOOHOBBIX KUCJIOT,
IMKapOOHOBBIX KUCJIOT, TMAPOKCMKAPOOHOBBIX KUCIOT. [IpeacraBuTent BBICIINX
KapOOHOBBIX KMCJIOT: CTeapuHOBAasl, IMaJbMUTUHOBAS, OJIEMHOBAs, JIMHOJIEBAA,
JIMHOJIEHOBAS KUCA0ThI. CIIOCOOBI MTOJTyUeHMs U ITpMMeHeHe KapOOHOBbBIX KMUCIIOT.

Cnosxknble 3¢upbl. ['omosiornueckuit psim, obias Gopmysa, usomepus u
HOMeHKJIaTypa. Pusnueckue M XMMMUUYECKME CBOMCTBA: TUAPOJIN3 B KUCIOU U
IIIeJIOUHOM Cpeie.

JKupsi. Ctpoenne, dusmudeckue u XMMudeckme CBOMCTBA KUPOB: TUIPOJIU3 B
KMCJION U 1e09HoM cpeme. OCOOEHHOCTH CBOVICTB JKMPOB, COMEPKAILMX OCTATKMU
HeIpeae/IbHbIX KUPHBIX KUCJIOT. JKUphI B Ipupome.

Mb11d KaK COJIM BBICIIMX KapOOHOBBIX KMUCJIOT, X MOIOIIee JeliCTBIE.

O61iast xapakTepucTuka yriieBomoB. Knaccudumkanms yriaeBogoB (MOHO-, K-
u nommucaxapuabl). MoHocaxapuabl: IJIIOKO3a, (GpyKTO3a, TrajakTosa, pubo3sa,
ne3okcupuobo3a. DusMueckre CBOMCTBA U HaxXoKieHue B rnpupomae. DOTOCUHTES.
XuMuyeckue CBOMCTBA I'JIIOKO3bI: peaKiMy C y4aCTUeM CIIMPTOBBIX U aJbJIeTrUIHOM
TPYII, COMPTOBOE M MOJIOUHOKMCIOE OpoykeHue. IIpumeHeHMe TIJIIOKO3bI, €€
3HauUeHMe B KMU3HeAesITeJIbHOCTM opraHmusma. [ucaxapuapl: caxaposa, MaJibTo3a U
JakTo3a. BoccraHnaBmBalolie ¥ HeEBOCCTaHABIMBAIOIIMe aucaxapuibl. ['uaposns
nucaxapunoB. HaxosxkneHnne B ripupone u npuMmeHenme. Ilonmmcaxapuapl: Kpaxma,
IIMKOreH U 1esutonio3a. CTpoeHMe MaKpOMOJIEKYJI Kpaxmasa, TJIMKOTeHa W
1eyuTioio3bl.  dusMueckme CBOMCTBA KpaxMasla M IIEJUTIONO3bl. XUMUUECKUe
CBOMCTBA KpaxMaJja: TMAPOJM3, KaueCTBEHHas peakuysl C MOAOM. XMUMMUUECKUe
CBOJICTBA 11€JIJTIOJIO3bI: TUIAPON3, TOoTydeHne 3¢GUpoB I1esoio3bl. [ToHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BMCKO3a, alleTaTHbIN IIEJIK).

OKCIIepMMeHTa/IbHbIe METOIbl M3yUYeHMSI BEIeCTB U WUX IpeBpalleHU:
PacCTBOPUMOCTh Pa3jIMUHbBIX CIIMPTOB B BOJIe, B3aMMOJIEMICTBIME 3TAHOJIA C HATPUEM,
OKMCJIEHME STUJIOBOTO CIIMPTa B ajbJIerui Ha PacKajJE€HHOM MeIOHOM ITPOBOJIOKE,
OKMCJIEHME STWIOBOIO CIIMpPTa IMXPOMATOM Kamsi (BO3MOXKHO VCIIOJIb30BaHME
BUE€OMaTepuaaoB), KaueCTBEHHble peaklyuM Ha ajabaeruabl (C TUAPOKCUIOM
nunammuHcepeobpa(l) u  rugpokcumom  memu(Il)), peakums raumepmMHa  C
rugpokcupom menu(Il), xmummueckme CBOMCTBA PacTBOpa YKCYCHOM KMUCJIOTHI,
B3aMMOJIEMICTBME PaCTBOpa IJIIOKO3bI ¢ rumpokcumom memu(ll), B3aummomencTue
KpaxMajia C MOAOM, pellleHMe SKCIepUMEHTAJIbHbIX 3ajad 1Mo temam «Couprsel U
dhenosbl», «KapboHoBbie Kuc1oThl. CJ105KHbIE 3(QUPHI».

A3oTcopepsKaiiye opraHM4eCkue CoOeauHeHMsI.

AMMHBI — OpraHmyeckue mpousBOAHbIe amMMMaka. Knaccudukaumss aMyHOB:
anudarnyeckue ¥ apoMaTuuecKkue; IepBUUHble, BTOPUYHbIE U TpPETUUHLIE.
CtpoeHnne MoJiekyJi, obmiass dbopmysia, usoMepus, HOMeHKJIaTypa U Gusndeckue
CBOJCTBA. XMMMUUECKOe CBOMCTBA ajmdaTMyeCcKux aMMHOB: OCHOBHbIE CBOJCTBA,
aJKMJIMPOBaHNe, B3aMMOMENCTBYE TEPBUMYHBIX aAMMHOB C a30TUCTOM KUCJIOTOM.
Conu aKuIaMMOHMS.



AHWIMH - TmpeACcTaBUTEIb aMMHOB apomatmueckoro psma. CrpoeHne
aHWIMHA. B3auMHoOe BiMsIHME T'PYIIIT aTOMOB B MoJieKyJie aHuanHa. OcobeHHOCTH
XMMUUECKMX CBOMCTB aHwiIMHA. KauecTBeHHble peakiuy Ha aHMIMH. Croco6bl
MOJTyyeHus] U TpuMeHeHMe aymdaTuueckux aMuHOB. [lojiyueHue aHwIMHA U3
HUTPOOEH301a.

Amunnoxkucotsl. Homenkiarypa u nsomepusi. OTaenbHblie MpeacTaBUTENN O-
aMMHOKMCJIOT:  TIJIMLUMH, anaHuH. Dusnyeckre CBOMCTBA  aMMUHOKUCJIOT.
XyuMMJyeckmMe CBOJMCTBA aMMHOKMCJIOT KaK  aM@OTEpPHBIX  OPraHMYeCKUX
COeNVHEHMM, peakums IIOJIMKOHAEHCAllMy, oOpa3oBaHMe IIENTUIHOM CBSI3M.
buonornueckoe sHaueHne aMMHOKUCIOT. CHMHTE3 ¥ TMAPO/IN3 TEITHUIOB.

benku kak mnpupomHbie mojuMMepbl. IlepBuuHasi, BTOPUMYHAS M TPETUYHAS
CTpyKTypa OeJIKOB. XMMMUUECKMEe CBOMCTBA O€JIKOB: TUAPOJM3, IeHaTypalus,
KaueCTBEHHbIE peaKIMy Ha OeJIKN.

OKCIlepMMeHTa/IbHble METOIbl M3yUeHMS BEIIeCTB M WUX IpeBpallieHU:
pacTBOpeHMne OeJIKOB B BOJe, JeHaTypallusi OeJIKOB IIpM HarpeBaHMUM, IIBETHbIE
peakuuM Ha OeJKM, pellleHMe SKCIEepUMEHTAJbHbIX 3amady 1o TeMaM
«A3oTcomepskaiiie opraHmyJeckue COeIVIHEeHMSI» " «PacrnosHaBanne
OpraHMYeCKMUX COeNVIHEHUIN».

BricOkOMOIEKYISIpHBIE COEIMHEHMSI.

OcHOBHbIE TIOHSITUSI XUMMUM BBICOKOMOJIEKYJISIPHBIX COEIVHEHMI: MOHOMEp,
MOJIMMEpP, CTPYKTYPHOE 3BEHO, CTeNeHb ITOJMMEepU3aL, CPeIHssT MOJIEKYISIpHas
macca. OCHOBHbIE METOIbI CUHTE3a BBICOKOMOJIEKY/ISIPHBIX COEOWHEHUN -
MTOJIMMEpU3aLys Y ITOJIMKOHIeH calys.

[TonmumepHbie Matepuanbl. Ilnactmacchl  (MTOAMITUIIEH, ITOJMITPOITMAJIEH,
TTOJIMBUHUJIXJIOPUI, TOJIUCTUPOJ, IOJMMETUIMETaKpuIaT, IOJMKapOOHAaTHI,
nosmaTwieHTepedTanaT). Y Tuamusauus 1 repepaboTka IiacTuKa.

DJ1acTOMEpbI: HaTypaIbHbIN KayyuyK, CUHTETUYECKIUE Kay4uyKu
(6yTagMeHOBbIN, XJIOPOIPEHOBDIN, M30IIPEHOBDIN) U CUJIMKOHBI. Pe3nHa.

BosiokHa: HaTypaJibHble (XJIOMOK, IIePCTh, II€JIK), MCKYCCTBEHHbIEe (BMCKO3a,
alleTaTHOe BOJIOKHO), CUHTEeTHYeCKMe (KallpoOH U JIaBCaH).

[Tonumepsl crenyuaabHOro Ha3HaUeHUsI (TedioH, KeBJiap,
3JIEKTPOITPOBOISILINE TTOJIMMEPDI, OMOpa3jiaraemMble IMOJIMMEpHI).

OKCIIepMMeEHTa/IbHbIE METOIbl M3yUYeHMSI BEIeCTB M WUX IIPeBpalleHU:
O3HAaKOMJIEHME C OOpaslamMy IPUPOTHBIX U MCKYCCTBEHHbBIX BOJIOKOH, IIJIACTMACC,
Kay4yKOB, pellleHre 3SKCIEepPMMEHTaJbHbIX 3amau 1o TeMme «PacrosHaBaHue
TJIACTMAcCC U BOJIOKOH».

Pacuérnblie 3agaumn.

HaxoskneHne MOJIEKYJIIpHOM (OpPMYJIbl OpPraHMUYeCKOro COeIVHEeHMUs IO
MacCOBbIM [JIOJIIM  2JIEMEHTOB, BXOISIIMX B €ro COCTaB, HaXOKIeHMe
MOJIEKYJISIPHOM (OPMYJIBI OPraHMYECKOro COeOMHeHMsI I0 Macce (00BEMY)
MPOAYKTOB CropaHus, MO KOJMUYECTBY BellecTBa (Macce, 0ObEMY) ITPOAYKTOB
peakuyuM W/MIM WCXOOHBIX BEIIECTB, YCTAaHOBJIEHME CTPYKTYPHOM (OPMYJIbI
OpPraHMYeCcKOro BEeIeCTBA HAa OCHOBE €ro XMMMUUYECKMX CBOMCTB WM CIIOCOOOB



TOJIyUeHMsI, OIpedeieHre MOJM BBIXOAA IIPOAYKTA peakluy OT TEeOPeTUIECKU
BO3MO>KHOTO.

MesknpenMeTHbIe CBSI3MN.

Peanu3zarys MeXIIpeIMeTHBIX CBSI3eM IMPU U3YYEHUM OPTaHMUYeCKOM XUMUU B
10 kyacce OCYILIECTBJISIETCSI 4Yepe3 MCIO/JIb30BaHMe KaK OOILIMX eCcTeCTBEHHO-
HAayYHbIX TIOHSITUI, TaK M IIOHATUM, HPUHATBIX B OTHEJbHBIX IIpeaMeTax
€CTeCTBEeHHO-HAyYHOI'O IMKJIA.

OO1me ecTeCTBEHHO-HAYUHbIE TIOHSTHS: SIBJIEHME, HAYYHbIN (PaKT, TUIIOTE3a,
Teopus, 3aKOH, aHa/M3, CUHTe3, Kiaaccudbmkauusi, HabJloAeHMe, W3MepeHue,
SKCIIepMMEHT, MOJeJib, MOJIe/IIPOBaHMeE.

®dusmuka: marepus, aToM, OJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa,
SHEpPreTUUYeCKui YpOBEeHb, BEIeCTBO, TeJO, OOBEM, arperaTHoe COCTOSIHME
BEIlleCTBa, (Pu3MuecKyue BeJIUUYMHBI, €IVHUIIBI M3MEpPeHMsI, CKOPOCTb, SHEPIUS,
Macca.

buonorust: kjetrka, oOpraHusMm, SKOcCKUCTeMma, Owuocdepa, MeTabOIN3M,
HACJIeICTBEHHOCTb, aBTOTPOMHBINA M TeTepoTpOdHbI TUII IMUTAaHUS, OpOKeHue,
dboTtocuHTE3, mObIXxaHue, O€JKMU, VYIJeBOAbI, >XUPbl, HYKJIEMHOBbIE KUCJIOTHI,
dbepMeHThI.

['eorpadus: mosiesHbie McKomaeMblie, TOILIUBO.

TexHosorust: mNuileBble MPOAYKTbI, OCHOBbI PalMOHAJIBHOI'O TMUTaAHMS,
MOIOIIIME CPeICTBA, MaTepUaIbl U3 MCKYCCTBEHHBIX M CUHTETUUECKMX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKAS XNMUS

TeopeTuuecKkye OCHOBbI XMMMUHA.

Atom. CocTaB aTOMHBIX simep. XMMMUYECKui1 3y1emMeHT. M3ortomnbl. CTpoeHne
9JIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBbIE UMCJIa. DHEpPreTudyeckue ypoBHU U
noaypoBHU. AToMHbIe opouTanu. Kiaccudukamms XuMmuyeckmux 3J1eMeHTOB (S-, p-,
d-, f-snementsl). PacmpenesneHue 3J€KTPOHOB II0 AaTOMHBIM OpPOMTAJISIM.
OJIeKTPOHHBbIE KOH(PUTYypaLuy aTOMOB 3JIEMEHTOB IIEPBOrO—UETBEPTOTO MEPMOIOB
B OCHOBHOM ¥ BO30Y’KIEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(MUIYpallUy MOHOB.
DJIEKTPOOTPUIIATESIBHOCTb.

ITepuognueckuit 3akoH u Ilepuoamueckasi cucTeMa XMMUUECKUX DJIEMEHTOB
IO.N. MengeneeBa. CBsi3b Iepuoamueckoro 3akoHa u Ilepmomgnyeckoit cucTeMbl
XMMMUYECKMX DJIEMEHTOB C COBPEMEHHOJ Teopueil CTPOeHMUSI aTOMOB.
3aKOHOMEPHOCTM M3MEHEHMSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MMM
MPOCTBIX M CJOXKHBIX BEIIeCTB [0 TpymnmaM M [epuomaM. 3HauyeHue
nepuoaudeckoro 3akoHa .M. MeHpeneena.

Xummnyeckass CBsI3b. Buabl XuUMMYeCKOM CBSI3M: KOBaJIeHTHasl, MOHHad,
MeTa/umdeckas. MexaHusMbl 0Opa3oBaHMS KOBAJIEHTHOM CBSI3M: OOMEHHBI U
IOHOPHO-AKIENTOPHBINA. DHEPIUS U OJIMHA CBsI3U. I1oasIpHOCTD, HAIIPaB/IEHHOCTh U
HACBIIIIAEMOCTh KOBaJIeHTHOM cBsi3u. KpartHbie cBsS3u. BogmopomHasi CBSI3b.
Me>kKMOJIeKYJISIPHbIE B3aMIMOIE€/ICTBMSI.



BajleHTHOCTh ¥ BajIeHTHbIe BO3MOSKHOCTM aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUYECKMM CTpOeHMeM (Ha IMpuMepe COeaMHEHUN
37IEMEHTOB BTOPOTO MepMOoma).

[IpencraBieHne 0 KOMILJIEKCHbIX coenyHeHMs X. CocTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTe/ib, JIMTaHAbl. J3HaueHMe KOMIUIEKCHBIX COeIMHEHUMN.
[ToHsITME O KOOPAMHALIMOHHON XUMUN.

BemiectBa  MOJIEKYJIIDHOTO M HEMOJIEKYJISIDHOTO — CTpoeHus.  Turbl
KPUCTAJIZIMUECKUX PEIIETOK (CTPYKTYP) U CBOVCTBA BEIIECTB.

[TonaTtue o gucrepcHbiX cuctemMax. MctuHHbie pactBopbl. [IpencraBieHne o
KOJUTOMAHBIX pacTtBopax. CrocoObl BbIpaKeHMSI KOHLIEHTpaluM PacTBOPOB:
MaccoBasl JOJIST BellleCTBa B pacTBOpe, MOJISIpHAs KOHIeHTpauys. HaceieHHbie u
HEHAChIIIEHHbIE PACTBOPBI, PACTBOPMMOCTD. KpucTraytoruaparsl.

Knaccudmukaims 1 HoMeHK/IaTypa HeOpraHMUeCKux BelllecTB. TpuBuaibHbIe
Ha3BaHMSI OT/Ie/IbHBIX MPEICTaBUTENIEN HEOPTaHUYECKUX BEIEeCTB.

Knaccudbukaimsi XuMudeckmux peakiiuii B HEOPraHMUECKOW U OpraHMuYecKou
XMMUU. 3aKOH COXpaHEHMSI MacChl BEIECTB; 3aKOH COXPaHEHMSI U IpeBpallleHMs
SHEPTUM TMPU XUMUUYECKUX peakiysax. TerioBbie 3¢ @eKTbl XUMUUECKUX PeaKini.
TepmoxuMmuecKkue ypaBHEHMSI.

CKOpOCTh XMMMUUECKOM peakliyy, e€ 3aBMCUMOCTb OT Pa3/IMYHbIX (PaKTOPOB.
['omoreHHbIe 1 reTeporeHHbie peakiny. Katanmns u KaTaansaTopsl.

O6paTumbie 1 HeoOpaTUMbIe peakiuy. XUMuueckoe paBHoBecue. KoHncranra
XMMMUUYECKOrO paBHOBecusi. MaKTOpbI, BAMSIONIME Ha IIOJIOKEHME XUMMUUECKOTO
paBHOBeCHUSI: TeMIlepaTypa, JaBjeHye U KOHIEHTpali BellleCTB, YUaCTBYIOIINX B
peakuuu. [Tpuuiun Jle Ilatenbe.

OnekTposmTudeckass auccomyauysi. CwibHble UM Cjabble  3JIEKTPOJIATHI.
Crenenp muccoumarimu. Cpema BOAHBIX PaCTBOPOB: KUCJOTHAs, HEMTpaJibHasl,
miesiouHast. Bogoponusbiit nokasarenb (pH) pactBopa. I'maponus comeir. Peakuym
MOHHOT'O OOMeHa.

OKUCINTENbHO-BOCCTAHOBUTE/IbHbIE  peakiuu.  CrenmeHb  OKMCJIEHMS.
Okucimurenb ¥ BOCCTAHOBUTENb. IIpoliecchl OKMCIEHMSI M BOCCTAaHOBJIEHMS.
BaskHeine OKUCIUTEIM UM BOCCTaHOBUTEM. MeTon 3/IeKTpOHHOro OajaHca.
OJIeKTPOJIN3 pacTBOPOB M PacCIlIaBOB BEIeCTB.

OKCIIepMMeEHTa/IbHbIE METOIbl M3yUYeHMSI BEIeCTB M WUX IIPeBpalleHU:
pasjiokeHue TepoKCHIa BOAOPOAA B MPUCYTCTBUM KaTajamsaTopa, MoAeu
KPUCTA/UIMUECKMX PEIIETOK, IIPOBeIeH)e peaKlyii MOHHOTO 0OMeHa, orpeesieHne
cpelibl pPacTBOPOB C IIOMOIIbIO MHAMKATOPOB, M3yueHMEe BJMUSHUSI Pa3IUUHBIX
(akTOpPOB Ha CKOPOCTb XMMMYECKOM peakiuy U IIOJIOKEHUE XUMUUYECKOI'o
paBHOBECHS.

Heopranmnueckas Xxummus.

[Tonoskenne HemeTa/sioB B Ilepuommueckon  cuUCTeME  XMMWUYECKUX
snemenToB [I.11. MenneneeBa 1 0COOEHHOCTM CTPOEHMSI X aTOMOB. Dusnueckue
CBOJICTBA HEMETAaJUIOB. AJIJIOTPOIMS HeMeTaJyIoB (Ha IpMMepe KUCI0pOo/ia, CephI,

docdopa un yraeposa).



Bomopoxa. Ilonyuenmue, dusmueckue M XUMMUYECKME CBOMCTBA: PEAKIUM C
MeTa/UlaMM M  HeMmeTa/ulaMM, BOCCTaHOBUTEe/IbHble CBOMCTBa. ['MIapumbl.
TorMBHbBIE 37IEMEHTBHI.

[anorenbl. HaxoxkgeHue B Ipupoje, CIOCOObI IOJyueHus:, ¢usudecKkue u
XMMUUECKMe CBOMCTBA. I'ajioreHoBOmOpObl. BaskHenIe KucjaopoacoaepsKaiiye
coenyHeHus1 rajioreHoB. JIabopaTopHble U MPOMBIIIIJIEHHbIE CITOCOObI MOTYyUYeHUSI
rajioreHoB. [IpuMeHeHMe rajJoreHOB U UX COeIMHEHU.

Kucnopon, o30H. JlabopaTopHble ¥ IPOMBIIIJIEHHBIE CIIOCOOBI ITOJTYUYEHMS
Kucjopona. dusuyeckme M XUMMUYECKME CBOMCTBA M IIPMMEHEHMEe KUCJIopona U
030Ha. OKCUIbI U TTIEPOKCUIBI.

Cepa. Haxoxkmenme B mpupojae, CIIOCOObI ITOJydYeHMs], (GuU3NJecKkue u
xuMmaeckue cBonctBa. CepoBomopon, cymabdumbl. Oxkcup cepwi(IV), oxkcup
ceppl(VI). CepHmucrass u cepHass KMUCJIOTBI UM uxX comu. OCOBGEHHOCTM CBOVCTB
cepHOM KuCIOThI. [IpyMeHeHMe cephl U €€ COeIMHEHUIA.

Aszor. HaxokgeHue B mpupopde, CIOCOObI ToOJydYeHUs, ¢usmMueckue u
XMMMUUYECKMe CBOMCTBA. AMMMaK, HUTpuabl. OKcuabl a3oTa. A30THUCTas M a30THasI
KUCJIOThI U UX coi. OCOGEHHOCTM CBOMCTB a30THOM KUCJIOTHI. [IpMMeHeHMe a3oTa
" €ro coenuHeHMn. A30THbIe yI0OpeHNs.

®ochop. HaxokmeHue B Ipupoje, CIocoObl MoaydeHus, pusmueckue u
xummueckne coymctBa. Pochuabr u dbochbur. Oxcuabl docdopa, dbochopHast
Kucjora u eé coymm. Ilpumenenme docdopa u ero coemuuenuiri. PocdopHbie
yIOOpeHmsI.

Yriepon, HaxoXaeHue B Ipupode. AJUIOTpOIHble  MoAubpUKaLNA.
dusnyeckre ¥ XUMUUECKME CBOJMCTBA IIPOCTBIX BEIECTB, OOpPa30BaHHBIX
yraepogoM. Oxcup yriepona(ll), okeun yranepopa(IV), yronpbHasi Kucjiora u eé
com. AKTMBMPOBaHHBIM YyToJib, amcopouust. Dysmepensl, rpadeH, yrjiepogHbie
HaHOTPYOKM. [IpuMeHeHMe MPOCTBIX BEIECTB, 0OpPa30BaHHBIX YIJIEPOIOM, M €ro
COeIVHEeHUN.

Kpemunit. HaxoskmeHue B IpuUpone, CHOCOOBI IMOJyUeHMs, Qu3MUecKue u
xummuecknue cBoyictBa. Oxcun kpemumsi(IV), kKpemHMeBas KMUCIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHMS U ero coenyHeHnit. CTEKJIO, ero MoJiyuyeHne, BUIbl CTEKIIA.

ITosnoskenne Mmeta/uioB B Ilepuommueckoy cucTtemMe XMMUUYECKUX 3JIEMEHTOB.
OCOGeHHOCTM CTpPOeHMs 3SJIEKTPOHHBIX O0O0JIOUeK aToMOB MeTa/uioB. O61ine
dbusndeckne CBOMCTBA MeTa/IOB. I[IpyMeHeHMe MeTasIOB B OBITY U TEXHMUKE.
CIutaBbl METaJIJIOB.

OJIEKTPOXUMMUUECKUI P,  HampspkeHuin  MetaytoB.  OOmme  criocoObl
MTOJTyYEH S MeTaJIJIOB: TUAPOMETAJLTY PT S, MMPOMETaJUTYPIus,
snekTpoMeTa/yprus. IloHstue o Kopposum MetaysioB. CrocoObl 3alliUThl OT
KOPPO3UM.

O6iiass xapakrepuctMka Meta/uioB I[A-rpynmbl [lepuomnueckoit CUCTEMbI
XMUMUUYECKMX 9JIeMeHTOB. Harpmuin u Kaymit: T1ojyuyeHue, (QusnMueckue u
XMMMUUYECKIE CBOMCTBA, IPYMEHEHNE ITPOCTHIX BEIIECTB U X COeOMHEHMUIA.



O6iiass xapaktepuctuka meTayioB IIA-rpymnmber Ilepmoamueckoit cuCTeMbI
XUMMYECKUX 3JIeMeHTOB. Maruumm u KajabLui: ToaydeHue, busmuueckue u
XMMMWYECKNe CBOWCTBA, IpUMeHeHMe TMPOCThIX BeIEeCTB U WUX COedMHEHUMN.
JKecTKOoCTb BOJIbI U CITOCOOBI €€ yCTpaHeHMSI.

AJIOMMHMIA: TIOSTy4YeHue, Gusndeckue U XuMudeckue CBOMCTBA, IPUMeHeHMe
MIPOCTOTO BellleCTBAa U €ro coefuHeHU. AMQoTepHble CBOMCTBA OKCKUIA U
TUAPOKCHUAA aTFOMUHMS, TUAPOKCOKOMILJIEKChI aTIOMUHMSL.

O6iast  xapakTepuCTMKa MeTa/IoB TMob6ouHbix mnoarpymn  (B-rpymm)
[TepmoanyecKoi CUCTEMbI XMMUUYECKUX JIEMEHTOB.

dusnueckre U XMMUUECKMe CBOMCTBA Xpoma U ero coemuHeHnin. OKCUabl u
rugpokeuabl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTbl U Ouxpomartbl, UX
OKMCINTE/IbHBbIE CBOMCTBA. [losryueHne u mpuMeHeHue XpoMma.

Odusnueckre " XUMMUUECKME CBOMCTBA MapraHila M €ro COeIVHEHUIA.
Bakuenime coeguuenust wmapranua(ll), wmapranuna(IV), wmapranna(VI) u
mapranua(VII). [lepmaHraHaT Kauusi, ero OKMCIUTEIbHbIe CBOMCTBA.

@usnyeckre U XMMMUUECKMe CBOMCTBA >Kejie3a U ero coeanHeHuin. OKCUabl,
rugpokeuabl u comu xesnesa(ll) u skenesa(lll). ITomyyenne u npumeHeHne xxesnesa
" €ro CIIJIaBOB.

@usnyeckre M XMMMUUECKIe CBOMCTBA Meau U eé coeuHeHui. [TonyueHme u
MpYMeHeHNe MeJi U e€ COeqVHEeHUN!.

Lnak: momydeHue, ¢pusMUeckme U XUMMUUYECKMEe CBOMCTBA. AMQOTepHbIe
CBOJICTBA OKCHJIA ¥ TUAPOKCHUIA IIMHKA, TUIPOKCOKOMILIEKCHI IIMHKA. [IpumeHenmne
LIMHKA ¥ ero COenHeHUN.

OKCIlepMMEHTa/IbHbIE METOAbI M3y4YeHMsI BEIeCTB UM UX IIpeBpalleHuii:
n3ydyeHme oOpaslOB HEMeTa/IOB, TropeHme cepbl, ¢ocdopa, skeseza, MarHus B
KUCJIOpoae, M3ydyeHue KOJIeKuuu «MeTauibl U CIUIaBbI», B3aMMOMENCTBUE
I[eJIOYHBIX U I1eJIOUHO3eMeJIbHbIX MeTa/VIOB C BOJOM (BO3MOYKHO MCIOJIb30BaHMeE
BUJIeOMaTepuaoB), B3aMMOIENUCTBME LIMHKA U 3Keje3a C pacTBOpaMyu KUCJIOT U
1es04yelt, KaueCTBEHHbIe peakilMy Ha HeopraHMuecKue aHMOHbI, KaTMOH BOAOPO/Ia
M KaTMOHbl METa/UIOB, B3aMMOMENCTBME TUAPOKCUIOB aTIOMUHMSI U IIMHKA C
pacTBOpamMy KUCJIOT U IieJioueit, pellieHie 3KCIIepMMEeHTATbHBIX 3a/1a4 M0 TeMaMm
«I"anorennr», «Cepa n eé coemmHeHust», «A30T U pochop M UX COemVIHEHUS»,
«MeTassTbl TJIaBHBIX OATPYII», «MeTasibl TOOOUHbBIX TMTOATPYII».

XuUMHUS U XXU3HbD.

Posib xuMum B obecIieueHn yCTOMIMBOIO pa3BUTHST YesioBeuecTBa. [loHsITHE
O HayyHbIX MeTOJaxX IIO3HAHMS ¥ MEeTOMOJIOTUM HAyyHOTO MCCaeqOBaHMus.
HayuHble TpUMHIUIIBI OPraHMU3alM XMMUUYECKOT0 MPOU3BOACTBA. IIpoMbliiieHHbIe
CIOCOOBI TIOTyUeHMsT BayKHENIIIMX BellleCTB (Ha MpyuMepe MPOMU3BOJACTBA aMMMaKa,
CepHOM KUCJIOThI, MeTaHoJa). IIpombIiiieHHbIe CITIOCOOBI MOTyYeHUsI METa/VIOB U
CIIJIaBOB. XMMMYECKOe 3arpsi3HeHMe OKpYKalollleld Cpedbl M ero IOCaeNCTBUS.
Posb xvMum B obecriedyeHny SHepreTnueckon 6e30macHOCTH.

XuMuss ¥ 300poBbe 4ejioBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia
MCIIOJIb30BaHMs JIEKAPCTBEHHBIX IIpernapaTtoB. PoJib XxuMuu B pa3BUTUM MeIUIVHBDI.



XyMMSI I OCHOBHBIE KOMIIOHEHTBI, MUILEBble 10OaBKU. Poyib XumMum B
obecrieyeHn MUILEBOM 0€30IaCHOCTH.

Kocmernueckne u mnapdiomepHbie cpencTtBa. beiToBas xumus. IlpaBuiia
6e30MacHOrO MCIIOJIb30BaHMSI TIperapaToB OBITOBOM XUMMUM B IIOBCEIHEBHOU
SKU3HM.

XuMusi B CTPOUTEJIbCTBE: BasKHEMIIIMEe CTPOUTE/IbHble MaTepuasbl (LleMeHT,
6eToH).

XuMust B ceJIbCKOM x03siicTBe. Opranmyeckue M MyuHepaIbHbIe yI00peHNs.

CoBpeMeHHbIE KOHCTPYKIUMOHHBIE MaTepuasibl, Kpacku, CTEKJIO, KepaMMKa.
Martepuasnbl a1 3neKTpoHnKU. HaHoTexHoiornm.

Pacuérnblie 3agaumn.

PacuéTtpl: Macchl BellecTBa MM OObEMA ra3oB IO M3BECTHOMY KOJIMYECTBY
BEIIIeCTBa, Macce WM OOBEMY OJHOTO M3 YYACTBYIOIIMX B peaklMy BellecTs,
Macchl (06bEMa, KOJMMUECTBA BeIECTBA) MPOAYKTOB peakiuy, €CauM OIHO U3
BEIIIeCTB MMeeT IIpuMecH, Macchbl (00BbEMa, KOJMUYECTBA BeIeCTBA) ITPOAYKTa
peakluM, ecJIM OOHO U3 BEeIeCTB [aHO B BUJIE pacTBOpa C OIpeneeéHHOM
MacCOBOM JOJiel PacTBOPEHHOTO BeIllleCTBa, MacCOBOM MOOJM M MOJISIPHOM
KOHIIEHTpalli BeIleCcTBa B pacTBOpe, OOJM BbIXOdA IPOAYKTa pPeakuuyu OT
TeopeTUUYECKM BO3MOKHOTO.

MesknipegMeTHbIE CBSI3M.

Peanmusanusa  MeXIpeIMETHBIX  CBSI3€I MpPU  M3YUYeHUM OOILer u
HeopraHmMueckom xmuMuu B 11 Kjmacce oCyIIeCTBJIIETCS uepes3 MCIIOJb30BaHMe KaK
OOIIMX eCTeCTBEHHO-HAYYHbIX IOHSITUM, TaK M IOHSITUM, IIPUHSTHIX B OTIEJIbHbBIX
IpeaMeTax eCTeCTBEHHO-HAYYHOr'o LKA,

OO1me ecTeCTBEHHO-HAYUHbIE TIOHSTHS: SIBJIEHME, HAYYHbI (aKT, TUIIOTe3a,
Teopusl, 3aKOH, aHAJIM3, CUMHTe3, Kjaccuukaiys, MepuoauuHOCTb, HaOJIIoOAeHue,
M3MepeHue, SKCIIEPUMEHT, MOJIe/Ib, MOJIEIMPOBaHNeE.

®usmuka: marepus, MHUKPOMUP, MaKpOMUp, aTOM, 3JE€KTPOH, IIPOTOH,
HENTPOH, MOH, M30TOIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, SHEPTeTUUECKII YPOBEHD,
BEIIIECTBO, TeJI0, OOBEM, arperaTHoe COCTOSIHME BEIeCTBa, MIeaJbHbIM Tras,
dbusnyeckme BeJIMYMHbI, €IVHUIIBI U3MEPEHMSI, CKOPOCTh, SHEPTrHusl, Macca.

buosiorns: knerka, opraHmsm, sKocucTema, 6mocdepa, MetadbomM3M, MaKpoO-
Y MUMKPO3JIEMEHTBI, O€JIKM, KUPbI, YIJI€BOAbI, HYKJIEMHOBbIE KUCJIOThI, (PePMEHTHI,
TOPMOHBI, KDYyTOBOPOT BEILIECTB U IIOTOK SHEPIUM B IKOCUCTEMAX.

['eorpadus: MuHepasbl, TOpHbIE MTOPOIbI, MOJIE3HbIE MCKOIIaeMble, TOIUIMBO,
pecypchl.

TexHonornst: XuMmyeckass MPOMBIIIJIEHHOCTb, METaJTypPIusi, CTPOUTEIbHbIE
MaTepuabl, CeJIbCKOXO3I1CTBEHHOEe TMPOU3BOACTBO, IMIIEBAsI MMPOMbIIIIJIEHHOCTD,
dbapmalieBTHMUECKasT MTPOMBIIIIIEHHOCTD, MIPOM3BOJICTBO KOCMETUUECKUX
MpenapaTroB, IPOM3BOACTBO KOHCTPYKLUMOHHBIX MAaTEpPUaOB, 3JE€KTPOHHAS
IIPOMBIIIJIEHHOCTb, HAHOTEXHOJIOTYIN.



ITNIAHUPYEMBIE PE3VJIbTATbI OCBOEHUS ITPOI'PAMMBI I10 XUMUU
HA VTJIYBJIEHHOM VPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHNA

JINYHOCTHBIE PE3VJIbTATbBI

B COOTBETCTBMM C CUCTEMHO-IEATEJbHOCTHBIM IIOAXOAOM B CTPYKType
JIMYHOCTHBIX Pe3yJIbTATOB OCBOEHMS TpenmeTa «XuMMMSI» Ha YPOBHE CpeIHEro
obiiero oOpa3oBaHMSI BbIfieJIeHbl  CeAYIOIIMEe COCTABJISIIONIME: OCO3HaHMe
OOYYaIOIIMMUCS POCCUIMCKOM T'PAKIAHCKOM MIEHTUYHOCTM; TOTOBHOCTb K
CaMOpa3BUTHIO, CAMOCTOSITEJIbHOCTM ¥ CaMOOITpefe/IeHNIO; Halnuye MOTUBAIUA K
00yYeHNI0; TOTOBHOCTb M CIIOCOOHOCTb OOYYaIOIIMXCSI PYKOBOICTBOBATHCS
NPUHATBIMM B OOIIECTBE TMpaBWIaMM ¥ HOpPMaMM TIOBeHEeHMUs; Haluuue
MIPaBOCO3HAHMS, 9KOJIOTUYECKOM KYJIbTYPbI; CIIOCOOHOCTDb CTaBUTh 1€/ U CTPOUTH
SKM3HEHHbIE TIJIaHbI.

JIMyHOCTHBIE pe3ysbTaTbl OCBOEHMS TMpeaMeTa «XMMMUSI»  OTPasKaloOT
chOpMMPOBAHHOCTb OIbITA ITO3HABATEJNbHOW M TPAKTUUYECKON [eSITeTbHOCTU
0b6yuUaroIMXCs B MpoIiecce peaansanyy o6pa3oBaTeIbHON eI TeTbHOCTMH.

JIMyHOCTHBIE pe3ysbTaThbl OCBOEHMS TpeaMeTa «XMMMSI»  OTPaKAIOT
chOpMMPOBAHHOCTb OIbITA ITO3HABATENbHOW U TPAKTUUYECKON [eSITeTbHOCTU
0OyuUaloIMXCcs B Mpoliecce peasMsauyy 0Opa3oBaTeSbHOM HeATeIbHOCTY, B TOM
yycsie B YaCTu:

1) rpakIaHCKOrO BOCIIMTAHUS:

OCO3HaHMSI 0OYYAIOIIMMMUCS CBOMX KOHCTUTYLIMOHHBIX TTPaB M 0OSI3aHHOCTEN,
yBaykKeHMsI K 3aKOHY U TIPaBOIIOPSIIKY;

MpeNCTaBJeHNsI O COIMAJIbHBIX HOpPMax ¥ MpaBMJIaX MEKIMUHOCTHBIX
OTHOIIIEHU B KOJJIEKTVBE;

TOTOBHOCTM K COBMECTHOJ TBOPYECKON [esITeJIbHOCTUM TIpM CO3IaHUU
Y4YeOHBIX MPOEKTOB, peIleHNM YUEOHBIX M IMO3HABATEJIbHbIX 3a1au, BbIITOJTHEHUN
XUMUYECKUX IKCITIEPUMEHTOB;

CITOCOOHOCTM TOHMMAaThb M TIPUHMMATb MOTUBBI, HaMepeHWus, JIOTUKY U
apryMeHTbI APYTMX IIPY aHajIM3e pasIMUYHbIX BUIOB YUEOHOI IeSITeTbHOCTY;

2) NaTpUOTUYECKOT'O BOCTIMTAHMUS:

IIEHHOCTHOTO OTHOIIIEHUSI K MCTOPMYECKOMY U HAyuYHOMY HacJIeauio
OTeYeCTBEHHON XMMUMN;

yBa)KeHMSI K ITIPOIeCCY TBOpPUYECTBA B OOJACTM TeOpUM M IPAKTUUECKOTO
MPUJIOKEHMUST XMMUM, OCO3HAaHMSI TOrO, UTO [aHHble HAyKM €eCThb pe3yJsbTaT
IJIATENIbHBIX ~ HAOJIIOEHMIA, KPOIOT/IMBBIX  IKCIIEPUMEHTAJIbHBIX  IOMCKOB,
TIOCTOSTHHOT'O TPY/a YYEHBIX U MPAKTUKOB,;

MHTepeca ¥ TI03HABaTeJbHbIX MOTMBOB B TIOJyYEHUM WU TOCJIEOYIOLIEM
aHasm3e MHpopMauy O MepeqoBbIX JOCTUXKEHUSIX COBPEMEHHOM OTeueCTBEHHON
XVUMUM;

3) IyXOBHO-HPAaBCTBEHHOI'O BOCITMTAHMS:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEeIeHNS;



CITOCOOHOCTM OIIEHMBATH CUTYAIMM, CBSI3aHHbIE C XUMUYECKMMM SIBJIEHUSIMMA,
M MPUHMMATb OCO3HAHHbBIE PeIeHMs], OPUEHTUPYSICh Ha MOpPaJIbHO-HPAaBCTBEHHbIE
HOPMbI U LIEHHOCTH;

TOTOBHOCTM OII€HMBAThb CBOE IOBeAEeHMEe U TOCTYIIKM CBOUX TOBApUIIEN C
MO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM ¥ C YUETOM OCO3HAHUSI MOCJIeICTBUN
TIOCTYTIKOB;

4) popmupoBaHMs KyJIbTYpPbl 300POBBSI:

MMOHMMAHMUS I[E€HHOCTe 3O0pOBOro M 6e30macHOro oOpasa  >KU3HH,
HEeOOXOAVMOCTY OTBETCTBEHHOT'O OTHOIIEHMSI K COOCTBEHHOMY (PuU3M4Yeckomy u
MICUXNYECKOMY 3[I0POBBIO;

CcoOIOIeHNnsT TpaBMUJI 6Ge30MacHOro OoOpalleHus C BellecTBaMM B OBITY,
MMOBCEHEBHOM KMU3HMU, B TPYIOBOI IS TEIbHOCTH;

MOHMMAaHMSI 1LIEHHOCTM TIpaBMJI MHOMBUAYAJIBHOTO ¥  KOJJIEKTMBHOIO
6e30IacHOrO MOBEAEHMS B CUTYAIUSIX, YTPOSKAIOIINX 300POBBIO U SKU3HU JIIO[IEN;

OCO3HaHMS TIOCJIENCTBUM UM HENMPUSITUSI BPEOHbIX MPUBbIYEK (YHIOTpebIeHus
aJIKOT'0JIsI, HAPKOTUKOB, KYPEHUS);

5) TpymoBoro BocrMTaHus:

KOMMYHUKATUMBHOM  KOMIIETEHTHOCTM B  YyuyeOGHO-MCCIeq0BaTe/bCKOM
IeATeJIbHOCTM, OOIIEeCTBEHHO IIOJIe3HOM, TBOPYECKO M  APYrMX  BuUIax
IesaTeIbHOCTH;

YCTaHOBKM Ha AaKTMBHOE YyuyacTHMe B peIIeHMM MPAKTUUYECKUX 3a7au
COIIMAJIbHOM HAITPaBJIEHHOCTH (B paMKaxX CBOEro Kjacca, IIIKOJIbI);

MHTepeca K MPaKTMYeCKOMY M3YUeHUIO mpodeccuil pasJIMIHoOro pojia, B TOM
yycJie Ha OCHOBE MPUMEHEHMSI ITPeIMETHBIX 3HAHMIA TI0 XUMUH;

yBayKeHUSI K TPYLY, JIOISIM TPy/ia U pe3yJibTaTaM TPYIOBON IeSITeTbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBbIOOPY MHIMBUIYAJIBHON TpPaeKTOPUM
obpasoBaHus, Oymyien mnpodeccuu U peanmnsaluy COOCTBEHHBIX JKM3HEHHbIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
MOTpeOHOCTEeN OOIIeCTBa;

6) 9KOJIOrMYECKOro BOCIIUTAHMS:

9KOJIOTMYECKM 11eJ1eCO0O0pa3HOr0 OTHOIIEHMSI K TpUpoAe KakK MCTOUHUKY
CyIIeCTBOBaHMS KMU3HU Ha 3emJie;

MMOHMMAaHMSI TJIOOQIBHOTO XapaKkTepa 3KOJOTMYECKUX IpobJieM, BIMUSHUS
9KOHOMMYECKMX ITPOIIeCCOB HA COCTOSIHME ITPUPOTHONM U COLMATBLHOM CPeJibl;

OCO3HAHMUSI HEOOXOIMMOCTM WCIOJb30BAaHMUSI IOCTVKEHUI XUMUM  JIJIS
pellieHNsI BOIPOCOB PaIMOHAIBHOTO MTPUPOAOIOIb30BaHNS;

aKTMBHOTO HENpUATUS JEeMCTBUM, IPUHOCSIIMX Bpel OKpYysKalollen
IPUPOJHON cpefie, YMEHMsI IPOTrHO3UPOBATh HEOJIArONpPUATHbIE 3KOJIOTMYECKMe
MOC/IEICTBUS MPeIIPUHMMAEMbIX TEICTBUI U MTPeNOTBPaIaTh UX;

HaJIMUMST Pa3BUTOTO 3KOJIOTMUECKOTO MbIIIJIEHNS, 9KOJOTMUYECKON KYJIbTYPbI,
OITbITa nesiTeTbHOCTU 9KOJIOTMYECKOM HaIpaBJIeHHOCTH, YMeHUS
PYKOBOJICTBOBATbCSI MMM B I1O3HABaTeJbHOM, KOMMYHMKATUBHOM M COLIMAIbHOM



MPAaKTUKE, CIIOCOOHOCTM M YMEHMSI AaKTMBHO IHPOTMBOCTOSITH WUIEOJIOTUN
xemodoouu;

7) LIeHHOCTY HayYHOT'O ITO3HaHMS:

MMPOBO33pEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3sBUTHS
HayKM U OOIIIeCTBEHHOM MPaKTUKN;

MOHMMAaHUS CcrHenuuKM XUMMUM KaK HayKM, OCO3HAHMSI €€ poJiu B
GbopMMpPOBaHMM PALMOHAJIBHOTO HAYYHOTO MBIIIJIEHNS, CO3TAHUM I€JIOCTHOIO
MpenCcTaBIeHns 00 OKPY’KaIOIeM MMpe KaK O eAMHCTBE MPUPOAbI M UeJIOBEKa, B
MMO3HAHMM TIPUPOAHBIX 3aKOHOMEPHOCTEN U pelleHuu MpobJieM COXpaHEHMS
MIPUPOIHOTO PAaBHOBECHSI;

YOEKIEHHOCTM B OCOOOM 3HAUMMOCTM XMMMM [OJISI  COBPEMEHHON
UMBWIM3ALUM: B €€ TYMaHMCTMUYECKOM HaIpaBJeHHOCTM M BaXKHOM pPOJIM B
CO3IaHMM HOBOM 06a3bl MaTepUaJbHOM KYJIbTYPbl, B peEIIeHNM TIJI00abHBIX
Mpo6JIeM YCTOMUYMBOIO Pas3sBUTHSI UeJIOBEYECTBA — ChIPbEBON, SHEPreTUUecKoi,
MIUIIEBOM U 9KOJIOTMYECKON 6e30IMacHOCTM, B Pa3sBUTUM MEIUIMHbI, 00eCIeueHnn
YCJIOBMI YCIIEIIHOTO TPY/ia M 3KOJOTHMYeCcky KOMGMOPTHOM YKMU3HU KaKAOTO WieHa
00111eCTBa;

€CTeCTBEeHHO-HAyYHOM TIPaMOTHOCTM: IIOHMMAaHMSI CYIIHOCTM METOJIOB
MTO3HAHMS, MCIIOJIb3YyEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTM MCIIOIb30BaTh
ToJTyyaemMble 3HAHMS JJIST aHaIM3a M OObSICHEHMUS SIBJIEHUM OKPY’KAIOIero Mupa u
MIPOUCXONAIIMX B HEM M3MEHEHMI, YMEHMsI 1ej1aTh 000CHOBAHHBIE 3aK/IIOUEHMS Ha
OCHOBE HAyYHbIX (AKTOB ¥ MMEIOIIMXCSI [OAHHBIX C 1IeJbI0 IOJTyYEHMS
IOCTOBEPHbBIX BbIBOJIOB;

CITOCOOHOCTM CaMOCTOSITE/IbHO MCIIOJIb30BaTh XMMMYECKME 3HaHUS IS
pelleHs Ipo6jIeM B peaIbHbIX KM3HEHHbBIX CUTYaLUSIX;

MHTEepeca K O3HAHMIO, VICCJIENOBATEIbCKOM IeSITeIbHOCTIH;

FOTOBHOCTM M  CIIOCOOHOCTM K  HEINpepbIBHOMY OOpa3oBaHMIO U
camMo00Opa3oBaHMIO, K aKTUBHOMY IIOJYUEHMIO HOBBIX 3HAHMI [0 XUMMUU B
COOTBETCTBUM C SKM3HEHHBIMMU MOTPEOHOCTSIMM;

MHTEepeca K OCOOEHHOCTSIM TpyJa B pas3MuHbIX chepax MpodecCHOHaTbHOM
IesITeIbHOCTH.

METAITPEJIMETHBIE PE3VJIbTATDHI

MertanpeaMeTHble pe3ysIbTaThl OCBOEHMS IMPOrPaMMbI 110 XUMMM Ha YPOBHE
cpemHero ob1ero oo6pa3oBaHMs BKIIIOYAIOT:

3HAuYMMbIe IJIST dbopmupoBaHus MM POBO33PEHMS 00yYaroIIMXCst
MEXXAVCUUIUIMHAPHbIE (MeXKITpeaIMeTHbIe) OOIeHayUYHbIe TTOHSITHSI, OTpaskarolue
LIeJIOCTHOCTb HAy4YHOM KapTUMHBI Mupa U crHeuuduky MeTOmOB TO3HAHMUS,
MCIIOIb3yeMbIX B €CTECTBEHHBbIX HayKax (MaTepusi, BEIIeCTBO, SHeprus, siBjieHue,
MPOLIeCC, CUCTEMA, HAYYHBIM (HaKT, IPUHIIAI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCefoBaHNe, HaOJIOIe e, U3MepeHe, SKCIIEPUMEHT U IpyTue);



yHUBepCaJibHble yueOHble NelCTBUs (TO3HaBaTe/bHble, KOMMYHUKATUBHbIE,

peryasiTUBHbIE), obecrieunBaoIye dbopmupoBaHme (OYHKIIMOHATbHON
I'PAMOTHOCTU ¥ COIIMAJIbHOM KOMITETEHIMM OOYUaIOIINXCS;
CITOCOOHOCTD [ole)a t:106)11170:(& MCII0JIb30BaTh OCBOEHHbIE

MEXXIVCUUIUIMHAPHbIE, MUPOBO33pEeHUYECKe 3HAHMS M YHUBepCaJbHble yuyeOHbIe
IelCTBMS B IO3HABATEIbHOM U COLMa/IbHOM ITPaKTUKe.

MeranpenMeTHble pe3ybTaThl OTPaKalOT OBJIAAEHNMEe YHUBEpPCATbHBIMU
yueOHBIMM  IIO3HABATEJIbHBIMM, KOMMYHMKATUMBHBIMU U  PETYISITUBHBIMU
IeVICTBUSIMIA.

ITosHaBaTe/IbHBIE YHMBEPCAIbHBIE YUYeGHbIE AeMCTBUS

1) 6a3oBbIe JJOrMYecKue geMCTBUS:

CaMOCTOSITEJIbHO  (pOopMy/IMpOBaTh M aKTyaJIM3MpoBaTb  IIpobjeMy,
paccMaTpMBaTh €€ BCECTOPOHHE;

ompenesiaTh LieJM [OesITe/JIbHOCTY, 3amaBas I[apaMeTpbl M KPUTEPUM UX
IOCTVKEHMSI, COOTHOCUTD Pe3yJIbTaThl AESTEJbHOCTU C IIOCTAaBIEHHBIMM LIEJISIMMA;

MICIIOJIb30BAaThb IIPY OCBOEHMM 3HAHMI IPUEMBI JIOTMYECKOTO MBbIIILIEHMS:
BBIJIEJIITh XapaKTepHbIe MPU3HAKM IOHSITMII UM YCTAHABIMBATb MX B3aMMOCBSI3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIIME TTOHITUS OJIs1 OObSICHEHUSI OTHEIbHBIX (DAKTOB U
SIBJICHWIA;

BbIOMpATh OCHOBaHMSI M KpUTEpUM IS KiaacCuMKaluuy BEIeCTB WU
XUMWYECKUX PeaKIui;

YCTaHAB/IMBATh IPUYMHHO-CJIEICTBEHHbIE CBS3M MEXAY M3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTb JIOTMYECKME pacCykaeHus (MHOYKTUBHbIE, HOeIYKTUBHBIE, TIO
aHaJIOTMM), BBISBJIATH 3aKOHOMEPHOCTM M IIPOTMBOpEUMSI B pacCMaTpUBAEMbIX
SIBJIEHUSIX, (DOPMYJIMPOBATD BhIBOIbI M 3aKJIIOUEHMS;

MIPYMEHSTh B MPOLIECCe MO3HAHMUS MCIIOJb3yeMble B XUMUM CUMBOJIMYECKIE
(3HAKOBbIE) MOAEJIN, TPe0OPa30BbIBATh MOIE/IbHbIE TTPEICTABIEHUS — XUMUUECKUN
3HaK (CMMBOJI) DJJIeMeHTa, Xumuueckass ¢GopMysia, YypaBHEHME XUMUYECKOM
peakiuuy — IpU pellleHuM Y4eOHBbIX IT03HABATEJbHBIX M IPAKTUUECKMUX 3a4ady,
MIPUMEHSITh Ha3BaHHbIE MOJEJIbHbIE MPeICTaBIeHMS 1151 BbISIBJIEHNUSI XapaKTePHBIX
MIPU3HAKOB M3yYaeMbIX BEIECTB ¥ XMMUUECKUX peaKLINiA.

2) 6a30BbIe UCCIEA0BATEIbCKUE AEACTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOTO ITO3HAHMSI BEIECTB UM XUMMUYECKUX
peaxImii;

dbopMyIMpOBaTh LIeJIM U 3a1a4M MCCJIeIOBaHMSI, MCIIOJIb30BaTh ITIOCTaBJIEHHbIE
M CaMOCTOSITeJIbHO C(hOPMYJIMPOBAHHbBIE BOIPOCHI B KauyeCTBe MHCTPYMEHTa
MIO3HAHMSI ¥ OCHOBBI 11 (DOPMMPOBAHMSI TUITOTE3bI IO MPOBEPKE MPaBWIbHOCTHU
BbICKa3bIBAEMbIX CY3KIIEHIIA;

BJIAJIETh HAaBBIKAMM CAMOCTOSITEJIbHOTO TIUUIAHMPOBAHMS ¥  IIPOBEIEHMS
YUYeHMUEeCKUX 3KCIIEPUMMEHTOB, COBEPIIIEHCTBOBATh YMEHMSI HAO/II0OIaTh 32 XOIOM
Mpoilecca, CaMOCTOSITeJIbHO ITPOTHO3MPOBATh €ro pesysbTar, (GOopMyInMpoBaTh



00O0OIIIEHNS ¥ BBIBOIbI OTHOCUTEIBHO TOCTOBEPHOCTM PE3YJIbTATOB UCCI€IOBAHMS,
COCTaBJISITb OOOCHOBAHHBINM OTUET O MPOeJIaHHON padoTe;

npuoOpeTaTh OIBIT YUYEHUUYECKOM MCCAeJOBaTeNbCKOM ¥  ITPOEKTHOM
IesITeJIbHOCTH, IIPOSIBJIITH CIIOCOOHOCTb ¥ T'OTOBHOCTb K CaMOCTOSITEIbHOMY
MIOMCKY METOJIOB pellleHus] MPaKTUYeCKuX 3amay, IPUMEHEHMIO pPa3/IMUHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ nHbOopMaIuei:

OpPMEHTMPOBATbCSI B Pa3/JIMUHBIX MCTOUYHMKAX MHGpopMauuy (HaydHO-
MOITYJISIPHAs. JIMTepaTypa XUMMYECKOIO COOEPsKaHMsI, CIIPpaBOYHbIE ITOCOOWMSI,
pecypcbl MHTepHeTa), aHa/M3MpoBaTh MHMOOPMALMIO Pa3IMuHbIX BUAOB U (popm
MIpeICTaBJIEHMS], KPUTUIECKU OLIEHMBATh eé IOCTOBEPHOCTD "
HEIIPOTUBOPEUMBOCTb;

dbopmyaMpoBaTh 3ampoOChl ¥ IPUMEHSTh Pas3/IMIHbIe METOAbI IIPU IOVCKE U
oTbope wmHMOpMaALMM, HEOOXOOMMOM [JIsI BbIIOJHEHMST YUyeOHbIX 3amau
oIpeneIéHHOrO TUIIA,

MpMOOpeTaTh ONIBIT MCIIOJb30BaHMS MHMOPMAIMOHHO-KOMMYHMKATUBHBIX
TE€XHOJIOTUI U Pa3JIMYHBIX IIOVCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTb  ONTUMa/IbHYIO  (GOpMYy  MpeACTaBJIeHUS
mHbopmalum (cxembl, rpaduKu, AMarpaMMbl, TaOIULIbI, PUCYHKU U IPYTUE);

MCIIOJIb30BaTh HAy4YHbIM $I3bIK B KauecTBe CpeAcTBa Iipu pabore cC
XMMWYECKON MHpOpMaLMen: IPUMEHSITb MeXIpeaMeTHble (usndeckue u
MaTeMaTu4yecKye) 3HaKu U CUMBOJIbI, GOpMYJIbl, aOOpeBMaTypbl, HOMEHKJIATYPY;

MCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKIE CPEICTBA HATJISIHOCTH.
KoMMyHMKaTHBHbBIE YHUBEPCA/IbHBIE YUEOHBIE JEACTBUS:

® 33/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMbI B XOJIe IMajIora /MU
IMCKYCCUM, BbICKA3bIBaTh uaen, GOpMYJIMPOBaThb CBOM ITPEAJIOKEeHMS
OTHOCUTEJIbHO BBITIOJTHEHMS MTPEeAJIOKEHHOM 3a1aun;

® BBICTYIIaThb C IIpe3eHTalliell pe3yJIbTAaTOB IO3HABATE/JbHOM IeSTe/IbHOCTH,
MMOJTYYEHHBbIX CAaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHUMKAMM IIPU
BBINIOJTHEHMM XMMMUUYECKOIO SKCIIepMMEHTa, IPaKTUUYEeCKOi paboThl IO
MCCJIEIOBAHMIO CBOMCTB M3y4YaeMbIX BeIeCTB, peaMsalyuy y4eOHOro
nmpoekTa, ¥ (GOPMYJIMPOBaTh BBIBOALI IO pe3yJbTaTaM ITPOBEIEHHbIX
MCCAeOOBAaHMII TYTEM COIJIACOBAaHMS IIO3ULMI B XOHe OOCYKIEeHUS U
obMeHa MHEHMSIMMA.

PerynsatuBHbIe YHMBEPCAIbHbIE YU€OHBIE AEMACTBUS:

® CaMOCTOSITEJIbHO IJIAHMPOBAaTh M OCYIIECTBJISITh CBOIO IIO3HABATEJIbHYIO
IesITeJIbHOCTh, OIpenesisisi e€ ey U 3amadyy, KOHTPOJMPOBATh U IO Mepe
HeOOXOAVMOCTY KOPPEKTUPOBATh IpeaJiaraeMbiii aJrOPUTM AEMUCTBUIA TIPU
BBIMTOJIHEHMM YYEOHBIX M MCCJIeOBaTeIbCKMX 3a7ay, BbIOMpaTh HauboJiee
3 GeKTUBHBIN CIIOCOO X pellleHys C YUETOM IMOJTyUYeHMs] HOBBIX 3HAHUM O
BEIIeCTBAaX ¥ XMMUUECKMUX PEaKIIMIX;

® OCYIIECTBJIATh CAMOKOHTPOJIb IeSTeJbHOCTYM Ha OCHOBE caMOaHajaM3a U
CaMOOIIEHKI.



ITPEIMETHBIE PE3VJIbTATHI

[TpenmeTHBbIE pe3yIbTaThl OCBOEHMS IIPOTPaMMBbI IO XMMUM Ha YITyOJIEHHOM
YpPOBHE Ha YpOBHE cpemHero oOllero o6pasoBaHMs BKJIIOUAIOT clelupuiecKue
IJIT yuebHoro rnpenmera « XUMUs» HayuHble 3HAaHUST, YMEHUS U CITOCOObI IeMCTBUM
II0 OCBOEHMIO, MHTEPIIpeTaluyyu 1 MpeoOpa3soBaHMIO 3HAHMI, BUIObI JeITeIbHOCTU
10 ITOJYYEHMIO HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAaHMI B Pa3/IMUHBIX YUeOHbBIX
CUTYaLMSIX, a TAKKe B PeajIbHbIX KM3HEHHbIX CUTYaIMSIX, CBI3aHHBIX C XuMuen. B
IporpaMme II0 XMMMUM IIpeIMETHble Ppe3yJbTaThl IIPEICTAaBJEHbl II0 TOIaM
MU3YUYEHMSI.

10 KJIACC
[IpenmerHble pe3yabTaThl OCBOeHMSI Kypca «OpraHmdeckas XUMUS»
OTpaykaroT:

e chopMMPOBAHHOCTh MPEIACTABJEHMI: O MeCTe M 3HAaueHUM OpraHMUeCcKOu
XMMUM B CUCTEME €eCTeCTBEHHbIX HAayK U €€ poJu B obeclieueHUn
YCTOMUMBOTO Pa3BUTHS UeJIOBEUECTBA B pelleHMM MTPOoOJIeM 3KOJIOrMUEeCKOu,
SHEpPreTMYeCcKO U TMILEeBOM Oe30IacHOCTY, B PasBUTUM MeIUIIVHBI,
CO3[IaHNYM HOBBIX MaTepuajaoB, HOBbIX MCTOUYHMKOB SHEPIMi, B 0OecreyeHnn
palOHAJIbHOTO MTPUPOAOIOIb30BaHMsI, B (OPMUPOBAHMM MUPOBO33PEHMUS U
o0IIell KyJbTYpbl UeJIOBEKa, a TaKke JKOJOTMYeCKM OOOCHOBAHHOIO
OTHOIIIEHNSI K CBOEMY 3[0POBBIO U IIPUPOTHONM CpeJie;

® BJIAeHMEe CUCTEMOM  XMMMUUECKMX  3HaHMII, KOTOpas  BKJ/IIOYAET:
OCHOBOIIOJIararonye TMOHITUS — XUMUUYECKUI IJIEMEHT, aToM, SIIpO U
97IeKTPOHHAs1 000JI0OUKa aTroma, S-, pP-, d-aTOMHble OpOMTa/IM, OCHOBHOE U
BO30YKIEHHOE COCTOSIHUSI aTOMa, IMOpuUan3alius aTOMHbBIX OpOuTaien, NOH,
MOJIEKYJIA, BaJIEHTHOCTb, 3JI€KTPOOTPULIATE/IbHOCTh, CTEIeHb OKMUCIEHMSI,
XMMMUUECKasi CBSI3b, MOJIb, MOJISIpPHAsI Macca, MOJISIPHbIA 0OBEM, YIIepOIHbIN
ckejieT, (QyHKIMOHAJIbHASI TPYIIIa, paauKaa, CTPYKTypHble (OPMYIIbI
(pa3BepHYTBIE, COKpAIll€HHbIE, CKeJIETHbIE), M30Mepusi CTPYKTypHasi W
MIPOCTPAHCTBEHHAST (reomeTpuueckas, ONTMYeCcKas), M30MepHlI,
TOMOJIOTUYECKUI  PSii, TOMOJIOTM,  VYIJIEBOOOPOIbI, KUCIOPOHA- WU
a3oTcofepskalye OpraHMvecKue COeIuHEeHMs, MOHOMep, IOJMMeD,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJ/ISIDHbIE COEIMHEHMSI; TEOPUM, 3aKOHbI
(mepuoanueckuit 3akoH . V. MeHeneeBa, Teopusi CTPOEHNSI OPTaHMUECKUX
BemlecTB A. M. ByTnepoBa, 3aKOH COXpaHEHMSI MacChl BEIECTB, 3aKOH
COXpaHeHMs] U TIpeBpallleHMsT DSHEPTUM MpPU XUMUUYECKUX peakIysx),
3aKOHOMEPHOCTM, CUMBOJIMUYECKUIM SI3bIK XUMMUM, MUPOBO33pEHUECKHE
3HAHMS, JIEKallyie B OCHOBE TIOHMMAHMSI IPUUMHHOCTM U CUCTEMHOCTMU
XUMUUYECKUX SIBJIEHMM; TIPENCTaBJ€HMSI O MeXaHM3MaX XUMUUECKUX
peakuyii, TEPMOAMHAMMYECKMUX M KUHETUYECKMX 3aKOHOMEPHOCTSX WX
MIPOTEKaHMsI, O B3aMMHOM BJIMSIHMM aTOMOB ¥ I'PYIII aTOMOB B MOJIEKYJIaX
(MHOIYKTUBHBIM ¥ Me3oMepHbl 3bdekTbl, opueHTtaHThl [ u II popa);
dakTosiornyecke CBeAeHMSI O CBOMCTBAxX, COCTaBe, IIOJyYEHUU U



6e30MacHOM MCIT0JIb30BAHMM BaKHEMIIINX OPTaHNYECKUX BEIeCTB B ObITY U
MPaKTUYECKOM MesTeJIbHOCTM YeJioOBeKa, OOIIMX HayUHbIX MPUHIMIIAX
XMMUUECKOTO TMPOU3BOACTBA (Ha IIpMMepe IIPOM3BOJICTBA METAHOJIA,
repepaboTku HeDTH);

copMMUPOBAHHOCTh YMEHMII: BBISIBJSITh XapaKTepHble MPU3HAKM TOHSITUIA,
yCTaHaBJIMBATh UX B3aMMOCBSI3b, MCIIOJIb30BATh COOTBETCTBYIOIIME TIOHSITUS
IIpY OIMCAHUM COCTaBa, CTPOEHMS U CBOMCTB OPTaHMUYECKMUX COeNMHEHNI;
chopMMPOBAHHOCTb YMEHUM: MCIIOAb30BaTh XMMUYECKYIO CUMBOJIUKY IJIsI
COCTAaBJIEHMS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX
M CKeJIETHBIX) (pOpMYJT OpraHM4YecKmx BelllecTB;

COCTAaBJISITh YPaBHEHUSI XMMUUECKUX pPeaKklUi ¥ PacKpbIBaTb UX CYIIHOCTbD:
OKMCJINTEIbHO-BOCCTAHOBUTEIbHBIX peaKluii IMOCPEACTBOM COCTaBJIEHMUS
9JIEKTPOHHOTO OaslaHCa 3TUX peakluid, peaKkluii MOHHOTO OOMeHa ITyTEM
COCTAaBJIEHVS UX ITOJIHBIX ¥ COKPAIEHHBIX MOHHBIX YPaBHEHMUI];
M3TOTaBJIMBATh MOEIM MOJIEKYJI OPTaHNYECKUX BEIIeCTB IJIS1 MIITIOCTpaIum
UX XUMUYECKOTO ¥ IIPOCTPAHCTBEHHOI'O CTPOEHMSI;

copMMPOBAHHOCTh YMEHMUI: YCTAHABIMBATD MPUHALJIESKHOCTb M3YUEHHBIX
OpraHMYeCcKMX BEIIeCTB II0 MX COCTaBYy M CTPOEHMIO K OIpeneIEHHOMY
KJIaCCy/TpymIie COeAMHEHUM, NaBaTb MM Ha3BaHUSI MO CUCTEMAaTUUECKOM
HoMmeHkmatype (IUPAC) wu mnpuBOOUTb TpuUBKMaJIbHbIEe Ha3BaHUSI [IJis
OTHEeJIbHbIX MpeACTaBUTEeIel OpPraHMYecKMX BeIIecTB (9TUJIEH, alleTUJIEH,
TOJTYOJI, TJINLIEPUH, STUJIEHTJIMKOJIb, (eHOJI, GopMasbIern, areTaabIern],
alleTOH, MypaBbMHAasI KMCJIOTa, YKCYCHAsT KMCJIOTa, CTeapMHOBAsI, OJIEMHOBAS,
MaJIbMUTUHOBAST KMUCJIOThI, TJIMIIVH, aJlaHMH, MajabTo3a, (GPYKTO3a, aHMUJIMH,
IUBUHWI, U3OIIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHeE);

copMMUPOBAHHOCTh YMEHMSI OIpPeNessiTh BUJI XUMUUYECKOM CBSI3M B
OpraHMYeCcKMUX COenuHeHMUSX (KOBaJ€HTHas M MOHHAasl CBsI3b, O- U TM-CBSI3b,
BOJOPOAHAs CBSI3b);

chopMMUPOBAHHOCTh YMEHMSI IIPUMEHSITb IIOJIOSKEHUSI TEOPUM CTPOEHUS
opranmyeckux BemlecTB A. M. BytiepoBa mJi1 0OBsICHEHMS 3aBUCUMOCTU
CBOJICTB BEIIeCTB OT X COCTaBa U CTPOEHMSI;

chopMMPOBAHHOCTb  YMEHMM  XapaKTepu3oBaThb COCTaB, CTPOEHME,
busudeckne ¥  XMMMUYECKME CBOMCTBA TUIIMYHBIX IIpeACTaBUTEJIEN
pas3JIMYHBIX KJIACCOB OpraHMUeCKMX BeILEeCTB: ajKaHOB, IMKJIOAJIKAHOB,
aJIKeHOB, aJIKaJMeHOB, aJKMHOB, apOMaTUUeCKMX YIJIeBOJOPOIOB, CIIUPTOB,
aJbIeruaoB, KeTOHOB, KAPOOHOBBIX KUCJIOT, ITPOCTBIX U CJIOKHBIX 3(UPOB,
SKUPOB, HUTPOCOENMHEHUA ¥ aMUHOB, aMMHOKMUCJIOT, O€JIKOB, YTJIEBOIOB
(MOHO-, M- ¥ TOJMCAXapuAoOB), MJUTIOCTPUPOBATh T'€HETUUYECKYIO CBSI3b
MEXKIY HMMM YPaBHEHMSIMM COOTBETCTBYIOIIMX XMMMYECKUX PpeakIuil C
MCIIOJIb30BAaHMEM CTPYKTYPHbBIX (GOpPMYJI;

chopMMUPOBAHHOCTh YMEHMUSI TOATBEPXKAATh HAa KOHKPETHBIX IIpUMepax
XapakTep 3aBUMCUMOCTM  PEeaKLMOHHOM CIOCOOHOCTM  OpraHMUYEeCKUX



coeVHEeHU OT KPaTHOCTM UM TUIa KOBAJIEHTHOM CBSI3U (G- M TI-CBSI3N),
B3aMMHOTI'O BJIMSIHMSI aTOMOB M I'PYIIII aTOMOB B MOJIEKYJIaX;
chopMUPOBAHHOCTD YMEeHMST XapaKTepU30BaTh MICTOUHMKMA
YIJIEBOJOPOIHOTO ChIpbsl (He(Tb, MPUPOIHBINA Ta3, Yrojb), CIIOCOObI €ro
repepabOTKY U MPaKTUUECKOe IpUMeHeHNe ITPOAYKTOB IepepaboTKy;
copMMPOBAHHOCTh BJIAJEHMSI CUCTEMOV 3HAHMM O €CTEeCTBEHHO-HAyYHBIX
MeTomaxX IIO3HAaHMS - HaOMIOgeHuM, MU3MEPEeHUM, MOAEeIUPOBAHNM,
9KCIIepuMeHTe (peaJibHOM M MbICJIEHHOM) M YMEHMS IPUMEHSITh 9TU 3HAHMS;
copmMMpPOBaHHOCTD YMEHMUS MIPUMEHSITh OCHOBHBIE orepanun
MBICJIUTEIbHOM JeSITeJIbHOCTY — aHaJIu3 UM CUHTEe3, CpaBHeHue, 0000IIeHNe,
CUCTeMaTHU3alMIO, BbISIBJIEHME MPUYMHHO-CJIEACTBEHHBIX CBSI3€ — [IJIA
M3yYEeHMsI CBOMCTB BEIeCTB ¥ XMMMUUECKUX PeaKIInii;

chOpMMPOBAHHOCTb YMEHMIA: BbISIBJISITh B3aMMOCBSI3b XMMUYECKMUX 3HAHUM C
TTOHATUSIMM ¥ TIPENCTAaBJIEHUSIMU IPYIUX €CTeCTBEHHO-HAYUYHBIX ITPEIMETOB
IJi1 60jiee OCO3HAHHOTO MOHMMAHMSI CYITHOCTM MaTepuaJbHOTO eIMHCTBA
MMpa, MCIIOJb30BaTh CUCTEMHBIE 3HAHUS II0 OPraHMUYECKON XUMUMU [IJIS
OOBSICHEHMSI ¥ IIPOTHO3MPOBAHMSI SIBJIGHMI, MMEIOIIMX eCTeCTBEHHO-
HaYyYHYIO IIPUPONY;

chOpMMPOBAHHOCTb YMEHMI: IIPOBOAMUTb PACUEThl [0 XUMUUYECKUM
dbopMyslaM ¥ YpaBHEHMSIM XUMMUECKUX Peakluii C MCIIOJb30BaHMEM
dbusnyecknx BeaMuuH (Macca, OOBEM Tra3oB, KOJMUYECTBO BeIIECTBA),
XapaKTepU3YIOIIMX BEIIeCTBA C KOJMUYECTBEHHOM CTOPOHBI: PACUEThl IO
HaXOXIEHUIO XMMUYECKOM (POopMYyJIbl BeIllecTBa IO M3BECTHBIM MaCCOBBIM
OOJIIM  XMMMUYECKMX 2JIEMEHTOB, MPOAYKTaM CropaHus, IIJIOTHOCTU
ra3o00pa3HbIX BEIECTB;

chopMMPOBAHHOCTh ~ YMEHMI:  IIPOrHO3MPOBAThb, aHAJU3UPOBATH U
OLIEHMBATDb C MO3UIINI IKOJIOIMUECKOM 6e30IacHOCTU MOC/IeACTBYS ObITOBOM
M TIPOM3BOJICTBEHHOM JIEeSTeIbHOCTM YeJIOBeKa, CBSI3aHHOM C mepepaboTKOM
BEIIIECTB, MCIOJb30BaTh IOJYUYEHHbIE 3HAHMS IJISI MPUHSTUS TI'PAMOTHBIX
pellIeHni1 TpobIeM B CUTYALIMSIX, CBSI3AHHBIX C XMMMEN;

chopMMUPOBAHHOCTh YMEHMUI: CAMOCTOSITE/IbHO IJIAHMPOBATh U ITPOBOIUTD
XUMWYECKUI IKCIIEPUMEHT (ITOJTyYeHMe U U3yUeHMe CBOMCTB OpraHMYeCcKUX
BEIIIECTB, KaueCTBEHHbIE PeaKkIMM YIJIEBOJOPOMOB Pa3/IMUHBIX KJIACCOB U
KMCJIOPOACOIEePKaIINX OpraHM4YecKux BEIleCTB, pellieHe
9KCIIePMMEHTAIbHBIX 3a/1a4 0 PAaCIIO3HABAHMIO OPraHMYECKUX BEIeCTB) C
coOmomeneM IpaBua  Oe30macHOro oOOpallleHusT C  BellecTBaMu U
JabopaToOpHBIM 000pymOBaHMEM, (OPMYJIMPOBATh Ieb MCCAedOBaHMS,
MPeNCTaB/sITh B pasauMuHou  ¢GopMe  pe3yabTaThl  SKCIEPUMEHTA,
aHA/IM3VPOBATh 7 OLIEHNBATh UX TOCTOBEPHOCTb;

chopMMpPOBAHHOCTh  YMEHMI:  COOIOHATH  IpaBMIa  KOJOTMUYECKMU
11€JIeCOO0Pa3HOro TMOBEIEeHNSI B ObITY UM TPYIOBON AESTEJIbHOCTU B LIEJISX
COXpaHEHMsS] CBOEro 3I0pOBbsl, OKPYKAaIOIei TMPUPOIHON Cpenbl U
IOCTVKEHMS €€ YCTOMYMBOTO Pa3BUTHS;



OCO3HaBaTb OMACHOCTb TOKCUUYECKOTO [eMCTBUSI Ha >KMBbIE OpPraHU3MbI
ompeneéHHbIX OPraHMYeCKMX BeIeCTB, MOHMMasl CMbICT nokasaresis [11K;
aHaJIM3MPOBATh 11€JIeCOOOPA3HOCTb MPUMEHEHMsT OPraHMYEeCKUX BeIeCTB B
MIPOMBIIIIJIEHHOCTY ¥ B OBITY C TOUKM 3pEHMSI COOTHOIIIEHMS] PUCK-TIO/Ib3a;
chopMMPOBAHHOCTh YMEHMUI: OCYIIECTBJISITh IeJeHAIIPaBJeHHbIM ITOMUCK
XUMUYECKO MHGOpMaluM B Pas3/IiMUHBIX MCTOYHMKAX (HaydHas U y4eOHO-
HayyHas JMTeparypa, CpeacTBa MaccoBoil uHdopmaiuy, WHTepHeT wn
Opyrue), KPUTUYECKM aHaJM3UMpPOBaTh XUMMUUECKYIO MHMOpMAINIO,
nepepabaTbiBaTh €€ U MCIIOJb30BaTh B COOTBETCTBMM C ITOCTaBJIEHHOM
yueOHOU 3a7aveil.

11 KJIACC

[IpenmeTHble pe3yabTaThl OCBoeHMss Kypca «QOOlas ¥ HeopraHuyeckas

XVIMMST» OTPasKaroT:

chopMMPOBAHHOCTDL TIPENCTABAEHNI: O MaTepuaJbHOM €IVHCTBE MMpa,
3aKOHOMEPHOCTSIX ¥ II03HABAEMOCTM SIBJIEHMI TIPUPOIbI, O MeCTe U
3HAUEHUM XUMUM B CUCTEME eCTEeCTBEHHbBIX HAayK M €€ pojiu B 0becrieueHnn
YCTOMUMBOTO  PasBUTHUSI, B  pelIeHMM  IpobjaeM  3KOJIOTMUECKOM,
SHEpPreTUUeCKOM M TIMILEeBOM Oe30IMacHOCTM, B Pa3sBUTUM MeOVIIVHbI,
CO3[aHUM HOBBIX MaTepyajIoB, HOBbIX MCTOYHUKOB SHEPIUM, B 00ecIieueHnmn
PalMOHAJIbHOTO MPUPOIOIOIb30BaHMs, B (POPMUPOBAHMM MUPOBO33PEHMUS U
o611Ielt KyJAbTYpbl uUejioBeKa, a TaKXKe 3SKOJIOTMUEeCKM OOOCHOBAHHOIO
OTHOIIIEHMS K CBOEMY 3[0POBBIO U IIPUPOTHON Cpeie;

BJIafieHNe  CUCTEMOV  XMMMYECKMX  3HAHMUM, KOTOpas  BKJ/IIOYAEeT:
OCHOBOIIOJIAraolye MOHITUS — XMMUYECKUI 3JIEMEHT, aTOM, SIAPO aToMa,
M30TOIIbI, 3JIEKTPOHHAsI 00OJIOUKa aToMa, S-, p-, d-aTOMHbIEe OpOUTaIN,
OCHOBHOE U BO30YKIEHHOE COCTOSHMSI aToMa, TMOPUMAM3aLysT aTOMHBIX
opbuTajeir, MOH, MOJIEKYJa, BaJIEeHTHOCTb, 3JIEKTPOOTPHUIIATEIbHOCTb,
CTeleHb  OKMCJIeHUSI, Xumuueckas CBSI3b (KOBajieHTHasl, MOHHas,
MeTaJuimyeckasi, BOHOPOJHAs), KpUCTa/IMUecKas pelleTka, Xumuueckas
peakiiusi, pacTBOp, 3JIEKTPOJUTBI, HEITEKTPOJIUTDI, 3JIEKTPOIUTHUUECKAS
ouccolyanmsi,  CTelleHb  AMCCOLMAlMM,  BOAOPOIHBIM  ITOKa3aTesb,
OKMCJINTEJIb, BOCCTAHOBUTEJIb, TEIJIOBOM 3(PEHEKT XMMMUUECKOM pPeaKIIum,
CKOPOCTh XMMMUECKOM peakluy, XMMMUUYECKOe paBHOBecCue; Teopum u
3aKOHBI (Teopusl JIEKTPOJIUTUUECKON IMCCOLMAINA, TIEPUOINIECKUI 3aKOH
I.U. MenpesneeBa, 3aKOH COXpPaHEHMSI MaCChl BEIIECTB, 3aKOH COXPaHEHUS U
TIpeBpaIleHNs] SHEPTUM TPU XUMUUYECKUX peaKIysIX, 3aKOH ITOCTOSIHCTBA
CcoCTaBa BeIIeCTB, 3aKOH [AEMCTBYIOIIMX MacC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMMM, MMUPOBO33pEHUYECKNe 3HaHMs, JIesKalye B
OCHOBE TTOHMMAaHMSI TMPUUYMHHOCTU M CUCTEMHOCTU XUMMUUECKUX SIBJIEHWIA;
COBpeMeHHbIe TIpefCTaBIeHNsI O CTPOEHMM BellleCcTBa Ha aTOMHOM, MOHHO-
MOJIEKY/ISIDHOM ¥ HAaAMOJIEKYJIIPHOM  YPOBHSIX; IIpeNCTaBIe€HMUSI O
MeXaHM3MaX XMMMYECKMUX PeakLyil, TEPMOAMHAMUYECKUX Y KUMHETUIECKUX



3aKOHOMEPHOCTSIX X MPOTEKaHMUs, O XMMUYECKOM PaBHOBECUM, pPaCTBOpaX
M [OUCIEpPCHBbIX cucTemMax; (aKTOJOrMuecKue CBedeHMUSI O CBOMCTBaX,
cocTaBe, TIIOJlyuYeHUM U  0O€30MMaCHOM  MCIOJb30BaHMM  BaKHEMILNX
HEOpraHMYeCKUX BEIIeCTB B OBITY U MPaKTUUECKOU AesITeTbHOCTY YejIOBeKa,
OOIIMX HAYYHBIX MPUHIINUIIAX XMMUUECKOTO ITPOU3BOACTBA;
copMMUPOBAHHOCTh YMEHMIL: BBISIBJISITh XapaKTepHble MPU3HAKM TOHSITUM,
YCTaHaBJIMBATh UX B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME TTOHSITUS
TP OTMCAHMUM HEOPTaHMYECKUX BEIIeCTB U UX MpeBpallleHN;
c(popMMPOBAHHOCTh YMEHUS MCIOJIb30BaTh XMMMUUECKYID CUMBOJIMKY IJIS
coctaByieHMss GOpMyJl BellleCTB UM YpaBHEHMM XUMMUYECKUX peakiuid,
cuctematuueckyio HomeHknatypy (IUPAC) u TpuBuMa/ibHble Ha3BaHUS
OTIEeJIbHBIX BEIeCTB;

chopMMUpPOBAHHOCTb YMEHMSI OIpeNessiTb BaJIEHTHOCTb U CTeleHb
OKMCJIEHUS] XMMUUECKMX DJIEMEHTOB B COeIMHEHMUSIX, BUI XMMUIECKOM CBSI3U
(KoBaJIeHTHas], MOHHasI, MeTa/uiJecKkas, BOJIOpOJIHAs), TUT
KPUCTAJIJIMUECKONM PEIIETKM KOHKPETHOTO BellleCTBa;

chopMMPOBAHHOCTb YMEHMUSI OOBSICHSITh 3aBUCUMMOCTh CBOMCTB BEIIECTB OT
BUJA XMMUYECKOM CBSI3M U TUIMA KPUCTAJUIMUECKON PElIETKM, OOMEHHBIN U
IOHOPHO-AKIENTOPHBIM MeXaHM3Mbl 00pa30BaHMsI KOBaJIEHTHOM CBSI3U;
chopMMUpPOBAHHOCTh  YMEHMI:  KJacCUDUIMPOBATh:  HeOpraHMdeckue
BEIIeCTBA M0 UX COCTaBYy, XMMMUYECKME peaKIMy MO Pas/IMUHbIM ITPU3HAKaAM
(uMcaTy ¥ COCTaBY pearupyrolux BellecTB, TelIoBoMy 3(PdeKTy peakiyu,
M3MEHEHUIO CTeleHell OKMUCIEeHMSI 3JEMEHTOB, OOpaTMMOCTM, Y4YaCTUIO
KaTajgM3aTopa ¥ [Jpyrue); CaMOCTOSITeJIbHO BbIOMpaTb OCHOBAHUS U
KpUTepUn OJsg KilaccubuKalmy Uu3ydyaeMbIX BeIIeCTB M XUMUUECKUX
peaxImii;

copMMPOBAHHOCTb YMEHMSI paCKpbIBaTb CMbICJI IepMOAMUecKoro 3akoHa /.
. MeHgeneeBa ¥  [AeMOHCTPMPOBAaTb €ro CUCTEMaTU3MPYIOIIYIO,
OOBSICHUTEIbHYIO U ITPOTHOCTUUECKYI0 QYHKIINMA;

chopMMPOBAHHOCTb YMEHUM: XapaKTepu30BaThb 3JIEKTPOHHOE CTpOeHMe
aTOMOB ¥ MOHOB XMMMUUECKUX 3JIEMEHTOB II€pBOrO-YeTBEPTOIr'O IMEPUOIOB
[Tepuopgnueckoin cucrembl .M. MeHpgeneeBa, WCIOJAb3YST IOHSTYUS
«9HepreTuyeckme YypOBHU», «3IHepreTuuecKue IMOAYpOBHU», «S-, p-, d-
aTOMHbIE OpOUTaIM», «OCHOBHOE U BO30OYKIEHHOE SHepreTudeckyue
COCTOSIHMSI aToMa»; OOBSICHATb 3aKOHOMEPHOCTM W3MEHEHMSI CBOVICTB
XUMWYECKUX 2JIEMEHTOB M UX COeIMHEHMI IO IepuojaM U Tpymiam
ITepuomnueckon cucrembl . Y. MeHpgeneeBa, BajIeHTHbIE BO3MOXKHOCTU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHMSI UX 3JIEKTPOHHBIX 000JI0UEK;
chopMMPOBAHHOCTb YMEHMI: XapaKTepu3oBaTh (OIMMCHIBAThb) OOIIMe
XMMMUUECKMEe CBOMCTBA BEIIEeCTB pPa3JIMUYHbIX KJIACCOB, TOATBEPKIATh
CyIlIeCTBOBaHME  TeHeTUMYEeCKOM  CBSI3M  MEXAYy  HeopraHMueCKUMMU
BeIlleCTBAMM C T[IOMOIIbI0 YpaBHEHUM COOTBETCTBYIOIIUX XUMUUECKUX
peax1ui;



chopMMPOBAHHOCTb YMEHMS PaCKpbIBaTh CYIITHOCTb: OKUCIUTETbHO-
BOCCTAaHOBUTEJIbHBIX PpeaKIMii TOCPEICTBOM COCTaBJEHUSI 3JIEKTPOHHOT'O
6asaHca 3TUX peakluil; peakiuii MOHHOTrO oOMeHa IMyTEM COCTaBJIEHUS UX
MOJIHBIX M COKPAIEHHBbIX MOHHBIX YpaBHEHMM; peakluil TUAPOJIN3a;
peakluii KOMILJIEKCOOOpa3oBaHusl (Ha IIpUMepe TUIPOKCOKOMILJIEKCOB
LIMHKA U QJIIOMUHMSA);

chopMMPOBAHHOCTb YMEHMUSI OOBSICHSITh 3aKOHOMEPHOCTM ITPOTEKAHMS
XUMMYECKUX peakluii C YUETOM UX DSHepreTUUecKuX XapaKTepUCTUK,
XapakTep M3MEeHEHMSI CKOPOCTM XMMMYECKON peakluy B 3aBUCUMOCTU OT
pasauMuyHbIX (aKTOpOB, a TakKe XapakKTep CMeIleHUs XUMMUYECKOTo
paBHOBeCHUS IO BIMSIHMEM BHeIIHUX Bo3aencTBui (mpuHuui Jle [llaTtenbe);
copMMPOBAHHOCTh YMEHUSI XapaKTepM30BaTb XMMMUUYECKME peaKiyu,
Jilekalliyie B OCHOBE IIPOMBIIIJIEHHOTO TIOJIyUYeHMSI CEepPHOM KUCJIOTHI,
aMMMaka, oOIye HayyHble IIPUMHIMIIBI XMMWYECKUX ITIPOU3BOJICTB;
11eJ1eCO00pPa3HOCTD IIpUMeHEeHMSI HeOpraHMYeCKMNX BeIIIeCTB B
MIPOMBIIIIJIEHHOCTY ¥ B OBITY C TOUKM 3pEHMSI COOTHOIIIEHMS PUCK-TIO/Ib3a;
chopMMPOBAHHOCTb BJIAJEHUSI CUCTEMOM 3HAHMM O METOJaxX HAyYHOTO
TO3HaHMS SIBJIEHUI IPUPOIbI — HaOJMIOeHMe, U3MEePEHNE, MOIEIMPOBaHNE,
9KCIIEpUMEHT (peayibHblii ¥ MbICJIEHHBIN), UCIIOJJIb3YEMBIX B €CTECTBEHHbBIX
HayKaX, YMeHMS IPUMEHSITb 3TM 3HAHMSI TPU IKCIIEPUMEHTATLHOM
MCC/IeOBAaHMM BeIIeCTB U [Jisi OOBSICHEHUSI XUMMUUYECKUX SIBJIEHUI,
MMEIOIINX MECTO B IPUPOE, MPAKTUUECKON HesTeTbHOCTM UejloBeKa U B
TTOBCEIHEBHOM JKU3HM;

chopMMPOBAHHOCTb YMEHMS BbISIBJISITh B3aMMOCBSI3b XMMUYECKUX 3HAHUI C
TIOHSITUSIMY Y TIPEICTABJIEHUSIMU IPYTUX €CTeCTBEeHHO-HAYYHBIX TPeIMETOB
1151 60J1ee 0CO3HAHHOT'O TTOHMMAaHMS MaTepUaIbHOTO eIMHCTBA MUPA;
chopMMPOBAHHOCTb YMEHMSI TPOBOAUTH PACUETHI: C MCIIOJb30BaHMEM
TOHSITUM  «MaccoBas MJOJII BeIlecTBAa B pacTBOpe» U «MOJIIpPHas
KOHIIEHTpalusi»; MacChl BellleCTBa WM OOBbEMA rasa IO U3BECTHOMY
KOJINUECTBY BellleCTBa, Macce UM OOBEMY OJHOTO U3 YYaCTBYIOIIMX B
peakly BeIlecTB; TeIIOBOro sddekTa peaxkiuy; 3HaAUEHUSI BOLOPOSHOTO
MoKasaTesisi pacTBOPOB KUCIOT M IeJ0Yeli C W3BECTHOM CTeIeHbIO
oucconmanym; Macchl (06b€Ma, KOJIMYECTBA BEIeCTBa) MPOAYKTa peakium,
eCcJIM OHO M3 MCXOOHBIX BEIeCTB JAaHO B BUAE pacTBOpa C OMpemeIEHHOM
MAacCOBOV JOJiell PacTBOPEHHOTO BeIeCTBAa WIM JTaHO B M30ObITKE (MMeer
MIPUMECH); TOJIU BbIXOA MPOAYKTa peakiyi; 00bEMHBIX OTHOIIIEHMII ra30B;
chopMMPOBAHHOCTb YMEHMIA: CAMOCTOSITEJIbHO TJIAHMPOBATb UM TIPOBOAUTD
XUMMWYECKUIM 3KCIIepMMeHT (MpoBeleHMe peakluii MOHHOTO OOMeHa,
MOATBEPXKIEHMEe KaueCTBEHHOTO COCTaBa HEOpPraHMUeCKMX BeIleCTB,
orpefiesieHNe Cpelbl PACTBOPOB BeIIECTB C TIOMOIIbIO MHAMKATOPOB,
M3ydyeHMe BJMSHUS Pas3IMUHbIX (HAKTOPOB HAa CKOPOCTb XUMMUYECKOM
peakiu, pelieHne 3KCIIepUMEHTAIbHBIX 3ajau Mo TemMaMm «MeTasapl» U
«Hemetamibl») ¢ cobiomeHreM IpaBwiI 6e30MacHOro oOpallleHusi C



BelllecTBaMM ¥ JIabOpaTOpHBIM 00OpyaOBaHMeM, (GOPMYJIMPOBATh 1IeJIb
MCC/IeIOBAaHMSI, TMPENCTaBJSITb B  pasJMYHON  GopmMe  pe3yJIbTaThl
9KCIIePMMEHTA, aHAIM3UPOBATD U OLIEHMBATDh UX JOCTOBEPHOCTD;
chOpMMPOBAHHOCTb  YMEHMI1:  COOJIIOmaTh  IIpaBWwiIa  ITOJIb30BaHMS
XMMUUECKOM TIOCYIOM U JiabopaTOpHbIM OOOpyIOBaHMEM, OOpalleHus C
BelleCTBaMM B  COOTBETCTBUM C MHCTPYKIMSIMM IIO0  BBITTOJTHEHUIO
JTabOpaTOPHBIX XMMMUUYECKMUX OITBITOB, SKOJIOTMUECKM 11e1ecO00pasHOro
MOBe/IeHNMsI B OBbITY U TPYAOBOM HEATEJbHOCTU B I€JIIX COXpPaHEHUST CBOEro
30POBbSI, OKPY>KAIOLIEN IIPUPOTHON CPEObl U TOCTMKEHMS €€ YCTOMUMBOIO
pa3BUTUSI, OCO3HABATh OMNACHOCTb TOKCUMYECKOTO MOEeMCTBMS Ha >KXUBbIE
OpraHM3Mbl OIpPeIeJIEHHbIX HEOPTraHMYeCKUX BEeIeCTB, MMOHMMAsl CMbICIT
nokasaress [T/1K;

cHOpMMPOBAHHOCTb YMEHMIA: OCYIIECTBJISTh IlejIeHallpPaB/IeHHbI ITOMUCK
XMMMWYECKO MHGOpPMalyuM B Pas3/IMUHBIX MCTOYHMKAX (HAy4YHAS U yIeOHO-
HayyHas JuTeparypa, CpeacTBa MaccoBoil uHdopmaimy, WHTepHeT wu
opyrue), KPUTUYECKM aHaJM3MpOBaTh XUMMUUECKYIO MHMOpMaImio,
nepepabaThiBaTh €€ M MCIOJb30BaTb B COOTBETCTBUM C IIOCTaBJIEHHON
yueOHOM 3a7aueil.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KomuecTBO YacoB OJIeKTpOHHbIE
HaumeHoBaHMe pasgenoB U¢poBbIe
N*n/n U TEM HpOI‘p:MNIlIbI Bcero Konrposersie | Ilpakmirieckue oﬁ;ggsciz'renm?me
paboThI paboThI pecypeaI
Paspen 1. TeopeTnueckue OCHOBbI OPraHMYECKOM XMMUA
[Ipenmet opranmueckoy Xxumun. Teopust
1.1  cTpoeHus opraHMuecKux coemmHeHmin A. M. 8
byTtneposa
Wtoro no pasmeny 8
Paspen 2. YrieBomopoasl
21 [IpenenbHble YIJIEBOAOPOObI — aJIKaHBbI, s
IIMKJIOQJIKAHbI
99 HemnpenenbHble yriieBOAOPOIbI: aJIKEHBI, 14 1
aJIKaIMEeHbl, aJIKUHbI
2.3 | ApomaTuuecKkue yrjaeBoAopOibl (apeHbl) 8
9.4 [IpuponHbie UCTOUYHUKM YTJIEBOJOPOIOB U UX 4
repepaboTKa
2.5  TamoreHnponsBogHbIe YII€BOLOPOIOB 4 1
Toro 1o pasgeny 35
Paspen 3. Kuciopopconepskaiiye opraHMdecKye CoeaHEeHMs
3.1  Cnouprbl. ®eHon 11 1
KapboHuabHbIe coeIMHEHNS: aJTbIeTU bl U
3.2 keronbl. Kap6oHoBsie KucyioThl. CIO5KHbIE 21 1
acupbl. Kupbi
3.3  VYrueBonbl 9 1




KToro 1o pasgeny
Pasnen 4. AsoTcomepskallie opraHMuecKye CoeiHeHUS

41

4.1  Amunbl. AMMHOKUCJIOTBI. benku 12
Wtoro no pasgeny 12
Paspein 5. BbICOKOMOJIEKY/ISPHbIE COEIMHEHMS

5.1  BbICOKOMOJIEKY/ISIPHbIE COEIVHEHVS 6
Wrtoro no pasgeiny 6
OBILIEE KOJIMYECTBO YACOB IIO 102

ITPOI'PAMME




11 KJIACC

KomuecTBO 4acoB OJIEKTPOHHbBIE
HaumeHoBaHMe pasgenoB U¢poBbIe
N* /i U TEM HpOI‘p:MNIlIbI Bcero Konrposersie | Ilpakmirieckue oﬁ;ggacizmnbl?lme
paboThI paboThI pecypeaI
Pasgen 1. TeopeTnueckme OCHOBBI XMMUM
Ctpoenne aroma. [leprmogmuecknit 3aKOH
1.1 u [leprognyeckas cucremMa XMMUYECKUX 9
aniemeHTOB [I. 1. MeHneneeBa
1.9 Crpoenne BenlectBa. MHoroobpasue 11 1
BEIIeCTB
1.3 XuUMuJeckue peakimn 19 1 3
Wtoro no pasgeny 39
Paspen 2. Heopraumueckast Xxummst
2.1 ‘ Hemetasbl 31 1 3
2.2 ‘ Mertaibl 23 1 2
Hroro mno pasgeny 54
Pasgen 3. Xumusa u >XxusHb
31 MeTopabl MO3HAHMS B XUMUM. XUMUS U 9
SKU3Hb
Wroro no pasgeiny 9
OBILIEE KOJIMYECTBO YACOB I1IO 102 4 8

ITPOI'PAMME




YUYEBHO-METOIMNYECKOE OBECITEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIbBI 1JI51 VAEHUKA
1. Xumus. 10 xnacc. YrayoaeHHbin ypoBeHb : yuebHuk / O.C. I'abpuensan, W.I'.
Octpoymos, C.A. CnagkoB. - 7-e usf., crepeotuil. — M. : [IpocBemnienne, 2023. -
368 c. : un.
2. Xumus. 11 knacc. Yraybaénnsiin ypoBeHb : yuebHuk / O.C. I'abpuensH, U.T'.

Octpoymos, C.A. CinagkoB. - 7-e usg., crepeotun. — M. : [Ipocseiienne, 2023. -
368 c. : um.

METOIUYECKUE MATEPUAJIbBI [JI51 YUUTEJIA
1. T'abpuensau, O.C., JIpicoBa, I'.\I'. Xumnust Metomuueckoe 1mocobue — 6a30BbIi
ypoBeHb — M. : [IpocBemienne, 2022 r.
2. T'abpuensn, O.C., Ocrpoymon, WN.I'. OOmiass xuMusi B TecTax, 3amavax,
yrpaxkHeHusx. 11 kmacc - M. : IIpocBelienne, 2023 r.
3. TI'abpuenau, O.C., bepeskun, II.H., Ymakosa, A.A. Xumug 11 xiacc:
KoHTposbHbIe 1 MpOBepOUYHbIe paboThl K yuebHMKY. — M. : [IpocBemienne, 2021 r.
4. T'abpuensH, O.C., JleicoBa, I'.I'., Bemenckas, A.I'' Xummsa 11 kmacc:
HacronbHast kaura st yuntess. Yacts 1 - M. : IIpocBemienne, 2019 r.
5. T'abpmensn, O.C., JIeicoBa, I'.I'., Bsemenckas, A.I'. Xmmma 11 xmacc:
Hacronbhast kaura aiis yuntesns. Yacts 2 — M. : IIpocserienne, 2022 r.
6. TI'abpuensn, O.C., PemeroB I1.B., OctpoymoBa, WN.I'. 3agaun mo xumum u
crioco6s! ux petneHust - M. : [Ipocsemienne, 2021 .
7. Henmcosa, B.I'. Xummst 11 kmacc moypounsie 1wiaHbl 1Mo yueb6Huky O.C.
I"abpuensua, I'.I". JIpicoBoit - Boarorpan, Yunurens 2018 r.
8. Ps6oBa, M.A., HeBckasg, Y.1O., JIuuko, P.B. Tects! o xumun 11 xmacc», - M. :
Ok3ameH, 2019 r.
9. l'abpuensa, O.C., Octpoymon, U.I'. Xummueckuit skcrepumeHT B Ikose 11
kiacc — M. : [Ipocsemienne, 2019 r.

I OPOBBIE OFPA3OBATEJIbBHBIE PECYPCBI
N PECYPCBbI CETU UHTEPHET

1. http://www.chemnet.ru I"'azera «Xumusi» 1 canT ajas yumrtess «$ umy Ha ypok
XVUMUU».
2. http://him.1september.ru Egunast komnexkuus ILIOP: IlpegMeTHass KOJIJIEKIMS
«XUMUSI».
3. http://school-collection.edu.ru/collection/chemistry =~ EcTecTBeHHO-HayuHbIe
sKcrepuMeHThl: xumusg. Kostekius Poccuiickoro  0611eo6pa3oBaTeIbHOIO
ropTaJia.
4. http://experiment.edu.ru AJIXUMMUK: canr JI.KO. Aimmk6epoBoii.
5. http://www.alhimik.ru Bcepoccuiickas onumnmama MKOJIbHUKOB 10 XMMUMA.
6. http://chem.rusolymp.ru OpraHnuyeckasi XMMMsI: JIEKTPOHHbI YUEOHUK [IJist
CpeIHeN IIKOJIbI.
7. http://www.chemistry.ssu.samara.ru OCHOBbI XMUM: 3JIEKTPOHHBIN YUEOHMK.



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www.alhimik.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/

8. http://www.hemi.nsu.ru OTKpbITbIN KOJUIEMXK: XUMMSI.
9. http://www.chemistry.ru  [IucTaHIMOHHAaA  OJMMIIMAAA IO  XUMMUM:
TeJIEKOMMYHMKAIIMOHHbI 00pa30BaTe/IbHbIN ITPOEKT.



http://www.hemi.nsu.ru/
http://www.chemistry.ru/
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