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MHNOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamMma 1o XMMUU Ha YPOBHE CpEAHEro oOIero oOpa3zoBaHUs
paspabotana Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «0O6
oOpa3zoBanuu B Poccuiickoit @enepanun», TpeOOBaHHI K pe3ysbTaTaM OCBOCHUS
benepanibHOM 00pa3oBaTeNbHOM MporpaMMbl cpenHero obmero oopazoBanus(POIl
COO), npexacraBiacHHbIX B DepepaibHOM TOCYJApCTBEHHOM 00pa30BaTeIbHOM
craggapre COO, c yuérom Konuenuuu mnpenonaBanus y4eOHOTro mpeaMera
«Xumus» B oOpa3oBaTelnbHBIX  opraHmzanusx Poccuiickoii ~ ®dexpeparuuy,
peaNM3yIoNIMX OCHOBHBIE 0Opa3oBaTelbHbIE MPOrPAMMBbI, U OCHOBHBIX MOJIOKEHHM
«Ctpareruun pa3Butusi Bocnutanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025
rona» (Pacnopsokenue [IpaBurenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHUS Ha YPOBHE YriayOaEHHOTO U3YUYEHUs 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTEeCTBEHHO-HayuyHOro obOpa3oBanus yyammxcs 10-11 «kmaccoB. U3yuenue
MpeaMeTa, pealu3yeMoe B YCIOBUAX JIU(PepeHIMpOBAHHOTO, MPOPUIBHOIO
oOydeHHMs], MpU3BAHO OOecHnedyuTh o00IIe00pa30BaTEIbHYI0 U OOLIEKYIBTYPHYIO
MOJTOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOIUMYIO HJisi aJanTaldd UX K OBICTPO
MEHSIOIIMMCS YCIOBHSIM JKU3HHU B COLMYME, a TaKxke ISl MPOJOHKEHUs] 00yUeHus B
OopraHu3anusax NpoPecCHOHATBLHOrO 00pa30BaHUs, B KOTOPBIX XHUMHS SBISETCA
OJTHOM M3 MPUOPUTETHBIX AUCIUIUIMH.

B mporpamMe 1m0 XuUMHUM Ha3HaueHHE MpeaMera «XUMHUS» TMOJydaer
MoIPpOOHYI0 HHTEPIPETALMIO B COOTBETCTBUU C OCHOBOIIOJIATAIOIIMMU MOJIOKEHUSIMU
dI'OC COO o B3auMOOOYCIIOBIEHHOCTH LI€JIeH, COJEpKaHMsI, PE3yIbTaTOB
oOydyeHuss 4  TpeOOBaHMM K  YPOBHIO  TOJTOTOBKM  BBIMTYCKHHUKOB.
CBUIETETHECTBOMTOMYSIBIISIIOTCACIIEYIOIIMEBBINMOIHAEMBIETIPOrPAMMOUIIOXUMUU (D YH
KIIUU:

-MH()OPMAIITMOHHO-METOIMYECKasl,  pealu3anusi  KOTOpol  obecnedyrBaer
MOJIyYeHHE MPEICTaBICHUS O UENsIX, COJAEpKaHWM, OOLed cTpaTeruu oOydeHHs,
BOCIIUTAHUS W Pa3BUTHUS OOYyYaIOIIUXCSA CPEACTBAMU MpPEAMETa, HM3y4yaeMoro B
pamMKax KOHKPETHOTO NpoQuJs;

-OpraHU3alMOHHO-TUIAHUPYIOIasi, KOTOpas NpelycMaTpUBAET ONpeeIeHHeE:
INPUHIIMIIOB CTPYKTYPUPOBAHMUSI W  TOCJEAOBATENBHOCTH H3Y4YEHUS Y4EOHOro
MaTepuaya, KOJMYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTEepUCTHK; MOJIXO0JI0B K
(GOpMHUPOBAHUIO COACPKATEIHLHOM OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30oBaTEIbHBIX
JOCTKEHUN OOydYarommxcs B paMKax HMTOrOBOWM aTTecTalud B (opme eaMHOro
roCy/1IapCTBEHHOIO SK3aMEHa M0 XUMUH.

[Iporpamma A yriayOiaEHHOTO U3YUESHHS] XUMUH

-yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE COJepKaHHe, 00s3aTelbHOe IS
M3Y4YeHUs B paMKax OTAENIbHBIX Npoduiiei, mpemaycMaTpUBaeT paclpeleieHUue U



CTPYKTYPUPOBAHUE €ro IO KjaccaMm, OCHOBHBIM COJIEP)KATENbHBIM JIMHUSAM/pa3iesiaM
Kypca,

-naéT MpUMEpHOE pachpejiejieHue y4eOHOro BpeMEHH, PEKOMEHIyeMOro s
W3YYCHUS OTIICIHHBIX TEM;

-TIpe/iyIaraeT MPUMEPHYIO MOCIIeI0BATENbHOCTh U3YUeHHUsl y4eOHOTO MaTepuaia
C y4€TOM JIOTHKM TIOCTPOSHHUS Kypca, BHYTPHIPEAMETHBIX U MEKIPEIMETHBIX
CBSI3EH,

-a€T METOAMYECKYI0 MHTEpPIpETaINIo 1eJied U 3a/Ja4 U3yuyeHUs IMpeaMeTa Ha
yriayOn€HHOM ypOBHE C YyU4€TOM COBPEMEHHBIX NMPUOPUTETOB B CHUCTEME CPEIHErO
oOmero  oOpa3oBaHMsl,  COAEpP)KATEIBHOM  XapaKTEPUCTHKU  IUIAHUPYEMBIX
PE3yJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM MpOTrpaMMbl CPeIHEro OOIIero
oOpa3oBaHusl (JIMYHOCTHBIX, METANPEJAMETHBIX, MPEIMETHBIX), a TaKXKe C Yy4ETOM
OCHOBHBIX BUJIOB y4e€OHO-TIO3HABATEIbHBIX JEHCTBHUI 00Y4YarOIIErocs M0 OCBOCHHIO
coJiep KaHus TIpeIMeTa.

[Io Bcem Ha3BaHHBIM MO3UIUSAM B MPOrpaMME IO XHMHUU TPEILyCMOTPEHA
MIPEEeMCTBEHHOCTh ¢ O0yUY€HHEM XMMHH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMUs.
3a mpenenamMu  YCTAaHOBJIEHHOW  MpOTpaMMOM 1O  XUMUU  00s3aTENbHOU
(MHBapMAaHTHOM) COCTAaBJISIFOINEH COJEp)KaHHWsS y4eOHOro mpeaMmera «XUMHSI»
0CTa€Tcs BO3MOXKHOCTH BBIOOpa €ro BapMaTUBHOW COCTABJISIOLIEH, KOTOpas OJKHA
OTIPEIETIATHCS B COOTBETCTBHH C HANPABICHUEM KOHKPETHOTO MPOQHIIs 00yICHHUS.

B coorBerctBuM ¢ KoHuUentyanbHbIMH mnojoxeHnusmMu ProcC COO o
Ha3HAUYEHUU MpeaMeTOB 0a3oBOro M yrayOJE€HHOro ypOBHEH B cHUCTEME
mudepeHIMPOBaHHOTO O0YUEHUSI Ha YPOBHE CPEAHETO OOIIEro oOpa3oBaHUs XUMUSI
Ha YpOBHE YIJyOJEHHOTO M3Y4YEeHHMs HAlpaBJIEH Ha peasiM3alii0 IPEEeMCTBEHHOCTH C
MOCTIEAYIONIUM ITAIOM TOJYYCHUS XUMUYECKOTO 00pa3oBaHMs B paMKax H3Yy4eHUs
CTHEIMATbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKHX JUCIUIUIMH B BYy3aX U
OpraHu3alusax cpegHero npodeccuoHanbHOro oopasoBanus. B 3Toil cBA3u U3yueHue
npeaMera  «XUMUS» OPUEHTHUPOBAHO TMPEUMYIISCTBEHHO Ha paCIIUpPeHHE U
yrIIyOJIeHUE  TEOPETHYEeCKOW W MPaKTUYECKOW TIMOATOTOBKH  OOydaromuxcs,
BBIOpaBIIMX OMpenen¢HHbI Mpoduib OOydeHHUs, B TOM 4YHCIIE C MEPCIEeKTHBON
MOCJIEAYIONIET0  MOJIYYeHHMs]  XMMHUYECKOro o0pa3oBaHUsi B OpraHU3alMsIX
npodeccuoHanbHoro odpaszopanus. Hapsay ¢ stum, B cBete TpeboBanuit ®I'OC
COO k muaHupyeMmbIM pe3yibTaTaM OCBO€HHs (enepaibHOM 00pa3oBaTebHON
MpOrpaMMbl  CpPEeIHETO OO0IIero o0pa3oBaHUs M3Yy4YECHHE TMpeaMeTa «XHUMHS»
OPUEHTHPOBAHO TAaK)XE€ Ha pEIIeHHE 3a7ad BOCIHUTAHUS W COIMAIBLHOTO Pa3BUTHS
oOyuaroruxcs, Ha (OPMHUPOBAHKUE y HUX OOIICHMHTEIUICKTYAIbHBIX YMEHUM, YMEHUN
palMoHaNM3aly  y4yeOHOro TpyAda M OOOOWIEHHBIX CIOCOOOB JIEATEIbLHOCTH,
UMEIOIINX MEXIUCIUTUTMHAPHBIN, HAAMIPEIMETHBIA XapaKTep.



CocraBisioliuMu  TipeAMeTa «XHUMHSI» Ha YPOBHE YIIYOJEHHOTO H3Y4YEHUS
ABJIAIOTCS  yrayOnéHHble Kypcbl — «Opranuueckas xumusi» u  «OOmas wu
HeopraHuveckass xumusa». [Ipu ompeneneHun MoaxoJ0B K OTOOPY U CTPYKTYpHOU
OpraHu3alliy COJEPKaHUs ITHUX KypCOB B MPOrpaMMe 10 XMMHUHU 32 OCHOBY IPHUHSITHI
nosioxxerust PI'OC COO o paznuuusix 0a30BOr0 U YriayOiIEHHOTO0 YPOBHEN U3yUYEHUs
peaMeTa.

OcHoBy conepxkaHusi KypcoB «Opranudeckas xumus» u «OOmas wu
HEOpraHWYecKass XUMHUSI» COCTABIISET COBOKYIMHOCTh NMPEAMETHBIX 3HAHUN U YMEHHH,
OTHOCALIUXCS K 0a30BOMY YPOBHIO HM3yYEHHs MpeAMeTa. JTa CHCTeMa 3HAHHUM
MOJIy4aeT OIpeAeIEHHOE TEOPETUYECKOEe JOMOJTHEHUE, MO3BOJISIIONIEE OCO3HAHHO
OCBOUTH CYILECTBEHHO OO0NbIIMI 00BEM (hakTOJIOrMYECKOro MaTepuana. Tak, Ha
yriayOn€éHHOM  ypOBHE  M3y4eHMs]  TpeaMmeTa  oOecriedeHa  BO3MOXHOCTb
3HAYUTEIBHOTO YBETUYEHHSI 00bEMa 3HAHUN O XMMHYECKUX AJIEMEHTaX U CBOMCTBaX
UX COCJUHEHUN HAa OCHOBE PACIIUPEHUS U YriayOieHUs NMpeICTaBICHUA O CTPOCHUU
BEIIECTBA, XUMHUYECKONM CBS3M UM 3aKOHOMEPHOCTSIX TMPOTEKAaHUs PEaKIHi,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XUMUYECKOW KUHETUKU M TEPMOJIUHAMUKH.
N3yuyenue mnepuoauyeckoro 3akoHa U Ileproguyeckoit CUCTEMbl XHUMHYECKUX
AJIIEMEHTOB 0a3UpPyeTCsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKHUX MPEJCTABICHUSIX O
CTpPOEHUU aToMa. XUMHUYECKasi CBA3b OOBSCHSIETCS C TOUKU 3PEHUS] SHEPTeTUUECKHUX
U3MEHeHU mpu e€ o00pa3oBaHUM W pa3pylIeHUH, a TaKKe C TOYKH 3pEHUs
MexaHu3MOB €€ oOpa3oBaHusa. V3ydyeHwe THUMNOB peakuuid  JTOMOJHSAETCS
dbopMHpOBaHUEM MPEJICTABIECHUN 00 MEKTPOXUMUYECKUX MPOIeccax U AJIEKTPOIU3e
pacIuUIaBOB M pacTBOPOB BEIIECTB. B Kypce opraHndeckoil XUMHUH NPU PACCMOTPEHHUH
PEaKLMOHHOM CITIOCOOHOCTH COEMHEHUH ynemnsieTcss oco0oe BHUMaHKUE BOIpocaM 00
ANEKTPOHHBIX 3 (PeKTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEeXaHU3Max
PEAKIIUH.

Oco0oe 3HaYeHne UMEET TO, UTO Ha COJEPKaHHE KypPCOB XUMHUH YTIyOIEHHOTO
YPOBHSI M3YYCHUS JJIsl KJIACCOB OIpeaeinéHHoro npodwis (r1aBHBIM 00pa3oM Ha UX
CTPYKTYpy M XapakTep [OMOJIHEHUH K OOIIed CUCTeMe TNPEAMETHBIX 3HAHHIA)
OKa3bIBAIOT BIUSHUE CMEKHBIE MpeAMETHI. Tak, Harpumep, B cOAep>KaHUU MpeaMeTa
JUISL  KJIAaCCOB XHMMUKO-(uU3ndeckoro mpodwist OoJibllioe 3HA4YeHHE OyAyT HMETh
AJIIEMEHTHl Y4eOHOro marepuasnia mo oOuiedl xumuu. llpu u3ydyeHun mnpeamera B
JaHHOM Clly4ae akLeHT OyJAeT clelaH Ha OOIIHOCTh METOJOB MO3HAHHUSA, OOUIHOCTD
3aKOHOB W TEOpUd B XUMHUU U B (QU3MKE. aTOMHO-MOJIEKYJSpHasi Teopus
(MoJiekyJisipHasi Teopusi B (pU3MKE), 3aKOHBI COXPAHECHUSI MAcChl U DHEPTUH, 3aKOHbBI
TEPMOJIMHAMUKH, DJIEKTPOJIN3a, IPEJICTABICHUSI O CTPOECHUU BEUIECTB U APYTOE.

B 10 e Bpems B coJiepKaHUM MpeIMeTa sl KJIACCOB XMMUKO-OMOJIOTHYECKOTO
npodusis OGoNpIIMI yAeNbHBIA Bec OyIeT MMETh OpraHuyeckas xumus. B sTom
clly4ae MpeJoCTaBISETCS BO3ZMOXHOCTb JJIsi 00jiee OOCTOSITEIbHOTO PacCMOTPEHUs



XUMHUYECKOU OpTaHu3aIiuu KJIETKH KaK OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOM
BXOJSIT, K TIPUMEPY, TaKue CTPYKTYpHbIE KOMIIOHEHTBI, KakK JIUIUJbI, OeJKH,
VIJIEBOJIbI, HYKJIEHHOBBIE KHCIOTBI U Jpyrue. IIpm 3TOM 3HAHMA O cocTaBe U
CBOMCTBax MNPEACTABUTEIECH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB CIIYKaT
OCHOBOW Il M3yYE€HHUS CYIIHOCTH TPOIECCOB  (POTOCHHTE3a, JbIXaHWUS,
MHUIIEBAPEHMUS.

B mnmane ¢opmupoBaHusS OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
OOIIIEHayYHBIX METOJIOB MO3HAHUS U OIbITa MPAKTHYECKOTO MPUMEHEHUS HAYYHBIX
3HAHUW u3ydeHue TmpeamMera «XUMHUS» Ha YrIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXKIIPEIMETHBIX CBSI3SX C YYEOHBIMH TMpPEIMETaMH, BXOJAIIMMH B COCTaB
MpeaMEeTHBIX obJnacTeil «EcCTeCTBEHHO-HAy4yHbIE TMpeaMeTh», «MaTreMmaTtuka W
nHpopMaTrka» u «PyCCKHIl SI3BIK U IUTEpATypa».

[Ipu u3yyenun y4eOHOro mpeaMera «XuMus» Ha yriyOoJ€HHOM YpOBHE TaKke,
KaK Ha YPOBHE OCHOBHOI'O W CPEIHEro odmiero oopazoBanus (Ha 0a30BOM YpOBHE),
3a/1aueii TIEPBOCTENICHHOM 3HAYMMOCTH SBJsETCS (POPMUpPOBAHHE OCHOB HAYKH
XUMHUU KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU IEATeIHbHOCTH
YeJI0BEKA U OJHOIO0 M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. Pelienne 3Ton 3agauyn Ha
yrayOJaE€HHOM YPOBHE M3YUYEHUS MpeaMeTa MpearnoiaraeT peajn3alnio TakuxX HemeH,
KakK:

-(opMupoBaHME TIPEJACTABIICHHI: O MaTepUaJIbHOM E€IUHCTBE MHDA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJIEHUN MPUPOIbI, O MECTE XUMHUHU B CHCTEME
€CTEeCTBEHHBIX HAayK MU €€ Beaylled pojii B 00ECIEYECHHUU YCTOMYMBOTIO Pa3BUTHUSA
YeJIOBEYeCTBA. B PEIICHUU MPOOJIEM 3KOJIOTHYECKON, ISHEPreTUYECKOU U TMHUILECBOM
0€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB, HOBBIX
HMCTOYHUKOB JHEPruHM, B OOCECIEUEHUHU PAIMOHAIBHOTO MPHUPOJIONOIb30BaHUS, B
GbopMUPOBAaHMHM MHPOBO33pECHHMS W OOIIEH KyJIbTypbhl YeJoBeKa, a TaKkKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON cpere;

-OCBOCHHME CUCTEMBI 3HAHWM, JIEKAIINX B OCHOBE XMMHYECKOU COCTABIISIIOIIEH
€CTEeCTBEHHO-HAYYHON KapTHUHBI Mupa. (GyHIaMEHTaIbHBIX TOHSITUH, 3aKOHOB U
TEOPUN XWMHUH, COBPEMEHHBIX IPEACTABICHUN O CTPOCHHUM BEIIECTBA HA PA3HBIX
YPOBHSX — — ATOMHOM, MOHHO-MOJIEKYJISIPHOM, HAaJIMOJICKYJISIPHOM, 0
TEPMOAVHAMHUYECKUX U KMHETHYECKUX 3aKOHOMEPHOCTSAX IMPOTEKAHUA XUMHYECKHUX
peakiuif, 0 XMMHYECKOM pPaBHOBECHH, PACTBOpax M JAHCIEPCHBIX CHUCTEMax, 00
OOIIMX HAYYHBIX MIPUHIIUITIAX XUMHUUECKOTO MPOU3BOJICTBA,;

-(hopMupoBaHue y 00y4aronuxcsi 0CO3HAHHOTO MMOHUMAaHUS BOCTPEOOBAaHHOCTHU
CUCTEMHBIX XMMHUYECKUX 3HAHUU [JI1 OOBSICHEHUS KIIIOUEBBIX HEH U TpolieM
COBPEMEHHON XUMHH, JJII OOBIACHEHUS M TPOTHO3UPOBAHUS SIBICHUH, WMEIOIIUX
€CTEeCTBEHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO PpEIICHHS TpoOJIeM, CBSI3aHHBIX C
XUMHUEW, TMPOTHOZUPOBAHMS, aAHAIM3Aa M OLEHKA C IIO3ULIHMH 3KOJOTHYECKON



0€30MacHOCTH IMOCJICACTBHI OBITOBOM M TIPOU3BOJICTBEHHON JEATEILHOCTH YCIOBEKA,
CBS3aHHOM C XUMHUYCCKHM TIPOW3BOJICTBOM, HCIOJb30BAHHEM U IepepadOTKOU
BCIICCTB,;

-yrayOJCHUE TPEJCTABICHUN O HAyYHBIX METOJaX IO3HAHUs, HEOOXOJIMMBIX
JUIST TIPHOOPETCHHUSI YMEHHH OpPHUEHTHPOBATHCS B MHUPE BEHIECTB M OOBSCHEHUS
XUMHYECKUX SBICHHH, HMCIOIINX MECTO B MIPHPOJEC, B MPAKTHUECKON ICATEITHHOCTH
Y TIOBCCTHCBHOM YKU3HH.

B mmane peanm3anuy MEpPBOOYEPETHBIX BOCHHUTATCIBHBIX W Pa3BHUBAIOIIUX
GYHKIHUHA TEJOCTHOH CHCTEMBI CpeaHETro oOIero oOpa3oBaHUS TPH H3yYCHUU
npeaMera «XHMHS» Ha YrIyOJEHHOM YPOBHE OCOOYIO aKTyallbHOCTh MPHOOpETaIoT
TaKHe IeJId U 33J1a4H, KakK:

-BOCITUTAaHUE YOCIKIEHHOCTH B ITO3HABACMOCTH SIBJICHUHN MPUPOJIbI, YBAKCHUS K
MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPETHUYCCKUX W TMPHUKIAIHBIX HCCIACAOBAaHUN B
XHUMHH, (OPMUPOBAHWE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU,

-pa3BUTHE MOTHBAIlMKM K OOYYCHWI0O W IIO3HAHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJIFO M CaMOBOCIIMTAaHWIO Ha OCHOBE YCBOCHHUS OOIICYEIIOBEUYECKHUX
EHHOCTEMN;

-pa3BUTHE IT03HABATEIIBHBIX HMHTEPECOB, HWHTCINICKTYAJIbHBIX M TBOPYCCKUX
criocoOHOCTe 00ydarImuxcs, opMUpOBaHUE Yy HUX CO3HATEIBHOI'O OTHOIICHHS K
caM000pa30BaHUI0O W HEMPEPHIBHOMY OOpPA30BaHHMIO KaK YCIOBUIO YCICIITHOW
npodecCHOHaTBLHON M 00IIEeCTBEHHON JEATEILHOCTH, OTBETCTBEHHOT'O OTHOIIEHUS K
CBOEMY 3JIOPOBBIO U TTOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

-(bopMHUpOBaHHE YMEHUW ¥ HABBIKOB Pa3yMHOr0 IPUPOJIOTNOIB30BaHUS,
Pa3BHUTHE SKOJOTUYECKON KYJIbTYPhI, IPUOOPETCHHUE ONBITa OOIIECTBCHHO-TTOIC3HOM
DKOJIOTHYECKON JEITEIHLHOCTH.

OOmiee dYHMCIIO YacoB, MPEAYCMOTPEHHBIX JUISI HW3YYCHHS XHMHUU Ha
yrayOJICHHOM ypOBHE CpeaHero ooiiero oopaszoBaHusi, cocrapisieT 204 yacos: B 10
kiacce — 102 gaca (3 yaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Heaelno).



COIEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBBI OPraHUYECKO XUMMHU.

[IpenMeT u 3HaUE€HHE OPraHUYECKOW XMMHH, MPEACTaBIEHHEe O MHOT000pa3uu
OpraHUYECKUX COCIMHEHUH.

DONEeKTpOHHOE CTPOCHHME aTroMa yIiiepoja. OCHOBHOE U  BO30YXJIEHHOE
COCTOsIHUA. BajeHTHble BO3MOXXHOCTH aToMa Yriiepojaa. XUMHUYECKas CBSA3b B
OpPraHUYECKUX COEIMHEHMSX. THUmbl ruOpuAM3alMu aTOMHBIXOpOUTANel yriiepoaa.
MexaHu3mMbl  00pa30oBaHMsT KOBAICHTHOW CBs3M  (OOMEHHBI H  JIOHOPHO-
aKIenTopHbI). THIBI TEpeKpbIBaHWS AaTOMHBIX OpOWTallel, ©- | T-CBS3W.
OpunapHasi, n1BOMHas W TpoHHas cBs3b. CrnocoObl pa3pbiBa CBSI3eM B MOJIEKYJaxX
opranudeckux BemiecTB. IloHatue o cBoOOAHOM panukaine, Hykieoduie u
anexkTpodue.

Teopust crpoenust opranndeckux coequnenuid A.M. bytiepoBa u coBpeMeHHbIE
MPEACTABICHUS O CTPYKType MOJIEKYJ. 3Hau€HUE TEOPUU CTPOCHUSI OPTaHMYECKHX
coelMHEeHUN. MonekynsipHble U CTPYKTypHble (popmyibl. CTpyKTypHBIE (HOPMYIIbI
pa3IUYHBIX BUAOB. pa3BEpHYyTas, CcoKpamiéHHas, ckeneTtHas. WM3omepus. Bunus
M30MEPUU: CTPYKTYpHAas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3(PPEKTH B MOJIEKYIax
OpPraHUYECKUX COeIUHEHUN (MHIYKTUBHBIA U ME30MEPHBIN 3 (PEKThI).

[IpencraBinenne o kiaccuukauuu opraHudeckux BemecTB. [loHsTue o
dbynkunonanbHou rpynne. ['omonorus. I'omonoruyeckue psiapl. CuctemaTudeckas
HOMeHKIaTypa opranndeckux coemuHeHuit (IUPAC) u TpuBHanbHble Ha3BaHHUS
OTJICIBHBIX MIPEICTaBUTEICH.

Oco0OeHHOCTH U KiIaccU(UKALMS OpraHMYecKux peakuuid. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMHUH.

OKCHepUMEHTAIbHBIE METOAbl M3yY€HHUs] BELIECTB U MX MpPEeBpalleHUI:
O3HAKOMJIEHHE ¢ 00pa3llaMu OpraHMYeCKUX BEIIEeCTB U MaTepualaMH Ha UX OCHOBE,
OMBITHI 10 TPEBPAICHUIO OPTaHUYEeCKHUX BEIISCTB NMpPU HArpeBaHuM (IUIaBIICHHE,
OOYIJIMBaHUE W TOPEHHUE), KOHCTPYUPOBAHHE MOJCIICH MOJIEKYJI OpPraHUYeCKHX
BEILECTB.

Yriaesonoponsl.

Anxanbl. ['oMonoruyeckui psn ajnkaHoB, obOmas ¢opmysa, HOMEHKIaTypa U
M30MepHs. JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI AIKaHOB, SP -
ruOpuan3anrs aToOMHBIX opOuTaneil yriepoaa, o-cBa3b. dusmyeckue cBOHCTBa
AJIKaHOB.



XHUMUYECKHE CBOWMCTBA AQJIKAHOB. pEAaKLUUM 3aMEUICHMs, H30MEPHU3ALUHY,
JNEruApUpOBAaHUS, LUKIW3ALMKU, NHUPOJIM3a, KpeKuHra, ropenus. lIpeacrasnenue o
MEXaHU3ME PEAKLUUU PAAUKAIBHOTO 3aMEILCHHUS.

Haxoxnenue B npupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas ¢opMyna, HOMEHKIaTypa U u3oMepusi. OcoOOEHHOCTH
CTPOCHUS U XUMHYECKUX CBOMCTB MaJbIX (IIMKIJIOMPOIAH, IUKJIOOYTaH) U OOBIYHBIX
(LIMKJIOTICHTAH, IMKJIOTEKCaH) IUKIOANKaHOB. CIOCOOBI MONyYeHUS U TMPUMEHCHUE
LUKJIOAJIKAHOB.

Ankenbl. ['omonoruueckuil psig ankeHoB, oOmias (opmyiia, HOMEHKIATYpa.
DNEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI aJIKEHOB, sz-I‘I/I6pI/II[I/ISaLII/I$I
aTOMHBIX OpOuTasel yrieponaa, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-
TpaHc-) uzomepusi. Duznyeckre CBOMCTBA aKEHOB. X MMHUECKUE CBONCTBA: PEaKIUH
IIPUCOEIUHEHNS, 3AMELEHUS B 0-II0JIOKEHUE IPU ABOMHOU CBSI3U, IOJIMMEPU3ALINU U
okucnenus. [IpaBuiio MapkoBHMKOBa. KauecTBeHHbIE peakllMM HA JBOWHYIO CBS3b.
CriocoObl OJTy4eHHs U IPUMEHEHUE aJIKEHOB.

Ankanuensl. Kiaccudukarmst ankanaueHoB (CONMpsDKEHHBIC, HW30JMPOBAHHbBIE,
Kymyauposanuvie). OCOOEHHOCTH DIIEKTPOHHOTO CTPOCHHS W XUMHUYECKHX CBOMCTB
conpspKEHHBIX aueHoB, 1,2- u 1,4-npucoenunenue. [lonumepusanus conpsKEHHbBIX
aueHoB. CriocoObl MOTYYEHUs: U TPUMEHEHUE alKaJueHOB.

Anxunbl. ['oMmoniorndeckuil psja ajikuHOB, oOmias (Gopmysia, HOMEHKIATypa U
NU30MepHs. OJNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, SP-
ruOpuan3anys aTOMHBIX opOuTasield yriepoaa. duznyeckue CBOWCTBA AJIKUHOB.
XUMHUYECKHE CBOMCTBA. PEAKLHUM NPUCOCAUHEHUsS, TUMEPU3ALUA U TPUMEPU3ALUH,
okucneHns. KuciaoTHele CBOMCTBA alKMHOB, UMEKOIINX KOHIIEBYIO TPOHMHYIO CBS3b.
KauecTBeHHble peakinu Ha TpOHHYIO CBs3b. CroOcOObI MOJNy4eHHUS W MPUMEHEHHE
AJIKUHOB.

ApomaTHyecKue yriieBoopo sl (apeHsl). ['oMooruuecKkuil psii apeHoB, oo1mas
(dopMyJia, HOMEHKJIATypa U U30MepUsl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE
MoJieKybl OeH3osa. Pu3ndecKkre CBOCTBA apeHOB. XMMHUYECKHE CBOICTBA OEH30I1a
U €ro TOMOJIOTOB. PEAKIMM 3aMELIEHUs B OEH30JIbBHOM KOJIbLE M YIJIEBOJOPOAHOM
panukane, peakuMM — INPUCOCOUHEHMs,  OKHMCIEHHME  TOMOJOroB  OeH3o0Ija.
[TpencraBnenne 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENIEN B OEH30JbHOM KOJIBLIE
Ha TpUMEpPE ATKWIbHBIX PaJUKaIoB, KapOOKCUIBHOM, THUAPOKCUIBLHON, aMUHO- U
HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOOEHHOCTH XMMHYECKHMX CBOWCTB CTHpOJA.
[Tonmumepuzanus ctupona. CrnocoObl TOMYyYE€HUS M TNPUMEHEHHE apOMaTHUYECKUX
YTII€BOIOPOIOB.

[Tpupoansiii ra3. IlomyTHeie HedTsHBIE Ta3bl. HedTh M €€ mpoucxoxieHue.
Kamennsiii yronb u mpoaykThl ero mnepepabotrku. CrocoObl nepepaboTku HedTu:



NEPErOHKa, KPEKUHT (TEPMUYECKUM, KaTaIUTHUYCCKHii), pUGOPMUHT, MHUPOJIU3.
[TpoayKThl IepepabOTKH HEPTH, UX TPUMEHEHUE B TPOMBIIIICHHOCTH U B OBITY.

[eHeTHYECKAs CBSI3b MEXK/Y PA3TMYHBIMU KIIACCAMH YTIJIEBOJOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOTCHIIPOU3BOIHBIX  YIJIEBOJOPOAOB. Peakiuu
3aMCIEHUsT TajoreHa Ha TUAPOKCOTPYINY, HUTPOTPYIIY, [HAHOTPYIIIY,
amuHOTpymy. JIeHCTBHE HA TaIOTCHITPOU3BOIHBIC BOJHOTO U CIIUPTOBOTO PAaCTBOpPA
ménoun. B3auMoelcTBHE IUTalIOreHaJIKaHOB ¢ MarHHEM W HUHKOM. [IOHsATHE O
METAZIOOPTAaHMYCCKHX ~ COCAMHEHHSX.  VICMONb30BaHWE  TaIOTCHITPOU3BOTHBIX
YTJICBOJIOPOJIOB B OBITY, TEXHUKE M MIPU CUHTE3€¢ OPraHUYECKUX BEIICCTB.

DKCIepUMEHTAIbHbIE METO/Abl H3yYeHHs BEIIECTB W WX MPEBPAICHHIA:
u3ydyeHne (PU3MUYECKUX CBOMCTB yIrIIEBOIOPOAOB (PAaCTBOPUMOCTD), KaueCTBEHHBIX
peakimii yrJIeBOJAOPOJOB PA3IUYHBIX KiaccoB (oOeciBeurBaHWE OpPOMHOW WM
WOJHOW BOJBI, PAaCTBOpPA IEpPMAHraHaTa KaJlus, B3aMMOJCHCTBHE alleTUICHA C
aMMHa4YHBIM pacTBOpoM okcuza cepedpa(l)), kauecTBeHHOE OOHApYKEHHUE YIiepoa
U BOJOPOJa B OPraHUYECKUX BEIIECTBAX, MOJYYCHHE STHJICHA W H3YYEHHE €ro
CBOWCTB, O3HaKoMJieHHe ¢ KoJulekuusimMu «HedTs» m «Yroap», ¢ obpasmamu
IUIACTMACC, KaydyKOB M PE3WHBI, MOJCIUPOBAHHE MOJICKYJI YIJICBOJOPOJOB H
raJIOreHIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:kaiiue opraHuv4ecKue coeTHHEHUsI.

[penenbHble OAHOATOMHBIE CHHUPTh. CTpoeHne Moyiekyn (HAa mpUMepe
METaHOJla M 9TaHoja). ['omonormyeckuit psa, oOmas ¢opmysia, HU30MepHs,
HOMEHKIATypa ©  Kiaccudukamus. Dusuyeckue  CBOMCTBA  MPEACTbHBIX
OJTHOATOMHBIX ~CIIUPTOB. BOMOPOIHBIE CBSI3H MEXAYy MOJEKYJIaMH CIIHPTOB.
XuUMHUYeCKAE CBOMCTBA. peaklMHM 3aMeIlleHHs, JACeTHIpaTalud, OKHCICHUS,
B3aUMOJICHCTBHE C OPraHUYECKUMU M HEOPTaHHYECKMMHU KUcIoTamMu. KauecTBeHHas
peakiiusi Ha OJHOATOMHBIC CIHPTHI. JIeHCTBHE 3TaHONA W METAaHOJA Ha OPraHU3M
uestoBeka. CriocoObl MOTyYEHHsI U IPUMEHEHHE OHOATOMHBIX CITHPTOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa U u3oMepus. OCOOCHHOCTH (H3MUCCKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTOMHBIC CHOHPTHI — OTHICHIJIUKOIb W TIHIEepUH. DU3HUECKHE U
XUMHUYECKHE CBOMCTBA: PEaKIMK 3aMEIICHHs, B3aMMOJICHCTBUEC C OPraHUYECCKUMH U
HEOPraHUYECKUMH KHCIIOTAMH, KA4eCTBEHHAs PCaKIMs Ha MHOTOATOMHBIC CITHPTHI.
[IpencraBienre 0 MexaHU3Me peakiuil HykieopmibHOrO 3amenienus. JlelicTBre Ha
opranu3M uesnoBeka. CriocoObl OTYYEHHs U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJICKYJIbI, B3aUMHOC BJIHMSHUEC THAPOKCOTPYIIIBI W
Oen3onpHOTO siipa. Dusndueckue cBoicTBa (enosa. OCOOCHHOCTH XHMHYECKUX
cBOicTB (enona. KauecTBeHHble peakiiud Ha QeHoia. TOKCHYHOCTH (eHoa.
Crioco0Obl monyueHus ¥ mpuMeHenue pexosa. OenonpopmanbaeruaHas cMoa.



KapOGonuibHble cOeIUHEHUS! — aIbACTUbl U KETOHBL. DJIEKTPOHHOE CTPOEHHUE
KapOOHWJIbHON Tpynnbl. ['oMosoruueckue psibl aidbJAETUIOB M KETOHOB, 00IIas
dbopmyna, uzomepus M HOMEHKiIarypa. Duznyeckue CBOWCTBA aNbJETUAOB U
KETOHOB. XMMHUUYECKNE CBOMCTBA AJIBAECTH/IOB U KETOHOB: PEAKIMU MPUCOETUHEHHUS.
OxucneHue ajapJerujioB, KAaueCTBEHHbIE peakuuu Ha ainpaeruabl. CrocoObl
MOJIyYEHHUS U IPUMEHEHUE AJIbJIETU0B U KETOHOB.

OAHOOCHOBHBIE TIpefiesibHbIE KapOOHOBbIE KHUCIOTBHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KucHoT. M3oMepusi 1 HOMeHKIaTypa. Pu3nyeckue CBONCTBA
OJIHOOCHOBHBIX TpeleNbHbIX KapOOHOBBIX KHCIOT. BomopoaHbie CBS3M MeEXAy
MOJIEKYJIaMUd KapOOHOBBIX KHCIOT. XHMHUYECKUE CBOMCTBA: KHCIOTHBIE CBOWCTBA,
peakuus H>TepuUKanUy, peakuuu C Yy4YacTUEM YIJIEBOJOPOJHOTO pajauKaa.
OcoOeHHOCTH CBOWCTB MypaBbHHOW KHUCHOTHL. [loHATHE O TNPOU3BOIHBIX
KapOOHOBBIX KHCJOT — CJIOXHBIX 3(pupax. MHoroob6pasue KapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HEMpEAENbHBIX M apOMaTHYECKUX KapOOHOBBIX KHUCIOT,
IUKapOOHOBBIX KHUCJIOT, THAPOKCUKApOOHOBBIX KHCIOT. IIpencraBurenu BbICHIUX
KapOOHOBBIX KHCIJIOT: CTE€apUHOBas, NaJIbMHUTHUHOBAs, OJIEMHOBAs, JUHOIEBAA,
JuHOAeH08as KUCI0Thl. CriocoObl OTYyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonorumueckuit psana, oOmas ¢opmyna, H30OMEpHUsS U
HOMEHKIarypa. DU3nyeckrue M XUMUYECKHE CBOWCTBA: THAPOIU3 B KHUCIOW H
LIEJI0YHOM cpexe.

Kupsl. Crpoenue, ¢puznueckre U XUMHUYECKHE CBOMCTBA >KUPOB: THUAPOIHU3 B
KHUCIION M 1menodHoi cpene. OCOOEHHOCTH CBOMCTB >KHPOB, COAEPM AIIUX OCTaTKU
HEMpEeEIbHbIX )KUPHBIX KUCTOT. JKupsl B mpupoe.

MpbL14 KaKk COJM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE JIeHCTBHE.

OOmiast XxapakTepucTuka yriieBojaoB. Knaccudukanus yrieBonos (MOHO-, TU- U
nonucaxapuabl). MoHocaxapuabpl: TiIOKo3a, (pykro3a, ramakTo3a, pudo3a,
ne3okcupu6o3a. dusznueckrue CBOMCTBA M HaxoXJeHue B mpupoae. DOTOCHUHTE3.
XHUMHUYECKHE CBOWCTBA IIIOKO3bI: PEAKLIUU C YYaCTUEM CHUPTOBBIX M aJbJIETUIHON
Ipynn, CHOUPTOBOE W MOJIOYHOKHCIOE OpokeHue. IlpuMeHeHHe TIIOKO3bI, €&
3HAYEHUE B JKU3HEAECATEIbHOCTH OpraHu3Ma. Jlucaxapuabl: caxaposa, MajlbTO3a U
nakro3a. BoccraHaBimBaroImye M HEBOCCTAHABIMBAIOLIME AMcaxapuabl. ['muapoinns
nucaxapuaoB. Haxoxnenue B mpupone u npuMeHenue. [lonmcaxapuasl: Kpaxmad,
IIIMKOreH M neinnono3a. CTpoeHWe MAakpOMOJEKYJ Kpaxmana, TIJIMKOIeHa H
LEJUTI0JI03bl. DU3HYECKHe CBOMCTBA Kpaxmasa U LEeJUIFONI03bl. X UMUYECKUE CBOMCTBA
KpaxMajla: THAPOJIN3, KAu4eCTBEHHAs peakuus C HOJOM. XHMHUYECKHE CBOMCTBA
LEJUIION03bl:  TUAPONM3, MoiydeHue d¢pupoB  nemwnono3pl. [lonstue 00
UCKYCCTBCHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIH MIEIK).

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHHS BEIIECTB M HUX IPEBPALLCHMIA:
pPacTBOPUMOCTbH PAa3JUYHBIX CIUPTOB B BOJAE, B3AMMOJEHCTBUE 3TAHOJIA C HATPHUEM,



OKHCIIEHHE JTHJOBOIO CIHPTa B alIbJICTMJl HAa PacKaJICHHON MEIHOM IPOBOJIOKE,
OKHCIICHHE HSTHJIOBOIO CIHPTa JUXPOMATOM Kaiids (BO3MOXHO HCIOJb30BaHUE
BUCOMATEPHUAJIOB), Ka4yCCTBCHHBIC pEAKIMM Ha ajbJeruabl (C THAPOKCHIOM
muammuncepeopa(l) u ruapoxcumaom meau(ll)), peakuus rauneprHa ¢ THAPOKCHIOM
meau(ll), xuMuyeckue CBOWCTBAa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJCHCTBHE
pactBopa TioK03bl ¢ ruapokcuaom meau(ll), B3aumonmelicTBrue Kpaxmania ¢ HOJIOM,
pelleHre PKCIEPUMEHTAIBHBIX 3a1a4 1Mo TeMaM «CrupThl U GeHob», «KapOoHOBbIE
KHUCIO0THI. CIIOKHBIE DUPBI».

A3oTcoep:Kalme opranndeckue coeTnHeHns .

AMUHBI — OpraHudYecKHe MpPOM3BOAHbIC aMMuaka. Kiaccudukamnus aMHHOB:
anndaTnyecKue U apoMaTHIECKHE; TICPBUYHbIC, BTOPHUHbIC U TpeTH4HbIe. CTpOCHUE
MOJIEKyYJ, oOrmiast ¢opmyiaa, H30MEpHs, HOMEHKIaTypa W (U3HYECKHUE CBOMCTBA.
XUMUYEeCKOe  CBOMCTBa  ajnu(aTHUYeCKHMX  aMHHOB.  OCHOBHBIE  CBOMCTBA,
AJIKMJIMPOBAaHNE, B3aMMOICHCTBHE TIEPBHUHBIX aMUHOB C a30TUCTOM KucioToi. Conun
AJIKMJIAMMOHHSL.

AHWINH — MPeJCTaBUTEIb AMUHOB apoMaTHUecKoro psjga. CTpoeHne aHWIMHA.
B3aumHoe BiusHUE TPYI ATOMOB B MOJIeKyJie aHunHa. OCOOEHHOCTH XUMHUYECKUX
CBOMCTB aHWiIMHA. KauecTBeHHble peakinmu Ha aHWIMH. CrocoObl MONMy4YeHHS U
npuMeHeHne anndaTnIecKux aMuHOB. [lonydyeHre aHuIMHA U3 HUTPOOCH30J1a.

Amunokucinotel. Homenknarypa u uzomepus. OTAeNbHBIC MPEACTABUTEIN O-
AMUHOKHCJIOT: TJIMIIKH, alaHuH. OU3NYeCKHe CBOMCTBA aMUHOKHUCIIOT. XHUMHUECKHE
CBOMCTBA aMHHOKHCJIOT Kak aM(OTEPHBIX OPraHMYeCKHX COCAMHEHHH, peakius
MOJIMKOHICHCAIIMK, O0pa30oBaHHMe TMENTHAHON CBsA3M. bHOJOrHMYecKoe 3HAYCHHE
aMHUHOKHCIOT. CHHTE3 U THIPOJIH3 TENTHIOB.

benkn kak mnpupoaHble MHOaUMepbl. [lepBUyHas, BTOpPHYHASA W TpPETHUYHAS
CTpyKTypa OeciikoB. XHMHUECKHE CBOWCTBa OEJIKOB. THIPOJIM3, JCHATYpalus,
KaueCTBCHHBIC PEeaKIMK Ha OCIIKH.

DKCIIepUMEHTAIbHBIE METOAbl H3YYCHHsI BEIIECTB W WX IPEBpAIICHUMN:
pacTBOopeHHe O€JIKOB B BOJE, JCHATypalus OCJIKOB IpH HAarpeBaHWH, I[BETHBIC
peakiuu  Ha  O€JKH, peIIeHHE OKCIePUMEHTAIbHBIX 3aJady [0  TeMaM
«A30TCOMIEpIKaIlie OPraHuYeCKHe COCAMHCHHS» U «Pacrmo3HaBaHHe OpraHHYeCKHX
COCUHECHUI».

BbIcoKOMOJIEKYJISIPHBIE COETUHEHHUSI.

OCHOBHBIC TOHSATHS XHUMHH BBICOKOMOJIEKYISIPHBIX COCIUHCHHII: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTEMEHb IOJUMEPU3AIMH, CPEIHSAS MOJICKYJISpHas
macca. OCHOBHBIE METOJABI CHHTE3a BBICOKOMOJICKYJISAPHBIX COCAMHEHHH —
MOJIUMEPHU3AIIHS U MTOJUKOHICHCALINS.



[Tonumepubie  MaTepuaibl. Ilmactmaccsl  (MOJIMATHIICH,  MOJMIIPOINMIICH,
MOJIMBUHUIXJIOPU,  TOJHCTUPOJ,  TMOJUMETHUIMETAKpWIaT,  IMOJUKapOOHATHI,
nojaudTHICHTepedTanar). Y Triau3aius U nepepadoTKa MIacTHKA.

DJacTOMEphl. HATYPAJIbHBIH Kay4dyK, CHHTCTHYECKHE Kayuyku (OyTaJaneHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bonokna: HarypanbHbie (XJIOMOK, MIEPCTh, IIEIK), MCKYCCTBEHHBIC (BHCKO3a
alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KAallpOH U JIaBCaH).

[Tonumepsl crieruanbHOr0 HazHadeHHs (Te(IoH, KeBiIap, 3JIEKTPOIPOBOIIINE
MOJIUMEPBI, OMOpasiaraeMple MOJIUMEPHI)

OKCIepUMEHTAIbHBIE METOJbl H3YUEHHS BEIIECTB M WX IPEBPAICHHIA:
O3HAKOMJICHHE C 0o0pasliaMH MPHUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC,
KaydyyKOB, PpEIICHHE OSKCIIEPUMEHTAIBHBIX 3amad 1o TeMe «Pacrno3HaBaHue
TJIACTMACC U BOJIOKOHY.

PacuétHrle 3agaun.

Haxoxxnenne MoOJIEKYsIpHOM (QOpMYJbl  OpraHUYECKOro COCAWHEHHUS 10
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJICHUE MOJICKYJISIPHOM
(bopMyJIbI OPraHUYECKOro CoeAMHEeHUs 1Mo Macce (00bEMY) IMPOAYKTOB CrOpaHHUs, 110
KOJIMYECTBY BeliecTBa (Macce, 00bEMY) NPOAYKTOB pEAKIHUUA H/HIA HCXOJHBIX
BEIIIECTB, YCTAHOBJICHHE CTPYKTYPHOU (OpMYJIbl OPraHHMYECKOTO BEIIECTBA Ha
OCHOBE €ro XMMHUYECKHUX CBOWCTB WJIU CIIOCOOOB TOJIYYEHUS, OINpeIeeHUEe TOJIH
BBIX0/I1a MMPOAYKTA PEAKIIMH OT TEOPETUUECKU BO3ZMOXKHOTO.

MexxnpeaMeTHbIe CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBsA3EH MPU U3YyUYECHUH opraHuyeckor xumuu B 10
KJIacCE€ OCYIIECTBIISCTCS 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK M TOHATHM, NPUHATHIX B OTACIBHBIX MPEIMETaX eCTeCTBEHHO-
Hay4YHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAay4YHBbIE TMOHATHS. SBJICHHE, Hay4dHBIM (akT, THmoresa,
TEOpHs, 3aKOH, aHalIW3, CHUHTe3, Kiaccudukamus, HaONIOAEHUEe, H3MEpPEHue,
AKCTIIEPUMEHT, MOJIC)Ib, MOJICIUPOBAHHE.

dusuka: wMaTepus, aToM, OJJEKTPOH, TMPOTOH, HEUTPOH, MOJEKYJa,
DHEPIreTUYECKUN YPOBEHD, BEIIECTBO, TEJI0, O0BEM, arperaTHOE COCTOSTHUE BEIECTRA,
bu3uYecKre BeIUYNHBI, €IUHUITBI U3MEPEHUS, CKOPOCTh, DHEPTHUSI, Macca.

buonorusi:  kyerka, OpraHu3M, SJKocucTeMa, Ouocdepa, MeTab0IHU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(PHBIM M TEeTepoTpOdHBIA THIT MHUTAHUS, OPOKECHHE,
dboToCUHTE3, IbIXaHUE, OCJIKHU, YTIIEBO/IbI, )KUPbI, HYKJIEUHOBBIC KUCIOTHI, (DEPMEHTHI.

['eorpadus: mosie3Hble UCKOMaeMbI€, TOILITUBO

TexHoorus: MuIIEeBbie MPOTYKThI, OCHOBBI PAllMOHAJIBHOTO MUTAHUS, MOIOIIHE
CpE/ICTBa, MaTepUalbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC



OBIIIASA 1 HEOPTAHHNYECKAS XUMMSI

TeopeTnyeckre OCHOBbI XUMHUH.

Atom. CoctaB aTOMHBIX siaep. XuMmuueckuil anemeHT. M3orombl. CTpoeHue
ANIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKUe YpPOBHH H
o IypoBHU. AToMHBIe opOuTanu. Kinaccudukarus XdMMAIeCKUuX 31eMeHToB (S-, p-, d-
, T-anemenTsl). Pacnipenenenre 3JeKTPOHOB MO aTOMHBIMOPOHTAISIM. DICKTPOHHBIC
KOH(UTYypallud aTOMOB 3JIEMEHTOB IMEPBOr0O—4eTBEPTOrO MEPHUOJOB B OCHOBHOM H
BO30YKIEHHOM COCTOSIHUH, 3JIEKTPOHHBIE KOH(pUTypanuu HOHOB.
DIIEKTPOOTPUIATENHBHOCTb.

ITepuonunueckuii 3akoH u Ilepuoauueckass cucreMa XUMHYECKUX AJIEMEHTOB
.. MengneneeBa. CBs3b NEPUOAUYECKOTO 3akoHA M llepuoanueckoi CHCTEMBI
XUMHUYECKUX  JJIEMEHTOB C  COBPEMEHHOM  TeOpuUel  CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMHYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTHIX U CIOKHBIX BEUIECTB MO TPYINIaM U NepruojiaM. 3HAYEHUE EPUOIUYECKOTO
3akoHa JI.1. Meneneena.

XuMuyeckass CBA3b. BHabl XMMHYECKOM CBSA3HM. KOBAJICHTHAs, HWOHHAaf,
MeTajindeckas. MexaHu3mMbl 00pa3oBaHUs KOBAJCHTHOW CBsSI3U. OOMEHHBIM W
JOHOPHO-AKLIENTOPHBINA. DHEPTrUs U JJIMHA CBSI3U. [IoNspHOCTH, HANPaBICHHOCTh U
HACBIIIAEMOCTh KOBaJEHTHOW cBsizu. KparHeie cBsa3u. BopopoaHas CBA3b.
MeXMONEKYIIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCTh W BaJIEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJ C MX T'€OMETPHUECKHM CTpoeHHeM (Ha Mmpumepe COeIUHEHUI
3JIEMEHTOB BTOPOI'O MIEPHO/IA).

IIpencraBneHre 0 KOMIUIEKCHBIX coeluHEeHHsX. CocTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAUCHUE KOMIUIEKCHBIX coeauHeHui. [lonsaTue
0 KOOPJAVMHAIMOHHON XUMMUH.

BemectBa  MOJEKYJISIPHOTO U HEMOJEKYJSIPHOTO  CTpPOCHMS.  THIBI
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYp) U CBOKCTBA BEIIIECTB.

ITonsatue o mucnepcHbIX cuctemax. VMctuHHBIE pacTBOpbl. IIpencraBieHue o
KOJUIOMJIHBIX pacTBopax. CriocoObl BeIpaXe€HUs KOHIICHTPAIIMK PACTBOPOB: MaccoBas
JOJIs  BEIIECTBA B  pacTBOpE, MOJIsIpHAs KOHUEHTpaiusa. HacellieHHble U
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsi.

Knaccudukanus v HOMEHKJIATypa HEOPTraHMYECKUX BEIIECTB. TpUBUAIIbHBIC
Ha3BaHUA OTICJIbHBIX MPEACTABUTEIEH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanus XUMUYECKHX pEaklMii B HEOPTraHWYECKOW M OpPraHUYeCKOU
XUMUM. 3aKOH COXPAHEHMS MACChl BEIIECTB; 3aKOH COXPAaHEHWS W NPEBpAILICHUS
DHEPIUM TMPU XUMUYECKUX peakiusix. TeruioBbie 3DPEKThl XUMUYECKUX PEaKIU.
TepMoxuMHYECKUE YpaBHEHUS.



CKOpOCTh XUMUUYECKON peakiuu, €€ 3aBUCHUMOCTh OT Pa3IMYHBIX (PaKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u kataau3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XUMHUecKoe paBHoBecue. KoHcTanTa
XUMHUYECKOro paBHOBecHs. DaKTOpBI, BIUSIONIME HA TOJIOKEHUE XHUMHUYECKOTO
paBHOBeCHS: TeMIepaTypa, JIaBJ€HWE W KOHIICHTpPAllUM BEUIECTB, YYAaCTBYIOIIUX B
peakuuu. [Ipunmun JlelllaTenbe.

Onextponutuyeckas aucconuanus. CuiabHble U cinaldble AMeKTpoauThl. CTeneHb
mucconuannu. Cpena BOJHBIX PAcTBOPOB: KHUCIOTHAs, HEUTpasibHas, IIEJIOYHAS.
Bomopoansiii mokaszatens (pH) pacrBopa. I'maponu3 coseid. Peakiuu HOHHOTO
oOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxKuum. Crenenn OKHCJICHUS.
Okucnurenb M BOCCTAaHOBUTENb. IIpolecchl OKUCIEHUS W BOCCTAHOBJICHHS.
Baxxneiiiue oOKuUCIUTENM UM BOCCTAHOBHUTENU. MeToA 3JIEKTpOHHOTO OanaHca.
DIIEKTPOIN3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCNIEpUMEHTAIbHBIE METOJbl M3YYEHMSI BEIIECTB U MX MPEBPalICHUI:
pa3lioKEHUE TMEepOKCHAa BOAOPOJAa B IPUCYTCTBUM Karajau3aTopa, MOJEIU
KPUCTANIMYECKUX PEMIETOK, MPOBEIACHUE pPeakluii MOHHOTO OOMEHa, OIpeielieHue
Cpelbl PAcCTBOPOB C IMOMOIIBIO HMHAUKATOPOB, HW3YyUYECHUE BIMSHUS PA3TAYHBIX
(akTOpOB Ha CKOPOCTh XUMHUYECKOM peaKIMh | TOJOKEHUE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckass XuMus.

[lonoxxenne HemeTamwioB B llepmoandeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa U OCOOCHHOCTH CTPOEHUS WX aToMOB. DU3MYECKUE CBOWUCTBA
HEMETAJUIOB. AJUIOTPOIHUS HEMETAUIOB (Ha TpuMepe KHcaopoja, cepbl, dpochopa u
yriaeposa).

Bonopon. Ilonyuenue, ¢usmdeckne M XUMHUUYECKHE CBOWCTBA. pEaKIUU C
METaJUIaMU ¥ HEMETAJUIaMH, BOCCTAaHOBUTEIbHBIE CBOWMCTBA. ['mapuabl. TomnuBHbIE
AIIEMEHTHI.

[asnorensl. HaxokaeHue B Npupoje, CHOCOOBI TONy4YeHUs, (U3UYECKHE U
XUMUYECKUE CBOMCTBa. ['amoreHoBomoponbl. BakHeilne KHCIOPOICOAEPKALINE
coellMHEeHUs TraynoreHoB. JlabopaTopHble M MNPOMBINIIEHHBIE CIMOCOOBI IMOJTYYEHUS
rajoreHoB. [[puMeHeHne TaloreHoB U UX COSTMHEHUM.

Kucnopoa, o3oH. JlabopaTopHble W TPOMBIIUIEHHBIE CHOCOOBI MOJYYEHUS
kuciaopoja. Pu3nuecKkue M XUMHUUYECKHE CBOMCTBA W NPUMEHEHHE KUCIOpOAa M
030Ha. OKCUABI U IEPOKCHUJIBI.

Cepa. Haxoxxmenue B mnpupoje, CHOCOOBI TONy4YeHUs, (uznueckue u
xuMuueckue cBoictBa. CepoBogopo, cyabhuasl. Oxcun cepoi(1V), okcun cepoi(VI).
CepHucras 1 cepHasi KMUCJIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB CEPHOM KHCIIOTHI.
IIpumeHeHue cepbl U €€ COETUHEHUM.



Azor. HaxoxknmeHue B TpuUpOJE, CIOCOOBI TIONy4YeHHs, (U3HUYECKHE H
XUMHAYECKUE CBOMCTBA. AMMHUaK, HUTpuUAbl. OKCUABI a3oTa. A30THCTas U a30THas
KHUCTIOTHI ¥ UX coir. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHI. [IpiMeHeHne a3ora u
€ro COeMHECHUN. A30THBIE YIO0OPEHHUS.

®octop. Haxoxaernme B mpupojae, crmocoObl TOMydeHHs, (U3HUECKHE H
xumuyeckue cBoiictBa. Dochunasl u dochun. Oxcunbl docdopa, dochopHas
kuciota u e€ conu. [Ipumenenue ¢dochopa u ero coemunenuii. dochopubie
yI100OpeHus.

Yraepoa, HaX0XkKJICHUE B MPUPOAE. AJUTOTpOnHbIE MoauduKkanun. Ousndeckne
U XHMHYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, 00pa30BaHHBIX yrieponoM. OKcHua
yriepoaa(ll), oxcun yrnepoaa(lV), yronbHast Kuciora U €€ coau. AKTHBHPOBAHHBIN
yroinp, aacopbOuus. DysiepeHsl, rpadeH, yriepoaHsie HaHOTpyOkw. [IpumeHeHme
MPOCTHIX BEIIECTB, 00Pa30BAHHBIX YTIEPOIOM, U €T0 COSAMHECHUH.

Kpemunii. Haxoxknenue B MpHupojae, CHOCOOBI TMONy4YeHUS, (UBNYECKUE H
xumuueckue cpoiictBa. Okcun kpemuusi(lV), kpemMHHeBas KHCIOTa, CHIIMKATHI.
[TpumeHeHne KpeMHHsI U ero coenuHeHui. CTEeKII0, ero Moy4eHne, BUIAbl CTEKIIA.

[Tonoxxenue metannoB B llepuomnyeckoil cucreMe XHUMHUYECKHUX DJIEMEHTOB.
OCOOEHHOCTH CTPOCHHS dJEKTPOHHBIX 000JI0YeK aTroMoB MeTauioB. OOmue
¢usznyeckue CcBOWCTBa MeTauIOB. [IprMeHeHHWe MeTauioB B OBITY U TEXHHKE.
CruiaBel METAIIOB.

DNEKTPOXUMUYECKUHN PsIl HANPsDKeHU MeTauioB. O01ue crnocoOb! MoTydeHus
METAIIJIOB: TUAPOMETAILITYPTHSI, TUPOMETAIUTYPTHsl, dNeKTpoMeTautyprus. [lonstue o
KOppo3uu MeTauioB. CrocoObl 3alIUTH OT KOPPO3HH.

Oobmas xapakrepuctuka MetauioB |A-rpynmer Ilepuomudeckoid CHCTEMBI
XAMHYECKUX 37eMeHTOB. HaTpuii u kanuii: monydeHue, Gu3ndeckue U XUMHICCKHE
CBOICTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB M X COSTUHCHHIA.

Ob6mas xapakrepuctuka wmetammioB |lIA-rpynnel [lepuonnyeckoit cuctembl
XAMHAYECKUX OJEMEHTOB. MarHuii ¥ KaJblWi: TonydeHue, (Qu3ndeckue u
XAMUYECKUE CBOKMCTBAa, NPUMEHEHHE TMPOCTHIX BEIIECTB W WX COCAMHCHHI.
XécTtrocTh BOIBI U CIOCOOBI €€ yCTpaHEHHUSI.

AnroMuHMI: TIoNydeHue, QU3NYECKUe U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE
IPOCTOrO BEIIeCTBA M €ro coeAnHEeHWi. AMQOTepHBIE CBOWCTBA OKCHIA U
THIIPOKCH/IA ATFOMHHHUS, THIPOKCOKOMIUIEKCHI aTFOMUHHUSL.

OOmiasi  XapakTepuCTHKa MeTauioB  1moOouHbix  noarpynn  (b-rpymm)
[leproamueckoil cHCTEMbl XUMHUYECKHX JJIEMEHTOB.

duzndeckne U XMMUYECKHUE CBOMCTBA Xpoma M ero coenuHeHui. OKCUIbl u
rugpokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel ¥ AMXpPOMATHI, HX
OKHCITUTENbHBIE cBOMCTBA. [loyueHne u mpuMeHeHne Xpoma.



dusnyeckre W XUMHUYCCKHE CBOWCTBA MapraHiia M €ro COCIUHCHHH.
Baxwneitmue  coemunenuss  mapranua(ll), wmapranma(lV), waprannma(VI) wu
maprauna(Vll). [lepmanranaT kanus, €ero OKUCINTEIbHBIC CBOWCTBA.

dusnyeckre W XMMHYCCKHE CBOMCTBA »Keje3a M ero coeauHeHwit. OKCH/IBI,
rugpokcuasl u conu xenesa(ll) u xxenesa(lll). [Tonyuenne u npuMeHEHHE XKee3a U
€ro CILIABOB.

dusnueckrie U XUMHUYCCKHE CBOMCTBA MeAW M e€ coeauHeHuid. I[loayueHue u
pUMEHEHHE MM U e€ COCAMHECHHU.

[{uak: monydeHue, (U3MYECKHE W XUMHYECKHE CBOHCTBA. AMboTepHbIe
CBOMCTBAa OKCHJIa M THAPOKCHJIA IIMHKA, THAPOKCOKOMILIEKCH IHHKA. [IprMeHeHune
IUHKA U €r0 COCAMHEHUH.

DKCIIepUMEHTAIbHBIE METOAbl H3YYCHHsI BEIIECTB W HX IPEBpAIICHUMN:
u3ydYeHrne oOpaslloB HEMETalIoOB, TOpeHHe cepbl, ¢docdopa, Keneza, MarHUs B
KUCJIOpO/ie, W3Y4YCHHE KOJUICKIMHM «MeTaulbl W CIUIaBbI», B3aWMOJICHCTBHE
MICJOYHBIX M IIEJIOYHO3EMEIIbHBIX METAJUIOB C BOJOH (BO3MOXHO HCIIOJB30BaHHE
BUJICOMATEPHAJIOB), B3aUMOJICHCTBUE IIMHKA W JKejle3a C PacTBOPAMH KHUCIOT H
1Iej0uei, KaueCTBEHHbIC PeaKIMi Ha HeOpraHWYeCKHe aHUOHBI, KATHOH BOAOPOa U
KaTHOHBI METAJJIOB, B3aMMOJCHCTBHE THAPOKCHIOB aIIOMUHUS M IIMHKA C
pacTBOpaMH KHCJIOT U INENOYeH, pPelIeHHE DKCIEPUMEHTAIBHBIX 3a/a4d M0 TeMaM
«lanorens», «Cepa u e€ coemuHeHus», «A30T U ¢Gochop U UX COCIUHECHHUSY,
«MeTaJuibl TIABHBIX MOATPYII», «MeTaibl MOOOYHBIX MOATPYIIIY.

XUMHUSA U KU3HbD.

Posib XuMuu B 00€CIeYeHHH YCTORYMBOIO Pa3BUTHS 4esoBedecTBa. [loHsTre o
HAyYHBIX METOJax IMO3HAHUSA M METOJOJIOTMH Hay4yHOro HcciieaoBaHus. Haydmbie
NPHUHIKIB OPraHU3allid XMMHYECKOI'O IPOU3BOJACTBA. [IpOMBIIIEHHBIE CITOCOOBI
MOJyYEHHUS] Ba)XHEHIIMX BeIIecTB (HAa MpUMEpe IMPOM3BOACTBA aMMHAaKa, CEPHOM
KHCJIOThI, MeTaHoja). [IpoMBbINICHHBIE CIIOCOOBI MOJTYYCHHMsS] METAJNIOB M CILJIABOB.
XHUMHYECKOE 3arpsi3HEHUE OKpPYKarollleld Cpeibl U ero mociaeacTus. Poinb XuMuu B
00eCTIeYeHNH YHEPTeTUIECKO 0€30TTaCHOCTH.

XuMuss W 3I0pOBbe  ueioBeka. JlekapcTBeHHbIE cpeicTBa. [IpaBuiia
UCIIOJIb30BaHU JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUK B pa3BUTHH MEIULIUHBI.

XUMUS THUIIA. OCHOBHBIC KOMIIOHCHTHI, IHINEBbIC 100aBKU. Poiib XUMHH B
o0OecrieueHUH MUIIEBOM 0€30MacHOCTH.

KocmeTtnueckne u mapdromMepHbie cpeactBa. beitoBas xumus. [IpaBuia
0€30I1acHOr0 MCITOJIb30BaHMS MPEapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

XUMHS B CTPOMTEILCTBE. BAKHEHIIIHE CTPOUTEIbHBIC MaTephaibl (LEMEHT,
0eToH).

XUMHUS B CEIICKOM X03s1iicTBe. OpraHnYecKue ¥ MUHEPAJIbHBIC YI00pEHUSI.



CoBpeMeHHBIC KOHCTPYKIIMOHHBIC MaTepHalibl, KpPacKd, CTEKJIO, KEpaMHKa.
Matepuaibl 11 3JeKTPOHUKH. HaHOTeXHOJIOTHH.

PacuétHrle 3agaun.

Pacuétel: mMaccel BemiecTBa WM 00bEMA ra3oB IO HM3BECTHOMY KOJIHMYECTBY
BEII[ECTBA, MAcCe WU 00BbEMY OJIHOTO M3 yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MACChI
(00béMa, KOJIMYEeCTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIIM OJHO M3 BEIIECCTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOJAYKTA PEaKIii, eCIH OJIHO U3
BEIIIECTB JIAaHO B BHUJIE PacTBOpa C OMNPEICIEHHOW MacCOBOH JIOJICH PacTBOPEHHOTO
BEII[ECTBA, MACCOBOM JIOJIM M MOJISIPHOW KOHIICHTPAIIMW BEIIECTBA B PacTBOPE, JOJIH
BBIXOJIa TIPOAYKTa PEAKIIMH OT TEOPETUYECKH BO3MOXKHOTO.

MeXnpeIMeTHBIE CBS3H.

Peanmuzanmst MeXIpeIMETHBIX CBS3¢H MPU M3yUYCHUH OOIICH U HEOPTaHUYECKOU
xuMuH B 11 Kiacce ocyIecTBISIETCS Yepe3 UCIOJIb30BaHKME KaK OOIIUX €CTECTBEHHO-
HAyYHBIX TIOHATHUN, TaK W TIOHATHHA, TPHUHATBIX B OTACIBHBIX IpEAMETaX
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO1mue ecTeCTBEHHO-HAYYHBIC TOHITHS. SBJICHUE, HAYYHBIH (PakT, THUIIOTE3a,
TEeOopHs, 3aKOH, aHAJIMW3, CHUHTE3, KiIaccu(HKaIus, MEePUOJIUIHOCTh, HAOJIOJICHUE,
U3MEpEHHe, SIKCIIEPUMEHT, MOJIeTb, MOJICITUPOBAHHE.

dwusnka: MaTepusi, MUKPOMHP, MaKPOMHUP, aTOM, 3JEKTPOH, IMPOTOH, HEHTPOH,
WOH, M30TONBI, PAJHOAKTHBHOCTH, MOJICKYJIA, DHEPTreTUYCCKUN yYpOBEHB, BEIIECTBO,
TeI0, O0BEM, arperaTHoe COCTOSHHUE BEIICCTBA, HJICATbHBIM Ta3, (QU3NUYECKHUEC
BEJIMYMHBI, SUHUIBI U3MEPEHHSI, CKOPOCTh, YJHEPTHs, Macca.

buomnorus: kieTka, opraHu3M, 3KOcucTeMa, ouocdepa, MeTaboIn3M, MaKpo- U
MHUKPOJJICMEHTBI, OCJIKH, >KHPBI, YIJICBOABI, HYKICHHOBBIC KHCJIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MTOTOK SHEPTHH B 3KOCHCTEMaX.

['eorpadusi: MuHepanbl, TOPHBIE TMOPOAIBI, TOJE3HBIE HCKOIAaeMble, TOIUIHMBO,
pPECYpCHI.

TeXHOJIOTHSA: XUMUYECKas IMPOMBIINIICHHOCTh, METALIYPTrHs, CTPOUTECIbHBIC
MaTepHallbl, CEIbCKOXO35HUCTBEHHOE IIPOM3BOJICTBO, THINEBAs MPOMBIIIICHHOCTD,
dapmareBTHYECKass MPOMBIIIUICHHOCTh, MPOU3BOJICTBO KOCMETHYCCKUX IPEIapaTosB,
MIPOM3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHUAIOB, 3JICKTPOHHAS TMPOMBIIIICHHOCTH,
HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

B COOTBETCTBMM € CHCTEMHO-AEATEIBHOCTHBIM TIOAXOJOM B CTPYKTYpeE
JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MNpeaMeTa «XUMHUA» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUsI BBIJICJICHBI  CIEAYIONIME COCTABISAIONIME. OCO3HAHHE
OoOy4YarolmUMHCST POCCUMCKONW TPaXIAHCKOW HJACHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSITEJILHOCTH M CAMOONPEICIICHUIO; HAIMYME MOTUBALUMU K
0o0y4eHHI0; TOTOBHOCTh W CIOCOOHOCTh OOYYaIOIIUXCA PYKOBOJCTBOBATHCS
NPUHATHIMU B OOINECTBE TMpaBWJIaMU ¥ HOPMAaMHU TOBEACHUS; HaJIU4YUe
MPaBOCO3HAHMS, IKOJIOTHUUECKON KYJIbTYphl; CIOCOOHOCTh CTaBUTh 1I€JTH U CTPOUTH
’KM3HEHHBIC TIJIaHbI.

JIMuHOCTHBIE  pe3yNbTATBl OCBOEHUS MpeAMeTa «XHUMHUA»  OTPakKaroT
c(hOpMUPOBAHHOCTb OIBITA IMO3HABATEIILHOM M TMPAKTHYECKOH JEATEIIbHOCTH
o0y4Jaromuxcs B Mpolecce pean3auu 00pa3oBaTeIbHOM eI TeIIbHOCTH.

JIM4yHOCTHBIE  pe3yNbTATBl OCBOEHUS MpeAMeTa «XHUMHUA»  OTPakKaroT
c(hOpMUPOBAHHOCTb OIBITA IIO3HABATEIILHOM M TMPAKTHYECKON JEATeIIbHOCTH
oOydJaromuxcs B TpoIecCe peanu3aii 00pa30BaTEIbHON JEATebHOCTU, B TOM
YHCJIC B YACTH.

1) rpaIaHCKOT0 BOCIUTAHUS:

OCO3HAHUS OOYYaIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOMOPSAIKY;

MPEJCTABICHUSI O COIMAIbHBIX HOPMAax M TMPaBUJIAX MEXKINYHOCTHBIX
OTHOIIICHHUH B KOJIICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITEILHOCTHU MPU CO3AaHUU YUEOHBIX
MIPOCKTOB, PEIICHUH YYCOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHIMOJHCHUN XUMUUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TIPUHUMATh MOTHBBI, HaMEpPEHHUsl, JIOTUKY U
apryMEHTBI IPYTUX MIPU aHAIU3€ PA3IMUYHBIX BUIOB YUCOHOU JIESITEIHHOCTH,

2) NaTPUOTHYECKOTO BOCTIMTAHUA:

LEHHOCTHOTO OTHOIIEHUSI K WCTOPUYECKOMY M HAYYHOMY HACIEIUIO
OTE€UYECTBEHHOU XMMMUH;

yBaXEHUsI K TIPOIIECCY TBOpPYECTBA B OO0JaCTH TEOPUU U MPAKTHUUECKOTO
MPUJIOKEHUSI XUMHUHM, OCO3HAHUS TOTO, YTO JAaHHBIE HAYyKW €CTh pe3yJbTaT
JUTUTENIPHBIX ~ HAONIOJEHUN, KPOMOTJIMBBIX  DKCIEPUMEHTAIbHBIX  IOWCKOB,
MIOCTOSIHHOTO TPYAa YYEHBIX U TPAKTUKOB,;

MHTEpECca U MO3HABATEIbHBIX MOTUBOB B MOJYYEHUH U MOCIEAYIOIIEM aHAIN3E
nH(pOpMaIMK O MEePEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTEYECTBEHHONW XUMUH,



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOTO CO3HAHUS, dTUYCCKOTO TIOBEICHHS,

CIIOCOOHOCTH OIICHHWBATh CUTYAIlUH, CBSI3aHHBIC C XUMHYCCKUMU SIBIICHUSMH, H
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACh Ha MOPAJTbHO-HPABCTBCHHBIC
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJCHHWE W IOCTYIKH CBOWX TOBApHILIEH C
MO3UIIMK HPABCTBEHHBIX M IMPABOBBIX HOPM M C YYETOM OCO3HAHUS ITOCIIEIICTBHM
MOCTYITKOB;

4) popMHUpOBaHUS KYJbTYPbI 310POBbSI:

MOHMUMaHUS IIEHHOCTEH 370poBOrO0 MW  Oe3omacHOro oOpa3a  JKH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (HU3MYECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOMoIeHUsT TpaBUJl 0€30MacHOr0 OOpalleHuss ¢ BelecTBaMU B OBITY,
MTOBCEHEBHOM JKM3HU, B TPYAOBOU JEATEIHLHOCTH;

MOHUMAaHUS IIEHHOCTH TIPaBWJI HWHAWBUIAYAJBHOTO W  KOJJICKTHBHOTO
0€301acHOr0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIINX 3J0POBBIO M JKU3HH JIHOJICH;

OCO3HAHUS TIOCJICACTBUNA M HENPHUATHS BPEIHBIX MPHUBBIUEK (yHOTpeOcHMS
AJIKOTOJIs, HAPKOTHKOB, KYPEHHS);

5) Tpy/10BOTr0 BOCIIATAHNS :

KOMMYHUKATHBHOW  KOMIIETGHTHOCTH B y4eOHO-MCCJIEIOBATEIIbCKOM
JCATEIBHOCTH, OOIIECTBEHHO TIOJIC3HOW, TBOPYECKOH MW  JAPYIHMX  BHJAX
NeSATEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YydYacTHE B PCIICHUH TPAKTHUYSCKUX 3ajad
COLMaJIbHOM HaMpaBICHHOCTH (B paMKax CBOEro Kijacca, IKOJbI);

WHTEpeca K MPaKTUYECKOMY HM3yYEHHIO0 MPOQPECCUuil pa3InyHOro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUH 110 XHMHUH,

yBaOXXCHUS K TPYY, JIOJSIM TPYyJla U Pe3yJIbTaTaM TPYI0BOMU JACATEIBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAMBUAYAJIbHOH  TPacKTOPHUH
oOpa3zoBanus, Oyaymied mpodeccuu W peanu3alri COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUHW, HHTEPECOB U
noTpedHOCTeN 00111eCTBa,;

6) 3K0JI0rH4€eCcKOro BOCIUTAHUA:

OKOJIOTHYECKHU II€JIeCO00pa3HOr0 OTHOIICHUS K MPUPOJE KaK HCTOYHUKY
CYIIECTBOBAaHHUS KU3HH Ha 3eMIc;

MMOHMMAaHUS TJIOOATBHOTO XapakTepa 3KOJIOTHUYECKHX MpoOJieM, BIUSHUS
HPKOHOMHYECKHUX IMPOIIECCOB Ha COCTOSHUE TTPUPOIHON U COIIMAIBHOU CPEJIbI;

OCO3HAHMS HEOOXOJUMOCTH HCIIOJb30BAHMS JOCTMDKCHHH XUMHUU IS
pEIICHHS BOTIPOCOB PAllMOHAIBLHOTO TPHUPOJIOIOIB30BAHUS;



AKTUBHOIO HENPHUATHS  JCWCTBUW, NPUHOCAIIMX BpEN  OKpPYXKarolen
MPUPOJIHON cpelie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC IKOJIOTUYECKUE
MOCJIEACTBUA NPEANPUHUMAEMBIX JEUCTBUM U IPEIOTBPALIATH UX;

HAIMYUSA PA3BUTOr0 HKOJOTHYECKOTIO MBILUICHUS, YKOJOTHYECKON KYJIBTYPHI,
OIIbITA JIeATEIbHOCTH AKOJIOTMYECKOU HAIPaBJIEHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCSI MMU B ITO3HABATEIIbHOW, KOMMYHHUKATUBHOW W COLUAIBHOU
MpPaKTHKe, CIIOCOOHOCTM M YMEHHS aKTUBHO IPOTUBOCTOSTH  HJCOJIOTHHU
xemohoouwy,

7) HEeHHOCTH HAYYHOI'0 TIO3HAHUS

MHUPOBO33pPEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA HAYKH
1 00IIIECTBEHHOMN MTPAKTHKU;

MOHUMAaHHS CreuudUKU XUMHUM KakK HayKd, OCO3HaHus €€ pojau B
(GbopMUPOBAaHUU PAIMOHATBLHOTO HAYYHOTO MBIIUICHUs, CO3JaHUU I€JIOCTHOTO
MpeCTaBlIeHUs] 00 OKpYKalollleM MHUpPE KaKk O €IMHCTBE MPUPOJBI U YeJOBeKa, B
MO3HAHUU TMPUPOIHBIX 3aKOHOMEPHOCTEH M pEHIeHUH NpoOjeM COXpaHCHHS
MIPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B OCOOOH  3HAYMMOCTH XHUMHU IS COBPEMEHHOMU
UMBWIM3ALWN: B €€ TYMAHUCTUYECKON HANIPABJICHHOCTH U BaXXHOMW POJIM B CO3JaHUU
HOBOM 0as3pl MaTepHaTbHON KYJbTYphl, B pEHIEHUU TIOOAIBHBIX MPOOIEM
YCTOWYHMBOIO PA3BUTHUSL YEIOBEYECTBA — CHIPHEBOM, SHEPIETUYECKOM, NMUILEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOECIEUEHUH YCIOBUI
YCTEIIHOTO TPY/Ia U SKOJIOTHYECKU KOM(MOPTHOM KU3HU KaX0T0 YIeHa OOIIeCTBa,

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH. TIOHUMAHUS CYIIHOCTH METOIOB
MO3HAHMS, UCIOIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOIb30BaTh
MoJTydyaeMble 3HAHMS JJIs aHajdu3a U OOBSACHEHUS SBJICHUM OKPYXKAIOUIEro MHUpa U
MIPOUCXOIAIIMX B HEM M3MEHEHUH, YMEHUsI JIeJIaTh OOOCHOBAHHbBIC 3aKJIIOUCHHS Ha
OCHOBE HAaYYHBIX (DAKTOB M UMEIOIIMXCS JAHHBIX C €TI0 MOJYYSHUS TOCTOBEPHBIX
BBIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJb30BaTh XHMHYECKHE 3HAHHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

HMHTEpeca K O3HAHUIO, UCCIIEAOBATEINBCKON AEATEIBHOCTH;

TOTOBHOCTM U CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM0oOOpa30BaHUI0, K AaKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHUM 1O XUMHUU B
COOTBETCTBUH C KM3HEHHBIMU MMOTPEOHOCTSIMH,

WHTEpeca K OCOOCHHOCTSIM TpyJAa B pas3liUuHbIX cdepax mpodeccruoHaTbHON
JIEATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI



MertanpeaMeTHbIE Pe3yJIbTaThl OCBOEHHUS MPOrpaMMbl MO XMMHHM HAa YPOBHE
CpeaHero o0IIero 0Opa3oBaHus BKIFOYAIOT:

3HAYNMBIC TUTSE dbopmupoBaHUsI MHPOBO33pECHUS oOy4Jaromuxcs
MEXKIUCIUIUITMHAPHBIE (MEKIPEIMETHBIC) OOIICHAYYHbIC IMOHSATHS, OTPAKAIOIIHEC
[IETIOCTHOCTh HAy4YHOW KapTHHBI MHpa U CHeUuPUKy METOJ0B IO3HAHUS,
HCIOJB3YEMBIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO, dHEPIHs, sSBICHUE,
MPOIIECC, CUCTEeMa, HAay4HbIA (PaKT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpus, UCCIIeA0BaHNE, HAOIIOCHHE, H3MEPCHHE, SKCIIEPUMEHT U JIPYTHE);

YHHBEpCaJbHbIC Y4YeOHBbIC NCHCTBHUS (MMO3HABATEIIbHBIC, KOMMYHHKATHBHBIE,
peryJIITHBHBIC), oOecneunBaronie GopmupoBanue HyHKINOHAILHOW IPaMOTHOCTH
U COIMAJIbHON KOMITIETEHIIUN 00YyUYaroIINXCs;

CIIOCOOHOCTh 00YYAIOIIUXCS UCTI0JIb30BATh OCBOCHHBIE MEXIUCIIUIIMHAPHBIE,
MUPOBO33pPEHUYECKHE 3HAHWS W  yHUBEpCajJbHble Yy4YeOHBIC  JICUCTBUSA B
MO3HABATEJIILHOW U COLIMAJIbHOMN MPAKTUKE.

MeranpeaMeTHble  Pe3yJbTaThl OTPaXKalOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABaTEIbHBIMH, KOMMYHUKATUBHBIMU UM  PETYJIATUBHBIMU
JICUCTBUSIMU.

IMo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIE NeliCTBHUS

1) 6a30Bble JJOrHYEeCKHeE TeHCTBHSA:

CaMOCTOSTEIbHO  (OopMyJIMpoBaTH M aKTyaJU3upoBaTh  Ipodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENeATh IICJIM JCATCIIBHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HUX
JTOCTHYKEHHUSI, COOTHOCHUTD PE3y/IbTaThl ACITEILHOCTH C TIOCTABJICHHBIMU IEJIAMHU;

UCIIONIb30BaTh MPH OCBOCHUH 3HAHWN MPUEMBI JIOTHYECKOTO MBbIIIICHHS
BBIJICIIATh XapakTEpHbIE MPH3HAKH IOHATHH M YCTaHABIMBATh MX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHATHSA IS OOBSICHEHHUS OTACIbHBIX (DAKTOB W
SIBJICHUM,

BBIOUPATh OCHOBAaHUS W KPHUTEPHH U KIACCH(PHMKAIIMKA BEIIECTB M
XAMHUYECKHX PEaKI[Hii;

yCTaHABIMBATh [PHYHUHHO-CIACACTBEHHBIE CBS3M MEKAY HM3y4aeMbIMH
SBJICHUSMU,

CTPOUTH JIOTMYECKHE pacCykaeHus (MHIyKTHBHBIC, IEAYKTUBHBIE, IIO
AHAJIOTMH), BBISBIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B pPacCMaTPUBACMBIX
SBJICHUAX, (POPMYIHUPOBATH BEIBOIBI U 3aKITIOUECHUS;

IOPUMEHSTh B IPOILECCE IMO3HAHUS HCIONb3yeMble B XUMHH CHMBOJINYECKHE
(3HAKOBBIC) MOJICIIH, ITPEOOPA30BHIBATH MO/ICIBHBIC MPEACTABICHUS — XUMUYCCKHI
3HaK (CMMBOJI) 3JIEMEHTa, XUMUYecKas popMmysa, ypaBHEHHE XUMUYCCKOW PEaKIHH
— IpH pPENIEHHH Y4eOHBIX IMO3HABATEIBHBIX M MPAKTHYECKHX 3a1ad, MPUMEHATH



Ha3BaHHBIC MOJIEIbHBIE TPEACTABICHUS JUIsI BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BbIe HCCJIEI0BATEIbCKHE TeiiCTBHS:

BJIAJIETh OCHOBAaMU METOJIOB HAYYHOI'O TO3HAHMS BEIIECTB U XUMHYECKHUX
peaxkiuu;

dbopMyIMpOBaTh IEIHM U 3a]a4u UCCIIECIOBAHUS, UCIIOIL30BaTh MTOCTABICHHbBIC
U CaMOCTOSITEIbHO CGHOPMYJIUPOBAHHBIC BOIMPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHUS M OCHOBBI JJis1 (hOPMUPOBAHUSI THUIIOTE3bI MO MPOBEPKE MPABUIHLHOCTHU
BBICKA3bIBAEMBIX CYXKICHUMH;

BJIaJIETh HABBIKAMH CAMOCTOSITEILHOTO IUIAHUPOBAHHUS U  TPOBEICHUS
YUCHHYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOII0JaTh 3a XOIAO0M
MpoIiecca, CaMOCTOATENIBHO TMPOTHO3UPOBATH €ro pe3yibTaT, (HOpMYyIHUpPOBaTh
0000I1IeHNs U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB HUCCIIEIOBAHMUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOACIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOHW  HCCIEAOBATEIBCKOW UM MPOEKTHOM
NESATeTLHOCTH, TIPOSIBIIATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSATEIILHOMY ITOUCKY
METOJIOB pElIeHUs NPAKTUYECKUX 3a]ad, NPUMEHEHUIO pPa3JIMYHBIX METOJI0B
MMO3HAHMS.

3) padora ¢ uHpopManHeii:

OPHCHTHPOBATHCS B  Pa3jIMYHbIX HMCTOYHHMKAX HH(popmanuu (Hay4IHO-
MONyJISIpHAs JIUTepaTypa XHUMHYECKOTO COJIEP)KaHUs, CIpPaBOYHBIE IMOCOOUS,
pecypcbl MHTepHETa), aHAIM3UpOBaTh MH(POPMAIMIO Pa3IWYHBIX BHIOB U (GopMm
MpeCTaBICHUS, KpUTUUECKH OLICHUBATH €€ JIOCTOBEPHOCTh U HENPOTUBOPEUUBOCTD;

dbopMyIMpOBaTh 3alPOCHl M MPUMEHSITh PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wuHpOpMaIUK, HEOOXOAUMON JJII  BBINOJHEHUS yYEeOHBIX  3ajad
ONPEICIIEHHOTO TUIIA,;

puoOpeTaTh OMNbBIT HCMOJIB30BaHUSA HWHGOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH U PA3IMYHBIX TOUCKOBBIX CUCTEM,

CaMOCTOSITEJILHO  BBIOMpPATh  ONTUMANIBHYIO  (OpPMY  TMPEACTaBICHUS
uHbopmaliuu (cxemsl, rpaduKH, JUarpaMMbl, TaOIHIIBI, PUCYHKH U APYTHE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU paboOTe ¢ XUMUYECKOM
uHbopMaIiell: MPUMEHITh MEXKMNpeAMeTHbIe ((U3nUecKkne W MaTeMaTHYSCKHUE)
3HaKU U CUMBOJIBI, (POpMyIIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJIAIHOCTH.

KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE eliCTBUS

3aJlaBaTh BOIPOCHI IO CYUIECTBY OOCYKIa€MOM TEMBI B X0/I€ IMajIora U/WiH
JTMCKYCCHH, BBICKa3bIBAaTh UJEH, (POPMYIUPOBATH CBOU MPEAIOKEHHSI OTHOCUTEIHHO
BBITIOJTHEHUS TIPEIJIOKEHHOM 3a1a4H;



BBICTYIIaTh C IMPE3EHTALIMEN pe3yJbTaTOB MO3HABATEIbHON AEATEIbHOCTH,
MOJYYEHHBIX CAMOCTOATEIBLHO MM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peain3alui y4eOHOro MmpoekTa, U (GOopMyJIUpOBATH BBHIBOJIBI
M0 pe3ysibTaTaM MPOBEAEHHBIX MCCIEAOBAHUNA TMYTEM COIVIACOBAHUS TO3UIUMK B
X0J1e 00CYXJICHUSI U 0OMEHAa MHCHUSIMH.

PeryasiTuBHbIC YHUBepCAJbHbIC YUeOHbIC 1eiiCTBUA:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIATh CBOKO TO3HABATEIBHYIO
NEATEIbHOCTh, ONpenessass €€ LelId W 3aJadd, KOHTPOJIHMPOBATH M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpeAjiaraéMblii  ajaropuT™M JIeHUCTBUNA TpH
BBINIOJIHEHUM YYEOHBIX M HCCIENOBAaTEIbCKUX 3aJlad, BbIOMpaTh Haubosee
3G (EeKTUBHBIN Ccroco0 MX peleHus ¢ Y4YETOM MOJy4YeHUs HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIJISITh CAMOKOHTPOJIb JIEITEIBHOCTM HAa OCHOBE CAaMOAHAIHM3a U
CaMOOIIEHKH.

MNPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbIE pe3yiabTaThl OCBOEHHUS MPOTPAMMBbI 110 XUMHUU Ha YIIIYOJIEHHOM
YpOBHE Ha YPOBHE CpPEeJHEro 00I1ero oopa3oBaHusl BKIIOUYAIOT crieupUUecKue s
y4eOHOro npeaMera « XUMHsI» Hay4dHble 3HAHUSI, YMEHHUS U CIOCOOBI JICUCTBHUI 1O
OCBOCHHIO, MHTEPIpPETALUd U MpeoOpa3oBaHMIO 3HAHUM, BBl JEATEILHOCTH IO
MOJIY4YCHHIO HOBOTO 3HAaHMS M TPUMEHEHHMIO 3HAHUW B pa3IMYHBIX Y4EOHBIX
CUTyalusX, a TAKKE B pEaJbHbIX )KU3HEHHBIX CUTyalUsAX, CBSI3aHHBIX C XUMUEH. B
porpaMMe N0 XHMHUHU TMPEAMETHbIE pe3yJbTaThl MPEACTABICHBI IO ToJam
W3YUYECHHUS.

10 KJIACC

[IpeameTHble  pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XuMUHS»
OTpaXkaroT:

c(OpMHUPOBAHHOCTh MPEACTABICHUI: O MECT€ M 3HAYE€HUU OPraHuyecKOou
XUMHHU B CHUCTEME E€CTECTBEHHBIX HayK M €€ poJih B OOECIEYEHUHU YCTONYMBOTO
pPa3BUTHs YEJOBEYECTBA B PEIIEHUU MPOOJIEM IKOJIOTMUYECKOM, IHEPreTUYECKOn U
MUIIEBON 0€30MacHOCTH, B Pa3BUTHH MEIULIMHBI, CO3/IaHUM HOBBIX MaTepHAaJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B o0ecreyeHuun pPaLMOHAIIBHOTO
MPUPOAOIIONIB30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KyJIbTYPHI
YeJI0OBEKA, a TAKXKE KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/10pPOBBIO
Y IIPUPOJHOM CpeJie;

BJIAJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHHUM,  KOTOpas  BKJIKOYAET:
OCHOBOIOJIArarIllINe NOHATUSA — XUMHYECKHUW 3JIEMEHT, aTOM, AP0 U JJIEKTPOHHAS
obomouka artoma, S-, P-, d-aToMHbBIe OpOWTAM, OCHOBHOE U BO30YKAEHHOE



COCTOSIHMA aToMa, TUOpUAM3alUsi AaTOMHBIX OpOuTaNei, HOH, MOJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTEINIEHb OKUCICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA O0BEM, YTIEPOIHBIN CKeNeT, PyHKIMOHAIbHAS
rpymmna, paaukai, CTPYKTypHbie ¢GopMmyiabl  (pa3BEpHYThIE, COKpAIIEHHBIC,
CKEJICTHBIC), H30MEpHUs CTPYKTypHass W MpPOCTpaHCTBEHHas (reoMerpuyeckas,
ONTHYECKAs), H30MEpPbl, TOMOJIOTUYECKHHA Psil, TOMOJOTH, YIJIEBOIAOPOJIBI,
KHCIIOPOA- U a30TCOAEp KallUe OpraHuYecKue COCAMHEHHsS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJEKYJISIDHbIE COCAMHEHHS; TEOPHUM, 3aKOHBI
(nepuoanueckuii 3akon JI. M. MenneneeBa, Teopusi CTPOCHHUS OpPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MAacChl BEIIECTB, 3aKOH COXPAHECHHUSI
U TPEBpAlCHHUS DSHEPrHMM TMPH XUMHYECKHUX PEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHI S3bIK XMMHUH, MHUPOBO33PEHUYECKHE 3HAHUS, JIeKalllie B OCHOBE
MOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; TPEICTABICHUS O
MEXaHU3Max XUMUYECKUX pEaklMi, TEPMOJUHAMUYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O B3aUMHOM BIIUSIHUU aTOMOB U TPYIII aTOMOB B
MoJiekynax (MHIYKTUBHBIM M Me30MepHbId 3¢ dektol, opueHtanToll u Il pona);
(dakToJIOorMYecKue CBEIEHHUS O CBOMCTBAxX, COCTaBe, IMOJYYEHUU U 0Oe30macHOM
WCIOJIb30BAaHUU BAaXXHEHIIMX OPraHUYECKHX BEIIECTB B OBITY M MPAKTHUYECKOU
JeSTEeIHHOCTH YeNIOBEKa, OOUIMX HAYUYHBIX MPUHIMIAX XUMHYECKOTO MPOU3BOACTBA
(Ha mprMepe TPOM3BOACTBA METaHOJIa, IIepepabOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHUH: BBISABIATH XapaKTepHble NPHU3HAKU TOHSTHH,
yCTaHaBIMBAaThUX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATUS MpPH
ONKMCAHUM COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COETUHEHUIA;

c(hOpMHUPOBAHHOCTH YMEHHUI:

UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJISl COCTaBJICHUS MOJIEKYJISPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJICTHBIX) (OPMYT OPraHUYECKUX
BEILECTB,;

COCTaBJIATh YPAaBHEHHUS XMMUYECKUX PEAKIMI U pacKpbIBaThb UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIMil  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OanmaHca HJTHX peaKkIuid, peakiuil HMOHHOTO OOMeHa NyTEM
COCTAaBJICHUS UX TOJHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHU;

U3TOTABIMBATh MOJIETN MOJIEKYJ OPraHMYECKUX BEIIECTB JJISi MIUIIOCTPALUU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHMI: YCTaHABIMBATh MNPUHAJIEKHOCTh H3YUYEHHBIX
OpraHMYECKUX BEIIECTB [0 HX COCTaBy U CTPOCHUIO K OMNpPEIeIEHHOMY
KJacCy/Tpynne COeAMHEHHWH, JaBaTh MM Ha3BaHUSA [0 CHUCTEMaTHYECKOM
HoMeHkinarype (IUPAC) u mpuBOAWTH TpPUBHAIbHBIC HA3BAHUS IS OTIEIBHBIX
NpECTaBUTENICH OPraHUYECKUX BEUICCTB (ITHIICH, AlleTUJICH, TOJYOJI, TIIHIEPHH,
ATWICHIJINKONb, (EeHOJ, (QopManbIerujl, aueTanbJIeruja, areToH, MYypaBbUHas



KUCJIOTa, YKCYCHasi KHUCJIOTa, CTCAPUHOBAs, OJICMHOBAs, MaJbMUTUHOBAS KHUCJIOTHI,
TJIMIMH, aJaHWH, ManbTo3a, (DPyKTO3a, aHWIWH, AMBHHUJ, W3OMPEH, XJOPOIPEH,
CTHUPOJI U APYTHE);

C(OPMHPOBAHHOCTh YMEHHSI ONPEACIATh BHJ XUMHYECKOH CBS3M B
OpPraHUYCCKUX COCAMHCHUAX (KOBAJICHTHAss W HOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

C(OPMHPOBAHHOCTh YMEHUS TPUMCHSITH TIOJIOKECHHUS TEOPUU CTPOCHUS
opranuueckux BemecTB A. M. BytiiepoBa s 00bsCHEHHS 3aBUCHMOCTH CBOWCTB
BEIIIECTB OT MX COCTaBa U CTPOCHUS,

c(OPMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTaB, CTPOCHUE, (PU3NUECKUE
U XMUMHYECKHE CBOWCTBA THUIIUYHBIX TMPEICTABUTEICH pPAa3JIUYHBIX KJIACCOB
OpPraHUYECKUX BEIICCTB. AJIKAHOB, IIMKJIOATKAHOB, AJIKCHOB, aJKaJUCHOB, AJIKMHOB,
apOMAaTUYECKUX YIJICBOJOPOJIOB, CIHMPTOB, albJCTHIOB, KETOHOB, KapOOHOBBIX
KUCJIOT, MPOCTBIX M CJIOXHBIX 3(PHUPOB, KUPOB, HUTPOCOCIUHCHHH W aMHHOB,
AMHHOKHUCIIOT,  O€JKOB,  yrieBoAoB  (MOHO-, JU- ©  TOJHCAXapHUIOB),
WUTIOCTPUPOBATh ~ T'CHETHYECKYK)  CBfA3b  MEXKIYy  HUMH  YPaBHCHUSIMHU
COOTBETCTBYIOIIMX XUMHUCCKHX PEAKIUH C WCIOJB30BAHUEM CTPYKTYPHBIX
bopmyu,

c(OPMHPOBAHHOCTh yMEHHSI TOATBEPKIATh HA KOHKPETHBIX IpHUMepax
XapakTep 3aBUCHMOCTH PEAKIIMOHHOMN CIIOCOOHOCTH OPTaHUYECKHX COCAMHEHUH OT
KPaTHOCTH U THIA KOBAJICHTHOMN CBs3M (G- M T-CBSI3U), B3aUMHOTO BJIMSTHHSI aTOMOB
Y TPYII aTOMOB B MOJICKYJIaX;

c(OPMHUPOBAHHOCTh YMEHUS XapaKTepPHU30BaTh UCTOYHUKH YTICBOJOPOIHOTO
ChIpbs (HETh, MPUPOTHBIN Ta3, YTOJIb), CIIOCOOBI €ro MepepadOTKU U MPAKTHUECKOE
NPUMEHEHUE TIPOTYKTOB NIepepabOTKH;

Cc(OPMHUPOBAHHOCTh BJAJCHHUS CHUCTEMOW 3HAHUH O ECTeCTBEHHO-HAYYHBIX
METO/aX TMO3HAHUS — HAOJIOJACHUU, U3MEPCHUHU, MOJCIMPOBAHUM, IKCIIEPUMEHTE
(peasTbHOM M MBICIICHHOM) M YMEHUS TIPUMEHSITh 3TH 3HAHUS,

Cc(OPMHUPOBAHHOCTh YMEHHS MPUMEHATHOCHOBHBIC OIEPAIMU MBICIUTEILHON
JCSITeIPHOCTH — aHajdW3 M CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMATHU3AIHIO,
BBISIBIICHHE MPUYNHHO-CIICJACTBEHHBIX CBSI3eH — JIJISl U3Yy4YCHUS CBOMCTB BEILECTB U
XUMHUYECKUX PEaKITHii;

c(OPMHUPOBAHHOCTh YMCHHIA: BBISBIATh B3aUMOCBSI3b XUMHUCCKUX 3HAHUH C
HNOHATUSMH U TPEICTABICHUSMH JIPYTUX C€CTECTBCHHO-HAYUYHBIX MPEJAMETOB IS
OoJiee OCO3HAHHOTO IOHMMAHUS CYIIHOCTH MAaTepHAIbHOTO EJIMHCTBA MHPA,
UCIIOJIb30BaTh CHCTEMHBIC 3HAHUS 10 OPTaHUYECKONH XUMHH i OOBSICHCHUS U
NPOTHO3MPOBAHUS SBJICHUN, IMEIOIIUX €CTECTBEHHO-HAYYHYIO IIPUPOY;

c(OPMHUPOBAHHOCTh YMEHHUI: MPOBOIUTH PACUETHI 0 XUMUYCCKUM (hopMyiam
U YPaBHCHHUSAM XHMHUYECKHX PEaKIUil C HCIOJb30BaHHEM (U3NYCCKUX BEIUYHH



(Macca, 00BEM ra30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PacyE€Thl MO HAXOXKICHUIO XUMHUYECKOW (POpMYJIIbI
BEILIECTBA M0 M3BECTHBIM MACCOBBIM JOJISIM XMUMHUYECKHX 3JIEMEHTOB, MPOIYyKTaM
CropaHusl, TNIOTHOCTHU T'a3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTb YMEHUM: MPOTrHO3UPOBATh, aHAJTM3UPOBATH U OILICHUBATH C
MO3UIUHI YKOJIOTUYECKOU 0e30I1acHOCTH MOCJICACTBUSA OBITOBOM u
MIPOU3BOJICTBEHHOM JIESATEILHOCTH YEJIOBEKA, CBA3aHHOM C MepepadOTKOM BEIIECTB,
WCIIOJIb30BAThIIOYUYEHHBIC 3HAHUS JJISI IPUHSITUS TPAMOTHBIX peleHUu MpooyieM B
CUTYyallUsIX, CBSI3AaHHBIX C XUMUEH,

c(hOpMUPOBAHHOCTb YMEHHUMN. CaMOCTOSITEILHO IIJIAHUPOBATh W TMPOBOIUTH
XUMHAYECKUN OKCIIEPUMEHT (MMOJIydeHHe M M3yYeHHE CBOWCTB OPraHUYECKUX
BEIIECTB, KAYECTBEHHBIC pEAKIMU YIJIEBOJOPOJOB PpA3IWYHBIX KIJIACCOB H
KUCJIOPOJICOJIEPKAINX OPraHMYECKUX BEIIECTB, PEUICHHE HSKCIEPUMEHTAIBHBIX
3aJa4 10 pPaClO3HABAHHIO OPraHMYECKHUX BEIISCCTB) C COONIOACHHEM IpPaBHUII
0e3omacHoro oOpalleHus ¢ BelIeCTBAaMU U J1Ta0OpaTOPHBIM  00OpPYJIOBAaHHEM,
dbopmynIupoBaTh 1e€Nb HUCCIEAOBAHUS, TMPEACTABIATH B pazIuyHON opme
pe3yJbTaThl SKCIIEPUMEHTA, AHATM3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIA:

coOJII0/1aTh MpaBWJIa AKOJOTHUECKH IIeJ1eCO00pa3HOro IMOBEJACHUSI B OBITY U
TPYJAOBOM JEATEIBLHOCTA B ILEJISX COXPAHEHUS CBOETrO 3JO0POBbS, OKPYKAIOUIEH
MIPUPOIHOM CPEIbI U JOCTUKEHUS €€ YCTOMYMBOrO pa3BUTHUS,

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JCHCTBUS Ha KUBBIE OPraHU3MBbI
ONpeAeIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokaszarens [1JIK;

aHAJM3UPOBATH I1€J€COO00PA3HOCTh NMPUMEHEHHS OPTraHUYeCKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHHUS PUCK-TIOJIb3a,;

c(hOpMUPOBAHHOCTh YMEHHI. OCYIIECTBIATh IIE€JICHANPABICHHBIN TOHUCK
XUMHYECKON MH(pOPMAIIMK B pa3IMYHbIX UCTOYHHKAX (HaydHas W yuyeOHO-HaydHas
JUTepaTypa, CpeacTBa MaccoBoi mHpopManuu, MHTEpHET U IpYyrue), KpUTHUYCCKU
aHAJTM3UPOBATh XUMHUYECKYI0 UH(POpMAIUIO, IepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBUH C IMOCTABJICHHOW yueOHOM 3a/1aueil.

11 KJIACC

[IpeameTHble pe3ynabTaThl OCBOCHMS Kypca «OOmas W HeopraHuydeckas
XUMHUSI» OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MATEpUAIBHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTU SIBJIICHUW MPUPOJBI, O MECTE M 3HAYEHUHU
XUMUU B CHUCTEME €CTECTBEHHBIX HAayK M €€ pojidi B 00ECIeYeHUU YCTOMUYUBOTO
pPa3BUTHA, B PEIICHUH MPOOJIEM SKOJOTHUYECKON, JHEPreTUYeCcKOr W MHIIeBON
0€30MacHOCTH, B Pa3BUTUM MEIMIIMHBI, CO3JaHUM HOBBIX MaTEPHAJIOB, HOBBIX
HMCTOYHUKOB HSHEPIrHHM, B OOCCIEUEHUM PaAlMOHATIBLHOTO MPHUPOJOINOIH30BAHUS, B



GbopMUPOBAaHUU MHUPOBO33PEHUST M OOIMEH KyJbTYypbl 4YeJIOBEKa, a TaKke
9KOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIIEHUSI K CBOEMY 370pPOBBIO M MPHUPOTHOU
cpene;

BIAJICHUE  CHUCTEMOM  XMMHMYECKHMX  3HAHHUM,  KOTOpash  BKIJIIOYAET:
OCHOBOTIOJIAraOIINE MOHATHS — XUMUUECKUN SJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIHI,
DJIGKTpOHHAss 000JI0ouka aToma, S-, P-, d-aromMHBIe OpOWTAIM, OCHOBHOE W
BO30YXXJIEHHOE COCTOSIHUSI aToMa, THOPUAM3AIMS aTOMHBIX OpOWTalield, HOH,
MOJIEKYJIa,  BaJE€HTHOCTb,  JJIEKTPOOTPUIIATEIILHOCTh,  CTEMEHb  OKHUCJICHUS,
XAMHYeCKass CBs3b  (KOBaJicHTHAs, HWOHHAs, MeETaUIMUecKas, BOJOPOJIHAsN),
KpUCTAJUTMYECKAasT pemI€TKa, XUMUYecKash peakius, pacTBOp, JJIEKTPOJIHTHI,
HEIJICKTPOJIUTHI, JJICKTPOJIMTHYECKAs JIUCCOLMAIMS, CTENEeHb JIMCCOIHAIUY,
BOJIOPOJHBIN  TIOKa3aTelb, OKHCIHWTENIb, BOCCTAHOBUTEINb, TEIUIOBOM 3 eKT
XUMHUYECKOU peaKIuu, CKOPOCTh XUMUUYECKON peakIuy, XUMMUYECKOe PaBHOBECHE,
TEOPUU M 3aKOHBI (TEOpHs 3JICKTPOIMTHYCCKON TUCCOLMAIIUHU, TMEePUOINICCKUI
3akoH JI.M. MeHneneeBa, 3aKOH COXpAaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MIpEBpAIEHUs PHEPTUHU MPU XUMHYECKHX PEaKIMIX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JCHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHMBOJHUYECKHH S3BIK
XMWY, MUPOBO33PEHUECKHE 3HAHMSI, JIeXKAIMe B OCHOBE MTOHUMAaHUS TPUINHHOCTHU
U CUCTEMHOCTH XMMHUYECKHUX SIBJICHUHN; COBPEMEHHBIC MPEJCTABICHHUS O CTPOCHUHU
BEIIECTBA HA AaTOMHOM, HMOHHO-MOJEKYJISIPHOM M HaJMOJICKYJISIPHOM YpPOBHSX;
MpEACTaBICHUS] O MEXaHM3MaX XUMHUYECKUX peaKIui, TEPMOIUHAMHYECKUX U
KHHETUYECKNX 3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O XHMHYECKOM PaBHOBECHH,
pacTBOpax M AMCIEPCHBIX CUCTeMaX; (PaKTOJOTHYECKHUE CBEJEHUS O CBOICTBaX,
COCTaBe, MOJYYCHUU U OE30MaCHOM HCIIOJIb30BAaHUU BAXKHEUIIUX HEOPTaHUUYECKUX
BEIIECTB B OBITY W MPAKTUYECKOW JEATETbHOCTH YEJIOBEKAa, OOIIMX HAyYHBIX
MIPUHIIAIIAX XUMUUYECKOTO TTPOU3BO/JICTBA,;

c(hOPMUPOBAHHOCTb YMEHUM: BBISABISATH XapaKTEpPHbIC MPU3HAKU TOHSITHUH,
yCTaHaBJIMBaTh WX B3aUMOCBS3b, WCIIOJIL30BaTh COOTBETCTBYIOIIME TMOHITHS TPHU
OMMCAaHUN HEOPTAaHMYECKHUX BEIIECTB U UX MPEBpaIlCHUH;

c(hOPMUPOBAHHOCTh YMEHHS HCIOJIB30BaTh XUMHUUYECKYI0 CHUMBOJIMKY JUIS
coctaBieHus GOpMyJT  BEIIECTB U ypaBHEHUM  XUMHUYECKHX  PEaKIIMii,
cucreMarndeckyro HomeHkiatypy (IUPAC) u TpuBHanbHBIC HAa3BaHUS OTACIBHBIX
BEILIECTB,

c(hOpMUPOBAHHOCTb YMEHUS ONPEACIATh BAJICHTHOCTh U CTEIECHb OKHUCIICHHS
XAMHUYECKUX DJIEMEHTOB B COCIMHCHHUSX, BHUJ XUMHUYECKOW CBs3M (KOBaJIeHTHas,
WOHHAs, METaJyIM4ecKas, BOJOPOJHAsA), THUI KPUCTAUIMUSCKON  peréTKu
KOHKPETHOTO BEIIECTRA,



c(OpMHUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTH CBOMCTB BEILECTB OT
BUJA XUMHUYECKOM CBSI3M W THUIMA KPUCTAUIMUECKOW PpEIIETKH, OOMEHHBIA WU
JOHOPHO-AKIENTOPHBI MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

c(hOpMHPOBAHHOCTh YMEHHI: KJIacCU(UIUPOBATH: HEOPTraHUYECKHE BEIECTBA
10 UX COCTaBYy, XUMHUECKUE PEAKIIUHU O PA3JIMYHBIM MPU3HAKAM (YHCITY U COCTAaBY
pearupyroumx BEIIeCTB, TEIIOBOMY 3(@eKTy peakiuu, HU3MEHEHUIO CTeneHel
OKHCJICHHUS DJIEMCHTOB, OOpaTHMMOCTH, YYaCTHIO Karajiu3aropa € JpyTue);
CaMOCTOSITETILHO  BBIOMPATh OCHOBAaHUSL W KpUTEpUHU Ui  KJIacCUPUKALUU
M3y4aeMBbIX BEIECTB U XUMUYECKUX PEAKLINH;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBHIBaTh CMBICI NEPHUOJUYECKOTO 3akoHa /Jl.
W. MenzeneeBa U A€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (DYHKITNH,

chOpMHPOBAHHOCTh YMEHMI: XapaKTEpPH30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB ¥ HOHOB XHMMHYECKUX DJIEMEHTOB II€PBOrO—YETBEPTOTO IMEPUOIOB
ITepnonnueckoii cucremsl [I.11. Menneneesa, UCIIONb3ysl OHATUS «IHEPTETUUECKUE
YPOBHUY», «IHEPreTHUECKUE TMOAYPOBHH», «S-, P-, O-aToMHBIE OpOUTAIU,
«OCHOBHOE 51 BO30YXJIEHHOE DHEPreTUYECKUE COCTOSIHUSA aToMa,
O0O0BSACHATH3AKOHOMEPHOCTH H3MEHEHUS CBOMCTB XMMHYECKUX DJIEMEHTOB M HX
CoOeMHEHUM 10 nepuonam u rpynnaMm llepuogmueckon cucremsr . N
MenpeneeBa, BaJl€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS UX
AIIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh ~ YMCHHI:  XapakTepu3oBaTh  (ONMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOWMCTBA  BEIIECTB  PA3JIMYHBbIX  KJIACCOB,  IIOATBEPXKIAThH
CyLLIECTBOBAHUE T'€HETUYECKOW CBSI3UM MEXKJIYy HEOPraHUYECKUMHU BEIIECTBAMHU C
IIOMOILBIO YPAaBHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLU;

chOpMHPOBAHHOCTh ~ YMEHHS  PACKphIBaTh  CYIIHOCTb.  OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEAKLM MOCPEICTBOM COCTABIEHUS 3JEKTPOHHOrO OayaHca
ATUX pEeaKlMi; peakuuii HOHHOro OOMeHa MYTEM COCTaBIEHUS HX MOJHBIX H
COKpAaIllIEHHBIX  HMOHHBIX  YpPaBHCHWUH, peakuuii  TUIpOJIU3a, peaxkuui
KOMILIEKCO0Opa3oBanus (Ha mpuMepe THIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS);

chOpPMHUPOBAHHOCTh YMEHHSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUUYECKUX PEAKLHUU C YYETOM HX IHEPreTHUUYECKUX XapaKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTHM XUMMYECKOW pPEaKUUU B 3aBUCHUMOCTH OT pPa3IMYHbIX
(bakTopoB, a Tak)Ke XapakTep CMEIICHHUs] XMMHUYECKOTr0 paBHOBECHS O] BIUSHUEM
BHEIIHKUX Bo3aekcTBuii (mpunnu Jlelllarense);

chOpPMHPOBAHHOCTh ~YMEHHUS  XapaKTEPU30BaTh XUMHUYECKHE  PEaKIIHH,
JIe)KalllMe B OCHOBE IIPOMBIIUIEHHOIO IIOJYYEHHUs CEPHOM KHCIIOTBHI, aMMHaKa,
oOlIMe HayyHble NPHUHLMIBI XUMHUYECKHUX MPOU3BOJICTB; 1I€1€CO00PA3ZHOCTh



MIPUMEHECHHUSI HEOPTaHUYECKUX BEIIECCTB B IMPOMBIIUICHHOCTH U B OBITY C TOUYKH
3pEeHUsI COOTHOILICHUSI PUCK-TI0JIb34,;

c(hOpMUPOBAHHOCTb BJIAJICHUS CHUCTEMOM 3HAHUW O METOJaXx HAaYYHOTO
MO3HAHUS SBJICHUW TMPUPOABI — HAOIIJACHUE, H3MEPEHUEe, MOJEIUPOBaHUE,
SKCIIEpUMEHT (pealbHbI U MBICIICHHBIN), UCIOJb3YEMBIX B €CTCCTBEHHBIX HayKax,
YMEHHUS IPUMEHSTH 3TH 3HAHUS TIPU SIKCIIEPUMEHTAILHOM HCCIIEIOBAHUU BEIIECTB U
Uit OOBACHEHUST XUMHUYECKUX SBJICHUM, HMEIONIUX MECTO B MPHUPOJIE,
MPAKTUYECKOMN JEATEIHLHOCTH Y€JIOBEKA U B IOBCEIHEBHOM JKU3HH,

c(hOpMUPOBAHHOCTh YMEHUS BBISBIIATH B3aUMOCBS3b XUMUYECKUX 3HAHUU C
MOHATUSMU U TPEACTABICHUSIMUA APYTUX €CTECTBEHHO-HAYUHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO TOHUMAaHUsI MaTEPUATIBLHOTO €IMHCTBA MHUPA,;

c(hOpMUPOBAHHOCTh YMEHHUS ITPOBOJIUTH PACUETHI: C UCTIOIb30BAHUEM TTOHATUI
«MaccoBasi J0Ji1 BEIIECTBA B pPAacTBOPE» U «MOJSpHAs KOHLIEHTPALMSA», MaccChbl
BelllecTBa WM O00BEMa raza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIIU
00BEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BELIECTB; TEIIOBOro 3ddexra
peaKiuy; 3HAYEHHs BOJOPOIHOIO IMOKA3aTeNsl PacTBOPOB KHUCJIOT M IIEIOYEH C
U3BECTHON CTEMEHBbIO0 JHCCOlManuu; Macchl (00bEéMa, KOJIMYECTBa BEIIECTBA)
MPOAYKTA PEaKIMU, €CIU OJHO M3 HMCXOJHBIX BEHIECTB JaHO B BHUJE pacTBopa C
onpeneNéHHON MacCOBOM JI0Jel pacTBOPEHHOTO BEIIECTBA WU JIaHO B H30BITKE
(MMeeT IpHUMeCH); TOJIM BBIXO/a MPOIYKTa peakinun; 00bEMHBIX OTHOIIEHUH ra30B;

c(hOPpMUPOBAHHOCTh YMEHHUMH. CaMOCTOSITEILHO IJIAHUPOBATh W TMPOBOIUTH
XAMHAYECKUH  JKCIepuMeHT  (MpoBeJeHHWe  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAUECTBEHHOI'O COCTAaBA HEOPTraHWYECKUX BEIIECTB, ONPEAECICHUE
Cpeabl PpAacTBOPOB BEMIECTB C TOMONIIBIO HMHIWKATOPOB, HW3YYEHUE BIUSHUS
pa3IUyHbIX  (AKTOPOB HAa  CKOPOCTh  XMMHYECKOW  pEakluH, pelieHue
OKCIIEPUMEHTANIBHBIX 3aJady 1o TemMaM «Mertamie» U «Hemerammsr») ¢
coOJII0/IeHuEM TpaBuil 0€30MacHOTro OoOpalleHusi ¢ BEUIECTBAMU U J1a0OPaTOPHBIM
o0opyaoBaHuEM, GOPMYIHPOBATH 11€JIb UCCIAEAOBAHMS, MPEACTABIATh B PA3IUYHOM
dbopme pe3ynbTaThl SKCIIEPUMEHTA, aHATU3UPOBATH U OLICHUBATHUX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHUI: COOJIOIaTh MpaBUiia MOJb30BAHUS XUMHUYECKON
nocyo u JabopaTOpHBIM 00OpyIOBaHHMEM, OOpalleHUs C BELIECTBAMU B
COOTBETCTBUM C HWHCTPYKIHMSAMHU TIO BBIMOJHEHHUIO Ja0OPATOPHBIX XUMHUUYECKUX
OMBITOB, SKOJIOTUYECKH IIEJIECOOOPA3HOT0 TIOBEJAEHUS B OBITY U TPYAOBOM
NEATEIBHOCTA B LEIAX COXPAaHEHMSI CBOErO 30POBbS, OKPYKAIOILIECH MPUPOIHOU
Cpeapl W JOCTHMXKEHMST €€ YCTOWYMBOTO pa3BUTHS, OCO3HABaTh OIMACHOCTH
TOKCHUYECKOTO JICMCTBHUS HA JKMBBIE OPraHU3MBI ONPEACIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHMUMAs cMbIch nokazarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHMI. OCYIIECTBIATh IIE€JICHANPABICHHBIN TOUCK
XHUMHYECKON MH(pOpPMAIMK B pa3jIMYHbIX UCTOYHHKAX (HAaydHas W yuecOHO-HaydHas



JUTEepaTypa, CpeacTBa MaccoBoi mHpopManuu, MHTEpHET U Apyrue), KPUTHUYCCKU
aHAJTM3UPOBATHXUMHUYECKYIO HH(pOpMAIUIO, TepepadaThiBaThe€ U HMCIOJb30BATHB
COOTBETCTBUH C IMOCTABJICHHOW yueOHOM 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacos
Ne HaumeHoBaHue pa3aesioB M TEM NPOrpaMMbl K 1 JAEKTPOHHLIe (uml)posble)
n/n P porp Bcero OHTPOJILHBLIE PaKTHIeCKue o0pa3oBaTe/ibHbIE pecypchl
padoThel paboThl
Pa3znen 1.TeopeTnyeckne 0CHOBBI OPraHUYECKOi XUMHH
IIpenmer oprannueckoit xumun. Teopus cTpoeHus http://window.edu.ru/,
11 . 8 1 1 : -
oprannyeckux coenuHeHuit A. M. byrneposa http://www.it-n.ru/
Hrtoro mo pasgeny 8
Pa3znen 2.YriieBoaopoabl
21 IIpenenbHble yriaeBoAOPObl — alIKaHbl, IIUKIOAIKAHbI 5 hitp://window. edu.ru/,
) ' http://www.it-n.ru/
HenpenenbHble yriieBoOpoAbl: aJIKEHbI, aJIKaAUEHBbI, http://window.edu.ru/,
2.2 14 1 1 : -
AJKMHBI http://www.it-n.ru/
2.3 ApoMaTnyecKue yrieBoaopo/ibl (apeHbl) 8 http://school-collection.edu.ru
24 TIpMPO/IHLIE HCTOUHHICH YITIEBO/IOPOTIOB 1 HX 4 http://school-collection.edu.ru
nepepaboTka
25 T"anmoreHnpon3BogHBIE YTIIEBOIOPOIOB 4 1 http://school-collection.edu.ru
Wroro mo pazueny 35
Pa3nen 3. Kuciopoaconep:kamueopranniecKknecoeTHHEHHS
3.1 Cruptsl. Denon 11 1 1 http://school-collection.edu.ru
3.2 Kap60HI/IJlebIe COCIUHEHUS: albJAeTUAbl U KETOHBI. 21 1 1 http://SChOOl-COl|ecti0n.edu.|’u
Kap6onossie kucnoTsl. CnoxHbIE 3QUpHL. XKuphI
3.3 YrneBopl 9 1 1 http://school-collection.edu.ru
HWroro mo pazzemy 41
Paznen 4.A30TcoepKaLIMeOpPraHuYecKHecoeMHEH U
4.1 ‘ AMuHBI. AMUHOKUCIOTHI. benku 12 2 2 http://school-collection.edu.ru
Hroro mo pazaeny 12
Pa3nen 5.BbicokoMoJIeKyISIpHbIeCOeTHHEHHST
5.1 ‘ BoicokoMoeKy sIpHbIE COEIMHEHHUS 6 1 1 http://school-collection.edu.ru
HWTtoro mo pasaeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 9 8
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11 KJIACC

KoJsmmuecTBo yacos DJIeKTPOHHBIE
Ne /m S::r“:g;fnf::me PA3NEN0B H TEM Beero KonTpoabubie | IlpakTnueckue f)l;l;g):::::;l:;bnme
padoThI padoThI pecypeni
Pa3znen 1. TeopeTnyeckneoCHOBBIXUMHH
Ctpoenne atoma. [leproanueckuii 3aK0H
1.1 " rI[)epI/IO,I[I/I‘ICCKaﬂ CHI():Teﬁa XUMHUYECKUX 9 1 MIM
anementoB [I. V1. MenpaeneeBa collection.edu.ruf
12 Crpoenue BemecTBa. MHOT00Opasue 1 5 httQ://S_ChOOI-
BEIIECTB collection.edu.ru/
1.3 XUMHUYECKHE PEeaKIUu 19 2 2 Mlm
collection.edu.ru/
HUroro mo paszaeny 39
Pa3nen 2. Heopranmueckasxumusi
2.1 Hemeranmist 31 2 3 M‘M
collection.edu.ru/
2.2 Mertawist 23 2 4 http:/ischool- ://S.C hool-
collection.edu.ru/
Hroro 1o pasneny 54
Paznea 3.XuMuA H KU3Hb
31 MeToas! MO3HAHUS B XUMUM. XUMUS U 9 1 httQZ//S_ChOOl-
JKM3Hb collection.edu.ru/
Hrtoro no pasgeny 9
Ha3Banue moayJist
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10 9




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLIECCA
OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 1JISd YUEHHUKA
* Xumus, 10 xnacc/ Ily3zakop C.A., Mamuuna H.B., ITonkoB B.A., AkinoHepHOe
obmectBo «M3natenbcTBO «IIpocBemnieHne»

o Xumus, 11 xmacc/ IlyzakoB C.A., Mamuuna H.B., ITonkoB B.A., AkunoHepHoe
obmectBo «M3natenpcTBO «lIpocBernieHue»

METOINYECKHUE MATEPUAJIBI J1JIsA YUYUTEJIA

Xumus, 10 kmacce/ IlysakoB C.A., Mamuuaa H.B., TlomkoB B.A., AkIiuoHepHOE
obmectBo «M3narenncTBO «lIpocBenieHue»

Xumus, 11 kmacce/ IlysaxkoB C.A., Mamnuaa H.B., TlonkoB B.A., AkiuonepHoe
obmecTBo «M3naTenbcTBO «IIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCblI CETH
UHTEPHET

HNuTepHeT-pecypcesl: http://window.edu.ru/  EmuHoe  okHO  jgocTyma K
oOpazoBarenbHBIM pecypcam http://www.it-n.ru/ — cereBoe co0OO0IIECTBO yYHTENCH
XUMUHU  «XHWMO03a» M cooOmmecTBo yumreneh-uccienonarenein «HOY-XAV»
(MHTEpECHBIE MaTepUasbl, KOHKYPCBI, ()OPYMBI, METOAMYCCKHE PEKOMEHIAIIUH 10
OpraHU3alMK UCCIIET0BATCIBCKOM NI TEILHOCTH).

http://www.alhimik.ru — mone3nsie coBeTbl, 3((EKTHBIC OMBITHI, XUMHYCCKHUEC
HOBOCTH, BHPTYaJIbHBIA peneTuTop (CalT OyIeT MOJIe3eH Kak JUisi YYCHHUKOB, TaK U
JUTS yYUTENei).

http://school-collection.edu.ru - Exunas komiekius HUPPOBBIX 00pa30BaTEIbHBIX

pecypcoB.
http://window.edu.ru/ - ExnHoe okHO J0CTyIa K 00pa3oBaTe/IbHBIM pecypcam
http://www.l-micro.ru/index.php?kabinet=3 - HWudopmamus 0  IIKOJIHLHOM
000pyI0BaHUH.

http://www.school.edu.ru/default.asp - Poccutickuii o0reo0pa3oBaTebHBIN TOPTAI
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