PABOYASA ITPOT'PAMMA
yueOHOoro npeamera «XumMus. Yriay0JeHHbI YPOBEHb»

11st ooydarommxes 10 —11 kiraccos

HNOACHUTEJIBHASA 3AIITUCKA

PaGouast mporpamMma 1Mo XMMHUHM Ha YpOBHE CpeqHEro odiero odbpazoBaHusi pazpaboraHa
Ha ocHOoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
@enepanun», TpeOOBaHUI K pe3ylbTaTaM OCBoeHHUs (enepanbHO  00pa3oBaTeNbHOM
nporpammbl cpeHero obmero oopaszoBanusa(POIl COO), npencraBienHsix B denepaibHoM
rocyaapcTBeHHOM oOpa3zoBatenbHOM crangapre COO, ¢ yuérom Konuenmuum npernopaBaHus
y4eOHOro mpeaMera «XuUMHUs» B oOpa3oBaTelIbHBIX opraHm3anusx Poccuiickoit deneparuu,
peanu3yromux OCHOBHBIE 00pa30BaTEIbHBIE IPOTPAMMBbI, 1 OCHOBHBIX IMOJIOKeHHH «CTpaTeruu
pa3zButusa BocnuTanusi B Poccuiickoit @enepanun Ha nepuon ao 2025 roga» (Pacmopsokenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIUIyONEHHOTO M3yYEHHUs 3aHUMAaeT Ba)XKHOE MECTO B CHUCTEME
€CTeCTBCHHO-HAyYHOrOo oOpa3zoBanusi yuammxcsi 10-11 xiaccoB. H3yuenue mpeamera,
peaimdyeMoe B YCIOBUSAX AU(PPEPSHIUPOBAHHOTO, MPOGHUIBLHOTO OOydYeHUs, MPHU3BAHO
obOecnieunTh 0O0IIe00pa30BaTEIbHYI0 U OOMIEKYIBTYPHYIO MOATOTOBKY BBIMTYCKHHUKOB HIKOIIBI,
HEOOXOMUMYIO JUIsl aIalTallid MX K OBICTPO MEHSIOIIMMCS YCJIOBHSIM KH3HU B COLIMyME, a
TaKXKe IS TPOAOIDKEHHsT OOy4YeHHsS B OpTaHU3alUsaX Npo(ecCHOHAIBHOTO 00pa3oBaHMs, B
KOTOPBIX XUMHS SIBJISICTCS OJTHOU U3 MPUOPUTETHBIX JUCIIUIUIMH.

B mporpaMmMe mo XuMuUM Ha3Haue€HUE MpeAMeTa «XHUMHUA» TMOIy4daeT MOIPOOHYIO
MHTEPHOpPETAIMI0 B COOTBETCTBUU C OCHOBomojararomumu mnojoxenuamu dPIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH LI€JIeH, ColepKaHus, pe3yJbTaTOB 00yUeHuUsl U TpeOOBaHUN K YPOBHIO
MOATOTOBKU BBIMTYCKHUKOB. CBUAETEIBLCTBOM TOMY SIBJISIIOTCSA CJIEAYIOLIUE BBIIOJIHSEMbIE
MPOrpaMMOii Mo XuMuu QyHKIUU:

¢ uH(pOPMAIMOHHO-METOIMYECKas, pealu3alus KOTOpoH oOecreunBaeT IMOIydYeHUe

MIPEJICTaBICHHs O LIETAX, COAEpKaHWM, OOIIeH CTpaTeruu OoOydeHUs, BOCIHUTAHUS U
pa3BUTHS O0YyYaIOUINXCA CPEACTBAMH IpeaMeTa, U3yd4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHMpYIOIAsg, KOoTopas  MpeAaycMaTpuUBaeT  OIpejAeieHUe:

MPUHLMIIOB CTPYKTYpUPOBAaHUSA U  IOCJIEIOBAaTENIbHOCTH H3Y4YEHHsS] y4eOHOTro
MaTepuasa, KOJMYECTBEHHBIX M KayeCTBEHHBIX €ro XapaKTepUCTUK; MOJIXOJ0B K
(OpMUPOBAHUIO COJEPKATENILHON OCHOBBI KOHTPOJS M OLEHKH 00pa30BaTENIbHBIX
JOCTHXKEHUM 00ydYaromuxcsi B paMKaX HMTOTOBOM arTecTaluu B ¢GopMe eTUHOTrO
rocy/1apCTBEHHOIO SK3aMEHa 110 XUMHUHU.

[IporpamMma asist yriryOGi€HHOTO U3yUEHUS] XUMUU:

® yCTaHaBJIMBAaeT MHBAPUAHTHOE NPEIMETHOE COoepk aHHue, 005S3aTeIbHOE IS U3YUCHHUS

B paMKax OTAENbHBIX npoduieil, mnpeaycMaTpuBaeT  paclpeaeieHue Hu
CTPYKTYpHUPOBAaHHE €T0 IO KJIaccaM, OCHOBHBIM COJIEpKaTEeNbHBIM JMHHUSIM/pa3aenam
Kypca,

e 1aéT MpUMEpHOE pacrpesesieHne Y4eOHOro BpeMEeHH, PEKOMEHIyeMOro Al U3YUEeHUs

OTJIETIbHBIX TEM;
e [pejJiaraeT NMPUMEPHYIO IOCIEAOBATEIbHOCTh H3Yy4YEHHUsS Yy4eOHOro marepuana cC
Y4ETOM JIOTUKH MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKITPEIMETHBIX CBSI3CH;



e a€T METOAMYECKYI0 MHTEPIPETAlHI0O LeNed M 3aJad M3y4YeHHs NpeaMeTa Ha
yriayOn€HHOM ypOBHE C y4ETOM COBPEMEHHBIX IPHOPUTETOB B CHCTEME CPEIHEIrO
o0miero oOpa3oBaHUs, COJAEPKATEIbHON XapaKTePUCTUKH IUIAHUPYEMBIX PE3yJIbTaToOB
OCBOEHHUSI OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbI CpelHero oOIiero odpazoBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TAK)KE C Y4ETOM OCHOBHBIX BHJIOB
y4e0HO-TI03HABATEIbHBIX JIEHCTBUN 00ydYalomerocss IO OCBOSHUIO COJCPIKAHUS
npeamera.

[lo Bcem Ha3BaHHBIM MO3ULMUSAM B NPOrpaMMe€ MO XUMHHM MHPETyCMOTpPEHA
IIPEEMCTBEHHOCTh C OOY4YEHHEM XHMHUU Ha YpPOBHE OCHOBHOro o0Imero oOpasoBanus. 3a
npenejaMu  yCTaHOBJICHHOHW MPOrpaMMON IO XUMHUHU  00s3aTeNIbHON  (MHBApHUAHTHOM )
COCTaBJISIOUICH collep:kaHus y4eOHOro mpeaMera « XUMHs 0CTaéTcsl BO3MOKHOCTh BBIOOpA €ro
BAPUATHUBHOW COCTABIIAIOIICH, KOTOpast JOJHKHA ONPENEIATHCA B COOTBETCTBUU C HAIIPaBICHUEM
KOHKPETHOTO MPOouIis 00yUeHHS.

B cootBerctBum ¢ koHnentyaibHbiMUA mojoxkeHusmu DPI'OC COO o HazHaueHUU
npeaMeToB 0a30BOTo U YriTyOJIEHHOTO YPOBHEH B cucTeMe AU PepeHInpOBaHHOTO 00yUeHus Ha
ypOBHE cpeAHero obmiero oOpa3oBaHusl XMMHUS Ha YPOBHE yriyOJIEHHOTO M3y4eHHUs HalpaBlieH
Ha pealu3alil MPEEeMCTBEHHOCTH C IMOCIEAYIOIIUM JTalloM MOJIY4YEHHUS] XUMHYECKOIO
o0pa3oBaHMsl B paMKaX HW3YYEHHUS CHEIHAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKUX
JTUCIUIUIMH B By3axX U OpraHU3alusx cpeaHero npodeccruoHanibHOro oopasoBanus. B 31oil cBsi3zu
u3yuyeHue mnpeaMera «XHUMHS» OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA pacllupeHue u
yriayOjaeHue TEOpeTHMUEeCKOM W MPAaKTUYECKOM MOJArOTOBKM OOYyYarolMXCs, BbIOpaBIINX
ornpenenéHHBINA Tpodmb 00yUeHHsI, B TOM YUCIIE C TIEPCIEKTHBON MOCIEAYIOMETO TMOIyIeHUS
XUMHUYECKOro 00pa3oBaHus B OpraHu3alusx nmpodeccuonaabsHoro oopasosanus. Hapsy ¢ atum,
B cBere TpeboBanuii ®I'OC COO K mIaHUpPYEeMBIM pe3ysibTaTaM OCBOEHUs (enepanbHON
00pa30BaTeNBHON MPOTPaMMBI CPEIHET0 O0IIero oOpa3oBaHUs U3YYCHHE MpeaMeTa «XUMUSDY
OpPUEHTHPOBAHO TAK)KE HA PELIEHME 3a/1a4 BOCIIUTAHUS U COLIMATIBLHOTO Pa3BUTHS 00ydaroIuxcs,
Ha (OPMHUPOBAHHE Y HUX OOIICMHTEIUICKTYaIbHBIX YMEHUH, YMEHUHN pallMOHAN3alUN y4eOHOTrO
Tpyaa M OOOOWIEHHBIX CHOCOOOB  JAEATENbHOCTH, HMEIOIIUX  MEXIAUCHUIUIMHAPHBIH,
HAJIMPEIMETHBIN XapaKkTep.

CocraBngomuMy  npeaMera «XUMHUS» Ha YpPOBHE YIIyOJI€HHOrO W3Y4YEHHS SIBISIOTCS
yrayOnénnbie Kypeol — «Oprannueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OIpeJIeJIEHUH TMOAXO0J0B K OTOOpY M CTPYKTYPHOM OpraHM3alluu COAEp)KaHUS 3TUX KypCcOB B
IporpaMMe Mo XMMHHU 3a OCHOBY HpUHATHI nojoxeHuss ®PI'OC COO o paznuuusx 0a30Boro u
yriyOa€HHOrO ypoBHEHN U3yUeHUs IIpeIMeTa.

OcHoBy copepxanusi KypcoB «Opranuyeckass XuMus» U «OOmas u HeopraHuyeckas
XUMHS» COCTABIIIET COBOKYMHOCTh MPEIMETHBIX 3HAHUM M YMEHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3yY€HHUS MpeaMeTa. DTa CHUCTeMa 3HAaHUN MOJIy4aeT ONpelel€HHOE TEOPETUUYECKOe
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OONbIIMKA  00BEM
¢akTonoruueckoro marepuana. Tak, Ha yriayOJIEHHOM YpOBHE M3Y4YeHHUs MpeaMeTa odecreueHa
BO3MOXXHOCTh 3HAYUTENLHOTO YyBEIWYCHHs] O0bEMA 3HAHMM O XUMHUYECKHUX OJIIEMEHTaX H
CBOMCTBAaX UX COCIMHEHUN Ha OCHOBE PACHIMPEHUS W YTIIyONEHUS MPEJCTaBICHUNH O CTPOCHHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHMs PeaklMii, pacCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKOW KUHETHUKU U TEPMOJMHAMUKHU. V3yueHue nepruoauueckoro 3akoHa u
[lepuonuyeckoil  cUCTeMBl ~ XMMHUYECKUX  DJIEMEHTOB  0a3MpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSX O CTPOSHUU aTOMa. XUMHUYECKasl CBSI3b OOBSICHIETCS C
TOYKH 3pEHHS] SHEPreTHMUECKUX H3MEHEHUH IMpu e€ oO0pa3oBaHMM M pa3pylIEHUH, a TaKkKe C



TOYKH 3peHusT MeXaHU3MOB e€ oOpa3oBaHus. V3ydyeHue THUIOB peakUuid HTOMOJTHSAETCS
(dbopMupOBaHUEM TMPEACTABICHUI 00 AMEKTPOXUMHUUYECKUX MPOIECCAX U ANEKTPOIU3E PACILIABOB
U pacTBOpPOB BellecTB. B Kkypce opraHmdeckod XUMUM TPU PACCMOTPEHHHM DPEAKIIMOHHOM
CIOCOOHOCTH COCIMHEHUH ynenseTcss 0co00e BHUMaHKHE BOIpocaM 00 3JIEKTPOHHBIX 3 dekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX pPeaKiuil.
Oco0oe 3HaYeHHe MMEeT TO, YTO Ha COJEp)KaHHuEe KYpCOB XMMHH YTIIIyOJIEHHOTO YpOBHS
M3Y4YeHMs JUIsl KIJIACCOB OMpenes€éHHOro mnpoduis (TJaBHbIM 0o0pa3oM Ha HX CTPYKTypy U
XapakTep JIOMOJHEHUH K 0o0mIel crucTeMe MpeIMETHBIX 3HAHHMI) OKa3bIBAIOT BIMUSHUE CMEXKHBIC
npeaMmersl. Tak, Hampumep, B COACpPKAHWU MpeaMeTa Ui KIACCOB XHMUKO-(HU3UYECKOTO
npoduias OoJbIIOe 3HaUYeHHWE OyAyT UMETh JJIEMEHTHl Y4eOHOro MaTepuajia 1o OOIeld XUMHH.
[Ipyn m3ydeHuu mnpenMera B JAaHHOM cllydyae akIeHT OyAeT clelaH Ha OOIIHOCTh METO/OB
MO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPHI B XUMHUH M B (PU3UKE: aTOMHO-MOJICKYJISIPHASI TEOPHS
(MonekynsapHast Teopust B (U3MKE), 3aKOHBI COXPAaHEHHMS MacChl W DHEPIUH, 3aKOHBI
TEPMOJUHAMUKH, SJIEKTPOIN3a, IPEICTABICHUS O CTPOCHUH BEIIECTB U JPYyroe.
B T0 ke Bpems B coaep:kaHuU MpeaAMeTa sl KJIAaCCOB XUMHUKO-OMOJIOTHYECKOTO MPOQPHIIS
OOJBIINN yACTBHBIA Bec OyIeT UMETh OpraHWYecKas XUMUs. B 3ToM ciydae mpenocTaBiseTcs
BO3MOXKHOCTB I 00Jiee 00CTOSATENIbHOTO PACCMOTPEHUS XUMUYECKONW OpraHU3aluy KJIETKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKU€ CTPYKTYpHBIC
KOMITOHEHTBI, KaK JHUMHJbI, OCTKU, YIrJIeBOJAbI, HYKICHMHOBbIE KUCIOTHI U apyrue. [Ipu stom
3HAHHUSA O COCTaBE M CBOMCTBAX IPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CIIy>KaT OCHOBOM JUIsl U3YUYEHUSI CYIIIHOCTH MPOLIECCOB (POTOCUHTESA, JIbIXaHUs, TUILIEBAPEHUSI.
B mnnane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHUS OOIIEHAaYyYHBIX
METOJIOB IIO3HAHMS U OIbITA IPAKTUYECKOIO IPUMEHEHUS HAYUHbIX 3HAaHUM U3yueHHUe IpeaMeTa
«Xumus» Ha yriayOJaEHHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBI3AX C y4eOHBIMU
IpeIMeTaMu, BXOJIALIMMU B COCTAB MIPeIMETHBIX obnactell « EcTecTBEHHO-HAyUYHBIE IPEIMETHI»,
«MaremaTuka u uHpopmaTuka» u «Pycckuil SI3bIK U TUTEpATypay.
[Ipn u3yueHum y4yeOHOro mpeameTra «XuUMUS» Ha YIIyOJIEHHOM ypOBHE TaKke, Kak Ha
YpPOBHE OCHOBHOTO U CpeaHero ooémero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3amadeit
MIEPBOCTENEHHOW 3HAYUMOCTH sBisieTcs (OpMHUpPOBaHHE OCHOB HAyKHM XUMHUHU Kak oOiacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMS, IIPAKTHUUYECKOM JEATEIIBHOCTH YEJIOBEKa W OJHOIO U3
KOMIIOHEHTOB MHUPOBOM KyJbTYypbl. Pemienue 3Toil 3agaun Ha yriyOJEéHHOM ypOBHE M3Y4YEHHs
IpeMeTa IPeanoaraeT peaqnu3alnio TaKuX Heen, Kak:
¢ (opmupoBaHUE NPEACTABICHUN: O MaTEPHAIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y MTO3HABAEMOCTH SIBJIEHUHN MPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HayK U
e€ BeAyllel ponu B 00eCIEYeHUH YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUYECTBA: B PEILICHUU
po0JIeM SKOJIOTMYECKOM, PHEPreTHYecKo M MUIIEBOW O€30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, CO3JAHMHM HOBBIX MaTEpHalOB, HOBBIX MCTOYHMKOB DJHEPIMM, B
obecrieyeHun paloHaIbHOIO IIPUPOIOTNIOIB30BaHUS, B dbopMupoOBaHUU
MHPOBO33PEHHUS U 00IEH KyJIbTypbl YEJIOBEKA, a TAKKE IKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOIIECHHUS K CBOEMY 3/10POBbIO U IPUPOJHOM CpEIE;

® OCBOCHHME CHCTEMbl 3HAHMH, JEXKAIIUX B OCHOBE XMMHUYECKOH COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa: (yHAAMEHTaJIbHBIX MOHSITHH, 3aKOHOB H
TEOpUH XHMHH, COBPEMEHHBIX IMPEACTABICHUI O CTPOCHHUM BEIIECTBA Ha Pa3HbBIX
YPOBHSX — aTOMHOM, MOHHO-MOJIEKYJIIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJUHAMUYECKUX U KUHETHUECKUX 3aKOHOMEPHOCTSIX NMPOTEKAHUSI XUMUUYECKUX



peakmuii, 0 XUMUIECKOM PAaBHOBECHH, PACTBOpaX M JHUCIIEPCHBIX CUCTEMax, 00 o0mux
HAaYYHBIX IPUHIUINAX XUMHUYECKOTO MPOU3BO/ICTBA;

dbopMupoBaHHe y OOYYarOMIMXCS OCO3HAHHOTO TIOHUMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHYCCKUX 3HAHUH [UIsi OOBSICHEHHUS KIIIOYEBBIX HIEH M TpodiieM
COBPEMEHHOW XHMHUH, MJI1 OOBSCHEHUS M TPOTHO3UPOBAHUS SIBICHUM, HUMEIOIINUX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEIICHHs] MPOOJIeM, CBS3aHHBIX C
XUMHEH, TMPOTHO3UPOBAHMS, aHAJIM3a W OIEHKHM C TO3UIMI SKOJOTHYECKOM
0€30IacHOCTH TOCJICICTBHI OBITOBON M MPOW3BOJICTBEHHOM JCSITEIBHOCTH YEJIOBEKA,
CBS3aHHOM C XHMMHYECKUM TIPOU3BOJICTBOM, WCIIOIH30BAHHEM U IEepepadOTKOM
BCIIIECTB;

yIIIyOJICHHE TPEJCTaBICHUH O HAyYHBIX METOJAaX TO3HAHUsA, HEOOXOIUMBIX IS
MPUOOPETEHUSI YMCHHI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKHX
SIBJIEHUM, WMEIOIIMX MECTO B MPHUPOJE, B MPAKTUYECKOM JEATEIIBHOCTH H
TMOBCETHEBHOM KU3HH.

B 1mraHe peasm3anuu MEpPBOOYEPEIHBIX BOCIHMTATEIBHBIX M Pa3BUBAOIIUX  (DYHKIHIA
IIEJIOCTHOM CUCTEMBI CpeJHero oOIIero oOpa3oBaHUs MPH HU3YYCHUH IpeaMera «XUMHs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MIPUOOPETAIOT TAKHE 1SN U 33]1a4H, KaK:

BOCIUTaHHE YOEXKIEHHOCTH B TMO3HABAEMOCTU SIBJICHHUN TMPUPOJIbI, YBAKECHUS K
MpOLIeCCYy TBOpPYECTBAa B O0JACTU TEOPETUUYECKUX M MPUKIAIHBIX HCCIEAOBAHUN B
XUMHH, (OPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKH,

pa3BUTHE MOTHUBALIMU K OOYyYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOSHUS O0IICUYCIIOBEYCCKUX [IEHHOCTEH;

pa3BUTHE TMO3HABATENIbHBIX  WHTEPECOB, HMHTEJUIEKTYalIbHBIX U  TBOPYECKUX
crocobHoCcTel 00yvaromuxcsi, GOpMUPOBAHUE Y HHUX CO3HATEIBHOIO OTHOIICHUS K
caMo00pa30BaHUI0 U HEMpPEpPHIBHOMY 00pa3oBaHUIO KaK YCIOBUIO YCIEUTHOU
poeCCHOHAIBHOW U OOIIECTBEHHOM JEATEIHHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO M MOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

(¢bopMHpOBaHHE YMEHHI W HaBBIKOB Pa3yMHOI'O NPUPOJIONOIb30BAHUS, pa3BUTHE
OKOJIOTMUECKON  KyJbTYpbl, NPHUOOpETEHHE  OMbITa  OOIIECTBEHHO-TOJIE3HOM
SKOJIOTUYECKOM JIeATSIIHHOCTH.

OO1mree 4yUCIIO YacoB, MPETYCMOTPEHHBIX IJs W3Y4YEHHs] XHUMHH Ha YTrIyOJIeHHOM YpOBHE
cpenHero obmero odpaszoBanusi, coctaBiser 204 vacos: B 10 kmacce — 102 yaca (3 vaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEIeN0).



COJEP)KAHUE OBYUYEHMUA
10 KJIACC

OPIAHNYECKASA XUMUA

TeopeTnyeckne 0OCHOBBI OPraHNYeCcKO XUMHUH.

[Ipenmer W 3HaueHWE OPraHUYECKOH XUMHHM, TPEACTABICHHE O MHOT000pa3uu
OPraHUYEeCKUX COCTUHECHUM.

DJNEeKTPOHHOE CTPOEHUE aTOMa YIJIEPOAa: OCHOBHOE M BO30YXKIEHHOE COCTOSHHSL.
BanenTHble BO3MOKHOCTH aToma yriepoga. XHMHUYECKas CBA3b B OPraHUYECKUX COCIUHEHUSX.
Tunbl TuOpUAM3anMK aTOMHBIX opOuTanel yriaepona. MexaHu3smbl 00pa3oBaHUsl KOBAaJICHTHOU
cBsi3U (OOMEHHBIH U JIOHOPHO-aKLENTOPHbIIN). THUIbl epeKpbIBaHUs aTOMHBIX OpOHUTasel, O- U
n-cBs3u. OnuHapHasi, JBOMHAs M TpoiHas cBa3b. CrocoObl pa3pbiBa CBSI3€ B MOJIEKYJaxX
opranudeckux BeuiecTs. [loHsTHe 0 cBOOOAHOM paauKanie, Hykjaeopuie u anekrpodure.

Teopuss crpoeHuss opraHuueckux coenuHeHuid A.M. bytiepoBa u coBpeMEHHbIE
IIPEJICTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAaUEHUE TEOPUU CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MonexynsipHble u CTPYKTypHbIe (opmynbl. CTpyKTypHBIE (DOpPMYIIBI pPa3sIHYHBIX BHJOB:
pa3BEpHyTasA, COKpall€HHas, cKenerHas. M3omepus. Buabl wu3zomepuu: CTpyKTypHasd,
[IPOCTPAHCTBEHHAs. OJEKTPOHHbIE H(PQPEKThl B MOJEKYyJaX OpPraHMYeCKUX COEAMHEHUI
(MHIyKTUBHBIM U ME30MEPHBII 3P PEKTHI).

[IpencraBnenne o kiaccu(puKauy opraHudeckux BemecTs. [loHsTHE 0 PYHKIMOHATBHON
rpynne. 'omonorus. ['omonornueckue psaasl. CucremMarnyeckass HOMEHKIIATypa OpraHMYecKUX
coeaunenuil (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX MIPEJICTABUTENICH.

OcobenHoctn W kjnaccuuKanus — OpraHMdyeckux  peakumid.  OKHCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUN B OPraHUYECKON XUMHUH.

DKcrepuMeHTalIbHbIE METOJIbI M3YYEHHs BELIECTB W MX MpPEBpallleHUui: O3HAKOMIIEHHE C
oOpa3aMu OpraHM4ecKUX BELIECTB W MaTepuajlaMHM Ha MX OCHOBE, OMBITHI [0 MPEBPALLEHUIO
OpPraHMYeCKUX BELIECTB IpU HarpeBaHuu (MJaBieHHe, OOyIJIMBaHME W  TOpPEHue),
KOHCTPYHUPOBAaHUE MOJEJIEH MOJIEKYJ OPraHNYECKUX BEIECTB.

Yriaesoaopoaslt.

Ankanbl. ['omoniorudeckuit psii ainkaHoB, oOmiast ¢popMmysa, HOMEHKJIATypa U W30MEpHS.
DJIEeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYT alKaHOB, SP -THOPHIM3AIMS aTOMHBIX
opburaneit yriepoaa, 0-cBsi3b. Puzndeckne CBOMCTBA aIKaHOB.

XUMHYECKHE CBOWMCTBA aJIKaHOB: PEaKIUU 3aMEIIECHUs, U30MEepU3allui, AETUAPUPOBAHNUS,
UMKIW3alWY, T[HpPOJIM3a, KpekuHra, ropeHus. llpeacraBmeHue o MeXaHHW3Me peakUui
paZMKaJIbHOTO 3aMELICHHUS.

Haxoxxnenue B npupoe. CriocoObl MOTy4eHUS U IPUMEHEHHE aJIKaHOB.

Huxnoankansl. O6mIast popmMysa, HOMEHKIATypa U uzoMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHYECKUX CBOMCTB MaiblX (LMKJIONPOINAH, LUKIOOyTaH) M OOBIYHBIX (IIMKJIONEHTaH,
LUKJIOT€KCaH) IUKI0aIKaHOB. ClocoObl MOTYUYEHHs U IPUMEHEHHE IUKIIOATKAHOB.

Anxensl. ['omonoruueckuit psia ankeHoB, oOmias GopMmyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYN alKeHOB, SP’-TMOPHIM3AIMs aTOMHBIX opOuTaneit
yriaepoza, 0- U m-cBsi3u. CTpyKTypHas U reoMeTpuyeckas (Luc-TpaHc-) uzomepus. Ousndyeckue
CBOWCTBA aJKEHOB. XWMHYECKHE CBOWCTBA: PEAKUWHU MPUCOCIUHEHUS, 3aMelleHus B d-
MIOJIOKEHNE TPU JBOMHOW CBS3W, MOJUMEpU3alMM W OKucieHus. [IpaBuno MapkOBHHMKOBA.
KayecTBeHHBIE peakiiuy Ha ABOHHYIO CBs3b. COCOOBI MOTYyUYSHHS U IPUMEHEHHUE aJIKEHOB.



Anxaguensl.  Kiaccupukauus — ankaaueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHEIE,
kymyauposannvie). OCOOEHHOCTH  DIICKTPOHHOTO CTPOCHHS W XHMHYECKHX  CBOWCTB
conpsikEHHbIX ueHoB, 1,2- u 1,4-npucoenunenue. Ilomumepusanus conpsukEHHBIX HEHOB.
CrniocoObl 1osy4eHHs 1 IPUMEHEHNE aJIKaIUEHOB.

Anxunbsl. 'oMonoruyeckuii psij alkuHOB, 00mas Gopmyiia, HOMEHKIATypa U U30MEPHSL.
DNEeKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKMHOB, SP-THOpPHAM3AIMS aTOMHBIX
opbutaneii yriepona. DPU3MYECKHE CBOWCTBA aJKMHOB. XWMHUYECKHE CBOMCTBA: PEAKIUU
IIPUCOEANHEHNS, AUMEPU3ALUU U TPUMEpPU3aLnU, OKUciaeHus. KucioTHbIe CBOWCTBA aJIKUHOB,
MMEIOIIMX KOHIIEBYIO TPOWHYIO CBA3b. KadecTBeHHBIE peakiy Ha TPOHHYIO CBs3b. CrOCOOBI
MOJIy4YEHHUS U IPUMEHEHUE aJIKUHOB.

ApomMaTtudeckue yrieBoaopo/ibl (apeHsl). 'omonoruyeckuii psii apeHoB, obmas popmya,
HOMEHKJIATypa ¥ M30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIBI OeH307Ia.
dusnueckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBOWCTBA OCH30Ja M €ro TOMOJIOTOB: pPEaKIUH
3aMelIeHus] B OCH30JIbHOM KOJIbLIE M YTJIEBOJOPOAHOM pajuKaje, pPeakuu MPUCOCTUHEHHUS,
OKHCJIEHHE TOMOJIOTOB Oensona. [IpeacraBnenue o0 OpUEHTHPYIOUIEM JEHCTBUU 3aMeCTUTENeH
B OEH30JIbHOM KOJIbIIE HAa IMPUMEpPE AJKWIBHBIX paJuKaioB, KapOOKCUIbHOW, THIPOKCUIBHOM,
aMUHO- W HUTPOrPYIIbI, aTOMOB rajaoreHoB. OCOOEHHOCTM XUMHYECKMX CBOMCTB CTHpOJA.
[Monumepuszamust  ctupona. CrnocoObl  TOMy4YeHUS W NPUMEHEHHE  apOMAaTUYECKUX
yTJIEBOIOPO/IOB.

[Ipuponnsiit ra3. [lomytaeie HedTsHBIE ra3el. HedTs u e€ mpoucxoxaenue. KameHHbIi
yIoJlb U TPOAYKTHI ero mepepadotku. CrocoObl mepepadoTKu He(TH: TEepPEeroHKa, KPEKWHT
(TepMUYeCKH, KaTalIuTU4ecKuii), pudopmMunr, nuponus. [IpoaykTsl nepepaboTku HeTH, UX
MIPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas cBsI3b MEX/1y pa3IMUHbIMU KJIaCCaMU YIJIEBOJOPOJIOB.

DIEKTPOHHOE CTPOEHUE TaJIOTeHIPOU3BOIHBIX YIJIEBOAOPOI0OB. Peakiuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIly, HUTPOIpyMNIy, LHMAHOTPYMIy, aMHHoOrpymmy. JleficTBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO M CHOMPTOBOIO pacTBopa IEnodyu. Bzammopelictue
JUTaJOreHAJIKAaHOB C MarHueM M LMHKOM. lIoHsATHE O MeTaloOpraHMYecKUX COEIUHEHMSX.
Hcnonb30BaHre TrajllOr€HIPOU3BOJHBIX YIJIEBOJOPOIOB B OBITY, TEXHUKE W NPU CHUHTE3€
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Y4YEHUS BEUIECTB M MX [PEBpAIlEHU: H3Y4YECHHE
(¢u3NYeCKUX  CBOWCTB  YIJIEBOJOPOAOB  (PacTBOPUMOCTh),  Kaue€CTBEHHBIX  peakUuit
YIJIEBOIOPOJIOB PA3JIMYHBIX KJlaccoB (oOeciBeunBaHHe OpPOMHON MM MOJIHOM BOJABI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aUMOJCIHCTBHE alETWIEHa C aMMHA4YHbIM pacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHapy»XeHHE YIJIepOAa W BOJOPOJAa B OpPraHMYECKHX BEIIECTBaX,
MOJIy4E€HHE 3TUJIEHA U U3yUeHUE ero CBOMCTB, 03HaKOMJIeHHE ¢ KosuekuuaMu «Hedtb» n
«Yronp», ¢ oOpa3namMu IUIaCTMAcC, KaydyKOB U PE3UHBI, MOJEIHUPOBAHUE MOJEKYII
YTJIIEBOJIOPO/OB U TaJOT€HIPOU3BOAHBIX YIJIEBOJLOPOIOB.

Kucnopoacoaepxaniue oprannyeckme coeJMHeHHS.

IIpenenvHble onHOATOMHBIE crupThl. CTpoeHHME MOJEKyd (Ha HpUMepe MeTaHola u
sTanoina). ['omonoruueckuii psj, oduas Gpopmya, H30MepHsi, HOMEHKJIATypa U KIacCU(PUKAIIHSL.
@u3nyecKkue CBOMCTBA MNPEAEIBbHBIX OAHOATOMHBIX CHHPTOB. BOMOpPOIHBIE CBS3UM MEXAY
MOJIEKYJIaMH CHUPTOB. XHMHUYECKHE CBOWCTBA: pEAKIMH 3aMelleHus, JAeruapaTaiui,
OKHCJICHHUS, B3aUMOJICIICTBHE C OPraHNYeCKUMHU U HEOPraHWYeCKUMU KuciaotaMu. KauecTBeHHast
peakuus Ha OJHOATOMHbIE CHUPTHI. JleficTBHE 3TaHOJIa U METAHOJA Ha OPraHM3M 4YeJIOBEKa.
CriocoOblI 1osryueHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie aupel, HOMEHKIaTypa 1 u3omepus. OcCOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB.

MHoOroartoMHele CIMPTHl — 3THJICHIIUKONb W IIMLEpUH. DU3HUECKHE U XUMHUYECKHE
CBOMCTBA: pEaKUUU 3aMEILEHUs, B3aUMOJEHCTBUE C OpPraHUYECKMMHM U HEOPraHUYECKUMU
KHMCJIOTAaMHU, KaueCTBEHHAs! peaklusi Ha MHOrOaTOMHbIE cnupThl. IIpencraBieHre o MexaHu3Me
peakiuii HykineopuibHOro 3aMernieHus. JlefictBue Ha oprannusM yenoBeka. CriocoObl OTyYeHHs
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYJIbl, B3aMMHOE BIMSHUE T'MIPOKCOIPYIIBI U OEH30JBHOIO A1pa.
@dusnueckue cpoiictBa (eHonma. OcOOEHHOCTH XMMHUYECKHX CBOHMCTB (enona. KadecTBeHHBIC
peakiuu Ha (enon. ToxcuuHocTh (eHona. CrocoObl MOMy4YeHHs U NpPUMEHEHue (eHoa.
®eHonpopMalberuaHas CMOJIA.

KapOoHumnbpHbIE COENMHEHUS — QIbJETHAbl M KETOHBL. OJEKTPOHHOE CTPOECHHE
KapOOHMIBHOM Trpynmbl. ['oMoJOruyeckue psiibl albICTHAOB M KETOHOB, oOmias ¢opmyna,
U30MepHsl M HOMEHKJIaTypa. PuU3NyecKue CBOMCTBA albJETHJOB U KETOHOB. XHMMHUYECKHE
CBOMCTBA aNbJETUOB M KETOHOB: peakuuu mpucoeauHeHus. OKHUCIEHUE albJIeruioB,
KAaueCTBEHHbIE pEaKIMU Ha anbjerujipl. CrocoObl MOJy4eHHUsS W NPUMEHEHHUE albJEeruJ0oB U
KETOHOB.

OnHOOCHOBHBIE IpeJelibHble KapOOHOBBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHMS MOJIEKYJI
KapOOHOBBIX KHcHOT. M3omepuss u HoMmeHknarypa. Pusnyeckue CBONCTBA OJHOOCHOBHBIX
IpeseabHbIX KapOOHOBBIX KHUCJIOT. BonopoaHble CBsI3U MEXIy MOJIEKYJaMH KapOOHOBBIX
KHCIOT. XMMHUYECKAE CBOWCTBA: KUCIIOTHBIE CBOMCTBA, peakUusl ATEPU(PHUKAINU, PEAKLIUU C
y4acTHEM YTJIEBOJOPOJHOro panukana. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIIOTHI. IloHsATHE
O MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT — CJIOXKHBIX 3pupax. MHOrooOpasue KapOOHOBBIX KUCIIOT.
OCOOECHHOCTH CBOWMCTB HENPEACTbHBIX M apOMAaTHYECKUX KApOOHOBBIX KHUCIIOT, JUKApOOHOBBIX
KHCIIOT, TUAPOKCUKAPOOHOBBIX KHCHOT. [IpeacraBurenu BbICIIMX KAapOOHOBBIX KHCIIOT:
CTeapuHOBas, MaJbMUTHHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08As KUCIOThl. CrocoObl
MOJTyYeHHS U IPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Crnoxuble 3¢upsl. ['omonornueckuil psin, obmas Gopmyia, H30MepHUst 1 HOMEHKJIATypa.
duznyeckue 1 XMMHUYECKHUE CBOMCTBA: TUAPOJIN3 B KUCIION U IIEJIOYHOU Cpefie.

Kupsl. Ctpoenue, ¢puznyeckue U XMMHUECKHE CBOMCTBA KMPOB: THAPOJIN3 B KHUCIOW U
11es104Hoi cpene. OCOOEHHOCTH CBOWCTB KHUPOB, COJAEPKAIIMX OCTATKH HETIPEAEIbHBIX )KMUPHBIX
KHcaoT. JKupsl B ipupoe.

MBpu1a KaK COM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBUE.

OOmast xapaktepucTuka yrieBonoB. Kiaccudukanms yriaeBogoB (MOHO-, AM- U
nojucaxapuabl). MoHocaxapuabl: TIOKO3a, (pyKTo3a, rajakto3a, pubo3a, ae30KkcupuOo3a.
@u3nyecKkue CBOMCTBA W HAxXOXJIeHWEe B mnpupoae. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3bl:  pEakUWd C Y4YacTHeM CIHUPTOBBIX M alNbJAETMIHOW TIpyINI, CIOMPTOBOE H
MOJIOYHOKHCJIOe OpokeHue. [IpuMeHeHHe TIIOKO3bl, €€ 3HaueHHe B >KU3HENESITEIbHOCTH
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JakKTo3a. BoccraHaBmuBaromue u
HEBOCCTAaHaBNIMBalOLMe aucaxapuabl. ['maponus aucaxapunoB. HaxoxxneHue B mpupoae u
npuMmenenue. [lonucaxapuipl: Kpaxman, TIMKOTeH W Lesuttoiio3a. CTpoeHne MakKpOMOJIEKYIl
Kpaxmajia, TJIMKOreHa U 1esuttono3bl. dusnueckue CBONCTBA Kpaxmajla W LEJUIIOJO3BI.
XHWMHUYECKHE CBOMCTBA Kpaxmala: THIPOJIM3, KaUECTBEHHAs PEeaKkUus ¢ MOJOM. XHMHUYECKHE
CBOMCTBA IIEJUTIONIO3BI: THAPOIIN3, MOIy4YeHHe Y3PUPOB 1euTt0a03bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBINA MIENK).



DKCIEePUMEHTAIBHBIE METOJIBI M3yYCHHsI BEIIECTB W HMX MPEBPAIICHUN: PaCTBOPUMOCTH
pa3IMYHBIX CHUPTOB B BOJE, B3aUMOJCHCTBHE 3TAaHOJA C HATPHEM, OKHUCICHHUE STHUIIOBOTO
CupTa B aJbJerHJ Ha PACKAIEHHOW METHOW IPOBOJIOKE, OKHCIEHHUE STHIOBOTO CIUPTA
JUXPOMATOM Kajiusi (BO3MOKHO MCIOJIb30BAaHUE BUICOMATEPUATIOB), KAUECTBEHHBIC PEAKIIMU HA
anpaerubl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxcuaom meau(Il)), peakuus riumepuHa
¢ ruapokcusiom Meau(Il), Xumudeckre cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJCHCTBHE
pacTBopa TiOKO03bl ¢ Tuapokcunom Menu(ll), B3aumomeicTBue Kpaxmana C HOAOM, pEIICHUE
IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMaM «CrupTthl U (eHoub», «KapOoHoBbie KUCTOTHL. CIOXHBIC

3hUpBD».
A3o0Tcoaep:Kalye Opranuyeckue coenHeHus.
AMHMHBI — OpraHM4ecKkue MpOHM3BOAHBIE aMMHuaka. Kilaccupukanus aMuHOB:

anudaruyeckue U apoMaTUyecKue; NepBUUHbIC, BTOpUYHbIE U TpeTuuHble. CTpOeHHE MOJIEKYI,
obmiast ¢popmyina, U30Mepus, HOMCHKIATYpa U (PU3MYECKHE CBOMCTBA. XMUMHYECKOE CBOMCTBA
anmn(paTHYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA, aJIKWJIMPOBAHHE, B3aMMOJCHCTBHE NEPBHYHBIX
aMHUHOB C a30TUCTOMN Kuca0Toi. Conu alKUIIaMMOHHSL.

AHWINH — TIpeICTaBUTeNb AMUHOB apoMatudeckoro psaa. CtpoeHue anuiuHa. Bzaumnoe
BJIMSIHUE TPYII aTOMOB B MOJIEKyJe aHuIMHA. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KavectBennsle peaknuu Ha aHWiInH. CHocoObl TONyYeHUS W NPUMEHEHHE aln(aTHUIECKUX
amuHOB. [lomydyeHnne aHWIMHA U3 HUTPOOEH3071a.

AmuHokucnotel. Homenknarypa u wuszomepus. OtaenbHble IpeAcTaBUTENH  d-
aMUHOKHCIIOT: TJIMLKH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIOT. XUMUYECKHE CBONCTBA
AMUHOKHCIIOT Kak aM(pOTEepHBIX OPraHUYECKUX COCIUHEHHM, peaklus IOTHKOH]ICHCAINH,
oOpa3oBaHKe MENTUAHON CBs3U. bruonmormueckoe 3HaueHHEe aMHMHOKHUCIOT. CHHTE3 M THAPOIH3
MENTH/I0B.

benku kak mpupomHbsie monuMepsl. llepBuuyHas, BTOpHUYHAs W TpPEeTUYHAs CTPYKTypa
0enKoB. XMMHUECKHE CBOMCTBAa OENKOB: TUAPOJHU3, JEHATypalus, KaueCTBEHHbIE pEaKkIUHM Ha
OeKHU.

DKcrepuMEHTaJIbHbIE METO/Abl M3Y4EHHs BELIECTB U HMX MPEBPALLEHUIl: pacTBOpEHUE
0enKOB B BOJIE, JIeHAaTypalusi OEJIKOB MPU HarpeBaHUU, IIBETHbIE PEAKIMU Ha OEJKH, pelieHue
SKCIIEPUMEHTAIBHBIX 3a7ad MO0 TeMaM «A30TcoAepKalllue OPraHUYECKHE COCIUHEHUSN» U
«Pacro3HaBaHN€e OPraHUYECKUX COCTUHEHUIY.

Bbicokomosieky/isipHble cOeIUHEHHUS.

OcCHOBHbBIE TOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMHU, CPEIHAsS MOJEKyJsipHas Macca. OCHOBHbBIE
METO/]Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEPU3ALINS U TIOJIMKOHICHCALUS.

[TonumepHbie MaTepHabl. [Tnactmaccel (monuaTUIIEH, HOJIUIIPOITUIIEH,
MTOJINBUHUJIXJIOPU, MOJIUCTUPOIL, MOJINMETUIIMETAaKpuJIar, oJuKapOOHaTHI,
noJMATUICHTepedTaaT). Y TUIN3alKs U TepepaboTKa IIacTHKA.

DnacToMephl: HATypalbHBIH  KaydyK, CHHTETHYECKHEe Kayuyykud (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIM, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosokna: HaTypanbHble (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KapoOH 1 JIaBCaH).

[Tomumepsl  cnenManbHOrO HasHaueHWs (TeQUIOH, KeBiap, AJIEKTPOIPOBOJSAIINE
MOJIUMEpBI, OnopasziaraeMble MOJIUMEPHI).



OKCIEepUMEHTAIbHBIE METO/Abl U3YUYEHHS BEIIECTB M UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3uamMu MNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc, KayudyKOB, pelleHue
SKCIEPUMEHTAIIBHBIX 3a/a4 110 TeMe «Pacnio3HaBaHMe IJIACTMACC U BOJIOKOH).

Pacuérnsie 3anaun.

Haxoxnenue MonexyasspHON (popMyJibl OPraHUYECKOTO COSTUHEHHS [0 MAaCCOBBIM JIOJISIM
9JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKICHHE MOJICKYJSAPHOH (HOpMyIIbI OpPraHHYECKOTO
coequHEHUs 1Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOIYKTOB pEaKLUU W/WUIN UCXOJHBIX BEIECTB, yCTAHOBICHHUE CTPYKTYPHOU (popMyIibl
OpPraHMYECKOTO BEIIeCTBA Ha OCHOBE €ro XMMHYECKHX CBONCTB WM CIOCOOOB IMOJIYYEHHUS,
OIIpE/IENICHUE JI0JIM BbIX0/1Aa IPOJAYKTa peakluu OT TEOPETUUECKHU BO3ZMOXKHOTO.

MexnpenMeTHbIe CBA3U.

Peanuzanus MexXnpeIMeTHBIX CBsI3€l MPU M3y4YeHHUU opraHundeckoil xumuu B 10 kmacce
OCYIIIECTBIISIETCSl YEPE3 HCIOJB30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHATHM, Tak U
MOHATHUM, IPUHSTHIX B OT/AEIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmIue ecTeCTBEHHO-HAYUYHBIE MOHATHUA: SIBICHHUE, HAy4YHBbIM (akT, TUMOTEe3a, TEOpusd,
3aKOH, aHaIM3, CHUHTE3, KiaccHu(uKauus, HAOIOJeHUE, HU3MEpPEHUE, SKCIEPUMEHT, MOJEIb,
MO/IETTUPOBAHUE.

®usmka: Marepus, aroM, JNIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPreTHYECKUI
yYpOBEHb, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSHUE BEIIeCTBa, (PU3UYECKHE BEIUYHHBI,
€AMHULbI U3MEPEHUs1, CKOPOCTb, SHEPT U, Macca.

Buonorusi: kierka, opraHusM, dKocucTeMa, ouocdepa, METabOIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA M TETEPOTPOPHBIA THUI MUTAHUS, OpoKeHHe, (HOTOCHUHTE3, JbIXaHUE, OCeJKH,
YTJIEBOIbI, dKHUPbI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpa¢us: nmosie3Hble UCKOMAEMBbIE, TOILIUBO.

TexHosorys: NUILEBbIE IPOIYKThI, OCHOBBI PAllMOHAIBLHOTO IMUTAHUS, MOIOILIUE CPEJICTBA,
MaTepUajbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTTAHUYECKASA XUMUA

Teopernyeckue 0OCHOBBI XMMHUH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 31eMeHT. M30oTonbl. CTpoeHUe JIEeKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIE 4YMCIA. ODHEPreTMUECKHE YPOBHH U TOLYpOBHH. ATOMHBIE
opoutamu. Kinaccupukanus XMMHYECKUX JJIEMEHTOB (s-, p-, d-, f-amemenTs). Pacnpenenenue
JIEKTPOHOB IO AaTOMHBIM OpOUTaNsAM. OJEKTPOHHBIE KOH(MUIYpallMd aTOMOB 3JIEMEHTOB
NEPBOr0O—4YEeTBEPTOTO IEPHOJOB B OCHOBHOM M BO30YXAEHHOM COCTOSIHUM, DJIEKTPOHHBIE
KOH(MUTYpaIi HOHOB. DIIEKTPOOTPULIATETHHOCTb.

[lepnonnueckuit 3axkoH u llepuonnmueckass cucrtema Xxumudeckux osnemeHToB J[.H.
MenpneneeBa. CBsA3b NEpPUOAMUYECKOTO 3akoHAa M llepmonnueckoil cHCTEMBl XUMHUYECKHX
JJIEMEHTOB C COBPEMEHHOW TEOpHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX U CIOKHBIX BEIIECTB MO IpyHmam U
nepuojiaM. 3HaueHue nepuoandeckoro 3akona J[.1. Menneneena.

XuMuueckas cBs3b. Buabl XMMUYECKON CBSI3U: KOBAJIECHTHAs, MOHHAs, METAJUIMUYECKAs.
Mexanu3mbl 00pa30BaHUsI KOBAJCHTHOM CBA3M: OOMEHHBIN M JJOHOPHO-aKIENTOPHBIA. DHEPrus
1 JyiHA CBA3U. [lomsapHOCTH, HANIPaBIEHHOCTh M HACBHIIAEMOCTh KOBAJICHTHOM CBsA3U. KpaTHble
cBa3U. BogoponHas cBsi3b. MeXMOIEKYISIPHBIE B3aUMOICUCTBUSI.



BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTU AaTOMOB. CBSI3b 3JEKTPOHHOW CTPYKTYpbI
MOJIEKYJ C MX T€OMETPHUUYECKUM CTpPOCHHEM (Ha MpUMepe COCAMHEHHM 3JIEMEHTOB BTOPOIO
Mepuo/a).

[IpeacraBnenne o0 KOMIUIEKCHBIX —coeluHeHUsX. (CocTaB KOMIUIEKCHOTO — HMOHA:
KOMIUIEKCOOOpa3oBarTeb, JIMTAHABI. 3HAUY€HHWE KOMIUICKCHBIX coequHeHui. [lonstue o
KOOPJAMHALIMOHHOW XUMUHU.

BemectBa MONEKyJIsIpHOTO M HEMOJIEKYJSIPHOTO CTPOEHUSA. THUIbl KPUCTAINIMYECKUX
peIETOK (CTPYKTYp) U CBOMCTBA BEILECTB.

[Tonsitue o aucnepcHbix cucteMax. Mctuanubie pacTBophl. [IpeacraBienre 0 KOJUTOUIHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIEHTpPAllMM PacTBOPOB: MaccoBas JIOJiS BEIIECTBA B
pacTBope, MOJSpHas ~ KOHUEHTpauus. HacelllleHHble ¥ = HEHaCBIIIEHHBIE  PACTBOPBHI,
pactBopuMOCTh. Kpructaiutoruaparsl.

Krnaccudukanus U HOMEHKJIATypa HEOPTaHWYECKHX BEIICCTB. |pHBUAIBHBIC HAa3BaHUS
OTJIEJIbHBIX NPEJCTaBUTENECH HEOPraHUYECKUX BELIECTB.

Krnaccudukanys XMuMHYEeCKUX PEeaKIfii B HEOPraHUYEeCKOW U OPraHMYeCKOi XUMHUU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHEHMsI W TPEBPAIICHUS SHEPTHUU MPH XUMUUYECKUX
peaknusx. TernoBbie 3Q(HEKTh XUMHUECKUX peakiuid. TepMOXUMUYECKUE YpaBHEHHUS.

CKOpoCTh XUMHUYECKOU peakluu, €€ 3aBUCUMOCTb OT pa3IU4HbIX (aKkTopoB. ['oMoreHHbie
U TeTeporeHHbIe peakuuu. Katanus u karaau3aTopsl.

OOpatumbple U HeoOpaTUMble peakUud. XuUMHUYeckoe paBHoBecue. KoHcTaHnTa
XUMHUYECKOro paBHOBecHs. (DaKTOphl, BIMAIOLIME HA IOJIOKEHUE XMMHYECKOTO PABHOBECHS:
TeMIIepaTypa, J1aBJICHHE M KOHIIEHTPAIlMW BEIIECTB, Y4acTBYIOIMX B peakuuu. [Ipunnun Jle
[TaTensbe.

OnexkTponutuyeckas gucconuanus. CusibHble U ciabble  2yeKTponuThl. CTeneHb
nucconuanuu. Cpeaa BOOHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHAsl, Leno4yHas. BoaopoaHslid
nokasarens (PH) pactBopa. I'maponus coseid. Peakiiu noHHOTO 0OMeEHa.

OKHCIUTENbHO-BOCCTAHOBUTENNbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb U

BOCCTaHOBUTEND. [Ipoliecchl OKUCIEHUsI 1 BOCCTaHOBJIEHUS. BaxkHeilne okucauTenu u
BOCCTaHOBUTENH. MeTOJI 3IEKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIIECTB.
DKCNEePUMEHTAITBHBIE METOIBI U3yUCHHUSI BEIIECTB M HUX TPEBPAIICHUN: pPa3IOKEHUE
MEePOKCUA BOJOPOJIa B MPUCYTCTBUM KaTaIU3aTOPa, MOJEIN KPUCTALTNYECKUX PEIIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeAeNieHue Cpeabl PacTBOPOB C TMOMOIIBIO
WHIMKATOPOB, U3yUEHUE BIHMSHUS PA3NIUYHBIX (PAaKTOPOB HAa CKOPOCTh XMMHUYECKOH pEeakiuu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuyeckasi Xumusi.

[Tonoxenue HemertamoB B Ilepuoanueckon cucremMe XUMUYECKUX 3nemeHToB J[.U.
MenzaeneeBa U OCOOCHHOCTH CTpOEHHS WX aromMoB. (Du3nueckue CBOWHCTBA HEMETAIIOB.
AnoTponusi HEMETAUIOB (Ha MpUMeEpe KUCIopoia, cepbl, hochopa u yriiepoaa).

Bomopon. Tlomydenne, ¢puznueckre M XMMHUYECKHUE CBONCTBA: PEAKIIMU C METAUIAMU U
HEMeTaJllIaMH, BOCCTAHOBUTENbHBIE CBOMCTBA. ['Mapubl. TONMIMBHBIE JIEMEHTHI.

lanorensl. Haxoxaenune B mpupojie, cocoObl MOMydeHUs, GU3NYECKUE U XHUMHUYECKUE
cBOMCTBa. ['amoreHoBOOpObl. BakHeimme KHUCIOPOACOAEpKAIUE COCIUHEHUS TaJOreHOB.
JlaGopaTopHbIe ¥ TTPOMBIIUICHHBIE CIIOCOOBI MOTyUYeHHUs rajoreHoB. [IpuMeHeHne rajoreHoB u
UX COEIUHEHMI.



Kucnopon, o3on. JlabopaTtopHble U MPOMBIIIJIEHHBIE CHOCOOBI MOJYYEHHUS KHUCIOPOJA.
®usznueckue M XHMMHUYECKHE CBOWCTBA M IPUMEHEHHE Kuciaopoga U o30HA. Okcuipl u
MIEPOKCUIBI.

Cepa. Haxoxaenwe B NpUPOJE, CIOCOOBI IMONYYCHUS, (DU3MUECKHE U XUMHYECKUE
coiictBa. CepoBomopon, cynbduasl. Oxcun cepbi(IV), okcua cepri(VI). Cepuucras u cepHast
KHCIOTHI U UX coju. OcoOeHHOCTH CBOMCTB CcepHOM KHUCHOTHL. llpuMenenue cepbl u eé
COCTUHEHUH.

Azor. Haxoxnenue B Tpupofe, CIOCOOBI TMOMy4eHHUs, (PU3HUECKHE MU XUMHUYECKHE
cBoiicTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KHUCJIOTHI U HX COJIH.
OcoOeHHOCTH CBOWMCTB a30THOW KUCIOTHI. [IpuMeHeHue a3ora M ero coequHeHH. A30THbBIE
yaoOpeHusl.

dochop. Haxoxnaenue B mpupoje, CrocoObl MOTy4YeHHS, (PU3NYCCKUE U XUMHUYECKUE
croiictBa. @ochuner u ¢ochun. Oxcunbl Pocdopa, ¢ochopras kucimora U e€ Cou.
[Tpumenenue docdopa u ero coenunenuit. ocopHeie yaoOpeHus.

VYrnepon, HaxoxaeHHe B mpupone. AsuoTpomHble Moaupukanuu. Duznyeckue u
XUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepoaoM. Oxcupn yriepoaa(ll),
okcup yriepoaa(lV), yrombHas kuciora U €€ cond. AKTUBUPOBAHHBIM yrojb, aacopOrms.
Oymiepensl, rpadeH, yriepoaHble HaHOTPYOKu. [IpuMeHeHHe TNPOCTBIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COSAMHEHU.

Kpemuuii. Haxoxzaenue B mpupoje, crocoObl NOMyueHus, (pusnueckue U XUMHUYECKHE
cBoiictBa. Okcun kpemuusi(I1V), kpeMHueBas kucinora, cuinkarsl. [I[pumMeHeHre KpeMHuUs U ero
coenuHeHunil. CTEKI0, ero NoJy4eHue, BUIbl CTEKJIA.

[Tonoxxenue metaos B [lepuonnueckoil cucreMe XUMUUYECKUX 3TeMEHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTauioB. O0mme (pu3ndeckne CBOWCTBA METALIOB.
[Ipumenenue MetanoB B ObITy U TexHUKE. CIlJIaBbl METAJIIOB.

DONEeKTPOXUMHUYECKUN sl HampsokeHuid MetaiuioB.  OOmme CcrnocoObl  MOTyYEeHHS
METaJUIOB: THIPOMETAIUTYPIrus, TUPOMETAJUTYPIus, deKTpomeTatyprud. [lonsitue o koppo3uu
MeTauoB. CriocoOb! 3aIUThl OT KOPPO3HH.

Obmas xapakrepuctuka MetamwioB |A-rpynmsl Ileproanyeckoil cucTeMbl XMMHYECKHX
aneMmeHToB. HaTpuii u xanuii: nonydenue, pU3snueckue U XUMHUYECKUE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCIUHEHUH.

Oobmas xapakrepuctrka MeTtaniaoB IIA-rpynmsr [leprogndeckoit CUCTEMBI XMMHYECKHUX
AJIEeMEHTOB. MarHuii W Kalnplui: [oJlydeHue, (QU3MYecCKHe W XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX BEIECTB U UX coeAMHEHUN. JKECTKOCTh BOABI M CITOCOOBI €€ yCTpaHEHUS!.

AnoMMHUH: TIOdy4YeHue, (pUu3nuecKkue M XUMHUYECKHe CBOICTBA, MPUMEHEHHE IPOCTOro
BEIIECTBA M €ro coeAuHEeHuH. AM(pOTEepHbIE CBONCTBA OKCHAAa U TUAPOKCHJA ATIOMHUHMUS,
TUIPOKCOKOMITIIEKCHI aTFOMUHUSL.

OOmiasi xapakTepucTuka MeTauioB mnoOouHbix mnoarpynn (b-rpynm) Ilepuogmueckoit
CUCTEMBI XUMHUYECKUX DJIEMEHTOB.

Ou3NYECKNe U XUMMUYECKUE CBOMCTBA XpOMA U €ro coeNuHEHU. OKCUIBI U THAPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatbl U AUXPOMATHI, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[lonydyeHne u npuMeHEeHue Xpoma.

Ou3nyYecKkue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHud. Baxkneimmue
coenunenus mapranna(ll), mapranna(IV), mapranua(VI) u mapraama(VII). [lepmanranar kamus,
€r0 OKHCIINTENNbHbBIE CBOWCTBA.



DuU3NYECKUE U XUMHUYECKHUE CBOMCTBA Keje3a U ero coequHeHu. OKCHIbI, TUAPOKCUIBI U
conu xene3a(ll) u xeneza(Ill). [Tomyuenue u mpuMeHeHUe Kene3a U €ro CIJIaBOB.

dusnueckrue 1 XUMUYECKHUE CBOMCTBA MeU U €€ coennHeHnil. [lomydyenre u npumeHenue
MEJIH U €€ COCTMHEHU.

[unk: momyuyeHue, Gpusnyeckre 1 XUMUYECKHE CBOMCTBA. AM(OTEpHbIE CBOHCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IUHKA. [[puMeHeHne IMHKa U €ro COeIMHEHMI.

OKCIEPUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M MX [PEBpPALICHUN: HU3Y4YEHUE
0o0pa3IoB HEMETAIJIOB, TOpeHue cepul, ocdopa, xene3a, MarHus B KHUCIOPOIE, M3yYCHUE
KOJUIeKUMHU «MeTauibl M CIUIaBb», B3aMMOJICUCTBUE WICIIOYHBIX W  IIEIO0YHO3EMEIbHBIX
METAJJIOB ¢ BOAOW (BO3MOXKHO HCIIOJIb30BAHHUE BUEOMATEPHUATIOB), B3aMMOJICHCTBHE LIMHKA U
JKeJje3a ¢ pacTBOpaMH KHUCIIOT U LIEJI04Yel, KaUeCTBEHHbIE PEaKMU Ha HEOPTaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THAPOKCHUIOB AIFOMUHUS U IIMHKA C
pacTBOpaMH KUCJIOT U IIEIO0YEH, pellleHne SKCIEPUMEHTAIBHBIX 3a/1a4y 10 TeMaM «[ ajoreHsn»,
«Cepa u e€ coemuHeHU, «A30T U Ppochop 1 UX coeTuHEHUSY, «MeTauIbl IITaBHBIX MOATPYIID),
«MeTtanbl MOOOYHBIX MOATPYIIID.

XUMUA U )KU3Hb.

Ponp xumun B o0OecriedeHur yCTOWYMBOTO Pa3BUTHS YeloBedecTBa. [IoHATHE O HayYHBIX
MeToAaxX TO3HAaHMS M METOAOJOTUM HAy4YHOro HccieAoBaHus. HayuHble TPUHIUIIBI
OpraHM3ali XMMUYECKOTo MPOU3BOACTBA. [IpoMBIIIIeHHBIE CIOCOOBI MOMyUYeHUsT BaKHEHIIINX
BelIeCTB (Ha MpUMepe MPOU3BOJCTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoma). [IpoMblineHHbIe
CIOCOOBI MOTYYCHHSI METANIOB M CIUIABOB. XUMHUYECKOE 3arps3HCHHE OKPYXKAIOIICH Cpelbl U
ero nocyencTus. Posb xuMuun B 00€CTieueHUH SHEPTeTUUECKONM 0€3011acHOCTH.

Xumus U 370poBbe 4esioBeka. JlekapcTBeHHble cpeacTBa. lIpaBuna wucnonab3oBaHUsS
JIEKApCTBEHHBIX IpenapaToB. Poib XUMHUK B pa3BUTUU MEIULIUHBI.

XUMHS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE 100aBKU. Poib xumMun B oOecrieueHIN
MUIIEBON OE30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpeactBa. beitoBas xumus. IlpaBuna Ge3omacHOro
WCIOJIb30BaHUs MIPErnapaToB OBITOBOM XUMUH B MOBCEAHEBHON KU3HHU.

XUMHS B CTPOUTEIHCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTepHAIIbI (LIEMEHT, OETOH).

XuUMHS B CENIbCKOM X03siicTBe. OpraHnyeckre 1 MUHEpadbHbIE YI00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacku, CTEKJIO, KepamHuKa. Marepuanibl
JUTs1 3NIeKTpoHuKH. HaHoTexHonoruu.

Pacuérnsbie 3amaumn.

Pacuérer: mMacchl BemecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, MacChl (00BbEMa, KOMMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMH, €CJIIM OJIHO W3 BEIIECTB HMMEET MpUMECH, Macchl (00béMa,
KOJIMYECTBA BEIECTBA) MPOAYKTA PEAKIMH, €CIM OJTHO W3 BEIIECTB JAaHO B BHUJE pacTBOpa C
ONpPEACIEHHON MacCOBOM JIOJIEd PACTBOPEHHOIO BELIECTBA, MACCOBOW JOJM W MOJISIPHOMU
KOHIIGHTpPAllUM BEIIECTBA B PACTBOPE, JIOJIM BBIXOJA MPOAYKTA PEAKIMH OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanu3arust MEXIpPEIMETHBIX CBSA3EH MPU M3yYEHUH OOIIeH M HEOpraHM4eCKOH XUMUU B
11 xmacce ocyuiecTBiIseTCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK ¥ MIOHSTHH, MPUHATHIX B OTJACIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO ITUKIIA.



OOIye ecTeCTBEHHO-HAy4YHbIC IOHSATHS: SBJICHHE, HAYYHBIH (akT, THIIOTE3a, TEOPHS,
3aKOH, AaHaIM3, CHUHTE3, KiIacCU(PHUKALWs, [EPUOAUIHOCT, HAOJIIOJCHUE, H3MEpPEeHUE,
IKCIIEPUMEHT, MOJIEIIb, MOJICITHPOBAHHE.

dusuka: marepusi, MUKPOMHP, MaKpOMHUp, aTOM, JJICKTPOH, NPOTOH, HEHTPOH, HOH,
W30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJa, SHEPreTHUECKHI YpPOBEHb, BELIECTBO, TEJIO, O0BEM,
arperaTHOE COCTOSHHE BELIECTBA, HWICAIBHBIA Ta3, (U3NYECKHE BEJIMYHMHBI, CIHHUIIBI
U3MEpEeHHsl, CKOPOCTb, SHEPTHsl, Macca.

buonmorusi: kinerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Meraboin3M, Makpo- u
MHUKPOAJIEMEHTBI, OCNKH, KUPBI, YIJICBOJIbl, HYKJICHMHOBBIC KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILECTB M TIOTOK SHEPTHH B SKOCHCTEMAX.

[eorpadusi: MUHEpalbl, TOPHBIC HOPOJBI, MOJE3HbIC HCKOIMAEMbIe, TOIUIUBO, PECYpPCHI.

TexHomorus: XuMHUIecKas MNPOMBINIJICHHOCTh, MCTAJUIYPIHA, CTPOUTCIIBbHBIC MAaTCPHUAJIbI,
CEIbCKOXO3SMICTBEHHOE TPOU3BOJICTBO, IIMIIEBasi IMPOMBIIUICHHOCTh, (hapMarieBTH4ecKast
HPOMBIIUICHHOCTb, HPOU3BO/ICTBO KOCMETHYECKUX Hpenaparos, IPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaTePHAIIOB, 3JICKTPOHHAS IIPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA IIPOITPAMMBI 110 XHMMHWU HA
YI'JIYBJIIEHHOM YPOBHE CPEJJHEI'O OBLIEI'O OGPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBECTCTBUU C CHUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKType JINYHOCTHBIX
pEe3yJIbTaTOB OCBOCHUS TpeaMmeTa «XWMHs» HAa YpPOBHE CpEIHEro o0Imero o0pa3oBaHUS
BBIJICJICHBI CJICYIOIIME COCTABIIAIONINE: OCO3HAHUE O0YYaIONUMUCS POCCHICKOM IpaXKIaHCKON
UJCHTHYHOCTH, TOTOBHOCTh K CaMOPA3BUTHIO, CAaMOCTOSITCIIBHOCTH W CaMOOIPEACICHUIO;
HaJIMYME MOTHBAlMM K  OOYYCHHMIO; TOTOBHOCTh MW  CIOCOOHOCTh  OOYyYaroOUIUXCs
pYKOBOI[CTBOBaTBCSI HpHHHTLIMH B O6H.I€CTBG HpaBI/IJIaMI/I )41 HOpMaMI/I IIOBCACHUS, HAaJIU4YUC
MIPABOCO3HAHUS, SKOJIOTUYECKOM KYJIbTYphI; CIOCOOHOCTh CTABUTh LIEIHA M CTPOUTH KU3HCHHBIC
[JIAHBL.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHUS MpeaMeTa « XUMUS OTPAXKAKT CHOPMHPOBAHHOCTH
OTIBITa TTO3HABATEIIFHON U MPAKTUYECKON ACSITEILHOCTH O0YUYaAIONIUXCS B IMPOIIECCE PeaTH3aIliu
00pa30BaTeNbLHON IeATEITHPHOCTH.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS MpeaMeTa «XHUMUS OTPAXKAIT CHOPMHPOBAHHOCTH
OIIBITA IMO3HABATEIBHON U MPAKTHYECKOW JIEATEIILHOCTH O0YYaIONIMXCs B MPOLIECCE pean3alun
00pa30BaTeNbHON IEATEITBHOCTH, B TOM YHCIIC B YACTH:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HAHHS OO0YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKCHUS K
3aKOHY U TPABOIOPSIKY;

Hpe[[CTaBJ’ICHI/IFI 0 COIMAJIbHBIX HOpMaX 158 HpaBI/IJIaX MCEXKIINYHOCTHBIX OTHOHIGHI/Iﬁ B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOH JCSATEIBHOCTH TPHU CO3/IaHUH YUCOHBIX MPOCKTOB,
pelieHrH yueOHBIX U IMO3HABATEIBHBIX 33/1a4, BHITIOJTHEHUH XUMHUYECKUX YKCTICPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI APYTUX
IIPU aHAJIM3€ Pa3JInYHBIX BUJIOB YUEOHOM AESITEIbHOCTH;

2) MATPHOTHYECKOT0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIICHUS K HWCTOPUYECKOMY W HAYYHOMY HACJICIUI0 OTECYECTBEHHOMN
XUMHH;

YBa}KeHI/Ifl K npoueccy TBOpLIeCTBa B O6J'IaCTI/I TCOpI/II/I u HpaKTI/ILICCKOFO HpI/IHO)KCHI/Iﬂ
XUMHHU, OCO3HAaHHA TOIo, 4YTO JaHHBLIC HaYKI/I €CThb pe3ynLTaT JJINTCIIBHBIX Ha6HIO]1€HPII>i,
KPOTIOTIIUBBIX SKCIIEPUMEHTATIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Ia YYEHBIX U IPAKTUKOB;

WHTEpeCa M T03HABaTCIbHBIX MOTHBOB B TOJNYUYCHHWH | TIOCJICAYIONIEM aHAaJM3e
MH(}OpPMALIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOW XUMMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

HPABCTBEHHOTO CO3HAHMUSI, STUYCCKOTO TOBE/ICHUS;

CIIOCOOHOCTH  OIIEHWBATh CHUTYaIlMM, CBS3aHHbIE C XWMHUYECCKHMMHU SIBICHHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPHUCHTUPYSICh HA MOpPaJbHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTHU OIICHUBATH CBOE IIOBCACHUEC U HOCTYHKI/I CBOUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHHMS MTOCIICICTBUI MTOCTYIIKOB;

4) popMHUpOBaHUS KYJIbTYPHI 3/10POBbSI:

MMOHUMAaHUS TIEHHOCTEW 370pOBOTO M 0€30MacHOro o0pas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBCHHOTI'O OTHOIIICHHUSA K CO6CTBGHHOMy (1)I/I3I/I'-IeCKOMy 158 HCI/IXI/I‘IGCKOMY 3)]0p0BBIO;



coOJTr0IeHUsI PaBHIT 0€30MacCHOTO 0OpaIeHUs C BEIIECTBAMH B OBITY, IOBCETHEBHOM
YKU3HH, B TPYJAOBOU JEATEIBHOCTH;

MOHUMAHMUS LEHHOCTH TMpaBWJ HWHAUBUAYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
IIOBE/ICHUS B CUTYalUsX, YTPOXKAIOIIKX 30POBbIO U KU3HHU JIOACH;

OCO3HAHMS MMOCIEICTBUI M HEMPUATHUS BPEIHBIX MTPHUBBIUEK (YIIOTPEOICHHS aIKOT OIS,
HapKOTHUKOB, KYpEeHHS);

5) TpynoBoro BocnuTaHus:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKONW JAEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYrUX BUJAX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHME€ B PpEUICHMM NPAKTUUYECKHUX 3a]1a4 COLUAIbHON
HaIMpaBJIEHHOCTHU (B paMKaX CBOET0 Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY M3YYEHHUIO Mpodeccuil pa3iuvHOro poja, B TOM YHCIIE Ha
OCHOBE IPUMEHEHMS IPEIMETHBIX 3HAHUU 110 XUMUH;

YBaXEHUSI K TPYLY, JTIOASIM TPpyJa U pe3yJsibTaTaM TPYyI0BOM JESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAWBUIYAIBHOM TPACKTOPHH OOpa30BaHMA,
Oyaymieit mpodeccun U peain3alui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XUMUU, UHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) IKOJIOTNYECKOT0 BOCIIUTAHUS

9KOJIOTHUYECKHU 11e71ec000pa3HOro OTHOIIEHUS K MPHUPOIE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HM Ha 3eMIIc;

[IOHUMAaHHUS IJ100aJIbHOTO XapaKTepa SKOJIOIMUECKUX IPo0JieM, BIMSHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSIHUE MPHUPOTHON U COUUAIBHOU CPEJIbI;

OCO3HaHHUS HEOOXOIMMOCTH HMCIIONb30BAHMS JOCTUKEHUM XUMHHU JJI PELUICHUS BOIIPOCOB
palMOHAIBHOTO IPUPOAOIIOIb30BAHNS;

aKTUBHOTO HEINpPHATHS JEHCTBHUI, NPUHOCSIIMX BpEl OKpYXarollel IpUpOIHOM cpele,
YMEHHUSI IPOrHO3UPOBAaTh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIpUHUMAEMBbIX
JNEUCTBUN U NPEJOTBPALLATD UX;

HaJIM4Yus PA3BUTOrO SKOJIOTMYECKOIO MBILIUIEHHS, AKOJIOTMYECKOM KYJIBTYpPBI, OIIBITA
NESTEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEIbHON, KOMMYHUKATHBHON U COLMATbHON MPAKTHKE, CHOCOOHOCTH U YMEHUS! aKTUBHO
IIPOTUBOCTOAThH UAECOIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOT'0 IO3HAHUS

MHUPOBO33PEHHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Da3BUTHUS HAyKH U
OO0IIECTBEHHOH NMPaKTHKH;

MOHUMaHUS CHeNUPUKA XUMUU Kak HayKH, OCO3HaHHA €€ poiu B (HOPMHUPOBAHHUH
PalMOHAIBLHOTO HAYYHOTO MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpY KaroIeM
MHUpE KaKk O €IMHCTBE MPHUPOJAbI M 4YeJIOBEKa, B MO3HAHMM MPHUPOJHBIX 3aKOHOMEPHOCTEH W
peleHnH MpodsieM COXpaHEHUs PUPOJIHOTO PABHOBECHS;

yOexXIEHHOCTH B 0C000M 3HAYMMOCTH XHMMHUHM JJIsl COBPEMEHHOW LMBWIM3ALMU: B €€
TYMaHUCTHYECKOW HaIpPaBJIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0asbl MaTepuaibHON
KYJbTYpPBI, B PEILIEHUH III00aIbHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
SHEpPreTUYecKoil, MNHUIIEeBOM U HKOJOTMYECKOH Oe30macHOCTH, B Pa3BUTHH MEIUIMHBI,
o0ecreYeHnn YCIIOBUM YCIEIHOTO TPY/1a U SKOJIOTUYECKH KOM(OPTHON JKU3HU KaKIOTo 4YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TIOHHUMaHMsS CYIIHOCTH METOJOB TO3HAHMS,
UCMOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BaTh MOJyyaeMble 3HAHUS IS



aHamM3a W OOBSCHEHUS SBICHHHA OKPYXKAIOIIErOo MHUPAa M MPOHMCXOISAIINX B HEM W3MEHEHHH,
YMEHHUs JeNiaTh 000CHOBAaHHbBIE 3aKITFOUEHHS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJTyYEHUS JIOCTOBEPHBIX BBHIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITEITLHO MCIIOIh30BaTh XUMHUUYECKUE 3HAHUS JIJIS PELICHUS TTPOOIieM
B pPeaIbHBIX )KMU3HEHHBIX CUTYAaIIUsX;

WHTEpeca K TO3HAHUIO, UCCIIEI0BATEIILCKOM ACITEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMW 1O XHMHU B COOTBETCTBHH C IKH3HCHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTSM TpyAda B pa3iaudHbiXx cdepax mpodeccnoHaTbHOMI
JeSITeITbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIe Pe3yiIbTaThl OCBOCHHS MPOTPaMMBbI MO XMMHU Ha YPOBHE CPEIHEro
o0miero o0pa3oBaHus BKIIFOYAIOT:

3HAUYUMBble JUIS (OPMHUPOBAHHMS MHUPOBO33PEHUS OOYYAIOUIMXCS MEXKIUCIUILIMHAPHBIC
(MeXITpeMeTHBIC) OOIEHAYYHBIE TOHATHS, OTPAXKAIOUIHNE IIETIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenu(uKy METOI0B MO3HAHUS, UCTIOBb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHHUE, MPOIEeCC, CHCTeMa, HAYyYHBIH (aKkT, MPHUHIUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIE0BAaHKE, HAOIIOICHHE, H3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCallbHbIE ~ ydeOHble  JAedcTBUs  (TO3HABaTeNbHBIE,  KOMMYHHKAaTHBHEIE,
perynsTHBHBIE), obOecreunBarone (HopMupoBaHue (YHKIMOHATBHOH T'PaMOTHOCTH |
COILMAIIEHOW KOMITETEHIIMH 00yYaroInXCs;

CIIOCOOHOCTh ~ OOYYalOUIMXCSl ~ MCIOJB30BaTh  OCBOCHHBIC  MEXIUCLUUILTHHAPHEIE,
MHUpPOBO33pPEHUYECKHE 3HAHUS W YHUBEpCalbHble yueOHble IEWCTBUS B I03HABATEIbHOH H
COLIMAJIBHOM ITPAKTHKE.

MeramnpeqMeTHbIE pe3yJIbTaThl OTPAKAIOT OBJIAJCHWE YHHBEPCATHHBIMH yUEOHBIMU
M03HaBaTEIbHBIMU, KOMMYHUKATHBHBIMU M PETYJISTUBHBIMU JICHCTBUSMH.

ITo3HaBaTe1bHBbIE YHHBepPCAIbHbIe y4eOHbIe 1eiicTBUS

1) 6a3oBbIe JJOTHYECKHUE N€iiCTBUS:

CaMOCTOATENFHO (HOPMYIMPOBaTh M AKTyaJIM3HPOBaTh INpoOJIEeMy, paccMaTpuBaTh &
BCECTOPOHHE;

OIpeNeNIATh LENN JAEATENbHOCTH, 33JaBas MNapaMeTpbl W KPUTEPHUM HX JIOCTHUIKEHU,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTH C MIOCTABJICHHBIMH LIETSIMHU;

HCIIOJIB30BaTh IIPpU OCBOCHUH 3HAaHUH HpI/IéMLI JJOTUYECKOI'0 MBIIIJICHUA: BBIACIATH
XapaKTCPHBIC [MPU3HAKH MOHATHH W yCTaHaBJIMBaTb WX B3aWMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MMOHATHUS Il OOBSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUI KIIaCCU(UKALIMU BEILIECTB U XUMHUYECKUX PEaKIIHA;

YCTaHaBJIMBATE MPUIYUHHO-CIICACTBCHHBLIC CBA3U MCXKY U3YYACMbIMH SABJICHUSAMU,

CTPOUTH JIOTUYECKUE pACCYKICHHUS (MHIYKTHUBHBIC, JAEIyKTUBHbIE, IO aHaJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH M MPOTHBOPEUHs B pacCMaTpUBAEMbIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI M 3aKJIIOUEHHUS;

MNPHUMCHATH B IMPONECCE MO3HAHUA HCIIOJIB3YCMbIC B XMMHU CHUMBOJIINYCCKUC (3HaKOBBIe)
MOJIEJIA, TPEOOPa30BEIBATH MOCIIbHBIC TIPEICTABIICHUS — XUMUUYECKHI 3HAK (CHMBOJ) DJIEMEHTA,



XUMHYecKas (QopMysa, ypaBHEHHME XUMHUYECKOM peakuuu — TpU pPELICHUH Y4eOHBIX
[I03HABATENIbHBIX U IPAKTUYECKUX 3a/ay, NPUMEHATh HAa3BaHHbBIE MOJEJbHbIE NPEICTaBICHUS
IUIs BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB M XUMUUYECKUX PEAKLIUH.

2) 6a30BbI€ HCCIIE0BATEILCKHE T€HCTBUS:

BJaJIeTh OCHOBAaMHM METOJIOB HAy4YHOIO I103HAHMsI BEIIECTB M XMMHUYECKHX peakuuii;

(bopMyIHpOBATH LENH U 33Ja4d UCCIIEAOBAHMS, HCIIOIb30BaTh IMOCTABICHHbIC H
CaMOCTOSITENTLHO c(hOPMYJIMPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI
U1 (POPMHUPOBAHUS TUIIOTE3bI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIAJIeTh HABBIKAMH CAMOCTOSITENILHOIO IIJIJAHUPOBAHUS U IPOBEIEHUS YUYEHHUYECKHX
9KCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHUS HAOJII0JaTh 32 XOJOM IPOIECcca, CAMOCTOSTEILHO
MPOTHO3UPOBATh €ro pe3yiabTar, (GOopMyInpoBaTh OOOOLIEHHWS ¥ BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEAOBAHUS, COCTABIATh O0OCHOBAHHBIM OTUYET O MPOJEIaHHON
pabore;

npUOOpEeTaTh OMBIT YYCHHYECKOW HMCCIIEOBATENILCKON W TMPOEKTHOM JesITeIbHOCTH,
MPOSABIIATH CIHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIBHOMY IIOMCKY METOJOB pELICHUS
MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB TO3HAHUS.

3) pabora ¢ unopmaIueii:

OPUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHMKAX HHGpOpMAlMU (HAay4yHO-IIOIYJIIpHAs
auTepatypa XMMHUYECKOrO COJepXaHMs, CIpaBOuHble IMocobOus, pecypcsl HMHTepHeTa),
aHAJM3UpPOBaTh HMH(DOPMALMIO pPa3IMYHBIX BHUJOB M (OPM IPEACTaBICHUS, KPUTUYECKH
OLIEHUBATH €€ JJOCTOBEPHOCTb U HEPOTUBOPEUUBOCTH;

(dbopMynaHpOBaTh 3aMpoCchl M TNPUMEHATh PA3UYHBIE METOABI NPHU TOUCKE W OTOOpe
uHbopManuu, HeOOXOAUMOH JUIsl BBINOJIHEHUS YUeOHBIX 3a]1a4 ONPEIeIEHHOTO TUIIA;

IpUOOPETaTh ONBIT MCIIOJIB30BaHMUs MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (OPMY HpeACTaBIeHUsT HHPOPMALUU (CXEMBI,
rpaduKy, uarpamMmmbl, TaOJUIbI, PUCYHKHU U IPYTHE);

HCIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeACTBa Mpu padoTe € XUMHUYECKOU
nH(popMalven: NPUMEHATh MEXIpeAMETHble ((u3MuecKkue M MaTeMaTU4YeCKHe) 3HaKu U
CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYpPbI, HOMEHKIATYPY;

HCII0JIb30BATh 3HAKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIAAHOCTHU.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIIbHBIC y‘leﬁl—lble JelcTBHUA:

3a1aBaThb BOIIPOCHI 110 CYHICCTBY O6cy)I(I[aCMOﬁ TEMBI B XO0JI€ AHUaJiora W/MIH AUCKYCCHU,
BBICKa3bIBaTh UACH, (I)OpMy.III/IpOBaTB CBOM NPCHJIOKCHUSA OTHOCHUTCIIBHO BBIITIOJIHCHU
npe;mo;erHoﬁ 3aaa4u,

BBICTYTaTh C TpPE3EHTAIlMel pe3yJbTaTOB MO3HABATEIHHOW JEATEIHLHOCTH, TOTYYCHHBIX
CaMOCTOATENIbHO MJIM COBMECTHO CO CBEPCTHMKAMU TIPU  BBIMOJHEHHUH XUMHUYECKOTO
AKCIIEPUMEHTa, MPAKTUYECKOH pabOThl IO HCCIEIOBAaHUIO CBONCTB H3Y4YaeMbBIX BEIIECTB,
peanu3anuu y4eOHOro TpoeKkTa, u (OPMYJTUPOBATh BBIBOABI IO PE3yJIbTaTaM IPOBEIEHHBIX
HCCTIE0OBAaHUH MyTEM COTJIACOBAHMSI TIO3UITUH B X0/1e 00CYKICHHS 1 OOMEHAa MHEHUSIMH.



PeryasiTuBHble yHUBeEpcaJbHbIE Y4eOHbIe 1eHCTBUSA:

CaMOCTOSITENIbHO TUIAHMPOBATh M OCYIIECTBIIATH CBOIO IO3HABATEIBHYIO AEATEIBHOCTD,
ompenenss e€ el W 3aJa4d, KOHTPOJIHMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeajgaraeMblii alrOpyUT™M JCUCTBUN TIPH BHITIOJHEHUH yYYE€OHBIX M MCCIICIOBATEIBCKUX 3a7ad,
BBIOMpaTh Hanbosee F(h(HEKTUBHBIN CIOCOO UX PEIICHUS C YYETOM TOJYyYCHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb JISSTEIBHOCTH HAa OCHOBE CaMOAHaJIM3a U CAMOOLICHKH.

NPEJMETHBIE PE3YJIBTATHI

[TpeaMeTHBIE pe3ysIbTaThl OCBOCHHS MPOTPAMMbI 110 XUMHUH Ha YriyOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero o0Iero oOpa3oBaHUs BKIIOYAIOT CreUUYEcKHe NI Y4eOHOTO mpeaMmeTa
«XUMHUSD» Hay4dHbIE 3HAHUS, YMEHHMS U CHOCOOBI JEHCTBHII IO OCBOEHUIO, MHTEPIIPETALUU U
peoOpa30BaHUI0 3HAHUM, BUJIBI ACATCILHOCTH 110 MOJYYCHUIO HOBOTO 3HAHUS M MPUMCHEHHIO
3HAaHUU B Pa3IINIHBIX y‘-Ie6HI)IX CUTyalusaX, a TaKKC B PCAJIbHBIX XU3HCHHBIX CUTyalUAX,
CBSI3aHHBIX C xuMuen. B nporpamMme 1Mo XMMUH NPEAMCETHBIC PE3YyJbTAaThbl IMPEACTABIICHBI I10
rojiaM U3y4eHHS.

10 KJIACC

[IpeameTrHsie pe3ynbTaThl OCBOEHUsA Kypca «OpraHuyeckas XUMHUS» OTPaXKaIOT:

c(hOpPMHUPOBAHHOCTH MPEACTABIEHUI: O MeCTe M 3HAYEHUU OPraHUYEeCKOW XHMHUU B
CUCTEME €CTECTBEHHBIX HAayK M €€ POoJH B 00ECIeYeHUH YCTONYMBOTO Pa3BUTHsI YEJIOBEUECTBA B
penieHny mpoOIeM IKOJIOTUYECKOM, SHEPTeTUYCCKOW M THUIICBONH OE30MacHOCTH, B Pa3BUTUU
MEIUIIMHBI, CO3/JIaHMM HOBBIX MaTE€pUaJIOB, HOBBIX HCTOYHUKOB HHEPTrUM, B 0OECICUCHUU
paIMOHaIBFHOTO TPUPOIOTIONIH30BaHMS, B (DOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYphl
YeloBeKa, a TaKkKe OKOJIOTHYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO U
MIPUPOIHOM CpeJE;

BJIAJICHUE CHCTEMOM XHMHYECKUX 3HAHHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollne
MOHATHS — XUMHUYECKHI OSJEMEHT, aToM, SAPO W 3JICKTpOHHas o0ojouka atoma, S-, p-, d-
aTOMHBbIE OpOUTAlld, OCHOBHOE M BO30YXKIEHHOE COCTOSHUS aTOMa, TMOpUIU3AIlMs aTOMHBIX
opOuTasneii, MOH, MOJIEKyJia, BaJCHTHOCTb, J3JEKTPOOTPUIATEIHHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKass CBsI3b, MOJIb, MOJIIpHAs Macca, MOJISIPHBIH OO0BEM, YIJIEPOIHBIM CKEJET,
(GyHKIIMOHATBHAS TPYMIa, paguKal, CTPYKTYpHbIe (OpMyNbl (pa3BEPHYTHIE, COKpAIlIEHHEIE,
CKEJIETHBIE), M30MEpHUsSl CTPYKTYpHass U MPOCTPAHCTBEHHAas (T€OMETpHYecKas, OINTHYecKas),
W30MEPBI, TOMOJIOTUYECKUN PsiZ, TOMOJIOTH, YTJEBOJIOPOIbI, KHUCIOPOA- U a30TCOAEpKalIue
OpPraHN4YeCKUe COCIUHEHUS, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYISPHBIE
COCIMHEHUS; TeOpUH, 3aKOHbI (mepuoamnueckuil 3akoH JI. M. MenneneeBa, TeOpusl CTpOSHUS
opranuyeckux BemiecTB A. M. byrtnepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB, 3aKOH
COXpaHEHWsT W TPEBPAIEHUS DHEPTUU TP XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM SI3bIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHMS, JIKAIIUE B OCHOBE MOHUMAHMS
MPUIMHHOCTH ¥ CHUCTEMHOCTH XWMHYECKHX SIBJICHHH; TIPEACTABICHHS O MEXaHH3Max
XUMUYECKUX pEeaKIui, TEePMOJAMHAMHUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX X
MPOTEKAaHUs, O B3aMMHOM BJIHMSHUM aTOMOB W TPYMIN aTOMOB B MOJIEKyJaX (MHAYKTHBHBIA U
Me3oMmepHbIi A dexTsr, opuentanTtsl | u Il poma); dakromornueckne cBeACHUS O CBOMCTBAX,
COCTaBe, MOJYyYEeHUU U 6€30TTaCHOM HCTIOIB30BAHUH BAXKHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY



U TPaKTUYECKOM JESITENbHOCTH YEJIOBEKa, OOIMX HAy4YHbIX MPUHIMIAX XUMHUYECKOTO
IIPOM3BO/ICTBA (HA MpUMeEpE NIPOU3BOACTBA METAHOJIA, IEpPepadOTKU HEPTH);

Cc(OPMHUPOBAHHOCTh YMEHUN: BBISIBIIATh XapaKTepHbIE IPU3HAKU MOHATUMN, YCTaHABIUBATb
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE ITOHATUS IIPU OIIMCAHUU COCTaBa, CTPOCHUS U
CBOWCTB OPraHMYECKUX COCTUHEHUN;

Cc(OPMHUPOBAHHOCTb YMEHUIA:

HCII0JIb30BAaTh XMMUYECKYIO0 CUMBOJIMKY JUISl COCTaBJICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKHUX BEILECTB;

COCTABJIAITH yPAaBHEHUS XUMHUYECKMX DPEAaKUMM M pPACKpbIBATh MX  CYLIHOCTb:
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIMH IOCPEICTBOM  COCTABIICHUS  DJIEKTPOHHOIO
OajmaHca 3THX peakLUUi, peakuuid HOHHOro oOMeHa IyTEM COCTABJIEHHS HX IOJHBIX MU
COKpAILIEHHBIX MOHHBIX YPaBHECHU;

M3rOTaBIMBATh MOJEIM MOJIEKYJl OpPraHMYeCKMX BEIIECTB U1 WIIIOCTpAalUd HX
XMMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHUI: YCTaHABIMBATh IPUHAJICKHOCTh U3YUEHHBIX OPIraHUYECKUX
BEIIECTB 110 MX COCTaBY M CTPOCHUIO K OMPEAeTIEHHOMY KJIACCY/TPyIIIe COSTUHEHNH, 1aBaTh UM
Ha3BaHMs 1o cuctemarnyeckoil HomeHkinatype (IUPAC) u npuBoauTh TpUBHAJIbHBIE Ha3BaHUS
Ul OT/AENbHBIX IPEACTaBUTENCH OpPraHUYeCKUX BEIIEeCTB (ITWUJIEH, aLeTHIIeH, TOJYOl,
[JIMLEPUH, STWIECHITUKOIb, (eHos, ¢GopMalbleruj, aueTajabAerull, aleToH, MypaBbUHAs
KHMCJIOTA, YKCYCHAs KHCJIOTA, CT€ApUHOBAs, OJICMHOBAs, MAJIBMUTHHOBAS KHUCIOTHI, IJIMLIHH,
aJlaHWH, MaJIbT03a, (PYKTO3a, aHIJINH, TUBHHII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHE);

C(OPMHUPOBAHHOCTh YMEHHUS ONPEAEATh BHUJI XUMHUYECKOH CBA3M B OPraHUYECKUX
COEMHEHUSX (KOBAJICHTHAS U UOHHAs CBS3b, O- U T-CBA3b, BOJIOPOIHAS CBS3b);

Cc(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUU CTPOCHUS OPTaHUYECKHX
BeuiectB A. M. BytiepoBa st 00bsSCHEHUSI 3aBUCMMOCTU CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHS,;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pHU30BaThb COCTaB, CTPOEHHUE, (QHU3UUECKUE U
XUMHUYECKHE CBOKMCTBA THUIIMYHBIX MPEICTABUTEIICH PA3JIMYHBIX KJIACCOB OPraHUYECKHUX BELIECTB:
QJIKAHOB, LMKJIOAJIKAHOB, AJKEHOB, aJKaJWCHOB, aJKHHOB, APOMATHYECKHUX YTIEBOIOPOJIOB,
CIHMPTOB, AIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH U AMUHOB, aMUHOKHUCIIOT, OEJTKOB, YTI€BOAOB (MOHO-, IU- U MOJMCAXapUI0B),
WJUTFOCTPUPOBATh TEHETHYECKYK) CBSA3b MEXKJIYy HHMH YPaBHEHHUSAMH COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKINi ¢ UCTIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMHPOBAHHOCTh yMEHHUS TOATBEPKJIaTh Ha KOHKPETHBIX MpUMepax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUN OT KpPaTHOCTH M THUMA
KOBAJIGHTHOH CBSI3U (O- U T-CBSI3M), B3AUMHOI'O BIMSHUS aTOMOB M IPYIIT aTOMOB B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUSl XapaKTEepH30BaTb MCTOUYHUKH YIJIEBOJAOPOJHOTO ChIPbhA
(HedTb, MPUPOAHBIA Ta3, Yrojb), CIOCOObI €ro mepepadOoTKHM W MPaKTHUYECKOe MPUMEHEHHE
MIPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh BJAJIEHUS] CHCTEMOM 3HAaHUM O €CTECTBEHHO-HAYYHBIX MeETOoJax
NO3HaHUS — HaOJIOJEHUH, H3MEPEHUH, MOJEIMPOBAHNHU, OHKCIEPUMEHTE (peaJlbHOM H
MBICIIEHHOM) U YMEHUSI IPUMEHSITh 3TU 3HAHUS;

cOpPMUPOBAHHOCTh ~ YMEHMSI TNPUMEHATH OCHOBHBIE  OMNEPALMUd  MBICIUTEIHHOU
NeSITeNbHOCTH — aHAJIW3 W CHHTE3, CpaBHEHHME, O00OOIeHHe, CHCTeMaTH3alliio, BBISBIICHHE
IIPUYMHHO-CIIEACTBEHHBIX CBA3€U — JUUI U3Y4YECHHS CBOMCTB BELIECTB U XMMUYECKUX PEaKIIUi;



c(OpPMUPOBAHHOCTh YMEHUI: BBISBIISITh B3aUMOCBSI3b XUMHUUECKUX 3HAHUH C MOHATUSAMU U
MPE/ICTABICHUSIMU  JIPYTHMX €CTECTBEHHO-HAY4YHBIX TMPEAMETOB i 0Oojee OCO3HaAaHHOIO
IMOHUMaHHUS CYIIHOCTH MaTe€pUalbHOIO €IMHCTBA MHUPA, UCIIOJIb30BATh CUCTEMHbBIE 3HAHMS IO
OpPTraHUYeCKON XMUMHHU JJIs1 OOBSICHEHHUS U MPOTHO3UPOBAHUS SIBICHUM, UMEIOIIUX €CTECTBEHHO-
Hay4HYI0 IIPUPOLY;

cOpPMUPOBAHHOCTh yMEHMH: MPOBOAUTH pacy€Tbl MO XUMHYECKUM QopmylaM U
YpPaBHEHHUSIM XMMHMYECKUX PEAKIMil C HCHOJIb30BaHUWEM (PU3MYECKHX BEIMYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacu€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (POPMYIBI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHYECKUX 3JIEMEHTOB, IPOAYKTaM CrOpaHMUsl, JIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATH M OLICHUBATH C MO3ULIUN
HKOJIOTUYECKON O0€30MacHOCTH TOCIEACTBUS OBITOBOM W IMPOU3BOACTBEHHON JESATEIHLHOCTH
YEJIOBEKa, CBSI3AHHOM C MepepadOTKON BEIIECTB, MCIOJIB30BAaTh IOJYYEHHBIE 3HAHUSA JUIS
MPUHSATHS TPAMOTHBIX PEHICHUI TPOOJIEM B CUTYaIIUAX, CBI3aHHBIX C XUMUEH;

c(OpPMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh W MPOBOJIUTH XMUMHUYECKUN
AKCIIEPUMEHT (IIOJyUYE€HHUE U U3yUEHUE CBOMCTB OPraHNYECKUX BEIECTB, KAUECTBEHHbIE PEAKIIUU
YIJIEBOJOPOAOB Pa3jMUYHbIX KJIAaCCOB U KHUCJIOPOJCOJEP)KALIMX OpPraHMYEeCKUX BEIIECTB,
pellleHrne OHKCIEPUMEHTATIbHBIX 3a7ad 10 pACMO3HABAHUIO OPraHUYECKUX BEIIECTB) C
coOMroficHueM TMpaBWil  0E30MacHOTO  OOpallleHUus] C  BeleCTBAMHU U JIabOpaTOpPHBIM
obopynoBanueMm, (OpMYIUPOBATh IENb HCCICIOBAHUSA, TPEACTABIATH B pa3IMYHON (popme
Pe3yJIbTaThl SKCIIEPUMEHTA, AHAJIU3UPOBATH U OLIEHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coONoIaTh TpaBUJIa HKOJIOTHYECKH IIETIECOOOPa3HOTO IMOBENEHHs B OBITY M TpPYIOBOU
JESTEIbHOCTH B IIEJAX COXPAHEHHUS CBOEro 370pOBbs, OKPYXarolled HpUpOIHON cpenbl U
JTOCTHXKEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHUYECKOTO IEMCTBHS HAa >KUBBIE OPraHU3MbI OINpPENETEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMAas cMbIci nokazarens [1/1K;

aHAJIM3UPOBaTh  1€1€CO00pPa3HOCTh  NPUMEHEHUS  OpraHMYecKMX  BELIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0/Ib3A;

c(hOPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XHUMHYECKOM
uHbOpMallMU B Pa3IMYHBIX MCTOYHMKAX (HaydHas M y4yeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi uHGpopMainuu, VHTepHET M Apyrue), KpUTUYECKH aHATU3UPOBATh XUMHUYECKYIO
nH(popmMalnio, rnepepadaTbiBaTh €€ U HUCIOJIB30BATh B COOTBETCTBUM C MOCTABJICHHON yueOHOMI
3a7a4ei.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMs Kypca «OOmas M HeopraHuyeckas XUMUs»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEICTABICHUN: O MaTepUAIbHOM €IMHCTBE MHUpPa, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTH SIBJICHUM NPUPOABI, O MECT€ U 3HAUYEHUH XHMHUU B CHUCTEME €CTECTBEHHBIX
HayK 1 e€ posii B 00ECIIEYeHUH YCTOWYMBOIO PAa3BUTHUS, B PELICHUU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYecKOl M MUIEeBOH 0e30MacHOCTH, B pPa3BUTHM MEAWLUHBI, CO3JaHMHM HOBBIX
MaTepuajoB,  HOBbIX  HCTOYHHUKOB  SHEprud, B  O0OeCHEYeHHH  palloOHaIbHOIO
MIPUPOIONOIB30BaHus, B GOPMUPOBAHUM MUPOBO33PEHHUS U O0IIeH KyJIbTYphl YEJIOBEKA, a TAKKE
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOTHON CpPEIe;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
MOHATHSI — XUMUYECKUI 2JIEMEHT, aTOM, PO aToMa, U30TOIBI, AIEKTPOHHAs 000JI0YKa aToMa,



S-, p-, d-aToMHBIe OpOMTANIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aroma, TMOpHIH3alIvs
ATOMHBIX OpOWTaJIC, HWOH, MOJICKYJa, BaJCHTHOCTb, JJEKTPOOTPHUIATEIHLHOCTh, CTEICHb
OKHCJICHUS, XWUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeETaJuIMYecKas, BOJOPOIHAS),
KPUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKass PEAKIUs, PacTBOP, SJIEKTPOJIUTBI, HEAJIECKTPOJIHUTHI,
3JIEKTPOJUTHAYECKAs  JUCCOLUMALMSA, CTEIEHb JAUCCOLMALMM, BOJOPOAHBIA  IOKAa3aTeb,
OKHCJIUTENh, BOCCTAHOBUTEIb, TETUIOBOK (P(HEKT XUMUUYECKOW PEaKIMH, CKOPOCTh XUMUUYECKON
peakmuy, XUMHUYECKOE pPABHOBECHE; TEOPUM U 3aKOHBI (TCOPHUSA  DIICKTPOIUTHUYCCKOM
auccounanuu, nepuoguyeckuil 3akon .M. MenneneeBa, 3aKOH COXPAHEHUs MacChl BELIECTB,
3aKOH COXPaHEHUsSl W MPEBpAICHUSI YHEPTUU MPU XUMHUUYECKHX PEaKLUsX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUN S3BIK XUMUH,
MHPOBO33PEHUYECKHUE 3HAHMS, JICKAIIME B OCHOBE NMOHUMAHHUS MPUYUHHOCTH M CUCTEMHOCTH
XUMUYECKUX SIBJICHUM; COBPEMEHHBIC TMPEJCTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
HOHHO-MOJIEKYJIIPHOM W HAaJMOJIEKYJISIPHOM YPOBHAX; IMPEICTABIEHUA O MEXaHU3Max
XUMHYECKUX pEaklui, TEPMOJAMHAMUYECKUX UM KHUHETUYECKHUX 3aKOHOMEPHOCTSIX  HUX
NMpOTEKaHUs, O XMMHUYECKOM pPAaBHOBECHHM, pacTBOpaXx U JUCHEPCHBIX CHUCTEMAaXx;
(hakTOJIOTHUECKHUE CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJYYCHUH U OS30TIaCHOM HCIOJIb30BAHUU
BOKHEUIIIMX HEOPTraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKON ACATEIHHOCTH YeEJIOBEKa,
OOIIMX HAYYHBIX MPUHIUIIAX XUMUYECKOT'O TPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHHUIA: BBIABIATH XapaKTepHbIC MPU3HAKK MOHATUH, yCTaHABIUBATh
WX B3aUMOCBS3b, UCIIOJIH30BATH COOTBETCTBYIOIIME MOHSTHUS MPU ONMUCAHUH HEOPTaHWYECKUX
BEILIECTB U UX IIPEBPALLCHU;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJHUKY JUIsI COCTABIICHUS
dbopMynl BelIeCcTB U ypaBHEHUN XUMHUYECKUX PEAKIUH, CHUCTEMAaTHYECKYyI0 HOMEHKIATYpPY
(IUPAC) u TpuBHabHbIC Ha3BaHUS OT/ICIBHBIX BEIECTB;

c(hOPMHUPOBAHHOCTh YMEHUS ONPEIEIISATh BAJIGHTHOCTh U CTENICHh OKUCIICHUST XUMHUYECKHX
SJIEMEHTOB B COCJIMHEHUSX, BHUJI XMUMHYECKOW CBSI3U (KOBaJEHTHAs, MOHHAs, METaJIMYecKas,
BOJOPOJIHAS ), TUT KPUCTAJUIMYECKOHN PerETKU KOHKPETHOTO BEIIECTBA;

cOpPMUPOBAHHOCTh YMEHHS OOBACHATH 3aBUCHMOCTh CBOICTB BEIIECTB OT BHJA
XUMHYECKON CBSI3M U THMA KPUCTAIIMYECKOW PEIETKH, OOMEHHBIH U JOHOPHO-aKUENTOPHBIN
MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOU CBSI3U;

c(OpPMUPOBAHHOCTh YMEHH: KIACCH(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HX
COCTaBYy, XUMHMUYECKHE PEAKIMHU MO Pa3IMYHbIM MpPU3HAKAM (YHUCITYy U COCTaBy pearupyromux
BEILIECTB, TEIIOBOMY »H(G(EeKTy peakiud, HU3MEHEHUIO CTENeHEH OKHCIICHUSI JJIEMEHTOB,
00paTUMOCTH, Y4YaCTHIO KaTajau3zaropa M APYrHe); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHHS U
KpUTEPUHU T KIaCCU(PUKALNN U3YIaeMbIX BEIIECTB M XUMUYECKHUX PEaKIIil;

chOpPMUPOBAHHOCTh YMEHHUSI PACKpBIBaTh CMBICH Mepuoaudeckoro 3akoHa J[. U.
MeHnneneeBa ©  JEMOHCTPHPOBATH  €r0  CHUCTEMATHU3HPYIONIYIO, OOBSCHUTEIBHYIO |
MPOTHOCTUYECKYIO (DYHKITHH;

c(hOpPMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh AIIEKTPOHHOE CTPOSHHE aTOMOB M MOHOB
XUMUYECKUX JJIEMEHTOB TNepBOro—4erBéproro mnepuonoB Ilepuonunueckoit cucremst JI.U.
MenpeneeBa, UCIONb3YS MOHITHS «IHEPTETHUYECKUE YPOBHWY», «IHEPreTUUYECKUE TOTYPOBHI,
«S-, p-, d-aTomMHBIE OpOWTANM», «OCHOBHOE M BO30YKIEHHOE JHEPreTHUECKHUE COCTOSIHUS
aToMay»; OOBSICHITh 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XUMHYECKHX OJJIEMEHTOB M HX
COEAMHEHMM 10 niepuoaaM u rpynmnam Ilepuoanueckoi cucremst /. 1. Menneneesa, BaJeHTHbIE
BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX DJIEKTPOHHBIX 000JI0UEK;



c(hOPMHUPOBAHHOCTh YMEHHI: XapaKTEpPU30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE
CBOMCTBA BEIIECTB PAa3JUYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHUE I'€HETHYECKOW CBSA3HU
MEXy HEOPIraHMYECKUMU BEILECTBAMHU C IIOMOIIbIO0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKuuii;

c(hOPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIILHO-BOCCTAHOBUTEIBHBIX
peaxkuuii MoCcpeaCTBOM COCTaBJICHHs AJIEKTPOHHOIrO OanaHca 3TUX Peakiuil; peakiuuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IOJHBIX M COKPAIIEHHBIX HOHHBIX YypaBHEHUH; peakuuit
TUAPOJIN3A; peaklMil KOMIUIEKCOOOpa3oBaHUs (HAa TpUMEPE TUIPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHMUS);

cOpPMUPOBAHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakuuii ¢ y4€TOM HX DSHEPreTHYECKUX XapaKTEPHUCTHK, XapaKTep HU3MEHEHUs CKOPOCTH
XUMHYECKON PEaKkIMu B 3aBUCUMOCTH OT PA3IMUYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS I0]] BIMSHUEM BHEIHUX Bo3AeicTBui (mpuniun Jle [llarense);

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUYECKUE PEAKIIUH, JIeXkKAIllIhe B OCHOBE
MPOMBIIIJICHHOTO TIONYyYEHUS CEPHOM KHCIOThI, aMMHUaka, oOIlhe Hay4yHble MPUHIHUIIBI
XUMHYECKHX TIPOU3BOJICTB; IIEJIECOOOPA3HOCTh TPUMEHEHUSI HEOPTaHWYECKUX BEIISCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKHU 3pEHUSI COOTHOILIECHHUS PUCK-TIONB3a;

c(hOpMHUPOBAHHOCTH BJIaJICHUsI CUCTEMO 3HAHUI O METO/1aX HAYYHOTO MO3HAHUS SIBICHUN
NpUPOABl — HaONIOJeHHWe, W3MEPEHHEe, MOJACIUPOBAHUE, OKCIEPUMEHT (peanbHBli U
MBICJICHHBIN), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAyKax, YMEHHUS NPHUMEHSATh 3TH 3HAHUS TPHU
SKCIIEPUMEHTAIbBHOM HCCJICIOBAHUM BEIIECTB U JUISI OOBSICHEHUS XUMHYECKUX SIBICHHH,
MMEIOIINX MECTO B IPUPOJIE, TPAKTUYECKON JAEATEIBHOCTH YEIOBEKA U B [IOBCEIHEBHOU KU3HH;

c(hOpPMUPOBAHHOCTh YMEHHSI BBISBIISATH B3aMMOCBSA3h XMMHUUECKUX 3HAHUM C TIOHSITUSIMH U
MPEACTABICHUSIMUA JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JJisi  0oJjiee  OCO3HAHHOTO
MMOHUMAaHUS MaTePUATILHOTO €IUHCTBA MUPA;

c(hOpMHUPOBAHHOCTH YMEHHUSI MIPOBOJAUTH PACUETHI: C UCIIOJIH30BAHUEM MOHATHI «MaccoBast
JIOJISl BEIIECTBA B PACTBOPE» U «MOJIIpHAsT KOHIICHTPAIIHs»; MAcChl BellecTBa UM 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MM 00BEMY OJJHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEILIECTB; TEIJIOBOTO 3P deKTa peakinu; 3HAYCHHUsI BOJIOPOHOTO MOKa3aTessl paCTBOPOB KUCIOT
U IIeJIoYel C M3BECTHOM CTEMEHbIO JUCCOLMAINKU; Macchl (00BEMa, KOJUYECTBA BEIECTBA)
MPOJYKTa PEAKIMH, €CJIM OJAHO U3 MCXOIHBIX BEIIECTB JJaHO B BHUJIE PACTBOpPA C ONpPEAEIEHHON
MaccoBOW JI0Jiell pacTBOPEHHOTO BEIIECTBA WM JAaHO B H30BITKE (MMEEeT MpPUMECH); 0NN
BBIXO0/Ia TPOJIYKTa PEaKnK; OOBEMHBIX OTHOIICHUM Ta30B;

c(hOpMUPOBAHHOCTh YMEHHI: CAaMOCTOATENHFHO IJIAHUPOBATh U IMPOBOJUTH XUMHUYECKHUI
AKCIIEPUMEHT (TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, TTOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPENEIEHUE CPEIbl PACTBOPOB BELIECTB C MOMOIIBIO MHANKATOPOB,
M3y4YeHUE BIMSIHUS Pa3TUYHBIX (PAKTOPOB Ha CKOPOCTh XHMHUYECKOW PEaKIUH, pEIIeHUe
AKCTIIEPUMEHTAIIBHBIX 3a7a4d 1Mo TeMaMm «Metamisl» u «HeMeraminsi») ¢ coOoeHreM TpaBII
Oe3omacHOro oOpalieHus C BeliecTBaMH U JabopaTopHBIM 000pyAoBaHHEM, (OPMYITUPOBATH
[elh HWCCIENOBaHUsS, TPEIACTABIATh B pPa3IMYHON (QopMe pe3ynbTaThl OSKCIEPUMEHTA,
aHAJM3UPOBATH U OIICHUBAThH WX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHUI: COOIIOATh MIpaBujia MOJb30BaHUS XUMUYECKON TTOCYI0N 1
nabopaTopHbIM 000pyOBaHHEM, OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMHU
M0 BBHIMOJHEHUIO Ja0OpaTOPHBIX XUMHUYECKHX OIBITOB, HKOJOTHYECKH IIeIeCO00pa3HOro
MOBEJEHNs B OBITY W TPYIOBOH JCATENHHOCTH B IEIAX COXPAaHEHUS CBOETO 370POBBSI,
OKpYKalollel MPUPOJHOM Cpelbl U JNOCTHKEHUS €€ YCTOMYMBOTO pPa3BHUTHS, OCO3HABATH



OTMACHOCTh TOKCHYECKOTO JEHCTBHSI HA KUBBIE OPTraHW3MBI OINPEACICHHBIX HEOPTaHWYECKHUX
BEIIECTB, TOHUMas cMbICH noka3arens [1J1K;

c(hOPMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIM IMOUCK XUMHUYECKOMN
nH(OpMAalMK B Pa3jMYHBIX MCTOYHMKAX (HAay4YHas M y4eOHO-HaydHas JUTEpaTypa, CPeICcTBa
MaccoBoid uHpopMaiuu, VHTEepHET W Apyrue), KPUTUYSCKU AaHAITU3UPOBATH XHUMHUYECKYIO
nHpopManuro, nepepadaTeiBaTh €€ U MCIOJIB30BaTh B COOTBETCTBUU C TOCTaBICHHON y4eOHOMU
3a7a4ei.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIIACC
KoumnuectBo yacoB
Ne HaumeHoBaHue pa3iesioB dueKTpoHHBbIE (IU(POBbIE) 00pa3oBaTebHbIE
Kontpoabnsie | IlpakTHuyeckue
n/n U TeM NPOrpamMMmbl Bcero pecypcbl
padoThI padoThI
Pa3nen 1. Teoperuyeckne 0CHOBbI OPraHU4YeCcKO XUMUH
[Ipenmer opranuyeckoi
.T .
XHMHH. | COPHA CTPOCHHA https://resh.edu.ru/subject/lesson/6149/start/170388/
1.1 OpraHuYeCKUuX 8
coenuHeHnd A. M.
bytineposa
Wroro mo pazneny 8
Pa3gen 2. YrieBoaopoasl
IT .
PeACIILHAIE https://resh.edu.ru/subject/lesson/6151/start/149993/
2.1 YTJIEBOJIOPOIbI — AJIKAHBI, 5
[UKIIOATTKAHBI
H .
CHPEACIBIEIE https://resh.edu.ru/subject/lesson/5412/start/212563/
2.2 YIJIEBOJOPObI: AIKEHBI, 14 1
aJIKaJIMeHbI, aTKUHBI
23 ApomaTHyecKue 3 https://resh.edu.ru/subject/lesson/4775/start/150494/
' YIJIEBOIOPOIBI (apEHBI)
IT .
PUPOINIRIE HETORHIIH https://resh.edu.ru/subject/lesson/6148/start/170461/
2.4 YIJIEBOAOPOIOB U UX 4
nepepaboTka
55 ["anorennpoun3BoiHbIE 4 1
YTJIEBOIOPOAOB




Wroro mo pazneny 35
Pa3nen 3. Kuciopojacoaep:xaniue oprannyeckne coeInHeHus!
https://resh.edu.ru/subject/lesson/4769/start/150550/
3.1 Cruptel. Denon 11 https://resh.edu.ru/subject/lesson/5727/start/150577/
KapGonuipHbie
COCAMHCHITL: ATLACTHABL 1 https://resh.edu.ru/subject/lesson/4776/start/150604/
3.2 keToHbl. KapOoHOBEIE 21
KHUCJIOTEL. CIIOJKHBIE
a¢upsl. XKupsi
https://resh.edu. ject/I 1 1 7
33 ViteBoms! 9 1 ttps://resh.edu.ru/subject/lesson/6150/start/150687/
Wtoro no pazneny 41
Pasnen 4. A3oTcoaep:xaniue oOpranHnyecKue coeTuHeHust
41 AMUHBI. AMUHOKHCIIOTHI. 12 1 https://resh.edu.ru/subject/lesson/4743/start/150742/
' Benku
Hroro no pazneny 12
Pa3gen 5. BoicokoMosiekyIsipHbIe cOeANHEHUS
BEICOKOMONEKYIISDHELE https://resh.edu.ru/subject/lesson/6095/start/150823/
5.1 e THHeHI YIp 6 https://resh.edu.ru/subject/lesson/6152/start/150850/
A https://resh.edu.ru/subject/lesson/4777/start/170536/
Hroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB 102 3
1O ITPOI'PAMME




11 KJIACC

HaumMmenoBaHue KoauyecTBO 4acos

Ne dueKTpoHHBbIE (IU(POBbIE) 00pa3oBaTebHbIE
pa3ieJioB M TeM Konrposabhbie | IIpakTuyeckue

n/n Bcero pecypcbl
nporpaMMsl padoThbI padoThI

Pa3jnen 1. Teopernueckue OCHOBbI XMMHH

Crpoenue aToma.
[Tepuoanueckuii 3aKk0H
u [lepronnueckas

1.1 9
CUCTEMA XUMHUYECKUX
anemenToB . U.
Menneneesa
Crtpoenue BeliecTna.
1.2 Muoroobpasue 11 1
BEIIECTB
13 Xruteckue peaxim 19 1 3 https://resh.edu.ru/subject/lesson/4938/start/151107/
Hroro mo pazneny 39

Pa3nen 2. Heopranmueckasi XuMust

2.1 Hemeramis 31 1 3 https://resh.edu.ru/subject/lesson/5939/start/151320/

59 MeTamr 23 1 5 https://resh.edu.ru/subject/lesson/3493/start/151213/

Wroro no pazneny 54

Paszgen 3. XuMus u )KU3HL

Meroas!l 103HaHUS B
XUMUN. XUMUS U )KA3Hb

31 https://resh.edu.ru/subject/lesson/5452/start/150796/




Wroro mo pazneny 9

OBIIEE KOJIMYECTBO

YACOB I10 ITIPOTPAMME 102







