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TTOACHUTENbHAS 3ATTUCKA

Pabouas mporpamma mo XMMHM Ha YpOBHE CpeAHEro oouiero odpa3zoBaHMs pa3zpaboTaHa Ha
ocHoBe @enepambHOro 3akoHa OT 29.12.2012 Ne 273-®3 «0O06 o6pa3oBanuu B Poccuiickoit
@enepanun», TpeOOBaHMI K pe3yabTaTaM OCBOEHHS (enepaibHON 00pa3oBaTeIbHONH MPOTPaMMBI
cpeanero odmiero obpazoBanusi(POIl COO), npencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpaszoBatenpHOM crapaapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus y4yeOHOro mnpeaMera
«Xumus» B o0pa3zoBaTelbHbIX OpraHuzaunusax Poccuiickoit ®enepanuu, pealu3yrollUX OCHOBHBIE
oOpa3oBaTeNnbHBIE TMPOTPAMMBI, U OCHOBHBIX MOJIOKEHHH «CTpaTreruu pa3BUTHS BOCHHUTAHUS B
Poccuiickoit @enepanuu Ha nepuon no 2025 roma» (Pacnopsbxkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMHs Ha ypoBHE YINIyOJEHHOTO M3Y4EHHUs 3aHUMAET Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-
Hay4qHOTrO OOpaszoBanus yuamumxcs 10—11 xmaccoB. M3yuenune mpeamera, pealnzyeMoe B YCIOBHX
Qg QepeHIMPOBaHHOTO, TPOPHUIBLHOTO O00yYEeHHs, TPU3BAHO 00ECHeUnTh 00IIe00pa30BaTENbHYI0 U
OOIIEKYJIbTYPHYIO HMOJATOTOBKY BBIITYCKHHUKOB ILKOJIBI, HEOOXOAUMYIO Ul aJalTallMd UX K OBICTPO
MEHSIOIIMMCS YCIOBUSAM JKU3HU B COLIMYME, a TaKXe JJIs MPOAOJDKEHHUS OOy4eHUs B OpraHM3alusix
poheCCHOHATTLHOTO 00pa30BaHMsL, B KOTOPBIX XUMHUS SIBIISICTCSI OJTHOW U3 MPHUOPUTETHBIX JAUCIUILIIH.

B nporpaMmMe mo XxuMmMHM Ha3HaueHHE TpeaMeTa «XHMHSA» TOJIy4aeT TMOAPOOHYIO
MHTEPNOpPETAlMI0 B COOTBETCTBUM C OCHOBomojararomumu mnojoxenusmu dIrocC COO o
B3aUMOOOYCIIOBJIIEHHOCTH LEJEH, COJep)KaHMs, pe3yJbTaToB OOYy4YeHUs U TpeOOBaHMM K YPOBHIO
MOJITOTOBKH  BBITYCKHUKOB. CBUIETEIILCTBOM TOMY  SBISIIOTCS  CJIEAYIOLIME  BBIMOJHSAEMBIE
POTpaMMOil 110 XUMHH (QYHKIIUU:

e uHPOPMALMOHHO-METOUYECKAs, peajau3alus KOTOpoil  oOecrieuyuBaeT  MOJIy4eHUE
MIPEJCTABICHHS O LENSX, COJIEPKaHUH, O0IIeH cTpaTern 00ydeHHsI, BOCIIUTAHHS U Pa3BUTHUS
o0yyJaroImuxcs CpeCTBaAMU PEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO NMpoduis;

® OpraHM3allMOHHO-TUIAHUPYIOIIAs, KOTOpas NpeaycMaTpHBaeT ONpeeseHre: MPUHIUIIOB
CTPYKTYpPUPOBAaHUSI M IIOCJIEIOBATENbHOCTH  M3y4eHHMs  y4yeOHOro  MaTepuana,
KOJIMYECTBEHHBIX M KAueCTBEHHBIX €ro XapaKTepUCTUK; IOAXO0J0B K (POPMUPOBAHUIO
COJIEP’KAaTEIbHOM  OCHOBBI ~ KOHTPOJSl M OLEHKM OOpa3oBaTeNbHBIX  JIOCTHXKEHUH
oOyyaroluxcsi B paMKax HTOTOBOW arTrecTaud B (opMe €IUHOro TOCYJapCTBEHHOTO
9K3aMeHa 110 XUMHH.

[Tporpamma jyist yriryO€HHOTO U3YUESHUS] XUMUH:

® YCTaHABIIMBAaeT WHBAPHAHTHOE NPEIMETHOE COJep)KaHue, 00s3aTenpbHOe i W3YYCHUS B
paMKax OTAENbHBIX MPOQuUiIeH, MpeayCMaTPpUBAET paclpeiesieHue U CTPYKTYPUPOBAHUE €TI0
IO KJIaccaM, OCHOBHBIM COJIePKaTeIbHBIM JIMHUSM/pa3/ieiaM Kypca;

e 1aéT TPHUMEpPHOE paclpeleleHne Y4eOHOTO BpEMEHHU, PEKOMEHIYeMOTO s HM3y4eHHS
OTJIETIbHBIX TEM;

e [peasiaraeT NpPUMEPHYIO IMOCIeI0BaTeIbHOCTh M3y4YeHHs Y4eOHOro marepuana ¢ y4yEToM
JIOTUKHU TIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3€H;

e AT METOAMYECKYIO0 MHTEpIIPETAlMIO 1IeJiel M 337a4 U3y4eHHUs MpeaMeTa Ha YriyoJaE€HHOM
YPOBHE C y4ETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEAHEro OOIIero oO0pa3oBaHUS,
COJIepKATEIIbHOM  XapaKTePUCTUKU IUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOEHHUS OCHOBHOM
oOpa3zoBaTelbHOM  TMpOrpaMMbl  cpeaHero  o0miero  obpa3oBaHus  (JIMUHOCTHBIX,
METanpeIMETHBIX, TMPEAMETHBIX), a TaKkKe ¢ Y4YETOM OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATENBHBIX JEHCTBUI 00YJArOIIET0Cs M0 OCBOSHUIO COJIEPKaHUs TIPEeIMETA.



Ilo BceM Ha3BaHHBIM MO3ULUSAM B IIPOrpamMMe MO0 XMMHUHU MPETyCMOTPEHA NPEEMCTBEHHOCTD C
o0y4eHHEeM XHMHM Ha ypOBHE OCHOBHOro o00Iero oOpa3oBaHus. 3a IpelesiiaMd yCTaHOBICHHOU
MPOrpaMMOil MO0 XWMHUHU O00s3aTelbHON (MHBAPUAHTHOW) COCTABIISIONICH COJEpKaHUs Yy4eOHOro
npeamera «XUMHA» OCTAaETCsl BO3MOXHOCTh BbIOOpa €ro BAapHMAaTHBHOM COCTaBIAIOLIEH, KOTOpas
JIOJKHA ONPEENATHCS B COOTBETCTBUU C HAPABJIEHUEM KOHKPETHOTO MPpOopuiist 00yueHHs..

B coorBercTBUM ¢ xoHuenTyadbHbIMU TOokeHUsIMU PI'OC COO o0 Ha3HAuUE€HUU TPEIMETOB
06a3oBoro u yrayOun€HHOro ypoBHEH B cucreme Iup(epeHIUpPOBAaHHOTO OOyYeHUs Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHUS XHMHUS Ha YpPOBHE YIIIyOJIEHHOIO HW3Yy4EHHUs HalpaBlieH Ha
peanu3auio NPeeMCTBEHHOCTH C IOCJEAYIOIUM ATAllOM IOJyYeHHs] XUMHUYECKOro oOpa3oBaHUs B
pamMKax H3Y4E€HHs CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHUYECKMX JUCLUUIUIMH B BY3aX H
OpraHu3alMsIX CpPeaHEro MpoecCHOHATBHOrO o0pa3oBaHUsA. B 3Toil CBA3M H3ydeHHE MpenMera
«XUMHSI» OPUEHTUPOBAHO IPEUMYLIECTBEHHO HA pACIIMPEHHE M YIJIyOJIeHHE TEOpETHUYECKOH u
IIPAKTUYECKON MOATOTOBKU OOYYAIOLIUXCs, BHIOPABIIMX ONpeAenEHHbIN mpoduib o0ydyeHHs, B TOM
YlCclieé C NEPCIEKTHBONW IOCIEAYIOLIET0 IMOJIYyYEHHUsS XMMHMUYECKOTO 00pa3oBaHUs B OpraHu3aluix
npodeccuoHanbHOro oOpasoBanus. Hapsgoy ¢ stum, B cBere TpeboBanuiit @I'OC COO k
IUTAHUPYEMBIM pe3yJibTaTaM OCBOEHUS (esiepaiabHON 00pa3oBaTeIbHON NPOrpaMMbl CPEeIHETr0 00Iero
00pa3oBaHMs U3yYCHHE MpeaMeTa «XUMUS» OPUEHTUPOBAHO TAaKXKe HA pelIeHUe 3a7ad BOCIUTAHUS U
COIMAJIEHOTO Pa3BUTHUS 00ydarOMIMXCs, HA (POPMHUPOBAHUE Y HUX OOIICHHTEIUICKTYAIbHBIX YMEHHUH,
YMEHUH palfoOHAIM3aUN Y4eOHOTO TpyAa M OOOOIIEHHBIX CHOCOOOB IESATEIHHOCTH, HMEIOIINX
MEXIUCUUIUIMHAPHBIHN, HalIPEIMETHBIN XapakTep.

CocraBisroliuMu  npeaMeTa  «XHUMHUS» Ha YPOBHE YIJIYyOJIEHHOIO M3Yy4YeHMs SBISIOTCS
yrayonénnele Kypchl — «Opranmueckas xumuss» U «OOmas u HeopraHumdeckas Xumus». llpum
OTIpENICICHUN TOJIXO0M0B K OTOOPY M CTPYKTYpPHOW OpraHW3allid COAEP)KaHUS OSTHX KYypCOB B
porpaMMe o XMMHUHM 3a OCHOBY NpHHATHI nojioxeHus ®PI'OC COO o paznuumsax 6a3oBOro u
yIIIyOJnEHHOTO YPOBHEH M3ydeHUs MpeaMeTa.

OcHoBy conepxkanusi KypcoB «Oprannueckas xuMmusi» U «OOIIass U HEOpraHWYECKask XUMHUS
COCTaBJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM M yMEHMH, OTHOCSAIIMXCA K 0a30BOMY YPOBHIO
U3Y4YEHHs IpeAMeTa. JTa CHCTEMa 3HAHUU IIOJIY4YaeT ONPEIEIEHHOE TEOPETUYECKOE IOTOIHEHHE,
MO3BOJISIOIIEE OCO3HAHHO OCBOMTBH CYIIECTBEHHO OONBIIMN 00BEM (hakTONIOrMYEecKOro MaTepuala.
Tak, Ha yrayOn€HHOM ypOBHE H3y4YEHHMsS NpeaMeTa obOecriedeHa BO3MOYKHOCTb 3HAYUTEIBHOTO
yBeIMUeHUsl o0bEMa 3HAHMM O XMMHUYECKHX JJIEMEHTaX U CBOMCTBaX MX COEIWHEHUII Ha OCHOBE
paciuIMpeHuss W YrayOJIeHus TpeJCTaBI€HUM O CTPOEHUH BELIeCTBA, XHUMHMYECKOW CBSI3UM U
3aKOHOMEPHOCTSX NMPOTEKAHMSI PEAKLIUN, PACCMAaTPUBAEMBIX C TOUKU 3PEHUS XMMUYECKON KNHETUKU U
TepMoauHamMuKu. M3ydeHue nepuoauueckoro 3akoHa u Ilepuoaumdeckoil CHCTEMbl XUMHYECKHX
3JIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHX IPEACTABICHUSIX O CTPOCHUU
aTomMa. XHUMHYECKas CBA3b OOBSCHSAETCS C TOYKHM 3PEHHUS HHEPreTHUECKUX M3MEHEHUH mnpu eé
00pa30BaHUM U pa3pyLICHUH, a TAKKE C TOUKH 3PEHUS] MEXaHU3MOB e€ o0pazoBaHus. V3yueHue TUIIOB
peakuuil gomnosiHgeTrcs (OpMHpPOBAaHHEM MpEACTaBICHUN OO0 AIIEKTPOXMMHUYECKHX Ipoleccax Hu
AJIEKTPOJIM3€E PacIsIaBOB M PacTBOPOB BeLIECTB. B Kypce opraHmdeckoid XMMHUU IPU PaCCMOTPEHUU
PEaKIMOHHON CIIOCOOHOCTH COETMHEHMH yJensercsi 0co00oe BHUMaHHME BONpOcaM 00 3JIEKTPOHHBIX
s dexTax, 0 B3aMMHOM BIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX pPeakluil.

Oco0oe 3HaueHHWE HMeEEeT TO, YTO Ha COJEep>KaHUE KypCOB XMMHH YIIyOJIEHHOTO YpOBHS
M3y4YeHUs ISl KJIacCOB ompenenéHHoro mpoduis (TaaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep
JIOTIOJTHEHUH K 00ILell crucTeMe MpeAMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHUE CMEXHbIE IpeaAMETHl. Tak,
HanpuMep, B COJACPKAHUU MIPeaMeTa il KJIACCOB XMMUKO-(U3NIECKOTO Mpoduiist 60IbII0e 3HaYeHNE
OyZAyT UMETh AJIEMEHTHI yueOHOro Matepuana no obdmeil xumun. [Ipu nzyuenuu npeamera B JaHHOM



cllydae akIIeHT OyJeT clielaH Ha OOLIHOCTh METO/I0B MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XUMUU
U B (pu3MKe: aTOMHO-MOJIEKYIIIpHAs TEOpHs (MOJCKYJspHas Teopusi B (U3HKE), 3aKOHBI COXPaHEHUS
MacChbl U HHEPrUU, 3aKOHBI TEPMOJAMHAMHUKHU, 3JICKTPOJIM3a, MPEJICTABICHUS O CTPOCHUU BEIIECTB U
pyroe.

B 1o xe Bpems B comepkaHMM IpeAMeTa AJis KJIACCOB XMMHUKO-OMOJIOTHYECKOro mpoduis
OoNbIIMK yIOENBbHBIH BeCc OyIeT MMETh OpraHWyecKas XHMHs. B 3TOM cilydae mpenocTaBisieTcs
BO3MOXXHOCTh JUIsI Oojiee OOCTOSITENILHOTO PAacCMOTPEHUS XMMHUYECKOW OpraHW3alii KIETKH Kak
OHMOJIOrMYECKON CHUCTEMBI, B COCTaB KOTOPOI BXOIST, K IPUMEpPY, TaKUE CTPYKTYpPHbIE KOMIIOHEHTHI,
KaK JIMIUbI, OCJKU, YIJIeBOJbl, HYKJIEMHOBBIE KHUCIOTHI M Jpyrue. [Ipm 3TomM 3HaHUS O cocTaBe U
CBOWCTBAx IMPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIYXKAaT OCHOBOW IS
W3YYCHHS CYIIHOCTH MPOILECCOB (POTOCUHTE3A, IbIXaHUS, TTUIIEBAPCHHUSL.

B muiane gopmupoBaHusi OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOCHHUS OOIIEHAYYHBIX METO/IOB
MO3HAHMS U OMbITA IPAKTUYECKOIO NMPUMEHEHHS HAyYHBbIX 3HAHUN M3y4YEHUE IpeaMeTa «XHUMHSI» Ha
yriy0aEHHOM YPOBHE OCHOBAHO HA MEKIPEIMETHBIX CBS3SIX C YICOHBIMHU MPEAMETAMU, BXOISIIIMU B
COCTaB MpeIMeTHBIX obnacTeil «EcTecTBEHHO-HAyUHBIE MPEAMEThI», «MarteMaTHka 1 WHHOPMATHKA
u «Pycckuii A3bIK U JIUTEpATypar.

[Ipu u3yyenun yueOHOro npeamera «XuUMHs» Ha yrIIyOJIEHHOM YPOBHE TakKe, KaKk Ha YpOBHE
OCHOBHOTO U cpeaHero ooémero oOpazoBanusi (Ha 0a30BOM YpOBHE), 3ajayeil MEePBOCTEIIEHHOM
3HAYUMOCTH SIBJISICTCS  (JOPMHUPOBAHWE OCHOB HAayKd XUMHUH KakK o00JacTH COBPEMECHHOTO
€CTECTBO3HAHMS, IPAKTUUYECKOM JEATEIbHOCTH YEJIOBEKAa M OAHOITO M3 KOMIIOHEHTOB MHPOBOM
KynbTypbl. Pemienue 3Toi 3amaund Ha yruIyONEHHOM YpOBHE H3YyUEHHs IpelMeTa Mpeiroaraer
peanu3annio TaKuX LeNei, Kak:

e (opmupoBaHUE MPEACTABICHHUI: O MaTepUATHHOM CIWHCTBE MHpPA, 3aKOHOMEPHOCTSIX H
MMO3HABAEMOCTH SIBIEHUW TMPHUPOJIbI, O MECT€ XMMHH B CHUCTEME €CTECTBEHHBIX HAyK U €€
BEIIYIIEH pOJIM B 0OECTICYCHUH YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA: B PEIICHUU MPOOIeM
OKOJIOTHUECKOM, JHEPreTUYecCKod U TMHUIIEeBOW O€30MacHOCTH, B PAa3BUTHH MEIUIUHBL,
CO3/IaHUU HOBBIX MaTepUaIOB, HOBBIX HCTOYHUKOB YHEPTHH, B 00ECTICUEHUHN PAIIMOHAIBHOTO
MIPUPOJIOTIONB30BaHUs, B (JOPMUPOBAHUK MHUPOBO33PEHUS U OOIIEH KyJIbTyphl YelOBEKa, a
TaKKe IKOJIOTHUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM CpeIe;

® OCBOCHME CHCTEMbI 3HAHWH, JIEXKAIIMX B OCHOBE XUMHUYECKON COCTABIISIFOLIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa: (QyHAAMEHTAIbHBIX TMOHSITHI, 3aKOHOB U TEOpUU XUMHH,
COBPEMEHHBIX MPEJICTABICHUM O CTPOCHHM BEIECTBA HA Pa3HBIX YPOBHSAX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, O TEPMOJUHAMHYECKUX W KHHETUYECKUX
3aKOHOMEPHOCTSIX TMPOTEKAHWsI XUMHUYECKMX pEaKIUid, O XHMHYECKOM PaBHOBECHH,
pacTBOpax H JHWCIEPCHBIX CHUCTEMax, 00 OOIMMX HAYYHBIX MPUHIIUANAX XUMHUYECKOTO
MIPOU3BOJICTBA;

e (opmupoBaHue y 00YyJarOIIMXCS OCO3HAHHOTO TOHUMAaHHUs BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHYECKUX 3HAHUU Al OOBSCHEHHS KIIOYEBBIX HJEH M MpoOIEeM COBPEMEHHOW XHMHH,
JUTsl OOBSICHEHUSI ¥ TIPOTHO3UPOBAHMSI SBJICHHH, UMEIOIHNX €CTECTBEHHO-HAYUYHYIO TIPUPOJLY;
TPaMOTHOTO peIIeHUs TPOOJeM, CBSI3aHHBIX C XHWMHEHW, TPOTHO3WPOBAHUS, aHAIW3a W
OLICHKHM C TIO3UIMA  OJKOJOTHYECKOW  Oe30macHOCTH  TMOCHEACTBHA  OBITOBOH U
MIPOU3BOJCTBEHHON JEATENHHOCTH YEJIOBEKA, CBSI3aHHOM C XMMHUYECKHM MPOU3BOJCTBOM,
WCIIOIb30BaHUEM U TepepaboTKON BEIIECTB;

e yruyOleHHe TMpeACTaBICHUH O HAyYHBIX METOJaX TIO3HAHUS, HEOOXOIUMBIX IS
MpUOOpPETEHUs YMEHHI OpPUEHTHPOBATHCS B MHPE BEUIECTB M OOBACHEHUS XUMHUYECKHX



SBJICHUI, UMEIOINX MECTO B NPUPOJE, B MPAKTHUECKON IEATEIFHOCTH W ITOBCEAHEBHON
KHU3HH.
B mutane peanuzanyu nepBOOYEPENHBIX BOCHHUTATENBHBIX W PAa3BUBAIOLINX (YHKIUH LEIOCTHOM
CHCTEMBI CpEJHEro oOIIero oOpa3oBaHMs NPH W3YYCHHU HOpeaMeTa «XHUMUs» Ha YriIyOJaEHHOM
YPOBHE 0COOYIO aKTyaIbHOCTh IIPHOOPETAIOT TaKME e U 3a/1a4H1, KaK:

e BOCHUTaHHE YOSKIEHHOCTH B MO3HABAEMOCTH SIBJICHUW MPHUPOMABI, YBOKEHHUS K IMPOIECCY
TBOpUYCCTBA B obJjact TCOPCTUUCCKHUX U IPUKIAIHBIX I/ICCJICIIOBaHI/Iﬁ B XHWMMHH,
(dbopMHpOBaHHE MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HaYKH;

® pa3BUTHE MOTHBAIMM K OOYYCHHIO W TIIO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTDOJIO H
CaMOBOCIIMTaHMIO HA OCHOBE YCBOCHHMS OOIICUEIIOBEYECKHUX LIECHHOCTEH;

® pa3BUTHE ITO3HABATEIHHBIX HMHTEPECOB, WHTEIUICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOy4aromuxcs, GOPMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOUICHHS K CaMOOOpa3OBaHUIO H
HETPEpHIBHOMY  OOpa30BaHMIO KaK  yCIOBHIO  YCICIIHOHW TNPO(ECCHOHAIBHOH H
O6HIGCTB€HHOI>'I ACATCIIBHOCTH, OTBCTCTBCHHOI'O OTHOLICHHUA K CBOEMY 3IJOPOBBIO U
noTpeOHOCTH B 3/I0pOBOM 00pa3e )KU3HH;

e (QopMupOBaHHME YMEHUH U HaBBHIKOB pPa3yMHOIO NPUPOJOIOIB30BAHMS, pa3BUTHE
9KOJIOTMYECKOH KYJIbTYpPBI, IPUOOPETEHUE OIBITA OOLIECTBEHHO-TIOJIC3HON KOJIOTHYECKON
JEATEILHOCTH.

OOmiee 4uCIIO0 YacoB, MPETyCMOTPEHHBIX IS M3YYEHUS XMMHUU Ha YrIIyOJCHHOM YPOBHE CPEIHETO
obmero obpaszoBanus, cocrariser 204 wacos: B 10 kmacce — 102 gaca (3 gaca B Henmemo), B 11
kiacce — 102 ygaca (3 yaca B Heenio).

COLEPXAHWNE OBYYEHNWA

10 KNACC OPIrAHNYECKAS XUMHA

Teopernyeckne 0CHOBBI OPraHU4eCKOil XUMHUH.

[IpenMer u 3HaueHHME OPraHUYECKOM XUMHH, MPEJCTaBICHUE O MHOT00Opa3uu OpPraHUYECKUX
COCIUHECHUM.

DJNEeKTPOHHOE CTPOEHHE aToMa YIiiepoAa: OCHOBHOE M BO30YXJIEHHOE COCTOSIHMA. BaneHTHbIE
BO3MOXXHOCTH aTOMa yriepoja. XHUMHUYECKass CBS3b B OpPraHMYEeCKUX COEAMHEHMAX. THIbI
ruOpuan3aly aToOMHBIX opOuTaned yriepoaa. MexaHu3Mbl 00pa30BaHHS KOBAJIEHTHOW CBSI3U
(oOMEHHBI M JOHOPHO-AKLENTOPHBIN). THUMBI MEepeKpbIBaHUS aTOMHBIX OpOUTaneil, G- U M-CBA3HU.
OnuuapHasi, ABOWHas M TpoiHas cBaA3b. CrocoObl pa3pbiBa CBsA3eH B MOJIEKYJIAaX OPraHUYECKHUX
BemiecTB. [ToHsTHE O CBOOOTHOM pajMKalie, HyKJIeo(uiIe 1 eKTpodue.

Teopus crpoenust oprannyecknx coequHeHnii A.M. bytinepoBa U COBpeMEHHBIE NPEICTABICHUS
O CTPYKTYp€ MOJIEKYJ. 3HA4eHHE TEOpUU CTPOEHHUS OPraHUYECKUX COeAMHEHUU. MomekynspHble U
CTpYKTypHBIE (GopMynbl. CTpyKTypHBIE (DOPMYIIBI Pa3TUYHBIX BHIOB: Pa3BEPHYTas, COKpaIlEHHas,
ckeneTHas. M3omepus. Buasl n3omepun: CTpyKTypHas, MPOCTPAHCTBEHHAs. DJIeKTPOHHBIE () (eKTh B
MOJIEKYyJIaX OPTaHUYECKUX COeTUHEHNUN (MHAYKTUBHBIA 1 Me30MepHBIN 3(P(EKTh).

[IpencraBnenne o kinaccuUKAIMKM OpraHWYecKuX BemecTB. [loHsTHE O (GYHKIIMOHATHHOU
rpynne. ['omonorusa. I'omonmormyeckue psasl. CucreMaTHdeckass HOMEHKJIATypa OpraHUYecKuX
coeaunenuii (IUPAC) u TpuBuaibHble Ha3BaHUSI OTJENIBHBIX MPEICTaBUTENCH.

OcobeHHocTH U Kiaccu(UKalus OpraHuYecKux peakuuid. OKUCIUTENbHO-BOCCTAHOBUTEIbHbIC
pEaKIMK B OPraHU4YECKON XUMHUU.



OKCIIEpUMEHTAJIBHBIE METOABl M3Yy4Y€HHUS BEIIECTB W HUX MPEBPALECHUH: O3HAKOMIICHHE C
o0pa3llaMu OpPraHMYeCKHUX BEIIECTB M MaTepuajaMd Ha UX OCHOBE, OIBITHI 1O MPEBPAILCHHIO
OpPraHUYECKUX BEIIECTB MPU HarpeBaHHH (TUIaBJeHUE, OOYIIIMBaHUE W TOPEHHE), KOHCTPYHPOBAHUE
MOJIEJIEN MOJIEKYJ OPTaHUYECKUX BEILECTB.

YriaeBoaopoabl.

Anxanel. ['oMomornyeckuii psii ankaHoB, oOmas Qopmyia, HOMEHKIATypa W H30MEpHs.
DJIeKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ AalKaHOB, SP -ruOpuamM3alus aTOMHBIX
opOutaneit yriaepona, 6-cBsi3b. Ou3nueckue cBOMCTBA ajIKaHOB.

XUMUYECKHE CBOMCTBA AQJIKAHOB: PEAKLUUU 3aMCEIIEHUs, W30MEPU3ALMH, IErHIpUpOBaHUS,
LUKJIW3alUY, TUPOJIn3a, KPEKUHra, ropenusd. llpencraBienne o MexaHu3Me peakuuil paguKaibHOIo
3aMEILCHHUS.

Haxoxnaenue B npupozae. CriocoObl 0Sy4eHHs U IPUMEHEHUE aJIKAHOB.

[uknoankanel. O6mas ¢opmyina, HOMEHKIaTypa U u3zomepus. OCOOEHHOCTHM CTPOEHUS U
XUMHAYECKHX CBOMCTB MaJbIX (I[MKJIOMPOIIAaH, HUKIO0YTaH) U OOBIYHBIX (LIMKIIOMEHTAH, IUKJIOTEKCaH)
HUKJI0aKaHoOB. CriocoObl OTYyYEHHUS U IPUMEHEHHUE LIUKIJIOAIKAHOB.

Ankenbl. ['omonoruyeckuii psii ajnkeHoB, oOmas (Gopmylia, HOMEHKIATypa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT AJIKEHOB, SP°-rHOpHAM3aIksa AaTOMHBIX OpOuTalel yrieposa, G-
u m-cBsizu. CTpyKTypHasi U reoMeTpuyeckas (Luc-TpaHc-) nzomepus. @U3nueckre CBOMCTBAa aJIKEHOB.
XHMMHMYECKUE CBOMCTBA: PEAKLUH NMPUCOCIUHEHUS, 3aMEIICHUS B O-II0JIOXKEHUE NPU IBOMHOM CBSI3H,
noyimMepu3anuu 1 okucienus. IIpasmio MapkosaukoBa. KauecTBeHHbIE peakliiy Ha JBOMHYIO CBS3b.
CriocoObl 1osTyyeHHs 1 IPUMEHEHUE aJIKEHOB.

Aunkaguensl. Kimaccudukanys ankaaueHoB (CONpsHKEHHBIC, U30JMPOBAHHBIC, KYMYIUPOBAHHbIE).
Oco0OeHHOCTH JIEKTPOHHOTO CTPOSHUS M XUMHYCCKUX CBOWCTB COMPSDKEHHBIX IUeHOB, 1,2- u 1,4-
npucoenuHenue. Ilomumepuszanust conpspk€HHBIX AMeHOB. CrocoObl MOMY4YEeHUS U NPUMEHEHUE
aJIKaINECHOB.

Ankusbl. ['OMoOJIOTHYECKUU psii adKUHOB, oOmas ¢GopMmysia, HOMEHKJIATypa M H30MEpHs.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHWE MOJIEKYJ] AaJKUHOB, SP-TUOpUIM3alusi aTOMHBIX
opbutaneit yrinepona. dusznyeckue CBOWCTBAa aJKMHOB. XHMHYECKHE CBOMCTBA: peakLuu
IIPUCOEAVHEHNS, NUMEPU3alUUd U TpUMEpPU3ALMM, OKHCIEHUS. KHCIOTHBIE CBOWMCTBAa aJIKMHOB,
MMEIOLUX KOHIEBYIO TPOWHYIO CBsi3b. KadecTBeHHblE peakuuu Ha TPOWHYH CBA3b. CrnocoObl
MOJIy4YEHUs U IPUMEHEHHUE aJIKUHOB.

Apomarnyeckue yrieBoaopoabl (apeHsl). ['omonormueckuit psa apeHoB, oOmiast (opmyna,
HOMEHKJIaTypa W HU30MepHs. DJEKTPOHHOE U INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH3oia.
@dusnyeckue CBONCTBA apeHOB. XHUMHYECKHE CBOICTBa O€H30Jla M €ro TOMOJIOTOB: peakLuu
3aMelIeHns] B OEH30JbHOM KOJBIE M YIJIEBOJAOPOJHOM pajauKalle, peaklUHu MPUCOSAUHEHMUS,
OKHCIIeHHe TomoJoroB Oensona. IlpencraBieHue o0 OpHEHTHPYIOIIEM ACWCTBUU 3aMecTUTENei B
OEH30JIbHOM KOJIbIIE Ha MpUMepe ANKHIBHBIX PAIUKaIOB, KapOOKCHILHON, THAPOKCHIIBHOW, aMUHO- U
HUTPOTPYIIbI, aTOMOB TrajoreHoB. OCOOEHHOCTH XHMMHUYECKUX CBOMCTB ctupoia. [lonumepusanus
ctuposia. CriocoObl MoJyuyeHus: ¥ MPUMEHEHNE apOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. [TonytHslie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenune. KameHHbIH yroias u
IPOAYKTHl ero mnepepaboTku. CrocoObl mepepaboTKu He(TH: MeperoHKa, KPeKUHT (TepPMUYECKHH,
KaTaJUTHUYeCKUii), pupopMuHr, nuposus. llpoaykTel nepepaboTku HePTH, UX NpPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas CBSA3b MEXAY Pa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE T'aJIOTEHIIPOM3BOIHBIX YIIIEBOAOPOAOB. Peakiuu 3amelieHns rajoresa
Ha TMAPOKCOTPYIITY, HUTPOIPYIILy, IHAHOTPYIITy, aMUHOrpyniy. JIeiicTBUE Ha TaJOTr€HIIPOU3BOJHBIE



BOJIHOT'O U CIIMPTOBOTO pacTBopa IEnouu. BzanMoneicTBue qUrajloreHajkaHoB C MAarHUEM U LIHKOM.
[loATHE O  METAJUIOOPTaHMYECKUX  COCIUMHEHUAX. VICIOJb30BaHHWE  TaJOr€HIPOU3BOIHBIX
YTJIEBOOPOIOB B OBITY, TEXHUKE U ITPH CUHTE3€ OPraHUYECKUX BEIIECTB.

OKcIlepUMEHTAIbHbIE METO/BI U3YyUEHMsI BEILECTB M MX NPEBpAIIEHUI: u3yyeHue (pu3nueckux
CBOWCTB YIJICBOJOPOJOB (PacTBOPUMOCTb), KAau€CTBEHHBIX peaKUUil yrieBOAOPOAOB Ppa3IHMUHBIX
KiaccoB (oOeciBeurnBaHue OpOMHOM WM HMOAHOM BOABI, pacTBOpa IIepMaHraHaTa Kajwus,
B3aMMOJICHICTBUE alleTWICHAa C aMMHAYHBIM pPacTBOpoM okcuiaa cepebpa(l)), kauecTBeHHOE
oOHapy’KeHHe yriepoJa U BOJ0PO/ia B OPraHUYECKUX BELIECTBAX, [TOJy4EHHE ITUIICHA U U3yUEHUE €T
CBOMWCTB, 03HaKOMJIeHHE ¢ Kosulekuusamu «Hedptb» u «Yromaby, ¢ o0pa3naMu miacTMacc, KaydykoB U
PE3UHBI, MOJICTTMPOBAHUE MOJIEKYJI YTIIEBOIOPOIOB M T'aJIOTEHIIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kuciopojacoaep:kauue opranuieckue coeJuHeHNs.

IIpenenpHble ogHOaTOMHBIE cOUPTHL. CTpoeHHE MOJIEKYJ] (Ha IpUMEpe MeTaHoja U 3TaHOoIa).
I'omonoruueckuil ps, obuas dopmyna, U30Mepus, HOMEHKJIATypa U Kiaccupukanus. Pusnueckue
CBOWCTBa TpEACTbHBIX OJHOATOMHBIX CIIUPTOB. BOIOpOIHBIE CBSA3M MEXAYy MOJEKYJIaMH CIIHPTOB.
XUMHUECKUE CBOMCTBA: pEAKIMW 3aMEIIeHUs], ICTHUApPATallid, OKWCICHUS, B3aMMOJCHCTBHE C
OpPraHUYECKUMHU M HEOPraHMYeCKUMH KucioTramu. KadecTBeHHast peakiysi Ha OJHOATOMHBIE CIIUPTBHI.
JlelicTBUe 3TaHOJa M METaHOJA Ha opraHuzM uyenoBeka. CrocoObl IMOJIyueHHs U IMPUMEHEHHE
OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢duper, HOMeHKNIaTYypa U u3oMepus. OCOOCHHOCTH (U3MYECKUX M XUMHUYCCKUX
CBOMCTB.

MHoroaToMHbI€ CIIUPTHI — STHUIEHIIMKOIb U MULepuH. Pu3ndeckue U XUMUYECKHUE CBOMCTBA:
peaKkIuyu 3aMelICHHUs, B3aUMOJCHCTBUE C OPraHMYECKUMH ¥ HEOPTaHWYECKHMMH KHCIOTaMH,
KayecTBEHHasl peakuusi Ha MHOTOaTOMHBbIE CHUpThL. IIpencraBnenne o MexaHU3ME peakuuit
HyKJeouabHOro 3amenienus. [leiictBue Ha opranusm yenoBeka. CriocoObl MOJTy4eHUs! U IPUMEHEHUE
MHOT'O2TOMHBIX CIIUPTOB.

®enon. CtpoeHHEe MOJIEKYJBI, B3aUMHOE BIUSHHE THIPOKCOTPYNIBI W OEH30JBHOTO spa.
®dusznyeckue cBoiicTBa gpeHona. OCOOEHHOCTH XMMHUECKUX CBOMCTB (heHosa. KauecTBeHHBIE peakuun
Ha  ¢enon. TokcuuyHocTh  (eHoma. CmocoObl  THOMy4YeHHs UM HpUMEHeHHe  (eHoa.
denonpopManbaeTuaHAs CMOJIA.

KapOoHuIbHBIE COCTUHEHNS — ANBJETUABI U KETOHBL. DJIEKTPOHHOE CTPOEHHE KapOOHHMIBHOM
rpynmel.  ['oMoiorndyeckue psiapl  adbACTHIOB W KETOHOB, oOmas ¢opmyna, HW30MEpHs U
HOMeHKJarypa. Pu3nyeckue CBOWCTBA albJIETU0B U KETOHOB. XMMUYECKHE CBOMCTBA albJIeTUJI0B U
KETOHOB: peakiuu npucoenuHeHus. OKUCIEHNE allbJerU/0B, KAUeCTBCHHbIC PEAKIIMM Ha ajbJErH/Ibl.
CriocoOblI MmosTydeHust 1 IPUMEHEHUE alTbJACTHIOB U KETOHOB.

OMHOOCHOBHBIE TpeNeNbHbIE KapOOHOBBIE KHUCIOTHL. (COOCHHOCTH CTPOSHHS MOJICKYII
KapOOHOBBIX KuCIOT. M3omepuss u HoMeHkinarypa. Pusnyeckue CBOMCTBA OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIIOT. BoaopoaHBIE CBA3M MEXIY MOJEKyJaMH KapOOHOBBIX KHCIOT.
XUMHUECKUE CBOWCTBA: KHCIOTHBIE CBOWMCTBA, pEaKmHs STEpUPUKAINH, PEAKIHHA C y4acTHEM
YIIEBOAOPOAHOTO pagukaia. OCOOCHHOCTH CBOWCTB MypaBbUHOW KHCIOTHL. [ToHATHE O PON3BOAHBIX
KapOOHOBBIX KUCIIOT — CIIOXKHBIX 3¢upax. MHOrooOpasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWMCTB
HEenpeAeabHBIX M apoOMaTMYecKMX  KapOOHOBBIX  KHUCJIOT,  JMKapOOHOBBIX  KHUCIIOT,
THIIPOKCUKApOOHOBBIX KUCIOT. [IperncraBuTeny BBICIIMX KapOOHOBBIX KHCIOT: CTEapUHOBAaS,
MATEMUTHHOBASI, OJICMHOBASL, JIUHOLEBAS, TUHONEH06ds. KUCTOTHL. CIIOCOOBI MOTyYeHHs ¥ IPUMEHEHNE
KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upbl. ['omonoruyeckuit psa, obmas Gopmyna, U30MEpUs M HOMEHKJIATYypa.
®u3NYECKNEe U XMMUYECKUE CBOMCTBA: THPOJIN3 B KUCIION U LIEJIOYHOU Cpee.



Kuper. Ctpoenue, (U3MUYECKHE W XHUMHYECKHE CBOWCTBA XUPOB: THAPOIN3 B KHCIOW H
menoyHoi cpege. OCOOEHHOCTH CBOMCTB JKHPOB, COIEPIKALIMX OCTATKU HEMPEENbHBIX >KUPHBIX
KucaoT. JKupsl B Ipupoe.

MpBLT4 KaK COJIU BBICIIUX KAPOOHOBBIX KUCIIOT, X MOIOIIEE JACHCTBUE.

OO6mas xapaktepucTuka yrierofoB. Kinaccudukanus yrieBo1oB (MOHO-, TU- U MOJIMCAXAPUIBI).
MoHocaxapuapl: III0K03a, pyKTO3a, rajiakro3a, pubdosa, ne3okcupudo3a. OGu3nveckue CBOMCTBA U
HaxoxJaeHue B npuponae. PorocuHTe3. XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: pPEAKUUMU C Y4YaCTUEM
CHUPTOBBIX M aJbJAECTUAHON IPYII, CIUPTOBOE U MOJIOYHOKHUCIOE OpoxkeHue. [IpumeHenne rioko3bl,
e€ 3HA4YCHUE B KU3HEIEATEIbHOCTH oOpranusma. [lucaxapuupl: caxapo3a, MajlbTO3a U JIAKTO3a.
BoccranaBnuBaromuye U HeBOocCTaHaBIMBaroIue Aucaxapuabl. ['maponus nucaxapunos. Haxoxaenue
B npupone u npumeHenue. Ilonucaxapuasl: Kpaxmain, INIMKOreH u neiosnos3a. CrpoeHue
MaKpOMOJIEKYJI Kpaxmaia, INIMKOTeHa U LeJUIH0103bl. PU3nUecKre CBOMCTBA KpaxMalla M LEJUTFOI03BI.
XHUMHUYECKHE CBOMCTBA Kpaxmalia: TUAPOJIN3, KAYeCTBEHHAs! Peaklus ¢ HOAOM. XUMHUYECKHUE CBOKMCTBA
LEJUTIOJIO3bl: THUAPOJIN3, TONXydYeHHe 3(pHupoB memtonao3bl. [loHsATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBINA MIENK).

OKCIEpUMEHTAIbHBIE METOJIbl HU3Y4YEHHUs BEIIECTB W HX IMPEBpAlICHUH: pPacTBOPUMOCTb
pa3IMYHBIX CHUPTOB B BOJE, B3AMMOJICHCTBHE ATAHOJIa C HATPUEM, OKHUCIECHUE 3THIIOBOIO CIUpPTa B
aJbJIeru]l Ha pacKajl€HHON MEJHON IPOBOJIOKE, OKUCIEHHME 3TUJIOBOTO CHUpPTAa JUXPOMATOM Kaus
(BO3MOYKHO MHCIIOJIb30BaHME BHJIEOMATEpUAIOB), KAayeCTBEHHbIE pPEAKUUU Ha albJerujnpl (c
ruapokcuaoM nuammuHcepebpa(l) u rumpokcuaom meau(ll)), peakius riaunepuHa ¢ THAPOKCHIOM
meau(ll), xumuyeckue cBOCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJICHCTBUE PACTBOPA TIIIOKO3bI C
ruapokcuaom meau(ll), B3aumozeiicTBre kpaxmania ¢ HOI0M, PELIEHHE SKCIIEPUMEHTANIbHBIX 3a/1a4 110
temaMm «CrupThl ¥ GeHobl», «KapOoHoBbie KUCTOTHI. CloKHBIE 3)UPBD».

A3oTcoaep:kalye OpraHnyecKkne CoeIMHeHusl.

AMUHBI — OpraHu4eckre Mpou3BOAHbIE aMMuaka. Kinaccudukaiys aMuHOB: anudaTuueckue u
apoMaTHyYecKHe; NEepBUYHbIE, BTOpUYHbIE M TpeTuuHble. CTpoeHHE MOJeKyJs, obmas ¢opmyia,
M30MepHsl, HOMEHKJIAaTypa U (u3HuecKue CBOCTBa. XMMHUYECKOE CBOMCTBA aM(PAaTHUUECKUX aAMHUHOB:
OCHOBHBIE€ CBOICTBA, aJKWJIMPOBAHUE, B3aUMOJCICTBUE MEPBUYHBIX AMUHOB C a30TUCTON KHUCIIOTOM.
Conm aKuinaMMOHHS.

AHWINH — TpeAcTaBUTENb aMHUHOB apomarhyeckoro psaa. CrpoeHue aHwinHa. B3aumHoe
BJIUSIHUE TPYII aTOMOB B MoJieKysle aHWwiIMHA. OCOOEHHOCTH XHMHUYECKHUX CBOWCTB aHWJIMHA.
KauectBennsie peakuuu Ha aHuiIuH. CrocoObl MOMYy4YeHHUS U TMPUMEHEHUe anupaTHYeCKHUX aMHHOB.
[TonydyeHnue aHUIMHA U3 HUTPOOEH30IA.

AmuHokucnotel. Homenknatypa u uzomepusa. OTaenbHbIE NPEICTaBUTENN 0-aMUHOKHUCIIOT:
MJIMIWH, allaHuH. PU3HYEeCKHe CBOMCTBA AMUHOKHUCIOT. XUMHUYECKHE CBOMCTBA AMHUHOKHCIOT Kak
aM(pOTEepPHBIX OPTaHMYECKUX COCIUHEHUH, peaklus TIOJTUKOHECHCAIINH, OOpa3OBaHHUE TMENTHUIHON
cBs3U. buonornueckoe 3HaueHne aMUHOKUCIIOT. CUHTE3 M TUAPOJIN3 MENTHIOB.

benku kak npuponansie moiaumepsl. I[lepBuyHas, BTOpUYHAs U TPETHYHAs CTPYKTypa OEJIKOB.
XuMHYecKue cBOMCTBA OENKOB: THAPOJIN3, AeHATypallis, KaYeCTBEHHbIE PEAaKIIMM Ha OEJIKU.

DKCTepUMEHTANIbHBIE METOBI M3YYCHHsI BEIIECTB M MX MPEBPAIEHUI: pacTBOpEeHUE OEIKOB B
BOZe, JeHaTypamus O€NKOB TpH HArpeBaHUU, I[BETHBICE pEAKIMU Ha OENKH, pelIeHue
SKCIIEPUMEHTAJbHBIX 33/ady 10 TeMaM «A30TCOJAEpKalllue OpraHWYecKHue COEIUHEHUs» U
«Pacro3HaBaHre OpraHMYECKUX COCTUHEHUI.

BricokomosieKyJISIpHbIE COeIMHEHUS.



OcHOBHbIE TOHATUS XMMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMEp, TOJUMeEp,
CTPYKTYpHOE 3BEHO, CTENEHb INOJUMEPU3ALMU, CPEAHSSI MOJeKyJspHas macca. OCHOBHBIE METOMbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHUN — OJIMMEPU3ALMSl U TOJIMKOHIEHC AL

[Tonumepnsle marepuanbl. [lmactmaccbl (MOMMATHIICH, MOJMIPONUIIEH, IMOJUBUHUIXIJIOPU,
MOJINCTUPOJ, TONUMETUIMETAKpUiaT, IMOJIUKAapOOHATHI, MOJMATUICHTepedTanarT). YTUIu3auus u
nepepabdoTKa MIACTHKA.

OnacToMepbl:  HATypajbHBI  KaydyK, CHHTETHYECKHE  Kaydykd  (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30ITPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHble (XJIONOK, WIEPCTh, MIENK), HCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAIPOH U JIABCaH).

[Tonmumepsl cnenMaabHOrO HasHaueHHs (TEQIIOH, KeBIap, SJIEKTPONPOBOASIINE MOJIMMEPHI,
OuopasyiaraeMble MOJIUMEPHI).

DKCrepuMEHTANIbHBIE METOJbl HM3y4YeHHUS BEIIECTB W HUX IMPEBPALICHHUI: O3HAKOMJICHHE C
oOpa3maMu  TPUPOAHBIX W  HMCKYCCTBEHHBIX  BOJIOKOH, TIUIACTMAcC, Kay4yKOB, peEIIeHHUE
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «Pacro3HaBaHue IJIaCTMAcC U BOJIOKOH Y.

Pacuérnbie 3amaun.

Haxoxnaenue MonekysasipHOH (OpMyJbl OPraHUYECKOTO COEOUHEHHS IO MAaCCOBBIM JOJISIM
JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXICHHE MOJICKYISAPHOH (OPMYIIBI OPraHUYeCcKOTro
coelMHEeHHs 10 Macce (00BEMY) MPOAYKTOB CropaHus, MO KOJMYECTBY BellecTBa (mMacce, 00bEMY)
MPOAYKTOB PEAaKIUU W/MIUM HMCXOJIHBIX BEIIECTB, YCTAHOBJIICHHUE CTPYKTYpHOU  popmyIsl
OpPraHMYECKOTO BEIIeCTBA HAa OCHOBE €ro XHWMHUYECKUX CBOWCTB WM CIOCOOOB TMONy4YeHUS,
OIIpe/IeJICHUE JI0JIM BbIXO/A MIPOIYKTA PEaKLUU OT TEOPETUUECKHU BO3ZMOYKHOIO.

MexnpeaMeTHbIE CBSI3U.

Peanuzamusi MexnpeaMeTHBIX CBsA3ed Npu HM3ydeHHH opraHnuuyeckoil xummu B 10 Kmacce
OCYIIIECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHITHIA,
MPUHSATHIX B OT/AEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmiue ecTecTBEHHO-HAy4YHbIE MOHATHUS: sSBJIEHUE, HAy4YHBIH (DaKT, rumoresa, TEOpHsl, 3aKOH,
aHalu3, CUHTE3, KiIaccudukaliys, HaOoIeHne, H3MEPEHUE, SKCIIEPUMEHT, MOJIeNlb, MOJISTTUPOBAHHE.

®dwuszuka: marepusi, aToM, SJIEKTPOH, MPOTOH, HEHTPOH, MOJIEKYNa, YHEPreTHUYECKHI ypOBEHbD,
BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSIHUE BEUIECTBAa, (PU3WYECKUE BEIMYMHBI, €IUHUIIBI
U3MEpEeHUsl, CKOPOCTb, PHEPIHsI, Macca.

buonorusi: kierka, opraHusM, sKocucTeMa, Ouocdepa, MeTabonM3M, HaClIeJACTBEHHOCTb,
aBTOTPO(HBIN U TeTepoTpOPHBINA TUII TUTAHUS, OpokeHue, POTOCUHTE3, AbIXaHHEe, OCTKU, YTIEeBOIbI,
KHUPBI, HYKJICMHOBBIC KUCIIOTHI, ()EPMEHTHI.

I'eorpadus: mose3Hble HCKOMAaeMble, TOILIUBO.

TexHonorus: NHILEBbIE MPOAYKTHI, OCHOBBI PAI[MOHAIBHOTO IHMTAHUS, MOIOIIME CPEICTBA,
MaTepuabl U3 UCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.

11 KNACC OBbLLAS N HEOPTAHUYECKASA XNMHSA

Teopernyeckue 0CHOBbI XMMHUHU.

Atom. CocTtaB aTOMHBIX sifep. XUMHYECKUi 31eMeHT. M3orombl. CTpoeHuEe 3IIEKTPOHHBIX
000JI04eK aTOMOB, KBaHTOBBIC UMCIIA. JHEPreTUUYECKHEe YPOBHU U TMOAYPOBHH. ATOMHBIE OpOUTAIIH.
Knaccuukarnus XMMHYECKHX DJIEMEHTOB (S-, P-, d-, f-amementsl). PacnpeneneHue 371eKTPOHOB 1O
aTOMHBIM OpOHUTAISAM. OJIEKTPOHHBIE KOH(PUTYpaIlMd aTOMOB JJEMEHTOB IEPBOr0—4eTBEPTOTO
MEPHOJIOB B OCHOBHOM U BO30YXIEHHOM COCTOSIHUHU, SJCKTPOHHBIE KOH(PUTYpAIlMH HWOHOB.
DNEeKTPOOTPULIATETLHOCTb.



[Tepuonuueckuii 3akoH U Ilepuoguyeckas cucrema xumudeckux sineMentoB /.M. Menneneena.
CBsi3b NepruoANYECKOro 3akoHa U lleproanyeckoi CUCTEMBbI XUMUYECKHUX JJIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOCHHUS] aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XUMHUYECKHUX DJIEMEHTOB U
00pa3yeMbIX UMHU MIPOCTHIX M CIOKHBIX BELIECTB MO IPYIIaM U MeprojaM. 3HaueHHue NePUOAUIECKOTO
3akoHna /[.1. Mennaeneena.

XuMHuUecKkasi CBS3b. BUAbl XMMHYECKOM CBS3HM: KOBaJCHTHas, HWOHHAs, MeETalandecKas.
MexaHu3mMbl 00pa30BaHUs KOBAJCHTHOW CBS3U: OOMEHHBIM M JOHOPHO-AaKIEHTOPHBIA. DHEprus u
JUIMHA CBA3M. 1oJIIpHOCTH, HAIPABIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOM CBsI3U. KpaTHble CBA3M.
Bonoponnas cBa3p. MexxXMOIIEKyIsIpHbIE B3aUMOCHCTBHUS.

BasieHTHOCTh U BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPBI MOJIEKYII C
UX TEOMETPUYECKUM CTPOCHHEM (Ha MPUMEPE COCITMHEHUM PJIEMEHTOB BTOPOTO MEPUO/IA).

[IpeacraBnenne 0  KOMIUIEKCHBIX — coelMHEHMsX. CocTaB  KOMIUIEKCHOIO  HMOHA:
KOMIUIEKCOOOpa3oBareib, JUTaHAbl. 3HAUECHHE KOMIUIEKCHBIX  coenuHeHuil. [lonstue o
KOOPJAMHALIMOHHON XUMUU.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJSIPHOTO CTPOCHHS. THUIBI KPUCTAUIMYECKUX PEIIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

[lonsitue o nucnepcHeix cucteMax. Mcrunnble pactBopbl. [lpencraBieHune O KOJUIOMIHBIX
pactBopax. CriocoObl BBIpaKEHHUSI KOHIIEHTPAIIMK PACTBOPOB: MAcCOBasi JOJS BEIIECTBA B PacTBOPE,
MOJISIpHAsl ~ KOHIIEHTpanus. HacelllleHHble Y HEHACHIIIEHHbIE  PacTBOPBI, PaCTBOPUMOCTD.
Kpucrannoruaparst.

Knaccudukanus ©u HOMEHKIATypa HEOPraHMYECKMX BEIIECTB. |pHUBHAIbHbIC HA3BaHUA
OTJIETIbHBIX MPEJCTaBUTEICH HEOPTaHUYECKUX BEIIECTB.

Knaccupukanys XMMUYECKHX peaklUid B HEOPraHWYECKOW M OpPraHUYECKOM XHWMHHU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHEHMS W MPEBpAIlCHUs SHEPTHMM NPH XHUMHYECKUX
peakuusx. TernoBbie 3pPeKThl XUMHUECKUX peakiuid. TepMOXUMHUYECKHE YPaBHEHHUSI.

CKOpOCTh XMMHUYECKOU peakiuu, €€ 3aBUCHUMOCTbh OT Pa3Nu4HbIX (PakTopoB. ['OMOTeHHbBIE U
reTeporeHHbie peakunu. Katanus u kataau3aTopsl.

OOpatumbie 1 HeoOpaTHUMbIe peakIuu. XUMHUYECKoe paBHOBecue. KOHCTaHTa XUMHUYECKOTO
paBHOBecusl. DaKTOPBI, BIUSIOIME HA TOJIOKEHUE XMMUYECKOTO PABHOBECHUS: TEMIIEPATypa, JaBICHUE
Y KOHLICHTPALMN BEIIECTB, y4acTBYIOMMX B peakuuu. [Ipuannn Jle larense.

OnekTponuTrueckas auccouuanus. CuibHbIe U clia0ble dJeKTpOoIuThl. CTEeHb AMCCOIUAIINH.
Cpena BOAHBIX pPACTBOPOB: KHCJIOTHAas, HEWTpaibHas, IiejodHas. BomopomHbiii mokaszatens (pPH)
pactBopa. ['uaponus coneit. Peakiinu moHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb  OkucieHusA. OKHUCIHTENb |
BOCCTAHOBUTENh. [IpoIlecChl OKMCIEHWUS W BOCCTAHOBJIEHHWSA. BaXHEWIIWe OKUCIUTETH |
BOCCTaHOBUTEIH. MeTOJI 3JIEKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCHepUMEHTAIbHBIE METOAbl U3YUEHUS BEIIECTB U MX MPEBPAILCHUI: pa3ioKeHUE MepOKCHIa
BOJIOpO/Ia B MIPHUCYTCTBUM KaTaln3aTopa, MOACIA KPUCTAUIMUECKHX PEMIETOK, MPOBEACHUE PEaKITHil
MOHHOTO OOMEHa, OMpEeeICHUE CPEIbl PACTBOPOB C IMOMOIIBI0 WHIWKATOPOB, W3yUYEHUE BIUSHUS
pa3nMYHBIX ()AKTOPOB HA CKOPOCTh XUMUYECKOU PEAKITNH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckasi xumus.

[Tonoxxenne HemetamwioB B [lepuoanueckoil cucreme xumuueckux 3nemeHToB [[.1. Menneneena
1 0COOCHHOCTH CTPOCHHSI MX aTOMOB. DU3HUYECKHE CBOMCTBA HEMETAUIOB. AJUTOTPOINS HEMETAIIIIOB
(Ha mpuMepe KUcIopoa, cepsl, hocdopa u yriaeposa).

Bogopon. ITlonmyuyenuwe, ¢usmueckre W XUMHUYECKHE CBOMCTBA: peaknWH C METAUIAaMH H
HEMETaJUIaMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ Mapuapl. TOIUIMBHBIE 3JIEMEHTHI.



lanorensl. Haxoxnenue B mpupoje, CHocoObl MONydeHHs, (PU3NYECKHEe U XUMHYECKHE
corictBa. ['anoreHoBomopoabl. BaxHellune KUCIOPOACOAEPKALIME COEAUHEHHS TaJOrCHOB.
JIaGopaTopHble U MPOMBILIUICHHBIE CIIOCOOBI MONYyYEHHs TajoreHoB. [IpruMeHeHHe rajoreHoB M HX
COCTUHEHUH.

Kucnopon, o30H. JlaGoparopHble U TPOMBILIUICHHBIE CIOCOOBI MOJMYyYEHHUS KHUCIOPOJa.
du3nyecKkue 1 XMMUYECKHUE CBOICTBA U IPUMEHEHHUE KUCI0pO1a U 030HA. OKCUABI U IEPOKCHUIBI.

Cepa. HaxoxxaeHue B mpupoje, CrOcoObl MOMydeHHs, GU3NUECKUEe U XUMHUYECKUE CBONCTBA.
Ceposogopon, cynmbduasl. Oxkcua cepoi(1V), oxcun ceppi(VI1). CepHucras u cepHas KUCIOTHI U UX
cosid. OcOOEHHOCTH CBOWMCTB CepHOM KUCTOTHI. [IprMeHeHne cepbl u € COeTMHECHUIA.

Azot. Haxoxxaenue B mpupoze, crocoObl MosydyeHHs, (U3NYecKue U XUMHUYECKHUE CBOWCTBA.
Ammuak, HUTpUIbl. OKCHABI a30Ta. A30THUCTast M a30THAst KUCIOTHI M X coii. OcOOEHHOCTH CBOWCTB
a30THOM Kuc0Thl. [IpMeHeHne a30Ta u ero coequHeHl. A30THBIE y100peHusl.

®ochop. Haxoxaenue B mpupoje, CocoObl MmoyyueHus, pu3ndeckiue 1 XMMHUYEeCKHe CBOMCTBA.
dochuner u hochun. Oxcuabl pochopa, hochopHas kuciora u e€ conu. [Ipumenenue dpocdopa u ero
coeaunenuil. @ochopHbie yaoOpeHus.

Yrnepon, HaXoXKJIeHUE B MpHUpojae. AJUIOTponHble Moaudukanuu. dOusnueckue U XUMHUYECKHe
CBOMCTBa MPOCTBIX BEIECTB, 00pa3oBaHHbIX yriepoaoMm. Okcun yriaepona(ll), okcun yriaepoma(lV),
yrojgpHas KucioTa W €€ Cojlu. AKTUBHPOBAHHBIM Yrojb, ancopouus. DymnepeHsl, rpades,
yriaepoanble HaHOTPYOku. [IpumMeHeHHe NpOCTHIX BEIIECTB, OOpa30BaHHBIX YIJIEPOJOM, U €ro
COCTMHEHUH.

Kpemuuii. Haxoxxnenwe B mpupojnie, CHOCOObI TMONy4eHUs, (PU3NYECKUE M XUMHUYECKUE
cBoiictBa. Oxcup kpemuusi(lV), kpeMHueBas KuUCIOTa, CUIUKAThl. [IpuMEHEHHE KpeMHUS U €ro
coequHeHunil. CTekIio, ero Mmojiy4eHue, BUbl CTEKIIA.

[Tonoxenune meramnoB B Ilepuoguueckoil cucTeMe XMMHUYECKHX 371eMeHTOB. OcoOeHHOCTH
CTPOEHHUSI DJIEKTPOHHBIX O00O0JOYEeK aToMOB MeTauioB. OOmue (Qu3MYecKue CBOHCTBA METAJUIOB.
[Ipumenenue MetansoB B ObITY U TexHUKE. CIIJIaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKUN Psl HANpsDKeHU MeTamioB. OOmme crnocoObl TMOTy4YeHUsS METaJIOB:
TUIPOMETAUIYPrUs, NUPOMETAIUTYPIUs, 3JIeKTpoMeTautyprusd. [loHsATHE O KOppO3MM METAILIOB.
CriocoOblI 3alUThl OT KOPPO3UH.

Oobmas xapakrepuctuka MeTtauoB |A-rpynnel Ilepuonumyeckoil cHCTEMBI XHMHUYECKHX
aneMmeHToB. Hatpuil m kamuii: mosiydyeHue, (uU3MUECKHEe U XUMHUYECKHE CBOWCTBA, NPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEINHEHUM.

OOmast xapaktepuctuka MetasioB |IA-rpynmnsl I[lepuonndeckoit cUCTEMBl XHMHYECKUX
3JIeMEeHTOB. Maruuil U Kajbluil: monydyeHue, QU3NYecKue M XMUMHYECKHE CBOMCTBA, NMPUMEHEHHE
MIPOCTHIX BEIIECTB U UX coelnHeHnH. JKECTKOCTh BOJIbI U CITOCOOBI €€ YCTpaHEHUSI.

AnOMMHUH: TONydeHHe, (U3MYECKHEe M XMMUYECKHe CBOWCTBAa, HPUMEHEHHE IPOCTOro
BEIIECTBA M €ro coeauHeHWH. AMQOTepHbleé CBONCTBAa OKCHAA U THAPOKCHIA ATIOMHHHUA,
TUIPOKCOKOMITIIEKCHI aTFOMUHUSL.

OO6mast xapakTepucTuka MeTauioB nobouHslx noarpynn (b-rpynmn) Iepuognueckoit cucteMsl
XUMHUYECKHUX 3JIEMEHTOB.

du3nyeckue M XUMHYECKHE CBOWCTBA XpOMa M €ro coeguHeHuil. OKCUAbl U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U JaUXpoMaTbl, HX OKHUCIUTEIIbHbIE CBOICTBA.
[Tonyyenue u npuMeHEHUE Xpoma.

du3nyeckue U XMMHUYECKUE CBOMCTBA MAapraHlla U €ro COeIMHEeHui. BaxHeine coeqnHenus
mapradna(ll), wmapranna(lV), wmapranna(Vl) wu wmapranuna(VIl). Ilepmanranat xanusi, ero
OKHUCJIUTEIbHBIE CBOWCTBA.



®u3nYeCcKre U XUMUYECKUE CBOMCTBA KeJie3a U ero coeuHeHn. OKCUIbl, THAPOKCUIBI U COIH
xene3a(ll) u sxxenesa(lll). [lonyuenne n npuMeHeHue Keae3a U €ro CIIaBoOB.

@uU3NYECKUE U XUMUYECKUE CBOKMCTBA MeAU U €€ coequHeHui. [lonydeHne u npuMeHeHne Meau
U €€ COeqUHEHU.

Huuk: nomydeHue, pu3nYecKue U XUMHYECKHE CBOWCTBAa. AM(pOTEpHbIE CBOMCTBA OKCcHIA U
TUAPOKCH/IA LIMHKA, TUPOKCOKOMIUIEKCHI IIMHKA. [[prMeHeHne IMHKa U €ro COeAMHEHUH.

DKCTepUMEHTAIBHBIE METO/bl M3YYCHHUs BEHICCTB M HMX NPEBPAIICHHIA: HM3y4eHHE 00pasIoB
HEMETAIJIOB, TOpeHue cepwl, ¢ocdopa, keneza, MarHus B KHUCIOpOJE, H3YYCHHE KOJUICKLIUU
«MeTamnel U CIJIaBbD», B3aUMOJACHMCTBHUE IIEJIOYHBIX U MLICJIOYHO3EMENbHBIX METAUIOB C BOJAOH
(BO3MOHO MCIOJIb30BAaHUE BHJIEOMATEPHAIOB), B3aMMOJCHCTBHE ILIMHKA U JKelie3a C PacTBOpamMu
KHUCJIOT W IIEJI0Yel, KaueCTBEHHbIC PEaKIUU Ha HEOPraHWYECKHE aHHUOHBI, KaTHOH BOJOpOJA M
KaTHOHBl METAJJIOB, B3aMMOJEHCTBHE T'HAPOKCHIOB AIIOMHHHS W IIMHKA C PAcTBOPAMH KHCIOT U
enouei, perieHne SKCIepUMEHTANbHBIX 3a7ad 1o TemaMm «l'amorensl», «Cepa u €€ COeqUHEHHS,
«A3zor u dochop m uX coemMHEHUs», «METAIBI TIABHBIX NOArPYyMI», «MeTamibl MOO0YHBIX
TIOATPYIII.

XuMHs 1 )KU3Hb.

Ponp xumuu B oOecriedeHMM YCTOMYMBOIO pa3BUTHS uenoBedecTBa. [IoHSATHE O HaydHBIX
METOJaxX TO3HaHUS W METOJOJIOTMH HAy4dyHOTO HcciefoBaHus. HaydHble NMPUHLUINBI OpraHu3aluu
XUMHYECKOTO IMPOU3BOJCTBA. [IpOMBINUICHHBIE CIOCOOBI TIONYyYEHHUS BaXXHEHINIMX BeEHIeCTB (HA
mpuMepe MPOU3BOJCTBA AaMMHaKa, CEpHOM KHUCIOThL, MeTaHona). [IpombliieHHbIE CHOCOOBI
MOJIy4YEHHUsI METAJIOB U CIUIABOB. XUMUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpe/bl U €ro MOCIEICTBUS.
Posb xumun B 00€CIIeYeHIN SHEPTeTUICCKON OE30IMaCHOCTH.

Xumusi W 310poBbe uernoBeka. JlekapctBeHHble cpeacTBa. [IpaBmiia  MCMONB30BaHUSA
JIEKApCTBEHHBIX IIpenaparoB. Poib XUMHUM B pa3BUTUU MEIULIUHBI.

XUMUsl TUIIA: OCHOBHBIE KOMIIOHEHTBHI, MHUIIEBbIe H00aBKH. Ponb xumuu B obecreueHuu
MUIIEBON OE30MaCHOCTH.

Kocmernueckne wu mapdromepubie cpeactBa. beitoBas xumus. IlpaBunma OGe3omacHOro
WCIOJIb30BaHUs MIPErapaToB OBITOBOM XMMHUH B MIOBCEAHEBHOMN KHU3HU.

XUMHUS B CTPOUTENLCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

XuUMHS B CEIBCKOM X03siiicTBe. OpraHnuecKiue 1 MUHEPAIbHBIE yI00pEeHMUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, Kpackd, CTEKJIO, KepaMuka. Matepuanbl s
31eKTpoHUKU. HaHoTexXHOMOTHN.

Pacuérneie 3amaumn.

Pacuérer: Mmacchel BemecTBa Wit 00bEMa ra3oB Mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCEe UITH
00BEMY OFHOIO M3 YYacCTBYIOIIMX B PEaKIUU BEHIECTB, Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MIPOJYKTOB PEAKIIUU, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH, Macchl (00bEMa, KOIMYECTBa BEIIECTBA)
MPOAYKTa PeaKlUM, €CIM OJHO U3 BEIIECTB JIaHO B BUJIE PACTBOpA C ONMPEACIEHHOW MAacCOBOW JoJel
pPacTBOPEHHOTO BEIECTBA, MACCOBOM JIOJM U MOJISIPHOW KOHIIEHTPAIIMU BEIIECTBA B PacTBOpPE, JOJHU
BBIX0/1a TIPOJIYKTA PEAKIIMH OT TEOPETUIECKHA BO3SMOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanu3arust MeXmpeaMETHBIX CBsI3€il Mpu M3ydeHHu oOIedl u HeopraHWdeckod xumuu B 11
KJIacCE OCYIIECTBIISIETCS Yepe3 HCIOJIh30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATHN, TaK U
MOHSATUHN, TPUHATHIX B OT/ACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: SBIEHUE, HAYYHBIH (DaKT, TUMIOTE3a, TEOpHUS, 3aKOH,
aHallu3, CHHTE3, Kiaccu(ukamms, nNepuoandHOCTh, HAOMIOIEHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIEIb,
MOJIETTUPOBaHUE.



®duszuka: mMaTepus, MUKPOMHUDP, MaKpOMHUP, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, U3OTOIBI,
palMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUi YpOBEHb, BEIIECTBO, TeNo, O0BEM, arperatHoe
COCTOSIHME BEIECTBA, WICAIBHBIN ra3, (U3NYECKUE BEIWYUHBI, CIUHUIBI U3MEPEHHS, CKOPOCTH,
SHEprus, Macca.

buonorus: kneTka, opranusM, 3KocucrTeMa, onocepa, MeTaboIu3M, MaKpO- U MUKPOIJIEMEHTHI,
OCNKH, XKUPBI, YIIIEBOABI, HYKICMHOBBIC KHCIOTHI, ()€PMEHTHI, TOPMOHBI, KPYrOBOPOT BEIIECTB U
MOTOK PHEPTUHU B SKOCUCTEMAX.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIAEMBbIE, TOTLINBO, PECYPCHI.

TexHonorus: XumMudeckass HIPOMBIIUIEHHOCTb, METaJUIyprusi, CTPOHUTENbHbIE MaTepHalbl,
CEIIbCKOXO3SCTBEHHOE  IMPOM3BOJCTBO,  TNHWINEBas  MPOMBIIUICHHOCTh,  (papManeBTUYECKas
MIPOMBILIIICHHOCTh, MPOU3BOACTBO KOCMETHUYECKHX IPEenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTEepUasIoB, AMEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

TTNAHUPYEMBIE PE3YJIbTATbI OCBOEHWMA TIPOTPAMMBL TTO XWMMUKN HA
YINYBNEHHOM YPOBHE CPEAHETO OBLUEITO OBPA30OBAHMA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBUM C CHUCTEMHO-AESTENBHOCTHBIM IOAXOJAOM B CTPYKTYpPE JHMYHOCTHBIX
pe3yJabTaTOB OCBOCHUs IMpeaMmera «XHMHsS» Ha YPOBHE CpEeIHEro o0mero o0pa3oBaHUsS BBIICICHBI
CIIEAYIOIINE COCTABISIONIME: OCO3HAHUE OOYYAIOIIMMUCSH POCCHUICKON Ipa){IaHCKOW MJIEHTUYHOCTH;
TOTOBHOCTh K CaMOPAa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIIPEIEICHHIO; HAJIMYME MOTHBALUM K
00y4Y€HHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOLIMXCSI PYKOBOJICTBOBATHCSI MPUHSTHIMU B OOIIECTBE
IpaBWJIaMd M HOPMaMHM TIOBEJIEHHUS; HAJU4YWe [PABOCO3HAHUSA, SKOJIOTMYECKON KYJIbTYpHI;
CMOCOOHOCTh CTaBUTh LIE€JM U CTPOUTH KU3HEHHBIE MJIaHBbI.

JIMYHOCTHBIE Pe3y/IbTAaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT cCPOPMHUPOBAHHOCTh OMbITA
MO3HABATEIbHON M TPaKTUYECKOW JEsITeNbHOCTH OOydarloluxcsi B Ipoliecce peaau3aluu
00pa3oBaTeNbHON e TETHHOCTH.

JIMYHOCTHBIE Pe3y/IbTAaThl OCBOCHUS MpeaMeTa «XUMUSI» OTpaxaroT CPOPMUPOBAHHOCTh OMbITA
MO3HABATENbHOM W TNPaKTHUYECKOW JIEATENIbHOCTH OOydYaloUIMXcsi B Ipolecce pealn3aluu
00pa30BaTeNbHOM 1eATENbHOCTH, B TOM UHCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHMSA

OCO3HaHMA OOYYAIOIIUMUCS CBOMX KOHCTUTYLMOHHBIX IpaB U OOS3aHHOCTEH, YBaXKEHHS K
3aKOHY M IIPaBOIOPSIIKY;

MPEJCTaBICHUs] O COLMAJbHBIX HOPMax M TMpaBWiIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOpPYECKOH JEATENbHOCTH IPH CO3/aHUHM Y4YEOHBIX MPOEKTOB,
peleHnH y4yeOHbIX U M03HABATEIbHbIX 3a71ay, BHITOJTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI APYTUX MpU
aHaJIM3€e pa3IMYHbIX BUJOB yUeOHOU NeATEIbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUYECKOMY U HAyYHOMY HaCJIEUI0 OTEUECTBEHHONW XUMMUH;

YBa)KEHHsI K MPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTHUUYECKOTO NMPHIIOKEHHS] XUMUH,
OCO3HaHMs TOrO, YTO JAHHbIC HAyKH €CTh PEe3yJbTaT JUIMTENbHBIX HAOIIOAEHUH, KpPONOTIUBBIX
JKCIIEPUMEHTAILHBIX IIOMCKOB, IIOCTOSIHHOTO TPYZa YYEHBIX U IPAKTUKOB;



MHTEpeca M MO3HaBATEIbHBIX MOTHBOB B MOJIYYEHUHU U MOCIEIYIONIEM aHaln3e WH(OpMaLuu O
MepPEeAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEIACHHUS,;

CIIOCOOHOCTH OLIEHHMBATh CUTYyallMW, CBS3aHHBIE C XUMUYECKUMH SIBICHUSIMH, U MPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH;

FOTOBHOCTM OLICHMBAaThb CBOE TIOBEJICHHE W IMIOCTYNKM CBOMX TOBAPUILEH C TO3MIUA
HPABCTBEHHBIX U MIPABOBBIX HOPM U C YYETOM OCO3HAHMUS MTOCIIECTBUI MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMaHMUsI IIEHHOCTEH 3/J0pOoBOro H Oe3omacHOro obpasa KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DPU3HUYECKOMY U TICHXUYECKOMY 37I0POBbBIO;

coOJIoIeHHSI TIPaBUJT 0€30IaCHOTO OOpaleHHsl C BEIIeCTBaMU B OBITY, TOBCETHEBHOM KU3HU, B
TPYJIOBOU JESTENbHOCTH;

MMOHMMAHUS [IEHHOCTU TPaBWJI MHANMBUIYATBHOTO U KOJUICKTUBHOTO O€30I1aCHOTO MOBEJICHUS B
CUTYAIHIX, YTPOXKAIOIINX 30POBBIO U KU3HH JIIOJICH;

OCO3HaHHUs TIOCNEACTBUA U HENPUSATUS BPEIHBIX MPUBBIUEK (YHOTpeOJICHHsS aIKOToJs,
HApPKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHusA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCJIEIOBATEIBbCKOM  JIEATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE YYacTHe€ B PEHICHUH TNPAKTUYECKUX 3aJad  COIHAIbHOMI
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTUYCCKOMY U3YYCHHIO MPOPECCHil pa3IMIHOrO PojJa, B TOM YHCIIE HA OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH IO XUMUU;

YBaXE€HUS K TPYLY, JIIOASM TpyAa U pe3yJbTaTaM TPYJAOBOU 1E€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHUIAYaTbHON TPACKTOpPUM OOpa3oBaHUs, OymyIien
npodeccuu MW peanu3alud COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CHOCOOHOCTEH K XUMHUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTUYECKHU 11€J1IeCO00PA3HOT0 OTHOIICHHS K MPUPOJIe KaK UCTOYHUKY CYIIIECTBOBAHUS KU3HU
Ha 3emie;

MOHUMAHUS TNO0ATBHOTO XapakTepa HSKOJOTHYECKHX MpoOJIeM, BIHSHHUS HKOHOMUYECKUX
MIPOLIECCOB HA COCTOSTHUE PUPOJHON U COLMATIBHOM CpPEIbI;

OCO3HAHUsI HEOOXOIMMOCTH WCIOJb30BaHUS JIOCTHIKCHUN XUMHU IS PEIIEHUS BOIPOCOB
paIrMoHAIBHOTO TPUPOIOTIOIH30BaAHNS,

AKTUBHOTO HEMPUATHUS JACUCTBUHN, IPUHOCAILUX BPEl OKPYKAIOIIEH MPUPOJHON Cpese, yMEHUs
MIPOTHO3UPOBATh HEOIATONMPUSITHBIE KOJOTUYECKUE TMOCIEACTBUS MPEANPUHUMACMBIX JCUCTBUN U
MpeA0TBpaIaTh UX;

HaJU4usl Pa3BUTOTO DKOJOTHYECKOTO MBINUICHHUS, OKOJOTHYECKONW KYJIbTYpPHI, OIBITA
NEeSATEIbHOCTH YKOJIOTHYECKON HANpaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI MU B TI0O3HABATEILHOM,
KOMMYHHKATUBHOM M COLIMATBHOW TMPaKTUKE, CIOCOOHOCTH W YMEHHsI aKTUBHO IPOTUBOCTOSTH
UJIE0JI0THH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MIPAKTUKU;



IIOHMMaHMsl cHeuu(puKd XMMHU KaK Haykd, OCO3HaHus €€ poiad B (OpMHUPOBaHUU
paLMOHAIBLHOIO HayYHOI'O MBIIUICHUS, CO31aHUU LIEIOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOIEM MUpPE
KaK O €JUHCTBE IPHUPOJAbI U YEJIOBEKAa, B IO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEM M pElIeHUU
po0JIEM COXPAHEHUS IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO0OW 3HAYMMOCTM XMMHHU JJIi COBPEMEHHOW LMBWIM3ALUU: B €€
I'YMaHUCTUYECKON HAIPaBIEHHOCTH M BAaXXHOM pOJM B CO3JaHMM HOBOM 0a3bl MaTepuaibHOU
KyJIbTYpBl, B PEIICHUH TJIOOAIBHBIX MPOOJIEM YCTOHYHMBOTIO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM M 3KOJOrMYecKOW O€30IaCHOCTH, B Pa3BUTUM MEAMLIMHBI, 00ECIIeYeHUN
YCIIOBHH YCIIEIIHOTO TPYZAA U 3KOJOIMYECKH KOM(pOPTHOM JKU3HU KaXK0r0 4jieHa 00I11eCTBa;

€CTECTBEHHO-HAYYHOM  I'pPAaMOTHOCTH:  IIOHMMaHUS  CYUIHOCTM  METOJOB  IIO3HAHWA,
UCTOJB3yEeMBIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIB30BaTh IIOy4aeMble 3HAHUS IS
aHauu3a U OOBSICHEHUS SIBICHUH OKPYXKAIOIIEr0 MHUpa M MPOUCXOASIIUX B HEM M3MEHEHWH, yMEHUs
7enaTb 0OOCHOBAaHHbIE 3aKJIIOUEHHUS Ha OCHOBE HAYUHBIX (PAKTOB U UMEIOIIUXCS JAHHBIX C LIEJIbIO
MIOJIy4€HUs JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCIIONb30BaTh XUMHUYECKUE 3HAHHS IS PEUIeHUs MpoOiieM B
pEaJIbHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpEca K NO3HAHUIO, UCCIIEN0BATENbCKON NEATEIIBHOCTH,

TFOTOBHOCTHU U CIIOCOOHOCTH K HEIIPEPHIBHOMY 00Pa30BaHUIO U CaMO00pa30BaHUI0, K AaKTUBHOMY
MIOJTyYCHUIO HOBBIX 3HAHUI 110 XMUMHHU B COOTBETCTBHUH C )KU3HEHHBIMU IMTOTPEOHOCTIAMU;

HHTepeca K 0COOEHHOCTSM TpyJia B pa3IMyHbIX cepax MpodhecCHOHATbHON AeATEIbHOCTH.

METATTPEOMETHbLIE PE3YNbTATbLI

MertanpeameTHble pe3yabTaThl OCBOCHHS MPOTpaMMbl 110 XMMHHM HAa YPOBHE CPEIHEro OOILEero
00pa3oBaHUs BKIIFOYAIOT:

3HaYMMble ISl (OPMHUPOBAHUS MHUPOBO33PCHHS  OOYYAIOUIMXCS  MEKIUCIHUILTHHAPHBIC
(MexmpenMeTHbIe) OoOlLIeHayYHbIE MOHSTHS, OTPAXKAIOLIUE IIEIOCTHOCTh HAyYHOW KapTUHBI MHpa U
CHGIII/I(i)I/IKy MCTOAOB II03HAHHA, HCHOJB3YEMbIX B C€CTCCTBCHHLIX HayKax (MaTepI/ISI, BEIIECTBO,
SHEprHus, SBJICHUE, MPOIECC, CUCTEMa, HAYYHBIH (PaKT, MPHUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIICI0OBaHKE, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaJbHble y4yeOHblEe NEHCTBUS (ITO3HABATEJbHbIE, KOMMYHUKATHUBHbBIC, PETYISTUBHbIE),
obecrieunBaronie (GopMupoBaHue (QGYHKIIMOHATHBHON T'PAMOTHOCTH M COIMAIBHOM KOMITETCHIIMH
oOyuaromuxcs;

CIIOCOOHOCTh o0ydJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXKTUCIUTLTMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS M YHUBEpPCAIbHbIE YUEOHbIE IEHCTBUS B MO3HABATEIBLHON M COLMAIbHON
IIPaKTHUKE.

MertanpeaMeTHbIe — pe3yJbTaThl  OTPAKAIOT  OBJIAJICHUE  YHHBEPCAIbHBIMH  YUCOHBIMH
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMH U PETYJISTUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTenbHBIE YHHBEPCAIbHBIE YUeOHbIE 1eHCTBHS
1) 6a3oBble JIOrHYeCKHE AeiiCTBUS:
CaMOCTOSITENILHO  (OPMYIUPOBAaTH U  aKTyalu3UpoBaTh MpobjeMy, paccMaTpuBath &
BCECTOPOHHE;
OIMPEACIIATh HCIU ACATCIBHOCTH, 3a/laBada MapaMETPhbl U KPUTEPHUU UX NJOCTHKCHUA, COOTHOCUTH
PE3YJIbTAThI JCATCIILHOCTH C TTOCTABJICHHBIMH IEIISIMH,



UCIOJb30BaTh IPU OCBOCHMM 3HAHMH TNPHUEMBI JIOTMYECKOTO MBIIUICHUS:  BBLACIATH
XapaKTepHbIe MPU3HAKU TOHATHH U YCTAaHABIMBATh WX B3aMMOCBS3b, HCIIOIb30BaTh COOTBETCTBYIOIINE
TIOHATUS 17151 OOBSCHEHUS OTJCIBHBIX (DAKTOB U SBJICHUA;

BbIOMPATh OCHOBAHUS ¥ KPUTEPUH JUIs KIIaCCU(UKALIMHU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYMHHO-CIIEJCTBEHHBIE CBSA3U MEKIY U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE DPACCYXACHUS (MHAYKTUBHBIC, NEAYKTUBHBIC, 110 AHAJIOTHMHU), BBIIBIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYHs B PACCMATPUBACMBIX SIBICHUAX, (HOPMYyIHpPOBATH BBIBOABI M
3aKIIIOYCHUS;

IIPUMEHSATH B NIPOLIECCE TO3HAHUS UCIIOJIb3YEMbIE B XUMHH CUMBOJIMUECKUE (3HAKOBBIE) MOJEIIH,
peoOpa3oBhIBATh MOJICNIBHbIC MPEACTABICHUS — XUMHUUECKUH 3HAK (CUMBOJI) SJIEMEHTA, XUMUYECKas
dopmyrna, ypaBHEHHE XUMHUYECKOW pEAaKIMW — TPU PELHICHUH Y4YEOHBIX IO3HABATENBHBIX U
IPAKTUYECKUX 3aJay, IPUMEHATh HAa3BaHHbIE MOJIENbHbBIE IPEJICTABICHUS JUI  BbIIBICHUS
XapaKTePHBIX MPU3HAKOB U3y4aeMbIX BELIECTB U XUMHUECKUX PEaKLIUH.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IEHCTBHS:

BJIJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

¢dopmynMpoBaTh LEIM M 3aJa4d  UCCJIEJOBAaHUS, HCIOJb30BaTh IIOCTABJICHHBIE H
CaMOCTOSITENILHO C(OPMYJIMPOBAHHBIE BONPOCHI B Kau€CTBE MHCTPYMEHTa MO3HAHWS U OCHOBBI JJIS
(hopMHpPOBaHUS THITOTE3HI 110 MPOBEPKE MPABIIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHHIA,

BJIAJIETh HABBIKAMHU CaMOCTOSTEIBHOTO IUIAHUPOBAHHMS M TPOBEACHUS  YUYCHHUECKUX
HKCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOJMI0JaTh 3a XOAOM IIpOIecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro pe3yiapTar, (opMyiupoBaTh OOOOIIEHHS U  BBIBOJBI  OTHOCUTEIHHO
JOCTOBEPHOCTH pE3YJIbTATOB HCCIEIOBAHUSA, COCTABISATh OOOCHOBAHHBIM OTYET O MPOJCIAHHON
pabore;

IpUOOpETaTh OMBIT YUEHUYECKON MCCIIe0BATENIbCKON U MPOEKTHOM eATeNbHOCTH, MPOSBIATH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IMOMCKY METO/OB peIIeHUs MPaKTHUYECKUX 3ajad,
MPUMEHEHHIO PA3JINYHBIX METOIOB TIO3HAHMUSL.

3) padora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3MUYHBIX HMCTOYHMKAX MHPOpPMALUHU (HAY4YHO-TIOMYJIApHAs JIUTepaTypa
XMMHUYECKOTO  COJAEp)KaHUs, CIpaBOYHble TmocoOusi, pecypchl VHTepHeTa), aHaJIW3UPOBATh
MHGOPMAIIHIO PA3IUYHBIX BUIOB U ()OPM IPENCTABICHHS, KPUTUYECKH OIIEHUBATh €€ I0CTOBEPHOCTh
Y HETIPOTUBOPEUNBOCTH;

¢dbopMynIMpoBaTh 3ampoChl M MPUMEHATh pa3IMYHble METOJbl IpU TOUCKE M 0TOOpe
uHpopManuy, HeOOXOJUMOM [T BBIMOJIHEHUS YUeOHbBIX 33a/]a4 ONpeIeIEHHOIO THIIA;

NpUOOpeTaTh OMBIT HCIOJB30BaHUS HWH(OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpAaTh ONTHUMAJIbHYIO (opMy mpeacTaBieHuss HHGOPMAIMU (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

WCTIOJIh30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CPEACTBA NPU PadOTe ¢ XMMHUYECKONH MH(OPMAITUEH:
MPUMEHTh MEXIpeIMeTHble ((u3nyeckue U MaTeMaTUyecKue) 3HAKU U CUMBOJIBI, (DOPMYJIBL,
ab0peBuaTypbl, HOMEHKJIATYPY; HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH.

KoMMyHuUKaTHBHbIe YyHHBepcaJlbHble Y4eOHbIe 1elHCTBUSA:

3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIAEMOM TEMBI B X0JI€ TMAJIOTa U/UITH JUCKYCCHH,
BBICKA3bIBATh UJEH, GOPMYITHUPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BBITIOJHEHUSI PETOKEHHOM
3a/1auu;



BBICTYNaTh C TMIpe3eHTalllel pe3yabTaTOB I[O3HABATENbHON JEATEIbHOCTH, IOITYYEHHBIX
CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IPH BBITOJIHEHUH XMMHUYECKOIO SKCIEPUMEHTA,
MPAaKTUYECKOH paboTHl MO HCCIIEJOBAHUIO CBOMCTB H3YyYaeMbIX BEIIECTB, peaM3alldil Yy4eOHOTO
mpoekTa, ¥ (GOopMyIHpOBaTH BBIBOABI MO pe3yiabTaTaM MPOBEAEHHBIX HCCIEAOBAHUNA MYTEM
COTJIACOBAHUS MO3UIMM B X0J1€ 0O0CYKACHHS 1 0OMEeHa MHEHUSIMHU.

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA:

CaMOCTOSITENIHO TUTAHUPOBaTh M OCYIIECTBISITh CBOK TIO3HABATEIILHYIO  JESTEIBHOCTD,
ompezaensis e€ UeNM W 3aJadd, KOHTPOJIUPOBATH M MO MeEpe HEOOXOIMMOCTH KOPPEKTUPOBATH
mpeajaraeMblii  anrOpUTM JEHCTBUU TIpU BBINIOJTHEHUM YYeOHBIX W HCCIICOBATEIBCKUX 3ajad,
BBIOMpaTh HambOojee 3(h(EKTUBHBIN CIOCO0 WX pelIeHUs ¢ Y4ETOM IOTY4YEHHUsS HOBBIX 3HAHUU O
BEIIECTBAX W XHUMHUYECKUX PEAKIMSIX; OCYIICCTBISATh CAaMOKOHTPOJb JIEATEIILHOCTH Ha OCHOBE
cCaMOaHaJN3a U CAMOOIICHKH.

TTIPEOMETHbLIE PE3YIIbTATbL

[TpeaMeTHBIE pe3yNbTaThl OCBOSHUS IPOTPAMMBI IO XUMHH Ha YIIyOJEHHOM YpOBHE Ha YPOBHE
cpeanero oOmiero oOpa3oBaHUsl BKIIOYAOT crenuduyeckue i ydyeOHOro mpenmera «XHUMHSD»
HAy4YHBIC 3HAHUS, YMCHHSI U CIIOCOOBI JICHCTBUN 1O OCBOCHHIO, HHTEPIIPETAIIMA M MIPEOOPA30BAHUIO
3HAHWUH{, BUJABI AEATEIHHOCTU IO TOJIYYSHHIO HOBOTO 3HAHHS M NPUMEHEHHIO 3HAHUI B Pa3IMYHBIX
y4eOHBIX CHUTyalUsiX, a TaK)Ke B PEAIbHBIX JKM3HCHHBIX CHTYalUsX, CBS3aHHBIX C XHUMHeH. B
nmporpamMme 1o XuMur NpeaAMETHBIC PE3YJIbTAThl IPCACTABJICHEI 110 TOJAaM U3Yy4YCHH.

10 KJIACC

IIpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckas XUMHsD) OTPaxaroT:

c(OPMHPOBAHHOCTH TPENCTABICHUI: O MECTe M 3HAYCHWW OPTaHWYECKOH XMMHU B CHCTEME
€CTeCTBEHHBIX HayK M €€ poJid B OOECIEYeHWH YCTOWYMBOTO PAa3BUTHS YEIOBEYECTBA B PEIICHUH
MpoOJIeM DKOJOTHYECKOW, JHEPreTHYeCKO W THIIEBOW Oe30MacHOCTH, B PAa3BUTHU MEIHMIIUHBL,
CO3/IaHMM HOBBIX MAaTepHaJIOB, HOBBIX HCTOYHMKOB SHEPrHMM, B OOECIEYEHUU pPalMOHAIBLHOIO
IIPUPOJIOTIONB30BaHNs, B (DOPMUPOBAHMH MHUPOBO33pEHUS M OOIIEH KyJIbTYpbl YeJIOBEKa, a TaKKe
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJTHON Cpelie;

BJIQJICHHE CUCTEMOW XMMHUYECKHX 3HAHHW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE TIOHATHS —
XUMHYECKUI JIIEMEHT, aToM, AP0 M JJIEKTPOHHAs 000JoYKa aroma, S-, P-, d-aToMHbIe OpOHTaNH,
OCHOBHOE U BO30Y)XJIEHHOE COCTOSIHUS aTOMa, TMOpUAM3alys aTOMHBIX OopOMTanel, HOH, MOJIEKyJa,
BaJICHTHOCTH, DJIEKTPOOTPHUIIATEILHOCT, CTETIEHh OKHCIICHHS, XUMHUYECKasl CBSI3b, MOJb, MOJISIpHAs
Macca, MOJISIPHBIH OOBEM, YTIIEPOJHBIA CKeleT, (DYHKIHMOHAIBHAS TPYIa, PaguKal, CTPYKTypHBIE
bopmynbl (pa3BEPHYThIE, COKpAIIEHHBIE, CKEJIETHbIE), U30MEpUsl CTPYKTypHAs M MPOCTPAHCTBEHHAs
(reoMeTpuyeckas, ONTHYECKas), H30MEphbl, T'OMOJIOTUYECKUN psij, TOMOJIOTH, YIJIE€BOJOPOIBI,
KHCIIOPOJI- M a30TCO/IEPKAIUE OPraHNYECKUEe COEAUHEHUS, MOHOMED, NOJTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMSI; TEOpUH, 3aKOoHbl (nmepuoaunueckuil 3akoH J[. M. Menneneesa,
TEOpHsl CTPOEHUsSI opraHuyeckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB,
3aKOH COXpaHEHHUs W TMIPEBpAIIECHUS SHEPruM INpPU XUMHUYECKHX peaKkIusax), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH SI3BIK XHMHHW, MHPOBO33PCHUECKHE 3HAHWS, JISKAllne B OCHOBE ITOHHMAaHUS
MPUYMHHOCTH M CHCTEMHOCTH XHMHYECKHX SBIICHHH; TPEACTABICHUS O MEXaHM3MaX XHUMHYECKHX
peakiuii, TepMOJUHAMUYECKMX M KHHETHMYECKMX 3aKOHOMEPHOCTAX HMX MPOTEKaHHs, O B3aUMHOM
BJIMSIHUM aTOMOB U TPYIII aTOMOB B MOJIEKYyJ1aX (MHIYKTUBHBIA U ME30MEpPHBIH 3()(heKThl, OpUEHTAHTHI
| u Il poma); dakrorornyeckue CBEIECHHUS O CBOMCTBAaX, COCTaBe, IOJYyYEHUH W OE30MacCHOM



WCIOJIb30BAaHUN BaKHEUIINX OPraHWYeCKUX BEIIECTB B OBITY U MPAKTUYECKON JesITeNbHOCTU
YeJI0BeKa, OOIIMX HAayYHBIX MPHHLIMIAX XMMUYECKOTO IMPOU3BOACTBA (Ha MpHUMEpe NpPOM3BOJCTBA
MeTaHoJa, epepadoTku HepTH);

c(OpPMUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTepHbIE MPU3HAKU MOHSITHM, YCTaHABIUBATh HX
B3alMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIUE OHATHS MIPH ONMCAHUU COCTaBa, CTPOCHHS 1 CBOWCTB
OPraHUYeCKUX COCIUHECHUM;

c(OPMHPOBAHHOCTH YMEHUIA:

HCIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JJISi COCTaBJICHHS MOJEKYJISAPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) GOPMYIT OPraHNYEeCKUX BEIIECTB;

COCTABIISITh YPABHEHUS XWMHYECKUX PEAKIMHA U PACKPbIBaTh UX CYIIHOCTh: OKHUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIM MOCPEICTBOM COCTaBJICHUS DJIEKTPOHHOTO OaaHCa 3THUX PEaKIIHi,
peakuuii HFOHHOTO OOMeHa MyTEM COCTABJICHUS X MOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHHIA;

M3rOTABIIMBATH MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JJISl MILTIOCTPAIIMH UX XUMUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh yMEHUI: YCTaHABIMBATH IPHHAUICKHOCTh H3YYCHHBIX OPTaHUYECKUX
BEIIECTB [0 MX COCTaBy U CTPOCHHUIO K OIpeAeiIEHHOMY KIACCy/TpyIie COSAMHEHHH, daBaThb UM
Ha3BaHus Mo cucrematnueckoil HomeHknatype (IUPAC) u npuBoauTh TpuUBHAIbHBIE Ha3BaHUA IS
OTHCNBHBIX TPEACTABUTEICH OpPraHWYECKHX BEIISCTB (STWIICH, AaleTWIEH, TOJYOJ, TJIHIEPHH,
STHJICHIJIMKOJb, (EeHON, (QopManbIeruj, aneTajibIerull, aleToH, MypaBbHHAs KHCIIOTa, YKCyCHas
KHCIIOTa, CTE€aPUHOBAs, OJICMHOBAsI, TAJILMUTUHOBAS KUCIIOTHI, TJIMIIMH, allaHUH, MalbTo3a, GPYyKTO3a,
aQHWIWH, TUBUHUI, U30IIPEH, XJIOPOMPEH, CTUPOJI U IPYTHUE);

c(OPMHPOBAHHOCTH YMEHUS OIPEENIATh BUI XUMHUYECKON CBSI3U B OPTraHUYECKUX COSAMHEHUSX
(KOBaJIeHTHAs! ¥ NOHHAS CBSI3b, G- M TT-CBSA3b, BOJOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHSI IPUMEHSATH MOJOXKEHUS TEOPUU CTPOEHHSI OPraHUYECKUX BELIECTB
A. M. ByrnepoBa a5t 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTAB, CTPOEHUE, (QU3NYECKHE M XHUMUYECKHE
CBOWCTBA THUIHMYHBIX TPEJICTABUTENECH pA3UYHBIX KJIACCOB OPTaHWYECKHUX BEUIECTB: aJIKaHOB,
LIUKJIOAIKAHOB, AQJKEHOB, aJKaJUEHOB, QJIKMHOB, AapOMAaTHYECKUX YIJIEBOJOPOJOB, CHHUPTOB,
aJIbJIETU/I0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTBIX M CIOKHBIX 3(HUPOB, KUPOB, HUTPOCOEIUHEHU I
U aMUHOB, aMHHOKHCIIOT, OEJNKOB, YIJIeBOAOB (MOHO-, M- M TOJHMCAaXapHI0B), HIUIIOCTPUPOBATH
TCHETHYECKYIO CBSI3b MEXIYy HUMH YPaBHEHHSMH COOTBETCTBYIOIIMX XHUMHUYECKHX PEAKIHUH C
HCIOJIb30BaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMHPOBAHHOCTh YMEHUS MOATBEPKIAaTh HA KOHKPETHBIX MPUMeEpax XapakTep 3aBUCUMOCTH
PEaKIMOHHON CITIOCOOHOCTH OPraHMYECKUX COEIMHEHUH OT KPaTHOCTH M TUIIA KOBAaJEHTHOM CBA3M (G-
Y TI-CBSI3W ), B3AUMHOTO BJIMSIHHAS aTOMOB U TPYIII aTOMOB B MOJIEKYJIax;

c(OPMHPOBAHHOCTh YMEHHUS XapaKT€PH30BaTh HCTOYHUKHU YIIIEBOJOPOJHOIO CHIPbs (HE(TH,
NPUPOJHBIN Ta3, Yroiip), CIOCOOBI €ro mnepepaboTKU M IMPaKTHYECKOe MPUMEHEHHE IPOIYKTOB
nepepaboTKH;

C(OPMHPOBAHHOCTH BIIAJICHUSI CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX METOAAX MO3HAHUS —
HaOJIOCHNHN, M3MEPEHHH, MOJICIMPOBAHUM, SKCIIEPUMEHTE (PEeaJbHOM U MBICIEHHOM) M yMEHUS
MIPUMEHSITh 9TU 3HAHMUS;

Cc(OPMHPOBAHHOCTh YMEHHSI MTPUMEHSITh OCHOBHBIC OTIEpAIIMH MBICITUTEIHHON JCITEeTBbHOCTH —
aHaM3 M CHUHTE3, CPaBHEHHE, 000OIIeHNEe, CHCTEMAaTU3aINI0, BBISIBJICHUE TMPUYNHHO-CIICICTBEHHBIX
CBSI3€H — /1151 U3yUYEHHUsI CBOMCTB BEILIECTB U XUMUYECKUX PEaKIIHii;

c(hOpPMUPOBAHHOCTh YMEHHUI: BBISBISATH B3aUMOCBSI3b XUMHUYECKHX 3HAHHWNA C TOHSATUSMHU W
MIPE/ICTAaBICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MpPEeIMETOB AJisi Oojiee OCO3HAHHOTO MOHMMAHUS



CYHIHOCTM MAaTE€pPHAIBHOTO €IUHCTBA MHpA, HUCIOJIb30BaTh CHCTEMHBIC 3HAHUSA IO OPraHUYECKON
XUMHUU 7151 OOBSCHEHHS U IPOTHO3UPOBAHUS SIBIICHHH, MMEIOINX €CTECTBEHHO-HAYYHYIO IPUPO.LY;

c(OPMHPOBAHHOCTh YMEHHM: MPOBOAUTH PACUETHI MO XMUMUYECKUM (POpMysiaM U ypaBHEHHSIM
XMMHUYECKUX peakUuil ¢ UCMOIb30BaHUEM (PU3MUYECKHX BEJIMYMH (Macca, 00bEM ra3oB, KOJIMYECTBO
BEIIECTBA), XapaKTEPU3YIOIUX BEILECTBA C KOJIMYECTBEHHOM CTOPOHBI: PacuéThl MO HAXOXIECHUIO
XUMHAYECKOH (OpMynbl BemleCcTBa MO M3BECTHBIM MACCOBBIM JIONSIM XHUMHYECKHX 3JEMEHTOB,
IIPOIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

C()OPMHPOBAHHOCTb YMEHHUMH: HPOTHO3MPOBATh, AHAIU3UPOBATH M OLEHMBATH C MO3ULMH
9KOJIOTUYECKOM 0€3011acCHOCTH MOCIEICTBHUS OBITOBOM U IMPOU3BOJICTBEHHON AEATENbHOCTH YEIO0BEKa,
CBSI3aHHOU C mepepaboTKON BEIIECTB, UCMOIb30BATh MOJyYCHHbIC 3HAHUS JJIS TPUHATHS TPAMOTHBIX
penieHnii mpooJieM B CUTYAIUSIX, CBSI3aHHBIX C XUMHUEH;

C(OPMHUPOBAHHOCT YMEHUH: CaMOCTOATENBHO IUIAHUPOBaTb M IMPOBOAMTH XUMHMUYECKHIM
HKCHEPUMEHT (IOJyYeHHE M HU3yYCHHME CBOMCTB OPraHMYECKUX BEIECTB, KaueCTBEHHBIE PEAKIUU
YIJIEBOJOPOJOB PaA3JIMYHBIX KJIACCOB M KHUCIOPOJICOACPKALIMX OPraHWYECKMX BELIECTB, pPELICHUE
SKCIIEPUMEHTAJIBHBIX 33/1a4 10 PaclO3HABAHUIO OPraHMYECKUX BEILECTB) C COOJIOJACHHUEM IPABUI
Oe3omacHOro oOpalleHuss ¢ BEUIECTBaMHU U J1a0OpaTOpHbIM 000pyAOBaHUEM, (OPMYJIHUPOBATH IIENb
UCCIIEIOBaHMsI, MPEJICTABIATh B PA3IU4YHON (popMe pe3ynbTaThl HKCHEPUMEHTA, aHAJIU3UPOBATh U
OLIEHUBATbh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coOyroaTh IpaBHUa SKOJIOTMYECKH 1€J1ecO00pa3sHOro TMOBEAECHHUS B OBITY M TPYAOBOU
JEATEIIBHOCTH B LIEISAX COXPAHEHMsI CBOETO 3/10POBBS, OKPYKAIOIEH IPUPOIHOM Cpeabl U TOCTHKEHUS
€€ yCTOMYMBOTO Pa3BUTHSI;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JEHCTBHMSI Ha MKHUBBIE OPraHU3Mbl ONPEIEIEHHBIX
OpPraHMYECKUX BEILECTB, IOHUMas cMblca nokaszateis [TIK;

aHAJM3UPOBATh 11€7I€CO00Pa3HOCTh MPUMEHEHUSI OPTaHUUECKUX BEIECTB B MPOMBIIIICHHOCTH U
B OBITY C TOYKH 3pEHUSI COOTHOILLIEHUS PUCK-TI0JIb34;

c(hOPMHUPOBAHHOCTh YMEHHUW: OCYIIECTBIATH IICJICHAMPABICHHBIH TOUCK XUMHUYECKOU
uH(OpMalMU B pa3IMUHbIX HCTOYHHMKAX (HayyHas U yuyeOHO-Hay4yHas JUTeparypa, CpeicTBa MacCOBOM
uHpopmanuu, VHTepHET M JApyrue), KpUTUYECKM AaHaJIM3UPOBATh XUMHUECKYI0 HH(OpMALHIO,
nepepadbaTbIBaTh €€ U UCIOJIB30BATh B COOTBETCTBUH C ITOCTABJIEHHON yueOHOM 3a/1auei.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011ast 1 HeOpraHMUecKasi XUMHs OTPaXKaroT:

c(OPMHPOBAHHOCTH TPEJICTABICHUI: O MaTepUaIbHOM €IMHCTBE MHpA, 3aKOHOMEPHOCTSIX U
MMO3HABAEMOCTH SIBJIEHUI MPUPOJbI, O MECTE U 3HAYEHUH XMMHUU B CHCTEME E€CTECTBEHHBIX HayK U €€
posiu B 00ECIIeUeHNN YCTOMYMBOTO Pa3BUTHSI, B PELIEHUH MPOOJIEM 3KOJOTMYECKON, SJHEPTeTUYECKOM
Y TIUILEBOM 0€30MacHOCTH, B pa3BUTHH MEIHUIIMHBI, CO3/IaHUH HOBBIX MaTE€PUAIOB, HOBBIX HCTOYHUKOB
SHEpIuu, B 00ECTIEUeHNHN PAllMOHAIBLHOTO MPUPOJIONIONIb30BaHMs, B (HOPMUPOBAHUHM MHPOBO33PEHUS U
o01ieil KyJIbTypbl YEIOBEKa, a TaKkKe IKOJIOTMUYeCKH 00OCHOBAHHOTO OTHOIIEHHSI K CBOEMY 370POBbIO
Y IPUPOJHOM cpene;

BJIa/ICHUE CUCTEMON XMMMUYECKUX 3HAHUI, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOUINE MTOHATUS —
XMMHUYECKHH JIEMEHT, aTOM, PO aTOMa, H30TOIIbI, JJIEKTPOHHAs 000JI0YKa aToMma, S-, P-, d-aToMHBIe
opOuTanu, OCHOBHOE U BO30YKIEHHOE COCTOSHUS aTOMa, FMOpUAM3AIis aTOMHBIX OpOHTaseil, MOH,
MOJIEKYJa, BaJ€HTHOCTb, JJEKTPOOTPUIATENBHOCTb, CTENEeHb OKHUCIEHUS, XHUMUYecKass CBS3b
(KoBaJIeHTHAsi, MOHHAsA, METAJIMYecKas, BOJOPOIHAsA), KPUCTAIUIMUECKas peIETKa, XUMHUYECKas
peaxkuusi, pacTBOp, D3JEKTPOJIMUTHI, HEIIEKTPOIUTHI, AIIEKTPOJIUTUYECKAsT UCCOLMALIUSA, CTENEHb
IMCCOLMAlMM, BOJOPOJIHBIA IOKa3aTeidb, OKHCIUTEIb, BOCCTAHOBUTENb, TEMJIOBOM 3¢ deKT



XUMHUYECKON PEaKLMM, CKOPOCTh XUMMUYECKON PEaKlMH, XUMUUECKOE PaBHOBECUE; TEOPUHU U 3aKOHBI
(Teopust IIEKTPOIUTUYECKON naucconmanuu, nepuoauueckuid 3akoH JI.MI. MennaeneeBa, 3akoH
COXPAHEHHS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS WU IPEBPALICHUS SHEPIMM IPU XUMHUECKHUX
peaknusax, 3aKOH IOCTOSHCTBA COCTaBa BEILIECTB, 3aKOH JCHCTBYIOIIUX Macc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XWUMHH, MHUPOBO33PEHUECKHE 3HAHMUS, JIEKAUIME B OCHOBE IIOHUMAHMS
IIPUYMHHOCTH M CUCTEMHOCTHM XUMHYECKHMX SIBJICHUN; COBPEMEHHBIE INPEACTABICHUS O CTPOECHUU
BELIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM M HAJAMOJEKYJISPHOM YPOBHSIX; IIPEJICTaBICHUS O
MEXaHU3MaxX XUMHUYECKUX pEaKLHil, TEPMOJAMHAMUYECKMX W KHHETUYECKHX 3aKOHOMEPHOCTIX HUX
MPOTEKaHUs, O XUMHUYECKOM DPaBHOBECHUHU, PACTBOpPAX U AMUCIEPCHBIX cUCTeMax; (haKTOJIOrMYecKue
CBEJCHMS O CBOHCTBaxX, COCTaBe, IIOJYyYEHMHM M OE30IaCHOM MCIIOJIb30BAHUM  BayKHEWUIINX
HEOPTraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOW [EATETbHOCTH YEIOBEKa, OOIIMX HAYyYHBIX
MIPUHIHUIIAX XUMUYECKOT0 IIPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUH: BBISBISATH XapaKTepHbIC MPHU3HAKW MOHSTHUN, yCTAHABIMBATh HX
B3alMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHITHS MPU ONKMCAHUU HEOPraHUYECKUX BELIECTB U
UX IPEBPALLCHUN;

c(OpPMHUPOBAHHOCTh YMEHHSI UCTIOJIB30BaTh XUMHUECKYI0 CUMBOJIHMKY JJIsi COCTaBICHUs HOpMYyIl
BEUIECTB M YpaBHEHUU XMMHMUYECKUX peakuui, cucreMatuueckyro HomeHkinarypy (IUPAC) u
TPUBHUAJIbHBIC HA3BAHUS OT/JEJIbHBIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHS ONPEACTATh BAJICHTHOCTh M CTEIEHb OKUCICHUS XUMHYECKUX
JJIEMEHTOB B COEAMHEHHUAX, BHJl XUMHUYECKOM CBA3M (KOBaJEHTHAs, HWOHHAas, METaJUIMYecKas,
BOJOPOJIHAS ), TUIl KPUCTAJUIMYECKOMN PEIIETKH KOHKPETHOTO BEIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSCHATH 3aBHCUMOCTh CBOIMCTB BEIECTB OT BUAa XUMHYECKOU
CBSA3M W THUINA KPUCTAUIMUECKON pemETKH, OOMEHHBIH M JIOHOPHO-AaKLENTOPHBI MeXaHU3MbI
00pa3oBaHMsI KOBAJIEHTHOMN CBSI3H;

c(OPMHPOBAHHOCTh YMEHMU: KJIaCCU(PHUIMPOBATH: HEOPraHWYECKHUE BEILECTBA 10 UX COCTaBY,
XUMHUYECKHE PEAKIUU IO PAa3IMYHBIM IpHU3HAKaM (YMCIYy U COCTaBy pearupymoollux BEIIECTB,
TEII0BOMY 3P (PEeKTy peakluu, U3BMEHEHHUIO CTETIEHEeNH OKHUCIEHUS 3JIEMEHTOB, 00paTUMOCTH, Y4acCTHIO
KaTaju3aropa M Jpyrue); caMOCTOSTENbHO BBIOMpPATh OCHOBAHUS M KPUTEPUM Ul Kiaccuukanuu
M3Y4aEeMBbIX BEIECTB U XUMUYECKUX PEAKIUI;

c(hOpMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CMBICH nepuoandeckoro 3akona J[. M. Menneneesa u
J€MOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOLIYI0, 00bSICHUTENbHYIO U IPOrHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHUI: XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XMMHYECKUX 3JIEMEHTOB NIEPBOro—4ueTBEPTOro nepuoaos Ilepuonuueckoii cucremst /.M. Menneneesa,
UCIIOJIB3YS TOHSATHUS «IHEPTETHYECKUE YPOBHU», «IHEPTeTHUCCKHE MOIYyPOBHHY, «S-, P-, d-aTOMHBIC
opOUTanM», «OCHOBHOE U BO30YKIEHHOE DSHEPreTUYECKUE COCTOSHUS aToMay; OObBICHATH
3aKOHOMEPHOCTH M3MEHEHUs CBOWCTB XMMHYECKMX DJIEMEHTOB M HMX COEIMHEHUH IO NEepuojaMm u
rpynnam Ilepunoanueckont cucremsl [[. . Menneneesa, BaleHTHbIE BO3MOKHOCTH aTOMOB JIEMEHTOB
Ha OCHOBE CTPOEHHUS UX JEKTPOHHBIX 000JIOUEK;

c(OpPMUPOBAHHOCTh YMEHHIl: XapaKTepu3oBaTh (OMUCHIBATh) OOIIHE XHUMHUYECKHE CBOMCTBa
BELIECTB pPAa3JIMUHBIX KJIACCOB, ITOATBEPXKAATh CYIIECTBOBAHUE T'E€HETHMUYECKON CBSI3U MEXKAY
HEOPraHMYECKUMHU BEUIECTBAMM C IOMOLIbIO YPAaBHEHUI COOTBETCTBYIOIUX XUMHUUECKUX PEAKIIM;

cOPMUPOBAHHOCTh YMEHHUSl PACKPBIBaTh CYIIHOCTh: OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIuii TOCPECTBOM COCTABJICHUS IEKTPOHHOTO OajaHca ATUX PEaKIUi; peakinii HOHHOTO OOMeHa
IIyTEM COCTABJIEHUS MX IOJHBIX M COKPAILEHHBIX NOHHBIX YPAaBHEHMI; peakluil THAPOIN3a; peakuui
KOMILIEKCO0Opa3zoBaHus (Ha IpUMEpe THAPOKCOKOMIUIEKCOB IIMHKA U alTIOMUHHS);



c(OpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEaKLIMi ¢
y4€TOM HX PHEPreTUYECKUX XApaKTEPUCTHK, XapaKTep U3MEHEHUS CKOPOCTH XMMHUYECKON peaklMU B
3aBHCUMOCTH OT pa3jIMYHBIX (DAaKTOPOB, a TAKXKE XapaKTEp CMEIICHHS] XUMHUYECKOTO PAaBHOBECHS O]
BIIMSIHHEM BHEITHUX Bo3jaeicTBui (mpunmun Jle [larense);

c(OPMUPOBAHHOCTh YMEHHMsSI XapaKTepH30BaTh XUMHUYECKHE pEaKlHMH, JieXkallue B OCHOBE
IIPOMBIIIJIEHHOTO TIOJYyYEHHUS! CEPHOM KUCIIOThI, aMMMaKa, OOLIME HayuHbIE MPUHLMIIBI XUMUYECKUX
MIPOU3BOJICTB; 1EJIECO00PA3HOCTh MPUMEHEHUsI HEOPTaHUYECKUX BEIIECTB B MPOMBINUIEHHOCTH U B
OBITY C TOYKHU 3pEHUSI COOTHOLICHUSI PUCK-TIOJIB3a;

c(OpPMUPOBAHHOCTh BJAJICHUA CHCTEMOIl 3HAHUW O METOJAaX HAay4YHOTO IO3HAHUS SBJICHUN
npUpoasl — HaOIIoeHUE, U3MEPEHUE, MOJECIMPOBAHUE, IKCIEPUMEHT (pealbHBIi M MBICICHHBIN),
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHUS NPUMEHATh 3TU 3HAHUS IPU IKCIEPUMEHTAIbHOM
UCCJIEIOBAaHUH BEILECTB U AJI1 OOBACHEHUS XMMUYECKUX SIBICHUN, UMEIOIIMX MECTO B MPHUPOJE,
MPAKTUYECKON ACSITENFHOCTH YETIOBEKA U B IIOBCEHEBHOM KU3HU;

c(OPMHPOBAHHOCTh YMEHHS BBISBIIATH B3aUMOCBSI3b XHMHUYECKHX 3HAHUH C TOHATHAMU H
IIPEJICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB AJisi 0ojieeé OCO3HAHHOTO NOHMMAHUS
MaTepUaIbHOTO €JMHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C HUCIOIH30BAHUEM MOHATUI «MaccoBasi J0Js
BELIECTBA B PAacTBOpPE» U «MOJSPHAs KOHILIEHTpAlMs»; MacChl BellecTBa MM o0OBbEMA rasza IO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIN 00BEMY OJHOIO U3 YUACTBYIOLIUX B PEAKIIUU BEIIECTB;
TEIIOBOTrO 3(pdeKTa peakiuu; 3HaAUCeHUs BOJIOPOJHOTO IMOKAa3aTelsi pacCTBOPOB KHUCIOT M ILIEJIOYEH ¢
W3BECTHOM CTETEHBIO IMCCOLMALNU; MAcChl (00BhEMA, KOTMYECTBA BELIECTBA) MPOIYKTa PEaKIUU, €CIIU
OJIHO U3 UCXOJHBIX BEUIECTB JAHO B BHJIE PACTBOpA C ONMPEAEIEHHON MAacCOBOM J0JIE PaCTBOPEHHOTO
BEIIECTBA MM JaHO B M30BbITKE (MMEET NPUMECH); IOJU BBIXOAA IPOAYKTA PEaKLUH; OOBEMHBIX
OTHOILIEHUH T'a30B;

C(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSATENBHO IUIAHUPOBaTb M TMPOBOAMTH XUMHMUYECKHIMA
SKCIIEPUMEHT (IIPOBEJIEHUE pEaKIM HMOHHOrO OOMEHa, MOATBEPXkJACHHE KaueCTBEHHOIO0 COCTaBa
HEOpPraHMYECKHUX BEILECTB, OIpPENEJICHUE Cpellbl PacTBOPOB BELIECTB C IOMOILIBIO WHIUKATOPOB,
U3yuyeHHE BIUSHUS Ppa3IUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOM peakluu, perieHue
SKCHEPUMEHTAIbHBIX 3a7ad 1o TeMaM «Mertamasl» U «Hemeramib») ¢ coOmOfeHHEM MpaBHI
Oe3omacHOro oOpallleHusl C BEIIeCTBaMU U JIaDOpaTOpPHBIM 00OpyJIOBaHHEM, (OPMYIUPOBATH LIETh
UCCIIEIOBaHMs, MPEACTABIATh B pa3IU4HON (opMe pe3ysbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U
OLICHHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHMH: COOJIIOJaTh NpaBMiIa TOJb30BAHUS XUMHYECKOH MOCYAOH u
abopaTOpHBIM O0OpPYAOBaHUEM, OOpAIllEHHS C BEIIECTBAMU B COOTBETCTBUM C UHCTPYKIIUSAMH IO
BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKHUX OIBITOB, SKOJOTHYECKH LEIeco00pa3HOro IMOBEACHUS B
OBITY U TPYJIOBOM JEATETBHOCTH B IIENIAX COXPAHEHHsI CBOETO 370POBBS, OKPY)KAIOLIEH MPUPOIHOM
Cpelbl U JOCTUKEHMS €€ yCTOMYMBOIO Pa3BUTHUS, OCO3HABATh OMACHOCTh TOKCUYECKOTO JEHCTBUS Ha
YKUBBIE OpraHU3Mbl OIPEIEIEHHBIX HEOPraHUUECKUX BEIIEeCTB, TOHNMas cMbici nokaszarens [T1K;

c(hOPMHUPOBAHHOCTh YMEHUM: OCYIICCTBIISTH IE€JICHANPABICHHBIM TMOWUCK XWMHYECKOU
uHpOpMAaIUY B pa3IMYHbIX UCTOYHHUKAX (HayyHast U yueOHO-Hay4yHas TUTepaTypa, CpeCTBAa MacCOBOM
uHpopmanuu, VHTepHET M Jpyrue), KpPUTUYECKH aHaJIM3HPOBATh XHWMHUYECKYI0 HWH(OPMAIHIO,
nepepadbaTbIBaTh €€ U UCIOJIB30BATh B COOTBETCTBUU C ITOCTABJIEHHOHN yueOHOM 3a1adeil.
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TTOYPOYHOE TTNAHMPOBAHME 10 KNACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
n/n Tema ypoka Bcero Konrpobrie  Ipakririeckie u3yyeHusi odOpa3oBaTesIbHbIE
padoThI padoTshI pecypenI
IIpenmeTt u 3HaYEHUE OPraHUYECKON
1 XUMUH, [IPEICTABICHUE O MHOIO00Opa3uu 1
OPraHUYECKUX COCTUHEHUIN
DNEKTPOHHOE CTPOCHHUE aToMa yriiepoa
2 (ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA). 1
BanenTHble BO3MOKHOCTH atoma yriepoza
XuMHYecKas CBSI3b B OpraHUYECKHX
3 coequHeHUsX. MexaHu3Mbl 00pa3oBaHUS 1
KOBaJICHTHOH CBSI3U, CIIOCOOBI pa3phiBa
CBsI3eM
4 Teopust cTpoeHUsI OPraHUYECKUX 1
coenquHenuit A. M. byrneposa
Buasl uzomepun: cTpykTypHas,
5 IIPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE 1
3¢ (PEeKTh B MOJIEKYJIaX OPraHUYeCKUX
COeTMHEHNN
[IpencraBnenne o kKIaccuPUKANA U
6 cucrematrueckas Homernkinarypa (IUPAC) 1
OpPTaHWYECKUX BEIIECTB
7 Knaccudukanus peakiuii B opraHu4ecKoi 1
XUMHUHI
3 Cucremarusanys 1 0000IeHNE 3HAHUHN 110 1
TeMe
9 AJKaHBI: TOMOJIOTHUECKHH psiJi, 001Iast 1

dbopMyna, HOMEHKJIATypa 1 U30MepHs,




SJICKTPOHHOC U MPOCTPAHCTBCHHOC
CTPOCHUC MOJICKYJI

10

11

dusnyeckue 1 XUMUYECKHAE CBOMCTBA
aJIKaHOB
Haxosxienue ajgkaHoB B PUPO/IC.

CrniocoOblI MosTy4eHus U IpUMeHEHUe
AJIKaHOB

12

[uknoankansl: obmmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH

CTPOCHUA U XUMHYCCKHUX CBOﬁCTB, CII0COOBI

MOJIYYCHHA U IPUMCHCHUC

13

Pemenne pac4€THbIX 3a/1a4 HA
OIIpEIEIEHUE MOJIEKYJIIPHOM (POPMYJIBI
OpPraHMYECKOI'0 BEIIECTBA 10 MACCOBBIM

J0JIAM aTOMOB 3JICMCHTOB, BXOJAIIUX B €TI0

cocrtas. Cucremarusanus 1 00001IeHIE
3HAHUH 110 TEME

14

15

AJKEHBI: TOMOJIOTHYECKHM psif, oOas
(bopmyna, HOMEHKIATypa, NEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrpyKTypHas U LUC-TpaHC-U30MEpUs
AJIKEHOB

®u3nyecKue U1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa

16

17

CrniocoOblI MostydeHus U IpuMeHeHue
AJIKEHOB

[IpakTuueckas padora Ne 1 o reme
"ITosrydyeHune 3TUIIEHA U U3YYEHHUE €T
CBOMCTB"

18

Pemenne pacy€THbIX 3a1a4 HA
OTIpeIeIeHUuE MOJIEKYIJIIPHON (POPMYJIBI
OpPraHUYECKOI0 BELIECTBA




19

AnKaueHbl: CONPsHKEHHBIE,
M30JIMPOBaHHbIC, KYMYJIHPOBAHHBIE.
Oco0EHHOCTH AJIEKTPOHHOTO CTPOCHUS

20

21

XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JIUECHOB

CriocoObI nostyyeHus 1 IpUMEHEHNE
aJIKaJINCHOB

22

AJKUHBI: TOMOJIOTHYECKHIA psijl, 001as
dbopMyIna, HOMEHKIIATypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
dbuznyeckue cBoiicTa

23
24

XMMHYECKHE CBOMCTBA AJIKUHOB

KauecTBeHHEIC pC€aKiuu Ha TpOﬁHy1-0 CBA3b

25

CriocoObI mosTydeHus 1 IpUMEHEHNE
AJIKAHOB

26

27

Pemenue 3agau: pacuy€Thl MO0 ypaBHEHUIO
XUMUYECKON pPEeaKun

CI/ICTCMaTI/ISaI_II/IH n 0606IJ_ICHI/IC 3HAHUMH 110
TEMC

28

ApEHBI: TOMOJIOTHYECKUH PsiJ, 00mIast
dbopmyra, HOMEHKJIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI
OeH30I1a U TONIyoua, UX (PU3NYECKHe
CBOMCTBA

29

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
3aMeIleHHs

30

XVMHUYECKUE CBOWCTBA aPEHOB: PEAKITUI
MPUCOCAMHCHHUS, OKUCIICHHE TOMOJIOTOB
OeHsoia

31

Oco0EHHOCTH XUMUYECKUX CBOMCTB
CTHpOJIa




32

Pemenne pacy€THbIX 3a1a4 HA
OIIpEJIeTICHNE MOJIEKYIISIPHON (OpMYIIbI
OpPraHMYECKOT 0 BEIECTBA

33

34

CriocoObI mosTyueHus 1 IPUMEHEHNE
apeHoB

[eHeTHyecKast CBsI3b MEKTY Pa3IUIHBIMU
KJIacCaMH YIJIeBOJIOPOJIOB

35

Pacuérbl o ypaBHEHUSIM XUMUYECKHUX
peakuuii. CucremaTtusanus u 06001eHEe
3HaHUU 10 TeMeE

36

37

38

[Ipupoanstii ra3. [lonytHbie HEDTAHBIC
rassl

KameHnHbli1 yroiaps ¥ IpOayKThl €T0
nepepaboTKu

Hedtp 1 ciocoOw1 €€ mepepaboTKu.
[TpuMeHeHHe NPOYKTOB epepaboTKU
HeTH

39

40

41

42

I'ereTHueckas CBA3b MEKIY PA3TMIHBIMH
KJIacCaMU YTJIEBOJIOPOIOB
["asioreHonpon3BOIHBIE YTIIEBOIOPOIOB:
AJNIEKTPOHHOE CTPOCHUE; PEAKITHI
3aMelleHns TajoreHa

JlelicTBue mien04Yei Ha
raJIOTeHIIPOU3BOIHbIE. B3anmoeiicTBue
JINTAJIOT€HAIKAHOB C MAarHUEM M [IUHKOM
Cucremarusanus 1 0000IeHNe 3HAHUHN 110
pazneny "Yriaesogopoas”

43

KoHnTtponbHast pabota 1mo Teme
"Yraesogopoer"

44

[IpenenbHbpie 0THOATOMHBIE CITUPTHI:
TOMOJIOTHUECKHUH psif, oOmmas popmyna,




CTpPOEHHE MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, Kiaccuduxanus,
buznyeckue cBoiicTa

XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX

45 OJTHOATOMHBIX CITIUPTOB

46 CrniocoOblI MosTy4eHus U IpUMeHEHUe
OJIHOATOMHBIX CIIUPTOB
[IpocTeie 3¢hupsl: HOMEHKIATYpa U

47 HU30MEepHs, 0COOEHHOCTH (PU3HYCCKUX U
XUMHYECKHX CBOMCTB
MHoOroaToMHbI€ CIIUPTHI: ITUIICHTIIUKOJIb U

48 TIIMIEPUH, UX (pU3nYecKre 1 XUMUIECKHe
CBOMCTBA

49 CrniocoOblI MoTy4eHus U IpUMeHEHUe
MHOTOAQTOMHBIX CITUPTOB

50 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHe
cBoiicTBa. TOKCMYHOCTH (peHoa

51 Xumudeckue cBoicTBa (heHoma

59 Crioco0bI nostyueHust 1 IpUMeHeHne
denona
[TpakTrueckas pabota Ne 2. Pemenue

53 HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEMe
"CriupThl U peHobI"

54 Cucremarusanys 1 0000IeHNe 3HAHUHN 110
TeMe
AJbJIerubpl U KETOHBI: SJIEKTPOHHOE

55 CTpOEHUE KapOOHMIBHOM IPYTIIIEI;
TOMOJIOTHYECKHE PsJIbI, 0011ast popmMyna,
M30MEpHsI U HOMEHKJIATypa

56 AJbIeruasl ¥ KeTOHBI: (PU3UUECKUe

CBOﬁCTBa; pCaknuuu nMpuCoOCANHCHUS




S7

PeaKI_[I/II/I OKHCJICHHUA U KAQYCCTBCHHBIC
PCaKMu aJIbACTUAOB U KETOHOB

58

59

CriocoObI TOTyYeHUS albJACTHIOB U
KETOHOB
OIHOOCHOBHBIE TIPEICIIbHBIE KAPOOHOBHIE

KHUCIIOTBI, 0COOEHHOCTHU CTPOCHUS HX
MOJIEKYII

60

N3omepus 1 HOMEHKIATypa KapOOHOBBIX
KHCIIOT, UX (pU3HYEeCKHe CBOWCTBA

61

62

63

64

XHUMHYECKUE CBOMCTBA IIPENEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

OcobeHHOCTH CBONCTB MypaBbUHON
KUCIOTBl. MHOr0o0oOpa3ue kapOOHOBBIX
KUCJIOT

Oco0OeHHOCTH CBOICTB: HETIPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu BoICIINX
KapOOHOBBIX KUCIIOT

[TonsiTHE O TPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

66

67

CrniocoObl MostydeHus U IpUMeHEeHue
KapOOHOBBIX KUCIIOT

CrnoxHble 3(hUpbl: TOMOJIOTUYECKUN P,
oOmas popmyna, U30MepHs U
HOMEHKJIaTypa

dusznyuecKkue U XUMUYEeCKHe CBOWCTBA
3pupoB

68

Pemenne pacu€THbIX 3a7a4: IO YPaBHEHUIO
XUMHUYECKON peaKIiH, Ha OIpe/ieiIeHHe
MOJIEKYJISIPHOUM (OPMYJIIbI OPraHUYECKOTO
BEILECTBA




69

[IpaxTuueckas padora Ne 3. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME
"Kap6oHnoBsie kucinoThl. CiokHbIe Y3PUpH"

70

71

72

XKupsr: crpoenue, pu3nIECcKue u
XUMHUYECKHUE CBOUCTBA (TUAPOIU3)

OcoOEHHOCTH CBOWCTB JKHUPOB,
CoJIeprKalIiX OCTaTKH HETpeIeIbHbIX
YKUPHBIX KUCTOT. JXKupsl B mpupoje

Mp1a Kak COJIM BBICIIHX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC ﬂeﬁCTBHe. Ilousarue o
CUHTCTUYCCKUX MOIOIIUX CPCACTBAX
(CMC)

73

['enernueckas cBs3b yIriaeBOJOPOAOB U
KHUCIIOPOJICO/IEPKALIIX OPTraHNYECKUX
BELIECTB

74

75

76

Pacuértr o YpPaBHCHHUAM XUMHUYCCKUX
peaKkuuit

CucremaTtu3zaiiys u 0000IIeHHE 3HAHUN IO
TeMe

OO0m1as XxapakTepucTUKa YrJieBOJIOB U
KJaccu(UKaIus yrieBogoB (MOHO-, IU- U
MOJIMCaXapHUIb)

77

78

79

Momnocaxapusl: GU3HUECKUE CBOMCTBA U
HaxOXKIECHUE B IIPUPOJE

[IpuMeHeHue rioKo3bl, €€ 3HaUYeHUE B
KUBHCACATCIbHOCTH OpraHu3sma
Hucaxapunpl: caxaposa, MajabTo3a U
nakto3a. Haxoxnenue B npupojie u
MIPUMEHEHUE JUCcCaXapuioB

80

[Tonucaxapupl: CTpOEHUE MAKPOMOJIEKYIL,
duznyecKkue 1 XuMHU4YecKre CBONCTBA,
MIPUMEHEHUE




81

[Tonarue 06 UCKYCCTBEHHBIX BOJIOKHAX

82

83

Pemenne pacueTHBIX 3a7a4 Ha
orpeiesICHUE JIOJIM BBIXO/A MPOTyKTa
peaKIuu OT TEOPETUIESCKH BO3MOKHOTO
CucreMmarusanys 1 0000IeHNE 3HAHUI 110
paszneiny

84

KonTtponbHas pabora o Teme
"Kucnopoacoaepxarniue opraHu4eckue
coenuHeHus"

85

86

87

AMUHBL: KIacCUPUKAIHS, CTPOCHUE
MOJIeKyJI, oOmiast hopmyiia, u3omepus,
HOMEHKJIaTypa 1 (PU3HYEeCKHe CBOWCTBA
XYMHUYECKUE CBOMCTBA AU (PaTHUECKUX
aMUHOB

AHWINH: CTPOEHUE aHWIINHA, 0COOEHHOCTH
XMMHUYECKHX CBOMCTB aHUJIMHA

88

89

90

91

CrniocoObl Noy4eHus U NpUMeHEHne
annpaTHYECKUX aMUHOB

AMMHOKHUCIIOTBI: HOMEHKJIAaTypa 1
u3oMepusi, (hpu3nyecKre CBOMCTRA.
OTtaenpHbIE MTPEICTaBUTENH O
AMUHOKHCIIOT

XVMHYECKHE CBOWCTBA aMUHOKHUCIIOT, X
O6uosornyeckoe 3HaueHNUe aMHUHOKHUCIIOT.
CuHTe3 ¥ TMIpOIN3 NENTHIOB

benku kak npupoHbIie TOTUMEPHI;
CTPYKTYpBI O€JIKOB

92

XUMHYECKHE CBOMCTBA OEIIKOB

93

A30Tcollep>1<amne TCTCPOUUKIINICCKUC
COCOAMHCHUS. HyKJIeI/IHOBLIe KHCJIOTBHI:
COCTaB, CTPOCHHUC U Ouonoruyeckas POJib




94

[IpakTuueckas padora Ne 4. Perenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"A30TcoAepKallie OPraHUYEeCKUE
coenuHeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Pacnio3HaBaHuE OPraHUYECKUX
coenuHeHun"

96

97

98

KonTtponpsHast pabora o Teme
"A3oTcoaeprKalie opraHu4ecKue
coeuHeHus"

OCHOBHBIE TTIOHATHS XUMHUHU
BBICOKOMOIJICKYJISIPHBIX COC,Z[I/IHCHI/Iﬁ u
MCTOJbI X CUHTC3a —IIOJIMMCPU3alA U
MNOJIMKOHACHCAIIUA

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

99

DnacToMepbl: HaTypaJlbHbBIN
CHUHTETHYECKUE Kaydyku. Pe3una

100

101

102

Bousiokna: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHteTnyeckue. [lonrumepsl cnenuanbHOro
Ha3HAYEHUS

[IpakTuueckas padora Ne 6. Perenue
HKCIEPUMEHTAJIBHBIX 3a/a4 10 TEME
"Pacnio3HaBaHue maacTMacc U BOJIOKOH"

O06o0011eHNEe U cCUCTeMAaTU3aIs
U3y4EeHHOT'0 MaTepuaia o Teme
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KIIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne ara u(poBbIe
n/n Tema ypoka Bcero Konrpoapurie  Ipaxruteckue ilsyqemm :)lﬁlc)l:lI;OBaTeanue
padoThI padoThI pecypenI
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
31emMeHT. M30Tonsl
9 CrtpoeHre IIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIC YKCIIa
3 Knaccudukanus XuMru4eckux 31eMeHToB (S-, p-, 1
d-, f-anemeHTHI)
4 Pacnpenenenue 351€eKTpOHOB 11O ATOMHBIM 1
opOuTaIsIM
ONeKTpOHHbIE KOH(UTYpaIIK aTOMOB
S) 3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHUH
6 DNEeKTPOHHbIE KOH(UTYpaIIN HOHOB. 1
DIEeKTPOOTPULIATETLHOCTh
ITepuonnueckuit 3axoH u [lepuoanyeckas
7 cucTeMa XMMu4eckux anneMmeHnToB /1. U. 1
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEHN
CTPOEHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHUYECKHX DJIEMEHTOB U 00pa3yeMbIX HMH 1
MPOCTHIX U CIOKHBIX BEUIECTB MO IPYIIAM U
nepuoiam
9 CucremaTtu3zaiys 1 0000IIeHHE 3HAHUN TI0 TeMe 1
Bunsl xumnueckoil cBsa3u. MexaHu3MEbl
10 00pa3zoBaHMs KOBAJICHTHOU CBsI3H. BomopoaHas 1

CBSI3b. MEXKMOJIEKYISIPHBIE B3aUMOICUCTBHUS




11

BaneHTHOCTB U BaJIEHTHBIE BO3MOXXHOCTH
aToMOB. CB3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX FT€OMETPHUUECKUM CTPOECHUEM

12

13

14

[IpencraBiaeHuss 0 KOMIUIEKCHBIX COEAMHEHUSX
COCTaB U HOMEHKJIATypa

BemecTBa MOJIEKYIISIPHOTO ¥ HEMOJIEKYIISIPHOTO
cTpoeHusl. THUITBI KPUCTAIUTMYECKHUX PEIICTOK U
CBOMCTBA BEIECTB

ITonsatue o JAUCIICPCHBIX CUCTCMaAX.
Hpe,I[CTaBJ'IeHI/Ie 0 KOJUIOMOHBIX pacTBOpax

15

HcrrHHbBIE PaCTBOPBI: HACBHIILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnoruaparst

16

17

CniocoObI BhIpayKEeHUS! KOHIICHTPAIIUU PAaCTBOPOB

Pemenue 3anay ¢ ucnosiib30BaHUEM MTOHITHH
""MaccoBast 10JIs1 paCTBOPEHHOIO BenlecTsa',
"MoJIsIpHas KOHLIEHTpaus'"

18

19

20

21

Knaccugukanus u HoMeHkiaTypa
HEOPTraHWYECKHUX BEIECTB

CI/ICTeMaTI/ISaHI/IH n 0606H_[eHI/Ie 3HAHUH 110 TEME

KonTpomasnas pabora Nel o temam "Ctpoenue
aroMma. [lepuoanueckuii 3akoH u llepuoanueckas
cucTeMa XMMU4ecKux anneMenToB /1. U.
Menneneesa", "CtpoeHue BeliecTna.
Mmuoroo6pasue BemiecTs"

Knaccudukanus XuMuueckux peakiui B
HEOPraHUYECKOM U OpraHM4eCcKON XUMHUHU. 3aKOH
COXPaHEHHUs MacChl BELIECTB; 3aKOH COXPAaHEHUs
Y TIPEBPAIIECHUS SHEPTUU IPU XUMUUYECKUX
peakuusax

22

Tennosie 3 PEKTH XUMHUESCKUX PEAKITH.
TepMoXuMHUUYECKHE YPaBHEHUS




Breraucnenus mo YPaBHCHHUAM XUMHUYCCKUX

23 peaKIuil 1 TePMOXUMUYECKUM YPABHEHUSM
CKOpOCTh XUMUUYECKOHN peakiinu, e

24 3aBHCUMOCTH OT pa3ianuHbIX (pakropoB. Karamms
U KaTaJln3aTophl

25 ['oMOreHHbIC U TETEPOTCHHBIC PEAKITNH
[IpakTuyeckast padora Ne 1 mo teme "Bnusnue

26 pa3uyHbIX (PaKTOPOB HA CKOPOCTh XUMHUUECKOM
peakun"

97 OO6patumMbie 1 HEOOPATUMBIEC PEAKIIHU.
XUMHUYECKOE PABHOBECHE
[IpakTuueckas padora Ne 2 no teme "Bnusaue

28 pPa3IUYHBIX (HAKTOPOB Ha MOJIOKCHUE
XUMHUYECKOIO paBHOBECHS"

29 DnekTponuTrueckas auccounanusi. CuiabHbIe U
cnalbie AMeKTponuThl. CTeTeHb JUCCOIUAIIUN
Honnoe npousseaenue Boabl. Cpena BOAHBIX

30 pactBopoB. Bogopoansrii mokazatens (pH)
pacTtBopa

31 I'moponus coneit. Peakuuu, nporekaromye B
pacTBopax dIEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 mo Teme

32 "XuMUYeCcKHe peakiiii B pacTBOpax
JEKTPOIUTOB"

33 OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
Baxwuerinme OKUCIUTENN U BOCCTAHOBUTEIIN

34 MeTto/1 3IeKTPOHHOTO (3TEKTPOHHO-UOHHOTO)
Oananca

35 DNEKTPOIN3 PACTBOPOB U PACILIaBOB BELLIECTB

36 Pemenue 3amayu pa3audHBIX TUIIOB

37 Peienue 3aau pa3auvHbIX TUIIOB




38

Cucremaruzanus 1 0000II[eHIE 3HAHUHN 110 TEME
"Xumuueckue peakuuu"

39

40

41

KonTtponbHas pabora No2 mo teme "Xumudeckue
peakiuu"

[Tonoxxenue HemetaioB B [lepuoanueckoit
CHCTEME XUMHYECKuX seMeHToB Jl. H.
MeHneneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. Ou3HyecKre CBOHCTBA HEMETAIIOB

ANIOTpOIUST HEMETAJUIOB (Ha IpUMepe
KHUCII0poJia, cephl, hocdopa u yriaeposaa)

42

43

44

Bonopon: nomyuenue, Gpusndeckue u
XHMHYECKHE CBOMCTBA. [ Mapu bl

l"anmorensl: HaXOXEHHUE B IPUPOAE, CIIOCOOBI
NONy4eHus!, PU3NYECKUE U XUMUYECKHE
CBOMCTBa

l'anorenoBonopoael. Baxxueiiue
KHCIIOPOJCOAEPIKAIINE COCIUHEHHUS raJlOT€HOB

45

JlaGopaTopHbIe U TPOMBITINIEHHBIE CITOCOOBI
MOJIy4eHHSs TaIoreHoB. [I[pruMeHeHne rajJoreHoB
1 UX COCTMHESHUH

46

47

48

[IpakTuueckas padbora Ne 4. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "["amorensr"

Kucnopoa: nabopaTopHble U MPOMBIIUICHHBIE
CHOCOOBI NOTYYEeHHUs, PU3NUECKUE U XUMUYECKHE
cBoiictBa. O30H. [IpuMeHeHne kucnopoaa u
030Ha

OKCI/II[BI " IEPOKCUBL

49

Pemenne 3a1a4 pa3jIM4YHbIX TUIIOB

50

Cepa: HaXOXKJIEHUE B MPUPOJIE, CIIOCOOBI
NOJy4YeHUs1, PU3UIECKUE U XUMUYECKHE
CBOMCTBA




ol CepoBogopo, CyabhuIbI

59 Kucnopoaconepxaiue cCOeJMHEHHS! CEPBI.
Oco0EHHOCTH CBOMCTB CEPHON KHCIIOTBI
[IpakTuyeckas padora Ne 5. Pemenue

53 SKCIIEpUMEHTaIbHBIX 3a7a4 1o TeMe "Cepa u e€
coenuHeHus"
A3O0T: HaXOXKJIEHHE B IPUPOJE, CIIOCOOBI

o4 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBAa. AMMMAK, HUTPU/IbI

55 Kucnopoacoaepxaiiine coeTuHEHUs a3o0Ta.
Oco0OeHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [Ipumenenue a3ota u ero coeuHEeHU. A30THbBIE
ynoopeHus
docdop: HaAXOKAECHUE B IPUPOJIE, CIOCOOBI

S7 HOJIy4eHUsl, PU3NYECKUE U XUMUUECKHE
cBoiicTBa. Pochuas! u Gochun

58 Oxkcuasl hochopa, pochopcoaepxarnie
kucaoTbl. Comu pocopHO KUCTOTHI

59 [Tpumenenue ¢pocdopa u ero coeMHEHUH.
®dochopubie yroOpeHus
[IpakTuueckas padbora Ne 6. Pemenue

60 JKCIIEPUMEHTAIBHBIX 337a4 110 TeMe "A30T U
docdop u ux coequHeHU"
VYrnepoa: HaXxoXJIeHUE B IPUPOJIE, AJUIOTPOITHBIE

61 Moupukanyu; GUsndeckre U XUMHUYECKHe
CBOMCTBA, IPUMEHEHHNE

62 Oxcun yriepoaa(ll), okcua yrinepona(1V),
YTOJIbHAS! KUCIIOTA U €€ CONU

63 Pemienue 3a1a4 pa3nuyHbIX THIIOB

64 KpeMHunii: HaxoxaeHue B MPUPOJIE, CITOCOOBI

IMOJIy4YCHHA, (I)I/I3I/I‘ICCKI/IG N XUMHYECKHEC




CBOMCTBA

Oxkcua kpemaus(1V), kpeMHHEBasE KHCIIOTA,

65
CHJIMKAThI

66 [IpuMeHeHne KpeMHUS U €r0 COCIUHEHU.
CrexJ10, €ro nojay4eHue, BU/bl CTEKIIA

67 Pemienue 3a1a4 pa3nuyHbIX THIIOB

68 Cucremaru3zanus 1 00001IeHUE 3HAHUH 110 TeMe
"Hemeramnsr"

69 KonTponpHas padora Ne3 o teme "Hemerasr"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI,
KOPPEKLHs OIUO0K
[Tonoxxenue meramios B [lepuoanueckoit

71 CHUCTEME XUMHUECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB

7 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IpumeHeHne MeTauIoB B OBITY U TEXHUKE

73 CmuiaBsl MeTasuioB. Kopposust Metamios

74 Pemienue 3a1a4 pa3nuyHbIX THIIOB
DNEKTPOXUMHUYECKUH Psijl HallpsLDKEHUN

75 MeTaiioB. O61mure crocoobl MOTyYeHHs
METaJIJIOB
OOm1ast xapakTepucTiKa MeTayioB |A-rpymiisl
[Mepronnveckoit cCHCTEMBI XUMHUYECKUX

76 anemMeHToB. HaTpuii u kanuii: moiaydeHue,
du3nUecKre 1 XUMHUYECKHE CBOWCTBA,
PUMEHEHHE TIPOCTHIX BEIIECTB U MX
COCIMHEHUN
O6mas xapakrepuctuka MmetayuioB ||A-rpyrmimst

77 [Tepnonnueckoil CUCTEMBI XUMUYECKUX

3JIEMEHTOB. MarHui U KajablUii: MOJyYeHHUE,




duznyecKre 1 XUMUIECKIE CBOMCTRA,
MPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COCTUHEHUN

78

79

JXKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHeHUS

AJTOMUHUI: TIOJTy4eHHE, PU3NUECKHUE U
XUMHYECKHE CBOICTBA, IPUMEHEHHE

80

AmdoTepHbIe CBOICTBA OKCHA U THIPOKCHIA
AIIOMHUHUS, THAPOKCOKOMILJIEKCHI AIFOMUHUSA, UX
pUMEHEHHE

81

82

Pemenue 3aga4 pa3nuyHbIX TUIIOB
[Ipaktuueckas pabora Ne 7. Pemenue

AKCTIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe ""MeTalibl
[JIaBHBIX NOATpymn"

83

OO6m1as XxapakTeprucTUKa METALIOB TTOOOYHBIX
noarpynn (b-rpynm) [leprnoauueckoii cuctemsl
XUMHUYECKHX 3JIEMEHTOB

84

85

86

PuU3NYECKUE U XUMUYECKHE CBOMCTBA Xpoma U
€ro COCIMHEHU, UX TPUMEHEHUE

Baxwuelimme coeiMHEHNsI Mapradia.
[Iepmanranar kanus, €ro OKUCIUTEIbHbIE
CBOMCTBaA

duznueckre 1 XMUMHUYECKHE CBOMCTBA JKeJle3a U

ero coenvHeHun. Ilomydenue u npuMeHeHue
CILJIaBOB Kelle3a

87

dusnyeckue U XUMUYECKUE CBOMCTBA MEU U €6
COEIMHEHU I, UX TPUMEHECHHE

88

dusnueckue 1 XUMUYECKHE CBOMICTBA [IUHKA U
€ro COeIMHEHUH, NX MPUMEHEHHUE.
[ IpOKCOKOMITIIEKCHI ITMHKA

89

[IpakTuyeckas padora Ne 8. Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 Teme "MeTasuibl




no0OYHBIX oArpymm"”

90 Pemenue 3amayu pa3auvyHBIX THIIOB 1

01 O060011eHNEe U CUCTEeMATU3AIMS U3YYEHHOTO 1
Martepuaina o teme "Mertamibt"

92 KonTponpHas padora Ne4 o teme "Mertamist" 1

03 AHanu3 pe3yinbTaToB KOHTPOJIBHOMN paboThI, 1
KOPPEKIIHSI OIIHOOK
Ponb xumun B obecrieueHuu yCTOHYMBOTO

94 pa3BuTus yenoBeuecTBa. [loHsATHE O HAYYHBIX 1
METO/IaX MCCIIEAOBAHUS BEIIECTB
HayuHnble npuHIUIBI OpraHU3alii XUMHYECKOTO

95 POU3BOJICTBA. [IpOMBITIIIEHHBIE CITOCOOBI 1
MOJIYYCHHS BaXKHEHIITNX BEIIECTB

96 XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl 1
U €ro MOCJEICTBUS

97 XuMus ¥ 3J0pOBbE YesioBeKa. JlekapcTBEHHBIE 1
cpencTBa

98 Xnmug vy, Posiab xumMuu B o0ecrieueHnu 1
MUIIEBON 0€30MacHOCTH

99 KocMmernueckue u napdromMepHbIe cpecTBa. 1
briToBas xumus

100 XuMHs B CTPOUTENBCTBE. BaskHenmne 1
CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE MaTEPHAIIbI

101 XuMHus B CEIBCKOM X03siiicTBe. OpraHndecKue u 1
MUHEpaJIbHbIE yI00pEHUS

102 CucremaTtu3aiys U 0000IIeHHE 3HAHUN TIO TeMe 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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