PaGouas nporpamma
1o y4eOHOMY npeaMeTry « XuMHs»
10-11 kaacc
Yruy0JieHHBbIH YPOBEHb

HOACHUTEJIBHASA 3AITUCKA

PaGouast mporpamMma mo XuMuu Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHms
pazpaborana Ha ocHoBe DenepanbHOro 3aKoHa OT 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccuiickoit dDeneparnuu», TpeOOBaHUN K pe3ybTaTam
OCBOCHMS (eaepanbHOll 00pa30BaTENbHON MPOrpaMMbl CPEIHETO OOIIEro
obpazoBanus(DOII CO0), MPECTABICHHBIX B denepanbHOM
rocygapctBeHHOM oOpasoBarensHoM craHpapte COO, ¢ yuétom Konnenuu
npenojaBanus ~ yueOHOro  mpenMera «XuMHsS» B 00pa30BaTEIbHBIX
opranmsanusax ~  Poccmiickon — dPexepanuu, — peAIM3yIOIIUX  OCHOBHBIE
oOpa3oBareNbHbIE ITPOrPaMMbl, 1 OCHOBHBIX MOJIOKEeHUNH «CTpaTeruu pa3BUTHUS
BocnuTanuss B Poccuiickoin Penepaumu Ha nepuon jao 2025 roga»
(Pacnopsikenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMus Ha YpOBHE YIUIYOJEHHOTO W3YYCHHS 3aHMMAECT Ba)XKHOE MECTO B
CHUCTEME ECTECTBEHHO-HAyYHOTO  0OpazoBanms ywammxcs 10-11 xmmaccos.
N3yuenune mnpenMera, peannzyeMoe B - YCIOBUAX au(epeHIIMPOBAHHOTO,
npouabHOr0 00yYeHMsI, MPHU3BaHO O0ECHeunuTh OOIIe00pa3OBaTEIbHYI0 U
OOILIEKYIbTYPHYIO TOJATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOAUMYIO [IJIsi
ajanTalyy uX K ObICTPO MEHSIOIIUMCS YCIOBHSM JKU3HU B COLMYME, a TaKkKe
UL TIPOJIOJDKEHUS  OOydYeHHss B OpraHuzaiusx npodeccHoHambHOTO
oOpa3oBaHMsl, B KOTOPBIX XHUMHS SIBISIETCS OJHOM M3 MPUOPUTETHBIX
T CLUTLINH.

B mporpamme mo XuMuUM Ha3HAuY€HUE MpeaMeTa «XUMHS» IMOIydaeT
MOAPOOHYI0 HHTEPIPETAIMI0O B COOTBETCTBHM C OCHOBOMOJATAIOITUMHU
nosnoxxeausimu GI'OC COO o B3aMMOOOYCIIOBJIGHHOCTH II€JI€H, COJepKaHus,
pe3ynbTaToB OOY4YEeHHUS W TPeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJISIFOTCSI CIIEYIOIINE BBIMOJHIEMbIE MPOTPAMMOM I10
XUMUU PYHKIIUH:

® UH()OPMAIMOHHO-METOJUYECKAs, peann3alus KOTOpoil oOecredyrBaeT

MOJIyYeHUE TIPEICTABICHUS O TEJAX, COJASPKAHUH, OOIIEeH CTpaTeruu
oOy4eHHs, BOCIUTAHHUS W PA3BUTUA OOYyYAIOUIUXCS CpEACTBAMU
peaIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MpoduIs;



® OpraHu3alMOHHO-IUIAHUPYIOIIas, KOTOpast npeaycMaTpuBacT
ONpPENEIICHUE: NPUHUUIIOB CTPYKTYPUPOBAHUSA U MOCIEN0BATEIBHOCTH
U3y4YeHHs] yueOHOTro Marepuasia, KOJIMYECTBEHHbIX U KaU€CTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0A0B K (POPMUPOBAHUIO COAECPHKATEITHHOU OCHOBBI
KOHTPOJISL U OLICHKKM 00pa30BaTENbHBIX JOCTHKEHHM O0Yy4arolluxcsi B
paMKax WTOTOBOM aTTecTanmuu B (OpMEe €IMHOTO TOCYIAapPCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma a1t yriryOJIEHHOTO N3YUYEHUS XUMUU:

e yCTaHABJIMBAET MHBAPHUAHTHOE MPEIMETHOE COJIEPIKaHKE, 0053aTEeITHLHOE
JUISI M3Y4YeHHs] B paMKaxX OTIENbHBIX MNpoQuiei, mpeaycMaTpuBaeT
pacripe/ieieHie U CTPYKTYpUPOBAaHME €ro Mo KjlaccaM, OCHOBHBIM
coJiep KaTeIbHBIM JIMHUSIM/pasiesiaM Kypca;

e AT MPUMEPHOE paclpeiesieHne Y4eOHOro BpeMeHU, PEKOMEHTyeMOro
JUISl U3YYEHUS OTIAEIbHBIX TEM;

® [IpejyiaracT IMPUMEPHYIO IMOCIEI0BATEILHOCTh H3Y4YEHUS Y4eOHOTO
Marepualia ¢ y4€TOM JIOTUKU MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e 1aéT METOAMYECKYH) MHTEpIPETAlNIO MLeNed M 3aJa4 HU3y4YeHUs
npeaMera Ha  yriyOJI€HHOM . YpOBHE C YYETOM COBPEMEHHBIX
OPUOPUTETOB B  CHUCTEME - cpeaHero  ooOmero  oOpa3oBaHus,
CONEP/KATEIIBHOM  XapaKTEpUCTUKH  IUIAHHUPYEMBIX  pPE3yJbTaTOB
OCBOCHHSI OCHOBHOH 00pa30BaTEIBHON MPOTPaMMBI CPETHErO OOIIEero
oOpa3oBaHusl (JTMYHOCTHBIX, METAMPEAMETHBIX, TPEIMETHBIX), & TAKKE
C y4YETOM OCHOBHBIX BHUJOB Y4YEOHO-ITO3HABATEIBHBIX JEHCTBHIA
00y4Jaronierocs Mo OCBOECHUIO COJEPKaHUsI PEIMETA.

[To BceM Ha3BaHHBIM MO3ULHMSIM B MPOrpamMMe MO XUMHUH MNPEeayCMOTpPEHA
IPEEeMCTBEHHOCTh € OOy4Ye€HHMEeM XHMHUM Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanus. 3a TMpeAeNaMH YCTAHOBJIEHHOW MPOrpaMMOW MO . XUMHUHU
00si3aTenbHOM  (MHBApUMAHTHOM) COCTAaBISIIONICH  COAEpX aHMs - y4eOHOro
npeaMmeTa «XHUMHUS» OCTAaéTcs BO3MOXKHOCTH BBIOOpA €r0 BapHaTUBHOU
COCTaBJIAIONIEH, KOTOpas JOJDKHA ONpPENeNaTbCsi B COOTBETCTBUU  C
HaIpaBJIeHUEM KOHKPETHOTO Mpoduiisi 00ydeHusl.

B cootBercTBUM ¢ KOHIEeNnTyaldbHbiMU mnoJiokeHusimu P®I'OC COO o
Ha3HAYEHUU TMPEAMETOB 0a30BOro W YriayOJIEHHOTO YpPOBHEH B CHUCTEME
nuddepeHIIMPOBAaHHOTO 00yUCHHSI Ha YPOBHE CPEIHEro oOIero oopa3oBaHUs
XUMHUS HA YpPOBHE YIIIYOJIEHHOTO W3yYCHUsS HAMpaBlieH Ha peau3aIlfio



MPEEMCTBEHHOCTH C TMOCJIEAYIOIIUM JTarioM TMOJYY€HHUS XUMHYECKOTrO
oOpa3oBaHHMsI B paMKaX HW3Y4YECHHs CIIELUAJIbHBIX €CTECTBEHHO-HAyYHbBIX U
XMMAYECKHX  JTUCIMIUIMH B BY3aX W OpraHu3alMsix  CpeIHEro
npodeccuoHanbHOro oOpa3oBaHusi. B 3TOH cBA3M M3ydeHHE MpeaMeTa
«XUMUS» OPUEHTHPOBAHO MPEHMYILECTBEHHO Ha pacIIMpeHHe U YyriIyOJeHHe
TEOPETUYECKOW U MPAKTHUYECKOW IOATOTOBKM OOYyYalOMIMUXCs, BBIOPABIIMX
onpenenéHHpli  mpoduab O0y4eHHs, B TOM UHCIE€ C NEPCIEeKTHBOU
MOCJICAYIOIIEr0 TIOMYYEHUS] XUMHUYECKOro o0O0pa3oBaHUsI B OpraHM3alMsIX
npodeccuonanbHoro oopazoBanus. Hapsmy ¢ atum, B cBete TpedoBanuiit ®I'OC
COO « nmaHupyeMbIM pe3ysibTaTaM OCBOSHHs (hefepanbHOi 00pa30BaTEIbHOM
HIpOTrpaMMbl  CpPEHEro o0Iero o0pa3oBaHUs HM3Y4YCHHE IpeaMeTa «XUMUs»
OPHEHTUPOBAHO TAaK)K€ Ha peIIeHHe 3aJady BOCIUTAHUS U COLHUAIBHOTO
pa3BuTHs OOydaromuxcs, Ha (OpMUPOBAaHHE Y HUX OOILIEMHTEIUICKTYaJIbHBIX
YMEHHM, YMEHUI palMoHaIN3aluy y4eOHOro TpyAa U 0000IEHHBIX CIIOCOOOB
AESITeIbHOCTH, UMEIOUINX MEXKIUCUUIUITMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBnsromuMu < mipeiMera  «XUMHs» Ha YpPOBHE  yriyOJIEHHOTO
U3YUCHHUS SIBISIIOTCS YIIIyOn€HHBIE Kypchl — «Oprannyeckas xumus» u «Oo1mas
M HeopraHuyeckas Xumus». llpu ompenereHUHd TOAXOIOB K OTOOpY H
CTPYKTYPHOI OpraHM3alMy COJACPXKaHMUs dTHX KypCOB B IpOrpamMme M0 XUMHHU
3a ocHOBY TmpuHATH TonoxkeHus PI'OC COO o paznmuuusax 0a30BOTO U
yrayOiIEHHOTO yPOBHEH U3yUeHUs MPEAMETA.

OcHoBy coaepxkanusi KypcoB «Opranuueckas xumusi» u «OOmas u
HEOpraHMYeCKass XUMHS» COCTABJISIET COBOKYMHOCTh MPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCSIIUXCS K 6a30BOMY YPOBHIO M3Y4YECHHMSI MTpeaIMeTa. JTa CHCTeMa
3HAHUI TOJy4aeT onpeAerEHHOE TEOPETHYECKOe JOTOIHEHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OONBIIMKA 00BEM  (PaKTOIOTHYECKOTO
marepuana. Tak, Ha yriyOJ€HHOM YpOBHE HM3y4YeHMs MpeiaMeTra oOecreyeHa
BO3MOXXHOCTh 3HAYUTEJILHOTO YBEJIWYEHUS 00BbEMa 3HAHMN O XUMHUYECKHX
AIIEMEHTaX M CBOMCTBAX MX COCIUHEHHI HA OCHOBE PACIIMPEHUs U YITyOJIeHus
MPEICTAaBICHUI O CTPOCHUHU BEIECTBA, XMMUUYECKOM CBSA3H M 3aKOHOMEPHOCTSIX
NPOTEKAaHUsl PEaKIHi, pPacCMaTPUBAaEMbIX C TOYKHA 3PEHHUS XUMHUYECKOU
KAHETUKH W TEpMOJMHAMMKH. V3yueHue MepHOAMYECKOrO0 3aKoHa W
[lepronnyeckoit  cuCTeMBbl ~ XMMHYECKMX  JJIEMEHTOB  0Oa3upyercs Ha
COBPEMEHHBIX KBAHTOBOMEXAHWYECKHX MPEJCTABICHUSIX O CTPOCHUH aToMa.
XuMHUecKasi CBA3b OOBACHAETCS C TOUKU 3PEHUS] PHEPTeTHUECKUX M3MEHEHUH
npu e€ o0pa3oBaHUM U Pa3pyLICHUH, a TAKXKE C TOUKH 3PECHUS MEXaHH3MOB €€



oOpazoBaHus. M3yueHue THUIOB peakuuil AomojHsAETCS (OPMUPOBAHUEM
MPEICTaBICHUM 00 3JIEKTPOXUMHUECKHUX MPOIECCaxX U AJIEKTPOJIM3E PacIIaBOB
U pacTBOPOB BEIIECTB. B Kypce OpraHM4eckoil XUMUU MpPU PACCMOTPEHUU
PEaKIIMOHHON CIIOCOOHOCTH COEIUMHEHUU yJaesseTcss o0co0oe BHUMaHUE
BOIIpOocaM 00 AJIEKTPOHHBIX 3(deKTax, O B3aUMHOM BIHMSHUM aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHi.

Oco0oe 3HaueHWe HMEET TO, YTO Ha COJEp)KaHWE KypCOB XHUMHUU
yILAyOnEHHOTO YpPOBHS M3yU€HHUS I KJIACCOB OMPEACIEHHOTO MPOPUIIs
(rmaBHBIM 00pa3oM Ha HUX CTPYKTYpy M XapakTep JAONOJHEHWH K oOmein
CUCTEME MPEIMETHBIX 3HAHMI) OKA3bIBAIOT BIUSHUE CMEXKHbIE MpeAaMeThl. Taxk,
HampuMep, B COJAEPXKAHUU TIpelIMeTa JUIsl KJIACCOB XUMHUKO-(DU3UYECKOTO
npoduis 00JbIIOe 3HAYCHUE OYyT UMETh JEMEHThl Y4eOHOro Marepuaia 1o
oOmelt xumuu. Ilpu u3ydeHUW mnpeaMeTa B JIaHHOM CIlIydae akIeHT Oyaer
cleNaH Ha OOIIHOCTH METOJOB NO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPHUM B
XUMHHA U B (PU3UKE: aTOMHO-MOJIEKYJIsipHas Teopus (MOJEKyJspHas TEOpUs B
¢u3uKe), 3aKOHBI COXpPAHEHHs] MacChl W JHEPrUH, 3aKOHbI TEPMOJWHAMUKH,
AIIEKTPOJIN3a, IPEJICTABICHHS O CTPOCHUU BELIECTB U PYTOE.

B 1O e Bpems B COIEpKaHUM MpeaMera i KJIacCOB XUMHUKO-
OuoJiorudeckoro npoduis OOJbIINM YAETbHBINA BEC OyI€T UMETh OpraHuYeCcKast
xumus. B aToM ciiydae mpenocTaBisieTCss BO3MOXHOCTh JJisi  OoJiee
OOCTOSTETLHOTO PACCMOTPEHHUS] XHMUYECKOM OpraHu3alud KIETKH Kak
OMOJIOTMYECKOH CHCTEMbI, B COCTaB KOTOPOW BXOJAT, K MpHUMEpYy, TaKue
CTPYKTYpHBIE€ KOMIIOHEHTBI, KaK JIHUMHJbI, OJIKH, YIrIeBOAbI, HYKJICHHOBBIC
KUCHOTHI U apyrue. [Ipn 3TOM 3HaHUA O COCTAaBE W CBOMCTBAX MPENCTABUTEIEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIY)KAT OCHOBOM IJisi U3y4YEHUS
CYILIIHOCTH Ipo1eccoB (POTOCUHTE3a, IbIXaHUS, MUIIEBAPEHUSI.

B muiane ¢opMupoBaHUS OCHOB HAay4HOTO MHUPOBO33PEHUS, OCBOECHUS
OOIICHAYYHBIX METOJOB TO3HAHUS M OIbITa MPAKTUYECKOTO TPUMEHEHUs
HAy4YHBIX 3HAHUW HU3y4YeHHE MpenMera «XUMHs» Ha YIIIyOJIEHHOM YPOBHE
OCHOBAHO Ha MEXIPEIMETHBIX CBS3SIX C YYCOHBIMU MPEeIMETAMH, BXOASIINMHI B
COCTaB  MpeAMETHbIX  obnacteil  «EcTecTBEHHO-HAy4yHBIE  MPEAMETHIY,
«Marematuka u uHbpopmaTika» U «Pycckuil sI3pIK U TUTEpaTypar.

[Ipu u3ydyenuu ydeOHOrO mnpeameTa «XUMHS» Ha YriayOJIEHHOM YpPOBHE
Takke, Kak Ha YpPOBHE OCHOBHOTO W CpeAHero ooiiero oOpa3oBaHus (Ha
0a30BOM  YpOBHE), 3ajlaye€ii  MEPBOCTENEHHOW  3HAYUMOCTH  SIBJISIETCS
dbopMHUpOBaHHE OCHOB HAyKM XUMHUU Kak oOOJacCTH  COBPEMEHHOTO



€CTECTBO3HAHMS, TPAKTUYECKOW JEATEIBbHOCTH YEJIOBEKa W OAHOTO U3
KOMIIOHEHTOB MHUPOBOI KynbTyphl. Pemienue 3Toil 3amauu Ha yriayOiaéHHOM
YPOBHE U3YUYEHHUSI MPEIMETA MPEANOIIAracT PEaTu3alMIo TaKuX LeNeH, Kak:

e (dopMHUpPOBaHHE NPEACTABICHUNA: O MaTepUAIbHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSIX M TIO3HABAEMOCTH SIBJIICHHM IPUPOIBI, O MECTE
XUMHAHA B CHCTEME €CTECTBEHHBIX HAayK M €€ Beaylled poiu B
00eCrevYeHn YCTOMYMBOTO pa3BUTHSA YEJOBEUECTBA: B PEIICHUU
mpo0JieM 3KOJOTHYECKOM, IHEPreTUUECKON U MUIIEBON O€30MacHOCTH,
B Pa3BUTUM MEIULHHBI, CO3JAaHWHA HOBBIX MAaTEPHAIOB, HOBBIX
VCTOYHUKOB DHEPTHH, B oOecrieueHuu PalMOHAIIBHOTO
OPUPOAOIIONBb30BaHUsA, B (POPMUPOBAHMM MHUPOBO33PEHUS U O0OIIEH
KyJIbTYpPhlL YE€JOBEKa, a TakKKe DOKOJOTMYECKHU OOOCHOBAHHOIO
OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOJHOU CPELE;

® OCBOCHHME = CHCTEMbl 3HAHWM, JEXKAIMX B OCHOBE XHMHUYECKOU
COCTaBIIIOLIEHN €CTECTBEHHO-HAYYHOU KApTHUHBI Mupa:
(byHIaMEHTaNbHBIX MOHATUN, 3aKOHOB U TEOPUM XMMHUHU, COBPEMEHHBIX
IPEACTABICHUN O CTPOCHUU BEIIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJIMOJIEKYJIPHOM, O T€PMOAWHAMUYECKUX M
KMHETUYECKUX 3aKOHOMEPHOCTAX NMPOTEKaHUS XUMUYECKUX PEAKIIUH, O
XUMHUYECKOM PAaBHOBECHH, PAcTBOpPax M ITUCHEPCHBIX CHCTEMax, 00
OOIIMX HAYYHBIX MPUHIUIIAX XUMHYECKOTO IPOU3BOICTBA;

e (dopmupoBanume y  OOydamOIMXCS  OCO3HAHHOTO  TOHUMAHHS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMUMHUYECKUX 3HAHUM JIs1 OOBSICHEHUS
KITFOYEBBIX UJCH M MpoOJeM COBPEMEHHOM XUMUH, IJi OOBSICHEHUS U
IIPOTHO3UPOBAHUS  SIBJICHWW, HMEIOIHUX ~ €CTECTBEHHO-HAY4YHYIO
IpUPOAY; TPAMOTHOTO pEIIEHUS MNpoOJieM, CBA3AHHBIX C XUMHUEH,
MPOTHO3UPOBAHMS, AHAIN3a W OLEHKM C MO3HUIUK  S3KOJOTHYECKOU
0e30macHOCTH  TOCHEACTBUA  OBITOBOM U TIPOM3BOJCTBEHHOMU
NEATEIbHOCTH YE€JIOBEKa, CBSA3aHHOM C XHMHWYECKUM IPOU3BOACTBOM,
UCIIOJIb30BAaHUEM U MepepabOTKO BEIIECTB;

e yriyOlieHWe TMPEeACTaBICHU O HaydyHbIX METOAAaX MO3HaHMUS,
HEOOXOIUMBIX JJI MPUOOPETEHUsT YMEHHUI OPHUEHTHPOBATHCS B MUPE
BEUIECTB U OOBSICHEHHUS XUMUYECKUX SIBICHHM, HUMEIOIIMX MECTO B
IPUPOJIE, B MPAKTUYECKOU IEATEIBHOCTH U NOBCEHEBHOM JKU3HHU.

B mnaHe peanuzanuu mepBOOYEPENHBIX BOCHUTATENBHBIX M PA3BUBAIOIINX
(GYHKLIMIA HETOCTHOM CUCTEMBI CPEHEro 00IIero 0Opa3oBaHus NpU U3YYECHUU



npenMera «XuMusS» Ha yrayOJnEHHOM ypOBHE O0COOYI0 aKTyaJbHOCTb
MpUOOPETAIOT TaKue 1eNM U 33a4H, KakK:

® BOCHHTAHHE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUN MPUPOJIBI,
YBOKEHUS K TMPOIECCy TBOpYECTBA B OO0JIACTH TEOPETHUYECKHX H
PUKIIATHBIX UCCIICOBAHUN B XUMHUH, (POPMUPOBAHNE MUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

® pa3BUTHE MOTHUBAIIMA K OOYYEHHI0O M TO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAHWUIO HAa  OCHOBE  YCBOCHHUSA
00IIIeYeIOBEUECKUX [ICHHOCTEH;

® pa3BUTHE T[IO3HABATEJbHBIX HMHTEPECOB, HMHTEIUICKTYaJbHBIX H
TBOPYECKUX CIIOCOOHOCTEH oOOydwarommuxcs, (GpOpMHUpOBaHUE Y HUX
CO3HATEJIBHOTO OTHOIIEHHS K CaMOOOpa3OBaHUIO M HEMPEPHIBHOMY
0o0pa3oBaHMIO KaK YCIOBHIO YCHENIHOW MPOGECCHOHANBHOU W
OOIIIECTBCHHOM NIeATETHPHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U TIOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

e (dopMHUpOBaHHE YMEHHUI M HaBBIKOB Pa3yMHOTO MPUPOONOIb30BAHMS,
pa3BUTHE  HKOJIOTUYECKOM  KyJIbTyphl, NPHUOOpPETEHHE  OMbITa
OOIIECTBEHHO-TIOJIE3HOM SKOJIOTHUECKOH 1eATeIbHOCTH.

OOmiee 4YHWCIO 4YacoB, TMPEAYCMOTPEHHBIX I H3YYCHHs] XHMHHU Ha
yIIIyOJIGHHOM YpOBHE CpeHero o0miero oopa3zoBanus, coctapiseT 204 4acos:
B 10 knacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102 gaca (3 yaca B
HEJIENIO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

OPI'TAHNYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMMM.

IIpenmMer u 3HayeHUME OPraHUYECKOW XUMHUH, MNPEACTABIECHUE O
MHOT000pa3ui OPraHNnYeCKUX COeTUHEHUH.

DJIEKTPOHHOE CTPOEHHE aToMa YIJepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMsI. BaJleHTHBIE BO3MOXHOCTH aroma yriepoaa. XHUMHYECKas CBS3b B
OpraHUYECKHX COEIMHEHUsAX. Tumbl TruOpUAM3aLUMU aTOMHBIX OpOuTasIeH
yriepoaa. MexaHu3smbl 00pa30BaHUs KOBAJEHTHOW CBsI3U (OOMEHHBIA H
JOHOPHO-AKIENTOPHBbIN). TUIbl mepekprIBaHUsI ATOMHBIX OpOUTanel, o- U m-
cBsi3u. OnuHapHasi, ABOWHAs M TpoWHas cBsi3b. CHocoObl pa3pbiBa CBSI3EH B
MOJIEKyJIax opraHudeckux BemiecTB. I[lonstue o cBoOOIHOM paauKaie,
HyKJIeo(use U ANEeKTpopuie.

Teopust crpoeHusi opranumyeckux coeauHeHuid A.M. byrtiaepoBa wu
COBPEMEHHBIC TPEICTABICHUS O CTPYKTYype MOJIEKYl. 3HAYEHHE TEOPUU
CTPOCHHs OPraHHYECKUX COeAUMHEHNH. MoJeKynspHble M CTPYKTypHBIE
¢opmyinbl.  CTpykTypHble  (OPMYJIBI © pa3IUYHbIX BHUJOB: pa3BEpHYyTas,
COKpaléHHas, ckenerHas. M3omepus. Bunael uzomepum: CTpyKTypHad,
MPOCTPAHCTBEHHAsA. JEKTPOHHBIE 3()(PEKTHL B MOJEKYyJaX OPraHuYeCKUX
COETUHEHUM (MHAYKTUBHBIA U ME30MEPHBIN 3((HEKTHI).

[IpencraBnenne o KiaccUPHUKAMU OpraHUYECKHX BemlecTB. [loHsTHE O
(GYyHKIMOHATIBHOU rpynne. I'omonorus. ['omonorunueckue psIBL.
Cucremaruueckass HOMEHKJIaTypa opranudeckux coeauHenuit (IUPAC) wu
TPUBUAJIbHBIE HA3BAHUSI OTAEJIBHBIX IPEICTABUTEIIECH.

OcoOenHocTy U KiIaccu(UKaIys OpraHMuecKux peakiuil. OKUCIUTeTbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPTaHUYECKON XUMUH.

DKCnepUMEHTAIbHBIE METOAbl M3YyYEHHsI BEUIECTB U HX IPEBPALLICHMIA:
O3HaKOMJIEHHE C OOpa3lamMy OpraHMYeCKHX BEIIECTB M MaTepHajlaMu Ha HX
OCHOBE, ONBITHI IO IPEBPALICHUI0 OPraHWYECKUX BELIECTB IPHU HarpeBaHUU
(nnaBneHue, oOyrIMBaHUE M TOPEHHE), KOHCTPYMPOBAHUE MOJENIEH MOJIEKYJ
OpraHUYECKUX BEIIECTB.

YrieBoaopoasl.



Ankanbl. ['oMonorndeckuii psaj aakaHoB, 001Iast hopmysa, HOMEHKIATypa
U U30MEpHUs. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKaHOB,
sp’-ru0puan3ands aTOMHBIX OpOuTanel yriepoga, o-cBsasb. DuU3HMUECKUEe
CBOMCTBA aJIKaHOB.

XYMMHUYECKHE CBOMCTBA aJIKaHOB: PEAKUMUU 3aMEIEHUs, M30MEpU3aluHu,
JETUIPUPOBAHUS, IUKIIM3AIMHU, TUPOIU3a, KpeKuHra, ropenus. [IpencraBnenue
0 MEXaHU3ME PEaKil pauKaIbHOIO 3aMEILIECHHMS.

Haxoxnenue B mpupoje. CriocoObl MOTydeHUs U MPUMEHEHNE aTKaHOB.

IMuknoankanpl. OOmas  ¢opmyna, HOMEHKIaTypa U  H30MEpHs.
OcoOeHHOCTH CTPOCHUSI W XUMHUYECKUX CBOWCTB MaiblX (IIMKJIOMPOIaH,
UKJI0O0yTaH) # OOBIYHBIX (LUKJIOMEHTAH, I[HMKIOTeKCAaH) IIMKJIOAJIKAHOB.
CriocoObl 1OJTy4eHHS ¥ IPUMEHEHHE IUKJI0ATIKaHOB.

Anxenbl. -ToMmonorudyeckuid  psja  ajdkeHoB, o6Omas  ¢dopmyIa,
HOMEHKJIaTypa. ODJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
aJIKEHOB, SP>-rHOpUAM3alMs ATOMHBIX OpOWTaled YIiepoaa, G- M T-CBS3H.
CrpykTypHas u reomeTpuueckass (Luc-TpaHc-) wu3oMepus. Pusnueckue
CBOMCTBA aJKEHOB. XHMHUYECKHE CBOMCTBA: pPEAaKLUUU IPUCOCINHECHUS,
3aMEIlEeHUS] B 0-TI0JI0KEHUE MTPU JIBOWHOM CBA3M, MOJUMEPU3ALIUU U OKUCIICHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakUUM HAa JBOMHYIO CBA3b.
CnocoObl OJIy4eHHS U PUMEHEHHE aJIKEHOB.

AnKagneHsnl. Knaccuduxarus aJIKaJIMCHOB (conpsikEHHBIE,
W30JIMPOBaHHbIE, KyMyauposanHvie). OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHMS U
XUMUYECKUX CBOWCTB COMNPSIKEHHBIX JUEHOB, 1,2- u 1,4-npucoenrHeHue.
[Tommepuzarust conpspKEHHBIX AUeHOB. CIOCOOBI TOMYYCHHUS U TMTPUMEHEHUE
aJIKaIMEHOB.

Anxunbl.  ['omoyiormueckuii  psii = ajdKWHOB, - ofmas  dopmyna,
HOMEHKJIaTypa M HM30MEepHsl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJ aJKWHOB, Sp-TUOpHUIM3allMsg AaTOMHBIX OpOWTajeil  yriaepopa.
Ou3nyecKue CBOMCTBA  AJIKMHOB. XHMMHWYECKHME  CBOMCTBA: ~ pPEAKLHH
MPUCOEAUHEHUS, JUMEpU3allMid M TpUMEpU3alMU, OKucieHus. KuciorHbie
CBOWCTBA AQJKMHOB, HMMEIOIIMX KOHILEBYIO TPOMHYKO CBs3b. KauyecTBeHHBIE
peaKlMK Ha TPOUHYIO CBs3b. CIIOCOOBI MOTYYEHUS U TPUMEHEHUE AIKHUHOB.

ApomaTtrueckue yriaeBoAopojibl (apeHbl). ['oMOIOTMUeCKHUil psii apeHoB,
oOmass  ¢opMmyna, HOMEHKIATypa M  H30Mepus. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHUE MOJEKyIbl OeH3ona. Du3nyeckue CBOMCTBa
apeHoB. XMMHUYECKHE CBOICTBA O€H301a U €r0 TOMOJIOTOB: PEAKIINH 3aMEIEeHUs



B OEH30JIbHOM KOJIBIIE M YTJIEBOAOPOIHOM pajfKaje, peakuuu MPUCOSIUHEHMUS,
OKHclieHne TromoiyioroB Oen3ona. IlpencraBnenne 00 OpHEHTHUPYIOLIEM
NEUCTBUM 3aMECTUTENEH B OEH30JbHOM KOJIBLIE HA IPUMEpPE aJKHIbHBIX
panuKalioB, KAPOOKCUIIbHOM, THAPOKCUIBHON, aMUHO- M HUTPOIPYIIIbI, aTOMOB
rajjoreHoB. OCOOEHHOCTH XMMMUYECKHX CBOWCTB cTuposia. [lonumepusanus
ctuposia. CriocoObl MOJTy4EHUsI U IPUMEHEHUE apOMaTUYECKUX YIIIEBOJAOPO/IOB.

[Ipuponnbiit  ra3. Ilomytueie Hedrsanpie ra3el. Hepts u €€
npoucxoxaeHue. KaMeHHslil yroib U MpoayKThl ero nepepaboTku. CrnocoOb
nepepaboTku He(TU: MEPEeroHKa, KPEKUHI (TePMUYECKUM, KATAIUTUYECKHUI),
pupopMuHr, nuponus. IIpoaykTel nepepaboTku He(pTH, UX NPUMEHEHHUE B
IIPOMBILIJIEHHOCTH U B OBITY.

['eHeTHUeCKas CBA3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOCHUE TaJOTCHIPOU3BOAHBIX YIJIEBOJOPOIOB. Peakuuu
3aMEIIEHHs] TajoreéHa Ha TUAPOKCOrPYIIly, HHUTPOTPYNIy, LUAHOTPYIIIY,
amuHorpynny. /leficTBue€ Ha rajJoreHIpOU3BOJHBIE BOJHOIO WU CIMPTOBOTO
pactBopa ménoun. B3auMo1elicTBHE AUTAIOTCHAIKAHOB C MAarHUEM U LIUHKOM.
[lonsiTME ©0  METAUIOOPraHWYEeCKHX  coenuMHeHusX.  Mcnosb3oBaHue
raJIOTEHIIPOU3BOJHBIX YIJIEBOJAOPOJIOB B OBITY, TEXHUKE M IPU CHUHTE3E
OpraHUYECKUX BEIIECCTB.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYCHHsI BEUIECTB U UX IIPEBPALLCHMN:
u3ydeHue  (PU3MUECKHX  CBOMCTB  YIJIEBOJAOPOIOB  (pacTBOPUMOCTH),
KaueCTBEHHBIX PEaKIUil yTIeBOIOPOAOB Pa3IUUHbIX KIAcCOB (0OecIBeUnBaHNE
OpOMHOM WJIM MOJHOM BOJIbI, pacTBOpa MepMaHIraHaTa Kajus, B3auMOJICHCTBUE
aleTWIeHa ¢ aMMHUAYHBIM pPacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapy»XeHHE yIiepoaa U BOJAOPOJa B OpPraHMYECKHUX BEIIECTBAX, MOJyYEHUE
ATUJIEHA U U3Y4YEHHE €ro CBOMCTB, O3HaKOMJIEHHE C KoyuieKuusMu «Hepte» n
«Yroap», ¢ oOpa3uamMu IUIACTMAcC, KaydyKOB M PE3UHbI, MOJAEIUPOBAHUE
MOJIEKYJI YTIE€BOAOPOI0OB U FAJION€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kuciaopoacoaepxkamme opranudeckue coeJMHECHUS.

[IpenenbHble OAHOATOMHBIE COUPTBL. CTpoeHuEe MOJEKyJ (Ha mpumMepe
MeTaHoJia U 3TaHoina). ['omornormueckuit psia, oOmas (opmyna, U3oMepus,
HOMEHKJIaTypa U Kkiaccupukanus. Ousmueckue CBOWCTBA MpPEAETIbHBIX
OJIHOATOMHBIX CHHUPTOB. BOAOpOIHBIE CBSI3M MEXKIAY MOJEKYJIAMH CIIAPTOB.
XVMMHYECKHE CBOWCTBA: PEAKUMM 3aMEIIEHHUs, ACTHIpaTalud, OKHCIICHUS,
B3aMMOJICUCTBUE C OPraHMYECKMMH M HEOPraHUYECKUMHU  KHCIIOTaMHU.
KauecTBeHHass peakuuss Ha OJHOATOMHBIE cHUPTHL. JleWicTBHe 3TaHONA M



METaHOJia Ha oOpraHu3M 4enoBeka. CrmocoObl MONy4eHHUS U MPUMEHEHHE
OJTHOATOMHBIX CIHPTOB.

[Ipocteie 2dupsl, HOMEHKIaTypa U u3omepus. OCoOOeHHOCTH (PU3NYECKUX
Y XUMHUYECKUX CBOMCTB.

MHoroaroMHble CIUPTHI — ATHWICHTVIMKOIh U TinlepuH. Dusnueckue u
XUMHYECKHE  CBOMCTBA:  peakuuMd  3aMelIeHHs, B3aUMOJCHCTBHE  C
OpPraHMYECKUMU M HEOPTaHWYECKUMHU KHUCIIOTaMH, Ka4eCTBEHHAs pPEaKIHs Ha
MHOTOaTOMHbIE  crnupThl.  [IpencraBienne 0  MeXaHHM3ME  peakUUl
HyKieopuiapHoro 3amenienus. JlelictBue Ha opranu3Mm uyenoBeka. CrocoObl
MOJTyYEHUS M MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

@®enon.. CTpoeHHE MOJEKYIbl, B3aMMHOE BIHUSHUE THUIAPOKCOTPYIIBI U
6ensonpHOTO siapa. Gusmdeckue cBoiicTBa henonma. OCOOEHHOCTH XUMHUYECKHIX
cBOWCTB (heHosa. KadecTBeHHbIE peakiuu Ha (eHod. ToKCHYHOCTh (heHoua.
Crnioco0sI nostyuenus u npuMenenue ¢penona. denondopmanpaeruasas cMoia.

KapOoHumnbHbIC COEIMHEHUS — albACTUABl U KETOHBI. JIEKTPOHHOE
CTpOeHHE KapOOHWJIBHOM ~Tpynmnbl. ['oMonoruueckue psaabl albJerHI0OB U
KETOHOB, 001ast popmyia, U30Mepusi 1 HOMEHKIaTypa. Ou3nyecKkue cCBOWCTBA
QIBJIETHIOB U KETOHOB. XHMMHYECKHE CBOWCTBA albJCTUOB W KETOHOB:
peakiuu npucoenuHeHus. OKUCICHHE allbJIETUIOB, KAUeCTBEHHBIC PEAKIIMU Ha
anpaeruibl. CriocoObl MOTyYeHHs U TPUMEHECHHE allbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE —TMpeneibHble KapOOHOBBIE KHUCIOTHL. (OcoOeHHOCTH
CTPOCHHSI MOJIEKYJ1 KapOOHOBBIX KHCIOT. M3omepus U HOMEHKIATypA.
@dusuyecknue CBONCTBA OJHOOCHOBHBIX MPEHEIBHBIX KapOOHOBBIX KHCIIOT.
Bonopoaubie cBA3M MEXIy MOJIEKYJTaMH KapOOHOBBIX KHUCIOT. XHUMHUYECKHE
CBOWCTBA: KUCJIOTHBIE CBOMCTBA, peaKlUs dTePUPUKAIUN, PEAKIIUN C YIaCTHEM
yIJIEBOJOPOAHOTO pagukana. OcoOEHHOCTH CBONCTB MYpPaBbUHOW KHCIOTHI.
[lonsiTHE O TPOM3BOAHBIX KApOOHOBBIX KHCJIOT — CJHOXKHBIX dQupax.
Mmuoroo6pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HETIPEICTbHBIX U
apoMaTUYECKUX KapOOHOBBIX KHUCJIOT, TUKapOOHOBBIX KHCJIOT,
THIPOKCUKApPOOHOBBIX KUCHOT. [IpencraBurenu BeICIIUX KapOOHOBBIX KHCIOT:
CTeapuHOBasl, MAJIBMUTUHOBAS, OJICUMHOBASL, IUHOE8As, TUHONEHOB8AS KUCIOTHI.
CriocoOsI MoJTydeHus U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusie 3¢upsl. ['omonorudeckuii psin, odmas Gopmyna, U3oMepus U
HOMEHKIaTypa. dus3ndeckne U XUMHUYECKHE CBOWMCTBA: THAPOJU3 B KHUCIOW U
LIEIIOYHOU Cpefie.



Kupsl. Ctpoenue, puandeckiue 1 XUMHUUECKHE CBONCTBA KUPOB: TUAPOIIN3
B KHCJIOW W mienoyHou cpeae. OCOOEHHOCTH CBOWMCTB JKHPOB, COJEPIKAIIMX
OCTATKH HENPEAEIIbHBIX KUPHBIX KUCIOT. JKHUpHI B IpUpOIE.

Mp11a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JCHCTBHE.

O6mas xapakrepuctuka yrieBojoB. Kiaccudukanus yrieBonoB (MOHO-,
Iu- U 1noducaxapuibl). MoHocaxapuiabl: TJIOK03a, (pPYyKTO3a, rajakros’a,
pubo3za, nezokcupubo3a. OU3NYECKUE CBOICTBA M HAXOXKIECHUE B TMPHUPOJE.
@oTtocuHTE3. XHMMHYECKHE CBOWCTBA TJIFOKO3BL: PEAaKUUU C Y4YaCTHEM
CHUPTOBBIX M QJIbJETHIHON TPYII, CIHUPTOBOEC U MOJIOYHOKUCIOE OpOKEeHHUE.
[IprMmeHeHnEe TIIOKO3bl, €€ 3HAYEHHWE B IKU3HEHECATEIIBHOCTH OpraHu3Ma.
JucaxapuZpl: caxapo3a, MallbTO3a M JIaKTO3a. BoccraHaBiauBaromme U
HEBOCCTAHABJIMBAIOLIME aucaxapulpl. I'uaponus nucaxapuaoB. Haxoxnenue B
npuposie U npuMmeHenue. [lonmcaxapuapl: kpaxmain, TJIIMKOT€H W LEJUIIOJIO3A.
CrpoeHne MakpOMOJIEKYJI Kpaxmaia, TJIMKOre€Ha M UEJUIr0JIo3bl. Pusnueckue
CBOMCTBA Kpaxmajia ¥  LEJUII0JI03bl. XHMMHUYECKHE CBOWCTBA Kpaxmaia:
TUAPOIN3, KAYECTBEHHAS peakuus C HOAOM. XUMHYECKHME CBOWCTBA
LEJUTIONO3bL:  THAPONU3, MojdyueHue »dhupoB wnemmono3bl. I[lonstue 00
UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIEIK).

DKCIEpUMEHTAIbHBIE METObl U3YUYEHHUsI BEIIECTB M HX IPEBPALICHUI:
pPacTBOPUMOCTh PA3JIMYHBIX CIMPTOB B BOJE, B3aUMOJECHCTBUE JTAHOJIA C
HaTpPUEM, OKHCIIEHUE TUJIOBOrO CIUPTA B aJIbJIETU] HAa PACKAJIEHHOW MEIHOU
IIPOBOJIOKE, OKHCJEHUE STUIOBOIO CHHUPTA IUXPOMATOM Kainsg (BO3MOKHO
HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), KAUECTBEHHbIE PEAKIUU HA aJbAETUJIbI (C
ruapokcunom  auammuHacepeOpa(l) m  rumpoxempom  wmemu(Il)), peaxius
ranepuHa ¢ ruapokcugom  Menu(Il), xumuueckwe CBOMCTBa pacTBopa
YKCYCHOW KHCJIOTBI, B3aMMOJICVICTBUE pacTBOpPA TJIOKO3bl C THUIAPOKCHUIOM
meau(1l), B3aumoelicTBre Kpaxmaya ¢ MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX
3amay o TemaM «CrmpTel U deHonb», «KapOoHoBbIe KHCTOTHL. ClOKHBIE
3bups.

A3oTconepaxaliue OpraHuyecKue coeAuHeHMs.

AMUHBI — OpraHu4eckue Npou3BoAHbIe amMmuaka. Kiaccudukaius
aMUHOB: anupaTUyYecKue U apoMaTHYeCKue; IEepBUYHBbIC, BTOPUYHbIE U
TpetuuHble. CTpoeHne MOJIeKyJ, o0mias GopMya, U30Mepusi, HOMEHKJIATypa U
¢u3nyeckue CBOMCTBA. XHMMHMUYECKOE CBOWCTBA aiu(aTHUYECKUX aAMHUHOB:
OCHOBHBIE CBOMCTBA, aJKWJIMPOBAHUE, B3aUMOJICUCTBUE NEPBUYHBIX aMUHOB C
a30TUCTOU KUCI0TOU. COJIM aIKUIIaMMOHHUS.



AHWIMH — TpeACTaBUTENIb aMHUHOB apoMartuueckoro psiaa. CTpoeHue
aHuWIMHA. B3auMHOe BIMSHUE TpyNI aToOMOB B MOJIEKYJIE aHHWJIMHA.
Oco0eHHOCTH XMMHMYECKMX CBONCTB aHWIMHA. KayecTBEHHbIE pEaKIMM Ha
anwinH. CnocoObl TMOJMydYeHHs] U TOpUMEHEHHE anu(aTUYeCKUuX aMHUHOB.
[Tony4yenue aHuiIMHA U3 HUTPOOEH30A.

AmuHokucioTel. HomeHnknatypa u nzomepusi. OTaenbHble TPEACTABUTENN
0-aMHUHOKHCJIOT: TJIMUWH, anaHuH. @OU3M4YecKue CBOMCTBA AMUHOKHUCIIOT.
XUMHUYECKHUE CBOWMCTBA AMHUHOKHCIOT Kak aM(OTEPHBIX OPraHUYECKHUX
COCIMHECHUM, PEaKIUs TOJIMKOHJICHCAIUA, OOpa30BaHWE NENTUIHOW CBS3H.
buonornueckoe 3HaueHMEe aMMHOKUCIOT. CHHTE3 ¥ TUAPOJIU3 ENTUIOB.

Benkun xak npupoaneie nonuMmepsl. [lepBuyHas, BTOpUYHAS U TPETUYHAS
CTpyKTypa 0enkoB. XUMHYECKUE CBOWCTBA OEIKOB: THUIPOJU3, JEHATypalus,
KaueCTBEHHbIE PEaKIMy Ha OCJIKU.

DKCIIepUMEHTaJIbHbIE METOAbl M3YYEHHUSI BEIIECTB M UX IPEBPAIICHUI:
pacTBOpeHHE OENKOB B BOJIC, JCHATypanus OCIKOB MpHU HArpEeBaHWUU, ITBETHBIC
peaknmuu Ha OCJKH, PEMICHHE OSKCIECPUMEHTAIBHBIX 3a/ad [0 TeMaM
«A3oTcoaepxkalmue — OpraHu4deckue  coeauHeHuss» u  «Pacno3HaBaHue
OPraHUYECKUX COETUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMS.

OCHOBHBIE TIOHATHUA XMMHUHU _ BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHUM:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJUMEPU3ALUU, CPEIHSSA
MoJieKyJsipHas Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCMHEHUHN — MOJMMEPHU3ALUS U OJIUKOHICHCALIUSL.

[Tonumepubie maTepuanbl. [lmacTMaccsl (MOJMATUIICH, MOJUIIPOIMIICH,
MOJIMBUHWIXJIOPHU, TMOJUCTUPOJI, TOIUMETHIMETAKPUIAT, MOJUKAPOOHATHI,
noJmdTUIeHTepeTanar). Y Tuiusaius 1 nepepadoTka miacTuka.

DnacToMepbl:  HAaTypaJIbHbIM  KaydyK, CHHTETHYECKHE  KaydyKHu
(OyTaaneHOBBIN, XJIOPOTIPEHOBBIN, U30TPEHOBLIN) U CUITUKOHKI. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, MIENK), HCKYCCTBEHHbIC
(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAaIlPOH U JIaBCaH ).

[Tomumepsr CIIELIMAIIBHOTO Ha3HAYCHUS (Tedton, KeBJiap,
AJIEKTPOIPOBOISIINE MOJIUMEPHI, OMOpa3iaraeMple OJUMEPHI).

OKCIEpUMEHTANbHbIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALLICHUI:
O3HAaKOMJIEHWE C oOpa3lamMu NPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH,
J1acTMacc, KaydyKOB, PEIIEHUE OSKCIEPUMEHTANbHBIX 3a/ad IO TEMeE
«Pacno3HaBaHUE MJIACTMACC U BOJIOKOH.



Pacuérnbie 3anaum.

Haxoxnenune mosnekynspHOl (OpMysbl OPpraHUYECKOTO COEAMHEHHUS IO
MacCOBBIM JIOJIIM DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXKJICHUE
MOJICKYJISIpHOM (POPMYJIBI OPraHUYECKOTO COCIUHEHHUS Mo Macce (00BEMY)
NPOAYKTOB CTOpaHMsl, IO KOJIMWYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKkiuu W/WIM MCXOJHBIX BEIECTB, YCTAHOBJICHHE CTPYKTYPHOU (POPMYJIBI
OpPraHUYECKOTO BELIECTBA HA OCHOBE €r0 XMMHYECKHX CBOMCTB MJIHM CIOCOOOB
MOJIYYEHUS, OINpEe/IeJICHHE JOJIM BBIXOJA MPOJIYKTa PEaKUUU OT TEOPETHUECKU
BO3MOKHOTO.

MeXnpeaMeTHBIE CBSI3H.

Peanmzamuss MeXNpPEIMETHBIX CBSI3€H MPU HW3YYCHHH OPTraHUYECKOM
xumur B 10 ‘Ki1acce OCYIIECTBISCTCS dYepe3 HCIIONB30BAaHUE KakK OOIIMX
€CTECTBCHHO-HAYYHBIX TOHSATHH, TaK W TIOHATUN, TPHHATHIX B OTACIbHBIX
peIMeTax eCTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTeCTBEHHO-HAy4YHBIE TIOHATHSA: SIBJICHHME, HAay4HbIH (DaKT,
TUI0Te3a, TEOPHUs, 3aKOH, aHalu3, CHUHTEe3, Kiaccudukamus, HaOII0ICHUE,
U3MEpEHHE, SKCIIEPUMEHT, MO/IEITb, MOJICIMPOBAHHUE.

®dwus3uka: Marepusi, aTroM, OJJCKTPOH, IPOTOH, HEUTPOH, MOJIEKYyIa,
OHEPreTHUECKU YPOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHOE€ COCTOSIHHE
BEIIeCTBa, (PM3MUECKUE BEITUYMHBI, SUHUIIBI U3MEPEHHsI, CKOPOCTh, SHEPTHS,
Mmacca.

buonorus: kneTka, opraHusM, JKOocHUcTeMa, Ouocdepa, MeTadoIm3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIN U TeTepOTPOPHBIN TUII MUTAHUS, OpPOKEHHE,
dboTocuHTE3, nbIXaHUE, OENKH, YIIEBOABI, >XKUPBI, HYKICHHOBBIE KHUCIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HbIE HCKOTTaeMbIe, TOTUINBO.

TexHomoTHS: THINEBBIE MPOAYKTHI, OCHOBBI PAIlMOHAJIBLHOTO THTAHUSA,
MOIOIINE CPEICTBA, MAaTepUabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJOKOH.

11 KITACC

OBIIAS N HEOPTAHNYECKASA XUMUA
Teopernyeckue 0CHOBbI XUMHUH.
AtoM. CocTtaB aTOMHBIX saep. XHUMHYECKHU d3JeMeHT. HM30Tomsl.
CtpoeHue 371eKTpOHHBIX 000710YEK aTOMOB, KBAHTOBBIE YHCIIa. DHEPreTUUECKUE
VPOBHH U TOAYPOBHU. ATOMHBIE opOuTanu. Knaccupuramus XUMHYECKHX



AIIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpeznenenue 31eKTPOHOB MO aTOMHBIM
opbutansiM. DJEKTPOHHbIE KOH(PHUTypalMd aTOMOB D3JIEMEHTOB MEPBOro—
4eTBEPTOrO MEPUOAOB B OCHOBHOM M BO30YXAEHHOM COCTOSIHUHU, DJIEKTPOHHBIE
KOH(QUTYpaLMU HOHOB. DJIEKTPOOTPULATEIBHOCTD.

Ilepnonnuecknii 3axkoH u llepuogudeckas cuctemMa XUMHUYECKHUX
snementoB .M. MenneneeBa. CBsi3b  NEPUOAUYECKOTO  3aKOHA U
Ileproauyeckor CUCTEMBI XMMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpUEH
CTPOEHHSA aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHYECKUX
AIIEMEHTOB U 00pa3yeMbIX MMM MPOCTBIX U CJIOXKHBIX BEIIECTB IO Ipynnam u
nepuojiam. 3HaueHue nepuoanyeckoro 3akona J[.M1. Menzaeneena.

XnmMuueckass CBsA3b. BuAbl XMMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHA,
MeTajnueckasi. MexaHn3mbl 00pa3oBaHUs KOBAJEHTHOM CBSI3U: OOMEHHBIM U
JOHOPHO-aKLENTOPHbIM.  DHepruss W aImMHAa  cBsa3u.  [lomspHOCTS,
HAIIPAaBJICHHOCTb M HACBIIIAEMOCTh KOBAJEHTHOM CBA3U. KpaTHble CBA3M.
BonoponHas cBa3b. MeXMONEKyIsIpHbIE B3aUMOIECHCTBHUS.

BaJleHTHOCTh M BaJIGHTHBIE BO3MOKHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPbl MOJIEKYJ € HX TIE€OMETPUYECKUM CTpOEHHEM (Ha IpUMepe
COEIMHEHU 3JIEMEHTOB BTOPOI'0 I1EpUO/IA).

IIpeacraBneHre 0 KOMIUIEKCHBIX coeAMHEHMUAX. COCTaB KOMIUIEKCHOTO
HMOHA:  KOMIUIEKCOOOpa3oBareiab,  JUICAHIbl.  3HAYEHUE  KOMILIEKCHBIX
coenuHeHni. [IoHATHE O KOOPAMHALIMOHHOW XUMUH.

BemecTtBa MOJEKYyIApHOTO W HEMOJIEKYJSIPHOTO CTPOEHMs. TuIbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucrteMax. Mctunubie pactBopsl. [IpencraBienue
0 KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHLIEHTPALUK PaCTBOPOB:
MaccoBas JI0JIs BEIECTBA B PACTBOPE, MOJIsIpHas KOHIeHTpauus. HaceleHnsie
Y HEHACBIILIEHHBIE PaCTBOPBI, PACTBOPUMOCTb. KprcTamuioruaparsl.

Knaccudpukanms w  HOMEHKJIATypa  HEOPraHMYECKUX — BELIECTB.
TpuBrnambHbIE HaA3BaHWA OTACIBHBIX MPEACTABUTENECH HEOPTaHHUYECKUX
BEILIECTB.

Knaccudpukanms  XUMHYECKHX  peakuid B  HEOPraHMYECKOH U
OpraHN4eCKON XMMMH. 3aKOH COXPAHEHUs MACChl BELIECTB; 3aKOH COXPaHEHUS
U IpPEeBpALICHUs] PHEPIMM NPU XUMHUYECKHX peakuusax. TemsoBble 3¢ (eKTsl
XUMHUYECKUX peakiuil. TepMOXuMUUEeCKue ypaBHEHMUS.

CKOpOCTP XMMHYECKOM peakuuu, €€ 3aBUCUMOCTb OT Pa3jIu4HbIX
¢bakTopoB. 'oMoOreHHbIE U reTepOreHHble peakuuu. Katanus u karanu3zaTtopsl.



OOpatumble U HEOOpaTUMbIE peakUUu. XUMHUYECKOE paBHOBECHE.
Koncranta xumuueckoro paBHoBecusi. DakTOphl, BIMSIONIUE HA TMOJOKEHUE
XUMHYECKOTO PABHOBECHS: TEMIIEPATypPa, JABJICHUE U KOHIIEHTPALlMU BEILIECTB,
yuyacTtByromux B peakuuu. [Ipunmun Jle [larenbe.

Onektponutuueckas aucconuanua. CuiibHble U Cia0ble 3JIEKTPOJIUTHI.
Crenenp gucconmannu. Cpega BOAHBIX PAaCTBOPOB: KHMCIIOTHAs, HEUTpaJibHas,
niesnioyHass. Bopoponneiii nmokazarens (pH) pactBopa. I'maponus  couiei.
Peakuuu nonnoro oOMeHa.

OKuCINTETLHO-BOCCTAHOBUTENbHBIE  peakiuu. (CTeneHb OKHUCIEHUS.
Oxkucaurens M BOCCTaHOBHUTENb. [Ipolecchl OKHUCIEHHS M BOCCTAHOBJICHHS.
Baxxueiiine OKUCIUTENN U BOCCTAHOBUTENIU. MeToa 3JeKTpOHHOro OalaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M HUX IPEBPALLICHUIL:
pa3oKEHHE IEPOKCUIa BOAOPOJAa B MPUCYTCTBUM KaTalu3aTopa, MOJEIU
KPUCTAJUTMYECKUX  PEMmIETOK, TMPOBEJACHUE peakliuid HOHHOTO OOMEHa,
ONpPEICJICHUE CPEJIbl PACTBOPOB C MOMOILBIO MHIUKATOPOB, U3YUYEHHUE BIUSHUS
pasTUYHBIX (PAKTOPOB HA CKOPOCTh XWMHYECKOW PEAKIMU U TOJOKCHUE
XUMHYECKOTO PABHOBECHSI.

Heoprannuyeckasi xumusi.

ITomoxenne HemerauioB B llepuoguueckon cucteMe XUMUYECKUX
sanemenTtoB J.M. MeHnneneeBa u OCOOCHHOCTH CTPOCHHS UX aTOMOB.
@u3nyecKrue CBOMCTBA HEMETAIIOB. AJUIOTPONHUS HEMETAIJIOB (Ha MpUMEpE
KHCJIOPOJIa, cepbl, pocdopa u yrieposaa).

Bomopon. [omydyenue, pusnveckne u XMMUICCKHAE CBOMCTBA: PEAKIINH C
METaUylaMd M HEMETaJUIAMH, BOCCTAHOBUTEIbHBIE ~ CBOMCTBA. [ MApHUIBL.
TonNMBHBIE AIIEMEHTHI.

["anorensl. HaxoxaeHnue B npupoje, crnocoObl noidyueHus, Gusnyeckue u
XAMUYECKUE CBOMCTBA. ["'anoreHoBOOOPOIBL. Baxueinmue
KHCIIOPOJICO/IEpKAIIME  COeIuWHEHUs  ramoreHoB.  JlaGopatopHble U
MIPOMBITIUICHHBIE CITOCOOBI TIOJTyYEHHsI TaJoTeHOB. [[prMeHeHre TaloreHOB 1 BX
COCIMHEHU.

Kucnopon, o3oH. JIabopatopHble ¥ IPOMBIIIEHHbIE CLIOCOOBI MOTYYEHUS
Kkuciopoaa. Pu3ndyeckue U XMMUYECKUE CBOMCTBA U MPUMEHEHHE KUCIOPOAa U
030Ha. OKCUIBI ¥ IEPOKCUIBI.

Cepa. HaxoxneHnue B mpupojie, CIOCOObI TOJy4YEHHs, (PU3NUECKHE U
xumudeckue cBoictBa. CepoBomopon, cyimbdumpl. Oxcunm cepsi(IV), oxcun



cepol(VI). Cepaucras u cepHass KUCIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB
CEpHOU KUCIIOTHI. [IpruMeHeHne cepol U €€ COeTMHEHN.

Azor. HaxoxxneHue B mpupoje, CrnocoObl MONydeHus, (U3HYEeCKue u
XUMHYECKUE CcBoWcTBAa. AMMMAK, HUTpuAbl. OKcuipl a3zora. A30THCTas M
a30THas KHUCIOTBI U UX coiu. OCOOEHHOCTHM CBOMCTB a30THOM KHCIIOTBHI.
[IpuMeHeHure a30Ta U €ro COeIMHEHU. A30THbBIE YIOOPEHMUS.

dochop. Haxoxaenue B mpupoze, crnocoObl MomydeHus, GU3NIecKue u
xumudeckue cBorctBa. Dochuasl u pochun. Oxcuast hochopa, Gochopuas
kuciiota u e€ comu. [Ipumenenne ¢ocdopa u ero coenunenui. DocdopHbie
yIn0OpeHus.

VYrueposn, HaxoXJeHHE B NpuUpoje. AJUIOTPONHbIE MOIUDUKAIUY.
dusznyeckne W XUMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, OOpPA30BAHHBIX
yraepoaom. Oxcuj yraepoaa(ll), okcun yrinepona(IV), yronpHas kucinora u eé
COJIU. AKTHUBUPOBAHHBIN yroiib, afcopOuus. Oymiepensl, rpadeH, yriaepoaHbe
HaHOTPYOKu. [IpuMeHeHne mpocThIX BELIECTB, OOPa30BAHHBIX YIJIEPOJIOM, U
€ro COCIMHECHUM.

Kpemuuii. Haxoxnenue B mpupoae, crnocoObl mosrydeHus, Gu3nueckue u
xumuyeckue cBorctra. Okeup kpemuus(IV), kpemHueBasi KUCIOTa, CHUIIUKATHI.
[Ipumenenue kpeMHUsT U ero coeauHeHud. CTEKNOo, €ro IOJYyYEHHE, BHJIbI
CTEKJIA.

Ilonoxxenne wMerasmoB B Ilepuoanueckon cucreMe XMMHUYECKHUX
aneMeHTOB. (OCOOEHHOCTH CTPOEHHUSI DIEKTPOHHBIX OOOJIOUEK aTOMOB
MetaioB. O0mye guandyeckrue cBoWCTBa MeTaioB. [I[puMeHeHe MEeTaioB B
ObITy 1 TexHuke. CIiiaBbl METaJIIOB.

DNEeKTpOXUMHUYECKUI psii  HampsbkeHud MetaiuioB. OOmme crnocoOsbl
HOJIYYEHHUS METaJIJIOB: TUAPOMETAILTYPIHs, IIAPOMETAIUTYPIus,
anekTpoMmerasutyprus. [lonstue o koppo3uu meTayioB. CriocoObl 3aluThl OT
KOPPO3HH.

Obmas xapakrepucTtrka MetaiioB [A-rpynmnsl [leprogndeckoi cuctemsl
XUMUYECKUX OJJeMeHToB. HaTpwii w kammii: moiydyeHwe, ¢GuU3HUECKUE U
XUMUYECKUE CBOMCTBA, IPUMEHEHUE IPOCTHIX BEIIECTB U UX COCIUHEHU.

O6mas xapakrepuctuka MetaiuioB IIA-rpynnel [lepuoanueckoit cucTemsl
XUMUYECKUX BJIEMEHTOB. MarHuii M Kajblui: MojgydyeHue, (QU3nyecKue u
XUMHYECKUE CBOWCTBA, MPUMEHEHHE MPOCThIX BEIIECTB U UX COCIUHEHUM.
JXKécTkocTb BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



ANIOMUHUI: TONy4yeHHe, (u3MUecKkue U XUMHUYECKHE CBOICTBa,
MPUMEHEHNE TIPOCTOTO BEIIECTBA M €r0 coeauHeHud. AMGBOTEpHBIE CBOIMCTBA
OKCH/JIa U TUAPOKCU/IA AJTIOMUHUSA, TUAPOKCOKOMILIEKCHI AIIFOMUHHSL.

OO6mass xapakTepuCTHKa METAIOB TMo0ouHbIX mnoarpynn (b-rpymin)
[leproauyeckoil CUCTEMbI XUMUYECKHUX JIEMEHTOB.

Pu3nvecKne U XUMAYECKUE CBOMCTBA XpOMa U €ro coelnHeHui. OKcuapl
u ruapokcuabl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTsl U 1uXpomMatsl, UX
OKHUCIIUTEIIbHBIEC CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

®uU3NUeCKUe W XUMHYECKHE CBOKMCTBA MapraHia M €ro COCAUHECHUM.
Baxnenmme coenudenus wMapranna(ll), wmapranna(IV), wmapranma(VI) wu
mapranna( VII). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

Pu3uyecKne U XHUMHUYECKHME CBOWCTBA JKe€jle3a U €ro COCAUHECHUM.
Oxkcupapl, rugpokcunasl u coiu xkeneza(ll) wm sxemesa(Ill). Ilomyuenue wu
MIPUMEHCHUE KEJI€3a U €r0 CIJIABOB.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA MeIH U €€ coequHeHun. [lomyuenne
Y IPUMEHEHUE MEU U €€ COeIMHEHNM.

[uuk: momyuenue, GuU3MYECKHEe U XUMHUYECKHE CBOWCTBA. AM(pOTEpHBIC
CBOWCTBA OKCHJA U THUAPOKCHMIA LHMHKA, THIAPOKCOKOMIUIEKCHI IIMHKA.
[IpyuMeHEeHNE LIMHKA U €T0 COSIUHEHUM.

DKCIEpUMEHTAIbHBIE METOAbl U3YUYCHHUs BEIIECTB M HX IPEBPALLICHUI:
U3y4YeHHE 00pa3loB HEMETAJUIOB, FrOpeHue cepbl, Gocdopa, xeneza, MarHus B
KUCJIOpPOAE, U3y4YeHUE KOJUIEKIMU «MeTamibl U CIUIaBbD», B3aUMOJICHCTBUE
HIEJOYHBIX W IIEJIOYHO3EMENbHBIX  METAVIOB. €  BOJAOW  (BO3MOKHO
WCIIOJB30BaHUE BHUIACOMATEPUATIOB), B3aUMOJACHCTBHE IIMHKA U KeJe3a C
pacTBOpaMM KHUCJOT U IIEJIOYEH, KAYECTBEHHbIE PEAKLMN HA HEOPraHUYECKUE
AHWOHBI, KaTHMOH BOJOPOJAa M KAaTHOHbl METAUIOB, = B3aUMOJECHCTBHE
TUAPOKCUIOB ATIOMHHUS U IUHKA C PACTBOPAMU KHUCIJIOT U LIEIOYEH, PELICHUE
AKCIEPUMEHTANIbHBIX 33jJ1au 1o TeMam «l'amorensny, «Cepa U €€ coeIMHEHUs,
«A30T U dochop m uX coeawHEHHS», «MeETalbl TIABHBIX MOATPYIID,
«Metaibl MOOOYHBIX TOATPYIII.

XuMHS U KU3Hb.

Ponp xumum B obOecriedeHMHM YCTOWYMBOIO pa3BUTHUS YEJOBEYECTBA.
[londaTe O Hay4yHBIX METOJAX TO3HAHUS M METOJOJOTUH HAy4YHOTO
UCCIIEOBAHUS. Hayunsie MPUHLNTIBI OpraHu3alid  XUMHUYECKOTO
npousBojAcTBa. [IpoMbIlIUIEHHBIE CTIOCOOBI MOMYYEHUs Ba)XKHEHIIMX BEIIECTB
(Ha nmpuMmepe MPOM3BOJACTBA AMMHMAaKa, CEPHOM KHUCIOTBI, METAHOJIA).



[IpompbIniIeHHBIE CTOCOOBI TOMYYEHUS METAUIOB M CIUIABOB. XUMHUYECKOE
3arpsi3HEHHUE OKpYXKaIed cpeapl W ero mnocienctsus. Ponp xumunm B
o0ecreyeHnn YHEPreTHYECKor 0e30MacHOCTH.

Xumusi U 300pOBbE 4eNoBeKa. JlekapcTBeHHblE cpencta. lIpaBuiia
UCIIOJIb30BaHUsl JICKAPCTBEHHBIX IpenaparoB. Ponb XuMHUM B pa3BUTHH
MEIULIHBI.

XuMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIC 100aBKU. Ponbs xumun B
00ecreueHny MUIIeBON OE30MacCHOCTH.

Kocmernueckue u napgroMmepssie cpeactBa. beitoBas xumus. [IpaBuia
0€301acHOro MCIOJIb30BaHUsl MpenapaTtoB OBITOBOM XUMHUU B IMOBCEIHEBHOMN
KU3HH.

XuMHUsi B CTPOUTENIBCTBE: BaXHEWINHME CTPOUTEIBHBIE MaTepHUabl
(tieMeHT, 6eToH).

Xumusg B CEIbCKOM Xo3sicTBe. OpraHudyeckue ¢ MHUHEpalIbHBIC
yaoOpeHus.

CoBpemMeHHbIE KOHCTPYKIIMOHHBIE MaTepralbl, KPAaCKH, CTEKIIO, KepaMHUKa.
Marepuansl st 2NeKTpOHUKHA. HaHOTEXHOIOTH Y.

Pacuérurlie 3agaun.

Pacuérsl: Maccel BenecTBa uin 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce MM 00bEMY OJIHOIO M3 YYaCTBYIOUIMX B PEAKIMU BEUIECTB,
Macchl (00bEMa, KOJMMYECTBA BELIECTBA) MPOAYKTOB PEaKLMH, €CIH OJHO W3
BEILIECTB MMEET MpPUMECH, Macchl (00BbEMa, KOIMYECTBA BEIIECTBA) MPOAYKTa
peaKuuu, €ClM OJHO M3 BEIIECTB JAHO B BHJE PACTBOpA C OINPEACIEHHOU
MAaCCOBOW [IOJIEM PACTBOPEHHOI'O BELIECTBA, MACCOBOM JOJM U MOJISIPHOM
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, MOJM BBIXOAA IMPOAYKTa PEAKIUU OT
TEOPETUYECKHU BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzamusi MeXnpeaIMETHBIX CBA3€H TMpH U3y4eHHUU — OOmed u
HeOpraHmveckod xumuu B 11 Kilacce OCyIIECTBIISIETCS 4Yepe3 MCIIOJIb30BaHUE
KaK OOIIMX €CTeCTBCHHO-HAYYHBIX TOHSATUW, TaK W TOHATHHA, TPUHATHIX B
OTAENBHBIX MTPEAMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OOmre ecTeCTBEeHHO-HAy4YHbIE TMOHSATHUS: SIBJICHHWE, Hay4YHBIM (aKT,
rUI0Te3a, TEOpHsl, 3aKOH, aHaJM3, CUHTE3, Kiaccu(ukanus, NepUOIUYHOCTD,
HaO0JI0/IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOIEJIb, MOJICIIMPOBAHUE.

®usuka: Marepus, MHUKPOMHUP, MAKPOMHp, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, HWOH, W30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN



YpPOBEHb, BENIECTBO, TEIO, OOBEM, arperaTHOe COCTOSHHUE BEIECTBA,
UJeaNbHBIA Ta3, (U3UYECKHUE BEIWYUHBI, €IUHUIIBI H3MEPEHUsS, CKOPOCTb,
SHEprusi, Macca.

buonorusi: kieTka, opraHusMm, 3KOocucTeMa, Ouocdepa, MeTadOIU3M,
MaKpoO- U MHKPOIJIEMEHThI, OCJIKU, KUPbI, YIIEBObI, HYKJICUHOBBIC KHUCIIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U TOTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpandbl, TOpPHBIE TOPOMBI, TIOJE3HBIC HWCKOIIAeMBbIE,
TOIJIMBO, PECYPCHI.

TexHOMOTHS: XAMUYECKas MIPOMBIILICHHOCTb, METAJLTyprus,
CTPOUTEIIbHBIE MAaTEPHUAJIbI, CEIbCKOXO3IUCTBEHHOE MPOU3BOJCTBO, MHUIIEBAs
MPOMBINIJIEHHOCTh, (papMaleBTUYECKasi MPOMBIIIJIEHHOCTb, IPOU3BOJICTBO
KOCMETHYECKUX IPEernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHaJIOB,
AJICKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IVNTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XM HA VIUJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBETCTBMM € CHCTEMHO-AESTEIBHOCTHBIM IOJIXOAOM B CTPYKTYpeE
JIMYHOCTHBIX PE3YJbTATOB OCBOECHUS IpeaMeTa «XHUMUs» HAa YPOBHE CPEIHETO
o0miero 00pa3oBaHUSl BBIJIEICHBI CIEAYIOUINE ~COCTABIISIONINE: OCO3HAHUE
OOyJaronMMUC POCCUUCKOM TPAKIAHCKOW WIACHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTUIO,  CaMOCTOSITEJIBHOCTH W CAMOOIIPENEIICHUI0;  HAJIU4He
MOTHBAllMM K OOYYEHHMIO; TOTOBHOCTH K CHOCOOHOCTH - O0YYarolUXCs
PYKOBOJICTBOBATbCSl TMPUHATHIMU B OOLIECTBE IMpaBUJIaMU M HOpPMaMu
MOBEJICHUS; HATMYNUE TIPABOCO3HAHUS, SKOJIOTUUECKON KYJIBTYPBI; CIOCOOHOCTh
CTaBUTH LIEJU U CTPOUTH )KU3HEHHBIC ILIAHBI.

JIn4HOCTHBIE pE3yNbTATBl OCBOCHHUS NpeaMeTra «XUMHS» OTPaAKAKOT
c(hOpPMHUPOBAHHOCTh OMBITA TO3HABATEIHLHON W TMPAKTUYECKOW NEATeITLHOCTH
oOy4Jaronuxcs B Mpolecce pean3aiiui 00pa3oBaTeIbHOM JeATeIbHOCTH.

JIMyHOCTHBIE pe3yNabTaThl OCBOEHUS NpeaAMETa «XHUMUS» OTPaXarT
c(hOPMHUPOBAHHOCTh OINbITAa MO3HABATENHLHON W MPAKTHUYECKOWU NEITeIbHOCTH
oOy4Jaronuxcsi B MpoIecce peain3aluu 00pa3oBaTesIbHON IEATEIbHOCTH, B TOM
YUCJIE B YACTH:



1) rpa:kaaHCcKOro BOCIIUTAHUS:

OCO3HaHUsI  OOYyYaIOUIMMHCS CBOMX  KOHCTHUTYLIMOHHBIX TIpaB U
0053aHHOCTEH, yBa)KEHUS K 3aKOHY U ITPABOIOPSIIKY;

NpPEACTaBICHUS O COIMAJIbHBIX HOPMax M MpaBMIIAX MEXJINYHOCTHBIX
OTHOILICHU B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JAEATENbHOCTH IPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YU€OHBIX U MO3HABATEIBHBIX 33]1a4, BBITIOJHECHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TNPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U
apryMEHTHI IPYTHX MPHU aHAJIU3€ Pa3IMYHbIX BUJOB YUeOHOH J1eATEIbHOCTH;

2) HATPMOTHYECKOI0 BOCIIUTAHUS:

[ICHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAaydYHOMY HACJIEIUIO
OTEYECTBEHHON XNMUH;

YBa)XKEHMsI K IIPOILIECCY TBOPUECTBA B O0JACTH TEOPUU M MPAKTUYECKOTO
NPWIOKEHUSI XHUMUH, OCO3HAHMUS TOTO, YTO JAHHBIE HAYyKH €CTh pe3yJbTaT
JUIATENbHBIX ~ HAOMIOJECHUHM, KPOIMOTJIMBBIX JKCHEPUMEHTAIbHBIX IOUCKOB,
MOCTOSIHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

MHTEpeca M TO3HABAaTENIbHBIX MOTHBOB B IMOJYYEHHH U MOCIEIYIOLIEM
aHanmu3e  MHPOpPMALMKM O  TEPEeHOBBIX  JIOCTHKEHHUAX  COBPEMEHHOM
OTEYEeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHMUS,

CIIOCOOHOCTH  OLIGHHMBAaTh CHUTYyalldH, CBSI3aHHbIE C XMMHYECKUMU
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-
HpPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIGHUBATh CBOE MOBEJIEHUE U MOCTYIKU CBOUX TOBApHILEH C
MO3ULIMKA HPABCTBEHHBIX UM TMPABOBBIX HOPM U C YYETOM OCO3HAHMA
ITOCJIEACTBUAN ITOCTYIIKOB;

4) popMupoBaHNS KYJbTYPHI 310POBbS:

NOHMMAHUS LEHHOCTEH 370poBoro u Oe3omacHoro ooOpasa  KHU3HH,
HEO0OXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIo/IeHUs MpaBuil 0e30MacHOro OOpallleHHs] C BelllecTBaMu B OBITY,
MIOBCEHEBHOM JKU3HU, B TPYAOBOM IEATEIHLHOCTH;



MOHUMAHUS TICHHOCTH TPABWI WHAWUBUAYATLHOTO M KOJUIEKTHBHOTO
0e30macHOTO TOBEJCHUS B CUTYAIUSAX, YTPOXKAIOIMIMX 3J0POBBIO W JKU3HU
JIIOJICH;

OCO3HaHUS  TOCIEACTBHA W  HENPHUATHS  BPEIHBIX  MPHUBBIYCK
(ynotpe0OeHus ajJKoroisi, HAPKOTUKOB, KypeHUs);

5) Tpy10BOr0 BOCIMTAHUS:

KOMMYHUKATUBHOM KOMIIETGHTHOCTH B  y4e0OHO-HCCIIEOBATEIHCKOM
NEeSTeTbHOCTH, OOIIECTBEHHO IIOJIC3HOW, TBOPYECKOM © JPYrUX BHAAX
TeSITEIHbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B pPEHICHUHM TMPAKTUYECKUX 3a7ad
COLIMAIFHOW HANIPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEepeca K MPaKTUIECKOMY H3ydeHHIo Mpodeccuii pa3iudHOro poja, B
TOM YHUCJI€ Ha OCHOBE MIPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K Tpyay, JIOASIM TpyAa W pe3yibTataM TPYAOBOU
NEeSTETHbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBHUAYATHLHON TPACKTOPUHU
oOpasoBanusi, Oymymieit mpodeccnn u peaan3anuu COOCTBEHHBIX KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUU, HHTEPECOB
U TOTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHHUSA:

AKOJIOTUYECKU IE€JIECO00PA3HOTO OTHOMICHUS K MPHUPOJEC KaK MCTOYHUKY
CYIIIECTBOBAHMS JKU3HU Ha 3eMIIe;

MOHUMAHUS TJI00aJTHLHOTO XapaKTepa KOJOTHMYECKUX MPOOJIeM, BIIASHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSHUE TPUPOTHOU U COITMATBHOU CPEIbI;

OCO3HaHUsI HEOOXOJUMOCTH WCIOJIb30BaHUS JOCTH)KCHUNW XUMHH IS
pEIIeHHUsT BOIIPOCOB PAIlMOHATILHOTO MPUPOIONOIB30BaAHNS;

aKTUBHOTO HETIPUATHS JIEHCTBUH, MNPUHOCAIIUX BPEd OKpPYKAIOIICH
MIPUPOHON Cpesie, YMEHHsSI TPOTHO3UPOBATH HEOIATOMPHUSTHBIC YKOJIOTHISCKUE
MOCJIC/ICTBUSI MPETPUHIMAEMBIX JEHCTBUN U TIPEIOTBPAIIATh UX;

HaJU4Msl PA3BUTOTO  OKOJOTHYECKOTO  MBINUICHUS, OKOJIOTHIECKOMN
KYJbTYpbI, OIbBITA JEATEILHOCTH JKOJOTHYECKOW HANPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B ITO3HABATEIHHONW, KOMMYHHUKATUBHOW M COIIMATLHOM
NPAaKTHKE, CHOCOOHOCTH W YMEHHsI aKTUBHO MPOTHUBOCTOSTH HWICOJIOTHU
xeMohoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:



MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKHU U 00I1IECTBEHHOM MPaKTUKU;

NOHUMaHMUA CrHeUu(pUKA XUMHM KaKk HayKH, OCO3HAaHUs €€ poiu B
(bopMUpPOBaHUN PAIMOHATIBHOTO HAYYHOT'O MBIILICHHUS, CO3JAaHUM IEJIOCTHOTO
npeAcTaBieHns 00 OKpYy’KalolleM MUpPE KaK O €AMHCTBE MPUPOJIbI U YeJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW W PELICHHH IMPOOJIEM COXpaHEHUS
MPUPOJITHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHUU JJII  COBPEMEHHOM
HUBUIN3AaUU: B €€ T'YMaHHUCTHYECKOW HANpaBICHHOCTH W BAXKHOM pPOJH B
CO3/IaHMM HOBOM 0a3bl MaTEpUANbHOM KyJIbTYphl, B PELICHUU TI00aTbHBIX
npoOJeM YCTOHYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOH,
MUIIEBOW M * 3KOJOTMYECKOW O€30MacHOCTH, B  Pa3BUTHH  MEIUIIMHBI,
00ecreyeHN! YCIOBHM YCIEIIHOTO TPYa M AKOJOTHYECKH KOM(POPTHOH KU3HU
Ka)kJIOro 4jeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTU: IOHHMMAaHHS CYHIIHOCTH METOOB
MO3HAHUS, HCIOJB3YeMBIX B  €CTECTBEHHBIX  HayKax, CIIOCOOHOCTHU
UCIIOJIb30BaTh TMOJy4YaeMble 3HAHUS Il aHaiu3a U OOBSCHEHUS SBJICHUN
OKpY>KaIOIIeT0O MHpa M MPOUCXOJAIINX B HEM HM3MEHEHUH, YMEHHs JeJaTb
O00OCHOBAHHBIE 3aKJIIOYCHHS HA OCHOBE HAay4HbIX (PAaKTOB U HUMEIOIIUXCA
JAHHBIX C LIEJbIO MOIyYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCII0JIb30BaTh XWMUYECKUE 3HAHUS IS
pelieHus mpoOyieM B PeabHBIX )KU3HEHHBIX CUTYAIINAX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATEIbCKOM AesITENbHOCTH;

TOTOBHOCTH U CIOCOOHOCTM K HENPEPHIBHOMY O0Opa3oOBaHUIO U
caM0o00pa30BaHUIO, K AKTHBHOMY TOJYYE€HHUIO HOBBIX 3HAHUH MO XWMHUHU B
COOTBETCTBUH C KU3HEHHBIMU NOTPEOHOCTAMU;

MHTEpeca K  OCOOGHHOCTAM  TpyAa B  pa3nuyHbIX  cdepax
npodeccCuoHaNbHOM NeATENbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJabTaThl OCBOEHHUS MPOrpaMMbl MO XUMHHM Ha
YPOBHE CpeAHET0 00LIero 00pa3oBaHus BKIIOUYAIOT:

3HaUMMble 1 (QOPMHUPOBAHMS ~ MHUPOBO33PEHUS]  OOYYAIOLIUXCS
MEXAUCIUTUIMHAPHBIE (MeXTIpeTIMETHBIE) oOlIeHayYHbIe MOHSTHS,
OTpaXarolllie IeJIOCTHOCTh HAy4YHON KapTUHBI MUpa U CHEUU(PHUKY METOJI0B



MO3HAHUS, HCIOJb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprusi, SBJCHHE, IMPOIECC, CUCTeMa, HAyYHBIH (haKT, MPHUHIIMII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHs, HCCIICOBaHUE, HAOIIOJCHUE, H3MEpPCHHE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAIbHBIC y4eOHbIC JENCTBUS (mo3HaBaTeIbHEIC,
KOMMYHUKATHBHBIC, PETYJIATHBHBIC), oOOccneunBaromue (QopMHUpOBaHUE
(YHKITMOHAIILHOW T'PAMOTHOCTH M COITUAIIBHON KOMIICTCHIINN 00yYatoIuXCs;

CITOCOOHOCTh O0y4JaroIuXCs HCIIOJIL30BATh OCBOCHHBIE
MEXIMCIIATUIMHAPHBIC, MHPOBO33PCHUCCKHE 3HAHUS W YHUBEPCAIbHBIC
y4eOHBIC JICHCTBUS B TT0O3HABATEIILHON M COLMAJILHOM MPaKTHKE.

MeranpeMEeTHBIC pe3yabTaThl OTPAKAIOT OBJIAJCHHEC YHHBEPCATbHBIMU
y4eOHBIMHU = ITO3HABATCIIBHBIMA, KOMMYHHKATHUBHBIMA M  PETYISTUBHBIMU
JIEUCTBUSIMH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

1) 6a30Bble JIOrHUYECKHE TeHCTBUSA:

CaMOCTOSATENILHO  (POPMyIMpOBaTE H  aKTyaIM3UpOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEATh LENU JACATEIBHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX
JTOCTUXKEHUSA, COOTHOCUTH PE3YJIbTATHl JACATEIBHOCTH C IOCTaBJICHHBIMU
LICJISIMHU;

MCIIOJIb30BaTh MPU OCBOEHUU 3HAHUK MPUEMBI JIOTHUYECKOTO MBIIIICHUS:
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHSATUN U YCTAaHABIMBATh UX B3aUMOCBS3b,
HCIIOJIH30BaTh COOTBETCTBYIOIIHME MOHSTHS IJIs1 OOBSICHEHUST OTIETBHBIX (PaKTOB
U SIBJICHUM,

BBHIOMpaTh OCHOBAHUS M KPUTEPUM JUIS KIIAaCCU(UKAIIUM BEIIECTB U
XUMHUYECKUX PEaKIUi;

YCTAHABJIMBATh MNPUYMHHO-CIICICTBEHHBIE CBSI3U MEXIY HW3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYKJCHHS (MHAYKTUBHbBIC, JETYKTUBHBIE, IO
aHAJIOTHH), BBIABIISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMbIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIBI M 3aKIFOUCHUS;

NpUMEHATh B  MPOLIECCE  IO3HAHMUS  MCIOJB3YEMbIE B  XUMHHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJIENIM, MPeoOpa3oBBIBAaTh  MOJCIbHBIC
NpeACTaBICHUs] — XUMHYECKHMH 3HaK (CUMBOJI) DJIEMEHTa, XHUMHYECKas
dbopmyna, ypaBHEHHE XUMHUYECKOW peaknuu — TPHU PEIICHUHU YIEOHBIX



MMO3HABATENIbHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSITh Ha3BaHHBIE MOJICIIBbHbBIE
MIPEACTABIICHUSI JIJISl BHISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB
U XUMHYECKUX PEaKIIUi.

2) 0a30BbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIaJIeTh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XMMUYECKUX
peakuuii;

dbopmynupoBaTh IEAM W 3aJa4d  WCCJIEIOBAaHUSA, HCIOJIb30BaTh
MMOCTABJICHHBIC M CAMOCTOSITEIPHO C(OPMYIHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA MO3HAHWSI U OCHOBBI JUIsl (JOPMUPOBAHUS THIIOTE3BI TIO MMPOBEPKE
PaBUJIBHOCTH BBHICKA3bIBAEMBIX CYK/ICHHIA;

BJIQJICTh HAaBBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUSI W IPOBEICHMUS
YUEHHUYECKUX OKCIIEPUMEHTOB, COBEPILEHCTBOBATh YMEHHUA HaOI0gaTh 3a
XOJIOM  IMpollecca, CaMOCTOATENbHO IPOTHO3UPOBATH €ro  Pe3yJibTar,
dbopmynupoBaTh 0000IIEHUST W BBIBOABI OTHOCHTEIIBHO JOCTOBEPHOCTH
PE3yNbTATOB UCCIEAOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOCITAHHON
pabore;

IpUOOpeTaTh OMNbBIT YUYEHUYECKOM MCCIEAOBATEIbCKOM M MPOEKTHOM
NESATEABHOCTH, MPOSIBISITH CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB pEIICHUS MPAKTHYECKUX 3a/1ay, NPUMEHEHUIO Pa3Iu4yHbIX
METOJI0B [TO3HAHMUS.

3) padora ¢ nnpopmanueii:

OPUEHTHUPOBATLCA B PA3IMYHBIX HCTOYHUKAX wWHPoOpManuu (HAYyIHO-
MOMYJISIpHAsT JINTEpaTypa XUMHUYECKOTO COJIEPIKaHUS, CIPABOYHBIC IMOCOOWS,
pecypcbl UHTepHeTa), aHAIM3UPpOBaTh HHGOPMAIIMIO PA3TUIHBIX BUIOB U (POpM
IPENCTaBIICHUs,  KPUTHYECKHM  OLIEHUBaTh €€ =~ JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTb;

(bopMyIUpOBaTh 3alPOCHl U MPUMEHATH Pa3JIMYHbIE METO/IbI IIPU TMOUCKE U
orbope wuHPOpMaMK, HEOOXOTUMON IS BBITIOJHEHUS YYCOHBIX 3a1a4
OIIPELIEIIEHHOTIO TUIIA;

MpruoOpeTaTh OMBIT UCIOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh ONTUMAJbHYIO (GOPMY TIPEACTABICHUS
uHopManmu (cxemsl, rpadyKu, IUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIM $3bIK B KAauecTBE CpelCTBa MpH padore C
XUMUYECKON HH(OpManuen: NpUMEHSITh MEXIpeAMETHbIe (pu3nueckue u



MaTeMaTHYeCKUe) 3HAaKM W CHUMBOJBL,  (opmyssl,  abOpeBUaTypHI,
HOMEHKJIATYPY;
MCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATIISAHOCTH.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

3aJ1aBaTh BONPOCHI 110 CYLIECTBY 00CYk/1aeMOM TEMBI B XO/1€ JUAJIOTA
W/WJIHM TUCKYCCHH, BBICKA3bIBaTh UAEH, (POPMYINPOBATH CBOU MPEIIOKECHHUS
OTHOCUTEJILHO BBIIIOJIHEHUS IPEIJIOKEHHON 3a/1a4U;

BBICTYIIaTh C MPE3EHTALMEN PE3yJIbTATOB IT03HABATEIBHON JEATEIIBHOCTH,
[IOJIYYCHHBIX CaMOCTOSATENIBHO WM COBMECTHO CO CBEPCTHHKAaMHU IIpU
BBIMOJIHEHUM ~ XUMHUYECKOIO OJKCIIEpUMEHTA, IPAKTUYECKOW paboThl 1O
UCCIIEJOBAHUIO CBOWCTB M3Yy4aeMbIX BEILECTB, PEAM3aLUU y4EOHOrO MPOEKTA,
U (opMynaMpoBaTh BBIBOJBI 110 pE3yJIbTaTaM IPOBEAEHHBIX MCCIEI0BaHUN
MyTEM COTJIACOBAHMUSA MO3UIUH B X0/1€ 00CYX/IeHUSI 1 OOMEHa MHEHUSMH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE TeiiCTBHS:

CaMOCTOSTENILHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IO3HABATEIIBHYIO
JeSTeNHOCTh, OMNpenemsas e€¢ LEeTu W 3aJadd, KOHTPOJIHMPOBATh M IO MEpe
HEOOXOIMMOCTH KOPPEKTUPOBATh TIPE/IaracMblii aJTOPUTM JIEHCTBUN TIpH
BBIMIOJTHCHUHM YYEOHBIX M HCCIEIOBATENbCKUX 3a7ad, BbIOMpaTh HanOoliee
b (PexTUBHBINA CIIOCOO WX PEHICHHUS C YYETOM IOTYYCHUS HOBBIX 3HAHHU O
BEII[ECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYIIIECTBJISITh CAMOKOHTPOJIh JCATEIHHOCTA HAa OCHOBE CaMOaHaau3a
CaMOOIICHKH.

IHPEJMETHBIE PE3YJIBTATDBI

IIpeameTHble  pe3ynbpTaTbl OCBOCHMS IIPOrpamMMBbl - IO XHMHMM Ha
yriIyOJ€HHOM ypOBHE Ha YpOBHE CpPEAHEro oOLIero oO0pa3oBaHMsI BKJIFOYAOT
cnenuduueckue sl yueOHOTO peameTa « XuMus» Hay4dHble 3HAHUS, YMEHUS U
CHOCOOBI JCHCTBHI IO OCBOCHHIO, MHTEPIIPETALIUU U MPeoOpa30BaHUIO 3HAHMIA,
BU/JIbI JESTEIBHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U NPUMEHEHHIO 3HAHHU B
pa3IMYHBbIX YYEOHBIX CUTYyalUsX, a TAKXKE B pEalIbHbIX )KU3HEHHBIX CUTYalUsX,
CBA3aHHBIX C XUMHEH. B ImporpaMMe o XMMHHM IPEIMETHBIE PE3YJIBTATHI
IIPEICTABIICHBI I10 FOJIaM U3YUYECHUS.

10 KITACC



[IpeameTHble pe3yabTaThl OCBOEHUS Kypca «OpraHudeckass XuUMUS»
OTpaXaloT:

c(OPMUPOBAHHOCTh IPEJACTABICHUN: O MECTE M 3HAYEHUHM OPraHUYeCKOU
XUMHH B CUCTEME ECTECTBEHHBIX HayK U €€ poJiu B 00ECIIEYEHUH YCTONYMBOIO
pPa3BUTHUS YEJIOBEUECTBA B PELICHUH IIPOOJIEM 3KOJOTMUECKON, SHEPTETUYECKON
U TUIIEBOM 0€30IaCHOCTH, B Pa3BUTUM MEIUIMHBI, CO3/JaHUU HOBBIX
MaTEpUaIOB, HOBBIX HCTOYHUKOB JHEPIHMH, B OOECIEUEHUH PAIMOHATIBHOTO
MPUPOIONONIB30BaHUs, B (POPMUPOBAHUU MHPOBO33PEHUS U OOLIEH KYJIbTYPHI
YeJNOBEKa, a TaKKe OHKOJIOTMYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
310POBbIO Y IPUPOAHOU CPEAE;

BJIQJCHUE CUCTEMOM XMMMYECKUX 3HAaHHUW, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIATAlOIINAE TIOHATUS — XUMUYECKHHA DIJIEMEHT, aToM, SIp0 U
JIEKTpPOHHAsE 000JI0YKa aroma, s-, p-, d-aTOMHbBIE OpOMTaIM, OCHOBHOE H
BO30Y>KIEHHOE COCTOSIHMSI aToma, THOpUAM3AIUs aTOMHBIX OpOuTaseil, MoH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTEIEHb OKHUCIEHUS,
XUMHUYECKas CBS3b, MOJIb, MOJISIpHAs Macca, MOJSIPHBIA OO0BEM, YIiepOIHBIN
CKeJeT, (yHKUMOHAJIbHAs ~ Tpylmna, pagukal, CTPYKTYpHble (opMyJbl
(pa3BEépHYTHIE, COKpALUEHHBIE, CKEJETHBIEC), H30MEpUs CTPYKTypHas U
IPOCTPAaHCTBEHHAs (T€OMETpUYECKas, ONTUYECKas ), U30MEPbI, TOMOJIOTUYECKUI
psl, TOMOJIOTH, YIJIEBOJAOPOABI, KUCIOPOA- M a30TCOAEPKAIIME OPraHUYECKUE
COEIMHEHHSI, MOHOMED, NOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIJISIPHbBIE
COEIMHEHUS; TEOpHUH, 3aKoHbl (mepuoauueckuii 3akoH [[. U. Menpeneena,
TEOpHs CTPOEHUSI OpraHnyeckux BemecTB A. M. bytiepoBa, 3aKk0H cOXpaHEHUs
MacChl BEILIECTB, 32KOH COXPAHEHUS U MPEBPALLECHUSA JHEPTUU NIPU XUMHUYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XUMUH,
MHUPOBO33pPEHYECKUE 3HAHHUS, JIEKAIME B OCHOBE NOHUMAHWSA NPUYMHHOCTH U
CUCTEMHOCTHM XHMHYECKMX SBJICHHMM; IPEICTABICHUSA = O MEXAHU3Max
XUMUYECKUX peaKkuuid, TEPMOIMHAMHYECKHUX U KMHETHYECKUX
3aKOHOMEPHOCTSAX HX MPOTEKaHUs, O B3aUMHOM BJIUSHUU aTOMOB M TPYIII
aTOMOB B MOJIEKyJiaX (MHAYKTUBHBIA U ME30MEPHBII 3PPeKThl, OpueHTaHTHI |
IT pona); dakromornyeckue CBEIEHHS O CBOMCTBaX, COCTaBe, MOJYYCHUU U
0€30MaCHOM HCIIOJIb30BAHUM BaXHEHMIIMX OPraHUYECKUX BEIIECTB B OBITY U
IPAKTUYECKON JESATEIbHOCTH YeJOBEKa, OOIMX HAay4yHbIX IpUHIUIAX
XUMHMUYECKOTO TPOM3BOACTBA (HAa MpUMEpe IPOU3BOJCTBA METAHOIA,
nepepaboTku HePTH);



c(OpPMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTePHbIE MPU3HAKU MOHITHIH,
YCTaHaBJIMBAaTh UX B3aUMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOIIHME IMOHATHUS
IIPYU OIIMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCIMHECHHU;

c(OpPMUPOBAHHOCTh YMEHUM:

UCII0JIB30BaTh XUMHUYECKYIO CUMBOJIUKY JJII COCTaBJICHUS MOJIEKYJISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX U CKEJIETHBIX) (QopMys
OpraHUYECKUX BELIECTB;

COCTABJISITh YPABHEHUS XWMHYECKHX PpEAKUUMHA M PACKPbIBATh HUX
CYHIHOCTb:  OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKUUH  MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOrO OajlaHCca 3TUX peakUui, peakuuil HOHHOro oOMeHa
IIyTEM COCTABJICHUS UX MOJHBIX U COKPAILEHHBIX MOHHBIX YPABHEHU;

U3rOTaBIMBATh  MOJEIM  MOJIEKYJl  OPraHMYECKHX  BELIECTB UL
WUTIOCTPALUNA UX XUMHYECKOT0 U IIPOCTPAHCTBEHHOTO CTPOEHUS;

cOPMUPOBAHHOCTH  YMEHUM: yCTaHaBIMBaTh  IPUHAJIEKHOCTh
W3YYEHHBIX OPraHNYeCKUX BEIIECTB [0 KX COCTaBy M CTPOEHUIO K
omnpenenéHHOMY KJacCy/Tpymme COeAWHEHWH, 1aBaTh WM Ha3BaHUS 110
cucrematnueckoi HomeHknatype (IUPAC) wu npuBOAWTH TpUBHAIIBHBIE
Ha3BaHUA JJIs OTAENIbHBIX MPEACTABUTENECH OpPraHMYECKUX BEILECTB (ITUIIEH,
alleTWJIEH, TOJYyOJ, TIJIMLEPHUH, OTWICHIVIMKOIb, (EHON, (opMabAeru,
aueTanbAeruy, aleToH, MypaBbHHasl KMCIIOTa, YKCyCHasi KUCJIOTa, CTEapUHOBas,
OJIEMHOBAsI, MAJbMUTUHOBAsI KUCJOTHI, TJIMLINH, aJlaHUH, MajbTo3a, (HPYKTO3a,
AHWIVH, TUBUHUII, U30IIPEH, XJIOPONPEH, CTUPOI U IPYTHUE);

c(OPMUPOBAHHOCTh YMEHHUSI OIpPEAENsATh BHUA XUMHYECKOH CBSI3M B
OPraHUYECKUX COEAUMHEHUSAX (KOBAJIEHTHAs W HOHHAas CBA3b, G- U T-CBS3b,
BOJIOPOJHAs CBSI3b);

Cc()OPMUPOBAHHOCTh YMEHMsI NPHUMEHATH IMOJOKEHUS TEOPUU CTPOCHHUS
oprannueckux BemectB A. M. byriepoBa st 0OBsSCHEHHUs 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX COCTaBa U CTPOEHUS;

cOPMUPOBAHHOCTh ~YMEHUU XapaKTepu30BaTh COCTAaB, CTPOCHHE,
bu3znueckre U XMMHYECKUE CBOMCTBA THUIMHYHBIX MPEACTABUTENEH PaziMuHbIX
KJIACCOB ~ OPraHMYECKUX BELIECTB: AJKaHOB, UIUKIOAJIKAHOB, aJKEHOB,
QJIIKaJUEHOB, AJIKUHOB, apOMaTUYECKUX YIVIEBOJOPOJOB, CIIUPTOB, albACTH/IOB,
KETOHOB, KapOOHOBBIX KHCIJIOT, IpPOCTBIX M CJIOXKHBIX 3(QHUpPOB, KUPOB,
HUTPOCOEUHEHUM U aMMHOB, AMUHOKHUCJIOT, O€JIKOB, yIiI€BOJ0OB (MOHO-, TU- U
[OJUCaXapui0B), WIIIOCTPUPOBATh TE€HETUYECKYIO CBA3b MEXKAY HUMU



YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUNA C HCIHOJIB30BAHUEM
CTPYKTYPHBIX (hOPMYII;

c(hOpPMHUPOBAHHOCTh YMEHHUS TOATBEPKIATh HAa KOHKPETHBIX MpHUMEpax
XapakTep 3aBUCHMOCTH PEaKIIMOHHON CITIOCOOHOCTH OPTaHMYECKUX COSTMHCHHIA
OT KpaTHOCTH W THUIIa KOBAJCHTHOMN CBSI3U (O- U T-CBSI3W), B3aUMHOTO BIIUSHUS
aTOMOB U TPYII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTH yMEHUS XapaKTePU30BaTh VMCTOYHUKHU
VTJIEBOJOPOAHOTO CBIpbS (HE(PTh, TPHUPOAHBIA Ta3, YroJib), CIOCOOBI €ro
nepepadoTKU 1 MPAKTUIECKOE TPUMEHEHUE MPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS CHCTEMOI 3HAHWN O €CTECTBEHHO-HAYYHBIX
METOJax ~ TO3HAaHUS —  HAONIOJIEHWH, W3MEPEHUHU, MOJCIUPOBAHHH,
AKCIIEPUMEHTE (peaJbHOM U MBICICHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHHS,

chOpPMUPOBAHHOCTh ~ YMEHHMSI  IPHUMEHATH  OCHOBHBIC  OIEpaluu
MBICIUTEIIEHON JIeATeIbHOCTH — aHAJU3 W CHUHTE3, CpaBHEHHE, 0000IIeHHE,
CUCTEMATHU3AINIO, BBISBICHUE NPUYMHHO-CIICICTBEHHBIX CBSI3€H — IS
W3yYECHUS CBOWCTB BEIIECTB M XUMUUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISBIISITh B3AUMOCBSI3b XUMUUYECKUX 3HAHUI
C TIOHATUSMHU U TPEICTABICHUSMU IPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB
s 00Jee OCO3HAHHOTO TMOHUMAHHSI CYIIHOCTH MAaTepUaJbHOTO €IMHCTBA
MHUpa, HCIOJB30BaTh CHUCTEMHBIC 3HAaHHS 10 OPTraHWYECKOW XUMUHU s
OOBSCHEHHSI M TIPOTHO3WPOBAHUS SIBJICHUI, MMEIONIUX E€CTECTBEHHO-HAYYHYIO
IIpUPONY;

c(hOpPMHPOBAHHOCTh yMEHUH: TMPOBOJUTH ~PACUETHI 1O XUMHUYECKUM
dbopMynaM W ypaBHEHHSM XHMHYECKUX PEAKIUi C HMCIOJb30BaHUEM
¢busnyeckux BeaudyuH (Macca, O0BEM Ta3oB, KOJMYECTBO BEIIECTBA),
XapaKTepU3yIOIINX BEHIECTBA C KOJMYECTBEHHOW CTOPOHBL: pacdéThl IO
HaXOXKJICHUI0O XUMUYECKOW (OPMyIIbI BEHIECTBA MO HW3BECTHBIM MAaCCOBBIM
JOJIIM ~ XMUMHYECKHUX  DJIEMEHTOB, TPOJAYKTaM  CTOpaHWsl, — IJIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOPMHUPOBAHHOCTh yYMEHHWI: TPOTHO3UPOBATH, aAHAJTU3UPOBATH U
OIICHUBATH C TO3UIIUN IKOJOTUYECKON OE30TaCHOCTH TMOCEACTBUSI OBITOBOM U
MIPOU3BOJCTBEHHON JCSATEIHOCTH 4YeJNOBEKa, CBS3aHHOW C TMepepadoTKON
BEIIECTB, HCIOJB30BaTh TIOJYYCHHBIC 3HAHUS MJIs TPUHATHS TPAMOTHBIX
pelIeHni mpooOJieM B CUTYaIUAX, CBI3aHHBIX C XUMHEH;

c(hOpPMHUPOBAHHOCTh YMEHHIA: CAMOCTOSITENILHO TUTAHUPOBATh M TTPOBOJANTH
XUMUYECKUN JKCIEPUMEHT (TMOJyUYeHHEe W HM3YYCHHE CBONCTB OPTraHUYECKHX



BCIIIECTB, KAYECTBEHHBIC PEAKIUHU YTJICBOJAOPOJIOB PA3IMYHBIX KJIACCOB U
KHCJIOPOJICOICPKAIIMX OPTAHNUECKUX BEIIECTB, PEIICHUE YKCIIEPUMEHTATBHBIX
3a/lay MO PACHO3HABAHUIO OPraHUYECKHX BEUIECTB) C COOJIIOJCHHEM IpPaBUII
0e301acHOro OOpallleHus] C BEIIECTBAMH W JIA0OPATOPHBIM O0OpPYIOBAHHEM,
dbopMyupoBaTh 1€Jb MCCIEIOBAaHUS, MPEICTaBIATh B pPa3IMUHON (opme
pe3yNbTaThl SKCIIEPUMEHTA, aHAJTM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTD;
c(OpPMUPOBAHHOCTh YMEHUI:
COOJIOAATh MpaBUia 3KOJOTUYECKH I1eJIECO00Pa3HOTrO MOBEACHUS B OBITY
U - TPYIOBOM JESITEIIBHOCTH B IIENAX COXPAHEHUS CBOETO  370POBBA,
OKPYKarOIIEH IPUPOJHON CPENBI U TOCTUKEHUS €€ YCTOMYMBOTO PA3BUTHS,
0CO3HaBaTh OMNACHOCTb TOKCHYECKOTO JEHCTBUS Ha >KUBBIE OPraHU3MBI
onpenenEHHbIX OPraHMYeCKUX BEIIECTB, MOHKUMAast cMblci nokazarens [TK;
aHAJIM3UPOBATh 1EIECO00Pa3HOCTh MPUMEHEHHS] OPraHUYECKUX BELIECTB B
MIPOMBIITUICHHOCTU U B OBITY C TOYKH 3PECHUSI COOTHOIIEHUS PUCK-TI0JIb3a;
c(hOpPMHUPOBAHHOCTH YMEHUMN: OCYIIECTBISATH II€JICHANIPABICHHBIN MOUCK
XUMUYECKON HWH(POpMAIMA B PA3IUYHBIX HCTOYHUKAX (HAydHas M Y4eOHO-
Hay4JHas JIMTepaTypa, CpelacTBa MaccoBoi naHpopmanuu, UHTepHET U ApyTHE),
KPUTUYECKU aHAIM3UPOBATh XUMUYECKYIO0 HH(POpPMAILIHIO, ITepepadaThiBaTh €€ 1
UCIO0JIb30BaTh B COOTBETCTBUU C MOCTABJICHHON yueOHOM 3a1auei.

11 KITACC

[IpenmerHbie pe3ynpTaThl OCBOEHHUs Kypea «OOmias v HeopraHHUYecKas
XUMUSD» OTPAXKaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O MaT€PHAILHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTSIX M [O3HABAEMOCTH SIBJICHUM MPHUPOJBI, O MECTE U 3HAUEHUU
XUMHH B CUCTEME ECTECTBEHHBIX HayK U €€ poJiu B 00ECIICUEHUH yCTONYMBOIO
pa3BUTHUS, B PEIICHUU MPOOJEM SKOJIOTMYECKON, SHEPreTUYECKONH M MUIIEBOU
0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, CO3JaHUH HOBBIX MAaTEPUAIOB, HOBBIX
MCTOYHUKOB SHEPTUH, B 00€CTIEYEHNH PAllMOHAIBHOTO MPUPOAOINOIB30BaHuUs, B
dbopMUpPOBaHUKM MHPOBO33pPEHHsI M OOLIEH KyJIbTypbl 4YeNOBEKa, a TaKke
HKOJIOTMYECKH O0OOCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/IOPOBBIO M MPUPOIHON
cpene;

BIAJICHUE CUCTEMOM XMMMUYECKHUX 3HAHUH, KOTOpas BKIJIIOYAET:
OCHOBOIOJIArallue MOHATUS — XUMHYECKMHM JJIEMEHT, aToM, sIpo aToMma,
U30TOIbI, D3JEKTPOHHAs 000104Yka aroma, S-, p-, d-aToMHBIE OpOMTaNH,
OCHOBHOE€ U BO30YXXIEHHOE COCTOSHHS aroma, TUOpHIM3alnus aTOMHBIX



opOuTaneii, OH, MOJIEKYJa, BaJCHTHOCTh, AIEKTPOOTPHUIIATEIIBHOCTD, CTETICHb
OKHUCJICHHUS, XHMMHYECKas CBs3b (KOBaJICHTHAs, HOHHAs, MeETaJUIMYecKas,
BOJIOPOJIHAS), KPHUCTAUIMUECKas pEIIETKa, XUMHYECKas peakilus, pacTBOp,
AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, DJICKTPOIUTHYUECKAS] IJUCCOLMALINS, CTEIEHb
JIMCCOLIMALINM, BOJOPOJHBIM IOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTEIbD,
TEIUIOBOM 3(P(PEKT XUMHUUECKON peakiMu, CKOPOCTh XUMHYECKOW peaKIvu,
XUMHUYECKOE PABHOBECHE; TEOPUM U 3aKOHBI (TEOpUS] HIEKTPOJIUTUUYECKON
aucconuannu, nepuoauueckuii 3akoH .M. MenpaeneeBa, 3aKOH COXpaHEHUS
MAaCCHI BEUIECTB, 3aKOH COXPAHECHUS U MPEBPAILLCHUS YHEPTUU TPU XUMUYECKUX
peaKIusx, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX Macce),
3aKOHOMEPHOCTHU, CUMBOJIMYECKHUM SI3bIK XMMHHU, MUPOBO33PEHUECKHE 3HAHMS,
JIeKAIME B OCHOBE NMOHMMAHUSI MPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX
SIBJICHUI; COBPEMEHHBIC MPEJCTABICHUS O CTPOCHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIPHOM . M HAaJAMOJEKYJIIPHOM YPOBHSIX; MPEACTABICHUS O
MEXaHM3MaX XHUMHUYECKUX PEaKIUil, TEPMOJUHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTAX MX IMPOTEKaHUs, 0 XMMHUYECKOM PaBHOBECHUH, PacTBOpax M
JTUCTIEPCHBIX CHUCTEeMax; (PaKTONOTHYECKHE CBEACHHS O CBOWCTBAaX, COCTaBe,
MOJIydeHUM U 0e30MMacHOM HCMOJb30BAaHUM BaXXHEUIIMX HEOPTraHUYECKUX
BEILIECTB B OBITY M MPAKTHUYECKON JEATEIbHOCTH YEJIOBEKAa, OOIIMX HAay4YHBIX
MPUHIUIIAX XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBISTH XapaKTEPHbIC PU3HAKHA TTOHITHH,
YCTAHABIIMBATh HMX B3aUMOCBS3b, HUCIIOJIb30BATH COOTBETCTBYIOLIUE MOHSITHUSA
MIPY ONKMCAHUHM HEOPTAHWYECKUX BEIIECTB U UX MPEBPAILLCHUN;

c(hOpPMHUPOBAHHOCTh YMEHUS HCTOJIB30BaTh XUMUYECKYI0 CUMBOJIUKY IS
coctaBiieHus: (OpMyJT BEIIECTB W YpaBHEHUN XHMMUYECKHUX PEaKIui,
cucrematudeckyro HomeHkiarypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OT/ICJIbHBIX BEIIICCTB;

c(OPMHUPOBAHHOCTh YMEHHSI ONPENENsATh BAJICHTHOCTH W  CTEIICHb
OKHCJICHHUSI XMMHMYECKHUX 3JICMEHTOB B COCJMHEHUSX, BUJ XUMHUECKOM CBS3U
(KoBaJIeHTHasi, UOHHAs, METAJUIMYECKAs, BOJOPOJIHAS), TUI KPHUCTAILUIAYECKOM
PELIETKA KOHKPETHOIO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUS OOBSCHSITH 3aBUCUMOCTh CBOMCTB BEIIECTB OT
BUJIa XUMHUYECKOW CBSI3M W THUMA KPUCTATUYECKOM PEIMIETKH, OOMEHHBIA H
JIOHOPHO-AKIIENITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOM CBA3H;

c(hOpPMHUPOBAHHOCTh YMEHHMH: KJIAacCU(UIMPOBATh: HEOPraHUYECKHE
BEIIECTBA MO MX COCTaBY, XMMHYECKHE PEAKIMU I10 PAa3JIMYHBIM IPU3HAKAM



(uMciay M COCTaBy pearupyrolux BEILIECTB, TEIIOBOMY 3((EKTy peakiuu,
W3MEHEHUIO CTENEeHEeW OKHUCIEHUS JIIEMEHTOB, OOpPaTUMOCTH, Y4YacCTHUIO
KaTajau3aTopa U APYTUE); CAMOCTOSITEIbHO BbIOMpATh OCHOBAHMS U KPUTEPUU
IUI KJIAaCCU(UKALIMY U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKIIUL;

c(OPMUPOBAHHOCTb YMEHUS PACKPBIBATh CMBICI IIEPUOJIUUYECKOIO 3aKOHA
. WN. MenneneeBa ©  JAEMOHCTPUPOBATh €0  CHCTEMATH3UPYIOLLYIO,
OOBSICHUTENbHYIO M IPOTHOCTUYECKYIO (PYHKIIUH;

c(OpPMUPOBAHHOCTh YMEHHIl: XapaKTEpU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB W HOHOB XMMMYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO IEPUOAOB
[lepmomuueckonn  cucrembl .M. MengeneeBa, uUCHONB3yS  MOHATHUSA
«QHEPreTUYeCcKUe YPOBHUY, «IHEPIreTUUECKHUE MIOYPOBHUY, «S-, p-, d-aTOMHbIE
opOUTaNIN, «OCHOBHOE U BO30YXKIEHHOE YHEPreTUUECKHE COCTOSIHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUUYECKUX JIEMEHTOB U UX
coeauHeHnd 1o IepuoxaM u rpymnmam Ilepmommueckou cucremst [I. .
MeHnpneneeBa, BaJEHTHBIE BO3MOXHOCTH AaTOMOB DJJIEMEHTOB Ha OCHOBE
CTPOCHHSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(OpPMUPOBAHHOCTh YMEHHUMN: XapaKTepu3oBaTh (OMHUCHIBATh) OOIIHE
XUMUYECKHE CBOWCTBA BEILIECTB PA3IMYHBIX  KJIACCOB, IIOATBEPKIATH
CYILLIECTBOBAHUE I€HETUYECKOM CBS3M MEXKy HEOPIraHMYECKUMU BELIECTBAMU C
[IOMOILBIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUM;

c(OPMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIUN IMOCPEICTBOM - COCTABIEHUS JJIEKTPOHHOTO
OanmaHca 3THX peakIuil; peakuii MOHHOro oOMeHa MyTEM COCTaBJICHHS HX
IIOJHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUW; PEAKLUMU THIPOJIN3A; PEaKLUh
KOMIUIEKCOOOpa3oBaHusl (Ha MpUMEpe TUAPOKCOKOMIUIEKCOB LIMHKAa U
ATIOMUHUSA);

C()OPMUPOBAHHOCTb YMEHUSI OOBSACHATh 3aKOHOMEPHOCTHU IPOTEKAHUS
XUMHAYECKUX PEAKINN C YYETOM MX JHEPreTUUYECKUX XAPAKTEPUCTHK, XapaKTep
U3MEHEHHSI CKOPOCTH XMMHWYECKOW DPEAaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TaKXKe XapakTep CMELIEHUS XHUMHUYECKOrO paBHOBECHS MOJ
BJIMSIHUEM BHEIIHUX BoznercTBuil (mpuHuun Jle [latense);

Cc()OPMUPOBAHHOCTb YMEHMS XapaKTEpU30BaThb XMMHUYECKHUE PpPEaKIMH,
JeXKallke B OCHOBE NPOMBIIIIEHHOTO ITOJYYEHUsI CEPHON KHUCIOTBI, AMMHUAKA,
oOuiye Hay4Hble NPUHLMIIBI XUMHUYECKUX HPOM3BOACTB; ILEIE€CO00Pa3HOCTh
INPUMEHEHUSI HEOPraHNYECKUX BEIIECTB B IPOMBIIIEHHOCTU U B OBITY C TOUKHU
3pE€HMS COOTHOLLICHHS PUCK-TTI0/Ib3A;



c(OPMUPOBAHHOCTh BJIAJIEHUS CHUCTEMOW 3HAHHM O METOJaX HayYHOIO
MO3HAHUS SIBICHUW NPUPOIBI — HAOMIOACHHUE, H3MEPEHHE, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peajbHbIi W MBICJICHHBIN), HMCHOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHHUS NPUMEHATb OTU 3HAHUSA NPU  AKCIEPUMEHTAIBHOM
UCCJIEIOBAHUM BEILECTB U JJI OOBSICHEHUS XUMHMUYECKHUX SIBIICHUW, UMEIOIINUX
MECTO B IPHUPOJIE, TPAKTUUYECKON NESITENBbHOCTH YEJIOBEKA U B MOBCEIHEBHOMU
KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIISITH B3aMMOCBSI3h XUMUUYECKUX 3HAHHM
C HNOHATUSIMU U TPEJCTABICHUSIMU JIPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB
11t 00Jiee OCO3HAHHOTO MOHMMAHUSI MaTEPUAIbHOTO €IMHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHSI TMPOBOAUTH PACUYETHI: C MCIOJIB30BAHUEM
NOHATUM «MaccoBas JOJs BEUIECTBA B  pacTBOpe» U «MOJISIpHAs
KOHIIEHTpAIMs»; ~ Macchl BelllecTBa WM OO0bEMa ra3a MO M3BECTHOMY
KOJIMUYECTBY BEIIECTBA, MACCe WIH 00BbEMY OJTHOTO M3 YUYaCTBYIOIIMX B pEaKLUU
BEIIECTB; TEIUIOBOTO A(eKTa peakuuu; 3HAYCHUS BOJOPOAHOTO IOKa3aTess
pPacTBOPOB KHUCJIOT M IIEJIOYEH C M3BECTHOM CTENEHBIO TUCCOLUALNU; MACChl
(06bEMa, KOJIMUECTBa BEUIECTBA) MPOIYKTA PEAKIMH, €CIH OJHO M3 MCXOJHBIX
BEIIECTB JAHO B BHUJE paCTBOpAa C ONPEHCIEHHOM MAacCOBOM HOJIEH
PacTBOPEHHOTO BEIIECTBA WM J1aHO B U30BITKE (MMEET MPUMECH); TOJIU BBIXOJ1a
IPOJYKTa peakuu; 00bEMHBIX OTHOIICHUH ra30B;

c(OpPMUPOBAHHOCTh YMEHUI: CAMOCTOSITENILHO TUIAHUPOBATh U IPOBOAUTD
XUMHUYECKUNA  JIKCHEPUMEHT (MpOBEIEHHE  pPeakluuid HOHHOTO OOMeHa,
MOATBEP)KJIECHUE  KAYECTBEHHOTO  COCTaBa ~ HEOPraHUYECKUX  BEIIECTB,
ONpENEIEHUE CPEbl PACTBOPOB BEIIECTB C MOMOLIbI) MHANKATOPOB, U3yYEHUE
BJIMSIHUS Pa3IUYHbIX (PAKTOPOB HAa CKOPOCTh XMMUYECKON pPEaAKIUH, pELICHUE
AKCIIEPUMEHTANBHBIX 3a7a4 1o TeMaM «Mertamib» U «Hemeramis») ¢
coOnro/iecHeM TpaBuyl  Oe30macHoro  oOpaleHust ¢ - BeIlecTBaMu U
nabopaTopHbIM  00OpynOBaHUEM, (OPMYIHPOBATH II€JIb  HCCIIEIOBaHMUS,
MPECTaBIATh B Pa3InYHON (OopMe pe3ynbTaThl SIKCIIEPUMEHTA, aHATTU3UPOBATh
Y OLICHUBATh UX JIOCTOBEPHOCTB;

chOPMHUPOBAHHOCTh yMEHHWH: COONIOaTh TpaBWja  MOJb30BAHHS
XUMUYECKON TMOCYJI0H W J1abopaTOpHBIM 00O0pYyAOBaHHEM, OOpalleHHUs C
BELIECTBAMU B COOTBETCTBUM C MHCTPYKIIMSMU IO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMNBITOB, SKOJOTUYECKH I€JI€CO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOU NESITENBHOCTH B LESAX COXPAHEHUSI CBOETO 30POBbS, OKPYKAOLIEH
MPUPOJHOM Cpelbl M JOCTHKEHHS €€ YCTOMYMBOIO pPa3BUTHs, OCO3HABaTh



OMAaCHOCTh TOKCHUYECKOTO JEWCTBUS HA JKHUBBIE OPraHU3Mbl ONPEEIEHHBIX
HEOPraHMYE€CKUX BEIIECTB, TOHUMAas cMmbica nokazareis 111K
c(hOpPMHUPOBAHHOCTh YMEHUM: OCYIIECTBIATH I€JICHANIPABICHHBIM MOMCK
XUMUYECKON HHGOpPMAllUM B Pa3IMYHBIX HCTOYHUKAX (Hay4yHas U y4eOHO-
Hay4Has JuTepaTypa, cpelicTBa MaccoBoi uHdpopmaiuu, UHTEpHET U Apyrue),
KPUTUYECKH aHAIM3UPOBATh XUMUUYECKYI0 HH(GOpMAIIUIO, IepepadaThiBaTh €€ U
MCIIOJIh30BaTh B COOTBETCTBUU C TIOCTABIICHHON yU4eOHOM 3aqaduei.

TemaTndyeckoe TMIAaHUPOBAHWE COCTABICHO C YYETOM IIEIeBBIX
IPUOPUTETOB BOCITUTATEIBHOIO acrekTa IIKOJIBHOT'O ypoKa,
chopmymupoBanHbiX B [Iporpamme Bocniutanuss MBOY COII ¢ YUOIT Ne 51
r. Kuposa:

* OOy JIeHrnEe 00yJaroumxcsi cCoOM0AaTh HOPMbI OBEICHMUS], TPABUIIA
OOIIEHUs CO CBEPCTHUKAMU U TIEATOTMIECKUMU PaOOTHUKAMH,
COOTBETCTBYIOIINE YKIIAy 00111€00pa30BaTeIbHON OpraHU3aIluH,
YCTAHOBJICHHUE U MOJIEPIKKY T00pOKETATeIbHON aTMOC(EPDI;

*TIIPUBJICUCHNE BHUMAHUS O0yUalONINXCS K ICHHOCTHOMY aCTIeKTy M3y4aeMbIX
Ha ypOKax MPEIMETOB, IBIICHUN U COOBITUH, MHUITUUPOBAHUE OOCYKICHUN,
BBICKA3bIBAHUI CBOETO MHEHHS, BEIPAOOTKH CBOETO JTUYHOCTHOTO OTHOIIEHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM, JIUIIAM.
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Paznen 1. TeopeTnueckue OCHOBbI OPraHM4eCKOH XUMHUU

[Ipenmer
OpPraHUYECKON XHUMUHU.
11 Teopus cTpoeHus

' OpPraHMYECKUX
coenquHeHu A. M.

byrtneposa

bubmoreka IIOK
https://m.edso00.ru/d69d{650

Hroro no pazneny

Paznea 2. YriaeBogopoasl

IIpenenbHbIC
2.1 YTJIEBOJOPOIbI —
aJIKaHbI, ITUKJI0AJIKAHbI

bu6mmoreka [JOK
https://m.edso00.ru/d69d{650

Henpenenvhbie
29 yIJI€BOIOPOIbIL:
' AJIKEHBI, aJIKAIUEHBI,

AJIKMHBI

14

bubmoreka IIOK
https://m.edso00.ru/d69df650




)3 ApomaTtuyeckue 2 bubmoreka [JOK
YTJIEBOJIOPOIbI (ApPEHBI) https://m.eds00.ru/d69df650
[Tpuponusie

54 HCTOYHHUKHU 4 bubmmoreka IIOK
YTJIEBOJIOPOJIOB U UX https://m.edso00.ru/d69d1650
nepepaboTka

)5 ["anorennpousBoHbIE 4 bubmoreka IIOK
yTJIEBOJIOPOJIOB https://m.edso00.ru/d69d{650

Uroro no pazneny 35

Paznen 3. Kucaopojacoaep:xamue opranndecKue coeAuHeHust

bubmmoreka IIOK
3.1 | Crmpret. Geron 1 https://m.edsoo.ru/d69df650
KapGonunbabie
COEIUHCHUS:
319 albAETUIbl U KETOHLI. 1 bubmoreka IIOK
' KapOoHoBbIE€ KMCIOTHI. https://m.eds00.ru/d69df650
Cnoxubie 3UpHI.
Kupsr
bubmoreka IIOK
3:3 | Yresons ? https://m.edso0.ru/d69df650
Uroro no pazneny 41




Paznen 4. A3orcoaep:kaniue OpranHnyeckue coeInHeHus

41 AMUHBL. 12 | but6moreka [JOK
' AMUHOKHUCIIOTEL. benku https://m.edso00.ru/d69d1650
Hroro no pazneny 12

Pa3pgea 5. BbicOKOMOJIEKYJISAPHbIE COCAMHEHUS

51 BbICOKOMOJIEKYJIIpHBIE 6 bubmnoreka [IOK
' COCIUHCHUS https://m.edso0.ru/d69df650
Uroro no pazpeny 6
OBIIEE KOJIMYECTBO 102 3
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11 KIIACC

Ne
n/n

HaumMmenoBanmue
pa3aesioB U TeM
NMPOrpamMmbl

KosnuecTBo 4acoB

Bcero

KonTpoJsbHbIe
padoTbI

IIpakTu4eckue
padoThI

JieKTpOHHBIe (L poBbIe)
o0pa3oBaTesIbHbIC PeCypPChl

Paznen 1. TeopeTnueckue 0CHOBbI XUMHUM

1.1

Crtpoenue
aToMa.
[Tepuoauueckuii
3aKOH U
[Tepuoanueckas
cucTemMa
XUMHYECKHX
3JeMeHTOB /1.
H. MenneneeBa

bu6mmoreka [JOK
https://m.edsoo.ru/2dd57124

1.2

Crtpoenue
BEIIECTBA.
MHoroob6pasue
BEIIECTB

11

bu6mmoreka IJOK
https://m.edsoo.ru/2dd57124

1.3

XUMHUYECKUE
peaKuuu

19

bu6mmoreka [JOK
https://m.edsoo.ru/2dd57124

Hroro no pazneny

39




Paznen 2. Heoprannyeckasi Xumusi

bu6mmoreka IJOK
2.1 | Hemeranm 31 ! 3 https:/m.edsoo.ru/2dd57£24
bu6mmoreka IJOK
2.2 Meranet 23 1 2 https://m.edsoo.ru/2dd57124
Uroro no pazpeny 54

Pasznena 3. Xumud v :Ku3Hb

Metoanl
31 IMO3HAHUS B 9 bu6mmoreka IJOK
) XUMHAU. XAMUAS https://m.edsoo.ru/2dd57124

" )KU3Hb

Uroro no pazneny 9

OBLLEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

102 4 8




