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MHNOACHUTEJBbHASA 3AIIUCKA

Pabouas mporpamma 1o XMMHHM Ha ypOBHE CpeJHero obuiero obpa3zoBaHus pa3paboTaHa Ha
ocHoBe ®DenepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 oOpasoBanuu B Poccuiickoit
Oenepaunn», TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS (eaepanbHON 00pa30BaTEIbHON MPOrpaMMBbl
cpennero oomero oopazopanuss(P@OIl COO), npencraBieHHbIX B DeepabHOM TOCY1apCTBEHHOM
obpaszoBatensHOM cTangapte COO, ¢ yuérom Konuenumu npenojgaBaHus yu4eOHOTO MpeaMeTa
«Xumus» B 00pa3oBaTelbHBIX opranu3anusx Poccuiickoit denepanuu, pealn3yrIUX OCHOBHBIE
o0Opa3oBaTeNbHbIe NMPOTPaMMbI, U OCHOBHBIX MOJOXKeHUN «CTpaTeruu pa3BUTHS BOCIHUTAHUS B
Poccutiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbkenue IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YYEHHUS 3aHMMAeT Ba)XKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOTO oOpa3oBanus ywammxcs 10-11 xmaccoB. M3yuenue mnpeamera,
peanusyemoe B yCIOBUsIX AU depeHIIMpOBaHHOTO, MPOGUILHOTO 00YUYSHUS, TPU3BAHO 0OCCIICYHTh
0011e00pa3oBaTeIbHy0 U OOMICKYIbTYPHYIO MOATOTOBKY BBIMTYCKHHUKOB IIKOJIBI, HEOOXOIUMYIO
Ui ajanTalud MX K OBICTPO MEHSIOMIMMCS YCIOBHSIM JKH3HH B COIIMyME, a Takxke s
MPOJOJKEHHS] 00YYeHHsI B OpPraHu3aluiax MpodecCHOHATBHOIO 00pa30BaHUs, B KOTOPHIX XUMHS
SIBJIICTCSL OJTHOM U3 MPUOPUTETHBIX TUCIUTIINH.

B nmnporpamme mno XuUMUU Ha3zHaYeHHE MpeAMeTra «XUMHUS» IOJIy4yaeT MOAPOOHYIO
MHTEpPIIpETallMI0 B COOTBETCTBUM C OCHOBomojararmomumu nonoxenusmu DProc COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJep)KaHUs, Pe3ylIbTaToB OOy4eHUs U TPeOOBaHWI K ypPOBHIO
MOATOTOBKU  BBIMYCKHUKOB. (CBHUIETENILCTBOM TOMY SIBJISIFOTCS  CJEAYIOIIME BBIMOJIHSIEMbIC
MIPOrpaMMOil MO0 XUMHUU (QYHKIUU:

e uH(pOpPMAIMOHHO-METOAMWYECKasl, pealu3alus KOTOpoi oOecrmedynBaeT MOTy4yeHUe
NPEJCTAaBICHUA O WENSAX, COJACpKAHWHU, OOIIed CcTpaTeruu OOydYeHHs, BOCIUTAHHUS M
pa3BUTHA O0YyYaroIIMXCS CPEJICTBAMHU IpPEeIMETa, M3y4aeMOro B paMKax KOHKPETHOIO
npodus;

e OpraHU3allMOHHO-TUIAHUPYIOLIAs, KOTOpas IMpeaycMaTpuBaeT ONpEJesICHHE: MPUHIUIIOB
CTPYKTYpUPOBAaHUS M  TIOCIEAOBAaTEIbHOCTH  HW3Y4YeHHS  y4yeOHOro  Marepuana,
KOJMYECTBEHHBIX M KAYEeCTBEHHBIX €r0 XapaKTEPUCTHK;, MOIXOJO0B K (POPMHUPOBAHUIO
COJIEP’KAaTEIbHOM OCHOBBI KOHTPOJII UM  OLEHKH 0oOpa3oBaTeNbHbIX JOCTHXKEHUMN
oOyyaroluxcsi B paMKax HWTOTOBOM arTecTanud B (OpME €IMHOIO TOCYIJapCTBEHHOTO
JK3aMeHa M0 XUMUHU.

[IporpamMma asist yrinyOin€HHOTO U3yUEHUS XUMUHU:

® YCTaHABIIMBAaET WHBAPHAHTHOE MPEIMETHOE COJIepiKaHue, 00s3aTebHOE ISl U3yYeHUS B
pamMKax OTAENbHBIX Mpoduiiel, MpeaycMaTpruBaeT pachpe/ieieHue U CTPYKTYpUPOBaHHE
€ro 1o KJjlaccaMm, OCHOBHBIM COJIEpKaTeJIbHbIM JIMHUSAM/pa3/iesiaM Kypca;

e aéT MpUMEpHOE paclpenesieHue y4eOHOro BpEeMEHH, PEKOMEHIYEeMOIro sl MU3ydeHHs
OTJICTBHBIX TEM;

e [peasaraeT MPUMEPHYIO MOCIEN0BATEIBHOCTh U3YUEHHUs YUeOHOTO0 MaTepHalia ¢ yu4E€ToM
JIOTUKH TTIOCTPOCHHS Kypca, BHYTPUITPEIMETHBIX U MEKITPSIMETHBIX CBS3CH;

e 1aéT METOAWYECKYI0 WHTEpHpeTaluio Lejaeil W 3ahay  M3y4deHHs I[pelMera Ha
yriy0aEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHEr0 00IIEro
o0Opa3oBaHMs, COJEPKATEIBHON XapaKTePUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
OCHOBHOH 00pa30BaTeNIbHON MPOrpaMMbl CpeaHero oobIero oOpa3oBaHusi (JINYHOCTHBIX,



METanpeIMETHBIX, MPEIMETHBIX), a TakkKe C Y4€TOM OCHOBHBIX BHAOB Y4eOHO-
MO3HABATENIBHBIX JEHCTBHUI 00YJarOIIErocs MO OCBOSHUIO COJIEPKaHUs TIPEeIMETA.

[To BceM Ha3BaHHBIM MO3UIUSAM B MPOrPaMMeE 110 XUMHUHU MPETYCMOTPEHA TPEEMCTBEHHOCTb C
oOyueHHeM XMMHUU Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMs. 3a MpeiesiaMd yCTaHOBJICHHOM
MPOrpaMMoOil Mo XUMHUU 00sA3aTeNbHON (MHBAPHAHTHOM) COCTABISAIONIEH COJEp)KaHUS y4eOHOro
npenMera «XUMHUSD» OCTaETCs BO3MOXKHOCTH BBIOOpA €r0 BapHUATUBHOM COCTABIISIFOIICH, KOTOpas
JIOJKHA OTIPEIENIATHCS B COOTBETCTBUU C HANIPABICHUEM KOHKPETHOTO MPOdUiIs 00ydeHusI.

B cootBercTBUU ¢ KOHIeNTyaibHbIMU noJI0keHUsIMU PT'OC COO 0 Ha3HAYEHUHU TIPEAMETOB
0a30BOro W yriayo0iaEHHOTO ypoBHEH B cucteme nuddepeHIupoBaHHOr0 OOy4YeHHS HAa ypOBHE
cpeaHero oOmero o0Opa3oBaHHs XWMHUS Ha YPOBHE YINIYONEHHOTO H3YYEHHUS HaIlpaBleH Ha
peanu3aIuio TPEeeMCTBEHHOCTH C MOCIIEAYIOMIMM 3TAllOM MOJyYeHHs] XUMUYEeCKOTO 00pa30BaHus B
pamMKax HM3yueHHUs CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX W XMUMHYECKHMX AMCLUMIUIMH B By3aX H
OopraHm3anusax cpefaHero mnpodeccuonanbHoro odpa3zoBaHus. B 3Toi cBsi3u H3ydeHHe HpeaMmeTa
«XUMHS» OPUCHTUPOBAHO MPEHMYIIECTBEHHO Ha PACIIUPEHHE U YIIyOJICHHE TEOPETUYECKOW M
MPAKTUYECKON MOJATOTOBKHM O0YYaIOLINXCsl, BRIOPABUIMX ONPEAEIEHHBINH NMPOpuiIb 00y4eHus, B TOM
Yyclie ¢ MEPCINEeKTUBON MOCIEAYIOUIEro MOJYyYeHUsI XMMHUYECKOTO O0Opa3oBaHMsI B OpPTraHU3AIIMSIX
npodeccuonansHoro ooOpazoBanus. Hapsay ¢ stum, B cBere TpeboBanuiik ®I'OC COO k
IUTAHUPYEMBIM pe3yJbTaTaM OCBOEHHS (eaepanbHOil 00pa30BaTeIbHONW MPOTPAMMBI CPETHETO
obmiero oOpa3oBaHMsI M3ydeHUE TpeaMeTa «XHUMHS» OPUECHTHUPOBAHO TAK)KE HA PEIICHHE 3a/ad
BOCIIUTAHHUSI ¥  COLUMAJIBHOTO Pa3BUTUs  OOyYalOIIUXCS, Ha (GOPMUPOBAHWE y  HHX
OOIICHHTEIUIEKTYaIbHBIX YMEHHM, YMEHUW paluMoHATW3alud Yy4eOHOTO Tpyaa M 0O0O0OIIEHHBIX
CHO0CO0O0B AESITENFHOCTH, UMEIOIINX MEXIUCIUIUIMHAPHBIN, HAIIPEIMETHBIN XapakTep.

CocTaBisOIMMMHE TIpeAMETa «XUMHS» Ha YpPOBHE YIUIYOJIEHHOTO H3YYECHHS SIBIISIOTCS
yrayonéanaple Kypebl — «Opranudeckas xumus» U «OOmas U HeopraHuveckas Xxumus». [lpu
OTpeIeNICHUU MOAXO0J0B K OTOOPY U CTPYKTYPHOU OpraHu3alud COAEpkKaHHSI ITHX KYypCOB B
IporpaMMe Mo XUMHH 3a OCHOBY HpuHATHI nosiokeHus GI'OC COO o paznuumsx 6a30BOro u
yrayOaEHHOTO YPOBHEH U3yUeHUs IpeaMeTa.

OcHoBy cozepxanus KypcoB «Opranudeckas XxuMmusi» u «OO011as 1 HeopraHudecKast XUMHUS
COCTaBJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHMM M yMEHM, OTHOCSIIUXCA K 0a30BOMY YPOBHIO
M3y4yeHUs MpeaMera. JTa CUCTEMa 3HAHUU IMOJIYy4YaeT ONpeneNEéHHOE TEOPETHUUECKOEe JIOMOJIHEHHE,
MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIIHNK 00HEM (haKTOJIOTUYECKOTO MaTepuara.
Tax, Ha yriayOn€HHOM ypOBHE HM3Yy4€HHs MpeaMera oOecreuyeHa BO3MOXKHOCTh 3HAYUTEIBHOIO
yBeJIUYEHUSI 00bE€Ma 3HAHUN O XMMHUYECKHX DJIEMEHTaX U CBOMCTBAX WX COCIWHEHUN Ha OCHOBE
paciidpeHusi W yriayOJleHus TpeJCTaBICHUH O CTPOSHUHM BEIIeCTBa, XWMHUYECKOW CBSI3U H
3aKOHOMEPHOCTSIX TPOTEKAHUS PEaKIUid, pacCMaTPUBAEMbIX C TOYKU 3PEHUS XUMHYECKOU
KUHETUKA W TEePMOJMHAMHKHU. V3ydeHue mepuoaudeckoro 3akoHa W llepuogudeckoil CHUCTEMBI
XUMHUYECKHUX DJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXaHWYECKUX MPEICTABICHUAX O
CTpPOCHHH aToMa. XHUMHUYECKasi CBSI3b OOBSCHAETCS C TOYKU 3PEHHS SHEPreTUYEeCKHX HU3MEHEHUN
npu e€ oO0pa3oBaHMM W pa3pylIEHUHU, a TAKXKE C TOYKHM 3pEHUS MEXaHU3MOB €€ 00pazoBaHUS.
N3yuenne TUNOB peakmuii JomoHsAeTCsS (POPMUPOBAHUEM TIPEACTABICHUN 00 JIEKTPOXUMHUECKUX
npolieccax M 3JIEKTPOJIU3€ paciljlaBOB U PacTBOPOB BeLIECTB. B Kypce opraHuyeckoid XUMHUM NpH
PaCCMOTPEHHH PEAKIMOHHON CIIOCOOHOCTH COENMHEHUH yIensercs 0co0oe BHUMaHUE BOMPOCAM
00 21eKTpOHHBIX (P (HeKTax, 0 B3AMMHOM BJIMSIHUM aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEaKIIHid.

Oco0oe 3HaueHHE MMEET TO, YTO Ha COJIep)KaHHWE KYpCOB XUMHUHU YIIyOJEHHOTO YpPOBHS
M3YYCHHUS JJIs KIacCOB OMpeneaéHHOro mpoduis (TIaBHBIM 00pa30oM Ha UX CTPYKTYPY U XapakTep



JIONOJTHEHUH K OOIIel cucteMe NMpeIMEeTHBIX 3HaHWH) OKa3blBAaIOT BIUSHUE CMEXKHbIC MPEAMETHI.
Tak, HarpuMep, B COAEp)KaHUU TpPeAMETa I KIACCOB XMMUKO-(PU3UIECKOTr0 Mpoduis 00ibIoe
3HaYeHue OyAyT HMMETh 3JIEMEHTHl y4eOHOro marepuana mo obmeid xumuu. [lpu usydeHun
npeaMeTa B JaHHOM CiIydae akUEeHT OyAeT cleslaH Ha OOIIMHOCTh METOJOB I03HaHMs, OOIIHOCTh
3aKOHOB U TE€OpUIl B XUMUH U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAs Teopus (MOJIEKYJIIpHAs TEOpUs B
¢u3nKe), 3aKOHBI COXPAHEHHS MacChl W DHEPIrUH, 3aKOHBI TEPMOJUHAMUKH, ODIEKTPOJIN3a,
MPEJCTABICHNUS O CTPOCHUHU BEIIECTB U JPYroe.

B TO Xe Bpems B cofepiKaHUU MpeaMeTa AJs KJIACCOB XUMHUKO-OMOJOrHYECKOro Mpoduis
OonbIIMH yAenbHBIA Bec OyAeT MMEThb OpraHumdeckas Xxumus. B 3Tom ciiyuae mpeaocTaBisieTcs
BO3MOYKHOCTh JUIsl 00jiee OOCTOSITENIFHOTO PACCMOTPEHUSI XUMHUYECKOW OpraHM3alui KIETKH Kak
OMOJIOTUYECKOIl CHUCTEMBI, B COCTaB KOTOPOH BXOIAT, K NpPUMEpPY, TaKUe CTPYKTYpHBIE
KOMIIOHEHTBHI, KaK JMIMUIbI, OCJIKH, YIIIE€BO/Ibl, HYKJIEHHOBbIE KUCJIOTHI U Apyrue. [Ipu sTom 3HaHusA
O COCTaBe M CBOWCTBAaX IpEICTaBUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIIy’KaT
OCHOBOH JIJIs1 U3Y4EHUS CYIIIHOCTH IPOIeccoB (POTOCHUHTE3A, ABIXaHUS, TUIIEBAPEHUSI.

B mane ¢opMupoBaHHsS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOILICHAYYHBIX
METO/IOB IO3HAHUS U OIbITA MPAKTUYECKOIO NMPUMEHEHUS HAay4yHbIX 3HAHUM M3ydyeHHE MpeamMeTa
«XuMHs» Ha YriyOnEHHOM YpPOBHE OCHOBAaHO HA MEXIPEIMETHBIX CBS3AX C Y4EeOHBIMU
IpeJMeTaMy, BXOJSIIMMHU B COCTaB MpeAMETHbIX oOnacteil «EcTecTBeHHO-HAay4yHbIE MPEIMEThI»,
«Marematuka u nHpopMmaTuka» U «PyccKuil sI3bIK U IUTEpaTYypay.

[Ipu m3ydenum ydeOHOrO mpenmera «XWMHS» Ha YIIyOJIEHHOM YpOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO M CpegHero oobmero oOpa3oBanus (Ha ©0a30BOM ypoBHE), 3aaaueit
IIEPBOCTEIIEHHON 3HAYMMOCTU sBIsETCS (OPMHUPOBAHHME OCHOB HAYKHM XHMMHUU Kak o00JacTu
COBPEMEHHOT'O €CTECTBO3HAHMSI, TPAKTUIECKOH JEATEIILHOCTH YEIOBEKa M OJHOTO M3 KOMIIOHEHTOB
MUPOBOM KyNnbTyphl. Pemienue 5ToM 3amaud Ha yriayOJ€HHOM YpOBHE H3YYEHHsI MperMeTa
IpearosiaraeT pealu3alnio Takux Lenei, Kakx:

e (opMHUpOBaHHE TPEACTABICHUI: O MAaTEPHAIHLHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
M03HABAEMOCTH SIBJICHUH NMPHUPOJbI, O MECTE XMMHUU B CHCTEME €CTECTBEHHBIX HAayK M €&
BeAylIeld poiMM B OOECIEYCHWH YCTOHYMBOTO pPA3BUTHS UEIOBEYECTBA: B PEIICHUU
npoOJIeM HKOJIOTUYECKOH, IHEPTeTUYECKOM W THIIEBOH O€301MacHOCTH, B Pa3BUTHHU
MEIULMHBI, CO3JJaHUN HOBBIX MAaTE€PHUaioOB, HOBBIX MCTOUHUKOB SHEPIHH, B 00ECIICUEHUN
palMoOHAIBHOTO TPUPOAONOIb30BAHUSA, B (HOPMUPOBAHMM MHUPOBO33PEHUS M 0oOIIeH
KyJIbTyphl 4YeJOBEKa, a TaKXKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0OPOBBIO U IPUPOIHOM Cpee;

® OCBOCHME CHCTEMbl 3HAHUH, JEXKAIIUX B OCHOBE XHMHMYECKOW COCTaBIISAIOLICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa: (yHIaMEHTAJIbHBIX MOHSATUHN, 3aKOHOB M TEOpUi
XMMHHU, COBPEMEHHBIX IPEJICTaBIEHUIl O CTPOCHUHU BEIIECTBA HAa Pa3HBIX YPOBHIX —
aTOMHOM, MOHHO-MOJIEKYJISDHOM, HAIMOJEKYJISIPHOM, O TEpPMOJMHAMMYECKHX U
KHMHETHYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHMS XUMHYECKHX PpEaKIuil, 0 XUMHYECKOM
pPaBHOBECHH, PACTBOpaxX W JUCHEPCHBIX CHUCTEMaX, 00 OOIMMX HAyYHBIX MPHUHITUIIAX
XHUMHUYECKOT0 MPOU3BO/ICTBA;

e (opmMupoBaHHEe Yy OOyYalONIMXCS OCO3HAHHOTO TIIOHMMAaHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMHUYECKUX 3HAHMH i1 OOBSCHEHUS KIIOYEBBIX HACH U Mpobdiem
COBPEMEHHOM XMMHUH, Ui OOBSICHEHUS M MPOTHO3UPOBAHMS SBJICHUH, HMEIOIINX
€CTeCTBEHHO-HAYUHYIO MPHPOJY; TPAMOTHOTO PEIICHHS MPOOJIeM, CBSI3aHHBIX C XUMHEH,
MPOTHO3UPOBAHMS, aHAIM3a W OICHKA C TO3WIUH DKOJOTHYECKOW Oe301MmacHOCTH



MOCJICICTBUIT OBITOBOM W TPOW3BOJICTBEHHOW NEATEIBHOCTH 4YEIOBEKAa, CBS3aHHOM C
XUMHYECKUM MTPOU3BOJICTBOM, UCIIOJIL30BAHUEM U TIEpEPaOOTKOM BEIIECTB;

e yriayOJeHWe NpPEACTaBICHUM O HAyYHBIX METOJax I[I03HAHUS, HEOOXOIUMBIX IS
MPUOOPETEHUsT YMEHUN OPHUEHTHPOBATHCSI B MUPE BEIICCTB U OOBSCHEHHS] XUMHUYECKHX
SIBJICHUM, UMEIOIUX MECTO B IIPUPOJE, B IIPAKTUYECKON NEATEIbHOCTH U IOBCEIHEBHON
KU3HHU.

B nnane peanuzanuu nepBoouYepeHBIX BOCIUTATEIbHBIX U PAa3BUBAIOLINX (YHKIIUI 11€IOCTHON
CHCTEMBI CPEIHEro OO0IIero oO0pa3oBaHMs MPH M3YYEHHH IMpeaMeTa «XHUMHUs» Ha YriayOoi€HHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh IPUOOPETAIOT TaKKe IIeTN U 3a7a4H, KaK:

® BOCNHUTaHHE YOSXKIAEHHOCTU B MMO3HABAEMOCTH SIBIICHUI MPUPOJIBI, YBAKEHUS K MPOIECCY
TBOpUYECTBA B OOJACTH TEOPETUYECKUX M TMPUKIAAHBIX HCCICAOBAaHUNA B XUMHH,
(dhopMUpOBaHHE MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHIO U IO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEYETIOBEYECKIX [ICHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, HHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
oOyy4aromuxcs, popMHUpOBaHNE Yy HUX CO3HATEILHOTO OTHOLICHHUS K CAMOOOPa30BaHHIO U
HENPEPBIBHOMY OOpa30BaHHMIO KaK YCIIOBHIO YCICIIHOW TPOQECCHOHATBHOU U
OOIIECTBEHHON NeATeIbHOCTH, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 3JI0pOBBIO U
MOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HH,

e (opmupoBaHME yYMEHHUH U HABBIKOB pPa3yMHOTO MPHUPOJIONOIL30BAHUS, pPa3BUTHE
3KOJIOTUYECKOU KYJbTYpBHI, npuodpeTeHue OIbITa 00IIECTBEHHO-TIOJIE3HON
9KOJIOTUYECKON JEATEIBHOCTH.

OOm1ee 9rcIo 4acoB, MPETyCMOTPEHHBIX JUIS U3YUSHHSI XUMHUH Ha YTITyOJIEHHOM YPOBHE CPEIHETO
obmero oopazoBanus, coctasisieT 306 gacos: B 10 kmacce — 136 4vaca (4 yaca B Henenmo), B 11
kiacce — 170 gaca (5 yacoB B HEEIIO).

COJAEPKAHUE OBYYEHUA

10 KJIACC
OPTAHUYECKASA XUMUSA

Teoperuyeckre 0OCHOBBI OPraHUYeCKONH XUMHH.

[Ipenmer u 3HaYeHHE OPraHUYECKON XUMUH, TPEICTABICHUE O MHOI000pa3uy OPraHUnYeCKUX
COCAMHEHHU.

DNEeKTPOHHOE CTPOEHHE aToMa yrjiepojaa: OCHOBHOE U BO30YXAEHHOE COCTOSHHSL.
BanenTHBIE BO3MOKHOCTH aToOMa yriepoaa. XuMuyeckass CBSI3b B OpraHn4e€CKuXx COCAVHCHUAX.
Tunsl rubpuAn3aMy aTOMHBIX opOuTanei yriaepoja. MexaHuU3Mbl 00pa3oBaHHS KOBaJICHTHOM
cBsi3M (OOMEHHBIN M TOHOPHO-aKIENTOPHBIN). TUIbI epeKkphIBaHUS aTOMHBIX OpOUTaiei, G- u m-
ce3u. OpuHapHas, JBOWHas W TpouHas CBsA3b. CHOCOOBI pa3pbiBa CBSI3€M B MOJEKYyJax
opraHudeckux BemiecTB. [loHsTHE 0 CBOOOHOM paauKaie, Hykieohuse u JeKTpodue.

Teopust crpoeHuss opranndyeckux coeauHeHuii A.M. bymiepoBa u  coBpeMEHHbIE
MIPEJICTABICHNUSI O CTPYKTYypE MOJIEKYJ. 3HAUEHUE TEOPUM CTPOEHUS OPTaHMYECKHUX COEHUHEHMM.
Monekynsipable ¥ CTpyKTypHble (opmynbl. CTpyKTypHBIE (OPMYIbl Pa3IMYHBIX BHUJIOB:
pa3BépHyTas, COKpaumi€HHas, ckeneTHas. 3omepusa. Buael u3omepuu:  CTpyKTypHasd,



MPOCTPAHCTBEHHAsA. DJEKTPOHHbIE A((PEeKTl B  MOJEKyJlaX OpPraHM4YeCKHMX COEIUHEHUMN
(MHIYKTUBHBIA U ME30MEPHBIN 3P PEKTHI).

[IpencraBnenue o KiacCU(pUKAIMU OpraHUYECKHX BemiecTB. [loHATHE O (YHKIMOHAIBHOM
rpynne. ['omomnorus. 'omosnorudeckue psiapl. CucremMarndeckass HOMEHKJIATypa OpPraHHMYECKHX
coenunenuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIIBHBIX MPEICTAaBUTEIICH.

OcobenHoctn ¥ Kilaccu(ukanus  OPraHUYECKHUX  PEaKIHid. OxucnuTeNnsHO-
BOCCTAHOBUTEIJIbHBIC PEAKIIMU B OPraHMUECKOW XUMUH.

DKCrepuMEHTAIbHbIE METOAbl HM3Y4YeHMsI BEIIECTB M HMX MPEBPALCHUI: O3HAKOMIIEHUE C
o0Opa3naMu OpPraHUYECKUX BEIIECTB M MaTepuajaMH Ha WX OCHOBE, OMBITHI MO MPEBPALICHUIO
OpPraHUYECKUX BEIECTB MPU HarpeBaHUM (ILUIaBlIeHHE, O0YTIIMBaHUE U TOPEHUE), KOHCTPYUPOBAHUE
MoOJIeJIel MOJIEKYJI OPTraHUYECKHUX BEILIECTB.

YriaeBoaopoabl.

Anxanbl. ['omonoruueckuil psj ankaHoB, oOmas Qopmysia, HOMEHKIATypa M H30MEpHS.
DJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-TMOpHMAM3AIUA ATOMHBIX
opOuTaneit yriepojaa, 6-cBs3b. Ou3nueckue CBOMCTBA aTKaHOB.

XUMUYECKHE CBOWCTBA aJKAHOB: PEAaKIMM 3aMEIEHUs, M30MepU3aluu, ACTUIAPUPOBAHMUS,
UUKIIU3alWY, TUPOJIN3a, KpeKUHTra, TopeHus. [IpencraBienne o MexaHu3Me peakinii paauKaibHOTO
3aMelIeHUS.

Haxoxnenne B mpupoae. CriocoObl MoydeHns U MPUMEHEHUE aJTKaHOB.

[ukmoankanel. O0mas ¢opMyna, HOMEHKIaTypa W w3oMmepusi. OCOOCHHOCTH CTPOCHHS U
XUMHUYECKUX CBOMCTB MalbIX (UMKIOMNPOMAaH, LHUKIOOyTaH) U OOBIYHBIX (LIMKJIONEHTAaH,
LUKIIOTeKCaH) IUKI0aIKaHOB. CrocoObl MOMyYeHHs U IPUMEHEHHE [TUKII0ATIKAHOB.

Pacuemnvie 3aoauu:

Haxoorcoenue monekynsipnot opmynvl opeaHuiecko20 COeOUHeHUus No MAacco8biM O00IAM
IEeMEHMO8, B8XOOAUWUX 8 €20 COCMAB, HAXONCOeHUe MONEeKVIAPHOU Gopmynvl OpeaHuiecKko2o
coeounenus no macce (06vEmy) NPoOYKMo8 c2opanus, no Koauvecmeay gewecmea (macce, 06vémy)
NPOOYKMO8 peakyuu U/uiu UCXOOHbIX 8eujecms, YCMAaHoGlIeHue CmpYKmypHoUu @dopmyivl
Op2aHU4eCcK020 Bewecmsea Ha OCHOBe €20 XUMUYECKUX C80UCME Uulu Cnocooos NomyyeHus,
onpedeiieHue 00U BbIX00A NPOOYKMA Peakyuu Om meopemudeck BGO3MONCHO20 NO meme
«IIpedenvhobie y2n1e6000p00bLY.

Ankensl. ['oMonornyeckuii psaj aakeHoB, o0mias Gopmysa, HOMEHKIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKEHOB, SP?-rHOPUIN3aIMs aTOMHBIX OpOHTalIel yrieposa,
o- 1 m-cBsi3u. CTpyKTypHass M reomerpuueckas (Luc-TpaHc-) nzomepusi. Ou3nueckue CBOWCTBA
QJIKEHOB. XMMMYECKHE CBOWCTBA: peaKIMM NPUCOCAMHEHUS, 3aMEIEHUS B O-TIOJIOKEHUE MpHU
JBOMHOM CBSI3U, MOJMMEpPU3aluK U OKkucieHus. [IpaBuno MapkoBHukoBa. KauecTBeHHBIE peaknu
Ha JIBOMHYIO CBsi3b. CIIOCOOBI MOTYYEHUS U TPUMEHEHHE ATKSHOB.

AJKaeHbl. Knaccudukanus aJIKaINeHOB (conpsikEHHBIE, U30JINPOBaHHbIE,
Kymynuposannvie). OCOOEHHOCTH AIIEKTPOHHOI'O CTPOEHUS U XMMHYECKHUX CBOMCTB CONMPSKEHHBIX
IUeHoB, 1,2- u 1,4-npucoeaunenue. [lonumepusanus conpsskEHHBIX qUeHOB. CocoObl MOMydeHus
Y TIPUMECHEHUE aJIKaJHCHOB.

Ankusbl. ['oMonoruueckuil psa ajakuHOB, o0mas ¢Gopmynna, HOMEHKJIATypa U H30MEpHs.
DJNEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AJIKHMHOB, SP-THOpHIM3AIUs aTOMHBIX
opOutaneit yriaepoga. DusnUecKue CBOWCTBA QJIKWHOB. XHMHYECKHE CBOWCTBA: PEAKIIUU
MPUCOCTUHEHUS, JUMEpPH3ald W TPUMEpPH3alluK, OKHUCICHUs. KHCIOTHBIE CBOWCTBA AJIKHHOB,



MMEIOIMX KOHIIEBYIO TPOWHYIO CBsi3b. KadecTBEHHBIE peaklMM Ha TPOWHYIO CBs3b. CHOCOOBI
MOJIy4EHUS U TIPUMEHEHUE alTKUHOB.

Pacuemnvie 3adauu:

Haxooicoenue monekyusipuoti popmynvl opeaHuiecko20 COeOUHEeHUss No MAcCCO8bIM O0IAM
IEMEHMO8, BX00AUUX B €20 COCMAB, HAXONCOEHUe MONEKVIAPHOU (BOPpMYIbl OPeAHULECKO20
coeounenus no macce (06vEmy) NPOOYKMO8 c2opanus, no KOIU4ecmasy geuecmea (macce, 00vémy)
NPOOYKMO8 peakyuu U/uiu UCXOOHLIX GeujeCms, YCMAHOGIeHUe CMPYKMYPHOU Gopmyivl
OP2AHUYECK020 Geujecmed HA OCHOBE €20 XUMUYECKUX CBOUCME UlU Cnocobo8 Noy4eHusl,
onpeodenenue 00U BbIX00d NPOOYKMA peaxyuu om MmMeopemuyeck 603MOICHO20 NO meme
«HenpeodenvHvle yenes000poobly.

Apomarndeckue yrieBoAopoabl (apeHsl). ['omonornyeckuii psija apeHoB, obmias (opmyia,
HOMEHKJIATYpa M HM30MEpHs. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE MOJICKYNBI OCH30Ja.
@dusnuecKkue CBOMCTBA apeHOB. XHMMHUYECKHE CBOWCTBA OEH30JIa M €ro TOMOJIOTOB: pPEaKLIUuU
3aMelIeHus B OCH30JbHOM KOJIBIE M YIJICBOJOPOJHOM pajuKaie, PEeakUud MPUCOCTUHEHNS,
OKHCJICHHE TOMOJIOTOB OeH3oua. [IpencraBieHre 00 OPHUEHTUPYIOIIEM JICHCTBUU 3aMECTHTEICH B
OCH30JIBHOM KOJIbIIC Ha MPUMEPE aTKWIBHBIX PaJUKaIOB, KapOOKCHILHOU, THAPOKCHILHON, aMUHO-
W HUTPOTPYIIBI, aTOMOB rajioreHoB. (OCOOECHHOCTH XHMMHUYECKHX CBOWCTB  CTHUpOJIA.
[Momamepusanus ctuposna. CriocoObl MOTY4YEeHUS ¥ TPUMEHEHHE ApOMATHIECKUX YTIIEBOIOPOIOB.

Pacuemnvie 3adauu:

Haxoorcoenue monekyusipuoti popmynvl opeanuiecko20 COeOUHEeHUss no MAcCO8blM O0JIsAM
INEMEHMO8, BX00AUUX 6 €20 COCMAB, HAXONCOEHUe MOJEKVIAPHOU (POPpMYIbl OPeAHUYECKO20
coeouneHus no macce (00bEMy) NPOOYKMO8 c2Opanusi, no KOJU4Yecmasy eewecmea (macce, 00vémy)
NPOOYKMO8 peakyuu U/uiu UCXOOHbIX GeujeCms, YCMAHOGIeHUe CMPYKMYPHOU OopMmyivl
OP2AHUYECK020 Geujecmed HA OCHOBE €20 XUMUYeCKUX C8OUCME Ulu CHnocobo8 NOY4eHUsl,
onpeodeneHue 00U GbIX00Ad NPOOYKMA peakyuu om Mmeopemudeck 603MOICHO20 NO meme
«Apomamuyeckue y2n1e8000po0bLy.

[Ipuponnsiii ra3. [lonytHeie HedTaHbIle ra3sl. Hedth u €€ npoucxoxnenue. KameHHbIl yroip
U IPOAYKTHI ero nepepadbotku. CrocoObl nepepaboTku HeTH: TIeperoHKa, KpeKUHT (TEepMUYECKUH,
KaTtanuTuueckuit), pudopmunr, nuponus. IlpoaykTsl mepepaboTku HedTH, WX MPUMEHEHHE B
MPOMBIIITIEHHOCTH U B OBITY.

I'eneTrueckas CBsI3b MEXKAY Pa3IMUYHBIMHU KJIACCAMH YTIIEBOJIOPO/IOB.

DJNEeKTPOHHOE CTPOCHHE TaJIOTEHIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakiuu 3amenieHus
rajoreHa Ha TUAPOKCOTPYIIY, HUTPOTPYIIy, LHMAaHOTPyNIy, aMmuHorpymmy. JlelictBue Ha
raJIOTEeHIPOU3BOJHbIE  BOJHOTO W CHHPTOBOTO  pacTBopa  ménoud. BsammoneiicTBue
JMTAIOTEHAIKAHOB C MarHueM M IIMHKOM. [IOHsATHE O MeTalIOOPraHWYeCKUX COCIHMHEHUSX.
Vcnonb3oBaHue TrajJoOreHNPOU3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHMKE U TIIPU CHHTE3e
OpPraHUYECKUX BEIIECTB.

Pacuemmnvie 3a0auu:

Haxoorcoenue monexkynisapuoi opmynvl 0peaHuuecko20 COeOUHeHUss No MACCO8bIM O0AM
INIeMEHmMO8, BX00AUUX 8 €20 COCMAB, HAXO0NCOeHUe MOJeKVIAPHOU GOpMYIbl OPeaHUUeCKO20
coeounerus no macce (06vEmy) NPOOYKMo8 c2oparus, no KOIuvecmay geuecmea (macce, 06vémy)
NPOOYKMO8 peakyuu U/uiu UCXOOHbIX Beujecms, YCMAHOGIEHUEe CMPYKMYPHOU  GOpMYibl
OP2aHUYECK020 Geujecmed HA OCHOBe €20 XUMUYECKUX CBOUCME UlU CHnocob08 NOIYYeHUs,



onpedeyieHue 00aU 6bIX00A NPOOYKMA peaxyuu Om MmMeopemuyecku 603MOICHO20 NO meme
«l'anocennpousso0Hnvie y21e8000po0bLY.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB M WX IMPEBpallleHUil: u3ydeHue
(bu3MYECKUX CBOWCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTH), KaUYECTBEHHBIX PEAKIUi YIIIEBOJAOPOIOB
pa3IMyYHBIX KJaccoB (oOeciBeuMBaHME OpOMHOW WM HOJHOI BOJBI, pacTBOpa IepMaHraHara
KaJlisl, B3aMMOJICHCTBHE alleTHUIeHa C aMMHAYHbIM pacTBOpoM okcupaa cepedpa(l)), kauectBeHHOE
oOHapyKEHHE YIiepo/ia U BOJAOPOa B OPraHWYECKHUX BEIIECTBAaX, MMOJyYCHHE STUIICHA U U3yUEHHE
€ro CBOMCTB, o3HaKomuieHue ¢ koyutekiusmMu «Hedptb» u «Yrompy, ¢ obpasmamu IuiacTMacc,
Kay4yKOB M PE3UHBI, MOJEIMPOBAHUE MOJIEKYJl YIJIEBOAOPOJOB U TaJOreHIPOU3BOIAHBIX
YTJ1€BOJIOPO/IOB.

Kucnopoacoaepxamme oprannyeckne coeiNHeHUsI.

[IpenensHble ogHOATOMHBIE CIUPTHL. CTpoeHHE MOJIEKYT (Ha MpUMEpe METaHOoJIa U 3TaHOJIA).
I'omonoruueckuit psia, oduiast popmyia, U3oMepusi, HOMEHKIIATypa U kinaccuduxanus. Ousndeckue
CBOMCTBA Ipe/ebHBIX OAHOATOMHBIX CIUPTOB. BoJOpOHbIE CBA3U MEXKIY MOJIEKYJIaMU CIUPTOB.
XUMHUYECKME CBOMCTBA: pPEAKUUM 3aMELICHUS, ACTHAPATALMU, OKHUCJIEHUS, B3aUMOJCHCTBUE C
OpraHMYECKMMU W HEOpPraHWYeCKUMHU KucioTamu. KadecTBeHHas peakiusi Ha OJHOATOMHBIE
cnupthl. JlelicTBMEe 53TaHONa W MeTaHOJa Ha OpraHu3M uenoBeka. CHocoObl TONy4YeHHUS U
MIPUMEHEHHE OJTHOATOMHBIX CITUPTOB.

[Ipocteie >¢upsl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (PU3UYECKHX U XUMHUYECKHUX
CBOMCTB.

MHOroaToMHbI€ CHUPTBl — OJTUICHTIUKONb U inlepuH. Dusznueckue U XUMHUYECKHE
CBOMCTBA: pEaKIUU 3aMEIIEHUs, B3aHUMOJCHCTBHE C OPraHUYeCKUMU U HEOPTaHUYECKUMU
KHMCJIOTaMH{, KayeCTBEHHAsl peaklys Ha MHOroaToMHble cnupThl. lIpencraBieHue o MexaHU3Me
peakiuii HykiIeo(HIbHOTo 3aMernieHus. JlelicTBue Ha opraHu3M 4eioBeka. CrocoObl MOTy4YeHUs U
MIPUMEHEHHE MHOTOAaTOMHBIX CIIUPTOB.

®enon. CTpoeHHEe MOJEKYJbI, B3aUMHOE BIHMSHHUE THAPOKCOTPYHIBI U OEH30JBHOTO sJIpa.
®usnyeckue cpoiictBa ¢eHona. OcoOEHHOCTH XHMMHUYECKUX CBOMCTB (eHona. KauecTBeHHbIE
peakuuu Ha ¢enon. Tokcuunocth ¢denoma. CrnocoObl MOMydyeHUs W NpUMEHEHue (QeHona.
®denonpopManbIeriuaHas CMOa.

KapOoHumnbpHbIe COeTMHEHUS — allbJIETU/IBI U KETOHBI. DIIEKTPOHHOE CTPOEHHE KapOOHHMIBHOM
rpynnsl. ['oMonornyeckue psabl aidbJAETHAOB M KETOHOB, oOwmas ¢opMmyna, H30MepUs U
HOMEHKJIaTypa. PHU3nyecKue CBOMCTBA albJErUI0B U KETOHOB. XMMHYECKHE CBOKMCTBA AJIbJICTH/IOB
U KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHHE allbJIETUAOB, KAaYECTBEHHBIE pPEAKIUU Ha
anpaeruibl. CnocoObl MOTy4YeHHs U IPUMEHEHHE allbJIETHI0B U KETOHOB.

OAHOOCHOBHBIE MpefesibHble KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOECHUS MOJEKYJ
KapOOHOBBIX KHCIIOT. M3omepuss u HOMeHKiIaTypa. DuU3MYECKHE CBONCTBA OJIHOOCHOBHBIX
MpeebHBIX KapOOHOBBIX KUCIOT. BogopoaHbie CBA3M MEXy MOJEKylIaMU KapOOHOBBIX KHCIOT.
XUMUYECKHUE CBOMCTBA: KHUCJIOTHBIE CBOWMCTBA, peaklus AITepu(UKAINU, PEaKIUd C y4acTHEM
yTIIeBOJIOpOAHOTO pamukanma. OCOOEHHOCTH CBOMCTB MypaBbHHOW KHUCIOTHL [loHsATHE O
MIPOU3BOJIHBIX KAapOOHOBBIX KHUCIOT — CJHOXHBIX 3¢upax. MHoroobpasue KapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HEMPENENbHBIX U apPOMATUYECKUX KapOOHOBBIX KHUCIOT, TUKAPOOHOBBIX
KHCIIOT, TUIAPOKCUKAPOOHOBBIX KHUCIOT. I[IpenctaBuTenu BbBICHIUX KapOOHOBBIX  KHCIOT:
CTeapuHOBasi, MaJbMUTUHOBAs, OJEHHOBAasA, JUHONEBAA, JUHONIeH08ass KUCIOThl. CrocoObl
MOJTYYCHUS U IPUMEHEHNE KapOOHOBBIX KHCIIOT.



Cnoxusie >¢upsl. ['omomornueckuii psia, oOmas ¢gopmyna, u3oMepuss U HOMEHKIIATYypa.
du3nuecKue U XUMHUYECKUE CBOMCTBA: TUAPOJIM3 B KUCIION U ILEIIOYHOU Cpene.

Kupsl. Ctpoenue, QU3NYECKHE W XUMHUYECKHE CBOWCTBA KHPOB: THIPOIU3 B KHUCIOW H
mienouHoil cpene. OcOOEHHOCTH CBOWCTB JKMPOB, COJIEPIKALIUX OCTATKH HENPEIEIbHBIX KHUPHBIX
kucnot. XKupsl B mpupo/ie.

MBpbu1a KaKk coJM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OOmas xapakrepuctuka yriaeBojgoB. Krmaccudukamus yrieBogoB (MOHO-, IU- H
nosiMcaxapuzipl). MoHocaxapubl: TJIOKO3a, (pyKTo3a, ramakto3a, pudo3a, J1e30KcHpubd03a.
dusnyeckue CBONWCTBA M HaxoxJeHUe B npupoae. PorocunTe3. XUMHUECKHUE CBOMCTBA TIIIOKO3bI:
peaKIMy C y4acTHEM CIUPTOBBIX U JbJETUIHON IPYIII, CIUPTOBOE U MOJIOYHOKHUCIIOE OPOKEHHE.
[IpumMeHeHHe TIIOKO3BI, €€ 3HaYCHHE B KHU3HEISATEIbHOCTH OpranmiMa. Jlucaxapuubl: caxaposa,
MaibTO3a M JaKTo3a. BoccTaHaBiIMBalOLIME W HEBOCCTAHABIIMBAIOIIME Jucaxapuibl. [ uaponus
nucaxapunoB. Haxoxxnenwe B mpuponae u npumeHenue. Ilomucaxapuabl: Kpaxmani, TJIMKOT€H U
nemtono3a. CTpoeHne MaKpoMOJIeKysl Kpaxmara, TIIMKOTeHa U HeJUT0I03bl. Pu3ndecknue CBOMCTBa
KpaxMayia M HeJUTI0NIO3bl. XUMUYECKHE CBOMCTBA KpaxMalsa: TUAPOIU3, KAUYeCTBEHHAs! peakius C
nonoM. XUMHUYECKHE CBOMCTBA LIEJUIIONO3bI: THAPOIIU3, MoyueHue 3pupoB 1ermtrono3sbl. [lonsatue
00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

Pacuemmnvie 3a0auu:

Haxoorcoenue monekynsipnot popmynvl opeaHuiecko2o0 COeOUHeHUus No MAacco8biM O00IAM
INEMEHMO8, BX00AUUX 8 €20 COCMAB, HAXOHCOeHUe MONEKVIAPHOU (OpMYIbl OPeaHUYECKO20
coeounenus no macce (06vEmy) NPoOYKMo8 c2opanus, no KOIU4ecmay geuecmea (macce, 00vémy)
NPOOYKMO8 peaxkyuu Uu/uiu UCXOOHBIX Geujecms, YCMAaHOGIeHue CmpPYKMypHoU @dopmyisl
Op2aHU4ecK020 Bewecmea Ha OCHOBe €20 XUMUYECKUX CE0UCME Ulu Cnocobo8 NoayueHus,
onpedeneHue O0O0aU 6bIX00Ad NPOOYKMA peaxkyuu Om meopemuidecku 603MONCHO20 NO meme
«Kucnopoocooepoicawue opeanuyeckue coeOuHeHus .

DKCrepUMEHTANIbHBIE METOAbl W3Y4YeHHsI BEIIECTB M HX MPEBpAIllEHUIl: PacTBOPUMOCTh
Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/ICHCTBHE ITAHOJIA C HATPHEM, OKHCIIEHHE STUIIOBOTO CITUPTa B
aIIbJIeTH/T Ha PacKaJI€HHON MEIHOH MPOBOJIOKE, OKHCICHHE STUIIOBOTO CIHMPTA JUXPOMATOM Kallus
(BOBMOXKHO HCMOJB30BAaHUE BUICOMATEPHUATIOB), KAueCTBEHHBbIC pEaKIMW Ha ajabAeTuAbl (C
ruapokcuaom nuammuHcepedpa(l) u ruapoxcugom menu(ll)), peakius riouiepruHa ¢ THAPOKCUAOM
meau(ll), xumuueckue CcBOICTBa pacTBOpa YKCYCHOM KHCJIOTBI, B3aHUMOJEIHCTBHE pacTBopa
mIIOKo3el ¢ rugpokcuaom  Menu(ll), B3ammonelcTBHe Kpaxmaia C  HMOJOM, peEIIeHUE
AKCIIEPUMEHTANBHBIX 3a/1a4 1Mo TeMaM «CrnupTel U QeHomb», «KapOoHoBbie KHCIOTHI. ClI0KHbBIE
3hUPBD.

A30Tcoaep:KalHe OpraHnyecKue coeTHHeHusl.

AMWHBI — OpraHUYECKUe MPOU3BOAHbIE aMmMHaka. Kinaccuukanus aMuHOB: anndaTtudeckne
U apoMaTUYeCcKue; MepBUYHBIC, BTOPUYHbIE U TpeTudHble. CTpoeHHe MoJeKyl, oOmas Ghopmyna,
M30MepHsi, HOMEHKJIaTypa U (u3MUeckue CBONCTBA. XHMHUECKOE CBOMCTBA aimn(aTHUYECKUX
aMHHOB: OCHOBHBIE CBOWCTBA, aJIKWJIMPOBAaHHUE, B3aUMOJICHCTBHE TIEPBUYHBIX AMUHOB C a30THUCTOH
kucnoToi. Conu aIKMJIaMMOHHS.

AHWIMH — TIpeJICTaBUTENb aMUHOB apoMaTtudeckoro psga. CTpoeHue aHuinuHa. B3aumHoe
BIUSHUE TPYNI aTOMOB B MolleKyine aHwinHa. OcoOEHHOCTHM XMMHUYECKHUX CBOWCTB aHWIMHA.
KagectBenHsble peaknny Ha aHWIHH. CITOCOOBI TIOyYeHUS U IPUMEHEHNE alTn(paTHIECKUX aMUHOB.
[Tonmy4yenne aHWIMHA U3 HUTPOOEH30IA.



AmuHOKuCnoThl. Homenkiatypa u n3omepusa. OTaelbHbIE NPEICTABUTENN O-aMUHOKHUCIIOT:
IMUUH, aTaHuH. OU3NYECKUEe CBOMCTBA aMUHOKHUCIOT. XUMUYECKUE CBOMCTBA AMUHOKHUCIOT KaK
aM(pOTEepPHBIX OPTAaHUYECKUX COCAMHECHHU, PEeaKIys MOJUKOHICHCAIIUN, 00pa3oBaHUE MENTHIHON
cBA3U. bruonoruyeckoe 3HayeHue aMUHOKHUCIOT. CUHTE3 U TUAPOIU3 NENTUIOB.

benku xak npupoansie nonuMepsl. [lepBuyHas, BTOpuuHas U TPETUYHAS CTPYKTYypa OENIKOB.
XUMHUYECKHE CBOMCTBA OCIIKOB: THAPOIIN3, JCHATYpALlUs, KAYSCTBCHHBIC PEaKIINK HA OCITKH.

DKCIepUMEHTAIbHBIE METOIbI U3yUYEHHUS BEIIECTB U UX MPEBPALICHUN: PACTBOPEHUE OEIKOB
B BOJE, JeHaTypanusi OCIKOB IpU HArpeBaHWHU, I[BETHbIE pEaKIUUd Ha OeNKHU, pelIeHue
SKCIEPUMEHTAIBHBIX 337a4 [0 TeMaM «A30TCoAepXk allue OpraHu4eCKue COCIUHEHUS» U
«Pacro3HaBaHue OpraHM4eCKUX COCIUHEHUIN.

Pacuemmnvie 3a0auu:

Haxooicoenue monexynsipnoi ghopmynsl 0peanuuecko2o coeOuHeHus no MAcco8biM O0JIAM
IEMEHMO8, BXOOAUWUX 8 €20 COCMAB, HAXONCOeHUe MONEeKVIAPHOU Gopmynvl OpeaHULecKo2o
coeounenus no macce (06vEmy) NPOOYKMO8 c2opanus, no KOIU4ecmasy geuecmea (macce, 00vémy)
NPOOYKMO8 peakyuu Uu/uiu UCXOOHLIX Geujecms, YCMAHOBAEHUe CMPYKMYPHOU  opmyvl
Op2aHU4eCcK020 6ewecmsed HA OCHOBe €20 XUMUYECKUX CB0UCME UlU Cnocobo8 NoLyyeHus,
onpedeiieHue 00U BbIX00Ad NPOOYKMA Peakyuu Om meopemuiecku 603MONCHO20 NO meme
«A3omcooepoicawue opeanuueckue coeOUHeHUs .

BricokomosieKyJIIpHbIE COeIMHEHUS.

OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYJIIPHBIX COEIMHEHUN: MOHOMEp, TMOJUMED,
CTPYKTYPHOE€ 3BEHO, CTEIECHb MOJUMEPHU3ALIUU, CPEIHSS MOJIEKYsipHas Macca. OCHOBHBIE METO/bI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — TIOJIMMEPHU3aLUs U OJUKOHEHCALUS.

[Tonmumepnsie mMatepuansl. [lmactMacesl (MOJMUATUIICH, TTOJUIPONUIICH, MOJTUBUHWIXJIOPHU,
MOJIUCTUPOJI, TOJUMETHIMETaKpUIIAT, MOJUKApOOHAThI, MOJUATWICHTepedTanar). Ytunuzamus u
nepepaboTKa MIacTuKa.

DnactoMepbl:  HATypalbHbI  KaydyK, CHHTETHYeCKHEe Kayuykd (OyTaJHeHOBBIA,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanpHbIe (XJIOMOK, IIEPCTh, IMIENK), MCKYCCTBEHHBIC (BHCKO3a, all€TaTHOE
BOJIOKHO), CHHTETHUYECKHE (KarpoH U JIaBCaH).

[Tonumepsl cnenuanbHOTO HazHaueHUs (TedIOH, KeBIap, AJIEKTPOMPOBOISAIINE MOTUMEPHI,
OuopasinaraemMble IOJTUMEPBI).

DKCNepUMEHTAIBHBIE METOJIBI M3Y4YEHHUs BEIIECTB W HMX IMPEBpALIEHUN: O3HAKOMJICHUE C
oOpa3naMu  TPHUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, TUIaCTMAacC, KaydyKoB, peIlIeHUE
AKCIEPUMEHTANIbHBIX 337a4 110 Teme «Pacro3HaBaHue m1acTMacc U BOJOKOH.

Pacuérnpie 3amaumn.

Haxoxxnenne mosnekysasipHO (OpMybl OPraHUYECKOTO COEAMHEHHUs 10 MAaCCOBBIM JOJISM
AJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAXOXXJICHHE MOJEKYISIpPHOH (HOPMYNBI OpPraHUYECKOTO
coeMHEHHs 1o Macce (00bEMY) MPOIYKTOB CrOpaHUs, IO KOJUYECTBY BeIllecTBa (Macce, 00bEMY)
MPOAYKTOB PEAKIMH W/WIM HWCXOJHBIX BEIIECTB, YCTAHOBJIEHWE CTPYKTYpHOU (HOPMYIIbI
OPTraHWYECKOTO BEIIECTBA HA OCHOBE €ro XWMHUYECKMX CBOWCTB WJIHM CIIOCOOOB TMOITYYCHUS,
onpeJielIeHUE J0IU BbIX0a MPOAYKTa PEAKI[UU OT TEOPETHUECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanmusanus MexnpenMeTHBIX CBA3EH NPU M3Y4YEHMM OpraHudeckod xumuu B 10 kmacce
OCYIIECTBJISIETCSI 4Yepe3 HCMOJIb30BaHUE KaK OOIIWX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TaKk H
MOHSATUN, TPUHATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKIIA.



OOm1re ecTeCTBEHHO-HAYyYHbBIE MTOHSTHUS: SIBICHUE, HAYYHBIA (aKT, THUIIOTE3a, TEOPHS, 3aKOH,
aHallM3, CHHTE3, KJIacCUPUKAlUsi, HaONIOeHHUEe, W3MEpPEHHe, OKCICPUMEHT, MOJEIb,
MOJICTTUPOBaHUE.

dwusnka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEHTPOH, MOJIEKYJIa, SHEPIeTUYCCKUN YPOBEHb,
BEIIECTBO, TEJO, O0BEM, arperaTHOE COCTOSIHME BEHIECTBA, (PU3MUECKUE BEIMYUHBI, €IMHUIIBI
WU3MEpEHUsl, CKOPOCTh, YHEPTHsI, Macca.

buonorus: xinerka, opraHu3M, JKOocHcTeMa, Ouocdepa, MeTaboJM3M, HACIECICTBEHHOCTD,
aBTOTPO(MHBIA W TeTepOTPO(HBIM TUN NHTaHHSA, OpokeHue, (GOTOCHHTE3, IbIXaHWe, OCIKH,
YIIIEBO/IbI, JKUPBI, HYKIIEUHOBBIC KUCIOTHI, (JEPMEHTHI.

I'eorpacdus: mosie3Hple NCKOMIaeMBbIE, TOTLTUBO.

TexHoJIOTHS: THUIIEBBIE MPOIAYKTHI, OCHOBBI PAallMOHAIBHOTO IMUTAHUS, MOIOIIHUE CPE/ICTBA,
MaTepHaIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBLIAS U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XUMHH.

Atom. CocraB aTOMHBIX saep. XUMHUeCKHH 31eMeHT. M3oronsl. CTpoeHue 3JIEKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBBIE YNCIIa. DHEPIeTUIECKIE YPOBHH U MOyPOBHU. ATOMHBIE OpOUTAIIH.
Krnaccudukanus XUMUYECKHX 3JIEMEHTOB (S-, P-, d-, f-amemenTsl). PacnipeeneHue JIeKTpOHOB 110
aTOMHBIM OpOUTAJIAM. OJEKTPOHHBIE KOH(QUIypalud aTOMOB 3JEMEHTOB IE€PBOrO—4eTBEPTOrO
IIEPUOJIOB B OCHOBHOM U BO30Y)XIEHHOM COCTOSHHM, 3JIEKTPOHHbIE KOH(UIYpallud HOHOB.
DNEeKTPOOTPULIATETEHOCTb.

[lepnonnueckun 3akoH u Ilepmoanueckas cucreMa XuMuyeckux dsemeHTtoB J[M.
Menpeneesa. CBs3b EpUOANYECKOr0 3aKoHa U [lepnoanyeckoil CUCTEMbl XMMUYECKHUX JIEMEHTOB
C COBPEMEHHOM TEOpPHEW CTPOECHMsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMMUYECKHUX
3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB MO IPyIIaM U rnepuojiaM. 3HaueHue
nepuoanyeckoro 3akona /.M. Menneneesa.

XuMmunyeckasi CBA3b. BHIBI XMMHMUYECKOH CBSA3M: KOBaJCHTHAs, WOHHAs, METAJIIMYECKas.
MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON CBSA3M: OOMEHHBIH U JTOHOPHO-aKLENTOPHbIN. DHeprus u
JuIMHa CBs3U. lloJsIpHOCTB, HAINPaBIEHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHble
cBA3U. BonoponHas cBsi3b. MEXMOIEKYISIPHBIE B3aUMOICUCTBUS.

BaneHTHOCTD M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b JIEKTPOHHON CTPYKTYPBI MOJIEKYJI
C UX T€OMETPUYECKUM CTPOCHUEM (Ha MPUMEPE COeTMHEHUH JIEMEHTOB BTOPOTO MEPHOAA).

[IpencraBinenre o0  KOMIUIEKCHBIX — coefuHeHHsX. (CocTaB  KOMIUIEKCHOTO  HOHA:
KOMIUIEKCOOOpa3oBarenb, JIMTaHAbl. 3HAYeHHE KOMIUIEKCHBIX coeauHeHui. [lonsatue o
KOOPJAWHAIIMOHHOM XUMUH.

BemecTBa MOJIEKYISPHOIO U HEMOJIEKYJISIPHOTO CTPOEHUs. TUIIBI KPUCTANINYECKUX PEIIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

[Tonsstne o mucnepcHsIx cuctemax. Mctunuble pactBopsl. [IpeacraBieHne 0 KOJUIOMIHBIX
pactBopax. CriocoObl BhIpa)KE€HHsI KOHIIEHTPAIlMK PacTBOPOB: MAaccOBast JI0JIs BEIIECTBA B PaCTBOPE,
MOJIIpHas KOHLEHTpauus. HacbllleHHblE M HEHACBHIIEHHBIE PAacTBOPBI, PacTBOPUMOCTb.
Kpucramnoruaparst.



Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX BEIIeCTB. TpHUBHAlIbHbIE Ha3BaHUS
OTJENbHBIX NIPEACTABUTENEH HEOPIraHUUECKHUX BEILIECTB.

Knaccuukanus XMMHYECKHX peakiyii B HEOPraHWYECKOH W OpraHHMYeCKOW XUMHH. 3aKOH
COXpAHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHMS] U MPEBPAIICHUS SHEPrUU IPU XUMHUYECKHUX
peakuusx. TernoBbie 3QpPeKThl XUMHUUECKUX peakiuii. TepMOXUMUYECKUE YpaBHEHUS.

CKOpOCTh XMMHUYECKOH peaKIuu, €€ 3aBUCUMOCTh OT Pa3iIMYHBIX (akTopoB. ['oMoreHHble u
rereporeHHsle peakiuu. Karanus u katains3aTtopsl.

OOpatumble U HEOOpaTUMBIE peakluu. XUMUYecKoe paBHOBecue. KOHCTaHTa XMMHYECKOIro
paBHOBecHs. DakTOphl, BIMAIONIME HA IOJOKEHHE XHMHUYECKOTO PABHOBECHS: TEMIIEpaTypa,
JIaBJICHUE U KOHLEHTPALUU BEUIECTB, y4acTBYOIHUX B peakuuu. [Ipunnun JlelllaTense.

Onexrponutuueckas auccounanus. CunpHble M cinabble  3neKTpoauThl.  CreneHb
nucconuanuu. Cpena BOIHBIX PACTBOPOB: KUCIOTHAs, HEUTpaibHas, IIeao4dHas. BoaopoaHslii
nokazatenb (PH) pactBopa. 'uaponus coneit. Peakiinu nonnoro oomena.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE  peakiuu. CreneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENb. IIpomeccsl OKHMCIEHUS U BOCCTAHOBJICHUSA. BakHeWlue OKUCIMTENH U
BOCCTaHOBUTEIH. MeTO/I 3JIEKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB.

OKCIEpUMEHTAIbHBIE METO/bl M3YUYEHHs BEIIECTB M HUX MPEBPALICHUN: Ppa3JI0KEHUE
MIEpOKCUJA BOJOPOJAa B MPUCYTCTBUU KATalU3aTOpa, MOJECIH KPUCTAIUIMYECKUX PEUIETOK,
MIPOBE/ICHUE PeaKIuii HOHHOTO OOMEHa, OIpeIeIEHUE CPeibl PACTBOPOB C TIOMOIIBIO HHIUKATOPOB,
W3yYeHHE BIUSHUS Pa3UYHBIX (DAKTOPOB HAa CKOPOCTh XHMHYECKOH pEakIuu W TOJOXKECHHE
XUMHUYECKOTO PAaBHOBECHS.

Pacuémmnuie 3a0auu.

Pacuémui: maccol eewpecmea unu o6véma 2a308 nNO U36ECMHOMY KOJIUYECMS8Y eujecmed,
macce unu 00bEMY 00HO20 U3 YUACMBYIOWUX 8 PeaKyuu eewecms, Maccol (00véma, Koaudecmsda
gewecmaa) npooyKmoa peaxkyui, eciu 00HO U3 eujecms umeem npumecu.

Pacuemvr maccer gewjecmga unu 06véma 2azo08 nNo U3BECMHOMY KOIUYECMBY Geuecmad,
macce unu 00bEMY 00HO20 U3 YUACMBYIOWUX 8 PeaKyuu 8ewecms, Maccol (00véma, Koauiecmsda
sewjecmea) NpooOyKmo8 peaxyuu, eciu O0OHO U3 Bewjecme umeem npumecu, maccvl (00véma,
KOIuYuecmea geujecmea) npooyKma peaxkyuu.

Heoprannyeckasi Xumus.

[Tonoxenne HemeramioB B Ilepuonnueckoin cucreMe XuMHYeckux dnemeHToB J[M.
MenzaeneeBa M OCOOEHHOCTH CTPOEHMSI HX aromMoB. @PU3WYECKUE CBONHCTBA HEMETAJUIOB.
Annotponus HeMEeTauIoB (Ha MpUMepe KUcIopoa, cepsl, pochopa u yriaepona).

Bonopon. Iomyuenue, (usnueckue M XMMHUYECKHE CBOMCTBA: peaklUM C MeTaulaMH U
HEMETaJNIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ Mapuabl. TOMIMBHBIE JIEMEHTHI.

lanmorensl. HaxoxneHue B mpupoje, CIOCOObl MOJNyYeHUs, (U3NYECKUE U XUMHYECKHE
cBoiicTBa. [‘asoreHoBomopoasl. BakHeimme KUCIOPOACOAEPkKAIIUE COEAUHEHUS TaJOreHOB.
JIaGopaTopHble U MPOMBIIIICHHBIE CTIOCOOBI MOTYYEeHUS TaIOTeHOB. [I[puMeHeHNe raloreHoB U uX
COEIMHEHU.

Kucnopon, o3o0H. JlaGopaTopHble M TNPOMBIIUIEHHBIE CHOCOOBI TMOJIYYEHHUS KHUCIOPOAa.
DU3nYecKUe U XMMUYECKHE CBOMCTBA U IPUMEHEHHE KMCIOPOAa U 030HA. OKCUIBI U TIEPOKCUBI.

Cepa. Haxoxnenue B npupojie, cnocoObl NOTy4YeHuUs1, (pu3nyeckrue 1 XMMUYECKHE CBONCTBA.
Ceposoaopon, cynbduabl. Oxcun cepoi(1V), okcun cepsi(VI). Ceprucrast u cepHasi KUCIOTHI U X
coni. OcOOEHHOCTH CBOMCTB CepHOIl KUCIOTHL. [IprMeHeHune cepbl U €€ COeTMHEHHIH.



A3zot. HaxoxaeHnue B mpupoe, CrocoObl MoaydeHus1, GU3NIeCKue U XUMUYECKUE CBOMCTBRA.
Amvmvuak, HUTpUIBL. OKCUABl a30Ta. A30THCTas M a30THAas KUCIOTHI U uX coiu. OcoOeHHOCTH
CBOWCTB a30THOW KUCIOTHI. [IpMeHeHre a30Ta U ero COeMHEHUN. A30THBIE YA0OpEHHUS.

®ochop. Haxoxnenue B mpupoae, CrHocoObl MHOMydeHHUs, (PU3MYecKHue W XUMHUYECKHE
cBoiictBa. @ochuasl u dhochun. Oxcuasl hocdopa, hochopHas kuciaora u e€ conu. [Ipumenenue
docdopa u ero coenunenuii. PochopHbie y10OpeHUs.

Yrinepon, HaxoXIeHWe B mpupojae. AmorponHble Mogupukamuu. DuMYecKue Hu
XMMHUYECKHE CBOICTBA MPOCTHIX BEUIECTB, 00pazoBaHHBIX yriepogoMm. Okcun yriepona(ll), oxcua
yrinepona(lV), yrompHas kucinora U €€ coiau. AKTHBHPOBAHHBIN Yyroiib, afacopOius. DysuiepeHsl,
rpadeH, yriepoaHbie HaHOTPYOKH. [IprMeHeHre mpocThIX BEUIECTB, 00Pa30BaHHBIX YIIIEPOAOM, U
€ro COCIMHECHUM.

Kpemuuii. Haxoxnenue B mpupoje, CHOCOObl MONydeHUs, (U3HUECKUEe U XUMHYECKHE
cBoiictBa. Oxcua kpemuus(1V), kpemHueBass KuciaoTa, CUiIMKaThl. [IpumMeHeHHe KpeMHHSI U €ro
coequHeHunil. CTekI1o, ero Mojly4eHue, BUIbl CTEKIIA.

[Tonoxxenne metannoB B [lepuogudeckoil CUCTEME XUMHUYECKHX dJieMeHTOB. OCcOOEHHOCTH
CTPOCHHS DJIEKTPOHHBIX 000JI0UeK aToMOB MeTaioB. OOmue (u3nueckre CBOWCTBAa METaJUIOB.
[Ipumenenne MetanoB B ObITY U TexHUKe. CIIJIaBbl METAILJIOB.

DNEKTPOXUMHUECKHUN sl HAMpshKeHUH MeTaimioB. OO0Imue crnocoObl MOyuYeHUsT METaIOB:
TUIPOMETAUIYPriusi, MTUPOMETAIUTYPrus, eKTpomeTautyprus. [loHsTHe O KOppo3uum MeTaljioB.
Crioco0pl 3a1IUThl OT KOPPO3HUH.

O6mas xapakrepuctuka wmetauioB |A-rpynmber [lepuonnyeckoil cucTeMbl XUMHUYECKHX
anemeHTOB. Harpuil u kanuii: momydenue, ¢uznyecKue M XUMHYECKHE CBOICTBa, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCIUHEHUH.

Oobmas xapakrtepuctuka metamioB |lIA-rpynmner Ilepuoanueckoit cucTtemMbl XHMHUYECKUX
9JIeMEHTOB. Maruuii U KalbLUW: Mody4YeHue, pusndeckre U XMMUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX coeuHeHui. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AnroMuHUI: TonyyeHHe, (pU3MYECKMe M XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE MPOCTOrO
BEIIECTBA W €ro coeauHeHui. AMQoTepHbIE CBOWCTBA OKCHJA W THUAPOKCHAA aATIOMHUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTamioB mmo6ouyHslx mnoarpynn (b-rpynm) Ilepuonnyeckoii
CHUCTEMBbI XUMHUYECKHUX JIEMEHTOB.

dusnueckue ¥ XMMHUYECKHE CBOMCTBA Xpoma U €ro coeauHeHud. OKCHIBI U THUAPOKCH]IBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel M AMXpOMaThl, WX OKHCIUTEJIbHBIE CBOMCTBA.
[Tonyyenue u npuMeHEHUE XpoMa.

Ou3nyeckue W XMMHYECKHE CBOMCTBA MapraHila M €ro coeauHeHuil. Baxkneimme
coequnenus mapranua(ll), mapranua(lV), mapranna(VI1) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHCIUTEIbHBIE CBOMCTBA.

®usnueckue 1 XUMHUYECKHE CBOMCTBA Kejle3a U ero coeuHeHuil. OKCUbl, TUAPOKCUIBI U
conu xkene3a(ll) u xxeneza(lll). [lomydenne u npuMeHeHHE kKeje3a U ero CIIJIaBOB.

Ou3nYeCcKe U XUMUYECKHE CBOMCTBA MenH U €€ coequHeHuil. [lonyyenrne m nmpuMeHeHue
MeIU U €€ COCIUHEHUN.

[uuk: momydeHue, GU3NYECKUE U XUMUYECKHE CBOMCTBA. AM(OTEpHBIE CBOWCTBAa OKCUAA U
THAPOKCH/IA IMHKA, TUPOKCOKOMIUIEKCHI IIMHKA. [[pMeHeHne IMHKA U €T0 COSAMHEHUH.

Pacuémmnule 3aoauu.



Pacuémoi: ecru 0o0no u3z sewgecms umeem npumecu, maccol (00véma, Koruvecmea euiecmaa)
npooyKma peakyuu, eciu 0OHO U3 6ewecms OaHO 8 GUde pacmeopd C ONpeOdeséHHOU MAcCO80U
oonell pacmeopéHHo20 8ewecmsed, MAcco8OU 00U U MOJAPHOU KOHYEHMPAayuu eeujecmed 6
pacmeope.

DKcrepuMEHTAIbHBIE METOJbl U3yYEHUS BEUIECTB U WX MpPEBpalleHH: u3yueHue oOpasLoB
HEMETaJNIOB, TOpeHue cepsl, ¢ocdopa, xene3a, MarHus B KUCIOPOJE, HM3YYCHHE KOJUICKIIUU
«Metamnel U CIIaBbD», B3aUMOJICHCTBUE IIEJIOYHBIX U IIEIOYHO3EMEJBHBIX METAUIOB C BOJIOHN
(BO3MOKHO HCHOJIB30BaHUE BHJIEOMATEPHAIIOB), B3aMMOJICICTBHE IIMHKA U Kelle3a C PacTBOpamMu
KHCJIOT M UIEJI0Yeil, KAUeCTBEHHbIC PEAKLUMN HAa HEOPraHWYECKHE aHUOHBI, KaTHOH BOJIOPOJA U
KAaTHOHBI METAJUIOB, B3aUMOJEHCTBUE T'MIPOKCUIOB aJIOMUHUS U IIUHKA C pACTBOPAMHU KHCIOT U
11eJI0uel, pelIeHne SKCIEpUMEHTANIbHBIX 3a1a4 1o TeMaM «I amorensl», «Cepa u €€ COeqMHEHUS,
«A30T u dochop u uUx coeauHeHHs», «MeTalIbl TNIABHBIX MOATPYHI», «MeTamibl MoOOYHBIX
MOATPYIII.

Pacuémmnuie 3aoauu.

Pacuémui: 0onu evixooa npodoykma peakyuu om meopemuiecKu 603MO*CHO2O0.

XuMUA U )KU3Hb.

Ponp xuMuu B oOecrieueHUH YCTOMYMBOIO pa3BUTHs denoBeuecTBa. [loHsATHE O HayudHBIX
METOJIaX MO3HAHMUS U METOJOJIOTMHM HaydHOro HccienoBanusd. HayuHble NpUHIMIBI OpraHU3aluu
XUMHAYECKOTO MPOM3BOJACTBA. [IpOMBINUIEHHBIE CHOCOOBI TMOJIyYEHHs] Ba)KHEHIIMX BemecTB (Ha
npuMepe MPOU3BOJICTBA aMMHUaKa, CEPHOM KHCIOTHI, MeTaHona). [IpoMbliieHHbIe CHOCOObI
MOJIyYEHUsI METaUIOB M CIUIABOB. XMMHUYECKOE 3arpsi3HEHHE OKpYXalolled Ccpeabl U €ro
nocyencTBusi. Posib XxuMun B 00€CIeUeHUH SHEPTeTHUECKOM 0€30MacHOCTH.

XuMuss M 3710poBbe uesnoBeka. JlexkapcTBeHHble cpexactBa. llpaBuna wucnonb3oBaHMS
JIEKApCTBEHHBIX IIpenaparoB. Poib XUMHUM B pa3BUTUU MEIULIUHBI.

XUMUsl THIY: OCHOBHBIE KOMIIOHEHTHI, MHILEBbIe A00aBku. Poib xumum B obecriedeHuu
MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mnapdromepssie cpenctBa. boiToBas xummus. IlpaBuna GezomacHoOro
HCIOJIb30BAaHUS MPenapaToB OBITOBOM XMMUU B MIOBCEITHEBHON KU3HH.

XuMHs B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepUabl (LIEMEHT, OETOH).

XuMus B CEIbCKOM X03siiicTBe. OpraHnyeckue 1 MUHEpaJIbHbIE YA00peHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuallbl, KPacku, CTEKJIO, KepaMHuKa. Marepuainsl s
aNeKTpoHUKU. HaHoTexHomornu.

Pacuémmnvie 3a0auu.

Pacuémei: maccol 6ewgecmea unu o6véma 2a308 nNO U36ECMHOMY KOIUYECM8Y eujecmed,
macce unu 00bEMY 00HO20 U3 YUACMBYIOWUX 8 PeaKyuu 8ewecms, Maccol (00véma, Koaudecmsda
gewecmea) npoOyKmo8 peaxkyuu, eciu OOHO U3 Geujecms umeem npumecu, maccvl (00véma,
KOIUYecmea eeujecmea) npooyKma peaxyuu, eciu 0OHO U3 8ewecms OaHO 8 Guoe pacmeopa C
ONPeOeNéHHoU  Maccosoll 0o0Jell  paCmMBOPEHHO20 Beujecmed, MAcco8ou O00aU U  MOJSAPHOU
KOHYeHmpayuu eewecmea 6 pacmeope, 00U 8blx00d NpOOYKMA peaxyuu om meopemudecKu
603MOIICHO2O.

Me:xXnpeamMeTHbIE CBS3H.

Peanu3zanus MeXInpenMeTHbIX CBSI3eH MpU U3y4yeHUU OO0IIel M HeopraHuueckod xumuu B 11
KJIacCe OCYILIECTBIISIETCS Yepe3 MCIOJIb30BAHHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHATHM, TPUHSTHIX B OT/IEIbHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OO6mue ecTeCTBEHHO-HAYyUHbIE TMIOHATHS: SBJICHUE, HAYYHBINA (DaKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHallM3, CUHTE3, KiaccuuKaius, MePUOJUIHOCTh, HAONIOJCHHUE, H3MEPEHHEe, JKCIEPUMEHT,
MO/I€J1b, MOJCIIUPOBAHUE.

dusnka: MaTepusi, MUKPOMHUP, MaKpOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEHTPOH, NOH, U30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJa, DHEPreTUYECKHH YPOBEHB, BEIIECTBO, TEJIO, O00BEM, arperaTHoe
COCTOSIHME BEIECTBA, UCATBHBIN ra3, (pU3MYecKHe BEITWYHHBI, CAUHUIBI U3MEPEHUS, CKOPOCTH,
SHEpTrusi, Macca.

buonorusi:  kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTabOIM3M, MaKpo- |
MHUKPODIJIEMEHTBI, OCJIKU, XUPBI, YIJIEBOABI, HYKJICHHOBBIC KHCJIOTHI, ()EPMEHTHI, TOPMOHBI,
KPYTrOBOPOT BEILIECTB U MOTOK SHEPTHH B IKOCHUCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIC TIOPOJIBI, ITOJIC3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHomorus: XUMHUYECKass IPOMBIIUICHHOCTh, METAJUTyprus, CTPOUTEIbHBIE MaTepHabl,
CEJIbCKOXO3SUCTBEHHOE  MPOM3BOJICTBO,  IHUIIEBas  MPOMBIIUICHHOCTh,  (papMalmeBTHYECKas
MIPOMBIIIIIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKUX MPEnapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepuaioB, JIEKTPOHHAS TPOMBIIILIEHHOCTh, HAHOTEXHOJIOTUH.

INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA IIPOTPAMMLI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBHIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cOOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOSHUS MpEeaMeTa «XUMUS» Ha YPOBHE CPEIHEr0 00IIero oOpa3oBaHUs BBIICICHBI
CIIEAYIONIME  COCTaBISIONIME:  OCO3HAaHWE  OOYYAarOIIMMHCS  POCCHHCKON  TpakIaHCKOH
UJEHTUYHOCTH; TOTOBHOCTh K CAMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOONIPENEICHHUIO; HATMYHE
MOTUBallMM K OOYYEHHUIO; TOTOBHOCTH U CHOCOOHOCTh OOY4YaIOUIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMU B OOLIECTBE MpaBUJIaMM M HOPMAaMM IOBEACHMS; HaJIW4YHe IPABOCO3HAHMUS,
9KOJIOTMYECKOM KYJIBTYpHhI; CIIOCOOHOCTh CTABUTH 1I€JIN U CTPOUTD KU3HEHHBIE TIIAHBI.

JIMYHOCTHBIE pe3ybTaThl OCBOCHUS NpeaMeTa «XHMHS» OTPaKaloT c(HOpPMUPOBAHHOCTD
OTbITAa MO3HABATENBHON M NMPAKTHUUYECKOW JEsITEeNbHOCTH OOYUalOIIMXCS B MPOLECCe pean3aliuu
00pa3oBaTeNbHON e TETHHOCTH.

JIMYHOCTHBIE pe3yNIbTaThl OCBOEHHUS MpeaMeTa «XUMHUS» OTpa)xaroT CcHOpPMHUPOBAHHOCTH
OTbITAa MO3HABATENBHON M NMPAKTHYECKOW IEsITEeNbHOCTH OOYUaIOIIMXCS B MPOLECCe pealn3aliuu
00pa3oBaTeNbHON JAEATENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIUTAHMSA

OCO3HaHHUs O00Y4YaIOIIMMUCS CBOMX KOHCTUTYLMOHHBIX NpPaB U OOS3aHHOCTEH, yBaKEHMS K
3aKOHY M IIPaBOIOPSIIKY;

MIPECTABICHUS] O COLMAJIbHBIX HOPMax M IPaBWIAX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATENbHOCTH MPU CO3JaHUHM YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U T03HABAaTEIbHbIX 33/1a4, BHITOTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH MOHMMAaTh W NMPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY U apryMEHTbI JPYTrux
MIPH aHAJIN3€ Pa3JINYHBIX BUIOB yUEOHOM AESITEIbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUUYECKOMY U HAyYHOMY HaclleJIUI0 OT€YECTBEHHON XUMHU;



YBa)KEHHUSA K MPOLIECCY TBOPUYECTBA B 00JACTH TEOPUH M MPAKTHUECKOTO MPUIIOKEHUS XUMUH,
OCO3HaHHUs TOTO, YTO JAHHBIE HAYKH €CTh PE3YyJIbTaT JIUTEIbHBIX HAOIIOJECHUH, KPOMOTIUBBIX
AKCIEPUMEHTAJIbHBIX IIOMCKOB, MIOCTOSTHHOTO TPYya YYEHBIX U MPAKTUKOB,;

WHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUU U MOCIEAYIOIIEM aHaln3e HHPOpMAIIH
0 MEePENOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TTOBEICHMUS;

CIOCOOHOCTH OILICHMBATh CHUTYallH, CBSI3aHHBIE C XMMHYECKUMHU SIBJICHUSIMH, U TPUHUMATh
OCO3HAHHbIE PEUICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

FOTOBHOCTM OLIEHUBAaTh CBOE IOBEACHUE W TOCTYNKA CBOUX TOBapUUIEH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUM MMOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHMS LIEHHOCTEeM 3I0poBOro u Oe3zomacHoro oOpa3a >KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUIECKOMY 37I0POBbBIO;

coOroieHHs TpaBuI 0€30MaCHOTO 0OpaIlleHHs C BEIIECTBAMHU B OBITY, ITOBCETHEBHOM KU3HU,
B TPYZIOBOH JAESTEIBHOCTH;

MMOHUMAaHUS [IEHHOCTH MPAaBHJI UHIUBUIYATHHOTO M KOJJIEKTUBHOTO OE30MaCHOTO MOBEICHUS
B CUTyalUsIX, YIPOXKAKOIINUX 3I0POBbIO U KU3HU JIHOJEH;

OCO3HAHUS TOCIEACTBUA W HENPHUSITHS BPEAHBIX MPUBBIUCK (YIMOTPEOJICHUS aATKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCJIEIOBATEIIbCKOW  JIeATeIbHOCTH,
OOIICCTBEHHO TIOJIC3HOM, TBOPUYECKOW U JPYTUX BUAAX JACSITCILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEHICHUH MPAKTUYECKUX 3aJlady COIHMAIbHOU
HAIMpPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, MIKOJbI);

MHTEpeca K MPaKTHYECKOMY U3yUeHUI0 Tpodeccuil pa3inyHOro poja, B TOM YKCJIe Ha OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAHUH TT0 XUMUU;

YBaXKEHUS K TPYAY, JIOIIM TPYyJa U pe3yJibTaTaM TPYI0BOH JCSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJMBHIYalbHOW TpaeKTOpuu oOpa3oBaHus, Oymyliei
npodeccun U peanuzaldyd COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XUMUHU, MHTEPECOB U OTPEOHOCTEN 00111eCTBa;

6) 7K0JIOrMYeCKOro BOCIIMTAHUS:

HKOJIOTHYECKU I[€1eCO00Pa3HOr0 OTHOLIEHHS K MPUPOJE KAaK HMCTOYHUKY CYIIECTBOBAHMUS
JKM3HHU Ha 3emIie;

MMOHUMAHUS TJ00ATBHOTO XapakTepa SKOJOTUYECKHX MPOOJieM, BIMSHUS SKOHOMHUYECKHUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHHUs HEOOXOAMMOCTH HWCIOJB30BaHUS JOCTHKEHUN XUMHUHM JUISl PELISHUS BOIMPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTUBHOTO HEMPUATUS JACHCTBUN, TPUHOCAIIUX BpEI OKPYKAIOIIEH NPUPOTHON Cpere,
YMEHHUS TPOTHO3MPOBATH HEOIArONMPHUSATHBIE HSKOJOTUYECKHE IIOCICACTBUS MPEANPUHAMAESMBIX
JENUCTBUN U NIPEAOTBPALIATh UX;

HaJu4usl Pa3BUTOrO HSKOJOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKOM KYJIbTYpbI, OIBITA
NESATETPHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS  pPYKOBOJCTBOBAaThbCSI HWMH B
MMO3HABATEIPHOW, KOMMYHHUKATHBHON M COIMAJIBLHOW MPAKTHKE, CIOCOOHOCTH M YMEHHUS aKTHBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;



7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHHS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YpPOBHIO Ppa3BUTUS HAyKu U
OO0IIECTBEHHOH MPaKTHKH;

MMOHUMAaHUS CHeMUPUKH XHUMHU KaK HayKd, OCO3HaHuUi e poiau B (GopMUpOBaHUHU
palMOHAIPHOTO HAYYHOT'O MBIIIIEHUS, CO3JAaHUH IEIOCTHOTO MPEACTABICHHUS 00 OKPY)KaroIleMm
MHPE KaK O €IMHCTBE NPHUPOJIbI U YEIOBEKA, B IO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEN U PELICHUN
po0JIeM COXpaHCHHSI IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOH 3HAYMMOCTH XHMHH [IJII COBPEMEHHOW IMBWIM3AllMU: B €€
T'YMaHUCTHYECKOW HAMpaBJIEHHOCTH M BAXKHOW POJM B CO3/JaHMM HOBOH 0a3bl MaTepHaTbHOU
KYJIBTYpPBI, B PEIICHUH TT00aThHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM,
JHEPreTHYECKOH, MUIIEBON U SKOJIOTHYECKON OE30MacHOCTH, B PA3BUTUU MEAHMIIMHBI, 00ECTICUCHUN
YCJIOBHH YCIICIITHOTO TPY/Ja M YKOJIOTHYECKH KOM(DOPTHOM JKU3HU KAXKIOTO YjeHa OOIIECTBa;

€CTECTBEHHO-HayYHOH TPAMOTHOCTH: TIOHMMAHHUS  CYIIHOCTH  METOJOB  IO3HAHUA,
WCIOJIb3YEMBIX B ©CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh TOJMy4YaeMble 3HAHUS IS
aHaJIM3a ¥ OOBSICHEHUS SIBIICHUH OKPYKAIOIIET0 MUPA U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
JenaTth 00OCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAay4YHBIX (JPAKTOB M MMEIOIIUXCS JTAaHHBIX C LIEIBIO
MOJIyYEHUs1 JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIOJIb30BaTh XUMUUYECKHE 3HAHUS ISl pEIICHUS TTPOOIeM B
peanbHBIX KU3HEHHBIX CUTYaIIMSIX;

HMHTEpPEca K MO3HAHUIO, UCCIEA0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHM K HEMpEephIBHOMY OOpa30BaHHI0 M CcaMo00pa3oBaHUIO, K
AKTUBHOMY MOJIYUYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTIMU;

HWHTEpeca K OCOOCHHOCTSIM TPYy/Ia B PA3IMUHBIX chepax MpodecCHOHATHHON AeITeTLHOCTH.

METAINPEIMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIE pe3yJIbTaThl OCBOSHHS MPOTPAMMBI 110 XMMHU Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKJIFOYAIOT:

3HaYUMBbIE JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIMXCS MEXAUCHUIIIIMHAPHBIE
(MexXIpeIMeTHbIE) O0IIeHayUYHbIe TTOHITHS, OTPAKAIOIIUE 11EJIOCTHOCTh HAYYHON KapTHUHBI MUpa U
crenu(uKy METOJO0B IMO3HAHUS, HCIOJIb3YeMbIX B €CTECTBEHHBIX HaykaX (MaTepus, BEIIECTBO,
SHEprusi, SBIEHUE, MPOLECC, CUCTEMa, HAYYHBIM (DaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSsI, HCCIICIOBAHUE, HAOIOICHUE, H3MEPEHHE, YKCIICPUMEHT U JIPYTHE);

yYHUBEpcajbHble yueOHbIE JeCTBUS (1103HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYIISITUBHbBIE),
obecneunBaromue GopmupoBanue (QYHKIIMOHATBFHOM TPAMOTHOCTH M COLMATBHOW KOMITETEHITUN
oOyJaromuxcs;

CIIOCOOHOCTH 00yJaronmxcst HCIO0JIb30BAaTh OCBOCHHEIE MEXIUCITUTUTMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHMSI W YHUBEpCAJbHbIE Yy4yeOHbIE JEHCTBUS B IO3HABATEIbHOU U
COLIMAJIbHOU MPAKTHKE.

MeTtanpeaMeTHble  pe3yiabTaThl OTPAKAIOT OBNAJCHHE YHHUBEPCAJIbHBIMU  YU4€OHBIMU
IIO3HAaBaTCIbHBIMU, KOMMyHI/IKaTI/IBHBIMI/I 158 perynfiTI/IBHI)IMI/I HeﬁCTBHﬂMH.

ITo3naBaTenbHBIC YHHBeEPCAJbHbIC YUeOHbIC el CTBUS
1) 6a3oBbIe JJOrHYecKHe eHCTBHS:
CaMOCTOSITENIbHO  (POPMYIHpOBaTh M aKTyaJM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;



ONpeNeNIATh LEIH JESITEIbHOCTH, 3a/JaBas IapaMeTpbl U KPUTEPUU HX JOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTaThl IE€ATEIBHOCTH C IIOCTaBICHHBIMU LIEISIMU;

UCIOJIb30BaTh IIPU OCBOECHUU 3HAHUM NPUEMBI JIOTUYECKOIO MBIIIJIEHUS: BBIAEIATH
XapakTepHble MpPU3HAKM TMOHATMH W  yCTAHABIMBaTh MX  B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOLIME MOHATUS AJIs1 OOBACHEHMsI OTJICJIBHBIX (PAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIS KJIacCU(UKAIIUHN BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBAaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMY;

CTPOUTH JIOTUYECKHE pacCyKIAeHUs (MHIYKTUBHBIE, JIElyKTUBHbIE, [10 AHAJIOTUHU), BBIABISTH
3aKOHOMEPHOCTH U IPOTUBOPEUUS B PACCMAaTPUBAEMBIX SIBICHHSX, (OPMYJIUPOBaTH BBIBOJABI U
3aKJIFOUYEHNS;

IIPUMEHSTh B IPOLIECCE IO3HAHUS HCIOJb3YEMBbIE B XMMHM CHUMBOJMYECKHE (3HAKOBBIC)
MOJIeNIH, NIPeoOpa3oBbIBaTh MOJICIIBHBIE MPEACTABICHUS — XMMUYECKUH 3HAK (CMMBOJI) 3JIEMEHTA,
XxuMudeckas (opMyna, ypaBHEHHME XUMHMUYECKOW peakUMh — TpH peIIeHUH  Yy4eOHbIX
[I03HABATENbHBIX U MPAKTUYECKUX 33/]a4, IPUMEHATh Ha3BaHHbIE MOJIEIbHBIC MIPEICTABICHUS IS
BBISIBJICHMSI XapAKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUUYECKUX PEAKLUH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE AeHCTBHS:

BJIaJIeTh OCHOBAaMH METOJIOB HayYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX peaKIuii;

¢dopMynMpoBaTh LEIM W 33Ja4d  UCCIEIOBaHMS, MCIIOJIB30BaTh IOCTaBJIEHHBIE MU
CaMOCTOSITENTLHO CPOPMYIIMPOBAHHBIE BOIPOCH] B KAUeCTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(hopMHUPOBaHUS THITOTE3HI 110 MPOBEPKE MPABHIIEHOCTH BHICKA3BIBAEMBIX CY)KJICHHIA;

BJaJIeTh HAaBBIKAMH CaMOCTOATENBHOTO IUIAHUPOBAaHMS M IPOBEACHHMS YYEHHYECKHUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOJATh 3a XOJOM IIpoIecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €r0  Pe3ynbTaT, (OPMYIHPOBATH OOOOMICHHS ¥ BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PpE3YJIbTaTOB MCCIEAOBAaHUSA, COCTaBIATh OOOCHOBAaHHBIM OTUET O MIPOIEIAHHOU
pabore;

IpuoOpeTaTh ONBIT YYEHUYECKOW MCCIeoBaTeIbCKOM M IPOEKTHOM JAeATeNbHOCTH,
MPOSABIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELIeHUs
MPaKTUYECKUX 3aJ1a4, IPUMEHEHHUIO Pa3IMUHbIX METOJO0B ITO3HAHUSI.

3) paGora ¢ nHpopmanmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX HCTOUYHUKAX MH(pOpMalUK (Hay4HO-TIONYJIsIpHAs JIUTepaTypa
XUMHUYECKOTO COJep’KaHus, CIpaBOYHble TMocobusi, pecypcel MHTepHera), aHaIM3UPOBATH
MH(OPMALIMIO Ppa3IMYHbIX BUAOB U (OpPM TpPENCTABIECHUS, KPUTUYECKH OLIEHUBaTh €€
JOCTOBEPHOCTH U HEITPOTUBOPEUUBOCTB;

(dbopMyIMpOBaTh 3ampockl M NPUMEHSTh pa3jIMyHble METOABl MpPU IOHCKE U 0TOOpe
nH(popManuy, HEOOXOAUMOM /1JIs BBIIOHEHUS YU€OHBIX 33/1a4 ONpeAeaEHHOrO TUIA;

MpUOOpPETaTh OMNBIT MCIIOJIb30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpaTh ONTUMalbHYIO (OpMY IMpeacTaBleHUs HMHPOpPMAIUU (CXEMBbI,
rpaduku, TuarpamMmbl, TaOJIUIBL, PUCYHKHU U IPYTHUE);

WCIOJIb30BaTh HAYYHBIH S3BIK B KayecTBe CpeACTBA IMpU paboTe ¢ XUMHYECKOM
uHpopMalKe: IPUMEHATh MEeXIpeaAMeTHbIE ((Pru3nyeckre U MaTeMaTH4eCKUe) 3HAKK U CHUMBOJIBL,
¢bopmyIbl, a00peBHaTypbl, HOMEHKIATYPY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISITHOCTH.

KoMMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBHUS:



3aJaBaTh BONPOCHI 10 CYLIECTBY O0OCYKJa€MOI TEMbI B X0/I€ JUaIora 1/Uiu TUCKYCCHUH,
BBICKa3bIBaTh UJIeH, (POPMYIUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIITOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C TMpPE3CHTALUEH pPe3ylbTaTOB IO3HABATENBHOU JEATEIBHOCTH, IMOIY4YEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPHU BBIMOJIHEHUH XUMHYECKOTO SKCIIEPUMEHTA,
IPAKTUYECKOH PabOTHI MO0 HMCCIEJOBAHUIO CBOMCTB M3ydaeMbIX BELIECTB, peaau3alld y4eOHOIo
poeKTa, U (OpPMYIMPOBATH BBIBOABI IO pE3yJbTaTaM IPOBEAEHHBIX HCCIEIOBAHUNA NYTEM
COTJIACOBAHUS TMO3UIUH B X0/ 00CY>KACHUS M 0OMEHA MHEHUSIMH.

PeryasiTuBHble yHHMBepcaJIbHbIE y4eOHbIE 1eiiCTBUS:

CaMOCTOSITENILHO ITUIAHUPOBATh M OCYIICCTBIIATH CBOIO IO3HABATEIBHYIO JESATEIHHOCTD,
ompezenss €€ eI W 3aJa4d, KOHTPOJMPOBATH M O Mepe HEOOXOIUMOCTH KOPPEKTHUPOBATH
mpeaaraeMblii alrOPUTM JCHCTBHI TPHU BBIMOJHEHUH YYEOHBIX M HCCIEAOBATEIBCKUX 3aj1ad,
BBIOMpaTh Hanbosee 3PPEKTUBHBIA CIIOCOO UX pelIeHUs ¢ y4ETOM TOJYyYCHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb ACATEIHHOCTHA HAa OCHOBE CAMOAHANIN3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJbTATHBI

[IpenmeTHbie pe3ysbTaThl OCBOCHUS MPOTPaMMBbI 0 XUMHHM Ha YIIIyOJEHHOM YpOBHE Ha
YPOBHE CpEIHEro o0Iero oOpa3oBaHUs BKJIIOYAIOT CHEUPUYECKUE Ui y4eOHOro mpeamera
«XUMHS» HAyYHbIE 3HAHUS, YMCHHS W CIOCOOBI JEHCTBUI IO OCBOCHHIO, WHTEPIPETAIMH U
MpeoOpa3OBaHUI0 3HAHWH, BHJBI JCATCIBHOCTH IO IOJIYYCHHUIO HOBOTO 3HAHUS W TPUMEHCHHUIO
3HaHUI B Pa3IMYHBIX YYEOHBIX CHTYyallUsX, a TAKKEe B pEabHBIX J>KU3HCHHBIX CHUTYAIHsIX,
CBSI3aHHBIX C XMMHUEH. B mporpamme 1o XUMuH MpeMETHBIE PE3YJIbTAThl IPEACTABICHBI TI0 T0JIaM
W3YYCHHS.

10 KJIACC

IIpenMeTHBIE pe3yabTaThl OCBOECHUS Kypca «OpraHudecKasi XUMUs» OTPaXaroT:

c(OPMHUPOBAHHOCTH MPEACTABICHUI: O MECTE€ U 3HAYEHUH OPraHUYeCKOH XMMHUHU B CUCTEME
€CTECTBEHHBIX HAYK U €€ pojiu B 00ECleUeHUH YCTOMUMBOIO pa3BUTHUS YEJIOBEYECTBA B PELLICHUU
Mpo0JIeM HKOJIOTMYECKOM, SHEPreTHUecKOM M IMUIIEBOW OE€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI,
CO3JIaHMM HOBBIX MAaTe€pHajoOB, HOBBIX HMCTOYHHKOB HSHEPIUH, B OOECHEUEHHM DPALMOHAIBHOTO
IIPUPOJIOTIONB30BaHNS, B (POPMUPOBAHUN MHPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIOBEKa, a TaKKe
9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHON CPEIE;

BJIAJICHUE CUCTEMON XMMHYECKUX 3HAHMM, KOTOpas BKJIFOYAET: OCHOBOIIOJIATAIOIINE TOHATHUS
— XMMHYECKHI 3JIEMEHT, aTOM, S/IPO M AJICKTPOHHAS 000JI04Ka aToMa, S-, P-, 0-aTOMHBIE OpOHTAITH,
OCHOBHOE U BO30YXJIEHHOE COCTOSHUS aTOMa, THOpUAM3aLKs aTOMHBIX OpOHUTasel, HOH, MOJIEKYIIa,
BAJICHTHOCTB, JIEKTPOOTPULIATEIIbHOCTD, CTEIIEHb OKUCIICHUS, XUMHUUYECKas CBSI3b, MOJIb, MOJISIPHAS
Macca, MOJISIPHBIM 00bEM, yriepoaHbIil ckeneT, QyHKIMOHAIbHAas TPYIa, paguKai, CTPYKTypHbIE
(bopmyIbl (pa3BEPHYTHIE, COKPAIIEHHBIE, CKEJIETHBIE), N30MEPHsI CTPYKTYpHAast U IPOCTPAHCTBEHHAs
(reoMeTpuyeckas, ONTHYECKas), H30MEPbI, TOMOJOTMYECKHH psA, TOMOJOTH, YIJIEBOJIOPOIbI,
KHCIIOPOA- M a30TCOJEPIKAIIME OPraHMYECKUE COEAWHEHHsS, MOHOMED, IMOIHMMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHMs; TEOpUM, 3aKOHbI (mepuonmyeckuii 3akon JI. W.
MenpeneeBa, Teopusi CTpOEHHs opraHudeckux BemectB A. M. ByrnepoBa, 3akOH COXpaHEHUs
Macchl BEIECTB, 3aKOH COXPAHEHHUS M IPEBPAIICHUS HSHEPIUU NPU XHUMHUYECKHX pPEaKLHUsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKNN SI3bIK XMMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEXKAIIHE B OCHOBE



MMOHUMAaHMsI MPUUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHUX SIBICHUI; MPEICTABICHUS O MEXaHU3Max
XUMHYECKHUX PEAKIUil, TePMOINHAMUYECKUX H KHHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKAHUS, O
B3aMHOM BIIUSSHUM aTOMOB M TPYIII aTOMOB B MoJeKylax (MHAYKTUBHBIH U ME30MEpHBIN
a¢ddextrl, opuentantoil u Il poga); dhakTomornueckue cBeCHU O CBOMCTBAaX, COCTaBE, MOTYyUYCHUH
1 0e30IaCHOM HCIIOJIb30BAHUM BA)KHEUIINX OPraHWYeCKUX BEIIECTB B OBITY M IPAKTHUYECKON
JeSTeIbHOCTH YeTIOBEeKa, OOIIMX HAYYHBIX MPHUHIUIIAX XMUMHUYECKOTO MPOU3BOJCTBA (Ha MpHMEpe
MIPOM3BOJICTBA METAHOJIA, TIepepaboTKU HEPTH);

c(OPMUPOBAHHOCTh YMEHHIL: BBISBIIATH XapaKTepHbIEC MPU3HAKH MOHITHH, YCTaHABIUBATHUX
B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIME IOHATHSA MPU ONHCAHUM COCTaBa, CTPOCHUS U
CBOWCTB OPraHMYECKUX COCUHEHUN;

c(OPMHPOBAHHOCTH YMEHUIA:

UCIOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) POPMYJ OPraHNYEeCKUX BEIIECTB;

COCTaBJIATh YPAaBHEHUS XUMHUYECKUX PEAKIUN U PACKPBIBATH MX CYIIHOCTH: OKHUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIU MOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OajaHca 3THUX PEaKIHid,
peakiuii HFOHHOTO OOMeHa MyTEM COCTABJICHUS UX MOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHHIA;

W3rOTABIMBATh MOJEIM MOJEKYJT OpPraHWYeCKUX BEIIECTB M WIUIIOCTPAUU  UX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMUPOBAHHOCTh YMCHHI: YCTaHABIMBATh MPUHAIICKHOCTh H3YyYCHHBIX OPraHUYEeCKHX
BEIIECTB 0 UX COCTaBY M CTPOEHUIO K OINpPENeNIEHHOMY KiacCy/Tpylie COSAMHEHUH, JaBaTh MM
Ha3BaHus Mo cucremaTndeckoi HomeHkinarype (IUPAC) u npuBoauTh TpuBHUaIbHbIe Ha3BaHUS AJIs
OTJICNbHBIX TPECTaBUTENCH OPraHMYEeCKHX BEIIECTB (ITHJICH, aleTWICH, TOJIyOJ, TIUIEPUH,
STHJICHIJIMKONb, (eHON, (GOpMalbAETH I, alleTaIbIACTH/I, alleTOH, MypaBbUHAs KHCIOTa, YKCYyCHas
KHCIIOTa, CTCApUHOBAs, OJICMHOBAs, MAJbMUTHHOBAS KHUCJIOTBI, TJUIUH, aJaHWH, MalbTO3a,
bpyKTO3a, aHUIIMH, TUBHUHUI, U30IIPEH, XJIOPOIPEH, CTUPOJI U APYTHUE);

chOpPMUPOBAHHOCTh yMEHHUS OIpPEAETATh BHUJ XHUMHUYECKOH CBS3M B OpPraHMYECKHX
COeMHEHUIX (KOBAJICHTHAS U MOHHAS CBSI3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(OPMUPOBAHHOCTh YMCHHS TPUMCHSITH IOJIOKEHUS TEOPHH CTPOCHHUS OpPraHUYEeCKHUX
BemiectB A. M. ByrnepoBa s oObSCHEHHs 3aBHCHMOCTH CBOMCTB BEIECTB OT HMX COCTaBa U
CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPHU30BaATh COCTAB, CTPOCHUE, PU3NICCKUE H XUMUICCKHEC
CBOWMCTBA THUIMYHBIX TIPEJCTABUTENICH pA3JIMYHBIX KJIACCOB OPTaHMYECKHX BEIISCTB: AJIKAHOB,
[UKIIOAIKAHOB, QJIKCHOB, AQJKaJMEHOB, AQJIKHHOB, apOMaTHYECKUX YTJIEBOJAOPOIOB, CIHUPTOB,
aNbJIETH]IOB, KETOHOB, KapOOHOBBIX KHCIOT, TPOCTBIX U  CIHOXHBIX 2(PUPOB, KUPOB,
HUTPOCOCIMHEHUH U aMUHOB, aMUHOKHCIIOT, OCJTKOB, yIJIEBOJOB (MOHO-, JI¥- M TIOJUCAXapHIoB),
WUTIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXKIy HHUMH YPaBHCHHSIMH  COOTBETCTBYFOIIHUX
XUMHUYECKHUX PEAKIHiA C UCTIOIb30BAaHUEM CTPYKTYPHBIX POPMYI;

chOpPMUPOBAHHOCTh yYMEHMsI TOATBEpKIaTh Ha KOHKPETHBIX NpUMeEpax XapakTep
3aBUCHMOCTH PCAKIIMOHHON CIIOCOOHOCTH OpPTaHWYECKHX COCJIWHEHWH OT KpPAaTHOCTH W THIIA
KOBAJICHTHOM CBSI3H (G- M TT-CBSI3H ), B3AMMHOT'O BJIUSTHUS aTOMOB M TPYIIIT aTOMOB B MOJICKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO ChIphbs (HE(DTh,
MPUPOJHBIN Ta3, yroib), CIOCOOBI €ro MepepadOTKH U MPAKTHYECKOe MPUMEHEHHE MPOIYKTOB
nepepaboTKH;



chOpPMUPOBAHHOCTh BIAJCHHUS CUCTEMOM 3HAHMI O ECTECTBEHHO-HAY4YHBIX METOJax
MO3HAHUS — HAOIIOACHUN, U3MEPEHUHU, MOACITUPOBAHUH, SKCIIEPUMEHTE (PeaTbHOM M MBICIICHHOM)
Y YMEHUS IPUMEHSTH 3TU 3HAHUS;

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSATHOCHOBHBIE OINEPAIlMH MBICIUTEIBLHON AESITeIbHOCTH
— aHalM3 W CHUHTE3, CpaBHEHHE, O00O00IlIeHHEe, CUCTeMaTHU3allhio, BBISIBICHWE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — I U3YUEHUS CBOMCTB BELIECTB U XUMUYECKUX PEAKIU;

c(hOpPMUPOBAHHOCTh YMEHHI: BBISBISATh B3aUMOCBSI3b XMMUYCCKUX 3HAHUU C TOHSITHSIMH U
MIPE/ICTAaBICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Ui 00Jjiee 0CO3HAHHOTO MOHUMAaHUS
CYLIHOCTH MaTEpHAIIBHOIO €IMHCTBA MHPA, UCIIOJIb30BAaTh CHUCTEMHBIC 3HAHUS IO OPraHMYECKOU
XUMUH JIJIs1 OOBSICHEHUS U TIPOTHO3UPOBAHMUS SIBIICHUH, HMEIOIIUX €CTECTBEHHO-HAYYHYIO TPHPOY;

cOpPMUPOBAHHOCTh yYMEHUW: TMPOBOJUTH PACUETHl 1O XUMHYECKHM QopMmyIaM U
YpaBHEHUSIM XMUMUYECKUX PEaKLU ¢ UCIIOJIb30BaHHEM (pU3MUECKUX BeIHMYUH (Macca, 00bEM ras3os,
KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOUINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: pacd€Thbl MO
HaXOXJICHUIO XUMHUYECKOH (DOPMYIIbI BEIIECTBA MO M3BECTHBHIM MACCOBBIM JIOJIIM XUMHYECKHX
3JIEMEHTOB, MPOAYKTaM CrOpaHusl, INIOTHOCTH T'a3000pa3HbIX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHMIi: IMPOrHO3UPOBATh, AHATU3UPOBATH U OICHUBATH C MO3UIUN
9KOJIOTMYECKON Oe30MacHOCTH TMOCHEACTBUS OBITOBOM M MPOU3BOJCTBEHHOW JEATEIHLHOCTU
YeNoBeKa, CBSI3aHHOM ¢ mepepadoTKOi BEIIeCTB, UCIOIb30BATHIIONYUYECHHBIC 3HAHUS TSl IPUHSATHUSL
IPAMOTHBIX pEHICHUHN TPOOJIEM B CUTYalMsIX, CBSI3aHHBIX C XUMHUEH;

c(OPMUPOBAHHOCTh yMEHHI: CAMOCTOSATEIBHO IUIAHUPOBATh W IMPOBOJUTH XHUMHUYCCKUN
SKCIIEPUMEHT (TOJIy4YeHHE U M3y4eHHE CBOMCTB OPraHMYEeCKHX BEIIECTB, KaYECTBEHHbBIE PEaKLUU
YIJ€BOJOPOAOB Pa3IMYHBIX KJIACCOB M KUCIOPOJACOAEPKALIUX OPraHMYECKUX BEIIECTB, PEIICHUE
SKCIEPUMEHTAIIBHBIX 33J]1a4 10 PACIIO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIOICHUEM TPABUII
0e30macHOro OOpaleHust ¢ BeIECTBAMHU H J1a00PaTOPHBIM 000pYAOBaHUEM, (POPMYIUPOBATH LIEIH
WCCIIEIOBaHMS, PEJCTABIATh B Pa3InyHONW (opMe pe3ynbTaThl HKCIEPUMEHTa, aHAIM3UPOBATh U
OLICHUBATh UX J1IOCTOBEPHOCTb;

c(OPMUPOBAHHOCTh YMEHUM:

coOMIoaTh MpaBUila HKOJIOTMYECKH 1I€JIECO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM
JEATEIbHOCTH B LEIAX COXPAHEHMS CBOETO 3J0pPOBbS, OKPYXAIOUIEH NPUPOAHOM Cpelbl U
JIOCTUKEHHS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OMNACHOCTh TOKCHUYECKOTO JEWCTBUS Ha JKUBBIE OpPraHU3MBbI OINPEIETEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMas cMbIch nokazarens [1J1K;

aHAJIN3UPOBAThH 1eJ1eCO00Pa3HOCTh MPUMEHEHUS OpraHUYEeCKUX BEILIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIATh IEJCHANPABICHHBIA TIOUCK XUMHUYECKON
nH(poOpMallMM B pa3IMYHbIX MCTOYHUKAX (Hay4dHass M YydyeOHO-Hay4Hasl JIMUTepaTypa, CpelcTBa
MaccoBoi uHGpopMmanuu, WHTEpHET W Jpyrue), KPUTUYECKH aHAJIM3UPOBATH XHUMUYECKYIO
uHpopmaiuto, nepepadbateiBaTh €€ M UCHOJIB30BaTh B COOTBETCTBUU C IMOCTABICHHOW y4ueOHOMN
3a/1a4en.

11 KJIACC

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS Kypca «O011as u HeopraHudeckasi XUMHUsD» OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O MaTepUaIbHOM EAMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTH SIBJICHUW MPUPOJAbI, O MECTE€ U 3HAYCHUU XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ pomu B 0O0ECIEUEHWH YCTOWYMBOTO pA3BUTHUS, B PEIICHUH TPOOIEM DSKOJOTUUECKOH,
JHEPTeTHUYECKON U MUIIEBON 0€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3/IaHUU HOBBIX MaTepUANIOB,



HOBBIX HCTOYHUKOB OJHEPrUM, B OOECHEUEHUU PALUOHAIBHOTO MPUPOJIOMNOIB30BaHUSA, B
(GOopMHpOBAaHUN MHUPOBO33PEHUS] M OOLICH KyJIbTYpbl UEJIOBEKa, a TaKXe SKOJIOTHYECKH
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IIPUPOIHON CpEIe;

BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpasi BKIIFOYAET: OCHOBOIIOJIAratOIIUe MOHATHS
— XMMHYECKUI 3JIEMEHT, aToM, PO aToma, M30TOIbI, JIEKTPOHHAs 00oyiouka atoma, S-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTOMa, THOpUAM3ALUsS ATOMHBIX
opOuTanel, WOH, MOJEKYJIa, BAJCHTHOCTb, O3JIEKTPOOTPHULATEILHOCTh, CTENEHb OKHCICHHS,
XUMHYECKass CBsA3b (KOBaJCHTHAas, HWOHHAs, METaJUIMYecKas, BOJOPOAHAs), KpHCTAJUIMYECKas
peméTKa, XUMHUYECKasl peakUusi, PacTBOp, SJIEKTPOJIUTHI, HEIIEKTPOJUTHI, SJIEKTPOJIUTHYECKAS
JUccoLUanusl, CTENEeHb IUCCOLMALMU, BOJOPOAHBINA IOKAa3aTelb, OKUCIUTENb, BOCCTAHOBUTEINb,
TEIUIOBOM A((PEKT XUMHYECKON peakluu, CKOPOCTh XHMHYECKOH pEeaKkIuu, XUMHYECKOe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOPHUS IIIEKTPOITUTHUECKON TUCCOLMALINU, TIEPUOTUIECKHII 3aKOH
J.1. MenneneeBa, 3aKOH COXPAaHEHHS MAacChl BELIECTB, 3aKOH COXPAHEHUS M IIPEBPALLCHUS
SHEPrUM NpU XMMHUYECKHUX PEAKLMSIX, 3aKOH ITOCTOSHCTBA COCTaBa BELIECTB, 3aKOH JIEHCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIIUE B
OCHOBE I[IOHMMAaHHUsI MPUYMHHOCTHU U CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH; COBPEMEHHbIC
MPEACTABICHUSI O CTPOCHHUM BEILIECTBA Ha aTOMHOM, MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJISPHOM
YPOBHSX; MpPEACTaBICHUS O MEXaHU3MaX XHMHUYECKUX peakluil, TEepMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX HUX IMPOTEKaHHs, O XMMHUYECKOM paBHOBECHM, pPacTBOpax u
JUCIEPCHBIX CHCTEMaX; (PAKTOJOTMYECKHE CBEIEHUS O CBOWCTBAaxX, COCTaBE, IIOJYyYEHUU U
0€30MacHOM HCIOJIb30BAHUN Ba)KHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY U MPaKTHUUECKOM
JeSITeIbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHIUIIAX XUMHUYECKOTO IPOU3BOICTBA,

c(OPMHPOBAHHOCTH YMEHUH: BBISBIATH XapaKTEPHbIC MPU3HAKH MTOHATHI, YCTAHABIUBATH UX
B3alMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS IIPU ONMCAHUN HEOPTraHMYECKUX BELECTB
U WX NPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHHUS HCIOIb30BaTh XUMHUYECKYIO CHMBOJIUKY Ui COCTaBIICHUS
(bopMyJT BEIIECTB M YPaBHCHUN XUMHUYECKHX pEaKIyii, cucremaruueckyo HoMmeHknatypy (IUPAC)
U TPUBUAJIbHBIE HA3BaHUS OT/IEIbHBIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHS ONPEIENATh BAJCHTHOCTh U CTENEHb OKUCICHHS XUMHUYECKUX
9JIEMEHTOB B COEAMHEHUSX, BUJ XHUMHUYECKON CBS3M (KOBaJCHTHAs, MOHHAsA, MeTajsIndeckas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

c(OPMUPOBAHHOCTh YMEHUS OOBSCHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT BUAA XUMHUYECKON
CBSI3M M THUINA KPUCTAJUIMYECKOW PpEHIETKH, OOMEHHBIM W JOHOPHO-aKUENTOPHBIA MEXaHU3MBbI
00pa3oBaHMs KOBAJIEHTHOMN CBSI3H;

c(OPMUPOBAHHOCTh YMEHMI: KilacCU(UUMPOBATh: HEOPraHWYECKHE BEIeCTBA MO MX
COCTaBY, XMMHYECKHE pPEaKIUU [0 Pa3Iu4YHbIM IpU3HAKaM (YUCIy U COCTaBy pearupyrommx
BEIIECTB, TeIIOBOMY 3(¢dekry peaknuu, H3MEHEHUIO CTENEHEH OKHUCIEHUS 3JIEMEHTOB,
O00paTUMOCTH, YYacTHUIO KaTalu3aTopa M Jpyrue); CaMOCTOSATENBHO BbIOMPATh OCHOBAaHUS U
KpUTEPUH I KJIacCU(UKALIUY U3YYaeMbIX BEIIECTB U XUMHUYECKHUX PEaKIIHii;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICH Tiepuoaudeckoro 3akona J1. 1. Menneneesa
U IEMOHCTPUPOBATh €T0 CUCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB M HOHOB
XUMHUYECKUX JJIEMEHTOB TNepBoro—4erséproro mnepuonoB Ilepuogmueckoit cuctemsr JI.1.
MeHeneeBa, HCOIB3Ys MOHATUS «IHEPIETUUYECKUE YPOBHUY, «IHEPTreTUYECKHUE MTOAYPOBHU», «S-,
p-, d-aroMHBIE OpOMTaNIM», «OCHOBHOE M BO30YXIEHHOE SHEPreTHUECKHE COCTOSHUS aToMay;



OOBSICHATE3aKOHOMEPHOCTH M3MEHEHUSI CBOICTB XMMHYECKHUX JIEMEHTOB U MX COCIUHEHUH 110
nepuonaMm u rpynnaMm Ilepuonnueckon cucremsl . M. MeHneneeBa, BaJICHTHbIE BO3MOXXHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHMUH: XapaKTepHU30BaTh (OIMHUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA
BELIECTB PAa3jIMYHBIX KJIACCOB, IOATBEPKAATH CYIIECTBOBAHUE T'CHETHYECKOM CBS3U MEXKIY
HEOpPraHMYECKUMHU BEUIECTBAMU C IIOMOIIbIO YPaBHEHUI COOTBETCTBYIOLUX XUMUUECKUX PEAKIIMIA;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTH: OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiMii MOCPEICTBOM COCTAaBJIEHUS 3JIEKTPOHHOIO OanaHca 3TUX peaklUif; peakuuid HOHHOTrO
oOMeHa ITyTEM COCTABIICHHSI UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU; peakuii THAPOIIN3a;
peakIuii KOMILIEKCo0Opa30BaHus (Ha IpuMepe THAPOKCOKOMIICKCOB IMHKA U ATFOMUHUS);

c(OPMHPOBAHHOCTh YMEHHUS OOBACHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PEaKIHi
C y4€TOM HX DHEPreTHYECKUX XapaKTEPUCTHK, XapaKTep M3MEHEHHs CKOPOCTH XMMHUYECKOU
peaKkMy B 3aBUCHUMOCTU OT pa3jM4HBIX (PAKTOPOB, a TAKXKE XapaKTep CMELICHUsS XUMHUYECKOTrO
paBHOBECHSI 1O]] BIUSIHUEM BHEIIHUX Bo3aencTBuil (mpunuun Jlelllarense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPH30BAaTh XUMHUYECKHE PEAKLMH, JEeKAIIUe B OCHOBE
IIPOMBIIIJICHHOT'O TIOJY4YEHHUS CEPHOM KUCIIOThI, aMMHaKa, OOLI1e HayYHbIe PUHIMITBI XUMUYECKHX
IIPOU3BOJICTB; 11€7€CO00Pa3HOCTh MPUMEHEHUSI HEOPTaHMUECKUX BEIIECTB B IPOMBIIIJICHHOCTH U B
OBITY C TOYKHU 3PEHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(OPMUPOBAHHOCTH BJIAJICHUS CHCTEMOU 3HAaHHWA O METOJAaX HAYYHOTO MO3HAHHS SIBICHUN
IpUPOAbI — HAOIIOEHUE, U3MEPEHNE, MOJIETUPOBAHUE, SKCIIEPUMEHT (peaibHbId U MBICIIEHHBII),
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHUS IPUMEHATh 3TH 3HAHUSA IIPU IKCIEPUMEHTAILHOM
HCCIIEZIOBAaHUM BEILECTB U /sl OOBSICHEHUS XMMHUYECKUX SIBJICHUH, UMEIOIUX MECTO B NPHUPOJE,
MIPaKTUYECKON AESITEIbHOCTH YEJIOBEKA U B IIOBCEHEBHON KHU3HU;

c(OPMHPOBAHHOCTh YMEHUS BBIABISATH B3aUMOCBSI3b XMMHYECKHX 3HAHUH C MOHATUSMH H
IPEJCTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHbBIX IPEAMETOB Ui 060Jiee OCO3HAHHOTO NOHUMAaHUS
MaTEpUaIbHOTO €JUHCTBA MUPA;

c(OPMUPOBAHHOCTb YMEHHUS IPOBOAMUTH PAcu€Thl: C MCIOJB30BAaHUEM MOHATHUH «MaccoBas
JI0JIS1 BEILIECTBA B PACTBOPE» U «MOJIIpHAsl KOHILIEHTpAlLMs»; MacChl BElleCTBa WM 00bEMa rasa 1o
M3BECTHOMY KOJMUYECTBY BEIIECTBA, Macce WIM O0BEMY OJHOrO M3 YYacTBYIOUIMX B PEaKIMU
BEIIECTB; TEMJIOBOTO 3((eKTa peakuuu; 3Ha4eHUsI BOJOPOJTHOIO MOKA3aTelsi pacTBOPOB KUCIOT U
1esouell ¢ U3BECTHOM CTENEHbIO AUCCOIMAIMM; Macchl (00bEMa, KOJIMYecTBa BEIIECTBA) MPOIYKTa
peaxkiuu, eciii OJIHO M3 MCXOJHBIX BEILIECTB JAaHO B BUJE pacTBOpa C ONpeAeNEHHOM MaccoBOM
70J1ei pacTBOPEHHOIO BEILECTBA MJIM JITAHO B U30BITKE (MMEET NMPHUMECH); JIOJU BBIXOJA MPOAYKTa
peakiuu; 00bEMHBIX OTHOLIEHUH Ta30B;

c(OpPMUPOBAHHOCTh YMEHMH: CAMOCTOSTEIbHO IUIAHUPOBATH U TPOBOJAUTH XUMHUYECKHM
SKCIIEPUMEHT (IIPOBEJIEHUE PEAKIMil MOHHOTO OOMEHa, MOJTBEP)K/IEHHUE KAauyeCTBEHHOI'O COCTaBa
HEOPraHWYECKUX BELIECTB, ONPEIEIICHUE CPElbl PacTBOPOB BELIECTB C IOMOIIBK HMHAMKATOPOB,
U3yuyeHHe BIMSHUSA paA3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOM peakluu, pelleHue
SKCIIEPUMEHTAJbHBIX 3a7ad 1o Temam «Mertamib» U «Hemetamisl») ¢ coOm0IeHuEM TPaBHI
0e30MacHOro OOpaleHusl ¢ BEIIECTBAMU U JIaOOpaTOpPHBIM 000pyn0BaHUEM, (POPMYIHPOBATH LIETh
UCCIIEIOBAHMSI, TPEICTABIATh B PA3IUYHON (OpME pe3ylbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U
OLIEHUBATBUX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHU: COOJIOAATh MpaBHIIa TMOJH30BAHUS XWMHUUYECKOW TMOCYION M
J1a00paTOPHBIM 000PYIOBAaHUEM, OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIMSIMHU TIO
BBINOJIHEHUIO JTAOOPAaTOPHBIX XUMUYECKUX OIMBITOB, SKOJIOTUYECKH 11€JIeCO00pa3HOro MOBEACHHS B



OBITY ¥ TPYJIOBOM NIEATEILHOCTH B IEJISX COXPAHEHUSI CBOETO 3JI0POBbsI, OKPYXKAIOIIEH MPUPOTHON
Cpelbl U JOCTHXKEHHS €€ YCTOMYMBOIO Pa3BUTHUSA, OCO3HABATH OMACHOCTh TOKCHYECKOTO JEUCTBUS
Ha KUBbIE OPraHU3MBbI ONPENEIEHHBIX HEOPTraHWYECKUX BELIECTB, MOHUMAs CMBICI IOKa3aTess
IJIK;

c(hOPMUPOBAHHOCTh YMEHHI: OCYIIECTBIATh IIEJICHANPABICHHBIA TIOUCK XUMHUYECKOH
uH(OpMallMM B PA3NUYHBIX HMCTOYHMKAX (Hay4dHass W y4eOHO-HAy4dHasl JIMTEparypa, CpelcTBa
MaccoBori wuH(popmammu, WHTEpHET © JpYyrue), KPUTUYCCKH aHAIM3HPOBATHXUMUYECKYIO
nHpopManuo, nepepadaThiBaThe€ MW HCIOJIb30BaThB COOTBETCTBUM C ITOCTABICHHOW Yy4eOHOM
3a7a4ei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuecTBouyacoB
HaunumenoBanue
B KoHt IIpakTun DeKTpoHHbIe (HUdpPoOBLIE
1 paneaon mrem : e y 06pa3ol;aTeJ1bn(ble[?ellypcm)
/ nporpaMmbI er JbHBIE yecKHue
- 0 padorel  padoThI

Pa3znen 1.Teopernyeckne 0OCHOBBI OPraHM4YeCKOM XMMHUU

[Ipenmer
OPTaHiHccron http://school-
1. xumuu. Teopus collection.edu.ru/https://videoteka.a
1 CTPOCHHI 16 2 . pkpro.ru/chem bubnunorexa LIOK
OPTAHIHICCKHX https://myschool.edu.ru/
coequHeHuit A. M.
bytneposa
Utoro no pazneny 15
Paznea 2.¥YrieBonopoast
2 H?Ieel];e(jz’om’;;m - https://videoteka.apkpro.ru/chem
1' ﬁKaHH p 10 bubnnoreka IIOK
’ https://myschool.edu.ru/
IIHUKJIOAJIKaHbI
HenpenensHbie http://school-
2. YIJIEBOIOPO/IBI: 14 collection.edu.ru/https://videoteka.a
2 AJIKEHbI, aJIKaIUEHBI, pkpro.ru/chem bu6mmorexa [JOK
AJIKUHBI https://myschool.edu.ru/
http://school-
2. ApomMaTHuecKueyriie 8 collection.edu.ru/https://videoteka.a
3 BOJIOPOBI (apeHBI) pkpro.ru/chem bubnuoreka [IOK
https://myschool.edu.ru/
[MpuponHbie http://school-
2. UCTOYHHUKH 4 collection.edu.ru/https://videoteka.a
4 YIIIEBOAOPOAOB M UX pkpro.ru/chem bu6munotexa [IOK
nepepabdoTka https://myschool.edu.ru/
http://school-
2. ["anoreHnpon3BOTHBI 4 1 collection.edu.ru/https://videoteka.a
5 eyIJIeBOJ0POIOB pkpro.ru/chembu6nuoreka LIOK
https://myschool.edu.ru/
Wroro mopazueny 40

Pasnen 3.Kuciopoacoaepxaiiue opranudeckue coeIMHEeHUs1

Cnuprel. ®enon

KapOonunbHbie

11

24 1

http://school-
collection.edu.ru/https://videoteka.a

pkpro.ru/chem Bubauoreka ITOK
https://myschool.edu.ru/

http://school-
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2 COEIMHEHUS: collection.edu.ru/https://videoteka.a
aJbJICTU/IbI K pkpro.ru/chem Bubaunoreka IJOK
keToHbl. KapOoHOBEIE https://myschool.edu.ru/

KUCIIOTHL. CI0KHEIC
a¢upsl. Kupbr
http://school-
3. VIeBos 14 collection.edu.ru/https://videoteka.a
3 pkpro.ru/chem bu6nuoreka [IOK
https://myschool.edu.ru/
Hroro mo pazaeny 49

Pa3znen 4.A30Tconep:kaniue oprannveckue coeJMHeHu s

AMUHEL

4.

AMUHOKHCIIOTEL.
benku

Hroro no pasneny

Pa3nea S.BbicokomoiieKy1

21

21

SIPHBIC COCTMHCHUSA

http://school-
collection.edu.ru/https://videoteka.a

pkpro.ru/chem bu6nmoreka [IOK
https://myschool.edu.ru/

5.

1

BricokoMonexyisipH
bI€ COCINHEHUS

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

10

10

136

1

https://videoteka.apkpro.ru/chem
bubmuorexa [JOK
https://myschool.edu.ru/
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11 KUIIACC

HaumenoBanue KoauuecTBO 4acoB

a3/7eJ10B 1 TEM KoHTpOJILHBIE IIpakTHuyeckue JIeKTPOHHBIE (I[N OBbI€) 00pa3oBaTebLHbIE PeCYPChI
Bcero p P
NporpaMmMsbI padoThbI padoThbI

Ne
n/n

Pa3nen 1.TeopeTnueckue 0CHOBbI XUMHU
Crtpoenue aToma.

[Tepuoanueckuit
3aKOH U h // h |
Tlepuoanueckas M .
1.1 CHfTeMl; 18 collection.edu.ru/https://videoteka.apkpro.ru/chem
bu6muoreka IIOK https://myschool.edu.ru/
XUMHUNYCCKUX

anemenToB . U.

Menneneesa
Crtpoenue
BellecTBa http://school-

1.2 Mioroo 6. e 26 1 collection.edu.ru/https://videoteka.apkpro.ru/chem

p bu6nuoreka IIOK https://myschool.edu.ru/

BCIICCTB
X HMIYCCKIe httg://s_chool- _

1.3 JUN— 34 1 3 collection.edu.ru/https://videoteka.apkpro.ru/chem
peatl bub6muoreka IIOK https://myschool.edu.ru/

Hroro 1o pasneny 78

Pa3nen 2.Heopranuyeckasi Xumust

http://school-
2.1 Hemeraiis 31 1 3 collection.edu.ru/https://videoteka.apkpro.ru/chem

bubmmoreka [{TOK https://myschool.edu.ru/

http://school-
2.2 Merauisl 23 1 2 collection.edu.ru/https://videoteka.apkpro.ru/chembubanoreka

ITOK https://myschool.edu.ru/
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Uroro no pazgeny

54

Pa3zngen 3.XuMus 1 :Xu3Hb

MeTo/1bl TO3HaHUS

3.1 B XUMUH. XUMHUSA U
KU3Hb

38

http://school-
collection.edu.ru/https://videoteka.apkpro.ru/chem

bubmmoreka I{OK https://myschool.edu.ru/

Hroro no pazneny

HazBanue MmoayJist

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

38

170



http://school-collection.edu.ru/
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne
T
o/ eMa ypoka Beero KonTpoabHbie
padoThI

Pa3znen 1.TeopeTuueckue 0oCHOBbI opranuyeckoi xumuu (16 4.)

[IpenMer u 3HaueHUE OPraHUYECKON XUMMHHU,
IIpeJCTaBICHNE 0 MHOI000pa3uu
OpPraHUYECKUX COCIMHEHM. XO.:
O3HAKOMIEHUe ¢ 00pasyamu OpeaHu4yecKux
gewecms U Mamepuanamu Ha Ux OCHOGe.
Beoouwiii uncmpyxmaosic no OT u TF.

IIpakTH4eckue
padoThI

Jara usyyenus

Koppextup
OBKa 1aThl

DNEeKTPOHHOE CTPOCHHE aTroMa yriepojia
(ocHoBHOEe u BO30yXIE€HHOE cocTosiHUsA). 1
BaneHTHbIe BO3MOKHOCTH aTOMa yIaepoaa.

IIpakTHyeckas pabdora Ne 1
«KoHcTpynpoBanue MoJenen Monekyn 1
OpPraHUYECKUX BEILECTBY.

XumMuueckas CBSI3b B OpraHN4YeCKUX
COCMHEHHSIX. MexaHu3Mbl  0Opa3OBaHM
KOBaJICHTHOM  CBSI3M, CHOCOOBI  pa3pbIBa
CBs3EH

Mexanu3mbl  00pa3oBaHHsI ~ KOBaJCHTHOMN
CBSI3M, CIIOCOOBI pa3pbIBa CBsI3el

CraproBasi IMarHOCTHKA. 1 1

Teopus cTpOe€HUSI OPraHUYECKUX COEIUHEHHM
A. M. bytneposa

Bunsr HU30MEpUH: CTPYKTYypHas,
MPOCTPaHCTBEHHAs!. DIIEKTPOHHBIE 3PPEKTHI B




MOJIEKYJIaX OpraHu4YCCKUX COCﬂHHCHHﬁ.

10

11

12

OnekTpoHHbIe  3PGEeKTHl B MOJEKyJax
OPraHU4YEeCKUX COCTUHEHUM.

[IpencraBnenne o0  KiIacCUUKAUMH |
cucremarnueckas Homenkiatypa (IUPAC)
OpPTraHUYECKUX BEIIECTB.

[IpencraBnenne o0  KiIacCUUKAUH |
cuctematnueckas Homenkiaarypa (IUPAC)
OpPTaHUYECKUX BEIIECTB.

Krnaccudpukanus peaknuidi B OpraHHYECKOH
XUMHUH.

13

Krnaccudpukanus peaknuidi B OpraHHYECKOH
xuMul. X.D.: onwvimbl no npespaweHuro
Op2aHUYeCcKUx 8ewecms npu  HazpesaHuu
(nnasnenue, obyenusanue u 2operue).

14

15

CI/ICTeMaTI/BaI_II/IH n O606H.I€HI/I6 3HaHUN MO
TEMCE.

Cucrematuszanusa M 0O0OOIIEHHE 3HAHUKM I10
TEMe.

16

KonTtpoabnas padora Ne 1 «Teopernueckue
OCHOBBI OpFaHHHGCKOﬁ XUMUN».

Pazpnen 2.Yraesogopoas (40 4.)

17

AJKaHBI: TOMOJIOTUYECKHMU  psi, oOmias
dopMysia, HOMEHKIATypa ¥  H30MEpHS.
dusnuecknue  CcBOWCTBa  ajnkaHoB. X.O..
usyuenue Gusuueckux ceolicma
Y211e6000p0008 (PACEOPUMOCHID).

18

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI QJIKaHOB, sp3-ruGpuamsanms
aTOMHBIX OpOuTaselt yriepoja, G-CBA3b.

19

XWUMUYECKUE CBOMCTBA aJKAaHOB: pEaKIUu
3aMCIICHUA, HSOMepI/ISaLII/II/I,




20

JNETUAPUPOBAHUSA, UUKIM3ALMM, [UPOJIN3A,
KpekuHra, ropenus. IlpencraBienue o
MeXaHU3Me peaxiui pasuKaibHOTO
3aMelleHusl.

XUMHUYECKME CBOWMCTBA ajKaHOB: pPEaKUUU
3aMelleHMS, M30Mepu3aluiy,
JErUAPUPOBAHUS, LUKIW3ALWK, [UPOJIN3A,
KpekuHra, ropenus. IlpeacraBienne o
MEXaHU3ME peakuuii paIrKaIbHOIO
3aMelleHHS.

21

22

Haxoxxnenune ankanoB B mpupoje. CriocoObl
MOJTYYCHUS U TPUMEHEHUE ATKAHOB.

[{ukmoankaHsr: oOrmast dbopmyia,
HOMEHKJIATypa 1 U30MEpHsl.

23

24

25

OcoOeHHOCTH  CTPOCHUS M  XMMHYECKUX
CBOMCTB MaJIbIX (LIMKJIONPONAH, IUKIO0YTaH)
U OOBIYHBIX (LMKIOMEHTaH, IHUKIOTEKCaH)
[IUKJIOATKAHOB.

CnocoObl MOJYy4YEeHUs u MIPUMEHEHUE
IIUKJIOAJIKAHOB.

Haxoxnenue  MonekynspHO — (opMyIibl
OpPraHUYeCKOr0 COEAMHEHHUS IO MAaCcCOBBIM
JOJISIM DJIEMEHTOB, BXOISIIMX B €0 COCTaB,
HaXOXJICHHE  MOJIEKYJIApHOH  hopMyIibl
OpPraHUYeCKOr0  COEIMHEHHMs] 10  Macce
(06BEMY) IIPOJYKTOB CrOpaHus, 1o
KOJMYECTBY BemiectBa (Macce, 00BEMY)
NPOAYKTOB  pEaKUWH  W/WIM  HCXOTHBIX
BEIIIECTB, YCTaHOBJICHHE CTPYKTYpPHOM
(dopMysIBl  OpraHMYECKOro  BellecTBa  Ha
OCHOBE €ro XUMHYECKUX CBOMCTB MU
CIIOCOOOB IOJNyuYeHMs, OINpEleICHUE JOIU
BBIX0J1a MPOAYKTA PEAKIIMU OT TEOPETUYECKU




26

BO3MOXKHOTO 1o  Teme  «lIpenenbHble
YTIIEBOTOPOIBD.

Cucremarmsanuss u 00O0OIIEHHE 3HAHUHA IIO
TEME

27

28

29

AJIKEHBI: TOMOJIOTHYECKUH  psja, oOmas
¢dbopmyna, HOMeHKiarypa. CTpyKTypHas
reoMerpuyeckas  (IMC-TpaHC-)  H30MEpHS.
®usnyeckue  CBOMCTBA  alIKeHOB. X.DO.:
usyyeHue Guzuuecxux ceolicme
Y211e8000p0008 (PaAcmeopuMocniv),

DJNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYII AJIKEHOB, Sp2-rubpuIM3aLms
aTOMHBIX OpOHTaNel yriiepoaa, G- U M-CBs3H.

XUMHUYECKHE CBOICTBA: peakuuun
MPUCOCIUHEHUS, 3aMEIICHUS B O-T10JIOKEHUE
NpyU JIBOMHOW CBSI3U, TMOJMMEpPHU3aLUN U
OKHCJICHUS.

30

[IpaBuno MapkoBHukoBa. KauecTBeHHBIE
peakuuu Ha  JBOMHYIO  CBs3b. X.O.:
KA4eCmeEeHHbIX — peakyuti  y21e6000p0008
Pa3UUHBIX K1accos (obecyseuusanue
OpOMHOU  UMU  UOOHOU  B00bl, PACMBOPA
nepmManeanama Kauus

31

CriocoOblI MOTy4YeHUs U IPUMEHEHHE aJIKEHOB.
XO.: O03HAKOMJIeHUE c obpasyamu
naacmmacc.

32

IIpakTnyeckas padora Ne 2 «llomyuenue
STWJIIEHAa U  HU3y4Y€HHE €ero  CBOWCTBY.
Hnempykmaoie no Th .

33

Pemrenne pacu€THbIX 3a7ad Ha ONpeIEIeHHUE
MOJIEKYJISIpHONT ~ OpMyYJIBI  OpraHHUYECKOIo
BEILIECTBA




34

AJKaMeHbl: CONPSDKEHHBIC, N30JIUPOBAHHbIC,
KyMYJIMPOBaHHBIE. Ocobennoctu
3JIEKTPOHHOT'O CTPOCHHSI.

35

XUMUYECKHUe CBOICTBA CONPSKEHHBIX
oueHoB.  X.D.:  Kauecm@eHHwbIX — peaxyuti
Y211e8000p0008 PA3NUUHBIX KAaccos
(obecyseyusanue 6POMHOU UL UOOHOU 800bL,
pacmeopa nepmaneaHama Kauusl.

36

Crioco05b1 MMOJIYYCHHU u IIPUMCHCHHC
AJIKaAUCHOB. XO.: O3HAKOMJIeHUue C
06pa3uaMu Kay4yKoe u pe3unvl

37

AJIKUHBI: TOMOJIOTMYECKUH  psAn, oOmas
dbopmya, HOMEHKJIATYypa, U30Mepus,
(bu3nueckue cBOMCTBA.

38

DNEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI AJIKWHOB, Sp-rubpuu3anus
aTOMHBIX OpOHTael yriepoaa.

39

40

XUMHYECKHE CBOICTBA: peakuuun
MIPUCOCTUHCHHUS, JMIMEpH3alin u
TpUMEpH3aliy,  OKUCIIeHUs.  KHCIOTHBIC
CBOWCTBA QJIKHHOB, HWMECIOIIUX KOHIIEBYIO
TPOMHYIO CBsi3b. KaueCTBEHHBIE pEaKUUU HA
TPOWHYKO  CBA3b. X.O..  KauecmeeHHbvix
peaxkyuil yenes000po008 PAasiIudHbIX KIACCO8
(obecyseyusarnue 6POMHOU UL UOOHOL 800V,
pacmeopa nepmaneanama Kanus,
gzaumooeticmaue ayemuieHa ¢ aMMUAYHBIM
Pacmeopom oxcuoa cepebpa(l))
(6udeoonvim).  CnocoObl  TOJNY4EHUS W
MIPUMEHCHHE AJIKUHOB.

Haxoxxnenne ~ MonekymsipHod  (Gopmysibl
OpraHUYEeCKOTO COEIMHEHUSI [0 MAacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB,




41

42

HaXOXJCHHE  MOJICKYJSIPHOH  opMylIbl
OpPTaHUYECKOTO0  COCIMHEHHs] 10  Macce
(00BEMY) MPOJIYKTOB cropaHusi, o
KOJMYECTBY BemiectBa (Macce, O00BEMY)
NPOAYKTOB  pEaKIWU  W/WIA  HCXOJTHBIX
BEIIIECTB, YCTaHOBJICHHE CTPYKTYpPHOM
GopMysBl  OpraHMYEecKOro BellecTBa  Ha
OCHOBE €ro XHUMHYECKHMX CBOHCTB WU
CIOCOOOB  TOJYYCHHUs, OINpEACICHUE 10U
BBIX0JIa MPOAYKTA PEAKIMU OT TEOPETUUYECKU
BO3MOXKHOrO 1o TemMe «HempenenbHbie
YIIEBOAOPOABDY.

ApeHbl:  TOMOJIOTMYECKUH  psn,  oOmas
dbopMyna, HOMEHKJIATypa. OIEKTPOHHOE U
MPOCTPAHCTBEHHOE  CTPOCGHHUE  MOJICKYII
OeHzoma M Toiyosna, WX  (U3NYECKUe
CBOMCTBA.

DJNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ O€H30J1a U TOIyoJa, uX (pu3ndYecKue
cBoiictBa. X.D.: u3yyenue  uzuueckux
CB801ICM8 y211e8000pP0008 (PACMBOPUMOCTD).

43

44

XHUMHUYECKUE CBOWCTBA aPEHOB: PEAKLIMU
3aMeIICHUS

XUMUYECKHE CBOWCTBA AapEHOB: PEaKIMH
MPHUCOECIUHEHUS,  OKHCJIEHHE  T'OMOJIOIOB
OeH3oia

45
46

47

48

Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIa
CriocoOblI ostyyeHus 1 IPUMEHEHNE apeHOB.

'eneTndeckass CBsI3b MEXAY pa3IUYHBIMU
KJIacCaMH YIJIEBOJI0OPOOB

Haxoxxnenne  MonekymspHod  (Gopmysibl
OPraHUYEeCKOTO COEIMHEHUSI IO MacCOBBIM




49

JOJISIM 3JIEMEHTOB, BXOJSAIIMX B €0 COCTaB,
HaXOXJICHHE  MOJIEKYJISApHOH  (hopMyIibl
OpPraHUYeCKOTO  COCIUHEHHs] 10  Macce
(00béMy)  TPOAYKTOB  CropaHus, IO
KOJIMYECTBY  BelecTBa (Macce, OOBEMY)
NPOAYKTOB  pPEAaKUWU  W/WIM  HCXOTHBIX
BEIIIECTB, YCTaHOBJICHHE CTPYKTYPHOM
dbopMysIBl  OpraHMYEecKOro  BellecTBa  Ha
OCHOBE €ro XUMHYCCKUX CBOHCTB HIIU
CIOCOOOB TOJYYEHHUsS, ONpEACTICHUE 10U
BBIX0JIa MPOAYKTA PEAKIIMUA OT TEOPETUYCCKU
BO3MOXKHOTO TI0 TeMe «ApoMaTu4ecKue
yrJIeBo0poabl». CrcreMaTH3aius 3HaHUHA 110
TeMe.

[Tpupoanstii raz. [lomytHbie HeDTAHBIE Ta3bl

50

51

KameHHb1ii  yromb W  TOPOAYKTHI  €ro
nepepadoTKu

Heptr wu cmocobs €€  mepepaboTKw.
[IpumeHeHne MpoyKTOB MepepadoTku HeTH.
XDO.:  Osumakomnenue ¢  KOJLIEKYUAMU
«Hegpmovy u «Yeonoy.

52

53

I'eneTnyeckass CBS3b MCKAY PAa3IMIHBIMU
Kj1acCaM# yrijii€eBoaopo/10B

["anoreHONpPOU3BOIHBIC YIJIEBOJIOPOJIOB:
AJIEKTPOHHOE CTPOCHHE; PEAKIIMU 3aMEIICHUS
raioreHa. X03. Mmoodenuposanue  MONEKYI
Velieso0opo0os U 2AN02eHNPOU3BOOHBIX
V211e8000p0008.

54

JelicTBue mienoyer Ha rajJoreHnpoOu3BOIHbIE.
BzaumopeiictBue JUrajJoreHaIKaHOB C
MarHueM U IIHHKOM.

55

Cucremaruszanusas M 00O0OIEHUE 3HAHUKA II0
pazgeny "YrieBogopoasl"




56

KountpoabsHas padora Ne 2 "Yrieromoposr"

1

1

Pasznea 3. Kucaopoacoaepsxammue oprannyeckue coefuHeHus (49 4.)

[IpenenvHbIe OJTHOATOMHBIC CITHPTHI:
TOMOJIOTHUECKUN  psi, obOmas ¢dopmyna,

57 CTpOCHHUE MOJICKYT, uzomepus, 4
HOMEHKJIATypa, Kiaccupukamnms, Gu3ndecKue
cBoiicTBa. X.O.: pacmeopumocms paziudHuix
CNUpmos 8 gooe.

XUMHUYECKHE CBOHCTBA MPENETbHBIX
OJTHOATOMHBIX CITHPTOB. XO.:
gzaumooelicmeue  IMAHOAA C  HAMPUEM,

58 OKUCTIeHUe SMUL0B020 CRUPMA 6 ANb0e2Uud Ha 1
PACKANEHHOU MeOHOU NPOBOJIOKe, OKUCAEHUE
IMUN0B020  CRUPMA  OUXPOMAMOM — KaAlus
(603M02HCHO UCNONb306AHUE
8UOCOMAMeEPUAos).

59 CrocoOpl  moNyyeHUss U NPUMEHEHHUE 1
OJTHOATOMHBIX CITHPTOB
[IpocTeie 2gupbl: HOMEHKIATYpa U U30MEPUs,

60 0COOEHHOCTH (M3MYECKMX U XUMHYECKHX 1
CBONCTB
MHOroaToMHBIE CHHPTHL: ITHICHTIUKONb U

61 TIIALEPUH, WX (U3NYECKUE W XUMHUYCCKUE 1
cBoicTBa. X.D.. peakyus enuyepuHa ¢
euopoxcuoom meou(ll).

62 CrocoOpl  moONy4yeHUsT U TPUMEHEHHE 1
MHOTOQTOMHBIX CITUPTOB

63 @deHoM: CTpOEHHE MOJEKYJbl, (pHU3NUECKUe 1
cBoiicTBa. TOKCHYHOCTH (peHOIIa

64 XuMuueckue cBoicTBa (eHona

65 Crioco0bl TIOJTyYeHHUs U TpUMEHEHHe (eHoIa 1




66

IIpakTuyeckasi padora Ne 3 «PemeHue
AKCIIEPUMEHTANIbHBIX 33/1a4 110 TeMe «CrupThl
u heHonwvy. Uncmpyxkmasic no Th .

67

68

69

Cucremaruzanuss # 0O0OOIEHME 3HAHWI IO
TEME

AHB[[GI‘I/I[[BI u KCTOHBI: 9JICKTPOHHOC
CTpOCHHE KapOOHUIbHOU TpYMIIbL;
TOMOJIOTUYECKHE psabl, oOmas ¢dopmyIa,
u3oMepusi W HOMEHKIaTypa. Dusnyeckue
CBOICTBA.

XUMHYEeCKHEe  CBOMCTBA  albJeTHAOB |
KETOHOB: peakuuu MPUCOCTUHEHUS.
OxuciieHne  ajdbJerujioB,  KadyeCTBEHHBIE
peaKIUK Ha aJIbACTUbI.

70

71
72

73

OxuciieHue  aJpJeruioB,  KayeCTBEHHbIE
peaKIyy Ha ambAeTHIbl. X.D.. KauecmeeHHbvle
peakyuu Ha anvoecudvl (¢ 2UOPOKCUOOM
ouammuncepeopa(l) u 2UOPOKCUOOM
meou(ll)).

CnocoObl MOJIYYCHUS aJIbACTUOB U KECTOHOB

OI[HOOCHOBHHC MPpEACIIbHBIC Kap6OHOBLIe
KHUCJIOTHI, OCOOCHHOCTH CTPOCHUSA UX MOJICKYJI

WN3omepust U HOMEHKIAaTypa KapOOHOBBIX
KHCJIOT, UX (pu3nyecKkue CBOMcTBa

74

75

XHUMHUYECKHE CBOMCTBa MpeAeIIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XO.:
Xumuyeckue Cceoucmea pacmeopa YKCYCHOU
KUCIOMbI,

Oco0GeHHOCTH CBOMCTB MYypaBbHUHON KHUCIIOTHI.
MHoroo0pa3ue KapOOHOBBIX KHUCIIOT

76

OCOOCHHOCTH CBOWMCTB: HENpPEACNHbHBIX U
apOMaTUYECKUX KapOOHOBBIX, TUKAPOOHOBBIX,




77

T'MJIPOKCUKAPOOHOBBIX KHCJIOT.
[IpencraBuTeny BBICHIMX KAPOOHOBBIX KHCIOT

[lonatne O TPOU3BOIHBIX  KapOOHOBBIX
KHCJIOT.

78

79

[TonsitThe O MPOM3BOAHBIX  KapOOHOBBIX
KHUCIIOT.

CrocoObl  modydeHuss W IpUMEHEHHE
KapOOHOBBIX KHCIIOT

80
81

Cnoxuble 3(UpBI: TOMOJOTHYECKHH P,
obmast hopmya, U30MepHsl 1 HOMEHKJIaTypa

du3ndecKue 1 XUMUIECKHIE CBOMCTBA 3(prpoB

82

IIpakTnueckas padora Ne 4  «Pemenue
SKCHEpUMEHTAJIbHBIX  3a7ay [0  TeMe
«Kap6oHoBbie KUCIOTBL. CIIOXKHBIE 3(PHPBI».
Hnempykmaoie no Th .

83

84

85

86

87

XKupsl: ctpoenue, pusnuecKkue U XMMUYECKHUE
CBOMCTBa (TUIPOIN3)

Oco0eHHOCTH CBOMCTB KHUPOB, COAEpMKAIIUX
OCTaTKM HENPENEIbHbIX >KUPHBIX KHCIIOT.
Kupsl B npupone

Mpbiia Kak CcOJM  BBICHIMX KapOOHOBBIX
KHUCJIOT, UX Moruee nevicreue. llonsarue o
cuHTeTHYeCKuX Motonmx cpeactBax (CMC)

['eneTnveckass CBA3b  YIJICBOJOPOJIOB U

KHCJIOPOJICOAEPKALTUX OpraHUYEeCKUX
BEIIECTB
['eneTnveckass CBA3b  YIJICBOJOPOJIOB U
KHCJIOPOJICOAEPKALTUX OpraHUYeCKUX
BCIIECTB

88

Haxoxnenne — MonekynsapHo — (opMysibl
OpPraHMYECKOTO COCIMHEHUA II0 MAacCOBBIM
JOJIAIM DJIEMEHTOB, BXOJSIIHUX B €ro COCTaB,




HaXOXJICHHE  MOJCKYISIPHOW  (OpPMYIIBI
OpPTaHUYECKOTO0  COCIMHEHHs] 10  Macce
(00BEMY) MPOJIYKTOB cropaHusi, o
KOJMYECTBY BemiectBa (Macce, O00BEMY)
NPOAYKTOB  pEaKIWU  W/WIA  HCXOJTHBIX
BEIIIECTB, YCTaHOBJICHHE CTPYKTYpPHOM
GopMysBl  OpraHMYEecKOro BellecTBa  Ha
OCHOBE €ro XHMHYECKHX CBOHCTB WJIHU
CIOCOOOB  TOJYYCHHUs, OINpEACICHUE 10U
BBIXO/Ia TIPOAYKTA PEAKIIMH OT TEOPETUUYCCKU

BO3MOKHOT'O o TeMe
«Kucnoponconepsxarye OpraHuYecKHe
COETMHEHUS.

89

90

Haxoxnenne  MoyiekyssipHOH — (hopMyJb
OpPraHUYeCKOT0 COCAMHEHHUS 10 MacCOBBIM
JOJISIM 3JIEMEHTOB, BXOISIIMX B €0 COCTaB,
HaXOXKJICHHE  MOJIEKYJIApHOH  (hopMyJIbl
OpPraHUYeCKOTO  COCIUHEHHs] 10  Macce
(00BEMY) MPOJIYKTOB CropaHusi, o
KOJMYECTBY BemiectBa (Macce, OO0BEMY)
MPOAYKTOB  pPEakIMd  W/WIA  HCXOTHBIX
BEIIIECTB, YCTaHOBJICHHE CTPYKTYPHOM
GbopMysIbl  OpraHMYEeCKOro  BeIecTBa  Ha
OCHOBE €ro XUMHYECKHX CBOWCTB WU
CIOCOOOB TIOJyYCHHS, OINpPEICIICHHE JOJH
BBIXOJIa MPOJYKTa PEAKIIMU OT TEOPETUUYCCKH

BO3MOXHOTI'O 1o TEMEC
«KI/ICJ'IOpO,Z[COI[ep)KaH_II/Ie OpTraHHU4YCCKUC
COCOUHCHUA.

Cucrematuszauusa M 0O0OOIIEHHE 3HAHUKA II0
TEME.

91

Cucremarusanuss u 00O0OLIECHME 3HAHUU 0O
TEME.




92

OOmiass  xapakTepUCTHKA  yIJIEBOJOB W
KIacCupUKanus YriaeBoaoB (MOHO-, JHU- U
MOJIMCAXaPU/IbI)

1

93

94

95

Mounocaxapuapl: (uU3HMUEecCKUe CBONCTBA U
HaxO0JIEHUE B MIPUPO/JIE

XUMHUYECKUE CBOMCTBA TJIFOKO3BI: PEAKIIUU C
Y4aCTHEM CIHUPTOBBIX M aJIbJAETUIHON TPYIIIL,
CIIHPTOBOE M MOJIOYHOKHCIIOE OpOXKEHHE.
X.O.: e3aumodeticmeue pacmeopa 21i0K03bl C
euopoxcuoom meou(ll).

[Ipumenenue TIIOKO3blI, €€ 3HAU€HUE B
KHU3HEJIeATebHOCTH OpraHu3Ma

96

Jlucaxapupl: caxapo3a, MaJIbTO3a M JIAKTO3a.
BoccranaBnuBaronine u
HEBOCCTaHABIMBAIOIIHE JIMCaxapuIbl.
Haxoxnenne B mnpupoae M NIPUMEHEHUE
JIcCaxapuJioB.

97

98

99

[Monucaxapuael:  Kpaxmall, TJIHUKOTeH |
LEJUTI0JI03a. Crpoenue MaKpOMOJIEKYJT
KpaxMaja, TIJIMKOTe€Ha W  IEJUIIOJIO3bI.
duznueckue CBOMCTBa Kpaxmajia u
L[EJUTIOJIO3BI.

XWUMHUYECKUE CBOMCTBA Kpaxmasa: THIpOJIH3,
KaueCcTBeHHas peakuus ¢ uoaoMm. X.O..
83aumooeticmsue Kpaxmaia ¢ UOOOM.
XUMHAYECKHE CBOHCTBA EJUIOJIOBEL:
THIPOIU3, TIONy4eHHe Y()OUPOB IEIUITFOIO3HI.

100

101

[lonatne 00 HMCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBINA MIENK).

Haxoxnenue  momnekynspHol — (opMyIibl
OpPraHMYECKOTO COEIMHEHHS II0 MacCOBBIM
JOJISIM 3JIEMEHTOB, BXOIALIMX B €0 COCTaB,
HaXOXJICHUE  MOJIEKYJISApHOH  opMyIibl




OpPraHUYeCKOTO  COCIMHEHHsI 10  Macce
(00béMy)  NPOAYKTOB  CropaHus, IO
KOJIMYECTBY  BelecTBa (Macce, OOBEMY)
NPOAYKTOB  pPEAaKUWMH  W/WIM  HCXOJHBIX
BEIIIECTB, YCTaHOBJICHHE CTPYKTYPHOM
(dbopMyBl  OpraHMYEeCcKOro  BellecTBa  Ha
OCHOBE €ro XUMHYECKUX CBOHCTB WIIU
CIOCOOOB TOJYYEHHUsS, ONpEACTICHUE 10U
BBIXOJIa MPOJYKTa PEAKIIMH OT TEOPETUYCCKH

BO3MOXHOI'O 1o TEMEC
«KI/IcnopoI[coz[epxcamHe OpraHn4cCKue
COCOANHCHUA.

Haxoxnenne  MOJEKyJIsspHOH  (OpMYIIBI
OPraHUYeCcKOr0 COCIMHEHHS 10 MAacCOBBIM
JOJISIM DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB,
HaXOX/IEHHE  MOJEKYISIpHOH  opmyIbl
OpPraHMYecKOro  COCIMHEHHS 10  Macce
(06béMYy)  NPOAYKTOB  CropaHus, IO
KOJMYECTBY BemiectBa (Macce, 00BEMY)
NPOJIYKTOB  pEaKkIMW  W/WIM  HCXOIHBIX

102 BCIIECTB, YCTaHOBJICHHE CTPYKTYPHOM 1
dbopMynbl  OpraHMYECKOro  BeIIecTBa Ha
OCHOBC €ro XUMHUYCCKUX CBOfICTB NN
CrocoO0OB TONMy4YEHUSs, OMpENeICHUe JOIU
BbIXOJa HpOHYKTa peaKum/I oT TGOpeTI/IquKI/I
BO3MOKHOTI'0 (0] TEME
«Kucnopoaconepxaiine OpTraHUYECKHE
COCIMHEHHY.

103 CucreMaru3anuss U 00O0OIICHUE 3HAHHMHI II0 1
pasueny

104 Cucrematuszauusa M 0O0OOIIEHHE 3HAHUKA II0 1
pazneny

105 KoutpoabHnasn pabora Ne 3 1 1

"Kucnoponcoaep:xaiue OpraHMYECKHE




coenuHeHus"

Pa3nen 4. A3oTcoaepikamme opranuyeckue coeqnnenus (21 4.)

106

107

108

109

AMUHBIL: KTacCU(PHUKAIHS, CTPOSHHE MOJIEKYI,
obmas dhopmyna, u3oMepusi, HOMCHKIaTypa u = 1
¢du3nveckre CBOMCTBA

XuMHYecKoe  CBOMcTBa  ann(aTHUECKUX
aMUHOB: OCHOBHBIC CBOMCTBA,
AIKWJIUPOBAHKUE, B3aUMOJICHCTBUE MEPBUYHBIX 1
aMUHOB ¢ a3oThcTtod kucioron. Coin
AJKUJIaMMOHUS.

XuUMUYecKoe ~ CBOWCTBAa  alu(aTHUECKHUX
aMUHOB: OCHOBHBIC CBOMCTBA,
AIKWJIMPOBAHKUE, B3AUMOJICHCTBHE MEPBUYHBIX 1
aMUHOB ¢ a3oThcTod kucioron. Coin
AJKUJIaMMOHUS.

AHWIMH: CTpPOEHHE AaHWUJIMHA, OCOOEHHOCTH
XMMHUYECKHX CBOMCTB aHWJIMHA

110

AHWIMH: CTpPOEHHE AaHWUJIMHA, OCOOEHHOCTH
XMMHUYECKHX CBOMCTB aHWJIMHA

111

112

CrnocoObl  TONMy4YyeHUsT U TPUMEHEHUE
anupaTHIECKUX aMUHOB

AMMHOKHUCJIOTBI: HOMEHKJIaTypa U H30MEpHs,
(bu3nueckue CBOMCTBA.

113

114

115

OT)IeJ'II)HI)Ie MMPpEACTAaBUTEIN O-aMUHOKHUCIIOT 1

XuMU4YecKrue CBOMCTBA AaMHHOKHCIIOT, WX
OMOJIOTUYECKOE  3HAUYEHHUE  aMHHOKHUCIIOT. 1
CuHTE3 ¥ THAPOIU3 MENTUIOB

XuMU4YecKrue CBOMCTBA AaMHHOKHCIIOT, WX
OHOJIOTHYECKOEe  3HAUYEHHWE  aMHHOKHCIOT. 1
CuHTE3 ¥ THAPOIU3 MENTUIOB

116

benkm  xak  TpUpOAHBIE  TTOJIMMEPEI,
CTPYKTYpBI OEIIKOB.




117

118

XUMHYECKHE CBOUCTBA OEIIKOB.

Xumuueckue — cBodcTtBa  OenkoB.  X.O.:
pacmeoperue 0enKo8 6 600e, OeHaAmMmypayus
OenKoe npu HazpesaHuu, Yeemuvle peaKyuu Ha
benxu.

119

120

A3zoTconeprkaluue reTepOLMKINYECKHE
COEIMHEHMUSL.
A3sotcoaepxkamue reTePOLUKINYECKUE
COEMHEHUs

121

122

123

HyxkieMHOBBIE KHCIIOTBI: COCTaB, CTPOCHHE U
OuosornvecKas poJb

HyxkieMHOBbBIE KHCIIOTBI: COCTaB, CTPOCHHE U
OuosornvecKas poJb

IIpakTnueckas padora Ne 5 «Pemenue
JKCIIEPUMEHTAJIBHBIX  3aJad [0  TeMe
«A3zoTrcoaepxanme OpPraHuYeCKHe
coenuHenus». Uncmpykmaow no 1h .

124

125

IIpakTnueckass padora Ne 6 «Pemenue
AKCIIEPUMEHTAIbHBIX 3a1a4y Ha
pacro3HaBaHUE OPraHUYECKUX COEAUHEHUN».
HUnempykmaori no Th.

Haxoxnenue  monekynspHOo  (oOpMyIibl
OpPraHUYeCKOr0 COEAMHEHHUS IO MAaCCOBBIM
JOJISIM DJIEMEHTOB, BXOISIIMX B €0 COCTaB,
HaXOXJICHHE  MOJIEKYJIApHOH  (hopMyIibl
OpPraHUYeCKOr0  COEIMHEHHMs] 10  Macce
(06BEMY) IIPOJYKTOB CrOpaHus, 1o
KOJMYECTBY BemiectBa (Macce, 00BEMY)
NPOAYKTOB  pEaKUWH  W/WIM  HCXOTHBIX
BEIIIECTB, YCTaQHOBJICHHE CTPYKTYpPHOM
(GbopMysIBl  OPraHMYEeCKOro  BellecTBa  Ha
OCHOBE €ro XUMHYECKUX CBOMCTB WU




CIOCOOOB  NOJYYEHUs, ONpEAEICHUEe 10U
BBIXOJa IPOAYKTAa PEAaKLMHU OT TEOPETUUYECKU
BO3MOYKHOI'O 0 TeMe «A30Tcoaeprkaliue
OpPraHUYECKHUE COETUHEHUS ).

KoHnrpoJsbHas padora Ne 4
126 «A3soTconepKaiye OpraHuYecKHe
COEIMHEHUS.

Pa3nes S.Bpicokomoliekyasipabie coenunenust (10 4.)

OcHOBHbIE MOHATHUSA XUMHH
127 BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Ifl u
METOJIbl WX  CHHTE3a-ToJIMMEpH3alus U
IIOJIMKOHACHCAI U
128 [Inactmaccel. YTwimmsanus U nepepaboTka
IJIaCTHKA.

OnacToMepbl: HaTypaJbHbII CHUHTETUYECKUE

129 kayuyku. Pesuna. X.O.: o3nakomnenue c
obpazyamu NPUPOOHLIX U  UCKYCCHMGEEHHBIX
B0JIOKOH, NIACMMACC, KAYYYKO8

BosiokHa:  HaTypaibHbBIE, HWCKYCCTBCHHBIC,
CHHTETHYECKHE. [lojMMephl CHenuaIbHOTro

130 Ha3HAYEHHUS. X0.: O3HAKOMJIEHUE c
obpasyamu  NPUPOOHBIX U  UCKYCCBEHHBIX
BOJIOKOH, NIACMMACC, KAY4YKO8.

IIpakTnueckass padora Ne 7 «Pemenue

131 SKCIIEPUMEHTAJIbHBIX  3aJad [0  TeMe
«PacriozHaBaHnMe IUIaCTMacc U BOJIOKOH.
HUnempykmaosie no Th .

132 Bceepoccuiickas nmpoBepouHast paboTta

133 Bcepoccuiickas mpoBepodHas padboTa

O0600mmenne marepuana mo pazaeny «OCHOBBI
134 opraHuueckoii  xummm». IloaroroBka K
WTOTOBOM KOHTPOJBHON pabore. Pemenue




3agad. HaxoxxaeHne MoJieKyIsipHOH popMyITbI
OpPTraHUYECKOr0 BEUIECTBA MO €ro IIOTHOCTH
Y MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B
€ro COCTaB, WJIH TO MPOAYKTaM CTOpaHHS.
Pacuetsr MaccoBOM JIOJIN (mMaccwr)
XUMHAYECKOTO COSTMHEHHSI B CMECH.

Pacuetst maccel  (0ObeMa,  KOJIMYECTBA
BEIIECTBA) MPOYKTOB PEAKIINH, €CITH OJTHO U3
BEILIECTB JIaHO B M30BITKE (MMEET NMPUMECH).
Pacyersl MaccoBoil WM OOBEMHOH JTOJIH
BBIXOJla MPOAYKTa PEaKIMU OT TEOPETHUECKU
BO3MOXKHOTO.

HpOMe)KYTO‘IHaH aTTeCcranusi. KOHTp OJIbHas

135 pabora. 1
[Ipomexxyrounast arrectauusa. KoHTponbHas

136 pabora. 1 1
OBUIEE KOJIMYECTBO YACOB 1o 136 5 7
[TPOIT'PAMME
11 KJIACC

KoanuecTBouacos

Hara Koppexk-
Temaypoxka Konrtpoabusie IIpakTuueckue

n/n Bcero H3y4YeHUs] THPOBKA

padoThI padoThI

AAThl

Pa3nen 1.Teopernueckue ocHoBbI Xumuu (78 4.)
1 Atom. CocTaB aTOMHBIX sep. XUMHUYECKHI 3JIEMEHT. 1

W3otonbl. Beoonwiti uncmpyxkmaoic no OT u TF.




Atom. CocTaB aTOMHBIX siep. XUMHUYECKUI 3JIEMEHT.
H30TO11BI

CtpoeHHEe SJCKTPOHHBIX O0OJIOYEK aTOMOB, KBAaHTOBBIE
qrcia

CTpOCHI/IC OJICKTPOHHBIX 00004U€eK dTOMOB, KBAaHTOBBIC
qucia

Knaccudukanuss XuMUUecKux 3jieMeHToB (S-, p-, d-, f-
3JICMEHTHI)

Knaccudukanuss XuMuUueckux sjiemMeHToB (S-, p-, d-, f-
AJIEMEHTHI)

P ACIIPCACIICHHUEC 3JICKTPOHOB 110 aTOMHBIM 0p6I/ITaJ'I$IM

10

Pacnpenenenue 351eKTPOHOB 110 ATOMHBIM OpOUTATISIM

DONeKTpOHHbIE KOHQUTYpallud AaTOMOB JJIEMEHTOB B
OCHOBHOM M BO30YXJAEHHOM COCTOSTHUU

DONeKTpOHHbIE KOHQUTYpallud AaTOMOB JJIEMEHTOB B
OCHOBHOM U BO30Y>KJIEHHOM COCTOSTHUU

11

12

13

ONEeKTPOHHBIE KOH(UTypaiuu HNOHOB.
DIEeKTPOOTPULIATETLHOCTh

DIIEKTPOHHBIE KOH(UTyparuu HOHOB.
DJIEKTPOOTPULIATETLHOCTh
Ilepuonnueckuii 3akoH u llepuoamyeckas cucrema

xuMudeckux aneMmeHToB J[. M. MeHpaeneeBa, CBiI3b C
COBPEMEHHOM TEOPUEN CTPOCHUSI aTOMOB

14

[lepnonnueckuit  3akoH u Ilepuogmyeckas cucrema
xumuuecknx ajementoB J[. WM. MengeneeBa, CBs3b C
COBPEMEHHOM TEOpUEH CTPOEHUS aTOMOB

15

3aKOHOMEPHOCTH  U3MEHEHHS CBOWCTB  XMMHYECKHX
9JIEMEHTOB M O0pa3yeMbIX HMH TPOCTBIX U CIIOKHBIX




BEILECTB I10 TPYIIaM U IIEpUoJaM

16

17

3aKOHOMEPHOCTH  HM3MEHEHHsS  CBOMCTB  XUMHYECKHX
BIIEMEHTOB M O00pa3yeMbIX HMH MPOCTBHIX H CIOXKHBIX
BEILECTB 110 TPyIIaM U Ieprogam

Cucremaruzanusa 1 0000IIIeHNE 3HAHUN 10 TEME

18

Cucremarusanus U 0000IEHUE 3HAHUN 110 TEME

19

20

Buapl xumudeckoil cBs3uM. MexaHHU3MbI 00pa3oBaHUS
KOBAJICHTHOMU CBS3H.

Bunpr XUMHYECKOH CBSA3H. MexaHu3MbI O6paSOBaHI/I${
KOBaJICHTHOM CBSI3U.

21
22

23

Bonoponnas cBa3b. MexMOIIEKYIIIpHbIE B3aUMOEHCTBHS
BonoponHnas cBsa3b. MexMoneKyIsspHble B3aUMOIECHCTBUS

BaneHTHOCTE M BajIEHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b
AJNIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C MX T€OMETPUYCCKUM
CTpOCHHEM

24

BasieHTHOCTh W BaJieHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b
ANEKTPOHHOU CTPYKTYPBI MOJIEKYJ C MX T€OMETPUUYECKUM
CTPOCHHEM

25

26

[IpencraBieHuss 0 KOMIUIEKCHBIX COCIWHEHUSIX: COCTaB U
HOMEHKJIaTypa
[IpencraBiaeHuss 0 KOMIUIEKCHBIX COEIMHEHHUSIX: COCTaB U
HOMEHKJIaTypa

27

[IpencraBineHuss 0 KOMIUIEKCHBIX COEIUHEHUSIX: COCTaB M
HOMEHKJIaTypa

28

BemiectBa MONEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUSI.
TuMbl KPUCTATUIMYECKUX PEMIETOK U CBOMCTBA BEIIECTB.
XD.: Mooenu kpucmaniuieckux peuémox.




BemniectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSL.

29 TUumbl KPUCTAIUTMUECKUX PEIIETOK U CBOMCTBA BEIIECTB.
XD.: Mooenu kpucmaniuueckux peuémox.

30 CucremaTtu3zaiys U 0000IIeHHE 3HAHUN TI0 TeMe

31 CucremaTtu3zaiys U 0000IIeHHE 3HAHUN TI0 TeMe

39 [TonsTe o paucnepcHbix cucremax. IlpencraBienue o
KOJUTOMJIHBIX PacTBOpax

33 [TonsiTe o pAuWCHepcHBIX cucTeMax. lIpeacraBieHue o
KOJUTOMJTHBIX PacTBOpax

34 VictuHHBIE pacTBOPHI: HACHIIIEHHBIE W HEHACHIIICHHBIE,
pactBopuMOCTb. Kpucraioruaparsl

35 VicTuHHBIE PAacTBOPHI: HACHIIIEHHBIE W HEHACHIIICHHBIE,
pacTBopuUMOCTh. Kpucramnoruaparst

36 CriocoObI BeIpaXeHHS KOHIICHTPALUU PaCTBOPOB

37 CniocoObI BeIpasKEHUST KOHIIEHTPAIUU PACTBOPOB
Pemenne 3amay ¢ MCIOJB30BaHUEM IOHSTHH '"MaccoBas

38 J0JIA PacTBOPEHHOTO BewiecTna', "MoupHas
KOHLeHTpauus"
Pemenne 3amau ¢ MCIIONB30BaHWEM NOHSATHH ''MaccoBas

39 JIOJISt pacTBOPEHHOTO BemiecTna', "MoJISIpHast
KOHIIEHTpanus"

40 Knaccupukanuss W  HOMEHKJIATypa HEOPTaHUYECKHX
BEIIIECTB

a1 Knaccupukanus ©u  HOMEHKJIATypa HEOPraHHYECKHX
BEILECTB

42 Cucremaruszanss u 0000IleHHME 3HAHUW [0 TEME




«CtpoeHue BeuiecTBa. MHOroodpasue BEIIECTBY.

43

44

45

Cucremaruzanusgs M 0000IIeHHEe 3HAHUH 1[I0 TEME
«Ctpoenue BemecTBa. MHOroodpasue BeIiecTBy.

KonTpoasnas padora Ne 1 o temam «CTpoeHue aroma.
Ilepuonnueckuit 3axkoH u llepuonuueckas cucrema
xumudeckux sneMentoB Jl. M. MengeneeBa» . «CtpoeHue
BelecTBa. MHOrooOpas3ue BEIIeCTBY.

Knaccudukanus XuMUYECKUX peaKIuii B HEOPTraHUIECCKOM
Y OPTraHUYECKON XUMUHU.

46

47

48

Knaccudukanus XuMHUECKUX peakiuii B HEOPraHMYECKOU
Y OPTraHUYECKOW XMMHH.

3aKoH COXpaHCHHA MACChl BCHICCTB; 3dKOH COXPAHCHHA U
MMpECBPaAICHUA OHCPIUU IIPpU XUMHUUYCCKUX PCAKIUAX.

Pacuersl Mmacchl BemiecTBa WiIM 00bEMa Tra3oB IO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM O00BEMY
OJIHOTO M3 YYacTBYIOUIMX B PEAKIMM BELIECTB, MAacCChI
(00béMa, KoNMMuUecTBa BEIIECTBA) MHPOJYKTOB peakiu,
€CJIM OJHO M3 BEUIECTB MMEET MpUMecH, Macchl (00BbEMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTA PEAKIIUH.

49

Pacuersl Mmacchl BemiectBa WiIM  00bEMa TrazoB IO
M3BECTHOMY KOJIMYECTBY BEIECTBAa, Macce WIH O00BEMY
OJIHOTO M3 YYacCTBYIOUIMX B PEAKIMHM BELIECTB, MAacCChl
(06bEéMa, KoNMMuUecTBa BEIIECTBA) MPOIYKTOB peakiuw,
€CJIi OJHO M3 BEUIECTB MMEET MpUMecH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MIPOAYKTA PEAKIIUU

50

Tennossle 3¢ ekt XUMUYECKHUX peakuuil.
TepMoxumuueckrue ypaBHEHUS

51

TeruoBble 3¢ deKThI XUMHYECKHX peaxuil.
Tepmoxummuyeckne ypaBHEHUS




52

Bpluncnenuss mo ypaBHEHUSM XHMMHMYECKUX pEaKkUUd U
TEPMOXUMHUYECKUM YPaBHEHUAM

53

54

Bpluncnenuss mo ypaBHEHUSM XMMHYECKUX pEakLuil u
TEPMOXUMHUYECKUM YPABHEHUAM

CKOpOCTh XMMMYECKOH peakluu, €€ 3aBUCHUMOCTb OT
pas3InYHbIX (PAaKTOPOB.

55

Karanus u karann3aropsl.
XD.: paznosicenue nepokcuoa 6000pooa 6 Npucymcmeuu
Kamanuzamopa

56
57

['oMoreHHsbIe ¥ reTeporeHHbIE peakuu

I'omorennsie u I'CTCPOrcHHbIC pCAKIIUKU

58

IIpakTuyeckas padora Ne 1 no reme "M3yuenue BnusHue
pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOH peakiuu'.
Hnempykmaosie no Th.

59

60

61

OOparumble W HEOOpaTUMBIE peaKIUUu. XUMHUYECKOE
paBHOBECHE

OOpatumMble W HeoOpaTUMbIe peaklIMHh. XUMHUYECKOe
paBHOBecCHE
I[IpakTuyeckas padora Ne 2 o teme "M3ydyenue Bausinue

pa3iauYHbIX (AKTOPOB Ha TOJOXKEHHUE XUMHYECKOTO
paBHoBecus". Uncmpyxmaoic no Th.

62

OnexTponuTHyeckas aucconmanus. CHibHBIE W Ciia0ble
anextponuthl. CteneHp aucconuanuu. XO.: nposedeHue
Ppeakyuti UOHHO020 0OMeHa

63

OnekTponuTrdeckas aucconuanus. CuibHbIe W CiiaObie
37eKTpoNUTHI. CTENeHb TUCCOIHAIIIN

64

Honnoe npousseaenue Bojbl. Cpena BOAHBIX PACTBOPOB.
Bonoponusriit nokasarens (pH) pactBopa




I'mopoinns comeid. Peakuuu, mpoTekaromme B pacTBOpax

65 1
3JIEKTPOJIUTOB.
I'mapoinns comeid. Peakuuu, mpoTekaromme B pacTBOpax

66 AJIEKTPOJIUTOB. 1
XO: onpedenenue cpedvi pacmeopog ¢  HOMOWDBIO
UHOUKAMOPOB.
IpakTnyeckass padora Ne 3 mno Teme «XHUMHUYECKHUE

67 peaKIMu B PaCTBOPAX DIIEKTPOIUTOBY. HHcmpykmasic no 1
Th.

68 OKHCTUTENbHO-BOCCTAHOBUTEILHBIC peaxIuu. 1
Bakneiivie oKucianuTenu 1 BOCCTAHOBUTEIU

69 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peaKkIuu. 1
Bakueiiyie oKucanuTenu 1 BOCCTAHOBUTEIU

70 Mertop 371eKTpOHHOTO (3JIEKTOHHO-HOHHOTO0) OajaHca 1

71 MeToa 31eKTpOHHOTO (3JIeKTOHHO-HOHHOT0) OanaHca 1

72 DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB 1

73 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB BEIIECTB 1

74 Pemienue 3agau pa3nuyHbIX TUIIOB 1

75 Pemenne 3ana4 pa3nau4HbIX TUIIOB 1

26 Cucrematuzaiius © 0000mIeHHWE 3HAHWK 1O TeMe 1
"Xumnueckue peakuuu"”

77 Cucremarm3anuss u 0000IlleHHMEe 3HAHHW 1O TEME
"Xumuueckue peakiuu'

78 Koutpoabnas pabdora Ne 2 mo Teme "XuMHYECKHE 1

peakun"

Pa3nen 2. Heoprannueckas xummus (54 4.)




ITonmoxenne HemerasoB B Ilepuonnueckoit cucreme
xumuueckux  anemeHToB  JI. WM. MengeneeBa wu

7 0COOEHHOCTH CTPOEHHUs UX aroMoB. Pusnyeckue cBoicTBa
HeMmeTaiioB. XO.: uzyuenue oo6pasyos nememaios

80 AJuloTponusi HEMETaJJIOB (Ha MpUMEpPE KUCIOPOAa, CEphI,
docdopa u yriaepona)

81 Bopmopon: nomydenue, (¢usznyeckue M XMMHYECKHE
cBorcTBa. ['mapuasl

82 ["ajoreHsl: HaxOXJ€HUE B MIPUPOJE, CHOCOOBI MOTYyUCHHUS,
du3nyeckre U XMMUYECKHE CBOWCTBA

83 l'anorenoBonopoasl. BaxHelinne KACIOPOACOIEpHKALIUE
COEJIMHEHUS TaJIOTEHOB

34 JlaGopaTopHble M HPOMBIIIJIEHHbIE CIIOCOOBI IMOJYyYEHUS
rajoreHoB. [ I[puMeHeHne raJoreHoB U UX COCIMHEHNUN
IIpakTuyeckas pabdora Ne 4 «Pemenne

85 JKCIIEPUMEHTANBHBIX  337ad 1o TeMe '[‘anoreHsr".
Hnempykmaoie no Th.
Kucnopon: maGoparopHbie ¥ TPOMBIIUICHHBIE CIIOCOOBI
MOJIyuyeHus, PU3NYECKUe U XUMHUYecKkue cBoiicTBa. O30H.

86 [IpuMeHeHne Kucaopoaa u 030Ha.
XO:  eopenue cepwi, ¢hocghopa, owcenesa, macnus 6
Kucnopooe.

87 OKCHUJIBI U TEPOKCHIBI

88 Pemenne 3a1a4 pa3nu4HbIX TUIIOB
Cepa: HaxoXJAe€HHUE B IMPHPOJIE, CIIOCOOBI MOMYyYCHHMS,

89 ¢usnueckue M XUMHUYECKHE CBoiicTBa. [losmopmbiii
uncmpykmadyic no OT u Tb.

90 CepoBoaopon, cyab(puasl




91

Kucnopoacoxnepxamue coeauneHus: cepbl. OcoOEHHOCTH
CBOMCTB CEPHOM KUCIIOTHI

92

93

94

IIpakTuyeckas pa6ora Ne 5 «Pemenune
JKCIIEPUMEHTaJIbHBIX 3a7ady 1o Teme "Cepa u eé
coenunenus". Uncmpykmaosic no Th.

A3oT: HaxXOoXJICHUEC B IIPUPOIC, CIIOCOOBI IIOJIy4YCHMH,
(1)H31/IIIGCKI/IC 1 XMMHYECKHE CBOMCTBA. AMMI/IaK, HUTPUbI

Kucnopoaconepxaniue coeauHeHus: azora. OcoOeHHOCTH
CBOMCTB a30THOM KHUCJIOTEI

95

96

97

[Ipumenenne a3ora © €ro COeAMHEHUH. A3O0THBIE
ynoopeHus

docdop: HaXOXKIECHHE B MPHUPOJE, CIIOCOOBI MOTYUYCHHS,
¢usnueckue W XuMu4eckue cBoiictBa. Dochunsl u
bochun

Oxkcunsr docdopa, dpochopcoaepxamue xucnotel. Conu
dbocdopHOIi KHCTOTHI

98

99

100

101

[Ipumenenne ¢ocopa u ero coeguHenuit. docopHbie
yno0peHust

IIpakTuyeckas padora Ne 6 «Pemenne
SKCIIEPUMEHTAIIBHBIX 3aJ1a4 M0 TeMe «A30T U dpocdop U ux
coequHeHus». Mncmpykmaosic no Th.

Yrrnepoa: HaxoxA€HHWE B MPUPOAE, AJUIOTPOIHBIC
Monudukanuu;, QuMUYecKkue W XUMUYECKHE CBOMCTBA,
MPUMEHEHUE

Oxkcun yraepoma(ll), oxcux yraepoma(lV), yrompHas
KHUCJIOTa U €€ COJIU

102

Pemrenne 3aaa4 pa3jIMYHbIX TUIIOB

103

Kpemuuii: Haxox/eHHEe B MPHUPOJE, CIIOCOOBI MOTYyYCHHUS,




¢u3nvecKkre 1 XUMHUECKUE CBOICTBA

104 Oxkcua kpemaus(1V), kpeMHUEBasT KMUCIIOTA, CHUTMKATHI
105 [Ipumenenue kpeMHus U ero coeauHeHuil. CTekio, ero
IIOJIy4EHUE, BUJIBI CTEKIIA
106 Pewenue 3ana4 pa3au4HbIX TUIIOB
Cucremaruzamuss u  o0oOlieHne 3HaHUM 1O TeMme
107 "Hemeramnsl". XO:  Kauecmeennvie  peakyuu  Ha
Heop2aHu4ecKue aHuoHbl.
108 Kontpoasnas padora Ne 3 no teme "Hemeramnsr"
109 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboOThl, KOppEKLUs
OmMoOoK
[Tonoxxenne wmeramuioB B Ilepuoguueckon  cucreme
110 XUMHYECKHX  31eMEeHTOB.  OcOOEHHOCTH  CTPOEHHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB
OO6ume ¢usuyeckue cpoiicTBa MeTamuioB. llpumeHeHue
111 METAaJUIOB B OBITY U TEXHHKE.
XO.: usyuenue xonnekyuu «Memannwl u cniagoly.
112 Cnnasel MetaioB. Kopposust meranios
113 Pemenne 3ana4 pa3nu4HbIX TUIIOB
114 DIEKTPOXUMHUECKUH psii HanpspkeHUi MetayuioB. O0mue
CHOCOOBI MOJTyYEHUS METAJIIOB
Ob6mmas XapaKTEPUCTHKA METaJUIOB |A-rpynnsl
[lepponnueckod  CUCTEMBI  XUMHUYECKHX  DJIEMEHTOB.
115 Hatpuit u kanuii: nonmydenue, pU3MUecKue U XUMHUYECKHE

CBOMCTBa, TMPUMEHEHHWE TPOCTHIX BEIMIECTB M  HX
coenuHeHU. X0O..  83aumolelicmseue  WeENOUHbIX U
WeNOYHO3EeMENbHbIX ~ MEemailos ¢ B8000U  (803MOIHCHO




UCNONb308AHUE BUOCOMAMEPUATOB)

116

OO6mas XapaKTEePUCTHKA METaJIOB IHA-rpymims
Ilepronnueckoii  CUCTEMBI  XMMHYECKHUX  DJIIEMEHTOB.
Marnuii ©u  KanpLuil: moiydeHue, (uU3MYECKHEe U
XHMHYECKHUE CBOMCTBA, NMPUMEHEHUE MPOCTHIX BEIIECTB U
UX COCOUHEHUN

117

118

119

JK€ctkocTh BOBI M CITOCOOBI €€ YCTpaHeHHUS

AJNIOMMHHH: TIONyYeHHe, (U3NYECKUE M XHUMHUYECKHE
CBOWCTBA, TPUMCHECHHE.

X0: Bzaumooeiicmeue eudpokcuoos —anomunus ¢
pacmeopamu KUCiom u wenoyetl.

AmMdoTepHbIE CBOHCTBA OKCHJIA M THIPOKCHIA ATFOMHHHSI,
TUJIPOKCOKOMILIEKCHI ATFOMUHUS, UX IPUMEHECHUE

120

121

122

Pemenne 3a71a4 pa3IM4YHbIX THUIIOB

IIpakTuyeckas pabdora Ne 7 «Pemenne
JKCIIEPUMEHTAIBHBIX 3a7ad Mo TeMe "MeTasulbl TIaBHBIX
noarpynn". Uucmpyxmasic no Th.

OO0mas xapakTepUCTHKAa METAJUIOB MOOOYHBIX MOATPYIIT
(b-rpynm)  Ilepuogmyeckoid  cUCTEMBI ~ XMMHUYECKUX
AJIEMEHTOB.

123

®u3nyeckue M XUMHYECKHE CBOWCTBA XpoOMa M €ro
COEIMHEHUH, UX TPUMEHECHHE

124

125

Baxwuenimme coenunenust Mapranua. [lepmanranar xanus,
€ro OKUCIUTEIILHBIE CBOMCTBA

Ou3nyeckue U XHUMUYECKHUE CBOMCTBA Kele3a U ero
coenuHeHuil. [lonydyeHre u mpUMeHEHHUE CIIaBOB JKeJe3a.
XO: Bzaumooeiicmeue dicenesa ¢ pacmeopamu KUCIOMmM U
wenouetl.




126

duznueckre M XUMHUECKHE CBOWCTBA MEIU U €€
COCIMHEHUH, UX TPUMEHECHHE

127

du3znueckue M XHMHUYCCKHE CBOMCTBA ILIMHKA M €ro
COCMHEHUHN, UX NpPUMEHEHUE. [UIAPOKCOKOMILIEKCHI
nuHKa. XO:  83aumoolelicmeue YuHKa ¢ pacmeopamu
Kuciom u wenovet. Bzaumoodeticmsue euopoxcuoa yumka ¢
pacmeopamu KUCIOM U ujesioyetl.

128

129

130

IIpakTuyeckas padora Ne 8 «Pemenue
AKCIIEPUMEHTAJIbHBIX 33J1a4 110 TeMe "MeTtaibl ToOOYHBIX
noarpynn". Uncmpykmaosic no Th.

Pemenue 3amau PAa3JINYHbIX TUIIOB

O06o00muIeHne 1 cucTeMaTH3alys U3Y9eHHOT0 MaTepHraa 1mo
teme "Meramsl". XO: Kauecmeennvle peakyuu Ha
HeopeaHuyecKue KamuoH 6000po0a U KamuoHubl MEmaiios.

131

132

Kourpoasnas padora Ne 4 o teme "Metamist"

AHanu3 pe3ynbTaTOB KOHTPOIBHON pabOThl, KOPPEKIUs
omnboK.

Paznen 3. Xumus u sku3Hb (38 4.)

Ponp xumMum B o0OecneUCHUH YCTOﬁqHBOFO Pa3BUTHA

133 YEJI0BEYECTBA. IlonsTue 0 Hay4YHBIX METOHAX
HCCIICIOBAHUS BEIIECTB

134 Hayuynple  nmpuHUMIBI ~ OpraHuM3alid  XUMHUYECKOTO
MPOU3BOJACTBA.

135 [IpoMbInIeHHBIE  CIIOCOOBI  MOJMYYEHHUS  Ba)KHEMIIMX
BEILICCTB

136 XUMUYECKOE 3arpsA3HEHUE OKPYXKAIOUIEH CpPEAbl U €ro

MNOCICACTBUA




137

XUMHYECKOE 3arps3HEHUE OKPYXaIolled Cpeabl U €ro
MOCIIEACTBUS

138
139

XHUMHA U 310POBbE YEIOBEKA.

JlexapcTBeHHBIE CpEACTBA

140

Xumus numy. Pojib XMMHH B 00€CIEUEHHUM IIHILEBOM
0€e30MacHOCTH

141

142

IIpakTuyeckas padora Ne 9 «MccrnenoBanue NHUIIEBBIX
T00aBOKY.

Kocmernueckue u napdromepHbie cpecTBa.

143
144

briToBas xumusa

XuMus B CTPOUTCIILCTBE.

145

Baxuneimme  CTpOUTENBHBIE W KOHCTPYKIIMOHHBIE
MaTepHuabl

146
147

XHUMHS B CEJTLCKOM XO3SIUCTBE.

Opranuyeckre 1 MUHEpaJIbHbIE YA0OpEHUS

148

149

Pacuértpl: Maccel BellecTBa HIM 00BEMA Ta3o0B 110
W3BECTHOMY KOJMYECTBY BEIECTBA, Macce€ WU O0BEMY
OOgHOTO U3 y‘IaCTBYIOHII/IX B peaKHI/II/I BCIUICCTB, MacCCHI
(0OBEMa, KOIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIUU, €CITU
OJIHO U3 BEILIECTB UMEET IPUMECH.

Pacuérel: Maccel BelecTBa MIM 00BEMAa Ta30B 11O
W3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WU OO0BEMY
OJIHOTO W3 YYAaCTBYIONIMX B PEAKI[MU BEIIECTB, MAacChI
(00béMa, KOIMYEeCTBa BEIIECTBA) MPOAYKTOB PEaKIMU, €CIIU
OJIHO U3 BEIIECTB UMEET IPUMECH.




150

Pacuérel: Maccel BemiecTBa MWIM 00BEMAa Ta30B 11O
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WU OO0BEMY
OJHOTO M3 YYacTBYIOIIUX B pEAKIHUHU BEIIECTB, MAacChl
(00BEMa, KOJIMUECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIN
OJIHO U3 BEIIECTB UMEET IPUMECH.

151

152

153

Pacuérel: Maccel BemecTBa I  00BEMa Tra3oB 1O
U3BECTHOMY KOJMYECTBY BEIECTBA, Macce HIU O0BEMY
OOHOTO M3 YYAaCTBYHOIIMX B pCaKuuW BCHICCTB, MAaCCHI
(00béMa, KOJIIMYECTBA BEILIECTBA) MPOJYKTOB PEaKLUHU, €CIU
OJIHO U3 BEILECTB UMEET NPUMECH.

Pacu€rpl: ecnu 0HO M3 BELIECTB UMEET MPUMECH, MAaCChl
(00béMa, KonMMuYecTBa BEIIECTBA) MPOAYKTA PEaKLUHU, €CIU
OJIHO M3 BEILECTB JIaHO B BHJIE€ PAcTBOpA C OINpeAeaEHHOU
MAacCCOBOM J10JI€H paCTBOPEHHOIO BEIIECTBA, MACCOBOM JOJIN
Y MOJISIPHOW KOHIIEHTPAIIMU BEIIECTBA B PACTBOPE.

Pacuéthl: ecnmu OIHO M3 BELIECTB MUMEET MPHUMECH, MACCHI
(0O0béMa, KoNMMUYECTBa BEIIECTBA) MPOAYKTA PEAKIUU, €CIU
OZHO M3 BEIIECTB JAHO B BHUJE pacTBOpa C OINPEIEIEHHOU
MacCOBOM JI0JIEH paCTBOPEHHOIO BEILIECTBA, MACCOBOW JOJIN
Y MOJISIPHOM KOHIIEHTPALMU BELIECTBA B PACTBOPE.

154

Pacuérter: ecnmu ogHO M3 BEMIECTB MMEET MPUMECH, MACCHI
(0ObéMa, KoNMMUYecTBa BEIIECTBA) MPOAYKTAa PEaKLUH, €Clu
OJHO M3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEIETEHHOU
MacCOBOM J10JIEN pACTBOPEHHOIO BEIIECTBA, MACCOBOW JIOJIU
Y MOJISIPHOM KOHIIEHTpAIMU BELIECTBA B PACTBOPE.

155

Pacuétel: ecnmn OIHO M3 BELIECTB MUMEET NMPHUMECHU, MACCHI




(00béma, KoNMMYecTBa BEIIECTBA) MPOAYKTA PEAKIMH, €CIIU
OJTHO M3 BEIECTB JIaHO B BHUJIE PacTBOpa C ONpPENeIEHHOM
MacCOBOM JI0JIei paCTBOPEHHOTO BEIIECTBA, MACCOBOW JIOJIH
Y MOJISIPHOW KOHIICHTPAIMH BEIIECTBA B PACTBOPE.

156

PacuéTer: J0JIN BbBIXOJa IIpOAYKTa pe€akunun oT
TCOPCTUUCCKH BO3MOIKHOIO.

157

158

Pacuére:  gomm  BBIXOAA  NIPOAYKTAa  PEakUMM  OT
TEOPETHYECKU BO3MOXKHOTO.

Pacuérpl:  gonm  BBIXOJA  MPOAYKTa  peakUud  OT
TEOPETHYECCKH BO3MOXKHOTO.

159

Pacuérter: J0JIHU BbIXOJa IpOAaYKTa peakuuu OoT
TCOPCTUUCCKH BO3MOIKHOTIO.

160

161

Pacuétel: Maccel BemiecTBa MM 00BEMAa Ta30B 11O
W3BECTHOMY KOJMYECTBY BEIECTBA, Macce€ WU O0BEMY
OJIHOTO M3 YYacTBYIOUIMX B pPEAKIUU BEIIECTB, MAacChl
(0OBbEMa, KOMYECTBa BEIIECTBA) MPOJIYKTOB PEAKIUHU, €CITU
OJIHO W3 BEIIECTB HMEeT TNpuMecH, Mmacchl (00bEMa,
KOJIMYEeCTBA BEIIECTBA) MPOJYKTA PEaKIUU, €CIU OJHO U3
BEILECTB JJAHO B BUJIE PACTBOpA C OMPEAEIEHHON MaccOBOU
JIOJIE  pacTBOPEHHOTO BEIECTBA, MAacCOBOM JOJIU U
MOJISIPHOM KOHIIEHTpAIlMH BEIIeCTBA B pPacTBOpE, IO
BBIXO0/Ia TIPOJIYKTA PEAKIIUHA OT TEOPETUIECKH BO3SMOIKHOTO.

Pacuérel; Maccel BemecrtBa WM 00bEMa Ta3oB IO
U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WIU O0BEMY
OJHOTO M3 YYacTBYIOLIUX B pEAKUHWH BEIIECTB, MAacChl

1




(0O6BéMa, KonmMyecTBa BEIIECTBA) MPOIYKTOB PEaKIUuH, eClin
OHO W3 BEIIECTB HMEET NpUMecH, Macchl (00BEMa,
KOJIMYECTBA BEIECTBA) NPOJIYKTa PEAKIHH, €CIH OIHO M3
BEILIECTB /IaHO B BHJIE PACTBOPA C ONpPEeIEHHON MacCcOBOi
JoJell  pacTBOPEHHOTO BEIIECTBA, MAacCOBOM JIOMH U
MOJISIPHOM KOHLIEHTpPAIlMM BEIIECTBA B PACTBOpE, JOJIHU
BBIX0/Ia MMPOYKTA PEAKLIUU OT TEOPETHUECKH BO3SMOXKHOTO.
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Pacuérer: maccel BemectBa wiM  00BEMa Ta3oB IO
W3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce€ WU O0BEMY
OJIHOTO M3 YYacTBYIOUIMX B pEaKIUU BEILECTB, MaccChl
(00bEMa, KONMYECTBA BEIIECTBA) MPOIYKTOB PEAKLIUU, €CIU
OIHO M3 BEIIECTB HMEeT NpuMecH, Mmacchl (00béMma,
KOJIMYECTBA BEILIECTBA) MPOAYKTA pPEaKLUU, €CIH OJHO U3
BEILIECTB JAHO B BUJE PAacTBOpa C OMPEACIEHHON MacCOBOM
JI0OJIel  pacTBOPEHHOTO BEIIECTBAa, MAacCOBOM JIOIU U
MOJISIPHOM KOHIIEHTpAIlMH BEIIeCTBA B pPacTBOpE, I0JHU
BBIXO0/Ia TIPOJIYKTA PEAKIIUUA OT TEOPETUUECKH BO3ZMOKHOTO.

CI/ICTeMaTI/I3aHI/IH n O606H_IGHI/IG 3HaHuil. IloaroToBKa K
HpOMe)KYTOLIHOI\/’I aTTeCTaluu.
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Cucremaruszanuss u 0000mienne 3Hanuii. [loaroroska K
IIPOMEKYTOUHOM aTTECTAL[UH.

165

Cucremaruzanuss U o0oOmenue 3Hanuil. IloarotoBka
IIPOMEKYTOUHOM aTTECTAL[UH.

166

Cucremarmszanuss u 0000meHne 3Hanwii. IloaroroBka K
IIPOMEKYTOUHOM aTTECTAL[UH.

167

Cucremaruszanuss U 0000weHue 3HaHuil. [loaroroBka K




IIPOMEKYTOYHOHN aTTECTALUU.

168 ITpomesxyrounas arrecrauus. KontponbHas paboTta.
169 [Ipomexxyrounas arrecranus. KontponbHas padora.
170 AHau3 pe3ysnbTaTOB KOHTPOJIBHON pabOThI, KOPPEKIMs

o1n0oK.

OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME
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