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IHHOACHUTEJIbBHAS 3AIIUCKA
HOACHUMTEJIBHASA 3AIITMCKA

Pabouas nporpamMMa 1o XMMUHU Ha ypOBHE CpeJiHero oouiero o0pa3oBanus pazpaboTraHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanun», TpeOOBaHUN K pe3ylbTaTaM  OCBOoeHHUs  (enepanbHOM — 0OpazoBaTelbHON
nporpammel  cpeaHero obmiero oopazoanusi(P@OIl COO), npencrasienHsix B DenepalibHOM
rocyJapcTBEHHOM oOpa3oBatenbHoM cra”aapre COO, c¢ yuérom Konuenuuu npenojaBaHus
yuebHoro mpenMera «XuMHs» B 00pa3oBaTelbHBIX opranmsanusx Poccuiickoit @enepanuu,
peaIu3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POTrPAMMBbI, 1 OCHOBHBIX MOJIOXKEeHUN «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuoj no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XumHUsT Ha YpPOBHE YIJIYOJEHHOTO HW3YYCHHUS 3aHUMAET BaXXHOE MECTO B CHUCTEME
€CTECTBEHHO-HAy4YHOro o0Opa3oBanus ywamuxcsa 10-11 xmaccoB. Usydyenwme mnpenmera,
peanu3zyeMoe B YCIOBUSX JTU(PPEPEHIIMPOBAHHOTO, MPOPMILHOTO OOydYeHUs, TMPHU3BAHO
obecrieunTh 0011€00pa30BaTENFHYI0O M OOHIEKYIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IITKOJIBI,
HEOOXOJUMYIO JIISl aJanTalii MX K OBICTPO MEHSIFOIIMMCS YCJIOBHUSM JKU3HU B COLUYME, a
TaKXKe IS MPOAOIDKEHHS OOYYeHHS B OpraHM3alusx MpodecCHOHATBLHOrO 00pa3oBaHUs, B
KOTOPBIX XUMUS ABIACTCSA OI[HOfI N3 ITPUOPUTCTHBIX AUCIUILINH.

B nporpamMe mo XxumuM Ha3zHaueHHWE NpeaMeTa «XHMHS» TOJIy4daeT MOAPOOHYIO
MHTEPIPETALMI0 B COOTBETCTBUM C OCHOBomnosararwomumu nojoxenusmu Or'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJIEpKaHusl, pe3yJbTaTOB O0yUeHUsI U TpeOOBaHUM K YPOBHIO
MOATOTOBKUA BBIMYCKHUKOB. CBHAETENHCTBOM TOMY SIBJISIOTCS CJEAYIOIIME BBINOJHIEMbIE
IPOrpaMMoOil o XUMUHN QYHKIUH:

UHPOPMALIMOHHO-METOMYECKAsl,  peajaus3alus  KOTOpoll  oOecreuumBaeT  IOJIy4EeHUE
NpPEeJCTaBICHUs O LIeNsAX, COAEP)KaHUM, OOIIel cTparernu OoOy4eHHUs, BOCIMTAHUS U Pa3BUTHUSL
00y4aroluXxcs CpeACTBAMHU MIPEIMETA, U3y4aeMOTr0 B paMKax KOHKPETHOTO MPOQuIIs;
OpPraHM3allMOHHO-IUIAHUPYIOLIas, KOTOpas INpPEeLyCMaTpUBAcT ONPEICJICHHUE: IPHUHLUIIOB
CTPYKTYPUPOBAHHUS M TIOCIIEI0BATEIILHOCTH U3YUYEHUs Y4eOHOro MaTepurasa, KOJIMYECTBEHHbIX U
Ka4eCTBEHHBIX €ro XapaKTepUCTHUK; IMOJIXOAOB K (DOPMUPOBAHHIO COJEPKATEIbHOH OCHOBBI
KOHTPOJISI M OLEHKH 0Opa3oBaTeNbHbIX JOCTHKEHHHM OO0yJaromMxcsi B paMKax HTOrOBOM
aTTecTanuu B opMe €AMHOTO roCy1apCTBEHHOI0 9K3aMEeHa M0 XMMUHU.

[Iporpamma mi1st yriyOiaEHHOTO U3YUYEHUS XUMHH:

yCTaHaBJIMBAaET MHBAPHAHTHOE MPEIMETHOE CO/IepKaHKE, 00s13aTeNIbHOE ISl U3YUYEHHUS B paMKax
OTJENBHBIX MpoduiIei, mpeaycMaTpuBaeT pacipeesieHle U CTPYKTYpPUPOBaHUE €ro MO KilaccaM,
OCHOBHBIM CO/IepKaTeIbHbIM JTMHUAM/pa3ienam Kypca;

na€T TpPUMEpPHOE pacrpeseseHne Y4eOHOro BpEeMEHHM, PEKOMEHIYEeMOro s H3y4eHHs
OTJIEIbHBIX TEM;

npeiaraeT NpUMEpPHYIO MOCIIEA0BAaTEIbHOCTh U3yUeHNs YUeOHOro MarepHaia ¢ y4€ToM JIOTHKU
MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBSI3EH;

naéT METOAMYECKYI0 HHTEPIPETALUIO IeNie W 3a/Jad WM3ydeHHUs INpenMeTa Ha YriayOoi€HHOM
YpOBHE C Y4YETOM COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpPEJHEro o0Iero oOpa3oBaHUs,
COJIEp)KaTENbHOM  XapaKTEpPUCTUKHM  IUIAHUPYEMBIX  pE3yJlbTaTOB  OCBOEHHMS  OCHOBHOM
00pa3zoBaTeNbHON MPOTPaAMMBI CPETHETO OOIIEro 00pa3oBaHus (JTMIHOCTHBIX, METANIPEIMETHBIX,
IOPEIMETHBIX), a TaKkXke C Yy4ETOM OCHOBHBIX BHIOB YU€OHO-TIO3HABATEIbHBIX JICHCTBHMA
00y4aromerocsi 1o OCBOCHHIO COEPKaHUS MPEAMETA.



I[lo Bcem Ha3zBaHHBIM NO3UMLKAM B IpOorpaMMe IO XHMHHM THPEIyCMOTpPEHA
[IPEEeMCTBEHHOCTh € OOy4YeHHEM XHMUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npelenaMu  yCTaHOBJICHHOW TMPOrpaMMON IO XUMHUHU  00sI3aTeNIbHON  (MHBAapHAHTHOM)
COCTaBIISIIOLIEH collep:kaHus y4eOHOro mpeamMera « XUMHs» 0CTaéTcsi BO3MOXKHOCTh BHIOOpA €ro
BAPUATUBHOW COCTABIIAIOLIEH, KOTOPAs JOJKHA OMPENEIATHCS B COOTBETCTBUU C HAIPABJICHUEM
KOHKPETHOTO MPpoduIs OOyIeHHS.

B coorBerctBUM ¢ KoOHuenTyalbHbIMU TookeHus MU PI'OC COO o Ha3zHayeHUU
npeaMeToB 0a30BOro U yriry0JaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeHero ooiiero oopa3oBaHusl XUMUS HA YPOBHE YIiyOIEHHOIO M3YUEHHUS HaIpaBlieH
Ha pealn3alio IPEEMCTBEHHOCTH C IOCIEAYIOIUM 3TalloM IOJIyY€HUS XHMHUYECKOIO
o0pa3oBaHMsi B paMKaX M3y4YEHHUS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccuoHaibHOro ooOpasosanus. B 31oil cs3u
U3y4eHHE TMpeaMeTa «XUMHUS» OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha paclIMpeHue u
yriyOJieHHEe TEOPEeTUYECKOM M MPAKTHUYECKOW TMOATOTOBKM OOYYarOIIMXCs, BBIOPABIINX
onpeAenéHHbli MPouiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTYYSHHS
XUMHYECKOT0 00pa3oBaHMs B OpraHu3anusx npodeccuonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuii @I'OC COO k maHuUpyeMbIM pe3ylbTaTaM OCBOCHHS (enepalbHON
00pa3oBaTeNbHONW MPOTrpaMMBI CpeHero oOmiero oOpa3oBaHUsI M3ydeHHE TpeaMeTa «XUMHD»
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO Pa3BUTUS 00Y4aIOIIUXCH,
Ha (OPMUPOBAHUE Y HUX OOIICHHTEIUICKTYAIBHBIX YMCHHM, YMCHHI pallHOHATN3AIUN YIeOHOTO
Tpyda U  OOOOIIEHHBIX CIOCOOOB  JEATENBHOCTH, HMMEIOIIHUX  MEXIUCHUIITMHAPHBIM,
HAJIPEIMETHBIN XapaKkTep.

CocTaBnsifollUMHA  TIpeMeTa «XUMHUS» Ha YpOBHE YIIyOJIEHHOIO HM3y4YeHUS SBISIOTCS
yriiyonéHHuble Kypebl — «Opranudeckas XuMus» U «OOmas 1 Heopranudeckas xumus». Ilpu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3aliy COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY NpHUHATHI noioxeHuss @PI'OC COO o paznnuusx 6a3oBoro u
yIIIyOJn€HHOTO YPOBHEHM U3Yy4EHUs IpeAMETa.

OcHoBy coaepxkanusi KypcoB «Opranudeckas xumusi» u «OOmas u HeopraHUYecKas
XUMHA» COCTABIIACT COBOKYITHOCTH MPEAMCTHBIX 3HAaHUU U YMGHHfI, OTHOCAIIIUXCA K 6330BOMy
YPOBHIO HM3yuY€HUs MpeAMeTa. JTa CHCTeMa 3HAHUM MONydaeT OMpeeN€HHOE TEOPETHUECKOe
JIOTIOJTHEHHE,  TIO3BOJISIFOIIEE  OCO3HAHHO  OCBOWTH  CYHIECTBEHHO  Oonbmmmid  00BEM
dakronornueckoro marepuana. Tak, Ha yriIyOIEHHOM ypOBHE M3ydeHUs MpeaMmeTa obecriedeHa
BO3MOXHOCTb 3HAUUTCIIBHOTO YBCIMYCHUA 00béMa 3HAHMA O XUMHUYECKHX DJJIEMEHTax H
CBOICTBaX UX COCJMHEHUN HAa OCHOBE PACIIMPEHUS M YIIyOJIeHUs MPEICTaBICHUA O CTPOCHUU
BEII[ECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSAX NPOTEKaHUS PEaKIMi, pacCMaTPpUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKOW KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne meproandeckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKHX  3JEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XHUMHUYECKask CBsI3b OOBSICHSIETCS C
TOYKH 3PCHHS DHEPreTHUSCKUX W3MEHEHHH NMpu e€ 0o0pa3oBaHUU W pa3pylICHHH, a TaKkKe C
TOYKH 3pEHUs MexaHu3MoB e€ oOpazoBaHus. V3ydeHHe THUINOB pEaKIMil JOMOJHAETCS
(dbopMEpoBaHUEM TIPEACTABICHUN 00 IEKTPOXUMHUYECKHIX MPOIECcCaxX W JIEKTPOIIN3E PACILUIaBOB
U PacTBOPOB BEIIECTB. B Kypce OpraHMYecKOd XWMHH TPU PACCMOTPEHUU PEaKIMOHHOMN
CITOCOOHOCTH COSMHEHUHN yJIEIseTCs 0c000€ BHUMAaHUE BOMPOcaM 00 AJIEKTPOHHBIX A deKTax,
O B3aUMHOM BJIMSIHUU aTOMOB B MOJICKYJIaX U MCXaHU3MaX peaKHHﬁ.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COZIEp)KaHUE KYpPCOB XMMHHU YIIyOIEHHOTO YPOBHS
U3y4eHMsl Ul KJIacCOB OIpeneN€HHOro mpoduis (riIaBHBIM 00pa3oM Ha UX CTPYKTypy M
XapakTep JOMOJIHEHUH K 00IIel cucTeMe NMpeIMEeTHBIX 3HaHUI) OKa3bIBAIOT BIMSHUE CMEXKHbIC
npeamersl. Tak, HampuMmep, B COAEp)KaHUM IMpeAMeTa A KJIAcCOB XHUMHUKO-(PH3UYECKOro



npodwmis 00JbIIOe 3HAYCHHE OYAYT UMETh AJIEMEHTHI y4eOHOro MaTepuasia Mo oOLe XUMHH.
[lpn u3ydyeHuwm mpeaMera B JaHHOM Cllydae akLEHT OyAeT clelaH Ha OONIHOCTH METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3MKE: aTOMHO-MOJEKYJISIpHAsT TEOpUs
(MonexymsapHass Teopus B (U3MKE), 3aKOHBI COXPAHEHHWS MacChl W HSHEPTUH, 3aKOHBI
TEPMOJIMHAMHKH, SJIEKTPOJIN3a, PEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.

B T0 e Bpems B cozep)kaHHH IpeaMeTa Ui KIaCCOB XUMHUKO-OMOJIOTHYECKOTO MPOodus
00N yAETbHBIN Bec OyleT UMETh OpraHuyecKas XuMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KIETKH KaK
OMOJIOTHYECKONH CHCTEMBbI, B COCTaB KOTOPOM BXOISAT, K TNpPUMEPY, TaKUe CTPYKTYpHbIC
KOMIIOHEHTbI, KaK JIMIH/bL, O€IKU, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu 3tom
3HAHUS O COCTAaBE€ M CBOWCTBAxX MpPEJCTaBUTENIC OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CITy’KaT OCHOBOM JUIS M3yUEHHsI CYIITHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHHS, THIIEBAPEHUSI.

B mnane ¢dopmupoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUsS OOIICHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA MPAKTUYECKOT0 NPUMEHEHNUS HayYHbIX 3HAaHUM U3ydeHUE IIpeaMeTa
«Xumus» Ha yriayOnéHHOM YpOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SX C Y4eOHBIMH NIpeAMETaMH, BXOJSIIMMHU B COCTaB IPEIMETHBIX
obnacrell «EcTecTBEeHHO-HayuyHble IpeaMeThl», «Marematuka u uH@opmatuka» u «Pycckuit
A3BIK U JIUTEPATypay.

[Tpu m3ydeHnn ydeOHOTO MpeaMeTa «XUMHs» Ha YIiayOJEHHOM ypOBHE TakXke, KaK Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIIEHHON 3HAYMMOCTH SIBJISIETCS (POpMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, NPAKTUUYECKOM JEATENIbHOCTH 4YeJIOBEKa M OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHue 3Toil 3amaun Ha yriyOJIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa MpeArnoiaraeT peajin3aluio TakKuX 1eel, Kak:

dbopMupoOBaHHE TPEICTABICHUNA: O MaTepHAIbHOM E€IWHCTBE MHpa, 3aKOHOMEPHOCTAX H
IIO3HABAEMOCTH ﬂBHeHI/Iﬁ HpI/IpOI[BI, 0 MECTC XHMMHHU B CHUHCTECMEC CCTCCTBCHHBIX HaYK u eé
BeIylIeil polu B 00ECIEeUeHUH YCTOWYMBOTO PAa3BUTHS UYEJIOBEUECTBA: B PEIICHUU MpobdiIeM
HKOJIOTUYECKOMN, IHEPTEeTHUECKON M MUIIEBOM O€30MaCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3JJaHUU
HOBBIX MAaTepUalOB, HOBBIX HCTOYHHUKOB OJHEPrHH, B OOECIEUEHUU PALHUOHAIBHOTO
IPUPOIONOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYypbl UEJIOBEKA, a TAKKE
AKOJIOTMYECKHA 000CHOBAHHOTO OTHOIIIEHHUSI K CBOEMY 3/IOPOBBIO U IPUPOJIHON Cpesie;

OCBOEHHE CHCTEMBI 3HAHUM, JIEKAIIUX B OCHOBE XMMMYECKOH COCTaBIIAIONIEH €CTSCTBEHHO-
HAyYHOU KapTUHBI MUpa: QyHIaMEHTAIbHBIX MTOHATHI, 3aKOHOB U TEOPUI XUMHUHU, COBPEMEHHBIX
HpeI[CTaBJ'IeHI/Iﬁ [0) CTpOGHI/II/I BCIIICCTBA HaA pBSHBIX ypOBHSIX — aTOMHOM, I/IOHHO-MOJ'IGKYJ'ISIpHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJMHAMUYECKHX M KHUHETHMUYECKHX 3aKOHOMEPHOCTSX MPOTEKaHUs
XUMHUYCCKUX peammﬁ, 0 XUMHYCCKOM paBHOBeCI/II/I, paCTBOan 158 )II/ICHepCHBIX CHUCTEMaAX, 06
00IIMX HAYYHBIX MIPUHIIUIIAX XUMUYECKOTO TPOU3BOJICTBA;

dbopmupoBaHHe y OOYYAIONMIMXCS OCO3HAHHOTO TOHUMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHUX 3HAHHUH i1 OOBSCHEHHS KIFOUEBBIX MJIIEH U MPOOIEM COBPEMEHHON XUMUH, IS
OOBSICHEHUSI W TPOTHO3UPOBAHMS SIBJICHUH, WMMEIONINX €CTECTBEHHO-HAYUHYIO TIPHUPOLY;
TPaMOTHOTO PelIeHUs] MPoOIEM, CBI3aHHBIX C XMMHEH, TPOrHO3UPOBAHMS, aHAIN3a U OLIEHKH C
MO3UIIMA  DKOJOTHYECKON O€30MacHOCTH TOCIEACTBUH OBITOBOM U  MPOW3BOJICTBEHHOU
JACATCIIbHOCTH YCJIOBCKA, CB$I3aHHOI>'I C XHUMHYECCKUM HpOI/ISBOI[CTBOM, HUCIIOJIB30BAHUEM H
nepepadoTKOM BEIIECTB;

yriIyOJieHHe MpPEeCTaBICHUN O HAYYHBIX METO/aX MO3HAHUs, HEOOXOJUMBIX JJISi PHOOpETeHHUs
YMEHUW OPUEHTHUPOBATHCS B MHUPE BEIIECTB U OOBSICHEHUS XUMHUYECKUX SIBJICHHMA, MMEIOITUX
MECTO B IPUPOJIE, B PAKTUYECKOMN AEATEIBHOCTH U MIOBCEAHEBHOM )KU3HH.



B mnnane peanu3zanuu NEpBOOYEPEHBIX BOCIUTATENBbHBIX M pa3BUBAIOIIUX (QYHKIUN
LEJIOCTHOW CHCTEMBI CpeIHEero o0Iiero oO0pa3oBaHUsA HpU H3YyYEHUH MpenMera «XUMHsS» Ha
yIIIyONEHHOM YPOBHE O0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TAKHUE LENU U 3a]1a4H, KakK:

BOCIIHUTaHHE YOCKIEHHOCTH B MO3HABAEMOCTH SIBJICHUW TMPUPOIBI, YBAKCHHS K TIPOIECCY
TBOpPYECTBA B 00JIACTH TEOPETHUYECKUX M MPUKIIAJIHBIX HCCICIOBAHUN B XUMUH, (DOPMUPOBAHHE
MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHHIO W TMIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHHS OOIIEUYEIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TI03HABATEIBLHBIX HWHTEPECOB, WHTEIUICKTYAJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, (HOpMUPOBAHME y HUX CO3HATEIHHOIO OTHOILICHHS K CaMOOOpa3OBaHUIO M
HETPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBHUIO YCHEIIHOW MPOPECCHOHATBHONH M OOIIeCTBEHHON
JESITEIIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO M MOTPEOHOCTH B 3710POBOM
o0Opase KU3HH;

(dbopMUPOBaHNE YMEHHI U HABBIKOB Pa3yMHOTO IPUPOIONIOIB30BAHMS, PA3BUTHE YKOJIOTHUIECKOM
KYJIBTYpPbI, IPHOOPETEHHE OIbITA OOIIECTBEHHO-TIOJIE3HOM IKOJIOTUYECKOM e TETbHOCTH.
OOmee 4YKMCIO YacoB, MPEAYCMOTPEHHBIX JUIS WM3Y4YEHHS XUMHUU Ha YriIyOJIEHHOM YpOBHE

cpennero oomero odpazoBanus, cocrapisieT 102 yaca: B 10 kinacce — 34 vaca (1 yac B Hezeno),
B 11 kimacce — 68 yacoB (2 yaca B HEZICIIO).

COJAEP/)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA
Teopernyeckre 0OCHOBbI OPraHUYeCKOM XUMMH.

[IpenmMer W 3HAaYeHWE OPraHUYECKOM XHWMHH, MPEJICTaBICHHE O MHOroo0pa3suu
OpraHUYEeCKUX COCIUHECHU.

DJEeKTpPOHHOE CTPOEHHME aTroMa yrjiepoja: OCHOBHOE U BO30YXIEHHOE COCTOSHHMSL.
BanenTHble BO3MOXKHOCTH aToma yriepoaa. XMMUYecKas CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tunbsl rTuOpUAM3aMd aTOMHBIX OpOHTanel yrieponaa. MexaHu3mbl 00pa3oBaHUsl KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbI mepekpbIBaHUs aTOMHBIX opOuTaneil, 6- u
n-cBs3u. OnuHapHasi, JBOHHas M TpoiHas cBa3b. CrocoObl pa3pbiBa CBA3e B MOJEKyJax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pajguKkale, Hykieodue u anekTpodue.

Teopust cTpoeHMss oOpraHuyeckux coeauHeHuil A.M. bytiepoBa u  coBpeMeHHbIE
MIPEACTABICHUS O CTPYKTYPE MOJIEKYIN. 3HAYEHNE TEOPUU CTPOCHUS OPTaHNYECKUX COCTUHEHUN.
MonekynsipHble M CTPYKTypHble (Qopmynbl. CTpyKTypHbIE (DOPMYIBl Pa3IUYHBIX BHIOB:
pa3BEpHyTas, COKpall€HHas, cKeineTHad. M3omepus. Buael wn3oMmepun: CTpPYKTypHasd,
IPOCTPaHCTBEHHAs. OJEKTpOHHBIE 3((EeKTbl B MOJNEKylIax OpPraHUYeCKHX COECTUHEHUMH
(MHIIyKTUBHBIA U M€30MEPHBIN 3 PeKThI).

[IpencraBnenne o kraccupuKay OpraHndeckux BemiecTB. [loHsaTre 0 GyHKIIMOHAIBHON
rpynne. I'omonorus. I'omonoruueckue paael. Cucremarnueckas HOMEHKJIATypa OpPraHUYeCKUX
coequaeHuit (IUPAC) u TpuBuanpHbIe Ha3BaHUS OTACIBHBIX MIPEICTAaBUTEIICH.

OcobenHoctT W KjaccUUKaIUs  OpraHuyeckux  peakmuii.  OKHUCITUTETBHO-
BOCCTAHOBUTCIILHBIC PCAKIIMU B opraHqucxoﬁ XUMHUHU.



OKCIEpUMEHTAJILHBIE METO/bl M3YYEHHs BELIECTB U WX NPEBPAIICHUN: 03HAKOMJIEHHE C
o0pa3laMu OpraHMYeCKUX BEIECTB W MaTepualaMu Ha MX OCHOBE, OINbITHI 110 NPEBPAILECHUIO
OpraHMYeCKHUX BEIIECTB TpPU HAarpeBaHuu (IUIaBieHWE, OOyIJIMBaHWE W  TOPEHHE),
KOHCTPYMPOBaHHUE MOJEIIEH MOJIEKYJI OPraHMYECKUX BEUIECTB.

YraeBogopoabl.

Anxkanbl. ['oMonoruueckuil psii ankaHoB, oOuias Gpopmyrina, HOMEHKIATypa U HU30MEpHs.
DNEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYN aJKaHOB, SP3-THOpPUAM3AIUS aTOMHBIX
opbuTanei yriepoaa, 6-cBsi3b. Pu3nyecKkre CBOMCTBA aTKaHOB.

XUMHYECKUE CBOMCTBA AJIKAHOB: PEAKLMU 3aMEILICHUS, U30MEPU3ALUN, JTETUIPUPOBAHUS,
UUKIU3aluy, MUpoJib3a, KpekuHra, ropeHus. [IpencraBienne o MeXaHU3ME peakiuil
palUKaJIbHOTO 3aMEICHUS.

Haxoxnenue B npupoae. CriocoOsbl 1oJ1ydeHus: U IPUMEHEHUE aJIKaHOB.

[Mukmoankanel. O6mas ¢popMyiia, HOMEHKIaTypa U u3oMepus. OCOOCHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) U OOBIYHBIX (LIMKIIOMEHTAaH,
[IUKIIOTEKCaH ) IUKJIOATKAaHOB. CIIOCOOBI IMOTYYCHUS U IPUMEHEHHUE IIUKI0ATKAHOB.

Anxkensl. ['oMonoruueckuii ps ankeHoB, oOuias ¢popmyna, HOMEHKIATypa. DIEKTPOHHOE
U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKEHOB, Sp>-THOpuAM3alMsl aTOMHBIX OpOuTanen
yriaepoaa, - u m-cBsizu. CTpyKTypHas U reoMmeTpuieckas (Iiuc-Tpanc-) nzomepus. Ousndeckue
CBOIMCTBAa aJIKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUHM MPUCOCIUHEHUS, 3aMEUICHUS B O-
MOJIOKEHUE TMpPU JABOMHOW CBs3M, MOJMMeEpU3aluu M okucieHud. lIpaBuno MapkoBHUKOBA.
KauecTBennsie peakiinu Ha JBOHHYIO CBsA3b. CIIOCOOBI TOIYYSHHS M IPUMEHEHHUE aJIKEHOB.

AJTKaueHBI. Knaccudukanus QJIKaJUEHOB (conpspkEHHBIE,
U30JIUPOBaHHbIE, KyMyauposanusie). OCOOCHHOCTH HIIEKTPOHHOIO CTPOCHHSI M XUMHUYECKUX
CBOMCTB CONpPSDKEHHBIX AMEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus conpspKEHHBIX
JnueHoB. CrocoObl OTY4YeHUs M TPUMEHEHHE aJlKaIMueHOB.

Anxunbl. ['oMonorndeckuil psja ankuHoOB, o0mias ¢opMylia, HOMEHKIATypa U MU30MEpHsl.
DIIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKWHOB, SP-THOPHAM3AIUS aTOMHBIX
opbutaneit yriaepona. Puznueckue CBOHCTBA AIKUHOB. XHMHUYECKHE CBOWCTBA: pEAKIUU
MPUCOETMHEHUS, JUMEPU3AllMd U TPUMEpPU3aLUH, OKUCIeHUA. KucioTHble CBOMCTBA aIKUHOB,
UMEIOINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEeHHBIC peaklMH Ha TPOUHYIO CBsi3b. CIOCOOBI
MOJTYyYEHHS U IPUMEHEHNE AJIKUHOB.

ApomaTuyeckue yrieBoJ10poJisl (apeHsl). ['omonornueckuii paa apeHos, odmas ¢popmyia,
HOMEHKJIaTypa U M30MepHus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl OeH3071a.
dusnueckue CBOICTBa apeHOB. XHMMHYECKHE CBONCTBa OEH30JIa M €ro TOMOJIOTOB: pEaKIUH
3aMenieHus] B OEH30JIbHOM KOJbIE U YIJIEBOJAOPOJIHOM pajauKalle, peakluu MpUCOeIUHEHUS,
OKHCIIEeHHE ToMoJoroB Oen3ona. IlpeacraBienue 06 opueHTHpYIOLIEM NeHCTBUN 3aMecTuTeNei
B OCH30JIbHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAIUKaAIOB, KapOOKCUIBHOU, THIPOKCHIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XWMHYECKUX CBOMCTB CTHPOJIA.
[Tonmumepuszamuss  ctupona. CrnocoObl  MOMyYyeHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. [lonytHsle HedTsHBIe Ta3bl. HedTh n e€ mpoucxoxxiaenue. KameHnusiii
Yrojdb U TPOAYKTHI €ro mepepadoTku. CrmocoObl mepepadoTKu HePTH: TMeperoHka, KPEeKHHT



(TepMHUYECKHiA, KaTaIUTHYECKUi), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
NPUMEHEHHE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnueckas cBA3b MCXKAY pa3IMYHBIMU KJIaCCaMH YTJIEBOJOPOI0B.

DIEKTPOHHOE CTPOCHHE TaJIOTCHIIPOU3BOJIHBIX YIVIEBOAOPONOB. Peakumm 3aMenieHus
rajoresa Ha T'HMAPOKCOIPYIILY, HUTPOIPYyIIly, IMAaHOTPYIIYy, aMuHOrpynny. JlelictBue Ha
TaJIOTCHIIPOU3BOHBIE  BOJHOTO M  CIOUPTOBOIO  pacTBopa IEnouu. Bzammonelicteue
JUTAIOrCHAJIKAHOB C MarHueM M LHUHKOM. IIoHATHE O MEeTa/uloOpraHu4eCKUX COCAUHEHUSIX.
Hcnonb30BaHue TraJOreHIPOM3BOJIHBIX YIJIEBOAOPOAOB B OBbITY, TEXHMKE W IIpU CHHTE3e
OpPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAILHBIE METOJbl W3YYEHHs BEIIeCTB M WX MPEeBpAIICHUH: N3yuyeHUE
(¢u3nyecKux  CBOMCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTb),  KAue€CTBEHHBIX  peakUui
YIJIEBOIOPOAOB Pa3UYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM HMOAHOW BOJIBI, pacTBOpa
IepMaHraHaTa Kajus, B3aUMOJCICTBME aleTHIeHa C aMMHauyHbIM pPAcTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApYKEHHE Yriepoja M BOJOpOJa B OPraHMYECKHX BEIECTBaX,
NOJydeHUE AITHJICHA M H3YYEHHE €ro CBOMCTB, O3HaKOMIIeHHE ¢ KoJulekuusmu «HedpTp» u
«Yromp», ¢ oOpa3namMu IJIacTMAacC, Kay4yKOB U PE3HHBI, MOJCIUPOBAHHE MOJICKYI
YIIIEBOIOPOAOB U TaJOTEHIIPOU3BOHBIX YIIIEBOIOPOIOB.

Kncnopouconepmaume OpraHn4e€CKue COCAUHCHUS.

[IpenenvHble OmHOAaTOMHBIE crUPTHL. CTpoeHHWE MOJEKyNn (Ha TpuUMepe MeTaHola W
sTanona). 'omonornueckuii psg, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJlacCU(pUKaIIUSL.
OusnyuecKkne CBOWCTBA TPEACTHHBIX OJHOATOMHBIX CIUPTOB. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKyJaMH CHHUPTOB. XHMMHUYECKME CBOWCTBA: pEAaKIMU 3aMELIeHMs], JeruJpaTaiui,
OKHCIICHHSI, B3aMMOJICHCTBHE C OPTraHWYECKUMHU U HEOpPraHMYECKUMH KrcioTamu. KauecTBeHHas
peaknus Ha OAHOATOMHbIE CIMPTHI. JleficTBHE 3TaHOJa M METaHoja Ha OpPraHU3M 4YeloBeKa.
CrniocoObl Nosty4eHus U NIPUMEHEHUE OJJHOATOMHBIX CIIHUPTOB.

[TpocTeie 3¢upsl, HOMEHKIaTypa U u3omepusa. OcoOeHHOCTH (PU3HUECKUX M XUMUYECKUX
CBOWCTB.

MHuoroaroMHEIE CIIUPTBI — OTHJICHITIMKOJIb W TJIMLOCPHUH. dusznyecknue M XUMHUYECKHUE
CBOICTBA: pcaknuun 3aMCIICHUA, BSaHMOHeﬁCTBHC C OpraHN4CeCKUMHU U HCEOPraHUYCCKUMU
KHCJIIOTaMU, KAQUYCCTBCHHAA PCAKIUsA Ha MHOIOATOMHBLIC CIIMPTEI. HpeHCTaBHeHI/Ie 0 MEXaHHU3MEC
pCaKL[I/Iﬁ HYKJ'ICO(l)I/IJIBHOFO 3aMCIIICHUA. I[CflCTBHC Ha OpraHu3M YCJIOBCKA. CnocoObl MOJIYYCHUA
U MIPUMCHCHUEC MHOI'OAaTOMHBIX CITMPTOB.

®enou. CTpoeHUE MOJIEKYITBI, B3AMMHOE BIUSHHUE THAPOKCOTPYIIIBI U OEH30JLHOTO s/Ipa.
®dusnueckue cpoiictBa (eHonma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHona. KayecTBeHHBIE
peakuuu Ha ¢eHon. ToxcnyHOCTh ¢eHoma. CrnocoObl MOTydyeHHUS W NPUMEHEHHE (eHoa.
®enonpopManbIeruiHas cMoJa.

KapOonunbHble coelMHEHUS — albJeruabl M KETOHBL. DJIEKTPOHHOE CTPOCHHUE
KapOOHMJIBHOM Tpymnmbl. ['oMonoruyeckue psapl albIeTHAOB M KETOHOB, oOmias ¢opmyrna,
M30MEpPUSI M HOMEHKJarypa. PU3WYECKUEe CBOMCTBA ajbJETUI0B M KETOHOB. XUMHUYECKHE
CBOMCTBA aNbJETH0OB M KETOHOB: peakuuu mpucoeauHeHusa. OKHCIEHUE allbJIernJIoB,
KayeCTBEHHbIE peaklnHu Ha anpieruapl. CrocoObl MOSyuyeHUss M NMPUMEHEHHE ajlbAECTHAOB U
KETOHOB.



OIHOOCHOBHBIE TIpeNeNbHbIe KapOOHOBBIE KHUCIOTH. OCOOCHHOCTH CTPOCHHS MOJICKYII
KapOOHOBBIX KucioT. M3omepuss m HomeHkiarypa. ®dusndeckue CBOICTBA OJHOOCHOBHBIX
IpelenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3M MEXKIYy MOJIEKyJaMH KapOOHOBBIX
KUCIIOT. XHWMHUYECKHE CBOMCTBA: KHCIOTHBIC CBOWCTBA, peaKkiys 3TepU(UKAIMU, PEaKIUU C
Y4acTHEM YIJIEBOJOPOAHOTO paaukaina. OCOOEHHOCTH CBOMCTB MypaBbUMHOM KucaoThl. [loHsiTHe
0 TIPOU3BOJHBIX KAPOOHOBBIX KHCIOT — CIOXKHBIX 3(pupax. MHOrooo6paszue KapOOHOBBIX KUCIIOT.
OCOOEHHOCTH CBOMCTB HEMPEICTbHBIX M apOMAaTHUYECKUX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX
KUCIIOT, THAPOKCHUKAapOOHOBBIX KHCIOT. IlpenctaBuTeny BBICIIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTUHOBAs, OJECUHOBAS, IUHOIEBAA, NUHONEH08ds KUCAOTEL.  CrocoObl
HOJTY4eHHS ¥ TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuii psia, oOmast Gopmyna, U30Mepus U HOMEHKIATypa.
DuU3nyECcKne 1 XMMUYECKHE CBOMCTBA: TUIPOJIU3 B KUCIION U LIEJTOYHOU Cpelie.

Kupsl. Ctpoenue, pusnueckue U XUMUYECKUE CBOMCTBA KHUPOB: TMJPOJU3 B KHUCIOW U
meno4Hoi cpene. OCOOEHHOCTH CBOMCTB JKHPOB, COAEPIKAIINX OCTATKH HEMPEEeIbHbIX JKUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBEL714 KaK COJIH BBICIINX Kap6OHOBBIX KHCJIOT, UX MOIOILICC JEUCTBUE.

OO6mass xapaktepuctuka yrieBoioB. Kriaccuduxamuss yriaeBogoB (MOHO-, IU- U
nosmcaxapuapl). MoHocaxapuIel: TJIOKO03a, (pPyKTO3a, rajiakTo3a, prubdo3a, 1e30KCHpruoo3a.
®usnyeckue CBOWCTBA M HaxoxJecHWe B Tmpupojge. PorocuHTe3. XUMHYECKHE CBOMCTBA
TJIIOKO3bl:  PEaKkIMu C YYaCTUEM CIHUPTOBBIX M ANBJIECTUIHOW TPYII, CHOUPTOBOE H
MOJIOUHOKHCOe OpoxeHue. [IpuMeHeHUEe TIIOKO3bl, €€ 3HaueHHWE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuapl: caxapo3a, MajbTO3a W JIakTOo3a. BoccraHaBnuBamomue |
HEBOCCTaHABIIMBAIONINE aucaxapuibl. ['maponus aucaxapuiaoB. HaxoxaeHue B mnpupone u
npumeHenue. [lomucaxapumbl: Kpaxmaj, TJIMKOTE€H W Iesuirosio3a. CTpoeHre MaKpOMOJIEKYI
KpaxMmaia, TJIMKOT€Ha U IeJUToyio3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M IEJUTIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIM3, KaYeCTBEHHAs PEaKIus C HOJOM. XHUMHYECKHE
CBOICTBa IIEJITIOI03bI: THAPOIIN3, MOTydeHne 3(PpUpoB 1emTon03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHBIE METO/bl M3YYEHHs BELIECTB W HUX MPEBPALllEHUI: pACTBOPUMOCTh
pa3IMyYHBIX CIHMPTOB B BOJAE, B3aMMOJEHCTBHE 3TAHOJIA C HATPUEM, OKHCIIEHHE 3THIIOBOTO
cupTa B ajbJETU] Ha pacKaJ€HHONM MeJHOW MpPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHPTA
JUXPOMATOM KaJiusi (BO3MOXHO HMCIIOJIB30BAaHHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIE PEAKIIUU Ha
anbaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpoxcngom meau(1l)), peakuus raumnepruHa
¢ ruapokcunom Meau(ll), xumuueckue cBOMCTBa pacTBOpa YKCYCHON KHUCIIOTHI, B3aUMO/JIecTBUE
pacTBopa raoko3bl ¢ TuapokcuaoMm meau(ll), BzammonencTBue Kpaxmalia ¢ MOJOM, pelieHUe
AKCIIEPUMEHTAIbHBIX 3aj1a4 1o TemMaM «CrnupThl U GpeHombl», «KapooHoBbie kucioTel. Cll0KHbIE
3pUPBD».

A30TcoaepIKale OpraHnyecKue CoeTnHeHHUsI.

AMUHBI — OpraHMYecKMe TMpOU3BOAHBIE ammuaka. Kraccudukamuss aMUHOB:
anudaTuyecKkue U apoMaTHUeCKHe; NMepBUYHbIE, BTOPUUHbIE U TpeTUyHble. CTpOEHUE MOJIEKYI,
obmras ¢opmyna, u3oMepus, HOMEHKIATypa U (pu3ndeckre CBOHWCTBA. XMMHYECKOE CBOHCTBA
anudaTuyecKux aMUHOB: OCHOBHBIE CBOMCTBA, aNKUIMPOBAHUE, B3aMMOIECHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOMN KucI0TOU. CONM aJIKUIaMMOHHS.



AHUIMH — NIPeICTaBUTENb AMUHOB apoMarudeckoro psaa. Ctpoenue aHninvHa. Bzanmuoe
BJIIMSIHME TPYII aTOMOB B MoJjeKyje aHwiInHAa. OCOOEHHOCTH XMMHMYECKMX CBOWCTB aHMJIMHA.
KavectBennsle peakuuyn Ha aHwinH. CrocoObl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKHX
amMiHOB. [losyueHne aHWIMHA U3 HUTPOOEH30J1a.

Amunokucinotrsl. Homenknatypa u  uzomepusa. OTHeinbHbIE NPEACTAaBUTEIU  O-
AMHUHOKHCIIOT: TJIWINH, ajJaHnH. OU3nJecKre CBOMCTBA aMUHOKHMCIIOT. XMMHYECKHE CBOMCTBa
AMUHOKHCIIOT KaKk aM(OTEpHBIX OpPraHUYECKHUX COCIMHCHHH, PEaKIus TOJUKOH/ICHCAIINH,
0o0pa3zoBaHHe MENTUIHON CBs3U. buonornyeckoe 3HaueHHE aMUHOKHUCIOT. CUHTE3 M THUAPOIH3
MIEIITHIOB.

benkn kak npupojHbie MONMMMEphl. [lepBUYHAs, BTOpUYHAS M TPETHUYHAS CTPYKTypa
0enkoB. XMMUYECKUE CBOWCTBA OCIIKOB: THAPOJIN3, JEHATYpAIlHsi, Ka4eCTBEHHBIC PEaKIMU Ha
OEeJIKU.

3KCHGDPIM€HT8JII)HLI€ MCTOJBI HM3YYCHHUSA BCHICCTB M HX HDGBD&HlGHI/IfIi PaCTBOPCHUC
0EeaIKOB B BOJC, ACHATYypalusa 0eIKOB IIpy Harp€BaHnWM, IBCTHBLIC PCAKIHNH Ha 6CHKI/I, PCUICHUC
SKCIICPUMCHTAJIBHBIX 3aJa4 110 TEMaM ((A?;OTCOI[Cp)KaHII/Ie OpraHU4Y€CKUC COCAUHCHUA» U
«Pacmo3naBanue OpraHU4YCCKHUX COCHHHQHHﬁ)).

BBICOKOMOJIeKyJIﬂpHLIe COCINHCHMUA.

OCHOBHBIE MOHATHS XMMHUHU BBICOKOMOJEKYJISIPHBIX COEIMHEHUH: MOHOMEp, MOJIHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeIHsAs MOJIeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJMMEPHU3ALUS U TOJIMKOHICHCALIMS.

[Tonumepusie MaTepHabl. [ImacTmaccel (monu3TUIIEH, IIOJINIIPOIIUIIEH,
MOJIMBUHUIIXJIOPHI, MOJIUCTUPOT, MOJIMMETUIIMETAaKpHUIIaT, MOJIMKApOOHATHI,
nonvdTUIIeHTepedTanaT). Y THan3anus 1 nepepadboTka riacTyuka.

OnacToMepbl: HATypaJbHBIM  KaydyyK, CHHTETHYECKHE Kaydyykud (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30MIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BonokHa: HaTypaibHbIE (XJIONOK, IIEPCTh, IIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpoH U JIaBCaH).

[Tomumeps! cnenuaabHOro Ha3HaueHUs (TeQIIOH, KeBJap, 3JIEKTPONPOBOASIINE TOJIUMEPHI,
OuopasiaraeMble OJIUMEPHI).

SKCHGDI/IMeHTaJ'H)HI)Ie METOJAbI M3YYCHHUS BCHICCTB M HX HDGBDaHIeHI/II\/IIZ O3HAaKOMJICHUE C
06pa3uaMH MNpUpPOAHBIX HW HUCKYCCTBCHHBIX BOJIOKOH, IINIACTMACC, Kay4YyKOB, PCHICHUC
OKCIICPUMCHTAJIBHBIX 3aa4 IO TEME «Pacro3HaBaHne MIaCTMACC U BOJIOKOH.

PacuértHble 3a1a4n.

Haxoxnenre MoieKkynsspHON (GOpPMYIIbIl OPraHUYECKOT0 COCTUHEHUS 10 MAaCCOBBIM JOJISIM
9JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXICHHE MOJIEKYJISAPHOU (OpMYIbl OPraHHUYECKOTO
coeuHeHus: 1Mo Macce (00BEMY) MPOAYKTOB CrOpaHus, IO KOJMYECTBY BeIllecTBa (Macce,
00bEMY) TTPOJTYKTOB PEAKIIMH M/WUIH UCXOTHBIX BEIIECTB, YCTAHOBIICHWE CTPYKTYPHOH (POpPMYIIbI
OpPraHMYECKOTO BEIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB WJIM CIIOCOOOB MOJIYYCHHS,
orpezieNieHue JI0JIM BBIXOa MPOIyKTa peakluy OT TEOPETHUYECKH BO3MOMXKHOTO.



MexxnpeaMeTHEIE CBA3H.

Peanuzanus mMexnpeaMeTHBIX CBSI3eH IpU M3yYEeHUM opraHumdeckoid xumuu B 10 kiacce
OCYILECTBIIICTCSI 4epe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MIOHATUH, IPUHATBIX B OTAEIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO0mue ecrecTBEHHO-HAyYHBIC TOHSTHS: SIBICHUE, HAy4YHBIH (aKT, TUIIOTE3a, TEOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccudukamnms, HAOIIOJICHHE, HU3MEPEHHE, SKCIEPUMEHT, MOJEb,
MO/ICJIUPOBAHUE.

Ousuka: marepusi, aTOM, D3JEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYJa, SHEPreTUUYECKHit
YpOBEHB, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3MUYECKUE BEITMYUHEI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kieTka, opraHu3M, 3KocHcTeMa, Onocdepa, MeTadoIM3M, HACICACTBCHHOCTD,
aBTOTPOHBIA M TeTePOTPOGHBIM TUI MHUTaHUS, OpoXkeHHe, (HOTOCHUHTE3, NbIXaHUEe, OeJKH,
YIJIEBO/IBI, JKUPBI, HYKIICHHOBBIC KUCIOThI, (JEPMECHTHI.

Feorpa(bnﬂ: ITIOJIC3HBIC HCKOIIACMBIC, TOIIJIMBO.

TexHoorus: IMUIICBBIC MPOAYKTEI, OCHOBBI pallMOHAJIIBHOI'O IMUTAHUA, MOIOIIUC CPEACTBA,
MaTepHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KUIIACC
OBIIAA N HEOPTAHUYECKASA XUMUSA
Teopernyeckne 0OCHOBBI XMMHH.

Atom. CocTaB aTOMHBIX siep. XuMHueckuid anement. M3oronsl. CTpoeHHe 3JEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTHUYeCKHe YPOBHU U TOAYPOBHH. ATOMHBIE
opoutanu. Knaccudukaims XUMHYECKUX JJIEMEHTOB (s-, P-, d-, f-amemenTsl). Pacnpenencuue
AJIEKTPOHOB 10 AaTOMHBIM OpOUTANAM. DIEKTPOHHBIE KOH(UIYypallMd AaTOMOB 3JIEMEHTOB
NEPBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM H BO30YXIEHHOM COCTOSHUH, JIIEKTPOHHBIE
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit  3akoH u  llepuogmyeckas cucrtemMa XHMHYECKHMX  AJIEMEHTOB
J.W. MenpneneeBa. CBsi3b NEpPUOAMYECKOrO 3aKkoHa M [lepmoamdeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsSI CBOMCTB
XUMHUYECKHX 3JI€MEHTOB M 00pa3yeMbIX WMH IMPOCTHIX M CJIOXKHBIX BEIIECTB MO TpynnaMm Hu
nepuoaaM. 3HaueHue neproandeckoro 3akona J[.M. Menaeneena.

Xumuyeckasi CBsi3b. BUIIBI XMMHUYECKON CBSI3U: KOBAJICHTHAsl, MOHHAs, METAJLUINYECKAas.
MexaHu3Mbl o0pa3oBaHUS KOBAJIEHTHOM CBSI3H: 0OMEHHBII
W JOHOPHO-aKUENTOPHBIA. OHEpruss W HHA CBA3U. [lOJISpHOCTh, HAMpPaBIEHHOCTh |
HaCBILIAEMOCTh KOBaJIEHTHOW cBs3U. KparHble cBs3u. BonopoaHas cBs3b. MexMoneKysipHbIe
B3aUMOJICUCTBUSL.

BaneHTHOCTP M BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJ C HMX TEOMETPHYECKHM CTPOCHHEM (Ha IMpHMEpPE COCIUHEHHH DIIEMEHTOB BTOPOTO
nepuoa).



[IpeacraBinenre O KOMIUIEKCHBIX coeAuHeHHsX. (CocTaB  KOMIUIEKCHOTO — HOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemiectBa MOJEKYJISIPHOTO M HEMOJEKYJISPHOIO CTpPOEHUs. THUMbl KPUCTAIIMYECKHUX
peETOoK (CTPYKTYp) U CBOWCTBA BEILIECTB.

[TonsiTue o nqucnepcHeIx cuctemax. Mctunnaslie pactBopsl. [IpencraBienne o KOJITOUIHBIX
pactBopax. CrocoObl BbIpaKEHHUS KOHLIEHTpPAIIMM PAcTBOPOB: MaccoBasl JOJIs BEIIECTBA B
pacTBope, MOJISIpHAas ~ KOHUEeHTpauus. HacellleHHble UM HEHaCBIEHHBIE  PacTBOPBHL,
pactBopuMOCTb. Kpucramioruaparsl.

KJ'IaCCI/I(bI/IKaI_[I/IH U HOMCHKIJIaTypa HCOPraHHMYCCKUX BCIHICCTB. TpI/IBI/IaJILHLIC Ha3BaHUA
OTACIBHBIX HpeIICTaBI/ITCJIGﬁ HCOPTraHNYCCKUX BCIICCTB.

Knaccugukarnus XuMU4eCKUX peakiuii B HEOPraHMYECKOW U OPraHNYeCKOi XUMUH. 3aKOH
COXPaHEHHs MAacChl BELIECTB; 3aKOH COXPAHEHMsI M IPEBPAIICHUS DHEPTUU IIPU XUMHUYECKHUX
peakmusix. TerutoBsie 3 PeKTh XUMHUECKUX peakunid. TepMOXUMUYECKUe YpaBHEHHUS.

CKOpOCTh XMMUYECKOH peakiuu, €€ 3aBUCUMOCTb OT Pa3iIUYHBIX (pakTopoB. 'oMOreHHbIC
U TeTepOoreHHble peakuny. Katanus u kaTaanu3aTopsl.

OOparumble W HeoOpatuMmble  peakiuu. XuMH4eckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecHs. DaKTOphI, BIMUSIOUIME HA MOJOKEHHUE XWMHYECKOTO PaBHOBECHS:
TeMIIepaTypa, AaBJICHHE W KOHIEHTPAIMU BEIIECTB, YYACTBYIOIIMX B peakiuu. [IpuHnummn
Jle llarense.

OnexTponuTtnyeckass jucconuanus. CunbHble ©  crnadble  31eKTposuThl. CTeneHb
nuccormaiuu. Cpefa BOIHBIX PacTBOPOB: KUCIIOTHAs, HEHWTpalibHas, IienovyHas. BogopoaHbii
nokasarenb (pH) pactBopa. I'maponus coneil. Peakiiun nonHoro ooMeHa.

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC pCaKknunu. Crenenb oxuciaeHusa. OKHCIUTEIb U
BOCCTaAaHOBHUTCIIb. HpOHGCCBI OKHCIICHHS M BOCCTAaHOBJICHUS. BakHeHMIINEe OKHUCIMTCIN U
BOCCTaHOBHUTEIU. MeTox SJICKTPOHHOT'O Oananca. 3HCKTpOJ’II/I3 pacTBOPOB U paCIlIaBOB BEHICCTB.

OKCIIEpUMEHTATbHBIC METO/bl M3YYCHHS BEIIECTB M WX MPEBPAIICHUHN: Pa3IOKEHUE
MEepOKCUJa BOJOPOJAa B NPHUCYTCTBUU KaTalld3aTopa, MOJEIM KPUCTALNIMYECKUX PEIIETOK,
IPOBEJCHNE peakiui HMOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPacTBOPOB C TMOMOIIbIO
WHIWKATOPOB, U3yUeHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW PEaKIiuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuueckasi xumus.

[TomokeHne HemeTauIoB B [lepHogWyeckodl CHCTEME XUMHYECKHX  JJIEMEHTOB
J.W1. MenzneneeBa U OCOOCHHOCTH CTpOEHHS MX aromMoB. Du3nueckue CBOICTBAa HEMETAJLIOB.
AnoTponusi HEeMETaUIOB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. INonmydenue, ¢pusnueckue U XUMHUYECKHE CBOWCTBA: PEAKIMU C METAJTIaMH U
HEMeTaJllIaMH, BOCCTAaHOBUTENIbHBIE CBOMCTBA. [ uapuibl. TOMIMBHbIE 3JI€EMEHTHI.

["anorensl. Haxoxaenue B mpHpoje, CrOCOObl MOIy4YeHHs, (U3HUECKUEe U XUMUYECKUE
cBoiicTBa. ['asioreHoBOnOpOAbl. BakHelne KHUCIOPOACOAEpKALIME COCIUHEHUS TaJOreHOB.



JlabopaTopHbIe ¥ MPOMBIIUICHHBIE CIIOCOOBI MONTYYCHHsI TajloreHoB. [I[puMeHeHre rajloreHoB u
UX COEOUHEHUN.

Kucnopon, o3on. JlaboparopHble M HpPOMBILIUICHHbIE CIOCOOBI MOJTYYEHHUS KHUCIOPOJA.
®usnyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoga M 030HA. OKcUAbI U
MEPOKCU/IBI.

Cepa. Haxoxxnenue B MpHUpOAE, CIOCOOBI MOJIy4eHHUs, (U3MUECKHE U XUMHYECKHE
croiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(IV), oxcun cepoi(VI). CepHucras u cepHas
KUCIOTBI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOMl KkucioThl. [IpumeHeHue cepbl U eé
COEMHECHUM.

A3oT. HaxoxkmeHwe B MpHPOJE, CIOCOOBI IMOJIydeHHs, (PU3HUECKUE W XHUMUYCCKHE
CBOMCTBA. AMMI/IaK, HUTPHUIBI. OKCI/IZII)I asora. A3oTHCTasg W a30THAs KHUCJIOTBI M KX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOW KUCHOTHL. IIpuMeHeHue a30Ta M €ro coeAuHeHHd. A30THbBIE
ya00peHusl.

®ochop. Haxoxmenue B mpupoze, CrocoObl MOMydeHHs, (QU3HUSCKUE U XUMHUYCCKHE
cBorictBa. Dochuaer u dochun. Oxcuasr Pochopa, ¢ocdopHas kuciaora U €€ CoOIu.
[Tpumenenne pochopa u ero coenuneHuit. PochopHbie yaoOpeHHUS.

Yriepon, HaxokIeHHWE B Mpupoie. AIUIOTporHbie Momupukanud. DOu3ndeckue u
XUMHYECKHE CBOWMCTBAa MPOCTHIX BeUIECTB, 0Opa3oBaHHBIX yrieponoMm. Oxcupn yraepoxa(ll),
OKCH]T yraepoaa(IV), yroJbHas KHCIJIOTa u eé COJIH. AKTUBHUPOBAHHBII
yroub, aacopOuus. @ymnepensl, rpadeH, yriaepoaHble HaHOTPYOku. [IprMmeHeHHe MpoCcThIX
BEIIECTB, 00Pa30BaHHBIX YIJIEPOJIOM, U €r0 COSTUHEHUI.

Kpemuuii. Haxoxnenue B mpupoje, cocoObl MOMydeHUs, (GU3NYeCKHe M XMMUYECKHe
cBoiictBa. Okcun kpemuus(I1V), kpeMHueBas KHCIOTa, CUIMKAThL. [I[puMeHeHne KpeMHHUS U ero
coequHeHni. CTEKIO0, €ro MoJIy4eHHe, BUABI CTEKIIA.

[Tonoxenue metamioB B [lepuonndeckoil cucreMe XUMHUYECKUX 371eMEeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. O01ue Gpuandeckue cBOWCTBAa METAJLIOB.
[TpumeHeHne MeTaioB B ObITY U TexHHKe. CIIJIaBbl METAIJIOB.

DIEKTPOXUMHUECKUH psijl HAanpsDKeHUH MeTamioB. O01e crnocoObl Moy4yeHHs] METaJlIOB!
TUAPOMETAJUTYprisi, MUPOMETAIUTYPrusi, dJeKTpoMeTanyprus. [IoHsATHE 0 KOPPO3UU METAJLIOB.
Crioco0b!I 3aIUTHl OT KOPPO3UH.

OO6mass xapaktepuctuka MmeTtasioB IA-rpynmsl [lepuoanueckoit cUCTEMBI XMMHUYECKHUX
aneMeHToB. Hatpuii u kanuil: momydenue, pu3MuecKkue M XUMHUYECKHUE CBOWMCTBA, MPUMEHEHUE
IIPOCTHIX BEIIECTB U UX COCAMHEHUM.

O6mas xapakrtepuctuka metauioB IIA-rpynmnsr [leprogudeckoil cUCTEMBI XMMHYECKHX
AIIEMEHTOB. Maruuii W KajblMid: MoilydyeHHe, (U3NYECKMe W XHMHUYECKHE CBOMCTBa,
IPUMEHEHHE IPOCTHIX BEIIECTB U UX coequHEHUH. JKECTKOCTh BOABI U clIOCOOBI €€ YCTpaHEeHHUs.

ANIOMMHHHR: TIONy4deHHe, (PU3NYECKHe U XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE MPOCTOTO
BEIIIECTBA M €ro coeAuHeHuH. AMQoTepHbIE CBOWCTBA OKCHIA W THUIAPOKCHAA AITIOMUHUA,
I I/I,Z[pOKCOKOMHJICKCLI AJITFOMHUHUA.



OOmas xapakTepucTuka MeTauioB nobounsix mnoxarpynm (b-rpynm) Ilepuomuudeckoii
CHCTEMBl XMMUYECKHX 3JIEMEHTOB.

dusnueckue U XMMUYECKHE CBOWCTBA XpoMa U ero coequHeHn. OKCUAbI U THAPOKCHIBI
xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U AUXpOMAThl, UX OKHUCIUTEIbHBIE CBOWCTBA.
[Tony4yeHue u npUMeHEHHE XpOoMa.

du3nyeckue M XHUMHUYECKHE CBOMCTBA MapraHiia M €ro coeauHeHuid. Baxneiue
coenunenus: Mmapranna(ll), mapranua(IV), mapranua(VI) u mapranua(VII). [lepmanranat kanus,
€r0 OKHCIIUTENILHBIE CBOIICTBA.

®dusnueckue 1 XMMUYECKHE CBOMCTBA kKejle3a U ero coequHeHui. OKCuabl, THAPOKCUIBI U
conu xene3a(ll) u xxeneza(Ill). [lomyuenue u npuMeHeHHE Kelle3a U €ro CILUIaBOB.

Pusnyeckue U XuMHYECKHE CBOKMCTBA MeAU U €€ coeauHenuil. [lomydyenue u npuMeHeHne
MeIU U €€ COeTUHEHUH.

[{uak: momyueHue, GU3MUECKUE U XUMUYECKHE CBOMCTBA. AMGPOTEpHBIC CBOMCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne IuHKa U ero coeAMHEHU M.

OKCIIEpUMEHTATbHBIC METO/IbI U3YUEHHUS BEIIECTB U X MPEBPAIICHUN: U3yUeHUE 00pa3IioB
HEMETAJUIOB, TOpeHue cepwl, docdopa, xKeneza, MarHus B KUCIOPOAE, U3YUYEHHE KOJIJICKIUU
«MeTtaiel ¥ CIUTaBbl», B3aUMOJCHCTBUE MIEIOYHBIX M IIETIOYHO3EMENIbHBIX METAJUIOB C BOJOM
(BO3MOYHO HCITOJIb30BaHKE BUIEOMATEPHUATIOB), B3aMMOICHCTBUE IIMHKA U YKeJle3a C pacTBOPaMHU
KHCJIOT W IIEJIoYeH, KaueCTBEHHbIC PEaKIIMM Ha HEOPTraHWYECKUE aHMOHBI, KATUOH BOJOpOJa U
KaTHOHBI METAJIOB, B3aUMOJEICTBIE TUAPOKCHIOB AIFOMUHUS U IIMHKA C pAaCTBOPaMH KHUCIOT U
HIeJIoueH, pelIeHue OSKCIePpUMEHTANbHBIX 3ahady 1o TtemMaMm «lamorens», «Cepa u eé
COeMHEHUY, «A30T U (hochop U UX COeAMHEHUD», «MeTalIbl TIABHBIX MOATPYIIY, «MeTasibl
MOOOYHBIX MOATPYIII.

PacuérHble 3a/1a4un.

Pacuérer: maccel BemiecTBa Wi 00bEMaA Ta30B 1O M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YUACTBYIOIIMX B PEAKIIUU BEIIECTB, MacChl (00bEMa, KOTHMUECTBA
BEII[ECTBA) MPOAYKTOB PEAKIIUH, €CIW OJHO W3 BEIIECTB MMEET MPUMECH, MacChl (00BEMa,
KOJIMYECTBA BEIIIECTBA) MPOIYKTa peaxiuu,
€CJIM OJTHO W3 BEIIECTB JIaHO B BUJE PACTBOpA C OMPEICIEHHON MAacCOBOM J0JIe paCTBOPEHHOTO
BEIIIECTBA, MACCOBOM JIOJIM U MOJISIPHOW KOHIIGHTpAIIMH BEIIECTBA B PAcTBOpE, JOJH BBIXOJA
MIPOJIYKTA PEAKIIUH OT TEOPETUIECKHA BO3SMOKHOTO.

MexnpeaMeTHEIE CBS3M.

Peanuzanus MEXIpeaIMEeTHBIX CBs3el MPU M3YyYEHHUH OOIIEH M HEOPraHMYeCKOM XUMHU B
11 xnacce ocyuiecTBiseTCs Yepe3 MCIOIb30BaHNE KaK OOIIHMX €CTeCTBEHHO-HAYUHBIX MOHSITHH,
TaK U NOHATUMN, IPUHATHIX B OTJAENBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO01mue ecTecTBEHHO-HAyUHbIE MOHSTHS: SBJIEHUE, HAay4yHBIH (akT, TUIOTE3a, TEOpHS,
3aKOH, AaHalu3, CHUHTE3, KiIacCU(UKALUS, TEePUOJUIHOCTh, HAOMIOJECHUE, HW3MEpEHUE,
9KCIIEPUMEHT, MOJIEJb, MOJIEINPOBAHHUE.

®dusnka: maTepusi, MUKPOMHUpP, MaKpOMHpP, aTOM, 3JIEKTPOH, IMPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJUOAKTHBHOCTh, MOJIEKYJIa, YHEPreTUYECKH YPOBEHb, BEIIECTBO, TEIO, OOBEM,



arperatTHoc COCTOSAHHUC BCHICCTBA, HI[eaHBHBIﬁ ras, (1)I/ISI/I‘-IGCKI/IC BCJINMYHHBI, CAHUHUIIBI
HU3MEPECHUA, CKOPOCTh, SQHEPIUsd, Macca.

buonorus: kierka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, MeTaboIu3M, MaKpo- |
MUKPOIJIEMEHTBI, OCJIKU, >KHUPBI, YIJICBOJbI, HYKJICHHOBBIC KHCIOTBHI, ()EPMEHTHI, TOPMOHBHI,
KpPYTrOBOPOT BEIIECTB U MOTOK YHEPIUHU B SKOCUCTEMAX.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorus: XuMudecKas MNPOMBIINIJICHHOCTh, MCTAJLNIYpPrus, CTPOHUTCIbHBIC MaTCPHAJIbI,
CENbLCKOXO03ICTBEHHOE IIpOU3BOJACTBO, IMHUINEBAA IIPOMBINIICHHOCTD, (bapMaI_[eBTI/ILIeCKaH
MMPOMBIIIJICHHOCTD, IMPOU3BOJACTBO KOCMCTHUYCCKUX npemnaparos, IMPONU3BOACTBO
KOHCTPYKIIHHUOHHBIX MAaTCPUAJIOB, 3JICKTPOHHASA IIPOMBIIINICHHOCTh, HAHOTCXHOJIOTUH.

ITNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XMW HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OFPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM C CHCTEMHO-AEATEIIBHOCTHBIM MOJIXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS TIpeAMeTa «XUMHS» Ha YpPOBHE CPEIHEro oOmero oOpa3oBaHMUS
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUCS POCCUNHCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTU M CaMOOIPENEICHHUIO;
HaJIM4Me MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOy4YaroUIMXCs
PYKOBOJCTBOBATbCSI IMPUHATHIMU B OOILECTBE IMpaBWIaMH M HOPMaMH IIOBEJIEHUS; HaJIU4ue
IPaBOCO3HAHUS, HKOJIOTHUECKON KYJIbTYphl; CIIOCOOHOCTh CTaBUTh LIENIM U CTPOUTH >KU3HEHHbBIE
IUTaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI MpeAMETa «XHUMHUS» OTpa)karoT cHOPMUPOBAHHOCTh
OTIbITA MTO3HABATENBHON U MPAKTHUECKOHN NEATEIHHOCTH 00YyJaromnXCsl B IPOIECCe peaan3aluu
00pa3zoBaTenbHON JAESTEIHHOCTH.

JIn4HOCTHBIE PE3yNbTAaThl OCBOCHMSI MpEeAMETa «XHUMHUS» OTpa)karoT cHOPMHUPOBAHHOCTh
OIBITA TMMO3HABATEIBLHON U MPAKTHUECKOW JIEATEIILHOCTH OOYUYAIOIIUXCSI B MPOIIECCE pealln3alluu
00pa3oBaTeNbHON AEITEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaKIaHCKOro BOCIUTAHMS

0CO3HAHMsI 00YJAIOIIMMKCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKEeHHUS K
3aKOHY U MPaBOMOPSIKY;

MNpEaACTaBJICHHUA O COOHWAJIBHBIX HOpMax W IIpaBUJIaX MEKINYHOCTHBIX OTHOIICHUHA B
KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOI\/’I ACATCIIBHOCTH IIPpHU CO3JaHUN y‘IC6HBIX ITPOCKTOB,
pCeHICHUN y‘I€6HI>IX 1 MO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CHOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTHUKY U apryMEHTHI APYTHX
IIPY aHAJIN3€ Pa3IMYHbIX BUJOB YUE€OHOH e TEIbHOCTH;

2) NAaTPHOTHYECKOTO BOCTTUTAHUS



[IEHHOCTHOTO OTHOILIEHUS K HMCTOPUYECKOMY M HAay4YHOMY HACIEAUI0 OTEYECTBEHHOM
XHUMHH;

YBAXXCHHUA K IIPOLECCY TBOPUYECTBA B obnactu TEOPHUH M IIPAKTHUYCCKOI'0 IPHIIOXKCHUA
XUMHHU, OCO3HAHHUA TOIO, YTO HOAHHBIC HAYKHU CCTh pPE3YyJIbTaT MIUTCIbHBIX H36HIOII€HPII>1,

KPOITIOTJIMBBIX OKCIICPUMCHTAJIbHBIX ITIOUCKOB, ITIOCTOSIHHOI'O TPpyada y‘iéHBIX " IMIPAaKTUKOB,

UHTEpeCa M II03HABAaTEIbHBIX MOTHUBOB B IIOJIYyYEHUU U IOCICAYIOLIEM aHaIu3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLICHUBATh CUTyallluU, CBA3aHHBIC C XUMHWYCCKUMMU SBJIICHUAMU, U IPUHUMATDH
OCO3HAHHBIC PCHICHUA, OPUCHTHPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

I'OTOBHOCTH OILCHHUBATH cBOE MOBCACHUC W IIOCTYIIKHU CBOUX TOBapI/IH_Ieﬁ C HOSI/II_[I/Iﬁ
HPAaBCTBCHHLIX U ITPABOBBIX HOPM U C y‘-IéTOM OCO3HaHUA HOCJIGIICTBI/Iﬁ IMOCTYIIKOB,

4) ¢hopMHUPOBAHHS KYJIbTYPHI 3/10POBbSI:

NOHMMAaHUS LIEHHOCTEH 370poBOro M Oe3omacHoro obpasza >KU3HHM, HEOOXOIMMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOIoIeHHsT TIPaBMJI 0€30MaCHOTO OOpaIlleHUs] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOU
JKU3HH, B TPYI0BOM JIEATEILHOCTH,

NOHUMaHMUS LEHHOCTH MpPaBUJI MHIUBUAYAJBHOIO U KOJUIEKTUBHOIO 0€3011acHOro
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 30POBBIO U JKU3HU JIFOCH;

OCO3HAHHUS TOCJEJICTBUN W HENPUSITHUS BPEIHBIX MPHUBBIUEK (YMOTpeOJIEHMs aJIKOroJs,
HapKOTHUKOB, KYpPEHHUs);

5) TPy10BOT0 BOCIIMTAHMS:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B y4eOHO-MCCIEI0BAaTEIbCKONW JIeATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTUE B PEIIEHWHM NPAKTUYECKUX 3a7ad COIMAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

HHTCpCCa K IMPAKTUUCCKOMY U3YUCHUIO HpO(I)CCCI/Iﬁ pa3jinyHoro poaa, B TOM YHUCJIC Ha
OCHOBC IMIPUMCHCHUA MMPCAMETHBIX 3HAHUH 110 XUMHU,

YBaXKEHUS K TPYAY, JIIOASAM TpyAa U pe3yJbTaTaM TPYJI0BOM NEATEIbHOCTH;
FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHIMBUIYaJbHOW TpaeKTOpuu oOpa3oBaHUS,
Oynymieit mpodeccun U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX

HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, MHTEPECOB U TIOTPEOHOCTEH OOIIIEeCTRA;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:



AKOJIOTMYECKHU 11eJIecO00pa3HOTr0 OTHONICHUS K MPUPOJIE KaK UCTOYHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHHUA TJI00aNbHOTO XapaKTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE NTPUPOJTHON U COLIMAIIBHOM CPEIbL;

OCO3HaHUA HGOGXOIII/IMOCTI/I UCITIOJIB30BaHUA IIOCTI/I)KGHI/Iﬁ XUMHU IJid pCHICHUSA BOIIPOCOB
parOHaJIbHOI'O ITPUPOAOIIOTIL30BAHU A,

AKTHUBHOTO HEIPUATHSA JCUCTBUM, NPHUHOCAILIUX BpPEX OKPYKAIOIIEW NPUPOIHOU Cpene,
YMEHUSI NPOTHO3UPOBATh HEOJArONpPUSATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPEANPUHUMACMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIM4YUAg PA3BUTOIO 3SKOJOrMYCCKOI'0 MBIIIJICHUA, 9KOJIOTHYCCKOM KYJbTYPbI, OIbITA
JACATCIIbHOCTH 9KOJIOTHYECKOM HAIllIpaBJICHHOCTHU, YMCHHA PYKOBOACTBOBATHCA HWMH B
H03HaBaTeJIBHOI>'I, KOMMYHHKaTHBHOfI u COHH&HLHOﬁ IIPAaKTUKCE, CIIOCOOHOCTHU U YMCHHA aKTUBHO
IMPOTHBOCTOATH UACOJIOTUH XCMO(1)06I/II/I;

7) HEHHOCTH HAYYHOT'O TIO3HAHMSI:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U
00I11eCTBEHHOM MPaKTUKY;

NOHMMaHMs CHeuu(UKH XUMUM KaK HayKHd, OCO3HaHUs e€ poiu B (HOpMUPOBAHHH
PalMOHAILHOIO HAYYHOT'O MBIIIICHHS, CO3JAHUN LIEJOCTHOTO MPEICTABICHHS 00 OKPYKaIOLIeM
MHUpE KaK O €IMHCTBE IPHUPOJAbI M YEJIOBEKA, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpodsieM COXpaHEeHUsI TPUPOAHOIO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHU JUJII COBPEMEHHOW IMBWIM3AIUU: B €6
TYMaHHUCTUYECKOW HAIPaBICEHHOCTH M BaKHON POJNIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJbTYPHbI, B PEIICHUU TI100aTBHBIX MTPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, NHUIIEBOW M JKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI,
00€ecTeueHnH yCIOBUN YCTEIIHOTO TPYJAa U AKOJIOTHYECKH KOM(DOPTHOM KU3HU KAKIOTO YjIeHa
o0111eCTBA;

€CTECTBEHHO-HAyYHOM T'PaMOTHOCTH: TIIOHMMAaHHWS CYIIHOCTH METOJOB ITO3HAHWI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUs ie7aTh 000CHOBaHHbIE 3aKIIOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C LENBIO MTOIY4eHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJb30BaTh XMMHYECKUE 3HAHUS I pEIICHUA HpO6J’IeM
B PCAJIbHBIX KU3HCHHBIX CUTYallUAX;

MHTEpeca K MO3HAHUIO, UCCIIeI0BATENbCKON e TEIbHOCTH;
TOTOBHOCTH W CHOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHMIO M CamMOOOpa30oBaHHUIO, K
AKTUBHOMY TIOJTYYCHUIO HOBBIX 3HAaHUH 110 XWMHUH B COOTBETCTBUHM C JKU3HEHHBIMH

MOTPEOHOCTSIMU;

WHTEpECa K OCOOEHHOCTSM Tpylda B pa3IUYHBIX cdepax mnpodecCHOoOHATBHON
ACATCIIBHOCTH.



METANPEIMETHBIE PE3YJIbTATHI

MeranpeamMeTHble pe3yabTaThl OCBOCHHUS MPOrPaMMbI 10 XMMHH Ha YpPOBHE CPEIHETO
o01rero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble s (HOPMHUPOBAHMS MHPOBO33PEHUs OOYYarOIIMXCS MEKIUCLUIUIMHAPHBIE
(MeXmpeMeTHbIE) 00LIeHayYHbIEC TIOHATHS, OTPAXKAIOLINE HEIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieln(uKy METO/I0B IIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELECTBO,
SHEPTUs, SIBJICHUE, MPOIECC, CHCTeMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIEIOBaHKE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IpYTHE);

YHHUBEpCAIbHbIE yueOHble  JeiCTBUSA (mo3HaBaTeIbHBIE, KOMMYHHMKaTUBHBIE,
perynatuBHbIe), oOecrieunBatoniyie  GopMUpOBaHHE  (PYHKIMOHAIBHONM  TIPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh ~ OOYy4YaroIIMXCS ~ HCIIOJIB30BaThb  OCBOEHHBIE  MEKIUCLUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHbIe PE3yiabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU Y4€OHBIMU
[103HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUAMU.

Ilo3naBaTenbHbIE YHUBeEPCcAJIbHbIE YUeOHbIE JeiCTBUS
1) 6a30BbIe JJOrMUYecKHe AeHCTBHSI:

CaMOCTOSTENILHO (OPMYIMPOBATh M aKTyalU3UpOBaTh MpoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OMpeACIATL LCIIN ACATCIbHOCTHU, 3aAdaBasd HapaMETpbl W KPUTCPUU HUX JOCTUKCHHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LICIISIMU;

HCIIOJIB30BaTh IIpU OCBOCHUU 3HaHUM HpI/IéMLI JIOTHYCCKOT'O MBIIIJICHUA: BBIICIIATD
XapaKTCPHBIC TIPHU3HAKU MOHATHH U YCTaHaBJIMBaTb WX B3aWMOCBA3b, HWCIOJb30BaATH
COOTBCTCTBYIOIINEC MOHATHUA IJIA 00BsICHEHHS OTACIBbHBIX (I)aKTOB u HBHCHHﬁ;

BLI6I/IpaTL OCHOBAHUA U KPUTCPUHN IJIA KJ'IaCCI/I(bI/IKaI_II/II/I BCIICCTB U XUMHUYCCKHUX peaKL{Hﬁ;
YCTaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTMUECKHUE pacCyXJeHUs (MHIYKTHBHbIC, JAEIYKTUBHBIE, 110 aHAJIOTHH),
BBISBIISITh 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B pacCMaTpUBAEMbIX SIBICHUAX, (OpMyTUpOBaThH
BBIBOJIbI U 3AKJIIOUEHUS;

MPUMEHATh B MPOIECCe MO3HAHUS HCIIOJIb3YEMbIE B XHMHU CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XumMuueckass (GopMylia, ypaBHEHHE XHMHYECKOM peakuuu — TpU pPEIIeHUHd Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUUECKUX 3a]a4, NPUMEHITh Ha3BAaHHbIE MOJEIbHbBIC MPEACTaBICHUS
JUISl BBISIBJICHUST XapaKTEPHBIX PU3HAKOB U3y4aE€MbIX BEIIECTB U XUMUUECKUX PEAKIIHil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:



BJIaACTb OCHOBAMHU MCTOJOB HAYUYHOT'O IMO3HAHHUA BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

dbopMymupoBaTh I[ETW W 33Ja4d KCCIEAOBaHHWsS, WCIOJIb30BaTh ITOCTABICHHBIC W
CaMOCTOSITeNIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMHUPOBAHUS TUITOTE3BI IO MMPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIaACTb HAaBBIKAMH CaAMOCTOATCIBHOI'O IIJIAHUPOBAHHUA W TIMPOBCACHHUA YUCHUYCCKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMECHHUSI HAOIIOAATH 332 XOJOM IpOIecca, CAMOCTOSITEIHHO
OPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTb O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIICIOBAHMUS, COCTABIISATH OOOCHOBAHHBIA OTYET O MPOACIAHHOM
pabore;

HpI/IO6peTaTb OIIBIT yququCKOﬁ HCCHCHOB&TGHLCKOﬁ nu HpO@KTHOﬁ JCATCIIbHOCTH,
IMPOABJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUMCKY MCTOJOB PCIICHHA
MMPAKTUYCCKUX 3aaq, IPUMCHCHHIO PA3JIMYHbIX MCTOIOB ITIO3HAHUWA.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCS B PA3IMUHBIX HCTOYHUKAX HHPOpMAIMK (HAy4YHO-TIOMYyNspHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHUsA, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
AHAIM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUIAOB M (HOpPM TNPEACTABICHUSA, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl M TPUMEHSTH pa3IM4yHble METOJbl MpPHU IOHMCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpPETaTh OMBIT HCMOIb30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (pOopMy mpejacTaBieHuss nHpopMaluu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAayYYHBIM $3BIK B KauyecTBE CpeJICTBa IpH paboTe ¢ XUMHYECKOH
uH(popMalLMel: NPUMEHATh MEXIpeIMeTHble ((pu3nyYecKkue M MaTeMaTHYeCKHe) 3HakKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATJISTHOCTH.
KoMMyHuKaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYXIAEMOU TEMBI B X0JI€ TMAJIOTa /WU JUCKYCCHH,
BBICKA3bIBATh UIeU, OPMYIHUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBITTOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C IPE3EHTAlMEl pe3yJIbTaTOB ITO3HABATEIBHOW JEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
9KCHEPUMEHTa, NPAaKTUYEeCKOH paboThl IO MCCIEIOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3anu y4yeOHOro MpoeKTa,  (HOpMyIHpOBaTh BHIBOJABI MO pe3yjibTaTaM NPOBEAEHHBIX
UCCIICIOBAaHUM ITyTEM COTIaCOBaHMsI MO3ULIMH B X0/1€ 00CYXI€HUS U 0OMEHAa MHEHUSIMH.



PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHA:

CaMOCTOSITENIHO TUIAHUPOBATh W OCYILIECTBISTH CBOIO TO3HABATENBHYIO ESTEIbHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO0 MEpe HEOOXOJMMOCTH KOPPEKTUPOBATh
npeyiaraeMblii ITOPUTM JICUCTBUN TIPU BHITIOJHCHHH YYEOHBIX M HCCIICOBATEIBCKUX 3a/ad,
BBIOMpAaTh Hanbosiee F(h(HEKTUBHBIN CIOCOO UX PEIICHUS C YYETOM MOJYYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYILIECTBIATH CAMOKOHTPOJIb JEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.
INPEJIMETHBIE PE3YJIBTATbBI

[IpenmerHbIe pe3yabTaThl OCBOCHHUS MPOTPaMMbI [0 XMMUU Ha YrIIyOJEHHOM ypOBHE Ha
YPOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAOT CHEHU(PUYESCKHE Ui y4eOHOTro mpeaMera
«XUMUs» HaydyHbIC 3HAHUS, YMEHHs M CIIOCOOBI JCHCTBUH MO OCBOCHUIO, MHTEPIPETALUU U
Hp€06pa3OBaHI/IIO 3HaHI/II71, BUJbI ACATCIBHOCTH IO IMOJTYUYCHUIO HOBOI'O 3HAHHA W IIPUMCHCHUIO
3HAaHUH B PA3JIMYHBIX Y4YEOHBIX CHUTYaIMsIX, a TAaK)KE B PEAIbHBIX JKU3HCHHBIX CHUTYAIIHSIX,
CBSI3aHHBIX ¢ XuMmued. B nporpamMme 10 XMMHHU IMPEAMCTHBIC PC3YJbTaTbl IMPEACTABJIICHBI I10
roJlaM U3yueHHsI.

10 KUIACC
[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs) OTpa)karoT:

c(hOpMUPOBAHHOCTD MPEJCTABICHUN: O MECTE€ M 3HAUYCHUM OPTraHWYECKOW XHUMHUHU B
CUCTEME €CTECTBEHHBIX HAayK U €€ POoJH B 00eCTeYeHUH YCTONYMBOIO Pa3BUTHSI YETIOBEUECTBA B
pelieHur mpooiieM IKOJOTHYECKOM, SHEPreTUUECKOW M MHUIIEBOM O€30MacHOCTH, B Pa3BUTHHU
MEIWIIMHBI, CO3JaHHH HOBBIX MaTEpHaliOB, HOBBIX HCTOYHHKOB JHEPrHH, B OOECIeueHUU
palMoOHAIBLHOTO MPUPOIONOJIB30BaHUA, B (DOPMHUPOBAHUM MUPOBO33PEHUS U OOIIEH KYJIbTYPHhI
YeloBeKa, a TakKe HSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0pOBBIO U
MPUPOJHON Cpelie;

BJIAJICHUE CHCTEMOM XUMHYECKUX 3HAHUH, KOTOpAas BKIIOYAET: OCHOBOMOJIATAOUINe
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M OJIEKTPOHHAas 000jouka aroma, s-, p-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aToMa, THOPHUIU3AIMS aTOMHBIX
opOuTaned, MOH, MOJIEKYJa, BaJICHTHOCTH, JJIEKTPOOTPHUIIATEIHHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKasi CBsI3b, MOJIb, MOJIIPHAs Macca, MOJSAPHBIA 00BEM, YIIIEPOIHBIH CKEJET,
GyHKIIMOHANIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTypHass W TMPOCTPAHCTBEHHas (Te€OMETpUYECKasi, ONTHYECKas),
M30MEpbI, TOMOJOTUYECKUM Psifl, TOMOJOTH, YIJIEBOJOPOAbI, KUCIOPOA- M a30TCOJEpKallue
OpTraHWYECKHE COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COCIMHEHUS; TEOpHH, 3aKoHBI (mepuoamueckuil 3akoH J[. V. MeHneneeBa, Teopusi CTpOEHUs
oprannyeckux BemectB A. M. bymiiepoBa, 3akOH COXpaHEHUS MacChl BEUIECTB, 3aKOH
COXpPAaHCHHS W TIPEBPAICHHS DSHEPTUM TIPH XUMHYECKHX PEAKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHYECKHE 3HAHUS, JIKAIIHNE B OCHOBE TMOHHUMAaHUS
NPUYMHHOCTY U CHCTEMHOCTH XHMHUYECKHUX SIBJICHUM; TMPEICTaBICHUs O MeXaHU3Max
XUMHUYECKHX PpEaKIui, TEePMOJUHAMUYECKMX ¥ KHHETUYECKUX 3aKOHOMEPHOCTSX HX
MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB M TPYIIl aTOMOB B MoJieKynax (MHIYKTUBHBIH U
Me3oMepHbIi 3 dexTr, opuenTanTsl [ u Il pona); dakromoruueckue CBEACHHUS O CBOWMCTBAX,
cocTaBe, OJy4YeHUHU U 0€30IaCHOM MCIOJIb30BaHUU BAXKHEUIIIUX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTHYECKON JEATENhbHOCTH YEIOBEKa, OOIMUX HAYYHBIX MPUHIUIAX XHUMHUYECKOTO
MIPOM3BOICTBA (HAa MpUMepe TPOU3BOACTBA METaHOJIA, IEPepabOTKH HEDTH);



c(OPMHPOBAHHOCTh  YMEHHI: BBIIBIIAITb ~ XapaKTEpHbIE  IPU3HAKU  IOHATHIA,
YCTAaHABJIMBATh UX B3aUMOCBS3b, HCIOJb30BAaTh COOTBETCTBYIOIIME IOHATHS IPU ONHMCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAVHEHUN;

c(OpPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMUUECKYIO0 CUMBOJIUKY AJI1 COCTaBJIEHUS MOJIEKYJSPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHN4YEeCKHX BEIIECTB;

COCTABJISITh YPABHEHUS XUMUYECKUX PEAKLUI U PACKPBIBATH UX CYIIHOCTh: OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKLHil TOCPECTBOM COCTABJICHUS 3JIEKTPOHHOIO OanaHca 3TUX PeaKIuid,
peakuuii MOHHOTO oOOMEHa MYTEM COCTaBJIEHUS UX IOJHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHU;

H3TO0TaBJIMBAThb MOACIIM  MOJICKYJT OPraHMYCCKHUX BCHICCTB I HIUIIOCTpALlUU  HUX
XUMHYCCKOI'0 1 NPOCTPAHCTBEHHOT'O CTPOCHUSA

c(OpMUPOBAHHOCTh YMEHMI: YCTaHABINBATH MPUHAIJICHKHOCTh U3YUECHHBIX OPraHUYECKUX
BEIIIECTB 110 UX COCTAaBY U CTPOCHUIO K ONpeAEIEHHOMY KJIacCy/TpyIilie COEAUHEHNH, 1aBaTh UM
Ha3BaHUs No cucremarndyeckoid HoMmeHkiatype (IUPAC) u nmpuBoauTh TpUBHAIbHBIE Ha3BaHUS
JUIs  OTAENbHBIX MpPEICTaBUTENIEH OpPraHUYeCKUX BeIIEeCTB (ITUJICH, alleTUIEH, TOJYyOl,
TJIMIEPUH, STWICHTIUKONIb, (QeHoN, (OpMaIbICTHA, aleTalIbJeru/l, aleTOH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHUCJIOTa, CTE€apUHOBas, OJEUHOBAs, NAJIbMUTHHOBAs KHUCJIOTHI, TJIMLUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUJIUH, TUBUHUI, U30IIPEH, XJIOPONPEH, CTUPOII U JIPYTHE);

C(i)OpMPIpOBaHHOCTI) YMCHHSA ONIPCACIIAATE BUI XUMHYECKOH CBS3U B OpraHU4YC€CKUx
COCAUHCHUAX (KOB&J’ICHTHaﬂ M MOHHAaA CBA3b, G- U M-CBA3b, BOAOPOJHAA CB$[3B);

C(bOpMPIpOBaHHOCTB YMCHUA IMMPUMCHATE IIOJOXKCHHUA TCOPHUU CTPOCHUSA OPraHUYCCKUX
BeniecTB A. M. ByriepoBa s 0OBbsICHEHUsT 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOECHME, (U3MUEeCKHe U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH PA3INYHbIX KIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, aJKa/JME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHMPTOB, AbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOETUHEHUIN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, IU- U MOJIKCAXaPUJIOB),
WUTIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIIUX
XUMHUYECKHX PEAKIHH C UCTIOIB30BaHUEM CTPYKTYPHBIX (POPMYI;

C(I)OpMI/IpOBaHHOCTL YMCHHUA NMOATBCPIKAATH Ha KOHKPCTHBIX NPUMEpPAX  XapaKTEp
3aBUCUMOCTH peaKHHOHHOﬁ CIIOCOOHOCTH OpTraHUYCCKUX COCIMHECHHUI OT KpaTHOCTH M THIIA
KOBAJIGHTHOM CBS3U ((5- n TE-CBSISI/I), B3aUMHOT'O BJIUSSHUS aTOMOB U I'PYIIIT aTOMOB B MOJICKYJIAX;

c(OPMHPOBAHHOCTh YMEHHsSI XapaKTE€pPU30BaTh HCTOYHHUKHU YTIIEBOJIOPOJHOTO  CHIPbA
(HedTh, TPUPOIHBIN Ta3, yroyib), CIOCOOBI €ro MepepadOTKU M MPAKTHYECKOE MPUMEHEHHUE
IPOJYKTOB NEPepadOTKHU;

c(OpMUPOBAHHOCTH BIAJICHUSI CHCTEMOM 3HAHMM O €CTECTBEHHO-HAyYHBIX METO/Aax
NO3HAHUS — HaONIOJEHUHM, W3MEPEHUH, MOJICIIMPOBAHUH, SKCIIEpUMEHTE (pealbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,



c(hOpMUPOBAHHOCTH YMEHHS  NPUMEHATH OCHOBHBIE  ONEpPAlUH  MBICIUTEIBHOU
JEATeIbHOCTH — aHaJM3 W CHHTE3, CpaBHEHHE, O00OOIIEHWE, CUCTEMATH3aIMIO, BBISIBICHHUE
MIPUYMHHO-CIIEICTBEHHBIX CBA3EH — ISl U3YYEHHUSI CBOMCTB BELIECTB U XUMUYECKUX PEAKLIHIA;

C(l)OpMI/IpOBaHHOCTb YMCHI/If/’II BBISBJIATH B3aMMOCBSI3h XMMHUUYCCKUX 3HAHUM C IIOHATUSIMHU U
MNpEACTABICHUAMU APYTIUX CCTCCTBCHHO-HAYYHBIX IMIPEAMCTOB  JJIA 0osiee 0CO3HAHHOIO
MNOHUMAaHHA CYHIHOCTH MAaTCpUaJIbHOro CAMHCTBA MHpPA, UCIIOJIB30BATh CUCTCMHLIC 3HAHHA I10
OpFaHI/I‘IeCKOﬁ XUMHWHU AJIA 00BACHEHUS U IMIPOrHO3UPOBAHUA HBJIGHI/Iﬁ, HUMECIOINUX €CTCCTBCHHO-

Hay4HYIO [IPUPOLY;

c(OPMHPOBAHHOCTh YMEHHIA: IPOBOJUTH PACYEThl MO XUMHUYECKUM (QOopMylIaM H
YPaBHEHMSIM XUMHUYECKUX pEeaKLUil C HMCIOJIb30BaHMEM (PU3MUECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Tbl MO HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHI: MIPOrHO3UPOBATh, AHAJU3UPOBATh U OLEHHUBATH C MO3ULMN
HKOJIOTMYECKON O€30MacHOCTH IOCIEACTBUS OBITOBOM M IPOU3BOJCTBEHHOW JAESATEIbHOCTU
YeJOBEKa, CBA3aHHOW C MepepadOTKON BEIeCTB, MCIOJb30BaTh MOJyYCHHbIE 3HAHMUS JUIS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIBHO IUIAHUPOBATH U MPOBOIUTH XUMHUUYECKHUM
9KCIIEPUMEHT (TI0JTy4eHUE U U3yYCHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUCCTBEHHBIC PEAKIIUH
YIJIEBOJOPOOB PA3JIMYHBIX KJIACCOB M KHUCIOPOJCOAEPKAIINX OPraHWYeCKHUX BEIIECTB,
pellleHHe OSKCIEePUMEHTAIBHBIX 3a/Jad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOnrofieHreM TMpaBuwil  0e30mMacHOro oOpalleHuss C  BeleCTBaMH M JJaOOpaTOpHBIM
o0opynoBaHue™m, (opMyIUpoOBaTh IeJIb HMCCIEIOBAHUSA, NMPEICTABIATh B pasiIu4yHON (opme
PE3YIbTATHI OKCIICPUMEHTA, aHAJIM3UPOBATh # OUCHUBATH UX JOCTOBCPHOCTD,

c(hOpMHUPOBAHHOCTh YMEHUI:

coOJIro/IaTh TMpaBHJIa SKOJIOTUYECKH LeJIecO00pa3HOro MOBEJAEHHUS B OBITY U TpPYHOBOH
JESATENIbBHOCTH B IIEJIIX COXPAHEHUS CBOEro 370pPOBbS, OKPYXarolled NpUpOAHON cpenbl U
JOCTHXKEHUS €€ yCTONYMBOIO Pa3BUTHUS;

OCO3HABaTh OINACHOCTh TOKCHYECKOI'O JECWCTBUSI Ha KUBBIC OPraHU3MBI OINPEIEIEHHBIX
OpPraHMYEeCKHX BEIIECTB, MOHUMAas cMbIch rmoka3arens [1/1K;

AHAJIN3UPOBATh IIGJ'IGCOO6p33HOCTI) IMPUMCECHCHUA OpTraHU4YCCKUX BCIICCTB B
MMPOMBIINIJICHHOCTH U B 6BITy C TOYKHU 3pCHUA COOTHOIICHUA PUCK-IIOJIb3a;

c(hOpMUPOBAHHOCTh yYMEHHI: OCYIIIECTBIISATh II€JICHANIPABICHHBIN TOUCK XUMHYECKOU
uH(pOpMallMK B Pa3IMYHBIX HMCTOYHUKAX (HayyHas U y4eOHO-Hay4dHasl JUTepaTypa, CpelacTBa
MaccoBoit wuHGpopmaruu, HMHTEpHET M Jpyrue), KPUTHYECKU aHATU3HPOBATH XUMUYECKYIO
uH(popMalrio, iepepadbaTbiBaTh €€ U UCIIOJIB30BATh B COOTBETCTBUU C IMOCTABJICHHON y4eOHOM
3a7a4en.

11 KUIIACC

[IpenmerHble pe3yibTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas XUMUS)
OTPAXKAIOT:



c(OpPMUPOBAHHOCTH MPEICTABICHHIA: 0 MAaTEpUATHLHOM €IUHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HABaeMOCTHU SIBJICHUI MPUPOIbI, O MECTE U 3HAYCHHH XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ poJi B 00ECIEYEHUH YCTOWYMBOTO PAa3BHUTHUS, B PEHICHUH MPOOJIEM IKOJOTHUECKOMH,
SHEPreTUYeCKOM W TMHUIIEeBOM 0e30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHMM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHUKOB  OHEpruM, B  OOECNEYEHUH  paIMOHAIHLHOTO
MPUPOIONOIL30BaHUs, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyIbTYphl YENIOBEKA, a TAKKE
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILEHHS K CBOEMY 310POBBIO U IPHUPOTHON CPEE;

BIIQJICHUE CHCTEMOM XMMHUYECKHMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIIOJIArarolue
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbl, 3JIEKTPOHHAs: 000JI0YKa aToMa, S-
, Pp-, d-aroMHBIC OpOHMTAIIM, OCHOBHOE M BO30YXKJEHHOE COCTOSHHS aToMa, THOpHIM3aLus
aTOMHBIX OpOuTaJIel, HOH, MOJEKYJla, BaJEHTHOCTb, 3JIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYEcKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeETaJNIMYecKas, BOJOPOIHAA),
KpUCTAJUIMYECKass PELIETKA, XUMHUYECKas PEAKLHUs, PACTBOP, DIEKTPOJIMTHI, HEIJIEKTPOIUTHI,
ANEKTPOJUTHUYECKAs  AUCCOLMALMA, CTENEeHb JUCCOLMAIMM, BOJOPOJHBIA  IIOKAa3aTelb,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOW 3PPEKT XMMUUECKON peakinu, CKOPOCTh XMMUYECKON
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpHsl DIIEKTPOJIUTUUYECKOU
aucconuanuu, nepuonnyeckuii 3akon .M. MenneneeBa, 3aKOH COXpaHEHUs MAacChl BEILECTB,
3aKOH COXPaHEHUS W NPEBPALCHUS YHEPTHH IIPU XUMHYECKUX PEAKLMIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI A3BIK XUMHH,
MHPOBO33PEHUYECKHME 3HAHUsA, JIEKAIIUE B OCHOBE IIOHUMAHUs NPUYMHHOCTH U CHCTEMHOCTH
XUMHUYECKHUX SBICHUI; COBPEMEHHBIE IPEICTABJICHUA O CTPOCHHM BEUIECTBA HAa ATOMHOM,
WOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJIIDHOM YPOBHSX; IIPEACTaBICHUS O MeEXaHU3Max
XUMHYECKUX peaKkLuid, TEPMOJAVMHAMUYECKUX
Y KMHETUYECKHUX 3aKOHOMEPHOCTAX MX MPOTEKAHMS, O XMMUYECKOM PAaBHOBECHH, PACTBOpAX U
JMCTIEPCHBIX cHcTeMaX; (aKTOJOTHUECKHE CBEJCHMS O CBOICTBaxX, COCTaBe, IMOJyYEHHUH U
0€30MacHOM HCIMOJIb30BaHUHM BaKHEUIIMX HEOPraHMUYECKHUX BEIIECTB B OBITY U MPAKTHYECKON
JeSITeIbHOCTH YeJIOBEKa, OOIIMX HAayYHBIX MPUHIUIAX XUMHUYECKOTO TPOU3BO/ICTBA;

C(i)OpMPIpOBaHHOCTI) YMCHHP’IZ BBIABJISITH XapaKTCPHBIC IIpU3HAKA
HOHS[TI/II\/'I, YCTaHaBJIMBATb KX  B3aNMMOCBA3b, UCIIOJIb30BATh COOTBCTCTBYIOIIME IIOHATHUA  IIPHU
ONMMCAHUN HCOPTraHNYICCKUX BCHICCTB U UX npeBpameHHﬁ;

c(hOpMUPOBAHHOCTh YMEHUS UCIIOIH30BATh XMUMHUYECKYI0 CHUMBOJIUKY JJIsI COCTaBJICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUi, CHCTEMATHYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHangbHbIe Ha3BaHUSI OTJEITHHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OTIPEICTSATh BAJICHTHOCTh M CTEMIEHb OKUCICHUS XUMUUYECKHUX
DIIEMEHTOB B COEAMHEHHSX, BHJ XUMHUYECKOW CBSI3U (KOBaJieHTHAsl, MOHHAs, MeTallIndecKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKOW PEIIETKA KOHKPETHOTO BEIIECTBA;

Cc(OPMHUPOBAHHOCTh YMEHUS OOBACHATH 3aBHCUMOCTh CBOMCTB BELIECTB OT BHUJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJCHTHOW CBA3H;

c(OpPMUPOBAHHOCTh YMEHUI: KJIacCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HUX
COCTaBy, XMMHUYECKHE PEAKIMH 10 PA3JIMYHBIM MPHU3HAKAM (YHCIy W COCTaBY pearupyronmx
BEIIECTB, TEIUIOBOMY J3(PQEKTy peakluuud, H3MEHEHHUIO CTENEHEH OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTaju3aTopa W JPYyrue); CaMOCTOSTEIHHO BHIOMpPATh OCHOBAHUS H
KPUTEPHHU 15 KIacCU(PUKAIIMH N3Y4aeMbIX BEIIECTB U XUMHUUECKUX PEAKIINM;



c(OPMHPOBAHHOCTh ~ YMEHHMS PACKPBIBATH  CMBICT ~ NEPUOIMYECKOro  3akoHa  JI.
U. MenzneneeBa © JEMOHCTPUPOBATh €ro  CHCTEMaTH3HPYIOIIYIO, OOBSCHUTEIBHYIO H
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpPMUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh JIEKTPOHHOE CTPOSCHUE aTOMOB U MOHOB
XUMUYECKHX  OJIEMEHTOB  IEpPBOro—4eTBEPTOro  mnepuogoB  [lepuoamdeckoil  CHUCTEMBI
.. MenneneeBa, HCIONb3Yys IIOHATUS  «HEPreTUYECKUE YPOBHU», «IHEPreTUYECKUE
OJYPOBHU», «S-, P-, O-aTOMHBIC OpOUTAIN», «OCHOBHOE M BO30Y)KIEHHOE SHEPreTHYECKHE
COCTOSIHHMSI aTOMay; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUUYECKUX AJIEMEHTOB U
UX COoeIMHEHWW 1o mnepuogam u rpynnam Ilepumogmyeckoir cucremsl [[. . Menneneena,
BaJICHTHBIC BO3MO>KHOCTHU aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX AIIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh ~ YMEHMIl: XapakTepu3oBaTh (ONUCHIBATH) OOIIME XHUMHUYECKUE
CBOICTBa BEIECTB Pa3IUYHBIX KJIACCOB, IOATBEPKIATh CYILIECTBOBAHUE TI'€HETUYECKOW CBS3U
MEX/ly HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX
pEaKIM;

c(OpMUPOBAHHOCTh YMEHMSI paCKpbIBaTh CYHIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii MOCPeICTBOM COCTABJICHMSI 3JICKTPOHHOIO OajlaHca 3THX peaklHif; peakluuil HOHHOIO
oOMeHa MyTEM COCTaBJIEHUS WX IOJHBIX M COKpAaUIEHHBIX HOHHBIX YpaBHEHWH; peakuuil
THJIPOJIN3a; PeaKkUui KOMIUIEKCOOOpa3oBaHMs (Ha HpUMEpe TUAPOKCOKOMIUIEKCOB LIMHKA U
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh yYMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAaHUS XMMHUYECKHUX
peakuuii ¢ yd4€TOM HX DHEPreTHUYECKUX XapaKTepUCTUK, XapaKTep H3MEHEHUs CKOPOCTHU
XUMHUYECKON peaklMu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (PAKTOPOB, a TAK)XKE XapaKTep CMEIEHUs
XMMHUYECKOT'0 paBHOBECHS O] BIMSHUEM BHEIIHUX Bo3aeicTBuil (mpuniun Jle Illarense);

C(i)OpMPIpOBaHHOCTI) YMCHUA XapaKTCPU30BaATh XUMHWYCCKUC PCAKINU, JICKAINUC B OCHOBC
IMPOMBIIIJICHHOI'O  TTOJTYYCHHA CGpHOfI KHUCJIOThI, aMMMHakKa, O6HII/IC HAaYYHBIC MPHHIMUIIbI
XUMHYCCKUX TIPOU3BOJCTB; I_IGJ'IGCOO6pa3HOCTB NPpUMCHCHUSA HCOPTraHNMYCCKUX BCIICCTB B
IMPOMBIINIJICHHOCTH U B 6I)ITy C TOYKH 3pCHUA COOTHOIICHHUA PUCK-II0JIb3a,

c(OPMHPOBAHHOCTD BJIAJICHHUSI CUCTEMON 3HAHUN O METO/IaX HaYy4YHOTO MO3HAHUS SBICHUN
npupoabl — HaOMIOJEHHe, U3MEpeHHe, MOJEIHPOBAaHUE, SKCIEPUMEHT (peajbHbId U
MBICJIEHHBIN), HMCIOJNB3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHHUS MPUMEHSTH 3TH 3HAHUS IPH
HKCIIEPUMEHTAIbHOM MCCIEAOBAHUN BEIIECTB M JUIA OOBSCHEHHS XHMHUYECKUX SIBJICHUH,
MMEIOLINX MECTO B IPUPOJIE, IPAKTUUECKOH IEATENBHOCTH Y€JI0BEKA U B TIOBCEIHEBHOM JKU3HH;

c(OPMHPOBAHHOCTb YMEHUS BBISBIIATH B3aUMOCBSA3b XMMHUYECKUX 3HAHUNA C MOHATUSAMH U
NPEJCTaBICHUSIMU  PYTHX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee OCO3HAHHOTO
MOHUMAaHMS MaTepUaIbHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHSI IIPOBOIUTH PACUETHI: C MCIIOIH30BAaHUEM TIOHATHN «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAST KOHIICHTPAIIHs»; MAcChl BEIlecTBa WU 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00BbEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIUH
BEIIIECTB; TEIUIOBOTO 3(deKTa peakiiuu; 3HAYCHUs BOJOPOIHOTO TIOKA3aTellsl PACTBOPOB KUCIOT
W IIeJoYel ¢ M3BECTHOM CTENEHBIO JAMCCOLMAIMH; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEaKIMH, €CIIU OJJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C OMPEICIEHHOM
MacCOBOHM JI0JI€ll pacTBOPEHHOTO BEIIECTBA WM JIaHO B M30BITKE (MMEET MPHUMECH); TOJIU
BBIX0/JIa MPOYKTA PeaKLNU; O0bEMHBIX OTHOIICHUH ra3oB;



c(OpPMUPOBAHHOCTh YMEHHIA: CAMOCTOSITENILHO TUIAHUPOBATh M TMPOBOJUTH XUMHUYECKHIA
9KCIIEPUMEHT (MPOBEICHUE peakluii HOHHOTO 00OMEHa, MOATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKUX BEIIECTB, ONPEIEICHUE CPEbl PACTBOPOB BEIIECTB C MOMOIIBIO MHIUKATOPOB,
W3YYEHHUE BIUSHUS pPa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMYECKOM peaklMu, pelieHue
AKCIIEPUMEHTANIbHBIX 33/au 1o TemaMm «Metamib»y u «Hemeramibl») ¢ coOM0I€HHEM TPABUI
Oe3omacHOro obparieHus C BellecTBaMH U J1ab0paTOpHbIM 000pyaOBaHUEM, (HOPMYIHPOBATH
[eNb HWCCICNOBAHUS, TMPEACTABIATh B pa3uyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHHI: COOJII0IaTh TIPAaBUIIA TOJIb30BAHUS XUMHYECKOM MOCYI0M U
nabopatopHbIM 000pymIOBaHHEM, OOpaIleHUsl ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSIMHU
10 BBINOJTHEHUIO JIA0OPATOPHBIX XHWMHYECKHX OIBITOB, 3KOJOTHMYECKH IeJIeCO00pa3HOro
MOBEJCHUsI B OBITY M TPYHAOBOM [MEATEIBHOCTH B IEJIAX COXPAaHEHUS] CBOETO 3/I0POBbS,
OKpYKaroleu MPUPOTHOMN cpelibl u JOCTUKEHUS eé YCTOMYUBOIO
pa3BHUTHS, OCO3HABATh OMMACHOCTh ~ TOKCHYECKOIO  JIEWCTBHMS  HA  JKUBbIE  OPraHU3Mbl
onpeaeEHHbIX HEOPraHUYECKUX BEIIECTB, TOHUMas cMbica nokazarens [TJIK;

c(OpPMUPOBAHHOCTh YMEHHUUH: OCYIIECTBJISATH IIEJICHANPABICHHBI MOUCK XUMUYECKOU
uH(pOpMAIlMK B PA3IMYHBIX HMCTOYHWKAX (HaydyHas W ydeOHO-Hay4dHas JUTEpaTypa, CpelcTBa
MaccoBoi wuH(popmanuu, HHTepHET u Apyrue), KPUTHUYECKH aHAIU3HUPOBATH XMMHUYECKYIO
uH(pOopMaInio, iepepadaThiBaTh €€ W UCIOIb30BaTh B COOTBETCTBHU C IMOCTABICHHOW y4eOHOM
3aJ1auen.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmeHoBaHue pa3esioB U TeM KonngectBo yacos OJEeKTpOHHBIE
n/n TIpOrpaMMBbl Bcero| Konrponsmere| [paktuueckue| _ (WHPPOBEIE)
paGOTHI paGoThl oOpa3oBaTeNbHbIE
pecypcsl
1 Breaenue. O0mue aaropuTMsl 2
pacueToB
2 Paznmen 1.YrneBomopoms! (aTkaHEI, 8
AJIKCHBI, AIKMHBI, THCHBI)
3 Pasnen 2. Apensl (apoMaTudeckue 4
YTJIEBOJIOPO/IBI)
4 Paznen 3. Criuptsl, peHONbI, IpocThie | 6
3hUpHI
5 Pasnen 4. Anpaeruapl 1 KETOHBI 4
6 Paznen 5. KapOoHOBBIE KUCIIOTHI U 4
CIIO’KHBIE 2(PUpPBHI
7 Pasnen 6. YriaeBoanl 2
8 Paznen 7. Azotconepxaiue 2
COCTMHECHHUS (AMUHBI, AMUHOKHCIIOTHI)
9 HToroBeiii KOHTPOJIb U aHAIU3 2 1
OmuO0K
OBIIEE KOJIMYECTBO YACOB 11O 34 1 0
MPOT'PAMME

11 KJIACC




HaunmenoBanue pa3nenoB u Tem
IIPpOrpaMMBbI

KomanuectBo

qacoB

Bcero

Kontposnbusie
paboThl

IIpakTHueckue
paboThl

DIIEKTPOHHBIE
(unpoBrie)
oOpa3oBaTebHbIC

pecypcsl

BBenenue

Paznen 1. Teoperuueckue OCHOBBI
XUMAH

14

Pazgen 2. Heopranuueckasi Xumust

18

Paznen 3. Oprannueckast Xumust

20

Pasznen 4. O0o01IIEHNE U
BBIYMCIIEHUS 10 XUMHUUECKUM
ypaBHCHHSIM

14

OBIIEE KOJIMYECTBO YACOB

11O

INPOI'PAMME

68

IHOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
/o

Tema ypoka

KomnunuectBo yacoB

ara

Bcero

KonTposbhbie
paboTsl

paboTsl

IIpakTuueckue

N3YUCHUA

ONEeKTPOHHBIE
nudpoBbie

o0OpasoBarebHbIC

pPeCypChI

ITonsTHE O XUMHYECKOM
3a1a4de. AHaIU3 yCIIOBHS.
CocraBiieHrue KpaTKou
3anucu. BzaumocBs3b
(bU3HYECKUX BETUYHH

PacueTnl ¢
UCIOJIb30BAHUEM
MOCTOSIHHOW ABOTaJpO.

3agaun Ha HAXOXKICHUE
MOJIEKYIISIPHOM (OPMYIIBI
10 MacCOBBIM JOJISIM
AIIEMEHTOB U MPOYyKTaM
CTOpaHHS.

VYcranosnenue GopmMyIisl
10 OTHOCHUTEIbHOU
IUIOTHOCTH T'a30B.

I{enouky nmpeBparieHui
HENpeIeNbHbIX
YTJIEBOJOPOIOB (PEaKIu
Kyueposa,
MapkoBHHKOBA,
3eJIMHCKOTO).

KauectBenHsbie peakiuu
Ha KPaTHYIO CBSA3b.

3ajaun Ha YCTAHOBJIICHUE
CTPOCHHUSI TOMOJIOTOB
OeH30:1a.

Peakuuu HUTpOBaHUS,




/o

Tema ypoka

KonnuecTtBo yacoB

Bcero

KoHntposbnsie
paboThl

[IpakTueckue
paboThl

Hara
U3Y4YECHUS

DIIEKTPOHHBIE
U poBbIe
o0Opa3oBaTenbHbIC

pecypcsl

raJlOreHUPOBaHMS,
Cynb(pHUpPOBaHUS U
ATKUITUPOBAHUS
Opunens-Kpadrca.

3aau Ha CMECH apEHOB.

10

Opuentupyroiiee
JNICUCTBUE 3aMECTUTENIEH.

11

Pemenue 3aJa4 Ha
NEPBUYHBIC, BTOPUYIHBIC U
TPCTUYHBIC CIIUPTHI.

12

MexMonexyispHas
JerupaTanus
(momydeHue mpocThIX
3¢hupoB) u
BHYTPHUMOJICKYIISIPHAS
(moTy4eHue anKeHoB).

13

Oxucnenue cnupToB
okcuaoM meau(Il) u
JUXPOMATOM KaJHs.

14

DeHOIBI: KaUeCTBEHHAS
peaKkuus ¢ XJIOPUAOM
xenesa(Ill), kucnoTHbie
CBOMCTBA.

15

Peaxius cepebpsiHoTrO
3epkana u
BOCCTAHOBJICHUE
ruapokcuaom meau(Il).

16

Peaxiuu nmpucoeuHeHus
(TMaHOBOIOPOTHOM
KHCJIOTHI, TUAPOCYIbPUTA
HaATpUs).

17

[MonukoHaeHCAIUS
dbopmanbieruaa ¢
dbeHomoMm.

18

33.I[211H/I Ha NpCACIbHBIC
OJHOOCHOBHBIC KUCJIOTHI.

19

Peakuuu stepudukanyn
(0OpaTUMOCTh, CMEIIIEHNE
paBHOBECH).

20

I'maponus xupos,
OMBIJICHHC.

21

Haxoxnenue Gpopmyb
U30MEpPOB KapOOHOBBIX
KHCJIOT.




Tema ypoka

KonnuecTtBo yacoB

n/m Bcero

KoHntposbnsie
paboThl

[IpakTueckue
paboThl

Hara

W3yYCHHUS

DIIEKTPOHHBIE
U poBbIe
o0Opa3oBaTenbHbIC

pecypcsl

22 | XuMHYeCcKre CBOMCTBA 1
TTFOKO3bI U (PPYKTO3BI KaK
aJIbJICTHIOCITUPTOB.

bpoxenue.

23 |Tupponu3s caxapo3sl U 1
kpaxmaia. KauectBeHHas

PCaKknus Ha KpaxmaJl.

24 |OCHOBHOCTH aMHUHOB. 1
AmdoTepHOCTH

AMHWHOKHUCIIOT.

25 |O6pa3zoBanue menTuaHoM | 1
cBsi3u. Hunruapuanas

peakuusi.

26 | KommiekcHas 3a4yeTHas 2
pabora, BKIIOYAIOIIas
KOMOMHHPOBaHHbBIC

3aga4uu

OBHIEE KOJIMYECTBO 34

YACOB 11O TPOTPAMME

11 KJIACC

Ne Tema ypoka

KomnunuectBo yacoB

n/m Bcero

KonTponbHbie

paboThI

IIpakTrueckue

paboThI

Jara

HU3YUCHUA

DNEeKTPOHHBIE
QpoBbIe
oOpa3oBarenbHbIE

pecypchl

1 |Knaccudukarus 1
pacueTHBIX 3aJad.
OcHoBHbIE pu3NYECKHE
BEJIMYMHBI B XUMUHU.

2 |Ananu3 ycnoBus 3amaum,| 1
COCTaBJICHHE IIJIaHa

peleHHs.
3 |Crpoenue aToma. 1
DIIEKTPOHHBIE
KOH(UTypaluu.
4 |PacnpeneneHue 1

OJICKTPOHOB 11O YPOBHAM
" IOAYPOBHAM.

5 |3amauu HA U3OTOIILIL.

6 |Ilepuommyeckuii 3aK0H U
I[ICXD.

7 |3axoHOMEpHOCTH 1
WU3MEHEHUS CBOMCTB
3JIEMEHTOB.
['padpuaeckue 3amaun.




No Tema ypoka KonnuectBo wacos Hara DJIEKTPOHHBIE
n/n Beero| KontponsHere| [pakTiieckue| 13YICHHA|  LH(posLie
PaBOTEI PaBOTEI oOpa3oBaTebHbIE
pecypchl
8 | Tumbl XuMUYECKOMN 1
CBSI3H.
9 |CreneHb OKUCIICHUS U 1
BaJICHTHOCTb.
OKHCIIUTENBHO-
BOCCTaHOBUTEJIbHbBIE
CBOIICTBA.
10 |DnexTpoau3 paciiaBoB 1
U PacTBOPOB.
11 {Koppo3us MeTamioB
12 |Pacder BbIXOAa
MPOIYKTa MPH
IIEKTPOJIH3E.
13 |Pacder BbIXOAa 1 1
MPOIYKTa MPH
AIIEKTPOJIH3E.
14 |CxopocTh XUMHUYECKHUX 1
peaKkuuu.
15 | Xumuueckoe 1
paBHoBecue. [IpuHnun
Jle laTense.
16 |Pacuertsl o 1
TEPMOXHUMHYCCKHM
YpaBHEHUSIM.
17 |T'enernyeckas cBs3b 1
MEXTy KlaccaMu
HEOPTaHUYECKUX
COEIMHECHUM.
18 |Llerouku npeBpamennii | 1
(KayecTBEHHBIE 3a]1a4M ).
19 |Llemoukn npeBpamennii | 1
(KauecTBEHHBIC 3a/1a4H).
20 |PactBopbl. MaccoBas 1
JIOJIsl BEIIECTBA.
Momnspaas
KOHIICHTPAITH.
21 |IlpaBuiio cMeMBaHus 1
(«TTpaBUIIO KpPECTay).
22 |Kpucrammoruaparsl. 1
23 |I'mapomnus coneil. 1
24 | CoBMEeCTHBIN THAPOIIN3. 1
25 |OmnpeneneHue cpebl 1

pacTBopa M MPOAYKTOB




/o

Tema ypoka

KonnuecTtBo yacoB

Bcero

KoHntposbnsie
paboThI

IIpakTrueckue
paboThI

ara
U3Y4YEHUS

DJIEKTPOHHBIE
(ppoBbIE
oOpa3oBaTebHbIE

pecypcsl

peaKIuu.

26

Onpenenenue cpeapl
pacTBopa H MPOTyKTOB
peaKIuu.

27

OKHUCINTEIIHHO-
BOCCTaHOBUTEJIbHbBIE
peakiuu (MEeTo
AJIEKTPOHHOTO OaslaHca
MoJTypeakuui).

28

OKHUCIIMTENIBHO-
BOCCTaHOBUTEJIbHbBIE
peakiuu (METo
AJIEKTPOHHOTO OaslaHca
MoJTypeakuui).

29

Pemenue
KOMOMHHPOBAHHBIX
3a7a4 MO TeMaM:
METaJlIbl TJIABHBIX
MOATPYIII, aTFOMUHHM,
JKEeJe30, ME/lb, XPOM.

30

HroroBoe TecTupoBaHue
3a IepBOe TOJIYTO/IUeE.
Pa36op ommbok.

31

Homenkiarypa
NIOITAK. N3omepus

(cTpykTypHas,
MIPOCTPAHCTBEHHAS).

32

3agaun Ha
ycTaHOBJIeHHE (POPMYIIBI
10 Ha3BaHMUIO.

33

VYrneBoaopos! (aJIkaHsbl,
QJIKEHBI, AJIKUHBI,
apeHbl).

34

MexaHu3MBbl peakLuii.

35

KauecTBeHHEIC pCakuuru.

36

Beixon npoaykra.

37

Kucnopoaconepxarue
OpTaHHYECKHE
COCIMHEHUS (CITUPTHI,
(heHOIBI, AJTbICTU]IBI,
KETOHBI, KHCIIOTHI).

O I T TN

38

CnoxHbIe (DHUpPHI.

39

A3oTcoaepxkaiine
COeTMHEHUS (aMUHBI,




/o

Tema ypoka

KonnuecTtBo yacoB

Bcero

KoHntposbnsie
paboThI

IIpakTrueckue
paboThI

ara
U3Y4YEHUS

DJIEKTPOHHBIE
(ppoBbIE
oOpa3oBaTebHbIE

pecypcsl

AMUHOKHCIIOTBI, OCIIKH).

40

I'eneTnueckas cBI3b
OpTraHU4YCCKUX BCIICCTB.

41

Haxoxnenne
MOJIEKYJIIPHOU
bopmybl
OpPraHUYECKOIo
BEIIECTBA [10 MACCOBBIM
JIOJISIM 3JIEMEHTOB UJIU
MPOJIYKTaM CTOpPaHUS.

42

Komb6unnpoBanHbie
3aJlayd BBICOKOT'O
YPOBHS CII0)KHOCTH
(uacts 2 EI'D).

43

Brrunciienust Maccol
(oOBema, KOJTMYECTBA)
OJIHOTO M3 UCXO/IHBIX
BEIIECTB Yepe3
3arpsI3HSIONINE
MIPUMECH.

44

3anaun Ha U3OBITOK U
HEIOCTAaTOK PEareHTOB.
Onpenenenue
MPAKTUYCCKOI'0 BbIXOJa
MPOIYKTa PEaKIUH.

45

3agaun Ha cMecH
BEIIECTB (JBa MeTaJlNIa,
JIBE COJIM, CMEChH Ta30B).

46

OO0BEMHBIE OTHOIIIEHHS
razoB. 3aKOH ABOrajpo.
OTHOCHUTENLHAS
IIJIOTHOCTH Ta30B.

47

Kommmiekcueie 3amaun
Ha TeIIOBOM OallaHC,
KOHIIEHTPAIHIO
PacTBOPOB U BBIXOJ
IIPOJIYKTa B OAHOU
3aJade.

48

65-66 JImarsoctudeckas
pabota B popmare EI'D
(momHBIM 00BEM, YacTh 1
Y 4acThb 2).

49

Hrorosoe 3austue.
Anamus
JTUarHOCTUYECKOU




No Tema ypoka KonnuectBo wacos Hara DJIEKTPOHHBIE
n/m Beero| KontponsHere| [pakTiieckue| 13YICHHA|  LH(posLie
pPaBOTHI PaBOTHI oOpa3oBaTebHbIE
pecypcsl
paboTsl. Pexomenaanuu
10 BBIMOJHEHUIO
3aJlaHUd BTOPOM YacCTH.
OBILIEE KOJIMYECTBO | 68 4 1
YACOB IO
IMPOI'PAMME




