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INOACHUTEJIbBHAS 3AIINCKA

OcHOBY MOIX0II0OB K pa3paboTke mnpumepHoil paboueit mporpammbel COO mo XumuH, K
OTIpeIeNIeHUI0 O0IIel CTpaTerul 00Y4eHUs, BOCHUTAHUS U PA3BUTHUS 00YJaIOIUXCs CPECTBAMH
yaeOHoro mpeamera «Xumus» i 10—11 kmaccoB Ha ©0a30BOM  YpPOBHE COCTaBHIIH
koHuentyanpable nojoxenns @I'OC COO o B3anuMoOOYCIOBIEHHOCTH LENEH, COIEpKaHMS,
pe3ysbTaToB 00y4YeHHs U TpeOOBAaHUM K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

B cooTBeTCTBHM C JaHHBIMHU MOJIOKEHUSIMHU ITpUMepHasi pabouast nporpamma COO (6a30BbIit
YPOBEHB): yCTaHABJIMBAET 00s3aTelbHOE (MHBAPUAHTHOE) MIPEIMETHOE CO/IEPKAHKE, OTPEeIisieT
KOJIMYECTBEHHBIE M KAUECTBEHHBIE €r0 XapaKTEPUCTUKU Ha KaXKJIOM dTalle W3y4eHMsl MIPEeIMETa,
pelycMaTpUBaET MPUHIIUIIBI CTPYKTYPUPOBAHUS COJEPKAHUS U paCPE/ICIICHUS eTo 110 Ki1accaM,
OCHOBHBIM paszfieflaM U TeMaM Kypca; MaéT MpHUMEpHOE paclpeleleHue Y4eOHBIX YacoB I10
TEMaTUYECKUM pa3/iesiaM, PEKOMEHyeT IPUMEPHYIO MOCIEI0BATEIbHOCTh U3yUEHHS OTACIbHBIX
TEM Kypca ¢ y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKU y4€OHOTO Ipoliecca,
BO3pacTHhIX ocoOeHHocTer ydammxcs 10—I11 kiaccoB; qaéT METOIWYECKYIO WHTEPIPETAIHIO
Heneit u3ydeHus nmpeaMera Ha ypoBHE: COBPEMEHHBIX IPHOPUTETOB B CUCTEME CPEIHEr0 00IIero
o0pa3oBaHMs, COJEPKATEIBHON XapaKTePUCTUKH TUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
OCHOBHOI 00pa3oBaTeNbHON TPOrpaMMBbI CpeaHero oO0mero oOpa3oBaHUS (JIMYHOCTHBIX,
METaNnpeIMETHbIX, IPEIMETHBIX), OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEJIbHOM MAESITEIBbHOCTU
YUEHHKA TI0 OCBOEHUIO cojepxkaHus npeamera. [lo BceM Ha3BaHHBIM MO3UIUSM B MPOrpaMMe
coOIoZicHa TMPEeMCTBEHHOCTh C [lpuMepHOil paboueli mTporpaMMoil OCHOBHOTO OOIIETO
006pa3zoBaHus M0 XUMHH (11 8—9 KIaccoB 00pa30BaTeNILHBIX OPraHu3aluii, 6a30BbIil ypoBeHb)L.

JlanHast mporpamma SIBJISI€TCSl OPUEHTHPOM JJI COCTABJIEHUS pabo4yMX IMPOTrpaMM, aBTOPbI
KOTOPBIX MOTYT MPEMAJIOKHUTh CBOW MOAXOJ K CTPYKTYPHPOBAHUIO W MOCIEAOBATEIHHOCTU
U3ydeHHsl ydeOHOTro MaTepuala, a Takke CBOE BUACHHWE OTHOCHTEIHHO BO3MOKHOCTH BBIOOpA
BapHAaTUBHOW COCTAaBJISIONICH COJEp:KaHUsA TpeaMeTa JOMOJHUTEIBHO K  00s3aTe’abHON
(MHBapUaHTHOMW) YaCTH €ro COAEpKAHMUSL.

OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITIPEJIMETA «XUMMUS»

Xummnueckoe 00pazoBaHue, OJy4aeMOe BBITYCKHUKAMU CPEIHEH LIKOJIbI, IBISETCS
HEOTHEMJIEMOH 4aCThI0 UX 00pa30BaHHOCTH. OHO CIIy’KHT 3aBEPILAIOLINM JTAllOM pealu3aluu
Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KJIFOUEBBIX IEHHOCTEH, MPUCYIINUX LIETOCTHON
CUCTEME XUMUYECKOT0 00pa3oBaHusl. JTU IIEHHOCTU KAacalOTCsl IO3HAHUSI 3aKOHOB NMPUPO/IBL,
(bopMHpOBaHMS MUPOBO33PEHMSI U OOIIEH KyJIbTYphl YEJIOBEKA, a TAKKE IKOJIOTMUECKU
000CHOBaHHOI'O OTHOILLEHHS K CBOEMY 3/I0pPOBBIO U IPUPOIHON cpene. Peanusyercs
XUMHYECKoe 00pa3oBaHKe yUyalllUXcsl CpeiHEeH IIKOJIbI CpeIcTBaMU y4eOHOTo IpeMeTa
«XHUMHS», COAECPKAHUE U TOCTPOCHUE KOTOPOTO ONPEIEICHBI B IPOrPAMME C YIETOM
crenu(UKY HayKu XUMUH, €€
coJiep>KaHHE U TIOCTPOCHHUE KOTOPOTO OIpeAeNIEHbl B IPOrpaMMe ¢ y4€TOM crietn(uKu HayKu

XUMMH, €€ 3HAYEeHUs B MO3HAHUM MPHUPOJBI M B MaTepUAIbHOM *KM3HH OOIIECTBA, a TaKXke C
y4€TOM OOIIMX IeJIe W TMPUHIIMIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHCTEMBbI
cpennero obiero oopazoBanus B Poccuiickoit @enepanuu. Tak, Hanpumep, npu GopMUpPOBaHUU
COACpKaHUA MpCAMETa «XAMUSI» YUTCHBI CICAYIOUIUE IMOJOXKCHUA O cneumane 1 3HAUYCHHUU
HayKHA XUMHUHU:
XuMHS KaK 2JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHOM
UBWIN3ALUH, B CO3/IaHMM HOBOM 0a3bl MaTepuaIbHON KynbTypbl. OHAa BHOCUT CBOM BKIJIaJ
B (hOpMUpOBaHKE PAIIIOHATIBHOI'O HAYYHOTO MBIIIJIEHHUS, B CO3/IaHUE 1IEIOCTHOTO
npecTaBiIeHns 00 OKpYKaroIleM MUpe

MHUPE KaK O C€AWHCTBC MPUPOABI W UYCIIOBEKA, KOTOPOC (1)OpMI/IpyeTC${ B XHMMHHU Ha OCHOBEC

! Tlpumepnas paGouas mporpaMma OCHOBHOIO oOLIEro 0Opa3oBaHMs MO XUMHHU (6a30BbI ypoBeHb) (o1 8—9 Kiaccos

00pa3oBaTeNbHBIX OpraHu3aluil) (on00peHa pemeHneM (eaepaTbHOTO yIeOHO-METOIMYECKOTO OOBEANHEHUS 10 00IeMy
o0pazoBanuto, mpoTokod 3/21 ot 27.09.2021).



MOHMMAaHHUS BEIIECTBEHHOI'0 COCTAaBAa OKPY)KAIOIIEIO0 MHMPA, OCO3HAHUS B3aHMOCBSI3H MEXIY

CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMU 00IaCTAMU MIPUMEHEHHUS.

TecHO B3aMMOJEHCTBYs C APYTMMHU €CTECTBEHHBIMH HAayKaMH, XUMHS CTajla HEOTbEMJIEMOU
4acTbI0 MUPOBOW KYJIBTYpPbl, HEOOXOJAUMBIM YCIOBHUEM YCIEHIHOTO TPYAa U KU3HU KaXJI0TO
yjeHa oOmecTBa. CoBpeMEHHas XMMHS KaK HayKa CO3MJaTelibHas, KaKk HayKa BBICOKHMX
TEXHOJIOTMIl HampaBjeHa Ha pelleHue TII00aJbHBIX MPOOJIEeM YCTONYMBOIO pa3BUTHUS
YeJI0OBEUYeCTBA — CHIPbEBOM, SHEPreTUYECKOW, MUIIEBOM, IKOJIOTUYECKOW OE30MacCHOCTH U
OXpaHbI 3J0OPOBBS.

B cootBerctBun ¢ o6mumu nensmu u npunnunamu COO conepkanue mnpeamera «XuMHUs»
(10—12 «kiaccel, 0a30BBIii ypOBEHb H3y4YCHHs) OPHEHTHPOBAHO IPEUMYIICCTBEHHO Ha
OOIIEKYIbTYpPHYIO ~ TIOJATOTOBKY  OOYyYarommMXcs, HEOOXOAMMYIO UM Ui BBIPAaOOTKHU
MHPOBO33PEHUYECKNX OPUEHTHUPOB, YCIEUIHOIO BKIIIOUYEHHS B JKU3Hb COLMUYMA, MPOAOJIKEHUS
00pa30BaHus B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HETIOCPEJICTBEHHO C XMMHUEH.

CocraBnsirolmiuMy npeamera « XUMHs SBISIOTCS 6a30Bble Kypchl — «Opranudeckast XUMUSD)
u «OO011as ¥ HeOpraHUUecKast XUMUsI», OCHOBHBIM KOMIIOHEHTOM COZIEPKaHUSI KOTOPBIX SIBJISIOTCS
OCHOBBI 0230BOI1 HAYKU: CHCTEMa 3HAHUI M0 HEOPTAaHUYECKON XUMHUU (C BKIIFOUEHUEM 3HAaHUHN U3
o0u1eil XMMHUM) 1 OpraHuyeckoil XxumMun. @opMuUpoBaHUE JAHHOW CUCTEMbI 3HAHUH IIPU U3y4YEHUU
npeaMera o0ecrneyrBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOT000pa3us BEIIECTB Ha OCHOBE
OOLINX MOHITHH, 3aKOHOB ¥ TEOPUN XUMHH.

Crpykrypa conepkanus KypcoB — «Opranuueckas xumusi» u «OOmas U HeopraHudeckas
XUMHS» cPOpMHUpOBaHA B MPOrpaMMe Ha OCHOBE CHCTEMHOTO MOJXOAa K M3YyYCHHIO Y4eOHOTo
MaTepuaia U o0ycIOBJIeHa UCTOPHUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUI Ha ONpeaenEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYECKON XMMHM BEIIECTBAa pacCMaTpUBAIOTCS Ha
YPOBHE KJIAaCCUYECKON TEOPUU CTPOCHHSI OPraHMYECKUX COCJUHEHUN, a TakKe Ha YypOBHE
CTEPEOXUMUYECKUX U DBJIEKTPOHHBIX IMPEJCTABIEHUNM O cTpoeHuu BemiecTB. CBeneHus 00
M3y4aeMbIX B Kypc€ BEILIECTBAaxX JAIOTCA B Pa3BUTUU — OT YIVIEBOJOPOJOB JIO CIIOXHBIX
OMOJIOTHYECKH aKTHBHBIX COEAMHEHMH. B Kypce opraHMueckodl XHMMHUU IOJy4YalOT pPa3BUTHUE
c(hOpMUPOBaHHBIE B OCHOBHOM IIKOJIC NMEPBOHAYAIbHBIC MPEICTABICHHUS O XUMUYECKOW CBSI3H,
KJIAaCCU(PUKALMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O
XUMUYECKON PEaKLUH.

[Ton HOBBIM yriioM 3peHHUs B Mpeamere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBAETCS
U3y4EHHBII B OCHOBHOM IIKOJ€ TEOpeTHYEeCKHi MaTepuan M (PAKTOIOTMYECKHE CBEIEHUS O
BElIECTBaX M XMMHMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUS yYaIUMCsl IPEAOCTABIISIETCS BO3MOKHOCTD OCO3HATh 3HAYEHHE NIEPHUOJUIECKOrO 3aKOHA
C 00IIETEOPETUUECKUX U METOI0JIOTMUECKUX MTO3ULUH, TITy0Ke MOHATh HICTOPUYECKOE U3MEHEHNE
GyHKIHMI 5TOT0 3aKOHa — OT 0000IIArOIIei 10 00BACHSIONIEH 1 TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHHH, CBOMCTBAX M
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLIMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSIX MPOTEKaHUs
nomonHsieTrcss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHONW XapakTep. OTH 3HaHUS CIOCOOCTBYIOT TMOHUMAaHUIO
B3aMMOCBSA3M XMMHHU C JIpYTUMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIIbHON U
NPAaKTUYECKON JIEATEIIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBAXKEHHSI K IIPOLIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHUIOKEHUH XMMHUU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBSA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIEIOBATENbCKUX 3adad. B 1enom coaepxanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS M3y4€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
yyalmxcss MHPOBO33PEHUECKON OCHOBBI Ml MOHUMaHHUS (PHIOCOPCKUX HIeH, TaKUX Kak:
MaTepuaibHOE €MHCTBO HEOPTaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOWCTB
BELIECTB X COCTABOM U CTPOEHUEM, TI03HABAEMOCTh IIPUPOIHBIX SIBJIICHUH ITyTEM dKCIIEPUMEHTA U
pelIeHrsT TPOTUBOPEYUNA MEXKIYy HOBBIMH (aKTaMH ¥ TEOPETHUYECKUMH TMPEIANOChUIKAMH,
OCO3HAHHE POJIM XMMHHM B PELICHWU SKOJOTHYECKUX MpolsieM, a Takke MpodiieM cOepekeHUs



SHCPIreTUYCCKUX PECYPCOB, ChIPbA, CO3AaHNA HOBBIX TEXHOJIOTUI B MaTCpuaIoB.

B miane penreHus 3a1a4 BOCIHMTAHUS, Pa3BUTUS M COLMAIN3ANNE O0YYaIOIIUXCS PUHSATHIC
MIPOTPaMMOM MOAXObI K ONPEIECIECHUIO COACP/KAHUSA U IOCTPOCHUS ITPEAMETA ITPEYCMATPUBAIOT
(GopMHpOBaHUE Y y4alIMXCsl YHUBEPCAIBHBIX yYCOHBIX JCHCTBHI, UMEIOIIMX 0a30BOC 3HAUYCHHE
JUI Pa3UYHBIX BHJIOB JCSATEIBHOCTH: pPEUIeHHs NpoOieM, MOWCKa, aHauu3a W 00paboTKu
uHbopMaIy, HEOOXOIUMBIX ISl TIPHOOPETCHUSI ONbITAa MPAKTHYECKOW M HCCIIE0BATEIbCKON
JeATeNIbHOCTH, 3aHUMAIOIICH BA)KHOE MECTO B MO3HAHUHU XHUMUHU.

HEJIN U 3AJAYU YYEBHOI'O IPEJIMETA «XUMMWSA»

B npakTuke npenoiaBaHusl XMMUHU KaK B OCHOBHOM, TaK U B CPEIHEN IIKOJIE, IPU ONIPEACIICHUH
COZIEpPKATEIIbHOM XapaKTePUCTUKU LEJIeW U3YyYEHHUs IPEeIMEeTa HallpaBICHUEM IIEPBOCTEIIEHHON
3HAYUMOCTHU TPAJUIIMOHHO MPHU3HAETCS (POPMUPOBAHHE OCHOB XMMHUYECKOW HAyKH Kak 00acTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IMPAKTHUYECKOW JMEATEIbHOCTU YEJIOBEKa M KaK OJHOrO W3
KOMIIOHEHTOB MHpPOBOH KyiabTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPENIETICHUIO LIeJICH N3YUEHUS IIPEAMETA SIBJISIETCS BIIOJIHE OIPABIaHHbBIM.

CornacHo JaHHOW TOUYKE 3pEHUs [VIaBHBIMU LIEJISIMU U3YYEHUS MTpeMeTa «XUMHUS» B CpeHel
HIKoJie Ha 0230BOM YPOBHE SIBIISIIOTCS:

(hOopMHPOBaHHE CHCTEMBbI XUMUYCCKUX 3HAHUHN KaK Ba)KHEUIICH COCTaBJISIONICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHPA, B OCHOBE KOTOPOM JIeXKAaT KIIIOUEBbIE MOHATUA, (DyHIaMEHTaIbHbIE
3aKOHbI U TEOPUHM XUMHH, OCBOCHHE S3bIKA HAyKH, YCBOCHHE U IOHMMAaHHUE CYLIHOCTH
JOCTYIHBIX O0OOIIEHHI MHPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMIIEHHE C HUCTOpPHEH HX
pa3BUTHUA U CTAHOBJICHUS;

dbopMupoBaHHEe UM pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAaX IIO3HAHUS BEIIECTB U
XUMHYECKHX PEaKIMM, HEOOXOIUMBIX IJIsl IPUOOPETEHHs] YMEHUN OPUEHTUPOBATHCSI B MUPE
BEIIECTB M XMMHYECKUX SBICHUN, HMEIOIIMX MECTO B NPHUPOAE, B MPAKTHUUYECKOU H
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUH U CIOCOOOB JESTENbHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OOBSICHEHHEM
XUMHYECKOT0 SKCIIEPHUMEHTA, COOITIOICHIEM IIPAaBUII O€30I1aCHOTO OOpAIIEHUS C BEIIECTBAMH.
Hapsny ¢ stuM conepkaTenbHas XapaKTEpUCTHKA LEJIeW M 3a1ad U3y4CHHUs IIpPEeIMeETa B

IIporpamMMme yTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH IIPHOPUTETAMU B CUCTEME
oOmero cpeanero oopasoBanusi. CeroHs B MPENogaBaHUU XUMHUH B 00JIbIIEH cTeneHn oTaaéTcs
IPEINOYTEHUE MPAKTUUECKON KOMIIOHEHTE COJIep)KaHHsd OO0y4YeHMs, OpPHUEHTHUPOBAaHHOM Ha
HOJArOTOBKY BBITYCKHMKA IIKOJIBI, BJAJCIOIIEr0 HE HAOOpOM 3HaHMWH, a (YHKIHMOHAJIHHON
IPaMOTHOCTBIO, TO €CTh CIIOCOOaMU M YMEHMSIMH aKTUBHOI'O MOJIYYEHUs] 3HAHUN M IPUMEHEHUs
UX B PEAILHOM KU3HHU JUIS PELIECHUs IPAaKTUUECKUX 3a1au.

B aT0i1 cBsI3M mpu M3ydeHHH TpeaMeTa «XUMUs» JOMUHUPYIOIIEEe 3HaUYe€HHE MPUOOPETAIOT
TaKue LU U 3a1a4U, KaK:

ajanranus o0yJaromMXcsi K YCIOBUSIM JUHAMUYHO pa3BUBAIOIIETOCS MUPA, (OPMUpPOBaHUE
UHTEJUIEKTYaJbHO PAa3BUTOM JMYHOCTH, TOTOBOM K €amMOOOpa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSATEIBHOMY IPHUHATUIO TPAMOTHBIX PEIIEHNUN B KOHKPETHBIX KU3HECHHBIX CUTYyalUsX,
CBS3aHHBIX C BEILECTBAMU U X IPUMEHEHHUEM,;

(dbopMupoBaHHue y 00ydaroMIMUXCSl KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIM), UMEIOIINX
YHUBEPCAJIbHOE 3HaYCHUE JUIA PA3IMYHBIX BUAOB JESITEIBHOCTH: PEIICHUs MPoOIeM, OUCKa,
aHajan3a u 00paboTku HHPOPMALINH, HEOOXOIUMBIX JIJISl TPHUOOPETEHUS ONBITA JIEATETLHOCTH,
KOTOpasi 3aHUMAaeT BAXKHOE MECTO B IIO3HAHUU XMMHM, a TAKXKE Ul OLEHKU C IO3ULUI
HKOJIOTMYECKOI 0€30MacHOCTH XapaKTepa BIMSHHS BEIIECTB U XMMHUYECKHX IPOLIECCOB Ha
OpraHU3M 4YeJIOBEKA U IIPUPOIHYIO CPENY;

pa3BUTHE I[I03HABATEIbHBIX WHTEPECOB, HHTEIEKTYalbHBIX W TBOPUYECKUX CIIOCOOHOCTEN
00YyYaIOUIMXCSl: CHOCOOHOCTU CaMOCTOSATENbHO MPHOOpETaTh HOBBIE 3HAHHUS IO XMMHUHU B
COOTBETCTBUH C KU3HEHHBIMH TIOTPEOHOCTSIMH, UCIIOIB30BaTh COBPEMEHHbBIE HH(OPMAIIHOHHbIE
TEXHOJIOTUH JJIs IOWCKA M aHAIM3a y4eOHOW U HayYHO-TIONYSpHON HH(POPMAILIUH XUMHUYECKOTO
COJIEP>KAHHS;



(dhopMUpOBaHHE W PA3BUTHE Y OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIICHUS,
HaONIOATEIPHOCTHA, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, ITPH IIJIAHUPOBAHUU U MIPOBCACHUU XUMHUYCCKOI'O SKCIICPUMCHTA,

BOCIIUTaHHUE y O0YYAIOIUXCs YOSKIEHHOCTH B TYMAHUCTHYECKOW HAIPABICHHOCTH XUMHH, €€
BXHOW pPOJM B PEUICHUH TIOOATBHBIX MPOOJIEeM paIlMOHATBLHOTO MPHPOIONOIL30BaHUS,
TIOTIOJTHEHHSI SHEPTETUYECKUX PECYPCOB U COXPAHEHHS MPUPOJHOTO PAaBHOBECHS; OCO3HAHUS
HEOO0XOIUMOCTH OEpeXHOT0 OTHOIICHUS K TMPHPOJE M CBOEMY 3JI0pPOBBIO, a TaKxke
NpUOOPETEHUsT OMBITA HCIIOJNB30BAHMS TIOJYYCHHBIX 3HAHWHA JUISI TPUHSATHS TPAMOTHBIX
peH.IeHI/Iﬁ B CUTyalUAX, CBSA3aHHbBIX C XUMHWYCCKUMU ABJICHUSAMU.

[lenn W 3amauM W3y4YeHHs TpeaAMeTa «XUMHS» TONYYWIH TOAPOOHYHO METOIUYECKYIO
UHTEPIpPETALMIO B pasnene nporpaMmsl «llnmaHupyemsle pe3yibTaTbl OCBOCHHs IpEAMETan,
Onmaromapsi 4emy oOecredeHo YETKOE IMPEICTaBICHUE O TOM, KaKUE 3HAHUS M YMEHUS MMEIOT
MPsIMOE OTHOIICHUE K Pean3alui KOHKPETHOH TIeITH.

MECTO YYEBHOI'O IPEJMETA «XUMMUS» B YYHEBHOM IIJIAHE

B cucreme cpeanero ooOumiero obpasoBaHus «XuUMHsS», H3ydyaemas Ha 0a30BOM YpOBHE,
NpU3HaHA O00s3aTEeNBbHBIM Y4YeOHBIM MPEIMETOM, BXOJISIIMM B COCTaB MPEAMETHOW 00jacTu
«EcrecTBeHHBIC HAYKH». YUCOHBIM IIJIAHOM Ha €€ M3YYCHHE OTBEICHO 85 y4eOHBIX 4acoB, mo 1
yacy B Hegemo B 10 A (ounas ¢opma oOydenus) u 11 A (ounas ¢opma oOydeHHs) Kiaccax
cootBeTcTBeHHO U 0,5 yaca B 12 kjacce; Ha CaMOCTOATENbHOE U3yUeHHEe OTBeIeHO 17 4acoB, 1o
0,5 gyaca B 10 b (3aounas ¢opma oOyuenusi) u 10 B (ouHo-3a04nast popma oOyueHus).

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUS YYEBHOI'O IIPEJIMETA
«XHUMUS»

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHUCTEMHO-IEATEIBHOCTHBIM IMOAXOIOM B CTPYKTYPE JIUYHOCTHBIX
pe3yJIbTaTOB OCBOEHMS MpeAMeTa «XHUMHs» Ha YPOBHE CpelHEro oOuiero oopa3oBaHus
BBIJICJICHBI CIIEYIOLINE COCTABIAIOLINE:

OCO3HaHUE O0YYaIOIIUMHUCSI POCCHUICKON TPa)KTAHCKON HMIIEHTUYHOCTH - TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEEIICHHUIO;

HaJIM4Me MOTHBALIUU K 00YYEHHIO;

LIeJIEHANPaBIEHHOE PAa3BUTHE BHYTPEHHUX YOSXKJICHHUH JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTb U CITIOCOOHOCTH OOYYaIOIIMXCSl PYKOBOACTBOBATHCSI B CBOEH JESTEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTaHOBKAMM, IPUCYIIUMH LEJIOCTHOM CHUCTEME XHMHYECKOTO
o0Opa3oBaHus;

HaJIMYue IMPaBOCO3HAHHUS 3KOJOTUYECKOW KYJIbTYphl U CIOCOOHOCTH CTaBUThH LIENTU U
CTPOUTH KU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMS MpeaMeTa «XUMHUsS» JOCTHTalTCs B €IHHCTBE

y4eOHOM W BOCHUTATENbHON JESATEIbHOCTH B COOTBETCTBHUHM C T'YMAaHUCTHUECKUMH,

COLIMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U UJEAIAMH POCCUHCKOIO

IpaXJJaHCKOT'O OO0IECTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U MpaBHJIAMH MOBEICHHUS,

CHOCOOCTBYIOUIMMH TpOIlEcCaM CaMOIIO3HAHHUS, CaMOpa3BUTHUS U HPABCTBEHHOTO

CTaHOBJICHUS IMYHOCTU O0YJarOIIUXCS.

JIM4HOCTHBIE Pe3ybTaThl OCBOEHUS MpeaMeTa «XUMHUSD) OTPaKkaloT cPOPMUPOBAHHOCTH

OTbITA TIO3HABATEIILHOM M MPAKTUYECKOM NEATETbHOCTH OOYYaIOUIMXCS 10 pealn3aluu

MIPUHSATHIX B OOIIECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1)  rpakaaHCKOro BOCHIMTAHHUS:

OCO3HaHHUs 00YyYaroIIMMHUCS CBOUX KOHCTUTYIMOHHBIX MPaB U O0S3aHHOCTEH, YBaXKECHHUS



K 3aKOHY U IIPaBONOPSIKY;

IPEJCTAaBICHUS O COLHAIbHBIX HOPMax M MpaBWIaX MEKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE;

TOTOBHOCTHU K COBMECTHOM TBOPYECKOH JESTEIbHOCTH NP CO3/1aHUH YIEOHBIX IPOEKTOB,
peneHnH y4eOHBIX M IMO3HABATENbHBIX 33124, BBHIMTOJIHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH IOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHMUSL, IOTHKY U apT'yMEHTBI IPYTUX
IIPY aHAJIU3€ Pa3IMYHbIX BUJIOB yUEOHOM AESATEIbHOCTH;

2)  NaTPHOTUYECKOTO BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILLIEHUS! K MCTOPUYECKOMY M HAY4YHOMY HACJIEJUI0 OTEYECTBEHHOM
XUMHUU;

YBKEHHsI K IPOIECCY TBOPYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHMsI TOTO, YTO JOCTUKEHHS HAYKH €CTb PE3yJIbTaT AJUTEIbHBIX HAOIIOIEHUH,
KPOINOTJIMBBIX 3KCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

UHTEpeca M I[103HABaTEJIbHBIX MOTHBOB B IIOJIYYEHHHM U MOCIEIYIOIIEM aHaJIu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3)  1yXOBHO-HPABCTBEHHOI'O BOCITUTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIOCOOHOCTH OLEHMBATh CHUTYallUH, CBSI3aHHBIE C XUMHUYECKUMH SBICHHSIMH, U
IPUHUMATh OCO3HAHHbBIE PEUICHMs,, OPUEHTHUPYSCh HAa MOpPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OLIEHHMBATh CBOE IOBEJAECHHE W IOCTYIKM CBOUX TOBApUILEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN 3THUX ITOCTYIIKOB;

4)  dopMuUpPOBaHMS KYJITYPHI 310POBb:

MOHMMaHMsI LEHHOCTEH 370poBOro M 0Oe3o0macHoro obpasa >KHM3HH, HEOO0XOAMMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PM3HYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOJt0IeHHsT IpaBUiI OE€30I1aCHOTO OOpallleHHsl ¢ BELIECTBaMHU B OBITY, [TOBCEJHEBHOM
YKU3HU U B TPYZIOBOM €A TEIbHOCTH;

MOHMMaHMsI LEHHOCTH NPaBWI HHIUBUAYAJbHOIO U KOJUJICKTUBHOIO 0€30I1aCHOIO
MOBE/ICHUS B CUTYaLUsAX, YTPOXKAIOLIUX 3/10POBbIO U KU3HHU JIOJICH;

OCO3HAHMS TMOCIEJCTBUA M HENPUATHS BPEIHBIX MPHUBBIYEK (YHOTpeOIeHUs ajKoroJs,
HapKOTHKOB, KYpEHHUs);

5)  TpymoBoro BocrUTaHus:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-MCCIIEOBATENIbCKON JesTeIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAAaX AESATEIbHOCTH;

YCTaHOBKM Ha AaKTHMBHOE Y4YacTUE B pEIICHUM IPAKTUYECKUX 3aJad COLMAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTepeca K MPAaKTUYECKOMY M3YyYeHHIO Mpodeccuil pa3aMyHOro poja, B TOM YUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHHUS K TPYLY, JIOASIM TPyJa U pE3ysbTaTaM TPYA0BOM 1eATENbHOCTH; TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MHAMBHUAYAJIbHON TpaeKTopuu oOpa3oBaHus, Oyayiiel npopeccuu u
peanu3ay COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XUMHUHU, MHTEPECOB M MOTPEOHOCTEN 00111eCTBa;

6)  SKOJOrMYECKOTO BOCIIUTAHUSE:

9KOJIOTMUYECKH 11eJIECO00Pa3HOr0 OTHOLIEHHUS K MPUPOJIE, KaK HICTOYHHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MMOHUMaHHUS T7100aJIbHOTO XapaKTepa HKOJIOTMYECKUX MPOOIIeM, BIUSHHS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUAIBHOMN CPEIbl;

OCO3HaHHUS HEOOXOIUMOCTH MCTOIb30BAaHUS JOCTHKEHUN XUMHUH JIJISl pEILIEHUs BOIIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

AaKTUBHOTO HENpPUSTHUS JEUCTBUMN, MPUHOCAUINX BpEZ OKpY)Karolleld NMpUpOIHOU cpene,
YMEHUS MPOTHO3UPOBATh HEOJIAroNnpHsTHbIE SKOJIOTHYECKHE MOCIEICTBHS MpeIpUHUMAeMbIX
JIEMCTBUN U MPEAOTBPALLATh UX;



HaJu4Musl Pa3BUTOIO HKOJIOTMYECKOIO MBILUICHUS, JKOJOTHYECKOW KYJIBTYpBI, OIbITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HAIpPaBICHHOCTH, YMEHHMS PYKOBOACTBOBAaTbCA MMM B
[I03HABATEJIbHON, KOMMYHUKaTUBHOW U COLIMAIbHOM NMPAKTUKE, CHOCOOHOCTH U YMEHMSI aKTHBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7)  UEHHOCTH HAYYHOTO MMO3HAHHUS:

copmupoBaHHOe™ MHUPOBO33pEHMsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

IIOHMMaHMsl CHeUM(UKH XUMHM KaK HAayKd, OCO3HaHMA €€ poiu B (hopMUpOBaHHU
PalMOHAIBHOIO HAYYHOI'O MBILUICHUS, CO3AAHUH LIEJIOCTHOTO IIPEACTABICHUS
00 OKpy»KarollleM MHUpE KaK O €IMHCTBE IPUPO/IbI U YEJIOBEKA, B IO3HAHUU NIPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIICHUH TPOOIEM COXpAaHEHHS IPUPOTHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO00I 3HAYMMOCTU XMMHHU Ul COBPEMEHHOH IMBWIM3ALMU: B €€
IYMaHHCTUYECKOH HAIpaBICHHOCTH W BaXHOW POJM B CO3JaHUU HOBOW 0a3bl MaTepHaIbHON
KYJBTYpPBl, PELICHUH TI00aJIbHBIX IPOOIEM YCTOHYMBOIO Pa3BUTHS YEIOBEYECTBA - CHIPEBOM,
HHEPTeTUYECKOM, TNHIEBOH M JKOJOTHMYECKOW O€30MmacHOCTH, B PAa3BUTUU METUIIMHBI,
00ecrneyeHn! yCaoBUM YCHEIHOro TPY/Aa U 3KOJIOIMYECKH KOM(OPTHOM JKU3HU Ka)10T0 WieHa
00I11eCTBa;

€CTECTBECHHO-HAYYHOH TIPAaMOTHOCTH: IIOHMMaHUS CYHUIHOCTH METOJOB IIO3HAHUA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH UCIOJb30BaTh MOIY4aeMbI€ 3HAHUS JIJIS
aHau3a M OOBSACHEHUs SIBJICHUN OKPYXKAIOIEro MHpa M MPOUCXOMALIMX B HEM H3MEHEHHUH,
yYMEHHUS JeniaTh 000CHOBaHHBIE 3aKIIIOYEHHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIMXCS JaHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO HCIHOJb30BaTh XMMHUYECKHE 3HAHHUS IS PEIICHUS
po0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K MO3HAHUIO U MCCIIEI0OBATEIbCKON JEATENbHOCTH; TOTOBHOCTH U
CIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CAMOOOPA30BaHMIO, K AKTUBHOMY IOJIyYEHHIO
HOBBIX 3HAHU 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH NTOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B Ppa3IUuHBIX cdepax NpodeccuoHATbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3ylbTaThl OCBOSHHUS ydeOHOro mpeameTa «XHUMHS» Ha YPOBHE

cpenHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HaYUMBIEC A1 (POPMUPOBAHUS MHUPOBO33PEHHS OOYUAIOIIUXCS MEXAUCIUTUTMHAPHBIC
(MeXnpeIMeTHbIE) 00IIeHayYHbIE TOHATHS, OTPaskarollie ETOCTHOCTh HAyYHOM KapTUHBI MUpa
U crienu(UKy METOJ0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sBJICHHE, MPOIecC, CUCTEMa, HAyYHbIH (akT, IPUHIMUII, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, HCCTIEI0BaHUE, HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCalbHbIC YUeOHBIC NeHCTBUS (TTO3HABATEIbHBIC, KOMMYHUKATHBHBIE,
perynaTuBHbIe), oOecneunBaromye GopmMupoBaHue PyHKIIHOHAIBHON TPaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaromuxcs;

CIIOCOOHOCTh ~ OOyYaromuxcs HUCIOJB30BaTh  OCBOEHHBIE  MEXKIUCHHUILIMHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWS W YHUBEPCAIbHBIC Yy4deOHBIC JCHCTBUS B IO3HABATEIILHOW H
COLIMATTLHOM TTPaKTHKE.

MeranpeamMeTHbIe pe3yabTaThl OTPAKAIOT OBJAJCHUE YHHBEPCAIBHBIMU YUE€OHBIMU

MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISATUBHBIMH JIEHCTBUSMHU.

OBJ'Ia,HeHI/Ie YHUBCPCAJIbHBIMU y‘-Ie6HI)IMI/I IIO3HABATCIIbHBIMU }IeﬁCTBHﬂMHZ

1)  0a30BBIe IOrMYECKUE NEHCTBHS:

CaMOCTOSITENTFHO (OPMYJIMPOBATh M aKTyaIH3UpOBaTh MNpPOOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENICIIATh e JEATSIIBHOCTH, 3aJiaBas IMapamMeTpbl W KPUTEPHH WX JIOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;



HCIIOJIb30BaTh IPU OCBOEHUU 3HAHUI INPUEMBI JOIMYECKOIO MBILIUIEHUS - BBIAEIATH
XapakTepHble TPU3HAKU MOHATHH M yCTAHABIMBaTh MX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIUE MMOHATUS ISl OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHMSI M KPUTEPUH JUIs1 KJIACCU(PUKALIMHU BELIECTB U XUMUUYECKUX PEAKIIUI;

yCTaHaBJIMBAaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMY;

CTPOUTBH JIOTMYECKHE pacCyXJeHHUs (MHIYKTUBHBIE, IEIyKTUBHbIE, 10 aHAJOIHH),
BBISIBIISIT 3aKOHOMEPHOCTH M MIPOTHBOPEYHS B paCCMaTPUBAEMBIX SIBICHHSX, (POPMYIUPOBATH
BBIBO/IbI M 3aKJIIOUCHMUS;

IIPUMEHSTH B IIPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUHU CUMBOJINYECKUE (3HAKOBBIEC)
MO/JIeJH, IPe0OPa30BbIBATh MOJIEIIbHBIE TPEICTABICHHS - XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XuMu4eckass (opMyna, ypaBHEHHE XUMHUECKOW pEaKIMHW - TPH PEIICHUH Y4eOHBIX
NO3HABATENBHBIX U MPAKTUYECKHX 3aj]lad, IPUMEHATh Ha3BaHHBIE MOJICJIbHBIE MPEICTaBICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX TPU3HAKOB U3Y4aEMBbIX BEIIECTB U XMMHUECKHUX PEAKIIUM.

2)  6a30BbIE UCCIIENOBATENLCKHE AEHCTBUSL:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUM;
(bopMynUpoBaTh LN U 3a7a4l UCCIIEJOBAHUS, UCIIOIb30BaTh OCTaBIECHHbBIE U
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA [TO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJI3/IETh HABBIKAMHU CAMOCTOSITEJILHOTO IUJIAHUPOBAHUS M IPOBENCHUS YYEHHYECKHX
9KCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0AATh 3a X0JI0M IPOLIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3ylbTaT, (HOpMyIHpoBaTh OOOOMICHHS W BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEI0BaHMS, COCTABISITh 0OOCHOBAHHBIN OTYET O MPOJICIAHHON
pabore;

pUOOpeTaTh OIBIT YYEHHYECKOHW HCCIe0BATEeIbCKOW M MPOEKTHOM JesTeIbHOCTH,
HPOSIBJIATE CHOCOOHOCTP M TOTOBHOCTH K CAaMOCTOSTEIBHOMY IIOMCKY METOJIOB PpEIICHUS
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIYHbIX METO/I0B IO3HAHMS.

3) pabota ¢ mHpOpMALHEI:

OPUEHTUPOBATbCSI B PA3IUYHBIX MCTOYHMKAX HMHPOpMaLuU (HAy4HO-TIOMYJIsIpHas
JuTepaTypa XUMHYECKOIO COJAEpXKaHMs, CIpaBOYHbIE MOcoOus, pecypchl MHTepHera),
aHATU3UPOBaTh HH(POPMALMIO PA3IMYHBIX BUAOB M (GOPM MPEICTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GbopMyIMpOBaTh 3alpOChl M NMPUMEHATh PA3IUYHblE METOABI MPU TOUCKE U OTOOpE
uH(popMalLiu, HEOOXOAUMOM /1715 BBINOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

PUOOPETATh OIBIT UCTIOIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IUYHbBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (hOpMY NpeCTaBICHUs HHPOPMAIIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJb30BaTh HAYYHBIM $3BIK B KayeCTBE CpEACTBA NpU paboTe € XUMHUYECKOH
uH(popMalMel: NPUMEHATh MEXNpeAMETHbIEe ((PU3NYecCKue M MaTeMaTHYEeCKHe) 3HAKU H
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATJISITHOCTH.

OBnazneHne yHUBEpPCAIbHBIMU KOMMYHUKATHBHBIMU JI€HCTBUSMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMBI B X0/1€ JUAJIOTa U/WUJIH TUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYIMPOBATH CBOM TPEAJIOKEHHS OTHOCUTENBHO BBITIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IIPE3EHTALMEN PE3yIbTAaTOB MO3HABATEILHOMN NEATEIbHOCTH, MTOJYYEHHBIX
CaMOCTOSITENIbHO HWJIM COBMECTHO CO CBEPCTHMKAMHU TIPU BBIMOJIHEHWH XHMHYECKOTO
HKCIEPUMEHTA, MPAKTUYECKOH pabOThl MO HCCIEAOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB,
peannzanuyu y4yeOHOro mpoekTa M (OpMyIHpOBaTh BBIBOABI MO pe3yjbTaTaM IMPOBEIEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYX/IeHUS U 00MEHa MHEHHSIMU.

OBnaneHrne  yHUBEPCAIBbHBIMH  PETYISTHUBHBIMU  JEUCTBUSIMU:  CaAMOCTOSITENILHO
IUIAHUPOBAaTh M OCYILECTBIATh CBOIO IO3HABATEIBHYIO NEATEIBHOCTD, ONpEAeNss €€ Lenu U



3a[a4i, KOHTPOJIMPOBATh U IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH MpeAIaracMblii allrOpUTM
JCUCTBUH TpU BBINOJHEHHHM Y4YeOHBIX W HCCIENOBATEIbCKHX 3a/ad, BBIOMpaTh Hamboiee
3 PEKTUBHBIN CIOCO0 MX pemIeHHs] C Y4ETOM IIOJyYeHHs HOBBIX 3HAHUH O BEUIECTBAX H
XMUMHUYECKUX PEaKIHsX;

OCYHIECTBIIITH CAMOKOHTPOJIb CBOEH JEATEIIPHOCTM HA OCHOBE CaMOaHalu3a |
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS MIPOTPAMMBI CPETHETO 001Iero 0Opa3oBaHus IO XUMUHU
Ha 0a30BOM ypOBHE OPHEHTUPOBAHBI HA 00ECTIEYCHUE TPEUMYIIIECTBEHHO
00111e00pa3oBaTENbHOM u OOMIEKyIBTYPHOU MOATOTOBKH 00yJarommxcs. OHu
BKJTIIOYAIOT crienuduyeckne aisi yaeOHOro npeaMera « XUMHs HaydHbIe 3HAaHUS, YMEHUS U
CIIOCOOBI IEUCTBUM 110 OCBOCHUIO, UHTEPIIPETALIMM U TPEOOPA30BAHUIO 3HAHUM, BUJIbI
JESTEIBHOCTH 110 MOJIYyYEHUI0 HOBOI'O 3HAHUS U IPUMEHEHUIO 3HaHUH B Pa3JINYHbIX YU€OHBIX U
peabHBIX JKU3HEHHBIX CHUTYAlHsAX, CBA3aHHBIX ¢ XUMHUEH. B mporpamme no xumun
IIPEeIMETHBIE PE3YJIbTAThl IPEJICTABICHBI 10 TOJJaM U3yYEHUSI.

K xoniy o6yuenus B 10 kitacce mpeMeTHbIE Pe3yIbTaThl OCBOCHHS Kypca «OpraHmueckas
XUMUS» OTpaXKaroT: CPOPMUPOBAHHOCTD MPEACTABICHUI O XUMHUYECKON COCTABJISIIOLIEN
€CTECTBEHHO-HAYYHO! KapTHHBI MUPA, POJIM XMMHUH B IIO3HAHUU SIBJICHUM IPUPOALI, B
(GOpMHUPOBAHUYU MBIIIJICHUS U KYJIbTYpPbI JUUHOCTH, €€ (YHKIIMOHAILHON TPAMOTHOCTH,
HE00XO0AMMOM JJIs pelIeHUs MPAKTUUECKUX 3aJa4 ¥ SKOJIOTHYeCKH 000CHOBAHHOTO OTHOIIEHUS
K CBOEMY 3/I0pPOBBIO M IIPUPOJHOM Ccpejie; BiIaJleHHe CUCTEMON XMMUYECKUX 3HAaHUH, KOTOpast
BKJIIOYAET: OCHOBOIOJIAraroIiye NOHATHS (XMMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000104Ka
aToMma, MOJIEKYJla, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, XMMUYECKAas CBA3b, CTPYKTYpHAs
dopmyna (pa3BépHyTasi U COKpalEHHast), MOJIb, MOJISIPHAs Macca, MOJIIPHBII 00BEM,
YIJIEpOJHBIN cKeneT, G yHKIMOHAIbHAs TPYIINa, paJuKall, U30Mepusi, U30MEpHI,
TOMOJIOTMUECKHH PsiZI, TOMOJIOTH, YIJIEBOAOPO/bI, KHCIOPO U a30TCOAEpKAILNE COCTUHEHMS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COETMHEHUS); TEOPUU U
3aKOHBI (TEOpHs CTPOEHUS OpraHnyecKux BemecTB A.M. byTiiepoBa, 3aKOH COXpaHEHMsI MaCChI
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH A3bIK XUMUHU; MUPOBO33PEHUECKHE 3HAHMUSI,
JeKale B OCHOBE MOHUMaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHUH,
(haKTOJIOrMUECKUE CBEJCHUS O CBOMCTBAX, COCTaBE, OJYyYCHUH U 0€30I1aCHOM UCIOIb30BAHUU
BaXHEHIIINX OPraHNYECKUX BELIECTB B ObITY U MPAKTHUUECKOH 1eATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBIABIISTH XapaKTePHbIC MPU3HAKU MTOHSATUH, YCTAaHABIUBAThH UX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUSA IPU OMMUCAHUU COCTaBa, CTPOCHHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(hOpMUPOBAHHOCTh YMEHUM HUCIIOIH30BATh XUMUYECKYIO CHMBOJIUKY ISl COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAEHHOM) (GOPMYII OPTaHUUECKHUX BEIIECTB
Y YPaBHEHUN XMMHUYECKUX PEaKIMil, N3rOTaBIUBATh MOJIETN MOJIEKYJ OPTaHUYECKHUX BEIIECTB
JUISL WIUTIOCTPALIMU UX XMMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAIIICIKHOCTh U3YUEHHBIX OPTraHUYECKUX
BEIIIECTB 10 UX COCTABY M CTPOCHUIO K OMPEIEIEHHOMY KIIACCy/TPYIITE COSTUHEHHM
(YrmeBoopoIbl, KUCIOPO M a30TCOACPIKAIINE COSAMHEHHSI, BRICOKOMOJICKYIISIPHBIE
COEIMHEHUS ), TaBaTh UM Ha3BaHUs Mo cucreMmarudeckoit HomeHkinarype (IUPAC), a Takxke
MPUBOJUTH TPUBUATHHBIC HA3BAHUS OT/IETHHBIX OPTAaHUYECKHUX BEIIECTB (ITHIICH, MPOIIHIIEH,



aleTHIICH, TUICHTIMKOJIb, TIUICPUH, PeHOI, GopMaTbIeThl, aleTalbIeI I, MypaBbUHAs
KHCIIO0Ta, YKCYCHAs! KUCJIOTa, OJICMHOBAs KUCIIOTA, CTEApUHOBAS KUCIIOTA, TIIF0K03a, PPYKTO3a,
KpaxmaJ, 1eJUTI0103a, TJIULHH);

c(OPMHPOBAHHOCTH YMEHUS ONPEICIATh BUIbI XUMUYECKOM CBA3H B OPTraHUYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHSATH MOJIOKEHUS TECOPUU CTPOCHHSI OPraHUIECKIX BEIIECTB
A.M. Byrneposa ajst 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOCHUS;
3aKOH COXPaHEHUs MaCcChl BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaATh COCTAB, CTPOCHUE, (DU3NIECKIE U XUMHUYECKUE
CBOﬁCTBa THUITHNYHBIX HpeI[CTaBI/ITeHef/’I paSHI/I‘-IHBIX KJ1IaCCOB OpFaHI/I‘-IeCKI/IX BCIICCTB (MeTaH,
9TaH, TWICH, POMHIICH, alleTUJIeH, Oyraauen-1,3, MmeTuinOyraauen-1,3, 6eH301, METaHOII,
ATAHOJI, STUICHTIIUKOIIb, TIIULEPUH, PEHOJI, alleTalIbJACTH I, MyPaBbUHAS M YKCYCHAs! KUCIIOTBI,
III0K033a, Kpaxmall, IEJUTHII03a, aAMUHOYKCYCHAsI KUCIIOTA), HIUTFOCTPUPOBATh TEHETUYECCKYIO
CBSI3b MEX/y HUIMH YPABHECHHSIMUA COOTBETCTBYIONIMX XUMUYECKUX PEAKIIHI C HCIIOJIb30BAaHHEM

CTPYKTYPHBIX (OpPMYIT;

c(OPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOYHUKH YTIIEBOIOPOIHOTO ChIPbs (He(DTH,
NPUPOIHBII ra3, yroJib), CocoObl UX MepepaboTKH U MPAKTUYECKOE IPUMEHEHHUE MTPOAYKTOB
nepepadoTKH;

C(i)OpMI/IpOBaHHOCTB YMGHI/Iﬁ MMPOBOAUTD BBIYUCIICHUS 110 XUMHUYCCKHUM YPABHCHUAM (MaCCbI,
O6’LéMa, KOJIMYCCTBA UCXOAHOI'O BCHICCTBA UJIM IMTPOAYKTA PEAKIIHUU 10 U3BCCTHBIM MAcCCe,
O6’LéMy, KOJIMYCCTBY OAHOI'O U3 UCXOAHBIX BCIICCTB UJIN IIPOJAYKTOB peaKHI/II/I);

c(hOpMHUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAaHUI 00 OCHOBHBIX METO/IaX HAYIHOTO
MO3HAHMUSI, UCTIOIB3YEMBIX B XUMUHU MPU U3YYCHHUH BEIIECCTB M XUMHYECKUX SIBJICHUI
(HabnroieHue, U3MEpEeHHe, IKCIEPUMEHT, MOJIEIIUPOBAHKE ), UCIOIb30BaTh CHCTEMHBIE
XUMHUYCCKHE 3HAHUS JISI PUHATHS PEIICHUI B KOHKPETHBIX )KU3HCHHBIX CUTYaIIUSX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHECHUEM;

c(hopMUPOBAHHOCTHh YMEHHUM COOJIIOIaTh MPaBHIIA TTOJIH30BAHUS XUMHUYECKOHN TTOCYI0N 1
71a00paTOpHBIM 000pPYI0OBAaHUEM, a TAKXKe MpaBuia 0OpaIeHHsl ¢ BEIECTBAMHU B COOTBETCTBUU
C MHCTPYKITUSIMU TI0 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMHYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBINOIHATh XUMHUUYECKUH SKCIIEPUMEHT
(mpeBpallleHus: OpraHMYECKUX BEIECTB PU HArpPEBaHUU, OJIYyYEHHE STHIIEHA U U3yUYEHUE €TO
CBOICTB, KaUECTBEHHBIE PEAKI[UU OPTaHUYECKUX BEUIECTB, eHATypalus OeiIKoB Npu
HarpeBaHUH, LIBETHbIE PEaKIIMU OEJIKOB) B COOTBETCTBUU C MPaBHJIAMH TEXHUKH O€30MaCHOCTH
npy oOpaIeHNH C BEIIECTBAMH U J1a00OpaTOpHBIM 000pyI0BaHUEM, MTPEICTABIIATH PE3yIbTaThl
XUMHUYECKOT0 KCIIEPUMEHTA B (popMe 3amicH ypaBHEHHI COOTBETCTBYIOIIUX PEAKIIUN U
(dbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHX Pe3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKU aHATM3UPOBATH XUMUYECKYIO MH(OpMAIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nH(popmaruu, UHTepHET U Ipyrux);

C(I)OpMI/IpOBaHHOCTB }/MCHI/Iﬁ CO6J'IIOI[8.TL MpaBHJia S5KOJIOTUYCCKU LICJIGCOO6p8.3HOFO IIOBCACHUA
B 6LITy )51 pr,[lOBOﬁ ACATCIBHOCTHU B LICIIAIX COXPAaHCHUA CBOCTO 3I0POBLS U Oprmanmeﬁ



MIPUPOAHON Cpeibl, 0CO3HABATH OMACHOCTh BO3/ICUCTBHUS HA )KUBBIE OPTaHU3MbI ONPEIEIEHHBIX
OpraHWYECKUX BEIECTB, TOHUMAs cMbIch noka3arens [IJIK (mpenenbHo gomycTUMOit
KOHIIEHTPAIIWH ), TOSICHATH HA IPUMEPax CIIOCOObI yMEHBIIICHUS U MPEIOTBPAIICHUS UX
BPEIHOT'O BO3JICHCTBUS HA OPTraHU3M YEJI0OBEKa;

JUIA O6yanOH_[I/IXCSI C OrpaHMYCHHBIMH BO3MOXHOCTAMU 3J0POBbA: YMCHUC IPUMCHATL 3HAHUA
00 OCHOBHEIX AOCTYIIHBIX METOJaX IMO3HAHHA BCIICCTB U XUMHUYCCKUX SIBHGHI/If/’I;

JUTSI CTICTIBIX M CTTA00BUIAIINX O0YUYAIONINXCS: YMEHHE UCIIOJIb30BATh Pelbe(hHO TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.

K koH1ty o6ydenust B 11 kitacce mpeaMeTHbIE pe3ynbTaThl OCBOSHUS Kypca «O01mas u
HEOPraHUYECKasi XUMHUSD) OTPAXKAIOT:

c(hOpPMUPOBAHHOCTH MPEACTABICHUN O XMMHYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBICHUH NPUPOABI, B POPMUPOBAHUU MBILIUICHUS U
KYJIBTYpBI JINYHOCTH, €€ (PYHKIMOHAIBHON rpaMOTHOCTH, HEOOXOIUMOM I peIIeHuUs
MPAKTUYECKHX 33724 U YKOJIOTUYECKH 00OCHOBAHHOTO OTHOLICHHSI K CBOEMY 3/I0POBBIO U
MIPUPOJHON cpefie; BIaJeHUEe CUCTEMON XUMHUECKUX 3HAHUM, KOTOpast BKIKOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS (XUMHYECKUIN JIEMEHT, aTOM, U30TOII, S-, P-, Cl- aekTpoHHbIE
opOuTaIM aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00bEM, BAJIEHTHOCTb,
3IEKTPOOTPHUIIATENEHOCTD, CTETIEHb OKUCIICHHSI, XUMHUECKas CBA3b (KOBaJIEHTHAs!, HIOHHAs,
MeTaJIJINYecKast, BOAOPOIHAS ), KpUCTAIITUYECKAs pEIIETKA, TUITBI XUMHUUYECKUX PEaKIIHid,
PacTBOP, FIMEKTPOJIUTHI, HEIJIEKTPOIUTHI, FNEKTPOIUTHUECKAST JUCCOLINALUS, OKUCITUTEb,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKOHN peaKkllnu, XMMUYECKOE PAaBHOBECHE); TECOPUU U 3aKOHBI
(Teopus NEKTPONIUTUYECKON TUCCOLMAIUH, Tepruoaudeckuii 3akon [[.11. Menaeneesa, 3akoH
COXPAHEHHUs MacCChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPAILIECHUS SHEPTUH IPU XUMHUYECKHUX
peaKIusX ), 3aKOHOMEPHOCTH, CAMBOJIMYECKHUH 361K XUMUH, MUPOBO33PEHUYECKHE 3HAHUA,
JIe)Kalre B OCHOBE MOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUM,
(dakToIIOrMYECKrEe CBEACHUSI O CBOWCTBAX, COCTABE, ITOJIyY€HUU U 0€30I1aCHOM HMCII0JIb30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIHHOCTH YEJIOBEKA,;

c(OpMHUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTepHble IPU3HAKU TIOHATUHN, YCTaHABIUBATh UX
B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIINE ITOHATHS ITPX ONMCAHUU HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(hOpMHUPOBAHHOCTh YMEHUI HCII0JIb30BAaTh XMMHUYECKYIO0 CUMBOJIUKY JJIsl COCTABICHUS
(dbopMyJ1 BELIECTB U YpaBHEHUN XMMHUECKUX PEaKLUN, CHCTEMAaTHYECKYI0O HOMEHKIIATYPY
(ILTPAC) u TpuBHanbHBIC HA3BaHUS OTJEIIBHBIX HEOPTaHUYECKUX BeLIecTB (YrapHblil ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, raléHasl U3BeCThb, HETAIIEHAs U3BECTb, TUTHEBAS COJIA, IUPUT U

ApyTHeE);

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OIpPEACIATh BAJICHTHOCTD U CTCIICHb OKUCJICHUSA XUMHWYCCKUX
9JICMCHTOB B COCIMHCHUAX pa3JIMYHOI'0 COCTaBa, BUJ XUMHYECKOM CBA3U (KOBaJIeHTHa}I,
HOHHAas, MCTAIJINYCCKasd, BO,Z[OpOI[Haﬂ) B COCOAMHCHUAX, THUII KpHCTaHHquCKOﬁ pCIJ_IéTI(I/I



KOHKPETHOI'O BellecTBa (ATOMHasl, MOJIEKYJISIpHAsl, HOHHAs, METAJUTMUECKas ), XapakTep Cpelibl B
BOJIHBIX pacTBOpaxX HEOPraHUUECKUX COECAUHEHUM;

c(OpMHUPOBAHHOCTh YMEHUH YCTAaHABIUBATH MPUHAIIC)KHOCTh HEOPTAHUUYECKUX BEIIECTB TI0
UX COCTaBY K ONPEICIEHHOMY KIIACCy/TPYIIe COSTUHEHHM (ITPOCTHIC BEIIECTBA - METAILIBI U
HEMETAJUIbl, OKCHJIBI, OCHOBAHUS, KHUCIIOTHI, aM()OTEpHBIC TUAPOKCUIBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHUH paCKpbIBaTh CMBICI TiepuoAndeckoro 3akona /.M. MenaeneeBa u
JIeMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U POTHOCTHYECKYIO

dyHKHH;

c(OPMHPOBAHHOCTh YMEHUI XapaKTEpPU30BaTh IEKTPOHHOE CTPOCHUE aTOMOB XUMHUYECKUX
anemeHTOoB 1-4 nepuonos Ilepuoauyeckoit cucteMbl XuMuueckux snemeHTon J[. 1.
MeHeneeBa, UCIONB3Ys MOHATHUS «S-, p-, d-3JEKTPOHHBIC OPOUTAIINY, «IHEPIeTHUECKHE
YPOBHUY», O0BSACHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX IIEMEHTOB U HX
COeIMHEHMH 1o nepuoaam u rpynmnam [lepuoandeckoil cucrembl XuMuyeckux 3sementos /.M.
Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEPH30BaTh (OMHUCHIBATh) O0IIME XUMUYECKUE CBOWCTBA
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKON
CBSI3M MEXKIY HEOPTaHUYECKUMU BEIIECTBAMHU C TIOMOIIbIO YPAaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUS KJ1acCU(UIIMPOBATH XUMUYECKUE PEAKIIUU 110 PA3TUYHBIM
npu3HaKaM (YMCIIy M COCTaBY pearupyrolirx BEIIeCTB, TEIIOBOMY 3P hEKTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTb YMEHUI COCTABIIATh YPaBHEHMs PEAKIUN Pa3InYHbIX TUIIOB, MTOJIHBIE U
COKpaIEHHbIE YpaBHEHUS PEaKIM HOHHOTO 0OMEHa, YUUTHIBAs YCIOBUS, IPU KOTOPBIX 3TH
peaKkuu UAyT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKITUH, TIOITBEPKAAIOIINE KaYECTBEHHBIN COCTAaB
Pa3IMYHBIX HEOPTaHUYECKUX BEILECTB, PACMO3HABATH OMBITHBIM ITYTEM HOHBI,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHMYECKHUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii oCpPeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOT0 OaaHca ATUX PEeaKIHii;

c(OpMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOHN peakiuu OT
pa3IUYHbBIX (PAKTOPOB; XapaKTep CMEIEHUsI XMMUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle atense);

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCPHU30BaATb XUMHUUYCCKUC ITPOUCCCHI, JICKAIIUC B OCHOBC
IMPOMBIINIJICHHOT'O MOJIYYCHUA CCpHOfI KHUCJIIOTBI, aMMHaKa, a TaKXeE C(I)OpMI/IpOBaHHOCTB
HpCIlCTaBJ'ICHI/Iﬁ 00 06]].[I/IX HAaYYHBIX IPpUHIOHUIIAX U SKOJIOTHYCCKUX npo6neMax XUMHUYCCKOI'O
MMPOU3BOACTBA,

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MMPOBOAWUTD BBIYUCIICHUS C UCIIOJIb30BAHUECM IMOHATHA «MaCCOBasA
J0JIs1 BEIIECTBA B paCTBOPECH, 00BEMHBIX OTHOIIICHUH Ta30B IIpU XUMHUYICCKUX PCAKIUAX, MACCHI
BCIICCTBA UJIN 00BEMa Ta30B 10 HU3BCCTHOMY KOJIMUCCTBY BCIICCTBA, MaCCC UIIN O6’béMy OJJHOI'0



U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIJIOBOr0 3 (eKTa peakiui Ha OCHOBE 3aKOHOB
COXpaHEHHUs MacChl BELIECTB, IPEBPAILICHHS U COXPAaHEHUsI YHEPTUH;

c(hOpPMUPOBAHHOCTh YMEHUH COOJIIOIaTh MIPABHIIA TIOJIB30BAHUS XUMUYECKOU MOCY0U U
71ab0paTOPHEIM 000PYIOBAaHUEM, a TAKXKE MPaBUiIa OOpAIICHHS C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIUSIMU T10 BBITIOJHEHHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMOIHITh XUMHUYECKHI SKCIIEPUMEHT
(pa3nokeHue nepoKcuaa BOAOPOIa B IPUCYTCTBUM KaTalM3aTopa, ONPEAEICHUE CPENIbI
PacTBOPOB BEIIECTB € TIOMOIIbIO YHUBEPCAILHOTO WHANKATOPA, BIUSHUE PA3IUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKON peakliy, peakui HOHHOTO 00MEHa, Ka4YeCTBEHHBIE PEaKIH Ha
cynbdar-, kKapOOHAT- M XJIOPUI-aHUOHBI, HA KATHOH aMMOHMUSI, PEILICHUE IKCTIEPUMEHTAIbHBIX
3az1a4 no remaMm «Mertamib» u «Hemeramib») B COOTBETCTBUM € IIPaBHIIaMU TEXHUKH
0e30MacHOCTH NP OO0palIEHUH C BEIECTBAMU U J1a00paTOPHBIM 000pYyI0BaHUEM,
MPEJICTABIISTh PE3yJIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hopMe 3arucu ypaBHEHUH
COOTBETCTBYIOIIUX peakiuii U (OpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHATU3UPOBATH XUMUYECKYIO HH(OPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAacCOBOI KOMMYHUKaluu, THTepHET U

JPYTUX);

C(i)OpMI/IpOBaHHOCTB YMGHI/Iﬁ CO6J'IIO,I[aTI> IIpaBujia SKOJIOIrH4CCKHU uenecoo6pa3Horo INOBCACHU A
B 6LITy u pr,[[OBOﬁ ACATCIIBHOCTH B LCIIAX COXPAHCHUS CBOCT'O 3JO0POBbLA U OKPY)KEIIOH_Ieﬁ
HpHpOZ[HOﬁ Cpeabl, OCO3HABAThb OIIACHOCTb BO3JICHCTBUS HA KUBBIC OpraHnu3Mbl OHpe,Z[eJ'IéHHBIX
BCIICCTB, IOHMMAas CMBICJI I10KAa3aTCIA HI[K, IMOSAACHATDH Ha IIPpUMEpPaAX CIIOCOOBI YMCHBIICHUS U
MMpCaOTBpalICHHA UX BpCAHOI'O BO3JICHCTBHUS HA OpraHn3M 4CJI0BCKaA,

JUIA 06yqa}0m1/1xcs[ C OrpaHMYCHHBIMH BO3MOXXHOCTAMU 3J0POBbA: YMCHUC MMIPUMCHATH 3HAHWA
00 OCHOBHEIX AOCTYIIHBIX METOJaX MMO3HAHHA BCIICCTB U XUMHUYCCKUX HBHGHHfI;

JUTS CJICTIBIX M CJIA0OBUSIIINX O0YYAIONIUXCS: YMEHUE UCTIOJIb30BATh PEIbe(PHO TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaiins myis 3anucu XuMudeckux Gopmy.

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUSD»

10 KIIACC. OPTAHUYECKAS XUMUS

TeopeTnueckrne OCHOBBI OPraHN4YECKON XUMHH

[IpenMer opraHm4eckod XMMHH: €€ BO3HMKHOBEHHE, PAa3BUTHE U 3HAYCHHE B IOJYyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus CTpOeHUsl opraHnyeckux coequHenuii A. M. byrieposa,
e€ ocHOBHbIe TNOJOkKEeHUA. CTpyKTypHble (DOpPMYJBI OpPraHWYECKMX BelecTB. [ omonorus,
nu3oMepust. XuMudeckas CBsI3b B OpraHMUeCKUX COSIMHEHHSIX — OJWHApHbBIE U KPATHBIE CBSI3U.

[IpencraBiaenue o KiacCU(pHUKAIMKM OPraHUYECKUX BelecTB. HoMeHKIaTypa opraHMYecKHx
coeMHEHUH (cucTeMaTu4ecKas) U TpPUBHAJIbHbIE HA3BaHUS BaKHEHIIMX [TPe/ICTaBUTENEH KI1acCOB
OpPraHMYECKUX BEILECTB.

OKCepUMEHTAIbHBIE METOJbl M3YyU€HHUsl BEIEeCTB M HMX IpEBpallleHui: O3HAKOMIIEHHE C
o0pa3laMu OpraHMYeCKUX BEIIEeCTB M MaTepHajaMyd Ha UX OCHOBE; MOJECIMPOBAHHE MOJEKYI
OpraHMYECKHUX BELIeCTB; HaOJIOJeHHe U ONUCaHHe JEeMOHCTPALIMOHHBIX OMNBITOB IO
NPEBPAILCHUIO OPraHUYECKUX BEILECTB IPH HarpeBaHUH (TIaBjIeHue, 0OyTIIMBaHUE U TOPEHUE).

YrieBonopoast
AJKaHbBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKHUH psa. MeraH M 3TaH — MpocTellIne



MPEJICTAaBUTENN AJTKAHOB: (PU3NUECKHE M XUMUYECKUE CBOMCTBA (peaKIny 3aMEIIeHHUs U TOPEHUs),
HaxO0JXKJICHWE B MPUPO/IC, TIOJYICHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJOTUYECKUH psii. DTUIEH U MPOMUIEH — MPOCTEHIINe
MIPEACTABUTENM AJKCHOB: (PU3MUECKHME M XUMHYECKHE CBOMCTBA (peakuuu THAPUPOBAHUSA,
rajJjioreHuPOBaHUs, TUIpaTaIluU, OKUCJICHHS U TIOJMMEPHU3ALIUN ), TIOJIyUeHHE U IPUMEHEHHE.

Ankanuensl. byragmen-1,3 uw MerunOyramueH-1,3: cTpoeHHE, BaKHEHITHE XUMHUYECKHE
cBoMcTBa (peakuus noaumepusanuu). [lonydenre CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHUECKHH psiji. ALETHIIEH — MPOCTECHIIIHIA
MPEJICTAaBUTENb AIKWHOB: COCTaB, CTPOCHUE, (DM3MYECKHE M XMMHYECKHE CBOWCTBA (pEakiuu
TUAPUPOBAHUS, TATIOTCHUPOBAHMS, THIpATAIIMH, TOPESHHUSI ), TOTyYeHUE U TIPUMCHEHHE.

Apensl. benzoun: cocras, cTpoeHue, GU3NIECKUEe U XUMHYECKHE CBOMCTBA (Peakiuu
raJOreHUPOBAHUS U HUTPOBAHMS ), ITOTyYEHUE U TpuMeHeHne. Tolyos: cocTaB, CTpOSHHUE,
duznYeCKre 1 XUMUIECKHE CBOMCTBA (PEaKIIMY TaJIOTEHUPOBAHUS U HUTPOBAHHUS ) TTOJIYICHUE U
npuMeHeHne. TOKCHYHOCTh apeHOB.

['eneTndeckasi CBA3b MEXY YIII€BOJOPOAAMH, MPUHAJICKAIIUMHU K PA3IMYHBIM KJIACCaM.

[TpupoaHbie UCTOYHUKH YTIeBOA0poAOB. [IpupoaHblii ra3 u nomnytHeie HedTsHbIE ra3sl. HedTh
u e mpoucxoxaeHue. CrnocoObl mepepaboTKu HEPTH: TEPErOHKA, KPEKHUHT (TePMUUYECCKHIA,
KartaauTuueckuit), mmponus. IIpogykrtel mnepepa®oTku  HedTH, HUX NOpPUMEHEHHUE B
MPOMBIIIUICHHOCTH U B ObITY. KaMEeHHBIN yTroab U MPOIYKTHI €T0 MepepadOTKH.

DKCHepUMEHTAIbHBIE METOJbl M3YU€HHUs BEIIECTB M HMX IMPEBpAIllEHUH: O3HAKOMIIEHHE C
oOpas3iiaMu 1IacTMace, KayaykoB M pe3uHbl; kKoutekiuu «HepTtb» 1 «YTosb»; MoJIeupoBaHue
MOJIEKYJT YTJIEBOJOPOAOB U TaJIOT€HONPOU3BOAHBIX; IMPOBEACHUE MPAKTHUECKON paboThI:
MOJIYYCHHUE STUJICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuémnuie 3a0auu

Brruncnenus no ypaBHEHHUIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIIECTBA WJIM MPOAYKTA PEAKIHUH IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3
MCXOJHBIX BEIIECTB WA MPOAYKTOB PEAKIIUN).

Kucnoponconeprxaiye opraHn4eckiue COeTMHEHNS

[IpenenbHblE OJHOATOMHBIE CHUPTHL. MeETaHOX U 3TaHON: CTpPOEHUe, (QU3NYECKUE U
XMMHUYECKHE CBOMCTBA (peaklUMU C aKTUBHBIMU METAJUIaMH, TaJoreHOBOJOPOJAaMHU, TOPEHUE),
npuMeHeHre. BogopoiHeie cBsI3u MeXAy MOJIEKyJaMHu cupToB. [leiicTBre MeTaHoNa U 3TaHoIIa
Ha OpPraHu3M YEJIOBEKA.

MHoroaToMHbl€ CIUPTHI. DTUJICHTJIMKOJb U TJIMLIEPUH: CTPOEHUE, PU3NUECKHE U XUMHUECKHE
CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU METAUIAMH, KauyeCTBEHHAs peaklMs Ha
MHOTOaTOMHBIE CHUPTHI). JlelicTBue Ha opraHu3Mm uenoBeka. llpuMeHeHue riuuepuHa U
STUJICHTJIUKOJISL.

®eHo: CTpOeHUE MOJIEKYIbI, (PU3UUECKUe U XUMUYecKue cBOMcTBa. TOKCHMUHOCTH (eHoa.
[Tpumenenue penomna.

Anbaeruasl U kemoHwvl. DopMabAeTua, alleTalbIeTu/: CTPOCHNE, PU3NYECKHE U XUMUYECKUE
CBOMCTBAa (peakIMM OKMCJIECHUS MU BOCCTAHOBJICHMS, KaueCTBEHHBIE pEaKIUH), MOJIy4YeHUE U
IPUMEHEHHE.

AueToH: cTpoeHHe, (U3NYECKHMe W XUMHUYECKHE CBOMCTBAa (peakUMU OKUCICHUS WU
BOCCTAHOBJIEHHMSI ), IOJTy4YE€HUE U IPUMEHEHHE.

OHOOCHOBHBIE TpeeTbHbIE KapOOHOBbIE KHUCIOTHl. MypaBbUHAs U YKCYCHasi KHCJIOTHI:
CTpoeHHe, pU3nvecKre 1 XUMUYEeCKUe CBOMCTBA (CBOICTBa, 001IMe AJis KJlacca KUCIIOT, PeaKIus
TepuUKaMK), TOoJNyyeHHe U mpuMeHeHue. CTeapuHOBas M OJEMHOBAas KHUCIOTHI Kak
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblia Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE AEHCTBHE.

CrnoxHble >QUpbl KaK MPOU3BOJHBbIE KapOOHOBBIX KHUCJIOT. ['MAPONIN3 CIIOXKHBIX 3(QHUPOB.
Kupsl. I'naponus xxupos. IIpumenenne xupoB. bruonorudeckas poiib XKHUpPOB.

YrneBonpl: cocTaB, Kiaccuukanus yriieBogoB (MOHO-, TU- M TOJHMCAaxapuabl). [ moko3a —



NPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOSHHSI MOJICKYJbI, (PU3UYECKUE U XUMUYECKHE
cBoicTBa (B3auMoeiicTBue ¢ ruapokcuaom Meau(Il), okucnenne aMMruaqHbBIM paCTBOPOM OKCHIA
cepedpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIIOKO3bI), HAXOXKJICHHUE B MPUPOJE, MPUMEHEHHUE,
ouonoruueckas posib. @otocunres. PpyKkTo3a Kak U30MeEp TIHOKO3HI.

Caxapo3za — npedcmagumend Oucaxapuoos, 2uOpPoauU3, HaAxXoHcOeHue 8 NPUpooe U NpUMeHeHue.

Kpaxman u nemnono3a Kak NpupoAHble noiauMmepbl. CTpoeHue Kpaxmana U LEJUIH0JI03bI.
dusnyeckre 1 XMMHUYECKHE CBOMCTBA KpaxMalia (THIPOJIN3, KAYeCTBCHHAs PEaKLUs C HOIOM).

OKCIIEpUMEHTAIbHbIE METO/bl H3y4Y€HHUs BEUIECTB M HUX IMPEBpAlllCHUI: MpPOBEJICHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHBIE
peaKuu OJHOATOMHBIX CHHUPTOB (OKUcCIeHHe 3TaHoja okcuaom wmenu(Il)), MHOroaTroMHBIX
cnupToB (B3auMopelcTBue rmuepuHa c rugpokcugoMm menu(ll)), anpaerunoB (okucieHue
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcunom menu(1l), B3aumoseiicteue kpaxmana
C MOJIOM); IPOBEJICHUE NPAKTUYECKON pabOThI: CBOICTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuémmnuwie 3a0auu

Bbruucienus mo ypaBHEHHI0O XUMHUECKOW peakiuy (Macchl, 00bEMa, KOJMUECTBA HCXOTHOTO
BEIIECTBA WJIM MNPOAYKTa peaklMH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3
MCXO/IHBIX BEILECTB WX MPOJAYKTOB PEAKIIIH).

A3oTconepkale OpraHn4eckue CoeIMHEHUS

Amunei. MeTUIAMUH W aHWIWH: COCTaB, CTPOCHHE, (PU3NYCCKUE W XUMHUYECKHE CBOMCTBA
(ropeHue, B3aMMO/ICHCTBHE C BOIOM U KHCIOTAMH).

AMUHOKHCIIOTHI KaKk aM(OTEpHBIE OpraHuYecKue coeauHeHus. DU3nveckre U XUMHYSCKUE
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe MHIKMHA). buonorudeckoe 3Ha4YeHHWE AMHHOKHCIOT.
IlenTtuasl.

benku kak mnpupoaHbIE BBICOKOMOJNEKYISpHBIE coenuHeHus. llepBuuHas, BTOpHYHAs U
TpeTHYHAsT CTPYKTypa OelkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOJIH3, ICHATYpAIUS,
KauyeCTBEHHbBIC PEaKIK Ha OENKHU.

DKCTIIepUMEHTAIBHBIE METOJBI HM3yYCHHUsS BEHISCTB W WX NPEBpAlICHUI: HaOIOJCHUE U
OMKCaHNUE JEMOHCTPALIMOHHBIX OMNBITOB: JEHATypalusi OETKOB TpPHU HArpeBaHWU, IIBETHHIE
peakiuu OENKOB.

BrIcOKkOMOEKYIISIpHBIE COSAMHEHUS

OCHOBHBIE TIOHATHS XMMHU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHUI: MOHOMEp, IOJIHUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3AlNU, CPeAHsSs MOJIeKyispHas macca. OCHOBHBIC
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEAMHEHUH — MOJMMEpHU3alHsl U MOJIUKOHACHCAIIHSL.

[TmacTmaccel (MTOTUATUIICH, TTOTUIPONIHAIICH, TOTUBHHHUIIXIIOPH/I, TIOIHCTUPOI). HaTypanbHbrii
U CUHTETHYECKHE KaydyKu (OyTaJMeHOBBIM, XJIOPONPEHOBBI M H30MpPEeHOBBIN). BoiokHa:
HaTypaJibHble (XJIONOK, IIepCTh, IIENK), HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHE (KalpoH U JIaBCaH).

DKcreprMEeHTAbHBIE METOABl M3YUEHHS BEIIECTB W WX TPEBPAIICHUN: O3HAKOMIICHHE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

Mestcnpeomemnuwie ceasu

Peanuzanus MEXIpeIMETHBIX CBsi3ed NpU M3y4yeHMHM opraHmdeckoil xumuu B 10 Kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOIb30BaHUE KaK OONIMX €CTEeCTBEHHO-HAyYHBIX TOHSTHHA, TaK H
NOHATUHM,  SABISIOMIMXCA  CHUCTEMHBIMH  JUI  OTACNBHBIX  IPEIMETOB  €CTECTBEHHO-
HAYYHOTO [IHUKJIA.

OO0u1e ecTecTBEHHO-HAYYHbIE OHATHUS: SIBIIEHUE, HAYYHbIM (DakT, TUIOTE3a, 3aKOH, TEOPHs,
aHalM3, CHHTE3, KiaccH(UKalus, MEPUOTUIHOCTh, HAOIIOJICHHE, M3MEPEHHE, SKCIEPUMEHT,
MO/JICJINPOBAHUE.

dwusmka: mMatepus, SHEPTHs, Macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPTeTHUECKHI YPOBEHb,
BEIIIECTBO, T€JI0, 00BEM, arperaTHoe COCTOSIHUE BELeCcTBa, (PU3MUecKre BEIMYMHbI U €JUHULIBI UX
U3MEpEHUsI.



Buonorusi: xnerka, opraHusMm, Ouocdepa, OoOMEH BEIIECTB B OpraHu3Me, (POTOCHUHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPO/IBI, IOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHONOTHsI: MUINEBbIE MPOIYKTHI, OCHOBBI PAallMOHAIBHOTO MUTAHUS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPenapaThbl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11-12 KIIACCBI. OBIIASA U HEOPI'TAHUYECKAS XUMUS

Teopernueckrie OCHOBBI XUMHUH

XuMmudeckuii  3yeMeHT. AtoMm. Sapo aroma, wu30TOMmBL. JJEKTPOHHAS  00OJIOYKA.
DHepreTHyeckue ypoBHH, MOJYyPOBHH. ATOMHBIC opOuTanu, S-, P-, d-anemeHTbl. OCOOCHHOCTH
pacrpeziesieHus: 3JEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas: KOH(UTYpaLKs aTOMOB.

[lepmonnueckuit 3akoH u llepuoguueckas cucrema xumuyeckux osyementoB JI. U
MengeneeBa. CBsA3b NEpPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
snemenToB JI. 1. MenzaeneeBa ¢ COBpEMEHHON TEOPUEW CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX M CIOKHBIX BEIIECTB
10 TPYIIaM U NepuogaM. 3HauYe€HUuEe NEPUOIUYECKOro 3aKOHA B Pa3BUTUH HAYKH.

CrpoeHnue BelecTBa. XMMHUUECKast CBA3b. Buabl XUMHUUECKOH CBsI3U (KOBAJIEHTHAs HEMOJIApHAs
U TOJIApHAsi, MOHHASA, METajuinyeckas). MexaHu3Mbl 00pa30BaHUS KOBAaJCHTHOW XUMHYECKON
cBsi3u  (OOMEHHBII ¥  JOHOPHO-aKUENTOpHHIH). Bomopomnas  cBsi3b.  BaieHTHOCTH.
DneKTpoOoTpULATENIbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH IIOCTOSTHCTBAa COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsiTue o aucnepcHbIX cuctemax. VICTMHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBast a0is
BEILIECTBA B paCTBOPE.

Knaccugukanus HeopraHmueckux coequHeHnid. HoMeHKIaTypa HEOpraHHYECKUX BEIIECTB.
['eneTnyeckasi CBA3b HEOPraHUYECKUX BEIIECTB, MPUHAMAJICKANIUX K PA3ITMUHBIM KIIACCaM.

Xumunueckass peakuus. Kiaccupukanus XMMHUYECKUX peaklMid B HEOPraHMYECKOl U
OpraHWYECKOM XMMHH. 3aKOH COXPAHEHHUs MAcChl BEIIECTB; 3aKOH COXPAaHEHUS U MpPEBpaALICHUS
SHEPTUU MIPU XUMHUYECKUX PEaAKITHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3IMyHBIX (akTopoB. OOpaTHMbIE pEaKIUU.
XuMmuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME Ha COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
ITpunuun Jle [larense.

OnektponauTtnueckas auccouuanus. CunpHble U ciadble 31eKT-posuThl. Cpelna BOJHBIX
PacTBOPOB BEIIECTB: KUCIIAsA, HEWTpanbHasi, menouHas. [TorsTtrue o BogopoaHoM nokaszarese (pH)
pacTtBopa. Peakiiuu nonHoro oomena. [ uipoian3 HeopraHn4eckux U OpraHuyeCcKuX BEIECTB.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loHsATHE 00 »sIeKTponu3e paciuiaBoB U
pacTtBOpoOB coJieid. [IpumMeHeHne IeKTpoIn3a.

DKCTepUMEHTAIbHBIE METO/IbI N3YUEHUS BEIIECTB U UX MPEBPAIICHUN: JEMOHCTPAIIUS TaOJIHUI
«llepuognueckas cucrema xumudeckux snemMeHToB .M. MeHneneeBa»; nM3ydeHUE MoOJEen
KPUCTAIMYECKUX PEIIETOK; HAOMIOJACHUE W OMUCaHUE JAEMOHCTPAllMOHHBIX M J1a00paTOPHBIX
OTIBITOB (pa3io’KeHUe MEePOKCHIa BOAOPOA B MPUCYTCTBUU KaTalu3aTopa, OMPEEsIEHNE CPeibl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIBHOTO WHAWKATOpa, PEaKUUHd HOHHOTO OOMeHa);
IIPOBEJICHUE MPAKTUUYECKON paboThl «BiusHue pa3iauuHbIX (GAaKTOPOB HA CKOPOCTh XMMHUECKON
peaKIm.

Pacuémmnuie 3a0auu

Pacuérbl Mo ypaBHEHMSIM XMMHMUYECKHX PEaKUUW, B TOM YHCIIE TEPMOXUMUUYECKHE PacUEThI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIS BEIIECTBAY.

Paznen 2. Heoprannueckas Xxumus



Hemerannsl. [lonmoxenne HemerauioB B Ileproanueckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
.. MengeneeBa u OCOOCHHOCTH CTpOEHHs aToMOB. (DU3MUYECKHE CBOWCTBA HEMETAJUIOB.
AJToTpOonusl HEMETaUIOB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

XHUMHYECKUE CBOWCTBA BAKHEHUIIINX HEMETAIIOB (TaJIOT€HOB, CEPHI, a30Ta, pocdopa, yriepoa
U KPEMHHUS]) U HUX COCIUHEHUU (OKCHUIOB, KHUCIOPOACOJEPKAIIUX KHUCIOT, BOJOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Mertamnel. [lonoxxenue meraninoB B [lepronuueckoit cucteMe xumuueckux snementoB 1. U.
Mengeneea. OcoOEHHOCTH CTPOCHHS 3JEKTPOHHBIX O0OJOYEK aTOMOB MeTauioB. OOIiue
¢dusznveckue cpoiicTBa MeTauioB. CIIaBbI METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HaNPsSKECHUN
METaJIJIOB.

XHUMHYECKUE CBOMCTBA BAXKHEHIIIMX METAJUIOB (HATPUM, KaJTui, KalbI[Mi, MarHUN, JTFOMUHUH,
LIUHK, XPOM, K€J€30, MEJIb) U UX COCTMHEHUM.

OO6mue crocoObl monydeHus MeTtamioB. Metammyprus. Kopposus meramioB. CriocoObl
3aIIUTHI OT Koppo3uu. [IpuMeHeHrne MeTaioB B OBITY M TEXHHKE.

DKCTepUMEHTAIbHBIE METO/Ibl U3YUYEeHHSI BEUIECTB U MX MPEBPAIICHUN: N3YYeHHUE KOJJICKIIUU
«Metaiiel W CIUIaBbl», OOpa3llOB HEMETAUIOB, PEIICHHE HKCICPUMEHTAIBHBIX 3aJ1ay;
HaOJIOJICHUE M OIMCAHHUE JEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE
TUAPOKCH/IA ATFOMUHUS C PACTBOPAMH KHUCJIOT M HIEJIOYEH, KAUeCTBEHHBIC PEaKIIUU Ha KaTHOHBI
METaJlIoB).

Pacuémmnuie 3a0auu

Pacuérel maccel BemecTBa Ui 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB; pacy€Thl Macchl (00bEMa, KOIMUYECTBA
BEII[ECTBA) MIPOJIYKTOB PEAKIIUU, €CIIU OJTHO M3 BEIECTB UMEET IIPUMECH.

XuMus 1 KA3Hb

Ponp xumuum B oOecrieueHUH SKOJOTHYECKOW, SHEPreTHYECKOW M IMHUIIEBON 0O€30I1acHOCTH,
pa3BuTuU MeAUIUHEL. [[oHATHE 0 HAYYHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMHUYECKUX PEaKITHil.

[IpencraBienust 00 OOIMIMX HAYYHBIX MPHUHIMIIAX MPOMBIIIIEHHOTO TMOTYYSHHs BaXKHEHIIINX
BEIICCTB.

YenoBeK B MHpE BEIIECTB M MAaTEpPUANOB: BAXXHEHIIME CTPOUTENIbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaabl s DJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIe yI0OpEHUSI.

XuMHs ¥ 3I0pPOBBE YETTOBEKA: MMPaBUJIa UCTI0JIb30BaHUS JICKAPCTBEHHBIX MPENapaToB; MpaBuiia
0e30MacHOT0 UCTOIL30BaHUS MPENapaToB OBITOBON XMMHUHU B MTOBCETHEBHOMN KU3HHU.

Mescnpedmemnnie ceasu

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH W3YYEHHH OOIIEH U HeopraHmyecKoil xumuu B 11
KJIaCCe OCYIIECTBIISIETCS Y€Pe3 UCIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaK
U TIOHATHUH, SBISIIOUIMXCS CUCTEMHBIMU JUISl OTAENBHBIX IMPEIMETOB €CTECTBEHHO-HAYyYHOTO
[MKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE TOHITHS: HAay4HBIH (hakT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJM3,
CHUHTE3, Kiaccu(UKaIus, TMePUOJUIHOCTh, HAOIIOICHNE, OHKCICPUMEHT, MOJICITUPOBAHHE,
U3MEpPEHUE, SABJICHHE.

®dusnka: MaTepusi, DHEPrusi, macca, aTroM, dJEKTPOH, MPOTOH, HEWTPOH, HWOH, H30TOII,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (U3MUECKUE BETMYUHBI U €UHUIIBI HX U3MEPEHHUSI, CKOPOCTD.

buonorus: kiaetka, opraHu3M, 3KocucTeMa, Ouocdepa, MaKpo- 1 MEKPOIJIEMEHThI, BATAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIAeMBbIE, TOTLTUBO, PECYPCHI.
TexHomorust: XUMHYECKasi MPOMBIIINIEHHOCTh, METAJLUTYPTHsi, TPOU3BOJCTBO CTPOUTEIHHBIX
MaTepHaloB, CETbCKOX03ICTBEHHOE MPOU3BO/ICTBO, MUIIEBAsi TPOMBIIIUIEHHOCTbD,
dapmareBTUIECKasi MPOMBIIINIEHHOCTh, TPOU3BOICTBO KOCMETHYECKHUX MPEIapaToB,



MMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCPHUAJIOB, 3JICKTPOHHAA ITPOMBIIIIJICHHOCTD,

HaHOTCXHOJIOTHH.

TEMATHUYECKOE INTAHUPOBAHUE

Bceero 85 4

10 KJIACC
1 4 B Heneto, Bcero 34 4

OpPraHuYecKoil XuMMH.
Teopusi XumMu4ecKOro
CTpoeHust
OpPraHuYecKux
CoeIHHEeHU

XUMUH: €€ BOZHUKHOBEHHUE,
pa3BUTHUE U 3HAUCHUE B
IIOJy4€HHH HOBBIX BELIECTB
u marepuainos. Teopus
CTPOEHHUSI OPraHUYECKUX
coeauHeHu A. M.
bytneposa, e€ oCHOBHbIE
nosnoxeHust. CTpyKTypHbIe
(opMyIbl OpraHNn4ecK1x
BemiecTB. ['oMomorus,
n3oMepus. XuMmuuecKast
CBSI3b B OPraHUYECKUX
COEIMHEHUAX: KpaTHbIE
CBSI3H, G- U M-CBSI3HU.
[Ipencrasnenue o
KJIacCU(UKaLUU
OpPraHUYECKUX BEIIECTB.
Howmenxknarypa
OpPraHUYECKUX
COECIMHEHU I
(cucremaruyeckas) v
TpUBHAJIbHBIE
Ha3BaHMsI BAXKHEHIINX
MIPEACTABUTENEH KIaCCOB
OpPraHUYECKUX BEIIECTB.
JdemMoHcTpanuu
— 03HAaKOMJIEHHE C
o0OpasmamMu OpraHuIecKux
BELIECTB U MaTepHaIaMu
Ha UX OCHOBE;
— OIBITHI 110
MIPEBPALICHUIO
OpPraHMYECKUX BEILECTB
IIpH HarpeBaHUH
(nnaBneHue, oOyriMBaHue
U TOpEHHUe).
JlabopaTOpHBIH ONBIT

Tema Kozn- OcHOBHOE cozepxKaHUe OcHoBHbIE BUBI
BO JeSITeIbHOCTH
4acoB

Pasnen 1. 3

Teopernyeckne OCHOBBI

OpPraHUYECKON XUMUU

Tema 1. [Ipeamer 3 [Ipenmer oprannyeckon PackpbiBath cMbICH

U3y4aeMbIX TOHATUI
(BBISIBIISITH UX XapaKTEPHBIC
NPU3HAKH), YCTAaHABJINBATh
UX B3aUMOCBSI3b.
[IpuMeHATh MOJI0XKEHUS
TEOPUU CTPOCHHUSI
OpPraHUYECKUX BELIECTB A.
M. bytneposa s
00BSICHEHUS 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOEHHUS.
Hcnonb30BaTh XMMUUECKYIO
CHUMBOJIMKY JUISI
COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpalIEHHON) popMy
OpPraHMYECKUX BEIIECTB.
Ornpenensars BUABI
XUMHUYECKOH CBS3H
(onuHapHbIe, KpaTHBIE) B
OpPraHUYECKUX
coennHeHUsAX. PackpriBaTh
POJIb OPraHUYECKON XUMHUH
B IIPUPOJIE,
XapaKTepU30BaTh €€
3HAYEHUE B JKU3HU
4eJI0BEKA, MIIITIOCTPUPOBATh
CBSI3b C JPYTUMHU HayKaMH.
Habmtonate 1 onuceIBaTh
JIEMOHCTPALIMOHHBIE
OTIBITHI; IPOBOJAUTH U
OTMCHIBATh JIaOOpaTOpHBIE
OTIBITHI U IPAKTUYECKHE
paboTsl




— MOJEIUPOBAaHUE
MOJIEKYJI OPTaHUYECKUX
BELICCTB

Paznen 2. 13

YrieBoaopoibl

Tema 2. Ilpeneabubie | 2 AJKaHBI: COCTaB U PackpsiBath cMbICT
yIJIeBOJOPOABbI — CTpOCHHE, U3y4aeMbIX TOHATUI
AJIKAHbI TOMOJIOTMYECKUH PSII. (BBIABIIATH UX XapaKTEPHBIE

Meran u 3TaH —
MIPOCTEUILINE
MPEICTaBUTEIN AJTKAHOB.
duznueckue u
XHMHYECKHE CBOMCTBA
(peakiuu 3aMeleHust u
TOpPEHUs ), HAXOXK/ICHHE B
MIPUPO/IE, TOJTYUYCHUE U
MPUMEHEHUE

MIPU3HAKH), YCTAaHABIUBATh
HX B3aHMOCBS3b,
HCIOJIb30BaTh
COOTBETCTBYIOIINE TTOHATHUS
P ONMCAHUH COCTaBa,
CTPOEHHUs U NPEBpaLICHUI
OPTraHUYECKUX COCTUHCHHM.
Hcnonb30BaTh XUMHUECKYIO
CUMBOIIUKY JIJIs
COCTAaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépuyToii,
COKpamEHHON) popmMy
OpPraHUYECKUX BEIIECTB.
VYcranaBiuBarthb
MPUHAJIC)KHOCTh BEIIECTB
K OIPEICIICHHOMY KJIaccy
yTJIEBOJIOPOAOB IO COCTaBY
Y CTPOCHHIO, HAa3bIBATh UX
10 CUCTEMATHYCCKOM
HOMEHKJIATYpE; IPUBOIUTH
TpUBHAJIbHBIC Ha3BaHUS
OT/IENbHBIX
npecTaBUTeNeH
YTII€BOJIOPOIOB.
Onpenenars BUAbI
XUMHUYECKOH CBS3H B
MOJIEKYJIaX YTIIEBOAOPOIOB;
XapaKTepU30BaTh
3aBHUCHUMOCTh PEeaKIIMOHHOU
CIIOCOOHOCTU
YII€BOJOPOIOB OT
KpaTHOCTH KOBAJIEHTHOMN
CBSI3H. XapaKTepru30BaTh
COCTaB, CTPOCHHUE,
MpUMeHEeHHE, GU3NYECKUE U
XUMHUYECKHE CBOMCTBA,
Ba)KHEHIIINE CIIOCOOBI
TTOJTYYIEHHUST TUITUYIHBIX
Mpe/icTaBUTeNeH
Pa3TUYHBIX KJIACCOB
yIIEBOIOPOIOB (METaHa,
JTaHa, dTHJICHA, alleTUJICHA,




Tema 3.
HenpenenbHble
YIJ1€BOAOPOABI:
aJIKeHbl, AJIKAIHEHBI,
AJIKHHBI

AJKeHBI: cOCTaB U
CTpOEHHE,
TOMOJIOTHYECKUH ps.
OTUJIEH U IPONUIEH —
MPOCTEUIIINE
MIPEICTaBUTENH AJTKEHOB:
¢bu3nyeckue 1 XUMUYECKHE
CBOMCTBa (peaKiuu
THJIPUPOBAHUS,
raJIor€HUPOBAHUS,
I'HJIpaTaly, OKUCICHUS U
MIOJINMEPU3ALUN),
MOJTy4YeHHE U IPUMEHEHHE.
Anxanuensl. byraguen-1,3
u MeTuiOyTaauen-1,3:
CTPOECHUE, BAXKHENIINE
XUMHUYECKHE CBOWCTBA
(peakuus
MOJTUMEPHU3ALIH).
[Tonyuyenue
CUHTETHUYECKOTO KayuyKa U
PE3UHBI.

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PSILI.
AneTuieH — npocTermmi
MIpe/ICTaBUTENb AJIKUHOB!
COCTaB, CTPOEHHE,
(u3nuecKkrue 1 XUMHYECKHE
CBOICTBa (peaKiuu
TUIPUPOBaHUS,
raJIOT€HUPOBAHNS,
rUapaTalu, TOPeHUs ),
MIOJIyYE€HUE U IPUMEHEHHE

Oyraauena -1,3, 6eH3ona,
TOJIyoJ1a). BBIABIATH
TEeHETUYECKYIO CBSA3b MEXKIY
YIJI€BOJIOPOAAMHU U
HOJTBEPKJaTh €€ HaJMuue
YPaBHEHUSIMU
COOTBETCTBYIOLINX
XUMUYECKUX PEAKLUH C
UCIIOJIb30BaHUEM

CTPYKTYPHBIX (POPMYIL

Tema 4.
ApomaTHyecKue
YIJI€BOAOPOAbI

Apensl. benzon: cocras,
cTpoeHue, Gu3nIecKre u
XUMHUYECKHE CBOICTBA
(peakuuu
raJIOT€HUPOBAHUA U
HUTPOBAHUSA), IOTYYEHHUE U
npuMeHeHue. Toiryour:
COCTaB, CTPOEHHE,




(bu3nuecKkre U XUMHUYECKHe
CBOICTBA (peakuuu
raJIOTeHUPOBAHUSA U
HUTPOBAHUSA), IOIYYEHHUE U
npuMeHenue. TOKCHYHOCTh
apeHoB. ['enernueckas
CBSI3b YIJIEBOJIOPOOB,
MPUHAIEKALUX K
pa3IMYHbBIM KJIaccaM

Tema S. Ilpupoansie
HCTOYHUKH
yIJIEBOAOPOAOB U HX
nepepadorka

IIpupoaHbIE UICTOYHUKHU
yTJI€BOJIOPO/IOB.
IIpupoaHbli ra3 u
MOMYTHBIE HE(TAHBIE ra3bl.
Hedts u eé
npoucxoxaenue. CriocoOsl
nepepaboTKu HEPTH:
MePEeTrOHKA, KPEKUHT
(Tepmuueckuii,
KaTAIUTHYCCKHI),
nrposinas. IIpoayKTsl
nepepaboTku HEPTH, UX
MIPUMEHEHHE B
MIPOMBIIIIJICHHOCTH U B
ObITy. KaMeHHbI# yronb u
MIPOYKTHI €r0
nepepadboTKu
JdeMoucTpanus
— xoyekn «Hedte» n
«YTOIBY.
JlabopaTopHblie ONBITHI
— O03HAaKOMJICHHE C
oOpasmamu 1racTmacce,
Kay4yKOB U PE3UHBI,
— MOJIETTUPOBaHNE
MOJIEKYJT YIJIEBOAOPOJOB U
raJIOr€HONPON3BOHBIX.
IIpakTuyeckas padora
Ne 1. ITonyuyenue sTuneHa
U U3y4YEHHUE €r0 CBOMCTB.
Borunciienus
— I10 YPaBHEHHIO
XUMUYECKON peaKIiuu
(maccbl, 00bEMa,
KOJIMYECTBA UCXOAHOIO
BELIECTBA WU MPOAYKTa
peaKIMy Mo U3BECTHBIM
Macce, 00bEMY,
KOJIMYECTBY OHOIO U3
HCXOJHBIX BEIIECTB WIH
MIPOAYKTOB PEAKIINN)
3auét No 1: YraeBogopoabl

XapakTepu3oBaTh
UCTOYHUKHU
YTJIEBOJAOPOIHOTO CHIPBS
(Hed T, IPUPOTHBII Ta3,
yroJib), CIIOCOObI UX
nepepadoTKu 1
NPaKTUYECKOE IPUMEHEHHE
MOJTy4aeMBIX POAYKTOB.
Hcnonb3oBars
€CTECTBEHHO-Hay4YHbIE
METO/IbI IO3HAHMS —
poBeJIeHHEe, HAOIOICHUE U
OIMCaHUE XUMUIECKOTO
JKCIIEPUMEHTA
(;1abopaTtopHbIE€ ONBITH U
MIPaKTUYECKHUE pabOTHI).
CrnenoBath npaBuiiaM
0e30omacHOi paboTHI B
nabopaTtopuu mpu
UCTIOJIb30BaHUH
XUMHUYECKON NTOCY/bI U
000pyI0BaHUs, a TAKXKe
IpaBWiIaM oOpalleHus ¢
BEILIECTBAMHU B
COOTBETCTBHUH C
UHCTPYKITUSIMU
BBITIOJIHEHUS Ta00PaTOPHBIX
OTIBITOB ¥ MPAKTHYECKUX
paboT MO MOJIYYEHHUIO U
M3YYEHHUIO OPTaHMYECKUX
BeecTB. [IpencraBnsaTh
pe3yabTATHI SKCIIEPUMEHTA
B (hopMe 3anucu ypaBHEHU N
COOTBETCTBYIOIIMX PEAKIIHNI
Y JIeNIaTh BBIBOJIBI HA MX
ocHose. [IpoBoauTh
BBIYHUCTICHUS JIJIS
OTIpeIeIeHuUs
MOJIEKYJISIPHOM hopMyITBI
OpPTaHUYECKOTO BEUIECTBa,
10 YPAaBHEHUIO XUMHUYECKOU
pEaKIum.




CamocTrosTenpHO
IUTAHUPOBATH U
OCYIIECTBIISATH CBOIO
MMO3HABATEIHHYIO
JeSITeIbHOCTD; TPUHUMATh
aKTUBHOE y4acTue B
TPYIIOBOH yueOHOM

JESITEIbHOCTH

Pasznea 3. 13

Kucnopoacoaepxamme

OpraHuYecKue

cOeIMHEeHHUsI

Tema 6. CiupThl. 3 [Ipenenbubie PackpbiBath cMbICH

®enou OJIHOATOMHBIE CITUPTHI. M3y4YaeMbIX MMOHATUN
MeraHon u 3TaHoN: (BBIABIIATH UX XapaKTepHBIE
cTpoeHue, pu3ndecKue u MPU3HAKH), YCTAHABIUBATh
XUMHUYECKHUE CBOMCTBA UX B3aHUMOCBSI3b,
(peakuu ¢ aKkTUBHBIMH UCII0JIb30BATh
MeTaJUIaMH, COOTBETCTBYIOIIME MOHATHS
raJlor€HOBOJIOPOAAMH, IIPU OIMCAHUU COCTAaBA,
rOpeHue), IpUMeHEeHHe. CTPOEHHUS U NPEBpaALICHUI
Bognopoanas cBsi3b. OpPTraHUYECKUX COCITUHECHUM.
[elictBue MeTaHosa u Hcnonb30BaTh XMUMUYECKYIO
3TaHOJIa Ha OpraHu3M CUMBOJIUKY JIJIsI
YEJI0BEeKa. COCTABJICHUS
MHOroaroMHbI€ CIIUPTHI. MOJIEKYJIIPHBIX U
OTUIICHTJIMKOIb U CTPYKTYPHBIX
[JIMLEPHUH: CTPOEHUE, (pa3BépHyToii,
¢bu3nyeckre 1 XUMHUYECKHE | COKpaIEHHOMN) hopmyn
CBOIiCcTBa OpPraHMYECKUX BEIIECTB.
(B3auMoelicTBHE CO VYcranaBnuBaTh
IIEJIOYHBIMU METAJJIAMU, MIPUHA/IIEKHOCTh BELLIECTB
KaueCTBEHHAs peaklus Ha | K ONPEAEIEHHOMY KJIaccy
MHOT'OaTOMHBIE CITUPTHI). 10 COCTaBy U CTPOEHHIO,
JleiicTBrEe Ha OpraHu3mM Ha3bIBATh UX IO
yenoseka. [Ipumenenune CUCTEMaTUYECKOU
[JIMLIEpUHA U HOMEHKJIaType; MPUBOIUTH
STHJICHIJIUKOJIS. TPUBUATILHBIC HA3BAHUS
®enou. Ctpoenue
MOJIEKYJIbI, PU3NYECKUE U
XUMHUYECKHE CBOWCTBA
(dbenomna. TokcmaHOCTH
¢denona. [Ipumenenue
(dbenomna

Tema 7. Albaeruabl. 7 Anpaeruapl 1 KETOHLI. OTJEIbHBIX

KapOoHnoBbie dopmanpaerun, MpeACTaBUTENEN

KHCJA0ThI. Cl10:KHbIE aleTANBJETU/: CTPOCHHE, | KHCIOPOACOAEpKAILNX

3¢upsl (u3nyecKre U XUMHUYECKHE | COeTMHEHUH.

CBOICTBa (peakIuu
OKHCJICHUS U
BOCCTaHOBJICHUS,
KaueCTBEHHbBIE PEAKIIIH),

XapakTeprus3oBaTh COCTAB,
CTpOEHUE, TPUMEHEHUE,
(u3nyUecKre U XUMHUYECKUE
CBOCTBA, BAXKHEHUIITHE




MIOJTyYEHHE U IPUMEHEHHE.
AILIETOH: CTPOCHHE,
¢bu3nyeckue 1 XUMUYECKHE
CBOMCTBa (peaKkuu
OKHCIICHUS U
BOCCTAHOBJICHUS),
MIOJTyYeHHE U IPUMEHEHHE.
OAHOOCHOBHBIE
npeJesbHble KapOOHOBBIE
KUCJIOTEI. MypaBbuHas 1
YKCYCHasl KUCIIOTBI:
CTpoeHHe, (GU3NIeCKHue u
XUMHUYECKHE CBOWCTBA
(cBoticTBa, oOIIHE JIJIs
KJ1acca KUCJIOT, PeakLus
sTepudukanum),
MOJTyYeHHE U IPUMEHEHHE.
CreapuHOBas U OJICMHOBAsI
KHMCJIOTBI KaK
IIPEJCTaBUTENN BBICIIUX
KapOOHOBBIX KUCJIOT.
MBpl1a Kak cOJId BBICHIMX
KapOOHOBBIX KHCIIOT, UX
Morolee JeiicTBre.
CrnosxHble 3¢upbl Kak
IIPOU3BO/IHBIE KAPOOHOBBIX
KUCHoT. ['naponus
CJIOKHBIX 3(pupoB. JKupsbl.
I'maponus xupos.
IIpuMeHeHue KUPOB.
buonornueckas poiib
KHUPOB

Tema 8. YrieBoabl

YrneBodsl: COCTaB,
KIaccu(uKanus yrieBo 0B
(MOHO-, - 1
MOJTUCaxapusbl).
I'mroxo3a — npocrenmmuin
MOHOCaXapua:
0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, PU3UYECKUE U
XMMHYECKHE CBOMCTBA
(B3auMoielicTBHE C
ruapokcuaom meau(1l),
OKHCJICHHE aMMHAYHbIM
pacTBOpOM OKCHJA
cepebpa(l),
BOCCTaHOBJICHHE,
OposkeHue

TTFOKO3BI), HAXO0XICHUE B
pUpoJie, TPUMEHEHHUE,
Ouosoruveckast poib.
dorocunres. Dpykrosa

CIOCOOBI MOTyYCHUS
TUIHYHBIX MIPEJICTaBUTEICH
Pa3IUYHBIX KJIACCOB
KHCIIOPOACOACPIKAIINX
coeMHEeHu (MeTaHoa,
3TaHOJIa, TJIMLEPHHA,
(dbenomna, popmanpaeruma,
aneTanbAeTUa, YKCYCHOU
KHUCJIOTHI, TJTFOKO3BI,
caxapo3bl, Kpaxmaiia,
LEJUTION03bI); BBISBIISTD
TCHETHYECKYIO CBS3b MEXKIY
HUMU U MTOATBEPXKAATH €&
HaJIM4YKE ypaBHEHUAMU
COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKLUH C
UCIIOJIb30BaHUEM
CTPYKTYPHBIX (POPMYIL.
OnuceIBaTh COCTaB,
XUMHYECKOE CTPOCHUE U
PUMEHEHHE )KUPOB,
XapaKTepU30BaTh UX
3HAYCHUE /TS
KU3ZHEJEATEIIbHOCTH
opranu3zmoB. Oco3HaBaTh
OIAaCHOCTh BO3/ICHUCTBUS Ha
KHUBBIC OPTaHU3MBI
oTpeAeIeHHBIX
OpPTaHUYECKHX BEIIECTB,
HOSCHATH Ha IpUMepax
CHOCOObI YMEHBIIECHUS

U NIPEeIOTBPAILEHUS UX
BpPEIHOTO BO3/ICWCTBUS Ha
OpraHu3M 4YeJIOBeKa.
Hcnonws3oBartsb
€CTeCTBEHHO-HAyUHBIC
METO/1bI TO3HAHMS —
MIpoBeJIeHUE, HaOII0IeHNE U
OIHCaHHE XMMUYECKOTO
HKCIIEPUMEHTA
(;1rabopaTopHBIE ONBITH U
MpaKTU4YeCKe paboThl).
CrnenoBath mpaBuiIaM
0e30macHoi paboTHI B
nabopaTtopuu npu
WCTIOIh30BaHUHT
XUMHUYECKOH MOCYABI U
000opyI0BaHUs, a TAKKE
IpaBUIaM OOpaIleHHs ¢
BEIIECTBAMH B
COOTBETCTBHUH C




KaK U30Mep TIIFOKO3HI.
Caxapoza —
MpeACTaBUTEIh
JcaxapuioB, THAPOIIN3,
HaxO0KJICHHUE B MPUPOJIC U
MIPUMEHEHUE.
Kpaxman u nemmtosnos3a kak
MIPUPOJIHBIE TOJTUMEPHI.
CrtpoeHue kpaxmaia u
LICJII010351. DU3NYECKHE
1 XUMHYECKHE CBOMCTBA
Kpaxmaia (TuapoJins,
KadyeCTBEHHAs PEaKIUs C
HOJIOM)

JlaGopaTopHble ONBITHI
— rOpEeHHEe CIUPTOB;
— OKHCIICHHE dTaHoJIa
okcugom meau(Il);
— B3aHMO/ICHCTBHEC
IIMIIEPUHA C THAPOKCHIOM
meau(1l);
— OKHCIICHHUE aJIbJCTHUI0B
aMMHAYHBIM PacTBOPOM
okcupa cepeopa(l) u
ruapokcuaoM meau(1l);
— B3aUMOJICHCTBUE
KpaxMajsa ¢ HOJIOM.

IIpakTnyeckas padora
Ne 2. CroiicTBa pactBopa
YKCYCHOM KHCJOTHI.

Borunciaenus

— M0 YPaBHEHUIO
XMMHYECKON peaKiuu
(Maccel, 00béMa,
KOJIMYECTBA MCXOJTHOTO
BEILIECTBA WJIM MTPOJIYKTa
pEeaKINH MO U3BECTHBIM
Macce, 00bEMy,
KOJIMYECTBY OJTHOTO U3
HCXOJHBIX BEIIECTB MIIN
MIPOJYKTOB PEaKIUN)
3auét Ne 2:
Kucnoaconepxkamue
OpraHUYEeCKUEe COCTMHEHUS

UHCTPYKIHUAMU
BBITTOJIHEHUS TAOOPaTOPHBIX
OIIBITOB M NMPAKTHUYECKUX
paboT 1o MoJyYSHUIO U
U3YyYEHHUIO OPraHUYECKUX
BemiecTB. [IpencraBisaTh
pe3yabTaThl SKCIEPUMEHTA
B (hopMe 3amucu ypaBHEHUI
COOTBETCTBYIOLIMX PEeaKLUi
U JIeNaTh BBIBOJBI HA UX
ocHoge. [IpoBoauTs
BBIUUCIICHUS JUIS
OIpeIeNIeHUs
MOJIEKYJISIPHOM (HhOpMYJIBI
OpPraHUYECKOro BELIECTBa,
110 YPAaBHEHUIO XUMHYECKON
peakuuu. CaMOCTOSATENBHO
IUTaHUPOBATh U
OCYIIECTBIISITH CBOIO
II03HABATEJIbHYIO
JeSITeIbHOCTD; TPUHUMATh
aKTUBHOE

y4acTHE B IPYNIIOBOU
y4eOHOI esTeIbHOCTH

Paznen 4.
A3oTcoaepikaiiue
OpraHHYECKUe
COCTMHEHUS

Tema 9. AMUHEI.
AMHWHOKHUCJIOTHI.
Beakn

AMuHbl. MeTHi1aMuH 1
aHWJIMH: COCTaB, CTPOEHHUE,
¢busnyecKkre 1 XUMHYECKHE
CBOICTBa (TopeHue,

PackpeiBats cMbICH
HW3y4aeMbIX MOHSATUN
(BBISIBIIATH UX XapaKTePHBIE
MIPU3HAKH ), YCTAaHABINBATh




B3aHMOJEHCTBHE C BOJIOU U
KHUCJIOTaMHu ).
AMHMHOKHCIIOTHI KaK
amQoTepHbIe
OpraHUYECKUE
coeauHeHus. Pu3nuecKue
1 XUMHUYECKHUE CBOKCTBA
AMUHOKHCIIOT (Ha MpuMepe
mmnuHa). bruonornyueckoe
3HaQYE€HHE AMHUHOKHCIIOT.
IlenTuabl.
benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIE
coenuHenus. llepsuynas,
BTOPUYHAS M TPETUYHAS
CTPYKTypa OEJIKOB.
XUMHUYECKHE CBOMCTBA
OCJIKOB: THIPOJIN3,
JIeHATypaLus,
Ka4yeCTBCHHBIC PEaKIIMK HA
OeJKu.

JdemoHcTpamun
— JIeHaTypanus OCJIKOB
IIPU HAarPEBaHWH;
— IIBETHBIC PEaAKINU
OCIIKOB.

UX B3aUMOCBSI3b,
KCII0Ib30BaTh
COOTBETCTBYIOIIME TOHATUS
MIpU OMKMCAHUM COCTaBa,
CTpOEHHUS U MpEeBpalleHUu
OPraHUYEeCKUX COCTUHEHUM.
Hcnonb30BaTh XUMHUECKYIO
CUMBOJIUKY JIJIs1
COCTaBJICHUS
MOJIEKYJIIPHBIX U
CTPYKTYPHBIX
(pa3zBépHyToi,
COKpamI¢HHON) hopmy
OpPraHUYECKUX BEIIECTB.
Onpenenars
MIPUHAJIC)KHOCTh BEIIECTB
K OTpeJIeIeHHOMY KJlaccy
110 COCTaBY U CTPOCHHUIO,
HA3bIBATh UX IO
CUCTEMAaTUYECKOM
HOMEHKJIATyp€; MPUBOIUTH
TpPUBHAJIbHBIC Ha3BaHUS
OTJIETTbHBIX
pEeICTaBUTENCH.
XapakTeprus3oBaTh COCTAB,
CTpOEHHE, IPUMEHEHHE,
(u3HUecKre U XUMUYICCKUE
CBOICTBa, BaXKHEIINE
CIOCOOBI OTYyYEHUS
TUMHAYHBIX NIPEACTaBUTEICH
a30TCOJEepIKaAIINX
COEeIMHEHUH (METHIIaMHHA,
TJIMIHA, OETTKOB).
OnuceIBaTh COCTaB,
CTPYKTYPY, OCHOBHBIE
CBOICTBa OEJKOB; MOSCHATH
Ha IpuMepax 3Ha4eHHe
OeNKOB I OpraHu3Ma
yenoseka. Mcnonp3oBaTh
€CTECTBEHHO-Hay4YHbIE
METO/IbI TIO3HAHMS —
Ha0JII0/1aTh U OINUCHIBATH
JIEMOHCTPAIIMOHHBIN
SKCHEPUMEHT.
CaMOoCTOSITETHHO
MJIAHUPOBATh U
OCYIIECTBIISITH CBOIO
M03HABATENIbHYIO
NeSATeTbHOCTh; TPUHUMATh
aKTHUBHOE y4acTHE B
IpynmnoBoi yueOHoi
JeSATETbHOCTH




Pasznen. 5. 2

BrIicOKOMOIEKYIIIpHBIE

COCMHECHUS

Tema 10. 2 OcHoBHble NIOHATHA XUMHUM | Brianets usyyaembiMu
IInacTmaccesl. BBICOKOMOJIEKYJISIPHBIX XUMHUYECKUMHU MTOHATUAMMU:

Kayuyku. Boiiokna

COEMHEHHI: MOHOMED,
MOJIUMED, CTPYKTYpPHOE
3BEHO, CTETIECHb
MOJIMMEPU3ALH, CPEIHSIS
MOJIEKYJISIpHasl Macca.
OCHOBHBIE METO/1bI
CUHTE3a
BBICOKOMOJIEKYJIIPHBIX
COCIMHEHUN —
MOJIUMEpU3aLHs U
MIOJINKOHJICHCALIMSL.
[TnacTmaccsl (OAMATUIIEH,
TIOJIUITPOIIUJIEH,
MOJIMBUHUIIXJIOPH L,
TIOJTUCTUPON).
Harypanbnbiii u
CHHTETHYECKUE KayTyKH
(OyTanueHOoBBIH,
XJIOPOIIPEHOBBIN U
U30MpPEeHOBBIH). BonokHa:
HaTypaJIbHbIE (XJIONOK,
IEPCTh, MENK),
HCKYCCTBEHHbBIE
(arieTaTHOE BOJIOKHO,
BHUCKO3a), CHHTETUYECKHE
(kKampoH ¥ JaBCcaH).
JdemoHcTpauus
— O03HAaKOMJICHHE C
oOpa3iamu NpUpOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH,
I1acTMAacC, KayqyKoB

PacKpbIBaTh CMBICI
U3y4aeMbIX MOHATHH U
MIPUMEHSITh STH TIOHSATHUS
IIpU OMHMCAHUU COCTaBa U
CTPOCHUS
BBICOKOMOJIEKYJISIPHBIX
OpPTaHUYECKUX BEIIECTB,
JUIst OOBACHEHUS OTJEIbHBIX
(aKTOB U SBJICHUI.
Hcnonb30BaTh XUMHUECKYIO
CUMBOJIIUKY JIJIS
COCTaBJICHUS CTPYKTYPHBIX
(hopMyJI BEIIECTB |
yYpaBHEHUU peaKIuii
TOJIUMEPH3AIIH 1
MOJIMKOHACHCAIINH.
OnuceIBaTh COCTaB,
CTpOEHHE, OCHOBHBIE
CBOMCTBA Kay4yKOB,
HauOoee
pacupoCTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH;
IPUMCHCHHE

B PA3JIMYHBIX OTPACIAX.
Hcnonb3oBars
€CTeCTBEHHO-Hay4YHbIE
METOIbI TIO3HAHUS —
HaOI0IaTh M ONTUCHIBATH
JIEMOHCTPALIMOHHBIN
JKCIIEPUMEHT

11 KJITIACC. OBIIIAA XUMUSA

1 u B Henenro, Bcero 34 u

Tema Koi- OcCHOBHOE coJiepKaHNe OCHOBHBIE BUBI
BO JIeATEIIbHOCTH
JacoB

Pazgen 1. 34

Teopetnueckue

OCHOBBI XMMHH

Tema 1. Ctpoenne | 10
aTOMOB.
IMepuoguyeckuii
3aKO0H M
Ilepuoanyeckas

XHUMHUYECKUH JIEMEHT.
Artowm. Anpo atoma,
M30TONBI. DIIEKTPOHHAs
000J104yKa. DHEpPreTHuecKue
YPOBHHU, MOJYPOBHH.

PackpsIBaTh cMbICH
U3y4aeMbIX [TOHATUN
(BBIABIISATH UX XapaKTEpHBIE
IIPU3HAKN), YCTAHABINBATh
UX B3aMMOCBs3b. PackpriBaTh




cucreMa
XUMHYECKHX
asemenToB /1. K.
MenpaeiieeBa

ATomHBIE OpOUTaNH, S-, P-,
d-snementrr. OcOOEHHOCTH
pacrpeieeHus JIEKTPOHOB
1o OpOUTANISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX
NEPUOOB. DIEKTPOHHAs
KOH(HUTypaIrus aTOMOB.
[Tepuoauueckuii 3aK0H U
[lepuoauueckas cucrema
XAMHUYECKHX dJIeMeHTOB /I,
U. Meunneneena. CBs3b
MEePUOIUYECKOr0 3aKOHA U
[Tepuoanuueckoit cucTeMsl
XAMHUYECKHX dJIeMEHTOR /1.
U. Meunneneena
C COBPEMEHHOU TeOpUeEN
CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH
N3MEHCHHS CBOMCTB
XHUMHYECKHX 3JIEMEHTOB
1 00pazyeMbIX UMM MPOCTHIX
M CJIIOKHBIX BEIIECTB 110
rpyImaM v mepruoiam.
3HayeHUe MePUOIUIECKOIO
3aKOHA B Pa3BUTHUU HAYKHU.
JdemoHcTpanmun
Buap! Ta0buIx
«Ilepuoguueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB J].
H. MenaeneeBa»

CMBICJI IEPUOINYECKOTO
3akoHa JI. . Menneneesa u
J€EMOHCTPUPOBATh €T0
CUCTEMATU3UPYIOLIYIO,
OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH.
XapakTepu3oBarTh
AIIEKTPOHHOE CTPOEHUE
aTOMOB XHUMHYECKUX
a51eMeHTOB 1—4 nepuonaos,
UCIIOJIB3YS OHATHS S-, P-, d-
AJIEKTPOHHBIE OpOUTANIH,
HHEPreTUYECKUE YPOBHH.
OOBACHATH 3aKOHOMEPHOCTH
WU3MEHEHHUs CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX
COEIMHEHUH 110 NIEPUOAAM U
rpynmnaM [lepuoanueckoit
cucremsl J[. 1. Menaeneesa

Tema 2. CTpoeHue
BellecTBa.
MHuoroo0pa3sue
BellecTB

CrpoeHnue BelecTna.
XuMudeckas CBI3b. BUIEBI
XUMUYECKOH CBS3U
(KoBasIeHTHAs! HETIOJISIPHAS U
MOJISIpHASI, UIOHHAS,
MeTaJlJTn4ecKast).
Mexanu3mbl 00pa3zoBaHUs
KOBAJIEHTHON XUMHUYECKON
CBsA3M (OOMEHHBIN U
JIOHOPHO-aKIEMTOPHBIA).
Bonoponnas cBs3b.
BaneHTHOCTS.
DJEKTPOOTPUIIATETBLHOCTb.
Crenensb okucnenus. MoHsr:
KaTHOHBI M aHUOHBI.
BemiectBa MONEKyISIpHOTO U
HEMOJIEKYJISIPHOTO
CTPOEHHUsI. 3aKOH
MOCTOSIHCTBA COCTaBa
BeElllECTBA. THUIIBI
KPUCTAJUIMYECKUX PELIETOK
Y CBOVCTBA BEILIECTB.

PackpsiBaTh cMbICT
M3y4aeMbIX MMOHATUH
(BBIOENATH UX XapaKTEpHBIE
MPU3HAKHN) U TIPUMEHSITh 3TH
MOHSTHUS MTPU ONUCAHUU
COCTaBa M CTPOEHUS BEILIECTB,
J1s1 OOBSICHEHMSI OTIEITBHBIX
(haKTOB U SIBJIECHUI.
Onpenensatb BUABI
XUMHUYECKOH CBS3U
(KOBaJI€HTHOM, MOHHOM,
METAJITUYECKOM,
BOJIOPOJIHOM) B
COCIMHEHUSIX; TUIT
KPUCTAJUTMYECKON pPEIETKH
KOHKPETHOI'O BEIIECTBA.
Onpenensatb BaJJIEHTHOCTb U
CTEINEHb OKUCIICHUS
XUMUYECKHUX AJIEMEHTOB B
COEIMHEHUSIX Pa3InYHOTO
coctasa. [IpoBoauts
BBIYHCIICHHUS C




[TonsiTHE O MUCTIEPCHBIX
cuctemax. McTuHHBIE U
KOJIJIOUTHBIE PACTBOPBHI.
MaccoBas 10J1s BEIeCTBA B
pacTBope.

Krnaccudukanus
HEOPraHUYECKUX
coennHeHu. Homenknarypa
HEOPraHWYECKUX BEIIECTB.
I'eneTnyeckas CBA3b
HEOPraHWYECKUX BEILECTB,
MIPUHAJISKALTUX

K pa3JIM4YHbIM KJlaccam
3auér Ne 1. MHorooGpasue
BCIIIECTB

MCIOJIb30BaHUEM TIOHATHUS
«MaccoBasi 107151 BEIIECTBA B
pactBope». Bnaners
M3y4aeMbIMU XUMUYECKUMU
MOHITUSIMH

Tema 3.
XuMuyeckKkue
peakuumn

16

XuMu4ecKas peakuus.
Knaccudukamms
XUMHYECKUX PEaKIUi B
HEOPraHUYECKOH U
OPraHUYEeCKOW XUMHH.
3aKOH COXpaHEHUsI MacChl
BELIECTB; 3aKOH COXpaHEHUs
U TIPEBpAIICHUS SHEPTUU
MIPU XUMHYECKUX PEAKIIHIX.
CkopocTh peakuuu, eé
3aBUCUMOCTH OT Pa3JIMYHBIX
dakropoB. OOpaTrmbie
peakuuu. XMMUYECKOE
paBHOBecue. PakToOPHI,
BIIUSIIOLIME HA COCTOSTHUE
XUMHUYECKOTO PAaBHOBECHS.
ITpunnun Jle Hlarense.
DNeKTpoIUTUYECKAs
nuccouunanus. CuibHbIE U
cia0ble AIEKTPOJIUTHI.
Cpena BOAHBIX PacCTBOPOB
BELIECTB: KUCIas,
HEWTpasbHasi, IEJ0YHas.
Ilouamue o 600opooHom
nokazamene (pH) pacmeopa.
Peakuuu nonHoro oOMeHa.
T'uoponu3z opeanuueckux u
HeOp2aHuyecKux 6eujecms.
OKHUCIHUTENBHO-
BOCCTAaHOBUTEIbHBIE
peakuuu. [lonstre 06
AIIEKTPOJIN3€E PaCIsIaBOB U
pacTBOPOB COJIEH.
IIpuMeHeHne 31eKTpoIn3a.
JdemoncTpanuu
— MoJenu
KPUCTAJUTMYECKUX PEHIETOK;

OOBSCHATH 3aBUCHMOCTh
CKOPOCTH XUMHUYECKOM
PEAKIIUU OT PATAIHBIX
dakropoB. Onpenensirsb
XapaKTep CMEIICHUS
XMMHUYECKOTO PaBHOBECHS B
3aBHCHMOCTH OT BHEIIHETO
BO3JIecTBUS (puHIMT Jle
[[Tarense). CocTaBasTh
YpaBHEHHUS peaKkuit
Pa3IMYHBIX TUIIOB; ITOJTHBIC H
COKpaIEHHbIC ypaBHEHUS
peakiii HFOHHOTO OOMEHa,
YVUUTHIBAs YCIOBUS, TIPH
KOTOPBIX 3TH PEAKITUN HTYT
Io koHua. Mcnons3zoBars
€CTECTBEHHO-HAyUYHbIE
METO/IbI IO3HAHUS —
MIpOBEICHNE, HAOIIOICHNE U
OMHCAaHUe XUMHUYECKOTO
HKCIIEPUMEHTA
(meMoHCTpaIMOHHBIC U
1ab0paTOpHBIE OMBITHI,
IpaKTH4ecKHre paboThl): MO
ONpPENIETIEHUIO CPEbl BOJIHBIX
pacTBOPOB BEUIECTB, PEAKIIHIA
MOHHOT'O 00MEHA, BIIUSHUIO
pa3INyYHbIX (PaKTOPOB Ha
CKOpOCTb pEaKIUH.
CrnenoBats mpaBHiIamMm
MOJIb30BaHUS XUMHUECKON
MoCyA0H U 1abopaTOPHBIM
o0opyoBaHuEM.
IIpeacraBnsaTe pe3yabTaTsl
XUMHUYECKOTO KCIIEPUMEHTA
B (hopMe 3anucu ypaBHEHUH
COOTBETCTBYIOIIUX PEaKIIHiA




— pa3yoXxeHue nepokcuaa
BOJOPOJa B IPUCYTCTBUU
KaTaJn3aTopa.
JlabopaTopHblie paboThl
— NPOBEJICHUE PEAKLIH
HOHHOI'0 OOMEHA;
— OIpeAeNIEHNE CPeIbl
pacTBOPOB BELIECTB C
ITOMOILIBIO YHUBEPCAIBHOTO
MHAMKATOpA.
IIpakTnyeckas padora
Ne 1. Bnusinue pa3ianuHbIxX
(bakTOpOB HA CKOPOCTH
XUMHUYECKON pEaKInu.
Boruucaenus
— pacueTsl ¢
HCII0JIb30BAHUEM MTOHATUS
«MaccoBas J10J1s
pPacTBOPEHHOIO BELIECTBAY;
— pacy€Thl 10 ypaBHEHUSM

XUMHUYCCKUX peaKum"I, B TOM

YUCJIC TCPMOXUMHUYCCKUC

U JIeJ1aTh BBIBOJBI HA UX
ocHose. [IpoBoauTs
BBIUNCJICHUS 110 YPAaBHEHUAM
XUMUYECKUX PEAKLUN, B TOM
4HCJIe TEPMOXUMHUYECKUE
pacyéTbl

pacdEThl
3auét Ne 2. XumMuueckue
peakiun

12 KIIACC. HEOPTAHUYECKASA XUMUA

0,5 g B Henemro, Bcero 17 4

Tema Kon- | OcHoBHOE coneprkaHue OcHOBHbIE BUIbI I€ATEIBHOCTU
BO
4acoB

Pasnen 1. 15

Heoprannueckas

XUMUS

Tema 1. 8 Hewmeramnsl. [lonoxenue PackpsIBaTh CMBICT N3y4aeMBbIX

Hemeranbl HEMETAJIJIOB B HOHATHUH (BBIIENATH UX

[Iepnonnueckoii cucreme
XUMHYECKHX 3JIEMEHTOB /]
. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aToMOB. Du3nyecKue
CBOMCTBAa HEMETAILJIOB.
ANIOTpONUs HEMETAIIIOB
(Ha mpuMepe Kucopoa,
cepsl, hocdopa u
yriepoza).

XHUMHUYECKUE CBOKCTBA
BOKHEUILINX HEMETAIJIOB
(ramoreHoB, cepwl, a30Ta,
docdopa, yrnepona u
KpEMHUS) U UX
COEIMHEHUH (OKCHJIOB,

XapaKTepHble IPU3HAKHU) U
NPUMEHSAThH 3TU TOHATHS MPU
OTIMCaHUU COCTaBa M CTPOCHUS
BEIIECTB, 11 00bICHEHUS
OTJIENbHBIX (PAKTOB U SBJICHUM.
OOBACHATH 001ITHE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB HEMETAJUIOB U UX
COEIMHEHUH C Y4ETOM CTPOECHUS
HX aTOMOB U IMOJOKEHUS B
[Iepnonnueckoii cucreme
XUMHYECKHUX deMeHTOoB JI. .
MenneneeBa. XapakTepu30oBaTh
(omucChIBaTh) OOIINE XUMUYIECKUE
CBOMCTBA HEMETAIIJIOB, UX
BaXKHEUIIINX COSAUHEHU,




KHUCJIOPOJCOAEPKAIINX
KHUCJIOT, BOAOPOIHBIX
COCTMHCHMI ).
[IpuMeHeHne Ba)KHEUIINX
HEMETAJIOB U UX
COEIMHEHU !

MIOATBEPK1ast TO ONMCAHNE
IIpUMepaMu ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX
peakuuii. XapakTepu3oBaTh
BJIIMSIHUE HEMETAJIOB U UX
COCIMHEHUM HA )KUBBIC
OpPraHU3MBI; OIIMCBIBATH
[IPUMEHEHHE B Pa3IMUHBIX
00J1aCTSAX MPAaKTUYECKON
JESTEIbHOCTH YEJIOBEKA.
ITonTBepxnaTe CymECTBOBaHHE
TEHETUYECKOM CBSI3H MEXKIY
HEOPraHUYECKUMU BEIIECTBAMU C
IIOMOILBIO YPABHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peakuuii. PackpbIBaTh CyIIHOCTh
OKHUCJINTEIIbHOBOCCTAHOBUTEIbHBIX
peakuuil NoCpeaCcTBOM
COCTaBJICHUS 3JIEKTPOHHOTO
OanaHca 3TUX pEaKLHi.
[IpoBoauTh peakuum,
HOJTBEPKIAIOIIUE XapAKTEPHBIE
CBOICTBA U3y4YaE€MbIX BELIECTB,
pacro3HaBaTh ONBITHBIM IIyTEM
AQHUOHBI, IPUCYTCTBYIOILINE B
BOJIHBIX pacTBOopax. Mcnonas3zoBaTh
€CTECTBEHHO-HAYYHbIE METO/IbI
NIO3HaHUs — IPOBEICHHUE,
Ha0JII0/IEHNE U ONTUCaHKe
XUMHYECKOT0 IKCIIEPUMEHTA
(meMOoHCTpaIMOHHBIC U
1a00paTOpHBIE OMBITHI,
MpaKTU4eCKe paboThl).
[IpencraBasaTs pe3ynbTaThl
XUMHYECKOI0 IKCIIEPUMEHTA B
(dopme 3anucu ypaBHEHU
COOTBETCTBYIOIINX PEAKIIUN U
JIEJIaTh BBIBOJIbI HA X OCHOBE.
CnenoBath mpaBuiiaM
NI0JIb30BaHUsI XMMHUYECKOM
MOCYA0H U J1abopaTOPHBIM
obopynoBanuem. [IpoBoauTh
BBIYHCIICHUS 110 YPaBHEHUSM
XUMHUYECKHUX PEAKIIHH.
CamocTosTenbHO IIAHUPOBATh U
OCYILIECTBIISATH CBOIO
MM03HABATENbHYIO JAESITEIbHOCTD;
MIPUHUMATh aKTUBHOE yYacTHE B
IpynmnoBoi yueOHoi
JESITEIBHOCTH

Tema 2.
MeTaniabl

Meramnel. [Tonoxenue
METAJLJIOB B

PackpriBaTh CMBICT N3y4aeMBbIX
MOHATUH (BBIACIATHh HX




[Tepuonuueckoit cucreme
XUMHYECKHUX IJIeMEHTOB /JI.
. Menneneena.
OcoOeHHOCTH CTPOCHUS
AJICKTPOHHBIX 000JI0UYEK
aToMoB MeTaiuioB. OO1me
(bu3uvecKue CBONCTBA
MeTaioB. CILIaBbl
METAaJLJIOB.
DIEKTPOXUMHUYECKUN P
HaIpsDKEHUH METaJlIoB.
XHMHYECKHE CBOMCTBA
BOKHEHIIINX METAJIJIOB
(HaTpuii, Kanuii, KaJIbLHM,
MarHui, allOMHHUM, ITHHK,
XpOM, JKeJe30, Me/lb) U UX
COCTMHEHU.
OO6mmume crocoObl
MOJTy4YEHUSI METaJUIOB.
Mertannyprus. Kopposus
MeTaioB. CrocoObl
3aIUTHl OT KOPPO3HUH.
[IpuMeHeHne MeTauIoB B
OBITY U TEXHUKE
JleMoHCcTpaLuu
— 00pa3Iibl HEMETAIIOB;
— B3aHMO/ICIICTBHE MEAU
C @30THOM KHCIIOTOM
Pa3INYHON KOHIEHTPALIVH;
— Koyuteknus «MeTaibl
U CILIAaBBIY.
JlabopaTopHbIe ONbITHI
— Ka4eCTBEHHBIE PEeaKIun
Ha aHUOHBI U KaTHOH
aMMOHHS;
— B3aMMO/ICHCTBHUE
TUAPOKCH]IA AJTFOMUHHUS C
pacTBOpamMu KUCIIOT U
ImeJIoveit;
— KA4EeCTBEHHBIE pEaKIun
Ha KaTUOHBI METAJIJIOB.
IIpakTnyeckne padoTsl
Ne 1. Pemenue
SKCMIEPUMEHTAIIbHBIX 337124
o Teme «HemeTramibsy,
Ne 2. Pemenne
AKCTIEPUMEHTAIBHBIX 337129
mo Teme «MeTajIby.
Buruuciaenus
— pacy€Thl MacChl
BEILECTBA WJIH 00bEMa
ra3oB 10 U3BECTHOMY

XapaKTEepHBIC MPU3HAKN) U
MPUMEHATD 3TU MOHATUS IPU
OIMCAaHUU COCTaBa U CTPOCHUS
BEIIECTB, IS OOBICHCHUS
OTJICIbHBIX (PAKTOB U SBICHUH.
OOBSICHATH 001IIHE
3aKOHOMEPHOCTH B U3MEHEHHUHU
CBOMCTB 3JIEMEHTOB — METAJIJIOB U
UX COEIMHEHUH C y4€TOM
CTPOEHHUSI UX ATOMOB U MOJIOKEHUS
B [lepronnueckoit cucreme
XUMHUYECKUX djiemeHToB /1. U.
MenpeneeBa. XapakTepu30BaTh
(omuChIBaTh) OOIUE XUMUIECKUE
CBOICTBa METAJIOB, UX
BAKHEHUIITNX COCAUHCHUM,
MOJITBEPIK/Iasi 3TO ONKCAHUE
IIpUMEpaMHu YpaBHEHHUU
COOTBETCTBYIOIINX XUMHUYECKUX
peakiuii; npuMeHeHNe METaJIOB B
pa3IMYHBIX 00JIaCTsIX, a TAKKE
UCIIOJIb30BaHUE UX AJIS CO3/IaHUS
COBPEMEHHBIX MAaTEPUAJIOB U
TeXHOJOTHi. OMUCHIBATh CIIOCOOBI
3alUTHl METANIOB OT KOPPO3HHU.
PackpbiBaTh CyIHOCTb
OKHCITUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEaKIUi
MOCPEICTBOM COCTaBIICHUS
ANEKTPOHHOTO OalaHca 3TUX
peakuuii. [IpoBoauts peakumu,
MOATBEPKIAIOIINE XapaAKTEPHbIE
CBOMCTBA N3y4aeMBbIX BEILIECTB,
pacno3HaBaTh ONBITHBIM IYyTEM
HWOHBI METAIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX
pactBopax. Mcnosib3oBaTh
€CTECTBEHHO-HAyUYHbIE METO/IbI
TIO3HAHMS — IPOBEJICHHE,
HaAOIIO/ICHUE U OTHCAaHNE
XUMHYECKOTO IKCTIEPUMEHTA
(IeMOHCTpAIMOHHBIE U
71a00paTOPHBIE OTIBITHI,
MIPAKTUYECKHE PAOOTHI).
[IpencraBnsaTe pe3ynbTaThl
XUMHUYECKOTO HKCIIEPUMEHTA B
(dhopme 3anrcu ypaBHEHUH
COOTBETCTBYIOIIMX PEAKLIUH U
JieaTh BBIBOJIBI HA KX OCHOBE.
CrnenoBaTh mpaBuiIam
MOJTh30BaHUS XUMUYECKON
MOCYION U JIa0OpaTOPHBIM




KOJIMYECTBY BEIIECTBA,
Macce uii 00bEMY OJTHOTO
U3 y4acTBYIOIIHX B
peaKiry BEIIeCTB;
pacy€Tsl Macchl (00BEMa,
KOJINYECTBA BEIIIECTBA)
MPOAYKTOB PEAKIIMHU, CCITH
OJTHO W3 BEIIECTB UMEET
MPUMECH;

— pacy€Thl MacChl
(oOBéMa, KommvecTBa
BEILIECTBA) MPOTYKTA
pEaKIyu, €CITU OHO U3
BEIIIECTB JIaHO B BHUJIC
pacTBopa ¢ onpeIeIEHHOM
MacCOBOM J0JIeH
pacTBOPEHHOTO BEILIECTBA.
3auét Neo 1: Mertansl u
HEMETAJLTBI

obopynoBanueM. [IpoBouth
BBIYUCJICHUSA 110 YPABHCHHUAM
XUMHAYECKHX PEaKIUi.

Pazgen 2. Xumus
U KU3Hb

Tema 3. Xumusa
M JKU3HDb

Ponp xuMuu B
obecneueHUH
JKOJIOTHYCCKOM,
SHEPreTUYECKOn u
IMUIEBOM OE30MacHOCTH,
Pa3BUTUHU MEULINHBI.
[TonsATHE O HAyYHBIX
METO/Iax MO3HaHUS
BEIIECTB U XUMHYECKHX
peaKuuii.
[Ipencrasnenus: 06 oOmUX
Hay4HbIX IPHUHIIMIAX
MIPOMBIIIIIICHHOTO
MOJTYYEHUs] Ba)KHEUILINX
BEIIICCTB.

UYenosek B MUpE BEUIECTB
Y MaTepHaioB:
BAKHEWILINE CTPOUTEIbHBIE
MaTepuabl,
KOHCTPYKIIMOHHBIE
MaTepuaibl, KPacKH,
CTEKJIO0, KEpaMHKa,
MaTepHuabl s
3IEKTPOHUKH,
HaHOMaTePHAaIbI,
OpraHUYecKue u
MUHEpaJIbHBIC YI0OPEHUSI.
XuMUs U 300pOBbE
YeJIOBEKa: MpaBuia
HCTOJIb30BAHUS
JIEKApCTBEHHBIX

CdopmynupoBath rnpaBuiia
0e30omacHOTo 0OpaIeHus ¢
XUMUYECKUMH BEIIECTBAMU B
OBITY

PackpsiBaTh posib XUMHH B
pEeIlIeHUN YHEPTeTUUECKHUX,
CBIPBEBBIX U IKOJIOTHIYECKUX
npo0JieM YeoBeuecTBa,
OTIMCHIBATh OCHOBHBIC
HaTpaBIECHUS Pa3BUTH
XUMHUYECKON HAYKH U TEXHOJIOTHH.
[IpumensTh mpaBuiIa 6€30MaCHOTO
oOpareHus ¢ BEeIeCTBAMH,
HCIIOJIb3YEMBIMH B TIOBCEHEBHOM
YKU3HH, TIPABUJIA TTIOBEJICHUS B
HENsIX cOepekeHUs 310POBbS U
OKpY>Karoller MpUPOTHON CPEbI;
MOHUMATh Bpe (OaCHOCTD)
BO3JICHCTBHUS Ha KUBbIS
OpraHU3MbI OIIPEIETEHHBIX
BerecTB cMmbIica nokazarens [TJIK,
MOSICHATH Ha TIPUMEPaxX CIOCOOBI
YMEHBIIECHUS U TIPEIOTBPAICHUS
UX BPEAHOTO BO3ACHCTBUSI.
AHaNMM3UPOBATh U KPUTUUYECKH
OILICHUBATh WH(MOPMAILIHIO,
CBSI3aHHYIO C XUMUYECKUMU
MpolieccaMy 1 X BIMSIHUEM Ha
COCTOSIHHE OKPY>KaroIIe Cpeibl.
Hcnonb3oBarh noiayyeHHbIE
3HAHUS U IPEJICTaBIECHUS 0 cepax




mperapaToB; IIpaBujia JCATCIIBHOCTH, CBA3aHHBIX C

6e30macHoro HAyKOH M COBPEMEHHBIMH
WCIIOJIb30BAHUS TEXHOJIOTHSIMU, KaK OCHOBY JUIS
IpernaparoB OBITOBOM OpHEHTAIH B BEIOOpE CBOECH
XHMMHH B TTIOBCETHEBHOM Oynymiei mpodeccuoHaTbHON
KHU3HH nesirenbHOCTH. [IpuHIMAaTh

ydacTHue B 00CYKJICHUH MTPoOIIeM
XUMHUYECKON U IKOJIOTMYECKOU
HaIpPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MMO3HIIUIO 110
npobiieMe U npejuiaraThb
BO3MOJKHBIE IIYTH €€ PEIICHUS

CAMOCTOATEJIBHOE N3YYEHUE B 10 KJIACCE

Tema

Koa-Bo yacoB

Teopust ctpoenust opranudeckux coeaunenuit A. M. bytneposa, eé
OCHOBHBIE TTOJIOKEHHS.

1

du3nyeckue 1 XMMUYECKHE CBOMCTBA (peaKuy 3aMeIIeHUs U TOPEHMUS),
HaxO0KJICHUE B IIPUPOJIE, NIOJIYYCHUE U IPUMEHEHHE

Ankanuensl. Byranuen-1,3 u metunOyraauen-1,3: ctpoeHue, BaKHeHIme
XMMHYECKHEe CBOWCTBA (peakius noaumepusanun). [lonyuenue
CUHTETUYECKOTO KayyyKa U PE3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN PSIL.
ALleTHIIEH — NPOCTENIINN IPEACTABUTENb AIKUHOB: COCTaB, CTPOCHHUE,
¢bu3nyeckrue 1 XMMUYECKHE CBOMCTBA (PeaKkMy THpUPOBaHUs,
raJIOr€HUPOBAHNUS, THJIpaTallii, TOPEHNUS ), IOTYYEHHE U NPUMEHEHUE

Tomnyon: cocras, ctpoenue, pusnyeckre 1 XUMHUYECKHE CBOMCTBA (peakLuu
raJIOT€HUPOBAHUS U HUTPOBAHUS ), [TOJIy4€HUE U IPUMEHEHUE.
Tokcu4yHOCTH apeHOB. I eHeThuecKas CBA3b yII€BOAOPOIOB,
IIPUHAJUIEKAIUX K Pa3IMYHBIM KJIaCCaM

Crnioco0OsI epepaboTkH He(TU: IEPETOHKA, KPEKUHT (TEPMUYECKHI,
KaTaluTudeckuit), nuponus. IlponykTsl nepepadboTku HedTH, UX
MIPUMEHEHNE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrosib ¥ NpoIyKTh
ero nepepaboTKu

MHuoroatoMHbIe CIIMPTHIL. OTUIEHTINKOIb U TJIIMOCPUH: CTPOCHUC,
(bu3nuecKre U XUMUYECKHE CBOMCTBA (B3aUMOIEHCTBUE CO IIEIIOYHBIMU
MCTaJUIaMH, KaY€CTBCHHAs PCaKIIMd Ha MHOTOATOMHBIC CHI/IpTI)I).
JleiicTBre Ha opraHu3M uenoBeka. [[puMeHeHne riviepuHa u
STHJICHTJINKOJIS.

®enon. CTpoeHHe MOJICKYIbI, PU3NIECKUE K XUMHUYECKHE CBOMCTBA
(denona. TokcnunocTs (henona. [Ipumenenne Gpenona

CroxHble 3¢upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['naponu3
cioxHbIX 3¢(upos. Kupsl. 'naponus xxupos. [Ipumenenune xxupos.
buonornueckas poss JKUPOB

Kpaxman u nemintosno3a kak npupoasie nosmmepsl. CTpoeHne kpaxmaia 1
LEJUTI0J103bl. PU3NYECKHE U XMMHYECKHUE CBOICTBA Kpaxmaiia

HGHTI/IHBI. BeHKI/I KakK HpI/IpO}IHI)Ie BI)ICOKOMOJ'IeKy.TISIpHI)Ie COCONHCHUA.
[lepBuyHasi, BTOpHYHAs U TPETUYHAS CTPYKTypa OeNKoB. XUMHUYCCKHE
CBOMCTBA OCJIKOB: THAPOJIN3, ACHATYPAIINs, KAUeCTBCHHbBIC PEaKIINK Ha
OEJIKH.




OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COETMHEHUI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINN, CPEIHSSA
MoJieKyJsipHas Macca. OCHOBHbBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJIIPHBIX
COEIMHEHUI — MONMMEpHU3aLus U MOJIUKOH ICH AU,

[Tnactmaccsl (HOIMATUIIEH, TOJIUITPOIMIIEH, TOJUBUHUIXIIOPH,
nonuctTupon). HarypanbHelii U cUHTETHYECKHE KaydyyKH (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN U U30IIPEHOBLII). BosoKkHA: HaTypasIbHbIE (XJIOMOK,
LIEpPCTh, MENK), NCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO03a),
CUHTETHYECKHE (KAIpOH U JIABCaH).




