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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) (omoOpeHa pemeHreM (eaepaabHOTO0 Y4eOHO-METOIMYECKOTO OOBEANHEHUS M0 00ImeMy
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 HAyKW». YUEOHBIM IIJIAHOM Ha €€ M3ydeHHE OTBEJCHO 68 yueOHbBIX JacoB: | gac
B Hepenmo B 10 A (ounas ¢opma oOydenusi), o 0,5 yacoB B 11 A (ounas dopma oOyueHus) u
11b(3aounas ¢popma oOyuenus) u 0,5 gaca B 12 kinacce; Ha CaMOCTOSITETILHOE U3YYEHUE OTBEICHO
17 yacoB, mo 0,5 yaca B 10 b (3aounas ¢gopma oOyuenus) u 10 B (ouHo-3aounas dopma
o0yueHus).

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEAMETA
«XHUMUS»

JIMYHOCTHBIE PE3YJIBTATHI

B coorBeTcTBUU C CUCTEMHO-ACATCIbHOCTHBIM IMOAXOAO0M B CTPYKTYPEC JTMUYHOCTHBIX
pe3yabTaTOB OCBOEHUS NpenMeTa «XUMHUs» Ha YPOBHE CPEIHEro o0Iero oopazoBaHus
BBIJICJICHBI CIIEYIONIHE COCTABIISIOIINE:

OCO3HaHME OOYYAIOUIMMMCSA POCCUHCKON Tpa’kAaHCKON MAEHTUYHOCTU - TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAaMOOTIPEICIICHUIO;

HaJINYMe MOTUBAIUH K 00yUEHUIO;

LeJICHATTPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUM JTMYHOCTH HAa OCHOBE KJTFOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPATUIUN 0a30BOM HAyKU XMMUHU;

TOTOBHOCTb M CITOCOOHOCTH OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS B CBOCH JEATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, NPUCYIIMMHU LEJIOCTHOH CHCTEME XMMHUYECKOTrO
oOpa3zoBaHus;

HaJIMYME MPaBOCO3HAHUS SKOJIOTUYECKOH KyJIbTYpBhl M CIIOCOOHOCTH CTaBUTHh LENU U
CTPOUTDH KU3HCHHBIC IJIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHs» JIOCTUTAIOTCS B €JUHCTBE

yqe6HOﬁ A BOCHHTATEIBHOMN ACATCIIBHOCTH B COOTBCTCTBHU C T'YMAaHHCTHUYCCKHUMU,

COLIMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIECHHOCTAMHU M HJeajJaMH POCCHICKOTO

IrpaXa1aHCKOro O6HI€CTBa, IPHUHATBIMHA B 06HleCTBe HOpMaMH U IIpaBHUJIaMH ITOBCIACHUA,

CMOCOOCTBYIOIIMMHU TIpOILIECCaM  CaMOIIO3HAHMSA, CaMOpA3BUTUS M HPABCTBEHHOT'O

CTaHOBJICHUS INYHOCTU 00yYarOIINXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS OTPaKAIOT CPOPMUPOBAHHOCTh

OTIBITA TIO3HABATEIILHOW W TPAKTUYECKOHN MEATETHHOCTH OOYYAIONIMXCS TI0 pPeaTn3ainn

MIPUHATHIX B 00IIECTBE IIEGHHOCTEH, B TOM YHCJIEe B YaCTH:

1)  rpakIaHCKOTO BOCITUTAHUSL:



OCO3HAHMS 00YYAIOUIMMHCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 0053aHHOCTEH, YBa)KEHUS
K 3aKOHY ¥ MPaBOIIOPSIKY;

NpeACTAaBJICHUA O COLHAJIBHBIX HOpMax M HpaBWIaxX MCKIMYHOCTHBIX OTHOILIEHUU B
KOJIJICKTHBE;

TOTOBHOCTHU K COBMECTHOM TBOPYECKOH JAESATEIBHOCTH MPH CO3/IaHIH YIEOHBIX IPOCKTOB,
peleHnH y4eOHBIX ¥ IMO3HABATEIBHBIX 33/1a4, BBHINIOJIHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH IOHUMATD U IPUHUMATh MOTUBBI, HAMEPEHHSL, IOTHKY U apTYMEHTBI IPYTUX
NIPY aHAJIU3€ Pa3IMYHBIX BUJOB YUYEOHOH NESTEILHOCTH;

2)  TaTPUOTHYECKOIO BOCIHMTAHHMS:

[IEHHOCTHOTO OTHOIICHUSI K HUCTOPUYECKOMY M HaydyHOMY HACIEAUI0 OTECYECTBEHHOMN
XHUMHHU;

YBKEHUS K IMPOIECCY TBOPYECTBA B OOJIACTH TEOPHH W MPAKTHYECKOTO MPUMEHEHHUS
XUMHHU, OCO3HAHUA TOI0, YTO HJOCTHIKCHUA HAYKH CCTb PE3YJbTaT MJIMTCIbHBIX HaGJ’IIOI[eHI/II‘/JI,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TIOUCKOB, TOCTOSIHHOTO TPY/a YUEHBIX U TPAKTUKOB;

MHTEpECa M TIO03HABATEIbHBIX MOTHBOB B TIOJYYEHHH U TMOCIEIYIOIIEM aHaJIH3e
UH(POPMAIIUHU O TIEPETOBBIX IOCTHIKCHUSIX COBPEMEHHOM OTEUECTBEHHOM XHUMUHU;

3)  1yXOBHO-HPABCTBEHHOI'O BOCITUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TOBEICHHUS;

CHOCO6HOCTI/I OLCHMBATh CHUTyallud, CBA3AHHBIC C XHWUMHWYCCKHMU ABJICHUSAMU, U
NPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSACh HA MOPAIbHO-HPABCTBCHHBIC HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEJCHHWE M TOCTYIKHA CBOUX TOBAPUINEH C TO3HMIUI
HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUC HOCJ’IGI[CTBI/II;'I OTUX IMOCTYIIKOB,

4)  (popMupOBaHUS KYJIbTYPHI 310POBb:

MOHMMaHMs [EHHOCTEH 370pOBOrO0 M 0e30MmacHoro oOpasa >KM3HU, HEOOXOAWMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3MYECKOMY U TICUXHUECKOMY 3/I0POBBIO;

COOFOICHHST TIPaBHJI OE301IaCHOrO0 OOpAIICHUs C BEIIECTBAMHU B OBITY, IMTOBCEIHEBHOMN
YKU3HHU U B TPYJOBOH JIEATEILHOCTH;

IMOHUMaHWsA MNOCHHOCTH IMpaBHUJI HHAWBUAYAJIBHOTO MW KOJIJICKTHBHOI'O 0e30MmacHoro
MOBEJICHUS B CUTYalUSIX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIO/IEH;

OCO3HaHHUS TNOCTEACTBUA U HENPUSATUS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aIKOTOJIA,
HApKOTHKOB, KypEHHSI);

5)  TpymoBoro BocUTaHus:

KOMMYHHUKAaTHBHOH KOMIETEHTHOCTH B y4eOHO-HMCCIIEOBATEILCKON JesTeTHbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOH U JPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCHICHUMW MNPAKTHYCCKUX 3ajjayd COHH&HBHOﬁ
HAaIpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAaKTUIECKOMY M3YyYEHHIO TPOoQeccuii pa3IMyHOro poja, B TOM YMCIe Ha
OCHOBE NMPUMEHEHUS PEIMETHBIX 3HAHUH 110 XHMUH;

YBAXKEHUS K TPYLY, JIIOISAM TPyAa U PE3yJabTaTaMm TPYJIOBOM AEATEIIbHOCTH; TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MHAMBUIYAIIbHOM TpaeKTOpuu oOpa3zoBaHus, Oynyieit npodeccun u
pcam3annu COOCTBEHHBIX KU3HEHHBIX IIJIAHOB C y‘IéTOM JIMYHOCTHBIX UHTCPECOB,
CHOCOOHOCTEHN K XMMHMHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6)  DKONOTMYECKOTO BOCTIUTAHUSL:

HKOJIOTHYECKH L1€1eCO00pa3HOro OTHOLICHUS K MPUPO/IE, KaK HICTOUYHUKY CYIIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHUS TTI00aJTBHOTO XapaKTepa IKOJIOTUIECKUX MPOOIIEM, BIHSIHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE TPUPOJTHON M COLIMATIBHOM CPEIbl;

0CO3HaHMS HEOOXOJMMOCTH MCIIOJIb30BaHMS TIOCTHKEHUH XUMUH [T PEIIEHUS] BOIPOCOB
PaMOHAIFHOTO TIPUPOJIOTIONE30BaAHUS;

aKTUBHOTO HEMPUATHS JEHCTBHMA, MPUHOCSIIUX Bpel OKPY)KAIOILIeH MPUPOAHON cpere,
YMCHUA POTHO3UPOBATH He6HaFOHpI/I${THBIe OKOJOTMYCCKUE MOCICACTBUA MPECATPUHUMACMBIX



JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIM4Us Pa3BUTOTIO SKOJIOTMYECKOTO MBIIIICHUS, 3KOJOTHYECKOM KYJIBTYPBI, OIBITA
JEATEIbHOCTH JKOJIOTMYECKOM HAIpPaBICHHOCTH, YMEHHMS pPYKOBOACTBOBATbCA HUMHU B
II03HABATEJIbHOM, KOMMYHHUKATUBHON U COLIMAJIHOM MTPAKTHUKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7)  1EHHOCTH HAYYHOTO TIO3HAHUSL:

copmupoBaHHOe™ MHUPOBO33pPEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH;

MOHUMaHMs CHeUU(UKA XUMHH KaK HayKd, OCO3HaHHA €€ posd B (HOPMHUPOBAHUU
palMOHAIBHOIO HAYYHOT'O MBIIIICHHS, CO3JaHUH LIEJIOCTHOTO IPECTABICHUS
00 OKpy»XarollleM MUpPE KaK O €JUHCTBE PUPObI U YEIOBEKA, B IO3HAHUU PUPOIHBIX
3aKOHOMEPHOCTEHN M peIIeHUH IPOOJIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUH ISl COBPEMEHHOW LMBWIM3ALUU: B €&
I'YMaHHCTUYECKON HaNpaBIEHHOCTH U BA)KHOW pPOJM B CO3JaHUM HOBOW 0a3bl MaTepUaIbHON
KYJBTYpPBI, PEIICHUH TI00aTbHBIX MPOOIeM YCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA - CHIPHEBOM,
SHEpPreTUYecKoil, NHIIEBOW M HKOJOTMYECKOM Oe30macHOCTH, B PA3BUTUU MEIUIIMHBL,
o0ecreueHny yCIOBUI YCIIEHIHOIO TPYAA U SKOJIOTMUECKU KOM(OPTHOM JKHU3HU KaXKI0T0 YIeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: ITIOHUMaHUs CYIIHOCTH METOJOB ITO3HAHWI,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH UCIOJIBb30BATh M10JIy4yaeMble 3HAHUS IS
aHaM3a U OOBSCHEHUS SIBJICHUI OKPYKAIOLIEr0 MUpPAa U MPOUCXOIAIIHUX B HEM H3MEHEHUI,
yMeHUs Jies1aTh 000CHOBaHHbIE 3aKJI0UYEHHUS HA OCHOBE HAY4HBIX (DAKTOB M MMEIOLIMXCS JaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOATENbHO MCIOJIb30BaTh XMMHUYECKUE 3HAHMS I peIICHUs
po0JIeM B PEATIbHBIX )KMU3HEHHBIX CUTYALIMSIX;

MHTEpEca K MO3HAHUIO U HCCIIEN0BATENbCKON JEATEIIBHOCTH; TOTOBHOCTH U
CIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO U CAMOOOPA30BAHHIO, K AKTUBHOMY ITOJTYYSHHIO
HOBBIX 3HAHHUH 110 XMMHUHU B COOTBETCTBUHU C KU3HEHHBIMH ITOTPEOHOCTSAMU;

MHTEpeca K OCOOEHHOCTSIM TpyJa B pa3luyHbIX cdepax npodhecCHoHaIbHON
JEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbIe pe3yNbTaThl OCBOCHHS Y4eOHOTO mpenmera «XWMHS» Ha YpPOBHE

CpeaHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HaYMMBbIe JIs1 (DOPMUPOBAHHUS MHPOBO33PEHHSI OO0YYAIOIIUXCS MEXIUCIUTLTHHAPHBIC
(MexmpenMeTHbIE) 00ILEHAYYHbIE TOHTHS, OTPaKAIOIINE LEIOCTHOCTh HAyYHON KapTUHBI MUpa
U CIIeIM(HUKY METOJIOB MTO3HAHMUS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEprus, sBJIEHUE, NPOIECC, CUCTeMa, HayuHbIH (DaKT, MPUHLMUI, TUIOTE3a, 3AKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHE);

YHUBepCcaJbHbIE yueOHblIe JIeiicTBUA (TT03HaBaTeNIbHbIE, KOMMYHUKATUBHBIE,
peryisTuBHbIE), oOecreunBarone GopMupoBaHue GyHKIIMOHAILHOW IPaMOTHOCTH U
COLMAIBHOW KOMIETEHIIMH 00y4aroIuxcs;

CIIOCOOHOCTh ~ OOy4aroUIMXcs  HCIHOJb30BaTh  OCBOEHHBIE  MEXIUCUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAaHUS M YHHUBEpCAIbHbIE YyueOHble JEHCTBHS B IO3HABAaTEIbHOW U
COIIMAIbHOW ITPAKTHKE.

MeramnpeaMeTHble pe3yibTaThl OTPa)XKal0T OBJAJEHUE YHUBEPCAIbHBIMH y4eOHBIMU

M03HABATEIHHBIMHA, KOMMYHHKATHUBHBIMU U PETYIISITUBHBIMU JICHCTBHSMHU.

OBnageHne yHuBepcalbHBIMU YU€OHBIMU MTO3HABATEIbHBIMU ACHCTBUSIMMU:

1)  6a30BbIe JIOTUYECKHE AEHCTBUS:

CaMOCTOSITENTbHO (OPMYJIMPOBATh M AKTyaIM3UpOBaTh MpoOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpeNIeNIATh e JIeATENIbHOCTH, 3ajJlaBasi MapaMmeTpbl M KPUTEPUH MX JIOCTHIKEHUS,



COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

UCIOJb30BaTh NPU OCBOEHUM 3HAHUI MPHUEMBI JIOTMYECKOTO MBIIIJIEHUS - BBIAEIATH
XapakTepHble MPU3HAKW IOHATUH M YCTaHABJIMBATh HX B3aUMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOLIUE MTOHITUSA AJIs1 OObSICHEHUsSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUIA;

BBIOMPATh OCHOBAHMSI M KPUTEPUH IS KIIACCH(PUKALIMY BEIIECTB U XUMHUYECKHX PEAKIINI;

yCTaHaBJIMBATh IPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTb JIOTMYECKHE PpacCyKIACHUS (MHAYKTUBHBIE, ACIyKTHUBHBIE, I10 aHAJOIHH),
BBISIBJIATh 3aKOHOMEPHOCTH UM IIPOTHBOPEUMS B pacCMaTPUBAEMbIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IIPUMEHSATh B IIPOLIECCe O3HAHUS, HCII0JIb3YeMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBHIC)
MOJIEJIH, IPE0OPa30BbIBaTh MOJIEIbHBIE PEACTABIECHUS - XUMUYECKHUI 3HAK (CUMBOJI) JIEMEHTA,
XUMHYecKass (opMynia, ypaBHEHHE XUMHUECKOM pEakUMU - TpU PpEIIeHUH Y4eOHbIX
IIO3HABATEJIbHBIX M IPAKTHUUECKUX 3a]1a4, IPUMEHATh HAa3BaHHbIE MOJEIbHBIE IPEICTABICHUS
JUIs BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2)  0a30BbIE UCCIIENOBATENLCKUE JICHCTBHS:

BJIaJIeTh OCHOBAaMH METOJIOB HayYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;
(GopMyIMpOBATh LENH U 33JJa41 UCCIIEIOBAHMS, UCII0JIb30BATh [TOCTABJICHHBIE U
CaMOCTOSTENIbHO C(OPMYIUPOBAHHBIE BOIPOCHI B KAUECTBE HHCTPYMEHTA O3HAHUS M OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIaJIeTh HABbIKAMHM CAMOCTOSTENIBHOTO IUIAHUPOBAHMUSA U IPOBEJCHUS YUEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOIaTh 33 XOJIOM IPOLIECCa, CAMOCTOSTEIHHO
IPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMYyIUpoBaTh OOOOLIEHHS U BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEI0BAaHUS, COCTABIATE 0OOCHOBAHHBIN OTUET O MPOJICTaHHON
pabore;

npUOOpeTaTh OMBIT YYCHHWYECKOW HCCIEeNOBATEIbCKOW M TPOCKTHOW IESATEIbHOCTH,
HPOSIBJIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOJIOB PpEIICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUS.

3) pabota ¢ uHpOpMAIKE:

OPUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHMKAX HH(PopMauuu (HaAy4HO-NOMYJISIpHAs
JauTepaTypa XMMHUYECKOTO COJEpXkaHHWs, CIpaBOYHble Iocobus, pecypcel HMHTepHeTa),
AQHAIN3UPOBATh MH(OPMALMIO pPa3IMYHBIX BUAOB U (QOPM MpEACTaBICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

(dbopMynpoBaTh 3ampochl U MPUMEHSTHh Pa3IUYHbIE METOJbl MpPH MOUCKE U OTOOpe
uHpopManuu, HeoOXOAMMOM IS BBITTOJIHEHHSI YU€OHBIX 3a7ay ONpeeIEHHOTO THIIa;

MPUOOPETATh OMBIT UCTIOIb30BaHUS HHPOPMAIITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BEIOMPATh ONTUMANIbHYIO OpMY IpeicTaBiIeHHs HH(OpMaLnU (CXEMBIL,
rpad UKy, 1uarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KayecTBE CpeACTBa Npu paboTe € XUMHUYECKOU
uHpopMaLuell: NPUMEHATh MEXNpeAMeTHble (pu3MuecKkue M MaTeMaTHYeCKue) 3HAKH U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMUECKHE CPEICTBA HATIISATHOCTH.

OBnazneHne yHUBEpPCAIbHBIMU KOMMYHUKATHBHBIMU JI€HCTBUSMU:

3aJ]aBaTh BOMPOCHI 110 CYIIECTBY 00CYKAaeMOI TEMBbI B X0/1€ AMAJIOTa W/UIH JUCKYCCHH,
BbICKa3bIBaTh WM, (OPMYJIUPOBATh CBOM MPEIIOKEHUS OTHOCUTENIBHO BBITIOJHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYIIATh C Mpe3eHTallel pe3yabTaTOB MO3HABATEIBbHOMN J1€ATEIbHOCTH, MOJTYYEHHBIX
CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBINOJIHEHWH XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOW paboThl IO HCCIEJOBAHHIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro MpoekTa U (OopMyaUpoBaTh BBIBOJIBI MO pe3yibTaTaM IMPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UIINI B X0/ OOCYXICHHsI 1 OOMEHa MHEHUSIMH.

OBnaneHne  yHHUBEPCAIBHBIMU  PETYISITUBHBIMUA  ACUCTBUSAMHM:  CaMOCTOSITEIBHO



IUIAHUPOBAaTh M OCYILECTBIATH CBOIO IO3HABATEIbHYIO NEATEIBHOCTD, ONpEAess €€ Lenu U
3aJja4uM, KOHTPOJIUPOBATh U IO MEPEe HEOOXOIUMOCTH KOPPEKTUPOBATH MPEATIaraeMblil alrOpUT™M
NeMCTBUI TpU BBINOJIHEHUH YYEOHBIX M HCCIEIOBATENbCKUX 3ajad, BBIOMpaTh Hamboiee
3¢ dexTuBHBIA croco0 UX peueHus ¢ y4€TOM MOJYy4YeHHS HOBBIX 3HAHHUW O BEIIECTBaX H
XUMUYECKUX PEaKIUAX;

OCYILIECTBIISITh CaMOKOHTPOJIb CBOEHM JESITENTbHOCTM Ha OCHOBE CaMoOaHalu3a U
CaMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS MTPOTPAMMBI CPEITHETO 00IIET0 00pa30BaHUs IO XUMUHU
Ha 0a30BOM YpOBHE OPHEHTHUPOBAHBI HA 00ECIICYCHHE TIPEUMYIIIECTBEHHO
0011e00pa3oBaTeIbHOM u 00IIEeKYIbTYpHON OATOTOBKK oOy4daromuxcs. OHu
BKITIOYAIOT crienuduyeckue aisi y4eOHOTo peaMeTa « X UMHEs Hay9IHbIC 3HAHUS, YMECHUS U
CHOCOOBI ACUCTBUH 110 OCBOCHUIO, HHTEPIIPETAIMH U TIPE0OPa30BaHHUIO 3HAHUH, BH]IBI
JEeSITeILHOCTH 10 MOJYYSHHUIO HOBOTO 3HAHHS U IIPUMECHEHUIO 3HAHUW B Pa3IMYHBIX YUCOHBIX U
peabHbBIX XKU3HCHHBIX CHTYAIlUsX, CBA3aHHBIX ¢ XUMHUEH. B mporpamme o xumuun
IPEMETHBIC PE3YJIbTaThl MPEACTABIICHBI IO T'OJ[aM U3Y4CHHUSI.

K konuy o6yuenus B 10 kiacce npeMeTHbIe pe3ysIbTaThl OCBOEHUS Kypca «OpraHuyeckast
XUMHUS» OTPaXKaroT: CHOPMHUPOBAHHOCT NPEJCTABICHUNH O XUMHUYECKON COCTaBJIAIOLIEH
€CTECTBECHHO-HAYYHO! KapTHUHBI MUPA, POJIM XMMHUH B II03HAHUU SIBJICHUN IIPUPOABI, B
(OpMHUPOBAHNUY MBIIUIEHUS U KYJIBTYpPbI INYHOCTH, €€ (yHKLIMOHAILHON IPaMOTHOCTH,
HEOOXOIUMOM JUIsl pEIIEHUs] MPAKTUUECKUX 3a7a4 U 3KOJOTUYECKH 0O00CHOBAaHHOI'O OTHOIIEHHUS
K CBOEMY 3JI0POBBIO U IIPUPOJHON CpEE; BIAACHUE CUCTEMOM XUMHUUYECKUX 3HAaHUH, KOTOpas
BKJII0YAET: OCHOBOIOJIAraroIye MOHATHS (XMMUYECKUN 3JIEMEHT, aTOM, JJIEKTPOHHAs 000JI04Ka
aToOMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULATENbHOCTh, XUMUUECKasl CBA3b, CTPYKTYPHAsI
dopMmyna (pa3BépHyTas U COKpaLEHHAs), MOJIb, MOJISIPHAsI MAacca, MOJISIPHBIN 00BEM,
YIJIEpOAHBIN CKeNeT, PyHKIMOHATIbHAS TPYIa, paarKail, U30MepHs, H30MEpHI,
TFOMOJIOTHYECKUH Psifl, TOMOJIOTH, YIJIEBOIOPO/Ibl, KUCIOPO/ U a30TCOAEPIKALINE COCTUHEHNS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHHUS]); TEOPUU U
3aKOHBI (Teopus CTpOeHUs oprannyeckux BemectBs A.M. byTiepoBa, 3aK0H cOXpaHEHHUS! MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUH SA3bIK XMMUHU; MUPOBO33PEHUECKUE 3HAHUS,
JIeKalIue B OCHOBE TIOHUMAaHMs IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJICHUH,
(akTOJIOrMUECKUE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYEHUN U O€3011aCHOM UCIOIb30BaHUH
BO)XHEHIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH IEATETbHOCTH YelIOBEKa,

Cq)OpMHpOBaHHOCTB yMeHI/Iﬁ BBIABJIITH XapaKTCPHBIC IPU3HAKU HOHHTHﬁ, YCTaHABJIMBATH UX
B3aUMOCBA3b, UCITIOJIB30BATh COOTBCTCTBYIOIHEC ITOHATHSA IIPU OIIMCAHUU COCTaBa, CTPOCHUA U
HpCBpaH_ICHI/Iﬁ OpraHu4C€CKUux COCHHHCHHﬁ;

c(OpMHPOBAHHOCTh YMEHUI HCIOIB30BATh XUMUYECKYIO CUMBOJIUKY JUISl COCTABJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (hOpMysT OpraHMYECKUX BEIIECTB
U YPaBHEHUI XMMHUYECKUX PEeaKLUi, N3rOTaBIMBATh MOJEIH MOJIEKYJl OPTaHUYECKUX BEIIECTB
JUISL AJUTFOCTPALIUU UX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh IPUHAJIC)KHOCTh U3yUYEHHBIX OPraHUYECKUX
BEILIECTB 10 UX COCTABY M CTPOCHMIO K ONpeAEIEHHOMY KJIacCy/TpyIIe COeUHEHUI
(YyriaeBogopozsl, KUCIOPOJ U a30TCOAEPKAIINE COSAUHEHHS], BHICOKOMOJIEKYIIIPHBIE
COEIMHEHUS), TaBaTh UM Ha3BaHUs 1o cucreMarndeckoit HomeHkinarype (IUPAC), a Takxe



MPUBOJIUTH TPUBHAIBHBIC HA3BAHUS OTJICIIBHBIX OPTaHUYECKUX BEIICCTB (STHIICH, MPOIIHIICH,
alleTUJICH, STUICHTJIMKOIIb, TIIULEPUH, PeHoII, popMaIbIeTrul, aleTaabAer i1, MypaBbHHas
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, TIII0K03a, PpyKTO3a,
KpaxmaJl, leJUTI0103a, TJIULHH);

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

c(OpPMUPOBAHHOCTh YMEHUS IPUMEHSTD MOJIOKECHUS TECOPUU CTPOCHHSI OPTaHUYECKHIX BEIICCTB
A.M. Byrneposa ajst 00bsICHEHHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOCHUS;
3aKOH COXPaHEHUs MaCChl BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTEPHU30BaATh COCTAB, CTPOCHUE, (DU3NIECKHE U XUMHUYECKUE
CBOMCTBA TUIMYHBIX MPEACTABUTENCH Pa3IMUHBIX KJIACCOB OPraHUYECKUX BEIECTB (METaH,
9TaH, STUJIECH, IPONWIEH, alleTuiieH, Oyraauen-1,3, meTmilOyraauen-1,3, 6eH301, METaHOII,
9TaHOJI, TUJICHIJIMKOIb, TIUIEpUH, PEHO, alleTallbeT U I, MypaBbUHAs U YKCYCHAsI KUCIIOTHI,
[II0K03a, KpaxMal, HEeJUTI0103a, aMUHOYKCYCHAs KUCIIO0TA), UJUTFOCTPUPOBATH TEHETUYECKYIO
CBSI3b MKy HUMHU YPaBHEHUSIMU COOTBETCTBYIOIUX XUMUYECKHX PEAKIIHI ¢ UCIOIB30BaHUEM

CTPYKTYPHBIX (OpPMYIT;

c(OPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOYHUKH YTIIEBOIOPOIHOTO ChIPbs (He(DTH,
NPUPOIHBII ra3, yroiib), CocoObl UX MepepabOTKH U MPAKTUYECKOE MPUMEHEHHE IPOJTYKTOB
nepepadoTKy;

C(i)OpMI/IpOBaHHOCTB YMGHI/Iﬁ MMPOBOAUTD BBIYUCIICHUS 110 XUMHUYCCKHUM YPABHCHUAM (MaCCbI,
O6’LéMa, KOJIMYCCTBA UCXOAHOI'O BEHICCTBA UJIM TPOAYKTA PEAKIIHUU 10 U3BCCTHBIM MaAcCCe,
O6’LéMy, KOJIMYCCTBY OAHOI'O U3 UCXOAHBIX BCIICCTB UJIK MIPOAYKTOB peaKI_II/II/I);

c(hOpMUPOBAHHOCTh YMEHUM BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO
MO3HAHUS, UCTIOJIb3YEMBIX B XUMUH MPHU U3YYEHUHN BEIIECTB U XUMUYECKHUX SIBJICHUN
(HaOnroieHue, U3MEpPEeHHe, IKCIEPUMEHT, MOJIEITMPOBAHHE), UCTIOJIb30BaTh CHCTEMHBIE
XAMHWYECKHUE 3HAHUS ISl IPUHATHS PEIICHUN B KOHKPETHBIX dKU3HEHHBIX CUTYalUsIX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM,;

c(hopMUPOBAHHOCTh YMEHHUM COOJIIO/IaTh MPaBHJIA MTOJIH30BAHUS XUMUYECKOHN TTOCYI0N 1
1ab0paTOpHBIM 000pPYI0BaHUEM, a TAKXKE MpaBuia OOpaIleHUs ¢ BELIECTBAMH B COOTBETCTBUU
C MHCTPYKIIUSIMU TI0 BBHITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBINOIHATh XUMHUUYECKUH SKCIIEPUMEHT
(mpeBpallieHusi OpraHMYeCKUX BEIEeCTB IPU HAarpEeBaHUU, TIOJyYEHHE STUIICHA U U3YUYEHUE €ro
CBOWCTB, KQUECTBEHHBIE PEAKIIMN OPTaHMUECKUX BEIIECTB, JeHATypaIs OeJIKOB Ipu
HarpeBaHUH, IBETHbIE PEAKIIMU OEJIKOB) B COOTBETCTBUU C MPaBHJIAMH TEXHUKH O€30MaCHOCTH
npu oOpaIeHNH C BEIIECTBAMH U J1a00OpaTOpHBIM 000pyI0BaHUEM, MTPEICTABIIATH PE3yIbTaThl



XUMHYECKOI0 SKCIIEpUMEHTa B (hopMe 3alKcH ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUN 1
(dbopMyIUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKU aHATM3UPOBATH XUMUYECKYIO HH(OpMAIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoit nHpopmariu, HTepHET U Apyrux);

c(OpPMHPOBAHHOCTh YMEHUI COOIIOIAaTh MPaBUIIa SKOJIOTMYECKH LIEIeCO00pa3HOTO MOBEICHHS
B OBITY U TPYJOBOM JIEATETLHOCTH B LEISAX COXPAHEHHS CBOETO 3/I0POBbS U OKPYKAIOIICH
MIPUPOAHON Cpelibl, 0CO3HABATH OMTACHOCTh BO3/ICUCTBUS HA )KUBBIE OPTaHU3MbI OITPEAETEH HBIX
OpraHWYECKUX BEIECTB, MOHUMAs cMbIci nokazatens [IJIK (npeneiasHo nomyctumoit
KOHIIEHTPAIIWH ), TOSICHATHh HA MIPUMEPaxX CIIOCOObI yMEHBIIICHUS U MPEAOTBPAIICHUS UX
BPEIHOT'O BO3/ICHCTBUS HA OPTraHU3M YEJI0OBEKa;

JUIA O6yanOH_II/IXCSI C OrpaHMYCHHBIMH BO3MOXKHOCTAMU 3JO0POBbA: YMCHUEC NIPUMCHATL 3HAHUA
00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHUA BCHICCTB U XUMHWYCCKUX HBH@HHﬁ;

JUTSL CTIETIBIX M CTIA00BUIAIINX O0YYAIOIINXCs: YMEHHE UCII0JIb30BaTh Pelibe(hHO TOUEUHYIO
cuctemy obo3nauenuii JI. bpaiins nist 3anucu xumudeckux GopMyiL.

K koHuy o06ydenus B 11 kiacce npeMeTHble pe3yibTaThl OCBOEHUS Kypca «Oomas u
HEOpraHUYecKasi XUMHs OTPaXKaroT:

c(OPMHPOBAHHOCTb NIPEACTABICHUN O XUMUYECKOM COCTaBIISIIOIIEH €CTECTBEHHO-HayYHOU
KapTHHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBIICHUH IPUPO/IbI, B (POPMUPOBAHUH MBILUIEHUS U
KYJBTYpPBI JINYHOCTH, €€ (PYHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOAUMOM ISl pelIeHus
NPAaKTUYECKHX 3a/1a4 U SKOJOIMUECKH 0OOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3/10POBBIO U
HOPUPOIHON cpejie; BIaJieHUe CUCTeMON XUMUYECKUX 3HAHUH, KOTOpasi BKJIIOYAET:
OCHOBOIIOJIATAIOIIHE TIOHATHS (XMMHUYECKHUI QIEMEHT, aTOM, U30TOIl, S-, p-, Cl- amexTpoHHbIe
opOuTaIu aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJIEHTHOCT,
SJICKTPOOTPULATCIIBHOCTD, CTCTICHb OKHUCJIICHUA, XUMHUYCCKAsA CBA3b (KOBaJ'IeHTHaSI, HOHHas,
MeTaJUIMuecKasi, BOJIOPO/IHAS ), KPUCTAIUIMUECKAs peIIETKA, TUIIBI XUMHYECKUX PEaKIIni,
pacTBOp, IEKTPOIUTHI, HEITEKTPOIUTHI, STIEKTPOIUTUYECKAS AUCCOLUALIMS, OKUCIUTED,
BOCCTAHOBUTECIIb, CKOPOCTH XUMHYECKOHN peakuuu, XUMHYCCKOC paBHOBe()I/Ie); TCOPHH U 3aKOHBI
(Teopus NEKTPONUTUYECKON JUCcoLManuy, nepuoaudeckuii 3akon /[.1. Menzaeneesa, 3akoH
COXpPaHCHHUA MACChl BEHIECTB, 3aKOH COXPAHCHUS U NPEBPALICHUA SHEPIUU IIPU XUMHUUYCCKUX
peaKIII/ISIX), 3aKOHOMCPHOCTH, CUMBOJIMYECKHH SI3BIK XUMHHU, MUPOBO33PCHYCCKUC 3HAHUA,
JIC)KaAIME B OCHOBEC NOHUMAHUA NPUINHHOCTU U CUCTEMHOCTU XUMHUYCCKHUX 5[BJ'I€HI/II\/JI,
(haKTOJIOrMUECKUE CBEJCHUS O CBOMCTBAX, COCTaBE, MOJyUYCHUH U 0€30I1aCHOM UCIOIb30BAHUU
Ba)XHEHIINX HEOPIraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON JAEATEIbHOCTH YEI0BEKa,;

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABJIATH XapaKTCPHBIC IPU3HAKU HOH}ITHf/'I, YCTaHABJIMBATb UX
B3aUMOCBA3b, UCITIOJIB30BATh COOTBCTCTBYIOIIHNEC MMOHATHUA IIPU OITMCAHUHU HCOPTraHUYICCKUX
BCIICCTB U UX npeBpameHHﬁ;

c(OpPMHPOBAHHOCTH YMEHHI HCII0JIb30BAaTh XMMHUECKYIO0 CUMBOJIMKY JJIsl COCTABICHUS
(dbopMyI1 BelecTB M ypaBHEHU XMMHUYECKUX PEeaKLUi, CHCTEMAaTHUECKYI0O HOMEHKIIATYpy
(ILTPAC) u TpuBHaIbHBIC HA3BaHUS OTJCIIBHBIX HEOPTAHWYECKUX BEIIECTB (YrapHbIii ras,



yl"J'ICKPICJ'IBIfI ra3, aMMHuak, FaHIéHaH HU3BECTD, Hel“aH_IéHaSI HU3BECTh, IUTHEBAA COJa, l'II/IpI/IT u
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEAETATh BaJICHTHOCTh M CTETIEHb OKHCICHUS XUMUYECKUX
AJIEMEHTOB B COEAMHEHUSIX PA3JIMYHOTO COCTABA, BUJI XMMUUYECKOH CBSI3U (KOBAJIEHTHA,
MOHHAsl, METAJJINYECKasl, BOJOPOIHAS) B COEAMHEHUSIX, TUIl KPUCTAITINYECKON PEIIETKU
KOHKPETHOI'O BellecTBa (ATOMHAs, MOJIEKYJISIpHAs, MOHHAs, METAJUIMYECKasl ), XapaKTep CpPe.ibl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIUHECHU;

c(OpMUPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAIICKHOCTh HEOPTAHUYECKUX BEIECTB 110
UX COCTaBY K ONPEICIEHHOMY KIIACCY/TPYIIE COSUHEHHM (ITPOCTHIC BEIIECTBA - METAILIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHBIC TUAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUH PAaCKpPBIBaTh CMBICII Tieproandeckoro 3akona J[.11. MenneneeBa u
JEMOHCTPHUPOBATH €r0 CUCTEMATHU3UPYIOIIYI0, O0ObSICHUTEIBHYIO U IPOTHOCTHYECKYIO

(ynkuun;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh FIEKTPOHHOE CTPOSCHHE aTOMOB XUMHUYECKHIX
aneMeHToB 1-4 nnepruonoB [lepuoanueckoil cuctemMbl XUMHUYECKUX deMeHToB 1. M.
MeHnieseeBa, UCIOJb3YsI MOHATHS «S-, P-, 0-3JI€KTPOHHBIE OPOUTAIIHY, «IHEPTETHYCCKUE
YPOBHUY», O0BSACHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX IIEMEHTOB U HX
COeIMHEHMH 1o nepuoaam u rpynmnam [lepuoanueckoil cucrembl XuMuyeckux 3sementos /.M.
Menneineesna;

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepru30BaTh (OMUCHIBATh) OOLIME XMMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEILECTB PA3IIMYHBIX KIACCOB, IIOATBEPKIATH CYIIECTBOBAHNUE T'€HETUYECKON
CBSI3M MEXKIY HEOPIraHUUYECKUMU BEIIECTBAMHU C IIOMOIIBIO YPABHEHHUM COOTBETCTBYIOLIMX
XUMUYECKHUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(UIMPOBATh XUMUYECKUE PEAKIIUU 110 PA3TUYHBIM
npu3HaKaM (YUCIIy M COCTaBYy pearupyrollrx BEIIEeCTB, TEIIOBOMY 3PPEKTy peaklinu,
U3MEHEHHIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMH, YIACTUIO KaTalln3aTopa);

c(OpMUPOBAHHOCTh YMEHUH COCTaBJIATh YPABHEHUS peaKLUN PA3IMYHBIX TUIIOB, MOJIHBIE U
COKpaIEHHBIE YPAaBHEHUS PEaKIM HOHHOTO 0OMEHa, YUUTHIBAs YCIOBUS, PU KOTOPBIX 3TH
peaKkIuu UAyT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKITUH, TIOITBEPKAAIOITNE KAYECTBEHHBIN COCTAaB
Pa3IMYHBIX HEOPTaHUYECKUX BEILIECTB, PACTIO3HABATH OIBITHBIM ITYTEM HOHBI,
MPUCYTCTBYIONIUE B BOJHBIX PACTBOPAX HEOPTAHMYECKHUX BEIIECTB;

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ PacCKpbIBATb CYIIHOCTb OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX
pCaKLII/Iﬁ MoCpCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OanaHca 3THUX peaKuHﬁ;

c(OpPMHPOBAHHOCTb YMEHUI OOBSACHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiul OT
pa3InYHbBIX (PAKTOPOB; XapaKTep CMELICHUS XMMUYECKOTO paBHOBECHUS B 3aBUCIMOCTH OT
BHeIHero Bozneiicteus (mpunuu Jle Hlarense);

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCPHU30BaATh XUMHUUCCKHUEC ITPOUCCCHI, JICIKAIIIHUEC B OCHOBE
MMPOMBIINIJICHHOT'O IMOJIYYCHU CCpHOﬁ KHUCJIOTBI, aMMHaKa, a TaKX¢C C(I)OpMHpOBaHHOCTL



npescTaBlIeHU 00 00X HayYHBIX IPUHIIUIIAX U SKOJIOTMUECKUX MPodIeMax XUMHUECKOTO
MIPOU3BOICTBA;

c(hOpPMUPOBAHHOCTh YMEHUH MPOBOJIUThH BBIUYMCIICHUS C UCTIOJIH30BAHUEM MOHSATHUS «MAacCOBast
J0JI BEIICCTBA B paCTBOPCH, 00BEMHBIX OTHOIIIEHHI ra30B IIpU XUMHUYCCKUX PCAKIHAX, MACChI
BEIECTBA MM 00bEMA ra30B 110 U3BECTHOMY KOJIMUECTBY BELIECTBA, Macce W 00BEMY OHOTO
U3 y4acTBYIOIIUX B PEAKIIMU BEIIECTB, TEIUIOBOTO AP eKTa peakiuyu Ha OCHOBE 3aKOHOB
COXpaHEHUsI MacChl BEIIECTB, MPEBPAILCHUS K COXPAHCHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUH COOJIIOIaTh MIPABHIIA TIOJTB30BAHUS XUMUYECKOU MOCYI0U U
71ab0paTOPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUiIa OOpAIICHHS C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIMSIMU IO BBIMOJHEHUIO TAOOPATOPHBIX XUMHUUYECKUX OIBITOB;

C(bOpMI/IpOBaHHOCTb yMeHI/Iﬁ IJIAaHUPOBATH W BBINIOJHATDH XUMHUYECKUM OKCIICPUMCHT
(pasnox(eHI/Ie MEpOKCHUJa BOAOPOAA B IPUCYTCTBUU KaTaJIN3aTOpa, OIIPEACICHUC CPEAbI
pacTBOPOB BEHIECTB C NIOMOIIBbKO YHUBCPCAJIIbHOI'O HHAUKATOPA, BIUAHUC PA3JIMIHBIX (1)aKTOpOB
Ha CKOpPOCTb XUMHYECKOM p€aKkuuun, peakKiiuyu HOHHOI'O 06M6Ha, Ka4CCTBCHHBIC pCAKIIUKU HA
Cy.]'IL(baT', Kap6OHaT- " XJIOPHUA-aHUOHBI, HA KATHOH aMMOHUS, pCIICHUEC SKCIICPUMCHTAJIbHBIX
3a/1a4 1o reMaM «MeTaiiabh u «HeMeTaJ'IJ'ILI») B COOTBCTCTBHUHU C IIpaBHUJIaMU TCXHUKHU
0€e30I1aCHOCTH I1IpH O6paH_I€HI/II/I C BCICCTBAMHU U Ha60paTOprIM 060py,Z[OBaHI/ICM,
MNPEACTaBJIATh PE3YJIbTAThl XUMHNYCCKOT'O S3KCIICPUMCHTA B (bopMe 3aIimcu ypaBHeHI/II‘/‘I
COOTBETCTBYIHOIIIHUX peaKHI/Iﬁ n Q)OpMYJ'II/IpOBaTb BBIBOJIbI HA OCHOBC 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUHN KPUTUUYECKU aHAIM3UPOBATh XUMUYECKYIO HH(POPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeCTBa MacCCOBOM KOMMYHUKalUU, IHTepHET U

JPYTUX);

c(hOopMUPOBAHHOCTh YMEHHUN COOJIIOIaTh MPaBHIIa YKOJIOTHYECKHU 11eTIECO00Pa3HOTO MOBEACHUS
B OBITY U TPYJOBOM JIEATETLHOCTH B IEJISIX COXPAHEHHS CBOETO 3/I0POBbSI U OKPYKAIOIICH
IIPUPOJHOM Cpe/bl, 0CO3HABATH OITACHOCTDH BO3JICHCTBHS HA JKUBBIE OPTaHNU3MBbI OIIPEIEIEHHBIX
BElIECTB, MOHUMast cMbIca nokasarens [1JIK, mosicHsaTh Ha mpuMepax crocoObl yMEHbIIEHUS U
MPEIOTBPAIICHIS KX BPETHOTO BO3JICHCTBUS HA OPTAHU3M UYEJIOBEKA;

JUIA 06yqa}0m1/1xcs[ C OrpaHMYCHHBIMH BO3MOKHOCTAMMU 3J0POBbA: YMCHHUE IPUMCHATDH 3HAHUA
00 OCHOBHEIX AOCTYIIHBIX METOJaX MMO3HAHHA BCIICCTB U XUMHUYCCKUX HBHGHHfI;

JUTSL CJICTIBIX M CJIA0OBUISIINX O0YYAIONIUXCS: YMEHUE UCTIOJIb30BATh PEIbe(PHO TOUCUHYIO
cucrteMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmyd.

COJAEPKAHUE YYEBHOI'O ITPEJJIMETA «XUMMUSD»

10 KIIACC. OPTAHUYECKASA XUMUSA

Teopernueckre OCHOBBI OPraHMYECKON XUMHH

[Ipeamer opraHMyYecKOoW XUMHUHU: €€ BO3HHKHOBEHHUE, PAa3BUTHE M 3HAYEHUE B IOJYyYECHHUH
HOBBIX BEIIECTB U MaTEpUAIOB. Teopus CTpOEHUS OpraHuuecKux coeqguHeHnii A. M. bytneposa,
e€ ocHOBHbIE MoOJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OpPraHUYECKUX BellecTB. ['omororus,
nu3oMepus. XUMHUUYECKas CBSA3b B OPTaHUYECKUX COCIMHEHUIX — OJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBienne o kiaccupuKalUyd OpraHMYECKHX BelecTB. HoMeHkaTypa opraHMuecKux
COEMHEHUH (cucTeMaTn4ecKas) U TPUBHAIbHbIE Ha3BaHUS BaKHEHIITNX MTPEICTaBUTENEH KIIACCOB
OpPraHWYECKHUX BEIIECTB.



DKCIEpUMEHTAIbHbIE METO/Abl M3YUYEHHMsI BEIIECTB M HMX MPEBPALECHUN: O3HAKOMIICHHE C
oOpa3laMu OpraHWYecKUX BEILIECTB M MaTepuajaMH Ha MX OCHOBE; MOJIEIMPOBAHHE MOJIEKYJ
OPTaHWYECKHUX BCIISCTB; HAOMIOJCHNE W ONUCAaHHE JEMOHCTPAIIMOHHBIX OMBITOB II0
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBjlIeHHUE, OOYTIMBaHUE U TOPEHHUE).

VYrieBoaopoibl

AJKaHBI: COCTaB W CTPOCHHUE, TOMOJOTMYECKUM psaa. MeraH M 3TaH — MpocCTeilme
IPEJCTaBUTEIIN AIKaHOB: (PU3HUYECKHE U XUMUYECKUE CBOWCTBA (peaKMK 3aMEILeHHsI K TOPEHUs]),
HAaxO0KJICHUE B IIPUPOJIE, IIOJyYCHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, T'OMOJOTHYECKUH psf. OTWIEH W NPONUJIEH — IMPOCTEHUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHUMHYECKHE CBOMCTBA (pEeaKkiuu TUIAPUPOBAHHMS,
rajJJoreHUpPOBAHUS, TUAPATALUU, OKUCIICHUS U IOJIMMEpU3allun ), IOJy4YeHUE U IPUMEHEHUE.

Ankanuensl. byranmen-1,3 u wmerunOyraamen-1,3: cTpoeHHe, BaKHEHIIME XUMHUYECKHUE
cBOMcTBA (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KaydyKa 1 PE3UHBI.

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI, TOMOJIOTHUYECKHUH psijl. ALIETHUIIEH — MPOCTEHIINi
IPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOCHME, (PU3MUECKHE M XMMHUYECKHUE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUN, TOPEHUS ), [TOJIyUEHUE U IPUMEHEHHE.

Apensl. benzoin: coctas, cTpoeHue, pU3NUECKUE U XMMUYECKHE CBOWCTBA (peakuu
raJIOrT€HUPOBAHUS Y HUTPOBAHUS ), [IOJIy4€HUE U IpuMeHeHue. Toiyol: cocTtaB, CTpOEHHUE,
du3nueckre 1 XMMUYECKHE CBOMCTBA (PEaKIMK IaJIOT€HUPOBAHUS U HUTPOBAHUS) MOITY4YE€HUE U
IIpuMeHeHne. TOKCUYHOCTh ApEHOB.

I'eHeTnyeckas CBSA3b MEXAY yIVIEBOJOPOJAaMH, IPUHAJICKAIIUMHU K Pa3IMYHbIM KJIaccaM.

[TpupoaHbIe NICTOYHUKH YTIeBOA0POoAOB. [Ipupoaublii ra3 u nonytHbie HeTsHBIE Ta3bl. Hed1h
u e npoucxoxaeHue. CrnocoObl mepepabOTKU HEPTH: MEPEroHKa, KPEKUHI (TepMUYECKHH,
KaTauTHaeckuii), mmponmu3. IlpogykTel mepepaboTku HedTH, UX TpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yroib 1 MPOIYKThI €ro NepepadoTKH.

OKCHEpUMEHTAJIbHBIE METOJbl M3YUEHHUsl BEILECTB M MX IPEBpAILECHUN: O3HAKOMIIEHHE C
o0Opa3laMu MmjIacTMacc, KaydykoB U pe3uHbl; Kojulekuuu «Hed1b» u «Yromnb»; MoaenupoBaHue
MOJIEKYJI YIJIEBOJOPOAOB M TaJIOT€HONPOU3BOAHBIX; IPOBEACHUE MPAKTHUUECKONH paboOThI:
MIOJIyYEHHUE 3TUIIEHA U U3YYECHHUE €T0 CBOMCTB.

Pacuémmnuie 3a0auu

Brruucnenust mo ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOTHOTO
BelleCTBA WJIM TPOAYKTa pPeaklMu MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3
MCXOJIHBIX BEIIECTB HJIA MTPOJYKTOB PEAKIIHH ).

Kucnoponconep:xamue OpraHn4ecKue COeTUHEHUS

[IpenenbHblEe OJHOATOMHBIE CHUPTHL. MeETaHOX M 3TaHON: CTpPOEHUE, (QU3NYECKUE U
XMMHUYECKHE CBOMCTBA (peakUMH C aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOJAaMHU, TOPEHUE),
IpuMeHeHne. BotopoaHbIe CBA3M MEXKy MOJIEKYJIaMH CIIUPTOB. JlefiCTBME METaHOa U dTaHOIA
Ha OpraHu3M 4YeJI0BEKa.

MHoroaToMHbI€ CIUPTHI. DTUJICHTJIMKOJb U TJIMLIEPUH: CTPOEHUE, PU3NUECKHE U XUMHUECKHE
CBOMCTBa (B3aMMOJEHCTBHE CO IIEIOYHBIMU METAUIAMH, KAauyeCTBEHHAs peakluMs Ha
MHOTOaTOMHBIE CHUPTHI). JleficTBue Ha opraHu3Mm uesnoBeka. llpuMeHeHue riuuepuHa U
JTUJICHTJIUKOJIS.

@deHouI: cTpOeHHE MOJIEKYIIbl, (PU3NUECKue U XUMUYECKHUEe CBOMcTBAa. TOKCHYHOCTH (eHona.
[Tpumenenue penona.

Anbaeruansl U kemoHwvl. DopMabAeTua, alleTalbJIeru/: CTPOeHNE, PU3NYECKHE U XUMUYECKHE
CBOWCTBAa (peakIMM OKMCJIECHUS W BOCCTAHOBIICHHS, KAaueCTBEHHBIE PEaKIMH), MOJIy4YeHUE M
IIPUMEHEHUE.

AueToH: cTpoeHHe, (U3NYECKHMe U XUMHUYECKHE CBOMCTBAa (pEeaklUMU OKHUCICHUS WU
BOCCTAHOBJICHMSI ), IOJTy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseTbHbIE KapOOHOBbIE KHCIOTHl. MypaBbUHAs M YKCYCHasi KHCJIOTHI:



CTpoeHHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE I KJlacca KUCIIOT, PeaKIusl
sTtepudukanmu), MoiydeHne U mnpuMmeHeHue. CTeapuHOBas M OJEHMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJTM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE IENCTBUE.

CrnoxHble >(QHUpPBl KaK MPOU3BOJIHBIC KapOOHOBBIX KUCIOT. ['MIpONM3 CIOXKHBIX 3(PHUPOB.
Kupsl. 'maponus sxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

YTrneBoapl: cOCTaB, KJIACCH(UKAIMA YIIIeBOAOB (MOHO-, M- U Moiucaxapuabl). [ moko3za —
NpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHUS MOJEKYJbI, (PU3NYEeCKHe U XUMHUYECKUE
cBoiicTBa (B3aumoseictBue ¢ ruapokcuoM meau(1l), okucienne aMMuauHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHE, OpOKEHHUE TIIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHUE,
Oouonorudeckas posib. @otocunres. PpyKkTo3a Kak U30MEp IITHOKO3bI.

Caxaposza — npedcmagumenb OUCAXapuoos, 2UOPO.IU3, HAXoHCOeHUe 8 NPUpooe U NPUMeHeHUe.

Kpaxman u nemnonosa kKak npupoiHsle noiaumepbl. CTpoeHHE Kpaxmajla M LIEJUIFOJIO3bI.
dusnyecKkrue U XMMHYECKHE CBOMCTBA KpaxMaiia (THIPOJIH3, KaYeCTBEHHAs PEAKIIUs C HOIOM).

OKCHEpUMEHTAJIIbHBIE METOJbl M3y4YEHMs] BELIECTB M UX MPEBpallleHUu: NpPOBEACHUE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugom wmeau(ll)), MHOroaroMHbIX
cnupToB (B3aumopeiicTBue rimuepuHa ¢ ruapokcugom menu(Il)), ampaerunoB (okucieHue
aMMuaydHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1l), B3aumoaeiicteue kpaxmana
C MOJIOM); IPOBEJICHUE NMPAKTUYECKOM pabOThI: CBOICTBA pacCTBOPA YKCYCHOUM KUCIIOTHI.

Pacuémmnuvie 3a0auu

Brruncnenus o ypaBHEHHUIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BElIeCTBAa WJIM HPOAYKTa pPEaKkUMHU IO HM3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO W3
MCXOJHBIX BEIIECTB WA MPOIYKTOB PEAKIIIH ).

A3oTcoepkaniue OpraHndecKue COeTMHCHUS

Amunel. MeTunaMuH W aHWJIMH: COCTaB, CTPOCHHE, (PU3NYECKHUE W XUMHUYECKHE CBOICTBa
(ropeHwue, B3aMMOJICHCTBHIE C BOJIOM U KMCIOTAMH).

AMUHOKHUCIOTH Kak aM(OTepHble OpraHudeckue coeauHeHus. Ousnveckre U XUMHUYECKUE
CBOMCTBA aMUHOKHUCJIOT (Ha TpuMepe IHIKWHA). bHonormdeckoe 3HaYeHWE AMHHOKHCIIOT.
Ilentunasl.

benkn kak TpUPOIHBIE BBICOKOMOJIEKYJISIPHBIC CcOeIWHEHUs. llepBHuHas, BTOpPWYHAS U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OETKOB: THUAPONM3, ICHATYpalus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

DKCTepUMEHTAIbHBIE METOJbl HM3yUeHHUsS BEUIECTB W WX MpeBpalleHuil: HaOloaeHue u
ONKMCAHNUE JCMOHCTPAIMOHHBIX OIBITOB: JCHATYpaIus OCIKOB TPH HArpeBaHWU, IBETHHIC
peaxiuu 6eIKoB.

BBICOKOMOJIEKYIISIPHBIE COEAMHEHHUS

OcCHOBHbIE TIOHATHUS XUMHHM BBICOKOMOJIEKYJISPHBIX COEIUHEHHUN: MOHOMEp, TIOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUHU, CPEIHsAs MOJeKyJsspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUN — MOJIMMEPU3alns U TOJTUKOHICHC AL

[TnacTmacchl (MOMUATUIICH, TOJUIPONUIICH, MOTUBUHUIXIOPU, TOIUCTUpOI). HaTtypanbHblii
U CHUHTETHYECKHe Kaydyku (OyTaJMeHOBBINA, XJOPONPEHOBBIH M H3OIMPEHOBLIN). BoyokHa:
HaTypajJbHble (XJIOMOK, MIepCTh, IMIENK), HCKYCCTBEHHbIE (alleTaTHOE BOJOKHO, BHCKO3a),
CHHTETHYECKHE (KapOH U JIABCaH).

OKCHEpUMEHTAJILHBIE METOJbl M3YYEHHUsl BEIECTB M MX IPEBpAILCHUIN: O3HAKOMIIEHHE C
o0pa3iamMu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

Mesicnpeomemnvie cea3u

Peanu3anus MeXIpeIMETHBIX CBsS3€d NpU HW3y4yeHUH opraHndeckod xmmuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak U
MOHATUM,  SABISIOLIUXCA  CUCTEMHBIMH Ui OTAEIbHBIX  NPEIMETOB  €CTECTBEHHO-



HAYYHOTO LIUKJIA.

OOmue ecTecTBeHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBIN (DaKT, TMIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, Kiaccu(UKalus, NEPUOJUYHOCTb, HAOIIOJCHHE, W3MEPEHHE, SKCIECPUMEHT,
MOJICTTHPOBaHHE.

@dusmnka: Matepus, SHEPrHUs, Macca, aToM, SJIEKTPOH, MOJIEKYJa, SHEPreTHYECKUI YpOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHHIE BELIECTBA, PU3MYECKHE BETUIMHBI M €TUHUIIBI HX
U3MEpEHUsl.

buonorus: xierka, opraHumsM, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, )KUPHI, (PEPMEHTHI).

["eorpadust: MHHEpAIBI, TOPHBIE TOPO/IBI, ITOJIE3HBIE UCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexXHONOTHs: NUILEBbIE MPOAYKTHI, OCHOBBI PALMOHAJIBHOTO MUTAHUS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE MPEnapaThl, MaTEPHAaIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11-12 KIIACCBI. OBIIASA U HEOPTTAHUYECKAS XUMUS

TeopeTnueckne OCHOBBI XUMUU

XuMuyeckuil  3neMeHT. AtoM. Snpo artoMa, H30TONbI. ODJEKTPOHHAs 00OJIOUKA.
DHepreTUuecKue YpOBHH, MOJAYPOBHH. ATOMHBIE OopOuTanu, S-, P-, d-anemenTbl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucremMa XxumMuyeckux d3ieMmeHros JI. U
MengeneeBa. CBs3p nNepUOAMYECKOrO 3akoHa M llepuonnueckoil cHUCTEMBl XUMHUYECKHX
anemeHToB JI. 1. MeHnzeneeBa ¢ COBPEMEHHON TEOPUEN CTPOECHHs aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
110 TpyNIaM U nepuojam. 3HaueHUe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHnue BelecTBa. XMMHUUECKast CBA3b. Buabl XUMUUECKOH CBsI3U (KOBAJIEHTHAs HEMOJIIpHAs
U TOJSIpHAsi, MOHHAsl, MeTaljauuyeckas). MexaHu3Mbel 00pa3oBaHMs KOBAJEHTHOW XMMHMYECKOU
cBsi3u  (OOMEHHBIA ¥  JOHOPHO-aKUENTOpHBI). Bomopoanas  cBsizb.  BaseHTHOCTB.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemiectBa MONEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHHA. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue 0 gucnepcHBIX cucTeMax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas m0is
BEIIECTBA B PaCTBOPE.

Knaccugukaius HeopraHuueckux coequHeHMd. HoMeHKnaTypa HeOpraHHMYECKUX BEIIECTB.
['eHeTnyeckas CBsI3b HEOPraHMUECKUX BEIIECTB, IPUHAJUIEKAIINX K PA3INYHBIM KJIaccaM.

Xumnueckass peakuus. Knaccupukanus XHMHYECKUX pEakUUii B HEOPraHUYecKOW u
OpraHMYECKON XMMHUU. 3aKOH COXPAaHEHHS] MACChl BEILIECTB; 3aKOH COXPAaHEHHUS U MpEeBpallleHus
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3IMyHBIX (akTopoB. OOpaTHMble peaxKIuu.
Xumuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponuTtnyeckass auccouuanus. CuwibHble U cialble 3meKT-ponuThl. Cpena BOAHBIX
PacTBOPOB BEIIECTB: KHCIIasi, HeHTpasbHasil, meiaodHast. [lonsTre o BogopoaHoM rnokasatene (PH)
pactBopa. Peakuuu noHHOTO 0OMeHa. [ uapoIN3 HEOPraHNYECKUX U OPraHNnYEeCKUX BEIECTB.

OKHUCINUTENIBHO-BOCCTAHOBUTENBbHBIE peakuuu. [loHATHE 00 »3nekTponnse pacIiulaBoB H
pacTBOpoB couiel. [IpuMenenne anexkTponusa.

DKCrepuMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAILIEHUI: JeMOHCTpALNs TaOJInI
«Ilepnonnueckas cucrema xumudeckux snemeHToB [I.M1. MeHnneneeBa»; u3ydeHue Moneineit
KPUCTATIMYECKUX PEIIETOK; HAOMIOJCHUE U OINMUCaHUe JAEMOHCTPALMOHHBIX M J1a00paTOPHBIX
OMBITOB (Pa3JIOKEHUE MIEPOKCHIA BOAOPOJA B IPUCYTCTBUU KaTalU3aTopa, OMNPEIECIEHUE CPENIbI
pPAacTBOPOB BEHIECTB C MOMOILIBI0 YHHUBEPCAIBHOIO WHAMKATOpa, PEaKLUU HOHHOTO OOMEHa);



IpOBEICHUE MPAKTUYECKON paboThl «BiusHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XMMUYECKON
peaKnumn.

Pacuémnuie 3a0auu

Pac4€rbl M0 ypaBHEHHMAM XMMHMUYECKHUX PEAKLUi, B TOM YUCJIE TEPMOXMMHUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIs BEILIECTBAY.

Paznen 2. Heopranuueckasi XuMus

Hewmerannsl. Tlonoxxenue nemeramioB B llepuonnyeckoil cuctemMe XMMUYECKHX 3JIEMEHTOB
J.. MengeneeBa U OCOOCHHOCTH CTpPOCHHUs aTOMOB. DH3WYeCKHe CBONCTBA HEMETAJUIOB.
AmoTponust HEeMETaUIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMHUYECKUE CBOMCTBA BAKHEHIIINX HEMETAILIOB (TaJIOTeHOB, CEePhI, a30Ta, (hocdopa, yriaepoaa
U KpPeMHHs]) U HX COCAUHEHHH (OKCHIOB, KHUCIOPOACOJECPKAIIUX KHUCIOT, BOIOPOJIHBIX
COCIMHEHU).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COEUHEHUM.

Meramnsl. [lonoxxenune metauios B I[lepuoandeckoit cucteme XuMHYECKuX 3ieMeHToB /1. M.
MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI04eK aTOMOB MeTauioB. OoOuiue
¢uznueckue cpoiictBa MeTayioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKeHUH
METAaJJIOB.

XUMHYECKUE CBOMCTBA BAXKHEHIIIMX METAJUIOB (HATPUA, Kalui, KaIbIUi, MArHUN, JIFIOMUHUH,
[UHK, XPOM, XKEeJle30, MeJlb) U UX COCTUHECHHIA.

O6mue crnocoOpl monydeHus: MetaioB. Meramnyprus. Kopposuss meramnoB. CrocoObl
3alIUThl OT KOppo3uu. [IpuMeHeHue MeTasioB B ObITY U TEXHUKE.

DKCIepUMEHTAIbHbIE METObI U3YUCHHS BEHICCTB M UX MPEBPALIEHUN: U3yYEeHUE KOJUICKIIUU
«Mertannel M CIUIaBb», OOpa3lOB HEMETAJUIOB; pEIICHHE OSKCIEPUMEHTAIBHBIX 3a/1ay;
HAOJII0JICHUE U ONMCAHUE JEMOHCTPALMOHHBIX U J1a0OpAaTOPHBIX OIBITOB (B3aUMOJEHUCTBUE
TUIPOKCHUIA ATIOMHUHHMSI C PACTBOPAMH KHUCIIOT U IIeNIouei, KaueCTBEHHbIE peaKIIMi Ha KaTHOHBI
METaJlIoB).

Pacuémnuie 3a0auu

Pacuéter Macchl BeliecTBa MM 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCCe
WM 00BbEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB; pacuéThl Macchl (00bEMa, KOJTUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJJHO U3 BEUIECTB UMEET IIPUMECH.

XuUMUs U )KU3Hb

Ponbp xumMum B oOecriedyeHUH KOIOTUYECKOW, YHEPTreTHUEeCKON W MUIIEeBOW 0€30MacHOCTH,
pa3BuTHUU MeAUIUHEL. [IOHATHE 0 HAYYHBIX METO/IaX TTO3HAHUS BEIIECTB U XMMHUYECKUX PEaKITHil.

[TpencraBienust 00 OOMIMX HAYYHBIX MPHUHIMIIAX MPOMBIIIIEHHOTO TOTYYSHHs BaXKHEHIINX
BEIIECTB.

YenoBeK B MHpE BEIIECTB M MaTEpPUANOB: BAXXHEHIIME CTPOUTENIbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIe yI00pEHUS.

XuMHs ¥ 3I0pPOBBE YETTOBEKA: MPaBUJIa UCTIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB; MpaBuiia
0€30MacHOT0 UCTOIB30BaHUS MPENapaToB OBITOBON XMMHHU B TOBCETHEBHOMN KU3HHU.

Mestcnpeomemnuwie ceasu

Peanu3zanus MeXNpeAMETHBIX CBSA3EH MPU M3ydeHUH OO0Iel M HeopraHudeckoi xumuu B 11
KJIaCCe OCYIIECTBIISIETCS Ye€Pe3 UCIOIB30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK
U TIOHATHH, SBISIIOUIMXCS CUCTEMHBIMU JUISl OTACNBHBIX IMPEIMETOB €CTECTBEHHO-HAYyYHOTO
KA.

OO0mue ecTecTBEHHO-HAYyYHbIE TOHITHS: HAyYHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJM3,
CHUHTE3, KIacCu(UKaIs, TMEPUOIUIHOCTh, HAOIIOICHNE, OHKCIEPUMEHT, MOJICITUPOBAHHUE,
U3MEpPEHUE, SABJICHHE.

®dusnka: Marepusi, dHEPrusi, macca, aTroM, dJEKTPOH, MPOTOH, HEWTPOH, HWOH, H30TOII,
pPaZlOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE



COCTOsIHUEC BCIICCTBA, (bHBI/I‘-IeCKI/IC BCJIMYUHBI U CAUMHUIBI UX U3MCPCHUA, CKOPOCTb.
Bbuonorus: xnerka, opraHusM, 3KOCHcTeMa, Onocdepa, Makpo- 1 MUKPO3JIEMEHTHI, BATAMHUHBI,
0OMEH BEIIECTB B OpraHU3MeE.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.
TexHomorus: XUMHYECKasi IPOMBIIIEHHOCTb, METAJTYPrHs, IPOU3BOJCTBO CTPOUTEIHHBIX
MaTepuasoB, CEIbCKOX03HCTBEHHOE TPOU3BOJICTBO, MUIIIEBAs IPOMBIIIEHHOCTD,
dapmaieBTUYECKasi IPOMBINUICHHOCTh, IIPOU3BOJICTBO KOCMETUYECKUX MPETIapaToB,
MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaT€pPHAIIOB, JIEKTPOHHAS TPOMBIIIJICHHOCTD,

HaHOTCXHOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHUE

Bcero 68 u

10 KJIACC
1 4 B Heneto, Beero 34 4y

OpPraHuYecKoil XuMHH.
Teopusi XUMH4ECKOTO

XHMUH: €€ BO3HUMKHOBCHHUC,
Pa3BUTUC U 3HAYCHUC B

coequHenu A. M.
bytneposa, €€ 0OCHOBHbIE
nonoxeHus. CTpyKkTypHbIe
(bopMyIBI OPraHUYECKIX
BenlecTs. ['omonorus,
n3oMepus. XUMHYECKas
CBSI3b B OPTaHUYECKUX
COEJIMHEHUSX: KpaTHbIC

Tema Kon- OCHOBHOE COJIepKaHUE OCHOBHEBIE BUIEI
BO JIEATEIIbHOCTH
4acoB

Paznen 1. 3

Teopernueckne OCHOBBI

OPraHN4eCKON XUMHH

Tema 1. Ilpeqmer 3 [Ipeamet opranuyeckon PackpriBath cMbICI

M3y4aeMbIX MMOHITUI
(BBISBIIATH UX XapaKTepHBIE

CTPOCHUA [IOJIy4€HHH HOBBIX BELIECTB | MPU3HAKH), yCTAaHABIUBATh
OpPraHn4ecKuXx u Marepuaios. Teopus UX B3aUMOCBSI3b.
coeIMHEeHU I CTPOCHHS OPTaHUYECKUX [IpuMeHATH NON0KEHUS

TEOPHUH CTPOECHUS
OPraHUYeCKHUX BEMIECTB A.
M. bytieposa i
00BSICHEHHS 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX
COCTaBa U CTPOECHUS.
Hcnonb30BaTh XMUMUYECKYIO
CHUMBOJIMKY IS

CBA3H, G- U TM-CBA3H. COCTaBJICHUS
[Ipencrasnenue o MOJIEKYJIIPHBIX U
KJaccuukanum CTPYKTYPHBIX
OpPraHMYECKUX BEIIECTB. (pa3BépHyToii,
Homenknarypa COKpaIéHHoi) Gopmyn
OpTaHUYECKUX OpPTraHUYECKUX BEIIECTB.
COEVHEHUN OnpenensaTb BUIBI
(cucremaTuyeckas) u XUMHUYECKOHN CBA3U
TPUBHAJIbHbIE (oguHapHbIe, KpaTHbIC) B

Ha3BaHUS BaAXXHEHIITNIX

MpECTaBUTENEN KIIACCOB

OPraHNYeCKHUX BEIIECTB.
JdemoncTpanuu

— O3HAKOMIJICHHE C

o0pa3iaMu OpraHuYecKuX

BEIIECTB U MaTepHalaMu

Ha UX OCHOBE;

— OIIBITHI IO

OpTraHUYECKUX
coenuHeHusX. PackpriBaTh
pOJIb OPraHUYECKON XUMHUH
B IIpUpO/JIE,
XapaKkTepHU30BaTh €€
3HAYCHUE B KU3HU
YeJI0BeKa, WILTFOCTPUPOBATH
CBA3b C APYTMMH HayKaMHU.
HaOsromaTh 1 OnUCHIBATH




MpEeBpaICHUIO
OpPTraHUYECKUX BEIIECTB
[P HATPEBAHUU
(nnaBneHue, 0OyrIuBaHUE
Y TOpEHUe).

JlabopaTopHBIi ONBIT
— MOJICIIUPOBAHHE
MOJIEKYJI OPraHHYECKUX
BEIIECTB

JIEMOHCTPAIIMOHHBIC
OTIBITHI; TPOBOANTH U
OIMCHIBATH JIAOOPATOPHBIE
OTIBITHI U IPAKTHYECKUE
paboThl

Paznen 2. 13

YrieBoaopoibl

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

Meran u 3TaH —
MIPOCTEMIINE
MpEeICTaBUTEIN aJTKAHOB.
dusnueckue u
XHMHYECKHE CBOMCTBA
(peakiuu 3aMeIeHust u
TOpEHUs ), HAXOXK/ICHHE B
MIPUPO/IE, TIOJTYUYCHUE U
MPUMEHEHUE

MPU3HAKH), YCTAaHABIUBATh
HX B3aMMOCBS3b,
HCITIOJIB30BaTh
COOTBETCTBYIOIIHNE MIOHATHS
MIPY OITMCAHUU COCTaBa,
CTPOEHHS U NIPEBpaALICHUI
OPraHUYEeCKUX COCTUHCHUH.
Hcnons30BaTh XUMHUYECKYIO
CUMBOJIMKY JJIs1
COCTAaBJICHUS
MOJIEKYJIIPHBIX U
CTPYKTYPHBIX
(pa3BépHyToii,
COKpamEHHON) popMy
OpPraHUYECKUX BEIECTB.
VYcranaBauBarth
MPUHAJIE)KHOCTh BELIECTB
K OIpECIICHHOMY KJIaccy
YTJI€BOJOPOAOB IO COCTaBY
Y CTPOCHMIO, HA3bIBATh UX
110 CHCTEMaTUYCCKOU
HOMEHKJIaTyp€; MPUBOIUTH
TPUBUAJIbHBIE HA3BAHUS
OTJEIBbHBIX
IpeICTaBUTENEH
YTII€BOJIOPOIOB.
Onpenenars BUAbI
XHMHYSCKOM CBSI3HU B
MOJIEKYJIaX yriIeBOAOPOJIOB;
XapaKTepU30BaTh
3aBUCUMOCTD PEAKIIMOHHOM
CIIOCOOHOCTU
YII€BOJOPOIOB OT
KpaTHOCTH KOBAJIEHTHOMN
CBS3U. XapaKTEepU30BaATh
COCTaB, CTPOCHHUE,
MpUMeHEeHHe, GU3NYECKUE U
XUMHUYECKHE CBOMCTBA,




Tema 3.
HenpenenbHble
yIJIeBOOPOAbI:
AJIKeHbI, AJIKaHeHbI,
AJIKHHBI

AJKEeHBI: COCTaB U
CTpOEHHE,
TOMOJIOTMYECKUH PSIL.
OTUJIEH U IPOIUIEH —
MPOCTEUIIINE
MIPEICTaBUTENH AJTKEHOB:
¢busnyeckue 1 XUMHYECKHE
CBOMCTBa (peakuu
TUIPUPOBaHUS,
raJIor€HUPOBAHUS,
rUpaTaliy, OKUCICHUS U
MIOJINMEPU3ALUN ),
IIOJIyYE€HUE U IPUMEHEHHE.
Anxanuensl. byraguen-1,3
u MeTunoyTaauen-1,3:
CTPOECHUE, BAKHENIINE
XUMHUYECKHE CBOICTBA
(peakuus
MOJIUMEPHU3ALIH).
ITonyyenue
CUHTETHYECKOTO Kay4yyKa U
PE3UHBI.

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUH PS/I.
AneTtuneH — npocTeimmi
MIpe/ICTaBUTENb AJTKUHOB!
COCTaB, CTPOEHHUE,
(u3nuecKkre 1 XUMHUYECKHe
CBOICTBa (peaKIuu
TUIPUPOBAHUS,
raJIOT€HUPOBAHNS,
rUapaTalu, TOPeHUs ),
MI0JIyYE€HUE U IPUMEHEHHE

Ba)KHEHIIIHE CIIOCOOBI
MOJTYy9CHUSI TUTTUYHBIX
npeJcTaBUTENCH
Pa3IMYHBIX KJIACCOB
yTII€BOJOPOAOB (METaHa,
JTaHa, STWJICHA, alleTUJICHA,
Oyranuena -1,3, 6eHzoa,
TOJIyoJ1a). BBIsSBIATH
TEHETUYECKYIO CBSI3b MEKITY
YIII€BOJOPOAAMH U
MOATBEPKIATh €€ HATHINE
ypaBHEHUSIMHU
COOTBETCTBYIOIINX
XUMHUYECKUX PEAKLUH C
HCIIOJIb30BaHHEM

CTPYKTYPHBIX (POPMYIL.




Tema 4.
ApoMmaTuueckue
yIJIeBOJOPOABI

Apenbl. benzon: cocras,
CTpoeHwue, (GU3nIecKue u
XUMHUYECKHE CBOWCTBA
(peakiuu
raJJOreHUPOBAHUS U
HUTPOBAHUA), IOIYYEHHUE U
npuMeHenue. Tomyon:
COCTaB, CTPOEHHUE,
¢bu3nyeckue 1 XUMUYECKHE
CBOMCTBa (peaKkuu
raJJOreHUPOBAHUS U
HUTPOBAHUA), IOIYYEHHUE U
npuMeHeHue. TOKCHYHOCTh
apeHoB. ['enernueckas
CBSI3b YIJIEBOJIOPOJIOB,
MPUHAIISKALUX K
pa3IMYHbIM KJ1accam

Tema S. Ilpupoansbie
HCTOYHUKH
yIJ1€BOAOPOAOB M MX
nepepadorka

[IpupoiHBIE UICTOYHUKHU
YTJIEBOOPO/IOB.
[IpupoaHbli ra3 u
MONYTHBIE HEPTSIHbBIE ra3bl.
Hedts u eé
npoucxoxaenue. Crocoosl
nepepadoTKu HEPTH:
NIePEroHKa, KPeKUHT
(Tepmuueckuii,
KaTAIUTHYCCKHI),
nrposinas. IIpoayKTsl
nepepaboTKu HePTH, UX
MIPUMEHEHUE B
ITPOMBIIIJIEHHOCTH U B
ObITy. KaMeHHbI# yronb u
MIPOJYKTHI €70
nepepadoTKu
Jdemoncrpauus
— koyekuu «HedTth» n
«YTOoIb».
JlabopaTopHbIe ONBITHI
— 03HAaKOMJIEHHE C
o0pa3iamMu miacTMacc,
Kay4yKOB U PE3UHBI;
— MOJIEIIMPOBAaHNE
MOJIEKYJI YTIIIEBOJOPOJOB U
raJIOr€HONPON3BOAHBIX.
IIpakTuyeckas padora
Ne 1. Ilonyuyenue sTuneHa
Y N3y4YEHHUE €r0 CBOMCTB.
Boruucienus
— [0 YpaBHEHHIO
XUMHYECKON peaKkIu
(Mmaccbl, 00bEMa,
KOJIMYECTBA UCXOAHOIO

XapakTepu3oBaTh
UCTOYHUKHU
YTJIEBOJAOPOIHOTO CHIPBS
(HedTh, IPUPOTHBIH ra3,
yToJib), CIIOCOOBI UX
nepepadoTKU 1
NPaKTUYECKOE IPUMEHEHHE
MOJTy4aeMBIX POAYKTOB.
Hcnonb3oBars
€CTECTBEHHO-Hay4YHbIC
METO/IbI IO3HAHMS —
npoBesieHue, Ha0IroieHue U
OTMCaHNE XUMUYIECKOTO
JKCHEpUMEHTa
(J1abopaTtopHbIEC OMBITH U
NpakTU4YeCKue paboThl).
CrnenoBath mpaBuiiaM
6e3omacHolt paboThI B
nabopaTtopuu npu
WCTIOIh30BaHUHT
XUMHUYECKOH MOCYABI U
000opyI0BaHus, a TAKXKe
npaBuiIaM oOpaleHus ¢
BEIIECTBAMH B
COOTBETCTBHUH C
WHCTPYKIASIMH
BBITOJIHEHUS TaOOPaTOPHBIX
OTIBITOB M MTPAKTHYECKUX
paboT 1o MOTyYEHUIO U
M3YYEHHUIO OPTaHMYECKUX
Bemects. [IpencraBusate
pe3yabTaThI SKCIIEPUMEHTA
B (hopMe 3anucu ypaBHEHU N
COOTBETCTBYIOIIMX PEAKIIHI
U JIeNIaTh BBIBOJIBI HA MX




BEIIIECTBA MWW MIPOJIYKTa
pPEeaKIMK MO U3BECTHBIM
Macce, 00béMY,
KOJIMYECTBY OJTHOTO U3
HCXOIHBIX BEIECTB MIIH
IIPOJYKTOB PEAKIMN)
3au€t Ne 1: YraeBonopoasl

ocHoBe. [IpoBoauThH
BBIYUCIICHUS JJIS
orpeeneHus
MOJIEKYJISIPHOM (hopMyITBI
OpPraHMYECKOTO BEIIEeCTBA,
10 YPABHEHHUIO XUMHYECKON
peaxkuuu.
CamMocTosATENBHO
IUTAHUPOBATh U
OCYIIECTBIISITH CBOIO
M03HABATEJIbHYIO
NeSATEIbHOCTh; TPUHUMATh
aKTUBHOE y4acTue B
IPYNIOBO# y4eOHOMI

IEeITEIbHOCTH
Paznen 3. 13

Kucaopoaconepxamme

OpraHuveckKue

coeIMHEHUS

Tema 6. CiupThbl. 3 [Ipenenvubie PackpbiBath cMbICH
dDeHoa O/JIHOAQTOMHBIE CITUPTHI. U3y4aeMbIX MTOHITHIA

MeTtaHoJI ¥ 3TaHOJI:
CTpoeHue, hu3nueckKue u
XMMHYECKHUE CBOMCTBA
(peakuuu ¢ aKTUBHBIMH
MeTaJUIaMH,
raJloreHOBOIOPOIAMH,
rOpEeHHE), IPUMEHEHUE.
Bonopoanas cBs3b.
[elicTBue MeTaHoJa U
3TaHOJIa Ha OPTraHu3M
YeJI0BeKa.
MHOroaroMHbl€ CIUPTHI.
DTUJICHTJIUKOJb U
[JIMLIEPUH: CTPOCHHUE,
(bU3MYeCKre U XUMUYECKUE
CBOMCTBA
(B3auMozecTBUE CO
IIEIOYHBIMH METaJlJIaMH,
KavyeCTBEHHAs peaKIus Ha
MHOTOQTOMHBIE CITUPTHI).
JleficTBrE Ha OpraHu3m
yenoseka. [[pumenenue
TJIMIIEPUHA U
STUJICHTJIUKOJISL.

®enon. CtpoeHne
MOJIEKYITbI, PU3NYECKUE U
XMMHYECKHUE CBOMCTBA
¢denona. TokcnyHOCTH
tdenona. [Ipumenenne
¢denona

(BBIABIIATH UX XapaKTEPHbIE
pPU3HAKH), YCTAHABINBATD
UX B3aUMOCBSI3b,
UCIIOJIb30BaTh
COOTBETCTBYIOILINE TIOHATHS
IpU OMMCAHUU COCTaBa,
CTPOEHHs U NIPEBpaLICHUI
OpPraHMYECKUX COCIUHECHUH.
Hcnonb30BaTh XUMUYECKYIO
CUMBOJIUKY IS
COCTaBJICHUSI
MOJIEKYJIIPHBIX U
CTPYKTYPHBIX
(pa3BépHyTOH,
COKpaI€HHon) hopmym
OpPraHMYECKUX BEIIECTB.
VYcraHaBiuBaTh
IIPUHA]JIEKHOCTD BELLIECTB
K OIPEJIETICHHOMY KJIaccy
10 COCTAaBY U CTPOCHHIO,
Ha3bIBaTh UX IO
CHUCTEMAaTUYECKOU
HOMEHKJIAType; MPUBOIUTH
TPUBUAJIbHBIE HA3BAHUS




Tema 7. Anbaeruanl.
KapG6onoBbie
KHuca0Thl. ClI10:KHBIE

3¢upsl

Anbnerupl ¥ KETOHBI.
dopmanbaeru,
aleTAIBJETU/: CTPOCHHUE,
¢busnvecKue 1 XUMHUYECKHE
CBOMCTBA (peaKkuuu
OKHCJIEHUS U
BOCCTAHOBJICHMS,
KaueCTBEHHbBIE PEAKIIUH),
IIOJIyYE€HUE U IPUMEHEHHE.
AILIETOH: CTPOCHHE,
¢bu3nyeckue 1 XUMUYECKHE
CBOMCTBa (peaKkuu
OKHCJICHUS U
BOCCTAHOBJICHUS),
IIOJIyYE€HUE U IPUMEHEHHE.
OAHOOCHOBHBIE
npeJenbHble KapOOHOBBIE
KUCJIOTEL. MypaBpuHas u
YKCYCHasl KMUCIIOTHI:
cTpoeHue, hu3nyeckue u
XUMHUYECKHE CBOWCTBA
(cBoiicTBa, o0ITHE IS
KJ1acca KUCJIOT, peaKus
aTepuHUKaIIm),
[I0JIyYE€HUE U IPUMEHEHHE.
CreapuHoBas U 0J€MHOBAA
KHMCJIOTBI KaK
IIPEICTaBUTENHN BBICIIUX
KapOOHOBBIX KHUCJIOT.
Mp11a Kak COJIA BBICIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE JEICTBHE.
CrnosxHble 3(pupbl KaKk
MIPOU3BO/IHBIE KAPOOHOBBIX
KUCHoT. ['uaponus
CJIOKHBIX 3(pupoB. JKupsl.
I'maponus xupos.
IIpuMeHeHue KUPOB.
buonornueckas poJib
KHUPOB

Tema 8. YriaeBoanl

VrneBoasl: cOCTaB,
KJaccuuKanus yrieBo 0B
(MOHO-, I1- 1
MOJTUCaxapusIbl).
['mroxo3a — npocrenmmit
MOHOCaXapua:
0COOCHHOCTH CTPOCHHUS
MOJIEKYJIbI, PU3UYECKUE U
XMMHYECKHUE CBOMCTBA
(B3auMoielicTBHE C
ruapokcuaom meau(1l),
OKHCJICHHE aMMHAYHbIM

OTJIETIbHBIX
MpeCTaBUTENEN
KHCIJIOPOJCOAECPAKAIINX
COCIMHECHUM.
XapakTepu3oBaTh COCTAB,
CTPOEHHUE, TPUMEHEHUE,
(bu3nueckre U XUMHUYECKHE
CBOICTBA, BaXKHEHUIIIIE
CHOCOOBI MOTyYEHUS
TUIAYHBIX MIPEACTaBUTEICH
Pa3JIMYHBIX KJIACCOB
KHCIIOPOICOAEPKAILIUX
coeMHEeHu (MeTaHoIa,
3TaHOJIa, TJIUIIEPUHA,
(dbenomna, popmanpaeruma,
aneTanbAeTu1a, YKCyCHOU
KHCJIOTBI, [JIFOKO3bI,
caxapo3sbl, KpaxmaJia,
[EJUTIOJIO3bI); BBISBIIATD
TE€HETUYECKYIO CBSI3b MEKIY
HHUMH A IOATBEPKIATH €€
HaJIM4Me YpaBHEHUSAMHU
COOTBETCTBYIOIINX
XUMHUYECKUX PEAKLUM C
HCII0JIb30BAaHUEM
CTPYKTYPHBIX (hOPMYIL.
OnuceIBaTh COCTaB,
XUMHUYECKOE CTPOEHUE U
MIPUMEHEHHE KUPOB,
XapaKTEepU30BaTh UX
3HAUYCHHE TS
KU3ZHEAESITEIIbHOCTU
opranu3zmoB. Oco3HaBaTh
OMacHOCTh BO3ACHCTBUSA Ha
YKUBBIE OPTraHU3MBI
OnpeIeTICHHBIX
OpPTraHUYECKUX BEIECTB,
NOSICHATH Ha ITpUMepax
CHOCOOBI YMEHBIIECHUS

Y TIPEOTBPAICHUS UX
BPEIHOTO BO3CHUCTBUS HA
OpTraHu3M 4YeJIOBeKa.
Hcnons3oBars
€CTeCTBEHHO-HAYUHBIC
METO/Ibl TTO3HAHUS —
MpoBeACHUE, HAOTIOICHNE 1
OTHCaHHE XMMUYECKOTO
IKCIIEPUMEHTA
(;1abopaTopHBIE OIBITH U
MpaKTU4ecKe paboThl).
CrenoBath npaBuiIaM




pacTBOPOM OKCHJIa
cepeopa(l),
BOCCTaHOBJICHHUE,
OposkeHue
TUIFOKO3BI), HAXOXACHUE B
pupojie, IpUMEHEHUE,
OuoJstoruuecKas posb.
®dotocuHTe3. PpyKTO3a
KaK U30Mep TIIFOKO3HI.
Caxapoza —
MpeACTaBUTEIh
JMCaxapuioB, TUAPOIIN3,
HaxO0KJICHHUE B MPUPOJIC U
MIPUMCHCHHE.
Kpaxman u nemmtonos3a kak
MIPUPOTHBIC TIOJTUMEPHI.
CrtpoeHue Kkpaxmaia u
LCIII0I0351. OU3NYSCKHE
1 XHUMHYECKHE CBOMCTBA
KpaxMmaja (THIpoJIu3,
KaueCTBEHHAs PEaKIUs C
HOJIOM)

JlabopaTopHble ONBITHI
— IrOpEeHHE CITUPTOB;
— OKHUCJICHHE TaHoJIa
okcugom meau(Il);
— B3aHMO/ICHCTBHEC
IIMIIEPUHA C THAPOKCHIOM
meau(1l);
— OKHUCIICHHE allbJACTHI0B
aMMHAYHBIM PacTBOPOM
okcupa cepedpa(l) u
ruapokcuaoM meau(Il);
— B3aMMO/ICHCTBHUE
Kpaxmajsa ¢ HOJOM.

IIpakTnyeckas padora
Ne 2. CroiicTBa pacTBOpa
YKCYCHOM KUCJIOTHI.

Boiunciaenus

— IO YpaBHEHHIO
XMMHYECKON peaKiuu
(Macchl, 00béMa,
KOJIMYECTBA HUCXOTHOTO
BEIIECTBA WU TIPOAYKTa
pPEeaKINu MO U3BECTHBIM
Macce, 00bEMy,
KOJIMYECTBY OJTHOTO U3
HUCXOJIHBIX BEIISCTB HIIH
MIPOJYKTOB PEaKI1N)
3auét Ne 2:
Kucnoaconepxkaiue
OpraHUYEeCKUEe COCMHEHUS

0e30macHoOi paboTHI B
nabopatopuu pu
UCIIOJIb30BaHUU
XUMHYECKOH MOCYAbI U
o0opyoBaHus, a TaKxKe
IpaBuJIaM 0OpalleHus ¢
BEIIECTBAMH B
COOTBETCTBHUH C
UHCTPYKIUSMU
BBITTOJIHEHUS J1TA00PAaTOPHBIX
OTIBITOB U MPAKTUYECKUX
paboT 1o MOTyYSHUIO U
U3YYEHHUIO OPraHUYECKHUX
BemiecTB. [IpencraBisaTh
Pe3yNIbTaThl SKCIIEPUMEHTA
B (hopMe 3aInucH ypaBHEHHI
COOTBETCTBYIOIIUX PEaKIIUN
¥ JIeJIaTh BBIBOJIBI HA X
ocHose. [IpoBoauTs
BBIUMCIICHHUS JIJIS
OTIpeIeIIeHUs
MOJIEKYJISIPHOU (popMyIIbI
OpPTraHUYECKOTO BEUIECTBa,
110 YPaBHEHUIO XUMHUYECKON
peakiuu. CaMOCTOSITEIBHO
IUTAHUPOBATh U
OCYIIECTBIISITH CBOIO
MO03HABATEIIbHYIO
JeSITeIbHOCTD; TPHHUMATh
aKTUBHOE

y4acTHE B IPYNIIOBOU
yueOHOMI JesITeNbHOCTH




Paznen 4.

A3zoTcoaepixaiiue

OpraHuyecKue

CO€JIMHECHHUS

Tema 9. AMUHBI. Amunbl. MeTunamuH u PackpbiBath cMbICH
AMHUHOKHCJIOTBI. AQHWJIMH: COCTaB, CTPOCHUE, | U3YYaeMbIX MOHSATUHN
Besaku (bu3nuecKkre U XUMUYEeCKUe | (BBISBIISTH UX XapaKTEPHbBIE

cBOlCTBa (TOpeHwue,
B3aMOJEUCTBHE C BOIOU U
KHUCJIOTaMH).
AMMHOKHUCIIOTBI KaKk
amQoTepHbIe
OpraHUYECKHe
coeauHeHus. Pu3nuecKue
Y XMMUYECKHUE CBOKCTBA
AMUHOKHCIIOT (Ha MpuMepe
riiuuHa). bruonorunueckoe
3HAQY€HHE AMHUHOKHCIIOT.
IlenTunael.
benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE
coenuHenus. llepBuynas,
BTOpPUYHAS U TPETUYHAsS
CTPYKTypa OEJIKOB.
XUMHYECKHE CBOMCTBA
OCJIKOB: THIPOJIN3,
JIeHaTypauus,
KaueCTBEHHBIC PEaKIIMK HA
OeNKH.

JdemMoHcTpanuu
— JeHaTypanus OeNKoB
MIPU HATPEBaHUH;
— LIBETHBIE PEAKIINHU
OEJIKOB.

MPU3HAKH), YCTAHABIUBATh
UX B3aHUMOCBSI3b,
KCII0Ih30BaTh
COOTBETCTBYIOIIME MOHATHS
MIpU OMKMCAHUM COCTaBa,
CTPOEHHUS U NPEBpaALICHUI
OPraHUYEeCKUX COCTUHEHUM.
Hcnons30BaTh XUMHUYECKYIO
CUMBOJIUKY JIJIsI
COCTaBJICHUS
MOJIEKYJIIPHBIX U
CTPYKTYPHBIX
(pa3BépHyToii,
COKpalIEéHHON) popmyn
OpPraHUYECKUX BEIIECTB.
Onpenenars
MIPUHAJIC)KHOCTh BEIIECTB
K OIIPE/ICJIECHHOMY KJ1accy
110 COCTaBY U CTPOCHHUIO,
Ha3bIBATh UX IO
CHUCTEMaTUYECKOUN
HOMEHKJIaType; MPUBOIUTH
TPUBUAJILHBIC HA3BAHUS
OTJIETIbHBIX
MIpeACTaBUTENEH.
XapakTepu3oBaTh COCTAB,
CTpPOEHHUE, IPUMEHEHHUE,
(u3nyuecKre U XUMHUYECKUE
CBOMCTBA, BaXKHEHUIIINE
CIOCOOBI OTYYEHUS
TUMHAYHBIX NIPEACTaBUTEICH
a30TCO/ICPKAIINX
COEeIMHEHUH (METHIIaMHHA,
TJIMIMHA, OETTKOB).
OmnuceIBaTh COCTaB,
CTPYKTYPY, OCHOBHBIE
CBOICTBa OEJIKOB; MOSCHATH
Ha IIpuMepax 3HaA4YCHHE
OENKOB I OpraHu3Ma
yenoBeka. Mcnons3oBaTh
€CTECTBEHHO-HAy4YHbIE
METO/IbI TIO3HAHMS —
Ha0JII0/1aTh U OINUCHIBATH
JIEMOHCTPALIMOHHBIN
JKCIEPUMEHT.




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

JESITEIbHOCTH
Pasznen. 5. 2
BricokomounekynsipHbie
COCMHECHUS
Tema 10. 2 OcHoBHble NIOHATHA XUMHUM | Brianets usyyaembiMu
IInacTmaccesl. BBICOKOMOJIEKYJISIPHBIX XUMHUYECKUMHU MTOHATUAMMU:

Kayuyku. Boiiokna

COEMHEHHI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE
3BEHO, CTETIECHb
MOJIMMEPU3ALUHU, CPEIHSIS
MOJIEKYJISIpHasl Macca.
OCHOBHBIE METO/IbI
CUHTE3a
BBICOKOMOJIEKYJIIPHBIX
COCIMHEHUN —
MoJIMMEpU3aLUs U
MOJINKOHJICHCALIMSL.
[TnacTmacchl (MOJUATUIIEH,
TIOJIUITPOIIUJIEH,
MOJIMBUHUJIXJIOPU/I,
TIOJTUCTUPON).
HarypanpHslii u
CUHTETUYECKUE KayuyKu
(OyTannueHoBBIH,
XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BonokHa:
HaTypaJIbHbIE (XJIOMOK,
IepCTh, MENK),
HCKYCCTBEHHbBIE
(arieTaTHOE BOJIOKHO,
BHUCKO3a), CHHTETUYECKUE
(kKampoH ¥ J1aBCcaH).
JdemoHcTpauus
— O03HAaKOMJICHHE C
oOpa3uamu NpUpOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4yKOB

PacKpbIBaTh CMBICI
U3y4aeMbIX MOHATHH U
MPUMEHSTH ITH ITOHSATHS
IpU OMHMCAHUU COCTaBa U
CTPOCHUS
BBICOKOMOJIEKYJISIPHBIX
OpPTaHHYECKUX BEIIECTB,
JUIsL OOBACHEHUS OTJEIbHBIX
(aKTOB U SBICHUH.
Hcnonb30BaTh XUMHUECKYIO
CUMBOJIIUKY JIJIs
COCTaBJICHHS CTPYKTYPHBIX
(hopMyJI BEIIECTB |
yYpaBHEHUU peaKIuii
TOJIUMEPH3AIIH 1
MOJIMKOHACHCAIINH.
OnuceIBaTh COCTaB,
CTPOEHHE, OCHOBHBIE
CBOMCTBA Kay4yKOB,
Hauboee
pacupoCTpaHEHHBIX BUJIOB
IJIACTMACC, BOJIOKOH;
MIPUMCHCHHE

B PA3JIMYHBIX OTPACIAX.
Hcnonb3oBars
€CTeCTBEHHO-Hay4YHbIE
METOIbI TIO3HAHUS —
HaOI0IaTh M ONTUCHIBATH
JIEMOHCTPAIIMOHHBIN
IKCIIEPUMEHT

11 KJIACC. OBIIAA XUMUA

0,5 u B Hexemio, Bcero 17 u

Koi-
BO
4acoB

Tema

OcHOBHOE cofepxkaHue

OCHOBHBIE BUIBI
JIEATENLHOCTHA




Pazgen 1.
Teopetnueckue
OCHOBBI XUMUU

17

Tema 1. Ctpoenne |5 XHUMHUYECKUH IIEMEHT. PackpsiBaTh cMBICT
aTOMOB. Artom. S npo aroma, M3y4aeMbIX MOHATUH
Ilepuoanyeckui M30TOIIbI. DJIEKTPOHHAA (BBIABIIATH UX XapaKTEpPHBIE
3aKOH H o0oJiouka. DHepreTuYecKue | MpU3HAKHU), yCTaHABIUBAThH
Iepuoanueckas YPOBHH, MOYPOBHHU. WX B3aHMOCBs3b. PackpriBaTh
cucreMa ATomHbIE OpOUTaNy, S-, P-, | CMBICI IEPUOIUYECKOTO
XMMHYECKHUX d-snementer. Ocobennoctr | 3akona JI. . Menneneesa u
3jaemenToB /I. U. pacnpeneneHus 3JIEKTPOHOB | IEMOHCTPUPOBATh €TI0
MenpaeneeBa 10 OpOUTAISIM B aTOMaxX CHUCTEMAaTU3UPYIOIIYIO,
AIIEMEHTOB MEPBBIX YETHIPEX | OOBSCHUTEIBHYIO U
MEePUOIOB. DIIEKTPOHHAs MPOTHOCTUYECKYIO (DYHKIIUU.
KOH(UTYypalus aTOMOB. XapakTepu3oBaTh
[Tepuoauueckuii 3aKOH U 3JIEKTPOHHOE CTPOEHUE
[lepuonnueckas cucrema aTOMOB XUMHYECKHUX
XUMUYECKHX AIeMeHTOB J[. | anemenToB 1—4 nepuoios,
N. MenpeneeBa. Cs3b UCIIOJIB3Ys TIOHSTHSA S-, P-, d-
NEPUOANYECKOI0 3aKOHA U AJIEKTPOHHBIE OPOUTAIIH,
[lepuonnueckoii cucTemsl SHEPreTUYECKUE YPOBHHU.
XUMHUYECKHX AJIeMeHTOB [[. | OOBSICHITH 3aKOHOMEPHOCTH
. MeunneneeBa U3MEHEHUS CBOUCTB
C COBpEMEHHOU Teopuen XUMHUYECKUX JIIEMEHTOB M MX
CTPOEHHUSI ATOMOB. COEIMHEHUH 110 MepUoIaM U
3aKOHOMEPHOCTH rpynmnaM Ilepuonnueckoit
U3MEHEHUS CBOWCTB cucremsl J[. 1. Menzaeneesa
XUMUYECKHUX JIEMEHTOB
1 00pa3yeMbIX UMHU MPOCTHIX
Y CJIO’KHBIX BEIIECTB 11O
rpynmnaM v nepuoiam.
3HaueHue NepruoIMYeCcKoro
3aKOHA B Pa3BUTHUU HAYKH.
JdemMoHcTpanuu
Buaer Tadmuig
«Ilepuoanueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB J].
H. MenaeneeBa»
Tema 2. Ctpoenune |4 CrpoeHue BeniecTsa. PackpsiBaTh cMBICTT

BellecTBa.
MHuoroo0pa3ue
BeleCTB

XuMudeckas CBI3b. BUIEBI
XUMHYECKON CBSA3U
(KoBasIeHTHAs! HETIOJISIPHAS U
MOJISIpHASI, UIOHHAS,
MeTaJlJTn4ecKast).
Mexanu3mbl 00pa3zoBaHUs
KOBAJIEHTHON XUMHYUECKOH
CBs13M (OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIH).
Bonoponnas cBs3b.
BanenTHOCTS.
DIIEKTPOOTPULIATENBHOCTb.
Crenenb okuciieHus. Mo

M3y4aeMbIX MMOHATUH
(BBIOENATH UX XapaKTEpHBIE
MIPU3HAKHN ) ¥ IPUMEHSITh 3TH
MOHSATHUS MIPU OTIMCAHUH
COCTaBa M CTPOCHMS BEILIECTB,
JIIsL OOBSICHEHHUS OTACIbHBIX
(GakTOB U SIBICHUU.
Onpenensats BUABI
XUMHYECKOM CBSI3U
(KOBaJICHTHOM, HOHHOW,
METaJLUTHYECKOIM,
BOJIOPOJIHOM) B
COCIMHCHUSX; THII




KaTHUOHBI M aHUOHEI.
BemecTBa MOIEKyISpHOTO U
HEMOJICKYJISIPHOTO
CTpPOEHHUsI. 3aKOH
IMOCTOSTHCTBA COCTaBa
BelecTBa. THIIBI
KPUCTAJUIMYECKUX PEIIETOK
U CBOMCTBA BEIIICCTB.
[TonsiTE O TUCTIEPCHBIX
cuctemax. McTuHHEBIE U
KOJIJIOUTHBIE PACTBOPBI.
MaccoBas 10J1s BEIeCTBA B
pacTBope.

Krnaccudukanus
HEOPraHUYECKUX
coennHeHnui. Homenknarypa
HEOPraHWYECKUX BEIIECTB.
I'emeTnyeckas CBA3b
HEOPraHUYECKHUX BEIECTB,
MPUHAJICIKALUAX

K pa3JInYHbIM KJIaccam

KPHUCTAJUIMYECKON PEIIETKHI
KOHKPETHOI'O BEIIECTBA.
Onpenensats BaICeHTHOCTh U
CTCIICHb OKHCJICHUA
XUMHUYECKUX DJIEMEHTOB B
COCAMHCHUAX PA3JIMIHOI'O
cocrasa. [IpoBoauthb
BBIYUCIICHUS C
MCIOJIb30BaHUEM TIOHATHUS
«MaccoBas J10J1sl BELLIECTBA B
pactBope». Bnaners
HN3Yy4aCMbIMU XUMHWYCCKUMU
MOHITUSIMH

Tema 3.
Xumuuyeckue
peakuumn

XuMHYecKasi peakiusi.
Krnaccudukanus
XUMHUYECKUX Peakluii B
HEOPraHWYEeCKON 1
OpraHUYeCKON XUMUHU.
3aKoH COXpaHEHUsI MaCChl
BEILIECTB; 3aKOH COXPaHEHUs
Y TIPEBpAIICHHS YHEPTUU
MIPU XUMHUYECKHUX PEAKIIHSIX.
CxopocTh peakuuu, eé
3aBHCHUMOCTH OT Pa3IMYHBIX
¢dakTopoB. ObpaTumMbIe
peakuu. XMMHYECKOE
paBHOBecue. DaKTOPHI,
BITUSIONINE HA COCTOSTHUE
XUMHUYECKOTO PAaBHOBECHS.
ITpunnun Jle Hlarense.
DNeKTpoIUTUYECKAst
nuccormanus. CHIbHbIC U
CI1a0bIe AIEKTPOJIUTHI.
Cpena BOAHBIX pacTBOPOB
BEILIECTB: KUcas,
HEWTpaJIbHAas, NIEJIOYHAS.
Touamue o 6000poOHOM
noxkazamene (pH) pacmeopa.
Peakuuu nonHoro ooMeHa.
T'uoponus opeanuveckux u
HEOP2AHUYECKUX BEUjeCIns.
OKuCIUTENnbHO-
BOCCTAHOBUTEJIbHBIE

OOBACHATH 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOU
PEaKIuu OT PA3IUYHBIX
dakTopoB. Onpenensith
XapakTep CMELICHUS
XUMHUYECKOTO PAaBHOBECHS B
3aBUCUMOCTH OT BHEILIHETO
Bo3aeicTBUS (mpuHIMN Jle
[Matenbe). CocTaBusiTh
YpaBHEHUS peaKUi
Pa3JIMYHBIX TUIIOB; MOJHBIE U
COKpAILEHHBIE YPaBHEHUS
peaxiuit HOHHOTO OOMeHa,
YVUUTHIBAs YCIOBUS, TIPH
KOTOPBIX 3TH PEAKIIMH UTYT
Ito koHua. Mcnons3zoBars
€CTECTBEHHO-HAyUHbIE
METO/1bl TO3HAHUS —
MIPOBEICHNE, HAOIIOICHUE U
ONUCaHUE XUMUYECKOTO
IKCIIEPUMEHTA
(IeMOoHCTpalMOHHBIE U
71a00paTOPHBIE OTIBITHI,
MpaKTH4eCKHe paboThl): IO
OTIPENICTICHUIO CPEJIBI BOTHBIX
pPacTBOPOB BEIIECTB, pEAKIUi
MOHHOTO OOMEHA, BIUSHHIO
pa3IN4YHbIX (haKTOPOB Ha
CKOpPOCTb PEAKIIHIA.
CrnenoBaTh npaBuiIam




peakuuu. [lonstre 06
AJIEKTPOJIN3€E PaCIJIaBOB U
pacTBOpPOB COJICH.
IIpuMeHeHue 31eKTpoIIn3a.
JdemoHcTpauuu
— Mozenu
KPUCTAJUTMYECKUX PELIETOK;
— pa3JoKeHue NepoKCuaa
BOJIOPO/iA B PUCYTCTBUHU
KaTajau3aTopa.
JlaGopaTropHblie padoThI
— IPOBEJCHUE PEAKLIUI
HOHHOI'0 OOMEHA;
— ONPEJEIICHUE CPEIbI
PacTBOPOB BEILLECTB C
MIOMOIIbIO YHUBEPCATIHLHOTIO
MHJUKATOPA.
IIpakTuyeckas padora
Ne 1. Bnustnue pa3ianuHbIX
(bakTOpOB HA CKOPOCTH
XUMHUYECKOW PEaKIUH.
Berunciienus
— pacueTsl ¢
HCII0JIb30BAHUEM MOHATHUS
«MaccoBas J10J1s
PacTBOPEHHOTO BEIIECTBAY;
— Pacy€Thl 110 YpaBHEHUAM
XUMHUYECKUX PEAKUU, B TOM

MIOJTb30BAHUST XUMUYECKOM
MOCYI0H 1 JIaOOPaTOPHBIM
000pyTIOBaHUEM.
[TpencraBasTh pe3yabTaThl
XHUMHYECKOTO SKCIIEPUMEHTA
B (hopMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIIUN
U JIeTIaTh BBIBOJBI HA MX
ocHoge. [TpoBoauTh
BBIYUCIICHHSI T10 YPABHEHUSIM
XUMHUYECKHX PEaKIUi, B TOM
YHCIIe TEPMOXUMHUECKHUE
pacdEThl

YUCJIE TEPMOXUMUYECKHE
pacy€Tsl

BEIIECTB. XUMHUCCKUE
peakiuu

3auét Ne 1.MHorooGpasue

12 KIIACC. HEOPTAHUYECKASA XUMUA

0,5 u B Hexemto, Bcero 17 a

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

Pasnen 1. 15

Heoprannueckas

XUMUS

Tema 1. 8 Hewmeramnsl. [Tonoxenune PackpsIBaTh CMBICT N3y4aeMBbIX

Hemeranusbl HEMETAJIJIOB B MOHATUM (BBIAETATH UX

[Iepnonnueckoii cucreme
XUMHUYECKHX 3JIEMEHTOB /]
. MenneneeBa u
0COOEHHOCTH CTPOCHUS
atomoB. du3nueckue
CBOMCTBAa HEMETAILJIOB.
ANIOTpONHS HEMETAIIIOB
(Ha mpuMepe KUCIopoa,

XapaKTepHble MPU3HAKHN) U
MPUMEHSTH 3T MOHITUS TIPU
OINMCAaHUU COCTaBa U CTPOCHUS
BEIIIECTB, JUIsI O0OBSICHEHUS
OTIENBHBIX (DAKTOB W SBIICHHUH.
OOBscHATH 001IHE
3aKOHOMEPHOCTH B U3MEHEHHUHU
CBOWCTB HEMETAJUIOB M UX




cepsl, hocdopa u
yriaepoaa).

XUMUYECKUE CBOMCTBA
BOXHEUIIMX HEMETAIIOB
(ranoreHoB, cepbl, a30Ta,
docdopa, yrnepona u
KPEMHHS) B UX
COCIMHEHUH (OKCHJIOB,
KHCIIOPO/ICOACPIKAIINX
KHUCJIOT, BOJOPOJIHBIX
COCTMHCHHM ).
[IpuMeHeHne Ba)KHEUIINX
HEMETAIJIOB U UX
COEMHEHHI

COCMHEHHH C y4ETOM CTPOCHHUS
HX aTOMOB U IMOJOKEHHUS B
[Tepuonuueckoit cucreme
XUMHUYECKUX djiemMeHToB J[. U.
MenpeneeBa. XapakTepu30BaTh
(omuchIBaTh) OOIIUE XUMUIECKUE
CBOMCTBA HEMETAIIIOB, UX
BaXKHEHIIINX COSANHCHUMN,
MOATBEPIKIAsl TO ONHUCAHUE
IIpUMepaMu ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX
peakuuii. XapakTepu3oBaTh
BJIMSIHUE HEMETAJUIOB U UX
COEMHEHHI Ha )KUBbIC
OpraHU3MBbl; OIIMCHIBAThH
MPUMEHEHUE B PA3IMYHBIX
00JacTIX IPaKTHYECKOM
JESITEIbHOCTH YEJIOBEKA.
[TonTBepk1aTh CylmiecTBOBaHUE
TEHETUYECKOH CBSA3U MEXKIY
HEOPTraHWYECKUMH BEIIECTBAMU C
MOMOILIbIO YPABHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peakuuii. PackpbiBaTh CyIIHOCTh
OKHCITUTEILHOBOCCTAHOBUTEIIBHBIX
peakuuii MocpeICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO
OanaHca 3TUX peaKIUi.
[IpoBoauTh peakium,
MOATBEPKIAIOIINE XapaAKTEPHbIE
CBOICTBA U3y4YaE€MbIX BEIIECTB,
pacno3HaBaTh ONBITHBIM ITYTEM
AQHUOHBI, TPUCYTCTBYIOIINE B
BOJHBIX pacTBopax. Mcnonb3oBaTh
€CTECTBEHHO-HAYUHBIE METO/IbI
MO3HAHUSI — IPOBE/ICHHUE,
Ha0JII0/IEHNE U OITUCaHKe
XUMHUYECKOTO SKCIIEPUMEHTA
(meMOoHCTpaIMOHHBIC U
1a00paTOpPHBIE OMBITHI,
MpaKTU4ecKre paboThl).
[IpencraBasTe pe3ynbTaThl
XUMHYECKOTO IKCTIEPUMEHTA B
(dhopMme 3amucu ypaBHEHUN
COOTBETCTBYIOIINX PEAKIIUN U
JieaTh BBIBOJIBI HA KX OCHOBE.
CnenoBaTh npaBHIIaM
M0JIb30BaHUS XUMUYECKON
MOCYA0H U J1abopaTOPHBIM
obopynoBanuem. [IpoBoauTh
BBIYHMCIICHHS TI0 YPaBHEHUSIM
XUMUYECKUX PEaKIUu.




CamocCTOSATeNbHO IAHUPOBATH
OCYILECTBIISATH CBOIO
II03HABATEJBHYIO JIESTEITLHOCTD;
MPUHUMATh AKTUBHOE yYaCTHE B
TPYIIOBOH yueOHOM
JESTEIILHOCTH

Tema 2.
MeTaniabl

Meramnsl. Ilonoxenue
MECTaJIJIOB B
[Tepuonuueckoit cucreme
XUMHUYECKUX dJIEMEHTOR /1.
. Menneneena.
OcoOeHHOCTH CTPOCHUS
AJICKTPOHHBIX 000JI0UEK
aToMoB MeTaiuioB. OO1me
(bu3uvecKue CBONCTBA
MeTaioB. CIUIaBbl
METAJIJIOB.
DNEeKTPOXUMUYECKUN P
HaIpsHKEHUH METaJlIOB.
XUMHUYECKHE CBOMCTBA
BaKHEHMIIIUX METAJIOB
(HaTpwuii, KaNMMii, KAJIbIHM,
MarHuy, aJfOMAHUH, IINHK,
XpOM, JKeJe30, Me/lb) U UX
COCTMHEHU.
OO6mmume crocoObl
MOJIy4EHHUsI METAIIJIOB.
Meramnyprus. Koppo3us
MeTaiuioB. CriocoObl
3aIUTHl OT KOPPO3HUH.
[IpuMeHeHne MeTasioB B
OBITY U TEXHUKE
JdeMoHcTpanuu
— 00pa3iibl HEMETAIIOB;
— B3aMMOJICHCTBUE MEOU
C Q30THOM KHMCJIOTOM
Pa3INYHON KOHIEHTPALIVH;
— Koyuteknus «MeTaibl
U CILIAaBBIY.
JlabopaTopHbIe ONbITHI
— Ka4eCTBEHHBIE PEeaKIun
Ha aHUOHBI U KATHOH
aAMMOHHS;
— B3aMMO/ICHCTBHUE
THAPOKCH]IA ATFOMUHHUS C
pacTBOpamMu KUCIIOT U
IIeI0YCH;
— KAQ4YEeCTBEHHBIE PEeaKIun
Ha KaTUOHBI METAJIJIOB.
IIpakTnyeckne padoTsl
Ne 1. Pemenue
SKCIEPUMEHTAJIbHBIX 33124

PackpsiBaTh cMBICT N3y4aeMbIX
MOHATUHN (BBLACIATH UX
XapaKTepHble MPU3HAKHU) U
MPUMEHATD 3TU MOHATHUS TIPU
ONMCAHUU COCTABA U CTPOEHUS
BEIIECTB, I O0bICHEHHUS
OTJICbHBIX (PAKTOB U SBICHUH.
OOBSICHATH 001IIHE
3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 3JIEMEHTOB — METAJIJIOB U
UX COCIMHEHUN C yUETOM
CTPOCHHUSI X aTOMOB M MOJIOKEHUS
B [leproanueckon cucreme
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. XapakTepru3oBaTh
(omuceIBaTh) 00LIME XUMUYECKUE
CBOMCTBa METAJLJIOB, UX
BAKHEHUIIINX COCAUHCHUI,
MOATBEPIK/Asl TO ONUCAHUE
IIpUMEpaMH YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX
peakiuii; TpUMEHEHUE METAJIOB B
pa3IMYHBIX 00JaCTSX, a TAKXKe
WCTIOB30BAHUE UX JJIS CO3/IaHUS
COBPEMEHHBIX MaTE€pPUAJIOB U
TexHoJIoTHi. ONMKUCHIBATH CIIOCOOBI
3allUTHl METANIOB OT KOPPO3UHU.
PackpsiBaTh CyniHOCTB
OKHCITUTENBHO-
BOCCTAaHOBUTEJIBHBIX PEaKLUN
MOCPECTBOM COCTABJICHHUS
ANEKTPOHHOTO OalaHca 3TUX
peakuuii. [IpoBoauts peakumu,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOICTBA U3y4aE€MbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM MYTEM
HWOHBI METAIJIOB,
MPUCYTCTBYIOIIHNE B BOJHBIX
pactBopax. Mcnonb3oBarh
€CTECTBEHHO-HAyUHbIE METO/IbI
TIO3HAHMS — TPOBEJICHHE,
HaOJI0/IeHNE U OMTUCaHKe
XUMHYECKOTO IKCTICPUMEHTA
(IeMOHCTpAIMOHHBIE U
71a00paTOPHBIE OTIBITHI,
IPAKTUYECKHE PaOOTHI).




o teme «Hemerasmibiy;
Ne 2. Pemienue
9KCIIEPUMEHTANIBHBIX 3a71a4
1o teme «MeTajuiby.
Bouruncienus
— pacu€Thl MacChl
BelIeCcTBa UK 00bEMaA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEILlECTBa,
Macce Wi 00bEMY OTHOTO
U3 y4acTBYIOUIHUX B
pEeaKINK BEIIECTB;
pacu€Tsl Macchl (00BEMa,
KOJINYECTBA BEIIIECTBA)
MIPOJYKTOB PEaKIUu, €CIIu
OJIHO U3 BEIIIECTB UMEET
MIPUMECH;
— Pacy€Thl MacChl
(oOBéMma, Kon4ecTBa
BEIIECTBA) MPOYKTa
peaKkIfu, €Clii OTHO U3
BEIIECTB JIaHO B BHUJIE
pacTBOpa € ONpeaeIEHHON
MAacCOBOH JoyeH
PacTBOPEHHOTO BEILIECTBA.
3auér Ne 1: Metasisl u
HEMETaJUIbI

[TpexcTaBasTh pe3yibTaThI
XMMHYECKOTO SKCIICPUMEHTA B
(dopme 3anncu ypaBHEHUI
COOTBETCTBYIOIIMX PEAKLIUN U
JIe7IaTh BHIBOJIBI HA MIX OCHOBE.
CrnenoBath npaBuiiaM
HOJIb30BaHMSI XUMHUYECKOM
MOCYI0H 1 J1abOPaTOPHBIM
obopynosanueM. [IpoBonuTs
BBIYKCJICHUS 110 YPAaBHEHUSIM
XMMHYECKHX PEaKInii.

Pazgen 2. Xumus
U )KU3Hb

Tema 3. Xumusa
M JKU3Hb

Ponp xumun B
obecneueHUH
9KOJIOTHYCCKOM,
SHEPreTUYECKON U
MHUILEBON OE30I1aCHOCTH,
Pa3BUTUU MEAUIUHBI.
[TonsATHE O HAyYHBIX
METOAaX MO3HAHHUS
BEIIECTB U XUMUYECKHUX
peaKuui.
[Ipencrasnenus: 06 oOmUX
Hay4HbIX IPHUHIIMIAX
MIPOMBIIIIICHHOTO
MOJTYYEHUs] Ba)KHEUILINX
BEIIICCTB.

UYenoBek B MUpE BEUIECTB
1 MaTepHaioB:
BAKHEWILINE CTPOUTENbHBIE
MaTepuabl,
KOHCTPYKLIHMOHHBIE
MaTepuaibl, KPacKH,
CTEKJIO0, KEpaMHKa,
MaTepHuabl s

CdopmynupoBath npaBusia
6e30macHOro odpaleHus ¢
XUMUYECKUMH BEIIECTBAMU B
ObITY

PackpsiBaTh posib XUMHH B
PELICHUHN YHEPTEeTUYECKHUX,
CBIPBEBBIX U IKOJIOTHIECKUX
npo0JieM YeIoBeuecTBa,
OTIMCHIBATh OCHOBHBIE
HaTpaBIECHUS Pa3BUTH
XUMUYECKON HAYKH U TEXHOJIOTUH.
[IpumensTh mpaBuiIa 6€30MaCHOTO
oOparieHus ¢ BeIeCTBaMH,
WCIIOIb3YEMBIMU B TOBCEHEBHOM
YKWU3HH, TIPABUJIA TTIOBEJCHUS B
LEeJsIX cOepeeHHsI 30POBbS U
OKpY>Karoller NpUpOTHON CPEbI;
MMOHUMATH Bpe (OMacHOCTD)
BO3JICUCTBHUS HA JKUBLIE
OpraHU3MbI OIIPEIETEHHBIX
BerecTB cMmbich nokazarens [TJIK,
MOSICHATH Ha TIPUMEPaxX CIOCOOBI
YMEHBIIECHUS U TIPEAOTBPAICHUS




ANEKTPOHUKH, WX BPEIHOTO BO3JIEHCTBUSI.
HaHOMAaTepHAbI, AHanu3upoBaTh U KPUTUICCKU
OpraHUYecKue u OLICHUBATh WH(OPMALIHUIO,
MUHEpAJIbHbIE yIOOPEHUs. | CBI3aHHYIO C XUMHYECKUMHU
XUMHUS U 3J0pPOBBE IPOLECCAaMH U UX BIUSHUEM Ha
YeJloBeKa: IpaBuiia COCTOSIHUE OKPYKAIOIEH Cpe/ibl.
WCIIOJIb30BAHUS Hcnonb30Bath moyueHHbIE
JI€KapCTBEHHBIX 3HAHUS U MPEJCTaBICHUS O chepax
[pernapaToB; MpaBuja JeSITeNIbHOCTH, CBA3aHHBIX C
0e30macHoro HAyKOH M COBPEMEHHBIMH
WCIIOJIb30BAHUSA TEXHOJIOTHSIMU, KaK OCHOBY JUISI
IpernaparoB OBITOBOM OpHEHTAIH B BEIOOpE CBOEH
XHMMHH B TTIOBCETHEBHOM Oynymiei mpodeccuoHaTbHOM
KHU3HH nesitenbHOCTH. [IpuHIMAaTh
ydacTHhe B 00CYKJICHUH MTpoOIIeM
XUMHYECKOHN U 3KOJIOTMYECKOM
HAIpPaBIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO TTO3UIIUIO 11O
npobiieMe U npejyiaraTh
BO3MOJKHBIE ITYTH €€ peleHus

CAMOCTOATEJIBHOE N3YYEHUE B 10 KJIACCE

Tema

Koa-Bo yacoB

Teopust ctpoenust opranuueckux coeanHenuit A. M. bytieposa, eé
OCHOBHBIE TTOJIOKECHUS.

1

duznyeckne 1 XMMHUYECKHUE CBOICTBA (peaKuy 3aMEIEeHUs U TOPEHMUS),
HaxO0KJICHHE B IIPUPOJIE, IOJIYYCHUE U IPUMEHECHHE

Ankanuensl. byranuen-1,3 u metunOyranuen-1,3: ctpoeHue, BaXHeHIme
XUMHUYECKHE CBOMCTBa (peakius nonumepusamnun). [lomyyenue
CUHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHHS, TOMOJIOTHYECKHUM DS,
AlleTUIIEH — MPOCTEUIINI TPEACTABUTEINb AJIKUHOB: COCTaB, CTPOCHUE,
(bu3nUecKre U XUMUYECKHE CBOMCTBA (peakluy THIPUPOBAHUS,
raJIOTeHUPOBAHMUS, TUIpATAIlH, TOPEHMSI), TOTYYEeHUE U IPUMEHEHUE

Tonyon: cocras, ctpoenue, puznyeckre 1 XUMUYECKUE CBOICTBA (peakLuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), [TOJIy4€HUE U IPUMEHEHHUE.
Tokcu4yHOCTH apeHOoB. I eHeThUecKas CBA3b yII€BOAOPOIOB,
MIPUHAJUIEKAIUX K Pa3JIMYHBIM KJIacCaM

Crioco0b1 nepepaOoTKH He(TH: IEPETOHKA, KPEKUHT (TEPMUYECKUH,
KaTaauTHudeckuii), muponus. [IpoaykTsl nepepaboTku HeDTH, UX
IIPUMEHEHHE B TIPOMBIIIJICHHOCTU U B ObITY. KaMeHHBIH yroib ¥ MpoayKThI
ero nepepaboTKu

MHoroaToMHBIS CIIMPTHI. OTHICHTIINKOIb U TIIMOCPUH: CTPOCHHUC,
(1)I/ISI/ILICCKI/IC 1 XMMHYECKHE CBOMCTBA (BSaHMOHCﬁCTBHC CO IICJIOYHBIMHA
MCTaJuIaMH, KaYE€CTBCHHAs PCaKIMd Ha MHOTOATOMHBIC CHI/IPTBI).
I[eﬁCTBHC Ha OpraHu3M 4€JIOBCKaA. HpI/IMeHeHI/Ie TJIMIEprUHa U
OTUIICHTJINKOJIA.




®enoin. CtpoeHue MOJICKYJIbI, PU3NYECKHE U XUMUYECKUE CBOWCTBA
¢denona. Tokcnunocts (eHona. [lpumenenne penona

CrnoxHble 3¢upbl Kak NPOU3BOJAHbIE KAPOOHOBBIX KUCIOT. ['naponu3
clokHBIX 3¢upoB. XKupsl. ['uaponus xxupos. [IpumeHneHmne KUpoB.
buonoruyeckas poib ;KMpOB

Kpaxmai u nemnosno3a kak npupoausle nosmmepsl. CTpoeHune kpaxmaia 1
1101036l PU3HUEcKUe U XUMUYECKHE CBOMCTBA KpaxMala

[MenTuapl. benku kak TPUPOTHBIE BEICOKOMOJICKYIISIPHBIE COSAMHCHHUS.
[TepBu4Has, BTOpUYHAS M TPETHYHAS CTPYKTypa OeIKOB. XMMHUYECKUE
CBOMCTBA OCJIKOB: TUAPOJIN3, IEHATYPALINS, KAUECTBEHHBIC PEAKIINH Ha
OEJIKH.

OCHOBHBIE OHATUS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN: MOHOMED,
IIOJINMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALIAN, CPEIHASA
MoJIeKyJsipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX
COECMHEHUI — MOJIMMEPHU3aLus U MOJTUKOHICH AL,

[TnacTmaccsl (ITOJIMATUIIEH, TOIUIPOIHIIEH, TOTUBUHWIXJIOPU/,
nonuctupon). HarypanbHelil 1 CUHTETUYECKUE KayuyKH (OyTaleHOBBIH,
XJIOPOIIPEHOBBIN U M30IPEHOBBIN). BoslokHa: HaTypalibHbIE (XJIOIOK,
LIePCTh, MIENK), UCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BUCKO3a),
CUHTETHYECKHE (KAIIPOH U JIABCaH).




