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INOACHUTEJIbBHAS 3AIINCKA

OcHOBY MOIX0IIOB K pa3paboTke mpumepHoil paboueit mporpammbel COO mo XuMmuH, K
OTIpeIeNIeHUI0 O0IIel CTpaTerul 00Y4eHUs, BOCHUTAHUS U PA3BUTHUS 00YJaIOIUXCs CPEICTBAMH
yaeOHoro mpeamera «Xumusi» i 10—11 kmaccoB Ha ©0a30BOM  YpPOBHE COCTaBHIIH
koHuentyanpable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COIEpKaHMS,
pe3ysnbTaToB 00y4YeHHs U TpeOOBAaHUM K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

B cooTBeTCTBHM C JaHHBIMHU MOJIOKEHUSIMU ITpUMepHasi pabouast nporpamma COO (6a30BbIit
YPOBEHB): yCTaHABJIMBAET 00s3aTenbHOE (MHBAPUAHTHOE) MIPEIMETHOE CO/ICPKAHUE, OTPEeIIsieT
KOJIMYECTBEHHBIE M KAUECTBEHHBIE €r0 XapaKTEPUCTUKU Ha Ka)KJIOM dTalle W3Y4eHMsl [IPEeIMETa,
pelycMaTpUBaAET IPUHIIUIIBI CTPYKTYPUPOBAHUS COJEPKAHUS U PACPEICIICHUS €To 110 Kilaccam,
OCHOBHBIM paszfieflaM U TeMaM Kypca; MaéT MpHUMEpHOE paclpeleleHue Y4eOHBIX YacoB I10
TEMaTHUYECKUM pa3/iesiaM, PEKOMEHyeT IPUMEPHYIO MOCIEI0BATEIbHOCTh U3yUEHHS OTACIbHBIX
TEM Kypca ¢ y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKU y4€OHOT0 Ipoliecca,
BO3pacTHBIX ocoOeHHocTel ywammxcs 10—I11 kiaccoB; qaéT METOAWYECKYIO WHTEPIPETAIHIO
eneit u3ydeHus nmpeaMera Ha ypoBHE: COBPEMEHHBIX IPHOPUTETOB B CUCTEME CPEIHEr0 00IIero
o0pa3oBaHUs, COJEPKATEIbHON XapaKTePUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
OCHOBHOI 00pa30oBaTeNbHON TIPOrpaMMBbI CpefHero oO0mero oOpa3oBaHHS (JIMYHOCTHBIX,
METanpeIMETHbIX, IPEIMETHBIX), OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEJIbHOM JESITEIBbHOCTU
YUEHHKA 10 OCBOGHUIO cojepxkaHus npeamera. [lo BceM Ha3BaHHBIM MO3UIUSM B MPOrpaMMe
coOIoZicHa TMPEeMCTBEHHOCTh C [lpuMepHOil paboueli mTporpaMMoil OCHOBHOTO OOIIETO
006pa3zoBaHus MO XUMHH (11 8—9 KIaccoB 00pa30BaTeNIbHBIX OPraHu3aluii, 6a30Bblil ypoBeHb)L.

JlanHast mporpamma SIBJISI€TCSl OPUEHTHPOM JJI COCTABJIEHUs pabo4MX MPOTrpaMM, aBTOPbI
KOTOPBIX MOTYT MPEMJIOKHUTh CBOW MOAXOJ K CTPYKTYPHUPOBAaHUIO W MOCIEAOBATEIbHOCTU
U3ydeHHsl ydeOHOTrO MaTepuala, a Takke CBOE BUACHHWE OTHOCHTEIHHO BO3MOKHOCTH BBIOOpA
BapHAaTUBHOW COCTAaBJISIONICH CoOJEp)KaHWsA TpeaMeTa JOMOJHUTEIBHO K 00s3aTe’lbHON
(MHBapUaHTHOMW) YaCTH €r0 COAEpKAHMUSL.

OBLIASA XAPAKTEPUCTHUKA YYEBHOT'O ITIPEJIMETA «XUMMUS»

Xummnueckoe 00pazoBaHue, OJy4yaeMO€ BBITYCKHUKAMU CPEIHEH LIKOJIbI, IBISETCS
HEOTHEMJIEMOH 4aCThI0 UX 00pa30BaHHOCTH. OHO CIIY’KUT 3aBEPILAIOLINM JTAllOM pealu3aluu
Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KJIFOUEBBIX IEHHOCTEH, IPUCYIINUX 1IETOCTHON
CUCTEME XUMUYECKOT0 00pa30oBaHusl. JTU IIEHHOCTU KAacalOTCsl IO3HAHUSI 3aKOHOB MPUPO/IBL,
(dbopMHpOBaHMS MUPOBO33pEHMSI U OOIIEH KYJIbTYphI YEJIOBEKA, a TAKKE SKOJIOTMUECKU
000CHOBAaHHOI'O OTHOILEHUS K CBOEMY 3/I0pPOBBIO U IPUPOIHON cpene. Peamusyercs
XUMHYECKOe 00pa3oBaHMe y4yalllUXCsl CpeIHEH IIKOJIbI CpeICTBaMHU y4eOHOTro IpeMeTa
«XHUMHS», COAEPKAHUE U TOCTPOCHUE KOTOPOTO ONPEIEICHBI B IPOrPAMME C YIETOM
crenu(UKN HayKu XUMUH, €€
CoJIep)KaHHE U TIOCTPOEHHUE KOTOPOTO OIpEAENIEHbl B IPOrpaMMe ¢ y4ETOM crieln(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 3HAUYCHHU
HayKHA XUMHUH:
XuMHS KaK 2JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHOM
[UBWIN3ALUH, B CO3/JaHMM HOBOM 0a3bl MaTepuaIbHON KynbTypbl. OHa BHOCUT CBO BKIJIaJ
B (hopMUpOBaHKE PAIIIOHATBHOI'O HAYYHOTO MBIIIJIEHHUS, B CO3/IaHUE 1IEIOCTHOTO
npeJcTaBiIeHns 00 OKpYKaroIleM MHpe

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

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

00pa3oBaTeNbHBIX OpraHu3aluii) (on00peHa pemeHneM (eaeparbHOTO yIeOHO-METOIMYECKOTO OOBEANHEHUS 10 00ImeMy
o0pazoBanuto, mpoTokod 3/21 or 27.09.2021).



NOHMMAaHHUS BEIIECTBEHHOI'0 COCTAaBAa OKPYKAIOIIEIO0 MHMPA, OCO3HAHUS B3aUMOCBSI3H MEXIY

CTPOEHHEM BEIIECTB, UX CBOMCTBAMH U BO3MOXHBIMU 001aCTAMU MPUMEHEHHUS.

TecHO B3aMMOJEHCTBYs C APYTMMHU €CTECTBEHHBIMH HAayKaMH, XMMHS CTajla HEOTbEMJIEMOU
4acTbI0 MUPOBOU KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHUEM YCIEHIHOTO TPYAa U KU3HU KaXJI0TO
yjeHa oOmecTBa. CoBpeMEHHas XMMHS KaK HayKa cO3MJaTelibHas, KaKk HayKa BBICOKHMX
TEXHOJIOTHIl HampaBjeHa Ha pelleHue TI00aJbHBIX MPOOJIEeM YCTONYMBOIO pa3BUTHUS
YeJI0OBEUYeCTBA — CHIPbEBOM, SHEPreTUYECKOW, MUIIEBOM, IKOJIOTUYECKOW OE30MacCHOCTH U
OXpaHbI 3J0POBBS.

B cootBerctBun ¢ o6mumu nensmu u npunnunamu COO conepkanue mnpeamera «XuMHUs»
(10—12 «kiaccel, 0a30BBIii ypOBEHb H3y4YCHHs) OPHEHTHPOBAHO IPEUMYIICCTBEHHO Ha
OOIIEKYIbTYpPHYIO ~ TIOJTOTOBKY  OOYyYaroImXcs, HEOOXOAMMYIO UM Ui  BBIPAaOOTKHU
MHPOBO33PEHUYECKNX OPUEHTHUPOB, YCIEUIHOIO BKIIOYEHHSI B JKHU3Hb COLUYMA, MPOAOJIKEHUS
00pa30BaHus B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnsiromiuMu npeamera « XUMHs» SBISIOTCS 0a30Bble Kypchl — «Opranudeckasi XUMUSDH)
u «OO011as 1 HeOpraHUUeCcKast XUMUsI», OCHOBHBIM KOMIIOHEHTOM COZIEPKaHUsI KOTOPBIX SIBJISIOTCS
OCHOBBI 0230BOI1 HAYKHU: CHCTEMa 3HAHUI MO0 HEOPTaHUYECKON XUMHUU (C BKIIFOUEHUEM 3HAaHUHN U3
o0u1eil XMMHUM) 1 OpraHuyecKoil XxumMun. @opMuUpoBaHUE JAHHOW CUCTEMbI 3HAHUH IIPU U3y4EHUU
npeaMera o0ecrneyrBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOT000pa3us BEIIECTB Ha OCHOBE
OOLIMX MOHITHH, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa conepkanus KypcoB — «Opranuueckas xumusi» u «OOmas U HeopraHudeckas
XUMHS» cPOpPMUpOBaHA B MPOrpaMMe Ha OCHOBE CHCTEMHOIO MOJXOAa K M3YyYCHHIO Y4eOHOTO
MaTepuaia U o0ycIOBJIeHa UCTOPHUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUI Ha ONpeaeNEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYECKON XMMHMM BEIIECTBAa pacCMaTpUBAIOTCS Ha
YPOBHE KJIAaCCUYECKON TEOpPUU CTPOCHHSI OPraHMYECKUX COEJUHEHUN, a TakKe Ha YpOBHE
CTEPEOXUMUYECKUX WU DJIEKTPOHHBIX IMPEJCTABIEHUNM O cTpoeHuu BemiecTB. CBeneHus 00
M3y4aeMbIX B Kypc€ BEILIECTBaxX JAIOTCA B Pa3BUTUUM — OT YIVIEBOJOPOJOB JIO CIOMXHBIX
OMOJIOTMYECKH aKTHBHBIX COEAMHEHMH. B Kypce opraHMueckodl XHMMHU IOJYy4YalOT pPa3BUTHE
c(hOpMUPOBaHHBIE B OCHOBHOM IIIKOJIE MEPBOHAYAIbHBIC MPEICTABICHHUS O XUMUYECKOW CBSI3H,
KJIAaCCU(PUKALMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O
XUMUYECKON PEaKLHH.

[Ton HOBBIM yIJIOM 3peHHUs B mpeaMmere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBAETCS
U3yYEHHBII B OCHOBHOM IIKOJ€ TEOpeTHYECKHi MaTepual M (PAKTOIOTMYECKHE CBEIEHUS O
BElIECTBaX M XMMHMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMUS yHaIUMCsl IPEAOCTABIISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE NTEPHUOJUIECKOIO 3aKOHA
¢ 00IIETEOPETUUECKUX U METOI0JIOTMUECKUX MTO3UIUH, TITy0Ke MOHATh HCTOPUYECKOE U3MEHEHNE
GyHKIHMI 5TOT0 3aKOHa — OT 0000IIArOIIei 10 00BACHSIONIEH 1 IPOTHOZUPYIOIICH.

Enunas cucrema 3HaHUN O BAKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHHH, CBOMCTBAX M
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLIMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomonHseTcss B Kypcax 10 wm 11 kiaccoB naieMEHTaMU  COJEp)KaHHS, HMEIOITUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHONW XapakTep. OTH 3HaHUS CIOCOOCTBYIOT TMOHUMAaHUIO
B3aMMOCBSA3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHSI K IPOLIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHUIOKEHUH XUMHUU, TOMOTAlOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHQOPMAIMIO U MPUMEHATH €€ ISl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIEIOBATENbCKUX 3adad. B 1enom coaepxanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS M3yY€HUS! OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
yUalmxcss MHPOBO33PEHUECKON OCHOBBI il MOHUMaHHUS (PHIOCOPCKUX HIeH, TaKUX Kak:
MaTepuaibHOE €MHCTBO HEOPTaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOWCTB
BELIECTB X COCTABOM U CTPOEHUEM, TI03HABAEMOCTh IIPUPOIHBIX SIBJIICHU ITyTEM dKCIIEPUMEHTA U
pElIeHrsT TPOTUBOPEYUA MEXKIYy HOBBIMH (aKTaMH ¥ TEOPETHUYECKUMH TMPEIANOChUIKAMH,
OCO3HAaHUE POJIM XMMHHM B PELICHWU 3KOJOTHYECKUX MpolsieM, a Takke MpodiieM cOepekeHHs



SHCPIreTUYCCKUX PECYPCOB, ChIPbA, CO3OaHNA HOBBIX TEXHOJIOTUH B MaTCpualoB.

B mnane penreHus 3aja4 BOCIHMTAHUS, Pa3BUTUS M COLMANN3ANNH O0YYaIOIIUXCS MPUHSATHIC
MIPOTPaMMOM MOAXObI K ONPEIECICHUIO COACP/KAHUSA U IOCTPOCHUS ITPEAMETA ITPEYCMATPUBAIOT
(GopMHpOBaHUE Y y4alIUXCsl YHUBEPCAIBHBIX YYCOHBIX JCHCTBHI, UMEIOIIMX 0a30BOC 3HAUYCHHE
JUI Pa3UYHBIX BHJIOB JCSATEIBHOCTH: pPEUIeHHs NpoOieM, MOWCKa, aHauu3a u 00paboTKU
uHbopMaIKu, HEOOXOIUMBIX IS TIPHOOPETCHUS ONbITa NMPAKTHYECKOW M HCCIIeI0BATEIbCKON
JIeATENIbHOCTH, 3aHUMAIOIICH BA)KHOE MECTO B MO3HAHUHM XHUMUHU.

HEJIN U 3AJAYU YYEBHOI'O IPEJMETA «XUMMWSA»

B npakTuke npenoiaBaHusl XMMUHU KaK B OCHOBHOM, TaK U B CPEIHEN IIKOJIE, IPU ONIPEACIICHUH
COZIEPKATEIIbHOM XapaKTePUCTUKU LEJIeW U3Yy4YEHHUs IPEeIMETa HallpaBICHUEM IIEPBOCTEIIEHHON
3HAYUMOCTHU TPAJUIIMOHHO MPHU3HAETCS (POPMUPOBAHNE OCHOB XMMHUYECKOW HAyKH Kak 00acTu
COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTHUECKOW JMEATEIbHOCTU YEJIOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPENIETICHUIO LIeJIEH N3YUEHUS IIPEAMETA SIBJISIETCS BIIOJIHE OIPABIaHHbBIM.

CornacHo JaHHOW TOYKE 3pEHUs IVIaBHBIMU LIEJIIMU U3YYEHUS MTpeiMeTa «XUMHUS» B CpeHel
HIKoJie Ha 0230BOM YPOBHE SIBIISIOTCS:

(hOopMHPOBaHHE CHCTEMBbI XUMUYCCKUX 3HAHUHN KaK Ba)KHEUIICH COCTAaBJISIONICH €CTeCTBEHHO-
HAyYHOW KapTHUHBI MHPA, B OCHOBE KOTOPOM JIeKAaT KIIIOUEBbIE MOHATUA, (DyHIaMEHTaIbHbIE
3aKOHbI U TEOPUM XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U IOHMMAaHHUE CYLIHOCTH
JOCTYIHBIX O0OOIIEHHI MHPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMIIEHHE C UCTOpPHEH HX
pPa3BUTHUA U CTAHOBJICHUS;

dbopMupoBaHMEe M pa3BUTHE TMPEACTABICHUI O HAyYHBIX METOJAaX IIO3HAHUS BEIIECTB U
XUMHUUYECKHUX PEaKIMM, HEOOXOIUMBIX IJIsl IPUOOPETEHHs] YMEHUN OPUEHTUPOBATHCSI B MUPE
BEIIECTB M XMMHYECKUX SBICHUN, HMMEIOIIMX MECTO B NPHUPOAE, B MPAKTHUUYECKOU H
MMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUH U CIOCOOOB JESTENbHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OOBICHEHHEM
XUMHYECKOT0 SKCIIEPUMEHTA, COOITIOICHIEM TIPAaBUII O€30I1aCHOTO OOpAIIEHUS C BEIIECTBAMH.
Hapsny ¢ stuM conepxkaTenbHas XapaKTEpUCTHKa LEJIeW M 3a1ad U3y4CHHUsS IIpPEeIMeETa B

IIporpamMMe yTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH IIPHOPUTETAMU B CUCTEME
oOmero cpeanero oopasoBanusi. CeroHs B MPENogaBaHUU XUMHUH B 00JIbIIEH cTeneHn oTaaéTcs
IPEINOYTEeHUE MPAKTUUYECKON KOMIIOHEHTE COJep)KaHHsd OO0y4YeHMs, OpPHUEHTHUPOBAHHOW Ha
HOJArOTOBKY BBITYCKHMKA IIKOJIBI, BJAJCIOIIEr0 HE HA0OpOM 3HaHUM, a (YHKIHMOHAIHHON
IPaMOTHOCTBIO, TO €CTh CIIOCOOaMU M YMEHMSIMU aKTUBHOI'O MOJIYYEHUsI 3HAHUN M IPUMEHEHUs
UX B PEAILHOM KU3HHU JUIS PELIECHUs IPAaKTUUECKUX 3a4a4.

B aT0i1 cBsI3M mpu u3ydeHHH TpeaMeTa «XUMUs» JOMUHUPYIOIIEEe 3HaUYe€HHE MPUOOPETAIOT
TaKue LeJIH U 3a1a4U, KaK:

ajanranus o0yJaromMxcsi K YCIOBUSIM JUHAMUYHO pa3BUBAIOIIETOCS MUPA, (OpMUpPOBaHUE
UHTEJUIEKTYaJbHO Pa3BUTOM JMYHOCTH, TOTOBOM K €amMOOOpa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSTEIBHOMY MPHUHITUIO TPAMOTHBIX PEIIEHNUN B KOHKPETHBIX KU3HECHHBIX CUTYyalUsX,
CBS3aHHBIX C BEIIECTBAMU U X IPUMEHEHHUEM,;

(dbopMupoBaHHe y 00y4arOMIMUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMH), UMEIOIINX
YHUBEPCAJIbHOE 3HaYCHUE JUIA PA3IMYHBIX BUAOB JESITEIBHOCTH: PEIICHUs MPpoOIeM, OUCKa,
aHajam3a 1 00paboTku HHPOPMAIIMH, HEOOXOTUMBIX JIJIsi TPHUOOPETEHUS OMBITA JIEATETLHOCTH,
KOTOpasi 3aHMMaeT BAXKHOE MECTO B IIO3HAHUU XMMHM, a TaKXKE Ul OLEHKH C IO3ULUI
HKOJIOTMYECKOI 0€30MacHOCTH XapaKTepa BIMSHHS BEIIECTB U XMMHUYECKHX IPOLIECCOB Ha
OpraHU3M 4YeJIOBEKA U IIPUPOIHYIO CPENY;

pa3BUTHE I[I03HABATEIbHBIX WHTEPECOB, HHTEIEKTYalbHBIX W TBOPYECKUX CIIOCOOHOCTEN
00YyYaIOUIMXCSl: CHOCOOHOCTU CaMOCTOSTENbHO MPHOOpETaTh HOBBIE 3HAHHUS IO XMMHUHU B
COOTBETCTBUH C KU3HEHHBIMH TIOTPEOHOCTSIMH, UCIIOIB30BaTh COBPEMEHHbBIE HH(OPMAIIHOHHbIE
TEXHOJIOTUH JJIs TOMCKA M aHAIM3a y4eOHOW U HayYHO-TIOMYSPHON HH(POPMAILIMH XUMHUYECKOTO
COJIEP>KAHNS;



(dbopMUpOBaHHE W PA3BUTHE Y OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIICHUS,
HaOMIOATEIPHOCTHA, COOPAHHOCTH, AaKKypPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, ITPH IIJIAHUPOBAHUHN U MIPOBCACHUU XUMHUYCCKOI'O SKCIICPUMCHTA,

BOCIIUTaHHUE y 00YYAIOIMUXCs YOSKIEHHOCTH B TYMAHUCTHYECKOW HAIPaBICHHOCTH XUMHH, €€
BXHOW pPONHM B PEUICHUH TIOOATBHBIX MPOOJIEM paIlMOHATBLHOTO MPHPOIONOIL30BaHUS,
TIOTIOJTHEHHSI SHEPTETUYECKUX PECYPCOB U COXPAHEHHS MPUPOJHOTO PAaBHOBECHS; OCO3HAHUS
HEOO0XOIUMOCTH OEpeXHOT0 OTHOIICHUS K TMPHPOJE M CBOEMY 3JI0pPOBBIO, a TaKkxke
NpUOOPETEHUsT OIBITA HCIIOJNB30BAHMS TIOJYYCHHBIX 3HAHWHA ISl TPUHSATHS TPAMOTHBIX
peH.IeHI/Iﬁ B CUTyallUAX, CBA3aHHBIX C XUMHWYCCKUMU ABJICHUSAMMU.

[lemn W 3amauM wW3y4YeHHs TpeaAMeTa «XUMHS» TOJYYWIH TOAPOOHYHO METOIUYECKYIO
UHTEPIPETALMIO B pasnuene nporpaMmsl «llnmaHupyemsle pe3yibTaTbl OCBOCHHMs IpEAMETa,
Onmaromapsi 4emy oOecredyeHo YETKOE MPEJCTaBICHUE O TOM, KaKHUE 3HAHUS M YMEHUS MMEIOT
MPsIMOE OTHOIICHUE K Peau3alui KOHKPETHOH TIeITH.

MECTO YYEBHOI'O IPEJMETA «XUMMUS» B YYEBHOM IIJIAHE

B cucreme cpeanero ooOumiero o6pasoBaHus «XUMHS», H3ydyaemas Ha 0a30BOM YpOBHE,
NpU3HaHA O00s3aTEeNbHBIM Y4YeOHBIM MPEIMETOM, BXOJISIIMM B COCTaB MPEAMETHOW 00JjacTu
«EcrecTBeHHBIC HAYKH». YUCOHBIM IIJIAHOM Ha €€ M3YYCHHE OTBEICHO 85 y4eOHBIX 4acoB, mo 1
yacy B Hegento B 10 A (ounas ¢opma oOydenus) u 11 A (ounas ¢opma oOydeHHs) Kiaccax
cootBeTcTBeHHO U 0,5 yaca B 12 kjacce; Ha CaMOCTOATENbHOE U3yUeHHe OTBeIeHO 17 JacoB, 1o
0,5 gyaca B 10 b (3aounas ¢opma oOyuenusi) u 10 B (ouHo-3a04nast popma oOyueHus).

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA YYEBHOI'O IIPEJIMETA
«XHUMUS»

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHUCTEMHO-IEATEIBHOCTHBIM IMOAXOIOM B CTPYKTYPE JIUYHOCTHBIX
pEe3yJIbTaTOB OCBOECHMS MpeaMeTa «XUMHs» Ha YPOBHE CpeHEro oOuiero oopa3oBaHus
BBIJICJICHBI CIIENYIOLINE COCTABIIAIOLINE:

OCO3HaHUE O0YYaIOIIUMHUCS POCCHUICKON TPa)KTaHCKON HMIIEHTUYHOCTH - TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMuMe MOTHBALIUU K O0YYEHHIO;

LIeJIEHANPaBIEHHOE PAa3BUTHE BHYTPEHHUX YOSKJICHHUH JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOIIMXCSl PYKOBOACTBOBAThHCSI B CBOEH JESTEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMHM, IPUCYIIUMH LEJIOCTHOM CHUCTEME XHMHYECKOTO
o0Opa3oBaHus;

HaJIM4ue IMPaBOCO3HAHUS 3KOJOTUYECKOW KYJIbTYphl U CIIOCOOHOCTM CTaBUThH LIENU U
CTPOUTH KU3HEHHBIC IIJIAHBI.

JIN4HOCTHBIE pE3yJbTAaThl OCBOCHMS MpeaMeTa «XUMHUsS» JOCTHTAlTCS B €IHHCTBE

y4eOHOM W BOCHUTATENbHON JESATEIbHOCTH B COOTBETCTBHH C TYMAaHUCTHUYECKUMH,

COLIMOKYJIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU U UJEAIAMH POCCUICKOIO

IpaXJaHCKOT'O OO0IECTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U MpaBHJIAMH MOBEICHMUS,

CHOCOOCTBYIOUIMMH TpOIlEcCaM CaMOIIO3HAHHUS, CaMOpa3BUTHUS U HPABCTBEHHOTO

CTaHOBJICHUS IMYHOCTU O0YJarOIIUXCS.

JIn4HOCTHBIE Pe3ybTaThl OCBOEHUS MpeaMeTa «XHUMHUSD OTPakaloT cPOPMUPOBAHHOCTH

OIbITA TIO3HABATEIILHOM M MPAKTUYECKOM NEATETbHOCTH OOYYaIOUIMXCS 10 pealn3aluu

MIPUHSATHIX B 0OIIECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1)  rpakaaHCKOro BOCHIMTAHHUS:

OCO3HaHHUs 00YyJaroIIMMHCS CBOUX KOHCTUTYIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKECHUS



K 3aKOHY U IIPaBONOPSIKY;

IPEJCTAaBICHUS O COLHAIbHBIX HOPMax M NpaBWIaX MEKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JESTEIbHOCTH IIPHU CO3/1aHUH YIEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U MO3HABATEIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH IIOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHMUS, IOTHKY U apT'yMEHTBI IPYTUX
IIPU aHAJIU3€ Pa3IMYHbIX BUJIOB yUEOHOM AESATEIbHOCTH;

2)  NaTPHOTUYECKOTO BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILIEHUS! K MCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTEYECTBEHHOM
XUMHUU;

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

UHTEpeca M I[103HABATEIbHBIX MOTHBOB B IIOJIYYEHHHM U MOCIEIYIOIIEM aHaJIu3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3)  1yXOBHO-HPABCTBEHHOI'O BOCITUTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTH OLEHMBATh CHUTYallUH, CBSI3aHHBIE C XUMHUYECKUMH SBICHUSIMH, U
IPUHUMATh OCO3HAHHBIE PEUICHMs, OPUEHTHUPYSCh Ha MOpPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OLIEHHMBATh CBOE IOBEJCHHE W IOCTYIKM CBOUX TOBApUILEH C MO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN 3TUX ITOCTYIKOB;

4)  dopMuUpOBaHMS KYJITYPHI 310POBb:

MOHMMaHMsI LEHHOCTEH 370poBOro M 0Oe3omacHoro obpasa >KHM3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DM3HYECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOJIt0IeHHsT IpaBUiI OE30I1aCHOTO OOpalleHHsl C BELIECTBAaMHU B OBITY, [TOBCEJHEBHOM
YKU3HU U B TPYIOBOM €A TEIbHOCTH;

NOHMMaHMsI LIEHHOCTH NPaBWI HMHIUBUAYAJBHOIO U KOJUJICKTMBHOIO 0€30I1aCHOIO
MOBE/ICHUS B CUTYaLUsAX, YTPOXKAIOLIUX 3/10POBbIO U KU3HHU JIO/CH;

OCO3HAHMS TMOCJIEICTBUA M HENPUATHS BPEIHBIX MPHUBBIYEK (YHOTpeOIEeHUs ajKoroJs,
HapKOTHKOB, KYpEHHUS);

5)  TpymoBoro BocUTaHus:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Yy4€OHO-MCCIIEOBATENIbCKOM JesITeIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOI U IPYrUX BUAAX NESATEIbHOCTH;

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

MHTEpeca K MPAaKTUYECKOMY M3YyYeHHIO Mpodeccuil pa3IMyHOro poja, B TOM YUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHHUS K TPYLY, JIOASIM TPyJa U PE3yNbTaTaM TPYA0BOM 1eATENbHOCTH; TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY MHAMBHUAYAJIbHOHN TpaeKkTopun oOpa3oBaHus, Oyayiied npopeccuu u
peanu3ay COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XMMHUHU, MHTEPECOB M MOTPEOHOCTEN 00111eCTBa;

6)  SKOJIOrUYECKOTO BOCIIUTAHUS:

9KOJIOTMYECKH 11eJIECO00pa3HOro OTHOLIEHHUS K MPUPOJIE, KaK HICTOYHHUKY CYIIIECTBOBAHHUS
JKH3HH Ha 3eMiIe;

MMOHUMAaHHUS T7100aJIbHOTO XapaKTepa HKOJIOTHYECKUX MPOOIIeM, BIUSHHS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUATIBHOM CPEIbl;

OCO3HaHHUs HEOOXOIUMOCTH UCTOIb30BaHUS JOCTHKEHUM XUMUU JIJISl pEILIEHUs BOIIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

aKTUBHOTO HENpPUSTHUS JAEUCTBUMN, MPUHOCAUINX BpEl OKpY)Karolleld MpUpOIHON cpee,
YMEHUS MPOTHO3UPOBATh HEOJIAroNnpHsITHBIE SKOJIOTHYECKHE MOCIEICTBHS MpeIPUHUMAEMbIX
JIEMCTBUN U NPEAOTBPALLATH UX;



HaJu4Ms Pa3BUTOIO HKOJIOTMYECKOIO MBILUICHUS, JKOJOTMYECKOU KYJIBTYpBI, OIIbITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HAIpPaBICHHOCTH, YMEHHMsS PYKOBOACTBOBAaTbCS MMM B
[I03HABATEJIbHON, KOMMYHUKaTUBHOW U COLIMAIbHOM NPAKTUKE, CHOCOOHOCTH U YMEHMSI aKTHBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOHH;

7)  UEHHOCTH HAYYHOTO MMO3HAHHUS:

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

IOHUMaHMsl CHeUM(UKH XUMHM KaK HAayKd, OCO3HaHMA €€ poiu B (hopMUpOBaHHU
PalMOHAIBHOIO HAYYHOI'O MBILUICHUS, CO3AAHUH LIEJIOCTHOTO IIPEICTABICHUS
00 OKpy»KaroIllleM MHUpe KaK O €IMHCTBE IPUPO/IbI U YEJIOBEKA, B IO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIICHUH TPOOIEM COXPAaHEHHS IPUPOTHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OI 3HAYMMOCTU XMMHHU Ul COBPEMEHHOH IMBWIM3ALMU: B €€
IYMaHHCTUYECKON HAIpaBICHHOCTH W BaKHOW POJM B CO3JaHUM HOBOW 0a3bl MaTepHaIbHON
KYJBTYpPBl, PELICHUH TI00aJIbHBIX IPOOIEM YCTOHYMBOIO Pa3BUTHS YEIOBEYECTBA - CHIPEBOM,
HHEPreTUYECKOM, TNHIEBOH M DKOJOTHMYECKOW O€30MmacHOCTH, B PAa3BUTUU MEIUIIMHBI,
00ecrneyeHn! yCaoBUM YCHEIHOro TPY/Aa U 3KOJIOIMYECKH KOM(OPTHOM JKU3HU Ka)10r0 WieHa
00I11eCTBa;

€CTECTBCHHO-HAYYHOM TIPAaMOTHOCTH: IIOHMMaHUS CYHUIHOCTM METOJOB II0O3HAHUA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCIOJIb30BaTh MOIY4aeMbI€ 3HAHUS JIJIS
aHau3a M OOBSACHEHUs SIBJICHUN OKPYXKAIOIEro MHpa M MPOUCXOMALIMX B HEM H3MEHEHHUH,
yMEHUS JieNiaTh 000CHOBaHHBIE 3aKIIOYEHHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIMXCS JaHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIHOJb30BaTh XMMHUYECKHE 3HAHHUA ISl PEIICHUS
po0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K MO3HAHUIO U MCCIIEI0OBATEIbCKON JEATENbHOCTH; TOTOBHOCTH U
CHOCOOHOCTH K HEMPEPBIBHOMY 00pa30BaHUIO U CAMOOOPA30BaHMIO, K AKTUBHOMY ITOJIyYEHHIO
HOBBIX 3HAHU 110 XUMUHU B COOTBETCTBUU C KU3HEHHBIMH NTOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B Ppa3IUuHBIX cdepax NpodeccuoHATbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ylbTaThl OCBOSHHUS yueOHOro mpeameTa «XHUMHS» Ha YpOBHE

cpenHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HaYUMBIEC AJIs1 (POPMUPOBAHUS MHPOBO33PEHHS O0OYUAIOIIUXCS MEXAUCIUTUTMHAPHBIC
(MeXnpeIMeTHbIE) 00IIeHayYHbIE TOHATHS, OTpa’karollye EeTOCTHOCTh HaAyYHOM KapTUHBI MUpa
U crienu(uKy METOI0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
9Heprus, sBJIEHHE, MpoIecC, CUCTEeMa, HAyYHbIH (akT, IPUHIMUII, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHS, UCCTIEI0BaHUE, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCalbHbIC YUeOHbBIC NeHCTBUS (TTO3HABATEIbHBIC, KOMMYHUKATHBHBIC,
perynaTuBHbIe), oOecneunBaromue GopmMupoBaHue GpyHKIIHMOHAIBHON TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuxcs;

CIIOCOOHOCTh ~ OOyYaromIMxcs HUCIOJB30BaTh  OCBOEHHBIE  MEXKIUCHHUILIHHAPHBIC,
MHPOBO33PEHUYECKHE 3HAHWSI W YHUBEPCAIbHBIC y4deOHBIC JCHCTBUS B ITO3HABATECIILHOW H
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHbie pe3yabTaThl OTPAKAIOT OBJAJCHUE YHHBEPCAIBHBIMU YUE€OHBIMU

MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISATUBHBIMH JICHCTBUSMHU.

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

1)  0a30BBIe JIOTMYECKUE NEHCTBHS:

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

OTIPE/ICIIATh e JEATSIBHOCTH, 3aJiaBas IMapamMeTpbl W KPUTEPHH WX JIOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;



HCIIOJIb30BaTh IPU OCBOEHUU 3HAHUI INPUEMBI JIOIMYECKOIO MBILIUIEHUS - BBIAEIATH
XapakTepHble TPU3HAKUM MOHATHH M yCTAHABIMBaTh MX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOILIUE MMOHITHUS AJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHMSI M KPUTEPUH JUIs KJIACCU(PUKALIMY BELIECTB U XUMUUYECKUX PEAKIIUI;

yCTaHaBJIMBaTh IPUUYMHHO-CIIEICTBEHHBIE CBA3U MEXKIY U3Y4a€MbIMH SIBICHUSIMY;

CTPOUTBH JIOTMYECKHE PpacCyXJeHUs (MHIYKTUBHBIE, IEIyKTUBHbIE, I10 aHAJOIHH),
BBISIBIISITH 3aKOHOMEPHOCTH M MIPOTHBOPEYHS B pACCMaTPUBAEMBIX SIBICHHSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIFOUCHMUS;

IIPUMEHSTH B IIPOLIECCE TTO3HAHMS, UCIIOIb3yEMbIE B XUMUHU CUMBOJINYECKUE (3HAKOBBIEC)
MO/JIeJIU, TPe0Opa30BbIBaTh MOJIENIbHBIE TPEICTABICHHS - XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XuMu4eckass (opMmyna, ypaBHEHHE XUMHUECKOW pEaKIMW - TPH pEIICHUH Y4eOHBIX
NO3HABATENBHBIX U MPAKTUYECKHX 3a]ad, IPUMEHATh Ha3BaHHBIE MOJICJIbHBIE MPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2)  6a30BbIE UCCIIENOBATENLCKHE AEHCTBUSL:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKIUM;
(bopMynupoBaTh LEIN U 3a7a4l UCCIIEJOBAHUS, UCIIOIb30BaTh OCTaBIECHHbBIE U
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA [TO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIa/IETh HABBIKAMHU CAMOCTOSITEJILHOTO IUJIAHUPOBAHUS M IPOBENCHUS YYEHHYECKHX
9KCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0AATh 3a X0/I0M IPOLIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (HOpMyIHpoBaTh OOOOMICHWS W BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIEI0BaHMS, COCTABISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON
pabore;

IpUoOpeTaTh OIBIT YYEHUYECKOW HCCIe0BaTeIbCKOW M MPOEKTHOH JesTeIbHOCTH,
HPOSIBJIATE CHOCOOHOCTP M TOTOBHOCTH K CAaMOCTOSTEIBHOMY IIOMCKY METOJIOB PpEIICHUS
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) pabota ¢ mHpOpMALKE:

OPUEHTUPOBATbCSI B PA3IUYHBIX MCTOYHMKAX HMHPOpMaLuu (HAYy4HO-TIOMYJIsIpHas
JauTepaTypa XUMHYECKOIO COJAEpKaHMs, CIpaBOYHbIE MOcoOMs, pecypchl HWHTepHera),
aHATU3UPOBaTh HHGPOPMALMIO PA3IMYHBIX BUAOB M (GOPM MPEJCTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GbopMyIMpOBaTH 3alpOChl M NMPUMEHATh PA3IUYHblE METOABI MPU TOUCKE U OTOOpE
uH(popMalu, HEOOXOAUMOM /1715 BBINOJIHEHUS YUe€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

PUOOPETATh OIBIT UCTIOIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIBbHYIO (hOpMY IpeCTaBICHUs HHPOPMAIIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJb30BaTh HAYYHBIH $3BIK B KayeCTBE CpEACTBA NpU paboTe ¢ XUMHUYECKOH
uH(popMalMel: NPUMEHATh MEXNpeAMETHbIEe ((PU3NYecKue M MaTeMaTHYeCKHe) 3HAKU H
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJICTBA HATIISITHOCTH.

OBnazneHne yHUBEpPCAIbHBIMU KOMMYHUKATHBHBIMU JI€HCTBUSMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMON TEMBI B X0/1€ JMAJIOTa U/WUJIH TUCKYCCHH,
BBICKA3bIBaTh WJ€H, (OPMYIMPOBATH CBOM TPEAJIOKEHUS OTHOCUTENBHO BBITIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IIPE3EHTALMEN PE3yIbTAaTOB MO3HABATEILHOMN EATEIbHOCTH, MTOJYYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHMKAMHU TIPU BBIMOJIHEHWH XHMHYECKOTO
HKCIEPUMEHTa, MPAKTUYECKOH pabOThl MO HCCIEAOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB,
peanmzanuu y4yeOHOro HpoekTa M (OpMyIHpOBaTh BBIBOABI MO pe3yjbTaTaM IMPOBEIEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIaCOBAHMS MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMH.

OBnaneHrne  yHUBEPCAIBHBIMH  PETYISTHUBHBIMU  JCUCTBUSIMU:  CaAMOCTOSITENILHO
IUIAHUPOBAaTh M OCYILECTBIATH CBOIO IO3HABATEIBHYIO NEATEIBHOCTD, ONpEAEsas €€ Lenu U



3aJa4u, KOHTPOJIMPOBATh U IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATh MpeAIaracMblii alrOpUTM
JEUCTBUH TpU BBINOJHEHHHM Y4YeOHBIX W HCCIENOBATEIbCKHX 3a/1ad, BBIOMpaTh Hamboiee
3 PEKTUBHBIN CIOCO0 MX pemIeHHs] C Y4ETOM IIOJyYeHHs HOBBIX 3HAHUH O BEIIECTBaX H
XMUMHYECKUX PEaKIHsX;

OCYHIECTBIIITH CAMOKOHTPOJIb CBOEH JIEATEIIPHOCTM HA OCHOBE CaMOaHalIu3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS MIPOTPAMMBI CPETHETO 001Iero 0Opa3oBaHus IO XUMUU
Ha 0a30BOM yYpOBHE OPHEHTUPOBAHBI HA 00ECTIEYCHUE PEUMYIIIECTBEHHO
00111e00pa30BaTENbHOM u OOMICKYIBTYPHOU MOATOTOBKH 00ydarommxcs. OHu
BKJIIOYAIOT crienuduyeckne Ans yueOHOro npeaMera « XUMHs HaydHbIe 3HAaHUS, YMEHUS U
CIIOCOOBI IEUCTBUMN 110 OCBOCHUIO, UHTEPIIPETALIMM U TPEOOPA30BAHUIO 3HAHUM, BUJIbI
JESITEJIBHOCTH 110 MOJIYyYEHUI0 HOBOI'O 3HAHUS U IPUMEHEHUIO 3HaHUM B Pa3/IMYHbIX YUEOHBIX U
peabHBIX JKU3HEHHBIX CHUTYAIHsAX, CBA3aHHBIX ¢ XUMHUEH. B mporpamme no xumun
IIPEeIMETHBIE PE3YJIbTAThl IPEJICTABICHBI 10 TOJaM U3yYEHUSI.

K xoniy o6yuenus B 10 kitacce mpeJMeTHBIE Pe3yIbTaThl OCBOCHHS Kypca «OpraHuyeckas
XUMUS» OTpaXKaroT: CPOPMUPOBAHHOCTD MPEACTABICHUI O XUMHUYECKON COCTAaBJISIIOLIEN
€CTECTBEHHO-HAYyYHO! KapTHHBI MUPA, POJIM XMMHUH B IIO3HAHUU SIBJICHUH NIPUPOALI, B
(GOpMHUPOBAHUY MBIIIJICHUS U KYJIbTYpPbI JUUHOCTH, €€ QYHKIIMOHAILHON TPAMOTHOCTH,
HEOO0XOIMMOM IS pelIeHuUs MPAKTUUECKUX 33a]a4u ¥ SKOJIOTHYeCKH 000CHOBAHHOTO OTHOIIEHUS
K CBOEMY 3/I0pPOBBIO M IIPUPOJTHOM cpejie; BiIaJleHHe CUCTEMON XMMUYECKUX 3HAaHUH, KOTOpast
BKJIIOYAET: OCHOBOIOJIAraroIiye NOHATHS (XMMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000104Ka
aToMma, MOJIEKYJla, BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, XMMUYECKas CBA3b, CTPYKTYpHas
dopmyna (pa3BépHyTast U COKpalEHHast), MOJIb, MOJISIPHAs Macca, MOJIIPHBII 00BEM,
YIJIEPOJHBIN cKeNeT, (yHKIMOHAIbHAs TPYIINa, paJuKall, U30Mepusi, U30MEpHI,
TOMOJIOTMUECKHHN PsIZI, TOMOJIOTH, YIVIEBOAOPO/bI, KHCIOPO U a30TCOAEpKAILNE COSTUHEHMS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COETMHEHUS); TEOPUU U
3aKOHBI (TEOpHs CTPOEHUS OpraHnyecKux BemecTB A.M. byTiiepoBa, 3aKOH COXpaHEHMsI MaCcChI
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH A3bIK XUMUHU; MUPOBO33PEHUECKHE 3HAHMUSI,
JeKal[ie B OCHOBE MOHUMaHUS MPUYMHHOCTH U CUCTEMHOCTU XUMUYECKUX SBJICHUH,
(haKTOJIOrMUECKUE CBEJECHUS O CBOMCTBAX, COCTaBE, NOJYyYCHUH U 0€30I1aCHOM UCIOIb30BAHUU
BaXHEHMIIINX OPraHNYECKUX BEILIECTB B ObITY U MPAKTHUUECKOH 1eATEeIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBIABIISATH XapaKTePHbIC MPU3HAKU MTOHSATHUH, YCTAaHABIUBAThH UX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHUSA IPU OMMUCAHUU COCTaBa, CTPOCHHS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(hOopMUPOBAHHOCTh YMEHUM HUCIIOIH30BATh XUMUYECKYIO CHMBOJIUKY ISl COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOM) (OPMYIT OPTaHUUECKHUX BEIIECTB
Y YPaBHEHUN XMMHUYECKUX PEaKINil, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHUYECKUX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAIIICIKHOCTh U3YUEHHBIX OPTraHUYECKUX
BEIIIECTB 10 UX COCTABY M CTPOCHUIO K OMPEIEIEHHOMY KIIACCY/TPYIITE COSTUHEHHM
(YrmeBoaopobl, KUCIOPO M a30TCOACPIKAIINE COSAMHEHHSI, BRICOKOMOJICKYIISIPHBIE
COEIMHEHUS ), TaBaTh UM Ha3BaHUs Mo cucreMmarndeckoit HomeHknarype (IUPAC), a Takxe
MPUBOJIUTH TPUBUATHHBIC HA3BAHUS OT/IEIBHBIX OPTaHUYECKHUX BEIIECTB (ITHIICH, MPOTHIIEH,



aleTHIICH, TUICHTIMKOJIb, TIUICPUH, GeHOI, GopMaTbIeThl, aleTalbIer I, MypaBbUHAs
KHUCIIOTa, YKCYCHAs! KUCJIOTa, OJICMHOBAs KUCIIOTA, CTEApUHOBAS KUCIIOTA, TIIF0K03a, PPYKTO3a,
KpaxmaJl, 1eJUTI0103a, TJIULHH);

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

c(OpPMUPOBAHHOCTh YMEHUSI IPUMEHSATH MOJIOKEHUSI TCOPUU CTPOCHHSI OPraHUIECKIX BEIICCTB
A.M. Byrneposa ajst 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOCHUS;
3aKOH COXPaHEHUs MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3NIECKHE U XUMHUYECKUE
CBOﬁCTBa THUITNYHBIX HpeI[CTaBI/ITeHef/’I paSHI/I‘-IHBIX KJ1IaCCOB OpFaHI/I‘-IeCKI/IX BCIICCTB (MeTaH,
9TaH, TWICH, POTHIICH, alleTUJIeH, Oyraauen-1,3, meTunOyraauen-1,3, 6eH3011, METaHOII,
ATAHOJI, STUICHTIIUKOIIb, TIIULEPUH, PEHOJI, alleTalIbJACTH I, MyPaBbUHAS M YKCYCHAsI KUCIIOTHI,
TIII0K033a, Kpaxmall, IEJUTHII03a, aAMUHOYKCYCHAsI KUCIIOTA), HILTFOCTPUPOBATh TEHETUIECCKYIO
CBSI3b MEX/y HUIMH YPAaBHCHHSIMUA COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIHIA C HCIIOJIb30BAaHHEM

CTPYKTYPHBIX (OpPMYIT;

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

C(i)OpMI/IpOBaHHOCTB YMGHI/Iﬁ MMPOBOAUTD BBIYUCIICHUS 110 XUMUYCCKHUM YPABHCHUAM (MaCCbI,
O6’LéMa, KOJIMYCCTBA UCXOAHOI'O BEIICCTBA UJIM MTPOAYKTA PECAKIIHUU 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 HAYYHOTO
MO3HAHMUSI, UCTIOIB3YEMBIX B XUMUHU MPU U3YYCHHUH BEIIECTB M XUMHYECKUX SIBJICHUI
(HabnroieHue, U3MEpPEeHHe, IKCIEPUMEHT, MOJIEITMPOBAHKE), UCI0Ib30BaTh CHCTEMHBIE
XUMHUYCCKHE 3HAHUS JISI PUHATHS PEIICHUI B KOHKPETHBIX )KU3HCHHBIX CUTYaIIUSX,
CBSI3aHHBIX C BEIIECTBAMH U MX IPUMEHEHUEM;

c(hopMUPOBAHHOCTHh YMEHHUM COOJIIOIATh MPABHJIA TTOJIH30BAHUS XUMUYECKOMN TTOCYI0N 1
71a00paTOPHBIM 000pPYI0OBAaHUEM, a TAKXKe MpaBuia 0OpaIleHHs ¢ BEIECTBAMHU B COOTBETCTBUU
C MHCTPYKITUSIMU TI0 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMHYECKUX OIBITOB;

c¢(OpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBINOIHATh XUMHUUYECKUI SKCIIEPUMEHT
(mpeBpallleHus: OpraHMYECKUX BEIECTB IPU HArpEBaHUU, OJIYYEHHE STHIICHA U U3yUYEHUE €T0
CBOICTB, KaUECTBEHHBIE PEAKI[UU OPTaHUYECKUX BEUIECTB, eHATypalus OeIKoB Npu
HarpeBaHUH, IBETHbIE PEAaKIIMU OEJIKOB) B COOTBETCTBUU C MPaBHJIAMH TEXHUKH O€30MaCHOCTH
npy oOpaIeHNH C BEIIECTBAMH U J1a00OpaTOpHBIM 000pyI0BaHUEM, MTPEICTABIIATH PE3yIbTaThl
XUMHUYECKOT0 KCIIEPUMEHTA B (popMe 3amicy ypaBHEHHI COOTBETCTBYIOLIUX PEAKIIUN U
(GbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKU aHATM3UPOBATh XUMUYECKYIO MH(OpMAIHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi MH(popmarun, UHTepHeT u Ipyrux);

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'IIOI[8.TL IMpaBHJjia S5KOJIOTUYCCKU LICJIGCOO6p8.3HOFO IIOBCACHUA
B 6LITy )51 pr,[lOBOﬁ ACATCIBHOCTHU B LICIIAIX COXPAaHCHUA CBOCTO 3I0POBLSA U Oprmanmeﬁ



MIPUPOAHON Cpeibl, 0CO3HABATH OMMACHOCTh BO3/ICUCTBHUS HA )KUBBIE OPTaHU3MbI ONPEIETEHHBIX
OpraHWYECKUX BEIECTB, MOHUMAs cMbIci noka3arens [IJIK (mpenenbHo gomycTUMOit
KOHIIEHTPAIIWH ), TOSICHATH HA MIPUMEPaxX CIIOCOOBI yMEHBIIICHUS U MPEAOTBPAIICHUS UX
BpPEIHOT'O BO3JICHCTBUS HA OPraHU3M YEJI0BEKa;

JUIA O6yanOH_[I/IXCSI C OrpaHMYCHHBIMH BO3MOXHOCTAMU 3JO0POBbA: YMCHUC IPUMCHATL 3HAHUA
00 OCHOBHEIX AOCTYIIHBIX METOJaX IMMO3HAHHA BCIICCTB U XUMHUYCCKUX SIBHGHI/If/’I;

JUTSI CTICTIBIX M CTTA00BUIAIINX O0YYAIONINXCS: YMEHHE UCIIOJIb30BATh Pelbe(hHO TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins 1uist 3anucu XuMuIecKux Gopmyt.

K konity o6ydenust B 11 kitacce mpeaMeTHbIE pe3ynbTaThl OCBOSHUS Kypca «O01mas u
HEOPraHUYECKasi XUMHUSD OTPAKAIOT:

c(hOpPMUPOBAHHOCTH MPEACTABICHUN O XMMHYECKON COCTABJISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMHUH B [IO3HAHUU SIBICHUH NPUPOABI, B POPMUPOBAHUU MBILIUICHUS U
KYJIBTYpBI JINYHOCTH, €€ (PYHKIMOHAIBHON rpaMOTHOCTH, HEOOXOIUMOM IS peIIeHuUs
MPAKTUYECKHX 33724 U SKOJIOTUYECKH 00OCHOBAHHOTO OTHOLICHHSI K CBOEMY 3/I0POBBIO U
MIPUPOJHON cpefie; BIaJeHUE CUCTEMON XUMUUECKUX 3HAHUM, KOTOpast BKIKOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS (XUMHYECKUI 3JIEMEHT, aTOM, U30TOII, S-, P-, Cl- a51ekTpoHHbIE
opOuUTaI aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00bEM, BAJIEHTHOCTb,
3IEKTPOOTPHUIIATENEHOCTD, CTETIEHb OKUCIICHHSI, XUMHUECKas CBSA3b (KOBaJIEHTHAs!, HIOHHAs,
MeTaJIJIN4ecKast, BOAOPOIHAS ), KpUCTAIITUYECKAs pEIIETKA, TUITBl XUMHUUYECKHUX PEaKIIHid,
PacTBOP, FIMEKTPOJIUTHI, HEIJIEKTPOIUTHI, FNEKTPOIUTHUECKAST JUCCOLIUALUS, OKUCIUTEb,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKOHN peaKkilnu, XMMUYECKOE PaBHOBECHE); TECOPUU U 3aKOHBI
(Teopus MEKTPONIUTUYECKON TUCCOLMAIUH, Tepruoaudeckuii 3akon [[.11. Menaeneesa, 3akoH
COXPAHEHHUS MacCChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUH IPU XUMHUYECKHUX
peaKIusX), 3aKOHOMEPHOCTH, CAMBOJIMYECKHUH SI3bIK XUMUH, MUPOBO33PEHUYECKHE 3HAHUA,
JIe)Kalye B OCHOBE TOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM,
(dakTosIOrMYeCcKre CBEACHUSI O CBOWCTBAX, COCTABE, MTOJIyU€HUN U 0€30I1aCHOM HCII0Ib30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIHHOCTH YEJIOBEKA,;

c(OpMHUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTepHble IPU3HAKU TIOHATUHN, YCTAaHABIUBATh UX
B3aUMOCBSI3b, UCII0JIb30BATh COOTBETCTBYIOIINE MTOHATHS IIPX ONMCAHUU HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHUI HCII0JIb30BAaTh XMMHUYECKYIO0 CUMBOJIUKY JJIsl COCTABICHUS
(dbopMyJ1 BELIECTB U YpPaBHEHUN XMMHUECKUX PEAKLUN, CHCTEMAaTHYECKYI0O HOMEHKIIATYPY
(ILTPAC) u TpuBHanbHBIC HA3BaHUS OTJEIIBHBIX HEOPTaHUYECKUX BeLIeCcTB (yrapHblil ras,
YIJIEKUCIIBIN Ta3, aMMHUAaK, ralléHasl U3BECThb, HETAIIEHAs U3BECTb, IUTHEBAS COJIA, TUPUT U

IpyTHE);

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OIpPEACIATE BAJICHTHOCTD U CTCIICHb OKUCJICHUA XUMHWYCCKUX
9JICMCHTOB B COCIMHCHUAX pPa3JIMYHOI'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, MOHHAs, METAJUTMUECKas ), XapakTep Cpelibl B
BOJIHBIX PacCTBOpaxX HEOPraHUUECKUX COECAUHEHUN;

c(OpPMUPOBAHHOCTh YMEHUH YCTAaHABIMBATH MPUHAIIIC)KHOCTh HEOPTAHUUYECKUX BEIIECTB TI0
UX COCTaBY K ONPEICIEHHOMY KIIACCy/TPYIIE COSUHEHHM (ITPOCTHIC BEIIECTBA - METAILIBI U
HEMETAJUIbl, OKCHJIBI, OCHOBAHUS, KHUCIIOTHI, aM()OTEpHBIC TUAPOKCUIBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHUH paCKphIBaTh CMBICI TiepuoAndeckoro 3akona /.M. MenaeneeBa u
JIEMOHCTPUPOBATD €r0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO U IPOTHOCTHYECKYIO

INZENIVIH

c(OpPMHPOBAHHOCTh YMEHUI XapaKTEpPU30BaTh IEKTPOHHOE CTPOCHUE aTOMOB XUMHUYECKUX
anemeHTOB 1-4 nepuonos Ilepuoauyeckoit cuctembl XxuMuueckux snemeHTon J[. 1.
MeHeneeBa, UCIONB3Ys MOHATHUS «S-, p-, d-3JEKTPOHHBIC OPOUTAIINY, «IHEPIeTHUECKHE
YPOBHUY», O0BSACHSATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U HX
COeIMHEHMH 1o nepuoaam u rpynmnam [lepuoanueckoil cucremsl XuMuyeckux 3sementos /.M.
Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEPHU30BaTh (OMHUCHIBATh) O0IIME XUMUYECKUE CBOWCTBA
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKON
CBSI3M MEXKIY HEOPTaHUYECKMMU BEIIECTBAMHU C TIOMOIIbIO YPAaBHEHHUI COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUS KJ1acCU(UIIUPOBATH XUMUYECKUE PEAKIIUU 110 PA3TUIHBIM
npu3HaKaM (YMCIIy M COCTaBY pearupyrolirx BEIIeCTB, TEIIOBOMY 3P hEKTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTHIO KaTalu3aTropa);

c(OpPMHPOBAHHOCTb YMEHUI COCTABIIATh YPaBHEHMS PEAKIMN Pa3IMYHbIX TUIIOB, MTOJIHBIE U
COKpaIEHHBIE YPAaBHEHUS PEaKIM HOHHOTO 0OMEHa, YUUTHIBAs YCIOBUS, PU KOTOPBIX 3TU
peaKkIuu UAyT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHU MPOBOJAUTH PEAKITUH, TTOITBEPKAAIOIINE KaYECTBEHHBIN COCTAB
Pa3IMYHBIX HEOPTraHUYECKUX BEILECTB, PACMO3HABATH ONBITHBIM ITYTEM HOHBI,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTAHMYECKHUX BEIIECTB;

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

c(OpMUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakiuu OT
pa3IuYHbIX (PAKTOPOB; XapaKTep CMEIEHUsI XMMUYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [atense);

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCPU30BaTh XUMHUUYCCKUC TPOUCCCHI, JICKAIIUC B OCHOBC
MMPOMBIINIJICHHOT'O MOJIYYCHUA CCpHOfI KHUCJIIOTBI, aMMHaKa, a TaKX¢C 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 MMPOBOAUTD BBIYUCIICHUS C UCIIOJIb30BAHUECM IMOHATHA «MaCcCOBasA
J0JIs1 BEIIECTBA B paCTBOPECH, 00BEMHBIX OTHOIIICHUH Ta30B IIpU XUMHUYICCKUX PCAKIUAX, MACCHI
BCIICCTBA UJIN 00BEMa Ta30B 1O 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(hOpMUPOBAHHOCTh YMEHUH COOJIIOIaTh MTPABHIIA TIOJTB30BAHUS XUMUYECKOW MOCYI0U U
1ab0paTOPHEIM 000PYIOBAaHUEM, a TAKXKE MPaBUiIa OOpAIICHHS C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIUSIMU 110 BBITIOJHEHHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMOJHITh XUMHUYCCKHI SKCIIEPUMEHT
(pa3noxeHue nepoKcuaa BOAOPOIa B IPUCYTCTBUM KaTaM3aTopa, ONPEAEICHUE CPENIbI
PacTBOPOB BEIIECTB C TIOMOIIBI0 YHUBEPCAILHOTO HHANKATOPA, BIUSHUE PA3INYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKON peakliy, peakui HOHHOTO 00MEHa, Ka4YeCTBEHHBIE PEaKIH Ha
cynbdar-, kKapOOHAT- M XJIOPUI-aHUOHBI, HA KATHOH aMMOHMUSI, PEILICHUE IKCTIEPUMEHTAIbHBIX
3az1a4 no remam «Mertamib» u «Hemeramib») B COOTBETCTBUM € IIPaBHIIaMU TEXHUKH
0e30MacHOCTH NPH OO0paIIEHUH C BEIECTBAMU U J1a00paTOPHBIM 000pYyI0BaHUEM,
MPEJICTABIISITh PE3YIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hopMe 3anucu ypaBHEHUH
COOTBETCTBYIOIIUX peakluii U (OpMyIUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHATU3UPOBATH XUMUYECKYIO HH(OPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPECTBAa MAacCOBOI KOMMYHUKaluu, THTepHeT u

APYTUX);

C(i)OpMI/IpOBaHHOCTB YMGHI/Iﬁ CO6J'IIO,I[aTI> IIpaBujia SKOJIOIrH4CCKHU uenecoo6pa3Horo IOBCACHUA
B 6LITy nu pr,[[OBOﬁ ACATCIIBHOCTH B LCJIAAX COXPAHCHUS CBOCT'O 3J0POBbLA U OKPY)KEIIOH_Ieﬁ
HpHpOZ[HOﬁ Cp€abl, OCO3HABAThb OIIACHOCTb BO3JICHCTBUS HA KUBBIC OpraHnu3Mbl OHpe,Z[eJ'IéHHBIX
BCIICCTB, IOHMMAas CMBICJI I10KAa3aTCIA HI[K, IMMOSAACHATD Ha IIPUMEpPaAX CIIOCOOBI YMCHBUICHUS U
MMpCaOTBpalICHHA UX BpCAHOI'O BO3JICHCTBHUS HA OpraHn3M 4CJI0BCKaA,

JUIA 06yqa}0m1/1xcs[ C OrpaHMYCHHBIMH BO3MOXXHOCTAMU 3J0POBbA: YMCHUC MMIPUMCHATH 3HAHW A
00 OCHOBHEIX AOCTYIIHBIX METOJJaX MO3HAHHA BCIICCTB U XUMHUYCCKUX HBHGHHfI;

JUTSL CJICTIBIX M CJIA0OBUISIIINX 00YYAIONIUXCS: YMEHUE UCTIOJIB30BATh PEIbe(PHO TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaiins myis 3anucu XuMudeckux Gopmy.

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUSD»

10 KIIACC. OPTAHUYECKAS XUMU S

TeopeTnueckne OCHOBBI OPraHNYECKON XUMHH

[IpenMer opraHM4yecKkod XMMHH: €€ BO3HMKHOBEHHE, PAa3BUTHE U 3HAYCHHE B IOJYyYEHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus CTpOeHUs: opraHnyeckux coequHennit A. M. byrieposa,
e€ ocHOBHbIe TNOJOXKeHUA. CTpyKTypHble (DOpPMYJBI OpPraHUYECKMX BelecTB. [ omonorus,
nu3oMepust. XuMudeckas CBsI3b B OpraHMUeCKUX COSIMHEHHSIX — OJWHApHbBIE U KPATHBIE CBSI3U.

[IpencraBienue o KiacCU(PHUKAIMKA OPraHUYECKUX BellecTB. HoMeHKIaTypa opraHMYecKHx
coeuHEHUH (cucTeMaTu4ecKasi) U TpUBHAJIbHbIE Ha3BaHUS BaKHEHIINX [TPE/ICTaBUTENEH KI1acCOB
OpPraHUYECKUX BEILECTB.

OKCepUMEHTAIbHBIE METOJbl M3YUEHHUsl BEIEeCTB M HMX MpEBpallleHui: O3HAKOMIIEHHE C
o0pa3laMu OpraHMYECKUX BEIIEeCTB U MaTepHajaMyd Ha UX OCHOBE; MOJECIMPOBAHHE MOJEKYJ
OpraHMYECKHUX BEIIeCTB; HaOJIOJeHHe U ONUCaHHe JEMOHCTPALIMOHHBIX OMNBITOB IO
NPEBPAICHUIO OPraHUYECKUX BEILECTB MPH HarpeBaHUH (T1aBjlIeHue, 0OyTIIMBaHUE U TOPEHUE).

YreBonopoasl
AJKaHbBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKHUH psa. MeraH M 3TaH — TMpocTellIne



MPEICTAaBUTENN AJTKAHOB: (PU3UUECKHE M XUMUUYECKUE CBOMCTBA (peaKIny 3aMEIIeHUs U TOPEHUs),
HaxO0XXJICHWE B MPUPO/IC, TIOJYICHHE U IPUMCHEHHE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJOTUYECKUHN psiji. DTUIEH W MPOMUIEH — MPOCTEHIINe
MIPEACTABUTENHN AJKCHOB: (PU3MUYECKHME M XUMHUYECKHE CBOMCTBA (peakuuu THAPUPOBAHUSA,
rajJjoreHupPOBaHUs, TUIpaTaIluU, OKUCICHHS U TIOJMMEPHU3ALIUN ), TTOJIyUeHHE U IPUMEHEHHE.

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

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHUECKHH psijl. ALETHUIIEH — MPOCTEHIIIHIA
MPEJICTAaBUTENb AIKWHOB: COCTaB, CTPOEHUE, (PM3MYECKHEe M XMMHYECKHE CBOWCTBA (pEeakiuu
TUAPUPOBAHUS, TATIOTCHUPOBAHMS, THIpATAIIUH, TOPSHHS ), TOTyYeHUE U TIPUMCHEHHE.

Apensl. benzoun: cocras, cTpoeHue, GU3NIECKUE U XUMHYECKHE CBOMCTBA (Peakiuu
raJIOreHUPOBAHUS U HUTPOBAHMS ), ITOTyYEHUE U TpuMeHeHne. Tolyos: cocTaB, CTpOSHHUE,
buznYeCKre U XUMUIECKIE CBOMCTBA (PEaKIMy TaJIOTEHUPOBAHUS U HUTPOBAHHUS ) TTOJIYICHUEC U
npuMeHeHne. TOKCHYHOCTh apeHOB.

['eneTnyeckasi CBA3b MEXIY YIIIEBOJOPOAAMH, MPUHAJICKAIIUMHU K PA3IMYHBIM KJIACCaM.

[TpupoaHbie UCTOYHUKH YTIeBOA0pOoAOB. [IpupoaHblii ra3 u nomnytHele HedTsHbIE ra3bl. HedTh
u e mpoucxoxaeHue. CrnocoObl mepepaboTK HEPTH: TEPErOHKA, KPEKHUHT (TePMUUYECCKHIA,
KartaauTuueckuit), mmponus. IIpogykrel mnepepaboTku HedTH, HUX NpPUMEHEHHE B
MPOMBIIIUICHHOCTH U B ObITY. KaMEeHHBIN yTroiab U MPOIYKTHI €T0 MepepadoTKH.

DKCHepUMEHTAIbHBIE METOJbl M3YU€HHUs BEIIECTB M HMX MPEBpAIllEHUH: O3HAKOMIIEHHE C
oOpa3iaMu 1mIacTMace, KayaykoB M pe3uHbl; kKoutekiuu «HepTtb» u «YTosb»; MoJeupoBaHue
MOJIEKYJT YIJIEBOJOPOAOB M TaJIOT€HONPOU3BOAHBIX; IMPOBEACHUE MPAKTHUECKON paboThI:
MOJIyYCHHUE STUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuémnuie 3a0auu

Brruncnenus 1o ypaBHEHHUIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIIECTBA WJIM MPOAYKTA PEAKIMUH IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3
MCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN).

Kucnoponconepsxaiye opraHn4ecKiue COeTMHEHNS

[IpenenbHblE OJHOATOMHBIE CHUPTHL.. MeETaHOX M 3TaHON: CTpPOEHUe, (QU3NYECKUE U
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOJAaMHU, TOPEHUE),
npuMeHeHue. BogopoiHeie cBsI3u MeXAy MOJIEKyJaMHu cupToB. [leiicTBie MeTaHoNa U 3TaHoIIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaTtoMHbl€ CIUPTHI. DTUJICHTJIMKOJb U TJIMLIEPUH: CTPOEHUE, PU3NUECKHE U XUMHUECKHE
CBOMCTBa (B3aMMOJEHCTBHE CO IIEIOYHBIMU METaUIAMH, KauyeCTBEHHAs peakluMs Ha
MHOTOaTOMHBIE CHUPTHI). JlelicTBue Ha opraHu3Mm uenoBeka. lIpuMeHeHue riuuepuHa U
STUJICHTJIUKOJISL.

®eHo: CTpOeHUE MOJIEKYIbI, (PU3MUECKUe U XUMUYecKue cBOMcCTBa. TOKCHMUHOCTH (eHoa.
[Tpumenenue penomna.

Anbaeruapsl U kemoHwvl. DopMabAeTua, alleTalbIeru/: CTPOCHNE, PU3NYECKHE U XUMUYECKUE
CBOMCTBa (peakIMHM OKHCJIEHUS M BOCCTAHOBJICHMS, KaueCTBEHHBbIE pEaKIMH), MOJIy4YeHUEe M
IPUMEHEHUE.

AueToH: cTpoeHHe, (U3NYECKMe U XUMHUYECKHE CBOMCTBAa (peaklUMu OKUCICHUS W
BOCCTAHOBJIEHHUSI ), IOJTy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseTbHbIE KapOOHOBbIE KHUCIOTHl. MypaBbUHAs M YKCYCHasi KHCJIOTHI:
CTpoeHue, pU3ndecKre 1 XUMUYeCKUe CBOMCTBA (CBOICTBa, 001IMe AJis KJlacca KUCIIOT, PeaKIus
TepudUKaMK), 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 KHUCIOT. ['MApPONIN3 CIOXKHBIX 3(QHUPOB.
Kupsl. I'maponus xxupos. IIpumenenne xupos. bruonoruueckas poiib KHUpPOB.

YrneBonpl: cocTas, Kiaccuukanus yriieBogoB (MOHO-, TU- M TOJMCAaxapuabl). [ moko3a —



NPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOSHHSI MOJICKYJbI, (PU3UYECKUE U XUMUYECKHE
cBoicTBa (B3auMoeiicTBue ¢ ruapokcuaom Meau(Il), okucnenne aMMruaqHbBIM paCTBOPOM OKCHIA
cepedpa(l), BoccraHoBiIEHHE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHUE B MPUPOJE, MPUMEHEHHUE,
ouosnoruueckas posib. @otocunres. PpyKTo3a Kak U30MeEp TITHOKO3bI.

Caxapo3za — npedcmagumend Oucaxapuoos, 2UOPoaU3, HaAX0HcOeHUe 8 NPUPOOe U NPUMeHeHUe.

Kpaxman u nemnono3a Kak OpuUpoAHble noiauMmepbl. CTpoeHue Kpaxmana M LEJUIH0JI03bI.
dusnyeckre 1 XMMHUYECKHE CBOMCTBA KpaxMalia (THIPOJIN3, KAYeCTBCHHAs PEaKIUs C HOIOM).

OKCIIEpUMEHTAIbHbIE METO/bl H3y4Y€HUs BEUIECTB M HUX I[PEBpAllleHUI: MpPOBEICHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHBIE
peaKuu OJHOATOMHBIX CHHUPTOB (OKUcieHHe 3TaHoja okcuaoMm wmenu(Il)), MHOroaTroMHBIX
cnupToB (B3auMopelcTBue rimuepuHa c rugpokcugoMm menu(ll)), anpaerunoB (oxkucieHue
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1l), B3aumoseiicteue kpaxmana
C MOJIOM); IPOBEJCHUE NPAKTUYECKON pabOThI: CBOICTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuémmnuwie 3a0auu

Brruucienus mo ypaBHEHHI0O XUMHUECKOM peakiy (Macchl, 00bEMa, KOJMUECTBA HCXOTHOTO
BEIIECTBA WJIM NPOAYKTa pPeakluu MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3
MCXO/IHBIX BEILECTB WX MPOAYKTOB PEAKIIIH).

A3oTconepkale OpraHn4eckue CoeAMHEHUS

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

AMUHOKHCIIOTHI KaKk aM(OTEpHbIE OpraHudecKue coeauHeHus. Du3nveckne U XUMHYSCKUE
CBOICTBAa aMUHOKHUCIOT (Ha mpuMepe MHIKMHA). buonorudeckoe 3Ha4YeHHWE AMHHOKHCIOT.
IlenTtuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. llepBuuHas, BTOpHYHAs U
TpeTHYHAsT CTPYKTypa OelkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THUIPOJIH3, ICHATYpAIUS,
KaueCTBEHHbBIC PEaKIIMK Ha OEIKHU.

OKCTIepUMEHTAIBHBIE METOJbI HM3yYEHHUsS BEHISCTB W WX NPEBpAlICHUI: HaOIOJCHUE U
OMKCaHHUE JACMOHCTPALIMOHHBIX OMNBITOB: JEHATypalusi OETKOB TpPHU HArpeBaHWU, IIBETHHIE
peakiuu OeNKOB.

BrIcOKOMOEKYIISIpHBIE COSAMHEHUS

OCHOBHBIE TIOHATHS XMMHU BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUI: MOHOMEp, IOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJMMEPU3ALNU, CPEAHSS MOJIeKyispHas Macca. OCHOBHBIC
METO/bI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEAMHEHUH — MOJMMEpHU3alHsl U MOJIUKOHACHCAIIHSL.

[TmacTmacchl (MMOTUATUIICH, TTOTUIPONHAIICH, TOTUBHHHUIIXIIOPH/I, TIOTHCTUPOI). HaTypansHbrii
U CUHTETHYECKHE KaydyKu (OyTaJMeHOBBIM, XJIOPONPEHOBBII M H30MpPEHOBBIN). BoiokHa:
HaTypaJibHble (XJIONOK, IIepCTh, IIENK), HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHE (KalpoH U JIaBCaH).

DKcrieprMEHTATbHBIE METOABl M3YYEHHS BEIIECTB W WX TPEBPAIICHUN: O3HAKOMIICHHE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYUYKOB.

Meostcnpeomemnuwie ceasu

Peanuzanus MEXIpeIMETHBIX CBs3ed NpU M3y4yeHMHM opraHmdeckoil xumuu B 10 Kiacce
OCYIIECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSTHHA, TaK H
NOHATUHM,  SABISIOMIMXCA  CHUCTEMHBIMH  JUI  OTAENBHBIX  IPEIMETOB  €CTECTBEHHO-
HAYYHOTO IIUKJIA.

OO011e ecTecTBEHHO-HAYYHbIE OHATHUS: SIBIIEHUE, HAYYHbIM (DakT, TUIOTE3a, 3aKOH, TEOPHs,
aHalM3, CHHTE3, Kiaccu(UKalus, MEPUOTUIHOCTh, HAOIIOJICHHE, M3MEPEHHE, SKCIEPUMEHT,
MO/JICJINPOBAHUE.

Owusmka: mMatepus, SHEPTHs, Macca, aToM, AJIEKTPOH, MOJIEKYJa, SHEPTeTHUECKHI YPOBEHb,
BEIIIECTBO, T€JI0, 00BEM, arperaTHoe COCTOSIHUE BELIeCTBa, (PU3MUeCcKre BEJIMYMHBI U €UHULIBI UX
U3MEpEHUsI.



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

['eorpadus: MuHepaibl, TOPHBIE TOPO/IBI, MTOJIE3HBIE HCKOAEMBbIE, TOILUINBO, PECYPCHI.

TexHONOTHsI: MUILNEBbIE MPOIYKThI, OCHOBBI PAallMOHAJIBHOTO MUTAHUS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPenapaThbl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11-12 KIIACCBI. OBIIASA U HEOPI'TAHUYECKAS XUMUS

Teopernueckre OCHOBBI XUMHUH

XuMudeckui  3yeMeHT. AtoMm. Sapo aroma, wu30TOMmBL. JJIEKTPOHHAS  00OJIOYKA.
DHepreTHyeckue ypoBHH, MOJYyPOBHH. ATOMHBIC opOuTanu, S-, P-, d-amemeHTh. OCOOCHHOCTH
pacrpeziefieHusl 3JIEKTPOHOB M0 OpOUTANISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHast KOH(UTYpaLKs aTOMOB.

[lepnonnueckuit 3akoH u llepuoguueckas cucrema xumuyeckux osyementoB JI. U
MengeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
snemenToB JI. 1. MenzaeneeBa ¢ COBpEMEHHON TEOPUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX M CIOKHBIX BEIIECTB
10 TPYIIaM U NepuoaaM. 3HauYeHUuEe NEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHnue BelecTBa. XUMHUUECKast CBA3b. Buabl XUMUUECKOH CBsI3U (KOBAJIEHTHAs HEMOJIIpHAs
U TOJIApHAsi, MOHHAsA, MeTajulnyeckas). MexaHu3mbl 00pa30BaHUS KOBAJECHTHOW XUMHYECKON
cBsi3n  (OOMEHHBIA ¥  JOHOPHO-aKUENTOpHBIH). Bomopomnas  cBsi3b.  BaneHTHOCTB.
DneKTpoOTpULATEIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

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

[TonsiTue o aucnepcHbIX cucTemax. VICTMHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBast a0is
BEILECTBA B paCTBOPE.

Knaccugukamus HeopraHmueckux coequHeHnid. HoMeHKIaTypa HEOpraHHYECKUX BEIIECTB.
['eneTnueckasi CBA3b HEOPraHUYECKUX BELIECTB, MPUHAAJICKAIIUX K PA3TMUHBIM KIIACCaM.

Xumunyeckass peakuus. Kiaccupukanus XUMHUYECKHUX peaklMid B HEOPraHMYeCKOl U
OpraHWYECKOM XMMHH. 3aKOH COXPAHEHUsI MAcChl BEIIECTB; 3aKOH COXPAHEHUS U MpPEBpaLCHUS
SHEPTUU TIPU XUMHUYECKUX PEAKITHIX.

CkopocThb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHBIX (akTopoB. OOpaTHMbIE pEaKIUU.
XuMmuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
[Tpunuun Jle [larense.

OnekrponauTnueckas auccouuanus. CunbHble U ciabble 31eKT-ponuThl. Cpelna BOJHBIX
PacTBOPOB BEIIECTB: KUCIIAsA, HEWTpaibHasi, menouHas. [Tonstue o BogopoaHoM mokaszarese (pH)
pacTtBopa. Peakiiuu nonHoro oomena. [ upoian3 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
«llepnognueckas cucrema xumudeckux snemeHToB .M. MeHneneeBa»; nM3ydeHUEe MoJeen
KPUCTAIMYECKUX PEIMIETOK; HAOMIOJACHUE W ONMUCaHUE JAEMOHCTPAllMOHHBIX M J1a00paTOPHBIX
OTIBITOB (pa3fio’KeHUeE MEePOKCHIa BOAOPOIA B MPUCYTCTBUHU KaTalu3aTopa, OMPEesIEHNE Cpeibl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIBHOTO WHAWKATOpa, PEAaKLUUU HOHHOTO OOMeHa);
IIPOBEJICHUE MPAKTUUECKON paboThl «BiusHue pa3iauuHbIX (GAaKTOPOB HA CKOPOCTh XMMHUECKON
peaKIm.

Pacuémmnuie 3a0auu

Pacuérbl Mo ypaBHEHMSIM XHMHMUYECKHX PEaKUUi, B TOM YHCIIE TEPMOXUMUUYECKHE PacCUETHhI,
pPacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIS BEIIECTBAY.

Paznen 2. Heoprannueckas Xxumus



Hemeramnsl. [Tonmoxenne HemerauioB B Ileproanueckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
.. MengaeneeBa m OCOOCHHOCTH CTpOEHHs aToMOB. (DU3MUECKHE CBOWCTBA HEMETAJUIOB.
AJToTpOnUsl HEMETAJUIOB (Ha MpUMeEpe KUCIOPoia, cepsl, hocdopa u yriaepoaa).

XHUMHUYECKUE CBOWCTBA BAKHEHUIIIMX HEMETAIIOB (TaJIOT€HOB, CEPHI, a30Ta, pocdopa, yriepoaa
U KPEMHHUS]) U HUX COCIUHEHUU (OKCHUIOB, KHUCIOPOACOJEPKAIIUX KHUCIOT, BOJOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Mertamnel. [lonoxenue meraminoB B [lepronnueckoit cucteMe xumuueckux sneMmentoB 1. U.
Mengeneea. OcoOEHHOCTH CTPOCHHS 3JEKTPOHHBIX O0OJOYEK aToOMOB MeTauioB. OOIue
¢duszndeckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HANPsSKECHUN
METaJIJIOB.

XHUMHYECKUE CBOMCTBA BAXKHEHIIIMX METAJIOB (HATPUM, KaTui, KalbIIMi, MarHUN, JITIOMUHUH,
LIUHK, XPOM, K€J€30, MEJIb) U UX COCTMHEHUM.

OO6mue crocoObl monydeHus MeTtamuioB. Metammyprusi. Kopposus meramioB. CrocoObl
3aIIUThI OT Koppo3uu. [IpuMeHeHrne MeTaioB B OBITY M TEXHHKE.

DKCrepUMEHTAIbHBIE METO/Ibl U3YUYEeHHS BEUIECTB U MX MPEBPAIICHUN: N3YYeHUE KOJJICKIIUU
«Metaiel W CIUIaBb», OOpa3llOB HEMETAUIOB, pEIICHHE HKCICPUMEHTAIBHBIX 3a]1ay;
HaOJIOJICHUE M OIMCAHHUE JEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE
TUAPOKCH/IA ATIOMUHUS C PACTBOPAMH KHUCJIOT M IIEJIOYEH, KAUeCTBEHHBIC PEAKIIUU HAa KAaTHOHBI
METaJlIoB).

Pacuémmnuie 3a0auu

Pacuérer maccel BemecTBa Ui 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB; pacy€Thl Macchl (00bEMa, KOIMUYECTBA
BEII[ECTBA) MIPOJIYKTOB PEAKIIUH, €CIIU OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMus 1 KA3Hb

Ponp xumuun B oOecrieueHUH SKOJOTHYECKOW, SHEPreTHUYEeCKOW M IMHUIIEBON 0O€301acHOCTH,
pa3BuTUU MeAUIUMHEL. [[oHATHE 0 HAYYHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMHUYECKUX PEaAKITHi.

[TpencraBienust 00 OOMIMX HAYYHBIX MPHUHIMIIAX MPOMBIIIIEHHOTO TOTYYSHHs BaXKHEHIINX
BEIICCTB.

YenoBeK B MHpE BEIIECTB M MAaTEpPUANOB: BAXHEHIIME CTPOUTENIbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s DJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIe y10OpEHUS.

XuMHus ¥ 3JI0pPOBBE YeTIOBEKA: MPaBUJIa UCTI0JIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB; MpaBuiia
0e30MacHOr0 UCTOIH30BaHUS MPENnapaToB OBITOBOM XMMHUHU B MTOBCEIHEBHOMN KU3HHU.

Mescnpedmemnnle ceasu

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

OO0mue ecTecTBEHHO-HAyYHbIE MOHITHS: HAay4YHBIM (DakT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJM3,
CHHTE3, Kiaccu(UKaIus, TMePUOIUIHOCTh, HAOIIOICHNE, OHKCICPUMEHT, MOJICIUPOBAHHUE,
U3MEpPEHUE, SIBJICHHE.

®dusnka: Marepusi, dHEpPrusi, macca, aTroM, dJEKTPOH, MPOTOH, HEWTPOH, HWOH, H30TOII,
pPaZ0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHME BEIIECTBA, (U3MUECKUE BETMUUHBI U €UHUIIBI KX U3MEPEHHUSI, CKOPOCTD.

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

['eorpacduisi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.
TexHomorHs: XUMHYECKasi IPOMBIIINIEHHOCTh, METAJUTYPTHsl, TPOU3BOJCTBO CTPOUTEIHHBIX
MaTepHaloB, CETbCKOX03ICTBEHHOE MPOU3BO/ICTBO, MUIIEBAsi TPOMBIIUIEHHOCTD,
dapmarieBTUIECKasi 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 XuMHH.
Teopusi XuMHu4ecKOro
CTpoeHust
OpPraHuYecKux
coeIHUHEeHU

XUMUH: €€ BOZHUKHOBEHHE,
pa3BUTHUE U 3HAUCHUE B
IIOJIy4€HHH HOBBIX BELIECTB
u Marepuainos. Teopus
CTPOEHHUSI OPraHUYECKUX
coeauHeHu A. M.
bytneposa, €€ oCHOBHbIE
nosoxeHus. CTpyKTypHbIe
(opMyIbl OpraHN4ecKHX
BemiecTB. ['oMomorus,
n3zoMepus. XuMuueckKast
CBSI3b B OPraHUYECKUX
COEIMHEHUAX: KpaTHbIE
CBSI3H, G- U M-CBSI3HU.
[Ipencrasnenue o
KJIacCU(pUKALUU
OpPraHMYECKUX BEILECTB.
Howmenxknarypa
OpPraHUYECKUX
COECIMHEHU I
(cucremaruyeckas) u
TpUBHAJIbHBIE
Ha3BaHMsI BAXKHEHIINX
MIPEACTABUTENEH KIaCCOB
OpPraHMYECKUX BEIIECTB.
JdemMoHcTpanuu
— 03HAaKOMJIEHHE C
o0OpasmamMu OpraHuIecKux
BELIECTB U MaTepHaIaMu
Ha UX OCHOBE;
— OIBITHI 110
MIPEBPALICHUIO
OpPraHMYECKUX BEILECTB
IIpH HarpeBaHUH
(nnaBneHue, oOyriMBaHue
U TOpPEHHUE).
JlabopaTOpHBI ONBIT

Tema Kozn- OcHoOBHOE 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), yCTaHABJINBATh
UX B3aUMOCBSI3b.
[IpuMeHATh MOJI0XKEHUS
TEOPUU CTPOCHMUSI
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.
Ornpenenars BUABI
XUMHUYECKOH CBS3H
(onuHapHBbIe, KpaTHBIE) B
OpPraHUYECKUX
coennHeHUsAX. PackpriBaTh
POJIb OPraHUYECKON XUMUH
B IIPUPOJIE,
XapaKTepU30BaTh €€
3HAYEHUE B JKU3HU
4eNI0BEKA, MIIITIOCTPUPOBATh
CBSI3b C JPYTUMHU HayKaMH.
HaGmtonate 1 onuceIBaTh
JIEMOHCTPALIMOHHBIE
OTIBITHI; IPOBOJAUTH U
OTMCHIBATh JIaDOpaTOpHBIE
OTIBITHI U IPAKTUYECKHE
paboTsl




— MOJEIMPOBAHUE
MOJIEKYJI OPTaHUYECKUX
BELICCTB

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 —
MIPOCTEUILINE
MPEICTAaBUTEIN AJTKAHOB.
dusznueckue u
XHMHYECKHE CBOMCTBA
(peakiuu 3aMeleHust u
TOpEHUs ), HAaXOXK/ICHHE B
MIPUPO/IE, TOJTYUYECHUE U
MPUMEHEHUE

MPU3HAKH), YCTAaHABIUBATh
HX B3aHMOCBS3b,
HCIOJIb30BATh
COOTBETCTBYIOIINE TTOHATHUS
P ONMCAHUH COCTaBa,
CTPOEHHs U IIPEBpaLICHUI
OPTraHUYECKUX COCTUHECHHM.
Hcnonb30BaTh XUMHYECKYIO
CUMBOIIUKY JIJIs
COCTAaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BépuyToii,
COKpamEHHON) popMy
OpPraHUYECKUX BEIIECTB.
VYcranaBiuBaTh
MPUHAJIC)KHOCTh BEIIECTB
K OIPEICIIEHHOMY KJIaccy
YTJIEBOJIOPOAOB O COCTaBY
Y CTPOCHHIO, HAa3bIBATh UX
10 CUCTEMATHYCCKOM
HOMEHKJIATYPE; TPUBOIUTH
TpUBHAJIbHBIE Ha3BaHUS
OT/IENbHBIX
npecTaBUTeNeH
YTII€BOJIOPOIOB.
Onpenenars BUAbI
XUMHUYECKOH CBSI3H B
MOJIEKYJIaX YTIIEBOAOPOIOB;
XapaKTepU30BaTh
3aBHUCHUMOCTH PEeaKIIMOHHOU
CIIOCOOHOCTU
YIII€BOJOPOIOB OT
KPaTHOCTH KOBAJIEHTHOMN
CBSI3H. XapaKTepru30BaTh
COCTaB, CTPOCHHUE,
MpUMeHEeHHE, GU3NYECKUE U
XUMHUYECKHE CBOMCTBA,
Ba)KHEHIIINE CIIOCOOBI
MTOJTYYIEHUST TUITUIHBIX
Mpe/icTaBUTeNeH
Pa3TUYHBIX KJIACCOB
yIIEBOIOPOIOB (METaHa,
JTaHa, dTHJICHA, alleTUJICHA,




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

AJKeHBI: cOCTaB U
CTpOCHHE,
TOMOJIOTHYECKUH ps.
OTUJIEH U IPONUIEH —
MPOCTEUIIINE
MIPEICTaBUTENH AJTKEHOB:
¢busnyeckue 1 XUMHYECKHE
CBOMCTBa (peaKiuu
THJIPUPOBAHUS,
raJIor€HUPOBAHUS,
I'HJIpaTaliy, OKHUCICHUS U
MIOJINMEPHU3ALUN),
MOJTy4YeHHE U TPUMEHEHHE.
Anxanuensl. byraguen-1,3
u MeTuiOyTaauen-1,3:
CTPOECHUE, BAXKHENIINE
XMMHUYECKHE CBOWCTBA
(peakuus
MOJTUMEPHU3ALIH).
[Tonyuenue
CUHTETHUYECKOTO KayuyKa U
PE3UHBI.

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTUUYECKUH PSILI.
AneTuieH — npocTermmi
MIpe/ICTaBUTENb AJIKUHOB!
COCTaB, CTPOEHHUE,
(u3nyecKkrue 1 XUMHYECKHE
CBOICTBa (peaKiuu
TUIPUPOBaHUS,
raJIOT€HUPOBAHNUS,
rUapaTalyu, TOPeHus),
MIOJIyYE€HUE U IPUMEHEHUE

Oyraauena -1,3, 6eHzona,
TOJIyoJ1a). BBIABISATH
TeHETUYECKYIO CBSA3b MEXKIY
YIJI€BOIOPOAAMHU U
HOJTBEPKJIaTh €€ HaJMuue
YPaBHEHUSIMU
COOTBETCTBYIOLINX
XUMHUYECKUX PEAKLUH C
UCIIOJIb30BaHUEM

CTPYKTYPHBIX (POPMYIL

Tema 4.
ApomaTHuecKue
YIJ1€BOAOPOAbI

Apensl. benzon: cocras,
cTpoeHue, GU3nIecKue u
XUMHUYECKHE CBOICTBA
(peakuuu
raJIOTEHUPOBAHUSA U
HUTPOBAHUSA), TOTYYEHHUE U
npuMeHeHue. Toiryour:
COCTaB, CTPOEHHE,




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

Tema S. Ilpupoansie
HCTOYHUKH
YIJIEBOAOPOAOB U HX
nepepadorka

[IpupoHbIE UCTOYHUKHU
yTJI€BOJIOPO/IOB.
IIpupoaHbli ra3 u
MOMYTHBIE HE(TAHbIE ra3bl.
Hedts u eé
npoucxoxaenue. CriocoOsl
nepepadoTKu HEPTH:
MePEeTrOHKa, KPEKUHT
(Tepmuyeckuii,
KaTAIUTHYCCKHIN),
nrposins. [IpoaykTsl
nepepaboTku HEPTH, UX
MIPUMEHEHHE B
MIPOMBIIIIJICHHOCTH U B
ObITy. KamMeHHbI# yronb u
MIPOJYKTHI €T0
nepepadboTKu
JdeMoucTpanus
— xoyuekmu «Hedte» n
«YTOIBY.
JlabopaTopHblie ONBITHI
— O03HAaKOMJICHHE C
oOpasmamu 1racTmacc,
Kay4yKOB U PE3MHBI,
— MOJIETTUPOBaHNE
MOJIEKYJT YIJIEBOAOPOOB U
raJIOr€HONPON3BOAHBIX.
IIpakTuyeckas padora
Ne 1. Ilonyuyenue sTuneHa
U U3y4YEHHUE €r0 CBOMCTB.
Bobrunciienus
— I10 YpaBHEHHIO
XUMHUYECKON peaKIiuu
(macchl, 00bEMa,
KOJIMYECTBA UCXOAHOIO
BELIECTBA WM IPOAYKTa
peaKIMy Mo U3BECTHBIM
Macce, 00bEMY,
KOJIMYECTBY OHOIO U3
HCXOJHBIX BEIIECTB WIH
MIPOAYKTOB PEAKIINN)
3auét No 1: YraeBogopoabl

XapakTepu3oBaTh
UCTOYHUKHU
YTJIEBOJAOPOIHOTO CHIPBS
(HEd T, IPUPOTHBI Ta3,
yroJib), CIIOCOOBI UX
nepepadoTKu 1
NPaKTUYECKOE IPUMEHEHHUE
MOJTy4aeMBIX POAYKTOB.
Hcnonb3oBars
€CTECTBEHHO-Hay4YHbIE
METO/IbI TIO3HAHMS —
poBeJIeHHEe, HAOI0ICHUE U
OTMCaHUE XUMUYECKOTO
JKCIIEPUMEHTA
(J1abopaTopHbIEC ONBITH U
MPaKTUYECKHE pabOTHI).
CrnenoBath npaBuiiaM
0e30macHoOi paboThI B
naboparopuu mpu
UCTIOJIb30BaHUH
XUMHUYECKON NTOCY/bI U
000pyI0BaHUs, a TAKXKe
IpaBHiIaM oOpaleHus ¢
BEILIECTBAMHU B
COOTBETCTBHUH C
UHCTPYKITUSIMU
BBINOJIHEHUS JTa00paTOPHBIX
OTIBITOB ¥ MPAKTHYECKUX
paboT 1o NOJYYEHHUIO U
M3YYEHHUIO OPTaHMYECKUX
BeecTB. [IpencraBnsaTh
pe3yabTaThl SKCIIEPUMEHTA
B (hopMe 3anucu ypaBHEHU N
COOTBETCTBYIOIIMX PEAKIINI
Y JeNIaTh BBIBOJIBI HA MX
ocHosge. [IpoBoauTh
BBIYHUCTICHUS JIJIS
OTIpeIeIeHuUs
MOJIEKYJISIPHOM hopMyITBI
OpPTaHUYeCKOTO BEUIECTBa,
10 YPAaBHEHUIO XUMHUYECKOU
PEaKIum.




CamocrosTenpHO
TJTAHUPOBATH U
OCYIIECTBIISATH CBOIO
MM03HABATEIHHYIO
JeSITeIbHOCTD; TPUHUMATh
aKTUBHOE y4acTue B
TPYIIOBON yueOHOM

JIESITEIbHOCTH

Pasznea 3. 13

Kucnopoacoaepxamme

OpraHuvecKue

COeIMHEeHHUs

Tema 6. CiupThl. 3 [Ipenenbubie PackpbiBath cMBICHT

®enou OJIHOATOMHBIE CITUPTHI. M3y4aeMbIX IMOHATUN
MeraHon 1 3TaHoN: (BBIABIIATH UX XapaKTepHBIE
cTpoeHue, pu3nYecKue u MPU3HAKH), YCTAHABIUBATh
XUMHUYECKHUE CBOWMCTBA UX B3aHUMOCBSI3b,
(peakiuu ¢ akTUBHBIMH UCITI0JIH30BATh
MeTaJUIaMH, COOTBETCTBYIOIIHE MOHATHS
raJIor€HOBOJIOPOAAMH, IIPU OIMCAHUU COCTaBA,
rOpeHue), IpUMeHeHHe. CTPOEHHUS U NPEBpaALICHUI
Bonopoanas cBsi3b. OpPTraHUYECKUX COCTUHECHUM.
[lelictBue MeTaHosa u Hcnonb30BaTh XMUMUYECKYIO
3TaHOJa Ha OpraHUu3M CUMBOJIUKY JIJIsI
YEJI0BEKa. COCTABJICHUS
MHOroaroMHbI€ CIIUPTHI. MOJIEKYJIIPHBIX U
OTUIICHTJIUKOIb U CTPYKTYPHBIX
[JIMLEPHUH: CTPOEHUE, (pa3zBépHyToii,
¢bu3nyeckre 1 XUMHUYECKHE | COKpaIEHHOMN) hopMyn
CBOIiCTBa OpraHMYECKUX BEIIECTB.
(B3auMoelicTBHE CO VYcranaBnuBaTh
HIEJTIOYHBIMU METAJJIAMU, MIPUHA/IIEKHOCTD BELLIECTB
KaueCTBEHHAs peaklus Ha | K ONPEAEIEHHOMY KJ1accy
MHOT'OATOMHBIE CITUPTHI). 10 COCTaBy U CTPOEHHUIO,
JleiicTBrE Ha OpraHu3mM Ha3bIBATh UX IO
yenoseka. [Ipumenenune CHUCTEMaTUYECKOU
[JIMLIEPUHA U HOMEHKJIaType; MPUBOIUTH
STHJICHIJINKOJIS. TPUBUATILHBIC HA3BAHUS
®enoin. CtpoeHue
MOJIEKYJIbI, PU3NYECKUE U
XUMHUYECKHUE CBOWMCTBA
(dbenomna. TokcmaHOCTH
¢denona. [Ipumenenue
(dhenomna

Tema 7. Albaeruabl. 7 Anpaeruapl 1 KETOHLI. OTJEIbHBIX

KapOoHnoBbie dopmanpaerun, MpeACTaBUTENEN

KN CJA0ThI. Cl102KHbIE aleTANBJETU/: CTPOCHHE, | KHCIOPOACOAEpKAIINX

3¢upsl (u3nyecKkre U XUMHUYECKHE | COeTMHEHUH.

CBOICTBa (peaKIuu
OKHCJICHUS U
BOCCTaHOBJICHUS,
KaueCTBEHHbBIE PEAKIIIH),

XapakTeprus3oBaTh COCTAB,
CTpOEHUE, TPUMEHEHUE,
(u3nUecKre U XUMUYECKUE
CBOMCTBA, BAXKHEHUIIIHE




MIOJTyYEHHE U IPUMEHEHHE.
AILIETOH: CTpOCHHE,
¢bu3nyeckue 1 XUMUYECKHE
CBOMCTBa (peaKkuu
OKHCIICHUS U
BOCCTAHOBJICHUS),
MIOJTyYeHHE U IPUMEHEHHE.
OAHOOCHOBHBIE
npeJenbHble 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
IIPEJCTaBUTENIN BBICIINX
KapOOHOBBIX KUCJIOT.
MBpl1a Kak coJId BBICHIMX
KapOOHOBBIX KHCIIOT, UX
Morollee JeiicTBrE.
CrnosxHble 3¢upsl Kak
IIPOU3BO/IHBIE KAPOOHOBBIX
KUCHoT. ['unponus
CJIOKHBIX 3(pupoB. JKupsbl.
I'maponus xupos.
IIpuMeHeHue KUPOB.
buonornueckas poJib
KHUPOB

Tema 8. YrieBoabl

YrneBodsl: COCTaB,
Kiaccu(uKanus yrieBo0B
(MOHO-, TH- 1
MoJIUCaxapubl).
I'mroxo3a — npocrenmui
MOHOCaXapua:
0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, PU3UYECKUE U
XMMHYECKHE CBOMCTBA
(B3auMoielicTBHE C
ruapokcuaom meau(1l),
OKHCJICHHE aMMHAaYHbIM
pacTBOpOM OKcHJIA
cepebpa(l),
BOCCTaHOBJICHHE,
OposkeHue

TTFOKO3BI), HAX0XICHUE B
pUpoJie, IPUMEHEHHUE,
Ouosoruyeckast poib.
dorocunres. Dpykrosa

CIOCOOBI MOTyYCHUS
TUIHYHBIX MIPEJICTaBUTEICH
Pa3IUYHBIX KJIACCOB
KHCIIOPOACOACPIKAIINX
coeMHEeHU (MeTaHoIa,
3TaHOJIa, TJIMLEPHHA,
(dbenomna, popmanpaeruma,
aneTanbAeTUIa, YKCYCHOU
KHUCJIOTHI, TJTFOKO3BI,
caxapo3bl, Kpaxmaiia,
LEJUTION03bI); BBISBIISTD
TCHETHYECKYIO CBS3b MEXKIY
HUMHU U MTOATBEPXKAATH €&
HAJIN4YHE ypaBHEHUAMU
COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKLUN C
UCIIOJIb30BaHUEM
CTPYKTYPHBIX (POPMYIL.
OnuceIBaTh COCTaB,
XUMHYECKOE CTPOCHUE U
PUMEHEHHE )KUPOB,
XapaKTepU30BaTh X
3HAYCHUE /IS
KU3ZHEJCATEIIbHOCTH
opranu3zmoB. Oco3HaBaTh
OIMAaCHOCTh BO3/ICHUCTBUS Ha
KHUBBIC OPTaHU3MBI
oTpeAeIeHHBIX
OpPTaHUYECKUX BEIIECTB,
HOSCHATH Ha IpUMepax
CHOCOOBI YMEHBIIECHUS

U NIPEIOTBPAILEHUS UX
BpPEIHOTO BO3/ICWCTBHUS Ha
OpraHu3M 4YeJIOBeKa.
Hcnons3oBats
€CTeCTBEHHO-HAyUHBIC
METO/IbI TO3HAHMS —
MIpoBeJIeHUE, HaOII0IeHNUE U
OTHCaHHE XMMUYECKOTO
HKCIIEPUMEHTA
(;1rabopaTopHBIE ONBITH U
MpaKTU4eCKHe paboThl).
CrnenoBath mpaBuiIaM
6e30macHoil paboThI B
nabopaTtopuu pu
WCTIOh30BaHUHT
XUMHUYECKOH MOCYABI U
000pyIOBaHUs, a TAKXKE
IpaBUIaM OOpaIeHus ¢
BEIIECTBAMH B
COOTBETCTBHUH C




KaK U30Mep TIIFOKO3HI.
Caxapoza —
MpeACTaBUTEIh
JMcaxapuioB, TUAPOIIN3,
HaxO0KJICHHUE B MPUPOJIC U
MIPUMEHEHUE.
Kpaxman u nemmtosnos3a kak
MIPUPOJIHBIE TTOTUMEPHI.
CrtpoeHue kpaxmaia u
LICJII0I0351. DU3NYECKHUE
1 XUMHYECKHE CBOMCTBA
Kpaxmaia (TuapoJins,
KadyeCTBEHHAs PEaKIUs C
HOJIOM)

JlaGopaTopHble ONBITHI
— FOpEeHHE CIUPTOB;
— OKHCIICHHE dTaHoJIa
okcugom meau(Il);
— B3aUMO/ICHCTBHEC
IJIMIIEPUHA C THAPOKCHIOM
meau(1l);
— OKHCIICHHUE aJIbJICTHI0B
aMMHAYHBIM PacTBOPOM
okcupa cepeopa(l) u
ruapokcuaoM meau(1l);
— B3aUMOJICHCTBUE
KpaxMajsa ¢ HOJOM.

IIpakTnyeckas padora
Ne 2. CroiicTBa pacTBOpa
YKCYCHOM KHCJOTHI.

Boiunciaenus

— MO0 YPaBHEHUIO
XMMHYECKON peaKIuu
(Maccel, 00béMa,
KOJIMYECTBA MCXOJTHOTO
BEILIECTBA UJIM MTPOJIYKTa
pEeaKINK MO U3BECTHBIM
Macce, 00bEMy,
KOJIMYECTBY OJTHOTO U3
HCXOJHBIX BEIIECTB HIIN
MIPOJYKTOB PEaKIUN)
3auét Ne 2:
Kucnoaconepxkaiue
OpraHUYEeCKUEe COCTMHEHUS

HUHCTPYKIHUAMU
BBITOJIHEHUS TAOOPaTOPHBIX
OIIBITOB M NMPAKTHUYECKUX
paboT 1o MOJYyYSHUIO U
U3YYEHHUIO OPraHUYECKUX
BemiecTB. [IpencraBisaTe
pe3yabTaThl SKCIEPUMEHTA
B (hopMe 3amucu ypaBHEHU I
COOTBETCTBYIOLIMX PEeaKLUi
U JIeNaTh BBIBOJBI HA UX
ocHoge. [IpoBoauTsb
BBIUMCIICHUS JUIS
OIpeIeNIeHUs
MOJIEKYJISIPHOM (HhOpMYJIBI
OpPraHUYEeCKOro BELIECTBa,
110 YPAaBHEHUIO XUMHYECKON
peakuun. CaMOCTOSATENBHO
IUTaHUPOBATh U
OCYIIECTBIISITH CBOIO
II03HABATEJIbHYIO
JeSITeIbHOCTD; TPUHUMATh
aKTUBHOE

y4acTHE B IPYNIIOBOU
y4eOHOI IesTeIbHOCTH

Paznen 4.
A3oTcoaepikaiiue
OpraHHYECKHE
COCTMHEHUS

Tema 9. AMUHEI.
AMMWHOKHUCJIOTHI.
Beakn

AMuHbl. MeTHi1aMuH 1
aHWJIMH: COCTaB, CTPOEHHE,
¢busnyeckre 1 XUMHYECKHE
CBOICTBa (TopeHue,

PackpbiBats cMbICH
HW3y4aeMbIX MOHSATUN
(BBISIBIIATH UX XapaKTePHBIC
MIPU3HAKH ), YCTAaHABINBATH




B3aUMOJEHCTBHE C BOJIOU U
KHUCJIOTaMHu ).
AMHMHOKHCIIOTHI KaK
amQoTepHbIe
OpraHUYECKUE
coeauHeHus. Pu3nuecKue
1 XUMHUYECKHUE CBOKCTBA
AMUHOKHCIIOT (Ha MpuMepe
mmnuHa). bruonornyeckoe
3HAQYE€HHE AMHUHOKHCIIOT.
IlenTnabl.
benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIE
coenuHenus. llepsuynas,
BTOPUYHAS M TPETUYHAS
CTPYKTypa OEJIKOB.
XUMHYECKHE CBOMCTBA
OCJIKOB: THIPOJIN3,
JIeHATypalus,
Ka4yeCTBCHHBIC PEaKIIMK Ha
OeJKu.

JdemoHcTpanmun
— JIeHaTypamus OSJIKOB
IIPU HAarPEBaHWH;
— IIBETHBIC PEaKIINU
OCIIKOB.

UX B3aUMOCBSI3b,
KCII0Ib30BaTh
COOTBETCTBYIOIINE TOHATUS
IIpU ONMKMCAHUM COCTaBa,
CTPOEHHUS U MpEeBpalleHU
OPraHUYEeCKUX COCTUHEHUMU.
Hcnonb30BaTh XUMHUECKYIO
CUMBOJIUKY JIJIs1
COCTaBJICHUS
MOJICKYJIIPHBIX U
CTPYKTYPHBIX
(pa3zBépHyToi,
COKpami¢HHON) hopmy
OpPraHUYECKUX BEIIECTB.
Onpenenars
MIPUHAJIC)KHOCTh BEIIECTB
K OTpeJIeIeHHOMY KJlaccy
110 COCTaBY U CTPOCHHUIO,
HA3bIBATh UX IO
CUCTEMAaTUYEeCKOM
HOMEHKJIATyp€; MPUBOIUTH
TPUBHAJIbHBIC Ha3BaHUS
OTJIETTbHBIX
peJICTaBUTENCH.
XapakTeprus3oBaTh COCTAB,
CTpOeHHE, IPUMEHEHHE,
(u3HUecKre U XUMUYICCKUE
CBOICTBa, BaXKHEIINE
CIOCOOBI OTYyUYEHUS
TUMHAYHBIX MIPEACTaBUTEICH
a30TCOoJEepIKaAIINX
COEIMHEHUH (MEeTHIIaMHHA,
TJIMIMHA, OETTKOB).
OnuceIBaTh COCTaB,
CTPYKTYPY, OCHOBHBIE
CBOICTBa OEJKOB; MOSCHATH
Ha IIpuMepax 3Ha4eHHE
OENKOB I OpraHu3Ma
yenoBeka. Mcnonp3oBaTh
€CTECTBEHHO-HAy4YHbIE
METO/IbI TIO3HAHMS —
Ha0JII0/1aTh U OINUCKHIBATH
JIEMOHCTPAIIMOHHBIN
SKCIEPUMEHT.
CaMOoCTOSITETEHO
MJIAHUPOBATh U
OCYIIECTBIISITH CBOIO
M03HABATENbHYIO
NeSATeTbHOCTh; TPUHUMATh
aKTHUBHOE y4acTHE B
IpynmnoBoi yueOHoi
JeSATETbHOCTH




Pasznen. 5. 2

BrIicOKOMOIIEKYIIIpHBIE

COCMHECHUS

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

Kayuyku. Boiiokna

COEMHEHHI: MOHOMED,
HOJIUMED, CTPYKTYpPHOE
3BEHO, CTETIECHb
MOJIMMEPU3ALIH, CPEIHSIS
MOJIEKYJISIpHasl Macca.
OCHOBHBIE METO/1bI
CHUHTE3a
BBICOKOMOJIEKYJIIPHBIX
COCIMHEHUN —
MOJIMMEpU3aLHs U
MIOJINKOHJICHCALIMSL.
[TnacTmaccsl (OAMATUIIEH,
IOJIUITPOIIUJIEH,
MOJIMBUHUIIXJIOPH L,
TIOJTUCTUPON).
Harypanbnbiii u
CHHTETHYECKUE KayTyKH
(OyTanneHOoBBIH,
XJIOPOIIPEHOBBIN U
U30MPEHOBBIH). BonokHa:
HaTypaJIbHbIE (XJIONOK,
IEPCTh, MENK),
HCKYCCTBEHHbBIE
(amieTaTHOE BOJIOKHO,
BHUCKO3a), CHHTETUYECKHE
(kKampoH ¥ JaBCcaH).
JdemoHcTpauus
— O03HAaKOMJICHHE C
oOpa3iamu NpupoIHBIX U
HCKYCCTBEHHBIX BOJIOKOH,
I1acTMAacC, KayqyKoB

PacKpbIBaTh CMBICI
U3y4aeMbIX MTOHATHHA U
MIPUMEHSITh 3TH TIOHSATHUS
IIpU OMHMCAHUU COCTaBa U
CTPOCHUS
BBICOKOMOJIEKYJISIPHBIX
OpPTaHUYECKUX BEIIECTB,
JUIst OOBACHEHUS OTJENbHBIX
(akTOB U SBJICHUI.
Hcnonb30BaTh XUMHUECKYIO
CUMBOITUKY JIJIs
COCTaBJICHUS CTPYKTYPHBIX
(hopMyJI BEIIECTB |
yYpaBHEHUH peaKIuii
MOJIUMEPH3AIUH 1
MOJIMKOHACHCAIIUH.
OnuceIBaTh COCTaB,
CTpOEHHE, OCHOBHBIE
CBOMCTBA Kay4yKOB,
HauOoJee
pacupoCTpaHEHHBIX BUIOB
IJIACTMACC, BOJIOKOH;
PUMCHCHHE

B PA3IMYHBIX OTPACIAX.
Hcnonb3oBars
€CTeCTBEHHO-Hay4YHbIE
METOIbI IO3HAHUS —
HaOII0IaTh M ONTUCHIBATH
JIEMOHCTPALIMOHHBIN
JKCIIEPUMEHT

11 KJIIACC. OBIIIAA XUMUSA

1 u B Henenro, Bcero 34 4

Tema Koi- OcCHOBHOE coJepKaHne OCHOBHBIE BB
BO JIeATEIIbHOCTH
JacoB

Pazgen 1. 34

Teopetnueckue

OCHOBBI XMMHH

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

XHUMHUYECKUI JIEMEHT.
Atowm. Anpo atoma,
M30TONBL. DIIEKTPOHHAs
000J10yKa. DHEPreTHUecKue
YPOBHHU, MOJYPOBHH.

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




cucreMa
XMMHYECKHX
semenToB /1. K.
MenpaeiieeBa

ATomHBIE OpOuTaNH, S-, P-,
d-snemenTer. OcOOEHHOCTH
pacrpeiesIeHus JJIEKTPOHOB
1o OpOUTANISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX
NEPUOJOB. DIEKTPOHHAs
KOH(HUTyparus aTOMOB.
[Tepuoanueckuii 3aK0H U
[lepuoauueckas cucrema
XAMHUYECKHUX dJ1IeMeHTOB /I,
U. Menneneena. CBs3b
MEePUOIUYECKOr0 3aKOHA U
[Tepuoanueckoit cucTemsl
XAMHUYECKHX dJIeMEHTOR /1.
U. Meunneneena
C COBPEMEHHOU TeOpUEN
CTPOCHHS aTOMOB.
3aKOHOMEPHOCTH
N3MEHCHHS CBOMCTB
XHUMHYECKHUX 3JIEMEHTOB
1 00pazyeMbIX UMM MPOCTHIX
M CJIIOKHBIX BEIIECTB 110
rpyImaM v mepruoiam.
3HayeHHue MePUOIUIECKOIO
3aKOHA B Pa3BUTHUU HAYKHU.
JdemoHcTpamun
Buap! Ta0buix
«Ilepuoguueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB J].
H. MenaeneeBa»

CMBICJI IEPUOINYECKOTO
3akoHa /1. . MenneneeBa u
JEMOHCTPUPOBATh €T0
CUCTEMATU3UPYIOLIYIO,
OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH.
XapakTepu3oBarThb
AIIEKTPOHHOE CTPOEHUE
aTOMOB XMUMHUYECKUX
351eMeHTOB 1—4 nepuonaos,
UCIIOJIB3YS OHATHS S-, P-, d-
AJIEKTPOHHBIE OpOUTANIH,
HHEPreTUYECKUE YPOBHH.
OOBSACHATH 3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX
COEIMHEHUH 110 IEPUOAAM U
rpynmnaM [lepuonnuaeckoit
cucremsl J[. 1. Menaeneesa

Tema 2. CTpoenue
BellecTBa.
MHuoroo0pa3sue
BellecTB

CrpoeHnue BelecTna.
XuMudeckas CBI3b. BUIbI
XUMHUYECKOH CBS3U
(KoBasIeHTHAsI HETIOJISIPHAS U
MOJISIPHASI, UIOHHAS,
MeTaJlTn4ecKasi).
Mexanu3mbl 00pa3zoBaHUs
KOBAJIEHTHOW XUMHUYECKON
CBs3M (OOMEHHBIN U
JIOHOPHO-aKIEMTOPHBI).
Bonoponnas cBs3b.
BasneHTHOCTS.
DJIEKTPOOTPHUIIATETBLHOCTb.
Crenens okucnenus. MoHsr:
KaTHOHBI M aHUOHBI.
BemiectBa MONEKyISIpHOTO U
HEMOJIEKYJISIPHOTO
CTpPOEHHUsI. 3aKOH
MOCTOSIHCTBA COCTaBa
BellleCTBA. THUIIBI
KPUCTAJUIMYECKUX PELIETOK
Y CBOWCTBA BEILIECTB.

PackpsiBaTh cMbICT
M3y4aeMbIX MMOHATUH
(BBIOENATH UX XapaKTEpHBIE
MIPU3HAKHN) U TIPUMEHSITh 3TH
MOHSATHUS MTPU ONUCAHUU
COCTaBa M CTPOEHUS BEILIECTB,
J1s1 OOBSICHEHUSI OTJEITBHBIX
(hakTOB U SIBJIECHUI.
Onpenensars BUABI
XUMHUYECKOH CBS3U
(KOBaJI€HTHOM, MIOHHOM,
METAJITUUECKOM,
BOJIOPOJIHOM) B
COCTMHEHUSIX; TUIT
KPUCTAJUTMYECKON pEeIETKH
KOHKPETHOI'O BEIIECTBA.
Onpenensatb BaJJIEHTHOCTb U
CTEINEHb OKUCIICHUS
XUMUYECKHUX AJIEMEHTOB B
COETMHEHUSIX Pa3IMYHOTO
coctasa. [IpoBonuts
BBIYHCIICHHUSI C




[TonsiTHE O MHCTIEPCHBIX
cuctemax. cTuHHBIE U
KOJIJIOUTHBIE PACTBOPBHI.
MaccoBas 10J1s BEIeCTBA B
pacTBope.

Krnaccudukanus
HEOPraHUYECKUX
coennHeHui. Homenknarypa
HEOPraHWYECKUX BEILIECTB.
I'emeTnyeckas CBA3b
HEOPraHWYECKUX BEILECTB,
MPUHAJISKALTUX

K pa3JIM4YHbIM KJlaccam
3auér Ne 1. MHorooGpasue
BEIIIECTB

MCIIOJIb30BaHUEM TIOHATHUS
«MaccoBasi 107151 BEIIECTBA B
pactBope». Bnaners
M3y4aeMbIMU XUMUYECKUMU
MOHITUSIMH

Tema 3.
XuMuueckKkue
peakuuu

16

XuMuyecKas peakuus.
Knaccudukamms
XUMHYECKUX PEaKIUi B
HEOPraHUYECKOH U
OPraHUYEeCKOW XUMHH.
3aKOH COXpaHEHUs1 MacChl
BELIECTB; 3aKOH COXPaHEHUs
U TIPEBpAIICHUS SHEPTUU
MIPU XUMHYECKUX PEAKIIHIX.
CKopocTh peakuuu, eé
3aBUCUMOCTH OT Pa3JIMYHBIX
dakropoB. OOpaTrmbie
peakuuu. XUMUYECKOE
paBHOBecue. PakToOpkI,
BIIUSIIOLIME HA COCTOSTHUE
XUMHUYECKOTO PAaBHOBECHS.
ITpunnun Jle Hlarense.
DNeKTpoIUTUYECKAs
nuccouunanus. CuibHbIE U
ca0ble AIMEKTPOIUTHI.
Cpena BOAHBIX PacTBOPOB
BELIECTB: KUCIIas,
HEWTpasbHasi, IEJ0YHas.
Iouamue o 600opooHom
nokazamene (pH) pacmeopa.
Peakuuu nonHoro oOMeHa.
T'uoponusz opeanuueckux u
HeOp2aHUYecKux 6eujecms.
OKHUCIHUTENBHO-
BOCCTAaHOBUTEIBHBIE
peakuuu. [lonstre 06
AIIEKTPOJIN3€E PacIsIaBOB U
pacTBOPOB COJIEH.
IIpuMeHeHune 31eKTpoIn3a.
JdemMoncTpanuu
— MoJenu
KPUCTAJUTMYECKUX PEHIETOK;

OOBSCHATH 3aBUCHMOCTh
CKOPOCTH XUMHUYECKOM
PEAKIIUU OT PAITUIHBIX
dakropoB. Onpenensirs
XapaKTep CMEIICHUS
XMMHUYECKOTO PaBHOBECHS B
3aBHCHMOCTH OT BHEIITHETO
BO3JIecTBUS (puHIMT Jle
[[Tarense). CocTaBusTh
YpaBHEHHUS peaKuit
Pa3IMYHBIX TUIIOB; ITOJTHBIC H
COKpaIEHHbIC YpaBHEHUS
peakiii HFOHHOTO OOMEHa,
YVUUTHIBAs YCIOBUS, TIPH
KOTOPBIX 3TH PEAKITUN HTYT
Ilo koH1a. Mcnons3zoBars
€CTECTBEHHO-HAyUYHbIE
METO/IbI TIO3HAHUS —
MIPOBEICHNE, HAOIOICHNE U
OMHCAaHUE XUMHYECKOTO
HKCIIEPUMEHTA
(meMoHCTpaIMOHHBIEC U
1ab0opaTOPHBIE OMBITHI,
IpaKTH4eCKHe paboThl): MO
ONpPENIETICHUIO CPEbl BOJHBIX
pacTBOPOB BEUIECTB, PEAKIIMIA
MOHHOTO 00MEHA, BIIUSHHUIO
pa3anyYHbIX (PaKTOPOB Ha
CKOpOCTb pEaKIUH.
CrnenoBath mpaBHiIaMm
MOJIb30BAHUS XUMHUECKON
MOCyA0H U J1abopaTOPHBIM
o0opymoBaHuEM.
IIpeacraBnsaTe pe3yabTaTsl
XUMHUYECKOTO KCIIEPUMEHTA
B (hopMe 3anucu ypaBHEHUH
COOTBETCTBYIOIIUX PEaKIIHiA




— pa3noXeHue nepokcuaa
BOJOPOJa B IPUCYTCTBUU
KaTaJin3aTopa.
JlabopaTopHblie paboThl
— NPOBEJICHUE PEAKLIH
HOHHOI'0 OOMEHA;
— OIpeAeNIEHNE CPeibl
pacTBOPOB BELIECTB C
ITOMOILIBIO YHUBEPCAIBHOTO
MHAMKATOpA.
IIpakTnyeckas padora
Ne 1. Bnusinue pa3iauuHbIx
(bakTOpOB HA CKOPOCTH
XUMHUYECKON pEaKInu.
Boruuciaenus
— pacuerTsl ¢
HCII0JIb30BAHUEM MTOHATHUS
«MaccoBas J10J14
pPacTBOPEHHOTO BELIECTBAY;
— pacy€Thl 10 ypaBHEHUSIM

XUMHUYCCKUX peaKum"I, B TOM

YUCJIC TCPMOXUMHUUYCCKUC

U JIeJ1aTh BBIBOJBI HA UX
ocHose. [IpoBoauts
BBIUNCJICHUS 110 YPAaBHEHUAM
XUMHUYECKUX PEAKLUMN, B TOM
4HCIIE TEPMOXUMHUYECKUE
pacyéThl

pacdEThl
3auét Ne 2. XumMuueckue
peakiuu

12 KIIACC. HEOPTAHUYECKASA XUMUA

0,5 g B Henemro, Bcero 17 4

Tema Kon- | OcHoBHOE coneprkaHue OcHOBHBbIE BUIbI 1€ATEIBHOCTU
BO
4acoB

Pasnen 1. 15

Heoprannueckas

XUMUS

Tema 1. 8 Hewmeramnsl. [lonoxenue PackpsiBaTh CMBICT N3y4aeMBbIX

Hemeranubl HEMETAJIJIOB B HOHATHUH (BBIIENATH UX

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

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

XapaKTepHble IPU3HAKN) U
NPUMEHSATH ITU TOHATHS MPU
OTIMCaHUU COCTaBa M CTPOCHUS
BEIIIECTB, 111 00bICHEHUS
OTJIENBbHBIX (PAKTOB U SBJICHUM.
OOBsCHATH 001ITHE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB HEMETAJUIOB U UX
COEIMHEHUH C YY4ETOM CTPOECHUS
HX aTOMOB U IMOJOKEHHUS B
[Iepnonnueckoii cucreme
XUMHYECKHUX deMeHTOoB JI. 1.
MenneneeBa. XapakTepu3oBaTh
(omuchIBaTH) OOIIUE XUMUYIECKUE
CBOMCTBA HEMETAIIJIOB, UX
BaXKHEUIIIHUX COSIUHEHU,




KHUCJIOPOJCOAEPKAIINX
KHUCJIOT, BOAOPOIHBIX
COCTMHCHH ).
[IpuMeHeHne Ba)KHEUIINX
HEMETAJIOB U UX
COEJIMHEHU

MIOATBEPKasl TO ONMCAHNE
IIpUMepaMu ypaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX
peakuuii. XapakTepu3oBaTh
BJIIMSIHUE HEMETAJIOB U UX
COCIMHEHUM HA )KUBBIC
OpPraHU3MBI; OIIMCBIBATH
MIPUMEHEHHE B Pa3IMUHBIX
00J1aCTSAX MPAKTUYECKON
JESTEIbHOCTH YEJIOBEKA.
ITonTBepxnaTe CymECTBOBaHHE
TEHETUYECKOM CBSI3H MEXKIY
HEOPraHUYECKUMU BEIIECTBAMU C
IIOMOILBIO YPABHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peakuuii. PackpbIBaTh CyIIHOCTh
OKHUCJINTEIIbHOBOCCTAHOBUTEIbHBIX
peakuui NocpeaCcTBOM
COCTaBJICHUS 3JIEKTPOHHOTO
OanaHca 3TUX pEaKLH.
[IpoBoauTh peakuumy,
HOJTBEPKIAIOIIUE XapAKTEPHBIE
CBOICTBA U3y4YaE€MbIX BELIECTB,
pacro3HaBaTh ONBITHBIM IIyTEM
AQHUOHBI, IPUCYTCTBYIOILINE B
BOJIHBIX pacTBopax. Mcnonas3zoBaTh
€CTECTBEHHO-HAYYHbIE METO/IbI
NIO3HaHUs — IPOBEICHHUE,
Ha0JII0/IeHNE U OITUCaHKe
XUMHYECKOT0 IKCIIEPUMEHTA
(meMOoHCTpaIMOHHBIC U
1a00paTOpHBIE OMNBITHI,
MpaKTU4YeCKHe paboThl).
[IpencraBasaTs pe3ynbTaThbl
XUMHYECKOI0 IKCIIEPUMEHTA B
(dopme 3anucu ypaBHEHU
COOTBETCTBYIOIINX PEAKIIUN U
JIEJIaTh BBIBOJIbI HA X OCHOBE.
CnenoBath mpaBuiiaM
II0JIb30BaHUSI XMMHUYECKOM
MOCYA01 U J1abopaTOPHBIM
obopynoBanuem. [IpoBoauTh
BBIYHCIICHUS 110 YPaBHEHUSM
XUMHUUYECKHUX PEAKIIHH.
CamocTosTenbHO IIAHUPOBAaTh U
OCYILIECTBIISATH CBOIO
MM03HABATENbHYIO JAESITEIbHOCTD;
MIPUHUMATh aKTUBHOE yYacTHE B
IpynmnoBoi yueOHoi
JESITEIBHOCTH

Tema 2.
MeTaniabl

Meramnel. [lonoxenue
METAJLJIOB B

PackpriBaTh CMBICT N3y4aeMBbIX
TOHATUH (BBIACIATHh HX




[Tepuonuueckoit cucreme
XUMHYECKHUX 3JIeMEHTOB /1.
. Menneneena.
Oco6eHHOCTH CTPOCHUS
AJICKTPOHHBIX 000JI0UYEK
aToMoB MeTaiuioB. OO1IHe
(bu3mvecKue CBONCTBA
MeTaioB. CILIaBbl
METAaJLJIOB.
DIEKTPOXUMHUUYECKUN P
HaIpsHDKEHUH METaJlIoB.
XHMHYECKHE CBOMCTBA
BO)KHEHIIINX METAJIJIOB
(HaTpuii, Kanuii, KaJIbIHM,
MarHvi, allOMHHNM, ITHHK,
XpOM, JKeJe30, Me/lb) U UX
COCTMHEHU.
OO6mume crocoObl
MOJTyYEHUSI METAJIIOB.
Mertannyprus. Kopposus
MeTaioB. CrocoObl
3aIUTHl OT KOPPO3HUH.
[IpuMeHeHne MeTauIoB B
OBITY U TEXHUKE
JleMoHCTpaLun
— 00pa3Iibl HEMETAIIOB;
— B3aHMO/ICIICTBHE MEAU
C @30THOM KHCIIOTOM
Pa3INYHON KOHLEHTPALIVH;
— KoJutekus «MeTajibl
U CILIAaBBIY.
JlabopaTopHbIe ONbITHI
— Ka4eCTBEHHBIE PEeaKIuu
Ha aHUOHBI U KaTHOH
aMMOHHS;
— B3aMMO/ICHCTBHUE
THUAPOKCH]IA ATFOMUHHUS C
pacTBOpamMu KUCIIOT U
ImeJIoveit;
— KA4EeCTBEHHBIE pEeaKIuu
Ha KaTUOHBI METAJIJIOB.
IIpakTnyeckne padoTsl
Ne 1. Pemenne
SKCMEPUMEHTAIIbHBIX 33124
o Teme «Hemeramibsy,
Ne 2. Pemenne
IKCTIEPUMEHTAIBHBIX 337129
mo TemMe «MeTajIbl».
Burauciaenus
— pacy€Thl MacChl
BEIECTBA WJIH 00bEMA
ra3oB 10 U3BECTHOMY

XapaKTepHBIC MPU3HAKN) U
MPUMEHATD 3TU MOHATUS IPU
OTMCAaHUHU COCTaBa U CTPOCHUS
BEIIECTB, ISl OOBICHCHUS
OTJICbHBIX (PAKTOB U SBICHUI.
OOBSICHATH 001IIHE
3aKOHOMEPHOCTH B U3MEHEHHUU
CBOMCTB 3JIEMEHTOB — METAJIJIOB U
UX COEIMHEHUH C y4éTOM
CTPOEHHUSI X ATOMOB U MOJIOKEHUS
B [lepronueckoit cucreme
XUMHUYECKUX djieMeHToB /1. U.
MenpeneeBa. XapakTepu30BaTh
(omuchIBaTh) OOIIUE XUMUICCKUE
CBOICTBa METAJIOB, UX
BAKHEHUIITNX COCAUHCHUM,
MOJITBEPIKIasi 3TO ONKCAHUE
IIpUMEpaMHu YpaBHEHHU
COOTBETCTBYIOIINX XUMHUYECKUX
peakiuii; npuMeHeHNe METaJIOB B
Pa3IMYHBIX 00JIaCTsIX, a TAKKE
UCIIOJIb30BAaHUE UX AJIS CO3/IaHUS
COBPEMEHHBIX MAaTEPUAJIOB U
TeXHOJOTHi. OMUCHIBATh CIIOCOOBI
3aIUTHl METANIOB OT KOPPO3HHU.
PackpbiBaTh CyImHOCTb
OKHCITUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUi
MOCPEICTBOM COCTaBIICHUS
ANEKTPOHHOTO OalaHca 3TUX
peakuuii. [IpoBoauts peakumu,
MOATBEPKIAOIINE XapaAKTEPHbIE
CBOMCTBA N3y4aeMBbIX BEILIECTB,
pacno3HaBaTh ONBITHBIM ITYyTEM
HWOHBI METAJJIOB,
MPUCYTCTBYIOIINE B BOJHBIX
pactBopax. Mcnosb3oBarh
€CTECTBEHHO-HAyUYHbIE METO/IbI
TIO3HAHMS — MIPOBEJICHHE,
HaOIIO/ICHUE U OTHICAaHNe
XUMHUYECKOTO IKCTIEPUMEHTA
(IeMOHCTpaIMOHHBIE U
71a00paTOPHBIE OTIBITHI,
MIPAKTUYECKHE PAOOTHI).
[IpencraBnsaTe pe3ynbTaThl
XUMHUYECKOT0 HKCIIEPUMEHTA B
(dhopme 3anucu ypaBHEHUH
COOTBETCTBYIOIIMX PEAKLIUH U
JieaTh BBIBOJIBI HA KX OCHOBE.
CrnenoBaTh mpaBuiIam
MOJTh30BaHUS XUMUYECKON
MOCYI0N U JIaOOpaTOPHBIM




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

— pacy€Thl MacChl
(oOBéMa, Konm4ecTBa
BEILIECTBA) MPOTYKTA
pEaKIyu, €CITU OHO U3
BEIIIECTB JIaHO B BHUJIC
pactBopa ¢ onpeIeIEHHOM
MacCOBOM J0JIer
pacTBOPEHHOTO BEILIECTBA.
3auét Ne 1: Mertansl u
HEMETALTBI

obopynoBanueM. [IpoBouth
BBIYUCJICHUSA 110 YPABHCHHUAM
XUMHYECKHX PEaKIUi.

Pazgen 2. Xumus
U KU3Hb

Tema 3. Xumusa
M JKU3HDb

Ponp xuMuu B
obecneucHUH
9KOJIOTHYCCKOM,
SHEPreTUYeCKOl u
IMUIEBOM OE30MacHOCTH,
Pa3BUTUHU MEUILINHBI.
[TonsATHE 0 HAy4YHBIX
METO/Iax MO3HaHUS
BEIIECTB U XUMHYECKHUX
peaKuuii.
[Ipencrasnenus: 06 oOmUX
Hay4HbIX IPHUHIIMIAX
MIPOMBIIIIICHHOTO
MOJTYYEHUs] BAXKHEUILINX
BEIIICCTB.

UYenosek B MUpE BEUIECTB
Y MaTepHaJioB:
BAKHEWILINE CTPOUTEIbHBIE
MaTepuabl,
KOHCTPYKLIMOHHBIE
MaTepuaibl, KPacKH,
CTEKJI0, KEpaMHKa,
MaTepHuabl s
3JEKTPOHUKH,
HaHOMaTePHAaIbI,
OpraHUYecKue u
MUHEpaJIbHBIC YI0OPEHUSI.
XuMUs U 300pOBbE
YeJIOBEKa: MpaBuia
HCTOJIb30BAHUS
JIEKApCTBEHHBIX

CdopmynupoBath rnpaBuiia
0e30macHOro 00paIeHus ¢
XUMUYECKUMH BEIIECTBAMU B
OBITY

PackpsiBaTh posib XUMHH B
pEeIlIeHUU YHEPTeTUUECKHUX,
CBIPBEBBIX U IKOJIOTHUYECKUX
npo0JieM 4eoBeuecTBa,
OTIMCHIBATh OCHOBHBIE
HaTpaBIECHUS Pa3BUTH
XUMUYECKON HAYKH U TEXHOJIOTUH.
[IpumensTh MpaBuIa 6€30MaCHOTO
oOparieHus ¢ BeeCTBAMH,
HCIIOJIb3YEMBIMH B TIOBCETHEBHOM
YKU3HHM, TIPABUJIA TIOBEJICHUS B
HENsIX cOepekeHUs 310POBbS U
OKpY>Karoller NpUPOTHON CPEbI;
MOHUMATh Bpe (OaCHOCTD)
BO3JICHCTBHUS Ha KUBbIC
OpraHU3MbI OIIPEIETIEHHBIX
BerecTB cMmbIich nokazarens [TJIK,
MOSICHATH Ha IPUMEPax CIOCOOBI
YMEHBIIIEHUS U TIPEI0TBPAICHUS
UX BPEAHOTO BO3ACHCTBUSI.
AHaMM3UPOBATh U KPUTUUECKH
OILICHUBATh WH(OPMAIIHUIO,
CBSI3aHHYIO C XUMUYECKUMU
MpolieccaMy 1 X BIMSIHUEM Ha
COCTOSIHHE OKPY>KaroIIeH Cpeibl.
Hcnonb3o0Barh noiayyeHHbIE
3HAHUS U IPEJICTaBICHUS 0 cepax




mpemnapaToB; IIpaBujia JACATCIIBHOCTH, CBA3aHHBIX C

6e30macHoro HAyKOH M COBPEMEHHBIMH
WCIIOJIb30BaHUSA TEXHOJIOTHSIMU, KaK OCHOBY JUIS
IpenaparoB OBITOBOM OpHEHTAIH B BEIOOpE CBOECH
XHMMHH B TTOBCETHEBHOM Oynymiei mpodeccuoHaTbHOM
KHU3HH nesitenbHOCTH. [IpuHIMAaTh

ydacTHue B 00CYKJICHUH MTpodIeM
XUMHUYECKOHN U IKOJIOTMYECKOU
HaIpPaBJIEHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO IMO3HIIUIO 110
npobiieMe U npejyiaraThb
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 (peaKluy 3aMeIIeHNs U TOPEHMUS),
HaxO0KJICHUE B IIPUPOJIE, IOJIYYCHUE U IPUMEHEHUE

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

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN PSIL.
ALleTHIIEH — NPOCTENIINN IPEACTABUTENb AIIKUHOB: COCTaB, CTPOCHHUE,
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA (PeaKkMy THpUPOBaHUs,
raJIOrT€HUPOBAHNUS, THJIpaTallii, TOPEHNUS ), IOTYYEHHE U TPUMEHEHUE

Tomnyon: cocras, ctpoenue, pusnyeckre 1 XUMHUYECKHE CBOMCTBA (peakLuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), [TOJIy4€HUE U IPUMEHEHHE.
Tokcu4yHOCTH apeHOoB. I eHeThuecKas CBA3b yIIeBOAOPOIOB,
IIPUHAJUIEKAIUX K Pa3JIMYHBIM KJIACCAM

Crnioco0OsI nepepaboTku He(TH: IEPETOHKA, KPEKUHT (TEPMUYECKHI,
KaTaluTudeckuit), nuponus. IlponykTsl nepepadboTku HedTH, UX
MIPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NpoTyKTh
ero nepepaboTKu

MHuoroatoMHbIE CIIMPTHI. OTUIIEHTINKOIb U TJIIMOCPUH: CTPOCHUC,
(bu3nUecKre U XUMUYECKHE CBOMCTBA (B3aUMOIEHCTBHE CO IIEIIOYHBIMHU
MCTaJUIaMH, KaY€CTBCHHAs PCaKIMd HAa MHOTOATOMHBIC CHI/IpTI)I).
JleiicTBre Ha opraHusM uenoBeka. [[puMeHeHne riviepuHa u
STHJICHTJINKOJIS.

®enon. CTpoeHHe MOJIEKYIbI, PU3NIECKUE K XUMHUYECKHE CBOMCTBA
tdenona. 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 nemiosno3a kak npupoasie nosmmepsl. CTpoeHue kpaxmaia 1
LEJUTI0J103bl. PU3NYECKUE U XMMHUYECKHUE CBOMCTBA Kpaxmaila

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




OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COETUHEHUN: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINN, CPEIHSA
MoJIeKyJsipHas Macca. OCHOBHbBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJIIPHBIX
COEIMHEHUI — MONMMEpHU3aLus U MOJIUKOHICH AU,

[TnacTmacchl (HOIMATUIIEH, TOJIUITPOIIMIIEH, TOJTUBUHUIXIIOPH,
nonucTupon). HarypanbHelii U cuHTETHYECKHE KaydyKH (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN U U30IIPEHOBLII). BosoKHA: HaTypaIbHbIE (XJIOMOK,
LIEpPCTh, MENK), NCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO03a),
CUHTETHYECKHE (KAIPOH M JIABCaH).
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