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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XHMMHU Ha YpOBHE CpeIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanuu B Poccutickoit @denepaiuny», Tpe0OBaHMM K pe3yIbTaTaM OCBOSHUS
denepanbHOll 00pa3oBaTENBHOM MPOTrpaMMbl CPEAHETr0 OO0IIero oOpa3zoBaHUs
(®OIT COO), mnpencraBneHHbix B  DenepasbHOM  TOCYJAPCTBEHHOM
obpazoBarenpHoM craggapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
ydeOHOro mpenMera « XuMus» B 00pa3oBaTeNbHBIX opraHu3aiusx Poccuiickoi
Qenepanny, peaNU3yIOMMX OCHOBHBIE O0pa3oBaTEIbHBIE MPOTPAMMBbI, H
OCHOBHBIX TNOJIOKEHNH «CTpaTerum pas3BuTUs BocnuTaHus B Poccuiickon
®enepanuu Ha nepuo 10 2025 roga» (Pacnopsiokenue [IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJAX0J0B K pa3pabOTKe MPOrpaMMBbI IO XUMHUU, K ONPEIEICHUIO
oOmel crpaterud OOy4YEHHs, BOCHHUTAHUS W Pa3BUTUS OOyYaroUIUXCs
cpeacTBamMu ydeOHOro mpeamera «Xumus» mist 10—11 kimaccoB Ha 6a3oBom
YPOBHE  COCTaBWJIM  KOHIenTyaidbHble monoxkeHus @d®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMsI, PE3YyJNbTaTOB OOYy4YEeHUs U
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMH
0011e00pa3oBaTeIbHON  OpPraHU3aIliH, SIBISIETCS HEOTHEMJIEMON YacThI0 HUX
oOpazoBaHHOCTH. OHO CIYXXUT 3aBEpIIAIONIMM OTAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XMMHYECKOTr0 0O0pa3oBaHUs. OTH IEHHOCTH KAaCaroTCs
MO3HAHUS 3aKOHOB MPHUPOABI, (POPMUPOBAHUS MHPOBO33PECHUS U OOIICH
KyJbTYpPhl 4YEJIOBEKa, a TaK¥Ke JKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3JI0pPOBbIO U MIPUPOAHON cpene. Peanuzyercss xuMuueckoe 00pa3oBaHue
00yyJaroImuxcsi Ha YpOBHE CpEeHET0 00111ero o0pa3oBaHus CpeACTBAMU yUeOHOTO
npeaMeTa «XHUMHs», COAEpPKAHUE U TOCTPOEHUE KOTOPOIro ONpe/esieHbl B
IporpamMme Mo XUMHH C y4€ToM crheruduKd HAyKu XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI U B MATEPHAIBHOW JKM3HU OOIIECTBA, a TAKXE C y4ETOM
o0mMX IeJed W MPUHIUIIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero oorero oopasosanus B Poccuiickoit denepanuu.

XUMHSI KaK JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJib B
COBPEMEHHOM IMBUJIM3AIH, B CO3JaHUH HOBOW 0a3bl MaTEPUATILHOU KYJIbTYPHI.
Ona BHOCMT CBOM BKJIaJ B (OPMUPOBAHUE PAIMOHAIBLHOTO HAYYHOTO
MBIIIJIEHUS, B CO3/IaHUE LIETIOCTHOTO MIPEACTABIICHUS 00 OKPY’KAIOIIEM MUPE KaK



O €IMHCTBE MPUPOJBI U YEJIOBEKAa, KOTOPOE (POPMHUPYETCS B XMMHUHU Ha OCHOBE
IIOHMMAHUS BEIIECTBEHHOIO COCTaBa OKPYXKAIOWIEr0 MHpPa, OCO3HAHMS
B3aUMOCBSI3H MEXKy CTPOCHUEM BEIIECTB, UX CBONCTBAMU U BO3MOKHBIMH
00JaCTSMU MTPUMEHEHUS.

TecHO B3aMMOIENCTBYS C APYTMMH €CTECTBEHHBIMUA HAyKAMU, XUMHUS CTAJIA
HEOTHEMJIEMOM YaCTbIO MHMPOBOM KYJBTYpbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOTO TPY/Ja U AKU3HU KaKJI0T0 ujieHa obmiecTBa. COBpeMEHHAsi XUMUS KaK
HayKa CO3MJIaTelIbHAs, KaK HayKa BBICOKUX TEXHOJIOTHUI HAIMIPABIICHA HA PEILICHHE
IJI00aNbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B cootBeTcTBUMM C OOIIMMH LEISIMU M MNPUHUMIIAMUA CPEIHEr0 OOILEro
oOpa3zoBanusi cojaepxkanue npeamera «Xumus» (10-11 kimaccel, 6a30BbIi
YpOBEHb M3YUYEHHS]) OPUEHTHUPOBAHO MPEUMYLIECTBEHHO Ha OOILIEKYJIBTYPHYIO
MOJITOTOBKY oOyyarommxcsl, HEO0OXOIUMYIO UM TUIA BBIPAOOTKHU
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCIIEIIHOTO BKIIIOYEHUS B KU3Hb COLIMYMA,
MPOJIOJDKEHNS  00pa3oBaHMS B  pa3IMYHBIX O0JAacTsX, HE CBSI3AHHBIX
HETIOCPEICTBEHHO C XUMHUEH.

CocTaBisOmUMHA TIpeAMEeTa «XUMHUS» SBISIOTCS 0a30Bble KypChl —
«Oprannueckast xumus» u «OOIIasi U HeOpraHUYecKash XUMHUS, OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHHUSI KOTOPBIX SIBJISIIOTCA OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUH MO HEOPTraHUYECKON XUMUU (C BKIIOUEHHEM 3HAHUM U3 00IIei
XUMUU) U OpraHudeckoi xumuu. @opMupoBaHUE JAHHOW CUCTEMbI 3HAHUHN MIPU
U3y4YEHUU TpeaMera o0ecreunBaeT BO3MOXKHOCTb PAacCMOTPEHHUSI BCEro
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPUI XUMHUH.

Crpykrypa conepxanusi KypcoB — «Opranudeckas xumusi» u «OOmmas u
HEOpraHuvecKas XuMus» cHOpPMHUpPOBaHA B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOIO IMOJXO0Ja K H3Y4YEHHMIO Y4YeOHOro matepuaiga M 0O0yCJIOBJIEHA
UCTOPUYECKH OOOCHOBAHHBIM  Pa3BUTHEM 3HAHUW HA  ONpEIEIEHHBIX
TEOPETUYECKUX YPOBHSX. Tak, B Kypce€ OpPraHMYECKOW XHMHUHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKOM TEOPUH CTPOEHUS OPTaHUYECKHUX
COCMHEHUN, a TaKXe Ha YPOBHE CTEPECOXUMUUYECKHX U DJIEKTPOHHBIX
npelcTaBiIeHUd O cTpoeHuu BemecTB. CBeneHuss 00 H3yyaeMbIX B Kypce
BELIECTBAX JIAI0TCS B PA3BUTUU — OT YTIIEBOAOPOJIOB /10 CIIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHUN. B Kypce OpraHM4eckol XMMHUU IOJIY4YarOT Pa3BUTHUE
chopMUPOBaHHbIE HA YPOBHE OCHOBHOTO 00I1I€r0 00pa30BaHus IEpBOHAYATbHbBIE
MPEACTABICHUS] O XUMHUYECKOW CBSI3HM, KIACCU(DHUKAIMOHHBIX MpU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HUX CTPOCHHUSA, O XUMHUYECKOU
peaKkuuu.



[Toq HOBBIM yTJIOM 3peHHUS B TpeaMeTre «XuMHs» 0a30BOTO YpPOBHS
paccMaTpUBaeTCs W3Y4YEHHBI HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
TEOPETUUYCCKUM MaTepuad U (AKTOJIOTHYECKHE CBEICHHUS O BEIIeCTBaX M
XUMHUYECKoM peaknuu. Tak, B 4acTHOCTH, B Kypce «OO01as u HeopraHudeckas
XUMUS» O00Yy4JaIomUMCS TPEIOCTaBISACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETHICCKUX U METOAOJIOTUIECKUX TTO3UITUH,
IyOXe TOHATh HCTOPUYECKOe H3MEHEHHE (YHKIMHA 3TOro 3akoHa — OT
000011ar01IeH 10 0OBSICHSIONICH M MPOTHO3UPYIOIICH.

Enunas cuctema 3HaHU# 0 BaXKHEHIITUX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NMPUMCHEHUH, a TAKKE O XUMUUYECKHUX PEAKIUIX, UX CYINTHOCTH H
3aKOHOMEPHOCTSX TMPOTEKaHWUs JomojHseTcs B Kypcax 10 m 11 xmaccoB
AJIEMEHTAMH COJICP)KaHMSA, UMCIOITUMU KYJIbTYPOJIOTUYECKUN W TMPUKIATHOM
XapakTep. OTH 3HAHHUSA CIIOCOOCTBYIOT IOHMMAHWIO B3aMMOCBS3U XHMHUH C
JIPYTUMHU HayKaMH, PacKpBIBAIOT €€ poJib B TO3HABATEIHLHON W MPAKTUICCKOMN
TESATETLHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHUIO YBOKEHHS K IPOIECCY
TBOPYECTBA B 00JIACTH TEOPUHU U TIPAKTHICCKUX MPUIIOKESHUNA XUMHUH, TIOMOTAIOT
BBIITYCKHUKY OPHEHTHUPOBATHCSA B OOIICCTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOJieMax, CBSI3aHHBIX C XMMHEH, KPUTHYECKU OCMBICIHMBATh HH(POPMAITUIO U
MPUMEHATh ©€ JUIsl TIOTOJIHCHHS 3HAHWW, DPEIICHUS WHTEIUICKTYaIbHBIX M|
AKCIIEPUMEHTAIBHBIX HCCJIEAOBATEILCKUX 3amad. B 1enoM  cojaepikaHue
y4eOHOro npeaMera «XHUMHS» JTaHHOTO YPOBHS M3Y4YEHHUS OPUEHTHPOBAHO HA
dbopMupoBaHre y 00yJarONTUXCS MUPOBO33PEHYECKOM OCHOBBI JJISI IOHUMAaHUS
dbunmocopckux uaeH, TaKUX Kak: MaTepuabHOE €IMHCTBO HEOPTaHUYECKOTO U
OpTraHUYECKOTO MHpPa, OOYCIOBJICHHOCTH CBOWCTB BEIIECTB WX COCTaBOM U
CTpPOCHHEM, T03HABAEMOCTh NPHUPOMHBIX SBICHUH ITyTEM DSKCIIEPUMEHTA H
pelieHuss TPOTHBOPEUYMM MEXKIy HOBBIMH (aKTaMH M TEOPETUYCCKUMHU
IPEANOCHIIKAMHU, OCO3HAHHUE POJIM XMMHUH B PEIICHUH SKOJIOTHIECKHUX MPOOIIEeM,
a TaKke Mpo0jeM COEpeKCHHS SHEPTETHUSCKUX PECYPCOB, CHIPHS, CO3AaHUS
HOBBIX TEXHOJIOTHIA U MaTEPHAJIOB.

B mmane pemeHus 3amad  BOCIUTAHUS, PA3BUTHS W COIMAITU3AIIH
00y4Jaromuxcsl MPUHATHIE MPOrPaMMOM IO XHMHH ITOAXOJbI K OIpPEIACICHUIO
collepKaHUsI W TIOCTPOCHUS TIpeAMeTa MpeaycMaTpuBaloT (HOpPMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JACUCTBUM, HMEIONIMX 0a30BO€ 3HAYEHUE ISt
Pa3IMYHBIX BHUJIAOB JACATCIBHOCTH: PEIICHUS NPOoOJeM, TOWCKAa, aHalu3a |
00paboTkn  WMH(POpMAIMK, HEOOXOAMMBIX IS  NPHOOPETCHHUS  OIbITA
MPAKTUYECKOW W HCCIEI0BATEIILCKON AEATEIbHOCTH, 3aHMUMAIOIIECH BAXKHOE
MECTO B ITO3HAHUH XMMHH.



B mpaxTtuke mpenonaBaHus XMMHUU Kak Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusl, TaK M Ha YPOBHE CpeaHero oO0mero oO0pa3oBaHus, MOpH
OTpENEICHUN COECPKATEIBHOM XapaKTEPUCTUKU IIeJIe M3ydeHHs MpeameTa
HaIpaBJICHUEM TIEPBOCTENEHHON 3HAYMMOCTU TPAJUMLIMUOHHO MPU3HAETCH
(¢opMupoBaHHE OCHOB XHWMHYECKOW HAyKHM KaKk O0JacTd COBPEMEHHOTO
€CTECTBO3HAHUSA, MPAKTHUECKON MAEATETbHOCTH 4YENOBEKa M Kak OJHOTO W3
KOMITOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOM TOYKU 3PEHHUS TaKOU
NOJAXOJ K ONpENeNCHUI0 LeJieldl H3ydeHHs] TMpeaMeTa SIBISETCS BIIOJTHE
OTPaB/IaHHBIM.

CornacHO TaHHOW TOYKE 3pEHUS TJIABHBIMHU LESIMH M3y4eHUs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCS:

e (QopMupoBaHHE CHCTEMBbl XUMHYECKHX 3HAHUW KaK BaKHEHIIen
COCTaBJISIOLIEH €CTECTBEHHO-HAYYHON KApTUHBI MUPA, B OCHOBE KOTOPOIi
JeKaT KITF0YEBBIC MMOHATHSA, (HyHIaMEHTAIBHBIC 3aKOHBI M TEOPUH XUMUH,
OCBOEGHHE SI3bIKa HAYKH, YCBOCHHE W MOHMMAHUE CYITHOCTH JOCTYIHBIX
00001IIeHII MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHUEH
UX Pa3BUTHS U CTAHOBIICHUS,

e (QopMupoBaHHWE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XHUMHYECKUX PpEaKIi, HEOOXOIUMBIX IS
MpUOOPETEHUS YMEHU OPUECHTHUPOBATHCS B MUPE BEIICCTB U XUMHUYECKHIX
SBJICHUM, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKOMN U MIOBCETHEBHOM
KU3HH,

e pa3BUTHE YMEHMI U CIOCOOOB JEATEIBHOCTH, CBI3aHHBIX C HAOII0ACHUEM
U OOBSICHEHHEM XHMHUYECKOTO SKCIIEPUMEHTa, COOIOJCHHUEM TPaBUI
0e301acHOro o0parieHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, conepxaTenbHas XapakKTEpUCTHUKA LTI 1 3a7a4 U3yUYCHHUSI
npeaMera B MporpaMMe IO XHMHUM YTOYHEHAa W CKOPPEKTUpPOBaHA B
COOTBETCTBUM C HOBBIMH MPHOPUTETAMH B CHCTEME CpPETHETro O0OIIero
oOpazoBanusi. CerofHsa B MpenoJaBaHUN XUMHUU B OOJbIIEH CTETIEHH OTHAETCS
NpEeNNoYTeHue  MPAKTHUYECKOW  KOMIIOHEHTE  COJepkaHusi  OoOydeHus,
OPUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa3oBaTeIbHOM
OpraHu3alliM, BIIAJICIONMIET0 HE HAO0OpPOM 3HaHWN, a (QYHKIIMOHAIBLHOMN
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHHUSMU aKTUBHOTO TIOyUeHUsT 3HAHUHN
Y IPUMCHCHUS X B pEalbHOM JKU3HM JIJIS1 PEIICHUS MPAKTHUECKHUX 3a/1a4.

B cBsi3u ¢ 3TUM mpu U3yHYEHHH TpeaMeTa «XUMHUS» JTOMUHHUPYIOIICe
3HAYCHUE MPUOOPETAIOT TAKKUE 1IETH U 33]]a4H, KaK:

aganTarys 00yJaronuxcs K yCJIOBUSIM JMHAMUYHO PAa3BUBAIOIIETOCS MUPA,
dopMupOBaHWE  HHTEUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOW K



caM0OOpa30BaHUIO,  COTPYAHUYECTBY,  CaMOCTOSTEILHOMY  IPUHSATHIO
I'PaMOTHBIX PENICHHA B KOHKPETHBIX >KM3HCHHBIX CHTYaI[USAX, CBSI3aHHBIX C
BEIICCTBAMH U UX IPUMCHEHHUEM;

dopMupoBaHHe y OOYYarOMIMXCS KIIIOYEBBIX HABBIKOB (KITIOYCBBIX
KOMITETCHIINM), WMCIOINX YHUBEPCAIHHOE 3HAYCHHE MJIs Pa3IUYHBIX BUIOB
NEeSATETLHOCTH: PEIICHHS MPoOJIeM, TIOUCKa, aHalin3a U 00paboTku nHpOpMaIuy,
HEOOXOIMMBIX I TMPHOOPETEHUS] OMbITa JACSITEIbHOCTH, KOTOpas 3aHUMAaeT
BRXHOE MECTO B IIO3HAHWW XHUMHH, a TaKXKe [UIsI OICHKH C TO3UIUH
AKOJIOTHYECKON OE30MacCHOCTH XapaKTepa BIMSHHS BEIICCTB U XUMHYECKHX
MPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPELLY;

pPa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTSIUIEKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEW O00y4Yaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TPHOOPETaTh
HOBBIC 3HAHUS TI0 XMMHH B COOTBETCTBUHU C YXU3HEHHBIMH MOTPEOHOCTIMH,
HCITOJTh30BaTh COBPEMEHHBIC WH(MOPMAITMOHHBIC TEXHOJOTHUU I TOWCKAa M
aHanu3a Y4yeOHOM U  HAYYHO-TIONMYJISIPHOM HMH(POPMALMU  XUMHUYECKOTO
COJICpIKaHMS;

dbopMHUpOBaHWE W pa3BUTHE Yy OOYYAIOIIUXCS aCCOIMATUBHOTO U
JIOTUYECKOTO MBINUICHUS, HAaOII0AaTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOAWMBI, B YAaCTHOCTH, IPH IUTAHUPOBAHWUU U
MIPOBEICHUH XUMUYECKOTO IKCIIEPUMECHTA;

BOCIIUTAaHUE Yy OOyyaromuxcsi YOEeXKIEHHOCTH B T'YMaHHCTHYECKOU
HaTpPaBJICHHOCTH XUMHHU, €€ BaKHOW POJU B PEIICHUH IIOOATBHBIX MPOOJeM
PaIMOHAIIBHOTO MPUPOIOIOIH30BAHUS, TOMOJIHEHUS YHEPTETUYECKUX PECYPCOB
¥ COXPAaHCHWMSI TPUPOTHOTO PAaBHOBECHS, OCO3HAHMS HEOOXOIMMOCTH OEPEKHOTO
OTHONIEHUSI K TPUPOJE W CBOEMY 3J0POBBIO, a TaKXe MPUOOPETEHUS OIbITA
UCTIOJIb30BaHUS TTOJIYYCHHBIX 3HAHUHN IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUSAX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B yueOHOM muiaHe cpeaHero oOmiero oOpa3oBaHUsl MPEAMET «XHUMUSDH)
0a30BOTO YpOBHS BXOJWUT B COCTaB TpeaMeTHoW obnactu «EcTecTBeHHO-
HAyYHBIC TPEIMETHIY.

OO6miee uyMcaO 4YacoB, OTBEACHHBIX JISI M3YyUYEHUS] XUMHUHM, Ha 0a30BOM
YpOBHE cpeaHero obmiero oopa3oBanusi, coctaBisieT 68 yacos: B 10 kimacce — 34
yaca (1 gac B Hegento), B 11 kinacce — 33 yaca (1 yac B HeZeI0).

YMK 1o npeamety « Xumush»:



* Xumus. 10 knacc. 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axk1monepHoe obmectBo «M3marensctBo «lIpocBeienue»
* Xumus. 11 knacc. I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A.
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

COILEPKXAHUE OBYUYEHUSA

10 KJTACC
OPTTAHNYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHMYeCKO XUMHHU

[IpeameT opraHnveckol XUMHH: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
B IIOJIyYCHHH HOBBIX BELIECTB U MAaTEPHAIOB. Te€OpHUs CTPOEHUS OPraHUYECKUX
coennHeHnid A. M. bymiepoBa, €€ OCHOBHbIE TOJIOKEHHS. CTPYKTYpHBIE
(opMyIIBI OpraHUYECKUX BEUIECTB. [ 'OMOJIOTHSl, n30Mepusa. XUMUYECKas CBA3b B
OpPraHUYEeCKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnene 0  KiIacCUpUKALMKM  OPraHUYECKUX  BELIECTB.
Homenknarypa opraHM4ecKux CoelMHEeHUN (cucTeMaTuieckas) U TpUBUaIbHbIE
Ha3BaHUS BAXHEHIIMX MPEACTABUTENEHN KIACCOB OPraHUYECKUX BEILECTB.

DOKCneprUMEHTAIbHBIE METOAbl M3YyYEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJ OPraHMYEeCKHX BEILIECTB, HaONIOJCHUE U
ONKMCAHUE JAEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPraHUYECKUX
BELIECTB MTPU HarpeBaHuu (I1aBjieHue, 0OyIJIMBaHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU pAnx. MeraH u 3TaH —
IpocTeiIlne NMpeACTaBUTENN alIKaHOB: (PM3MYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHUsT W TOpPEHUs), HaXOXACHUE B MPUPOJE, IMOIYYEHHE H
IpUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUM Psifl. DTUIICH U MPOIMIIEH —
MpocTeillie MpeACTaBUTENN AJIKEHOB: (PM3MUECKHEe M XHMHUYECKHE CBOMCTBA
(peakuuu TrUAPUPOBAaHUA, TATOTCHUPOBAHUSA, TUIpaTallMd, OKUCIEHUS H
MOJIMMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.



Anxanuensl: OytagueH-1,3 u metunOyTaauen-1,3: cTpoeHne, BaKHEUIINE
XUMUYECKUE CBOMCTBA (peakius noaumepusannu). [lomydyeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTHU CTPOEHHUS, TOMOJIOTMYECKUN ps.
ALlETWIEH — TIPOCTEHIIMM MPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHE,
¢usznyeckue M XMUMHYECKHE  CBOWCTBa  (peakuud  TUIPUPOBAHHUS,
raJIor€HUPOBAHNUS, TUPATALIUU, TOPEHNUS ), TIOTYUEHUE U IPUMEHEHUE.

Apenbl. ben3zoin: cocras, cTpoeHue, GpU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakuyy raJoreHUpoOBaHUS U HUTPOBAHMUS ), IOTy4EHHUE U IpUMEHEHUE. To1yo:
cocmas, cmpoeHue, ¢usuveckue U Xumuueckue ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), nojyueHue u npumeHnexue. TOKCHUYHOCTD
apeHoB. ['eHeTHYecKass CBA3b MEXIY YIVIEBOJOPOJAMH, NPHUHAMIEKAIIUMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHHMKHK YIJIEBOAOPOAOB. lIpUpOOHBIN ra3 W MOIyTHBIE
HedTaHble Ta3pl. HedTh u € nmpoucxoxaenue. CnocoOsl nepepadboTku HedpTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKHil), nmuponu3. [IpomykTbl
nepepaboTKu HEPTH, X IPUMEHEHUE B IPOMBIIIJIEHHOCTH U B ObITY. KameHHbIH
yToJib U IPOAYKTHI €T0 NMEePEPadOTKH.

OKCIIEpUMEHTANBHBIE METOABl M3YYEHHUs BEIIECTB M HX IPEBPALLICHUI:
O3HAaKOMJIEHHME C OO0pa3luaMy IUIaCTMACC, KaydyyKOB M PE3UHBI, KOJUICKIIMH
«Hedpts» u  «VYromap», MOAENIUPOBAHHE MOJEKYJI YIJIEBOAOPOJAOB U
raJIOr€HONPON3BOIHBIX, IPOBEICHUE NPAKTUYECKOW palbOoThl: MOJIy4YEeHUE
ATUJICHA U U3YyYE€HUE €TI0 CBOMCTB.

Pacuérnble 3anaun.

Boluucnenuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Maccbl, 00bEMa,
KOJIMYECTBA UCXOJHOT'0 BEIECTBA WIH NPOAYKTA PEAKLIMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WIIK IPOAYKTOB PEAKIIUN).

Kuciopoacoaep:xaimue opranu4eckue CoeJHHEHU

[IpenenpHble OAHOATOMHBIE CHOUPTHL. METAaHON W O3TAaHON: CTPOEHUE,
(¢u3nuecKkue M XMMHUYECKHME CBOMCTBA (pEaKkIUU C AaKTHUBHBIMH METaJUIaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHE), NPUMEHEHHE. BOJOpOmHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. J[elicTBME METaHOJa U 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€ COUPTBHL. OTWJIEHIVIMKOAb W TJIMUEPUH: CTPOEHUE,
¢u3znueckue M XHUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU
METaJUIaMH, Ka4eCTBEHHAsl PEaklMsl Ha MHOTOaTOMHbIE CIIUPThI). JleiicTBue Ha
opraHusM uesnoBeka. [Ipumenenue rimuepruHa U 3THIICHTJIKOJIS.

@®eHoi: CTpOEHHE MOJEKYJbl, (U3MUECKHMEe W XHMHUYECKHE CBOWCTBA.
TokcuuHocTh penona. [lpumenenne gpeHona.




Anpneruapl U Kemonvl. DopmanpIaerui, ameTaabJIeTul: CTPOCHUE,
¢u3nyecKkue U XUMUYECKUE CBOMCTBA (PEaKIIMU OKUCICHHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIUH), TOJTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNibHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAsl KHCJIOTBI: CTPOEHHUE, PU3NUECKIE U XUMUYECKHE CBOMCTBA (CBOMCTBA,
oO1Iue A Kjlacca KUCIOT, peaklus 3TepUPUKaIUN ), TOTyIeHHE U TPUMEHEHHE.
CreapuHOBasi M OJICMHOBAsI KUCJIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICUCTBHE.

Cnoxnble >QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbX  d¢pupoB. Kupsl. T'mapomus xupoB. Ilpumenenue KHUpOB.
buonornueckas poJb :KUPOB.

VYrineBonpl: cocraB, Kiaccu@uKanus —yrieBoJoB  (MOHO-, JHU- U
nonucaxapunabl). [noko3a — mnpocTedmmMii MoHOcaxapua: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJbI, PU3NYECKHE U XUMUYECKUE CBOWCTBA (B3aMMOJIEHCTBUE C
rugpokcuaoM meau(ll), okucieHrne aMMruadHBIM pacTBOpoM okcuja cepeopa(l),
BOCCTaHOBJIEHUE, OPOKEHUE TIIOKO3bl), HAX0XK/ICHHE B MPUPOJIE, TPUMEHEHUE,
ouonoruueckas poib. @otocunTe3. pykTo3a Kak U30MEP IIFOKO3BI.

Kpaxman u nemnono3a kak npupoiHbie monumepsl. CTpoeHUE Kpaxmana u
Hesuono3bl. PU3HUECKME W XUMUYECKHE CBOWMCTBA Kpaxmana (TUIpOJIu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUI:
npoBeieHHe, HAOII0ACHUE U OMHUCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOpEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJTHOATOMHBIX CIHUPTOB (OKUCJIEHUE TAaHOJa
okcusnoM memu(ll)), MHOTOaTOMHBIX CIMPTOB (B3aUMOJEHCTBUE TIIUIEPUHA C
rugapokcugom meau(ll)), ampaerugoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuga cepedpa(l) u runpoxcumom menu(ll), B3aummopelicTBue kKpaxmana ¢
MOJIOM), TIPOBEACHHE MPAKTUYECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3agaum.

Bbluucnenuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Maccbl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WIIH MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3zoTcoaeprkalue OpraHu4eckue COeIMHEHHUS.

AMHHOKHCIIOTBI ~ Kak  aM(OTepHble  OpraHUYeCKWe  COEIMHEHHS.
@u3nvecKue U XMMHYECKHE CBOMCTBA aMHHOKHUCIOT (Ha MpUMEpPE TIIMIIMHA).
buonornueckoe 3HaueHnEe aMUHOKUCHOT. [lenTuasl.



benku kak MpupoJHbIE BHICOKOMOJIEKYJISIpHBbIE coequHeHus. llepBuunas,
BTOpUYHAs W TPETHUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBa OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OCJIKH.

OKCIEpUMEHTAIBHBIE METOABI W3Y4YEHHUs BEIIECTB M UX IPEBPALLCHUI:
HaAOJII0/IEHUE M OMUCaHUE JIEMOHCTPAIMOHHBIX OIMBITOB: JIEHATypalus OeTKoB
IIPY HarpEBaHWUH, IBETHBIE PEAKIIUU OEIJIKOB.

BbicokoMoIeKyJIsIDHBIE COeIMHEHUS

OCHOBHBIE IOHATHS XUMUH BBICOKOMOJIEKYJIIPHBIX COEJUHEHUI: MOHOMED,
[OJINMEP,  CTPYKTYpPHOE  3BEHO, CTENEHb  IOJUMEPU3alUN,  CPEIHSA
MoJieKyJiipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHUI — IOJIMMEPU3ALIHS U TTOJTUKOHACHCAIIHS.

OKCIEpUMEHTAIBHBIE METOABl W3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE C o00pa3llaMu MPHUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMACC, Kay4yyKOB.

MexnpeaMeTHbIE CBA3H.

Peanm3zanust MeXpeIMETHBIX CBSI3€U NPU U3YYEHUH OPTAHUYECKON XUMUU
B 10 Kmacce ocyuiecTBiseTcs yepe3 UCHOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX NOHATHUH, TaK U MMOHATUH, SABJISIFOLIMXCS CUCTEMHBIMH JUIS1 OTAEJIBHBIX
MPEAMETOB €CTECTBEHHO-HAY4YHOIO LIUKJIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATUA: SIBJIEHUWE, HAay4yHbId (HaKT,
TUIOTE3a, 3aKOH, TEOpHs, aHaIM3, CUHTE3, Kiaccupukaius, NepUOAUYHOCTD,
HaOJI0/IEHNE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

®dusnuka: wmarepus, O3HEpPrus, macca, aToM, OJJIEKTPOH, MOJIEKya,
SHEPreTUYECKUI ypOBEHBb, BEIIECTBO, TEI0, OOBEM, arperaTHOe COCTOSHHE
BELIECTBA, (PU3MUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusM, 6mocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTrocuHTE3, OMOJIOrMYECKH aKTHBHbIE BellecTBa (O€NKH, YIJIEBOJbI, KHUPHI,
(epMEHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, TOJE3HbIE HCKOIMAEMBIE,
TOTUIUBO, PECYPCHI.

TexHonOrMs: NUIIEBBIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IWTaHWA,
MOIOIIME CPENCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE Mpenaparsl, MaTepHalIbl
U3 UCKYCCTBEHHBIX U CUHTETHUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA



Teopernueckue 0CHOBbI XUMHUU

XUMHUYECKUN 3ieMeHT. AToM. Sapo atoma, H30TONBI. DJIEKTPOHHAs
000J109Ka. DHEPreTUUYECKUE YPOBHH, MIOAYPOBHU. ATOMHBIC OpOHTaiH, S-, P-, d-
aneMeHThl. OCOOCHHOCTH pacIpeesieHUsl AIEKTPOHOB MO OpOUTAJISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IICKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepuonnueckut 3akoH u llepmogmueckas cucTemMa XHUMUYECKUX
snemeHtoB JI. WM. MenneneeBa. CBs3p NEPUOAMYECKOTO 3aKOHA W
Ilepuoanyeckoit cucreMbl xumuyeckux diemeHToB JI. WM. Menneneesa c¢
COBPEMEHHOW TEOPUEHN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIIOXKHBIX BEIIECTB IO
rpyImnam u nepuojaMm. 3HaueHHe NEPUOIUUECKOr0 3aKOHA B PA3BUTHUU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKAsl CBS3b. BHABI XUMHYECKOW CBS3U
(xoBaJieHTHAs! HEMOJSIPHAs U TOJIApHAs, HOHHAsI, METa/Inyeckasi). MexaHu3Mbl
00pa3oBaHUsI KOBAJICHTHOM XHWMHYECKONW CBsA3M (OOMEHHBIM U JIOHOPHO-
akienTopHelii). BogopoaHas cBsizb. BajneHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucneHus. MMoHbI: KAaTUOHBI 1 AHUOHBI.

BemectBa MOJNEKYJISIPHOTO ©  HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BEIIECTBA. [HUIBI  KPUCTAUIMYECKUX  PELIETOK.
3aBHCHUMOCTB CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIMIETKU.

[TonsiTie 0 mUCHEpCHBIX cUCTEMaX. MICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10151 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCIMHEHUU. Homenknarypa
HEOPraHUYECKUX BELIECTB. | eHeTnueckas CBsI3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKAIIUX K PA3JIUYHBIM KJIAaCCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKMX peakuud B
HEOPraHMYECKON U OPraHUYECKON XMUMHUU. 3aKOH COXPAHEHUSI MacChl BEILIECTB,
3aKOH COXPAHEHUS U MIPEBPALLICHUS SHEPTUH TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakiyu, €€ 3aBUCUMOCTb OT pa3IH4YHbIX (hakTopoB. OOpaTUMBbIE
peakunu. XuMHYECKOe paBHOBecue. DakTopbl, BIUAIOIIAE HA COCTOSHUE
xuMuueckoro paBHosecus. [Ipunnun Jle [larense.

Onektponutuueckas nuccoruanus. CUIbHbIE W CIa0ble 3JIEKTPOJUTHI.
Cpella BOJIHBIX pacTBOPOB BEIIECTB: KUCIAsl, HEUTpaIbHAsI, IIEJIOYHASL.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

DKCNEPUMEHTAIbHBIC METOJbl HU3YYEHHUSI BEIIECTB M MX IPEBPAIICHUN:
neMoHcTpanus Tadaui «[leprognueckas cucteMa XuMU9IecKuX demeHToB /1. H.
MenneneeBay, u3yuyeHrne MOJACNICH KPUCTAJUIMUECKUX PEMIETOK, HAOII0IeHNE U
OMHCAaHUE JEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OMBITOB (Pa3lIOKEHHE
MEPOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTAIM3aTOpPA, OMNPEACICHUE CPEIBI



pacTBOPOB BEIIECTB C IIOMOIIBI) YHUBEPCAIBHOIO WHIWKATOPA, pPEaKIUU
HOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BiusHue pazmudHbIX
(hakTOpOB Ha CKOPOCTh XUMHYECKON PEaAKITN.

Pacuérurlie 3agaun.

Pacuétsl 1O ypaBHEHUAM XHUMHYECKHUX pEaklHii, B TOM 4YHUCIE
TEPMOXHUMHUYECKHAE PACUETHI, PACUETHI C MCIOJIB30BAHUEM MOHATHUS «MaCCOBAas
JIOJISI BEIIIECTBA.

Heoprannueckasi Xumus

Hemeranmnel. Ilonoxenne HemeramioB B Ilepuoguueckont cucreme
xumudeckux 3meMenToB JI. . MenaeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyecKkre CBOMCTBA HEMETAIIOB. AJUIOTPOINUS HEMETAIUIOB (Ha MmpuUMeEpe
KHCJIOPOJIa, cephl, hocdopa U yriaeposa).

XHUMHUYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdhopa, yriepoga U KpEeMHHS) U UX  COCAUHEHHH  (OKCHJIOB,
KUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprumeHeHne BaXKHEUIINX HEMETAIUIOB U X COCTMHEHUN.

Mertasmbl. [Tonoxenne metamioB B [lepuoandeckon cucteMe XUMAYECKUX
anemeHToB [I. 1. MenneneeBa. OCOOEHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0UEK
aToMOB MeTaiioB. O6mue pusnyeckue cBoiicTBa MeTauioB. CrilaBbl METAILIOB.
DIIEKTPOXUMHYECKUN PSIJT HAIIPSYKEHUM METaJIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUIIMX METAIUIOB (HATPHM, Kalui, KaJabIlUH,
MarHui, aTlOMUHUM, [TUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAUHECHUH.

OO61mue crocoObl MojydeHus: MeTauioB. [IpruMeHeHne MeTauioB B OBITY U
TEXHUKE.

DKCIEepUMEHTAIbHbIE METOAbl M3YUYEHHUS BEIIECTB W UX MNPEBpalllCHUN:
M3Y4YeHHUE KOJUICKIIMU «MeTalIbl M CIUIaBbl», 00pa3lioB HEMETAJIOB, PCIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1ad, HAOJIOJCHUE W ONMHUCAHHE JEMOHCTPAIMOHHBIX H
J1a00pATOPHBIX OMBITOB (B3aUMOJICUCTBUE THAPOKCH/IA aTFOMUHUS C pACTBOPAMU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérthrbie 3amaun.

Pacuétel Macchl BeriecTBa MM 00bEMa Ta30B 10 U3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce MM O00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacuy€Tbl mMacchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIU
OJHO M3 BELIECTB UMEET MTPUMECH.

XHUMHSA U )KU3Hb

Ponp xumum B o0ecrieueHrH SKOJOTHUCCKOM, YHEPTETHUYCCKON 1 MUIICBOM
0€30MacHOCTH, PAa3BUTHUU MEIUIUMHBL. [lOHATHE O HayYHBIX METOJaX MO3HAHUS
BEILIECTB U XMMUYECKUX PEAKITUH.



[IpeacraBnennss 00 OOIIMX HAYYHBIX MPUHLMINAX MTPOMBIIUIEHHOTO
MOJIyYEHUS] BaKHEHUIIINX BEILIECTB.

YesoBeKk B MHpE BEIIECTB W MATEPUAIOB: BAXKHEUIIUE CTPOUTEIILHBIE
MaTepuasibl, KOHCTPYKLIIMOHHBIE MaTepHaslbl, KpacKH, CTEKJIO, KepaMuKa,
MaTepuabl JUIsl JIEKTPOHUKH, HAHOMATEpUaJbl, OPraHUYECKNE U MUHEPAIIbHBIE
yaoOpeHus.

XUMHSI ¥ 310pOBbE YEJIOBEKA: NMPABHWJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuWia OE30MACHOTO HCIOJIb30BAHUS INPENapaTtoB OBITOBOM
XUMUH B IOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanmuzanmss MeXNpeaMETHBIX CBS3€H MNpU  HM3y4YeHHH OOweld U
HEOpPraHM4eCcKoi xuMuu B 11 Kitacce OCyIecTBIISIETCS YEPE3 UCII0JIb30BAHUE KAK
OOLIMX €CTECTBEHHO-HAyYHBIX MOHSITUHA, TaK W TOHATHH, SBISIOMIMUXCS
CUCTEMHBIMU JJI OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE OHITHS: HaAyYHbIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHaJIU3, CHUHTE3, KIACCU(PUKALMSI, NEPHUOJUYHOCTb, HAOIIOICHHE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SBIICHUE.

@duznka: MaTepus, SHEPTHUsL, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TON, PAaJMOAaKTHUBHOCTb, MOJIEKYJa, YHEPreTUYECKUd YpPOBEHB, BEILECTBO,
TENO0, 00BEM, arperaTHOE€ COCTOSIHUE BEIIECTBAa, (U3UYECKUE BEIUYMHBI U
€AVHULBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, 3KocucTema, Ouocdepa, Makpo- Hu
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BEILIIECTB B OPTaHU3ME.

I'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HCKONAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMHUYECKas IIPOMBILIIEHHOCTD, MeTaJuIyprus,
IPOU3BOJICTBO CTPOUTEIBHBIX MaTepHaJloB, CEBCKOXO3SIIICTBEHHOE
MIPOU3BOJICTBO, nuuieBas IPOMBIIIEHHOCTD, (bapmaneBTUUECKas
MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaTepHuaoB, AIIEKTPOHHAS MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTUH.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBLI 110
XM HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
OOyJaronMMuUCs TPOrpaMM cpeaHero oOmiero oOpa3oBaHus (JTMIHOCTHBIM,
METaNpeIMETHBIM W MpeIMeTHbIM). HaydHO-MeTonuueckoil OCHOBOM st
pa3paboTKH MIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IOJXOJIOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI MpeAMETa «XUMHS» HA YPOBHE CPETHETO
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIOIINE COCTABISIONIME:

O0CO3HaHHE OOYYAIOIMMUCA POCCHUMCKON TpaKHaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEIICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

LEJICHANIPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIECHUW JHMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMi 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJACTBOBATHCS B CBOEU
JEeSATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHM, MPUCYIIIMMH LEIOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJM4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeaMeTa «XHUMUS» JTOCTUTAIOTCS B
€AMHCTBE YYEOHOW UM BOCHHTATENILHOM JI€ATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UJeaJIaMH POCCUNCKOTO IPaKIaHCKOTO OOIIECTBA, MPUHSITHIMU B
oO0lIIIecCTBE HOPMaMU U TIpaBUJIaMHU TOBEACHHS, CIIOCOOCTBYIOIIUMU TPOIIECCaM
CaMOIIO3HAaHUs, CaMOPa3BUTUSI M HPABCTBEHHOIO CTAHOBJIECHUS JIMYHOCTH
00yyJaromuxcs.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUSl TMpeAMeTa «XUMHUSD» OTPAKAIOT
c(OpPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOW M TMPAKTUYECKON JeATEIHLHOCTH
0oOy4Jaronuxcst o peaanu3alii MPUHATHIX B 001IECTBE IIEHHOCTEH, B TOM YUCIIE
B YaCTU:

1) rpa:KIaHCKOTr0 BOCIMTAHMA

OCO3HaHMsI  OOYyYalOIUMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPSJIKY;



MPEACTABICHUS. O COLMAIbHBIX HOPMAaxX W IMpaBUJIaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPUYECKON [EATEIBHOCTH IIPU CO3NAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YU€OHBIX U MO3HABATEIbHBIX 3a]1a4, BHIMOJTHEHUU
XUMHUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH TMOHHMMATh W NPUHUMAaTh MOTHBBI, HAMEPEHUS, JIOTUKY WU
apryMEHTHI IPYTUX MPU aHATU3E Pa3IUYHbIX BUJOB YUYCOHOU JESTEIHHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHUSA:

LIEHHOCTHOTO OTHOWIEHHUS K HCTOPUYECKOMY M HAyYHOMY HACIIEIIUIO
OTE€YECTBEHHON XUMUM;

YBaXXEHUS K IMPOLECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHYECKOrO
IPUMEHEHUS XUMHUH, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKU €CTh PE3YJIbTAT
JUIATEIbHBIX ~HAOMIOJEHUHM, KPOMOTJIMBBIX 3KCHEPUMEHTAIbHBIX IOHUCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

MHTEpeca M TO3HABATEJIbHBIX MOTUMBOB B MOJYYEHUHU U TOCIEAYIOLIEM
aHanu3ze MHPOpPMALMM O  MEPEAOBBIX  JIOCTHXKEHHUSIX  COBPEMEHHOM
OTEYECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS

HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MTOBECHUS;

CIIOCOOHOCTH  OLIEHMBaTh CHUTYallUH, CBSI3aHHBIE C XUMUYECKUMU
SBJICHUSIMU, U IPUHAMATHh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSACH HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEJIECHUE U MOCTYNKH CBOMX TOBAPHUILEH C
MO3ULIUKA HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUN 3TUX
MOCTYTIKOB;

4) gopmMupoBaHNs KYJbTYPbI 310POBbS:

NOHMMaHUsl IIEHHOCTEH 340poBOro M 0Oe3omacHOro oOpas3a >KU3HH,
HE00XOJAMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/IeHns MpaBui 0e30MacHOro OOpallleHHs C BEIIECTBAMH B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIILHOCTH;

MNOHUMAaHUS LEHHOCTH MPaBWI HHIWBUAYAIBHOTO MW KOJUIEKTHBHOIO
0e30macHOro NOBEACHUS B CUTYaLUSIX, YTPOKAIOUIUX 3J0POBBIO U KU3HHU JIIO/IEH;

OCO3HaHMS MOCIAEACTBUIN U HENIPUSATUS BPEAHBIX NPUBBIYEK (YIIOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOro BOCIMTAHMS:



KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEILCKOM
NEeATENbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOM M JPYrUX BHAAX
NEeSITEBHOCTH;

YCTAHOBKM Ha aKTHMBHOE Yy4YacTHE€ B pEUICHUU MPAKTUUYECKUX 3a]ad
COIIMAJILHOM HAIPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUEHHIO Mpodeccuii pa3iIniHoro poja, B TOM
YKCJie Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUHN IO XUMUU;

yBaXXEHUS K TPYY, JIOJSM TpyJa U pe3ybTaTaM TPYIOBOU IeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIBHON TPaeKTOPHUH
oOpasoBanusi, Oyaymieil mpodeccun U peanu3anui COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB
U TOTpeOHOCTEH O0IIECTBA;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 11eJ1IeCO00PAa3HOr0 OTHOIIEHUS! K MPUPOJE, KAK UCTOYHHUKY
CYILLIECTBOBAHMS KU3HU HAa 3EMIIE;

MMOHMMAaHUS TJI00AIBHOTO XapakTepa SKOJIOTMYECKUX MPOoOJIeM, BIUSHUS
AKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE MTPUPOTHON U COLMAIIBHOW CPEIBI;

OCO3HaHUsI HEOOXOJMMOCTH UCIOJIb30BAaHUSI JOCTKEHUNW XUMUU IS
pelIeHus BOMPOCOB PallMOHAIBHOTO MPUPOOTIOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BpEI OKPYXKAIOLIEH
IPUPOAHON CpeJie, YMEHHUS IPOTrHO3UPOBATh HEOIArOMPUATHBIE IKOJIOTHUECKUE
MOCJIEICTBUSA MPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIIATh UX;

HaJu4usi Pa3BUTOrO0  HKOJOTHMYECKOTO  MBIIUICHHS, 3SKOJOTHYECKON
KYJbTYpPBhl, OIbITA JESITEIBHOCTH SKOJOTHYECKON HAMNpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBaThCS UMU B MO3HABATEILHON, KOMMYHUKATUBHON M COIMANILHOM
IIPAKTUKE, CIHOCOOHOCTH W YMEHHUSA AaKTUBHO TMPOTUBOCTOSITH HUCOJIOTHH
xemodoouu;

7) UEHHOCTH HAYYHOI'O NMO3HAHMS:

c(hOpMUPOBAHHOCTU MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH;

NOHUMaHUSl CHeMUUKH XUMUU KaK HAyKd, OCO3HaHUS €€ polu B
(GbopMHUpPOBaHNY PAMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEITOCTHOTO
npeACTaBiIeHUsI 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOIbI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWU MNpOoOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOUN
UUBWIN3ALMU: B €€ T'yMaHHUCTHUYECKON HANpaBICHHOCTH M Ba)XXHOU pOJIM B
CO3JIaHUM HOBOM 0a3bl MaTepUAIbHOW KYJbTYPhI, PEIICHUU TJI00aTIbHbIX



po0JieM yCTOMYMBOTO Pa3BUTHUSI YEIOBEUYECTBA — CHIPHEBOM, YHEPTETUUECKOM,
MUIIEBOM H  DKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTHH  MEIUIIMHEI,
00ecreueHnn YCIOBUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJI0T0 4JieHa 0OIIeCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TOHHWMAaHUs CYIIHOCTH METOJIOB
MMO3HAHUS, UCIIOJIH3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH UCIIOJIb30BaTh
MoJIy4aeMble 3HAHUSA JIs1 aHAJIU3a U OOBSICHEHUS SIBJICHUM OKPY>KaIOIIETro MUpa
U TNPOUCXOAAIIMX B HEM H3MEHEHUM, YMEHHUS Jenarb OOOCHOBAaHHBIC
3aKJIIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB M HMMEIOLIUXCS JAHHBIX C IIEJIbIO
MOJy4YE€HHUSI JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOSTENIBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B pealbHbIX KU3HEHHBIX CUTYaIIUIX;

MHTEpPECa K O3HAHUIO U UCCIIEI0BATEIIbCKON IESATEIBHOCTH;

FOTOBHOCTM M CIIOCOOHOCTHM K HENPEPHIBHOMY OOpa3OBaHUIO U
caMOOOpa30BaHMIO, K AKTUBHOMY TMOJYYCHUIO HOBBIX 3HAHUM MO XUMHUU B
COOTBETCTBHHM C >KM3HCHHBIMHU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM Tpy/a B pa3IMuHbIX cepax npodeccrnoHanbHON

NEATEIIBHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpeameTHbIe pe3ysIbTaThl OCBOCHUS YUEOHOT 0 MpeAMeTa « XUMHUSD) Ha
YPOBHE CpeaHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HaUMMble 1 (QOPMHUPOBAHMUS ~ MHUPOBO33PEHUA  O00yYaroIuXcs
MEKIUCLIUTUIMHAPHBIE (MeXMIpeaMETHBIE) oOLIEHayYHbIE ITOHSATHS,
OTpa)karolllue IEJOCTHOCTh HAYYHOU KapTHHBI MUpa U cHeuu(UKy METOIOB
NO3HAHMSI, MCIOJIb3YEMbIX B €CTECTBEHHBIX HaykKax (Marepus, BEIIECTBO,
SHEprusi, SBJICHHE, IMPOLECC, CUCTeMa, HAay4HbIH (haKT, MPUHLMIL, THUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAJIbHbBIE yueOHbIe NENCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKAaTHBHbIC, PETYJISATUBHbIE), oOecreuynBaroniye (QopMUpOBaHUE
(YHKIIMOHAJIBHON I'PaMOTHOCTH U COLIMAIbHOM KOMITETEHIIUN 00YyYaroInXcs;

CIIOCOOHOCTH oOy4JaronImxcs UCITI0JIb30BaTh OCBOCHHbIE
MEXAUCIUTUIMHAPHBIE, MUPOBO33pEHYECKHE 3HAHUS U YHUBEpCaIbHbIe yueOHbIE
JNEUCTBHUS B IO3HABATEIILHOW U COLMAIIBHON IIPAKTHKE.

MeranpeaMeTHbIe pe3yibTaThl OTPAXKAKOT OBJIAJCHHUE YHUBEPCAJIbHBIMU
y4eOHbIMU  [O3HABATEIbHBIMA, KOMMYHUKATUBHBIMU M  PETYJISITUBHBIMU
JNEUCTBUAMMU.



OBiageHue  YHUBEPCAJbHBIMH  Y4YeOHBIMH  TO3HABATEJIbLHBIMHU
AEUCTBUSIMM:

1) 6a30BbIe JIOrHYECKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyaJIU3UpPOBaTh  IpoOJIeMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEeNeNATh LU JEATeIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUH HX
JTOCTWXKECHHUSA, COOTHOCUTH PE3YyJIbTaThl JEATEIBHOCTH C IOCTaBJICHHBIMU
LEJISIMU;

WCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JTJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTePHbIE MPU3HAKK MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBS3b,
HCIIOJIH30BaTh COOTBETCTBYIONIHME MIOHITHS 1711 OOBSICHEHHS OT/ICIBHBIX (DAKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS W KPUTEPUHM IS KIacCU(UKAIUM BEIIECTB U
XUMHAYECKUX PEAKLINN;

YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY H3Yy4YaeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTHYECKUE paCCYXKJICHUA (MHAYKTUBHBIC, IEITYKTHUBHBIC, IO
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B paccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIIOUCHUS,

MPUMEHATh B MPOIECCE TO3HAHUS, HCMOJIb3yeMble B  XUMHUU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBBIBAaTh  MOJCIBHBIC
IpeACTaBICHUS — XUMHUYECKHUI 3HaK (CMMBOJ) dJIEMEHTa, XUMHUecKas (popMyiia,
ypaBHEHHE XUMUUYECKON PeaKIIuu — MPH PEIICHUH YICOHBIX TTO3HABATEIBHBIX U
MPaKTUYECKUX 3aJlay, MPUMEHSATh Ha3BaHHBIC MOJIEIbHBIC MPEICTABICHUS JIsI
BBISIBJICHUSI XaPAaKTEPHBIX MPU3HAKOB M3y4Ya€MbIX BEIIECTB U XUMHUYECKHUX
pEaKIuu.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKUX
pEeaKLNii;

dbopmynupoBaTh 1€MW  3aJayd  KMCCJIEJAOBAHUsA, UCIOJIb30BaTh
MIOCTaBJICHHBIC M CAMOCTOSITEIBHO C(OPMYITMPOBAHHBIE BOMIPOCH B KayeCTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI 1S (POPMUPOBAHUS THUIIOTE3HI IO MTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJIETh HABBIKAMM CaMOCTOSITEJIbHOTO TUIAHUPOBAHUSI U TPOBEICHUS
YYCHHYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOIIOATh 32 X0/I0OM
MpoIlecca, CaMOCTOSATEILHO MPOTHO3UPOBATH €ro pe3yibTaT, (HopMyIupoBaTh
0000mIeHnsT ¥  BBIBOJABI  OTHOCUTEIBHO  JOCTOBEPHOCTH  PE3yJIbTaTOB
UCCIIEIOBAHUS, COCTABJISITh 00OOCHOBAHHBIN OTUET O MPOJIeTIaHHON padoTe;



NpUOOpeTaTh OMBIT YYEHUYECKOW MCCIEIOBATENbCKOM M MPOEKTHOU
JESTeNIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a/1ad, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB MTO3HAHUS.

3) paGora ¢ uHpopMaLHe:

OPUEHTHPOBATHCS B PA3IMUHBIX MCTOYHMKAX HHPoOpMaAIUK (Hay4dHO-
HomyJsipHasi JIdTepaTypa XUMHUYECKOTO COJACpKaHUs, CIpPaBOYHBIE MOCOOMS,
pecypcbl UHTepHeTa), aHamM3UpoBaTh HH(POPMALIUIO PA3IMYHBIX BUJOB U (popMm
NpEICTaBlICHUs,  KPUTHUYECKHM  OLIEHMBaTh €€  JOCTOBEPHOCTh M
HEMPOTHBOPEYNBOCTH;

(GopMyITHUpOBAThH 3aMPOCHl U MPUMEHATH Pa3INUHbIEe METOABI IPU MMOUCKE U
orOope wuHpOpMalMu, HEOOXOAMMOM JJisi BBINOJHEHUS YYEOHBIX 3aaay
OIPEACIIEHHOTO THUIIA;

puoOpeTaTh ONBIT UCIOJIB30BAaHUS MH(OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3JIUYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (OpMY MpEACTaBICHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJb30BaTh HAyUYHBIM S3bIK B KAauecTBE CpeAcTBa Mpu padboTe ¢
XUMUYECKON HWH(OpManuen: NpUMEHITh MEXIpeAMETHbIE (pu3nyeckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIbI, (DOPMYJIbI, a0OpEeBHATYpbI, HOMEHKIIATYPY;

UCIOJb30BaTh M IpPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA
HarJIJHOCTH.

OBiaseHue yHMBEPCAJIbLHBIMM KOMMYHHMKATHBHBIMHU ACHCTBUAMMU:

3a/1aBaTh BOIIPOCHI IO CYILIECTBY 00CYK1a€MOM TEMBI B XOJI€ JUAJOra U/ Uit
IUCKYCCUHM, BBICKa3blBaThb HJEH, (OPMYIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

BBICTYIIaTh C MPE3EHTALMEN pe3ybTaTOB MO3HABATEIbHOU JEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKaMHU IpHU
BBINIOJIHEHUM XMMHYECKOIO HJKCIEPUMEHTAa, NPAKTUYECKONM padoThl 1O
MCCJIEIOBAHHUIO CBOMCTB M3YYaeMbIX BEIIECTB, pealnu3aluy y4eOHOIo MPOEeKTa U
(opMyIUpPOBATH BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUM MyTEM
COTJIACOBaHUS MO3UIIMIA B X0/1€ 00CYKACHUSI U 00OMEHa MHEHUSIMH.

OBiajieHUe YHMBEPCAJbLHBIMM PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIIbHYIO
NEeATENBHOCTh, ONpEAeNsis €€ LeNIH M 3aJadd, KOHTPOJIMPOBAaTH M IO MeEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MpejlaraéMplii airOpuTM JEHUCTBUM TPHU
BBITIOJIHEHUN YYE€OHBIX M HCCIEOBATENIbCKUX 3aja4, BBHIOMpaTh Hambosee



s deKkTuBHBIN cOcO0 UX pemieHusi ¢ y4€TOM MOJTYYCHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIIAITh ~ CAMOKOHTPOJb  CBOEH  NEATENbHOCTH HAa  OCHOBE
camMoaHalln3a ¥ CaMOOICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckas XUMUSD)
OTPAKAIOT:

c(hOpPMUPOBAHHOCTh TPEACTABICHUA O XHUMHYECKOH COCTaBISAIONIEH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpa, POJIM XUMHUHU B IIO3HAHUMU SIBJICHHUU
OpUposibl, B (OPMUPOBAHUU MBIIICHUS W  KYJIbTYpPhl JIMYHOCTH, €€
(YHKUMOHATBHOW TPAMOTHOCTH, HEOOXOJIMMOM JUIsl PEIIEHUs MPAKTHUYECKHX
3ala4 U SKOJIOTHYECKHM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CPEJIE;

BJIQJCHUE CUCTEMOM XMMHMYECKUX 3HAHHUH, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAralouye MOHATHS (XMMHYECKUN DJIEMEHT, aToM, »3JEKTpOHHas
o0olOoYka aTroma, MOJIEKYyJla, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD,
XUMUYECKas CBA3b, CTPYKTYpHast (hopmya (pa3BEpHYTas U COKpaIIEHHAS ), MOJIb,
MOJISIpHasl Macca, MOJSIpHbIM O0BEM, YIIEpOAHBIN CKeleT, (QyHKIUOHATbHAS
rpynna, paaukan, H30MEpPHs, H30MEpPBI, T'OMOJOTMYECKHUH psL, TOMOJIOTH,
YTIIEBOIOPOBI, KUCIOPO U a30TCOAEPIKALLME COSAUHEHNS, MOHOMED, ITOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHust opraHudeckux BemecTB A. M. bytnepoBa, 3aKk0H COXpaHEHUS
Macchl  BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH  SI3BIK  XUMHH;
MUPOBO33PEHYECKUE 3HAHUS, JIEKAIUE B OCHOBE IMOHWMAaHHS NPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBICHHM, ()aKTOJOTMUYECKHUE CBEJEHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O0€30MIaCHOM HCIOJIb30BAHUH BAXKHEUIIIUX OPraHUYECKUX
BELIECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEJIOBEKA,

c(OpPMUPOBAHHOCTh YMEHUH BBISIBIISTH XapaKTepPHbIC MPU3HAKU MOHSITHMH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIINE OHATHUS PU
ONMCAaHNUU COCTaBa, CTPOCHHUS U IIPEBPALICHUN OPTAHUYECKUX COEANHEHNN;

c(hOpMHPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIs
COCTABJICHMSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAILEHHON)
(GopMysl OpraHUYECKHMX BEIIECTB M YypPAaBHEHUH XHMHUYECKUX pEaKIuil,



M3TOTaBJIMBATh MOJICJIA MOJIEKYJI OPTaHUYECKUX BEIIECTB JIJIsl WILTIOCTPALIMU UX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUI YCTaHABIUBATH MPUHAJIICKHOCTD N3YYEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OIpEAeIEHHOMY
KJIacCy/Tpynme CcOoeAuHEeHU (YTJIeBOJOPOJIbI, KHUCIOPOI U a30TCOAEpIKAIIHe
COCIMHEHHUS, BBICOKOMOJICKYJIIPHBIE COCIWHEHHUS), JaBaTb WM Ha3BaHUS IO
cucrematudeckor HoMeHkatype (IUPAC), a Takke nmpuBOAUTh TPUBHAIBHBIC
Ha3BaHUSl OTIEIBHBIX OPraHWYECKUX BELIECTB (ITHIJICH, MPOIHIICH, alleTUJICH,
ATUICHTIUKOb, TTUUEPUH, (eHolI, popManbaeru, aueTaibAerul, MypaBbuHas
KHCJIOTa, YKCyCHasi KHUCJIOTa, OJIEMHOBAas KHCJIOTa, CTE€apUHOBAas KHUCIOTA,
III0K03a, (PPYKTO3a, Kpaxmal, eJUTI0JI03a, TIIUIKH);

c(hOpPMHUPOBAHHOCTh YMEHHS OIPEAENATh BUIbI XUMHUYECKON CBSI3H B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(hOpPMUPOBAHHOCTh YMEHHSI MPUMEHSATH IOJOKEHHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. byrmiepoBa mis OOBSCHEHHS 3aBUCUMOCTH
CBOWMCTB BEIIIECTB OT UX COCTABa U CTPOCHMSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh COCTaB, CTPOCHHE,
du3nUeckrue U XMMUYECKUE CBOMCTBA TUIMYHBIX MPEICTaBUTENICH Pa3IMYHbBIX
KJIACCOB OpPraHWYECKUX BEIIECTB (METaH, 3TaH, 3TWJICH, MPOIUJIEH, alleTUJICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METAHOJ, 3TAHOJI, YTUICHTJIUKOJIb,
[IIUIEpYH, (GEHOJ, alleTalbIEeTH, MypaBbUHASI U YKCyCHasi KUCIIOTHI, TJIFOK03a,
Kpaxmayi,  I[eJUII0JIO3a,  aMHUHOYKCYCHasi  KHCJOTa),  WLIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXAY HUMU YPAaBHEHUSMH COOTBETCTBYIOIIUX
XUMUUYECKUX PEAKIIUNA ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYII;

c(hOpMHUPOBAHHOCTH yMEHUS XapaKkTepru30BaTh HUCTOYHUKH
yIIEBOAOPOJHOTO ChIpbsi (He()Th, TPUPOIHBIA Ta3, Yroyib), CHOCOOBI HUX
nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE NMPOIYKTOB MepepaboTKu;

c(hOpPMHPOBAHHOCTh YMEHHH IMPOBOJWTH BBIYUCICHHUS TIO XUMHUYCCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTA
peakiuy MO H3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKITUN);

c(hOpMHUPOBAHHOCTh YMEHUM BIAJCTh CHUCTEMOW 3HAHUW OO0 OCHOBHBIX
METO[aX HAyYHOTO MO3HAHUs, UCII0JIb3YEMbIX B XUMHUU MPU U3YYCHUHU BEIIECTB
U XUMHUYECKMX  sIBJIeHUWA  (HaOmroleHHe, U3MEpEeHHe,  HKCIEPUMEHT,
MOJICIIUPOBAHUE), UCTIOIH30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS JIJIsT TPUHSATHS
pEIIeHNI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSAX, CBSI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;



chOpPMUPOBAHHOCTH ~ YMEHHUH  COONIONATh  MpaBWja  MOJB30BaHUS
XUMHUYECKON MOoCcynoil u mabopaTopHBIM OOOpyAOBaHUEM, a TaKKe MpaBHIa
oOpallleHus! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU IO BBIIOJIHEHHIO
71a00PATOPHBIX XUMUUECKUX OIIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUN
HKCIIEPUMEHT (TPEeBpaIleHUs OpPraHMYeCKUX BEIIECTB IMPH HarpeBaHUH,
[OJyYEHUE OHTWJIEHA U U3YYEHHE €ro CBOWCTB, KAueCTBEHHBIE pEaKLUu
OpPraHMYECKUX BEILECTB, JEHaTypalus OENKOB IpPH HAarpeBaHWH, LIBETHbHIE
peakuuu OENKOB) B COOTBETCTBUU C IpPaBUJIAMU TEXHUKH O€30IaCHOCTH IpHU
oOpallleHuu C BEUIeCTBAMH M JIaDOpaTOPHBIM 0OOPYJOBaHHEM, IMPEACTABIATDH
pe3ynbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (QOopMe 3alucu ypaBHEHHUU
COOTBETCTBYIOILIMX peakuuid U (QOpMYyJIUPOBaTh BBIBOJABI HAa OCHOBE 3THUX
pe3yJIbTaToB;

c(hOpPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHATU3UPOBATh XHUMHUYECKYIO
uH(pOopManMIo, TMOIy4YaeMyl0 M3 PpPa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, UHTEpHET U IPYTUX);

cOPMUPOBAHHOCTh ~YMEHUH  CcOONIOJaTh MpaBUia  HKOJIOTUYECKU
[€JIECO00PA3HOrO MOBEACHUSI B OBITY U TPYAOBOM JEATENbHOCTH B IIENIAX
COXPAHEHHUsSI CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOTHOU Cpelibl, OCO3HABATH
OTIAaCHOCTHh BO3JICHCTBHS HA JKUBBIC OPTaHU3MBI ONPEACTIEHHBIX OPTaHMUECKUX
BelleCcTB, MOHUMas cMbics nokasarens [1/IK, noscHaTs Ha mpuMepax crocoObl
YMEHBILIEHUSI M MPEAOTBPAIllEHUsT UX BPEAHOrO BO3ACHCTBHUS Ha OpPraHU3M
YeJI0BEeKa;

I 0OYJArOIIMXCS C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 3/IOPOBBSI: YMEHHE
NPUMEHSTHh 3HaHHUSI 00 OCHOBHBIX JOCTYITHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUYECCKUX SIBICHUM;

JUIA CIenbIX W Ccaa0OBUASAIIMX OOY4YarolIUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy 0O0o3HaueHuit JI. bpaiins 1j1st 3anucu XUMHUYECKUX

dbopmyi.
11 KJIACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHUS Kypca «OOIas u HeopraHuuecKas
XUMHUSD» OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh TPEACTABICHUM: O XUMHUYECKOW COCTaBJISAIOIIECH
€CTECTBEHHO-HAYYHON KAPTHUHBI MHUpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHUYECKUX



3aa4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHMS K CBOEMY 3J0POBBIO U
MPUPOJHOM CPEJIE;

BJIQJICHUE CUCTEMOM XMMHUYECKMX 3HAaHHMI, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIIHME MOHATHS (XMMUYECKHIA 3JIEMEHT, aToM, u30ToI, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTh, 3JICKTPOOTPUIATEILHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas
CBA3b (KOBaJICHTHAs, HOHHAsI, METAJUIMYECKasi, BOJAOPO/IHAA), KPUCTAIINYECKAs]
pelmeéTKa, TUIIBl XUMUYECKUX PEAKILINI, pACTBOP, SJIEKTPOJIUTHI, HEAJIIEKTPOJIUTHI,
ANEKTPOJUTUYECKAS] IUCCOLMAMUS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTb
XUMUYECKON peakiuy, XMMUYECKOE PaBHOBECHUE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON Auccounanuu, nepuognyecku 3akon 1. . Menneneena,
3aKOH COXPaHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHUS U TPEBPALCHUS SHEPTUU
IpU XUMUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3BIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JICKAIUE B OCHOBE MOHUMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUMN, (haKTOJIOrMYECKUE CBEICHUSI O CBOMCTBAX,
COCTaBe, TMOJYy4YeHUHM U  OE30MaCHOM  MCIOJIb30BAHUM  Ba)KHEUIIMX
HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOM JIEATETLHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHbIC MPU3HAKU TOHSTHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIIME MOHSATHUS IPU
OTNMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHU;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIs
coctaBieHuss GOpMysa BEHIECTB W ypaBHEHUH XHMHYECKUX PEaKIIHid,
cuctematuyeckyto HomeHkinarypy (IUPAC) wu TpuBManbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BEIIECTB (yrapHbIN a3, yrieKUCbli ra3, aMMuax,
raméHas U3BeCTh, HeTaIéHasi U3BECTh, MUThEBas COJa, MUPUT U APYTHUE);

c(hOPMHUPOBAHHOCT, YMEHUW OIpPEAeNATh BaJCHTHOCTh M  CTENEHb
OKHCJICHHUS] XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTAaBa, BUJ
XUMUYECKON CBsI3M (KOBAJEHTHAs, MOHHAs, METaJUIMYECKas, BOJOPOJHAas) B
COCAMHEHHUSX, TUMN KPUCTAIMYECKOW pEIMIETKH KOHKPETHOIO BEIIECTBA
(aTomHas1, MOJIEKYJISIpHAsI, HOHHAs, METAJTUYECKAs ), XapaKTep CPeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUN;

c(hOpMHPOBAHHOCTH yYMEHUI YCTaHABJINBATh MPUHAJJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO UX COCTaBY K OINpPEACIEHHOMY KiacCy/TpyIie
coeMHEeHU (ITPOCThIC BEIIECTBA — METAJIBI M1 HEMETAJIbl, OKCHIbI, OCHOBAHMS,
KHUCJIOTBI, aM(pOTEepHBIC TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHU PACKPBIBATH CMBICI TIEPHOTUIECKOTO 3aKOHA
J. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOLIYIO,
0OBSICHUTETLHYIO U POTHOCTUYECKYIO (PYHKIINH;



c(hOpPMUPOBAHHOCTh YMEHHMM XapaKTEpPH30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuoguueckoil cuctembl
xuMudeckux aneMeHToB [I. M. MenjeneeBa, MCIONB3ysl HMOHATUS «S-, pP-, d-
AJIEKTPOHHBIE  OpOUTANU»,  «IHEPreTHUECKUE  YPOBHM»,  OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX FJIEMEHTOB U UX COEUHEHUI
10 nepuonaM u rpymnmam Ileproguyeckon CUCTEMBI XUMUYECKUX dJIEMEHTOB /1.
H. Menpneneena;

chOpPMHUPOBAHHOCTh YMEHUW XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKUX BEIIECTB PAa3jIMYHbIX KIIACCOB,
MOATBEPKIATh CYLIIECTBOBAHUE T€HETHUECKOW CBS3U MEX]y HEOPTaHUYECKHUMU
BEILIECTBAMH C ITOMOILbIO YPABHEHHUI COOTBETCTBYIOLUIUX XUMUYECKUX PEAKLIU;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATH XUMUYECKUE PEAKIIUU TI0
Pa3IMYHBIM MPU3HAKAM (YHCIY U COCTAaBY PEarupyroliux BeIlIeCTB, TEIIIOBOMY
3 PeKTy peakiuu, I3BMEHEHUIO CTETICHEN OKUCIICHUS 2JIEMEHTOB, 0OPAaTUMOCTH
pEeaKIlMH, YYaCTHIO KaTaau3aTropa);

c(hOPMHUPOBAHHOCTHh YMEHUIN COCTABJISTh YPABHEHUS PEAKUUN Pa3IUUHBIX
TUTIOB, TIOJHBIE M COKpAIIEHHBIE YypaBHEHHS pEaKIUii HMOHHOTrO OOMeHa,
YUUTHIBAS YCJIOBHUS, PU KOTOPBIX 3TU PEAKIIUU UIAYT JO KOHIIA;

c(OPMHUPOBAHHOCTh YMEHHI MPOBOAMTH PEAKIHH, MOATBEPKIAIOIINE
KAUeCTBEHHBI COCTAaB PA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PACIO3HABAThH
OMBITHBIM  TYTEM  HMOHBI, MPHUCYTCTBYIOIIHE B  BOJHBIX  PACTBOpax
HEOPTraHNUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUM PACKPHIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKUHUAd TOCPEJACTBOM COCTABJIEHUS D3JEKTPOHHOIO
OanaHca ATUX PEaKIINi;

chOPMHUPOBAHHOCTh ~ YMEHHH  OOBSICHATH  3aBUCHUMOCTh  CKOPOCTH
XUMUYECKON pEaKIuu OT pa3InyHbIX (PAKTOPOB; XapakTep CMENICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3/ICUCTBUS (IPUHIIUI
Jle IllaTenne);

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE MPOLECCHI,
JieKalre B OCHOBE MPOMBIIIIEHHOTO MOJTYYEHUsI CEPHON KUCIIOThI, aMMHUaKa, a
Takke COPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOJIeMaX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOAMWTH BBIYHMCIICHUS C MCIOJIb30BAHUEM
MOHSITUSI «MaCcCOBas JI0JIS BEIECTBA B PACTBOPE», OO BEMHBIX OTHOIICHHH Ta30B
MIPU XUMUYECKUX PEAKITUSIX, MACChI BEIIECTBA UM 00BEMA Ta30B 110 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WU 00BEMY OJTHOTO M3 YYaCTBYIOIIHMX B PEAKITUU



BEIIECTB, TEIUIOBOTO 3¢ (eKTa peakiu Ha OCHOBE 3aKOHOB COXPaHEHHSI MACChI
BEILIECTB, TPEBPAILICHHS U COXPAHEHHSI SHEPTHUH;

c(hOpMHPOBAHHOCT, ~ YMEHHMM  COOJIO/aTh  TpaBWjia  MOJIb30BAHUSA
XUMHUYECKON TOoCyZoi U JTabopaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJHEHHUIO
71a00PaTOPHBIX XUMHUUECKUX OIIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOIHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3I0KEeHUE MEPOKCHIA BOJIOPOIa B IPUCYTCTBUM KaTaJIU3aTopa,
ONPENEIICHUE CpEellbl PACTBOPOB BEHIECTB C IOMOIIBI YHHBEPCAJIBLHOIO
MHANKATOPA, BIMSHUE PA3IMIHBIX (PAaKTOPOB Ha CKOPOCTh XUMUYECKOM PEaKIIHH,
peakiuu MOHHOTO OOMEeHa, KaUeCTBEHHbIE peaKIMM Ha cynbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KATUOH aMMOHWUS, PEIICHUE SKCIIEPUMEHTANIBHBIX 33]1a4 110
temaM «Metamel» 1 «HemeTtanisl») B COOTBETCTBUU C MpaBUIIAMHU TEXHUKHU
O0e3omacHOCTH MpU  OOpalIeHuM C  BEWIECTBAaMH U JAOOPATOPHBIM
000pyZIOBaHUEM, MPEACTABIATh PE3YJbTAaThl XUMHUYECKOTO HKCIIEPUMEHTA B
(dopmMe 3amucu ypaBHEHHUU COOTBETCTBYIOLIMX pPEakuuid U (POpMyIHpPOBATH
BBIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AHAJIU3UPOBATH XMUMHUYECKYIO
uH(popManMIo, TMOIy4aeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);

cOPMUPOBAHHOCTh ~YMEHUH  CcOONIOJaTh MpaBUia  HKOJIOTUYECKU
1€JIECO00PA3HOrO TMOBEACHUSI B OBITY U TPYHOBOM NEATENbHOCTH B IIEJIAX
COXPAHEHUsSI CBOErO 370POBbS M OKPYXKArOLIEH MPUPOIHOM Cpellbl, OCO3HABATH
OMAacCHOCTb BO3JEHCTBUA HA >KMBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIECTB,
nmoHuMas cmbici Tokazatenss [IJIK, mosicHATh Ha mpuMepax CHOCOOBI
YMEHBUIEHUSI W NPEIOTBPALICHHUS MX BPEJHOTO BO3JAECHCTBHUS HA OPraHu3M
YEJIOBEKa;

IUTsl OOY4YaroIIMXCA C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJIaX MO3HAHHUS BEIIECTB U
XUMUYECKHUX SIBJICHUI;

JUIA CIenbIX W Ccaa0OBUASAIIMX OOY4YarolIUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy 000o3HaueHuii JI. bpaiins asis 3anucu XuMU4ecKux

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne /i P Kounrpouabusie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XMMHUM
IIpenmeT opraHnYeCcKO XMMUH.
11 Teopust cTpoeHUs OPraHUYECKUX 3 bubmorexa HOK
' p p . p https://m.edso0.ru/7f41837c
coenquHeHuii A. M. Byrieposa
Pa3znen 2. YrieBoaopoanbl
2.1 [IpenenbHbIE YTI€BOAOPOABI — AJKAHBI 2 bubmorexa HOK
' pet YHICBOAOPOL https://m.edso0.ru/7f41837c
99 HenpenenbHbie yriaeBogopoabl: 5 1 bubnuorexa [JOK
' aJIK€HBI, aJIKaJUCHBI, aJIKUHBI https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.3 A 2
POMATHHABCIHE YIICBONOPOAH https://m.edsoo0.ru/7f41837c
94 IIpupoaHbIE HCTOYHUKH YTIIEBOJIOPOIOB 3 1 bubnnoreka [JOK
' U UX nepepadboTka https://m.edso0.ru/7f41837c
Pasznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUst
bu6nmoreka [JOK
3.1 C . @ 3
HHpTRL ToeHot https://m.edso0.ru/7f41837c
3.9 Anpaerunnl. KapOoHOBBIE KUCTOTHI. 7 1 bubnmoreka [JOK

CrnoxHuble 3¢upbl

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK

3.3 YTIeBOE! 3 https://m.edso0.ru/7f41837c
Paznen 4. A3orconep:kaiiye opraHuuecKue coeIuHeHusI
bu6mmoreka [JOK
4.1 A LA .b
MUHBL AMIHOKHCTOTBL. bEiH 3 https://m.eds00.ru/7f41837¢
Paszgea S. BoicokoMoJIeKy/JIIpHbIE COeIMHEHUSA
bubmuorexa [JOK
5.1 I1 .K .B 2
MACTMACCHL. RayHyKHl. BOJIOKHA https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KIIACC

KosauuecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbie
Ne n/n P Kontpoabnesie IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnueckuit
11 3akoH u [lepuoanueckas cucrema 3 bubnuoreka [JOK
' XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo0.ru/7f41837c
Menpeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 4 bubnunoreka [JOK
' BEIIECTB https://m.edso00.ru/7f41837c
bu6mmoreka [JOK
1.3 X 6 1 1
HMITHECRHC pearitit https://m.edso0.ru/7f41837c
Pa3nea 2. Heopranu4yeckasi Xumust
bu6mmoreka [IOK
2.1 M 6 1
CTaLIbl https://m.edsoo0.ru/7f41837c
bu6mmorekxa [IOK
2.2 H 9 1 1
eMeTalIE https://m.edsoo0.ru/7f41837c
23 CBs13b HEOPraHUYECKUX U OPTAHUYECKUX 9 bubmuorexa [JOK
' BEILIECTB https://m.edso00.ru/7f41837c
Pazgen 3. Xumus u :Ku3Hb
3.1 XWUMUS U )KU3Hb 4 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c
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KoauyecTBO KOHTPOJIbHBIX U NPAKTUYC€CKUX paﬁoT, NMPpEeAYyCMOTPECHHBIX paﬁoqeifl nporpaMMoﬁ:

Kaacce KoanuecTBO KoanuectBo

00y4eHHUs1 | KOHTPOJIbHBIX NMPAKTHYECKUX
pador pabor

8 Kyacc 3 2

9 kiacc 2 3

Hroro: 5 5




MPOBEPSIEMBIE TPEBGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOM TIPOI'PAMMOBI

10 KJIACC

Kon

NPOBEPAEMOro

pe3yjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

1

Teopernueckre OCHOBbI OPraHUYECKOW XUMHUU

11

1.2

CdopmupoBaHHOCTH MpECTaBICHUI 0 XUMHYECKON
COCTAaBJISIIOLIECH €CTECTBCHHOHAyYHOM KapTUHBI MHpa, DPOJIH
XMMHUM B T[I03HAHMU SIBJICHUH MpUPOJbI, B (HOPMUPOBAHUU
MBIIUICHUSI H KYJIBTYpbl JHUYHOCTH, €€ (DYHKIIHOHAIbHOU
IPaMOTHOCTH, HEOOXOIMMOH JIJIsl pEIICHHUS IPAKTUIECKUX 337124 1
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbBIO U
IIPUPOHON cpene

BnageHue cucteMod XMMHUYECKUX 3HAaHUM, KOTOpas BKIIOYACT:
OCHOBOIIOJIAralolIMe  MOHATHA  (MOJIEKyJa,  BaJIEHTHOCTb,
ANEKTPOOTPHULATEILHOCTh, CTENEHb OKHUCIEHUS, XUMHYECKas
CBSI3b, MOJIb, MOJISIDHASE Macca, MOJISIPHBIM 0O0BEM, YIIepOIHBINA
CKeJleT, (yHKLUMOHAIbHAs IPYIIa, paAuKall, H30MepHs, H30MepHI,
TOMOJIOTMYECKUN PsiZl, TOMOJIOTH, YIJI€BOJOPOABI, KUCIOPOA- U
a30TcOJepKaIllUe  COCAMHEHHS, OHOJIOTUYECKH  aKTUBHBIE
BeuiecTBa (yrjaeBOJbl, JKUpPbI, O€JIKH), MOHOMEp, MOJIHMEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHHUS); TEOPUU
U 3aKOHBl (Teopuss XHMMHUYECKOTO CTPOEHHUS OPraHu4ecKHUx
Bemects A.M. BbyrtnepoBa), 3aKOHOMEPHOCTH, CHMBOJUYECKUN
S3BIK XUMUH, (PAKTOJOTHUECKUE CBEACHUS O CBOIMCTBAX, COCTaBe,
MOJyYeHUH W 0€30MaCHOM  HCIOJIb30BaHUM  BasKHEHIIMX
HEOPraHWYECKUX W OpPraHWYeCKUX BEUIECTB B OBITY H

HpaKTHqGCKOﬁ JACATCIIBHOCTH YCJIOBCKaA

1.3

1.4

ChopMHpoBaHHOCTh YMEHHUH BBISBISATH XapaKTEpHbIE NMPU3HAKU
MOHSATUM, YCTAaHaBIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATHS IIPU OIIMCAHUU COCTaBa, CTPOCHUS U

HpCBpaH_ICHI/II‘;I OpTraHU4YCCKUX COE€OUHEHMI

C(l)OpMI/IpOBaHHOCTB yMCHI/Iﬁ HUCIIOJIB30BaTh XUMHUYCCKYTO

CUMBOJIMKY IUId COCTAaBJICHUSA MOJICKYJISAPHBIX W CTPYKTYPHBIX




1.5

1.5

(pa3BEpHYTOH, COKpAIEHHOW) GOPMYT OPraHUIECKUX BEIIECTB U
YpaBHCHHI XMMHYECKMX pEaKIWi, W3rOTaBIMBATh MOJICIH
MOJICKYJl ~OpPraHHYECKUX BEUIECTB Ui WLIFOCTPAIlMM WX

XUMHYCCKOTI'0O U NTPOCTPAHCTBCHHOTO CTPOCHUA

ChopMUpOBaHHOCTh YMECHHUW YCTaHABIMBATh MPHHAIJICKHOCTD
HU3YUYCHHBIX OPTaHUYCCKUX BCHICCTB 110 UX COCTABY U CTPOCHUIO K
onpeneaHHOMY Kiaccy (rpynmne) coeAuHeHuM (yrieBogopOabl,
KHCIIOPOJ u a30TcoIepIKaIIne COCIMHEHUS,
BBICOKOMOJICKYJISIDHBIE COCIIMHEHHS), JaBaTh MM Ha3BaHUS 110

cucrematnueckoit Homenknatype (IUPAC)

CpopMUPOBAaHHOCT YMEHHSI ONPENESATh BUIBI XUMHUYECKON

CBSI3U B OPraHUYECKHUX COCTUHEHUSAX (OIMHAPHBIE U KPAaTHBIE)

1.6

2.1

2.2

ChopMHpPOBaHHOCTh YMEHUSI TNPUMEHSTH: IOJIOKEHUS TEOPHUH
CTpoeHHMsl opranuyeckux BemectB A.M. bytnepoBa s
OOBSICHEHUS! 3aBUCHMOCTH CBOWMCTB BEILECTB OT MX COCTaBa U

CTPOCHHUA,; 3aKOH COXPAaHCHUS MACChl BCIICCTB

yI‘J'IeBO,HOpOI[BI. Kchopoz[coz[epxcamHe H  a30TCOACPIKAIIUC

OpraHn4Y€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

ChopMupoBaHHOCTb YMEHUI NPUBOAUTH TPUBUAJIbHBIE Ha3BAHUS
OTJENbHBIX OpPraHMYECKHUX BELIECTB (ITWIEH, IPOIMUJIEH,
alleTWJIeH, 3TUJIEHIJIMKOJb, TIUIEpUH, (QeHod, (popMalibaeru,
aleTaNbJEeTn], MypaBbUHAas KUCJIOTa, YKCYCHas KHUCIOTa,
OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a, PPYKTO3a,

KpaxMal, IeJITI0JI03a, TJIUIIHIH )

CdopmupoBaHHOCTH YMEHUN XapaKTEPU30BaTh COCTAB, CTPOCHHE,
(dbu3HYecKre U XUMUYECKUE CBOMCTBA TUITUIHBIX MPEJACTABUTEIICH
pPa3IUYHBIX KJIACCOB OpPraHWYECKHX BEMIECTB (METaH, JTaH,
STHJIEH, IPOTMUJIIEH, alleTHIIeH, OyTaauen-1,3, metunoyraauen-1,3,
OCH30JI, METaHOJI, ATaHOJ, ITHJICHTJINKOJIb, TIUIEPHUH, (PESHOI,
areTalbJeTu]l, MypaBbUHAs W YKCYCHas KHCIOTHI, TJIFOKO3a,

KpaxMmaJi, OCJIJIK0JI03a, aMUHOYKCYCHAsA KI/ICJ'IOTa)

2.3

ChopMHUPOBAHHOCTh YMEHHUS WILTIOCTPUPOBATh TEHETHYECKYIO
CBSI3b MEXKy TUIIMYHBIMH MPEICTABUTEISAMH Pa3JIMYHBIX KJIACCOB
OpPraHMYECKUX  BELIECTB  YPABHEHHUSIMU  COOTBETCTBYIOIIUX

XUMHUYECKUX PEaKIUi C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hopmyi




2.4

3.1

ChopmupoBaHHOCTE  YMEHHUS  XapaKTEpU30BaTh HMCTOYHUKH
YIJIEBOJIOPOAHOTO ChIpbsl (HEe(Th, NPUPOIHBIA Ta3, Yroib),
CHocoObl HX TMepepadOTKM U MPaKTHYECKOe MPUMEHEHHE

MPOAYKTOB MepepabOTKH
XuMuA ¥ )KU3HL. PacuéTel

ChopMupoBaHHOCTE YMEHUW BIIAJETh CUCTEMOW 3HAHUU 00
OCHOBHBIX METOJIaX HAyYHOTO IMO3HAHUS, UCIIOIb3yEeMbIX B XUMHH
MIPU U3YyYEHWH BEIIECTB M XMMHYECKHX SIBJICHUH (HaOiroaeHue,
WU3MEPEHUE, OSKCIICPHUMEHT, MOJCIMPOBAHUE), HCIOIb30BATh
CUCTEMHBIE XWMHUYECKHUE 3HAHUS I TPHHITUS PEIICHUNA B
KOHKPETHBIX JKU3HCHHBIX CHTYAI[USIX, CBI3aHHBIX C BEIIECTBAMU H

HUX MPUMCHCHUCM

3.2

CpopMUpPOBaHHOCTh YMEHHI COOIIOATh MpaBUiIa MOJIb30BAHUS
XUMHAYECKOH MOCYI0H 1 JIaOOpaTOPHBIM 000PYIOBAaHHEM, & TAKIKE
npaBujia OOpaleHUsT C BEIIECTBAMH B COOTBETCTBUU C
HHCTPYKIUUAMH 110 BBIIOJHCHHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX

OIIBITOB

3.3

ChopMHpOBaHHOCTh yYMEHHUH IUIAHUPOBATb U BBINOJHSTH
XUMHUYECKUH  DKCIEepUMEHT  (IpeBpalleHus  OPraHUYECKUX
BEILECTB NP HAarpeBaHUU, MOJYyYEHUE 3TUIIEHA U HU3yYEHUE €ro
CBOMCTB, KAuye€CTBEHHbIE pEAKIMH OpPraHMYECKUX BEIIECTB,
JIeHATypalus OCJIKOB MPU HArPEBaHHH, IBETHBIC PEAKIIUU OEITKOB)
B COOTBETCTBUM C TpaBWIAMH TEXHUKH O€30MaCHOCTH MpHU
oOpallleHuu C BEIIeCTBAaMU U JIA0OpAaTOPHBIM 00OPYAOBaHUEM;
MIPENICTaBIATh PE3YJAbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hopme
3aIlUCHU YpaBHEHUI COOTBETCTBYIOLIUX peakuuin u

(I)OpMy.]'II/IpOBaTL BBIBOJBI HA OCHOBC 3TUX PEC3YJIbTATOB

3.4

CpopMHUpPOBAaHHOCTP YMEHUM TMPOBOJUTH BBIYHCICHUS 10
XUMHUYECKMM  ypaBHEHHUsSM (Macchl, 00bEMa, KOIWYEeCTBa
HWCXOJHOTO BEIIECTBA WJIM NPOAYKTA PEAKLUHUHU IO HU3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJIHOTO M3 MCXO/JHBIX BEIIECTB HIIU

MIPOJYKTOB PEaKIMN)

3.5

ChopmupoBaHHOCTH ~ yMEHUN  KPUTHUECKH  aHAIU3UPOBATh
XUMHUYECKYI0 MH(OPMAIHIO, TOIYy4aeMyI0 U3 pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoit nuHdopmaru, cetb IHTepHET U ipyrue)




3.6

11 KIIACC

ChopMupoBaHHOCTH YMEHUI COONIOAATH TIPABHIIA YKOJIOTHICCKH
1enecoo0pa3zHoro MoBeACHUs B OBITY U TPYIOBOIl IEATEIBHOCTH B
LEJSIX COXPAaHEHUS! CBOETO 3/10POBbSI M OKPYXKAIOIIeH IPUPOTHOM
Cpelbl, 0CO3HABATh OMIACHOCTH BO3JCHCTBHSI HA )KUBBIC OPTaHH3MBI
ONpeAeNEHHBIX OPraHUYeCKHX BEIIECTB, TIOHUMAs CMBICT
nokazatenst [1JIK (mpenmenbHO MOMyCTHMON KOHIICHTPALIHH),
MOSICHATH, ~ HA  IpUMEpax  CIOCOObl  YMEHBIICHHUS |
MPEIOTBPAIICHUSI WX BPEIHOTO BO3JCHCTBUS HA OPTraHU3M

YCJI0BCKa

Kon

NpoBepsieMoro

pe3yJbTara
1

11

1.2

IIpoBepsiemble NpeaMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPeTHEr0 001IIero 00pa3oBaHus

TeopeTquCKHe OCHOBBI XMMHH

Brnanenve cucreMod XMMHUYECKHMX 3HAHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TIOHATUSA (XUMHUYCCKUM OSJEMEHT, aToM,
SJICKTPOHHAsE 000JI0YKa aroma, S-, p-, U-3JeKTPOHHBIC OpOHUTATH
aTOMOB, MOH, MOJIEKYJA, BaJEHTHOCTh, JIEKTPOOTPULATEIBHOCTD,
CTEIIEHb OKUCIICHUsI, XUMUYECKAsl CBSA3b, MOJIb, MOJIIpHAs mMacca,
MOJIIPHBIA 00BEM, KpUCTAITUYECKAsT PEIIETKA, THUITBI XUMUYECKUX
peakimit (OKHCITUTENBHO-BOCCTAHOBUTEIILHEIE, 9K30- u
SHIOTEPMHUUYECKHE, pEaKIMd HOHHOTO OOMEHa), pacTBOD,
AIEKTPOJIUTHI, HEAIEKTPOJIUTBI, MIEKTPOIUTUYECKAS AUCCOLIMALINS,
OKHCITUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOW pEaKIIUH,
XUMHUYECKOE  PABHOBECHE); TEOPHUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON auccoumanuu, [lepuonuueckuii 3akon /I.1.
MeHnneneeBa, 3aKOH COXpaHEHHS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XWUMHUH, (DAKTOJIOTHYECKHE CBEACHHUS O
CBOICTBaX, COCTaBe, MOJyY€HWH U OE30MaCHOM HCIOIH30BAHUHT
BROXHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
JIeSITENILHOCTH YEIOBEKA

CdopMupoBaHHOCTH YMEHH BBISBIISATH XapaKTEPHbIE MPU3HAKH U

B3aUMOCBA3b U3YYCHHBIX HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIUC

IMOHATHUA HNpPU ONMHCAHUKU CTPOCHUA H CBOMWCTB HCOPTaHUYCCKUX




1.3

1.4

BCIICCTB U UX HpeBpameHHﬁ; BBIABJIATH B3aMMOCBA3b XUMHYCCKHUX
3HAHUI C IIOHATHUAMUA n npeaACTaBJICHUAMUA JAPYrux

€CTECCTBCHHOHAYYHBIX IIPECAMETOB

BJ'IaI[eHI/Ie OCHOBHBIMH METOJaMH HAYYHOI'O IIO3HAHU BEIICCTB U
XUMHYCSCKHUX SBIICHUM (Ha6J'IIO,I[eHI/I€, HU3MCEPECHUC, DKCIICPHUMCHT,

MOJICJIUPOBAHUE)

ChopMupoBaHHOCTH YMEHHI ONPENENATh BAICHTHOCTD U CTETIEHb
OKHCIICHUS XMMHUYECKUX DJIEMEHTOB B COCAMHEHUAX PA3IU4YHOIO
COCTaBa, BHJ XHUMHUYECKOW CBSI3M (KOBAJIEGHTHas, HWOHHAas,
MeTaJlJInyecKas, BOJIOPO/THAS) B COCIMHEHHUSIX, THIL
KPUCTAJJIMYECKON pEelETKM KOHKPETHOro BellecTBa (aToMHas,

MOJICKYJIsIpHas, MOHHAasd, MeTaJ'UII/I‘IeCKaﬂ)

1.5

ChopMupoBaHHOCTH YMEHUH ONpENENsATh XapakTep Cpeabl B

BOAHBIX pacTBOpax HCOPraHUYCCKUX COGZ[I/IHGHI/If/'I

1.6

CdopMUpOBaHHOCTE YMEHHUS KIACCHU(PUIIMPOBATH XHUMHUYECKUE
peaKiuu 1O Ppa3NUYHbBIM MpPU3HAKaM (YUCIy U COCTaBYy
pearupyromux — BEHIeCTB, TEIJIOBOMY 3(PdeKTy  peakiud,
W3MCHCHUIO CTCIICHEeW OKHCICHUS JJIEMEHTOB, OOpaTUMOCTH

peakIfy, YIacTHIO KaTajau3aTopa)

1.7

1.8

CdopMUpOBaHHOCTh YMEHUH COCTaBISATh YPAaBHCHHS pPEAKIIHN
Pa3JIMYHBIX TUIIOB, MTOJHBIE U COKPAIEHHBIE YPABHEHUS PEAKIINI
MOHHOTO OOMEHA, YUUTBIBas YCIOBUS, IPU KOTOPBIX I3TH PeaKluu
UIYT 10 KOHLA

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH peakuuu,
MTOATBEPKAAIOIINE Ka4eCTBEHHBIN COCTaB Pa3IMYHBIX
HEOPraHWYECKUX BEILIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB

1.9

1.10

1.11

CdopmupoBaHHOCTH yMEHUI packpbIBaTh CYIIIHOCTh
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUI  MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OaJlaHCa ITHX PeaKLui
ChopMupoBaHHOCTh YMEHUH OOBSACHATH 3aBUCHMOCTb CKOPOCTH
XMMUYECKOH peakIiy OT Pa3Iu4HbIX (GaKTOPOB
ChopMupOBaHHOCT YMEHUH OOBACHATH XapakTep CMEIIEeHUs
XUMHYECKOTO paBHOBECHS B 3aBUCUMOCTH OT BHEIIHETrO

BozaeiicTBus (nmpuHuun Jle [llarense)

OO0m1as 1 HeOpraHUJeCcKass XUMUs




2.1

2.2

CdopmMupoBaHHOCTH yMEHUI pacKpbIBaTh CMBICIT
ITepuoanueckoro 3akona JI.1. MenneneeBa u 1€eMOHCTPUPOBATH
ero CHUCTEMAaTHU3UPYIOIIYIO, OOBSICHUTEIIBHYIO u

POTHOCTUYECKYIO (PYHKIIUU

ChopMHpPOBAaHHOCT, YMEHHHM XapaKTEPH30BaTh JJICKTPOHHOE
CTPOCHHME aTOMOB XHMMHYECKUX 3JEeMEHTOB 14 mnepuoaoB
Ilepuoauueckoil  cucTemMbl XHUMUYECKUX 3nemeHToB  J[.U.
MeHeneeBa, HCIOIB3YS TOHATHS «S-, P-, 0-3JIeKTpOHHBIE
opOuTaIN, «QHEPTreTUYECKHUE YPOBHUY, 00BACHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX JJIEMEHTOB U
UX COeauHeHuWH 1o nepuojam u rpymnmnaMm Ilepuonndeckoi

CHCTEMBI XUMHYECKHX d1eMeHTOB J[.11. MeHaeneeBa

2.3

CdopMupoBaHHOCTh YMEHHH XapaKTepu3OBaTh (OIMUCHIBATH)
o0lmme XMMHUYECKHE CBOICTBA HEOPraHWYECKUX  BEIIECTB
Pa3ITUYHBIX KJIaCCOB, MOATBEPK/IAThH CyIlIECTBOBaHUE
TCHETUYECKON CBS3M MEXJIYy HEOPTraHWYECKUMH BEIIECTBAMU C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_[I/Iﬁ

2.4

CdopMUpOBaHHOCTh YMEHHWI YCTaHABIMBATh TMPUHAICKHOCTh
HEOPraHWYECKUX BEIIECTB IO HUX COCTAaBYy K ONpPEAEIEHHOMY
KJaccy (Tpynne) COeAMHEHHH (MPOCThie BEIIeCTBA — METAIUIbI U
HEMETaJUIbl, OKCHJbI, OCHOBAHUs, KHCIOTHl, aMdoTepHbIe

TUAPOKCHUBI, COJIH)

2.5

ChopMHpPOBAaHHOCT, ~ YMEHHMM  HUCIIOJIB30BAaTh  XHMHUYECKYIO
CUMBOJIUKY ISl COCTaBJIeHHUS (OpPMYN BEIIECTB M ypaBHEHUU
XUMUYECKUX  PEaKUWid, CHUCTEMaTUYECKYH0  HOMEHKJIATypy
(IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIBHBIX HCOPraHHUECKUX
BeIIECTB (yrapHblil Ta3, YIJIEKUCIBIA Ta3, aMMHaK, TaméHas

HU3BCCTh, HeraméHas H3BECTh, INTHCBAA COJ A, IUPUT U L[pyme)

2.6

CdopMupoBaHHOCTh YMEHMH XapaKTepu3oBaTh (OIMHUCHIBATH)
o0muMe XMMHUYECKHE CBOWCTBA HEOPraHWYECKMX  BEIIECTB
Pa3INYHbIX KJIaCCOB, MOJTBEPKIATh CYIIIECTBOBaHHE
TCeHETUYECKON CBSI3M MEXKAY HEOPraHMYECKUMH BEIIECTBAMHU C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBETCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.7

ChopMHpPOBAaHHOCT, YMEHUW IIJIAHUPOBATh M BBHITIOJHATH
XUMHUYECKUN SKCIEPUMEHT (pa3ioKeHUE MEePOKCHIa BOJIOPOJa B

MNPUCYTCTBUH KaTaJInM3aTopa, OHIPCACICHUC CpPCIAbl pPACTBOPOB




BEILECTB C IOMOIIbI YHUBEPCAIBHOTO HHAMKATOPA, BIUSHUE
pa3iauuHbIX (AKTOPOB HA CKOPOCTh XUMHYECKOW pEaKIlHH,
peaKuu HOHHOTrO 0OMeHa, KaueCTBEHHBIE PEaKIMK Ha Cyibdar-,
KapOoOHAT- W XJIOPHU-aHHOHBI, HA KAaTHOH aMMOHUs, PEIICHUE
AKCIIEPUMEHTANIBHBIX ~ 3a7a4 1o TemMam «MeTtaiel» U
«Hemeramib») B COOTBETCTBUM C MpaBUJIaMH  TEXHUKHU
0e30MacHOCTH MpU OOpaIIeHUU C BEIIECTBAMU U JIAOOPATOPHBIM
000pyIOBaHHWEM; TPEACTABIATh  PE3YJIbTaThl  XUMHUUYECKOTO
SKCIIEPUMEHTa B (OpME 3alHMCH ypaBHEHUH COOTBETCTBYIOIIMX

peaxuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTaTOB

2.8

CdopMupoBaHHOCTh YMEHHI COOJIIOIaTh TPABHIIA TOJIB30BAHUS
XMMHYECKOH MOCYI0H M JTa00PaTOPHBIM 000PYIOBAHUEM, & TAKIKE
npaBuia OOpallleHHs ¢ BEHIECTBAMH B COOTBETCTBHH C
HHCTPYKIUSAMH 110 BBIIOJHCHHIO Ha60paTOpHI)IX XUMHWYCCKHUX

OIIBITOB

2.9

ChopMupoBaHHOCT yMEHHH XapaKTEpPU30BaTh XHUMHUYECKHE
IIPOLIECCHI, JIEKAIUE B OCHOBE IIPOMBILNUICHHOI'O IOJIYy4YEHUs
CepHOW KHCIOTBI, aMMHakKa, a Takke C(HOPMUPOBAHHOCTh
npeCcTaBIeHUH 00 O0IMX HAYYHBIX MIPUHIIUIAX U SKOJIOTUIECKUX

Hp06neMax XUMHYCCKOIo IMMPOMU3BOJACTBA

XUMHS U KU3Hb. PacuéThl

3.1

CdopMHrpoBaHHOCTH MpeACTaBICHUI 0 XUMHUYECKOU
COCTaBIISIOIIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMUU
B MO3HAHWUU SIBJICHUU MPUPOABI, B (POPMUPOBAHUN MBIILIICHUS U
KYIbTYpbl JTUYHOCTH, €€ (YHKIMOHAIBHOH TIpPaMOTHOCTH,
HEOOXOTUMOM JIJTSl pEIICHUS TIPAKTHYECKUX 33]1a9 ¥ DKOJIOTHUSCKU
000CHOBAaHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO M MPUPOTHOU

cpene

3.2

CopMupoBaHHOCTb  YMEHMM  KPUTHYECKH  aHaJIU3UPOBATh
XMMUYECKYI0 HH(OpMaIHIO, OTydaeMyto U3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOM KOMMYHHKaIUK, ceTh IHTEpHET U Ipyrue)

3.3

ChopMupoBaHHOCTh YMEHUN COOIOATh MPaBUiIa SKOJOTHUECKH
11eJ1ecO00Pa3HOrOo MOBEACHUS B OBITY U TPYAOBOM JESITEIbHOCTU B
LEJIIX COXPAaHEHHsI CBOETO 3/10pPOBbS U OKPYXKAOIIEe MPUPOTHOM

cpesl




3.4

3.5

Oco3HaBaTh OIIACHOCTH BO3JCHUCTBUS Ha JKHUBBIC OpraHu3MbI
OHpCI[GJ'IéHHHX BCIICCTB, IIOHHMAaA CMBICJI II0Ka3aTcJIsd HHK,
IMOSACHATH Ha IIpUMEpPax CIIOCOOBI YMCHBIICHUSA U TPEAOTBPAIICHUA

HUX BpCIHOIO BO3I[CFICTBH$I Ha OpraHu3M 4CJIOBCKa

CdopMupoBaHHOCTb  YMEHHH  IPOBOAMTH  BBIYMCICHUS  C
UCIIOJIb30BAHUEM IIOHATHS  «MaccoBas JIOJs  BEIIECTBA B
pactBope», OOBEMHBIX OTHOIICHHN Ta30B TPH XUMHUYECKHX
peaKusix, Macchl BEIIEeCTBA WM 00bEMa Ira30B MO HU3BECTHOMY
KOJIMYECTBY BeEIIeCTBa, Macce WM o00BEMY OJHOro H3
YUYacCTBYIOUIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3P PeKTa peakuu
Ha OCHOBE 3aKOHOB COXPaHEHUS MACCHI BEIIECTB, IPEBPALLECHUS U

COXpPAaHCHUA SHEPTUH

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUS
1 TeopeTnueckrne OCHOBBI OPraHU4YECKON XUMHH
ITpenMeT opraHuyYECKOl XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUCHHE B
11 IIOJIyYE€HUH HOBBIX BEIIECTB U MaTEpPHUAIIOB. TeOpHs CTpOEHUSI OPraHNYECKUX
coenuaeHnit A.M. BytnepoBa, €€ OCHOBHBIE MOJIOKEHHS
CrtpykrypHble (POpMYsBl OpraHMYeCKUX BEIIECTB. ['OMOJIOTHs, M30MEpHUs.
1.2 XuMHYeckasi CBSI3b B OPTaHUYECKUX COCTUHEHUSX — OJMHApPHbIE U KPaTHbIE
cBs3u. [IpesncraBienue o KiaccupUKaIMU OPraHUYEeCKUX BELIECTB
Homenknarypa  opraHmdeckux COeIMHEHUM  (cucreMaTHdecKas) W
1.3 TPUBUAJIBHBIE  HA3BaHUS  BAXHEHIIMX  NPEICTABUTENEH  KIACCOB
OpPraHMYECKUX BEIIECTB
2 Vri1eBoa0poIbI
AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYecCKMHd psa. Meran m 3TaH —
91 pocTeiire NpeCTaBUTEN aTIKaHOB: (U3NYECKUE U XMMUYECKHE CBOWCTBA
' (peakuuy 3aMelIeHMs] U TOPEHHUS), HAXOXKIACHHE B MPUPOJIE, MOTYUCHUE U
IIPUMEHEHNE




2.2

2.3

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUM psifl. DTUIICH U MPOIMUJIEH —
MIPOCTEHIIINE TTPEICTABUTENIN ATKEHOB: (PU3UYCCKHE M XUMUUYECKHE CBOKCTBA
(peakuu THUAPUPOBAHUS, TAJIOTCHUPOBAHMS, THIApATAIlMH, OKUCICHUS H
MOJIMMEPU3AIUN ), TOJTyYEeHHUE U TPUMEHEHUE

Ankanuensl: Oyraauen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKHE  cBoWcTBa  (peakuusi  noiauMmepusauuu).  [lomyuenue

CUHTETUYECKOIO KaydyyKa U PE3UHBI

2.4

2.5

2.6

3.1

3.2

3.3

AJIKMHBI: COCTaB U 0COOCHHOCTHU CTPOCHHUS, TOMOJIOTHUECKUH psl. AIIETUIICH
— NpOCTEHIINH NpPeACTaBUTENb AJIKMHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U
XMMHUYECKHE CBOMCTBa (peakuuMu THJIPUPOBAHUS, TaJlOr€HUPOBAHMS,

rupaTalyy, TOPeHUs ), HOJy4YeHUE U IPUMEHEHHE

Apensl. benzon: coctas, cTpoeHue, GpU3MYecKue U XUMHUYECKHUE CBOMCTBA
(peakuuy rajJlOr€HUPOBAHUS U HUTPOBAHUS), MOIYYEHHE U INPUMEHEHHUE.
Tounyon: cocra, cTpoeHue, (GU3NIECKUE U XUMUYECKHE CBOMCTBA (peakinu
raJIOTeHUPOBAHUS U HUTPOBAHU ), MOTYYSHHUE U TPUMEHEeHHEe. TOKCHYHOCTh
apeHoB. [ 'eHeTHUecKas CBsI3b MEX/y YIIIEBOAOPOIaMH, IPUHAICKAIUMU K

Pa3IM4IHbBIM KJ1acCaM

[IpuponHbIE MCTOYHMKHM yTIeBOAOPOAOB. [IpupoaHblli ra3 ¥ IOMYTHBIE
HepTsHbie Ta3el. HedTh m e€ mpomcxoxneHue. CrocoObl mepepadboTku
He(THU: MEPEroHKa, KPEKUHI (TePMHUYECKHH, KaTaINTUYECKUH), MUPOIH3.
[TponyxTsl nepepaboTku HedTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B

ObITy. KaMeHHBII yroib 1 NpoIyKThl €ro nepepadboTku
Kucnopoaconep:xamune opraHM4ecKue CoeIMHEHNS

IIpenenbHble ONHOATOMHBIE CHMPTBL. MeETaHON W OITaHON: CTPOEHHE,
¢buznyecKkne U XMMHYECKHE CBOMCTBA (peaklUMH C aKTUBHBIMU METaJlIaMu,
raJIoreHOBOJIOPOaMH, TOPEHNUE), MpUMEHEHNe. BolopoiHbIe CBA3H MEXTY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME MeTaHOJa M DJTaHOJA Ha OpraHUu3M
4eJI0BEKa. MHOTOaTOMHBIE CIIUPTHI. DTHWIICHIJINKOJb U TIIMLEPHUH: CTPOEHHUE,
¢usnyeckue M XMMHUYECKHE CBOMCTBa (B3aUMOJIEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs peaklis Ha MHOTOaTOMHBIE criupThl). [leiicTBue
Ha OpraHu3M uenoBeka. [[puMeHeHne raunepyuHa u dTUIEHTIIUKOIIS

@DeHol: CTpPOCHHE MOJIEKYNbl, (U3NYECKHMe W XUMHUYECKHE CBOICTBa.
Tokcnunocts enona. [Ipumenenue penona

Anpaeruapl M KeToHbl. DopManbaeruj, aueTaabAeTui: CTPOEHUE,
¢u3mueckue W XUMHUYECKHME CBOHCTBa  (peaklMu OKHUCICHHUS U

BOCCTaHOBJICHHA, KAUCCTBCHHBIC peaKm/m), MOJIY4YCHHUEC U MPUMCEHCHUEC




3.4

ORHOOCHOBHBIE TIpe/eibHbIE KapOOHOBBIE KHUCIOTH. MypaBbHHAs U
YKCYCHasl KHCJIOTBI: CTpOEHHE, (U3UYECKHE U XUMHYECKHE CBOICTBa
(cBoiicTBa, OOIIKME IJIs1 KJIacca KUCIIOT, peaKIus dTepru(uKaIum), mojJIydeHue
U npuMeHeHne. CTeapruHOBas M OJEMHOBAsl KUCIOTHI KaK IMPEICTABUTEIN
BBICHINX KaPOOHOBBIX KUCJIOT. MbljIa KaK COJTM BBICHINX KapOOHOBBIX KUCIIOT,

HUX MOIOIIIEE JENUCTBUE

3.5

3.6

4.1

Crnoxuble 3QUpbHl KaK TMPOU3BOAHBIE KapOOHOBBIX KHCIOT. [muponus
cnoxHbIX 3QupoB. Kupel. T'maponus xupoB. I[IpumeHeHHe KUPOB.

buonornueckas POJIb JKHUPOB

VYriaeBoApl:  cOCTaB, KiIacCU(pUKAIMS  yIJIeBOAOB (MOHO-, JH- H
noymMcaxapubl). ['7moko3a — MNpPOCTEHIIMI MOHOCaxapua: OCOOEHHOCTH
CTPOCHHUS  MOJICKYNIbI,  (QU3WYECKME W  XUMHYCCKHE  CBOMCTBA
(B3aumopericteue ¢ rugapokcugom wmeau(ll), okucieHne amMMUaYHBIM
pactBopoMm okcuaa cepebpa(l), BoccraHoBiieHHE, OpPOKCHHE TJIFOKO3BI),
HAXO0XJICHUE B MPUPOJE, MPUMEHEHHE, Onosorndeckas poib. DoTocuHTes.
®pykTo3a Kak W30Mep TIOKO3bl. Kpaxman u Ieuroao3a Kak IpUPOTHBIC
nonuMepbl. CTpoeHue Kpaxmaia v HefuTrono3bl. Gusnueckue u XMMHYECKHe

CBOICTBa Kpaxmaia (TUIPOiIN3, KAYeCTBEHHAs PEaKIus C HOAO0M)
A3oTcozepkale OpraHn4eckiue CoeIMHEHUS

AMUHOKHUCIOTHI Kak aMm(poTepHble oOpraHndeckue coeauHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMHHOKHUCIOT (HA TIpUMEpe TJIMIMHA).

Bbuonornyeckoe 3HaueHe aMUHOKHUCIIOT. IlenTrab!

4.2

benkn kak mpupoaHbIE BBICOKOMOJIEKYJIApHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAs ¥ TPETUYHAsA CTPYKTypa 0enKkoB. XMMUYECKHE CBONCTBA OEIIKOB:

TUAPOJIN3, ACHATYpallld, KAUCCTBCHHBIC PCAKIINU Ha OcnKH

BBICOKOMOJ'ICKy.TISIpHBIe COCAMHCHUA

5.1

OCHOBHBIC IOHATHUS XUMHUU BBICOKOMOJICKYJIAPHBIX COCTUHECHHUI: MOHOMCD,
MNOJIMMEP, CTPYKTYPHOC 3BCHO, CTCICHb NOJUMEpU3aAllUH, CpPECIAHAA
MOJICKYJIApHass mMacca. OcHOBHEBIC MCTOAbBI CMHTE3a BBICOKOMOJICKYJIAPHBIX

COG}II/IHGHI/II\/'I — NoJIMMEpur3alus 1 NOJIMKOHACHCAINA

5.2

11 KUIIACC

SKCHepI/IMeHTaHBHBIe MCTOJbl M3YUYCHHUA BCIICCTB U HUX HpeBpaHIeHI/II\/’II
O3HAaKOMJICHHE C 06p33HaMI/I IMPpUPOAHBIX W HMCKYCCTBCHHBIX BOJIOKOH,

MJ1acTMacc, KaydyKoB. HOJIy‘ICHI/IC CHUHTCTUYCCKOI'O Kay4yKa U pC3UHbBI




Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

1.1

XuMu4YecKuid sJeMeHT. AToM. Sapo aroma, HM30TONBI. DJIEKTPOHHAs
00oJ104Ka. DHEpreTuueckrue ypoBHH, IO ypOBHU. ATOMHbIE opouTany, S-, p-
, d-3emenThl. OCOOEHHOCTH pacIpeieICHUs IEKTPOHOB 110 OPOUTAIISIM B
aTOMax  JJIEMEHTOB  IEPBBIX  YETBIPEX  NEPUOAOB.  DIEKTPOHHAas

KOH(UTYypalusi aToMOB

1.2

1.3

[Iepuonnueckuit 3axkoH u [lepuoandeckas cucTeMa XUMUYECKHUX HJIEMEHTOB
HA.N. Menneneea. CBsi3b MNEpUOIUYECKOTO 3akoHa W Ilepmomgmyeckoii
cucTeMbl xuMuueckux syemeHToB J[.MI. MeHnnaeneeBa ¢ COBpeMEHHOMH
TEOpPHEl CTPOEHUST aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
[0 IpynnaM M nepuojaaM. 3Ha4eHHE MEPUOJIUYECKOr0 3aKOHA B PA3BUTHUU
HayKu

CTtpoeHue BemiecTBa. XUMHUYECKas CBA3b. BHIBI XHMHYECKOW CBS3U
(koBasIeHTHasi HEMOJIApHAsL W TOJISIpHAsi, MOHHAs, MeTajutndeckas). VoHsbI:
KaTHOHBI M aHUOHBI. MexaHu3Mbl 00pa30BaHMs KOBAJICHTHOM XUMUYECKOU

cBs3M (OOMEHHBIN U TOHOPHO-aKIEeNTOPpHBIN). BomoponHas cBs3b

1.4

BaneHTHOCTD. QHCKTPOOTpI/II_IaTeHBHOCTB. CreneHp OKUCIICHUS

1.5

BemiectBa MONEKYNSIpHOTO ¥ HEMOJEKYJISPHOIO CTPOEHHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BeEIIeCTBA. [HUNBl KPUCTAUIMYECKUX PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUMA KPUCTAUIMYECKOM pEIIETKH.
[Tonsatue o mucrepcHbIX cucteMax. VICTHHHBIE W KOJUIOMIHBIE PACTBOPHI.

MaccoBas 10715 BEIIEeCTBa B pacTBOpC

1.6

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Homenkiarypa

HCOPTaHNYCCKUX BCIICCTB

1.7

1.8

Xumunueckass peakuus. Krnaccupukanms XUMHYECKMX — peakuuid B
HEOpPraHMYECKOM M OpPraHMYECKOM XHMMHH. 3aKOH COXPAHEHHS MaccChl
BEILECTB, 3aKOH COXPAHEHUS U IPEBPALLECHUS DHEPIrUU IPU XUMHUYECKHUX

peaKkuuax

CxopocTb peakiuy, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.9

OO6patumble peakiuu. XUMHUEcKoe paBHOBecue. DaKkToOpbl, BIUSIOMINE HA

coCTOssHME XuMHuueckoro pasHosecus. [Ipuanun Jle [larense




1.10

1.11

2.1

DnexTponauTrueckas auccouranus. CuibHbIe U cnalble anekTponutsl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KHUCIAs, HEUTpalbHAas, IIenodHas. Peaximm

HOHHOTO OOMeEHa
OKHCITUTEIIEHO-BOCCTAHOBUTEIBHBIC PEAKITUH
Heopranudeckas XuMus

Hemeramnbl. Ilonoxkenue HemeramwioB B Ilepumoandeckoir cucreme
xumudeckux dyeMeHtoB [[.M. MenzaeneeBa M OCOOCHHOCTH CTPOCHUS
aToMoB. DOU3NUECKUE CBOMCTBA HEMETAIIOB. AJIJIOTPONUS HEMETAIUIOB (HA

puMepe KUciaopoaa, cepsl, hochopa u yriiepoaa)

2.2

2.3

2.4

2.5

XUMHYECKUE CBOMCTBA BaXKHEHIIMX HEMETAJJIOB (TajoreHoB, CEpPhl, a30Ta,
docdopa, yriepoga u KpEeMHHSA) U HUX COECIUHEHUN (OKCHJIOB,
KHCJIOPOJICO/ICPIKAIUX KUCIIOT, BOJOPOIHBIX coenuHeHuid). [TpuMenenue

BOKHEUIINX HEMETAJJIOB U UX COEIMHEHUIN

Meramnsl. 1lonoxenue metainos B llepruoanyeckoi cucteMe XUMUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUSI 3JIEKTPOHHBIX
o0osouek aroMoB MeTaysioB. OOmue (u3nueckue CBOMCTBA METaJLIOB.

CruiaBbl METAJIIOB. DJIEKTPOXUMUYECKUHN PsiJl HANIPSHKEHUH METAIIJIOB

XHUMHYECKUE CBOMCTBA BAKHEUIIINX METAUIOB (HATPHH, KaIHH, KaJbIUH,
MarHui, aJJlOMUHUN, IIMHK, XPOM, JKEJI€30, Me/Ib) M X coeauHeHui. O0mue

CIoCcOObI MONTyuYeHUsI MeTAIIOB. [I[puMeHeHe METaITOB B OBITY U TEXHHKE

T'emernueckas CBA3b HCOPTaHNYCCKUX BCHICCTB, MNPUHAMICKAINIHUX K

Pa3IMYHbBIM KJIacCaM

XUMHS U KU3Hb

3.1

Ponps xumuu B obecrieueHUn SKOJOTUUECKON, YHEPTETUUECKON U TTUIIEBOM
0€30MacHOCTH, pa3BUTUU MeIUIMHBL [loHATHE O HAyYHBIX METOJax

INO3HaHUs BEIICCTB U XUMHUYCCKUX peaKHI/Iﬁ

3.2

HpeI[CTaBJ'IeHI/I}I 00 O6H.[I/IX HAaYYHbIX TPUHOUINIAX [TPOMBIINIJICHHOI'O
MMOJIYYCHHA BaXKHEHIITHX BCIICCTB. Yenosek B MHPEC BCIICCTB U MATCPUAJIOB!
BaKHEHIIIHIE CTPOUTCIIBHBIC MaTCpUalibl, KOHCTPYKIMOHHBIC MAaTCpUalbl,
KpacCKH, CTCKJIO, KEpaMUKa, MaTCpUualibl AJI JICKTPOHUKH, HAHOMATCPUAaJIb,

OpTraHU4Y€CKUC U MUHCPAJIbHLBIC y;[o6peH1/I;1

3.3

Xumus u 3A0POBEE YCJIIOBCKA: IMpaBUJIa HCIIOJB30BAaHUA JICKAPCTBCHHBIX
nmpemnaparos, IpaBujia 0€30I1aCHOr0 HCIT0JIb30BaHUS npemnapaTroB OBITOBOM

XMMMH B IIOBCETHEBHOM KU3HU

JOKYMEHT NOAMUCAH
SNEKTPOHHOW NOAMUCHIO

CepTudukat: 029DA87A0043B2D5904C629AB18C3BAF20
Bnapeneu: CbIMEBA MAPWSA BAJIEPBEBHA
[DevictButeneH: ¢ 11.12.2024 go 11.03.2026
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