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NHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMUKM Ha YpPOBHE CpEAHET0 O0O0IIero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6
oOpa3zoBanuu B Poccuiickoit ®enepauun», TpeOOBaHMI K pe3yJbTaTaM
ocBOeHHUs (eaepalbHOM 00pa30BaTEIbHONM MPOrpaMMbl  CPEIHEro OOIIEro
obpazoBanus  (®OIlI  COQO), npencraBieHHeix B DenepanbHoM
rocyJapcTBeHHOM oOpazoBarenbHoM ctanaapre COO, ¢ yuérom Konuenmuum
npenojaBaHus  yuyeOHOro  mpeaMera «XuMHUS» B 00pa3oBaTelIbHBIX
opranuzanusax  Poccuiickon Qenepanuu, peanu3yrommnx OCHOBHBIE
o0OpazoBaTeIbHbIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
BocriuTanusi B Poccuiickoii @enepaumu  Ha nepuon a0 2025 rompa»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJX0/I0B K pa3pabOTKe MpOorpaMMbl 10 XUMUH, K OTMPEICICHUIO
oOmieit cTparerun OOyYeHUsS, BOCHUTAHHS W Pa3BUTUS, OOYYAIOIIUXCS
cpeacTBaMu ydeOHoOro mpeamera «Xumusi» s 10—11 kimaccop Ha 6a3oBOM
YpPOBHE  COCTaBUJM  KOHIENTyalbHble TnonioxkeHus @®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IeNied, CoaepX aHusi, pe3yJbTaToB OOy4YeHUs u
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pazoBaTeIbHON OpraHu3aluu, SBISETCA HEOTHEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXHUT 3aBEpIIAIONIMM JTAallOM peaju3alii  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHCTEME XUMHUYECKOTro o0pa3oBaHWsA. OTH IEHHOCTH KacaloTcs
MO3HAHUSI 3aKOHOB TMPHUPOIBI, (HOPMUPOBAHHS MHUPOBO33PECHHUS U OOIICH
KyJbTYphl YENIOBEKa, a TAaKkKe HSKOJOTUYECKM OOOCHOBAHHOT'O OTHOIICHUS K
CBOEMY 3JI0pPOBBIO U PUPOIHOM cpene. Peanusyercss xumuueckoe oOpazoBaHue
oOydJarommuxcs Ha YpOBHE CpEIHEro oO0Imero o0pa3oBaHUs CpeACTBAMU
ydaeOHOTO TpenMera «XUMHs», COJEpPKaHHE W TIOCTPOCHHE KOTOPOTO
OTIpeJICNICHBl B MPOTrpaMMe 0 XUMHH C YYETOM CHenu(UKHA HAYKH XUMUH, €€
3HAYEHHWS B TIO3HAHUU MPUPOJIBI M B MATEPUATBHON JKU3HHU OOIIECTBA, & TAKKE C
yaéToM O0O0mMX I[eleld W TPUHIMIIOB, XapaKTePU3YIOIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI cpeiHero obmero oopasoBanus B Poccuiickoit denepariuim.

XWMHS KaK JIEMEHT CHUCTEMBI €CTECTBEHHBIX HayK UTPaeT 0COOYIO POJIb B
COBPEMEHHOM IUBIIIN3AINY, B CO3/JAaHUN HOBOM 0a3bl MaTepUaTbHON KYJIbTYPHI.
Ona BHOCHT CBOW BKJIaq B (OPMUPOBAHHE PANMMOHATIHLHOTO HAYYHOTO
MBIIUICHUS, B CO3/IaHUE LIEJIOCTHOTO MPEICTABICHUS 00 OKPYKAIOIEM MUPE KaK
O €UHCTBE IMPUPOJBI U YETIOBEKa, KOTOpoe (hOpMUPYETCS] B XMMUU Ha OCHOBE



MOHUMAHMS BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIEro MHpa, OCO3HAHUS
B3aMMOCBSI3U MEXJly CTPOCHHMEM BELIECTB, UX CBONCTBAMU M BO3MOXKHBIMU
00JacTAMU IPUMEHEHUS.

TecHo B3aUMOJICUCTBYSI ¢ APYTMMH €CTECTBEHHBIMU HAyKaMH, XUMUS
cTaja HEOThEMJIEMOM 4YacThbl0O MHUPOBON KYJIbTYpPbl, HEOOXOIUMBIM YCIOBUEM
YCHEIIHOTO TPyAa W KU3HU Kaxjoro uieHa ooOmiectBa. COBpeMEHHAs XUMUS
KaK Hayka co3ujaTelibHas, KaK HayKa BBICOKMX TEXHOJIOTMI HampaBjieHa Ha
pelieHre TI00aNbHBIX MPOOJIEM YCTOWYUBOIO PAa3BUTHS YeIOBEUECTBA —
CBIPbEBOH, IHEPTETUUECKOM, MTUIIEBOH, IKOJTOTUUECKON 0€30MaCHOCTH U OXPaHbI
3J10pPOBbS.

B cooTBeTcTBHMU ¢ OOMIMMHU TEASIMH M TPUHIUMIIAMH CPEIHETO OOIIero
oOpazoBanus coaepxkanue mpeamera «Xumus» (10-11 kmaccel, 0a30BbIi
YPOBEHb M3YUYCHHS) OPUCHTHUPOBAHO MPEUMYIIECCTBEHHO Ha OOIIEKYJIBTYPHYIO
MOJATOTOBKY  OOydYaroIIUXCS,  HEOOXOJMMYKH) UM  JUJIi  BBIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOYEHHUS B KU3HbL COIMyMa,
OPOJIOJDKEHUST  00pa30BaHMS B Pa3jIMYHBIX 00JacTAX, HE CBSI3aHHBIX
HEIIOCPEICTBEHHO C XUMUEH.

CocrapisronuMu  nipeamMeTa  «XHUMHS»  SIBISIIOTCS  0a30BbIE  KypChl —
«Opranuueckass xumusg» u «OOmas M HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMITIOHEHTOM COJIEP’KaHUS KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM  HayKW:
CUCTeMa 3HaHUM 10 HEOPTaHUYECKON XUMHH (C BKIIOYEHHEM 3HaHUI 13 o01en
XUMHUH) U OPraHudecKor XumMuu. @PopMupoBaHUE JAHHON CHCTEMbI 3HAHUN IIPH
U3yYeHHH TIpeAMeTa oO0ecreuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa conepkanusi KypcoB — «Oprannueckas xumus» u «O0mas u
HeopraHudeckasi Xumus» cHOpMUpOBaHA B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TMOAXOJa K U3YYCHHIO Y4YeOHOro Marepuaiia u 0O0ycioBIeHa
HUCTOPUYECKH OOOCHOBAHHBIM  pa3BUTHEM 3HAHUW Ha  OMNPEACIIEHHBIX
TEOPETHYECKUX YpOBHSIX. Tak, B Kypce€ OpPraHMYECKOW XHUMHH BEIIECTBa
paccMaTpUBalOTCS Ha YPOBHE KIJIACCUYECKOW TEOPUU CTPOECHUS OPraHUYECKHX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXMMHUYECKUX U DIIEKTPOHHBIX
MpEACTaBICHU O CTpoeHHH BemiecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIllECTBAX JAKOTCS B Pa3BUTUM — OT YIJIEBOJOPOJAOB /IO  CJOXKHBIX
OMONOTUYECKH AaKTHMBHBIX COCAMHEHWH. B Kypce opraHmdyeckoil Xumuu
MOJIYYal0T pa3BUTHE CPOPMUPOBAHHBIE HAa YypPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHWs TEpPBOHAYAIBHBIE TMPEACTABICHUS O XWMHYECKOW CBSI3H,
KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB, 3aBUCUMOCTU CBOMCTB BEILIECTB OT
UX CTPOCHHUSI, 0 XUMHUUECKOUN peaKiuH.



[Tong HOBBIM yIJIOM 3peHHs] B MpeaMere «XuUMHsS» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3YUYEHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
TEOpeTHYECKUM Matepuan u (DAKTOJOTHYECKHE CBEICHUS O BEIIECTBAX W
XUMUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUSD» O0YyUYaIOIIMMCS TMPEIOCTABIACTCS BO3MOXXHOCTH OCO3HATh 3HAUYCHUE
MEPUOAMYECKOTO 3aKOHA C OOIIETECOPETUUECKUX U METOJ0JIOTHYECKUX TTO3UIIUNI,
riy0oke TMOHATh HCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011ar0111el 10 00BSACHAIOIIENH U TPOTHO3UPYIOIIEH.

Enunas cuctema 3HaHUM 0 BaKHEUIIIUX BEIIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBaX M MPUMEHEHHUH, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TPOTEKaHus jomojiHseTcs B kKypcax 10 m 11 xmaccos
AJIEMEHTAMH COJIEpKaHUsl, UMCIOIIUMHU KyJIbTYPOJIOTHUYECKUNA U MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHMMAaHHUIO B3aUMOCBSI3M XHMHUHU C
JIPYTUMU HayKaMH, PacKpbIBalOT €€ PoJib B MO3HABATEIbHOW U MPAKTHYECKOU
NESATeIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHMTAHUIO YBaXXKEHUS K TPOIECCY
TBOPYECTBA B 00JIACTH TEOPUHU U MPAKTHUCCKUX MPUIIOKEHUN XUMUH, TOMOTAIOT
BBITYCKHUKY OPHEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npo0sieMax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICIUBATh MHGOPMALIUIO U
OpPUMEHSATh €€ [JI TOTNOJHEHUs 3HAHUM, pPEIICHUS WHTEIUIEKTYalbHBIX U
HKCIIEPUMEHTATBHBIX HCCIEAOBATENbCKUX 3a7a4. B 1enoMm couepikaHue
yuyeOHOro mpenMera «XUMHs» JTAHHOTO YPOBHS HM3Y4Y€HHUS OPUEHTUPOBAHO HA
dbopMupoBaHue y 00y4arOMIMXCs MUPOBO33PEHUYECKON OCHOBBI JJIsl TOHUMAaHUS
dunocodckux uaeH, TakKMX Kak: MaTepuajbHOE €JUHCTBO HEOPTaHUYECKOTO U
OpraHMYecKoro MHupa, OO0YCIOBICHHOCTh CBOMCTB BEIIECTB HX COCTABOM U
CTpOEHUEM, TO3HABAEMOCTh MPHUPOJHBIX SIBICHUM IMYTEM OKCIEPUMEHTa U
pEelIeHHs] TMPOTUBOPEYUI MEXKIYy HOBBIMU (akTaMd ¢ TEOPETUYECKUMHU
IPEINOChUTKAMH, OCO3HAHHUE POJIH XUMHH B PEHICHUH YKOJIOTHYECKUX MPoOieM,
a Takke MpoOJieM COEpeKEHUS] HPHEPTETHUECKUX PECYPCOB, ChIPbs, CO3JaHUSA
HOBBIX TEXHOJIOTUI U MaTEPHUAIIOB.

B nnane pemeHuss 3agad  BOCHUTAHUS, pa3BUTHUA W COLMAIM3ALUU
OoOy4Jarommxcs MPUHATHIE MPOTPAMMOMN MO XUMHH TOAXOABl K OMpPEIEICHUIO
CONIepKaHUSI W TIOCTPOCHHS TpEeAMETa MPeayCMaTpuBalOT (HOPMHUPOBAHUE
YHUBEpPCAJIbHBIX Y4YEOHBIX JEWCTBUM, HMEIOMMX 0a30BO€ 3HAYEHUE JIA
Pa3TUYHBIX BHUAOB JEATEIHHOCTH: PEHICHUS MpoOJieM, TMOWCKA, aHaiuu3a W
00paboTkn  HWHpOpPMAIUK, HEOOXOAUMBIX JUIS NPHOOPETEHUS  OIbITa
MMPAKTUYECKON W HCCIEA0BATEIBCKOW JIESTEIbHOCTH, 3aHUMAIOLICH BaXXHOE
MECTO B IMO3HAHUU XUMUHU.



B npaktuke mpenomaBaHus XUMHUU KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaKk W Ha YpPOBHE cpeaHero oOiiero oOpa3oBaHus, IMpHU
ONpEENICHUH COAEPKATENbHOM XapaKTEepPUCTUKHU LieJied W3Y4YeHHUs NpeaMera
HalpaBJICHUEM T[EePBOCTCIICHHON 3HAYMMOCTH TPAJUIMOHHO TPU3HAETCS
dbopMupoBaHUE OCHOB XMMHUYECKOW HAyKU Kak O0JaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, TMPAKTHUYECKOW JEATEIbHOCTH YENOBEKa M KaK OJHOI0 W3
KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C METOIMYECKOW TOYKM 3pPEHUS TaKOU
MOAXOJl K OINpENECNCHUIO Lelell M3ydeHHs NpeIMeTa SBISETCS BIIOJHE
OTpaBJAaHHBIM.

CornacHo JTaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMU WM3Y4YeHHUS TMpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsIOTCA:

e (QopMHpOBaHHE CHUCTEMbl XHUMHUYECKMX 3HAHUN Kak BaKHEUIEH
COCTaBIIAIOIIECH €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, B OCHOBE KOTOPOii
JexaT KIOUYeBbIe TOHATHSA, (yHIaMEHTaIbHbBIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHUE SI3bIKa HAYKH, YCBOCHUE U TOHMMAHUE CYIIHOCTU JOCTYITHBIX
0000111eH1IT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHUE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue W pa3BUTHE TMPEACTABICHUNH O HAYYHBIX METOAaX
MO3HAHUSI BEIIECTB W XWMHUYECKUX peaKIil, HeOoOXOIUMBIX IS
NpUOOpETeHUsT YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U
XUMHUYECKUX SIBIICHUH, UMEIOIIMX MECTO B MPHUPOJE, B NMPAKTHUECKOU U
MIOBCEITHEBHOM JKU3HM;

e pa3BUTHE YMEHUW W CIOCOOOB  JCSATEIBHOCTH, CBS3aHHBIX C
HaOmoeHneM M OOBACHEHHMEM  XHMHYECKOTO  JKCIEPHUMEHTA,
coOJIF0ICHUEM TTPaBHJI 0€30MMacHOr0 00paIeHHsI C BENIECTBAMM.

Hapsimy ¢ »TuM, comepkarenpHasi XapakTEepUCTHKa Lelied U 3a7ad
U3YyYEHHs MpeaMeTa B MporpaMMe Mo XMMHH YyTOYHEHA M CKOPPEKTHUPOBAaHA B
COOTBETCTBUM C HOBBIMU NPHOPUTETAMU B CHUCTEME CpPEIHEro OOILIEero
oOpazoBanusa. CerojiHa B MPENoOJaBaHUd XUMUU B OOJBIIEH CTENEHU OTHaéTCs
NpEANOYTCHHE  NPAKTUYECKON  KOMIIOHEHTE  COJAepKaHus  oOydeHwus,
OPUEHTUPOBAHHOW Ha TMOATOTOBKY BBITYCKHUKA 00IIe00pa3oBaTEIbHON
OpraHu3allid, BIAJCIomero He HabopoM 3HaHWN, a (YHKIHOHATHHOU
IPaMOTHOCTBIO, TO €CTh CITOCO0AMU ¥ YMEHHUSIMH aKTUBHOT'O TIOJyYCHUS 3HAHUN
Y IPUMEHEHUS UX B PEabHOM JKU3HU JIJIsl PEUICHUS MPAKTUYECKUX 3a/1au.

B cBs3u ¢ 3TMM mpu u3ydeHUHU MpeaMera «XHUMHS» JTOMHUHHUPYIOIIEe
3Ha4YEeHUE TPUOOPETAIOT TAKUE LIEJIU U 3a]1a4H, KaK:

ajganTanus oOy4arlluxXcsl K YCIOBUSAM JMHAMUYHO Pa3BUBAIOIIETOCS
Mupa, (PopMHUpPOBAHHE HHTEIUICKTYaIbHO pa3BUTON JUYHOCTH, TOTOBOM K



caMo00Opa30BaHUIO, COTPYJIHUYECTBY, CaMOCTOSITEJIbHOMY  MPUHSITHUIO
IPAMOTHBIX PEIICHUN B KOHKPETHBIX >KHU3HEHHBIX CHUTYyalUsX, CBA3AHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;

dbopmupoBaHue y OOyYalOIIMXCS KIIOYEBBIX HABBIKOB (KIIOUEBBIX
KOMIIETEHIM), MMEIOIIUX YHHUBEPCAIbHOE 3HAUYEHWE JJISI Pa3IUYHBIX BUJIOB
NEeSATENbHOCTHU: PEIICHHS MPo0OIieM, MOUCKA, aHaIu3a U 00padOTKN UH(POPMALINH,
HEOOXOIUMBIX [IJI1 TPUOOpPETEHUs OIbITa JAEATEILHOCTH, KOTOpas 3aHUMAaET
BAXHOE MECTO B T[IO3HAHWM XUMHUM, a TakKXKe JJIsI OIEHKU C TIO3ULIUM
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHHUS BEIIECTB U XUMHUYECKHUX
MPOIIECCOB HA OPTraHM3M YEJIOBEKa U MPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKHUX
CrOCOOHOCTEM O00YyYaIOIIMXCs: CIHOCOOHOCTU CaMOCTOSITEIbHO TPHOOpETaTh
HOBBIC 3HAHUS MO XMMHH B COOTBETCTBUU C KU3HCHHBIMHU IMOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHBIC WH(POPMAIMOHHBIE TEXHOJOTHUU Il TOUCKA U
aHajgu3a y4yeOHOW W  HAYYHO-TIOMYJSApHOW HWHPOPMAIUU XUMHYECKOTO
COJICPKaHMS;

dbopMupoBaHue ¥ pa3BUTHEC y OOYYAIONIUXCS AaCCOIIMAaTUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, AKKYypaTHOCTH,
KOTOphIE OCOOEHHO HEOOXOAWMBI, B YACTHOCTH, MpHU I[UJIAHUPOBAHUU U
POBEJICHUN XUMHYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE y oOOydarommxcsi YOEeXKIEHHOCTH B T'yMaHUCTUYECKOH
HAIPABJIICHHOCTH XUMUH, €€ BaXHON POJU B PEIICHUH TI00albHBIX MpobdieM
PaIMOHAILHOTO TPUPOAOIIOIB30BaHUSA, TOTIOJHEHUS YHEPTETUYECKUX PECYPCOB
U COXpaHEHHUS TMPHUPOAHOTO PABHOBECHUSA, OCO3HAHHUS HEOOXOAMMOCTU
OepeKHOTO OTHOUIEHUS K PUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE MPUOOpETEeHUS
OTbITA WCTOJIB30BAHUS TIONYUYCHHBIX 3HAHUW IS TPUHATUS TPaMOTHBIX
PEIICHHI B CUTYaIUsX, CBA3AHHBIX C XUMUUECKUMHU SIBJICHUSIMHU.

B yueOGHOM mutane cpemHero oOmiero oOpa3oBaHHs Y4YEOHBIM MpEeIMET
«XUMHsI», U3ydaeMbIii Ha 0a30BOM YPOBHE, SIBISETCS 00s13aTEIbHBIM YICOHBIM
IPEAMETOM.

OO6miee 4mcIoO YacoB, OTBEACHHBIX I HM3YyYCHHUS XUMHH, HA 0a30BOM
YPOBHE cpeaHero oomero oopa3oBaHus, cocTaBisieT 68 gaco: B 10 kiracce — 34
yaca (1 yac B Heznento), B 11 kiacce — 34 yaca (1 yac B Heneno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHN4YeCKOM XMMHUH

IIpenmeT opraHUYEeCKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE
B ITOJIyYEHHH HOBBIX BEIIECTB U MATEPUANIOB. T€OpHs CTPOEHUS OPraHMYECKUX
coenuHeHuid A. M. bBymiepoBa, €€ OCHOBHbIE MOJOXKEHUS. CTPYKTypHbIE
(opMyIibl OpraHnyeckux BeulecTB. ['oMonorus, nzomepusi. XuMuyeckas CBsi3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

IIpencraBnenue 0 KJaccupukanuu OpraHUYECKUX BEILIECTB.
HomenknaTypa opraHudeckux coeIMHEeHUH (CUCTeMaTU4ecKas) U TpUBUAJIbHBIC
Ha3BaHUs BaXXHEHIIMX NPEACTABUTEIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl M3YyYEHHS BEUIECTB M MX IPEBPALICHUN:
O3HAaKOMJICHHE C 00pa3laMu OpraHMYEeCKHMX BEIIECTB MU MaTepualaMu Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIECTB, HAOIIOJIEHUE H
OIMCaHUE JEMOHCTPALMOHHBIX OIBITOB II0 IIPEBPAILECHUIO OPraHUYECKUX
BEIIECTB [IPU HarpeBaHUU (TIaBJICHUE, OOYIIIMBAaHUE U TOPEHUE).

YriaeBogopoabl

ANKaHBI: COCTaB M CTPOCHHE, I'OMOJOIMYECKMH psn. MeraH M 3TaH —
IOpOCTEHIINE TNPEACTABUTENN AJKAHOB: (PU3NYECKUE M XUMHMUYECKHE CBOMCTBA
(peakuuu 3aMellEeHUs W TOPEHMs), HAXOXKICHHE B IPHUPOJAE, MOIYyYEHUE U
IIPUMEHEHHE.

AJNKEHBI: COCTAaB ¥ CTPOEHUE, TOMOJIOTHYECKUI Psifl. DTUIEH U IMPONUIEH —
IOpPOCTEHIINE TMPEACTABUTEIN aJKEHOB: (PU3NYECKHE U XMMHMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUA, TaJOTCHUPOBAHUA, TUApPATalUd, OKHUCICHUS U
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxamuensl: OyragueH-1,3 u metunOyragueH-1,3: crpoenne, BaxHeHme
XMMHYECKUE CBOMCTBA (peakuus nonumepusanun). IlonydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

ANKUHBI: COCTaB W OCOOEHHOCTH CTPOEHHsS, T'OMOJOTHYECKUH PpALI.
ALleTUIEH — NPOCTEHIIWN MPEACTABUTENb AJKUHOB: COCTAaB, CTPOEHUE,
¢usnyeckue M XUMHUYECKHME  CBOWCTBa  (peakuMM  TUAPUPOBAHUA,
raJIOreHUPOBAHUS, TUIPATALlMU, TOPEHMS] ), TOJIyYEHUE U IPUMEHEHHUE.

Apensl. ben3oun: cocras, cTpoeHUe, PU3HMUECKUE U XMMHYECKUE CBOMCTBA
(peakuuy TaJOT€HUPOBAHUS M HUTPOBAaHMS), IOJIYYEHUE U IMPUMEHEHHE.



Tonyon: cocmag, cmpoenue, uauueckue u Xumuueckue ceoucmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTyYyeHue u npumereHnue. TOKCUIHOCTH
apeHoB. ['eHeTnueckas CBS3b MEXKIY YIJIEBOAOPOAAMH, NPUHAICKAIIUMHU K
Pa3IUYHBIM KJIACCAM.

IIpuponHble MCTOYHUKM YIIeBOAOPOAOB. IIpMpoaHBIN ra3 U MONIYTHBIE
He(dTanble ra3bl. Hedth u e€ npoucxoxaenue. CrnocoObl nepepadoTku HEQTH:
MEPEroHKa, KPEKUHI (TEePMUYECKHUM, KAaTaJIUTUYECKUU), mupoiau3. [IpoaykTel
nepepaboTKku HEPTH, WX MNPUMEHEHHUE B MPOMBIIUIEHHOCTH U B OBITY.
KameHnnslii yrosib v mpoayKThl €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOJbl HM3YyYEHHS BEUIECTB M MX IPEBPALICHUN:
O3HAKOMJIEHHE C 00pa3llaMM IUIACTMAacC, KayudyKOB U PE3MHbI, KOJUIEKLUHU
«Hedpte» u  «Yromb», MOAEIUPOBAHUE MOJEKYJd  YIVIEBOAOPOIOB MU
raJIOreHONPOU3BOAHBIX, TPOBEACHUE IPAKTUYECKON paboThl: TMOJy4YEeHHE
ATUJIEHA U U3YUYEHHE €T0 CBOMCTB.

PacuétHrie 3agaun.

Boruncnenust mo ypaBHEHMIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,

KOJIMYECTBA UCXOTHOTO BEIIECTBA MJIM MPOYKTAa PEaKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kuciopoaconepskanue opranndeckKue coeIMHEHHA

[IpenenbHble OQHOATOMHBIE COUPTHL. METaHOI W 3TAHOJ: CTPOCHHE,
duznueckre M XUMUYECKHE CBOWCTBA (pEaklMd C AKTUBHBIMU MeETaJNIAMU,
rajoreHoBOJAOpOAaMHU, TOPEHHUE), NPUMEHEHHE. BoJopoaHble CBSI3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€ CHUPTHL. ODTHICHTJUKOJIb W TJULEPUH: CTPOCHHUE,
dusznueckne M XUMUYECKHME CBOWCTBA (B3aMMOJEWUCTBHE CO IIEIOYHBIMU
MeTajulaMHi, Ka4yeCTBEHHAsl peaklus Ha MHOTOaTOMHBIE cIUpThI). JleiicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rimiepuHa U 3TUICHTJTUKOJIA.

@deHomN: CTPOCHHE MOJIEKYJbl, (U3NYECKHEe W XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpneruapl U kemonsl. Dopmanpiaerui, aueTanbIerui: CTPOCHUE,
duznueckre U XMMUYECKHUE CBOMCTBA (PEaKIUu OKUCICHHUS] U BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINH ), OTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TMpe/eNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHAS H
YKCYCHAsl KUCJIOTBI: CTPOeHUE, PU3nUecKne U XMMHUIECKHUE CBOMCTBA (CBOWCTBA,
oOmue nis  Kjacca KHUCIIOT, peaknus dSTepuduKanuu), TOJYYCHHE U
npuMeHenne. CTeapuHOBas U OJIEMHOBAs KUCJIOTHI KaK MPEJACTaBUTENN BBICIINX
KapOOHOBBIX KHUCJIOT. Mpbllla Kak COJM BBICIIUX KapOOHOBBIX KHUCJIOT, HX
MOIOIIIEE TEUCTBHE.



Cnoxubie 3GUpbl KaKk TPOU3BOAHBIE KapOOHOBBIX KHCIOT. [ uaposnus
cinoxkubix 3pupoB. Kupel. T'maponu3 xupoB. [IpuMeHeHHE KHUPOB.
buonorunueckas poap KUPOB.

VYrneBoawl: cocTaB, Kiaccuukamus — yrieBojaoB (MOHO-, JU- U
nonucaxapunbl). [moko3a — mOpocTedmmii  MOHOcaxapul: OCOOCHHOCTH
CTPOCHHS MOJIEKYJIbI, (U3UUECKUE U XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C
ruapokcuom Menu(ll), okucnenne ammuayHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OPOXKEHUE TIIFOKO3bI), HAXOXKACHUE B MPUPOJIC, MPUMEHEHHUE,
ounonorunyeckas poiib. @orocunTe3. PpykTo3a Kak H30MEP TITIOKO3BI.

Kpaxman u nemintonosa kak npupoaHblie noauMmepsl. CTpoeHue kpaxmania u
1eJUT0I03bl.  DU3MYECKHe U XUMUYECKHE CBOMCTBAa Kpaxmana (TUIpOJIH3,
KAUYEeCTBEHHAs PEAKIIMS C UOJIOM).

DKCNEPUMEHTAIBHBIE METOJIbl M3YYCHHS BEIIECTB W HX MPEBPALLCHUI:
pOBEICHUE, HAOIIOJIEHUE U OIMHUCAHUE JAEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIUU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE 3TaHOJA
okcugom Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHUE TJIUIIEPUHA C
ruapokcugom wmeau(ll)), ampaernynoB (OKHMCIEHHE aMMHAYHBIM PAaCTBOPOM
okcuna cepebpa(l) m rumpokcumom wmenu(Il), B3aummoneicTBHe Kpaxmayia ¢
MOJIOM), TPOBEACHHE MPAKTHYECKOW paboOThI: CBOICTBA pacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérunle 3amaun.

Boruncnenust 1mo ypaBHEHMIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOAHOTO BEIIECTBA WJIM MPOAYKTAa PEAKLIMH IO U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOTHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCTIOTBI ~ Kak  aM(OTEpHbIE  OpPraHUYECKHe  COCIUHEHUS.
@u3nyuecKkue U XMMUYECKHE CBOMCTBA aMHUHOKHUCIOT (HAa NPUMEPE TJIUIMHA).
buonornueckoe 3HaueHne aMUHOKUCIOT. [lenTuabl.

benkn xak npupoaHbie BBICOKOMOJEKYJISIpHBbIE coenuHeHus. [lepBuyHasi,
BTOpHYHAS W TPETUYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBAa OEIKOB:
TUAPOJIN3, IEHATypalusl, KaYeCTBEHHbBIE PEAKIIUU HA OCIKU.

DKCIEpUMEHTAIIbHBIE METOJbl M3YYEHHUS BEUIECTB WM UX MPEBPALICHUN:
HAOJFOICHUE W OMUCAaHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATyparus OeIKoB
MIpU HArPEeBaHUHU, LIBETHBIE peaKIIUK OEIKOB.

BricokoMoOJIeKYJISIPHBbIE COeINHEHUSA

OCHOBHbIE  TIOHATHUSI XMMHHU  BBICOKOMOJEKYJISIPHBIX  COEAUHEHUM:
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSS



MoJeKynspHas Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COCAMHEHUN — MTOJIUMEPU3aLUA U IMOJIUKOHICHCALIHS.

OKCIIEpUMEHTAIBHBIE METOJbl M3YyYEHMsS BEUIECTB M MX IPEBPALICHUN:
O3HaKOMJIEHHME ¢ oO0pa3laMud MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
[IJJACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXInpeIMETHBIX CBsA3€H NIPU U3YYECHUHU OPraHUYECKOU XUMUHU
B 10 Kiacce oCyHIECTBISIETCS Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX [OHATHUM, TAK U IOHATHUH, ABJBIIOIIUXCS CUCTEMHBIMU Ul OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmuMe ecTecTBEHHO-HAyYHblE TIOHATHS: SBJIEHUE, Hay4yHbIM QaxT,
TUI0TEe3a, 3aKOH, TEOpHs, aHajlu3, CHUHTE3, KiacCU(PUKalUs, MEePUOJIUYHOCTD,
Ha0JII0/IeHNEe, U3MEPEHHE, IKCTIEPUMEHT, MOJIETTUPOBAHHUE.

@dusuka: wMarepus, DSHEPIrUsA, Macca, aroM, DJJIEKTPOH, MOJIEKya,
HHEPreTUYECKUd ypOBEHb, BEIIECTBO, TEJO, O0BEM, arperaTHOE€ COCTOSHUE
BEIIECTBA, (PU3MUECKHE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusi: knerka, opranusm, O6uochepa, oOMEH BEUIECTB B OpPraHU3Me,
(dorocuHTe3, OMONOrMYECKH aKTUBHBIE BellecTBa (O€IKH, YIJIEBOABI, KUPBI,
dbepMeHTHI).

I'eorpa¢usi: MuHepasbl, TOpHbIE TMOPOJbL, TMOJE3HBIE HCKONAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHomorus: mNUIIEBBIE NPOAYKTHI, OCHOBBI PAaLMOHAIBHOIO IIUTaHUS,
MOIOIIE CPENCTBA, JEKAPCTBEHHBIE U KOCMETHUYECKHUE IPENapaThl, MaTepUaIIbl
U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckue 0CHOBbI XUMUU

XUMUYECKUA »ieMeHT. AToMm. Sapo aroma, H30TONbL. DIEKTPOHHAs
000I09YKa. DHEPreTUIECKHUEe YPOBHHU, TIOypPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpeieieHUs] MIEKTPOHOB TI0 OPOUTAIISIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[leppuonnuecknit 3akoH u llepuonnyeckas cucremMa XUMHYECKHX
sanementoB JI. WM. MenneneeBa. CBsi3b MNEPUOAMYECKOIO 3aKOHA U
[Tepuonuueckoit cucteMbl xumuyeckux syemeHTtoB J[. WM. MengeneeBa c¢
COBPEMEHHOM TEOPHUEU CTPOCHUS aTOMOB. 3AKOHOMEPHOCTH U3MEHEHUSI CBOMCTB



XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BELIECTB MO
rpyInmnaM 1 nepuoaaM. 3Ha4€HHUE MEPUOIUUECKOr0 3aKOHA B Pa3BUTUN HAYKHU.

Ctpoenue BemiecTBa. XUMHUYECKash CBS3b. BHABI XHUMUYECKOW CBSI3H
(KoBaJIeHTHAsI HEMOJISIPHAS W TOJISIpHAS, MOHHAs, METAJITHYecKas). MexaHu3Mbl
o0pa3oBaHUs KOBAJCHTHONW XUMHUYECKOW CBA3M (OOMEHHBII U JOHOPHO-
akienTopHbeii). BogopoaHas cBsizb. BajgeHTHOCTh. DIEKTPOOTPHUIATEIBLHOCTb.
Crenenb okucnenusi. IOHbI: KATUOHBI U AaHUOHBI.

BemiectBa MOJEKYJISIPHOTO Y HEMOJEKYJISIPHOTO CTPOEHHS. 3aKOH
MOCTOSIHCTBA ~ COCTaBa  BemlecTBa. [HUIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.

[TonsTue o aucnepcHbIX cucremax. VICTUHHBIE U KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUM. Homenkmnartypa
HEOPraHWYECKUX BeEIIECTB. ['eHeTndeckasi CBsI3b HEOPraHUYECKUX BEILECTB,
MPUHAICKAIMX K PA3JTUYHBIM KJIACCAM.

Xumuueckas peakiusa. Krnaccudukanuss XUMHUYECKMX  peakiuid B
HEOPraHWYECKON U OPraHMYeCKOM XMMHUM. 3aKOH COXPAHEHHUS] MACCHI BEIIECTB,
3aKOH COXPAHEHUS U IPEBPALLCHUS SHEPTUU TP XUMUUECKUX PEAKLIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3IUYHBIX (DaKTOpOB.
OOpatuMble peakiuu. XUMHUYECKOe paBHOBecue. DakTopbl, BIUSAIOMIME Ha
COCTOsIHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle [laTense.

OnektponuTudeckas aucconuanus. CuibHble W Clla0ble 3JIEKTPOJHTHI.
Cpelnla BOJHBIX pacTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, IETOYHAS.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

OKCIEpUMEHTAIIbHBIE METOJbl HM3YyYEHHs] BEIIECTB U WX MPEBPALLCHUMN:
nemoHcTpanus tabnui «llepuonuueckas cucreMa XMUMUYECKHX 3JIeMEHTOB /.
N. MenpeneeBa», u3ydeHre MoJielel KPUCTAUIMUYECKUX PENIETOK, HAOII0IeHNE
M ONHUCAaHHWE JEMOHCTPAIIMOHHBIX U JIaOOPATOPHBIX OMBITOB (Pa3ioKEeHUE
IIEPOKCUAA BOJIOpPOJA B NPUCYTCTBUM KaTajau3aTopa, ONPEACICHUE CpEelbl
pacTBOPOB BELIECTB C MOMOULIPKD YHUBEPCAJIBHOIO HWHAWKATOPA, PEaKUUU
MOHHOTO OOMeEHa), TPOBEJeHNE MPAKTUYECKON paboThl «BrusHue pa3muyHBIX
(aKkTOpPOB Ha CKOPOCTh XUMHUECKON PEAKITUN.

Pacuérnble 3anaum.

Pacu€éTtel 10 ypaBHEHHSM XHMHUYECKHMX pEakUHi, B TOM YHCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHI C HUCHOJIb30BAHUEM MOHATHS «MaccOBas
JIOJISI BEILIECTBAY.

Heoprannuyeckasi xumust



Hemeramnel. llonoxenune HemeraiuioB B Ilepuoguueckoit cucreme
xumuyeckux snemeHToB JI. . MenneneeBa 1 0COOEHHOCTH CTPOCHUSI aTOMOB.
dusnyeckue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETALIOB (Ha MpuUMepe
KHCJIOpoJia, cephl, hocdopa u yriaeposa).

XUMHUYECKHUE CBOMCTBA BaKHEHUIITMX HEMETAUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yriepoga M KpEeMHHUS) U HUX  COCIUHEHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSTUHEHHUI ).

[IprMeHeHne BaXXKHENIINX HEMETAIIIIOB U UX COCIUHEHUM.

Mertamisl. [lonoxxenue merannoB B [lepuoguyueckoil cucTeMe XMMUUECKUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOCHHUS DJIEKTPOHHBIX 000JI0UYEK
aToMoB MeTajioB. O0mue guznueckue cBoiicTBa MeTaiuioB. CIIJIaBbl METAJIOB.
DIIEKTPOXUMUUECKHI PsiJl HAMPSHKEHU METAIIJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX METAUIOB (HATpUM, Kallui, KaJdblUi,
MarHui, aJlOMUHUH, IIUHK, XPOM, KEJIe30, MEIb) U UX COSTUHCHUM.

O61mume crocoObl nmoiayyeHus: MetaiioB. [IpumMeHeHne MeTamioB B ObITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBIC METOJIbl M3YYCHHS! BEIIECTB W WX MPEBPAILLCHUIN:
U3y4YeHHE KOJUIEKIMN «MeTayibl U CIUIaBbl», 00pa3lloB HEMETAJIIOB, PEIlIeHUE
AKCIIEPUMEHTATBHBIX 3a/a4, HAONIOJeHNE W OMHCAHHE IEMOHCTPALMOHHBIX U
71a60paTOPHBIX OMBITOB (B3aMMOIEHCTBHUE TUIPOKCHIA ATFOMUHUS C PACTBOPAMHU
KHCJIOT U IIEeJI0YEH, KAUeCTBEHHbIE PEaKIIMU HA KATHOHBI METAJIJIOB).

Pacuérnble 3agaun.

Pacuétpl Macchl BemecTBa uiu 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl mMaccel (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU
OJIHO W3 BEUIECTB UMEET IPUMECH.

XuMHA U )KU3Hb

Ponp xuMum B 00€CTIEYEHUM SKOJIOTUUYECKON, SHEPTreTUUECKON U MUIIIEBOM
06e30macHOCTH, pa3BUTHU MeIUIUHBI. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLUMN.

[IpencraBnennss 00 OOWMX HAyYHBIX MPUHIMUOAX [POMBIIUIEHHOTO
MOJy4YE€HUS] BAXKHEUIINX BEILIECTB.

UenoBek B MHUPE BEIIECTB M MAaTEPHUAIOB: BAXXHEWIIME CTPOUTEIBHBIC
MaTepuaibl, KOHCTPYKIMOHHBICE MAaTEpUallbl, KpPAacKH, CTEKJIO, KepaMHKa,
MaTepUuaibl JJs AIEKTPOHUKH, HAHOMATEPHUAIIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.



XUMUs A 3[0pOBbE YEJIOBEKA: IPABUJIA UCIIOIb30BAHUA JICKAPCTBEHHBIX
IpenapaToB, IpaBuja O€30IIaCHOIO HCIIOJIB30BAHUSA IPENapaToB OBITOBOI
XUMHUHU B IIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3U.

Peanuzanust MeXNpeaMEeTHBIX CBA3€H MpU  HM3y4YeHUH OOImel u
HEOpraHW4ecKo xumuu B 11 Kjacce OCyHIECTBISETCS 4Yepe3 MCIOJIb30BaHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUNA, TaK W TOHATHH, SBISIONIUXCS
CHUCTEMHBIMH JUISL OTAEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOTO LINKJIA.

OO61Me ecTecCTBEHHO-HAYYHbIE MOHATHUS: HAYUYHbIH (aKT, TUIIOTE3a, 3aKOH,
TEOpHUs, AaHalIu3, CHUHTE3, KIACCHU(PUKALUS, MEePUOJIUYHOCTb, HAOIIOICHHE,
JKCIIEpPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

@dusuka: Marepus, dHEpPrus, Macca, aTroM, JJIEKTPOH, NPOTOH, HEUTPOH,
WOH, M30TOIl, pPaAUOAKTUBHOCTb, MOJIEKYJA, DJHEPIeTUYECKUNA YpPOBEHb,
BEIIECTBO, TE€JIO, OO0BEM, arperarHoe COCTOSHUE BEIECTBa, (PU3MUECKHE
BEJIMYUHBI U €AUHUIIBI UX U3MEPEHUSI, CKOPOCTb.

buonorusa: xnerka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpa¢usi: MuHepasbl, TOpHbIE TMOPOJblL, TMOJE3HBIE HCKONAEMBbIE,
TOIUIMBO, PECYPCHI.

Texnomorus: XUMUYECKast IIPOMBILIJIEHHOCTb, MeETaJLyprus,
IIPOU3BOCTBO CTPOUTEIIBHBIX MaTepUaJIOB, CEIbCKOXO3AMCTBEHHOE
IIPOU3BOJCTBO, [UIIEBast IIPOMBILLIJIEHHOCTD, (dapmaiieBTHYECKAS
IIPOMBIIIJIEHHOCTD, IIPOU3BOJACTBO KOCMETHYECKUX IIPENApaToB, IMPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTepuaos, IIEKTPOHHAs IIPOMBIIIIJIEHHOCTb,
HAHOTEXHOJIOTUU.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA [IPOI'PAMMLI 110
XMMHUN  HA  BA30OBOM  VPOBHE CPEJHEI'O OBLIET'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
oOydJaromuMucsl TMPOrpaMM cpeaHero oOiiero o0pa3oBaHUs (JIUYHOCTHBIM,
METanpeIMEeTHBIM W TpeaAMeTHbIM). HayuHo-MeToauyeckoil OCHOBOW IS
pa3pabOTKH TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOrpaMM CPEJIHEro OOIIero
00pa3oBaHUs SABISIETCS CUCTEMHO-/IECSITETLHOCTHBIN MOIXO.

B cooTBeTcTBUM € CHCTEMHO-AESTEIBLHOCTHBIM IOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MpeIMeTa «XUMHUs» Ha YPOBHE CPEIHETO
oO1ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAaHHE OOYYAIOIIMMUCI POCCUUCKOM TpakJIaHCKOW HIESHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPECIICHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUH JMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH M HWCTOPUYECKUX TpaAHWIMil 0a30BON Hayku
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEeATEIbHOCTU IEHHOCTHO-CMBICTIOBBIMU YCTAaHOBKaMU, MPUCYIIMMU LEJIOCTHOM
CUCTEME XHUMUUYECKOT0 00pa30BaHMUS;

HAJIMYME TIPABOCO3HAHMS OJKOJOTUYECKOW KyJIbTypbl M CIIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE pEe3yJIbTaThl OCBOCHMS MpeaMeTa «XHUMUs JOCTUTAIOTCS B
CAMHCTBE Y4YeOHOW W BOCHUTATEIBHOW JEATETBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COIIMOKYJIbTYPHBIMH, IyXOBHO-HPAaBCTBEHHBIMHU
LIEHHOCTAMU U UJiealaMU POCCUMCKOT0 Ipa)kAaHCKOro 00IleCcTBa, IPUHATHIMU B
oOIIecTBE HOpPMaMHU M TIPABWJIAMH TOBEACHHS, CIIOCOOCTBYIOIIUMH TPOIIeccaM
CaMOIIO3HAHMS, CaMOPAa3BUTUS U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIM4HOCTHBIE pE3yJAbTaThl OCBOEHHUSA TMpeaMeTa «XHUMHS» OTPaXKarT
c(hOpPMHUPOBAHHOCTh OIBITA TMO3HABATEIIPHOW W TMPAKTHYECKOW IEATEITHHOCTU
OOy4JarommXcs M0 peanu3aliy IPUHITHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCIIE
B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS :



OCO3HAHUS  OOYYaIOIIMMHUCA CBOMX  KOHCTUTYIIMOHHBIX TpaB W
00s13aHHOCTEH, YBOXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTAaBICHUST O COLMAIBbHBIX HOpPMax M MpaBWIaX MEXJIMYHOCTHBIX
OTHOIIIEHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESITEIBHOCTH TMPU CO3/IaHUU
y4€OHBIX MTPOEKTOB, PEIICHUHN YUEOHBIX U TTO3HABATEIIHLHBIX 3a]1a4, BBHITTOJTHEHUN
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI JPYTUX MPHU aHAIU3€ PA3IMUHBIX BUJIOB YUYEOHOU ESATEILHOCTH;

2) IaTPUOTHYECKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€YECTBCHHON XMMUH;

yYBaXXEHUS K TIPOIIECCY TBOPUYECTBA B OOJACTH TEOPUH U MPAKTUYECKOTO
MPUMEHEHHS] XUMHUHU, OCO3HAHUSI TOTO, UYTO JOCTHIKCHUS HAYKH €CTh PE3yJIbTaT
JUTUTENIBHBIX  HAOJIOJCHUN, KPOIMOTIMBBIX DKCIIEPUMEHTAIbHBIX ITOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeca W TO03HABAaTEJIbHBIX MOTHBOB B TMOJYYEHHH W TIOCIEIYIOIIEM
aHanu3e  uHGOpPMAIMM O  TEPEJOBBIX  JIOCTUKEHUSX  COBPEMEHHOMU
OTEUYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH ~ OIIEHWBATh CUTYyallud, CBS3aHHBIE C XUMHUYECKUMU
SABJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaIbHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYNKHA CBOMX TOBAPHILEH C
NO3ULIMA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBHI 3THUX
MOCTYIIKOB;

4) dopmMupoBaHusl KyJbTYPbI 310POBbS:

NOHWMAHMUS [EHHOCTeW 3M0poBOTO U Oe30macHOro obpa3a KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3UUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOMIoIeHNsT TpaBUi 0E30MacHOTO OOpalieHus C BEIIeCTBAMH B OBITY,
IMOBCEHEBHOM KW3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI I[IEHHOCTU NPaBUJl HUHIUBUAYAIbHOTO M KOJUIEKTUBHOIO
0e30macHOr0 TOBEJEHUS B CHUTYalHSAX, YTPOKAOIMIMX 3J0POBBI0 W IKU3HH
JIIO/CH;

OCO3HAHUS TOCJICICTBUI U HENPUSITUSI BPEIHBIX IPUBBIYEK (yHOTpeOIeHuUs
aJIKOTOJIs1, HAPKOTUKOB, KYpEeHUs );



5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEIOBATEIIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPUECKOW M JAPYTrUX BHIAX
NeSATeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTUE B PEIICHUH MPAKTUYECKUX 3ajad
COIMAILHOM HAMPaBJIECHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3Y4YCHHUIO MpodecCcHil pa3IuyHOro poja, B
TOM YHCJIE€ HA OCHOBE IPUMEHEHHUSI TIPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYNY, JIOJSAM TPyAa U pe3ysibTaTaM TPYI0BOU JEATEIbHOCTH,

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUAYAJIbHOM TPaCKTOPUU
oOpazoBanus, Oyaymier mpodeccun M peanusaiuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, UHTEPECOB
U TOTpeOHOCTEeN 00IIIEeCTBa;

6) 3K0JI0TrNY€eCKOro BOCIIUTAHMS

9KOJIOTUYECKHU I€JI€CO00Pa3HOr0 OTHOIIEHUSI K TPHUPOJE, KaK UCTOUYHHUKY
CYIIIECTBOBAHMSI )KM3HU Ha 3eMJIE;

MOHUMAaHUsI TJI00AILHOTO XapaKTepa JKOJOTHYECKUX MPOOJIeM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEbI;

OCO3HAHMS HEOOXOJMMOCTH HCIOJIB30BAHUS JOCTHKEHUN XUMHUU IS
pelIeHns BOPOCOB PallMOHAJIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOTO HENPUATUSA JACHUCTBUM, NPUHOCAUIUX BpEH OKpYXKarolleu
IPUPOJHON Cpelie, YMEHUSI TPOrHO3UPOBATh HEOIArONMPUITHBIE SKOJIOTHYECKUE
MOCJIEICTBUS IPEAIIPUHUMAEMBIX JEUCTBUHM U MPEAOTBPAILATH UX;

HaJU4Usl  Pa3BUTOrO  HKOJIOTHYECKOTO  MBIIUIEHUS, AKOJOTHMYECKOM
KyJbTYpblI, OIbITa AEATEIbHOCTH HKOJOTHMYECKON HANpaBIECHHOCTU, YMEHUS
PYKOBOJICTBOBAThCSI MU B MO3HABATEIbHOW, KOMMYHUKATUBHON M COLIMAIBHOM
NPAKTUKE, CIOCOOHOCTH ¥ YMEHHUS aKTUBHO TMPOTUBOCTOSITH HICOIOTUU
xemo(oouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTHKH;

MMOHUMAHMS CHEUU(PUKH XHUMHUU KAaK HayKH, OCO3HaHus €€ poiu B
dbopMHUpPOBAaHUYN PAIMOHAIIEHOTO HAYYHOTO MBIILIICHUS, CO3JJaHUN IEITOCTHOTO
MpeACTaBICHUs 00 OKPY’KAIOIIEM MUPE KaK O €IUHCTBE MPUPOJIbI U YEJIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH MPOOJIEM COXpaHEHUs
MIPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XUMHUHU JUISI COBPEMEHHOI
UMBWIK3ALMKA: B €€ TYMaHUCTHYECKOW HAMNPABICHHOCTH M Ba)XXHOW pPOJU B



CO3JJaHUM HOBOM 0a3bl MaTepUaIbHOM KYJIBTYpPbI, PEHICHUH TJI00aTbHBIX
npo0JieM YCTOMYHMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOA M JKOJOTMYECKOM O€30MacHOCTH, B  Pa3BUTHU  MEIUIIMHBI,
o0ecrie4eHN YCIOBUM YCIIEUTHOTO TPY/Ja U AKOJIOTUYECKH KOMMOPTHOMN KU3HU
Ka)kJI0TO YWICHA OOIIECTBA;

€CTEeCTBEHHO-HAYYHOW TI'paMOTHOCTH: TOHHMAaHHUS CYIIHOCTA METOJIOB
MMO3HAHMS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HUCIIOJIb30BaTh
MoJTydyaeMble 3HAHUS ISl aHAJIU3a U OOBSICHEHUS SIBICHUN OKPYKAIOIIEro MHUpa
U TPOUCXOIAIMX B HEM U3MEHEHUW, YMEHHUs JejiaTb OO0OCHOBaHHBIC
3aKJIIOUYEHMS] Ha OCHOBE HAy4YHBIX (PAKTOB W HMMEIONIUXCS JAHHBIX C IEJIbIO
MOJIYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIb30BaTh XWMHYECKUE 3HAHUS IS
pelieHus mpooyieM B peabHbIX )KU3HEHHBIX CUTYAITUsX;

WHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKON IEATEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY O0Opa30BaHUIO U
caM0o00Opa30BaHNI0, K AaKTUBHOMY IIOJIyUYCHHIO HOBBIX 3HAHMH 1O XUMHU B
COOTBETCTBUH C KM3HCHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K  OCOOEHHOCTSAM  Tpylda B  Pa3IUYHBIX  cdepax
npodeccuoHaIbHOM IeATeTbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS YUEOHOIO npeameTa « XuMHUs» Ha
YPOBHE CPeIHETO 00111ero 00pa3oBaHus BKIIOYAOT:

3HauUMMble  JUIsi  (OPMHUPOBAHUSA  MHPOBO33PEHUS  OOyUYaIOIIMXCSA
MEXIUCUUTUIMHAPHBIE (MeXTpeaMETHBIE) oOIeHayYHbIe MOHATHS,
OTpaXkarolue IEIOCTHOCTh HAyYHOM KapTHUHBI MHpa U CIEeNU(PUKY METOJIOB
NO3HAHMs, UCIOJNB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEUIECTBO,
SHEpPrus, SBICHUE, TMPOIECC, CUCTEMA, HAay4HbIH (HaKT, MPUHIINI, THUIIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HUCCIENOBaHUE, HAOIIOJICHUE, H3MEpPEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJbHbIE yueOHbIC NEeNUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTHBHBIE,  PEryJsiTUBHbIE), oOecneunBaromue (GHoOpMUpPOBaHUE
(GYHKITMOHATPHON TPAMOTHOCTH M COIMATTLHON KOMIETSHITUN O0yJarOIINXCS;

CIIOCOOHOCTH o0yyJaromuxcs UCIIO0JIb30BaTh OCBOECHHBIE
MEKIUCIMILUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIIbHbIE YUEOHBIC
JICVCTBUS B IIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.



MeranpenMeTHble pe3yiabTaThl OTpa)XaroT OBIAJEHHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETYJISITUBHBIMU
JICHCTBUSIMU.

OBjajeHne  yHMBEpPCAJIbHBIMM  y4eOHLIMH  NO3HABATEJIbHBIMH
JEeUCTBUSIMMU:

1) 0a30Bble JJOrHYeCKHe eHCTBUS:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyalIM3UpPOBaTh  MpoOIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPENENIATh IIeNIU JEATCIbHOCTH, 3ajJjaBas MapameTpbl U KPUTEPUH HX
JTOCTH)KEHUSI, COOTHOCHUTH pE3yJbTaThl JEATCIHOCTH C TOCTaBJICHHBIMU
ETISIMU;

UCIIOJI30BaTh MIPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS —
BBIICJISITh XapaKTEepHbIC MPU3HAKU MOHATHH M yCTAaHABIWBATH UX B3aMMOCBS3b,
UCITIOJI30BaTh COOTBETCTBYIOIIUE MOHITHS JJI1 OOBSICHEHUS OTJACIbHBIX (DaKTOB
Y SIBJICHUM;

BLIOMPATh OCHOBAaHUS W KPUTEPUU JUIA KiIacCU(UKAIIUU BEIIECTB M
XUMHUYECKUX PEaKIUi;

yCTaHABIUBATh MPUUYUHHO-CJICACTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYXKICHUS (MHIAYKTUBHBIC, ACAYKTHUBHBIE, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS] B PACCMATPUBAEMBIX
SIBICHUAX, (DOPMYJIUPOBATH BHIBOJIBI 1 3aKITIOUCHHS;

NPUMEHSATH B  TMpollecCE€ TMO3HAHUSA, HCIOJb3yeMble B  XUMHUHU
CUMBOJIMYECKUE  (3HAKOBBIE)  MOJEIH, IpeoOpa3oBBIBATH  MOJICIbHBIC
IpEACTaBICHUS — XUMUUECKUI 3HAK (CMMBOJI) 3JIEMEHTa, XUMHUYecKast ¢hopmyIa,
ypaBHEHHE XUMHUYECKOW peaKIuy — MPU PEIICHUU YUEOHBIX MTO3HABATEIbHBIX H
MPaKTUYECKUX 3a/1a4, MPUMEHSITh Ha3BaHHBIC MOJCIbHBIC MPEICTABICHUS JJIs
BBISIBJICHHUSI XapaKTEPHBIX TMPU3HAKOB HM3Y4aeMbIX BEIIECTB M XUMHUYECKHUX
pEaKIUH.

2) 0a3oBbIe HCCIe0BaTEIbCKUE T1eHCTBUSI:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOI'O MO3HAHMS BEIIECCTB U XUMHYECKUX
peaKium;

dbopMynupoBaTh MMM W 3aJa4d  HCCICIOBAaHMs, HCIOJIB30BATh
ITOCTaBJICHHBIC W CaMOCTOSATEIBHO C(OPMYIHMpPOBaHHBIE BONPOCHI B Ka4eCTBE
WHCTPYMEHTA MO3HAHWS M OCHOBBI JIJIT ()OPMHPOBAHHS THUIIOTE3HI 10 ITPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIaJICTh HAaBBIKAMHU CaMOCTOSITEJIbBHOTO IIJITAHUPOBAHUS U TPOBEACHUS
YYCHUUYECKUX JKCIEPUMEHTOB, COBEPIICHCTBOBaTh yMEHHUsS HaOII0JaTh 3a



XOIOM  IIPOLIECCA, CaMOCTOSATENIbHO  IPOTHO3UPOBATh  €ro  pe3yJbTar,
dbopmynupoBaTh 000OIIEHUS ¥ BBIBOJABl OTHOCHUTEIBHO JOCTOBEPHOCTHU
pPEe3yAbTATOB MCCIIEA0OBaHUS, COCTABIATH OOOCHOBAHHBIM OTUET O MPOJICIAaHHOU
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOW UCCIIEA0BATENbCKOM M MPOEKTHOM
NEeSATENbHOCTH, MPOSBISATH CIHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3ajJlad, MPUMEHEHUIO Pa3IUYHBIX
METO/I0B [TO3HAHUS.

3) paboTa ¢ nunpopmanmeii:

OPUEHTHPOBATLCS B PA3IUYHBIX HCTOYHMKAX HH(pOpManuu (HayqHO-
NOMYyJsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPABOYHbIE MMOCOOUS,
pecypcel UHTepHeTa), aHanu3upoBaTh HH()OPMALMIO PA3IMYHBIX BUIOB U (HOpPM
peACTaBICHUS, KPUTHYECKHU OLICHUBATh eé JI0OCTOBEPHOCTh u
HEMPOTHBOPEUYUBOCTH;

dbopMyTHUpOBATH 3aMPOCHl U MPUMEHSTh Pa3IUYHbIC METOBI TP TTOUCKE U
orbope wuHboOpMalMK, HEOOXOAMMOW HJii BBIMOJHEHUS Y4YeOHBIX 3aaad
OIIPEAEIIEHHOIO TUIIA;

npUOOpPETaTh OMBIT UCHOIb30BaHUS WH(GOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BbIOMpATh ONTUMaAIbHYIO (OpPMY TpeACTaBICHUS
uHbOopMaIK (CXEMBI, FpapuKU, TUArPaMMBbI, TAOTUIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAay4YHBIA $3bIK B KadyeCTBE CpEACTBA NpH padore C
XUMHYECKOW HH(OpMaIMen: NPUMEHSATh MEXIpeAMEeTHbIe ((du3nueckue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIBI, a00peBHATYPBI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U TPEeoOpa3OBBIBATh 3HAKOBO-CMMBOJHUYECKHE CpEICTBA
HaIJISIAHOCTH.

OBiaeHne yHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMU AeHCTBUSIMH:

3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYKJIaeMOW TEeMbl B XOJ€ AHAJIOTa
W/WIM UCKYCCUHU, BBICKA3bIBaTh HUACH, (HOPMYIUPOBATH CBOW TMPEIJIOKEHUS
OTHOCHUTEJIBHO BBIMOJHEHHUS IPEJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEN Pe3yJbTaTOB MMO3HABATEIBHON NIESITENBHOCTH,
MOJIYYEHHBIX CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH IpH
BBIMIOJIHEHUM XUMHUYECKOTO JKCIEPUMEHTAa, MpPaKTUYeCKOW paldoThl MO
HCCIIEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealin3aluy y4eOHOTO MpoeKTa 1
(dbopMynHpOBaTH BBIBOJBI MO PE3yIbTaTaM MPOBENEHHBIX HCCICIOBAHUN MyTEM
COTJIaCOBAHMS TIO3UINH B X0/1¢ 00CYXIeHHS 1 0OMEHAa MHCHUSIMH.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY I€CTBUSIMH:



CaMOCTOSITENILHO IIJIAaHUPOBATh M OCYILECTBIISITH CBOIO I103HABATEIbHYIO
HESTENIbHOCTD, ONpenensas €€ LeNM U 3aJadyd, KOHTPOJUPOBAaTH U IO Mepe
HEOOXOIMMOCTU KOPPEKTUPOBATh MpPEAJIaraéMblil alropuT™M JAEUCTBUN IpHU
BBINIOJIHEHUM YYEOHBIX W HCCIEoBaTEeNbCKUX 3aJay, BbIOMpaTh Hauboliee
3¢ PexTUBHBIN cnOocO0 UX peuieHus ¢ y4€TOM MOJIyYEHHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBIIATh ~ CaMOKOHTPOJIb  CBOEH  NEATEIbHOCTH HA  OCHOBE
caMOaHaJIu3a U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHUS Kypca «OpraHuyeckas XUMHUI»
OTpaXKaroT:

chOpMUPOBAHHOCTh TPEACTABICHUM O XUMHYECKOH COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpA, POJIM XUMHUU B TO3HAHUU SIBJICHUU
npupoabl, B (GOPMHUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIUMOM JUIsl pEIIeHHs] MPaKTUYECKUX
3a/lay M HKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
IPUPOIHOM Cpeae;

BJIAJCHUE CHUCTEMOM XUMHUYECKUMX 3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIINe TMOHATUSA (XMMHYECKHI HJIEMEHT, aTOM, 3JIEKTPOHHAas
o0oyl0YKa aroma, MOJIeKyJa, BaJeHTHOCTb, dJEKTPOOTPHUIIATEIBHOCTD,
XUMHYECKasi CBs3b, CTPYKTypHas dopmyna (pa3BépHyTas U COKpamniéHHas),
MOJIb, MOJSpHAs Macca, MOJISIpHBIA  00BEM,  YIJIEPOJIHBIA  CKEJeT,
byHKIIMOHANIbHAS TPYIIA, pauKall, U30MEPHUs, U30MEPbI, TOMOJIOTHYECKHUI PsII,
FOMOJIOTH, YIJIEBOJOPOJABI, KHCIOPOA M a30TCOAEpPKAIIUE COCIUHEHUS,
MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIE COCIMHEHUS);
TEOPHUH U 3aKOHBI (TEOpHsI CTPOEHHUs opranndeckux Beniects A. M. bytneposa,
3aKOH COXPAaHEHUs MAacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUHN SI3bIK
XUMHHM; MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIME€ B OCHOBE IIOHMMAaHUsA
MPUYUHHOCTH ¥ CHCTEMHOCTH XHMHYECKUX SBJICHHHA, (DaKTOIOTUYECKHE
CBEJICHHMSI O CBOMCTBaX, COCTaBe, MOJYy4YEHUU U O€30MacHOM HCIOIb30BaHUU
BAKHEUMIINX OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JEATENBbHOCTU
YEJIOBEKa,;



c(OpPMHPOBAHHOCTh YMEHUH BBIABIATH XaPAKTEPHbIE MPU3HAKU MOHSATHUH,
YCTaHAaBIIMBATh UX B3aUMOCBS3b, HCIIOJb30BAaTh COOTBETCTBYIOLIUE ITOHATHS IIPU
ONMCAHUU COCTaBa, CTPOEHUS U NPEBPALLEHUN OPTraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTh YMEHUHN HCIOIB30BATh XUMHYECKYI0 CUMBOJUKY JIJIS
COCTaBJICHUS MOJEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalIEHHOM)
GopMysl OpraHMYECKMX BEIIECTB W YPaBHEHUH XUMHUYECKUX pPEAKIUH,
M3TOTaBIMBATh MOJIEIIA MOJIEKYJ OPTAaHUYECKUX BELIECTB JUISl WILTIOCTPALIMU U X
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHUHN YCTAaHABIMBATH MPUHAIJIEHKHOCTh U3YUEHHBIX
OpraHWYECKUX BEIIECTB IO HMX COCTAaBY M CTPOEHUIO K OINPEAEIEHHOMY
KJIaccy/Tpymnine COeIMHEHUH (YIJIEBOJOPOJbl, KUCIOPOA M a30TCOoJepiKalliue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHbIE COEIWHEHHUs), JaBaTh MM Ha3BaHHUsS IO
cuctematnueckoit Homenknatype (IUPAC), a Takxe npuBoAWTH TpUBHAIbHbBIC
Ha3BaHMs OTAENBHBIX OPraHMYECKUX BEIIECTB (I3THJICH, MPOMHICH, alleTHJIEH,
ATWJICHIJIMKOJb, TIULEPUH, (peHomn, popmanbaeruy, aleraibiaeru, MypaBbuHas
KHCJIOTA, YKCYCHas KHUCJIOTa, OJEWHOBAs KHUCJIOTAa, CTEApPUHOBAs KHCIIOTA,
TII0K03a, (pyKTO3a, Kpaxmall, eIi0103a, TIIUIHH);

c(OpPMUPOBAHHOCTh YMEHHS OIpPENEIATh BHJbl XUMHUYECKOW CBS3M B
OpraHMYECKUX COCAMHEHUAX (OAMHAPHBIE U KPaTHBIE);

c(OPMUPOBAHHOCTh YMEHMSI NPUMEHSITH IOJOXKEHHUS TEOPUU CTPOCHHUS
oprannyeckux BemiectB A. M. byriepoBa 11 OOBSICHEHHS 3aBHCHUMOCTH
CBOMCTB BEILECTB OT HX COCTaBa M CTPOCHMs; 3aKOH COXPAHEHUSA MAacCChl
BEILECTB;

cOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaThb COCTaB, CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENCH pa3IUUHbIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, IPOIWJIEH, aleTHIIEH,
Oyranuen-1,3, metunOyTaaueH-1,3, 6€H301, METaHOJ, ATAHOJ, YTHJICHTIINKOIIb,
[JIALEPUH, (PEHOJ, alleTaabJEeru]l, MypaBbUHAsl U YKCYCHasl KHCIJIOTBI, IJIHOKO3a,
Kpaxmasu,  LeJUII0J03a, AaMUHOYKCyCHas  KHCJIOTa),  WJIIIOCTPUPOBATH
FCHETUYECKYI0 CBS3b MEXIAY HHMMHU YpPaBHEHUSAMH COOTBETCTBYIOIIMX
XUMUYECKUX Peakluil ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(OpMUPOBAHHOCTH YMEHHS XapakTepu3oBaTh VCTOYHUKH
YIJI€BOJOPOAHOTO ChIphsl (HEe()Th, MPHUPOAHBIM Tra3, yroiab), CHOCOOBI HX
nepepadOTKU U NPAKTUYECKOE IPUMEHEHHE MPOAYKTOB MepepadOTKH;

cOpMUPOBAHHOCTh YMEHHUN NPOBOAUTH BBIYMCICHUS MO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMA, KOJIMYECTBA UCXOAHOIO BEIECTBA WM MPOIYKTa
peakuuyd MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HMCXOJHBIX
BELLECTB WM MPOAYKTOB PEAKIINH);



c(hOpMUPOBAHHOCTh YMEHHMU BJIaJETh CHUCTEMOM 3HAHMK OO0 OCHOBHBIX
METO/IaX HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMBIX B XUMUHU MPU U3YUEHUU BEIIECTB
U XUMHUYECKUX  sIBJIEHUN  (HaAOMIOIEeHHE, W3MEPEHHE, OSKCIEPHMEHT,
MOJIETUPOBAHUE), UCIIOJIHL30BATh CUCTEMHbBIC XUMUUECKUE 3HAHUS I TIPUHSATHUS
pEILIeHUN B KOHKPETHBIX JKM3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX C BEIIECTBAMU U
WX IPUMEHECHUEM;

chOpMUPOBAHHOCTh  yYMEHUW  COOJIOIAaTh  TIpaBWia  MOJb30BaHUS
XUMUYECKOW TOCYIONW M J1abOpaTOpHBIM OOOpYJAOBaHUEM, a TakKKe IpaBUJia
oOpallieHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJTHEHUIO
71a00paTOPHBIX XUMUUECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHUM IUIAHUPOBATH M BBIMOJHATH XUMHUYECKUM
AKCIEPUMEHT (MPEBpAIICHUS] OPraHWYECKUX BEIIECTB TMPU HArpEeBaHUU,
MOJIyYCHUE OTUJICHA M U3YUYCHHE €ro CBOWCTB, KAUYECTBEHHBIE pPEaKIUu
OpraHWYeCKUX BEIIECTB, JEHATypalus OCJIKOB MpPU HArpEBaHWHU, IIBETHHIE
peakiuu OEJKOB) B COOTBETCTBUM C TMPABWIAMHU TEXHHUKH OE€30MACHOCTH TIPH
oOpallleHn ¢ BellecTBaMU U JIaOOpaTOPHBIM 000PY/IOBaHUEM, TMPEACTABIATH
pe3yabTaThl XUMHUYECKOTO0 DJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHUM
COOTBETCTBYIOIIMX pEaKuid U (QOPMYIHPOBaTH BBHIBOJBI Ha OCHOBE 3THUX
pE3YIBTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIU3UPOBATh XUMHUYECKYIO
uHpOpMAIINIO, TOJNyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelCTBa MAacCOBOU
uHopmanuu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh YMEHHH  COONIOZATh  TpaBHJIa  DKOJOTHYCCKH
11eJIeCO00pa3HOro TOBEeACHUsI B OBITY M TPYAOBOW JMESITEIBHOCTH B LEJAX
COXpaHEHHMsI CBOETO 3J0POBbsl U OKPYKAIOILIEH MPUPOIHOM Cpenbl, OCO3HABAThH
OMAacCHOCTh BO3JICMCTBUS HA JKUBBIE OPTaHU3MBI ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAas cMbIcl mokasatens [1/IK, moscHaTh Ha mpumepax crocoObl
YMEHBUICHHUSI W IPEAOTBPALICHUS HX BPEOHOIO BO3JACUCTBHUS HA OPraHU3M
YEJI0BEKa;

TUTSE 00YYArOIINXCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TMO3HAHHWS BEIIECTB U
XUMUYECKUX SIBICHUN;

JUISL CJEeNbIX W CHa0OBHIASIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BATh
penbeHO-TOUCUHY0 cucTeMy oOo3HaueHuid JI. bpaing mig  3ammcu
XUMHAYECKUX POPMYIL.

11 KVIACC



[IpeameTrHble pe3ynbTaThl OCBOEHHS Kypca «OOIass M HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTb TMPEJCTABICHUI: O XUMHUUYECKON COCTaBISIOINICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPA, POJM XMMHUU B TO3HAHUU SIBICHUU
npuposibl, B (DOPMUPOBAHMM MBIIUICHUS W KYJIbTYpPhl JIMYHOCTH, €&
(GYHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOW ISl PEHICHUS MPaKTUUYEeCKUX
3a/1ad U DKOJOTUYECKHM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 37I0POBBIO U
MIPUPOJTHOM CpeJiE;

BJIQJICHUE CHUCTEMOM XMMMYECKUX 3HAHWM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraloIINe MOHATHS (XUMUYECKUM 3JIEMEHT, aToM, M30Tol, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYJa, MOJib, MOJISPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMHYECKas
CBs3b (KOBAJICHTHAs, MOHHAs, METaJUTMUECKasi, BOAOPOIHAsS), KpUCTAILTNUECKas
pelIéTKa, TUIIBI XUMUYECKUX PEAKIUd, PaCTBOP, IIECKTPOJIUTHI, HEIJICKTPOJIUTHI,
AJIEKTPOJIUTHYECKAST JUCCOLUALNSA, OKHUCIUTENb, BOCCTAHOBUTEb, CKOPOCTH
XUMUYECKOW PEeaKIu, XHUMHUYECKOE PAaBHOBECHUE); TEOPHH W 3aKOHBI (TEOpHs
BJIEKTPOJIUTHUYECKON Aucconuanuu, nepuoguuecknin 3axkon 1. M. Menneneena,
3aKOH COXpPAaHEHHsS MacChl BELIECTB, 3aKOH COXPAaHEHUS U NpEeBpalleHUs
SHEPIUM NMPU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK
XUMHUH, MHPOBO33PEHUYECKHE 3HAHUS, JIEKAIlMe B OCHOBE IOHUMAaHUSA
OPUYUHHOCTH M CHCTEMHOCTH XHMHUYECKUX SBJICHHUH, (DAKTOIOTUYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJYYEHHH M O€30MacCHOM HCIIOJIb30BAHUU
BaXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON AEATEIHHOCTU
YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBIABISTH XapaKTEPHbIC MPU3HAKUA TOHSITHH,
YCTaHABIIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE OHATHUS MIPU
ONMMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILICHUI;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIIOIH30BaTh XUMHYECKYI0 CUMBOJUKY JIJIS
coctaBieHus GOpMyJT BEIMECTB M yPaBHCHHM XMUMHYECKUX PEAKIUH,
cucreMarnueckyto HomeHkinarypy (IUPAC) wu TpuBHaibHble Ha3BaHUA
OTZIEJIbHBIX HEOPTaHWYECKUX BEIIECTB (YrapHbIil ras, yrileKuciblil ra3, aMMuakx,
ranéHasi U3BeCTb, HEralI€Hasi U3BECTh, TUThEBAs COAa, MUPUT U APYTHE);

chOpPMHUPOBAHHOCTh YMEHHW ONPENESATh BaJCHTHOCTh W  CTENEHBb
OKHCJICHUSI XUMHYECKUX 3JIEMEHTOB B COCIMHEHHUSX PA3JIMYHOTO COCTaBa, BUJ
XUMHUYECKOW CBSI3M (KOBaJICHTHAsi, MOHHAs, METaJUIM4YecKasi, BOJOpPOJHAas) B
COCOMHEHUAX, THUIl KPUCTAJUIMYECKOM PEMETKM KOHKPETHOIO BEIIECTBA
(aToMHasi, MOJIEKYJIIpHAsl, MOHHAs, METAJUIMYECKas ), XapaKTep Cpelibl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCAMHEHUN;



c(hOpMHUPOBAHHOCTh yMEHUI yCTaHaBIUBATh IPUHAIIEKHOCTb
HEOPraHWYECKUX BEUIECTB IO MX COCTaBY K OMNpPENENEHHOMY KIacCy/TpyIe
COEIMHEHUH (IIPOCThIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCUbI, OCHOBAHMSI,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUIN PACKPBIBATH CMBICI MEPUOJIUYECKOTO 3aKOHA
JA. W. Menaeneesa M IEMOHCTPUPOBATH €0 CUCTEMAaTU3UPYIOLIYIO,
O0OBSCHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIUY;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHUYECKHUX 3JIeMeHTOB 1—4 mnepuonoB I[leproanyeckoil cucTemsl
xumuueckux sneMmeHToB J[. M. MenneneeBa, UCHONb3ys MOHATUA «S-, P-, d-
AJNIEKTPOHHBIE  OpOUTANINY, (QHEPreTUYeCKUe  YpPOBHMY, OOBSACHATH
3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHYECKHUX OJJIEMEHTOB U HX
COCIMHEHUN 1o mepuojaaM u rpynnam [lepuoanyeckoil cucTeMbl XUMHUYECKUX
anemeHToB JI. 1. MeHnneneena,;

c(hOpMHPOBAHHOCT, YMEHUW XapaKTepu3oBaTh (ONMHMCHIBATH) OOLIUE
XUMHYECKHUE CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIJIACCOB,
MOJITBEPKIATH CYIIECTBOBAHUE M€HETHUYECKON CBSI3M MEX1Yy HEOPTaHWUYECKUMHU
BELIECTBAMU C IIOMOLIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIN;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(PHUIMPOBATH XUMUYECKHE PEAKIIMU T10
pa3Iu4HBIM IIPU3HAKaM (YHMCIy U COCTaBy pEarupyrolluX BEIIECTB, TEIULIOBOMY
3 deKTy peakuu, U3MEHEHUIO CTENIEHEH OKUCIIEHUS JIEMEHTOB, 0OpaTUMOCTH
pEeaklny, y4acTUIO KaTaJIu3aTopa);

c(OpMUPOBAHHOCTh YMEHUHN COCTABJIATH YPaBHEHMsI PEAKIMM pa3InUHBIX
TUIOB, IOJHBIE U COKpalIEHHbIE YpaBHEHUS pEAKIUM HOHHOro oOMeHa,
YUUTBIBAsl YCIOBHUS, IIPU KOTOPBIX 3TH PEaKLUUU UAYT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOAMTH PEAKLUHU, MOJITBEPKIAIOLINE
KayeCTBEHHBII COCTaB pa3jJW4HbIX HEOPraHMYECKUX BEIIECTB, Paclo3HaBaTh
ONBITHBIM  IYTEM  HOHBI, NPHUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHWYECKUX BEUIECTB;

cOpMUPOBAHHOCTh YMEHHMH pacKpblBaTh CYIIHOCTh OKHCIIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKLUN IOCPEACTBOM COCTaBIEHHSA 3JEKTPOHHOIO
OamaHca dTUX peaKIuii;

chOpMUPOBAHHOCTh ~ YMEHUH  OOBSCHATH  3aBUCHMOCTH  CKOPOCTH
XUMHUYECKOM peakiuuu OT pa3inyHbIX (PAKTOPOB; XapakTep CMEUICHHS
XUMHYECKOT0 PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO BO3AEHCTBUS (IPUHLIAII
Jle llatenbe);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaThb XHMHYECKHE IPOLIECCHI,
JeXallhe B OCHOBE MPOMBIIUIEHHOIO MOJIYYEHUs] CEPHOM KUCIIOThI, aMMHaKa, a



Takke CHOPMHPOBAHHOCTH MPEACTABICHUI 00 OOIMMX HAYYHBIX MPUHITUTIAX U
AKOJIOTUUYECKUX MPOOIeMax XUMUYECKOTO TPOU3BOJICTBRA;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYHMCICHUS C WCIOJIb30BAHHEM
MIOHSATUS «MACCOBasi JIOJIsl BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
MpU XUMUYECKUX PEaKIUsAX, MacChl BelleCTBa WJIU O00BEMA Ta30B IO
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce Wihn OO0bEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKIMU BELIECTB, TEIJIOBOro 3¢ @dexra peakuud Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUU;

chOpMUPOBAHHOCTh ~ yYMEHUW  COOJIOAaTh  TpaBWia  MOJb30BAHUS
XUMUYECKOW TOCY/IONW M J1abOpaTOpHBIM OOOpYJAOBaHUEM, a TakKKe IpaBUJia
oOpaIleHus ¢ BEIIeCTBAMH B COOTBETCTBHUU C MHCTPYKIIUSMH TIO BBITOJTHECHHUIO
71a00paTOPHBIX XUMUYCCKUX OITBITOB;

c(hOpPMHPOBAHHOCTh YMCHHUW IUIAHUPOBATh W BBINOJHATH XUMHYCCKUH
AKCTIIEPUMEHT (pa3iioKEeHNEe MEPOKCUIa BOJOPO/Ia B MPUCYTCTBUU KaTajlnu3aTopa,
OTpENICJICHUE Cpeabl PACTBOPOB BEIIECTB C IOMOIIBI0 YHUBEPCATBLHOTO
UHAWKATOpPA, BIUSHHUE pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XHMHUYCCKOU
peaKIuu, peakiud HWOHHOTO OOMeHa, KauyeCTBEHHBIC peakIuu Ha cyibdar-,
KapOoOHaT- U XJOpUI-aHUOHBI, HA  KATHMOH  AaMMOHHS,  pEIlICHHE
AKCIIEPUMEHTAIBHBIX 3a7au 1o Ttemam «Metamsy u  «Hemeramnsl») B
COOTBETCTBMM C TIpaBWJIAMH TEXHUKHA O€30MAaCHOCTU TMpU OOpalieHuu ¢
BEIIECTBAMU M J1TAOOPATOPHBIM OOOpPYAOBAHHEM, MPEACTABIATH PE3YIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (popMe 3amucu ypaBHEHHI COOTBETCTBYIOIIMX
peakuuii 1 GOpMyITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIU3UPOBATh XHUMHUYECKYIO
UHGOPMAIINIO, TOJNYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelCTBa MAacCOBOU
KOMMYyHUKaluu, UHTepHET U IpyTuX);

chOpMHUPOBAaHHOCTh YMEHHMH  COONIOAATh  TpaBWJIa  DKOJOTHYCCKH
11eJIeCO00pa3HOr0 TOBEACHUS B OBITY W TPYIOBOM MEATEIBHOCTH B MEIAX
COXpaHEHHMsI CBOETO 3JI0POBbsl U OKPY>KAIOIIEH MPUPOIHON Cpelibl, 0CO3HABAThH
OMMACHOCTh BO3JICHCTBUS HA KUBBIE OPTAHU3MBI OMpPENEIEHHBIX BEIIECTB,
nmoHuMasi cmbic  mokazarens [IJIK, mosicHaTh Ha mnpuMepax CIocoOb
YMEHBIIICHUSI W TPEAOTBPANICHUS WX BPEIHOTO BO3JICUCTBHUS HA OpPTraHU3M
YeJI0BEKa,

JUTSE OOYYArOIINXCS C OTPAaHMYEHHBIMU BO3MOYKHOCTSIMHU 3JI0POBBS: YMEHHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TMO3HAHWS BEMIECTB U
XUMHUYECKUX SBICHUM;



JUISL CJENBbIX W CHa0OBUIASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTteMy obOo3HaueHuit JI. bpaiings gus  3anucu
XUMUYECKUX POpMYII.
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10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoapnrre | Ipaxrireckie H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI pecypest
| [IpeameT opraHn4ecKkOi XUMHH, €€ |
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHst OpraHN4eCcKUX
2 coenunenuit A. M. byrneposa, eé 1
OCHOBHBIE IM0JIOKEHUS
[Ipencrasnenue o Kinaccuduxanuu
3 opraHnueckux BemlecTB. HoMmeHnkmatypa |
(cucremaTuyeckas) U TpPUBUAIBHBIC
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHUECKUH Psifl
5 Mertan u 3TaH — npocTeuIme 1
MIPE/ICTaBUTENH aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 OTUJIEH U IPOINUJIEH — MPOCTEHIINe 1
MIPEICTAaBUTENH aJTKEHOB
8 [Tpaktuyeckas padora Ne 1. «ITomyuenue | |
STUJIEHA U U3YyYEHHUE €T0 CBOWCTBY
9 Anxanuensl. byraguen-1,3 n 1




MeTunoyraauen-1,3. [lonyyenue
CHHTETHYECKOTO KaydyKa U PE3HHBI

10

AJIKUHBI: cOCTaB U 0COOCHHOCTH
CTPOEHUS, TOMOJIOTHYCCKHUIA PSIL.
AnerTunes — npocTenimmn
MIPEJICTAaBUTENb AJTKHHOB

11

Brrunciienus no ypaBHEHHUIO
XUMHUYECKON peaKiuu

12

ApeHbl: 6eH3011 U ToTyoJ]. TOKCHYHOCTh
apeHoB

13

I'eneTnveckas CBSI3b yriaeBOIOPOIOB,
MPUHAUISKANUX K PA3TUIHBIM KJIaccaM

14

[TpupoTHBIE HCTOYHUKH YTIIEBOOPOIOB:
MIPUPOIHBIN Ta3 ¥ MOMYTHBIC HEPTSIHBIE
ra3sl, HeTh ¥ MPOYKTHI €€
nepepadoTKu

15

[TpupoTHBIE HCTOYHUKH YTIIEBOJOPOJIOB:
MIPUPOJIHBIN ra3 U MOIYTHBIC HEPTSIHBIE
ras3bl, HepTh ¥ MIPOIYKTHI €&
nepepaboTKu

16

KounTponsHas pabota no pasaeny
«YTIIeBOIOPOIBI»

17

Hpe,[[eJ'ILHHC OJJHOATOMHBIC CITUPTHI:
MCTAaHOJ U OTaHOJI. BO,Z[OpO,[[HaH CBA3b

18

MHoroaToMHEbIE CIIUPTHBI: STUJICHIIINKOJIb
U IIMHCPUH




19

@eHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nvecKkrne 1 XUMHYECKHE CBOICTBA,
IIpUMEHEHNE

20

Anpaeruapl: GopManbaeTua u
areTanpaernn. Aluerod

21

OAHOOCHOBHBIE MpEETbHbIE
Kap6OHOBI)I€ KHCJIOTBI: MypaBbUHAasA U

YKCYCHast

22

[IpaxTueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

23

CTeapI/IHOBaﬂ " OJICMHOBAasA KHCJIOTHI, KaK
MpEACTAaBUTEIIN BBICIIUX Kap6OHOBLIX
KHUCJIOT

24

Mpbuta Kak COJTM BBICITUX KapOOHOBBIX
KHCJIOT, HX MOIOIIEE JCHCTBIE

25

CrnosxHble 3(hUpbl KaK MPOU3BO/IHBIE
KapOOHOBBIX KUCIOT. [ uapous
CIIOXHBIX 3()UpOB

26

XKupsl: ruapoau3, NnpuMeHeHue,
Ouosoruueckas poJib KUpPOB

27

VYrneBospl: cocTaB, KIaccupUKaIus.
Bakneiimire npeicTaBUTENN: TIIIOK03a,
bpykTo3a, caxaposa

28

KanMaJ'I " OCJUJIKOJIO3a KaK IMPUPOAHBIC
MOJIMMCEPBI

29

KonTtponrHas pabota no pazaeny




«Kucnopoaconepxaiine opraHn4ecKre
coenHeHHsD/ Beepocceuiickast
poBepoyYHasi pabora

30

OOmast xapakTepuCcTUKa
a30TCOJEPIKAIINX OPTaHUIECKUX
coenuHeHuil / Beepoccuiickast
IpoBepoyHas paboTa

31

AMWHBI: METHIAMWH U aHUIINH

32

AMMHOKHUCIIOTHI Kak aM(pOTEpHBIE
OpraHUYECKUE COCTUHEHUS, UX
ouonornuyeckoe 3HaueHue. Ilentuan.
benku xak npupoaHbIe
BBICOKOMOJICKYJISIPHBIC COCTUHEHUS

33

OCHOBHBIC TTIOHSATHUS XUMHH
BBICOKOMOJICKYJIAPHBIX COC,I[I/IHGHI/Iﬁ

34

OcHOBHBIC METOJbI CHHTE3a
BBICOKOMOJICKYJISAPHBIX COC,I[HHGHI/Iﬁ.
HJ'IaCTMaCCH, Kay41yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThI

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMAYECKUI DJIEMEHT. ATOM.
DNeKTpoHHAs KOHPUTYpAIUs aTOMOB

[Tepuonnueckuii 3akoH u [lepunoanueckas
cUCTeMa XUMHUYECKHUX 3jieMeHToB JI. 1.
MenneneeBa, X CBSI3b C COBPEMEHHOU
TEOpUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COEIUHEHUN
10 TPyMIaM U eproiaM. 3Ha4eHHE
MIEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux saeMmenToB .M. Menaeneena
B Pa3BUTUHU HAYKH

Crpoenue BelecTBa. XUMUYECKas! CBSI3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHMS
KOBAJICHTHOH CBs13u. BomopoaHas cBs3b

BajneHTHOCTB. DJIeKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonsatue o JAUCIICPCHBIX CUCTCMaAX.
HcTuHHBIE U KOJUIOUIHBIE pacCTBOPHI.




MaccoBasi /107151 BelIECTBa B PacTBOPE

Knaccugukanus 1 HoMEHKIaTypa
HEOPraHWYeCKUX COCTUHCHUIL.
['eHeTH4ecKas CBS3b HEOPraHUICCKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

Knaccudukanus XuMHuecKux peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiun. OOpaTuMble peakiuu.
XHUMHUYECKOE PaBHOBECUE

10

[Tpaktrueckas padota Ne 1. «BnustHue
pa3anyuHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIIUn»

11

DAEeKTpOIUTHYECKAs TUCCOLUAIUS.
[Tonsatue o Bogopoanom nokasareine (pH)
pactBopa. Peakiiuu noHHoro oomMeHa.
['unponus opraHnyecKux u
HEOPraHMYECKUX BEIIECTB

12

OKHUCAUTENHEHO-BOCCTAHOBUTEIHHBIE
peakiuu. [lonarue o0 anekTponuse
pacrmiaBoB U pacTBOPOB CoOJieit

13

KonTponsHas pabota no pasaeny
«TeopeTnyeckne OCHOBBI XUMUN»

14

MeTaJ'IJ'ILI, HX ITIOJIOKCHHUEC B
HepHOHquCKOﬁ CUCTEMEC XUMHNYCCKHUX




anemeHTOB J[. 1. MenjeneeBa u
OCOOCHHOCTH CTpOCHHUS aToMOB. O01ue
(u3HUYecCKre CBOMCTBA METAJLIOB

15

CrinaBel METAJUIOB. DNEKTPOXUMUYECKUI
Ps HAIPSDKEHUH METalIoB

16

XUMHUYEeCKHEe CBOMCTBA BAXKHEHIIIMX
METaJUIOB (HaTpUH, KaauH, KaJabIuH,
MarHuii, aTroMUHUI) U UX COETUHEHUI

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCIMHEHUI

18

XuMHUYecKre CBOMCTBA ITMHKA, JKeje3a 1
UX COCIMHEHUHN

19

[Tpaktuueckast padota Ne 2. "Pemenne
SKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
«Metamib»"

20

Hemeramnel, X NOJI0KEHNE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®du3nYeCKre CBOMCTBA HEMETAILIIOB.
AnnoTponus HeMeTauioB (Ha puMepe
KHCTIOopo/a, cephl, pocdopa u yriaepoaa)

22

XUMHUYECKUE CBOMCTBA IraJIOT€HOB, CEPhI U
HUX COeIUHEHUN

23

XuMHUecKue cBOMCTBa a30Ta, Gpochopa u
HUX COCIUHEHUN




24

XUMHUYECKHE CBOMCTBA YIiIepoa, KpEMHUs
U UX COeOUHEHUN

25

[IpuMeHeHNe Ba)KHENIINX HEMETAIIOB U
UX COCIMHEHHUU

26

O0001enne ¥ cucTeMaTH3aIMs 3HAHUH 110
Teme «HemeTramnel». Beranciaenus mo
ypaBHCHI/IﬂM XUMHUYCCKUX peaKHI/II\/'I nu
TepMOXI/IMI/I‘ICCKI/IC paC'—IéTBI

27

[IpakTrueckas pabota Ne 3. «Pemenue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Hemertamnsr"»

28

KonTponsHas pabora no temam
«Metamael» 1 «HemeTamie

29

Heopranudeckue u opraHndecKue
KHCIOTHL. Heoprannyeckue u
OpraHu4ecKrue OCHOBAHUS

30

AmboTepHble HEOpraHUYeCKHUe U
opraHuueckue coenuHenus. ['enernueckas
CBSI3b HEOPraHUYECKHUX M OPraHUYECKUX
BEIIECTB

31

Ponp xuMuu B o0ecIieueHun
IKOJIOTUYECKOU, JHEPIreTHICCKON 1
MUIIEBON OE30TIaCHOCTH, Pa3BUTUHU
MEIULIMHBI

32

[IpencraBnenus 06 oOMUX HayYHBIX
MPUHLUIAX TPOMBIIIIEHHOTO MOJTY4YeHUs
BaXHEHIINX BEIIECTB




33

Yenosek B MHUPC BCUICCTB U MAaTCPUAJIOB

34

XHMHMS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

CpopMHpOBAHHOCTH MPEACTABICHUN 0 XUMHUYECKON COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, POJIM XUMHUU B TO3HAHUH
SBJICHUN TMPUPOJbI, B (OPMHUPOBAHUM MBIIUICHUS M KYJIbTYPhI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTHU, HEOOXOJAMMOU IS
pelieHus MPaKTHYECKUX 3aJad U DIKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOU Cpesie

1.2

Brnanenne cucteMol XMMHYECKHX 3HAaHHH, KOTOpas BKIIKOYAET:
OCHOBOIIOJIArafoIIne MMOHSTHS (Monekyma, BaJICHTHOCTB,
3JIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCIICHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJIAPHBI OOBEM, YrIEepOJHBINA CKEJeT,
(byHKIMOHANBHAS ~ TpyMma, paauKkal, HW30MepHUs, H30MEpHI,
TOMOJIOTUYECKUN Ppsii, TOMOJIOTH, YIJIEBOJOPObI, KHUCIOPOI- M
a30TcoJepIKaIIue COCTMHCHUS, OMOJOTHYECKH aKTHBHBIC BEIIECTBA
(yrneBompl, KHUPbI, OCITKH ), MOHOMED, TTOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIUHEHHUS); TEOPHUH M 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOEHHUs OpraHuyeckux BemectB A.M. byrieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3BIK XUMUHU, (PAKTOJIOTHYECKHE
CBEJICHHUS O CBOMCTBAaX, COCTaBe, TMOJy4eHUH U 0OE30MacHOM
MCIIOJIb30BAHUM BAXHEUIIMX HEOPraHWYECKUX M OPraHuYeCKUX

BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCI0OBCKaA

1.3

ChopmMupoBaHHOCTh yMEHUU BBISBISATH XapaKTepHbIE MPU3HAKU
NOHSTHUM, yCTaHaBIUBaTh MX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHATUS MPHU OMUCAHUU COCTaBa, CTPOEHUSA U

NpeBpalleHNI OPraHUuYeCKUX COCIMHEHUN

1.4

c(hOpMHUPOBAaHHOCTh YMEHHM HCII0JIb30BaTh XUMHUYECKYIO
CUMBOJIMKY [UISl COCTaBJICHHUS MOJEKYISPHBIX U CTPYKTYPHBIX
(pa3B€pHyTOH, COKpam€HHON) (POpMyNl OpraHUYECKUX BEIIECTB U

ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ, H3T0TaBJIMBATh MOJCIIN MOJICKYJI




OpraHru4deCKuXx BCHICCTB IJId WUIIOCTPpALMU HUX XUMHUUYCCKOTO H

MPOCTPAHCTBEHHOTO CTPOEHUS

1.5

ChopmupoBaHHOCTE yMEHUU yCTAaHABIMBATh IPUHAICKHOCTD
N3YUYCHHBIX OPraHUYCCKHUX BCUICCTB IO MX COCTABY U CTPOCHHIO K
omnpenenéHHoMy Kiaccy (rpymme) coeauHeHuil (yrieBoA0pobl,
KUCIIOPOJA M a30TCOJIEPIKAIIUE COCAMHEHUS, BEBICOKOMOJICKYISIPHbIE
COGILI/IHGHI/H[), JaBaThb UM Ha3BaHUA 10 CHUCTEMAaTHYECKOU

Homenknarype (IUPAC)

1.5

CpopMHUPOBAHHOCTH YMEHHS OTIPEACTSATh BHUIBI XUMUYECKON CBS3U

B OPraHMYECKUX COECUHEHMSIX (OJMHApHbIE U KPaTHbIE)

1.6

ChopMupoBaHHOCTh YMEHHSI MPUMEHSTH: IMOJOXKEHUS TEOPUH
CTpoeHus oprannyeckux BemectBs A.M. byriepoBa /i 00bsICHEHUS
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOECHUS; 3aKOH

COXpaHCHUA MAaCChl BEIIECTB

Yraesomopoasl.  Kucnopoaconmepxamuye W a30TCOIEpHKaAIINEC

OpPraHn4€CKUC COCANHCHM . BBICOKOMOHeKy.]'If{pHBIe COCAMHCHUS

2.1

ChopmupoBaHHOCTh YMEHHI HPHUBOJIUTH TPUBHAJIbHBIE HA3BAHUS
OTJIEIbHBIX OPraHUYECKUX BELIECTB (ITUJICH, MPOIUJICH, alleTUIICH,
STUJICHTJIUKOJIb, TJIHLIEPHH, (eHols, dopManbaerus, aleTaablIerus,
MypaBbUHAs KHUCJIOTa, YKCyCHas KHUCJIOTa, OJICMHOBas KHCIOTA,
CTeapuHOBasi KHUCIOTa, TIII0KO3a, (PyKTO3a, Kpaxmal, IIeJI03a,

TJTUITAH)

2.2

CdopMHpPOBAaHHOCT, YMEHHUM XapaKTEPH30BaTh COCTaB, CTPOCHHUE,
(bu3uYecKne W XMMHYECKHE CBOWCTBA TUIUYHBIX IMPEACTaBUTEICH
pPa3IMYHBIX KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, 3TaH, ATHJICH,
IpomnuieH, anetuieH, Oyramuen-1,3, merunOyraauen-1,3, 6eHsodn,
METaHOJI, 3TaHOI, STUJICHTJIUKOJIb, TJIMIIEPYH, (denon,
alleTanpJeru], MypaBbUHAas W YKCYCHas KHCIOTBIL, TJIOKO3a,

Kpaxmajl, IeJUIr0JI03a, aMUHOYKCYCHAA KI/ICJ'IOTa)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHHUS HIUTIOCTPUPOBATH T'CHETHYCCKYO CBA3b
MCXKAY  TUIIMYHBIMHU  TPCACTABUTCIIAMHU  PA3JIMUYHBIX  KJIACCOB
OpPraHNUYCCKUX BCIICCTB YPaBHCHUSAMHA COOTBCTCTBYIOIUX

XUMUYECKHUX peakIil ¢ UCOIb30BaHUEM CTPYKTYPHBIX (OpMYIT

24

ChopmupoBaHHOCTH ~ YMEHHS  XapaKTepHU30BaTh  HMCTOYHUKH
YTIEBOJOPOIHOTO ChIPhs (HEPTh, MPUPOTHBIN Ta3, YTrOJb), CIIOCOOBI

nux nepepa60TKI/I U TMPAKTHYCCKOC MNPHUMCHCHUC TIPOAYKTOB




nepepadboTKu

XUMHS U KU3Hb. PacuéTel

3.1

ChopmupoBaHHOCTE yMEHHUU BIAAETh CHUCTEMOW 3HAHUH 00
OCHOBHBIX METOJaX HAYYHOTO IMO3HAHUS, HUCIOJIE3YEMBIX B XUMUU
IpH W3YYCHHWH BEHISCTB M XHMHYCCKUX SIBJICHHN (HaOIIOACHHE,
U3MEpPEHUE,  JKCIICPUMEHT,  MOJICIIMPOBAHKE),  HCIIOJIb30BATh
CUCTEMHBIC XHMHYECKHUE 3HAHUS Ui TPHHATUS PCIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYAIHSIX, CBSI3aHHBIX C BEIIECTBAMHU U

X IPUMCHCHHUEM

3.2

CpopMHUpOBAaHHOCT, YMEHMI COOIIOATh TPaBWJIA TIOJH30BAHMS
XUMHUYECKON TOCYZ0N M J1ab0opaTOpHbIM 00OpYyIOBaHHEM, a TaKKE
nmpaBwia oOpalieHuss ¢  BEIeCTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMH TI0 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX

OIIBITOB

3.3

ChopMHpOBAaHHOCT,  yYMEHHH  IUTAHUPOBATb U BBIIOJHATH
XMUMHUYECKUN SKCIEPUMEHT (IIpEeBpalleHUs] OpPraHUYECKUX BEIECTB
NpH HArpeBaHWH, TOyYCHHE STHJICHA W W3YYEHHUE €ro CBOICTB,
Ka4eCTBEHHBIC DPEAKIUUM OPraHWYECKUX BEIIECTB, JCHATYpaIlHs
OCIKOB TIpU  HarpeBaHWHW, I[IBETHBIE pEaKIUu OEIKOB) B
COOTBETCTBUH C TMpaBWJIAMH TEXHHKH O€30IaCHOCTH  TIPH
oOpalieHud ¢ BeHeCTBAaMH M J1TAOOpAaTOPHBIM O00OpPYIOBAHHUEM;
NPEICTaBIISTh PE3yNbTaThl XUMHUYECKOTO 3KCIIepUMeHTa B (opme
3allMCH YPaBHEHUH COOTBETCTBYIOUINX PEAKIHMNA M (POPMYIUPOBATH

BBIBOJIbI HA OCHOBEC 3THUX PE3YyJIbTAaTOB

34

ChopmupoBaHHOCTh ~ YMEHHI  HPOBOAMTH  BBIYUCICHUSA  TI0
XMMHYECKUM ypaBHEHHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BEIECTBA WJIM MPOAYKTA PEAKIMH MO HU3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WJIH MPOIYKTOB

PEaKIINN)

3.5

ChopmupoBaHHOCTH ~ YMEHHH  KPUTHYECKH  aHAJIU3UPOBATH
XUMHUYECKYI0 WH(GOPMAIINIO, TIONy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB

(cpencTBa maccoBoit HH(popMarum, cetb UHTepHET u apyrue)

3.6

CchopMupoBaHHOCTh yMEHHMH coONIOJaTh NpaBUiia 3KOJIOTMYECKH
11e51eco00pa3HOro MoBeAeHUsI B ObITY M TPYJIOBOH JEATENbHOCTH B
LEJIAX COXPAHEHHsI CBOETO 3JI0POBbS M OKPYKAIOLIEH MPUPOIAHOMN

CpCabl, OCO3HABATh OIACHOCTDH BO3ACHCTBHS Ha JKUBBIE OpraHnu3MbI




ONPENENEHHBIX  OPraHMYECKHX  BEIIECTB, IIOHHUMAas  CMBbICI
nokazarens IIJIK (mpenenbHO  J0MycTHMON — KOHLEHTpalLUN),
MOSICHATh Ha MPUMEPAX CHOCOObI YMEHBUIEHUS U NMPEAOTBPAILECHUS

HX BpCIHOI'O BO3II€ﬁCTBPI$I Ha OpraHus3M 4YCJIOBCKa

11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble nMpeIMeTHbIE PE3YJIbTATHI 0CBOEHHSI OCHOBHOIA
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001IEro 00pa3oBaHMs

1

TeopeTnueckue OCHOBBI XUMUU

1.1

Brnanenne cucTteMoll XUMHUYECKMX 3HAHUM, KOTOpas BKIJIKOYAET:
OCHOBOIIOJIATAIOIIAE  TIOHATHS  (XMMHYECKUHA  DJIEMEHT, aToM,
JJIEKTpOHHAsT 000JI0YKa atoma, S§-, p-, d-DIIEKTPOHHBIE OpOHTAIN
aTOMOB, HOH, MOJIEKYyJa, BaJCHTHOCTH, AJIEKTPOOTPUIIATEIHHOCTD,
CTETNEHb OKUCIIEHHS, XUMHUYEeCKas CBS3b, MOJb, MOJISIpHAs Macca,
MOJISIDHBIM O0BEM, KpUCTALTUYECKAass PEMETKA, THIBI XUMHUYECKUX
peaKkumii (OKHCITUTETHHO-BOCCTAHOBUTEIBHBIE, 9K30- H
SHIOTEPMHYECKHE, peaKiud  HOHHOTO  OOMEHa),  pacTBOp,
AJIEKTPOJIMTHI, HEAJIEKTPOJUTHI, AJIEKTPOJIUTHYECKAS TUCCOIHAITHS,
OKHCJIUTEh, BOCCTAHOBHUTENb, CKOPOCTh XHMHUYECKOW pEaKIuH,
XUMHYECKOE€  PaBHOBECHE); TEOPHMM W 3aKOHBI  (Teopus
AJIEKTPOJIMTUYECKON nucconmanuu, Ilepmoanueckuit 3akon JI.U.
MenpeneeBa, 3aKOH COXPAaHEHHsS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, (DAKTOJOTUYECKHE CBEICHUS O
CBOICTBaxX, COCTaBe, MOJYYEHUU U 0OE30MacCHOM UCIOIb30BAHUU
BOXHEUIIINX HEOPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOU

ACATCIIbHOCTH YCJIOBCKA

1.2

ChopmMupoBaHHOCTh YMEHHI BBISBIISITH XapaKTEpHBIC MPU3HAKH U
B3aMMOCBSI3b W3YYEHHBIX MOHATUH, NPUMEHATH COOTBETCTBYIOIIHE
NOHATUS TPU ONUCAHUU CTPOEHUS M CBOWCTB HEOPraHMYECKHUX
BEIIECTB U WX MPEBPAIICHUI; BBISBISATh B3aUMOCBS3b XUMHUECKUX
3HAHMM  C  TOHATUSAMH U TPEACTAaBICHUSAMHU  JPYTHX

C€CTCCTBCHHOHAYYHbBIX IPCAMETOB

1.3

BrnaneHne OCHOBHBIMH METOJaMU HAay4YHOI'O TIO3HAHUA BCIICCTB U

XUMHUYECKUX SBIICHUM (Ha6J'IIOIICHI/IC, HU3MCPCHUEC, DKCICPUMCHT,




MO/ICTTUPOBAHUE)

1.4

ChopmMupoBaHHOCTE YMEHHIA OINpPEACTATh BAJCHTHOCTh U CTEICHb
OKHCJICHUSI XUMHUYECKUX DJJIEMEHTOB B COECAMHEHUAX Pa3JIMYHOIO
COCTaBa, BUJl XHUMHUYECKOM CB3M (KOBAJCHTHAas, MOHHAs,
MeETaJUIMYeCcKas, BOJIOPOIHAST) B COEUHEHHUSIX, THUII
KPUCTAJUIMYECKOM pPEemETKM KOHKPETHOTO BeIecTBa (aToMHasd,

MOJICKYJIApHaA, HOHHAasd, MeTaJIJII/I‘ICCKaH)

1.5

ChopmMupoBaHHOCTh YMEHMH OIpEeAensaTh XapakTep Ccpeibl B

BOJHBIX paCTBOPAX HCOPraHUICCKUX COGI[I/IHGHI/Iﬁ

1.6

ChopMHpPOBAHHOCT YMEHHUSI KJIACCUPHUIIUPOBATH XHUMHUYECKUE
peakuuu 10  pa3lMYHbIM TNpU3HAaKaM (YUCIy M COCTaBy
pearupymouux BeIecTs, TeIoBoMy 3G (eKTy peakiuu, N3MEHEHUIO
CTENEeHEW OKHCIIEHUS JIEMEHTOB, 00paTUMOCTH PEAKIMH, YYaCTHIO

KaranmzaTopa)

1.7

ChopmMupoBaHHOCTh YMEHHMI COCTaBISATh YypaBHEHUS peakuuil
Pa3JINYHBIX THUIIOB, IMOJHBIE M COKPAIIEHHBIE YPABHEHUS DPEAKLUN
MOHHOTO OOMEHA, YYUTHIBAsi YCIOBUS, NMPU KOTOPBIX 3TH PEAKIHUU

HIYT 10 KOHIIA

1.8

CdopMHupoBaHHOCTH YMEHHI MPOBOJIUTH peakuuu,
MOATBEPKIAOLITHE KayeCTBEHHBIN COCTaB Pa3IUYHBIX
HEOPraHMYECKUX BEIECTB, PACIIO3HABATH OMBITHBIM IYyTEM HOHBI,

IMPUCYTCTBYOINME B BOAHBIX paCTBOpax HECOPraHNMYCCKNX BEIICCTB

1.9

CdopmupoBaHHOCTH YMEHUU pacKpbIBaTh CYILIHOCTb
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuit MOCPEJCTBOM

COCTaBJICHUA 3JICKTPOHHOTI'O OanaHca 3TUX pCaKHI/Iﬁ

1.10

ChopmupoBaHHOCTE yMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTH

XMUMHYECKON PeaKIMK OT Pa3IUYHbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTE yMEHUN OOBSICHITH XapakTep CMeELICHHS
XMMHYECKOTO  paBHOBECHS B  3aBUCHUMOCTH OT  BHEIIHETO

BoznericTBus (nmpunnum Jle [larenne)

O6H.Iafi " HCOPraHUYCCKasA XUMUA

2.1

CdopmupoBaHHOCTh YMEHUH pacKpbiBaTh cMbIcH [leproanueckoro
3aKOHa J.. Menneneesa "u JIEMOHCTPUPOBATh ero

CUCTCMATU3UPYIOLIYIO, 06’LHCHI/ITCJ'IBHYI-O H TPOTrHOCTHUYCCKYIO

GbyHKITIHN
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ChopmMupoBaHHOCTE  YMEHHM  XapaKTEpHU30BaTh  JIEKTPOHHOE
CTPOCHHE AaTOMOB XHUMHUYECKHX OJJIeMEHTOB |—4 mnepuojoB
[lepuonnueckoit  cuUCTEMBl  XUMHYECKUX  anemeHtoB .M.
MenpneneeBa, HCHOJB3ysd TMOHATUS «S-, p-, d-DIEKTPOHHBIE
opOuTamn, «OHEPreTHYECKNE YPOBHIY, 00BACHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX JIEMEHTOB U UX
COCIMHEHUN MO IepuoaaM W rpymmnaMm l[lepuoaudeckoil cUCTEMBI

xuMudecknx anementoB /(.M. MeHnieneera

2.3

ChopmupoBaHHOCT YMEHUI XapaKTepU30BaTh (ONMUCHIBATh) OOIIHE
XMMHUYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, TMOJTBEP)KJaTh CYIIECTBOBAaHME TI'E€HETHYECKOW CBSI3U
MEXJYy HEOpraHMYeCKHMH BEIeCTBAMU C MOMOIIbIO ypaBHEHUM

COOTBETCTBYIOIIIMX XUMHNYCCKUX peaKHI/IfI

2.4

ChopMHpOBAaHHOCT, yMEHHH YCTaHABIWMBATH MPHHAIIC)KHOCTD
HEOPraHMYECKUX BEIECTB M0 UX COCTAaBY K OMPEIECIEHHOMY Kilaccy
(rpynme) coemuHEHWE (TPOCTBIE BemIeCTBA — METAIBI U
HEMETaJUIbl, OKCHUJIbI, = OCHOBaHHUS, KHCJIOTHI, aM{QOTEepHbIC

TUIAPOKCHIBI, COJIH)

2.5

ChopMHpOBAaHHOCT  YMEHUU WCIMOJb30BaTh  XUMHUYECKYIO
CUMBOJIUKY JUIS COCTaBlieHUSI (OpMyd BEIIeCTB M ypaBHEHUI
XUMUYECKUX peakiui, cuctematuieckyro HomeHknarypy (IUPAC)
U TpUBUAIbHBIC HAa3BaHUS OTHEIbHBIX HEOPraHUYECKUX BEIIECTB
(yrapublii ra3, YIJIEKHCIBIM Tra3, amMMuak, TramiéHas H3BeCTb,

HeraméHasi U3BeCTh, MUThEBAsI COAA, TUPUT U IPYTHE)

2.6

CdopMHpOBaHHOCTH YMEHUN XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE
XMUMUYECKHE CBOWCTBA HEOPraHMYECKMX BEIIECTB Pa3IMYHBIX
KJIacCOB, TIOATBEPXKIATh CYIIECTBOBAHUE TI'€HETUYECKON CBSI3U
MEXJy HEOPraHWYEeCKHMHU BEIIECTBAMH C TOMOIIBIO ypaBHCHHIA

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKI_II/Iﬁ

2.7

ChopmupoBaHHOCTH ~ yMEHUW  IUIAHUPOBATh W BBIMOJHSTH
XUMHUYECKUN JKCIEPUMEHT (pasloKeHUe MepoKcHuaa BOJIOpOaa B
NPUCYTCTBUM  KaTajau3aTropa, OIpeAesieHHe Cpeabl pPacTBOPOB
BEIIECTB C IMOMOIIBI YHUBEPCAIBHOTO WHJMKATOPA, BIIMSHUE
pa3nuuHbIX (aKTOPOB Ha CKOPOCTh XMMUYECKOUM PEaKIuu, peakiuu
MOHHOTO OOMEHa, KaueCTBEHHBIC peaklu Ha cynbdar-, kapOOHAT-

n XJIOpUA-aHUOHBI, Ha KaTHOH AMMOHMUA, PpCUICHUC




SKCIIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Metaiuisl» u «Hemeranb»)
B COOTBCTCTBHMU C IIpaBUJIaMH TCXHUKU 0€30IaCHOCTH npu
oOpamieHMH ¢ BemlecTBaMH U JaOOpaTOPHBIM 00OpYIOBaHHUEM;
MNPpEACTABJIATL PC3YJIbTATBI XUMHUUYCCKOI'O SKCIICPHUMCHTA B (bopMe
3allMCH yPaBHEHUH COOTBETCTBYIOIIUX pEaKIuii U (HOpMyIHpOBaTh

BBIBO/JIbI HA OCHOBC 3TUX PE3YyJIbTATOB

2.8

ChopmupoBaHHOCTE yYMEHHI COONIONATh IpPaBUIA IIOJTH30BAHUS
XUMHUYECKON TIOCYZOM U JTaOOpaTOPHBIM O000PYAOBAaHUEM, a TAKXKE
nmpaBujia oOpareHuss ¢  BEHIECTBAMH B COOTBETCTBHH  C
WHCTPYKIIMSIMH TI0 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUUYECKHX

OIIBITOB

2.9

CpopMHpPOBAaHHOCT,  YMEHUW  XapaKTepU30BaTh  XUMUUYECKUE
MIPOLIECCHI, JISKAIME B OCHOBE MTPOMBIIIJIEHHOTO MOJIy4YeHUS! CEPHOMI
KHCIIOTBI, aMMHaKa, a Takke c()OPMUPOBAHHOCTH MpeACTaBIEHUI 00
oOLIMX HAYYHbIX MPUHIUIAX M DIKOJOTUYECKUX Mpodiemax

XUMHYECKOTO IIPOU3BOJACTBA

XUMHA U XKU3HE. PacuéThl

3.1

CdopMHUpOBaHHOCTH MPEJACTABICHUN 0 XUMUYECKON COCTaBIISIONICH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, POJIM XMMHH B IO3HAHUU
SBJIGHUN TPUPOJbI, B (OPMUPOBAHUM MBILIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBLHON TI'PaMOTHOCTH, HEOOXOIUMOW st
pelIeHHs] MPAKTUYECKUX 3a/ad M SKOJOTHYEeCKH OO0OCHOBAaHHOIO

OTHOIIEHMSI K CBOEMY 3/I0pPOBbIO U IIPUPOJIHOI cperie

3.2

ChopmupoBaHHOCTH ~ yMEHUH  KPUTHUECKH  aHAJIM3HPOBATh
XMUMHUYECKYI0 MH(OPMAIHIO, MOJIY4aeMyI0 U3 Pa3HbIX MCTOYHUKOB

(cpencTBa MaccoBOil KOMMYHHKAIINH, ceTh IHTEpHET U Apyrue)

3.3

ChopmupoBaHHOCTE yMEHUH COONIONATh MpaBHUa SKOJIOTHYECKH
1eJ1ec000pa3HOro MOBEACHUS B OBITY U TPYAOBOW JAEATEIHLHOCTH B
HEJSIX COXPAaHEHHsS CBOETro 3J0POBbsl U OKPYXKAIOIIeH MPHPOAHOI

cpensl

34

Oco3HaBaTh OMACHOCTH BO3ACHCTBHS Ha JKUBBIC OpraHnu3MbI
OHpeI[eJ'IéHHLIX BCIICCTB, IIOHMMAs CMBICII II0Ka3aTcClisd HI[K,
INOSICHATD Ha MpUMEpax CIIOCOOBI YMCHBUICHUS U MTIPCAOTBPAIICHUA

X BpCAHOT'O BO3ACHCTBUS Ha OpraHu3M 4YCJIOBCKa

3.5

C(i)OpMI/IpOBaHHO CTb yMeHI/Iﬁ MMPpOBOIUTH BBIYHCIICHUA C




HCIIOJIb30BAHUEM MOHSITUS «MAcCOBas J0JIsI BEIISCTBA B PACTBOPE»,
00BEMHBIX OTHOILIEHUH Ta30B MpPU XMUMHYECKHX PEAKLUAX, MAaCChl
BEIIECTBA WK 00bEMaA ra3oB M0 U3BECTHOMY KOJIHYECTBY BEILECTBA,
Macce WM 00bEMY OJIHOTO M3 YYacTBYIOUIMX B PEAKIUH BEIIECTB,
TEIUIOBOTO J(QeKTa peakimuu Ha OCHOBE 3aKOHOB COXpPaHCHUS

MacCChbl BCUICCTB, MIPEBpAICHUA U COXPAaHCHUA SHCPIUU




INPOBEPAEMBIE 3JIEMEHTBI COAEP) KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

1.1

[IpenMer opraHnyecKol XMMHUH: €€ BOSHUKHOBEHHE, PAa3BUTHUE U 3HAYCHHE B
MOJIYyYCHUU HOBBIX BEUIECTB W MATEpHUaJOB. Te€opusi CTPOCHUS OPraHUYECKUX

coequaeHnit A.M. BytiepoBa, €€ 0CHOBHBIE MOJIOKEHUS

1.2

CrpykTypHble (QOpMyabl OPraHMYEeCKHX BellecTB. ['OMoJorus, HM30Mepus.
XHUMHUUYECKasi CBA3b B OPraHUYECKUX COCIMHEHHSX — OJIMHApHBbIE W KpPaTHBIE

cBs3u. [IpencraBienne o knaccuukanuu OpraHuIECKUX BEIIECTB

1.3

Homenkmarypa ~ opraHmyeckux  CoeAWHEHWN  (cUcTeMarhyeckas) |
TPUBHUAJIBHBIE Ha3BAHUS BAXXHEHIINX MPEACTABUTENICH KIACCOB OPraHUYECKUX

BCIIICCTB

YrieBo1opoibl

2.1

AJIKaHBI: COCTaB M CTpPOEHUE, TOMOJIOTUYECKUU psi. MeraH W 3TaH —
MpoCTeNIINe MPEACTAaBUTENN aKaHOB: (PU3NYECKHE U XUMUYECKHE CBONCTBA
(peakuuu 3aMeIleHUs U TOpPEHUs), HAXOXKICHHE B NPUPOJIE, MOJYyYCHHE U

IIPUMCHCHUC

2.2

AIIKEHBI: COCTaB H CTPOCHUCE, TOMOJIOTUYECKHUI P, OTHIEH U IIPOIUIICH —
HpOCTCfIH.IPIG MMpEACTAaBUTCIIN AJIKCHOB!: (bHSI/I‘lCCKI/IC A XHMHYECKHE CBOMCTBA
(peaKI_[I/H/I TUApUPOBAHUA, TaJJOIrCHUPOBaHUA, TrHUApaTallid, OKHUCICHUA H

MOJIMMEPHU3ALUH ), TTOJIyYeHUE U IPUMEHEHHE

2.3

Ankaauensl: Oyramuen-1,3 u merunOyramueHn-1,3: crpoeHue, BaxkHEHIIHe
XUMHAYECKUE CBOMCTBA (peakmus MOJIMMEPU3AIUN ). [Tomyuenue

CUHTCTUYCCKOTO Kay4yKa U PC3UHbL
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AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHA, TOMOJIOTHYECKUIH pAd. AI_IeTI/IJ'IeH
- HpOCTCfIH.IHfI NpeACTaBUTECIIb aJIKMHOB: COCTaB, CTPOCHHUC, (I)I/ISI/I‘ICCKI/IG n
XUMHWYCCKHEC CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUA, raJJIorcHUpOBaHU,

ruaparanuu, FOpeHI/Iﬂ), MOJIYYCHUC U IIPUMCHCHHUC

2.5

ApeHLI. benzoun: COCTaB, CTPOCHHUC, (1)I/ISI/I‘ICCKI/IG U XMMHYECKHE CBOMCTBA
(peaKuI/m raJJorcHupoOBaHus U HI/ITpOBaHI/Iﬂ), MOJIYy4dCHUEC W TMPUMCHCHUC.

Tonyoun: cocraB, cTpoeHue, (pU3NUECKHEe U XUMHUYECKHE CBOWCTBA (pEaKIuu




raJlOreHUPOBAHUS U HUTPOBAHMS), MOTYyYECHUE U MpPUMEHEHHE. TOKCUYHOCTD
apeHoB. ['eHeTHyecKas CBSI3b MEX]Y YIJIEBOJOPOJAMU, MPUHAIICKAITUMU K

pa3IMYHBIM KJaccam

2.6

[IpuponHble HCTOYHHMKHM yriaeBoAOpoaoB. IlpupoaHblli ra3 M NOIyTHBIE
HedTsHbIe Ta3bl. Hedth 1 €€ mpoucxoxaenne. CrocoObl mepepaboTKH HEPTH:
[IEPETOHKA, KPEKUHI (TEPMUYECKHM, KaTaJIuTU4ecKuil), nupoius. IIpoaykrel
nepepaboTkun He(TH, MX MPUMEHEHHE B IPOMBIIIJICHHOCTH HU B OBITY.

KaMmeHHbIH yroib ¥ MpOayKTHI €ro nepepaboTKu

Kucnopoacoaepxaiiue opraHuyecKue CoeTMHEHMsI

3.1

[IpenenbHble OAHOATOMHBIE COUPTHL. METAaHOT W ATAHOI: CTPOCHHE,
(dbu3MYecKne W XMMHYECKHE CBOWCTBA (pEaklMM C aKTHBHBIMU MeETaUIaMH,
raJioreHOBOIOPOJIaMU, TOPEHHUE), MPUMEHEHUE. BoJopoaHbIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JleiiCTBHE METaHOJIa U 3TaHOJIa HA OPTaHU3M YeJOBEKa.
MHoroaToMHbIE COUPTHI. DTUIICHTIIUKOIb U TJIMIEPUH: CTPOCHHE, (PU3NUIECKre
U XAMHYECKHE CBOWCTBA (B3aMMOJICUCTBHE CO MIEJIOYHBIMH MeETaJUIaMH,
KaueCTBEHHAs] PeaKIusi Ha MHOTOATOMHBIE CIUPTHI). JlelicTBue Ha OpraHu3M

YCJI0BCKa. HpI/IMCHeHI/IC TIIMOEpruHa U OTUJICHIJIUKOJIA

3.2

@®eHoN: CTpOEHHE MOJIEKYNbI, (HU3WYECKUE U XUMHYECKHE CBOMCTBA.

Toxcuunocts ¢penoina. [Ipumenenue penomna

3.3

Anbaerunibl U KeToHbl. DopMalibIeT U/, alleTalbIerua: CTpOeHNe, (U3NIECKUE
U XAMHYECKHE CBOMCTBA (peakmWy OKHCIEHWS W BOCCTAHOBJICHHS,

Ka4E€CTBCHHBIC peaKHI/II/I), MOJIYYECHUEC U IIPUMCHCHUEC
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OaHOOCHOBHBIE Tpe/ebHble KapOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHas
KHUCIIOTBI: CTpOeHHe, (pu3nuecKkue U XUMHUYECKHEe CBOICTBa (CBOMCTBA, 00IIMe
JUIA Kjacca KHUCIOT, peakius 3TepuuKaluu), MOoJydeHHe U MpPHUMEHEHHUE.
CreapuHOBasi W OJICMHOBas KHUCJOTHI KaK TMPEACTABUTEIN  BBICHIMX
KapOOHOBBIX KHCJIOT. Mpblja Kak COJMU BBICHIMX KapOOHOBBIX KHCIOT, HX

MOOIIce HeﬁCTBHC

3.5

CrnosxHble 3(hUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. buonoruueckas poib

KHUPOB

3.6

VYraeBoJipl: cocTaB, KJIacCU(PUKALUS YIIIEBOIOB (MOHO-, TU- U TOJIMCaXapubl).
I'moko3a — mpoctelmnii MOHOCaxapua: OCOOCHHOCTH CTPOEHUSI MOJIEKYIbI,
¢u3nyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJAEHCTBHE C TUIPOKCHIOM
meau(ll), oxucreHme amMMHauyHBIM  pacTBOpoM  okcuga  cepedpa(l),

BOCCTAaHOBJICHUC, 6pO)KeHI/IC I‘J'IIOI(OSBI), HaxX0XACHUEC B IPUPOAC, IPUMCHCHUC,




ouonorudeckas posib. @orocuaTe3. Opykro3a Kak U3oMep TIoKo3bl. Kpaxman
U LIEJUII0JI03a KaK MPUPOHbIE oNUMepbl. CTpOeHHE Kpaxmalla U LEJIII0I03bI.
du3znueckue W XUMUYECKHUE CBOMCTBA Kpaxmana (TUIPOJIU3, KadyeCTBEHHas

peaKIus C H0JI0M)

A3zoTcoepKale OpraHndeckiue CoeqMHEHUS

4.1

AMMHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHnuecKue coequHeHns. Gu3nueckue u
XUMHUYECKHNE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMeEpe TIIuIMHA). buonorudyeckoe

3HAYCHNUEC aMHHOKHCIIOT. HCHTI/I]:[I)I

4.2

benxn xak MNPpUPOAHBIC BBLICOKOMOJICKYIIAPHBIC COCIAWMHCHUA. HepBI/I‘IHaH,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEIIKOB:

TuApOJIn3, ACHaTypaluus, KaYCCTBCHHBIC PCAKIINH Ha Oenxu

BrIicOKOMOIEKYISIpHBIE COETMHEHUS

5.1

OCHOBHBIE TIOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AIMHU, CPEAHSA
MOJIEKYyJIsipHasi Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISIPHBIX

COG)II/IHGHI/II\/II — NOJIMMEpHU3alnA U IMOJIMKOHACHCAIHUA
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DKCIepUMEHTAIbHBIE METOJbl M3Y4YEeHMs] BEIIECTB M UX MpeBpalleHui:
O3HaKOMJIEHHE ¢ oOpa3lamMu TNPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,

macTMace, kaydykoB. [lonydeHre CHHTeTHYECKOTO KaydyKa U Pe3UHbI

11 KIJACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TeopeTI/IquKI/Ie OCHOBBI XUMHUH

1.1

XUMHAYECKUH D3JIEMEHT. ATOM. H,I[pO aToMa, HU30TOIIEI. BHGKTpOHHaSI
000JI04Ka. BHCpFeTI/I‘ICCKI/Ie YPOBHH, IIOAYPOBHH. ATOoMHEBIE 0p6I/ITaJ'II/I, s-, p-,
d-snemeHThl. OCOOEHHOCTH pacupeaciiCHUuA J3JICKTPOHOB 110 0p6I/ITaJ'I$IM B
aToMax 3JICMCHTOB IICPBBIX ‘ICTBIpéX epuoa0B. SJIGKTpOHHaH KOH(i)I/Il"ypaLII/ISI

aTOMOB

1.2

Ilepnomuueckuii 3akoH u Ileprognueckas cuctemMa XMMHUYECKHX DJIEMEHTOB
.. Menneneea. CpA3p nepuoauueckoro 3akoHa U Ilepuoguueckoit
CUCTEMBI XMMHUYECKHUX MIeMeHTOB J[.1I. MenneneeBa ¢ coBpeMEHHON Teopuen
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHMsS CBOMCTB XUMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB IO Tpyniam U

nepuoaam. 3HadeHUe NEepUOANYCCKOr'0 3aKOHA B PA3BUTHU HAYKU




1.3

Crpoenue BemiecTBa. XHMHUYECKass CBS3b. BuUIbl XUMHUUYECKOW CBSI3U
(KoBajleHTHAasi HEMOJspHAs M IMOJIApHAs, HWOHHAsA, MeTajMueckas). MoHbL:
KAaTHOHBl U aHUOHBI. MexaHu3Mbl 0Opa30oBaHMUsl KOBAJIEHTHOW XMMHMUYECKOMN

cBs13U (0OOMEHHBIN ¥ TJOHOPHO-aKLIENTOPHBIH ). BomopoaHast cBs3b

1.4

BanentHoctb. DnekTpooTpuiaTeabHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa  MOJIEKYISIpHOTO M HEMOJIEKYSIPHOTO  CTPOEHHS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEILIECTBA. [WIBl KPUCTALIMYECKUX  PEIIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUNA KPUCTAUIMYECKON pEIIETKU.
[lonsiTe o aucnepcHbIX cucTeMax. VICTHHHBIE U KOJUIOMIHBIE PacTBOPHI.

MaccoBasi 107151 BEIIECTBa B pacTBOpPE

1.6

Knaccuduxanus HEOPTraHWYECKUX COCTMHECHU . Howmenkiarypa

HCOPraHNM4YCCKUX BCIICCTB

1.7

Xumuyeckas  peakuus. Knmaccudukanus — XMMHYECKUX — peakiuil B
HEOPraHWYEeCKOM H OpPraHMYeCcKOM XHWMHHU. 3aKOH COXPAHEHUS MAacCChl
BEILIECTB, 3aKOH COXPAHEHMsS M NPEBPAILCHHUS SHEPIMU IPU XUMHYECKHUX

peaKuusx

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.9

OOpatumbie peakmuu. XUMHUYECKOe paBHOBecue. DakTOphl, BIUSIOIMIME HA

cocTosinre Xxumuieckoro pasHoBecus. [Ipunnun Jle [llarense

1.10

DnekTpoiuTHdeckas aucconuars. CuibHbIE U cliadble AnekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHCJas, HEUTpalbHas, MIEIOYHAs. Peakiuun

HOHHOI'0 0OMeHa

1.11

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pE€aKknuu

HeopraHqucxaﬂ XHUMUA

2.1

Hemeramnsl. Ilonoxxenue HEMCTAJLJIOB B HepuonnquKoﬁ CHUCTCMC
XHUMHNYCCKHX JJICMCHTOB I[I/I MenjeneeBa u 0COOEHHOCTH CTPOCHHUA aTOMOB.
dusznyeckue CBOMCTBA HEMETAJIOB. AJ'IJ'IOTpOHI/ISI HEMCTAIJIOB (Ha IIpuUMEpe

KHCTIopo/a, cepsl, pocdopa u yriuepoaa)

2.2

XUMHYECKHE CBOMCTBA BaXKHEHIINX HEMETAJUIOB (TaJOreHOB, CEpbl, a30Ta,
docdopa, yrmepoga W KpPeMHHs) W UX COEAMHEHUH  (OKCHIIOB,
KHCIIOPOICOAEPKAIUX KHUCIOT, BOJOPOJIHBIX coenauHeHuit). [Ipumenenue

BaKHEMIIINX HEMETAIIOB U UX COCIUHEHUI

2.3

Mertannsl. Ilonoxenue meramioB B Ilepuonndeckoll cUCTEME XMMHMUYECKHUX
anementoB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX

o0oyouek aTtoMoB MeTaysioB. OOmme ¢u3nyeckue CBOMCTBA METANIOB.
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XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATpUM, Kalui, KaJIbLIH,
MarHui, aJlfOMHHUHN, [IUHK, XpOM, KeJIe30, Melb) U X coeauHeHun. OO0mue

crocoObI Oy4eHus: MeTauioB. [IpuMeHeHre MeTauioB B OBITY U TEXHHUKE

2.5

I'enetnueckas  CBS3b HCOPraHNMYCCKUX  BCHICCTB, INpuHaJIC)KalluX K

Pa3JIMIHBIM Ki1acCaM

XUMHS U )KU3Hb

3.1

Ponp xumMum B obOecrieueHUH HKOJIOTHYECKOM, DHEPreTUUYECKON U THUIIEBOM
0€301acCHOCTH, Pa3BUTUU MeIUIIUHBI. [[oHATHE 0 HAYYHBIX METOIaX MMO3HAHUS

BEIICCTB U XUMHYCCKUX peaKHI/Iﬁ

3.2

[IpencraBinenuss 00 0OWIMX HAYYHBIX MPUHLHUIAX  POMBIIUIEHHOTO
MOJTYy4YEeHHUS] BaXKHEHIIMX BEHIECTB. YeIOBEK B MHpE BEIIECTB U MaTEPHUANIOB:
BAKHEWINIME CTPOUTENBHBIE MaTEpHANIbl, KOHCTPYKLIMOHHBIE MaTepHAJIbI,
KpacKH, CTEKJIO, KEpaMHMKa, MaTEepHAJIbl JJIs 3JIEKTPOHUKH, HAHOMAaTEPHAJIbI,

OpraHMyYecKre U MUHEpalbHbIE YI00peHus

3.3

Xumusa u 3J0pOBEEC YCJIOBCKA: IIpaBUJiIa MCIIOJbB30BAHUA JICKAPCTBCHHBIX
MpernaparoB, MpaBmia OE30MMacCHOTO HWCIOJB30BAHUS TpEnapaToB OBITOBOM

XHMMHHU B HOBCGI[HCBHO?I KHU3HU
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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