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HOACHUTEJIBHAS 3AIIUCKA

[IporpaMmma 1O XuUMHUM Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUS
pa3pabortana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O6
oOpazoBanuu B Poccuiickoit denepanuun», TpeOoBaHUN K pe3yibTaTaM OCBOCHHMS
dbenepanbHOl 00pa3oBaTEeNbHONM MPOTpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencrapneHHeix B dDenepanbHOM  TOCYIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yueérom KoHuenmuu mnpenojgaBaHus
yuyeOHOro mpenmera «XuMHUsS» B 00pa3oBaTelbHbIX Opranuzanusax Poccuiickoi
Qdenepanuy, peaqu3yIOIIUX OCHOBHbIE OOpa3oBaTelbHBIE MPOTPaMMBbl, U
OCHOBHBIX ToJIOkKeHU «CTpaTeruu pa3BuTus BocnuTaHus B Poccuiickoi
Oenepanuu Ha nepuon 10 2025 rona» (Pacmopsikenue I[IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/OB K pa3paboTKe MPOrpamMMbl MO XUMHUHU, K OIpPEAeSICHUIO
oO1ielt crpaTteruy 00y4eHus, BOCIUTAHUS U Pa3BUTHS O0YYaIOIIUXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» s 10-11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJEH,
collepKaHMs, PE3yabTaTOB OOy4eHUs W TpeOOBaHMM K YpPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0pazoBaTeIbHON OpraHu3allK, SBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpa3zoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIOIIMM HJTaloM peaju3alud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINUX
[IEJIOCTHOM CHCTEME XHMHYECKOro o0Opa3oBaHUS. OTH ILIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIEH KYIbTYpPHI
YelloBeKa, a TakKe OJKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0 M TPUPOAHON cpene. Peanmsyercss Xxumuyeckoe oOpa3zoBaHUE
0o0ydJaromuxcs Ha YPOBHE CPEIHEr0 OO0IIero oOpa3oBaHMS CpPEICTBAMHU YIeOHOTO
npeaMera «XUMHA», COJAEpPKAHUE MU IOCTPOCHHE KOTOPOrO OIPEAEIICHBl B
nporpaMmMe IO XHUMHH C Y4E€TOM CHEUU(PUKHA HAYKM XUMHH, €¢ 3HaueHUs B
MO3HAHUM TMPUPOABI U B MaTepUaJbHOU XKU3HU OOIIECTBAa, a TaKXKE C YUYCTOM
o0mMX 1eaeil M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero obmero oopazoBanus B Poccuiickoit denepanum.

XuMusl Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK HUIpaeT 0coOyio posib B
COBPEMEHHOW IUBUIIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MaTEPHUAIbHON KYJIBTYPHI.
Ona BHOCHUT CBOHM BKJaJa B (POPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHUE LIEJIOCTHOTO MPEACTABICHUA 00 OKPY’KAIOLIEM MHUpE KaK O €IHMHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpPOoe (POPMHUPYETCS B XMMUU HA OCHOBE IMOHUMAaHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXAIOLIEro MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTSAMH PUMEHEHHUS.



TecHO B3aUMOJECUCTBYS C IPYTMMU €CTECTBEHHBIMM HayKaMH, XMMHS CTajia
HEOTHEMJIEMOMN YaCThI0 MUPOBOU KYJIBTYpPbl, HEOOXOUMBIM YCIIOBHEM YCIEUTHOTO
TpyJla U >KU3HU KaxXJoro ujeHa obOmiectBa. CoBpeMEHHas XMMHSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJOTUM HalpaBlieHa Ha pelieHue
I00aTbHBIX MOPOOJIEM YCTOMYMBOIO PAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOIA,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMH LEIIMH U TOPUHIUIIAMH CPEAHEro oOIIero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHD
U3YYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM JUISI  BBIPAOOTKA  MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocrapisitonuMu  IipeaMeTa  «XUMUSD»  SBISIIOTCSA  0a30BbIE  KypChl —
«Oprannueckass xumusi» U «OOm@as U HeopraHWyecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUHW 10 HEOPTaHMYECKON XUMHUHM (C BKIIFOUCHUEM 3HAHUN M3 OOIICH XWUMUU) U
opraHuyecko xumuu. @OopMHUpPOBAHUE JAHHOW CHUCTEMBbl 3HAHWUU TMPU HU3YyUYCHHUU
npeaMeTa 00ecCleurnBacT BO3MOXKHOCTh PAaCCMOTPEHMsSI BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMHUH.

CtpykTypa coaepxaHusi kKypcoB — «Opranuyeckas xumus» u «OOmas u
HeopraHudeckass XuMmus» c(HOpMHpOBaHAa B TPOrpaMMe IO XUMHH Ha OCHOBE
CUCTEMHOT0 TOJXO/la K U3Y4YeHHIO y4eOHOro wMarepuana ©u 0OOyClIOBJIEHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUM  Ha  ONPECICHHBIX
TEOPETUUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYEeCKOM XHWMHHM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUST OPraHUYECKHUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKMX U BJIEKTPOHHBIX
NpelCTaBleHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTUU — OT YIJIE€BOJOPOJOB 10 CIOKHBIX OMOJIOrMYECKH
AKTUBHBIX COEOUMHEHUH. B Kypce oOpraHnyeckod XUMHUM IOJYy4YarOT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEpBOHAYATIBHEBIC
MIPEICTABICHUS O XUMUYECKOM CBS3M, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yriioM 3peHuss B mpeameTe «XUMHS» 0a30BOro YpPOBHS
paccMaTpuBaeTCsl M3Y4YEHHbIH Ha YPOBHE OCHOBHOrO o0uiero oOpa3oBaHUA
TEOPETUYECKUN MaTepuan © (PaKTOIOTHUECKHE CBEACHUS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuyeckas
XUMUSD» 00ydYaromuMcesl MPEeJOoCTaBIsAeTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
MEPUOANYECKOTIO 3aKOHA C OOIIETEOPETHUUECKUX M METOJOJOTMUECKUX MO3UIIMM,



riyoxe TMOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 0O0BACHAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaKHEMILIMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKXKE O XUMHYECKUX PEaAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JomojHserca B Kypcax 10 m 11 xmaccos
AJIEMEHTAMH COJIEPKAHUS, HMEIOIUMH KYyJIbTYpOJIOTHUUECKUH U TPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHUMAHUIO B3aUMOCBS3U XUMHUU C
JPYTUMU HayKaMH, PacKpbhIBAalOT €¢ pOJjb B IO3HABATEJIbHOW W MPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHUS K TMPOIECCY
TBOpPYECTBA B O0JACTH TEOPUM U MPAKTUUYECKUX MPUIOKEHUN XUMHH, TOMOTaIoT
BBITYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npoOjieMax, CBSI3aHHBIX C XHUMHEH, KPUTHUECKH OCMBICIMBATH MH(GOpPMALUIO U
OPUMEHATh €€ JUIsl TIOTIOJIHCHHWS 3HAHWUW, pelIeHUs WHTCIUICKTYaIbHBIX U
HKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1a4u. B 1ienomM copepkanue yueOHOTO
npeamMetra  «XUMHs» ~ JIAaHHOTO  YPOBHS  M3yYCHHUS  OPUEHTHPOBAHO  Ha
dbopMupoBaHuEe y O0Yy4YaIOIIUXCS MHUPOBO33PEHUYECKONM OCHOBBI JUIsl TTOHMMAHMS
¢unocopckux uuen, Takux Kak: MaTepHalbHOE €IWHCTBO HEOPraHUYECKOro U
OpraHMYecKoro Mupa, OOYCIOBJIECHHOCTh CBOMCTB BEIIECTB KX COCTAaBOM U
CTPOCHHMEM, ITO3HABAEMOCTh MPUPOIHBIX SBJIECHUWA MYTEM OSKCIIEpUMEHTAa U
pEelIeHHs] TMPOTUBOPEYMM MeXAy HOBBIMH (aKTaMH U  TEOPETUUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMUHU B PEIICHUH SKOJOTHUYECKUX MpodiieMm, a
TaKKe mpobsieM cOepekeHHs] YIHEPreTHUECKUX PECYPCOB, CHIPbS, CO3AaHUs HOBBIX
TE€XHOJIOTUM U MaTEpHUAaOB.

B nmane pemeHuss 3agady  BOCHUTaHMS, Pa3BUTHUS U COLMAIM3ALUAU
oOy4Jaromuxcs MPUHATHIE MPOTPAMMON IO XUMHUU TMOJXONBI K OMPEIEICHUIO
colepKaHUsI M TIOCTPOEHUS TIpeIAMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE
YHUBEPCAJIBbHBIX  YYEOHBIX JIEUCTBHM, HMEIONMX 0a30BO€ 3HAYEHUE JUIs
pPa3TUYHBIX BHJIOB JICATEIBHOCTH: pEHICHUs MpoOiieM, TIOWCKa, aHaliu3a U
00paboTku nHPOPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OTbITa MTPAKTUYECKON
U HUCCIEN0BATENbCKON JESATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B mpakthke npenomaBaHus XUMHUHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, TaK U HA YPOBHE CPETHETO 001Iero o0pa3oBaHus, MPU OMPEaeIICHUN
COJIEpKATENIbHOM XapaKTepUCTUKU LeJIe HM3ydeHUsi MpeaMeTa HamnpaBICHUEM
MEPBOCTENIEHHOW 3HAYMMOCTU TPAJULIMOHHO MPU3HACTCA (POPMHUPOBAHUE OCHOB
XUMHUYECKOW HAyKM KakK O0JIaCTH COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKON
NEATENIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KyIbTypbl. C
METOJIMYECKOW TOYKM 3PEHHUSI TaKOW MOAXOJ K ONPEACICHUIO LIEJIEH W3y4eHUsd
MpeaMeTa SBJISIETCS. BIIOJIHE ONPaBJaHHbIM.



CoryiacHO JaHHOW TOYKE 3pEHUs TJIaBHBIMHU LEJISIMU U3YYECHHs MpeaMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) SBISIOTCS:

e (QopMHpOBaHME CHUCTEMbl XUMHYECKMX 3HAHUM Kak BaKHEUIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOPOWU
JeXaT KIIOUEBbIC MOHATHS, (PyHIAAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE f3bIKAa HAyKH, YCBOEGHHWE W MOHUMAHUE CYIIHOCTH JIOCTYMHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAaX MO3HAHUS
BEUIECTB M XHMHYECKUX peaKlUuid, HEOOXOAUMBIX I MPUOOpEeTeHUS
YMEHUU OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHYECKUX SIBICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHHUU U CIIOCOOOB ACATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHMYECKOTO OKCIEPUMEHTa, COOJIOJEHUEM  IpaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepkaTelibHas XapaKTepUCTUKA IIeJiel U 3a/1a4 U3y4YeHUs
npeaMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUU
C HOBBIMH MPUOPUTETAMH B CUCTEME CcpeaHero oomero odpa3zoBanus. CerojaHs B
NpernojaBaHid  XUMUKM B OOJNBIIEH  CTENEHHW  OTAACTCS  IPEANOYTCHHE
NPAKTUYECKON KOMIIOHEHTE CoJepX aHusg OOydeHHs, OPHUEHTHUPOBAHHOW Ha
MOJIFOTOBKY BBIMYCKHHKA 0011€00pa30BaTeIbHON OpraHU3alliK, BIIAJICIONIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBLHONM TPaMOTHOCTBIO, TO €CTh CIOCOOAMH |
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUI M NMPUMEHEHHUS UX B PEAJbHOUN KU3HU
IUISl PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM mOpu U3YYEHUH Npeamera «XHUMHS» JOMUHHUPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

ajanTamnus 00y4yarouuxcsl K YCIOBHSIM TWHAMUYHO Pa3BHBAIOILIETOCS MUPA,
dbopMupOoBaHME  WHTEUIEKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIBLHOMY MPUHATHIO IPAMOTHBIX
peleHni B KOHKPETHBIX )KU3HEHHBIX CUTYalLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHHEM;

dbopMupoBaHue 'y O0OydYarOmIMXCs  KIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETEHI[M), HMMEIOIIUX YHHUBEPCAJIbHOE 3HAYEHUE JI1 paA3JIMYHBIX BHJIOB
JESTENBHOCTHU: PeIIeHUsT mpo0sieM, ToNCcKa, aHanu3a U o0paboTku nH(pOpMaIuy,
HEOOXOMUMBIX JUIsI TPUOOPETEHHUS OMNbITa ACATEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XUMHUH, a TaKXKe JJISI OLEHKH C MO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEUICKTYyaJIbHBIX U TBOPUECKUX
CIOCOOHOCTEN 00YUYaIOIIMXCS: CHOCOOHOCTH CAMOCTOSITENIbBHO IPHUOOPETATh HOBBIE
3HAHUS MO0 XUMHUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOJIH30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHM JUIsl MIOMCKA U aHajdu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Yy 0OYUAIOIIUXCS ACCOIIMATUBHOIO U JIOTUYECKOTO
MBIIIUICHUS, Ha0I01aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NPH IUIAHUPOBAHUU W TPOBEACHUU XUMHUUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarmmxcs yOeXKJCHHOCTH B T'YMaHUCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €¢ BaXXHOW pOJU B PEIICHUH TJI00aIbHBIX MPOoOIeM
palMoOHAIBLHOTO MPUPOOTIONB30BAHUS, TTOTIOJIHEHHS YHEPTEeTUYECKUX PECYPCOB U
COXpaHEHMsI TPUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOJAMMOCTH OEpPEKHOIO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 370pPOBHIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHUW MJIS TIPUHATUS TPAMOTHBIX pEIIeHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM maHe cpenHero oOmero ooOpa3oBaHMs TPEAMET «XHUMHI»
0a30BOT'0 YPOBHS BXOJHUT B COCTaB MpeaAMeTHON obnactu «EcTecTBeHHO-HAay4YHBIC
IPEIMETHD».

OO611ee YncIo YacoB, OTBEACHHBIX ISl U3YUEHUsI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopa3zoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHNYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYECKON XMMUH

[Ipeamer opraHMYecKON XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPUANIOB. T€OpUs CTPOECHUS OPraHUYECKHUX
coenunenuid A. M. Bytneposa, e¢ ocHOBHBIE NOJ0KeHUsI. CTPYKTYpHBIE (OPMYIIBI
OpraHMYecKuX BewlecTB. loMonorusa, wu3zoMepusa. XuUMHYECKass CBSI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupukaluuu opraHuyeckux BemiecTB. HomeHkiatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHUYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHbIE METOAbl HM3YUYEHHS] BEIIECTB M HX NPEBpALICHUN:
O3HAaKOMJICHHE C O0Opa3llaMu OpraHWYECKHX BEIIEeCTB M MaTepHallaMM Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIEeCTB, HaOJIOJIEHUEe W
ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB IO MPEBPAILECHUIO0 OPraHNYECKUX BEILECTB
IpY HarpeBaHuM (IJIaBleHUE, OOYTIMBaHUE U FTOPEHHUE).

Yriaesoaopoasl

ANKaHBI: COCTaB M CTPOCHHE, I'OMOJOTMYECKHH psax. MeraH M 3TaH —
IOpOCTEHIINE TPEACTABUTENN AJIKAHOB: (PU3UYECKHME U XHMHUYECKHUE CBOMCTBA
(peakuuu 3amMelleHus] W TOPEHMs), HAXOXKJICHHWE B MPHUPOJE, IOJYyYECHHE U
IPUMEHEHNE.

AJNKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psll. DTHIIEH U IPOIUJIEH —
IOpPOCTEHIINE TPEACTABUTENN AJIKEHOB: (PU3MYECKHE U XUMUYECKHUE CBOMCTBA
(peakuuu THAPUPOBAHMS, TAJOTCHUPOBAaHUSA, TUAPATALlMM, OKHUCIECHHS U
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEWUITHE
XMMHYECKUE CBOMCTBA (peakuus nosuMepusanuu). IlosydeHne CHHTETHYECKOro
Kay4dyKa W pe3HHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTU CTPOEHMSI, TOMOJIOTMYECKUH psijl. ALETHIECH
— TpPOCTEMINUN MpeACTaBUTENb AalIKMHOB: COCTaB, CTPOEHHUE, (U3MUYECKUEe H
XUMHYECKUE CBOMCTBA (peakUHUH TMIPUPOBAHMS, FAJIOr€HUPOBAHMS, THApATALUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NYECKHE U XMUMHUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUSA), NMOIYYEHUE U NPUMEHEHUe. 10ayon:
cocmas, cmpoeHue,  Quauyeckue U  XumMuveckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOLyYeHue u npumenerue. TOKCUIHOCTH



apeHoB. ['eHeTHdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, MPUHALJIEKAIIUMU K
pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKM YrieBOAOpOAoB. IIpupoaHbli ra3 U IONYTHBIE
He(dTanble ra3pl. Hedth m ee mpoucxoxaenue. Crnocodbl nepepabOTKH HEPTH:
MEPEroOHKa, KPEKUHI (TePMUYECKUU, KaTaIUTUYECKU), mnuposu3. IIpoayKTsi
nepepaboTku HePTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX MPEBPAIICHUM:
O3HAKOMJIEHHE C O00pa3llaMM IUIACTMAcC, KaydyKOB UM PpE3HMHbI, KOJUIEKLIUU
«Hedptb» n  «Yroap», MOJIENMpPOBAaHME  MOJIEKYJ]  YIJIEBOJOPONOB U
raJIOreHOMPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON PabOThl: MOJyYEHHE ATHIICHA

Y U3y4YE€HHUE €r0 CBOUCTB.

PacueTHble 3agaun.

Beluncnenuss mo ypaBHEHMIO XHUMHYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM MPOAYKTa pPEakiMy MO M3BECTHBIM MacCCe,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WA MPOAYKTOB PEAKITUN ).

Kuciopoaconepxkamue oprannyeckue CoeJHHECHUS

[IpenenbHble OAHOATOMHBIE CHHUPTHI. METAaHOI M ATAaHOJ: CTPOCHHE,
¢uznueckre W XHMMHYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETallIaMH,
rajoreHoBOJOpOAaMHU, TOPEHUE), MpPUMEHEHHUE. BOoIOpOaHBIE CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHiCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHbl€  CHOHUPTHL. DTUJICHIJUKOIb W  TIHMIEPHH: CTPOCHHE,
¢uznueckre W XUMHYECKHME CBOWMCTBA (B3aUMOJCHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHas peaklys Ha MHOIOAaTOMHbIE CIHpTHI). JleiicTBue Ha
opraHu3M 4enoeka. [[puMeHeHue riniepuHa U dTUICHTITUKOJIA.

®deHo: CTPOCHHE MOJICKYJBI, (QU3MUECKHEe ¢ XUMHUUYECKHE CBOMCTBA.
Toxcuunocts dpenona. [lpumenenue dpenona.

Anpnerunpl U kemowuwvl. DopmanbAerui, aleTAIbJIETU]: CTPOCHHE,
duznyueckre U XUMUYECKHE CBOMCTBA (pEaKIMy OKUCIEHUS W BOCCTAHOBIICHHS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpeJebHBIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3MYECKHe W XMMHUYECKHE CBONCTBa (CBOMCTBA,
oOmue /It Kjacca KUCJIOT, peakius dTepuuKaium), MoJydeHne U MpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAasi KHUCIJIOTHI KakK MPEJACTABUTENN BBICHIMX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KAPOOHOBBIX KUCJIOT, X MOIOILIEE JIEUCTBUE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [‘uwaponus
cnoxHbIX 3¢upoB. Kupsl. ['unponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.



VYrineBoael:  cocraB, KiIacCU(pUKaLMs  YrieBoAoB  (MOHO-, JHU- H
noyiucaxapubl). I'moko3a — npocTelmmii MoOHOcaxapH1: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XMMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcugom Menu(ll), oxucneHue ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKJIEHUE B MPUPOJE, MPUMEHEHHUE,
ouonorunyeckas poiib. @orocunre3. PpykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemntono3a Kak npupojHbie noiaumepsl. CTpoeHue Kpaxmaia u
Heoyio3bl.  Pu3nueckue M XUMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KayeCTBEHHAs PEaKIMsl C HOJOM).

OKCHEepUMEHTAJIbHBIE METO/Abl HM3YYEHHsS BELIECTB M UX MPEeBPAIlleHU:
npoBe/ieHne, HAONMIOJIEHUE U OINHCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHbIE PEaKIMU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE HTaHOJIa
okcuaoM Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJEHCTBHUE TJIMILIEPUHA C
ruapokcuiom menu(ll)), anpaerunnoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) um ruapokcugom wmemu(ll), B3aumojeicTBHE Kpaxmajia € HOJOM),
pOBEJICHNE MPAKTUYECKON PabOThI: CBOWCTBA paCTBOPA YKCYCHOM KHUCITIOTBHI.

PacueTrHrble 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJINYECTBA MCXOAHOIO BEIIECTBA WM NPOAYKTa peaklMy IO HW3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB UM MPOAYKTOB PEAKIIIH).

A30TCcoaeprKalie OpraHuYeCKUue COeAMHEHUS.

AMUHOKHUCIIOTBI Kak aM(OTepHble OpraHnyeckue coeanHeHus. dOusnueckue
U XMMUYECKUE CBOMCTBA aMHUHOKHUCIOT (Ha IpuMepe riauiuHa). buonornueckoe
3HaYeHHe aMUHOKHUCIIOT. [lenTuabl.

benkun kak mnpupojHble BBICOKOMOJEKYJSpHbIE coeauHeHus. llepBuunas,
BTOpUYHAs M TPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PEaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M UX IPEBPALLICHUN:
HaOJII0/ICHNE U ONKCAaHUE IEMOHCTPAIIMOHHBIX OIBITOB: JA€HATypalusi OEIKOB MpU
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbIcOKOMOJIEKYISIDHBIE COeIMHEHMS

OCHOBHBIE MOHATHA XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUH, CPEIHASI MOJIEKYIIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCAMHEHUH —
MOJINMEPU3ALHMS U MIOJTUKOHACHCALHS.

OKCHEpUMEHTAJIBHBIE METOAbl M3YyYEHHs BEIIECTB M UX NPEBPALLICHUN:
O3HaKOMJIEHHE C o0pa3laMM MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIaCTMacc,

Kay4yKOB.
MexnpeaMeTHbIE CBS3H.



Peanuzanus MexXIpeIMETHBIX CBA3EH NIPU U3YUYECHUU OPraHUYECKON XUMUHU B
10 xyacce OCYHIECTBIIIETCS YEpe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-
HAayYHBIX IIOHATUW, TaK U IOHATUN, SABIISIOIIMXCS CUCTEMHBIMU JUIA OTACIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIICHUE, HAYYHBIN (DaKT, runoTesa,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KJIacCU(UKaLMs, NEPUOJUYHOCTb, HAONIIOIEHNUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

@®usuka: Marepus, DJHEPrus, Macca, aroM, OJJEKTPOH, MOJIEKYJIa,
DHEPreTUUECKUN YPOBEHb, BEILIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocepa, oOMEH BELIECTB B OpraHU3ME,
(doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOJIbI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIIUBO,
peCypcehl.

TexHonorus: mNUIIEeBblE MPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IUTAHUSA,
MOIOIIIME CPEACTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE IPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTTAHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI XUMHHU

XUMUYECKUA dJIeMEeHT. AToM. Sapo aroma, H30TOIBIL. OJEKTPOHHAsS
000J1049Ka. DHEPreTUYECKHE YPOBHHU, MOMYPOBHH. ATOMHBIC opOuTtanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelieNieHUs] 3JIEKTPOHOB IO OpOHTANsIM B aToOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. IINEKTPOHHAS KOHPUTYpAIUs aTOMOB.

[Iepuonnuecknit 3akoH u [leproanueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CBsi3b NepuoguvecKoro 3akoHa u llepuonnueckoil cucteMbl
xuMu4decknx aneMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTM H3MEHEHHUS CBOMCTB XHMHYECKHX OJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOXKHBIX BEIIECTB IO TPYINaM H TIEPHOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBS3b. BHAbI XHMHYECKON CBSI3U
(koBaJeHTHAs] HEMOJISIpHAs W MOJSpHAsi, MOHHAsA, MeTaJinyeckas). MexaHu3Mbl
oOpa3oBaHMsS KOBAJEHTHOM XWMHUYECKOW CBA3UM (OOMEHHBIM © JOHOPHO-
akienTopHeiil). Bogoponnas cBs3b. BajaeHTHOCTh. DIEKTPOOTPUIATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO W HEMOJIEKYJISIPHOTO  CTPOE€HHUS.  3aKOH
MOCTOSIHCTBA COCTAaBa BEIIECTBA. THIBbI KPUCTANIMYECKUX PEUICTOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIICTKY.

[TondaTue o aucnepcHbIX cucteMax. VICTUHHBIE W KOJUIOWHBIE PACTBOPBI.
MaccoBast 10J14 BELIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BEIIECTB. ['€HETHYEeCKas CBA3b HEOPraHUYECKUX BENIECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJaccaM.

Xumuueckass  peakuus. Kimaccudukanuss  XMMHUYECKHMX — peakluii B
HEOPraHWYECKON M OPraHMYECKOW XUMHHU. 3aKOH COXPAHEHUs MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CKOpOCTh peakliid, €€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHUMbIE
peakuun. XUMHYECKOE paBHOBecue. DakTOpbl, BIMUSIONIME HA COCTOSIHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larenbe.

DnekTponauTnyeckas aucconuanus. CuinbHbIC U ciadblie AIeKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpaIbHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCMEPUMEHTAIBHBIE METOJIbl HM3YYEHHUs BEIIECTB W WX IMPEBPAILCHUN:
neMoHcTpaius Tabmun «llepuogudeckas cucrema XxuMuueckux snementos 1. U.
MeHnneneeBay, H3y4eHHE MOJEled KPHUCTAUIMUECKUX PEIICTOK, HAOMIICHUE W
OTHCaHue JEMOHCTPAITMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3iiokKeHHEe TEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTAJIU3aTOPa, OMPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAJIBHOIO WHIWKATOpA, pEaKIMd HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3nuyHbIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOU PEaKIAN.

PacuétHrie 3agaun.

PacuéTtel 1O ypaBHEHMSIM XMMHUUYECKMX pEakluuii, B TOM 4YHUCIIE
TEPMOXMMHYECKUE PACUCThl, PACUCThl C HCIOJIH30BAaHUEM IIOHATHS «MaccoBas
JIOJISL BEILIECTBAY.

Heopranuueckasi Xumus

Hemeramnel. Ilomoxenue HemetaimioB B llepuoanyeckor  cucrteme
xumudeckux snemeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB.
®u3uyYecKkue CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETauioB (Ha TpuUMeEpe
KHCJIOpOoJIa, cephl, (hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaXHEWIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPhl, a30Ta,
dochopa, yraepoma W KpeMHHA) W HX  COCIAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMmeHeHne BaKHENIINX HEMETAVIOB U UX COCTUHEHUM.



Meramisl. 1lonoxxenue meramnoB B llepuoanueckoi cucreMe XUMHUYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOECHMS 3JIEKTPOHHBIX 00OJOUEK
atomoB MeTauioB. O0mue guiznueckue cBoiicTBa MeTamuioB. CIlaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSYKEHUM METAJIOB.

XHUMHUYECKUE CBOMCTBA BAKHEHIIUX METAUIOB (HATPUM, KaJluid, KaJbIIHi,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

OO6mue crnocoObl MmonyyeHus: MetamioB. [I[pumMeHeHne MeTauioB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHMS BEIIECTB U HUX IPEBPAIICHUN:
U3y4YeHHe KOJUIEKIMU «MeTamuibl U CIUIaBbl», 00pa3l0OB HEMETAJUIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/lad, HAONIOJIEHWE M OIMCAaHHE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE TUJIPOKCHUJIA AIFOMUHUS C PACTBOPaAMHU
KHUCIIOT U IIeJIouei, KaueCTBEHHbIC PEAKIIMU HAa KATHOHBI METAIIJIOB).

PacueTHrble 3agaun.

Pacuétel Maccel BemecTBa WM 00bEMa ra3oB IO W3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MAcce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacueThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUU, €CIU OJIHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUU SKOJIOTUYECKOM, IHEPreTUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIMHBL. [loHSATHE O HAayYHBIX METOJAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIICHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILECTB.

YenoBek B MHpE BEUIECTB U MaTEPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE
Marepuainbl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKh, CTEKJIO, KEepaMHKa,
Matepuaibl Uil JIEKTPOHUKH, HAaHOMAaTEpUallbl, OPraHUYECKHUE U MHUHEpaJIbHbIC
ya00peHUsI.

XuMHUsST U 3J0pOBbE YEIIOBEKA: MpPAaBUJIa HCHOJIB30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO WCIIOJIB30BAHUS MPENapaToB OBITOBON XHUMHUU
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanuzammst  MEXNpeaMETHBIX  CBA3€H TpW  HW3ydYeHWH OOmed u
HEOpPraHW4YECKOM XUMUHU B 11 Kiacce OCylIEeCTBIAETCS YEPE3 UCIOJIb30BAHUE KaK
OoOIUX E€CTECTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHATHHA, SIBISIOIIUXCS
CHUCTEMHBIMH JIJISI OTAEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4yHBIM (akT, THmoTe3a, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(pUKaIUsi, MNEPUOJUYHOCTh, HAOIIOICHHUE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
W30TOII, PAIMOAKTUBHOCTD, MOJIEKYJIa, YHEPTETUUECKUA YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PU3NYECKUE BEIMYMHBI U €IMHUIIBI WX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kieTka, opraHu3M, SKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

['eorpadusi: MUHEpaTBI, TOPHBIE TTOPOJIBI, TOJIC3HBIC HCKOTAEMbIE, TOILIUBO,
pPECYpCHI.

TexHoMorus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJLTyprHsl, MPOU3BOJACTBO
CTPOUTEIIBHBIX MaTePHAJIOB, CEIIBCKOXO3SIMCTBEHHOE MPOU3BOACTBO, ITHIIEBAS
POMBIIICHHOCTh,  (hapMalleBTHYECKasi  MPOMBIIIUICHHOCTh,  MPOW3BOJICTBO
KOCMETHYECKHUX TIPernaparoB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHAJIOB,
AJICKTPOHHAS MMPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHUHN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylibTaTaM OCBOEHUS
oOydJarolmuMHCsl TporpaMM CpeAaHero ooOImero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeIMETHbIM U  TpeaMeTHbiM). HayuyHo-meToaudeckoil OCHOBOM s
pa3paboTKK TUIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
0o0pa3oBaHus ABISIETCS CUCTEMHO-JEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpeE
JUYHOCTHBIX PE3YJbTAaTOB OCBOCHHUS MNpeaMera «XUMHUs» Ha YpOBHE CpEIHEro
oO1rero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAOIIUMUCS POCCHUHCKONW TPaKJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPEACIICHHUIO;

HaJIM4YMe MOTHBAIMHU K O0yUEHUIO;

[EJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKACHHUM JIMUHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUiA 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh M CIOCOOHOCTH OOYYaromMXCsi PYKOBOJCTBOBAaThCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH EJIOCTHOU
CUCTEME XHMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MpeAMeTa «XUMHUS» IOCTUTAIOTCA B
€AMHCTBE Y4YeOHOW ¢ BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU
U HJleaJjaMUd POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBA, MPUHSATHIMU B OOIIECTBE
HOpMaMUd W TpaBWIAMHM  TIOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  IpoLeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaronuxcsl.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaMeTra «XHMHUS» OTpaxaroT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATENILHOH M TPAKTHYECKON NESITeIbHOCTH
00y4aroUIMXcs Mo peain3aliy IPUHATHIX B OOLIECTBE IEHHOCTEH, B TOM YHCJE B
YacTH:

1) rpakaaHCKOTr0 BOCMUTAHNS

OCO3HAHMS 00YYarOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s13aHHOCTE,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUSI O COLUUANBHBIX HOpPMax M TMpaBWIaX MEXJIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM JIESITEIBHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh M MNPUHUMATh MOTHBBI, HAMEPEHUs, JOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEATEIILHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU M MPAKTUUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTIKCHHSI HAYyKH €CTh Pe3yJIbTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHN, KPOMOTJIMBBIX  DKCICPUMEHTAIBHBIX  MOUCKOB,
MOCTOSIHHOTO TPY/1a YUYCHBIX U MPAKTUKOB,;

WHTEpECa W II03HABAaTEJIbHBIX MOTHBOB B IMOJYyYCHUU U MOCIETYIOUIEM
aHanu3e mH(OpMaIMKU O MEPEOBLIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XHMHH,

3) TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPaBCTBEHHOTO CO3HAHMS, THUYECCKOTO TTOBEJICHUS;

CITOCOOHOCTH OIIEHMBATh CUTYyAIlUH, CBA3aHHBIE C XUMHUYECCKUMHU SBICHUSIMH,
U IPUHUMAaTh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHbIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOC IMOBEJEHUE U TOCTYNKH CBOUX TOBApHILEH C
NO3UIMH HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUNA ISTUX
MOCTYIIKOB;

4) popMHPOBAHUS KYJIbTYPbI 310POBbSI:

NOHMMAaHUS IEHHOCTeW 370poBOTO U 0Oe3zomacHOoro o0pasza >KW3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (PU3HYECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBmwil 0e30MmacHOTO OOpalieHus] C BEImIeCTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJ HWHAWBUAYAIBHOTO M  KOJJIEKTHUBHOTO
0€301macHOr0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUSATHS BPEAHBIX MPUBBIYEK (YIMOTpPEOICHUS
aJIKOTOJIsl, HAPKOTUKOB, KYpEHUs);

5) Tpy/10BOT0 BOCTIMTAHWS

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEN0BATEIbCKON
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW M  JPYrUX BHAAX
NesTeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B pEUICHUHM MPaKTUYECKUX 3a7ay
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpeca K MPaKTUYEeCKOMY M3Y4YEHUIO Mpodeccuit pa3IuyHoro pojia, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TPYyAY, JIIOASM TpyJa U pe3yJibTataMm TPYAOBOU JEATENbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIUBHUAYAJIbHOW TPAaCKTOPUU
oOpazoBanus, Oynyuieil mpodeccur U peaau3alud COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHMS

9KOJIOTUYECKHU IIeJI€CO00PA3HOr0 OTHOIIEHUSI K MPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HH Ha 3eMJIE;

MOHUMAHUS TI00AIBHOTO XapakTepa HKOJOTHUUECKUX NPOOJIeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CpEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCTIOJb30BAHUSI JIOCTHKEHUM XUMHH JIJIs
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPHUATUS JEUCTBUN, NPUHOCAIIUX Bpe OKpYyKarolen
IPUPOJHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTHUYECKHE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OmbITa NEeATENbHOCTH AKOJIOTHYECKOHN HaIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS MMU B ITO3HABATEIbHOW, KOMMYHHMKAaTHUBHOM M COLMAIbHOU
NPaKTHUKE, CHOCOOHOCTM W YMEHHMS AaKTUBHO TMPOTHUBOCTOATH HJEOJIOTUH
xemodoouu;

7) HEeHHOCTH HAYYHOT'0 IO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHMMAaHHUS CHeuMDUKM XUMUM Kak HayKd, OCO3HaHHS ¢ poJid B
(GbopMHUpPOBaHUHN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUHU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHWU TMPOOJIeM COXPaHECHUS
MIPUPOJIHOTO PaBHOBECHS;

yOeXKXICHHOCTH B 0COOOW 3HAYMMOCTH XHMHUU JJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKON HAMNpaBICHHOCTH W BaXHOM pOJIH B
CO37aHUM HOBOW 0a3bl MaTepUAIbHOW KYJIbTYPHI, PEIICHUN TIIOO0AIBHBIX MPOOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, NMUIIEBOU U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUEHUH YCJIOBUMN
YCHEIIHOTO TPyAa W OKOJOTUYECKH KOMGPOPTHON JKM3HU KaXKIOTO UICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHMS JUUIS aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U
MIPOUCXOAIIMX B HEM U3MEHEHUI, YMEHUS J1eJ1aTh 00OCHOBAaHHbIE 3aKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOIIMXCA JaHHBIX C IEJIbI0 MOJIyYEHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus NpooJieM B peaibHbIX )KM3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON AEATENBHOCTH;

FOTOBHOCTM W  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHUIO, K AKTMBHOMY TMOJYYEHHIO HOBBIX 3HAaHUM MO XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHATbHOM
TS TeIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS y4eOHOro mpeamera «XuMHUs» Ha
YPOBHE CpeHEro 0011ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MHPOBO33PECHUS o0yJarommxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTPaKaroIIue
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpA M CHEUU(UKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPIUs, SABJICHUE,
Ipolecc, CUCTeMa, HayYHbIH (PakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOIIOACHUE, H3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpPCAJIbHbIE Y4eOHbIE NEHCTBUA (IMO3HABaTEIbHbIC, KOMMYHHUKATUBHEIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBEHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIINH 00YJarOIInXCs;
CITIOCOOHOCTh 00ydJaromuxcs HCIIOJIH30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIE, MUPOBO33pEHUECKHE 3HAHUS W YHHBEPCAIbHBIC YUCOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeranpeaMeTHbIE PE3yIbTaThl OTPAXarT OBJIAJCHUE YHHUBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATCIILHBIMH, KOMMYHHKATHBHBIMH W PETYJISATHBHBIMHU
JICUCTBUSIMH.

OBJaanenue YHUBEPCAIbHBIMHA Y4eOHBbIMH NMO3HABATEJbHBIMH
JEHUCTBUSIMH:

1) 6a3oBbIe JJOrHYEeCKHeE AeiiCTBHUS:

CaMOCTOSTENIbHO  (OpMyIHpOBaTH W aKTyaJU3WpOBAaTh  MPOOJIEMY,
BCECTOPOHHE €¢ pacCMaTpUBaTh;

ONPENETATh LENH JESITEIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTH PE3YJILTATHI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

KCTOJIb30BaTh MPU OCBOCHUHM 3HAHUW MPHUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBLICJISITh XapPAKTEPHBIE MPU3HAKU MOHATHUA W yCTAHABJIMBATh UX B3aUMOCBSI3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHSATUS 111 OOBSICHEHUS OTACNIBHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(PUKalMM BEIIECTB U
XUMHUYECKHUX PEaKIUM;

YCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIE CBSI3M MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE pacCyXJAeHUs (MHAYKTUBHbIC, JACAYKTUBHBIC, TIO
aQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH U MPOTUBOPEUYHUS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSTH B MPOILIECCE MO3HAHUS, UCIOIb3yEMbIE B XUMHUU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJIEIbHBIC TPEACTABICHUS — XUMHUYECKUM
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUUYecKas (QopMmysa, ypaBHEHUE XUMHUYECKOU
peakiuu — TpU PEIICHUU Y4YeOHBIX IMO3HABATENIBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MIPEICTABICHUS JJIs1 BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a30BbIe HCCIEA0BATEIbLCKHE eCTBHA:

BJIaJIETh OCHOBAaMHM METOJ0B HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaxkuuu;

dbopMynHpoBaTh LIETU U 3a/1a4d UCCIEAOBAHUS, UCIIOJIb30BATh TOCTABICHHbIE
U CaMOCTOSITENIbHO C(HOPMYJIUPOBaHHBIE BOMPOCHI B KayecTBE HWHCTPYMEHTa
MO3HAHUSL U OCHOBBHI JJisi (DOPMUPOBAHMS THUIIOTE3bI 1O MPOBEPKE NMPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHUPOBAHUSL W IPOBEACHUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJI0M
npolecca, CaMOCTOSTENIbHO IPOTHO3UPOBATh €ro pe3ylbTar, (HopMyIupoBaTh
0000111eHNS ¥ BBIBOJIbI OTHOCUTEIBHO JTOCTOBEPHOCTU PE3YIHTATOB UCCIICIOBAHNUSA,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOHM WCCIEAOBATEILCKOW W MPOEKTHOM
JESTENBHOCTH, MPOSIBIATH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PpEIICHUS MPAKTUYECKHX 3a7ady, HPUMEHEHHIO pPa3IMYHbIX
METOJI0B O3HAHUSL.

3) padota ¢ undopmanueii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHWKAX HWH(opmanuu (Hay4dHO-
MOMyJsipHAast JIUTEpaTypa XUMHUYECKOTO COJICpXKAHUsS, CIPAaBOYHBIC TIOCOOUS,
pecypcel MlHTEpHETA), aHAaTM3UPOBaTh WHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTHUYECKHU OLICHUBATH ec JIOCTOBEPHOCTh 151
HENPOTUBOPEUNBOCTH;



(opMyIHpOBaTH 3aMpPOChl U MPUMEHITh PA3JIUYHbIE METOAbI NPHU MOUCKE U
orbope wuHpOpMalLMH, HEOOXOIMMOM JJisi BBINOJIHEHHS Y4eOHBIX 3ajay
ONPENEIICHHOTO TUIIA;

MpUOOpETaTh OMNBIT HCMOJb30BaHUS HH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BBIOMpaTh  ONTHUMANbHYIO  (OpMYy  NIpEICTaBIICHUS
uHpopmaiuu (cxemMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAay4yHbI $3bIK B KauyecTBE CpEJICTBA MpuU padbore cC
XUMUYECKOW uH(OOpMalMel: NPUMEHATh MEXNpeaMeTHbie (du3udeckue u
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYJibl, a00OpeBUATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh UM MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJUYECKHUE CpEICTBA
HaTJISAHOCTH.

OBJaieHne YyHUBEPCAJIbHBIMUA KOMMYHUKATUBHBIMHU 1€HCTBUAMMU:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIAaeMOU TEMbI B XOJ€ Auajora u/miu
JTUCKYCCUM,  BBICKAa3pIBaTh  HUJeH, (QOpPMYyIUpPOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH PEe3yJIbTaTOB IO3HABATENBHON 1E€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TPHU BHITIOJHEHUN
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKOH padOThl MO MCCIIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaiu3alii yueOHOTO MPOeKTa U (OPMYIHPOBATH BBHIBOIBI
o pe3yJibTaTaM MPOBEICHHBIX HCCIIEIOBAHUIA MYTEM COTJIACOBAHUS MO3MUIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OByajieHue YHUBEPCAJbHBIMH PeryJISTHBHBIMHU 1€iiCTBUAMM:

CaMOCTOSITEJIbHO TUTAHHPOBATh M OCYHIECTBISATH CBOIO ITO3HABATEIBHYIO
JESTENbHOCTh, OMpenessss e¢ IeMu H 3aJaud, KOHTPOJIHPOBATh U IO MeEpe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjlaracMblii  alfOPUTM JEUCTBUH TIpU
BBIMIOJTHEHUU Y4YE€OHBIX M MCCIENOBAaTEIbCKUX 3ajlad, BbIOMpaTh HauOosee
3¢ (deKTUBHBIN CcHOCOO MX peIIeHUs C Y4YETOM IIOJIYYeHHMsS HOBBIX 3HAHHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CAMOAHaJIN3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KITACC

[IpenmeTHBIE pe3yabTaThl OCBOCHHUS Kypca «OpraHudeckas XUMHUSD»
OTPaXaroT:

c(hOpMHPOBAHHOCTh  TPEACTABICHHH O XHUMHUYECKOWM  COCTABJISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUpPa, pPOJIM XHMHUU B TIO3HAHUM SIBJICHUMN



npuposibl, B  (GOPMUPOBAHWM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAUMOM /11l pEIlIeHHs] TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 3J0POBBIO U MPUPOTHON
cpene;

BIAJICHUE  CHCTEMON  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAralOIINE TOHATHS (XUMHUUYECKUUA DJIEMEHT, aToM, OJJICKTPOHHAas
000JI04YKa aToOMa, MOJIEKYJIA, BAJIGHTHOCTh, AJIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas
CBS3b, CTPYKTypHas ¢dopmyna (pa3BepHyTass M COKpAICHHAs), MOJb, MOJISIpHAs
Macca, MOJIApPHBIH 00BEM, YIJIEPOJIHBIA CKeJleT, (YyHKIMOHAJbHAS TPYIIIa,
paguKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUYECKUMA PsiJI, TOMOJIOTH, yTIE€BOIOPOIbI,
KHACJIOPO/ W a30TCOoJIep)Kalllie COEJAMHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCJMHEHUS); TEOPUU U 3aKOHBI (TEOPUS] CTPOCHUS
oprannueckux BemiectB A. M. ByrtiepoBa, 3akOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XUMHHU; MHUPOBO33PECHUYCCKUE 3HAHUS,
JieXKaIMe B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHCTEMHOCTH XUMUYECKHX
SBJICHUHN, (PAKTONIOTMYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOJYYECHUU W
0€30MacHOM HCTOJb30BAHUU BAXKHEHIIIUX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKOU ESITEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBIATH XapaKTEpHbIE MPU3HAKU TOHITHH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOJIH30BATh COOTBETCTBYIOIIHNE TMOHSATUS MPHU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XMUMHUYECKYI0 CHUMBOJIUKY IS
COCTaBJICHUSI MOJEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIICHHOMN)
dbopMyn OpraHMYecKMX BEIIECTB MW YpaBHEHUH XMMHYECKUX pEaKIIuil,
W3rOTaBIMBATh MOJEIM MOJIEKYJI OPTaHMYECKHX BEIIECTB I WIUTIOCTPAIIUU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTaHABIWMBATH MPHUHAMJIEKHOCTh H3YYCHHBIX
OpraHWYEeCKUX BEHIECTB IO HUX COCTaBY U CTPOCHUIO K OMNPEICIICHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOJOPOAbI, KHUCIOPOI U a30TCOJAEPIKAIINe
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHbIE COEIWHEHHMs), [aBaThb WM Ha3BaHUS I10
cucreMarnueckoil HoMmeHkiatype (IUPAC), a takxke npuBOIUTH TPUBHUAJIbHBIC
Ha3BaHUSI OTACJIBbHBIX OPraHUYECKHX BEIIECTB (ITHIEH, MPOMWIECH, AlETHUJICH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (opManbIerus, ameTamblAeTHl, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCJI0Ta, CTEAPUHOBAsI KUCIIOTA, TJII0K034,
bpyKTO3a, KpaxMal, IeJUTI0I03a, TIUINH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHABl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI TMPUMEHSATH TOJIOXKEHUS TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa /st 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHMS; 3aKOH COXPAHEHHS MACcChl BEILIECTB;

cOpMHPOBAHHOCTh ~ YMEHMH  XapakTE€puU30BaTh  COCTaB, CTPOECHHE,
dbu3nMYecKkue M XUMHYECKHME CBOMCTBA TUMHYHBIX MPEACTABUTENCH Pa3IMUHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, 3TaH, 3TUJIEH, MPOMWJIECH, AalETUJICH,
Oyranuen-1,3, metmnOyranuen-1,3, OeH30JI, METAHOJ, 3TAHOJ, JTUJICHIJIUKOJb,
JIMIEpUH, (PEeHOJI, aleTalnbIeru]l, MypaBbUHAss U YKCYCHas KHUCIIOTHI, TJIIOKO03a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsi KUCIIOTa), MIUTIOCTPUPOBATh T€HETHUECKYIO
CBSI3b MEXJy HHUMH YPaBHEHMSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIHUMA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT,;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTePHU30BaTh UCTOYHUKHU YTIIEBOIOPOIHOTO
Colpbsi  (He(Tb, NPHUPOAHBIA Ta3, Yroljib), CHOCOObI WX TNEpPepadOTKU H
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEPepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS IO XHMHYECKUM
ypaBHEHUSM (Macchl, 00BEMa, KOJIUYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakiMu 10 H3BECTHBIM Macce, 00BbEMY, KOJUUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WA MPOJAYKTOB PEAKITUH);

c(hOpMHUPOBAHHOCTh YMEHHMH BIAJETh CUCTEMOM 3HaHUH OO0 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEUIECTB U
XUMHYECKUX SIBIIEHUN (HaOI0IeHne, U3MEpPEHUE, SKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHUS i1 MPUHATUS pelIeHUud B
KOHKPETHBIX JKM3HEHHBIX CUTYyaIlUsX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIIO/IaTh TIPABUIIA TTOJIb30BAHUS XUMHUUECKOU
mocyJIol 1 j1abopaTopHBIM O00OpYyJOBaHMEM, a TakKe MpaBuiaa OOpalieHus C
BEIIECTBAMU B COOTBETCTBHUU C WMHCTPYKIIUSMHU IO BBIIIOJHEHUIO JIA0OPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHPOBAHHOCTh yMEHHM TUIAHUPOBATh U BBHINONHATH XUMUYECKUM
AKCIIEPUMEHT (TIPEeBpaIeHUsI OPTaHUYECKUX BEIECTB MPU HATPEBAHUM, ITOTyUCHUE
STUJIEHA U W3YYEHUE €ro CBOMCTB, Kaue€CTBEHHBIE PEAKIUMU OpPraHHYECKUX
BEIECTB, JICHATypalusi OENKOB IMPU HATrpEBaHUU, IIBETHBIC PEAKIMH OEIKOB) B
COOTBETCTBHHM C TpaBUJIAMU TEXHUKHA O€30MacHOCTH TMpu OOpameHun C
BEIIECTBAMU U J1a0OpaTOPHBIM OOOPYAOBAHHWEM, TMPEIACTABIATh PE3yJIbTaThI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucCH YpPaBHEHH COOTBETCTBYIOIIHUX
peakuuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATH XUMHUUYECKYIO
nHpOpMaALINIO, TOJYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpPEACTBa MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  COOJIIOJaTh  MpaBWiIa  DKOJIOTUYECKHU
1enecooOpa3Horo MoBeJeHUs B OBITY W TPYJIOBOM JAESATEILHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbSl M OKPYKAIOIIEH MPUPOIHON Cpelibl, OCO3HABATh
OMAacCHOCTh BO3JICUCTBUSA HA >KUBBIE OPTaHU3MBI OMPEACICHHBIX OPraHUYECKUX
BeIlleCTB, MoHUMasi cMmbici mokazatens [1JIK, mosicHATh Ha mpumepax CIoCOOBI
YMEHBIIICHUsI ¥ TPEAOTBPAICHUS WX BPEIHOTO BO3JCHCTBUS Ha OpPraHu3M
YEJI0BEKa;

JUIs 00YYaIoIIUXCsl ¢ OrPaHUYCHHBIMU BO3MOKHOCTSMH 3JI0POBbS: YMEHHE
NPUMEHATh 3HaHHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJIaX IO3HAHHS BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL CJIETBIX W CJIA0OBUIAIIMX OOYYAIOIIUXCA: YMEHHE HCIOJIb30BATh
penbedHO-TOUeUHYI0 cucTemMy obo3HadeHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmias W HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJM XHMHUU B TO3HAHUU SIBJICHUU
Opupoabl, B  (OPMHUPOBAHUU  MBIIUICHUS UM KYJbTYPhl JIMYHOCTH, €€
(G YyHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIMMOM IS pEIICHHS TPAKTHUECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 37I0POBBIO U MPUPOJTHOU
cpere;

BJIAJICHUE  CUCTEMOM  XHMHUYECKMX  3HAHHWH, KOTOpas  BKJIOYACT:
OCHOBOIIOJIATAIONINE TMMOHATHS (XUMUYECKHH 3JEMEHT, aToM, HM30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJIAPHBIA O0O0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIICHHS, XUMUYECKAsT CBS3b
(KoBaJE€HTHAsI, MOHHAS, METAJUIMYECKas, BOJAOPOAHAS ), KPUCTAIIIMYECKAs PEIICTKA,
TUMBl ~ XMUMHUYECKHUX  PEAKLMH, PpacTBOp, IJIEKTPOIUTHI, HEIJICKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JIUCCOLMALNS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pEakIMu, XMMHUUYECKOE PABHOBECHUE);, TEOPHUH W 3aKOHBI (Teopus
AJICKTPOJIUTHYECKON Aucconuanuu, nepuoandeckud 3akon [[. WM. Menpgeneesa,
3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPAaHCHUS U MPEBPALICHUS SHEPTUU
MpY XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3BIK XUMHH,
MHUPOBO33PCHYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE MOHWMAHHS TMPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKUX SBIICHHH, (PAKTOJIOTHMYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTO0JIb30BAaHUM BaXKHEUIIIMX HEOPTaHUYECKHX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATCIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATh XapaKTepHbIE MPU3HAKU TOHATHH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIHUE MOHATUS TPHU
ONMCAHUU HEOPTaHUYECKHUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XMMHYECKYIO CHUMBOJIMKY IS
cocTaBlieHUs (GOpMyJd BELIECTB M  YPaBHEHHM  XMMHYECKUX  PEAKLUH,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIAEIbHBIX
HEOPraHUYECKUX BeEIIEeCTB (yrapHblil ra3, YIJIEKUCIIBIM Tra3, aMMHaK, ramicHas
W3BECTb, HETAIIICHASI U3BECTh, MUTHEBAS CO/IA, MTUPUT U JIPYTHUEC);

c(hOpMUPOBAHHOCTh YMEHUHN ONpPEEsATh BAJIGHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUWHEHMSIX PA3JIUYHOTO COCTaBa, BUJ XUMHYECKOM
CBsI3U (KOBaJICHTHAs, MIOHHAS, METAJJTUYECKAsi, BOJOPOIHAS) B COSAUHEHUSIX, THII
KPUCTAJUTMYECKON PEIICTKM KOHKPETHOT'O BelIecTBa (aTOMHas, MOJICKYJISIpHas,
MOHHAs, METAJUTMYECKasi), XapakTep Cpeabl B BOJHBIX PaCTBOPAX HEOPTaHMYECKUX
COCIUHECHUM;

c(hopMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB [0 WX COCTaBY K OIPEICICHHOMY KJacCy/TpyIme
COeIMHEHUH (MPOCThIC BEIIECTBA — METAJJIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAHMUS,
KHUCIIOTHI, aM(OTEpPHBIC THUIPOKCUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEpUOANUYEcKoro 3akoHa /l.
N. MenpeneeBa U JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBSICHUTENbHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DSJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHUYECKMX »3JeMeHTOB |—4 mnepuogoB Ilepmoanmdeckoil CHCTEMBI
xuMuueckux sjaemeHtoB JI. M. MenneneeBa, HCIONb3ysA MOHATHA «s-, P-, -
AJIEKTPOHHBIE opouTaNY, «QHEPreTUYECKUE YPOBHI, OOBSCHATH
3aKOHOMEPHOCTU U3MEHEHUS CBOWMCTB XMMHUUYECKUX JJIEMEHTOB U UX COCIUHEHUU
0 nepuojam u rpynmnam llepruoanyeckon cuCTEMbl XUMHUYECKUX deMeHToB /1. 1.
Menpeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHMX  BEUIECTB  Pa3JIMYHBIX  KJIAcCOB,
MOATBEPK/IATh CYIIECTBOBAHUE T€HETHUYECKOW CBSI3UM MEXIY HEOPraHHMYECKUMHU
BEIIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(PHUIIMPOBATh XMMHUYECKHE PEaAKIMH TI0
pa3IUYHBIM TpU3HAKaM (YUCIY U COCTaBY PEArupyIOIIUX BEIIECTB, TEILNIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTEMEHEH OKHCICHHS 3JIEMEHTOB, 00paTUMOCTHU
peaKIy, y4acTHIO KaTaIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh YpPABHEHUS PEAKIUN pPa3TUYHBIX
THUIIOB, MOJIHBIE U COKPAIICHHBIE YPAaBHEHUS PEAKIIU MOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, TPU KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHLA;



c(hOpPMHUPOBAHHOCTh yYMEHUN TMPOBOJIUTH PEAKIMH, TOITBEPIKIAIOIIHNEC
KAueCTBCHHBI COCTaB pa3UYHBIX HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM ITYTEM WOHBI, MPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAaX HEOPTAaHUYCCKUX
BCIIECTB;

c(OPMHPOBAHHOCTh YMEHHH pacCKpbIBaTh CYIIHOCTh OKHUCIHTEIIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIMA TOCPECTBOM COCTABJICHHS AJICKTPOHHOI'O OanaHca
ATUX pPEaKLUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
pPEaKIUK OT PA3TMYHBIX (AKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEepU30BaThb XHWMHUUYECKHE TIPOIIECCHI,
JIeKAIUEe B OCHOBE MPOMBINIJICHHOTO TIOJYYCHHsI CEPHON KHCIIOTBI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH NPOBOIUTH BBIYUCIICHHS C WCIOJb30BaHHEM
MOHSITHSI «MaccoBasi JIOJISI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUI Tra3oB
NIpH XMMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA MM 00bEMa Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE MM OOBEMY OJTHOTO M3 YYACTBYIOUIUX B PEAKIIHH
BEIIECTB, TEIUIOBOTO 3(P(eKTa peakiid Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MTPaBUIIa MOJIH30BAHUS XUMHUYECKOM
nocyAoi u JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKKe IpaBuia OOpalleHHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUMSIMH TIO BBIOJHEHHUIO J1a0OPaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHUH IUIAHUPOBATH U BBINONHITH XUMHYECKUI
HKCIIEPUMEHT (pa3oKeHUEe MEePOKCHIa BOJOPOJAa B MPHUCYTCTBUM KaTalIU3aTOPa,
OTIpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCAIHHOTO
WHIUKATOPa, BIHMSHUE PA3INYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOHN peakiuu,
peaknuu MOHHOTO OOMEHa, KayeCTBEHHBIE pPEaKIuu Ha cynbdar-, KapOoHAT- U
XJIOPHU/I-aHUOHBI, Ha KATHOH aMMOHWSI, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a/1a4 I10
temaM «Metamiel» u «HemeTamib») B COOTBETCTBUM C TMPABHIAMH TEXHUKH
0e30MacHOCTH TIPU OOpAIlEeHNHU C BEIIECTBAMHU M JTAOOPATOPHBIM 00OpYAOBaHHUEM,
MPEACTABIATh PE3YNbTaThl XHMHUYECKOTO JKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIONIUX peaknuii U (OpPMYIUPOBATH BHIBOABI Ha OCHOBE
ATUX PE3YNHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHWH KPUTUYECKH AaHAIM3HPOBATH XUMUYECKYIO
uHOpPMAITNIO, TOJy4aeMyl0 U3 pa3HBIX WMCTOYHUKOB (CpEACTBA MAacCCOBOM
KOMMYHUKaIuu, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  coOJoAaTh  MOpaBUia  HKOJOTHYECKU
1[€J€CO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATEIBHOCTH B ILENAX
COXPAHEHHUsSI CBOETO 3JI0pPOBbsI M OKpYXalolleld MPUPOAHOM Cpebl, OCO3HABATH
OMMACHOCTh BO3/ICMCTBUS Ha JKUBBIE OPraHU3MBbI ONPEIEICHHBIX BEIECTB, IOHUMAas
cmpicnt nokazarens IIJIK, moscHAT Ha npuMepax cHocoObl YMEHBIIEHUS H
MpPeIOTBPAICHHs X BPEAHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKa;

UIsl 0Oy4YaloIIMXCA C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS: YMEHHE
NPUMEHATh 3HAHHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHWS BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CAENbIX M CIa0OBHIAIIMX OOYYaIOIIUMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHuit JI. bpaiins nis 3anucu XUMHUUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
HaunmeHnoBaHHe pa3/iesioB U TeM uugpoBbie
Ne n/m P Konrpoasubie | Ilpakruyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTnueckne 0CHOBBI OPraHUYeCKOl XUMUH
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHMS OPraHUYECKUX COCAMHEHUN A. 3
M. bytiepoBa
Hroro mo paznmeny 3
Pa3nen 2. YrieBoaopoabl
2.1 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI 2
59 HenpenenbHble yriaeBoa0poAbl: adKEHBI, 6 1
' aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYECKHE yrIeBOI0POIbI 2
24 [IpupoaHble UCTOYHUKHU YTIEBOJAOPOIOB U 3 1
' UX 1epepaboTka
Wroro no pazneny 13
Pa3nen 3. Kuciopoacoaepxane opranuieckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
3.2 Anbnerunpl. KapOoHOBBIE KHCITOTHI. 7 1
' CnosxHble dGuphI
3.3 VraeBoasl 3 2




Hroro no pazneny

13

Paznen 4. A3orconep:xaniue OpraHnuyeckue coeMHeHus!

4.1 AMUHBI. AMUHOKHUCIIOTBL. benkn 3
Wroro mno paznmeny 3
Pa3nes 5. BoicokoMoJieKyJIIpHbIE COeIUHEHUS

5.1 [Tmactmaccer. Kayayku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaunmeHnoBaHHe pa3/iesioB U TeM uugpoBbie
Ne n/m P Konrpoabsnbie | IIpakTnueckue (mucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0OCHOBBI XHMHH
Crpoenune aromoB. [leproandeckuii 3aKoH
11 n [lepnoanueckas cuctemMma XUMUYECKUX 3
anemenToB /1. . MenneneeBa
19 Crpoenue BeutectBa. MHOroob6pasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEaAKINH 6 1 1
Hroro mo pazaeny 13
Pa3nen 2. Heoprannueckasi XumMusi
2.1 Mertamis
2.2 Hemeramist 1
23 CBs13b HEOPraHMYECKHUX U OPraHUYECKUX 5
' BEIIECTB
Wroro no pazneny 17
Pa3zpen 3. XumMus u ;Ku3HbL
3.1 XUMUS U )KU3Hb 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/n Tema ypoxa Bcero Konrpostibe | Ipaknirieckie H3yyeHusi | oOpa3oBaTe/IbHbIE
padoTbI padoThI pecypens
1 [Ipenmer oprannueckoil Xumuy, ee 1
BO3HMKHOBEHHE, pa3BUTHE U 3HAUECHUE
Teopus cTpoeHHsI OpraHU4YeCcKUX
2 coemuaeHnit A. M. bytneposa, e¢ 1
OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o KnaccupuKau
3 opraHuueckux BeuiectB. Homenkmnarypa 1
(cucTemaTnuyeckas) ¥ TPUBHATbHBIC
Ha3BaHUs OPraHUYEeCKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHYECKUHN Psifl
5 MertaH 1 3TaH — IpOCTEHIIINE 1
MIPE/ICTaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB M CTPOEHUE, CBOIICTBA 1
7 OTUIIEH U TPONWIEH — NPOCTEHIINE 1
MIPE/ICTAaBUTENH aJTKEHOB
8 [Ipaktuyeckas padorta Ne 1. «ITomyuenue 1 1
STUJIEHA U U3yYEHHE €0 CBONCTB
Ankanuensl. byraguen-1,3 u
9 MeTunoyraauen-1,3. [lonyyenue 1

CHUHTCTUYCCKOTI'O KaydyKa U pC3UHBbIL




AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS,

10 TOMOJIOTMUECKUH psil. ALIeTUIIEH —
MPOCTEUILIHI MPEICTABUTEID AIIKUHOB

11 Beruncnenus no ypaBHEHUIO XUMUYECKOM
peaxiuu

12 ApeHnbl: 0eH30.1 U T0J1yod. TOKCUYHOCTb
apeHoB

13 ['enernueckas cBs3b YrieBOAOPOIOB,
MPUHAUIEKALTUX K PA3IMYHBIM KJlaccaM
[IpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMYTHBIE HEPTSIHbIE
ra3bl, He()Th ¥ MPOIYKTHI €€ MepepaboTKH
[IpupoiHBIE UCTOUHUKH YIIIEBOAOPOAOB:

15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTSIHBIC
ra3bl, HETh ¥ MPOIYKTHI €¢ IepepadoTKH

16 KonTtponbHas paboTa 1o pazueny
«YTI€eBOAOPOIbI»

17 [IpenenbHble OTHOATOMHBIE CIIMPTHI:
METaHOJI 1 3TaHoJ1. BoopoiHast cBsi3b

18 MHOroaToMHBbI€ CITUPTHL: STUIEHTIIUKOJIb U
TJIMLEPUH

19 @DeHoJI: CTpOeHHE MOJIEKYJIb, (pU3nuecKue
U XUMHUYECKUE CBONCTBA, IPUMEHEHHE

20 Anpaeruapl: opManbIeru v
aneTanpaeru. AeToH

21 OnHOOCHOBHBIE NpeieNIbHbIE KapOOHOBbBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHasI

22 [Ipaktuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIOTBDY

23

CTeapI/IHOBaH 1 OJICMHOBAaA KHMCJIOTHI, KaK
MMpEACTAaBUTCIIN BBICHINX Kap6OHOBI>IX
KHUCJIOT

24

MBIJIa KaK COJIN BBICIIINX Kap6OHOBI>IX
KHCJIOT, NX MOIOIIee JIeHCTBHE

25

CrnoxHbie 3(UPHI KaK TPOU3BOTHBIC
KapOOHOBBIX KUCJIOT. [ MApOIN3 CIOKHBIX

3¢upoB

26

XKupsbr: rugponus, npuMeHeHune,
OuoornYecKas poJib KUpPOB

27

VYrneBozpl: cocTaB, KilaccupuKarius.
Baxwueiire npecTaBUTENN: TIII0K03a,
bpykTo3a, caxaposa

28

Kpaxman u nensrosno3a Kkak IpupoIHbIe
MOJIUMEPHI

29

KonTtponbHas paboTa 1o paszueny
«Kucnopozcoepxaiiyue opraHuaecKue
coenuHEeHU/ Beepoccuiickas
MpoBepouHas padboTa

30

OO611as XapaKTeprucTHKa a30TCOIEPIKAITUX
OPraHUYECKUX COCTMHCHUM /
Bcepoccuiickas mpoBepodHas padoTa

31

AMMWHBI: METHJIAMHH U aHUJIAH

32

AMMHOKHCIIOTHI KaKk aM(pOTepHbIe
OpPraHMYECKHUE COCIMHEHUS, UX
Ouonornyeckoe 3HaueHue. [lentupl.
benku xak npupojHbIe




BBICOKOMOJICKYJIAPHBIC COCAMHCHUSA

OCHOBHBIE TTOHSITHS XUMUU

33 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI 1
OcHOBHBIE METO/IbI CHHTE32
34 BBICOKOMOJIEKYJIIPHBIX COCIMHEHHM. 1
[Inactmaccsl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara
U3y4eHust

DJIeKTPOHHbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

XUMHUYECKUH 2JIEMEHT. ATOM. DIIEKTPOHHAS
KOH(uUTyparus aToMoB

[Iepnoanueckuii 3akoH u [leproauueckas
CUCTEMAa XUMHUYECKUX 31eMeHToB /[, 1.
MenneneeBa, UX CBSA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M HX COCIMHEHMI 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aeMmeHnToB .. Menaeneena B
Pa3BUTUHU HAYKH

Crpoenue BeniecTBa. XUMUYECKas CBS3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHUs
KOBaJICHTHOH CcBsi3U. BoopoaHast cBs3b

BajieHTHOCTB. DIIEKTPOOTPHIIATEIHHOCTb.
Crenenb okucieHus. Bemectsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOCHHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE M KOJIJIOUIHEIE PacTBOPBLI.
MaccoBas g0 BeIleCTBa B pacTBOpC




Knaccugukarus 1 HOMeHKIaTypa
HEOpPraHWYECKUX COeMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHWYECKHUX BEIIECTB, PA3JIMYHbIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXPAHEHUS MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHNS SHEPTUH NTPU
XUMUYECKUX PEAKIMAX

Ckopoctb peakuuu. O6paTuMble peaKIHH.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «BnusiHue
Pa3IMYHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

11

DnekTpoauTuyeckas nuccounanud. [lonstue
0 BojopoiHOM Tokasarene (pH) pactBopa.
Peakiiun nonHoro oomena. I'naponms
OPraHUYECKUX ¥ HEOPTAaHMYECKHUX BEIESCTB

12

OKHCIUTEBHO-BOCCTAHOBUTENIBHBIE
peakuuu. [lonarue o0 anekTponuze
pacIuiaBoB U PacTBOPOB coJieit

13

KonTponsnas paboTa no pazaeny
«Teopernyeckre OCHOBBI XUMUI

14

Mertaisl, ux nojioxenue B [lepuoauueckoit
CUCTeMEe XUMHYeCKUX 31emMeHToB J[. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. OO11ue pusnveckue cBOicTBa
METaJJIOB




15

CrinaBel METAJIOB. DJIEKTPOXUMUYECKU Psijt
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATPH, Kaaui, KaJIbIINI, MarHui,
AIIOMHHMI) U UX COETMHEHUN

17

XHUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COEIMHEHUH

18

XUMHUYEeCKHE CBOMCTBA IIMHKA, XKeJIe3a U UX
COCIMHEHU I

19

[Mpaktudeckas padora Ne 2. "Pemenne
JKCIIEPUMEHTAIIBHBIX 337a4 I10 TEME
«Meramb"

20

HemeTamnel, MX N0J0KEHNE B
[Teproanueckoi cucTeEMe XUMUYECKHUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOEHHS aTOMOB

21

®u3nYECKUEe CBOMCTBA HEMETAIIIOB.
AnnoTponus HEMETaJUIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hochopa 1 yriaeposa)

22

XHWMHYECKUE CBOMCTBA rajlOT€HOB, CEPhI U UX
COETMHEHUN

23

XHUMHYECKHE CBOMCTBA a30Ta, (hochopa u ux
COETMHEHUN

24

XHUMHUYECKUE CBOMCTBA YIiIepoaa, KpEMHHUS U
HUX COeIUHEHUN

25

[Iprmenenne BaxXHENIIMX HEMETAJUIIOB U UX
COEeTMHEHUI

26

O0001IeHrE U cucTeMaTH3allls 3HAHUN 110




TteMme «Hemertamnel». Beruncinenus no
YPABHEHUSM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKHE PACUCTHI

[Ipaktuyeckas padora Ne 3. «Pemienne

27 JKCIIEPUMEHTAJIbHBIX 3a]1a4 I10 TEME 1
"HemeTtaiuib!"»

08 KonTpoasHas padota o reMam «MeTayuibh 1
n «Hemeramasny

29 Heopranudeckne u opraHMdecKue KACIOTHI. 1
Heopranndeckne 1 OpraHnYeCKHue OCHOBAHUS
AmpoTepHBIC HEOPraHHYECKUE U

30 OpraHuYecKre coeMHeHUs. [ eHeTHnIecKas 1
CBSI3b HCOPraHUYECKHX M OPTaHUICCKIX
BEIIECTB
Ponb xuMuM B 00ecrieYeHUH KOOI HYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[IpencraBneHust 06 0OMKUX HAYIHBIX

32 MPUHIIUATIAX TPOMBIIIUICHHOTO TIOJTy4EHUS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpPE BEIIECTB U MaTepHAIIOB

34 XHUMHS ¥ 3J0pPOBBE YETIOBEKa

OBILIEE KOJIMYECTBO HACOB I10O 34

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeMeTHbIE Pe3YJIbTATHI 0OCBOEHHUsI OCHOBHOIA
o0pa3oBaTeIbHOI MPOrpaMMBbI CPETHEr0 00IIero 00pa3oBaHus

Teopernueckre OCHOBbI OPraHMYECKON XUMUN

CpopMHUpPOBAHHOCTH MPEACTABICHUNA O XHMHUYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XUMUM B TIO3HAHUU
SIBICHUW TPUPOJBI, B (POPMHUPOBAHWU MBIIUICHUS € KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTHU, HEOOXOIUMOU mJis
pelieHusT TPAKTUYECKUX 3a/lad M IKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 37I0pPOBBIO M IIPUPOTHOM Cpesie

Bnanenune cucremMoil XMMWYECKMX 3HAHWH, KOTOpas BKJIOYAECT:
OCHOBOIOJIAraloIre TIOHSITHS (Monekyina, BaJICHTHOCTb,
ANEKTPOOTPUIIATENHHOCTh, CTENEHb OKHCJICHHS, XHUMHUYECKas CBS3b,
MOJIb, MOJISIPHAsi Macca, MOJISIPHBIM OOBEM, YIJIEPOAHBIA CKEJNeT,
(GyHKIMOHANBHAS ~ TpyHHa,  paaukaig,  H30MEpHsi,  H30MEpHI,
TOMOJIOTHUECKUH psiJl, TOMOJIOTH, YIJIE€BOJOPOAbI, KHCIOPOA- U
a30TCOJIEpIKaIINe COEIUHEHMs, OMOJIOTMYECKd AaKTHUBHBIE BEIIEeCTBa
(yrneBompl, KUpPHI, OEIKH), MOHOMEp, MOJHMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPDHBIE COEIMHEHUsS); TEOPUHM U 3aKOHBI (TeopHs
XMMHUYECKOTO CTpoeHHus opranmdeckux BemectB A.M. byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMUHU, (PAKTOJIOTUYECKHE
CBEICHMS O CBOMCTBaX, COCTaBe, I[OJy4eHUH U 0OE30MaCHOM
UCIOJIb30BAHUU  BOKHEUIINX HEOPraHMYECKUX U  OPraHuYecKux

BCIICCTB B 6I>ITy n HpaKTquCKOﬁ JACATCIIBbHOCTH YCJIOBCKaA

ChopmMupoBaHHOCTh YMEHHMI BBIABIATH XapaKTepHbIE MPHU3HAKU
NOHSTHM,  YCTaHABIMBAThb WX  B3aUMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME TOHSTHUS MPH ONHCAHMM COCTaBa, CTPOCHUS H

npeBpameHI/Iﬁ OpraHN4YCeCKUux COCIUHEHUIN

10 KJIACC

Kon
MPoBePsSIeMOro
pe3yJjbTara

1

1.1

1.2

1.3

14

c(OPMHUPOBAHHOCTh YMEHUH HCHOJIb30BATH XMMUYECKYIO CHMBOJIUKY
JUIL COCTAaBJIGHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpAIlIeHHOW) (OpMyll OpraHMYECKHMX BEIIECTB M ypaBHEHUH
XUMUYECKUX PEaKIuil, U3rOTaBIUBATh MOJIEIH MOJIEKY]l OpraHMYECKHX
BELIECTB U1 WUIKOCTPALUU UX XUMUYECKOTO M IPOCTPAHCTBEHHOIO

CTPOCHHUS




15

ChopmMupoBaHHOCTH  YMECHHI  YCTaHABJIMBATH  IPUHAIJICKHOCTH
HU3YUYCHHBIX OPraHu4YCCKHUX BCHICCTB IO HX COCTaBy U CTPOCHHIO K
OmnpeleNCHHOMY Kiaccy (Tpymme) COeAUMHEHHH  (YriieBOJIOpPOIbI,
KHUCJIOPOJ M a30TCOAEP)KAIINE COSAWHEHHs, BBICOKOMOJICKYIISIPHBIC
COGI[I/IHGHI/U[), JaBaThb nm Ha3BaHUsA 110 CHUCTEMATHYECKOU

Homenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS OMPENCISITh BHIIBI XUMUYCSCKOUW CBS3H B

OpPraHUYECKUX COEAMHEHUAX (OJUHAPHBIE U KPAaTHbIE)

1.6

ChopmMupoBaHHOCTH yYMEHHUS TNPUMEHATH: TOJOXKEHUS  TEOPUU
CTpoeHusl opraHuyeckux BemectB A.M. byriepoBa s o0bscHEHUS
3aBUCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa W CTPOCHMS; 3aKOH

COXpPaHCHUSA MaCChl BEUICCTB

YriaeBoaopobl. Kucnopoaconepxaiue u azoTcoAeprKalme

OpPraHnu4eCKUC COCINHCHUA. BLICOKOMOHGKYHSIPHBIG COCINMHCHUA

2.1

ChopMHpPOBAaHHOCT, YMEHUM TPUBOIUTH TPUBHAIBHBIC HA3BaHUS
OT/ACIBbHBIX OPTaHUYECKUX BEIIECTB (ITHJICH, TPOIWJIEH, aleTHIICH,
STWIEHTJIUKOJb, TIULEPUH, (EeHOJ, (opMalblIeru, aneTalblIeru],
MYpaBbUMHAs KHUCJIOTA, YKCYCHas KHUCJIOTA, OJICMHOBAas KHCJOTA,
CTeapuHOBasi KHUCIIOTa, TJIIOKO3a, (PYKTO3a, Kpaxmal, IeJUTI003a,

TJTMIIAH)

2.2

ChopMHpPOBAaHHOCT, YMEHHH XapaKTepuU30BaTh COCTaB, CTPOCHHE,
¢u3nyeckue M XHMHUYCCKHE CBOWMCTBA THIMYHBIX IPEJICTABUTEICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEINEeCTB (METaH, 3TaH, ATHJICH,
NPOINWIICH, aneTuieH, OyramueH-1,3, merwiOyramuen-1,3, OeHzod,
METaHOJI, TAHOJI, STHUJICHIJIMKOJb, TJIMLIEPHH, (ESHOJ, aleTaabIeTh/,
MypaBbHUHAs M YKCYCHas KHCIOTBI, TJIIOKO3a, KpaxMmaj, IeJUTI0JI03a,

AMHUHOYKCYCHas KI/ICHOTa)

2.3

C(i)OpMI/IpOBaHHOCTB YMEHHA HIUIIOCTPUPOBATL T'CHCTUYCCKYHO CBA3b
MCKAY TUIITMYHBIMHU npeaACTaBUTCIIMUA Ppa3INIHbIX KJIaCCOB
OpraHU4€CKUX BCHICCTB YPABHCHUAMHN COOTBCTCTBYHOIIUX XUMHUYCCKUX

peakuuii C UCIONIb30BaHUEM CTPYKTYPHBIX (popMys

2.4

CchopmMHpoBaHHOCTH YMEHHUS XapaKkTepu30BaTh HCTOYHHUKH
YTJIEBOJOPOHOTO ChIpbs (HE(Th, MPUPOIHBIN ra3, yroib), ClIoCOObI UX

r[epepa60TKH H MPAKTUYCCKOC ITPUMCECHCHUEC ITPOAYKTOB nepepa60TKH

XUMHUA U )KU3HB. Pacuernl

3.1

CdopmupoBaHHOCTH YMEHUH BIAJeTh CUCTEMON 3HAHUN 00 OCHOBHBIX

MCTOZaX HAYYHOTO IMO3HaHUs, UCIIOJIb3YEMbIX B XUMHU IIPU U3YUCHHUU




BEUIECTB M XUMHUYECKUX sBJICHUN (HaOmoaeHue, W3MEpEeHue,
JKCIIEPUMEHT, MO/IETUPOBAHUE), UCIIOJIB30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUSA Ui IPUHATHS PELICHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYyallUAdX, CBA3AHHBIX C BEIICCTBAMUA U UX IPUMCHCHUCM

3.2

ChopmupoBaHHOCTE yYMEHHI COOJIOIATh TPAaBHIA TOJE30BAHUS
XUMHUYECKOM TOCYIOM M JTabOpaTOpPHBIM OOOPYIOBAHHEM, a TaKKe
npaBuia 0OpalleHus C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIMSIMHU

11O BBIIIOJIHEHUIO J'Ia60paTOpHI>IX XUMHNYCCKHUX OIIbITOB

3.3

CdopMHUpPOBAHHOCTH YMEHUM TJIAHUPOBATH U BBHITIOIHATH XUMUYECKUN
IKCIIEPUMEHT (TIPEBPAILICHUS OPTaHUYECKUX BEIIECTB MPU HarpEeBaHHH,
MOJTydeHHE STHIIEHA U M3yUYCHHE €0 CBOMCTB, KAUECTBEHHBIE PEAKIINU
OpraHu4YeCKuXx BCIICCTB, ACHATypaluid O€eJIKOB IIpru HarpCcBaHHU,
IBCETHBIC PCaKIIN 6CJ'IKOB) B COOTBCTCTBHMU C IIPaBHUJIaMH TCXHUKHU
0€30MacHOCTH TpHU OOpalleHHH C BEIIeCTBAMU M JIaDOpaTOPHBIM
000pyTI0BaHHEM; MPEACTABIIATh pE3YyIAbTATHI XUMHUYECKOTO
JKCTIepUMeHTa B (opMe 3amicH ypaBHEHHH COOTBETCTBYIOIIHUX

peakmuii 1 GopMyIUpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIHTATOB

3.4

ChopmupoBaHHOCTH YMEHHI MPOBOJANUTH BHIYUCIECHUS 110 XUMHYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJMYECTBA UCXOJHOTO BEIIECTBA MU
MPOJIyKTa peaKkiuu Mo U3BECTHBIM Macce, 00BbEMY, KOJTHUECTBY OJHOTO

W3 UCXOHBIX BEIIECTB WM IPOAYKTOB PEAKIINH)

3.5

CdopmupoBanHOCTh YMEHUH KPUTHYECKU aHaAJTU3UPOBAThH
XMUMHUYECKYI0 HH(OpMaIHIo, MOJy4yaeMyl0 U3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBoii nH(MOpMaIUu, ceTh IHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTh yMEHUH COOJMIOAATH MpaBUiIa HKOJOTMYECKU
1es1ecoo0pa3Horo MOBEJIEHUSI B OBITY W TPYIOBOM JEATEIbHOCTH B
HENSIX COXpPaHEHHs CBOErO 370pOBbS U OKPYKAIOLIEH MPUPOTHON
Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI Ha KUBBIE OPraHU3MbI
OTIpeNIeICHHBIX OPraHUYEeCKUX BELIECTB, MOHUMAas CMBICI TMOKa3aTels
I[IAK (mpenenbHO JOMYyCTUMOM  KOHIIGHTpAIMM), TMOSICHATH Ha
npuMepax CrocoObl YMEHbBIIEHUS W TPEJOTBPAIICHUS HUX BPEIHOTO

BO3JCHCTBUA Ha OpraHu3M 4YCJIOBCKa

11 KIIACC

Kon
NpoBePsIEMOro

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOI MIPOrpaMMBbI CPeIHEro 0011ero 00pa3oBaHus




pe3yabTara

1

TeopeTrnueckue OCHOBbI XUMHHU

11

Bnanenune cucremMod XUMHYECKHMX 3HAHUW, KOTOpPAsl BKIKOYAET:
OCHOBOTIOJIATAIONINE  TOHATHUS  (XMMHYECKHH  DJIIEMEHT,  aToOM,
3JIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, d-37IEKTPOHHBIC OPOUTAIN aTOMOB,
WOH, MOJICKYJa, BaJIGHTHOCTb, DJEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKUCIICHUS, XUMUYECKasi CBS3b, MOJIb, MOJISIpHAs Macca, MOJISPHBIN
00bEM, KpHUCTaJUIMUECKass pemeTKa, THUIBI XUMUYECKUX peaKIHil
(OKUCTUTENIPHO-BOCCTAHOBUTEINIBHBIE, JK30- W JHIOTEPMHUYECKHE,
peakuuu MOHHOTO OOMEHa), pacTBOP, EKTPOJIUTHI, HEINEKTPOJIUTHI,
JNIEKTPOJIUTUYECKAS]  JTUCCOIMAIUSA, OKHCIHUTENb, BOCCTAaHOBHUTEIb,
CKOPOCTh XMMHUYECKOH pPEeaKlnH, XUMHYECKOE PAaBHOBECHUE); TEOPHUH U
3aKOHBI (TEOpHsl AJIEKTPOJUTHUECKONU aucconuanuu, [lepuonnyueckuii
3akoH JI.11. Menneneena, 3aKk0H COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMUH, (DaKTOJIOTUUECKHUE CBEJICHHS O CBOMCTBAX,
COCTaBe, TMOJYYCHHH U 0O€30MacHOM WCIIOIh30BAHUN BAKHEUIIINX
HEOPraHMYECKHX BEIMIECTB B OBITY M MPAKTUYECKOU ACSITeIHLHOCTH

YCIO0BCKa

1.2

ChopmupoBaHHOCTh yMEHUN BBISBIATh XapaKTepHblE MNPHU3HAKU U
B3aUMOCBS3b M3YYCHHBIX MOHATHI, NPUMEHATH COOTBETCTBYIOIIHE
MOHATHS TPU ONUCAHUM CTPOEHHS] U CBOMCTB HEOPraHMYECKUX
BEIIECTB M MX MPEBPAICHU; BBISIBISTH B3aUMOCBS3b XHMUYECKUX
3HAHUM c HOHATUAMU u MPEJICTaBICHUSIMHU JPYTUX

€CTCCTBCHHOHAYYHBIX IIPEAMETOB

1.3

Bnagenue OCHOBHBIMM METOJaMU HAyYHOTO TO3HAHHSA BEIIECTB U
XMMHUYECKUX sIBIIEHUM (HaOnrofeHue, M3MEpeHue, SKCIEPUMEHT,

MO/JIEIIUPOBAHUE)

1.4

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ OonpeaAcsiTb BAJICHTHOCTbL MU CTCIICHb
OKHUCJIICHUSA XHUMHUYCCKUX JOJICMCHTOB B COCAUMHCHHUAX Pa3JIMIHOI'O
CcoCTaBa, BU XUMHWYECKOH CBA3HU (KOBaHeHTHaﬂ, HMOHHaAas,
MCTAJIMYCCKAasd, BOI[OpOI[HaH) B COCIMHCHUAX, THIL KpHCTﬂJ’IJ’IH‘IGCKOﬁ
peH_IéTKI/I KOHKPETHOI'O BCHICCTBA (aTOMHaSI, MOJICKYJISIpHAA, WOHHAasA,

MeTajTnyecKas)
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C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ ONPCHACIIATh XapaKTEp CpCAbl B BOJAHBIX

pacTBOpaxX HECOPraHNYCCKUX COeIMHEHUI

1.6

C(I)OpMI/IpOBaHHOCTL YMCHUA KJ'IaCCI/I(I)I/II_II/IpOBaTB XUMHYCCKUC
PCaKIMU IO PA3JIMYHbIM IIPpU3HAKaAM (‘-II/IC.IIy " COCTaBy pCarupyrommnx

BCIICCTB, TCIJIOBOMY 3(I)(I)CKTY pcakunu, HU3MCHCHUIO CTeneHel




OKHCJICHUA OJICMCHTOB, O6paTI/IMOCTI/I pcaKkuunu, Y4aCTHIO

KaTaau3aropa)

1.7

ChopmupoBaHHOCTH  YMEHHH  COCTABIIATH YpPaBHEHHS  PEaKIUil
pa3IUYHBIX THUIIOB, TOJHBIE M COKPAIICHHBIC YPAaBHEHHS pEaKIUil
MOHHOTO OOMEHA, YYUTHIBAsI YCIOBUSI, IPU KOTOPBIX ATH PEAKIIUU UITYT

J0 KOHIIa

1.8

ChopmupoBaHHOCTE YMEHHUI MPOBOIUTH PEAKITUH, OITBEPKIAIONINE
KAUYECTBECHHBIM  COCTAaB  PAa3JIMYHbIX HEOPraHWYECKUX  BEILECTB,
pacro3HaBaTh OMBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIUE B BOJHBIX

pacTBOpax HEOPraHMUECKHUX BEIECTB

1.9

CpopMHPOBAHHOCT, YMEHHI PACKpPBIBATH CYIIHOCTh OKHCIHUTEIHHO-
BOCCTAaHOBHTEJIbHBIX peaxkuui MOCPEICTBOM COCTAaBJICHUS

AJIEKTPOHHOTO OajlaHCca 3TUX peaKIui

1.10

ChopMupOBaHHOCTh YMEHHH OOBSACHATH 3aBHCUMOCTh CKOPOCTH

XMMHUYECKON peaklMM OT Pa3IMuHbIX (PaKTOPOB

111

ChopMupoBaHHOCTh ~ YMEHUW  OOBSCHATH  XapaKTep  CMEIICHUS
XUMHUYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO BO3JCHUCTBUS

(mpuaIn Jle [larenne)

OO6mras 1 HeOpraHuJecKass XUMHs

2.1

CdopMHpOBaHHOCT, YMEHUM pacKpbIBaTh CMBICH [lepmoamdeckoro
3aKO0Ha JA.N. Meuneneena u JIEMOHCTPUPOBATH €ro

CUCTEeMATU3UPYIOIIYIO,  OOBSICHUTENBbHYI0O M  MPOTHOCTHYECKYIO

byHKIIMN

2.2

CdopMHpPOBaHHOCTh YMEHU XapaKTEPU30BaTh JICKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB 1—4 mnepuonoB Ilepuoauueckoit
cuctembl xumuueckux onemeHToB J[.M. MennaeneeBa, HCHOIb3YyA
HOHATUS  «S-, P-, O-2J€eKTpOHHBIE OpPOHMTAIM», «IHEPrETHUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHsS  CBONCTB
XMUMHUYECKUX 3JIEMEHTOB U MX COEIMHEHUH IO MepuojaM U Tpymrnam

[Tepuoanueckoit cuctemMbl XuMuueckux aemenToB [[.1. Menaeneena

2.3

CdopmupoBaHHOCTh yMEHUN XapakTepus3oBaTh (OMHCHIBATH) O0OIIME
XMUMHYECKHE CBOMCTBA HEOPraHMUECKUX BEUIECTB PA3IMUHBIX KIaCCOB,
MOATBEPXKJAaTh  CYIIECTBOBAHWE  TE€HETUYECKOW  CBSI3M  MEXKIY
HEOPraHMYeCKUMHU  BEIIECTBAMH  C  TMOMOIIBIO  YpaBHEHH

COOTBCTCTBYHOIINX XUMUNYCCKUX peaKuHﬁ

2.4

C(i)OpMI/IpOBaHHO CThb YMCHI/Iﬁ YCTaHaBJINBATb MPUHAIJICKHOCTD

HCOPraHNMYCCKUX BCIICCTB IO HX COCTAaBY K OHpCI[eJ'IéHHOMy KJ1accy




(rpynne) coenvHeHui (MpoCThle BEUIECTBA — METAJJIbl U HEMETAIUIBI,

OKCH/IbI, OCHOBAHUS1, KUCIIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIN)

2.5

ChopMUpOBaHHOCTh YMEHHUI HCIIOIB30BaTh XMMHUYECKYI0 CHMBOJIUKY
UL cocTaBiieHUS (OpMYNT BEIIECTB M YPaBHEHUH XUMHUYECKHX
peakuuii, cuctemarnueckytro HomeHknarypy (IUPAC) u TpusBuaibHbie
Ha3BaHMSI OTJEJNbHBIX HEOPraHWYECKUX BellecTB (yrapHblil ras,
YIJIEKUCHBIA a3, aMMUaK, TralieHas HW3BECTb, HErauicHash W3BECTb,

MUTHEBAs COJIA, TUPUT U JPYTUE)

2.6

ChopmupoBaHHOCTh yYMEHUHM XapakTepu30BaTh (ONMMCHIBATh) O0OIIME
XMMHMUYECKHE CBOMCTBA HEOPraHUUECKUX BEIIECTB Pa3IMYHbIX KIAcCOB,
MOATBEPK/IATh  CYIIECTBOBAHME  TE€HETUYECKOW  CBA3M  MEXKIY
HEOPraHMYEeCKMMM  BelleCTBaMM  C  IOMOINbIO  YpPaBHEHUH

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKuHﬁ

2.7

CdopMHUpOBaHHOCTH YMEHHUH TUTAHUPOBATHh W BBITIOTHATH XUMHYECKHUI
IKCIIEPUMEHT (pa3lIoKeHHE TIEPOKCHIA BOJOpOJa B MPUCYTCTBUH
KaTaJn3aTopa, ONpe/elieHHe Cpeabl PacTBOPOB BEMIECTB C MOMOIIBIO
YHHUBEpPCAIbHOTO HWHAMKATOpa, BIUSHUE pa3IMYHBIX (PAKTOpOB Ha
CKOPOCTh ~XMMHUYECKOH peakIuH, pEeaKiud HMOHHOTO OOMeHa,
KayeCTBEHHBIC PEaKIUU Ha Cyib(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHUS, DPEIICHHE SKCICPUMEHTAIBHBIX 3a1a4 IO TeMaM
«Metambl» u «HeMmeTtamuib») B COOTBETCTBHU C MPaBUJIAMH TEXHUKHU
0€30MacHOCTH TPH OOpaIllleHWH C BEIIeCTBaMU U J1A0OPaTOPHBIM
000pyI0BaHUEM; NPEJCTABIIATh pe3yJIbTaThl XUMHUYECKOTO
JKCIepUMEeHTa B (opMe 3aluch ypaBHEHUH COOTBETCTBYIOIIUX

peakuuii 1 GopMyIHpPOBATH BHIBOIbI HA OCHOBE 3TUX PE3yIbTaTOB

2.8

ChopmupoBaHHOCTh yMEHMI COOMIONATh MpaBWiIa  IOJIb30BAHUS
XMUMHUYECKON TOoCyloN M 1abopaTopHBIM OOOpYyIOBAaHUEM, a TaKKe
npaBuiia oOpalleHus: C BEIECTBAMU B COOTBETCTBHH C MHCTPYKIMSIMU

I10 BBIIIOJIHCHHUIO Ha60paTOpHHX XUMHNYCCKHX OIIBITOB
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ChopmupoBaHHOCTH ~ yMEHUH  XapaKTepU30BaThb  XUMHUYECKHE
MPOLECCHI, JIEKAIME B OCHOBE MPOMBIIIIEHHOTO MOTYYEHUS CEPHOM
KHCJIOTHI, aMMHaKa, a Takke cPOpMHPOBAHHOCTH MPEACTaBICHHUI 00
oOlIMX HAYYHBIX MPUHIUNAX U  DKOJOTHYECKHX Mpobiemax

XUMHYCCKOTO MMPOU3BOJACTBA

XUMHUA U )KU3Hb. PacueTnl

3.1

ChopmupoBaHHOCTh TMPEACTABICHUI O XUMHUYECKON COCTaBJISFOIICH

eCTeCTBeHHOHayIIHOI\/'I KapThuHbl MHpPQA, POJIA XUMHU B I[IO3HAHHUU




SABIICHUH TMPUPOJBI, B (POPMHUPOBAHUH MBIIUICHUS M KYJIbTYPHI
JAUYHOCTH, €¢ (YHKIMOHAIBHONW TPaAaMOTHOCTH, HEOOXOIMMOW JUist
pelieHusl NPaKTUYEeCKUX 3adad M HKOJIOTHYECKH 0O0OCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cperie

3.2

CdhopmMupoBaHHOCTD YMEHUI KPUTHUYECKU AHAIU3UPOBATh
XUMUYECKYI0 WH(GOpPMAIHMIO, TOJIy4aeMyl W3 Pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBO KOMMYHUKALIUU, CE€Th VIHTEpHET U Apyrue)

3.3

CpopMHpPOBAaHHOCT, YMEHHH COOJIIOAATh TIPAaBWJIA DKOJIOTHUECKH
1e1ecoo0pa3HOro MOBENEHUSI B OBITY U TPYIOBOM JIEATENbHOCTH B
LEISAX COXPAaHEHMsI CBOETO 3J0POBbS M OKPYKAIOIIEW NPUPOTHON

CpeIb

3.4

Oco3HaBaTh  OMACHOCTh BO3JICHCTBHMSI HAa KUBbIE OPraHU3MBbI
OTIPENIeTICHHBIX BEIIECTB, MOHUMAas cMbIc nokaszarens [1JIK, moscHsITh
Ha TIpUMEPax CIOCOObI YMEHBIIIEHUSI U MPETOTBPAILEHUS UX BPETHOTO

BOS)IGIZCTBI/ISI Ha OpraHus3M 4YCJI0BCKa

3.5

CdopMHupoBaHHOCTH YMEHHI MPOBOJAUTH BBIYUCIICHUS c
WCIIOJIb30BAHUEM TIOHSTHS «MaccoBasi JOJI BEIeCTBa B PacTBOPE»,
OOBEMHBIX OTHOUIEHMH Ta30B MPH XWMUYECKUX PEAKLMSIX, MAaCChI
BEI[eCTBA WJIK 00BEMa Ta30B MO0 U3BECTHOMY KOJMYECTBY BEILECTBA,
Macce WIH 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIMH BEIIECTB,
TeII0BOTo 3¢ ¢eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHMSI MacChl

BCIICCTB, IIPEBPAILICHNA U COXPAaHCHUS SHCPIruu




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1

Teopernueckre 0CHOBBI OPraHMYECKON XUMUN

11

[Ipeamer opraHuveckoil XWUMHH: €€ BOSHUKHOBEHME, PAa3BUTHE M 3HAUCHHE B
MOJIYYCHUH HOBBIX BEIIECTB M MAaTEepUANIOB. Teopus CTPOCHUS OPraHUYECKHUX

coequaeHuit A.M. byriepoBa, €¢ 0CHOBHBIE TTOJIOKEHHUS

1.2

CrpykrypHble (OpMyabl OpraHMYeCKHMX BellecTB. ['oMoJorus, wu3oMepus.
XHUMHU4YECKasi CBA3b B OPraHUYECKHUX COCIMHEHMSX — OJUHAPHBIC U KpPaTHBIE

cBs3u. [IpencraBienne o kmaccupukanuy OpraHnIeCKUX BEIIECTB

1.3

Homenknatypa oprannyeckux COeIUHEHHH (cUcTeMarudeckasl)) U TpUBHAJIbHbIE

Ha3BaHMS BaXKHEHUIIINX Hpe)ICTaBPITeHeﬁ KJIAaCCOB OpTaHNYCCKUX BCHICCTB

Yraeroaopoapl

2.1

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUI psall. MeTaH U 3TaH — NpOCTEHIIINE
MIPE/ICTaBUTENN aJKaHOB: (PU3MYECKHEe M XUMHYECKHE CBOMICTBa (peakiuu

3aMelleHus] U TOPEHUs), HAXOXKJCHHE B MPUPOJIe, MOJyIeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKHH PsAd. OTWUIECH W MPOINMIEH —
MpOCTEHIINE MPEJICTABUTENN AIKEHOB: (PU3MYECKHEe U XUMHUYECKHE CBONCTBa
(peakuuu TUIPUPOBAHUS, TAJIOTCHUPOBAHMS, THUIpATAllUU, OKHUCICHUS W

MOJIMMEPU3AIHH ), IOJTY4YEeHHE U IPUMEHEHUE

2.3

Ankamuensl: OyramueH-1,3 wu MerwnOyramueH-1,3: cTpoeHHe, BaKHEHIIHE
XMMHYCCKHE CBOMCTBA (peakius nojaumepusanun). [loydeHne CHHTETHYECKOro

KaydyKa U pE3HUHbI
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AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHH, TOMOJIOTHYECKU I pAd. AI_ICTI/IJ'IGH —
HpOCTGfIH.IHfI npeacTaBUuTCIIb aJKHMHOB: COCTaB, CTPOCHHUC, (bHSPI‘ICCKI/IC u
XHUMHYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHU, TAJIOTCHUPOBAHUA, THApaTaAllNH,

rOpeHI/IH), IMOJIYYCHUC U IPUMCHCHHUC

2.5

ApeHLI. benzon: COCTaB, CTpPOCHHC, q)HSI/I‘leCKI/Ie U XUMHYECKHE CBOMCTBa
(peaKI_II/II/I raJIOr€CHUPOBAHUA U HI/ITpOBaHI/ISI), MOJIYYCHHEC U ITPUMCHCHUC. TOJ'IYOJ'IZ
COCTaB, CTPOCHHUC, (I)I/I3I/I‘ICCKI/IC )51 XUMHUYCCKHEC CBOMCTBA (peaKI_II/II/I
TaJIOTCHUPOBAHUA U HHTpOBaHI/I}I), IMOJIYYCHUC U TIPHUMCHCHUC. Toxcu4HOCTH
ApCHOB. I'enetndeckas CBS3b MCXKAY YIIICBOAOPOJaMH, MPUHALJICKAIUMU K

PAa3JIMIHBIM KJIaCCaM

2.6

[IpupoiHBIE HCTOYHHUKH YTIIEBOAOPOAOB. [IprpoHBIi ra3 U MOMyTHbIE HEDTSIHbIE




ra3el. HedTh 1 e¢ mpoucxoxaenue. CriocoObl nepepaboTku HeTH: TeperoHka,
KPEKUHT (TepPMHUYECKUH, KaTaduTWdeckuid), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX NMPHUMEHEHHE B NPOMBIIUIEHHOCTH U B ObITy. KameHHbIH yrois u

MPOIYKTHI €T0 MepepadoTKH

Kucnopoaconepxaiiine opraHn4eckue coelMHeHNs

3.1

[IpenenpHBIC OTHOATOMHBIC CIIUPTHL. METaHOJ ¥ 3TaHOJI: CTPOCHUE, (pU3MUecKue
M XMMHYECKHE  CBOWcTBa  (peakuud C  aKTHBHBIMH  METaJlJIaMH,
rajJjloreHOBOIOPOJIaMU, TOPEHHE), TMpUMEHEHHE. BoJOopoaHbIE CBS3U MEXKIY
MOJIEKyJIaMH CIIUPTOB. JleMCTBHME MEeTaHOJIa U ATaHOJIa HA OPraHU3M YeJIOBEKa.
MHoOroaroMHbI€ CIIUPTHI. DTUIICHTJIMKOJIb U TIUIEPUH: CTpOEHUE, (PU3nyecKkue u
XUMUYECKHE CBOMCTBAa (B3aUMOJEHCTBHE CO  MICJOYHBIMH  METaJJIaMHU,
KaueCTBEHHAsl peakisi Ha MHOTOATOMHBIE CHUPTHI). JlelicTBHE Ha OpraHu3M

YCI0BCKa. HpI/IMeHeHI/Ie TIMHIEprHa U OTUJICHTJIMKOJIA

3.2

®deHoN:  CTpOCHHWE  MOJEKYJbl, (PHU3UYeCKHe W XUMHYECKHE CBOMWCTBA.

Toxcuunocts peHona. [Ipumenenue GpeHona

3.3

Anpaerunibl ¥ KeToHbI. DopMaibIeTusl, aleTaibIeTu l: CTpOeHuEe, (U3NIECKUE 1
XUMUYECKHE CBOMCTBA (pEaKIIMU OKHCIICHHS U BOCCTAHOBJICHUS, KaYeCTBCHHBIC

peaxiun), noyuyeHue u IpuMeHeHue

3.4

OMHOOCHOBHBIC TpeeNbHbIE KapOOHOBBIE KHCIOTH.. MypaBbHHAs M YKCYCHas
KHCJIOTBI: CTPOCHHE, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (CBOKCTBA, OOIIHE IS
Kllacca KHCJIOT, peaknus dSTepuUuKaIiu), TIOJIydeHHEe W IPUMCHEHHE.
CreapuHOBasi ¥ OJICMHOBAsE KUCJIOTHI KaK MPEJACTABUTEIN BBICIINX KapOOHOBBIX

KUCIIOT. MBllIa KaK COJIH BBICIIIMX Kap6OHOBBIX KHUCIIOT, HX MOIOIIICC ,HeI;'ICTBPle

3.5

CrnosxHble 3pUpPHl KaK MPOU3BOIAHBIE KApOOHOBBIX KHCIOT. ['MAPOIU3 CIIOKHBIX
a¢upoB. XKupsl. ['maponus xxupoB. [lpumeHenue xupoB. buonorudeckas posib

KHUPOB

3.6

VYrneBojpl: coctaB, KiaccuuKaius yrieBoaoB (MOHO-, IW- U TOJKCAXapHUJbI).
['moko3a — mpocrednii MOHOCaxapuJi: OCOOCHHOCTH CTPOCHUS MOJEKYIbI,
(usnueckue U XMMUYECKUE CBOICTBa (B3aumoieiictBue ¢ ruapokcuaom meau(Il),
OKHCJICHHE aMMHAauyHBIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHue,
Opo’kKeHHEe TJIOKO3bI), HaXOKJIEHHE B TPUPOJIE, MPUMEHEHHEe, OMOJIoTHYecKas
pouib. @otocuHTe3. PpyKTO3a KaKk M30Mep IiroKo3bl. Kpaxman u 1nemntono3a Kak
npupoaHble noauMepsl. CTpoeHue Kpaxmana M 1esnono3bl. dusnueckue u

XHMHUYECKHE CBOMCTBA Kpaxmaja (I‘I/I)IpOJ'II/IS, Ka4YCCTBCHHAA pCaKUusl C I/IOIIOM)

A30Tcoz[ep>1<amne OpPraHN4YCCKUC COCIUHCHU

4.1

AMUHOKHCIOTBI Kak aM(i)OTepHLIe OPraHUYCCKUC COCAUHCHUA. duznyecKkue u

XHUMHUYECKHE CBOMCTBA aMHMHOKHCIIOT (Ha mpumMepe I‘J'II/II_II/IHa). buomoruueckoe




3HAa4YCHUE aMUHOKHCIOT. IlenTuanl

4.2

benku kak npupoaHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHasd,
BTOpUYHAsl W TPETUYHAS CTPYKTypa OenkoB. XHWMHUYECKHE CBOMCTBAa OEIIKOB:

TuapoJin3, A€HaTypalusa, Ka4€CTBCHHBIC PCAaKIINU Ha Ocxu

BI:ICOKOMOJIGKy.]I?IpHBIG COCAMHCHUA

5.1

OCHOBHbBIE MOHATUS XUMHUHU BBICOKOMOJIEKYISIPHBIX COEIWHEHUN: MOHOMED,
H0JIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALINU, CPEIHAS MOJIEKYIIIpHAsI
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —

noJMmMepus3anuAa U MMOJIMKOHACHCALI A

5.2

OKCNEpUMEHTAIBHBIE METOJBI M3y4eHHUS BEIIECTB W HX IPEBpAICHUI:
03HAaKOMJIEHHE C 00pa3IiaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KJIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS

1

TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHHU

11

XUMHUYEeCKUH 371eMeHT. AToM. SImpo atoma, M30TOMBI. DJIEKTPOHHAs 000JI0YKA.
DHepreTrHyeckue YpOBHH, MOAYPOBHU. ATOMHBIC OpOUTAH, S-, P-, d-3JIEMEHTBHI.
OcoOeHHOCTH pacrpe/esieHusl 3JIEKTPOHOB 0 OpOUTANsIM B aTOMax 3JIEMEHTOB

HEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOHPUTYpalHsi aTOMOB

1.2

[Tepuoanueckuii 3axoH u [lepronnueckas cucteMa XuMUIeCKUX daeMeHToB . 1.
MenneneeBa. CBsi3b MEPUOAMYECKOTO 3akoHa W Ilepumogumyeckoil cHUCTEMBI
xuMuueckux anemeHtoB JI.JM. MenpeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MCHCHHsI CBOWCTB XHUMHUYECKHX ODIIEMCHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIIaM H MEPHOAM.

3HayeHue MNEPpUOANYICCKOIO 3aKOHA B PA3BUTHU HAYKU

1.3

CTpOCHI/Ie BelIeCTBA. XHMMHUYECKass CBI3b. BHAbI XMMHUYECKOM CBSI3U
(KOBaJ'IeHTHaH HCIIOJIpHAsA W IIOJIApHAsd, HWOHHAasd, MeTaJ'IJ'II/I‘leCKaH). Hongr:
KaTHOHBI M aHHOHBI. MeXaHU3MBI O6p830BaHI/I$I KOBAJICHTHOM XUMHUYECKOH CBI3H

(0OMeHHBIH U JOHOPHO-aKIEeNnTOpHbIN). BogopoHas cBs3b

1.4

BanentHoCTS. 9HeKTpOOTpI/II_IaTeJ'ILHOCTL. CreleHb OKUCICHUS

15

BemectBa MOJICKYJIAPHOTO U HCMOJICKYJISIDHOTO CTPOCHUS. 3aK0oH IOCTOSHCTBA
cocTaBa BelllecTBa. THIIBI KPUCTATINIMICCKUX pCI_HéTOK. 3aBHUCHMOCTE CBOICTBa
BCIICCTB OT THIIA KpHCTaHHquCKOﬁ pCH_IéTKI/I. Ilonsatue o JUCIICPCHBIX

cucremMax. VICTMHHBIE U KOJIJIOUJIHBIE PacCTBOPHI. MaccoBasi 10Js BeIIeCTBa B




pacTtBope

1.6

Knaccugukanus Heopranndeckux coeinHeHnii. HomeHknatypa HeopraHn4eckux

BCIICCTB

1.7

XuMu4ecKkas  peakmsl. Knaccuduxanms XUMHUYECKMX  pEaKkuuii B
HEOPraHWYECKOW M OPraHWYECKON XUMHUU. 3aKOH COXPAHEHMsI MAcChl BEIECTB,

3aKOH COXpaHCHUA U NPCBpAICHUA SOHCPTUH ITPHU XUMHNYCCKHUX PCAKIUAX

1.8

CKopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JIU4HbIX (PaKTOPOB

1.9

OOparumbie peaknuu. XUMHUYECKOe paBHOBecue. DakTOpbl, BIHUAIOIINE Ha

coCTOstHME XuMuueckoro pasHoBecus. [Ipunnun Jle Illarense

1.10

OnektponuTudeckas auccormanus. CuiabHbie U cinaldbie snekTposuThl. Cpena
BOJHBIX paCTBOpOB BCUICCTB: KUCJIasd, HeﬁTpaHI)HaSI, aIeJIouHasl. PeaKHI/II/I HNOHHOTO
oOmeHa

111

OKHCINUTENTHFHO-BOCCTAHOBUTEIIHHEIC pCakunn

Heoprannueckas xumust

2.1

Hemeramnsl. Ilomoxxenne HemetamoB B Ilepuonnueckoil cucreMe XMMUYECKUX
anemenToB J[.1. MenneneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE

CBOMCTBa HEMETAJNIOB. AJUIOTPOIUSI HEMETAJUIOB (Ha MpUMeEpe KUCIOpO/a, Cephl,

dbocdopa u yriepona)

2.2

XWMHUYECKHE CBOMCTBA BAXXHEUIIUX HEMETAUIOB (TaJOr€HOB, CEphI, a30Ta,
dochopa, yrmepoga W KpEeMHHUS) HW = HMX  COeAWMHEHUH  (OKCHIIOB,
KHCIIOPOJACOAEpKAIIUX KHUCIOT, BOAOPOAHBIX coeauHeHuit). Ilpumenenue

BaXKHEHIINX HEMETAJUIOB U UX COEINHEHNHN

2.3

Mertamnel. [lonoxxenue metamioB B Ilepuoguyueckoil cucremMe XHUMHUYECKUX
anemenToB JI.M. MenpaeneeBa. OCOOEHHOCTH CTPOCHHMS DJICKTPOHHBIX 000JIOUYEK
aToMoB MeTayioB. OOmMe gusnyeckue cBoricTBa MeTaiioB. CIlJIaBBI METAJLIOB.

DNEKTPOXUMHYECKUN Psii HAPSHKEHUN METaIJIOB

24

XHWMHYECKHUE CBOWCTBA BAXHEUIIUX METAJUIOB (HATPUH, Kalui, KaJIbIIHH,
MarHui, aJlOMUHUH, IIHHK, XpOM, KEJIe30, MeIb) M UX coeauHeHui. Oomme

CIIOCOOBI IMOJIYy4YCHUSA MCTAJIIIOB. HpI/IMeHeHI/IC MCTaJIJIOB B 6BITy 1 TCXHUKEC

2.5

I'enetnueckas CBA3b HCOPTaHNYCCKHUX BCUICCTB, MPUHAMJICKAINUX K PA3JIMIHBIM

KJ1accaM

XUMHUS U )KU3HD

3.1

Ponp xumuu B oOecrnedeHUH 3KOHOFH‘ICCKOI>1, 3HepFeTI/I‘leCKOI>’I U TIHIIEBOH
6e3OHaCHOCTI/I, pPa3BUTHHU MCIULIUHBI. [lonsatue o HAYYHBIX MCTOJaX IMO3HAHUA

BCIICCTB U XUMHWYCCKHUX pCaKI_II/Iﬁ

3.2

Hpe):[CTaBJ'IeHI/IH 00 O6I.I.[I/IX HAaYYHBIX MNPHUHOUIIAX TPOMBIIIJIICHHOTO ITOJYYCHUS




Ba)XHEUIIUX BEIIECTB. YENOBEK B MHpE BELIECTB M MATEPUAJIOB: BaKHEHUIIUE
CTPOUTEIbHBIE MAaTE€pUAJIbl, KOHCTPYKLIMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KEpamMuKa, MaTepualibl IS 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE U

MUHEpabHbIE yI00peHUs

3.3

XuMHsT W 3I0pOBbE UEJIOBEKA: TIPaBHJIa MCIOJIb30BAHUS JICKAPCTBEHHBIX
penaparoB, paBuia 0€30MMaCHOTO UCTIOIH30BAHUS MTPENApPaTOB OBITOBOM XUMUHU

B IIOBCEIHEBHOU KU3HU




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIA YYEHUKA

O.C. l'abpuensn, U.I'. Octpoymos, C.A. CnankoB

Xumus 10(6a3oBbiif ypoBeHb) Mocksa [IpocBemenue 2024r
O.C. T'a6puensu, .I'. Octpoymos, C.A. Cnaakos
Xumus 11(6a30Bbiii ypoBerb) Mocksa I[Ipocsenienue 2024r

METOANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

O. C.T'abpuensn, U. I'. Octpoymos, 1. B. AkcenoBa MeTtoandeckoe nocobue
s yaurens XUMUS 10 kinace (6a3oBswiit ypoBens) [Ipocsemienue 2019
I"a6puensn, OctpoymoB: Xumus. 10-11 kiaccel. ba3oBbiii ypoBEHb.

Mertoanyeckoe nocooue. Muemosuna 2015
[Mompo6uee: https://www. labirint.ru/books/501790/?ysclid=Im0807qcjj499923
02

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

. https://edu.gov.ru/ — carit Munanpocserienus PO.

. https://edsoo.ru/ — caiiT «EnquHoe conepkaHue 00Imero 00pa3oBaHMs».

. http://samregion.edu.ru —caiitr MuauCcTepcTBa 00pa30BaHUsl W HAyKH
Camapckoit 00s1acTH.

. http://obrnadzor.gov.ru/ — ®enepanbHas ciayxba Mo Haa3opy B chepe
o0pa30oBaHUs U HAYKH.

. www.fipi.ru ®enepanbHBI HHCTUTYT NMEAArOTUICCKUX H3MEPEHUH
(DUIIN).
https://edsoo.ru/constructor/ — Korctpykrop pabodux mporpamm.

. http://Www.prosv.ru — caiit u3narenbctBa «IIpocBerieHue.
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