MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
Komuret o odpazoBanuio Cankr-IlerepOypra

Aavunuctpauus lenrpaabsHoro pailona Cankr-IlerepOypra

I'BOY rumua3zus Nel55
PACCMOTPEHA COI''TACOBAHA VTBEPXJEHA
3acemannem MO 3acenanuemM JAMpeKTOpOM TUMHA3UU

Ilemaroruyeckoro coserta NelS55

TperbsikoBa E.H.
o 19
I;é);TOKOH N5 o1 «02» MIOHA  115070k01 Ne21 0T «09%» Iyitckas O.E.
or. moHs 2026 . ITpuka3 Ne51-0 ot «09»
urons 2026 r.
FOCYLAPCTBEHHOE Moanmcaro undposoii
BIOAMXETHOE nognucbio: FOCYAAPCTBEHHOE
OBLLUEOBPA3OBATEJ/IbHO glﬁouﬂﬁégﬂl?:OBATEﬂbHOE
E YHPEXIIEHIE YYPENKIEHVIE TIMHA3MS Ne 155
TUMHA3NANe 155 LIEHTPATbHOIO PAVIOHA
LIEHTPAJIbHOIO PAMMOHA CAHKT-NETEPBYPTA
CAHKT-METEPBYPTA [Hata: 2026.09.14 14:26:57 +03'00"
PABOYAS ITPOIT'PAMMA

yaeOHoro npeameta «Xumus. bazoBeiii ypoBEeHbY»

s ooygaromuxcs 10 — 11 kmaccoB

r. Caskr - [letepOypr
2026-2027 rr.



HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konneniuu npenoaaBanus ya4eOHOTO
npeaMmera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanum,
peanu3yroX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMbl, U OCHOBHBIX MOJIOKEHUN
«Crparerun pa3sutus Bocniutanusi B Poccuiickoii @enepanuun Ha nepuoa ao 2025
rona» (Pacmopsbkenue IlpaButenbctBa PD ot 29.05. 2015 Ne 996 - p., ot
09.10.2024Ne 704).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJEH,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIONIMM OTAllOM pealu3alui  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YeJI0BEKa, a TAK)KE IKOJIOTHYECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U TPUPOJHON cpene. Peanmsyercs xummueckoe oOpazoBaHHE OOyUYaIOIIMXCS Ha
yYpOBHE CpeHero o01iero 00pa3oBaHus CPeACTBAMH YIeOHOTO ITpeaMeTa « XUMUS,
COJIep)KaHUE M MOCTPOECHHE KOTOPOrO OIPEAENEHbl B IMporpamMme IO XHMHH C
yuéToM crneuuuKy HAayKu XUMHUHM, €€ 3HaueHUs B IO3HAHUM NPUPOABl U B
MaTepuaibHON KM3HHU OOIECTBa, a TAaKXKe C y4ETOM OOLIMX LieJe U MPUHLHUIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHETro OOIIEero
oOpazoBanus B Poccuiickoit deneparuu.

XuMusl Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT O0COOYI0 pOiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHT CBOM BKJIaJl B (POPMHUPOBAHNE PALMOHAIBHOIO HAYYHOT'O MBILLUJICHMUS, B
CO3/1aHHE IIEJIOCTHOTO MpEeJICTaBICHUsI 00 OKpYKAlolleM MHUpPE KaK O €IMHCTBE
NpPUPOABI U YeJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHH HAa OCHOBE MOHMMAaHHS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YaCTbI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCIECIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00ambHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUYECTBA — CBHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJITOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCS 0a30BbIe  KypChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHuyecko xumuu. @OpMHUpPOBAHHE JAHHOW CHUCTEMbI 3HAHUM NMPU U3YICHUU
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBlIeHUH 0 CTpoeHUH BelecTB. CBeieHNs 00 U3y4aeMbIX B Kypce BeIllecTBax
JAI0TCSI B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OpraHM4eckom  XMMHUHU  IOJYy4arOT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

Ilog HOBBIM yrjioM 3peHusi B mpeaMere «XuUMHS» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3YUYEHHBIH HAa YpOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolMMCsT TPEIOCTABIAETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Ennnasg cucrema 3HaHMM O BaXKHEMIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUH, & TAKXKE O XMMUYECKUX PEAKLMAX, UX CYIUIHOCTH U
3aKOHOMEPHOCTAX MIPOTEKaHUs JonoHsAeTcs B Kypcax 10 u 11 knaccoB anemMeHTamu
COJIEpKaHMsI, UMEIOIIUMU KYJIbTYPOJIOTMYECKU W TPUKIAJTHOW XapakTep. OTH
3HaHUSl CIMOCOOCTBYIOT MOHMUMAHUIO B3aUMOCBSI3U XUMUM C JPYTMMHU HayKamu,
PACKpBIBAIOT €€ POJIb B ITIO3HABATEIILHOW U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
Y IPAKTUYECKUX MPUI0KEHUN XUMHUHU, IOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMpoOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTHUUYECKH OCMBICIIUBATH MH(POPMAIINIO U PUMEHSTH €€ 715 OTIOTHEHU S 3HAHUH,
pEeUIEHNs HHTEIJIEKTYabHBIX U KCIIEPUMEHTANIBHBIX NCCIE0BATENbCKUX 3a1a4. B
[IEJIOM COZIepKaHuEe y4eOHOTo mpenMera «XHUMHsS» JTaHHOTO YPOBHS H3yUEHHs
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsE TIOHUMaHus (UIoCOPCKUX HJeH, TaKUX Kak: MaTepuaibHOE EIUHCTBO
HEOPraHMYEeCKOr0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTb TPUPOIHBIX ABICHUHN ITyTEM IKCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agady  BOCIUTaHMS, Pa3BUTHS W COLMAIHA3ALUA
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBHBIX YUEOHBIX JIEWCTBHM, UMEIOIINX 0a30BOE 3HAUCHUE ISl PA3IMYHBIX
BUJIOB JEATEILHOCTH: peEIIeHUus TMpoOsieM, TIOWCKa, aHalu3a W 00paboTKu
uHbopMaIi, HEOOXOAMMBIX ISl TMPUOOPETEHUS OIbITa MPAKTUYECKOH W
HCCIIEIOBATEIbCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXKHOE MECTO B IMO3HAHUU
XUMHUH.

B mpakTthke npenomaBaHus XUMHHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEro OOIIero o0pa3oBaHUs, IPU ONPECIICHUN
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJNeW HU3YyYCHHUS MpeIMETa HanpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XAMHYECKOW HAayKH KaK OOJacCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN
NEATEIbHOCTU YeJIOBEKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHbBIM.



CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IIEJISIMU HU3YUYCHHS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e pOpMHpOBAHHE  CHUCTEMBl XMMHUYECKMX 3HAaHMM Kak  Ba)KHEUIEH
COCTaBJIAIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B OCHOBE KOTOPOM JiexkaT
KJIFOUEBbIE MOHTHUS, QYHIAMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMHUU, OCBOCHUE S3bIKa
HAayKH, YCBOCHHME U T[OHMMaHWE CYIIHOCTH JOCTYHHBIX  0O0O0OIIEeHUN
MHPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMJIEHHE C HCTOpUEH HMX pa3BUTUS H
CTaHOBJICHUS,

e popMHpOBaHKE U pa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BEIIECTB M XHWMHMUYECKUX PEAKIHI, HEOOXOAMMBIX ISl MPUOOpETEeHUs yMEHHUI
OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
IpUPO/Ie, B MPAKTUIECKON U MOBCETHEBHOMN KU3HMU;

e Pa3BUTHE YMEHHUHN U CITIOCOOOB JESATEILHOCTH, CBI3AHHBIX C HAOIIOJICHUEM U
O0OBSICHEHHEM XMMHUYECKOTO JKCIEPUMEHTa, COOJIOJEHUEM MpaBUil OE30MacHOro
oOpallieHust ¢ BEIeCTBaAMHU.

Hapsiny ¢ atum, comepxkaTelibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
mpeaMeTa B IporpaMMe 1o XMMUU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C
HOBBIMH TIPUOPUTETAMH B CHUCTEME cpeaHero oodimiero oOpa3zoBanus. CeroaHs B
NPENoaBaHuy XUMUU B OOJIBIIEH CTENEHN OTAAETCS MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTEe  COJep)KaHusi OOydYeHHs, OPHEHTHPOBAHHOW HA TMOJITOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HabOpoM
3HaHWM, a (PYHKIMOHAJIBLHOM TPAMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHSIMU
AKTUBHOTO IOJYyYE€HUS 3HAHUN U IPUMEHEHUS UX B PEAIbHOM )KU3HU JJI PEIICHUS
NpPaKTUYECKUX 3a]1ay.

B cBs13u ¢ 3THM npu U3y4eHUH npeamera « XUuMush» TOMUHUPYIOIIEe 3HAUEHUE
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

azanTamnus 00y4arouuxcsl K yCIOBUAM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXCsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis1 PAa3JIUYHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOIUMBIX JJII IPUOOPETSHUS OTIBITA JEATETLHOCTH, KOTOPAs 3aHUMAET BAKHOE
MECTO B NO3HAHUM XHWMHH, a TaKXKe [JIs1 OLEHKH C MO3UIMI 3KOJIOTMYeCKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEMIECTB U XUMUYECKUX MTPOIIECCOB HA OPTaHU3M
YeJIoBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUaOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIINXCS aCCOUATUBHOTO U JIOTHUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00acTu «EcTeCTBeHHO-HAyYHbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obiiero oopazoBanus, coctarisieT 68 yaco: B 10 kimacce — 34 gaca (1 gac
B Hegento), B 11 kmacce — 34 gaca (1 gac B Heemio).

COJEPXAHUE OBYUEHMUSI

10 KIJIACC
OPTTAHUYECKASA XUMUA

TeopeTrnyeckne 0OCHOBbI OPraHUYECKON XUMMH

[IpenmeT opraHM4ecKor XUMUHN: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJyYEHUN HOBBIX BELIECTB U MAaTEpUAIOB. TeOopus CTPOCHUS OPraHUYECKUX
coenunenuii A. M. bytneposa, e€ ocHoBHBIE MO0XKeHUsA. CTPYKTypHBIE (DOPMYIIBI
OpraHM4ecKux BemecTB. ['omonorus, wu3omepus. XHUMUYECKas CBA3b B
OPraHUYEeCKUX COEAUHECHUSAX — OJUHAPHBIEC U KPATHBIE CBA3U.

[IpencraBnenne o KiaccupuKauyu opraHUYecKux BemiecTB. HomeHkmaTypa
OpraHUYECKUX COEIMHEHUN (cUcTeMaTUyecKas) W TPUBHAIbHBIE Ha3BaHUS
BAKHEUIIINUX MMPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

DKCINIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
03HAaKOMJICHHE ¢ 00pa3laMy OPraHMYEeCKUX BEUIECTB U MaTepraiaMu Ha X OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OPraHUYECKHUX BEILECTB, HAOJIIOJACHUE M OIKHCaHUE



JEMOHCTPALlMOHHBIX OMNBITOB MO MPEBPALIEHUIO OPraHUYeCKUX BEUIECTB MpPH
HarpeBaHuu (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriesoxopoasl

AnKaHbl: COCTaB M CTPOCHHUE, TOMOJIOTHMYECKHH psa. Meran um sTaH —
MpOCTEHIINE NPEACTABUTEIN AJIKAHOB: (U3MYECKHE WU XMMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHus] U TOPEHHs), HAXOXKJIEHUE B TMPHUPOJIE, MOJYyYEHUE WU
IpUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUN psl. DTUIIEH U MPONWIEH —
OpOCTEHIINe TPEACTABUTENN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOMCTBA
(peakuuu TUJIPUPOBAHMS, TAJOTC€HUPOBAHUSA, THUApPATAIMH, OKHUCICHHUS U
NOJIMMEPU3aLIUN ), TOJIyYeHHE U IPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u metunOyraaueH-1,3: crpoeHue, BaKHEHIINE
XMMHYECKUE CBOMCTBA (peakius nonumepusaiuu). [lomydeHne CUHTETHYECKOTrO
KaydyKa U Pe3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHMSI, TOMOJOTUYECKUN pAJl. ALIETUIICH
— TMPOCTEHMIIMKA TPE/CTAaBUTEIb AJKHMHOB: COCTaB, CTPOECHHE, (U3HUECKHE U
XUMHYECKUE CBOWMCTBA (peakluy THIPUPOBAHUS, TAJIOIT€HUPOBAHUS, THIpaTaIUH,
rOpeHus), MoJy4YeHue U IpUMEHEHHE.

Apensbl. benson: coctaB, crpoeHue, (puanyeckue M XUMHUYECKHE CBOMCTBA
(peakiuu raJIoreHUPOBAaHUA U HUTPOBAHUS), MOJYYCHHE W NMpUMEHeHue. 1oayon:
cocmas, cmpoenue, uzuyecKkue U  XUMUYecKue  ceolcmea  (peaKyuu
2A7102eHUPOBAHUS U HUMPOBAHUSL), nolyyenue u npumenerue. TOKCUIHOCTb ApEHOB.
I'eneTnyeckass CBSI3b MEXKAY YIJIEBOJAOPOAAMH, MPHUHAMICKAIUMHU K Pa3IMYHbIM
KJIacCaM.

[IpupoaHble MCTOYHUKHM YTIIEBOAOPOAOB. I[IpupoaHblii ra3 W MHONMYTHBIC
HedTsaubie ra3pl. HedTs u e€ mpoucxoxnaenue. CrocoObl mnepepaboTku HedTH:
NEeperoHka, KpEKUHT (TEPMUUYECKHUM, KaTaauTUueckuil), mnupoius. I[IpoayKTsl
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBINIJICHHOCTA U B ObITYy. KaMeHHbII
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
O3HAKOMJIEHHE ¢ 00pa3llaMy IJIACTMACC, KaydyKOB U pe3uHbl, Koyuiekun « Hed oy
U «YT0Jb», MOAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJIOT€HONPOU3BOIHBIX,
[IPOBEJICHHE IPAKTUYECKOW PabOThI: MOJYyUYEHHUE STUIIEHA U U3yUYEHUE €ro CBOMCTB.

Pacuérnbie 3anaum.

BoluncneHuss 1Mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Maccbl, 00bEMa,
KOJINYECTBA MCXOJHOI'O BEIIECTBA WM MPOAYKTA PEAKIHUH IO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOAYKTOB PEAKITUH ).



Kucaopoaconepskaniue opranudecKue coeJMHEHHUs

[IpenenbHble OAHOATOMHBIE COUPTHI. MeETaHON U 93TAHON: CTPOEHUE,
dbu3nyeckue W XUMHUYECKHE CBOMCTBA (peakiMM C aKTUBHBIMH METAJJIAMH,
rajoreHoBOJOpoJaMu, TOpPEHUE), NpUMEeHeHHe. BoaopoJHble CBS3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOIa U 3TaHOJIa Ha OPraHK3M YeJIOBEKa.

MHOroatoMHbl€  CHUPTHL. DTUJEHIJIMKOAbL W  TJUIEPUH: CTPOEHUE,
dbu3nMyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJIEHCTBHE CO  IIEJIOYHBIMU
MeTaJlylaMU, Ka4eCTBEHHAsl peakiusi Ha MHOroaTOMHbIE cnupThl). [lelicTBue Ha
opraHusMm 4enoBeka. [I[puMeHeHue rimiepuHa u dTUICHTITUKOJIS.

®deHoy: CTPOCHHE MOJEKYJbl, (U3UYECKHME U XUMHUUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ipumenenue denona.

Anpaerunpl U Kemowusl. DopManbAeTrujl, aleTadbAeTU]l: CTPOCHHE,
dbu3nUecKkue U XUMHUYECKUE CBOWCTBA (PEaKIMU OKHUCJIEHUS W BOCCTAHOBIIEHUS,
KaueCTBEHHBIC PEAKIINH ), TOJYUYCHHE U IPUMEHCHHE.

OHOOCHOBHBIE TMpeIeNIbHBIC KApOOHOBBIE KUCIOThL. MypaBbHHAS U YKCYCHAs
KHUCIIOTBI: CTpOSHHE, (PU3NUECKHNe U XUMMUUYECKHUE CBOMCTBA (CBOMCTBA, 00IIME st
KJlacca KUCJIOT, peakius dTepudukaum), moxyueHue u npuMmenerne. CreapuHoBas
U OJISMHOBAasl KUCJIOTHI KaK IMPEJICTABUTENIM BBICIINX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOOIIEE JECHCTBHE.

Cnoxnble >QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KucjoT. [uaponus
cinoxHbIX 3¢upoB. Kupsel. ['naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.

VYrneBonsl:  cocTaB, KiIaccupUKauMs ~— yriaeBoioB  (MOHO-, JAH- W
noJiucaxapubl). I'Joko3a — MpoCcTeHIuii MOHOCaXapuI: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIBI, (PU3MYECKUE U XUMUUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C THAPOKCUIIOM
menu(ll), okucnenne aMmmMuadyHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHue,
Opo’KeHHe TII0KO03bl), HAX0XKICHHUE B PUPOJIE, TPUMEHEHUE, OMOIOTHYECKast POIb.
dotocuHTe3. pyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnonosa kak npupoaHbie noaumepsl. CTpoeHHe Kpaxmalia U
ueutoao3bl.  DU3MYECKMe M XUMUYECKHME CBOMCTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAsl pEaKIUs C HOJIOM).

OKCIEpUMEHTAIIbHbIE METOAbl HU3YYEHHUSI BEIIECTB M HUX [PEBPALICHUI:
MpOBEJICHNE, HAOIIOJICHHE W OINUCAHHE JIEMOHCTPAIMOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCIEHHE >TaHOJa
okcugoM Menu(ll)), MHOroatoMHbIX CHUPTOB (B3aMMOJACIHCTBHUE TJIUIEPUHA C
ruapokcuaom meau(ll)), anprerngoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBUE Kpaxmalla C HOJIOM),
MIPOBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.



Pacu€rHbie 3anaum.

Bbluncienuss 1o ypaBHEHHIO XHUMHUYECKOM peakuuu (Maccel, 00BEMa,
KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEaKIMHU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepKanue OpraHndeCcKue COEqUHEHHUS.

AMMHOKHUCIIOTHI Kak aMm(GOTEpHbIE OpraHudeckre coeauHeHus. Gusndeckue u
XUMHYECKHE CBOMCTBA aMHUHOKHCIOT (Ha NpuMepe TIiuuuHa). buonormueckoe
3HaYe€HUE aMUHOKUCTOT. [lenTubl.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSpPHbIE coeauHeHus. [lepBuunas,
BTOpUYHAs M TpeTHYHAas CTPYyKTypa OeikoB. XHMHUYECKHE CBOMCTBa OEJIKOB:
TUIPOJIN3, IeHaTypallks, KaUeCTBEHHbIE PEaKlMU Ha OeNKu.

OKCIepUMEHTAJIbHBIE METOJIbl HW3YUCHMsI BEHIECTB W WX NpEeBpalleHUN:
HAOJIIO/ICHUE W OMHMCAHHUE JEMOHCTPALMOHHBIX OMBITOB: JIEHATYpalMs OEJIKOB IpH
HarpeBaHMMU, IBETHBIE PEAKIIUU OEIJIKOB.

BbicokoMoJieKy IsipHbIE COeUHEHUS

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJICKYJIIPHBIX COCIUHEHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BE€HO, CTETICHb MOJMMEPU3AINH, CPEIHAS MOJEKYIsIpHas
macca. OCHOBHBIE METOJBI CHHTE3a2 BBICOKOMOJEKYJSIPHBIX COCIUHEHUN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALUS.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3EU MPU U3YUYCHUHU OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
HAyYHBIX MOHATUMA, TaK U MOHSATUH, SBISIIOIIUXCA CUCTEMHBIMU [JISI OTIAEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIEC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOPHsl, aHAJIU3, CUHTE3, KiaccudUKaIus, NeprUoIUnIHOCTh, HAOIIOJECHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEJIMPOBAHME.

®usnka: MaTepusi, DJHEprusi, macca, aToM, JJIEKTPOH, MOJIEKya,
HPHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BellleCTBa, (GU3NYECKHUE BEIUYMHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusi: kmerka, opranmsm, Omocdepa, oOMEH BEHmECTB B OpraHU3ME,
doTocuHTe3, OHWOJOTMYECKH AaKTUBHBIE BemecTBa (OCNKH, YTIEBOABI, KHUPHI,
bepmeHThI).

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,

PECYPCHI.



TexHomorus: IMUOICBLIC TIPOAYKTBI, OCHOBBI pallMOHAIIBHOI'O IIMTAHUA,
MOIOIIKUE CPpECACTBA, JICKAPCTBCHHLIC 1 KOCMCTHYCCKUC IIPCIIapaThbl, MATCPUAJIbI U3
HCKYCCTBCHHBIX U CUHTCTHYCCKHNX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUM

XuMu4eckud anemMeHT. AtoMm. Sapo aroma, W30TONBI. OJNEKTPOHHAs
000J104YKa. DHEPreTUYECKUe YPOBHHU, MOMYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeliesieHUs] 3JIEKTPOHOB MO OpOUTaisiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHASI KOHPUTYpAITUS ATOMOB.

[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CBsi3p nepuogudeckoro 3akoHa u Ilepuonnyueckoil cucTteMbl
xumuueckux aneMmeHToB [[. . MenpaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXXKHBIX BEIIECTB IO TpynnaM H TepHoJaM.
3HaueHUE NEPUOINYECKOTO 3aKOHA B pa3BUTUH HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBA3b. BHIbl XWMHYECKON CBA3U
(xoBaJIeHTHAsl HEMOJSpHAs M TOJSpHAsl, MOHHAs, MeTa/uinyeckas). MexaHu3MbI
oOpa3oBaHHs KOBAJIEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHelil). BopopoaHnass cBs3b. BaneHTHOCTh. ONEKTPOOTPULATEIBHOCTb.
Crenensb okucneHus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THUIIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[TonaTne o0 nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBHI.
MaccoBast 10JIs1 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K PAa3IMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Krnaccudukamms — XMUMHYECKHX — peakmuid B
HEOPraHMYECKON M OpPraHMYECKOW XMMHUH. 3aKOH COXPAHEHUsI MAcChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3nuHbIX (pakropoB. OOpaTumble
peakuun. XuUMHYECKOe paBHOBecue. DakToppl, BIUAKOIIME HA COCTOSHHE
xumuueckoro paBHosecus. [Ipunnnn Jle [latense.

DnexTponuTnyueckas auccounarysa. CriibHbIE U ciadbie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.



OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
nemoHcTpauus Tabmun «llepuoanyeckas cuctema xumudeckux snemenTos . .
MenneneeBay, U3ydeHUE MOJENed KPUCTAUIMUECKUX PEHIETOK, HAOMIOICHUE U
OMHUCaHue AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3I0KEeHUE EPOKCUIA
BOJIOpPO/ia B MPUCYTCTBUU KaTAJIM3aTOpa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C MMOMOIIIBIO0 YHUBEPCATBLHOTO MHANKATOPA, PEaKIIMK HOHHOTO 0OMEHa), MPOBE/ICHNE
MpakTU4YecKkoil padoThl «BrnusHue pa3inyHbIX PaKTOPOB HA CKOPOCTh XUMHUYECKOM
peaxkuumn».

PacuétHnlie 3agaun.

Pacu€éTtel 1O ypaBHEHMSIM XMMHUYECKHX pEaKkluil, B TOM 4YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, pACUETHI C UCIOJIB30BAHUEM MOHSITHS «MACCOBAsSI 1015
BEIIECTBAY.

Heopranuueckast xumMmus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumudeckux asnemMeHToB JI. M. MeHueneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauloB (Ha MpUMeEpe
KHUCIIOpOJia, cephl, hochopa u yriaeposa).

XHWMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TajlOT€HOB, CEpbI, a30Ta,
dochopa, yrmepoga U KpeMHHs) M MX  COEAUHEHUH  (OKCHJOB,
KHCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COETMHEHUN ).

[IprMeHeHne BaXXKHENIINX HEMETAJIIOB U UX COCIMHEHUM.

Meramisl. Ilonoxenue meramnoB B Ilepuoguueckoint cucreMe XUMHUYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0UYCK
aToMoB MeTasuioB. O0mme Quiznueckre cBoicTBa MeTauioB. CrsiaBel METAJUIOB.
DJIEKTPOXUMUUECKUMN Psijl HAMPSHKEHUM METaJJIOB.

XUMUYECKHE CBOMCTBA BaKHEUIIMX META/UIOB (HATPWM, Kalul, KaJbIWH,
MarHui, aJlOMUHHM, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHCHHUIA.

OO6mme crocoObl ModydeHus: MeTauioB. [IpuMeHeHne MeTajioB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
M3ydeHHe KOJJIEKIMH «MeTamibl W CIJIaBbl», 0Opa3llOB HEMETAJUIOB, PEIICHHE
OKCIIEPUMEHTATBHBIX 3a/1a4, HAOJIOJIEHUE W OIHCAHWE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE THUAPOKCHIA ATIOMUHUS C PAaCTBOPAMU
KHUCJIOT U 1IEJI0Yel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAJIJIOB).

Pacuérnbie 3anaum.

Pacué€Tter mMaccel BemecTBa Wi 00BbEMA ra30B MO W3BECTHOMY KOJIUYECTBY
BeIlleCTBa, Macce Wi O0BEMY OJHOTO W3 YYacCTBYIOIIMX B PEaKIMU BEIIECTB,



pacu€tbl Macchl (00BEMA, KOIMYECTBA BELIECTBA) MPOAYKTOB PEAKLIUU, €CIH OJHO
U3 BEILIECTB UMEET MIPUMECH.

XuMHA U )KU3Hb

Ponp xumMum B 0OecriedyeHUU SKOJIOTUYECKOU, SHEPreTUYECKOU M MUIIEBOU
0e30MacHOCTH, Pa3BUTHUM MeIULMHBI. [IoHSATHE O HAyYHBIX METOAAX MO3HAHUSA
BEIECTB U XUMHUYECKUX PEAKIIH.

[IpencraBienuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBILIIEHHOTO
MOJIYYEeHHs BaXKHEHIINX BELIECTB.

YenoBek B MHUpPE BELIECTB M MaTEpHAJIOB: Ba)KHEHIIME CTPOUTEIbHBIE
MaTepHualibl, KOHCTPYKIMOHHBIE MaTepuaibl, Kpackd, CTEKJO, KepaMuKa,
MaTepHalbl ISl AJEKTPOHUKH, HAaHOMAaTepHUalibl, OPraHUYEeCKUE U MUHEpPAJbHbIC
yI00peHus.

XUMHST ¥ 3/10pOBbE YEJIOBEKA: MpaBWia HCIOJb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuiia 6€30MaCHOTO0 UCIIOJIb30BaHUS MPENapaToOB OBITOBON XMMHUU B
MOBCEJHEBHOM JKU3HMU.

MexnpeIMeTHbIE CBS3H.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€d MpU  H3yuyeHUH oOmed u
HeopraHudeckoil xumuu B 11 Kilacce OCyIIECTBISETCS Yepe3 UCMOIb30BaHUE Kak
OoOlIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SBJISIOUIUXCS
CUCTEMHBIMH JIJI1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBbIE MOHSATHUS: HAy4dHBIM (DakT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIacCUPUKaIUs, TMEepPUOJUYHOCTb, HaOIIOACHHE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHHE.

®duznka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PaJNOAKTUBHOCTb, MOJIEKYJIAa, SHEPIrE€TUUECKUI YPOBEHB, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MYECKUE BETUYMHBI M CAUHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusa: knerka, opraHu3M, OSKocucTeMa, Ouocdepa, Makpo- H
MUKpPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BELIECTB B OpraHU3MeE.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAaEeMble, TOILUIMBO,
PECYPCBHIL.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO
CTPOUTENIBHBIX MaTEPHUATIOB, CEJIBCKOXO3SIMCTBEHHOE IPOU3BOACTBO, IHILIEBAS
IPOMBIIUIEHHOCTh,  (papMaleBTUYECKasi  MPOMBILIUIEHHOCTb,  MPOU3BOJICTBO
KOCMETUYECKHUX IpEenapaToB, MPOU3BOJCTBO KOHCTPYKLIHOHHBIX MAaTepUasos,
AJIEKTPOHHAs MPOMBILIEHHOCTh, HAHOTEXHOJIOT U H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOEHHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISIETCS] CUCTEMHO-JEATETbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKON TPaKTAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOTIPEIEIEHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMHU, NPUCYIIUMH LEJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIN U CTPOUTH )KM3HECHHBIE TJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPaXJTAHCKOTO OOIIECTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHONM M TMPAKTHUYECKOW JESITEIbHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTaBICHUS O COLUMAIbHBIX HOPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIIBHOCTH MTPHU CO3/TaHUU YUECOHBIX
MIPOEKTOB, PEIICHUHN YYECOHBIX U MO3HABATEJIBHBIX 3a]1a4, BBIMOJTHEHUH XUMUYECKUX
AKCTIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTHIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca 1 MO3HABATEILHBIX MOTHBOB B MIOJIYYEHUH U MTOCIICAYIOIIEM aHATN3e
uH(OpPMaIINK O TIEPEIOBLIX JTOCTHIKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaJbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro MW 0Oe3omacHOro o0pasza JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE30I1MacCHOr0 OOpaIleHHUs] C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTH TMPaBUI HUHIAUBHUAYAJbHOTO U  KOJUIEKTHBHOI'O
0e30macHOTr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIBCKOU
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3inyHOro pojaa, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mnpodeccun M peaau3aiuud COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCSAIIUX Bpel OKpYKarouen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH AKOJIOTMYECKOU HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
LIMBWIN3ALINN: B €€ T'YMaHHUCTUYECKON HAITPaBJIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepHaTbHOM KYyIbTYPHl, PEIMIEHUH TIOOAIBHBIX MPoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCTEIIHOTO TPY/a ¥ SKOJIOTUYECKUA KOM(DOPTHOM KUZHH KAKIOTO YIeHA OOIECTRA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IOHUMAaHUS CYIIHOCTH METOJO0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMble 3HaHUS JIJIsl aHAJIu3a U OOBSICHEHUSI SIBIICHUM OKPYXAIOIEero Mupa u



MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eN1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U MMEIOIINXCS JAHHBIX C LEJbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NESATENBHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cepax NpoPpeccuoHalIbHON
NEATEITBHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMmeTa «XUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHUSA, OTPAXAIOIINC
OCJIIOCTHOCTH HaquOﬁ KapTHHBI MHpa U CHGIII/I(bI/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKadX (MaTepI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (1)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-OI[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U I[pyrI/IG);

YHUBCPCAJIBHBIC yqe6HLIe HCﬁCTBHH (HO3HaBaT€HI>HI>I€, KOMMYHHKATHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJILHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHUS W YHUBEpCAJbHBIC yueOHBIE
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeranpeagMeTHbIE PE3yabTaThl OTPA)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU NOo3HABaTeJbHBIMH
JEeUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENIENIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJITAThI AEATEILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCTIOJIb30BAaTh MPU OCBOCHWUM 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUN W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU i1 KIACCU(PUKAIIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMu4eckas (hopmysia, ypaBHEHUE XUMHUECKON peakinu
— MPU pElIeHUH Y4eOHBIX MO3HABATENBHBIX M TMPAKTHUUECKUX 3a7ad, MPUMEHAThH
Ha3BaHHBIE MOJICJIbHBIC MPEJACTABICHUS ISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJOB HAYYHOI'O0 MO3HAHUS BEUIECTB M XUMUUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yIbTATOB MCCIICOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
IMOMCKY METOJIOB PELICHHUS PAKTUYECKUX 3a/]1a4, IPUMEHEHUIO Pa3JINYHbIX METOIOB
[MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYUHBIHN SI3bIK B KAYECTBE CPEJICTBA MPU PadOTE C XUMUYECKOU
uHOopMaLMe: MPUMEHSITh MeXINpeAMeTHbIe ((pu3nueckue M MaTeMaTHYECKHE)
3HaKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJAaeMOil TeMbl B XOJ€ JUajgora u/uin
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMHM TIPH BHITIOJIHCHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071e 00CyX/IeHHs] 1 OOMEHa MHEHUSMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  aJlfOPUTM JIEUCTBHA TpHU
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JI€SITEIbHOCTH HA OCHOBE caMoOaHaln3a u
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHU B TTIO3HAHUU SIBJICHUN TTPUPOJIHI,



B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTHU, €€ (PYHKIHMOHATIBLHOU
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpeae;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATaIOIINE TOHATUS (XUMHUYECKUU DJIEMEHT, aToM, JJICKTPOHHAs
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHas
Macca, MOJISIpHBIN 00bEM, YIIIEPOAHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINa, PaauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUUECKHUH PsI/I, TOMOJIOTH, YTIIEBOIOPOIbI, KHCIOPO 1
a30TCOJIep)KalllUe COEIUHEHHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBLICOKOMOJICKYJISIDHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS
oprannueckux BemniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsI MAacCChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUs NPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTHMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCTOJb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMysn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMH XHMHUYECKUX PEaKIHid,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJISl WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyYEHHBIX
OpraHWYEeCKUX BEHIECTB IO HUX COCTABY U CTPOEHUIO K OINPEAeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbl, KHUCIOPOI U a30TCOAEpIKaIIue
COEIMHEHUSA, BBICOKOMOJIEKYIJIIPHbIE COEIMHEHMS), JaBaTh KM Ha3BaHUS 10
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIHHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, NPOIMIEH, AalETUJIEH,
STWJICHTJINKOJb, TJIHMIEPUH, (eHol, (popMaibIerus, ameTaabIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, TIIH0K03a,
bpyKTO3a, Kpaxmal, eJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKEHHUS TEOPUU CTPOCHHUS
opranuyeckux BemectB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BELIECTB;



c(hopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3HUECKUE
U XHUMHYCCKHUE CBONCTBA THUIWUYHBIX TMPEACTABUTEIICH pa3IMYHBIX KIACCOB
OpraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, 3TUJICH, IPONIWICH, alleTHIeH, OyTaaueH-1,3,
MeTuwiOyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAHOJI, STUICHTIIUKOJIb, TTUIEPUH, (HEHOI,
aneTagbJerua, MypaBbUHAS U YKCYCHAsl KUCJIOTHI, TJIFOKO3a, KpaxMall, IIeJUTI0J103a,
aMUHOYKCYCHasl KHUCJIOTa), WUIIOCTPUPOBATh T'EHETUYECKYIO CBS3b MEXIY HUMHU
YPAaBHCHHSIMU COOTBETCTBYIONIUX XHUMHYECKUX pEAKIHH ¢ WCIOJb30BAHHEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HEDTh, MPUPOAHBIN T'a3, YToJib), CIOCOOBI UX NEPEPAOOTKU U MPAKTUUECKOE
PUMEHEHHE MPOYKTOB MepepadoTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCICHHS 110 XUMHUYCCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
PeaKIu 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB
WM TIPOJTYKTOB PEAKIINHN);

chOpMUPOBAHHOCTh YMEHHMH BJIQJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HayYHOTO IMO3HAHMS, HCIIOIb3YEMBIX B XUMHUU TP U3YUYCHUU BEIICCTB M
XUMUYECKUX SBJIICHUHN (HAOJI0/ICHHE, U3MEPEHUE, DKCIICPUMEHT, MOJICITMPOBAHNE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJIA TPUHATUS pPEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMHUECKOU
nocyaoi u JabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (TIPEeBpaIeHUs] OPTaHUYECKUX BEUIECTB IPU HATPEBAHUH, TTOTYUCHHE
ATUJICHA U N3YYCHHE €T0 CBOWCTB, KAUECTBEHHBIE PEAKITUN OPTAHUYECKUX BEIIECTB,
JeHaTypalusi OEJIKOB IPH HArPEBaHUU, LIBETHBIE PEAKIIUUA OEJIKOB) B COOTBETCTBUU
C TMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TpU OOpalleHHH C BEHIECTBAMHU W
7a00paTOpHBIM ~ O0OpPYNOBAaHWEM, TMPEACTABIATh PE3YNbTAThl  XUMHYECKOTO
dKCIIepUMEHTa B (opMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIMX pEAKIUN WU
(dbopMyIHpOBaTH BEIBOJIBI HA OCHOBE dTUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyl) U3 pPa3HBIX KCTOYHUKOB (CpPEACTBA MAacCCOBOM
undopmaruu, MHTEpHET U ApYyTrHuX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
1enecooOpa3Horo MOBEJAEHUS B ObITY W TPYAOBOM JESTEIBHOCTH B LEJAX
COXpPaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON Cpelbl, OCO3HABAThH



ONaCHOCTHb BO3JCHUCTBUS HA JKUBbIC OPraHU3MBbl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIEHUSI W TPEAOTBPAILLCHUS HX BPEIHOTO BO3ICUCTBUSA HA OpPraHu3M
YeJI0BeKa;

JUIs 00yYaroImMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJlaX TIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CAENbIX W CIa0OBUIALIIMX OOYyYarOUUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmeTHbie pe3ynabTaThl OCBOSHUsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUU MBIIIJICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7ad U SKOJOTHUYECKU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOIHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, H30ToI, S-, pP-, d-
AJIEKTPOHHBIE OPOHWTAIIM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TUMBl ~XUMUYECKHUX  PEaKIUi, pacTBOp, DJICKTPOJMTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJUTHYECKAsT JUCCOLMAIUA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW pPEaKIMy, XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XUMUHU,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUHU U OE30MacCHOM HCIOJb30BAHUN BAKHEHIITNX HEOPraHUUECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHH BBISABIATH XapaKTEPHBbIC MPHU3HAKH TIOHSITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME MOHATHS MPHU
ONMHCAaHUM HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHHUI;

c(hopMUPOBAHHOCTh YMEHHMH HCIIOJIb30BAaTh XHUMHUYECKYIO CHUMBOJIMKY JIJIs
cocTaBiicHUsS (QopMyn BEIIECTB U  ypPaBHEHUM  XHMHYECKHUX  PEAKIIHH,



cucreMarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbd TIa3, YIVIEKUCIbIA ra3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, MUTHLEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPENIENATh BAJICHTHOCTh U CTETIEHb OKUCJICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUWHEHMSX PA3IMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBS3U (KOBaJICHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHASI) B COCAMHEHUSX, THUII
KPUCTAJTUYECKOW PEmIETKM KOHKPETHOTO BeIlecTBa (aTOMHas, MOJICKYJISIpHas,
WOHHAs, METAJTUYECKAs), XapaKTep CpPeAbl B BOJHBIX PAaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUH yCTaHaBIIMBATh MPUHAJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB IO WX COCTaBY K OMNpPEACIIEHHOMY KiacCy/rpymnme
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM(OTEpHBIE TUIPOKCUJIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa v J€MOHCTPUPOBATH €0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoauueckoir CUCTEMBI
XuMuuyeckux sjementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, -
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETHUECCKHUE YPOBHNY, OOBICHATH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMUUYECKHX DJIEMEHTOB M MX COCAWHEHUM IO MEepHoJaM U
rpynmam [lepuoauueckont cucteMbl XUMUYECKUX 3eMeHToB /. 1. Menneneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKJIaTh CYIIECTBOBAHME T'€HETUUYECKOW CBSI3M MEXIYy HEOPraHMYEeCKUMU
BEIIIECTBAMU C IMOMOILbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCH(PUIIMPOBATh XUMHYECKUE PEAKIIHH II0
pa3IMYHBIM TpU3HAKaM (YUCIY M COCTaBY pEardpyrolux BEIIECTB, TEIJIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIICHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHM COCTaBIIATh ypPaBHCHUS PEAKIUH pPa3IuIHBIX
THUIIOB, TIOJIHBIC M COKpPAIIEHHBIC YPABHCHHS PEaKIIMii MOHHOTO OOMEHA, yUUThIBas
YCIIOBUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT 1O KOHIIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIUH, TOATBEPKIAIOIINE
KAQYECTBCHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, pPACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;



c(hOpMUPOBAHHOCTh YMEHHMI  pPACKpPhIBaThb CYHIHOCTh  OKHCJIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKUUi MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
JTUX pEaKLuu;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOW KHUCIIOThI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNU 00 OOUIMX HAYyYHBIX MPUHIMUMNAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYUCICHUS C UCIOIb30BAaHUEM
MOHSITHS «MaccoBasi 10Jis BEILIECTBA B PACTBOPE», 00bEMHBIX OTHOILLIEHU ra30B MpHU
XUMHUYECKUX PEeaKIUsAX, MacChl BEIIECTBA WU 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYAaCTBYIOLIMX B PEAKIIUU
BEIIECTB, TEIUIOBOrO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChI
BEIIECTB, MPEBPAICHHS U COXPAHECHUSI DHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHUM COONIOJATh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
nocyAoi U JabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpPMHPOBAHHOCTh YMEHHM TJIAHUPOBATH U BBIMIOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3iokKeHUEe MEepPOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTald3aTopa,
OTpEJICTICHHE Cpebl PpPAacCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIIn,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIC peakIuu Ha cyibdar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PEIICHUE HKCIIEPUMEHTATBHBIX 3a/ad IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMHU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO OJKCIIepuMeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIHNI U POPMYITHUPOBATH BEIBOABI HA OCHOBE 3TUX
pPE3yIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpMAINIO, TOJNy4aeMyl0 U3 pa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOU
KOMMYHUKalnK, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
[1eJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3JI0POBbSl U OKPYXAKOIIEH HPUPOJHON CpeIbl, OCO3HABAThH
OMAacCHOCTh BO3JCHCTBHS Ha )KMBBIE OPTAaHU3MbI OMPEICIEHHBIX BEIIECTB, IOHUMAs



cvbpicn mokasarenst IIJIK, TOSCHATP Ha mMpuUMeEpax CHOCOObI yYMCHBIICHHS W
MPEIOTBPANICHHS X BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OYYaroIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBSI: YMCHHE
MPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX IO3HAHUS BEIISCTB U
XUMHYECKUX SBICHUM;

JUIA  CIIEMBIX W CcHabOBUIAMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpains nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3 http://www.xumuk.ru/
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aJTKAHBI 2 http://www.xumuk.ru/
HenpenenbHble yrieBoa0pOIbl: alKEHBI,
2.2 pel - HOPOA 6 1 http://www.xumuk.ru/
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YIIeBOI0POIbI 2 http://www.xumuk.ru/
[IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U
24 PHpO 4 AOPOR 3 1 http://www.xumuk.ru/
UX mepepadoTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHust
3.1 Cnuptel. ®enon 3 http://www.xumuk.ru/
Anbaerunbsl. KapOOHOBBIE KHCITOTHI.
3.2 ACTIA P 7 1 http://www.xumuk.ru/
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1 http://www.xumuk.ru/



http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.xumuk.ru/

Hroro no pazneny

13

Pa3znen 4. A3oTconep:kane opraHudecKue coeTnHeH

us

4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 3 http://www.xumuk.ru/
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKYIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccer. Kayuyku. Bonokna 2 http://www.xumuk.ru/
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



http://www.xumuk.ru/
http://www.xumuk.ru/

11 KVIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u Ilepronueckas cucTeMa XUMHYECKUX 3 http://www.xumuk.ru/
anemenToB J. 1. Menaeneera
.M
19 Crtpoenue BemiectBa. MHOTOOOpasme 4 htt://www.xumuk. ru/
BECIICCTB
1.3 XUMHUYECKUE PEAKITUU 6 1 1 http://www.xumuk.ru/
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Meramib 6 http://www.xumuk.ru/
2.2 Hemerans 9 1 http://www.xumuk.ru/
53 CBs13b HEOPTaHMYECKUX U OPTaHUYECKHIX 5 htt:/fwww.xumuk.r/
BEILIECTB
Utoro no pazneny 17 http://www.xumuk.ru/
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHS U )KU3HD 4 http://www.xumuk.ru/
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I1IO ITPOI'PAMME 34 2 3



http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.xumuk.ru/
http://www.xumuk.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

1 [Ipeamer opraHn4ecKON XUMHH, €€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpoeHUST OPTaHUIECKUX

2 coequaeHuit A. M. byrneposa, eé 1
OCHOBHBI€ TTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
opraHnueckux BemiectB. HomeHnkinatypa

3 P P 1 http://www.xumuk.ru/
(cucTemaTuyeckas) U TPUBUATIbHBIC
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHE

4 . P ’ 1 http://www.xumuk.ru/
TOMOJIOTHYECKUHN Psifl
Mertan u 3TaH — OpocTeuIme

5 P 1 http://www.xumuk.ru/
MIPEICTaBUTENIH aJIKaHOB

6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1 http://www.xumuk.ru/
DTWJIEH U MPOIUJIEH — MPOCTEHIINE

7 P P 1 http://www.xumuk.ru/
MIPE/ICTAaBUTEIH aJTKEHOB

3 [Ipaktuueckas pabota Ne 1. «Ilomyyenue 1 1
STUJIEHA U U3YUYEHUE €0 CBOMCTB
Anxanuensl. byranuen-1,3 u

9 MeTunoyraauen-1,3. Ilonyyenue 1 http://www.xumuk.ru/

CUHTCTUYCCKOTO KaydyKa U PC3UHLL
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10

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUH PSI.
AneruiieH — npocTteimumit
MIPEJICTAaBUTENb AJTKHHOB

http://www.xumuk.ru/

11

Beluncnenus 1o ypaBHEHUIO
XUMUYECKON peaKLun

12

ApeHbl: 6eH3011 ¥ ToyoJ. TOKCUYHOCTh
apeHoB

http://www.xumuk.ru/

13

['eneTnveckas CBsI3b YraeBO0POIOB,
MPUHAUISKANUX K PA3TUIHBIM KJIaccam

14

[IpupoIHbIE NCTOYHUKH YTJIEBOIOPOJIOB:
TIPUPOJTHBIN a3 U NOMYTHBIE HEPTIHBIC
ra3bl, HeTh U IPOIYKTHI €€
nepepaboTKu

http://www.xumuk.ru/

15

[TpupoTHBIE HICTOYHUKH YTIIEBOIOPOIOB:
MIPUPOTHBIN Ta3 U MOTYTHBIC HEPTSIHBIE
ra3sl, HepTh ¥ MPOIYKTHI €&
nepepaboTKu

http://www.xumuk.ru/

16

KountponpHas pabota no paszaeny
«YTIIeBOIOPOIBI»

17

Hpe,[[eJ'IBHLIe OJJHOATOMHBIC CITUPTHI:
MCTAHOJI 1 OTaHOJI. BO,Z[OpOI[HaSI CBA3b

http://www.xumuk.ru/

18

MHoroaToMHbIC CIIUPTHBI: STUJIICHIJINKOJIb
U INIMLOCPpUH

http://www.xumuk.ru/

19

deHo: CTPOCHUC MOJICKYIJIbI,
(I)I/I3I/ILIGCKI/IC U XUMHWYCCKHEC CBOﬁCTBa,
MNPHUMCHCHUC

http://www.xumuk.ru/
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20

Anprerunbl: GopMambaeTUI U
areTanpaerug. AueTod

http://www.xumuk.ru/

21

OAHOOCHOBHBIE MPE/ENIbHBIE
Kap60HOBI)I€ KHCJIOTBI: MypaBbUHAasA U

YKCYCHasl

http://www.xumuk.ru/

22

[Ipaktuyeckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCJIOTBI»

23

CTCapI/IHOBafl " OJICMHOBAasA KHCJIOTHI, KaK

IpEACTAaBUTECIIN BBICIIUX Kap6OHOBI)IX
KHUCJIIOT

http://www.xumuk.ru/

24

ana KaK COJIN BBICIITHUX Kap6OHOBLIX
KHCJIOT, NX MOIOIIlee JIeliCTBIE

25

CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIOT. [ uaposus
CJIOKHBIX 3(hUpPOB

http://www.xumuk.ru/

26

Xupsbr: rugponn3, npuMeHeHune,
OunoJsIorHYecKasi poJib )KHPOB

27

VYrieBoapl: coCTaB, KiIacCU(pUKAITHSI.
Baxwueiine npencTaBuTeNy: ri0K03a,
(dbpykTo3a, caxapo3a

http://www.xumuk.ru/

28

KanMa.]'I U ICJJIKOJI03a KaK IIPUPOAHBIC
ITOJIMMECPBI

29

KonTtponsHas pabota no pasaeny
«Kucnopoacoaepkariye opraHn4ecKue
COCTMHEHUS»

30

AMMWHBI: METHJIAMHWH W aHWJIHH

http://www.xumuk.ru/
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AMUHOKHUCIIOTHI KaK aM(pOTEpHBIE

31 OPraHU4YeCKUE COEAUHEHUS, UX 1 http://www.xumuk.ru/
Oounonorudeckoe 3HadeHue. [lenTumabt

32 benku xak npupoaHsIe 1
BBICOKOMOJICKYJISIPHBIE COETUHEHUS

33 OcHOBHBIE IOHATHUSI XUMUHT 1
BBICOKOMOJICKYJISIPHBIX COEMHEHUN
OcCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TnacTmaccel, kKaydykH, BOJOKHA

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUM DIIEMEHT. ATOM.
DneKTpoHHAs KOHPUTYpAIUs aTOMOB

http://hemi.wallst.ru/

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMHIecKuXx 3yemenToB JI. W.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COeTUHEHUN
10 TPyIIaM U TeproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux daemenToB .. Mengeneera
B Pa3BUTUH HAYKH

http://hemi.wallst.ru/

Crpoenue BelecTBa. XUMHYECKas CBA3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOH CBsi3u. BomopoaHas cBs3b

http://hemi.wallst.ru/

BaneHTHOCTE. BHCKTPOOTPI/II_IH,TCJ'IBHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIPDHOT'O
CTPOCHHA

http://hemi.wallst.ru/

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 105 BellecTBa B pacTBOpC

http://hemi.wallst.ru/
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Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCIMHEHUMN.
I'enernyeckas cBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHBIX KIIACCOB

http://hemi.wallst.ru/

Knaccugukamums XuMIHUECKUX peakunii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

http://hemi.wallst.ru/

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

http://hemi.wallst.ru/

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3auYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIUN»

http://hemi.wallst.ru/

11

DNEKTPOIUTHYECKAS TUCCOIHALINS.
[MoustiTre o BogopoHOM mokasarese (pH)
pactBopa. Peakiuu HOHHOTO OOMEHa.
I'uaponu3 opraHuYecKux u
HEOPraHUYeCKUX BEIICCTB

http://hemi.wallst.ru/

12

OKHUCAUTENHEHO-BOCCTAHOBUTEIbLHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIei

http://hemi.wallst.ru/

13

KonTtponbHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

http://hemi.wallst.ru/

14

Metannsl, UX HOJ0KEHHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOeHHUs aToMOB. O01Ine
(u3nuecKue CBOMCTBA METAIIIOB

http://hemi.wallst.ru/
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15

CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI
PsAI HAIPSKEHUN METalIoB

http://hemi.wallst.ru/

16

XHUMHYECKHE CBOMCTBA BAKHEUIIINX
METaJUIOB (HATPUH, Kaui, KaJbluH,
MarHui, aJlOMUHUNA) U UX COCTUHEHUN

http://hemi.wallst.ru/

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

http://hemi.wallst.ru/

18

XuMHYecKre CBOMCTBA IIMHKA, JKeje3a U UX
CcoeqUHEHNN

http://hemi.wallst.ru/

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33a4 10 TeMe
«Mertamis»"

http://hemi.wallst.ru/

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB

http://hemi.wallst.ru/

21

®u3nyecKkue CBOMCTBA HEMETAIIOB.
AJIOTpOIUS HEMETAJUIOB (Ha IpUMepe
KHCIIOpoa, cephl, hochopa u yriepoaa)

http://hemi.wallst.ru/

22

XHWMHYECKUE CBOMCTBA TAJIOTE€HOB, CEPhI U
UX COEIUHEHUMN

http://hemi.wallst.ru/

23

XHUMHYECKHE CBOMCTBA a30Ta, (hocodpa u
HUX COEIUHEHUMN

http://hemi.wallst.ru/

24

XHUMHUYECKUE CBOMCTBA yriepo/ia, KpEMHHUS
U UX COeIUHEHUN

http://hemi.wallst.ru/

25

[IprMeHeHre BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

http://hemi.wallst.ru/
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26

O00011IeHNE ¥ CUCTEMAaTH3aLIMs 3HAHUH 10
teMme «HemeTtamnery. BerauciaeHnus mo
YpaBHEHUSIM XUMUYECKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

http://hemi.wallst.ru/

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Hemetanmsi"»

http://hemi.wallst.ru/

28

KontponsHas pabota no temam
«Metamael» 1 «HeMeTainely

http://hemi.wallst.ru/

29

HeopraHquCKHe H OPraHn4cCKuc
KHUCJIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHn4€CKUC OCHOBAHHA

http://hemi.wallst.ru/

30

AmpoTepHbIe HEOpraHU4YEeCKHUEe U
OopraHuueckue coenuHenus. ['enernueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

http://hemi.wallst.ru/

31

Ponp xuMuu B o0ecIieueHuH
AKOJIOTUYECKOM, SJHEPreTUYEeCKON 1
MUIIEBON OE30TTaCHOCTH, Pa3BUTHHU
MEIULIMHBI

http://hemi.wallst.ru/

32

[Ipencrarnenuss 06 0OIMMX HAYYHBIX
MPUHIMIIAX TPOMBIIIJICHHOTO MOJTYYeHUS
BAXHEHIINX BEIIECTB

http://hemi.wallst.ru/

33

YenoBek B MHUPEC BCHICCTB U MAaTCPHUAJIOB

http://hemi.wallst.ru/

34

XuMus u 310pPOBbLEC UCIIOBCKA

http://hemi.wallst.ru/

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34
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MPOBEPSEMBIE TPEGOBAHMSA K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBLHOM IMPOT'PAMMBI

10 KJIACC
Kon .
HpOBepﬂeMble NnpeaMETHbIC PE3YJIbTAaThl 0OCBOCHUHA OCHOBHOU
MpOBEPHEMOTO 00pa30oBaTeIbHON MPOrpaMMbI CpeIHEro 001ero 00pa3oBaHus
pe3yJbTara
1 TeopeTnueckre OCHOBbI OPraHUYECKON XUMHUH
ChopmMupoBaHHOCTh MPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH eCTeCTBEHHOHAYYHOH
KapTUHBI MHpa, POJM XUMHHU B MO3HAHUU SBICHUHA MPUPOJBI, B POPMUPOBAHUHU MBIIUICHUS U
11 KyJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHANbHOW TIPAaMOTHOCTH, HEOOXOAMMOW [UIS peIICHHS
MPAKTHYECKUX 3a/1a4 M DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U
NIPUPOJHON Cpesie
Biianenue cucremMoil XMMHUYECKHUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJATAIOUINE MOHSATHUS
(Monexyna, BaJICHTHOCTb, JIEKTPOOTPUIIATEIBHOCTD, CTETICHh OKHCICHUS, XUMHUYECKAs CBS3b,
MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00BEM, YTTIepOTHBIHN CKETIET, (PyHKIIMOHAIBHAS TPYIINA, PAIH-
KaJl, B30MEPHsI, N30MEPbI, TOMOJIOTHIECKHUI PSIT, TOMOJIOTH, YIIIEBOAOPOIBI, KHCIOPOI- M a30TCO-
12 JepXKaIue COCNUHEHMS, OWOJOrMYecCKH AaKTHBHBIC BeIIeCTBa (YIJIEBOMBI, JKUPBI, OCIKH),

MOHOMED, HOIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIC COSMHEHHS); TCOPUH U 3aKOHBI
(Teopuss XMMHYECKOT'O CTPOSHUS OpraHUYeckux BemecTB A.M. BytiepoBa), 3aKOHOMEPHOCTH,
CHMBOJIMICCKHIH SI36IK XUMHH, (PaKTOIOTHYECKUE CBECHUS O CBOHCTBAX, COCTABE, ONYIECHUH U
0€30IacHOM HCIOJIB30BAHNH BaKHEHUIITMX HEOPraHUIECKUX M OPraHMYECKUX BEIIECTB B OBITY U
MPAaKTUIECKOH NIESTENbHOCTH YeJIOBEKa

CthopMrpOBaHHOCTS YMEHUI BBISIBIISATH XapaKTEpHBIC NMPH3HAKH IOHITHH, YCTAHABIMBATH UX
1.3 B3aMMOCBSI3b, UCIOJIB30BATh COOTBETCTBYIOLIME IMOHATHS MPH OMUCAHUM COCTaBa, CTPOCHUS U
MIpeBpallleHUH OpraHMuYeCcKUX COCAUMHEHUN

c(OPMUPOBAHHOCTh YMEHHU WCIIONB30BATh XHMHYECKYI0 CHMBOJNUKY JUIS COCTaBJICHHUS
MOJIEKYIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPAIIEHHO) (POPMYIT OPraHHUECKUX BEIICCTB
Y ypaBHEHMHA XMMHMYECKUX PEaKLUUi, U3rOTaBIMBaTh MOJAEIH MOJIEKYJl OPraHUYECKUX BELIECTB
JUIS WUTIOCTPAlMM UX XUMHYECKOT'0 M MPOCTPAHCTBEHHOI'O CTPOSHU S

1.4




Kox
NPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPAMMBbI CPETHET0 001IIEr0 00pa30BaHuUsI

15

ChopMUPOBaHHOCTh YMEHHI YCTAHABIUBATH MPUHAICKHOCTh M3YYCHHBIX OPraHUYECKUX Be-
IIECTB TI0 UX COCTaBY M CTPOCHHIO K OMpPENEIEHHOMY Kiaccy (IpyIe) coeauHeHni (YyriaeBomo-
POIBI, KUCTOPO U a30TCOACPIKAIINE COSTHHEHUS, BBICOKOMOJICKY/ISIPHBIC COSTUHECHNUS), TABATh
UM Ha3BaHMs N0 cuctemaTrueckoi HomeHknatype (IUPAC)

15

CchopMHPOBaHHOCTE yMEHMS ONPEAECNATh BUABI XUMHYECKOH CBS3M B OPraHHYECKHX
COCIMHEHHUSX (OAWHAPHBIC U KPATHbIC)

1.6

ChopMupoBaHHOCTh YMEHUS MTPUMEHSTh: MTOJIOKEHUS TEOPHUHU CTPOSHHSI OPraHUYECKUX BEIECTB
A.M. BytnepoBa aisi 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa WU CTPOCHUS;
3aKOH COXPaHEHHS MacChl BEIIIECTB

VYrnesopopoasl. Kucnopozconepkamye W a30TCOAEpIKALME OPraHUYECKUE COCHAWHEHHUSI.
BbICOKOMOJIEKYJISIPHBIE COEIMHEHHS

2.1

CdhopMHPOBAaHHOCTh YMEHUI IPUBOJUTH TPUBHAIIBHBIC HA3BAHUS OT/ICIbHBIX OPraHHYECKUX Be-
LIeCTB (3TUJICH, MPOIWIICH, aleTHIIeH, ITUJICHIVIMKONIb, TJHIepuH, (eHon, QopManbier,
alleTalublIeTH]l, MypaBbUHAsI KHUCIIOTA, YKCYCHAs KHCJIOTa, OJCMHOBas KHCJIOTa, CTEapUHOBAs
KHCJIOTa, TJIF0K03a, PYKTO03a, KpaxMa, IEeJITHII03a, TIIAIIH)

2.2

ChopMHUPOBAaHHOCTH YMEHHI XapaKTEPU30BATh COCTAB, CTPOCHHE, (BH3MUSCKUE U XUMHUUYCCKUE
CBOMCTBA TUITMYHBIX MTPEACTABUTENIEH PAa3TMIHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 9TaH,
STWJICH, MPOIWIEH, alleTujeH, OyTamueH-1,3, metunOyramuen-1,3, O€H301, METaHOJ, 3TaHOM,
STHJICHTJIMKOJb, TIIHUIEPUH, PEHO, alleTaabIeI U, MypaBbHHAS M YKCYCHAsi KMCJIOTHI, TIII0KO3a,
Kpaxmall, IeJIII0103a, aMUHOYKCYCHAsI KHCIIOTa)

2.3

ChopMHIpOBaHHOCTS YMEHHSI MILTIOCTPHPOBATh TEHETHICSCKYIO CBSI3b MEKIY THITHYHBIMHU TIPEH-
CTaBUTEJSIMU PA3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB YPAaBHEHUSAMH COOTBETCTBYIOILUX
XAMIUYIECKIX PEaKIHH C UCIOIB30BAHUEM CTPYKTYPHBIX (POpMYIT

24

ChopMHPOBAaHHOCTh YMEHHUSI XapaKTePU30BaTh MCTOYHUKH YIIIEBOJOPOTHOrO ChIpbs (HE(TS,
MPUPOIHBIN a3, Yrojib), CHOCOOBI WX MEpepabOTKH M MPAKTHYECKOE MPHUMEHEHHE MPOIYKTOB
repepaboTKu

XuMHs 1 )KU3Hb. PacuéTnl

3.1

CdhopMupoBaHHOCTS YMEHHI BIAETh CHCTEMOM 3HAHUI 00 OCHOBHBIX METO/IaX HAYIHOT'O IT03HA -
HUS, UCTIONB3YEMBIX B XUMHHU TPU MU3y9YCHUH BEIIECTB M XMMHUYECCKUX SIBICHHUH (HAOIIOAEHHE,
HU3MEpEHUE, IKCIEPUMEHT, MOAEIHPOBAHKE), UCIIOIB30BATh CHCTEMHBIE XUMUYECKHE 3HAHUS IS




Kox
NPOBEPAEMOro
pe3yJbTara

IIpoBepsieMble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPAMMBbI CPETHET0 001IIEr0 00pa30BaHuUsI

IPUHATUA peII_[eHI/Iﬁ B KOHKPETHBIX XU3HCHHBIX CUTYyAlUAX, CBA3AHHBIX C BEIICCTBAMU U HX
IIPUMCHCHUEM

3.2

CcopMupoBaHHOCTE YMEHMI COOMIOAATE IIPaBIJIa TIOJIB30BAHUS XUMUYECKOH MOCY0i U 1abopa-
TOPHBIM 00OpYZOBaHHMEM, a TaKKe INpaBHUia OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMH 110 BBIIIOJIHCHUTIO na6opaTopH1>Ix XUMHUYCCKHX OIIBITOB

3.3

CdopmupoBaHHOCTH YMEHUH TIJIAHUPOBATH M BBITIOIHITH XUMHUYECKUH SKCIIEPUMEHT (TIpeBpaliie-
HUSl OPraHMYECKUX BEIECTB MPHU HArpEeBaHWH, MOITYYEHUE STUIICHA U M3yYEHHE €Tr0 CBOMCTB,
KAaueCTBEHHBIC DPEaKIIMd OPraHWYeCKHUX BEIIEeCTB, JCHATypalus OCIKOB TpHW HArpeBaHWH,
[IBETHbIC PEAKIMHU OENKOB) B COOTBETCTBUM C TPaBUJIAMH TEXHUKA OE30MacCHOCTU IMpH
oOpaleHHH ¢ BeUlecTBaMU M JIAOOpAaTOPHBIM O00OpYJOBaHHEM; TPEACTABIATh PE3yJIbTaThl
XUMHYECKOTO DKCIEPUMEHTa B (OpME 3alMCH YpPaBHEHHH COOTBETCTBYIOUIMX PEAKIMA H
(hopMyIHpOBaTh BEIBOJIBI HA OCHOBE 3THX PE3YJIHTATOB

3.4

CchopMHUpOBaHHOCT YMEHUH HPOBOAUTH BBIYMCICHUS MO XUMHUYECKHM yPaBHEHHSIM (MaccCHl,
00béMa, KOMMYECTBa HCXOMHOTO BEIIECTBA WM MPOAYKTA PEaKIHH I10 HM3BECTHBIM Macce,
00BEMY, KONMUYIECTBY OZHOTO U3 MCXOAHBIX BEIIECTB MM IIPOAYKTOB PEAKIIHHN)

3.5

CdopMHPOBaHHOCTh YMEHU I KPUTHYECKH aHAJIM3UPOBATH XUMUYECKYIO HH(OPMAILINIO, TOTydYae-
MYIO M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW WHpopMaImu, cetb IHTepHeT 1 npyTue)

3.6

ChopMupoBaHHOCTh YMEHUH COOIIOAATH MPaBHIIa SKOJIOTHUYECKH 1E1eco00pa3HOro MOBEACHUS
B OBITY W TPYHOBOH NESTENFHOCTH B IIETSAX COXPAHEHHS CBOETO 3IOPOBBS M OKpPYKAIOIIEH
MIPUPOJHOMN Cpeibl, 0CO3HABATh ONACHOCTb BO3JEHCTBUS Ha JKUBbIE OPraHU3MBbI ONPEaeIEHHBIX
OpPraHWYEeCKHX BEIICCTB, IOHMMAas CcMbIcT Tokazatens [IJIK (mpemenbHO IOMYyCTHMOMA
KOHIICHTPALINH ), TOSICHATH HA IPUMEPAx CIIOCOOBI YMEHBIIICHHS U TPEAOTBPAIICHUS X BPSIHOTO
BO3CHUCTBUS Ha OPraHU3M YelIOBeKa




11 KJIACC

Kopn
NpoBepPsAEMOro
pe3yJbTara

IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI 0CBOSHHUSI OCHOBHOI 00pa3oBaTeIbHOI
MPOrpaMMbI CpeJJHEro 0o1ero 00pa3oBaHus

TeopeTnueckre OCHOBBI XUMUH

11

Brnanenue cucreMoil XUMHUYECKUX 3HAHUM, KOTOPast BKJIIOYACT: OCHOBOIOJIATAOIINE OHSATHUS (XU -
MUYECKUH 3JIEMEHT, aToM, OJICKTPOHHAs 00O0JIOYKa aToMa, S-, p-, 0-31eKTpOHHBIE OpOHUTAIM
aTOMOB, MOH, MOJEKyJa, BaJEHTHOCTb, JJIEKTPOOTPHLATENBHOCTb, CTENEHb OKUCICHHS,
XHUMUYECKask CBS3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, KpUCTATINYECKas! PEUIETKA, THUIIBI
XUMHUYECKUX PEaKIUi (OKHCIUTENbHO-BOCCTAHOBUTEIBHEIC, 3K30- M YHIOTEPMHUUCCKUE, PEAKIIUH
HOHHOTO OOMEHa), pacTBOp, AIEKTPOJIUTHI, HEIEKTPOIUTEI, SIEKTPOIUTHYECKAs AUCCOLMALINS,
OKHCITUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKON PEaKINi, XUMUIECKOE PABHOBECHUE); TEOPHU
1 3aKOHBI (TEOPHs AIIEKTPOIMTHUECKON nuccormanuy, [lepnoandeckuit 3akon /.. Menneneena,
3aKOH COXPaHEHMS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHN SI3BIK XUMHH, (DaKTOJIOTHIECKHE
CBEIICHUSA O CBOWCTBAX, COCTaBE, IMONYyYEHHH U OE30MACHOM HCIOJIb30BaHUN BayKHEHIINX
HEOPraHMYECKHX BEHIECTB B OBITY U MPAKTHUECKOH AESITEIbHOCTH YEIOBEKa

1.2

CdhopMHupOBaHHOCT, YMEHHUH BBISBIATH XapaKTEpHBIC NPH3HAKH M B3aUMOCBS3b H3yYEHHBIX
MOHSTUH, IPUMEHATH COOTBETCTBYIOLIME IIOHATHS IPU ONTMCAHUM CTPOEHUS U CBOMCTB HEOPraHu -
YECKMX BELIECTB M MX [PEBpalleHUli; BBIABIATH B3aUMOCBA3b XUMHYECKUX 3HAHHUU
C MOHSTHUSIMU U IIPEACTaBIECHUSIMU IPYTUX €CTECTBEHHOHAYUHBIX IPEAMETOB

1.3

Brnanenne ocHOBHBIME METOJAMH HAYYHOTO TTO3HAHMUS BEIIECTB U XUMUYECKHUX SBJICHUH (HAOIFO-
JICHUE, N3MEPEHNE, SKCIIEPHMEHT, MOJICITNPOBAHHE)

1.4

ChopMHIpOBaHHOCTS YMEHUH OIPENENATh BAJICHTHOCTD U CTETICHh OKMCICHUS XUMHUECKUX dJIe-
MEHTOB B COCIMHEHHUSIX PA3INIHOIO COCTaBa, BUI XUMHYECKOU CBs3M (KOBaJCHTHAs, MOHHAS,
MeTaJUTNIeCKasl, BOAOPOJHAS) B COSIMHEHX, THIT KPUCTAIUIMIECKON PEMIETKH KOHKPETHOTO BE-
miecTBa (aTOMHAs, MOJICKYIISIpHAs, HOHHAS, METaJUTIIECKas)

15

CthopMHpOBaHHOCTE YMEHHH  ONpeHeNsaTh XapaKTep Cpemsl B BOAHBIX  PacTBOPax
HEOPraHWYECKUX COeIMHEHUM

1.6

CdhopMHpOBaHHOCT, YMEHHS KIACCH(HUIMPOBATh XHMHUECKHE PEAKIUH 110 Pa3IHIHBIM
MpU3HAKaM (YHCIYy W COCTaBYy pEarupylolINX BEIIeCTB, TEIUIOBOMY d(G(EKTy peakium,
WM3MEHECHUIO CTETIEHEeH OKHCIICHISI QJIEMEHTOB, O0PaTHMOCTH PEaKINH, YIACTHIO KAaTaIH3aTOpPa)




Kopg

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTeJbLHOM

MPOBEPHEMOTo NPOrpaMMBbI Cpe/iHero 0011ero 06pa3oBaHus
pe3yJabTaTa
ChopMupoBaHHOCT YMEHHUH COCTABIIATH YpaBHEHUS PEAKUUN pa3IUYHBIX THIIOB, TOJHBIE H
1.7 COKpallEHHBIC ypaBHEHMs PEaKlMii MOHHOTO OOMEHa, YUMThIBas YCJIOBUS, MPH KOTOPBIX 3TH
peakuuu UayT 10 KOHIIA
CdopmMupoBaHHOCT YMEHUH TPOBOJHWTH PEAKIINU, TOATBEPIKIAIONINE KAUYECTBEHHBIH COCTaB
1.8 Pa3INYHBIX HEOPraHUYECKUX BEUIECTB, PACIIO3HABATD OIBITHBIM IIyTEM MOHBI, IPUCYTCTBYIOLIUE
B BOJAHBIX PaCTBOPaX HCOPraHNICCKNX BCUICCTB
CdhopMupoBaHHOCTh YMEHUH PacKphIBaTh CYIIHOCTh OKHCIUTENHFHO-BOCCTAHOBUTEIIBHBIX peakK-
19 [IMH TIOCPEICTBOM COCTABIICHHS 3JIEKTPOHHOT0 OajaHca dTHX peakiui
CchopMHpOBaHHOCTS YMEHHH OOBSACHSITH 3aBUCHMOCTh CKOPOCTH XHMHUYECKOW PEakIy OT pa3-
110 JIMYHBIX (PaKTOPOB
CdhopMupoBaHHOCTh YMEHUN OOBSICHATH XapaKTep CMEIICHHSI XHMUYECKOTO PAaBHOBECHS B 3aBH-
111 CHUMOCTH OT BHeIlIHero Bo3aeictaus (nmpunnun Jle laTtenne)
2 OO01mmas 1 HeopraHuveckast XUMUs
CdopmupoBanHOCTh YMEHUH pacKkpbiBaTh cMbIC [lepuomuueckoro 3akona J[.M. MenaeneeBa u
21 JCMOHCTPHPOBATH €T0 CHCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (pyHKIMK
ChopMHpOBaHHOCT YMEHHH XapaKTEpPH30BaTh DJICKTPOHHOE CTPOEHHE ATOMOB XHMHUYECKHUX
anemeHToB 1-4 nepuonos [lepuognueckoit cucremsl xumudeckux anemenToB J[.1. Menneneera,
2.2 MCIIOJIB3Ysl OHSTHUS «S-, P-, d-3J€KTPOHHBIC OPOUTAIINY, «IHEPIeTHUECKUE YPOBHIY», O0BSICHSTh
3aKOHOMEPHOCTH N3MEHEHNUS CBOHCTB XUMHUECKHUX DJIEMEHTOB M MX COSANHEHHH 110 TIEPHOIAM H
rpynmnam [leproanyaeckoil cucremsl xumuuecknx anemenToB J[.M. Menaeneera
ChopMupoBaHHOCTh YMEHUH XapaKTepHU30BaTh (OMMCHIBATEL) OOIIME XUMHUYECKHE CBOMCTBA HE-
93 OpPraHMYECKUX BEIIECTB Pa3IMYHBIX KIACCOB, MOATBEPIKAATH CYIIECTBOBAHWE T'CHETHYECKOU
' CBSI3M MEXKAYy HEOPraHMYECKHMH BEHICCTBAMU C IIOMOIIBI0 YPaBHEHHH COOTBETCTBYIOIINX
XUMHYECKUX peaKui
CdhopMupOBaHHOCTS YMEHU YCTaHABIHMBATH MPUHAICKHOCTh HEOPTAHMYECKUX BEIIECTB I10 HX
24 COCTaBY K ONpeNeNi€HHOMY Kiaccy (TpyIie) COeAMHEHHH (TIPOCThIC BEIIECTBA — METAJUIBI U
HEMETaIDTBI, OKCHIBI, OCHOBAHMSI, KHCIIOTHI, aM()OTEpHBIE THIPOKCHIIBI, COJIH)
25 CthopMHIpOBaHHOCTS YMEHUH UCIIOIB30BATH XUMHUECKYIO CHMBOJIUKY JIJISI COCTABIICHHSI (POPMYITT

BEUIECTB M YpaBHEHUH XHMMYECKMX peakiuii, cucrematuueckyro HomeHkinarypy (IUPAC)




Kopg
NpoBepPsAEMOro
pe3yJbTara

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTeJbLHOM
NMPOrpaMMbI CpeJJHEro oo1ero 00pa3zoBaHusA

1 TpUBHAJIbHBIC HA3BaHU A OTACIbHBIX HCOPIaHUYICCKUX BCIICCTB (yrapHLIﬁ ras, yr‘J'IeKI/ICJ'IHﬁ ras,
aMMMHaAK, raméeHas HN3BCCTh, HeraméHas N3BCCTh, IIMThEBAs COAA, MUPUT U z[pyrne)

2.6

CdopMupoBaHHOCT YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKIAThH CYIIECTBOBAHHE M€HETUYECKOM
CBS3M MEXJY HEOPraHUYEeCKMMH BEIIeCTBAMH C TIOMOIIBIO ypPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX peaKui

2.7

CdhopmupoBaHHOCT, yMEHUH TUIAHUPOBaTh M BBHITIONHATH XWMWUYECKUHA JKCIIEPUMEHT
(pa3noxxeHne TEpOKCHAa BOAOPOJA B IPHCYTCTBHHM KaTauM3aTopa, OIpEIeSICHHEe CPEebl
PacTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCATLHOIO HHIMKATOPA, BIHSHIE PA3IUUHBIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOH pPEaKIMH, PEaKiiM HMOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIMd Ha
cynbdaT-, KapOOHAT- U XIIOPHJI-aHUOHBI, HA KATHOH aMMOHUS, PEIICHUE SKCIIEPUMEHTAIBHBIX
3agay mo temam «Merably U «Hemeramib») B COOTBETCTBHUHM C NpaBUJIAMH TEXHHKH
0e30MacHOCTH TIPY OOPAIICHUH C BEIIECTBAMH U TaOOPaTOPHBIM 000pyI0BaHHEM; TIPE/ICTABIIATh
pe3yabTaThl XMMHYECKOrO JKCIepHUMeHTa B (OpMe 3alKuCH yPaBHEHHI COOTBETCTBYHOLIMX
peakiuii 1 GOpPMYJIUPOBATh BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB

2.8

CdopMupoBaHHOCTh YMEHU COOJIIOAATH MPAaBHUIIA MOJIL30BAHUS XHMUYECKOH MTOCynoi U abo-
paTopHBIM O0OPYIOBaHHEM, a TAaKKe MpaBHa OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSIMHU I10 BBITOJHEHHIO JIAOOPATOPHBIX XHMHUYECKHX OIBITOB

2.9

CchopMHUpOBaHHOCT, YMEHHUI XapakTepHU30BaTh XUMHUYECKHE IIPOIECCHI, JEXAINEe B OCHOBE
MPOMBIIUICHHOTO TIONIYYeHHUST CEPHOW KHCIOTHI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MIpeACTaBIICHU 00 OOUIMX HAYYHBIX IPHHIMMIIAX M HKOJOTMYECKUX IPOOIEeMaX XHUMUIECKOTO
MIPOM3BOJICTBA

XuMus 1 )KU3Hb. PacuéTnl

3.1

ChopMUPOBAaHHOCTh MPEACTABICHUH O XHMHYECKOW COCTABJIAIONICH eCTeCTBEHHOHAYYHOU
KapTUHBI MHpa, POJIN XHUMUH B ITO3HAHUH SBICHUH MPHUPOIHI, B (POPMUPOBAHUN MBIIUICHIS U
KyIbTYphl JIMYHOCTH, €€ (YHKIHOHANEHOH T'pPaMOTHOCTH, HEOOXOOUMOH sl pEIIeHHUs
MPaKTUYECKUX 3aJad W DKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3IOPOBBIO U
TPUPOTHOM cpene




npong)(:lneMoro IIpoBepsieMble NpeAMeTHbIE Pe3yJbTAThl 0CBOCHHs OCHOBHOI 00pa3oBaTe/bHOI
pesyabTara NPOrpaMMBbI Cpe/iHero 0011ero 06pa3oBaHus
392 CchopMHpOBaHHOCTh YMEHMH KPUTUYECKU aHATU3HPOBATh XUMHUECKYI0 HH(POpMaLuIo, IoTyJyae-
' MYIO U3 pa3HbIX HCTOUYHHMKOB (CPEACTBA MACCOBOM KOMMYHHUKALUH, ceTh VIHTEpHET U IpyTHe)
CdopmupoBaHHOCTh YMEHUH COOIIOAATH MpaBHIIa KOJIOTUYECKH 11€1eCO00Pa3HOro MOBEACHUS
3.3 B OBITY M TPYAOBOW JAEATENBHOCTH B IIENAX COXPAaHEHHUS CBOETO 3IIOPOBbS U OKPYKAIOILIEH
IIPUPOIHOI Cpeibl
Oco3HaBaTh OMMACHOCTH BOSﬂeﬁCTBHﬂ Ha XXUBBIC OpPraHU3MbI OHpeHeHéHHLIX BCIICCTB, TIOHUMasA
3.4 cmbich mokaszatens I1JIK, mosicHATs Ha mpuMepax CIIOCOOBI YMEHBIIICHUS U MPEIOTBPAIICHUS HX
BPEAHOTO BO3/ICHCTBHUS HA OPraHN3M YEJIOBEKa
ChopMupoBaHHOCTh YMEHHI MPOBOIUTH BBIYUCIICHHUS C MCIIOIB30BAHUEM MOHSATHS «MaccoBas
JIOJIsI BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHI Ta30B IPU XUMHUYECKUX PEaKIUAX, MACCHI
3.5 BEIIECTBA WM 00hEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO
W3 YYaCTBYIOUIMX B PEAKIUU BEIIECTB, TCIUIOBOIO A(PQeKTa peakiMy Ha OCHOBE 3aKOHOB
COXpaHEHHsI MaCCHI BEIIECTB, IPEBPAIICHNS M COXPAHECHUS SHEPTUU

POBEPSAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHMS
1 TeopeTnueckre OCHOBBI OPraHUYECKON XUMHUH
11 [Ipenmer opraHuueckoil XuMuu: €€ BOSHUKHOBEHUE, pa3BUTHE U 3HaYCHUE B TIOJTyY€HUH HOBBIX BELIECTB U
' MarepraioB. Teopus cTpoeHus opranndecknx coennaennii A.M. ByTiepoBa, e€ 0CHOBHBIE TTOJIOKEHUS
CrpykTypHBIe (QOPMYIBI OpraHWYECKUX BEIIECTB. [omonorusi, wuzoMepus. XWMHYECKas CBs3b B
1.2 OpPraHMYECKUX COCNUHEHUSIX — ONUHAPHBIE W KpaTHBIE CBs3W. [lpencTaBieHre O KIaCCH(UKAIUH
OpPraHUYeCKHX BEILECTB
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1.3

HOMCHKJ'IaTypa OpraHn4eCKux COG,Z[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘IeCKaH) W TPHUBHUAJIBHBIC HAa3BaHUA BaKHEHIIIMX
Hpe[lCTaBHTeJ'Ieﬁ KJIACCOB OpraHM4YC€CKUX BEIICCTB

YrieBonopo/sl

2.1

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOIMYECKUH psad. MeTaH U 3TaH — IPOCTEHIINE IPENCTABUTENHN AJIKAHOB!
(u3HnYeckre U XMMUYEeCKHUEe CBOMCTBA (PeaKIMK 3aMEIeHHs M TOPEHUS ), HAXOXKACHUE B TIPUPOJIE, TOTyUSHHE
U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTMYECKUI psA. DTUIEH M HPOMIIEH — MPOoCTEiIne MpeICTaBUTENH
AIKEHOB: (PM3NYECKUE U XMMHUECKHE CBOICTBA (peakUUU T'MIPHPOBAHUS, IaJOreHUPOBAHUS, THAPATALIH,
OKHUCJICHHSI U TIOJIMMEPH3ALINH ), TOJTyYeHHE U IPUMEHEHHUE

2.3

AnkanueHsl: OyTanuen-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXXHEHIIINE XMMAYECKHE CBOMUCTBA (peakius
nonuMepusanun). [loaydeHrne CHHTETHYEeCKOT0 KayayKa U Pe3UHBI

2.4

AJIKHHBI: COCTaB X OCOOEHHOCTH CTPOCHNUS, TOMOIIOTHYECKHUI psll. ALIETHIICH — IPOCTEHIITHIA IPeCTaBUTEb
aIKWHOB: COCTaB, CTpPOCHHE, (QU3MUeCKHe W XHMHUYECKHE CBOWCTBAa (PEakIUd THUAPUPOBAHMS,
raJOreHNPOBaHMs, THAPATAINH, TOPEHHUS), TOITyIEeHHE 1 NPHMEHEHHE

2.5

Apensl. benzon: cocras, crpoenue, GU3NUECKHEe W XUMHUYECKHE CBOMCTBA (PEakIMH TAIOTCHUPOBAHUS U
HUTPOBAHMUS), ITOydEHUE U IPUMEHEHHE. Tolryoln: cocTaB, cTpoeHue, (PU3NIECKHE U XMMHUIECKIE CBOHCTBA
(peakunu TANOTCHHPOBAHHWS UM HUTPOBAHWS), IIONyYEHHE U TPHUMEHEHHE. TOKCHYHOCTH apeHOB.
I'eHeTnueckas cBsi3p MEXY YIVIEBOAOPOAAMH, IPUHAIEKAILNUMY K pa3IMYHbIM KlaccaM

2.6

[IpupoaHble UCTOYHUKH YIIeBOAOPOAOB. IlpupoaHbIii Ta3 u monyTHele HedTsHble Ta3pl. Hedth m e€
nporcxoxaeHue. CriocoObl mepepaObOTKU HEPTH: MEPerOHKa, KPEKUHT (TEpMUYESCKUN, KaTAIUTHYCCKUN),
nuponu3. [IpoaykTs! mepepaboTKi He(TH, UX TPUMEHEHHE B TPOMBIIIUIEHHOCTH U B OBITY. KaMeHHEBIH yroms
Y TIPOJTYKTHI €T0 IepepadboTKu

Kucnopozaconepkaiiie opraHM4eckue COeqMHEHIS

3.1

[IpenenpHBIC OOHOATOMHBIE CIUPTHL. METaHON M TAHON: CTPOCHHE, (PU3MUECKAE U XMMUIECKHE CBOHCTBA
(peakunu ¢ aKTUBHBIMH METaJUIaMH, TaloT€HOBONOPOAAMH, TOPEHHUE), IpHUMeHeHrne. BomoponHbie cBs3n
MEXIy MOJIEKYJIaMH cIupToB. JleificTBue MeTaHONa M 3TaHONAa HAa OPraHU3M uesoBeka. MHOroaroMHbIE
CIIUPTHL. DTHIICHTIIMKONb ¥ TIUIIEPHUH: CTPOCHHE, PU3MUECKUEe U XUMHUYECKUE CBOHCTBA (B3aMMOACHCTBUE CO
LIEJIOYHBIMU METaJllaMH, KayeCTBEHHas peakius Ha MHOTOaTOMHbIE CIUpPThI). JleicTBHE Ha OpraHu3M
yenoBeka. [IpuMeHeHue rimiepruHa v dTUIISHT JIMKOIIS

3.2

deHoI: CTpOCHUE MOJEKYJIbI, (pru3nuecKkre U XUMUUeckue cBoicTBa. TokcnuHocTh (eHona. [Ipumenenne
(henona
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3.3

Anbaerugpl U KETOHBI. (DOpMaJ'[LI[eFI/II[, alCTAJIbACTUA: CTPOCHHUC, q)HSH‘IeCKI/IC U XMMHYECKHE CBOICTBa
(peaKLlI/II/I OKHCJICHUA 1 BOCCTAHOBJICHM A, KAYCCTBCHHEBIC peaKHI/II/I), TMOJIYYCHHUEC U IPUMCHCHUC

3.4

OnHOOCHOBHBIE TIpeNeNbHbIe KapOOHOBBIE KHUCIOTHL. MypaBbHHAsE M YKCYCHasi KHUCIOTBL: CTPOCHHE,
¢u3nueckue U XMMHUYECKHE CBOMCTBa (CBOIMCTBa, oOIIME AJIS Kiacca KHUCIOT, PEeakius 3Tepu]UKaIim),
nonydeHue u npumeHeHue. CTeapHHOBas ¥ OJICMHOBAsT KUCIIOTHI KaK MPEICTaBUTEIH BBICIINX KapOOHOBBIX
KUCJIOT. MBIJIa KaK COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE

3.5

Crnoxuble 3(hUphl KaK MPOM3BOAHBIE KAPOOHOBBIX KHUCIOT. ['Haponn3 crnoxHbIX 3¢upos. JKupsl. ['maponus
s#upoB. ITpuMenenue xupos. buonorudeckas posb KUPOB

3.6

YrneBoapl: coCTaB, Kiaccuukamms yriieBoloB (MOHO-, IW- M TOJHCaxapuabl). [r0Ko3a — mpocTerImii
MOHOCaXapuI: OCOOCHHOCTH CTPOSHHS MOJICKYJIBI, (PU3NYIECKIE M XUMUIECKHIE CBOMCTBA (B3auMoeiicTBIE C
ruapokcugom meau(Il), okucienne aMMuadHbIM pacTBOpoM okcuaa cepedpa(l), BocctaHoBIeHHE, OpOKEHHE
TJIIOKO3B] ), HAXOXKICHUE B IPUPOJIE, TpUMEHEHHE, Ononornueckast poib. @orocunTes. PpyKTo3a Kak H30Mep
IIIOKO3bl. Kpaxmanm u mesmmionosa Kak NpHpOAHBIE THonuMepsl. CTpoeHHe Kpaxmajia M IEJUTIONO3BL.
dus3nyeckre 1 XMMIUECKHE CBOMCTBA KpaxmMauia (THIPOIH3, KAUeCTBEHHAsI pEaKLUsl C HOIOM)

A30TCOZepIKAIINE OPTAHUICCKUE COSTUHECHNUS

4.1

AMHMHOKHCIOTE KaK aM(OTEepHbIC OpraHHyYecKue coeAuHEHHUs. DuU3ndecKue W XUMHUYECKHE CBOWCTBA
AMHHOKHCIIOT (Ha IprMepe ruiuHa). bronorndyeckoe 3HaueHre aMuHOKUCIOT. [lenTr s

4.2

Benku kak npupoHble BEICOKOMOJIEKYIIIPHbIE cOeqUHEHUs. [lepBuuHas, BTOpUYHAs U TPETUUHAsA CTPYKTypa
6enkoB. XMIUECKHE CBOMCTBA OSITKOB: THIPOJIN3, NCHATYpalnsl, KaUeCTBCHHBIE PEAKIINU Ha OEKH

BricokomonexyssipHble COEqUHEHNS

5.1

OCHOBHbIE IOHATUS XUMHH BBICOKOMOJIEKYJIIPHBIX COEIUHEHUH: MOHOMEp, IIOJIUMEpP, CTPYKTYPHOE 3BEHO,
CTElIEHb  [OJIMMEPU3ALMU, CpelHsAs  MOJIeKynspHas  Macca. OCHOBHbIE  METOIBl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM — MOJIMMEpU3als U MOJIUKOH ACH Calus

5.2

OKcHepruMEHTaJIbHbIE METOOBl M3YYCHUS BEIISCTB M HMX IIPEBPAICHUI: O3HAKOMIICHHWE C oOpaslnamu
MIPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacc, KaydykoB. IlodydeHHe CMHTETHYECKOro Kaydyyka U
pEe3UHBI
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TeOpeTI/I‘IeCKI/Ie OCHOBbI XUMHNHU

11

XuMHUYECKUH 3JIeMEHT. ATOM. SIpo atoMa, U30TOIBI. DNEKTPOHHAs 00010YKa. DHEpreTuueckue ypoBHH,
MOAypPOBHH. ATOMHBIC OpOMTANy, S-, P-, d-3eMeHTbl. OCOOCHHOCTH PACIIPENENCHUsT JJICKTPOHOB 110
OpOHUTAJISIM B aTOMAX JIEMEHTOB IEPBBIX YETHIPEX MEPHOAOB. DICKTPOHHAS KOH(UTYpALIHs aTOMOB

1.2

Iepnomnueckuit 3akoH u Ilepuomudyeckast cucrema xuMmudeckux snemeHToB JI.M. Menneneea. CBsi3b
NEpUOJNYECKOro 3akoHa M Ilepuopuueckoil cucreMbl Xumudeckux snemeHToB J[.M. MenneneeBa c
COBPEMEHHOI Teoprel CTPOeHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB H
00pa3yeMBIX MMH NPOCTHIX M CIOKHBIX BELIECTB IO TPYyNIaM M IepHoAaM. 3HaueHHE MEPHOIMYECKOro
3aKOHA B Pa3BUTHU HAYKU

13

Crpoenmue BemecTBa. XUMHUYECKast CBSA3b. BUIBI XuMHUECKON CBSI3M (KOBAJICHTHAS HETOJISIpHAS M MOJISIPHAS,
MOHHAs, MeTannyeckas). VIoHbI: KaTHOHBI M aHMOHBI. MeXaHn3Mbl 00pa30BaHUs KOBAJCHTHOW XMMHUYECKOIl
CcBsI3M (OOMEHHBII M JOHOPHO-aKIENTOpHBIN). BonoponHas cBsi3b

1.4

BanentHocts. DnekrpoorpunarenbHOCTh. CTETIEHb OKUCICHUS

1.5

BermmecTBa MONEKYISIpPHOTO ¥ HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTABA BEIIECTBA. THITBI
KPUCTAJUTMYECKUX PEIIETOK. 3aBHCUMOCThH CBOMCTBA BEIIECTB OT TUIIA KPUCTAITMYECKOl peméTku. [Tonsitiue
0 IMCTIIEPCHBIX cucTeMax. VICTHHHBIE M KOJUTOWIHBIE PacTBOPBEL. MaccoBasi OIS BEIIECTBA B paCTBOPE

1.6

Knaccudukanus Heopranmdeckux coenuHeHni. HoMeHKaTypa HeOpraHn4eckiux BEIIecTB

1.7

Xumudeckas peakiusi. Kiaccudukanys XUMHYECKUX peakiiuii B HECOPraHMUECKONH W OpraHMYeCKOW XUMUH.
3aKoH COXpaHEHHsI MACCHI BEIIECTB, 3aKOH COXPAaHEHHS M TPEBPAIICHISI JHEPTHH ITPH XUMUIECKUX PEaKIIUsIX

1.8

CKOpOCTh peakuuy, e€ 3aBUCHMOCTh OT PAa3JIMYHBIX (DaKTOPOB

1.9

OOpatumple peakunu. XuUMHUYECKoe paBHOBecwe. (DakTOpbl, BIUSIOIINE HA COCTOSHAE XHMHYECKOTO
paBHoBecus. [Ipunnmn Jle [latense

1.10

DnekrpomTHYecKas mucconranys. CHUIbHbIC U cllaOble ATeKTpoUThl. Cpea BOMHBIX pacTBOPOB BEIICCTB:
KHCJIast, HeHTpalibHas, [eJI0YHas. Peakimyn HOHHOTO 0OMeHa

1.11

OKHCIINTEIHLHO-BOCCTAHOBUTEILHEIE peakun

HCOpFaHI/ILICCKafI XHUMUA

2.1

Hemerannel. Ilomoxkenne nHemeramoB B Ilepmogmyeckoil cucrtemMe XuUMUYeCKHX dneMeHtoB JI.M.
MenneneeBa ¥ OCOOCHHOCTH CTpPOCHHS aToMoB. DH3HUYECKWe CBOWCTBA HEMETAJUIOB. AJUIOTPOIUS
HEMETAJUIOB (Ha IpUMepe KUCIIopoJia, cepbl, pocdopa u yriepoaa)
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XuMHYeCKUe CBOICTBA BaXKHEHIINX HEMETa/UIoB (raJoreHoB, Cepbl, a30Ta, (ocdopa, yriepoaa U KpeMHUS)

2.2 U UX COeqUHEHUH (OKCHIOB, KUCIOPOICOMEPIKAIIUX KHUCIOT, BOJOPOJAHBIX coenuHeHwuit). [IpumeHeHue
BAKHEHIITNX HEMETAJUIOB U UX COSAMHEHUN
Mertamnbl. [lonoxenue meramnoB B Ilepnognueckoii cucreMe xumuueckux snemeHToB JI.J1. Menneneesa.
2.3 OCOOEHHOCTH CTpPOEHHUsSI DIIEKTPOHHBIX 000M0UeKk aToMOB MeTawioB. OOmmue Qu3nveckue CBOHCTBA
MeTa/u10B. CIjIaBbl METAJJIOB. DNEKTPOXUMUYECKHIA Psill HAPSHKEHUH METaJlJIOB
XUMHUYECKHEe CBOWCTBA BAXXHEHUIIIMX METAJUIOB (HATPHNA, KaJllid, KaJIbIUiA, MATHAHN, AIFOMUHUH, IUHK, XPOM,
2.4 Kele30, MeZlb) U uX coequHeHuid. OOIIre crnocoObl MoNy4YeHns MeTaJUIoB. [IpuMeHeHne MeTauioB B ObITY U
TEXHHKE
2.5 I'eneTnueckas cBsi3b HEOPraHUYECKUX BELLECTB, IPUHAJIEKAIIMX K pa3IMUHbIM KlaccaM
3 XuUMUS U KU3Hb
Ponp xuMum B oOecmeueHMM 3KOJIOTHYECKOH, PHEPreTHYecKOW M MHINEBOH OE30MacHOCTH, Pa3BUTHH
3.1 MeauIuHEL. [ToHATHE 0 HAYYHBIX METOJIaX MO3HAHMS BEIIECTB M XUMUYECKUX PEaKITHii
[IpencraBmenust 00 OOMMX HAYYHBIX NPUHOWIAX MPOMBIIUICHHOTO ITONYYCHUS BaKHEHIINX BEIIECTB.
3.2 YenoBek B MHpE BELIECTB U MaTEpUalIOB: Ba)KHEHILNME CTPOUTENIbHBIE MaTepuajbl, KOHCTPYKLHMOHHbIE
' MaTepuabl, Kpacku, CTEKJIO, KepaMmMKa, MaTepuaibl Uil 2JIEKTPOHUKHU, HaHOMAaTepuasbl, OpraHUYECKHUE
1 MHUHEpAJIbHBIE YIOOPEHHSI
33 XuMHS ¥ 340pOBbE YEIIOBEKA: MIPABUIIA MCIIOIB30BAHIS JICKAPCTBEHHBIX IIPEIIapaToB, IpaBmiia 0€300acHOro

HCIIOJIB30BAHUA IIPETIApaTOB OBLITOBOM XHMHH B HOBC@HHGBHOﬁ KNU3HHU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

e Xumusa, 10 knacc/ Pymsutuc T'.E., ®enpaman @.I'., AxuumonepHoe
obmectBo «M3natenscTBO «IIpocBemnieHne»

* Xumus, 11 wmacc/ Pymsutuc T.E., ®enpaman @.I'., AxuuonepHoe
obmectBo «M3naTenscTBO «IIpocBemnieHne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. l'apkyma H. C. KapTbl - THCTpYKIIUU JJ1s1 IPAKTUUYECKUX 3aHATUM 110 XUMUU

Meroandeckoe mocobue s ydammxes 8-11 kmaccoB. — Ct. Ockon.: UIIK

«KBagpar», 2004

2. T'op6ynrona C. B. «Tectsl u EI'D mo ocHOBHBIM pa3zjiesiaM IIKOJIBHOTO Kypca:

10-11xmacce» — M.: «kBAKO», 2006

3. KaBepuna A.A. EI'D 2010 .Xumus ®denepanbHbiii 6aHK dK3aMEHAITMOHHBIX

marepuanoB/AB.cocT.A.A.Kasepuna, 10.U.Mensenes,/I.}O./{lo6potun. — M.:

Okcmo, 2010

4. Kopomenko A.A.CaMoe MOJHOE M3[JaHHE TUIOBBIX BapUaHTOB PEATbHBIX

samanuit EI'D:2009. Xumus /aBr-coct.A.A.Kopomenko,M.I".Cnactuna - M.:

ACT:Actpens,2009

5. Papeuxuit A.M., T'opmkoBa B.Il., Kpyrmukosa JI.H. Jlupakruueckuii

Marepuasn o xumuu qns 10 kjmaccoB: mocobwe st yumrtens. — M.

[Ipocsemenue, 2008. — 79 c.

6. TperbsikoB O.JI. u np. Xumus. CropaBounble Martepuainbl. Kuura st

yuamuxcsa. M.: [Ipocsemienune, 1993

7. Xomuenko W.I'. COOopHUK 3a7a4 U yIpaXHEHUW JJI CpeAHEN MKoJbl. — M.:

«3narenscTBO HoBast Bomaay, 2009

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPChI

CETU UHTEPHET



Bupryansnas mkona Kupuina u Mepoaust. Ypoku xumun. 10-11 xnaccsl.
— M.: OO0 «Kupunn u Medonuii», 2008

http://schools.perm.ru/ - TlepMckuii TrOpOACKOW IIKOJBHBIH MOPTAI.
[lenarorn Ha moOpTajie CMOTYT HAWTH pa3pabOTKU YPOKOB M Pa3IUYHBIX
MEpONPUATUH, a TaK K€ MOCJIeIHIEe HOBOCTH B cepe oOpazoBanus [lepmckoro
Kpast

http://www.alhimik.ru/ - AJIXUMUK. DnekTpoHHBIA >KypHAT s
npernoaBaTesieii, MKOJIBHUKOB U CTYACHTOB, M3YYalOINX XUMHIO. Briarouaer
METOANYECKUE PEKOMEHAAIMH JUISl YUUTENIeH XUMHUU, CIPAaBOYHUKH, Ouorpadpuu
BEJIMKMX XUMHKOB, pazaenbl "Becemas xumus", "XuMus Ha KaXIbld J€Hb' U
MHOTO JIPyrOi HHTEPECHOM U MOJIe3HOU UH(POpMAIUU

http://www.chemistry.narod.ru/ - Mup xumuu. COACpKUT XUMHUECKHUEC
CIIPAaBOYHUKH, HCTOPUIO CO3JaHUS W PA3BUTHS TEPUOJMYECKON CHCTEMBI
aneMeHTOB (ccbutka "My3eit"), onrucaHre XUMUYECKUX OIBITOB C Pa3TUYHBIMU
AJIEMEHTaMH, CBEJCHMS M3 OCHOBHBIX oO0OiacTeil XuMuUU (OrpaHuyeckas,
arpoXUMHMsl, TEOXMMHUSA, OKOXUMHS, aHAIUTHYECKas XuMHUsA, (HOTOXUMHUS,
TEPMOXUMUS, HEPTEXUMHs), pPa3fAea XUMHUYECKHMX HOBOCTEH, CCBHUIKA Ha
noJie3Hble pecypcbl MHTEpHETa U T. 1.

http://hemi.wallst.ru/ - Xumus. O0pa3oBaTenbHbIii CAalT A7 MKOJLHHUKOB U
CTYJIEHTOB. DJEKTPOHHBIN YYEOHHUK IO XUMUU JJI CPEIHEN IITKOJIbI, IPUTOTHBIN
JUTSL ICTIOJTB30BaHUS KaK B OOBIYHBIX, TAK M B CIIEIMAIN3UPOBAHHBIX Kjaccax, a
TaK)Ke JJI1 TTOBTOPEHHSI MaTepualia B BBIITYCKHOM KJacCce W JJIg MOJATOTOBKH K
sk3ameHaM. Ha caiite onmyOnmKoBaH psii MpHIIOKeHH: Tabnuia MeHnjeneesa,
Ta0JIUIIAa IIIEKTPOOTPUIIATETFHOCTEH AIIEMEHTOB, YJIEKTPOHHBIE KOH(MUTYpAIUH
AJIEMEHTOB U JIp., @ TAKXKE 3aa41 JIJIs1 CAMOCTOSITEIbHOTO PELICHUS

http://www.college.ru/chemistry/ -  Otkpeiterii  Kommemk:  Xuwmusi.
DONEeKTPOHHBIA YYEeOHUK MO XUMHUM (HEOpraHWYyecKasi, OpraHuyeckas, sijiepHas
XUMUS, XUMHUSI OKpY)Kawmled cpeabl, OUOXHMUS); COAEPXKUT OOJbIIOE

KOJIN4YCCTBO JOITIOJIHUTCIIBHOI'O mMarcpuaia. VaeOHnk COIIPOBOXKIAACTCA



CIPABOYHBIMHU TaONMIIAMH, TPUBOAUTCS MOAPOOHBIA pa300p THUMOBBIX 3aiay,
MpeCcTaBiIeH 0O0JbIION HAa0OP 3a7a4 JIsl CAMOCTOSITEILHOTO PEIICHUS
http://www.chemistry.ssu.samara.ru/ - Opranndeckasi XuMusl - y4eOHUK JJIs
cpenHeld KoJbl. B yyeOHHMKe W3/IaralTcs  TEOPETHYECKUE  OCHOBBI
OpraHMYecKOW XHMMHHM M CBEIACHUS 00 OCHOBHBIX KJaccaX OPraHMYeCKHX
BelecTB. [IpuBoAsTCS peKOMEHAAMHU MO PELIEHUI0 3a7ad. Y4YeOHbIE TEKCThI
COMPOBOXKJAIOTCS  OOJBIIMM KOJMYECTBOM TpadUyecKux HILIIOCTpaluid U
aHUMAIINi, B TOM YHCJIE TPEXMEPHBIX
http://www.informika.ru/text/database/chemy/Rus/chemy.html -
OneKkTpoHHbIE Y4YeOHUKM TIO OOHIed XUMHH, HEOPraHWYEeCKOM XUMHH,
opranudeckoil xumuu. [IpemocTaBistoTCs CIpaBOYHbIE MaTepualbl (CIOBaph
XUMUYECKUX TEPMUHOB, CIIPABOYHbIE TaOJUIIBI, OMOoTpaduu BEIMKUX XUMHUKOB,
UCTOPUSI XMMHH), a TAK)KE TECTOBBIE BOIIPOCHI
http://www.edu.yar.ru/russian/cources/chem/ - Xwmwuueckas CTpaHHYKa
Spocnasckoro LleHTpa TenekoMMyHUKaIMii ¥ HMHPOPMAIMOHHBIX CHUCTEM B
oOpa3zoBaHuU. 3ajaud Il OJIMUMIIMAJ [0 XUMHH, OINHCAHUE HHTEPECHBIX
XUMHUYECKUX OMBITOB, CIOBAPh XUMUYECKHX TEPMUHOB, CBEJICHHS U3 T€OXUMUH
(IpoucxoXkAeHNE U XUMUYECKHI COCTaB HEKOTOPBIX MUHEPAJIOB
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry -
OO0pa3oBarebHbIi cepBep TecTUpoBanus. becmatHoe on-line TectupoBaHue Mo
XUMHUH, TpeOyeT perucTpanuu B cucteme. TecToBble 3a1aHNs BKIIOYAIOT B ce0s
COCTaBIICHHE YPAaBHEHUI U BHIOOP YCIOBHH MPOBEACHUS XUMUYCCKUX PEAKIIUM,
KJIACCU(PUKAIIUIO BJIEMEHTOB M CJIOXHBIX BEIIECTB, BOMPOCHI MO CTPYKTYpE
MOJIEKYJ, KOJMYECTBEHHBIA pacyeT peareHToB, CHOCOObl HACHTU(UKALIUU
BEIIECTB

Wurepuer-pecypcsr: http://school-collection.edu.ru/ http://www.xumuk.ru/



http://www.xumuk.ru/
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