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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMUM Ha YpOBHE CcpeaHero oOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 No 273-03 «O06
obpazoBanuu B Poccutickoit @deneparuny, TpeO00OBaHMM K pe3yIbTaTaM OCBOSHUS
denepanbHOil 00pa30BaTEIBLHOM MPOTPAMMBI CPEAHETO OOIIET0 00pa3oBaHUs
(®OIT COO), mnpencraBineHHsix B  DenepanbHOM  rocyJapCTBEHHOM
obpazoBarenbHoM cranaapre COO, c yuérom Konuenuuu mnpenoaaBaHus
y4eOHOTO npenMeTa « XUMUs» B 00pa3oBaTeNIbHBIX OpraHu3anusax Poccuiickoit
Qenepanny, peaNU3yONIMX OCHOBHBIE O0pa3oBaTENbHBIE MPOTPaMMBbI, H
OCHOBHBIX TOJIO)KeHHM «CTparerun pa3Butus BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuo 10 2025 roga» (Pacnopsibkenue [IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0OJ0B K pa3pabOTKe MPOrpaMMBbI MO XUMHUU, K ONPEIEICHUIO
oOmelt crpaterun OOydYCHHS, BOCIHTAHHS U Pa3BUTHSI  OOYYarOIIUXCS
cpeacTBamu y4deOHoro mpeamera «Xumus» maist 10—11 kiaccoB Ha 6a3zoBom
YPOBHE  COCTaBWJIM  KOHIenTyainbHble monoxenus @OIOC COO o
B3aUMOOOYCIIOBJIECHHOCTH LI€JIEH, COJEpKaHMsl, PE3yJbTaTOB OOy4YeHUs U
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITY CKHUKAMHU
00111€00pa30BaTEIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
oOpazoBaHHOCTU. OHO CHYXKUT 3aBEpIIAIONIMM JTallOM peau3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX LIEHHOCTEH, MPHUCYIIHUX
LEJIOCTHOM CHCTEME XHMHYECKOro 0O0pa3oBaHUS. OTH IEHHOCTH KAaCAarOTCS
MO3HAHUSI 3aKOHOB MPUPOJLI, (HOPMUPOBAHUSI MHUPOBO33PEHUS] U OOIIEH
KyJbTYpbl YEJIOBEKAa, a TaK)Ke 3KOJOTMYECKHM OOOCHOBAaHHOIO OTHOIIECHHUS K
CBOEMY 3[I0POBBIO U IPUPOAHON cpene. Peanuzyercs xuMuyeckoe o0pa3oBaHue
00yyJaroIMXcsi Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHus CPeACTBAMU yUeOHOTO
npeaMeTa «XHUMHsS», COAECPKAHUE W TMOCTPOEHUE KOTOPOIro ONpENeseHbl B
porpaMMme Mo XUMUHM C Y4ETOM CHelU(UKA HAyKu XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJBI U B MaTEPUATLHON >KU3HU OOIIECTBA, a TAKXKE C y4ETOM
o0luMX wLeneld M NPUHIUIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpesiHero oomiero oopazosanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UTPAeT 0COOYIO POJib B
COBPEMEHHOW LMBUIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTEPUAIbHON KYJIbTYpHI.
OHa BHOCMUT CBOM BKJIaJd B (OPMHUPOBAHUE PALMOHAIBHOIO HAYYHOIO
MBIIUICHHUS, B CO3/aHUE LIEIOCTHOTO MPEACTABICHUS 00 OKpYKarOIIEM MUPE KaK
0 €IMHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe (GOPMHUPYETCS B XMMUU HAa OCHOBE
MMOHUMAHUSI BEILECTBEHHOIO COCTaBa OKPY’KAIOIIET0 MHpA, OCO3HAHMS
B3aUMOCBSI3M MEXKy CTPOCHHUEM BEIECTB, UX CBONCTBAMU U BO3MOKHBIMU
00JaCTAMU TPUMEHEHUS.

TecHo B3aMOIEUCTBYS C APYTUMH €CTECTBEHHBIMU HayKaMH, XUMUS CTajia
HEOTHEMJIEMOM YacCThI0 MHUPOBOM KYJbTYpPhl, HEOOXOAUMBIM YCIOBHEM
YCHENIHOTO TPYJa U AKU3HHU KaKJIOTO0 ujeHa obmiecTBa. COBpeMEeHHAsi XUMHUS KaKk
HayKa CO3MIaTeNIbHas, KaKk HayKa BICOKUX TEXHOJIOTHI HAalIpaBJIeHA Ha PEIICHHUE
rJ100aNbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, SKOJOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B cooTBeTcTBHMU ¢ OOIIMMM LEISIMH W MPUHIIMIIAMU CPEIHEro OOIIeTro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—11 kmaccel, 0a30BbIi
YPOBEHb W3Y4YE€HUs1) OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOATOTOBKY oOyyarommxcsl, HEOOXOIUMYIO UM I BBIPAOOTKHU



MHUPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B JKHU3Hb COLUYMA,
MPOJIOJDKEHUST 00pa3oBaHHWS B Pa3IMYHBIX O0JAacTIX, HE CBSI3aHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTaBnsomuMy  npeamMeTa «XUMHsD SIBISIIOTCS  0a30Bble KypChl —
«Oprannueckas xumus» u «OOmas W HEOpraHWYECKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHHUSI KOTOPBIX SIBJISIFOTCA OCHOBBI 0a30BOM HayKH:
CUCTEeMa 3HaHUU M0 HEOPTraHUYECKOW XUMUU (C BKIIFOYEHUEM 3HAHUI U3 00111ei
XUMHUH) U OpraHn4eckoil Xumun. @opMupoBaHUE JAHHOW CUCTEMBI 3HAHUI MIPU
M3YyYEHUU TIpeAMeTa OO0ECIeYMBAaeT BO3MOYKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUI XUMUHU.

CrtpykTtypa coaepkanusi KypcoB — «Oprannueckas xumus» u «Oo0mas u
HEOpraHuyeckas XuUMHs» cHopMHpoBaHa B MporpaMme MO XUMHH Ha OCHOBE
CUCTEMHOTO IMOAXOJAa K H3YYEHUIO Y4YeOHOro marepuajia U o00ycCIOBJIEHa
HUCTOPUYECKH OOOCHOBAHHBIM  Pa3BUTHEM 3HAHUW HA  ONPEIACIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYeCKOW XHWMHH BELIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOCHHSI OPraHUYECKHX
COCIMHEHHMI, a TaKK€ Ha YPOBHE CTEPEOXHMMHUYECKHMX U 3JIEKTPOHHBIX
MPEACTABICHU O CTpoeHuu BemiecTB. CBeAeHUs 00 H3y4yaeMbIX B Kypce
BEILIECTBAX JIAI0TCS B PA3BUTHH — OT YTJIEBOAOPOJIOB /10 CIIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHHMI. B Kypce OpraHn4ecKOod XWMHMH IOJYy4YarOT PA3BUTHE
c(hopMHUpOBaHHbBIEC HA YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus IEPBOHAYAIIBHBIC
MPEACTABICHUS] O XUMHUYECKOM CBS3HM, KIACCU(DPHUKAIMOHHBIX MpU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHS, O XUMHUYECKOH
peaKuuu.

[log HOBBIM yrjaoMm 3peHuss B mpeameTe «XuMus» 0a30BOro YpOBHS
paccMaTpUBaeTCd HM3Y4YEHHBIM HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
TEOPETUYECKH MaTepuan U (AKTOJOTUUYECKHE CBEIECHHUS O BEIIECTBAX M
XUMUYECKOU peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0I1as u HeopraHudecKas
XUMUSD» 00yYarolMMCs MPEAO0CTaBIACTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
MEPUOINYECKOI0 3aKOHA C 00IIETEOPETUUECKUX U METOA0JIOTMYECKUX TO3ULUH,
ry0>Xke MOHATh HMCTOPUYECKOE HM3MEHEHHE (PYHKUMH STOro 3aKoHa — OT
000011aro1Iel 10 0OOBSICHAIOIIEH U TPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHM O BaXKHEWIIINX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBax M NPUMEHEHUH, a TAKKE O XMMUYECKHX PEaKUUsX, UX CYLIHOCTH U
3aKOHOMEPHOCTSAX IIPOTEKaHusi aomnojHsercss B Kypcax 10 m 11 xiaccos
AJIEeMEHTaMU COJEpkKaHUSl, UMEIOIIUMH KYJIbTYPOJOTUYECKHM M MPUKIAJIHON
Xapakrep. JTH 3HAHUS CIIOCOOCTBYIOT IMOHWMAHHIO B3aMMOCBSI3H XUMHH C
IPYTMMHU HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIHLHON U MPaKTUYECKON
NEeSATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCHHUTAHHUIO YBAKEHUS K IPOLIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U IPAKTUUECKUX MPUIIOKEHUN XUMUU, TOMOTa0OT
BBIITYCKHUKY OpPUEHTHUPOBAThCA B OOUIECTBEHHO W JMYHOCTHO 3HAYUMBbIX
npo0jemMax, CBA3aHHBIX C XUMHUEH, KpUTUYECKHU OCMBICIMBATH HH(POPMALIMIO U
MPUMEHATh €€ JUIsl TOINOJHEHHWs 3HAaHWUW, DPEIICHHUsS HHTEIUIEKTyalbHbIX U
DKCIIEPUMEHTAIIHBIX HMCCIEAOBAaTEIbCKUX 3aJad. B 1emom cojaepkaHue
y4eOHOro mnpeaMera «XUMHsD JaHHOTO YPOBHSI M3YUYEHUSI OPUEHTHUPOBAHO Ha
(dbopMHpoBaHrEe y 00yYaIOIIUXCSI MUPOBO33PEHUECKOW OCHOBBI ISl IOHUMAaHUS
dunocodckux uaeH, Takux Kak: MaTepuaIbHOE €AMHCTBO HEOPTraHUYECKOTO U
OpraHUYecKOro MHUpa, OOYCJIOBJIEHHOCTh CBOMCTB BELIECTB HX COCTAaBOM H
CTPOEHHEM, I03HABAEMOCTh NPUPOAHBIX SIBICHUN MyTEM OJKCIEPUMEHTa H
pelieHusl MPOTUBOPEYMM MeEXAYy HOBBIMU (akTaMu U TEOPETHUYECKUMU
PEANOChUIKAaMHU, OCO3HAHHUE POJIM XMMUU B PEIICHUH SKOJOTUYECKUX TIPOOIIEM,



a Takke MpoOsieM cOepeKeHHs IHEPreTUUYECKUX PECYPCOB, ChIPbS, CO3JaHUS
HOBBIX TEXHOJIOTHI U MaT€pUaOB.

B miaHe pemieHuss 3amady  BOCHUTAHUS, PAa3BUTHS M COLHMAIU3ALMH
oOyJarommxcsi TPUHATBIE TPOrPAMMONM MO XMMHH IMOAXOAbl K ONPENEICHUIO
COJIep)KaHUsI W TOCTPOEHUS TpeaMeTa MpeayCMaTpUBarOT (OpMHUpPOBaHUE
YHUBEPCATbHBIX YYEOHBIX JEWCTBUH, HMEIOIIUX 0a30BO€ 3HAYEHHUE IS
pa3IMYHBIX BHUJIOB JIEATEIBHOCTH: pEIIEeHUs MpoOjeM, TOWCKa, aHalu3a U
oOpaboTku  wH(MOpMAIUK, HEOOXOAWMBIX [JII MPUOOPETEHUS  OIbITa
MIPAKTUYECKOM M MCCIIEIOBATEIbCKOM JIEATEIbHOCTH, 3aHMMAIOUIEH Ba)KHOE
MECTO B IO3HAHUU XHUMHHU.

B mpaktuke npenogaBaHus XMMUM KaKk Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs, TaK M Ha YPOBHE CpeaHero oO0mero oOpa3oBaHus, MOpH
ONpENEICHUN COAEPKATEIBHOW XapaKTEPUCTUKH IEJNIeH M3y4YeHHUs MpeameTa
HaIlpaBJICHUEM MEPBOCTEIIEHHOM 3HAYMMOCTH TPAJAMIMOHHO MPU3HAETCH
(¢opMupoBaHHE OCHOB XHMHYECKOM HAyKd Kak OOJacTM COBPEMEHHOTO
€CTECTBO3HAHHUS, MPAKTHUYECKOW JEATEIbHOCTH 4YEJIOBEKa W KAaK OJHOIO W3
KOMIIOHEHTOB MHpPOBOM KyJbTypbl. C METOIMYECKOM TOYKM 3PEHUS TaKOU
MOAXOA K OIpEACNICHUIO LeJied U3y4YeHUs MpeaMera SBISETCS BIOJHE
ONpPaB/IaHHBIM.

CoriacHo JaHHOM TOYKE 3pEHHUsI TJIABHBIMU LIEJIAMH M3Y4YEHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (GopMuUpPOBaHHME CHUCTEMbl XHUMHYECKMX 3HAHUWA Kak BakKHEHIIeH
COCTaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeXKaT KIIYEBbIe MOHATHSA, (yHAAMEHTAIbHbIEC 3AKOHBI U TEOPUU XUMHUH,
OCBOCHHME SI3bIKa HayKH, YCBOCHUE U NOHMMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHHIT MEPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIIEHHE C UICTOPUEN
UX pa3BUTHUS U CTAHOBJICHMUS;

e (QopMupoBaHHME U pa3BUTHE IMPEACTABICHHA O HAYYHBIX METOJaxX
MO3HAHUS BEIIECTB M XHUMHUYECKUX pEAKUUH, HEOOXOAMMBIX I
MpUOOPETEHUS! YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKHUX
SABJIEHUN, UIMEIOLIMX MECTO B PUPOJE, B IPAKTUUECKON U IMTOBCETHEBHOMN
KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB IS TEILHOCTH, CBSI3aHHBIX C HA0JII0IEHUEM
U OOBSCHEHHEM XHUMHUYECKOTO 3KCHEPUMEHTA, COOJIOACHUEM MpPaBUII
0e301acHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, conepxaTenbHas XapakTEpUCTHKA LIeTIeH U 3a7a4 U3yYEeHUS
npeAMeTa B MOpOrpaMMe€ 1O XHMMHM YTOYHEHA M CKOPPEKTHUPOBaHAa B
COOTBETCTBUM C HOBBIMU TPUOPUTETAMH B CHUCTEME CPEIHEro OOIIero
oOpazoBanusi. CeroHsi B MpenoilaBaHu XUMHUU B OOJIbIICH CTENEHU OTAAETCS
MPEANOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJEpKaHus  0oOydeHwus,
OpUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMYCKHMKA 001Ie00pa3oBaTeabHOM
OpraHu3allii, BIaJCIOIEro He HabopoM 3HaHUW, a (QYHKIMOHAIBHOU
IPAaMOTHOCTBIO, TO €CTh CIIOCO0AMHU M YMEHHSIMU aKTUBHOTO MOJY4Y€HUs 3HAHUN
U IPUMEHEHUS UX B pEabHOM KU3HU JIJIsl PEIIeHUs MPAKTUUECKHUX 3a/1ay.

B cBsi3u ¢ 3TUM npu U3Yy4YEHHM MpeAMeTa «XUMHUSD» JTOMUHHUpPYIOIIee
3HaUYEHHE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:

aganTaiys 00y4aromuxcs K yCIOBUSAM JMHAMUYHO PAa3BUBAIOILIETOCS MUPA,
dbopMHpOBaHHWE  MHTEIJIEKTYaJdbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0oOOpa30BaHUI0,  COTPYAHUYECTBY,  CaAMOCTOSTEIbHOMY  IPUHATHUIO
IPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYalUsSX, CBSI3aHHBIX C
BEILIECTBAMHU U UX IPUMEHEHUEM;



¢opMupoBaHne y O0OydYaromMXCsi KIIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIINI), UMEIOIINX YHHBEpPCAIbHOE 3HAYCHHE JUJISl Pa3UYHBIX BHJIOB
TSI TeIbHOCTH: pPelIeHus mpoOem, MoKucKa, aHaiau3a U 00padoTKu HHpopMaIHH,
HEOOXOMUMBIX JJII MPUOOPETEHHUsI OMbITa ACSITENBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHMM XHMHH, a TakXKe s OLEHKH C MO3UIUHN
HKOJIOTMYECKON OE30MacHOCTH XapakTepa BIMSHHS BEUIECTB U XUMHYECKHX
MPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPELy;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTE O00yYarommxcsi: CIHOCOOHOCTH CaMOCTOSITENIFHO MPHOOpETaTh
HOBBIC 3HAaHWS TO XMUMHH B COOTBETCTBUU C >KU3HEHHBIMH IMOTPEOHOCTSIMH,
MCIIOJIb30BaTh COBPEMEHHBbIE HH(OPMAIIMOHHBIE TEXHOJIOTMU JIs TIOMCKAa U
aHaiM3a Y4yeOHOM W HAYYHO-TIOMYJSIPHOM HWHGPOpPMAIUU  XHUMHYECKOTO
CoJIepKaHusl;

¢opMupoBaHHEe U pa3BUTHE Yy OOYy4YaIOUUXCA aCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HAOII0AaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUIAHUPOBAHUH U
MPOBEICHUN XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcsi YyOexIEHHOCTH B T'yMaHHCTHYECKOU
HAIPABIEHHOCTH XMMHH, €€ BaXKHON pPOJM B PEUICHUH TIOOATBHBIX MPOOIeM
paIoOHaIBHOTO MPUPOAOIIOIB30BAHNSA, TIOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
Y COXpaHEHHsI TPUPOTHOTO PAaBHOBECHSI, 0CO3HAHUS HEOOXOIUMOCTH OEPEKHOTO
OTHOIICHHUSI K TPHUPOJIE U CBOEMY 370POBBIO, a TaKXKe MPUOOPETEHHUs OMbITa
WCIIOJIb30BAaHUs TOJMYYCHHBIX 3HAHWUW ISl MPUHITHS TPAMOTHBIX PEUICHHHA B
CUTYaIlUsX, CBSI3aHHBIX C XUMHUYECKHUMH SBIICHUSMHU.

B ydeOHOM mmaHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHSD)
0a30BOr0 YpOBHS BXOAWT B COCTaB MpeaMeTHOM obmactu «EctecTBeHHO-
HAyYHBIC TTPEIMETHI.

OOmiee yncao 4acoB, OTBEACHHBIX ISl M3YyYEHHUsS] XUMHH, Ha 0a30BOM
YpOBHE cpeaiHero od1ero oopazoBanusi, coctapiseT 68 yacos: B 10 kinacce — 34
yaca (1 gac B Hegento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COJEPXKXAHUE OBYUYEHUA

10 KITACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKO XUMHHU

[IpeameT opraHM4ecKol XUMHH: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
B NOJIyYEHUH HOBBIX BEIIECTB U MaTepHaoOB. Teopusi CTpOEHUsI OPraHUYECKUX
coennHeHnii A. M. bytiepoBa, €€ OCHOBHblIE NOJOXeHUsA. CTpyKTypHbIE
(opMyIbl OpraHMYecKHX BemiecTB. ['omosnorus, nomepus. XUMHUECKast CBA3b B
OpPraHUYECKUX COCUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne 0  KiIacCUPUKALMKM  OPraHUYECKUX  BEIIECTB.
HomenknaTypa opraHu4ecKux COeAMHEHUN (CUCTEMATUYeCKas) U TPUBUAIIbHbBIC
HAa3BaHMS BAKHEUIINX MIPEICTABUTENEN KIACCOB OPTAaHUYECKHUX BEIIECTB.

DOKCNepHUMEHTAIBHBIE METOAbl W3YYEHHUs BEIIECTB M WX NPEBPALLCHUN:
O3HAaKOMJIEHHME C 00pa3llaMy OpPraHMYECKUX BELIECTB M MaTepuajgaMy Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHMYECKHUX BEIIECTB, HAONIOJEHUE U
ONKCAHUE JEMOHCTPALMOHHBIX ONBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BEIIIECTB MIPU HarpeBaHuu (IJIaBJICHHE, OOYTJIMBaHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKMU psAx. MeraH u 3TaH —
MIPOCTEUIINE MPEICTABUTENN AJKAHOB: (DU3MUYECKUE M XMMHUYECKHUE CBOMICTBA
(peakuuu 3aMelleHUsT U TOPEHUs), HaXOXKACHUE B MPUPOJE, IMOIyYEHHE H
MIPUMEHEHUE.

AJKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKHUN P DTUIIEH U MPOIHIIEH —
MPOCTEUIINE MPEICTABUTENN AJKEHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuu TUOPUPOBAHUSA, TATOTCHUPOBAHUS, THApATalud, OKHUCIEHUS U
MOJIMMEPHU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytanuen-1,3 u metunoyranuen-1,3: cTpoeHue, BaxHEHIINe
XUMUYECKUE CBOMCTBA (peakius noaumepusannu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHHBI: COCTaB M OCOOEHHOCTHM CTPOCHHS, TOMOJOTHYECKUU pAI.
ALIETWIIEH — TPOCTEMIIMM TPEACTABUTENDL aJKHMHOB: COCTaB, CTPOCHHE,
¢uznueckue M XUMHYECKHE  CBOMCTBAa  (peakuuu  TUJIPUPOBAHMS,
raJIOrTeHUPOBAHMUS, TUAPATALIUN, TOPEHUS ), IOJTYyUYEHUE U TPUMEHEHUE.

Apensl. benzoun: coctas, cTpoeHue, GU3NUECKUE U XUMHUYECKHE CBOMCTBA
(peakiuu rajloreHupoOBaHus U HUTPOBAHMUS ), IOJyUYEHUE U TpUMEHeHue. Tonyon:
cocmas, cmpoeHue, @dusuueckue U XuMuyeckue ceoucmea  (peaxyuu
2aN02EHUPOBAHUSA U HUMPOBAHUS), noJayueHue u npumeHnerue. TOKCHUHOCTD
apeHoB. ['eHeTnueckas CBA3b MEXIY YIJIEBOJOPOJAMHU, MPHUHAMIEKAIIUMHU K
Pa3IMYHBIM KJIacCaM.

[IprponHble MCTOYHHMKH YIJIEBOAOPOAOB. IIpuUpOoaHBIN ra3 W MOIyTHBIE
HedTauble Ta3pl. HedTe u €€ npoucxoxaenue. CnocoObl nepepadboTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUH, KaTAIUTHUYECKHil), muponu3. [IpomykTbl
nepepaboTKU HEPTH, UX MPUMEHEHHUE B TPOMBIIINIEHHOCTH U B ObITY. KaMeHHbIi
yTOJb U MPOAYKTHI €ro nepepadoTKH.

OKCneprUMEeHTAIbHbBIE METOAbl M3YYEHHUS BEIIECTB U WX MPEBPALLCHUN:
O3HAaKOMJIEHWE € OO0pa3laMy IJIAaCTMACC, KayuyyKOB M PE3UHBI, KOJUICKIIMH
«Hedtp» u «Yromb», MOIETUPOBAHHE MOJEKYJ YIJIEBOAOPOAOB U
raJIOTeHONPOU3BOJHBIX, MPOBEACHHE NPAKTUYECKOW pabOThI: MOJTy4YEHUE
ATUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuétnrble 3amaumn.




Bbluucienuss mo ypaBHEHHIO XMMHYECKOW peakuumu (Maccel, 00bEMa,
KOJIMYECTBA UCXOAHOIO BEIIECTBA UM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kuciaopoacoaepxamme opranudyeckue coeJUHECHUS

[IpenenbHble ONHOATOMHBIE CHHMPTHI. METAaHOA W 3TAHOJ: CTPOCHHE,
¢usnyeckue U XUMHUYECKHME CBOWCTBA (pPEakluu C AKTUBHBIMH MeETaJJIaMH,
raJIOr€HOBOJOPOJaMH, TOPEHHUE), NMPUMEHEHHE. BOIOpOIHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJa U 3TaHOJIa HA OPraHKu3M YeJIOBEKa.

MHoOroatroMHble CHHUPTHL. OTHIECHIVIMKOJIb W [JIHMIEPUH: CTPOCHHE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEHUCTBUE CO MICTOYHBIMU
METaJUIaMH, Ka4eCTBEHHAsl PEaklMsl Ha MHOTOaTOMHbIE CIUpThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIIEHTJIMKOJIS.

@®eHod: CTpOECHUE MOJEKYJbl, (PU3MUecKue W XHUMHUYECKHE CBOWCTBA.
Tokcuunocts (penona. [lpumenenue peHomna.

Anpaerunpl U kemowusvl. DOpMANBIAETHA, aUETaNbACTUI: CTPOEHUE,
(u3nuecKrue U XMMUYECKUE CBOMCTBA (PEaKkUUUd OKUCIEHHUS U BOCCTAHOBJICHHS,
KaueCTBEHHbIE PEAKLIMHU), IOJyUYECHHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpeleibHbIE KapOOHOBBIE KHCIOTH. MypaBbuHas U
YKCYCHAasl KUCJIOTBI: CTPOEHUE, (PU3HMUECKIE U XUMHYECKUE CBOMCTBA (CBOMCTRA,
oO1ue 7151 Kjlacca KUCIIO0T, peaKis STepU(pUKALIIN ), TOTyYEHUE U TPUMEHEHHE.
CreapuHOBas M OJICMHOBAsI KUCIIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHUCJIOT. MbLJ1a KaK COJM BBICIIMX KaPOOHOBBIX KMCIIOT, UX MOIOLIEE ACHCTBUE.

Cnoxsble >QUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['miaposnus
cnoxHbIX 3¢pupoB. Kupel. ['mapomus xupo. I[lpuMeHeHue KUpPOB.
buonornueckas poJib :KUPOB.

VYraeBoawl: coctaB, Kiaccupukanus YrieBogoB (MOHO-, HH- H
nonucaxapunasl). [roko3a — mpocTedmmii MoHOcaxapua: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJIbl, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcuiom meau(1l), okuciaenne ammuadyHbiM pacTBopoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIFOKO3bl), HAXO0XKJEHUE B MPUPOJE, MPUMEHEHHE,
ounonoruyeckas poisib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnrono3a kak npupoaHbie nonumepbl. CTpoeHHne Kpaxmaia u
HesUroNo3bl.  PU3MUECKME U XUMHUYECKHME CBOWCTBA Kpaxmaya (THAPOJIU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DOKCneprUMEHTAIbHBIE METOAbl W3YYEHHs BEIIECTB U WX MPEBPALLCHUN:
MpOBE/ICHNE, HAOJIIOICHUE U ONMUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHbIE PEAKLUU OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcusoM meau(Il)), MHOTOAaTOMHBIX CIUPTOB (B3aUMOJECHCTBHUE TIIMIEPUHA C
rugapokcugom meau(Il)), ampaerugoB (OKUCICHHE aMMHA4YHBIM PacTBOPOM
okcuga cepedpa(l) u runpoxcugom menu(ll), B3ammogencTBue Kpaxmana ¢
MO/IOM), TPOBEIAEHUE MPAKTHUECKOW pabOThI: CBOMCTBA pPACTBOpPA YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3anaum.

Boluucienuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Maccbl, 00bEMma,
KOJIMYECTBa UCXOJHOI0 BEIECTBA WM MPOAYKTA PEaKLMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEILIECTB WM TPOTYKTOB PEAKIIUN).

A3oTcoaeprkale OpraHM4eckue COeIMHEeHHUS.

AMMHOKHCIIOTBI ~ KaKk  aM(OTEepHble  OpraHUYEeCKHe  COEIMHEHHS.
du3znyeckre U XMMUYECKHE CBOMCTBA aMUHOKUCIOT (Ha MpUMEpPE TIUIMHA).
buonornyeckoe 3HaueHne aMUHOKUCTOT. [lenTubl.



benku kak MpupoJHbIE BHICOKOMOJIEKYJIIpHBbIE coequHeHus. llepBuunas,
BTOPUYHASI W TPETUYHAs CTPYKTypa OENKOB. XHMMHUYECKHE CBOWCTBA OEIIKOB:
THJIPOJIN3, ICHATYypalusi, KAYeCTBEHHbIC peaklny Ha OeJKu.

DKCNepUMEHTAIBHBIE METOAbl W3Y4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
HaOJIIOEHUE M ONHUCAHHE JIEMOHCTPALMOHHBIX OIBITOB: JIEHATypalus OEJIKOB
IIPY HarpE€BaHUH, IBETHBHIE PEAKIIUU OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHATHUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEJUHEHUI: MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJUMMEPHU3ALMH,  CPEIHSISA
MoJieKyJispHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHHUI — OJIMMEPHU3ALIHS U MTOJTUKOHAEHCALUS.

DKCneprUMEHTAIbHBIE METOAbl W3YYEHHs BEIIECTB M UX MPEBPALLCHUN:
O3HAaKOMJIEHME C oOpa3laMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanm3zanust MeXnpeIMETHBIX CBSI3€U NPY U3YUYEHUH OPTAHUYECKON XUMUU
B 10 KJjlacce OCyIIECTBIISIETCS YEPE3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX MMOHSATUH, TaK U MOHATUMN, SIBISIOIIUXCS CUCTEMHBIMU JJIs1 OTAECIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmuMe ecTeCTBEHHO-HAy4YHbIE TIOHATHA: SIBJICHHE, Hay4dHbIM (aKT,
TUI0TE3a, 3aKOH, TEOPHsl, aHajlu3, CUHTE3, Kiaccu(duKanus, NepUOIUIHOCTD,
Ha0II0eHUE, U3MEPEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE.

®uzuka: wmarepus, DSHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUIN ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHHE
BEILIECTBA, (PU3NYECKUE BETUUNHBI U €JMHUIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, ouocdepa, 0OMEH BEIIECTB B OpraHU3ME,
(doToCHHTE3, OMOJOTMYECKH AKTUBHBIE BellecTBa (OENIKH, YIJIEBOIbI, >KHPHI,
(epMEHTHI).

I'eorpadusi: MuHepanbl, TOpPHBIE TIOPOJbI, TMOJE3HbIE HNCKONAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonOrus: NUIIEBbIE MPOIYKThI, OCHOBBI PALMOHAIBLHOTO IMHTAHMS,
MOIOIIME CPENCTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHUE Mpenaparbl, MaTepHaIbl
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBILIAS U HEOPTAHUYECKAS XUMUA

Teopernueckue 0CHOBbI XUMUM

XUMUYECKHM DJIEMEHT. ATOM. Sapo aroma, H30TONBL. JIEKTPOHHAA
0001104Ka. DHEPreTUYeCKue ypoBHU, MOAYPOBHU. ATOMHbBIE OpOUTalH, S-, p-, d-
anemMeHTbl. OCOOEHHOCTH pachpe/esieHrs AJIEKTPOHOB MO OPOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DJIEKTPOHHASI KOH(DUTYpaIHs AaTOMOB.

[Tepponnueckuit 3akoH u llepumoamyeckas cucTeMa XHUMHUYECKHX
anemeHTtoB JI. WM. MenneneeBa. CBd3b NEPUOJUYECKOTO 3aKOHA H
[Tepuomnueckort cucreMbl xumuyeckux osnemeHTtoB JI. WM. Menneneea ¢
COBPEMEHHOW TEOPUEN CTPOCHUS aTOMOB. 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIIOXKHBIX BEIIECTB IO
rpynnamM v nepuojamM. 3Ha4eHUe MepUOIMYECKOr0 3aKOHA B PA3BUTUH HAYKH.

Ctpoenue BemecTBa. XHMHUYECKas CBs3b. BHIBI XUMHUUYECKOW CBSI3U
(KoBaJICHTHasl HEMOJISIPHAS U TIOJISIpHAs, HOHHAsS, METa/UTMYecKas ). MexaHU3MbI
00pa3oBaHMsI KOBAJEHTHOM XUMHUYECKON CBsi3M (OOMEHHBIH M JOHOPHO-



akuenTtopHslii). BogopoaHas cBs3b. BaneHTHOCTb. DIEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI 1 AaHUOHBI.

BemectBa MOJIEKYJISIDHOTO W HEMOJIEKYJSIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA KPUCTAIUIMYECKON PEIETKU.

IlonaTne o nucnepcHbIX cucremax. MICTUHHBIE M KOJIIOMIAHBIE PACTBOPBI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudpukanus  HEOpraHMYECKHMX  COCIUHEHUH. Homenknarypa
HEOPTaHUYECKUX BEUIECTB. | €HeTHdecKas CBsI3b HEOPTaHWYECKUX BEILECTB,
IIPUHAJIEKAIUX K Pa3JIMYHBIM KJIacCaM.

Xumuyeckass peakius. Krnaccudukanus XUMHUYECKHX peakuuid B
HEOPraHWYECKOM M OPraHMYECKOW XMMHUU. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHCHUS U MPEBPALICHHS 9HCPIUH IPU XUMHUYCCKHUX PEAKLMSIX.

CkopocTb peakinu, €€ 3aBUCUMOCTh OT Pa3IUyYHbIX (pakTopoB. OOpaTUMbIE
peakunu. XuMHYEeCKOe paBHOBecue. MakTopbl, BIMAIOIIAE HA COCTOSIHUE
xuMudeckoro paBHosecus. [Ipunnnn Jle [latense.

Onextposnutuyeckas nuccouuanusa. CHIbHBIE W CJIA0ble 3IEKTPOJIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAs, HEUTPAIIbHAS, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTANIBHBIE METOABl M3YYEHUs BELIECTB M HX IPEBPALLICHUM:
neMoHctpanus Tadnui «llepuoauyeckas cucteMma XuMU4ecKux 3yemMeHToB J1. U.
MenneneeBay, U3yuyeHrUe MOJENIEH KPUCTAJUIMUYECKUX PEIIETOK, HAOII0EHUE U
ONMKMCAaHUE JEMOHCTPALMOHHBIX M JIA0OPATOPHBIX OMNBITOB (pa3lloKEHHE
IIEPOKCHIA BOAOpPOAA B MNPHUCYTCTBUU KaTal3aTOPA, OIPEIEICHUE CPEbl
pPacTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOIO WHIHUKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHYECKOU padboThl «BinsHHe pazmuyHbIX
(haKTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKIIHI.

Pacuérnbie 3anaum.

Pacuérel 1m0 ypaBHEHMSAM XMMHMYECKHMX pEaKUUd, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCIIOIB30BAHUEM TOHATHUSA «MACCOBAs
JIOJISI BELIECTBAY.

Heoprannyeckasi xummust

Hemeramnbl. Ilonoxenne HemerasmoB B Ilepuomnueckoil cucreme
xumMuueckux anemeHToB JI. V1. MenzeneeBa u 0COOCHHOCTH CTPOCHHSI aTOMOB.
®dusznyecKkre CBOMCTBA HEMETAIIOB. AJIIOTPOIHUS HEMETAJJIOB (Ha MpUMEpE
KHCIIOpOAa, cepsl, (hocdopa u yriaepona).

XHMMHYCCKIE CBOMCTBA BA)KHEUIINX HEMCTAIIOB (TaJIOrCHOB, CEPBI, a30Ta,
docdhopa, yriepoga U KPEeMHHUS) U UX  COCIUHEHUI (OKCI/II[OB,
KHCJIOPOJCOAEPKAIINX KHCIIOT, BOJOPOAHBIX COETUHEHH ).

[IprMeHeHne BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Merannel. [lonoxenne metaiutoB B [leprnoanueckoit cucteMe XUMHUYECKUAX
anemeHToB [I. 1. MenneneeBa. OCOOEHHOCTH CTPOECHHUS SJIEKTPOHHBIX 000JI0UEK
aToMOB MeTailoB. O01IMe usudeckre cBoicTBa MeTauioB. CrilaBbl METAJLIOB.
DJIEKTPOXUMHUYECKUN PSII HAMIPSYKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATpHM, Kaluid, KaabIUi,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUM.

O6mume crocoObl Moy4eHus: MeTaJIoB. [IpumMeHeHne MeTaliioB B OBITY U
TEXHUKE.

DKCIEpUMEHTANIBHBIE METOAbl M3YYEHHsI BEIIECTB M HX IPEBPALICHUI:
U3y4YeHHUE KOJUIEKINN «MeTasuibl U CIUIaBbDy, 00pa3lioB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/a4, HAOMIOJEHUE M OMHMCAHHWE JEMOHCTPAIMOHHBIX U



71a00paTOPHBIX OIBITOB (B3aUMOIEHCTBUE TUAPOKCUIA ATIOMUHUS C paCTBOPaMU
KHCJIOT U IIEJI0Yed, KaYECTBEHHBIE PEAKI[UU HA KATUOHBI METAJUIOB).

Pacuérnbie 3anaum.

Pacuétbl Macchl BemiecTBa Wi 00bEMa Ta30B MO0 U3BECTHOMY KOJIUYECTBY
BEILIECTBA, MAcCe WM O00BEMY OJHOIO M3 YYACTBYIOLIMX B PEAKLIUU BEUIECTB,
pacy€rsl mMacchl (00BEMA, KOJIMYECTBAa BEUIECTBA) MPOAYKTOB PEAKLHH, €CIIU
OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHS U KU3Hb

Ponp xumum B 00eciedeHIH YKOJIOTHYECKOM, SHEPTETHUESCKONW U MHIIICBON
0€30MacHOCTH, Pa3BUTUU MEAUIMHBI. [loHATHE O HAYYHBIX METOAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenrss o0 OOIMIMX HAy4YHbIX NPHHIMIAX [POMBIIIIEHHOTO
MOJIyYEHUS] BaXKHEHIINX BEIIECTB.

YenioBeK B MHpE BEIIECTB U MaTEPUAIOB: BaKHEUIINE CTPOUTEIIbHBIE
Marepuaibl, KOHCTPYKLMOHHBIE MAaTe€pUaibl, KpPacKH, CTEKJIO, KEepaMHKa,
MaTtepuabl ISl JIEKTPOHUKH, HAHOMATEpUabl, OPraHUYECKNE U MUHEPAIIbHBIE
ynoOpeHus.

XUMHSI U 30POBbE YEJIOBEKA: MPABHUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBWia OE30MaCHOTO HCIOJIb30BAHUS IPENapaToB OBITOBOM
XUMUU B TOBCEAHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmss MeXNnpeaMETHBIX CBs3€ MpU  HM3y4YeHHH OOWEeld U
HEOpPraHM4eCKO XMMHU B 11 Kitacce oCyIecTBIsETCS Yepe3 UCIIOIb30BAHUE KAK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHATHA, TaK W TMOHATHHA, SBISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE OHATHS: HaAyYHBIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIN3, CHUHTE3, KIaCCHU(PUKALMSI, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHHE, SBICHHUE.

duzuka: MaTepusi, SHEPTUsl, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TON, PAaJMOAKTHUBHOCTb, MOJIEKYJa, YHEPreTUYECKUd YpPOBEHB, BEILECTBO,
TEN0, 00BEM, arperaTHOE€ COCTOSIHHME BEIIECTBA, (DU3UYECKUE BEIUYMHBI U
€AMHUIIBI UX U3MEPEHUsI, CKOPOCTb.

buonorusa: kinerka, oOpraHu3M, OJKOocucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.

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

TexHonorus: XUMUYeCcKas IPOMBIIIIEHHOCTD, MeTaJuTy prus,
MIPOU3BOACTBO CTPOUTEIbHBIX MaTepHuaoB, CEeIbCKOXO3SIIICTBEHHOE
MIPOU3BO/ICTBO, nuuieBas IPOMBIIIEHHOCTD, (bapmaneBTUUECKas
MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJCTBO
KOHCTPYKIMOHHBIX MaTepHuaoB, AIIEKTPOHHAS IPOMBIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 11O
XM HA BA30BOM YPOBHE CPE/ITHEI'O OBILIET'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yjbTaTaM OCBOCHUS
OoOyJaromMMHUCss TPOrpaMM CpPEIHETro oO0Iero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHbIM M MpeaMeTHbIM). HaydHo-mMeTonnyeckod OCHOBOM ISt
pa3pabOTKH MJIaHUPYEMBIX PE3yJIbTaTOB OCBOCHHS IPOrPaAMM CPEIHETO OOLIETO
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBIA MTOAXO/.

B cOoOTBETCTBHM € CHUCTEMHO-AESATEIBHOCTHBIM IOJIXO0JIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS IMpeAaMeTa « XUMHUS» Ha YPOBHE CPEIHErO
00111er0 00pa30BaHUs BbIJIEICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HaHHE OOYYAIOIIMMUCA POCCUHMCKON TPa)XTaHCKOW HUICHTHUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEEIEHUIO;

HaJM4KMe MOTUBALIMK K OOYyUEHHIO;

LEJICHANIPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIECHUW JHMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMi 0a30BOM HAYyKH
XUMHH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOACTBOBATHCA B CBOEH
JEeSATEIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIIMMH LEIOCTHON
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTb LIETU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUsS» TOCTUTaIOTCS B
€MHCTBE YYEOHOW U BOCIMTATEILHOM JI€ATEIbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COILIMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U WJ€alaMi POCCUMCKOTO IPakIaHCKOT0 OOLIECTBA, TPUHATHIMU B
oOlIecTBE HOPMaMU U MpaBUJIaMU MOBEAEHUS, CIOCOOCTBYIOIIMMHU MPOIECCaM
CaMONO3HAHUS, CAMOPAa3BUTHSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJarommxcs.

JIM4HOCTHBIE pPE3yJNbTaThl OCBOEHUS TMpeaMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M MPAKTUYECKOH JEeATEIbHOCTH
oOyyJaroumxcs o peaiu3aluu MPUHATHIX B 00IIECTBE IEHHOCTEM, B TOM YHUCIIE
B YacCTH:

1) rpaskaaHCKOro BOCIIMTAHMA:

OCO3HaHUsl  OOy4YaIOIIMMHCS CBOMX  KOHCTUTYILMOHHBIX TIpaB U
0053aHHOCTEM, YBa)KEHHUS K 3aKOHY U IPABOIOPSIIKY;

MPEACTABICHUS] O COLMAIbHBIX HOPMAaxX M MpaBUJaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH MNPU CO3AAHHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATEIbHBIX 33144, BBIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W MPUHUMAThb MOTHBBI, HAMEPEHUS, JOTUKY U
apryMEeHThI IPYTUX MPU aHATIU3€ Pa3IUYHbIX BUJOB YUEOHOU EATEIbHOCTH;

2) NIaTPUOTHUYECKOT0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOILEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OT€YECTBECHHON XMMUH;

YBaXXEHUSI K MPOLIECCY TBOPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOIO
OPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTUXKEHHUS HAyKHU €CThb PEe3yibTaT



JUITATEIbHBIX ~HAOMIOJEHUM, KPOIMOTJIMBBIX 3KCHEPUMEHTATIbHBIX TOHUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

MHTEpECa M NO3HABATEJIbHBIX MOTHBOB B MOJYYEHUH M MOCIEAYIOIIEM
aHanuze  MHPOpMAIMM O  TEPEIOBBIX  JOCTHIKCHHMSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH  OLIEHMBaTh CHUTYyalldHd, CBSI3aHHBIE C XUMUYECKUMU
ABJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYACh HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEJEHUE U MOCTYIKHA CBOMX TOBAPUUIEH C
MO3WLIMA HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUN 3TUX
MTOCTYTIKOB;

4) popMHupoBaHMA KYJIbTYPHbI 310POBbS:

MMOHUMAaHUS ULEHHOCTEN 370pOoBOro M 0Oe30macHoro oOpasza KU3HH,
HE00XOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIIOAICHUS TpaBWil 0€30MacHOro OOpallleHusi ¢ BEIIECTBaMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

MMOHUMaHUS LIEHHOCTU MPaBWJ HMHAWBUAYAJIbHOTO UM KOJUJIEKTHBHOIO
0e30macHOro MOBEACHUS B CUTYALHSIX, YTPOKAIOLIIUX 3J0POBbIO U KU3HHU JIIOJCH;

OCO3HaHMS MNOCIEACTBUN U HEIPUATHS BPEAHBIX NPUBBIYEK (YIOTPEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIUTAHUS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€0HO-HCCIIEOBATEIbCKON
NEeSATENbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOW UM JAPYIMX BHJAX
NEeSATENbHOCTH;

YCTAHOBKM HAa AaKTUBHOE Yy4YacTHE€ B pEIICHUU MPAKTUYECKUX 3a/1ady
COIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUEHHUIO Tpo(deccHil pa3auyHoro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXEHUS K TPYYy, JIOJAM TPYJla U pe3yJibTaTaM TPYJIO0BOU I€ATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HHAMBUAYaJbHON TPaeKTOPUU
oOpaszoBaHus, Oyayiier npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
1 IoTpeOHOCTEH 00111IeCcTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00Pa3HOr0 OTHOIIEHUS! K MPUPOAE, KAK UCTOUHHUKY
CYIIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHUs TI00aJBbHOrO XapakKTepa 3KOJOTMYECKHX MpoOJeM, BIUSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEIbl;

OCO3HaHUsI HEOOXOJMMOCTH HCIOJIb30BAaHUSL JOCTHKEHUNW XUMUU JJis
pelIeHns: BONPOCOB PALIMOHAILHOTO IPUPOAOTIOIb30BaHNUS;

AKTUBHOTO HEINPHUATHUS JIEUCTBUM, NPUHOCAIIMX BpEd OKpPYKaAOUIEH
OPUPOAHON CpeJie, YMEHHUS POTrHO3UPOBATHh HEOIATONPUSITHBIE KOJIOTUUECKHE
NOCJIEICTBUA MPEANPUHUMAEMbBIX ACHUCTBUI U NPEIOTBPAILAT UX;

HaJIW4YMsl  Pa3BUTOTO  SKOJOTMYECKOTO  MBIIUICHHS, 3KOJIOTHYECKON
KyJbTYpbI, OIbITa ACSITENIBHOCTA SKOJOTUYECKOW HANpaBIE€HHOCTH, YMEHMUS
PYKOBOJICTBOBAThCSl UMH B TO3HABATEIbHOM, KOMMYHUKATUBHON U COLIMAJIBHON
IPAKTUKE, CHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTUBOCTOSITH HICOJIOTHH
xemodoOuu;



7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH U OOILIECTBEHHON MTPAKTUKH;

NOHMMAHUA CHEIM(PUKUA XUMHUH KaK HAyKd, OCO3HaHUA €€ pOJu B
(GopMUPOBaHNHN PAIMOHATFHOTO HAYYHOTO MBIILICHUS, CO3JaHUH LEJIOCTHOTO
MIPEACTABICHHS 00 OKPY’KAIOIIEM MHUPE KaK O €AMHCTBE NPUPOABI U YEIOBEKA, B
MO3HAHUK TPUPOTHBIX 3aKOHOMEPHOCTEW M PEIICHUU MPOOJIeM COXpaHEHUS
MPUPOJHOTO PaBHOBECHS;

yOSXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHHU JJS COBPEMEHHOU
UMBWIN3AMU: B €€ T'yMaHUCTUYECKOM HANPABICHHOCTH M BaXXHOM PO B
CO3/IaHMM HOBOW 0a3bl MaTepUaNbHOM KyJIBTYPHl, PEUICHUH TJI00ATBHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOW H  DKOJOTWYECKOW O€30MacHOCTH, B Pa3BUTUU  MEIUIUHBI,
00ecCrevYeHnr yCIOBUN YCIEIIHOTO TPpyAa M AKOJIOTUYECKH KOM(OPTHOM KUZHU
Ka)kJ10T0 YiIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH: TMOHHMMAHMS CYUIHOCTH METO/OB
MTO3HAHUSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH UCIOJIb30BaTh
MOJIy4aeMble 3HAHUS JJI aHAJIU3a U OObSICHEHUS SIBJICHUI OKPY’KaIOIIEro Mupa
U MOPOUCXOJAIMX B HEM HM3MEHEHUW, YMEHHs JieJaTh OOOCHOBAHHbBIE
3aKJIIOYEHUS] HA OCHOBE HAyYHBIX (DAKTOB M HMMEIOLIUXCS JAHHBIX C LIEJIBIO
MOJIyYEHUS! JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO HMCHOJb30BATh XUMUYECKUE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENbCKOMN IE€ITEIbHOCTH;

TOTOBHOCTM U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHNI0, K AaKTHBHOMY IIOJYyYEHHMIO HOBBIX 3HaHUM 1O XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSAMH;

MHTEpeca K 0COOEHHOCTSIM TpY/la B pa3IM4HbIX chepax mpodhecCHOHaIbHOMI
NEeSATETbHOCTH.

METAINPEIMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHUS YUeOHOTO ITpeaMeTa « XMMHS Ha
YPOBHE CPeJHETO 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE i1 (OpMHpPOBAHUS  MHUPOBO33PEHUS  OOYYAFOITUXCS
MEXTUCIUIUIMHAPHBIC (MeXTIpeIMETHBIC) oOIIeHayYHbIC IIOHATHS,
OTpaKarolue IEJTOCTHOCTh HAyYHOW KApTHHBI MHpa U CIEHU(PUKY METOJIOB
MO3HAHMS, HMCIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEPrusi, SBJICHHUE, MPOIEeCC, CUCTEMa, HAyYHBIA (paKT, MPHUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHs, HCCIICOBaHHE, HAOIIOJICHUE, H3MEPEHUE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4cOHBIC EVCTBUS (mo3HaBaTebHBIC,
KOMMYHHUKAaTHBHBIE, PETyJSITUBHBIC), oOecreunBaromue (HOpMUPOBAHHE
(GyHKIIMOHATBHOM TPAMOTHOCTH M COLUATTEHON KOMIIETEHITUN 00YJarOIITNXCS,;

CIIOCOOHOCTBH 00yJaroIuxcs HCII0JI30BaTh OCBOEHHEBIE
MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUECKIE 3HAHUS U YHUBEpPCAIbHbIC YICOHbBIS
JIEVUCTBUS B MMO3HABATEILHON U COLMAIBHOM MPAKTHKE.

MeranpeaMeTHbie pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHLHBIMU
y4eOHBIMU  TMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMA ¥  PETYJISITUBHBIMHU
JICUCTBUSIMU.



OBinaneHue  yHMBEPCAJBHBIMM  Y4eOHbBIMM  IO3HABaTeJIbHBIMH
NEeUCTBUSAMM:

1) 6a3oBbIe JOrMYeCKHUE JeiiCTBUA:

CaMOCTOSITENIbHO  (OPMYJNHUPOBATh M aKTyalM3UpPOBaTh MpoOIEMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENeNsATh LEIN JEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PE€3YyJIbTaThl JAESITEIBHOCTH C IOCTaBJICHHBIMU
LETSAMU;

MCIIOJIB30BaTh IPH OCBOEHUU 3HAHWUU MPUEMBI JOTUYECKOTO MBIIIJIEHUS —
BBIJICJISITh XapaKTEPHbIE IPU3HAKK MMOHATUN M YCTAHABIMBATH UX B3aUMOCBS3b,
MCIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS JJIsl OOBSICHEHUS OTACTBHBIX (PaKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAaHUS W KPUTEPUU Ui KiIaccU(UKAIMK BEIIECTB U
XUMHUYECKUX PEAKIIUN;

YCTAaHABIMBATh IPUYMHHO-CIEIACTBEHHBIE CBS3M MEXAY HW3Yy4YaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKUE PpACCYX ACHUS (MHIYKTUBHbBIC, IEITyKTUBHbBIE, IO
aHAJIOTUM), BBIABIIATh 3aKOHOMEPHOCTH M MPOTHBOPEUYUS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIMPOBATH BBIBOJIbI U 3aKJIFOUEHNUS;

NPUMEHATh B  NpOLECCEe TMO3HAHUA, MCHOJb3yeMble B  XHUMHH
CUMBOJIMYECKME  (3HAKOBBIE)  MOJENM, MNpeoOpa3oBbIBATH  MOJIEIbHBIE
MIPEACTABICHUS — XUMHUYECKHUI 3HAK (CUMBOI) AJIEeMEHTa, XUMU4eckas (popmyia,
YPaBHEHUE XUMUYECKON PEAKIMK — MIPU PEIICHUH YYE€OHBIX IMO3HABATENbHBIX U
MPaKTUYECKHUX 3aJa4, TPUMEHATh Ha3BAHHBIE MOJIEIbHbIE MPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB HM3YyYA€MbIX BEIIECTB M XUMHUYECKUX
peaKunil.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiCTBUA:

BJIQJIETh OCHOBAMH METOJIOB Hay4YHOI'O MO3HAHMS BEIIECTB U XUMUYECKUX
peaKkuui;

dopMynaMpoBaTh 1€MW 3aJauyd  HCCIEHOBaHUS, HCIOJIb30BaTh
MIOCTaBJICHHBIE U CaMOCTOSITENIbHO C(POPMYIMPOBAHHBIE BOMPOCHI B KAaYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3HI MO MPOBEPKE
MPaBUJIILHOCTH BBICKA3bIBAEMBIX CYXICHMUIA;

BJIQJIETh HABBIKAMHM CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W TPOBEACHUS
YYEHUUECKUX IKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOIIOATh 32 XOJI0M
MpolLIecca, CaMOCTOSATEILHO MPOTHO3UPOBATH €ro pe3yJbTaT, (HopMyJIUpOBaTh
0000IIeHHsT W  BBIBOABI OTHOCUTEIBHO  JOCTOBEPHOCTH  PE3yJIbTaTOB
MCCJIEI0BAHMSI, COCTABISATh 00OCHOBAHHBIN OTYET O MPOJIEIaHHON padboTe;

NpuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATEIbCKOM UM MPOEKTHOM
NEeSATEAbHOCTH, MPOSBISTH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MIOMCKY METOJIOB PEIICHMS] MPAKTUYECKUX 3aJady, NPUMEHEHUIO Pa3IuYHbIX
METO/0B IMO3HAHUS.

3) pabora ¢ unpopmanueii:

OpUEHTHUPOBAThCA B PANIMUHBIX HCTOYHMKAX HHPOpManuu (Hay4dHO-
nomyJsipHasi JIdTepaTypa XMMHUYECKOTO COAEp>KaHWs, CIpPaBOYHBIE MOCOOMS,
pecypcbl MHTepHeTa), aHaIM3UpOBaTh HH(POPMALIUIO PA3IMYHBIX BUIOB U (popM
Ipe/ICTaBIICHNUS, KPUTUYECKH  OIEHUBaThb €€  JIOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTb;

(GopMyIMpOBATH 3aIIPOCH] U IPUMEHSThH Pa3IUYHbIE METObI IIPU MTOUCKE U
orOope wuHPOpMALIMK, HEOOXOAUMOMN MJis BBINOJHEHUS Y4eOHBIX 3ajad
OITPENICIIEHHOTO TUIIA;



NpUOOpETaTh OMBIT UCIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh ONTUMANBHYIO (OpMy TpeACTaBICHUS
uH(popMaluu (cxeMmsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKHU U IPYTHE);

WCIIONIb30BaTh HAyYHBIM $3bIK B KauecTBE CpeACTBa Npu padore ¢
XUMHUYECKON WH(pOpMaluel: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKUue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBL, (DOPMYJIbI, a00OpEBHATYPBI, HOMEHKIATYPY;

UCIIOJIB30BaTh W NPEeoO0pa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBiaieHue YHMBEPCAJbHBIMM KOMMYHMKATHUBHBIMHM 1eCTBUSIMU:

3aJ1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYK/1aeMOil TEMBI B XO/I€ 1Uajora u/uin
JIUCKYyCCUM, BBICKAa3bIBaTh UACH, (OPMYJIUPOBATH CBOM  MPEATIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEII0KEHHOMN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yJbTaTOB MO3HABATEIbHOU JIE€ATEIBbHOCTH,
MIOJIyYEHHBIX CAMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAaMHU IPHU
BBIIIOJIHEHHUH ~XHMHYECKOTO JKCIIEPUMEHTa, MPAKTHYECKOW pabdoThl 10
HCCJIEIOBAHHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB, pealnu3alui y4eOHOIro MPOeKTa U
(opMyIMpPOBATH BBIBOJBI MO PE3yJbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN ITyTEM
COTJIACOBAHMSI TTO3UIINI B X0J1€ 0OCYXICHUSI 1 00OMEHA MHEHUSIMU.

OByaieHUe YHMBEPCAJbLHBIMH PeryJIsiTABHBIMH J1eHCTBUSMMU:

CaMOCTOATENIbHO IUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO
NEeSATENbHOCTh, ONpEeAessisi €€ LeJH M 3aJadd, KOHTPOJIHUPOBaTH MU MO MeEpe
HEOOXOJAMMOCTH KOPPEKTUPOBAaTh MpejiaraeéMblii alropuT™M JEUCTBUM MpHU
BBIIIOJIHEHUH YYEOHBIX M HCCIIEJOBATEIbCKUX 3aJlady, BBIOMpaTh HamoOojee
3¢ (PexTUBHBIA CHOCOO MX pEMIeHHs C YYETOM IMOJYYEHUS HOBBIX 3HAHHUHA O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISITh  CAMOKOHTPOJIb ~ CBOEM  JIESITEIbBHOCTHU HAa  OCHOBE
CaMOaHaJIM3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

IIpenmeTHble pe3ysbTaThl OCBOEHUS Kypca «OpraHuyeckas XHUMUS»
OTpa)KaroT:

cq)opMHpOBaHHOCTL MPEACTABJICHUN O XHUMHUYECKOU COCTaanﬁomeﬁ
€CTECTBCHHO-HAYYHOM KApPTUHBI MHUpPA, POJIM XWUMHUM B TIO3HAHWHW SIBJICHUU
npuposbl, B (OPMUPOBAHWM MBINUICHUS W KYJIBTYpPhl JUYHOCTH, €&
(YHKIIMOHATLHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPAKTHUSCKHUX
3a71a4 ¥ JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0pPOBBIO H
IIPUPOJTHOM CpEIIE;

BJIAJICHUE CHUCTEMOM XUMHMYECKHX 3HAHUK, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIaraloIIMe TMMOHATHUS (XUMHUYECKHUHA SJIEMEHT, aToOM, JJIEKTPOHHAas
o0osouka aTroma, MOJEKYyJa, BaJCHTHOCTb, AJIEKTPOOTPUIIATEIHHOCTD,
XMMUYCCKasi CBS3b, CTPYKTYpHasi dbopmymna (pasBepHyTa;[ Y COKpaIléHHas ), MOJib,
MOJISIpHAsE Macca, MOJSIPHBIA OO0BEM, YIJIEPOJIHBIN CKEJeT, (byHKuHOHaJILHaﬂ
rpynna, pajuKkal, W30MEPHUs, H30MEPbI, TOMOJIOTUYECKHW P, TOMOJIOTH,
YIJIEBOIOPOABL, KUCIOPOI ¥ a30TCOAEPKAIINE COEAUHEHUS, MOHOMED, TTOJTUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCJAMHEHHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus opranndeckux BeulectB A. M. ByTinepoBa, 3aK0H cOXpaHEHUs



Macchbl  BEIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHH  SI3bIK  XUMUMU;
MHUPOBO33PEHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE NMOHUMAHHS MPUUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (DAKTOIOTHUYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O0€30I1aCHOM HCITOJIb30BAHNN BAKHEUIINX OPraHUYECKUX
BEILIECTB B OBITY U IPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBISTH XapaKTEPHBIC MPU3HAKU MOHSITHIA,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIH30BAaTh COOTBETCTBYIOIINE OHATHS PU
ONMCAHUM COCTaBa, CTPOCHHUSI U MPEBPALIEHUI OPraHUYECKUX COCANHEHU;

c(hOpPMUPOBAHHOCTh YMEHUH HCMOIB30BaTh XUMUUYECKYIO CUMBOJIUKY JJIS
COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAILEHHOI)
GopMysl OpPraHMYECKHMX BEIIECTB M ypPAaBHEHUH XHWMHUYECKUX PEaKIuil,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHWYECKHUX BEIIECTB I WIUTOCTPALUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABINBATH MPUHAIIICKHOCTh U3YUEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OIpPEACIEHHOMY
KJIacCy/Tpynne COEIWHEHUH (YTiaeBOAOPOIbI, KUCIOPOA U a30TCOAEpIKAIIUE
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHbIE COEIWHEHHUsI), JaBaTh MM Ha3BaHUSA IO
cuctematnyeckoi HomeHknatype (IUPAC), a Takxke npuBOJAUTH TPUBHAJIbHBIE
Ha3BaHUs OTAEJbHBIX OPTaHMYECKUX BEIECTB (3TUJIEH, MPONUJIECH, alleTUJIEH,
ATUJICHIJIUKOb, TTUUEPUH, (EHOII, (popManbAeru, aueTanbIerul], MypaBbHUHAas
KHCIJIOTa, YKCyCHasi KHUCJIOTa, OJEMHOBAas KHUCJIOTa, CTEAPUHOBAs KHUCIOTA,
III0K03a, (PyKTO3a, Kpaxmal, eJUTi0JI03a, TIIUIKH);

c()OPMHUPOBAHHOCTh YMEHHS OINpPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpraHUYEeCKUX COCTUHEHUSX (OJUHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHSI NMPUMEHATH MOJOKEHUS TEOPUU CTPOEHUS
opranuveckux BemectB A. M. byrtiepoBa mis OOBSACHEHHS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT MX COCTAaBa U CTPOCHHUSI; 3AKOH COXPAHEHUSI MACCHI BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaThb COCTaB, CTPOEHHE,
(u3nUecKue U XMMUYECKUE CBOMCTBA TUIMYHBIX NPEICTABUTENICH PA3THYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, dTWJIEH, MPOIUJIEH, AlleTUJIEH,
Oytanuen-1,3, metunOytaaueH-1,3, 6€H3071, METAHOJ, YTAHOJI, YTUJICHTJIUKOJb,
[JIMLEPUH, (EHOJI, alleTalbIETU ], MypaBbUHAA U YKCyCHasi KUCIOTHI, TJI0K03a,
Kpaxmaji,  LeJUI0JIo3a, aMHUHOYKCYCHasi  KHUCIIOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINI C UCTIOIb30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTEpHU30BaTh MCTOYHUKHU
YIJIEBOJOPOJAHOTO ChIpbsl (HE(Th, MPUPOIHBIA Ta3, Yrojib), CHOCOOBI HUX
nepepadOTKU U MPAKTUUYECKOE MPUMEHEHHUE MPOAYKTOB NepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHUI MPOBOAMTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WIIM MPOIYKTa
peaklM MO HW3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOIO W3 HCXOIHBIX
BELIECTB MJIU MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHUM BJIaJIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX
METO/IaX Hay4YHOTr'0 TO3HAHUS, UCIIOIb3YEMBIX B XUMHUH MTPU U3YUYEHUH BEILIECTB
U XHMHUYECKHX  sIBIEHUH  (HaOmioJleHue, M3MEpEHue, OIKCIEPUMEHT,
MOJIEJIMPOBAHUE ), UCIIOJIH30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS JIJISI IPUHSITHUS
pelIeHN B KOHKPETHBIX JKU3HEHHBIX CUTYallUAX, CBSI3aHHBIX C BEILIECTBAMH U UX
IpPUMEHEHUEM;

c(OpMHPOBAHHOCTh ~ YMEHMI  COOJIIOaTh  TpaBWjia  IMOJIb30BAHUSA
XUMHUYECKON TOoCyAoi U JabopaTOpHbIM OOOpYyJOBaHUEM, a TaKKe IpaBuia



oOpallleHus! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBHIOJHEHHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUHN
HKCIIEPUMEHT (TIPEeBpAIlCHHUs OpPraHMYEeCKHX BEIIECTB IMPH HArpPEBaHHH,
MOJlyYeHHWE OTHJIEHA W W3YYCHHE €ro CBOWCTB, KAaueCTBEHHBIC pEaKLUU
OpPraHMYECKUX BEIIECTB, JCHATypalus OENKOB MpH HarpeBaHUU, IBETHHIC
peakiuu OETKOB) B COOTBETCTBUHU C MpaBUJIAMU TEXHUKH O€30MacHOCTH MpHU
oOpallleHuu C BEUIeCTBAMH M JIaDOpaTOPHBIM OOOPYIOBAHHEM, IMPEACTABISATH
pe3yNbTaThl XWMHUYECKOTO JKCIEpUMEHTa B (QOpMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIUX peaKkUuid U (POpPMYyJIUPOBaTH BBHIBOJBI HAa OCHOBE 3THUX
PE3yNIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHHM KPUTUYECKH aHaJU3UPOBATH XUMHUYECKYIO
uH(pOpPMALIMIO, TOMYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpPEACTBA MAacCCOBOMU
uHpopmanuu, IHTepHET U apyrux);

c(hOpMHPOBAHHOCTh YMEHHUM  COOJIOJATh TMPaBWJIA  DKOJOTHYECKH
LEJIECOO0PA3HOr0 TOBEACHUS B OBITY W TPYJIOBOM JAESATEIBHOCTH B LEISAX
COXPAHEHHUsSI CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOTHOU Cpenbl, OCO3HABATH
OTIAaCHOCTHh BO3JICHCTBHSI Ha JKUBBIE OPTaHU3MBI OMPENCIEHHBIX OPTaHMYECKUX
BeIlleCTB, MoHUMas cMbici nokazarens [1JIK, nmosicHiITh Ha mpuMepax cocoObl
YMEHBIIICHUS W TPEJOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUS HA OPraHU3M
YeII0BEeKa;

I 00YYarOIIMXCSl C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 3/IOPOBBS: YMEHHE
NPUMEHSTh 3HaHHUSI 00 OCHOBHBIX JOCTYIIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHU;

JUISL CHENbIX W CIA0OBUISAIIMX OOYYarOIIMXCSA: YMEHHE MCHOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy 00o3HaueHuit JI. bpaiins aJ1st 3anucu XUMHUYEeCKUX

dbopmyi.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHUS Kypca «OOIas U HeopraHuyeckas
XUMHUSD» OTPaXKakoT:

c(pOpPMUPOBAHHOCTb MPEACTABICHUN: O XHMHYECKOH COCTABIISIOMICH
€CTECTBEHHO-HAYYHON KAPTHHBI MHUpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npuponbl, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYphl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPaKTUYECKHUX
3a/1a4 ¥ SKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CPELIE;

BJIAJICHUE CHUCTEMOM XMMHMUYECKMX 3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATAIOIINE MOHATHUS (XMMUYECKUH 3JIEMEHT, aToM, W30ToIl, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTh, JJICKTPOOTPULIATENIBHOCTh, CTEIEHb OKHCJIECHUS, XUMHUYECKAs
CBsI3b (KOBAJICHTHAs, HOHHAsI, METAJUIMUECKasi, BOJIOPOIHAS), KPUCTAIIMUECKAS
pELIETKA, TUIIBI XUMUYECKUX PEAKIIUM, paCTBOP, AIEKTPOJIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIMTUYECKAs JUCCOIMALINS, OKHCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTH
XUMHUYECKON peakiuu, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKOU Aucconumanuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPaHEHUS MACCHI BELIECTB, 3aKOH COXPAHEHHUS U MIPEBPAICHUS YHEPTUU
IpU XUMHYECKUX PEAKIIUSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE MOHMMAHHUS NPUYMHHOCTU U
CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUHN, (haKTOJIOrMYECKUE CBEICHUSI O CBOMCTBAX,



COCTaBe, MOJYYEHUH W  O€30MacCHOM  HCIOJb30BAHWM  BAKHEUIIUX
HEOPraHWYECKHUX BEUIECTB B OBITY U MPAKTUUYECKOM IEATEIbHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBISTh XapaKTEPHBIC MPU3HAKU MOHSITHIA,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIIOJIH30BAaTh COOTBETCTBYIOIINE OHATHS PU
ONMCAaHUU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(hOpMUPOBAHHOCTh YMEHUHN HCTOJIH30BaTh XUMHUUYECKYIO CUMBOJIUKY JJIS
cocTaBlieHUs (OpMyJ BEIIECTB U ypPaBHEHWH XMMHYECKUX PpEaKLUH,
cucteMatnyeckyro HomeHkinatypy (IUPAC) wu TpuBHanbHblE Ha3BaHUS
OTZIETbHBIX HEOPTAHMYECKUX BEIIECTB (YrapHblid ra3, yriaeKuciblid ra3, aMMuax,
rai€Hasi i3BeCTbh, Heral€Hasi U3BeCTh, IUThEBAs COJIa, TUPUT U IPYTHUE);

chOpPMUPOBAHHOCTh YMEHUN OMPEIENATh BAJCHTHOCTh U CTENEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB B COEAUHEHUSX PA3JIMYHOIO COCTaBa, BUJ
XUMHUYECKON CBSI3U (KOBAJEHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOJHAs) B
COCIMHEHHSIX, THUIl KPUCTAJUIMYECKOM pEMETKH KOHKPETHOTO BEIIECTBA
(aToMHas1, MOJIEKYJISIpHAsi, HOHHASI, METAIUIMYECKAs ), XapaKTep CPeAbl B BOJHBIX
pacTBOpaX HEOPTaHUYECKUX COCTUHEHU;

c(hOpMHPOBAHHOCTh yYMEHUMI yCTaHaBJIMBATh MPUHAIIIEKHOCTb
HEOPraHWYECKUX BEUIECTB MO WX COCTaBY K OMNPENEIEHHOMY Kiaccy/rpymnme
COEIMHEHHI (IIPOCThIE BEIIECTBA — METAJLIBI U HEMETAJJIbI, OKCHUJIbI, OCHOBaHMUS,
KHCJIOThI, aM(pOTEepHbIE TUAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI IEPHOJUYECKOTO 3aKOHA
. W. MengeneeBa U AEMOHCTPUPOBATH €ro  CHCTEMATHU3UPYIOLIYIO,
OOBSCHUTEIbHYIO U IIPOTHOCTHYCCKYIO QYHKINH;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTEpH30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHMX 3yeMeHTOB |—4 mepuonoB Ileproanyeckoil CHCTEMBI
xuMuueckux snementoB JI. M. MenneneeBa, ucnonb3ys MOHATUS «S-, p-, d-
ANEKTPOHHBIE  OpOUTaIM»,  «IHEPreTHUYECKUE  YPOBHW»,  OOBSICHATH
3aKOHOMEPHOCTH N3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U UX COEUHEHU I
110 nepuogaM U rpymnmam [leprnoguyeckon CUCTEMBI XUMUYECKUX dJIEMEHTOB /1.
H. Menneneena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE
XUMUYECKUE CBOMCTBA HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KIJIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE T€HETHUECKOW CBA3U MEX]y HEOPTaHUYECKHUMU
BELIECTBAMHU C MTOMOILbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHUA KIaCCU(PULIUPOBATH XUMUYECKUE PEAKIIMH 110
Pa3IMYHBIM MPU3HAKAM (YKCIY U COCTaBY PEarupyroluX BEIIECTB, TEMJIOBOMY
2 deKTy peakiuu, N3BMEHEHUIO CTETICHEN OKUCIICHUS DJIEMEHTOB, OOPAaTUMOCTH
pEeaKIMM, YYaCTHIO KaTaanu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUUN COCTABJISITh YPABHEHUS PEAKIUI pa3IMYHbIX
TUIIOB, TOJHBIE W COKpALIEHHbIE YpPABHEHUS pEaKIMil HOHHOTO OOMEHa,
YUYHUTBIBAS YCIOBUS, IPU KOTOPBIX 3TU PEAKLIMH UIYT 10 KOHIA;

c(OPMHUPOBAHHOCTh YMEHHUI MNPOBOAWTH PEAKIMH, MOATBEPKIAIOIINE
KAueCTBEHHBIA COCTaB PA3JIMYHBIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM  TYTEM  HMOHBI, MNPHUCYTCTBYIOIIME B  BOAHBIX  PACTBOpaAxX
HEOPTraHUYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCJIHMTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKUMU TOCPEJACTBOM COCTABIEHUS 3JEKTPOHHOTO
OaJlaHca ATUX pEeaKIIUii;

c(OPMUPOBAHHOCTh ~ YMEHUH  OOBSICHATH  3aBUCUMOCTh  CKOPOCTHU
XUMUYECKON peakuu OT pa3lInyHbIX (PAKTOpOB; XapakTep CMEUICHUsS



XUMHUYECKOTO PABHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3AEHCTBUA (IPUHLMUI
Jle lllaTenbe);

c(hOpPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHUMHUYECKHUE MPOLIECCHI,
JeXKallle B OCHOBE MPOMBIIUIEHHOTO MMOJIYY€HUsI CEPHOM KUCIOThI, aMMHaKa, a
Takke cHOPMHPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUNAX U
AKOJIOTMYECKUX MPOOJIEMAX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUKCICHHS C UCIOIB30BAHUEM
MOHATHUSL «MAcCcOBas J10JIsl BEMIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHHI Ia30B
MIPU XUMHUYECKUX PEAKIUAX, MACCHI BEIIECTBA WK 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJTHOTO M3 YUACTBYIOIIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3¢ (eKTa peakiini Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, TPEBPAILICHHS U COXPAHEHHSI SHEPTHUH;

chOpPMUPOBAHHOCTh ~YMEHHUU  COONIONATh  MpaBuja  MOJB30BaHUS
XUMHUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU IO BBIIOJHEHUIO
7a00pPaTOPHBIX XUMUYECKUX OIIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUHN IUJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUH
AKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUAA BOJOPOA B IPUCYTCTBUM KaTaJIU3aTOpa,
OMpeNeNeHNe CpeAbl PacTBOPOB BELIECTB C IMOMOUIbI0 YHUBEPCAIBHOIO
MHJUKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUUECKOM pEaKIUH,
peaklMy HOHHOIO 0OMEHa, KaYeCTBEHHbIE peakUuu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KATUOH aMMOHWUS, PEIICHHE SKCIIEPUMEHTAIBHBIX 33]1a4 IO
temaMm «Metamnel» 1 «HemeTannsl») B COOTBETCTBUM C MpaBUJIAMHU TEXHHUKHU
O0e3onmacHOCTH TNpU  OOpalmIeHMd C  BEUIeCTBAaMU U JabOpaTOpPHBIM
000pyI0OBaHUEM, MPEACTABIATh PE3YJIBTATHl XUMHUYECKOTO SKCIEPUMEHTA B
(dopmMe 3amucu ypaBHEHHUU COOTBETCTBYIOLIMX pPEakuuid U (POpMyIUpPOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHU KPUTHUYECKH AHAIU3UPOBATH XUMHUYECKYIO
uH(pOopManMIo, TMOJy4aeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHHKAIH, UHTEpHET U APYTHX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJa  HKOJOTUYECKHU
L[EJIECO00PA3HOTr0 TOBEACHUS B OBITY W TPYJIOBOM JAESATEIBHOCTH B LEISAX
COXpaHEHUsI CBOETO 370POBbS M OKPYXaroUIeHd MPUPOIHON Cpebl, OCO3HABATH
OMAacCHOCTb BO3JEHCTBUS HA JKUBBIE OPraHU3Mbl ONPENEIEHHBIX BEIIECTB,
noHuMas cmbici Tokazatenss [IJIK, mosicHATh Ha mpuMepax CHOCOOBI
YMEHBIIEHUS W TPEeNOTBpPALIEHUS] MX BPEIHOTO BO3JAEHCTBHUS HA OPraHu3M
YeJI0BEKa;

JUTs1 OOYYarOIIMXCS C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI: YMEHHE
MIPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKUX SIBJICHUN;

JUISL CIIETIBIX U CIHA0OBUASIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy 0O0o3HaueHuit JI. bpaiins 1J1st 3anucu XUMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne HanmenoBaHue pa3iesioB U TeM DuiekTpoHHbIE (HUGPOBDbIE)
Kourpoubnbie | IIpakrnuyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XUMHUM
[IpenMeTr opraHu4ecKO XUMUH.
1.1 Teopust cTpoOeHUs OPraHUuYECKUX 3 https://resh.edu.ru/subject/29/10/
coenuHenuit A. M. bytneposa
Uroro no pazueny 3
Paznea 2. Yraesogopoasnl
[IpenenbHbIE YTI€BOAOPOABI —
2.1 pedl y AOPOA 2 https://resh.edu.ru/subject/29/10/
aJIKaHbI
HenpenenbHble yraeBoaopoabl:
22 pest YIICBONOPOL 6 1 https://resh.edu.ru/subject/29/10/
AJIKEHBI, AJIKaJIMEHbI, AJTKUHbI
2.3 ApomaTHudecKkue yriaeBog0pOIbl 2 https://resh.edu.ru/subject/29/10/
[IpupoaHbIe HCTOYHUKH
2.4 prpon 3 1 https://resh.edu.ru/subject/29/10/
YTJIEBOJIOPOIOB M UX TIepepadoTKa
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHU st
3.1 Cnuptel. Denon 3 https://resh.edu.ru/subject/29/10/
Anpaeruasl. KapOboHOBBIE
3.2 ACTHA P 7 1 https://resh.edu.ru/subject/29/10/

KUCIOTHI. CIIOKHBIE YPUPHI



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

3.3 VYrieBoasl 3 1 https://resh.edu.ru/subject/29/10/

Hroro no pazgeny 13

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTEL. beiku 3 https://resh.edu.ru/subject/29/10/

Hroro no pazneny 3

Pazaea S. BbicokomoJieKky/JIIpHbIE COeIUHEHUSA

5.1 ITnactmaccel. Kaydyku. Boigokna 2 https://resh.edu.ru/subject/29/10/

Hroro no pazneny 2

OBILIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34 2 2



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KJIACC

KoauuecTBO 4acoB

Neo HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KoHnTpoabHbie IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoTsbI
Paznen 1. TeopeTnueckue 0CHOBBI XUMH
CrtpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U https://lesson.academy-
1.1 [lepuoanueckas cucrema 3 content.myschool.edu.ru/04/1
XHUMHYECKHUX 31eMEeHTOB /JI. . 1
Menneneesa
CTpoeHHe BelecTsa https://lesson.academy-
1.2 P ' 4 content.myschool.edu.ru/04/1
MHoroob6pasue BeecTn 1
https://lesson.academy-
1.3 XUMHUYECKUE PEAKIIUU 6 1 1 content.myschool.edu.ru/04/1
1
Hroro no pazneny 13
Pasnen 2. Heopranunyeckasi xumust
https://lesson.academy-
2.1 MerTamisl 6 1 content.myschool.edu.ru/04/1
1
https://lesson.academy-
2.2 Hemeraminl 9 1 1 content.myschool.edu.ru/04/1

1



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

CBs13p HEOPraHUYECKUX U

https://lesson.academy-

2.3 2 content.myschool.edu.ru/04/1
OpFaHI/I‘-IeCKI/IX BCIICCTB 1
Hroro no pazaeny 17
Paszgea 3. Xumus 4 s;Ku3HbL
https://lesson.academy-
3.1 XUMUS U )KA3HDb 4 content.myschool.edu.ru/04/1
1
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne KosunvecTBO 4acoB JJIeKTPOHHbIE
n Hara uudposbie
Tema ypoka KonTtpoJubHbie IpakTHYyeckue
/ Bcero H3yUYEeHHUs oOpa3oBaTejibHbIE
padoThbI padoThI

n pecypchl
[Ipenmer oprannyeckoit https://www.resh.edu.ru/su
XMMHH, €€ BOSHUKHOBCHHUE, 1 bject/lesson/6149/start/170

Pa3BUTHUEC U 3HAYCHUC

388/

Teopus crpoeHus
OPraHNYeCKUX COCTMHEHUI
A. M. bytneposa, e€
OCHOBHBIE MTOJIOKEHHUS

https://www.resh.edu.ru/su
bject/lesson/6149/start/170
388/

[IpencraBnenue o
KJ1acCu(UKaLUu
OpPraHMYECKUX BEILECTB.
Howmenxknartypa
(cucremaTuyieckasi) u
TPUBHAJIbHBIC HA3BaHUS
OpPraHUYECKUX BEILECTB

AJIKaHBI: COCTaB M CTPOCHHE,
TOMOJIOTUYECKUH P

https://www.resh.edu.ru/su
bject/lesson/6151/start/149
993/

MeraH u 3TaH —
MPOCTEUIIINE MPEICTABUTETU
AJIKaHOB



https://www.resh.edu.ru/subject/lesson/6149/start/170388/
https://www.resh.edu.ru/subject/lesson/6149/start/170388/
https://www.resh.edu.ru/subject/lesson/6149/start/170388/
https://www.resh.edu.ru/subject/lesson/6149/start/170388/
https://www.resh.edu.ru/subject/lesson/6149/start/170388/
https://www.resh.edu.ru/subject/lesson/6149/start/170388/
https://www.resh.edu.ru/subject/lesson/6151/start/149993/
https://www.resh.edu.ru/subject/lesson/6151/start/149993/
https://www.resh.edu.ru/subject/lesson/6151/start/149993/

AJIKEHBI: COCTaB U CTPOEHUE,

https://www.resh.edu.ru/su

6 . bject/lesson/5412/start/212
CBOMCTBa
563/
OTWIEH U IPONUIEH —
7 IIPOCTEUILNE NTPEACTaBUTEIN
AJIKEHOB
[IpakTuueckas padora No 1. .
8 «Tlonyuente yTuena i https://lib.myschool.edu.ru
N /content/950
M3Yy4YEHUE €ro CBOMCTBY»
Ankanuensl. byraauen-1,3 u
9 meTuiabyraauen-1,3. https://lib.myschool.edu.ru
[Tony4eHne CHHTETUYECKOTO [content/962
Kay4dyKa U PE3UHBI
AJIKWHBL: COCTaB U
OCOOEHHOCTH CTPOEHHH, - hooled
o ttps://lib.myschool.edu.ru
10 TOMOJIOTHYECKUH PSIII.
par Jcontent/14303
AneTniieH — npocTenInn
MPEeACTaBUTENh AIKUHOB
1 Brluucnenus no ypaBHEHHUIO
XUMHYECKON peaKiuu
ApeHbI: GEH30J U TOIYOIL https://www.resh.edu.ru/su
12 bject/lesson/4775/start/150
ToKCMYHOCTH apEHOB
494/
T'enetnyeckas cBsI3b
13 YTJIEBOJIOPOJIOB,

MpUHAJICIKAIIUX K
Pa3JINIHBIM KJIacCaM



https://www.resh.edu.ru/subject/lesson/5412/start/212563/
https://www.resh.edu.ru/subject/lesson/5412/start/212563/
https://www.resh.edu.ru/subject/lesson/5412/start/212563/
https://lib.myschool.edu.ru/content/950
https://lib.myschool.edu.ru/content/950
https://lib.myschool.edu.ru/content/962
https://lib.myschool.edu.ru/content/962
https://lib.myschool.edu.ru/content/14303
https://lib.myschool.edu.ru/content/14303
https://www.resh.edu.ru/subject/lesson/4775/start/150494/
https://www.resh.edu.ru/subject/lesson/4775/start/150494/
https://www.resh.edu.ru/subject/lesson/4775/start/150494/

[IpupoHbIE UICTOYHUKHU
YIJIEBOJAOPOAOB: IPUPOAHBIN

https://www.resh.edu.ru/su

14 | ra3 u nmomyTHBIC HEPTIHBIC bject/lesson/6148/start/170
ra3pl, He()Th U MPOAYKTHI €€ 461/
nepepaboTKH
[IpupoiHBIE HICTOYHUKHU
YTII€BOIOPOIOB: IPHPO/IHbIIL https://www.resh.edu.ru/su
15 ra3 ¥ onyTHbIE HEPTSIHbIE bject/lesson/6148/start/170
ra3pl, He()Th U MPOAYKTHI €€ 401/
nepepaboTKH
16 KonTponbnas pabota mo
pazzeny «YTieBo10pOab»
IpenenbHbie OMHOATOMHBIE https://www.resh.edu.ru/su
17 | cnupThL: METAHOJI U ATAHOJL. bject/lesson/4769/start/150
Bonopoanas cBsa3b 550/
13 MHOroaToMHbI€ CITUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH
PeHom: CTpOCHHE MOMEKYITBI, https://www.resh.edu.ru/su
19 | dusnyeckue 1 XUMHUYECKHE bject/lesson/5727/start/150
CBOICTBA, IPUMEHEHUE 577/
ANberHbL: HOPMAaTbIeT I https://www.resh.edu.ru/su
20 Gop biect/lesson/4776/start/150
U aneraigbAerui. AueToH 604/
OIHOOCHOBHBIE TIPEIETbHBIE _
21 KApGOHOBBIE KHCIOTHI: https://lib.myschool.edu.ru

MypaBbUHAs U YKCYCHas

/content/14945



https://www.resh.edu.ru/subject/lesson/6148/start/170461/
https://www.resh.edu.ru/subject/lesson/6148/start/170461/
https://www.resh.edu.ru/subject/lesson/6148/start/170461/
https://www.resh.edu.ru/subject/lesson/6148/start/170461/
https://www.resh.edu.ru/subject/lesson/6148/start/170461/
https://www.resh.edu.ru/subject/lesson/6148/start/170461/
https://www.resh.edu.ru/subject/lesson/4769/start/150550/
https://www.resh.edu.ru/subject/lesson/4769/start/150550/
https://www.resh.edu.ru/subject/lesson/4769/start/150550/
https://www.resh.edu.ru/subject/lesson/5727/start/150577/
https://www.resh.edu.ru/subject/lesson/5727/start/150577/
https://www.resh.edu.ru/subject/lesson/5727/start/150577/
https://www.resh.edu.ru/subject/lesson/4776/start/150604/
https://www.resh.edu.ru/subject/lesson/4776/start/150604/
https://www.resh.edu.ru/subject/lesson/4776/start/150604/
https://lib.myschool.edu.ru/content/14945
https://lib.myschool.edu.ru/content/14945

[TpakTuyeckas padora Ne 2.

22 | «CaoiicTBa pacTBOpa
YKCYCHOH KHCIIOTBD»
CreapuHoBas U 0JICMHOBAsI
3 KHCJIOTBI, KaKk
MIPEJICTABUTEIIH BBICIIIUX
KapOOHOBBIX KHCIIOT
Mbinta Kak coJTH BBICIINX https://www.resh.edu.ru/su
24 | xapOOHOBBIX KHCIIOT, UX bject/lesson/5952/start/150
MOIOIIlEe NeUCTBHE 631/
Crnoxuble 3(UpbI Kak
’s MIPOU3BOTHBIC KAPOOHOBBIX
KUCJOT. ['MapOosIn3 CI0KHBIX
3¢upoB
Kuper: rugponms, https://www.resh.edu.ru/su
26 | npuUMEHeHue, bject/lesson/5952/start/150
Ounosornueckasi pojb KHUPOB 631/
VYTaeBosl: COCTAaB,
KJIacCH(pUKAIIHL. https://www.resh.edu.ru/su
27 Baxwuelinme npencTaBuTenu: bject/lesson/6150/start/150
TITI0KO03a, (BPYKTO3a, 687/
caxaposa
KpaxmaJ i Le/UTioN03a Kak h‘FtDs://WWW.resh.edu.ru/su
28 biject/lesson/5413/start/150
MIPUPOJTHBIC ITOJTHMEPBI 714/
29 KonrtponsHas pabora no

paszzaeny



https://www.resh.edu.ru/subject/lesson/5952/start/150631/
https://www.resh.edu.ru/subject/lesson/5952/start/150631/
https://www.resh.edu.ru/subject/lesson/5952/start/150631/
https://www.resh.edu.ru/subject/lesson/5952/start/150631/
https://www.resh.edu.ru/subject/lesson/5952/start/150631/
https://www.resh.edu.ru/subject/lesson/5952/start/150631/
https://www.resh.edu.ru/subject/lesson/6150/start/150687/
https://www.resh.edu.ru/subject/lesson/6150/start/150687/
https://www.resh.edu.ru/subject/lesson/6150/start/150687/
https://www.resh.edu.ru/subject/lesson/5413/start/150714/
https://www.resh.edu.ru/subject/lesson/5413/start/150714/
https://www.resh.edu.ru/subject/lesson/5413/start/150714/

«Kucnopoaconepxaiue
OpPraHUYECKUE COCTUHCHHUS/
Bceepoccutickas
IpoBepoyHasi pabora

30

AMUHBI: METHJIAMUH U
AHWJINH

31

AMWHOKHCIIOTHI KaK
am(poTepHbIe OPraHUYECKUE
COCJIMHEHHS, UX
OHOJIOrHYecKoe 3HaAUYECHHE.
Ilentunel. benku kak
MPUPOHBIE
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHHS

https://www.resh.edu.ru/su
bject/lesson/4743/start/150
742/

32

O0600111eH1E U
CHUCTEMATHU3ALU 3HAHUI

https://www.resh.edu.ru/su
bject/lesson/4743/start/150
742/

33

OCHOBHI)IG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHUN

34

OcHOBHEIE METOAbI CUHTE3a
BBICOKOMOJIEKYIIAPHBIX
coenuHennii. [lmacTmacchsl,
Kay4yyKH, BOJIOKHA

https://www.resh.edu.ru/su
bject/lesson/6095/start/150
823/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



https://www.resh.edu.ru/subject/lesson/4743/start/150742/
https://www.resh.edu.ru/subject/lesson/4743/start/150742/
https://www.resh.edu.ru/subject/lesson/4743/start/150742/
https://www.resh.edu.ru/subject/lesson/4743/start/150742/
https://www.resh.edu.ru/subject/lesson/4743/start/150742/
https://www.resh.edu.ru/subject/lesson/4743/start/150742/
https://www.resh.edu.ru/subject/lesson/6095/start/150823/
https://www.resh.edu.ru/subject/lesson/6095/start/150823/
https://www.resh.edu.ru/subject/lesson/6095/start/150823/

11 KJIACC

Ne KounuecTBo yacos DJIEeKTPOHHbBIE
1| Hara uudgposbie
Tema ypoka KoHnTtpoJbHbie IIpakTHYeckue
/ Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThbI padoThI
n pecypcbl
https://lesson.academy
XHUMHUYECKUH 3JI€EMEHT. ATOM. _content.myschool.edu.r
DneKTpoHHAs KOHPUTYpALIHSI 1 u/lesson/20b1df2e-
aTOMOB 6ce4-435b-b6dc-
5155d30a45fa?backUrl
=%2F04%2F 11
Tlepuoyeckuii 3aKoH 1 https://lesson.academy
Ilepuoanueckas cucrema =
xuMHUeckux yementos JI. U content.myschool.edu.r
o 1 u/lesson/e7d48881-
MenneneeBa, nX CBS3b C 055d-49da-a49c-
COBPEMEHHOM TEOPUEH CTPOEHUS 7375¢3d033e9?backUr
aTOMOB [=%2F04%2F11
3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XUMHUYECKUX JIIEMEHTOB U https://lesson.academy
UX CO€IMHEHUH T10 Tpynmnam 1 -
nepHOzaM. 3HaTenHe content.myschool.edu.r
' 1 u/lesson/e7d48881-
MePUOIUYECKOTO 3aKOHA U 055d-49da-a49c-
CUCTEMBI XUMHUYECKHAX DJIEMEHTOB 7375c3d033e9?backUr
ZI.I/I. MeHzleneeBa B pa3BUTHHU =%2F04%2F 11

HayKH



https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11

Crpoenue BemiecTBa. XuMHUuecKas
CBA3b, eé BUbI; MCXaHU3MbI
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
BomoponHas cBsi3b

https://lesson.academy

content.myschool.edu.r
u/lesson/2859ec02-
8ecd-4cd8-8531-
edad962608fb?backUrl
=%2F04%2F 11

BaneHTHOCTD.
DIIEKTPOOTPULIATEHHOCTb.
Crenenb okuciienus. Bemecrsa
MOJIEKYJIIPHOTO U
HEMOJICKYJISIPHOT'O CTPOCHHS

https://lesson.academy

content.myschool.edu.r
u/lesson/a9c9abie-
e387-4ffe-bcfb-
aca9c7241b21?backUr
1=%2F04%2F 11

ITonsTue o AUCIICPCHBIX CUCTCMAX.

HcTuHHBIE U KOJTOUMAHBIE
pactBopbl. MaccoBas 10Jist
BEIIECTBA B pacTBOpE

https://lesson.academy

content.myschool.edu.r
u/lesson/8ae38beb-
e06f-4fae-9729-
69903109f968?backUrl
=%2F04%2F 11

Knaccugukamnus 1 HoMeHKIaTypa
HEOPraHUYECKUX COETMHEHUN.
I'enernyeckas cBs3b
HEOpPraHUYECKUX BEILECTB,
pa3IMYHbIX KJIACCOB

https://lesson.academy

content.myschool.edu.r
u/lesson/5e33bc30-
805d-41fe-bf72-
86043445f57?backUrl
=%2F04%2F 11



https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11

Knaccudukanuss XUMHIeCKHX
peakuyii B HEOPraHU4eCKOM 1
OPraHN4YeCKON XUMHH. 3aKOH

https://lesson.academy

content.myschool.edu.r

8 COXpAHEHUS MacChl BEILIECTB; u/lesson/75637222-
3aKOH COXPAHEHMS Y IPEBPALICHHS d397-4b1a-810a-
SHEpPruy IpU XUMHIECKUX cc/bca9e8alc?backUrl
peaKIusax =%2F04%2F11

https://lesson.academy
Cxkopoctb peakiuu. OOpaTumbie content.myschool.edu.r
9 peakuu. XMMUYECKOe u/lesson/fOcb5def-
paBHOBECHE 307e-4575-89d0-
86041b603655?backUr
1=%2F04%2F 11
[Tpaktrueckas padota Ne 1.

10 «BnusiHME pa3anYHbIX (PaKTOPOB
Ha CKOPOCTh XUMUYECKOU
peakuum»

DEeKTpOTHTHYECKas https://lesson.academy
nmucconuanus. [loHsTre o -
BONOPOHOM IoKazaTene (pH) content.myschool.edu.r

11 u/lesson/237cdb54-
pacTtBopa. Peakiiuu nonHoro 5787-4817-8330-
obMeHa. ['uaponu3 opranundeckux 6€027b075645?backUr
N HCOPTaHNYCCKUX BCILICCTB 1=%2F04%2F 11

- OKHCIHTEIBHO- flttps://Iesson.academv

BOCCTAHOBUTCIIBHBIC PCAKIINH.

content.myschool.edu.r
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[TonsiTHE 00 MEKTpOIH3E
pAacIuIaBOB ¥ PacTBOPOB COJICH

u/lesson/32e5edc9-
cb82-4f4a-ad5e-
4f56bc7e14ed?backUrl
=%2F04%2F 11

KonTponpHas padora mo pazaeny

13
«TeopeTndeckre OCHOBbI XUMUW»
MeTalbl, HX MONOKEHHE B https://lesson.academy
[Tepuoauueckoii cucteme -
XHMIdEcKHX d1ementos JI. content.myschool.edu.r
14 M 5 o u/lesson/a0d5bd16-
eHjiesieeBa 1 0COOEHHOCTH 6836-4a16-8073-
CTpoeHns aTomMos. Obue 70c604e9c8622backUr
(1)I/I3I/IquKI/I€ CBOMCTBA METAJJIOB 1=%2F04%2F11
CrnaBbl METAJLIOB.
15| Onexrpoxumudeckuil psg
HaINpsHKEHUH METAILIIOB
https://lesson.academy
XHUMHUYECKHEe CBOMCTBA -
BOKHEHIITUX METAJUIOB (HATpUH content.myschool.edu.r
16 ) $ HaTpu, u/lesson/e7ff8162-
KaJIni, KaJEBI_II/II/I, MarHmi, ) 0d4d-4018-b9f7-
QMIOMUHHUI) H HX COCAUHEHMH 422¢3e710750?backUr
1=%2F04%2F 11
17 XUMHYECKUE CBOMCTBA XpoMma,
MeIU U UX COSOUHEHUHN
13 XUMHYeCKHe CBOMCTBA IIMHKA,

JKeJie3a U UX COeIUHEHUH
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[Tpaktuyeckas padora Ne 2.

https://lesson.academy

content.myschool.edu.r

19 | "Pemenue s3xkcriepuMeHTAIBHBIX u/lesson/6545ec44-
3a7a4 no teme «Metamib»" 34c5-43f6-826b-
a648d7d6fef7?backUrl
=%2F04%2F 11
https://lesson.academy
Hemertamibl, ux mojio’)keHUE B -
Ilepnonnueckon cucreme content.myschool.edu.r
20 | xummdeckux daemenToB Jl. U. u/lesson/2390b83e-
MeHieneeBa 1 0COOEHHOCTH a935-4c96-bd3a-
CTPOCHHS ATOMOB 25f26d9c11397?backUrl
=%2F04%2F 11
dusnveckue CBONCTBA
HEMETAJIIOB. AJIOTPONHS
21 | umemeramioB (Ha mpuUMepe
KHCIJIOpOJia, cepbl, hocdopa u
yriiepojia)
2 XUMHYeCKHe CBOMCTBA TAJIOTEHOB,
Cephl U UX COCTMHEHUI
73 XuMHUYECKHE CBOMCTBA a30Ta,
docdopa u ux coeAMHEHUN
24 XUMHUYECKUE CBOMCTBA yIIIEpoa,
KPEMHHUS U UX COETMHEHUI
N https://lesson.academy
75 [IprMmeHeHne BaKHEUIINX i

HEMECTAJIJIOB U UX COGI[I/IHGHI/Iﬁ

content.myschool.edu.r
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u/lesson/cfb70c37-
2784-4c66-be05-
b0966dffb673?backUrl
=%2F04%2F 11

O00011IeHNE U CUCTEMATHU3ALHS
3HaHu 110 TeMe «HemeTamibny.

26 | Bbluncienus No ypaBHEHUSIM
XUMHYECKUX PEaKIui U
TEPMOXHUMHYECKHUE PACUETHI
https://lesson.academy
[TpakTuyeckas padora Ne 3. E:ontent.mvschool.edu.r
27 | «Pemienue sxcriepuMeHTaIbHBIX u/lesson/7c19b0ba-
3a1a4 o teme "Hemeramiel'» 7815-4db3-86f4-
d0ac5b740b3b?backUr
1=%2F04%2F 11
)3 KonTponbHas paboTa no remam
«Metamey 1 «HemeTamisn)
Heopranuueckue u opranndeckue
29 | xkucnotel. Heoprannueckue u
OpTraHUYECKHE OCHOBAHUS
https://lesson.academy
AmMoTepHbIe HEOpraHUYECKHE U -
OpPraHUYE€CKHUE COCTUHEHUS. content.myschool.edu.r
30 | I'emeruueckas CBSI3b u/lesson/46b429e4-
HEOPraHWYECKUX U OPTaHUYECKUX 931c-43fb-a2ba-
be9e0bbeddef?backUrl

BE€IICCTB

=%2F04%2F11
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Poip xuMuu B o0ecIieueHun
JKOJIOTUYECKOH, IHEPIeTUIECKON U

https://lesson.academy

content.myschool.edu.r

31 . 1 u/lesson/acd826c¢f-
MUIIEBON O€30MMaCHOCTH, Pa3BUTUHI ba2d-49db-b216-
MCAHLIMHEL ef7c26a84728?backUrl

=%2F04%2F 11
[TpencraBienust 06 0OMUX
1 HAyYHBIX TMPUHIIHIIAX !
MPOMBIIIUICHHOTO MOTYYEHUS
Ba)XHEUININX BEIIECCTB

1 YenoBek B MUpE BEWMIECTB U i
MaTepHaioB

34 | Xwumus v 310pOBbE YETOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJIbHOM

ITPOI'PAMMBbI
10 KITACC

Koxa npoBepsiemoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbl CpeIHEro
001rero ooOpazoBaHus

1

Teopernueckre OCHOBBI OPraHUYECKOW XUMHH

1.1

ChopMupoBaHHOCTH MPEACTABICHUN O XMUMHUYECKOH COCTaBIISIONICH €CTECTBEHHOHAYyYHOW KapTHHBI MHpA,
pOIM XUMHH B TIO3HAHUH SBICHUHA TPUPOABI, B (OPMUPOBAHMM MBINUICHUS W KyJIbTYPHl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW TIPaMOTHOCTH, HEOOXOJUMOM Il pELIEHUs MPaKTUYECKUX 3aJad U SKOJIOTMYECKU
000CHOBAHHOI'0 OTHOIIEHUS K CBOEMY 3JJOPOBBIO U IIPUPOIHOU Cpefe

1.2

Bnagenue cucreMoil XMMUYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIOJAraroIUe NOHATHS (MOJIEKYyJa,
BaJICHTHOCTb, JJIEKTPOOTPULATEIILHOCTD, CTENEHb OKHUCIEHHUS, XUMUYECKasl CBsI3b, MOJb, MOJISIPHAs Macca,
MOJISIpHBI  00BEM, YIJepOIHBIA cKeleT, (yHKIMOHAIbHAs Tpylna, pajaukai, H30Mepus, H30MEpHI,
TOMOJIOTHYECKUH Psifl, TOMOJIOTH, YTJIEBOIOPOIbl, KHCIOPO/I- U a30TCOIeprKalllie COeIMHEHH s, OMOJIOTUYECKU
aKTUBHbIE BemlecTBa  (YIVIEBOJBI, JKUpBI, O€JIKH), MOHOMEp, HOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEAMHEHUs); TEOPHUH M 3aKOHBI (TEOpHUsS XMMHUYECKOIO CTPOEHHUS OpPraHMYeCKHX
BemecTB A.M. ByTiepoBa), 3aKkOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHH, (PAKTOJIOTHUECKUE CBEJCHUS O
CBOWCTBAaX, COCTaBe, TIOJIYYEHHH U O€30IMaCHOM HCIIOJIb30BAaHUM BAXXKHEMIINX HEOPraHUYECKUX H
OpPraHUYeCKUX BEUIECTB B OBITY M MPAKTHUUECKON IEATEIIbHOCTH YeIOBEKa

1.3

CdopMUpoBaHHOCTH YMEHHI BBISBIATH XapaKTepHbIC MPU3HAKU MOHSATHH, YCTAHABIUBATH UX B3aUMOCBS3b,
HCIIOJIb30BAaTh COOTBETCTBYIOIIUE MTOHATHS IIPU ONMCAHUM COCTaBA, CTPOEHHUS U MPEBPALLEHUN OPraHUYECKUX
COeIMHEHUN

1.4

c(hOpMUPOBAHHOCTh YMEHHUH HCIIOIH30BaTh XUMHUYECKYI) CHMBOJIUKY JJISI COCTABIICHUSI MOJICKYJSAPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalEHHOW) (OpMYJ OpraHMYEeCKHX BEIIECTB M YpPaBHEHUH XMMHUYECKUX




peaKquI, H3roTaBJIWBAaTh MOACIH MOJICKYJI OPraHHMYC€CKUX BCIICCTB JIA HWIUIIOCTpAllUM UX XHUMHYECKOTO U
IMPOCTPAHCTBCHHOI'O CTPOCHU A

1.5

ChopMupoBaHHOCTh YMEHUH YCTaHABIMBATH MPUHAIICKHOCTh M3YYEHHBIX OPraHWYECKHX BEIIECTB MO UX
COCTaBy M CTPOCHHMIO K OIpEAEAEHHOMY Kiaccy (rpylme) cOoeJuHEHHH (YIJIEeBOLOPOJIbl, KHUCIOPOA H
a30TCOJEpPIKAIINE COEAMHEHHUS, BBICOKOMOJIEKYJSIPDHBIE COEJUHEHMs), JlaBaThb KM Ha3BaHUS IO
cucremarnyeckoit Homenkiarype (IUPAC)

1.5

CdopMUpPOBAaHHOCTL YMEHHS OINPEAENSATh BUIbl XUMHUYECKOH CBA3M B OPraHUYECKUX COCTUHEHHSX
(omuHApHBIC U KPATHEIE)

1.6

ChopMUpOBaHHOCTh yYMCHHSI NMPUMEHSTH: TOJOXKCHHUS TEOPHH CTPOSHUS OPraHWYECKUX BemecTB A.M.
ByTtnepoBa st 00bsCHEHMS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTAaBAa U CTPOCHMS; 3aKOH COXPAHECHHS
MaCChI BEIIECTB

YFHGBOI[OpOI[BI. Kchopoz[coL[epxcamHe u a30TCcoACpIKalue OpraHu4eCKuc COCOMHCHUSI.
BLICOKOMOHeKyJ'ISIpHHe COCIUHCHUA

2.1

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ NPpUBOAUTE TPUBUAJIBHBIC HA3BAHUA OTACIBHBIX OPraHUYCCKUX BCIICCTB
(BTI/IJ'IGH, MMPOINUJICH, AalCTHJICH, OSTUJIICHIJIMUKOJIb, T[JIMIOCPUH, q)eHOJ'I, (l)opMaan[erI/m, alcTaJbJCTHU I,
MypaBbUHAsd KHUCJIOTA, YKCYCHAA KHCJIOTA, OJICMHOBAA KUCIIOTA, CTCAPUHOBAsA KUCJIOTA, I'NIFOKO34, (l)p}/'KTO?»a,
KpaxmaJl, ICJII0JI034, FJ'II/II_II/IH)

2.2

ChopMHUpPOBAaHHOCT, YMEHUH XapaKTepHU30BaTh COCTAB, CTPOCHHUE, (QU3MYECKHE U XUMHUYECKHE CBOMCTBA
THUIINYHBIX Hpe}ICTaBI/ITCHeﬁ paSJ'II/I‘-IHI)IX KJIaCCOB OpFaHquCKHX BCIIIECTB (MeTaH, 9TaH, 3TUJICH, HpOHI/IHeH,
arneTusieH, oOyranuen-1,3, merminOyraauen-1,3, 6eH3011, METaHOJ, ATAHOJ, STUJIICHTJIMKOIb, TIIMIICPUH, (PEHOIT,
areTaIbJICT U/, MypaBbUHAS M YKCYCHAs! KUCJIOTHI, TIIFOK03a, KpaXMall, IeJUTF0JI03a, aMHHOYKCYCHAsI KHCIIOTA)
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ChopMupoBaHHOCTh YMEHHS WILTIOCTPUPOBATh FEHETUYECKYIO CBSI3b MEXKIY THIIMYHBIMH MPEICTaBUTEISIMU
pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB YPAaBHEHUSMHU COOTBETCTBYIOLUIMX XHMHUYECKUX PEAaKIMM C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMyIT
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CdopMupoBaHHOCTH YMEHHUS XapaKTePHU30BaTh UCTOUHUKH YTIIEBOJIOPOJAHOIO ChIpbs (HE(Th, MPUPOIAHBIN T'a3,
YTOJIb), CIIOCOOBI UX MEPEePA0OTKH M MPAKTUICCKOE MPUMEHEHUE TIPOYKTOB MEPEPadOTKH




XUMHS U KU3Hb. PacuéThl

3.1

ChopMUpOBaHHOCTh YMEHHH BIIAJIETh CHCTEMOH 3HAHUN OO0 OCHOBHBIX METOJaX HAYYHOTO IO3HAHMUS,
UCTIONIb3YEMBIX B XMMHUU TpPH W3YYCHHH BEUICCTB M XUMHYECKHX SBJICHHN (HAOIIOJICHUE, W3MEpEHHE,
HKCIIEPUMEHT, MOJEIUPOBAHKE), UCTIOIb30BATh CUCTEMHBIC XUMHUYECKUE 3HAHUS ISl IPUHSATUS PEUICHUMN B
KOHKPETHBIX )KU3HEHHBIX CUTYalMsAX, CBSI3AHHBIX C BEIIECTBAMHU U UX TPUMECHEHUEM

3.2

CdopmupoBaHHOCTH YMEHUN COOIIO/IaTh MpaBWiIa TMOJB30BAHUS XUMHUYECKOW MOCYNON U J1abopaTOpHBIM
o0opysoBaHHEM, a TaKKe MpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU IO
BBITNIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB

3.3

ChopMupoBaHHOCT YMEHUH IUIAHUPOBATH M BBINONHATH XWMHYECKHH OSKCIEPHUMEHT (IIpeBpareHHs
OpraHWYECKUX BEUIECTB IIPM HATPEBAaHUH, IIOJyYCHHE OTHJICHA M HM3y4YEHUE €r0 CBOMCTB, KaYECTBEHHBIE
peaKIu OpraHWYEeCKHX BEIIECTB, JCHATypalus OCIKOB NpPU HAarpeBaHWH, LIBETHBIE pPEaKUUH OEIKOB) B
COOTBETCTBUHM C TPABWJIAMH TEXHUKH OE30MACHOCTH IPH OOpAIIEHWH C BEIECTBAMU U JaOOpaTOPHBIM
000pyZI0BaHHEM; MPEJCTaBIATh PE3yJNbTaThl XUMHUYECKOIO SKCIEpUMEHTa B (OpME 3alucu ypaBHEHUM
COOTBETCTBYIOIIUX peaklMi U (OpMyJIHPOBATh BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTAaTOB

3.4

C(l)OpMI/IpOBaHHOCTL YMCHHﬁ MNpOBOAWUTL BBIYHUCICHUA 110 XHUMHUUYCCKHM YPAaBHCHUAM (MaCCLI, O6’béMa,
KOJIMYCCTBA UCXOAHOI'0 BEIIECCTBA UJIN NPOAYKTA PEAKIIUU 11O U3BECTHBIM MACCC, O6’béMy, KOJIMYCCTBY OJHOT'O
N3 NCXOJAHBIX BCUICCTB WJIN IPOAYKTOB peaKHI/II/I)

3.5

ChopMupOBaHHOCTh yYMEHHUIl KPUTUYECKH AaHAJIM3UPOBATh XUMHUYECKYI0 HH(OpPMAIMIO, IMOJIyYaeMylo H3
pa3HBIX HCTOYHHUKOB (cpesicTBa MaccoBOil nH(popMalu, cetb IHTepHeT u apyrue)

3.6

ChopMHpOBaHHOCTH, YMEHUN COOMIOATh MpaBUjIa HKOJOTHYECKH IIEIeCO00pa3HOr0 MOBEACHUS B OBITY M
TPYIOBOM JEATETLHOCTH B IENISIX COXPAHEHHS CBOErO 370POBbS M OKPYXKAIOIIEH TPUPOTHON CpEeIbl,
0CO3HABaTh OMACHOCTh BO3JICHCTBHUS Ha )KUBbIEC OPTAHU3MBI ONIPEACIEHHBIX OPTaHUIECKUX BEIIECTB, TOHUMAs
cmbicn mokazarenst [IJIK (mpemensHO AOMyCTUMON KOHIIEHTpAIlMHU), TOSICHATH Ha MPUMEpPax CIOCOOBI
YMEHBIIIEHUS U TTPEAOTBPAIECHUS X BPEITHOTO BO3JICHCTBHUS Ha OPTaHU3M YEJIOBEKa




11 KJIACC

Koa nposepsiemoro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa30BaTe/IbHOI NPOTrPaMMBbI CPeIHero
001rero ooOpazoBaHus

1

TeopeTnueckrue OCHOBbI XUMUHU

1.1

Bnanenune cucreMoil XUMHUYECKUX 3HAHHM, KOTOpask BKIIOYACT: OCHOBOIIOJIATAIONIUE MOHATUS (XMUMHUYECKUN
3JIEMEHT, aTOM, JIEKTPOHHAs 00OJIOYKa aToma, §-, p-, d-3JIEeKTPOHHbIE OpOUTAIM aTOMOB, MOH, MOJEKYJa,
BAJICHTHOCTb, J3JICKTPOOTPHUUATCIbHOCTb, CTCIICHb OKHUCICHHSA, XUMHYCCKaA CBA3b, MOJIb, MOJIApHAsA Macca,
MOJISIpHBIM ~ 00BEM,  KpUCTAJUIMYECKass  pelETKa, TUMNbl XUMHYECKUX  pEakuud  (OKUCIUTEIbHO-
BOCCTaHOBUTEIIbHBIE, 9K30- W HHIOTEPMHUYECKHE, PEAKIMH HOHHOTO OOMEHA), pacTBOp, O3JEKTPOJIHTHI,
HEBJIEKTPOJIUTBI, AJIEKTPOIUTHYECKAs UCCOLHUAIMS, OKUCIINUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHYECKOM
peakiuy, XUMHUYECKOE€ pPABHOBECHE); TEOPUM U 3aKOHBI (TEOpUS DIIEKTPOJUTHUYECKOW JUCCOIHAIIHH,
[Tepuonnueckuii 3akoH [I.11. MenaeneeBa, 3aKOH COXpaHEHHUsI Macchbl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHH, (AKTOJOTMUYECKUE CBEJEHHS O CBOWCTBAX, COCTaBe, IMOJYyYEHHUM MU O€30M1acCHOM HCMOJIb30BaHUU
BayKHEHIITX HCOPraHNM4CCKUX BCIICCTB B 6I)ITy u HpaKTHHCCKOﬁ JCATCIIBHOCTHU YE€IIOBEKA

1.2

C(I)OpMI/IpOBaHHOCTL YMCHI/Iﬁ BBIABJEITE XAPAKTCPHBIC TIPHU3HAKW W B3aNUMOCBA3b HN3YUCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBETCTBYIOIHE MMOHATUA ITPU OIMMCAHHUU CTPOCHUA U CBONCTB HEOPTaHNYCCKUX BCHUICCTB U UX
HpeBpameHHﬁ; BBISBJIATHh B3aMMOCBS3b XMMHYECKMX 3HAHUM C IIOHATHSAMHU U MMPpEACTAaBICHUAMU JPYTUX
CCTCCTBCHHOHAYYHBIX ITPEIMCTOB

1.3

Bnagenue OCHOBHBIMM METO/JaM{ HAy4YHOTO IO3HAHUS BEUIECTB U XMUMHUYECKUX SIBJICHUH (HaOIoJaeHue,
U3MEepEeHHe, SKCIIEPUMEHT, MOJIEITMPOBAHHE)

1.4

ChopMupoBaHHOCTh YMEHHI ONpEIeNsiTh BAIEHTHOCTb M CTENEHb OKHUCICHUS XMMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PAa3IMYHOTO COCTaBa, BHUJ XMMHUYECKOH CBsS3M (KOBAJEHTHAas, HOHHAs, MeTaJUIMyecKas,
BOJIOPOJIHAsI) B COEOUHEHHUSAX, THUIl KPUCTAJUIMYECKOH pEImETKH KOHKPETHOrO BellecTBa (aToMHas,
MOJIEKYJISIpHAsl, MOHHAs, METAJUIMYECKast)




1.5

ChopMHUpPOBAaHHOCT, YMEHHUM OMPEIEIATh XapakTep CcpeAabl B BOJHBIX pPAcCTBOPAX HEOPraHUYECKUX
COCIMHEHUN

1.6

CdopMupoBaHHOCTH YMEHUS KIACCHPHUIMPOBATH XUMHUECKUE PEAKITUH TI0 PA3TUYHBIM IPU3HAKAM (YUCITY U
COCTaBy peEarupyronux BEIIeCTB, TEIIOBOMY 3()QeKTy peakiuu, W3MEHCHUI0 CTENCHEH OKHUCIICHUS
HJIEMEHTOB, 00PATUMOCTH PEAKIMH, YYACTHIO KaTalIn3aTopa)

1.7

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ COCTAaBJISITh YPABHCHUS peaKHI/Iﬁ Ppa3JINYHbIX THUIIOB, IIOJIHBIC U COKpaH_[éHHBIe
YpaBHCHUA peaKuHﬁ HOHHOTI'O O6M€Ha, YUUTBIBAA YCIIOBUSL, ITPHU KOTOPBIX 9TH PEAKIHUU UAYT 1O KOHIIA

1.8

CdopMupoBaHHOCTh YMEHUW TPOBOJAUTH PEAKIMH, TTOATBEPIKIAOIINE KAYSCTBCHHBIH COCTAB Pa3IUYHBIX
HEOPraHWYECKUX BEIIECTB, PAaCIO3HABATh OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpPAxX
HEOPraHWYECKUX BELIECTB

1.9

C(bOpMHpOBaHHOCTL YMCHI/Iﬁ pacKkpbiBaTb CYHIHOCTb  OKUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
MOCPCACTBOM COCTABJICHUS 3JICKTPOHHOTO OamaHca 3TUX peaKHI/Iﬁ

1.10

ChopMupoBaHHOCT YMEHHUH OOBSCHATH 3aBUCHUMOCTb CKOPOCTH XHMHYECKOM pPEaKIMU OT pPa3IHMYHBIX
¢dakTopoB

1.11

CdopMupoBaHHOCTh YMEHHUM OOBACHATH XapaKTep CMELICHUS] XUMUYECKOTO0 PaBHOBECHS B 3aBUCUMOCTH OT
BHelHero Bo3aercTeus (npunuun Jle [llarense)

OO0m1ast 1 HeOpraHu4ecKas XUMUs

2.1

ChopMHpOBaHHOCT, YMEHHH packpbiBaTh cMbici [lepuonmnueckoro 3akona JI.MI. MenneneeBa u
JEMOHCTPHUPOBATH €r0 CUCTEMATH3UPYIONLYI0, OObSICHUTEIbHYIO U IPOrHOCTHYECKYIO (DYHKINN

2.2

CdopMupoBaHHOCTH YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOCHHUE aTOMOB XUMHUYECKUX dJIEMEHTOB 1—4
nepuonoB [leproanueckont cuctemMbl XUMUYECKUX dJIeMeHTOB /.M. MenaeneeBa, UCHOJIb3ys MOHATHUSA «S-, p-,
d-3NeKTPOHHBIE OPOUTAIINY, «IHEPTeTUYECKUE YPOBHI», OOBICHATH 3aKOHOMEPHOCTH M3MEHEHHUS! CBOWCTB
XMMHMYECKHUX JJIEMEHTOB U UX COEAUHEHMM IO neproaaM u rpymnmam [lepruoanueckoil CUCTEMBI XUMUYECKUX
anemenToB .M. MenaeneeBa
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CdopmMupoBaHHOCTH YMEHUI1 XapaKTepU30BaTh (OMUCHIBAThH) OOIIME XUMUYECKHE CBOMCTBA HEOPTaHUYECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, OATBEPXKIATh CYIIECTBOBAHUE FEHETUUECKOM CBSI3U MEX1y HEOPraHUYeCKUMHU
BEIIECTBAMH C TOMONIbIO YPAaBHEHUI COOTBETCTBYIOIUX XUMHUUECKUX PEaKIIHii
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ChopMupoBaHHOCTh YMEHHI yCTaHABIMBATH MPUHAICKHOCTh HEOPTAaHUYECKHX BEIIECTB IO UX COCTaBy K
onpenenéHHOMY Kiaccy (TpyIIe) COeOUHEHMM (IIPOCThle BELIECTBA — METAIbl U HEMETaJlIbl, OKCHUbI,
OCHOBAHMS, KUCIIOTHI, aM(OTEPHBIE THIPOKCUIBI, COITH)

2.5

CdopMupoBaHHOCTH YMEHHI UCHOIB30BaTh XUMUYECKYIO CUMBOJIMKY JJII COCTaBICHUS (POPMYJT BEILIECTB U
YpaBHEHUN XUMHYECKHX peakiuii, cucremMatuueckytro HoMmeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJICIbHBIX HEOPTaHHMUECKUX BEIIECTB (YrapHbIi Ia3, yrIeKUCIbIN ra3, aMMHaK, raiméHas U3BecThb, HeranéHas
U3BECTb, MUTHEBAS COJA, IUPUT U JPYTHE)

2.6

CdopMupoBaHHOCTH YMEHHUI XapaKTEPH30BaTh (OMUCHIBATE) OOIIHE XUMUICCKUE CBOMCTBA HEOPTaHUICCKUX
BEII[ECTB PA3TMYHBIX KJIACCOB, MOJITBEPKAATh CYIIIECTBOBAHNE T€HETUUECKON CBSA3U MEXK/Ty HEOPTaHUYECKUMH
BEII[ECTBAMH C IMOMOIIHIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKITUN

2.7

C(l)OpMI/IpOBaHHOCTL YMCHI/Iﬁ IJIaHUPOBATH U BBIIIOJHATH XUMHUYECKHM OKCIICPUMCHT (paSJ'IO)KeHI/IC MEepoKCHua
BOAOpOda B MPUCYTCTBHUU KaTalInU3aTopa, OINPCACIICHUE CpCAbl pacTBOpPOB BCIICCTB C IMOMOLIBIO
YHHUBCPCAJIbBHOT'O MHAWKATOPA, BIIMAHUC PA3JIMIHBIX (I)aKTOpOB Ha CKOPOCTb XUMHYECKOMN peaKkuuu, pCakinunu
HOHHOTO O6MeHa, Ka4CCTBCHHBIC PCAKIINU Ha Cy.]'Ib(l)aT—, Kap6OHaT— " XJIOpUA-aHUOHBI, HA KATUOH aMMOHHN,
PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMaM «MeTame» U «HeMeTaJ'IJ'IBI») B COOTBETCTBUH C IIpaBUIIaMH
TEXHHKHA 0€30IacHOCTHU pu O6paH_IeHI/II/I C BCIICCTBAMH U J'Ia60paTOpHBIM 06OPYI[OBB.HI/ICM; IMPEACTaBJIATh
pPE3yJbTaThl XUMHUYCCKOI'0 SKCIICPpUMCHTA B (bopMe 3aliucu ypaBHCHI/Iﬁ COOTBCTCTBYHOIIIUX pCaKLII/Iﬁ )51
(I)OpMy.]'II/IpOBaTL BbIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ CO6J'IIOIIaTB ImpaBujia MOJIb30BAHUSA XHMHUYECKOH HOCY)IOI\/'I u J'Ia60paTOpHBIM
060py,Z[OBaHI/IeM, a TaKXC IIpaBujia O6paH_ICHI/I$I C BCIIECTBaAaMU B COOTBCTCTBUHU C HHCTPYKLOUSAMU TII0
BBITIOJTHCHH IO HaGOpaTOpHBIX XHUMHUYCCKUX OIIBITOB

2.9

CdhopMHUpOBaHHOCTH YMEHHI XapaKTEPU30BaTh XUMUUYECKHE MPOIIECCHI, JISKAINE B OCHOBE MMPOMBIIIJIEHHOTO
MOJTyYEHUsI CEpHON KUCIIOThI, aMMHaKa, a Takke c(hOopMHpPOBAHHOCTH MpEACTaBICHUI 00 OOMIMX HAay4HBIX
MPUHIINAIIAX U SKOJIOTHYECKHUX MpobiieMax XMMHUYECKOT0 TPOU3BOJICTBA




XUMHS U KU3Hb. PacuéThl

3.1

ChopMupoBaHHOCTH MPEJCTABICHUNA O XUMHYECKOW COCTABIISAIONICH €CTECTBEHHOHAYYHOH KapTHHBI MHpA,
pOJIM XMMHUU B TMO3HAHWU SIBICHUH MPUPOIBI, B (HOPMUPOBAHMM MBIIUICHUS W KYJIbTYPHl JUYHOCTH, €&
(YHKIMOHATIBHONH TPAMOTHOCTH, HEOOXOIMMOW MJIsi PEUICHHS NPAKTUYECKUX 337a4 M OKOJIOTUYECKU
000CHOBAHHOI'0 OTHOLIEHUS K CBOEMY 3JOPOBBIO U IIPUPOJHOU Cpefe

3.2

CdopMUpoBaHHOCTh YMEHUN KPUTHYECKH aHAIU3UPOBATh XUMHYECKYI0 HH(POpPMAIMIO, MOIyYaeMylo W3
pa3HbIX UCTOYHHUKOB (CpeICTBa MACCOBOM KOMMYHUKAIIMH, CETh IHTEpHET U ApyTrue)

3.3

ChopMupoBaHHOCTh YMEHHI COONIOATh MpaBUIIA AKOJOTHYECKU IeJIecO00pa3HOro MOBEACHHUS B OBITY U
TPYIOBOM ACATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3/10POBbs M OKPYKAIOLIEH ITPUPOJHON Cpe/Ibl

3.4

Oco3HaBaTh OITACHOCTH BO3JCUCTBUS Ha >KUBBIC OpraHru3Mbl OHpe,I[eJ'IéHHLIX BCIICCTB, INOHHUMasA CMBICI
IIOKa3aTcJiia HI[K, IOACHATH Ha IIPpUMEpPaAx CII0COOBI YMCHBIICHUA W IIPEAOTBpALICHUA HUX BPEAHOI'O
BO3JICHCTBUSA Ha OpraHu3M 4CJIOBCKaA

3.5

ChopMupoBaHHOCTh YMEHUI IPOBOJUTH BBIYUCICHHUS C UCIIOJIB30BaHUEM MTOHITHS «MaccoBast 0JIs BelleCTBa
B pacTBOpe», 0OBEMHBIX OTHOLICHUH I'a30B NMPH XUMHUECKUX PEaKLUsAX, MAaCChl BEIIECTBA WM 00bEMa razoB
[0 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce MU 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEaKLMU BEILECTB,
TEIIOBOro 3¢ (eKTa peakliud Ha OCHOBE 3aKOHOB COXPAHEHUsI MacChl BEIIECTB, MPEBPALICHNUS U COXPAHEHUS
DHEPrUuu




ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUA
10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

1.1

[Ipenmer opraHMYeCKON XMMHU: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MTOJYUYEHUHU HOBBIX BEIIECTB U MATEPHUAJIOB.
Teopus crpoenus opraHndeckux coequneHud A.M. byTiepoBa, €€ OCHOBHbBIE TTOJIOKEHUS

1.2

CTp}IKTypHHe (bOpMy.]'IBI OpPraHu4CCKuXx BCHICCTB. FOMOHOFI/IH, HU30MCPH. XuMHuueckas CBSI3b B OpPraHu4CCKuXx
COCAMHCHUAX — OAUHAPHBIC U KPATHLIC CBA3HU. HpCI[CTaBJ'IeHI/Ie (¢} KHaCCH(bHKaHHH OPraHn4YCCKuX BCUICCTB

1.3

Homenkiiatypa opraHn4ecKkux CO€UHEHUN (CUCTeMaTHuecKas) U TPUBHAIbHBIC HA3BAHUS BAXKHEUILIUX MPECTaBUTEICH
KJIACCOB OPraHMYE€CKUX BEIIECTB

VYri1eBo10posl

2.1

AJIKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKUH psill. MeTaH 1 3TaH — MPOCTEHIINE MTPEeICTaBUTENH AJIKaHOB: (PU3HUYECKHE
1 XMMHMYECKHE CBOMCTBA (peaKIMK 3aMellleHUs] U TOPEHNs1), HAXOKJEHHE B IPUPOJE, OJyYeHUE U IPUMEHEHHE

2.2

ANKeHBI: COCTaB CTPOCHHUC, TOMOJIOTMYECKHI pAA. OTUJIeH " MPOMNUJTICH — HpOCTeI\/'IH_II/IC MNPpEACTAaBUTCIIA AJIKCHOB:
(I)I/I3I/ILICCKI/IG U XHUMHYECKHE CBOMCTBa (peaKI_[I/II/I TUAPUPOBAHUSA, TAJIOICHUPOBAHHWA, TUApATAUN, OKHCIICHHUA U
HOJII/IMepI/I3aLII/II/I), MOJIYUYCHHUEC U IPUMCHCHUC
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Anxanguensl: OyrtaaueH-1,3 u MerunOytanueH-1,3: cTpoeHue, BakKHEWIIME XUMHUYECKHE CBOMCTBa (peakuus
nosinMepu3anun). [lonydyenne CHHTETUYECKOTO KayuyyKa U Pe3UHbI

2.4

AJIKHHBI: COCTaB U OCOOCHHOCTHU CTPOCHUH, TOMOJIOTMYECKHI pAan. AI_ICTI/IJ'ICH - HpOCTCI\/'IIJ_II/II\/'I MNpEACTAaBUTCIIb AJIKUHOB:
COCTaB, CTPOCHHUC, (I)I/ISI/I‘-ICCKI/IG U XHMHYECKHE CBOMCTBa (peaKum/I TUAPUPOBAHUSA, TAJIOTCHHUPOBAHUSA, T'HApaTallvuH,
FOpCHI/IH), TMOJIYUCHUC U IPUMCHCHUC

2.5

ApeHLI. benzon: COCTaB, CTPOCHUC, q)HSI/II-ICCKI/Ie U XMMHYECKHE CBOICTBa (pCaKI_II/II/I TraJIOTCHUPOBAHUA U HI/ITpOBaHI/IH),
TOJIYUCHUC U IPUMCHCHUC. TOJ'IYOJ'II COCTaB, CTPOCHHUC, (I)I/I3I/I‘-ICCKI/IC U XUMHYECKHE CBOMCTBA (peaKI_II/II/I TaJIOTCHUPOBAHU A




n HI/ITpOBaHI/IH), IMOJIYUCHHUEC W IPHUMCEHCHUC. TokcuyHOCTH ApCHOB. I'enetnueckast cBs3b MCXKAY YTJICBOAOPOJaMu,
IIpUHaJIC)KAIIUMHA K pa3JIMYHbIM KJIacCaM

2.6

[TpupoHbIle HCTOUYHUKH YTIIeBOO0po0B. [Ipupoaublii a3 u nomyTHble HeTsIHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Crnioco0b1 nepepaboTKu He(TH: IePEroHKa, KPEKUHT (TepMUYECKUH, KaTATUTHUECKUi ), muposn3. [IpoaykTel mepepaboTku
HeTH, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH | B ObITY. KaMEeHHBIH yroiib ¥ MPOAYKTHI €ro nepepaboTKu

Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHUs

3.1

[IpenensHbIe OTHOATOMHBIE CHUPTHL. MeTaHON M 3TaHOI: CTPOSHHE, (PU3NYECKHNE M XUMHYECKHE CBOMCTBA (PEaKIuu C
aKTUBHBIMM METaJUIaMM, TaJIOT€HOBOJIOPOAAMM, TOpEHHUE), NMpUMEHeHHe. BoaoponHble CBS3U MEXAY MOJIEKYJIaMH
cupToB. JleficTBUE METaHOIa U ATaHOJIa HA OPraHU3M 4esloBeKa. MHOroaToMHbIE CIUPThI. DTUIEHTJIUKOIb U TIIULIEPUH:
cTpoeHue, GU3NYECKHe U XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO MICTOYHBIMU METAJUIAMHU, KAYE€CTBEHHAS PEaKIIHsI
Ha MHOT0ATOMHbIE CIUPTHI). JlelicTBHE Ha OpraHu3M 4esoBeka. [IpyuMeHenne rauneprta u 3TUIICHIIIMKOIIS

3.2

@deHo1: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHe cBOMCTBAa. TokcnYHOCTh (eHoa. [Ipumenenue gpenona
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AJ'ILI[GFI/II[BI N KCTOHBI. q)OpMaJIBI[eFI/II[, afeTaJbACTuA: CTPOCHHUC, (1)I/I3I/I‘IGCKI/IC U XHMHUYECKHE CBOMCTBa (peaKI_[I/II/I
OKHCJICHHUA U BOCCTAHOBJICHHA, KAUCCTBCHHBLIC peaKHI/II/I), IMNOJIYYCHHC U ITPUMCHCHUC

3.4

OnHOOCHOBHBIE TIpEe/CIIbHBIE KapOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas KHUCJOTHI: CTPOCHHE, (U3MUECKHE U
XUMUYECKHE CBOMCTBa (CBOMCTBA, 0oOIIME I KJlacca KHUCIOT, peakius 3Tepudukanuu), MoTydyeHue U MPUMEHEHUE.
CreapuHOBass U OJICMHOBAsl KUCJIOTHI KaK MPEICTABUTENH BBICHIMX KapOOHOBBIX KHCIOT. MbIja Kak COJH BBICIIUX
KapOOHOBBIX KHCIIOT, X MOIOIIEE ICUCTBUE

3.5

CrnoxHEIe B(I)I/IpBI KaK IPOU3BOIHBIC Kap60HOBBIX KHCJIIOT. FI/I,Z[pO.HI/B CJIOJKHBIX B(I)I/IpOB. >KI/IpBI. FI/IIlpOJ'II/B JKHUPOB.
HpI/IMCHCHHe JKHUPOB. buonornueckas POJIb KUPOB

3.6

VYTIeBobl: cOCTaB, KIIACCU(PUKAIHS YTIIEBOJAOB (MOHO-, TU- U MOJIMCaxapusl). [ Trok0o3a — MpOCTEUIIHA MOHOCAXapHI:
O0COOCHHOCTH CTPOEHHS MOJIEKYJbI, (U3MUECKUe U XUMHUYECKHe CBOMCTBA (B3auMojieicTBue ¢ ruapokcuaom meau(ll),
OKHCJIEHUE aMMHaYHBIM pacTBOpoM okcupa cepedpa(l), BocctanoBieHue, OposKeHHUE TIIOKO3bI), HAXOXK/IEHNE B PUPOJIE,
nmpuMeHeHue, Ouosiormdeckass posib. DortocwHTe3. DpyKTO3a KAK HM30MEp TIIOKO3BL. Kpaxmanm W 1emtroio3a Kak
pUPOIHBIE TToMMepbl. CTpoeHue KpaxMaia U HeIDTI0I03bl. DU3HUecKne i XUMHYECKHE CBOMCTBA KpaxMauia (THAPOIIH3,
KaueCTBEHHAs peaklys C HOJIOM)




4 A3oTcojieprKalliie OpraHnyecKue CoeAMHEHUs
41 AMHHOKHCIIOTHI KaKk aM(OTEepHBIE OpraHu4ecKue coequHeHusl. Ou3nuecKkue ¥ XMMHUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha
' IpuMepe rauirHa). buonornyeckoe 3HayeHue aMUHOKHUCIIOT. [lenTuabl
47 benku xak mpupoaHbIE BHICOKOMOJIEKYJISIpHBIE coeAnHeHUs. [lepBuyHas, BTOpUYHas U TPETUYHAsl CTPYKTypa OENKOB.
' XUMUYeCKHe CBOMCTBA OEIKOB: TMAPOJIU3, ACHATYpallus, KaYeCTBEHHbIE peaklluy Ha OeKu
5 BricokoMoneKyIsipHble COETUHEHUS
OCHOBHBIE MOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUIl: MOHOMEp, MOJUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb
5.1 MOJIMMEPU3ALUHU, CPEAHsss MOJeKyspHas macca. OCHOBHBIE METOAbl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN —
MOJIMMEPU3ALHUS U TOJIMKOHICHCALIMS
59 DKCrepUMEHTAIbHBIE METOJIbl M3Y4YEHHS BEIIEeCTB M MX TMPEBpallleHUN: O3HAKOMJIEHHE C O0pa3laMH MPHPOAHBIX U
' HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMACC, Kay4yKoB. [loydeHre CHHTETUYECKOro KayuyyKa U PE3UHbI
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
1 TeopeTnyeckre OCHOBBI XUMUU
XuMudeckuit saemMeHT. ATom. Spo aToma, U30TOMBI. DJIEKTPOHHAS 000JI0UKA. DHEPreTUYECKUe YPOBHU, MOAYPOBHHU.
1.1 ATOMHBIE OpOUTaANH, S-, p-, d-31eMeHThl. OCOOEHHOCTH paclpeesICHUs SJICKTPOHOB M0 OPOUTAIIM B aTOMAaX 3JIEMEHTOB
TIEPBBIX YETHIPEX MIEPUO0B. DIEKTPOHHAS KOHDUTYpAIIHsl aTOMOB
[lepuonnueckuii 3akoH u [lepuoanueckas cucrema xumuueckux 3neMeHToB J[.M. MenaeneeBa. CBsi3b NepuOIUIECKOTO
12 3akoHa U Ilepmommueckoil cucrembl XuMHUeCKUX 3nemMeHToB J[.M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHHUS

aTOMOB. 3aKOHOMCpHOCTI/I W3MEHEHHUS CBOMCTB XUMHYECKHUX DJIEMEHTOB U O6p3.3yeMBIX HUMU NPOCTHIX U CJIOKHBIX BCUICCTB
I10 rpynIiamM 1 rnepruoaam. 3HadecHUE NEpUOANYCCKOI0 3aKOHA B pa3BUTHU HAYKU




CTpOGHI/Ie BCIIICCTBA. Xumudeckasl CBS3b. BI/II[BI XAMHYECKOU CBSI3H (KOBaﬂeHTHaH HEIOJIAApHAaA WU IOJIsApHasA, WOHHasd,

1.3 MeTainueckasi). IOHbI: KaTHOHBI M aHUOHBI. MexaHU3Mbl 00pa30BaHMsI KOBAJIGHTHOM XUMUYECKOU CBsI3U (OOMEHHBIH U
JIOHOPHO-aKIEeNnTOpHbIN). Bonopoanas cBs3b
1.4 BanienTHOCTB. Di1eKTpOoOTpULATENBLHOCTh. CTENEHb OKUCIECHUS
BemectBa MOJEKyISpHOrO M HEMOJIEKYJSIPHOTO CTPOEHHUA. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. [HIIbI
1.5 KPUCTAJUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBAa BEILIECTB OT THUIIA KpUCTauIMUecKoW pemérku. [lonstue o
JUCIIEPCHBIX cucTeMax. MICTUHHBIE U KOJUIOUIHBIE pacTBOPBL. MaccoBas 10J1sl BEIIECTBA B PACTBOPE
1.6 Knaccudukanus Heoprannueckux coeuHennii. HomeHkiaTypa HeoOpraHn4eckux BeIecTB
17 Xumunyeckas peaknus. Knaccudukanuss XUMUYECKUX peakUUid B HEOPraHMYECKOW W OpPraHMYecKOd XMMHH. 3aKOH
' COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS U MPEBPALCHUS] SHEPTUH NIPU XUMUYECKUX PEaKIUIX
1.8 CKopocCTh peakIiuy, e€ 3aBUCUMOCTh OT Pa3InIHBIX (PAaKTOPOB
19 O6partumbie peaknuu. XUMHUYECKOe paBHOBecue. DaKTOPHI, BIUSIONIME HAa COCTOSHHE XHMHUYECKOTO PaBHOBECHS.
) [Ipunnun Jle Hlarense
110 Dnextponutuyeckas auccouuanus. CuibHbIe U cradble MeKTponuThl. Cpena BOIHBIX PACTBOPOB BEIIECTB: KHUCIAs,
) HelTpasibHasi, menoyHas. Peakiiuu HoHHOro oOMeHa
1.11 OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKIINU
2 Heoprannueckas xumus
Hemeramnsl. Ilonoxenne HemertamioB B Ilepumoamyeckoin cucreme xumuueckux sieMeHtoB J[.M. MenpaeneeBa u
2.1 0COOEHHOCTH CTpOeHHUs aToMOB. Du3nUyecKre CBOMCTBA HEMETAILIOB. AJUIOTPOIHS HEMETAILIOB (Ha IpUMeEpe KUCIOPOa,
cepsl, hocdopa u yriiepoaa)
XUMHUYECKHE CBOWMCTBA BaKHEUIINX HEMETAJIOB (TaJOT€HOB, CEpbl, a30Ta, (ocdopa, yriepoaa U KpeMHHUS) H HX
2.2 COeUHEHN (OKCHAOB, KHUCIOPOJCOAEPKAIINX KHCIOT, BOJOPOAHBIX coenuHeHuit). [IpuMeHeHWe BasKHEHIIINX

HEMETAJIJIOB U UX COCIUHEHUN




Meramnsl. [Tonoxxenue metaioB B Ilepuonnueckoii cucreme xumuieckux anemerToB .M. MenaeneeBa. OcoOeHHOCTH

2.3 CTPOCHHS IJIEKTPOHHBIX 000JI0uek aToMOB MeTayuioB. OOmme ¢usnueckue cpoiicTBa MeTauioB. CIlaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUH Psijl HANIPSHKEHU METalloB
24 XUMHYECKHE CBOMCTBA BAXKHEUIIIMX METAJUIOB (HATPUM, KM, KaJbLUNA, MATHUN, AIFOMUHUH, IUHK, XPOM, KeJIe30, ME/Ib)
' 1 ux coenuHeHuit. OOIWe crocoObl MOMyUYeHUs METAIIOB. [[pMeHeHe METaITIOB B OBITY U TEXHUKE
2.5 ['eneTnveckast CBSI3b HEOPraHUUYECKHUX BEIIECTB, PUHAICKANTUX K PA3TMYHBIM KJIaccaM
3 XUMUS U )KU3Hb
31 Ponb xumuu B 00ecrieueHuH SKOJIOTHUECKOM, SHEPreTHUECKOM U MHUIIEeBON 0€30MacCHOCTH, pa3BUTUU MeauluHEbL. [lonsTue
' 0 Hay4YHBIX METOJIaX MMO3HAHUS BEIIECTB U XMMHUECKUX peaklui
[IpencraBienust 06 OOIMIMX HAYYHBIX MPUHIMIAX TPOMBIIUIEHHOTO MOJYYeHHUs BaKHEUITNX BellecTB. UenoBeK B MUpE
3.2 BELIECTB W MAaTepHaliOB: Ba)KHEHIIIME CTPOUTENbHBIE MaTepUalbl, KOHCTPYKLIMOHHBIE MaTepHUalibl, KPacKu, CTEKJIO,
KepaMuKa, MaTepUaJbl AJIsl DIEKTPOHUKHU, HAHOMATEPUAIIbI, OPraHU4YeCKHe U MUHEpaIbHbIE YA00peHus
313 XuMHsT U 3I0pOBbE UYEJIOBEKA: TMpaBWJIa WCIOJIb30BAHUS JICKAPCTBEHHBIX TMIPENaparoB, IMpaBmia OE30MacHOTO

HCITIOJIb3OBAHMA ITPEIIApaTOB OBLITOBOI XMMHH B HOBCGHHGBHOﬁ KHU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
* Xumus. 10 knacc. 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxkimmonepHoe o6miectBo «M3marensctBo «IIpocBemenue

» Xumus. 11 knacc. 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.

AxnnonepHoe odmectBo «M3aaTenscTBo «IIpocBerienre»

METOINYECKHUE MATEPHUAJIBI U YYUTEJIA

O. C. I'abpuensn, U. I'. OctpoymoB. Ypoku xumuu B 10 knacce. bazoBblit
ypoBeHb. MeToinueckoe nocooue.

O. C. I'abpuemnsn, 1. I'. OctpoymoB. Ypoku xumuu B 11 kiacce. bazoBsiit

ypoBeHb. MeToinueckoe nocooue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://lesson.academy-content.myschool.edu.ru/
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