MopgnucaHo

I'O p N M undposoi

noanucbio: 0pun

[MaBNOBWNY Masnosuu
Lllepbakos

MWHWCTEPCTBO MNPOCBELLEHNA PO U-lep6aKOB Para: 2023.09.18

o 19:19:19 +03'00'
MWUHWCTEPCTBO OBPA30OBAHNA 1 MOJIOAEXXHOWU NMOJINTHKN
BJTAAMMNPCKOW OBJ1ACTU
YMNPABJ/TIEHUE OBPA30BAHNS AAMUHUCTPALIMM KOBPOBCKOIO PAIOHA
MyHuUIMnaabHOE OI0I3KeTHOE 00111e00pPa30BaTeIbHOE YUPeKIeHne

«VIBaHOBO - DCcUHCKas CpeaHsist 001e00pazoBaTeabHast IIKOJIa
KoBpoBckoro paroHa»

IIPUHATO Ha 3aceaaHuu
nearorudyeckoro coBeTra

/yﬁapnczm}o

Ne 8 ot 30.08.2023r. s :
) JupekTop ; 10.I1.1[ep6akoB
« 1_>sce TA 2023r.
X ///
) Hipt g
PABOYAS ITPOTPAMMA

yueOHOoro npeamera « XumMus» (0a30BbIil Kypc)

s ooygarommxest 10-11 kmaccon

COCTABMUTEIJIb: yuntens xumuu N.B. Connarkuna

ceJio UBaHOBO

2023 TO/I



HHOACHUTEJBbHASA 3AIINCKA

[IporpaMMa 1O XWMHH Ha YPOBHE CpeIHEro oOmiero ooOpa3oBaHusi pa3padoTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 obOpazoBanuu B Poccuiickoi
Deneparuny, TpeOOBaHUHN K pe3ylbTaTaM OCBOCHHUS (esiepanbHOil 00pa30BaTeIbHON POrPaMMbI
cpennero  obmero oOpaszoBanus (DPOII  COO), mnpencraBieHHsix B DenepaibHOM
rocymapcTBeHHOM obOpaszoBareinbHoM crangapre COO, ¢ yuérom Konmenuuu mpemnoaBaHus
yuebHoro mpeamera «Xumus» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
peaM3yIoLIX OCHOBHBIE 00pa30BaTeNIbHBIC MPOTPAMMBI, 1 OCHOBHBIX MOJOXEeHUN «CTpaTeruu
pasBuTHusl Boctiutanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcCHOBY IOJIX0/I0B K pa3padOoTKe MPOrpaMMbl 10 XUMHH, K OIPEACTICHUIO 00IIeH cTpaTeruu
00y4eHUsI, BOCIIUTAHUS M Pa3BUTHs OOYJaIOUIMXCS CPEICTBAMHU Y4EOHOTO MpeaMeTra <« XHMHU»
st 10—-11 xiaccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHIIeNTyaabHbIe nonoxenuss @PI'OC COO o
B3aUMOOOYCIIOBJICHHOCTH II€JIeH, COJIepiKaHMs, Pe3yJIbTaTOB 00yUeHHs U TpeOOBAaHHUN K YPOBHIO
MMOATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe oOpa3oBaHHME, IOJIYy4yaeMOE€ BBIIYCKHUKaMHM  00I1e00pa3oBaTenbHON
OpraHu3alliy, SBISETCS HEOThEMJIEMOM 4YacThlo MX oOpa3oBaHHOCTH. OHO  CIIYXUT
3aBEpIIAOIIMM STAllOM peajH3aluy Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIINX LETOCTHON CUCTEME XMMUIECKOT0 00pa30BaHusl. DTH IEHHOCTH KacaroTCs
NIO3HAHMS 3aKOHOB MPHPOABI, (HOPMHUPOBAHHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl YellOBEKa, a
TAK)Ke HKOJOTMYECKM OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3JI0POBBIO U IPUPOIHOHN Cpere.
Peanusyercss xumuyeckoe o00pa3oBaHHE OOydYalOIIMXCS HA YPOBHE CpPEAHEro OOIIero
00pa3oBaHUs CPEACTBAMU YUEOHOTO MpeaMeTa «XUMHUs», COAECPKaHUE U MOCTPOSHUE KOTOPOTo
OIIpEeJIeTICHbl B NPOrpaMMe IO XMMHHM C Y4ETOM CHEeHU(HUKH HAyKH XUMHUH, €€ 3HAYCHUS B
MO3HAHUU TPUPOIBI U B MAaTEPUATBHOHN XKM3HM OOIIECTBA, a TaKXkKe C y4ETOM OOMMX Iened u
NPUHIUIOB, XapaKTepU3YIOLUIMX COBPEMEHHOE COCTOSHME CHUCTEMbI CpEIHEero oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK HTPAeT OCOOYIO POJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOHM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIa] B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOT'O MBIIUICHUS], B CO3/IJaHUE IIEJIOCTHOTO TIPEICTABICHUS
00 OKpy’KaroleM MHUpe Kak O €IMHCTBE MPUPOIBI U YEIOBEKa, KOTOPoe POPMUPYETCS B XUMHH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAlOIIEro MHpAa, OCO3HAHUS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHUS.

TecHO B3aUMOJIEUCTBYS C APYTMMHU €CTECTBEHHBIMU HAYKaMU, XUMUS CTajla HEOThEMIIEMOM
HJaCTbIO MI/IpOBOI\/JI KYJbTYPHI, H€06XOI[I/IMI>IM YCJIOBUEM YCIICHIHOTO Tpyda W KHU3HHU KaX10ro
yieHa oOmiectBa. CoBpeMeHHas XHMMHS KaKk HayKa CO3MJaTelibHas, Kak Hayka BBICOKHX
TEXHOJIOTHI HalpaBJeHa Ha pelIeHHe T[JI00ANbHBIX NPOOJIeM YCTOMYMBOTO Pa3BUTHUS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOH, IKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHBI
310POBBSL.

B coorBercTBMM C OOMmKMMH LENIMH M TPUHLUIAMH CpPEIHEro o0mero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbI ypOBEHb U3YUYEHUS) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOATOTOBKY OOYyYaromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKJIIOYEHHS B JKHU3Hb COLIMYyMa,
POI0JDKEHHUs 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocrapnsitoimiuMu npeamera « XUMHs» SBISIOTCS 0a30BbIe Kypchl — «Opranuyeckas XUMHs»
u «OO011as ¥ HeoOpraHUYecKasi XUMHUsI», OCHOBHBIM KOMITOHEHTOM COJICPKAHUSI KOTOPBIX SBJISIOTCS
OCHOBBI 0230BOI HAYKH: CHCTEMA 3HAHUH 110 HEOPTAHUYECKOW XUMUU (C BKIIFOUCHUEM 3HAHUH U3
o01elt XMMHUH) U opraHudeckoit xumuu. @opmMupoBaHue TaHHON CHCTEMbl 3HAHUM TTPU U3yYEHUN
npeamera 00ecreynBaeT BO3MOKHOCTh PAaCCMOTPEHHSI BCETO MHOT000pa3us BEUIECTB Ha OCHOBE
OOLINX MOHITHI, 3aKOHOB ¥ TEOPUI XUMHUH.

Crpykrypa conepxanus KypcoB — «Opranudeckast xumus» U «OO1iast 1 HeopraHudyeckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4YEHUIO
yuyeOHOro Martepuasia M OOYyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUHM Ha
ONPEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IIPEACTABICHUM O CTPOCHUU BEILECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BeELIECTBax JAlOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB [0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKkodl XMMHUU IOIYy4aroT
pa3BuUTHE C(POPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00ILIero oOpa3oBaHUs IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOHN CBS3H, KIACCU(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBOICTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUHU.

[Ton HOBBIM YrJoM 3peHHs B IpenMeTre «XuMus» 0a30BOr0 ypoBHS paccMaTpUBaeTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOMIEr0 00pa3oBaHMS TEOPETHUECKUH MaTepual W
(akTOJIOrMUECKUE CBEJEHMS O BELIECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHuyecKasi XUMHUsD» 00yYarOIIUMCS MPEIOCTABISACTCS BOZMOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 33aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3UIHH,
riry0XKe TMOHSATh HCTOPUYECKOE H3MEHeHHe (DYHKIMIA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U MPOTHO3ZUPYIOICH.

Enunas cucreMa 3HaHUN O BaKHEWIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHNH, a TAKXKE O XUMUUYECKUX PEAKLHUIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nomonHsercss B kKypcax 10 wum 11 kiaccoB ndieMEHTaMU  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT TMOHUMAaHHIO
B3aMMOCBSI3M XHMHUU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B IIO3HABATEIbHOM U
MPAKTUYECKON JEsITeNbHOCTH 4YelIOBEKa, CIOCOOCTBYIOT BOCIMUTAHHUIO YBAKEHHUS K TMPOIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKUX MPUIOKEHUM XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh WH(MOPMAIIMIO U NMPUMEHATH €€ JJIsl TIOTIOJHEHUsI 3HAHUN, pelIeHus
MHTEJUIEKTYAJIbHBIX M JKCIIEPUMEHTAJIBHBIX MCCIEA0BATEIbCKUX 3a7ad. B 1emom coxep:kanue
y4aeOHOro mpeaMera «XUMHUs» TaHHOTO YPOBHS U3YYEHHUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aromnXcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsi TOHUMaHUS (PUIOCOPCKUX UICH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILIECTB UX COCTABOM U CTPOCHUEM, ITI03HABAEMOCTh ITPUPOJHBIX SBJIECHUN MYTEM DKCIEPUMEHTA
W peIIeHUs TPOTUBOPEUYHH MEXKTy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH IKOJIOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHHs
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3IAHUS HOBBIX TEXHOJIOTUIA U MAaTEPHUAJIOB.

B nutane pemenus 3a1a4 BOCIUTaHUS, Pa3BUTHUS M COLIMANTU3ALNN 00yYarOIINXCs IPUHSATHIE
IPOrpaMMOl MO XUMHHM TNOJAXOABI K ONPEIEICHHUIO COAEpKAHUS M TIOCTPOEHUs IpeaMera
IpelycMaTpuBalOT (POPMHUPOBAHUE YHHUBEPCAIbHBIX YYEOHBIX AECWCTBUN, HMEIOIUX 0a30Boe
3HaYeHHE [yl PaA3IMYHBIX BUIOB JIEATENBHOCTH: pEUIeHUs MpoOsieM, TOWCKAa, aHalu3a MU
0o0paboTkn uHPOpMaAIK, HEOOXOMUMBIX JJsi NPUOOpPETEHHs] OmNbITa MPAKTHUECKOH U
HCCIIEI0BATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHUHU.



B npakTuke npenoiaBaHus XMMUU Kak Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus, Tak U
Ha YpOBHE CpeHEro 00111ero o0pa3oBaHusl, IPH ONPECIICHUN COAePKATEIbHON XapaKTepUCTUKU
Henel W3Y4eHHs IMpelIMeTa HAmpaBICHUEM IEePBOCTEIICHHOW 3HAYMMOCTU TPAIUIMOHHO
npu3Haércss (GOpPMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak o0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATEbHOCTHU YEJIOBEKA U KaK OJIHOT'0 U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUKHM 3pPEHHs] TaKOM MOJXOJ K OIMpEeNelIeHHI0 Ieseld M3ydeHHs
mpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

CornacHo JaHHOW TOYKE 3PCHHS TJABHBIMH IENIIMA H3y4YeHHS IpeaMera «XuMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBIAIOTCS:

(dbopMUPOBaHHE CUCTEMBbl XMMHUYECKUX 3HAHUN KaK BKHEHIIECH COCTABIISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JeKaT KIIOYEBbIE MOHATHS, (yHIaMeHTalbHbIE
3aKOHBI U TEOPUU XMMHUH, OCBOCHHUE S3bIKA HAYKH, YCBOCHHUE U IOHUMAaHUE CYIIIHOCTH IOCTYITHBIX
0000111eHUIT MHPOBO33PEHYECKOT0 XapakTepa, O3HAKOMJICHHE C HUCTOpPHEH HUX pa3BUTHS U
CTaHOBJICHUS,

dbopMupoBaHHEe W pa3BUTUE MPEJCTABICHUN O HAYYHBIX METOAaX IIO3HAHUS BEIIECTB H
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JUIsl MPUOOpPETEeHUsT YMEHHH OpPUEHTHUPOBATHCS B MHUpPE
BEILECTB U XUMHUYECKUX SIBJICHUI, UMEIOIIUX MECTO B IPUPOJIE, B IPAKTUYECKOM U ITOBCETHEBHOM
JKU3HU,

pa3BUTHE YMEHUU U CIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OOBSICHEHUEM
XUMHYECKOTO KCIIEPUMEHTA, COOTIOIEHUEM MTPAaBUI 0€301TacHOT0 00PAICHHS C BEIIECTBAMHU.

Hapsiny ¢ aTtum, copepxarenbHas XapaKTEpUCTUKA LEJIEW M 3a/1a4 U3yYEHHUs IpPeIMeTa B
IIporpamMme 1o XMMUHU YTOYHEHAa U CKOPPEKTUPOBAHa B COOTBETCTBUN C HOBBIMH ITIPUOPUTETAMH B
cucTteme cpeaHero odmiero oopazoanus. CeroHs B MpenojaBaHuu XUMHH B OOJIbIICH CTEIIEHU
OTJAETCS IPEANOYTEHUE IPAKTUUECKON KOMIIOHEHTE COJIEpKaHusl 00yUEeHUsI, OpUEHTUPOBAHHOMN
Ha TOJTOTOBKY BBITYCKHHKAa OOIIE00pa30BaTEIbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHUM, a (PYHKIHMOHAJIBHON TI'PaMOTHOCTHIO, TO €CTh CIOCOOAMU M YMEHHUSIMH aKTHBHOI'O
MIOJIYYECHUS 3HAHUM U IPUMEHEHHUS UX B PEAIbHOU KU3HU IS PEILICHUS IIPAKTUYECKUX 3a1a4.

B cBf3M ¢ A3TUM Mpu H3yYyEHUH MpeaMera «XUMHUsS» JOMUHHUPYIOIIEe 3HAYEHUe
PUOOPETAIOT TaKUe 1IeJU U 33/1a4H, KakK:

ajanTtanys o0yJyaronmxcs K yCJIOBUSM JUHAMUYHO Pa3BUBAIOILErocs MUpa, GhopMHUpoOBaHHE
UHTEJUIEKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K C€amM0OOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOATEIBHOMY IPUHATHIO TPAMOTHBIX PEUICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYaLHsX,
CBSI3aHHBIX C BEILIECTBAMU U X IIPUMEHEHHUEM,;

dopMupoBaHue y OOy4YalOIIMXCSl KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIUN),
UMEIOIUX YHUBEPCAIbHOE 3HAUCHUE JUI PA3IUYHBIX BHJIOB JESATEIBHOCTH: PELICHUs MpooieMm,
MOMCKA, aHaimu3a W 00paboTku HWHGOpPMAIMU, HEOOXOMUMBIX JUIsi TPUOOpPETEHHUs OIbITa
JESATEIIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B IO3HAHUU XMMUH, a TAKXKe I OLIEHKH C
MO3UIUI IKOJIOTHYECKON 0€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPTraHu3M YEJI0OBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJICKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
oOyJaromuxcs: CrIocoOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHUHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIb30BATh COBPEMEHHbIE HH(POPMAIIMOHHbIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJIn3a yueOHON U HayYyHO-TIONMYJIpHON HH(OPMALIUKA XUMHUYECKOTO
COJICPKAHUS;



(GOpMUPOBAaHNE U PA3BUTHE Y OOYJAIOIINUXCS aCCOIMATHBHOTO H JIOTHYECKOTO MBIIIICHHSI,
HaOIOATEIPHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPBbIE OCOOEHHO HEOOXOIWMBI, B
YaCTHOCTH, HpI/I HJIaHI/IPOBaHI/II/I nu HpOBeZ[eHI/II/I XUMHUYECKOT'O C-)KCHepI/IMeHTa;

BOCIIUTaHHE Y 00ydaronuxcs yoek 1IEHHOCTH B TyMaHUCTUYECKON HAIIPABJICHHOCTH XUMHH,
e€ BaXXHOW pOJIM B pEUICHUM TJ00aNbHBIX MPOOJIEM pPALMOHAIBHOTO MPHUPOIONOIL30BaHUS,
IIOTIOJIHEHUSI SHEPreTUUYECKUX PECYpPCOB M COXPAHEHMs! MPUPOIJHOIO PABHOBECHUS, OCO3HAHUS
HE00X0IUMOCTH OEpPEKHOr0 OTHOIICHHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAK)KE MPHUOOPETEHUS
OTBITA UCIOJIb30BAHUS MOJYYSCHHBIX 3HAHUM JUIsl IPUHATUSI TPAMOTHBIX PEHICHUH B CUTYaIUsX,
CBSI3aHHBIX C XUMHUYECKUMH SIBJICHUSIMHU.

B yuebHom mnaHe cpenHero obmiero oOpa3oBaHus MpeaMeT «XuMHs» 0a30BOro YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «ECTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO0miee 4nciIo yacoB, OTBEAEHHBIX JJIS M3YYEHHUS XMMHHU, HA 0a30BOM YpOBHE CPEIHETO
obmiero oopazoBanus, coctarisier 68 gacon: B 10 kimacce — 34 gaca (1 gac B Heenmo), B 11 kiracce
— 34 gaca (1 vac B HezemO).

COJAEP)KAHUE OBYYEHUA

10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTuquKue OCHOBBI OpFaHquCKOﬁ XUMHUHU

[Ipenmer opraHudeckod XuUMUHU: €€ BO3HMKHOBEHHME, pa3BUTHE M  3HA4YCHUE
B IIOJTyYE€HUU HOBBIX BELIECTB U MaTepuasoB. Teopus CTPOCHUsI OpraHMYECKUX COCIUHEHHH A.
M. BytnepoBa, €€ ocHOBHblE MONOKeHUsA. CTPyKTypHble (DOpPMYINIBI OpPraHMYECKUX BEIIECTB.
['omomnorus, nzomepus. XUMHUYECKas CBSI3b B OPraHWYECKUX COEAUHEHUSX — OJMHApHBIE U
KpaTHBIE CBS3H.

[TpencraBienue o knaccu(UKaluu OpraHUYecKuX BeniecTs. HoMeHkmaTypa opraHmuecKkux
coeMHEeHU (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BaKHEHIINX IPEICTaBUTENEH KJIaCCOB
OpraHUYEeCKHUX BEILECTB.

OKCIEepUMEHTAIbHBIC METOJbI M3YUCHUS BEIICCTB M UX IPEBPAlCHUN: 03HAKOMIICHHE C
06pa3uaMH OpTraHHUYCCKUX BCUICCTB U MATCpUaAlaMH Ha UX OCHOBEC, MOACIUPOBAHHUC MOJICKYII
OpraHN4Y€CKUuX  BCHICCTB, Ha6J'IIOJIGHI/Ie n OmnucCaHue JACMOHCTpPAallMOHHBIX OIIBITOB 11O
MMPEBPAIICHUIO OPIraHNYCCKUX BCILICCTB IIPHU HAIr'pCBAHUUN (HJIaBJIeHI/Ie, OGYI‘J'II/IBaHI/Ie u FOpCHI/IC).

Yraesoaopoabl



AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJOTHMYECKHUM psiA. MeTaH M 3TaH — MNpPOCTEHIIHne
MPEJICTaBUTENIN AJTIKAHOB: (PU3NUECKHe U XUMUYECKUE CBOMCTBA (peakluy 3aMeIleHUs U TOPEHNs),
HaxXOXXIACHUC B IPHUPOAC, TOJTYUYCHUC U IPUMCHCHHUC.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUN psifl. DTWIEH U IPONWIEH — IpocTeiine
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOr€HUPOBAHMUS, THIpaTalluU, OKUCIIEHHUS U MOJIMMEPHU3ALINN ), TIOIyYEHUE U IIPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraguen-1,3: crpoeHue, BaKHEHIINE XUMHUYECKHUE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KaydyKa 1 PE3UHBbI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMs, TOMOJIOTMYECKUH psia. ALETHIeH —
IPOCTENHIINN MPEeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHUECKUE CBOMCTBA
(peakuuy ruIpUpPOBaHUS, FAJIOr€HUPOBAHMS, TUAPATALIMM, TOPEHMS), IOJyUYEHUE U IIPUMEHEHHE.

Apenbl. benson: cocrtaB, crpoeHue, (U3MUYECKHE W XHMMHUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHMS), TOJNy4YeHUE WM MpUMEHEeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuieckue ceoticmea (peakyuu 2an02eHUpPOSaAnHUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCUYHOCTh  apeHOB. ['eHeTmyeckas CBsI3b  MEXIYy  YIJIEBOJOPOJaMH,
MMpUHAJICI)KAIIMMH K pa3IMYHbIM KJIaCCaM.

[TpuposHblE UCTOUYHUKU YTIIEBOJAOPOAOB. [IpupoaHbIi ra3 U NOMyTHbIE HEPTSIHBIE Ta3bl.
Hedb u e€ npoucxoxaenue. CrocoObl nepepaboTKH HEPTU: EPErOHKA, KPEKUHT (TePMUYECKUA,
KaTaIuTHYecKuii), mmponmu3. [lpogykTel mepepaboTku HedTH, UX TpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOYKThI €ro nepepadboTKy.

DKCIepUMEHTAIbHBIE METOJIbl M3YUYEHUS BEIIECTB U MX IPEBPAIICHUI: 03HAKOMIICHHE C
oOpa3iamu miacTMacc, KayduykoB U pe3uHbl, KoJuieKun «HedTe» u «Yroap», MoieanpoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB U TallOT€HONPOU3BOAHBIX, IPOBEIECHNE IPAKTUYECKONH palbOoThI:
MOJIy4eHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3a/1aun.

Brruncinenus mo YpaBHCHHIO XUMHYECKOMN pcakuuun (MaCCBI, O6’béMa, KOJIMYCCTBA
HCXOJHOT'O BEHIECTBA UJIU MPOJAYKTA PEAaKIINU 110 U3BECTHBIM MacCCe, O6’béMy, KOJIMYCCTBY OJJHOT'O
N3 UCXOJAHBIX BCHICCTB WX IIPOAYKTOB peaKI_II/II/I).

Kuciopoacoaep:kamye oprannueckue coeInHEeHsI

[IpenenbHbIE OAHOATOMHBIE CHUPTHI. MeETaHOI W 3TaHON: CTPOEHUE, (PU3MUECKHEe U
XMMHUYECKHE CBOMCTBA (peakUMU C AaKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOJaMHU, TOPEHUe),
npuMeHeHre. BogopoiHele cBsI3u MeXay MOJIEKyJaMH CIUpTOB. JlelicTBUe MeTaHoJIa U 3TaHoJIa
Ha OpPraHu3M YEJIOBEKA.

MHOroaToOMHbI€ CHUPTHL. ODTWICHTJIMKOIb U TIHUIEPUH: CTpoeHHe, (uznyeckue Hu
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAaUeCTBEHHAsl peakius Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
JTUJICHTJIUKOJIS.



DeHoIT: CTPOCHHE MOJIEKYJIBI, (PU3UYECKHE U XUMHYECKHE CBOMCTBA. TOKCHYHOCTD (heHoma.
[Ipumenenue denomna.

Anpneruapl W kemoHvl. DopManbIeruj, aneTalbACTH: CTpOoeHUe, (QHU3NYECKue U
XMMUYECKHE CBOMCTBA (pEaklMM OKHUCICHUS M BOCCTAHOBIICHUS, KaYECTBEHHbBIC PEAKIIMH),
MOJIy4YCHUE U TPUMEHECHHUE.

OIHOOCHOBHBIC TpeNeIbHbIE KapOOHOBBIE KUCIOTH. MypaBbHUHAsA W YKCYCHAsl KHUCJIOTHI:
CTpoeHue, PU3NIEeCKIe U XUMUIESCKUE CBOMCTBA (CBOICTBA, 00IIME IS KJIacca KUCIIOT, PEaKIIus
srepudUKaIuu), TOJydeHHe U TmpuMeHeHue. CTeapuHOBas W OJEHUHOBAs KHCJIOTHI Kak
MPEICTABUTENH BBICIIUX KaPOOHOBBIX KUCIOT. MbliIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIIeE ICHCTBUE.

Crnosxuble 3Gupbl Kak IPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIpONH3 CIOKHBIX 3PHUPOB.
Kupsl. 'maponus sxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYraeBoJpl: cocTaB, Kiaccu(pUKalys yrieBoJoB (MOHO-, - U nosmcaxapusl). [oko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJIbl, (PU3HMUECKHE U XUMUYECKUE
cBoiicTBa (B3aumozeiictaue ¢ rugpokcusom meau(Il), okucienne aMMuayHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKACHHUE B MPUPOJAE, MPUMEHEHHE,
6uonornyeckas ponb. PoTocunres. PpyKTO3a KaK H30MEpP IITHOKO3bI.

Kpaxman u memironosa Kak npupojHbie nmoauMmepsl. CTpoeHUEe Kpaxmalia U IeJUTFOJIO03bI.
dusnueckue 1 XUMHUUECKUE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAs PEaKIIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOJbl M3YYEHUs BELIECTB W MX MPEBPALEHUH: NpPOBEIEHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAaYECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHosa okcugoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3aumopelctBue ruuepuHa c rugpokcugom menu(ll)), anpaerunoB (oxkucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpoxkcugom meau(Il), B3aumoaeiicTeie kpaxmana
C MOJIOM), IPOBEACHHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

PacuérHbie 3a1a4n.

Boluncnenuss mo ypaBHEHUIO XHMHMUYECKOM peakiuu (Maccel, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKILIUH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIIN MIPOTYKTOB PEAKIUN).

A30TcoiepIKaIe OpraHnYeCKUe COSTMHEHUSI.

AMUHOKHUCIOTHI Kak aM(pOTepHbIe OpraHuecKue coenHenus. Ou3ndeckre u XUMHUECKHe
CBOMCTBa aMHHOKHCIOT (Ha TpUMeEpe TIUIHMHA). buonormdyeckoe 3HAYCHHUE AMHHOKHUCIIOT.
Ilentuner.

benku kax mpuUpONIHBIE BBHICOKOMOJIEKYJSpHBIE coequHeHus. [lepBuyHas, BTOpUYHAs U
TpeTHYHAsT CTPYKTypa OelkoB. XWMHUYECKHE CBOWCTBA OCITKOB: THJPOJIU3, JICHATYpaIlws,
KaueCTBEHHBIC PEAKIINK Ha OCJIKHU.



DKCHEePUMEHTAIbHBIC METOJbI W3YYCHUS BEIISCTB W WX MPEBPAIICHUN: HAOIIOJCHHE U
OINMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: J€HATYpalusi OCIKOB MpPH HArPeBaHHH, I[IBETHHIC
peakiuu OEIKOoB.

BLICOKOMOJIeKy.]'IﬂpHLIe COCIMHCHUA

OCHOBHBIC IIOHSTUS XUMHH BBICOKOMOJICKYJIAPHBIX COCﬂHHeHHﬁZ MOHOMCp, HNOJHUMCD,
CTPYKTYPHOC€ 3BCHO, CTCIICHBb IIOJIMMEPpHU3allU, CPCAHAS MOJICKYJIApHasd Macca. OCHOBHBIE
MCTO/JbI CUHTC3a BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/II;'I — [noJImMepus3aluAa U MOJUKOHACHCA .

OKCIIEPUMEHTAIbHBIC METO/bl M3YUYEHHUS BEIIECTB M HUX MPEBPALICHUN: O3HAKOMJICHHUE C
o0Opa3iamMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexxnpeIMeTHEIE CBA3H.

Peanuzanus MexInpeaMeTHBIX CBSI3eH NpU M3ydyeHUM opraHumdeckoi xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, Tak U
MIOHATUH, ABIIOIIMUXCS CUCTEMHBIMU JUISI OTAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0muye ecTeCTBEHHO-HAyYHbIC TIOHATHS: SIBJICHWE, HAYYHBIH (DAaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHajiW3, CHHTE3, KIACCUPUKAIUSA, IEePUOJUIHOCTh, HAOIIOJCHUE, HW3MEpEHHE,
SKCIIEPUMEHT, MOJICIMPOBAHUE.

®du3nka: MaTepusi, JHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SJHEPT€TUUECKUI YPOBEHb,
BEIIECTBO, TEJI0, 00hEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3UUCCKHUE BETMUMNHBI U STUHUIIBI X

HU3MCPCHUA.

Bbuonorus: kinerka, opranusm, O6uocdepa, oOMEH BelleCTB B OpraHusme, (pOTOCHUHTE3,
OMOJOTNYECKH aKTUBHBIE BellecTBA (OENKU, YIIIeBOIbI, KHUPbI, PEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPO/IbI, MOJIE3HBIE UCKOIAEMBIE, TOTIITUBO, PECYPCHI.

TexHomorus: IMUIICBBIC MTPOAYKTBI, OCHOBBI paAllUOHAJIBHOI'O IMMUTAHUA, MOIOIIUE CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMETUUYCCKHUE MPErapaTbl, MAaTCPUAJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTuvyeckue 0CHOBbI XUMHHU



XUMHYECKUH dJIeMEeHT. AToMm. Slapo arToma, H30TOINBI. DJIEKTPOHHAsE 00OJOYKa.
DHepreTHyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, s-, P-, d- amemeHTb. OCOOCHHOCTH
pacrpesesieHus: SJIEKTPOHOB M0 OpPOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX UYETHIPEX TEPUOJIOB.
DneKTpoHHask KOH(GUTYpalus aTOMOB.

[lepuoanueckuii 3akoH u [lepuoguueckas cucremMa XUMUYECKUX dieMeHToB [l
N. MenpneneeBa. CBsi3b nepuoauveckoro 3akoHa W Ilepumonuueckoi CHUCTEMbl XUMHUYECKHUX
snemeHToB [[. M. MeHneneeBa ¢ COBpEeMEHHOM TEOpUEH CTPOEHUS] aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX U CIOKHBIX BEIIECTB
[0 TPpyNIaM U MepuojaM. 3HaueHrue NePUOANUECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crtpoenue BemecTBa. XHUMHUYECKash CBs3b. Buabl XumMuueckod CBSI3U (KOBaJieHTHAast
HEMOJISIpHAsT U TIOJISIpHAs, MOHHAs, MeTainyeckas). MexaHu3Mmbl 00Opa30BaHUsI KOBAJIEHTHOM
XUMUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTB.
DNeKTpooTpUliaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MONIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJTINYECKON PEIIETKU.

[ToHsATHE O AMCIIEPCHBIX cUCTeMax. MICTHHHBIC M KOJUIOUIHBIC pacTBOPBI. MaccoBasi 10Jist
BEILIECTBA B PACTBOPE.

Knaccugukaius Heopranndeckux coequHeHnii. HoMeHknarypa HeOpraHm4ecKix BEIIeCTB.
I'eneTnyeckas CBs3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIINX K Pa3IMUHBIM KJlaccaM.

XuMuueckas pCaKnusi. KJ'IaCCI/I(bI/IKaI_[I/IH XUMHUYCCKUX peaKI_[I/Iﬁ B HCOpFaHI/I‘leCKOﬁ nu
OpFaHquCKOﬁ XAMHH. 3aKOH COXpaHCHHA MACChI BCIICCTB, 3aKOH COXPAaHCHUA W ITPCBPAILLICHUA
OHEPTHHU IMPU XUMHUYCCKUX PCAKIIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3IUyHBIX (DakTopoB. OOpaTHMble pEeaKlUU.
XnMmuyeckoe paBHOBecHe. DaKTOpbI, BIUAIOIME HA COCTOSHHUE XMMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle HlaTense.

OnektponauTnueckas auccouuanus. CunbHbele U cialble 37eKTpoiauThl. Cpena BOIAHBIX
pPacTBOPOB BEILECTB: KHUCasl, HEHTpalibHas, LIeouHasl.

OKHCIUTEIBPHO-BOCCTAaHOBUTEIBHBIC peaKkmuu.

OKCHEepUMEHTAIbHbIE METOJbl M3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpalus
tabmun «[lepuoanyeckass cucrema xumuueckux snemeHtoB JI. M. MenpeneeBa», u3yueHue
MoJeen KPUCTAJTINYECKUX PEIIETOK, HaOmIroAeHue
U OIMCaHKE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3yio’KeHHE MEPOKCHAA BOJOPO/Ia B
IPUCYTCTBUM  KaTaJM3aTopa, ONPEACIEHUE Cpeabl PAacTBOPOB  BEIIECTB C  IOMOIIBIO
YHHUBEPCAJIBHOTO MHAMKATOpA, PEakMi MOHHOTO OOMEHa), MPOBEACHNE MPAKTUYECKOH paboThI
«BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMUUECKON PEAKIIHI.

Pacuérable 3a1a4uu.




Pacuétbl mo ypaBHEHUSIM XUMHUYECKUX PEAKLUi, B TOM YUCIIE TEPMOXUMHUYECKHE PACUETHI,
pacuéThl C UCTIOJIB30BAHUEM MOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnsl. [Tonoxenne HemetaiuioB B [lepuoaudeckoil cucteMe XMMUYECKHUX 3JIEMEHTOB
J. W. MenneneeBa U 0COOGHHOCTH CTPOCHHSI aTOMOB. (DU3HUECKHE CBOWCTBA HEMETAJUIOB.
AJoTponust HeMETauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XHWMHYECKUE CBONCTBA BAXKHEWIINX HEMETAUIOB (TallOTEHOB, cephl, a3zora, (docdopa,
yIJIepoJia U KPEMHUS) U UX COSMHEHHUH (OKCHI0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJIOPOIHBIX
COCIMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnsl. Ilonoxenue meramioB B [lepuoaudeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. OCOOEHHOCTH CTPOCHMSI SJIEKTPOHHBIX 000JI0ueK aToMOB MerauioB. OOmue
¢uznueckue cBoiictBa MeTayuioB. CIUlaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKEeHUH
METAJIJIOB.

XHUMHYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpWM, KaJlui, KaJbllUld, MarHwi,
ATIOMHUHHH, IIUHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCITUHCHUM.

O6H_[I/Ie CII0COOBI MMOJIYYCHU A MCTAJJIOB. HpI/IMeHeHI/Ie MCTaJlJIOB B 6BITy H TCXHHKCE.

OKCIIEPUMEHTAIILHBIC METOJbl W3YYEHHs BEIIECTB M MX HPEBPAICHUI: HW3yueHHE
KOJICKIMH «MeTaulbl U CIUIaBbl», 00Pa3I[0B HEMETAJIOB, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4,
HAOJIIOJIEHHE W OIHCAHHE JIEMOHCTPAIMOHHBIX W JIAOOPAaTOPHBIX OIBITOB (B3aMMOJECHCTBHE
THJIPOKCHIA ATFOMUHHS C PACTBOPAMH KUCIIOT U IIEJI0YeH, KaueCTBEHHBIC PEaKI[MK Ha KATHOHBI
METaJlIoB).

PacuérHble 3a/1a4un.

Pacuérsl Mmacchl BemiecTBa miM 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WK 00bEMY OZJHOTO U3 YYaCTBYIOIIMX B PEaKIUH BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOJAYKTOB PEAKIUH, €CJIN OJHO U3 BEUIECTB UMEET IIPUMECH.

XuMHUA 1 )KU3Hb

Ponps xumun B oOecrieueHUN SKOJIOTHYECKOM, SHEPTETUUECKON U MUIIEBOM O€30MacHOCTH,
pa3BuTUU MeAUIUHEL. [IoHATHE 0 HAYYHBIX METOJIaX TTO3HAHUS BEIIECTB U XMMHUYECKUX PEaKIIHi.

Hpe}ICTaBJ'IeHI/ISI 00 O6H_[I/IX HAYYHBIX ITPUHOUITAX IIPOMBIIIJICHHOI'O IMMOJTYYCHHA BaKHEHIITIX
BCIICCTB.

YenoBek B MHpPC BCHICCTB W MATCPHUAIIOB: BaKHEHIIIHe CTPOUTCIIBHBIC MAaTCpUajbl,
KOHCTPYKIIMOHHBIC MaTCpHalibl, KpaCKH, CTCKJIO, KEpaMHWKa, MaTCpUaJIbl JIs1 DSJICKTPOHHKH,
HaHOMATCPpUaAJIbl, OPraHUICCKNEC U MUHCPAJIbHBIC y2[06peHI/I}I.



XuMus U 3J0pOBbE YEJIOBEKA: IMpaBUja HMCIOJIb30BaHUs JIEKAPCTBEHHBIX IPENApPaTOB,
MpaBIa 0€e3011acHOTO HUCHOJIL30BAHUS MpernaparoB OBITOBOM XUMHUU
B [IOBCEIHEBHOU KU3HMU.

MexxnpeIMeTHEIE CBA3H.

Peanuzanus MexnpeMETHBIX CBSI3€H MPH U3yYSHUHN 001Iei U HeopraHu4ecKo XxuMuu B 11
KJIacce OCYIECTBIISIETCS Yepe3 UCIOIb30BAHNE KAaK OOIMX €CTECTBEHHO-HAYUHBIX IOHATHUH, TakK
U TIOHATHUM, SABJISIIOIIUXCS CHUCTEMHBIMU Ul OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYyYHOIO
LUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIH (paKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CHUHTE3, Kiaccu(UKaIus, TEePUOJUIHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHUE, SIBJICHHE.

®dusnka: marepus, dHEpPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZ0aKTUBHOCTb, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOe

COCTOsIHHEC BCIICCTBA, (1)H31/I‘~IGCKI/IC BCJIMYMHBI U €AMHUIBI X U3MCPCHUS, CKOPOCTh.

buonorus: knerka, OpraHu3M, JKOCHCTEMa, Owocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3Me.

Feorpa(bml: MHHCEPAJIbl, TOPHBIC TIOPOJbI, IIOJIC3HBIC NCKOIIACMBIC, TOIJIMBO, PECYPCHI.

TexHomorns: XumMmdeckas MNPOMBINIJICHHOCTb, METAJLIYPTrHsd, IPOU3BOACTBO CTPOUTCIIbHBIX

MaTCpHraJIoOB, CENBCKOXO03SHCTBEHHOE IIpOU3BOJCTBO, numeBas IMPOMBIIIJIICHHOCTD,
q)apMaIIGBTI/I‘-IGCKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMETHUYCCKUX npemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTCpHrajoB, QJICKTPOHHAsA MMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMbLI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI



®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOCHHUS OOYUYaIOIIMMHUCS
porpamMM CpeIHero o0mero oOpa3oBaHHs (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
IPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B cooTBeTCTBMM C CHCTEMHO-AECATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOSHUS MpeIMeTa « XMMUS» Ha YPOBHE CPEHET0 00I1ero 00pa3oBaHUs BbIICICHBI
CIEAYIOLIME COCTABIIAIOIME:

OCO3HaHUE O6y‘IaIOH_[I/IMI/IC${ pOCCHﬁCKOﬁ Fpa)I(,Z[aHCKOﬁ NICHTUYHOCTU — T'OTOBHOCTH K
CaMOpPa3BUTUIO, CAMOCTOATCIIbHOCTU U CAMOOIIPCACIICHHUIO,

HaJIn4Yue MOTHBAIIUU K 06yT-IeHI/IIO;

LIEJICHANPABIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE KJIFOYEBBIX
[EHHOCTEW ¥ UCTOPHUECKUX TPAJUIHNK 0a30BOM HAYKH XMMUH;

TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBATHCS B CBOEU JEATEIHLHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEIOCTHOMH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HAJIMYUEC HPaBOCO3HAHUA 9KOJIOTHYCCKOM KYJIbTYPBI U CIIOCOOHOCTH CTaBUTh e u
CTPOUTDH JKU3HCHHBIC IJIAHBI.

JImgyHOCTHBIC PE3YIbTAThl OCBOCHUA ITPCIAMETA «XHMHS JOCTUTAOTCA B €AUHCTBEC yqe6H0171
U BOCHUTATEIIHLHOMN ACATCIBHOCTH B COOTBETCTBUU C 'YMAHUCTUYCCKHUMHU, COLUOKYJIIBTYPHbBIMU,
AYXOBHO-HPABCTBCHHBIMU HCHHOCTSAMHU U HACAIIAMU pOCCHﬁCKOFO TpaXX1aHCKOIo 06HICCTBa,
MNPUHATBIMA B O6IJ_IGCTBC HOpMaMU W IIpaBHJIaMU ITIOBCICHUA, CHOCO6CTBYI-OH_II/IMI/I mpoueccam
CaMOIIO3HaHHUA, CaMOPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTU 06yqa}0umxcs[.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHMSI MpEeAMETa «XHUMHUS» OTPakaroT cHOPMHUPOBAHHOCTh
OTIbITA IT03HABATEIBHON U MPAKTUYECKOH AEATEIbHOCTH 00YUAIOIIMXCS IO peaTu3aliiy MPUHSITHIX
B OOIIIECTBE 1IEHHOCTEW, B TOM YHCJIE B YaCTH!

1) rpa:kIaHCKOro BOCIMTAHMS

0CO3HaHMsI 00YJaIOIIMMKCS CBOUX KOHCTUTYIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOMOPSIKY;

NpEACTaBJICHHUA O COLOUWAJBHBIX HOpMax M IIpaBUJIaX MCEKIMYHOCTHBIX OTHONICHUHA B
KOJIJICKTHUBCE,

TOTOBHOCTU K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTH IIPpU CO3JaHUN y‘-IC6HBIX IIPOCKTOB,
peHiCHUA y‘-IC6HBIX 1 NTO3HABATCJIBHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATH U MNPpUHUMATb MOTHUBBI, HAMCPCHU, JIOTUKY U apPTr'YMCHTBI APYTUX
IIpU aHaJIUn3€ Pa3IMYHbIX BUIOB y'-IG6H0ﬁ JACATCIIBHOCTH,

2) NATPHOTHYECKOTO BOCTTUTAHUS:



IIEHHOCTHOTO OTHOIICHUS K HMCTOPUYECKOMY M HAaydHOMY HACIEIUI0 OTECUYECTBEHHOMN
XHMUH;

YBAXXCHUA K IPOHECCY TBOPUCCTBA B obnactu TCOPUHU KU MNPAKTHYCCKOTO IMPUMCHCHUA
XUMHH, OCO3HAHUA TOTO, YTO AJOCTHIKCHHUA HAYKH €CTb PE3YyJIbTAT JJIMTCIBbHBIX HaGHIOHeHHfI,

KPOITIOTJIMBBIX OKCIICPUMCHTAJIbHBIX ITOUCKOB, ITOCTOSIHHOI'O TPpYy/Ja y‘léHHX " IMPAKTHUKOB;

UHTEpeca M II03HABAaTEIbHBIX MOTHUBOB B IIOJAYYEHUU U IOCIEAYIOLIEM aHaJIU3€e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO IOBEICHHUS;

CIIOCOOHOCTH  OLIEHMBATh CUTYyal[MM, CBA3aHHbIE C XUMHUYECKUMM  SIBICHUSIMH,
U INPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSICh HA MOpPaIbHO-HPABCTBEHHBIE HOPMBI U

OCHHOCTH,

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE U INOCTYIIKH CBOUX TOBapI/IH_Ieﬁ C HOSI/IHI/Iﬁ
HPAaBCTBCHHBIX U ITPABOBBIX HOPM M OCO3HAHHEC HOCJ'IC,I[CTBI/Iﬁ 9TUX IMOCTYIIKOB;

4) ¢hopMHUPOBaHUS KYJIbTYPbI 3/10POBbSI:

MMOHMMAaHHUS I1IEHHOCTEH 300pOBOIro Hu 0€e30I1aCHOTIO o6pa3a JKHU3HH, H606XOI[I/IMOCTI/I
OTBETCTBCHHOI'O OTHOIICHUSA K CO6CTBCHHOMy (1)I/I3I/I‘I€CKOMY " IICUXUYCCKOMY 310POBbIO;

coOirofcHus TpaBuil 0e30MacHOro OOpalieHHus ¢ BEHIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYAOBOU JEATEIBbHOCTH;

IMNOHUMAaHHuA LECHHOCTHU IIpaBUJI HWHAWBUAYAJIBHOTO W KOJIUICKTUBHOI'O 0e301acHOTO
MOBCACHUS B CUTYyAlIUAX, YTPOKAOIIHX 310POBBIO U JKU3HU n}oz[eﬁ;

OCO3HAHMs TOCIEACTBUI M HENPHATHS BPEIHBIX NPUBBIUEK (YHOTPEOIEHHUs aJlKOroJis,
HapKOTHUKOB, KYpEHHUs);

5) TPy10BOT0 BOCIIMTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTM B y4eOHO-HCCIIE0BATEIbCKOW JIeATENbHOCTH,
0OLIECTBEHHO MOJIE3HOH, TBOPUECKOI U IPYrUX BUIaX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHU MPAKTHUYCCKHUX 3a1aaq COIII/IaHBHOfI
HAIlpaBJICHHOCTHU (B paMKax CBOCTO KJjiacca, IJ_IKOJ'ILI);

HHTCpCCa K IMPAKTUUCCKOMY U3YUCHUIO HpO(i)CCCI/II\/'I pas3jinyHoro poaa, B TOM 4YHUCIIC Ha
OCHOBC ITPUMCHCHU A MTPCAMCTHBIX 3HAHUM 110 XHUMHU,

YBaKEHUS K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPYI0BOH JEATEIIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHINBUIYaIbHOM TPACKTOPHH 00pa30oBaHHs, Oy IyIIeit
npoecCHr U pean3alii COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C YY4ETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00111eCTBa;

6) 3K0JI0rH4eCcKOro0 BOCIIUTAHHUS:

IKOJIOTHYECKHU T[eJIECO00Pa3HOr0 OTHOIICHUS K MPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MMOHUMAaHHS TJ100aJILHOIO XapakTepa 3KOJIOTHYCCKUX HpO6JI€M, BIIMAHHA 39KOHOMHUYCCKUX
IponecCoB HA COCTOAHHUE HpHpOﬂHOﬁ u COHHaHBHOﬁ Cp€abl;

OCO3HaHHA HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA ,HOCTH)I(GHPII;'I XUMHHU IJI9 pCUHICHUA BOIIPOCOB
panrOHAJILHOI'O MMPUPOAOIIOIb30BAHMA,

AKTHUBHOTO HENPUATHSA ACUCTBUM, NPUHOCIIIMX BPEA OKPYKAKOUIEH NPUPOAHOU cpene,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpUSATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEeANPUHUMACMbIX
JIEHCTBUM U NTPENOTBPALLATh UX;

HAJIMYMS PAa3BUTOTO DKOJOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYpHI, OIbITA
NEeSITEIPHOCTH ~ 9KOJIOTUYECKOH  HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMMH B
NIO3HABAaTEIbHOW, KOMMYHHKATUBHON M COLIMAIILHOM MPAaKTHUKE, CIOCOOHOCTH U YMEHUS aKTUBHO
IPOTHBOCTOSATH HICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMHPOBAHHOCTU  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH;

NOHUMaHMs CHeUU(UKH XUMHUM KaK HayKd, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOI'O MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpyKarolieM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U 4YeJOBEKa, B MO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH U
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXJIEHHOCTH B OCOOOM 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3AalUU: B €€
TYMaHHUCTUYECKOW HAIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJBTYpPBI, PEIIEHUH TI100aIbHBIX MPOOJIEM YCTONUNBOIO pa3BUTHsI YEIOBEUECTBA — CHIPEBOH,
HHEPreTUYECKON, NUIIEBOH M JKOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
00eCreyeHn! YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTMYECKH KOM(POPTHOM JKU3HU KaKJOr0 4iIeHa
o0111ecTBa;

€CTECTBEHHO-HAyYHOM T'PAMOTHOCTH: IIOHMMAaHMS CYIIHOCTM METOJOB ITO3HAHWS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS JJIS
aHaM3a M OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIUMX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHS HA OCHOBE HAYyYHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C LENBIO MTOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCITOIb30BaTh XUMUYCCKHE 3HAHMS JUIsL pCHICHUSA npo6neM
B PCAJIbHBIX XKU3HCHHBIX CUTYyallUAX,



HHTEpPECa K ITO3HAHUTIO U PICCJ'IC,HOB&TGJ'IBCKOﬁ JACATCIIbHOCTH,

TOTOBHOCTH M CHOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIYYEHHMIO HOBBIX 3HAaHUM MO XUMHUM B COOTBETCTBHUM C JKU3HEHHBIMHU
NOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSM TPY/la B PA3IMUHBIX chepax NpoPhecCUOHAIBHOM NESITEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3yJbTaTbl OCBOEHHUS Y4YEOHOro IpeaMera «XUMHUS» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HAYMMble s (HOPMHUPOBAHMS MHPOBO33PEHUs OOYyUArOIIMXCS MEXKIUCLUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crielrn UKy METO/I0B IIO3HAHUS, UCII0JIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIEeCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIIeIoBaHKe, HAOII0IeHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpyTue);

YHUBEpCaIbHbIE yueOHbIe JEeNCTBUSA (mo3HaBaTebHbIE, KOMMYHHUKaTHBHBIE,
perynsTuBHBIE), oOecreunBaomme (GopMupoBaHue (YHKIMOHAIBHOH T'PaMOTHOCTH |
COLMAJIbHOW KOMMETEHIMH 00y4aroIuXcsi;

CHOCOOHOCTh  OOyYaroIMXCs ~ HCIOJb30BaThb  OCBOEHHBIE  MEKIUCLHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble yueOHble ACWCTBUS B IO3HABATEIbHOH U

COLIMAJIbHON ITPAKTHKE.

MeranpeamMeTHbie pe3yJabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUECOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMUA U PETYJISITUBHBIMU JEHCTBUSAMU.

Osjaaaenue YHUBEPCAJIBbHBIMHA y‘-leﬁl—[l)lMI/l NMO3HABATEJbHLIMHU 1€ CTBUSIMM

1) 6a3oBble JJOorMUYecKHUe AeHCTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh U aKTyallM3UpOBaThb NpoOJIEMy, BCECTOPOHHE €€
paccMaTpUBaTh;



OonpeaAciIsAITb LCIIN ACATCIBbHOCTHU, 3adaBas IapaMETpbl W KPUTCPHUU HUX JOCTHUIKCHMH,
COOTHOCHUTD PE3YJbTAThI ACATCIbHOCTHU C ITIOCTABJICHHBIMU LCIISIMU;

HCIIOJIB30BAaTh IIPpU OCBOCHHU 3HaAHHUHI HpI/IéMI)I JJOTMYCCKOIro MbBIINUJIICHHUA — BBIACIATH
XAPaKTCPHBIC  IIPHU3HAKU MOHATUU U YCTaHaBJIMBAaTb WX B3aUMOCBSA3b, HCIOJbB30BaATh
COOTBCTCTBYIOIIUC ITOHATUA AJIA 00BICHEHUS OTACJIbHBIX (baKTOB n HBHCHHﬁ;

BBI6I/IpaTB OCHOBAHMUA U KPUTCPHUH JIA KJ'IaCCI/I(l)I/IKaI_[I/II/I B€IICCTB U XMMHNYCCKHX peaKHHﬁ;
YCTaHABJIIMBATh NPUYHNHHO-CICACTBCHHBIC CBA3U MCKAY N3YUaCMbIMU SABJICHUSMU,

CTpOI/ITB JIOTUYCCKUEC paCCY)K,HeHI/ISI (I/IHI[YKTI/IBHBIG, I[GILYKTI/IBHLIC, 110 aHaJIOI‘I/II/I), BBIABJIIATH
3aKOHOMEPHOCTH M IPOTHBOPEYHS B PACCMATPUBACMBIX SIBJICHUSIX, (OPMYIHPOBATH BBHIBOABI U
3aKJIIOYEHHS;

IPUMEHSTh B MPOLIECCE MO3HAHMSI, UCHOJIb3YEMbIE B XUMHH CUMBOJIMYECKUE (3HAKOBBIE)
MO/IeJH, IPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4eckass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEIIBHBIX U IIPAKTUYECKUX 3a1a4, IPUMEHATh HA3BaHHBIE MOJIEIIbHBIC IIPEACTaBICHUSA IS
BBISIBJICHUSI XapaKTEPHBIX ITPU3HAKOB U3Y4aE€MbIX BELIECTB U XUMUYECKUX PEAKLUH.

2) 6a3oBbIe HcCIeA0BaTEIbCKHE JIeliCTBUS:
BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIICCTB U XUMUYECKUX PEAKIIHIA,

q)OpMy.]'II/IpOBaTB oejan MW 3aJadu  HCCIICAOBAaHUs, HMCIIOJAB30BAaThb IIOCTABJICHHBIC U
CaMOCTOATCIIbHO C(l)OpMy.HI/IpOBaHHI)IC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUA U OCHOBBI
JUIA (1)OpMI/IpOBaHI/IH THUITIOTE3EI 110 ITPOBEPKE INPABHUIIbHOCTH BbICKA3bIBACMBIX Cy>K,Z[€HPII>i;

BIIQJIETh HAaBBIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAaHUSI M MPOBEJACHUS YUYEHUUYECKHX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOIIOaTh 32 XOJOM MPOIIEcca, CaAMOCTOSTENIbHO
MIPOTHO3UPOBATh €r0 pe3yibTaT, (OPMYIHPOBATH OOOOIIEHHUS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

pUOOpPETaTh OMBIT YYEHWYECKOW HCCIENOBATENbCKOM M IMPOEKTHOM J1€ATEIbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB [TO3HAHMSL.

3) pa6oTa c undopmanueii:

OPUEHTUPOBAThCS B Pa3IMUHBIX HCTOYHUKAX MHPOpMAIMK (HAy4YHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIpaBOYHble Tmocodus, pecypcel MHTepHeTa),
aHaAJTM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTUIECKH OILICHUBATh
€€ J0CTOBEPHOCTh M HEMPOTUBOPEUYHNBOCTb;

GbopMyIUpOBaTh 3aMpPOChl M TPUMEHATH PA3TIMYHBIE METOJABl TMPU TOUCKE U OTOOpe
uH(pOpMaIiK, HEOOXOAUMOM /7Sl BBIMOTHEHUS YU€OHBIX 3a7a4 ONPeAeNEHHOTO TUTIA;



PUOOpPETaTh OMBIT MCMIOJIb30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIFHO BBIOMPATh ONTUMAIBHYIO ()OPMY NpeICTaBICHUS MH(POpMAUU (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTIOJIb30BAaTh HAYYHBIM S3BIK B KauyecTBE CpEICTBA MNpH paboTe ¢ XUMHYECKOU
uHpOpManKeil: TPUMEHSATh MEXIpeaMeTHble ((PU3HMUeCKHe W MaTeMaTH4YeCKHe) 3HAKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJb30BaTh U HpCO6pa30BbIBaTb 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAITIAJHOCTH.

OBJaagenue YHUBEPCAJIBbHBIMA KOMMYHUKATUBHBIMU JefCTBUSAMM:

3a/JlaBaTh ~ BOINPOCHl IO  CYIIECTBY  OOCyXJaeMOM TeMbl B  XOJe Juajiora
W/WIM JUCKYCCHUU, BBICKA3bIBaTh HJIEH, (POPMYIHpPOBaTH CBOM MPEUIOKEHHUS OTHOCUTEIBHO
BBITIOJIHEHHU S TIPE]IJIOKEHHOMN 3a/1auu;

BBICTYIIaTh C TIPE3CHTAlMCH pPEe3yJIbTaTOB IMMO3HABATEIHHOW ACSITEIHLHOCTH, MOTYYCHHBIX
CaMOCTOSITCJIbHO HJIM  COBMECTHO CO CBEPCTHHKAMHM IIPH  BBIMOJHEHHH XHMHYECKOIO
IKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCIICIOBAHWIO CBOMCTB HW3y4aeMbIX BEIIECTB,
peanu3aiuu y4eOHOTO IIPOEKTa u (dbopmynrpoBaTh BBIBO/IBI
0 pe3yiIbTaTaM MPOBEAEHHBIX UCCIICAOBAHNN ITyTEM COTIIACOBAHUS IIO3UIIAN B X0OJIe 00CYKICHUS
1 0oOMeHa MHEHHUSIMHU.

OBJiaieHHe YHUBEPCAJIbHBIMH PeryIsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIbHO IUJIAHUPOBAaTh U OCYILECTBISATh CBOIO TO3HABATEIBHYIO NIE€ATEIbHOCTD,
onpenenss €€ eI W 3aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii aropuT™M JIeHCTBUN NpU BBIOJHEHUH YYEOHBIX M MCCIIEJOBATENbCKUX 3aad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO WX pelIeHUs: ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYHICCTBJIATE CAMOKOHTPOJIb CBOEH JIeSITEILHOCTH HA OCHOBE CaMOaHaIn3a U CAaMOOLICHKH.



INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

HpCZ[MCTHBIe PE3YyabTaThl OCBOCHUA KypCa «Opl"aHI/ILIeCKaH XUMUA» OTPAKAKOT!:

c(OpMUPOBAHHOCTH NPEJCTABICHUN 0 XUMUUYECKOM COCTABIISIIOIICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XVUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUMOHAIBHOM TPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
IPUPOHOI cpere;

BIQJICHAE CHUCTEMOM XMMMYECKHUX 3HAHMH, KOTOpas BKJIKOYAET: OCHOBOIIOJIAralolIye
HOHATUS (XUMUYECKUHN 3JIEMEHT, aToM, 3JIEKTPOHHAsl 000J104Ka aToMa, MOJIEKYJja, BaICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Qopmyna (pa3BEépHyTas U
COKpalléHHas), MOJIb, MOJSpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOJIHBIH  CKEJeT,
(GyHKIMOHAJIbHAS TPYIIa, paguKanl, HU30MEpHUs, U30MEpbl, FOMOJIOTMUECKUN psij, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJAEPKALINE COCIUHEHUSI, MOHOMED, IOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. byriepoBa, 3aKOH COXpaHEHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHUPOBO33PEHUYECKUE 3HAHHUs, JIEKAIIUE B OCHOBE IOHMMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, OJy4YeHUHU U 0€301aCHOM HCIOJIb30BAaHNHU BaKHEUIINX OPraHU4YECKUX BEUIECTB B OBITY
U IIPAKTUYECKOH JECATEIBHOCTH YEIO0BEKA;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHbIe MPU3HAKU MOHATUH, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOEHUS U
IIPEBPALICHUI OPraHUYECKUX COCIUHEHU;

c(OpPMUPOBAHHOCTh YMEHUH HCIONH30BaTh XUMHUYECKYIO CHUMBOIUKY JJISi COCTaBJICHHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (OPMYJI OpTaHUYECKUX BEIIECTB
Y YPAaBHEHUNW XUMHUUYECKUX PEaKLMW, U3rOTABIUBATh MOJEIIM MOJEKYJ OPraHUYECKUX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOT0 U MTPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAAJIC)KHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHIO K OINpPENeJEHHOMY KIIACCYy/TPyIIe COEAUHEHUN
(YriaeBoJopodbl, KHCIOPOJ W a30TCOJACpXAalllde  COCIMHEHMs, BbICOKOMOJIEKYIISPHbBIE
COeIMHEHUS), JaBaThb UM Ha3BaHusd no cuctemarnuyeckoil Homenkiarype (IUPAC), a taxxke
NPUBONUTH TPUBHAJbHBIE HA3BAHUS OTICIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMMUJIEH,
aleTHJIEH, STWICHIVIUKOJb, TJIUUEPUH, (QeHos, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIOTA, III0KO03a, (PPyKTO3a,
KpaxMaJl, [1eJUTI0JI03a, TIHULHH);



Cc(OPMHUPOBAHHOCTh YMEHHUsSI OIPEICNIATh BHUIbl XUMHUYECKOW CBS3M B OPraHHMUYECKUX
COCTMHECHUSX (OJMHAPHBIC U KPATHBIC);,

c(OpPMUPOBAHHOCTh YMEHHUSI MPUMEHSTH IOJOKEHHUS] TEOPUU CTPOCHHSI OpraHMYEeCKHX
BemecTB A. M. bytiiepoBa /s 00BsICHEHUST 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (U3HYCCKUE W
XUMHUYECKHE CBOWCTBA THUITMYHBIX MPEICTABUTENICH Pa3IMIHBIX KJIACCOB OPTaHUYCCKUX BEIICCTB
(MeTan, 3TaH, STWICH, NPOMWICH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHzou,
METaHOJ, ITAHOJ, YTHJICHTJIUKOIb, TIUIEPUH, (SHON, aleTalbIeTu/l, MypaBbUHAS U YKCYCHAs
KHCJIOTBI, TJIIOKO3a, Kpaxmall, IeJUI0JI03a, aMHHOYKCYCHas KHUCIIOTa), WJUTFOCTPUPOBATH
TEHETHUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XHMHUYECKUX PEAKIUN C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYII;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh HCTOUYHUKHU YTIIEBOJAOPOTHOTO ChIPbS
(HedTb, TMPUPOHBIA Ta3, Yrojb), CHOCOOBI HUX MEPEPadOTKH W TMPAKTUYECKOE MPUMEHEHUE
IPOJYKTOB NEPEePabOTKH;

c(hOPpMUPOBAHHOCTh YMEHHUH TMPOBOJAWTH BBIYHCICHUS IO XUMHUYECKUM YpPaBHEHHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTA PEAKIIUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO u3 MCXOJIHBIX BEII[ECTB
WM TIPOJYKTOB PEAKIUN);

Cq)OpMHpOBaHHOCTB YMCHI/Iﬁ BJIaACTb CHCTEMOM 3HAHUH 00 OCHOBHBIX MCTOJAaX HAYYHOI'O
IMMO3HaHHsA, HCIHOJbB3YCMbIX B XUMHUH TIIpH H3YUCHUM BCHICCTB W XHUMHYCCKUX SIBJICHUI
(Ha6J’II-OI[eHI/Ie, HU3MCPCHUC, OKCIICPUMCHT, MO)ICJ'II/IpOBaHI/IC), HUCIIOJIB30BATh CHUCTCMHBIC
XUMHYCCKUC 3HAHUA IJIA IIPUHATUSA pGHIGHI/If/'I B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3AHHBIX
C BCIICCTBAMHU U UX ITPUMCHCHHUCM

C(i)OpMI/IpOBaHHOCTB YMeHI/Iﬁ CO6J'II-OI[E[TI> IpaBujia MOJIb30BAHUSA XUMHYECKOU HOCYI[OI\/’I n
J'Ia60paTOpHLIM O60pyI[OBaHI/IeM, a TaK¥Xe IpaBUjia 06paH_IeHI/I$I C B€IIeCTBaM B COOTBCTCTBHUU C
HHCTPYKIUSAMHU 110 BBIIIOJIHCHHUIO na60paT0pHr,1x XUMHUYCCKUX OIIBITOB,

c(OpMUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBIMOJHATh XUMHYECKHH SKCIIEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHUH, MOJYUYEHUE ITUICHA U U3YYEHHUE ero
CBOICTB, KAUECTBEHHBIE PEAKIINN OPIraHUYECKUX BEIIECTB, JIeHATypals OeJIKOB IPU HarpEeBaHUU,
[[BETHbIE PEaKIMU OEJIKOB) B COOTBETCTBHH C MIPABUIIAMHU TEXHUKHU O€30MIaCHOCTH MPH 00paLIeHUN
C BEILIECTBaMH U JIA0OPaTOpPHBIM 00OPYJOBAaHHMEM, IMPEACTABIATH PE3YJbTaThl XMMHUYECKOTO
JKCIEpUMEHTa B (OpME 3aluCH YPaBHEHUH COOTBETCTBYIOIIMX peakiuii U (opMylIupoBaTh
BBIBOJIbI HA OCHOBE THX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTepHeT U 1pyrux);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh IMpaBWiIa HKOJOTMUYECKH LEeIecoo0pa3Horo
MOBEJICHUS B OBITY M TPYJIOBOH JEATETBHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbs M
OKpY’Karolled MPUPOIHON cpenbl, 0OCO3HaBaTh OMACHOCTh BO3ACMCTBHS Ha >KUBBIE OPTaHU3MBbI
ONpEACNEHHBIX OPraHMYECKUX BELIECTB, NMOHMMas cMbici mnokaszatens [I/JIK, noscHsaTe Ha
npuMepax crocoObl YMEHBUICHHUS M MPEJOTBPAICHHS] UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
4eJI0BEKa;



JUIA 06yqa}oumxcx C OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3A0POBbs: YMCHHC IPUMCHATH
3HAaHUSA 00 OCHOBHBIX JOCTYIIHBIX METOJJaX MO3HAaHU BCIICCTB 1 XUMUYCCKUX HBJ’ICHHﬁ;

JUTSL CJICTIBIX M CITA00BUISANIMX OO0YJArOIIUXCs: YMEHUE HCIIOJIb30BaTh PEIbe(hYHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst s 3anucu XuMu4IecKux (GopMyiL.

11 KUIIACC

HpC,I[MCTHBIe PE3YyIbTaThl OCBOCHUSA KypCa «O61ua;1 1 HCOPraHU4YCCKasaA XUMM» OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEICTABICHHI: 0 XUMHUUECKON COCTABIISAIOIIEH €CTeCTBEHHO-HAYYHON
KapTUHBI MHUPA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIIMOHAJILHOW TPAMOTHOCTH, HEOOXOIUMOW IS PEIICHUS
MPAKTUYECKUX 3a7a4 M HKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHON CpELIE;

BJIAJICHUE CHCTEMOM XUMHYECKUX 3HAHUH, KOTOpAas BKJIIOYAET: OCHOBOIOJIArAIOUIUeE
HOHATHS (XMMUYECKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JIEKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJICKYJIa, MOJIb, MOJISIPHBIH O00BEM, BAJICHTHOCTH, JJIEKTPOOTPHIIATEIHLHOCTh, CTEICHb
OKHCJICHUs, XHUMHYECKass CBs3b (KOBAJICGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAS),
KpUCTAJUIMYECKasi  peméTKka, TUIIBI XMMHYECKMX  pEakUMi, pacTBOp,  DJIEKTPOJIMUTHI,
HEDJICKTPOJIUTBI, DJICKTPOJUTHYECKAS JTUCCOLMAIUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakliiy, XMUMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
auccoumranuu, nepuoandeckuit 3akon /1. M. MenaeneeBa, 3akOH COXpaHEHUsI MacChl BEILECTB,
3aKOH COXPAHEHHUs M MPEBpAIlECHUs SHEPTMM NPU XUMHUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM SI3BIK XMMHH, MUPOBO33PEHUECKUE 3HAHHUs, JIEKAIIUE B OCHOBE ITOHUMAaHUSA
HpI/I‘II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX ﬂBHeHHfI, q)aKTOJIOl"I/I‘IeCKI/Ie CBCIACHUSA O CBOfICTBaX,
cocTaBe, TIOMyYEeHUH M 0€30MacHOM HCMOJIh30BAaHUHM BAKHEHIIIMX HEOPTaHHMUYECKHUX BEIIECTB B
OBITY U IPAKTHUYECKOMN JEATEIbHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUI BBISBJIATH XapaKTEPHbIE MPU3HAKU MOHATUH, YCTaHABIMBATh
UX B3aUMOCBA3b, HUCIIONB30BATh COOTBETCTBYIOIIME IOHATUS IPU ONMCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpMHUPOBAHHOCTh YMEHHUH MHCIIOJIB30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUJISI COCTaBJICHHUS
GopMyN BEIIECTB W YypaBHEHUN XHWMHUYECKUX PEAKIUi, CHCTEMaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHanbHBIE Ha3BaHMUsS OT/AEIbHBIX HEOPraHMYECKUX BellecTB (yrapHbld ras,
VIJIEKUCHIBIA Ta3, aMMUaK, TaméHas U3BECTh, HErami€Has W3BeCTb, NMUThEBAas COJa, MUPHUT U

JpyTHe);

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ OIpPEACIIATE BAJICHTHOCTDb U CTCIICHb OKHUCJIICHUS XUMHUYCCKUX
3JICMCHTOB B COCIMHCHUAX PA3JIMYHOIO COCTaBa, BU XHUMHYSCKOU CBSI3U (KOBaJ'IeHTHaSI, MOHHas,
MCTAJIMYCCKas, BO,Z[OpOI[HaSI) B COCAMHCHUAX, THUIL KpHCT&J’IJIH‘-ICCKOfI peHléTKI/I KOHKPETHOT'O



BellecTBa (aTOMHAas, MOJEKYJSpHas, WOHHAs, METAJUIMYECKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHCHU;

c(OpMHUPOBAHHOCTh YMEHUN YCTAHABIIMBATH MPUHAICKHOCTh HEOPTaHMYECKUX BEIIECTB
0 UX COCTaBY K ONpeAeNEHHOMY KJIACCY/TPYIIe COSIMHEHUH (TIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHBIE TUAPOKCUDI, COJIH);

c(OpMHUPOBAHHOCTh ~YMEHHMM  pacKpbIBaTh CMBICH Iepuogudeckoro 3akonHa [l
W. MenneneeBa ¥ JEMOHCTPUPOBATh €ro CHCTEMATHU3HMPYIOUIYI0, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh ~YMEHHH  XapaKTepHU30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3eMeHTOB 1-4 mepuonoB Ilepronanueckoil cucTeMbl XUMHUYECKUX 3JI€MEHTOB [l.
. MenneneeBa, UCMONb3ys MOHITUS «S-, P-, O-3JCKTPOHHBIC OPOUTAIINY, «IHEPrETUYCCKHE
YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHCHHSI CBOMCTB XHMHUYECKHX 3JEMEHTOB M HX
COCMHEHUN MO nepuojgaM W rpymnmnam [lepuoanyeckoil cuCTeMbl XMMUYECKUX AJ€MEHTOB /l.
H. Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) O0IME XUMUYECKHUE CBONCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKIATH CYIIECTBOBAHHE I'€HETUYECKOU
CBSI3U MEXJYy HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;

c(OPMHUPOBAHHOCTh YMEHHUS KJIACCU(DUIIMPOBATH XMUMHYCCKHE PEAKIMU TI0 Pa3INIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BeUIecTB, TeIioBoMy 3(hdexTy peaxiuwu,
M3MEHEHUIO CTEIICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, Y4aCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YpaBHEHUS pEaKLUi pa3IM4YHbIX THUIIOB, TIOJIHBIE U
COKpaIEHHBIE YPABHEHUs PEaKIMi MOHHOrO OOMEHa, YYUTHIBAas YCJIOBHUS, NMPU KOTOPBIX ITU
peakuuy UIyT 10 KOHIA;

C(i)OpMPIpOBaHHOCTB YMCHHﬁ NpOBOAWUTL PCAKIUH, IMMOATBCPIIKAAOIMINC KauyeCTBEHHBIN
COCTaB pa3jIMYHBIX HEOPraHUYCCKUX BCHICCTB, pPacCllO3HaBaTh OIIBITHBIM HYTGM HNOHBI,
MNPUCYTCTBYIOIIHUEC B BOAHBIX PACTBOPAX HCOPTaHNYUCCKHUX BCHICCTB;

c(OpMUPOBAHHOCTh YMEHHH PACKPBHIBATh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii oCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOT0 OanaHca ATUX PEeaKIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peaKIuu OT
pa3UUYHBIX (PAKTOPOB; XapaKTEP CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHeIlHero Bo3aercTBus (mpuniun Jle [arensbe);

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh XUMUYECKHE MTPOLIECCHI, JIeKalllie B OCHOBE
MPOMBIIIJIEHHOTO TOJIYY€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke c()opMHUpOBaHHOCTH
npezcTaBieHnid 00 OOIMIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOJieMax XMMHUYECKOTrO
MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh yMEHHUN TMPOBOJWTH BBIYHCICHHUS] C HCIOIb30BAHUEM TTOHSATHS
«MaccoBasi JIOJIS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B TMPH XUMHUYECKHUX
PEaKIusIX, MacChl BEIIeCTBA WM 00hEMA ra30B 1O U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCe HIIH



00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAaKIMH BELIECTB, TEIUIOBOrO 3¢ (dekra peakuu Ha OCHOBE
3aKOHOB COXPAHEHUS MacChl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS YHEPIUN;

c(OpMUPOBAHHOCTh YMEHHUI COOJI0aTh MpaBUiia MOJB30BAHUS XUMUYECKOW MOCYAON U
n1abopaTopHBIM 000pYIOBaHUEM, a TAKXKE TPaBHUiia 0OpAIEHHUs C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUH IJJAHUPOBATh M BBINOJHATh XUMHMYECKHH SKCIEPUMEHT
(paznokeHue nepokcHaa BOAOPOAA B NPUCYTCTBUM KaTaJld3aTopa, ONPEICIIEHUE CpPEJib
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMHYECKOW pEaKIUH, peaklUd HOHHOro OoOMEHa, KaueCTBEHHbIE pEaklUu Ha
cyibdar-, kapOOHAT- U XJOPHUJ-AaHUOHbI, HA KaTHOH aMMOHMSI, PEIIEHUE YKCIEPUMEHTAIbHbBIX
3a7ady 1o temaMm «Metambsl» U «Hemeramibl») B COOTBETCTBMM C IpPaBUIAMH TEXHUKU
0e30macHOCTH IIpU 0OpallleHHH C BELIECTBAMH U J1JaOOPaTOPHBIM 000PYOBAHUEM, NTPE/ICTABIIATh
pe3ybTaThl XMMHYECKOTO S3KCIIEpHUMEHTa B (opMe 3amuCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIbI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIIHIO,
MOJTy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKAIMU, IHTEpHET U IpYTHX);

c(OpMUPOBAHHOCTh YMEHUW COONIOAATh IMpaBWJIa HKOJOTMYECKU IEIeco00pa3HOro
MOBEJICHUsI B OBITY M TPYIOBOM JEATEIBHOCTH B IEJIAX COXPAHEHMUs] CBOETO 3/I0POBbS U
OKpYKarollle NPUPOJHOM Cpelpl, 0OCO3HABATh OIACHOCTH BO3JCHCTBHS Ha KUBbIC OPraHU3MBbI
OmpeIeIEHHBIX BEIIECTB, TOHUMAasi cMbIca Tokaszarens [IJIK, mosicHATh Ha mpuMepax crocoOb!
YMEHBIIEHUS U MPEIOTBPALLEHUSA UX BPEAHOIO BO3JACHCTBUS HA OPraHU3M YEJIOBEKA;

JUIA 06yqa101u14xc>1 C OI'pPpaHUYCHHBIMHU BO3MOKHOCTSAMHU 3J0pPOBbiA: YMCHUC IIPUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX MCTOAax MO3HAHHW BCIICCTB U XUMHUYCCKUX HBHGHHﬁ;

JUISL CIIENIBIX U CJIA0OBUAALIUX 00YYarOIIMUXCS: YMEHHUE UCII0JIb30BATh PENIbe(HO-TOUEUHYIO
cucreMy o0o3Hauenuii JI. bpaitns nis 3anucu xumMmudeckux Gopmys.
TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
No HaunmeHnoBanue pa3zienoB u TeM IporpaMMbl KonmuaectBo yacos
n/m Bcero  KontponbHbie [MpaxT
paboThI pacd
Pa3nea 1. Teopernyeckue 0CHOBBI OPraHUYeCKOM XUMHUH
1.1 TIlpeamer oprannueckoil xumuu. Teopusi cTpoeHus 3
opranudeckux coenunenuit A. M. bytieposa
Wroro mo paszneny 3
Paspnen 2. Yriesonopoabt
2.1 TlpenenbHBIE YTIIEBOIOPOIBI — ATKAHBI 2
2.2 HemnpenenbHbIE YTICBOIOPOIBI: AKEHBI, AJTKACHBI, AJTKIHBI 6
2.3 Apomarndeckue yriieBOJIOpPOJIbI 2
2.4 TlpupoaHble HCTOYHHUKH YTIEBOAOPOAOB U HX TepepadoTKa 3 1

Hroro o pazneny 13
Pasznen 3. Kuciopoacoaep:kamnue opranndeckie coeJuHeHUst
3.1 Coupter. ®enon 3



No HaunmenoBanue pa3zienoB u TeM IpOorpaMmbl
/11

3.2 Aunpaeruzasl. Kap6oHoBbie kuca0ThI. Cl10KHBIE 3(HUPHI
3.3 VYraeBoabl

Hroro no pazneny

Pa3nea 4. A3zorcogepikaiue opraHu4ecKue coeJHHeHHs
4.1 AmwuHbl. AMUHOKHCIIOTHL. benku

Hroro no pazneny

Paspen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUSA

5.1 TIlnactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIIACC

Ne HanmenoBanue pa3ziennoB U TEM IPOrpamMMBl
n/n

Pa3znen 1. Teoperuueckue 0CHOBbI XUMHH

1.1 Crpoenue atomoB. [lepuonnueckuii 3akoH u [lepuoanueckas
cucteMa xuMudeckux sneMeHToB J. 1. Menpaeneera

1.2 Crpoenue BemecTBa. MHOrooOpasue BemecTs

1.3 XuMmuyeckue peakiuu

Hroro no pazneny

Pasnen 2. Heoprannueckasi xumusi

2.1 Mertamib

2.2 Hemeramibl

2.3 CBs3b HEOPraHUYECKUX U OPTAHUYECKUX BEIIECTB
Hroro no pasneny

Paznen 3. Xumus 4 )Ku3Hb

3.1 XuMmus u Ku3Hb

Hroro no pasneny

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HOYPOUYHOE INIVTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka
n/m

1 Hpe;[MeT OpFaHquCKOﬁ XHUMUU, eé BO3HUKHOBCHHUC, PA3BUTHUC U

3HA4YCHHUC

2  Teopwus cTpoeHUs OpraHMYECKUX coeanHeHuit A. M. byTtieposa,

€€ OCHOBHEIE ITOJIOKEHUS

Bcero

KonnuecTtBO yacoB

KonTposibHbie
paboThI

[TpakT
pad

KomnunuectBo yacoB

Bcero KonTponbHbIe

paboThI

IIpa
]

KonnuectBo yacos

Bcero KoHTtposbHbIE

1

1

paboThI

[TpakTnt
pabo



n/n

o N o o1 &~

10

11
12
13

14

15

16
17

18
19

20
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23

24

25

26
27

28

Tema ypoka

[IpencraBnenue o kaaccu(pUKauu OPraHMUECKUX BEIIECTB.
Homenknarypa (cucremMatnyeckasi) U TpUBHAJIbHbIE Ha3BaHUS
OpPraHUYECKUX BEILECTB

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUH Pl

MeraH U 3TaH — NPOCTEUIINE TPEACTABUTEIH AIIKAHOB
AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA

DTUJICH U TPOIUIIEH — MPOCTEHUIINE MPEACTABUTENHN AIKEHOB

[Tpaktuyeckas padora Ne 1. «[lomyueHue sTuaeHa U U3y4eHue
€ro CBOWCTB»

Ankanuensl. byraauen-1,3 u metmiOyranguen-1,3. [Toayuenue
CUHTETUYECKOTO KayuyKa U PE3UHBI

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHWSI, TOMOJIOTHUSCKUN
psan. ANeTHUIICH — TPOCTEHIITNI TIPEICTaBUTEIb aTKWHOB

Brraucnenus 1o YpaBHCHUIO XUMHYECKOM pe€aKkuuun
ApeHLIZ OeH301 U TOJIYOJI. ToxkcHuIHOCTH apCHOB

I'eneTnyeckas cBs3b YrJIeBOAOPOAOB, IPUHAJICKAIUX K
Pa3JIMUIHBIM Ki1acCaM

[IpupoaHbIE HICTOUHUKH YTIEBOIOPOAOB: IPUPOAHBIN a3 U
MOMyTHBIE HEPTAHBIE ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu

[IpupoiHbIE HICTOYHUKH YTJIEBOJOPOJOB: IPUPOAHBIN ra3 U
MOMTYTHBIE HE(TSIHBIE Tra3bl, HEPTH U MPOTYKTHI €€ epepadoTKU

Kontposnbnas paboTa no pazaeny «YTriaeBogopOab»

[IpenenbHbIE OTHOATOMHBIE CHUPTHI: METAHOJ U ATAHOIL.
Bonoponnas cBs3b

MHoroatoMHbIE CIIMPTHBI: STUJICHTJIMKOJIb U I'NTALCPHUH

®deHoI: CTpOoEHUE MOJIEKYIIBI, (PU3NYECKHE U XUMUUECKUE
CBOMCTBA, IPUMEHEHUE

Anpaerunpl: GopMalIbIECTU U alleTAIbICTH. ALIETOH
OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbHUHAS
U YKCyCHas

[TpakTuueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM
KHCIIOTEI»

CTeapI/IHOBaSI " OJICMHOBAA KUCJIOTHI, KaK NPECACTAaBUTCIIN
BBICHIHUX Kap6OHOBI>IX KHUCJIOT

MBpbiia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIIEe
JNIEUCTBUE

CrnosxHble 3¢Upbl KaKk MPOU3BOIHbIE KAPOOHOBBIX KUCIIOT.
I'uaponns cnoXxHbIX 3pupoB

>KI/IpLII ruapoJn3, IpUMCHCHUC, Ouosoruyeckas POJIb KUPOB

YrneBojbl: cocTas, Kiaccudukaius. Baxxueiinme
MPEACTaBUTENH: TIIOK03a, GPYyKTO3a, caxapo3a

KpaxMmai u 11eu105103a Kak IpUpOIHBIE TOJIUMEPEI

e

KonnuecTtBO yacoB

Bcero KoutposnbHbie

paboThI

[TpakTur

pabo



No Tema ypoka KonnuectBo yacoB

n/m Bcero Kontponbapie  IIpakTu
paboThI pabo
29 KonTponbHas pabota no pazaeny «Kucmopoacoaepxariue 1 1
OpPTaHUYECKUE COCTUHEHHSI
30 AMUHBI: METUJIAMHUH U aHUJIMH 1
31 AMUHOKHCIOTHI KaK aM(OTEPHBIC OPTaHUYECKUE COSTMHEHUS, 1

ux Ononoruyeckoe 3HaueHue. [lenruast
32 Benku Kak MpUPOTHBIC BBICOKOMOJICKYISIPHBIE COSIMHEHUS 1
33 OcHOBHBIE IOHATHS XMMUU BBICOKOMOJICKYJISIPHBIX COeqMHEeHu 1

34 OcHOBHBIE METOJIbI CHHTE3a BEICOKOMOJICKYIISIPHBIX COeAUHEHUH. 1
[TnacTtmaccel, KayuykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2

11 KJIACC
Ne Tema ypoka KonuuecTBo yaco
/I Bcero Kontponbabie Ilpe
paboThI |

1 Xumwuueckwuii 3ieMeHT. ATOM. DJIEKTPOHHASI KOH(PUTYpaIus aTOMOB

2  Ilepuommueckwii 3akoH u [lepnonuyeckas cucremMa XUMHUECKUX 1
anemenTtoB JI. 1. Menpeneena, Ux CBsi3b C COBPEMEHHOM TeopHeit
CTPOEHHsI ATOMOB

3  3aKOHOMEpPHOCTH M3MCHCHHS CBOMCTB XUMHUYECKUX JICMEHTOB U MX 1
COEIMHEHMI 110 IrpynnaM U nepuojiaM. 3HaueHHe MepruoguiecKoro
3aKOHA MU CUCTEMbI XUMHU4YeCcKux aemeHToB [[.1. Menneneena B
Pa3BUTUU HAYKH

4 CtpoeHue BelecTBa. XMMHUECKas CBSI3b, €€ BUJIbI; MEXaHNU3MBbI 1
00pa3oBaHMs KOBAJEHTHOMU CBs3U. BogopoaHast cBs3b

5 BanentHoctb. DnekTpooTpHuIaTenbHOCTh. CTENEHb OKUCICHHUS. 1
BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS

6 IlonsTre o AuCIIEpCHBIX cucTeMax. VICTHHHBIE U KOJUTOUIHBIE 1
pacTtBopsl. MaccoBas 01151 BEIIECTBA B paCTBOPE

7 Knaccudukanus 1 HOMEHKIIATypa HEOPraHMUECKUX COSTUHEHUH. 1
I'enernueckas CBS3b HEOPraHMYECKHUX BEIIECTB, Pa3IMUHBIX KJIACCOB

8 Kiaccuduranus XUMUYECKUX pEaKIiii B HEOPTaHHUECKOW 1 1
OpPraHUYECKON XMMHUHU. 3aKOH COXPAHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAILLCHUS YJHEPTUU IPU XUMHUYECKUX PEaKIMIX

9  Ckopocts peakimu. OOpaTUMbIe peakuu. XUMHIECKOE PaBHOBECHE 1

10 TIIpaktruueckas padora Ne 1. «BrnusHue pa3nndHbX GakTOpoB HA
CKOPOCTb XUMUUYECKOW PEaKIInm»

11 DnextponuTtHueckas nuccoruanus. [lonsTre o BogopoaHoM 1
nokazarene (pH) pactBopa. Peakuuu nonnoro oomena. I'maponus
OpPraHUYECKUX U HEOPraHMYECKHX BEILECTB

12 OxucnaurenbHO-BOCCTaHOBHUTEIbHBIE peakiuu. [lonsTre 00 1
AIIEKTPOJIM3€E PACIUIABOB U PACTBOPOB COJEH

13 KonTtpompHas padorta mmo paszzieny «TeopeTrnueckne OCHOBBI XUMHUH) 1 1
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15

16
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20
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26
27

28
29

30

31

32

33
34

Tema ypoka

Merasuisl, ux nosnoxxexnue B [lepuoanueckoil cucTeMe XUMHYECKUX
anemenToB J[. . MenzeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
OO6mue ¢puznyecKrue CBOMCTBa METAILIOB

CrmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUN Pl HAPSDKEHUN METAJLIIOB

XUMHUYECKHE CBOMCTBA BAXKHEUIIIUX METAIUIOB (HATPU, KAJIHA,
KaJIBIIMI, MAaTHUW, ATFOMUHHANA) U UX COSTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCAUHECHUI
XUMUUYeCcKre CBOMCTBA IIUHKA, KeJie3a U MX COCTMHEHUM

[TpakTrueckas padota Ne 2. "Pemenne sKCriepuMEHTAIBHBIX 3a71a4 110
TeMe «MeTaubi»"

Hewmeramnbl, ux nonoxenue B [leprnoinueckoi CuCTeMe XUMUYECKUX
anemenToB J[. . MenpeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB

du3nyeckue CBOWCTBA HEMETAIUIOB. AJIJIOTPOIHS HEMETAIIOB (Ha
puMepe KUCIopoa, cepsl, hocdopa u yriaepoaa)

XHUMHUYECKUE CBOKMCTBA IaJIOT€HOB, CEPhl U UX COECAUHECHUI
XUMHUECKUE CBOICTBA a30Ta, pocodpa 1 X COCTUHEHUI
XHMMHMYECKUE CBOMCTBA yIiepoa, KPEMHUS U UX COCIMHEHUN
[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCIMHEHUI

O0o001IeHNEe U crucTeMaTH3alus 3Haluii mo teMe «Hemerauie.
BbIuunciieHus 1o ypaBHEHUSIM XUMHUECKUX PEAKIIUN U
TEPMOXUMHUYECKHEC PACUETHI

[IpaxTuueckas padbora Ne 3. «PemieHne s3xciepuMeHTaIbHbIX 33/1a4 110
teMe "Hemeramnelr"»

KOHTpOJ’ILHaﬂ pa60Ta o TemMaM «Metannel» u «Hemeranib»

HeOpFaHI/I‘leCKI/IC " OPTraHUYCCKUC KUCIIOTHI. HeOpFaHI/I‘-IeCKI/Ie u
OpPraHn4€CKUC OCHOBAHHA

AMpoTepHbIe HeOpraHM4YeCKHe U OpraHMYECKUe COETUHEHUSI.
I'eneTnyeckas CBA3b HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB

Posnb xuMum B obecrieueHNH SKOJIOTHYECKO, SHEPreTHUeCKO 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUN MEIULIUHBI

[IpencraBienust 06 0OIMX HAYUYHBIX IPUHIMIIAX POMBILIUIEHHOTO
IIOJIyYEHUS BaKHEUIIUX BEILECTB

Yenosek B MHPE BCIIECCTB U MATCPUATIOB
Xumus u 3J0pPOBbLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero KonTtposnbHbie

N

34

KonmnuectBo yaco

paboTsl

Ipe



		2023-09-18T19:19:19+0300
	Юрий Павлович Щербаков




