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IMNOACHUTEJIbBHAA 3AIINCKA

[IporpaMmMa 1O XUMHM Ha YypPOBHE cCpeaHero oomero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 obOpazoBanuu B Poccuiickoi
Deneparnumny, TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS (eliepanbHOil 00pa30BaTeIbHOM MPOTrPaMMBI
cpennero  obmero oOpaszoBanus (DPOII  COO), mnpencraBieHHblx B DenepaibHOM
rocymapcTBeHHOM obOpaszoBareinbHoM crangapre COO, ¢ yuérom Konmenuuu mpemnoaBaHus
yuebHoro mpeamera «Xumus» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
pean3yIoIX OCHOBHBIE 00pa30BaTeNIbHBIC POTrPAMMBI, 1 OCHOBHBIX MOJOXeHUN «CTpareruu
pasBuTusl Bocniutanus B Poccuiickoit ®denepanuu Ha niepuon g0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY IOJIX0/I0B K pa3padOoTKe MPOrpaMMbl IO XUMHH, K OIIPEISIICHUIO 00IIel CTpaTeruu
00yd4eHUs], BOCIIUTAHUS M Pa3BUTHSA OOyYarOUINXCSI CPEACTBAMH Y4EOHOTO NpeaMeTa «XHMHUs»
quist 10-11 kitaccoB Ha 6a30BOM ypOBHE cOCTaBMIIM KOHLENTyanbHble nonoxeruss ®I'OC COO o
B3aUMOOOYCIIOBJICHHOCTH 1I€JIel, COJepIKaHMs, PEe3yJIbTaTOB 00yUeHHS U TPeOOBaHHI K YPOBHIO
MMOATOTOBKH BBIITYCKHUKOB.

XuMudeckoe  0o0pa3oBaHHE, IOJIydacMOe BBITYCKHUKaMH  00IIeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEPIIAIOIIMM 3TallOM pealiu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIINX 1IEJIOCTHON CUCTEME XUMUYECKOT0 00pa30oBaHusl. ITH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOJIBI, (POPMHUPOBAHKS MUPOBO33PEHUS U OOIICH KYJIbTYpHI YEIIOBEKA, a
TaKk)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpelie.
Peanusyercs xumudeckoe oOpa3oBaHWE OOYYAMOIIMXCS HA YPOBHE CPEAHEr0 OOIIero
o0pa3oBaHus cpecTBAMU y4eOHOro mpeamera «XUMHsy, COAepkKaHUe U MOCTPOSHUE KOTOPOTO
OMpeieJICHbl B MPOrpaMMe MO XUMHUU C y4€TOM cHelUu(UKH HAYKH XUMHH, €€ 3HAUCHHUS B
MO3HAHUH TPUPOJIBI U B MaTePUAIBHON KHU3HU OOIIECTBA, a TakKe ¢ y4y€ToM OOIIMX Lielell u
MPUHITMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CpPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK MTPAeT OCOOYIO POJIb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/JIaHUH HOBOW 0a3bl MaTepHalbHON KyiabTyphl. OHA BHOCHT CBOH BKIaJ B
dbopMHUpOBaHKE PAIMOHAIIBHOTO HAYYHOT'O MBIIICHUS], B CO3/IJaHUE I[EJIOCTHOTO MIPEICTABICHUS
00 OKpy’KaroleM MHUpe KakK O €IMHCTBE MPUPOIBI U YEIOBEKa, KOTOPoe POPMUPYETCS B XUMHH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXKAIOLIEr0 MHUpA, OCO3HAHMSI B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIEeCTB, UX CBOWCTBAMU U BO3MOKHBIMU OOJIACTSIMU MPUMEHEHHUS.

TecHO B3aMMOAENUCTBYS C IPYTHUMHU ECTECTBEHHBIMU HAYKaMU, XUMUS CTaJIa HEOThEMIIEMOU
4acTbl0 MUPOBOH KYJIBTYpbl, HEOOXOAMUMBIM YCJIOBUEM YCIIEIIHOTO TpyZa M >KM3HU KaxXIO0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHsS Kak HayKa CO3HWJaTellbHas, KaK HayKa BBICOKHUX
TEXHOJIOTHIl HalpaBjleHa Ha pelleHHe II00aNbHBIX Npo0JieM YCTOMYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — ChIPHEBOM, SHEPIeTUYECKOH, MUIIIEBOH, IKOIOTHUYECKON 0€301MacCHOCTH U OXPAHBI
3JI0POBB.

B coorBercTBMM C OOMMMHU LENSIMH W TNPUHLUIAMH CpEIHEro ooOuiero oOpazoBaHMA
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOATOTOBKY OOYyYaromuxcs, HEOOXOAUMYIO UM JIJIs
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
POI0JDKEHHs 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocrapisromyMu npeamera «XuMus» IBIsI0TCS 0a30Bble Kypchl — «OpraHuyecKkast XUMUs»
1 «O011as 1 HeOpraHNYECKask XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEPYKaHUSI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUH 110 HEOPTaHUYECKOW XMMHUH (C BKIIOUEHUEM 3HAHUHN U3
o0wIei XMMHUM) U OpraHuuecKoil XxuMuu. @opMUpOBaHUE JAHHOW CUCTEMbI 3HAHUM IIPU U3yUYEHUU
npeamera o0ecreuynBaeT BO3MOKHOCTh PACCMOTPEHHs BCET0 MHOT000pasus BELECTB HA OCHOBE
OOLIMX MOHSTHUH, 3aKOHOB U TEOPUN XUMHH.

Crtpykrypa comepkanust KypcoB — «Opranudeckasi xumusi» u «O01as 1 HeopraHudeckast
XUMUS» c(hOpMHUpPOBaAHA B MPOTrpamMMe 1O XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3YyYCHHIO
yueOHOro Martepuana u OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHU BEIIeCTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXUMHUYECKUX U 3JEKTPOHHBIX IMPEACTABICHUI O CTPOCHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MArOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHnyeckoil XMMHUU MOJIy4aroT
pazBuTHEe CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs IEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM YIVIOM 3pEHHsI B IpenMeTe «XuMus» 0a30BOro ypoBHS paccMaTpHUBaeTcs
U3y4eHHbII Ha YpPOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs TEOPETHUYECKUM Marepuan u
(akToJIOrMYECKUEe CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHs» OOydyaroIIUMCS MPeIOCTaBISIETCs BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX TMO3UIIMM,
riy0xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMM 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMH O BaKHEHMIIMX BEIIECTBaX, UX COCTaBEe, CTPOSHUH, CBOMCTBAX U
MMPUMCHCHHUH, a TAKKC 0 XUMHUUYCCKUX PCAKIUAX, UX CYIIHOCTHU U 3aKOHOMCPHOCTIX IMPOTCKAHUA
noronHsercs B Kypcax 10 um 11 KkjaccoB »leMEHTaMH  COJEpXKaHMs, HMEIOIIMMU
KYJIbTYPOJIOTMUYECKUA M TPUKIAJAHOM XapakTep. OTU 3HAHUS CIIOCOOCTBYIOT MOHUMAaHUIO
B3aMMOCBSI3M XUMHHM C JPYTUMH HayKaMH, pacKpblBaloT €€ poib B I103HABAaTEJIbHOU U
NPAaKTUYECKON JIEATEIIEHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO YBAKEHHS K ITPOLIECCY
TBOpYECTBA B 00JIACTH TEOPUHM U MPAKTUUYECKUX NMPUIOKEHUH XMMHUHU, TOMOTAIOT BBITYCKHUKY
OpPUCHTHUPOBATLCA B O6HICCTBGHHO 1 JIMYHOCTHO 3HAYMMBIX npo6neMax, CBA3aHHBIX C XPIMI/Iefl,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, pereHus
HWHTCJUICKTYAJIBHBIX W OKCIICPUMCHTAJIBHBIX HCCICIOBATCIIbCKUX 3a/a4. B IEJIOM COACPIKAHUEC
yueOHOoro npeamera «XUMHsS» JaHHOTO YPOBHS M3Y4YEHUs OPUEHTHUPOBAHO Ha (hOPMUPOBAHHE Y
00yJaroMxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsi TOHUMaHUs (UIIOCOPCKUX HACH, TaKMX Kak:
MaTepHajJIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHWYeCKOro MHpa, 00yCIOBICHHOCTh CBOWCTB
BEII[ECTB UX COCTABOM M CTPOECHHMEM, IO3HABAEMOCTh MIPUPOIHBIX SIBICHUM MyTEM 3KCIIEPUMEHTA
U pELICHHsS NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MPENOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHHs
HHEPTEeTUYECKUX PECYPCOB, CHIPbsI, CO3/1aHUSI HOBBIX TEXHOJIOTUN U MaTepUAJIOB.

B mane pemenus 3a1a4 BOCIUTAHUS, PA3BUTUS U COITUATM3AIMH 00YyUaIOIUXCSI TPUHSITHIE
MPOrPaMMOM TI0 XUMHH TOJIXOABl K OIPEISICHHIO COJCpKAaHUS W TIOCTPOSHHUS IpeaMeTa
npelycMaTpuBaloT (OPMHUPOBAHUE YHUBEPCAIBHBIX Y4YEOHBIX ACHCTBUIA, MMEIOIIUX 0a30BOe
3HAYCHHWE U PA3JIMYHBIX BHJIOB JICATCIBHOCTH: pEIICHUs IMpoOjeM, TOWCKa, aHalu3a |
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOH U
HACCIIEN0BATENBCKOM IeITEILHOCTH, 3aHNMAIOIIEH BaXKHOE MECTO B ITO3HAHUN XUMUU.



B npakTuke npenonaBaHus XUMUU KaK Ha YPOBHE OCHOBHOTO 00IlIEro 00pa3oBaHus, Tak U
Ha YpOBHE CPEIAHEro 0011Iero oopa3zoBaHus, IPH ONPEICICHUN COAEPKATENbHON XapaKTePUCTUKU
Henel W3ydeHus IpelMeTa HampaBiIeHHEM IEePBOCTEIIEHHON 3HAUYMMOCTU TPaJUIMOHHO
npu3Haércst (OPMHPOBAHHE OCHOB XHMHMYECKOW HAyKH Kak o00JacTd COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KyJIbTypbl. C METOAMYECKON TOYKM 3pPEHMSI TaKOM IOJAXOJ K OIpPENEICHMIO LesIel U3ydeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE OTMPaBIaHHBIM.

CorjacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IEIISIMU W3YUYeHHs Hpeamera «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBIISAIOTCS:

dbopMupOBaHUE CUCTEMbl XMMHUYECKUX 3HAHUIN KaK Ba)KHEHIIEW COCTaBISAIONIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKaT KJIIOYEBbIC MOHATHS, (yHIAMEHTaIbHbIC
3aKOHBI U TEOPUU XUMUH, OCBOCHHE SI3bIKAa HAYKH, YCBOEHUE U IOHUMAHHE CYIIIHOCTU JOCTYIHBIX
00001IeHNT MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMIIGHHE C HUCTOpPUEH WX pa3BUTHUS U
CTaHOBJICHUS;

(dopMUpOBaHHE W pa3BUTUE NPEJCTABICHUN O HAY4YHBIX METOJaX II03HAHUS BELIECTB U
XUMHUYECKHX peaklui, HEOOXOAUMBIX AJisi MPUOOPETeHUS YMEHUW OPHUEHTUPOBATHCS B MHpPE
BEILECTB U XUMHYECKUX SIBJICHUM, UMEIOIHUX MECTO B IIPUPOJIE, B IPAKTUYECKOHN U ITOBCEHEBHON
JKU3HH;

pa3BUTHE YMEHMH M CIIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOJIO/IEHUEM U OOBSICHEHHEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUIT O€30M1aCHOT0 OOpAaIICHHS C BEIIECTBAMH.

Hapsiny ¢ atum, copepxatenibHas XapakTepUCTUKA LElIed U 3a7ad W3y4eHUs IpeaMeTa B
IporpaMMe 1o XMMHH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU PUOPUTETAMU B
cucTeme cpeaHero obmiero oopasoanus. CeroHs B MPENoIaBaHUU XUMHH B OOJIBIICH CTCIICHU
0TJaéTCsl MPEANOYTEHUE MPAKTHUYECKON KOMIIOHEHTE CO/Iep)KaHusl 00yUYeHUsl, OpDUCHTUPOBAHHOM
Ha MOJrOTOBKY BBITYCKHHKa 0O0I1e00pa30BaTelbHON OpraHU3alliM, BIAJCIONIEr0 HE HaOOpOM
3HaHUHM, a (PYHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHM M YMEHHUSIMH AKTUBHOTO
MMOJIYYCHHA 3HAHUH U MIPUMCHCHUA UX B peanLHoﬁ JKU3HU IJ1d pCHICHUA MPAKTUYCCKUX 3aaa4.

B cBa3m ¢ atum npu H3YUYCHUU NOPpCIMETa «XHUMHS AOMUHHPYIOIICC 3HAYUYCHUC
an06peTa10T TakuC OCJIM U 3aJa4M, KaK:

ajanTanys o0y4arnmxcs K yCI0BUSAM JUHAMUYHO Pa3BUBAIOILErocs MUpa, (GOpMUpPOBaHHE
MHTEJJIEKTYaJbHO Pa3BUTONM JIMYHOCTH, TOTOBOM K CamM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY HPUHATHIO T'PAMOTHBIX PELICHWH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

¢dopmupoBaHne y OOYyYarOMIMXCSl KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIHIN),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE TS PA3IMYHBIX BUJIOB JESTEIHLHOCTH: PEUICHUS TPOOIIeM,
MOWCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX JJs HPUOOPETEHHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHMMaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TAaKXKe U OLEHKHU C
MO3HIIMN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLECCOB
Ha OPTaHHU3M YeJIOBEKa U MPUPOTHYIO CPEY;

paSBI/ITI/Ie IIO3HABATCJIIbHBIX I/IHTepeCOB, HHTGHHGKTyaHBHBIX nu TBOpLIeCKI/IX CHOCO6HOCTGI>1
00y4aromuxcsi: CIOCOOHOCTH CaMOCTOSITEJIbHO TMPHOOpPETaTh HOBBIC 3HAHUS 10 XUMHHU B
COOTBCTCTBUU C ) KU3HCHHBIMH HOTpe6HOCT$[MI/I, HNUCITIOJIB30BaAThH COBpeMeHHI)Ie I/IH(bOpMaIII/IOHHBIe
TEXHOJIOTUH JIJIs TIOMCKA M aHAJIM3a YUeOHOH M HayYHO-TOMYJIIPHON MHPOPMAITUU XUMUYECKOTO
COJICPKAHNS;



dopMupoBaHne U pa3BUTHE y 00YYAIOIINXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBIIUICHHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NTPH TUITAHUPOBAHWHU M IPOBEJCHUU XMMHUYECKOT0 3KCIICPUMEHTA;

BOCIIUTaHHE Y 00ydarouuxcs yOexx 1IEHHOCTH B TyMaHUCTUYECKON HAIIPABJICHHOCTH XUMHUH,
e BaKHOW pOJM B PEUICHWU TIJOOAIBHBIX HPOOJIEM palMOHAIBHOTO MPHUPOIOINOIB30BaAHUS,
IIOTIOJIHEHHSI YHEPreTUYECKUX PECypCOB M COXPAHEHMs NMPUPOJHOIO PAaBHOBECHUS, OCO3HAHMS
HE00X0IMMOCTH OEPEeKHOTO OTHOIICHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETCHHS
OIIbITA UCIIOJIB30BAHMS IOJYYEHHBIX 3HAHUM Ul IPUHATHS I'PAMOTHBIX PEIIEHUH B CUTYyalUsX,
CBSI3aHHBIX C XMMHUECKUMH SIBJICHUSIMHU.

B y4yeOHOM miaHe cpemHero oomero o0pa3oBaHUs MpeaMeT «XUMHS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeAMETHOH 00nacTn «EcTecTBeHHO-HAayYHbBIE IPEAMETHI».

OO0miee 4nciIo yacoB, OTBEAEHHBIX JJIS M3YYEHHUS XMMHHU, HA 0a30BOM YpOBHE CPEIHETO
obmero oobpazoBanus, coctasiseT 68 yacos: B 10 kiacce — 34 gaca (1 yac B Henenro), B 11 kiacce
— 34 ygaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

OPI'AHMYECKASA XUMUA
Teopernyeckne 0OCHOBbI OPraHUYeCKOM XUMHUHU

[Ipeamer opraHuyeckod XUMHUHU: €€ BO3HUKHOBEHHME, pa3BUTHE W  3HAYCHUE
B IIOJIyYE€HUU HOBBIX BELIECTB U MaTepUajoB. Teopus CTpOEHUsI OPraHMYECKUX COCIUHEHUM A.
M. BytnepoBa, e€ ocHOBHbIE MOnOXkeHUS. CTPYKTypHBbIE (OPMYIbl OPraHUYECKUX BEILIECTB.
['omosorus, nzoMepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COEIUHEHUSX — OAMHApHBIE U
KpaTHBIE CBS3H.

[IpencraBienue o kiaccu(UKalLuy OpraHMuecKux BeniecTs. HomeHknaTypa opraHuueckux
coeMHEeHU (cucTeMaTu4ecKas) U TPUBHAJIbHbIE HA3BaHUS BAKHEHIINX [TPEJICTaBUTENIEN KIIacCOB
OpraHUYEeCKHUX BEILLIECTB.

OKCIEpUMEHTAJILHBIE METO/IbI M3YYEHHUS BEIIECTB M MX NPEBPAILECHUN: O3HAKOMIICHHE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHalaMHM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOIIOACHUWE U ONMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYECKUH pAx. MeTraH m 3TaH — mnpocTeiimmne
NPECTaBUTEIN ATKAHOB: (pU3MUYECKIe M XUMUYECKHE CBOWCTBA (PeaKIIuy 3aMeIleHHsI M TOPEHUs),
HAaxXO0XJIEHUE B IIPUPOJIE, IIOJyYCHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN PsiA. DTHIEH U NPONWIEH — IpocTeiime
NPEJICTABUTENIN AJIKEHOB: (U3MYECKME U XUMHUYECKHE CBOICTBa (peakuuu TUAPUPOBAHMS,
rajloreHUpPOBaHUs, TUAPATALUHU, OKUCIICHHS U IOJIMMEpU3allun ), OJy4YeHHEe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u MmerunOyramueH-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKHE
cBoiicTBa (peakius noauMepusanuu). [lodydeHre CHHTETHUECKOTO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHs, TOMOJIOTUYECKMHA psiA. ALETWIeH —
POCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

ApeHH. benzou: COCTaB, CTPOCHHUC, (I)I/ISI/IIIGCKI/IC U XMMHYECKHE CBOMCTBa (peaKHI/II/I
TaJIOTCHUPOBAHUA H HHTpOBaHI/Iﬂ), IMOJIYYCHHUE W IPHUMCHCHUC. TOleOJl.' cocmaes, cmpoeHue,
qbusuttecxue U Xumudeckue ceolcmada (peakuuu 2aAll0CEHUPOBAHUA U HumpO@(ZHU}Z), nojiydyerue u
npumeHnerue. TOKCUYHOCTH ApCHOB. I'enermueckas CBA3b MCXKIOY Yrji€BOAOpOaaMu,
MMpUHAJICKAIUMU K Pa3JIMYHBIM KJIaCCaM.

[TpupoaHble UCTOUYHUKU YTIIEBOJAOPOAOB. [IpupoaHbIi ra3 U MOMyTHbIE HEPTSHBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CnocoObl mepepaboTKu HePTH: epEroHKa, KPEKUHT (TEPMUYECKHH,
KataauTuueckuit), mnuponus. Ilpoaykrsl mnepepaboTku HedTH, HX NPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepaboTKy.

OKCIIEPUMEHTAIbHbIE METO/bl W3YUYEHHUs BEIIECTB U UX MPEBPALIECHUN: O3HAKOMJIEHHUE C
oOpa3lamu 1iacTMacc, KaydyykoB U pe3uHbl, koyutekun «HedTte» n «Yromnb», MogenupoBanue




MOJIEKYJI YIJIEBOJAOPOJOB U TaJlOT€HONPON3BOAHbBIX, IPOBEICHUE IPAKTHYECKON pPalbOoThI:
IIOJIy4YEHHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHble 3a1a4u.

Bbuncienuss mo ypaBHEHHMIO XHMHUYECKOM peakuuu (Macchl, 00b&Ma, KOIMYeCcTBa
HCXOJIHOTO BEIECTBA WIIM MPOJLYKTA PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOIO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

Kucaopoacoaep:kamme opranndeckue coeTnHeHnsl

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHON: CTpOeHue, (U3HYecKue Hu
XUMUYECKHE CBOMCTBA (peaklMU C aKTUBHBIMU METaJUIaMHU, TajoreHOBOAOPOJAMH, TOPEHHE),
npuMeHeHre. BoiopoaHbie CBA3M MEXIy MOJIEKYJIaMU CUPTOB. J(elicTBHE METaHOJIa U ATaHOJIa
Ha OpraHU3M Y€JIOBEKA.

MHOroaToOMHBIE CHUPTHL. JTWICHTIIMKONIb W TIUIEPUH: CTpOeHHWe, (u3mueckue W
XMMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO MIETOYHBIMU METAJIJIaMU, Ka4eCTBEHHAsI peaKiys Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TriaulepuHa U
STUJICHIJIUKOJIS.

@DeHOII: CTPOCHUE MOJICKYJIBI, PU3NIECKHAE U XUMUYECKHE CBOUCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penona.

Anpaeruapl W kemouvl. DopManblIeruj, aneTanbACTU: CTpoeHUe, (QHU3NYecKue u
XUMUYECKHE CBOMCTBA (pEaklMM OKHWCJICHUS M BOCCTAHOBIICHUS, KaYECTBEHHBIC PEAKIIHH),
MOJIy4YeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/eTbHbIe KapOOHOBBIE KUCIOTHL. MypaBbHHAs U YKCYCHAsl KUCIIOTHI:
CcTpoeHue, Pu3nyecKre 1 XMMHUIECKHEe CBOMCTBA (CBOMCTBA, OOIIME JJI Kacca KUCIOT, PeaKITus
sTepuduKanyu), TodydyeHue U mpuMmeHeHue. (CrTeapuHOBas U OJEMHOBas KHUCIOTHl Kak
Hpejj[CTaBI/ITeJ'II/I BBICIIIUX Kap6OHOBI>IX KUCJIOT. MI:IJ'I& KakK COJIM BBICHIUX Kap6OHOBI>IX KHCIIOT, UX
MOIOlIIee TEHCTBUE.

CrnosxHble 3¢upbl Kak MPOU3BOJHBIE KaPOOHOBBIX KUCIOT. ['MIPOIN3 CIOXKHBIX A(PUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xupoB. bruonorndeckas poiib KHUpPOB.

VYrneBobl: cocTaB, KiaccupUKaIys yriaeBoJoB (MOHO-, TU- U noyucaxapusl). ['oko3a —
IPOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcusom meau(Il), okucnenne aMMuauHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBIEHHE, OpOKEHHE TIIOKO3bI), HAXOXKJICHHWE B TMPUPOJE, MPUMEHEHHUE,
6uonornyeckas poib. @oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3HI.

Kpaxman u memntonno3a Kak npupojHbie nonumepbl. CTpoeHrne Kpaxmalia ¥ LEeJUTHOI03BI.
dusndeckue 1 XUMHIECKUE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAs PEaKITUs C HOJIOM).

OKCIIEpUMEHTAIbHbIE METOJIbl M3YYEHHsI BEIIECTB W WX MPEBpALICHUN: MPOBEACHUE,
HaONIOZICHWE ¥ ONHMCAaHWE JEMOHCTPAIIMOHHBIX OTBITOB: TOPEHHWE CIUPTOB, KAueCTBEHHBIC
pPEaKkIuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe dTaHoia okcuaoMm wmenu(Il)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaernmoB (oxucieHue
aMMUaYHbBIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1l), B3anmoeiicTBie kpaxmana
C MOJIOM), IPOBEACHHUE MTPAKTUUECKON PabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.




PacuérHple 3a1a4n.

Bbruncnenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, o0OBbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA I MTPOYKTA PEAKIINH M0 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIUH).

A30Tcoz[ep>1<amne OpTraHU4YC€CKUEC COCIUHCHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIC OpraHrYecKue coequHeHus. u3ndeckne 1 XUMHIECKUE
CBOMCTBa AaMHUHOKHCIIOT (Ha TpUMEpe TIJIMIKHA). buojormyeckoe 3HAUYCHHE AMHUHOKHCIIOT.
IlenTuner.

Benku kxak mpupoaHble BBHICOKOMOJICKYISApHBIE coeauHeHus. [lepBuuHas, BTOpHUYHAS H
TpEeTHYHAs CTPYKTypa OenKoB. XHMHUYECKHE CBOIHCTBAa OEJKOB: THIPOJIU3, AEHATypauus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

3KCHCDI/IM€HT2UII)HI>I€ MCTOAbI M3YVYCHUA BCHICCTB M HUX HDGBD&HIGHI/IﬁI Ha6JIIOI[eHI/I€ n
ONKCaHWE JCMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OCJIKOB IPH HArpeBaHUHU, IIBETHBIC
peakiuu OENKOB.

BBICOKOMOJIeKyJIﬂpHLIe COCINHCHUA

OCHOBHBIE MOHATHS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH: MOHOMEp, MOJIHUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPU3aLUU, CPEIHsAs MOJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BHICOKOMOJIEKYJISIPHBIX COSIMHEHHUH — MOJIMMEepU3alus U NOJUKOHICHC AL,

SKCHCDI/IMGHTELTIBHLIC METOAbl M3YYCHHUSI BEHISCTB M UX IPEBPAILICHUN: 03HAKOMIIEHHE C
06pa3uaMH MNPUPOAHBIX U UCKYCCTBECHHBIX BOJIOKOH, IIJIACTMACC, KAYUYKOB.

MeXXnpeaMETHBIE CBS3H.

Peamuzanus MCKIPECAMETHBIX CBA3EH IIpu U3y4CHUU OpFaHI/I‘ICCKOﬁ xumun B 10 Kiacce
OCYHICCTBIACTCA YCPC3 HCIIOJB30BAHHUE KakK O6HII/IX €CTCCTBCHHO-HAYUYHBIX HOH?ITHﬁ, TaKk H
HOHHTHﬁ, SABJIIFOINUXCA CUCTEMHBIMUA JIS1 OTACJIBHBIX ITPEAMCTOB CCTCCTBECHHO-HAYYHOI'O ITHUKJIA.

OO0mue ecTecTBEHHO-HAay4yHble TOHATHSA: SIBJICHHE, HAY4HbIH (DaKkT, TUIMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccu(duKaius, TMNePUOTUIHOCTb, HAONIOJCHUE, HW3MEpPEHHUE,
HKCIIEPUMEHT, MOJEIIUPOBAHUE.

®du3nka: MaTepus, JHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTE€TUUECKUI YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3MUYECKHe BEJIMYMHBI U €JMHULIBI MX
WU3MEPEHHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BelIECTB B opraHusme, (OTOCUHTES,
OMOJIOTNYEeCKH aKTUBHBIE BellleCTBa (O€IKH, YIIeBOIbI, JKUPbI, (PEPMEHTHI).

Feorpa(bm[: MHHCPAJIbl, TOPHBIC TOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.
TexHoIIOTHS: MMHUIICBBIC MPOAYKTHI, OCHOBBI pallMOHAJIBHOI'O IMMTAaHUA, MOIOIIHUE CPCICTBA,

JICKAPCTBCHHBIC U KOCMCTUUYCCKHUEC ITPLCIIapaThbl, MATCPUAJIbI U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.



11 KUIIACC

OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTquCRne OCHOBBbBI XMMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JI0YKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTay, s-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacnpezeneHusl 3JIEKTPOHOB 110 OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETBIPEX NEPUOIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

[lepuognueckuii 3akoH u [lepuoguueckas cucremMa XUMUYECKHUX dieMeHToB [l
U. MenpneneeBa. CBs3p nepuoguveckoro 3akoHa U Ileproguueckoil CHUCTEMBl XMMHMUYECKUX
anementoB [I. V. MeHneneeBa ¢ COBPEMEHHOI TEOpHUEil CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MIPOCTHIX U CIOXKHBIX BELIECTB
0 TPyNIaM U MepuojaM. 3HaueHHe NePUoANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHUMHUYECKass CBs3b. Buabl XUMHUYECKOM CBsA3M (KOBaJIEHTHAs
HEeNoJIsIpHasl W TOJSpHAas, MOHHAs, MeTajndyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJCHTHOMN
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTPOOTpULATENBHOCTD. CTENIEHb OKUCIIEHU. IOHBI: KATHOHBI Y aHUOHBI.

BemiecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMsI. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[ToHsATHE O AUCTIEPCHBIX cUCTeMax. VICTHMHHBIC M KOJJIOWIHBIE PacTBOPBL. MaccoBas OISt
BEILIECTBA B PACTBOPE.

KJ'IaCCI/I(l)I/IKaI_[I/IH HCOPTaHNYCCKUX COGI[I/IHGHI/II\/'I. HOMeHKJ'IaTypa HCOPraHNYCCKUX BCIICCTB.
I'eneTmueckas CBI3b HCOPTaHNYCCKUX BCIICCTB, MPUHAAJICKAIINX K pa3JIMYHBIM KJIaCCaM.

Xumunueckas peakuus. Kiaccupukanuss XMMHUYECKHUX peakuil B HEOPraHWYECKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPTUH NIPU XUMUYECKUX PEAKIHUIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3IMyHbIX (akTopoB. OOpaTHUMble peaKIUu.
Xumnueckoe paBHOBecHe. DaKTOpbl, BIUSAIOIIME HA COCTOSHHE XUMHUYECKOIO DPABHOBECHS.
[Tpunnun Jle HlaTense.

3J'ICKTp0J'II/ITI/ILIeCKa$I JUCConuranus. CunbHble U cliaOble QJICKTPOJIUTHI. Cpez(a BOJOHBIX
pacTBOpPOB BEHICCTB: KHUCJIad, HeﬁTpaHBHafl, oIeja04Has.

OKuCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC pEaKkmuu.
OKCIEepUMEHTAIbHBIC METOJBl M3YUYCHUS BEIISCTB M WX IPSBPAIICHUIA: ACMOHCTpalusa

tabmui «llepuonnueckas cuctema xumudeckux snaemeHToB JI. U. MeHneneeBa», u3ydeHue
Moenen KPUCTAJUTMYECKUX PEHETOK, HaOI0IeHNE




U OMHCaHNe JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yioKeHHE MEPOKCHIa BOAOPOIa B
IPUCYTCTBUM KaTaJnW3aTopa, ONPEAENIEHUE Cpelbl pacTBOPOB BEIIECTB C  ITOMOUIBIO
YHHUBEPCAIbHOTO MHJMKATOPA, PEAKIMM MOHHOTO OOMEHA), MPOBEIeHNE MPAKTHUYECKONH paboThI
«BnusiHre pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMHYECKON PEaKIIHm.

PacuérHble 3a1a4u.

Pacuérel 10 ypaBHEHMSIM XUMUYECKUX PEAKLUN, B TOM YUCIIE TEPMOXUMHUUYECKHUE PACUETHI,
Pacu€Thl ¢ UCIIOIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

HeopraﬂnquKaﬂ XUMHUA

Hewmeranns. [lonoxenue nemeraminos B [lepronyueckoit cucteMe XUMUYECKUX JIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpOCHHS aToMoB. dDu3nyeckue CBOWCTBA HEMETAJLIOB.
AJToTpOnUs HEMETAUIOB (Ha MpUMeEpe KUCIOpoia, cepsl, hocdopa u yriepoaa).

XVWMHUYECKUE CBOWCTBA BaXXHCHINMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUAO0B, KHUCIOPOJICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUI).

HpI/IMeHeHI/IC BaKHEHIIIMX HEMETAJIJIOB U MX COCJIMHECHUM.

Metannel. [lonoxenune MetamioB B [leprpoanyeckon CUCTEME XUMUYECKUX 3JIEMEHTOB /JI.
N. MenpneneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. OOiiue
¢usznueckue cpoiictBa MeTauioB. CIIaBbl METa/UIOB. DJICKTPOXUMHYECKUN Pl HANPSHKEHUN
METAJLIOB.

XUMHYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpWUM, Kalud, KaJdbllUid, MarHwi,
ATIOMHUHUH, IUHK, XPOM, KeJle30, MeJlb) U UX COCTUHEHHIA.

OO61ue criocoOb! Moay4YeHUs! MeTauIoB. [IpruMeHeHne MeTauioB B OBITY U TEXHHKE.

3KCH€DI/IM€HT3HLHBI€ METOAbI HM3YVUYCHHSA BCHICCTB M HUX HDGBD&HIGHI/Iﬁi HN3YUCHUC
KOJUTeKIUU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4,
HAOJIIO/ICHUE W OINKCAHWE JIEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aWMOJCHCTBHE
TUAPOKCHUIA AIFOMHHHMSI C PACTBOPAMH KHUCJIOT M IIeNIoueli, KaueCTBEHHBIE PEeaKIIMKi Ha KaTHOHBI
METaJlIoB).

PacuérHbie 3a1a4n.

Pacuétel Macchl BemecTBa Wi 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE
WM 00BbEMY OJTHOTO M3 YYACTBYIOIINX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMIECTBA
BEILECTBA) MPOJIYKTOB PEaKIIUU, €CJIU OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHuA 1 KHU3Hb

Posib xumun B obecrieueHNH YKOJIOTHUECKON, SJHEPreTHYEeCKOi 1 MUIeBOi 6e30MacHOCTH,
pa3BUTUHU MeAUIMHBL. [IoHATHE O Hay4HBIX METOJaX MO3HAHUS BEUIECTB U XUMHYECKUX PEAKIIUM.

HpCI[CTaBJ'ICHI/ISI 00 O6I_I_II/IX HAaYYHBIX ITPUHIHUIIAX IIPOMBIIIIJICHHOT'O MOJIYUYCHU A Ba)KHEHIITNX
BC€IICCTB.



YenoBek B MHUpE BELIECTB M MaTEpUAOB: Ba)KHEHIIME CTPOUTENIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTepHaJlbl, OpraHMYeCKUe U MUHEpaIbHbIe y10OpEHUS.

XuMHs U 30pOBbE 4YEJOBEKA: IPaBUiIa MCIIOJIB30BAaHUS JIEKApCTBEHHBIX IPENaparos,
paBuia 6e3omacHoOro MCII0JIb30BaHUs IIpenapaToB OBITOBO XUMUU

B HOBCGHHCBHOﬁ JKHU3HU.

MeXnpeIMETHRIC CBSA3H.

Peanuzanus MexnpeMeTHBIX CBSI3€H MTPH U3yYSHUHU 001Iei U HeopraHu4ecKoi XxuMuu B 11
KJIacce OCYIIECTBIISIETCS. Yepe3 UCIOIb30BAHNE KAK OOIIMX €CTECTBEHHO-HAYUHBIX IOHATHUH, TakK
U TIOHATUM, SABJISIIOIIUXCS CHUCTEMHBIMH Ul OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO01ure ecTeCTBeHHO-HaY4YHbIC TIOHATHS: HayUHBIH (PaKkT, TUNIOTE3a, 3aKOH, TEOPHs, aHAIIH3,
CUHTE3, KIacCHU(pUKALUs, MEPHOIUIHOCTh, HAOIIOJACHHUE, SKCICPUMEHT, MOCINPOBAHUE,
HU3MEpPCHHE, SBJIICHHE.

®dusmka: marepus, SHEpPrus, Macca, aToM, JJICKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPIeTHUYECKUN YpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe

COCTOsIHUEC BCIICCTBA, (bHSH‘leCKI/Ie BCJIMYMHBI U CAWMHUIIBI UX U3MCPCHHA, CKOPOCTD.

Bbuonorus: knerka, OpraHu3M, OJKOCHUCTeMa, Owocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

Feorpa(bnﬂ: MHHCEPAJIbI, TOPHBIC TIOPOABI, ITIOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

TexHomorus: XuMu4IecKas MPOMBIINIJICHHOCTDb, METAJUTYPTHS, IPOU3BOACTBO CTPOUTECIIBHBIX

MaTcpHraioB, CEbCKOXO03SHCTBEHHOE IMpOn3BOACTBO, IMUIICBasa MPOMBIINIJICHHOCTD,
(I)apMaI_IeBTI/ILIeCKaSI IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MaTcpuraioB, OJICKTPOHHAsA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPe3ysbTaTaM OCBOCHHUS OOYYArOIIMMUCS
porpaMM CpeAHEro oOIIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTAaTOB OCBOEHUS
pOTpaMM CPeAHEro o0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBMM € CHCTEMHO-AEATEIBHOCTHBIM IIOJXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MpeIMeTa « X UMHs» Ha YPOBHE CPeTHEr0 00I1ero 00pa3oBaHusl BbIIEICHBI
CIIEIYIOIIHE COCTABIAOILINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUMCKON TpakTaHCKOW HMICHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIILHOCTH U CAMOOIIPEEIIEHUIO;



HaJIM4YHUC MOTHBAIIMH K 06y‘lCHI/IIO;

LIeJICHANPABIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE KJIFOYEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOGH JIEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHusi;

HaJIMYUE IIpaBOCO3HaAHUA 9KOJIOTHYECKOMN KYJIbTYpbl H CIIOCOOHOCTH CTaBUTh el u
CTPOUTDH JKU3HCHHBIC IJIAHBI.

JImuyHOCTHBIE PE3YyJIbTAaThl OCBOCHUA ITPCAMETA «XHUMHUS JOCTUTAOTCA B €IUHCTBEC yqe6H0171
1 BOCITMTATCIbHOMN JACATCIBHOCTH B COOTBETCTBUH C T'YMaHUCTUYCCKHMHU, COLUMOKYJIBTYPHBIMU,
AYXOBHO-HPABCTBCHHBIMU HCHHOCTSAMHU U HACAIAMU pOCCHﬁCKOFO TpaXXJ1aHCKOI'o O6IH€CTBa,
INPUHATBIMA B O6IJ_IGCTBC HOpMaMU W IIpaBHJIaMU ITIOBCICHUA, CHOCO6CTBYI-OH_II/IMI/I mpoueccam
CaMOIIO3HaHuA, CaMOpPa3BUTHA U HPABCTBCHHOI'O CTAHOBJICHUA JIMYHOCTH o6y11a}01111/1xcs1.

JIMYHOCTHBIC PE3yNIbTAThl OCBOCHHSI MPEAMETa «XHUMHUS» OTPAKAIT CHOPMHUPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MTPAKTUYECKON JIEATEIBHOCTH 00YUYaIOLIUXCSl TI0 pealli3aliy MPUHSATHIX
B 00111€CTBE LICHHOCTEW, B TOM YHCJIEC B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

0CO3HaHMsI 00YJarOIMMHCS CBOUX KOHCTUTYLMOHHBIX IIPaB U 00s3aHHOCTEH, YBaXKEeHUS K
3aKOHY U NPaBOMOPSIKY;

NpEaACTaBIICHHA O COLOUWAJbBHBIX HOpMax M IpaBUJIaX MCEKIMYHOCTHBIX OTHOIIEHUHA B
KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOMU TBOp'—ICCKOfI JACATCIBHOCTH IIPU CO3AaHUUN y‘~I€6HI)IX ITPOCKTOB,
peuiCHUA y‘IC6H]':>IX 1 NTO3HABATCJIBHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB;

CIIOCOOHOCTH MOHUMAThH U MMPUHHUMATh MOTUBbBI, HAMCPCHUS, JIOTUKY U apIr'YMCHTBI APYTHUX
IIpU aHaJIn3€ Pa3JIMYHbIX BUIOB y‘-IG6H01>i JACATCIIBHOCTH,

2) NATPHOTHYECKOTO BOCTTUTAHUS:

LIEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY M HAYYHOMY HACIEOUIO OTECYECTBEHHOM
XHMHH;

YBaXXEHHUS K TPOIIECCY TBOpPYECTBA B OOJACTH TEOPHH M TPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PEe3yNbTaT JJIUTENbHBIX HAOII0ICHHUM,

KPOMOTJIMBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyada y‘-IéHBIX N MMPAKTHUKOB;

HHTEpECa W IO3HABATCIBbHBIX MOTHUBOB B TIIOJYUYCHHHM W MOCICAYIOMIEM aHaJInu3¢
I/IH(I)OpMaI_II/II/I 0 MCPCAOBBIX JOCTUKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHOM XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

HPABCTBCHHOI'O CO3HAHUs, STUYCCKOT'O IMTOBEACHN,



CIIOCOOHOCTH  OLEHMBAaTh CUTYyallMM, CBA3aHHbIE C XUMHUYECKUMH  SIBICHHUSIMH,
U INPUHUMATHh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh cBOE IMOBCACHUEC W IIOCTYIIKHM CBOHUX TOBapI/IH_[eﬁ C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX U IIPABOBbLIX HOPM M OCO3HAHUC HOCJIGI[CTBI/If/'I 9TUX IMOCTYIIKOB,

4) ¢hopMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

IIOHUMaHUusA HeHHOCTCﬁ 3A0POBOIO0 H 0e301acHOT0 o6pa3a KHN3HHU, HeO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUSA K C06CTBCHHOMy (1)I/I3I/ILIGCKOMY U IICUXHUUYCCKOMY 3J10POBbIO;

coOuro/IeHHs TpaBuil 0€30MacHOro0 OOpamieHHst ¢ BEIIECTBAMU B OBITY, IOBCEIHEBHOMN
JKU3HU U B TPYIOBOM €S TEIbHOCTH;

MOHMMAHUS IIEHHOCTH TMPaBWJI HHAMWBHUIYaTbHOTO M KOJJIEKTUBHOTO 0€30I1acHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHMsI IOCJIEACTBUI M HENPHITUS BPEIHBIX NPUBBIUEK (YHOTPEOIEHHUs aJKOIoJis,
HapKOTHUKOB, KYpEHHUs);

5) TPy10BOT0 BOCIIMTAHMS:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘IC6HO-I/ICCHeILOBaTCHLCKOﬁ JCATCIIBHOCTH,
06H_IGCTB6HHO HOHGBHOﬁ, TBOp‘ICCKOﬁ " APpYyrux BUJax ACATCIIbBHOCTU,

YCTAaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHU MPAKTHUYCCKHUX 3aJdaqd COIII/IaJILHOI;'I
HAIIpaBJICHHOCTH (B paMKax CBOCTO KJjracca, IJ_IKOJ'ILI);

HHTEpECCa K IMPAKTUYUCCKOMY U3YUCHUIO HpO(I)CCCI/Iﬁ pa3jinyHoro poaa, B TOM 4YHUCIIC Ha
OCHOBC IMPUMCHCHU A IMMPECAMETHBIX 3HAHWH 110 XUMHU,

YBa)XKEHHUs K TPYY, JHOISAM Tpyia U pe3yibTaTaM TPYAOBOH J€ATE€IbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAWBUYAIbHOM TPAaeKTOPUH 00pa3oBaHus, Oy ymien
npodeccuu u peanusalnnuu cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMH, MHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0JIOrH4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH ITIeJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJAE, KaK UCTOUYHUKY CYIIIECTBOBAHUS
JKU3HHU Ha 3eMIie;

MOHUMAaHHUS TJI00ATBHOTO XapaKTepa HKOJIOTHMUYECKUX MPOOSieM, BIUSHUS IKOHOMHUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATBLHOM CPEIBI;

OCO3HaHUsA HeO6XO}II/IMOCTI/I UCITIOJIB30BaHUA JIOCTI/I)KGHI/Iﬁ XUMHU IJI9 pCHICHUSA BOIIPOCOB
panroOHAJIbHOT'O MPUPOAOIIOIb30BAHN A,

AKTUBHOTO HENPUATHSA NCUCTBUM, MPHUHOCAIIUX BPEI OKPYKAIOIICH NPUPOJHOU Cpene,
YMEHHMsI MPOTHO3UPOBATH HEOJIArONPUATHBIE SKOJIOTMYECKHE MOCIEACTBUS MPeIpPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;



HAQJIMYUSL Pa3BUTOTO HKOJIOTHYECKOTO MBIIUICHHS, AKOJIOTHYECKON KYJIbTYpBHI, OIBITA
JEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIeHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCSI HMMH B
II03HABAaTEIbHON, KOMMYHHKATUBHON M COLMAIILHOM NMPAKTUKE, CIOCOOHOCTH U YMEHHUSI aKTHBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTU HAYYHOI'O IIO3HAHUSA:

c(OPMHPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH;

NOHMMaHMA CHeUM(UKA XUMHH KaK HayKd, OCO3HaHUS e€ poiau B (hopMupOBaHHH
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpYKarolleM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEJIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH W
peLeHny IpobdIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUM JJIs1 COBPEMEHHOM IMBMIM3ALMU: B €€
TYMaHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)KHOM pPOJIM B CO3/IaHMM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBl, PEIIEHUH II100aIbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHS YEJIOBEUECTBA — ChIPEBOM,
HHEPreTHUUECKOM, NUIIEBOM M JKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU MEIULIUHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPYy/la U 3KOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOr0 YiIeHa
o0111eCTBa;

€CTECTBCHHO-HAyYHOM TI'PAMOTHOCTU: IIOHMMAaHMS CYIIHOCTH METOJOB ITO3HAHWI,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4yaeMble 3HAHHS JUIs
aHaJIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIUMX B HEM H3MEHEHUH,
yMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LEJNBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCITOIb30BaTh XMMUYCCKUE 3HAHUS JJI pCIICHUA HpO6JI€M
B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX,

HHTEPECA K IMO3HAHWIO U HCCHGHOB&TGHBCKOﬁ JCATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY T[IOJyY€HHMIO HOBBIX 3HAaHUW MO XHUMHHM B COOTBETCTBUU C IKM3HEHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSM TPYAa B Pa3IUUHBIX cepax NpoPecCHoHaNbHOMN JesITeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpenmMeTHble pe3yabTaThl OCBOEHUS Y4eOHOTO TpeaMeTa «XUMHS» Ha YpPOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble s (POPMUPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKIUCIUIUTMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAOIIKE [EJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienr(uKy METO/I0B TIO3HAHUS, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BeLECTBO,
SHEprus, sIBICHUE, MpPOLECcC, CUCTeMa, Hay4YHbIH (aKT, IPUHIMUII, TUIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIIeIOBaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);



yHUBEpCallbHble ~ y4eOHble  jaeiicTBusi  (TO3HABaTeNbHBIE,  KOMMYHHKATHBHBIC,
peryisaTuBHbIE), oOecneunBaronie (OpMHUpPOBaHHE (YHKUIMOHAIBHOM TPAaMOTHOCTH H
COIMATIbHOM KOMITETEHIIMH 00YJaIOIINXCS;

CHOCOOHOCTh  OOyYaroIUMXCs ~ HUCHOJb30BaThb  OCBOEHHBIE  MEKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJlbHbIe y4YeOHbIC JEHCTBHSI B IIO3HABATEIBLHOW U
COLIMAJILHOW ITPaKTHKE.

MeTanpez[MeTHHe PE3YIIBTATBI OTPAXAKT OBJIAACHHUC YHHUBCPCAJIIbBHBIMU y‘{e6HBIMI/I
IMMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMHA I[CﬁCTBI/I&IMH.

OBRJ1ajieHHe YHHBEPCAJbHBIMA YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:
1) 6a30Bble JIOTHYeECKHE TeCTBUSA:

CaMOCTOATENIFHO (DOPMYJIMPOBATh U AKTyaJIM3UpOBaTh IpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OIpCACIIATL HCIIN OCATCIbHOCTH, 3aJiaBad IIapaMCTpbl WM KPUTCpUHU HUX JOCTHIKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITIOCTABJICHHBIMU LCIIAMUA;

HCIIOJIb30BaTh IIpH OCBOCHHUH 3HaHUI HpI/IéMH JIOTMYCCKOIro MbBIINUICHHUSA — BBIACIATH
XAapaKTCPHBIC IIPHU3HAKU MOHATHUH U YCTaHAaBJIMBATb KX  B3aUMOCBA3b, HUCIOJIb30BaTh
COOTBCTCTBYHOIINEC IMOHATHUA [UIA 00BICHEHUS OTACJIbHBIX (baKTOB n HBHCHHﬁ;

BLI6I/IpaTI> OCHOBAaHUA U KPUTCPUUN IJIA KJ'IaCCI/Iq)I/IKaI_II/II/I BC€HICCTB U XMMHUYCCKHUX peaKuHﬁ;
YCTaHAaBJIMBATh NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMbBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIYKTUBHBIE, IETyKTUBHBIE, 10 AHAJIOTHH ), BBISBIISThH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKJIIOYCHUS;

IPUMEHSTh B MpOIecce MO3HAHMSI, UCHOJIb3YEMblE B XUMHH CUMBOJIMYECKHE (3HAKOBBIE)
MO/IeINH, TPe0OPa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
Xxumuueckass (opMylsia, ypaBHEHHE XHMHMYECKOM peakuud — TpU pEIIeHuH Y4eOHBIX
[IO3HABATEJIBHBIX U IIPAKTUYECKUX 3a7a4, IPUMEHATh HA3BAHHBIE MOJIECIIBLHBIC IIPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX ITPU3HAKOB U3YYAEMBbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 0a30BbIe UCCJIE0BaTEIbCKUE IeHCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYUYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMii;

dbopMynupoBaTh I[ETHM U 33Ja4d KCCIEAOBaHHWs, WCIOJIb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIaZAICTb HAaBBIKAMH CaMOCTOATCIBHOI'O IINIAHUPOBAHHUA W TPOBEACHUA YUCHUUYCCKHUX

HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IIPOrHO3MPOBATh €ro pe3ynbTaT, (opMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO



JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABISTH OOOCHOBAHHBIA OTYET O MPOJICITAHHOM
pabore;

IPUOOpPETaTh OIBIT YYEHWYECKOW HCCIIEOBATEIBLCKOM M IPOEKTHOM JAESTEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/A0B pEIIEeHUs
IIPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB [TI03HAHMUS.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBAThCS B PA3IMUHBIX HCTOYHUKAX HHPOpMAIMK (HAy4YHO-TIOMYJISpHAs
JaUTeparypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl MHTepHera),
aHAIM3UPOBATH HHPOPMAIUIO PA3TUYHBIX BUIOB U (DOPM MpeACTaBICHUS, KPUTHUECKH OLIECHUBATh
e€ JI0CTOBEPHOCTh U HENPOTUBOPEUYHUBOCTH;

GbopMyIUpOBaTh 3aMpPOChl M MPUMEHSATH PA3IMYHBIE METOJAbI IMPHU TOUCKE U OTOOpE
uH(pOopMali, HEOOXOAUMOM /7S BBIMOTHEHUS YUeOHBIX 3aa4 ONpeAeNEHHOrO TUTIA;

HpI/IO6peTaTb OIIBIT HMCIIOJIb30BaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJIOTHH H
PAa3JIMYHBIX ITOMCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANBHYIO (hOpMy MpencTaBieHHUs WHGOPMAUU (CXEMBI,
rpaduku, TuarpaMMel, TaOJIUILI, PUCYHKHU U JIPYTHUE);

UCTIOJIb30BaTh HAYYHBIM S3BIK B KAaueCTBE CPEICTBA MpH padboTe ¢ XUMHYECKOU
uHpOpMalMeil: TPUMEHSATh MEXIpeaMeTHble ((PU3MYeCKHe W MaTeMaTH4YeCKHUe) 3HAKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpBI, HOMEHKIIATYPY;

HCIIOJBb30BaTh U Hp606p330BBIBaTB 3HAKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIATHOCTH.

OBjaagenue YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU JelCTBUSAMM:

3a/J1aBaTh ~ BOIPOCHl IO  CYIIECTBY  OOCYKJIaeMOW TeMbl B  XOJe JHaliora
W/WIA JUCKYCCHUHU, BBICKA3bIBaTh HIEH, (POPMYIHpPOBaTH CBOM MPEUIOKEHHUS OTHOCUTEIBHO
BBITIOJIHEHHS TIPE]IJIOKEHHOMN 3a/1auu;

BBICTYIIATh C IPE3CHTALlME PE3yJIbTATOB ITO3HABATEIBHOW JEATEIBbHOCTH, IOJYYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBINOJHEHUM XUMHUYECKOIO
AKCIIEPUMEHTA, MPaKTUUYECKOH pabOThl IO HCCIEJOBAHMIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro IIPOEKTa u (dbopmynrpoBaTh BBIBO/IbI
0 pe3yJbTaTaM NPOBEAEHHBIX UCCIEA0BAHNUMN YyTEM COTIIACOBAaHUS MMO3UILIUHN B X0JI€ 00CYKICHUS
¥ 00OMEHa MHEHUSIMH.

OB.HalIeHI/le YHUBEPCAJIBbHBIMHA PEryJasiTUBHBIMU HeﬁCTBHﬁMHZ

CaMOCTOSITENIbHO IJIAHUPOBAaTh U OCYILECTBJISATh CBOIO IO3HABATENBHYIO JEATEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraéMblii aIrOpuTM JEUCTBUN NPU BBINOJHEHUM Y4EOHBIX U HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEelICHHs C YYETOM MOTyYeHHs] HOBBIX 3HAHHUH O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYHICCTBJIATE CAMOKOHTPOJIb CBOEH JIeSITEILHOCTU HA OCHOBE CaMOaHaIn3a U CaMOOLICHKH.



IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC
[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHndeckas XuMUs» OTpa)karoT:

c(hOpPMUPOBAHHOCTH TIPEJCTABICHUN 0 XHMHUYECKOH COCTABIISIFOIICH €CTeCTBEHHO-HAYTHON
KapTUHBI MHpA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbL, B (HOPMUPOBAHUM MBILUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOW JUIS peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKd OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO U
MIPUPOJHOM CpeLIE;

BIIQJICHUE CHCTEMOM XMMHUYECKUX 3HAHUM, KOTOpass BKJIIOYAET: OCHOBOIIOJIArarolue
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AJIEKTPOOTPHULIATEILHOCTh, XUMUYECKasi CBs3b, CTPYKTypHas ¢(opmyna (pa3BépHyTas u
COKpallléHHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOJIHBIA  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNNa, pajuKanl, HU30MEpus, W30MEpbl, TOMOJIOTMYECKUN psd, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJAEPKALINE COCIUHEHUS, MOHOMED, IOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS OPraHUYECKUX
BemecTB A. M. byriepoBa, 3aKkOH COXpaHEHHMsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PDEHUYECKHE 3HAHHUs, JIEKAIIUE B OCHOBE IOHMMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOIMUECKUE CBEIEHUS O CBOWCTBAX,
COCTaBe, OJy4YEeHUHU U 0€30I1aCHOM MCIOJIb30BaHUU BaXKHEUIIINX OPraHMYECKUX BEIIECTB B OBITY
Y IIPaKTUYECKOM IEATENBHOCTH YEI0BEKa;

Cq)OpMHpOBaHHOCTB YMCHI/Iﬁ BBIABJIATD XaPAKTCPHBIC IMPHU3HAKH HOHHTHﬁ, YCTaHABJIMNBATb
HX B3aMMOCBA3b, UCII0JIB30BATh COOTBCTCTBYIOUIUEC TOHATUS IIPU OIMMCAHUHN COCTaBa, CTPOCHUA U
HpeBpaH_IeHI/II\/'I OpraHu4YCeCKUux COCﬂHHCHHﬁ;

c(OpMUPOBAHHOCTh YMEHUH MCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBJICHMUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOMN) (POPMYJT OPraHNYECKUX BEIIECTB
U YpaBHEHUN XMMHUYECKHX pEaKlUi, U3rOTaBIMBAaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL AJUTFOCTPALIUU MX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHUI yCTaHABJIMBATh NMPUHAUIEKHOCTh U3YYEHHBIX OpPraHMYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHIO K OIpPEIeIEHHOMY KIIACCy/TpyIIe COEAUHEHUN
(YriaeBoJopofbl, KHCIOPOJ M a30TCOJEpXKAllde  COCIUHEHHs, BBICOKOMOJIEKYISIPHBIE
COeIMHEHMS), JaBaThb UM Ha3BaHusd no cucremarnuyeckoil Homenkiarype (IUPAC), a taxxke
NPUBOJNUTH TPUBHAJbHbIE HA3BAaHHUsS OTIENbHBIX OPraHWYECKHX BELIECTB (ITHJIEH, MPOMMIIEH,
aleTHJIEH, STWICHIVIMKOJb, TJIMUEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
KpaxMaJl, [1eJUTI0JI03a, TIIHULHH);

c(OPMHPOBAHHOCTh YMEHMS OIPEIENATh BHIbl XUMHUYECKOW CBSI3M B OPraHMYECKUX
COEIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

C(i)OpMHpOBaHHOCTI) YMCHUA TMPUMCHATH ITOJOKCHHSA TCOPUHU CTPOCHHUA OPraHUYCCKUX
BCIICCTB A. M. BYTJ'IepOBa JJIsA OOBSICHEHHSI 3aBUCUMOCTH CBOICTB BCIICCTB OT HMX COCTaBa U
CTPOCHUS; 3aKOH COXPAHCHUA MaCChl BCUICCTB;

c(hOpMUPOBAHHOCTh YMEHHUM XapakTEepU30BaTh COCTaB, CTpOeHHE, (Qu3nyeckue u
XMMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENCH PA3IMUHbBIX KJIACCOB OPIraHMYECKUX BEILECTB



(MeTan, 2TaH, STWIEH, TPOMWICH, ameTwieH, OyramueH-1,3, merwnOyraauwen-1,3, OenHsou,
METaHOJI, STAHOJI, STWJICHTINKOIb, TTUIEPUH, (PEHOI, aleTalbJeTHl, MypaBbUHas U YKCyCHas
KHCJIOTBI, TJIIOKO3a, Kpaxmall, IeJUI0jI03a, aMHUHOYKCYCHAs KHCIO0Ta), HWILIIOCTPUPOBATH
I‘eHeTI/I‘IeCKyIO CBA3b Me>1<,uy HUMHU ypaBHeHI/ISIMI/I COOTBCTCTByIOH_[I/IX XUMHUYCCKUX peaKLII/Iﬁ C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYII;

C(OPMUPOBAHHOCTh YMEHHUSI XapaKTePH30BaThb HCTOYHHKH YIIIEBOJOPOJHOTO CBIPbHS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI HMX MEpPepabOTKH M MPAKTUYECKOEe MPUMEHEHHE
HPOJYKTOB MEpepabOTKH;

Cc(OPMHPOBAHHOCTh YMEHUN IPOBOJIUTH BBIYMCICHHUA [0 XMMHUYECKMM YpaBHEHHSIM
(Macchl, 00bEMaA, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO u3 HCXOJIHBIX BEIIECTB
WM IIPOJYKTOB PEAKIIUN);

Cq)OpMHpOBaHHOCTB YMCHI/Iﬁ BJIaACTb CHCTEMOM 3HAHUN 00 OCHOBHBIX MCTOHaX HAYYHOI'O
IMMO3HaHHsA, HCIHOJbB3YCMbIX B XUMHUH IIpH H3YUCHUHU BCHICCTB W XHUMHYCCKUX SIBJICHUM
(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 BCHICCTBAMU U UX ITPUMCHCHUCM

c(hOpMUPOBAHHOCTh YMEHHUI COOMI0OIaTh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYAON U
71a00paTOpPHBIM 000PYIOBAaHUEM, A TAKXKE MTPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIUSMU IO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IIJIAHUPOBATh M BBINONHITh XUMHUYECKHH SKCIEPUMEHT
(mpeBpalleHns: OPraHMYEeCKUX BEIECTB MPU HArPEBaHHUH, TOJYUCHHE ATHJICHA M WU3y4YEHUE €ro
CBOICTB, KAYECTBEHHBIE PEAKIIMH OPTraHUYECKUX BEIIECTB, IeHATypallus OeKOB PU HarpeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBUH C MTPABUJIAMU TEXHUKHU 0€30MTaCHOCTH MPHU 00pallieHun
C BelIeCTBaMH U JAaO0OpaTOpPHBIM OOOPYJOBAaHHEM, TMPEACTABIATH PE3YNbTAaThl XHUMHUYECKOTO
JKCIIepUMEHTa B (GOpMe 3alliCHU YpaBHEHUU COOTBETCTBYIONIMX peakiui u (popmyaupoBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATh XHMHUYECKYI0 HH(OpMAIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popMarun, IHTepHeT u 1pyrux);

c(OpPMUPOBAHHOCTh YMEHUN COONIOAATh TMpaBWJIa HKOJOTMYECKU IEIecO00pa3HOro
MOBEJICHUsI B OBITY M TPYJAOBOM MEATEIHHOCTH B IIEJIAX COXPAHEHHS] CBOETO 3/I0POBBS U
OKpY’KaloIllel MPUPOJIHON Cpellbl, 0CO3HABATh ONMACHOCTh BO3JICHUCTBHS HA JKUBBIE OPraHU3MBbI
OTpENIEIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMas cMbica Tokaszarens I[IJIK, moscHsTh Ha
npuMepax crmocoObl YMEHBIICHHS M MPEJOTBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JJIsA 06yqa101u14x051 C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3HO0POBbA: YMCHUC IPUMCHATH
3HAHUSA 00 OCHOBHBIX JOCTYIIHBIX METOJJaX MO3HaHH BEIIECTB U XUMHUYCCKUX ﬂBHeHHﬁ;

JUTSL CIIENBIX U CJIA0OBUAALIMX 00YYarOIIMUXCS: YMEHHUE UCII0JIb30BATh PEIbe(HO-TOUEUHYIO
cucremy o0o3Hauenuit JI. bpaiins n1st 3anucu Xxumuueckux Gopmy.



11 KUIIACC

HpC,I[MCTHBIe PE3YIbTaThl OCBOCHUSA KypCa «O61ua;1 " HCOPraHU4YCCKasA XUMM» OTpa’KaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHUI: 0 XUMHUUECKON COCTABIIAIONIEH €CTeCTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWH SIBJICHUH TPUPOJIBI, B (OPMHUPOBAHUY MBINUICHHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOAHON Cpelie;

BIIQJICHUE CHCTEMOW XHMHYECKHX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAOIINE
HOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIEKTPOHHBIC OPOUTAIM ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPUILIATEIBHOCTh, CTEMEHb
OKUCJICHUs, XUMHYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, MeTaJuIMuecKas, BOJOPOIHAs),
KpUCTAJUTMYECKass  peméTka, THIBI XHMHYECKHX  PEaKIMid, pPacTBOpP,  DJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, JICKTPOJIUTHYECKAs JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON PeaKIui, XHMUUECKOE PABHOBECHE); TCOPHH U 3aKOHBI (TCOPHS SJIEKTPOJTUTUICCKOM
auccouranuu, nepuoandeckuil 3akon . M. MenaeneeBa, 3aKOH COXpAaHEHUs MacChbl BEILECTB,
3aKOH COXPAaHCHMsI W TMPEBpAICHUS YHEPTUU NMPU XUMHYECKUX PEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHHU, MHUPOBO33PCHUYCCKHUEC 3HAHUA, JICKAIIMEC B OCHOBC IMOHUMAHUA
MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBICHHH, (DAKTOJOTHUECKHE CBEJICHUSI O CBOWCTBAX,
COCTaBe, MOJYUYCHUH W O€30MaCHOM HCIIOJIb30BAaHWU BAXKHEUIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOMN JAEATEIbHOCTH YETIOBEKA;

c(OpMUPOBAHHOCTh YMEHUI BBISBJIATH XapaKTEpHbIE MPU3HAKU MOHATUHN, YCTaHABIMBATh
UX B3aUMOCBA3b, HUCIIOIB30BATh COOTBETCTBYIOIIME IOHATUSA IPU ONHMCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHUH MCIIOJNb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHMUS
dopMyn1 BelIeCTB M ypaBHEHMH XHWMHUYECKHUX pPEaKLUH, CHUCTEMATHYECKYI0 HOMEHKIIATypy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TralméHas W3BECTb, HErall€Has W3BECTb, NUThEBAs COJa, NMUPUT U

ApyTue);

c(OPMHPOBAHHOCTh YMEHUH OIPEJIeNIATh BaJICHTHOCTh U CTETIEHb OKMCIEHHUSI XUMHUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKAsl, BOJOPOAHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, MeTaJUIMuecKas), XapaKTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHECHU;

c(hOpMUPOBAHHOCTh YMEHHI YCTAHABIUBATH MPUHAIICKHOCTh HEOPTAHMUECKUX BEIECTB
0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeuHEeHUN (IpOoCThle BEIlecTBa — METAJUIbl U
HEMETAJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM(DOTEpHBIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh ~YMEHHUH  pPAaCKphIBaTh CMBICH  MEpHOJMYEcKoro 3akoHa [Jl.
U. MenneneeBa u JEMOHCTPUPOBATH €ro CHCTEMATHU3HMPYIOIIYIO, OOBSCHUTEIbHYIO U
POTHOCTUYECKYIO (PYHKIINU;



C(OPMHPOBAHHOCTE ~ YMEHMHM  XapaKTepU30BaTb DJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHUX 371eMeHTOB 1—4 nepuonos Ileproauueckoil cUCTEMbl XMMHUYECKHUX 3J€MEHTOB /l.
U. MenneneeBa, UCIONb3Ysl MOHATHA «S-, P-, O-2JIEKTPOHHBIC OPOUTAIN», «IHEPIETHYCCKHE
YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XWMHUYECKHX 3JIEMEHTOB U UX
COCIMHEHUH IO nepuojaMm M rpymnmnaMm Ilepuogudeckoil CUCTEMBI XMMHUYECKHUX 3JIEMEHTOB /I
H. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh (OMUCHIBATH) OOIIME XUMUICCKUE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3M MEXJIY HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOUIBIO YPAaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKLUi;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATH XMUMHUYECKHUE PEAKIUH MO Pa3IHYHBIM
OpuU3HakaM (YUCIy W COCTaBy pEarupyromux BeIIeCTB, TEIUIOBOMY 3G (eKTy peakiuu,
M3MEHEHUIO CTENICHEeH OKUCIICHUSI 3JIEMEHTOB, 0OPaTUMOCTH PEaKIuH, YIaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS pEaKLUi pa3IM4HbIX THUIIOB, TIOJIHBIE U
COKpAIllEHHbIE ypaBHEHUs peaKklUil MOHHOTO OOMEHa, yYUThIBas YCJOBHUS, IMPU KOTOPBIX 3TH
peaKkuu UAyT 10 KOHILIA;

c(OpMUPOBAHHOCTh YMEHUM MPOBOJIUTH PEAKIUH, MOATBEPKAAIOIINE KaueCTBEHHBIH
COCTaB pPAa3JIMYHBIX HEOPraHUYECKUX BEILECTB, PACIO3HABATH ONBITHBIM IIYyTEM HOHBI,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATUX PEaKIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON pEaKIuu OT
pa3iaNyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llaTense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMUYECKHE MTPOIIECCHI, JIEKAIIME B OCHOBE
MPOMBINIJICHHOTO TOJY4YEeHUS CEPHOW KHUCIOTHl, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MIPEACTABICHU 00 OOIIMX HAYYHBIX MPHUHIUIAX U IKOJOTUYECKUX MPOoOIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHI TMPOBOJUTH BBIYUCICHHUS C HWCIOJIB30BAHUEM TMOHSITHS
«MaccoBasi 0N BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHONICHWH Ta30B IMPU XHUMHYECKHUX
pEaKIusaX, MacChl BEIIeCTBA WM 00BhEMA ra30B 1O U3BECTHOMY KOJMYECTBY BEIIECTBA, MacCe MU
00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO AP (eKTa peakiui Ha OCHOBE
3aKOHOB COXPaHEHHSI MACChI BEIIECTB, MPEBPAILICHUS U COXPAHEHUS YHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh TIPaBUiIA MOJTH30BAHUS XUMUYECKON TOCYAOU U
71ab0paTOpHEIM 000pYIOBaHUEM, a TAKXKE TMpaBUia OOPAIIEHUs C BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBIMOJHATh XUMHYECKHHA OSKCIIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallM3aTopa, OINpeEAeTCHUE Cpeabl
pPacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaKlUH, PeaKkIMd HOHHOrO OOMEHa, KAaueCTBEHHBIE pEaKkIMH Ha
cynb(ar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTATbHBIX
3a7a4y 1o temaM «Metambel» U «Hemeramibl») B COOTBETCTBHM C TNPAaBUIAMH TEXHUKH



0e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000PYyI0BaHUEM, MPECTABIATh
pe3yibTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIIHIO,
II0JIy4aEMYIO U3 Pa3HbIX UCTOYHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpyTux);

c(OPMHPOBAHHOCTh yMEHHUH COOMIOAAaTh MpaBHia SKOJIOTMYECKH LEJIeco00pa3Horo
MOBE/IEHUA B OBITY M TPYAOBOH JEATENbHOCTH B LEISIX COXPAHEHUS CBOETO 30POBBS U
OKPY>KaIOIIe MPUPOJIHON Cpe/ibl, 0OCO3HABATh OMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAenéHHBIX BEUIECTB, MOHMMAas cMblch nokasarens [1JIK, moscHaTes Ha mpumepax crocoObl
YMEHBUIEHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3ACHCTBUS Ha OPTraHM3M YEJIOBEKa;

JUIA 06yqafo1u1/1xc;1 C OrpaHUYCHHBIMH BO3MOXHOCTAMH 3J0POBbs: YMCHUC IIPUMCHATH
3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHHWA BCIICCTB U XUMHUYCCKUX SIBJICHI/If/'I;

JUTSI CIICTIBIX Y CJIA0OBUISAIIUNX OOYJAFOIIUXCS: YMEHHE UCIIOJIB30BATh PEIbe(DHO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnvecTBo 9acos
DJIeKTpOHHbIe (LM(ppPOBBIE
Ne n/m HaunMeHoBaHMe pa3iesioB U TeM NPOTrPaMMBbl K n P (app )
Beero OHTPOJIbHBIE paKTHYecKue o0pa3oBaTeJibHbIe pecypchl
padoThI padoThI

Pasnea 1. Teopernyeckne 0CHOBbI OPraHNYeCKOl XMMHUH
11 IIpeamet oprannyeckoit xumuu. Teopust cTpoeHUs 3 0 0

' opraHuyeckux coequHeHuii A. M. byrneposa
Hroro mo pazueny 3
Paznen 2. Yriesoaopoanl
2.1 [IpenensHbIe yriIeBOIOPOABI — AJTKAHbBI 2 0 0
29 HemnpenenbHbie yrieBogOpOAbL: allKEHBI, 6 0 1

' aNTKaauEHbI, aIKUHEI
2.3 ApoMaTHYECKHE YTIIEBOIOPOIBI 2 0 0

IIpuponHble UCTOYHUKH YTIIEBOAOPOAOB U UX
2.4 3 0 0
nepepaboTKa

Uroro mo pazneny 13
Paznen 3. Kuciaopoaconep:kaiue opranndeckue coeIuHEHHs
3.1 Cruptsl. @eHon 3 0 0
32 Anpnerunsl. KapooHoBbIe KUCTOTHI. CIIOXKHBIC 7 0 1

' 3¢upbI
3.3 VrieBoast 3 0 0




Uroro no pazneny

13

Paznen 4. AzoTconep:kaliue OpraHnYecKue CoeTHHeHns

4.1 AMUHBI. AMHHOKHCIIOTHI. bemku 3 0 0
HUroro mo pazneny 3
Pazgea 5. BoicokoMoJieKyJIsIpHbIE COCAUHECHUS
51 ITnactmaccel. Kayuyku. Bonoksa 2 0 0
Uroro mo pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2
MNOYPOYHOE INJIAHUPOBAHUE
10 KUIACC
KosaunuecrBo yacos
Ne n/n | Tema ypoka - - JJ1eKTPOHHBIE HU(POBLIE
Beero OHTPOJIbHbIE paKkTHUYecKHUe o0pa3oBaTeJibHbIE pecypChl
padoThI padoThI
1 IIpeamet oprannyeckoil XumMuu, €€ BOSHUKHOBEHHE, 1 0 0
Pa3BUTUC U 3HAYCHUC
2 Teopus cTpoeHus: OpraHNYecKuX coelruHeHni A. M. 1 0 0
Bytnepona, e€ oCHOBHBIE MTOJIOKEHUS
IIpencrasnenune o KaccupUKaUN OPraHHYECKUX
3 BeniecTB. HoMeHknatypa (cuctemMaruieckas) u 1 0 0
TPUBHUAJIbHBIC HAa3BaAHUA OPTaHUYCCKUX BEIIECTB
4 AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTHUECKUH A 1 0 0




MertaH u 3TaH — TPOCTEHIIINE TIPEICTABUTETN
AIIKaHOB

AJIKEHBI: COCTaB U CTPOEHHE, CBOUCTBA

OTHICH U MPOMNUIICH — HpOCTeI\/'IHII/Ie NpeACTABUTEIIN
AaJIKCHOB

IIpaktudeckas padora Ne 1. «Ilomydenue sTUICHA U
U3YyYEHHUE €r0 CBOUCTBY

Anxamuensl. Byramuen-1,3 u metunOyranuen-1,3.
IToyueHne CHHTETUYECKOTO KayuyyKa U Pe3HHbI

10

ANKUHBI: COCTaB H OCOOEHHOCTH CTPOEHHUS,
TOMOJIOTHYECKHUH psill. ALIETUIIEH — MIPOCTEMIIUI
IIPECTABUTEND aJIKUHOB

11

Beruricienns no ypaBHEHUIO XUMAYECKOW PEAKIIUU

12

Apenbl: 0eH3011 ¥ TOJIyol1. TOKCHYHOCTH apeHOB

13

T'eneTnueckas cBSI3b YIJII€BOAOPOA0B, MPUHAAJICIKAIIUX
K pas3jInYHbIM KjIacCaM

14

IIpuponHble HCTOYHUKHU YIJIEBOAOPOAOB: IIPUPOAHBIA
ra3 U MOMyTHbIE He(TAHBIE T'a3bl, He)Th ¥ HPOITYKTHI
e€ mepepaboTKH

15

[pupogHbIe HCTOYHHUKU YIIIEBOAOPOIOB: IPUPOIHBIN
ra3 U MOMyTHbIE He(TIHBIC ra3bl, HETh U MPOTYKTHI
e€ mepepaboTKH

16

Pemenne 3agaq mo pasacity ((yFJICBO,I[OpOZ[BI»

17

Hpe):[eanLIe OAHOATOMHBIC CITUPTHI: MECTAHOJ U
OTaHOJI. BO,I[OpO,I[HaS[ CBsA3b

18

MHoroaToMHEIE CIIUPTHI: 9TUJICHTJIUKOJIb U TJIMIICPUH




19

DeHoM: CTPOCHNE MOJIEKYIbI, (PU3UIECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE

20

AHBI{CFI/II{LII (bOpMaJ'ILIICFI/II[ " ancTaabACTua. AHCTOH

21

ORHOOCHOBHBIE IIPeAETIbHBIE KAPOOHOBBIE KUCIIOTHI:
MYpaBbUHAsI U YKCYCHasl

22

IIpaktuyeckas padora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCJIOTBD)

23

CTeapI/IHOBaH 1 O0JICMHOBAas KHUCJIOThI, KaK
MMpeACTAaBUTEIN BBICHINX Kap6OHOBI>IX KHUCIO0T

24

MpbLia KaK COJIM BBICITUX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE NEHUCTBUE

25

CroxxHbIe 3QHPBI KaK MPOU3BOAHBIC KAPOOHOBBIX
KUCIOT. ['UApOau3 CloXHBIX 3(QUpPOB

26

Kupser: rugponms, npuMeHeHHe, OHOIOTHIECKas POIb
JKUPOB

27

YrieBonpl: coctaB, kiaccupukaiusa. Baxueitmue
MPEJICTABUTEIIN: TIIFOK03a, PPYKTO3a, caxaposa

28

Kpaxman 1 nemnrono3a Kak IpHpPOAHBIE MOTUMEPHI

29

Pemenue 3anau no pazneny «Kucnopoaconepxaiiue
OpraHUYeCcKHe COCTUHEHUS»

30

AMUHBI: METUJIAMUH 1 aHUJINH

31

AMUHOKHCIIOTHI KaK aM(bOTepHI)IC OpraHn4e€CcKue
COCAMHCHHUA, UX OHOJIOrHYeCKO€e 3HAUEHHE. Ilentuaml

32

benku kak IPUPOJAHBIC BBICOKOMOJICKYJIAPHBIC
COCAMHCHUA




33 OCHOBHBIE NOHSATHS XUMHUH BBICOKOMOJIEKYJIIPHBIX 1 0 0
COEIMHEHUN

34 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJICKYISIPHBIX 1 0 0
coequHeHui. [lmacTMaccsl, kaydyku, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2

YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O ITIPOIECC OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI V11 YYEHUKA

* Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I7.., AknroHepHoe o01iecTBo «M3marenberBo «IIpocBemenmes
* Xumus, 11 knacc// Pymsutuc I'.E., ®enpaman ©.I' O Axknmoneproe oomecTBo «M3natensctBo «IIpocBemnieHney

HepI/IOI[I/I‘IeCKaH CHUCTEMA XUMHUUYCCKUX DJICMCHTOB I[.I/I.MeHz[eneeBa, Ta6n1/1ua PacTBOpHUMOCTH, BHGKTpOXI/IMI/I‘{eCKI/Iﬁ P HAIPSHKECHU ST METAJJIOB

METONYECKUE MATEPHUAJIBI JJIS1 YUUTEJIST
https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://feducont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
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