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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMma o XMMHUM Ha YPOBHE CPEAHETO 00IIero oopa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akona oT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUM K pe3yJibTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbI CPEIHETO o01ero
obpazoBanusi(POIl COO), npeacraBieHHbix B PenepalbHOM TOCYAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yu€tom Konnemnuu mnpenogaBaHus
y4eOHOro mnpeamera «XuUMUs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit
denepanvy, peaqu3yIOIMIUX OCHOBHbIE O0pa3oBaTeiIbHBIE MPOTrpaMMBbl, H
OCHOBHBIX TMOJNOXeHUH «CTparerun pa3BuTusi BocnuTaHust B Poccuiickoii
®enepaunu Ha nepuon 1o 2025 roga» (Pacnopstxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YPOBHE YIIyOJIEHHOTO HM3Y4YEHUS 3aHUMAET BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanus yuammuxcs 10-11 xmaccos.
N3ydenne mnpenMera, peanuzyeMoe B YCIOBHIX JuddepeHIMpoBaHHOTO,
npo@uIbHOrO O0O0y4YeHHUsl, MNPU3BAHO OOECHEUYHUTHh OO0IIE00PA30BATENbHYIO H
OOIIEKYJBTYPHYI0 MOJATOTOBKY BBIIYCKHHKOB IIKOJIbI, HEOOXOJUMYIO JUIS
aJanTaiyy uX K OBICTPO MEHSIIOITUMCS YCIOBHSAM KU3HU B COLIUYME, a TAKXKe IS
IPOAODKEHUs 00y4YeHHs B OpraHU3alusX Mpo(ecCHOHAIBHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

AKTyalnbHOCTh JIaHHOW NPOrpaMMbl COCTOUT B TOM, YTO OHAa JaeT
BO3MOXKHOCTh OOYyYarolMMCS TOBTOPUTh OCHOBHBIE XHMHYECKHE MOHSTHS,
0000mUTh 3HAHUS TO OOIIei, HEOPraHMYEeCKOW U OpPraHUYeCKOW XUMUHU.
[{eneHarnpaBieHHOE 3HAKOMCTBO O0YYarOIIUXCS C MPUHATHIMU CETOIHSI TECTOBBIMU
dbopMamMu HUTOrOBOrO KOHTPOJsA, co cTpykrypod KHWM, mno3BoiauT ydammmcs
YCIEIIHO CIPaBUTHCS C UTOTOBOM aTTecTanuei B popmate EI'D.

[Iporpamma paccuntana Ha 68 4acOB M OpUEHTUPOBaHA Ha oOydaronuxcs 10 -
11 xnaccoB, nmpeanonararomux caaBate EI'D mo xumuu. 3aHATHS TPOBOASATCS B
TE€UeHHEe Bcero yueobHoro roja mo 1 yacy B Henento (34 yaca 3a roj1/68 4acoB 3a ABa
roja).

Pabouas mporpamma 3J€KTHBHOTO Kypca OpUEHTHUPOBaHA Ha MCIOJIb30BaHHUE
y4e0HO-METOIMIECKOTO KOMITJICKTA!

1. «Xumus 10 xmacc. ba3oBeiii ypoBeHb: yueOHuk. ['abpuensa O. C.,
OctpoymoB U. I'., CnagkoB C. A. u ap. - peKOMEHI0BaHO MUWHUCTEPCTBOM
oOpazoBanus u Hayku PD / — M.: IIpocBemenune. 2019 r.

2. «Xumus 11 knacc. ba3oBslii ypoBens: yuebnuk. ['abpuensu O. C.,



OctpoymoB M. I'., CnaakoB C. A. U Jp. - peKOMEHAOBAHO MWUHHUCTEPCTBOM
obOpazoBanus u Hayku P® / — M.: [Ipocsemienne. 2019 r.

OcHoBy noaxoaoB Kk nporpamme «lIpakTHkyM Mo XUMUW», K ONPEIEICHUIO
o011ei cTpaTeruu 00y4YeHHsI, BOCTIUTAHUS U PA3BUTHS, O0YUAIOIINXCS CPEACTBAMHU
yueOHoro npeamMera «Xumusi» st 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHUentyanbHble nojoxkeHus PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
cCoJlep KaHMs, pPE3yJIbTaTOB OOyuYeHUs M TpeOOBAaHUM K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
oO1reoOpa3oBaTeNbHON  OpraHu3aliM, SBISETCS HEOThEMJIEMOM 4YacThl0 UX
oOpazoBaHHOCTH. OHO CIY)XUT 3aBEPIIAIOIIMM JTalloM pealu3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YypOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIHUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro OOpa3oBaHHMs. OTH LIEHHOCTU KacaroTcs
NO3HAHMS 3aKOHOB MPUPOJbl, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YEJIOBEKa, a TAKKE IKOJIOTMYECKH 000OCHOBAHHOTO OTHOLIEHUS K CBOEMY 3/10POBBIO
U HpupoaHOH cpene. Peanmusyercst xumuueckoe oOpa3zoBaHHe OOydaroluXcsl Ha
YPOBHE CPEIHETO 00IIEro 00pa30BaHus CPEACTBAMU YUEOHOTO MpeaMeTa « XUMUS,
COJIEP’)KaHUE M IOCTPOEHUE KOTOPOTO OMNPENEJIEHBl B IPOrpaMMeE IO XUMHH C
y4€TOM ClIeuu(PUKA HAyKH XHMHH, €€ 3HaueHuss B IMO3HAHUU MPUPOALI U B
MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE ¢ yUYETOM OOLIMX LiEJeH U MPUHIIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHEro OOLIEro
oOpazoBanus B Poccuiickoit denepanuu.

XUMHUSL KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK HUIPaeT 0coOyI pojb B
COBPEMEHHOW LMBWIM3AMU, B CO3JIaHUH HOBOM 0a3bl MaTepUalbHOU KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ] B (POPMUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIIJICHUS, B
CO3JaHHE LIEJIOCTHOTO TMPEACTaBICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOJIbI U YEJIOBEKa, KOTOpoe (OpMHUpPYETCsl B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOT'O COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU NPUMEHEHHS.

TecHO B3aUMOJENUCTBYs C IPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHS CTajia
HEOTHEMJIEMOM YaCTbIO MUPOBOMU KYJIbTYPbl, HEOOXOAUMBIM yCIIOBUEM YCIIEIIHOTO
Tpyda M XKU3HU Kaxaoro wieHa obOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTHMI HampapjieHa Ha pelieHue
r00ambHBIX MPOOJEM YCTOMUMBOIO pPAa3BUTHUS UYEJOBEUECTBA — CHIPHEBOM,
HHEPTreTUYECKOM, MUIIIEBOM, IKOJIOTHIECKON O€30MaCHOCTH U OXPAHBI 37J0POBBI.

B cooTtBercTBUM C OOUIMMM IENSIMH M TPUHLUIIAMH CPEIHEro OOIIero
oOpazoBanus conaepxkanue nporpammbl «lIpaktukym nmo xumum» (10—-11 kmaccsr,
0a30BbIi  YpOBEHb  W3Y4Y€HHUs) OPHUEHTHUPOBAHO  MPEUMYILIECTBEHHO  HA



OOLIEKYIBTYPHYIO OJATOTOBKY O0YYaIOIIUXCsl, HEOOXOIMMYIO UM JUIsl BBIPAOOTKH
MHPOBO33PEHYECKUX OPUECHTUPOB, YCIIEIIHOTO BKJIIOUECHUS B XW3Hb COLMYMA,
NPOJOJDKEHUs  00pa3oBaHUsI B Pa3IMYHBIX  OOJACTSAX, HE  CBSI3AHHBIX
HEIMOCPEACTBEHHO C XUMHUEM.

CocrapnstomiuMu - niporpammbl — «[IpakTukym 10  XUMHUU»  SIBISIOTCS
MpaKkTUYECKUe 3HaHuA KypcoB — «Opranumyeckas xumusi» u «OOmas wu
HEOPraHUYECKAsi XUMHS», OCHOBHBIM KOMIIOHEHTOM COJEpPKaHUS KOTOPBIX
SBJIAIOTCSL OCHOBBI HAyKW: CHCTEMa 3HAHUM 10 HEOPraHWYeCKOW XUMHUHU (C
BKJIIOYCHHEM 3HAHUN W3 OOUIEed XUMHUM) U OPraHUYECKOW XHUMHH, MPOBEIACHUE
HKCIEPUMEHTOB UM JIONOJHUTEIbHAS CHCTEMaTh3auus 3HaHui. PopMHUpOBaHUE
JAHHOW CHCTEMbl 3HAHUW NPU H3YUYCHUH Kypca OO0ECIeUHMBAET BO3MOXHOCTH
PacCMOTpPEHHMs BCEr0 MHOT000pa3us BEIIECTB HA OCHOBE OOIIMX MOHSTHH, 3aKOHOB
Y TEOPUU XUMUH.

Crpykrypa coaepxkanHus nporpammbl «lIpakTukym mo Xxumum» —
«Oprannueckas xumus» U «OOIIasi U HeOpraHu4eckass XuMus» chopMUpOBaHa B
nporpaMme Mo XMMUK Ha OCHOBE CHUCTEMHOTO IMOJX0Ja K M3YYEHHUIO y4eOHOTO
MaTepuana U oOyCJIOBJIEHA MCTOPUYECKHM OOOCHOBAaHHBIM Pa3BUTHEM 3HAHHUWA Ha
ONPEAECIEHHBIX TEOPETUUYECKUX YPOBHAX. TaK, B Kypce OpPraHUYECKOW XHUMUU
BEILIECTBA PACCMATPUBAIOTCSI HA YPOBHE KIACCUYECKOW TEOPUU CTPOCHUS
OPraHUYECKUX COCTMHEHNM, a TAKYKE HA YPOBHE CTEPEOXUMUYECKUX U DJIEKTPOHHBIX
IIPEICTaBICHUN O CTPOCHUH BelecTB. CBelleHns 00 M3y4aeMbIX B Kypce BEIIECTBAX
JAIOTCS. B Pa3BUTUU — OT YTJIEBOJOPOJOB /IO CIOKHBIX OMOJIOTUYECKH aKTUBHBIX
coelMHEeHU. B Kypce opraHn4eckoil XMMUH OJIy4atoT pa3BUTHE CHOPMHUPOBAHHBIE
Ha ypPOBHE OCHOBHOTO 00IIEro oOpa3zoBaHMs MEpBOHAYAIbHBIC MPEACTABICHUS O
XUMHUYECKON CBS3M, KJIACCU(UKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOUN pEaKIIUH.

[Tox HOBBIM yTiioMm 3peHus B nporpamme «lIpakTukyMm mo xumum» 06a30BOTO
YPOBHSI pacCMaTpUBAETCS] U3YUYEHHBIN HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
TEOPETUUECKU Marepual M (AKTOJOTUYECKHE CBEJIEHUS O BeUIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» 00yYaroluMcs TPeIOCTaBIsSETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHHE
NEPUOANYECKOTO 3aKOHA € OOILIETEOPETHUECKUX M METOJOJOTUYECKUX TMO3ULINH,
riy0oke TMOHATh HCTOPUYECKOE U3MEHEHHEe (QPYHKIMH 3TOro 3akoHa — OT
000011aro1Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOIIEH.

B nmnaHe pemeHus 3amad BOCHUTAHUS, Pa3BUTHS M COLMAIIM3AIMHU
oOydJaroruxcst TpuHATbIE TporpaMmon «IIpakThkym MO XUMHUW» TOAXOABI K
ONPENEICHUIO COACpPX aHUS U TOCTPOCHUS MpeaMera MpeayCMaTpUBAIOT
dbopMHpOBaHUE YHUBEPCATBHBIX YUEOHBIX IEUCTBHM, UMEIONTUX 0a30BOC 3HAUCHHE
JUISL Pa3iMYHbIX BUIOB JEATEIBHOCTU: pELIEHUs MpoOJjieM, MOMCKA, aHalu3a M



00paboTku uHOpMaIINK, HEOOXOIUMBIX ISl MPUOOPETEHUS OIbITA MPAKTUYECKOM
U HCCJIENOBATENbCKON NIEATEIBHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B TMO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHUsi XMMHUU KaK Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMsl, TaK U HA YPOBHE CPEIHEro 001Iero oopa3oBaHus, MPU ONPEACICHUN
CoJlep KaTeIbHOM XapaKTepUCTUKHU IIeJIe H3yuYeHHUs IMpeAMeTa HalpaBICHUEM
NEPBOCTENECHHON 3HAYUMOCTU TPATUIIMOHHO TpU3HAETCA (POpMHpPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTHU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JIESITEIbHOCTH YEJIOBEKAa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KydbTypbl. C
METOJMYECKOW TOYKH 3pPEHHUs TaKOW MOAXOJA K OMNPENEICHUIO IeJeH H3yYeHHs
IpeMEeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHUS TJIaBHBIMHU LEISIMH U3YYEHUS MPOTPaMMBI
«IIpakTrkym o xumum» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsITOTCA:

- (opmupoBaHuMe CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHeHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIIIOYEBBIC MOHATHUS, (PYH/IaMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOPUEN UX
pa3BUTHS U CTAHOBJICHUS,

« (opmMupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METO/IaX IMO3HAHUS
BEIIECTB U XUMHUYECKUX PEaKIUuil, HEOOXOIUMBIX ISl HPUOOPETEHUS yMEHUIN
OPUEHTUPOBATHCA B MHPE BEHIECTB U XUMHUYECKUX SIBJICHUHN, UMEIOLIUX
MECTO B MIPUPOJE, B MPAKTUUECKOW Y MOBCEITHEBHOW KU3HU;

+  pa3BUTHE YMEHHI U CIIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO OJKCIIEpUMEHTa, COOJIOJEHUEM  MPaBUI
0e301acHOro O0paIeHus ¢ BEIIeCTBAMH.

Hapsigy ¢ atuM, cogepskareiabHas XapakTEpUCTHKA LEJeH U 3a/ay U3ydeHus
npeaMera B MporpaMMe Kypca YTOYHEHAa M CKOPPEKTHUPOBaHA B COOTBETCTBUU C
HOBBIMHM TMPUOPUTETAMU B CHUCTEME CpeaHero oduiero odpazoBanusi. CerogHs B
MPENoIaBaHUH XUMUU B OOJIbIIIEH CTENEHN OTAAETCS MPEANOUYTEHNE TPAKTUIECKON
KOMIIOHEHTE COJAEpX aHusi OOy4yeHHUs, OpPHEHTHPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA 00IIe00pa30BaTeIbHON OpraHu3alliy, BIAACIONIETO HE HaOOpOM
3HaHWM, a (PYHKIIMOHAIIBHOM T'PaMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHHUSIMHU
AKTUBHOT'O MOJYYEHUS! 3HAHUW 1 TPUMEHEHHS UX B PEAIbHOW JKU3HU JIJIS1 PELICHUS
MPaKTUYECKUX 3a]1a4.

B cBs3u ¢ oTuM mnpu uzydeHun mnporpammbl «IIpakTUKyM MO XUMHN»
JOMUHUPYIOILIEe 3HaU€HUE MPUOOPETAIOT TaKKe LIeJIU U 3a]1a4H, KaK:

ajanTtamus o0y4yaroluxcsi K yCJIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHupOBaHUE  HWHTEIJICKTyalbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K



caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY NPHUHITHIO IPaAaMOTHBIX
pEIICHU B KOHKPETHBIX XKU3HEHHBIX CHUTYaIlUSX, CBSA3aHHBIX C BEIIECTBAMU U WX
npuMeHeHueM; GOpMUPOBaAHUE Y OO0YYAIOIIUXCSl KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITCTCHIINH), WMECIOIINX YHUBEPCATHLHOE 3HAUYCHHWE I Pa3IMYHBIX BHUIOB
NeSATEIbHOCTH: PEIIeHHs MpobieM, MOUCKa, aHalu3a U o0paboTku MHpOpMaIuu,
HEO0OXOAUMBIX JUIsl TPUOOPETEHUS ONBITA ACSITEIBHOCTH, KOTOPAsi 3aHUMAET BaKHOE
MECTO B TO3HAHWU XHUMHUHU, a TAaKXKE IS OLEHKH C MO3UIUN SKOJIOTHYECKOH
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MTPOLIECCOB HA OPTaHU3M
YeJIOBeKa W NPHUPOJHYIO Cpely; pa3BUTHE IO3HABATEJIbHBIX HHTEPECOB,
WHTEJUIEKTYaIbHBIX M TBOPYECKUX CHOCOOHOCTEH OOydarommxcs: CIOCOOHOCTH
CaMOCTOSATENILHO TPHUOOPETaTh HOBBIE 3HAHUS 10 XWUMHU B COOTBETCTBHH C
KU3HEHHBIMU TOTPEOHOCTSIMHU, HCIOJB30BaTh COBPEMEHHbIE HHGOPMAIIMOHHbIE
TEXHOJIOTHH JJIs TIOMCKA M aHAIN3a y4eOHOU M HayYHO-TIOMYJIsIpHON nH(popManmu
XUMHYECKOTO cojiepkaHus; (OpPMHUPOBAHUE U pPa3BUTHE Yy OOyYalOIIUXCS
aCCOLIMATUBHOIO W JIOTUYECKOIO MBILUIEHUS, HAOII0AaTeIbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, MPHU MJIAHUPOBAHUU
U TPOBEICHUU XUMHUYECKOTO OHKCIEPUMEHTA; BOCIUTAHUE Yy OOYJaromIMXCs
yOeXKIEHHOCTH B TYMaHUCTUYECKOW HANpPaBICHHOCTH XUMHH, €€ BaXKHOW pOJId B
pemeHun  ria00ajbHBIX  MPOOJIEM  PaIlMOHAIBHOTO  IPHUPOAOIOIH30BaAHUSA,
MOTOJHEHUSI YHEPIreTUYECKUX PECYPCOB U COXPAHEHHS MPUPOTHOTO PABHOBECHS,
OCO3HaHUS HEOOXOIUMOCTH OEpEeKHOTO OTHOIIEHHS K NPUPOJIE U CBOEMY
3JI0POBBIO, a TAKKE IPUOOPETEHHS OTIBITA UCIIOJIb30BAHUS TIOTYUYEHHBIX 3HAHUN JITIST
MPUHATUS TPAMOTHBIX PEIICHUH B CUTYyallusX, CBS3aHHBIX C XWMHUYECKUMHU
SIBIICHUSIMH.

B yueObnoM mutane cpemgHero oOiero oopazoBanus mporpammbl «lIpakTukym
110 XMMHUM» 0a30BOr0 YpOBHS BXOJUT B COCTaB IpeAMETHOM 00nactu « EcTecTBeHHO-
Hay4YHBIC TIPEIMETHD).

OO11ee Yncio 4acoB, OTBEIEHHBIX I U3yYCHHsI XUMHUH, Ha 0230BOM YPOBHE
cpeaHero obiiero oopazoBaHus, coctanisieT 68 yacos: B 10 kinacce — 34 yaca (1 yac
B Hezemo), B 11 knacce — 34 yaca (1 gac B Hezento).

COAEPKAHUE OBYUYEHUA

10 KJIACC

OPI'TAHNYECKASA XUMUA



Teopernueckne 0CHOBbI OPraHu4yeckoil xumui (7 4acoB)

[IpeameT oprannueckoi XMMUU: €€ BOZHUKHOBEHUE, PA3BUTUE U 3HAUCHUE B
MOJYYCHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTPOCHUS OPTraHUYECKUX
coenunenuii A. M. BytnepoBa, e€ ocHOBHbIE MosIoxkeHUsl. CTpyKTypHbIE (DOpPMYIIBI
OpraHWYecKuX BellecTB. ['omomnorusi, wu3oMepus. XHUMHUYECKas CBS3b B
OpPTraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccuUKAIMU OpraHUYECKUX BemiecTB. HoMmeHkmaTypa
OpraHMYEeCKUX COCIMHEHMH (cucTeMaThueckas) W TpPUBUAJIbHBIE Ha3BaHUS
BOKHEUIIUX MPECTAaBUTENICH KIaCCOB OPraHUYECKHUX BEIECTB.

OKCIIEpUMEHTAIbHBIE METOJIbI HM3Yy4YEHUs BEIIECTB M MX IPEBPAICHUIA:
O3HAKOMJIEHHUE ¢ 00pa3iiaMi OPraHUYeCKUX BEIIECTB U MaTepuaiaMi Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOMIOACHUE M ONUCAHUE
JEMOHCTPAIMOHHBIX ONBITOB MO IPEBPALICHUIO OPraHUYECKHUX BEIIECTB IpHU
HarpeBaHuM (IJ1aBjieHUE, OOYIIIMBAHUE U TOPEHUE).

Yraesoaopoasbl (11 yacon)

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJIOTMYECKMH psiA. Meran W d3TaH —
IpOCTEeHIlINE MPEICTABUTENN AalKaHOB: (U3NYECKHE M XUMHYECKHE CBOMICTBa
(peakuu 3aMEenIeHUs] W TOpEHUs), HAXOXKICHHE B MPUPOAE, MOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN PSAJ. DTUIIEH U MPOIMHUIEH —
MPOCTEUITNE TPEJICTABUTENN AJIKEHOB: (M3UYECKHE M XHUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THApPATAIIMU, OKHUCJICHUS U
MOJIMMEPU3ALINN ), TOTYYEHUE U TPUMEHEHHUE.

Ankanuensl: OyTtaaueH-1,3 u MetunOyrtamueH-1,3: cTpoeHue, Ba)KHEHIIHE
XUMHUUYECKUE CBOMCTBa (peakiusi mojumepuszanuu). [lomyueHrne CHHTETHUYECKOTO
KayudyKa ¥ pEe3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUN psijl. ATICTHIICH
— TPOCTEUIIMII MpeNCTaBUTEIh QJIKWHOB: COCTaB, CTpoeHUEe, (U3UYECKHE U
XMMHUYECKUE CBOWCTBA (PEAKLIUU TUAPUPOBAHUS, TaJOT€HUPOBAHUS, THAPATALINH,
TOpPEHHS] ), TOTyYEHUE U TPUMEHEHHUE.

Apenbl. benzon: cocraB, crpoeHue, (pU3MYECKUEe W XMMHUYECKHE CBOMCTBA
(peakuuu rajoreHUpPOBAaHMS U HUTPOBAHUS), MOJIYUYEHUE W HpUMEHEHUe. 10.1yon:
cocmae, cmpoeHue, uauuecKkue U  XUMUYecKue  ceolcmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NoaydeHue u npumerenue. TOKCUYHOCTh apeHOB.
['eHeTnyeckass CBSI3b MEXKY YTJIEBOJOPOJAMH, MPUHAJICKAIIUMU K Pa3IUYHbIM
KJIaccam.



[TpuposnHblE HMCTOYHMKHM YTriaeBOAOpoAOB. IIpupoaHblii ra3 W MOMyTHBIE
HepTsaHbie Ta3pl. HepTh u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeDTH:
NEPETrOHKa, KPEKUHI (TEpMUYECKUH, KaTaJIUTUYeCKHil), mupoiu3. IIpomykTel
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCHEpUMEHTAJIbHbIE METOJbl HM3YyYEHHUs BEIIECTB M UX IPEBPAILCHUN:
O3HAKOMJIEHHE C 00pa3llaMHt IIacTMacc, KayayKoB U pe3uHbl, Koyuiekuu «HedTby»
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJAOPOJOB U TaJOr€HONPOU3BOIHBIX,
nposeneHrne KoHTposnbHOW paboThl 1o Teme: «llpenenbHble W HENpenesbHbIE
YTJIEBOJIOPOBIY.

Pacuérnbie 3anaun.

Bblunciendss Mo ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BEMA,
KOJINYECTBA MCXOAHOI0 BELIECTBA MIM MPOAYKTa PEaKLMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM IPOYKTOB PEAKIIUN).

Kucaopoacoaep:kamue opranndeckue coeqnnenus (13 yacos)

[IpenenbHbIE OQHOATOMHBIE CIHHUPTHL. MeETaHON M 3TaHON: CTPOEHHUE,
du3nueckue M XUMHUYECKHE CBOMCTBA (peakiUu C aKTHUBHBIMH METaJIaMH,
rajJjioreHoBOJIOpPOJaMHU, TOpPEHUE), MpUMEHEHHE. BoAopoaHbIE CBSI3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoroaToMHbl€ CIUPTHI. DTUIIEHTIIMKOJb U MIUIEPUH: CTPOEHUE, (PU3NUECKUE
U XUMHYECKHE CBOMICTBa (B3aMMOJEWCTBHE CO IIEJIOYHBIMU METaJUIaMH,
KAueCTBEHHAs] peaklys Ha MHOrOAaTOMHbIE cHUpThl). [leficTBue Ha opraHusm
yenoBeka. [[pumeHenune rauuepuHa 1 3TUIICHTJIUKOJIA.

®deHos:  CTpOCHHE MOJICKYJIbI, (U3HUYECKHE W XUMUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerupl U Kemowsi. DOpManpAETHI, ALETAIBACTHI: CTPOCHHE,
bu3nuecKkue U XMMHUYECKUE CBOMCTBA (peakUUU OKUCIEHHUS U BOCCTAHOBJICHMS,
KaueCTBEHHbIE PEAKIIMH), TOJYyUYE€HUE U TPUMEHEHUE.

OHOOCHOBHBIE NpeiebHbIe KAPOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYCHas
KHCJIOTBL: CTPOEHHE, (PU3NYECKHe U XMMUUYECKUE CBOICTBA (CBOMCTBa, 0OIIME IS
KJ1acca KMCIIOT, PeaKIus dTepuPpHUKaim), HoJydyeHue u npuMenenue. CteapuHoBast
Y OJICMHOBAs KUCJIOTHI KaK MPEICTABUTEINN BHICHINX KapOOHOBBIX KUCIOT. Mbliia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBUE.

CnoxHbIe 3(pUPHI KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX
adupoB. Kupel. ['uaponus xupoB. [IpumeHenue xupoB. buonmornueckas poib
JKHUPOB.

YraeBojsl: cocTaB, KjaaccupuKaius yrieBoa0B (MOHO-, AU- U MOJUCAXaPHU/IbI).
['moko3a — TPOCTEUIMKA MOHOCAXapw: OCOOEHHOCTH CTPOCHHS MOJEKYIIHI,
dbuznyeckre U XUMHUYECKHUE CBOMCTBa (B3aumMoieicTBue ¢ ruapokcugom meau(ll),



OKHCJICHME aMMHa4YHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHUE,
OpOKEHHUE TII0KO3bl), HAXOXKJCHUE B IPUPO/IE, TPUMEHEHUE, OMOJIOTHYECKast pOJlb.
dotocuHTe3. pyKTO3a KAK U30MEP TIIFOKO3HBI.

Kpaxman u nemntono3a Kak NpupoaHbie noauMmepbl. CTpoeHue Kpaxmalia U
uemnono3bl.  dusznueckue W XUMHYECKHE CBOWCTBA Kpaxmana (TUIpOJIn3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAJIbHBIE METOJIbl HM3Yy4YEHUs BEIIECTB M MX MPEBPAICHUIA:
MpPOBE/ICHNE, HAONIOJACHUE M ONMUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIIUM OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STAaHOJA
okcusioM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJICUCTBUE TIIMIIEPUHA C
ruapokcuiom menu(ll)), anpaerugoB (OKMCICHUE aMMUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u rugpokxcugom memu(Il), B3auMopeilcTBHE KpaxMala C HOJAOM),
npoBeneHue KontponbHoi paboTsl «OHOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI.

Pacuérnbie 3agaun.

Boluncienuss Mo ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WJIM MPOJIYKTa PEAKIMH IO U3BECTHBIM Macce,
00BbEMY, KOJMYECTBY OJHOTO M3 HUCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIUN).
[IpoBenennie  mpaktuueckoid  pabotel  «WmeHTudukamus  OpraHUYECKUX
COCIVHEHUI.

BricokoMmouiekyIsspHbIe coennHenns (3 yaca)

OCHOBHbBIE MOHATUS XUMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEMECHb MOJMMEPHU3AIUU, CPEIHSS MOJICKYJIsIpHAas
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHUNH —
MOJIMMEPHU3ALMS U TTOJIMKOHICHCAIIHS.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4Y€HUs BEUIECTB M HUX IPEBpPALICHUMN:
O3HaKOMJIEHUE C 00pa3lamMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAacc,
kayuykoB. lIpoBenenue mnpaktuueckoi paboTsl «Pacrno3HaBaHue IutacTMacc |
BOJIOKOHY.

MesknpeaMeTHbIE CBS3H.

Peanmusanuss MeXNpeaMETHBIX CBA3EH IIPU M3YYEHHMM DJIEKTMBHOIO Kypca
«IIpaktrkym o xumum» B 10 Kitacce OCyIIECTBIIIETCS YEPE3 UCIOIB30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U TOHATUHN, SBIISIOIIUXCSI CACTEMHBIMHU
JUISL OTAEINIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO011e ecTeCTBEHHO-HAYUHbIE MOHATHS: SIBJICHUE, Hay4YHbIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, KJIacCU(pUKaLUs, MEePUOANYHOCTb, HAOIIOJCHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIMPOBAHUE.



@usnka: MaTepus, DOHEpPrus, Macca, arToM, DJJEKTPOH, MOJEKYJa,
HSHEPreTUYECKUI YypOBEHb, BEIIIECTBO, TENO, OO0BEM, arperarHoe COCTOSHUE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AMHUITBI UX U3MEPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
¢doTtocuHTE3, OMOJOTMYECKH aKTHUBHbIC BemiecTBa (OENKH, YIIIEBOABI, KHUPBI,
(bepMeHThI).

['eorpadusi: MuHEpanbl, TOPHbIE MOPOJbI, MOJE3HbIE HUCKOMAaeMble, TOILIHBO,
peCypChl.

TexHonorus: NUINEBBIE MPOAYKThI, OCHOBBI PAllMOHAJIBHOIO IHUTAHMUS,
MOIOIIIME CPENICTBA, JIEKAPCTBEHHBIE 1 KOCMETHUYECKUE IPENApaThl, MaTepUabl U3
VMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Copep:xanne kypca 11 kinace Teopernueckue 0CHOBBI 001IeH XUMHUHU

Tema 1. BBenenue. (4 yac)

OO6mue TpeboBaHMS K PEUICHUI0 XUMHYECKUX 3a]1ad. DJIIEMEHThl MaTeMaTUKU
B xumuu. Mexnaynapoanas cucrema enuHun,  (CH). CBszp  Mexay
bu3uKoOXUMUYEeCKUMU BeTuurnHamMu. CriocoObl perieHus 3a1ad.

Tema 2. 3agaun Ha razosbie 3ak0HbI. (10 gac)

["a30BbIC 3aKOHBI: 3aKOH ABOTQIPO M €T0 CIEICTBUS; O0BEIMHEHHBIN ra30BbIN
3akoH bois-Mapuorra u ['eii-Jlroccaka. YpaBuenue MenneneeBa-Knalinepona.
[In10THOCTH ra3a, OTHOCUTEJIbHAS MUIOTHOCTh. HopMmanbHbIE YCIIOBUS U YCJIOBHS
OTJINYHbIE OT HOpMajbHBbIX. COCTaBJICHUE U HCIOJIB30BAHHE AITOPUTMUUECKUX
MPEANUCAHUM.

3aga4un Ha COOTHOIIEHHNE OCHOBHBIX XapaKTEPUCTHUK Ta30B.

3agaun Ha HAXOXK/ICHUE MOJIIPHOM MAacChl CMECH T'a30B.

3a7aur Ha HAXO0XKJIEHHWE COCTaBa CMECH Ira30B 10 MOJISIPHOM Macce.

3aJauM Ha CMECH Ta30B.

3amaun Ha omnpeaenenue o60bémHOW gonu (%), MombHOU gonu (%)
KOMIIOHEHTOB Ira30BOM CMECH.

3agaun Ha HAXOXKJEHUE COCTaBa ra30BOM CMECH MOCIIEC PEAKIINU.

3amaun HAa UBMEHEHHE 00bhEMA Ta30BOM CMECH B PE3yJIbTaTe PEaKIuu.

3agauu Ha O30HUPOBAHHBIN KUCIOPO/I.

3a1aur Ha TOPEHUE TOTUINBA.

CwMmenraHable 3a1a4u



Tema 3. PacuéTrsl 10 ypaBHeHHAM peakumii (8 yac)

PacueTsl 110 ypaBHEHUSM peakluid, €CIM OJHO U3 BELIECTB B3STO B U30OBITKE.
Onpenenenue coctaBa coiu (KHUCash WM CpPEHAs) IO MaccaMm BEIECTB,
BCTYNAIOIIMX B peakiuio. Perenue 3a1a4, pacKphIBaIOIUX 00pa30BaHUE KUCIBIX U
cpenHux coiiei HochHOpPHON KUCIOTHI.

Omnpenenenne coctaBa JIByX-TPEXKOMIIOHEHTHOIN CMECH 110 MaccaM BEIIECTB,
00pa3yIoIIMXCs B X0/J1€ OJJTHOW MJIM HECKOJIBbKUX peakiuil. 3aj1auu Ha olpeaesieHue
COCTaBa COJIEH IpPHU pPEaKLUsAX CaMOOKHCIEHMSI-CAMOBOCCTAHOBJICHMS. 3aJaud Ha
aseKkTpoin3. COCTaBIEHHE U UCTIOIb30BAaHUE AITOPUTMUUYECKUX MPEAINCAHNAMN.

CMeladHbie 3a1a49u.

Tema 4. Konuenrpauusi pactBopos. (7 4ac)

BripaxkeHne coctaBa pacTBOPOB: MAaccoBasi A0JIA, MOJSIpHAsl KOHLIEHTPALIMS.
Brruncnenne Maccel paCTBOPEHHOTO BEIIECTBA M PACTBOPUTEIIS ISl IPUTOTOBJICHUS
OTIpeJIeICHHOW Macchl (Miu o0BbEMA) pacTBOpa C 3aJaHHOW KOHIIEHTpaIUeH.
PactBopumocTh. PacueTsl Ha OCHOBE HCIOJIb30BaHUS I'paUKOB PACTBOPUMOCTH.
Briunucnenne pH pactBopoB. PacueThl 1o ¢opmyiiaM BeIIECTB, COAECPKAIIMX
KPUCTAJUTN3aMOHHYI0 BOJy. COCTaBIIEHHE M HCHOJb30BAHUE AJTOPUTMHUYECKHUX
npeanucannii. CMeaHHbIC 3aa4U.

Tema 5. 3agaun mo oprannveckoi xumMum (5 yac)

Haxoxpaenue hopMyi, eciid U3BECTHBI MAaCCOBBIE 10U AJIEMEHTOB. 3aJ1a4u Ha
onpenenieHre GopmyJl, €CIIM U3BECTHBI MacChl WU 00bEMBI MPOAYKTOB CTOPAHMUS.
3agaun ¢ WKCMOJIb30BAHUEM CXEM MpEeBpallecHUd OpPraHuYeCKUX COCIUHEHUMH.
DKCcNepUMEHTaIbHbIC 3a7]a4u: MPOBEACHUE «MBICJIEHHOTO YKCIIEPUMEHTA.

CwMmenraHHbIC 3aa9H.

MesknpeaMeTHbIE CBS3H.

Peanuzanusa MexxnpeaMeTHBIX CBs3€M B IporpamMme «lIpakTukym no xummm» B
11 xmacce ocymiecTBiIsIeTcs 4Yepe3 HCIOIb30BaHME KaK OOLIUX E€CTECTBEHHO-
HAyYHBIX TOHSITUN, TaK U TOHITUH, SBISIOMIUXCS CUCTEMHBIMH ISl OTACIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO LUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHATHSA: Hay4HbId (DaKT, TMIOTE3a, 3aKOH,
TEeOpusl, aHalu3, CHHTE3, Kiaccudukamus, TMepUOJUYHOCTh, HAOI0EeHNE,
HKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHHE, SIBICHHE.

®duzrka: MaTepusi, SHEPrusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH,
U30TOI, PaJAMOAKTUBHOCTb, MOJIEKYJIA, JHEPTETUUECKUI YPOBEHB, BEIECTBO, TEIIO,
00BEM, arperaTHo€ COCTOSIHME BEIECTBA, (PU3NYECKHE BETUUYMHBI U €IUHUIBI UX
WU3MEPEHHUS, CKOPOCTb.

buonorus: knetka, opraHmm3M, JKocucTtema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.



['eorpadusi: MuHepasnbl, TOPHBIE MOPObI, MOJE3HbIE UCKOMAEMbI€, TOILIUBO,
pecypcehl.

TexHoyOrus: XUMHUYECKasi MPOMBIILUICHHOCTh, METAJLTYPrusi, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHAJIOB, CEIbCKOXO35UCTBEHHOE IMPOU3BOJICTBO, IHUIIECBAs
MPOMBIIICHHOCTh,  (papMalneBTHUECKass  MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO
KOCMETUYECKUX TPEernapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepHUaJIoB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI KYPCA
«IIPAKTUKYM 110 XMUMHUN» HA BA30BOM VYPOBHE CPEIAHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJlbTaTaM OCBOCHHS
OOyJaronmMMHCsl TPOTpaMM CpemHero ooOmero o0pa3oBaHus (JTUYHOCTHBIM,
METanpeJMETHBIM U NpeAMETHbIM). HaydyHo-MeTroanueckoil OCHOBOM st
pa3paboTKu IMJIAaHUPYEMBIX PE3yJbTATOB OCBOCHUSI MPOTPAMM CPETHETO OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBUM € CHCTEMHO-JIESITEIBHOCTHBIM IMOJXOJIOM B CTPYKType
JUMYHOCTHBIX PE3yJIbTATOB OCBOCHUS TpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHUsA BBIJCICHBI CIEAYIONIME COCTABJISIONIME: OCO3HAHUE
OOy4YaloIMUMHUC POCCUUCKON TPaKIAHCKONW HWJIECHTUYHOCTU — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCT U CAMOONPEICIICHUIO; HaUYue MOTUBALUU K
OoOyYeHHIO; IIEeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIICHHU JIMYHOCTU Ha
OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPaJUIIMKI 0a30BOM HAyKH XUMUU;
TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIUXCsi PYKOBOJACTBOBATHCS B CBOEH
JEATEIIbBHOCTH 1IEHHOCTHO-CMBICJIIOBBIMM YCTAHOBKAMH, MPUCYIIUMH ILEJIOCTHOU
CUCTEME XHMHYECKOrO0 OOpa3oBaHUs; HaJW4yue IMPABOCO3HAHUS SKOJOTMYECKOU
KYJIBTYPBI U CIIOCOOHOCTU CTABUTh

L[EJIX U CTPOUTH KU3HCHHBIE TIJIAHBI.

JIndHOCTHBIE PE3YJNBTaTBl OCBOEHHUS MporpaMmbl «IIpakTukym mo Xxumun»
JIOCTUTAIOTCSI B €IMHCTBE Y4Ye€OHOW W BOCHUTATENIbHOW JIESITEJILHOCTH B
COOTBETCTBUHU c T'YMaHUCTUYECKHUMH, COLIUOKYJIbTYPHBIMU,
JTyXOBHOHPABCTBEHHBIMU LIEHHOCTSIMH M HJACAJaMH POCCUHCKOTO T'Pa)XIaHCKOIrO
oOIecTBa, MPUHATHIMU B OOIIECTBE HOPMaMHM M TPABWIAMH TIOBEACHHS,
CIIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOTIO3HAHUS, CAaMOPA3BUTHUS U HPABCTBEHHOTO
CTAHOBJICHUSI JINYHOCTH 00YyUYarOIIUXCSl.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHUS NpeaMeTa «XHUMHUSD»  OTPaAKaAIOT
c(hOpPMHPOBAHHOCTh OTBITA IMO3HABATEIIBHOW M TMPAKTHUYECKOW JIeATeITLHOCTH
OOy4Jaronuxcs 1Mo peaanu3alii MPUHSITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxaaHCKOTro BOCIIMTAHMSI

OCO3HaHMS O0YYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX TIPaB M 00S3aHHOCTEH,
YBOKEHHSI K 3aKOHY U IMPABOIMOPSJKY; MPEICTABICHUS O COIMAIbHBIX HOpMax U
MpaBUJIax MEKJIUYHOCTHBIX OTHOIIIEHUHN B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHON TBOPYECKOW NEATEIBHOCTH MPH CO3JaHUU YUCOHBIX
MPOEKTOB, PEIICHUU YUEOHBIX U MO3HABATENIbHBIX 3a]1a4, BHIOJHECHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH IMOHUMAThH U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U

apTyYMEHTBI JIPYTUX IIPU aHATIU3€ PAa3IMYHBIX BUJIOB YUEOHOU JAEATEILHOCTH;

2) IaTPUOTHYECKOI0 BOCITUTAHHUSA:

[IEHHOCTHOI'O OTHOIIICHUS K HCTOPUUECKOMY U HAYyYHOMY HACIIEIUIO
OTEUECTBCHHOW XWMHUM, YBaXKEHUS K MPOIECCY TBOPUYECTBA B OOJIACTH TEOPUU H
MPAKTUYECKOTO MPUMEHEHUS XUMHUH, OCO3HAHUS TOTO, YTO TOCTUKEHUS HAYKHU €CTh
pe3ynbTaT JIUTENBHBIX  HAONIONCHHWM, KpPOIMOTIMUBBIX  JKCIEPUMEHTATHHBIX
MTOMCKOB, TOCTOSIHHOTO TPyJla YUY€HBIX M MPAKTUKOB; MHTEpPECA U MO3HABATEIIbHBIX
MOTHBOB B MIOJIYY€HUH U MOCIICAYIOIIEM aHAIU3€E

MH(pOpMAIIH O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUMU;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHMA:

HPABCTBEHHOI'O CO3HAHUS, ATHUYECKOTO IOBEAEHHUS; CIIOCOOHOCTH OLEHUBATh
CUTYalli, CBS3aHHBIE C XMMHYECKMMHU SIBICHUSMH, U MPUHUMATH OCO3HAHHBIC
pElICHUs, OpPUEHTHPYSICh HAa MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTU;
TOTOBHOCTHU OIICHUBATh CBOE MOBEACHHUE U MOCTYIIKH CBOUX TOBAPHUIIIECH C MO3UIIUI
HPABCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHUE TIOCIEACTBUN ITHX MOCTYIKOB;
4)popmMupoBaHus KYJIbTYPHI 310POBb:

MOHUMAaHUS LIEHHOCTEN 3JJ0pOBOro U 0€30MacHOro 00pasa KU3HU, HEOOXOUMOCTH
OTBETCTBEHHOTO OTHOUIEHHSI K COOCTBEHHOMY (U3MYECKOMY M ICUXHUYECKOMY
3JI0pPOBbBIO; COOJIIOICHUSI TIPABUIT O€30IIaCHOTO OOpAIleHUsI C BEIIECTBAaMH B OBITY,
MOBCEIHEBHOM JKU3HH U B TPYJOBOM ACSITETbHOCTH; TTOHUMAHHS [IECHHOCTH MPaBUII
WHINBHUIYAITBHOTO M KOJUIEKTHBHOTO

0€3011acHOro MOBEJCHUS B CUTYaUsIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;
OCO3HaHUS MOCEACTBUNA U HENPUATHUS BPEIHBIX IPUBBIYEK (YIOTpEOICHUS
QJIKOT'0JIs, HAPKOTUKOB, KYpEHUs);

5)TpyaoBoro BoCiuTAHUSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIETOBATEIBCKOM e TEIbHOCTH,
OOIIECTBEHHO I0JIE3HOM, TBOPUYECKOM U JPYTUX BUJAX ACSITEIbHOCTH; YCTAHOBKH Ha
aKTUBHOE yYacTHE B PEIICHUH MPAKTUUECKUX 3a]a4 COLMAIHLHON HAMPaBICHHOCTH
(B pamMKax CBOETO KJlacca, IIKOJIbI);

MHTEepeca K MPaKTHUECKOMY M3YUYEHHIO PO EeCcCHil pa3IuiyHOTo poja, B TOM

YHCIie HA OCHOBE PUMEHEHUS TPEIMETHBIX 3HAHUN TI0 XUMHH;, YBAXKCHUS K TPYIY,
JIOASIM TpyJa U pe3yJibTaTaM TPYJOBOM JIEATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY HWHIUBUIYAJIbHOM TpaeKTOpUU o0O0pa3oBaHusi, Oyayuied npodeccun U
peain3anuy COOCTBEHHBIX )KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U MOTPEOHOCTEN 001ECTBA;



6)3K0JI0rH4YeCKOro BOCHIUTAHUS : SKOJIOTUUECKH 11e1ecO00Pa3HOro OTHOLICHUS K
PUPOJE, KAK HCTOYHHUKY CYLIECTBOBAHUS KU3HHU HA 3eMJIe; TOHUMAHUs
r7100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOIIEM, BIMSIHHUSI dKOHOMHUUECKUX
IIPOLIECCOB HA COCTOSIHUE IPUPOJHON M COLIMATIBHOMN CPENbL; OCO3HAHUS
HEOOXOMMOCTH UCTIOIB30BAHUS TOCTIKEHUN XUMUU IJIs1
peuIeHus BOIPOCOB PAlMOHAIBHOIO IPUPOIOIOJIb30BaHUS; AaKTUBHOTO HETIPUSATHS
JNEWCTBUM, NPHUHOCIIIMX BpEI OKpYXalolled MPUPOAHOW cpene, YMEHUs
IIPOTHO3UPOBATh HEOJaronpusTHbIE DKOJIOTUYECKHE IIOCJIEJICTBHS
INPEANPUHUMAEMbIX JACHCTBUH M NPEJOTBpAIAaTh MX;  HAJIUYMUS PA3BUTOIO
DKOJIOTUYECKOTO MBIIUICHHS, 3KOJOTMYECKOW KYJIBTYPBI, ONBITA JIEATEIBHOCTH
DKOJIOTMYECKOM  HANpPaBJICHHOCTH, YMEHHUS  pPYKOBOJACTBOBATHCS HMH B
NO3HABATEJIbHOM, KOMMYHUKAaTUBHON M COLMAIBbHOM NPAKTHKE, CIIOCOOHOCTH M
YMEHHUSI aKTUBHO MTPOTUBOCTOATH UACOIOTHH XeMopoouu;
7) eHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAyKU M OOIIECTBEHHOW MPAKTHKW; MOHMMAaHUS Cleuu(puKu
XMMHHU KaK HayKH, OCO3HaHUs €€ posiu B JOPMUPOBAHUU PALIMOHATILHOTO HAyUYHOTO
MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO MPENCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O
€AVHCTBE NPUPOABI M 4YEJIOBEKA, B NO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEN U
pelIeHnn IpooIeM coXpaHEeHUs PUPOJHOTO PABHOBECHUS; YOSKIEHHOCTH B 0CO00i
3HAYMMOCTH XUMHUHU JUIsi COBPEMEHHOW LMBWIM3ALMU: B €€ T'yMaHHCTHYECKOU
HAIPaBJIEHHOCTHU U BaKHOM pOJIM B CO3/IaHUU HOBOM 0a3bl MaTepuaibHON KyJIbTYpBHI,
pELIeHUH II00aNTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS UEIOBEYECTBA — CHIPbEBOM,
DPHEPreTUYECKON, TMHINEBOM W IKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUHU
MEIULMHBI, 00E€CIIEYEeHNH YCIOBUN YCIIEITHOTO TPYa U SKOJIOTHYECKU KOMPOPTHOI
KHU3HU KaXKJI0T0 ujieHa OOLIeCTBa; €CTECTBEHHO-HAYUYHOM I'PaMOTHOCTH: TIOHUMaHUs
CYyIIHOCTH METOJOB IIO3HAHMUS, MCHOJB3YEMBIX B €CTECTBEHHBIX HAayKax,
CHIOCOOHOCTH HCIOJIb30BaTh IMOJy4YaeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHHS
SABJICHUN OKPY>KaIOLIEr0 MUPa U MPOUCXOIAIIMX B HEM NU3MEHEHUM, YMEHUS J1€T1aTh
00OCHOBaHHBIE 3aKJIIOYEHHSI HA OCHOBE HAyUYHBIX (DAKTOB U MMEIOIIMXCS JaHHBIX C
LEIbI0 TMOJYYEHUsI JOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSATEIbHO
UCIOJIb30BaTh XUMUUECKHE 3HAHUS JIJIS pEeIIeHUs MPOOJIEM B peabHbIX KU3HEHHBIX
CUTYaLMSIX; HHTEPECa K MIO3HAHUIO U UCCIIEI0BATEIBCKOM A TENBHOCTH;
TOTOBHOCTH U CHOCOOHOCTU K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BAHMIO,
K aKTUBHOMY IOJyYE€HHUIO HOBBIX 3HaHWW IO XMMHUH B COOTBETCTBUU C )KU3HEHHBIMU
NOTPEOHOCTSIMU; ~ MHTEpeca K OCOOEHHOCTSIM TpyJa B pa3nyHbIX chepax
npodecCuoOHaATbHON
NEATEIIBHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe Pe3yIbTaThl OCBOCHHS YU4E€OHOTO MpenMeTa «XUMHUS» Ha
YPOBHE CpeHETo 00I1ero 00pa3oBaHus BKIIOUYAIOT:

3HaYUMble  JUIE  (OPMHUpPOBAHUS ~ MHUPOBO33pEHUS  OOyYaIOIIUXCS
MEXIMCIHUIUTMHAPHBIC (MEXKIPEAMETHBIE) OOIICHAYYHbIE MOHSATHS, OTPa)KaIOIIUe
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHeNU(PUKYy METOJ0B IIO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHUs, SABJICHUE,
MPOIIECC, CUCTeMa, Hay4YHBIN (PaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, HCCIEAOBaHUE, HAOIIOIEHNE, HW3MEpPEHHEe, OJKCIEPUMEHT U JIpyTHhe);
YHUBEpCAJIbHbIC Yy4eOHBIC JEWCTBUSA (TIO3HABATEIbHBIE, KOMMYHUKATHBHBIE,
pETYISATUBHEIE), o0ecneunBaromue GopMupoBaHue PyHKITMOHATLHON TPAMOTHOCTH
Y COIMAJIbHOM KOMIETEHIIUU 00yYaroOIIuXCs;

CIIOCOOHOCTH 00yUaroIMXCcs HCITOJIb30BaTh OCBOCHHBIC
MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHHUS M YHUBEpPCAIbHBIC y4YCOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MertanpenMeTHbIe PE3YyJbTaThl OTPAXAlOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TTO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJIATHBHBIMU
JICUCTBUSIMU.

OBJ1aieHNe YHUBEPCAJIbHBIMHU Y4e€OHBIMHU MO3HABATEIbHBIMHU
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaecTBUSI:

CaMOCTOSITeIbHO  (opMyJIMpOBaTh M aKTyaIM3upoOBaTh  IpoOJeMy,
BCECTOPOHHE €€ paccMaTpuBaTh; ONPENCNATh IETU JEATeIIbHOCTH, 3a/iaBas
napaMeTpbl U KPUTEPUU UX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl AEATEIHLHOCTH C MOCTABJICHHBIMU LICJISIMU;
MCIIOJIB30BaTh MPU OCBOECHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICIISITh XapaKTePHbIC MPU3HAKU MOHSITUI U yCTaHABIMBATh UX B3aUMOCBSI3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE TTOHATHUS JIJIs1 OOBSICHEHUSI OTJICTbHBIX (PaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPHUH IS KiIacCU(UKAITUN BEIIECTB U
XUMHUUYECKUX PEaKlMi; YyCTaHaBIMBAaTh MPUYMHHO-CJICJACTBEHHBIC CBSI3H MEXKIY
M3yYaeMbIMH SIBJICHUSIMH; CTPOMTH JIOTHYSCKHE PACCYXKICHHUS (MHIYKTHUBHBIC,
JNeTyKTUBHBIE, TI0 aHAJIOTMH), BBISBISTH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B
paccMaTpUBAEMBbIX SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKJIFOUCHHUS; TPUMEHSTh
B TIpoIlecCe€ TMO3HAHMS, HCMOJb3yeMble B XHMHUHM CHUMBOJIMYECKHUE (3HAKOBHIC)
MOJICIH, IPE0Opa30BLIBATh MOCIBHBIC IPEJACTABICHUS — XHMHYCCKHH 3HaK
(cuMBOJIT) BIIEMEHTA, XUMUYecKast GopMyIia, YpaBHEHHE XUMHUYECKOU PEaKITUHU — IPU
pellleHUH Y4YeOHBIX T[O3HABATENBHBIX U MPAKTUYECKUX 3a7ad, MPUMEHATH



Ha3BaHHBIE MOJICIbHBIC MPECTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUil.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th OCHOBAMH METOJI0OB HAYYHOTO MTO3HAHUS BEIIECTB U XUMUYECKUX
peakuuii; ¢GopMynupoBaTh 1€ W 33Ja4d  HCCIEIOBAaHUS, HCIOIB30BaTh
MOCTAaBJICHHBIE U CaMOCTOATENHbHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KadyecTBE
MHCTPYMEHTA TO3HAHMUSI U OCHOBBHI JUIsi ()OPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKIECHUH; BJIaJIE€Th HABBIKAMH CAMOCTOATEIHLHOTO
IUTAHUPOBAHUS U TPOBEJCHUS YUYCHHUECKUX IKCIEPHUMEHTOB, COBEPILICHCTBOBATH
yMeHHUsl HabJtoaTh 32 XOJOM Ipollecca, CaMOCTOSITENIbHO NMPOTHO3UPOBATH €r0
pe3yabTaT, GopMyJIUpoBaTh 000OIIEHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH
pe3yJIbTaTOB MCCIEAOBAHMUSA, COCTaBISATh OOOCHOBAaHHBIM OTYET O MPOJIETAHHOMN
pabote; mpuOOpeTaTh ONBIT YYEHHUYECKOH HCCIEN0BATEIbCKOM U MPOEKTHOU
JESITEIbHOCTH, IPOSIBIIATH CIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB PpEIICHUs MPAKTUYECKUX 3aJlad, MPUMEHEHUIO Pa3JIMYHBIX METOI0B
MO3HAHUS.

3) pabora ¢ undgopmanmei:

OPUEHTHPOBATHCS B Pa3IUYHBIX UICTOYHUKAX WH(MOpMAIH (HaAydHO-
MOMyJIsipHasl JIMTepaTypa XWMHUYECKOTO COJIepKaHUs, CIPaBOYHBIE TOCOOUS,
pecypcbl MHTEpHeTa), aHamM3upoBaTh MHPOPMALUIO PA3JIMYHBIX BUAOB U (Hopm
MIPE/ICTaBIICHNUS, KPUTHUYECKH OLIEHUBATH eé JIOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTB;

dbopMyIUpOBaTh 3aNPOCHl U MPUMEHATHh PA3IUYHBIE METOJbI MPU TOUCKE U
orbope wuHbOpPMAIIUM, HEOOXOAUMOW JUIS BBIOJHEHHS Yy4eOHBIX 3a7a4
ONpenenéHHOro THIA;, MPHOOPETaTh OMBIT HCIONH30BaHHUS WH(GOPMAIMOHHO-
KOMMYHHUKATHBHBIX
TEXHOJOTHA M pa3jINYHbIX MOMCKOBBIX CHCTEM; CaMOCTOSTENIbHO BBIOMPATH
onTUMalibHyt0  QopMy mpencraBieHus uHPopMmanuu  (CXembl, Tpadukwy,
TUarpaMMbl, TaONWIBI, PUCYHKA W APYTHE), UCIOJB30BAaTh HAYYHBIM S3BIK B
KauecTBEe CpeACTBAa NpH paboTe ¢ XUMHUYECKOM WHGOpMAIMEH: MNPUMEHSThH
MeXIpeaMeTHbIe ((PU3HMUYEeCKe U MaTEMaTUYECKUE) 3HAKH U CUMBOJIbI, (POPMYJIBI,
ab0peBUaTypbl, HOMEHKJATypy; HCIOJb30BaTh M MPeoOpa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€HCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMbI B XOJ€ TUAJIOTa W/Win
JTUCKYCCHM,  BBICKAa3bIBaTh  HJAEU, (POPMYyIHMpOBaTH CBOM  MPEAJIOKCHUSA
OTHOCHUTEJIHHO BBITTOJTHEHUS TPEIJIOKEHHON 3a/1aud; BBICTYNAaTh C Mpe3eHTaIuei
PE3yNBTaTOB TO3HABATEIHLHOW NEATEIHHOCTH, MOJYYCHHBIX CaMOCTOSTEIBHO WIIH
COBMECTHO CO CBEPCTHHKAMHU TIPU BBITIOJHEHUH XUMHUYECKOTO JKCIEPUMEHTa,



NPaKTUYECKOH paboThl 1O HCCIEIOBAHUIO CBOMCTB H3Y4aeMBIX BEIIECTB,
peanu3anuu y4eOHOTO MpoeKTa U (POPMYIHPOBATH BBIBOABI IO pPE3yJibTaTaM
POBEAEHHBIX UCCIEIOBAHNHN IMYTEM COTIIACOBAHMS MTO3UIIHIA B X07e 00CYKICHUS U
oOMeHa MHEHUSMU.

OsgJlaieHHe YHHBEPCAJbHBIMHU PeryJIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IO3HABATEIHHYIO
NesITebHOCTh, ONpeneisist €€ Lead M 3a7aud, KOHTPOJMpPOBaTh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATh MpeAjaraeMblii  ajiropuT™M JACUCTBUM Tpu
BBIMIOJTHEHUH Y4YeOHBIX W HCCIENOBATENIbCKUX 3a/lad, BBIOMpATh HamOolee
3¢ (deKTUBHBIA CMOCOO WX peuieHus ¢ y4E€TOM TOMYyYEHHUS HOBBIX 3HAHUNA O
BEIIECTBAX M XHUMHYECKUX PEAKIMSIX; OCYIIECTBIATH CAMOKOHTPOJb CBOEH
JesITEILHOCTH HAa OCHOBE caMOaHaln3a 1
CaMOOLIEHKHU.

HPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenMeTHbIE pe3yJIbTaThl OCBOCHHUS OJNEKTUBHOTO Kypca «lIpaktnkym mo
XUMHUU» OTPaXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, POJIA XUMHUH B IO3HAHUU SIBJICHUH IPUPOJIBI,
B (OpPMHpPOBAHMU MBILUIEHUS W KYJbTYpPbl JIMYHOCTH, €€ (YHKIIMOHAIBLHON
I'PaMOTHOCTH, HEOOXOAUMOM JIsl PEeIICHUs MPAKTUYECKUX 3a/1a4 U HKOJIOTUYECKU
000OCHOBaHHOT'O OTHOILIEHHSI K CBOEMY 3J0POBBIO W MPHUPOAHON Cpelie; BIIaJICHUE
CUCTEMOM XMMUYECKUX 3HAHUM, KOTOPas BKJIKOYAET: OCHOBOMOJIATAIOIINE ITOHATHS
(XMMUYECKUI DJIEMEHT, aToM, OJJEeKTpOHHas o00o0JiouKa aroma, MOJeKyJa,
BAJICHTHOCTb,  DJIEKTPOOTPULIATENIBHOCTh, XUMHYECKasi CBSA3b, CTPYKTypHas
dopmyna (pa3BépHyTass U COKpallEHHAas), MOJIb, MOJISIpPHAs Macca, MOJISPHBIHI
O00BEM, YTIEpOIHBIN cKeneT, (yHKUHMOHAJbHAs TIpyIa, pajukail, H30MeEpHs,
U30MEPBI, TOMOJIOTUYECKUM PAL, TOMOJIOTH, YTJIEBOIOPOIBI, KHUCIOPOA U
a30TCOAEpXKAIME COCOWHEHUS, MOHOMEp, TOJHUMEDP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS); TEOPHUM W 3aKOHBI (TEOpHUsS CTPOECHUS
opranndeckux BemiecTB A. M. bytnepoBa, 3aKkOH COXpaHEHHUS! MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUM S3bIK XWMHMHM; MHUPOBO33PEHUECKHE 3HAHU,
JeXaluye B OCHOBE ITOHMMAHMS IPUYMHHOCTH MU CUCTEMHOCTH XHWMHYECKHUX
SBJICHUM, (PAKTOJIOTUYECKUE CBEIACHHUS O CBOICTBaX, COCTaBe, MOJYYEHUU U
0e30MacHOM HCIOJb30BAaHUM BAXKHEUIIUX OPraHUYECKHX BEUIECTB B OBITY H
NPAKTHYECKON JEesTeNbHOCTH YeJoBeKa; COPMUPOBAHHOCTh YMEHHUMN BBISBISATH



XapaKTepHbIE MPU3HAKU MOHATUN, YCTAHABIMBATh UX B3aUMOCBA3b, UCIOJIb30BaTh
COOTBETCTBYIOIINE TIOHATHS TPH OMHCAHUHM COCTaBa, CTPOCHUS W TPEBPAIICHHMA
OpraHMYeCKUX  COCAMHEHHWH; CPOPMUPOBAHHOCTH YMEHUH  HMCIOJb30BaTh
XUMUYECKYI0O CHUMBOJIMKY JJIi COCTABJICHHS MOJEKYJSIPHBIX W CTPYKTYPHBIX
(pa3BEépHYTOH, COKpalIEHHON) (OpMya OpPraHMYECKMX BEIIECTB M ypPaBHECHHM
XUMHUYECKUX PEeaKInii, U3roTaBlIMBaTh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB
UL  WUTIOCTPAllMA ~ UX  XUMHUYECKOTO W MPOCTPAHCTBEHHOTO  CTPOCHMS;
chOpPMHPOBAHHOCT, YMEHUW yCTaHABIMBATh MPUHAIJICKHOCTh H3YYCHHBIX
OPTraHUYECKUX BEIIECTB IO HMX COCTaBy W CTPOCHHIO K OMNpeAcIEHHOMY
KJIacCy/Tpynne coequHeHUuN (YTJIeBOIOPOJbl, KHCIOPOJ U a30TCOAECpKallue
COCIMHCHUS, BBICOKOMOJICKYJIIPHBIC COCIWHEHWs), JaBaTh WM Ha3BaHUS II0
cuctematudyeckoil Homenkiarype (IUPAC), a Takke NpuBOAUTH TPUBUAIBHBIC
Ha3BaHUS OTACIBHBIX OPTraHWYCCKUX BEIICCTB (ITWUJICH, IPOIMJICH, alleTHJICH,
ATWJICHIJIMKOJb, TIUIEPUH, (PeHON, (opManbiaerui, aneraiblerull, MypaBbHHAs
KHCJIOTA, YKCYCHAsi KUCIIOTa, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIOTA, TII0K034,
bpykTO3a, Kpaxmal, [eJUTI0103a, IIHIIHH ); CPOPMUPOBAHHOCTDh YMEHHUS ONPEIEISATh
BUJIbI XUMHYECKOU CBSI3U B

OpPTaHUYECKUX COCTMHCHMIX (OAMHAPHBIC U KpaTHBIC); cPOPMUPOBAHHOCTH YMECHUS
MIPUMEHSTH MOJI0KEHUS TEOPUHU CTPOCHUS OpraHndeckux BemectB A. M. bytineposa
JUTsl OOBSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH
COXpaHEHHUS MacChl BEIIECTB; CPOPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh
COCTaB, CTpoeHHe, (u3Myeckue W XUMHYECKHE CBOMCTBA  THUIMUYHBIX
MIPEICTaBUTEIICH Pa3IMYHBIX KIIACCOB OPTAaHMYECKUX BEIICCTB (METaH, 3TaH, dTHJICH,
MPONMWJICH, aleTwiIeH, OyramueH-1,3, metmnOyramuen-1,3, OEH30J, METaHOJI,
ATaHOJI, STUJICHTJINKOJIb, TIHIICPHUH, ()EHOII, alleTAIbICTHI, MypaBbHHAS U YKCyCHAs
KHUCIIOTBI,  TJIIOKO3a, Kpaxmall, IeJUII0JI03a, aMUHOYKCYCHasi  KHCJIOTa),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBA3b  MEXKIy HHMH  ypaBHCHHSIMH
COOTBETCTBYIOIIUX XHMHYECKHUX PEAKIHMH C HCIOIb30BAHUEM CTPYKTYPHBIX
dbopmys;  chOpMUPOBAHHOCTH YMEHHUS XapaKkTepu30BaTh HUCTOYHUKH
YIJICBOJIOPOJHOTO  CBIpbsl  (He(Th, NPUPOAHBIA Ta3, Yrojib), CIOCOOBI HX
nepepaboOTKM W TMPAKTHYECKOe TMPUMEHEHHWE TMPOAYKTOB  TEpepadOTKH;
c(hOpMHPOBAHHOCTH YMEHUI TPOBOJUTH BBIUMUCICHUS M0 XUMHUUYECKUM YPaBHEHUSAM
(Macchl, 00bEMa, KOTUYECTBA MCXOJHOTO BEHIECTBA WJIM MPOJYKTa PEAKIHH IO
U3BECTHBIM Macce, 00BhEMY, KOJMYECTBY OJIHOTO W3 HMCXOJHBIX BEIISCTB WM
MPOYKTOB PEAKIINH); CPOPMUPOBAHHOCTh YMEHHUI BIAJETh CUCTEMOM 3HAHUI 00
OCHOBHBIX METOJIaX HAyYHOTO IMO3HAHMS, UCTIOJB3YEMbBIX B XUMHUHU TIPH HU3YYCHHUH
BCIIECTB W XUMHUYECKUX sBJICHUN (HAOMIOMEHWE, W3MEpEHue, IKCIEPUMEHT,
MOJICJIMPOBAHUE), MCIIOJIb30BaTh CHCTEMHBIC XUMUYCCKHAE 3HAHUS ISl TIPUHSTHS
pEIIeHU B KOHKPETHBIX XKU3HEHHBIX CUTYaIUSX, CBA3aHHBIX C BEIIECTBAMU U UX



npuMeHeHueM; chOpMHPOBAHHOCTh YMEHHMI cOOMIOAaTh MpaBuUiia MOJIb30BAHUS
XUMUYECKOM TOCYJOM M JIaDOpaTOpHBIM OOOPYJOBAaHMEM, a TaKKe IpaBUia
oOpalieHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBITOJHEHHUIO
7a00pPaTOPHBIX XUMHYECKUX OMBITOB; C(OOPMUPOBAHHOCTh YMEHHI MJIaHUPOBATH U
BBITIOJIHATh XUMUYECKUM SKCIIEPUMEHT (ITPEBpAIlleHHs] OPTaHUYECKUX BEIIECTB MPU
HarpeBaHHM, MOJYYCHHUE STHICHA U U3YUYEHHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIUN
OpraHUYECKUX BELIECTB, A€HATypauus O€IKOB IIPHU HArPEBAHWUH, LIBETHBIE PEAKIINU
O€JIKOB) B COOTBETCTBUHU C MpaBUJIAMU TEXHUKU O€30MacCHOCTH MPHU OOpaIICHUH C
BelIeCTBAMH U J1aOOpaTOPHBIM O0OpYIOBaHHEM, IMPEACTABIATh PE3yJIbTaThl
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3aluCHh YPaBHEHUN COOTBETCTBYIOIIUX
peakiuii ¥ (QOpMYyIMpOBaTH BBIBOABI Ha OCHOBE JTHX pE3yJIbTATOB;
chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  aHAIM3UPOBATH  XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJIYy4YaeMyl0 W3 pPa3HbIX MCTOYHUKOB (CpEeACTBA MacCOBOM
undopmaruu, WHTEpHET U Apyrux); cPOpMUPOBAHHOCTH YMEHUH COOMIOAATH
npaBuia 5SKOJIOTMYECKH LEIecO00pasHOro NOBEACHUS B OBITY U TPYyIOBOH
JEATEIIBHOCTH B LIEJISIX COXPAHEHUs CBOETO 30POBbS U OKPYKAIOLIEH ITPUPOIHOU
Cpenabl, 0CO3HABATh OMACHOCThH BO3JEHCTBHS HA KUBBIE OPTAHU3MBI ONPEIEIEHHBIX
OpraHUYECKUX BEIIECTB, MOHUMAas cMbIci noka3arend [1/IK, moscHiITh Ha npuMepax
CHI0cOObI YMEHBIIIEHUS U NPEJOTBPAIICHUS UX BPEAHOTO BO3ACUCTBUS HA OPTaHU3M
YeJoBeKa; I Oo0y4arouuxcsi ¢ OrPaHMYEHHBIMH BO3MOKHOCTSIMU 3JI0POBbSI:
YMEHHE MPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEILECTB
U XUMHUYECKUX SIBICHUU; ISl CJIENbIX U CIA0OBHUIASIIMX OOYyYarOlIUXCs: YMEHUE
UCIIOJIb30BaTh pebe(HO-TOUCUHYIO cucteMy obo3HadyeHuit JI. bpaiins nmis 3anucu
XUMHUYECKUX (hOPMYIL.

11 KIIACC

[IpenmeTHbIe pe3yJIbTaThl OCBOCHUS MporpaMmbl «IIpakTMkym mo Xumum»
OTPaXaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KApTUHBI MUPA, POJIU XUMHUHU B IO3HAHWUU SIBIICHUN PUPOJIbL,
B (OPMUPOBAHUM MBINUICHUS M KYJBTYPhl JUYHOCTH, €€ (YHKIIMOHAILHON
IPAaMOTHOCTH, HEOOXOAUMOM JIJIsl pelIeHUs MPaKTUUECKUX 3a/ad U IKOJOTUUECKHU
000CHOBaHHOTO OTHOIIICHUSI K CBOEMY 37I0POBBIO U MIPHUPOJTHOU Cpeie; BIaJcHUE
CUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOPasi BKIIOYAET: OCHOBOIOJATaloIIe MTOHITHS
(XUMHUYECKHI DIIEMEHT, aTOM, HU30TOII, S-, P-, - 3JIEKTPOHHBIC OPOUTAIH ATOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJIAPHBINA 00BEM, BaJICHTHOCTD, DJIEKTPOOTPHUIIATEILHOCTD,
CTENEHb OKHCIICHHWS, XUMHUYEeCKas CBS3b (KOBaJCHTHAs, WOHHAs, METaJUIM4yecKas,
BOJIOPOJHASA), KpUCTAJUIMYECKas PEeIIETKA, TUMbI XUMUYECKHUX pPEaKIuid, pacTBOp,



AIEKTPOJIUTBI, HEAIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAs NUCCOLMALMSA, OKUCIUTEND,
BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOM pEAKUUU, XUMUYECKOE PABHOBECHUE);
TEOpPUH M 3aKOHBI (TEOpHUs SJIEKTPOJIUTUYECKON ITUCCOLMAINM, MEPUOTUUYECCKUN
3akoH /. . MenaeneeBa, 3aKOH COXPaHEHUSI MACChI BEILIECTB, 3aKOH COXPAHEHUS U
NpeBpallleHus] DHEPrUM NpU  XUMUYECKUX  PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUH, MUPOBO33PEHUYECKHE 3HAHUSA, JIKAIINE B OCHOBE
MOHMMAHUS  MPUYMHHOCTM M CHUCTEMHOCTH  XUMHYECKUX  SBJICHUH,
dakToIOorMYecKue CBEACHUS O CBOMCTBaxX, COCTAaBE, MOJYYEHHH M 0O€30IacHOM
UCIIOJIb30BaHUHU BAXKHEUIINX HEOPTaHWYECKUX BEUIECTB B OBITY U MPAKTHUUYECKOM
NESATEIbHOCTH 4eNloBeKa; C(HOPMHUPOBAHHOCTh YMEHUU BBISIBIISITH XapaKTEPHbIE
NPU3HAKKM  MOHATHHA,  yCTaHaBIMBAaTh MX  B3aWMOCBS3b,  HMCIOJIb30BaTh
COOTBETCTBYIOIIIME MOHATHS NPU ONHCAHUUA HEOPraHWYECKUX BEIIECTB M UX
NpeBpalleHuil; CPOPMUPOBAHHOCTh YMEHHMH  HMCIOJb30BaTh  XHMHYECKYIO
CUMBOJIMKY JJIS COCTaBJICHUsI (hOPMYJI BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKITUH,
cuctematudeckyto HomeHknaTypy (IUPAC) u TpuBHalibHbIE HA3BaHUSI OTAEIIBHBIX
HEOPTaHWYECKUX BeHIECTB (yrapHblii ras, YTJEKHCIBIA Ta3, aMMUaK, raméHas
U3BECTh, HETallI€HAsl U3BECTh, TUTHEBAS COJIA, IUPUT U IpyTrue); cHOPMHUPOBAHHOCTH
YMEHH ONPENIENATh BAJIEHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COEIMHEHUSX PA3IMYHOrO COCTaBa, BUJ XUMHUUECKOU CBs3U (KOBaJICHTHAs, MOHHAS,
MeTaJUIMYecKasi, BOJOPOAHAs) B COCIMHEHMSX, TUI KPUCTAIUIMYECKOH pPEIIETKU
KOHKPETHOTO BeIIeCTBa (aTOMHasl, MOJEKYJISpHAas, WOHHAs, METaJTn4YecKas),
XapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX COCIUHEHUN;
chOpMHUPOBAHHOCTh YMEHHUI YCTaHaBJINBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HX COCTaBy K ONpEIEIEHHOMY Kiaccy/rpynmne
COEIMHEHUI (MPOCThIC BEIIECTBA — METAIBI U HEMETAJUJIbl, OKCHUJIbI, OCHOBaHUS,
KHCIIOTBI, aM(OTepHblE TUAPOKCHUIBI, COJHK); C(HOPMUPOBAHHOCTh yMEHUH
packpbIBaThb CMbICH  mepuoguueckoro 3akoHa J[. WM. MeHnneneeBa wu
JNEMOHCTPUPOBATH ero CUCTEMAaTU3HPYIOILYIO, OOBSICHUTENBbHYIO u
MPOTHOCTHYECKYIO (PYHKIMM;  C(HOPMHUPOBAHHOCTH YMEHHH XapaKTepHU30BaTh
NIEKTPOHHOE CTPOEHUWE aTOMOB XHMHMYECKMX 3JEMEHTOB 1—4 nepuonaoB
[Teproanyeckoit cucteMbl XuMuueckux aneMeHToB J[. . Menneneera, ucnoib3ys
MOHSTHS «S-, P-, AIJIEKTPOHHBIE OPOUTAINY, KIHEPTETUUECKUE YPOBHUY», OOBICHITh
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX FJIEMEHTOB U UX COEJUHEHUH 110
nepuosaMm u rpymnmnam l[lepuoamyeckoint cucrtembl XuMudeckux siiemeHTtoB J[. U.
MenpeneeBa; cOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATH) OOLIUE
XMMHUUYECKUE CBOMCTBA HEOPraHMYECKHMX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKIATh CYLIECTBOBAHME T€HETUYECKOM CBSI3M MEXAY HEOPraHM4YeCKUMU
BEILIECTBAMU C IMOMOIIBIO YPAaBHEHHI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUI;
cOPMHUPOBAHHOCTh YMEHHUS KJIACCU(ULIMUPOBATH XUMHYECKHUE pPEAKUUU IO
pPa3JIMYHBIM TPU3HAKaM (YUCIYy M COCTaBY PEArupylolIUX BEIIECTB, TETIOBOMY



3p¢deKTy peakuuu, U3MEHEHHMIO CTENEHEH OKUCIEHMs AJIEMEHTOB, O0OpaTUMOCTH
peaklMH, YYacTUIO KaTauu3aTtopa); Cc(pOpMUPOBAHHOCTb YMEHUN COCTaBIATH
YPABHEHUS PEAKUMUW pa3JIMYHBIX THUIIOB, IOJIHBIE M COKpAllEHHBIC YpAaBHEHUS
peaxiuii HFOHHOTO 0OMEHa, YUYUTHIBas yCIIOBUS, PU KOTOPBIX 3TU PEAKIINH UIAYT A0
KOHIIa; C(OPMUPOBAHHOCTh YMEHUN IPOBOAMTH PEAKLMHU, MOITBEPKIAOILINE
KAUECTBCHHBI COCTaB pAa3JIMYHBIX HEOPraHWYECKHX BEIIECTB, PACIIO3HABATh
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOUIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHMH  PACKpPbIBaTh CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMNA MOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOrO OanaHca
THX PEaKIuil; CPOPMUPOBAHHOCTh YMEHHI OOBSICHITH 3aBUCUMOCTbH CKOPOCTH
XMMHUYECKOHN peakluy OT pa3IndHbIX (PaKTOPOB; XapaKTep CMEIIECHNS XUMUYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHelIHero Boznaerctus (npunuun Jle Illarense);
c(OpMUPOBAHHOCTh YMEHUI XapaKTeprU30BaTh XMMUUECKHE MIPOLIECCHI, JIEKALTUE B
OCHOBE IIPOMBIIIJICHHOIO IIOJy4YEHUS CEPHOM KHCIOTHI, aMMHAKa, a TaKKe
c(hOpMUPOBAHHOCTh MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHLOUNAX U
HKOJIOTUYECKUX TMpoOIeMax XHUMHUYECKOTrO MPOU3BOJACTBA; CHOPMHUPOBAHHOCTH
YMEHHM NPOBOJWUTH BBIYKMCIECHUS C HCIIOIb30BAHUEM IIOHATHS «MAaccoBas HOJIA
BELIECTBA B pacTBOPE», OOBEMHBIX OTHOIIEHUN ra30B MPU XUMUYECKUX PEAKIMSIX,
MaccChl BEIIECTBA WM 00bEMA Ta30B 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcce
Wi 00bEMY OJHOTO M3 YYacTBYIOLIUX B PEaKLMU BEILECTB, TEIUIOBOTO 3ddexTa
pEaKkIMM Ha OCHOBE 3aKOHOB COXPAHEHHs MAacChl BEIIECTB, NPEBpALCHUA U
COXpaHEHHUs DHHEpPruH; CcHOPMUPOBAHHOCTH yMEHMH CcOONMIOJaTh MpaBuia
MOJIb30BAaHUSI XMMHUYECKON MOCyAOWd M JabOpaTOpHBIM OOOpPYAOBaHUEM, a TAKXKE
npaBuiia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUM C HMHCTPYKLUSMHU II0
BBINIOJIHEHUIO J1a00PaTOPHBIX XMMUYECKHX OMNBITOB; COPMHPOBAHHOCTh YMEHUU
IUTAHUPOBATh U BBIMOJIHATh XUMHUYECKHH SKCIEPUMEHT (pa3joKeHUEe NEepoKcuia
BOJIOPOJIa B IPUCYTCTBUU KATAIM3aTOPA, ONIPEACIEHUE CPENIBl pACTBOPOB BEIIECTB
C TMOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOPA, BIMSHUE PA3IUYHBIX (PAKTOpPOB Ha
CKOPOCTb XUMHYECKOW pEaKIHH, pPEAKIUH HOHHOrO OOMEHAa, KaueCTBEHHBIE
peakluy Ha cyib(aT-, KapOOHAT- U XJIOPU]I-AHUOHBI, HA KATHOH AMMOHHSI, PEILICHNE
HKCIEPUMEHTAIbHBIX 3a7ad 1o Temam «Mertamiey u  «Hemeramis») B
COOTBETCTBHH C MPABUIIAMH TEXHUKHU 0€30MaCHOCTH MPHU OOPAILIEHUH C BEIIECTBAMU
U J1a0OpaTOpHBIM OOOPYJOBAaHHMEM, IMPEICTABIATh PE3YyJIbTaThl XUMHYECKOTO
JKCIepuMeHTa B (OpMe 3aluCh YpaBHEHUU COOTBETCTBYIOIIMX pPEAKIUN U
dbopMyMpoBaTh BBIBOJABI HAa OCHOBE JTHX pPE3yJbTAaTOB; CHOPMHUPOBAHHOCTH
YMEHUN KPUTHUYECKH aHAJIU3UPOBATh XUMUYECKYIO MH(OPMAIIHUIO, TOTYyYaEMYIO U3
pa3HbIX MCTOYHHUKOB (CpeIcTBa MacCOBOM KOMMYHHMKauuu, IHTepHET U Apyrux);
c(hOpMHUPOBAHHOCTh YMEHUHN COOJIOIATh MTpaBUiIa IKOJIOTMYECKH LEIecCO00pa3HOro
MOBE/ICHUS B OBITY U TPYIOBOM JIEATEIBHOCTH B LIEJSIX COXPAHEHHS CBOETO 3/0POBBS



U OKpY’Karolllel IPUPOJIHON CpeJibl, 0CO3HABATH OMACHOCTh BO3/IEUCTBUS HA JKMBbIE
OpraHu3Mbl ONPEEIEHHBIX BEIIECTB, MOHMMAas cMblca nokasarens [1/IK, nosacHsTs
Ha NIpUMeEPax CrocoObl YMEHbUIEHUSI U IPEAOTBPAILEHUS UX BPEJHOTO BO3EHCTBUS
Ha OpPraHW3M YeJIOBEKa; /ISl OOydYalolUXCsA C OIPaHUYCHHBIMU BO3MOXKHOCTSIMU
3JI0pOBBS: YMEHUE IPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO1aX O3HAHUS
BELIECTB U XMMUYECKUX SIBJICHUM; U CJIENBIX U CIa00BUASIINX OOYyYArOIIUXCS:
YMEHHE HCIIOIb30BaTh pelbeHO-TOUCUHYIO cucTeMy obo3Hauenuit JI. bpaiins ans
3aMUCH XUMHAYECKHUX (HOPMYIIL.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoaunuyecTBO 4acosB

duekTpoHHbIe (LM pPOBbLIE)

HanmeHnoBaHue pa3ae/ioB U TeM 00pazoBaTekHbIe
Ne n/mm K I pecypcebl
NpOrpamMmbl Beero OHTPOJIbLHBIEC pPaKTH4YeCcKHe
padoThbI padoThI
Pa3zgea 1. TeopeTudeckue 0CHOBBI OPraHUYECKOH XMMUM
www.eds00.ru
. . bubnunoreka LIOK
PEAMET OPraHMHCCKON XHMUH. https://m.edsoo.ru/7f41a636
11 Teopus cTpoeHUst OpraHUYECKUX 7 0 0 https://chemege.ru/zadaniyaege-
coelMHEHUi A. ximiva
M. bytieposa https://chemege.sdamgia.ru/
Hroro no pazneny 7
Pazpnen 2. Yraesompopoabt
2.1 [IpenenbHBIE YTIEBOAOPOIBI — 1 0 0 Www.eds00.ru
aJKaHbI bu6nmorexa LIOK
HemnpeenbHbIe yIIeBOI0OPOIbL: https://m.eds00.ru/7f41a636
2.2 ANKEHbI, /KA MEHbI, ATKHHDI 5 1 0 https://chemege.ru/zadaniyaege-
ximiya/
2.3 ApOoMaTHYECKHUE YTIEBOAOPOIbI 1 0 0 https://chemege.sdamgia.ru/
[Tpuponnsie UCTOYHUKHU
2.4 yTJIEBOAOPOIOB M UX MepepadoTka 5 0 0
Hroro no pazneny 11
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Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHust

3.1 Croupter. @enon 3 WWW.eds00.ru
Anpaerunsl. KapOOHOBBIE KUCITOTHI. bubmumoreka [IOK
3.2 Crnoxuble 3¢upbl / https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
3.3 VrieBoasl 3 ege-ximiya/
https://chemege.sdamgia.ru/
Uroro no pazneny 13
Pa3zaea S. BbicokomoJieKky/JIIpHbIE COeINHECHUSA
WWW.eds00.ru
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
51 [Tnactmaccer. Kayuyku. Bomokna 3 https://chemege.ru/zadaniyaege-
Ximiya
https://chemege.sdamgia.ru/
Wroro mo pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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11 KJIACC

KoaudecTBo 4acoB

HaumeHoBaHue pa3/iesioB U TeM

duekTpoHHbIE (LM (POBbLIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Ne n/m KourpoJusbnbie | IIpakTuyeckue
MPOrpaMmbl Bcero
padoThI padoThbI
Pa3zgen 1. Beenenue
11 O61ue Tpe6oBaHUs K PEHICHUIO 1 0 0
' XUMHUYECKHX 3aJ1au. www.eds00.ru
19 DJIEMEHThI MAaTEMATUKHU B XUMHUU. 1 0 0 bubmmorexa [IOK
: MeskayHapoasas cucreMa eauaut (CH). https://m.edso0.ru/7f41a636
C o https://chemege.ru/zadaniyvaege-
13 BSI3b MEXKY (PH3UKO-XUMUYICCKIUMHU 1 0 0 ximiva/ https://chem-
BEJIMYMHAMM. :
ege.sdamgia.ru/
1.4 CnocoObI penieHus 3a1a4. 0 0
Hroro no pasaeny 4
Pa3pnen 2. 3agauu Ha ra3oBble 3aKOHBI.
["a30BbIe 3aKOHBI: 3aKOH ABOTaJIpO U €ro|
21 CIICICTBHAL. 1 0 0 Wwww.eds00.ru
3a/1auu Ha COOTHOIIEHUE OCHOBHBIX Bubmmoreka [IOK
XapaKTEPUCTUK Ia30B. https://m.edsoo.ru/7f41a636
3aaun Ha HaXOXKACHUE MOJIIPHOM https://chemege.ru/zadaniyaege-
MAacChl CMECH Ta30B. ximiya/ https://chem-
2.2 1 0 0 ege.sdamgia.ru/
3amaun Ha HAXO0XKJIEHHUE COCTaBa CMECH g€ gla.
ra3oB IO MOJISIPHOM Macce.
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OO0beqMHEHHBII ra30BbI 3aK0OH

2.3 boiinsMapuotra u I'eii-JIroccaka. 1
3ajaun Ha CMECH ra30B.
3amaun Ha onpeeeHue 00bEMHOM
24 nonu (%), monbHOM 1o1u (%) 1
KOMITOHEHTOB I'a30BOM CMECH.
VYpaBuenne MenneneeBa-Kiaiinepona.
2.5 3ajaun Ha HaX0XKJICHUE COCTaBa 1
ra3oBOM CMECH TOCJIE€ PEaKIINH.
26 3amaun Ha U3MeHEeHHe 00bEMA ra30Boi 1
' CMECH B pe3ysbTaTe PeaKiiu.
IT;moTHOCTE Ta3a, OTHOCUTEIBHAS
2.7 MJIOTHOCTH. 3a/1a4u HAa O30HUPOBAHHBIN 1
KHCIIOPOJI.
HopwmaibHble yClIOBUS U YCIOBUS
2.8 OTJINYHBIE OT HOPMAJIbHBIX. 3a/1a4d Ha 1
TOpEHUE TOIUINBA.
CocraBlieHHe U UCIOIL30BaHNE
2.9 AITOPUTMHUYECKUX MPEINACAHAMN. 1
CMenIaHHbIe 3a7a4H.
210 Konrponsnas paboraNel no reme 1
' «3amauyn Ha Ta30-BhIC 3aKOHBI)
HToro mo pazaeny 10
Pa3nes 3. PacueTsl M0 ypaBHeHHAM peaKIui
PacueTtsl o ypaBHEHUSIM peaKInid, €CITH
3.1 M P i 1 WWW.eds00.ru

OJTHO M3 BEIIECTB TaHO B U30BITKE.
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3.2

Ornpezenienne coctaBa coyu (Kuciast
WJIM CPEJIHSS) 10 MaccaM BEIECTB,
BCTYIAIOLIHUX B PEAKLIHIO.

3.3

Pemrenne 3a/lav, paCKpbIBAOIIHUX
06p330BaHI/Ie KHCJIBIX U CPCAHUX coJieit
JABYXOCHOBHBIX KHCJIOT.

3.4

Perienue 3a1a4, pacKpbIBAIOIINX
00pa3oBaHUE KUCIIBIX U CPETHUX COJICH
dbochopHON KHCTOTHI.

3.5

Omnpenenenue cocraBa
JIBYXTPEXKOMIIOHEHTHOM CMECH 10 Maccam

bubnunorexa LIOK
https://m.edso0.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/ https://chem-

ege.sdamgia.ru/

BEIIECTB, 00Pa3yIOIIUXCS B XOJ€ OJTHOWU MU
HECKOJIbKUX PEaKIIHi.

3.6

3amaun Ha OTpeIeTICHUE COCTaBa COJeH
MIPH PEAKIIUAX
CaMOOKHCJICHUSICAMOBOCCTAHOBIICHHSL.

3.7

33,[[8.‘11/1 Ha 3JICKTPOJIN3.

3.8

CocTaBiicHHE U UCHOJIL30BaHHUE
AITOPUTMHUYCCKUX HpeﬂHHcaHHﬁ.

CMmenranHeIe 3aga4u.

Hroro no pasaery

Tema 4. Konuenrpauusi pacTBopoB.

4.1

Bripaxkenue coctaBa pacTBOPOB:
MaccoBas 10151, MOJISIpHAsE KOHIEHTPAILIHS.

www.edsoo.ru
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4.2

Brruncienue maccel paCTBOPEHHOTO
BELIECTBA U PACTBOPUTENS AJIs
IIPUTOTOBJIEHUS OIIPEIEICHHON Macchl (MU
o0BEMa) pacTBoOpa ¢ 3aJIaHHOI
KOHIEHTpaLUEH.

4.3

PactBopuMocTs. PacueTsl Ha OCHOBE
HCII0JIb30BaHUs rpauKOB PACTBOPHUMOCTH.

4.4

Brruncnenue pH pactBopos.

4.5

Pacyerst 1o  Qopmynam  BelecTB,
COJIep>KaIINX KPUCTAIUIM3AIMOHHYIO BOAY

4.6

CocraBiieHHE U HCIIOJIL30BaHNUE
AITOPUTMHUYCCKHUX HpeﬂHHcaHHﬁ.

4.7

KonnuecTBeHHBIN 1 Ka4eCTBEHHBII
KOHKYPC PEIICHHBIX 33734

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/ https://chem-

ege.sdamgia.ru/

Hroro no pasageay:

Tema S. 3agaun M0 OpraHUYecKOM XUMHH

5.1

Haxoxnenue popmyi, ecim H3BECTHBI
MacCOBBI€ JIOJIH DIIEMEHTOB.

5.2

3anaun Ha onpezeneHue GopMyil, eciu
HM3BECTHBI MACChI MJIM 00BEMBI MMPOAYKTOB
CTOpaHUsL.

5.3

321,[[8.‘{1/1 C HUCIIOJIB30BaAHHEM CXEM
npeBpameHI/Iﬁ OpTaHUYCCKUX COE€IUHEHUH.

5.4

DKCIEepUMEHTAIIbHbBIC 3aJ1a4u:
IIPOBEACHUE «MBICIIEHHOTO 3KCIIEPUMEHTA

www.eds00.ru

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/ https://chem-

ege.sdamgia.ru/
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3a4eT MO PEIICHUI0 BCEX MPOUJICHHBIX

5.5 1
THUIIOB 33724
HToro no pazneny: 5
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHAJIBI JJIAA YHEHUKA

1) Xwummusg. 10 xaacc: yue0. ajs o01eo0pa3oBar. Opranu3alnii: 6a30BbIi
ypoBenb / O.C. I'abpuensn, U.I'. OctpoymoB, C.A. CnagkoB. — 2-e uzn. — M.:
[Ipocsemenne, 2020. — 128 c.: un. — ISBN 978-5-09-074242-9.

2) Xwumus. 11 xiace: yue0. s o0meoopazoBat. Opranu3aliuii: 6a30BblIit
ypoBenb / O.C. I'abpuensn, U.I'. Octpoymos, C.A. CnagkoB. — 2-e uzn. — M.:
[Ipocsemenne, 2019. — 127 c.: un. — ISBN 978-5-09-072089-2.

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

1) Xumumst. 10-11 kmaccrl. / aBT.- coct. [.A. [llunapéra .- M. :[Ipoda,
2007.-79 c.,- ) DOnextuBHble Kypchl (aBTOp T.B. babaepa)

2) O.C. Tabpuensna, T.E. Jermmnoit/ Xumus. IIporpammer
ANIEKTUBHBIX KypcoB. — M.: [Ipoda, 2018 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HHTEPHET

1. www.edsoo.ru

2. bu6mmoreka IJOK https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-ege-ximiya/

3. CIAM I'A: Pemy EI'D https://chem-ege.sdamgia.ru/
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