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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMma o XMMHUM Ha YPOBHE CpPEAHETO 00IIero oopa3oBaHUs
pa3zpabotana Ha ocHoBe dDenmepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit denepanuny, TpeboBaHMil K pe3yIbTaTaM OCBOCHUS
benepanbHO o0Opa3oBarenbHON POrpamMMBbI CPEIHETO o01ero
obpazoBanus(POIl COO), npencrapnenubix B denepanibHOM TOCyAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yu€rom Konmemnuu mnpenogaBaHus
y4eOHOro mpeaMeTra «XuMHus» B 00pa3oBaTeNbHBIX opraHmusaiusx Poccuiickoii
denepanvy, peaqu3yIOIMIUX OCHOBHbIE O0pa3oBaTeibHBIE MPOTrpaMMBbl, H
OCHOBHBIX TMOJOXeHUH «CTpaTterun pa3BuTUs BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuon A0 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YIIIYOJEHHOTO M3Y4YEHHUS 3aHMMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanus yuammuxcs 10-11 xmaccos.
N3yuenune mnpeamera, peanuyemMoe B ycioBHsX AuddepeHIIMpOoBaHHOTO,
npo@HIBHOIO O0Oy4YeHHUsl, MNPU3BAHO OOECHEUYHUTHh OO0IIC00PA30BATENbHYIO H
OOILIEKYJIbTYPHYIO TOATOTOBKY BBIMTYCKHUKOB IIIKOJIbI, HEOOXOJAUMYIO IS
aJanTaluyd UX K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU B COLUYME, a TAKXKE ISl
MPOJIOJDKEHUS OO0YUYeHHUsl B OpraHu3alusx mpodeccuoHaIbHOr0 Oo0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPHUOPUTETHBIX AUCIUILIINH.

AKTyalbHOCTh JIaHHOW NpPOrpaMMbl COCTOUT B TOM, YTO OHa JaeT
BO3MOXXHOCTh OOYYarOlIMMCSl TOBTOPUTh OCHOBHBIE XUMUUYECKUE TIOHSTHSA,
0000muUTh 3HAHUS TO OOIIe, HEOPraHMYEeCKOW U OpPraHUYeCKOW XUMUHU.
[{eneHanpaBieHHOE 3HAKOMCTBO O0YYAIOITUXCS C TPUHSTHIMU CETOJIHS TECTOBBIMU
dbopmMamMu UTOTOBOTO KOHTPOJIsA, co cTpykrypoir KMM, mo3BoauT ydammmcs
YCIENIHO CIIPaBUTHCS C UTOTOBOM aTTecTanuei B popmate EI'D.

[Iporpamma paccuntana Ha 68 4acoB U OpHUEHTHpPOBaHA Ha oOy4Jaroruxcs 10 -
11 xnaccoB, mpeanonararomux caaBate EI'D mo xumuu. 3aHATHS TPOBOASATCS B
TE€UeHUEe Bcero yueoHoro roja mo 1 yacy B Henento (34 yaca 3a roj1/68 4acoB 3a JBa
rojia).

Pabouas mporpamma 3JeKTHBHOTO Kypca OpUEHTHUPOBaHA Ha MCIOJIh30BaHHUE
y4e0HO-METOIMYECKOTO KOMITJICKTA!

1. «Xumus 10 xmacc. bazoBeiii ypoBeHb: ydueOnuk. ['abpuensu O. C.,
OctpoymoB U. I'., CnagkoB C. A. u ap. - peKOMEHI0BaHO MUHHUCTEPCTBOM
oOpazoBanus u Hayku PD / — M.: [IpocBemenue. 2019 r.

2. «Xumus 11 knacc. ba3oBsliit ypoBens: yueonuk. ['abpuensu O. C.,



OctpoymoB M. I'., CnagkoB C. A. U Jp. - pEeKOMEHAOBAHO MUHHUCTEPCTBOM
obOpazoBanus u Hayku P® / — M.: [Ipocsemenne. 2019 r.

OcHoBy noaxoaoB Kk mporpamme «lIpakTHKyM MmO XUMUN», K ONPEAECICHUIO
o01iei crpaTeruu 00y4YeHHsl, BOCTIUTAHUS U PA3BUTHS, O0YUAIOIINXCS CPEACTBAMHU
yueOHoro npenmMera «Xumus» st 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHUentyanbHble nojoxeHus PI'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
collepKaHMs, Pe3yJIbTaTOB OO0yuYeHUs M TpeOOBAaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
oO1reoOpa3oBaTeNbHON  OpraHu3aliy, SBISETCI HEOThEMJIEMOM 4YacThl0 UX
oOpazoBaHHOCTH. OHO CIY)XUT 3aBEpIIAIOIIUM JTalloM pealu3aluu  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, NPUCYLIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oOOpa3oBaHMs. OTH LIEHHOCTU KacaroTcs
NO3HAHMS 3aKOHOB MPUPOJbI, POPMUPOBAHUS MUPOBO33PEHMS U OOILEN KYJIbTYpHI
YEJIOBEKa, a TAKKE IKOJIOTMYECKH 000CHOBAHHOTO OTHOLIEHUS K CBOEMY 3/10POBBIO
U NpUpoaHOH cpene. Peanmsyercss xumuyeckoe oOpa3oBaHHe OOydaroluxcs Ha
YPOBHE CPEIHETO 00IIero 00pa3oBaHus CPEACTBAMH YUEOHOTO MpeIMeTa « XUMHUS,
COJIEP)KaHUE M IOCTPOEHUE KOTOPOTO OMNpPENEJIEHBl B IPOrpaMMe IO XHMHH C
y4€TOM crneuu@uKd HAayKH XHMHH, €€ 3HAYeHUs B MO3HAHUU NPUPOABI U B
MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE ¢ yUYETOM OOLIMX LieJeH U MPUHIIUIIOB,
XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro oOLIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT 0coOyI pojb B
COBPEMEHHOW LMBWIM3AIMHU, B CO3IaHUM HOBOM 0a3bl MarepualibHOW KYJIbTYpPHI.
Ona BHOCUT CBOM BKJIaJ] B (POPMHUPOBAHUE PALIIOHAIBHOTO HAyYHOTO MBIIIICHUS, B
CO3JaHHE LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTOpoe (OpMHUpPYETCsl B XMMHUU HA OCHOBE NMOHUMAaHHUS
BEILECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEX]Y
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOYKHBIMH 00JaCTSIMU IPUMEHEHUS.

TecHO B3aMMOJENUCTBYs C IPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHS CTaja
HEOTHhEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOAUMBIM YCIOBUEM YCIEUIHOTO
Tpyda M JXKU3HU Kaxaoro wieHa obmiectBa. CoBpeMeHHass XUMHUSI KakK Hayka
co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMIl HalpaBlieHa Ha pEIIeHHe
r00ampHBIX MPOOJEM YCTOMUMBOIO pPAa3BUTHUS UYEJIOBEUECTBA — CHIPHEBOW,
OHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKOIN 0€30IMaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBUM C OOUIMMM LENSIMH M TPUHLUIIAMHU CPEIHEro OOIIero
oOpazoBanus conaepxkanue nporpammbl «lIpaktukym mo xumum» (10—-11 kmaccsr,
0a30BbIi  YpOBEHb  W3Y4Y€HHUs) OPHEHTHUPOBAHO  MPEUMYILECTBEHHO  HA



OOLIEKYIBTYPHYIO OJATOTOBKY O0YYaIOIIUXCSl, HEOOXOIMMYIO UM JUIsl BBIPAOOTKH
MHPOBO33PEHYECKUX OPUECHTUPOB, YCIIEIIHOTO BKJIIOYECHUS B XW3Hb COLHMYMA,
NPOJOJDKEHUS  00pa3oBaHUsT B Pa3IMYHBIX  OOJACTSAX, HE  CBS3AHHBIX
HEMOCPEACTBEHHO C XUMHUEH.

CocrapnstomiuMu -~ niporpammbl — «[IpakTukym 10  XUMHUU»  SIBISIOTCS
MpaKkTUYECKUe 3HaHud KypcoB — «Opranuyeckas xumusi» u «OOmas wu
HEOPraHUYECKAsl XUMHS», OCHOBHBIM KOMIIOHEHTOM COJEPXKAHUS KOTOPBIX
SBJIIIOTCSL OCHOBBI HAyKW: CHCTeMa 3HAHMM 10 HEOpraHW4ecKol Xumuu (c
BKJIIOUCHHEM 3HAHUN U3 OOUIEed XUMHUM) U OPraHUYECKOW XHUMHH, MPOBEIACHUE
AKCIEPUMEHTOB W JIONOJHUTEIbHAS CHCTEMaTh3auus 3HaHui. PopMHUpOBaHUE
JAHHOW CHUCTEMbl 3HAHUW MpPU H3YUYEHUH Kypca 00eCleurBaeT BO3MOXKHOCTH
PacCMOTpPEHHUs BCErO MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSTHM, 3aKOHOB
Y TEOPUU XUMUH.

Crpykrypa coaepxkanHus nporpammbl «lIpakTukym mo XxXumum» —
«Oprannueckas xumusi» U «OOIIass U HeOpraHu4eckass XuMus» chopMUpOBaHa B
nporpaMme Mo XMMHUU Ha OCHOBE CHCTEMHOIO MOJXOJa K HM3YYEHHUI0 yueOHOTO
MaTepuana U oOyCJIOBJIEHa HCTOPHUYECKHM OOOCHOBAaHHBIM Pa3BUTHEM 3HAHWW Ha
ONPEAECIEHHBIX TEOPETUUYECKUX YPOBHAX. TaK, B Kypce OpPraHUYECKOW XHUMUU
BEILIECTBA PACCMATpPUBAIOTCSI HA YPOBHE KIACCUYECKOW TEOPUU CTPOCHUS
OPraHUYeCKUX COCITMHEHNM, a TAKYKE HA YPOBHE CTEPEOXUMHUYECKUX U DIIEKTPOHHBIX
IPEICTaBICHUN O CTpPOCHHUHU BelecTB. CBelleHns 00 U3y4aeMbIX B Kypce BEIIECTBAX
JAIOTCS. B Pa3BUTUU — OT YTJIEBOJOPOJOB JIO CJIOKHBIX OMOJIOTUYECKH aKTUBHBIX
coelMHeHui. B Kkypce opraHn4eckoil XMMHUH OJIy4atoT pa3BUTHE C(HOPMUPOBAHHBIE
Ha ypPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs MEPBOHAYAIBHBIC MPEACTABICHUS O
XUMHUYECKON CBSI3M, KIAaCCU(UKAIIMOHHBIX TMPU3HAKAX BEIECTB, 3aBUCUMOCTH
CBOICTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOUN pEaKIIUH.

[Tox HOBBIM yTiioMm 3peHust B nporpamme «lIpakTukyMm mo xumum» 6a30BOTO
YPOBHSI pacCMaTpUBAETCs] U3YUYEHHBIM HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
TEOPETUYECKU Marepuall M (PAKTOJOTMUYECKHE CBEJIEHUS O BeUIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuuyeckas
XUMUSD» O00yYarolMMCcA TPENOCTaBIsETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA € OOILIETEOPETHUECKUX U METOJOJOTUYECKUX TMO3ULINH,
riy0oke TMOHATh HCTOPUYECKOE U3MEHEHHE (QPYHKIUMH 3TOro 3akoHa — OT
0000111aro11Iel 10 OOBICHAIONIENH U TPOTHO3UPYIOIIEH.

B nmyaHe pemeHus 3anady  BOCHUTAHUS, Pa3BUTHS W COIMAIM3ALUU
oOydJaronmxcss TpuHIATbIE TporpaMMmon «IIpakThKym MO XUMHUW» TOAXOABI K
ONPENEICHUIO COJACpPX aHUS U TOCTPOCHUS MpeaMera MpeayCMaTpUBAIOT
dbopMupoBaHUE YHUBEPCATBHBIX YUEOHBIX IEUCTBHM, UMEIONTUX 0a30BOC 3HAUCHHE
JUISL Pa3iMYHbIX BUJOB JESATEIBHOCTU: PEIICHUs MNpoOsieM, MOUcKa, aHanu3a u



00paboTku nHOpPMaILINK, HEOOXOIUMBIX ISl MPUOOPETEHUS OIbITA MPAKTUYECKOM
U HCCJIENOBATENbCKON NIEATEIbHOCTH, 3aHUMAIONIEH Ba)kKHOE MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHUsi XMMHUU KaK Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa30BaHMsl, TaK U HA YPOBHE CPEIHEro 00IIero oopa3oBaHus, P ONpeAeTICHUH
coJlepKaTeIbHOM XapaKTEpUCTUKU IIeJie M3ydeHUs TMpeaMeTa HampaBiIeHHEM
NEPBOCTENICHHON 3HAYUMOCTU TPAJUIIMOHHO TpU3HAETCA (POpMHpOBAHHE OCHOB
XUMHUYECKON HAayKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JESITEIbHOCTH YEJOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C
METOJMYECKOW TOYKH 3pPEHHUs TaKOW MOAXOJA K OMNPENEICHUIO IeJeH H3yYeHHs
IpeMETa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

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

- (opmupoBaHME CHUCTEMBl XWMHUYECKMX 3HAHUW Kak BaKHeUIeH
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIIOYEBBIC MOHATHUS, (PYH/IaMEHTAJILHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKW, YCBOCHHE M IMOHUMAHHUE CYIIHOCTU JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOPUEN UX
pPa3BUTHS U CTAHOBJICHUS,

« (opmMupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METO/IaX MMO3HAHUS
BEIIECTB U XUMHUYECKUX PEaKIUi, HEOOXOIUMBIX ISl IPUOOPETEHUS yMEHUN
OPUEHTUPOBATHCA B MHPE BELIECTB U XUMHUUECKUX SIBJICHUHN, UMEIOIIUX
MECTO B MPUPOJE, B MPAKTUYECKOW 1 NOBCEIHEBHOW KU3HU;

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

Hapsiay c atuM, copepskareibHasi XapakTEpUCTHKA LEIel U 3a1ad U3y4eHUs
npeaMera B MporpaMMe Kypca YTOYHEHAa M CKOPPEKTHUPOBaHa B COOTBETCTBUU C
HOBBIMHM TMPUOPUTETAMU B CHUCTEME CpeaHero oduiero odpazoBanus. CerogHs B
MPErnoIaBaHUK XUMUU B OOJIbIIIEH CTENIEHN OTAAETCS NMPEANOUYTEHNE TPAKTUYECKON
KOMIIOHEHTE COJEpX aHusi OOy4yeHHUs, OpPHEHTHPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA 00I1e00pa30BaTeIbHON OpraHu3alliy, BIAJACIONIETO0 HE HaOOpOM
3HaHWM, a (PYHKIIMOHAIILHOM T'PaMOTHOCTHIO, TO €CTh CIOCO0AMH M YMEHHUSIMHU
AKTUBHOTO MOJYYEHUS! 3HAHUWA W TPUMEHEHHS UX B PEAJIbHOM JKU3HU JIJISl PELICHUS
MPaKTUYECKUX 3a]1a4.

B cBs3u ¢ sTuM npu uzydyeHun nporpammbl «IIpakTHKyM MO XUMHN»
JOMUHUPYIOILIEE 3HaUeHUE MPUOOPETAIOT TaKKe LIeJIM U 3a]1a4H, KakK:

ajanTtamys o0ydyaroluXcs K yCJIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHUE  HWHTEIJIEKTyalbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K



caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOATEILHOMY NPHUHITHIO IPAMOTHBIX
pEIICHU B KOHKPETHBIX XKU3HECHHBIX CHUTYaIUSX, CBSA3aHHBIX C BEIIECTBAMU U UX
npuMeHeHueM; GOpMHUPOBAHUE Y OOYYAIOIIUXCSl KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITCTCHIINH), WMEIOIINX YHUBEPCATHLHOE 3HAYCHHWE I PAa3IMYHBIX BHUIOB
NeATEIbHOCTH: PEIIeHHs MpobiieM, MoucKa, aHalu3a U o0paboTku MHpopmaluu,
HEO0OXOAMMBIX JUIsl TPUOOPETEHUS ONBITA ACSITEIIBHOCTH, KOTOPAsi 3aHUMAET BaKHOE
MECTO B TO3HAHWW XUMHUH, a TaKXKE IS OLEHKH C MO3UIUN SKOJIOTHYECKOH
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MTPOLIECCOB HA OPTraHU3M
YeJIOBeKa W MPHUPOJHYIO Cpely; pa3BUTHE IO3HABATENIbHBIX HHTEPECOB,
WHTEJUICKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEM OOydarommxcs: CIOCOOHOCTH
CaMOCTOSATENILHO TPUOOPETaTh HOBBIE 3HAHUS IO XWUMHU B COOTBETCTBHH C
KU3HEHHBIMU TOTPEOHOCTSIMHU, HCIOJB30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHbIE
TEXHOJIOTHH JJIs TIOMCKA M aHAINM3a y4eOHOU M HayYHO-TIOMYJISIpHON nH(popManmu
XUMHYECKOTO cojiepkaHus; (OpMHUPOBAHUE U pPa3BUTHE Yy OOyYarolmuxcs
aCCOLIMATUBHOIO M JIOTUYECKOI'O MBILUIEHUS, HAOII0AaTeIbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, MPHU MJIAHUPOBAHUU
U TPOBEICHUU XUMHUYECKOTO OHKCIEPUMEHTAa; BOCIUTAHUE Yy OOYYaromIMXCs
yOEeXKIEHHOCTH B TYMaHUCTUYECKOW HAMpPABICHHOCTH XUMHH, €€ BaXKHOW pOJId B
pemeHun  riI00ajJbHBIX  MPOOJIEM  PAIlMOHAIBHOTO  MPHUPOAOIOIH30BaAHUA,
MOTOJHEHUSI YHEPIreTUYECKUX PECYPCOB U COXPAHEHHS MPUPOHOTO PABHOBECHS,
OCO3HaHUS HEOOXOIUMOCTH OEpeKHOTO OTHOIICHHWS K NPUPOJIE U CBOEMY
3JI0POBBIO, a TAKKE IPUOOPETEHHS OTBITA UCIIOIb30BAHUS TIOTYUYEHHBIX 3HAHUN JITIST
OPUHATUS TPAMOTHBIX pPEIICHUH B CUTYyallUsiX, CBS3aHHBIX C XUMHUYECKUMHU
SIBIICHUSIMH.

B y4yeObnoM mutane cpemgHero oOiero oopazoBanusi mporpamMmmbl «lIpakTukym
10 XMMHUM» 0a30BOr0 ypOBHS BXOJUT B COCTAB IPEeAMETHOM 00acTu «EcTecTBEHHO-
Hay4YHBIC TIPEIMETHD).

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



COJAEPKAHUE OBYUYEHUA

10 KITACC

OPI'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OpraHn4yeckoii xumui (7 4acoB)

[IpeameT opraHMuecKol XMMUU: €€ BOZHUKHOBEHHUE, PA3BUTUE U 3HAUEHUE B
IOJlyYEHUU HOBBIX BEIIECTB M MarepuajioB. Teopus CTPOEHUS OpPraHUYECKUX
coenuHeHnid A. M. BytiepoBa, €€ ocHOBHbIE NTOJIOKEHUS. CTPYKTYpHBIE (DOPMYJIBI
OpraHMYECKUX BelecTB. [omosorusi, wu3oMmepuss. XuMHUYECKas CBA3b B
OpPraHUYECKUX COCUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[TpencraBienue o kinaccudukanuu opraHMYecKHX BemniecTB. HomeHnknarypa
OpraHMYECKUX COEIMHEHHHA (cHcTeMaThuecKas) W TpHUBUAIbHBIE Ha3BAHMS
BKHEUIINX MPEICTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUs BEUIECTB M HX IPEBpPALICHUM:
O3HaKOMJIEHHUE ¢ 00pa3laMi OpraHM4eCKHX BEIECTB U MaTepHaJaMHi Ha X OCHOBE,
MOJIEJIMPOBAaHUE MOJIEKYJl OPraHMYEeCKUX BELIECTB, HAOJIOJEHUE U OIHUCaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 MPEBPAILCHUI0 OPraHUYECKUX BELIECTB IPHU
HarpeBaHuu (IJIaBjieHUe, OOyTIMBaHUE U TOPEHHUE).

Yraesoaopoas (11 yacos)

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKHH psia. MeTraH W 3TaH —
MpOCTEHIIME TPEACTABUTENIM aJIKaHOB: (PU3MUECKMEe W XUMHUUYECKHE CBOMCTBA
(peakiuu 3aMenieHUs] W TOpPEHHUs), HAXOXKICHHE B TMPHUPOJAE, MOIyYECHUE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKUN pAl. DTWIEH U MPONWIEH —
NPOCTEUIINE TPEICTABUTENN aJKEHOB: (U3MUYECKME M XHUMHUYECKHE CBOWMCTBA
(peakuuMy THAPUPOBAHUS, TaJIOTEHUPOBAHHUSA, THApATallMM, OKUCICHHUS MU
MOJIMMEPHU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankaauensl: Oytanuen-1,3 u metunoOyrtanuen-1,3: cTpoeHHe, BaKHEUIIHE
XUMHUYECKHEe CBOMCTBA (peakums mojauMepusaiuu). [lomydeHne CHHTETHYECKOTO
Kay4yKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUUECKUH psijl. AlleTUsIeH
— TPOCTEHINMI MpEeACTaBUTEIb AQJIKHHOB: COCTaB, CTPOCHHUE, (PU3UYSCKUEC H
XUMHUYECKUE CBOWCTBA (PEAKIUU THUAPUPOBAHUS, TAJIOTEHUPOBAHUSI, THIpaATaIlUH,
TOpeHHUsl), MOJyYeHUE U TPUMEHEHHUE.

Apensl. benzoxn: cocrtaB, crpoeHue, (GHU3NUESCKHE W XUMHYECKHE CBOMCTBA
(peakuuu rajoreHUpPOBaHUS U HUTPOBAHMUS), TOJYyUYEHUE U TpuMeHeHue. 10.1yon:



cocmae, cmpoeHue, uaudecKkue U  XUMUyeckue  ceolcmea  (peaxyuu
2Aa102eHUPOBAHUS U HUMPOBAHUSL), NoaydeHue u npumeHernue. TOKCUYHOCTh apEHOB.
['eHeTnueckast CBA3b MEXKJy YIJIEBOJOPOJAAMHU, NMPUHAJICKANMMA K PA3TAYHBIM
KJIaccam.

[TpuponHblE HMCTOYHMKHM YTI€BOJAOPOAOB. IIpupoaHblii ra3 M MOMYTHBIE
HepTsaHbpie Ta3pl. HepTh u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPETrOHKa, KPEKUHI (TEpMUYECKUM, KaTalIUTU4eCcKuil), nupoius. IIpomykTel
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITY. KameHHBbIi
yTOJIb U IPOAYKTHI €r0 MepepadoTKu.

OKCTIepUMEHTAIbHBIE METOJbl HM3yUEHHUS BEIIECTB M UX IPEBpAIICHUIA:
O3HaKOMJIEHHUE C 00pa3llaMH IJIacTMAacc, KayuyKoB U pe3uHbl, Koyuiekuuu «Hedte»
U «YTOJb», MOJEIUPOBAHHE MOJIEKYJ YIJIEBOJAOPOIOB U TaJOr€HONPOU3BOIHBIX,
nposeneHne KoHTposbHOW paboTel mo teme: «llpenenbHble W HENpenesibHbIe
YIJII€BOAOPOABDY.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEaKLUU 10 U3BECTHBIM MaccCe,

00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WU MPOJAYKTOB PEAKIINH ).

Kuciiopoacoaep:kamue opranndeckue coegunenus (13 yacos)

[IpenenbHbIE OQHOATOMHBIE CIHUPTBL. MeETaHON M 3ITaHON: CTPOEHHUE,
du3nueckue M XUMHUYECKHE CBOMCTBAa (pEakiUU C aKTHUBHBIMH METaJIaMH,
rajJlOreHOBOJIOPO/IaMU, TOpPEHHUE), TMpUMEHEHHE. BoIopoaHble CBA3M MEXIy
MOJIEKYJIaMH CIIUPTOB. /[elicTBHE METaHOJa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroaromMHble CIUPTHI. DTUICHIIIMKOJIb U IIULEPUH: CTPOCHHE, PU3NUYECKHIEe
U XUMHYECKHE CBOMCTBa (B3aMMOJAEWCTBHE CO IIEJIOYHBIMU METaJUIaMH,
KAueCTBEHHAs] peaklys Ha MHOrOATOMHbIE cHupThl). [leficTBue Ha opraHuszm
yenoBeka. [[pumeHenune rauuepuHa v 3TUIICHTJIUKOJIS.

deHoN: CTPOEHUE MOJICKYJbl, (PU3UYECKUE U XHUMHYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anpnernipl U Kemowsi. DoOpManmpAETHI, ALETAIBACTHI:  CTPOCHHE,
bu3nueckue U XMMHUYECKUE CBOMCTBA (peaklMHU OKUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), OJYyUYEeHUE U TPUMEHEHHE.

OaHOOCHOBHBIE MpeEEbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCyCHAs
KHUCJIOTBI: CTPOCHUE, (PU3NYECKUE U XMMHUYECKHUE CBOICTBA (CBOICTBa, 00IIME IS
KJIacca KUCJIOT, peaKIus dTepudUKaIum ), moayuyeHue u npumeHenue. CteapuHoBas
Y 0JIEMHOBAsI KUCJIOThI KaK MPEJCTaBUTENHN BBICIINX KapOOHOBBIX KUCIOT. Mblla Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHE.



CrnoxHble 3(pUpbl KaK IPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CII0KHBIX
a¢upoB. Kupsl. I'maponus xupoB. IIpumenenue xupoB. buosornueckas poib

YKUPOB.
VYrneBoabl: cocTaB, KI1acCU(PUKALMS YTIEBOIOB (MOHO-, IU- U TTOJIMCAXAPUIBI).
['mioko3a — mpocTedmuii MOHOCaxapuj: OCOOCHHOCTH CTPOCHHS MOJICKYJIBI,

dbu3nUeckue U XMMHUYECKHE CBOMCTBA (B3auMojeicTBue ¢ ruapokcuaom meau(ll),
OKHCIICHHE aMMHayHbIM pacTBopoM okcuna cepedpa(l), BoccraHOBIEHUE,
Opo’KEeHHE TIIOKO3bI), HAXOXKJIECHUE B IPUPOJIE, MPUMEHEHHE, OMOJIOrHYecKast poJib.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoaHsle noimMepsl. CTpoeHue Kpaxmalia u
nemnono3bl. du3nveckue W XUMUYECKHME CBOMCTBAa Kpaxmana (THUApOIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTAIBHBIE METOJIbI HM3YYEHUs BEIIECTB M HX IPEBPAILCHUIA:
IIPOBEICHUE, HAONIOACHUE M ONUCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAa4€CTBEHHBIC PEAKIIMU OJIHOATOMHBIX CIUPTOB (OKHUCJIEHHE 3TaHOJa
okcumoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJICUCTBUE TIJIMIIEPUHA C
ruapokcuiom menu(ll)), anpaerugoB (OKMCICHUE aMMUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u rumpoxcumom memu(ll), B3auMopjelcTBHE Kpaxmalia C HOJIOM),
nposenenne KontponbHoi paboTel «OJTHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI».

Pacuérnblie 3anaun.

Beluncinenuss Mo ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WJIM MPOJIYKTa PEAKIHMH IO U3BECTHBIM Macce,
00bEMY, KOJMYECTBY OJHOTO M3 HMCXOAHBIX BEIISCTB WM MPOJYKTOB PEAKIIUH).
[IpoBenenne  mpakTthueckol — padbotbl  «MneHTudukamuss  OpraHUYECKUX
COCIMHEHUI».

BricokomouiekyIsipHbIe coennHenns (3 yaca)

OCHOBHBIC TOHSTHUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPU3ALINM, CPEAHSS MOJICKYJISIpHAsS
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJSAPHBIX COCAMHEHUU —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YUY€HHUsI BEIIECTB W MX MPEBPAICHUI:
O3HAKOMJIEHUE ¢ 00pasiamMu MPHUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
kayuykoB. IIpoBenenue mnpaktuueckoi paboTel «Pacmno3HaBanue miacTmacc H
BOJIOKOH).

MesknpeaMeTHbIE CBS3H.
Peanuzanus MeXNpeIMETHBIX CBS3€H MPU HM3YYEHHM BJIEKTUBHOTO Kypca
«IIpaktukym no xumum» B 10 Kilacce OCyIIECTBIISIETCS Yepe3 UCMOIb30BAHUE KaK



O0IIMX €CTeCTBEHHO-HAYYHBIX IOHSITHH, TAK U IIOHSTHH, SIBISIOIIUXCSI CACTEMHBIMH
JUTSL OTJCITBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmire ecTecTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIN (PAKT, TUIIOTE3A,
3aKOH, TEOpUs, aHAIU3, CHHTE3, Kiaccu(UKaIms, TePHOANIHOCTh, HAOIIOACHUE,
U3MEpEHHE, SKCIICPUMEHT, MOJICIIUPOBAHUE.

dusnka: MaTepus, DSHEprus, Macca, aToM, O3JCKTPOH, MOJICKYJIa,
JHEPreTHYECKUH YpPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PM3MUCCKHUE BEIIMYMHBI M SAUHUIIBI UX U3MEPEHHS.

buonorusi: kierka, opraHusMm, Owocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHMONOTMYECKH AaKTHUBHBIC BemiecTBa (OCNKH, YTICBOIBI, KHPHI,
(bepMeHThI).

[eorpadusi: MUHEpaIbl, TOPHBIE TOPOABI, ITOJIE3HBIE WCKOIIAEMbIE, TOTLIUBO,
pecypcsl.

TexHonOrHs: NHIIEBbIE NPOAYKTHL, OCHOBBI PAIMOHATIHHOTO MHUTAHUS,
MOOIIIUE CPEJICTBA, JCKAPCTBEHHBIE U KOCMETUYCCKHE TpenapaThl, MAaTepHabl U3
WCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKAA XUMUA

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

Tema 1. Beenenne. (4 yac)

OO6mue TpeOoBaHMS K PEUICHUI0 XUMUUECKUX 3a7a4. DJIEMEHThl MaTeMaTUKU
B xumuH. MexnayHapoaHas cucrema eaunuir  (CHU). Css3p  Mexay
bu3uKoOXUMUYeCKUMHU BenudrnHamMu. CriocoObl perieHus 3a/1ay.

Tema 2. 3agauun Ha ra3zoBble 3ak0HbI. (10 gac)

["a30BbIC 3aKOHBI: 3aKOH ABOTAJIPO U €T0 CIECTBHS; O0BEAMHEHHBIN ra30BbIN
3akoH boins-Mapuorra u ['eii-Jlroccaka. YpaBHenue Menneneea-Knalinepona.
[InoTHOCTH raza, OTHOCUTEJIbHAS IUIOTHOCTh. HopmanbHbIE YyCIOBUS U YCIOBUSA
OTJINYHBIE OT HOpMajbHBIX. COCTaBJICHUE U HCIOJIB30BAHHE AITOPUTMUUECKUX
MPEANUCAHUM.

3aga4u Ha COOTHOIIEHNE OCHOBHBIX XapaKTEPUCTHK Ta30B.

3agaun HAa HAXOXKJIEHUE MOJIIPHOM MAaCChl CMECH T'a30B.

3agaun Ha HAXOXKJEHUE COCTaBa CMECH ra30B MO MOJIIPHOM Macce.

3aaun Ha CMECH Tr'a30B.
3agaun Ha onpenenenne o0bEMHONW gomm (%), wMombHOUW qomHu (%)
KOMIIOHEHTOB Ia30BOM CMECH.



3ajaun Ha HAXOXAEHUE COCTaBa ra30BOM CMECH MOCIIE PEaKIIUU.

3aiaun Ha UBMEHEHHE 00bEMA ra30BOM CMECH B pe3yJIbTaTe peaKIuu.

3amaun Ha O30HUPOBAHHBIN KUCIOPOI.

3ajaun Ha TOPEHUE TOILIUBA.

CwMeliaHHbIE 3371241

Tema 3. PacuéTbl no ypaBHeHHsIM peakuui (8 gac)

PacueTsl 110 ypaBHEHUSM peaKklUid, €CIM OJHO U3 BELIECTB B3STO B U30OBITKE.
Onpenenenue cocrtaBa coiu (KHUCash WM CpPEOHAs) IO MaccaMm BEIECTB,
BCTYNAIOIIMX B peakiuio. Perenue 3a1a4, pacKphIBaIOIUX 00pa30BaHUE KUCIBIX U
cpeaHux cojieit pochopHON KUCITOTHI.

Omnpenenenne cocTaBa JIBYX-TPEXKOMIIOHEHTHOIM CMECH 10 MaccaM BEIIECTB,
00pa3yIoluXCcs B X0/I¢ OJJHOM WJIM HECKOJIbKUX peakilvil. 3a/lauyu Ha ONpeJeieHHe
coCTaBa COJIeH MpPH pPEaKlUAX CaMOOKHCICHHSI-CAMOBOCCTAHOBJICHMS. 3aJadd Ha
anekTposu3. CocTaBiieHHEe U UCTIOJIb30BAHUE AITOPUTMHUUYECKUX MTPEATICAaHU.

CwmenraHHbIC 3a0a9H.

Tema 4. Konuenrpauusi pactBopos. (7 4ac)

BripaxkeHne cocraBa pacTBOPOB: MaccoBasi J0JisI, MOJSIpHAs KOHLICHTPAIIUS.
BrIuncneHne Macchbl paCTBOPEHHOTO BEIIECTBA U PACTBOPUTEINS JJ1s1 IPUTOTOBJICHUS
OMpeNIeICHHOW Macchl (WM 00bEMa) pacTBOpa C 3aJaHHOW KOHIICHTpaIUEH.
PactBopumocTh. PacueTsl Ha OCHOBE HCIOJIB30BaHUS T'Pa(PUKOB PaCTBOPUMOCTH.
Briuucnenne pH pactBopoB. PacueTbl 1o ¢opmyiiaM BeIIECTB, COAECPKAIIMX
KPUCTAIUTM3AMOHHYI0 BOJy. COCTaBIIEHHE M HCHOJb30BAHUE aITOPUTMHUYECKHUX
npeanvcannii. CMeaHHbIC 3aa4u.

Tema 5. 3agaun nmo oprannvecko xumum (5 yac)

Haxoxnenue hopmyi, eciiv M3BECTHBI MacCCOBBIE JIOJIM AJIEMEHTOB. 3a7a4uu Ha
onpenesieHre GopmyJi, €ClIU U3BECTHBI MacChl WU 00BEMBI MPOAYKTOB CTOPAHMUSI.
3agauM ¢ HCHOJIb30BAHHEM CXEM MPEBpAlICHUNM OPraHUYECKUX COECIMHEHUMN.
DKCIEepUMEHTATbHBIE 3a/1a4i: IPOBEJICHUE «MBICIIEHHOTO SKCIIEPUMEHTAY.

CwmenraHHbIC 3a7a49H.

MexnpeameTHbie CBA3M.

Peanusanus MexxnpeIMeTHBIX CBA3€H B iporpamme «lIpaktnkym no xummnm» B
11 xkmacce ocymiecTBiIsieTcs 4Yepe3 HCIOIb30BaHME KaK OOILIUX EeCTECTBEHHO-
HAay4YHBIX MOHATUM, TaK U TOHSTUH, ABJISIOMINXCA CUCTEMHBIMH ISl OTACIIBHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOTO LIUKIIA.

OO1ue ecTecTBEHHO-HAayuYHbIe MOHSTHS: HAy4YHBIM (DakT, TUIIOTE3a, 3aKOH,
TEOpUs, aHAM3, CHHTE3, Kiaccudukanus, MEepUOJUYHOCTb, HAOI0JIEHNUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBIICHHE.



dusnka: MaTepus, JHEPrus, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUECKUN YPOBEHbB, BEIIECTBO, TEJIIO,
00BbEM, arperaTHOE COCTOSIHHE BelIeCTBa, (PU3WYECKUE BEIMYMHBI U CIUHHIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHm3M, DJKocucTema, Owocdepa, MakKpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOBI, TIOJE3HBIE UCKOTAEMbIE, TOILIUBO,
peCypCHhlI.

TexHoNOTUsA: XUMHUUYECKass MPOMBIIUICHHOCTh, METAJUTYPIHsi, MPOU3BOJICTBO
CTPOUTENIbHBIX MAaTEPHAJIOB, CEIbCKOXO3IMCTBEHHOE TMPOU3BOACTBO, IHUILEBAs
MPOMBINIJICHHOCTh,  (papMaleBTHYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpPEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AIIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOI'PAMMBI KYPCA
«IIPAKTUKYM 110 XMMHUN» HA BA30OBOM VYPOBHE CPEIHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJNbTaTaM OCBOCHHS
OOyJaronMMHUCsL TPOTPpaMM CPEIHEro o001mero o0pa3oBaHusS (JTUYHOCTHBIM,
METalpeJMETHBIM U MpeAMETHbIM). HaydHo-MeTroauueckoil OCHOBOM  Jjist
pa3paboTKu IMIAHUPYEMBIX PE3yJbTATOB OCBOCHUS MPOTPAMM CPETHETO OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBUM € CHCTEMHO-JIESITEIBHOCTHBIM IMOJXOJIOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS TpeaMeTra «XUMHUS» Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs BBIJCICHBI CIEAYIONIME COCTAaBJISIONIME: OCO3HAHUE
OOy4YaloIMUMHUC POCCUUCKON TPaKIAHCKONW HWJIECHTUYHOCTU — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOONPEICIICHUIO; HaJUYue MOTUBALIUU K
OoOyYeHHIO; IIeJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTU Ha
OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPaJAUIIMKI 0a30BOM HAYKH XUMUU;
TOTOBHOCTh M CIOCOOHOCTH OOYy4YaroIIMXCsi PYKOBOJACTBOBAThCS B  CBOEHU
JEATEIIbBHOCTH 1IEHHOCTHO-CMBICIIOBBIMM YCTAaHOBKAMH, NPUCYIIMMHU LEIOCTHOU
CHUCTEME XHMHYECKOro OOpa3oBaHUs; HaJW4YUe IMPABOCO3HAHUS SKOJOTMYECKON
KYJIBTYPBI U CTIOCOOHOCTU CTABUTh

L[EJIX U CTPOUTH KU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE PE3YNBTaTBl OCBOCHHUS MporpaMmbl «lIpakTukym mo Xxumun»
JIOCTUTAIOTCSI B €AMHCTBE Y4Ye€OHOW W BOCHUTATENILHOW JIESITEIBHOCTH B
COOTBETCTBUHU c T'YMaHUCTUYECKHUMH, COLIUOKYJIbTYPHBIMU,
JTyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMH M HJACAJAMH POCCHUHCKOTO TPaXJaHCKOIrO
oOIecTBa, MPUHATHIMU B OOIIECTBE HOPMaMH M TIPAaBWIAMH TIOBEACHHS,
CIOCOOCTBYIOIIMMH TPOIIECCAaM CaMOTIO3HAHUSI, CaMOPa3BUTUSI U HPABCTBEHHOTO
CTAHOBJICHUSI JINYHOCTH 00YyUYarOIIUXCSl.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHUS NpeaMeTa «XHUMHUSD»  OTPaAKaIOT
c(OpPMHPOBAHHOCTh OTBITA IIO3HABATEIIBHOW U MPAKTHUYECKOW JIeATeTLHOCTH
OOy4Jaronuxcs 1Mo peaanu3alii IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

OCO3HAHMS O0YYAIOIIMMUCS CBOMX KOHCTUTYITMOHHBIX TIPAB M 00S3aHHOCTEH,
YBOKEHHSI K 3aKOHY U IMPABOIMOPSJKY; MPEICTABICHUS O COIMAIbHBIX HOpMaxX U
MpaBUJIax MEKJINYHOCTHBIX OTHOIIIEHUHN B KOJUIEKTUBE;



TOTOBHOCTU K COBMECTHOM TBOPYECKOW MAESITENBHOCTH IPHU CO3JaHUM y4E€OHBIX
IIPOEKTOB, PEIICHUH YUEOHBIX U TO3HABATEIbHBIX 33124, BHITOJIHEHHUH XUMUYECKUX
DKCIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U

apryMEHThI IPYTHX IPU aHAIM3€E Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOI'0 OTHOLIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEIUIO
OTEYECTBEHHON XMUMHH; YBaXXCHHs K MPOIECCY TBOPUYECTBA B O0JACTU TEOPUU H
IIPAKTUYECKOIO IPUMEHEHUS XUMUU, OCO3HAHHUS TOr'0, YTO JOCTUIKEHUS HAYKU €CTh
pe3ynbTaT IIUTENbHBIX HAOMIOACHHM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX
IIOMCKOB, IIOCTOSIHHOI'O TPyZJa YYEHBIX U IIPAKTUKOB; MHTEPECa U I03HABATEIIbLHBIX
MOTHBOB B IIOJIYYE€HUH U IOCIEAYIOIIEM aHAIN3E

uH(OpMAIUK O EPEAOBBIX JOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AYXOBHO-HPaABCTBCHHOI'0 BOCIIMTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ATHYECKOTO IOBEACHHUSA; CIIOCOOHOCTH OLIEHUBATh
CUTyalluH, CBSI3aHHBIE C XMMHYECKMMHU SIBICHUSMH, U MPHUHUMATbH OCO3HAHHBIC
pElICHUs, OpPUEHTHPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;
TOTOBHOCTHU OIICHUBATh CBOE MOBEACHHUE U MOCTYIIKH CBOUX TOBAPHUIIICH C MO3UIIUIN
HPABCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHUE TIOCIEACTBUN ITHX MOCTYIKOB;
4)popMupoBaHus KYJIbTYPbI 310POBbS:

NOHUMAaHUs LICHHOCTEN 30pOBOT0 U 0€30MacHOro 00pas3a *KU3HHU, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOUIEHHMSI K COOCTBEHHOMY (HU3UYECKOMY M ICUXHUYECKOMY
3JI0POBbBIO; COOJIIOICHUSI TIPABUIT OE30IIACHOTO OOpAIleHUsI C BEIIECTBAaMH B OBITY,
MOBCEIHEBHOM JKM3HM U B TPYAOBOH JAEITEILHOCTH; MOHUMAHMS [IEHHOCTH MTPaBUIT
WHIMBHUIYAIBHOTO M KOJUIEKTHBHOTO

0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIFOJCH;
OCO3HaHUS MOCIEACTBUNA U HEMPUATHUS BPEIHBIX IPUBBIYEK (YIOTpEOIECHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S)Tpya0BOro BOCIMTAHUSA:

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

MHTEpeca K MPaKTHUYECKOMY M3YUYEHHIO PO ecCuil pa3IuyHOro poja, B TOM

YHCIie HA OCHOBE PUMEHEHUS PEIMETHBIX 3HAHUN TI0 XUMHH;, YBAXKCHUS K TPYIY,
JIOASIM TPyJa U pe3yJibTaTaM TPYJOBOM JIEATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY HWHIMBUIYaJIbHOM TpaeKTOpUU o00pa3oBaHusd, Oyayuieid npodeccun u
peayin3anuy COOCTBEHHBIX )KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTPEOHOCTEN 00111ECTBA;



6)3K0J10rM4YeCKOro BOCIMTAHNS : SKOJIOTHYECKHU 1IEJIECO00PAa3HOTO OTHOIICHUS K
MPUPOJIC, KAK UCTOYHUKY CYILIECTBOBAHUS KU3HU HA 3eMJIe; TOHUMAaHUS
rJ1I00aJIBHOTO XapaKkTepa dKOJOTUYECKHUX MPOOJIEM, BIUSHUS YKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOAHON U COLIMAIIBHON CPENIbl; OCO3HAHUS
HEO0OXOIMMOCTH UCIIOJIH30BAHUS JOCTIKCHUA XUMUU IS
pELIEHHs] BOIPOCOB PAllMOHAIBHOTO MPUPOIOIOIb30BAHNUSA; AKTUBHOTO HEMPUATHUSA
JNEUCTBUM, NPHUHOCIIIMX BpEX OKpYyXalolled MpPUPOAHOW cpene, YMEHUus
MIPOTHO3UPOBATh HeOJIaronpusTHHIE DKOJIOTUYECKHUE MOCJEACTBUSA
NpEANPUHUMAEMBIX JICUCTBUIM W TMpeNoTBpalllaTh MUX;  HAJIUYHUS Pa3BUTOIO
DKOJIOTHYECKOTO MBIIIJICHUS, 3KOJOTHUYECKON KYJbTYphl, OMNBITA AECATEIbHOCTU
DKOJIOTUYECKOM  HAIMPABJICHHOCTH, YMEHHUS  pPYKOBOJCTBOBATbCA HMHU B
MO03HABATENIbHON, KOMMYHUKATUBHOW M COLMAJIBHOM MpPaKTHKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MPOTHUBOCTOATH UJICOJIOTHH XeMo(hoOuH;
7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAyKU U OOIICCTBEHHOM MPAKTHKW; IOHUMAaHUs crenuuku
XUMHUH KaK HayKH, OCO3HAHUs €€ posik B POPMUPOBAHUH PALIMOHATBHOTO HAYYHOTO
MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKpY>KaIOLEM MHpE Kak O
€IUHCTBE MNPHUPOALI M YEIIOBEKA, B MO3HAHUHM MNPHUPOIHBIX 3aKOHOMEPHOCTEU H
pelieHnr IpooieM coXpaHeHUs IPUPOIHOTO PAaBHOBECHUS; YOSKIEHHOCTH B 0CO00M
3HAYMMOCTH XUMHH JJIsi COBPEMEHHOW IMBWIM3ALMU: B €€ T'YMAaHUCTHYECKOU
HaIPaBJICHHOCTU U BAYKHOM POJIM B CO3/TAHUU HOBOM 0a3bl MaTEPUAIbHON KYJIBbTYPHI,
pELIeHUH TJI00aNTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM,
DHEPreTUYECKON, TMHINEBOM W IKOJOTHYECKOW Oe30MacHOCTH, B Pa3BUTHHU
MEJUILMHBI, 00€CNIEYEeHNH YCIOBUN YCIIEITHOTO TPYa U SKOJIOTHYECKH KOMPOPTHOMN
YKU3HH KaXKJIOTO YIeHA OOIIECTBA; ECTECTBEHHO-HAYYHOM IPaMOTHOCTH: TOHUMAaHUS
CYyIIHOCTH METOJOB IIO3HAHMS, MCHOJB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TOJy4aeMble 3HAHUS IS aHAM3a U OOBICHEHHS
SBJICHUN OKPY>KaIOIIEero MUpa U MPOUCXOSAIIMX B HEM U3MEHEHUMN, YMEHHUS J1eJ1aTh
000CHOBaHHBIE 3aKJIFOUCHHSI HA OCHOBE HAy4YHBIX ()aKTOB M UMEIOIIUXCS TAHHBIX C
LEIbI0 TMOJYYEHUsI JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTHM CaMOCTOSITEIBHO
MCII0JIb30BATh XUMUYECKHUE 3HAHMS JJISl PEIICHUS MPOOJIeM B peabHBIX KU3HEHHBIX
CUTYyalUsX; HHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKON IEATEIIbHOCTH;
TOTOBHOCTH U CHIOCOOHOCTU K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BAHMIO,
K aKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAHUI 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU;  WMHTEpeca K OCOOCHHOCTSIM TpyJa B pa3IMUHbIX cdepax
npodeccuoHaTbLHON
NEATEIIBHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe Pe3yIbTaThl OCBOCHHS YyU4EeOHOTO TMpenMeTa «XUMHUsS» Ha
YPOBHE CpeaHero o0I11ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMble IS (OPMHpPOBAHUS  MHUPOBO33pEHUS  OOyYaIOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIICHAYYHbIE TOHSATHS, OTPa)KarOIIUe
I[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHeluPUKy METOJI0B IIO3HAHUS,
UCIIOJIB3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHUs, SIBJICHUE,
MPOIIECC, CUCTeMa, Hay4YHbIN (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, HWCCIEAOBaHUE, HAOIIOIEHUE, HW3MEpPEHHEe, OJKCIEPUMEHT U JIpyTHhe);
YHUBEpCAJIbHbIC y4eOHBbIC JEWCTBUSA (TIO3HABATEIbHBIE, KOMMYHUKATHBHBIE,
pETYISATUBHEIE), o0ecneunBaromue GopMupoBaHue PyHKITMOHATLHON TPAMOTHOCTH
U COIMAJIbHOM KOMIETEHIIUU 00yYarOIIUXCS;

CITOCOOHOCTH 00yUaroIMXCcs HCII0Ib30BaTh OCBOCHHBIC
MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHHUS M YHUBEpPCAIbHBIC y4YCOHBIC
JICVCTBHS B MIO3HABATEIIBHON M COLMAIBHOMN MTPAKTHUKE.

MertanpenMeTHbIe peE3yJbTaThl OTPaXalOT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TTO3HABAaTEJIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJIATHBHBIMU
JICCTBUSIMU.

OBJ1aieHNe YHUBEPCAJIbHBIMU Y4e€OHBIMU MO3HABATEIbHBIMHU
NEUCTBUSMM:

1) 6a30Bble JJOruvYecKune aeicTBUSI:

CaMOCTOSITeIbHO  (opMyJIMpOBaTh M aKTyalIM3upoBaTh  IpoOJeMy,
BCECTOPOHHE €€ paccMaTpuBaTh; ONPENENATh UETU JEATCIIbHOCTH, 3ajiaBas
napaMeTphl U KPUTEPUHU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATECIBHOCTH C MOCTABJICHHBIMU LICJISIMU;
MCIIOJIB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI IOTHYECKOTO MBIIIJICHUS —
BBIJICIISITh XapaKTePHbIC MTPU3HAKU MOHSITUI U yCTaHABIMBATh UX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE TOHATHUS JIJIs1 OOBSICHEHUSI OTJICTbHBIX (PaKTOB U
SIBJIICHUI;

BBIOMpATh OCHOBAHUS Ml KPUTEPHUH IS Ki1acCH(UKAIIUY BEIIECTB U
XUMHUUYECKUX pPEaKlMi; YCTaHaBIMBAaTh MPUYMHHO-CJICJACTBEHHBIC CBSI3U MEXKIY
M3yYaeMbIMH SIBJICHUSIMH; CTPOMTH JIOTHYECKHE PACCYXKICHHUS (HMHIYKTHUBHBIC,
JNEeTyKTUBHBIE, TIO aHAJIOTMH), BBISBISITH 3aKOHOMEPHOCTH M IPOTUBOPEUUS] B
paccMaTpUBAEMBIX SBJICHHX, (DOPMYIUPOBATH BHIBOJIBI M 3aKJIFOUCHHUS; TPUMEHSTh
B TIpoIlecCe€ TMO3HAHUS, HCMOJb3yeMble B XHMHUHM CHUMBOJIMYECKHUE (3HAKOBHIC)
MOJIC/IH, IPEOoOpPa30BLIBATh MOJCIBHBIC IPEACTABICHUS — XHMHYCCKHH 3HaK
(cuMBOJIT) BIIEMEHTA, XUMUYecKast GopMyIia, YypaBHEHHE XUMHUECKOU PEeaKITNH — IPU
pellleHnH Y4YeOHBIX T[O3HABATENBHBIX W MPAKTUYECKUX 3a7ad, MPUMEHATH



Ha3BaHHBIE MOJICIbHBIC MPEJCTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX
peakiuii; ¢GopMynupoBaTh IIeNd W 3aJaud  UCCIEIOBAaHUS, HCIOIB30BaTh
MOCTAaBJICHHBIE W CaMOCTOATENHbHO C(OPMYIHPOBAHHBIE BOMPOCHI B KadyecTBE
MHCTPYMEHTA TO3HAHMUSI M OCHOBBI Ui ()OPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKIECHUH; BJIaJIETh HABBIKAMH CAMOCTOATEIHLHOTO
IUTAHUPOBAHUS U TPOBEJCHUS YUYCHHUECKUX IKCIEPHUMEHTOB, COBEPILICHCTBOBATH
yMeHHUsl HaOJtoaTh 32 XOJOM Ipollecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €T0
pe3yabTaT, GopMyJIUpoBaTh 000OIIEHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTU
pe3yNbTaTOB MCCIEAOBAaHHUSA, COCTABISATh OOOCHOBAHHBIM OTYET O MPOJIETAHHOMN
pabote; mpuOOpeTaTh OMNBIT YYEHHUYECKOH HCCIEN0BATEIbCKOM U MPOEKTHOU
JeSITEIbHOCTH, IPOSIBIIATH CIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB PEIIEHUs TMPAKTUYECKUX 3a]ady, MPUMEHEHHUIO pa3JIMYHBIX METOJOB
MO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBATHCS B Pa3IMYHBIX UICTOYHUKAX WH(MOpMAIH (HAydHO-
NOMyJIsipHasl JIdTepaTypa XHUMUYECKOTO COJIepKaHUs, CIPaBOYHBIE TOCOOUS,
pecypcbl MHTEpHeTa), aHamM3UpOBaTh MHPOPMALMIO PA3IUYHBIX BUIOB U (popM
MpE/ICTaBIICHNUS, KPUTHYECKU OLIEHUBATH eé JIOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTH;

bopMyIUpPOBaTh 3aNPOCHl U MPUMEHATHh PA3IMYHbIE METOABI MPH TOUCKE U
orbope wuHbOpPMAIIUM, HEOOXOAUMOW JUIS BBIOJHEHHS Yy4eOHBIX 3amad
ONpenenéHHOro THIMA;, MPHOOPETaTh OMBIT HCIOIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX
TEXHOJOTHA M pPa3jINYHBIX MOMCKOBBIX CHCTEM; CaMOCTOSTENIbHO BBIOMPATH
onTUMalibHyt0  Qopmy mpencrtaBieHus uHopmanuu  (cxembl, Tpadukwy,
TUarpaMMbl, TaONWIBI, PUCYHKA W APYTHE), UCIOJB30BaTh HAYYHBIM S3BIK B
KauecTBEe CpeACTBAa NpH paboTe ¢ XUMUYECKON HHGOpMALMEH: MNPUMEHSThH
MeXIpeaMeTHbIE ((PU3HMYEeCKe U MaTEMaTUYECKUE) 3HAKK U CUMBOJIbI, (POPMYJIBI,
ab0peBUaTypbl, HOMEHKJATYpy; HCIOJb30BaTh M MPeoOpa3OBhIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OBJajieHHe YHHBEPCAJbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJjaBaTh BOMPOCHI IO CYIIECTBY 0OCYXk/JIaeMOil TeMbI B XOJ€ AUaJIora U/Win
JTUCKYCCHM,  BBICKAa3bIBaTh  HJAEH, (POPMYyIHpOBaTH CBOM  MPEIJIOKEHUS
OTHOCUTEJIFHO BBITTOTHEHUS MPEIJIOKEHHON 3a/1aud; BBICTYNAaTh C Mpe3eHTaIuei
PE3YNIBTaTOB TO3HABATENHLHOW NEATEIHHOCTH, MOTYYCHHBIX CaMOCTOSATEIBHO WM
COBMECTHO CO CBEPCTHHKAMHU TIPHU BBITIOJHEHUH XUMHUYECKOTO JKCIEPUMEHTA,



NPaKTUYECKOM paboThl IO HCCIEAOBAaHUIO CBOICTB H3y4yaeMbIX BEIIECTB,
peanu3anuyd y4eOHOTO MpoeKTa U (POPMYIMPOBATH BBIBOABI IO pE3yJibTaTaM
NPOBEAEHHBIX UCCIEIOBAHUHN MMYTEM COTIIACOBAHMS MTO3UIIHI B X0A€ 00CYKICHUS U
oOMeHa MHEHUSMU.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryJIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIFHO IUIAHHUPOBATh M OCYLIECTBISATH CBOIO IO3HABATEIBHYIO
NesITeIbHOCTh, ONpeneisist e€ Lead U 3a7aud, KOHTPOJMpPOBaTh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATh TpeAjaraeMblii ajiropuT™M JACUCTBUM TpU
BBIMIOJTHEHUH Y4YeOHBIX W HCCIENOBATENIbCKUX 3a/ady, BBIOMpATh HamOolee
3¢ (GEeKTUBHBIN CMOCOO WX peHIeHHsS C Y4ETOM MOJIY4YEHHs HOBBIX 3HAHUH O
BEIIECTBAX M XHUMHYECKUX PEAKIHSIX; OCYIIECTBIATH CAMOKOHTPOJb CBOECH
JesITEeILHOCTH HAa OCHOBE caMOaHaln3a 1
CaMOOLIEHKHU.

HPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenMeTHbIE pe3yJIbTaTBl OCBOCHUS OJNEKTUBHOTO Kypca «lIpakTtukym 1o
XUMHW» OTPa)KaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, POJIA XUMHUH B IO3HAHUU SIBJICHUM IPUPOJIBI,
B (OPMHpPOBAHMU MBILUIEHUS W KYJbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIBLHON
IPaMOTHOCTH, HEOOXOIUMOM AJisl PelIeHUs] MPaKTUUYECKUX 3a]1ad U 3KOJOTUYECKH
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 3J0POBBIO U MPHUPOJHOUN Cpese; BilaJeHUE
CUCTEMON XMMUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOMOJIATAIOIINE ITOHATHS
(XMMUYECKUIl DJIEMEHT, aroM, OJJEeKTpOHHas o0o0JiouKa aroma, MOJEKyJa,
BAJICHTHOCTb,  DJIEKTPOOTPULIATENIBHOCTh, XUMHUYECKasi CBfA3b, CTPYKTypHas
dopmyna (pa3BépHyTass U COKpallléHHas), MOJIb, MOJIIpHas Macca, MOJISPHbBIN
00BEM, YTIEpOIOHBIN cKeneT, (yHKUHMOHAJbHAs TpyIIa, pajukKail, H30MEpHs,
U30MEPBI, TOMOJIOTUYECKUM PAL, TOMOJIOTH, YTIJIEBOLOPOIBI, KHUCIOPOA |
a30TCOAEPXKAIME COCAWHEHUS, MOHOMEp, TOJHUMEDP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS); TEOPHUM W 3aKOHBl (TE€OpHsl CTPOCHMS
opranndeckux BemiecTB A. M. byTnepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKMM SI3bIK XUMHH; MHUPOBO33PECHUYECKHE 3HAHMA,
JeXalye B OCHOBE ITOHMMAHMS IPUYMHHOCTH WU CUCTEMHOCTH XHWMHYECKHUX
SBJIEHUM, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMICTBaX, COCTaBe, MOJYyUYECHUU U
0e30MacHOM HCIOJb30BAaHUM BAXKHEWIIUX OPraHUYECKHX BEUIECTB B OBITY H
NPAKTUYECKON JEeSTeIbHOCTH YeJOBeKa; C(OPMUPOBAHHOCTh YMEHUU BBISBISATH



XapaKTepHbIE PU3HAKU MOHATUN, YCTAHABIUBATh UX B3aUMOCBA3b, UCIOJIb30BATh
COOTBETCTBYIOIINE TIOHATHS TPH OMHCAHWHM COCTaBa, CTPOCHUS W TPEBPAIICHHMA
OpraHMYeCKUX  COCAMHEHWH; CPOPMUPOBAHHOCTH YMEHUH  HCIOJb30BaTh
XUMUYECKYI0 CHUMBOJIMKY [IJII COCTaBJICHUS MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOH, COKpalEHHON) (GOopMys OpraHMYECKHX BEIIECTB W YpaBHEHUU
XUMHUYECKUX PEeaKIMii, N3roTaBlIMBaTh MOJEIN MOJIEKYJ OpPraHMYEeCKUX BEIIECTB
UL WUTIOCTPAllMA ~ HUX  XUMHUYECKOTO W MPOCTPAHCTBEHHOTO  CTPOCHMS;
chOpPMHPOBAHHOCT, YMEHUW YCTAHABIMUBATH MPUHAUICKHOCTh M3yUYEHHBIX
OPTaHMYECKUX BEIIECTB IO HMX COCTAaBy W CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynmne CcoequHeHUuN (YTrJIeBOIOPOJbI, KHCIOPOJ U a30TCOIEpKalue
COCIMHCHUS, BBICOKOMOJICKYJIIPHBIC COCIWHEHWS), JaBaTh WM Ha3BaHUSA II0
cuctematudyeckoit Homenkinarype (IUPAC), a Takxke NpuBOAUTH TpUBUAJLHBIC
HA3BaHUS OTACIBHBIX OPTraHWYCCKUX BEIIESCTB (ITHJICH, MPOTWIICH, aleTHJICH,
ATWJICHIJIMKONb, TIUIEPUH, (PEeHON, (opManblaerui, aneraiblerull, MypaBbHHAs
KHUCJIOTa, YKCYCHasi KUCJIOTa, OJICMHOBAsi KUCJIOTa, CTEAPUHOBAsI KUCJIOTA, TIII0K03a,
bpykTO3a, Kpaxmal, [eJUTI0103a, MIHIIHH ); CPOPMUPOBAHHOCTh YMEHHUS ONPEIEISATh
BU/Ibl XUMHYECKOU CBSI3U B

OpPTaHUYECKUX COCTMHCHMIX (OAMHAPHBIC U KpaTHBIC); cPOPMUPOBAHHOCTH YMECHHS
MIPUMEHSTH MOJI0KEHUS TEOPUHU CTPOCHUS OpraHnndeckux Bemects A. M. bytineposa
JUTsl OOBSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHHUS MacChl BEIIECTB;, CPOPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh
COCTaB, CTpoeHHE, (U3MYECKUe W XMMHYECKHE CBOMCTBA  THUIHYHBIX
MIPEICTaBUTEIICH PA3IMYHBIX KIIACCOB OPTrAaHMYECKHUX BEIIECTB (METaH, 3TaH, STHJICH,
NPONMWJICH, aleTwieH, OyramueH-1,3, MerunOyramuen-1,3, OEH30J, METaHOJI,
ATaHOJI, STUJICHTIINKOJIb, TIIHIICPUH, (EHOJI, alleTAIbICTHI, MypaBbHHAS U YKCyCHAs
KHUCIIOTBI,  TJIIOKO3a, Kpaxmals, IeJUII0JI03a, aMUHOYKCYCHasi  KHCJIOTa),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBA3b  MEXKIy HHMH  ypaBHCHHSIMHU
COOTBETCTBYIOIIUX XHMHYECKHUX PEAKIHMH C HCIOJIb30BAHUEM CTPYKTYPHBIX
dbopmys;  chOpMUPOBAHHOCTH YMEHHUS XapaKkTepu30BaTh HUCTOYHUKH
YIJICBOJIOPOJHOTO  ChIpbsl  (He(Th, TPHUPOAHBIA Tra3, Yrojib), CIOCOOBI HX
nepepaboTKM W TMPaKTHYECKOe MPUMEHEHHE TMPOAYKTOB  TMepepadOTKH;
c(hOpMHUPOBAHHOCTH YMEHUI TPOBOUTH BBIUMUCICHUS IO XUMUYECKUM YPaBHEHUSIM
(Maccel, 00bEMa, KOTUYECTBA MCXOJHOTO BEHIECTBA WJIM MPOJYKTA PEAKIHH IO
W3BECTHBIM Macce, 00BhEMY, KOJMYECTBY OJIHOTO W3 HMCXOJHBIX BEIISCTB WM
MIPOYKTOB PEAKINK); CPOPMUPOBAHHOCTH YMEHHUI BIaJCTh CUCTEMOUN 3HAHUUA 00
OCHOBHBIX METOJIaX HAyYHOTO IMO3HAHMS, UCIIOJb3YEMbBIX B XUMUHU TIPU HU3YUCHHUH
BCIIECTB W XUMHUYECKUX sBJICHUN (HAOMIOMEHUE, W3MEpEHHe, IKCIICPUMEHT,
MOJICJIMPOBAHUE), MCIIOJIb30BaTh CHCTEMHBIC XUMUYCCKHAE 3HAHUS ISl TIPUHSTHS
pEIICHU B KOHKPETHBIX XKU3HEHHBIX CHUTYallUSX, CBA3aHHBIX C BEIIECTBAMU U UX



npuMeHeHueM; chOpMHUPOBAHHOCTh YMEHHH cOONIOAaTh MpaBUiia MOJIb30BaHUS
XUMUYECKOM TOCYJOM M JIaDOpaTOpHBIM OOOPYJOBaHMEM, a TaKKe IpaBUia
oOpalleHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBITOJHEHHUIO
7a00pPaTOPHBIX XUMHUUYECKUX OMBITOB; C(OOPMUPOBAHHOCTh YMEHHI MJIaHUPOBATH U
BBITIOJIHATh XUMUYECKUM SKCIIEPUMEHT (ITPEBpAIlleHHs] OPTaHUYECKUX BEIECTB MPU
HarpeBaHHM, MOJYYCHUE STHICHA U U3YUYEHHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIUU
OpraHUYeCKUX BELIECTB, J€HATypalus OEJIKOB MPU HArPEBAHWUHU, LIBETHBIE PEAKIINU
O€JIKOB) B COOTBETCTBUU C MpaBUJIaMU TEXHUKU O€30MaCHOCTH MpHU OOpaIIeHUH C
BeIIeCTBAMH U J1aOOpAaTOpPHBIM O0OpYIOBaHHEM, IMPEACTABIATh PE3yJIbTaThl
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3aluCHh YPaBHEHUH COOTBETCTBYIOIIHX
peakuuii u  (QOpMYyIMpPOBaTH BBIBOJABI Ha OCHOBE JTHX PE3yJbTATOB;
chOPMHPOBAHHOCT, ~ YMEHUH  KPUTHUECKHM  aHAIM3UPOBATH  XUMHUYECKYIO
uH(pOpMaIMIO, TMOIYy4YaeMyl0 W3 pPa3HbIX MCTOYHUKOB (CpEACTBA MacCOBOM
unpopmaruu, WHTEpHET M Apyrux); cPOpMUPOBAHHOCTH YMEHUH COOMIOAATH
npaBuia 5SKOJIOTMYECKH LEeIecO00pa3HOro MOBEACHHS B OBITY W TPYIOBOU
JEATEIIBHOCTH B LIEJISIX COXPAHEHUs CBOETO 3I0POBbS U OKPYKAIOLIEH ITPUPOIHOU
Cpenbl, OCO3HABAaTh OMACHOCTh BO3JEHCTBHS HA KUBBIE OPTAHU3MBI ONPEIEIEHHBIX
OpraHUYECKUX BEIECTB, MOHUMAas cMbIci noka3arens [1/IK, moscHsITh Ha npuMepax
CHI0COOBbI YMEHBIIIEHUS U MPEJOTBPAIICHUS UX BPEAHOTIO BO3ACUCTBUS HA OPTaHU3M
YeJoBeKa; I OoOy4arouuxcsi C OrPaHMYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI:
YMEHHE MPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BELECTB
U XUMHUYECKUX SIBIICHUMW; JIJISl CIENBbIX U CIA0OBUASIIMX OOYyYarolIUXCs: YMEHUE
UCIIOJIB30BaTh pebe(HO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpains nis 3anucu
XUMHUYECKUX (GOpMYII.

11 KIIACC

[IpenmeTHbIe pe3yJIbTaThl OCBOCHHS MporpaMmbl «IIpakTMkym mo XumMum»
OTPaXaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KApTUHBI MUPA, POJIU XUMHUHU B IO3HAHWUU SIBIICHUN IPUPOJIbI,
B (OPMHUPOBAHUM MBINUICHUS M KYJBTYPhl JUYHOCTH, €€ (YHKIIMOHAJIHLHON
IPAaMOTHOCTH, HEOOXOAUMOM JIJIsl pelIeHUs MPAKTUUECKUX 3a/ad U IKOJOTUUECKHU
000CHOBaHHOTO OTHOIIICHHUSI K CBOEMY 37I0POBBIO W MPHUPOJHON CpEele; BIAJCHUE
CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOIOJIATAIOIINE TOHSITUS
(XMMHYECKHI AJIEMEHT, aTOM, U30TOIl, S-, P-, d- SJIEKTPOHHBIC OPOUTAIN aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJIAPHBIA 00BEM, BaJICHTHOCTD, DJIEKTPOOTPUIIATEILHOCTD,
CTEMEHb OKHCIJICHHS, XMMHYECKasi CBS3b (KOBaJICHTHAs, MOHHAs, METa/UIMYeCcKasi,
BOJIOPOJHASA), KPUCTAJUIMUECKas PEIIETKA, TUIbI XUMHUYECKHUX PEaKIuid, pacTBop,



AIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs NUCCOLMALMSA, OKUCIUTEND,
BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM pEAKUUH, XUMUYECKOE pPABHOBECHE);
TEOPUH M 3aKOHBI (TEOpHUs SJIEKTPOJUTUYECKON ITUCCOLMAINM, MEPUOTUYECKUN
3akoH /. 1. MenaeneeBa, 3aKOH COXPaHEHUSI MACChI BEIIECTB, 3aKOH COXPAHEHUS U
NpeBpalleHusl DSHEPrUM MpPU  XUMHUYECKUX  PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
MOHMMAHUS  MPUYMHHOCTH U CHUCTEMHOCTM  XHUMHYECKHX  SIBJICHUH,
(dakToIOorMYecKue CBEACHUS O CBOMCTBAxX, COCTaBE, IMOJYYEHHH M O€30IacHOM
WCITOJIb30BAaHUU BAKHEHIIINX HEOPTaHUYCCKUX BEIIECTB B OBITY W MPAKTHYCCKOU
JESATEIbHOCTH 4eNoBeKa; C(HOPMHUPOBAHHOCTh YMEHUU BBISIBISITH XapaKTEPHbIE
NpU3HAKU  TMOHSITUM,  yCTAaHABIMBaTh WX  B3aUMOCBSA3b,  HCIIOJb30BaTh
COOTBETCTBYIOIIME TMOHATHS NPU ONHCAHUUA HEOPraHWYECKUX BEIIECTB M UX
NpeBpalleHuil; CPOPMUPOBAHHOCTH YMEHHMM  HMCIOJb30BaTh  XHMHYECKYIO
CUMBOJIMKY JJISI COCTaBJIeHUs POpMYJI BEIIECTB U YPABHEHUI XUMUUECKUX PEaKIIHil,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAECIbHBIX
HEOPTraHWYECKUX BeHIeCTB (yrapHblii ras, YIJIEKHCIBIA Ta3, aMMHUaK, raméHas
U3BECTh, HETallI€HAsl U3BECTh, TUTHEBAS COJIA, IUPUT U IpyTrue); cCHOPMHUPOBAHHOCTh
YMEHHI ONPENIENATh BAJIEHTHOCTh U CTETNIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUECKOU CBsI3U (KOBaJIGHTHAs, MOHHAS,
MeTaJUInYecKasi, BOJOPOAHAs) B COCIMHEHUSX, TUI KPUCTAIUIMYECKOH pPEIIETKU
KOHKPETHOTO BeIIECTBa (aTOMHasl, MOJEKYJsIpHAs, HOHHAs, MeTaJUTM4YecKas),
XapakTep Cpeabl B BOJAHBIX PACTBOPaX HEOPraHUUECKUX COCTUHEHUN;
chOpMHUPOBAHHOCTh YMEHHUI YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HX COCTAaBy K ONpEIeIEHHOMY Kiaccy/rpynmne
COEIMHEHU (MPOCThIC BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHJIbI, OCHOBaHUS,
KHCIIOTBI, aM(OTepHblE TUAPOKCHUIBI, COJHU); C(HOPMUPOBAHHOCT YMEHUH
packpbIBaThb CMbICH mepuoguueckoro 3akoHa J[. WM. MeHneneeBa wu
JNEMOHCTPUPOBATH ero CUCTEMAaTU3HPYIOILYIO, OOBSICHUTENbHYIO u
MPOTHOCTHYECKYIO (PYHKIUHU;  Cc(HOPMUPOBAHHOCTh YMEHHHM XapaKTEpHU30BaTh
JIEKTPOHHOE CTPOEHHME aTOMOB XHMHMUYECKMX 3JEMEHTOB 1—4 nepuonaoB
[Teproanyeckoit cucteMbl XuMuueckux aneMeHToB J[. . Menneneera, ucnosb3ys
MOHSTHS «S-, P-, AIJIEKTPOHHBIE OPOUTAINY, KIHEPTETUUECKUE YPOBHUY», OOBIICHITH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX JIIEMEHTOB U UX COEAMHEHUH 1O
nepuosaMm u rpynmnam l[lepuogumueckor cucrembl XuMHueckux 3nemMeHToB /[l. .
MenpeneeBa; coOpMUPOBAaHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATH) OOLIUE
XMMHUYECKUE CBOMCTBA HEOPraHMYECKHUX  BEHIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKIaTh CYIIECTBOBAHME T€HETUYECKOM CBSI3U MEXAY HEOPraHMYeCKUMU
BEILIECTBAMU C MOMOUIBIO YPAaBHEHH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMIl;
cOPMHUPOBAHHOCTh YMEHHUSI KIACCU(ULIMUPOBATH XUMHYECKHUE pPEAKUUU IO
pPa3IMYHBIM TPU3HAKaM (YKCIYy M COCTaBY PEArHpyIOIIUX BEIIECTB, TEIIOBOMY



3pdeKTy peakuuu, U3MEHEHHUIO CTENEHEH OKUCIEHHs DIIEMEHTOB, 0OpaTMMOCTH
peaklMH, YYacTUIO Karajau3aTopa); Cc(OpMUPOBAHHOCTb YMEHUN COCTaBIATH
YPAaBHEHUS PEAKUMW pa3IMYHBIX THUIIOB, IOJIHBIE M COKpAIlEHHBIC ypaBHEHUSA
peaxIuii HFOHHOTO OOMEHa, YUYUTBIBAsI YCIOBUS, TIPU KOTOPBIX 3TH PEAKIMH UIYT J0
KOHIIa; C(OPMUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKLUHU, MOJITBEPHKIAIOIINE
KAUECTBCHHBI COCTaB pAa3JIMYHBIX HEOPraHWYECKHX BEIIECTB, PACIIO3HABATh
OMNBITHBIM MYTEM HOHBI, IPUCYTCTBYIOUIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHMH  PACKpPbIBATh CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMA MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajiaHca
THX PEaKIuil; CPOPMUPOBAHHOCTh YMEHHI OOBSCHITH 3aBUCUMOCTH CKOPOCTH
XMMHUYECKOHN peakluy OT pa3IudHbIX (PaKTOPOB; XapaKTep CMEIICHNS XUMUYECKOTO
paBHOBECHS B 3aBUCUMOCTU OT BHelIHero Boznerctus (npunuun Jle Illarense);
c(OpMUPOBAHHOCTh YMEHUI XapaKTEpHU30BaTh XUMHUUECKHUE MTPOLIECCHI, JIEKAIIHIE B
OCHOBE IIPOMBIIIJICHHOIO IIOJy4YEHUS CEPHOM KHCIOTHI, aMMHAKa, a TaKKe
c(hOpMUPOBAHHOCTh MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHLOUNAX U
HKOJIOTUYECKUX TMpo0ieMax XHUMHUYECKOTrO MPOU3BOJACTBA; C(HOPMHUPOBAHHOCTH
YMEHUN TPOBOJIUTH BBIYHMCIEHUSA C HCIIOJIB30BAaHUEM MOHATHUS «MaccoBas IO
BELIECTBA B pacCTBOPE», OOBEMHBIX OTHOIIEHUN ra30B MPU XUMUYECKUX PEAKIMSIX,
MaccChl BEIIECTBA WM 00bEMA Ta30B 110 U3BECTHOMY KOJMYECTBY BEILIECTBA, MAcCe
Wi 00bEMY OJHOTO M3 YYacTBYIOLIMX B PEaKIMU BEIIECTB, TEIJIOBOrO 3PdeKra
pEaKkIMM Ha OCHOBE 3aKOHOB COXPaHEHWs MACChl BEIIECTB, NPEBPALICHUS U
COXpaHEHHUs HHEepPruH; CcHOPMHUPOBAHHOCTH yMEHHMM CcOOJMIOJaTh MpaBuia
MOJIb30BAaHUSI XMMHUYECKON MOCYyAOW U JabOpaTOpHBIM OOOpPYAOBAaHUEM, a TAKXKE
npaBuiia OOpalleHHsi ¢ BEIIeCTBAMU B COOTBETCTBUM C HWHCTPYKUHUSMHU I10
BBINIOJIHEHUIO 1a00PAaTOPHBIX XUMUYECKUX OMNBITOB; CHOPMHPOBAHHOCTh YMEHUUN
IUIAHUPOBATh U BBIMOJIHATh XUMHUYECKHI SKCIIEPUMEHT (pa3joKEeHUE NepoKcuia
BOJIOPOJIa B IPUCYTCTBUU KATAIM3aTOPA, ONIPEACICHUE CPENIBl pACTBOPOB BEIIECTB
C TMOMOILBIO YHUBEPCAIBHOTO WHIMKATOPA, BIUSHUE Pa3IMYHBIX (PAKTOpOB Ha
CKOPOCTb XUMHYECKOW pEaKIHMH, pPEAKIUH HOHHOrO OOMEHa, KaueCTBEHHBIE
peakuuy Ha cyib(aT-, KapOOHAT- U XJIOPU]I-AHUOHBI, HA KATHOH AMMOHHSI, PEILICHNE
DKCIIEPUMEHTAJIBHBIX 3afad 1o Temam «Mertamwmey u  «Hemeramis») B
COOTBETCTBHH C MPABUJIAMH TEXHUKHU 0€30MIaCHOCTH MPU OOPAILEHUH C BEILIECTBAMU
U J1a0OpaTOpHBIM OOOPYJOBAaHHMEM, IMPEICTABIATh PE3YyJIbTaThl XUMHUYECKOTO
JKcIiepuMeHTa B (OpMe 3alucu YpaBHEHUW COOTBETCTBYIOIIMX pPEAKIUN U
¢bopMyIMpoBaTh BBIBOJBI HAa OCHOBE JTHX pPE3yJbTAaTOB; CHOPMHUPOBAHHOCTH
YMEHUN KPUTHYECKH aHAJIU3UPOBATH XUMUYECKYIO UH(OPMAIIUIO, TOTYyYaeMYIO U3
pPa3HbIX UCTOYHHUKOB (CpelcTBa MacCOBOM KOMMYHHMKauuu, IHTepHET U Apyrux);
c(hOpMHUPOBAHHOCTh YMEHUHN COOJIOIATh MTpaBUiIa IKOJIOTMYECKH LEIeCO00pa3HOro
NOBE/IEHUS B OBITY U TPYJOBOM JIEATEIHHOCTH B LIEJISIX COXPAHEHHS CBOETO 3/I0POBBS



U OKpY’Karolllel NpUPOJHON CpeJibl, 0CO3HABATH OMACHOCTh BO3/ICHCTBHUS Ha JKUBBIE
OpraHu3Mbl ONPEEIEHHBIX BEIIECTB, MOHMMAas cMblca nokasarens [1/IK, nosacHsTs
Ha MpUMEpax CrocoObl YMEHBUIEHUSI U IPEAOTBPAILIEHUS UX BPEJHOTO BO3EHCTBUS
Ha OpPraHW3M YeJIOBEeKa; /ISl OOydYaroluXcs C OTPaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBS: YMEHUE IPUMEHSTh 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METO/1aX TO3HAHUS
BELIECTB U XMMUYECKUX SIBJICHUM; U CJIENBIX U CAa00BUASAIINX OOYyYArOIIUXCS:
YMEHHE HCIIOIb30BaTh pelbeHO-TOUCUHYIO cucTeMy o0o3Hauenuit JI. bpaiins ans
3aIMUCH XUMHAYECKHX (HOPMYII.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoaudecTBO 4acoB

DJIeKTpPOHHbIe (LM (pOBbIE)

HaumeHoBaHue pa3iesioB H TeM obpasoBaTeLbHbIe
Ne i/ K I pecypcbl
NMPOrpamMMbl Beero OHTPOJIbHBIE paKkTHYecKue
padoThI padoTsbI
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYECKO XUMUM
www.edsoo.ru
a . bubmuoreka [IOK
PEAMET OPraHUHCCKOM XHUMHIH. https://m.edsoo.ru/7f41a636
11 Teopust CTpoeHUs OPraHUuYECKUX 7 0 0 https://chemege.ru/zadaniyaege-
COeIMHEHUH A. ximiva
M. bytieposa https://chemege.sdamgia.ru/
Hroro no pazneny 7
Paznea 2. Yraesogopoasbl
2.1 [IpenenbHbIE YTIEBOAOPOABI — 1 0 0 www.edsoo.ru
aJTKaHbI bu6mmoreka IIOK
Henpe/ieabHbIe yIIIEBOIOPOIBI: https://m.edsoo.ru/7f41a636
2.2 AITKCHEL, ATKAIHCHE, A/KHHEL 5 1 0 https://chemege.ru/zadaniyaege-
ximiya/
[IpupoaHbie HMCTOYHUKU
24 YTJIEBOJIOPOJIOB M MIX TepepaboTKa 5 0 0
Hroro no pazneny 11




Pa3znea 3. Kucaopoacoaepxamue opranuyecKkue coe{uHeHus

3.1 Cruptsl. ®enoun 3 www.edsoo.ru
Anpaerunpl. KapOOHOBBIE KUCITOTHI. bu6mmoreka [IOK
3.2 Crnoxubie 3¢upbl 7 https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
3.3 YrieBoabl 3 ege-ximiya/
https://chemege.sdamgia.ru/
Uroro no pazueny 13
Paspnen S. BeicokoMoOJIeKy I pHbIE COCIUHEHUS
www.edsoo.ru
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
5.1 [Mnactmaccel. Kayuyku. Bomokna 3 https://chemege.ru/zadanivaege-
ximiya/
https://chemege.sdamgia.ru/
Hroro no pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME




11 KJIACC

Koan4yecTBo 4acoB

HaunmenoBaHmue pa3ae/ioB U TEM

DJIeKTpPOHHbIe (LM (pOBbIE)
o0pa3oBaTe/IbHbIE PeCypChl

Ne n/m Kontpoasubie | IlpakTtuueckue
MPOrpaMMbl Bcero
padoThI padoThI
Pasznen 1. BBegenue
11 OO6mmue TpeOoBaHMsI K PEIICHUIO | 0 0
' XUMHYECKHX 3a1a4. www.edsoo.ru
DJIEMEHTHI MATEMATUKHA B XUMUU. bu6mmorexa [IOK
1.2 1 0 0 https://m.edsoo.ru/7f41a636
Mexnynapoanas cuctema eauaui (CH). pS://1. .
C o https://chemege.ru/zadaniyaege-
BSI3b MEXK H3UKO-XUMHUYECKUMHU .
1.3 Y 1 0 0 ximiya/ https://chem-
BEJIUYUHAMH. X
ege.sdamgia.ru/
1.4 Crioco0sI penieHus 3a1ad. 0 0
Hroro no pasneny 4
Pasznen 2. 3amaun Ha ra3zoBble 3aKOHBI.
l"a30BbIE 3aKOHBI: 3aKOH ABOTAJIPO U €ro
21 CICACTBUA. 1 0 0 www.edsoo.ru
3amaun Ha COOTHOIIEHNE OCHOBHBIX Bu6mmorexa [IOK
XapaKTEPUCTHK I'a30B. https://m.edsoo.ru/7f41a636
3ajaun Ha HAXOXKIEHHE MOJISIPHOI https://chemege.ru/zadaniyaege-
55 MacChl CMECH T'a30B. 1 0 0 ximiya/ https://chem-
' 3aj1aui Ha HAXOXICHHE COCTAaBa CMECH ege.sdamgia.ru/
ra3oB MO MOJISIPHON Macce.




OObeIMHEHHBINA Ta30BbIA 3aKOH

2.3 boitnsMapuotra u I'eii-JIroccaka. 1
3aga4yu Ha CMECH T'a30B.
3anmaun Ha ompeaeNeHue 00bEMHON
2.4 nosu (%), monbHOU 01U (%) 1
KOMIIOHEHTOB I'a30BOI1 CMECH.
VYpaBuenue MenneneeBa-Kiaiinepona. bubnnorexa [JOK
2.5 3agaun Ha HAXOXKIECHUE COCTaBa 1 https://m.edsoo.ru/7f41a636
ra3oBOM CMECH I0CJIE PEAKIHH. https://chemege.ru/zadaniyaege-
.. o ximiya/ https://chem-
3agaun Ha u3MeHeHne 00bEMa ra3oBoit ;
2.6 1 ege.sdamgia.ru/
CMECH B pe3yJIbTaTe pPeaKIuu.
[1moTHOCTH ra3a, OTHOCHTEIbHAS
2.7 IJIOTHOCTh. 3a7a4i Ha 030HUPOBAHHBIN 1
KHCIIOPO/I.
HopwmanbHbie ycinoBus ¥ yCI0BUS
2.8 OTJIMYHbIE OT HOPMAJIbHBIX. 3a/1a4M Ha 1
TOpEHUE TOTUIHBA.
CocTaBieHHE U UCIOIb30BaHHUE
2.9 AITOPUTMHUYECKUX MPEINUCAHNMN. 1
CMelaHHbIE 331a49H.
510 KonTpoabnas paboraNel o teme |
’ «3a7a41 Ha Ta30-BhIC 3aKOHBI
Hroro no paszneny 10
Paspnen 3. Pacuersl M0 ypaBHEHMAM peaKIUi
PacueThl Mo ypaBHEHUSIM peakuii, eCiu
3.1 yp DCAKIUIH, 1 www.edsoo.ru

OJHO U3 BCIICCTB JaHO B H30BITKE.




3.2

Omnpenenenue coctaBa coyu (Kucias
WM CPENIHSS) IO MaccaM BEIIECTB,
BCTYMAIOIIUX B PEAKIIHUIO.

33

Pewenne 3ana4, pacKpbIBaroux
00pa30BaHUE KHUCIBIX U CPEAHUX COJIEH
JABYXOCHOBHBIX KHUCJIOT.

3.4

Pewenne 3ana4, pacKpbIBaroIux
00pa3oBaHUE KUCIBIX U CPEAHUX COJICH
dhochOopHON KHCIIOTHI.

3.5

Onpez[eneHI/Ie coCTaBa
HBYXTpeXKOMHOHeHTHOﬁ CMCCH I10 MaCCaM

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/ https://chem-

ege.sdamgia.ru/

BEILECTB, 00PA3yIOLINXCS B XOJ€ OJHON WU
HECKOJIBKUX PEaKIIUi.

3.6

3amaun Ha ONpesieTIeHUe COCTaBa CoJiei
IIPU PEeaKLUAX
CaMOOKHCJIEHUSICAMOBOCCTAHOBIICHUS.

3.7

3aa4u Ha AJIEKTPOIIN3.

3.8

CocraBieHHE U UCHOJIH30BaHUE
AITOPUTMHUYCCKUX HpC}IHHCﬂHI/Iﬁ.

CMelIaHHbIE 3aa4H.

Hroro nmo pazneny

Tema 4. KoHueHTpauusi pacTBOpoOB.

4.1

BBIpa)KeHI/IC COCTaBa paCTBOPOB:
MacCoBas O0JIsA, MOJISIpHASA KOHLICHTPAIKs.

www.edsoo.ru




4.2

Boruncnenue Maccbl pacTBOPEHHOTO
BELIECTBA U PACTBOPUTENS AJIs
MIPUTOTOBJICHUS OIPE/IeICHHON MacChl (MU
00BéMa) pacTBOpa C 3aJJaHHON
KOHIIEHTpaIlUeH.

4.3

PactBopuMocTs. PacyeTsl Ha ocHOBE
MCTOJIb30BaHUS TPAPHUKOB PACTBOPUMOCTH.

4.4

Brruncinenue pH pactBopos.

4.5

Pacuerst 1o ¢opmynam  BemIecTs,
CoieprKaINX KPUCTAIUIN3AIMOHHYIO BOLLY

4.6

CocTaBjicHHE U UCHOJIL30BAaHHUE
AITOPUTMHUYCCKUX HpCZIHHCB.HHfI.

4.7

KonnuecTBEeHHBIN 1 KaUECTBEHHBIN
KOHKYPC PEIICHHBIX 3314

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

ege.sdamgia.ru/

Hroro no pasneay:

Tema 5. 3agauu o opraHnyecKol XUMHUH

5.1

Haxoxxnenue ¢popmyi, eciii U3BECTHbI
MacCOBBIE JI0JIM 3JIEMEHTOB.

5.2

3anauu Ha onpejeneHne Gopmyl, eciiu
M3BECTHBI MAacChl WK 00BEMBI TPOTYKTOB
CTOpaHUS.

5.3

3amaun ¢ WCHOJB30BAHHUEM  CXEM
MPEBPALICHUN OPTaHUYECKUX COCTUHEHUMN.

5.4

3KCHCpI/IMCHTaJ'ILHBIC 3agaqu:
MMPOBCACHUC «KMBICJICHHOTI'O SKCIICPUMECHTA»

www.edsoo.ru

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

ege.sdamgia.ru/




3aueT MO PEUIEHHIO BCEX IPOMIEHHBIX

5.5 1
TUIIOB 3a1a4
Hroro no pazneny: 5
OBIIEE KOJIMYECTBO YACOB I10 y

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHAJIBI JJIAA YYEHUKA

1) Xwumus. 10 xnace: yue6. s o01ieo0pa3oBaT. opraHu3aliyii: 0a30BbIi
ypoBenb / O.C. I'abpuensn, U.I'. Octpoymos, C.A. CnagkoB. — 2-e uzn. — M.:
ITpoceemenne, 2020. — 128 c.: mi. — ISBN 978-5-09-074242-9.

2) Xwumwus. 11 xmace: yue6. aisa obmeo0pazopat. Opranuzanmii: 6a30BbIi
ypoBenb / O.C. I'abpuensn, U.I'. Octpoymos, C.A. CnagkoB. — 2-e uzn. — M.:
IIpoceemenne, 2019. — 127 c.: . — ISBN 978-5-09-072089-2.

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

1) Xumus. 10-11 knaccel. / aBT.- coct. [.A. llunmapéna .- M. :Jlpoda,
2007.-79 c.,- ) DnexktuBHbie Kypchl (aBTop T.B. babaesa)

2) O.C. Ta6puensna, T.E. J[lermunoit/ Xumusa. IIporpammbl
AJIEKTUBHBIX KypcoB. — M.: [Ipoda, 2018 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

1. www.edsoo.ru

2. bubmmoteka IIOK https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-ege-ximiya/
3. CHAM I'MA: Pemry EI'D https://chem-ege.sdamgia.ru/
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