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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMma o XMMHUM Ha YPOBHE CpPEAHETO 00IIero oopa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06
obOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUM K pe3yJibTaTaM OCBOCHUS
dbenepanbHO o0Opa3oBarenbHON IPOrpaMMBbI CPEIHETO o01ero
obpazoBanusi(POIl COO), npeacraBieHHbix B PenepalbHOM TOCYAapCTBEHHOM
obOpazoBarensHoM crangapre COO, c¢ yu€tom Konmenuu mnpenogaBaHus
y4eOHOro mnpeamera «XuUMUs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit
denepalvy, peaqu3yIOIMIUX OCHOBHbIE O0pa3oBaTeiIbHBIE MPOTrpaMMBbl, H
OCHOBHBIX TMOJNOXeHUH «CTparerun pa3BuTusi BocnuTaHuss B Poccuiickoit
®enepannu Ha nepuon 1o 2025 roga» (Pacnopstkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHS Ha YPOBHE YIIyOJIEHHOTO HM3Y4YEHUS 3aHUMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanusa yuammuxcs 10-11 kmaccos.
MN3ydenne mnpenMera, peanuzyeMoe B YCIOBHSIX JuddepeHIInpOBaHHOTO,
npo@UIbHOrO O0Oy4YeHHUs, MNPU3BAHO OOECHEUYHUTh OO0IIEO00PA30BATENbHYIO H
OOIIEKYJBTYPHYIO0 MOJATOTOBKY BBIIYCKHHKOB IIKOJIBI, HEOOXOJUMYIO JUIS
aJanTaiyy uX K OBICTPO MEHSIIOITUMCS YCIOBUSIM KU3HU B COLIMYME, a TAKXKe IS
IPOAODKEHUs OOy4YeHHs B OpraHU3alusX Mpo(ecCHOHAIBHOTO 00pa3oBaHMs, B
KOTOPBIX XUMUSI SIBJISIETCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

AKTyalnbHOCTh JIaHHOW NpPOrpaMMbl COCTOUT B TOM, YTO OHa JaeT
BO3MOXKHOCTh OOYyYarolMMCS TOBTOPUTh OCHOBHBIE XHMHYECKHE MOHSTHS,
0000muUTh 3HAHUS TO OOIIei, HEOPraHWMYEeCKOW U OpPraHUYeCKOW XUMUHU.
[{eneHarnpaBieHHOE 3HAKOMCTBO O0YYarOIIMXCS C MPUHSATHIMU CETOIHSI TECTOBBIMU
dbopMamMu HUTOrOBOrO KOHTPOJsA, co cTpykrypoid KHWM, mno3BoiauT ydammmcs
YCHEIIHO CIPaBUTHCS C UTOTOBOM aTTecTanuei B popmate EI'D.

[Iporpamma paccuntana Ha 68 4acOB M OpUEHTUPOBaHA Ha oOydaronuxcs 10 -
11 xnaccoB, mpeanonararomux caaBate EI'D mo xumuu. 3aHATHS TPOBOASTCS B
TEeUeHUEe Bcero yueoHoro roja mo 1 gacy B Henento (34 yaca 3a roj1/68 4acoB 3a ABa
rojia).

Pabouas mporpamma 3J1€KTHBHOTO Kypca OpUEHTHUPOBaHA Ha MCIOJIb30BaHHUE
y4e0HO-METOTMIECKOTO KOMITJICKTA!

1. «Xumus 10 knacc. ba3obiil ypoBenb: yueOHuK. ['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. bazoBslit ypoBenb: yueoHuk. ['abpuensn O. C.,



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

OcHoBy noaxoaoB Kk mporpamme «lIpakTHKyM Mo XUMUW», K ONPEIEICHUIO
o01iei crpaTeruu 00y4YeHHsl, BOCTIUTAHUS U PA3BUTHS, O0YUAIOIINXCS CPEACTBAMHU
yueOHoro npeamMera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHUentyanbHble nojoxeHus PI'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
CoJlepKaHMs, pPE3yJIbTaTOB OO0yuYeHUs M TpeOOBAaHUM K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
oO1reoOpa3oBaTebHON  OpraHu3aliM, SBISETCS HEOThEMJIEMOM 4YacThl0 UX
oOpazoBaHHOCTH. OHO CIY)XUT 3aBEpIIAIOIIUM JTalloM pealu3aluu  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YypOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIHUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oOOpa3oBaHMs. OTH LIEHHOCTU KacaroTcs
NO3HAHUS 3aKOHOB MPUPOJbl, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YEJIOBEKa, a TAKKE IKOJIOTMYECKH 000CHOBAHHOTO OTHOLIEHUS K CBOEMY 3/10POBBIO
U NpupoaHOH cpene. Peanmusyercs xumuueckoe oOpa3zoBaHHe OOydarolUXcsl Ha
YPOBHE CPEIHETO 00IIEro 00pa3oBaHus CPEACTBAMH YUEOHOTO MpeaMeTa « XUMUS,
COJIEP’)KaHUE M IOCTPOEHUE KOTOPOTO OMNPENEIEHBl B IPOrpaMMe IO XHMHH C
y4€TOM CIeUUu(PUKA HAYKHM XHMHH, €€ 3HAaYeHUsT B TMO3HAHUU MPUPOALI U B
MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE ¢ yUYETOM OOLIMX LieJeH U MPUHIIUIIOB,
XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro oOLIero
oOpazoBanus B Poccuiickoit denepanuu.

XUMHSL KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK UIPaeT 0coOyI pojb B
COBPEMEHHOW LMBWIM3AIMU, B CO3JIaHUH HOBOM 0a3bl MaTepUalbHOU KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ] B (POPMHUPOBAHUE PALIMOHATILHOTO HAyYHOTO MBIIIJICHUS, B
CO3JaHME LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE
OPUPOJIbI U YEJIOBEKa, KOTOpoe (POpMHUpPYETCs B XMMHUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU NPUMEHEHHS.

TecHO B3aMMOJENUCTBYS C IPYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOM YaCTbIO MUPOBOM KYJIbTYPbl, HEOOXOAMMBIM YCIIOBUEM YCIIEIIHOTO
TpyJa M XKU3HU Kaxaoro wieHa obmiectBa. CoBpeMeHHass XUMHUS Kak Hayka
co3ujaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTHMI HampaBjieHa Ha pelieHue
r00ambHBIX MPOOJEM YCTOMUMBOIO pPAa3BUTHUS UYEJOBEUECTBA — CBHIPHEBOM,
OHEPTreTUYECKOM, MUIIIEBOM, IKOJIOTHIECKON O€30MaCHOCTH U OXPaHBI 37J0POBBI.

B cooTtBercTBUM C OOUIMMM LENSIMH M TPUHLUIIAMHU CPEIHEro OOIIero
oOpazoBanus conaepkanue nporpammbl «lIpaktukym mo xumum» (10—-11 kmaccsr,
0a30BbIi  YpOBEHb  H3Y4Y€HHUS) OPHEHTHUPOBAHO  MPEUMYILIECTBEHHO  HA



OOLIEKYIBTYPHYIO OJATOTOBKY O0YYaIOIIUXCSl, HEOOXOIMMYIO UM JUIsl BBIPAOOTKH
MHPOBO33PEHYECKUX OPUECHTUPOB, YCIIEIIHOTO BKJIIOUECHUS B KW3Hb COLMYMA,
NPOJOJDKEHU  00pa3oBaHUsI B Pa3lIMYHBIX  OOJACTAX, HE  CBS3AHHBIX
HEMOCPEACTBEHHO C XUMHUEM.

CocrapnsromiuMu -~ niporpammbl — «[IpakTukym 10  XUMHUU»  SIBISIOTCS
MpaKkTUYECKUe 3HaHuA KypcoB — «Opranuyeckas xumusi» U «OOmas wu
HEOPraHUYECKAsi XUMHS», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUS KOTOPBIX
SBJIIIOTCSL OCHOBBI HAyKW: CHCTEMa 3HAHUM MO0 HEOPraHWYecKOW XuMuu (c
BKJIIOUCHHEM 3HAHUN U3 OOUIed XUMHUHM) U OPraHUYECKOW XHUMHH, MPOBEIACHUE
AKCIEPUMEHTOB W JIONOJHUTEIbHAS CHCTEMaTh3auus 3HaHui. PopMHUpOBaHUE
JAHHOW CHUCTEMbl 3HAHUW MPU H3YUYCHUH Kypca OO0ECIeUrMBAET BO3MOXHOCTH
pPacCMOTpPEHHMs BCEr0 MHOT000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHSTHM, 3aKOHOB
Y TEOPUU XUMUH.

Crpykrypa coaepxkaHus nporpammbl  «lIpakTukym mnmo Xxumum» —
«Oprannueckas xumus» U «OOIIasi U HeOpraHudeckass XuMus» chopMUpOBaHA B
mporpaMme Mo XMMUU Ha OCHOBE CHUCTEMHOTO IMOJX0Ja K M3YYEHUIO y4eOHOTO
MaTepuana U oOyCJIOBJIEHa HCTOPHUYECKHM OOOCHOBAaHHBIM Pa3BUTHEM 3HAHWUW Ha
ONPEAECIEHHBIX TEOPETUUYECKUX YPOBHAX. TakK, B Kypce OpPraHUYECKOW XHUMUU
BEILIECTBA PACCMATpPUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOCHUS
OPraHUYEeCKUX COCIMHEHNM, a TAKYKE HA YPOBHE CTEPEOXUMUYECKUX U AJIEKTPOHHBIX
IPEICTaBICHUN O CTPOCHUH BelecTB. CBelleHrs 00 M3y4aeMbIX B Kypce BEHIECTBAX
JAI0TCS B Pa3BUTUU — OT YTJIEBOJOPOJOB JIO CJIOKHBIX OMOJIOTUYECKH aKTUBHBIX
coelMHEeHU. B Kypce opraHn4eckoil XMMUH OJIy4atoT pa3BUTHE CHOPMHUPOBAHHBIE
Ha ypPOBHE OCHOBHOTO 00IIEro oOpa3zoBaHUs MEpPBOHAYAIBHBIC MPEACTABICHUS O
XUMHUYECKON CBSI3M, KIAaCCU(UKAIIMOHHBIX TMPU3HAKAX BEIECTB, 3aBUCHUMOCTH
CBOICTB BEUIECTB OT UX CTPOCHUS, O XUMUYECKOUN pEaKIIUU.

[Tox HOBBIM yriioMm 3peHust B nporpamme «lIpakTukym mo xumum» 6a30BOTO
YPOBHSI pacCMaTpUBAETCs] U3YUYEHHBIN HA YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
TEOPETUYECKU Marepuall M (PAKTOJOTMYECKHE CBEJIEHUS O BeUIeCTBaX U
XUMHUUYECKON peakinuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» 00yYarolMMca TPEIOCTaBIsSETCS BO3MOXKHOCTh OCO3HATh 3HAUYECHHE
NEPUOANYECKOTO 3aKOHA € OOILIETEOPETHUECKUX M METOJOJIOTUYECKUX TMO3ULINH,
riy0oKe TMOHATh HCTOPUYECKOE U3MEHEHHEe (QYHKIMH 3TOro 3akoHa — OT
0000111aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOIIEH.

B nmiaHe pemeHus 3anady  BOCHUTAHUS, Pa3BUTHS U COLMAIIM3AIMU
oOydJaronuxcst TpuHATbIE TporpaMMmon «IIpakThKkym MO XUMHUW» TOAXOABI K
ONPENEICHUIO COJACpPX AHUS U TOCTPOCHUS MpeaMera MpeayCMaTpUBAIOT
dbopMHpoBaHNE YHUBEPCATBHBIX YUEOHBIX IEUCTBHM, UMEIONTNX 0a30BOC 3HAUCHHE
JUISL Pa3iMYHbIX BUJOB JESATEIBHOCTU: pELIEHUs MpoOJieM, MOMCKA, aHalu3a M



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
o0pa3oBaHMsl, TaK U HA YPOBHE CPEIHEro 001Iero 0opa3oBaHus, MPU ONPEACICHUN
CoJlep KaTeIbHOM XapaKTEpUCTUKU IIeJie M3ydeHUs MpeaMeTa HampaBiIeHHEM
NEPBOCTENECHHON 3HAYUMOCTU TPAJUIIMOHHO TpU3HAETCA (POpMHpPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak 00JIaCTHU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JIESITEIbHOCTH YEJIOBEKAa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KydbTypbl. C
METOJMYECKOW TOYKH 3pPEHHUs TaKOW MOAXOJA K OMNPENEICHUIO IeJeH H3y4YeHHs
MpeMETa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIaBHBIMHU LEISIMH U3YUYE€HUS MPOTPaMMBI
«IIpakTrkym o xumum» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsITOTCA:

- (opmupoBaHuMEe CHUCTEMBl XWMHUYECKMX 3HAHUW Kak  BaKHEUIeH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOU
JeXaT KIIIOYEBBIC MOHATHUS, (PYH/IaMEHTAJbHBIC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE $3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOPUEN UX
pPa3BUTHS U CTAHOBJICHUS,

« (opMupoBaHuE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METO/IaX IMO3HAHUS
BEIIECTB U XUMHUYECKUX PEaKIUuil, HEOOXOIUMBIX ISl IPUOOPETEHUS yMEHUN
OPUEHTUPOBATHCA B MHPE BEHIECTB U XUMHUUECKUX SIBJICHUHN, UMEIOIIUX
MECTO B MIPUPOJE, B MPAKTUYECKOW 1 MOBCEIHEBHOW KU3HU;

+  pa3BUTHE YMEHHI U CIIOCOOOB JAEATEIbHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OSKCIIEpUMEHTa, COOJIOJEHUEM  MpPaBUI
0e301macHOro O0paIeHus ¢ BEIIeCTBAMH.

Hapsigy ¢ atuM, copepskareibHasi XapakTEpUCTHKA LEIel U 3a1ad U3y4eHUs
npeaMera B MporpaMMe Kypca YTOYHEHAa M CKOPPEKTHUPOBaHA B COOTBETCTBUU C
HOBBIMHM TMPUOPUTETAMU B CHUCTEME CpeaHero oduiero odpazoBaHusi. CerogHs B
MPENoIaBaHUH XUMUHU B OOJIbIIIEH CTENIEHN OTAAETCS MPEANOUYTEHNE TPAKTUIECKON
KOMIIOHEHTE COJAepX aHusi OOy4yeHHUs, OpPHEHTHPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA 00Ie00pa30BaTeIbHON OpraHu3alliy, BIAACIONIETO0 HE HaOOpOM
3HaHWM, a (PYHKIIMOHAIILHOM T'PaMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHHUSIMHU
AKTUBHOT'O MOJYYEHUS! 3HAHUWA 1 TPUMEHEHHS UX B PEAIbHOW JKU3HU JIJIS1 PELICHUS
MPaKTUYECKUX 3a]1a4.

B cBsa3u ¢ sTuM mnpu uzydyeHun mnporpammbl «IIpakTUKyM MO XUMHN»
JOMUHUPYIOILIEE 3HaUeHUE MPUOOPETAIOT TaKKe LIeJIU U 3a]1a4H, KaK:

ajanTtamys oO0ydyaroluXcs K yCJIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHupOBaHUE  HWHTEIVIEKTyalbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K



caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOATEILHOMY NPHUHITHIO IPAMOTHBIX
pEIICHU B KOHKPETHBIX XKU3HECHHBIX CHUTYaIUSX, CBSA3aHHBIX C BEIIECTBAMU U UX
npuMeHeHueM; GOpMHUPOBAHUE Y OO0YYAIOIIUXCSl 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 TO3HAHWU XHUMHUH, a TaKXKE I OLUEHKH C MO3UIUN DKOJIOTHYECKOH
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 10 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 Y OOyYalOIIUXCS
aCCOLIMATUBHOIO M JIOTUYECKOI'O MBILUIEHUS, HAOII0AaTeIbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, MPHU MJIAHUPOBAHUU
U TPOBEICHUU XUMHUYECKOTO OHKCIEPUMEHTAa; BOCIUTAHUE Yy OOYYaromIMXCs
yOeXKIEHHOCTH B TYMaHUCTUUYECKOW HANpPABICHHOCTH XUMHH, €€ BaXKHOU pOJIA B
pemeHun  riI00ajJbHBIX  MPOOJIEM  PAIlMOHAIBHOTO  MPHUPOAOIOIH30BaAHUA,
MOMOJHEHUSI YHEPIreTUYECKUX PECYPCOB U COXPAHEHHS MPUPOHOTIO PABHOBECHS,
OCO3HaHUSI HEOOXOIUMOCTH OEpeKHOTO OTHOIICHHS K NPHUPOJIE U CBOEMY
3JI0POBBIO, a TAKXKE IPUOOPETEHHS OTIBITA UCIIOJIb30BAHUS TIOTYUYEHHBIX 3HAHUN JITIST
NPUHATUS TPAMOTHBIX PEIICHUH B CUTYyallUsiX, CBS3aHHBIX C XWMHUYECKUMHU
SIBIICHUSIMH.

B ydyebHoM mutane cpemHero oOiero oopazoBanus nporpamMmmbl «lIpakTukym
10 XMMHUMN» 0a30BOr0 YpOBHS BXOJUT B COCTAB IpeAMETHOM 00acTu « EcTecTBeHHO-
HAy4YHBIC TIPEIMETBD).

OO11ee Ynciio 4acoB, OTBEIEHHBIX I U3yYCHHSI XUMHUH, HA 0230BOM YPOBHE
cpeaHero obiiero oopazoBaHus, coctanisieT 68 yacos: B 10 kinacce — 34 yaca (1 gac
B Hezeno), B 11 knacce — 34 yaca (1 gyac B Hezento).

COAEP KAHUE OBYUYEHUA

10 KUIACC

OPI'TAHNYECKASA XUMUA



Teopernueckne 0CHOBbI OpraHu4yeckoil xumui (7 4acoB)

[IpeameT oprannueckoi XMMUU: €€ BOZHUKHOBEHUE, PA3BUTUE U 3HAUCHUE B
MOJYYCHUH HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOCHUS OPraHHUYECKUX
coenunenuid A. M. BytnepoBa, e€ ocHOBHbIE Mos1oxkeHUsl. CTpyKTypHbIE (DOPMYIIBI
OpraHWYecKuX BellecTB. ['omomnorusi, wu3oMepus. XHUMHUYECKas CBS3b B
OpPTraHUYECKUX COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccu(UKaIMU OpraHUYECKUX BemiecTB. HomeHkmaTypa
OpraHMYEeCKUX COCIMHEHMH (cucTeMaThueckas) W TpPUBUAJIbHBIC Ha3BaHUS
BOKHEUIIUX MPEJCTaBUTENCH KIaCCOB OPraHUYECKHUX BEIECTB.

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUs BEIIECTB M MX IMPEBpAICHUIA:
O3HAKOMJIEHHUE ¢ 00pa3iiaMi OPraHUYeCKUX BEIIECTB U MaTepuaiaMi Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOMIOACHUE M ONUCAaHUE
JEMOHCTPAIMOHHBIX ONBITOB MO MPEBPALICHUIO OPraHUYECKHUX BEIIECTB IpHU
HarpeBaHuM (IJ1aBjieHUe, OOyIJIMBAHUE U TOPEHUE).

Yraesoaopoasbl (11 yacon)

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJIOTMYECKMH psiA. Meran W dTaH —
IpOCTEeHIlINe MPEACTABUTENN AaJKaHOB: (U3MYECKHE M XUMHUYECKHE CBOICTBa
(peakuu 3aMEenIeHUs] W TOpEHUs), HAXOXKICHHE B MPUPOAE, MOIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN PSAJ. DTUIIEH U MPOINHUIEH —
MPOCTEUIIINE TIPEJICTABUTENN AJIKEHOB: (HU3MYECKUE M XHUMHUUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJOTCHUPOBAHUSA, THApPATAIIMU, OKHUCJICHUS U
MOJIMMEPU3ALINN ), TOTyYEHUE U TPUMEHEHHUE.

Ankanuensl: OyTtaaueH-1,3 u MertunOyrtamueH-1,3: cTpoeHue, Ba)KHEHIIHE
XUMHUYECKUE CBOMCTBa (peakiusi mojumepuszanuu). [lomyueHrne CHHTETHUYECKOTO
KayudyKa U pEe3UHBI.

AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKUN psijl. ATICTHIICH
— TPOCTEUIIMNI MpeNCTaBUTEIh QJIKWHOB: COCTaB, CTpOeHUE, (UUYECKHE WU
XUMHUYECKHE CBOMCTBA (pEaKIUy TUAPUPOBAHUS, TAIOTCHUPOBAHUS, THApPATAIUH,
TOpPEHHs] ), MOTyYEHUE U TPUMEHEHHUE.

Apenbl. benzon: cocraB, crpoeHue, (pu3MYecKUe W XMMHUYECKHE CBOMCTBA
(peakuuu rajoreHUpPOBAaHMS U HUTPOBAHUS), MOJYUYEHUE U NpUMEHEHUe. 10.1yon:
cocmae, cmpoeHue, uauuecKkue U  XUMUYecKue  ceolcmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NoayYeHue u npumeHerue. TOKCUYHOCTh apeHOB.
['eHeTHyeckass CBSI3b MEXKIY YTJIEBOJOPOJAMH, MPUHAJICKAIIUMU K Pa3IUYHbIM
KJIaccam.



[TpuposHblE MCTOYHMKHM YTia€BOAOPOAOB. IIpupoaHblii ra3 U MOMyTHBIE
HeTsaHbpie Ta3pl. HedTh u e€ mpoucxoxaenue. CrnocoObl mepepaboTku HepTH:
NEPErOHKa, KPEKUHI (TEpMUYECKUH, KaTaJIUTU4eCKHil), mnupoius. IIpomykTel
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCHEpUMEHTAJIbHbIE METOJbl HM3YyYEHHUs BEIIECTB M UX IPEBPAICHUN:
O3HAKOMJIEHHUE C 00pa3llaMHt IIacTMacc, KayayKoB U pe3uHbl, Koyuiekiuu «Hedtoy»
U «YTOJb», MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOJAOPOIOB U TaJOr€HONPOU3BOIHBIX,
nposeneHrne KoHTposibHOW paboTel 1o Teme: «llpenenbHble W HENpenesbHbIE
YIJIE€BOAOPOABDY.

Pacuérnbie 3anaun.

Bblunciendss MO ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOAHOI0 BELIECTBA WIM MPOAYKTa PEakLMM 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJHBIX BEIIECTB WJIM MPOYKTOB PEAKIIUN).

Kucaopoacoaep:kamue opranndeckue coeqnnenus (13 yacon)

[IpenenbHbIE OQHOATOMHBIE CIHHUPTHL. MeETaHON M 3TaHON: CTPOEHHUE,
du3nuecKkue M XUMHUYECKHE CBOMCTBAa (pEakiUu C aKTHUBHBIMH METaJIaMH,
rajioreHoBOJIOPOJaMH, TOpPEHUE), MpUMEHEHHE. BoAopoaHbIE CBSI3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoOroaToMHbI€ CIUPTHI. DTUIIEHTIIMKOJb U MIUIEPUH: CTPOEHUE, (PU3NUECKUE
U XUMHYECKHE CBOMCTBa (B3aMMOJAEWCTBHE CO IIEJIOYHBIMU METaJUIaMH,
KAueCTBEHHAs] peaklys Ha MHOrOAaTOMHbIE cHupThl). [leficTBue Ha opraHusm
yenoBeka. [[pumeHenune rauuepuHa 1 3TUIICHTJIUKOJIA.

deHos:  CTpOCHHE MOJICKYJIbI, (U3HMUYECKME W XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U Kemowsi. DoOpManpAETHI, ALETAIBACTHI:  CTPOCHHE,
bu3nueckue U XMMHUYECKUE CBOMCTBA (peakUUU OKUCIEHHS U BOCCTAHOBJICHMS,
KaueCTBEHHbIE PEAKIMH ), IOJYyUYE€HUE U TPUMEHEHUE.

O1HOOCHOBHBIE NpeieIbHbIe KAPOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYCHas
KHCJIOTBL: CTpOEHHE, (PU3NYECKHe U XMMUUYECKUE CBOICTBA (CBOMCTBA, 0OIIME IS
KJ1acca KHMCIIOT, PeaKIus dTepupHUKaim), HoJyuyeHue u npuMenenue. CteapuHoBast
Y OJICMHOBAs KUCJIOTHI KaK MPEICTABUTEINN BHICHINX KAPOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBHE.

CnoxHble 3(pUpHI KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX
aupoB. Kupel. ['uaponus xupoB. I[lpumeHenue xupoB. buonmornueckas poib
JKUPOB.

VYraeBojsl: cocTaB, Kiaccupukaius yrieBoa0B (MOHO-, AU- U MOJUCAXaAPHUIbI).
['moko3a — TPOCTEUIMKA MOHOCAXapwl: OCOOEHHOCTH CTPOCHHS MOJEKYIIHI,
dbuznyeckre U XUMHUYECKHUE CBOMCTBa (B3aumMoieicTBue ¢ ruapokcugom meau(ll),



OKHCJICHME aMMHa4YHbIM pacTBOopoM okcuaa cepedpa(l), BoccraHoBieHUE,
OpOKEHHUE TII0KO3bl), HAXOXKJICHUE B TPUPO/IE, TPUMEHEHUE, OMOJIOTHYECKast pOJlb.
®otocuHTe3. pyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemntono3a Kak npupoaHbie noauMmepbl. CTpoeHue Kpaxmalia u
uemono3bl.  dusznueckue W XUMHYECKHE CBOWMCTBA Kpaxmana (TUIpOJIn3,
KaueCTBEHHAs PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUs BEIIECTB M HX IMPEBpAICHUIA:
MpPOBEICHNE, HAONIOJACHUE M OINUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIIUM OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE 3TaHOJA
okcumoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJICUCTBUE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaerugoB (OKMCICHUE aMMUAYHBIM PACTBOPOM OKCHA
cepeopa(l) u rugpoxcugom menu(Il), B3amMopelcTBHE KpaxMalia C HOJAOM),
nposeaeHue KontponbHoi paboTsl «OHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI.

Pacuérnblie 3agaun.

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

BricokomouiekyJIspHbIe coeqnHenns (3 yaca)

OCHOBHbBIE MOHSTUS XUMHHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEMECHb MOJMMEPHU3AIUU, CPEIHSS MOJICKYJIsIpHAas
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJIPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHS.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHUs BEUIECTB M HUX IPEBpPALICHUM:
O3HaKOMJIEHUE C 00pa3laMH MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, ILIacTMAacc,
kayuykoB. lIpoBenenue mnpaktuueckoir paboTsl «Pacrno3HaBaHue IutacTMacc |
BOJIOKOHY.

MesknpeaMeTHbIE CBS3H.

Peanmmsanuss MeXNpeaMETHBIX CBA3EH IIPU M3YYEHHMM DJIEKTMBHOIO Kypca
«IIpakTukym no xumum» B 10 Kitacce OCylIECTBIIIETCS YEPE3 UCIOIB30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U TOHATUMN, SABJISIOIIUXCSI CACTEMHBIMHU
JUIS1 OTAEINIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0111e ecTeCTBEHHO-HAYUHbIE MOHATHS: SIBJICHUE, Hay4YHbIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHSs, aHaJlU3, CUHTE3, KiacCU(pUKalus, NEePUOANUYHOCTb, HAOIIOJCHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIMPOBAHUE.



@usnka: MaTepus, DHEpPrus, Macca, arToM, DJJEKTPOH, MOJEKYJa,
HSHEPreTUYECKU YpOBEHb, BEIIIECTBO, TENIO, OO0BEM, arperarHoe COCTOSHUE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AMHUITBI UX U3MEPEHUS.

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

['eorpadusi: MuHEpanbl, TOPHbIE MOPOJBI, MOJE3HbIE HUCKOMAEMbIe, TOILIHBO,
pecypchl.

TexHonorus: NUINEBBIE MPOAYKThI, OCHOBBI PAllMOHAJIBHOIO IUTAHMUS,
MOIOIIIME CPENICTBA, JIEKAPCTBEHHBIE U KOCMETHUYECKUE IPEINapaThl, MaTepUabl U3
VMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KVIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

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

Tema 1. BBenenue. (4 yac)

OO6mue TpeOoBaHMS K PEIICHUI0 XUMHYECKUX 3a]1ad. DJIIEMEHThl MaTeMaTUKU
B xumuu. MexayHapoanas cucrema eauHun,  (CH). CBszp  Mexay
bu3uKoXUMHUYEeCKUMU BeTuurnHamMu. CriocoObl perieHus 3a1ad.

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

["a30BbI€ 3aKOHBI: 3aKOH ABOTaIPO M €T0 CIEICTBUS; O0BEIMHEHHBIN ra30BbIN
3akoH bois-Mapuorra u ['eii-JIroccaka. YpaBuenue MenneneeBa-Knalinepona.
[In10THOCTH ra3a, OTHOCUTEJIbHAS MUIOTHOCTh. HopMmanibHbIE YCIIOBUS U YCJIOBHS
OTJINYHBIE OT HOpMajbHBIX. COCTaBJICHUE U HCIOJIB30BAHHE AITOPUTMUUYECKUX
MPEANUCAHUM.

3aga4un Ha COOTHOIIEHHWE OCHOBHBIX XapaKTEPUCTHK Ta30B.

3agaun Ha HAXOXKICHUE MOJIIPHOM MAacChl CMECH T'a30B.

3ajaur Ha HAXO0XKJIEHHWE COCTaBa CMECH Ira30B IO MOJISIPHOM Macce.

3aJauM Ha CMECH T'a30B.

3amaun Ha omnpeaenenue o06béMHONW gonu (%), MombHOU gonu (%)
KOMIIOHEHTOB ra30BOM CMECH.

3agaun Ha HAXOXKJEHUE COCTaBa ra30BOM CMECH TMOCIIE€ PEAKIIUU.

3amaun HAa UBMEHEHHE 00bhEMA Ta30BOM CMECH B Pe3yJIbTaTe PEaKIuu.

3agauu Ha O30HUPOBAHHBIN KUCIOPO/I.

3a1auM Ha TOPEHUE TOTUINBA.

CwMmenraHable 3a1a4u



Tema 3. Pac4éTrsl 1o ypaBHeHHAM peakumii (8 yac)

PacueTsl 110 ypaBHEHUSM peakluid, €CIM OJHO U3 BELIECTB B3STO B U30OBITKE.
Onpenenenue cocrtaBa coiu (KHUCiash WM CpPEHSAs) IO MaccaMm BEIECTB,
BCTYNAIOIIMX B peakiuio. Perenue 3a1a4, pacKphIBaIOIUX 00pa3oBaHUE KUCTBIX U
cpenHux coiiei HochHOpPHON KUCIOTHI.

Omnpenenenne coctaBa JIByX-TPEXKOMIIOHEHTHOIN CMECH 110 MaccaM BEIIECTB,
00pa3yIoMXCs B X0/J1€ OJJTHOW MJIM HECKOJIBbKUX peakiuil. 3aj1auu Ha olpeaesieHue
COCTaBa COJIEH IpPHU pPEaKLUsAX CaMOOKHCIECHMSI-CAMOBOCCTAHOBJICHMS. 3aJauu Ha
aseKkTposin3. COCTaBIEHHE U UCTIOIb30BAaHUE AITOPUTMHUUYECKUX MPEAIINCAHNAMN.

CMeladHble 3a1a49u.

Tema 4. Konnenrpauusi pactBopos. (7 4ac)

BripaxkeHne coctaBa pacTBOPOB: MAaccoBasi AOJIA, MOJSIpPHAss KOHLIEHTPALIMS.
Brruncnenne Maccel paCTBOPEHHOTO BEIIECTBA M PACTBOPUTEIIS ISl IPUTOTOBJICHUS
OTIpeJIeICHHOW Macchl (Wi o0BbEMA) pacTBOpa C 3aJaHHONW KOHIIEHTpAIUeH.
PactBopumocTh. PacueTsl Ha OCHOBE HCIOJIb30BaHUS I'paUKOB PACTBOPUMOCTH.
Brruucnenne pH pactBopoB. PacueTbl 1o ¢opmyiiaM BeIIECTB, COAEPKAIIMX
KPUCTAJUTA3aMOHHYI0 BOJy. COCTaBIIEHHE M HCHOJBb30BAHUE AJTOPUTMHUYECKHUX
npeanvcannii. CMeaHHbIe 3aa4U.

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

Haxoxpaenue hopmyii, eciid U3BECTHBI MAaCCOBBIE JI0JIM AJIEMEHTOB. 3aJjauu Ha
onpenesneHre GopmyJl, €CIM U3BECTHBI MacChl WU 00bEMBI MPOAYKTOB CTOPAHMUS.
3agauM ¢ WHCMOJIb30BAHUEM CXEM MpEeBpalleHud OpPraHu4YeCKUX COCAUHEHUH.
DKcNepUMEHTaIbHbIC 3a7]a4u: MPOBEACHUE «MBICJIEHHOT'O IKCIIEPUMEHTA.

CwmenraHHbIC 3a0a9H.

MesknpeaMeTHbIE CBS3H.

Peanuzanusa MexXxnpeaMeTHBIX CBsI3€M B IporpamMme «lIpakTukym no xumum» B
11 xjacce OCyIIECTBIAETCS 4Yepe3 HCIOJIb30BAHME KaK OOIIMX ECTECTBEHHO-
HAyYHBIX TOHSITUHN, TaK U TOHSITUH, SBIISIOMIUXCS CUCTEMHBIMH ISl OTACIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMUKJIA.

OOmue ecTecTBEHHO-HAYUYHbIC TMOHSATUS: HAy4HbIA (DAKT, THIOTE3a, 3aKOH,
TEOpUsl, aHalW3, CHHTE3, Kiaccudukamus, TMepUoJIMYHOCTh, HAOII0IeHNE,
AKCTIEPUMEHT, MOACIHUPOBAHUE, U3MEPECHUE, SIBJICHUE.

dusnka: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTe€TUUECKUN YPOBEHb, BEIIECTBO, TEJIO,
00BbEM, arperaTHOe COCTOSIHUE BelIecTBa, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi:  kimerka, OpraHusM, OJKocucTeMma, Owuocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.



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

TexHoyOrus: XUuMHUYECKasi MPOMBIILUICHHOCTh, METAJLTYPrusi, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEpPHAIOB, CEIbCKOXO3UCTBEHHOE MPOU3BOJICTBO, IHUIIEBAs
MPOMBIIICHHOCTh,  (papMalneBTHYeCKass  MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO
KOCMETUYECKUX TPEernapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepHUaJIoB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOI'PAMMBI KYPCA
«IIPAKTUKYM 110 XMUMHUN» HA BA30BOM VYPOBHE CPEIHEI'O
OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJNbTaTaM OCBOCHHS
OOyJaronmmMMHCsl TPOTpaMM CpemHero ooOmero o0pa3oBaHus (JTMIHOCTHBIM,
METanpeJMETHBIM U NpeAMETHbIM). HaydyHo-MeTroauueckoil OCHOBOM  njist
pa3paboTKu IMIAHUPYEMBIX PE3yJbTATOB OCBOCHUS MPOTPAMM CPETHETO OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBUM € CHCTEMHO-JIESITEIBHOCTHBIM IMOJXOJIOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS TpeaMeTa «XUMHUs» Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs BBIJCICHBI CIEAYIONIME COCTAaBJISIONIME: OCO3HAHUE
OOy4YaloIMUMHUC POCCUUCKON TPaKIAHCKONW HWJIECHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOONPEICIICHUIO; HaUYue MOTUBALMU K
OoOyYEeHHIO; IIEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIICHHU JIMYHOCTU Ha
OCHOBE KJIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPaJAUIIMKI 0a30BOM HAYKH XUMUU;
TOTOBHOCTh M CIOCOOHOCTH OOYy4YaroIIMXCsi PYKOBOJACTBOBAThCS B  CBOEHU
JEATEIIbBHOCTH 1IEHHOCTHO-CMBICJIIOBBIMM YCTAHOBKAMH, MNPUCYIIMMH ILEJIOCTHOU
CHUCTEME XHMHYECKOro OOpa3oBaHUs; HaJW4Yue IMPABOCO3HAHUS SKOJOTMYECKOU
KYJIBTYPBI U CTIOCOOHOCTU CTABUTh

L[EJIX U CTPOUTH KU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE PE3YNBTaTBl OCBOCHHUS MporpaMmbl «lIpakTukym mo Xxumun»
JIOCTUTAIOTCSI B €AMHCTBE Y4Ye€OHOW W BOCHUTATENIBLHOM JIESITEIHLHOCTH B
COOTBETCTBUHU c T'YMaHUCTUYECKHUMH, COLIUOKYJIbTYPHBIMU,
JTyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMH M HJACAJaMH POCCUHCKOTO TPa)XJaHCKOIrO
oOIecTBa, MPUHATHIMU B OOIIECTBE HOPMaMH M TIPAaBWIAMH TIOBEACHHS,
CIIOCOOCTBYIOIIMMH TPOIIECCaM CaMOTIO3HAHUS, CaMOPA3BUTHUS U HPABCTBEHHOTO
CTAHOBJICHUSI JINYHOCTH 00YyUYarOIIUXCSl.

JIM4HOCTHBIE pe3ylbTAaThl OCBOCHHUSI NpeaMeTa «XHUMHUSD»  OTPaAXKaIOT
chOpPMHUPOBAHHOCTh OTBITA IMO3HABATEIIBHOW W MPAKTHUYECKOW JIeATeTbHOCTH
OOy4Jaronuxcs 1Mo peajnu3arii IPUHITHIX B OOIIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

OCO3HaHMS 00YYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB M 00S3aHHOCTEH,
YBOKCHHSI K 3aKOHY U IMPABOIMOPSKY; MPEICTABICHUS O COIMAIbHBIX HOpMaXxX U
MpaBUJIax MEKJIUYHOCTHBIX OTHOIIIEHUHN B KOJUIEKTUBE;



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

CIOCOOHOCTH MOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U

apryMEHThI IpYIUX IPU aHAIN3€ Pa3InYHbIX 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 IPUMEHEHUA XUMUHU, OCO3HAHUS TOT0, YTO JOCTUKEHHS HAYKU €CTh
pe3ynbTaT IIUTENbHBIX HAOMIOJACHHM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX
IIOMCKOB, IIOCTOSIHHOI'O TPyZAa Y4YEHBIX U IIPAKTUKOB; MHTEPECa U IM03HABATEIIBHBIX
MOTHBOB B IIOJIYYE€HUH U IOCIEAYIOIIEM aHAIN3E

MH(pOpMAIUK O MEPEAOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHOM XUMUU;

3) AYXOBHO-HPaABCTBCHHOI'0 BOCIIMTAHMUA:

HPABCTBEHHOI'O CO3HAHUS, ATHYECKOTO IOBEACHHUSA; CIIOCOOHOCTH OLIEHUBATh
CUTyalliH, CBSI3aHHBIE C XMMHYECKMMHU SIBICHUSMH, U MPUHUMATb OCO3HAHHBIC
pElICHUs], OpPUEHTHPYSICh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTU;
TOTOBHOCTHU OIICHHBATh CBOE MOBEACHHUE U MOCTYIIKH CBOUX TOBAPHUIIIECH C MO3UIIUIN
HPABCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHUE TIOCIEACTBUN ITHX MOCTYIKOB,;
4)popMupoBaHus KYJIbTYPbI 310POBbSI:

MOHUMAaHUs LICHHOCTEN 3JJ0pOBOro U 0€30MacHOro 00pasa KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOUIEHHSI K COOCTBEHHOMY (QU3MYECKOMY M ICUXHUYECKOMY
3JI0POBbBIO; COOJIIOICHUSI TIPABUIT O€30IIaCHOTO OOpAIleHUsI C BEIIECTBAaMU B OBITY,
MOBCEIHEBHOM JKU3HH U B TPYJOBOM JAESITEITLHOCTH; TTOHUMAaHUS IICHHOCTH MPaBUII
WHIUBHUIYAITBHOTO M KOJUIEKTHBHOTO

0€3011acHOr0 MOBEJCHUS B CUTYaUsIX, YyTPOKAIOUIUX 3JOPOBBIO U )KU3HH JIFOJIEH;
OCO3HaHUS MOCIEACTBUNA U HENPUATHUS BPEIHBIX IPUBBIYEK (YIOTpEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUs);

S)Tpya0BOro BOCIMTAHUSA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATENBCKOM e TEIIEHOCTH,
OOIIECTBEHHO I0JIE3HOM, TBOPUYECKOM U JPYTUX BUJAX ACSITEIbHOCTH; YCTAHOBKH Ha
aKTUBHOE yYacTHE B PEHICHUH MPAKTUUECKUX 3a]a4 COLMAIHLHON HAMPaBICHHOCTH
(B pamMKax CBOETO KJlacca, IIKOJIbI);

MHTEepeca K MPaKTHUECKOMY M3YUYEHHIO PO ECCHil pa3IuiHOro poja, B TOM

YrCIie HA OCHOBE MPUMEHEHUS MPEMETHBIX 3HAHUN TI0 XUMHH;, YBAXKCHHS K TPYIY,
JIOASIM TpyJa U pe3yJibTaTaM TPYJOBOM JIEATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY HWHIMBUIYAJIbHOW TpaeKTOpUU 00pa3oBaHusi, Oyayuied npodeccuun U
peain3anuy COOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U MOTPEOHOCTEN 001ECTBA;



6)3K0J10rM4YeCKOro BOCIMTAHNS : SKOJIOTHYECKHU 1IEJIECO00PAa3HOTO OTHOIICHUS K
MPUPOJIC, KAK UCTOYHUKY CYILIECTBOBAHUS KU3HU HA 3eMJIe; TOHUMAaHUS
rJ1I00aJIBHOTO XapaKkTepa dKOJOTUYECKHUX MPOOJIEM, BIUSHUS YKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE IMPUPOJHON M COLIMATIBHOM CPENbL; OCO3HAHUS
HEO0OXOIMMOCTH UCIIOJIH30BAHUS JOCTIKCHUA XUMUU IS
pELIEHHs] BOIPOCOB PAllMOHAIBHOTO MPUPOIOIIOIb30BaHUS; AKTUBHOTO HENPUATHUSA
JNEUCTBUM, NPHUHOCIIIMX BpEX OKpYyXalolled MpPUPOAHOW cpene, YMEHUus
MIPOTHO3UPOBATh HeOJIaronpusTHHIE DKOJIOTHYECKHUE MOCJEACTBUS
NpEANPUHUMAEMBIX JICUCTBUIM W TMpeNoTBpalllaTh MUX;  HAJIUYHUS Pa3BUTOIO
DKOJIOTHYECKOTO MBIIIICHHS, JKOJOTHYECKON KYJBTYphl, OMNbITA AECSATEIbHOCTU
DKOJIOTUYECKOM  HAIMPABJICHHOCTH, YMEHHUS  pPYKOBOJCTBOBATbCA HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIbHON MpPaKTUKE, CIIOCOOHOCTU M
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 €€ PO B JOPMUPOBAHUU PALIMOHATBFHOTO HAYYHOTO
MBIIIEHUS, CO3/IaHUU LIEJIOCTHOTO MPENCTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O
€AUHCTBE MNPHUPOALI M YEIIOBEKA, B MO3HAHUM MNPHUPOIHBIX 3aKOHOMEPHOCTEU H
pelIeHnr IpooIeM COXpaHeHUs MPUPOIHOTO PABHOBECHUS; YOSKIEHHOCTH B 0CO00i
3HAYMMOCTH XUMHH JJIsi COBPEMEHHOW IMBWIM3ALMU: B €€ T'YMAaHUCTHYECKOU
HaIPaBJICHHOCTU U BaYKHOU POJIM B CO3/TAaHUU HOBOM 0a3bl MaTEPUAIBHON KYJIbTYPHI,
pELICHUH TI00aNIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPbEBOM,
DHEPreTUYECKON, TMHINEBOM W IKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU
MEUIMHBI, 00€CIIEYEeHNH YCIOBUN YCIIEITHOTO TPYa U SKOJIOTHYECKHU KOMPOPTHOMN
YKU3HH KaXKJIOTO WIeHa OOIIECTBA; ECTECTBEHHO-HAYYHON IPaMOTHOCTH: TOHUMAHUS
CYyIIHOCTH METOJOB IIO3HAHMUS, MCHOJB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TOJIy4aeMble 3HAHWS JIs aHalM3a U OOBICHEHUS
SBJICHUN OKPY>KalOIero MUpa U MPOUCXOSAIIMX B HEM U3MEHEHUHN, YMEHUS JIeNIaTh
000CHOBaHHBIE 3aKJIFOUECHHSI HA OCHOBE HAyYHBIX (DaKTOB M UMEIOIIUXCS TAHHBIX C
LEIbI0 TMOJYYEHUsI JOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSATEIbHO
WCITI0JIb30BATh XUMUYECKHUE 3HAHMUS JJISl PEIICHUS MPOOJIeM B peabHBIX )KU3HEHHBIX
CUTYyalUsX; HHTEpeca K MMO3HAHUIO U HCCIIEI0BATENIbCKON EATEIbHOCTH;
TOTOBHOCTH U CHIOCOOHOCTU K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BAHMIO,
K aKTUBHOMY MOJIyYEHUIO HOBBIX 3HAHUI 1TO XUMHUH B COOTBETCTBUU C dKU3HEHHBIMU
MOTPEOHOCTSIMU;  WHTEpeca K OCOOCHHOCTSIM TpyJa B pa3IMUHbIX cdepax
npodeccuoHaTbHON
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 AEATECIHLHOCTH 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 OCHOBAHMS M KPUTEPHUH IS KiIacCU(pUKAITUN BEIIECTB U
XUMHUUYECKUX pPEaKlMi; YCTaHaBIMBAaTh MPUYMHHO-CJICJACTBEHHBIC CBSI3U MEXKIY
M3yYaeMbIMH SIBJICHUSIMH; CTPOMTH JIOTHYECKHE PACCYXKICHHUS (HMHIYKTHUBHBIC,
JNeTyKTUBHBIE, TI0 aHAJIOTMH), BBISBISITH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B
paccMaTpUBAEMBIX SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKJIFOUCHHUS; TPUMEHSTh
B TIpoIlecCe€ TMO3HAHUS, HCMOJb3yeMble B XHMHUHM CHUMBOJIMYECKHUE (3HAKOBHIC)
MOJIC/IH, IPEOoOpPa30BLIBATh MOJCIBHBIC IPEACTABICHUS — XHMHYCCKHH 3HaK
(cuMBOJIT) BIIEMEHTA, XUMUYeCcKast GopMyIia, YypaBHEHHE XUMHUYECKOU PEAKITUU — IPU
pellleHUH Y4YeOHBIX TI03HABATENBHBIX U MPAKTUYECKUX 3a7ad, MPUMEHATH



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

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€Th OCHOBAMH METOJI0OB HAYYHOTO MTO3HAHUS BEIIECTB U XUMUYECKUX
peakiuii; (GopMynupoBaTh IIed W 33Ja4d  UCCIEIOBAaHUS, HCIOIb30BaTh
MOCTAaBJICHHBIE W CaMOCTOATENbHO C(OPMYIHPOBAHHBIE BOMPOCHI B KadyecTBE
MHCTPYMEHTA TIO3HAHMUSI U OCHOBBHI JUIsi ()OPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKIEHUH; BJIaJIE€Th HABBIKAMH CAMOCTOATEIHLHOTO
IUTAHUPOBAHUS U TIPOBEJCHUS YUYCHHUECKUX IKCIEPHUMEHTOB, COBEPILICHCTBOBATH
yMeHHUsl HaOJto1aTh 32 XOJOM IpoIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0
pe3yabTaT, GopMyJIUpoBaTh 000OIIEHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH
pe3yJIbTaTOB MCCIEAOBAHUSA, COCTABISATh OOOCHOBAaHHBIM OTYET O MPOJIETAHHOMN
pabote; mpuOOpeTaTh OMNBIT YYEHHUYECKOH HCCIEN0BATEIbCKOM U MPOEKTHOU
JESITEIbHOCTH, IPOSIBIIATH CIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB PEIICHUs MPAKTUUYECKUX 3aJlad, MPUMEHEHUIO Pa3JIMYHBIX METOJI0B
MO3HAHUS.

3) pabora ¢ ungopmanmei:

OPUEHTHPOBATHCS B Pa3IUYHBIX UICTOYHUKAX WH(OpMAIUH (HAydHO-
NoMyJisipHasi JIdTepaTypa XHUMHUYECKOTO COJIepKaHUs, CIPaBOYHBbIE TOCOOUS,
pecypcbl MHTEpHeTa), aHanM3upOBaTh MHPOPMALUIO PA3JIMYHBIX BUAOB U (Hopm
MpE/ICTaBIICHUS, KPUTHUYECKU OLIEHUBATH eé JIOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTH;

GbopMyIHUpOBaTh 3aNPOCHl U MPUMEHATHh PA3IMYHBIE METOJBI MPU TOUCKE U
orbope wuHbOpPMAIIUM, HEOOXOAUMOW JUIS BBIIOJHEHHS Yy4eOHBIX 3amad
ONpenenéHHOro THIA;, MPHOOPETaTh OMBIT HCIOJb30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX
TEXHOJOTHA M pa3jINYHBIX MOMCKOBBIX CHCTEM; CaMOCTOSTENILHO BBIOMPATH
onTUMalibHyt0  QopMy mpencraBieHus uHPopMmanuu  (cxembl, Tpadukwy,
TUarpaMMbl, TaONWIBI, PUCYHKA W APYTHE), UCIOJB30BaTh HAYYHBIM S3BIK B
KauecTBEe CpeACTBAa NpH paboTe ¢ XUMHUYECKOM HHGOpMAIMEH: MNPUMEHSThH
MeXIpeaMeTHbIE ((PU3HMUYEeCKe U MaTEMaTHYECKUE) 3HAKH U CUMBOJIbI, (POPMYJIBI,
ab0peBUaTypbl, HOMEHKJATYpy; HCIOJb30BaTh M MPE0oOpPa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

OBJajieHue YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€HCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMbI B XOJ€ AUAJIOTa W/WiN
JTUCKYCCHM,  BBICKAa3bIBaTh  HJAEH, (POPMYyIHMpOBATH CBOM  MPEAJIOKEHUS
OTHOCUTEJIFHO BBITTOTHEHUS MPEIJIOKEHHON 3a/1aud; BBICTYNAaTh C Mpe3eHTaIuei
PE3YNBTaTOB TIO3HABATEIHLHOW NEATEIHHOCTH, MOJYYSHHBIX CaMOCTOSTEIBHO WIIN
COBMECTHO CO CBEPCTHHKAMHU TIPU BBITIOJHEHUN XUMHUYECKOTO JKCIEPUMEHTA,



NPaKTUYECKOH paboThl 1O HCCIEIOBAHUIO CBOMCTB H3Y4YaeMBIX BEIIECTB,
peanu3anuyd y4eOHOTO MpoeKTa U (POPMYIMPOBATH BBIBOABI IO pE3yJibTaTaM
NPOBEAEHHBIX UCCIEOBAHNHN IMYTEM COTIIACOBAHMS MTO3UIIHIA B X07e 00CYKICHUS U
oOMeHa MHEHUSMU.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryJIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIFHO IUIAHHUPOBATh M OCYIIECTBIISATH CBOIO IO3HABATEIHHYIO
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¢ (deKTUBHBIN C€rMOCOO0 WX peuieHus ¢ y4E€TOM TOMYyYEHHUS HOBBIX 3HAHUNA O
BEIIECTBAX M XHUMHYECKUX PEAKIHSIX; OCYIIECTBIATH CAMOKOHTPOJb CBOEH
JesITEeILHOCTH HAa OCHOBE caMOaHaln3a 1
CaMOOLIEHKHU.

HPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenMeTHbIE pe3yJIbTaTBl OCBOCHHUS OJNEKTUBHOTO Kypca «lIpaktnkym mo
XUMUW» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUN O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, POJIA XUMHUH B IO3HAHUU SIBJICHUM IPUPOJIBI,
B (OPMHpPOBAHMU MBILUIEHUS W KYJbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIBLHON
I'PaMOTHOCTH, HEOOXOAUMOM AJIsl PEeIICHUs MPAKTUYECKUX 3a/1a4 U HKOJIOTUYECKU
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 3J0POBBIO W MPHUPOAHON Cpelie; BIIaJIEHUE
CUCTEMON XMMUYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOMOJIATAIOIINE ITOHATHS
(XMMUYECKUIl DJIEMEHT, aroM, OJJEeKTpOHHas o0o0JiouKa aroma, MOJEKyJa,
BAJICHTHOCTb,  DJIEKTPOOTPULIATENIBHOCTh, XUMHUYECKasi CBSA3b, CTPYKTypHas
dopmyna (pa3BépHyTasi U COKpallEHHAas), MOJIb, MOJSIpPHAs Macca, MOJSPHBIMI
00BEM, YTIEpOIOHBIN cKeneT, (yHKUHMOHAJbHAs TpyIIa, pajukKail, H30MEpHs,
U30MEPBI, TOMOJIOTUYECKUM PAL, TOMOJIOTH, YTIJIEBOLOPOIBI, KHUCIOPOA |
a30TCOAEPXKAIME COCAWHEHUS, MOHOMEp, TOJHUMEDP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMs); TEOPHUM W 3aKOHBl (TEOpPHUSl CTPOECHHS
opranndeckux BemiecTB A. M. byTnepoBa, 3aKOH COXpaHEHHUS! MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3bIK XUMHHM; MHUPOBO33PEHUECKHE 3HAHU,
JeXaluye B OCHOBE ITOHMMAHMS IPUYMHHOCTH MU CUCTEMHOCTH XHWMHYECKHUX
SBJICHUM, (PAKTOJIOTUYECKUE CBEIACHHUS O CBOICTBaX, COCTaBe, MOJYYEHUU U
0e30MacHOM HCIOJb30BAaHUM BAXKHEWIIUX OPraHUYECKHX BEUIECTB B OBITY H
NPAKTHYECKON JEeSTeNbHOCTH YeoBeKa; COPMUPOBAHHOCTh YMEHHUN BBISBISATH



XapaKTepHbIEe MPU3HAKU MOHATUN, YCTAHABIMBATh UX B3aMUMOCBA3b, UCIOJIb30BaTh
COOTBETCTBYIOIINE TIOHATHS TPH OMHCAHWHM COCTaBa, CTPOCHUS W TPEBPAIICHHMA
OpraHMYeCKUX  COCAMHEHWH; CPOPMUPOBAHHOCTH YMEHUH  HCIOJb30BaTh
XUMUYECKYI0O CHUMBOJIMKY JIJII COCTABJICHHS MOJEKYJSIPHBIX W CTPYKTYPHBIX
(pa3BEépHYTOH, COKpaméHHON) (OpMya OpraHMYECKMX BEIIECTB M ypPaBHECHHM
XUMHUYECKUX PEeaKIMii, U3roTaBIMBAaTh MOJEIN MOJIEKYJ OpPraHHMYECKUX BEIIECTB
UL WUTIOCTPAllMA ~ UX  XUMHUYECKOTO W MPOCTPAHCTBEHHOTO  CTPOCHMS;
chOpPMHPOBAHHOCT, YMEHUW yCTaHABIMBATh MPUHAJICKHOCTh H3YYCHHBIX
OPTaHWUYECKUX BEIIECTB IO WX COCTaBy W CTPOCHHIO K OMNpEACIEHHOMY
KJIacCy/Tpynmne coequHeHUN (YTJIeBOIOPOJbI, KHCIOPOJ U a30TCOIECpKalue
COCIMHCHUS, BBICOKOMOJICKYJIIPHBIC COCIWHEHWS), JaBaTh WM Ha3BaHUSA II0
cuctematudyeckoil Homenkiarype (IUPAC), a Takke NpuBOAUTH TPUBUAILHBIC
Ha3BaHUS OTACIBHBIX OPTraHWYCCKUX BEIISCTB (ITWUJICH, IPOIMJICH, alleTHUJICH,
ATWJICHIJIMKOMb, TIUIEPUH, (EeHOM, dopManblaerui, aneraibleru]l, MypaBbHHAs
KHUCJIOTA, YKCYCHasl KUCIIOTa, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIOTA, TII0K034,
bpykTO3a, Kpaxmal, [eJUTI0103a, MIHIIHH ); CPOPMUPOBAHHOCTh YMEHHUS ONPEIEIATh
BU/Ibl XUMHYECKON CBSI3U B

OpPTaHUYECKUX COCTMHCHMX (OUHAPHBIC U KpaTHBIC); cPOPMUPOBAHHOCTH YMECHUS
MIPUMEHSTH MMOJI0KEHUS TEOPUHU CTPOCHUS OpraHndeckux Bemects A. M. bytineposa
JUTst OOBSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHHUS MacChl BEIIECTB; CPOPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh
COCTaB, CTpoeHHe, (U3MYEeCKUe W XMMHYECKHE CBOMCTBA  THUIMYHBIX
MIPEICTaBUTEIICH PA3IMYHBIX KIIACCOB OPTAaHMYECKUX BEIICCTB (METaH, 3TaH, dTHJICH,
MPONWJICH, aleTWIeH, OyramueH-1,3, metunOyramuen-1,3, OEH30J, METaHOJI,
ATaHOJI, STUJICHTJINKOJIb, TIHIICPHUH, (EHOJI, alleTAIbICTHI, MypaBbHHAS U YKCyCHAs
KHUCIIOTBI,  TJIIOKO3a, Kpaxmal, IeJUII0JI03a, aMUHOYKCYCHas  KHCJIOTa),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBA3b  MEXKIy HHMH  ypaBHCHHSIMH
COOTBETCTBYIOIIUX XHMHYECKHUX PEAKIHMA C HCIOIb30BAHUEM CTPYKTYPHBIX
bopmys;  chOpMUPOBAHHOCTH YMEHHUS XapaKkTepUu30BaTh HUCTOYHUKHU
YIJICBOJIOPOJHOTO  ChIpbsl (HE(Th, TPUPOJHBIA Ta3, Yrojib), CIOCOOBI HX
nepepabOTKM W TMPaKTHYECKOe TMPUMEHEHHWE TMPOAYKTOB  IEpepadOTKH;
c(hOpMHPOBAHHOCTH YMEHUI TPOBOJUTH BBIUMCIICHUS 10 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOTUYECTBA MCXOJHOTO BEHIECTBA WJIM TMPOJYKTA PEAKIMH IO
U3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HMCXOJHBIX BEIISCTB WM
MPOYKTOB PEAKIINK); CPOPMUPOBAHHOCTH YMEHHUI BIAJETh CUCTEMOM 3HAHUI 00
OCHOBHBIX METOJIaX HAyYHOTO IMO3HAHMS, UCTIOJb3YEMbBIX B XUMHUHU TIPU U3YUCHHUH
BCIIECTB W XUMHUYECKUX sBJICHUN (HAOMIOMEHWE, W3MEpEHHe, IKCIICPUMEHT,
MOJICJIUPOBAHUE), WCIIOJIb30BaTh CHCTEMHBIC XUMUYCCKHAE 3HAHUS ISl TIPUHSTHS
pEIIeHN B KOHKPETHBIX XKU3HEHHBIX CUTYAIIUSX, CBA3aHHBIX C BEIIECTBAMU U UX



npuMeHeHueM; chOpMHPOBAHHOCTh YMEHHMI cOOMIOAaTh MpaBUiia MOJIb30BAHUS
XUMUYECKOM TOCYJOM M JIaDOpaTOpHBIM OOOPYJOBaHMEM, a TaKKe IpaBUia
oOpalleHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBITOJHEHHUIO
7a00paTOPHBIX XUMHYECKUX OMBITOB; C(OOPMUPOBAHHOCTh YMEHHI MJIaHUPOBATH U
BBITIOJIHATh XUMUYECKUM SKCIIEPUMEHT (ITPEBpAIlleHHs] OPTaHUYECKUX BEIIECTB MPU
HarpeBaHHM, MOJYYCHHUE STHICHA U U3YUYEHHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIUU
OpraHUYECKUX BELIECTB, J€HATypauus OE€JIKOB IPHU HArPEBAHWUH, LIBETHBIE PEAKIINU
O€JIKOB) B COOTBETCTBUHU C MpaBUJIAMU TEXHUKU O€30MacCHOCTH MPHU OOpaIeHUH C
BeIIeCTBAMH U J1aOOPAaTOPHBIM O0OpPYJIOBaHHEM, IMPEACTABIATh PE3yJIbTaThl
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3aluCHh YpPaBHEHUN COOTBETCTBYIOIIUX
peakiuii ¥ QOpMYyIMpOBaTH BBIBOABI Ha OCHOBE JTHX pE3yJIbTATOB;
chOPMHUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  aHAIM3UPOBATh  XHUMHUYECKYIO
uH(pOpMaIMIO, TMOIYy4YaeMyl0 W3 pPa3HbIX MCTOYHUKOB (CpEeACTBA MacCOBOM
undopmaruu, WHTEpHET M Apyrux); cPOpMUPOBAHHOCTH YMEHUH COOMIOAATH
npaBuia 5SKOJIOTMYECKH LEIecO00pa3HOro NOBEACHUS B OBITY U TPYyIOBOH
JEATEIIBHOCTH B LIEJISIX COXPAHEHUs CBOETO 30POBbS U OKPY’KAIOLIEH ITPUPOIHOU
Cpenbl, OCO3HABaTh OMACHOCThH BO3JEHUCTBHS HA KUBBIE OPTAHU3MBI ONPEIEIEHHBIX
OpraHUYECKUX BEIIECTB, MOHUMAas cMbIci noka3arens [1/IK, moscHsITs Ha npuMepax
CHI0COObI YMEHBIIIEHUS U MPEJOTBPAIIECHUS UX BPEAHOTIO BO3ACUCTBUS HA OPTaHU3M
YeJoBeKa; I OoOydarouuxcsi ¢ OrPaHMYEHHBIMH BO3MOKHOCTSIMU 3JI0POBbSI:
YMEHHE MPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BELECTB
U XUMHUYECKUX SIBICHUMU; ISl CJIENbIX M CIA0OBHUIASIIMX OOYyYarOlIUXCs: YMEHUE
UCIIOJIB30BaTh pebe(hHO-TOUCUHYIO cucTeMy oOo3HadyeHuit JI. bpaiins nms 3anucu
XUMHUYECKUX (GOpMYI.

11 KIIACC

[IpenmeTHbIe pe3yJibTaThl OCBOCHUS MporpaMmbl «IIpakTMkym mo XumMum»
OTpPaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOM  COCTaBJISIOINICH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, POJIU XUMHUHU B IO3HAHUU SIBIICHUN IPUPOJIBL,
B (OPMHUPOBAHUM MBINUICHUS M KYJBTYPhl JUYHOCTH, €€ (YHKIIMOHATILHON
IPAaMOTHOCTH, HEOOXOAUMOM JIJIsl pelieHrs MPaKTUUECKUX 3a/ad U IKOJOTUUECKHU
000CHOBaHHOTO OTHOIIICHHUSI K CBOEMY 37I0POBBIO W MPHUPOJTHOUN Cpese; BIaJcHUE
CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOPasi BKIIOYAET: OCHOBOIOJATalOIINEe TOHITHS
(XMMHYECKHI AJIEMEHT, aTOM, U30TOIl, S-, P-, d- SJIEKTPOHHBIC OPOUTAI aATOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJIAPHBINA 00BEM, BaJICHTHOCTD, DJIEKTPOOTPUIIATEILHOCTD,
CTENEHb OKHCIJICHHS, XUMUYEeCKas CBS3b (KOBaJCHTHAs, MOHHAs, METaJUIM4YecKas,
BOJIOPOJHAA), KpUCTAJUIMYECKas PEeIIETKA, TUMbl XUMUYECKHUX PEaKIuid, pacTBOp,



AIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs NUCCOLMALMSA, OKUCIUTEND,
BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM pEAKUUU, XUMUYECKOE PaBHOBECHE);
TEOPUH M 3aKOHBI (TEOpHUs SJIEKTPOJIUTUYECKON ITUCCOLMAINM, MEPUOAUUYECCKUN
3akoH /. 1. MenaeneeBa, 3aKOH COXPaHEHUSI MACChI BEIIECTB, 3aKOH COXPAHEHUS U
NpeBpallleHus] DSHEPrUM MpPU  XUMUYECKUX  PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUH, MUPOBO33PEHUYECKHE 3HAHUSA, JIKAIINE B OCHOBE
MOHMMAHUS  MPUYMHHOCTM M CHUCTEMHOCTH  XUMHYECKUX  SBJICHUH,
(dakToIOorMYecKue CBEACHUS O CBOMCTBaxX, COCTaBE, MOJYYEHHH M 0OE€30IacHOM
UCIIOJIb30BaHUU BXKHEUIINX HEOPTaHWYECKUX BEUIECTB B OBITY U MPAKTHUYECKOI
JESATEILHOCTH 4eNloBeKa; C(HOPMHUPOBAHHOCTh YMEHUN BBISIBIISITH XapaKTEpHbIE
NPU3HAKKM  MOHATHH,  yCTaHaBIMBAaTh MX  B3aWMOCBSI3b,  HMCIOJI30BaTh
COOTBETCTBYIOIIME MOHATHS NPU ONHCAHWUA HEOPraHWYECKUX BEIIECTB M UX
NpeBpalleHuil; CPOPMUPOBAHHOCTb YMEHHM  HMCIOJb30BaTh  XHMHYECKYIO
CUMBOJIMKY JJIS COCTaBIJICHUsI (hOPMYJI BEIIECTB M YPABHEHUI XUMHUYECKUX PEAKITUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHalibHbIE HA3BaHUSI OT/AEIIbHBIX
HEOPTraHWYECKUX BeEHIECTB (yrapHblii ra3, YIJIEKHCIBIA Ta3, aMMHUaK, raméHas
U3BECTh, HETallI€HAsl U3BECTh, TUTHEBAS COJIA, IUPUT U IpYyTHUe); CHOPMHUPOBAHHOCTH
YMEHHI ONPENIENATh BAJIEHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX PA3JIMYHOrO COCTaBa, BUJ XUMHUUECKOU CBsI3U (KOBaJIGHTHAs, MOHHAS,
MeTaJUIMYecKasi, BOJOPOAHAs) B COECIMHEHMSIX, THUI KPUCTAIUIMYECKOH pPEIIETKU
KOHKPETHOTO BeIIeCTBa (aTOMHasl, MOJEKYJISpHAas, WOHHAs, METaJTn4YecKas),
XapakTep Cpeabl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX COCTUHEHUN;
chOpMHUPOBAHHOCTh YMEHHI YCTaHaBJIUBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HX COCTAaBy K ONpEIeIEHHOMY Kiaccy/rpynmne
COCIMHEHU (MPOCThIC BEIIECTBA — METAIBI U HEMETAJUJIbl, OKCHUJIbI, OCHOBaHUS,
KHCIIOTBI, aM(OTepHble TUAPOKCHUIBI, COJK); C(HOPMUPOBAHHOCTh YMEHUH
packpbIBaThb CMbICH mepuoguueckoro 3akoHa J[. WM. MenneneeBa wu
JNEMOHCTPUPOBATH ero CUCTEMAaTU3HPYIOILYIO, OOBSICHUTENBbHYIO u
MPOTHOCTHYECKYIO (PYHKIMM;  c(HOPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh
JIEKTPOHHOE CTPOEHUME aTOMOB XHMHMYECKMX 3JEMEHTOB 1—4 nepuonaoB
[Teproanydeckoit cucteMbl XuMuueckux aneMeHToB J[. . Menneneera, ucnosb3ys
MOHSTHS «S-, P-, AIJIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY», OOBIICHITH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX AJIEMEHTOB U UX COEJUHEHUH 110
nepuosam u rpymnmnam l[lepuogmyeckont cucrtembl XxuMudeckux syiemeHtoB [ U.
MenpeneeBa; coOpMUPOBAaHHOCTh YMEHUN XapaKTepU30BaTh (OMHUCHIBATH) OOLIUE
XMMHUUYECKUE CBOMCTBA HEOPraHMYECKHMX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHME T€HETUYECKOM CBSI3M MEXAY HEOpPraHM4YeCKUMU
BEILIECTBAMU C IMMOMOIIBIO YPAaBHEHHI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUI;
cOPMHUPOBAHHOCTh YMEHHUS KIACCU(ULIHUPOBATH XHUMHYECKHUE pPEAKUUU IO
pPa3JIMYHBIM TPU3HAKaM (YUCIYy M COCTaBY PEArupyIOIIUX BEIIECTB, TEIIOBOMY



3p¢deKTy peakuuu, U3MEHEHHMIO CTENEHEH OKUCIEHMs AJIEMEHTOB, 0OpaTUMOCTH
peaklMH, YYacTUIO KaTaau3aTtopa); Cc(OpMUPOBAHHOCTb YMEHUN COCTaBIATH
YPAaBHEHUS PEAKUMW pa3IMYHBIX THUIIOB, IOJIHBIE M COKpAIlEHHBIC ypaBHEHUSA
peaxiuii HFOHHOTO 0OMEHa, YUYUTHIBAs yCIIOBUS, IIPU KOTOPBIX 3TU PEAKIIHH UIAYT A0
KOHIIa; C(OPMUPOBAHHOCTb YMEHUN MPOBOAMTH PEAKLMHU, MOITBEPKIAOLINE
KAUECTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHMYECKHX BEIIECTB, PACIIO3HABATh
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOUIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHMH  PACKpPbIBATh CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUNA MOCPEICTBOM COCTABIICHUS JIEKTPOHHOrO OanaHca
THX PEaKIil; CPOPMUPOBAHHOCTh YMEHHI OOBSICHITH 3aBUCUMOCTH CKOPOCTH
XMMHUYECKOHN peakluy OT pa3IudHbIX (PaKTOPOB; XapaKTep CMEIIEHNS XUMUYECKOTO
paBHOBECHs B 3aBUCHMOCTH OT BHelIHero Boznaerctus (mpunHuun Jle Illarense);
c(OpMUPOBAHHOCTh YMEHUI XapaKTeprU30BaTh XMMUUECKUE MIPOLIECCHI, JIEKALIUE B
OCHOBE IIPOMBIIIJICHHOIO IIOJy4YEHUS CEPHOM KHCIOTHI, aMMHAKa, a TaKKe
c(hOpMUPOBAHHOCTh MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHLOUNAX U
HKOJIOTUYECKUX TMpo0ieMax XHUMHUYECKOTrO MPOU3BOJACTBA; C(HOPMHUPOBAHHOCTH
YMEHHM NPOBOJWTH BBIYKMCICHUS C HCIOIb30BAHUMEM IIOHATHS «MAaccoBas IOJIA
BELIECTBA B pacTBOPE», OOBEMHBIX OTHOIIEHUN ra30B MPU XUMUYECKUX PEaAKIMSIX,
MaccChl BEIIECTBA WM 00bEMA Ta30B 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcce
Wi 00BbEMY OJHOTO M3 YYacTBYIOLIMX B PEaKLMU BEILECTB, TEIUIOBOTO 3 dexTa
pEaKkIMM Ha OCHOBE 3aKOHOB COXPAHEHHsI MAacChl BEIIECTB, NPEBpALCHUA U
COXpaHEHHUs HHEpPruH; CHOPMUPOBAHHOCTH yMEHMH CcOOJMIOJaTh MpaBuia
MOJIb30BAaHUSI XMMHUYECKON MOCYyAOW U Ja00paTOpHBIM OOOpPYAOBaHHUEM, a TAKXKE
npaBuiia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUU C HMHCTPYKLUSMHU 10
BBINIOJIHEHUIO J1a00PATOPHBIX XMMUYECKHUX OMNBITOB; COPMHUPOBAHHOCTh YMEHUUN
IUTAHUPOBATh U BBIMOJIHATh XUMHUYECKHH SKCIEPUMEHT (pa3joKeHUEe NepoKcuia
BOJIOPOJIa B IPUCYTCTBUU KATAIN3aTOPA, ONPEACICHUE CPENIBI pACTBOPOB BEIIECTB
C TMOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOPA, BIMSHUE PA3IUYHBIX (PAKTOpPOB Ha
CKOPOCTb XUMHYECKOW pEaKIHMH, pPEAKIUH HOHHOrO OOMEHAa, KaueCTBEHHBIE
peakluy Ha Cyib(aT-, KapOOHAT- U XJIOPU]I-AHUOHBI, HA KATHOH AMMOHHSI, PEILICHNE
OKCIEPUMEHTAIbHBIX 3a7ad 1o Temam «Mertamiey u  «Hemertamis»y) B
COOTBETCTBHH C MPAaBUIIAMH TEXHUKHU 0€30MaCHOCTH MPHU OOPAILIEHUH C BEIIECTBAMU
U J1a0OpaTOpHBIM OOOPYJOBAaHHEM, IMPEICTABIATh PE3YyJIbTaThl XUMHYECKOTO
JKcIepuMeHTa B (OpMe 3alucu YpaBHEHUU COOTBETCTBYIOIIMX pPEAKIUN U
dbopMyMpoBaTh BBIBOJABI HAa OCHOBE JTHX pPE3yJbTAaTOB; CHOPMHUPOBAHHOCTH
YMEHUN KPUTHYECKH aHAJIU3UPOBATh XUMUYECKYIO MH(DOPMAIIUIO, TOTYyYaEMYIO U3
pa3HbIX UCTOYHHUKOB (CpencTBa MacCOBOM KOMMYHHKauuu, IHTepHET U Apyrux);
c(hOpMHPOBAHHOCTh YMEHUHN COOJIOATh MTpaBUiIa IKOJIOTMYECKH LEIecCO00pa3HOro
MOBENIEHUS B OBITY U TPYIOBOMU JIEATEIBHOCTH B LIEJSIX COXPAHEHHS CBOETO 3/I0POBBS



U OKpY’Karolllel IPUPOJHON CpeJibl, 0CO3HABATH OMACHOCTh BO3/IEUCTBUS HA JKHBbHIE
OpraHu3Mbl ONPEEIEHHBIX BEIIECTB, MOHMMAas cMblca nokasarens [1/IK, nosacHsTs
Ha NIpUMEPax CrocoObl YMEHBUIEHUSI U PEAOTBPAILEHUS UX BPEJHOTO BO3CHCTBUS
Ha OpPraHW3M YeJIOBEeKa; /ISl OOydYalolUuXCsi C OIPaHUYCHHBIMU 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 obo3HaueHuit JI. bpaiins ams
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, AKUHEL 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/zadaniyaege-
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
3aauu Ha CMECH ra3oB.
3anmaun Ha ompeaeNeHue 00bEMHON
2.4 nosu (%), monbHOU 01U (%) 1
KOMIIOHEHTOB Ira30BO CMECH.
VYpaBuenue MenneneeBa-Kiaiinepona.
2.5 3agaun Ha HAXOXKIECHUE COCTaBa 1
ra3oBOM CMeCH MOCJe PeaKlUu.
26 3amaun Ha u3MeHeHue o0bEMa ra3oBoi 1
' CMECH B pe3y/IbTaTe PEaKIUH.
[1n0THOCTD ra3a, OTHOCUTEIbHAS
2.7 IJIOTHOCTh. 3a7a4i Ha 030HUPOBAHHBIN 1
KHUCIIOPO/I.
HopwmanbHbie ycinoBus ¥ yCI0BUS
2.8 OTJIMYHbIE OT HOPMAJIbHBIX. 3a/1a4M Ha 1
TOpEHUE TOTUIHBA.
CocraBiieHHE U UCTIONB30BAaHUE
2.9 AITOPUTMHUYECKUX MPEINUCAHNMN. 1
CwmerianHbIe 3a/1a4u.
510 KonTpoabnas paboraNel o teme |
' «3ama4ym Ha ra30-BbI€ 3aKOHBD»
Hroro no paszneny 10
Paspnen 3. Pacuersl M0 ypaBHEHMAM peaKIUi
PacueTsl o ypaBHEHUSIM peakLnii, €CIINA
3.1 P PEAKKIH, 1 www.edsoo.ru

OJHO U3 BCIICCTB JaHO B H30BITKE.




3.2

Omnpenenenue coctaBa coyu (Kucias
WM CPEJIHSS) 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 MacChl WM 00BEMBI TPOYKTOB
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 MATEPHAJIBI 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. Tabpuensna, T.E. J[lermunoit/ Xwumusa. IIporpammel
ANEKTUBHBIX KypcoB. — M.: [Ipoda, 2018 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

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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