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MNOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamMma Mo XMMHUM Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akona oT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
benepanbHO o0Opa3oBaresnbHON POrpaMMBbI CPEIHETO o01ero
obpazoanusi(POIl COO), npencraBneHnbix B DeepanibHOM roCyAapCTBEHHOM
obOpazoBarensHOoM craHgapre COO, c¢ yu€rom KoHnenuum mnpemnogaBaHus
y4eOHOro mnpeameTra «XUMUsS» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit
denepalivy, peaqu3yIOMIUX OCHOBHBIE OOpa30oBaTeiIbHBIE MPOTPaMMBbl, MU
OCHOBHBIX TMOJOKeHUN «CTpaTeruu pa3BUTHS BocnuTaHus B Poccuiickon
®eneparnuu Ha niepuoa A0 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHSI Ha YpOBHE YIIIYOJIEHHOTO HM3Y4YEHUS 3aHUMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanusa yuammuxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIOBUSIX JuddepeHIIMpOBaHHOIO,
npo@uIbHOrO O0O0y4YeHUs, MNPU3BAHO OOECHEYUTh OO0IIe00pa30BaTEIbHYIO H
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMMYCKHUKOB IIIKOJbI, HEOOXOIMMYIO IS
aJanTayy uX K OBICTPO MEHSIIOITUMCS YCIOBHSM KU3HU B COLIMYME, a TAKXKE IS
MPOJIOJDKEHUS O0y4YeHHUs B OpraHu3aIusx mpodeccuoHaIbHOrO O0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCS] OJTHOM M3 MPUOPUTETHBIX AUCIUTLINH.

AKTyallbHOCTh JTaHHOW TpPOrpaMMbl COCTOUT B TOM, YTO OHa JaeT
BO3MOXXHOCTh OOY4YarOlIMMCS TOBTOPUTh OCHOBHBIE XUMUUYECKUE TIOHSITHSA,
0000muUTh 3HAHUS TO OOIIei, HEOPraHMYEeCKOW U OPraHWYeCKOW XUMUHU.
[{enenanpaBieHHOE 3HAKOMCTBO OOYYAIOIINXCS C MPUHATHIMU CETOHS TECTOBBIMU
dbopMamMi HUTOrOBOrO0 KOHTPOJIsA, co cTpykrypoir KMM, mo3BoiauT yvammmcs
YCTENIHO CIIPaBUTHCS C UTOTOBOM aTTecTaruei B hopmate EI'D.

[Iporpamma paccuntana Ha 68 4acOB M OpUEHTUPOBaHA Ha oOydaronuxcs 10 -
11 xnaccoB, nmpeanonararomux caaBate EI'D mo xumuu. 3aHATHS TPOBOIASATCS B
TeUeHHe Bcero yueoHoro roja mo 1 gacy B Henento (34 yaca 3a ro1/68 4yacoB 3a JBa
rojaa).

PaGouasi mporpaMmMa 37€KTUBHOTO Kypca OPUEHTHPOBAHA HA MCIOJIb30BAHUE
y4e0HO-METOIMYECKOTO KOMITJICKTA!

1. «Xumus 10 knacc. bazoBblil ypoBenb: yuebuuk. ['abpuensu O. C.,
OctpoymoB U. I'., CnagkoB C. A. u ap. - peKOMEHJI0BaHO MUWHHUCTEPCTBOM
oOpazoBanus u Hayku PD / — M.: IIpocBemenue. 2019 r.

2. «Xumus 11 knacc. ba3zoBeiit ypoBens: yueonuk. ['abpuensa O. C.,



OctpoymoB WM. I'., CnagkoB C. A. u Ap. - peKOMEHAOBAaHO MHUHHCTEPCTBOM
oOpazoBanus u Hayku PD / — M.: IIpocBemenue. 2019 r.

OcHoBy nonxonoB k nporpamme «IIpakTHKyM IO XMMHW», K OIPEIECICHUIO
o011ei cTpaTeruu 0O0y4eHHsl, BOCIIUTAHUS U PA3BUTHS, O0YUAIOIINXCS CPEACTBAMHU
yuebHoro npeamera «Xumusi» ais 10-11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHnentyanbHbie nonoxkenus GI'OC COO o B3auMOOOyCIOBICHHOCTH IIEJIEH,
COJEpKaHUs, pe3ylbTaTOB OOYy4YeHHMs M TpPEOOBaHUN K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHAMHYECKOE oOpa3oBaHue, I0JIy4aeMOe BBIITYCKHUKAMHU
o011e00pa3oBaTelbHON  OpraHu3alluy, SBJSETCS HEOThEMJIEMOM 4YacThio UX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAONIMM 3TalloM pealu3aluyd Ha
COOTBETCTBYIOLIEM €My 0a30BOM YypOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYILUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oOOpa3oBaHMs. OTH LIEHHOCTU KacaroTcs
NO3HAHUS 3aKOHOB MPUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YEJIOBEKA, a TAKKE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO
U NpupoaHoH cpene. Peanmusyercst xumuueckoe oOpa3zoBaHHe OOydarolUXcsl Ha
YPOBHE CPEIHETO 00I1Iero 00pa3oBaHus CPEACTBAMH YUEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TOCTPOEHUE KOTOPOTO OMNPENEJIEHBl B IPOrpaMMe IO XHMHH C
y4€ToM crneuupuKkd HAyKHM XHMHH, €€ 3HayeHuss B TMO3HAHUU MPUPOALI U B
MaTepuaIbHON KU3HU OOIIECTBA, a TAKXKE ¢ yUYETOM OOLIUX LieJe U MPHUHIIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro OOLIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0coOyIo pojb B
COBPEMEHHOW LMBWIM3AIMU, B CO3JIaHUH HOBOM 0a3bl MaTepuaibHOU KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ] B (POPMHUPOBAHUE PALIMOHATIEHOTO HAYYHOTO MBIIIICHUS, B
CO3JJaHHE IIEJIOCTHOTO TPEACTaBICHUS 00 OKPYXAIolleM MHUpE KaK O €IUHCTBE
OPUPOJIbI U YEJIOBEKa, KOTOpoe (OpMHUpPYeTCs B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHUS B3aMMOCBSI3H MEX]Y
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTSMU PUMEHEHUSI.

TecHO B3aUMOJENUCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMON YaCThbI0O MUPOBOU KYJIbTYpPbl, HEOOXOANUMBIM yCIIOBUEM YCIIEIIHOTO
Tpyda M XU3HU Kaxaoro wieHa obmiectBa. CoBpeMeHHass XUMHUS KakK Hayka
CO3UJATENIbHAs, KAK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJIEHA Ha pELICHUE
rJI00ANBHBIX TPOOJIEM YCTOMYMBOTO pPa3BUTHUSL UYEIIOBEUYECTBA — CBHIPHEBOW,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTMUECKON 0€30I1aCHOCTH U OXPAHBI 340POBbSL.

B cooTtBercTBUM C OOUIMMH LENSIMH M TPUHLUIIAMU CPEIHEro OOIIero
oOpazoBanust cojepkanue nporpammbl «lIpaktukym nmo xumum» (10-11 xmaccsl,



0a30BbIil  ypOBEHb  W3y4Y€HHUSA) OPUEHTUPOBAHO  MPEUMYILECTBEHHO  HA
OOIIEKYIBTYPHYIO TIOJITOTOBKY OOYYaIOMUXCs, HECOOXOUMYIO UM JJIsl BRIPAOOTKH
MHPOBO33PEHYECKNX OPUEHTHUPOB, YCIICIIHOIO BKIIOYEHUS B >KU3Hb COLMYMA,
OpoAODKeHHUs  o0pa3oBaHUS B pa3NUYHBIX  OONACTSIX, HE  CBSI3aHHBIX
HEMOCPEACTBEHHO C XUMHUEH.

CocrapnsromiumMu ~ niporpammbl — «[IpakTukym 10  XUMHU»  ABISIOTCS
IpPaKTUYECKUE 3HaHuUA KypcoB — «Opranumdeckas xumus» ©u «OOwmas u
HEOPTaHUYECKAasl XHUMHS», OCHOBHBIM KOMIIOHEHTOM COZAEpPKAaHUS KOTOPBIX
ABJIAIOTCS OCHOBBI HAyKH: CHCTEMa 3HAHMM 10 HEOPraHW4ecKO Xumuu (c
BKJIFOUEHUEM 3HAHUM M3 O0IIEed XMMHMM) U OPTaHMYECKOW XUMHH, MPOBEJICHHUE
HKCIIEPUMEHTOB M JOMNOJHUTEIbHAS CHCTeMaTH3auus 3HaHuil. PopMupoBaHUE
JAHHOW CHUCTEMbl 3HAHUW MPU H3YYEHHH Kypca OOECIeUMBAET BO3MOXHOCTH
pPacCMOTPEHHUs BCETO0 MHOT000pa3us BEIECTB Ha OCHOBE OOILIMX MOHSTHI, 3aKOHOB
Y TEOPUU XUMUH.

Crpykrypa comepxanusa mporpamMmsl  «lIpaktukym mnmo xumum» —
«Oprannueckas xumus» 1 «O01as U HeopraHudeckas XuMus» cHOpMHUPOBaHA B
nporpaMme Mo XMMUU Ha OCHOBE CHUCTEMHOTO IMOAXOJa K M3YYEHHUIO Y4eOHOTO
MaTepuanga U oO0yCIOBJIIEHa WCTOPUYECKHM OOOCHOBAHHBIM pPa3BUTHEM 3HAHUI Ha
ONPENEIIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHWYECKON XHMHUU
BEILIECTBA PACCMATpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUSA
OpPTraHWYECKUX COEAUHEHNH, a4 TAKKE HA YPOBHE CTEPEOXUMUYECKUX U DJIEKTPOHHBIX
IpeJICTaBICHUN O CTpoeHHH BellecTB. CBesieHus 00 U3ydaeMbIX B Kypce BEIIeCTBaX
JAI0TCS B Pa3BUTUU — OT YIJIEBOJOPOJOB IO CJIOKHBIX OMOJIOTMYECKH AKTUBHBIX
coelMHeHUi. B Kypce opraHn4eckoil XMMUH NOJIy4atoT pa3BUTHE CHOPMHUPOBAHHBIE
Ha YpOBHE OCHOBHOTO 0011ero oOpa3oBaHUs MEepBOHAYaJIbHbIE NMPEICTABICHUS O
XUMHUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPHU3HAKAX BEILECTB, 3aBUCHMOCTU
CBOWCTB BELIECTB OT UX CTPOCHUS, O XUMUUYECKOU pEAKIIUU.

[Tox HOBBIM yTiioM 3peHHs B mporpamme «lIpakTukyMm mo xumuu» 0a30BOT0
YPOBHSI pacCMaTpUBACTCS MU3YUEHHBIN HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
TEOpPETUYECKU Marepual U (PAKTOJOTMUECKHME CBEJACHUS O BEIIeCTBaX W
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUS» 00yJaromuMcs TIPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEePUOAMYECKOTO 3aKOHA C OOIIECTEOPETHUUECKUX U METOJOJOTHUECKUX TO3UITUH,
riy0ke TOHATh HMCTOPHYECKOE W3MEHeHHe (YHKUUMH 3TOro 3akoHa — OT
o0o0m1aromIel 10 OOBACHSIONMICH U MPOTHO3UPYIOLIEH.

B nnaHe pemeHdss 3ajad  BOCHUTAHUS, PAa3BUTHS M COLMAIU3ALMU
oOydaromuxcst OpUHATbIE NporpaMMmor «lIpakTHKyM MO XUMHUU» MOAXOAbI K
ONPENICJICHUIO  COJIEpKaHUs M  TOCTPOCHUSI MpeaMeTa MPeaycMaTpPUBAIOT



dbopMupoBaHNEe YHUBEPCATBHBIX YU€OHBIX IEUCTBUM, UMEIONTUX 0a30BO€ 3HAUCHHE
JUIS Pa3NUYHBIX BHUAOB JEATEIBHOCTH: pEIIeHHs] MpoOjeM, TOWCKa, aHaiu3a U
00paboTku uHOpPMaIINK, HEOOXOIUMBIX ISl MPUOOPETEHUS OIBITA MPAKTUYECKOM
U HCCJIENOBATENbCKON NIEATEIBHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHUs XMMHUU KaK Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMsl, TaK U HA YPOBHE CPEIHEro 001Iero oopa3oBaHus, Py ONpPeACTCHUH
CoJlep KaTeIbHOM XapaKTEpUCTUKU IIeJie M3ydeHUs TMpeaMeTa HampaBiIeHHEM
NEPBOCTENEHHON 3HAYUMOCTU TPATUIMOHHO MPHU3HAETCS (POPMUPOBAHUE OCHOB
XMMHYECKON HAayKH KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHHUSA, IMPAKTHUUYECKOM
JESITEIbHOCTH YeJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyIbTypbl. C
METOJMYECKOW TOUKHM 3pEHHUS TaKOM IMOAXOA K ONPENCICHUIO LeJel H3ydyeHUs
TpeaMeTa SIBISIETCS BIIOJTHE OTPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHUS TJIABHBIMHU LEISIMH U3YUYEHHUS MPOTPaMMBI
«IIpakTrkym o xumum» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsITOTCA:

- (opmupoBaHuMEe CHUCTEMBl XWMHUYECKMX 3HAHUW Kak  BaKHeEWIeH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIIOYEBBIC TOHATHUS, (PYyH/IaMEHTAJLHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE $SI3bIKA HAYKH, YCBOCHME W TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHN I MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOpUEH MX
Pa3BUTHUS U CTAHOBJICHUS;

« (opMupOBaHUE U PA3BUTHUE MPEJCTABICHUI O HAYUYHBIX METO/IAaX MO3HAHUS
BEIIECTB U XUMHUECKHUX PEaKITNil, HEOOXOIUMBIX JIJI MPUOOPETEHUS YMEHUIA
OPUEHTUPOBATHCA B MHPE BEUIECTB U XUMHUUECKUX SIBJICHUHN, UMEIOIIUX
MECTO B IIPUPOJIC, B IPAKTUYECKON U TTOBCEHEBHOM KU3HU;

+ pa3BUTHE YMEHUH U CIIOCOOOB JCSATEILHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSCHEHHEM XHMHYECKOTO DJKCIEPUMEHTA, COOJOJICHUEM TPaBHII
0e301acHOro OOpaIeHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atum, conepxaresibHas XapakTepUCTUKA LIEJICH U 3a1a4 U3yYEHUs
npeaMera B MporpaMMe Kypca yTOYHEHAa M CKOPPEKTHUPOBaHa B COOTBETCTBUU C
HOBBIMU TPUOPUTETAMHU B CHCTEME CpelHero oomiero odOpazoBaHus. CerogHs B
MPETNoIaBaHUH XUMHUHU B OOJIbIIIEH CTENEHU OTIAETCS MPEANOUYTEHNE TPAKTUIECKON
KOMIIOHEHTE  COJiep)KaHUsl OOy4eHHUs, OPUEHTUPOBAHHOM Ha  IOJTOTOBKY
BBIITYCKHUKA OO0Ie00pa30BaTeILHON OpTraHW3alliy, BIAACIONIETO HE HAOOpOM
3HaHUM, a (PYHKIMOHAJIBHOW IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U YMEHUSIMHU
AKTUBHOTI'O MOJYYEHUS! 3HAHUNM Y TPUMEHEHUS UX B PEAIbHOM KU3HU JJIsI PEIICHUS
MMPAKTUYECKUX 3a7a4.



B cBs3u ¢ 3TUM Tpu H3ydeHUH mporpammbl «lIpakTukym mo XuMU»
JOMHUHHUPYIOIIIEe 3HaUeHHE MPUOOPETAIOT TaKKe SN U 3aa4H, KaK:

ajanranusi 00yJaronmxcs K yCJIOBHSIM JUHAMHYHO Pa3BUBAIOIIETOCS MUPA,
¢opMHupoBaHHE  HMHTEUIEKTYyaJbHO  pPa3BUTOM  JHMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSATHIO TPaMOTHBIX
pelIeHN B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBS3aHHBIX C BEIIECTBAMH U UX
npUMeHeHneM; (popMHupoBaHUE y O0YUYAIOMUXCA KIIOYEBBIX HABBIKOB (KIHOUYEBBIX
KOMIIETEHIIM), MMEIOIUX YHHBEPCAIbHOE 3HAUCHHE ISl Pa3IUYHBIX BUIOB
NEeATEIbHOCTH: PEIIeHUs MpoOJieM, MOHUCKA, aHalu3a U o0paboTku MH(pOpManuy,
HEOOXOUMBIX 11 MPUOOPETEHUSI OTIBITA AESITEILHOCTH, KOTOpPAs 3aHUMAET BaXKHOE
MECTO B TO3HAHWW XUMHUH, a TaKKe IS ONEHKA C MO3UIMI HKOJOTHYECKON
0€3011acCHOCTH XapaKTepa BIHSHUS BEIIECTB U XUMUYECKUX IPOIIECCOB HA OPTaHU3M
YelioBeKa M TMPUPOAHYIO Cpedy; pa3BUTHE IIO3HABATEIbHBIX HHTEPECOB,
UHTEJJIEKTYaJIbHBIX UM TBOPUYECKHUX CIHOCOOHOCTEH OOydaroluXcsi: CHOCOOHOCTH
CaMOCTOSITENIbHO TMPHOOPETaTh HOBBIE 3HAHUS IO XUMHHM B COOTBETCTBUHU C
KU3HEHHBIMH TOTPEOHOCTSIMH, HCIIOJIb30BaTh COBPEMEHHBIE WH(OPMAIMOHHBIE
TEXHOJIOTUH JJIsl IOMCKa M aHalln3a y4eOHON U HayYHO-TIOMYJIIpHON HH(OpMaIiu
XUMHYECKOTO CcojJiepkaHusi; (OpPMUpPOBaHWE U Ppa3BUTHE Yy OOYYArOIIUXCS
aCCOLMAaTUBHOTO M JIOTMYECKOI'O MBIILIECHUs, HAaOII0JaTeIbHOCTH, COOPAaHHOCTH,
aKKypaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOUMBI, B YaCTHOCTH, TIPH TIJIAHUPOBAHUH
U TIPOBEICHUU XUMHUYECKOrO0 HKCIEPUMEHTAa; BOCIUTAaHUE Yy OOYyYaroIIUXCs
yOeXAEHHOCTH B TYMaHHCTUYECKON HANPaBIEHHOCTH XUMUH, €€ BaKHOU POIH B
pelieHny  I00abHBIX  MpOoOJeM  PAalMOHAIBHOIO  MPUPOAOIOJIB30BAHNUSA,
MOTIOTHEHUS YHEPTETUYECKUX PECYPCOB M COXpPAHEHHS MPUPOJAHOTO PaBHOBECHS,
OCO3HaHUS HEOOXOIUMOCTH OEpeKHOTO OTHOIICHHS K MPHUPOJE U CBOEMY
3JIOPOBBIO, a TAKKE IPUOOPETEHHS OTIBITA MCIIOJIb30BAHUS TIOTYUYCHHBIX 3HAHUN /IS
NPUHSATHS TPAMOTHBIX PEIICHHH B CHUTYyallUsX, CBSI3aHHBIX C XWUMHYECKUMHU
SIBTICHUSIMU.

B ydueOHOM mutaHe cpegHero oOiero oopazoBanusi nmporpammbl «lIpakTukym
110 XUMHUU» 0a30BOr0 YPOBHS BXOAMT B COCTaB MpeaMeTHOM obnacT « EcTecTBEHHO-
HAyYHBIC TTPEIMETHIY.

OO1ee Yucio 4acoB, OTBEAEHHBIX ISl U3yUEHUsI XUMHUH, Ha 0a30BOM ypOBHE
cpemHero obmero oopazoBaHus, cocTaBisgeT 68 yacos: B 10 kmacce — 34 gaca (1 gac
B Hezenmo), B 11 knacce — 34 gaca (1 gyac B Hezenio).



COJEPXKXAHUE OBYUYEHUA

10 KITACC

OPTAHUYECKASA XUMUA

Teopernuyeckne 0CHOBbI OPraHUYecKO XUMUM (7 4acoB)

[IpenMer opraHM4ecKOr XUMUU: €€ BOZHUKHOBEHHE, Pa3BUTHE U 3HAYECHUE B
IOJIYy4YCHUM HOBBIX BELIECTB M MaTepHAIOB. TeopHs CTPOCHUS OpPraHUYECKUX
coenuHeHuid A. M. BytnepoBa, €€ ocHOBHbIE TTOJIOKEHUS. CTPYKTYypHBIE (DOPMYJIBI
OpraHMYecKux BelecTB. [ omonorus, wusoMepus. XHUMHUYECKas CBA3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJWHAPHBIE U KPATHBIC CBS3H.

[TpencraBienue o kinaccudukanuu opraHM4ecKux BemniecTB. HomeHknarypa
OpraHMYECKUX COEIMHEHHHA (CHCTeMaThyecKas) W TpHUBUAIbHbIE HAa3BAHUSA
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPIrAHUYECKHUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHUs BEUIECTB M HUX IPEBpPALICHUM:
O3HAaKOMJIEHUE ¢ 00pa3liaMi OPraHUYECKUX BEUIECTB U MaTepualaMHi Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYEeCKHX BEIIECTB, HAOJIOJECHHE W OIMCaHUE
JEMOHCTPAMOHHBIX ONBITOB IO IPEBPALIEHUIO OPTraHMYECKUX BEIIECTB IPHU
HarpeBaHuM (IJiaBjieHue, OOyIrJIMBaHUE U TOPEHUE).

Yraesoaopoabl (11 yacon)

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKUH psia. MeTraH W 3TaH —
MpOCTEHIINE TPEACTABUTENIN aJIKaHOB: (U3NUECKMEe W XUMHUYECKHE CBOWCTBA
(peakuuM 3aMeIIeHUs]T W TOPEHMS), HAXOXJIECHHWE B TMPUPOJAE, IOJYyUYCHHE H
MIPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUN PsAS. DTUIIEH U MPOIUIICH —
NPOCTEHIINE TPEACTABUTENIN AJIKEHOB: (U3MUECKMe W XUMHUUYECKHE CBOWMCTBA
(peakiuy  TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApATAllMU, OKUCJICHUS U
MOJIMMEPU3ALINN ), TOTYYCHUE U TPUMEHEHHUE.

Ankaauensl: Oyramuen-1,3 u metunOyranuen-1,3: cTpoeHHe, BaKHEUIINE
XUMHUUYECKUE CBOMCTBa (peakuusi nojmMmepuszanuu). [lonmydeHrne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUUECKUH psijl. AlleTUIeH
— TPOCTEHIHMIA TPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHUE, (PUINUECKHE U
XUMHUYECKHE CBOMCTBA (peakiuy THAPUPOBAHMS, TaJIOTCHUPOBAHUA, THApPATAIUH,
TOPEHMUS), MOJyYeHUE U IPUMEHEHHUE.



Apensl. benzon: cocras, cTpoeHue, pusMueckue U XMMHYECKHE CBOMCTBA
(peakuu rajoreHUpOBaHUS U HUTPOBAHHUA), MOJYyYEHUE U MpPUMEHEHue. 1omyon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  Cceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NoSy4UeHue u npumerenue. TOKCUIHOCTh ApEHOB.
['enernueckas CBsSI3b MEXIY YIVIEBOJOPOJAMH, MPUHALICKANMMHU K Pa3IMYHBIM
KJIaCCaM.

[TpuposHblE HMCTOYHMKHM YriaeBOAOpoAoB. [IpupoaHblii ra3 M INOMYyTHBIE
HepTsaHble Ta3pl. HedTh u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeDTH:
NEPErOHKa, KPEKUHI (TEpMUYECKUH, KaTaluTU4eckuil), mnupoius. IIpomykTel
nepepaboTKu He(PTH, UX MPUMEHEHUE B MPOMBIILIEHHOCTH U B ObITY. KaMeHHbI!
yroJib U IPOAYKTHI €0 MepepadOTKH.

DKCIEpUMEHTAIbHBIE METOJIbl W3Y4YEHHUs BEUIECTB M HUX MPEBpalICHUM:
O3HAKOMJIEHHUE C 00pa3llaMH IIJIaCTMACC, KAy4yKOB U pe3HHBI, KoJutekuu «HedTe»
U «YTO0JIb», MOJIEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaJIOr€HONPOU3BOIHBIX,
nposeneHre KoHTposnbHOW paboThl 1o Teme: «llpenenbHble W HeENmpenesbHbIe
YTJIEBOJOPOABDY.

Pacuérneie 3anaun.

Bbluncienuss MO ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BbEMA,

KOJINYECTBA MCXOJHOI0 BEIIECTBA WJIM IMPOAYKTa PEAKUMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

Kucaopoacoaep:kamue opranundeckue coeqnuenus (13 yacon)

[IpenenpHble OJHOATOMHBIE CHOUPTHL. METaHON M 3TAHON: CTPOCHHE,
dbuznyeckue M XHUMHYECKHUE CBOMCTBAa (peaklMu C AaKTUBHBIMU MeETajlaMH,
raJIorTeHOBOJIOPOJaMH, TOpPEHHUE), TpUMEHEeHHe. BomopoaHbie CBSI3W MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBEeKa.

MHoroaToMHbI€ CIUPTHI. DTUIICHTIIUKOJIb U TJIULIEPUH: CTPOCHUE, (DU3NUECKUE
U XUMUYECKHE CBOMCTBa (B3aUMMOJIEUCTBUE CO IIEJIOYHBIMU METalaMH,
KaueCTBEHHAs peakius Ha MHOTOAaTOMHbIE CHUPTHI). JleiicTBUE Ha oOpraHu3M
yenoBeka. [[pumeHenne rauuepruHa U STUIICHTIIUKOJIS.

deHoM: CTPOEHUE MOJICKYJbl, (PU3MYECKUE U XHUMHYECKHE CBOMCTRBA.
Tokcuunocth penona. [Ilpumenenue Gpenomna.

Anpneruibl U kemowsl. DopManpierui, ameTalbAeTHN: CTPOEHUE,
dbu3nyeckrue U XUMHUYECKHE CBOMCTBA (pEaKIMu OKHCIEHUS W BOCCTAHOBJICHMS,
KaueCTBEHHbIC PEAKIINN), OJYyYCHUE U TPUMEHEHHUE.

OAHOOCHOBHBIE MpeebHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCyCHAst
KHUCIIOTBI: CTPOCHHE, (DU3NIECKUE U XMMHUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCIIOT, peakiust STepruduKaiym ), mojiydeHue u npumeHenue. CreapuHoBas



Y OJIEMHOBAs KUCJIOTHI KaK MPEICTaBUTENN BBICIINX KAPOOHOBBIX KUCIOT. Mbli1a KaKk
COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JIEHCTBHE.

CrnoxHble 3(pUphl KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xuposB. lIpumeHeHue xupoB. buonornueckas poib

YKUPOB.
VYrneBoabl: cocTaB, KI1acCU(PUKALMS yTIEBOIOB (MOHO-, IU- U ITOJIUCAXAPUIBI).
['moko3a — mpocTedmuii MOHOCaxapul: OCOOCHHOCTH CTPOCHHS MOJIEKYIIHI,

dbu3nUeckue U XMMUYECKHe CBOMCTBA (B3auMozeiicTBue ¢ rugpokcuaom menu(ll),
OKHCIICHHE aMMHUauyHbIM pacTBopoM okcuja cepeopa(l), BoccraHOBIEHUE,
OpoO’KeHHUE TIIOKO3bl), HAXOXKIACHHUE B IPUPOJE, IPUMEHEHHUE, OMOIOTHYECKast POJib.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman m nemnono3a Kak NpupoaHsie noauMmepbl. CTpoeHue Kpaxmalia u
nemnono3bl.  du3nvecknue W XUMHUYECKHME CBOMCTBA Kpaxmana (THAPOIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTAIBHBIE METOJIbI HM3Yy4YE€HUs BEIIECTB M WX IPEBPAILCHUNA:
IIPOBEICHHE, HAONIOACHUE M ONUCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIC PEAKI[MU OJHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOJa
okcugom ™enu(Il)), MHOrOaTOMHBIX CHHUPTOB (B3aUMOJCHCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaeruoB (OKUCICHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aummojmelcTBUEe KpaxMmalia C HOJOM),
nposenenre KonrponbHoi paboTel «OJHOOCHOBHBIE KAPOOHOBBIE KUCTOTHDY.

PacuérHble 3anaumn.

Boluncienuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (macchl, 00BbEMa,
KOJIMYECTBA MCXOAHOTO BEHIECTBA MJIM MPOAYKTA PEAKLMH 0 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO W3 MCXOJHBIX BEIIECTB WJIM MPOAYKTOB PEAKIIUH).
[IpoBenenue  mpakTtuueckol — pabotel  «MneHTudukamuss  OpraHUYECKUX
COCIMHEHUN.

BricokomouiekyJIsspHbIe coennHenns (3 yaca)

OCHOBHBIC TOHSTHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3AINU, CPEAHSS MOJICKYJISIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJUMEPHU3ALMS U TTOJIMKOHEHCALIHSL.

OKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsI BEIIECTB W MX IMPEBPAIICHUI:
O3HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMACC,
kayuaykoB. llpoBenenue mnpaktuueckorr padoThl «Pacmo3HaBaHue mactMacc M
BOJIOKOH.

MexnpeaMeTHbIE CBSA3H.



Peanuzanus MeXNpeIMETHBIX CBS3€H MpHU HM3YyYEHHH JJIEKTUBHOTO Kypca
«IIpaktnkym o xumumn» B 10 Kitacce OCylIECTBIIIETCS YEPE3 UCIIOIb30BAHUE KAK
OOIIMX €CTeCTBEHHO-HAYUHBIX OHATHUH, TaK ¥ TOHATHA, SBISIOIIMXCS CUCTEMHBIMU
JUIsL OTJCNIbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO1ue ecTecTBEHHO-HAYUHbIC MMOHSITHS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3A,
3aKOH, TEOpHSs, aHaJM3, CUHTE3, KIacCU(UKAIM, MEePHUOAUYHOCTh, HAOIIOCHHE,
U3MEpEHHe, IKCIIEPUMEHT, MOJICTHPOBAHHE.

duszuka: MaTepus, DHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYya,
HPHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHUE
BEIIeCTBa, (PU3MUECKHUE BETUYHUHBI U SAMHUIIB X U3MEPEHHUSL.

buonorus: knerka, opraHusM, Ouocdepa, OOMEH BELIECTB B OpraHHU3ME,
doTtocuHTE3, OMOJIOTMYECKH aKTHUBHBIE BemiecTBa (OENKH, YIJIEBOABI, KHUPHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, rOpHbIE MOPOJBI, MMOJE3HbIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHosorus: mNHILEBbIE NPOAYKTHI, OCHOBBl PAalMOHAIBLHOTO MHUTAHMUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETHUECKUE TIPernapaTsl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Conep:xanne kypca 11 kinacc Teopernueckue 0CHOBBI 001IeH XHUMHUHU

Tema 1. Beenenue. (4 yac)

OO6mue TpeboBaHMS K PEIICHUI0 XUMHYECKUX 3a]1ad. DJIIEMEHThl MaTeMaTUKH
B xumuu. MexnyHapoanas cucrema emaunun (CH). CBa3p  Mexay
(bU3UKOXUMHUYECKUMH BeTudrMHaMu. CriocoObI pelieHus 3a/1ay.

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

["a30BBIC 3aKOHBI: 3aKOH ABOTAIPO U €T0 CIIE/ICTBHS; OO0 bETUHEHHBIN ra30BbIN
3akoH boins-Mapuotrra u ['eii-JItoccaka. YpaBuenue MenneneeBa-Knalinepona.
[1moTHOCTH Tra3a, OTHOCUTENIbHAS TUIOTHOCTh. HOpManbHbIE YCIOBUSL U YCJIOBUS
OTJIMYHBIE OT HOpMajbHbIX. COCTaBIEHUE U HCIOJIH30BAHUE AITOPUTMHUUYECKUX
MPEANMCAHUM.

3aga4u Ha COOTHOLIEHUE OCHOBHBIX XapaKTEPUCTHUK Ta30B.

3agauu Ha HAXOXKJICHUE MOJIIPHOM MACChl CMECH T'a30B.

33I[21‘-II/I Ha HAXOXACHHUEC COCTaBa CMCCH Ira30B IIO MOJ'I?IpHOfI Macce.



3ajaun Ha CMeCHU ra3oB.

3amaun Ha omnpegeneHue o0béMHONU gonmu (%), MonbHOU gonu (%)
KOMITOHEHTOB T'a30BOM CMECH.

3ajaun Ha HAXOXAEHUE COCTaBa ra30BOM CMECHU MOCIIE PEAKLIUH.

3aiaun Ha UBMEHEHHE 00bEMA ra30BOi CMECH B pe3yibTaTe peaKIuu.

3ajaun Ha O30HUPOBAHHBIN KUCIOPO.

3agauu Ha TOPEHUE TOIUIUBA.

CwmenianHble 3a/1a4n

Tema 3. Pacuérnl mo ypaBHeHusiM peakuuii (8 1ac)

PacueTsl 10 ypaBHEHUSAM pEaKklUid, €CJIM OJHO U3 BELIECTB B3STO B U30OBITKE.
OnpeneneHue coctaBa COJNM (KUCHash WJIM CpPEOHssA) IO MaccaM BEIIECTB,
BCTYMNAIOIIUX B peakiuio. Perenue 3a1a4, pacKphIBAIOIIUX 00pa30BaHUE KUCIBIX U
cpeaHux cojuei GochopHON KUCTOTHI.

Omnpenenenue coctaBa ABYX-TPEXKOMIIOHEHTHOM CMECH IO MaccaM BEIIECTB,
00pa3yIoluXxcs B X0J1€ OJHOM WJIM HECKOJIbKHUX peaklil. 3a/1auyu Ha ONpeeICHHEe
COCTaBa COJIEH MPHU PeakUuaX CaMOOKHCIEHHUS-CAMOBOCCTAHOBIICHHs. 3aJadyd Ha
anekTposnn3. CocTaBiI€HUE U UCTIOIB30BAaHUE aTOPUTMUYECKUX MTPEANTUCAHUM.
CwMmenraHHbIC 3a7a9H.

Tema 4. Konnenrpauusi pactBopos. (7 4ac)

BrIpaxkeHne cocTaBa pacTBOPOB: MaccoBasi 0, MOJSIpHAsl KOHLIEHTpaLUs.
Briuncnenne Macchbl paCTBOPEHHOTO BEIIECTBA U PACTBOPUTEINS 1Sl IPUTOTOBJICHUS
OTpEeNIeSICHHOW Macchl (WM 00bEMa) pacTBOpa C 3aJaHHON KOHIICHTpAILUEH.
PactBopumocTh. PacueTbl Ha OCHOBE HCIOJIB30BaHUS T'PA(PUKOB PACTBOPUMOCTH.
Boruncnenne pH pactBopoB. Pacuersl mo ¢opmyrnam BelIECTB, COAEPKAIIUX
KPUCTAILTM3AMOHHYI0 BOJy. COCTaBJIEHHE M HCIOJb30BAaHUE AJTOPUTMHYECKUX
npeanucannii. CMelaHHbIe 3aa4H.

Tema 5. 3agaum mo oprannvecko xumum (5 yac)

Haxoxnaenue hopmyi, eciivd U3BECTHBI MacCOBBIE JIOJIM AJIEMEHTOB. 3aJauu Ha
ornpeseneHne GopMyII, €ClIu U3BECTHBI MACChl WM 00BEMBI TIPOIYKTOB CTOPAHHUS.
3ajauyn ¢ HCMOJB30BAHMEM CXEM TNPEBPALICHUNA OPraHUYECKUX COEAUHEHUM.
DKCneprUMEHTANIbHBIE 33/1a4H: TIPOBEJIEHUE «MBICIEHHOTO YKCIIEPUMEHTA.

CwmeniaHHbIe 3a/1a4u.

MexnpeaMeTHbie CBA3M.

Peanuzanus MeXIIpeAMETHBIX CBsi3el B iporpaMme «lIpakTukyMm no xumun» B
11 xkmacce ocymecTBIsIeTCS 4Yepe3 HCIOIb30BaHUE KaK OOILIUX E€CTECTBEHHO-
HAy4YHBIX TOHATUM, TAK U IOHATHH, SBJIIFOLIUMXCS CUCTEMHBIMHU I OTIEIBbHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOIO IUKJIA.



OO0mue ecTeCTBEHHO-HAyYHbIC MOHATHUS: HAy4HBIM (PakT, rumores3a, 3aKoH,
TEOpWsl, aHalW3, CHHTE3, KiIaccu(UKaIusi, TMepUOINIHOCTh, HAOII0IEeHNE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHHE, SIBJICHUE.

dusnka: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUUECKUN YPOBEHbB, BEIIECTBO, TEJIO,
00BbEM, arperaTHOE COCTOSIHHE BelIeCTBa, (PU3NYECKUE BEIMYMHBI U CIUHHIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHm3M, JSKocucTema, Owocdepa, MaKpo- H
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MUHEpaNbl, TOPHBIC MOPOJIBI, IMOJIE3HBIC HMCKOIMaeMbIC, TOILIMBO,
pecypcehl.

TexHOJNIOTHS: XMMHUYECKass MPOMBINIICHHOCTh, METAJLTypPIHsl, IPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHAJIOB, CEIbCKOXO03IHCTBEHHOE IPOM3BOACTBO, ITHIICBAs
MPOMBINIJICHHOCTh,  (hapMaleBTHYECKas  MPOMBIIUICHHOCTh,  IPOHM3BOJICTBO
KOCMETHYCCKHX TIPErapaToB, IPOM3BOACTBO KOHCTPYKIIMOHHBIX MaTCPHAJIOB,
9JICKTPOHHAS TPOMBIIIIJICHHOCTh, HAHOTESXHOJIOT HH.



INDTAHUPYEMBIE PE3VYJIbTATbI OCBOEHHS IIPOI'PAMMbLI KYPCA
«(IIPAKTUKYM 110 XMMHUN» HA BA30BOM VYPOBHE CPEIAHEI'O
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
OOyYarOIIMMHUCST TPOTPpaMM CpeIHero oOmero o0pa3oBaHus (JTUIHOCTHBIM,
METANpPEIMETHBIM U NpeaMeTHbIM). HayyHO-MeTogu4yeckoid OCHOBOW st
pa3pabOTKH IJIAHUPYEMBIX PE3YJIBTATOB OCBOECHHS MPOTrpaMM CpPEIHEro OOLIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B coOTBeTCTBUM € CHCTEMHO-JIESITEIBHOCTHBIM TMOJXOJIOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeaMeTra «XUMHUsS» Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsS BBIACICHBI CIEAYIONIME COCTABJISIONIME: OCO3HAHUE
OOy4YaromMUMHUC POCCUUCKON TPaKIAHCKONW HWJIEHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOONPEICIICHUIO; HaMYue MOTUBALIUU K
OoOyYeHHIO; IIeJICHANPAaBICHHOE PA3BUTHE BHYTPEHHHUX YOEKICHUI JIMYHOCTU Ha
OCHOBE KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAAMIINI 0a30BOM HAyKU XWMMHH,
FOTOBHOCTh M  CIOCOOHOCTh OOYYarolMXCsl PYKOBOJICTBOBAaTbCSI B CBOEH
JEATEIIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMM YCTAaHOBKAMH, MNPHUCYIIUMH IIE€I0CTHOU
CUCTEME XHMHYECKOro OOpa3oBaHUs; HaJW4Yue MPABOCO3HAHUS DKOJOTMYECKOU
KYJBTYpPBbI U CIIOCOOHOCTHU CTABUTh

LIE€JIX U CTPOUTH KU3HECHHBIE IIJIAHBI.

JIn4yHOCTHBIE pPE3yNbTATBl OCBOEHHUS IporpamMmbl «lIpakTnkym mo Xumum»
JIOCTUTAIOTCSI B €AMHCTBE Y4YeOHOW W BOCHUTATEIbHOM JIEATEJILHOCTH B
COOTBETCTBUH c T'YMaHUCTUYECKHUMH, COLIUOKYJIbTYPHBIMU,
JTyXOBHOHPABCTBEHHBIMM IIEHHOCTSIMH M HJACAJaMH POCCHUHCKOTO TPa)XJaHCKOIO
oOIecTBa, TPUHATHIMHU B OOIIECTBE HOPMaMHM H TIPaBWJIAMH TIOBEICHHS,
CIIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOIIO3HAHUS, CaMOPa3BUTHUSI W HPABCTBEHHOTO
CTaHOBJICHUSI IMYHOCTH 00YYaIOIIUXCSI.

JIM4HOCTHBIE pe3ysNbTAaThl OCBOCHHSI MpeaMeTa «XHUMHUSD»  OTPaAXKaAIOT
chOpPMHPOBAHHOCTh OTIBITA I[IO3HABATEIILBHOW W MPAKTUYECKOW JeATEeIbHOCTH
OOy4JaroIMXcs M0 peasn3alii IPUHSITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUSI O0YYAIOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 0053aHHOCTEM,
YBOKEHUSI K 3aKOHY W MPABOMOPSAAKY; MPEACTABICHUS O COLMAJIbHBIX HOPMax H
MPaBUJIaX MEKIIMYHOCTHBIX OTHOLIEHUN B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JIESATEIBHOCTH MPHU CO3JAHUU YUEOHBIX
MIPOCKTOB, PEIICHUH YI€OHBIX U TIO3HABATEILHBIX 33]1a4, BHITOJTHCHHN XUMUYCCKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U TPUHUMATh MOTHBBI, HAMEPEHUS, JTJOTUKY U

apryMEHTBI IPYTUX MPU aHAIN3E PA3IUIHBIX BUIOB YI€OHOU ACSITEIBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMS:

[IEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACIICIUIO
OTEUECTBCHHOW XWMHUM, YBAXEHUS K MPOIECCY TBOPUYECTBA B OOJIACTH TEOPUU H
MPAKTUYECKOTrO MPUMEHEHUSI XUMUHU, OCO3HAHUSI TOTO, YTO JOCTUKEHUS HAYKH €CTh
pe3yabTaT JJUTENbHBIX HAOMIOJCHHM, KPOMOTIMBBIX AKCIEPUMEHTATBHBIX
MIOMCKOB, TOCTOSTHHOTO TPyJa YYEHBIX U MIPAKTHUKOB;, MHTEPECA U MO3HABATEIIbHBIX
MOTHBOB B MTOJIYYEHUH U MOCIEAYIOIIEM aHAIIN3E

uH(GOpMAIUU O MEPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUMU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, ATHYECKOIO IOBEACHHUSA; CIIOCOOHOCTH OLEHUBATh
CUTYaIll¥, CBS3aHHBIE C XMUMHYECCKUMHU SIBICHUSIMH, W TPUHAMATH OCO3HAHHBIC
pEIIeHHs, OPUEHTUPYSACh HAa MOpPAIbHO-HPABCTBEHHBIC HOPMBI W IIEHHOCTH;
TOTOBHOCTH OIICHUBATh CBOE MOBEACHNE U MOCTYNKHA CBOMX TOBAPHILEH C MO3UIUI
HPaABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCJEICTBHUM 3TUX TTOCTYIIKOB;
4)¢popMuUpOBaHNS KYJbTYPHI 310POBbSI:

MOHUMAaHUS LICHHOCTEN 3JJ0pOBOr0 U 0€30MacHOro 00pasa KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOUIEHHSI K COOCTBEHHOMY (U3MYECKOMY U IICHUXHUYECKOMY
3I0POBBIO; COOJTIOICHHUS MPaBUJI 0€30MaCHOTO 0OpAIlleHUs C BEIIECTBAMHU B OBITY,
MOBCEIHEBHOM JKU3HH U B TPYAOBOM JAESITEILHOCTH; TOHUMAHUS IIECHHOCTH MPaBUII
WHIUBUTyaJIbHOTO U KOJUIEKTUBHOTO

0€e30IacHOT0 MOBEJICHNS B CUTYAIIHSIX, YIPOKAIOIINX 30POBBIO U KU3HHU JIFOCH;
OCO3HAaHUS TIOCIEACTBUIA U HEMPHUATHS BPEIHBIX TPUBBIYCK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS);

S)Tpya0BOro BOCIMTAHUSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATENHCKOM e TEIIEHOCTH,
OOIIECTBEHHO IMOJIE3HOM, TBOPUYECKOM U JPYTUX BUJIAX ACSITEIbHOCTH; YCTAHOBKH Ha
aKTUBHOE yYacTHE B PEIICHUH MPAKTHUECKUX 3a]1a4 COLMAIbHONU HAMPaBICHHOCTH
(B pamMKax CBOETro Kjiacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUYEHHUIO Mpodeccuil pa3IuyHoro pojia, B TOM

YKCJie HA OCHOBE MTPUMEHEHUS TPEIMETHBIX 3HAHUH MO0 XUMHUH; YBAXKEHHS K TPYY,
JIOASIM TPYZa U pe3yJibTaTaM TPYIOBOM JIEATENbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY HMHIMBHIYaJbHOM TpAaeKTOpUU oOpazoBaHus, Oyaymied npodeccuun u



peanu3anuu COOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U MOTPEOHOCTEN 00111eCTBA;

6)3K0/10rH4eCKOro BOCIMTAHMA: KOJIOTHUECKH LIETIECO00OPA3HOT0 OTHOLLEHUS K
NPUPOAE, KAK HCTOYHHUKY CYIIECTBOBAHUS XKU3HHU HA 3eMJIe; TOHUMaHUS
r7100aJIbHOTO XapaKTepa 3KOJOTUYECKUX MTPOOIIEM, BIMSHHUS SdKOHOMHUUECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOAHON U COLIMAIIBHON CPEZIbl; OCO3HAHUS
HEOOXOMMOCTH UCTOIb30BAaHUS TOCTHKEHUN XUMHUHN JJIs1
peuIeHusl BOIPOCOB PallMOHAIBHOIO IPUPOIOIOJIb30BaHUS; aKTUBHOTO HETIPUSATHS
JNEWCTBUM, NPHUHOCIIIMX BpEI OKPYXKAlolleW MPUPOAHOW cpene, YMEHUs
IIPOTHO3UPOBATH HEOJaronpusTHbIE JKOJIOTUYECKHUE IIOCJIEACTBUSA
NPEANPUHUMAEMBIX JEUCTBUM W MPENOTBpAIATh HMX;  HAJIUYMUSA Pa3BUTOIO
DKOJIOTUYECKOTO MBIIIJICHHs], JKOJOTMYECKON KYJIBTYPBI, OINbITA ACATEIBHOCTU
DKOJIOTHYECKOM  HANpPaBJIECHHOCTH, YMEHHUS  pPYKOBOJACTBOBAaTHCS HMMH B
[O03HABaTEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIbHOM NpaKTHUKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MPOTHUBOCTOATH UJICOJIOTHH XeMO(poOHH;
7) HEHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIIECTBEHHOW MPAKTHKW; TOHMMAaHUS Clieuu(pUuKu
XMMHHU KaK HaAyKH, OCO3HaHUS €€ poiiu B JOPMUPOBAHUH PALIMOHATIBHOTO HAyYHOTO
MBIIIEHUS, CO3/IaHUU LIEJIOCTHOTO MPENCTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O
€IUHCTBE NPUPOABI U YEJIOBEKA, B INO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEM M
perieHuy npooJieM COXpaHeHUs MPUPOTHOTO PABHOBECHS; YOSKIEHHOCTH B 0COO0OM
3HAYMMOCTH XUMHUHU JUIsi COBPEMEHHOW LMBWIM3ALMHU: B €€ T'yMaHUCTHUYECKOHN
HaIPaBJICHHOCTH U BaYKHOM POJIM B CO3[JaHUU HOBOM 0a3bl MaTEpUAIbHON KYJIbTYPHI,
pelleHny rI100aJIbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS UEJIOBEUECTBA — CHIPHEBOM,
DHEPreTUYECKON, THINEBOM W IKOJOTHYECKOW O€30MacHOCTH, B pa3BUTHHU
MEUIMHBI, 00€CIIEYEeHUH YCIOBUN YCIIEITHOTO TPYa U SKOJIOTHYECKU KOMPOPTHOI
KHU3HU KaXKJI0T0 ujieHa 0OIIECTBa; €CTECTBEHHO-HAYUYHOM I'PaMOTHOCTH: TIOHUMaHUs
CYIIHOCTH METOJIOB IIO3HAHMUS, MCHOJB3YEMBIX B €CTECTBEHHBIX HAayKax,
CHIOCOOHOCTH HCHOJIb30BaTh IMOJy4YaeMble 3HAHUS JUIsl aHaIM3a U OOBSICHEHMS
SABJICHUM OKPY>KAIOILIET0 MUPa U MPOUCXOIAIIMX B HEM NU3MEHEHUM, YMEHUS J1€T1aTh
00OCHOBaHHBIE 3aKJIIOYCHHSI HA OCHOBE HAyUHBIX (DAKTOB M MMEIOIIMXCS JaHHBIX C
LEIbI0 TMOJYYEHUsI JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTHM CaMOCTOSITEIIBHO
UCIOJIb30BaTh XUMUYECKHE 3HAHUS JIJIS pEeIIeHUs MPOOJIEM B peabHBIX KU3HEHHBIX
CUTYalMsIX; MHTEpEeCa K IIO3HAHUIO U UCCIIEI0OBATEIbCKOM ACSATENBHOCTH;
TOTOBHOCTHU U CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO U CaMO00pa30BaHUIO,
K aKTUBHOMY IOJIYYE€HHUIO HOBBIX 3HAHUU 110 XUMHWU B COOTBETCTBUU C KU3HEHHBIMU



HOTPeOHOCTAMHU;  HMHTEpeca K OCOOCHHOCTSAM TpyJda B pas3iUYHBIX chepax
npodeccuoHaTbHON
JESATCITBHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJibTaThl OCBOCHHUSI YUEOHOro mpeamera «XHUMHsS» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYHUMBIC JUTSE dhopmupoBaHUs MUPOBO33PEHUS oOyyJarommxcs
MEXIMCIUIUTMHAPHBIC (MEXKIIPEAMETHBIE) OOIeHAYyYHbIC MMOHATHS, OTPaKarollue
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHpa U cOeludUKy METOAOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SABJICHUE,
MPOIIECC, CUCTEMA, HayYHBIN (DaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIeI0oBaHUe, HAOIIOJACHUE, H3MEPEHHE, JKCICPUMEHT U Apyrue);
YHUBEpCAJIbHBIC Yy4YeOHBIC JEWUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,
pEryisTUBHBIE), o0ecneunBaromye GopMUpoBaHUE PYHKIIMOHAIBHOM TPAMOTHOCTH
U COITMAJIbHON KOMIIETEHIIUU 00YYarOITUXCS;

CIIOCOOHOCTH 00yYaroIIMXCs HCIIOJIb30BaTh OCBOCHHEBIC
MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U yYHUBEpCAJbHBIC yueOHBIS
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHKE.

MertanpenMeTHbIe pe3yJbTaThl OTPAXAlOT OBJAJEHUE YHUBEPCAIHHBIMU
y4eOHBIMH  ITO3HABAaTCIbHBIMH, KOMMYHUKATHBHBIMH W  PETYJATHBHBIMH
JICUCTBUSIMU.

OBJjaieHne YHHBEPCATbHBIMH YUeOHBIMH MO3HABATEILHBIMU
AEUCTBUSIMM:

1) 6a30Bble JJOrH4YecKmne JecTBUSI:

CaMOCTOATENLHO  (OPMYJIUPOBATh HM  aKTyaIM3UPOBAaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh; ONPEHCTATh IETU JeATeIIbHOCTH, 3aj/iaBas
rapaMeTpbl U KPUTEPUHU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTHU C TOCTABICHHBIMU 1EISIMU;
HCIOJIH30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTePHbIE TPU3HAKU MMOHSITUI U yCTAaHABIMBATh UX B3aUMOCBSI3b,
WCITIOJIb30BATh COOTBETCTBYIOININE TTOHATHUS /ISl OOBSICHEHUS OTACIbHBIX (PAKTOB U
SIBJICHUU

BBIOMpATh OCHOBAHUS M KPUTEPHUU IS KilacCU(pUKAITUN BEIIECTB U
XUMHYECKUX pPEaKIUMi; YCTaHABJIMBATH MPUUYUHHO-CJIEIACTBEHHBIC CBA3U MEXKIY
M3y4aeMbIMHU SIBICHUSIMU; CTPOUTH JIOTUYECKHUE PACCYKJEHUS (MHAYKTUBHBIE,
JNEeTyKTUBHBIE, TI0 aHAJIOTMH), BBISBIISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS] B



paccMaTpUBaeMBbIX SIBICHUSX, (DOPMYITHPOBAThH BHIBOBI U 3aKIIOUCHUS; TPUMEHSTH
B MpoIlecce IMO3HAHUA, HCIOJNb3yeMble B XHMHUU CHMBOJHYECKHE (3HAKOBBIC)
MOJIeTM, TPeoOpa3oBBIBATh MOJCIBHBIC TMPEACTABICHUS — XUMHUYECKHA 3HaK
(cuMBOI) BNIEMEHTa, XuMUdeckas (hopMmya, ypaBHEHHE XUMUYECKOU peakIuy — PU
pelIeHnr Y4eOHBIX TIO3HABATCIBHBIX M MPAKTUYCCKUX 3a71ad, TPUMEHAThH
Ha3BaHHBIC MOJICIBHBIC TPECTABICHUS TSI BBISBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKITUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIJI€Th OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX
peakuuii; GopmynupoBaTh LETM U 3aJa4yd  UCCIEOBaHUS, HCIOJIb30BaATh
MOCTABJICHHBIE U CaMOCTOATEIHLHO CQOPMYJIMPOBAHHBIE BOMPOCHI B KadeCTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI JJIT (DOPMHUPOBAHMS THIOTE3BI O IPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKJICHUH; BJIaJIETh HABBIKAMH CAMOCTOATEIHLHOTO
IUTAHUPOBAHUS U TPOBEJCHUS YYCHHUECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHMsI HaOJIt0JIaTh 3a XOJOM IIpOLEcca, CaMOCTOSITENIbHO MPOrHO3MPOBATh €ro
pe3ynbTaT, GopMyIUpoBaTh 0000IIEHUS U BBIBOJBI OTHOCUTEIHHO TIOCTOBEPHOCTH
pe3yIbTaTOB MCCIIEIOBAHUS, COCTaBISATh OOOCHOBAHHBINM OTUET O MPOJCITAHHOU
paboTe; MpUOOpETaTh OMbBIT YUYEHUYECKOW UCCIEIOBATEILCKOM M MPOEKTHOM
JeSITEIbHOCTH, MPOSIBIIATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY IIOUCKY
METOJIOB pEIICHUS NPAKTHUECKUX 3a]a4, MNPUMEHEHHIO pPa3IUYHBIX METOJOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OpPHUEHTHUPOBATHCS B Pa3IUYHBIX UICTOYHUKAX WHMOpMAIUH (HaAyIHO-
MOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIC IMOCOOUS,
pecypcbl MHTepHeTa), aHanmu3upoBaTh MHPOPMAIIUIO PA3JIUYHBIX BUIOB U (Hopm
IpEICTaBICHHUS, KPUTHYECKH OLICHUBATH e JIOCTOBEPHOCTH u
HEMPOTUBOPEYHBOCT;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHATHh PA3IMYHBICE METOABI MPHU TIOWCKE U
orbope wH(pOpManWK, HEOOXOAUMOW HJs  BBINOJHEHUS y4eOHBIX 3agad
OTPENIENEHHOTO THUTA; MPUOOPETaTh OMBIT HCIOJB30BAaHUS HH(GOPMAIIMOHHO-
KOMMYHHUKATHBHBIX
TEXHOJIOTMA M PA3IMYHBIX TMOMCKOBBIX CHCTEM; CaMOCTOSTEIbHO BHIOMPATH
onTUMalibHyt0  (Qopmy mpencraBieHus uHopmanuu  (CXembl, TpaduKy,
IUarpamMMmbl, TaOJIMIBI, PUCYHKH W JPYTHE); HCIIOJIB30BaTh HAYYHBIH S3BIK B
KayecTBE CpeACTBa MpH paboTe C XUMHYECKONW HH(pOpMAIMel: MNPUMEHSThH
MEXIpeaIMeTHbIC (Pu3nueckue 1 MaTeMaTUYECKUe) 3HaKU U CUMBOJIBI, (DOPMYJIHI,
ab0peBHaTypbl, HOMEHKJIATYpy; HCIOJb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATISTHOCTH.



OgJlaieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI B XOJE IHUAJIOTa W/WUIN
JUCKYCCUM,  BBICKAa3bIBaTh  HJEU, (OpMyIHpoBaTh CBOM  IPEIJIOKEHUS
OTHOCHUTEJIbHO BBINIOJHEHUS NPEUIOKEHHOM 3ajjaui; BBICTYIIATh C MpEe3eHTaluei
pE3yNbTATOB MO3HABATEIBHOW JIEATEIBHOCTH, MOJYYEHHBIX CAMOCTOSITENBHO WIIU
COBMECTHO CO CBEPCTHUKAMHU IPHU BBIINOJHEHUM XHMHUYECKOTO SKCIEPHUMEHTA,
IPaKTUYECKOH pabOThl IO MCCIEIOBAHUIO CBOWCTB HM3y4a€MbIX BEIIECTB,
peann3anMu y4yeOHOro MNpoeKkTa U (QOpMYJIMPOBaTH BBIBOABI [0 pe3ysbTaTaM
IIPOBENEHHBIX MCCIIEIOBAHUI ITyTEM COTIACOBAHUS O3ULUI B X0J1€ 00CYKACHUS U
oOMeHa MHEHUSMHU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIbHO IJIJAHUPOBaTh U OCYUIECTBISATH CBOK IMO3HABATEIbHYIO
NEATEIbHOCTh, OIpenesas €€ LelW W 3aJadd, KOHTPOJUPOBATh M IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATH MPEAJIAraéMblii  alropuT™M JEUCTBUM MpHU
BBIMIOJJTHEHUHM YYE€OHBIX U HCCIENOBATEIbCKUX 3a/ay, BBIOUpAaTh HamOoJee
3¢ (}eKTUBHBIN €rMoco0 MX pelmeHus C y4ETOM MOJYyYEHHS HOBBIX 3HAHUU O
BEIECTBAX M XHWMHYECKHX PpEaKIUAX; OCYIIECTBISITH CAMOKOHTPOJIb CBOEH
NeATEIbHOCTH Ha OCHOBE CaMOaHaIn3a U
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIe pe3ynbTaTbl OCBOEHUS IIEKTUBHOrO Kypca «lIpakthkym mo
XAMHUI» OTPAXKakoT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUH O XUMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KApTUHBI MUPA, POJIU XUMHUHU B IO3HAHUU SIBIICHUN IPUPOJIbI,
B (OPMHUPOBAHWUU MBINUICHUS W KYyJbTYpbl JUYHOCTH, €€ (YHKIIMOHAILHOM
IPAaMOTHOCTH, HEOOXOAUMOU JIJIsl pelIeHrs MPAKTUUECKUX 3a7a4 U AKOJOTHYECKU
000CHOBaHHOTO OTHOIIICHUSI K CBOEMY 370POBBIO W MPHUPOIHOU Cpele; BIaJCHUE
CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOPasi BKIIOYAET: OCHOBOIOJIAralolIie MOHITHS
(XMMHYECKHI JJIEMEHT, aToOM, OJJICKTPOHHAs 000JIouKa aToma, MOJIeKyJa,
BAJICHTHOCTb, 3JEKTPOOTPUIIATEIBHOCTh, XHUMHUYECKass CBSI3b, CTPYKTypHasd
dopmyna (pa3BépHyTass U COKpamIEHHas), MOJIb, MOJSPHAs Macca, MOJSPHBIHI
00bEM, YIIEpONHBIA CKeNleT, (PYyHKIMOHAJIbHAs TpYINa, pPaavKal, H30MepHs,
M30MEPBI, TOMOJOTHUYECKUH psifi, TOMOJIOTH, YTJIEBOAOPOIBI, KHCIOPOA U
a30TCOJECpKAIIME COEAUHEHUSA, MOHOMEDP, TMOJHUMEP, CTPYKTYPHOE 3BEHO,



BBICOKOMOJIEKYJISIDHBIE COCIMHEHMS); TEOPUM U 3aKOHBI (TEOPHUS CTPOCHHS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsSI MAacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHUI S3bIK XUMHH; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalMe B OCHOBE IOHUMAHHUS MPUYMHHOCTH U CUCTEMHOCTH XHUMHYECKUX
SBJICHUM, (PAKTOJOrMYECKUE CBEJIEHHWS O CBOWCTBAaX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJb30BAHUU BAXKHEUIIUX OPraHUYECKUX BEUIECTB B OBITY H
MIPAKTUIECKON EATEIPHOCTH YelIOBeKa; C(HOPMUPOBAHHOCTh YMEHUU BBISBISATH
XapaKTEepHbIE TPU3HAKU MOHATHH, YCTAHABIMBATh UX B3aHUMOCBA3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIIME TMOHATHS MPU OMHCAHUU COCTAaBA, CTPOCHHUS U MPEBPAIICHUI
OpraHMYECKUX  COCAMHEHHWH; CPOPMUPOBAHHOCTH YMEHUH  HCIOJB30BaTh
XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBJICHUS MOJEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpamEéHHOM) (OpMYT OpPraHUYECKHX BEIIECTB M ypaBHEHHIA
XUMHUUYECKUX PEaKIMii, M3roTaBIMBaTh MOJCIM MOJICKYJ OPraHUYECKHX BEIIECTB
U1 WUIIOCTPAlMM  MX  XMMHUYECKOTO M IPOCTPAHCTBEHHOIO  CTPOCHHS;
c(hOpMUPOBAHHOCTh YMEHHUM YCTaHABIMBATH MPUHAMNICKHOCTh H3YUYCHHBIX
OpPraHWYECKUX BEIIECTB [0 KX COCTaBy M CTPOCHUIO K OINPEICIEHHOMY
KJIaccy/Tpynne coeAuHeHUW (yrieBOJOPOMbl, KHUCIOPOA U a30TCOJEpIKalue
COCIIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHHWs), JaBaTh UM Ha3BaHUS II0
cuctematudyeckoit Homenkinarype (IUPAC), a Takke NpuBOAUTH TPUBUAIBHBIC
Ha3BaHUS OTJCIbHBIX OPraHUYECKUX BEIIECTB (STWJICH, NPOIMWICH, AaleTUJICH,
ATWJICHTJINKOMb, TIUIEPUH, (PeHOm, dopManbaerui, aneraiblerull, MypaBbHHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAsI KUCJIOTA, TI0K034,
bpykTO3a, Kpaxmat, [eJUTI0103a, TIIHIIHH ); CPOPMUPOBAHHOCTh YMEHHUS ONPEIETSATh
BUJIbI XUMUYECKOU CBSI3U B

OpraHUYECKUX COSTUHEHUSIX (OJIUHAPHBIC U KPAaTHBIE); CHOPMUPOBAHHOCTH YMEHUS
MPUMEHSITh MOJI0KEHUSI TEOPUU CTPOCHUS OpraHndeckux Bemects A. M. bytiepoBa
JU1s1 OOBSICHEHMS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH
COXpaHEHUs MacChl BEIIECTB; CPOPMUPOBAHHOCTh YMEHHM XapaKTepHU30BaTh
COCTaB, CTpoeHue, (U3UUEeCKUe W  XUMHUYECKHE CBOMCTBA  TUIMYHBIX
MPEACTABUTENIEH PA3TUYHBIX KJIACCOB OPraHUYECKUX BEUIECTB (METaH, TaH, 3TUIICH,
NpONWJIeH, aleTwieH, OyramueH-1,3, metwnOyramuen-1,3, OeH30J, METaHOJI,
ATaHOJI, STUJICHTJINKOJIb, THUICPUH, (EHOJ, alleTaIbJICTHI, MypaBbHHAS U YKCYyCHAs
KUCJIOTBI, TJIFOKO3a, Kpaxmaj, [eJUII003a, aMHHOYKCYyCHasi  KHUCJOTA),
WUIKOCTPUPOBATh ~ TE€HETUYECKYK)  CBS3b  MEXKAY HUMH  YpPaBHECHHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIUH C HCIOJIb30BAHUEM CTPYKTYPHBIX
bopmy; c(hOpMHPOBAHHOCTh YMEHUS XapaKkTepru30BaTh MCTOYHUKHU
YTIAEBOJAOPOAHOTO ChIpbsi (He()Th, TPUPOAHBIA Ta3, Yroyib), CHOCOOBI HUX
nepepabOTKM W MPAKTUYECKOEe TMPUMEHEHHE TMPOAYKTOB  IEpepadOTKu;



c(OpMUPOBAHHOCTh YMEHHUI IIPOBOAUTH BBIUYUCIICHUSI IO XUMUYECKUM YPABHEHUSIM
(Macchbl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTA PEAKIUU IO
U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOIO W3 HCXOJHBIX BEIIECTB WM
IPOAYKTOB peakiuu); cChOPMHUPOBAHHOCTh YMEHUHN BIAJACTh CUCTEMON 3HAHUUN 00
OCHOBHBIX METOJIaX HAay4HOI'O IO3HAHMS, UCIOJIb3YEMbIX B XUMHUHU IIPU U3yYCHHUH
BEUIECTB MU XHMMUECKUX SIBICHUU (HAOIIOACHHE, H3MEpPEHHE, HKCIEPHUMEHT,
MOJICJINPOBAHUE), MCIOJIb30BATh CHCTEMHBIE XUMUYECKUE 3HAHUS ISl TPUHITHS
pelIeHU B KOHKPETHBIX JKU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C BEIIECTBAMHU U MX
NpPUMEHEHHEM; CPOPMHUPOBAHHOCTh YMEHHMH COOJIOAATh MpaBHJIa TOJIH30BAaHUS
XMMHUYECKON mocynoil u 1abopaTopHbIM O0OpYyJOBaHMEM, a TaKXe IpaBuia
oOpalieHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLMSIMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB; C(HOPMHUPOBAHHOCTh YMEHUI MJIaHUPOBATh U
BBINIOJIHATh XUMUYECKUM SKCIIEPUMEHT (IIPEBPAILICHHS] OPTAaHUYECKUX BEILIECTB MPU
HarpeBaHuM, IOJy4YCHHUE STWICHA U U3YYEHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIUU
OpraHUYECKUX BELIECTB, Je€HATypalus OEIKOB MPH HArPEBAHHUHM, LIBETHBIE PEAKIIUU
O€JIKOB) B COOTBETCTBHHM C IpaBHJIaMU TEXHUKH O€30MacCHOCTH MpU OOpallleHUuU C
BEILIECTBAMH M JIA0OPATOPHBIM O0OOPY/IOBAaHUEM, MPEACTABIATh PE3YJIbTAThI
XMMHUYECKOTO JKCIIEpUMEHTa B (hOpME 3amUCH YpaBHEHUH COOTBETCTBYIOIIHUX
peakuuii u  QOpMyJIMpOBaTh BBIBOABI Ha OCHOBE JTHX pE3yJIbTaTOB;
COPMHPOBAHHOCTh ~ YMEHUW  KPUTHYECKHM  AHAJU3UPOBAaTh  XMMHUYECKYIO
uHpOpMAIMIO, TMOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOii
uHpopmanuu, WHTEpHET M Apyrux); cPOpMHUPOBAHHOCTb YMEHUM COONIOAATH
OpaBUJia HKOJIOTUYECKH 1eIeco00pa3HOro TMOBEAEHUS B OBITY W TPYAOBOM
JEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 30POBBS U OKPYKAKOLIEH ITPUPOTHON
Cpenbl, 0CO3HABaTh OMACHOCTDH BO3JECHCTBHS HA KUBBIE OPTaHU3MBbI OIPEIEIEHHBIX
OpraHWYECKUX BELIECTB, MOHUMAas cMbIci nokazarens [1/IK, moscHsaTe Ha nmpuMepax
cI0cOoObI YMEHBIICHUS U MPEJOTBPAIICHUS UX BPEAHOTO BO3ACHCTBUS HA OPTaHU3M
4eJioBeKa; M OOyYaroUIMXcsi ¢ OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 3JI0POBbSI:
YMEHHE MPUMEHSATh 3HaHUSA 00 OCHOBHBIX JOCTYMHBIX METOAaX MO3HAHUS BEUIECTB
U XUMHUYECKUX SIBIICHUMU; JUJISl CJIENbIX WM CIA00BUASIIMX OOyYaroluxcsi: yMEHUE
UCIIOJIb30BaTh pesbePHO-TOUEUHYIO cucTeMy oOo3Hadenuit JI. bpaiins nist 3anucu
XUMHUUYECKUX (HOpMYIIL.

11 KJIACC

[IpenmeTHble pe3ynabTaTbl OCBOEHUS Iporpammbl «IIpakTMKym mo xumMum»
OTPAXKAIOT:



cOPMUPOBAHHOCTh ~ MPEJICTABICHUM: O XUMHUYECKOW COCTaBIISIIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJIM XMMHH B ITO3HAHUU SIBJICHUU ITPUPOJIBI,
B (OpPMHUPOBAHMU MBIIUICHUS W KYJbTYpbl JHUYHOCTH, €€ (HYHKIIMOHAIBHOM
TPaMOTHOCTH, HEOOXOAMMOM I PEIICHUs MPAKTUYECKUX 3a/a4 U IKOJIOTUYECKU
000OCHOBaHHOTO OTHOIIIEHUSI K CBOEMY 370POBBIO U MPUPOAHOUN cpezie; BlaJeHue
CUCTEMOM XMMUUYECKUX 3HAHUW, KOTOPasi BKIIOYAET: OCHOBOIIOJIAraloIMe ITOHATHS
(XMMUYECKHUI AIIEMEHT, aTOM, U30TOI, S-, p-, d- AIEKTPOHHBIE OPOUTAIM aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJIAPHBIN 00BEM, BAJIGHTHOCTD, 3JIEKTPOOTPHUIIATEIbHOCTD,
CTENEHb OKUCJIEHUS, XUMUYECKasi CBS3b (KOBAJECHTHAs, MOHHAs, METaJUIMYecKas,
BOJIOPOJHAs), KPUCTAJUIMYECKAsl PELIETKA, TUIIBI XUMHUECKUX peakUui, pacTBop,
DIEKTPOJIMTBI, HEAIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAs NHCCOLMALMSA, OKUCIUTEND,
BOCCTAaHOBUTENb, CKOPOCTh XMMMUYECKON peaklMH, XHUMHUYECKOE pPaBHOBECHE);
TEOPUH M 3aKOHBI (TEOpHUs SJEKTPOJUTUYECKOM ITUCCOLMALNM, MEPUOAUYECKUI
3akoH /1. 1. MenaeneeBa, 3aKOH COXpaHEHHs MacChl BELECTB, 3aKOH COXPAHEHUS U
NpEeBpallleHUs] SHEPruM MpU  XUMUYECKUX PEAKUUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BbIK XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUSA, JIEKAIIME B OCHOBE
IIOHMMAHUS  TNPUYMHHOCTH M CHCTEMHOCTH  XUMHYECKHUX  SBJICHUM,
(dakToNIOrHYeCKue CBEJEHUS O CBOWCTBAxX, COCTaBe, MOJYYEHUH U O€30MacHOM
UCIOJIb30BaHUHU Ba)KHEUIINX HEOPraHWYECKUX BELIECTB B OBITY UM MPaKTHUYECKOM
JeATEIbHOCTH 4eNOBeKa; C(OPMHUPOBAHHOCTh YMEHUU BBISIBISITH XapaKTEPHbIE
IPU3HAKA  TOHATHM,  yCTAHABIMBAaThb WX  B3aUMOCBS3b,  HCIOJIB30BaTh
COOTBETCTBYIOIIME NOHATHS NPU ONUCAHWHA HEOPraHWYECKUX BEIIECTB M HUX
npeBpalieHuit; cHOpMHPOBAHHOCTP  YMEHUM  HMCHOJIb30BaTh  XHMHUYECKYIO
CUMBOJIMKY JJIS COCTaBJIEHUSI (DOPMYJI BEILIECTB M YPABHEHUI XUMUYECKUX PEAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHalibHbIe Ha3BaHUSI OT/AEIIBHBIX
HEOPTraHWYECKUX BeUIeCTB (yrapHblii ras, yTJEKHCIbIA Ta3, aMMHUaK, rameéHas
U3BECTb, HETallIEHasl U3BECTh, MUTHhEBAsI COJIA, TUPUT U IpYTHE); CHOPMUPOBAHHOCTH
YMEHHM ONPENEIATh BAJIEHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB B
COEIMHEHUSAX Pa3IMYHOr0 COCTaBa, BUJ XUMHYECKOU CBSI3M (KOBAJIEHTHAs, NOHHAS,
MeTaJuInyecKasi, BOJOPOAHAs) B COCIMHEHUSIX, THUI KPUCTAIUIMYECKOH pEIIETKU
KOHKPETHOTO BELIECTBAa (aTOMHAsl, MOJEKYJISIpHAs, WOHHAs, METaJIM4yecKas),
XapakTep cpepl B BOAHBIX PACTBOPAaX HEOPTaHUYECKUX COCTUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJINBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBy K OMNPENENIEHHOMY Kiaccy/Tpymie
COEJIMHEHUN (MPOCThIE BEUIECTBA — METAJLJIbI U HEMETAJUJIbl, OKCHUJIbl, OCHOBaHUS,
KHUCTIOThI, aM(OTepHble TUAPOKCUABI, COJH); CHOPMUPOBAHHOCTH YMEHUH
packpeiBaTh  CMbICH  nepuoauyeckoro 3akoHa JI. M. MengeneeBa U
JNEMOHCTPUPOBATH €ro CHUCTEMaTU3HUPYIOILYIO, OOBSICHUTEIbHYIO u



MPOTHOCTHYECKYIO (YHKIUMH;  CHOPMUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh
ANIEKTPOHHOE CTPOCHUE AaTOMOB XHUMHYECKHX dJEMEHTOB |—4 mnepuosioB
[Tepuoanueckon cucreMbl XuMuueckux 3aemMeHToB 1. 1. MenneneeBa, ucnoyb3yst
MOHATHS «S-, P-, AIJICKTPOHHBIC OPOUTAINY, «IHEPTETUUECKUE YPOBHIUY», OOBICHITH
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMUUECKHUX AJIEMEHTOB M UX COETUHEHUH 110
nepuosiaMm U rpymnmnam Ilepuogumyeckoit cucteMbl XMMUYECKUX 3jiemeHToB 1. U.
MenneneeBa; copMHUpPOBAaHHOCTh YMEHUI XapaKTepU30BaTh (OMHUCHIBATH) OOIIME
XUMHYECKME CBOWCTBA HEOPraHUYECKUX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOW CBSI3M MEXIY HEOPTaHWYECKUMHU
BEIIECCTBAMU C MOMOIIBIO YPABHEHUM COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKIUU;
c(hOpMUPOBAHHOCTh YMEHHSI KJIaCCU(UIMPOBATh XUMHUYECKHE PEaKIUH IO
pa3IMYHbIM TPU3HAKAM (YHUCIy M COCTaBy PEArHpyIOLIUX BEIIECTB, TEIUIOBOMY
addekTy peakiuu, U3MEHEHUIO CTEIEHEH OKUCICHMS DJIEMEHTOB, OOpaTUMOCTHU
peakiMy, Yy4YacTHUIO KaTaliu3aTopa); CPOPMUPOBAHHOCTH YMEHUW COCTaBISTH
YPaBHEHHUSI PEAKUWN pPa3JIMYHbIX THUIIOB, MOJIHBIE W COKPAIIEHHBIE YpPAaBHEHUSA
peakiuii HOHHOTO OOMEHA, YUUTHIBAs YCIOBHUSI, PU KOTOPBIX 3TU PEAKIIUU UIYT J0
KOHIIA; CPOPMHUPOBAHHOCTh YMEHHH MNPOBOAUTH PEAKIMU, MOJITBEPKIAIOITUE
KAUEeCTBEHHBI COCTAB pa3JIMUYHbIX HEOPraHWYECKUX BEILECTB, PAaClO3HABATh
ONBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPacKpbhIBaTh CYHIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIMIl MOCPEJCTBOM COCTABJICHUS SJIEKTPOHHOIO OanaHca
ATUX peakiuii; chOPMUPOBAHHOCTh YMEHUN OOBACHITH 3aBHCHUMOCTh CKOPOCTH
XUMHUUYECKOHN peaKIiu OT Pa3IMUYHbIX (PaKTOPOB; XapaKTep CMEIICHHS] XUMUYECKOTO
PaBHOBECHSI B 3aBHCHUMOCTU OT BHEIIHero BozjacicTBus (mpuHuun Jle IlaTense);
c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh XUMHUUYECKHUE MTPOLIECCHI, JISHKAITHE B
OCHOBE TIPOMBIILJICHHOTO TOJY4YeHUSI CEPHOM KHCIOThI, aMMHaKa, a TakKxKe
c(hOpPMUPOBAHHOCTh MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHLOUNAX U
AKOJIOTUYECKUX TpobJieMaXx XHWMHYECKOTO MPOU3BOACTBA; CHOPMUPOBAHHOCTH
YMEHHUM MNPOBOJIUTH BBIYMCICHUS C HWCIOJIb30BAHUEM IOHATHUS «MaccoBasl HOJs
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUM T'a30B MPU XUMUUYECKUX PEAKITUSX,
MaccChl BEIIeCTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJHWYECTBY BEIIECTBA, MAcCe
WM 00BEMY OJIHOTO W3 YYACTBYIOIIMX B PEaKIMH BEIIECTB, TEIIOBOro 3ddexra
pEaKIUM Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacChl BELIECTB, NPEBPALICHUSA U
COXpaHEHHMS JSHEpPruu; CPOPMUPOBAHHOCTL YMEHHH COOMIOJATh IpaBuja
MOJIb30BAHUSI XUMHUYECKON MOCYyA0N M JabOpaTOPHBIM OOOpPYAOBAaHHEM, a TAKXKE
npaBujia OOpAIllEHHs C BEHIECTBAMHU B COOTBETCTBUM C HWHCTPYKIUSIMHU 10
BBHITIOJTHCHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB; CHOPMHUPOBAHHOCTh YMEHUI



IUIAHUPOBATh U BBIMOJHATh XUMUYECKUH DKCIIEPUMEHT (pa3iioKeHue MepoKcuia
BOJIOPOJIa B IPUCYTCTBUHU KATAIM3aTOPA, ONIPEACIEHUE CPEIIbl pACTBOPOB BEIIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOpPA, BIMSHUE Pa3IUYHBIX (PAKTOpOB Ha
CKOPOCTh XUMHYECKOM pEaKIUHU, pPEeaKluh HOHHOIO0 OOMEHa, KauyeCTBEHHBIC
peakiuu Ha cynbdar-, KapOOHAT- ¥ XJIOPUA-aHUOHBI, HA KATUOH aMMOHMUSI, pEIICHHE
OKCIIEPUMEHTAJIBHBIX 3a7ad 1o Temam «Metamwtey u  «Hemeramis») B
COOTBETCTBHHM C IIPaBUIIAMH TEXHUKHU 0€30MMaCHOCTH MPpY OOpaIIEHUH C BEIIECTBAMU
U J1a00paTOpHBIM OOOpPYJOBaHUEM, MPEACTABIATH PE3yJIbTAaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (OpME 3aluCH YPaBHCHHWW COOTBETCTBYIOIIMX PEAKIUNA |
dbopMyIMpoBaTh BBIBOJABI HA OCHOBE ATHX PE3yJbTAaTOB; CHOPMHPOBAHHOCTH
YMEHUM KPUTHUYECKU aHATU3UPOBATh XUMHUECKYIO MH(DOPMALIHIO, TTOTy4aeMyIo U3
Pa3HBIX MCTOYHHMKOB (CpPEACTBA MAacCOBOM KOMMYHHKaIMU, MIHTEpHET U Ipyrux);
c(OpMHPOBAHHOCTh YMEHUI COOJIIOIATh MTPaBUiIa IKOJIOTMYECKH LEIECO00pa3HOro
MOBEICHUS B OBITY U TPYOBOM IESITEIILHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/10POBbS
Y OKPYXKAIOILIEH NPUPOIHON Cpeibl, 0CO3HABATH ONTACHOCTH BO3ACHCTBYA HA )KUBbBIC
OpraHU3MBbI ONPEICIEHHBIX BEMIECTB, MOHUMas cMbIch mokazarens [IJIK, noscHITh
Ha IpUMepax CrocoObl YMEHBIIICHUS U MPEIOTBPAIEHUS UX BPEAHOTO BO3CHCTBUS
Ha OpraHu3M 4YeJIOBEKa; /ISl 00yJaromuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU
3JI0POBbsI: YMEHUE MPUMEHSTH 3HAHHS 00 OCHOBHBIX JJOCTYITHBIX METOJ1aX MO3HAHUS
BEILIECTB M XMMHYECKUX SIBIICHUM; NI CIENbIX U CIa0OBUASAIIMX OOYUYarOIIUXCs:
YMEHUE UCIOJIb30BaTh PEIbe(hHO-TOUCUHYIO cucTeMy oO0o3HaueHuit JI. bpaitns nms
3aMUCU XUMUYECKUX (PopMyI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoaudecTBO 4acoB

diekTpoHHbIE (LM (POBbLIE)

HaumeHoBaHue pa3iesioB U TeM obpazoaTeibHbIE
NPOrpamMMbl Beero OHTPOJIbHBIE paKkTHYecKue
padoThI padoThI
Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4ecKOi XUMHUH
www.edsoo.ru
1 . bubnuoreka [IOK
PEAMCT OPTaHIHCCKOM XHMHH. https://m.edsoo.ru/7f41a636
1.1 Teopust cTpoenns OpraHn4ecKux 7 0 0 https://chemege.ru/zadanivaege-
COeIMHEHMH A. ximiva
M. bytneposa https://chemege.sdamgia.ru/
Hroro o pasneny 7
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHbIE YyTI€BOAOPOABI — 1 0 0 www.edsoo.ru
aJTKaHbI bu6mmoreka [IOK
HenpenensHbIe yrIeBOI0POIBI: https://m.edsoo.ru/7f41a636
2.2 AKEHBL, AKAHEHE], ATKHHB 5 1 0 https://chemege.ru/zadaniyaege-
ximiya/
2.3 ApOMaTHYECKHE YIIIEBOAOPOIbI 1 0 0 https://chemege.sdamgia.ru/
[Tpupoansie WCTOYHUKHU
2.4 YTJIEBOIOPOAOB U UX MepepadoTKa 5 0 0
Hroro no pazneny 11




Pasznea 3. Kucaopoacoaepxxamye oprannyeckue coe{uHeHus

3.1 Cnuprel. ®enon 3 www.edsoo.ru
Anpaerunpl. KapOOHOBBIE KUCITOTHI. bu6mmoreka [JOK
3.2 Croyxanie 3(1)141)[,1 7 https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-
3.3 VYrieBoabl 3 ege-ximiya/
https://chemege.sdamgia.ru/
Uroro no pazneny 13
Paspnen 5. BeicokoMoOJIeKy I pHbIE COCIUHEHUS
www.edsoo.ru
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
5.1 ITnacrmaccel. Kayayku. Bookna 3 https://chemege.ru/zadaniyaege-
Ximiya
https://chemege.sdamgia.ru/
Hroro no pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME




11 KJIACC

KoJauuyecTBO 4acoB

HaunmenoBaHmue pa3xesioB 1 TEM

DJIeKTpOHHbIe (LM (POBbIE)
o0pa3oBaTe/bHbIE pecypChl

Ne ni/m KourpoJubnbie | IIpakTuyeckue
NPOrpamMMbl Bcero
padoThI padoThI
Paznen 1. BBenenne
11 OO6mmue TpeOoBaHMsI K PEIICHUIO | 0 0
' XUMHUUYECKHX 3a1a4. www.edsoo.ru
10 DJIEMEHTHI MATEMATUKNA B XUMUU. 1 0 0 bu6mmorexa [IOK
. MesxayHaponsas cucrema exuaut (CH). https://m.edsoo.ru/7f41a636
C o https://chemege.ru/zadaniyvaege-
BSI3b MEXK A3UKO-XUMHUYECKUMHU .
1.3 Y 1 0 0 ximiya/ https://chem-
BEJIUYUHAMH. X
ege.sdamgia.ru/
1.4 Crioco0sI penieHus 3aaad. 0 0
Hroro mo pasneny 4
Pazgen 2. 3amaun Ha razoBble 3aKOHBI.
["a30BbIe 3aKOHBI: 3aKOH ABOTAJPO U €TI0
2 1 CICACTBUA. 1 O 0 www.edsoo.ru
3agaun Ha COOTHOIIIEHHE OCHOBHBIX Bu6mnmorexa [IOK
XapaKTEePUCTUK T'a30B. https://m.edsoo.ru/7f41a636
3aga4um Ha HaXO0XKAECHUE MOJISIPHOM https://chemege.ru/zadaniyaege-
55 MAacChl CMECH Ta30B. 1 0 0 ximiya/ https://chem-
' 3ajaun Ha HAXOKICHUE COCTABA CMECH ege.sdamgia.ru/
ra3oB 10 MOJIAPHOM Macce.




OO0BeqMHEHHBII ra30BbI 3aKOH

2.3 boiinsMapuotra u I'eii-JIroccaka. 1
3amayu Ha CMECH Ta30B.
3anmaun Ha ompeaeNeHue 00bEMHON
2.4 nonu (%), mosbHOU 01U (%) 1
KOMITOHEHTOB T'a30BOI CMECH.
VYpaBuenune MenneneeBa-Kiaiinepona.
2.5 3agaun Ha HaXOXKIEHHE COCTaBa 1
ra30BOM CMECH IOCJIC PEaKIIHH.
26 3amauyu Ha U3MeHeHHe 00bEMA ra30BoH 1
' CMECH B pe3yJIbTaTe PEAKITUH.
IT1oTHOCTE ra3a, OTHOCHTEIbHAS
2.7 IJIOTHOCTh. 3a7a4¥ Ha 030HUPOBAHHBIN 1
KHCIIOPOJ.
HopwmanbHbie yciioBus U yCIOBUS
2.8 OTJIMYHBIE OT HOPMAJIbHBIX. 3a/1a4M Ha 1
TOpEHUE TOTUIHBA.
CocraBlieHHe U UCIOIL30BaAHNE
29 AITOPUTMUICCKUX TTPEMTACAHUH. 1
CMelIaHHbIe 3aa4H.
510 KonTponbnas padotaNel mo teme |
) «3a7aun Ha Ta30-BbI€ 3aKOHBI»
Hroro no pasneny 10
Pa3pnen 3. Pacuerhbl M0 ypaBHEHHSAM pPeaKui
PacueTnl o ypaBHEeHHUAM peaKluil, ecliu
3.1 yp PCAKIIIH, 1 www.edsoo.ru

OJHO U3 BCIICCTB JAaHO B H30BITKE.




3.2

Omnpenenenue cocraBa conu (Kucias
WM CPEJIHSSI) IO MaccaM BEIIECTB,
BCTYMAIOIIUX B PEAKIIHUIO.

33

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

3.4

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

3.5

Onpez[eneHI/Ie coCTaBa
HBYXTpeXKOMHOHCHTHOﬁ CMECH 110 MaCcCaM

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

ege.sdamgia.ru/

BEILIECTB, 00Pa3yIOUINXCS B XOJI€ OJHON WU
HECKOJIBKUX PEaKIIHil.

3.6

3ajaun Ha OMpeJIEJICHUE COCTaBa CoJIei
MIPU PEAKIUSAX
CaMOOKMCJIICHUACAMOBOCCTAHOBJICHUS.

3.7

3aa4u Ha AJIEKTPOIIN3.

3.8

CocTaBiicHHE U UCHOJIL30BaHHUE
AITOPUTMHUYCCKUX HpeﬂHHcaHHﬁ.

CMelIaHHbIE 3a0a4H.

Hroro no pazneny

Tema 4. KoHueHTpauusi pacTBOpoB.

4.1

BLIpa)KCHI/IC COCTaBa paCTBOPOB:
MacCoBas O0JIs1, MOJISIpHASA KOHLICHTPAIUs.

www.edsoo.ru




Brrancinenune maccel pPacTBOPEHHOI'O
BCIICCTBA U PACTBOPUTEIA IJIA

4.2 MIPUTOTOBJICHUS OTIPEICTICHHON MacChl (M
00BbéMa) pacTBOpa C 3aJJaHHON
KOHIIEHTpallUeH.

43 PactBopuMocTs. PacyeTsl Ha OCHOBE

' MCTOJIb30BAaHUS TPAPHUKOB PACTBOPUMOCTH.

44 Brruucnenune pH pactBopos.

45 Pacuerst 1o  ¢opmynam  BemiecTs,

' coJieprKalluX KPpUCTAIIM3AMOHHYIO BOlY
16 CocraBiieHre U HCIOIb30BaHKE

' AITOPUTMHUYECKUX MPEIUCAHUMN.
47 KonuyecTBeHHBIN 1 KaUECTBEHHBII

KOHKYPC PCIICHHBIX 3aJ1a4

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

ege.sdamgia.ru/

Hroro no pasneny:

Tema 5. 3agauu o opraHnyecKol XUMHUH

Haxoxnenue ¢popmyi, eciii U3BECTHBI
MacCOBBIE JI0JIM 3JIEMEHTOB.

5.1

3anauu Ha onpeneneHne Gopmy, eciiu
M3BECTHBI MAacChl WK 00BEMBI IPOTYKTOB
CropaHus. 3aJadd ¢ UCIOJIb30BAHUEM CXEM
MIPEBPALICHUI OPraHUYECKUX COCTUHEHUIA.

5.2

DKCIIEepUMEHTAIIbHBIC 3aJ1a4n:
MIPOBEJICHUE «MBICIIEHHOTO SKCIIEPUMEHTA»

5.3

3auer mo PCHICHHUIO BCCX HpOfI,[[CHHBIX
THIIOB 3aaa4

54

www.edsoo.ru

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/ https://chem-

ege.sdamgia.ru/




Hroro no pasageay:

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

1) Xwumms. 10 xmacc: yueb. mys oOeo0pa3oBat. opraHu3anuii: 0a30BbIN
ypoBesb / O.C. I'abpuenss, U.I'. Octpoymos, C.A. CnankoB. — 2-¢ u3a. — M.:
ITpoceemienue, 2020. — 128 c.: mi1. — ISBN 978-5-09-074242-9.

2) Xwumms. 11 kmacc: yueb. mis obmeoopazoBar. Opranuzanuii: 6a30BbIi
ypoBeHb / O.C. I'abpuensan, N.I'. Octpoymos, C.A. CnaakoB. — 2-¢ uzg. — M.:
IIpoceemienue, 2019. — 127 c.: mi. — ISBN 978-5-09-072089-2.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1) Xumus. 10-11 knaccel. / aBT.- coct. I A. llunapéra .- M. :Jlpoda,
2007.-79 c.,- ) DnextuBHbie Kypchl (aBTOp T.B. babaesa)

2) O.C. Taopuensna, T.E. J[lernunoit/ Xwumusa. IIporpammsl
AJIEKTUBHBIX KypcoB. — M.: [Ipoda, 2018 r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. www.edsoo.ru

2. bubmmoteka L{OK https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-ege-ximiya/

3. CHAMT'UA: Pemry EI'D https://chem-ege.sdamgia.ru/
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