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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma Mo XMMHUM Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
benepanbHOR o0Opa3oBarenbHON POrpaMMBbI CPEIHETO o01ero
obpazoBanusi(POIl COO), npencraBneHHbix B DeepanibHOM TOCyAapCTBEHHOM
obOpazoBarensHOM craHgapre COO, c¢ yu€rom KoHmenmuu npemnogaBaHus
y4eOHOro mnpeameTra «XUMUsS» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit
denepaniy, peaqu3yIOMIUX OCHOBHbIE OOpa3oBaTeibHBIE MPOTPaMMBbl, H
OCHOBHBIX TMONOKEeHUN «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 xmaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIOBUSIX JuddepeHIpOBaHHOIO,
npo@uIbHOrO O0O0y4YeHUsl, MNPU3BAHO OOECHEYUTh OO0IIe00pa30BaTEIbHYIO H
OOIIEKYIbTYPHYIO TOJATOTOBKY BBIMMYCKHHUKOB IIIKOJBI, HEOOXOJIUMYIO IS
aJanTaiyy uX K OBICTPO MEHSIFOITUMCS YCIOBHSIM KU3HU B COLIUYME, a TAKXKE IS
MPOJIOJDKEHUS O0y4YeHHUs B OpraHu3aIusx mpodeccruoHaIbHOr0 Oo0pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

AKTyaJIbHOCTh JTaHHOW NpPOrpaMMbl COCTOUT B TOM, YTO OHa JaeT
BO3MOXXHOCTh OOYYarOlIMMCS TOBTOPUTh OCHOBHBIE XUMUUYECKUE TIOHSTHA,
0000muUTh 3HAHUS TO OOIIei, HEOPraHMYEeCKOW U OpPraHUYeCKOW XUMUHU.
[{enenanpaBieHHOE 3HAKOMCTBO OOYYAIOIINXCS C MPUHATHIMU CETOHS TECTOBBIMU
dbopmMamMi HUTOrOBOro KOHTPOJIsA, co cTpykrypoil KMM, mo3BoiauT ydammmcs
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 yueobHoro roja mo 1 gacy B Henento (34 yaca 3a roj1/68 4yacoB 3a JBa
rojaa).

PaGouasi mporpaMmMa 37€KTUBHOTO Kypca OpUEHTHPOBAHA HA MCIOJI30BAHUE
y4e0HO-METOIMYECKOTO KOMILJICKTA!
1. «Xumus 10 xmacc. ba3oBeiii ypoBeHb: yueOHuk. ['abpuensa O. C.,
OctpoymoB U. I'., CnagkoB C. A. u ap. - peKOMEHI0BaHO MUHHUCTEPCTBOM
oOpazoBanus u Hayku P® / — M.: IIpocBemenue. 2019 r.

2. «Xwumus 11 knacc. ba3zoBeiit ypoBeHs: yueonuk. ['abpuensa O. C.,



OctpoymoB WM. I'., CnagxoB C. A. u Ap. - pEeKOMEHAOBAaHO MHUHHCTEPCTBOM
oOpazoBanus u Hayku PD / — M.: IIpocBemenune. 2019 r.

OcHoBy nonxonoB k nporpamme «IIpakTHKyM IO XMMHW», K OIPEIECICHUIO
o011ei cTtpaTeruu 00y4eHHsl, BOCIIUTAHUS U PA3BUTHSL, O0YUAIOIINXCS CPEACTBAMHU
yuebHoro npeamera «Xumus» ais 10-11 knaccoB Ha 6a30BOM ypOBHE COCTABHUIIN
koHIentyanbHble monokeHus GI'OC COO o B3auMOOOyCIOBICHHOCTH IIEJIEH,
COJEp)KaHUs, pe3ylbTaTOB OOy4YeHHMs M TpPeOOBaHUN K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, N0JIy4aeMOe BBIITYCKHUKAMHU
o011e00pa3oBaTeIbHON  OpraHu3alluy, SBJSETCS HEOThEMJIEMOM 4YacThio UX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEPIIAIONIMM 3TalloM pealu3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YypOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYILIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro OOpa3oBaHHs. OTH LIEHHOCTU KacaroTcs
NO3HAHMS 3aKOHOB MPUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YEJIOBEKA, a TAKKE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO
U NpupoaHOH cpene. Peanmusyercss xumuueckoe oOpa3zoBaHMe OOydarolIUXcsl Ha
YPOBHE CPEJIHETO 00IIero 00pa3oBaHus CPEACTBAMH YUEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TOCTPOEHUE KOTOPOTO OMNpPENEJIEHBl B IPOrpaMMe IO XHMHH C
y4€TOM crneuuPuKkd HAyKH XHMHH, €€ 3HayeHuss B MO3HAHUU MPUPOALI U B
MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE ¢ yUYETOM OOLIMX LieJe U MPHUHIIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro OOLIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUSL KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAYK UIPaeT 0coOyIo pojb B
COBPEMEHHOW LMBWIM3AIMU, B CO3JIaHUH HOBOM 0a3bl MaTepUalbHOU KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJ] B (POPMHUPOBAHUE PALIMOHATIEHOTO HAYYHOTO MBIIIJICHUS, B
CO3JaHHE LIEJIOCTHOTO TMPEACTaBICHUS 00 OKPYXAIoIeM MHUpE KaK O €IUHCTBE
IPUPOJIbI U YEJIOBEKa, KOTOpoe (POpMHUpPYeTCs B XMMUU HA OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPY’KAIOIIET0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEX]Y
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aUMOJENUCTBYS C IPYTMMHU €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJbTYpPbl, HEOOXOANUMBIM yCIIOBUEM YCIIEIIHOTO
Tpyda M XU3HU Kaxaoro wieHa obmiectBa. CoBpeMeHHas XUMHUS KakK Hayka
CO3UJATENIbHAs, KAK HayKa BBICOKMX TEXHOJIOTMM HAaIpaBlieHA Ha pELICHUE
rII00ANBHBIX TPOOJIEM YCTOMYMBOTO pPa3BUTHUSL UYEIOBEUYECTBA — CBHIPHEBOM,
HHEPreTUUECKOH, MUIIEBOM, IKOJIOTMUECKON 0€30I1aCHOCTH U OXPAHBI 340POBbSL.

B cooTtBercTBUM C OOUIMMH IENSIMH M TPUHLUIAMHU CPEIHEro OOIIero
oOpaszoBanust cofepkanue nporpammbl «lIpaktukym nmo xumum» (10-11 xmaccsl,



0a30BbIil  ypOBEHb  W3y4Y€HHUS) OPUEHTUPOBAHO  MPEUMYILIECTBEHHO  HA
OOIIEKYIBTYPHYIO TIOJITOTOBKY OOYYaIOMNXCs, HECOOXOUMYIO UM JJIsl BBIPAOOTKH
MHPOBO33PEHYECKNX OPUEHTHUPOB, YCIICIIHOIO BKIIOYEHUS B >KU3Hb COLMYMa,
OpoAODKeHHs  0o0pa3oBaHUS B pa3MUYHBIX  OONACTSIX, HE  CBSI3aHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocrapnsromiumMu ~ niporpammbl — «[IpakTukym 10  XUMHU»  ABISIOTCS
paKTUYECKUE 3HaHHUA KypcoB — «Opranumdeckas xumus» ©u «OOmas u
HEOPTaHUYECKasl XHUMHS», OCHOBHBIM KOMIIOHEHTOM COZAEpPKAaHUS KOTOPBIX
ABJIAIOTCS OCHOBbI HAyKW: CHCTEMa 3HAHMM IO HEOPraHWYeCKO Xumuu (C
BKJIFOUEHUEM 3HAHUM M3 O0IIEed XMMHMM) U OPTaHMYECKOW XHMHH, MPOBEJICHHUE
HKCIIEPUMEHTOB M JOTNOJHUTEIbHAS CHCTeMaTh3auus 3HaHuil. PopMUpoBaHUE
JAHHOW CHUCTEMbl 3HAaHUW MPU H3YYEHHH Kypca OOECIeYMBAET BO3MOXHOCTH
pPacCMOTPEHHUS BCETO MHOT000pa3usl BEIECTB Ha OCHOBE OOILIMX MOHSTHI, 3aKOHOB
Y TEOPUU XUMUH.

Crpykrypa comepxanusa nporpamMmsl  «lIpaktnkym mnmo xumum» —
«Oprannueckas xumus» 1 «O01as U HeopraHudeckass XuMus» cHOpMHUPOBaHA B
porpaMme Mo XMMUU Ha OCHOBE CHUCTEMHOTO IMOAXOJAa K M3YYEHHUIO Y4eOHOTO
MaTepuanga U oOyCIIOBJI€Ha MCTOPUYECKHM OOOCHOBAHHBIM pPa3BUTHEM 3HAHUI Ha
ONPENEIIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHWYECKON XHMHUU
BEILIECTBA PACCMATpUBAIOTCS Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS
OpTraHWYECKUX COEAUHEHNH, a TAK)KE HA YPOBHE CTEPEOXUMUYECKUX U DJIEKTPOHHBIX
IpeJICTaBICHUN O CTpoeHHH BetlecTB. CBesleHus 00 U3ydaeMbIX B Kypce BEIIeCTBaX
JAI0TCS B Pa3BUTUU — OT YIJIEBOJOPOJOB 10 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX
coelMHeHUi. B Kypce opraHn4eckoil XMMHUH NOJIy4atoT pa3BUTHE CHOPMHUPOBAHHBIE
Ha YPOBHE OCHOBHOTO 0011ero o0pa3oBaHUsl MEpBOHAYAJIbHbIE NMPEICTABICHUS O
XUMHUYECKON CBA3M, KJIACCU(UKAIMOHHBIX NPHU3HAKAX BEILECTB, 3aBUCHMOCTU
CBOMCTB BELIECTB OT UX CTPOCHUS, O XUMUUYECKOU pEAKIIUU.

[Tox HOBBIM yriioM 3peHHs B mporpamme «lIpakTukyMm mo Xumum» 0a30BOTO
YPOBHSI pacCMaTpUBACTCS U3YUYEHHBIN HA YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHUs
TEOPETHUYECKH MaTepuall W (aKTOJOTUYSCKHE CBEACHHS O BEIIECTBAX U
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUS» O00yJaromuMcs TPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEPUOINYSCKOTO 3aKOHA C OOIIETCOPETHUYCCKUX M METOJOJOTHYCCKUX TO3UIIUH,
riy0’ke TOHATh HMCTOPHYECKOe W3MEHeHHe (YHKUMH 3TOro 3akoHa — OT
o0o0m1aroiiel 10 00BACHSIONIEH U MPOTHO3UPYIOLIEH.

B nmmane pemeHus 3amad  BOCIUTAHUS, Pa3BUTHS W COIHAIIMA3AINHN
oOy4Jaronmuxcss OpHUHATbIE NporpaMMmor «lIpakTHKyM MO XUMHUU» MOAXOAbI K
OTIPEJICTICHUIO  COJACPXKAHUS W TOCTPOCHUS TMpeaMeTa MPeayCMaTpPUBAIOT



dbopMHUpoBaHNEe YHUBEPCATBHBIX YU€OHBIX JIEUCTBUM, UMEIONTUX 0a30BO€ 3HAUCHHE
JUIS Pa3fIUYHBIX BHUAOB JESATEIBHOCTH: pELICHHs] MpoOjeM, TOWCKa, aHaliu3a U
00paboTku uHOPMaIINK, HEOOXOIUMBIX ISl MPUOOPETEHUS OIbITAa MPAKTUYECKOM
U HCCJIENOBATEIbCKON JIEATEIBHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B TO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHUs XMMHUU KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMsl, TaK U HA YPOBHE CPEIHEro 001Iero oopa3oBaHus, Py ONpPEACTCHUH
coJlep KaTeIbHOM XapaKTEpPUCTUKU IIeJie M3ydeHUs TMpeaMeTa HampaBiIeHHEM
NEPBOCTENEHHON 3HAYUMOCTU TPATUIIMOHHO MPHU3HAETCS (POPMUPOBAHHUE OCHOB
XMMHUYECKON HAayKH KakK 00JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTHUECKOMN
JIESITEIbHOCTH YEJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyIbTyphl. C
METOJMYECKOW TOUKHM 3pEHUSl TaKOM MOAXOA K ONPENCICHUIO LEJeH H3ydyeHUs
npeaMeTa SIBISIETCS BIIOJTHE OTPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHUS TJIABHBIMHU LEISIMH U3YYEHHUS MPOTPaMMBI
«IIpakTukym o xumum» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsITOTCA:

- (opmupoBaHuMe CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHeUIeH
COCTABIISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JIeKaT KIIIOYEBBIC TOHATHUS, (PyHIaMEHTAJLHBIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE fI3bIKA HAyKH, YCBOCHME W TMOHUMAHUE CYLIHOCTH JOCTYIHBIX
0000111eHN T MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJIICHUE C UCTOpUEH MX
pPa3BUTHS U CTAHOBJICHUS,

« (opMupoBaHUE U PAa3BUTHUE MPEJCTABICHUI O HAYUYHBIX METO/AaX MO3HAHUS
BEII[ECTB U XUMHUECKUX PEaKITNil, HEOOXOIUMBIX JJI MPUOOPETEHUS YMEHUIA
OPUEHTUPOBATHCA B MHPE BEHIECTB U XUMHUUECKUX SIBJICHUHN, MMEIOUIUX
MECTO B IIPUPOJIC, B IPAKTUYECKON U TTOBCEHEBHOM KU3HU;

+ pa3BUTHE YMEHUH U CITIOCOOOB JESATEILHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XHMHYECKOTO OJKCIEPUMEHTAa, COOJOJICHUEM TPaBHII
0e301acHOro OOpaIeHuUs ¢ BEIIECTBAMH.

Hapsny ¢ atum, conepxareiibHasg XapakTepUCTUKA LIEJICH U 3a1a4 U3yYEHUs
npeaMera B MporpaMMe Kypca yTOYHEHAa M CKOPPEKTHUPOBaHA B COOTBETCTBUU C
HOBBIMU TPUOPUTETAMHU B CHCTEME CpelHero obmiero odOpaszoBaHus. CerogHs B
MPENoIaBaHNH XUMHUHU B OOJIbIIIEH CTENEHU OTIAETCS MPEANOUYTEHNE TPAKTUIECKON
KOMIIOHEHTE  COJiep)KaHusl OOy4eHHUs, OPHUEHTUPOBAHHOM HA  IMOJTOTOBKY
BBIITYCKHUKA OO0Ie00pa30BaTeILHON OpTraHW3alliy, BIAACIONIETO HE HAOOpOM
3HaHUM, a (PYHKIMOHAJIBHOW IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U YMEHUSIMHU
AKTUBHOT'O MOJYYEHUS 3HAHUW Y TPUMEHEHUS UX B pEAIbHOM KU3HU JJIsI PEIICHUS
MPAKTUYECKUX 3a7a4.



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

ajanranusi o0yJaronmxcs K YCJIOBHSIM JUHAMHYHO Pa3BUBAIOIIETOCS MHUPA,
dopMHupoBaHHE  HMHTEUIEKTYyaJbHO  pPa3BUTOM  JHMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSATHIO TPaMOTHBIX
pelIeHN B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsIX, CB3aHHBIX C BEIIECTBAMH U UX
npUMeHeHHeM; (popMHUpOBaHUE y O0YUAIOMIUXCA KIIOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIM), MMEIOIUX YHHBEPCAIbHOE 3HAU€HHE IS Pa3IUYHBIX BHUIOB
NEeATEIbHOCTH: PEIIeHHs MpoOJieM, MOKUCKa, aHalu3a U o0paboTku MH(pOpManuwy,
HEOOXOUMBIX 11 MPUOOPETEHUSI OTIBITA AEITEILHOCTH, KOTOpAs 3aHUMAET BaXKHOE
MECTO B TO3HAHWW XUMHUH, a TaKKe NS ONEHKA C MO3UIMI IKOJOTHYECKOH
0€3011aCHOCTH XapaKTepa BIHSHUS BEIIECTB U XUMUYECKUX IPOIIECCOB HA OPTaHU3M
YelioBeKa M TMPUPOAHYIO Cpedy; pa3BUTHE I[IO3HABATEIbHBIX HHTEPECOB,
UHTEJJIEKTYaJIbHBIX UM TBOPUYECKUX CHOCOOHOCTEH OOydaroluXcsi: CHOCOOHOCTH
CaMOCTOSITENIbHO TMPHOOPETaTh HOBBIE 3HAHUS IO XHUMHM B COOTBETCTBUHU C
KU3HEHHBIMH TOTPEOHOCTSIMH, HCIOJIb30BaTh COBPEMEHHBIE WH(OPMAIMOHHBIE
TEXHOJIOTUH JJIsl IOMCKa M aHalIM3a y4eOHON U HayYHO-TIOMYJISIpHOU HH(OpMaIH
XUMHYECKOTO CoJiepkaHusi; (OpPMUPOBAaHWE U pa3BUTHE Yy OOYYArOIIHUXCS
aCCOLMAaTUBHOTO M JIOTMYECKOT'O MBIIIIEHUs, HAaOII0JaTeIbHOCTH, COOPAHHOCTH,
aKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIUMBI, B YACTHOCTH, TIPH TIJIAHUPOBAHUH
U TIPOBEIECHUU XUMHUYECKOrO0 HKCIEPUMEHTAa; BOCIUTAaHUE Yy OOYyYaroIIMUXCs
yOeXAEHHOCTH B TYMaHUCTUYECKON HANPaBIEHHOCTH XUMUH, €€ BaKHOU POIH B
pelieHny  I00abHBIX  MpoOJeM  PAalMOHAIBHOIO  MPUPOAOIOJIB30BAHNUSA,
MIOTIOTHEHUS YHEPTETUYECKUX PECYPCOB M COXpPAHEHHS MPUPOJAHOTO PaBHOBECHS,
OCO3HaHUS HEOOXOIUMOCTH OEpeKHOTO OTHOIICHHUS K MPHUPOJE U CBOEMY
3JI0POBBIO, a TAKKE IPUOOPETEHHS OTIBITA MCIIOJIb30BAHNUS TIOTYUYSHHBIX 3HAHUN /IS
NPUHSATHS TPAMOTHBIX PEIICHUH B CHUTYyallUsX, CBSI3aHHBIX C XWUMHYECKUMHU
SIBTICHUSIMU.

B ydueOHOM mutane cpegHero oOiero oopazoBanusi nmporpammbl «lIpakTukym
110 XUMHUW» 0a30BOr0 YPOBHS BXOAMT B COCTaB MpeaMeTHOM obnacTu « EcTecTBEeHHO-
HAYYHBIC TTPEIMETHIY.

OO1ee Yrcio 4acoB, OTBEAEHHBIX ISl U3yUEHUsI XUMHUH, Ha 6a30BOM ypOBHE
cpeaHero obmero oopazoBaHus, cocTaBiseT 68 yacos: B 10 kmacce — 34 gaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezenio).



COAEPXAHUE OBYUYEHUA

10 KITACC

OPTAHUYECKASA XUMUA

Teopernuyeckune 0CHOBbI OPraHUYecKO XMMUM (7 4acoB)

[IpenMer opraHM4ecKor XUMHUHU: €€ BOZHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
IIOJIY4YCHUM HOBBIX BELIECTB M MaTepUaIOB. TeopHs CTPOEHUS OpPraHUYECKUX
coenuHeHuid A. M. BytnepoBa, €€ ocHOBHbIE NTOJIOkKEHUS. CTPYKTYpHBIE (DOPMYJIBI
OpraHMYecKux BelecTB. lomonorus, wusoMepus. XHUMHUYECKas CBA3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJWHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kinaccudukanuu opraHM4eckux BemiecTB. HomeHkmarypa
OpraHMYEeCKUX COEIMHEHHH (CHCTeMaThyecKas) W TpHUBUAIbHbIE HAa3BAHUA
BAKHEMIIMNX MPEICTABUTENEN KIIACCOB OPTAHUYECKHUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHUs BEUIECTB M HUX IPEBpPALICHUM:
O3HAaKOMJIEHUE ¢ 00pa3liaMi OPraHUYeCKUX BEUIECTB U MaTepualaMHi Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYEeCKHX BEIIECTB, HAOJIOJECHHE W OIUCaHUE
JEMOHCTPAMOHHBIX ONBITOB IO IPEBPALICHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuM (IJ1aBjieHue, OOyIJIMBAaHUE U TOPEHUE).

Yraesoaopoabi (11 yacon)

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJOTMYECKUH psia. MeTraH W 3TaH —
MpOCTEHIINE TPEACTABUTENIN alIKaHOB: (U3MUECKMEe W XUMHUYECKHE CBOWCTBA
(peakuuu 3aMeIIeHUs]T W TOPEHMS), HAXOXKJIECHHWE B TMPUPOJAE, IOJYyUYCHHE H
MIPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUN PSAJ. DTUIIEH U MPOIUIICH —
MPOCTEHIINE TPEACTABUTENIN AJIKEHOB: (U3MUEeCKMEe W XUMHUUYECKHE CBOWMCTBA
(peakiuy  TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUIApATAIlMU, OKUCICHUS U
MOJIMMEPU3ALINN ), TOTYyYCHUE U TPUMEHEHHUE.

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

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



Apensl. benzon: cocras, cTpoeHue, pusMueckrue U XMMHYECKHE CBOMCTBA
(peakuu rajoreHUpOBaHUS U HUTPOBAHHUA), MOJYyYEHUE U MPUMEHEHue. 1o1yon:
cocmas, cmpoenue,  Quauueckue U  XuMuueckue  Cceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NoSyUeHue U npumerenue. TOKCUIHOCTh ApEHOB.
['eneTnueckas CBsSI3b MEXKIY YIVIEBOJOPOJAMH, MPUHALICKANMMU K Pa3IMYHBIM
KJIaCCaM.

[IpupogHbple MCTOYHUKM YriaeBOAOpPOROB. I[IpMpomHBI ra3 W IOMYTHBIE
HepTsaHbpie Ta3pl. HedTh u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeDTH:
NEPErOHKa, KPEKUHI (TEpMUYECKUH, KaTalIuTU4ecKuil), mnupoiu3. IIpoaykTel
nepepaboTKu HePTH, UX MPUMEHEHUE B MPOMBIILUIEHHOCTH U B ObITY. KaMeHHbI!
yroJib U IPOAYKTHI €0 MepepadOTKHU.

DKCIEPUMEHTAIbHBIE METOJIbl W3Y4YEHHUs BEUIECTB M HUX IpPEBpalICHUMN:
O3HAaKOMJIEHUE C 00pa3liaMHy IJIACTMACC, Kay4yKOB M pe3HHbl, Kouiekuu «HepTo»
U «YT0JIb», MOJIEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaJIOr€HONPOU3BOIHBIX,
nposeneHre KoHTposnbHOW paboThl 1o Teme: «llpenenbHble W HeEmpenesbHbIe
YTJIEBOJAOPOABDY.

Pacuérnbie 3anaun.

Bbluncnenuss Mo ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00bEMA,

KOJINYECTBA MCXOJHOIO BEIIECTBA MJIM IMPOAYKTa PEAKUUU 0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MTPOTYKTOB PEAKIIUN).

Kucaopoacoaep:kamue opranundeckue coeqnuenus (13 yacon)

[IpenenpHble OJHOATOMHBIE CHOUPTHL. METaHON MW 3TAHON: CTPOCHHE,
dbuznyeckue M XHUMHYECKHUE CBOMCTBa (peaklMu C AaKTUBHBIMU MeETajllaMH,
raJIorTeHOBOJIOPOJaMH, TOpPEHHUE), TpUMEHeHHue. BomopoaHbie CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoroaToMHbI€ CIUPTHI. DTUIICHTIIUKOJb U TJIUIIEPUH: CTPOCHUE, (DU3UUECKUE
U XUMUYECKHE CBOMCTBA (B3aUMOJICUCTBUE CO IIEJIOYHBIMU METaJlaMH,
KaueCTBEHHAs peakius Ha MHOTOATOMHbIE CHUPTHI). JleiicTBUE Ha OpraHu3M
yenoBeka. [[pumeHeHne rauuepruHa U STUIICHTITUKOJIS.

deHoM: CTPOEHUE MOJICKYJbl, (PU3MYECKUE U XHUMHYECKUE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue Gpenomna.

Anpnerusibl U kemowsl. DopMmanpierui, aleTalbACTHI: CTPOEHUE,
dbu3nyeckrue U XUMHUYECKHE CBOMCTBA (pEaKIMu OKHCIEHUS W BOCCTAHOBJICHWS,
KaueCTBEHHbIC PEAKIINN), IOJYyYCHUE U TPUMEHEHHUE.

OAHOOCHOBHBIE MpeebHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCyCHAs
KHUCIIOTBI: CTPOCHHE, (DU3NIECKUE U XMMHUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJ1acca KUCIIOT, peakiust STepuduKaiym), nojiyueHue u npumeHenue. CreapuHoBas



Y OJIEMHOBAs KUCJIOTHI KaK MPECTaBUTENN BBICIINX KApOOHOBBIX KUCIOT. Mbli1a KaKk
COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JIEHCTBHE.

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

YKUPOB.
VYrneBoabl: cocTaB, KI1acCU(PUKALMS yII€BOI0B (MOHO-, IU- U ITOJIUCAXAPUIBI).
['mioko3a — mpocTedmuii MOHOCaxapuJ: OCOOCHHOCTH CTPOCHHS MOJIEKYIIHI,

dbu3nueckue U XMMUYECKHe CBOMCTBa (B3auMozeiicTBue ¢ rugpokcuaom menu(ll),
OKHCIICHHE aMMHauyHbIM pacTBopoM okcuja cepeopa(l), BoccraHOBiIEHUE,
OpoO’KEHHUE TIIOKO3bl), HAXOXKIACHHUE B IPUPOJE, IPUMEHEHHUE, OMOIOTHYECKast POJIb.
dorocunTe3. PpyKTO3a KAK H30MEP TIIFOKO3BI.

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

OKCIIEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUs BEIIECTB M HX IPEBPAILLCHUIA:
IIPOBEICHNE, HAONIOACHUE M ONUCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIC PEAKI[MU OJHOATOMHBIX CIUPTOB (OKHCIEHHE 3TaHOJa
okcugom ™enu(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aUMOJCHCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKUCICHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aummojmelcTBUEe Kpaxmalia C HOJOM),
nposenenre KonrponbHoi paboTel «OJHOOCHOBHbBIE KAPOOHOBBIE KUCTOTHDY.

PacuérHble 3anaumn.

Boluncienuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (Mmacchl, 00BbEMa,
KOJIMYECTBA MCXOAHOTO BEHIECTBA MJIM MPOAYKTA PEAKLHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEIIECTB WJIM MPOAYKTOB PEAKIIUN).
[IpoBenenue  mpakTtuueckol — pabotel  «MneHTudukamuss  OpraHUYECKUX
COCIMHEHUN.

BricokomouiekyIsspHbIe coeqnHenns (3 yaca)

OCHOBHBIC TOHATHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AINU, CPEAHSAS MOJICKYJIsIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

OKCIEepUMEHTAIbHBIE METOJbl HM3YYEHHUsI BEIIECTB W MX IMPEBPAIICHUI:
O3HAaKOMJIEHUE ¢ 00pa3liaMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIacTMAcCC,
kayuaykoB. llpoBenenue mnpaktuueckor paboTsl «Pacmo3HaBaHue miacTMacc |
BOJIOKOH.

Me:xnpeaMeTHbIE CBA3H.



Peanuzanus MeXNpeIMETHBIX CBS3€H MpHU HM3YyYEHHH JJIEKTUBHOTO Kypca
«IIpakTrkym o xumumn» B 10 Kiacce OCyIIECTBIIIETCS YePE3 UCIIOIb30BAHUE KAK
OOIIMX €CTeCTBEHHO-HAYUHBIX OHATHUH, TaK ¥ TIOHSATHHA, ABISIOIIMXCS CHCTEMHBIMU
JUIsL OTJCNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIHKIIA.

OO1ue ecTecTBEHHO-HAYUHbIC MMOHATHS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3A,
3aKOH, TEOpHSs, aHaJM3, CUHTE3, KIacCU(pUKAIMs, MEePHUOAUYHOCTh, HAOIIOCHHE,
U3MEpEHHe, SKCIIEPUMEHT, MOJICTHPOBAHHE.

dusuka: MaTepus, DHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYa,
HHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHUE
BEIEeCTBa, (PU3MUECKHUE BETUYHUHBI U SAMHUIIB X U3MEPEHHUS.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BELIECTB B OpraHHU3ME,
¢dboTtocuHTE3, OMOJIOTHMYECKH aKTHWBHbIE BemiecTBa (OENKH, YTJIEBOABI, KHUPHI,
dbepMeHTHI).

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

TexHosorus: mNHILEBbIE NPOAYKTHI, OCHOBBl PAallMOHAIBLHOTO MHUTAHMUS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETHUECKUE TPenapaTsl, MaTepUabl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Conep:xanne kypca 11 kinacc Teopernyeckue 0CHOBBI 001IeH XUMHUHU

Tema 1. Beenenue. (4 yac)

OO6mue TpeOoBaHMS K PEIICHUI0 XUMHYECKUX 3a71ad. DJIIEMEHThl MaTeMaTUKH
B xumuu. MexnyHapoanas cucrema eaunun (CH). CBa3p  Mexay
(bU3UKOXUMHUYECKUMHU BeTudrnHaMu. CriocoObI peIIeHus 3a/1ay.

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

["a30BBIC 3aKOHBI: 3aKOH ABOTAIPO U €T0 CIIE/ICTBHS; 00 bETUHEHHBIN ra30BbIN
3akoH boins-Mapuotrra u ['eii-JItoccaka. YpaBHenue MenneneeBa-Knalinepona.
[In10THOCTH Tra3a, OTHOCUTENIbHAS TUIOTHOCTh. HOpManbHbIE YCIOBUSI U YCJIOBUS
OTJIMYHBIE OT HOpMajbHbIX. COCTAaBIEHUE U HCIOJIB30BAHHE AITOPUTMHUUYECKUX
MPEANUCAHUM.

3agauu Ha COOTHOLIEHUE OCHOBHBIX XapaKTEPUCTHUK T'a30B.

3agaun Ha HAXOXKJICHUE MOJIIPHOM MACChl CMECH T'a30B.

33I[21‘-II/I Ha HaXOXACHHUEC COCTaBa CMCCH Ira30B II0 MOJ'I?IpHOfI Macce.



3ajaun Ha CMeCHU ra3oB.

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

3ajaun Ha HAXOXAEHUE COCTaBa ra30BOM CMECHU MOCIIE PEAKLIUH.

3ajaun Ha UBMEHEHHE 00bEMA ra30BOi CMECH B pe3yiibTaTe peaKIuu.

3amaun Ha O30HUPOBAHHBIN KUCIOPO.

3agauu Ha TOPEHUE TOIUIUBA.

CwmenianHble 3a/1a4n

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

PacueTsl 110 ypaBHEHUSAM pEaKlUid, €CIM OJHO U3 BEIIECTB B3STO B U30OBITKE.
OnpeneneHue coctaBa CcoOJHM (KUCHas WIM CpPEOHSsA) IO MaccaM BEIECTB,
BCTYMNAIOIIUX B peakiuio. Perenue 3a1a4, pacKphIBAIOIIUX 00pa30BaHUE KUCIBIX U
cpeanux cojneit GochopHO KUCTOTHI.

Onpenenenue coctaBa AByX-TPEXKOMIIOHEHTHOM CMECH IO MaccaM BEIECTB,
00pa3yIoluXcs B X0J1€ OJHOM WJIM HECKOJIbKHUX pEaKlMil. 3a1auyu Ha ONpeeIeHHe
COCTaBa COJIEH MpHU PeakUusaX CaMOOKHCIEHHUS-CAMOBOCCTAHOBIICHMsS. 3aJadyd Ha
anekTposnn3. CoCTaBlIEHUE U UCTIOIB30BAaHUE aJTOPUTMUYECKUX MTPEANTUCAHUM.
CwmenraHHbIC 3a7a9H.

Tema 4. Konnenrpauusi pactBopos. (7 4ac)

BrIpakeHne coctaBa pacTBOPOB: MaccoBasi 0, MOJSIpPHAs] KOHLIEHTpaLU.
Briuncnenne Macchl paCTBOPEHHOTO BEIIECTBA U PACTBOPUTEINS ISl IPUTOTOBJICHUS
OMpeNIeSICHHOW Macchl (WM 00bEMa) pacTBOpa C 3aJaHHOM KOHIICHTpAIUEH.
PactBopumocTs. PacueTbl Ha OCHOBE HCIOJIB30BaHUS T'Pa(PUKOB PAaCTBOPUMOCTH.
Boruncnenne pH pactBopoB. Pacuersl mo ¢opmyrnam BeElIECTB, COAEPKAIIUX
KPUCTALTM3AMOHHYI0 BOJy. COCTaBJIEHHE M HCIOJb30BAaHUE aJTOPUTMHYECKUX
npeanucannii. CMelaHHbIe 3aa4H.

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

Haxoxnenue hopmyi, eciivd U3BECTHBI MacCOBBIE JIOJIM AJIEMEHTOB. 3aJauu Ha
ornpeseneHne GopMyII, €Il U3BECTHBI MACChl WM 00BEMBI TIPOIYKTOB CTOPAHHUS.
3ajaun ¢ HCMOJb30BAHMEM CXEM TNPEBPALIECHUNA OPraHUYECKUX COEIUHEHUM.
DKCneprUMEHTAIbHBIE 33/1a4H: TIPOBEJIEHUE «MBICIEHHOTO YKCIIEPUMEHTA.

CwmenianHble 3a/1a4u.

MexnpeaMeTHbie CBA3M.

Peanuzanus MexXIIpeIMETHBIX CBsi3ed B iporpaMme «lIpakTukym no xumun» B
11 xkmacce ocCyIecTBIsSIETCS 4Yepe3 HCMOIb30BaHME KaK OOIIUX E€CTECTBEHHO-
HAy4YHBIX TOHATHUM, TAK U IOHATHH, SBJIFOLIMXCS CUCTEMHBIMHU I OTIEIBbHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOIO LIUKJIA.



OO0mue ecTeCTBEHHO-HAyYHbIC MOHATHS: 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, SHEPTeTUUECKUI YPOBEHbB, BEIIECTBO, TEJIO,
00BbEM, arperaTHOE COCTOSIHHE BeIIeCTBa, (PU3NYECKUE BEIMYMHBI U CIUHHIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: knaeTka, oOpraHm3M, SKocucTeMa, Owocdepa, MakKpo- H
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPraHHU3ME.

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

TexHOJNIOTHS: XMMHUYECKas MPOMBIINIICHHOCTb, METAJLTypPIHsl, POU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHAJIOB, CEIbCKOXO03IHCTBEHHOE IIPOM3BOACTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (hapMaleBTHYECKas  MPOMBIIUICHHOCTh,  IPOHM3BOJICTBO
KOCMETHYCCKHX TIPErapaToB, IPOM3BOACTBO KOHCTPYKIIMOHHBIX MaTCPHAJIOB,
9JICKTPOHHAS TPOMBIIIIJICHHOCTh, HAHOTECXHOJIOT HH.



INDIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHS IIPOI'PAMMbBI KYPCA
«ITPAKTUKYM 110 XMMHUN» HA BA30BOM VYPOBHE CPEIAHEI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OOyJarOIMMHUCST TPOTPpaMM CpeIHero o0mero o0pa3oBaHus (JTUIHOCTHBIM,
METaNpPEeIMETHBIM U NpeaMeTHbIM). HayyHO-MeTOogu4eckol OCHOBOW st
pa3pabOTKHU IJIAHUPYEMBIX PE3YJIBTATOB OCBOECHHS MPOTrpaMM CpPEIHEro OOLIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B cooTBeTCTBUM € CHCTEMHO-IIESITEIBLHOCTHBIM IOJAXO0JIOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeaMeTra «XUMHUS» Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs BBIACICHBI  CIEAYIONIME COCTABJISIONIME: OCO3HAHUE
OOyYalomMUMHUC POCCUUCKON TPaKIAHCKONW HJIEHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCT U CAMOONPEICIICHUIO; HalMYue MOTUBALIUU K
OoOyYeHHIO; IIeJICHANPAaBICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUI JIMYHOCTU Ha
OCHOBE KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAAMIINI 0a30BOM HAyKU XWMMHH,
FOTOBHOCTh M  CIOCOOHOCTh OOYYaloOIIMXCS PYKOBOJICTBOBAaThCS B  CBOEH
JEATEIIbBHOCTH 1IEHHOCTHO-CMBICIIOBBIMM YCTAaHOBKAMH, MNPHUCYIIUMH I€I0CTHOU
CHUCTEME XHMHYECKOro OOpa3oBaHUs; HaJW4YUe IMPABOCO3HAHUS DKOJOTMYECKOU
KYJBTYpPBI U CIIOCOOHOCTH CTABUTh

LIE€JIX U CTPOUTH KU3HECHHBIE IIJIAHBI.

JIndyHOCTHBIE pPE3YyNbTATBl OCBOEHHUS Iporpammbl «lIpakTnkym mo Xumum»
JIOCTUTAIOTCSI B €IAWHCTBE Y4Ye€OHOW W BOCHUTATEIBLHOM JEATEIILHOCTH B
COOTBETCTBUH c T'YMaHUCTUYECKHUMH, COLUOKYJIbTYPHBIMU,
JTyXOBHOHPABCTBEHHBIMM IIEHHOCTSIMH M HJACAJAMH POCCHUHCKOTO T'Pa)XIaHCKOIrO
oOIecTBa, MPUHATHIMHU B OOIIECTBE HOPMaMHM H TIPaBWIAMH TIOBEICHHS,
CIIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOIIO3HAHUS, CaMOPA3BUTHUSI U HPABCTBEHHOTO
CTaHOBJICHUSI IMYHOCTH 00YYaIOIIUXCSI.

JIM4HOCTHBIE pe3yJNbTAaThl OCBOCHHUSI NpeaMeTa «XHUMHUSD»  OTPaAXKaIOT
c(hOpPMHPOBAHHOCTh OTIBITA I[IO3HABATEIIbBHOW W MPAKTUYECKOW JeATEeIbHOCTH
OOy4JaroIMXcs M0 peasn3alii IPUHSITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUSI O0YYAIOIIUMHKCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00513aHHOCTEM,
YBOKEHUSI K 3aKOHY U MPABOMOPSAAKY; MPEACTABICHUS O COLMAJIbHBIX HOPMAax H
MPaBUJIaX MEKIIMYHOCTHBIX OTHOLIEHUN B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JIESATEIBHOCTH MPHU CO3JaHUU YUYEOHBIX
MIPOCKTOB, PEIICHUH YI€OHBIX U TIO3HABATEILHBIX 33144, BHITOJTHCHHH XUMUICCKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U TPUHUMATh MOTHBBI, HAMEPEHUS, JTOTUKY U

apTyMEHTBI IPYTUX MPU aHATN3E PA3IMIHBIX BUIOB YICOHOU ACSITEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS:

[IEHHOCTHOT'O OTHOUIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACIICIUIO
OTEUECTBCHHOW XWMHUM, YBAXEHHUS K MPOIECCY TBOPUYECTBA B OOJIACTH TEOPUU H
MPAKTUYECKOTIO IPUMEHEHUSI XUMUHU, OCO3HAHUS TOTO, YTO JOCTUKEHUS HAYKH €CTh
pe3yabTaT JJUTENbHBIX HAOMIOJCHUM, KPOMOTIMBBIX AKCIEPUMEHTATBHBIX
MIOMCKOB, TOCTOSTHHOTO TPyZJa YYEHBIX U MIPAKTHKOB;, MHTEPECA U MO3HABATEIIbHBIX
MOTHBOB B MTOJIYYEHUH U MOCIEAYIOIIEM aHAIIN3E

uHGOpMAIUU O MEPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, ATHYECKOIO IOBEACHHUSA; CIIOCOOHOCTH OLIEHUBATh
CUTYaIlM¥, CBS3aHHBIE C XMUMHYECCKUMHU SIBICHUSMH, W TPUHAMATH OCO3HAHHBIC
pEIIeHHs, OPUEHTUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;
TOTOBHOCTH OIICHUBATh CBOE MOBEACHNE U MOCTYNKUA CBOMX TOBAPHILEH C MO3UIUI
HPaABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCJEICTBHUI 3TUX TTOCTYIIKOB;
4)popMupoBaHUS KYJIbTYPHI 310POBbI:

MOHUMAaHUs LICHHOCTEN 3JJ0pOBOr0 U 0€30MacHOro 00pasa KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOUIEHHSI K COOCTBEHHOMY (U3MYECKOMY U IICHUXHUYECKOMY
3JI0POBBIO; COOJTIOICHUS MPaBUJI 0€30MaCHOTO 0OpAIlleHUSs C BEIIECTBAMHU B OBITY,
MTOBCEHEBHOM )XKM3HU U B TPYJIOBOU NEATCILHOCTH; TTOHUMAHUS IIEHHOCTH TIPABHUIT
WHIUBUTyaJIbHOTO U KOJUICKTUBHOTO

0€301acHOT0 MOBEJCHUS B CUTYAIIHSIX, YIPOKAIOIINX 30POBBIO M KU3HHU JIFOCH;
OCO3HAHMS TIOCIEACTBUN U HENPHUATHS BPSIHBIX MPUBBIYCK (YIIOTPEOICHUS
QJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS);

5)Tpy/10BOr0 BOCIIUTAHMSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIETOBATENHCKOM e TEIbHOCTH,
OOIIECTBEHHO TMOJIE3HOM, TBOPUECKON U JPYTHX BUAAX ACATEIHHOCTH; YCTAHOBKH Ha
aKTUBHOE yYacTHE B PEIICHUH MPAKTHUECKUX 3a]1a4 COLMAIbHONU HAMPaBICHHOCTH
(B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTHUECKOMY U3YYCHHIO TIPOGECCHI pa3TUIHOTO POja, B TOM

YHCIie HA OCHOBE MIPUMEHEHUS MPEMETHBIX 3HAHUN TI0 XUMHU; YBXKCHUS K TPYAY,
JIOASIM TPYZa U pe3yJibTaTaM TPYIAOBOM JIEATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY HMHIMBHIYaJbHONW TpaeKTOpUU oOpazoBaHus, Oynaymied npodeccun u



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

6)3K0I0rH4YeCKOro BOCIUTAHUS : SKOJIOTHUECKH 11EIecO00Pa3HOro OTHOLICHUS K
NPUPOJE, KAK HCTOYHHUKY CYLIECTBOBAHUS XKU3HHU HA 3eMJIe; TOHUMaHUs
r7100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MTPO0IIEM, BIMSIHHUSI 9KOHOMUUECKUX
IIPOLIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHOU CPEZIbl; OCO3HAHUS
HEOOXOMMOCTHU UCIOIb30BaHUS JOCTHXKEHUN XUMHH IS
peuIeHusl BOIPOCOB PallMOHAIBHOIO IPUPOIOIOJIb30BaHUS; aKTUBHOTO HETIPUSATHS
JNEWCTBUM, NPHUHOCIIIMX BpEI OKpYXKAlolleW MPUPOAHOW cpene, YMEHUs
IIPOTHO3UPOBATH HEeOJaronpusTHbIE JKOJIOTUYECKHUE IIOCJIEACTBUSA
NPEANPUHUMAEMBIX JEUCTBUM M MPENOTBpPAIlaTh HMX;  HAJIUYMUSA Pa3BUTOIO
DKOJIOTUYECKOIO MBIIIJICHHs], JKOJOTMYECKON KYJIBTYPBI, OINbITA ACATEIBHOCTU
DKOJIOTHYECKOM  HANpaBJIECHHOCTH, YMEHHUS  pPYKOBOJACTBOBAaTBHCS HMH B
[03HABaTEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIbHOM MpaKTHUKE, CIIOCOOHOCTU H
YMEHUS aKTUBHO MPOTHUBOCTOATH UJIC0JIOTHH XeMO(poOHH;
7) eHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIECTBEHHOW MPAKTHKW; TOHMMAaHUsS Cleuu(puKu
XUMHH KaK HayKH, OCO3HaHUs €€ posii B GOPMUPOBAHUH PALIMOHATIEHOTO HAYYHOT'O
MBIILIEHUS, CO3/IaHUU LIEJIOCTHOTO MPENCTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O
€AUHCTBE NPUPOABI U YEJIOBEKA, B MO3HAHUM IPUPOIHBIX 3aKOHOMEPHOCTEN M
perieHny npooJieM COXpaHeHUs MPUPOIHOTO PABHOBECHS; YOSKIEHHOCTH B 0COO0M
3HQYMMOCTH XUMHUHU JUIsi COBPEMEHHOW LMBUIM3ALMU: B €€ T'yMaHUCTHYECKOU
HaIPaBJIECHHOCTH U BaYKHOM POJIM B CO3[JaHUU HOBOM 0a3bl MaTepUAIbHOM KYJIBTYPHI,
pelleHny rI100aJIbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS UEJIOBEUECTBA — CHIPHEBOI,
DHEPreTUYECKON, TMHINEBOM W JKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHHU
MEJUIMHBI, 00€CIIEYeHUH YCIOBUI YCIIEITHOTO TPYa U SKOJIOTHYECKH KOMPOPTHON
KHU3HU KaXKJI0T0 ujieHa 0OLIeCTBa; €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: TIOHUMaHUs
CYyIIHOCTH METOJIOB IIO3HAHMS, MCHOJB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCHOJIb30BaTh IMOJy4YaeMble 3HAHUS ISl aHaIM3a U OOBSICHEHMS
SABJICHUN OKPY>KAIOILIETr0 MUPa U MPOUCXOIAIIMX B HEM U3MEHEHUHN, YMEHUS J1€T1AaTh
00OCHOBaHHBIE 3aKJIIOYEHHSI HA OCHOBE HAayUHBIX (DAKTOB M MMEIOIIMXCS JaHHBIX C
LEIbI0 TOJYYEHUsI JOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH CaMOCTOSITEIIBHO
UCIOJIb30BaTh XUMUYECKHE 3HAHUS JIJIS pEeIIeHUs MPOOJIEM B peabHBIX KU3HEHHBIX
CUTYalMsIX; MHTEpECa K IIO3HAHUIO U UCCIIEI0OBATEIbCKOM AECSATENBHOCTH;
TOTOBHOCTHU U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMO00pa30BaHMUIO,
K aKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAHUU 110 XMMHU B COOTBETCTBUU C KU3HEHHBIMU



NOTPeOHOCTAMHU;  HMHTEpeca K OCOOCHHOCTSAM TpyJda B pa3iUYHBIX chepax
npodeccuoHaTbHON
JESATCITBHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yJibTaThl OCBOCHUSI YUEOHOro mpeamMera «XHUMHs» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYHUMBIC JUTSE dhopmupoBaHUs MUPOBO33PEHUS oOyyJarommxcs
MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIIeHAYyYHbIC MMOHATHS, OTpaKarollne
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHpa U cOerudUKy 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);
YHUBEpCAJIbHBbIC y4eOHBbIC JEWUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,
pEryJisTUBHBIE), o0ecneunBaromye GopMUpoBaHUE PYHKIIMOHAIBHOM TPAMOTHOCTH
1 COITMAJIbHON KOMIIETEHIIUU 00YYarOITUXCS;

CIIOCOOHOCTH 00yYarIINXCs HCIIOJIb30BaTh OCBOCHHEBIC
MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U yYHUBEpCAJbHBIC yueOHBIS
JICUCTBHS B MMO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MertanpenMeTHble pe3yJabTaThl OTPaXAlOT OBJAJEHUE YHUBEPCAIHHBIMU
y4eOHBIMH  TTO3HABATCIbHBIMH, KOMMYHUKATHBHBIMH W  PETYJIATHBHBIMH
JICUCTBUSIMU.

OBJjaieHne YHHBEPCATbHBIMH YUeOHBIMH MO3HABATEILHBIMU
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JAeicTBUSL:

CaMOCTOATENLHO  (OPMYJIUPOBATh HM  aKTyaIM3UPOBATh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh; ONPEHCNATh IETU JeATeIIbHOCTH, 3ajiaBas
rapaMeTpbl U KPUTEPUHU HUX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIbHOCTHU C TOCTABICHHBIMU 1EISIMU;
HCIOJIH30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTePHbIE IPU3HAKU MMOHSITUI U yCTAaHABIMBATh UX B3aUMOCBSI3b,
UCITIOJIb30BaTh COOTBETCTBYIOIINE TTOHATHUS /ISl OOBSICHEHUS OTACIBHBIX (PAaKTOB U
SIBJICHUU

BBIOMpATh OCHOBAHUS M KPUTEPHUU IS KJIacCU(pUKAITUU BEIIECTB U
XUMHYECKUX pPEaKIMi; YCTaHABJIMBATH MPUUYUHHO-CJIEACTBEHHBIC CBSA3U MEXKIY
M3y4a€MbIMU SIBICHUSIMU; CTPOUTH JIOTUYECKHE PACCYKJCHUS (UHAYKTUBHBIE,
JNEeTyKTUBHBIE, TI0 aHAJIOTMH), BBISBISITH 3aKOHOMEPHOCTH M IPOTUBOPEUUS] B



paccMaTpUBaeMBbIX SIBICHUSIX, (DOPMYITHPOBATH BHIBOBI U 3aKIIOUCHUS; TPUMEHSTH
B MpoIlecce IMO3HAHUA, HCIOJNb3yeMble B XHMHU CHMBOJHYECKHE (3HAKOBBIC)
MOJIeTH, TPeoOpa3oBBIBATh MOJCIBHBIC TMPEACTABICHUS — XHUMHUYECKHHA 3HaK
(cuMBOI) BNIEMEHTa, XuMUdeckas (hopMmyia, ypaBHEHHE XUMUYECKOU peakIuy — PU
pelIeHnr Y4eOHBIX TIO3HABATEJIBHBIX U MPAKTUYCCKUX 3a71ad, TPUMEHAThH
Ha3BaHHBIC MOJICIBHBIC TPECTABICHUS TSI BBISBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKITUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJI€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 IO ITPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHUH; BJIaJIE€Th HABBIKAMH CAMOCTOATEIHLHOTO
IUTAHUPOBAHUS U TPOBEJCHUS YYCHHUECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATH
yMEHMsI HaOJI0JIaTh 3a XOJOM IPOLEcca, CaMOCTOSITENIbHO MPOrHO3UPOBATh €ro
pe3ynbTaT, GOpMyIUpoBaTh 000OIIEHNUS U BBIBOJBI OTHOCUTEIHHO TIOCTOBEPHOCTH
pe3yibTaTOB MCCIIEIOBAHUS, COCTaBISATh OOOCHOBAHHBIN OTUET O MPOJCITAHHOU
paboTe; MpUOOpETaTh OMbBIT YUYCHUYECKOW UCCIAEIOBATEIBCKOM U MPOEKTHOM
JeSITEJIbHOCTH, MPOSIBIIATH CIIOCOOHOCTb U TOTOBHOCTH K CAMOCTOSITEIbHOMY IIOUCKY
METOJIOB PpEIICHUS TPAKTHUECKUX 3a]a4, MNPUMEHEHHIO pPAa3JIUYHBIX METOJOB
MO3HAHUS.

3) pabora ¢ uHpopmaumeii:

OpPHUEHTHUPOBATHCS B Pa3IUYHBIX UICTOYHUKAX WH(OpMAIUH (HaydHO-
NOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIC IOCOOUS,
pecypchl MHTepHETa), aHamM3upOBaTh MHPOPMAIIUIO PA3JIUYHBIX BUIOB U (Hopm
IpEICTaBICHHUS, KPUTHYECKH OLICHHBATh eé JIOCTOBEPHOCTH u
HEMPOTUBOPEYHBOCT;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHATHh PA3IMYHBICE METOABI MPHU TIOWCKE U
orbope wH(pOpManWK, HEOOXOAUMOW HJs BBINOJHEHHUS y4eOHBIX 3amad
OTPENICIEHHOTO THUMA; MPUOOPETaTh OMBIT HCIOJB30BAaHUS HH(GOPMAIIMOHHO-
KOMMYHHUKATHBHBIX
TEXHOJIOTMA M PA3JIMYHBIX TMOMCKOBBIX CHCTEM; CaMOCTOSTEIbHO BHIOMPATH
onTUMalibHyt0  (opmy mpencraBieHus uHopmanuu  (CXembl, TpaduKy,
JIUarpamMMmbl, TaOJIMIBI, PUCYHKH W JPYTHE); HCIIOJB30BaTh HAYYHBIH S3BIK B
KayecTBE CpeACTBa MpH paboTe C XUMHYECKONW HH(pOpMAIMel: MNPUMEHSThH
MEXIpeaMeTHbIe (Pu3nueckue 1 MaTeMaTUYeCKUe) 3HaKu U CUMBOJIBI, (DOPMYJIHI,
ab0peBHaTypbl, HOMEHKJIATYpy; HCIOJb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATISTHOCTH.



OgJ1aieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI B XOJE IUAJIOTa W/WUITN
JUCKYCCUM,  BBICKAa3blBaThb  HJAEU, (POPMYIMpPOBaTH CBOM  IPENJIOKEHUS
OTHOCHUTEJIbHO BBINIOJHEHUS NPEUIOKEHHOM 3ajjaui; BBICTYIIATh C Mpe3eHTaluei
pE3yNbTATOB MMO3HABATEIBHOW JIEATEIBHOCTH, MOJTYYEHHBIX CAMOCTOSITENBHO WIIU
COBMECTHO CO CBEPCTHUKAMHU IPU BBIIOJHEHUM XHMHUYECKOTO SKCIEPHUMEHTA,
IPaKTUYECKOH pabOThl IO MCCIEIOBAHUIO CBOWMCTB HM3y4a€MbIX BEIIECTB,
peanM3anMu y4yeOHOro MNpoeKTa U (OpMYJIUPOBATH BBIBOABI MO pe3yibTaTaM
IIPOBENEHHBIX MCCIIETOBAHUI ITyTEM COTIACOBAHUS NO3ULUHI B X0J1€ 00CYKACHUS U
oOMeHa MHEHUSMHU.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIbHO IIJIJAHUPOBaTh U OCYUIECTBISATH CBOK MO3HABAaTEIbHYIO
NEATEIbHOCTh, OIpenesas €€ Ledd W 3aJadd, KOHTPOJUPOBATh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATH MPEAJIAraéMblii  alropuT™M JEUCTBUM MpHU
BBIMIOJJTHEHUM Y4YE€OHBIX U HCCIENOBATENIbCKUX 3a/ady, BBIOMpAaTh HamOoee
3¢ (}eKTUBHBIN €noco0 MX peleHus C y4ETOM MOJYyYEeHHS HOBBIX 3HAHUU O
BEILECTBAX W XHWMHYECKHX PpEaKIUAX; OCYIIECTBISAITH CAMOKOHTPOJIb CBOEH
NesATEIbHOCTH Ha OCHOBE CaMOaHaJIn3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIe pe3ynbTaTbl OCBOEHUS JIEKTUBHOrO Kypca «lIpaktnkym mo
XAMHUI» OTPAXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH O XHUMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KApTUHBI MUPA, POJIU XUMHUHU B IO3HAHUM SIBIICHUN PUPOJIbI,
B (OpPMHUPOBAHWUU MBIINUICHUS W KYyJbTYpbl JUYHOCTH, €€ (YHKIIMOHAILHOM
IPAaMOTHOCTH, HEOOXOAUMOU JJIsl pelieHrs MPaKTUYECKUX 3a7a4 U AKOJOTHYECKU
000CHOBaHHOTO OTHOIIICHUSI K CBOEMY 370POBBIO W MPHUPOJHON Cpele; BIaJCHUE
CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOIIOJIATalOIIe MTOHITHS
(XMMHUYECKHI JJIEMEHT, aToOM, OJJICKTpOHHAs 000JI0YKa aToma, MOJIeKyJa,
BAJICHTHOCTb, 3JEKTPOOTPUIIATEIBHOCTh, XHMHUYECKas CBSI3b, CTPYKTypHasd
dopmyna (pa3BépHyTasi U COKpamIEHHAas), MOJIb, MOJSPHAs Macca, MOJISPHBIHI
00BbEM, YIIEpOaHBIA CKeNeT, (PYyHKIMOHAJIbHAs TpYINa, paauKal, H30MepHs,
M30MEPBI, TOMOJOTHUYECKUH psifi, TOMOJIOTH, YTJIEBOAOPOIBI, KHUCIOPOA U
a30TCOJEpKAIIME COEOUHEHUSA, MOHOMEDP, TMOJHUMEP, CTPYKTYPHOE 3BEHO,



BBICOKOMOJIEKYJISIDHBIE COCIMHEHMS); TEOPUM U 3aKOHBI (TEOPHUS CTPOCHHS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHUsSI MAacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHUI S3bIK XUMHHM; MHUPOBO33PEHUECKHE 3HAHUS,
JeXalue B OCHOBE MOHUMAHMUS TMPUYUHHOCTH U CHUCTEMHOCTH XHUMHYECKUX
SBJICHUM, (PAKTOJOTMYECKUE CBEJIEHHWS O CBOWCTBAaX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJIb30BAHUU BaXKHEUIIUX OPraHUYECKUX BEUIECTB B OBITY H
MPAKTUYECKON JEATEIPHOCTH YeNIOBeKa; C(HOPMHUPOBAHHOCTh YMEHUU BBISBISATH
XapaKTEepHbIE TPU3HAKU MOHATHH, YCTAHABIMBATh UX B3aUMOCBA3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIME TMOHATHS MPU OMHCAHUU COCTAaBa, CTPOCHHUSA U MPEBPAIICHUI
OpraHMYECKUX  COCAMHEHHH; CPOPMUPOBAHHOCTH YMEHUH  HMCIOJIB30BaTh
XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBJICHUS MOJEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHYTOH, COKpaméHHOM) (GOpMyT OPraHUYECKUX BEIIECTB U ypPaBHEHH
XUMHUUYECKUX PEaKIMii, M3roTaBIMBAaTh MOJCIH MOJIEKYJ OPraHUYECKHX BEIIECTB
U1 WUIIOCTPAlMM  MX  XMMHUYECKOTO M IPOCTPAHCTBEHHOIO  CTPOCHHS;
c(hOpMUPOBAHHOCTh YMEHHUM YCTaHABIMBATH MPUHAMICKHOCTh H3YUYCHHBIX
OpPraHWYECKUX BEIIECTB [0 HX COCTaBy M CTPOEHUIO K OINPEICIEHHOMY
KJIaccy/Tpynne coeAuHeHUW (yTJIeBOIOPOMbI, KHUCIOPOA U a30TCOJEpIKalue
COCIIMHEHHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHWs), JaBaTh UM Ha3BaHUS II0
cuctematudyeckoii Homenkinarype (IUPAC), a Takke NpuBOIUTH TPUBUAIBHBIC
Ha3BaHUS OTJACIbHBIX OPraHUYECKUX BEIIECTB (STWJICH, NPOIMWICH, AaleTUJICH,
ATWJICHTJINKOJb, TIUIEPHUH, (PeHom, dopManbaerui, aneraiblerull, MypaBbHHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIOTA, TII0K034,
bpykTO3a, Kpaxmal, [eJUTI0103a, TIIHIIHH ); CPOPMUPOBAHHOCTh YMEHHUS ONIPEIETSAThH
BUJIbI XUMHUYECKOU CBSI3U B

OpTraHUYECKUX COCUHEHUIX (OJIMUHAPHBIC U KPAaTHBIE); CHOPMUPOBAHHOCTH YMEHUS
MPUMEHSITh MOJI0KEHUSI TEOPUU CTPOCHUS OpraHndeckux Bemects A. M. bytiepoBa
JU1s1 OOBSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH
COXpaHEHHUs] MacChl BEIIECTB; CPOPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh
COCTaB, CTpoeHHe, (U3NUEeCKUe W  XUMHUYECKHE CBOMCTBA  TUIMYHBIX
MPEACTABUTENICH PA3TUYHBIX KJIACCOB OPraHUYECKHUX BEUIECTB (METaH, TaH, 3TUIICH,
NpONWJICH, aleTwieH, OyraaueH-1,3, metwnOyramuen-1,3, OeH30J, METaHOJI,
ATaHOJI, STUJICHTJIUKOJIb, TIHUICPUH, ()EHOJI, alleTAIb/ICTHI, MypaBbHHAS U YKCYyCHAs
KUCJIOTHI, TJIFOKO3a, Kpaxmaj, [eJUII0J03a, aMHHOYKCYyCHasi  KHUCJOTA),
WUIKOCTPUPOBAaTh ~ TIE€HETUYECKYK)  CBA3b  MEXKAY HUMH  yYpPaBHECHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIUN C HCIOJIb30BAHUEM CTPYKTYPHBIX
bopmy; c(hOpMHPOBAHHOCTh YMEHUS XapaKkTepru30BaTh UCTOYHUKHU
YTIEBOAOPOAHOTO ChIpbsl (He)Th, TPUPOHBIA Ta3, Yrojib), CHOCOOBI UX
nepepabOTKM M MPAKTUYECKOEe MPUMEHEHHUE TMPOAYKTOB  IEpepadOTKu;



c(OpMUPOBAHHOCTh YMEHHUI IPOBOAUTH BBIUYUCIICHUSI IO XUMUYECKUM YPABHEHUSIM
(Macchbl, 00BbEMa, KOMUYECTBA MCXOJHOTO BEIIECTBA MM MPOJIYKTA PEAKIUHU IO
U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOIO W3 MCXOJHBIX BEIIECTB WM
IPOAYKTOB peakiuu); ChOPMHUPOBAHHOCTh YMEHUHN BIAJECTh CUCTEMOM 3HAHUIN 00
OCHOBHBIX METOJIaX HAy4YHOI'O IO3HAHMS, UCIOJIB3YEMbIX B XUMHUHU IIPU U3Y4YCHHUH
BEUIECTB MU XHMMUYECKUX SIBICHUU (HAOIIOAEHHME, HU3MEpPEHHE, HKCIEPHUMEHT,
MOJICJINPOBAHUE), MCIOJIb30BATh CHCTEMHBIE XMMUYECKUE 3HAHUS ISl TPUHITHS
pelIeHU B KOHKPETHBIX JKU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C BEIIECTBAMHU U MX
NpUMEHEHHEM; CPOPMHUPOBAHHOCTh YMEHHMH COOJIOAATh MpaBHJIa MOJIb30BAHUS
XMMHUYECKON mocynoil u 1abopaToOpHbIM O0OpYyJOBaHMEM, a TaKXKe IpaBuia
oOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLHSIMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB; C(HOPMUPOBAHHOCTh YMEHUI MJIaHUPOBATh U
BBINIOJIHATh XUMUYECKUM SKCIIEPUMEHT (IIPEBPAILICHHS] OPTAaHUYECKUX BEIIECTB MPU
HarpeBaHuM, IOJy4YCHHUE STWICHA U U3YYEHHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIUU
OpraHUYECKUX BELIECTB, Je€HATypalus O€IKOB MPH HAIrPEBAHUHM, LIBETHBIE PEAKIIUN
O€JIKOB) B COOTBETCTBHUHM C IIpaBHJIaMU TEXHUKH 0€30MacCHOCTH MpU OOpallleHUuU C
BEILIECTBAMH M JIA0OPATOPHBIM O0OOPYIOBAaHUEM, MPEACTABIATh PE3YJIbTAThI
XUMHUYECKOT0 JKCIIEpUMEHTa B (OpME 3amUCH ypaBHEHUH COOTBETCTBYIOIIHUX
peakuuii u  (QOpMyJIMpOBaTh BBIBOABI Ha OCHOBE JTHX pE3yJIbTATOB;
COOPMHPOBAHHOCTh ~ YMEHUW  KPUTHYECKHM  aHAJU3UPOBaTh  XUMHUYECKYIO
uHpOpMAIMIO, TMOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOii
uHpopmaruu, WHTEpHET M Apyrux); cPOpMHUPOBAHHOCTH YMEHUM COOMIOAATH
IpaBUJia HKOJIOTHUYECKH I1€Ieco00pa3HOro TMOBEAEHUS B OBITY W TPYAOBOM
JEATEIIBHOCTH B LIEJSIX COXPAHEHUS CBOETO 30POBBS M OKPYKAKOLIEH ITPUPOTHON
Cpenbl, 0CO3HABaTh OMACHOCTDH BO3JECHCTBHS HA KUBBIE OPTaHU3MBbI OIPEIEIEHHBIX
OpraHWYECKUX BELIECTB, MOHUMAas cMbIci nokazaress [1/IK, moscHsaTe Ha nmpuMepax
CI0cOObI YMEHBIICHUS U MPEJOTBPAIICHUS UX BPEAHOTO BO3ACHCTBUS HA OPTaHU3M
YyeJioBeKa; JJs OOyYaroUIMXcsi ¢ OTPAaHWYEHHBIMH BO3MOKHOCTSIMU 3JI0POBbS:
YMEHHE MPUMEHSTh 3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIECTB
U XUMUYECKUX SIBIICHUM; JUJISl CJIENbIX W CIA00BHUASIIMX OOyYaroluxcsi: yMEHUE
UCIIOJIb30BaTh pelbePHO-TOUEUHYIO cucTeMy oOo3HadeHuit JI. bpaiins ns 3anucu
XUMHUUYECKUX (HOpMYIIL.

11 KIIACC

[IpenMeTHble pe3ynbTaTbl OCBOEHUS INporpammbl «IIpakTMKym mo xXumMum»
OTPaXKAIOT:



cOPMHUPOBAHHOCTh  MPEJICTABICHUM: O XUMHUYECKOW COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJIM XMMHH B ITO3HAHUU SIBJICHUU ITPUPOJIBI,
B (OpPMHUPOBAHMUU MBIIUICHUS W KYJbTYpbl JUYHOCTH, €€ (YHKIIMOHAIBHOM
TPaMOTHOCTH, HEOOXOAMMOM I PEIICHUs MPAKTUYECKUX 3a/a4 U IKOJIOTUYECKU
00OCHOBaHHOTO OTHOILIEHHSI K CBOEMY 3J0pPOBBIO U MPUPOAHOU cpeje; BlaJeHue
CHUCTEMOM XMMUUYECKUX 3HAHUN, KOTOPasi BKIIOYAET: OCHOBOIIOJIATalOIIME ITOHATHUS
(XMMHYECKUH 3JIEMEHT, aTOM, M30TOTl, S-, P-, d- AIEKTPOHHBIC OPOUTAIH aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJIAPHBIN 00BEM, BAJIGHTHOCTD, 3JIEKTPOOTPHUIIATEILHOCTD,
CTENEHb OKUCJIEHUS, XUMUYECKasl CBS3b (KOBAJECHTHAs, MOHHAs, METaJUIMYecKas,
BOJIOPOJHAs), KpUCTAJUIMYECKAsh PELIETKA, TUIIBI XUMHUECKUX peakUui, pacTBop,
AIEKTPOJIMTBI, HEAIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAs NHCCOLMALMS, OKUCIUTED,
BOCCTAaHOBUTENb, CKOPOCTh XMMMUYECKON peaklMH, XUMHUECKOE pPaBHOBECHE);
TEOPUH M 3aKOHBI (TEOpHUs 3JEKTPOJIUTUYECKOM ITUCCOLMALNM, MEPUOAUYECKUI
3akoH /1. 1. MenaeneeBa, 3aKOH COXpaHEHHs MacChl BELECTB, 3aKOH COXPAHEHUS U
NpEeBpallleHUs] SHEPruM MpPHU XUMUYECKUX PEAKUUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BbIK XUMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIME B OCHOBE
IIOHMMAHUS  NPUYMHHOCTH M CHCTEMHOCTH  XMMHYECKHUX  SBJICHUM,
(dakToNIOrMYECKUe CBEJEHHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH U O€30MacHOM
UCIOJIb30BaHUU Ba)KHEUIINX HEOPraHWYECKUX BELIECTB B OBITY UM MPaKTHUUYECKOM
JeSATEIbHOCTH 4eNIOBEKa; C(OPMHUPOBAHHOCTh YMEHUU BBISIBISTH XapaKTEPHbIE
IIPU3HAKW  TOHATUM,  YCTAHAaBIMBAaTh MX  B3aMMOCBA3b,  HCIIOJIB30BaTh
COOTBETCTBYIOIIME NOHATHS NPU ONUCAHWHA HEOPraHWYECKUX BEIIECTB M HUX
npeBpalieHuit; cHOpMHPOBAHHOCTH  YMEHUM  HMCHOJIb30BaTh  XHMHUYECKYIO
CUMBOJIMKY JJIS COCTaBJIEHUSI (DOPMYJI BEILIECTB M YPABHEHUI XUMUYECKUX PEAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHalibHbIe Ha3BaHUSI OT/ACIIBHBIX
HEOPTraHWYECKUX BeUIeCTB (yrapHblii ra3, yTJEKHCIbIA Ta3, aMMHUaK, rameéHas
U3BECTb, HETallIEHasl U3BECTh, MUTHhEBAsI COJIA, TUPUT U IpYTHE); CHOPMUPOBAHHOCTH
YMEHHM ONPENEIATh BAJEHTHOCTh U CTENIEHb OKUCIICHUS! XUMUYECKUX DJIEMEHTOB B
COEIMHEHUSAX Pa3IMYHOrO COCTaBa, BUJ XUMHYECKON CBS3M (KOBAJIEHTHAs, NOHHAS,
MeTaJUInYecKasi, BOJOPOAHAs) B COCIMHEHUSIX, THUI KPUCTAIUIMYECKON pEIIETKU
KOHKPETHOT'O BELIECTBA (aTOMHAsl, MOJEKYJISIpHAs, WOHHAs, METaJIM4yecKas),
XapakTep cpepl B BOAHBIX PACTBOPAaX HEOPTaHUUYECKUX COCTUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJINBATh MIPUHAJIEKHOCTh
HEOPraHUYECKUX BEIIECTB MO HMX COCTaBy K OMNPENENIEHHOMY Kiaccy/Tpymie
COEJIMHEHUN (MPOCThIE BEUIECTBA — METAILIbI U HEMETAJUJIbl, OKCHUJIbl, OCHOBAHUS,
KHUCTIOThI, aM(OTepHble TUAPOKCUABI, COJH); CHOPMUPOBAHHOCTH YMEHUH
packpeiBaTh  CMbICH  nepuoauyeckoro 3akoHa JI. M. MenneneeBa u
JIEMOHCTPUPOBATH €ro CHUCTEMaTU3HUPYIOILYIO, OOBSICHUTENIbHYIO 51



MPOTHOCTUYECKYIO (PYHKIIMU;  CHOPMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh
ANEKTPOHHOE CTPOCHUE aTOMOB XHUMHYECKHX dJEMEHTOB |—4 mnepuosoB
[Tepuoanueckon cucreMbl XuMuueckux 3aemMeHToB . M. MenneneeBa, ucnoyb3yst
MOHATHS «S-, P-, dIJIEKTPOHHBIC OPOUTAINY, «IHEPTETUUECKUE YPOBHIUY», OOBICHITH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U UX COCTMHEHUH 110
nepuoAam u rpynnaMm llepuonnueckoit cucrembl XuMu4eckux snemeHToB [, U.
Menneneesa; copMHUpPOBAaHHOCTh YMEHUI XapaKTepU30BaTh (OMHUCHIBATH) OOIIME
XUMUYECKUE CBOMCTBA HEOPraHUYECKUX BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXK]Yy HEOPTraHWYECKUMU
BEILIECTBAMU C IMOMONIBI0 YPABHEHHIN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMIL;
c(hOpMUPOBAHHOCTh YMEHHSI KJIacCU(UIMPOBATh XUMHUYECKHE PEaKIHUH II0
pa3IM4YHBIM TpPU3HAKAM (YHUCIIy M COCTaBY PEArupylolIUX BEIIECTB, TEIUIOBOMY
addekTy peakiuu, U3MEHEHUIO CTEIEHEH OKUCICHMS DJIEMEHTOB, OOpaTUMOCTHU
peakiMy, Yy4YacTHUIO KaTaliu3aTopa); CPOPMUPOBAHHOCTH YMEHUW COCTABISTH
YpaBHEHUS PEaKIUi pa3IMYHbIX THUIIOB, TMOJHBIE U COKpAIEHHbIC YpPaBHEHUS
peakiuii HOHHOTO OOMEHA, YUUTHIBAs YCIOBHUSI, PU KOTOPBIX 3TU PEAKIUU UIYT J0
KOHIIa; CPOPMHUPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKIMU, MOITBEPKIAOITUE
KAUEeCTBEHHBI COCTAB pa3JIMUYHbIX HEOPraHWYECKUX BEILECTB, PaCIO3HABAThH
ONBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH  pPacKpbIBaTh CYIIHOCTb  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMIl MOCPECTBOM COCTABJICHUS SJIEKTPOHHOIO OanaHca
ATUX peaKkiuii; chOPMHUPOBAHHOCTh YMEHUN OOBACHITH 3aBHCHUMOCTh CKOPOCTH
XUMHUUYECKOMN peaKIiu OT Pa3IMUYHbIX (PaKTOPOB; XapaKTep CMEIICHHS] XUMUYECKOTO
PaBHOBECHSI B 3aBHCHUMOCTU OT BHeIIHero BozjaeicTBus (mpuHuun Jle Ilatense);
c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh XUMHUUYECKHUE TTPOLIECCHI, JISKAITHE B
OCHOBE IPOMBIILJICHHOTO TOJY4Y€HUSI CEPHOM KHCIOThI, aMMHAKa, a TakKxKe
c(hOpPMUPOBAHHOCTh MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHLOUNAX U
AKOJIOTMYECKUX TpobJieMaX XHUMHYECKOTO TMPOU3BOACTBA; CHOPMUPOBAHHOCTH
YMEHHUUM MNPOBOJIUTH BBIYHMCICHUS C HUCIOJIb30BAHUEM IOHATHUS «MaccoBasi IOJs
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B MPU XUMUUYECKUX PEAKITUSX,
MaccChl BeIIeCTBa WM 00bEMa Ta30B 1O U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCe
Wi 00BEMY OJIHOTO W3 YYACTBYIOIIMX B PEaKIMH BEIIECTB, TEIIOBOro 3ddexra
pEaKIMM Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacChl BELIECTB, NPEBPALICHUS U
COXpaHEHHUs JHEpPruu; CcPOPMUPOBAHHOCTh YMEHHMM cOOJIOJaTh  MpaBuia
MOJIb30BAHUSI XMMHUYECKON TMOCYA0N M JabopaTOPHBIM O0OpPYAOBAaHHEM, a TAKXKE
npaBuia OOpalleHUsi C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKIUAMH IO
BBITIOJTHEHUIO J1a00PATOPHBIX XUMUYECKHUX OMBITOB; CHOPMHUPOBAHHOCTh YMEHUI



IUIAHUPOBATh U BBIMOJHATh XUMUYECKUH SKCIIEPUMEHT (pa3iioKeHue MepoKcuia
BOJIOPOJIa B IPUCYTCTBUHU KATAIM3aTOPa, ONPEACIIEHUE CPENIBl PACTBOPOB BEIIECTB
C TMOMOIIBIO YHUBEPCAIBHOTO WHAMKATOPA, BIMSHUE Pa3IUYHBIX (PAKTOpOB Ha
CKOPOCTh XUMHYECKOM pEaKIUHh, pEeaKluh HOHHOIO OOMEHa, KauyeCTBEHHBIC
peakiuu Ha cynbdar-, KapOOHAT- ¥ XJIOPUA-aHUOHBI, HA KATUOH aMMOHMUS, PEIICHHE
OKCIIEPUMEHTAJIBbHBIX 3afad no Temam «Metamwtey u  «Hemeramns») B
COOTBETCTBHHU C IIPaBUIIAMH TEXHUKHU 0€30MMaCHOCTH MpY OOpaIEHUH C BEIIECTBAMU
U J1abopaTOpHBIM OOOpPYJOBaHUEM, MPEACTABIATh PE3yJIbTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (OpME 3amuCH YpPaBHEGHHWNW COOTBETCTBYIOIIMX PEAKIUNA |
dbopMyIMpoBaTh BBIBOJABI HA OCHOBE ATHX PE3yJbTAaTOB; CHOPMHPOBAHHOCTH
YMEHUM KPUTHUYECKU aHATU3UPOBATh XUMHUECKYIO0 MH(DOPMALIHIO, TOTyYaeMyI0 U3
Pa3HBIX MCTOYHHUKOB (CpPEACTBA MAacCCOBOM KOMMYHHKaIMU, MIHTEpHET U Ipyrux);
c(OpMHPOBAHHOCTh YMEHUI COOJIIOIATh MTPaBUiIa IKOJIOTMYECKH LEIeCO00pa3HOro
MOBEICHUS B OBITY U TPYOBOM IEITEIILHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/10POBbS
Y OKPYXKAIOLIEW NPUPOIHON Cpeibl, 0CO3HABATH ONIACHOCTH BO3ACHCTBYA HA )KUBbBIC
OpraHU3MBbI ONPEICIEHHBIX BEMIECTB, MOHUMas cMbIch noka3arens [IJIK, noscHITh
Ha IpUMepax CrocoObl YMEHBIIICHUS U MPEIOTBPAIEHUS UX BPEAHOTO BO3CHCTBUS
HA OpraHuU3M YeJIOBEKa; /Il 00yJaronuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU
3JI0POBbsI: YMEHUE MPUMEHSTH 3HAHHS 00 OCHOBHBIX JJOCTYITHBIX METOJ1aX MO3HAHUS
BEILIECTB M XMMHYECKUX SIBIICHUM; [ CIENbIX W CIA0OBUASAIIMX OOYUYarOIIuXCs:
YMEHUE UCIOJIb30BaTh PEIbe(hHO-TOUCUHYIO cucTeMy oO0o3HadueHuit JI. bpaitns nms
3aMUCU XUMUYECKUX (PopMyI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

HanmeHnoBaHue pa3aesioB U TeM obpasoBaTebHble
Ne i/ K I pecypcbl
NpOrpamMmbl Beero OHTPOJIbHbIE PaKkTHYeCKHUe
padoThI padoTsbI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUM
www.edso0.ru
N . bubnunoreka LIOK
PCAMET OpraHnaecKon XMMIH. https://m.edsoo.ru/7f41a636
11 Teopust cTpoenns OpraHuiecKux 7 0 0 https://chemege.ru/zadaniyaege-
COEIUHEHUH A. ximiva
M. bytneposa https://chemege.sdamgia.ru/
Hroro no pazneny 7
Paznen 2. Yraesogopoabt
2.1 [TpenenbHbIE YIIECBOAOPOIBI — 1 0 0 WWW.eds00.ru
aJKaHbI bubnmorexa LIOK
Herpe/iebHbIe YIIeBOLOPOIBL: https://m.eds00.ru/7f41a636
2.2 AKEHB, ATKAHCHBI, ATKHHBL 5 1 0 https://chemege.ru/zadaniyaege-
ximiya/
2.3 ApomaTudeckue yrieBogopoabl 1 0 0 https://chemege.sdamgia.ru/
[Ipupoausie HMCTOYHUKU
2.4 YTIIEBOIOPOIOB U UX MepepaboTka 5 0 0
Hroro no paszneny 11
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Paznen 3. Kuciiopoacoaep:xanye opranniecKkue coeuHeHust

3.1 Cruptel. Denoun 3 www.eds00.ru
Anpaerunsl. KapOOHOBBIE KUCTOTHI. bubmumoreka [IOK
3.2 CrioxHEe SbHPE 7 https://m.eds00.ru/7f41a636
https://chemege.ru/zadaniya-
3.3 VrieBoasl 3 ege-ximiya/
https://chemege.sdamgia.ru/
Wroro no pazneny 13
Paszaea S. BbicokoMoJIeKyJIIpHbIE COeIMHEHUSA
Www.eds00.ru
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
51 [Tnactmaccel. Kayuyku. Bonokna 3 https://chemege.ru/zadaniyaege-
ximiya/
https://chemege.sdamgia.ru/
Hroro mo pazneny 3
OBILIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

Koan4yecTBo yacos

HaumeHoBaHue pa3jiesioB U TeM

duekTpoHHbIe (LM (POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

Ne n/m Konrpoasusie | Ipakruyeckue
MPOrpamMmMmbl Bcero
padoTshI padoThI
Paznen 1. Beegenue
11 O6mmue Tpe6oBaHUs K PEHICHUIO 1 0 0
' XHMHYECKHX 3a/ad. WwWw.eds00.ru
19 DJEeMEHThl MAaTEMATHKU B XHMMUH. 1 0 0 bu6nuorexa [HOK
. MesknyHapozHas cuctema egunu (CU). https://m.edsoo.ru/7f41a636
Crsst Me FR— cc https://chemege.ru/zadaniyaege-
BSI3b MEX MU3UKO-XUMHYECKUMH
1.3 oy 1 0 0 ximiya/ https://chem-
BEJIMYMHAMU. -
ege.sdamgia.ru/
14 Crioco0b! perieHus 3a1ad. 0 0
Hroro nmo pazgeay 4
Pa3znen 2. 3agaum Ha ra3oBble 3aKOHbI.
l"a3oBBIe 3aKOHBI: 3aKOH ABOTAJIPO U €TI0,
21 CACACTBHA. 1 0 0 WWw.eds00.ru
3a/1auu Ha COOTHOIIEHUE OCHOBHBIX Bubmmoreka [TOK
XapaKTCPUCTUK Ta30B. https://m.edso0.ru/7f41a636
3aaun Ha HaXOXKICHHE MOJIIPHOM https://chemege.ru/zadaniyaege-
MacChl CMECH Ta30B. ximiya/ https://chem-
2.2 1 0 0 ege.sdamgia.ru/
3a/aun Ha HAXOXKJIEHUE COCTaBa CMECH ge. sla.
ra3oB IO MOJISIPHOM Macce.
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OObeIMHEHHBINA Ta30BbIA 3aK0H

2.3 boiinsMapuotra u I'eii-JIroccaka. 1
3ajaun Ha CMECH Ia30B.
3amaun Ha onpeereHue 00bEMHOM
24 nonu (%), monbHOM 1o1u (%) 1
KOMITOHEHTOB I'a30BOM CMECH.
VYpasuenne Menneneepa-Kiaiinepona.
2.5 3ajaun Ha HaX0XKJICHUE COCTaBa 1
ra3oBOM CMECH TOCJIE€ PEaKIINH.
26 3amaun Ha U3MEHEeHHe 00bEMA ra30Boi 1
' CMECH B pe3yJbTaTe PeaKIiu.
ITmoTHOCTE Ta3a, OTHOCUTEIBHAS
2.7 MJIOTHOCTH. 3a/1a4u HAa O30HUPOBAHHBIN 1
KHCIIOPO/I.
HopwmaibHble yCclIOBUS U YCIOBUS
2.8 OTJIMYHBIE OT HOPMAJIbHBIX. 3a7a41 Ha 1
TOpEHUE TOIUIMBA.
CocTaBieHHE U UCIOIb30BaHHUE
2.9 AITOPUTMHUYECKUX IPEINUCAHUMN. 1
CMenIaHHbIe 3a7a4H.
210 KontponbHas padoraNel no Teme 1
' «3aa4yn Ha Ta30-BbI€ 3aKOHBD
HToro mo pazneny 10
Pa3nes 3. Pacyersl 10 ypaBHeHHAM peaKIui
PacueTtsl o ypaBHEHUSM peakInid, €CITH
3.1 P PEAKIIL, 1 WWw.edso0.ru

OJTHO M3 BEIIECTB TaHO B U30BITKE.
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3.2

Oripezenienne coctaBa coyu (Kuciast
WJIU CPEJIHSS) 10 MaccaM BEILECTB,
BCTYIIAOIMX B PCAKIHIO.

3.3

Pemrenne 3a/lav, paCKpbIBaAOIIHUX
06p330BaHI/Ie KHCJIBIX U CPCIHUX coJieit
JABYXOCHOBHBIX KHCJIOT.

3.4

Perienue 3a1a4, pacKpbIBAIOIINX
00pa3oBaHUE KUCIIBIX U CPETHHUX COJICH
dbochopHON KHCITIOTHI.

3.5

Omnpenenenue cocraBa
JIBYXTPEXKOMIIOHEHTHOM CMECH I10 Maccam

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

ege.sdamgia.ru/

BEIIECTB, 00Pa3yIOIIUXCs B XOJ€ OJJHOW MU
HECKOJIbKUX PEaKIIHi.

3.6

3a1aun Ha OTpeIeNIeHHUEe COCTaBa COJICH
TIPH PEaAKIUAX
CaMOOKHCJIEHUSICAMOBOCCTAHOBIIEHUS.

3.7

33,[[8.‘11/1 Ha 3JICKTPOJIN3.

3.8

CocraBieHHE U UCHOJIH30BaHUE
AITOPUTMHUYCCKUX HpC}IHI/IcaHI/IfI.

CMmenranHeIe 3aga4u.

Hroro no pasneny

Tema 4. KonueHTpauusi pacTBopos.

4.1

Bripaxkenue coctaBa pacTBOPOB:
MaccoBas 10151, MOJISIpHAs KOHIEHTPAILIHS.

Www.edsoo.ru
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4.2

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

4.3

PactBopuMocTb. PacueTsl Ha OCHOBE
HCII0JIb30BaHUs rpa)uKOB PACTBOPHUMOCTH.

4.4

Beruucnenune pH pactBopos.

4.5

Pacyerst 1o  Qopmynam  BelecTB,
COJIep>KaIINX KPUCTALITM3AMOHHYIO BOIY

4.6

CocraBiieHHE U HCIIOJIL30BaHNE
AITOPUTMHUYCCKHUX HpeﬂHHcaHHﬁ.

4.7

KonnuecTBeHHBIN 1 Ka4eCTBEHHBII
KOHKYPC PELICHHBIX 3a1a4

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

ege.sdamgia.ru/

Hroro no pazageay:

Tema S. 3agaun M0 OpraHUYecKOM XUMHH

5.1

Haxoxxnenue gpopmyi, eciu H3BECTHBI
MacCCOBBIE JIOJIH DIIEMEHTOB.

5.2

3aiauu Ha omnpeneneHue Gopmys, eciiu
W3BECTHBI MacChl MM 00BEMBI TIPOTYKTOB
CropaHus. 3aJadd ¢ UCIOJIb30BAaHUEM CXEM
MPEBPALICHUN OPTaHUYECKUX COCTUHEHUH.

5.3

3KCHCpI/IMCHTaJ'H:HBIG 3aga4uu:
IMPOBCACHUEC «MBICIICHHOI'O OKCIICPUMEHTA»

5.4

3aueT Mo peuIeHHI0 BCEeX MPOIIEHHBIX
THUIIOB 3aJ1a4

www.edso0.ru

bubmuorexa [JOK
https://m.edso0.ru/7f41a636
https://chemege.ru/zadaniyaege-
ximiya/ https://chem-

ege.sdamgia.ru/
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Hroro nmo pazageay:

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

33




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOINECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

1)  Xwmwus. 10 xiacc: yue0. 1 o0eo0pa3oBart. opraHu3aliuii: 6a30BbIi
ypoBesb / O.C. I'abpuensa, U.I'. Octpoymos, C.A. CnankoB. — 2-¢ u3a. — M.:
[Tpocsemenne, 2020. — 128 c.: un. — ISBN 978-5-09-074242-9.

2) Xwwmws. 11 kmacc: y4ue0. aiis odmieoopas3oBar. Opranuzanuii: 6a30BbIi
ypoBenb / O.C. I'abpuenss, U.I'. Octpoymos, C.A. CnankoB. — 2-¢ u3a. — M.:
ITpocsemenne, 2019. — 127 c.: un. — ISBN 978-5-09-072089-2.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1) Xumust. 10-11 kmaccrl. / aBT.- cocT. ['.A. [llunapéra .- M. :[Ipoda,
2007.-79 c.,- ) DOnextuBHble Kypchl (aBTOp T.B. babaepa)

2) O.C. Tabpuensna, T.E. [Hermmnoit/ Xumus. IIporpammbr
AJIEKTUBHBIX KypcoB. — M.: [Ipoda, 2018 r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. www.edsoo.ru

2. bubmmoreka I1OK https://m.edsoo.ru/7f41a636
https://chemege.ru/zadaniya-ege-ximiya/
3. CJIHAM I'A: Pemy EI'D https://chem-ege.sdamgia.ru/
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