MHUHHUCTEPCTBO INIPOCBEIEHUSI POCCUMCKOM ®EAEPALIU
MunucTepcTBo 06pa3oBaHus, HAYKH H MOJOAEXKHOM noiuTiku KpacHonapcekoro kpas
MynuuunaneHoe o6paszoBanue Kapkasckuii paiton KpacHonapekoro kpas

MBOY COIII Nel5 umenu A.I1. MapecseBa

PACCMOTPEHO COTI'JJACOBAHO BEPXJIEHO
MeroaudeckuM 00beIMHEHHEM 3amecTuTens Aupextopa o YBP ' op )
y4HTeNei ecTeCTBEHHO- ;k 4\/ Muxaiinenxo E.B. WA+~ Pexnosa HA.

HAy4HOTO HATPABJICHUS otokos Ne 1
9%. %‘ . Slpeim A H. ot 30.08.2023 r. Tlpukas Ne 431 11
IMpoTokon Ne 1 07101.09.2023 1.

ot 29.08.2023 r.

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb»

st ooygaromuxcst 10 — 11 kmaccos

n. Mupckoii 2023



HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo XuMuM Ha ypOBHE CpeHEro o01ero oopa3oBaHus pazpadoTaHa
Ha ocHoBe DexepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpa3oBaHuU B
Poccuiickoit denepanuuy», TpeOOBaHWM K pe3yjbTaTaM OCBOCHHS (eaepaibHOM
oOpasoBaTenbHOM MporpamMmbl cpegHero oodmero obpaszosanus (DOIT COO),
MpencTaBleHHbIX B DenepaqbHOM TOCYIapCTBEHHOM O0pa3oBaTEIbHOM CTaHIAPTE
COO, c yuérom Konuenuuu mnpenogaBaHus y4eOHOro mnpeamera «XuMus» B
o0Opa3oBaTelbHBIX opranm3aiusax Poccuiickoit deaepanuu, peaau3yomux OCHOBHBIC
oOpa3oBaTelbHbIE MPOrpPaMMbl, M OCHOBHBIX MOJOKEHUNH «CTpaTeruu pa3BUTHUS
BocniuTanus B Poccuiickoil @eaepaunn Ha nepuoa o 2025 roga» (Pacnopsbxenue
[IpaBurenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJOB K pa3pabOTKe NpOrpaMMbl MO XHMHH, K OIPEIEICHHIO
oOuieil crpaterun OOydeHHs, BOCIUTAHUS W Pa3BUTHUS OOYYaIOLIMXCS CPEIACTBAMU
yueOHoro npenmera «Xumus» s 10—11 kimaccoB Ha 0a30BOM ypOBHE COCTaBWIIM
koHuenTyanbHble nonoxenuss O®I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH,
COJICp)KaHUsI, PE3yJbTaTOB OOy4YeHUST W TpeOOBaHUUW K YPOBHIO TMOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0pa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTEeIbHOW ~ OpraHu3alvy, SIBIASETCS HEOThEMJIEMOM YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXKUT 3aBEpIIAIONIMM  ATaloM  peajdu3aludyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEW, MPUCYIIHX
LEJIOCTHON CHCTEME XUMHUYECKOr0 00pa30BaHMsl. DTH LIEHHOCTU KacaroTCs MO3HAHUS
3aKOHOB MPUPOJBI, (HPOPMUPOBAHHSI MUPOBO33PEHUS U OOLIEH KyJIbTYphl YEJIIOBEKA, a
TaK)Ke 3KOJIOTMYE€CKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U MTPUPOTHOM
cpene. Peanusyercss xummdeckoe oOpa3oBaHre 00ydarolIuXcsi Ha YPOBHE CPEAHEro
obmiero oOpa3oBaHUS CPEACTBAMH Y4E€OHOTO MpenMeTa «XHMHsS», COAEpPKaHHE U
MOCTPOEHUE KOTOPOr0 ONpPENETEHbl B MporpaMme Mo XHUMHUHU € y4ETOM CIeUPUKA
HAayKHM XUMUH, €€ 3HAYCHHS B NO3HAHUU MPUPOABI U B MATEPUAIBHON KU3HU
oOIIecTBa, a TaKXkKe C Y4ETOM OOIMX IIeJied W MPUHIMIIOB, XapaKTEpU3YIOIINX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CPeIHero oomiero odpa3oBaHms B Poccuiickoii
Qenepauum.

XUMHSA Kak 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HMIpaeT 0co0yi pojb B
COBPEMEHHOW IIMBWJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepraibHON KyIbTypbl. OHa
BHOCHT CBOH BKJaa B (OPMHUPOBAHHME PALMOHAIBHOTO HAYYHOT'O MBINUICHHS, B
CO3/IaHHME IIEJIOCTHOTO NPEJCTaBICHUS 00 OKPYXKAIOIIEM MHpE Kak O €IUHCTBE
NpUPOABl U YEJIOBEKa, KOTopoe (OpMUPYETCS B XMMHUM Ha OCHOBE IOHUMAaHUS
BELIECTBEHHOI'O0 COCTAaBa OKPYKAIOLIETO0 MHUPA, OCO3HAHUS B3aMMOCBSIZH MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTAMH IPUMEHEHHS.



TecHO B3aUMOJAEHCTBYS C JAPYTMMHU €CTECTBEHHBIMH HAayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThl0O MHUPOBOUM KYJIBTYPHI, HCOOXOAMMBIM YCIOBHEM YCTICIITHOTO
Tpyla M KU3HU Kaxjaoro wieHa oOmiectBa. CoBpeMEHHass XUMHUS KaK Hayka
CO3MJATENbHAsl, KaK HayKa BBICOKMX TEXHOJOIMI HalpaBlieHAa Ha pEUICHUE
rJI00ABHBIX  MPOOJIEM yCTOWYMBOTO PAa3BUTHUSI UYEIOBEUECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUIIEBOM, SKOJIOTHUECKON 0€30MaCHOCTU U OXPAHbI 3J0POBBSL.

B coorBerctBUM ¢ OOmMMMHU IEASIMA W TPUHLOUIAMU CPEAHETO OOIIEero
oOpa3oBaHus cojepxkanue npenmera «Xumus» (10—11 kmaccel, 6a30BbIil ypOBEHb
U3Y4YEHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIMIEKYIbTYPHYIO MOJATOTOBKY
00yyYaromuxcs, HEOOXOAUMYIO UM JJIsl BHIPAOOTKH MUPOBO33PEHYECKUX OPUEHTHUPOB,
YCIIEUTHOTO BKJIFOUEHUS B )KM3Hb COIIMYyMa, IPOJIOJKEHUSI 00pa30BaHUs B Pa3IuYHBIX
00J1aCTsSIX, HE CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMUEH.

CocraBnstomuMu ~ TipeiMeTa  «XUMHUS»  SBISIOTCS  0a30BbIE  KypChl —
«Oprannueckas xuMusi» U «OOm@ass W HEOpPraHUYecKass XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHusl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAayKH: CHUCTEMa
3HAHUM TI0 HEOPTaHUYECKOW XUMHUHU (C BKJIIOYCHHEM 3HAHWM M3 00IIe XUMUM) U
oprann4ecko xumuu. OOpMHUpPOBAHHWE JAHHOM CHUCTEMBl 3HAHUW IIPU U3YyUYECHUU
IpeaMeTa 00ecredrBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCEIO MHOT000pa3us BEIIECTB
Ha OCHOBE OOIIMX MOHATHI, 3aKOHOB ¥ TEOPUN XUMHUH.

Crtpykrypa comepxkanust KypcoB — «Opranudeckas xumusi» U «OOmas u
HEOpraHWYeCcKass XuUMUsS» CHOPMUPOBaHA B TMporpaMme M0 XHMHH Ha OCHOBE
CUCTEMHOr0 TMOAXOJa K M3YYEHHMIO Y4yeOHOro Marepuana U  0OyCIOBJIEHA
MCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUW Ha OMpPeneNEHHBIX TEOPETHYECKUX
ypoBHsix. Tak, B Kypce OpraHM4ecKoi XMMHUH BEIIECTBA paCCMATPUBAIOTCS Ha YPOBHE
KJIACCUYECKOM TEOPUU CTPOEHHUSI OPraHUYECKUX COCIMHEHHM, a TAKXKE HAa YPOBHE
CTEPEOXUMHYECKUX U AJIEKTPOHHBIX MPEJICTABICHUN O CTPOCHUU BelecTB. CBEICHUS
00 W3ydaeMblX B Kypce€ BelllecTBax HAalOTCid B Pa3BUTUU — OT YIJIEBOJOPOAOB 0
CJIOKHBIX OMOJIOTMYECKH AaKTUBHBIX COEOWHEHUH. B Kypce opraHuueckoll XuMuu
MOJIy4aloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUS
MepBOHAYAIbHBIC TIPEACTaBICHUS O XUMHUYECKOW CBSI3U, KIACCU(UKAIIMOHHBIX
MIPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOM
peakiuu.

[Tomr HOBBIM yrioM 3peHUs B mpeaMmeTe «XuMHUsS» 0a30BOro ypOBHS
paccMaTpUBaeTCsi HW3Y4YEHHBII Ha YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHus
TEOPETUYECKUM MaTepuall U  (PaKTOIOrMYecKue CBEIECHUs O BEUIECTBAX U
XUMHYECKON peakmuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudecKas
XUMUSD» OOyYarolmMMCsl TPEAOCTABISETCS BO3MOXHOCTh OCO3HATh 3HAUYCHUE
MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX M METOIOJIOTMYECKUX IMO3UIIHM,



rIyOoKe TIOHATh MCTOPUYECKOE U3MEHEHHEe (YHKIUNA OSTOro 3akoHa — OT
00001maroIIei 10 OOBACHSIONMIEH U TPOrHO3UPYIOIICH.

Envnag cucrema 3HaHMM O BaXHEMIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX M NPUMEHEHHM, a TAK)KE€ O XMMHMUYECKHUX PEaKUUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHUs aomnonHsercs B Kypcax 10 u 11 kimaccoB anemeHTamu
COJICpXKaHUs, UMEIOIIMMU KYJIbTYPOJIOTHMYECKUN U MPUKIATHON XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT TMOHUMAHHMIO B3aUMOCBSI3M XUMHHU C JPYTMMH HayKamH,
PAcCKpBIBAIOT €€ pOJib B MO3HABATEIBbHOM U MPAKTUUYECKOW IESTEIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCTIIUTAHHIO YBAXKEHUSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU U
MPAKTUUYECKUX TMPUIOKEHUNH XUMHH, MOMOTAIOT BBIMYCKHUKY OPHEHTUPOBATHCA B
OOILIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TMpoOJieMaX, CBS3aHHBIX C XUMHUEH,
KPUTUYECKHA OCMBICIUBATh MH(POPMAIIMIO U TPUMEHSATH €€ /I MOMOJHEHUS 3HAHUM,
pElIeHUs] MHTEIJIEKTYabHBIX U 3KCIIEPUMEHTAIbHBIX MCCIEN0BAaTENbCKUX 3aja4y. B
L[EJIOM CoJiepaHue ydyeOHoro mnpeamera «XuUMHUS» HAAHHOTO YPOBHS HU3Y4YCHUS
OPHUEHTHPOBAHO Ha (OPMHUPOBAHUE Y OOYUYAIOIIUXCS MHUPOBO33PEHUECKONW OCHOBBI
Ui TIOHMMaHHUs  (QuiIocopCKkux wuIeH, TaKuX Kak: MaTephualbHOE €IMHCTBO
HEOPTaHUYECKOTO U OPraHUYECKOTO MHUpPA, 00YCIOBICHHOCTh CBOWMCTB BEIIECTB HX
COCTaBOM U CTPOEHHUEM, MMO3HABAEMOCTh MPUPOAHBIX SBJICHUN MYyTEM IKCIEPUMEHTA
W pEIICHHS TMPOTUBOPEYUN MEXIy HOBBIMU (aKTaMHM U TEOPETHUUYECCKUMHU
MPEANOCHUIKAMHU, OCO3HAHHE POJIM XMMUU B PEUICHUH DKOJOTHYECKUX NpolsieM, a
TaK)Xe TPoOJIeM COEpeKEHUsT DHEPTETUUIECKUX PECYPCOB, CHIPhS, CO3JaHUS HOBBIX
TEXHOJIOTMI U MaTEpPUAIIOB.

B mmaHe ©pemieHus 3aga4 BOCHUTAHUA, pPa3BUTUA U COLMATIU3aLUU
OOy4YarIMXcsd TMPUHATHIE NPOrPaMMON IO XUMHH TOJIXOJbl K ONPEEICHHUIO
COMEpKaHUsI W TIOCTPOCHHS TpEeIMeTa MpeayCcMaTpuBarOT  (OPMHPOBAHUE
YHUBEPCAJIbHBIX YU4E€OHBIX JEeUCTBUM, UMEIOINX 0a30BO€ 3HAUCHHE JJIsl Pa3TUYHBIX
BUJIOB JESATEIBHOCTU: pELIEHUs MpodiieM, TOUCKa, aHaliu3a U 00paboTKu
uHboOpMaIuK, HEOOXONMMBIX [JIsi TNPUOOPETEHUS OMbITa MPAKTUYECKOH U
MCCIIEIOBATEIBCKON eI TENbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MMO3HAHUU XUMUHU.

B npaktuke mnpenomaBaHus XUMHUU KaKk Ha YpPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CpPEAHEro o0IIero oopa3oBaHus, MPHU OIMpEaeSeHUN
COJIEpKATENbHOW XapaKTEpPUCTUKKU I1eleld HU3ydeHHs] TMpeaMeTa HanpaBiIeHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJUIMOHHO MpU3HAETCS (OPMUPOBAHHUE OCHOB
XUMUYECKOM HayKu Kak O0JacTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOU
NEATETbHOCTA YEJIOBEKAa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C
METOJIMYECKOW TOYKH 3PEHUsI TAKOM NOAXOJ K ONPEACICHUIO LENEH H3y4YEeHUS
npeaMeTa SBIISIETCS. BIIOJIHE ONPaB/IaHHbBIM.

CornacHO [aHHOW TOYKE 3pEHHs TJaBHBIMH LEISIMU H3YyYCHHS IIpeAMeETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:



e (¢dopMHpOBaHHWE CHCTEMBbl XHMHYECKHX  3HAHUH  KaK  BaKHEHIIEH
COCTaBJISIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHUPAa, B OCHOBE KOTOPOWU
JexaT KIIOYeBble TOHATHA, (yHIAMEHTalbHbIE 3aKOHbI U TEOPUU XHUMUH,
OCBOEHHUE $3blKa HAYKH, YCBOEHUE M TMOHMMAaHUE CYIIHOCTH JOCTYIHBIX
00001IIeHNIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHEH UX
Pa3BUTHUS U CTAHOBJICHHUS;

e (¢opMHUpOBaHUE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEaKIUi, HEOOXOAUMBIX JJIsi TPUOOPETEHUS YMEHHI
OPUEHTUPOBATHCSA B MUPE BEIIECTB U XUMUYECKUX SBICHUHN, UMEIOLIUX MECTO
B NIPUPOJIE, B IPAKTHYECKON U TOBCEIHEBHON KU3HU;

e Ppa3BUTHE YMEHUN U CIIOCOOOB JEATEIIBHOCTH, CBSA3aHHBIX C HAOJIIOJACHUEM U
OOBSICHEHHEM  XHMMHUYECKOTO  OJKCIEPUMEHTa, COONIOJCHUEM  IpaBUIl
0e301acHOr0 OOpaIeHUs C BEIICCTBAMM.

Hapsny ¢ atuMm, copep:kaTenpbHasi XapaKTEpUCTHUKA LEIEH W 3aa4 U3y4YCHUS
MpeaMeTa B MporpaMme Mo XMMHM YyTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM TIPUOPUTETAMH B CHUCTEME CpemHero obmero ooOpasoBanus. CeromHs B
MPETNOJJaBaHNH XMUMHUH B OOJBIICH CTENeHU OTAAETCS MPEANOYTEHUE MPAKTHIECKOU
KOMITOHEHTE COJICp>KaHUsI 00yUEHUSs, OPUCHTUPOBAHHOM Ha MOJTOTOBKY BBIITYCKHUKA
o011e00pa30oBaTe/IbHONW  OpraHu3alliy, BIAJCIONIer0 He HaOopoM 3HaHUN, a
(GYHKIHOHANBHOM TPaMOTHOCTBIO, TO €CTh CIOCO0aMM M YMEHUSIMU AKTHUBHOT'O
MOJIyYEHUS] 3HAHUM U TMPUMEHEHUS UX B PpEATbHOW JKU3HU IS PELICHHS
MPAKTUYECKUX 3a7a4.

B cBsi3u ¢ 3TUM npu U3ydeHUU NpeameTa «XUMHUs» JOMUHHUPYIOIIEE 3HAUEHUE
MPUOOPETAIOT TAaKKUE LIETH U 33741, KaK:

aganTanysi 00yJaronuxcsi K YCJIOBHSM JIUHAMUYHO DPAa3BHUBAIOIIETOCS MHPA,
dhopmupoBaHue MHTEJUICKTYaJIbHO pa3BUTOM JUYHOCTH, FOTOBOM K
caM000OpPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIHHOMY NPUHATHIO TPaMOTHBIX
pelieHnii B KOHKPETHBIX >KMU3HEHHBIX CHUTYallMsSIX, CBA3AHHBIX C BEIIECTBAMH U UX
MIPUMEHECHUEM;

dbopmupoBaHue y  OOydYalOlIMXCA  KJIIOUEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIUH), HMEIOIIUX YHUBEpPCAIbHOE 3HAYEHWE JJIS PpPa3JIUYHBIX BHJIOB
JEATENBHOCTU: PEIIeHUsT MpoOJeM, MOWCKa, aHaiuu3a U 00padOoTKM HWH(OpPMAIIHH,
HEOOXOJUMBIX JJIsI MPUOOPETEHUS OIbITa ACATEILHOCTH, KOTOpask 3aHUMAET BaKHOE
MECTO B IIO3HAHUM XHMHH, A& TAKXKE [JI OLUEHKH C TMO3UIMKA HSKOJOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB U XMMHUYECKUX MPOIIECCOB HA OPTaHU3M
YEJI0BEKa U MPUPOJHYIO CPENY;

pa3BUTHE IIO3HABATEIBHBIX HWHTEPECOB, HWHTEIUICKTYaJbHBIX W TBOPUYECKHX
CIIOCOOHOCTEM O0YYarOMIMXCsl: CIIOCOOHOCTH CaMOCTOSITEIbHO MPUOOpPETaTh HOBBIC
3HAHMS 110 XMMHUH B COOTBETCTBUU C >KU3HEHHBIMU MOTPEOHOCTSIMHU, MCIIOIH30BAThH



COBpEMEHHbIE MH(POPMAIMOHHBIE TEXHOJOIMM JUIS MOHMCKAa U aHalu3a yd4eOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMAIIM XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHrEe U Pa3BUTHE Yy OOYYAIOMIMXCS aCCOIUATHBHOI'O U JIOTUYECKOTO
MBIIIICHHS, HAOIIOAATENbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHWU U TPOBEICHUU XUMHUYECKOIO
9KCIIEPUMEHTA;

BOCIIUTAHWE y  OOydalluxcsi  YOEKIEHHOCTM B  T'YMaHHCTHYECKOU
HANpaBJICHHOCTH XUMHH, €€ Ba)XHOH pOJIM B pPEUICHHH TJO0AIBHBIX MpodiieM
palMoOHAIBHOIO MPUPOAOIOIb30BaHUs, MOMOJHEHHUsSI YHEPreTUYECKUX PECYPCOB U
COXpaHEHHUS TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OepeKHOTO
OTHOIIIGHUS K TPHPOJE U CBOEMY 3JIOPOBBIO, a TaKKe NPUOOPETEHHS OIbITa
UCIIOJIb30BAaHUSl TIOJYYEHHBIX 3HAHUM JUIl TPUHATUS TPAMOTHBIX pEIIEHUH B
CUTYalUsIX, CBA3AHHBIX C XMMHUYECKUMU SIBJICHUSIMMU.

B yuebHOM miaHe cpegHero oomero oopazoBaHus NpeaMeT «XuMus» 0a30BOro
YPOBHS BXOAMT B COCTaB MPEAMETHOM 00sacTi «ECTEeCTBEHHO-HAYUHBIEC TPEIMETHI.

OO1iee ynca0 4acoB, OTBEAEHHBIX JJI M3Y4YEHHs] XMMHM, Ha 0a30BOM YPOBHE
cpemHero odmiero oopasoBanus, cocrabisier 68 gacoB: B 10 kimacce — 34 gaca (1 gac
B Heeno), B 11 knacce — 34 vaca (1 gac B Hezeno).

COIAEPXKXAHUE OBYUYEHUA
10 KITIACC
OPITAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XUMUM

[Ipeamer opraHuyeckoil XMMHUM: €€ BO3HUKHOBEHHUE, PA3BUTHE U 3HAUYCHHE B
MOJIYYEHUH HOBBIX BEIIECTB W MaTepuaioB. Teopusi CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. byrnepoBa, e€ ocHoBHBIe ToNokeHHsI. CTPYKTypHBIE (hOPMYIIBI
opraHuyeckux BeiiecTB. ['omonorus, nzomepusi. XMMUYECKasi CBSI3b B OPraHUYECKUX
COEJIMHEHUSX — OJJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kimaccudukanuu OpraHUYECKUX BemiecTB. HomeHkaTypa
OpraHUYECKUX COCJUHEHHM (CUCTeMaTHYecKas) W TpUBUAJIbHbIE Ha3BaHUSA
BOKHEUIIINX MPECTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METO/bl M3yYEHHUs BEIIECTB W WX MpEeBpalleHU:
O3HaKOMJICHHE C 00pa3laMu OpraHUYECKUX BEIIECTB M MaTepuaiaMu Ha UX OCHOBE,
MOJIEIMPOBAHUE MOJIEKYJI OpPraHMYECKHMX BELIECTB, HAOJIIOJIEHHUE W OIUCaHUE
JIEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAlICHUI0 OPTraHUYECKUX BEUIECTB MPHU
HarpeBaHu (MJIaBjieHue, OOyTrIMBaHUE U TOPEHNUE).



Yraesoaopoabl

AJIKaHBI: COCTaB W CTpPOEHUE, TOMOJOTMYECKHMU psaa. MeraH U 3TaH —
MPOCTEUIINE MPEICTABUTENN aJKAHOB: (PU3MYECKHWEe U XUMHUYECKHE CBOMCTBa
(peakuu 3aMelIeHUsT W TOpPEHHUA), HAXOXKJACHUE B TMPHUPOAE, MOIyYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, FOMOJOTMYECKH psia. DTWIEH U NPONWIEH —
MPOCTEUIINE MPEICTABUTEIN AJKEHOB: (PU3NYECKHE U XUMHUYECKHE CBOMCTBa
(peak  TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATALNH, OKUCICHUS U
NOJIMMEpPU3AILMH), TIOJTyYeHUE U TPUMEHEHUE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyragueH-1,3: cTpoeHue, BaxkHeEIIHe
XUMHUYECKHE CBOMCTBa (peakuus mnoiuMmepuszanuu). I[lonmydeHue CHHTETHUYECKOIO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U1 OCOOCHHOCTH CTPOEHUS, TOMOJIOIHYECKUH psiA. ALETHIIEH —
NPOCTEUIINN  MPEICTABUTENh AJKUHOB: COCTaB, CTPOEHUE, (PUBHYECKHE U
XUMHYECKUE CBOMCTBA (peakiuu THIPUPOBAHMS, TaJON€HUPOBAHMS, TUAPATALIMH,
ropeHus), NOJIy4YEeHNUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, crpoeHue, (u3MUECKHE U XUMUYECKHE CBONCTBA
(peakiuy TrajJoreHUpOBaHUST U HUTPOBAHUS), TMOJYUYEHHE U TNpPUMEHEHue. 10.1yon:
cocmas, cmpoenue, uzuiecKue u Xumuyeckue c8otucmaa (peakyuu 2aioeeHupo8aHus
U HUMPOBAHUs), NoyyeHue u npumeHenue. TOKCUYHOCTh apeHOB. | eHeTmueckas
CBSI3b MEKy YIJI€BOAOPOJAMH, IPUHAIICKAIIMMU K PA3JINYHBIM KJIaccaMm.

[IpuponHblEe HMCTOYHMKHM YIJIEBOAOPOAOB. IIpuponHbld ra3 W IOIyTHBIE
Hersaupie Taszpl. Hedts u e€ mpoucxoxaenue. Crnocodwl mnepepaboTku HedTH:
MEPEroHKa, KPEeKUHT (TepMHUUYECKUM, KaTalUTUYECKUi), muponus. I[IpogykTsl
nepepaboTku HeTH, WX TMPUMEHEHHE B MPOMBIIUICHHOCTH M B ObITy. KaMeHHBIN
yTOoJb ¥ NPOAYKTHI €ro nepepadoTKH.

OKCIIEpUMEHTAJIbHBIE METOABbl HW3YYEHHsI BEIIECTB M UX [PEBPALLICHUI:
O3HAKOMJIEHHE C 00pa3lamMu IIacTMacC, KayuyyKoB U pe3uHbl, Koyuiekuuu «Hedtb» n
«YTonp», MONEIUPOBAHUE MOJIEKYJ] YTIEBOJOPOAOB M TaJOrE€HOIPOU3BOIHBIX,
MIPOBEICHNE NPAKTUYECKOW PabOThI: IOJYUYEHHUE ATUIIEHA U U3yYEHHUE €r0 CBOMCTB.

Pacuérunle 3amaun.

Bbrunciaenuss 1Mo ypaBHEHUIO XHMHUYECKOW peakuuu (Macchl, 0oO0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NPOMYKTA PEAKLUWU 110 W3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJJHOTO M3 MCXOJHBIX BEILIECTB UM MPOIYKTOB PEAKIUN).

Kuciopoaconepskamue opraHu4ecKue CoeJHHEHUA

IIpenenbHplE OOHOATOMHBIE CHOUPTBL. MeETaHOT MW 3TaHOI: CTPOCHHME,
¢uznyeckue W XHUMHYECKHE CBOMCTBA (peakilMM C AaKTUBHBIMU MeETaJUIaMH,
raJIOr€HOBOJIOPO/IAMH, TOpEHHUE), TMpUMEHEeHUe. BoaopolnHble CBSI3M  MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.



MHoOroaroMHbl€ CITUPTHL. DTUICHTIIUKOIb M TIUIEPUH: CTpOSHUE, (Pu3nuecKkue
U XHMHYCCKHE CBOMCTBA (B3aMMOJCHCTBHE CO IIEJIOYHBIMH  METaJNIAMH,
KaueCTBEHHAsl peaKlus Ha MHOr0aTOMHBbIE CHOUPTHI). /[lelicTBUE Ha OpraHu3M
yenoBeka. [I[puMeHenne riuumepuHa U STUICHTJIMKOJS.

@deHon:  CTPOCHHE MOJEKYJNbl, (U3UYECKUEe UM XHMHYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne penona.

Anbnerunibl U kemonsi. DopmanbAeru, aleTalbIerul: CTpoeHUe, GU3UIECKUEC
U XUMHYECKHE CBOMCTBA (PEAKIMM OKHCJICHUS W BOCCTAHOBJICHMS, KAYECTBEHHBIC
peakIum), IoJydeHHue U IpUMEHEHHE.

OIHOOCHOBHBIE TMpEEIbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHAst
KHUCJIOTBI: CTpO€HHUE, (PU3NUECKHE M XUMHUYECKHE CBOMCTBa (CBOWCTBA, OOIIME JJIs
KJIacca KHUCIIOT, peakus dTepuduKaIum), mojriydeHrue u npuMmeHenue. CteapuHoBas v
OJICMHOBAsl KHUCIIOTHI KaK IMPEJICTaBUTEIIM BBICIINX KapOOHOBBIX KHCJIOT. MblTa Kak
COJIU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEEe JEHCTBHUE.

CnoxHbie 3Qupbl Kak MPOU3BOJAHBIC KAPOOHOBBIX KUCIOT. [ MAPONIU3 CIOXKHBIX
sapupoB. Kupwl. ['maponus xupos. [Ipumenenue >xupoB. buonmoruueckas poib
KUPOB.

VYraeBonbl: cocTaB, kiaccudUKalus yrieBoJaoB (MOHO-, U- U MOJUCAXAPHUJIBI).
['moko3a — mpocTedimuii MoOHOcaxapuja: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIbI,
busnyeckue U XUMHUYECKHe CBOMCTBa (B3ammojeiictBue ¢ ruapokcuaom meau(ll),
OKHCJIEHHE aMMHUAYHBIM pacTBOpoM okcuiaa cepedpa(l), BocctaHOBIEHUE, OPOKEHHE
[JIIOKO3bI), HAaXOXJEHUE B TPUPOJE, MpPUMEHEHUEe, Ouojoruyeckass poJib.
dotocunTe3. OpyKTO3a Kak H30Mep TIIFOKO3HI.

Kpaxman u memnmtoiio3a Kak NpUpOAHbIE ToiduMepbl. CTpoeHHE KpaxMmajia U
nemwtonao3bl.  dusmyeckre U XUMUYECKHE CBOMCTBa Kpaxmana (THIpOJIu3,
KaueCTBEHHAsI PEAKIIUSI C HOJIOM).

DKCIIepUMEHTAJIbHBIE METOABl HW3yYEHMs] BEIIECTB M WX IMPEBPAIICHHI:
MpOBEJICHNE, HAONIOJICHUE W OINHUCAaHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE ITaHOJIA
okcugoM Meau(ll)), MHOroaToMHbBIX CHOUPTOB (B3aMMOJEHCTBHUE TJIMLEPUHA C
ruapokcuaomM meau(ll)), ampaerumoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHA
cepeopa(l) u rugpokcumom wmeau(ll), B3ammMopelicTBue Kpaxmana C HOIOM),
MIPOBEJICHUE MPAKTUYECKON PadOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHnnle 3agaun.

BeluncneHuss 1o ypaBHEHHMIO XHMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM NPOJYKTa PEaKUUU IO U3BECTHBIM Macce,
00BbEMY, KOJTUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINHN).

A3oTcojiepxkaniue OpraHnudecKrue COSTUHCHMS.



AMHMHOKHUCIOTBI Kak aM(pOTEpHBIC OpPraHUYECKHE coeauHeHHs. Duznueckue u
XUMUYECKHE CBOWCTBA aMHHOKHCJIOT (Ha mNpHMepe TIWIHHA). buomornueckoe
3HAYCHHE aMUHOKHUCIIOT. [lenThb.

benkn kak TpuUpoJHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuyHasi,
BTOPUYHAS M TPETHYHAS CTPYKTypa OenKkoB. XUMHYECKHE CBOMCTBAa OEIKOB:
TUIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINH Ha OCIKH.

DOKCHEpUMEHTAIbHBIE METOABl HM3YyYCHUs BEMICCTB W WX MPEBpaICHUI:
HAOJIOJIEHHE M OINMCAaHHWE JIEMOHCTPAIMOHHBIX OIBITOB: JEHATypallus OCJIKOB MpHU
HarpeBaHUM, [IBETHBIE PEAKIIMHU OCIIKOB.

BricokoMoJieKyJISIpHbIE COeIMHEHUs

OCHOBHBIC TIOHATHSI XWMHH BBICOKOMOJICKYJISIPHBIX COCIMHCHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENCHb IOJMMEPHU3AIlud, CPEAHSS MOJICKYJIsSpHas
Macca. OCHOBHbIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCAMHEHUNH —
MOJIMMEPHU3AIIHS ¥ TIOTUKOHCHCAITHSI.

DKCIEpUMCHTAIbHBIE METO/Abl HM3YyYCHHUs BEIICCTB W HX IPEBpaICHHI:
O3HAKOMJICHHE C OoOpa3llaMu MPHPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenmMeTHbIe CBA3U.

Peanuzanmss M&XNpeMETHBIX CBSI3CH MPU N3YYECHUU OPraHUYEeCKON Xumun B 10
KJIacCE€ OCYIIECTBIISCTCS 4Yepe3 HCIOIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHSATUH, SBISIFONIUXCS CUCTEMHBIMHU JUISl OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mue ecTeCTBEHHO-HAY4YHBIC TMOHSTHS: SBJICHHE, HAy4YHBIM (DaKT, THIOTE3a,
3aKOH, TEOpHWs, aHAJIW3, CHHTE3, KiIacCU(UKaIMs, MEPHOIUYHOCTh, HAOJIOJICHHUE,
HU3MEpEHHe, DKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusnka: Marepus, DJHEpPrus, Macca, aroM, DOJEeKTPOH, MOJIEKYJa,
DHEPTreTHYCCKUM YPOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHoe COCTOSHHUE BEIECTBA,
(bU3UYeCKHE BETUIMHBI U SAMHUIIBI UX U3MEPCHHS.

buonorus: knerka, opranusm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OHWOJOTHYECKH aKTHUBHBIC BemiecTBa (OCNKH, YrIEBOABI, JKUPBI,
(dhepMeHTHI).

I'ecorpadusi: MuHEpaJIbl, TOPHBIC MOPOIBI, IOJIE3HBIE HCKONAeMbIe, TOILIMBO,
PECYpCHL.

TexHoMOrus: MUIIEBbIC IPOIYKTHI, OCHOBBI PAIIMOHATIBLHOTO IMUTAHUS, MOIOIITUE
CpelICcTBa, JIEKAPCTBEHHbIE M  KOCMETHYECKHE TIpenapaThl, MaTepuaiabl U3
MCKYCCTBEHHBIX 1 CHHTETHYECKHIX BOJIOKOH.

11 KJIACC



OBIIAA U HEOP'AHUYECKASA XUMUA

Teopernyeckne OCHOBbI XUMUHU

XHUMHUYECKHUI 351eMeHT. ATOM. fI1po aroma, U30TOIbI. DJIEKTPOHHAs 000JI0UKa.
DHepreTUYecKre ypOBHH, MOAYPOBHH. ATOMHBIC opOuTamu, S-, P-, O- 3JIEMEHTHI.
OcoOeHHOCTH pacrpeeieHus] dJeKTPOHOB MO OpOUTaIsiM B aToMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpaIIHs ATOMOB.

Ilepnognueckuii 3akoH u [lepronnueckas cucremMa XMMHUYECKUX dJIEMEHTOB /.
N. MenpeneeBa. CBs3b NEPUOAMYECKOTO 3aKoHAa U Ileproanueckol CHCTEMBI
xuMmuyeckux syeMeHToB JI. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHHS CBOWCTB XUMHUYECKHUX HJIEMEHTOB W
00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB 10 TPYIaM U MepruogaM. 3HauYeHNe
MEPUOIUUECKOT0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XUMHUUYECKash CBSI3b. BHIBI XUMHYECKOW CBSI3U
(KOBaJICHTHAsl HEMOJSpHAs W TOJNSpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJIEHTHOM XHMMHUYECKOW CBsi3u (OOMEHHBIH U  JIOHOPHO-
akienTopHeiil). BopopoaHass cBs3b. BalleHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTD.
Crenenb okuciieHus1. IOHbI: KATUOHBI U AHUOHBI.

BemiecTBa MOJNIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. [WIBl KPHUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT THUIMA KPUCTAJUIMYECKON PEIIETKU.

[TonsiTe o pucnepcHbIX cuctemax. VICTHHHBIE W KOJUIOMJHBIE PaCTBOPHI.
MaccoBas 1011 BEIEeCTBa B PaCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEMHECHUU. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTHueckass CBA3b HEOPraHUYECKHX BEILECTB,
MPUHAJJICKAIMX K PA3JIMYHBIM KJIACCaM.

Xummueckas — peaknmsa.  Knaccupukamuss — XUMHUYECKMX — peakimii B
HEOPraHUYECKOW U OPraHNYECKON XMMHUU. 3aKOH COXPaHEHHSI MacChl BEIIECTB, 3aKOH
COXPAHEHHUSI U TIPEBPAICHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3iudHbIX ¢akropoB. OOpaTtumbie
peakuuu. XUMHYECKOE€ paBHOBecue. DakTOpbl, BIMSAIONIME HA COCTOSIHUE
xuMuueckoro pasHosecus. [Ipunuun Jle Hlarense.

OnektponuTnyeckas auccoruanusa. CuibHbIe W ciiabblie dekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, [IETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEILHBIEC PEAKIIUU.

OKCNIEPUMEHTAIbHBIE METOJbl M3yYE€HHUS BEIIECTB W UX MPEBPALLCHUI:
nemMoHcTpanusa tabnun «llepuognueckas cucremMa Xxumudeckux snemento J[. .
MenpeneeBa», W3ydeHHWE MOJAENEH KPUCTAJUIMUYECKUX pPEMIETOK, HAOMIOIeHHUE U
OMHUCAHUE JIEMOHCTPAIIMOHHBIX M JJA0OOPATOPHBIX OMBITOB (Pa3IOKEHHE MEPOKCH]IA



BOZOPOJIa B IIPUCYTCTBUM KaTAIN3aTOPA, ONPEACICHUE CPENbl PACTBOPOB BEILECTB C
MOMOIIBI0 YHUBEPCATILHOTO HHAWKATOPA, PEAKIIMH MOHHOTO OOMEHA), MPOBEICHHE
MpaKTUYECKON paboThl «BnusHuEe pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peakium».

Pacuérnbie 3anaum.

PacuéTtei 1o ypaBHEHHSAM  XUMHUYECKHX pPEaKUUMid, B TOM  YHUCIE
TEPMOXUMUYECKUE PACUYETHI, PACUETHI C MUCIIOJIB30BAHUEM IOHIATHUS «MACCOBas JOJIS
BELECTBA.

Heopranuueckass xXumust

Hemeramnel. [lonoxxenune Hemeramnos B [leproanyeckoil cucTeEMe XUMUYECKAX
sanementoB J[. M. MenneneeBa U OCOOEHHOCTHM CTPOEHHS aToMOB. Duznyeckue
CBOMCTBa HEMETAJUIOB. AJLTOTPONUs HEMETAUIOB (Ha MpUMepe KUCIOpOaa, CEphI,
dbocdopa u yriaepona).

XUMUYECKUE CBOMCTBA BaXHEUIIMX HEMETA/IOB (TaJIOT€HOB, CEphI, a30Ta,
dbocdopa, yriepoaa U KpeMHHUS) U UX COCTUHEHHUHN (OKCHJIOB, KUCIOPOICOAEPKAIINX
KHCJIOT, BOJOPOAHBIX COCINHEHUN).

[IprumeHeHne BaXXKHEUIIINX HEMETAJUIOB U UX COETUHECHU .

Merannsl. [lonmoxenne meraiuioB B Ilepuogmyeckoil cucTeMe XHMHYECKHX
anemeHtoB J[. M. MenneneeBa. OcOOEHHOCTH CTPOEHUSI AJIEKTPOHHBIX 000JIOYEK
aToMoB MeTaiyioB. OOmme ¢usmyeckue cpoiictBa MeTauioB. CIlaBbl METasUIOB.
DNEeKTPOXUMHUYECKHUH sl HAIPSHKEHUM METAIIIOB.

XUMUYECKUE CBOMCTBA BaXKHEUIIMX METAJUIOB (HATPUM, KaJlMil, KaJIbIIUiA,
MarHui, amfOMUHUH, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COEIUHEHUH.

OO6mwme crocoObl ToNy4eHHs MeTayyioB. [IpumMeHeHune MeTaiioB B OBITY U
TEXHHUKE.

OKCNIEPUMEHTAIBHBIE METOJbl M3yYE€HHUS BEIIECTB W UX MPEBPALLCHUI:
M3y4eHHE KOJUIeKIMU «MeTauibl M CIUIaBbl», OOpa3lOB HEMETAJJIOB, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a/a4, HaONIOJCHHUE MW OMNHCAaHUE JAEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aUMOIEHCTBUE THIPOKCUAA ATIOMHUHHUS C PACTBOPAMHU
KHCJIOT U LIEJI0YeH, KaYeCTBEHHbIE PEaKI[MU Ha KATUOHBI METAJIIOB).

Pacuérunle 3amaun.

Pacuérer Macchl BemiecTBa WM 00BEMa Ta30B MO W3BECTHOMY KOJIMYECTBY
BELIECTBA, MAacce€ WIM O0BEMY OJHOIO M3 YYaCTBYIOIIMX B pPEAKUUU BEILIECTB,
pacu€rbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MIPOIYKTOB PEAKIIMH, €CIIU OJJHO U3
BELIECTB UMEET TPUMECH.

XUMHUSA U KU3Hb

Ponp xumuu B 00ECNEUEHUM SKOJIOTMYECKOM, IHEPreTUUECKONW U MHUIIEBOU
0e30MacHOCTH, pPa3BUTUM MeAUIUHBL. [loHSATHE O Hay4yHBIX MeEToAaxX MO3HAHUS
BELIECTB U XUMUYECKHUX PEAKIIUH.



[IpencraBiaenus 06 OOIIKMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO MOJTY4YEeHUS
BAKHEUILIMX BEILIECTB.

YenoBek B MHpE BEHIECTB M MATEPHUANIOB: BAXHEWIIHME CTPOUTEIIBHBIC
MaTepHaJIbl, KOHCTPYKIIMOHHBIE MAaTEpUabl, KPacKH, CTEKJIO, KepaMuKa, MaTepuabl
U1 3JIEKTPOHUKH, HAHOMATepHUaJbl, OpraHu4eCKie U MUHEPAIbHBIEC YI0OpEHUsI.

XuMHUsL M 310pOBbE YEIOBEKA: MPAaBWIA HCIIOIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, NpaBujia OE30MACHOIO KCIIOIb30BAHUS MPENapaToOB ObITOBOW XHMHH B
IIOBCETHEBHOM JKU3HMU.

MexnpeamMeTHbIe CBA3U.

Peanuzanus MexnpeIMeTHbIX CBA3EH MTPU W3YyYEHUHU OOIIEH U HEOPraHUYECKON
xumuH B 11 Kiacce ocymiecTBiIsieTcsl Yepe3 UCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAay4YHbIX IIOHATUH, TAaK W IOHATUH, SBISAIOLIUXCS CUCTEMHBIMHU JUIS OTHEJIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAyYHOI'0 LIUKJIA.

OOmre ecTecTBEHHO-HAYYHbIE MOHSTHS: Hay4dHbId (aKT, THIOTE3a, 3aKOH,
TeOpus, aHalu3, CHUHTE3, KiIaccupukauus, MEPUOAUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SABJICHUE.

@usuka: marepus, HEPrus, Macca, aToM, JJEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOIl, PaJIlOAaKTUBHOCTb, MOJIEKYJIA, DHEPTETUUYECKUN YpOBEHB, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, (M3MUECKUE BEIMYMHBI U EIUHUIBI HUX
U3MEPEHHUs, CKOPOCTb.

buonorus: kierka, opraHm3M, OSKOcuUCTeMma, Ouocepa, Makpo- W
MUKPO3JIEMEHTBI, BUTAMUHBI, 0OMEH BELIECTB B OpraHU3ME.

['eorpa¢usi: MuHepaisbl, TOpHbIE MOPOJBI, IOJIE3HBIE HCKONAEMbIE, TOILUIUBO,
peCYpCBL.

TexHOMorusa: XMMHUYECKass IPOMBIIIICHHOCTh, METAJUIYpPIrus, IPOU3BOJICTBO
CTPOUTENIBHBIX MAaTE€pPUAJIOB, CEIbCKOXO3IMCTBEHHOE IPOM3BOJCTBO, IHILEBAs
IIPOMBIIIEHHOCT, (dapmalieBTUUYECKass ~ MPOMBIIUIEHHOCTD, IIPOU3BOJICTBO
KOCMETMYECKUX MPEnaparoB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTEpHUaJIOB,
ANEKTPOHHAS NMPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3VIJIBTATbBI OCBOEHHA [TPOI'PAMMSBI 10 XUMHNHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnuBaer TpeOOBaHUS K pe3yjabTaTaM  OCBOEHUS
OoOydYarolMUMHCsL TPOrpaMM  CpeaHero oOmero oOpa3oBaHus (JIUYHOCTHBIM,
METanpeIMETHbIM U  NpeaMeTHbIM). HaydyHO-MeToIU4YecKol  OCHOBOM ISt



pa3pabOTKN TUTAHUPYEMBIX pE3yJIbTAaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUS SBISIETCS CUCTEMHO-IEATETLHOCTHBINA MTOAXOI.

B CcoOTBEeTCTBUM C CHCTEMHO-JESTEIBHOCTHBIM TIOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS npeamera «XUMHS» Ha YPOBHE CPEIHETO
o01rero oOpa3oBaHus BBIJICICHBI CICTYIOIINE COCTABISIONIHE:

OCO3HAHHE OOYYAIOIIMMHUCS POCCHMCKON TPaXTAHCKOH HWIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIIPE/IEIICHUIO;

HaJIMYKE MOTUBAIIMU K 00yUYEHUIO;

I[[eJICHATPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHI JIMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAULIMA 0a30BOM HAYKU XUMUMU;

FOTOBHOCTh U CHOCOOHOCTh OOY4YarOMIMXCA PYKOBOJCTBOBAaTbCA B CBOEU
NEATETbHOCTA 1EHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYUIUMU LEIOCTHOM
CUCTEME XMMHYECKOTO0 00Pa30BaHUs;

HaJu4yue MPABOCO3HAHUS IKOJIOTUUYECKON KYJIbTYphl M CHOCOOHOCTH CTaBUTh
1[EJIU U CTPOUTH KU3HCHHBIC TUIAHBI.

JInyHOCTHBIE pe3ylbTaThl OCBOCHUS NpeAMeTa «XHUMHS» JIOCTUTAIOTCA B
CNMHCTBE Yy4eOHOM W BOCHUTATEIBHOW JEATETLHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U
ujeallaMi POCCUICKOr0 Ipa’KJaHCKOro 00IecTBa, MPUHATHIMU B 00IIECTBE HOPMaMU
W TpaBUJaMU TOBEJEHUS, CIOCOOCTBYIOUIMMHU IpOIleccaM  CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTU 00YUYarOIINXCS.

JIuyHOCTHBIE  pe3yabTaThl OCBOCHUS MOpeaMeTra «XHUMHS»  OTpa)karoT
chOpMHUPOBAHHOCTh ONbITa IO3HABATEIBHOM M TPAKTUYECKON AESATEIbHOCTU
Oo0y4JarIMXcs MO peanu3alii NPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpamaaHCKOr0 BOCIIMTAHMS .

OCO3HaHMs O0YYAIOUIUMUCS CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH,
YBa)KECHHS K 3aKOHY U ITPaBONOPSAKY;

MpEACTABICHUSI O COIMAJIBHBIX HOpPMax U TMpaBWiIaX MEXKITUYHOCTHBIX
OTHOIIICHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESATEIbHOCTU MPU CO3AAHUN YUECOHBIX
MIPOEKTOB, PEIIEHUN YYEOHBIX M TO3HABATEIBHBIX 33/1a4, BBHITTOJIHCHUH XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TMPUHUMATh MOTHUBBI, HAMEpPEHHUS, JIOTUKY H
apryMEHTBI IPYTUuX MPHU aHAIU3E PA3JTUYHBIX BUJOB YU4EOHOU NEATEIbHOCTH;

2) NIaTPUOTUYECKOTO BOCTIMTAHMA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAYYHOMY HACIEAUIO
OTEUYECTBEHHON XUMUU;



YBaXEHUsS K IMPOILIECCYy TBOpUECTBa B 00JacTM TEOPUU M TMPAKTUYECKOTO
NPUMEHEHUS XMMHH, OCO3HAaHHS TOTO, YTO JOCTH)KEHHMS HAyKH €CTh pPe3yibTar
JUIATENBHBIX ~ HAOMIOJEHWH,  KPOIOTIMBBIX  JIKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSIHHOT'O TPYJa YYEHBIX U MIPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYUYEHUHU U MOCIEAYIOLEM aHATU3e
uHGOpPMAIUHU O IEPEOBBIX TOCTIKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

HPABCTBEHHOT'O CO3HAHUSI, ’TUYECKOTO MOBE/ICHHUS;

CHOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHbBIE C XMMHUYECKUMU SIBJICHUSIMH, U
OPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HAa MOpPATbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OILIEHUBAaTh CBOE TMOBEICHHME W TOCTYNKH CBOUX TOBApHUIICH ¢
NO3UIMI HPAaBCTBEHHBIX M TIPAaBOBBIX HOPM M OCO3HAaHUE IOCIEACTBUH ATHX
MOCTYIIKOB;

4) popMupOBaHHS KYJIbTYPbI 310POBbS:

NOHMMaHUs LEHHOCTeH 370poBOoro M  OezomacHoro oOpa3a  JKHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOntofieHusi mpaBuil 0Oe30MacHOro oOpalleHusi ¢ BEHIeCTBaMU B  OBITY,
MOBCEAHEBHOM JKU3HU U B TPYAOBOU JEATEIBHOCTH;

NMOHWMAHUS [EHHOCTH TMpPaBWJI  HMHAWBUIAYAJbHOTO M  KOJUIEKTUBHOTO
0€301acHOTr0 MOBEACHUS B CUTYAIIHIX, YIPOKAIOIINX 3J0POBBIO U KU3HH JIOJIEH;

OCO3HAHMSI TOCTEACTBUN M HENPUSTHS BPEIHBIX MPUBBIYEK (YNOTpeOIeHUS
QJIKOT0JIsI, HAPKOTUKOB, KypEHUs1);

5) TpyA0BOr0 BOCIIUTAHMS:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B y4eOHO-UCCIIeIOBATENLCKON
JEeSTENbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKON U IPYTUX BUAAX JACSATEIBHOCTH;

YCTAaHOBKHU HAa aKTHBHOE y4acTHE B PEIICHUU MPAKTHUECKUX 3a7a4 COIUATbHON
HANPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAaKTUYECKOMY HM3Y4YEHHIO Mpodeccuil pa3iudHOro pojaa, B TOM
YlClie HA OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYY, JIOJISIM TPY/Ia U PE3yJIbTaTaM TPYIOBOH JCSATEIbHOCTH;

TOTOBHOCTH K  OCO3HAHHOMY BBIOODY  HMHIMBUIYaJbHOM  TPAEKTOPUU
oOpasoBaHnus, Oyayuiei npodeccuu U peann3anui COOCTBEHHbBIX )KU3HEHHBIX IJIAHOB
C y4y€TOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEW K XHMHUH, HHTEPECOB U
MOTPeOHOCTEH OOIIEeCTBa;

6) 3K0J10rM4ecKOro BOCIIUTAHUS:

HKOJIOTUYECKH 11eJ1eCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK HCTOYHUKY
CYIIIECTBOBAHMUS JKU3HU Ha 3eMIIe;



MMOHUMAHHUS TJ100aJlbHOTO XapakTepa »JKOJOTHYSCKHX MpOoOIeM, BIHMSHUS
SKOHOMMYECKHUX MPOIECCOB HA COCTOSIHUE MTPUPOTHON U COLUAIIBHON CPEbI;

OCO3HAHHUS HEOOXOAMMOCTH MCIOJIb30BAHUS JOCTIKCHUN XUMUU JJIsI pEUICHHUS
BOIIPOCOB PAIIMOHATILHOTO IPUPOA0TI0JIb30BaAHUS;

AKTUBHOT'O HEMPUATHUS JCUCTBUH, IPUHOCAIIUX BPEIl OKPYKAIOIIEH NPUPOTHOU
cpene, YMEHHS MPOTHO3UPOBATh HEOJArONMpPUSITHBIE IKOJIOTUYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX JIEHUCTBUM U NMPEIOTBPALIATh UX;

HaJW4Yusl Pa3BUTOTO SKOJIOTMYECKOTO MBIIIJICHUS, DKOJOTMYECKON KYJIbTYpHI,
ONbITa JIEATEIBHOCTH KOJOTMYECKON HAMPABIECHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS
MMHU B MO3HABATEIbHONW, KOMMYHUKATUBHOW U COLIMAIILHON MpPaKTHUKE, CIIOCOOHOCTH
Y YMEHHUS aKTUBHO MPOTUBOCTOATH UACOIOTHHU XeMO(poOuH;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMUPOBAHHOCTH MHMPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAHUS CHeUU(PUKM XUMHUM KaK HayKd, OCO3HaHHS €€ pojau B
(GhopMUPOBAaHUM PAlMOHAIBLHOI'O HAYYHOT'O MBIINUICHUS, CO3JIaHUH IICJIOCTHOTO
MPENCTABICHUS 00 OKPYXAIOIeM MHUpPE KaK O €IWHCTBE NPHUPOABI M YEIOBEKa, B
MO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH U PpEIICHUH MpoOJeM COXpaHEHUs
MIPUPOIHOTIO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00M 3HAYMMOCTU XUMUU JJIsI COBPEMEHHOM IMBUIN3AINN:
B €€ I'YMaHUCTUYECKON HANpaBICHHOCTU M Ba)XHOW POJM B CO3/JaHUHM HOBOM 0a3bl
MaTepualbHOM KYJIBTYPhI, PEIICHUU TJIO0ATBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPHEBOM, DHEPreTUYECKOM, MHUIIEBOM M  SKOJIOTUYECKOU
0€30MacCHOCTH, B PA3BUTHUU MEIUIIMHBI, 00ECIIEUEHUH YCIIOBHM YCIEITHOTO Tpyda U
HKOJIOTHIECKH KOM(DOPTHOM KU3HH KAXKIOT0 WICHA OOIIECTBA;

€CTECTBEHHO-HAYYHON  TIPaMOTHOCTH: MOHUMAHUS  CYIIHOCTH  METOJO0B
MO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJIydaeMble 3HAHUS JJIA aHaIW3a M OOBSICHCHUS SBICHUU OKPYXAIOIIETO MHpA H
MPOUCXOJAIINX B HEM U3MEHEHUW, yMEHUs JenaTh 0OOCHOBAHHBIC 3aKIIIOUCHHS Ha
OCHOBE Hay4HbIX (PAaKTOB M MMEIOIIMXCS JIAHHBIX C IIEJIbI0 TOJIYYEHHUs JIOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSTCILHO HCIIOJb30BaTh XUMUYECKHE 3HAHUSA IS
pelIeHwus Mpo0JieM B pealbHBIX KU3HEHHBIX CUTYAIUSX;

MHTEpPECA K O3HAHUIO U UCCIIEIOBATEIbCKON NEATENbHOCTH;

FOTOBHOCTM U CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHWA 110 XUMHU B
COOTBETCTBUH C KM3HEHHBIMHU MOTPEOHOCTSIMH;

WHTEpeca K OCOOCHHOCTAM TpyJa B pa3MUHbIX cdepax mpodeccuoHaTbHOU
NESATEIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbie pe3yabTaThl OCBOCHHUS y4EeOHOro mpenMera «XUMHUs» Ha
YPOBHE CPEIHET0 O0IIEro 00pa3oBaHMsI BKIIOUYAIOT:

3HAYUMBbIC ISt dhopMupoBaHUS MHUPOBO33PEHUS 00 yJaroImxcs
MEXKIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAyUHbIC TOHSATHS, OTPaAXKAIOIINE
IIEJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa U CHeUUu(PUKYy METOAOB IMO3HAHUSA,
MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepuisi, BEIIECTBO, DHEPrus, sBICHUE,
MpoIlecc, CUCTEMa, HAy4YHBIM (PaKT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsi, UCCIEA0BaHUE, HAOIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIe y4eOHbIe JeHCTBUA (ITO3HABATENIbHbIC, KOMMYHUKATHUBHBIE,
peryisaTUBHBIE), obecnieunBaroniue GopMupoBanne (PyHKIIMOHATLHON TPAaMOTHOCTH
U COIMATIbHON KOMIETEHIIUHU 00y4aroIIuXCs;

CIIOCOOHOCTh 00YYaIOIIMXCS UCTOJBb30BATh OCBOCHHBIE MEXIUCIUILIMHAPHEIE,
MHUPOBO33pEHUYECKME 3HAHMS W  yHHUBEpCAJIbHbIE  y4dyeOHbIE  JEHCTBUA B
[MO3HABATEIBLHOU U COLIMAJIbHOUN IIPAKTHUKE.

MeranpenMeTHbie  pe3ynbTaThl  OTpakalOT OBJIAJCHUE YHHUBEPCAJIbHBIMU
y4eOHBIMH IMO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSIMU.

OBJiagenne YHUBEPCATbHBIMHU Y4eOHbIMU NMO3HABATEJILHBIMHU
NeUCTBUSIMHU:

1) 6a30Bble JIOrH4YecKue JaeicTBUs:

CaMOCTOSTEILHO (POPMYIMPOBATH U aKTyaIM3UPOBATH NMPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpENENATh 1NN JEATENIbHOCTH, 3ajJlaBasi MapaMeTpbl U KPUTEPUU HUX
JIOCTH>KEHUS, COOTHOCHUTH PE3YJIbTAThI ACSITEIILHOCTH C TOCTABJICHHBIMHU LIETSIMU;

WCIIONb30BaTh MPU OCBOEHUM 3HAHUM MNPUEMBI JIOTUYECKOTO MBINUIEHUS —
BBIJICJISATh XapaKTEpHbIE NPU3HAKKW MOHSITUH U YCTaHABIMBATh HX B3aMMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSITHS sl OOBSICHEHUS OTICIbHBIX (DAKTOB U
SIBJICHUI;

BbIOMpPATh OCHOBAHUS U KPUTEPHUU ISl KIACCU(UKAIIMU BEUIECTB U XUMUYECKUX
peaKUunii;

YCTAaHABIIMBAaTh  NPUYUHHO-CIECICTBEHHBIE CBSI3M  MEXAY  HM3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHUECKUE pacCyXlIeHus (MHIYKTUBHBIC, [EAyKTUBHbBIE, IO
aHAJIOTUH), BBIABJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUUS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS;

MIPUMEHSTh B TPOLIECCE TMO3HAHMS, UCIOJIB3YEMbIE B XUMHUU CHMBOJIMYECKHUE
(3HAKOBBIE) MOJIEH, MPEOOPA30BBIBATH MOJICIbHBIC MPEACTABICHUS — XUMHUYECKHM
3HAK (CUMBOJ) 3JIEMEHTa, XUMU4eckas (opMyIa, ypaBHEHUE XUMUYECKON PEaKIK —



IpU pEHIeHUH YYEeOHBIX ITO3HABATEJIbHBIX M MPAKTUYECKUX 3ajad, MPUMEHATb
Ha3BaHHbIE MOJEJIbHBIE IMPEACTABICHMS JJIsl BBISBICHUSA XapaKTEPHBIX NPHU3HAKOB
M3Y4aeMbIX BEUIECTB U XUMUYECKUX PEAKIIHil.

2) 0a30BbI€e HCCJIEI0BATEIbCKUE 1eCTBUA:

BJIAJETh OCHOBAMHM METOJOB HAYYHOIO ITO3HAHHS BEIIECTB U XHUMHUYECKHX
peaKuunii;

(bopMyIMpOBaTh LENH U 3a/1a4d UCCIEA0BaHUS, UCIIOIb30BATh MMOCTABIEHHBIE U
CaMOCTOSTEIHLHO CHOPMYITUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBbl i (OpMHUpPOBAaHUS THUIOTE3bl IO MPOBEPKE IPABHIBHOCTU
BBICKA3bIBAEMBIX CYKIECHUN;

BJIAJICTh HAaBbIKAMU CaMOCTOSITEIIBHOIO IUIAHUPOBAHUS M IPOBEIECHUS
YUEHHYECKUX 3KCIEPHUMEHTOB, COBEPIICHCTBOBATH YMEHHsSI HAOJI0JaTh 3a XOJOM
npolecca, CaMOCTOSATENbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMYyIUPOBATH
00001IeHNs U BBIBOJBI OTHOCHUTENIBHO JOCTOBEPHOCTH PE3YyJbTAaTOB HCCIEIOBAHUA,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIaHHOM paboTe;

npuoOpeTaTh  OMBIT  YYCHHUYECKOM  HMCCIEeNOBATEIhCKOMW M MPOEKTHOU
AESITEIbHOCTHU, MPOSIBISITh CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOUCKY
METO/IOB pEHICHUS] NpPaKTUYECKUX 3a/lady, NPUMEHEHUIO pa3Iu4YHbIX METO/I0B
MO3HAHUS.

3) pabora ¢ nundpopmauueii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HUCTOYHUKAX uHPopManuu (HAy4dHO-
NOMyJIsipHAs JIUTEPATypa XUMHUECKOT0 COJEPKaHMsI, CIIPAaBOYHBIE TOCOOUS, PECYPCHI
WurepHera), aHanmu3upoBaTh HWHGOPMAIMIO  pa3IMYHBIX BUAOB U (QopM
IIPE/ICTABIICHNS, KPUTHYECKH OLEHUBATH €€ JJOCTOBEPHOCTh U HENPOTUBOPEUYHBOCTS;

dbopMynupoBaTh 3ampochl U NPUMEHATH PA3IUYHbIE METOABl MPH TOUCKE U
orbope uHPOpMALMKM, HEOOXOAUMON JUIsl  BBINOJHEHHUA Y4YeOHBIX 3aaad
OINPENENEHHOTO THUIA;

npuodpeTaTh OMNBIT  HCIOJB30BaHUA HMHPOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUW U Pa3IUYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO BBIOMPATh ONTUMAJIbHYIO (POpMY MpeacTaBiIeHUs HHDOpMaUn
(cxembl, rpaduKu, AUArpaMMbl, TaOJIUIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEACTBA MPH padOTe C XUMUYECKOU
uH(popMalue: NPUMEHITh MEXIpeAMETHbIE ((U3MUYECKUE M MaTeMaTHUYECKHUE)
3HAKU U CUMBOJIBI, (hOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W NPEoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HAarJIATHOCTH.

OBiageHne yHMBEPCAIbHBIMH KOMMYHHUKATUBHBIMH JAeHCTBUSIMH:



3aJlaBaTh BOMNPOCHI IO CYILECTBY OOCYXJaeMOM TeMbl B XOJ€ JAuajiora W/uiu
JIMCKYCCHH, BBICKAa3bIBaTh UJeH, (POPMYIHUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MIPEII0KEHHON 3a/1a4H;

BBICTYINAaTh C TIpPEe3EHTAllMeld pe3yJIbTaTOB I[103HABATENILHON JIeSTENbHOCTH,
MOJYYEHHBIX CaMOCTOSATEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMM IPU BBHIMOJTHEHUU
XUMHYECKOTO SKCIIEPUMEHTA, MPAKTHYECKON padOThl MO HCCISIOBAHUIO CBOWCTB
M3ydaeMbIX BEIIECTB, pealn3aliy y4eOHOro MpoeKkTa u GOopMyIUPOBATH BBIBOABI 110
pe3ysbTaTaM MPOBEAEHHBIX HCCIEIOBAaHUN MYTEM COrJacOBaHUSI TMO3UIUMH B XOJe
00CyXeHUsS U 0OOMEHAa MHEHHUSIMH.

OBj1ajleHUe YHUBEPCAJIbLHBIMH PeryJsiTUBHBIMY 1eCTBUSIMU:

CaMOCTOSITETTLHO TUIAHMPOBATh M OCYIIECTBIIATH CBOIO MO3HABATEIBHYIO
JESATENbHOCTh, Ompenensis e IeNu W 3aJadd, KOHTPOJIMPOBAaTH M TIO Mepe
HEOOXOMMOCTA KOPPEKTHUPOBATh MpEJIaraeMblii  alrTOPUTM  JCUCTBUN  mpu
BBIIIOJIHEHUM Y4Y€OHBIX M MCCIENOBAaTENbCKMX 3a/Jad, BbIOMpaTh Haubosee
¢ PEeKTUBHBIN CMOCOO0 WX pemeHus ¢ Y4ETOM TMONYYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKHUX PEAKIIUIX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH JESITEIbHOCTH Ha OCHOBE CaMOaHaIu3a U
CaMOOIICHKH.

NPEJMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHbIe pe3yapTaThl OCBOEHUS Kypca «OpraHnyeckas XUMUsD OTPAXKAkOT:

C()OPMUPOBAHHOCTh  MPEACTABIEHUH O  XMMHYECKOHM  COCTaBJISIOIIECH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XMUMHUU B IIO3HAHUU SIBJICHUN IIPUPOJBI,
B (OpMUPOBAHMM MBINUIEHUSI M KYJbTYpPbl JHMYHOCTH, €€ (PYHKUMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOW ISl PEIIeHHs] MPAKTHYECKUX 3aJad U SKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CPEJIE;

BJIJICHUE  CUCTEMOM  XMMHYECKMX  3HAaHMM,  KOTOpas  BKJIKOYAerT:
OCHOBOIIOJIArarolue MOHATUS (XUMHUYECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAsI 000JI0UKa
aToma, MOJIEKYJIa, BAaJIEHTHOCTb, DJJIEKTPOOTPULATEIBbHOCTh, XWMHUYECKasl CBS3b,
CTpyKTypHasi ¢opmyna (pa3BépHyTas M COKpalléHHas), MOJIb, MOJSpHas Macca,
MOJISIpHBI  O00BEM, YTIJIEPONHBIN CKeneT, (yHKIMOHANbHAs TpYMIa, paguKal,
MU30MEpHsI, U30MEPBI, TOMOJIOTUYECKUMN Psifl, TOMOJIOTH, YIJI€BOIOPOIbI, KUCIOPOA U
a30TCOAEPKAIINE  COCIWHEHHUS, MOHOMEpP, IIOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHHs); TEOPUM U 3aKOHbI (TEOpHUs CTPOEHUs
opranudeckux BeniecTB A. M. ByrtiiepoBa, 3aKOH COXpaHEHHS MaccChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XUMHWHU; MHPOBO33PEHUYECKHE 3HAHMS,



JIeKaIlle B OCHOBE MOHUMAaHMSI IPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBJICHUM,
(dakToMOrnYecKue CBEICHUS O CBOMCTBAaX, COCTaBe, IMOJYYEHUH M O€30MacHOM
WCIIOb30BaHUN BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M MPaKTHUUYECKOM
JESITENbHOCTH YEJIOBEKa,;

c(OPMHUPOBAHHOCTh yMEHHH BBISIBIATh XapaKTEpHbIE TNPU3HAKH TOHSATHUH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, HCIIONB30BATh COOTBETCTBYIOIIME MOHATUS MPH
OMHMCAHHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHMYECKUX COETMHEHUI;

c(OpMHUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY IS
COCTAaBIICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN) hopmyT
OpraHUYECKUX BEILECTB U YPABHEHUM XMMUUYECKUX PEaKINi, U3rOTaBINBATH MOJIEIIH
MOJIEKYJl OpraHMYECKHMX BEIIeCTB /Ui WUIIOCTPAlMM HUX XHUMHYECKOro U
MIPOCTPAHCTBEHHOT'O CTPOCHUS,

c(OpMHUPOBAHHOCTh YMEHUW yCTaHABIMBATh MPUHAIICKHOCTh HW3YYECHHBIX
OPraHMYECKMX BELIECTB IO MX COCTaBy M CTPOCHHUIO K ONPEAEIEHHOMY
KJIaccy/Tpynmne coeauHeHUud (YriaeBOAOPOJbl, KHCIOPOJ U  a30TcojepiKallue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COCIMHEHHs), JaBaTh UM Ha3BaHHUS IO
cuctematuieckor Homenkiarype (IUPAC), a Takke NpUBOAWTH TPUBUAIHHBIC
Ha3BaHUS OT/AENbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, NPOINUJIEH, AalEeTUIIEH,
ATWICHIJIMKONb, TIULEpUH, (eHos, Gopmanbaerua, ameranbIeruj, MypaBbUHas
KHCJIOTa, YKCYCHAsi KUCIIOTa, OJIEMHOBAsl KUCIIOTA, CT€APUHOBAs KHUCIJIOTA, TJIIOKO3a,
bpyKTO3a, Kpaxmall, IeJITI003a, TIUIHH);

c(hOpPMUPOBAHHOCTb YMEHHS OMNPENENATh BUJbl XUMUYECKOW CBSI3M B
OpPraHMYECKUX COCAUHEHUSX (OJUHAPHbBIC U KPATHBIC);

chOPMHUPOBAHHOCTh YMEHHUS TPUMEHSTh IOJOXKEHUS TEOPUU CTPOCHUS
opranudeckux BemiecTB A. M. bytiepoBa /uisi 0OBsICHEHUSI 3aBUCHMOCTH CBOMCTB
BELIECTB OT X COCTABA M CTPOEHUS; 3aKOH COXPAHEHUsI MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3MUECKUE
M XUMHYECKHE CBOMCTBA THUNUYHBIX TPEACTABUTENICH PA3JIMYHBIX KJIACCOB
OpPTaHUYECKUX BEIIECTB (METaH, 3TaH, STUIICH, IPONWIEH, aleTuieH, Oyraanen-1,3,
MeTunoyTaaueH-1,3, 6eH3071, METaHOJ, 3TaHOJ, ATWICHIJIUKOJb, TJIHIEPUH, (EHOI,
aleTalbIeTul, MypaBbUHas U YKCYCHas KHUCJIOTHI, TJIOKO3a, Kpaxmall, LEeJUII0JI03a,
aMUHOYKCYCHAasi KHCIIOTa), WUIIOCTPUPOBATh TEHETHUECKYIO CBS3b MEXIYy HUMU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHYECKHMX pEAKIUHA C HCHOIb30BAHHEM
CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh HMCTOYHUKU YIIIEBOIOPOIHOTO
CeIpbs (He(pTh, MPUPOHBIN Ta3, Yroyb), CIIOCOOB UX MEPEPAOOTKH U MPAKTHUECKOE
IpUMEHEHUE POAYKTOB MepepadboTKH;

chOpMHUPOBAHHOCTh YMEHHM MPOBOJIUTH BBIYUCICHHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOIHOTO BEHIECTBA WJIM MPOJIYKTa



peaKkIuu 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTb YMEHUM BIIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIax
HAy4YHOT' O TTO3HAHUS, UCTIOJIb3YEMbIX B XUMUU MIPU U3YUCHUU BEIIECTB U XUMUYECKUX
aBJIeHUN (HAOMIOJEHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHKE), UCIIOIbB30BATh
CUCTEMHbIC XUMUYECKUE 3HAHUS JIJIsl IPUHSITUS PEIICHUI B KOHKPETHBIX KU3HEHHBIX
CUTYyaIUsX, CBSI3aHHBIX C BEUIECTBAMHU U UX IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOIIOJATh MpPAaBWJIA TOJIb30BAHUS XUMUYECKOH
nocynoil u jabopaTOpHbIM O00OpYy/IOBaHHEM, a TaKXe IMpaBuja OOpaleHus ¢
BELIECTBAMH B COOTBETCTBUM C WHCTPYKUUSMU IO BBINOJHEHHUIO J1a00PAaTOPHBIX
XUMUYECKUX OIBITOB;

chOPMHUPOBAHHOCTh YMEHUW IUJJAHUPOBATh U  BBITIOJHATH XUMHYECKUI
AKCHEPUMEHT (TIPEBpalEHUs OPTraHUYECKHX BEILECTB MPU HArPEBAHUU, MOTYyUYCHHUE
ATWJIEHA U U3YYEHHUE €r0 CBOICTB, KAUECTBEHHbIE PEAKLIMH OPraHUYECKUX BEILECTB,
neHatypainus OeJIKOB IpU HArpeBaHUM, IIBETHBIE peakluu OETKOB) B COOTBETCTBUU C
MpaBUJIAMHU TEXHUKHU 0€30MacHOCTU MPHU OOPAIICHUH C BEIIECTBAMU U JIA00paTOPHBIM
000pyaOBaHUEM, TIPEJICTABIATH PE3YyIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (dopMe
3alMCU YpPaBHEHUN COOTBETCTBYIOIIMX peakiuid ¥ (HopMynupoBaTh BBIBOABI Ha
OCHOBE ATHX PE3yJIbTaTOB;

chOpMHUPOBAHHOCTh YMEHUN KPUTHYECKHM aAHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TOJIY4aeMYK) M3 pa3HbIX MCTOYHUKOB (CpeacTBa MacCOBOM
uH(popmaiuu, MHTepHET U Apyrux);

c(hOpMHUPOBAHHOCTh yMEHU I co0roaaTh npaBuwia  SKOJOTUYECKU
1[E7€CO00pa3HOr0 TIOBEACHHUS B OBITY U TPYIOBOM JACATENHHOCTH B IENSIX
COXpPAaHEHHUSI CBOEr0 3J0POBbS M OKPYXKAIOLIEH NPUPOJHON Cpeapl, OCO3HABaTh
OMACHOCTh BO3JEHCTBUSA HA JKHUBBIE OpPraHU3Mbl OINPEACIEHHBIX OPraHUYECKHUX
BemiecTB, NMoHuMas cmbich mokaszatens [IJIK, moscHsaTh Ha mnpumepax crocoObl
YMEHBILICHUS U IPEAOTBPAILEHUSI UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

Uil OOY4YarIIUXCA C OrPAHUYEHHBIMHM BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSITh 3HaHUA OO0 OCHOBHBIX JIOCTYIIHBIX METOAaX ITO3HAHUSI BEIIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL  CHETBIX W CJIA0OBUISAIIMX OOYYAIOIIMXCA: YMEHUE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHuil JI. Bpaiing nis 3anucu XUMHYECKUX

dhopmyi.
11 KJIACC

[IpenmerHble pe3yabTaThl OCBOEHUs Kypca «O0mias u HeopraHudeckass XuMus»
OTPaXKaIOT:



c(hOpMUPOBAHHOCTh  NPEACTABICHHM: O  XHUMHYECKOM  COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, POJIM XUMHUU B MO3HAHUU SBJICHUN TPUPOIBI,
B (OpPMHPOBAHUU MBIIUICHUSI U KYJIbTYpPbl JHUYHOCTH, €€ (GYHKIIMOHAIbHOM
IPaMOTHOCTH, HEOOXOAMMOW ISl PEIICHMs] MPAKTHUECKUX 3aJlad U SKOJOTHYECKU
000CHOBAaHHOT'O OTHOUIEHHS K CBOEMY 3/I0POBBIO U PUPOTHON CPELIE;

BJIQJICHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMUYECKHHA DJIEMEHT, aroMm, wu3oTom, S-, p-, O-
AJNIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKasi CBS3b
(koBaJIeHTHAs, MOHHAs, METAJUIMYECKasi, BOAOPOHAs), KpUCTAIUIMYECKas pPElIETKa,
TUINBl ~ XMUMHMYECKMX  PEaKLMil, pacTBOp,  AJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] ~ JAUCCOLMALMUSA, OKHUCIHUTEIb, BOCCTAHOBHUTENIb, CKOPOCTb
XUMUYECKON peaKkluHh, XUMHYECKOE paBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AIEKTPOIUTUYECKON AUCCOLMAlUY, iepuoanueckuii 3axoH /. 1. Menaeneesa, 3aKoH
COXpaHEHHUs MacChl BEIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS] SHEPIHM IPHU
XUMUYECKUX  PEAKUHSIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHM  S3BIK  XUMHUH,
MHUPOBO33PEHUYECKHE 3HAHUS, JI€KAIIMEe B OCHOBE IMOHMMAHUS TMPUYUHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SBJICHHUH, (DAKTOJIOrMYECKHE CBEIECHUS O CBOWMCTBAX,
COCTaBe, MOJYYEHHH M 0€30MaCHOM HCIOJIb30BAHWU BAXKHEHUIIMX HEOPraHMYECKHUX
BEIIECTB B OBITY M MPAKTHUUECKOM JIeITEIbHOCTH YETIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHUH BBISIBIATh XapaKTEpHbIE TPHU3HAKH TTOHSTHUH,
yCTaHaBIMBaTh MX B3aUMOCBS3b, HCIIONB30BATh COOTBETCTBYIOIIHME MOHATUS MpPH
OMMCAHNUN HEOPTAHUYECKHX BEIIECTB U UX NPEBPAIICHUN;

c(OpMHUPOBAHHOCTh yMEHHH HCIOIB30BaTh XUMHUYECKYI) CUMBOJHUKY s
coctaBieHuss  (GOPMYJT  BEMIECTB W YPaBHEHUH  XUMUYECKUX  PEAKIUH,
cuctematuueckyro HoMmeHkiarypy (IUPAC) u TpuBHasibHble HAa3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BelecTB (yrapHblii Ta3, YIIEKHUCIbIA Tra3, amMMHuak, TaméHas
M3BECTh, HETalIE€Hast U3BECTh, TUTHEBAs CO/AA, TUPUT U APYTHUE);

c(OPMHPOBAHHOCTh YMEHUN ONpPENENATh BAJICHTHOCTh U CTENEHb OKUCIICHHS
XUMHYECKUX BJIEMEHTOB B COEAUHEHUSX pa3JIMYHOTO COCTaBa, BHUJ XUMHUYECKOU
CBs3M (KOBAJICHTHAs, MOHHAs, METaJUIMYECKas, BOAOPOJAHAs) B COCAMHEHUSX, THUII
KPUCTAJNIMYECKOW pEIIETKH KOHKPETHOr'O BelllecTBa (aTOMHas, MOJIEKYJIsIpHasi,
WOHHAs, METaJUINYecKasi), XapakTep cpeAbl B BOAHBIX PACTBOPAX HEOPraHMYECKHUX
COCIUHECHUM,

c(hOpMHUPOBAHHOCTh YMEHHUI YCTAHABIIMBATH MPUHAJICKHOCTh HEOPTaHUYECKUX
BEIIECTB MO HUX COCTaBY K ONpPENEIEHHOMY KIIacCy/TpymIe COeAMHEHUU (IPOCThIe
BELIECTBA — METAJIbl U HEMETAJUJIbl, OKCUJbI, OCHOBAHUS, KUCIOTHI, aM(poTepHbIE
TUIPOKCHUJIBI, COJIN);



c(hOpMHUPOBAHHOCTh YMEHUHN PACKPBIBATH CMBICI Iepuoanydeckoro 3akona [1. U.
MenzeneeBa u JIEMOHCTPUPOBATH €T0 CHCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEePU30BaATh DJIEKTPOHHOE CTPOCHHUE aTOMOB
XUMUYECKUX 3JeMeHToB 1—4 mnepuonoB llepuoanueckoil CUCTEMBbl XUMHUYECKHUX
anementoB JI. WM. MeHaeneeBa, HCIONB3ysl MOHATHA «S-, P-, O-2IEKTpOHHBIC
opOuTanmy», «IHEPreTUYecKue YpPOBHUY», OOBSICHSATH 3aKOHOMEPHOCTH HU3MEHEHUS
CBOMCTB XMUMHUYECKUX OJJIEMEHTOB M HX COCIMHEHUN MO NEpUoJaM U TpyIIaM
[Tepunoguueckoit cucteMmbl XuMHU4ECKUX diieMeHToB /. 1. Mennaeneena;

c(hOpMUPOBAHHOCTb  YMEHUN  XapakTepu3oBaTh  (OMHCHIBaTH)  OOIIUE
XUMHYECKME  CBOWCTBA  HEOPraHMYECKUX  BEUIECTB  PA3JIMUHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T'€HETUYECKOW CBSI3UM MEXAY HEOPraHMYECKUMHU
BEILIECTBAMU C MOMOILBIO YPABHEHUN COOTBETCTBYIOUIUX XUMHUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHUS KIaCCUPUIIMPOBATh XUMHUYECKUE PEAKIHUHU TI0
pa3IMUHBIM TMpHU3HAKaM (YUCIYy U COCTaBYy pEarupyroliux BeEIIECTB, TEIIOBOMY
addexTy peaknuu, U3MEHECHHUIO CTEIeHeHd OKHCICHUS DJIEMEHTOB, OOpaTHUMOCTH
peaKIu, y4acTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTb YMEHHUN COCTaBJISITh YypPaBHEHHUS PpEAKIUA pa3TuIHBIX
TUIIOB, TOJIHBIE W COKpaIIEHHbIC YPaBHEHMS PEaKIMi MOHHOTO OOMEHa, y4UThIBas
YCJIOBUS, IIPU KOTOPBIX ATU PEAKLIMU UAYT J0 KOHIA;

chOPMHUPOBAHHOCTh ~ YMEHUH  TPOBOJAUTH  PEAKIUU, MOATBEPKIAIONINE
KAQ4ECTBEHHBIA COCTAB PA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATh
ONBITHBIM ITYTEM HOHBI, MIPUCYTCTBYIOIIUE B BOJHBIX PAacTBOpPaX HEOPraHUYECKHUX
BELIECTB;

chOPMHPOBAHHOCTh ~ YMEHHMHA  pacKphIBaTh  CYITHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIMi MOCPEICTBOM COCTaBJICHUSI JJICKTPOHHOrO OajiaHca
ATHUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUM OOBACHITH 3aBUCUMOCTH CKOPOCTH XUMUYECKON
pPEaKIMU OT Pa3IUYHBIX (PAKTOPOB; XapaAKTEP CMEIICHUSI XUMUUYECKOI0 PAaBHOBECHS B
3aBUCUMOCTH OT BHeEIIHEro Bo3jaeicTBus (npuniun Jle [llarense);

chOpMHUPOBAHHOCTh YMEHUM  XapakTEepU30BaTh XUMHUYECKHE MPOIECCHI,
JIeKAIINE B OCHOBE MPOMBIIIJICHHOTO NOJYYEHUS CEPHOW KHUCIOThI, aMMHAKa, a
Takke CHOPMUPOBAHHOCTh MPEACTABICHWA 00 OOMMX HAyYHBIX MPUHIUIAX H
AKOJIOTUUYECKUX MPOoOIeMax XMMHUYECKOT0o ITPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUW TMPOBOAMWTH BBIUKMCICHUS C UCIOJIb30BAHUEM
MOHSTHUSL «MacCOBasi IO BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPHU
XUMUYECKUX PEaKIUsIX, MacChl BEIIECTBA WM O0BEMA Tra3oB MO U3BECTHOMY
KOJIMYECTBY BEILlECTBA, Macce WIM O0BEMY OAHOTO M3 Y4YaCTBYIOIIMX B PEaKIUU



BEIIECTB, TEIIOBOro 3¢¢eKkrTa peakiuud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BELIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTb YMEHHI COOJIIOAaTh TMpaBUiia IMOJIb30BAHUS XUMHUECKOM
nocyzod u 51abopaTOpHbIM OOOpYy/IOBAaHUEM, a TaKXkKe IpaBuiaa oOpallleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKIMSAMH IO BBIMOJHEHHUIO JAaOOPAaTOPHBIX
XUMHYECKHUX OIBITOB;

c()OPMHPOBAHHOCTh YMEHUM IUJIAHUPOBATb U  BBINOJIHATH XUMHYECKUI
DKCIIEPUMEHT (pa3jIoKEHUE IEpPOKCHAAa BOJOPOJA B IPUCYTCTBUM KarTaau3aropa,
OIIPEEIICHUE CPENBl PACTBOPOB BEIIECTB C MOMOLIBI0 YHUBEPCAIBHOIO MHANKATOPA,
BJIMSIHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XWUMHUYECKOM pEaKIUHu, pPEaKIHH
MOHHOrO OOMEHA, KAayeCTBEHHbIE peakUuWu Ha cyibdar-, KapOOHAT- U XJIOPUI-
AHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3adad I0 TeMaMm
«Metamnsl» u «Hemeramibl») B COOTBETCTBUU C MpPaBUIaMU TEXHUKU 0€30MacHOCTU
Ipy OOpalIeHUH C BEUIECTBAMU M J1TAOOPATOPHBIM 00OPYIOBAHHMEM, IPENCTABIIATH
pe3ynbTaThl XMMHYECKOIO JKCIiepUMEHTa B  (GopMe 3alucu  ypaBHEHH
COOTBETCTBYIOIIMX peakuuii u (OpMyIupoBaTh BBIBOABI HAa OCHOBE 3THUX
pE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKHM aHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TMOJIy4aeMyl0 M3 pa3HbIX MCTOYHMKOB (CpeicTBa MaccoBOM
KOMMYHUKAaIUK, IHTEpHET U APYTHX);

c(OpMUPOBAHHOCTD yMEHUI co0oIaTh OpaBuWia  AKOJIOTMYECKHU
LE1eCO00pa3HOro TMOBEAEHUS B OBbITY M TPYIOBOM JEATENBHOCTH B LENIX
COXPAaHEHHUSI CBOETO 3I0pPOBbS W OKpYXKalOLlEeHd NPUPOIHOM Cpelbl, OCO3HABaTh
OIIACHOCTh BO3JICHCTBMSI HA JKUBBIE OPraHU3Mbl ONPEIEIEHHBIX BELIECTB, NMOHUMAs
cmbicn mokaszarenss I[IJIK, moscHATP Ha mnpuMepax CIOCOObl YMEHBIICHUS U
MPEIOTBPAIICHUS X BPEIHOr0 BO3JEHCTBUS HA OPraHU3M YEJIOBEKA;

g 00YyYaroIMXCsl C OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE
OPUMEHATh 3HAHMS OO0 OCHOBHBIX JOCTYNHBIX METO/JaX IO3HAHHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUIsL  CemblX W CIAa0OBUASIIMX OOy4YaloIIMXCA: YMEHUE HCIOIb30BaTh
penbeHO-TOUeUHYyI0 cucTeMy oOo3HaueHuil JI. Bpaiins nns 3amucu XMMHUYECKUX

dbopmy.
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