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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XUMHUUM Ha YPOBHE CpEAHEro oO0mero oo6pa3zoBaHus
pazpabotrana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOl  00pa3oBaTENbHOW MPOrpaMMbl CpeHEro oOIIero o0pa3zoBaHUs
(®OIT  COO), npencraBieHHbix B  DemepanbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoiaBaHus
yuebHOoro mpeamera «XuMHs» B 00pazoBaTENbHBIX opraHu3anusx Poccuiickoit
QOenepanvy, peaqu3yOIIMX OCHOBHBbIE OOpa3oBaTelbHbIE MPOTPaAMMBbI, U
OCHOBHBIX TONOXkeHH «Crtparerun pa3BuTusi BocnuTaHus B Poccuiickoi
Oenepanun Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOorpamMMmbl MO XUMHUHU, K OINpPEIEICHUIO
oO1el cTpareruu 00y4eHus, BOCIIMTAHUS U Pa3BUTUS 00y4arOUIMXCsl CPeACTBAMU
yuebHoro npeameta «Xumus» 1as 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHentyainbHbie ToyiokeHuss GI'OC COO o B3auMoOOYCIOBIECHHOCTH IICNICH,
COJICpKaHMs, PE3yIbTAaTOB OOy4YeHUST U TpeOOBaHUN K YpPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MI0JIy4aeMOe BBIITYCKHUKaMU
o011eo0pa3oBaTebHOM OpraHu3aluy, SBJSETCS HEOThEMJIEMOM YacThio MX
oOpazoBaHHOCTH. OHO CHYXUT 3aBepLIAIONIMM 3TaloOM peaju3aludyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEW, MNPUCYIINX
LEJOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHMs. OTH ULEHHOCTH KacaroTcs
MO3HAHMsI 3aKOHOB MPUPOAbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTYypbl
YelloBeKa, a TaKKe DKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0pOBbI0 M MpUPOJHOW cpene. Peamusyercs xumuueckoe 00pa3oBaHHE
00yyJaroIMXcsl Ha YPOBHE CPEIHEr0o 00IIero oOpa3oBaHus CpeCTBaMU Y4eOHOTO
npeaMera «XUMHUSD», COJEpKaHUE M TMOCTPOCHHE KOTOPOTO OIpEAeNIeHbl B
mporpaMmMe Mo XUMHH C YYETOM cHeruduKH HAyKd XHMHH, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJIBI M B MaTEePUATBHOM JKM3HU OOIIECTBa, a TaKXkKe C Y4ETOM
oOluX 1ened W NPUHIMIOB, XapPAKTEPHU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero ooero oopaszosanus B Poccuiickoit denepanuu.

XuMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIPaeT 0CcOOyIO0 pOjb B
COBPEMEHHOM LUBUIM3AIMH, B CO3JaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((POPMHUPOBAHKUE PAITMOHAIILHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHME€ LEJIOCTHOTO MPEJCTaBIEHUS 00 OKpYKAIOUIEM MHUpE KaK O €IUHCTBE
OpUPOABl U YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUM Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAOIIET0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00J1aCTsIMU IPUMEHEHUS.



TecHO B3auMOJEUCTBYSl C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEITHOTO
TpyJa U SKM3HU KaXJI0Tro wieHa oOmiectBa. CoBpeMEHHas XMMHUs Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBjieHAa Ha pELICHUE
IJI00ANBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTHA YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTNYECKON O€30aCHOCTH M OXPaHbI 3J0POBbSL.

B coorBercTBUM € OOIIMMHM LENSIMU W TNPUHLUIIAMH CPEIHEro OOLIEro
oOpazoBaHust coaepxkanue npeamera «Xumus» (10—-11 xkmaccel, 0a30BbIi YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJUMYI0 WM JJIS BBIPAaOOTKA  MHPOBO33PEHUECKHX
OpUEHTHUPOB, YCIEUIHONO BKJIIOYEHHUS B JKHU3Hb COLIMYMA, MPOJOJDKEHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBisomuM  npeaMeTa  «XUMUsSD»  SBISIOTCS  0a30Bble  KypChl —
«Oprannueckass xumus» u «OOImass U HeopraHW4eckas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMA
3HaHUI MO HEOPTaHUYECKOW XUMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHH) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOW CHCTEMBI 3HAHWW NPHU U3YYECHUU
npeaMeTa 00€CIeYrMBAET BO3MOXHOCTh PAaCCMOTPEHHUsT BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa coaepkanus KypcoB — «Opranuueckas xumusi» u «OOmmas u
HEOpraHuveckas XuMus» cpopMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TOAXO0Ja K H3YUYCHHIO Y4YeOHOTO MaTepuaia U 0O0yCIOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTMEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce OpPraHMYEeCKOW XHMHUHU BEUIECTBA
paccMaTpHUBAalOTCSl HA YPOBHE KJIIACCUYECKOW TEOPUU CTPOEHHUSI OPraHUYECKHUX
COCIMHEHMI, a TakKe Ha YpPOBHE CTEPEOXMMUYECKHX U DIJIEKTPOHHBIX
MPEACTABICHU O cTpoeHuu BemiecTB. CBeneHHs 00 H3y4aeMbIX B Kypce
BELIECTBAX JAIOTCSA B PA3BUTHUU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COCIUHEHUN. B Kypce OpraHM4eckoll XHWMHUHU NOJYYarOT pPa3BUTHE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
NPEICTABICHUS O XUMMUYECKON CBSA3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUu.

[lon HOBBIM yriaoM 3peHUss B TmpeaMmeTe «XuMus» 0a30BOr0 YPOBHS
paccMaTpuBaeTCs W3YYCHHBIH Ha YpPOBHE OCHOBHOrO 0OIIEro 00pa3oBaHUs
TEOPETUYECKH MaTtepuadl ¢ (PaKTOJIOTHYECKHME CBEIEHUS O BEIIeCTBAX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O0y4arouuMcsi TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOHOJOTUYECKHUX MO3UIHA,



rIyOKe TIOHSATh HWCTOPUYECKOE M3MEHEHHEe (YHKIIMH 53TOro 3akoHa — OT
000011ar01IeH 10 00BSICHSIONICH M IPOTrHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHHH, & TAKXKE O XMMHUYECKUX DPEaKIMSIX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSIX NpOTeKaHus JononHsercs B Kypcax 10 m 11 kiaccos
AJIEMEHTAMHU COJIEPKAHUS, HUMEIOIHMMHU KYJIbTYPOJOTHYECKAN W MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3U XHMHH C
JIPYTMMHM HayKaMmu, PacKpblBalOT €€ poJib B MO3HABATEIBHON W MPAKTUYECKOU
NEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXEHUSI K IPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKU OCMBICIMBATh MHPOPMAIUIO U
NPUMEHAThL €€ JJIs1 TIONMOJIHEHUS 3HAHUM, PEIICHUS WHTEUICKTYyalIbHBIX W
AKCIIEPUMEHTAJIBHBIX UCCIEA0BATENbCKUX 3a1a4d. B 1enom cogepkanue yuyeOHOro
npeaMera «XHUMHS» ~ JAHHOTO  YPOBHA  HM3Y4YEHUSI OPUEHTUPOBAHO  HA
dbopmupoBaHre y OOydYalOIIMXCS MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
dbunocopckux uaeH, Takux Kak: MaTepuajbHOE €IMHCTBO HEOPraHWYECKOro U
OpraHUYecKOro MHupa, OOYCJIOBJIECHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM U
CTPOCHHUEM, [I03HABAEMOCTh NPHUPOIHBIX SBICHUW MNYTEM OJKCIEPUMEHTA H
pelIeHUs] TMPOTHBOPEYUN MEXKIy HOBBIMH (akTaMu ¢  TEOPETUYECKUMHU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEHICHUU SKOJIOTUUECKUX Mpodiem, a
TaKkkXe Npo0seM cOepeXeHUsT SHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B n1nmane pemieHus 3agay  BOCIHUTAHUS, Pa3BUTUS M COLMAIU3ALIMU
oOydJaronuxcsi MPUHATBIE TPOrPaMMONM MO XUMHHM TOAXOJBI K OMNPENeTICHUIO
colepkaHUsi M TOCTPOCHUSI TMpeAMeTa MpeaycMaTpuBaroT GOpMHpPOBaHUE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBHUWA, HUMEKOIIMX 0a30BO€ 3HAYEHUE I
pPa3IMUHBIX BUAOB JIEITCIBHOCTH: PEIICHHUS TMpoOsieM, IOWCKa, aHaiu3a |
00paboTku uH(pOpMaIi, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OIbITa TPAKTUYECKON
U UCCJEAOBATEIbCKOM JEATENbHOCTH, 3aHUMAIOIIECH Ba)XKHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenogaBaHMs XMMHHM Kak Ha YpPOBHE OCHOBHOI'O OOIIEro
00pa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus, MpU ONpeaeIeHUN
COJICPKATEIIbHOM XapaKTEPUCTUKHU IeJe W3ydeHUs MpeaMeTa HalpaBJICHUEM
MEePBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TpHU3HAETCS (POPMUpPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
JEATEeIbHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOAUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K OIPEACICHUIO LEJNeH H3y4eHUs
MpeaMeTa SIBISIETCS BIOJIHE ONPABIAHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHUsS TJIABHBIMHU LEISIMU W3Y4YEHUsS IpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 ki1.) sBRsIFOTCS:

e (opMHpOBaHME CHCTEMBl XMMHMUYECKHX 3HAaHUH Kak BaKHEHIIeH
COCTaBJISIIOLIEH €CTECTBEHHO-HAy4YHON KapTUHBI MHpa, B OCHOBE KOTOPOH
JeXKaT KIII0YEeBbIe TOHATHSA, (PyHIAMEHTAIbHBIE 3aKOHBI U TECOPHUH XUMHH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHE M IMOHHMAHHE CYUIHOCTH JIOCTYIIHBIX
00001IEHNIT MHUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUSI,

e (opMHpOBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIuil, HEOOXOAMMBIX JJIsi NPUOOpETEeHUs
YMEHUN OpUEHTHUPOBATHCA B MHUPE BEIIECTB M XUMUYECKUX SIBICHUM,
UMEIOIINX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCETHEBHOW KU3HY;

e pa3BUTUE YMEHHUU U CIIOCOOOB AESITEILHOCTH, CBA3AHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMMHYECKOTO 3KCIIEpUMEHTa, COOJIIOJEHUEM  MPaBUI
0e301acHOro oOpanieHus ¢ BEIIECTBAMHU.

Hapsigy ¢ aTuM, comepxaTenbHasi XapaKTepUCTUKaA 1eJIed U 3a/1a4 U3y4YeHUus
peIMeTa B IPOrpaMme 10 XUMHHM YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPHOPUTETAMU B CHCTEME CpellHero oduiero odpazoBanus. Cerogus B
MpPENoJaBaHUM XMUMHM B  OOJbIIEH CTENEHW OTHAETCS  IPENNOYTCHHE
MPAaKTUYECKOM KOMIIOHEHTE COJEp)KaHHUsl OO0y4YeHHs, OpPUEHTUPOBAHHON Ha
MOATOTOBKY BBIMYCKHUKA 00II€00pa30oBaTeIbHOM OpraHW3alMy, BIAJCIOLIETO HE
HAOOpOM 3HAHWW, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CThb CIoco0amMu u
YMEHUSIMH aKTUBHOTO IOJIyYE€HHUs 3HAHUN U MPUMEHEHHUS UX B peajbHON >KU3HU
JUTSL pelIEHUsI TPaKTUYECKUX 3a]1ay.

B cBf3M C 3TUM TMpU U3YYEHUU TMpeaMeTa «XHUMHS» JTOMUHHUPYIOIIEe
3HaYeHHUe NMPUOOPETAIOT TaKUE LENH U 3a]aui, KaK:

ajanrtanusi 00yJarommxcsi K yCJIOBUSIM JTMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(opMupoBaHHE  UHTEIJIEKTyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pelIeHNil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBI3AHHBIX C BEIIECTBAMHU M UX
IIPUMEHECHUEM;

dopMupoBaHue y oOOyyaromxcs KJIIOYEBBIX HABBHIKOB  (KJIFOUEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE [UIsl Pa3IUYHbIX BUJIOB
NEeSATEIbHOCTU: PelIeHUs MpoOJeM, MOUCKa, aHalu3a U 00paboTKu MH(POpPMALIUH,
HEOOXOIUMBIX JUIsl TPUOOPETEHUs] ONbITa ACATENbHOCTH, KOTOpas 3aHUMAaeT
Ba&)XHOE MECTO B IIO3HAHWHM XWUMHH, a TaKXKe s OUEHKH C TO3ULUI
HKOJIOTMYECKON OE€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKHX
IPOLIECCOB HAa OPraHMU3M YE€JIOBEKA U IPUPOAHYIO CPELLY;



pa3BUTHE TO3HABATEIHLHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00yYarOIINXCs: CHOCOOHOCTH CaMOCTOSATEIBLHO TPUOOPETATh HOBBIE
3HAHUS 10 XMMHUHU B COOTBETCTBUU C >KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIH30BAThH
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOMCKAa U aHalu3a y4yeOHOU U
HayYHO-TIOMYJISIPHOU HH(POPMAITUN XUMHUYIECKOTO COJICPKAHUS;

dbopMHUpPOBaHUE U PA3BUTHE Yy 00YUAIOIINUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOEHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHMM U MPOBEACHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHWE Yy oOOydyaromuxcsi YOexJAEHHOCTH B T'YMaHHCTHYECKOU
HAIPaBJICHHOCTH XUMHH, €€ Ba)KHOW POJM B PEHICHUH TJI00aJbHBIX MpoOsieM
PaIMOHAIBHOTO MPUPOIOTIOIB30BAHUS, TTOTIOJHEHUS SHEPTETHUCCKUX PECYPCOB H
COXpaHEHUSI TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTH OEPEKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3JI0POBBIO, a TaKkke MPUOOpPETEHHUS OTbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM JUIsl TPUHSATUS TPAMOTHBIX PEIICHU B
CUTYaIIUIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuyeOHOM maHe cpeaHero oOWEero oOpa3oBaHUS NPEAMET «XHUMH»
0a30BOTO YpOBHS BXOJHT B COCTaB MpeAMETHOM 00acTu «EcTecTBEeHHO-HAYUYHBIC
IPEIMETHD.

OO111ee Yncio 9acoB, OTBEAEHHBIX JIJIsl U3yUYEHUS XUMHUH, HA 6a30BOM yPOBHE
cpeaHero oOrero odpasoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 vaca (1 yac B Heneonto).

COAEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernyeckre 0CHOBbI OPraHU4YeCKON XMMUH

IIpenMer opraHM4ecKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIyYEHUM HOBBIX BEIIECTB W MATEpPUAIOB. Teopus CTPOEHUs OpPraHUYECKHUX
coenunennii A. M. BytnepoBa, e€ ocHOBHBIE ToJIOKEeHUS. CTPYKTYpHBIE (hOPMYJIBI
OpPraHMYECKMX BelIeCTB. [ OMoJyorus, u30Mepus. XUMHUYECKas CBA3b B
OPraHUYECKUX COCTUHEHUAX — OJIMHAPHBIC U KPATHBIE CBS3H.

[TpencraBienue o kiaccU(pUKalMu OpraHudeckux BemniecTB. HomeHkiatypa
OpPraHUYeCKUX COEAUHEHUM (CUCTeMaThyecKkas) W TpPUBUAJIbHBIE Ha3BAHUS
BAXKHEUIIINX MPEICTABUTENIEN KIIACCOB OPIraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHUs BEIIECTB WM WX MPEBPAILCHUMN:
O3HAaKOMJIEHHE C O0pa3laMyd OpPraHMYECKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJEKYJ OpPraHMYEeCKUX BELIECTB, HAONIOACHHUE U
ONMCAaHNE JEMOHCTPALMOHHBIX ONBITOB 10 NPEBPAIICHUIO OPTaHUYECKUX BELIECTB
IIPY HarpeBaHuH (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).



YrieBoaopoanl

AJNKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKH psna. MeraH M 3TaH —
OPOCTEHMIINE MPEACTABUTENN AJIKAHOB: (PU3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuy 3aMelIeHUs M TOPEHMs), HAXOXKIEHUE B TNPUPOJE, IOJyuYE€HUE U
IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHUI Psii. DTUJIEH U MPONHIEH —
npocTeiilie MpPeACTaBUTENN AalKeHOB: (U3NYECKME M XHUMHUYECKHE CBOMCTBA
(peakuuyu TUAPUPOBAHUS, TAJOTEHUPOBAHUSA, THApaTallUd, OKHUCJICHHUS U
HOJUMEPU3ALIMN), TOTYYEHHE U IPUMEHEHUE.

Anxaguensl: OytanueH-1,3 u MetmwnOyranueH-1,3: cTpoeHue, BakHeHIIne
XUMUYECKUE CBOWcTBa (peakuus noiaumepusauuu). [lomydeHue CHUHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHHBI: COCTaB U1 OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUI psijl. ALIETHIICH
— MpOCTEHIIMH TpeACTaBUTEIb AJIKUHOB: COCTaB, CTPOCHHE, (U3MUECKHE WU
XUMHUYECKHUE CBOWMCTBA (peaklWU TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUApaTalH,
rOpEHUs), OJyUYEHUE U TPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3MYECKHME M XUMUYECKHE CBOMCTBA
(peakuuu rajaoreHupOBaHMS U HUTPOBAHUA), MOJYyYEHUE U NpUMEHEHue. 1oryon:
cocmas, cmpoenue, Quauueckue U  Xumuyeckue  ceolcmea  (peakyuu
2ANOCCHUPOBAHUA U HUMPOBAHUS), NoAyYyeHue u npumerenue. TOKCUUHOCTb

apeHoB. ['eHeTMYeckass CBsSI3b MEXAY YIVIEBOJOPOAAMH, NPUHAIICKAMKUMHA K
Pa3IMYHBIM KJIaCCaM.

[IpupoaHble MCTOYHHUKH YIIEBOAOPOIAOB. IIpUpoaHbId Ta3 W MOMYTHBIE
HedTanpie Ta3pl. Hedth u e€ mpoucxoxaenune. Crocodbl mepepaboTku HeTH:
MEPEroHKa, KPEKUHT (TepMUYECKHM, KaTaIUTHUYECKHil), mnuposn3. IIpoaykTs
nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIILIEHHOCTH U B ObITy. KaMeHHbIN
YTOJb U NPOAYKTHI €T0 nepepaboTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMs] BEIIECTB M MX IPEBPALLCHUIA:
O3HaKOMJIEHHE C oOpasllaMy IUIaCTMAcC, KaydyyKOB M PE3UHBI, KOJUICKIUH
«Heptp» u  «Yroiap», MOJEIMPOBAHUE  MOJIEKYJ  YIIEBOJAOPOAOB U
raJIOr€HONPOU3BOIHBIX, MTPOBEJACHUE NPAKTUUYECKON PabOThI: MOJyYeHHE ITHIICHA
Y U3y4YEHUE €r0 CBOWCTB.

PacuéTHrle 3agaun.

Bbruncnenuss 1Mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, oO0BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKIMU MO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WA MTPOYKTOB PEAKIIHH).

Kucnopoaconepxaniue opraHn4ecKue CoeAMHEHUs

IIpenenbHblE OAHOATOMHBIE CHUPTBL. MeETaHOI M JTaHON: CTPOECHHUE,
(¢u3znyeckue MW XUMHUYECKUE CBOICTBA (pEakUMM C aKTUBHBIMH MeETaJlllaMH,
raJIOr€HOBOJOPOJaMH, TOpPEHHUE), NpUMEHEHUE. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJIa U 3TaHOJa Ha OPTaHU3M YeJIOBEKa.

MHoOroaromMHsle  CHOUPTBL. OTWICHINIMKOIbL W  TNIALEPUH:  CTPOECHUE,




¢usznyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJEHCTBUE CO  IIEIOYHBIMU
MeTa/llaMH, KaueCTBEHHas peakius Ha MHOTOAaTOMHBIE CrUpTHI). JleiicTBue Ha
opraHusM yenoBeka. [[pumeneHne ramuepruHa U STUIIEHTJIMKOJIS.

®deHon: cTpoeHHME MOJCKYyNbl, (U3MUECKHUEe U XUMHUYECKHE CBOICTBA.
Tokcuunocts penona. [Ipumenenne peHomna.

Anpnieruiel U KemoHvl. DOpMalbIETU[, alleTalIbJCTUA: CTPOEHUE,
¢usznyecKkue W XUMUYECKHE CBOICTBa (peakIMHM OKHCICHUS W BOCCTAHOBJICHMS,
KaueCTBEHHbIE PEAKIUH), TOJTYyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE MpeenbHble KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAasl KHUCJIOTBI: CTpOeHHE, (PU3MUecKre U XMMHUYECKHE CBOICTBa (CBOMCTBA,
oO1ue Ui Kiacca KUCIOT, peaklys 3Tepu(uKanum), IoJydeHHe U TpUMEHEHHE.
CreapuHoBasi M OJICMHOBAsl KHUCIIOTHI KaK IMPEACTABUTENH BBICIIMX KapOOHOBBIX
KHCJIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE IEHCTBUE.

CrnoxHble 3(QUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KucioT. [‘maponus
coXHBIX 3(pupoB. XKupsl. ['uaponus xupos. [Ipumenenue xupos. bruonornyeckas
pOJib KUPOB.YTJIEBOJABI: COCTaB, KiacCU(UKalMs YIJIEBOAOB (MOHO-, AU- U
nojucaxapubl). [moko3a — nmpocrelmmii MOHOcaxapHl: 0COOEHHOCTU CTPOEHUS
MOJIEKYJbI, (U3NYECKHE U XUMHYECKHE CBOWCTBa (B3aMMOJEHCTBHE C
ruapokcuiom Menu(ll), oxkucinenne amMmmuadHbiM pacTBopoMm okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKJIEHUE B NPHUPOJE, NMPUMEHEHHUE,
ounonoruyeckas poisib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue Kpaxmaia u
uemnono3sl.  dusnmyeckne M XMMHYECKHME CBOMCTBA Kpaxmana (THApOJIu3,
KayeCTBEHHAsI pEaKkLus C HOJAOM).

OKCHEpUMEHTAJIBHBIE METOAbl M3YYEHMsS] BEIIECTB M WX IPEBPALICHUIL:
IOpoBeieHHE, HAOJIOJEHNEe W OINMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOpPEHHE
CIUPTOB, KAaYECTBEHHBIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHUE ATaHOJIA
okcugoMm Menu(Il)), MHOroaTOMHbBIX CHUPTOB (B3aUMOJAEHCTBUE TJIUIEPUHA C
ruapokcuiom menu(Il)), anbrerugoB (OKMCIEHUE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumopeiicTBue Kpaxmana C HOJOM),
MIPOBE/ICHHE MPAKTHUECKOM PabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHrle 3agaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, oOBbEMa,
KOJIMYECTBA MCXOIHOIO BEIIECTBA WMJIM MPOJAYKTa PEaKILUHU 10 W3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

A3oTcojepKale OpraHnuecKiue COeIMHEHNUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Oopranudeckue coequHenus. Ousnyeckue
U XUMHUYECKHE CBOMCTBA aMUHOKHCIOT (HAa mpuMepe IMHiuHa). buosornueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunpl.

benkun kak NOpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coenauHeHus. llepBuunas,
BTOpUYHAsA M TPETHYHAsl CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
TUAPOIIN3, IEHATYpALlMs], KAYECTBEHHBIE PEAKIIMKU Ha OEJIKU.



DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX MPEBPAIICHUIA:
HAOJIIO/ICHUE W ONKMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYypalusi OEIKOB MpH
HarpeBaHUM, [IBETHbIC PEaKIUU OCIKOB.

BoicokomoieKyJisipHbIe cOeTHHEHUS

OCHOBHBIC TOHATHS XWMHUU BBICOKOMOJICKYJISIPHBIX COCAMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AIUHU, CPEIHSIST MOJICKYJIIpHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISAPHBIX COCAUHEHUNH —
MOJIMMEPHU3ALIMS U TOTUKOHACHCAIHS.

DKCHepUMEHTAIbHBIE METOABl HM3YYCHHs BEIIECTB M WX IPEBPAIICHUIA:
O3HaKOMJIEHHE ¢ 00pa3llamMy MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBSI3H.

Peanuzanust MeXIpeIMETHBIX CBS3EH MPU U3YYECHUN OPTaHUYECKON XMMUU B
10 xjacce OCyIIECTBISETCS Yepe3 MCIOJIb30BAHME KaK OOIIMX ECTECTBEHHO-
HAyYHBIX TOHSATHUM, TaK W TOHSATUH, SBISIOMIMXCA CUCTEMHBIMU JIJISI OTAEIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE MTOHATHS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
3aKOH, TEOpHSsl, aHaJM3, CUHTE3, Kiaccu(uKkaius, nepuoJuIHOCTb, HAOJIO/ICHHE,
U3MEpEHUe, HIKCIIEPUMEHT, MOJICTUPOBAHHE.

®dusuka: wmartepusi, OHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
DHEPTreTUYECKU ypOBEHb, BEIIECTBO, TeEJIO, OO0BEM, arperaTHoOe COCTOSIHUE
BEIECTBA, (PU3MUCCKUE BETUIMHBI U SAMHUITBI UX U3MEPEHUS.

buonorusi: kinerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3MeE,
dboTocHuHTE3, OMOJOTUYECKH aKTHBHBIC BeliecTBa (OETKHU, YIJIEBOJIBI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MUHEpaBI, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMbIC, TOILINBO,
pecypcehl.

TexHONOTHS: THIIEBbIC TMPOAYKTHI, OCHOBBI PAllMOHATBHOTO TUTAHUS,
MOTOIITUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUYECKHE Tpenaparsl, MaTepPHAIIbl U3
MCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMMUSA

Teopernvyeckue 0CHOBbI XUMHUU

XuMUYecKuil 31eMeHT. AToM. Sfapo aroma, H30TOMNBI. JIEKTPOHHAs
000J10YKa. DHEPreTHYECKUEe YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamy, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpe/iesieHUs JIEKTPOHOB MO OpOUTaIsIM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3axkoH u [lepuoanyeckas cucreMa XUMHYECKHX 3JIEMEHTOB
. U. MenaeneeBa. CBsi3b NMEpUOAUYECKOr0 3aKoHA U Ilepuoanyeckoil cCUCTEMBI



xumMuueckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB XMMHYECKUX DJJIEMEHTOB U
oOpa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB IO TPYIMIaM U MEPHOJIaM.
3HauYEHHE MTEPUOIUYECKOTO 3aKOHA B PA3BUTHUN HAYKHU.

CrpoeHue BelmiecTBa. XHUMHUYECKas CBS3b. BUIbI XUMHUYECKOW CBA3U
(KoBaJIeHTHasi HEMNOJIIpHAs W MOJISIpHAs, MOHHAs, MeTajuIMdeckas). MexaHu3mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMHYECKOW cCBsi3u (OOMEHHBIH M  JIOHOPHO-
akuenTopHelil). BogoponHas cBsi3b. BaneHTHOCTb. DIEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHusa. IOHBI: KATHOHBI 1 AaHUOHBI.

BemectBa  MOJEKYJISIPHOTO W HEMOJIEKYJIIDHOTO  CTPOEHHS.  3aKOH
IIOCTOSTHCTBA COCTAaBA BEIIECTBA. THUIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

Ilonate o aucnepcHeIX cucremax. VICTUHHBIE U KOJUIOMIHBIE PaCTBOPHI.
MaccoBast 10JIs1 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHNN. Howmenxknatypa
HEOPTaHUYECKUX BEIIECTB. | eHeTnyeckas CBSI3b HEOPraHWYECKUX BELIECTB,
IIPUHAIEKAIUX K Pa3IMYHbIM KJIaCCaM.

Xumuueckass — peakuus. Krnaccudukanuss XMMHUYECKHX — peakiuil B
HEOPraHWYECKOM M OPraHWYeCKOM XMMHH. 3aKOH COXPAaHEHMsI MAcChl BELIECTB,
3aKOH COXPAaHEHUS Y MTPEBPAILECHUS SJHEPTUN NPU XUMUYECKUX PEAKIIMIX.

CKOpoCTh peakluu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakunu. XuUMHUYECKoe paBHOBecue. DaAKTOpBI, BIUAIOIIAE HAa COCTOSHHE
xumMuueckoro paBHosecus. [Ipunnnn Jle [latense.

Dnextponutnyeckas auccornuanus. CuinbHbIe U ciiadblie 5eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCasi, HEUTpaIbHas, IEJI0YHAs.

OKHCIINTENBEHO-BOCCTAHOBUTENIBHBIE PEAKIUH.

OKCIIEpUMEHTAIBHBIE METOJbl M3YyYEHHUS BEIIECTB W HUX MPEBPALLICHHM:
neMoHcTpanus Tabnui «lleproauyeckas cucremMa XUMHYECKUX 3yeMeHToB [[. .
MenneneeBay, M3ydeHHUE MOJIeNIed KPUCTAUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OMKCaHUe JEMOHCTPALMOHHBIX U J1a00OPaTOPHBIX OMBITOB (Pa30kKEHUE MEPOKCUIA
BOJOpPOJa B MPUCYTCTBUU KaTaln3aTOpa, ONPENEICHUE CPEABI PACTBOPOB BELIECTB
C TOMOIIBI0 YHHMBEpPCAJIbHOIO HMHAMKATOPA, PEAaKIHUH HOHHOIO OOMeHa),
MIPOBEJCHUE MPAKTHUECKON paboThl «BiusHue pa3nuyHbx (GakTOpOB Ha CKOPOCTh
XAMUYECKOU PEAKLIANY.

PacuéTHrle 3agauu.

Pacy€rel 1O ypaBHEHHSAM XUMHUYECKUX pEaKUMM, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIIOJIB30BAHUEM IIOHATUS «MacCOBas
JIOJISI BELIECTBAY.

Heopranunyeckasi xumust

Hemeramner.  Ilonoxenne HemerauioB B llepuoandeckont  cucreme
xumudeckux snemeHToB [[. M. MenzaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
du3nyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETauIoB (Ha MpUMEpe



KHCJIOPOJa, cephl, pocdopa u yrieposa).

XUMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETANIOB (rajoreHOB, CEphl, a30Ta,
docchopa, yriepoga U KpeMHHS) W HX  COCAMHEHUNH  (OKCHJIOB,
KHCJIOPOJCOIEPKAIINX KUCIIOT, BOJOPOAHBIX COCTUHEHUN ).

[IprMeHeHnEe BaKHEUIINX HEMETAJUIOB U UX COCAUHEHNUN.

Merannel. 1lonoxenne meramnos B llepuoandeckon cUCTEME XHMHYECKUX
anemeHnToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JOUEK
aToMoB MeTayuioB. OOmme guznyeckue cBoiicTBa MeTayioB. CIulaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUN PSIJT HAMIPSKEHU METAIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUILMX METAUIOB (HATpH, Kaluil, KaJbIUH,
MarHui, amfoOMUHUH, IIUHK, XPOM, JKeJIe30, ME/Ib) U UX COCTMHEHUH.

OO6mue cnocoObl momydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YE€HHUs BEIIECTB U UX MPEBPAIICHUI:
U3YYCHHE KOJUIEKIMH «MeTamuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PEIICHUE
AKCIIEPUMEHTANILHBIX 3aj]a4, HaOJIOJICHUEe M OMHCAHUE JIEMOHCTPAIMOHHBIX WU
Ja00pATOPHBIX OMNBITOB (B3aUMOJICHCTBHE THIIPOKCHUIA AIFOMUHUS C PACTBOpaAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuérnslie 3amaun.

Pacuétel mMacchl BemiecTBa Wi 00bEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BEUIECTB,
pacy€Tbl Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET MIPUMECH.

XUMHUA U )KU3Hb

Ponp xuMum B 0OeCrieYeHUHM SKOJOTHYECKOM, SHEPreTHYEeCKOW M MHIICBOM
0€30MMacHOCTH, pa3BUTHUM MeAulMHBL. [loHATHE O HAyYHBIX METOJaxX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOHMX HAYYHBIX MPUHIHUIIAX TPOMBIILICHHOTO
MOJTyYEHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEIIECTB M MATEPUANIOB: BaXKHEHIINE CTPOUTEIIbHbBIC
Martepualibl, KOHCTPYKIIMOHHBbIE MaTepuaibl, KpacKHh, CTEKJIO, KepamuKa,
MaTepualbl JJIs JIEKTPOHUKH, HaHOMAaTepHuasbl, OPraHUYEeCKUe WU MUHEPAJIbHbIC
yI0OpeHHUS.

Xumus ¥ 3J0pOBbE YEIOBEKA: IMpaBWJIa MCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia O0E30MaACHOTO KCIONIB30BAHUS MPEMAPaTOB OBITOBONW XWMUU
B IIOBCEIHEBHOU JKU3HU.

MexnpeaMeTHbIe CBA3HU.

Peanmuzanust  MeXnpeAMETHBIX  CBS3ed MpU  M3Yy4YEHUH  OOmer u
HEOPraHM4eCcKOM XuMHH B 11 Kilacce OoCylEeCTBISIETCS Yepe3 UCIIOIb30BaHUE KaK
OOIIMX E€CTECTBEHHO-HAYYHBIX TMOHSATUM, TaK W TMOHATUM, SABJISIOMIUXCA
CHUCTEMHBIMU JJISl OTJEIBHBIX NPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAyUYHbIE MOHSATHUS: HAy4dHbIH (pakT, rumoTes3a, 3aKoH,



TEOpUs, aHalu3, CHUHTE3, KilacCUpUKAIMI, TEPUOJUIHOCTh, HaAOIIOJCHUE,
SKCIIEPUMEHT, MOJAECIUPOBAHNUE, U3MEPEHUE, SIBIICHUE.

dusnka: MaTepusi, JHEPTUs, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, paJINOAKTUBHOCTh, MOJICKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKHE BEITUYMHBI M CAMHHIIBI MX
M3MEPEHUS, CKOPOCTh.

buonorus: kieTka, oOpraHuW3M, JKOCHCTeMa, Owocdepa, Makpo- H
MUKPOAJIEMEHTBI, BUTAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIIaeMble, TOTUIMBO,
pecypcehl.

TexHOoNmOTHs: XUMHYECKasi MPOMBINIJICHHOCTh, METAJLUTypTHs, MPOU3BOICTBO
CTPOUTEIBHBIX MAaTEPHAIOB, CEIhCKOXO3SHCTBEHHOE TTPOU3BOJICTBO, ITHIIEBAs
MPOMBINIUICHHOCTh,  (papMareBTUYECKass  MPOMBINIIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKUX IIpernapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEepHUAJIOB,
AJICKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.

IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHM A ITPOI'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O ObPA3OBAHUA

JINMYHOCTHBIE PE3YJIbTATDI

®I'OC COO ycranaBauBaeT TpeOOBaHMUS K pe3yjibTaTaM OCBOEHHS
oOyyarolMMUCSl MPOrpaMM CpeAaHero oOmiero oOpa3oBaHHs (JIMYHOCTHBIM,
METanpeIMETHbIM M TpeAMETHbIM). HaydHOo-mMeTonuueckoil OCHOBOM  AJis
pa3paboTKU IMJIAHUPYEMBIX PE3YyJbTAaTOB OCBOEHUS MPOrpaMM CpPEIHEro OOLIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B CcOOTBETCTBMM C CHCTEMHO-AESATEIBHOCTHBIM IOAXOIOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMs Ipeamera «XHMHUS» Ha YPOBHE CPEIHEro
o01ero o0pa3oBaHus BBIJICICHBI CACAYIOIINE COCTABIISIOIIHUE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUUCKOM Tpa)KJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4Khe MOTUBALMU K 00YyYEHHIO;

L[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUH JMYHOCTHU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAULIMM 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIHOCOOHOCTH OOYy4YarolIMXCsl PYKOBOJACTBOBAaThCS B CBOEH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA yYCTAHOBKAaMHU, IPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHus;

HaJIM4Ke NMPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOECHUS IpeaMeTa «XUMUS» IOOCTUTalOTCS B
€IMHCTBE Y4YeOHONW W BOCIHUTATENBbHON JESTENIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHUYECKUMH, COLUUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU
U HJleallaMd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHSTHIMA B OOIIECTBE



HOpMaMyd W  TpaBWJIaMH  TIOBEICHHUSA,  CIIOCOOCTBYIOIIMMH  IPOIECCaM
CaMOIIO3HAHUS, CAaMOPA3BUTUS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOydJaronuxcs.

JINIHOCTHBIE pE3yNbTaThl OCBOCHHS MpeAMeTa «XHUMHS»  OTPAXKAroT
c(OPMHUPOBAHHOCTh OIBITA TIO3HABATCIILHOM M TPAKTHYCCKOH JIEITCILHOCTH
00yJaromuXxcs 1Mo pean3aiy MPUHIATHIX B OOMIECTBE IICHHOCTEH, B TOM YHCIIC B
JaCTH:

1) rpaKaaHCKOro BOCIIHTAHMSA !

OCO3HAHHS O00YYAIONIMMHKCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKCHHSI K 3aKOHY U TIPABOIOPSIKY;

NPEJCTABICHUS O COIMAJIBHBIX HOpMax M MpaBUIaX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JCATEIBHOCTH IIPU CO3JIaHUH
y4eOHBIX IMPOCKTOB, PEIICHUHU YYCOHBIX M IMO3HABATENIbHBIX 3aJ1ay, BBITTOJTHECHUU
XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAaMEPECHHS, JIOTHKY W
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUIHBIX BUAOB YICOHOU ACATEIHHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHHSI:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYCCKOMY ¥ HAyJYHOMY HACJICIUIO
OTCYECTBECHHON XMMUM;

YBOXEHHUS K TIPOIECCY TBOPYECTBA B OOJACTH TCOPUU M MPAKTUUECKOTO
MPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KCHHS HAayKH €CTh pe3yJbTaT
JUTATENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIUBBIX  OKCICPUMEHTAIBHBIX  ITOMCKOB,
MIOCTOSTHHOTO TPY/J1a YYEHBIX U MPAKTUKOB;

WHTEpeca M TI03HABATCIBHBIX MOTHBOB B IIOJYYEHUH M TIOCIICAYIOIIEM
aHaM3e WHPOPMAIMHA O TIEPEIOBBIX JOCTHXKEHUSIX COBPEMEHHOW OTEUECTBECHHOU
XUMUU,

3) IyXOBHO-HPABCTBEHHOT0 BOCIUTAHHUS:

HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBI3aHHBIC C XUMHUYECKUMU SIBJICHUSIMU,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACh HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJACHUE W TIOCTYIKH CBOUX TOBAPHIICH C
MO3MIIMH HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHWE IOCIEACTBUN OSTHX
MOCTYIIKOB;

4) popMuUpOBaHHUS KYJIbTYPbI 310POBbSI:

MOHMMAaHMUS IEHHOCTEM 310poBOTO U Oe3omacHOro oOpasza KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pH3MdeckoMy u
MICUXUYECKOMY 3I0POBBIO;

coOJroicHUsT TIpaBWJI 0e30MmacHOro oOpallleHusl C BelIeCTBaMU B OBITY,
MTOBCEIHEBHOM KU3HU U B TPYJIOBOM J€ATEILHOCTH,

MOHMMAHUS IIEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJIJIEKTUBHOIO



0€30MMacHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HH JIIOJIEH;

OCO3HAHUS TIOCTEACTBUNM W HEMPUATUS BPEIHBIX MPUBBIYCK (yHOTpeOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOT0 BOCTIUTAHUS

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  y4€OHO-HCCIIEOBATEIbCKON
NEeATEIbHOCTH, OOILIECTBEHHO IOJE3HOM, TBOPYECKOW W  JPYrux BHAAX
JIESITENIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4yacTHE€ B PEHICHUM MPaKTUYECKUX 3aaad
COIIMAJILHOM HAIMPaBIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYeHHUIO0 MPOGEeCcCHuil pa3IMdaHOro pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBOXKEHUSI K TPYAY, JIOJAM TpyJa U pe3ysibTaTaM TPYJIOBOH NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHJIUBHUAYAJIbHOM TpPaeKTOpUHU
oOpazoBaHusi, Oyaymiedl mnpodeccu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENM K XUMHH, UHTEPECOB U
noTpeOHOCTEH O0IIeCTBa;

6) 3K0JIOTHYEeCKOT0 BOCTIUTAHNS

HKOJIOTHYECKHU I1€JIeCO00pPa3HOro OTHOIIEHUS K TPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MMOHMMAaHMS TJIO0AJTBLHOTO XapaKTepa SKOJOTHYECKUX IPOOJIeM, BIHMSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COIIMATIBHOU CPEb;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTHXKCHUN XUMUU JJIA
pelIeHUs BOIPOCOB PAlMOHAIBHOTO IPUPOJOTNOJIb30BAHHS;

AKTHUBHOTO HENPUATUS JCUCTBUH, TMNPHUHOCIAIIUX BpPEH OKpPYKaroUIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTHUECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JICHCTBUM U MPEIOTBPAIATh UX;

HaJIMYUsl PaA3BUTOrO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEeATEIIbHOCTH AKOJIOTUYECKOM HaIMpaBJIECHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOMN
MpaKkTUKe, CIOCOOHOCTM M YMEHHS AaKTHUBHO MPOTHUBOCTOSITH HWIEOJIOTHUH
xemo(poouu;

7) HEHHOCTH HAYYHOTO TO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHeNU(PUKA XUMHUHM KaK HAyKd, OCO3HaHUS €€ poiau B
dbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUM II€JIOCTHOTO
npeAcTaBieHusl 00 OKpy’KalollleM MUpE KaK O €IMHCTBE MPUPOABl U UYeJOBEKa, B
MO3HAHUM TMPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHuu TpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAUYMMOCTH XUMHUH JJs  COBPEMEHHOM
IUBUIM3AUM: B €€ TYMaHHCTUYECKOW HAINpaBJICHHOCTA W BaXHOW POJIM B
CO3/IaHUM HOBOM 0a3bl MaTepUAIBHOU KYJIBTYPHI, PEIICHUH TJI00abHBIX MPOOIeM



YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, JHEPrE€TUUYECKON, MUIIEBOM U
HKOJIOTMYECKO O€3011aCHOCTH, B Pa3BUTUM MEIULMHBI, OOECIIEUEHUHN YCIOBHM
YCIIEIIHOTO TpyJa M OKOJIOTMYECKH KOM(OPTHOM JKM3HM KaXKIOrOo 4YiEHA
00I11eCTBA;

€CTECTBEHHO-HAYYHONW TIPAaMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIb30BATh

noJTydyaeMble 3HaHUS JUIS aHaIu3a U OOBACHEHUS SIBJICHHUN OKPYXAIOIIero Mupa u
NPOUCXOAIINX B HEM U3MEHEHU, YMEHHUS JeJ1aTh 00OCHOBAHHBIE 3aKIIOUEHHS Ha
OCHOBE HAay4HBIX (D)aKTOB M HMEIOIIUXCS JaHHBIX C LENbI0 TOJXY4YeHUs
JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HaHUS IS
pelieHus mpoOyieM B PeabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON 1 TEIbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpEephIBHOMY 00Opa3oBaHUIO U
caMO0Opa30BaHUIO0, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HaHMW IO XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paziuyHbIX chepax mpodeccrHoHaabHOM
JESITETTLHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHSI YYEOHOTO TMpeaMeTa «XUMHs» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HauUMMble  JUIsE  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOyYarOIIMXCA
MEXAUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHSATHSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEHUPUKY METOJO0B TO3HAHUS,
HCITOJIb3YEMBIX B €CTECTBCHHBIX HayKaxX (MaTepwsi, BEIIECCTBO, YHEPTHS, SBICHHE,
MPOIIeCC, CUCTeMa, HAYYHBIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

yYHUBEpCalbHbIC YUcOHBIC NelCcTBHs (TIO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC,

pEryJIATUBHBIE), obecreunBaroIme dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH ¥ COITUATILHOW KOMIETSHITUN O0YJarOIINXCS,;
CIIOCOOHOCTH o0yJaronmxcs HCII0JIh30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbBIC
JIEUCTBUS B MIO3HABATEILHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMA U  PETYJISATUBHBIMH
JEVCTBUSIMH.

OBJiagenue YHUBEPCAJIbHBIMUI Y4eOHbIMU MO3HABATEJIbHBIMU
AEeUCTBUSIMM:

1) 6a3oBbIe JJOrUYeCKUe AeiiCTBUS:

CaMOCTOSITEILHO  (OPMYJIUPOBATh W AKTyaJIM3MpPOBaTh  MPoOIEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;



ONpcaACIATb LCJIN JACATCIbHOCTH, 3aJaBas IIapaMCTPbl H KPUTCPUHN HX
AOCTHUKCHUA, COOTHOCUTD PC3YJIbTATHI ACATCIbHOCTH C ITIOCTABJICHHBIMU ICIIAMU,

HCIIOJIB30BaTh IIPHU OCBOCHHUU 3HAHMU HpI/IéMBI JJOT'MYCCKOT'O MBINIJICHUA —
BBIACIIATE XAPAKTCPHBIC ITPU3HAKU MOHITHHA U yCTaHaBJIMBATb HX B3aWMOCBI3b,

HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS JIJIsl OOBSICHEHUS OTIAEIbHBIX (PAKTOB U
SIBJICHU;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH JUIS KJIAaCCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUM;

yCTaHaBJIMBAaTh MPUYMHHO-CIECJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTHb JIOTUYECKUE pPACCYXACHHUS (MHIYKTUBHBIC, JE€AYKTHBHBIE, IIO
AHAJIOTUH), BBIABISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B pacCMaTpUBAEMbBIX
ABJICHUSIX, (DOPMYITUPOBATH BBIBOJIbI M 3aKJIFOUEHNUS;

IPUMEHATH B MPOLECCE MO3HAHMS, UCIOIb3YEMbIE B XUMUN CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, TPEOOPA30BBIBATH MOJICIIBHBIC MPEACTABICHUS — XUMUYECKHI
3HaK (CHMBOJI) DJIEMEHTa, XUMHUYecKas (opmyrna, ypaBHEHHE XUMHUYECKOU
peaKkMy — MpU PEIIEHUU Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHUYECKUX 3aj1ad,
MPUMEHSTh HAa3BaHHbIE MOJIEIbHBIEC MTPEACTABICHMS JIJIs1 BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIMM.

2) 6a30BbIe HCCJIE0BATEILCKIE AeHCTBHSA:

BJAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuuii;

(bopMyIMpOBAThH LIENIM U 33/1a41 UCCIEOBaHUS, UCIIOJIb30BATh TOCTABICHHbBIE
U CaMOCTOSTENIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KAuyeCTBE HHCTPYMEHTA
NO3HAHHUSI U OCHOBBI JUIsl (POPMHPOBAHUS TUIOTE3bl MO MPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CaMOCTOATEIBHOTO IUIAHUPOBAaHUS W TMPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOII0JaTh 3a XOJOM
MpoLecca, CaMOCTOATEIBHO MPOTHO3MPOBATh €ro pe3yibTar, (HOpMyIHpOBaTh
000011IeHS ¥ BBIBOIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBaHHBIN OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh OMbBIT YYEHWYECKOM HCCIEAOBATENIbCKOM M MPOEKTHON
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IIOMCKY METOJOB pEUICHUS MPAaKTUYECKHX 3a4ad, MPUMEHEHUIO pa3InYHbIX
METOJ OB NTO3HAHMS.

3) padora ¢ undopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX HH(opmanuu (Hay4dHO-
HOMyJIApHAsl JIUTEpaTypa XUMHUYECKOIO COAEpIKaHMs, CIPABOYHbBIE MOCOOMS,
pecypcsl HTepHeTa), aHAMM3UpOBaTh MH(POPMALMIO PA3IUYHBIX BUAOB U (PopMm
IIPE/ICTABIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HENPOTUBOPEYUBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATh PA3JIUYHbIE METOJbI MPU MOUCKE U
oToope wuHPOpPMAIIUM, HEOOXOAUMOW JJIsI BBINOJHEHUS YYEOHBIX 3aaad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa INpu padoTe ¢
XUMHUYECKON HMH(pOpManUeil: NpUMEHATh MEXNpeAMETHblEe ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOpMyIIbI, a00peBUATYpPHI, HOMEHKIIATYPY;

UCTIONB30BaTh W MNPEOoOpa3oBbIBATh 3HAKOBO-CHMBOJIUYECKHE CPEICTBA
HaTJISTHOCTH.

OBJ1aieHHe YHUBEPCATbHBIMM KOMMYHHMKATUBHBIMH 1eHCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBbI B XOJ€ JUaJIOra W/Win
IUCKYCCUH,  BBICKa3blBaTh  WJEH, (OPMYIUPOBATh  CBOM  IPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIaTh C TMPE3CHTAIlMell Pe3yNbTaTOB IMO3HABATEIHHON EATEIHHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEIBHO HJIM COBMECTHO CO CBEPCTHUKAMHU TPY BHITIOTHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKON pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILIECTB, peajln3aluy y4eOHOTro npoekta u (GOpMyJIUpOBaTh BHIBOAbBI
Mo pe3yJbTaTaM MPOBEAEHHBIX HCCICIOBAHUA MYTEM COTJIACOBAHMS TO3MUIMHI B
X0J1€ 00CYXX/I€HUSI 1 0OMEHAa MHEHUSIMH.

OBgi1aieHHe YHHUBEPCATbHBIMH PEryJsiTHBHBIMH 1eiiCTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOKO IMO3HABATEIBHYIO
JesTeNIbHOCTh, oOmpezensas €€ ILeNd W 3a7aud, KOHTPOJIMPOBaTh U IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TpEIaraéMblii ajiroput™m JACHCTBUU TNpu
BBINIOJIHEHUM YYEOHBIX U HCCIEAOBATEeNbCKUX 3ajad, BbIOMpaTh HauOoliee
3¢ pexTuBHBIN crMoco0 HMX peleHuss ¢ Y4YETOM IMOJyYeHUSI HOBBIX 3HAHHUA O
BEIIECTBAX U XUMUYECKUX PEAKIUsX;

OCYILIECTBISITh CAMOKOHTPOJIb CBOEH NI€ATEIHHOCTH HAa OCHOBE CaMOAaHaIn3a
Y CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpeameTHbie  pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XUMHS»
OTpaXXaroT:

cOPMUPOBAHHOCTh ~ MPEACTABICHUH O XHUMHYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAyYHON KapTUHBI MHpA, POJM XUMHUU B TIO3HAHWUU SIBJIICHUM



npuponabl, B  (OPMHpPOBAHMHM MBIIUIEHUS M KYJbTYpbl JHYHOCTH, €€
(YyHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOM /JIsl PEILICHUS IPAKTUUECKUX 3aj1a4
U 9KOJOIMYeCKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3J0POBBIO M IPHUPOJHOM
cpexne;

BIIAJICHUE  CUCTEMOM  XMMMYECKUX  3HAHHUM, KOTOpas  BKJIHOYAET:
OCHOBOIOJAralle MOHATUA (XUMHYECKMH D3JIEMEHT, aToM, O3JIEKTPOHHas
000JI04Ka aTOMa, MOJIEKYJIA, BAJIECHTHOCTb, MEKTPOOTPULIATEIbHOCTD, XUMUYECKAs]
CBsI3b, CTPYKTypHas (opmyina (pa3BépHyTas M COKpamiéHHas), MOJIb, MOJSIpHas
mMacca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKelleT, (YHKIMOHAIbHAs TIpyMIa,
paguKai, U30Mepusi, U30Mepbl, TOMOJIOTUYECKUN PsAZl, TOMOJIOTH, YIII€BOIOPOJIHI,
KHUCJIOpOA, U a30TCOJEpIKalUe COCAUHEHUsS, MOHOMEp, IOJIUMED, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJIIPHBIE COECIMHEHNS); TEOPHUH U 3aKOHBI (TEOpPHUsI CTPOCHHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XUMHH; MHUPOBO33PEHYECKUE 3HAHWI,
JeXaluye B OCHOBE IIOHMMAaHMUSA IIPUYMHHOCTU U CHUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (PAKTOJIOTMYECKUE CBEJIEHHWS O CBOWCTBAaX, COCTaBEe, MOJYYCHHH H
0€e30I1aCHOM HCIIOJIb30BaHUM BAKHEUIIUX OPraHUYECKUX BEUIECTB B OBITY U
[IPAKTUYECKOM JCATEIbHOCTU YEI0BEKA,

C()OPMUPOBAHHOCTh YMEHUU BBISIBISITH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOLIME IOHATHS IPU
OIIMCAaHUU COCTaBa, CTPOCHMS U NIPEBPALCHUN OPTAHUYECKUX COCAUHEHNN;

c(OpPMHPOBAHHOCTh YMEHHUH HCIONb30BATh XUMHYECKYI0 CHUMBOJIMKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
(GopMysl OpraHMYECKHX BEIIECTB W ypPAaBHEHUH XMMHUYECKHUX PEaKIHH,
M3rOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHWYECKMX BELIECTB I WIUIFOCTPALUU HX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUN YCTAaHABIMBATH NPUHAMJIEKHOCTh N3YYEHHBIX
OpPraHMYECKUX BEIIECTB II0 HMX COCTaBY U CTPOCHHKD K ONPENCIEHHOMY
KJIacCy/TpynIe COeAMHEHUN (YTIeBOJOPOAbl, KHUCIOPOA U a30TCOJEpKalue
COCIMHEHHSI, BBICOKOMOJIEKYJISIPHBIE COEIWHEHUS), JaBaTh MM Ha3BaHUS IO
cuctematuyeckoii Homenknatrype (IUPAC), a takxke NpUBOAWTH TpPUBUAIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEUIECTB (ITWJIEH, MPOINUJIECH, AalleTUJIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (eHoJ, (opManbIerui, aleTaableru]], MypaBbHHAs
KHMCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsA KUCJIO0TA, CTEAPUHOBAsA KHUCIIOTA, IIFOKO34,
dpykTo3a, Kpaxmai, UeIi0103a, TIUIHH);

c(OpPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHUYECKOM CBSI3M B
OpPraHUYEeCKUX COCTUHEHUSAX (OJUHAPHBIC U KPATHBIC);

Cc(OPMUPOBAHHOCTh YMEHUS MPHUMEHSATH TMOJOXKEHHUS TEOPUHU CTPOCHUS
opranuyeckux BemectB A. M. bytnepoBa A o0bsICHEHHS 3aBUCIMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHMS; 3aKOH COXPAHEHMS MACChl BEILIECTB;

C()OPMUPOBAHHOCTb ~ YMEHMM  XapakTepu3oBaThb  COCTaB, CTPOEHHUE,
(u3znyeckue M XUMHYECKHE CBOMCTBA TUIIMYHBIX IPEACTABUTEIEN pa3IMUHBIX



KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, 3TWJICH, MPOMNWJIEH, alleTUJIEH,
Oyranuen-1,3, metundyraauen-1,3, O€H30J, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
[IIALEepUH, (EHOJI, alleTalbJeTH, MypaBbUHAs U YKCYyCHas KUCJOTHI, TJIIOKO3a,
KpaxmaJl, [IeJUTI0J103a, AMUHOYKCYCHAs KUCJI0TAa), UUTFOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HHMH YPaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHS XapaKT€pU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
ChIpbsi  (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CIOCOOBI UX TMepepadboTKH U
paKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOPMHPOBAHHOCTh YMEHUW TIPOBOJUTH BBIYUCICHHUS 110 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJWYECTBA MCXOAHOTO BEIIECTBA WJIM MPOAYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINN);

chOpMHPOBAHHOCTh YMEHHI BJAJIETh CUCTEMON 3HaHUW 00 OCHOBHBIX
METOJIaX HAyYHOTr'O MO3HAHUSI, UCTIOJIb3yEMbIX B XUMHUH MPU U3YUYCHUU BELIECTB U
XUMUYECKUX SBJICHUMN (HaOJIOACHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHMUE),
WCITOJIB30BaTh CHUCTEMHBIE XWMHYCCKHE 3HAHUS [JI1 TPHHITHS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsAX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOII0O/IaTh MPaBUIIa MOJb30BAHUS XUMHUUECKOMN
MoCyIol U J1abopaTOPHBIM O0OpPYAOBAaHHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKIHSMH TIO BBINOJTHEHHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHWI TUIAHUPOBATh W BBIMOJHATh XUMHUYECKHM
AKCIEPUMEHT (TIPEBpaIllCeHHs] OPTaHUUYECKUX BEIECTB MPU HArpEeBaHUU, MTOJTyUCHHE
STUJIEHAa U U3Y4YEHHE €ro CBOWCTB, KAUYE€CTBEHHbIC PEAKIUU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCKOB IMPH HArpeBaHWU, I[BETHBIC PEAKIMH OEIKOB) B
COOTBETCTBHUM C TMpaBWIAMU TEXHUKA OE30MaCHOCTH TpU OOpalieHUuu C
BEILIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBaHHUEM, TPEACTABISATH PE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B (GopMe 3alucu YpaBHEHUU COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIUPOBATh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XUMHUUYECKYIO
uH(OpMaIMIO, TOIYy4aeMyl0 W3 Pa3HBIX HCTOYHHKOB (CpEICcTBa MacCOBOU
uHpopmaiuu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOONIOAaTh  MpaBWIa  JKOJOTHYECKU
1eaecoo0pa3Horo TMOBEJEHUsT B OBITY W TPYJAOBOM JACATEIBLHOCTH B LEIAX
COXpPAaHEHHUSI CBOETO 3J0POBbS M OKPYKaroLEd MPUPOTHON CpeIbl, OCO3HABATH
OMAaCHOCTh BO3JICHCTBUSI HAa JKHUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHKUMAsi cMbIca mnokasarens [IJIK, moscHsaTh Ha mpuMmepax CrocoObl
YMEHBIIEHUS W TNPEJOTBPAIllEHUs] HUX BPEAHOrO BO3JACUCTBUS HA OpraHu3M
YeJIOBEKa;

JIs. O0y4YaroUMXCsl ¢ OTPAHUYECHHBIMH BO3MOXHOCTSIMHU 3JIOPOBBS: YMEHUE



MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHUSI BEUIECTB U
XUMHYECKUX SIBJICHUN;

JUISL CIENbIX M CHa0OBUASIIMX OOYy4YaloOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYI0 cUcTeMy oOo3HaueHuid JI. Bpains mjis 3amucu XHMHUYIECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUS Kypca «OOIas M HeopraHudeckas
XUMHUSD» OTPAXkKAKOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XHMHYECKOH COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHpPa, POJM XHUMHUM B ITIO3HAHWUW SBJICHUH
npuponbl, B (OPMUPOBAHUM MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHATBHON IPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUYECKUX 3a7a4
U DKOJIOTUUECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

BJIIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHUH, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAraoIye IMOHATUS (XUMUYECKUH 3JEMEHT, aToOM, M30ToIm, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA O0O0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHHS, XUMUYECKasT CBA3b
(KoBaJieHTHas, HOHHAs, METAJJINYECKasi, BOJOPOAHAs), KPUCTALINYECKAS PEIIETKA,
TUNBl  XUMHYECKHUX  pPEaKUUM, PACTBOP, DJIEKTPOJUTHI, HEIIJICKTPOJIUTHI,
BJIEKTPOJINTUYECKAs JUCCOLMAINS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peakiuy, XUMUUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKONW JUCCONUANMM, nepuoandeckui 3akoH [l. M. Menpgeneesa,
3aKOH COXPaHECHUs MAcCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUH
MPU XUMUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK XHUMHH,
MHUPOBO33PEHUYECKNE 3HAHMS, JIeKAIIMEe B OCHOBE MOHUMAHUS TMPUYUHHOCTU U
CUCTEMHOCTH XHMHYECKHX SIBJICHHH, (haKTOJOTHYCCKHE CBEIACHHS O CBOMCTBAX,
COCTaBe, MOJYYeHUH U 0€30MacHOM MCIOJIb30BAaHUU BOKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYCCKOMN NESITEIHHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTEPHbIC MPU3HAKU TOHATHM,
yCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BAaTh COOTBETCTBYIOLINE MOHATHUS MPU
OTIMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBpaICHU;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOIH30BATh XUMHYECKYI0 CHUMBOJIMKY JIJIS
coctaBieHuss (HOpPMYyJT BEIMIECTB MW  ypaBHEHUH  XUMHUYECKUX  PEaKIIUH,
cucrematnieckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYEeCKUX BeHIeCTB (yrapHblid ra3, YIJIEKMCIBIM ra3, aMMHakK, TraméHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBASL COMIA, TUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUHN ONPEACIISITh BaJICHTHOCTh U CTCTICHh OKWCIICHUS
XUMUYECKUX HJIEMEHTOB B COEAMHEHHUSX PA3IMYHOrO COCTaBa, BUJ XUMHUUYECKOM
CBsI3U (KOBAJICHTHAs, MOHHAsI, METAJNINYECKasi, BOJOPO/IHAS) B COCIMHEHUSX, THUII



KPUCTAJUTMYECKOW PEMIETKM KOHKPETHOTO BEIeCTBa (aTOMHAs, MOJEKYJSIpHAs,
MOHHAsl, METAJUTMYECKas), XapakTep Cpebl B BOJHBIX paCTBOPAX HEOPTaHUYECKHUX
COCJIMHCHM;

chOpMHPOBAHHOCTH yMEHUHN yCTaHaBIUBATh MPUHAIICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO WX COCTaBYy K OMNPEACIEHHOMY KIIacCy/TPyIIe
COCIMHECHMI (TMPOCTHIC BEIMIECTBA — METAJUIBI M HEMETAJUIbI, OKCHIbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEPUOJANYECKOr0 3aKoHa /.
N. MeHneneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATUZUPYIONTYIO, O0BSICHUTEIbHYIO
Y TIPOTHOCTHYCCKYIO (DYHKITUH;

cOpPMHPOBAHHOCT, YMEHHUH XapaKTepHU30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHX JJIeMeHTOB 1—4 mepuonoB Ilepuoguyeckoit cuCTEMbI
xuMudeckux snemMeHToB JI. M. MenpaeneeBa, UCHONB3ys MOHATHS «s-, P-, d-
AJIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKUE YPOBHI, OOBSACHSITH
3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XMMHYECKUX DJICMEHTOB M WX COCIMHCHHM
1o nepuoaaM u rpynnam [lepruoandeckor CuCTeMbl XUMUYECKUX 31eMeHTOB [l. .
MeHnpeneena;

chOPMHPOBAHHOCTh ~YMEHHUM  XapakKTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPTAaHMYCCKUX  BEIICCTB  PA3IMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIICCTBOBAHWE TEHETUYCCKON CBSI3M MEXIYy HEOPTaHWYECKHUMHU
BEIIECTBAMHU C TTOMOIIbIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MDUIIMPOBATH XUMHYECKUE PEAKIUU TIO0
pa3IUYHBIM TIPU3HAKaM (YUCIYy U COCTaBYy pPEArvpyroIIMX BEUIECTB, TETIOBOMY
addekTy peaknuu, U3MCHEHHUIO CTEIICHEH OKHCJICHHUS 3JIEMEHTOB, 0OpaTHMOCTH
peaKIlMM, YYaCTHIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHHA COCTAaBJISATh YpPaBHECHUS PEaKIUW Pa3TUIHBIX
THUIIOB, MOJHBIC U COKPAIIEHHBIC YPABHEHUSI PEaKluii HOHHOTO OOMEHA, YIUThIBAs
yCIIOBUS, TIPU KOTOPBIX 3TU PEAKIIUU UAYT JO KOHIIA,

c(OPMHPOBAHHOCT, yYMEHUH TPOBOJUTH PEAKIMH, TOITBEPKIAFOIIIC
KauyeCTBCHHBI COCTaB PAa3jIMYHBIX HEOPTaHWYCCKUX BEIISCTB, pPacIO3HABAThH
OTBITHBIM TYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHWYCCKUX
BEIIICCTB;

cOPMHPOBAHHOCTh YMEHHH  pPAacKphIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIHHBIX PEAKIIUA TOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OayiaHca
3THUX PEaKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
pPEeaKIMK OT Pa3IUYHBIX (PAaKTOPOB; XapaKTEP CMEIICHHUSI XUMHUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuuin Jle [latensbe);

chOpPMHPOBAHHOCTh YMEHUW XapaKTePU30BaTh XHMHUYECKHE MPOIIECCHI,
JIeKAIe B OCHOBE MPOMBIIIICHHOTO TMOJYYSHHUSI CEPHOM KHUCIOTHI, aMMHUaKa, a
TaK)ke C(POPMUPOBAHHOCTH MPEACTABICHUNM 00 OOIIMX HAyYHBIX NPUHIMMNAX U
AKOJIOTUYECKUX MPOOJIeMaX XMMUYECKOTO IIPOU3BO/ICTBA;



c(OPMUPOBAHHOCTh YMEHHUH NPOBOAUTH BBIYHUCICHHUS C HCIOIb30BAHHEM
HOHATUS «MaccoBas JOJIsl BEIIECTBA B pacTBOpE», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMHUYECKUX PEaKIUsAX, MacChl BEIIECTBA UM 00BEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEIECTBA, MAcCe MU O0BEMY OJHOIO M3 Y4YacTBYIOIIUX B PEAKLMH
BEIIIECTB, TEIJIOBOr0 3(PQeKTa peakluy Ha OCHOBE 3aKOHOB COXPAHEHUS MaccChl
BEIIECTB, MPEBPAILICHUS U COXPAHEHUS YPHEPTHH;

c(pOpMUPOBAHHOCTh YMEHUI COOIIOAATH MIPaBUJIa MOJIb30BAHUS XUMUYECKON
HoCcy10M M J1abOpaTOpHBIM OOOpYIOBAaHMEM, a TaKXe IpaBuiIa OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKLHSMH IO BBINOJHEHUIO JaOOPaTOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IUIAHUPOBAaTh M BBINOJHATh XUMHUYECKUN
AKCIIEPUMEHT (Pa3yioKEeHHE MEPOKCHAa BOAOPOJA B MPHUCYTCTBUU KaTaiu3aTopa,
ONpe/ieNieHuEe CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO  YHHBEPCAJIHHOTO
WHANKATOPa, BIMSHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIiuw,
peaklMy HOHHOTO OOMEHAa, KayeCTBEHHbBIE pEaKUU Ha cyib(ar-, KapOOHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE SKCHEPUMEHTAIbHBIX 3a/ay IO
temaM «Metamsl» U «HemeTtannel») B COOTBETCTBUM C MpaBUIAMH TEXHHUKH
0e30MacHOCTH MpHU OOpallleHUH C BEIIECTBAMH U J1a0OPaTOPHBIM 00OPYIOBAHUEM,
MPEICTaBIATh PE3ydbTaThl XWMHUYECKOTO OJKCIEpPUMEHTa B (opMe 3amucH
YpaBHEHHI COOTBETCTBYIOIIMX pEaKiuii W (HOPMYIHpPOBATh BHIBOJIBI HAa OCHOBE
ATUX PE3yJIbTaTOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATh XHMHUYECKYIO
uH(pOpMaLMIO, TMOIYYaeMyK U3 pPa3HbIX HCTOYHHUKOB (CpeICcTBa MacCOBOM
KOMMYHHKAIU, UHTEpHET U APYTHUX);

chOpMHUPOBAHHOCTh ~ YMEHHMH  cOONIOAaTh  TpaBWJIA  DKOJOTHYCCKH
1IeJIeCO00pa3HOr0 TOBENEHU B OBITY W TPYIOBOM JEATETLHOCTH B IEJAX
COXPAaHEHHMsI CBOETO 3J0POBbSI U OKPYKAIOIIEH NPUPOJHOU Cpeabl, OCO3HABATH
ONAaCHOCTh BO3JICVCTBHS HA KUBBIE OPTraHU3MbI ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens I[IJIK, mosicHITh Ha mnpuMepax CrocoObl YMEHBIIEHUS U
MPEIOTBPALIEHUS UX BPEJHOIO BO3ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUIs O0YYaroIIUXCsl ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI: YMEHUE
MPUMEHSATh 3HAHHS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CHENBIX ¥ CHA0OBUASIIUX OOYy4YaIOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHUYECKUX

dbopmy.
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HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/ https://www.yaklass.ru/


http://www.yaklass.ru/
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