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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpPOBHE CpeIHEro oO0Iero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
denepanbHOll  00pa30BaTENBPHONW TPOTPAMMBI CPETHEr0 OOIIEro 00pa3oBaHUs
(®OIT  COO), mpencrabienHbix B  DenepanbHOM  TOCYAaPCTBEHHOM
oOpazoBarenbHoM ctannapte COO, ¢ yuérom Konueniuu npenogaBaHusi yaeOHOro
npeaMera « XuMHsS» B 00pa3oBaTeIbHBIX opraHuzaiusax Poccuiickoit denepanuu,
peann3yIoIMX OCHOBHBIE 00pa30BaTEIbHbIE MPOTPAMMBI, 1 OCHOBHBIX MOJI0KEHUN
«Crparerun pa3putusa BocnuTanus B Poccuiickoin @enepanuu Ha nepuoa a0 2025
rona» (Pacnopsbkenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACICHHUIO
oO1el cTpareruu o0y4eHHUs, BOCIIMTAHUS U Pa3BUTUS 00y4arOIUXcsl CpeACTBAMU
yueOHoro npenmera «Xumus» it 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIN
koHuenrtyanbHble nojoxenuss GI'OC COO o B3auMOOOYCIOBICHHOCTH LIEJIEH,
COJICpKaHMs, PE3yJIbTaTOB OOy4YeHUsS M TpeOOBaHUN K YpPOBHIO TMOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o011e00pa3oBaTebHON OpraHu3aluu, SBISETCS HEOThEMJIEMOM 4YacTbhl0 UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpLIAIOLUIMM JTAallOM peav3allud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOUEBbIX ILIEHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacarTcs
MO3HAHMsI 3aKOHOB MPUPOAbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTypbl
YeJI0BEeKa, a TAKXKE IKOJIOTMYECKH 000OCHOBAHHOTO OTHOILIEHUS! K CBOEMY 3/I0POBBIO
U MpUPOJHON cpene. Peanusyercss xuMuyeckoe oOpa3zoBaHUE OOYyYarOIIMXCS Ha
YPOBHE CpeTHEro 00IIero 00pa3oBaHus CPEACTBAMU YUEOHOTO MpeaMeTa « XUMUSD,
collepKaHUE U TOCTPOEHUE KOTOPOTO OMNpEeNeseHbl B MPOrpaMMe MO XHUMHUHU C
y4€TOM Clneuu(PUKA HAYyKHM XHMHH, €€ 3HAaYeHUsi B MO3HAHUM NPUPOABI U B
MaTepualbHOU KU3HHU OOIIECTBA, a TAKXKE C YUETOM OOLIUX LIeJIel U MPHUHIIMIIOB,
XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSIHUE CHCTEMbl CpPEJHEro  OOIIero
oOpazoBanus B Poccuiickoit denepanuu.

XuMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyko pojb B
COBPEMEHHOM IUBUIM3AIMHN, B CO3/IaHUM HOBOW 0a3bl MaTepUaANbHON KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJ] B (POPMHUPOBAHUE PALIIOHATIBHOTO HAYYHOTO MBIIJICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEICTABICHUS 00 OKpY’KaIoIeM MHpE Kak O €IUHCTBE
IPUPOJBI U YEJIOBEKa, KOTopoe (popmHpyeTcs B XUMUU Ha OCHOBE NMOHHMMAaHUS
BELIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aHMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIACTSAMU MPUMEHEHUS.

TecHO B3aMMOJEWCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOThEMJIEMOMN YacThI0 MUPOBOIl KyJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIIEITHOTO
TpyAa U KHU3HU Kaxaoro uieHa oOmectBa. CoBpeMeHHas XMMHS Kak Hayka
co3uJaTeNbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HaIlpaBj€Ha Ha pEILICHUE



rJ00aNbHBIX TPOOJEM YCTOMYMBOTO PAa3BUTHUSI UEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOMN, MUIIEBOM, SKOJIOTUUYECKON O€30MaCHOCTU U OXPAHbI 3JI0POBBSIL.

B coorBercTBUM ¢ OOMMMH UEISIMH WU NPUHIMIIAMH CPEIHETO OOIIero
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbI YPOBEHb
M3Y4YCHUS) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYIbTYPHYIO IMOATOTOBKY
oOydaronuxcsi, HEOOXOIMMYK0 MM JUIsl  BBIpA0OTKM  MHUPOBO33PEHYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B KU3Hb COLUYyMa, MPOJOJIKEHUS
00pa3oBaHMsI B PA3IMIHBIX 00JIACTIX, HE CBA3AaHHBIX HEMOCPEICTBEHHO C XUMHUCH.

CocTaBisiomuUMu  TIpeaMeTa «XUMHS»  SIBISIOTCS  0a30BbIe  KypChl —
«Oprannueckass xumus» u «OOIass U HeOpraHUYeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUI MO HEOPTaHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHH) U
OopraHnyeckoil xumuu. GopMUPOBaAHUE JAHHOW CHUCTEMBbl 3HAHUN NPU U3YUYECHUH
npeaMera oOecleyuBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOTrooOpaszus
BEIIECTB HA OCHOBE OOIIMX MOHSTHM, 3aKOHOB U TEOPHUM XUMUHU.

CrpykTypa cojaepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuveckass Xumus» chopMUpOBaHA B MPOTpaMMe MO XMMHUM Ha OCHOBE
CUCTEMHOr0 TMOAXO0Ja K H3YyUYCHHUI0 Y4YeOHOro wmarepuaia U 00yCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHMU  HA  ONPENENIEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XWUMHUM BEIIECTBA
paccMaTpHUBAIOTCSl Ha YPOBHE KJIACCUUYECKOM TEOpUHM CTPOCHHUS OPTraHUYECKUX
COCMHEHUN, a TaKXXe Ha YPOBHE CTEPEOXMMUUYECKUX U DJICKTPOHHBIX
MpEeICTaBICHUI 0 CTpoeHuH BeriecTB. CBeieHUsI 00 M3y4aeMbIX B Kypce BEIIeCTBax
JAI0TCS B Pa3BUTUU — OT YIJIEBOJOPOIOB JO CIOXKHBIX OMOJOTHYECKH AKTHUBHBIX
coequHeHUMH. B Kypce  OpraHMuYecKOM ~ XMMHMHM  TIOJIY4YarOT  Pa3BUTHUE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs MEPBOHAYAIbHBIC
MPEJICTABIICHUS O XMMHUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMUYECKOW PEaKIUU.

[lox HOBBIM yIJIOM 3peHUs B MpeaMere «XuMus» 0a30BOTO YpPOBHS
paccMaTpUBaeTCs W3YYCHHBIM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
TEOpPETUUYECKUM Marepuan W (akTojIorhuueckue CBEACHUS O BeEIIeCTBax U
XUMUUYeckoi peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUS» OOyYaromMMCsl TIPEIOCTABISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYCHUE
MEePUOANYECKOT0 3aKOHA C OOIIETECOPETUUECKUX W METOJIOJOTHYECKUX TO3UIIHM,
rIy0oKe TMOHATh HCTOPUYECKOE U3MEHEHHEe (YHKIUN JTOro 3akoHa — OT
o0oO0maroniei 10 0ObACHAIOMEH U MPOTHOZUPYIOLICH.

Envnast cucrema 3HaHWN O Ba)KHEWINMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHH, & TAKXKE O XUMHUYECKHX PEAKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEeKaHus qonofHsercs B kKypcax 10 u 11 kimaccoB anemeHTamu
COJICpKAaHMS, MMEIOUUMH KYJIbTYpOJOTHUUECKUNA W TPUKIAIHOMW XapakTep. OTH
3HAHUS CHOCOOCTBYIOT MOHHUMAHHWIO B3aWMOCBSI3M XMMHH C JPYTUMH HAayKamH,
PacKpbIBaIOT €€ pOJib B MO3HABATEIHHON U MPAKTUUECKOM AESATEIbHOCTH YETIOBEKa,
CIOCOOCTBYIOT BOCTIMTAHUIO YBAXEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU



Y IPAKTUYECKUX MPUIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MpoOJieMax, CBA3aHHBIX C XHMHEH,
KPUTHUYECKH OCMBICIIUBATH HH(POPMAIUIO U IPUMEHATD €€ JIJIs IOMIOJIHEHU S 3HAaHUH,
pELICHUS HHTEJUIEKTYIbHBIX U SKCIIEPUMEHTAIIBHBIX UCCIEA0BATENbCKUX 3a1a4. B
[EJIOM COJIEp’)KaHhe Y4eOHOro mpeaMera «XuUMHUS» JAHHOTO YpPOBHS H3YyUEHHUS
OpUEHTHPOBAHO Ha (POpMHUpPOBAHUE y OOYUAIOMIMXCS MHUPOBO33PEHUECKONH OCHOBBI
Ui TOHMMaHUA (GUIOCOPCKUX HIeH, TaKUX Kak: MaTepuajgbHOe EIUHCTBO
HEOPraHNYECKOr0 U OPraHu4eCKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTAaBOM M CTPOEHHUEM, IO3HABAEMOCTh IPUPOAHBIX SIBJICHHUM ITyTEM dKCIIEPUMEHTA
U PEIICHUS TMPOTHBOPCUUN MEXKAYy HOBBIMH (aKTaMH H TEOPECTUYECKUMHU
MPEINOCHUIKAMHU, OCO3HAHHUE POJIM XUMUU B PEIICHUH IKOJIOTUYECKUX MpodiieM, a
Takke MpoOJeM cOepeKeHUsl IHEPIeTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUs HOBBIX
TE€XHOJIOTUH U MAaTEPUAJIOB.

B nmimaHe pemeHus 3agad  BOCHHUTAHMS, pa3BUTUS H  COLUUAIM3aLUU
oOydJaronuxcsi MPUHATBIE TPOrPaMMONM MO XUMHHM TOJAXOJBI K OMNPEIEICHUIO
collepKaHUsi M TOCTPOCHUSI TMpeaMeTa MpeaycMaTpuBaioT (HOpMHPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM, UMEIONUX 0a30BO€ 3HAUCHUE JIJIST PA3IMUHBIX
BUJIOB JICATEIILHOCTH: peIlIeHUus Tmpo0sieM, IOUCKa, aHaidu3a U o0paboTKu
uHboOpMaIlMK, HEOOXOAMMBIX JJisi MPUOOPETEHUS ONbITa MPAKTUYECKON U
UCCIIEOBATEIbCKON JEATEIbBHOCTH, 3aHUMAIONIEH Ba)XHOE MECTO B IO3HAHUH
XUMHUHU.

B npakTuke mnpenojaBaHHs XUMUM KakK Ha YPOBHE OCHOBHOTO OOILEro
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 00IIeTro 00pa3oBaHus, IPU ONPEACICHUN
CoJlepKaTeIbHOM XapaKTEPUCTUKU 1€ H3y4YeHHUs IMpeAMETa HalpaBJI€HUEM
MEPBOCTENEHHON 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH YEJIOBEKa M KAaK OJHOT0 U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHHUSI TAKOM MOAXOJ K OIPEICIICHUIO LEJNEH H3YYEHUs
peaMETa SBJISIETCS BIIOJHE ONPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUs TJaBHBIMU LEISMH M3Y4YEHUs TpeaMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) ABISFOTCS:

e (QopmupoBaHHME CHCTEMBl XHUMHYSCKMX 3HAHUM KaK  BaKHEHIICH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOU
JIekKaT KIIOYEBBbIC MOHATHUS, (YHIAMEHTAIbHBIC 3aKOHBI U TCOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M MOHMMAHHE CYUIHOCTH IOCTYIHBIX
000011IeHNI MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX
Pa3BUTHUSI U CTAHOBJICHUS;

e (opmMupoBaHHE U Pa3BUTHUE MPEJCTABICHUI O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKIIUNA, HEOOXOAUMBIX JIJIsl MPUOOPETEHUS YMEHHIMA
OpPUEHTUPOBATHCA B MHUpPE BEIIECTB W XUMHUYECKUX SIBICHUN, UMEIOIINX
MECTO B IIPUPOAE, B IPAKTUYECKON U OBCEIHEBHON KU3HU;



® Dpa3BUTHE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XWMHYECKOTO OJKCIEpUMEHTa, COOJIIOJICHUEM  MPaBHII
0e301acHOro 0OpaIieHus! ¢ BeIeCTBaMH.

Hapsiny ¢ aTuM, coaepikaTebHas XapaKTepUCTHKA TeJIel U 3a7a9 W3YICHHSI
npeaMeTa B MPOorpaMMe 1o XUMHUHM YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUH C
HOBBIMHM TMPUOPUTETAMU B CUCTEME cpefHero obmiero obpazoBanusi. CeroaHs B
NIPETIOIaBaHUH XUMHH B OOJIBIIICH CTENEHN OTAAETCS MPEANOYTEHUE TIPAKTHYECKOM
KOMIIOHEHTE  COJiep)KaHusi OOydYeHHUs, OPHUCHTHPOBAHHOW Ha TMOATOTOBKY
BBIMYCKHUKA 00111e00pa30BaTeIbHON OpraHu3aluy, BJIAJCIONIETO0 HE Ha0OpOM
3HaHWW, a (PYHKIIMOHAIBHON TPaAaMOTHOCTBIO, TO €CTh CIOCOOAMH M yYMCHHSIMH
aKTUBHOTO TOJyYEHUS 3HaHUW U MPUMEHEHUS UX B peajbHON KU3HU JJI PEIICHUs
MPAKTUYECKHX 3a]1ad.

B cBsi31 ¢ 3TUM IIpH M3yYEHUH TIpeaMeTa «XUMHUs TOMUHHUPYIOIIEE 3HaYCHHE
MpHOOPETAIOT TaKue IEeNU U 33/1a4H, KakK:

amanranus oO0yJarommMxcsl K YCIOBUSAM JWHAMUYHO PA3BHBAIOIIETOCS MUPA,
dopMupoOBaHHE  WHTEIJICKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO T'PAaMOTHBIX
pElIeHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHUEM;

¢opMupoBaHue 'y oOyyarolmuxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIETEHIIUI), HMEIOUIMX YHUBEPCAJIbHOE 3HAUYEHHUE [UISl PA3JIMYHBIX BUJOB
NeSTEeILHOCTH: PElIeHHs Mpo0JieM, MorcKa, aHajau3a U 00padoTKku MHGOpMAIINH,
HEOOXOAUMBIX JIJIsl IPUOOPETEHUS ONbITA JEATEIBHOCTH, KOTOPasi 3AaHUMAET BaXKHOE
MECTO B TO3HAHWW XWUMHH, a TaKKe IS ONEHKH C TO3UIMA HKOJIOTHYECKOM
0€301acHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHUYECKHX MPOIIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOIHYIO CPEIY;

pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIICKTYyallbHBIX U TBOPYECKHX
CIIOCOOHOCTEN 00yYarOIIMXCA: CHOCOOHOCTH CAMOCTOSITENBHO MPUOOPETATh HOBBIE
3HAHUSA 10 XMMHUH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(QOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl IOMCKA U aHanu3a yuyeOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAIIMH XUMHUYECKOTO COJIeP KaHNUS;

(dbopMupOBaHKE U Pa3BUTHE Y O0YUAOLIUXCS ACCOLMATUBHOIO U JIOTHYECKOTO
MBIIICHHSI, HA0JII01aTEIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOECHHO
HEOOXOJMMBI, B YACTHOCTH, MPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs yOexXAEHHOCTH B TyYMaHUCTHYECKOH
HaNpaBIEHHOCTH XUMHUHU, €€ BaXKHON POJM B PEIICHUH TJIOOATBHBIX MPOOJIeM
paIMoOHaIBHOTO MPUPOAOIOIB30BaHNs, MTOTIOJHEHHUS YHEPTETUIECKUX PECYPCOB H
COXPaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEpexHOTO
OTHOIIECHUS K TPHUPOJIE M CBOEMY 3/I0pPOBbIO, a TaKXe MPUOOPETEHUs OIbITa
WCIIOJIb30BAaHUSl TOJMYYCHHBIX 3HAHUW Ui TPUHATHS TPAMOTHBIX pPEIICHUU B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMU SIBICHUSIMHU.



B ydeOHOM maHe cpeaHero oOmero o0pa3oBaHUS TPEaMET «XHUMUSD»
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHON oOmactu «EcTecTBEeHHO-HAaydHBIC
IPEIMETHD».

OO1ee 9rcio 9acoB, OTBEAEHHBIX I U3YUCHHSI XUMUHU, HA 0a30BOM YPOBHE
cpemHero ooiero oopasoBanusi, coctapiseT 68 gacos: B 10 kiracce — 34 vaca (1 gac
B Heneno), B 11 ximacce — 34 gaca (1 gac B HeACNIO).



COIEPKXAHUE OBYYEHUA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHHU

[Ipenmer opraHMYecKON XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
NOJIyYEHUH HOBBIX BEIIECTB W MATEpHAIOB. Teopus CTPOEHHUS OpPraHUYECKHUX
coenunenuit A. M. bytiepoBa, €€ ocHOBHBIE MOJ0KeHUSI. CTPYKTYpHBIE (OPMYJIIbI
OpraHMYeCKUX BemecTB. [ omosorus, wu3oMepus. XHUMHYECKas CBA3b B
OpraHUYECKUX COCIMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupuKalMu OpraHUYEeCcKUX BemiecTB. HomeHkaTypa
OpPraHUYeCKUX COCJUHEHMM (CUCTeMaTH4ecKas) W TPUBHAIbHBIE HA3BaHUSA
BOXKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJAbl H3YYEHHUSI BEIIECTB M HMX MPEBPALLCHUM:
03HAKOMJIEHUE C 00pa3liaMi OPraHUYECKUX BEIIECTB U MaTepUajlaMi Ha UX OCHOBE,
MOJICTUPOBAaHUE MOJIEKYJ OPraHWYECKUX BEIIECTB, HAOIIOJCHUE U OIMCAHUE
JEMOHCTPAllMOHHBIX OMBITOB IO MPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPHU
HarpeBaHuH (IJ1aBJieHUE, OOyTIUBaHUE U TOPEHUE).

Yriesoaopoabt

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psaa. MeraH W 3TaH —
POCTEUIIINE TIPEICTABUTENN AJIKAHOB: (U3MUYECKHE M XUMHUYECKHE CBOWCTBA
(peakuuu 3aMEIEHUs] W TOPEHMS), HAXOXKJIEHUE B TMPUPOJAC, MOJYyUYCHHUE W
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTHYECKUIN Psii. DTUJIIEH U MPOIMHUIEH —
MpPOCTEHIIINE TPEJACTABUTENIM QJIKEHOB: (PU3MUECKHEe U XUMHUUYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUS, TAJOTCHUPOBAHUSA, THUApPATALMM, OKHUCICHUS W
MOJIMMEpHU3aIluu ), TOJyYeHUE U IPUMEHECHHUE.

Ankanuensl: Oyrtaawen-1,3 u metwnOyranuen-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKUE CBOWCTBa (peakiusi momumepusanuu). [lomydeHue CHUHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U1 OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHUECKUN psijl. ALICTHUIICH
— TMPOCTEUININIA TPENCTABUTENIb AJIKWHOB: COCTaB, CTpOEHWE, (PU3NYECKHEe U
XUMUYECKUE CBOMCTBA (pEaKkMu THAPUPOBAHMSI, TaIOT€HUPOBAHUA, THUAPATALINH,
TOPEHMUS ), TOJTyUYCHUE U TIPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MUECKHE M XMMUYECKHE CBOWCTBA
(peakuuu rajoreHUpPOBaHUS U HUTPOBAHUS), TOJyUEHUE U MPUMEHEHUue. Toayon:
cocmas, cmpoeHue, uauueckue U  XUMUveckue  ceolicmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NoAyYeHue u npumeHerue. TOKCUUHOCTh apEHOB.
I'eneTnueckas CBSI3b MEXKAY YIJIIEBOAOPOJAMH, MPUHAMNICKAIIUMHU K PA3TUYHBIM
KJIaccam.



[IpuponHble MCTOYHUKH YTia€BOAOPONOB. IIpupoaHbli ra3 um mMNOMyTHbBIE
HedTanbie Ta3pl. Hed1h m e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTu:
NEPEeroHKa, KPEeKUHT (TePMUYECKUM, KaTaIUTU4YeCKuil), mnuposu3. I[IpomayKkTsl
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 MepepadoTKU.

OKCIIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB U UX MPEBPAILCHUI:
03HaKOMJIEHHE ¢ 00pa3llaMy IJIACTMACC, KAYIyKOB M PE3WHBI, KOJUIeKInu «HedTh»
U «YTonb», MOACITUPOBAHUE MOJEKYJ YTIIEBOAOPOJIOB M TaJIOT€HONPOU3BOIHBIX,
MPOBEJICHNUE MPAKTUYECKOU PAOOTHI: MOTYUYCHUE ITHUIICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérurle 3amaqn.

Bbluncienuss 1mo ypaBHEHMIO XHUMHMUYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOI'0 BELIECTBA WJIM IMPOJIYKTa PEAKLUHUHU MO MU3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB UJIU MPOJYKTOB PEAKIIUN).

Kucsopoacoaep:kamue opranHu4ecKue coeJHHEHUA

[IpenenbHple ONHOATOMHBIE CHHUPTHL. METaHOI U 3TAHOJ: CTPOCHUE,
dusznueckue M XUMHYECKHE CBOMCTBA (peakiMM C AaKTUBHBIMU METaJlJIaMH,
raJIorTeHOBOJIOPOJaMH, TOpEHHue), MpuMeHeHue. BolopojaHbie CBI3M  MEXITY
MOJIEKYJIaMU CIIUPTOB. JIeMCTBHE METAHOJIA U ATAHOJIA HA OPTaHU3M YEJIOBEKa.

MHoOroatoMHble  COMPTHL. ODTWICHIJIMKOJIb W  T[JIUUEPUH: CTPOEHUE,
duznueckue W XUMUYECKHE CBOMCTBa (B3aUMOJECUCTBUE CO IICIOYHBIMU
MeTaJlJlaMH, Ka4eCTBEHHasi peakius Ha MHOTOATOMHbIE cnupThl). JlelicTBUEe Ha
OpraHu3M 4YesoBeka. [ [puMenenne rimiepruHa u 3TUIECHTJITMKOJIA.

deHon: CTpOEHUE MOJEKYJbl, (GU3UYECKHME U XUMHUYECKHE CBOMCTBA.
ToxkcuunocTh (penouna. [lpumenenue denona.

Anbaeruipl M Kemouwvl. DopMaNbAETHA, AaUCTAIBACTUA: CTPOECHHUE,
dbu3uYecKre U XUMUYECKHE CBOMCTBA (PEaKIUM OKUCICHHS U BOCCTAHOBJICHUS,
KAuE€CTBEHHBIE PEAKIINH ), IOTYYCHUE U IPUMEHEHHE.

OAHOOCHOBHBIE MpeETbHbIE KAPOOHOBBIC KUCIOTHI. MypaBbiHAs U YKCYCHas
KHUCIIOTBI: CTPOCHUE, (PU3NUECKHUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIue /IS
KJ1acca KUCIIOT, Peakius dTepuuKaiun), molyueHue u npuMmerHerune. CteapuHoBas
U OJIEMHOBAs KUCJOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX KHUCJIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEe JeHCTBUE.

Cnoxuble 2GUpPBl KaK MPOU3BOIAHBIE KapOOHOBBIX KuciaoT. ['maposnus
coxHbBIX (upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonoruueckas
pPOJIb KHUPOB.

YraeBoawsl: coctaB, Kjaccudukanus ~— YrieBogoB  (MOHO-, [JU- W
noiucaxapuabl). [J1F0Ko3a — IpPOCTEHIIMI MOHOCAaxapua: OCOOCHHOCTH CTPOSHUS
MOJIEKYJIbI, (PU3NIECKUE M XUMUYECKHE CBOMCTBA (B3aUMOACHCTBUE C THAPOKCHIIOM
menu(Il), okucinenne aMmMmradHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHue,
OpOKEeHHE TIFOKO3bI), HAXOKICHUE B IPUPOJIC, IPUMEHEHHE, OMOJIOTUYECKAas POJIb.
®otocunTe3. PpyKTO3a KaK N30MEP TIIFOKO3BI.




Kpaxman u nemnonos3a Kak nOpupofHble noauMepbl. CTpoeHUE Kpaxmamia U
Heunosio3bl.  Du3nueckue M XUMHYECKHME CBOWCTBA Kpaxmana (TUIpOJu3,
KaueCTBEHHAsI PEAKIIUsI C UOJOM).

OKCIEpUMEHTAIBHBIE METOJBl HM3Y4YEHUs BEIIECTB M HUX MpPEBpallCHUN:
MpOBEJCHUE, HAOMIO/ICHUE M OINMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE
CIMPTOB, KAaYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKHCIIEHHE 3TaHOJIa
okcugoM ™menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOCHCTBUE TIUIEPUHA C
ruapokcusiom menu(Il)), anpaerugos (OKUCICHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rumpokcumom wMmenu(Il), B3ammopeiicTBHEe Kpaxmaja ¢ HOJOM),
IPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérurle 3amaqn.

Boluncnenuss 1mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WMJIM MPOAYKTA PEAKIUU 0 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BELUIECTB WM MPOJAYKTOB PEAKIIUH).

A3oTcozeprkalye OpraHuuecKue COeIUHEHUS.

AMMHOKHCIIOTHI Kak aM(OTepHbIE OpraHuyecKue coequHeHus. duznyeckue u
XUMUYECKHNE CBOMCTBA AMHUHOKHUCIOT (Ha TpUMeEpe TiulMHa). buonormdeckoe
3HAY€HUE aMUHOKUCIOT. [lenTuasl.

benkun kak NOpUPOIHBIE BBICOKOMOJIEKYJSIpPHBIE coenuHeHus. llepBuuHas,
BTOpUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.

DKCIEPUMEHTANbHBIE METOJbl HM3YYEHHUS BEIIECTB W MX MPEBpPALICHUMN:
Ha0II0CHUE U OMHUCAHUE IEMOHCTPALIMOHHBIX OMBITOB: J€HATypalus OEJIKOB MpHU
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIKOB.

BbicokoMoIeKyJIsIpHbIE COeIMHECHUS

OCHOBHBIE MOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALMHU, CPEAHSS MOJICKYJIIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIUHEHUH —
MOJIMMEpHU3aIUs U MOJUKOHEH AU

OKCIIEpUMEHTAIbHBIE METOJIbl HM3YyYE€HUS BELIECTB W UX MPEBPAILCHHI:
O3HaKOMJIEHHE C 00pa3liaMH NMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXnpeaMETHBIX CBA3€U IIPYU U3YYEHUN OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTEeCTBEHHO-
HAyYHBIX TOHSTHH, TaK U TOHATHUM, SBISIONIUXCS CUCTEMHBIMHU JJII OTICIBHBIX
PEeIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHS: SBJICHUE, HAYYHbIN (PakT, rUmoTesa,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KJIACCHU(PUKALMS, MEPUOAUIHOCTh, HAOIIOACHUE,
MU3MEPEHHE, IKCIIEPUMEHT, MOJIEIMPOBAHUE.

®dusnka: MaTepus, OSHEprus, Macca, aToM, 3JEKTPOH, MOJIEKYJa,
OSHEPTeTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OO0BEM, arperaTHOe COCTOSIHHE
BEIECTBA, (PU3NIECCKUE BETUINHBI U €AMHUITBI UX N3MEPEHUSI.



buonorusi: kierka, opraHm3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTE3, OHMOJOTMYECKH AaKTUBHBIC BemiecTBa (O€NKH, YTICBOIBI, >KHUPHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIBI, TIOJIE3HBIE UCKOMAeMbIE, TOTLIUBO,
pECypCHI.

TexHoNmOTHSA: THUIIEBBIE TPOAYKTHI, OCHOBHI PAIMOHAIBLHOTO IMHTAHWSI,
MOIOIIIHE CPEJICTBA, JIEKAPCTBEHHBIC M KOCMETUYECKUE MpenapaThl, MaTepHUabl U3
MCKYCCTBCHHBIX U CHHTCTHUECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckre 0CHOBbBI XUMMHU

XUMUYECKUM DJJIEMEHT. ATOM. fnpo aroma, H30TONBL. JDJIEKTPOHHAS
000J104Ka. DHEPreTUYecKue ypoBHHU, MOAYPOBHH. ATOMHBIE opOHTaiy, s-, pP-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeleNieHns 3JIEKTPOHOB MO OpOUTalIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOJOB. DIEKTPOHHAS KOH(UTYpALUs aTOMOB.

Ilepnoanueckuii 3akoH U [leproanyeckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N. MengaeneeBa. CBsA3b NEPUOAUYECKOrO 3aKOHA M Ilepuoanyeckoil CUCTEMBI
xuMmudeckux sneMeHToB . M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XUMHUYECKHUX OJJIEMEHTOB W
o0pa3yeMbIX MMHU MPOCTBIX M CJOXKHBIX BEIIECTB IO TpynnaM M Mepuoiam.
3Ha4YeHUE NEPUOANYECKOTO 3aKOHA B PA3BUTUH HAYKHU.

Ctpoenue BemiecTBa. XHMHUYECKas CBsA3b. BuIbl XUMHYECKOW CBS3U
(KoBaJieHTHasi HENOJIsIpHAs W TOJIApHAs, MOHHAs, MeTaJIndeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIA UM  JIOHOPHO-
akienTopHelil). BomoponHas cBsi3b. BalleHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
Crenenb okuciieHrs. IOHbI: KATUOHBI M AaHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJEKYJSIPHOIO  CTPOEHMS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEILIECTB OT TUIA KPUCTALIMYECKOU PEIIETKH.

[lonaTHEe O auCHEpCHBIX cucTeMax. VICTHHHBIE W KOJUIOMAHBIE PAaCTBOPHI.
MaccoBas 10151 BEIECTBA B PaCTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHU. Howmenxknatypa
HEOPraHMYECKUX BEIIECTB. ['eHeTnyeckass CBS3b HEOPraHMYECKUX BEILECTB,
NPUHAJIEKAIIMX K PA3JIUYHBIM KIIACCaM.

Xumuueckas — peakuus. Knaccupukaumss  XMMHYECKUX  peakIud B
HEOPraHWYeCKOM M OPraHWYeCKOW XUMHUHU. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAaHEHUS U NIPEBPALLEHUS SJHEPTUN IIPU XUMAYECKUX PEAKLUAX.

CKkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (QaxTopoB. OOpaTuMbIE
peakuuu. XuMHUecKOoe paBHOBecHe. DakTOpbl, BIMAIOIIME HA COCTOSHUE
xuMu4deckoro pasHosecus. [Ipunnun Jle [larense.



Dnektponutuueckas auccouuanusi. CunapHble U cinalblie ekTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIIASl, HEUTPAJIbHAS, IEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BEIIECTB WU UX MPEBPALLICHUII:
nemoHcTpauusa Tadiui «llepuogudeckas cuctema XuMuueckux snementon 1. U.
MenneneeBa», W3ydeHHE MOJIEICH KPUCTAUIMYECKHX PEMIETOK, HAOMI0ICHUE |
OTHCaHUE JEMOHCTPAIIMOHHBIX M J1a00OPATOPHBIX OMBITOB (Pa3JI0XKEHUE MMEPOKCHIA
BOJIOPOJIa B IPUCYTCTBUHU KAaTAJIN3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BEIIECTB
C MMOMOIUIBI0 YHUBEPCATBLHOTO MHANKATOPA, PEAKIIMU HOHHOTO 0OMEHA), MPOBE/ICHHE
MpakTHUecKor paboThl «BiusHue pa3Tu4HbIX (PAKTOPOB HA CKOPOCTh XUMUUECKOU
peakuum».

Pacuérnrple 3amaun.

PacuéTtel 10 ypaBHEHUAM XUMHYECKMX pEaKIUd, B TOM  YHUCIE
TEPMOXUMUYECKUE PACUETHI, pACUETHI C UCIIOJIB30BAHUEM ITOHATUS «MaccoBas J0JIs
BEILIECTBAY.

Heoprannyeckasi xummust

Hemeramner. Ilonoxenne HemetaioB B llepuogmueckoit  cucreme
xuMuueckux sneMeHtoB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
®du3znyeckre CBOWCTBA HEMETAUIOB. AJIIOTPONUS HEMETA/UIOB (HAa MpuUMeEpe
KHUcjopoaa, cepbl, hochopa u yriaepoa).

XUMHYECKHE CBOMCTBA BaKHEHIIMX HEMETANIOB (TajoreHOB, CEphl, a3o0Ta,
docchopa, yriepoga W KpEeMHHS) M HUX  COCAWHCHHH  (OKCHJIOB,
KHCJIOPOJACOJEPKAIINX KUCIOT, BOIOPOJAHBIX COEAUHEHUN ).

[IprMeHEeHNE Ba)XKHENIINX HEMETAIIOB U UX COCTMHEHU.

Meramisl. [lonoxenune meraiuioB B llepuognueckor cucremMe XHUMHUYECKUX
anemeHToB [[. . MenpaeneeBa. OcOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 0007I0YEK
aToMoB MetayioB. OOmme ¢guznyeckne cBolicTBa MeTayioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAMIPSKEHUI METAJIOB.

XUMHUYECKHE CBONCTBA BAXKHEHIIMX METAJIOB (HATpUM, Kadui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

OO0mue cnocoObl MonyyeHus: MeTauioB. [IpuMeHeHre MeTamioB B OBITY H
TEXHHKE.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYE€HUsS BEUIECTB M WX MPEBPAIICHUM:
M3y4eHUEe KOJUICKIIMN «MeTaibl U CIUTaBbl», OOpa3lloB HEMETAUIOB, PEIICHUE
AKCIIEPUMEHTAILHBIX 3aj7]a4, HaOJIOJICHWEe W OIMHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0Ye, KAYECTBEHHbIE PEAKI[UU HA KATUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuéter maccel BemiecTBa miM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIECTB,
pacy€Tbl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJTHO
U3 BELIECTB UMEET IPUMECH.

XuMuA U )KU3Hb



Ponp xuMun B oOecrieyeHUM 3KOJOTHYECKOM, SHEPTreTUUECKON U TMHUILECBOM
0e30MacHOCTH, Pa3BUTHUU MeAUIUHBL. [lOHATHE O Hay4HBIX METOJIaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIIUIA.

[IpeacraBinenuss 00 OOMMX HAay4YHBIX MPUHIMIAX TPOMBIIUIEHHOTO
MOTYYEHHUS BaXKHEUIIINX BEIIECTB.

UenoBek B MHpPE BEUIECTB M MATEPUAIOB. BAXKHEHIIHUE CTPOUTEIbHBIC
Marepualbl, KOHCTPYKIHMOHHbIE MaTepHalbl, KpAaCKH, CTEKJIO, KEepamuKa,
MaTepualbl s 3JIEKTPOHUKH, HaHOMAaTEpHUasbl, OPraHUYECKUE U MHUHEPAJIbHBIC
ya00peHus.

Xumus M 3J0POBbE 4YEJIOBEKA: IMPAaBWJIA HCIIOJIb30BaHUSA JIEKAPCTBEHHBIX
npenaparoB, IpaBuiia 0€30MaCHOT0 UCIIOIb30BAHUS MIPENapaToB OBITOBOW XUMUU B
MOBCEIHEBHOM KU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust  MEXNpeaMETHBIX  CBsI3ed TpU  HM3y4YeHUM OOmmed u
HEOpPraHM4eCKo XUMUM B 11 Kitacce OCyIIECTBISIETCS Yepe3 MCHOJIb30BAHUE KAK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHATUM, TaK U TOHATUM, SIBJISIOIIMXCS
CUCTEMHBIMU JIJI OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE TMOHSATHSA: HAy4YHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KiacCUpUKAIMA, MEPUOJUYHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

duznka: MaTepusi, SHEPTHs, Macca, aToOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paJINOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUYECKHUI YPOBEHb, BEILIECTBO, TENO,
00bEM, arperaTHOe COCTOSIHME BEIIeCTBa, (PM3UYECKUE BEIIMUMHBI U €IUHUIIBI UX
W3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, OpraHuMs3M, OJKOCUCTEMa, Ouocdepa, Makpo- H
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XuMu4yecKasi IPOMBIIIIIEHHOCTb, METAJUIYPIusi, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3MCTBEHHOE IPOU3BOJACTBO, IHUIIEBAS
POMBIIIUVICHHOCTh,  (papMarieBTUYECKass  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHUYECKUX IMpEenapaToB, MNPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBLI 110
XUMHUHN HA BA30OBOM VYPOBHE CPEJIHEI'O OBHIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ydbTaTaM OCBOCHHS
oOyyarolmMUMuUCAd TMPOrpaMM CpeaHero oOmiero oOpa3oBaHUs (JUYHOCTHBIM,
METaNpeIMETHBIM U TpeAMETHbIM). HaydHo-meTonnueckoil OCHOBOM  Jist
pa3pabOTKM IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrpaMM CPEAHEro oOIero
00pa3oBaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXOI.

B CcOOTBETCTBHM € CHCTEMHO-AESATEIbHOCTHBIM MOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHusl BIJICICHBI CIASAYIONINE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOIIUMUCS POCCUUCKOM TPa)KJaHCKOM HUIEHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH ¥ CAMOOTIPEICIICHHIO;

HaJMYue MOTUBAIIMU K 00YUYCHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U MCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XUMHH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA yYCTAHOBKaMHU, MPUCYIIMMHU LEJIOCTHOU
CUCTEME XMMHYECKOTO 00pa30BaHUs;

HAJIMYKUE MMPABOCO3HAHUS IKOJOTUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTh
L[EJIA U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE pPE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS JTOCTUTAIOTCS B
€MHCTBE Y4YeOHOM M BOCHUTATEIHLHON JESATEIBHOCTH B COOTBETCTBUHM C
T'YMaHHCTHYECKUMH, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U ujeajaMyd POCCUICKOT0 Tpa)XJaHCKOTO OOIIeCTBa, MPUHSTHIMU B OOIIECTBE
HOPMaMH ¥  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  TIpolieccaM
CaMOTIO3HAHUS, CaMOPAa3BUTHUS W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTU
0o0yJarommxcs.

JIn4HOCTHBIE PpE3yJbTaThl OCBOCHMSI TpeaMeTa «XUMHS» OTPaKaroT
c(OPMHUPOBAHHOCTh OTIBITA TIO3HABATEIILHOW W TMPAKTUYECKOW JEeSTEIHHOCTH
00ydJaroInuxcst Mo peaanu3alii MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEM,
YBaYKEHUS K 3aKOHY U TIPABOTIOPSIIIKY;

MPEACTAaBICHUS] O COLUMAIBHBIX HOPMax M TIPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JNEATEITHHOCTH IIPH CO3JaHUH YI€OHBIX
MIPOEKTOB, PEIICHUU YUEOHBIX U MTO3HABATEIbHBIX 33124, BHIMOIHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH TMOHHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHAIHM3E PA3TMYHBIX BHIOB YI€OHOH NEITeIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI:

[EHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY W HAyYHOMY HACIIEIUIO
OTE€YECTBEHHON XHMUM;

YBOXEHHUS K TPOIlECCY TBOpPUECTBA B OOJACTH TEOPUU U TMPAKTUUECKOTO
MPUMEHEHUST XUMHH, OCO3HAHHUS TOTO, YTO JIOCTHDKCHHS HAyKH €CTh PE3yJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHWUN, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  TOUCKOB,
MTOCTOSTHHOTO TPY/1a YYEHBIX W MPAKTHKOB,;

UMHTEpeca U MO3HABATEIbHBIX MOTHBOB B IOJIYY€HUU U TIOCTIEAYIONIEM aHAIN3E
uH(pOpMAaIUH O IEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOM 0TEUECTBEHHON XUMUU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBSI3aHHBIC C XUMHUCCKIUMU SIBJICHUSIMH,
¥ MPUHUMATH OCO3HAHHBIE PEIICHUS, OPUCHTUPYSACH HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHWBATh CBOE TMOBEICHHWE M IOCTYNKH CBOMX TOBAPHIIEH C
MO3UIUNA HPABCTBEHHBIX W TIPABOBBIX HOPM M OCO3HAHHWE TOCIEACTBUN ITHX
MOCTYIIKOB;

4) opmMupoBaHHS KYJIbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 30poBOro M 0Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOUMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DU3UYECKOMY U
ICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWJI O€30MacHOr0 OOpallleHusi C BEHIECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU AECATEIBHOCTH;

MOHUMAHUSI [IEHHOCTU TIpaBWJI HMHAMBUAYAJTbHOTO W  KOJUIEKTUBHOTO
0€30macHOr0 MOBEICHUS B CUTYAIUSX, YTPOXKAIOUIUX 3JI0POBBIO U KU3HU JIHOJIEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHUSI:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEAOBATEIIbCKOM
NEeSATENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUECKOW U  JIPYTUX  BHUJAX
JESTEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YydYacTHE B PEHICHUH MPAKTUYSCKUX 3ajad
COIMAJIbHON HAIPaBJICHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOEeCcCuil pa3IudHoOro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXEHUS K TPYyAy, JIOJIAM TpyJa U pe3yJbTaTaM TPYAOBOW NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBHUAYATHLHON TPACKTOPHUH
oOpasoBanusi, Oymymield npodeccuu U peaau3alud COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUHU, UHTEPECOB U
noTpeOHOCTEM 00I1IeCTBa;

6) 3K010rNYeCcKOr0 BOCITUTAHUSI:



HKOJIOTUYECKHU II€JIeCO00pPa3HOr0 OTHOIIEHUS K MPUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAaHUsl TJIOOAJIBHOIO XapakTepa 3KOJIOTMYECKUX MpoOiieM, BIUSHUSA
SKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE IIPUPOTHON U COLUAIBHOM CPENBL;

OCO3HaHUS HEOOXOAMMOCTH HCIOJB30BAaHUSI JOCTIDKEHUH XUMUHU IS
peLIeHNs BOIPOCOB PALlMOHAIBHOIO IPUPOAOTIOIb30BaAHNS;

AKTUBHOTO HENPUATHS JCUCTBUM, MPUHOCIIIMX Bpel OKPYXKaroUen
MPUPOJHON Cpele, YMEHHUS IMPOTHO3UPOBATh HEOJIArONPUATHBIE SKOJOTUYECKUE
ITOCJIEACTBUS PEANPUHUMAEMBIX IEVCTBUN U NPEIOTBPALIATh UX;

HaJIM4YUsl PA3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJOTHUECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH HKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBaTbCA MMM B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOU
IOPAaKTHKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO IPOTUBOCTOSATH HJI€OJIOTUU
xemodoouu;

7) HeHHOCTH HAYYHOTO MO3HAHMSA:

Cc()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON PAKTUKH;

NOHUMAaHUsl CHeIUM(PUKH XUMHH KaK HayKd, OCO3HaHHUA €€ pOoJu B
(OpMHpPOBAaHMU PALMOHATIBHOTO HAYYHOTO MBIIUIEHUS, CO3JAaHUM LEJIOCTHOIO
MIPEACTABICHUS] 00 OKpPYXKAIOLIEM MHPE KaK O €AUHCTBE MPUPOIbI U YEIOBEKa, B
MO3HAaHUU TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEMIEHHH MPOOJEM COXPAHECHHS
IIPUPOTHOTO PABHOBECHS;

yOEXKJIEHHOCTH B 0OCOOOW 3HAYMMOCTH XMMHHM JJISI COBPEMEHHOM
IMBWJIN3ALUN: B €€ TyMaHUCTHUYECKOM HAMPABICHHOCTH U BaYKHOM POJIM B CO3aHUU
HOBOM 0a3pl MaTepuasbHON KYyJbTYpPbl, PEIIEHUH TIO0OAIBHBIX MpPOoOJIeM
YCTOMYHBOTO PAa3BUTHs YEJIOBEUECTBA — CHIPbEBOM, JHEPIETUUYECKOM, MUILEBOU U

HKOJIOTMYECKOI O€30MacCHOCTH, B Pa3BUTHHU MEAULIMHBI, 00ECTIEYeHUH YCIOBUMA
YCIIEIIHOTO TPYZa U 3KOJOTUYECKH KOM(DOPTHOM HKU3HU KAXKI0TO YiIeHa OOIIEeCTBa;
€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: IIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCHOJb30BATh
NoJiy4aeMble 3HAHMS JIJISl aHAJIM3a U OOBSCHEHMS SIBJICHUI OKpYKaroLero Mupa u
IPOUCXOJAIIMX B HEM U3MEHEHUH, YMEHHUS JeslaTh 000CHOBAHHBIE 3aKJIIOYEHHS Ha
OCHOBE Hay4YHbIX ()aKTOB M UMEIOIIMXCS TAHHBIX C LENbIO MOTYYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIOJIb30BaTh XWMUYECKHE 3HAHUS s
perieHus MpoOJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIEA0BATENBCKON IESITENBHOCTH;

FOTOBHOCTM M  CIIOCOOHOCTM K  HENpPephIBHOMY  OOpa3OBaHHUIO U
caM0o00pa30BaHUI0, K AaKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUN 10 XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3lMYHbIX cepax MmpodhecCHOHaTbHON
NEATEIIBHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHHSI Yy4€OHOIro IMpeaMeTra «XUMHUsS» Ha
YpOBHE CpeJHero o61ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE TUIsL dbopmupoBanus MHPOBO33PEHUSA oOyJaromuxcs
MEXIUCHUTUTMHAPHBIE (MEXIPEAMETHbIE) O0IeHAYyYHbIE MOHITHS, OTPa)karoIiue
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M cHeluduKy METOJO0B IO3HAHMUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPIusl, SABJICHUE,
npolecc, CUCTeMa, HaAyYHbIM (akT, MPUHIIKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIEI0OBAHNE, HAOIOACHIE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCalbHble yueOHbIE JCUCTBUS (ITO3HABATENIbHbIC, KOMMYHUKATUBHBIE,

PEryJISITUBHBIE), o0ecreunBaroIme dbopmupoBaHue GyHKIMOHATBEHOM
TPAaMOTHOCTH H COITMAILHOW KOMIIETCHITUN 00yYarOIINXCSI;
CIIOCOOHOCTH 00yYaromMXCcs UCIIOJb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC yYCOHBIC
JIEVUCTBUS B IIO3HABATEIILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpeagMeTHbIE pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU H  PETYJISTUBHBIMH
JICUCTBHUSIMU.

OsBJaaaenue YHHUBEPCAJbHbIMU y4eOHBbIMH MO3HABATEJILHBIMMU
JMeUCTBUAMM:

1) 6a30BbI€e JJOTHYECKHUE TeHCTBHSA:

CaMOCTOSATENLHO  (OPMYJIHPOBATh W aKTyaJIH3UpOBaTh  MpoOIEMy,
BCECTOPOHHE €€ paCCMaTpPUBATh;

OTIpENeNATh IETH JeATCIbHOCTH, 3aJaBas IapaMeTphl M KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3yJIbTaThI IEATETLHOCTH C TOCTABJICHHBIMHU LIEIISIMU;

WCIIOJI30BaTh TMPU OCBOCHUM 3HAHWUN TPHUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICNIATh XapaKTEpHbIE MPU3HAKKA TOHSITHN W YCTaHABIUBATh WX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS NIl OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUIM;

BBHIOMpATh OCHOBAaHUS W KPUTEPUH I KiIacCU(PUKAIMKM BEIIECTB U
XAMUYECKHUX PEaKIUM;

yCTaHABJIMBAaTh TNPUYWHHO-CIICICTBCHHBIC CBSI3M MEXKAY H3YYacMbIMH
SIBJICHHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXIeHUs (MHIYKTUBHBIC, JCIyKTUBHBIC, II0
aQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pacCMaTPHBAEMBIX
SBJICHHSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHSTh B TPOIECCE MO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJUYECKUE
(3HAKOBBIC) MOJIEIIH, TPEOOPA30BLIBATH MOICIIBHBIC TTPEICTABICHUS] — XUMUYECKHMA
3HAK (CHMBOJI) DJIEMEHTA, XUMUYeCKas (hopMyIia, ypaBHEHNE XUMHIECKOU PEaKIIuu
— TIpU PEIICHUN Y4YeOHBIX MO3HABATEIBHBIX M MPAKTUYECKUX 3a]ad, MPUMEHSIThH



Ha3BaHHbIE MOJIEJIbHbIE MPEACTABICHUS AJIs BBIBICHUS XapaKTEPHBIX MIPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCIEI0BATEIbCKUE NeiiCTBHUS:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHUS BELIECTB U XUMHUYECKUX
peaKkuui;

dbopMynupoBaTh LETIH U 33a4U UCCIIEIOBAHUS, UCIIOJIb30BATh MTOCTABICHHBIC
U CaMOCTOATEIbHO C(OPMYIMPOBAHHBIE BOMPOCHI B KadecTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (POPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

BJIAJETh HABBIKAMU CAMOCTOSATEJIBHOTO IUIAHUPOBAaHUS U MPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHHUS HAOII0JaTh 32 XOIOM
Ipouecca, CaMOCTOSTENbHO NPOrHO3UPOBATh €ro pe3ynbTar, (OpMyJIHUpOBaTh
00001IEHHS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHMUS,
COCTaBJISITh 0OOCHOBaHHBIN OTYET O MPOJIETaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBAaTENbCKOW W IPOEKTHOM
NEeSATENbHOCTH, TMPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBbHOMY
MTOMCKY METO/IOB PEUICHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIUYHBIX METO/I0B
MO3HAHUS.

3) padora ¢ uHpopManUeii:

OPUEHTHPOBATHCSI B PA3NUYHBIX HMCTOYHHMKAX HHQOpMamu (HAy4IHO-
MOMyJIsipHAasl JIUTepaTypa XHUMHYECKOIO COJEpKaHUs, CIPABOYHbIE IOCOOUS,
pecypcbl HTEpHETa), aHaNIM3UpOBaTh MHPOPMALUIO PA3IUYHBIX BUAOB U (HopM
MPEACTABICHHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYNBOCTH;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHbIE METOJbI MPU MOUCKE U
otoope wuHMOpPMAIIUK, HEOOXOIUMOM JUIS BBINOJHCHHS Y4eOHBIX 3ajad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT HCIOJB30BaHUS HH(OPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaJbHYI0  (OpMy  MpeaCcTaBICHUS
nHpopmanuu (cxemsl, rpaduKu, T1arpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);

MCITI0JIb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEJICTBA MIPU pabOTE ¢ XMMUYECKOM
uH(popMaIeil: NMPUMEHITh MEXIpeAMeTHbIe ((PU3NYecKhe U MaTeMaTHYeCKHE)
3HAKW U CUMBOJIBI, hOpMYIIbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh U MPEeoOpa3oBbIBATh 3HAKOBO-CUMBOJMYECKHE CpEICTBa
HaTJISTHOCTH.

OByaieHUe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU /I€/iCTBUSIMHU:
3aJlaBaTh BOIPOCHI MO CYUIECTBY OOCYKJIaeMOM TeMbl B XOJie AHaJIora W/ Wiu

AUCKYCCHU, BBICKA3bIBATh HacHu, (i)OpMy.TII/IPOBaTB CBOH MMPCIIIOKCHUA
OTHOCHUTCIIBHO BBIIIOJTHCHHUA HpCI[J'IO)KGHHOﬁ 3aga4u,



BBICTYIIaTh C TMPE3CHTAIMEH Pe3yJIbTaTOB IMO3HABATEIBHON JCSITEIBHOCTH,
HOJYYCHHBIX CAMOCTOSATEIIEHO UM COBMECTHO CO CBEPCTHUKAMH TIPH BBITOJIHEHUH
XHUMHUYECKOTO SKCIIEPUMEHTA, TMPAKTUYCCKONH pabOThI MO UCCIICIOBAHHIO CBOMCTB
M3y4aeMbIX BEIICCTB, PeaM3alMi y4eOHOTO MPOEKTa U (OPMYIHUPOBATH BBHIBOJIBI
10 pe3yJbTaTaM IMPOBEAEHHBIX MCCIICOBAHUN MyTEM COTJIACOBAHUS TMO3MIMN B
X0J1e 00CYXICHHSI 1 0OMEHA MHEHUSIMU.

OByaieHUe YHUBEPCAJIbHBIMH PeryJIATUBHBIMU JAeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAThb M OCYIIECTBISITh CBOIO I103HABATEIBHYIO
JEsITeNIbHOCTh, ONpefenas €€ Lenu W 3aJauyd, KOHTPOJIMPOBATh WU IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATH NpEAJaraéMblii adropuT™M JEHCTBUNA TIpH
BBIIIOJIHEHUH YYEOHBIX W HCCIEJOBATEIbCKUX 3aJlay, BbIOMpaTh Haubosee
3¢ (PeKTUBHBIA C€MOCOO MX pELIEHHs C Y4YETOM IMOJIYYEHUs HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH IE€ATENBHOCTH HA OCHOBE CaMOAHAJIN3a U
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOEHMS Kypca «OpraHvdeckas XUMUS»
OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEACTABICHUM O XHUMHYECKOHW  COCTaBJISIOINICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMUU B TTIO3HAHUU SBJICHUN TPUPO/IBI,
B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€ (PYHKIMOHAIBHOU
rpaMOTHOCTH, HEOOXOAUMOM JjIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U IKOJOTHUYECKHU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U TPUPOIHON CpeEAE;

BJIAJICHUE  CUCTEMOW  XHUMHYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHSTUS (XMUMHYECKUM JJIEMEHT, aToM, JJEKTPOHHAas
000J109Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, DJIEKTPOOTPHUIIATEIEHOCTh, XUMUYECKas
CBs3b, CTPYKTypHast (opmyna (pa3BEpHYTas U COKpaII€HHAs), MOJIb, MOJISIpHas
Macca, MOJISIPHBIN 00BEM, YTIIEpOIHBIN CKETET, QYHKIIMOHANIbHAS TPYIITa, paguKal,
M30MEPHUSI, U30MEPBI, TOMOJIOTUYECKHI PsiJl, TOMOJIOTH, YTJIEBOIOPOIbI, KUCIOPO U
a30TCoJepKallue COCIUHEHUS, MOHOMEp, TOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS); TEOPUU M 3aKOHbI (TEOpUS] CTPOEHUS
opraHnueckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHUI SI3bIK XUMHH, MHPOBO33PEHUYECKHE 3HAHMS,
JieXKale B OCHOBE IMOHMMAHUS TMPUYMHHOCTU M CHUCTEMHOCTH XUMHYECKHUX
SABJICHUM, (AKTOJIOTMYECKUE CBEJIEHHUS O CBOWCTBAaX, COCTaBe, MOJYYEHUH U
0€e30MacCHOM HCIOJIb30BAaHUM BAXKHEWIIIMX OPraHMYECKUX BEIIECTB B OBITY H
IPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa;



c(OpPMHPOBAHHOCTh YMEHUM BBISBIATH XapaKTEPHbIE MPU3HAKU MOHSITHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BaTh COOTBETCTBYIOIIME TOHITHUS MPU
OMKCAHUM COCTaBa, CTPOCHUS U MIPEBPAILICHUI OPraHUYECKUX COCTMHECHMUI;

c(hOpPMHPOBAHHOCTh YMEHHM MCIOJIB30BATh XUMHUYECKYI0 CHUMBOJUKY IS
COCTAaBJICHUSI MOJEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOU, COKPAIIEHHOMN)
dbopMyn OpraHMYECKHX BEIIECTB W YPaBHEGHWNW XWMHUYECKHX  PEaKIIHH,
U3TOTABJIMBATh MOJEINA MOJIEKYJ OPraHMYEeCKUX BELIECTB IS WIUIIOCTPALUUA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAMJIEKHOCTh H3YUEHHBIX
OpraHMYeCKUX BEHIECTB IO MX COCTaBy M CTPOCHUIO K ONpeleIEHHOMY
KJIAcCy/TpyIme COeAMHEHUN (YTIeBOAOPOABI, KHCIOPOA U a30TCOJEpIKallie
COCMHEHHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS), JaBaTh MM Ha3BaHHUS IIO
cucrematnueckoir HomeHkiatype (IUPAC), a Takke NpHUBOAWTH TPHUBHAIHHBIC
Ha3BaHMS OTJCIbHBIX OPTraHUYECKUX BEIIECTB (STWUJICH, MNPOINWUJICH, alleTUJIEH,
ATUJICHTJIMKOIb, TIULEPUH, (PeHos, GopMalblIerul, alueTalbIeruj, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KMCIIOTa, CTEAPUHOBASI KUCIIOTA, TIIH0K034,
bpyKTO3a, Kpaxmal, eJTI003a, TIUIWH);

chOPMHUPOBAHHOCTh yMEHHUSI OMPENEIATh BUIbl XUMHUYECKOW CBSI3U B
OpraHUYEeCKUX COCTMHEHUAX (OJIMHAPHBIC U KPATHEHIC);

cOPMHUPOBAHHOCTh YMEHUS TMPUMEHSITh TOJIOKEHUS TEOPUH CTPOEHUS
oprannveckux BemiectB A. M. ByTtiepoBa juist 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEUIECTB;

c(hopMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTAB, CTPOCHUE, (PU3NUECKUE
U XUMHYECKHE CBONCTBA THUIMUYHBIX TNPEACTAaBUTENICH PAa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, TPOIHJICH, alleTHIIeH, OyTaaueH-1,3,
MeTwiOyTaaueH-1,3, 6eH30J1, METaHOJI, ’TAHOJI, STUJICHTJIUKOJIb, TJIIMIIEPUH, (DEHOII,
aleTalbJIeTu/, MypaBblHasl U YKCYCHAsl KUCJIOTBI, TJIFOKO3a, KpaxMall, 1eJIJTI0J103a,
AMUHOYKCYCHAsl KHCJIOTa), WJUTIOCTPUPOBATH T€HETUUYECKYIO CBS3b MEXIY HUMH
YPaBHEHUSIMU COOTBETCTBYIOIIUX XHUMHUYECKUX pEaKIUid C UCMIOIb30BaHUEM
CTPYKTYPHBIX (HhOPMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOUHUKH YTIIEBOIOPOIHOTO
ChIpbs (He(Th, MPUPOHBIN Ta3, Yroihb), CIIOCOOBI UX MepepabOTKH U MPAKTUYECKOE
MIpUMEHEHNE TIPOYKTOB MEPepadOTKH;

c(OPMHPOBAHHOCTh YMEHHUA TMPOBOJUTH BBIUUCICHUS TI0 XUMUYECKUM
ypaBHEHHSIM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peaKIuy Mo U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WJIU TIPOJTYKTOB PEaKIUH);

c(hOpMUPOBAHHOCTh YMEHHUH BIIaJIeTh CHUCTEMON 3HAaHUH 00 OCHOBHBIX
METOJ[aX HAYyYHOTO MO3HAHUs, UCIIOIb3YEeMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMUYECKUX SBICHHUN (HAOIOICHNE, U3MEPEHUE, DKCIIEPUMEHT, MOJICIIMPOBAHUE),
WCIIOJIB30BaTh CHUCTEMHBIE XMMHYECKUE 3HAHWUS Ui TPUHATUS PEIICHWA B
KOHKPETHBIX JKW3HEHHBIX CHUTYyalMsX, CBSI3aHHBIX C BEIIECTBAMH H UX
MIPUMEHEHUEM;



c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOAATH MPaBUJIa TOJb30BaHUS XUMUYECKON
NOoCYJI0OM M J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKLUMSIMHU TIO BBINOJIHEHHUIO JaOOpaTOPHBIX
XUMHUYECKHUX OIBITOB;

cOPMHPOBAHHOCTh YMEHUW IUJIAHUPOBATh M  BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (ITPEBPAILICHHS] OPrAHUYECKUX BEIIECTB PY HarpeBaHUU, MIOJyUYECHHE
ATUJICHA U U3YYEHHUE €TO CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPTAaHUYECKUX BEUIECTB,
JieHaTypalus OeJIKOB MPU HArPEBaHUU, IIBETHBIE PEAKIIMK OEITKOB) B COOTBETCTBUU
C TMpaBWIaMH TEXHUKHA OE30MacHOCTH TpU OOpalllEHWH C BEIIECTBAMU H
7a00paTOpHBIM ~ O0OpPYZOBaHUEM, TMPEJACTABIATh PE3YJIbTAThl  XHUMHYECKOTO
JKCIepUMeHTa B (OpMe 3aluch YpaBHEHUU COOTBETCTBYIOIIMX PEAKIUN HU
(opMyIMpPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nH(pOpMaIMIO, TOIYYaeMyK0 W3 PpPa3HbIX MCTOYHUKOB (CpeicTBa MacCOBOM
uHpopmanuu, TaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUW  cOOMIOJATh  MpaBujia  IKOJOTUYECKHU
[eJIECO00PAa3HOr0 TMOBEACHUA B OBITY M TPYIOBOW JAESITEIBHOCTH B LEJAX
COXPAHEHUsI CBOErO 3J0pPOBbS M OKpPYKArOUIEH NPUPOAHOW Cpepl, OCO3HABATH
OMACHOCTHb BO3JIECUCTBHS Ha JKUBBIC OpPraHU3MBI OINPEIACIEHHBIX OpPraHUYECKUX
BelIeCcTB, NOHMMasi cMblca nokazartens 11K, mosicHATh Ha mpumepax CrocoObl
YMEHBUIEHUS W TPEIOTBPAIICHHUS HMX BPEIHOIO BO3ICHCTBUS Ha OpPraHU3M
YEJIOBEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
MPUMEHATh 3HAHUS OO0 OCHOBHBIX JIOCTYNHBIX METOJAX IO3HAHUS BEUIECTB U
XUMHUYECKUX SIBJICHUN;

JUISL CIENbIX M CHA0OBUASIIMX OOYYalOMIMXCA: YMEHUE MCHOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpailins nis 3anucu XUMHYECKUX

bopmyi.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUSI Kypca «OOmass W HeopraHuyeckas
XUMUSD» OTPaXkKaroT:

cOPMHUPOBAHHOCTh  TPEJCTABICHUNA: O XUMHUYECKOM  COCTaBISIOMICH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, POJIU XUMHUHU B TIO3HAHUU SABJICHUUN PUPO/IBI,
B (GOPMUPOBAHUU MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€ (PYyHKIIMOHAIHHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUS MPAKTUYECKUX 3a]1ad U IKOJIOTHYECKU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 3710pPOBbIO U IPUPOIHOM CpeIe;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIIME MOHATHS (XUMHUYECKHAN JJIEMEHT, aToM, M30ToI, S-, P-, d-
ANIEKTPOHHBIE OPOWUTATM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSPHBIA OO0BEM,
BAJIEHTHOCTb, JIEKTPOOTPULATENBHOCTD, CTENIEHb OKHUCIICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAsS, METAJTIMYECKAs, BOAOPOAHAS ), KpUCTAIIIMYECKAs] PEIIETKA,



TUNBl ~XUMHUYECKUX  pEaKUHi, pacTBOp, DJIEKTPOIUTBI,  HEDIJIEKTPOJIUTHI,
ANEKTPOJUTUYECKAS. JUCCOLMALIMS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakliyd, XUMHUYECKOE PaBHOBECHE); TEOPUH U 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKOU JUccounanuu, nepuoandeckuii 3akoH . M. Menneneena,
3aKOH COXPaHEHHUsI MacChbl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS YHEPTUU
MpU XUMUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUI S3bIK XHMUH,
MHPOBO33PEHYECKNE 3HAHMS, JIEKAIIME B OCHOBE IMOHUMAHUS IMPUYAHHOCTU U
CUCTEMHOCTH XWMHYECKHUX SIBIICHUM, (HaKTOJOTUUECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MacCHOM HCIOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YETIOBEKA;

c(hOpPMHPOBAHHOCT, YMCHHUM BBISBIIATh XapaKTEPHBIC TPHU3HAKHA TOHSITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHSITHUS IIPU
ONMCAHUY HEOPTAaHUYECKUX BEILIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIIOJb30BaTh XMUMHUYECKYIO CUMBOJIUKY JIJIs
cocTaBieHuss (HOpMyJ BEIIECTB W  YpPaBHEHUW XHMMHUYECKHX  pEaKIui,
cucrematnieckyro HoMeHkIaTypy (IUPAC) u TpuBHalibHbIE HAa3BaHUS OTIEIBHBIX
HEOPTraHWYECKUX BeHIeCTB (yrapHblii ra3, yrJIEKHUCIbIM Ta3, aMMHaK, TamiéHas
U3BECTh, HETAIIEHAs! U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEACNATh BAJICHTHOCTb M CTENEHb OKUCIICHUS
XMMHUYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHYECKOU
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJIOPO/IHAS) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKON PEIMIETKH KOHKPETHOTO BENIeCTBAa (aTOMHasi, MOJICKYJIsIpHas,
WOHHAasl, METAJUTMYeCKas), XapakTep cpelbl B BOAHBIX PaCTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(hOpMHUPOBAHHOCTH YMEHUHI YCTaHaBJIUBATh MPUHAIJIC)KHOCTD
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBY K OMNpEeAeIEHHOMY KJaccCy/TpyIine
COCIMHEHUI (MPOCThIC BEIIECTBA — METAJUIBl M HEMETAJIbI, OKCUJIbI, OCHOBAHUS,
KHUCIIOTHI, aM(OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATH CMBICT MEPUOANYECKOro 3akoHa Jl.
N. MeHnneneeBa u IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONTYIO, 0OBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKITUH;

cOPMHPOBAHHOCTh yMEHUN XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX 3yeMeHTOB 1-4 mnepuonoB Ilepuoguyeckoid CHCTEMBI
xumuueckux smemenToB [[. M. MenpgeneeBa, HMCIONb3ys IMOHATHS «s-, P-, d-
AJICKTPOHHBIE OPOUTATINY, KIHEPTETUUECKUE YPOBHUY, OOBIACHATH 3aKOHOMEPHOCTH
U3MEHEHHUS CBOWMCTB XMMHYECKUX D3JIEMEHTOB M UX COCIMHEHHN MO MEepuoaaM u
rpynnaMm [lepuoanyeckoit cucreMbl XuMuueckux dsiemeHToB /. . Menaeneena;

c(hOpMUPOBAHHOCTh ~YMEHHMH  XapakTepu3oBaTh (ONHUCHIBaTH)  OOIIUE
XMMHUYECKME CBOWCTBA HEOPraHUYECKUX BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOJATBEPKAATh CYLIECTBOBAHUE T€HETUYECKOM CBSI3M MEXKAY HEOPraHWYECKUMU
BEIECTBAMH C MOMOILBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIN;

c(hOpPMHUPOBAHHOCTh YMEHHS KIACCU(PHUIIMPOBATh XUMUUYECKHE PEAKINH TIO
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBy pPEArupylolIUX BELIECTB, TEIJIOBOMY



abdexTy peakuuud, U3MEHEHUIO CTETEHEW OKUCIEHUS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKLMH, yYaCTUIO KaTaau3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTAaBJISATh YPABHEHUSI PEAKIMNA Pa3TUUHBIX
THUIIOB, TIOJIHBIE M COKPAIEHHBIC YPABHEHHS PEAKI[Mil HOHHOTO OOMEHa, YUUThIBas
YCIIOBUS, PU KOTOPBIX 3TU PEAKIMH UIAYT A0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKLMH, MOATBEPKIAIONINE
KAueCTBEHHBIH COCTaB pA3MUYHBIX HEOPTaHMYECKHX BEIIECTB, pPacHO3HaBaTh
OTIBITHBIM IyTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKHUX
BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHH  pacKpblBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOrO OasiaHca
3TUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peakiuu OT pa3iMyuHbIX (PaKTOPOB; XapaKTep CMEIIECHNS XUMHUUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIHero Bo3aeiicteus (nmpuHuun Jle Illarense);

C()OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI,
JeKalue B OCHOBE MPOMBIIIJICHHOTO TMOJYYEeHUs CEpHOM KHCIOTHI, aMMHaKa, a
TaKkkKe C(HOPMHUPOBAHHOCTH MPEJCTABICHUNA 00 OOIMX HAYYHBIX MPHUHIHUIAX H
HKOJIOTHYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHCICHHUS C HCIOIH30BAHHEM
MOHATHUS «MACCOBast IOJISl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIICHUH Tra30B MPH
XUMHUYECKUX PEaKIMAX, MacChl BelIecTBa WM O0BEMA Ta30B MO H3BECTHOMY
KOJIMUYECTBY BEIIECTBA, MAcCe WJIU OO0BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIHH
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAaHEHUS MaccChl
BEIIECTB, IPEBPALICHUS U COXPAaHEHUsI SHEPTUH;

c(OpMUPOBAHHOCTh YMEHUI COOIIOAATH MPaBHUJIa MOJIb30BAHUS XUMUUYECKON
MOCYJI0OM ¥ J1TabopaTOpHBIM OOOpYJIOBAaHMEM, a TakXKe MpaBuiIa OOpaileHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBIMOJHITH XUMHYECKHMA
AKCIIEPUMEHT (pa3jo’KeHHE MEePOKCHIa BOJOpPOAa B MPUCYTCTBUM KaTaln3aTopa,
ONpeNeNeHNue Cpellbl PacTBOPOB BEIIECTB C MOMOIIbI0  YHUBEPCAIHHOIO
MHIMKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIIHH,
peakMy MOHHOTO OOMEHA, KaueCTBEHHbIE peaklUuu Ha cyibdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHUE IKCIEPUMEHTAIbHBIX 3a7ad o
temaM «Metamis» U «HemeTtannbsl») B COOTBETCTBUM C TNpaBUJIaMH TEXHUKH
0€30MacHOCTH TIPU OOpAIIEHUH C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BaHUEM,
NPEJICTaBIATh pPe3yJbTaThl XHUMHUYECKOrO JKCIEpUMEHTa B (opMe 3amucH
ypaBHEHUH COOTBETCTBYIOIIUX PEAKIINI U (HOPMYIHPOBATH BHIBOJIBI HA OCHOBE 3THUX
pe3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHaJU3UPOBATh XUMHYECKYIO
uH(pOpPMaLIMIO, TOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
KOMMYHUKaluu, UHTepHET U IpyTux);



chOpPMHPOBAHHOCT, ~ YMEHHMH  coOdrofaTh  NpaBWiIa  SKOJOTUYECKU
11eJ1eCO00pa3HOro TMOBENCHUST B OBITY W TPYAOBOW JESATEIBHOCTH B LEJSAX
COXpaHEHUs CBOETO 370POBbS MU OKpYKAlOUIEH MPUPOIHON Cpebl, OCO3HABAThH
OMAaCHOCTb BO3JICHCTBUS Ha KUBbIC OPTaHU3MbI OINPEACIIEHHBIX BEUIECTB, TIOHUMAs
cmpicn mokazarens I[IJIK, mosicHATh Ha mnpuMepax crmnocoObl YMEHBIICHHUS WU
MPEAOTBPALIEHUS X BPEJHOIO BO3JAECHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUI O0y4aroUMXcs C OrPaHWYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBBS: YMEHHUE
MPUMEHSATh 3HaHUS OO0 OCHOBHBIX JIOCTYNHBIX METOJAX ITO3HAHUSI BEIIECTB U
XUMUYCCKUX SIBJICHUI;

JUISL  CHENbIX M CHA0OBUASIIMX OOY4YalOIIMXCA: YMEHUE MCHOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHUYECKUX

dbopmyt.
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