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HOACHUTEJBHAS 3AIIUCKA

[IporpammMa 10 XHMMHM Ha YpOBHE CcpeaHero ooOmero oOpa3oBaHus pa3padOoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoii @enepanumny, TpeboBaHMiA K
pesyibpTaTaM OCBOCHHS (elepayibHOM 00pa3oBaTEIbHOM MpOrpaMMbl cpeaHero odmero obpazoBanus (DOII
COO), mpencrasierabix B DenepanbHOM TOCyIapcTBEHHOM oOpaszoBarenbHoM ctanmapre COO, ¢ yu€rom
Konuenmuu npenogaBanust yueOHOro mpeamera «XUMHsS» B 00pa3oBaTelbHBIX OpraHu3aunusx Poccuiickoii
denepanyy, pealu3yOIUX OCHOBHBIE 00pa30BaTelIbHBIC MPOrPaMMbl, U OCHOBHBIX MOJIOKeHHH «CTparerun
pasBuTus Bocriutanus B Poccuiickoii deneparnuu Ha nepuona 10 2025 roma» (Pacnopspkenue IlpaBuTenscTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJI0B K pa3pabOTKe MpOrpaMMbl IO XUMHH, K OINpeIeIeHHI0 00Iel cTpaTeruu o0y4deHus,
BOCIIUTAHMS U Pa3BUTHA OOyUArOMIMXCS CpelcTBaMM ydeOHoro mpeamera «Xumus» anst 10—-11 kmaccoB Ha
0a30BOM ypoOBHE cocTaBwid KoHmentyaiabHble noyioxkeHuss PI'OC COO o B3auMOOOYCIIOBICHHOCTH LIEJIeH,
coZiep KaHusl, pe3yabTaToB 00y4YeHHUsI U TPeOOBaHUN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

Xumuyeckoe 00pazoBaHue, OTy4aeMO€ BBITYCKHUKaMHU 00111e00pa30BaTeNbHOM OpraHnu3alui, BIsSeTCs
HEOThEMJIEMOM 4YacTblo HUX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEpUIAIONIMM JTAaloM peaau3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIFOUEBBIX [IEHHOCTEH, MPUCYIINX LIEIOCTHON CUCTEME XUMUYECKOTO
o0pa3zoBaHMsl. DTH IIECHHOCTU KacaroTCs MO3HAHUS 3aKOHOB MTPUPOIbI, (POPMHUPOBAHUS MUPOBO33PEHHS U 00LIeH
KYJIbTYPBbl YEJIOBEKA, a TaKKe DKOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO M IPHUPOJIHOM
cpene. Peanmusyercss xumudeckoe oOpa3zoBaHHe OOYyYarOIIMXCS HA YPOBHE CpEIHEro o0mero odpa3zoBaHUs
CpeIcTBaMH y4eOHOro mpenMera «XHUMHUs», COJAEpKaHUuEe U MOCTPOCHHE KOTOPOTO OMpPEEeHbl B MporpaMMe
0 XUMHH ¢ YIETOM CrieU(PUKN HAYKH XUMUH, €€ 3HAUCHHS B TIO3HAHWH MIPUPOJBI U B MAaTCPHUAIBHON JKU3HU
o0miecTBa, a Takke ¢ y4y€ToM OOIIMX Ieled W MPHUHIMIIOB, XapaKTePHU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeHero oomero oopa3zoBanus B Poccuiickoit @enepanuu.

XUMHUS Kak 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHOW ITUBUIIM3AINY, B
CO3JIaHMH HOBOW 0a3bl MaTepUaIbHOW KynbTyphl. OHAa BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PAIIIOHAIBHOTO
HAyYHOTO MBIIUICHUS, B CO3JaHHME IIEIOCTHOTO MpPEACTaBICHUS 00 OKpYKalolleM MHpE KaK O €IMHCTBE
OPUPOJBl U YEJIOBEKa, KOTOopoe (opMUpyeTCs B XMMHUHM HAa OCHOBE MOHHMMAHHs BEIIECTBEHHOTO COCTaBa
OKPY>KaIOILIer0 MHpa, OCO3HAHMS B3aUMOCBS3H MEX]y CTPOCHHEM BEIIECTB, MX CBOWCTBAMHU U BO3MOXHBIMU
00JIaCTSIMH TPUMEHECHHS.

TecHo B3auMOAEWUCTBYS C OPYTMMH €CTECTBEHHBIMU HAyKaMH, XHMHs CTajda HEOThEMJIEMOW YacThIO
MHUPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TpPyJa M >KM3HM KaXJOro 4YiIeHa OOIIecTBa.
CoBpeMeHHasi XMMHUs Kak HayKa CO3UJaTelibHasl, KaKk HayKa BBICOKMX TEXHOJIOTHMI HalpaBlIeHa Ha PEIICHHE
JIO0ANBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS YEJIIOBEUECTBA — CBHIPhEBOW, JHEPIETHYECKOM, MHUIIEBOM,
HKOJIOTUYECKOM 0€30MacHOCTH U OXPaHBI 30POBbSL.

B cootBercTBUM ¢ OOUIMMH TENSIMH M TPUHIUIIAMH CPEIHETO OOIIEro oOpa3oBaHMs COJIECpPIKAHHE
npenMera «Xumus» (10-11 kmaccel, 0a30BbIl ypOBEHb W3YYEHHS) OPUEHTHPOBAHO MPEHUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TOJATOTOBKY OOYy4YalImMXCA, HEOOXOIMMYI0 WM JUIS BBIPAOOTKH MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B KU3Hb COLIMYMa, MPOJOHKEHHUST 00pa30BaHUs B PA3UYHBIX 00JIACTSIX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBngomuUMHU MpeaMeTa «XUMUsD» SIBISIFOTCS 0a30Bble Kypcehl — «Opranudeckast XuMus» u «O01as u
HEOopraHuyeckas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOW HAYKH:
CHUCTeMa 3HAHUU MO HEOPTaHWYECKOW XMMHHU (C BKJIIOYCHHMEM 3HAHUN W3 OOIIed XWMHU) U OpraHUYecKOn
xumun. dopmupoBaHHe AAHHON CUCTEMBbl 3HAHUM HpU HM3YyYEHHHM MpeaMeTa oOecrnedyuBaeT BO3MOXKHOCTD
paccMOTPEHHsI BCEro MHOT000pasus BEIIECTB HA OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa comepxaHusi KypcoB — «Opranudeckass xumus» U «OOmIass U HeopraHMyeckas XUMUS»
chopMUpOBaHa B MPOTrpamMMe MO XMMHH HA OCHOBE CHCTEMHOIO TIOJIX0/]a K U3YYCHHIO Y4eOHOTo MaTepuana u
00yCIIOBJIEHa UCTOPUYECKHM OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUN Ha OMNpPENENEHHBIX TEOPETUUYECKHX YPOBHSX.
Tak, B Kypce OpraHMYecKOl XMMHUHU BEIIECTBA pACCMAaTPUBAIOTCS HA YPOBHE KJIACCHUECKOW TEOPUHU CTPOEHUS
OpPraHMYECKUX COEAMHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMMUYECKUX M SJIEKTPOHHBIX MPEICTaBICHUN O
cTpoeHuu BemecTB. CBefieHns 00 U3y4aeMbIX B Kypce BEIECTBAX JAl0TCS B PA3BUTUHU — OT YIJIEBOJOPOJOB JI0
CIIO)KHBIX OHMOJIOTMYECKH AaKTHBHBIX COEAMHEHHH. B Kypce opraHnyeckol XUMHUHM TONY4arOT pa3BUTHE
cOopMHpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUS IE€pPBOHAYAIbHbIE NPEICTABICHUS O
XUMHUYECKON CBSI3M, KJIacCU(UKAIIMOHHBIX IPU3HAKaX BEIIECTB, 3aBHUCHUMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHHUS, 0 XUMUYECKOUN peaKinu.



[Tox HOBBIM yriOM 3peHUsl B mpeaMmeTe «XuMus» 0a30BOr0 YPOBHS paccMaTpUBACTCS M3yYEHHBIH Ha
YpPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUs TEOPETUUYECKUM MaTepuan W (PaKTOJIOTUUYECKUE CBEIACHUS O
BEIIECTBAX M XUMHUYECKOW peakiuu. Tak, B dacTHOCTH, B Kypce «OOmas ¥ HEOopraHWuYecKas XUMUS)
oOy4arolmuMcsi  MPEJOCTaBISETCS.  BO3MOXHOCTh  OCO3HAaTh 3HAYEHHE MEPUOAMYECKOrO 3aKOHa C
OOIIETEOPETUYECKUX M METOHOJIOTMYECKHX MO3UIUH, TIy0)Ke MOHATh MCTOPUYECKOE M3MEHEHHE (YHKIIMN
3TOr0 3aKOHA — OT 0000IIaroIIel 10 00BACHSIONIEH 1 IPOTHO3UPYIOLICH.

Enunas cucrema 3HaHM O BaXKHEHIIMX BEUIECTBAX, UX COCTaBE, CTPOCHUU, CBOMCTBAX U NMPUMEHEHUH, a
TaKXe€ O XMMUYECKHX PEaKLUMsIX, UX CYHHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs IOMNoJHAeTcs B Kypcax 10 u
11 xnaccoB »jeMEHTaMHu COAEpkKaHMs, MMEIOLIUMHU KYyJIbTYpOJOTMYECKUN M NPUKIAJHOW Xapakrep. OTu
3HAHUSA CHOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3M XHMHUHU C JIPYTMMM HayKaMH, PacKpblBaloT €€ poyib B
MO3HABATEIBHON U MPAKTUYECKOHN JEATEIIEHOCTH YEI0BEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAKEHHS K TPOLIECCY
TBOpPUECTBA B O0OJACTH TEOpPUHM M MPAKTUYECKUX TMPUIOKEHUM XUMHUHM, TOMOTAalOT BBIITYCKHUKY
OPHEHTUPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpOOJIeMax, CBSI3aHHBIX C XMMHUEH, KPUTHUYECKH
OCMBICIIMBAaTh MHGOPMALMIO M MPUMEHATh €€ JUIsl MOMOJHEHWs] 3HAHUW, pEIICHHUS HWHTEJUIEKTYalbHBIX U
HKCHEPUMEHTAIBHBIX HCCIEOBATENbCKUX 337ad. B menom coxepkaHue ydeOHOro mnpenmera «XHUMHUs»
JAHHOTO YPOBHS M3y4€HUS OPUEHTHUPOBAHO Ha (GOpMUPOBaHUE y 00YHAIOIIMXCS MUPOBO33PEHUYECKON OCHOBBI
111 MOHUMaHUS GUIIOCOPCKUX HJIEH, TAKUX KaK: MaTepUAIbHOE €IUHCTBO HEOPTaHMUECKOTO U OPraHHYECKOTO
MHUpa, 00YCIOBIEHHOCTh CBOWCTB BEIIECTB UX COCTABOM U CTPOEHHEM, MO3HABAEMOCTh MPUPOIHBIX SBICHHIMA
myTéM OSKCIEpUMEHTa U PCIICHUS MPOTHBOPCUMH MEXKAY HOBBIMH (aKTaMU U  TEOPETUYCCKUMHU
MPENOChUIKAMU, OCO3HAHUE POJIM XMMHHU B PEIICHUHU YKOJIOTUYECKUX MPOoOiIeM, a TaKkxke mpodiemM coepekeHus
SHEPreTUUECKUX PECYPCOB, ChIPbsI, CO3JaHMsI HOBBIX TEXHOJIOIMI U MaTepUaIOB.

B nnane pemenus 3aa4 BOCHUTAHUS, PA3BUTHA U COLIMATTU3ALMN 00yUYaIOIUXCsl MPUHSATHIE TPOrPaMMOit
10 XMMUHU MOJXOAbI K ONPEAEICHUIO COAEPKAHUS U IOCTPOEHUS MPEAMETa PeAyCcMaTpUBatoT (POpMUpPOBaHHE
YHHUBEPCATbHBIX Y4YEOHBIX NEHCTBHM, MMEIOIUX 0a30BO€ 3HAUYEHUE AJI1 PA3NUYHBIX BUAOB JESTEIBHOCTH:
pemieHust MpooOJieM, MOWCKa, aHauu3a U 00paboTKM MH(pOpMAIMK, HEOOXOMUMBIX U MPUOOPETEHHs OIbITa
MIPAKTUYECKOU U UCCIEA0BATENbCKOM 1eATENIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUM XUMHUH.

B npaktuke npenopaBaHus XMMUU KaK Ha YpOBHE OCHOBHOI'O 0O0IEero oOpa3oBaHus, TaK U Ha YPOBHE
cpenHero ooOmero o0pa3oBaHMs, MPU OMPENEICHUH COJEPXKATEIbHON XapaKTepUCTHKU LeNell W3ydeHUs
npeaMeTa HalpaBICHHEM IEPBOCTEIIEHHOW 3HAUYMMOCTH TPAJUIMOHHO MPHU3HAETCS (HOPMUPOBAHHE OCHOB
XMMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JeSTeIbHOCTH YeJIOBEeKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MUPOBOW KyJIbTypbl. C METOIMYECKON TOUKU 3pEHHS TaKOM MOAXO0J K ONpPEAEICHUI0
Lesel N3y4eHHs IpeIMeTa ABIISIETCS BIIOJIHE ONIPaBAaHHBIM.

CornacHo JaHHOM TOYKE 3pEHMsI [VIABHBIMU LIEJSIMU M3y4eHUs IpeameTra «XuMus» Ha 0a30BOM ypOBHE
(10 —11 ku.) sBIISAFOTCSL:

e (GopMHpPOBAHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK BaOKHEUIIIEH COCTaBIIAIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHUpa, B OCHOBE KOTOPOM JiexaT KJIHOYEBbIE MOHATHS, (yHIaMEHTAJIbHbIE 3aKOHBI U TEOPUU
XUMHH, OCBOEHHE s3bIKa HAyKH, YCBOCHHE U TOHUMAaHHE CYIIHOCTU JOCTYIHBIX O000OIIEHHI
MHPOBO33PEHUYECKOr0 XapaKkTepa, 03HAKOMJICHUE C HCTOPUEN UX PAa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHHS BELIECTB U XUMHUYECKUX
peaxiuii, HeOOXOAMMBIX IS MPUOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX
SIBJICHUH, UMEIOLUX MECTO B IIPUPOJIE, B IPAKTUYECKON U ITOBCEHEBHOM KU3HH;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATEIbHOCTH, CBSA3aHHBIX C HaOMIOJEHMEM U OOBSICHEHHEM
XMUMUYECKOT0 3KCIIEPUMEHTA, COOII0IEHIEM ITPaBUi 0€30MacHOro 00paIeHHUs C BeIeCTBaMHU.

Hapsiny ¢ atum, copeprkarenpHas XapakTEpPUCTHKA LEJIEH W 3aJa4 U3y4eHHUs IIpeAMETa B MporpaMMe 1o
XMMHUHU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMHU NPHOPUTETAMU B CUCTEME CPEIHEro OOIIero
oOpa3zoBanusi. CerofHsi B NperoaBaHUU XUMUHM B OOJbIIEN CTENEHH OTAAETCS MPEANOYTeHHE MPAKTUYECKOM
KOMIIOHEHTE COJIep>KaHHusi O0y4YeHHUsl, OPUCHTHPOBAHHON Ha MOJATOTOBKY BBIYCKHHMKa 00I1€00pa30BaTeIbHON
OpraHM3ally, BiaJEIolero He HabopoM 3HaHHM, a (YHKIMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSIMU aKTUBHOTO MOJIYYeHHS] 3HAaHUW U MIPUMEHEHUSI UX B PEAIbHOM KM3HU JUIsl PEUICHUS] TPAKTUYECKUX
3a/1ay.

B cBsi3u ¢ 3TUM TIpH U3yYeHUH MpeaMeTa « XUMHEsD JOMUHUPYIOIee 3HaUeHHE MPUOOPETAIOT TaKHUe 1EIH
Y 3a/1a4¥, KaK:

amanrtanus OOy4arommxcs K YCJIOBUSM JMHAMUYHO pa3BUBAIOIIETOCS MHpa, (HOpMHUpPOBaHHE
MHTEJJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM0O00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY



MPUHITHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX CHUTYAIMSX, CBS3aHHBIX C BEIIECTBAMH M UX
MIPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYarONMIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMM), WMEIOIIUX
YHHUBEpPCAJbHOE 3HAUYECHHE ISl PA3IMYHBIX BHJIOB JESITEILHOCTH: pPEUICHHs MpoOyieM, MOHMCKa, aHalu3a M
00paboTku uH(pOpMaHH, HEOOXOAUMBIX JJIs MPUOOPETECHHUS OIBITA ACITEILHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B O3HAHUHM XMMHHU, a TAK)KE JUJISl OLICHKH C MO3UIUI HKOJIOTMUECKO 6e30MacHOCTH XapaKTepa BIUSHUSL
BEIIECTB M XUMHUYECKUX MPOIIECCOB HA OPTraHU3M UYEJIOBEKa U MIPUPOIHYIO CPEay;

pa3BUTHE MTO3HABATEJIbHBIX UHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuXCsl:
CIIOCOOHOCTH CaMOCTOSITEIPHO MPHOOpPETaTh HOBBIC 3HAHHS [0 XUMHU B COOTBETCTBUU C JKU3HEHHBIMH
MOTPEeOHOCTSMU, UCIIOJIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JJIsl TIOMCKA U aHaIu3a yueOHOM
¥ HAYYHO-TIOMYJISIPHOM HH(OpPMAIH XUMUYECKOTO COJIEPIKAHUS;

dbopMupoBaHMEe U pPa3BUTHE Yy OOy4alOUIMXCS AacCOIMATHUBHOIO M JIOTHYECKOrO  MBIILICHUS,
HAOJIIOAATENbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIUMBI, B YACTHOCTH, IpU
IUTAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHUE Y O0ydJaronmxcst YOS:KIEHHOCTH B TYMAaHUCTHYECKON HANPABIEHHOCTH XUMHH, €€ BaKHOU
POJIU B PEUICHUH II0OATBHBIX MPOOJIEM PallMOHAIBHOTO MPUPOIONOIB30BAHUS, OTMOIHEHNUS YHEPreTHUECKUX
PECYPCOB M COXpaHEHUS MPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOr0 OTHOIICHHS K
MPUPOJIE U CBOEMY 3I0POBBIO, a TaKXKe MPUOOPETEHHS OMbITa HCIOJIH30BAHUS MONYYEHHBIX 3HAHUW JUIS
MIPUHSTHS TPAMOTHBIX PEIICHHUI B CUTYaIIUSAX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMH.

B yueOHOM mane cpeqHero odmiero oopa3oBaHus npeaMer «XuMus» 6a30BOro YpoBHS BXOAMT B COCTAB
IpeIMeTHOM 005acTi «ECTeCTBEHHO-HAYUHbIE IPEAMETHI».

OOmiee 4YMcClIO YacoB, OTBEAEHHBIX /S M3yUeHUS XUMUHM, Ha 0a30BOM YPOBHE CpEIHEro OOIIero
obpaszoBanusi, coctaBisieT 67 wacoB: B 10 ximacce — 34 gaca (1 wac B Henmenro), B 11 kmacce — 33 waca (1 gac B
HEJIEIIO).

COJEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHU4eCKO XUMHH

[IpenMer opranrueckoil XMMHUU: €€ BOSHUKHOBEHUE, PAa3BUTHE U 3HAUEHUE B MTOJIYYEHUH HOBBIX BELIECTB
u MaTtepuanoB. Teopusi cTpoeHHs OpraHMYecKHX coeauHeHui A. M. byTiepoBa, €€ OCHOBHBIE IOJIOKECHHS.
CrpykrypHble (pOpMysIBbl OpraHnYecKuX BellecTB. I'omomorus, nsoMepus. XuMudeckasi CBsI3b B OPraHUYECKUX
COEMHEHMAX — OJUHAPHBIE U KPaTHbIE CBS3H.

[IpencraBienue o kiaccuuKaluu OpraHMuecKUx BellecTB. HoMeHkaTypa opraHu4eckux CoeIMHEHU
(cucTemaruyeckasi) U TpPUBHAIbHbIE HA3BaHUS BaKHEHIIUX MPECTaBUTENEH KJIACCOB OPraHUYECKUX BEIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl M3y4YEHHs BEIIECTB M MX NIPEBpAIICHUN: O3HAKOMIJIEHHE C 00pa3namu
OpPraHMYECKUX BELIECTB M MaTepUaJlaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OPTaHUYECKUX BEIIECTB,
HaOJIl0/IeHUe W OINHUCaHWE JAEMOHCTPALMOHHBIX OINBITOB IO NPEBPAIICHHUIO OPraHMYECKHUX BEUIECTB IPU
HarpeBaHuu (IJIaBJieHHe, OOYTIIMBaHUE U TOPEHUE).

YraeBoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMM psa. MeTaH M 3TaH — IpOCTEHIINE NpeICTaBUTENN
aJIKaHOB: (hU3MYECKHEe U XUMHUYECKHE CBOMCTBa (pEaKkIUH 3aMelleHUs U TOpeHHs), HaX0XJIEeHUE B MPHUPOJE,
IIOJIyYE€HHUE U IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHHE, TOMOJIOTHYECKUH Psil. DTUJIEH U NMPONWJIEH — IPOCTEUIINE MTPEACTaBUTEIN
AJIKEHOB: (PM3MYECKUE M XMUMHMYECKHE CBOICTBa (peakuu THUAPHUPOBAHUSA, TaJOT€HUPOBAHMS, TMIpaTaIUH,
OKHCJICHHUS U TIOJIMMEPHU3AlIUHN ), TOTYyYeHUE U IPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BaXKHEWIINE XUMHUYECKHE CBOMCTBA
(peakuus nmonuMepuzanun). [lonyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJNKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKUH psil. ALETWIEH — TNpOoCTeHIInii
MIpPe/ICTaBUTENb AJKUHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U XMMUYECKUE CBOMCTBA (peaKIUH T'MIpUpOBaHUS,
raJIor€HUPOBAHNUS, THIpaTallii, TOPEHNUS ), TOITY4EHHE U IPUMEHEHUE.

Apenbl. benson: coctas, cTpoeHue, GpU3NUECKUE U XUMUYECKHE CBOMCTBA (PEAaKIMK TaJIOT€HUPOBAHUS U
HUTPOBAHUS), TIOTy4YeHUE U NPUMEHEeHUe. 1onyon: cocmas, cmpoerue, guauyeckue u Xumuyeckue ceolcmed



(peaxyuu 2ano2eHuposanusi u HUMPOBAHUs), NOAyYeHue U npumereHue. TOKCUYHOCTh apeHOB. ['eHeTHueckas
CBA3b MEXAY YTJIE€BOAOPOAAMH, IPUHAMIEKAIIMMH K Pa3IMYHBIM KJIACCAM.

[TpupoaHble UCTOUHUKHU YrieBonopoaoB. [Ipuponusiii Ta3 u nomyrHele HepTsHbIE Ta3bl. HedTs u e
npoucxoxaeHue. CrmocoObl mepepaboTku HeTH: TeperoHka, KPEeKHHT (TePMUYECKHUM, KaTaTUTUYCCKUN),
nuposu3. [IpoaykTsl nepepaboTku HeTH, MX TPUMEHEHNE B IPOMBILIICHHOCTH U B ObITy. KaMeHHbIi yrosb u
MIPOJYKTHI €ro nepepadboTKu.

DKcIeprMEeHTaIbHbIE METOJbl M3YyYCHHs BEIIECTB M WX MPEBpAILCHHi: O3HAKOMJIEHHE C 00pa3maMu
IJ1acTMAacC, KaydyKoB U pe3uHbl, kojuiekuuu «HedTe» u «YTomnb», MoJeIupoBaHUuE MOJIEKYIT YTIIEBOAOPOIOB U
raJOreHONPON3BOIHBIX, IPOBEICHUE IPAKTHUECKOW PAOOTHI: MOTyYeHHUE ITUIICHA U U3YUYEHHUE €T0 CBOWCTB.

Pacuérnebie 3anaun.

Bbruncnenus no ypaBHEHHIO XMMUYECKON peakiuu (Macchl, 00bEMa, KOJUYECTBA UCXOJHOTO BELECTBA
WIM TPOJYKTa PEaKlMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOAHBIX BELIECTB MU
IIPOJYKTOB PEAKIUN).

Kuciopoacoaep:kamme oprannyeckue coeinHeHus

[IpenensHble OAHOATOMHBIE CHHPTH. METaHON W STaHON: CTPOEHHUE, (PU3MUECKHE U XHUMUYECKHE
CBOMCTBa (peakiuy C aKTUBHBIMHU METaJlIaMH, rajoreHOBOAOPOJaMH, ropeHue), npumeHenue. Bogopoausie
CBSI3M MEXAY MOJIEKYJIaMU cIUPTOB. JlelicTBUE MeTaHOJIa U 3TaHOJIa Ha OpPraHU3M YeJIOBeKa.

MHOroaToMHbI€ CIUPTHL. DTUICHIJIMKONb U TIUIEPUH: CTPOCHHE, PU3NYECKUE U XUMUYECKUE CBONCTBA
(B3auMoIeliCTBHE CO IIEJOYHBIMU METaJlJIaMH, KaueCTBEHHAsI peakliis Ha MHOIOaTOMHBIE cliUpThl). JleiicTBue
Ha OpraHu3M 4yenoBeka. [I[puMeHeHne rmiepruHa u 3TUICHTIIMKOJIS.

DeHoJI: CTPOCHUE MOJIEKYJIbI, (PU3NUecKre U XUMHUECKHe CBOMCTBA. TokcuuHOCTh (eHoua. [Ipumenenue
dbeHomna.

Anbnerunpl U kemonsl. DopMalbIeTH, aleTalbACTHI: CTPOSHHE, (PU3HUecKie 1 XUMUIECKHAE CBOMCTBA
(peakuuy OKUCIICHUS U BOCCTAHOBJICHHUS, KAYECTBEHHBIE PEAKIINH ), IOTyYCHHE U TPUMEHEHHE.

OAHOOCHOBHBIE TpeJiebHbIE KapOOHOBBIE KHUCIOThl. MypaBbHHasi M YKCYCHasl KUCJIOTBI: CTPOEHHE,
¢dbusznueckue M XUMHUYECKHE CBOWCTBA (CBOMCTBa, OOIIME Al Kjacca KHCIOT, PEaKIus STepUHUKaAIIM),
noJiyueHue U npumeHeHue. CTeapuHOBasi M OJEMHOBAs KHUCIOTHI KaK IMPEICTAaBUTEIM BBICHIMX KapOOHOBBIX
KHCIOT. Mblia KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe AeHCTBHUE.

Crnoxable 3QUPHl KaK TPOM3BOJIHBIC KapOOHOBBIX KHCIOT. ['MaAponm3 cloxHBIX 3QupoB. JKHpHL
I'uaponus xupos. [Ipumenenue xupos. buosoruueckas poib )KUPOB.

VYrneBoabl: cocTaB, KJacCU(pUKalLUs YIIIeBOAOB (MOHO-, IU- U Monucaxapusl). [oko3a — npocreimmii
MOHOCaxapu: 0COOEHHOCTH CTPOEHHs MOJEKYbl, (U3NUYECKHE U XMMHUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE C
ruapokcunoM meau(ll), okucnenue ammuadHbiM pacTBopoM okcuaa cepedpa(l), BocctaHoBIeHUE, OpOKEHUE
IJIIOKO3bI), HAXOXKACHUE B MPUPOJE, IpUMEHEeHue, Ouosoruueckas posb. @otocunres. PpykTo3a Kak U30Mep
TJIIOKO3BI.

Kpaxmain u nemnono3a Kak IpupoaHble nosuMepsl. CTpoeHne Kpaxmana U Lejuirono3bl. duznueckue u
XMMHUYECKHE CBOICTBA Kpaxmaia (THIpOIN3, KaUeCTBEHHAs peaklMsl C UOAO0M).

DOKclepUMEeHTaIbHbIE METOJbl M3YyYeHMs BEIIEeCTB M UX NpPEBpallleHHWii: MpoBeleHHe, HaOIIo/eHHe U
ONHCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB
(oxucnenue »staHona oxcugoM Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aUMOAEHCTBHE TIHUIEpUHA C
ruapokcuaom menu(ll)), anbaernnoB (okucIeHHe aMMHUAaYHBIM PACTBOPOM oKcHjaa cepedpa(l) u ruapokcuaom
menu(ll), B3aumozeilicTBue Kpaxmaia ¢ HOJOM), IMPOBEAEHUE NPAKTUUYECKOH paboOThl: CBOICTBAa pacTBOpa
YKCYCHOM KHUCJIOTHI.

Pacuérnsie 3amaun.

Boruncnenus no ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIECTBA
WIA TPOAYKTa PeakiMM MO W3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJIHOTO W3 HCXOJHBIX BEILIECTB WU
MIPOJYKTOB PEAKIUN).

A3oTconepikaliye opraHn4eckie CoOeIMHEHUS.

AMUHOKHUCIIOTH Kak aM@oTepHble opraHudeckue coefuHeHus. dusnueckue U XUMHUYECKUE CBOMCTBA
aMHMHOKUCIIOT (Ha puMepe TIulrHa). buonornyeckoe 3HaueHre aMMHOKUCIIOT. [lenTupl.

benku kak mnpupoaHbIE BBHICOKOMOJIEKYJSIpHbIE coequHeHHus. IlepBuuHasi, BTOpUYHAass W TpeTUYHAs
CTpYKTypa O€JIKOB. XMMHUECKHE CBOWCTBAa OCJIKOB: THAPOJM3, ACHATYpalus, KayeCTBEHHbIE PEaKIMHU Ha
OeNKH.

DOKcllepUMEHTaIbHbIE METO/bl HM3y4YeHHs BELIECTB W HX MPEBpaIleHUi: HaOII0JeHHE M OMHUCAHUE
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalys OEJIKOB IIPH HarpeBaHUH, IIBETHBIE PEAKI[UU OEIKOB.




BbicokoMos1eKy JIsIpHbIE COeIMHEHUS

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHHWH: MOHOMEp, HOJHMMEp, CTPYKTYpHOE
3BEHO, CTENEHb NOJMMEpH3allMM, CpeiHsAs MoJekyiaspHas Macca. OCHOBHBIE METOJIbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCJMHEHUI — MOJIMMEPU3AIHS 1 MTOJTMKOH/ICHCAITHSL.

DKcIepUMEeHTaIbHbIE METOJbl MU3YYCHHsI BEUIECTB M WX IPEBpAIlCHHI: O3HAKOMJICHHE C oOpas3lamu
IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KAy4yKOB.

MexnpeaMeTHbIe CBSI3U.

Peanu3zanys MeXnpeIMETHBIX CBA3EH IPH M3YYEHHH OpraHndYecKoil xumuu B 10 Kiacce oCyIiecTBiseTcs
Yyepe3 UCTOJIb30BaHUE KaK OOILIMX €CTeCTBEHHO-HAYUHBIX MOHSATHH, TaK U MOHATHUH, SIBIISIOIIMXCS CHCTEMHBIMH
IUISL OTZICNIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC TOHSATHS: SIBICHHE, HAy4YHBIH (aKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, KJIacCU(PHKALUS, NEPHOANIHOCTh, HAOIIOIEHHE, U3MEPEHHE, SKCIIEPUMEHT, MOJICITMPOBAHHE.

@dusnka: Matepusi, SHEPrus, Macca, aToM, 3JEKTPOH, MOJEKYJa, SHEPreTHUECKUI YpOBEHb, BEIIECTBO,
TeN0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, PU3MYECKHUE BETMYMHBI U MHUIBI HX U3MEPEHHS.

Buonorus: knerka, opranusM, ouocdepa, oOMeH BeliecTB B OpraHu3me, (OTOCHHTE3, OMOIOTHYECKU
aKTUBHBIC BeliecTBa (O€IKU, YIrIEBOABL, KUPHI, DEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorus: mHIIEBbIE MPOAYKTHI, OCHOBBl PAllMOHANIBGHOTO IUTAHUS, MOIOIIME CPEACTBA,
JIEKapCTBEHHBIE 1 KOCMETUYECKUE TpenapaThl, MAaTePUAIIbI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI XUMHUH

XUMHUECKUH 37eMeHT. ATOM. SlApo aToMa, U30TOMbI. DIEKTPOHHAs 000J04YKa. DHEPreTUUECKUe YPOBHH,
NOJYpPOBHHU. ATOMHBIC oOpOuTanu, S-, P-, O- smemeHTbl. OCOOCHHOCTH pacHpeieiCHUs] JJICKTPOHOB IO
OpOUTaJIIM B aTOMax 3JEMEHTOB IE€PBbIX YETHIPEX NEPUOJIOB. DJIEKTPOHHAS KOH(UTYpaLHs aTOMOB.

[lepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux snemeHToB . M. MenneneeBa. CBs3b
nepuoauyeckoro 3akoHa u Ilepuoauueckoit cucrembl xumuueckux aneMmeHToB JI. WM. Menneneea ¢
COBPEMEHHOM TeOpuel CTPOCHHsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsSI CBOMCTB XMMHUYECKHX SJIEMEHTOB U
00pa3yeMbIX MU MPOCTBIX M CJIOKHBIX BEIIECTB 10 TPYNIaM M MepuojaM. 3HaueHHe MEeprUoJUYECKOro 3aKOHa
B Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BuUAbl XUMHUECKOW CBs3M (KOBAJEHTHAs HEMOJIIpHAs U
NoJIIpHasi, MOHHAas!, MeTajuinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON XMMUYECKOU CBSA3M (OOMEHHBIH
U JIOHOPHO-aKIeNTOpHBIN). BonopoHas cBsi3b. BaleHTHOCTB. DIeKTpoOoTpUulaTeIbHOCTh. CTENEHb OKUCIEHUS.
WoHbl: KaTHOHBI M AHUOHBI.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. TUIIBI
KPUCTAINIMYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTANINYECKON PEIIETKHU.

Ilonsate o nucnepcHbIX cucreMax. MICTMHHBIE M KOJUIOMJHBIE pacTBOpBL. MaccoBasi 10JIsl BEILECTBA B
pacTBope.

Knaccupukanuss  HeopraHuueckux  coeluHeHMH. HomeHknaTypa  HEOPraHMYeCKHX  BEILECTB.
I'enernueckas cBSI3b HEOPraHMUECKUX BEIIECTB, MPUHAUICKAIINX K PA3IUYHBIM KJlaccaM.

Xumnueckas peakuusa. Knaccudukanus XUMHYECKMX peakluii B HEOPraHMYECKOW M OpraHMYecKou
XUMHH. 3aKOH COXPaHEHHsS MAacChl BEIIECTB, 3aKOH COXPAHEHMsI U MPEBPALICHUS dHEPTUU MPU XMUMHUYECKUX
peaxkusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3Iu4HbIX (pakTopoB. OOpaTHMble peakiuH. XHUMHUYECKOEe
paBHOBecHe. PaKTOpBI, BIUAIOLIUE HA COCTOSIHUE XUMudeckoro pasHoBecus. [Ipuniun Jle HlaTense.

OnexTponutuyeckas nuccounanus. CunbHble U cnabble MekTponuThl. Cpena BOJHBIX PacTBOPOB
BELIECTB: KUCIIasA, HEUTpaabHasi, LEI0YHAs.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

OKcliepUMEHTaIbHbIE METO/Abl M3Y4YEeHHs BEIIECTB M MX IMPEBpAIEHUI: JEeMOHCTpalus TaOIuIl
«Ilepunognyeckas cucrema XUMHUYECKuX 351eMeHTOB /. 1. MeHnneneeBa», uzydeHue Moeneil KpUCTATITNIECKUX
pemeToK, HAOII0IEHHE M ONKCAaHHE JEMOHCTPALMOHHBIX U JTAOOPAaTOPHBIX OIBITOB (Pa3floKeHHE MEePOKCHIA
BOJOpPOJAa B TMPHUCYTCTBUU KaTajau3aTopa, OIpelejeHHe CpeAbl pacTBOPOB BEIHIECTB C  MOMOIIBIO
YHUBEPCAJIbHOIO HMHJMKATOpa, PEeaKkIUu HOHHOrOo oOMeHa), MpOoBeJeHHE IMpakTUYecKod paboThl «BrusHue
pa3aMyYHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIHM.



Pacuérnpie 3amaymn.

Pacuérel o ypaBHEHUSAM XMMUYECKHX PEAKIMI, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI, PACUETHI C
HCIOJIb30BAaHNUEM IIOHATHS «MACCOBasl A0S BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. I[lonoxkenne HemeraiioB B Ilepuogmyeckon cucreMe xumuyeckux siemeHtoB I .
MemnzeneeBa 1 0COOEHHOCTU CTpOeHHUs aToMoB. Du3nveckre CBOMCTBA HEMETAUIOB. AJIOTPOIHS HEMETAIIIIOB
(Ha mpuMepe KUcCIopoa, cepsl, hocdopa u yriaeposaa).

XUMUYECKHE CBOMCTBAa BAaKHEHIIMX HEMETAJUIOB (TajloreHOB, cephl, a3ora, ¢ocdopa, yriepoga u
KPEMHHUS) U UX COEAUHEHUHN (OKCHUI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpuMeHeHNne Ba)KHEUIINX HEMETANIOB U UX COEIUHEHUMN.

Meramnbl. [lonoxxenne wMeramioB B llepuogumyeckoi cucreme xumMuyeckux dieMeHtos J[. .
MenpeneeBa. OCOOEHHOCTH CTPOEHUSI 3JEKTPOHHBIX 000J0YeKk aToMOB MeTauioB. OOmime Qusnueckue
cBoiicTBa MeTaiyoB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUECKUN Psii HAPSDKEHUN METAJUIOB.

XHWMHYECKHE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPHM, Kadui, KaJabllUid, MarHui, aJTlOMUHHHA, [HHK,
XPOM, KEeJIe30, MEJIb) U UX COCIUHEHUH.

O61ue cnocoObl monydeHus: MeTauioB. [IpuMenenue MeTamioB B ObITY U TEXHHUKE.

DKCrepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEILECTB U UX IPEBPAIICHUN: U3yUyeHUE KOUIEKIMH «MeTaisl
W CIUIaBb», OOpa3lOB HEMETA/NIOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a/]ay, HaONI0JeHHEe U OIUCaHHe
JIEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX ONBITOB (B3aUMOJICHCTBUE THPOKCH/IA AIFOMUHHUS C PACTBOPAMU KHCIIOT
U 1IeTI0Yel, KaueCTBEHHBIC PEaKI[Mi Ha KaTHOHBI METAIIIIOB).

Pacuérnsbie 3anaun.

Pacuérbl Maccel BemecTBa i 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WU 00bEMY
OJIHOTO U3 YYacTBYIOLIUX B PEAKLMU BEIIECTB, pacuéThl Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOJYKTOB
peaKkiLyu, €ClIi OJTHO U3 BEILIECTB UMEET MPUMECH.

XUMUA U )KU3Hb

Ponp xumuu B oOecrieueHUH SKOJIOTMYECKOM, PHEPreTUYeCKO W MUINEBOM Oe30MacHOCTH, Pa3BUTHH
MeauuHbL. [IoHATHE 0 HAyYHBIX METOAAX O3HAHMS BEIIECTB U XUMUUYECKUX PEaKU.

[IpencraBienust 06 OOIMIMX HAYYHBIX IPUHIIMIIAX MPOMBIIUIEHHOTO MOJTYYSHHs BaXKHEHIIINX BEIIECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpUaJIOB: Ba)KHEUIINE CTPOUTENIbHBIE MAaTE€pHalibl, KOHCTPYKLIHOHHbIE
Marepuaibl, KpacKH, CTEKJIO, KepaMHKa, MaTephalibl JJis 3JEKTPOHUKH, HAaHOMATEpHUaJlbl, OPraHUYECKUE M
MUHEpaJIbHBIE YA0OPEHUSI.

XuMus W 30pOBbE YEIOBEKA: IIpaBWJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENaparoB, IIpaBHIIa
0€301acHOT0 UCIOJIb30BaHUS MIPENapaToB OBITOBOM XUMHUHU B TTIOBCEHEBHOMN KU3HU.

Me:XnpeamMeTHbIE CBS3H.

Peanuzanus MexnpeaIMeTHBIX CBs3€M MpU M3ydeHHM oOIIed M HeopraHumdyecko xumuu B 11 kiacce
OCYILECTBIISICTCS Yepe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX IOHATHHM, Tak W MOHATHUH,
SIBJIIOIIMXCSI CHCTEMHBIMHU IS OT/AETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'0 1IMKJIA.

OOue ecTecTBEHHO-HAYYHbIE MOHATHUS: HAyUHBIH (DaKT, TUIOTE3a, 3aKOH, TEOpHs, aHAJIU3, CHHTE3,
KJ1acCU(pUKalUs, IepUOAUYHOCTD, HAOII0JCHUE, IKCIIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHNE, SIBICHHUE.

®duszuka: MaTepus, SJHEPIHUs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOI, PaJUOAKTUBHOCTD,
MOJIEKYJa, SHEPreTUUECKUI ypOBEHb, BEILIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHME BEIECTBA, (PU3ndecKue
BEJIMYMHBI ¥ €JUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, sKocucTeMa, ouocdepa, Makpo- U MUKPOAJIEMEHThI, BUTAMUHBI, 00MEH
BELIECTB B OPraHU3ME.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIAEMBbIE, TOIINBO, PECYPCHI.

TexHonorusa: XMMHUYECKass IPOMBIIUIEHHOCTb, METAJITYPTHs, IPOU3BOJCTBO CTPOUTEIBHBIX MaTepHalIoB,
CeJIbCKOXO03SIICTBEHHOE MPOU3BOJICTBO, MUIIEBAsl MPOMBIIUIEHHOCTh, (hapMalleBTUYECKash MPOMBIIUIEHHOCTD,
IIPOU3BOJICTBO KOCMETHMYECKUX IPENapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpUalIOB, JJIEKTPOHHAS
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS O0YYaIOIIUMHUCS IPOTPAMM CPEITHETO
obmiero oOpa3zoBaHus (JINYHOCTHBIM, METANPEAMETHBIM U MpeAMeTHbIM). HayuHo-MeToanueckoit OCHOBOM ISt
pa3paboTKU IJIAHUPYEMBIX pPE3YJIbTATOB OCBOCHHUS IPOrpaMM CpEIHEro oOmero oOpa3oBaHHS SBISAETCS
CUCTEMHO-/I€ATEIbHOCTHBIN MOAXOI.

B cootrBercTBHU C CUCTCMHO-ACATCIIbHOCTHBIM IMOAXOJA0OM B CTPYKTYPC JIMYHOCTHBIX PC3YJIbTATOB
OCBOGHHUSI TIpeaMeTa «XUMHUS» Ha YpPOBHE CpelHero oOmero o0pa3oBaHUS BbBIACIEHBI CIEIYIOIINE
COCTABIISIOLIHE:

OCO3HaHHE 00YYaIOIIMMUCSA POCCUMCKON Ipa)KAAHCKOW MJIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITETFHOCTH M CaMOOTIPEICICHUIO;

HaJIM4YMe MOTHBALIUU K 00YYEHHIO;

I[EJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKJIEHUH JIMYHOCTH HA OCHOBE KIIIOYCBBIX IICHHOCTEH W
HCTOPUYECKUX Tpaauiuii 0a30BOi HAYKU XUMHH,

TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS B CBOCH JEATEILHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMU, MPUCYIIUMU IIEIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHus;

HAJINMYHUEC MPaBOCO3HAHUA KOJIOTUYECKOM KYJIBTYPBI U CHOCOOHOCTH CTaBUTh aeimm " CTPOUTH
KU3HEHHBIC TIIAHBI.

JImaHOCTHBIE PE3YIbTATBl OCBOCHHA IMPECAMCETA «XUMUS» JOCTUI'alOTCA B CIUHCTBEC yqe6H0171 u
BOCIIUTATEIbHOW JIEATEIbHOCTH B COOTBETCTBMM C TYMAHHUCTUYECKHUMH, COLIMOKYJIBTYPHBIMH, JTYXOBHO-
HPaBCTBCHHBIMU HEHHOCTAMU U HACATAMU pOCCI/II\/JICKOFO rpaxaaHCkKoro 06HICCTB8,, IIPHUHATBIMU B O6HICCTBG
HOpPMaMu ¥ TMpaBWIAMH TOBEACHHUS, CHOCOOCTBYIONIMMH IpOILIECCaM CaMOIO3HAHUS, CAaMOpPa3BUTUA U
HPaBCTBCHHOI'O CTAHOBJICHUA JINYHOCTHU O6y‘IaIOHII/IXC9I.

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS IMpeaMera «XHUMHS» OTpaxaroT Cc(HOPMUPOBAHHOCTH OIBITA
MMO3HABaTEIbHON H HpaKTHHCCKOﬁ JACATCIIBHOCTH O6y‘~IaIOHII/IXC$I o peaiu3aluu IMIPHUHATBIX B O6IlIeCTBe
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

OCO3HaHHUs OOYYarONIMMHCS CBOMX KOHCTUTYIIMOHHBIX MpaB M OOA3aHHOCTEH, yBa)K€HUS K 3aKOHY U
MIPAaBONIOPSIIKY;

MIPEJCTABICHNS O COLMATBHBIX HOPMAaX M MPAaBUIIaX MEKIMYHOCTHBIX OTHOLICHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW AESTEIBHOCTH NPU CO3JAaHMMU YUEOHBIX NPOEKTOB, PELICHUH
y4eOHBIX M MMO3HABATENbHbIX 337124, BHITOJTHEHUN XUMUUYECKHX KCIIEPUMEHTOB;

CIOCOOHOCTH NMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHThl JPYTUX IpU aHAIIN3e
Pa3UYHBIX BUIOB y4eOHOU JAeSATENbHOCTH;

2) NaTPpHOTHYECKOT0 BOCIUTAHUS:

LIEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HayYHOMY HACJIEMIO OTE€YECTBEHHOW XMMUH;

YBaXXCHUA K IMPOLECCY TBOPUYCCTBA B obiacTu TCOPHUHN U NPAKTHUICCKOTO NPUMCHCHHA XUMHWU, OCO3HAHUA
TOT0, YTO JOCTM)KEHUS! HAyKU €CTh Pe3yJIbTaT JUINTENIbHBIX HAOMIOCHUN, KPOMOTIMUBBIX KCIIEPHUMEHTAIBHBIX
[IOMCKOB, IIOCTOSIHHOT'O TPYZAa YYE€HBIX U IIPAKTUKOB;

MHTEpeca M IO3HABATENbHBIX MOTMBOB B MOJYYEHMH M TOCJIEAYIOLIEM aHaiu3e HH(pOpMalHUu O
MNEPEAOBBIX TOCTHXCHUAX COBpeMCHHOfI OTEUECTBEHHOU XHUMUH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

HPABCTBCHHOI'O CO3HAHU, STHYCCKOI'O IMMOBEACHUA,

CIOCOOHOCTH OLIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMU SIBICHUSIMU, U TIPUHUMATh OCO3HAHHBIE
peIICHUA, OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI 1 HECHHOCTH,

TOTOBHOCTH OLIEHUBATh CBOE IMOBEIEHHE W MOCTYNKH CBOMX TOBApHUIIEH C MO3UIUI HPABCTBEHHBIX U
IMPpaBOBbIX HOPM U OCO3HAHUEC HOCHG}ICTBI/Iﬁ OTUX IMOCTYIIKOB;

4) popMupOBaAHMSA KYJIBTYPHI 310POBb:

MMOHMMAaHUs LIEHHOCTeH 370poBOro u 0Oe3omacHOro odpasza >KM3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIIEHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBbIO;

coOmro/ieHnsT TIpaBU O€30TMacHOTO OOpalIeHHs ¢ BEIIECTBaMU B OBITY, TOBCEIHEBHOW >XU3HU U B
TPYAOBOM JEATENbHOCTH;



MOHMMAHMs IEHHOCTH TNPaBWI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO O€30IacCHOTO IOBEJIEHHUS B
CUTYaLMSX, YTPOXKAKOUIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHMA TOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJCHUS aJKOTOoJsl, HAPKOTHUKOB,
KypeHus);

5) TpyA0BOro BOCIIUTAHUS:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-UCCIIEIOBATEIbCKON JEATEIbHOCTH, OOIIECTBEHHO
10JIE3HOM, TBOPYECKOMN U IPYrUX BUJAX JIESATEIBHOCTH;

YCTaHOBKHM HAa aKTHBHOE YYacTHE B PEIICHHWU MPAKTUYECKUX 3ajady COLMAIbHON HAINpaBICHHOCTH (B
paMKax CBOEro Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3yYeHHI0 Mpodeccuil pa3audHOro pojaa, B TOM 4YHCIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HaHUH 10 XUMHH;

YBa)XEHUS K TPYAY, JIOJSAM TPYyJa U pe3yJibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIMBHYyaJbHON TpaeKTOpuu oOpa3zoBaHus, Oyayei npodeccun
U peaju3aluu COOCTBEHHbBIX KU3HEHHBIX IJIAHOB C YU4ETOM JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH,
MHTEPECOB U NMOTpeOHOCTEH 0011eCcTBa;

6) 3K0JI0rM4ecKOro BOCIMTAHMS:

HKOJIOTUYECKU 1I€J€CO00Pa3HOr0 OTHOLICHHUS K MPHPOJE, KaK MCTOUYHUKY CYIIECTBOBAHHS KU3HH Ha
3emure;

MIOHUMAaHHUSI IJ100AJIbHOTO XapaKTepa KOJIOTUYECKUX MPOOJIEM, BIUSHHUS SKOHOMHUUECKHUX MPOIECCOB Ha
COCTOSIHME NPUPOJIHON U COLIMAIBHON CPEJIbl;

OCO3HaHHS HEOOXOIMMOCTH HCIIOJIb30BAHUSA  JOCTHKEHUM XUMHUU JJI1  PEIIEHUS BOIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNS;

AKTHUBHOTO HENPUATHS JNEUCTBUM, NPHHOCAIIMX BPEA OKPYKAOLIEH NPUPOAHON Cpene, yMEHUus
MPOTHO3UPOBATh  HEONArONMPUSTHBIE JKOJOTUYECKUE TOCIENCTBUS  MPEAIPUHUMAEMBIX JEHCTBUH H
[IPEeIOTBPALIATH UX;

HaJu4Msl Pa3BUTOrO 3KOJOTMYECKOrO MBIIUIEHUS, JKOJIOTMYECKOH KYJIbTYphl, ONbITA JEATEIbHOCTH
9KOJIOTMYECKON HalpaBJIE€HHOCTH, YMEHUSI PYKOBOJCTBOBATHCA UMHU B IO3HABATEJIbHOM, KOMMYHUKATUBHOU U
COLIMAJIbHOU MPAKTHKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO MPOTHUBOCTOSTH UJICOIOTUU XeMOGhoOuu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
0OIIECTBEHHO! MPAKTUKH;

MOHUMaHMs CleUUpUKH XMMUU KaK HayKH, OCO3HaHUS €€ poiiu B (POPMUPOBAHMM PALOHAIBHOTO
HAy4YHOT'O MBIIUJIEHUS, CO3/IaHNUHU LIEJIOCTHOTO MPEICTAaBICHUS 00 OKPYKaloIlleM MUPE KaK O €AUHCTBE MPUPOIbI
U YelloBeKa, B IO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEH W pelleHuH NpoOJeM COXpaHEeHUs NPHPOIHOTO
paBHOBECHS;

yOeXIEHHOCTH B 0COOOH 3HAUMMOCTH XUMHUH JUISI COBPEMEHHOHN IMBUIIM3AIMU: B €€ TYMaHUCTHUECKON
HaIpaBJIEHHOCTH M BaXXHOW pOJIM B CO3JAAHUU HOBOM 0a3bl MaTepuaIbHOM KYJIbTYpbl, PELIEHUH T100aIbHBIX
npobjeM yCTOWYMBOIO Pa3BUTHS UEJIOBEUECTBA — CHIPbEBOM, SHEPreTHYECKOM, MHUILEBOW U 3KOJIOTHYECKOM
0€30MacHOCTH, B pa3BUTUM MEIULUHBI, OOECHEUEHUH YCIOBUN YCHEIIHOIO TpyJda U 3KOJIOTHMYECKU
KOM(OPTHOMH KU3HU Ka)KI0r0 YjeHa O0IIecTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTU: TOHUMAaHHs CYIIHOCTH METOJOB II03HAHHUSA, MHCIIOJIb3YyEMbIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIB30BATh MOJIyYaeMble 3HAHUS Ul aHaiIu3a U OOBSICHEHUS SBICHUN
OKpPY’KAIOILIEr0 MHUpa U MPOUCXOSAIIMX B HEM HM3MEHEHUN, YMEHHUS J1elaTb OOOCHOBAaHHBIE 3aKJIIOYEHHS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIBbIO MOTYyYeHUs JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS IS PELICHHUs] IPOoOJieM B peaibHbBIX
KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATENbCKON e TeNIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HENpephIBHOMY OOpa30BaHUI0 MW €aMOOOpa30BaHUIO, K AKTHUBHOMY
MOJIYYEHHUIO HOBBIX 3HAaHUH MO0 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSIM TpyJa B pa3InYHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATbBI

MertarnpeaMeTHbIe pe3ylbTaThl OCBOCHUSI Y4eOHOro mpeaMera «XHMHsS» Ha YPOBHE CpeJHEro OOIIero
0o0pa3oBaHMs BKIIOYAIOT:

3HAYUMBbIE [Tl (POPMUPOBAHUST MHEPOBO33PEHHSI 00YJatONIMXCSl MEKAUCIUITHHAPHBIE (MEKIPEIMETHEIC)
oOlIeHAay4YHbIE MOHSTHS, OTpaXkarollhe IeJOCTHOCTh HAyyHOW KapTUHBI MHpa U cCHeuu(uKy MeTOJI0B



MIO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIUs, IBJICHUE, IIPOLIECC, CUCTEMA,
Hay4HbIl (akT, NPUHLMI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs, HCCIEIOBaHUE, HaOIIOJCHHUE,
U3MEpPEHUE, SKCIIEPUMEHT U APYTUE);

YHHUBEpCallbHble  yueOHble JeHCTBHMs  (ITO3HABATENbHbIE, KOMMYHUKAaTHUBHBIC, PEryJIATUBHBIE),
obecrieunBaromue  (GopMupoBaHue  (PYHKIHMOHAIBHOW TPAMOTHOCTH W COLUMAIBHOW  KOMIIETCHIIMU
oOyJaronmxcs;

CIOCOOHOCTh OOYYaIOMIMXCSl MCIHOJIB30BaTh OCBOCHHBIC MEXIWCIUILIMHAPHBIC, MHPOBO33PEHUYECKHE
3HaHUS U YHUBEpCaJbHbIC yUeOHbIE ICHCTBUS B IIO3HABATEIILHON U COLIMAIbHON MPaKTHUKE.

MertarpeqMeTHbIE pe3yJabTaThl OTPAKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMH Y4eOHBIMU MO3HABATEIBHBIMH,
KOMMYHHUKATUBHBIMH U PErYJIATUBHBIMU ACHCTBUSIMH.

OgyajeHne YHMBEPCAJIbHBIMH Y4eOHBIMH NIO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a30BbIe JIOrMYEeCKHE AeHCTBUS:

CaMOCTOSITENILHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OINpeNeNIATh LEIH JAEATeNbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUM HX JOCTHXKEHUS, COOTHOCHUTH
pE3yJIbTaThl JEATENBHOCTH C IOCTABIEHHBIMHU LIESIMY;

UCIOJIb30BaTh IPU OCBOCHHUM 3HAHUN IMPUEMBI JIOTMYECKOTO MBILIUIEHUS — BBIIEIATH XapaKTEpHbIE
IIPU3HAKU TOHATUM M YCTAaHABIMBAThb HX B3aUMOCBSA3b, HCIIOJIb30BATh COOTBETCTBYIOLIUE IOHATHUS JUIS
00BSICHEHUS OT/AEIbHBIX (PAKTOB U SIBICHUII;

BBIOMPATh OCHOBAHUS M KPUTEPUH LIS KIIaCCU()UKAIIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBaTh PUUYMHHO-CIIEACTBEHHBIE CBSI3U MEX/1y U3Yy4aeMbIMU SIBJICHUSMU;

CTPOUTb JIOTUYECKHE pPACCYXJEHUs (MHIYKTUBHBIEC, JI€JyKTHBHbIC, 110 AaHAJOTUHU), BBISABIATH
3aKOHOMEPHOCTHU U NPOTUBOPEUNS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH BHIBO/IbI U 3aKIIHOUYEHUS;

MPUMEHTh B MPOIECCE IO3HAHUS, HCIOJIb3yEMble B XMMHHM CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa30BbIBaTh MOJIENIbHBIE MTPECTABICHUS — XUMUUECKUH 3HAK (CUMBOJI) JIEMEHTa, XMMHUYeckas (popMmyia,
YpaBHEHHE XHUMUYECKOW pEaKIUU — MpPU pEHIeHUH Y4EeOHBbIX I103HABATENbHBIX M IPAKTUYECKUX 3a/ad,
IPUMEHATh Ha3BaHHbIE MOJIEJbHbIE IPEICTABICHUS JJs BBIABICHHUS XapaKTEPHBIX NPU3HAKOB HM3ydaeMbIX
BELIECTB U XUMUYECKHUX PEAKIIHM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE AeHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKIUI;

¢dbopMynMpoBaTh LEAM M 3aJaud HCCIIEAOBAaHMS, HCIIOJIB30BaTh IOCTaBIEHHBIE U CAMOCTOSTEIHHO
c(OpMyJIMPOBAHHBIE BOMPOCH! B KAUECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JJ11 (POPMHUPOBAHU S TUIIOTE3BI 1O
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM,

BJIa/IETh HABBIKAMU CaMOCTOSITEJIbHOTO IUIAHWPOBAHUS U IMPOBEJEHUS YYEHHYECKHX HKCIIEPHUMEHTOB,
COBEpPILLIEHCTBOBATh YMEHUs HaOJII0AaTh 32 XOJIOM IPOLIECCa, CAMOCTOSTENbHO IPOTHO3UPOBATh €T0 pe3yibTar,
dbopmynupoBaTh O00O0OIIEHUS ¥ BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIHTAaTOB HCCIIECIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPO/IETAHHON paboTe;

MpUOOpPETaTh OIBbIT YYEHWYECKOM HCCIEeIOBAaTeIbCKOM M TMPOEKTHOW JAESITEIbHOCTH, HPOSBISTH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIIOMCKY METOJOB PpEIIeHUs MPaKTUYECKUX 3ajad,
MIPUMEHEHUIO PA3IMYHbIX METOJIOB MIO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX HMCTOYHMKAX HHGOpMauuu (HaydHO-TIOMYJsIpHAs JHUTepaTypa
XMMHUYECKOIO COJEp)KaHUs, CHpaBOYHble MocoOus, pecypchl MHTepHera), aHamuM3upoBaTh HHG(OpMAIUIO
Pa3IMYHbIX BUJOB U (hOPM MpeICTaBICHUS], KPUTUUECKH OLEHUBATh €€ TOCTOBEPHOCTh M HEMTPOTHBOPEUNBOCTD;

(dbopMyIHMpOBaTh 3ampochl UM MPHUMEHATh PA3JIMUYHbIE METOJbl IpU TMOHCKe U 0TOOpe HHpopMaluy,
He0OXO0IMMOM ISl BHITOJTHEHUS YIeOHBIX 3a/1a4 ONpeIeIEHHOIO TUIIa;

NpUOOpeTaTh OMBIT HCIOJB30BAaHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTMH W pa3IUYHbBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMaJbHYIO (OopMy IMpencTaBieHUs] HH(popManuu (cxemsl, rpaduky,
yarpammbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCMOJb30BaTh HAYYHBIA S3bIK B KauecTBE CpPEACTBA HpU paboTe ¢ XMMHUYECKOH HH(pOpMaIHMen:
MPUMEHSTh MEXIpeaMeTHbIe (PpU3ndeckue U MaTeMaTHYeCKre) 3HaKi U CUMBOJIBL, (OpMyIibl, a0OpeBUaTyphl,
HOMEHKIIATYpY;

HCIIOJIb30BaTh U MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJCTBA HATJISITHOCTH.

OByageHne YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:



3a/laBaTh BOMPOCHI [0 CYIIECTBY OOCYXKIaeMOil TeMbl B XOJI¢ AHANIOTa W/UIU AUCKYCCUU, BHICKA3bIBAThH
uaeu, GopMynupoBaTh CBOU MPEIIOKEHHUS OTHOCUTEIHHO BHITIOJHEHHUSI IPEATIOKEHHOM 3a/1a4;

BBICTYNATh C MPE3CHTAIMEN PE3yIbTaTOB MTO3HABATEIHHOU ACSITEIBHOCTH, MOTYYEHHBIX CAMOCTOATEIHLHO
WM COBMECTHO CO CBEPCTHHKAMU IPU BBIOJHEHUU XMMHUYECKOTO HKCIEPUMEHTa, MPAKTHUECKOH paboThI MO
HCCIICIOBAaHHUIO CBOMCTB M3Y4aeMBbIX BEIECTB, pealn3aluu y4yeOHOro mpoekTa u (hOpMyIupoBaTh BBIBOJBI 1O
pe3ylbTaTaM MNpPOBEAEHHBIX HCCIEIOBAHUM MYyTEM COTJIAaCOBaHMS IMO3ULMNA B XOje 00CyXIeHus U oOMeHa
MHEHHSIMHU.

OBjaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATH U OCYILIECTBIISITH CBOIO IIO3HABATENIBbHYIO JESTENBHOCTb, ONpPENEIsis €€
Uelnd W 3aJadyd, KOHTPOJMPOBATh M MO Mepe HEOOXOAWMOCTH KOPPEKTHUPOBAThH MpeaaraeMblii alropuTMm
JeWCTBUI MPH BBHIIOJHEHUHU YUEOHBIX U UCCIIEI0BATEIbCKUX 3a/1a4, BHIOMpaTh Haubosee 3pPpeKTUBHbIN criocod
UX PELICHUA ¢ YYETOM NOJIYUEHHUS] HOBBIX 3HAHUH O BELIECTBAX U XMMUYECKUX PEAKIUSAX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIbTATHI
10 KJTACC

[IpenmMeTHbIe pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(OPMHUPOBAHHOCTh MPEJICTABICHUH O XHMHYECKOM COCTaBIIAIOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI
MHUpA, POJIM XMMHUHU B TIO3HAHUH SIBICHUHA MPHUPOJBI, B (POPMUPOBAHUN MBIIUICHHUS W KYJIbTYphI JTUYHOCTH, €€
(YHKLIMOHATIBHOM TI'PaMOTHOCTH, HEOOXOAMMOHM [l peLIeHHs MpaKTHUYeCKMX 3aJad U SKOJIOTHYECKU
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M IPUPOTHON CPEAE;

BJIQJICHUE CHUCTEMOM XMMHMUYECKHX 3HAHMM, KOTOpas BKIIOYAECT: OCHOBOIIOJIAraloOlIMe ITOHATHS
(XMMUYecKUl ~ 3JIEMEHT,  aTOM,  JJIGKTpOHHas  000J04YKa  aToMa,  MOJEKyJa,  BaJEHTHOCTbD,
3JIEKTPOOTPHULIATEILHOCTh, XUMHUUECKasl CBA3b, CTPYKTypHast (opMmyia (pa3BEpHyTas U COKpalI€HHas1), MOJb,
MOJISIpHAs Macca, MOJIIPHBIH 00BEM, YIIIepOIHBIN CcKeneT, (QyHKIHMOHAJIbHAs TPYIa, paauKaj, W30Mepus,
U30MEpPBI, TOMOJIOTUYECKUI Psil, TOMOJIOTH, YIJIEBOJOPOXBI, KHUCIOPOA M a30TCOACpXKAIUE COCIUHEHUS,
MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBbI (TEOpHs
CTPOEHHUSI OpraHWYeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHMsI MacChl BELECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUU; MUPOBO33PEHUECKHUE 3HAHUS, JIEXKAIIUE B OCHOBE IMOHUMAaHUS NPUUUHHOCTU U
CHUCTEMHOCTH XHUMHYECKUX SIBICHUH, (AKTOJIOIMYeCKHE CBEJEHHMs O CBOMCTBAaX, COCTaBe, IMOJYyYCHUHM HU
0€30MacHOM HCIIOJIb30BAHUM BAYKHEHIIMX OPraHMYEeCKUX BEUIECTB B OBITY U IMPAKTUYECKOH AEATEIbHOCTU
4eJI0BEKA;

c(OPMUPOBAHHOCTb YMEHUM BBIBISITH XapaKTepHblEe MPU3HAKU MOHITHH, YCTaHAaBIUBaTh UX
B3alMOCBS3b, UCIIOJB30BaTh COOTBETCTBYIOUINE MOHITHS IIPU ONHCAHUHU COCTaBa, CTPOCHUS M IIPEBpALICHUN
OPraHNYEeCKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHUH HCIOIB30BATh XMMUYECKYIO0 CUMBOJIMKY JIJIsl COCTABJICHUS MOJIEKYJISAPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOHM, COKpall€HHOW) (OpMyJ OpPraHMYECKUX BEUIECTB M YypaBHEHUN XUMHUYECKHX
peakuuii, W3roTaBIMBaTh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB I WUIFOCTPALUMU HX XUMHYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOCHUSI;

c(OPMHPOBAHHOCTh YMEHHH yCTaHaBIMBATh MPHHAJICKHOCTh U3YYCHHBIX OPraHUYECKHUX BEIIECTB I10
UX COCTaBy U CTPOCHMIO K ONPENEeIEHHOMY KiacCy/Tpynne COeIuHEHUH (yrJIeBOJOpOJbl, KHUCIOPOJ H
a30TcoJiepKalllie  COEAMHEHHUS, BBICOKOMOJIEKYJISIPDHbIE  COEAMHEHMs), JaBaTb WM  Ha3BaHUSA IO
cucrtematnueckoit HomeHknatype (IUPAC), a Takke NPUBOJAWTH TPHBHAIbHBIC HA3BaHHWS OTACIBHBIX
OpPraHUYECKUX BELIECTB (ITHJICH, MPOMWIEH, alleTHJIEH, STUJICHTINKOIb, TIHLEPUH, (eHo, hopMalibaeru,
aleTanbpJeru]], MypaBbiuHas KUCIOTa, YKCYCHAs! KMCII0Ta, OJIEMHOBAs KUCJIOTa, CTEAPUHOBAsI KUCJIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, LeTI0I03a, TIUIIKH);

c(OpPMUPOBAHHOCTh YMEHHUS ONPENENSATh BHAbl XUMHUYECKOM CBSI3U B OPraHUYECKHX COEIMHEHUSX
(oaMHapHbIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSTH IMOJIOKEHUS TEOPUH CTPOEHUSI OpraHWYecKuX BemiecTB A. M.
ByrnepoBa 11 00bSACHEHHS] 3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa U CTPOEHHS; 3aKOH COXPaHEHHS
MAaccChl BEUIECTB;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHHE, (PU3NUECKHUE U XMMHUYECKHE CBOMCTBA
TUMUYHBIX MPEJCTaBUTENECH pPa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIEeCTB (METaH, 3TaH, JTWJIEH, MPOIUJIEH,
arieTuwieH, Oyranuen-1,3, metunOyraauen-1,3, 6eH301, METaHOI, 3TaHOJ, STHJIEHTIMKOIb, TIIMLIEPUH, (HEeHO,
aleTanbpJeru], MypaBbHHasi U YKCYCHasl KHCIIOTBI, TJIIOKO3a, Kpaxmall, [IeJUT0JI03a, aMUHOYKCYCHAsl KUCIIOTa),



WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXy HUMHU YPaBHEHUSMHU COOTBETCTBYIOLIMX XMMUYECKHX PEaKIUH C
HCIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMHPOBAHHOCTH YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIICBOJOPOIHOTO CHIPhs (HE(Th, MPUPOIHBIN
ras, yroJib), CiocoObl MX MepepaboTKH M MPAKTHIYECKOE MPUMEHEHHE MPOIYKTOB IEPEPadOTKH;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIYMCICHUS MO XMMHUYECKHUM YPaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA MUCXOJIHOTO BEUIECTBA MM MPOJYKTA PEAKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO
U3 UCXOJIHBIX BEIECTB WJIM POJYKTOB PEAKIIUN);

c(OpMUPOBAHHOCTh YMEHUN BIJIAJIETh CHUCTEMOH 3HAaHUN 00 OCHOBHBIX METOJaX HAay4YHOTO MO3HAHUS,
UCTOJB3yeMbIX B XHMHUHU TPH HU3YYCHHHM BEIIECTB W XWMHYECKUX SBJICHUN (HAOIIOACHUE, H3MEpEHUeE,
HKCIIEPUMEHT, MOJEIUPOBAHUE), UCIIOIb30BaTh CUCTEMHbIE XMMUYECKUE 3HAHUA ISl NPUHATUSA PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOAATH MpaBUiia MOJIb30BAHUS XUMUYECKOM MOCYA0N U 1a00paTOPHBIM
o0OpyJIOBaHMEM, a TakXKe IpaBWia OOpamleHHs C BEIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHSIMH IO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMU IUIAHUPOBATH W BBIOJIHATH XUMHUYECKHUH SKCIEPUMEHT (TpEeBpaIIeHUs
OpPraHMYECKUX BEIIECTB IMPU HArpPEeBaHUU, MOJTYUYCHHE JTUJIEHA U HU3YUYEHUE €ro CBOICTB, KayeCTBEHHbIC
peaKkIMy OpPraHMYeCKHUX BEUIECTB, JEHATypauusi OEJIKOB IpH HarpeBaHWM, IBETHHIE PEAKIUU OENKOB) B
COOTBETCTBHHM C TpaBUJIAaMU TEXHUKH O€30MaCHOCTU MpH OOpalllEeHUH C BEIIeCTBAMU U J1aOOPATOPHBIM
000pyJIOBaHUEM, NPEACTABIATh PE3yIbTaThl XMUMHUYECKOTO OSKCIIEpHMEHTa B (opMe 3amucu ypaBHEHHA
COOTBETCTBYIOIIUX peakluuil U GopMyIUpOBaTH BEIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATh XHUMHUYECKYI0 MH(POPMALIUIO, TOIYIaeMYI0 H3
pa3HbIX UCTOYHHUKOB (CpencTBa MaccoBoi nHGopMaluu, IHTepHET U Apyrux);

c(OPMHPOBAHHOCTH YMEHUHN COOIOIATh MPABUIIA SKOJIOTUYECKH 1IETIECO00Pa3HOTO MOBEIEHHS B OBITY U
TPYIOBOW JESATENBHOCTH B IIENIAX COXPAHEHHUS CBOErO 3JI0pPOBbS U OKPYXKAIOLIEH MPUPOTHON Cpebl,
OCO3HABaTh OMACHOCTh BO3JCHCTBUS HA KUBBIC OPTraHU3MBI ONPEIACIEHHBIX OPTaHUYECKUX BEIIECTB, IIOHIUMAs
cmbica nokazatens [1JIK, mosicHATh Ha mpuMepax crnocoObl YMEHBUICHHS M MPEAOTBPAILCHUS UX BPEIHOTO
BO3/CHCTBUS HA OPraHU3M YEJIOBEKa;

Ui 0Oy4YaroIIMXCsl ¢ OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEIIECTB U XUMUYECKUX SBIICHUIA;

JUIS CJETbIX U CIa0OBUASIIMX OOYYarOIIMXCSA: YMEHHE HCIOJIb30BaTh PeNbe(hHO-TOYCUHYIO CHCTEMY
o0o3Hauenuii JI. bpaiins 1 3anuc XuMU4eCKuX (GOpMyIL.

11 KJIACC

IIpenmeTrHble pe3yabTaThl OCBOCHHS Kypca «O011as 1 HEOPraHUYeCcKask XUMHUSD OTPaKaIoT:

c(hOPMUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYyYHON KapTHUHBI
MHUpa, POJU XMUMHUH B TIO3HAHUU SBIIEHUN TPUPOJIBI, B (OPMUPOBAHUU MBINUICHUS] U KYIbTYpPhl TUYHOCTH, €€
(YHKIIMOHAJIBHOW TpPaMOTHOCTH, HEOOXOIMMOHM Uil pelleHHs] NPAaKTHUUeCKUX 3aJad U HIKOJIOTMUYECKU
00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHON CpEE;

BJIQJICHUE CHUCTEMOM XMMMUYECKHX 3HAHHWM, KOTOpas BKJIOYAET: OCHOBOIIOJIAraloINe IOHSATHS
(XMMHUYECKUI DJIEMEHT, aTOM, W30TOIll, S-, P-, d- 3JEeKTPOHHBIC OpPOWTAIM ATOMOB, MOH, MOJIEKYJa, MOJIb,
MOJIApHBIA  00BEM, BaJEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCICHHUS, XHUMHUYECKas CBA3b
(koBayieHTHasi, WOHHAs, METAJUIMYECKas, BOJOPOJHAs), KPUCTAIIMYECKAs] PEIIETKA, THUIBl XHUMHUYECKUX
peakuui, pacTBOp, DJIEKTPOJUTHI, HEDJIEKTPOIUTHI, DSJIEKTPOJIUTHYECKAs AUCCOLUAINS, OKHUCIUTEb,
BOCCTAHOBUTEIIb, CKOPOCTb XHMHYECKOM peaklu, XMMHUYECKOE PABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHs
AJIEKTPOJIUTAYECKON aucconuanuu, nepuoauyeckui 3akoH J[. M. MeHneneeBa, 3aKOH COXpPaHEHHS MAacChl
BEIIECTB, 3aKOH COXPaHEHHs M NPEBpALlCHUs SHEPrud NpU XUMHUYECKHX pEaKIHsiX), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHUU, MUPOBO33PEHUYECKUE 3HAHMS, JIeXKAlle B OCHOBE NMOHUMAHUS MPUUYUHHOCTU U
CHCTEMHOCTH XHWMHYECKHUX SIBJICHUH, (aKTOJIOTMYECKHE CBEICHHMS O CBOICTBaxX, COCTaBe, MOJYyYEHHU U
0€30MacHOM HCIIOJIb30BAHUN BAKHEWIIUX HEOPraHUYECKUX BELIECTB B OBITY U MPAKTUYECKOUN JESTENTbHOCTH
YeNI0BEKA;

c(hOPMHUPOBAHHOCTh YMEHHM BBISBJIATh XapakTEpPHbIC TMPU3HAKUA TOHATHN, YCTaHABIMBATh WX
B3alMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOUIME MOHATHS NPHU ONHMCAHUM HEOPraHMYECKHX BEIIECTB M HX
MIPEBPAILCHHI;

c(OPMHPOBAHHOCTh YMEHUI UCIIOIB30BaTh XMMUYECKYI0 CUMBOJIMKY JJIS COCTaBJIEHUS (POPMYIT BELIECTB
U YpaBHEHUH XUMHUYECKUX peaknui, cucremarndeckyto HomeHkiarypy (IUPAC) m TpuBHanbHBIC Ha3BaHUS



OTJIETIbHBIX HEOPTraHUYECKUX BEUIECTB (YrapHbIi ra3, YIJIEKUCIbIA ra3, aMMUaK, raiéHas U3BeCTb, HeraméHas
U3BECTb, MUTHEBAS COJA, TUPUT U JPYTHUE);

c(hOPMHUPOBAHHOCTh YMEHHH OMPEENATh BAICHTHOCTh U CTETICHb OKHCIIEHUS XUMUYECKUX AJIEMEHTOB B
COCMHEHUSX Ppa3IMYHOIO COCTaBa, BHJ XUMHUYECKOW CBS3U (KOBaJeHTHAs, HMOHHAs, MeTaJUIMYecKas,
BOJIOpOAHAs) B COCIAMHEHUSX, THUI KPUCTALIMYECKOM PpEIIETKM KOHKPETHOTO BellecTBa (aToMHasd,
MOJICKYJISIpHAsi, MOHHAs, MeETAJJIMYecKasl), XapakTep Ccpelbl B BOJHBIX pacTBOpaX HEOPraHUYECKUX
COCIMHCHMUIL;

c(hOpMUPOBAHHOCTh YMEHUI YCTAaHABIMBATH MPUHAIJICHKHOCTh HEOPraHMYECKHUX BEIECTB MO UX COCTaBy
K ONpEeNeIEHHOMY KJAacCy/Tpynmne COeAMHEHUU (TPOCThIE BEIIECTBA — METAUIBl M HEMETAJUTbI, OKCHJIBI,
OCHOBAHUS, KUCJIOTHI, aM(pOTEepHbIE THIPOKCHUIBI, COJIN);

c(OpPMHUPOBAHHOCTh YMEHUH pacKpbhIBaTh CMBICHI TIepuogudeckoro 3akona [I. M. MenzaeneeBa u
J€MOHCTPHUPOBATh €T0 CUCTEMATH3UPYIOUTYI0, 00BICHUTEIbHYIO U IPOrHOCTHYECKYIO (DYHKIUU;

c(hOPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB XMMHYECKHUX IJIEMEHTOB
1-4 nepuono [lepuoanueckoii cuctemMbl XuMuueckux anemeHToB JI. V1. MenaeneeBa, HCIONB3ys MOHATHS «S-,
p-, d-3JIeKTPOHHBIC OPOUTAIHNY, «IHEPTETHUECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH M3MCHECHHUSI CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U MX COCIMHEHHUN MO mepuojam u rpynnam [lepmoandeckoil CUCTEMbl XMMUYECKUX
anemeHTOB /1. 1. Menpeneena;

chOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMUCHIBATH) OOMIME XUMHYECKHE CBOICTBa
HEOPraHUYECKHX BEIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHME I'€HETUYECKOW CBS3U MEXIY
HEOPraHUYECKHUMH BEIIECTBAMU C IIOMOIIBIO YPAaBHEHU COOTBETCTBYIOUIUX XUMUUYECKUX PEaKIIUi;

c(OPMHUPOBAHHOCTh YMEHHUS KJIACCU(DUIMPOBATh XUMHUYECKHE PEAKIMH I10 PA3THYHBIM IPU3HAKAM
(uucity U cOCTaBy pearupyrollux BELIECTB, TEIIOBOMY 3G (HEKTy peakiuu, U3MEHEHUIO CTENeHEel OKUCICHUs
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

chOpPMUPOBAHHOCTh YMEHHI COCTaBISATh YpaBHEHHS pEAKIUi pa3IUYHbIX THUIOB, TOJHBIE H
COKpallI€HHbIC YPAaBHEHUS pPEaklMii MHOHHOTO 0OMEHA, YUUTHIBAs YCIOBUSI, IPH KOTOPBIX 3TU PEAKIIUU UIYT J0
KOHIIa;

c(hOPMHUPOBAHHOCTh YMCHHUH MIPOBOJINUTH PEAKIIUHU, ITOATBEPKIAIOIINE KAa9eCTBEHHBIM COCTaB Pa3InIHbIX
HEOPraHUYECKUX BEIIECTB, PACIIO3HABATh ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOIHBIX PACTBOpPAx
HEOPraHUYECKHUX BEIECTB;

c(hOpPMUPOBAHHOCTh yMEHUH PACKPBIBATH CYHIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pPEAKIUil
MOCPEJICTBOM COCTAaBJICHUS JIEKTPOHHOTO OajaHca 3THX PEaKIlHii;

c(OpPMHUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKON peakIHH OT Pa3IuYHbBIX
(hakTOpOB; XapakTep CMEIIEHUS XWMHUYECKOTO0 pPAaBHOBECHUS B 3aBUCHUMOCTH OT BHEIIHETO BO3JECHCTBUS
(mpunnun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh XUMHUYECKHE TMPOIECCHI, JIEKAllie B OCHOBE
MIPOMBIIIJIEHHOTO TOJYYeHHs] CEPHON KHCIOTHI, aMMHaKa, a Takke CPOPMUPOBAHHOCTh MPEICTABICHUN 00
00IIMX HAYYHBIX MPUHITUAIIAX U YKOJIOTHYECKUX MPOOJIeMax XMMHUYECKOTO TIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS C HCIOJNB30BAHHEM IOHSTHUS «MAaccoBasl MO
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHWW Ta30B MPH XUMHYECKUX PEaKIMsIX, MACChl BEIIECTBA WJIU
00BEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B pEaKIUU
BEIIIECTB, TEIUIOBOTO 3(deKTa peakiiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MPEBPAIICHUS U
COXpaHEHUs SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHUH COOIOAATH MPaBUJIa MOJB30BAHUS XUMUUYECKON TIOCYI0H U JIaOOpaTOPHBIM
o0opynoBaHUEM, a Tak)Ke TMpaBuUia OOpaIlIeHHs C BEUIECTBAMH B COOTBETCTBHH C HWHCTPYKIUSMHU TIO
BBITIOJTHECHHIO JTA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMUPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATh XMUMHUYECKUN OJKCIEPUMEHT (pa3ioKeHHE
MEPOKCHAa BOJOPOAA B MPUCYTCTBUU KaTaJIM3aTOpa, OMpPEIeNIeHHe CPebl PacTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCATHHOTO WHAMKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW PEAKIIUH, PEaKIUU
WOHHOTO OOMEHa, KaueCTBEHHBIC PEAKIIMK Ha CylbdaT-, KapOOHAT- M XJIOPHUI-aHUOHBI, HA KaTHOH aMMOHUS,
pelIeHne SKCIePUMEHTANIbHBIX 33/a4 1o TemaM «Metaibel» u «HemeTamnbl») B COOTBETCTBUM C MpaBUIIaMU
TEXHUKU O€30MacHOCTH Mpu OOpallleHWH C BelleCTBaMU M JaOOPaTOpPHBIM O00OPYIOBaHHEM, MPECTaBIATH
pe3ynbTaThl XUMHUYECKOTO JKCIepuMeHTa B (GopMe 3alucu YpaBHEHUN COOTBETCTBYIOIIMX pPEAKIUil H
(hopMyTUpPOBaTh BHIBOJIBI HA OCHOBE ITHUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMUYECKYIO0 WH(OPMAIINIO, MOIyIaeMyI0 U3
Pa3HBIX UICTOYHUKOB (CPEICTBAa MACCOBOM KOMMYHHKaUU, IHTEpHET U IPYyTHX);



c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUiIa IKOJIOTUYECKH 11e71ecOo00pa3HOro MOBEICHUS B OBITY H
TPYJOBOW JESATENIbHOCTH B II€NIAIX COXPAHEHHUS CBOErO 3JI0pOBbS U OKPYXKAIOIIEH MPUPOAHON Cpelsl,
OCO3HaBaTh OIACHOCTh BO3ACUCTBUS HA JKUBBIE OPraHU3MbBI ONPEAEIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazarenss [IJIK, mosicHATP Ha mnpuMepax crnocoObl yMEHBLICHUS W TMPEJOTBPAIICHUS HMX BpPEIHOTO
BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKa;

Uis 00y4YaroIUXCsl ¢ OTPAaHHMYEHHBIMH BO3MOXHOCTSMHU 3[0POBBSI: yYMEHHE NPUMEHATh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BELIECTB U XUMUYECKUX SBICHUA;

JUIS CJeTbIX U CIa0OBUASIIMX OOYYarOIIMXCS: YMEHHUE HCIOJb30BaTh PEIbe(HO-TOYEUHYIO CHCTEMY
o6o3nauenuii JI. bpaidist i 3armucu XuMHYecKuX GopMy.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaumenoBaHue pa3iesioB U TeM NPOrPaMMbI KoanuecTBoO
4acoB
Pa3znea 1. Teoperuueckue 0CHOBBI OPraHUYECKOM XUMUM
11 [Ipenmer oprannyeckoilt XumMuu. Teopusi CTpOEHU OPraHUYECKUX coeuHeHn A. M. 3
byrneposa
Paznen 2. YrieBoaopoabl
2.1 [IpenenbHble YTI€BOAOPOABI — AJTKAHbBI 2
2.2 HenpenenbHble yriieBoJOpOIbl: AJIKEHBI, aJIKaUEHbI, ATIKUHbI 6
2.3 ApomaTH4ecKue yriaeBoA0pO bl 2
2.4 [IpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB M HX MepepadoTKa 2
Paznen 3. Kuciopoacoaep:kamnue oprann4eckne coeJuHeHHust
3.1 Cnuptel. ®enon 3
3.2 Anbpaeruasl. KapOoHoBbIe KUCTOTHL. CI0KHBIE 3(GUPBI 7
3.3 VYriaeBoasl 3
Pa3znen 4. A3oTcoaepskaniue opranHnyecKkue coeIuHeHus
4.1 ‘ AMUHBI. AMUHOKHCITOTHI. bemku 3
Paspen 5. BeicOKOMOJIEKY IsIpHbIE COeIMHEHUS
5.1 ‘ [Tnacrmaccer. Kayuaykn. Bonokna 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
11 KUIIACC
KosaunvecTBo
Neo HaumeHnoBaHue pa3aesioB 1 TeM NPOrPaMMbl 4acoB
Pa3pnen 1. TeopeTrnueckne 0CHOBbI XUMHH
11 Ctpoenue atoMoB. [lepuonnueckuii 3akon u [lepuonnyeckas cucrema 3
xumuueckux anemenToB J[. . Menaeneera
1.2 Crtpoenue BemiectBa. MHOTOOOpasue BEMIECTB 4
1.3 XUMHUYECKUE PEAKITIH 6
Paznen 2. Heoprannueckasi XumMus
2.1 Meranisl 6
2.2 Hemerannsl 9
2.3 CBs13b HEOPTAHUUYECKUX U OPTaHUYECKHUX BEIIECTB 2
Pa3znen 3. Xumus v :Ku3Hb
3.1 ‘ XuMUA U KU3Hb 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33




		2024-12-12T16:39:41+0700
	Рощупкина Людмила Анатольевна




