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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMa Mo XMMHM Ha ypOBHE cpelHero oomero obpasoBaHusi pazpaboTaHa Ha OCHOBE
®denepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBannu B Poccuiickoit deaepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS (eaepanbHO 00pa30BaTENbHOM MPOTPAMMBI CPEIHETO
obmero o6pazoBanus (POII COO), mnpencraBieHHBIX B DeaepaibHOM TOCYJAPCTBEHHOM
obpazoBarensHoM cranpapre COO, c¢ yuérom Konnenuuu npenojgaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTenbHBIX opranusanusx Poccuiickoit denepannu, peain3ylIUX OCHOBHbIC
oOpa3oBareiibHbIe MPOTPAMMBbI, U OCHOBHBIX MOJIOXKEHUU «CTpaTeruu pa3BUTUS BOCIUTAHUS B
Poccutickoit @eneparuu Ha niepuon a0 2025 romga» (Pacnopspkenue IIpasutensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0JI0B K pa3pabOTKe MpOrpaMMbl 10 XUMHUHU, K ONPEIEICHUI0 00IIeH CTpaTeruu
00ydYeHUs, BOCIIUTAHUS ¥ PA3BUTUsI OOYUAIONIUXCS CPEICTBAMU YIeOHOTrO mpeaMeTa « XuMUs s
10-11 kmaccoB Ha 0©a30BOM YpOBHE COCTaBWIM KoHIENTyalbHble mnojokeHuss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LIEJIeH, COACpIKaHUs, Pe3yJbTaTOB OOy4YeHHsS M TPeOOBAHHI K YpPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe  oOpa3oBaHHME,  TOJydaeMOE€  BBIIYCKHHKaMH  00mieo0pa3oBaTebHON
OpTraHH3aIy, SIBISETCS HEOThEMJIEMON YacThi0 MX 00pa3oBaHHOCTU. OHO CIYXKUT 3aBEPIIAIOIINM
ATAINOM pealln3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIFOUEBBIX IIEHHOCTEH, PUCYIIIHX
[EJIOCTHOW CHCTeME XMMHYECKOTO 00pa3oBaHWs. OTH LIEHHOCTH KacaloTCsl IMO3HAHUS 3aKOHOB
npupozbl, (HOPMUPOBAHHUS MHPOBO33PEHHS M OOIICH KYJIbTYphl YEIOBEKa, a TAKXKE AKOJIOTHUECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/J0pPOBbIO U MPUPOJHON cpene. Peanmusyercs xumudeckoe
oOpa3oBaHHe OOYyYarONIMXCsS Ha yPOBHE CPEAHETO OO0IIero oOpa3oBaHUs CPEICTBAMH Y4eOHOTO
npenMera «XuMUs», Collep:KaHue U MOCTPOCHHE KOTOPOTO OMPENEICHbI B IPOTrpaMMe MO0 XUMHH C
y4€ToM creruUKN HAyKd XUMHH, €€ 3HAUCHUS B MO3HAHUM MPUPOJLI U B MAaTEPUATLHON >KU3HU
oOmiecTBa, a Takke ¢ Y4ETOM OOIMMX IeJell W MPHUHIUIIOB, XapaKTepU3YIOUINX COBPEMEHHOE
COCTOSIHHE CHUCTEMBI CpeaHero obiero oopazoanus B Poccuiickoit deneparuu.

XUMHS Kak DJIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK WIpaeT OCOOYI0 pOJib B COBPEMEHHOM
LIUBUJIM3AlMH, B CO3/IaHUM HOBOW 0a3bl MaTepHalibHOM KynabTyphl. OHa BHOCHT CBOW BKJIaJ B
dbopMUpOBaHUE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3/IaHUE IIEIOCTHOTO MpeACTaBieHUs 00
OKpYXKaloIlleM MHpE KaKk O €IMHCTBE MPHUPOJABI U 4YeJIOBEKa, KoTopoe (OpMUPYETCS B XUMHH Ha
OCHOBE ITOHMMAaHHUSI BELIECTBEHHOI'O COCTaBa OKPYKAIOIIETr0 MUPA, OCO3HAHUS B3aUMOCBS3U MEKY
CTPOCHMEM BEIIECTB, MX CBOMCTBAMH M BO3MOKHBIMH 00JIACTSIMU TIPUMEHEHHUSI.

TecHO B3aUMOJAEUCTBYs C APYTMMH €CTECTBEHHBIMH HAayKaMH, XUMHs CTaja HEOThEMIIEMOU
4acTbI0 MUPOBOU KYJBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TPy/Aa U KU3HU Ka)XJI0ro YjeHa
obmiectBa. CoBpeMeHHass XMMHsI KaK HayKa CO3HMJATeNbHas, KaK HayKa BBICOKUX TEXHOJOTHMA
HaIpaBJieHa Ha pelIeHHe II100aNbHBIX IPOOJIeM YCTOWYMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOIA,
HHEPreTUYECKOM, MUILEBON, IKOJIOrHYECKON 0€30MaCHOCTH U OXPaHbI 3/10POBbSL.

B cootBercTBUM ¢ OOmMMH IENIMU W MPHHLIMIIAMU CpEIHEro ooumero oOpa3oBaHUs
conepxkanue npeamera «Xumus» (10-11 xmaccel, 0a30BbI YPOBEHb H3y4Y€HUS) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO MOJATOTOBKY OOYyYarolmMXcs, HEOOXOAMMYI0 WM s
BBIPAa0OTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHS B JKH3Hb COIUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBnsIOMKUMHU TIpeIMeTa «XUMUSD SIBISIFOTCS] 0a30BbIe KypChl — «OpraHnyecKas XUMHUs U
«OO0mas U HeopraHuyeckass XUMHsS», OCHOBHBIM KOMIIOHEHTOM COJEpP>KaHUSl KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAHHWH 1O HEOPTraHMYEeCKOH XUMHUM (C BKIIOYCHHEM 3HAHUU U3
o0meld XuMHUN) U OpraHnyeckord xuMuu. GopMHUpOBaHUE TAaHHON CHCTEMbI 3HAHHWM MPU M3y4YCHUU
npeaMera o0ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHsS BCEIrO MHOr0o0Opa3usi BEIIECTB Ha OCHOBE
00IIMX TOHSTHH, 3aKOHOB ¥ TEOPUNA XUMUHU.

CrpykTypa coaepxkanusi KypcoB — «Opranndeckass xumusi» U «OOImas U HeopraHudeckas
XUMUS» CPOPMHUpPOBaHA B IpOrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOJAXO0Ja K H3YYEHHUIO



ydeOHOro Marepuaiga W OOYyCIOBJICHAa HMCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUW Ha
ONpPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpraHMYECKOM XUMHHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUHU CTPOCHMSI OPraHUYECKUX COCAMHEHUN, a TAKXKe
Ha YPOBHE CTEPECOXMMHUYECKUX U 3JIEKTPOHHBIX MPEACTaBICHUH 0 cTpoeHnH BemecTB. CBeneHus 00
U3y4aeMbIX B Kypce BEIIECTBAaX JAlOTCA B Pa3BUTMM — OT YIJIEBOAOPOAOB JO CIIOKHBIX
OMOJIOTMYECKH AaKTHBHBIX COEAMHEHUH. B Kypce opraHnyeckol XUMHUHM [OJIY4arOT pa3BUTHE
c(OpMHPOBAHHBIE HA YPOBHE OCHOBHOI'O 00Iero 00pa3oBaHus NepBOHaYaIbHbIE IPEACTABICHUS O
XUMHUYECKON CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT
UX CTPOEHUS, O XMMHUYECKON pPEaKLHU.

[Ton HOBBIM yrioMm 3peHust B mpeamere «XuMus» 0a30BOrO YpPOBHS paccMaTpHBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO 0OLIero oOpa3oBaHMs TEOPETUYECKUH MaTepual u
(akTOIOrHUECKUE CBEIEHUS O BEIIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HeopraHuyeckass XUMHs» OO0YyYarolIUMCs MPEJOCTaBIIAETCS BO3MOYKHOCTb OCO3HATh
3Hau€HUE MEePUOINYECKOro 3aKOHa ¢ OOLIETEOPETUYECKUX U METOJI0JIOTUYECKUX MO3ULIUHI, TI1y0xKe
HOHATh UCTOPUYECKOE M3MEHEHHE (PYHKLIMH 3TOr0 3aKoHA — OT 00o0maromel 10 00bACHSIOMEN 1
MPOTHO3UPYIOLLIEH.

Envnasg cucremMa 3HaHUMM O BAKHEHIIMX BEILECTBAX, MX COCTaBE, CTPOEHUH, CBOMICTBAX M
INPUMEHEHUH, a TAKK€ O XMMHMUYECKHUX PEaKLHUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX IMPOTEKaHUs
pononsserca B Kypcax 10 um 11  kjaccoB  2neMEHTaMHM  COAEpXKaHUS, HMEIOLIMMHU
KYJIbTYPOJIOTMUECKUA M HIPUKIAJHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBS3M XUMUU C IPYTUMHU HAYKaMH, PACKPBIBAIOT €€ pPOJIb B [I03HABATEIBHON U MPAKTUYECKON
JeSITETHHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKEHUS K MPOIECCY TBOPUECTBA B OOJIACTH
TEOPUN U NPAKTHUECKUX TPUIOKEHUM XUMHUH, IIOMOTalOT BBIIYCKHUKY OpPHUEHTHUPOBATbCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBS3aHHBIX C XUMHUEH, KPUTHYECKU
OCMBICTIMBATh HMH(GOpPMALMI0 W TNPUMEHATh €€ Uil TONOJHEHMS 3HaHWW, peleHHs
MHTEJJIEKTYaJIbHBIX W AKCHEPUMEHTAIbHBIX MCCIEA0BAaTENbCKUX 33Jad. B 1emnom conepkaHue
y4yeOHOro mpeaMera «XHUMUS» JaHHOTO YPOBHS M3YyYEHHUs OPHUEHTHUPOBAHO Ha (OPMHPOBAHUE Y
00y4aroluXxcsi MUPOBO33PEHUYECKON OCHOBBI JUIsl MOHUMaHHs (puimocopckux uied, Takux Kak:
MaTepHaJbHOE €IMHCTBO HEOPraHMYECKOro W OPraHMYecKOro MHUpa, OOYCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTaBOM M CTPOCHUEM, MO3HABAEMOCTh MPUPOIHBIX SIBICHUN MYTEM SKCIIEpUMEHTA U
peleHNs MPOTUBOPEUNI MEKAY HOBBIMH (DAKTAMU U TEOPETUUYECKUMH MPEANOCHUIKAMU, OCO3HAHUE
pOJIM XMMUU B PEUICHUH 3KOJIOTUYECKUX MPoOIIeM, a Takke MpolseM cOepeXeHUs IHEPreTUUECKUX
PECYPCOB, CBIPBS, CO3/IaHUSI HOBBIX TEXHOJOTUI U MaTEpPHAJIOB.

B nnane pemieHus 3aa4 BOCIUTAHUS, Pa3BUTHS U COLMAIM3ALUU OOyUYaOIIUXCS PUHSATHIE
IPOrpaMMOl 1O XHWMHUU TOAXOABl K ONPEIEIICHUI0 COAEP)KAHHWA W TIOCTPOEHUS IpeaMeTa
nperycMaTpuBaloT (OPMUPOBAHME YHHMBEpPCAIbHBIX Y4eOHBIX JEMCTBMM, HMeoUmMX 0a30Boe
3Ha4YeHHE JUIA Pa3IMYHBIX BUAOB JIEATEIBLHOCTH: PEIICHUs MpobiieM, IOMCKa, aHaau3a U 00paboTKu
uH(popMaliy, HEOOXOAUMBIX HJIsi HMPUOOpPETEeHHs OMbITa MPAKTHUYECKOM M HCCIeA0BaTelbCKOM
JESATENIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B TIO3HAHUU XUMUH.

B npakTtuke npenosiaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, Tak U Ha
YPOBHE CpEIHEro oOIIero oOpa3oBaHMs, NMPU ONPEACTICHUM COJEpPKATENbHOM XapaKTepUCTHKH
Hesnel u3ydeHus mpeaMeTa HarnpaBieHHEeM MepBOCTENIEHHON 3HAYMMOCTH TPaJUIIMOHHO TpU3HAETCS
dopMHpOBaHHE OCHOB XHMHUYECKOM HAyKd Kak o0O0JacTh COBPEMEHHOI'O eCTECTBO3HAHMA,
MPAKTUYECKON NIeATEIbHOCTH YeJIOBEKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOM KyJabTyphl. C
METOIMYECKOW TOUKH 3PEHHUs TAKOH MOJXOA K OIpPENEICHUIO LIeJIel U3yUeHUsl IpeaMeTa sBisieTcs
BITOJIHE ONPaBJaHHBIM.

CornacHO [JaHHOW TOYKE 3pEHHUs TIJIABHBIMM LEISMU HU3YUEHUs IIpeaMeTra «XUMHUA» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sIBASIFOTCS:

dbopMUPOBaHHUE CHCTEMbI XMMUYECKUX 3HAHUN KaK BaKHEHIIEH COCTaBISIONICH €CTECTBEHHO-
HAy4YHOH KapTUHBI MUPA, B OCHOBE KOTOPOM JIeKAT KJIFOUEBbIE MOHATHA, (yHIaMEHTaJIbHbIE



3aKOHbI M TEOPUU XHMMHH, OCBOEHHE SI3blKa HAyKH, YCBOCHHE U TOHHMAaHUE CYIIHOCTH
JOCTYITHBIX OOOOIICHHII MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIJICHHE C UCTOpPHEH HuX
pa3BUTHUS U CTAHOBJICHMUS,

dbopMUpOBaHHE ¥ pa3BUTHE TPEACTABICHUH O HAYYHBIX METOJaX ITO3HAHHS BEIIECTB H
XUMHUYECKHUX PEaKINi, HeOOXOIUMBIX JJIsi IPUOOPETEHHSI YMEHUN OPUEHTUPOBATHCS B MUPE
BEIIECTB M XUMHUYECKHUX SBJICHUN, HMMEIOIIMX MECTO B MPHUPOJE, B MPAKTHUYECKOU U
MOBCE/IHEBHOM JKU3HH;

pa3BUTHE YMEHUH U COCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM H OOBSICHEHUEM
XUMHYECKOTO JKCIEPUMEHTa, COOJII0JIGHHEeM TpaBuil 0Oe30macHOro oOpamieHus ¢
BELIECTBAMHM.

Hapsiny ¢ sTuM, copepkaTelibHas XapaKTEepHCTHKA Leled M 3aJad HU3y4deHHs IpelMeTa B
nporpamMme Mo XMMHUHM YyTOYHEHA U CKOPPEKTHUPOBaHA B COOTBETCTBUU C HOBBIMHU MPHUOPUTETAMHU B
cucteMme cpenHero ooOuiero oopazoBanus. CerojgHsi B MpenoJiaBaHuu XUMUU B OOJbILEH CTENeHU
0THAETCS MPEANOYTEHUE MPAKTHUYECKOM KOMIIOHEHTE COACpKaHusi 00y4eHUs, OPUECHTUPOBAHHON Ha
MOJTOTOBKY BBITYCKHUKA 00IIe00pa30BaTeIbHON OpraHU3alliy, BIaICIONIEero He HabopoOM 3HAHMIA,
a (YHKIIMOHATBHOU TPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSIMH aKTUBHOTO ITOTYICHUS 3HAHUN
U TIPUMEHEHUS UX B PeasbHOM KU3HHU JUI PEIlIeHUs IPAKTUUECKUX 3a/1a4.

B cBsi3u ¢ 3TUM Npu U3ydeHUH TIpeaMeTa «XUMUs TOMUHUPYIOIIEE 3HAUCHUE PUOOPETAIOT
TaKue LU U 334, KakK:

azganTanus oOydJarIMuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPA, HOPMHPOBAHUE
MHTEIJICKTYaJTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHHUIO, COTPYAHHUYECTBY,
CaMOCTOSITCILHOMY TIPHHSTHIO TPAaMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM,;

dbopMHupoBaHKE Y 00YUAIOIINXCS KIIFOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHINH ), UMEIOIITIX
VHHUBEpCAIbHOE 3HAYEHHWE [JIS Pa3NUYHBIX BHUAOB ACSITENBHOCTHU: pEIIeHUs MpoOsieM, MOMCKa,
aHanm3za W o0paboTKM HH(pOpMalNM, HEOOXOAMMBIX HJisi TMPHUOOPETEHHS OIbITA JEITEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B TO3HAHMM XWUMHHU, a TaKKe IS OLEHKH C TO3HUIUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BJIMSHHUS BEHIECTB W XMMHYECKUX IPOIECCOB Ha
OpraHU3M YeJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE TO3HABATENBHBIX HMHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH
00y4JaromuXcs: CIMOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpPEeTaTh HOBBIE 3HAHUS 1O XHMHHU B
COOTBETCTBUU C KU3HCHHBIMU MOTPEOHOCTAMHM, HCIIOJIH30BaTh COBPEMEHHBIC WH(POPMAIMOHHBIC
TEXHOJIOTHH [JIsl TIOUCKA M aHaimu3a y4eOHON M HaydyHO-TOMYyJspHOW WH(GOpPMAIMU XUMUYECKOTO
COJIepKaHus;

dbopMUpOBaHHUE W Pa3BUTHE y OOYYAIOMIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
Ha0JI0IaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOIUMBI, B YACTHOCTH,
MIpY IJIAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCITUTAHUE y OOYYArONIUXCS YOSKIEHHOCTH B TYMaHUCTHYECKON HAMPABICHHOCTH XWMHH,
e€ BaXHOW pONMU B PEIICHUU TIIOOATBHBIX MPOOJIeM paIMOHATBLHOTO MPUPOONOIB30BAHHUS,
MOTIOJTHEHUSI DHEPTEeTHYECKUX PECYPCOB M COXPAHEHHs] TPHPOIAHOTO PABHOBECHS, OCO3HAHUS
HEOOXOUMOCTH OEPEKHOTO OTHOIICHHUS K MPHUPOJIE U CBOEMY 3JI0POBBIO, a TaKKe MPHUOOPETECHUs
OTIBITa WCIOJIb30BAHUS TMOJYUYEHHBIX 3HAHWM ISl TPUHSATHS TPAMOTHBIX PEUICHUN B CHUTYaIUsX,
CBSI3aHHBIX C XHUMHUYECKUMU SIBICHUSMHU.

B yuebGHOM mutane cpemHero oOmiero oOpa3oBaHHS TMPEAMET «XHUMHS» 0a30BOr0 ypOBHSA
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO6miee 4McIO 4YacoB, OTBEACHHBIX ISl M3yYEHUS XUMHUU, HAa 0a30BOM YpOBHE CpEIHETO
obmiero o6pazoBanus, coctabiseT 68 gacoB: B 10 kmacce — 34 gaca (1 gac B Henenio), B 11 kimacce —
34 gaca (1 gac B Henemo).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeT OpraHMYecKOM XUMHUM: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B IOIYYCHHUU
HOBBIX BELIECTB U MaTepuaioB. Teopus cTpoeHUs opraHndeckux coeauHeHud A. M. bytieposa, eé
OCHOBHbIE M0JIOKEHUS. CTpYKTypHBIE (POPMYJIBI OpraHMYECKHX BEIECTB. I'OMOJIOIrHs, U30MEpHsL.
XUMHYECKas CBSA3b B OPraHUYECKUX COEITMHEHUSAX — OJJUHAPHBIE U KPATHBIE CBA3HU.

[IpencraBienne o kinaccupuKaluy OpraHMYecKuX BellecTB. HoMeHKIaTypa OpraHm4ecKux
COEeMHEHUH (cUCcTeMaTudecKas) U TPUBUAJIbHBIC Ha3BaHUs BAXXHEHIIMX IPEICTAaBUTENIEH KIaccoB
OpPraHUYECKUX BEILECTB.

OKCHEpUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB M HX IPEBPALICHUI: 03HAKOMIIEHHE C
o0pa3liaMu OpraHMYEeCKMX BELIECTB M MaTepuajaMd Ha MX OCHOBE, MOJEIUPOBAHHE MOJIEKYII
OpraHMYECKUX BEIIECTB, HAOIIOJEHUE U OMMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALLEHUIO
OpPraHMYECKHX BEILECTB IIPU HarpeBaHuu (IUIaBJICHHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOCHHME, TOMOJOTMYECKMH psia. MeraH M 3TaH — mpocTeHIne
NPEJCTaBUTENN AJIKAHOB: (PM3UYECKUE M XMMHUYECKHE CBOMCTBA (peakiuy 3aMEUICHUs U TOPEHHUS),
HaXO0XJICHNE B IPUPOJIE, IOYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUI psiA. DTWIEH M IPONWIEH — IpocTeiiine
IpPEJCTaBUTENIM aJIKEHOB: (IM3MYECKHMEe U XHMHUYECKHE CBOWCTBA (peakUuu TUAPUPOBAHMSA,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEPHU3aLllN ), TOIYyYeHUE U IPUMEHEHUE.

Anxanuensl: Oyranuen-1,3 u wmerunOyraauen-1,3: cTpoeHue, BaXKHEWIIME XUMHYECKHE
cBoiicTBa (peakius noaumepusanun). [logydeHre CHHTETHYECKOTrO KaydyKa U pe3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUHN psiA. ALIETHIIEH — MPOCTEHIINiA
MPEJICTaBUTENIb AJIKUHOB: COCTaB, CTpOeHHE, (U3NYECKHEe U XHUMHUYECKHE CBOMICTBa (peakuuu
THJIPUPOBAHUS, TAJIOT€HUPOBAHNUS, THAPATALIUU, TOPEHUS ), TOJIyYeHHE U IPUMEHEHHUE.

Apenbl. benson: cocraB, cTpoeHue, (U3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAHUS W HUTPOBAHUS), MOJydeHHE U TpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u xumuueckue couUCmea (peakyuu 2an02eHUpOSaHUs U HUMPOBAHUs), NOTYYeHUe U
npumenenue.  TOKCMYHOCTb  apeHOB. ['eHeTmyeckas  CBA3b  MEXKIY  YIJIIEBOJOPOAAMH,
MPUHAJIEKAIIMME K Pa3TUYHBIM KJIaccaM.

[TpupoaHble MCTOUYHUKU YTIiIeBOAOPOAOB. IlpupoaHbiii ra3 M momyTHble He(QTSHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTku HEPTH: MEPEeroHka, KPeKUHT (TepMUYECKU,
KaTanuTHaeckuil), nmuponus. [IpoaykTsl nepepaboTku He(TH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBII yrosib U IPOAYKTHI €T0 MepepadoTKH.

OKCHEpUMEHTAJIBHBIE METOJbl W3YYEHHUs BEIIECTB M HX IPEBPALICHUI: O3HAKOMIIEHHE C
oOpa3lamu IjacTMacc, KaydyykoB W pe3uHbl, komekuun «Hedte» um «Yroawy, MoaenupoBaHue
MOJIEKYJ YIJIEBOJOPOJOB U  TallOTEHONPOU3BO/IHBIX, MPOBEIEHUE NPAKTUYECKOH pPabOTHI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €ro CBOMCTB.

PacuérHble 3anaumn.

Bbruncnenus no ypaBHEHHIO XMMHUYECKON peaklnu (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO
BEIIIECTBA WJIU MPOIYKTa PEaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJJHOTO U3 MCXOIHBIX
BEIIIECTB WU MPOJYKTOB PEAKIUH).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHNs

[IpenenpHble OQHOATOMHBIE CHUPTHL. MeETaHOI M OSTaHON: CTpPOeHHEe, (QU3NYECKHE U
XMMHUYECKHE CBOMCTBA (pEakUMM C AKTUBHBIMM MeETaJlllaMH, TaJloOT€HOBOJOPOAAMH, TOpPEHUE),




IIpUMEHEHHEe. BOoJOpoIHbIE CBA3HM MEKIY MOJEKYJIaMU CIIUPTOB. J[eliCTBHE METaHOJIa U OTaHOJIA Ha
OpraHH3M 4YeJIOBEKa.

MHoroaToMHbl€ CIUPTHI. DTUIICHIVIMKOIIb U TIIMLEPUH: CTPOEHUE, (pU3nUecKre U XUMUYECKUe
CBOICTBa (B3aUMOJIEHICTBHE CO LIEIIOYHBIMU METaJlJIaMH, Ka4ECTBEHHAsl peaKlMsi HA MHOTOaTOMHBIE
cnupThl). JlelicTBUe Ha OpraHu3M uyenoBeka. [IpuMenenue rimnepuHa 1 STUICHIVINKOIIS.

@DeHoII: CTpOeHHE MOJIEKYINbI, (U3NYECKHe U XUMHUYECKUE CBOWCTBA. TOKCHYHOCTH (eHona.
[Tpumenenue penomna.

Anpnerugsl U kemonvl. DopMalbIeTHA, AaleTalbIeruJ: CTpOoeHUe, (U3NUYECKHe U
XMMHUYECKHE CBOMCTBAa (pEakUMU OKHUCIEHHS M BOCCTAHOBJIEHUS, KAauE€CTBEHHbBIC PpEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE IIpefieibHbIE KApOOHOBBIE KUCJIOTHI. MypaBbUHAs M YKCYCHas KHCIIOTHI:
cTpoeHue, (pu3NYecKne M XMMUYECKHe CBOMCTBA (CBOICTBA, 0OIIMe AJIS Kiacca KUCIOT, PeaKLus
sTepuduKanuM), TMoiydeHue U npuMeHeHue. CTeapuHOBass M OJIEMHOBAas KHUCJIOTBHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOIIIEE ACUCTBHE.

Crnoxnble dQUPBI KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['Mapoim3 cIOXHBIX 3(UpOB.
Kupsl. I'maponus xupos. I[Ipumenenne xxupos. bruonorudeckas poiib KUpPOB.

VYrieBonbl: cocTaB, KiaccuuUKaiys yrieBoaoB (MOHO-, AM- W ToymMcaxapuabl). [roko3a —
OpOCTEHIIMA MOHOCAaxapua: OCOOCHHOCTH CTPOEHHMsS MOJIEKYJNbl, (U3MYECKHMEe U XHUMHUYECKUe
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom meau(ll), okucinenne aMMuayHbIM pacCTBOPOM OKCHJIA
cepedpa(l), BoccraHOBIEHHE, OpOXKEHME TJIIOKO3bl), HAaXOXXACHUE B MPHUPOJE, NPUMEHEHHE,
Oouonoruueckas posib. @otocunTe3. PpyKTO3a KAaK H30MEP IIIFOKO3BI.

Kpaxman u nemnonos3a Kak IOpuponHble nosuMepsl. CTpoeHue Kpaxmajga M LEJUIFOJIO3BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpOoau3, KaYeCTBEHHAs PeaKus C HOJIOM).

OKCHEpUMEHTAJILHBIE METOJbl M3YyYEHHUS BEIIECTB M MX IPEBPALLEHUIH: IPOBEIECHUE,
HaOJII0/IEHUE U ONMMCAHUE IEMOHCTPAIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUYECTBEHHbBIE PEaKIIUU
OJTHOATOMHBIX CHHUPTOB (OKMcIeHHe »HTaHona okcugoM Meau(Il)), MHOroaTOMHBIX CIHPTOB
(B3aumojericteue rmnepuda ¢ ruapokcuaom meau(ll)), ampaernnoB (okuciaeHHE aMMHUAYHBIM
pactBopoMm okcuga cepebpa(l) m ruapoxcugom menu(Il), B3ammonelcTBHe Kpaxmala ¢ HOAOM),
IIPOBEJCHUE NMPAKTUUECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3agadu.

Boruncnenus no ypaBHEHHIO XUMUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBAa UCXOIHOTO
BEIIIECTBA WU MPOJIYKTa PEaKIMU [0 U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJJHOTO U3 MCXOIHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTcozeprKalie OpraHn4eckie COeINHEHNS.

AMUHOKHCIOTHl Kak am@oTepHble opraHuueckue coequHeHus. dusznueckue U XUMHUYECKUE
CBOWCTBA aMHUHOKMCIOT (Ha MpUMepe TJHIMHA). buojorumueckoe 3Hau€HHE aAMHHOKHUCIOT.
ITenTuael.

benku kak npUpOIHBIE BBICOKOMOJIEKYJSPHBIE coequHeHus. llepBuuHasi, BTOpHYHAs U
TpeTU4YHasi CTPyKTypa OenkoB. XHMHYECKHE CBONCTBAa OENKOB: THUIPOJU3, JeHATypalus,
Ka4eCTBEHHBIE pEaKIMH Ha OENKH.

OKCepUMEHTAIbHbIE METOJbl HM3YyUEHHUs BEIIeCTB M MX IpeBpallleHui: HaONIoAeHHE U
OIKCaHHE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATYypalusi OEJIKOB MPH HArPEBaHMH, IIBETHBIE PEAKIIUU
0EeIKOB.

BbicokomoieKkyIsipHbIE COeTUHEHHSA

OCHOBHBIE TIOHATHS XWUMHUHU BBICOKOMOJIEKYJIADHBIX COCIMHEHUH: MOHOMED, IOJIMMED,
CTPYKTYpHO€E 3BEHO, CTENEHb MOJUMEPU3ALNH, CPEIHA MOJIEKYIsipHas Macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COCIUHEHUN — IIOJTMMEPU3ALNS U TOJIMKOHACHCALUS.

OKCHEpUMEHTAJILHBIE METOJIbl M3Y4YEHHs BEIIECTB M HX IPEBPALIECHUI: O03HAKOMJIEHHE C
00pa31aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.



MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€H NPU W3YyYEHUM opraHuueckodl xumuu B 10 kiacce
OCYILECTBIIICTCSI 4Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX IOHATUH, TaK MU
MOHSITUM, SBISIOLIMXCSA CUCTEMHBIMU JJIs1 OTJIENIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO011e ecTecTBEHHO-HAY4HbIE MTOHATHUSA: SIBJICHUE, HAyYHbIN (DAaKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHalu3, CHHTE3, Kiaccu(UKanus, MEepHOAUYHOCTb, HAOJIOJICHHE, HW3MEpEHHe, SKCICPUMEHT,
MOJIEJIUPOBAHUE.

®usnka: Marepusi, SHEprus, Macca, aToM, 3JIEKTPOH, MOJEKYJa, SJHEPreTUUECKUN YpPOBEHbD,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUECKHE BEIMUMHBI U €IUHULIBI UX
U3MEpEHMUS.

buonorus: xnerka, opraHusM, Ouocdepa, OoOMEH BelIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

["'eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MIOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NMuuieBble MPOAYKTHI, OCHOBBI PallMOHAJIBHOI'O IMUTAHMS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHBIE M KOCMETUYECKUE IIpenaparbl, MaTepuaybl U3 HCKYCCTBEHHBIX M CHUHTETUYECKUX
BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernueckne 0CHOBbI XUMHH

XuMHUECKUH dnmeMeHT. AToM. Sapo aroma, HW30TONBL.  DIEKTPOHHAs  00OJIOYKA.
DHepreTUueckue ypOBHH, MOIYPOBHH. ATOMHBIC opOuTanu, s-, P-, d- smementsl. OcoOEHHOCTH
pacnpeneneHns 3J€KTPOHOB IO OpOUTaNsIM B aroMax 3JIEMEHTOB INEPBBIX YETHIPEX NEPUOJIOB.
OeKTpoHHask KOH(UTYypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuonmueckas cucrema Xumudeckux daemeHToB [l U
MenneneeBa. CBsi3b NEPUOAMYECKOrO 3aKkoHa U Ileproanueckoil cucTeMbl XUMHUYECKHUX 2JIEMEHTOB
. W. MenneneeBa ¢ COBPEMEHHOW TEOpHEHl CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWCTB XMMHMYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB 10 TPYIIaM U
nepuoaaM. 3Hau€HUE MEPUOINYECKOr0 3aKOHA B PA3BUTHUN HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBsA3b. BHJbl XUMHUECKOW CBsS3M (KOBaJEeHTHas
HEeNoJisipHas U TOJIsApHasl, HWOHHAas, MeTajuudeckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOM
XUMHUYECKON CBs3M (OOMEHHBI M JOHOPHO-aKLENTOpHbIH). Bogopoanas cBs3b. BaneHTHOCTB.
DIIEKTPOOTpULIATENBHOCTE. CTENEeHb OKUCIEHUs. IOHBI: KAaTHOHBI 1 AaHHOHBI.

BemectBa MONEKyJIIpHOrO M HEMOJIEKYJISPHOTO CTPOEHMs. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THNBI KPHUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBAa BEIIECTB OT THUNA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTne 0 nucrepcHeIX cucreMmax. VICTMHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas 0Jis
BEILECTBA B pacTBOPE.

Knaccudukanus Heopranmueckux coeauHeHuil. HomeHkaTypa HeEOpraHMYECKHX BEIECTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEILECTB, IPUHAIICKAIIUX K PA3IIMYHBIM KIIACCaM.

Xumuyeckass peakuusa. Kiaccudukanuss XUMHUYECKHX peakUuid B HEOPraHUYECKOM U
OpPraHMYECKON XMUMHM. 3aKOH COXPaHEHHUS MAacChl BEUIECTB, 3aKOH COXPAHEHWS U NPEBPALICHUS
SHEPTUHU MIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pa3NUuYHBIX (akTopoB. OOpaTHMble pPEAKIHU.
Xnmuyeckoe paBHoBecue. DakToOpsl, BIMAIONIME HA COCTOSHHE XUMHYECKOIO PaBHOBECHS.
[Tpunnun Jle [larense.

OnexTponuTnueckass aucconuanusa. CunbHble U cna0ble 31ekTpoiauTsl. Cpega BOAHBIX
PacTBOPOB BEILECTB: KUCIIAsA, HEUTPAJIbHAS, IEJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.



DKCrepuMEHTAIbHBIE METO/bl U3YUEHHUS BEUIECTB U UX MPEBPAIICHUI: TeMOHCTpAIHsl Ta0JIHIL
«Ilepuogmueckas cucrema xumuueckux 3yemeHToB /. M. MeHnneneeBa», u3ydeHHE MOJEIEH
KPUCTAJIMYECKUX PpEHIETOK, HAOMIOJACHHE M OMNHMCAHME JEMOHCTPALMOHHBIX U Ja0OPaTOPHBIX
ONBITOB (pa3yioKeHUE MEPOKCHAA BOJOpOAa B MPUCYTCTBUU KaTaau3aTropa, OMpPENEICHUE CPe.Ibl
pPacTBOPOB BELIECTB C IOMOIIbIO YHUBEPCAIBHOTO WHIUKATOpa, PEaKlMd HOHHOTO OOMEHa),
NPOBEICHUE NPAKTUYECKON paboThl «BnusHue pa3auuHbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOH
peakLumn.

Pacuérnble 3a1aun.

PacuéTpl 110 ypaBHEHUSIM XMMHUYECKMX PEaKLUUW, B TOM YHUCIIE TEPMOXMMHYECKUE PaCUETHI,
PacyYETHI C UCIIOIB30BAHUEM MOHATUSA «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuveckasi xumust

Hewmerainsl. [lonoxxenne Hemerainos B [lepuoanueckoil cucteMe XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa M OCOOCHHOCTH CTpoeHHMsI aromMoB. Du3nueckue CBONCTBA HEMETAJIOB.
AJUTOTpONUsT HEMETALUIOB (Ha MIPUMEpe KUCIOPoia, cepsl, hocdopa u yriaeposa).

XYUMHUYECKHUE CBOWCTBAa Ba)XHEHMIIMX HeMeTalioB (TajlloreHOB, cephl, a3oTa, (ocdopa,
yriepojia U KpeMHHMs) U UX COCIMHEHUU (OKCHUIOB, KUCIOPOICOMEPKAIIUX KHUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Metannsl. [lonoxenne MetaiioB B [lepromndeckoit cucteMe XUMHAYECKUX 3yieMeHToB [ U.
MenneneeBa. OCOOEGHHOCTHM CTPOEHHUS JJIEKTPOHHBIX 000J04Y€K aroMoB MeTayioB. OOmue
¢uznueckue cBoicTBa MeTaioB. CIlaBbl METAJJIOB. JJNEKTPOXMMHUECKUN psAJ HaMpsLKEHUN
METAJLJIOB.

XUMHUYECKHE CBOMCTBA BaXHEHIIMX METAUIOB (HATpPWH, KalWid, KaJblMid, MarHuM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCTMHECHUMN.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHrne MeTaIoB B ObITY U TEXHHKE.

DKCIepUMEHTAIbHBIE METObI U3YUEHUS BEUIECTB U MX MPEBPAIICHHUI: H3yUYeHUE KOJUICKIIUU
«MeTannsl U CIUIaBbl», 00pa3ll0B HEMETAJIOB, PEIICHHE YKCIIEPUMEHTAIbHBIX 3a/1a4, HaOMI0IeHNe
W OINHUCAHHE JEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aUMOJECUCTBHE THUIIPOKCHIA
ATIOMHUHUS C PaCTBOPaAMH KUCIOT U IIEJI0YeH, KaYeCTBEHHbIE PEaKIIMK Ha KaTHOHBI METAJUIOB).

Pacuérnrie 3amaun.

Pacuétbr maccel BemecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
UM 00BEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00BEMA, KOTUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJJHO U3 BEUIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xumuu B 00eCrieYeHUU SKOJOTHYECKOW, YHEPreTHUECKON W MUIeBOi 0e30MacHOCTH,
pa3BUTHH MeAUUHHBL. [[OHSATHE O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUUYECKHUX PEAKIUM.

[TpencraBinenuss 00 OOIMMX HAYYHBIX MPUHIIUIAX MPOMBIIUICHHOTO MONYYCHUs BAKHEUIITUX
BEIIIECTB.

UenoBek B MHpE BEUIECTB M MATEpPUAJIOB: BAXHEWIIHME CTPOUTEIBHBIE MAaTEpPUAIIBI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPAacKH, CTEKJIO, KepaMHKa, MaTepuajbl Il SJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpAIbHbIC yI0OpEHUS.

XuMus W 300pOBbE YEJIOBEKA: IMpaBWJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPEnapaToB,
npaBuiia 6€30MacHOTO MCIOIh30BaHMS MPENapaToB OBITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBs3€i NMpH U3y4eHUH oOuIei u HeopraHuyeckoi XxuMuu B 11
KJIacCe OCYILECTBIISIETCS Yepe3 UCMOIb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U
MOHATHUH, ABJIIOIUXCA CUCTEMHBIMHU JUJISL OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO0mue ecTecTBEHHO-HAy4HbIE MOHATHUS: HAY4YHbIH (akT, TUMOTE3a, 3aKOH, TEOpUs, aHAJM3,
CUHTE3, KIacCUpUKalUs, TMEePUOJUIHOCTh, HAOIIOJCHHE, OKCIEPUMEHT, MOJICIHPOBAHHUE,
U3MEpPEHHUE, SBJICHHE.



®dusmnka: MaTepusi, SHEpPrus, macca, aToM, 3JIEKTPOH, MPOTOH, HEHTPOH, MOH, H30TOI,
pPalMOaKTUBHOCTh, MOJEKYJa, HHEPreTUYeCKUl ypOBEHb, BEIIECTBO, TEJI0, OO0BEM, arperatHoe
COCTOSIHUE BELECTBA, (GU3NUYECKHUE BEIIMUMHBI U €AUMHUIIBI X U3MEPEHMsI, CKOPOCTb.

Buosnorus: kierka, opraHnusM, 3KocucTeMa, onocepa, MakKpo- 1 MUKPOJIEMEHTbI, BUTAMHHBI,
0OMEH BELIECTB B OpraHUu3Me.

['eorpadus: MuHepabl, TOPHbIE TOPOIbI, TIOJIE3HBIE HCKOMIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XMMUYecKas MPOMBIIIJIEHHOCTh, METAJUTYPrusi, IPOU3BOJCTBO CTPOUTEIBHBIX
MaTepUasos, CEJIbCKOXO0351ICTBEHHOE MIPOM3BOJICTBO, MUIIEBas IPOMBIIIJICHHOCTb,
(bapMmareBTHYeCKask IPOMBILIUIEHHOCTh, IPOU3BOICTBO KOCMETHUYECKHX IpenapaToB, MPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaTE€PHUaJIOB, 3JCKTPOHHASI IPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.

IINTIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHMUSA K pE3yJlbTaTaM OCBOEHHUS OOy4yaroIIUMUCS
IporpaMM cpejaHero ooOmero oOpa3oBaHMsl (JIMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
Hay4Ho-meTomueckoil OCHOBOM /71sl pa3pabOoTKU MJIaHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrpaMM
CpeIHero o0mero 00pa3oBaHus SBISETCS CHCTEMHO-ICATETbHOCTHBINA TTOIXO/T.

B cooTBeTCTBUM C CHUCTEMHO-IESTENBHOCTHBIM IOJXOJOM B CTPYKType JMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IpeaMeTa «XHUMUsS» Ha YPOBHE CpeHEro oOuiero ooOpasoBaHMs BbIIEIEHbI
CJICAYIOIIME COCTaBIISAIOIIUE:

OCO3HaHUE OOYYAIONIUMHUCS POCCUMCKON TPaXTaHCKONW HAECHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIMYue MOTUBALMU K 00yUEHUIO;

I[EJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYalOLIMXCS PYKOBOJACTBOBATHCS B CBOCH JEATENbHOCTU
LEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMH, TPUCYIIMMHU  ILIEJIOCTHOH CHCTEME XHUMHUYECKOTO
o0Opa3oBaHus;

HaJIMYue MPaBOCO3HAHUS 3KOJOTUYECKONW KYJIbTYpPhl U CIIOCOOHOCTU CTaBUTH IIEJIN U CTPOUTH
JKU3HEHHBIE IJIaHbl.

JInaHOCTHBIE Pe3yIbTaThl OCBOEHUS IpeaMeTa « XUMHUSD) JOCTUTAI0TCS B €UHCTBE YU4eOHOH 1
BOCIIMTATEIbHON JI€ATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKMMHM, COLMOKYJIbTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH M HJ€aTaMH POCCUHCKOro Tpa)KIaHCKOro oOIIecTBa,
OPUHATBIMH B OOIIECTBE HOPMAaMHM W TMpPABWIAMHU IOBEACHUS, CIIOCOOCTBYIOIIMMH IpOIEccaM
CaMOIIO3HaHUs, CAMOPa3BUTHUS U HPAaBCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00Y4arOIINUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHs» OTPakaloT CPOPMHUPOBAHHOCTH
OTIbITa TTO3HABATENbHOM M MPAKTUYECKOM AESITeTbHOCTH 00yJaroMXCs M0 pealn3aluy IPUHATHIX B
00111eCTBE IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHUS

OCO3HAHMsI OOYYalOUIMMMCS CBOMX KOHCTUTYLIMOHHBIX MpPaB M OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIMOPSIKY;

IPEJICTaBICHUS. O COLMAIBHBIX HOpMax W MpaBUIaX MEXKINYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOH NESITEIBHOCTH NPHU CO3JAaHUHM Y4YEOHBIX MPOEKTOB,
pelIeHUH y4eOHBIX U [TO3HABATENbHBIX 33124, BBINOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M NMPHUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W apryMEHTHl JAPYTHX
IIPY aHAJIN3€ Pa3IMYHbIX BUJOB yU4EOHOM AEATEIbHOCTH;



2) NATPUOTHYECKOT0 BOCIIMTAHUS

LEHHOCTHOTO OTHOUIEHUS! K UCTOPUYECKOMY U HAyYHOMY HacJIeIUI0 OT€YECTBEHHON XUMUU;

YBa)KEHUSI K MPOIECCY TBOPUECTBA B 00JACTH TEOPHH U MPAKTUUYECKOTO MPUMEHEHUSI XUMHUH,
OCO3HAHHUS TOTO, YTO JIOCTHIKCHUS HAYKU €CTh Pe3ybTaT JATUTEIBHBIX HAOIIOACHHA, KPOIOTIUBBIX
3KCHEPUMEHTAIBHBIX [IOUCKOB, IOCTOSSHHOTO TPY/Ja YYEHBIX U IPAKTUKOB;

WHTEpEeca U T03HABATEIIbHBIX MOTHBOB B MOJIYYCHHUH U MOCIICAYIONIEM aHATN3e HHPOPMAIIH
0 MEPEOBBIX JOCTHKEHUSIX COBPEMEHHON OTE€UECTBEHHOW XMMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'O0 CO3HAHMS, STHUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYallUM, CBS3aHHBIE C XUMUYECKUMH SIBJICHUSMHU, U MPUHUMATH
OCO3HAHHbIE PEUIECHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLEHHMBAaTh CBOE IIOBEJACHUE W IIOCTYNIKM CBOMX TOBapULIEH C NO3HUIMUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUNA 3TUX MIOCTYIIKOB;

4) dopMupoBanus KyJbTYpPbl 310POBbS:

MOHMMAHUA IIEHHOCTeW 370poBOoro M Oe3omacHOro oOpasza JKHU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DM3HUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofeHust mpaBmil 6e30macHoro oOpalleHus ¢ BEelecTBaMU B OBbITY, TOBCEAHEBHOMN JKU3HU
Y B TPYAOBOM AEATEIBbHOCTH;

MOHMMAaHUS [IEHHOCTU MPaBUJI WHIUBUAYATBHOTO M KOJUIEKTUBHOTO O€30MacHOr0 MOBEACHUS
B CUTYAIUAX, YTPOKAIOIIMX 3J0POBbIO U JKU3HU JIFOJICH;

OCO3HAHUA TMOCIEICTBUH W HENPUITUS BPEIHBIX MPHUBBIYEK (YMOTPEOJCHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4€OHO-HCCIIEIOBATEIHCKONW  JEATEIbHOCTH,
0OIIECTBEHHO TOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX ACSITETbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE€ B PEHIEHWH MPAKTHYECKUX 3a7ad  COI[HATBHOM
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPaKTUIECKOMY U3YUYECHUIO TTpodeccuii pa3TuyHoro poja, B TOM YUCJIe Ha OCHOBE
MIPUMEHEHHUS NMPEAMETHBIX 3HAHUI M0 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOU NeSITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHAMBHUAYAJIbHON TpPaeKTOpUH 0Opa3oBaHUs, OymyIIei
npodeccuu M peanu3aiil COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C YYE€TOM JMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 0011IeCTBa;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTMYECKU II€JIeCO00Pa3HOr0 OTHOIICHHsI K MPUPOJAE, KaK HCTOYHUKY CYIIECTBOBAHHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHUS TI00aTBHOTO XapakTepa HKOJIOTHMUYECKUX MpOoOJIeM, BIUSHHUS SKOHOMHUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM M COLIMATBHOM CPEJIbI;

OCO3HAaHUA HEOOXOJUMOCTH HUCHOJB30BAaHUS JOCTHKEHUH XMMHU IS PEIICHUS BOMPOCOB
PalMOHAIBHOTO MTPUPOIOTIOIB30BAHNS;

AKTUBHOTO HENpPUATHS JACUCTBUN, NPHUHOCAIIMX BpEd OKPYXKAIOIIeH NpupogHOM cpene,
YMEHUS TPOTHO3UPOBATh HEOJIATOMPHUATHBIE DKOJIOTHYECKUE TIOCIEACTBHUS MPEANTPUHIMACMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJU4Msl Pa3BUTOTO HSKOJOTUYECKOTO MBINUICHUS, JKOJOTHYECKON KYJIbTYphI, OIBITA
JEATETbHOCTH  DKOJIOTMYECKOW  HAmpaBICHHOCTH, YMEHHUS  PYKOBOACTBOBATbCS HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHON M COI[MAIbHOM MpaKTHUKE, CIIOCOOHOCTU U YMEHHUS aKTUBHO
IPOTUBOCTOATH UJCOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAyKH U OOILECTBEHHOW MPAKTHKU;



MOHUMAaHUA CHeMU(UKH XUMUM KaK HayKd, OCO3HaHHs €€ ponu B (OPMHUPOBAHUU
paIOHATBHOTO HAYYHOTO MBIIIJICHUS, CO3JAHUH IEIOCTHOTO MPEACTaBICHHUS 00 OKPYXKaroIiem
MHPE KaK O €JMHCTBE MPUPOIbI U YEJIOBEKA, B MO3HAHUM ITPUPOIHBIX 3aKOHOMEPHOCTEHN U pEIICHUN
poOJIeM COXpaHEHUs TPUPOJTHOTO PABHOBECHS;

yOSXKIIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHH JJIi COBPEMEHHON IIMBWJIM3AIMU: B €€
TYMaHUCTUYECKONW HANpPaBJIE€HHOCTH M Ba)XHOM pOJIM B CO3JAaHMM HOBOW 0a3bl MaTepualbHON
KYJIbTYpbI, PEUICHUU TJIOOAIBHBIX MPOOJIEM YCTOWYMBOTO PA3BHTHS YEJIOBEYECTBA — CBHIPHEBOM,
OHEPreTHUECKOH, MUIICBON M YKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00eCTIeYeHUN
YCJIOBHH YCITEIITHOTO TPYJa M SKOJIOTHYECKH KOM(MDOPTHOM JKHU3HHU KaXIO0T0 YjeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHMMAHUS  CYIIHOCTH  METOAOB  IIO3HAHHS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH HCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaym3a U 00BSCHEHUS SBJICHUI OKPY)KAIOIIEro MUPA U MPOUCXOSIINX B HEM U3MEHEHUH, YMEHUS
nenath 000CHOBAHHBIE 3aKJTFOYCHHUS Ha OCHOBE HAayYHBIX (DaKTOB M UMEIOIIMUXCS JTAHHBIX C IEJTBIO
MOJTYYEHUS JOCTOBEPHBIX BBIBOJOB;

CITIOCOOHOCTH CaMOCTOSITEIIBHO HMCIIOJIb30BaTh XUMHUUECKUE 3HAHMS JJI PEIICHUs MpodJieM B
pEATbHBIX KU3HEHHBIX CUTYaLUsIX;

HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOM AeATeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPhIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTHBHOMY TMOJIYYE€HHUIO HOBBIX 3HAHUH MO XMMHUU B COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSIM TPy/ia B PA3IMUHBIX cepax MpodecCHOHATHHON ACSITEILHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3yabTaThl OCBOCHHS YUeOHOTr0 MpeaMeTa «XHUMHUs» Ha YPOBHE CPEIHETO
00111ero 00pa3oBaHus BKIIOYAIOT:

3HauMMBbIe A7 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCA MEKIUCIUILIMHAPHbBIE
(MeXnpeIMeTHbIE) OOIIeHayUHbIe MOHATHS, OTPaXaIOIIHe 1ET0CTHOCTh HAyYHOM KapTUHBI MUpPa U
cnenuuKy METOJOB TO3HAHMS, HCIONB3YEeMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEPTHUS, SIBICHHE, MPOIECC, CUCTEMA, HAYUHBIN (aKT, MPUHITUII, THIIOTE3a, 3AKOHOMEPHOCTh, 3aKO0H,
Teopusl, UCCcleloBaHNe, HAOTIOIeHIE, U3MEPEHHE, SKCIIEPUMEHT U JPYyTHe);

yYHHMBEpcalbHble YueOHble AecTBUs (MO3HABAaTEIbHbIE, KOMMYHUKAaTUBHBIE, PErYIsTHBHBIE),
obecrnieunBaromue (HopMupoBaHHe (HYHKIIMOHATBLHOW TPaMOTHOCTH M COIMANBHOM KOMIETEHIIMH
00yJaromuxcs;

CIIOCOOHOCTh oOyuaronuxcs HCIOJIb30BaTh OCBOEHHBIE MEXIUCHUTUTHHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHHUBEpcajbHble Yy4yeOHble JEWCTBUS B MO3HABaTEIbHOH H
COLIMATILHOM TTPaKTHKE.

MetanpeameTHble  pe3yJabTaThl OTpPa)kalOT  OBJIAZICHHME YHHUBEPCAIbHBIMU  Y4eOHBIMU
MO3HABATEILHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

OB.Hal]eHI/le YHUBEPCAJIbHBIMHA y‘leﬁﬂblMPl nmo3HaBaTeJIbLHbBIMU ﬂeﬁCTBHﬂMH:

1) 6a3oBble JIOrHYecKHe AeCTBUS:

CaMOCTOSITENILHO ~ (JOPMYJTUPOBATH U aKTyaJM3HpPOBATh MPOOJIEMy, BCECTOPOHHE &
paccMaTpuBaTh;

OTIPE/ICNATh TEIM JEATEIbHOCTH, 3aJaBas TMapaMeTpbl M KPUTEPUU UX JIOCTHIKCHUS,
COOTHOCHUTH PE3yIbTAaThl ACSITEILHOCTU C TIOCTABICHHBIMU IIEIISIMU;

HCIIOJIB30BAaTh IIPU OCBOCHUH 3HaHUU HpI/IéMLI JIOTUYCCKOT'O MBIINIJICHUA — BBIACIATH
XapaKTCPHBIC NIpHU3HAKA HOHATUHU u YCTaHaBJIMBATb ux B3alMOCBA3b, HUCITIOJb30BATh
COOTBETCTBYIOIIME MOHATUS ISl OObSICHEHUS OT/IENbHBIX (PAKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUHN BELIECTB U XUMHUUECKUX PEAKIINM;

YCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3Yy4aeMbIMU SIBJICHUSIMMU;



CTPOUTB JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, A€IYKTUBHBIE, 10 QHAJIOTUH), BBIIBIIATH
3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMATPUBACMBIX SIBICHHUAX, (OPMYJIUPOBATH BBIBOJABI H
3aKJIIOYECHHUS;

IPUMEHSATh B IIPOLIECCE IO3HAHMS, HMCIOJIb3yEMblE B XHMUU CHMBOJIMYECKHE (3HAKOBBIE)
MOJIeNIH, NTPeoOpa30BbIBATh MOJENIbHbBIE NPEJCTABICHU — XMMHUUYECKHHA 3HAK (CHMBOJI) JIEMEHTA,
XUMHYecKass (QopMmyna, ypaBHEHHE XUMHUYECKOW peakIuu — TpU pelIeHHH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTMYECKHUX 3aj]ad, PUMEHATh Ha3BaHHbIC MOJEIIbHBIEC MPEJICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEAKIUI.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKLIUI;

dopMynupoBaTh I€MM M 3aJa4d  UCCIICAOBAHMS, HCIOJIb30BaTh IIOCTaBIEHHBIE U
CaMOCTOSITENIEHO C(OPMYIHPOBAHHBIE BOIIPOCHI B KQUECTBE WHCTPYMEHTA MO3HAHUSA M OCHOBBI JJIS
(opMHpOBaHUS TUIIOTE3bI 110 TPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIQJIETh HABBIKAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS U MPOBEACHUS YUYEHHYECKUX
9KCIEPUMEHTOB, COBEPLICHCTBOBaTh YMEHMsI HAONIOJaTh 3a XOJOM IIpOliecca, CaMOCTOSTENIBHO
IPOrHO3UPOBATh €ro pe3ysbTar, (OpMyJIHpOBaTh OOOOIIEHHS W BBIBOJbI OTHOCHUTEIHHO
JIOCTOBEPHOCTH pE3yJbTaTOB HCCIEIOBAHUSA, COCTaBJIATh OOOCHOBAHHBIM OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIeoBaTeIbCKOW U MPOEKTHOW JesTEIbHOCTH,
IPOSBIATE CHOCOOHOCTH U TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pElICHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B IO3HAHMUSL.

3) padora ¢ unpopmaumeii:

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX MH(pOpMaLUU (Hay4HO-IOMYJIspHas JIUTepaTypa
XUMHYECKOTO COJAEp)KAaHMsI, CIpaBOYHble MocoOus, pecypchl HHTepHera), aHaIU3UPOBAThH
UHPOPMALIMIO pa3IMYHBIX BHJIOB U (OpM MPEACTABICHMS, KpPUTHUYECKH OLIEHUBATh €&
JIOCTOBEPHOCTh M HENTPOTUBOPEUNBOCTD;

dopMynMpoBaTh 3ampochl U TNPHUMEHATh pa3IM4YHbIE METOAbl INpH IOHMCKE U O0TOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

npuoOpeTaTh ONBIT MCIHOJIb30BaHUS HHGOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (hopMy mpeicTaBieHHs HHPOpMaIuu (CXeMBbl,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYUHBIN SA3bIK B KAUECTBE CPEJICTBA NP paboTe ¢ XUMUYECKO MH(pOpMaIHeH:
NPUMEHSITh MeEXNpeAMeTHbIE ((U3Hueckue M MaTeMaTHYeCKHe) 3HAKU U CHMBOJBI, (POPMYIIBL,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISTHOCTH.

OsgiajeHHe YHHBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH AeHiCTBUSIMU:

3aJaBaTh BOIIPOCHI MO CYLIECTBY OOCYKJaeMOW TeMbl B XOJ€ JUAJIOra W/WINW JUCKYCCHH,
BBICKA3bIBaTh  UJEH, (OPMYIHPOBATH CBOM  IPEUIOKEHUS  OTHOCHUTEIBHO  BBIOJHEHHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaThb C IIPE3EHTALMEN pEe3yNbTaTOB II03HABATEIBHOM [EATENbHOCTH, IOJTYYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHITOJIHEHUN XUMHUYECKOTO SKCIIEPUMEHTA,
NPaKTUYECKOH palboThl MO HCCIIEAOBAHUIO CBOMCTB M3y4aeMBbIX BEIIECTB, pealu3aluy y4eOHOTo
npoekTa ¥ (QOpMYyJIMpOBaTh BBIBOJABI IO pe3yjabTaTaM IPOBEIEHHBIX HCCIEAOBAHUNA MyTEM
COIJIACOBAHUS TIO3ULIUH B X0/1€ 00CYKICHUS U OOMEHAa MHEHUSIMH.

OBJiaieHHe YHUBEPCAJIbHBIMH PeryIsTHBHBIMH JeHCTBHSIMU:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYILECTBIATh CBOK IIO3HABATENIBbHYIO JESTEIBbHOCTD,
ompenenss €€ eI W 3aJadd, KOHTPOJUPOBaTb M II0 MEpEe HEOOXOIUMOCTH KOPPEKTHPOBATH
IpeUlaraéMblii  allTOPUTM JEHCTBUH TNpPH BBHIMOJIHEHUH Y4YeOHBIX M HMCCIEIOBATENbCKUX 3a/ad,



BBIOMpATh Hanbosee dP(GEeKTUBHBIN CIOCO0 MX pEIIeHUsT ¢ y4€TOM MOJYYCHHUS HOBBIX 3HAHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIIUAX,
OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JICATEIIEHOCTH Ha OCHOBE CaMOaHaIM3a U CAaMOOIICHKH.

HPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKaroT:

c()OPMUPOBAHHOCTh TMPEACTABICHUH O XMMHYECKOH COCTAaBJISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBl MUPA, POJIM XUMHUU B MO3HAHUU SIBICHUI NPUPOAbI, B (OPMUPOBAHUM MBIILICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATHHOH TPAMOTHOCTH, HEOOXOIUMOW [UIsl pEIICHUS
MPAKTUYECKUX 3a/ad U OKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIIEGHUS K CBOEMY 3I0POBbIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CUCTEMOM XMMHUYECKHX 3HAHMM, KOTOpasl BKJIIOYAET: OCHOBOIIOJIAratOLIUe MOHITHUS
(XMMUYECKUI  JJIEMEHT, aToM, »JJCKTpPOHHAs O000J0YKa aToMa, MOJICKYyJia, BaJICHTHOCTb,
JIEKTPOOTPUIIATENILHOCTh, XHMMHUYECKash CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpaIéHHast), MOJIb, MOJISIPHAsI Macca, MOJIIPHBIH 00BEM, YIIepOIHBINA CKeNeT, (PyHKIMOHAIbHAS
rpyInma, paaukai, U30Mepusi, U30Mepbl, TOMOJIOTMYECKUN PsAJl, TOMOJIOTH, YTIE€BOAOPOAbI, KUCIOPO.
1 a30TCOAEpKAIIUE COCAUHEHUSI, MOHOMEDP, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE
COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOSHHS opranndeckux BemectB A. M. bytneposa, 3akoH
COXpaHEHUsSI ~ MacChl  BEIIECTB);  3aKOHOMEPHOCTH,  CHUMBOJHYECKUNA  S3BIK  XHMHH;
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE MOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHUU, (PAKTOJIOTHYECKUE CBEJIEHUS O CBOWCTBAaX, COCTaBE, IIOJIYyYEHUU U
0€30MacHOM HCIOJB30BAHUU BAXXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY W MPaKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIE MPU3HAKH MOHSATHI, YCTaHABIUBATh MX
B3aMMOCBS3b, HMCIIOJIb30BaTh COOTBETCTBYIOLIME IOHSTUS IMPU ONUCAHMM COCTaBa, CTPOCHUSA H
[IPEBPALLIEHUI OPTaHUYECKUX COCAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI MCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUJII COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM) (GOpMyNT OpraHMYECKHX BEIIECTB U
YpaBHEHUN XMMHYECKHUX PEaKUWil, U3rOTaBIMBaTh MOJEIU MOJIEKYJ OPraHWYECKUX BEIIECTB IS
WJUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOECHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABJIMBATH MPUHAMIEHKHOCTh HM3YUYEHHBIX OPTaHHYECKHX
BEIIECTB IO MX COCTaBy U CTPOCHHIO K OMNpeAenEéHHOMY Kiaccy/Tpymnrne COeAMHEHUN
(YTJIEBOJIOPOIBI, KUCTOPOA M a30TCOACPIKAIINE COSTUHEHNUS, BRICOKOMOJICKYIJISIPHBIE COSTMHEHUS),
JaBaTh WM Has3BaHus 10 cucrematndeckoir HomeHknatype (IUPAC), a Takke NpUBOAHTH
TPUBHUAJIbHBIE HAa3BaHUS OTMAEIBHBIX OPTraHWYECKUX BEIMIECTB (ITWJICH, MPOIMMIICH, AaleTHJICH,
STHUIICHTIIMKOb, TTUIEPUH, (peHo, popMalbaerul, aleTalbIer i1, MypaBbiHasl KUCIO0Ta, YKCyCHAS
KHCJIOTa, OJIEMHOBAsi KUCIIOTa, CTEApUHOBAasi KUCJIOTa, TIIOKO03a, (PpyKTO3a, Kpaxmal, IeJIi03a,
TJIUIMH);

c(hOPpMUPOBAHHOCTh YMEHHUS OMPENEIATh BUIBI XUMHUYECKONH CBS3M B OPraHUYECKHX
COeMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHSI TIPUMEHSTH TIOJOXKEHUS TEOPHUH CTPOCHUS OPTaHHYECKHX
BemecTB A. M. BbyrtiepoBa 1isi 0OBSICHEHHS 3aBHCHMOCTH CBOWCTB BEIIECTB OT WX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHUI XapaKTePU30BaTh COCTAB, CTPOCHUE, (PU3NIECKHE U XUMUYICCKUE
CBOICTBA TUMUYHBIX MpPEJICTaBUTENICH Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIeCTB (METaH, 3TaH,
STHUJICH, TPOIMWIICH, alneTwieH, OyramueH-1,3, meTwiOyramuen-1,3, O€H301, METaHON, STaHOI,
STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbIeru]l, MypaBbUHAs U YKCYCHasi KHCIIOTHI, TJIIOKO03a,
KpaxmaJ, LeJUTI0J03a, aMUHOYKCYCHAsl KHCIIOTa), WJUIIOCTPUPOBATH T'€HETHUECKYIO CBSI3b MEXKIY



HUMH YPAaBHEHMSIMH COOTBETCTBYIOIIMX XHMHMUYECKHX PEAKUUH C HCIOIb30BAHHEM CTPYKTYPHBIX
dopmy;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJAOPOIHOTO CHIPhs (HE(TH,
OPUPOIHBIN Ta3, Yroyb), CHOCOOBl MX MepepabOoTKHM U MPAKTUYECKOE MPUMEHEHHE IMPOTYKTOB
nepepadoTKy;

c(OpPMHPOBAHHOCTh YMEHUH MPOBOAUTH BBIYUCICHHS 110 XUMHUYECKUM YPaBHEHUSM (MacCHhl,
00BEMa, KOJTMYECTBAa UCXOIHOIO BEUIECTBA UM MPOAYKTA PEaKIUU MO0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILECTB WM IIPOJYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHHI BJIaJleTh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHUS, UCTIONIb3YEMBIX B XUMUU NIPU W3YYEHUH BEILECTB M XUMUYECKUX SBJICHUH (HaOmo1eHHne,
U3MEepeHHe, SKCIIEPUMEHT, MOJACIUPOBAHUE), UCIOIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS Jis
NPUHATHUS PEIIEHUN B KOHKPETHBIX J>KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BEUIECTBAMM U HX
IIPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHHH COOIOaTh IMpaBWJIA TOJB30BAaHUS XHMHUYECKOW TOCYIOH H
71ab0paTOpHBIM 00OPYJIOBaHHEM, a TAK)Ke MpaBHJia OOpAIEHUS C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMH 110 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIIBITOB;

c(OpPMHUPOBAHHOCTh YMEHHMM IUIAHUPOBATh M BBINONHITH XUMHUYECKUH OSKCIEPUMEHT
(mpeBpallleHus OpraHMYECKUX BEIIECTB IPU HArpeBaHUM, MOJTYYEHHE STUIIEHA U H3YYEHHUE €ro
CBOICTB, KaU€CTBEHHbIE PEaKIMH OPraHWYECKUX BEIECTB, ACHATypalus OEIKOB MpPU HArPEBaHUU,
LIBETHBIE peaKluu OEJIKOB) B COOTBETCTBUH C MPAaBUIAMH TEXHUKU 0€30MaCHOCTH IpU 0OpalleHUuH ¢
BellecTBaMH U J1a0OpaTOPHBIM  OOOPYJOBaHHEM, MPEICTABIATh PE3ylIbTaThl XHUMHUYECKOTO
IKCIIEpUMEHTa B (POpPME 3aIHUCH YPABHEHUH COOTBETCTBYIOIINX PEaKuil u (hOPMYIHPOBATH BBIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUI KpPUTHUYECKH aHaJIM3UPOBAaTh XHWMHUYECKYI0 HH(OpMalHio,
NOJYy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MHpopManuu, MHTepHET U ApYyrux);

c(OpMUPOBAHHOCTh YMEHUH cOONI0aTh MpaBuia SKOJIOTMYECKH  1€1ecoo0pa3Horo
NOBEJCHUS B OBITY M TPYIOBOH JEATEIBHOCTH B LENAX COXPAaHEHHs CBOETo 370pPOBb U
OKpYXKarolled NpPUPOIHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBUS HA >KMBBIE OpPraHU3MBI
OINpEAEIEHHBIX OPraHMYECKUX BEUIECTB, MOHUMas cMblca nokasarens [IJIK, moscHaTs Ha nmpuMepax
CIO0COObI YMEHBIIEHUS U MPEIOTBPAILIEHUsI UX BPEAHOTO BO3/ICHCTBHS Ha OpraHU3M YeJI0BEKa;

JUIs O0yYaloluXcs C OTrPAaHWYEHHBIMH BO3MOXKHOCTSMHU 370POBBS: YMEHHME NPUMEHSTh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHHUIA;

JUIS CIENBIX M cIa0OBHIAIIMX OOYYaIOUUXCsA: YMEHHE HCHOJIb30BaTh PEIbehHO-TOUEUHYIO
cucreMy o6o3Hauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmyd.

11 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XUMHsD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEICTABICHUNH: O XMMHYECKOW COCTABIISIIONIEH €CTeCTBEHHO-HAYIHOM
KapTUHBI MUpPA, POJIM XUMHUU B TIO3HAHWU SIBIEHUN NPUPOIbI, B (HOPMUPOBAHUU MBINUICHHUS U
KyJIbTYypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAUMOW I perieHus
MPAKTUYECKUX 3a/lad U OKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY 3I0POBBIO U
MIPUPOJHON Cpelie;

BJIQJICHUE CUCTEMOM XMMUYECKUX 3HAHMM, KOTOpasi BKIIOYAET: OCHOBOIIOIAraloIINe MOHATUS
(XMMHYECKHUI 3JIEMEHT, aTOM, M30TOII, S-, P-, d- 3JIeKTpOHHBIE OpPOMTAIM aTOMOB, HOH, MOJIEKYJa,
MOJIb, MOJISIPHBI  00BEM, BaJCHTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb OKUCIICHHS,
XUMHUYECKasi CBs3b (KOBaJEHTHAas, HWOHHAs, MeTa/lIndyeckas, BOJOPOJAHAs), KpUCTAJUIMYEcKas
pemérka,  TUIBl  XUMUYECKHX  pEaKlMil,  pacTBOp,  DJIEKTPOJUTHI,  HEJIEKTPOJUTHI,
3JIEKTPOJINTUYECKAS] TUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKON pEaKIuH,
XMMUYECKOE paBHOBECHE); TEOPHUM M 3aKOHBI (TEOpUs SBIEKTPOJUTUYECKOW JIMCCOIMAIUH,
nepuoanueckuii 3akoH . . MenneneeBa, 3aK0OH COXpaHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS U



MpEeBpalleHHs] PHEPIHMHM MPU XUMHUYECKHUX PEaKIHIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK
XUMHUHU, MUPOBO33PEHUECKHUE 3HAHMS, JISKAILME B OCHOBE TOHMMAaHUSI MPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SIBICHUN, (PAKTOJIOTMYECKHE CBEICHHS O CBOMCTBaxX, COCTaBe, IIOJIYYCHUU H
0€30MacHOM HWCIOJIh30BAHUH BAKHEHIIMX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYCCKOM
JIEeATEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKK MMOHSATHH, YCTAHABIUBATH MX
B3aUMOCB$I3b, HUCIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS MPU OMUCAHUU HEOPIaHMYECKUX BELIECTB
U UX NPEBPALCHUN;

c(OpMUPOBAHHOCTh YMEHUU HCIOJB30BAaTh XHUMHUYECKYK) CHUMBOJIUKY [UIsl COCTaBJICHUS
dbopMyIT BEIIECTB U YpaBHEHUM XMMHYECKHUX peakluid, cucreMatuieckyro HomeHknarypy (IUPAC)
U TPUBUAIbHBIC HA3BAHUS OTACIBHBIX HEOPraHMYECKHX BelIecTB (YrapHbIil ra3, yriIeKHCIbIA ras,
aMMUaK, raméHasi U3BeCThb, HeraliéHas U3BeCTb, MUTHEBAs COJA, MTUPUT U JPYTHE);

c(OpMUPOBAHHOCTh YMEHHUU ONPENENSITh BAJICHTHOCTh M CTENEHb OKHUCICHHS] XUMHUYECKUX
AJIEMEHTOB B COCIMHEHHUSX PA3JIUYHOrO COCTaBa, BUJ XMMHYECKOW CBSI3M (KOBAJICEHTHAs, MOHHA,
METaJlJIN4ecKasi, BOJOPOAHAs) B COEAMHEHHUAX, THI KPUCTATMYECKOW PEHIETKH KOHKPETHOTO
BEIleCTBA (aTOMHAasi, MOJEKYJSIpHAs, WOHHAs, METAUIMYECKas), XapaKTep Cpenbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHUM YCTAHABIMBATH MPUHAJICKHOCTh HEOPTaHUYECKUX BELIECTB IO
UX COCTaBy K ONPENCIEHHOMY KIAcCy/TpyIie COeAMHEHUW (IPOCThIe BEIIECTBA — METAJUIBl H
HEMETaJUIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(POTEPHBIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHM PaCKphIBaTh CMBICH Meproandeckoro 3akoHa Jl. M. Menneneena
U JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKITUY;

c(OpMUPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB XMMHUYECKUX
anemeHToB 1—4 mepuoaoB Ilepuonuueckoi cucrembl xumudeckux snemenToB Jl. . Menneneena,
UCIIONIB3Ysl MOHATHS «S-, P-, 0-3JIEKTpOHHBIE OPOUTAIMY», «IHEPreTHUECKUE YPOBHH», OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHYECKUX AJIEMEHTOB U MX COCIUHEHHM MO MepuoaaM U
rpynnam [lepuoanueckoit cucremsl xumudeckux 3neMeHToB 1. M. Menaeneesa;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMHCHIBATH) OOIME XUMHYECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB Pa3jIMYHBIX KIJIACCOB, IMOATBEPKAATh CYIIECTBOBAHME TI'€HETHYECKOU
CBSI3W MEXKJAY HEOPraHWYECKHMM BEIIECTBAMH C TOMOIIBIO YPAaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(UIMPOBATH XUMHUYECKHE PEAKIMH 110 Pa3IuIHbIM
MpHU3HaKaM (YUCITY M COCTaBYy PEarupyloNINX BEUIECTB, TEIUNIOBOMY 3 (EKTy peakinu, U3MEHEHUIO
CTerneHel OKUCIIEHUS PIIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

c(OpPMHUPOBAHHOCTh YMEHHUI COCTABIISITh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THUIIOB, MOJIHBIC H
COKpal¢HHbIC YpaBHEHUS PEaKIMii HWOHHOTO OOMEHA, YYHTHIBAasl YCIOBUSA, MPU KOTOPBIX ITH
peaklMu UIYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIINH, TTOATBEPKIAIOITNE KAaYeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPraHUYECKHX BEILIECTB, PACMIO3HABATh OMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAX HEOPTAaHUYECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUH pACKPBIBATH CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
PEaKIHil MOCPEACTBOM COCTaBIICHHUS SJIEKTPOHHOTO OajlaHca ATUX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XUMHYECKOW pPEaKIMH OT
Pa3IUYHBIX (DAKTOPOB; XapaKTEP CMEIICHHS XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEITHETO
BoznelicTBus (mpunuun Jle arense);

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh XMMHUYECKHE MPOLECCHI, JIEKAIINEe B OCHOBE
MPOMBINIJICHHOTO TMOJTYYCHHs] CEpHOM KHCIOTHI, aMMHakKa, a Takke c(HopMUpPOBAaHHOCTH
NpelCcTaBlIeHU 00 OOIIMX HAaYYHBIX NPUHIUNAX W HKOJOTMYECKUX MpodieMax XUMHYECKOIro
MIPOU3BOICTBA;



c(OpMHUPOBAHHOCTh YMEHUU MTPOBOJAUTH BBIYMCIICHUS C UCIOJIB30BAHUEM MOHSTHS «MaccoBas
JIOJISl BEILIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUW Ta30B MPH XHUMHUYECKUX PEAKIIHMSIX, MACCHI
BellecTBa Wik 00bEMA ra3oB M0 W3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM 00BEMY OJJHOTO U3
YYaCTBYIONIMX B PEAKIIMH BEIIECTB, TEIJIOBOTO 3 (deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAHCHHS
MaccChl BEIIECTB, IPEBPAILLEHUS U COXPAHEHUSI SHEPTHH;

c(OpPMUPOBAHHOCTh YMEHHUH COOIIOaTh IMpaBWIa TOJIB30BAHUS XUMUYECKOW TOCYAOH H
1ab0paToOpHBIM 000PYJOBaHHEM, a TAK)Ke MpaBHJia OOpAIEHUS C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHMM IUIAHUPOBATh M BBINOJHITh XUMHUYECKUH SKCIIEPUMEHT
(paznoxeHue mepokcuia BOJOpOa B MPUCYTCTBUU KaTalu3aTopa, ONPEesIEHUE Cpebl pacTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHIUKATOpa, BIUSHUE Pa3IMYHBIX (AKTOPOB Ha CKOPOCTh
XUMHUYECKON peaKklliu, Peakui HOHHOTO OOMEHA, KaYeCTBEHHBIC PEaKINK Ha Cynab(har-, KapOOoHaT-
U XJIOPUJ-aHHOHBbI, HAa KAaTHOH aMMOHMS, PEIIEHUE OHKCIEPUMEHTAJBHBIX 3aJad 10 TeMaMm
«Metammely» u  «Hemerannel») B COOTBETCTBUM C TIpaBWJIAaMU TEXHUKH O€30MACHOCTH TIPH
oOpallleHud C BeleCTBaMU H JabOpaTOpPHBIM O0OpYIOBaHHEM, MPEICTABISATh PE3YIbTATHI
XUMHUYECKOTO OJKCIIepUMEHTa B (OpMe 3aluch YpPaBHEHUN COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUU KPUTUYECKH aHAJIU3MPOBATH XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeCTBa MAaCCOBOM KOMMYHUKaLUU, IHTEpHET U Opyrux);

c(OPMHPOBAHHOCTh YMEHHMI COOJIOJAaTh TpaBWiIa OSKOJOTUYECKH  I1eJ1ecO00pa3HOro
MOBEICHUA B OBITY W TPYIOBOW [EATENBHOCTH B IIENIAX COXPAHEHHsS] CBOETO 3[0POBBS H
OKpYXKalolllel NPUPOJHOM CpEAbl, OCO3HABATH OMACHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3MBI
onpenenéHHBIX BelIecTB, MOHMMasi cMbicn mokasarens [IJIK, mosicHsITh Ha mpuMepax CIOCOOBI
YMEHBIIEHUS U MPEIOTBPALICHUS UX BPEHOIO BO3JCHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsE OOYYaroIIUXCS C OTPaHMYEHHBIMH BO3MOXXHOCTSIMH 3[IOPOBBS: yMEHHE MPUMEHSTH
3HaHUs1 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBICHUN;

JUISL CIIENBIX M CIA0OBHUIANIMX OOYYAIOIIMUXCS: YMEHHE HCIONB30BaTh Pelbe(hHO-TOUEUHYIO
cucreMy o6o3Hauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHME

10 KUIACC
Ne KounvecTBO 4acoB DJIeKTPOHHbIE
n/-n HanmeHoBaHMe pa3/eioB U TeM IPOrpaMMBbl Beero Kourpoububle IIpakrtuyeckue (uu@poBbIie)
padoThI padoThI oOpa3oBaTe/ibHbIE
pecypcsbl
Pa3znean 1.Teopernueckue 0CHOBbI OPraHUYECKOM XMMUM
11 IIpeamer opranndeckoit xumuu. Teopus cTpoeHus
' oprannyeckux coequuennit A. M. bytieposa
Hroro mo pazmeny 3
Pasznen 2.YrieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOAOPOABI — AJTKAHBI 2
2.2 HenpenenbHbie yraeBogopoabl: aJKeHbl, aJIKaAUEHbl, aTKUHbI 6
2.3 ApoMaTudeckue yrieBoa0pobl 2
2.4 [IpupoaHbIe HICTOYHUKH YTIEBOJAOPOIOB U UX MepepadoTKa 3 1
Hroro mo pazmeny 13
Pasznean 3.Kucaopoacoaep:kamnue oprann4eckue coeJTuHeHust
3.1 Crupter. @enon 3
3.2 Anbneruasl. Kap6oHoBble kuca0Thl. Ci10KHbIE 3(HUPEHI 7
3.3 VrieBoasl 3 2
Hroro no paszneny 13
Pa3nen 4.A30Tcoaep:kaiye opraHudecKkue coeIMHeHUus
41 | AmuHBL. AMMHOKHCIOTHL Besku 3
Hroro mo pazmeny 3
Pa3nen S.BeicokoMoJIeKy I pHbIE COCUHEHUSA
5.1 \ [Tnactmaccer. Kayuyku. Bomokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3




11 KUIIACC

Ne KosnyecTBO 4yacoB JJIeKTPOHHbIE
11/-11 HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbl Beero KoHTpoabHbie IpakTnyeckue (uuppoBbIe)
padoThI padoThI oOpa3oBaTe/ibHbIE
pecypchl
Pa3znea 1.Teopernueckue 0CHOBbI XUMHH
11 Crpoenue atomoB. [lepuoanueckuii 3akon u [lepuonnueckas
' cucteMa xuMu4deckux snemenToB [. . Mengeneena
1.2 Crpoenue BemectBa. MHOrooOpasue BeniecTB 4
1.3 XUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazmeny 13
Paznen 2.Heoprannuyeckasi XuMusi
2.1 Mertasmibl 6 1
2.2 Hemeramnbl 9 1 1
2.3 CBs13b HEOPraHUYECKUX U OPTraHUUYECKUX BEILIECTB 2
Hroro no pazneny 17
Pa3nen 3.Xumus v :Ku3Hb
31  XuMus u KH3HB 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoJunvecTBo 4yacoB Hara
Tema ypoka
n/ Bcero Kontpoabubie IIpakTnyeckun u3ydeHUs 0P
1| padoThI e padoThbl
1 [Tpeamer opraHn4eckoil XuMHUH, €€ BOSHUKHOBEHUE, Pa3BUTHE U 1
3HauYEHUe
2 Teopust ctpoenus oprannyeckux coenuHenud A. M. bytieposa, 1
€€ OCHOBHBIE TI0JIOKEHUS
IIpencraBienune o ki1accu(puKaul OpraHUYeCKUX BEILECTB.
3 Homenxknarypa (cucrematnyeckasi) 1 TpUBUAJIbHbBIE Ha3BaHUS 1
OpPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psiJ 1
5 MertaH 1 3TaH — IpOCTelIINe NPeACTaBUTENHN AJIKAaHOB 1
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUIIEeH ¥ MPONMIIEH — MPOCTEHIINE IPECTaBUTENIN AJIKEHOB 1
8 [IpakTuueckas pabora Ne 1. «llomyuenue 3TuneHa u U3y4eHue €ro 1 1
CBOWCTB»
9 Ankanuensl. byraguen-1,3 u metunOyranuen-1,3. [lonyuenue 1
CUHTETHUYECKOTO KayuyKa ¥ PE3HHbI
10 AJIKHHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTMUECKUN Psi. 1
AneTnieH — NpOCTENIINN TPEICTaBUTEND aJIKUHOB
11 = BbluncieHus 10 ypaBHEHHUIO XUMHUYECKON PEaKIMU 1
12 | Apensl: 6eH30:1 U TONy0s. TOKCHYHOCTH apeHOB 1
13 ['enernueckas CBSA3b YIrieBOAOPOOB, MPUHAIEKALIIUX K 1
pa3IM4YHbIM KJ1accaM
14 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOOB: IPUPOIHBIN T'a3 U 1
HOIYTHBIE HEPTSHbIE ra3bl, HEPTh U MPOIYKTHI €€ nepepaboTKu
15 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOOB: IPUPOIHBIN Ta3 U 1
HOIyTHBIE HETSHbIE ra3bl, HEPTh U MPOIYKTHI €€ nmepepaboTKu
16 = KoHTpoabHas paboTa 1o pa3aeny «YTIeBOI0POIBDY 1 1
17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHOII. 1
Bonopoanas cBs3b
18 | MHoroatomMHble CIUPTHL: STHICHIIIMKOIb U TIULIEPUH 1
19 @DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U XUMHUECKHE 1

CBOﬁCTBa, IMPUMCHCHUC




20  Aunpaeruapl: popManbAETHI U alleTalbACTHA. ALIETOH 1

21 OaHOOCHOBHBIE NpeeNibHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS 1
U YKCyCHast

29 [TpakTrueckas padora Ne 2. «CBoMCTBa pacTBOpa YKCYCHOM 1
KHCJIOTBD»

23 CrteaprHOBas U OJIEMHOBAsI KUCIIOTHI, KaK MPEICTABUTEIH BBICIIMX 1
KapOOHOBBIX KUCIIOT

24 MI:IJ'Ia KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe 1
neiicTBue

o5 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. 1
IMaaponus cnoxxubIx 3pupon

26 | JKupsl: rumposu3, MpUMEHEHHUE, OMOJIOTHYECKas POJlb )KHPOB 1

27 YrieBojpl: cocTas, Kiaccuukaius. BaxHelme npeacTaBuTeNu: 1
TII0K03a, PPyKTO3a, caxaposa

28 = Kpaxman v 1esumoso3a Kak IpUPOTHBIC TTOJIMMEPHI 1
KonTponbHas pabota no pazaeny «Kucnopoacoaepskaniue

29  opranmveckue coenauHeHus»/ Beepoccuiickas mpoBepoyHast 1
pabora

30 OO611as XapakTepUCTHKA a30TCOAEPIKAIUX OPraHUUYECKUX 1
coeauHenuit / Beepoccuiickas mpoBepouHasi paboTa

31  AMUWHBL METWIAMUH U aHWIUH 1
AMUHOKHCIOTHI KaKk aM(pOTEpHbIe OPraHNYEeCKUEe COeAUHEHUS, UX

32 Oumonormueckoe 3HaueHue. [lenruapl. benkn kak npupoaHble 1
BBICOKOMOJIEKYJISIPHBIE COEIUHEHMSI

33 OCHOBHBIEC TOHATHUSI XUMHUH BEICOKOMOJIEKYJISIPHBIX COeTMHEHUI 1

34 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1
[Tmactmacchl, Kaydyku, BOJTOKHA
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11 KUIIACC

Ne KosmnuecTBo yacos
Tema ypoka Kontposbubie IIpakruyeckue Hata 0P
n/ Bcero U3YYeHU s
I padoThbI padoThl
1 XUMHYECKUH JIEMEHT. ATOM. DJIEKTpOHHAs KOH(UTYpaILIUsi aTOMOB 1
IIepnonnueckuit 3akoH u Ilepuoanueckas cucteMa XMMUYECKUX
2 anemenToB JI. 1. MenpeneeBa, ux cBsi3b C COBPEMEHHOM TEOpHEil 1
CTPOEHMSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX AJIEMEHTOB M UX
3 COEMHEHMI 110 TPYIIIaM U MepuoiaM. 3HaYeHHUE NEPUOIUNIECKOTO 1
3aKOHa M CUCTEMbl XuMu4ecKkux anemMeHToB .M. MenzaeneeBa B
pa3BUTHUU HAYKH
4 Crpoenue BeniecTBa. XMMUYECKas CBS3b, €€ BUJIbl; MEXaHU3MbI 1
o0pa3oBaHMs KOBaJCHTHOU CBsI3U. BomopoaHast cBs3b
5 BanentHocTh. DnekTpooTpunaTenbHOCTh. CTENEHb OKUCIEHUS. 1
BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS
6 [lonsiTue 0 nucnepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOUIHbIE 1
pactBopbl. MaccoBas 7107151 BEIIeCTBa B pacTBOpe
Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX COEMHEHUI.
7 I'eneTnueckas CBSI3b HEOPraHUUECKUX BEIIECTB, PA3IUYHBIX 1
KJIACCOB
Krnaccudukanys XuMHUecKUX peakliiii B HEOpraHM4ecKoi 1
8 OpPraHUYECKOM XUMHUH. 3aKOH COXPAaHEHUS MacChl BEIIECTB; 3aKOH 1
COXPAHEHHUS U IPEBPAIICHUS SHEPTUU PU XUMUYECKUX PEaKLUAX
9 Ckopoctb peakuuu. OOpaTuMble peakui. XUMHUECKOe 1
paBHOBeECHE
10 [IpakTnueckas paGOT% Ne 1. «Bnusinue pa3znuyHbIx (pakTOpoB Ha 1 1
CKOPOCTh XUMUYECKOU PEaKIIUN»
OnexTponauTHuecKkas auccouuanus. [lonsaTue o Bo1opoaHoM
11 | noka3atene (pH) pactBopa. Peakuuu nonnoro oomena. ['maponus 1
OpPraHMYECKUX M HEOPraHUYECKUX BEILIECTB
12 OKHCANTENHEHO-BOCCTAHOBUTEIbHBIE peaKL. [Tonsitue 06 1
NIEKTPOJIN3E PACIIABOB U PACTBOPOB COJIEH
13 = KonTtposbHas paboTa 1mo paseny «TeopeTHaeckine OCHOBBI X UMUM)» 1 1
14 = Mertamibl, ux nojoxenue B Ileproguueckoi cucreMe XUMHUECKUX 1




anemeHToB /. V1. MeHaeneeBa 1 0cCOOEHHOCTH CTPOSHHS aTOMOB.
OO6mwme Gpuznyeckre CBOMCTBA METAIIIOB

CrninaBel METaIIIOB. DJIEKTPOXUMUYECKUH psAJl HANIPSKEHUM

15 1
METAJII0B

16 XUMHYECKHE CBOMCTBA BAXKHEUIIIUX METAIUIOB (HATPH, KaJIHA, 1
KaJIBIIMK, MAarHUW, ATIOMUHHANA) U UX COSTUHEHUN

17  Xumundeckue CBOMCTBA XpOMa, MEIU U UX COSAMHEHUN 1

18  Xumuueckue CBOMCTBA IIMHKA, JKeJIe3a U UX COSINHEHHMI 1

19 [TpakTuyeckas padora Ne 2. "Perienue s3KkcriepuMEeHTAIBHBIX 32,144 1
o TeMe «MeTaiuibi»"
Hewmeramnsl, ux nonoxenue B [leproanueckoit cucreme

20  xummueckux snemeHnToB J[. . MenzaeneeBa u 0COOCHHOCTH 1
CTPOCHHSI aTOMOB

21 dusnyecKkue CBOMCTBAa HEMETAILIOB. AJUIOTPOITHS HEMETAILIIOB (Ha 1
puMepe KUCIoposa, cepsl, hocdopa u yriaepoaa)

22  XWMUYECKHE CBOMCTBA raJIOTCHOB, CEPhI M KX COCAMHEHUI 1

23  XuMu4eckue CBOMCTBa a30Ta, hocdopa 1 ux coennHeHUH 1

24  XuMmudeckue CBOMCTBA YIiiepoJia, KpEMHHUS U UX COeIMHEHUN 1

25  I[IpuMeHEeHHE BaKHEHIINX HEMETAUIOB M X COCTUHCHHM 1
O06o00meHre U cUCTeMaTH3alus 3HaHUi 110 TeMe «HemeTaby.

26  BprauciaeHus M0 ypaBHEHUSM XUMHYECKUX PEaKIIUi 1 1
TEPMOXUMHUYECKHE PACUETHI

7 [IpakTuueckas padorta Ne 3. «Pemienue skcrieprMeHTalbHbIX 3a/1a4 1
o teme "Hemeramisr'"»

28  KonTtponbHas padoTa mo remam «Metamib» u «HemeTramisny 1

29 Heopranunueckue u oprannyeckue KuciaoTel. Heoprannueckue u 1
OpPraHUYECKUE OCHOBAHUS

30 AmMdoTepHbIE HEOPraHUYECKHE U OPTaHNYECKHUE COCTUHEHUSI. 1
I'eHeTHyeckas CBA3b HEOPraHMIECKUX U OPTAaHUICCKUX BEIIECTB

31 Ponp xumun B o0ecrieueHH SKOJI0OTHIEeCKON, SJHEPTeTHIECKON 1 1
MTUTICBON OE30ITACHOCTH, Pa3BUTUH MEIUITHHBI

30 [IpencraBnenus 06“ OOIINX HAYYHBIX MPUHIIAIIAX TPOMBIIIIIEHHOTO 1
TTOJTYYCHUS BaKHEHIIINX BEIIESCTB

33 | YenoBek B MUpE BEIIECTB U MaTEPUAIOB 1

34 = XuMus U 370pOBBE YeIOBEKA 1
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MPOBEPSIEMBIE TPEGOBAHMSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kox npose-
psieMoro IIpoBepsiemble IpeMeTHBbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMBbI Cpe/iHero o0mero o0pa3oBaHust
pe3yJbTara
1 Teopernueckrne OCHOBbI OPraHU4eCKOW XUMHUH
ChopMupoBaHHOCTb MPEJCTABICHUNH O XMMHUYECKOW COCTAaBJIAIOLIEH €CTeCTBEHHOHAYYHOM KapTHHBI MUpA, POJIM XMMUHU B NO3HAHUU
11 SABIICHUIA TPUPOIBI, B (POPMUPOBAHMHM MBIIUICHUS M KYJIbTYpbl JUYHOCTH, €€ (DYHKIIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAWMOW IJist
peleHysl MPAKTUYECKUX 33124 U HKOJIOTUYECKH 0OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U PUPOIHON Cpefie
Bnagenue cucreMoil XMMMUYECKHMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralolMe TMOHATUS (MOJIEKYNa, BaJIEHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCIECHUS, XMMUYECKas CBSI3b, MOJIb, MOJIIpDHAs Macca, MOJISIPHBIM 00bEM, YIIIEpOJIHBIM CKeJeT,
(GyHKIMOHATBHAS TPYIA, paauKalx, HW30MEpHs, H30MEphl, TOMOJOTHYECKHMH psA, TOMOJOTH, YIJIEBOJOPOIBI, KHCIOPOI- H
1.2 a30TcoJIeprKalllue COeIMHEHMsI, OMOJIOTNYECKHU aKTUBHBIE BEeLECTBA (YIJIEBO/IbL, )KUPBI, OCJIKH), MOHOMED, IOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPDHBIE COEAMHEHMSI); TEOPUU U 3aKOHBI (T€OpUs XMMHMUYECKOTO CTPOEHUs opraHuueckux BemecTB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XMMUH, (DAKTOJOTMUYECKUE CBEJCHHUS O CBOHCTBAaX, COCTaBe, IMOJYYCHMH U 0e3011acHOM
HCI0JIb30BAaHNHU BaXKHENIINX HEOPraHMUYECKUX U OPTaHUYECKUX BELIECTB B ObITY U MPAKTUUYECKOH JIEATEIbHOCTH YeIOBEKa
13 CchopMupoBaHHOCTb YMEHUH BBIABIATH XapaKTepHble IPU3HAKU HOHﬂTUI/Iﬁ, YCTAHABIMBATL X B3aUMOCBA3h, HCIOIB30BATD
COOTBETCTBYIOIIME TIOHATHS ITPU ONMMCAHUM COCTaBAa, CTPOSHUS U NMPEBPALLIEHUI OPTaHUYECKUX COEAMHEHUN
c(OPMHPOBAHHOCTh YMEHHUH MCMOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUUIsl COCTABJIECHUSI MOJEKYISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH,
14 COKpalIEHHON) (OopMyJT OpraHMYECKUX BEIIECTB U YPAaBHEHUH XMMHMUYECKHUX PEaKIMH, N3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHMYECKUX
BELIECTB JUIsl WJUTFOCTPALUU UX XMMHYECKOIO U IIPOCTPAHCTBEHHOTO CTPOEHUS
CdopmMrpoBaHHOCTh YMEHUH YCTAHABIMBATH NMPUHAJIEKHOCTh M3YyYEHHBIX OPraHMYECKHX BELIECTB M0 HUX COCTaBYy M CTPOCHHUIO K
1.5 OTpesIeIEHHOMY Kiaccy (Tpymie) COoeJUHEHUH (YrieBOJOpObl, KUCIOPOA M a30TCOJEpKallue COEIMHEHUS, BBICOKOMOJICKYIISPHbIE
COEIMHEHMS ), JaBaTh UM Ha3BaHUs 10 cucreMatudeckoit HomeHkiarype (IUPAC)
1.5 CchopMupoBaHHOCTh YMEHUS ONPEENIATh BU/Ibl XUMUYECKOMN CBSI3U B OPraHMYECKUX COAMHEHUX (OAMHAPHbIE U KPATHBIE)
16 C(i)OpMHpOBaHHO(iTB YMEHHUSI IPUMEHSATh: MOJIOKEHUSI TEOPUU CTPOEHUs opraHuyeckux BemiecTB A.M. BytnepoBa st oObsicHEHUS
3aBHCHMOCTH CBOWCTB BELIECTB OT MX COCTAaBA U CTPOEHMSI; 3aKOH COXPAaHEHHS MAacChl BEILIECTB
2 VYrnesonopozasl. Kuciopoaconepskaiiue U a30TcoepsKaliie opraHmueckue coelnHeHusl. BbIcOkoMoeKynsipHble COeIMHEHUs
CchopMupoBaHHOCTh YMEHHI NMPUBOJUTH TPUBHAJIBHBIC Ha3BAHHs OTAEIbHBIX OPraHUYECKUX BEIECTB (ITHIIEH, MPOIMMUJICH, alleTUJICH,
2.1 STWIEHIJIMKOJb, TJIMLUEpHUH, (eHols, (opMalbIerusl, ameraibJerujl, MypaBbuHas KHCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAs KHCIIOTA,
CTeapMHOBasl KMCIIOTA, III0K03a, GPYKTO3a, Kpaxmall, LIeJUTI0103a, TIHUIIKH)
ChopmHrpoBaHHOCTh YMEHUN XapaKTEpHU30BaTh COCTaB, CTPOCHUE, (PU3NYECKUE U XMMHUYECKHE CBOMCTBA THIMHYHBIX MpPEICTaBUTENEH
29 Pa3NUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJICH, MPONWJIEH, alleTuieH, Oyraauen-1,3, metunOyranuen-1,3, Oenszou,

MCTAaHOJI, 9TaHOJI, STUJICHTJIMKOJIb, INIMICPUH, Q)eHon, alCTaIbACT U/, MypaBbrHAad U YKCYCHasA KHCJIOTHI, I'TFOKO3a, KpaxMall, [CJIII0JI034a,
AMHUHOYKCYCHas KI/ICJ'IOTa)




C(bOpMI/IpOBaHHOCTB YMCHUA WIUIIOCTPUPOBATL T'CHCTUYCCKYHO CBA3b MCKAY THIMWYHBIMU TMPCACTABUTCIIAIMU PA3JIMYHBIX KJIIACCOB

23 OpPraHUYECKUX BELIECTB YPABHEHUSIMHU COOTBETCTBYIOIIMX XUMHUUECKUX PEAKLUI C HCIOIb30BAHUEM CTPYKTYPHBIX (hopMyI

24 CchopMupoBaHHOCTh YMEHHS XapaKT€pPH30BaTh MCTOYHUKU YIIIEBOJOPOJHOTO ChHIPhbS (He(Th, MPUPOAHBIA Tra3, yrojb), CIOCOOBI HX
1epepabOTKU U MPAKTHUECKOE IPUMEHEHHE IPOIYKTOB epepaboTKU

3 XuMus U Ku3Hb. Pacuérsl

CchopMupoBaHHOCTb YMEHUH BIIQJETh CUCTEMON 3HAHUH OO0 OCHOBHBIX METOJaX HAy4YHOIO [O3HAHMs, UCIIOJIB3YEMbIX B XMUMHUM IpPU

3.1 M3YYEHUH BEIIECTB M XMMHUYECKUX SIBICHUHU (HAONIO/IeHHE, W3MEPEHUE, HIKCIEPUMEHT, MOJCINPOBAHKE), UCIOIb30BATh CUCTEMHBIC
XUMUYECKHE 3HAHUS JUIsl IPUHATHUS PEIIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

39 CdhopMupoBaHHOCTh YMEHHI COOIIOATh MpaBWiIa MOJH30BaHUSA XMMHUYECKOH MOCYJOH W J1a0OpaTOpHBIM OOOpPYIOBaHHMEM, a TAKKE
IIpaBUjIa OOpALLEHMs C BEILIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMHU 110 BBIIIOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB
ChopMupoBaHHOCTh YMEHHI IJIAHWPOBATh M BBIOIHATh XUMHYECKUN HKCHEPUMEHT (NPEBpALICHHUS OPTraHWYECKHX BEIIECTB NpHU
HarpeBaHUU, MOJYyYEHHUE STUIIEHA U U3yUEHHE ero CBOMCTB, KAUECTBEHHbIE PEAKLIMU OpPraHUYECKUX BEUIECTB, JeHaTypalus OelIKoB Mpu

3.3 HarpeBaHWH, [[BETHHIC PEAKLIUU OEIKOB) B COOTBETCTBMHU C IMPAaBHJIAMH TEXHHKH O€30MaCHOCTH MpU OOpalIeHHH C BEIIECTBAMHU U
1a00paTOpHBIM ~ 000pYy/IOBaHHMEM; MPEJICTAaBIATh pe3yabTaThl XMMHUYECKOIO SKCIIEpUMEHTa B (QOpMe 3amucH ypaBHEHUH
COOTBETCTBYIOILINX PEeaKUui 1 (HOPMYIHPOBATH BHIBOABI HA OCHOBE ITHX PE3YJIbTATOB

34 CdhopMupoBaHHOCTb YMEHMI IPOBOJIUTH BHIYUCIICHUS 10 XMMUYECKMM YPaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBAa UCXOIHOTO BEIIECTBA
WA IPOIYKTA PEAKIIMU TI0 U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX BEIIECTB HIIU MPOIYKTOB PEAKIIHH)

35 ChopMupoBaHHOCTb YMEHHMH KPUTHUECKU aHAJIM3UPOBATh XUMUYECKYI0 HH(OPMAIIHIO, [T0JIy4aeMYyI0 U3 pPa3HbIX UCTOYHUKOB (Cpe/icTBa

' MaccoBoi nHpopMaluu, cetb IHTepHET U ipyrue)

ChopMupoBaHHOCTb YMEHHI COOJIIOATh MpaBUiIa 3KOJIOIMYECKH LEeNIecO00pa3HOro MoBeIEeHUs B ObITY U TPYAOBOM AEATENbHOCTH B

36 HENSAX COXPAHEHHS CBOETO 370POBbS W OKPYKAIOMIEH MPHPOTHON Cpebl, 0CO3HABATh ONACHOCTH BO3JCHCTBUS HA YKMBBIE OPTraHU3MBI

OTpeIeIEHHBIX OPraHMYEeCKHX BEIIEeCTB, MOHMMas cMbica mnokazatens IIJIK (mpeaenbHO AONMYCTMMON KOHLIEHTpAIMM), MOSICHATH Ha
IpUMepax crocoObl YMEHbIIEHUS U PEJOTBPAIICHUS X BPEIHOTO BO3/IEHCTBUSI HA OPTaHU3M YeJIOBEKa




11 KJIACC

Kon IIpoBepsiemble MpeAMeTHbBIE Pe3yJbTaThl 0CBOEHHSI 0OCHOBHOI 00pa30oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero oo0pa3oBaHus
1 Teopernueckne OCHOBbI XUMUU
Bnanenue cucremoil XMMHUYECKMX 3HaHUM, KOTOpas BKJIIOYAET: OCHOBOIOJAralolive MOHATUS (XMMHUYECKUN BIIEMEHT, aTOM, DJIEKTPOHHAS
oboyiouka aroma, S-, p-, d-2JIEKTPOHHBIC OpPOHMTAM aTOMOB, MOH, MOJICKYJa, BAJIICHTHOCTB, 3JEKTPOOTPHLATEILHOCTh, CTEICHb OKUCIICHUSI,
XUMHUYECKasl CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN O0BEM, KpHUCTalIMYecKash pemerka, TUIbl XUMHYECKHX peakUud (OKUCIUTENbHO-
11 BOCCTaHOBHTEIIbHBIC, 3K30- U JHAOTEPMUYECKHE, PEaKIMd HOHHOTO OOMEHa), PacTBOP, 3JCKTPOJIMTHI, HEIJICKTPOJIUTHI, HIIEKTPOIUTUYECKAS
JMCCOLIMAIUS, OKHUCIHUTEIb, BOCCTAHOBHUTENb, CKOPOCTb XUMHUYECKOW pEaKIMH, XUMHYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEopus
ANEKTPOIUTHYECKON auccorumanuu, [lepuoauueckuii 3akon J[.M. MenaeneeBa, 3aKOH COXpaHEHHs] MACChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN
SI3BIK XUMUH, (PaKTOJIOTMYECKHE CBEJEHHS O CBOMCTBAaX, COCTaBe, MOJYYEHUH U OE30MaCHOM HCIHOJIb30BAHUU BAXKHEHMIIUX HEOPTaHUYECKHX
BEIIIECTB B OBITY U MPAKTUYECKOM JAEATEILHOCTH YEIOBEeKa
CdopmupoBaHHOCTH YMEHHI BBISABIATH XapaKTePHbIC MPU3HAKU U B3AUMOCBSI3b U3YYCHHBIX MOHATUH, IPUMEHSATh COOTBETCTBYIOIINE MTOHS TUS
1.2 IIPU OIMCAHUH CTPOCHUSI U CBOMCTB HEOPIaHUUYECKUX BEIIECTB U UX IPEBPAIICHUN; BBISBIATh B3aUMOCBA3b XUMUYECKUX 3HAHUI C MOHATUAMU
Y TIPEJICTABICHUSMHU JPYTUX €CTEeCTBEHHOHAYYHBIX MPEAMETOB
13 BnageHue OCHOBHBIMM METOJaMH HAY4YHOI'O I103HAHUS BELIECTB U XUMHUYECKUX SBJICHUN (HAOIIOJEHHE, W3MEpPEHHUE, SKCIIEPUMEHT,
' MOJIETUPOBAHUE)
ChopMUpOBaHHOCTh YMEHUH OIMPEIEIIATh BAJICHTHOCT U CTEIIEHb OKMCIICHUS XUMHUYECKUX DJIEMEHTOB B COCITUHEHHSAX PA3IMYHOIO COCTaBa,
14 BUJI XUMUYECKOW CBsI3U (KOBaJIGHTHAs, HIOHHAsI, METAJUIMYECKas, BOJIOPOAHAS) B COSAMHEHUSX, TUIl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (ATOMHas, MOJIEKYJIsIpHAasl, MOHHAs, METAJUTMYECKast)
1.5 CdhopMupoBaHHOCTh YMEHUH ONPEENATh XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COSTMHEHUIN
16 CdopmupoBaHHOCTh YMEHMS KIacCU(PUIMPOBATh XUMUYECKHE PEAKIIUU 10 Pa3IMYHBIM IPU3HAKaM (YHCITY U COCTAaBY PEarupyrolIuX BEIECTB,
TEII0BOMY 3G (eKTy peakiMy, H3MEHEHUIO CTEeNIeHeH OKUCIECHHsI SJIEMEHTOB, 00paTUMOCTH PEAKLIMH, YYACTHIO KaTalu3aTropa)
17 ChopMrpoBaHHOCTh YMEHHMH COCTABIIATh YPAaBHEHHUS PEaKUUN pa3IMYHbIX THUIIOB, MOJHBIE UM COKpAUIEHHbIE YpaBHEHUS PEAKIMH MOHHOTO
' 0o0MeHa, YUUTBIBasl YCIOBHSI, TPU KOTOPBIX 3TU PEAKLIUU MIYT 10 KOHIA
18 CdopmupoBaHHOCTH YMCHI/I'I?I IPOBOAMTH pEaKLUU, MNOATBEP)KIAIONINE KAaueCTBEHHBIM COCTaB pPa3MUHBIX HEOPraHMYECKUX BEIIECTB,
pacrno3HaBaTh OIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BELIECTB
19 ChopmMrpoBaHHOCTh YMEHUN PACKPHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOTO
OayaHca 3TUX peakuui
1(')1 ChopMupoBaHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEAKIIUU OT Pa3IMUHBIX (PAaKTOPOB
11 ChopmupoBaHHOCTH YMEHHI OOBSICHITH XapakTep CMEIIEHHs] XUMUYECKOT0 paBHOBECHS B 3aBUCMOCTH OT BHEILIHEr0 BO3JEHCTBUS (PUHIUI
1 Jle Illarenne)
2 OO6mast U HeopraHuyeckasi XUMus
21 CdhopMupoBaHHOCTh YMEHHI packpbiBaTh cMbIcia Ileproauueckoro 3akona J[.M. MeHeneeBa 1 1€MOHCTPUPOBATh €0 CUCTEMATH3UPYIOILYIO,
OOBSICHUTENIbHYIO M POTHOCTUYECKYIO (PYHKIIMH
2.2 ChopMupoBaHHOCTh YMEHHUIH XapaKTepH30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHMX 3JeMeHToB 1—4 mepuojnoB Ilepmomuueckoii




2.3

cucTeMbl XuMHuueckux anemeHToB [I.M. MeHzaeneeBa, UCTIONb3ys MOHITUS «S-, P-, O-3JIEKTPOHHBIC OPOMTANIN», «IHEPIeTHUECKHE YPOBHMY,
OOBSCHITh 3aKOHOMEPHOCTH W3MEHEHHUs CBONCTB XMMHYECKHX 3JIEMEHTOB M HMX COCIMHEHHMH IO mepuojaM W rpymnmnam [lepuoaudeckoit
CHUCTEMBI XUMHUYECKUX 3jieMeHTOB J[.U. MenaeneeBa

CdopMHUpPOBaHHOCTh YMEHUM XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHME XMMHYECKHE CBOMCTBA HEOPTAHMUYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
IMOATBCPIKAATh CYHICCTBOBAHUC TE€HETUUECKOU CBSI3H MCKAY HCOPraHMYCCKMMHU BCIICCTBAMU C ITOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHUX
XUMUYECKUX PEAKITUi

2.4

ChopMupoBaHHOCTh YMEHUH yCTaHABIMBATh MPUHAAIE)KHOCTh HEOPTaHWUYECKHX BELIECTB IO MX COCTaBYy K ONpeNenéHHOMY Kiaccy (Tpymie)
coeIMHEHUH (IIpOCThIe BEIIECTBA — METAJIbl U HEMETAJLJIbl, OKCUbI, OCHOBaHMsI, KUCIOThI, aM()OTEpHbIE TUIPOKCUIBI, COJIN)

2.5

2.6

ChopMupOBaHHOCTh YMEHUH HCIIOJIB30BAaTh XUMHUECKYIO CUMBOJIUKY JUIS COCTABJICHUS ()OPMYIT BEIIECTB U yPAaBHEHUH XUMHUYECKUX PEaKIIHiA,
cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTAEIbHBIX HEOPraHMUYECKUX BELIECTB (yrapHbIM ra3, YrieKUCIbIi ra3,
aMMHaK, raiéHasi U3BeCTh, Heral€Has U3BeCcTb, IUThEBAs COJA, IUPUT U JPYTUE)

CchopMupoBaHHOCTb YMEHHMH XapakTepu30BaTh (OMUCHIBATh) OOLIME XMMUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MIOATBEPK/IaTh CYIIECTBOBAHWE T'€HETUYECKOW CBS3M MEXIYy HEOPraHMYECKMMM BELIECTBAMHM C INOMOIIbI YPABHEHHMH COOTBETCTBYIOLIUX
XUMHYECKHUX PEAKIMH

2.7

ChopmMupoBaHHOCTh YMEHUHN IJIAHUPOBATh M BBINOJIHATH XUMHUYECKHI SKCIIEPUMEHT (pasjio’K€HUE MEPOKCHAA BOAOPOAa B IPUCYTCTBUU
KaTajln3aropa, ONpeAe]eHUE CpPelbl PAaCTBOPOB BELIECTB C IOMOIIbI0 YHHUBEPCAIbHOTO HMHIUKATOPA, BIMSHUE PA3IMYHBIX (AaKTOPOB Ha
CKOpPOCTh XUMHYECKOW PEaKINU, pEeaKMi HOHHOTO 0OMEeHa, Ka4yeCTBEHHBIC pPeakui Ha Cynb(]ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KaTHOH
aMMOHMSI, peLIeHHEe SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMaM «MeTais» u «HemeTamibl») B COOTBETCTBUH C NTPaBUJIaMH TEXHUKU O€30I1aCHOCTH
IpU 0OpaIlleHnH C BEIECTBAaMHU U J1a00paTOPHBIM 000PYAOBAHUEM; MPEJICTABIATh PE3YIbTaThl XMMUUYECKOTO 3KCIIEpUMEHTa B (hopMe 3amnucu
ypaBHEHMI COOTBETCTBYIOLIUX peaklui 1 (HOpMyIUpPOBaTh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTAaTOB

2.8

CdopmupoBaHHOCTh YMEHMM COOJIIOaTh MpaBUiia MOJIb30BAHUS XUMUYECKON MOCYI0iM U Ja00paTOpHBIM 000pYy/I0OBaHUEM, a TAaK)Ke IpaBHiia
oOpallleHus C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBIMOJIHEHHIO JJAOOPAaTOPHBIX XMMHUYECKHUX OIBITOB

2.9

CpopMUpPOBAaHHOCTh YMEHUN XapaKTEPU30BATh XMMHYECKUE MPOIECCHI, JISKAIME B OCHOBE MPOMBIIIUICHHOTO TOJIYY€HHSI CEPHOU KHUCIIOTHI,
aMMHaKa, a Takke CPOPMUPOBAHHOCTH MPEACTaBICHUN 00 OOIMX HAayYHBIX MPHUHIUIAX MU HKOJIOTMUYECKUX MpoOIeMax XHMHUYECKOTO
MPOU3BOACTBA

XUMHSA U )KU3HL. PacuéThl

3.1

3.2

3.3

3.4
3.5

CdopmupoBaHHOCTH MPEACTABIECHUN O XUMUYECKON COCTABIISIFOIIECH €CTECTBEHHOHAYYHONW KapTUHBI MUpPaA, POJIM XUMUHU B [TO3HAHUU SBJICHUHN
npupoasl, B (OPMHUPOBAHWU MBIIUIEHUSI M KYJIbTYphl JMYHOCTH, €€ (YHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM JUIsl peIIeHHs
MPaKTUYECKHX 3aJ1a4 U IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHHS K CBOEMY 3[I0POBBIO U IIPUPOJIHOMN cperie

ChopMupOBaHHOCTh YMEHMH KPUTHYECKH AaHAIM3UPOBATh XMUMHUYECKYI0 HH(OpPMAIMIO, MOJydaeMyl0 M3 Pa3HbIX HCTOYHHMKOB (CpeAcTBa
MaccoBOW KOMMYHHUKAIINH, CeTh VIHTepHET u apyrue)

ChopMupoBaHHOCTh YMEHHI COOJIIOATh MpaBHiia HKOJOTHUYECKU 1EIeCO00pa3HOro MOBEAECHUS B OBITY M TPYJOBOM AEATENBHOCTH B IIEISAX
COXPAHEHUS CBOETO 3J0POBbS U OKPYKAIOLIEH NPUPOTHON CPEBI

Oco3HaBaTh ONACHOCTb BO3JCICTBHS HA YKUBBIE OPraHU3MbI OINpPENEIEHHBIX BELIECTB, MOHMMAas cmblca nokasarens [1/IK, noschare Ha
IpUMepax crocoObl YMEHbIIIEHUS U MPEJOTBPAIIEHUS X BPEIHOTO BO3/ICHCTBHUS HAa OpraHU3M YeJIoBeKa

ChopMupoBaHHOCTh YMEHHUH IMPOBOAUTH BBIYMCIEHHUS C HCIOJb30BAaHUEM MOHATHS «MaccoBasl JOJsl BELIECTBA B PacTBOpE», 00BEMHBIX




OTHOIICHHUH T'a30B MPHU XMMHUYECKUX PEAKIIMAX, MACChI BEIIECTBA UM 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UIH 00BEMY
OJTHOT'O U3 YYacTBYIOIIMX B PEaKIMH BELIECTB, TEMJIOBOr0 3(h(eKTa peakiuyu Ha OCHOBE 3aKOHOB COXPAHEHUsI MacChl BELIECTB, IPEBPALLCHUS U
COXpaHEHUs SHEPTUH

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon  IIpoBepsiemblii 3j1eMeHT cOAepKaHUSA
1 TeopeTuuecknue OCHOBbI OPraHMYECKOW XUMUHU
11 [Ipenmer opranuueckoil XUMHUU: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYEHHUE B MOJYYEHHHM HOBBIX BELIECTB U MaTepuaiioB. Teopus cTpoeHus
' opranndeckux coenquHeHuit A.M. bytiiepoBa, €€ OCHOBHBIE TTOJIOKEHUS
12 CrpykTypHBIe (HOpPMYIIBI OPraHMYECKUX BEIIECTB. I 'oMonorns, n3oMepus. XMMHUECKasi CBSA3b B OPTaHHMUYECKUX COSAUHEHHSIX — OJMHAPHBIC U
' KpatHble cBsi3U. IIpeacraBienue o kinaccupuKaly OpraHn4ecKUX BELIECTB
13 Homenknarypa opraHuyeckux COEIMHEHUN (CUCTEMAaTU4ecKas) M TpPUBMAJIbHBIE Ha3BaHUS BAKHEWIIMX NPEICTaBUTENEH KJIacCoB
OpPraHUYECKUX BEILIECTB
2 YTI1eBo0pOIBI
21 AJKaHbBI: COCTaB U CTPOEHHE, TOMOJIOIMYECKHH psj. MeTaH M 3TaH — NPOCTEHIINE MPEeICTaBUTENN AJIKAHOB: (PM3UUECKHUE U XUMHUYECKHE
' CBOICTBa (peaKky 3aMEIIEeHNs U TOPEHUs ), HAXO0XKIEHUE B PUPOJIE, ITOJIyUEHHUE U IPUMEHEHUE
29 AJIKEHBI: COCTaB U CTPOEHUE, FTOMOJIOTUYECKUH psifl. DTUIIEH U MPOIUIEH — IPOCTEHIINE IPEACTaBUTENN aJIKEHOB: (PU3MUECKUE U XUMUYECKHE
' CBOICTBa (peaKkuyu THAPUPOBAHUS, TAIOTEHUPOBAHNUS, THIPATALMN, OKHCIECHHUS U MOJIMMEPU3aLIUN), TOJIyYeHUE U IPUMEHEHHE
23 Ankanuensl: Oyraguen-1,3 u MeTunOyTtanuen-1,3: cTpoeHue, BaxKHeWIINe XMMHUYECKHE CBOWCTBA (peakuus noaumepusanuu). I[lomyuenue
CUHTETHUYECKOT0 KayuyKa ¥ pe3UHbI
24 AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTHUYECKUH psill. AUETUIEeH — NPOCTEUIINNA MpeCTaBUTENb AIKMHOB: COCTaB, CTPOCHHUE,
¢buznyecKkue 1 XuMUYEeCKHe CBOMCTBA (peakluy THIpUPOBaHUS, FaJIOT€HUPOBAHMSI, THApATallM, TOPEHMUS] ), IOJTyYEHHE U IPUMEHEHNE
Apenbl. benszon: cocrtaB, crpoeHue, (QuU3MUECKME M XMMHUYECKHE CBOMCTBa (peakluu TajJOTeHUPOBAHUS W HUTPOBAHUS), MOJIyYEHHE U
2.5 npuMeHeHue. Tomyolr: cocTaB, CTpoeHHEe, PU3HUYECKUE U XMMHYECKHE CBOWCTBA (PEAKIMU TajJOreHUPOBAHUS M HUTPOBAHUS), TIOJIYUCHHE U
npuMeHeHne. TOKCHYHOCTh apeHOoB. I'eHeTnuecKast CBsI3b MEX]y YIIIEBOAOPOJaMH, IPUHAIEKAIUMH K Pa3JInYHbIM KJIacCaM
[Ipupoanbie UCTOYHUKY YIiIeBO0po10B. [Ipupoanslii ra3 u nonytHele HedTaHbIe Ta3bl. HedTh u e€ npoucxoxaenue. Crocods! nepepaboTKu
2.6 HEe(TH: TIEPErOHKa, KPEKUHI (TePMHUYECKHH, KaTaauTU4Yeckuil), mupoiu3. IIpoaykTel mnepepaboTKu HePTH, HUX MPUMEHEHHE B
IIPOMBINIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIYKTHI €ro nepepadboTku
3 Kucnopoacoaepxaiiue opraHiyeCKUe COEAMHEHMSI
[IpenenbHblE ONHOATOMHBIE CHUPTHL. MeETaHON M 3TaHON: CTpOoeHHe, (PU3MYecKHe M XHMHUYECKHEe CBOWMCTBAa (PEaKIUU C aKTUBHBIMU
MeTaJlJIaMH, FaJIOT€HOBOIOPOAaMH, TOPEHHE), IPUMEHEHNE. BOTOpOIHbIE CBS3M MEX/ly MOJIEKYJIaMU CIIUPTOB. [[eficTBHE MeTaHOoIIa ¥ 3TaHOJIa
3.1 Ha OpraHu3M dejoBeKka. MHOroaroMHble CHUPTHL. OTWICHIVIMKOIb M TJIUIEPUH: CTpOeHHe, (U3NYECKHe M XHUMHUYECKHE CBOWCTBa
(B3aMMO/ICHCTBHE CO MLIENOYHBIMH METalJIaMM, KadeCTBEHHAs peaklMs Ha MHOTOaTOMHbIE cIUpThl). JleificTBue Ha opraHu3M YenoBeKa.
[IpyMeHeHue TIUMLEepUHa U ATUIICHTJTUKOJIS
3.2 @DeHoJI: CTPOCHUE MOJIEKYJIbI, (Pu3udYecKre U Xumuueckue cBoiictBa. Tokcuunocts enona. [Ipumenenne penona




Anpaerunpl U KeTOHbI. (DOpMalbIerujl, aneTalbIerHI; CTPOCHHE, (QHU3NYECKHe U XUMHUYECKHE CBOWMCTBAa (pEaklUd OKHCICHHUS U

3.3 BOCCTAHOBJICHHSI, KAUECTBEHHBIEC PEAKIMH), TOJIyYeHUE U IPUMEHEHHE
OOHOOCHOBHBIE TpeeibHbIE KapOOHOBBIC KHCIOTHL. MypaBbHHAs M YKCYCHAas KHCIOTHI: CTPOCHHE, (PU3MUECKHE U XUMHUYECKHE CBOHCTBA
3.4 (cBoiicTBa, oOmIMEe [JIs KJIacca KHUCIOT, peakius 3Tepu(HuKanuu), mojydyeHue U mnpuMeHeHue. CTeapruHOBas U OJEMHOBAsi KUCIOTHI Kak
MIPEJICTABUTENIN BBICIINX KapOOHOBBIX KHCIOT. MbIia KaK COJU BBICHINX KapOOHOBBIX KHCIIOT, UX MOFOIIIEE JACHCTBHE
35 CrnoxHble 3(pupbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHUCHOT. ['muponu3 cioxubix 3¢gupoB. XKupel. ['maponus xupos. [Ipumenenue xupos.
' buonornueckas posb :KUpPOB
VYrneBoapl: cocTaB, Kiaccudukaius yrieBoJoB (MOHO-, IW- W Moiucaxapuibl). [7Ioko3a — mpocTednii MoHOcaxapua: OCOOEHHOCTH
CTPOCHHS MOJEKYJbI, GU3MUECKUE M XMMHYECKHUE CBOWCTBA (B3auMoeiicTBue ¢ ruapokcuaoM meau(ll), okucneHne aMMuaqHbIM pacTBOPOM
3.6 okcuna cepebpa(l), BoccraHoBieHre, OpPOKEHHE TIIFOKO3bI), HAXOXKJCHUE B MPUPOJE, NMPUMEHEHHE, Omojoruyeckas poiab. PoTocHHTE3.
@®pykTo3a Kak M30oMep Iioko3bl. Kpaxman u nemnono3a kak npupoaHsie nonuMepsl. CTpoeHue Kpaxmaia U 1ennoo3sl. dusnueckue u
XUMHUYECKHE CBOMCTBA KpaxMaina (TUIPOIN3, KAUeCTBEHHAs! PEAKIIHS C HOI0M)
4 A30TcoaepKale OPraHUuYECKUE COCTMHEHUS
41 AMUHOKHUCIOTHI KaKk amM(poTepHble Oprannueckue coequHeHus. dOusnueckue 1 XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe TIUIUHA).
' buonornueckoe 3HaueHne aMUHOKHUCIOT. [lenTuast
49 benku xak mpupoHbIe BBICOKOMOJCKYISpHbIE coeAnHeHus. [lepBuyHas, BTopuyHasi U TPETUYHAs CTPYKTypa OenkoB. XMMHUECKHE CBOWCTBA
0eJIKOB: TMAPOJIN3, AEHATypalusl, KAUECTBEHHbIE pEaKLIUK Ha OeIKu
5 BricOKOMOIIEKYIISIpHBIE COEAMHEHUS
51 OCHOBHBIE TTOHATHUSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN: MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BEHO, CTETIEHb MOJIMMEPHU3AIUH, CPETHSS
MoJIeKyJisspHas Macca. OCHOBHbBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUN — OJIMMEpHU3allis U MOJMKOHIEHCALIUs
59 DKCIepUMEHTaIbHbIE METO/Ibl M3YUYCHHSI BEIIECTB U UX MPEBPAIICHHUI: 03HAKOMIJICHHE ¢ 00pa3liaMu MIPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH,
macTMacc, KayuaykoB. [lodyuyeHrne CHHTETHYECKOro KayuyyKa U pe3uHbI
11 KITIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 Teopernueckne OCHOBBI XUMHUH
XUMHUECKUH 351eMeHT. AToM. SIIpo aToma, U30TOMBI. DIEKTPOHHAs 000JI0YKa. JHEPTETUUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTAIIH,
11 S-, p-, d-amemeHTbl. OCOOCHHOCTH paclpelesieHUus] AJIEKTPOHOB 1O OpPOMTAISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX IEPHOIOB.
DneKTpoHHasi KOHPUTYypalns aTOMOB
[lepuonnueckuit 3akoH u Ilepumonuueckass cucrema xumudeckux siemeHToB [[.M. MenneneeBa. CBsi3b NEPUOJUYECKOrO 3aKOHA U
12 [Tepuonuueckoit cucrembl xumudeckux saeMeHToB .M. MeHnneneeBa ¢ COBpPEMEHHOW TeOpUEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
' W3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB M 00pa3yeMbIX MMM TPOCTBIX W CIOKHBIX BEIIECTB MO TpyNIaM U MepuojaM. 3HaueHUe
MEPUONYECKOTO 3aKOHA B PA3BUTHH HAYKH
Crpoenue BemiecTBa. XMMHUUYECKasi CBs3b. BUIbI XUMHUYECKOM CBSI3M (KOBaJEHTHAs HEMOJIApHAs M MOJISIpHAsl, MOHHAs, METaJUIMYeCcKasi).
1.3 WNonbl: kaTHOHBI W aHWOHBI. MexaHW3Mbl 00pa30BaHUs KOBAJICHTHOM XHMMHYECKOW CBs3M (OOMEHHBIH W JOHOPHO-AKIENTOPHBIN).
Bonopoanas cBsi3b
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BaneHTHOCTB. DneKTpooTpULIaTeabHOCTh. CTENeHb OKUCIEHUS

BemectBa MOJICKYJIPHOI'O W HEMOJICKYJIIAPHOI'O CTPOCHHA. 3aK0H IIOCTOSHCTBAa COCTaBa BCIIICCTBA. Twuner KPUCTAININYCCKUX peH_IéTOK.

1.5 3aBUCUMOCTb CBOMCTBA BEILIECTB OT THUMA KpUCTaIM4eckod pewérku. IloHaTne o aucnepcHbIX cucTeMax. VICTUHHBIE UM KOJIJIOWJHBIE
pacTBopbl. MaccoBasi 10J1s1 BEIIECTBA B paCTBOPE
1.6 Knaccudukanus Heoprannyecknx coeanHeHnil. HoMmeHknarypa HeopraHn4eckux BEIECTB
17 Xumunyeckas peakuusa. Knaccuduxamuss XMMHUYECKMX pPEaKIMii B HEOPraHWYECKOM M OpPraHM4YecKol XHMHH. 3aKOH COXPAHEHHUS MacChl
BEILIECTB, 3aKOH COXPaHEHUs U MIPEBPAILICHUS SHEPTUHU IIPU XUMUYECKUX PEAKIIUIX
1.8 CkopocTb peakinm, e€ 3aBUCUMOCTb OT pPa3InYHbIX (PAKTOPOB
1.9 Oo6parumebie peaknu. XUMU4ecKoe paBHOBecHe. DaKkTOPbI, BIUSIOIINE Ha COCTOSHUE XuMHuueckoro papHoBecus. [Ipuniun Jle [llatense
110 Onextponutuyeckas aucconuanus. CuibHbe U ciadble AMeKTpoiauThl. Cpea BOAHBIX PacTBOPOB BEIIECTB: KUCIAs, HEHTpaibHas, HIeT0YHasl.
Peakiiuu nonHoro oomeHa
1.11 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU
2 Heopraamueckast Xumus
21 Hemerannbl. [lonoxxenune HemeramwioB B Ilepuomnueckoit cucreme xumuueckux snemeHToB [I.M. MenzaeneeBa u 0COOCHHOCTH CTPOEHUS
' aToMoB. DH3MYecKre CBOMCTBA HEMETAIIOB. AJUIOTPOIHS HEMETAIUIOB (Ha IMpUMepe KUCIOpoaa, cepbl, pocdopa u yrirepoa)
29 XUMUYECKHE CBOMCTBA BaXKHEHIIMX HEMETAJIOB (Tajlor€HOB, CEpbl, a30Ta, (ocdopa, yriepoaa U KpeMHUS) U UX COSAMHEHUN (OKCHIOB,
KHUCJIOPOJICOACPIKAIINX KUCIOT, BOAOPOJHBIX coequHeHn). [IpuMeHeHne BaxKHEHTITMX HEMETAJIJIOB M KX COCIMHEHUI
Mertamnbl. [lonoxenue meramioB B llepuoanueckoit cucreme xumudeckux snemeHToB .M. MenneneeBa. OcoOeHHOCTH CTpPOEHUs
2.3 ANEKTPOHHBIX 000J04YeK aTOMOB MeTauioB. OOmue ¢uznyeckue cpoiicTBa MeTaioB. CIUIaBbl METAJIOB. DJIEKTPOXUMHYECKHH psij
HaIpsHKEHUH METaJIOB
24 XUMHYECKHE CBOMCTBA BAXHEHIINX METAUIOB (HATPUM, KalWW, KaJbIMH, MarHvii, aJlOMUHUNA, [MHK, XPOM, >XEJIe€30, MeIb) U HUX
' coeanHeHuil. O61me crnocoOkl MosyyeHust MeTayuioB. [IpuMeHeHre MeTajIoB B OBITY M TEXHUKE
2.5 ['eHeTH4eCKas CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAICKAIMX K PA3TIMYHBIM KJIacCaM
3 XUMHS ¥ )KU3Hb
31 Ponp xumum B obecrieueHUM HKOJOTUYECKOM, 3HevpreTquCK0171 Y TUIIEBON 0€30MacHOCTH, Pa3BUTHUU MeIUIMHBL. [lOHATHE O HAyYHBIX
METOJaxX MO3HAHUS BEUIECTB U XUMHUYECKUX PEaKINil
[IpencraBienust 00 OOWMIMX HAYYHBIX MPHHIMIIAX MPOMBIIUIEHHOTO IOJYYEHUsS Ba)KHEHIIMX BellecTB. YelnoBeKk B MHpe BEIIECTB U
3.2 MaTepuajoB: BaXXHEHIINE CTPOUTEIbHBIE MaTepualbl, KOHCTPYKLIHMOHHBIE MaTepHallbl, KpPackH, CTEKJIO, KepaMuKa, MaTepuaibl s
ANIEKTPOHUKHU, HAHOMAaTepraibl, OpfaHUYECKUE U MUHEPAJIbHbIE YA00peHus
33 XuMus U 370pOBbE YENIOBEKa: MPaBHJIa HCIOIH30BAHUS JIEKAPCTBEHHBIX IMPEMmapaToB, MpaBuia 0€30MacHOr0 WCIOJIb30BaHUs MPENapaToB

OBLITOBOM XMMHH B ITIOBCEIHEBHON KU3HU
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