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AHHOTANuA
Ha3Baumue Xumust
Kuace 10-11
YpoBeHb bazoBblii
Crangaprt OI'OC COO, denepanbHas 06pazoBarenbHasi IporpaMmMa OCHOBHOTO 00111ero 00pa3oBaHus

MecTto npeamera B
Y4eOHOM IJIaHe

OO1ee unco 4acoB, OTBEACHHBIX ISl H3yYSHUS XMMHH, HAa 0a30BOM yPOBHE CPEAHETO 00IIero 00pa3oBaHusi, COCTABISCT
68 yacos:

—B 10-M xJacce - 34 yaca, u3 pacuera 1 yu/4. B Hepento (34 yueOHbIC HEEIH)

—B 11-m kitacce - 34 yaca, u3 pacuera | y4/4. B Henemo (34 yueOHbIE HEJIEIH)

KoanyecTBo 4acoB

68

ean

®opMupOBaHNE OCHOB XUMHUYECKOW HAyKH KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMUS, (POPMHUPOBAHUE PAITIOHAIBHOTO
HAy4YHOT'O MBIIIUIEHHUS, CO3JaHHUE [IEIOCTHOTO MPECTABICHUs 00 OKPYXKAIOIeM MUPE KaK O €IMHCTBE IPUPOIbI U
4eJI0BEKA, IOHUMAHKE BEILIECTBEHHOIO COCTaBa OKPYKAIOILEr0 MUPa, OCO3HAHUS B3aUMOCBS3U MEXKIY CTPOCHUEM
BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMU OOJIACTSIMHM IPUMEHEHH B TPAKTUYECKOMN IEATEIIbHOCTH YeJI0BEKa.
OO01eKkynbTypHas MOATOTOBKA 00yJaroIuXcsl, BBIpaOOTKa MUPOBO33PEHUYECKUX OPUEHTUPOB, YCIIEITHOE BKIIIOUEHUE B
AKHM3Hb COLIMYMA, MPOJIOJIKEHHE 00pa30BaHMsl B PA3JIMUHBIX 00JIACTSIX, HE CBSI3aHHBIX HENOCPEICTBEHHO C XUMHUEH.

3agaun

ajanranus oOydJaroumxcs K yCIOBUSAM AMHAMUYHO pa3BUBAOIIErocs Mupa, GOpMHUpPOBaHHE WHTEIIEKTYaJbHO Pa3BUTOMN
JIMYHOCTH, CAMOCTOSITEIIbHOMY INPUHATUIO IPAMOTHBIX PELIEHUN B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsAX, CBA3aHHBIX C
BELIECTBAMH M UX MpUMEHEHHEM; (OPMUPOBAHKE KIIFOUEBBIX HaBBIKOB pEIICHUs MPoOeM, MOKCKa, aHanu3a U 00paboTKu
uH(OpMaINH, OLIEHKU C MO3UIUI IKOJOTHUECKOH 0€30IacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MPOLIECCOB
Ha OpPraHM3M 4YeJIOBEKAa U MPUPOJHYIO CpPeAy; Pa3BUTHE ITO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYAJbHbBIX U TBOPYECKUX
CIOCOOHOCTEH 00YYaIOMIMXCS: CIIOCOOHOCTH CaMOCTOATENbHO MPUOOPETaTh HOBBIE 3HAHMS 110 XUMHH B COOTBETCTBUHU C
KU3HEHHBIMU MOTPEOHOCTSMHU, HCIIOJIb30BATh COBPEMEHHbIE HMH(OPMALMOHHBIE TEXHOJOTHH MJIs MOMCKAa U aHajau3a
y4yeOHOM M Hay4YHO-IOMYNIAPHOH HHPOPMALMM XUMHYECKOT'O COJAepk aHUs; (HOPMUPOBAHHE HABBIKOB INPOBEICHUU
XUMHUYECKOT0 SKCIIEPUMEHTA; BOCIIUTaHUE YOk KAEHHOCTH B T'YMaHUCTHYECKON HAIIPABIEHHOCTH XUMUH, €€ BaXKHON POJIU
B PEUICHUU TJO00AIBHBIX MPOOJIEM PAlMOHAIBHOTO MPUPOJOINONB30BaHUS, TMOMOJHEHUS YHEPreTHUECKUX PECYpCOB U
COXPaHEHHUS MPUPOJHOTO PABHOBECHS, 0CO3HAHUS HEOOXOIUMOCTH OEPEKHOTI0 OTHOLIEHHS K IIPUPOJIE U CBOEMY 3710POBbIO,
a Takxe MpUOOPETEeHHs ONbITa MCIOIb30BaHMS MOMYYSHHBIX 3HAHUM JUIS MPUHATUS TPAMOTHBIX PELICHUH B CHUTYAIHSIX,
CBA3aHHBIX C XUMUYECKHMH SIBJICHUSIMU.

YMK

JIluaus YMK O. C. I'abpuensina. Xumus (10-11)
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HOACHUTEJBHAA 3ATINCKA

[Iporpamma 1Mo XMMHU Ha YpOBHE cpenHero oOmiero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii deneparuny,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS (eaepanibHOi 00pa3oBaTeNbHON MPOTPaAMMbl CPEITHETO
obmero oo6pazoBanus (POII COO), npencraBiaeHHbIX B DeaepaqbHOM TOCYAapCTBEHHOM
obpaszoBatensHOM cTangapte COO, ¢ yuérom Konuenumu npenojaBaHus yu4eOHOTO MpenMeTa
«Xumusg» B oOpa3oBaTeNbHbIX opranuzanusx Poccuiickoit @enepanuu, pealu3yrIUX OCHOBHbBIE
o0Opa3oBaTeNnbHbIC MPOTPAMMEBI, ¥ OCHOBHBIX TOJOXeHUH «CTpaTeruu pa3BUTHS BOCHUTAHHS B
Poccutiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbkenue IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3paboTke MpOorpaMMbl [0 XUMHUH, K OIMpe/IeIeHHI0 001Iel cTpaTeruu
o0OydeHUs, BOCHUTAHUS U Pa3BUTUS O0yUAIOUINXCS CPEACTBAMH yU4eOHOTO TpeaMeTa «XUuMHS IS
10-11 kmaccoB Ha 0a30BOM YPOBHE COCTaBWIM KoHIeNTyaiabHble mosioxeHus ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIel, COJep)KaHus, Pe3yabTaTOB OOY4YeHHUS M TPeOOBaHUN K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

XuMudeckoe  oOpa3oBaHME,  IIOJIydaeMO€  BBIMYCKHHKaMH  0O0IIeo0pa3oBaTebHOU
OpraHu3alliy, SBISETCS HEOTHEMIIEMOW YacThi0 UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPIIAIOIIIM
ATANoOM peajn3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIHX
L[EJIOCTHOM CHCTEME XHMMHUYECKOro O00pa3oBaHMsS. DTH IEHHOCTH KacaroTcs MO3HaHHUS 3aKOHOB
PUPOIBI, (POPMUPOBAHUS MHPOBO33PCHHS M OOIICH KYJIbTYphl YEJIOBEKa, a TAKKE IKOJIOTHUECKU
000CHOBAaHHOTO OTHOUICHHSI K CBOEMY 3JI0POBBIO U MPHUPOAHOMN cpene. Peanusyercss xumuueckoe
oOpa3oBaHHe OOYYAIOIIUXCS HA yYPOBHE CPEIHEr0 OOMIETo O0pa30BaHUS CPEICTBAMHU YIEOHOTO
npenMera «XUMHUS», COJEpKaHUE U MOCTPOSHUE KOTOPOTO OMPEIEIICHBI B IPOrpaMMe M0 XUMHUH C
y4€TOM CrelH(PUKNA HAYKH XUMUH, € 3HAYCHHUS B MO3HAHUM MPUPOJLI U B MATEPHAILHOUN JKU3HH
olmiecTBa, a Takke ¢ Y4ETOM OOIIMX IeJied U TMPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeHero od1ero oopazoanusi B Poccuiickoii deneparuu.

XUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPAeT 0COOYI0 pOJib B COBPEMEHHOM
[UBWJIN3AIIMU, B CO3JJaHUM HOBOW 0a3bl MarepuanbHOM KyabTypbl. OHa BHOCHUT CBOW BKJIaJa B
(dhopMUpOBaHHE PALMOHATEHOTO HAYYHOTO MBIIIJICHHS, B CO3/IaHUE [EIOCTHOTO MPECTaBICHUS 00
OKpY’KalollleM MHUpEe KaK O €IWHCTBE MPUPOJBI M UYETOBEKa, KOTOpoe (HOpMHUPYETCSs B XUMHH Ha
OCHOBE MTOHMMAaHUs BEILIECTBEHHOTO COCTaBa OKPYKAIOIIETO MUPA, OCO3ZHAHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BEIECTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JIACTSMH MPUMEHEHHSI.

TecHO B3aMMOJIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHS CTaja HEOThEMJIEMOMN
YaCThI0O MUPOBOU KYJIBTYPBI, HEOOXOIUMBIM YCIOBHEM YCIEITHOTO TPY/a U KU3HU KaXIOTO YJIeHa
obmiectBa. CoBpeMeHHass XMMHUsSI KaKk HayKa CO3UJaTeNlbHas, KaKk HayKa BBICOKMX TEXHOJOTHl
HalpaBJieHa Ha pelieHue I00ATBHBIX MPOOJIEM YCTOMUYUBOTO PA3BUTHSI YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUIIEBOM, SKOJIOTHUECKOI 0€30MacCHOCTH U OXPaHbI 310POBBA.

B coorBercTBUM € 00mMMHU IHENIMH U TNPUHIUIAMH CpelHEro oOuiero ooOpazoBaHUs
conepkanue npeamera «Xumus» (10-11 kmacchbl, 0a30BbI YpOBEHb H3YYEHHs) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO TOATOTOBKY OOYYaIOIIUXCs, HEOOXOIUMYIO WM IS
BBIPAa0OTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B IKU3Hb COIUYMA,
MIPOJIOJKEHHST 00pa30BaHUS B PA3JIMUHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsromumu npeamMeTa « XUMHEs SIBISIOTCS 0a30BbIe Kypehl — «OpraHuueckas XUMHUs U
«OO0mmas 1 HeopraHUYecKas: XUMH», OCHOBHBIM KOMITOHEHTOM COJIEP)KaHHS KOTOPBIX SIBIISIIOTCS
OCHOBBI 0a30BO¥ HAyKH: CHCTeMa 3HAHWH 10 HEOPTaHUYECKOW XUMUU (C BKIIOYCHHEM 3HAHHUHA W3
oOuieil XuMuM) U oprannyeckoil xumuu. @opMUpoBaHHE JAHHOW CHCTEMbI 3HAHUI NMPU U3Yy4YEHUU
npeaMera o0ecreurnBaeT BO3ZMOKHOCTh PACCMOTPEHUSI BCETO MHOT000pa3wsl BEIIECTB HA OCHOBE
0OIIMX TIOHSTHI, 3aKOHOB ¥ TEOPUN XHUMUH.
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Crpykrypa comepxkanusi KypcoB — «Oprannueckas xumus» u «OOmas U HeopraHudeckas
XuMHs» chopMHpoBaHa B MpOrpaMMe MO XMMHMHU HAa OCHOBE CHUCTEMHOIO IMOAXO0Ja K H3Yy4EHHUIO
yuyeOHOro marepuasia M OOYCIIOBICHA WCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWUN Ha
ONpefeNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKoil XHMHH BeELIECTBa
paccMaTpuBalOTCs Ha YPOBHE KJIACCUYECKON TEOPUU CTPOCHUSI OPraHMYECKUX COCTMHEHUM, 8 TaKKe
Ha YPOBHE CTEPEOXUMHUYECKUX U IEKTPOHHBIX MPEACTaBICHUN 0 cTpoeHuH BeuecTB. CBeneHus 00
M3y4aeMbIX B KypCe BEIIECTBaX JAIOTCS B PA3BUTHH — OT YIIIEBOJAOPOIOB JI0 CIOKHBIX OMOJIOTMUYECKHU
aKTUBHBIX coequHEHMH. B Kypce oprannueckoil XuMuM MoIy4aoT pazBuTHE CHOPMUPOBAHHBIE HA
YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs NEPBOHAYAIBHBIC MPEACTABICHUS O XUMHUYECKON CBSI3H,
KJIacCCU(UKALMOHHBIX MPU3HAKAX BEIECTB, 3aBUCMMOCTH CBOWCTB BEIIECTB OT UX CTPOEHUS, O
XMMHYECKON PEAKIIUU.

[lon HOBBIM yrioMm 3peHust B mpeamere «XuMHsS» 0a30BOro ypoBHS paccMaTpHUBaeTCs
W3YYCHHBIH Ha YypPOBHE OCHOBHOTO OOIIEro OOpa3oBaHHUS TEOPETHUYECKUN MaTepuan u
(akToNOrMuecKue CBEJICHUS O BEIIECTBAX M XMUMHUYECKON peakiuu. Tak, B 4acCTHOCTHU, B Kypce
«O0mmasi 1 HeopraHuveckas XHMHs» OOYYaroIIMMCSI MPEIOCTABISCTCS BO3MOXKHOCTH OCO3HATH
3HaYEHHUE MEePHOJUUECKOro 3aKOHa C O0IIETEOPETUYECKIX U METOI0JIOTMYECKUX MO3UIHUi, TITy0xke
MOHATHh MUCTOPUYECKOE M3MEHEHUE (DYHKIMK 3TOTO 3aKOHA — OT 0000IIamel 10 00bSICHSIOMEH 1
MIPOTHO3UPYIOLLEH.

Ennnas cucrema 3HaHMM O Ba)KHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX M
MPUMEHEHHUHU, a TaKXKe 0 XMMHYECKHX PEaKLHUAX, UX CYIIHOCTU M 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomonHsiercs B Kypcax 10 wum 11 kiaccoB  sieMEHTaMU  COAEP)KaHUs, HWMEIOIIUMHU
KYIbTYPOJIOTHYECKMM M TPUKIAJAHON XapakTep. OTH 3HAaHUA CIOCOOCTBYIOT TOHUMAaHHIO
B3aMMOCBS3U XUMHH C IPYTUMHU HAyKaMU, paCKPBIBAIOT €€ POJib B MO3HABATEIBLHON U MPAKTUUECKOM
JeSITeIbHOCTH YE€JI0BEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHS K IIPOIECCY TBOPUYECTBA B 00JIACTH
TEOPUH M TMPAKTHUUECKUX TMPUIOKEHUN XUMHUHU, TOMOTAlOT BBITYCKHUKY OPUEHTUPOBATHCA B
OOIIECTBEHHO U TMYHOCTHO 3HAUMMBIX ITPOOIeMax, CBI3aHHBIX C XUMUEH, KpUTHUECKH OCMBICTTUBATh
nHQOPMALIMI0O M TPUMEHATh €€ JUIsl TIONMOJHCHUS 3HAHWH, PENICHHS WHTCIUICKTYalbHBIX |
AKCIIEPUMEHTANbHBIX HCCIEI0BAaTENbCKUX 3a/ad. B 1emnom cojepxaHue ydeOHOro mpeaMera
«XuMUsD» JAHHOTO YPOBHS M3YyUYEHUS OPUEHTUPOBAHO Ha (POPMHUPOBAHUE Yy OOYUAIOIIUXCS
MHPOBO33PEHYECKON OCHOBBI JJisi MOHUMaHHUS (UIOCOPCKUX HACH, TaKMX Kak: MaTepualbHOE
€IMHCTBO HEOPTraHWYECKOTO W OPTraHWYECKOTO0 MHpPA, OOYCJIOBIEHHOCTh CBOWCTB BEIIECTB HX
COCTaBOM M CTPOEHUEM, MO3HABAEMOCTb NMPUPOIHBIX SIBICHUN MYTEM SKCHEPUMEHTA U PELICHUS
MPOTHUBOPEUYUN MEXKIy HOBBIMH (haKTaMH U TEOPETUUYECKHUMH TPEANOCHUIKAMHU, OCO3HAHUE POJIH
XUMHH B PEUICHHH JKOJOTHYECKHX MpoOyieM, a Takxke MpobdieM cOepekeHHs SHEPreTHYEeCKHX
PECYpPCOB, CHIPbsI, CO3/IaHUsI HOBBIX TEXHOJIOTUH U MaTEPHAJIOB.

B nnane perenus 3aay BOCIHUTAHUS, Pa3BUTHS U COIMAIM3AIMU OOYYAIOIIUXCS TPUHSATHIC
MporpaMMoOil MO XHMHH TOJIXOJbl K ONPEACTECHUI0 COACPKAHUSA W TIOCTPOCHUS TpenMeTa
npenycMarpuBaoT (OPMUPOBAHHWE YHUBEPCANBHBIX Y4YeOHBIX JAEWCTBUN, HMEIOIUX 0a30Boe
3HAYEHHE JJIsl Pa3INYHbIX BUJIOB JESATEIbHOCTU: pELIeHUs MpobieM, IOUCKa, aHainu3a u 00paboTKu
nH(pOpMalUY, HEOOXOAMMBIX Ui MPHOOPETEHUsS OIbITa MPAKTHYECKOH M HCCIeI0BaTeNbCKON
NesTeTbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU XUMUH.

B mpakTtuke npenogaBaHusi XMMHH KaK Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus, Tak U Ha
YpOBHE CpeIHEro 00111ero 00pa3oBaHus, P ONPEAETIEHUH COJIePKaTeIbHON XapaKTEePUCTUKY LeIel
M3y4YeHUs TMpeaMeTa HaNpaBJICHHUEM IEPBOCTENIEHHOW 3HAYMMOCTU TPAAUIIMOHHO MPU3HAETCS
dbopMUpOBaHHE OCHOB XHUMHYECKOM HAayKd Kak O0OJIaCTH COBPEMEHHOTO eCTECTBO3HAHMS,
MPAKTUYECKOW JESITENIbHOCTH YENOBEKA M KaK OJIHOIO M3 KOMIOHEHTOB MHUPOBOUN KynbTyphl. C
METOJAMYECKON TOYKU 3pEHHUs TAKOW MOJXO0J K OMPEETEHUIO 1eJiel M3YYeHHS MpeaMeTa SBISETCS
BIIOJIHE OTPAB/IaHHBIM.

CoracHo TaHHOM TOYKE 3pEHUS TJIABHBIMU LETISIMHU U3YYCHHUS TTpeaMeTa «XUMUs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:
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e (dopmupoBaHME CHCTEMBl XHMHUYECKUX 3HAHWH Kak BaKHEHIIeW COCTaBISIONIEH
€CTECTBCHHO-HAYYHOH KApTUHBI MHUpPA, B OCHOBE KOTOpPOH JIEKaT KIIFOUEBHIC MOHSTHSI,
(dbyHIlaMEHTaJIbHbIE 3aKOHbl M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOGHUE H
MOHMMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHYECKOTO Xapakrepa,
03HAKOMJICHUE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHuEe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAaX IO3HAHUS BEIICCTB U
XUMHUYECKUX PEaAKIUi, HEOOXOIUMBIX JUIsl MPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE
BEUIECTB M XHUMHUYECKUX SIBICHUN, UMEIOUIMX MECTO B MPUPOJE, B MPAKTUYECKON H
MMOBCEIHEBHOM JKU3HH;

e pa3BUTHE YMEHHUI U CIIOCOOOB AESITENbHOCTH, CBI3aHHBIX ¢ HAOIIOJeHHEM U 00BICHEHUEM
XUMHUYECKOTO OSKCIIEpUMEHTa, COOJIIOJIGHHEM TMpaBuUil 0e30MacHOro  OOpaleHus ¢
BEILIECTBAMH.

Hapsiny ¢ stum, conepskarenbHas XapakTepUCTHKa IIelied U 3aJad M3Y4YeHHs IpeaMmeTa B
rporpaMme Mo XMMHHM YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMHU B
cucTeMe cpeaHero ooduiero oopasoBanus. CerogHsi B MpernojaBaHUU XUMHUHU B OOJbIlel CTENeHU
OTIAETCS MPEATNIOYTCHHE MPAKTUICCKOM KOMIIOHEHTE COJICp KaHMs O0yUeHUS, ODUCHTHPOBAHHON Ha
MOATOTOBKY BBIMTyCKHUKA 00111€00pa30BaTeIbHOIN OpraHu3aIuy, BIaICIONIero He HabopoM 3HAHUIA,
a QyHKIIMOHAIBHOHN IrPaMOTHOCTBIO, TO €CTh CITOCO0AMH U YMEHHUSIMU aKTUBHOTO ITOJTYICHUS 3HAHUT
Y IPUMEHEHUS UX B PEAIbHOM JKU3HU ISl PEIICHUS TPAKTHYECKHX 3a7ay.

B cBsi3u ¢ 3TUM TIpU U3y4YeHUU npeameTa «XuMus» JOMUHHUPYIOIEe 3HAUCHHE TPUOOPETAIOT
TaKue LeIH U 33J1a4u, KaK:

ajanrtanys 00yJarInuXCs K YCIOBUSAM JHHAMHYHO Pa3BHBAIOIIETOCS MUPA, (HOPMHpPOBAHHE
WHTEJUJIEKTYallbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIIbHOMY TPHUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JXU3HCHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dhopMupOBaHHE Yy 00YJAIONIMXCS KITFOUYEBBIX HABBIKOB (KIFOYCBBIX KOMIICTCHIIHI ), IMEIOIIUX
YHHUBEpPCAIbHOE 3HAUCHHE MJIs Pa3MYHBIX BHJIOB JIEATEIBHOCTH: PEIICHHUS MpoOsieM, IMOHUCKa,
aHaym3a ¥ 00paboTku WMH(OOpPMAMU, HEOOXOMUMBIX ISl TMPUOOPETEHHS OIbITa ACSITEIHLHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IMO3HAHUM XHUMHHU, a TaKXkKe JUIsl OUEHKU C TO3MIIHMA
9KOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKUX MTPOIIECCOB Ha OPraHU3M
YeJI0BEKa U MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIHHBIX HMHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEM
oOydaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHHWS MO0 XHMHU B
COOTBETCTBUU C JKU3HEHHBIMH IMOTPEOHOCTSMH, UCIOJIH30BAaTh COBPEMEHHBbIC WH(OpMaAIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKAa M aHajuu3a y4eOHOM M HAay4YHO-TIOMYJSIpHOM MH(GOpPMAIUd XUMHUYECKOTO
COJIepKaHUS;

(dbopMUpOBaHHE U Pa3BUTHE Yy OOYYAIOMIMXCS aCCOLMATUBHOTO M JIOTHYECKOTO MBINIICHHUS,
Ha0II0JaTeIFHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO HEOOXOIMMBI, B YACTHOCTH,
MIpH IJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCITUTAHHUE y OO YJAIOIIUXCS YOSKIEHHOCTH B TYMAHUCTHYECKOW HAIIPABIEHHOCTH XUMUH, €&
BOXHOW pOJNM B PEIICHUH TJIO0AIBHBIX MPOOJIeM pPalMOHAIBHOTO MPUPOAOIOIB30BAHNUSA,
MOTIOJIHEHUSI DYHEPTETHUYECKUX PECypCOB M COXpaHEHHUs TPHUPOIHOTO PABHOBECHS, OCO3HAHUS
HE0OXOIMMOCTH OEPEKHOTO OTHOIIEHUS K MPHUPOJE U CBOEMY 3/I0POBBIO, a TaKKe MPHUOOPETEeHUs
OTIBITa WCIIOJH30BAHUS TIOJYYSHHBIX 3HAHWW IS MPUHSATHS TPAMOTHBIX PEIICHUH B CHUTYAIHSX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHHUSIMH.

B ydebnoMm mmane cpemnHero oOmiero oOpa3oBaHus mpeaMeT «XuMus» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB PeaMETHOM 001acTH «EcTecTBEeHHO-HAYYHBIE MPEAMETHD.

OO6miee yuciaO0 YacoB, OTBENEHHBIX MJIsi M3YYCHHUS XMMHH, Ha 0a30BOM ypOBHE CPEIHETO
obrmiero oopaszoBanus, coctapiseT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenro), B 11 kmacce —
34 gaca (1 gac B Hezemo).
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COJAEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKO XUMHHU

[Ipenmer opraHmyeckol XUMHM: €€ BO3HMKHOBEHHME, PA3BUTHE M 3HAYCHHUE B IOJYYECHUU
HOBBIX BEIIECTB U MaTepuaaoB. Teopus CTpoeHHs OpraHM4ecKux coenquHeHuid A. M. bytneposa, eé
OCHOBHBIC TIOJIOKEHUsI. CTPYKTypHBIE (OPMYIIBI OPraHMYECKUX BEIIECTB. | OMOIOTHS, NU30MEpPHS.
XHUMHYECKas CBA3b B OPraHUYECKUX COCAMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o kimaccu(ukanuu OpraHMYECKUX BeriecTB. HomeHkiaTypa OpraHu4ecKux
COeMHEHMH (cucTeMaTHuecKas) U TPUBUAIbHbIC Ha3BaHUS BaXKHEHIIMX MpeICTaBUTENCH KIaccoB
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHUsl BEIIECTB UM MX IPEBPALICHUN: O3HAKOMIJIEHHE C
o0pa3liaMu OpPraHMYeCKHUX BEIIECTB M MaTepualaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPraHMYECKUX BEIECTB, HAOIOICHNE U ONMCAHNE IEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALLICHUIO
OpPraHWYECKUX BEIIECTB IIPH HArpeBaHUU (IUIABJICHHE, OOYTIIMBAaHUE U TOPCHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, TIOMOJIOTHMYECKMH psA. Meran W 3TaH — MpoCTeHlIne
MIPEJICTAaBUTENN ANKAHOB: (pU3MUECKHe U XUMUYECKUE CBOWMCTBA (pEaKlUy 3aMEIICeHHs] U TOPEHUs),
HaxO0KJICHUE B MPUPOJIC, TTOJIYICHHE U IPUMEHECHHE.

AJIKEHBI: COCTAaB M CTPOCHHUE, TOMOJIOTMUECKUH psAL. DTUIEH U NPONUJIEH — MpOCTeHIIne
MPEJICTABUTEIM QJIKCHOB: (U3MYECKUE M XHMHYECKHE CBOWCTBA (pEakiuu TUAPUPOBAHHUSA,
raJlor€HUPOBAHUS, THIPATALUY, OKHCIICHUS U MIOJIMMEPHU3alliN ), OTYyYeHHE U TPUMEHEHUE.

Ankaguensl: OyramumeH-1,3 u MerwiOyramueH-1,3: cTpoeHHE, BaKHEHIINE XUMHYCCKHEC
cBoiicTBa (peakius noiauMmepusanuu). [lonyyeHre CHHTETHUECKOTO KayuyKa U Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUSI, TOMOJIOTMUECKUN psAll. AUETHIIEH — IPOCTEHIIHIA
MIPE/ICTaBUTENb AlKMHOB: COCTaB, CTpoeHue, (U3NYECKMEe U XMMHYECKHE CBOICTBa (peakuuu
THAPUPOBAHUS, TAIIOTCHUPOBAHUS, TUPATAIINH, TOPEHUS ), TTOJTYYCHUE U TIPUMEHECHHE.

Apenbl. benszonm: coctaB, cTpoeHue, (uU3MUECKMEe M XHUMHUYECKHE CBOWMCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBaHUS), IOJy4Y€HHE U TNpuMeHeHue. Tonyon: cocmas, cmpoenue,
Quzuueckue u xumuieckue c80UCMBA (PeaKyuu 2ai02eHUpPOSAHUs U HUMPOBAHUL), NOJyYeHue U
npumernenue.  ToOkCHMYHOCT  apeHOB. ['eHeTmyeckas CBSI3b  MEXKIy  YIJIEBOJOPOJAMHU,
MIPUHAJISKALIMMHI K pa3IMYHbIM KJlaccaMm.

[IpuponHble MCTOYHHMKHU YTIEBOAOPOAOB. [IpupoaHblii Ta3 W MONMyTHBIE HE(PTSIHBIC Ta3bI.
Hedts u e€ npoucxoxaenne. CriocoOsl nepepadoTku He)TH: IEPETOHKA, KPEKUHT (TePMHUECKUIA,
KaTAIUTUYECKHi ), muposu3. [IpoaykTsl mepepaboTku HEPTH, UX TPUMEHEHNE B TPOMBIIIICHHOCTH
1 B ObITy. KaMeHHBIH yTroib U MPOAYKTHI €0 nmepepadoTKH.

DKCHEePUMEHTAIBHBIE METOJIBI M3Y4YEHUsSl BEIIECTB W MX IPEBpAIICHUN: O3HAKOMJICHHE C
oOpa3iamMu IIacTMacc, KaydykoB U pe3uHbl, Koiekiuu «Hedptb» u «Yromp», MoaenupoBaHue
MOJIEKYJT YTII€BOIOPOI0B U T'aJIOT€HONIPOU3BOAHBIX, IPOBECHNE IPAKTUYECKON pabOThI: MOTyYEeHHE
ATUJIEHA U U3YYE€HUE €0 CBOMCTB.

Pacuérnebie 3anaun.

Brruncnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO
BELIECTBA UM MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJJTHOTO M3 UCXOJHBIX
BEILIECTB UJIU ITPOJYKTOB PEAKIINN).

Kucnopoacoaepxanye oprannyeckne coeinHeHUst

[IpenenpHBIE OMHOATOMHBIE CHOUPTHL. MeTaHON U OJTaHON: CTpOoeHHue, (u3uveckue u
XUMUYECKHE CBOWMCTBA (peakiuu C AKTUBHBIMH METaJVIaMH, TajJOT€HOBOJOPOJAMH, TOPEHHE),
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IpuMeHeHne. BogopoiHble CBsI3U MEX Ay MOJIEKYJIaMH CIIMPTOB. JleficTBME MeTaHOJa U 3TAHOJIA Ha
OpraHu3M 4YeJoBeKa.

MHOroaTOMHBIE CIIUPTHI. DTHUIICHTIMKOIb U TIIULEPUH: CTPOSHHE, PU3NUECKUE U XUMHUUECKUE
CBOMCTBA (B3aMMO/ICHCTBHE CO LIEJIOYHBIMU METAJUIAMH, KAUECTBEHHAsl PEaKLUs Ha MHOIOaTOMHbIE
cnupthl). JlelicTBre Ha OpraHu3M uenoBeka. [IpuMeHenne runepuHa u 3TUICHTJIUKOJIA.

®deHou: cTpoeHHE MOJIEKYJIbl, GU3NYECKHEe U XUMUYeCcKHe cBoicTBa. TOKCHYHOCTH (heHoa.
[Tpumenenue peHona.

Anbnerupl U kemonwl. DopManberu, aleranbIeru: CTpoeHne, (pu3nIeckue U XuMU4ecKue
CBOMCTBa (peaklMH OKHUCICHHS U BOCCTAHOBJICHHS, KAUYECTBEHHbIC PEAKIMH), MOIy4YEeHUE U
IIPUMEHEHHE.

OAHOOCHOBHBIE TIPEJENIbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbUHas M YKCYCHasi KHCIIOTBHI:
CTpoeHue, (pU3NYecKue U XMMHUYECKHe CBOMCTBaA (CBOMCTBa, o0IIME Ul Kilacca KUCJIOT, peakuus
sTepuUKaAMK), TMOodydeHHue | npuMeHeHne. CTeapuHOBass U OJEUHOBAas KHUCJIOTHI Kak
IIPEJCTaBUTENIN BBICIIMX KAPOOHOBBIX KUCIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOlIEe ACHCTBUE.

CrnoxHble 3(Upbl Kak MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. ['Maposn3 cioXHBIX 3(QUpPOB.
AKupsl. I'maponus xupos. [Ipumenenune xupos. buosornueckas posib KUPOB.

VYraeBopl: cocTaB, Kiaccu(ukauus yrieBofoB (MOHO-, IW- U MoJucaxapuibl). [roko3a —
MPOCTEHIINA MOHOCAXapua: OCOOEHHOCTH CTPOEHHS MOJIEKYINbl, (PU3MYECKHE W XUMUYECKUE
cBOMcTBa (B3auMojeiicTBue ¢ ruapokcuaom mMeau(ll), okucienue aMMuauHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBieHHE, OpOKEHHE TIIOKO3bI), HAXOXKIEHHE B MPHPOJE, NPUMEHEHHE,
6uosiornyeckas posb. otocunres. Ppykro3a Kak U30Mep IIIIOKO3bI.

Kpaxman u neminono3a kak OpUpojHble nosuMepbl. CTpoeHHEe KpaxMmala U LEJUIFOJIO3bI.
dusnueckue U XMMUYECKHUE CBOMCTBA KpaxMaia (THAPOJIN3, KaUeCTBEHHAs! PEaKLUs C HOJIOM).

OKClepUMEHTAJIbHBIE METO/bl HM3YYEHHUS BEUIECTB M MX IPEBPALICHUI: NpPOBEACHUE,
HaOJI0ICHNE U OMMCAaHUE IEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbIE PEAKIINU
OJIHOATOMHBIX CHHUPTOB (OKUCJIEHHE OdTaHoia okcuaoM Meau(ll)), MHOroaTOMHBIX CHUPTOB
(B3ammogelicTBue TiMIepuHa ¢ ruapokcuaoM meau(ll)), ampnerugoB (OKHCIEHHE aMMHAYHBIM
pactBopoM okcuna cepedpa(l) u rugpoxcunom menu(ll), B3aumozeiicTBue kpaxmana ¢ HOAOM),
MIPOBE/ICHUE NMPAKTHUECKONW pabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHUCIIOTHI.

Pacuérneble 3anaun.

Bbruucrienus o ypaBHEHHIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BELIECTBA UM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO U3 UCXOTHBIX
BEIIECTB WM MPOJIYKTOB PEAKLIUH).

A3oTcoiepikalie opraHn4eckie CoeIMHEHusI.

AMHUHOKHCIIOTH Kak aM(OTepHble OpraHuYecKue coequHeHus. PU3NUecKue U XUMHUECKue
CBOMCTBAa aMUHOKUCIIOT (Ha mpuMepe MniKHa). buonoruyeckoe 3HaueHne aMuHOKUCHOT. [lenTuast.

benkn kak HpUPOAHBIE BBICOKOMOJIEKYJISIDHBIE cOoelMHEHHUdA. llepBuuHas, BTOpUYHas H
TpeTHYHasi CTPYKTypa OenkoB. XHMHYECKHE CBOICTBa OEJIKOB: TUIPOJIM3, JeHaTypalus,
KayeCTBEHHbIE PEaKMU Ha OEJIKH.

DKcrepuMEHTAIbHbIE METOJAbl M3YYEHHs BELIECTB W HUX IMpPEBpallleHui: HaONIIoJeHuE HU
OIMCaHME JIEMOHCTPALMOHHBIX OMBITOB: JIEHATYypalusi OEJIKOB MPU HArpEeBaHHUM, IIBETHBIE PEaKIUH
O€eJKOB.

BbicokomonekyIsipHbIe COeUHEHHSA

OcCHOBHbIE TIOHSATUS XHMHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHMI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTENIEHb NOJUMEPU3ALINH, CPEIHASA MOJEKYIsApHas Macca. OCHOBHBIE METOBI
CHHTE3a BBICOKOMOJIEKYJIPHBIX COETUHEHUN — MOJIMMEPU3alnsl U OJTUKOHICHC AL

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALEHUI: O3HAKOMIIEHUE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayUyKOB.

Me:xnpeaMeTHbIE CBSI3U.
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Peanuzanus MEXNpeAMETHBIX CBA3€H NpU U3yuyeHUM opraHuyeckoil xumuu B 10 kiacce
OCYILECTBIISIETCS YePE3 UCIIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHMH, TaK ¥ OHATHH,
SIBJIIOILMXCS] CHCTEMHBIMHM ISl OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKJIA.

OO1u11e ecTeCTBEHHO-HAyYHbIE MTOHITHSA: SIBJICHUE, HAYYHBIH (akT, TMIIOTE3a, 3aKOH, TEOpHs,
aHamu3, CUHTE3, Kiaccu(ukauus, MEePUOAUYHOCTh, HAONIOJEHUE, HU3MEpEHHE, HKCIEPHUMEHT,
MOJIETIUPOBAHUE.

®dusuka: MaTepus, FHEPIUsl, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SJHEPI€TUYECKUN YPOBEHb,
BEIIECTBO, TeJ0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, (PU3MUYECKHE BEIMUYMHBI U €AMHULBI UX
U3MEpEHUsl.

buonorus: kierka, opraHusM, Ouocdepa, oOMeH BeLIECTB B OpraHu3Me, (OTOCHUHTES,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (O€IKH, YIIeBOIbI, )KUPBI, (DEPMEHTHI).

I'eorpadus: MuHepabl, FOPHbIE TOPOJIbL, TIOJIE3HbIE HCKOIIAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorys: NUILEBbIE NPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOIIHE CPEACTBA,
JIEKapCTBEHHbIE M KOCMETUYECKHE IpenapaTsl, MaTEpUabl U3 UCKYCCTBEHHBIX U CHUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHUU

Xumudeckuil asneMeHT. AToM. Sapo aroma, U30TONBL. DJEKTPOHHAs 00OJIOYKA.
DHepreTUYeckre ypOBHH, MOAYPOBHH. ATOMHBIC OpOMTamH, S-, P-, O- 3memenTsl. OCOOCHHOCTH
pacmpesieNieHuss JJIEKTPOHOB MO OpOHUTANsIM B aTOMax JJIEMEHTOB MEPBBIX YETHIPEX IMEPUOJIOB.
DneKTpoHHas KOHPUTYpAIIHS AaTOMOB.

[lepuonnueckuii 3akoH u Ilepuomuueckas cucrema xumuyeckux daeMmeHToB JI. U
MenpneneeBa. CBs3b MEPUOANIECKOTO 3aKOHA U [leproanyeckoi CUCTEMbl XUMHYECKUX AJIEMEHTOB
J. . MenneneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs
CBOMCTB XUMHUYECKHX IJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB IO TPyIIaM U
nepuoaaM. 3HaueHUe NepPUOJUIECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

Crpoenue BemiecTBa. XUMHYECKas CBsA3b. Buabl XuMHUYeCKOW CBsI3M (KOBaJeHTHas
HEeMoJsIipHas W TMOJspHAas, HMOHHAs, MeTaludeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOM
XUMUYECKON CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOPHBINA). Bomopomnas cBsi3b. BaneHTHOCTS.
DNeKTpooTprULaTeNbHOCTh. CTeneHb OKUCIeHU. IOHbI: KATHOHBI U @HUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH TOCTOSIHCTBA COCTaBa
BEIeCTBA. THIBI KPUCTAUNIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOWCTBA BEHIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[lonsiTue o aucnepcHbIX cucTemax. VMICTMHHBIE U KOJUJIOMJHBIE pacTBOpbl. MaccoBas A0is
BEILIECTBA B paCTBOPE.

Krnaccudukanus HeopraHnueckux coeuHeHuil. HoMeHkaTypa HEOpraHM4ecKux BeIIeCTB.
['enernueckas CBsI3b HEOPTAHUYECKUX BEUIECTB, MPUHAJICKAINX K PA3JIMYHBIM KJIaccaM.

Xumuueckass peakius. Knaccudukanuss XUMHUECKUX pPEAKIMid B HEOPTaHUYECKOW W
OpPraHN4YeCKOM XMMHUHU. 3aKOH COXPAaHEHHWsS MacChl BEHIECTB, 3aKOH COXPAHEHHS U TMPEBpALICHUS
SHEPTUH MPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakuuu, €€ 3aBUCHMOCTb OT pa3lIM4YHBIX (QakTopoB. OOpaTUMbIE peaKIHH.
Xumnueckoe papHoBecue. DakTopsl, BIUAIOLIINE HA COCTOSHUE XUMUYECKOT0 paBHOBecHs. [IpruHuumn
Jle UlaTtense.

DnekTponuTuueckas auccornuanus. CuinpHble U crnadble 31eKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEUIECTB: KHUCAsl, HEUTPaAJIbHAS, IEIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
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DKCTepUMEHTATBHBIE METO bl M3YUCHHSI BEIECTB U UX MPEBPAIICHHI: TEMOHCTPAIIHSI TaOJIUIT
«Ilepuognyeckas cucrema xumudeckux syemeHToB J[. M. MennpeneeBa», u3ydeHue Mojelnei
KPUCTAUNIMYECKUX PEHIETOK, HAONIOJCHUE W OINUCAHHE JIEMOHCTPAIIMOHHBIX M JaOOpaTOPHBIX
OTIBITOB (pa3joKeHUE MEpPOKCHUIa BOAOPOJA B MPUCYTCTBUU KaTallM3aTopa, OMpEesieHUue Cpelibl
pPacTBOPOB BEIIECTB C MMOMOINBIO YHHBEPCAIBLHOTO WHIMKATOpa, PEAaKIUW HOHHOTO OOMEHa),
MIPOBEJICHUE MPAKTHUECKON paboThl «BiusHue pa3nuyHbIX (PAKTOPOB HAa CKOPOCTh XUMHYECKON
peaxkuum».

Pacuérnebie 3anaun.

Pacuérel 110 ypaBHEHUSAM XMMHUYECKUX PEAKLMH, B TOM YUCIE TEPMOXMMHYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATUS «MACCOBas J0JIs BEILIECTBAY.

Heoprannueckasi xumust

Hewmeramnsl. [Tonoxenue HemeTtamwioB B [lepuonueckoi cucteMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB. PU3NUYECKUE CBOMCTBA HEMETAIIIIOB. AJIJIOTPOIIUS
HEeMeTaJUIOB (Ha MpuUMepe Kuciaopoaa, cepsl, pocdopa u yrieposa).

XUMHUYECKHUE CBOWCTBA BAKHEHIIMX HEMETaNIOB (TaJloTeHOB, Cepbl, a3zoTa, (docdopa,
yriaepoaa U KpeMHUs) U UX COSIUHEHHH (OKCHIIOB, KHCIOPOJICOAEPKAIIUX KHUCIOT, BOJOPOIHBIX
COCIMHCHHI).

[IpuMeHeHne Ba)KHEUILIUX HEMETAJIOB U UX COCIUHEHUHN.

Meramnsl. [lonoxxenune MeramuioB B Ilepuoanueckoi cucreMe XUMUYECKUX demMeHToB /[I. 1.
MenpeneeBa. OcCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX O0OJOYEK aTroMOB MeTauioB. OOmue
¢usnveckne cpoiicTBa MeTawioB. CIIIaBpl METAUIOB. DIJIEKTPOXMMUYECKUU DSl HaNpsHKEHUH
METaJUIOB.

XUMHYECKHE CBOMCTBA BAKHEUIITUX METAJUIOB (HATPUA, KaJlui, KAJIbIMI, MAarHUH, A TFOMUHHM,
LUHK, XPOM, KEJIe30, MEJ/Ib) U KX COCTUHEHHH.

OO6mre ciocoObl oy4deHHust MeTayuIoB. [IprMeHeHe MeTayuioB B OBITY U TEXHUKE.

DKCIepUMEHTAIbHBIE METO/Ibl U3YUEHHUs BEUIECTB U UX MPEBPALICHUN: U3YYEHHUE KOJUICKIUU
«MeTtamsl U cIIaBbl», 00pa3L0oB HEMETAIOB, PEIIEHNE SKCIIEPUMEHTANIBHBIX 33/a4, Ha0Jt01eHNe
U OMNHCAHME JEMOHCTPAIMOHHBIX W Ja0OpaTOPHBIX OMNBITOB (B3aUMOJEHCTBUE THIIPOKCH]IA
TIOMUHHUSI C PACTBOPAMH KUCIIOT U IIEI0UYeH, KaYeCTBEHHBIE PEAKIIMY Ha KATHOHBI METAJLIOB).

Pacuérneie 3amaun.

Pacuérbl Macchl BemiecTBa UM 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEILECTBA, Macce
Wik 00bEMY OIHOTO M3 YYAaCTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl Macchl (00BbEMa, KOMMUYECTBA
BEIIECTBA) MIPOJYKTOB PEAKIUH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XUMUA U )KU3Hb

Ponp xumum B 00€CTICUEHHH KOJIOTHYECKOM, YPHEPTreTUYECKON U MHUIIEBON 0€30MacHOCTH,
pa3BuTuu MeauuHbL. [IoHATHE 0 HAYYHBIX METOAAaX MO3HAHMS BEIIECTB U XUMHUUECKUX PEaKIIHil.

[Ipeacrasnenus 06 oOMUX HAYYHBIX MPUHIMIAX MPOMBIILIEHHOTO MOTYYEHUSI BaXKHEHIIINX
BEIIECTB.

UenoBek B MHpe BEHIECTB M MaTE€pUAJOB: BAKHEHIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBbIE MaTepualibl, KpacKu, CTEKJIO, KepaMuKa, MaTepuanbl s 3IIEKTPOHUKH,
HaHOMaTepHaIbl, OPTAaHUYECKHUE U MUHEPAIbHBIC YIOOPECHHUS.

XuMus ¥ 310pOBbE YEIOBEKA: IIPABUIIA UCIIOIb30BaHUS JIEKAPCTBEHHBIX MTPENapaToB, IpaBuiIa
0€301acHOTO UCIOJIb30BAHUS TIPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHON KU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXImpeIMeTHBIX CBSI3el MpU M3y4yeHUU OO0IIel M HeopraHuueckoi xumuu B 11
KJIaCcCe OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHNUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U
TIOHSATUH, SBIISIOMIMXCS CUCTEMHBIMHU TSI OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mIue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4HBIN ()aKkT, TUTIOTE3a, 3aKOH, TEOPHs], aHATU3,
CHUHTE3, Kiaccuukanus, MEepUOJUYHOCTb, HAOJIOEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHHUE, SIBJICHUE.
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dusuka: marepusi, dHEprHs, Macca, aToM, 3JEKTPOH, NPOTOH, HEHUTPOH, HOH, H3O0TOII,
PaIMOaKTHBHOCTh, MOJICKYJa, JSHEPreTUYECKHH YpPOBEHb, BEILECTBO, TENO, O0BEM, arperatHoe
COCTOsSIHHUEC BCIIICCTBA, (I)I/ISI/I‘ICCKI/IG BCJIMYMHBI U CANMHUIBI KX U3MCPCHHA, CKOPOCTh.

Buornorus: kieTka, opranusm, 3Kocucrema, onocepa, Makpo- 1 MUKPO3JIEMEHTbI, BATAMUHBI,
O0OMEH BEIIIECTB B OpraHu3Me.

[eorpadusi: MUHEpaIIBI, FOPHBIE OPOJIBI, [IOJE3HBIC UCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHomorus: XUMHYECKast MNPOMBINIJICHHOCTb, MCTAJUIYPTrHd, HNPOU3BOJACTBO CTPOUTCIIBHBIX
MaTepHaoB, CEJIbCKOX 035 HCTBEHHOE HPOU3BO/ICTBO, HHIIeBast HPOMBIIUICHHOCTb,
d)apMaHeBTI/I‘-IeCKaSI IMPOMBINIJICHHOCTD, IPOU3BOJACTBO KOCMCTUUCCKHUX ITPCIIapaToB, IMPOU3BOACTBO
KOHCTPYKIMOHHBIX MaTePHAJIOB, 3JIEKTPOHHAS IIPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.
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HNIJAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 1O XUMHWHW HA
BA30BOM YPOBHE CPEJHEI'O OBIIIETI'O OGPAZOBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBinuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOSHHS 00yUJaIOIIMMHUCS ITPOTpaMM
cpeanero obmero oOpa3oBaHUs (JIMYHOCTHBIM, METAaNpeIMETHBIM M HpeaMeTHbIM). HayuHo-
METOJIMYECKOI OCHOBOM U1 pa3pabOTKH IIAHUPYEMBIX Pe3yIbTaTOB OCBOEHUS IPOTPAMM CPETHETO
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHCTEMHO-JESTEIBHOCTHBIM IOJIXOJOM B CTPYKTYpe JIMYHOCTHBIX
pe3yabTaTOB OCBOSHUS MpeaMeTa «XUMUsS» Ha YPOBHE CPEAHEr0 O0IIero oOpa3oBaHMs BBIJICICHBI
CJIETYIOIIIE COCTABISIONINE:

OCO3HaHME OOYYAIONIMMHUCS POCCHMCKON TPaXTAHCKONW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEJICICHHUIO;

HaJTMYMe MOTUBAIUU K 00YYCHUIO;

L[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN JMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINK 0a30BOM HAYKH XHMUH;

TOTOBHOCTh M CIHOCOOHOCTh OOy4YarolIMXCsi PYKOBOACTBOBATHCS B CBOEH JESTENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, IPUCYILIMMHU  LEJIOCTHOM CHCTEME XUMHYECKOIO
o0pa3zoBaHUs;

HAJIMYHE MTPABOCO3HAHUS IKOJIOTHIECKON KYIBTYPhI H CIIOCOOHOCTH CTaBUTh LIEIH M CTPOUTH
KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHUS IIpeIMeTa « XUMUSD) JOCTUTAIOTCS B €IMHCTBE YUEOHOH U
BOCHHUTATEIbHOW JIEATEIbHOCTH B COOTBETCTBHM C T'YMAaHUCTUYECKUMH, COLUOKYIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM M HJ€aJlaMd POCCHUMCKOr0 TIpa)[aHCKOIo OOIIecTBa,
NPUHATHIMU B OOIIECTBE HOPMAMHM U TpaBUJIAMH MOBEACHUS, CIOCOOCTBYIOMIMMH IpolieccamM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS JTMYHOCTH OOYJaOLIHXCSI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUSA MpeaMeTa «XUMHS» OTPakaroT cHOpPMHUPOBAHHOCTH
OTIbITa MIO3HABATEIBHON U MPAKTHUECKOH EATEIbHOCTH 00yUaIOUIMXCs 110 pealn3aiy NPUHATHIX B
00I11eCTBE LIEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpamaaHCKOro BOCIUTAHMSA

OCO3HaHMs OOYYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB M 00s3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MIPaBOIOPSIIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMaxX M TMpaBUJIaX MEXKIMYHOCTHBIX OTHOILIECHUW B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOpYECKON AEATENbHOCTH NMPHU CO3JAHUU yYEOHBIX HPOEKTOB,
pelIeHnr y4yeOHbIX U MO3HABATENIbHbIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY B apTyMEHTHI IPYTHX MpU
aHaJIM3€ Pa3IMYHbIX BUJOB yUeOHOU NeSTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUYECKOMY U HAyYHOMY HacJIeJUI0 OT€YECTBEHHONW XUMMUH;

YBa)KEHHsI K IPOIIECCY TBOPUYECTBA B 0OJIACTH TEOPUH M MPAKTUUECKOTO MPUMEHEHUS XUMUH,
OCO3HaHHUS TOTO, YTO JOCTH)KEHUS HAYKU €CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIOASHHH, KPOIOTINBBIX
9KCIIEPUMEHTAJIBLHBIX [IOUCKOB, TIOCTOSIHHOTO TPYZAA YYEHBIX U IPAKTHKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYUEHUH U MOCIEIYIONIEM aHalu3€e nH(OpMalun
0 MEPENOBBIX JOCTHKEHHUAX COBPEMEHHOW OTEUECTBEHHOW XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHMS;

CIIOCOOHOCTH OLICHMBATh CHUTYallMH, CBS3aHHbBIE C XMMHUYECKHUMH SIBJICHUSIMH, U TPUHUMATh
OCO3HAHHBIE PEIICHNUs, OPUEHTUPYSICh HA MOPaIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;
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FOTOBHOCTM OLIECHUBAaTh CBOE IIOBEACHUE W TOCTYNKHA CBOHUX TOBapUUIEH C MO3ULHUN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI ITUX TOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MMOHMMAaHUS IIEHHOCTEH 3J0pOBOro M Oe3omacHOro oOpa3za JKW3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICHXUYECKOMY 37]0POBbBIO;

coOJTr0IeHHsI TIPaBUIJI OE30IIaCHOTO OOpAIEHUs C BEIIECTBAMU B OBITY, IIOBCEIHEBHOM JKM3HU
U B TPYAOBOM JEATEIBHOCTH;

MMOHUMAaHUS IIEHHOCTH TIPABUJI WHIUBUIYAIbHOTO M KOJUICKTUBHOTO 0€30MacHOT0 MOBEACHUS
B CUTYALUX, YTPOXKAIOIIKNX 3J0POBbIO U JKU3HU JIFOJIEH;

OCO3HAHUS TMOCJICACTBUM M HENPHUATHS BPEAHBIX MPHUBBIYEK (YIMOTPEOJEHUS aTKOToJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHKATUBHOW  KOMIIETGHTHOCTH B  Y4eOHO-HCCIEIOBATEIILCKOW  JIeATEIHHOCTH,
0OIIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUAX JESITCIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYaCTHE B PEIIEHUH NPAKTUYECKHX 33Ja4 COLUAIBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPaKTHICCKOMY H3y4eHHUIO TPOo(hecCuii pa3InyHOro pojia, B TOM YHCJIC Ha OCHOBE
MPUMEHEHUSI MPEAMETHBIX 3HAHUH 110 XUMUU;

YBAXKEHUS K TPYLY, JIFOJSAM TPyAa U Pe3yabTaTaMm TPYIAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHUYalbHOW TpaeKkTopuu oOpazoBaHwus, Oymyien
npodeccun U peanm3anuyd COOCTBEHHBIX XKHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS:

9KOJIOTHUYECKU I1eJIeCO00Pa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HUCTOYHHMKY CYIIECTBOBAHUSA
’KM3HHU Ha 3emIe;

MMOHUMAaHHUS TJ00AJLHOTO XapaKTepa SKOJOTHYECKHX IMPOOJIeM, BIMSIHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHIKEHUH XUMHH JUIS PEIICHUS BOIPOCOB
PalMOHAIBHOTO MPUPOAOIIOIb30BAHHUS;

AKTUBHOT'O HETIPUSTHUS IEUCTBUN, TPUHOCALIMX BPEIl OKPYKAIOLIEN IPUPOIHOM Cpelie, YMEHUS
MIPOTHO3UPOBATH HEOIArOMPHUSATHBIE SKOJIOTHUECKHUE TOCIEACTBUS MPEATPUHUMAEMBIX TEHCTBUM U
MpeA0TBpAIATh UX;

HAJIMYUSL PA3BUTOIO DKOJIOTHYECKOTO MBIIUICHUS, SKOJOTMYECKOW KYJIbTYpPhI, OIBITA
JEATEIIbHOCTH  DKOJIOTMYECKOM  HANpPABIEHHOCTH, YMEHUsS  PYKOBOJACTBOBATHCA HMH B
MO3HABATEIbHOW, KOMMYHUKATHBHON M COIMAJIBLHOM MPAKTHKE, CIOCOOHOCTH M YMEHHUSI aKTHUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMoPoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOILLIECTBEHHOM MPaKTUKU;

MOHUMAaHUS CNeuu(PUKM XUMUU KaK HayKd, OCO3HaHHMS €€ poilu B (HOPMUPOBAHUU
palMOHABFHOTO HAYYHOT'O MBIIIIEHUS, CO3AaHUM IETOCTHOTO MPEACTABICHUS 00 OKpY)Karolem
MHPE KaK O €IMHCTBE MPUPOJIBI U YEIOBEKA, B IIO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEN U PELIEHUN
po0JIeM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCO0OM 3HAYMMOCTH XHMMHH MJII COBPEMEHHOW UWBUIM3AlUU: B €6
T'YMaHUCTHYECKON HAMpaBiICHHOCTH M BaXHOW pOJIM B CO3JaHUM HOBOW 0a3pl MaTepuanibHON
KYJIbTYpPbI, PEIICHUU TI00ANBbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHUS YETIOBEUECTBA — CBHIPHEBOM,
SHEPTETUYECKOMN, MUIIEBON M IKOJIOTHIECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTICUeHUN
YCIOBUH YCHENIHOTO TPYAA U IKOJIOTHUYECKU KOMGPOPTHOM KU3HU KaXI0T0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAYyYHOM TPAMOTHOCTH: TIOHUMAHHUS  CYIIHOCTM  METOJAOB  IO3HAHUA,
HCIONIb3YEMBIX B ©CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJIb30BAaTh MONy4YyaeMble 3HAHUS IS
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aHaJIM3a U O0BSCHEHUS ABJICHUN OKPYKAIOIIET0 MUPA U MPOUCXOAIINX B HEM U3MEHEHUH, YMEHHS
JenaTb 00OCHOBAaHHbIE 3aKJIIOUEHHs] HA OCHOBE HaY4HBIX ()aKTOB U MMEIOLIUXCS JAHHBIX C IEIIBIO
II0JIy4€HUs JJOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEJIBHO MCIOJIb30BATh XUMHUECKUE 3HAHUS JUIs pelieHus npodieM B
peaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpEca K MO3HAHUIO U HCCIIEN0BATENIBCKON JESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPHIBHOMY O0Opa3oBaHHI0O W CaMOOOpPa3OBaHHIO, K
aKTUBHOMY IOJyYEHHIO HOBBIX 3HaHUI 110 XUMHH B COOTBETCTBHHM C )KU3HEHHBIMU IOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX cepax MmpohecCHOHATBHON 1eATeIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS yUeOHOTO MpeaMeTa «XUMUs» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HaUMMbIC U1 (DOPMHUPOBAHHMS MHUPOBO33PEHUS OOYYAIOIMIUXCS MEXKIUCITUTUIMHAPHbBIC
(MexnpeaMeTHbIC) O0IIeHAYyYHBIE TOHATHUS, OTPAXKAIOIINE 1IEJIOCTHOCTh HAYYHOM KapTHHBI MUpA U
crenu(uKy METOJOB IMO3HAHUS, HCIOJIb3YeMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO,
SHEPTHUsI, ABJICHHUE, TPOIIECC, CUCTEMA, HAYYHBIN (aKT, IPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, KCCIICIOBaHNE, HAOIIOICHNE, H3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpcajbHble yueOHbIE AeHCTBUS (I103HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISATUBHbIE),
obecneunBaromue GopmupoBanue (QYHKIMOHAIBLHOM T'PAMOTHOCTH M COLMATBHOW KOMIIETEHIIUH
o0OyJaromuxcs;

CIIOCOOHOCTh oOyuaromuxcs HCIT0JIh30BaTh OCBOCHHBIC  MEXIUCIUIUIMHAPHBIC,
MHUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAJIbHbIC yUeOHbIE IEHCTBHS B IO3HABATEIILHOM M COITMATIbHON
MPaKTHKE.

MeTtanpeaMeTHple  pe3yibTaThl OTPAKAOT OBIAJCHHE YHHBEPCATHHBIMUA  YUCOHBIMU
M03HABATEIbHBIMU, KOMMYHHUKAaTUBHBIMU U PETYISATUBHBIMH JICHCTBUSMHU.

OBJjajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE AeHCTBHS:

CaMOCTOATENbHO  (GOPMYIHpPOBATh U  aAKTYaJIU3UpPOBaTh MPOOJIEMy, BCECTOpPOHHE €&
paccMaTpuBarth;

OTpeNeNsaTh IENN JeITeNbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU UX JIOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BAaTh IIPU OCBOCHHUU 3HAHUU HpI/IéMBI JJOTUYCCKOT'O MBIIUJICHUS — BBIACIATH
XapakTepHble TMPU3HAKK TIOHATUW ¥  yCTAHABIMBaTh WX B3aMMOCBSA3b, HCIOIB30BaTh
COOTBCTCTBYIOIIUEC ITOHATUA TJIA 06”I)$ICHCHI/I$I OTACJIIBbHBIX q)aKTOB n ﬂBﬂeHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(DUKAIIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHaBJIMBATh NPUYIUHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUYECKUE pacCyXJeHus (MHAYKTUBHBIE, IeyKTUBHBIC, IO aHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH M IPOTUBOPEYUS B PAcCCMaTPUBAEMbIX SIBJICHUSIX, (OPMYIUPOBATH BHIBOJBI U
3aKJIFOYEHUS;

INPUMCEHATL B IMPOLCCCC IMO3HAHUA, HCIOJIB3YEMBIC B XWMHU CHMBOJIMYCCKUC (3HaKOBI)IC)
MOJIeTIH, TTPe0Opa3OBhIBATh MOJAEIBHBIE TPEICTABICHUS — XUMUUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMHueckas popmyiia, ypaBHEHHE XUMUYECKOW peakliiy — P PEIIEHNH Y4eOHBIX T0O3HABATEIbHbBIX
W TPAKTUYECKUX 3a7ad, MPUMEHITh Ha3BaHHBIE MOJENIbHBIC MPEICTABICHUS MJIs BBIIBICHUS
XapaKTCPHBIX MMPU3HAKOB U3Yy4AaC€MbIX BCIICCTB U XUMHYCCKUX peaKHHf/’I.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIaZICTh OCHOBAMU METOJJ0B HAYUYHOT'O IMMO3HAHUA BEIIECCTB U XUMHUYCCKUX peaKum‘/'I;

dbopMynupoBaTh LEAM M 3aJa4d  HCCIEIOBAHUS, WCIONB30BaTh IIOCTABICHHBIE U
CaMOCTOATENIHO C(OPMYITHPOBAHHBIC BOTIPOCHI B KQU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(hopMUpOBaHUS TUTIOTE3HI TI0 TPOBEPKE MPABUILHOCTH BBHICKA3BIBAEMBIX CYKICHHIA,
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BJAJIeTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUS M TPOBEACHHUS YYCHUUYECKHUX
HKCIEPUMEHTOB, COBEpPILICHCTBOBATH YMEHHUS HAOMIONATh 3a XOJOM IIPOIEcCa, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (OpPMYIHPOBATH OOOOMICHHS ¥ BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH DPE3YJIbTaTOB HCCIIEAOBAHMS, COCTaBJIATh OOOCHOBAHHBIA OTYET O MPOJETAHHOU
pabore;

IPUOOPETATh ONBIT YYEHUYECKOM UCCIIE0BATEIBCKON U POEKTHOM 1€ TEIbHOCTH, IPOSIBIIATH
CIOCOOHOCTh ¥ TOTOBHOCTH K CAaMOCTOSITEIbHOMY HOUCKY METO/OB PEIICHHs IPAaKTUYECKUX 3aad,
IIPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(pOpMaLUU (Hay4HO-TIONYJIsIpHAs JIUTepaTypa
XMMHAYECKOTO COJEp)KaHUs, CHpaBOYHBIE TOCOOMs, pecypcsl VHTepHeTa), aHaIM3HpPOBATh
MH(GOPMALHIO pa3IMYHBIX BUAOB U (YOPM IIPEICTABICHHSI, KPUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTh
Y HETIPOTUBOPEUUBOCTH;

(GbopMynMpoBaTh 3ampochl M IPUMEHSATh pa3jIMyHble METOAbl IpPU IOMCKE U 0TOOpe
nHpopMany, HEOOXOJMMOI IS BBIMIOJIHEHHUS YI€OHBIX 33a]a4 ONPEIeIEHHOTO THIIA;

IpUOOpeTaTh OMNbBIT HCIOJb30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMpaTh ONTUMalbHYIO (OpMY IpeacTaBleHUs HHPOpPMaIUU (CXEeMbl,
rpaduku, TuarpamMmbl, TaOJIULblL, PUCYHKHU U IPYTHUE);

HCIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEJCTBA IPU pabOTE ¢ XUMUUECKOM HH(pOpMALIHEH:
NPUMEHSATh MEXIpeIMeTHbIe ((pU3NYecKue W MaTeMaTH4eCKHue) 3HAKW W CHUMBOIBI, (HOpMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

WCIIOJIB30BATh M MIPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OBgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJTaeMOW TEMbI B XOJ€ AMAJIOra W/WiIH IUCKYCCHH,
BbICKa3blBaTh UJAEHU, (HOPMYIUpPOBATb CBOM  IPEUIOKEHUS  OTHOCUTENIBHO  BBIOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNaTh C Mpe3eHTalueil pe3ylbTaTOB I103HABATENbHOU JEATENBbHOCTH, MOIY4YE€HHBIX
CaMOCTOSITENTFHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPY BBIMTOJIHEHHNH XUMHYECKOTO IKCIIEPUMEHTA,
MPAKTUYECKONH PabOTHI MO MCCIEJOBAHUIO CBOMCTB M3Yy4aeMbIX BELIECTB, peaju3alld y4eOHOTO
npoekta W (OPMYIHPOBATH BBIBOJBI IO pe3yiIbTaTaM NPOBEAEHHBIX MCCIEIOBAHUN ITyTEM
COI'JIACOBAHUS MO3ULUH B X0/ 00CYKIeHUS U 0OMEHAa MHEHUSIMH.

Ogiaenne yHUBEPCAJIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO IO3HABATENBHYIO JESTEIbHOCTD,
ompenenss e€ 1eNd W 3aJa4d, KOHTPOJHPOBATH W IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
Ipe/UlaraeéMblii  aJrOpuT™M JAEUCTBUM NpH BBHINOJHEHUM YYEOHBIX M HMCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Haubosiee 3PPEKTUBHBIN COCOO MX pElIeHHs C YYETOM IOIYYEHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIISAITH CAMOKOHTPOJIb CBOEH JEATEILbHOCTH Ha OCHOBE CaMOAHAJIM3a U CAMOOIICHKH.

MHNPEAMETHBIE PE3YJBbTATHBI

10 KJIACC
[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUs OTPaXKatoT:
c(hOpMHUPOBAHHOCTh TPEICTABICHUA O XMMHUYECKON COCTABISIONICH E€CTECTBEHHO-HAYIHOU
KapTUHBI MUPA, POJIM XMUMHUHU B TIO3HAHMM SIBICHUH MPHUPOABI, B (HOPMHUPOBAHUH MBIIUICHUS H
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMON IJisi pEIICHUS
MPAKTUYECKUX 3a/lad M DJKOJOTHYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U
MPUPOIHOM CpeJIe;
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BJIAICHUE CUCTEMOM XMMMUYECKUX 3HAHUMN, KOTOpask BKJIKOYAET: OCHOBOIIOJIATAIOIINE TIOHATHS
(XMMHUYECKMIl DJIEMEHT, aToM, »JJEeKTpOHHas O000JIoYKa aToMa, MOJEKYJla, BaJEHTHOCTD,
AJIEKTPOOTPHUIIATEILHOCT, XMMHYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaIlléHHast), MOJIb, MOJIIpHAs Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIA CKelleT, (yHKIMOHAIbHAs
rpymnmna, paaukai, U30Mepusi, H30Mepbl, FOMOJIOTMYECKUH PsiJ, TOMOJIOTH, YIJIEBOAOPOIbl, KUCIOPO.
U a30TcoJepXkKalliue COeAUHEHNs, MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJIIPHbIE
COEJIMHEHMS); TEOPUU U 3aKOHBI (TEOpUsl CTPOEHUSI OpraHndeckux Bemects A. M. bytneposa, 3akoH
COXPaHEHMs MacChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUH A3bIK XMMUU; MUPOBO33PEHUECKHUE
3HAHUA, JIEKallUe B OCHOBE IOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XUMMUYECKUX SIBICHMH,
(aKTOJIOrMYECKUE CBEIECHUS O CBOWCTBAaX, COCTaBE, MOJIyY€HUM W O€30IacHOM HCIOJIb30BAHUU
BOXHEUIIINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOH IEATETFHOCTH YEIIOBEKa,

c(OPMHUPOBAHHOCTh YMEHUH BBIABIISITH XapaKTE€PHbIE IPU3HAKU MOHIATUHN, yCTaHABIMBATh UX
B3alMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIME IOHATHSA INPU ONHCAHUM COCTaBa, CTPOEHUS U
IIPEBpAILEHNI OPraHNYECKUX COENHEHUIH;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJB30BaTh XMMHUYECKYI0 CHUMBOJHUKY MJISi COCTABIICHHSA
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (HOpMYT OpraHMYECKUX BELIECTB U
YpaBHEHUH XMMMUYECKUX PEaKLUi, U3rOTABJIMBATH MOJEIM MOJIEKYJl OpPraHMYECKHX BEIECTB JJIs
WUTIOCTPALUH UX XMMHUYECKOTO M IIPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIHMBATH IMPHHAJICKHOCTh HM3YYEHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTaBY U CTPOEHUIO K OIPEeIEHHOMY KJlacCy/TpyIie COeJUHEHUH (YIIeBO0POIbI,
KHCIIOPOJI M a30TCOJIEpIKaIll€ COEIUHEHUS, BBICOKOMOJIEKYJISIPDHBIE COEIMHEHHA), JaBaTh UM
HazBaHusl o cucreMatuueckor HomeHknatype (IUPAC), a Takxke npUBOIUTH TpUBHAIBLHBIC
Ha3BaHMsI OTJENbHBIX OPraHMYECKUX BEUIECTB (3TUJIEH, NPOIMWIEH, AlleTUJIEH, 3TUJICHIJIMKOJIb,
rnuueput, ¢eHon, ¢GopManbAerull, aueTaabAeru]l, MypaBbUHas KHCIOTa, YKCYCHas KHUCIOTA,
OJIEMHOBAsI KUCJIOTa, CTEApUHOBAs KUCJIOTA, IIH0K03a, GPPYKTO3a, KpaxMaJ, LelIi0103a, [IIUIHH);

C(OPMHUPOBAHHOCTh YMEHHUS OIPENENATh BUABl XHMHYECKOM CBSI3M B OpraHHMYECKUX
COEUHEHUSX (OJIMHAPHBIE U KPATHBIE);

C(OPMHUPOBAHHOCTb YMEHHS TNPUMEHSTH IIOJIOKEHUSI TEOPUM CTPOEHHUS] OPraHUYEeCKHUX
BeuiectB A. M. BytnepoBa s 00bSCHEHHS 3aBUCHMOCTH CBOMCTB BEILECTB OT HMX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHEHUS MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh COCTAB, CTPOEHHE, (PU3NUECKHE U XUMHUECKHE
CBOWCTBA THUIMHMYHBIX MPEACTaBUTENICH pa3IMUHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (MeTaH, 3TaH,
STUJICH, TPOMWJIEH, aleTwieH, Oyraauen-1,3, merunOyramuen-1,3, OeH30J, METaHOJ], AITAHOI,
STUJICHIJIMKOJb, TJIMIEPUH, (EHOJI, alleTalbleru],, MypaBbuHas M YKCYCHas KHCIOTHI, IJIOKO3a,
Kpaxmall, LeJII0J103a, aMUHOYKCYCHas KHUCIIOTa), WUIIOCTPUPOBATH T€HETHUYECKYIO CBSI3b MEXAY
HUMH YPaBHEHHUSIMHM COOTBETCTBYIOIIMX XHMHYECKUX PEAKIHUH C HCHOJIb30BAHUEM CTPYKTYPHBIX
(opmyu;

c(OPMHPOBAHHOCTh YMEHHS XapaKTE€PU30BaTh UCTOYHUKH YTJIEBOJOPOAHOIO CHIphbs (HE(DTH,
MPUPOJHBIN Ta3, yrojb), crocoObl UX NepepadOTKHM U IMPaKTUUYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHUI NMPOBOJUTH BHIYMCIEHUS MO0 XUMUYECKUM YpaBHEHHUSIM (MaccChl,
00bEMa, KOIMYECTBAa HCXOJHOTO BEIIECTBA MIIM MPOAYKTA PEaKIMM MO U3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIECTB WJIN MIPOJYKTOB PEAKIIH);

c(OPMHPOBAHHOCTh YMEHHUIl BIIQJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METO/aX HAayYyHOIO
MO3HAHUS, UCIOIb3YEMbIX B XUMUHU MTPH U3yYEHUH BEIIECTB U XUMUUECKUX sBJIEHUH (HaOII01eHuE,
U3MEpeHue, HKCIEPUMEHT, MOJAEITUPOBAHNE), UCTIONIb30BATh CUCTEMHbBIE XMMHUYECKHE 3HAHUS JUIs
MPUHATUS PENICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYAllUsX, CBSI3aHHBIX C BEIIECTBAMH H HX
PUMEHEHHEM;
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c(OPMHPOBAHHOCTh YMEHHUH COONIIOATh MpaBHJia MOJIb30BAHUS XUMHUYECKOW MOCYIOH H
Ja00paTOpHBIM O00OPYIOBAaHUEM, a TAK)KE IMpaBWja OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSMH 110 BBIITOTHEHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATh U BBINOJHATH XUMHYECKUNH HKCHEPUMEHT
(npeBpallleHus OPraHUYECKUX BEIECTB NpPU HArpeBaHUM, IOJIyUEHUE 3TUJIEHA U U3YyYEHHUE €ro
CBOMCTB, KaUeCTBEHHBIC PEAKIIMU OPraHUYECKUX BEILECTB, JIeHATypalusi OEIKOB MPH HAarpeBaHUU,
[[BETHBIE PEAKIMH OCJIKOB) B COOTBETCTBUU C MIPABUIAMU TEXHUKM 0€30MacCHOCTHU IPU OOpaIIeHUH ¢
BEUIECTBAMH U JIAOOPATOpPHBIM OOOPYIAOBAaHMEM, MPEACTABIATh PE3YJIbTaThl XHUMHUYECKOIO
SKCIEpUMEHTa B (pOpMe 3aIHCH YPAaBHEHUI COOTBETCTBYIOIIMX PEAKIHiA U (GOPMYTUPOBATH BBIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCT yMEHUH KPUTHUYECKH aHATU3UPOBATh XUMHUECKYI0 HH(MOpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil unopmanuu, UHTepHET U Apyrux);

c(OPMHPOBAHHOCTh yMEHHUI COONMIOAAaTh MpaBUia OSKOJOTUYECKH —LEIeco00pa3HOro
MOBE/ICHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LIEJISIX COXPAaHEHUS CBOETO 3/10POBbS 1 OKPYKaroIen
IIPUPOJHOM Cpenibl, OCO3HABaThb ONACHOCTh BO3JEHCTBUS Ha YKUBBIE OpPraHU3MBbl ONpPEAEIEHHBIX
OpraHMYECKUX BEIIeCTB, MOHMMAas cMbici mokasarens [IJIK, moscHATh Ha mpumepax crocoObl
YMEHBILEHUS U IPEJOTBPAIICHUS UX BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIs O0YYaIOIIUXCSI C OTPAaHMYEHHBIMHI BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHUE IPUMEHATH 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOAX IMMO3HAHUS BEIIECTB M XUMHUECKUX SIBJICHUN;

JUISL CJIETIBIX U CIAOOBUIANIMX OOYYarOUIMXCSA: YMEHHE UCIOJIb30BaTh PelbeHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitis muist 3anvucu XuMHIeCKUx GopMyi.

11 KJIACC

[IpenMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4eckasi XUMHUsD OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUI: O XUMHUYECKOW COCTaBIIAIOLICH €CTEeCTBEHHO-HAyYHOH
KapTHHBI MHUpA, POJIM XMMHUHU B TIO3HAHUU SIBICHUW TPUPOABI, B (POPMHUPOBAHUHM MBIIUICHHUS U
KyJIbTYypbl JUYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM [ pelleHus
MPaKTUYECKUX 3a/ad M D3KOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBBIO U
MIPUPOIHOM CpEJE;

BJIa/ICHUE CUCTEMOM XMMMUYECKUX 3HAHUN, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIOUINE TOHSITHS
(XMMUYECKHUl IEMEHT, aToOM, U30TOI, S-, P-, 0- AMEKTPOHHBIE OPOUTATIM aTOMOB, HOH, MOJICKYIIa,
MOJIb, MOJISIPHBII 00BEM, BaJIECHTHOCTb, AIEKTPOOTPHULIATEIbHOCTh, CTEIIEHb OKUCICHUS, XUMUYECKast
CBs3b (KOBAJIGHTHAs, MOHHAs, METaJNIMYecKas, BOJOPOAHAs), KpUCTAJUIMYECKas pPElETKa, THIIbI
XUMHUYECKHUX PEAKIIUH, pacTBOP, 3JIEKTPOIUTHI, HEAJEKTPOIUTHI, JIEKTPOIUTHUECKAs JUCCOLHAIIHS,
OKHCIIUTEIb, BOCCTAHOBUTEI, CKOPOCTh XUMHUECKOM peakluu, XMMUYECKOe PABHOBECHE); TEOPHH
1 3aKOHBI (TeopHus 3JIEKTPOIUTUYECKOHN aucconmanuu, nepuoanueckuii 3akon /. 1. Menneneesa,
3aKOH COXPAHEHUsS MACCHI BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAILEHUs SHEPIUH IIPH XUMHUYECKUX
peaxuusx), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMSL, JIEKaIIIeE
B OCHOBE TOHUMAaHMs MPUYMHHOCTH W CUCTEMHOCTHM XHMHYECKUX SBIEHHUH, (pakromornyeckue
CBEJCHMS O CBOMCTBaX, COCTaBe, IOJYYEHHH U OE30IaCHOM HCIHOJB30BAHUU BaKHEHUIINX
HEOPraHMYECKUX BEILIECTB B ObITY U MPAKTUYECKOH JIEATEIIbHOCTH YEIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHM BBISBIISITh XapaKTEepPHbIE MPU3HAKU TOHATUHN, YCTaHABIUBATh UX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS NIPH ONMCAHUN HEOPTraHMYECKHUX BELECTB
U X MPEBPALLECHU;

c(OPMHPOBAHHOCTE YMEHHMH HCIIOJB30BaTh XMMHUYECKYI0 CHUMBOJHUKY JJISi COCTaBICHUSA
(bopMyJT BEIIECTB M YPAaBHCHUH XUMHUYCSCKHUX peakiuii, cucteMaTrndeckyto Homenkinarypy (IUPAC)
U TPUBHAJIbHbIE HA3BaHMS OT/AEIbHBIX HEOPraHWYECKUX BEILECTB (YrapHbIN ra3, YIJeKUCIbINA ras,
aMMHaK, raiéHasi U3BeCTh, HeraléHas U3BecTb, TUThEBas CoJia, MUPUT U JpyTHe);
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c(hOpPMUPOBAHHOCTh YMEHUH OIpPENeIsITh BAICHTHOCTh U CTEIECHb OKUCIICHUS XHUMHYECKUX
AJIEMEHTOB B COECIUHEHUSIX PA3JIMYHOIO COCTaBa, BHJl XUMHUYECKOW CBSI3U (KOBaJECHTHAsl, MOHHAs,
MeTaJUIMYecKasi, BOJOpPOAHAs) B COCAUHEHHUAX, THUIl KPUCTALIMYECKON pEImIETKH KOHKPETHOIO
BellecTBa (aToMHas, MOJIEKYJSpHasi, HOHHAs, METaJUIM4yecKas), XapakTep CcpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN;

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIMBAThH MPUHAIJIC)KHOCTh HEOPraHMUECKUX BEIIECTB IO
WX COCTaBy K OIpeneIEHHOMY KJIAacCy/TPyIIe COSAUHEHUU (TPOCThIE BEIIECTBA — METAJUIBI U
HEMETAaJlJIbl, OKCH/IbI, OCHOBAHMUSI, KUCIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PaCKPBIBATh CMBICH Niepuoanueckoro 3akona JI. . Menneneena
U IGMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTEIbHYIO U POTHOCTUYECKYIO (DYHKITUH;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XUMHYECKHX
aneMeHToB 1—4 nepuonos Ilepuoandeckor cucteMbl xuMudeckux sneMeHToB JI. M. Menpeneena,
UCIIOJIb3Yysl MOHATHUS «S-, P-, U-3JCKTPOHHBIC OPOUTAINY, «IHEPIETUUYCCKUE YPOBHU», OOBSICHSITH
3aKOHOMEPHOCTU U3MEHEHHUs CBOMCTB XMMUYECKHUX 3JIEMEHTOB U UX COCAMHEHUH IO MEepUoJiaM U
rpynmnaM [lepuoanueckoi cucteMsl XUMUYECKUX dIeMeHTOB []. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPraHUYECKHUX BEIIECTB PA3INUYHBIX KJIACCOB, TOATBEPKIATh CYIIIECTBOBAHUE T€HETUYECKON CBSI3U
MEXJy HEOPraHMYECKHMMH BEUIECTBAMU C NOMOILBIO YPAaBHEHUHU COOTBETCTBYIOLIUX XHMHUYECKHX
peakuuii;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATh XUMHUECKHUE PEAKIUH IO Pa3IMYHbIM
MpU3HAKaM (YUCITy U COCTaBY PEarupyronIuX BEMIECTB, TEIUIOBOMY (D (EKTy peakiuu, n3MESHESHUIO
CTETEeHEeW OKUCIICHUS IEMEHTOB, 00OpPaTUMOCTH PEAKIUH, YIaCTHIO KaTaanu3aTopa);

c(hOPMHUPOBAHHOCTh YMEHUW COCTABIISITh YPABHEHUS PEAKIUN PA3IMIHBIX THIIOB, ITOJHBIC H
COKpalIEHHbIC YpaBHEHUS pEaKii HOHHOTO 0OMEHa, YUUTHIBAs yCIOBUS, IPU KOTOPBIX 3TU PEAKIIUU
UIYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUI1 MMPOBOJUTH PEAKIINH, MOATBEPHKIAIONINE KAUYECTBEHHBII COCTaB
Pa3IMYHBIX HEOPTaHWYECKUX BELIECTB, PACIIO3HABATH OMBITHBIM MYTEM HMOHBI, PUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHH PAaCKPBIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHca ITUX PEaKIIHiA;

c(hOPMUPOBAHHOCTb YMEHUN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW PEAKIUU OT
pa3nuYHbIX (AKTOPOB; XapaKTep CMEIICHUSI XUMHUUECKOTO PABHOBECHS B 3aBUCUMOCTHU OT BHEIIHETO
BozaeicTBus (npunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEepPH30BaTh XMMHUECKHE MPOIIECCHI, JIeKaIle B OCHOBE
MPOMBIIIJICHHOTO ~ TIOJIYYeHHUS CEpPHOM KHCIIOThI, aMMHaka, a Takke Cc(HOPMUPOBAHHOCTD
mpeacTaBieHuid 00 OOIIMX HAy4YHBIX MPUHIUIAX M SKOJOTHYECKHX MpodiIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTH YMEHUI MPOBOTUTH BHIYUCICHUS C UCIIOJIb30BAHUEM MOHATHS «MacCOBast
JIOJI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPH XUMHYECKUX PEAKIUAX, MACCHI
BelecTBa WM 00bEMA ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce UIH 00BEMY OJHOTO M3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIUIOBOTO d(heKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHECHMS
MacChl BEUIECTB, IPEBPAILECHUS U COXPAHEHUS YJHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHH COOJIIOMATh TpaBUja TMOJIB30BAHUS XMMHYECKOW TOCYI0W U
1abopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWiia OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJIHEHHIO JIAOOPATOPHBIX XUMUYECKUX OITBITOB;

chOpPMUPOBAHHOCTh YMEHUN IUTAHUPOBATh M BBIMONHATH XHUMHUYECKUNW OKCIEPUMEHT
(paznoxeHne mepoKCHAa BOAOPOa B MPUCYTCTBUU KaTalln3aTopa, ONMPEACIICHHE CPeabl PAaCTBOPOB
BEIIECTB C TIOMOIIbIO YHHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3NIUYHBIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON peaKkIiNy, peaKIIMi HOHHOTO 0OMEHa, Ka4eCTBEHHBIE PEaKIuy Ha Cyabdar-, kapOoHaT-
U XJOPUJI-AaHUOHBI, HAa KAaTHOH aMMOHHS, PELIEHUWE HSKCIEPUMEHTAIbHBIX 3aJad MO0 TeMaM
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«Mertamne» u «HemeTanmisl») B COOTBETCTBHHY C IIPABUIIAMHU TEXHUKH 0€30MaCHOCTH MIPH 00paIlieHUN
C BemecTBaMH W Ja0OpaTOPHBIM OOOPYAOBAaHHEM, MPEICTABIATh PE3YJIbTaThl XHUMHUYECKOTO
JKCIIEPUMEHTA B ()OpME 3aITUCH YPABHEHHI COOTBETCTBYIOIIUX peakiuil M GOpMyIHpOBaTH BHIBOIBI
Ha OCHOBE 3TUX Pe3y/IbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMUYECKYH) WH(POPMAITHUIO,
MOJTy4aeMYyI0 M3 Pa3HbIX HCTOYHHKOB (CPEJICTBa MAacCOBOW KOMMYHHKAIMH, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCT, yYMEHHUI COOMIOAAaTh MpaBUia OSKOJOTUYECKH LEIeco00pa3HOro
MOBEJICHHSI B OBITY U TPYIOBOH JICATEIILHOCTH B IIEJISIX COXPAHEHUS CBOCTO 3/I0POBBS U OKPYKaIOIIeH
MIPUPOJTHON Cpe/bl, OCO3HABaTh OMACHOCTh BO3JCUCTBUS HA JKUBBIE OPraHU3MBI OMPEIEIEHHBIX
BEIIECTB, TOHMUMas cMbIci mokasarens [1/IK, moscHsATh Ha mpuMmepax CrocoObl YMEHBIICHUS U
MIPEIOTBPAIICHHUS X BPEIHOTO BO3ACHCTBHS HA OPTaHU3M UEIOBEKa,

IUTs1 00YYAIOLIMXCS C OTPAHHYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI: YMCHUE TPUMEHSITH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUCCKUX SIBJICHUN;

JUISL CIETIBIX M CITA0OBHISIINX OOYYArOIIUXCS: YMEHUE HCIOJIb30BaTh PeIbe(hYHO-TOUCHHYIO
cucremy obo3nauenuii JI. bpaitis st 3anvcu XuMudeckux Gopmyi.
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TEMATHYECKOE IVIAHUPOBAHHUE
10 KJIACC

KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/m ———— Beero Konrpoabnesie  IlpakTuueckue (uupposbie)
padoThI padoThI oOpasoBaTe/IbHbIE
pecypchbl
Pa3neu 1. TeopeTuyeckue 0OCHOBBI OPTaHUYECKOH XUMUM
IIpenmer oprannueckoit xumuu. Teopust
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo paszneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbBIE YIIIEBOAOPOIBI — aJIKAHBI 2
29 HenpenenbHble yriieBOAOPOIbI: alTKEHBI, 5 1
) aJIKaJueHBbl, aJIKUHBI
2.3 ApomaTH4ecKue yrieBog0pOIbl 2
24 [TpupoaHbIe HCTOYHHUKH YTIIEBOJIOPOIOB U 3 1
' uX nepepadoTKa
Hroro no paznery 13
Pa3nen 3. Kuciaopoacoaep:kaiue opraHu4ecKue coeTuHeHus
3.1 Cruptsl. @eHon 3
39 Anpaeruasl. KapOOHOBBIE KUCTOTHI. 7 1
' CnoxHbIe d(HDUpBI
3.3 YriteBos! 3 1
Hroro no paszneny 13
Pa3neua 4. Asorcoaepikamue OpraHu4ecKue coeJHHeHHs
4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazaeny 3
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Pasnes 5. BbicokoMoJIeKyJIsIpHbIE COeINHEHUS

5.1 . IInactmaccel. Kayayku. Bonoxna 2
Hroro no pazaeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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11 KJIACC

KounuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM
Ne ni/m Kontpoabnble Ilpaktuueckue (uu(poBbIe)
IporpamMmal Bcero
padoThI padoThI oOpa3oBaTe/IbHbIC
pecypcsl
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUYCCKUX 3
anemenToB 1. . Meneneena
12 Crpoenue Bemectsa. MHOroo6pasue 4
) BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Wroro mo pazneny 13
Pa3nea 2. Heopranuyeckasi Xumusi
2.1 Mertasmibl 6 1
2.2 Hemeramibt 9 1 1
23 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
) BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMUs ¥ 5KU3Hb 4
Uroro no pazaeny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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