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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero oopazoBaHus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepanbHOW 00pa30BaTENbHOM MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanbHOM TrocyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom Konuemnuu npenogaBanus y4eOHOTO MpeaMeTa
«Xumus» B oOpa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit denepanuu, peaqTu3yOIMHUX
OCHOBHBIC 00pa3oBaTeibHBIC MPOTPAMMBI, U OCHOBHBIX MOJOXEeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuony g0 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIelIeHHUI0 o0Ien
CTpaTeruy OOy4eHUs, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUIIM KOHIICTITYyalbHBIE TOJOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LENEl, COAEp)KaHUs, pe3ylbTaToB OOydeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIe00pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMMHYECKOTO 00pa3oBaHMs. OTH IEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeNOBeKa, a TaKKe DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO U
IpUpOHOI cpene. Peannsyercs xumMuueckoe o0pazoBaHue 00y4arOUIMXCs HAa YPOBHE CPEIHErO
o0miero oO6pazoBaHusl CpeACTBAMH y4eOHOTO MpeaMeTa «XUMUs», CoJepKaHue U MOCTPOCHUE
KOTOPOTO OIpEACNIEHbl B TpOrpaMMe MO0 XHMHUU C Y4YETOM CHEeUU(PUKA HAYKH XUMUU, €8
3HAUEHUs B MO3HAHUU MPUPOIBI U B MaTepUATbHON KU3HU OOIIECTBA, a TAKKe C yUETOM OOIIUX
Henel M NMPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAYK UIPaeT 0cOOyI0 POjib B COBPEMEHHOMU
UBUJIM3AIMHN, B CO3JaHUM HOBOW 0a3bl MaTepHallbHON KynbTyphl. OHAa BHOCHUT CBOW BKJIaJ B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy:»KarolieM MUpPE KaK O eIUHCTBE MPUPOIBI M YeIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMaHHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILIEro MHUpa, OCO3HAHUS B3aUMOCBSI3U
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3auMOACHCTBYST C JIPyTMMH €CTECTBEHHBIMH HAayKaMH, XHUMHUS CTajia
HEOTHEMJIEMON YacThI0 MHPOBOW KYIbTYpBI, HEOOXOIUMBIM YCJIOBHEM YCIEIIHOTO TpyAa
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHass XMMHs Kak HayKa cO3MJaTelibHas, KaKk HayKa
BBICOKHMX TEXHOJIOTHI HaIlpaBJIeHa Ha PElICHUE MI0OANBHBIX MPOOIEM YCTOWYHMBOTO PAa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIIEBON, HIKOJOTHYECKONW OE€30MacHOCTH H
OXpaHbI 3JJOPOBBSL.

B coorBercTBUM C OOmMMMM LENSIMH M MNPUHLIUMIAMH CpEIHEro ooiero oodpazoBaHUs
conepkanue npeamera « Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb U3YUYCHHS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4arouuxcs, HEOOXOIUMYI0 UM s
BBIPA0OTKH MHUPOBO33PEHYECKUX OPHUEHTHPOB, YCIENTHOTO BKIIOUYEHHUS B JKHU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocTaBnsrolmuMu  TpeaMeTa «XUMUsD) SBISIOTCS 0a30oBbie Kypchl — «OpraHnuueckas
xumus» 1 «O0111as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUS KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAYKH: CHCTEMa 3HAHUH MO HEOPraHMYECKOW XMMHUH (C BKIIOUECHHEM
3HaHWH W3 O0IIel XMMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
Opyd HM3YYCHHUH TpenMeTa OOecleYrBAaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOToo0pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa conepxkaHus KypcoB — «Opranuueckas Xumus» u «OO0miast 1 HeopraHu4ecKas
XUMHS» cPOpMUpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYECHHUIO
yuyeOHOro Martepuajia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M BJEKTPOHHBIX IPEICTABICHUM O CTPOECHHUU BEIIECTB.
Ceenenus 00 m3ydaeMblX B Kypce BELIECTBaX HAlOTCA B PAa3BUTUU — OT YIVIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COCIMHEHHMH. B Kypce OpraHm4eckoil XMMHHU TMOIYy4aroT
pasBUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOH CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM yIJIOM 3peHusi B IpeaMere «XuMus» 0a30BOro ypoBHSI pacCMaTpUBAETCS
U3yYEHHBII Ha YypOBHE OCHOBHOTO o0OIIEro o00pa3oBaHMsl TEOPETUUECKUH MaTepual Hu
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas ¥ HeopraHuyeckas XUMHUs» OOyUaIOIIUMCS MPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKHMX U METOJOJIOTMYECKUX MO3MUIIMM,
riIy0Xe MOHATh HCTOPUYECKOe H3MEHEeHHE (YHKIMHM 3TOro 3akoHa — OT oOoOlarouiei 1o
00BSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAKXKE 0 XUMUYECKUX PEAKLMSIX, UX CYLUIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKaHUs
jpononsserca B Kypcax 10 m 11 kimaccoB 2neMeHTaMM — COIEp)KaHUS, HMEIOINUMU
KyJIbTYpOJIOTHUECKUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aMMOCBA3M XMMHH C JPYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K IpoIeccy
TBOpYECTBA B 00JACTU TEOPUHM U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOsaemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U IPUMEHSTh €€ JUIsl TONOJHEHUs 3HaHUM, pelIeHus
MHTEJJIEKTYyaJIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B 1menom coaepkaHue
yueOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPMEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIi TTOHUMaHUsl QUIOCOPCKUX UIEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYMH MKy HOBBIMHM (aKTaMH M TEOPETHUECKUMH MPENOChUIKaAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIsieM, a Takke MpodiieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mnmane pemenus 3amad  BOCIMTAHUSA, Pa3BUTHUS M COLMANU3ALMU  O0YYarOIIUXCs
IPUHSTHIE MPOrpaMMON IO XUMHUHM TMOAXOAbl K OINPEACIEHUIO COJEPKaHUS U TOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (GOpMUPOBAHHE YHUBEPCATIbHBIX yUEOHBIX JEHCTBUN, MMEIOIIMX
6a30Boe 3HauUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEICHUs MPpobeM, MOUCKa, aHaIu3a U
o0paboTku uHPOpMaIUU, HEOOXOIUMBIX MJIsi NPUOOpPETeHHs] OmbITa MPAKTUYECKOH U
HCCJIE0BATEIBCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakTuke npenojsaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cCpelHero oomero oOpa3oBaHMs, INpU  ONpPEICNCHHH  COAEPIKATEIbHOM
XapaKTepUCTUKU LeJIed M3y4YeHHUs MpeAMETa HalpaBICHUEM IEPBOCTEIEHHOW 3HAYUMOCTHU
TPaOUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUECKOW HAyKHM Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUA, INMPAKTUYECKOW JEATCIBHOCTH YEIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPECIICHUIO LIENIeH N3YUYECHHUS ITPEIMETA SBJISICTCS BIIOJIHE OIIPABJAHHBIM.

CorynacHO JaHHOM TOYKE 3pEHUs IVIABHBIMM LIEJIIMHU HU3Y4YeHHUs IpeaMmeTra «XHMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCSL:



e (QopMmMHupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHINEH COCTaBISIONIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBBIC TMOHATHS,
(yHIaMEHTaJIbHbIE 3aKOHbl U TEOPUM XHMHHU, OCBOCHHUE S3blKa HAyKH, YCBOCHHE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C UCTOPHEN UX Pa3BUTUS U CTAHOBJICHHUS;

e (opMupoBaHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IO3HAHUS BELIECTB U
XUMHYECKHX PEaKIHii, HeOOXOAUMBIX Ul MPUOOPETeHHUS YMEHH OPHEHTHPOBATHCS B
MHpE BEIIECTB U XUMUYECKUX SIBIICHUH, UMEIOLIMX MECTO B MPUPOJIE, B IPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOJCHHUEM H
OOBSICHEHHEM XUMHUYECKOr0 JKCIEpPUMEHTa, COOJIOJEHUEM NpaBUil 0€30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ 3TuM, copeprkaTtesibHasi XapakTepUCTHUKaA Liesel U 3a/1a4d U3ydeHUs IpeaMera B
porpaMMe 1Mo XMMHUHU yTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMHU
B cucTeMe cpenHero oOmiero obpa3zoBaHus. CerogHss B INpenoAaBaHUU XUMUU B OoJbIIEH
CTETIEHU OTHAETCI NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJEpKaHUA OOy4YCHHS,
OPUEHTHPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHKAa 00I1e00pa30oBaTeIbHONM  OpraHU3aluH,
BJIAJICIONIET0 HE HAOOpOM 3HAHW, a (YHKIHMOHAJIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHUSMHU aKTHUBHOI'O MOJYYEHUS 3HAHUHA U NPUMEHEHHUS UX B peabHOM >KU3HU Ui PELIeHUs
NPaKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TMM mnpu uU3yuyeHMM mpeaMmera «XUMHUS» JAOMHHUpPYIOLIEe 3HAauYeHUe
IPUOOPETAIOT TaKUe 1IeJIU U 331a4H, KakK:

ajantanMsg  oOydyarolmMXcsi K  YCIOBHMSIM  JMHAMUYHO  Pa3BHUBAIOLIETOCS  MHpAa,
(dbopMUpOBaHHE MHTEJUIEKTYaJlbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K caM00Opa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEJIHOMY MPHHATUIO TPaMOTHBIX pPELIIEHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYAallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

dopmMHpoBaHHE Yy OOYYalOIUXCsA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
MMEIOUINX YHUBEPCAIbHOE 3HAUYEHUE NIl PA3IMUHBIX BUJIOB JIEATEIBHOCTH: PELICHUs MTPOOIIEM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XHMMHH, a TAKXKe JUIA OLEHKHU C
MO3HUILMI HKOJIOTHUECKOM 0€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOLIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH
0o0y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUSA IO XUMHH B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIb30BATH COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YIeOHOH ¥ HayJHO-TTOMYJIIPHON HHPOPMAITUH XUMUIECKOTO
COJICpKAHUS;

dbopMupOBaHUE U pa3BUTHE y O0YUaAIOUINXCSA ACCOIMATUBHOIO U JIOTHYECKOTO MBIIIIEHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydamomuxcs yOexJIEHHOCTH B TyMaHUCTHYECKOW HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW PpOIM B  pElIeHUHd TJ00albHBIX MpoOJeM  palloHaIbHOTO
IPUPOIONOIB30BAHNSA, TOMOJHEHNUS SHEPreTHYEeCKUX PECypcoB U COXpPAHEHHs MPUPOTHOTO
pPaBHOBECHsI, OCO3HaHHMA HEOOXOOUMOCTH OEpEeKHOr0 OTHOLIEHHS K MPHUPOJE U CBOEMY
3/I0POBBIO, @ TAK)XKE MPUOOPETEHUS OIBITA MCIIONb30BAHUS MONYYEHHBIX 3HAHUHN TSl IPUHSATHS
IPaMOTHBIX PEIIEHUH B CUTYaLUsIX, CBSI3aHHBIX C XUMHUYECKUMH SIBJICHUSMHU.

B yueOnom muaHe cpexHero oOmero ooOpa3oBaHus YYEeOHBIH MpenMeT «XHUMHU»,
M3y4daeMblii Ha 0a30BOM YPOBHE, SIBJISETCS 00SI3aTEIHHBIM YUYECOHBIM MTPEIMETOM.



OO01mee 9nciio 9acoB, OTBEACHHBIX U M3YYCHHs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBanusi, cocrapisier 68 vacoB: B 10 knacce — 34 uvaca (1 yac B Hepenwo), B 11
kiacce — 34 gaca (1 gac B Heneo).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYeCKOl XUMHHU

IIpeamer opraHM4ecKON XMMHUU: €€ BO3HUKHOBEHME, Pa3BUTUE U 3HAYCHHUE B IIOJIYYCHUHU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHWYECKHX BENIECTB. | OMoOrHus,
n30Mepus. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHEHUAX — OJUHAPHBIC U KPAaTHBIE CBA3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpPraHMYECKHUX COEJIMHEHHM (CHUcTeMaTHuecKas) M TpHUBHMAJIbHbIE HA3BaHMUA BAKHEMIIMX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYECHMsI BEIECTB U MX IPEBPAILECHUN: 03HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IIPEBPALIEHUIO OPTAaHUYECKUX BELECTB PU HAarpeBaHUU (I1J1aBJIeHHUE, OOyTIIMBAaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYecKMi psa. Meran um 3TaH — mpocTeiiiue
IPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakuuu 3aMelleHus |
TFOpEHUs ), HaX0XACHHUE B IPUPOJIE, TIOJTYyUEHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUI pAll. DTWIEH U NPONWIEH — NPOCTEUIINE
IPEJICTaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBAHUs, TUAPATALMHU, OKUCIICHHS U IOJIMMEpHU3allun ), OJyYeHHEe U IPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u metunOyraguen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noauMepusanun). [lomryueHrne CHHTETHYECKOT0 KayuyKa U Pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
NPOCTEHIINI MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMUYECKHE CBOICTBa
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), TOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHYECKHE CBOWCTBa (peakuuu
raJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M IpUMEHEHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBSI3b MEXIYy YIJIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIJIEBOAOPOOB. [IprponHbIil ra3 u nomyTHeIE HEPTSHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TEeperoHka, KpEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku He(TH, UX MPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ MPOYKThI €ro NepepadboTKy.

DKCrepuMEHTaIbHbIE METO/Ibl M3YYEHMs BEUIECTB U MX MPEBpAllleHUN: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HedTs» 1 «Yromaby, MoaeIupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOM3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOoThI:
MIOJTy4Y€HHUE 3TUIIEHA U NU3YUYEHUE €TI0 CBOMCTB.

Pacuérnrle 3agayn.

Boruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA MJIM IMPOAYKTA PEAKIMM IO H3BECTHBIM Macce, 00BbEMY, KOJIMUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB MJIM IPOAYKTOB PEAKIIMH).

Kuciaopoacoaep:xaiue oprannyecKie CoeiHHeHUs!

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XMMHYECKHE CBOICTBA (PEakUMU C AKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOJAMHU, TOPEHUE),




npuMeHeHue. BonopoiHble CBA3M MeX1y MOJIEKyJaMH CUpToB. JleficTBHe MeTaHO/Ia U 3TaHOJIa
Ha OpPraHu3M YeJI0BeKa.

MHoroaTomMHble CHMPTBI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBUE Ha opraHu3M desjoBeka. llpumeHeHue riuuepuHa u
STUJICHTJIUKOJISL.

@deHo: CTPOEHHE MOJIEKYJIbl, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anbnerugpl M kemonwvl. DopManbIeruj, aueTaubAerH]: CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOMCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAaUECTBEHHBIE pEAKIIMH),
HOJy4YeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAst M YKCYCHAst KUCIIOTHI:
CTpoeHue, pU3NUeCKue U XUMHUYECKUE CBOICTBA (CBOWCTBA, 00LIMe I Kjlacca KUCIIOT, PeaKus
sTepudUKaNMK), TONyudeHHe u mpuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE ICHCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrneBoJpl: cocTaB, KilacCU(pHUKaIM YTIeBOA0B (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
NPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PH3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM Mmeau(ll), okucieHune amMMHMayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpOXKEHHME TJIIOKO3bl), HAXOXKIEHHE B IPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep TITFOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmaia U LEeUTI0I03BL.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (TMIpoJin3, KaUeCTBEHHAs pEakIHsl ¢ HOJ0OM).

OKCHepUMEHTAJIbHbIE METOJAbl H3Y4YEHMs BEIIECTB U MX MPEBpalleHM: NpOBEACHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcuaom wmenu(ll)), MHOroaTroMHBIX
CUpTOB (B3auMojeiicTBUe TiuiepuHa ¢ ruapokcugoM Mmenu(ll)), ampaerunoB (oxkucieHue
aMMHUa4HbIM pacTBopoM okcuna cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
Kpaxmaja C HOJOM), MHpPOBEJECHUE TIPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agadu.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMMU IO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTBl Kak aM(OTepHble OpraHuyeckue coeauHeHusd. dusnueckue Hu
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha NpuMepe IMIMHA). buonornuyeckoe 3HaueHHe
amMuHOKuUCIOT. [lenTumsl.

benku kak mpupoaHbIE BBICOKOMOJEKYJIApHBIE coenuHeHus. [lepBuuHas, BTOpUYHAs U
TpeTuyHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOICTBa O€NKOB: TUIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

OKclepUMEHTAlIbHbIE METOJbl M3YYEHHUs BEUIECTB M MX IpeBpalleHuil: HaOIroAeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB INpH HArpeBaHWHU, LIBETHBIC
peakiuu OeIKOB.

BbicokomoieKyIsIpHbIE COeTUHEHHS

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJIEKYJISIPDHBIX COEIMHEHWMI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMHU, CPEOHSAS MOJIEKyJspHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEpU3alis U NOJMKOHICHC AL,



OKCIEpUMEHTAJIBHBIE METOJbI M3YYCHMs BEUICCTB U MX NPEBPAILCHUN: O3HAKOMIICHHUE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YEHHMM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Y€pe3 HUCIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX IOHATHH, Tak U
HOHSITUM, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01e ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHHE, HAyuyHbId (akKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCUPUKAIMS, TMEPUOAUYHOCTh, HAOIIOACHUE, H3MEpEHHe,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usznka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUECKUe BETUUUHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BellecTB B OpraHusMme, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yriIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, TOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NuIIEeBbIE MPOIYKThI, OCHOBBI PAallMOHAJIBLHOTO MUTAHMSI, MOIOILIUE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUUYECKUE ITPENapaThl, MaTEPHUabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckue 0CHOBbI XUMHU

XuMuYecKkud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIE OpOuTany, S-, p-, d- anmemerTs. OCOOCHHOCTH
pacmpeieNieHus: SJIEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
OneKTpoHHask KOHQUTYypalusi aTOMOB.

Ilepuonuueckuii 3akoH u llepuommyeckas cucrema xumuuyeckux osnemeHtos J[. H.
MenneneeBa. CBsi3b nepHoauyYecKoro 3akoHa W [lepuoamueckoil CHCTEMBI XUMHUYECKHX
sanemeHToB JI. M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEW CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM MIPOCTHIX U CJIOKHBIX BEIIECTB
10 rpynnam 1 nepuojam. 3HauyeHue NEePUOINYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHUIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HEMNoJISIpHasl W TOJSApHAs, WOHHAs, MeTajuindeckas). MexaHu3Mbl o0Opa3oBaHHS KOBAJCHTHOU
XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTD.
DNEeKTpOoOTpULIaTENbHOCTh. CTeneHb OKuclieHUs. IOHbI: KaTHOHBI U AaHUOHBI.

BeniecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonaTHe 0 aucnepcHbIX cucteMax. MICTUHHBIE M KOJUIOMIHBIE pacTBOPBI. MaccoBas 10JIst
BEIIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHMdecknx coenuHeHud. HomeHkiatypa HeEOpraHWYEeCKUX
BEILIECTB. ['€HeTHMYeCKass CBsA3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKAMMX K Pa3IUYHBIM
KJIaccaM.

Xumuaeckass peaknus. Kiaccudukanuss XUMHUYECKUX pEaKIUid B HEOPTaHMYECKOW |
OpraHUYECKOM XMMHUU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALECHUS
SHEPTUU NMPU XUMHYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3Nu4HbIX (GaxTopoB. OOpaTUMbIE pEaKIIUU.
Xumuuyeckoe paBHOBecHEe. DaKTOpbI, BIMSIONIME HA COCTOSHHE XUMHUYECKOTO PaBHOBECHS.
[Ipuniun Jle larense.



OnextponuTnueckas auccoruanus. CuibHble M ciaadble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpallbHAas, IIE€JI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YyUEHHUsl BELIECTB U UX IPEBpALLEHUI: JEMOHCTpalus
tabimun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3zydeHue
MoOJieJIed KPUCTANIMUECKUX PEIIETOK, HAOII0JIEHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3iioKEHHE IEPOKCHAa BOJOpPOJa B MPUCYTCTBUM KaTalll3aTropa,
OIpE/ICNIEHUE CPE/Ibl PACTBOPOB BEILECTB C NOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pPEaKLUU
MOHHOTO OOMeHa), MpoBeJleHUE MPaKTHUUECKOll paboThl «BnusHue pasnuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOM pEaKLun».

Pacuérnpbie 3anaun.

Pacuérbl 1o ypaBHEHUSIM XUMUYECKUX PEAKIUII, B TOM YHCJIE TEPMOXUMUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TOHATUS «MACCOBAs 10JI BEILIECTBAY.

Heopranuyeckas xumusi

Hemeramnsl. Ilonoxxenne HemeramuioB B Ilepuoguyeckoil cucremMe XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M 0OCOOEHHOCTH CTpoeHMsI aromMoB. (Du3nueckue CBOMCTBA
HEMETAIJIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaeposa).

XVWMHUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TAJOTCHOB, CEphl, a30Ta, ¢ocdopa,
yTIepoaa U KPeMHHUS) U UX COSAMHEHUN (OKCHI0B, KUCIOPOICOIEPKAIINX KUCIOT, BOJOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COCIUHEHUH.

Meramnsl. [lonoxenue merainos B [lepruoanyeckoi cucteMe XUMUYECKUX 31€MEHTOB /JI.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS DJEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMMUYECKUN Pl HANpsKEeHUI
METAJIJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWUIIMX METAUIOB (HATpPUHM, KaJWi, KajabI[Mid, MAarHUM,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCJUHEHUH.

OO61ure criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOAbl H3YUYEHHMS BELIECTB M MX MPEBPALLEHUN: HU3YyYEHHE
KOJUleKInu «MeTauibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a1a4, HaOJNIOJIEeHME W  ONHMCAHUWE JIEMOHCTPALMOHHBIX W JIAOOPATOPHBIX  OIMBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAaueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB 0 HM3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Ui 00bEMY OJIHOTO M3 Y4YacTBYIOIIMX B pEaKIMM BEUIECTB, pacué€rbl Macchl (00BEMA,
KOJINYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUHU, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Posib xumuu B 00ecrieYeHUN SKOJIOTHYECKOH, SHEpPreTUYeCKOr U MUIIEeBOI O€30MacHOCTH,
pa3BUTUH MenuuuHbL. [loHATHE O Hay4yHBIX MeETOJaX ITO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHLUIAX [POMBIIIJICHHOTO MOJyYEHUs
BAKHEMIIMX BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEpPUAIOB: BAXKHEHIIME CTPOUTENIbHBIE MaTEpHUabL,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPAcKH, CTEKJI0, KepaMUKa, MaTepuaibl i SJIEKTPOHUKHU,
HaHOMAaTepHalibl, OpraHMYeCcKHe U MUHEpaJIbHbIE y10OpEHUSI.

XvMHs M 3[I0pOBbE YEJIOBEKA: NpaBUjIa HCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacCHOT0 UCIOIb30BaHMs MpenapaToB OBITOBOM XUMHUHU B TTOBCEITHEBHOM JKHU3HHU.

MexrpeamMeTHbIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYEHUU OOIIeH M HEOPraHMYECKOW XWMHH B
11 xyacce OCyIIECTBIIIETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH,



TaK U MOHSTUM, SBISIOUIMXCS CUCTEMHBIMU IJISl OTJENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHATHS: HAay4YHbIH (HaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaZ0aKTUBHOCTb, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHoOe
COCTOSTHUE BEIIECTBA, PU3MUYECKUE BEIMUYUHBI U €IMHUIIBI KX U3MEPEHUS, CKOPOCTb.

buonorust: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHomorus: XUMUYECKas MIPOMBIIIIICHHOCTb, METaJLTyprusl, MPOU3BOCTBO
CTPOUTENBHBIX MaTepuaioB, CEJIbCKOXO3SHCTBEHHOE MPOU3BOICTBO, MUIIeBast
MPOMBINIJICHHOCTh, (papMareBTU4YecKasi MPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYCCKHX
[pernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAaliOB, DJIEKTPOHHAS MPOMBIILICHHOCTb,
HAaHOTEXHOJIOTHUHU.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOydYalOIMIMMUCS
porpaMM CpeAaHero ooero oopazoBaHMsl (JINYHOCTHBIM, METAIIPEIMETHBIM U IPEAMETHBIM).
HayuyHo-mMeTonn4yeckoif OCHOBOH Ui pa3pabdOTKH IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIN MOAXO0/.

B cooTBeTCTBUM C CHUCTEMHO-JESTEIBHOCTHBIM IOAXOJOM B CTPYKTYypE€ JIMYHOCTHBIX
pe3yJabTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE CpelHero ooOuiero ooOpa3oBaHUs
BbIJIETICHBI CJIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJIMYMe MOTUBAIMU K 00yUYEHHIO;

I[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHHWN JIMYHOCTH HAa OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPUUECKUX TPaaULUii 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYyYalOMIMXCSl PYKOBOJCTBOBAaThCSI B CBOCH AEATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, HPUCYLUIMMU LEJOCTHOH CHUCTEME XMMHUYECKOIo
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKOM KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOWTH )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS NpeAMeTa «XUMHs» JOCTHraloTcs B €IMHCTBE
yu4eOHON H BOCIHTATEIBHOW JEATENBHOCTH B COOTBETCTBHM C TYMAaHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOLIMMHU MpOLIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOI'O CTaHOBJIEHHUS
JMYHOCTH 00yYaromuxcsl.

JIMuHOCTHBIE Pe3yJIbTAThl OCBOCHUS INMpenMeTa «XUMUS» OTpaxaroT cPOPMHUPOBAHHOCTH
OBITa TIO3HABATENHHOM M TPAKTHYECKOW MEATEIHbHOCTH OOYYaIOMMXCs 10 pealn3aluu
HNPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCcKOro BOCIMTAHUSA:

0CO3HaHMsI O0YYaIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEeHUs K
3aKOHY U MPaBOIOPSAKY;

NPECTaBICHNUS O COLHUAIBHBIX HOpPMax M MpaBUJIaX MEXJIWYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATENBHOCTH MPU CO3/IaHUH YUEOHBIX MPOEKTOB,
peneHnH yueOHBIX ¥ MO3HABATENBHBIX 33/1a4, BHITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CHOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYTUX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB yUEOHOH NesTETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMS:

[IEHHOCTHOTO OTHOMICHUS K HMCTOPUYECKOMY W HAYYHOMY HACJIECIUI0 OTEYCCTBEHHOMN
XUMHUU;

YBaKEHHUs K Ipoleccy TBOpYECTBA B 00JACTH TEOPUM M IMPAKTUYECKOIO NMPUMEHEHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJIbTaT JUIMTENbHBIX HAOMIOJICHHIH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIbHBIX IOUCKOB, TIOCTOSIHHOTO TPYZa YUYEHBIX U IIPAKTUKOB,;

UHTEpeca M TII03HABAaTENbHBIX MOTHMBOB B IMIOJyYCHHH M TOCIEAYIOUIEM aHaIu3e
MH(POPMALIUHU O IIEPETOBBIX JOCTHKEHUSAX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO IOBEJICHHUS;



CIIOCOOHOCTH OILICHMBATh CHUTYalldH, CBS3aHHBIE C XHWMHYECKUMH SIBJICHUSMHU, |
MPUHUMATh OCO3HAHHBIC PEUICHUs, OPUCHTHPYSCh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEJICHUE M IOCTYIKM CBOMX TOBApHILEH C IMO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHUMaHHUs IIEHHOCTEH 370pOBOTO W 0€30MacHOro o0pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOoIeHnsT MpaBmwil 0€30macHOTO OOpalieHusl C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOU J€ATETbHOCTH;

MOHUMAaHUS IIEHHOCTH TIPaBUJ WHIUBUIYAIBHOTO H KOJJIEKTMBHOTO 0O€30mMacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHUS TOCJIEICTBUI M HENPUSATUS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS aTIKOTOJs,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATENLCKOM JICSITEIIBHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUM NPAKTUYECKUX 3a7ad COLUATBHON
HaIpaBJICHHOCTH (B paMKaX CBOET0 KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil pa3aIuyHOro poja, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSIM TPpY/Ja U Pe3yJibTaTaM TPYA0BOH JAESTEIHHOCTH,

TOTOBHOCTU K OCO3HAHHOMY BBIOOPDY HHJAWBHUIYaTbHOM TpaeKTOpHH OOpa3oBaHMs,
Oynyuieit mpodeccuu u peannszanuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEH 00IIecTBa;

6) 3K0JIOTMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH I1eIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MpoOseM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUSTHS JEWCTBHUM, MPUHOCIIIMX BPEA OKPYKAIOIIEH MPUPOIHON cpene,
YMEHHUS TPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJIOTHYECKUE TOCIEACTBUS MPEATPHHIMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHMS PYKOBOJICTBOBATbCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATLHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTUKH;

MOHMMAHUSA CHENU(PUKA XUMUU KaKk HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIrMoOHAIBPHOTO HAYYHOTO MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPEACTaBICHUS 00 OKpYXKaIOIEeM
MHUpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKAa, B MO3HAHMM TMPUPOJIHBIX 3aKOHOMEPHOCTEH U
pEIICHUH POOIEM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0CO00 3HAYMMOCTH XUMHH JJIsS COBPEMEHHON IUBWIM3AIUU: B €€
TYMaHUCTUYECKON HAINpaBJICHHOCTH M Ba)XHOW POJM B CO3JaHHHM HOBOW 0a3bl MaTepHAIbHOU
KyJbTYpPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHSI YEIIOBEYECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,



00eCIeYeHNH YCIOBHH YCIIEITHOTO TPyAa U SKOJOTHYESCKH KOM(POPTHOM KH3HU KaKIOTO WieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOW TPAaMOTHOCTH: IIOHUMAaHHS CYIIHOCTH METOJOB IIO3HAHMS,
I/ICHOJ'IB?;yeMBIX B €CTCCTBCHHBIX HayKax, CHOCO6HOCTI/I HCIIOJIB30BATh nonyqaeMHe 3HAHUS OJIA
aHaJM3a W OOBSICHEHHUS SIBICHHUH OKPYXKAIOIIErO0 MHpPAa M IPOUCXOASIIMX B HEM W3MEHCHUH,
YMCHI/ISI AcJIaTh O60CHOB3.HHLIC 3aKJIFOUYCHUS Ha OCHOBC Hay‘-IHBIX q)aKTOB U UMCHOIIINXCA TaHHBIX
C IICJIBIO MOJTYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JUIsI PEeUICHHS TIPoOieM
B PCATIbHBIX )KM3HCHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO M UCCIIEI0OBATEILCKON ACSITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHHMIO M CaMOOOpa3oBaHHIO, K
aKTI/IBHOMy HOJIy‘-IeHI/IIO HOBBIX 3HaHHﬁ II1I0 XHUMHHU B COOTBCTCTBUU C JKHU3HCHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSAM Tpylda B pPaIMYHBIX cdepax mpodecCHOHATHHOU

JeATEIbHOCTH.
METAINPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaTbl OCBOEHMSI yuyeOHOro mnpeaMera «XuUMHUS» Ha YpOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXIUCIUIUTHHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayYHbIE OHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cienru(uKy METO/I0B NO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOoLecc, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHuE, HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHMBEpCalibHble  yueOHble  JeHCTBUS  (TMO3HABaTelbHblE,  KOMMYHHKAaTHBHBIE,
peryisTuBHbIE), oOecreuuBarouie (QopMUpoOBaHME (PYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMAJIbHOM KOMIETEHIIMH 00yUaroIInxcs;

CIIOCOOHOCTh ~ OOy4arolIUXCsl  MCIOJb30BaTh  OCBOEHHBIE  MEXIAMCUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCalbHble y4yeOHble AECUCTBUS B IO3HABATEIbHOH U
COLIMAIbHON IPAKTHKE.

MertanpeaqmMeTHble pe3ysbTaThl OTPAXKAlOT OBJAJAEHUE YHUBEPCAIbHBIMH YYEOHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMH JIEHCTBUSMHU.

Osi1ajeHHe YHHBEPCAJIbLHBIMU Y4eOHBIMH II03HABATEIbHBIMH JCHCTBUSIMH:

1) 6a30BbIe JJOrMUecKHUe AeHCTBUS:

CaMOCTOSITENIbHO  (POPMYJIMPOBaTh M aKTyalM3HpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEACIATh LEIN JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHM HX JOCTHIKEHHS,
COOTHOCHTD PE3YyJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU LEJISIMH;

MCIIOJIb30BaTh NPU OCBOEHUM 3HAHMHW NPHUEMBI JIOTHYECKOI'O MBILUIEHHUS — BBIIENATH
XapaKkTepHble TPU3HAKK TOHATHH W yCTaHaBIMBAaThb WX B3aHMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHATUS Il OOBSICHEHHSI OT/IEIbHBIX (PaKTOB U SIBICHUI;

BbIOMpATh OCHOBAHMS U KPUTEPUH IS KJIACCU(PUKALIUY BEUIECTB U XUMHUECKHUX PEaKIIMii;

YCTaHABIIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3yUacMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYyXkJIEHUS (MHAYKTHBHBIC, JEIyKTHBHbIC, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUSI B PacCMaTPUBAEMBIX SIBJICHUAX, (OPMYIHUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATH B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMBIE B XUMHHM CUMBOJMYECKHE (3HAKOBBIC)
MOJIeNU, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKkass (GopMysa, ypaBHEHHE XUMHUYECKOM peakiuuh — TpU pPELHICHUH Y4eOHBIX
NIO3HABATENBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATb HA3BaHHbBIE MOJEJbHBIE MPEICTaBICHUSI
JUISI BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.



2) 0a30BbBIe HCCIEN0BATEIbCKHE TeHCTBYS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUUYECKUX PEaKLIUi;

dopMynMpoBaTh L€ U 3aJauyd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIa/IETh HABBIKAMHU CAMOCTOSATEIBHOIO IUIAHUPOBAHUSA M TPOBEACHMS YUYECHHUUECKHX
9KCHEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O000OIIEHHS ¥ BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METOJOB peIICHUs
HPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB ITO3HAHMUSL.

3) padora ¢ nunopmaumeii:

OPUEHTHUPOBATbCSI B  pa3jIM4YHBIX HCTOYHUKAX HHpOpMauuu (HAYYHO-TIOMYJIsipHas
JaUTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel MHTepHerta),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpelncTaBiIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

(bopMyIMpOBaTh 3ampOChl M IMPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U OTOOpe
uH(popMaLuu, HE0OXO0AUMOM J1JIs BBITIOJIHEHUS yUE€OHBIX 33/1a4 ONPEAEIEHHOIO TUIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TE€XHOJIOTUH U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (POPMY NpEeACTaBICHUs HHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHbIM $3bIK B KayecTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOMH
uH(popMaLMel: NPUMEHATh MEXIpeAMETHbIE ((U3MUecKrue M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyJibl, a0OpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OgiaeHne yHHBEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€ CTBHAMM:

3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYKJa€MOW TEMbI B XOJi€ AHallora /WK JTUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYJIHPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yJbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IOJyYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU BBIIOJHEHUH XUMHYECKOIO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4yaeMbIX BEIIECTB,
peanu3anuu y4yeOHOTO MpoekTa M (OPMYJIHMPOBATH BBIBOJBI IO pE3yJbTaTaM IMPOBEIEHHBIX
UCCIIEIOBAaHUM MyTEM COTTIACOBAHMS MO3UIIMIA B X0/1€ 00CYX/IEHUS 1 0OMEHa MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PEryaITUBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYIIECTBIATH CBOIO IO3HABATEJIBHYIO JAEATEIbHOCTD,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii aropuT™M JIeHCTBUN MpU BBIOJHEHUM YYEOHBIX M HMCCIIEJOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO WX pelIeHusl ¢ YYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JEATEJIBHOCTH HAa OCHOBE CaMOaHalIu3a |
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTPaXaroT:



c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XWMHUYECKOW COCTABIIIONIEH E€CTECTBEHHO-
HAYYHOW KApPTUHBI MHpA, POJIM XUMUU B IMO3HAHWUU SIBICHUW TPUPOIBI, B (OpMHpPOBAHUU
MBILIUICHUST W KYJbTYpbhl JHYHOCTH, €€ (HYHKIMOHAIBLHOM TI'PAaMOTHOCTH, HEOOXOIMMOW st
pelIeHUs] NPAKTHUYECKHUX 3a4ad M HKOJIOIMYECKH OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
MOHATUS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
AIIEKTPOOTPHUILIATEIILHOCTh, XHUMHYECKast CBsA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpalméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YITIEpPOAHBIA  CKEJIET,
(dyHKIMOHATBHAS TPyNNa, paauKai, H30MEpHUs, U30MEpbl, TOMOJOTHYECKUH psill, TOMOJOTH,
YTIEBOIOPOAbI, KHUCIOPOA U a30TCOJEpIKallie COCTUHEHHUSI, MOHOMED, MOJUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOPUsI CTPOEHUSI OPraHMUECKUX
BemiectB A. M. byTiepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXkKalllue B OCHOBE IOHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301TaCHOM MCTIOIb30BAHNH BAKHEHITNX OPTaHUYECKUX BEUIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTePHBIC MPU3HAKK MOHSATUHN, YCTAaHABIMBATh
UX B3aUMOCBSI3b, HCIIOJIH30BaTh COOTBETCTBYIOIIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
MPEBPAILLICHUI OPTaHUYECKUX COCTUHECHUM;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIsI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH, COKpaIIEHHOMN) (POpMYyJT OpraHMYECKUX BELECTB
Y YpaBHEHUUW XMMHYECKUX PEAKUUN, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU MX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABINBATH MPUHAICKHOCTh U3yUYEHHBIX OPTaHUYECKHX
BEUIECTB 10 HX COCTaBy U CTPOEHUIO K OINpeAeNéHHOMY KJAcCy/TpyIle COEeIUHEHUN
(YyrineBoJopobl, KHCIOPOJ M a30TCOJAEpXAlllde COEIUHEHMs, BbICOKOMOJIEKYJISIpHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWA 1o cucremarndeckoir Homenkimatype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIBHBIE HA3BaHMs OTMEIHHBIX OPTaHMYECKHUX BEIIECTB (ITHJICH, MPOIHIIEH,
aleTUJIEH, STWICHIVIMKOJb, TJIMUEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCITIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsl KHUCIOTA, TIIIOK03a, (PPyKTO3a,
Kpaxmajl, LIeJUTI0JI03a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHS OMPEAENSATh BHUJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TPHUMEHATH TMOJOXKEHHUS TEOPUU CTPOSHUS OpPraHUYEeCKHX
BemectB A. M. bytiepoBa s 0OBSICHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa H
CTPOEHMS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKkTepu3oBaTb COCTaB, CTPOCHUE, (QHU3NYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENEH PA3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(meTan, 2TaH, JTWIEH, MNPOMWIEH, ameTwieH, Oyramuen-1,3, merunOyramgueH-1,3, OeHszomn,
METaHOJ, dTaHOJ, YTUIICHTIUKOIb, TIUIEPUH, (PEHON, aleTalbIeTu/l, MypaBbHHAS U YKCYyCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmaj, IeJUI003a, aMHUHOYKCYCHas KHCIIOTa), WUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJYy HUMU YPaBHEHUSMH COOTBETCTBYIOIHUX XUMHUYECKHX PEaKLUHUM C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIL;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEepPH30BaTh MCTOYHUKH YIIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOMHBIA Ta3, yrojb), CIOCOOBI MX TMEPEepadOTKH M MPAKTUUECKOe NPUMEHEHUE
IPOJYKTOB MEPEpPadOTKHU;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJAUTH BBIYUCIECHUS [0 XUMHUYECKUM YpaBHEHUSIM
(Macchl, 00bEMa, KOJNMYECTBA HMCXOIHOTO BEIIECTBA WM MPOAYKTA PEAKIIMH IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOIHBIX BEIIECTB MM MPOTYKTOB PEaKLUN);



c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUSI, WCIOJb3YyeMbIX B XUMHUM TNPU HM3YYEHUH BEHIECTB U XHUMHUYECKUX SIBJICHUU
(HaOnrofieHue, U3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUTsl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUSIX, CBA3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBHiia MOJb30BAHUS XUMUYECKOW TOCYA0N U
1abopaTopHBIM 000pYyA0BaHUEM, a TaKXkKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBITTOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATH M BBIMOJIHATH XMUMHYECKUN HKCIEPUMEHT
(mpeBpalleHus OPraHMYEeCKUX BEIIECTB MPU HArpEeBaHUM, MOJYUCHHE HTHICHA U WU3YUYEHHUE €Tro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHMYECKUX BEIIECTB, JeHaTypanusi OeJIKOB Ipu
HArpeBaHUU, I[BETHBIC PEAKIIUU OCITKOB) B COOTBETCTBUHU C MPABHJIAMH TEXHHKH 0€30MaCHOCTH
npu OoOpallleHUuu C BEIIeCTBAMU U J1TAOOPATOPHBIM 00OPYIOBAaHUEM, MPEICTABISTh PE3YyIbTaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3aliCh YpaBHCHHN COOTBETCTBYIOIIUX PEAKIUN U
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHUYECCKH aHAIM3UPOBATH XUMHUYECKYIO WH(MOpPMAIIUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nundopmarnuu, UHTEpHET U ApYyTUX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJIOTHYECKH IIeTIECO00Pa3HOTO
MOBE/ICHNA B OBITY M TPYAOBOH [EATEIHHOCTH B LEISIX COXPAHEHHsI CBOErO 3/I0POBbI U
OKPY’KaOIIeH MPUPOIHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
ONpeeNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHsTs Ha
npuMepax CrocoObl YMEHBIICHHUs] U TTPEIOTBPAIICHUSI UX BPEIHOTO BO3CHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIST O0Yy4aroIMUXCs C OrPAHMYCHHBIMHA BO3MOXHOCTSIMHU 37I0POBBS: YMEHUE TPUMEHSTh
3HaHMUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBICHUI;

JUISL CIIENBIX M CJIa0OBUAAIIMX OOYydarolUXCs: YMEHHME MCIOIb30BaTh pelbeHO-
TOUEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gpopmy.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsSI Kypca «OOmas u HeopraHuyeckas XUMHsD
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-
HAayYHOM KapTUHBI MHpa, POJM XMMHUU B TMO3HAHWUU SIBJICHUM NPUPOJIBI, B (OPMUPOBAHUU
MBILIUICHUSI U KYJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelleHusT TPAaKTHUYECKUX 3aJad M DKOJIOTMYeCKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
310POBBIO U IIPUPOJHON CpeELE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKOYAECT: OCHOBOIOJATAOIINE
NOHATHS (XMMUYECKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- DIIEKTPOHHBIE OPOUTAII aTOMOB, HOH,
MOJIEKyJ1a, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTENEHb
OKHUCJIEHHS, XUMHMYECKas CBs3b (KOBaJECHTHAas, WOHHAs, MeETaJlIn4yecKas, BOJOpPOJHAas),
KpUCTAJUIMYECKasl  pemETKa, TUIIBI XMMHYECKMX  pEaklUHid, pacTBOp,  JJIEKTPOJIMUTHI,
HEIJIEKTPOJIUTBI, JIEKTPOIUTUYECKAs NUCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XMMHYECKOM  peakIuM, XHMHUYECKOe DPABHOBECHE); TEOpPUHM U 3aKOHBl  (Teopus
NEKTPOJIUTUYECKON Jaucconuanuu, nepuogudeckuid 3akoH JI. K. MenneneeBa, 3akoH
COXPAHEHHs MAcChl BEUIECTB, 3aKOH COXPAHCHMs M IPEBPALICHMs DHEPIMM NPU XUMHYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKMM SI3bIK XMMHH, MHPOBO33PEHUYECKHE 3HAHMS,
JeKalue B OCHOBE ITOHMMAHHA IPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBJICHHU,
(akTOJIOTHUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJyYEHUH M 0€301MacHOM HCIOJIb30BAHUU
BR)XHEHIINX HEOPIaHNYECKUX BELIECTB B OBITY M MPAKTHUECKON JESTEIbHOCTH YEI0BEKa;



Cc(OPMHPOBAHHOCTb YMEHUH BBISABIIATH XapaKTEPHbIC MPU3HAKHU MTOHITUHN, yCTaHABINBATh
UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIME IOHATHUS IPU ONHCAHUU HEOPraHUYECKHUX
BEUICCTB U UX NIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYI0 CHMBOJHKY JJIsI COCTaBICHUS
(GopMys1 BeIIECTB M YpPaBHEHMH XHUMHUYECKUX PEAKLUH, CUCTEMATHYECKYH0 HOMEHKJIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OT/ICIbHBIX HEOPraHMYCCKHX BELICCTB (yrapHbId Tas3,
YTIEKUCBIA Ta3, aMMHUaK, raméHas W3BECTb, HETrall€Has W3BECTb, IIUTbEBAsl COJA, NUPUT U
Jpyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEEIATh BAJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMUECKOW PEETKH KOHKPETHOI'O
BellecTBa (aTOMHas, MOJEKYJsipHas, MOHHAs, METAJUIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHMI;

c(OpMUPOBAHHOCTh YMEHUIN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPIraHUYECKUX BEILECTB
II0 UX COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIiie COeMHEHUH (MPOCThIe BEIIEeCTBA — METAJLIbI U
HEMEeTaJlJIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOTbI, aM()OTEPHBIE TUAPOKCUABI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaThb CMBICI Hepuoauyeckoro 3akona JI. M.
MengeneeBa U JIEMOHCTPUPOBATH €ro0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
HPOTHOCTUYECKYIO (DYHKILINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepU30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XUMHUECKUX 3eMeHToB /1. 1.
MeHeneeBa, HCHOJIB3Ys TOHSTUS «S-, P-, O-DJICKTPOHHBIE OPOHTANINY, «IHEPTETHYCCKUC
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XMMHUYECKHUX D3JIEMEHTOB M HUX
COEIMHEHUH 110 nepuoaam U rpynnam [lepuogudeckoil cucreMbl XUMHAYECKUX dieMeHToB /. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XHMHUYECKHE
CBOICTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYyIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJIy HEOpraHMYeCKMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATh XUMHUYECKHE PEaKUIUU [0 Pa3IndHbIM
OpU3HaKaM (YUCIy M COCTaBy pEarupyrolux BeIIeCTB, TEIIOBOMY 3((deKTy peakiuu,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4aCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPaBHEHUs PEAKUUN pa3IMYHBIX THIIOB, OJHBIE
U COKpalE€HHbIE YPaBHEHUS peaklUii MOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuy UAyT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKIUH, MOATBEP)KIAIOIINE KayeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYITHOCTb OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3ianyYHbIX (PAKTOPOB; XapakTep CMEIIEHHs XMMHUYECKOTrO PaBHOBECHS B 3aBUCUMOCTU OT
BHeIHero Bozneiicteus (mpunuui Jle Hlarense);

Cc(OPMHPOBAHHOCTE YMEHHUH XapaKTE€pHU30BaTb XHWMHYECKHE IIPOLECCHI, JIEXKallUe B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHHUS CEPHOM KHCIOTHI, aMMHUAKa, a TakkKe CPOPMUPOBAHHOCTh
npeacTaBieHuit 00 OOIIMX HAayYHBIX MPUHIMIAX U HKOJIOTMYECKUX MpoOIeMax XMMHYECKOIO
IIPOU3BO/ICTBA;

C(OPMHPOBAHHOCTh YMEHUIl IMPOBOAWUTH BBIYMCIECHHUS C MCIOJIb30BAaHUEM IOHATHS
«MaccoBasi JIOJsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOUICHWH Ta30B MPU XHUMHYECKHX
peaKIMAX, Macchl BellecTBAa MM 00BbEMA Tra30B 10 W3BECTHOMY KOJIMUYECTBY BEILIECTBA, MAacce



Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKLUM BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MAaCChl BEIIECTB, IPEBPAILICHUS U COXPAHEHHS YHEPTHH;

c(OPMHUPOBAHHOCTh YMEHHMH COOJIOAATH IpaBUjIa MOJIb30BAHUSA XMMHUYECKON MOCYAOH U
71a00paTOpHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHSAMHU 110 BBIIIOJHEHHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XWMHYECKHUH SKCIIEPUMEHT
(pa3noxxeHue MepoKcHIa BOAOPOAA B IPHUCYTCTBUM KaTajln3aropa, OINPEAETICHHUE Cpeiabl
pPacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATHLHOTO MHINKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeakLUH, PeaklMd HOHHOro OOMEHA, KAaueCTBEHHbIC pEaKIUH Ha
cyibdar-, kapOoHaT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIIEPUMEHTAIbHBIX
3ajay no TtemaMm «Metawb»y U «Hemeraiuib»y) B COOTBETCTBUM C IpaBWIIAMU TEXHUKU
0€30MacHOCTH NpU 00pallleHNH ¢ BELECTBAMH U JIA0OPATOPHBIM 000PYI0BaHUEM, IIPEACTABIAThH
pe3yabTaThl XMMHUYECKOTo 3KCIIepUMEHTa B (opMe 3aluCH YPaBHEHUI COOTBETCTBYIOLIUX
peaxiuii 1 GOopMyITHPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMHMUYECKYI0O HH()OPMALUIO,
MOJy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (CPEACTBa MacCOBOW KOMMYHHMKanuu, VHTepHET u
APYTHX);

c(OPMUPOBAHHOCTh YMEHHMH COOJIIOAATh MpaBWiIa HKOJOTMYECKH LEIecCO00pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHUS CBOEro 370pPOBbi U
OKpY’Karollel MpUPOAHON Cpelbl, OCO3HABAaTh OMACHOCTH BO3JCHCTBHS HAa JKUBBIC OPraHU3MBI
OIpesieNIEHHBIX BEIEeCTB, MOHUMas cMblca nokasatens [1JK, noscusaTe Ha npuMepax crnocoObl
YMEHBUICHHUS U MPEIOTBPAILICHIS UX BPEIHOTO BO3JCHCTBUS HA OPTaHN3M YeJI0BEKa;

JUIs O0YyYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUIA,

JUIs CHeNbIX W CclAa0OBUIANIMX OOYy4aroIMXCs: YMEHHE MCIIOJIb30BaTh penbedHo-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumMudyeckux Gopmyit.



TEMATHYECKOE IINTAHUPOBAHHME

10 KITIACC
Ne HaumenoBanu KoimuecTBo 4acos [IporpammHuoe XapakTepucTuKa DJIeKTPOHHbIE
n € pa3[iesioB H coepKaHue NEITEIbHOCTHU (ungposbie)
n/ Bcer  Konrpoabunt = IlpakTHuecku
I TEeM 6p P 5 00y4Jarmuxcst o0pa3oBaTe/bHbI
0 e padoThI e padoThl
NPOrpamMMbl p p e pecypcsl
Paznen 1. TeopeTnueckne 0CHOBBI OPraHMYeCKO XUMHUH
IIpeamer PackpriBath cMbICI

OPraHU4YeCKON XUMHH:

€€ BO3HMKHOBEHME,
paBBI/ITI/Ie 1 3HAYCHUC
B [TOJIyYEHUHU HOBBIX
BEIIIECTB U
MarepuaiioB. Teopus
CTPOECHUSA
OpraHUYeCKHUX
coenqnHeHuid A.M.

M3y4aeMbIX MMOHITUH
(BBIABJIATH UX
XapaKTepHbIC
MPU3HAKH),
YCTaHABIIMBATh X
B3aMMOCBS3b.
[IpumenaTH
MOJIO’KEHUS TEOPUU
CTpOECHUS

IIpeamer
. Bytneposa, ee OpraHUYECKUX

OpraHUYEeCcKOM
OCHOBHBIE BemecTs A. M.

xumuu. Teopus
IOJIOKEHHS. bytneposa nns

1.1 CTPOCHUS 3

CtpyKTypHBIE 0OBSICHEHUS

OpraHUYECKUX .

. (bopmyIbI 3aBUCHUMOCTH CBOWCTB

COIHMHEHHHA A. OpPraHUYECKUX BEIIECTB OT UX

M. bytneposa p III
BewecTB. ['oMonorus,  cocraBa U CTPOEHHUS.
H30MEPUS. Hcnonb3oBars
XuMHuueckas CB3b B XUMHYECKYIO
OpraHUYECKUX CUMBOJIUKY IS
COEIMHEHUSX: COCTaBJICHUS
KpaTHBIE CBA3H, G- U MOJIEKYJISIPHBIX U
T-CBSI3U. CTPYKTYPHBIX
[IpencraBnenue o (pa3BepHyTOH,
KJaccu(uKanuu COKpALIEHHOMN)
OpraHUYECKHUX dbopmyn




BEIIECTB.
Howmenxknarypa
OpraHUYECKUX
COCTUHEHUN
(cucremaTuueckas) u
TPUBUAIbHbIE
Ha3BAHUS BaXKHEUIINX
Mpe/icTaBUTeNeH
KJIACCOB
OpPTaHUYECKUX
BEIIIECTB.
JKCNePUMEHTAIbHBI
€ MeTOo/Ibl U3yUeHusl
BellecTB M UX
NpeBpalleHHui:
JeMoHcTpauuu:
03HAaKOMJIEHHE C
oOpa3amu
OpTraHUYECKUX
BEILECTB U
MarepuaiamMu Ha X
OCHOBE;

OTIBITHI TIO
MIPEBPAIICHUIO
OpPTraHUYECKUX
BEILIECTB MPHU
HarpeBaHUU
(nnaBneHwue,
oOyriMBaHue 1
TOpEHHE).
JlaGopaTopHbie
OTIBITHI:
MOJIETTUPOBaHUE
MOJIEKYJI

OpPTraHUYeCKUX
BEIIIECTB.
Ornpenensats BUIbI
XUMHYECKOH CBSI3U
(onuHapHsble,
KpaTHBIC) B
OpPTraHUYeCKUX
COCTUHEHUSIX.
PackpsiBats ponb
OpPraHMYECKON XUMUU
B TIpUpOJE,
XapaKTepU30BaTh €e
3HAa4YCHUE B )KU3HU
YeNnoBeKa,
WILTIOCTPUPOBATH
CBSI3b C JIPYTUMHU
HayKaMHU.
HaoOmonates u
OIIHCHIBATH
JIEeMOHCTpaIlMOHHbIE
OTIBITHI; IPOBOJNUTH H
OIHCHIBATH
nabopaTopHble
OTIBITHI U
MPAKTHYECKHE
paboThI




OpraHUYECKUX
BEIIECCTB

Hroro no pazneny

Paznen 2. YrieBoaopoabl

IIpenenwvHbie
2.1 YIJIEBOJIOPO/IBI
— aJIKaHbI

AJKaHbBI: COCTaB U
CTPOEHHUE,
TOMOJIOTUYECKUH PSI.
MeraHn u 3TaH —
MIPOCTEMNIINE
MpeACTaBUTEIN
AJIKaHOB: COCTaB,
XUMUYECKOE
CTpOCHUE,
¢busnyeckue u
XUMHYECKHE CBOMCTBA
(peakuuu 3aMereHus
U TOPEHHUS),
HaxO0/JICHUE B
MPUPO/IE, TTOTYICHHE
Y IPUMEHEHNE

Henpenenbubie
YIJIEBOJOPOBL:
2.2 aJIKCHEI,
AJKaUEHBI,
AJIKUHBI

AJIKeHBI: cocTaB U
CTpPOEHHUE,
TOMOJIOTUYECKUH PS/I.
OTHIIEH —
MPOCTEUIIIHI
MpeACTaBUTENb
aJIKCHOB: COCTaB,
XAMHUYECKOE
CTpOEHHUE,
¢busnyeckue u
XHMHYECKHE CBOMCTBA

PackpsiBath cMbICT
M3y4YaeMbIX MMOHITUH
(BBIABJIATH UX
XapaKTepHbIC
MIPU3HAKH),
yCTaHABIUBATh UX
B3aUMOCBSI3b,
UCII0JIH30BATh
COOTBETCTBYIOIIUE
MOHSTHUS TIPU
ONMCAHUU COCTAaBA,
CTPOCHUS U
IIpEBpAILCHUI
OpTraHUYECKUX
COCIMHEHU.
Hcnonb3oBars
XUMHUYECKYIO
CHUMBOJIUKY JTsI
COCTaBJICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAIIICHHOM )
bopmyn
OpraHUYECKHUX
BEIIECTB.
VYcranaBnuBaTh
MPUHAJICKHOCTh




(peakuuu
TUAPUPOBAHUS,
raJIOTeHUPOBAHMSI,
TUApPATALINH,
OKHCIICHHUS U
TTOJTMMEPU3AITUH )
HaXO0XJICHUE B
MIPUPOJIE, TOTyUEHUE
Y IPUMCHCHUE.
AJKaaueHbl:
Oyranuen-1,3 u
MetunOyTanueH-1,3,
XUMHYECKOE
CTPOCHHUE, PCAKIIUS
MOJINMEPHU3aIIUH,

BEIIIECTB K
ONpeACICHHOMY
KJIaccy
YIJIEBOAOPOIOB IO
COCTaBY U CTPOECHHIO,
Ha3bIBaTh MX 110
CHUCTEMaTHUECKOM
HOMEHKJIATYyPE;
MIPUBOJIUTH
TpUBHUAJIbHBIC
Ha3BaHUS OTACIBHBIX
npeJcTaBuTEICH
YIJIEBOAOPOIOB.
Onpenenars BUJbI
XUMHYECKOM CBSI3H B

puMeHeHue (s MOJIEKYJIax

CUHTE3a MPUPOJIHOTO  YTIEBOAOPOJIOB;

U CHHTETHYECKOTO XapaKTEepU30BaATh
KayuyyKa U PE3UHBI). 3aBHCHMOCTD
ANKHMHEBL: COCTaB U pEaKIMOHHON
0COOCHHOCTU CIIOCOOHOCTU
CTPOEHHUS, YIJIEBOJOPOAOB OT
TOMOJIOTUYECKHM pSANl.  KPAaTHOCTH
AnernneH — KOBaJICHTHOM CBSI3H.
MIPOCTENIINM XapakTepru3oBaTh
MpeACTaBUTENb COCTaB, CTPOEHHUE,
AJIKUHOB: COCTaB, MIPUMEHEHHE,
XHMHUYECKOE (usnueckue u
CTpOEHHUE, XAMUYECKHE
(busnueckue u CBOIICTBA,
XAMUYECKHE CBOMCTBA = BaKHEHIIHE CIIOCOOBI
(peakuuu MIOJIyYECHUS
TUAPUPOBAHUS, TUITAYHBIX
rajoreHMpoBaHus, npeJcTaBuTEICH




2.3

ApoMaTtndecku
e
YTJIEBOIOPOIbI

TUApPATALUUA TOPEHUS ),
HaxX0XJICHUE B
MIPUPOJIC, TIOTyUCHUE
Y IpUMEHEHHUe
ApeHbl: 6eH30T U
TOJIyOJI, COCTaB,
XMMHYECKOE CTPOCHUE
MOJICKYJI, (pu3udeckue
U XUMHYECKHE
CBOMCTBa (peaKkuu
raJIOTeHUPOBAHUS U
HUTPOBAHUA),
MOJIy4eHUE U
MIPUMCHCHHE.
Bnusnue 6ensona

Ha OpPTaHU3M
YeloBeKa.
I'enernueckas cBs3b
YIJIEBOJOPOOB

2.4

IIpupoausie
HCTOYHUKHU
YIIE€BOI0OPOI0B
U UX
nepepabdoTka

[IpupoaHsIit ras.
[TonyTHbIE HEDTAHBIE
ra3el. Hedth 1 ee
IIPOUCXOXKICHHUE.
Crnioco0sl
nepepaboTKu HePTH:
MeperoHka, KpeKUHT
(TepMuuecKuii,
KaTATUTHYECKHI ).
IIponyktsl
nepepaboTku HEPTH,
UX MPUMEHEHHE B
MPOMBIIIIEHHOCTH U B
ObITy. KaMeHHBIN

pa3JIMYHBIX KJIACCOB
YTJIEBOJOPOIOB
(metana, 3TaHa,
JTUIJIEHA, alleTHJIEHA,
Oyraauena -1,3,
OeH30:1a, TOTYOIIa).
BriaBiagaTe
TeHETUYECKYIO CBSI3b
MEXTY
YTIEBOIOPOAAMHU U
MOATBEPKIATH €€
HaJIM4He
ypaBHEHUSIMHU
COOTBETCTBYIOIINX
XAMUYECKHX
peaKkuui ¢
HCIIOJIb30BaHUEM
CTPYKTYPHBIX
hopmy.
XapakTepus3oBaTh
WCTOYHUKU
YIJIEBOJOPOAHOTO
ChIpbs (HEPTBD,
MIPUPOIHBIN Ta3,
YTOJIb), CTIOCOOBI UX
nepepaboTKu U
MPaKTHYECKOE
pUMEHEHNE
TTOTy4aeMBbIX
MPOJIYKTOB.
Hcnons3oBarh
€CTECTBCHHO-
Hay4HBIC METOJIBI
IMO3HAHUS —




YTOJIb ¥ IPOAYKTHI €T0
nepepaboTKH.
JKCNepUMEHTAIbHBI
€ MeTO/JbI U3yYCHUS
BeleCTB M UX
NpeBpalleHHii:
JeMoHcTpanuu:
kosutekiuu «Hedte» u
«¥YTOIIbY;
BUJICOparMeHT
«Bynkanuzanus
PE3UHBDY.
JlabopaTopHbie
OTIBITHI:
Ka4ueCTBEHHOE
olpeziesIeHne
yTJeposa u BOJopoaa
B OpPraHUYECKUX
BEIIECTBAX;
03HAaKOMJICHHUE C
oOpazmamu
MJIaCTMACC, KayqyKOB
Y PE3UHBI;
MOJEJIUPOBAHUE
MOJIEKYJTI
YIJIEBOJOPOAOB U
TaJIOTE€HOIPOU3BOTHBI
X.

[IpakTnueckue
paboThI:

No 1. ITonmyuenue
STUJICHA U U3YYCHHUE
€ro CBOMCTB.
PacueTnbie 3a1aun:

IpoBeICHHE,
HAOJIFOIEHYE U
OIHCaHue
XHUMHAYECKOTO
IKCIIEPUMEHTA
(;rabopatopHbIe
OTIBITHI U
NPaKTUYCCKHE
paboThl).

CrnenoBath npaBuiIaM
6e3omacHoi paboTsl B
JabopaTtopuu npu
UCTIOJIb30BaHUH
XUMHUYECKOH TTOCYIbI
¥ 000pyIOBaHUs, a
TaKXe MpaBUIaM
oOparieHus ¢
BEIIECTBAMH B
COOTBETCTBHUH C
UHCTPYKIUSAMU
BBITIOJTHEHUS
1a00paTOPHBIX
OTIBITOB H
MPAKTHYECKUX padoT
IO TTOJTYYSHHIO U
U3yYEHHIO
OpTaHUYeCKUX
BEIIIECTB.
[IpencraBnsaTe
pe3yNbTaThI
IKCIIEPUMEHTA B
(dhopme 3anucu
ypaBHEHUH
COOTBETCTBYIOIIUX
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olpeziesieHue
MOJIEKYJIAPHOU
(bopmybI
OpPraHUYECKOTo
BELIECTBA 110
MacCOBBIM J0JSIM
aTOMOB XUMHUYECKUX
AJIEMEHTOB; PACUEThI
10 YPaBHEHUIO
XUMHYECKON peaKIItu.

pEaKUHil U 1eN1aTh
BBIBOJIbI HA UX
OCHOBE.

[IpoBonuTh
BBIYHCIICHUS JITIs1
ornpezeneHus
MOJIEKYJIIPHOM
(hopMyibr
OpPraHUYECKOTO
BEIIIECTBA, MO
YpaBHEHUIO
XUMHYECKON
peaKkIuu.
CamocrosiTenbHO
MJIAaHUPOBATH U
OCYILECTBIISITH CBOIO
MO3HABATEIIbHYIO
JIeATEIbHOCTb;
MPUHUMATh AKTHBHOE
y4acTHe B IpyHIoBOM
yueOHoM
JeATETbHOCTH

Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs

Crouprsl.

31 denomn

[Ipenenbubie
OJHOATOMHEIC
CIUPTBL: METAHOJ U
JTaHOJI, XMMHYECKOE
CTpOEHUE,
dbuznveckue u
XUMHUYECKHE CBOMCTBA
(peakruu ¢
AKTUBHBIMH

PackpbiBaTh cMBICT
U3y4aeMbIX MOHATUN
(BBISBJIATDH UX
XapaKTepHBIC
NPU3HAKHN),
yCTaHaBIUBATh UX
B3aUMOCBS3b,
UCIIOJIb30BaTh
COOTBETCTBYIOIIHE




MeTaJUIaMH,
raJoreHoBOI0POJIaMHU,
TOpEHHE),
MIPUMEHEHHUE.
BonoponHas cBs3b.
DuU3MO0IOTNYECKOe
JIEUCTBUE METAHOJIA U
3TaHOJIa Ha OPraHu3M
YEJIOBEKa.
MHuoroaToMHbIE
CIIUPTHI:
STUJIEHTJIMKOIb U
TJIMIICPUH,
XUMHUYECKOE
CTpOCHUE,
¢buznyeckue u
XUMHYECKHE CBOMCTBA
(B3auMoelicTBHE CO
HIETIOYHBIMHU
METaJUIaMH,
KadyeCTBEHHas
peakius Ha
MHOT'0aTOMHBIE
CIIUPTHI).
DU3NO0IOTHYECKOE
JEeHCTBHUE Ha OPraHU3M
YEJIOBEKa.
IIpumeHeHue
TJIMIICPUHA U
STUJICHTJIUKOJISL.
®enon. CtpoeHne
MOJIEKYJIbI,
dbuznveckue u
XUMHYECKHE CBOMCTBA

TOHSITUS TIPH
OITMCAHMH COCTAaBa,
CTPOCHHUS U
MpEeBpaICHUI
OpraHUYECKUX
COCTUHEHUN.
Hcnonns3oBaTh
XUMHYECKYIO
CHUMBOJIUKY IS
COCTaBJICHUSA
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAIICHHOM )
hopmyn
OpraHUYECKUX
BEIICCTB.
YcraHaBiauBaTh
MPUHAJIC)KHOCTh
BEIICCTB K
OTIpENIETIEHHOMY
KJIaccy

10 COCTaBy U
CTPOEHHUIO, Ha3bIBATh
HX MO
CHCTEMaTUYCCKOU
HOMEHKJIATYPE;
PUBOIUTH
TPUBUATBHBIC
Ha3BaHUS OTACIbHBIX
MpeaCcTaBUTENEH
KHUCIJIOPOJICOIEPKAIIH
X COEIUHEHUH.
XapakTepu3oBaTh




3.2

AJbaeruasl.
Kap6onoBsie
KHCJOTHI.
CroKHEBIE

3UpHI

¢denona. TokcnyHOCTH
(dhenomna, ero
¢busnonoruueckoe
JICHCTBUE HAa OPTaHU3M
YeJI0BEKa.
[Ipumenenue denomna

AJLIEeruam:
dbopmManbaeru u
areTanbJaeru/,
XUMHYECKOE
CTpOEHHE,
¢busnyeckue u
XMMHYECKHE CBOMCTBA
(peakiuu OKUCICHUS
Y BOCCTAHOBJICHHUSI,
KauyeCTBCHHBIC
peaxiun), moxy4eHme
Y IPUMCHCHUE.
OnHOOCHOBHBIE
npeiebHbIC
KapOOHOBBIE KHCIOTHI:
YKCyCHAsI KHCIIOTa,
XUMHYECKOE
CTpOCHHE,
¢busnyeckue u
XUMHYECKHE CBOMCTBA
(oOmrue cBoicTBa
KHCIIOT, PEAKITHS
TepUpUKAIIN),
MTOJTyYCHUEC U
MIPUMCHCHHE.
CreapuHoBas u
OJICUHOBASI KUCIIOTHI
KaK MpeJCTaBUTEIU

COCTaB, CTPOCHHUE,
IpUMEHEHHUE,
¢busnyeckue u
XHMHYECKHE
CBOMCTBA,
BaKHEHIIIHE CITOCOOBI
MOJTyYEHUSs
TUITMYHBIX
IIPEICTABUTENIEH
Pa3IMYHBIX KJIACCOB
KHCIIOPOJICOICPKAIIH
X COeIUHEHUN
(MeTaHoIa, aTaHONA,
rMIepuna, GeHona,
dbopmanbaeruma,
aleTajabIeTH A,
YKCYCHOM KHCIIOTHI,
[JIFOKO3bl, CaXapo3bl,
Kpaxmasa,
1[EJUTI0JIO3bI);
BBISBIISTE
TE€HETUYECKYIO CBS3b
MEXIy HUMH U
MOATBEPKIATH €€
HaJIn4ue
YpaBHEHUSIMU
COOTBETCTBYIOIINX
XUMUYECKUX PEeaKIUi
C HCIOJIb30BaHUEM
CTPYKTYPHBIX
dhopmyi.

OmnuceIBaTh COCTAaB,

XHMHYECKOE

CTPOCHHUE U




3.3

VYrneBons!

BBICIINX KapOOHOBBIX
KHUCIIO0T. Mbla Kak
COJIM BBICIIIUX
KapOOHOBBIX

KHCJIOT, UX MOIOIIIee
nenctsue. CloXKHBIE
3¢huUpbI KaK
IIPOU3BO/IHBIE
KapOOHOBBIX KUCJIOT.
I'uaponus crnoXxHbIX
a¢upos. XKups! kak
IIPOU3BO/IHBIE
TIIMIEPUHA U BBICIINX
KapOOHOBBIX KUCIIOT.
I'maponus xupos

YrneBodsl: COCTaB,
KJIacCU(PUKALIHS
yTJ1€BOAOB (MOHO-,
T~ ¥ TIOJTUCAXapPUIBI).
I'mroko3a —
MPOCTEUIIIHI
MOHOCaXapuI:
0COOEHHOCTH
CTPOEHUS MOJIEKYJIBI,
¢buznueckue u
XUMHYECKHE CBOMCTBA
TJTFOKO3BI
(B3auMoelicTBUE C
THJIPOKCHIOM
menu(Il), okucnenue
aMMHUAYHbIM
pacTBOPOM OKCH/IA
cepedpa(l),

MPUMEHEHUE KHUPOB,
XapaKTEPU30BaTh UX
3HAUCHUC JIJIS
JKM3HEAEATEILHOCTH
OpraHU3MOB.
Oco3HaBarthb
OITACHOCTH
BO3JIEHCTBHUS HA
JKUBBIC OpTraHU3MBbI
OTIpeIeTICHHBIX

OpPTaHHYECKHUX

BEIIECTB, IOSCHATH

Ha IpUMepax

CIIOCOOBI

YMCHBIIICHUS U

MPEIOTBPALICHHS HX

BPEIHOTO

BO3JCHCTBUS HA

OpraHU3M 4YeJIOBEKa.

Hcnonp3oBarh

€CTECTBCHHO-

HAYYHBIE METOIBI

[IO3HAHUSA —

MPOBE/ICHHUE,

HaOJIIoIeHNE U

OIIHCaHHE

XAMHUYECKOTO

JKCIIEPUMEHTA

(;rabopatopHbIe

OIIBITHI U

MPaKTUYECKHE

paboThI).

CnenoBaTh npaBHIaMm

6e30macHoi paboTHI B




BOCCTAHOBJICHUE,
OpOXXEHUE TIIFOKO3bI),
HaX0XJ/IEHUE B
MpUpo/Ie, IPUMEHEHUE
TJIIOKO3BI,
Ouosorudeckas poip B
KU3HEJEATEIIbHOCTH
OpraHu3Ma 4YeIoBeKa.
doTtocuHTE3.
OpyKTO32a KaK U30Mep
TJIFOKO3BI.

Caxapo3sa —
IIpeICTaBUTEIND
JCaxapuioB,
TUIPOJIU3 CaXapo3bl,
HaxO0/ICHUE B
MIpUPOJE U
MIPUMEHEHHUE.
Kpaxman n
LIEJUTI0JI03a KaK
TIPUPOJTHEIE
MIOJINMEPBIL: CTPOEHUE
Kpaxmana

U LEJITI0JI03b],
¢buznueckue u

nabopaTropuu pu
UCIOJIb30BaHUU
XUMHYECKOU MOCYbI
u o0opynoBaHus, a
TaK>Ke MpaBUiiaM
oOpareHus ¢
BEII[ECTBAMH B
COOTBETCTBUHU C
UHCTPYKIIUSIMUA
BBITIOJTHEHUS
1a00paTOPHBIX
OTIBITOB U
IPAKTUYECKUX padboT
0 MOJIYYECHUIO U
U3YUYEHUIO
OpraHUYECKUX
BEIIECTB.
[IpencraBnsath
pe3yabTaThl
SKCHEpUMEHTA B
dhopwme 3amnucu
ypaBHEHUU
COOTBETCTBYIOIIUX
peakuuii u 1enarhb
BBIBOJIBI HA UX

XUMHUYECKHUE CBOMCTBA | OCHOBE.
KkpaxMmana (rugponus,  [IpoBoauth
KauyeCcTBEHHas BBIUMCIICHHS JIJIS
peaxuus ¢ HOJI0M). ornpezeneHus
JKCNePUMEHTAIBHBI | MOJIEKYJISIPHOM

€ MeTOo/Abl u3y4eHus1  (HOpMYyJIbI
BeIeCTB M UX OpPraHUYECKOI0
NpeBpalleHui: BEILIECTBA, IO
JlaboparopHble YPaBHEHUIO




OIIBITHI:
rOpeHHe CIUPTOB;
B3aUMOJICICTBUE
TIIMLIEpUHA C
TUIPOKCUIOM
meau(1l);
KaueCTBEHHbIE
peaKuu anbJIeru10B
(okucneHnue
aMMHUAYHbIM
pacTBOpOM OKcHJA
cepebpa u
TUIPOKCUIOM
menu(Il));
B3aUMOJICHCTBUE
Kpaxmalia ¢ HOJOM.
[IpakTnueckue
paboThI:

Ne 2. CpoiicTBa
pacTBOpa YKCYCHOMU
KHCIIOTBHI.
Pacuernble 3agaun:
orpezeneHne
MOJIEKYJIAPHON
(hopMyIbI
OpPraHUYECKOTO
BELIECTBA 110
MacCOBBIM J0JSIM
aTOMOB XUMHUYECKUX
2JIEMEHTOB U 10 Macce
(0OBeMy) MPOAYKTOB
CrOpaHus;

pacueTsl 1o
YPaBHEHHUIO

XUMHUYECKOHN
peaKIuu.
CaMOCTOSTEIIEHO
MJIAaHUPOBATH

U OCYIIECTBIIATh
CBOIO
MO3HABATEJIbHYIO
JeITEIbHOCTD;
PUHUMATH AKTUBHOE
y4acTue B TPYIIOBOM
yueOHOU
EeITEIbHOCTH

Y OCYIIECTBIISTh
CBOIO
MO3HABATEIIbHYIO
JIeITEIIbHOCTD;
MPUHUMATH AKTUBHOE
y4acTUe B TPYIIOBOM
yueOHoM
JIEeITeIIbHOCTH
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XUMHYECKON pEaKIuu

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

AMUHBI.
4.1 AMHUHOKHCIIOT
bl. benku

AMUHBI: METUJIAMHH —
MPOCTEUILINI
MIPEICTaBUTENb
aMHUHOB: COCTaB,
XUMHYECKOE
CTpOCHUE,
(dbuznveckue u
XMMHYECKHE CBOMCTBA
(peakiuu ¢
KHUCIIOTAMH U
TOpEHus),
HaXO0XJICHUC B
MIPUPOJIE.
AMUHOKHUCIIOTHI KaK
amQoTepHbIe
OpTaHHYECKUE
COCTUHEHHUSI.
®u3nyecKue u
XUMHYECKHE CBOMCTBA
aMUHOKHCIIOT (Ha
puMepe TIUIUHA).
buonornyeckoe
3HaUEHUE
aMHUHOKHUCIIOT. CHHTE3
MENTHIOB.

benku kak nmpupogHbIe
MTOJIUMEPBHI.
[TepBuunas,
BTOpHUYHAS U

PackpsiBath cMbICT
M3y4aeMbIX MMOHITUH
(BBIABJIATH UX
XapaKkTepHbIe
MPU3HAKH),
yCTaHABIUBATh UX
B3aUMOCBSI3b,
UCIIOJIb30BaTh
COOTBETCTBYIOIIUE
MOHSTHUS TIPU
ONMCaHUU COCTAaBa,
CTpOCHHUS U
IIPEBPAILCHUI
OpTraHUYECKUX
COCIMHEHU.
Hcnonb3oBars
XUMHUYECKYIO
CUMBOJIUKY IS
COCTaBJICHUS
MOJICKYJISIPHBIX U
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAIIECHHOM )
dhopmyn
OpraHUYECKUX
BEIIECTB.
Onpenensrsb
IPUHALJIEKHOCTh
BELIECTB K




TpeTUYHAs CTPYKTypa
0eKoB. XMMUYECKHE
CBOICTBA OEJIKOB:
THJIPOJIH3,
JIeHATypaIus,
KayeCTBEHHBIC
peakuu Ha OeNKu.
JKCNePUMEHTAIbHBI
€ MeTOAbI H3yYeHHS
BelIecTB H UX
NpeBpalleHUui:
JlemoHcTpanuu:
JeHATypamus OSJIKOB
[P HArPEBAaHUMY;
IBETHBIC PEaKIIUU
0enKoB

ONpeIETICHHOMY
KJIACCY MO COCTaBY H
CTPOEHHUIO, HA3bIBATh
UX 10
CUCTEMAaTUUYECKOU
HOMEHKJIATypE;
PUBOIUTH
TPUBHUAIILHBIC
Ha3BaHMS OTACIBHBIX
MIPEJICTaBUTEIICH.
XapakTepu3oBaTh
COCTaB, CTPOCHHUE,
pUMEHEHHUE,
(dbuznveckue u
XHMHYECKHE
CBOICTBA,
BOKHEHIITHE CITOCOOBI
MOJIyYEHUSs
THUITAYHBIX
MpeICTaBUTENEH
a30TCO/ICPKAIIIX
COEJIMHEHUH
(MeTunamuHa,
TJIMIMHA, OCTTKOB).
OnuceIBaTh COCTaB,
CTPYKTYpPY, OCHOBHBIE
CBOMCTBA OEJIKOB;
MOSICHATH Ha
puMepax 3HaYeHHE
OCIIKOB IS
OpraHu3Ma 4ejioBeKa.
Hcnonb3oBaTh
€CTECTBEHHO-
Hay4YHbIE METOIbI




[IO3HAHUSA —
HAOJIOATh U
OIIUCHIBATH
JIEMOHCTPAIIMOHHBIN
HKCIIEPUMEHT.
CaMOoCTOSTEIIHLHO
TUTAHUPOBAThH U
OCYIIECTBIISITH CBOIO
MO3HABATEIIbHYIO
JeITEIbHOCTD;
PUHUMATH AKTHBHOE
y4acTue B TPYIIOBOM

yueOHOU
JESATEIIBHOCTH
Hroro no paszneny 3
Paspen 5. BeicokoMoJIeKy A pHbIe COeUHEHUS
OcHOBHBbIE NIOHATHUSA Bnaners
XUMUHU M3y4aeMbIMU
BBICOKOMOJIEKYJIIPHBI = XMMUYECKUMHU
X COCIMHEHHM: HNOHATUSIMU:

IImacTMaccel.
5.1 Kayuyku. 2
Bomokna

MOHOMED, MOJTUMED,
CTPYKTYPHOE 3BEHO,
CTEIIEHb
MTOJTMMEPH3AITNH,
cpenHsis
MOJICKYJISIpHAs Macca.
OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJISIPHBI
X COEIUHEHUHN —
MoJIMMEpU3aus U
TIOJTUKOHICHCAIIH.
IImacTmaccsr

pPacKpbIBaTh CMBICII
M3y4YaeMbIX MOHITUH
Y IPUMEHSTH 3TH
TTOHATHS TTPU
OMMUCAHUU COCTAaBa U
CTPOCHUS
BBICOKOMOJIEKYJISIPHBI
X OPraHUYECKUX
BEILECTB, AJIs
00BsICHEHUS
OTJENBHBIX (PAKTOB U
SIBJICHUU.
Hcnonb3oBars




(monusTHIIEH,
MOJIUIPOIIUIIEH,
MOJTMBUHHIIIXIIOPH,
TTOJTUCTUPON).
Harypanbnslii u
CHUHTETHYECKUE
KayqyK{
(OyTanueHoBBIH,
XJIOPOIIPEHOBBIN U
H30IPEHOBBIH ).
BomnokHa:
HaTypaJbHbIE
(XJ10TIOK, IIEePCTh,
IIEJNK),
HCKYCCTBEHHBIE
(amieTaTHOE BOJIOKHO,
BHCKO3a),
CHUHTETHYECKUE
(KampoH M JIaBCaH).
IKCNEPUMEHTAJIBHBI
€ MeTOJbl U3yYeHHs
BellecTB M UX
NpeBpaLleHuii:
JemoHcTpanuu:
03HAKOMJICHHE C
oOpa3amu
MPUPOTHBIX U
HCKYCCTBEHHBIX
BOJIOKOH, TIJTACTMAcC,
Kay4yKOB

XUMHUYECKYIO
CUMBOIIUKY AJIs
COCTaBJICHUS
CTPYKTYPHBIX
(hopMyI1 BEUIeCTB U
YpaBHEHUH peakiui
MOJIMMEpPU3AIUU U
MOJIMKOHACHCAIIUH.
OnuceIBaTh COCTAaB,
CTpOEHHE, OCHOBHBIE
CBOMCTBA Kay4yKOB,
HanOoee
pacrpoCcTpaHeHHbBIX
BUJIOB ILJIaCTMAcC,
BOJIOKOH,;
IPUMEHEHUE B
pPa3IUYHBIX OTPACIISX.
Hcnonb3oBars
€CTECTBEHHO-
Hay4HbIE METO/IbI
MO3HAHUS —
HaAOII01aTh U
OTIMCHIBATh
JEMOHCTPALIMOHHBIN
AKCTIEPUMEHT

Uroro no pazgeny




OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME
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11 KJIACC

Ne
n/
n

HaunmenoBanu
€ pa3/eJioB U
TEeM
NMPOrpamMmbl

KoandyecTBo 4acoB

Bcer  KoHTpoJIBHBI
0 e padoThbI

Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU

IIpakTHYeck
ue padoThbl

[Iporpammuoe
coJiep)KaHue

XapakTepucTUKa
JeATETbHOCTH
00ydJaronmxcst

DJIeKTPOHHBbIE
(uudgpossbIe)
oOpa3oBaTesibH
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Crpoenue
aTOMOB.
Ilepuoanuecku
1 3aKOH U
Ilepuoanuecka
sl CHCTeMa
XHUMHYECKHAX
3neMeHTOB /I.
H. Menneneena

XUMUYECKUI PJIEMEHT.
Atom. CocraB aToMma,
U30TOIIbI. DJIEKTPOHHAS
00o0J104Ka.
DHepreTU4YecKue
YPOBHH, IMOJYPOBHHU.
ATomHbIE OpOUTaNH, S-,
p-, d-, f-aemenTHL.
OcoGenHoctu
pacnpeneneHus
3JIEKTPOHOB 110
opOHTaNsAM B aTOMax
MaJIbIX U OOJIBIITUX
NEPUOAOB. DIEKTPOHHAS
KOH(uUTyparus aToMoB.
[Iepronnueckuii 3aKOH 1
[Iepnonnueckas cucrema
XUMUYECKUX HJIEMEHTOB
. . Menneneena.
CBs13p NEPUOANYECKOTO
3aKOHA U
[Tepuonnueckon
CHUCTEMBI XUMHUYECKHUX
JJIEMEHTOB C
COBPEMEHHOU TeopHuen
CTPOEHHUSI AaTOMOB.
3aKOHOMEPHOCTH

PackpsiBath cMbICT
U3y4aeMbIX OHATUHN
(BBIABIIATH UX
XapaKTepHbIe
IPU3HAKN),
yCTaHaBJIMBATh X
B3alMOCBSI3b.
PackpbIBaTh cMbICTT
HNEePUOANYECKOTO
3akoHa [[. H.
MenneneeBa u
JEMOHCTPUPOBATh
ero
CHUCTEMATHU3UPYIOLLY
10, OOBSICHUTENbHYIO
Y TIPOTHOCTHYECKYIO
GYyHKIIH.
XapakTepu3oBaTh
JJEKTPOHHOE
CTPOEHHUE aTOMOB
XUMHUYECKHX
3seMeHToB 14
MIepHO/JIOB,
UCIIOJIb3YS TIOHATHUS
s-, p-, d-
JJIEKTPOHHbBIE
opOuTanm,




1.2

Crpoenue
BEIIECTBA.
Mmuoroo6pasue
BEIIECTB

W3MEHEHUS CBOMCTB
XUMUYECKHUX HJIEMEHTOB
1 00pa3yeMbIX MU
MPOCTBIX U CIIOKHBIX
BEILIECTB I10 TpyInnaM u
nepuojiaMm. 3Ha4YCHHUE
IIEpUOANYECKOr0 3aKOHA
Y CUCTEMbI XUMHYECKUX
anemenTtoB J[.1.
MeneneeBa B pa3BUTHH
HayKH.
JKcnepuMeHTATbHbIE
METO/IbI U3Y4YEeHUs
BeILIEeCTB M UX
NpeBpalleHuii:
JeMoHcTpauuu:

Buas Tabnuin
«ITepnogmueckas
CHCTEMa XMMHUYECKUX
anemenTtoB J[.1.
MeHnpaeneeBay

CrpoeHue BemecTna.
Xumudeckas CBI3b.
Bunpl (koBaneHTHas
HETIOJSIPHAS U TOJIsIpHas,
HMOHHAas, METaJUTHYeCcKas )
1 MEXaHU3MBI
o0Opa3oBaHUs
XHUMHYSCKOM CBSI3U
(oOMEHHBIN U TOHOPHO-
AKIICTITOPHBIH ).
BonopoaHas cBs3b.
BanenTHoOCTb.

DHEPreTUYECKUE

YPOBHHU.
OOBACHSITD
3aKOHOMEPHOCTH
W3MEHECHHS CBOMCTB
XHUMHYSCKHX
3JIEMEHTOB U UX
COCTUHEHUH I10
nepuogam u
rpymnmam
ITepuonnueckon
cucrtemsl [I. H.
Menpaeneena

PackpbiBaTh cMBICT
U3y4aeMbIX MOHATUN
(BBIIETATH UX
XapaKTepHbIC
IIPU3HAKN) U
MIPUMEHSTH 3TH
MOHSITUS TIPH
OIMCAaHWUHU COCTaBa U
CTPOCHHS BEIIIECTB,
VI OOBSICHEHUS
OTJENBHBIX (PAKTOB U
SIBJICHU.




DIEeKTPOOTPULIATETLHOCT
b. CTenieHb OKUCIIEHMUS.
KatuoHnbl 1 aHMOHBL.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTpOEHHUs. 3aKOH
MOCTOSIHCTBA COCTaBa
BelleCcTBa. THUIIbI
KPUCTAJTNYECKUX
PELLIETOK U CBOMCTBA
BELIECTB.

[TonsATHE O IMCIEPCHBIX
cucteMax. McTuHHbIe

PacTBOPBI. XUMHUYECKHUX
KonnuectBenHble JJIEMEHTOB B
XapaKTepUCTUKU COCTMHEHUSX
pacTBOpoOB (MaccoBas pa3IMYHOIO COCTaBa.
JI0JIs1 BEILIECTBA B [IpoBoauTh
pacTBope). BBIYHCIICHHUS C
Knaccudukamms HCIIOJIb30BaHUEM
HEOPraHUYECKUX MOHATHUS «MaccoBast
COETMHEHUI. JI0JIs1 BEIIECTBA B
Homenkinarypa pactBope». Braners
HEOpPraHUYECKUX M3y4aeMbIMU
BEIIECTB. XUMUYECKUMHU
JKCIepUMEHTAJIbHbIE | TOHSATHSIMHU.
MeTOAbI H3YYCHHS OOBSICHSTH
BellecTB M UX 3aBUCHUMOCTh
NpeBpalleHuit: CKOPOCTH
JleMoHcTpanuu: XUMHYECKON
MOJIETHN peakuuu ot
KPUCTAITNYECKUX Pa3JInYHBIX
PEIIETOK. (hakTopoB.

Ornpenensars BUIbI
XUMHYECKON CBSI3H
(KOoBaJIEHTHO,
HOHHOH,
METaJNIMYECKOM,
BOJIOPOJIHOM) B
COCAUHEHMSX; TUII
KPUCTAJUTHYECKOM
peneTKH
KOHKPETHOT'O
BEILIECTBA.
Onpenenars
BaJICHTHOCTh U
CTCIICHb OKHCIICHUS




Pacuernnie 3amaun:
pacyeTsl ¢
HMCIOJIb30BaHUEM
TIOHSITHS «MacCoBast
JIOJIsl PACTBOPEHHOTO
BEIIECTBA»

1.3

XUMHYECKHUE
peakuuu

XuMUYEeCcKask peakius.
Knaccudukamms
XUMHYECKHUX PEAKIUH B
HEOpPraHW4YeCcKou 1
OPraHU4YeCKOW XUMHH.
3aKOH COXpaHEHUsI
MacChI BEIIECTB; 3aKOH
COXpaHEHUS U
TIpEBpAIICHUS YHEPTUU
MIPU XUMHUYECKUX
peaKkIusx.

CkopocTb peakuuy, ee
3aBHCUMOCTD OT
pa3nUYHBIX (DaKTOPOB.
OOpaTumsble peaxiuu.
XUMHYECKOE
paBHOBecue. DakTOpHI,
BJIMSIIOIIME HA COCTOSTHUE
XUMHYECKOTO
paBHoBecusl. [IpuHnun
Jle larenne.
DNEeKTpOoNUTHYECKAs
nuccoraysi. CHIbHbBIS
U crabble AIEKTPOIHTHI.
Cpena BOIHBIX
pacTBOpPOB BELIECTB:
KUCJas, HeUTpaJibHasl,

Onpenensrsb
XapakTep CMeleHUs
XUMHUYECKOTO
paBHOBECHS B
3aBUCUMOCTHU OT
BHEIIHETO
BO3JECHCTBUS
(mpuaIMn Jle
[[Tarense).
CocrtaBisiTbh
YpaBHEHUS peaKuid
pa3IMYHBIX TUIIOB;
MIOJTHBIC U
COKpaIllCHHbIE
YpaBHEHUS peaKUuid
MOHHOT'O0 OOMEHa,
YYUTHIBAS YCIIOBHS,
IPU KOTOPBIX ITH
peaknuy UAyT J0
KOHIIA.
Hcnonb3oBars
€CTECTBEHHO-
HAYYHBIC METO/TBI
MO3HAHUS —
MPOBEJICHUE,
HaOIO/IeHUE U
OTMCaHue
XUMHUYECKOTO
JKCTIEPUMEHTA
(meMoHCTpaIMOHHbBIE
u 1abopaTopHbIe
OTIBITHI,
MPAKTHYECKHE
paboThI): IO




LIEJI0YHAsL.
Bonopoansrit
nokaszatesb (pH)
pactBopa. Peakiuu
HWOHHOTO OOMEHA B
OPraHUYeCKOU U
HEOPraHUYECKOU XHUMUHU.
OKuCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC
peakuuu. [lonarue o6
3JIEKTPOJIN3E PACIIIIaBOB
Y PacTBOPOB COJIEH.
[IpumeHeHue
ANEKTPOIIN3A.
JKcnepuMeHTATbHbIE
MeTO/Ibl H3Y4YeHUs
BeleCTB M UX
NnpeBpalieHuii:
JeMoHcTpanmu:
paziioKeHue nepoKcuaa
BOJIOpOIa B
MIPUCYTCTBUU
KaTaJm3aTopa.
JIaGopaTopHbIE OMBITHI:
MPOBEICHUE PEaKINi
HMOHHOTO 00OMEHa;
oTpeIeJICHUE CPEJIbI
pacTBOPOB BEIIECTB C
TTOMOTIIHIO
YHUBEPCAIbHOTO
WHMKATOpA.
[IpakTuyeckue pabOTHI:
Ne 1. Biustnue
pa3nu4YHbIX (PaKTOPOB Ha

OMPEICTICHUIO CPEIbI
BOJ/IHBIX PacTBOPOB
BEILECTB, PEAKLIUN
HOHHOI'0 OOMeHa,
BIIUSTHUIO Pa3IMIHBIX
(hakTopoB Ha
CKOpOCTb pEaKIUil.
CienoBarh
npaBuIam
MOJIb30BaHUS
XUMHUYECKOU
oCyJ10M 1
1a00paTOPHBIM
00opyI0BaHUEM.
[IpencraBnsaTh
pe3yNbTaThl
XUMHUYECKOTO
JKCIIEPHMEHTA B
dbopme

3aMycy ypaBHEHUN
COOTBETCTBYIOIIUX
peaxiuii u nenarthb
BBIBOJIBI HA UX
OCHOBE.
[IpoBoauTh
BBIUMCIICHHUSI 110
YpaBHCHUSIM
XUMHYECKHUX
peaKuuii, B TOM
qucIie
TEPMOXUMHYECKHE
pacyeTsl




CKOpPOCTb XUMHUYECKOU
peaKkuum.

PacueTHbic 3amaun:
pacyeThl N0 YpaBHEHUSIM
XUMHYECKUX PEAKIIUH, B
TOM YHCIIE
TEPMOXUMHYECKUE
pacuerbl

Hroro mo pazneny 13

Pa3nen 2. Heoprannueckasi xumusi

2.1 Mertaisl 6

Meramnsl. [Tonoxenue
METaJlJIOB B
[Tepuonnueckon
cUCTEeME XMMHUYECKUX
3JIEMEHTOB.
OCOOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0UYEK
aTOMOB METAaJUIOB.
O6mume puznueckne
CBOWCTBA METAJIJIOB.
[IpuMeHeHne MeTamioB B
OBITY, IPUPOJIE U
TexHuke. CruiaBbl
METAaJIOB.
DIIEKTPOXUMUYECKU I
P HAIPSKCHUI
MetaiioB. O0miue
CMOCOOBI NOTYYEHHUS
MetaiuioB. Kopposus
MeTauioB. CriocoObl
3alUTHl OT KOPPO3HHU.
OO01mas xapakTepucThKa

PackpsiBath cMbICT
U3y4aeMbIX MTOHITHIA
(BBIIETATD UX
XapaKTepHbIE
NPU3HAKN) U
MPUMEHSTDH 3TU
MOHSTHUS TIPU
OIMCaHMM COCTaBa U
CTPOCHUS BEIIECTB,
JI1 OOBSICHEHUS
OTJIENbHBIX (PAKTOB U
SIBJICHUM.
OO0BACHITE 001II1E
3aKOHOMEPHOCTH B
H3MCHEHUU CBOMCTB
SJIEMEHTOB —
METAJIJIOB B UX
CO€IUHEHUH C
Y4ETOM CTPOCHHS MX
aTOMOB U
TIOJIOKEHUS B
Ilepuoauueckoi




METaJUIOB IJIaBHBIX
noarpynn (IA-rpynma,
IIA-rpynna)
[Tepuonuueckoi
CHUCTEMBbI XUMHUUYECKHUX
3JIEMEHTOB. AJIIOMUHUMA.
AmdorepHbIe cBOMCTBA
OKCHJIa U THJIPOKCH]IA
ATIOMUHHSL.

OO01mas xapakTepucTuKa
METaJUIOB MOOOYHBIX
noarpynn (b-rpymnm)
[Tepuonnueckon
CUCTEMbl XUMHUYECKUX
3JIEMEHTOB: Melb, [IMHK,
XpOM, XKEeJe30.
Baxwueiimme
COEIMHEHUS METAILIIOB
(OKCHUIBI, THAPOKCHIBI,
COJIN).
JKcnepuMeHTAIbHbIE
MeTO/Ibl H3Y4YeHUs
BeleCTB M UX
NpeBpalleHuii:
JeMoHcTpanmu:
KoJuleKuus «MeTasibl U
CILTaBBI».
JIaGopaTopHbIE OMBITHI:
B3aMMOECHCTBHE
TUAPOKCHU/IA AJTFOMUHHUS C
pacTBOpamMH KUCIOT U
mIeJIoueii;
KaueCTBEHHbIE PEAKIIUI
Ha KaTHOHBI METAJIJIOB.

CHCTEME
XAMHUYECKHX
anemeHToB /[. U.
Menneneena.
XapakTepu3oBaTh
(ommmchIBaTH) 00IIHE
XUMUYCCKHE
CBOIiCTBa METAJIOB,
UX Ba)KHEHIIINX
COEIUHEHMH,
MOATBEPKIAs ATO
OIIMCaHHE
npuMepamMu
ypaBHEHUN
COOTBETCTBYIOIIUX
XUMHYECKHUX
peaKkiui;
MIpUMEHEHNE
METaJJIOB B
pa3IMYHBIX
001acTIX, a TAKXKe
HCIIOIb30BaHUE UX
JUIS CO3JIaHUs
COBPEMEHHBIX
MaTepuaIoB 1
TEXHOJIOTHH.
OmmceIBaTh
CITIOCOOBI 3aIUTHI
METAJIJIOB OT
KOPPO3UH.
PackpeiBath
CYIIHOCTh
OKHCJIUTENBHO-
BOCCTAHOBUTEIIHHBIX




[IpakTnueckue padbOTHI:
Ne 2. Pewienue
IKCIIEPUMEHTAILHBIX
3a/1a4 1o TemMe
«MeTtamib.

Pacuernble 3agauu:
pacdeTsl Macchl (00beMa,
KOJIMYECTBa BEIIECTBA)
MPOAYKTa PEaKINH, €CIn
OJIHO M3 BEILIECTB JaHO B
BUJIC PacTBOpa ¢
ONpeAeICHHON MacCOBOM
JI0JIE PaCTBOPEHHOIO
BeIIeCcTBa

peakuuii
MOCPEACTBOM
COCTaBJICHUS
3IEKTPOHHOTO
OanaHca 3TUX
peaxkuuii.
[IpoBomuTh peakiumy,
MOJITBEP K IAIOIIUE
XapaKTepHbIC
CBOICTBA U3y4YaeMbIX
BEIIECTB,
pacro3HaBaTh
OTIBITHBIM Ty TEM
MOHBI METAJIJIOB,
MIPUCYTCTBYIOIINE B
BOJ/IHBIX PacTBOpax.
Hcnonb3oBars
€CTECTBEHHO-
HAYYHBIC METO/TBI
MO3HAHUS —
MIPOBEJICHHE,
HaAOIIO/IEHUE U
OTMCaHue
XUMHUYECKOTO
JKCTIEPUMEHTA
(meMoHCTpaIMOHHbBIE
1 1a0opaTopHBIE
OTIBITHI,
MIPaKTHYECKUE
paboThI).
[IpencraBisaTh
pe3yabTaThl
XUMHYECKOT0
SKCIEpUMEHTa B




2.2

Hemetamiel

Hewmeramnnl. [Tomoxenue
HEMETAaJIJIOB B
[Tepuonnueckon
CHCTEME XMMHYCCKHX
anemenToB ..
Menneneesa u

(dhopme 3ammcu
ypaBHEHU I
COOTBETCTBYIOIIUX
peaKuuii 1 1ey1aTh
BBIBOJIbI HA UX
OCHOBE.

CnenoBatb
paBHJIaM
MOJIb30BaAHUS
XUMHYECKON
IIOCYJI0M U
1a00paTOPHBIM
000pyI0BaHUEM.
IIpoBonuTth
BBIYHCIICHUSI 110
YpaBHEHUSIM
XUMHUYECKHIX
peaxkuuii.
CamocTosiTeTbHO
IUTAHUPOBATh U
OCYIIECTBIISITH CBOIO
MO3HABATENBHYIO
NeSTeTbHOCTb;
MPUHUMATD
aKTHBHOE Y4JacTHE B
rpynmnoBoi yueOHOH
NeSATeTbHOCTH

PackpsiBath cMbICT
U3y4aeMbIX MOHATUN
(BBIIEIATH UX
XapaKTEpHbIE
IPU3HAKN) U
IPUMEHSATD 3TU




0COOEHHOCTH CTPOCHHS
atoMoB. Ousznueckue
CBOWCTBA HEMETAJLIOB.
AunnmoTponust
HEMETaJuIoB (Ha
puMepe KUCIopo/ia,
cepsl, pocdopa u
yIaepoaa).
XUMHUYECKUE CBOKCTBA
BaXHEHUIIINX HEMETAIIIOB
(ramoreHoB, cepbl, a30Ta,
dbocdopa, yrnepoaa u
KpeMHus). OKCUbl
HEMETAJIJIOB.
Kucnopoaconep:xarue
KHCIOTHL. Bosopoanbie
COCTUHEHUS
HEMETAIIJIOB.
IKCNePpUMEHTAIbHbIE
MeTOoAbl H3YUYeHHSs
BeIeCTB H UX
NpeBpaLeHui:
JeMoHcTpanmu:
00pa3Ibl HEMETAIIJIOB,
B3aUMOJEHCTBUE MEIHU C
A30THOM KHCIIOTOMU
pa3IMYHON
KOHIIEHTPAIIUH.
JlaGopaTopHBIE OTIBITHI:
KaueCTBEHHBIC PEAKITUI
Ha aHUOHBI U KaTUOH
AMMOHHSI.
[IpakTrueckue pabOTHI:

MOHSTHUS TIPU
OIMMCAaHWUM COCTaBa U
CTPOCHUSI BEIIECTB,
U1 OOBIACHEHUS
OTJENBHBIX (PAKTOB U
SIBIICHHI.
OOBsICHATE 00IIHE
3aKOHOMEPHOCTH B
W3MEHCHHU CBOMCTB
HEMETAJIJIOB U X
COCIUHEHUH C
Y4ETOM CTPOCHHS UX
aTOMOB U
ITOJIOJKCHHS B
ITepuonnueckon
CHCTEME
XAMUYECKHX
anemeHToB /1. U.
Menpaeneena.
XapakTepus3oBaTh
(omuceiBaTh) o01LIHE
XUMUYCCKHE
CBOMCTBaA
HEMETAIIOB, UX
BayKHEHIITNX
COCIUHEHMH,
TTOATBEPK1ast TO
OIIMCaHHE
npuMepamMu
ypaBHEHUU
COOTBETCTBYIOIIUX
XAMUYCCKHX
peaxuuii.
XapakTepu3oBaTh




2.3

CBs13b
HEOPTaHWYECKU
XU
OpPTaHHYECKUX
BEILIECTB

Ne 3. Pemenue
IKCIIEPUMEHTAIIbHBIX
3a7a4 10 TeME
«HemeTamieny.
PacueTHnie 3amaun:
pacydeThl MacChl
BEIIIECTBA WK 00beMa
ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIECTBA,
Macce Wi o0bemy
OJTHOTO M3 YYaCTBYIOIIUX
B PEAKIIMH BEILCCTB;
pacueTsl Maccel (00beMa,
KOJIMYECTBA BEIIECTBA)
MPOJYKTOB PEaKIINH,
€CJIU OJJHO M3 BEIIECTB
AMeEET MPUMECH

Heoprannueckue u
OPraHUYeCKHUE KUCIOTHI.
Heoprannueckue u
OpraHuYeCcKHre
OCHOBAaHHSL.
AmMdoTtepHbie
HEOpPraHUYECKUe U
OpraHNYeCKHe
COCIUHECHHUS.
I'enetmueckast CBA3b
HEOPraHUYECKUX U
OPraHUYEeCKHX BEIIECTB

BIIMSIHUEC HEMETAILJIOB
U UX COCIUHEHUN Ha
YKUBBIE OPTraHU3MBI;
OITMCHIBATh
NpUMEHEHHUE B
pa3IMYHBIX 00JIACTAX
IIPaKTUYECKON
JIeSITEILHOCTH
YyeJIoBeKa.
IloaTBepxaaTh
CyIlIECTBOBaHHUE
TeHETUYECKOM CBSI3U
MEXTY
HEOPraHUYECKUMU
BEIISCTBAMH C
ITOMOIIIBIO
ypaBHEHU U
COOTBETCTBYIOLIUX
XAMUYECKHX
peaKkuuu.
PackpsiBath
CYIIHOCTh
OKHUCJIUTEHHO-
BOCCTAHOBUTEIIbHBIX
peakuuii
MOCPEJICTBOM
COCTaBJICHUA
3JI€KTPOHHOTO
OajlaHca THX
peaKLuii.

[IpoBOaUTH peakuuu,
MOATBEPKIAIOIINE
XapaKTepHbIC
CBOMCTBA U3y4YaEMBbIX




BCIIICCTB,
pacro3HaBaTh
OTIBITHBIM TTyTEM
AHHOHEI,
MPUCYTCTBYIOIINE B
BOJHBIX PAacTBOpax.
Hcnonws3oBaTh
€CTECTBEHHO-
Hay4HbIC METO/IbI
MMO3HAHHUA —
MIPOBE/ICHHE,
HaAOJIFOIEHUE U
OITMCaHHE
XAMHUYECKOrO
SKCIIEPUMEHTA
(meMoHCTpaIMOHHbIE
U J1abopaTopHbIE
OIIBITHI,
MPaKTUYECKUE
paboThI).
[IpencraBnsaTh
pe3ynabTaThl
XAMUYECKOr0
SKCIEpUMEHTa B
dhopwme 3amnucu
ypaBHEHUU
COOTBETCTBYIOIINX
peakuuii u 1enarhb
BBIBOJIBI HA MX
OCHOBE.

CnenoBartb
npaBuIam
MOJIb30BaHUS
XUMHUYECKOHN




MOCYA0M 1
1a60paTOPHBIM
o0opyoBaHUEM.
[IpoBonuTh
BBIUMCIICHHSI 110
YpaBHEHUSM
XUMHYECKHUX
peaKIui.
CamocTosiTeTbHO
IUTAHUPOBATh U
OCYIIECCTBIISATH CBOIO
MO03HABATEJIbHYIO
NESTCIIbHOCTD;
MPUHUMATD
AaKTUBHOE y4acTHE B
rpynmnoBoi yueOHOH
NESTSIIbHOCTH

Hroro no pazneny

Paszgea 3. Xumusd " s;KU3HbL
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3.1

XUMHUS U
JKU3Hb

Ponp xumMuu B
obecrieueHUN
9KOJIOTHYCCKOM,
SHEPreTUYECKON U
MMHUIIEBOM 0E30MacHOCTH,
Pa3BUTUU MEIULUHBI.
[TonsATHE O HAYUYHBIX
METOJaX ITO3HAHUS
BEIIECTB U XUMUYECKHX
peaKLuii.
[IpencraBnenus 06
O0IIMX HAyYHBIX
MIPUHITUATIAX
MPOMBIITICHHOTO

PackpsiBats ponb
XUMUU B PELICHUU
SHEPIreTHYECKUX,
CBIPBEBBIX U
JKOJIOTHYECKHUX
npobiem
YeJI0BEYEeCTBa,
OIIUCBIBATH
OCHOBHBIE
HaIpaBJIECHUS
pa3BUTHA
XUMUYECKON HAYKU U
TE€XHOJIOTHH.
[IpumensaTs npaBuia




MOJy4YEHUS BaXKHEUILINX
BelecTB (Ha mpuMepax
MPOU3BOJICTBA aMMHUAKa,
CEpPHOM KHUCIOTHI,
METaHOoJIa).

YenoBek B Mupe
BEILIECTB, MAaTEPUAJIOB U
XUMHYECKUX PEAKIUM:
XUMHUS U 3I0POBBE
YyeJIoBeKa; MpaBmia
HCIIOIL30BaHUS
JIEKapCTBEHHBIX
MpenaparoB; MpaBuiIa
0e30I1acHOro
HCIIOIL30BaHUS
MpernapaToB OBITOBOI
XHUMHHU B IIOBCETHEBHOU
JKM3HU. beITOBas
XAMUYECKast
rPAMOTHOCTh

0e30ImacHoro
oOparieHus ¢
BCIICCTBAMH,
HCITOJIb3yEMBbIMH B
MMOBCEAHEBHOM
JKU3HHM, TPaBHIIa
ITOBEJCHMS B IEIIAX
cOepeKeHUST
3I0POBBS U
OKpY’Karoleu
IIPUPOJHOM CpEbI;
MIOHUMATh BpEI
(omacHOCTB)
BO3JIEMCTBHUS HA
YKUBBIE OPTraHU3MBbI
ONpeIeTICHHBIX
BEISCTB CMBICIT
noka3zarens [TIK,
MOSICHATE M

Ha MpUMepax
CIIOCOOBI
YMEHBIIEHUS U
MIPEIOTBPAIIECHUS UX
BpPEAHOTO
BO3JCHCTBUS.
AHanu3upoBatb U
KPUTUYECKH
OILICHUBATh
nHpopmanuio,
CBSI3aHHYIO C
XAMUYECKUMU
MpoLIeCCaMH U UX
BJIMSTHUEM Ha
COCTOSIHHE




OKPYXAarOIIEeH Cpeabl.
Hcnons3oBars
MOJIyYEHHBIC 3HAHUS
U TIPEJICTABIICHUS O
cdepax
NeSITeNIbHOCTH,
CBSA3aHHBIX C HAYKOU
U COBpEMEHHBIMU
TEXHOJIOTHSIMU, KaK
OCHOBY ISt
OpUEHTAIINH B
BBIOOpE CBOCH
Oynymieit
npodeccuoHanbHOM
JeSTETLHOCTH.
[IpuHumarts yyactue
B 00CYyXJIeHUU
npodiem
XUMHYECKOHU U
JKOJIOTUYECKOUN
HaIpaBJIEHHOCTH,
BBICKA3bIBaTh
COOCTBEHHYIO
MO3ULIHIO TIO
npobieme u
npeajiaraTh
BO3MOJKHBIE TTyTH €€
peuieHus

Wroro no pazneny 4
OBIIEE

KOJIMYECTBO 34
YACOB I10

[NPOT'PAMME




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Konrpoakueie — Ipaxrueckue fll3y‘lel-ll/lﬂ :)lﬁ]()l;li)}OBaTeJILHbIe
padoThI padoThI pecype
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYECHHE
Teopus ctpoeHHst OpraHM4YECKUX
2 coequHenuit A. M. bytieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux semects. Homenkinatypa 1
(cucremaTnyeckas) U TpPUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AnKaHbI: COCTAB 1 CTPOCHHE, 1
TOMOJIOTMUECKUH PsijL
5 MeraH u 3TaH — OpocTeuIIre 1
IIPEICTaBUTENN aJIKAaHOB
6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
v OTHIIEH U IPOIHJIEH — MPOCTENIINE 1
IIPEICTAaBUTENN aJIKEHOB
8 IIpakTuyeckas padora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yUEHUE ero CBONCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyTanuen-1,3. [Tonydenue 1
CUHTETHYECKOTO KayuyKa 1 pe3UHbI
AJNKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS,
10 TOMOJIOTMUECKUH Psil. ALETHIIEH — 1
MPOCTEUILINN MPEICTABUTEIb AIKHHOB
11 Brruucienust mo ypaBHEHUIO XUMHYECKOU 1




peakiuu

Apensl: 0eH301 U TOJTyosl. TOKCHYHOCTB

12
apeHoB

13 I'eneTnyeckas CBSI3b yIiI€BOJAOPOIOB,
NPUHAIISKAIINX K Pa3IHYHBIM KIaccam
[TpupoHBIe HICTOYHUKH YTIIEBOJOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ras3sl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
[TpupogHBIE HICTOYHUKH YTIIEBOJOPOIOB:

15 MIPUPOHBIN a3 U NOMyTHbIE HEPTIHBIC
ras3sl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu

16 KonTponbHas pabota no pazaeny
«YTIIEBOAOPOABD)

17 [IpenensHbBIE OJTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TaHo1. BogopoaHas cBs3b

18 MHOroaToMHbIE€ CIUPTHI: TUIICHTJIUKOIb U
TIIUTEPUH

19 DEeHOJI: CTpOEHHUE MOIIEKYIIBI, buznUeckue
U XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruspl: hopManbAeTHI U
areTanpaerua. AeToH

21 OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAsI M YKCYCHAsI

29 [IpakTnueckas pa6v0Ta Ne 2. «CsoiicTBa
pacTBopa YKCYCHOM KHCIIOTBD»
CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK

23 MPEJICTaBUTENN BBICIIMX KapOOHOBBIX
KHUCJIOT

24 Mpiia Kak conu BBICIINX KapOOHOBBIX
KHCIIOT, UX MOIOIIlee JeiicTBIe

o5 CrnosxHble 3(Upbl KaK MPOU3BOJIHbBIE

KapOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX




3¢upoB

26 Kupsr: runponus, NpuMeHEHHE,
Ouos0ruuecKas pojb )KUPOB
VYrneBoabl: cocTaB, KiaccupUKaIus.
27 Baxwuelinme npeacraBuTeNu: ritoK03a,
bpykTo3a, caxaposa

8 Kpaxman u nemironosa Kak IpupogHbIe
MTOJIMMEPBI

Kontponbnas padota no pasaeny

29 «Kucnopoaconepxaine opraHuuecKue
coenuHeHUs»/ Beepoccuiickas
IpoBepoyHas paboTa

OO01mast xapaKTepUCTUKA a30TCOIePIKAITIX
30 OpraHUYECKUX COCTUHECHUM /
Bcepoccutiickas mpoBepouHasi pabota

31 AMWHBI: METHJIAMUH W aHUJINH

AMMHOKHUCIIOTHI Kak aM(pOTEepHBIE
OpPTraHUYeCKUE COSTUHEHMSI, UX

32 onoormueckoe 3HaueHue. [lermrrnmsl.
benku kak mpupoiHbIe
BBICOKOMOHGKYHﬂpHBIe COCINHCHUS

OCHOBHBIE TTOHSITUSA XUMHUH

33 .
BBICOKOMOJICKYJIIPHBIX COCAUHCHUU

OcHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEMHEHUH.
[InacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3J1EMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTypaIysi aTOMOB

Koan4yecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUYECKUX 3emeHToB 1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKHUX BJIEMEHTOB M UX COSIMHEHUH 110
rpyIImaM U nepuojaam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
pa3BUTHH HAYKH

CTpOGHI/Ie BelllecTBa. XUMHUYECKas CBA3b, eé
BUJbI, MEXaHU3MBI O6pa30BaHI/I${
KOBAJICHTHOM CBS3U. BO,[[OpO,[[HaH CBA3b

BasieHTHOCTB. DIIEKTPOOTPULIATETEHOCTD.
Crenennb okucieHusa. Bentectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

Iloustue o AUCTICPCHBIX CUCTEMAX.
VIcTHHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBas 107151 BEIIeCTBa B pacTBOpE

Knaccudukamnms 1 HOMeHKIaTypa
HEOpPraHWYECKUX coeMHEHUM. [ eHeTnueckas
CBSA3b HEOPTraHWYECKUX BEUIECTB, PA3ITMYHBIX
KJIaCCOB

Kiraccudukanuss XuMHYECKUX PEaKIMi B




HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU IIPH
XMMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. OOpaTuMble peaKkiuu.
XUMHUYECKOE PABHOBECUE

10

[Tpaktuyeckas padora Ne 1. «Brnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

12

13

14

15

DnekTponuTHyecKas auccoruanus. [lonstue
0 BoJIOpoIHOM mokazarene (PH) pactBopa.
Peakiiuu nonnoro oomena. I'muponus
OpPraHUYeCKUX U HEOPTaHMYECKUX BEIECTB

OKuCINTENbHO-BOCCTAHOBUTEIIbHBIE
peaknuu. [TonsTre 00 anekTponnse
pacIuIaBoOB U pacTBOPOB COJIEN

KontponbHas padoTa mo pasaeny
«Teoperndeckre OCHOBBI XUMHUM»

Mertainnbl, ux nonoxxkenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX 31eMeHToB [I. U.
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBA
METAJIIOB

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUH METaJUIOB

16

XUMUYEeCKIE CBOMCTBA BAXKHEHUIIIIX
METaJIJIOB (HATPUA, Kaluil, KalblUi, MarHUH,
AIIOMHHHI) U UX COETUHEHUM

17

XHWMHYECKHE CBOMCTBA XpOMa, MEAU U UX
COECIMHEHUN

18

XUMUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COeIMHEHUN




19

[TpakTuyeckas pabora Ne 2. "Pemenune
HKCHEPUMEHTAIbHBIX 33/1a4 110 TEMe
«Meramas»"

20

21

22

Hewmeramisl, UX 1OJIOKESHUE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemeHToB 1. . Menjeneena u
O0COOEHHOCTH CTPOEHHUS aTOMOB

dusnyecKue CBOMCTBAa HEMETAIIOB.
AnioTponus HEeMETauIoB (Ha IpuMepe
KHCJIOPOJIa, Cepbl, hocdopa U yriepoia)
XHWMHYECKUE CBOMCTBA TAIOTCHOB, CEPhI H UX
COEAMHEHHI

23

24

25

XUMHUECKUE CBOICTBA a30Ta, Gocopa u ux
COCTUHEHUN

XHWMHMYECKHUE CBOMCTBA YIIepOoaa, KpEMHUS U
HUX COCOUHEHUM

[IprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COE€IUHEHUN

26

27

28

O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110
teme «HeMeramnb. Berauciaenus mo
YPaBHCHHUSIM XUMHUYECKHUX PEAKIIHHA 1
TEPMOXUMHUYECKHE PACUETHI
[TpakTuueckas paborta Ne 3. «Pemienue
AKCIICPUMEHTAIIBHBIX 33724 110 TEME
"HemeTtananl"»

KonTponpHas padorta mo Temam «MeTamibh
u «Hemertamib»

29

HeOpFaHI/I‘-ICCKI/IC " OPraHUYCCKHUEC KUCIIOTHI.
HeOpFaHI/IquKI/Ie 1 OPraHu4CeCKHUEC OCHOBAHUA

30

AmMpoTepHble HeopraHM4ecKHue u
opraHu4eckue coeMHeHus. [ 'eneTnueckas
CBSI3b HEOPTaHUYECKHX U OPTaHUYECKUX




BCIICCTB

Poib XxuMuH B 00€CIIEUEHUH SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30IaCHOCTH, 1
Pa3BUTHUU MEIHUIIMHBI
[IpencraBnenus 00 0OMUX HAYYHBIX
32 MPUHITUTIAX TPOMBIIIICHHOTO TTOJTyYSHUS 1
BKHEHIIINX BEIICCTB
33 YesoBeK B MUpE BEIIECTB U MAaTEPHAJIOB 1
34 XuMHUS ¥ 3I0POBbE YEITOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




OIEHOYHBIE MATEPHAJIbBI

B 6azoBom kypce uzyuenusi xumuu B 10-11 kiacce- He mpeagycMOTpPeHbI, T.K
OCYLIECTBJISICTCS 10 HAKOIJICHHON OLIEHKOI.

Jlj1 yCTHBIX OTBETOB ONPEIEIISIOTCS CIAEAYIOIUE KPUTEPUU OLIEHOK:

OtmMmetka «5»:

OTBET MOJIHBIN U MPAaBWIbHBIA Ha OCHOBAHUU M3YUYECHHBIX TEOPHUIL; - MaTepHall U3JI0KEH B
OTIpe/IeNIEHHOM JIOTUYECKON MOCIeI0BaTEIbHOCTH, TUTEPATYPHBIM S3bIKOM;

OTBET CaMOCTOATENbHbIN. CHUCTEMAaTHYECKas IEMOHCTPALUs IPaBUIIbHBIX OTBETOB.

OtMmetka «4»:

OTBET MOJIHBIN U NPAaBWIBHBIN HA CHOBAaHUU U3YYEHHBIX TEOPUH;

MaTepuag H3JI0KEH B OIpeNeJICHHONW JIOTUYECKOW MOCIeA0BaTeIbHOCTH, MPH STOM
JIOITYTIIEHBI IBe-TPU HECYIIECTBEHHBIEC OITMOKH, UCTIPABIICHHBIC TI0 TPEOOBAHHUIO YUUTEIIS.

OtMmetka «3»:

OTBET MOJHBINA, HO IIPU 3TOM JONYIIEHA CYIIECTBEHHAs OMMOKA WM OTBET HEMOJHBIMU,
HECBSI3HBIN.

OtMmeTKka «2»:

IpU OTBETE OOHAPY>KEHO HETMOHMMAHUE YYalllMMCS OCHOBHOIO COJAEpXaHHUS y4yeOHOro
MaTepuaia Wid JONYLIEHbl CYIECTBEHHbIE OLIMOKU, KOTOPbIE YUalllUiCsS HE MOXET UCIIPaBUTh
[IPU HABOSIIUX BOIPOCAX YUUTENS WIIM YACTUYHO UCIPABIISET HE3HAUUTEIbHBIC.

OneHka 3KCrepUMEHTaIbHBIX YMEHUH, 1a00paTOpHBIX padboT

OrneHka cTaBUTCS HA OCHOBAHUU HAOIOJEHHS 32 yYalllMMHCS U MHCbMEHHOTO OTYeTa 3a
pabory.

OtMmeTka «5»:

paboTa BBINOJIHEHA MOJIHOCTHIO M TMPABUIIBHO, CAENAHbl MpaBUWIbHbIE HAOIIOJCHUS U
BBIBO/IBI;

SKCIIEPUMEHT OCYIIECTBJIEH IO IUIaHy C Y4YeTOM TEXHHUKH O€30IacHOCTH U IPaBUII
paboThI ¢ BelecTBaMU U 000PYI0BAaHUEM;

MIPOSIBJIEHBl OPTraHU3alMOHHO - TPYJIOBbIE YMEHMUSI, MMOAIEP)KUBAIOTCSI YUCTOTA paboydero
MecTa U MOPAIOK (Ha CTOJIE, SKOHOMHO UCTIOIB3YIOTCSl PEaKTHUBBI);

CHUCTEMAaTUYEeCKOE MTPaBUIIbHOE BBINOIHEHKE J1a00paTOPHBIX padoT.

OtMmeTka «4»:

paboTa BBINOJIHEHA MPABUIBHO, CAENaHbl MPaBUIbHbIE HAOIIOIEHUS U BBIBOJIbI, HO IIPU
3TOM HKCIEPUMEHT MPOBEAEH HE MOJIHOCTHIO WM JOMYUIEHbl HECYIIECTBEHHBIE OIIMOKH B
paboTe ¢ BeuecTBaMu U 000y I0OBaHHEM.

OtmMmetka «3»:

paboTa BBHINOJHEHA NPABWJIBHO HE MEHEe 4YeM HaloJOBHHY WIM JIOMylLIeHa
CyIIECTBEHHas] OIIMOKa B XOJ€ OKCIEPUMEHTa B OOBSICHEHHWU, B OQPOpPMIICHUU DPAOOTHI, B
COONIOCHUH TIpaBUJI TEXHUKU O€30MacHOCTH Ha paboTe C BelecTBaMU U 000pYyAOBaHUEM,
KOTOpasi UCTIPABISETCS MO TPEOOBAHUIO YUUTEIIS.

OtMmeTka «2»:

JIOTIYIICHKI ABe (1 0oJiee) CYIIECTBEHHBIC OMMUOKY B XOJ€ KCIIEPUMEHTA, B O0BSICHEHUH,
B odopmieHHH pPabOThl, B COOJIOJEHWW TPaBUJ TEXHUKH OE30MAaCHOCTH TMpu padbore ¢
BEIIECTBAMH U OOOPYJIOBaHHEM, KOTOPBIE YYAIUHCS YACTHYHO MOXKET WCIPABUTH 10
TpEOOBAHUIO YUHUTEIIS,

paboTa BBIMOJIHEHA YAaCTUYHO, y Y4YAlIerocs IUIOXO PAa3BUTHI JKCIICPUMEHTAIbLHEBIE
YMEHHUS.

OueHka yMeHH permaTh pacyeTHbIC 3aa4u



OtMmeTKa «5»:

B JIOTHYECKOM PACCYXJICHHM M PEIICHUU HET OMMOOK, 3a/lada pelieHa paroHaIbHBIM
CIocoOoM;

CHUCTEMATUYECKOE MPABUILHOE PEIICHUE PACUETHBIX 3a/1a4;

OtMmeTKa «4»:

B JIOTUYECKOM PACCYXJICHHUH U PEIICHUS HET CYIIECTBEHHBIX OIMMOOK, HO 33a/la4ya pelieHa
HepaIMOHAIBHBIM CITOCOOOM, WIIH IONYIIEHO He 00Jiee IBYX HECYIECTBEHHBIX OIINOOK.

OtMeTKa «3»:

B JIOTUYECKOM PACCYKJIEHHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOIMYyIIEHA CYIIECTBEHHAS
OIMOKa B MAaTEMAaTUYECKUX pacueTax.

OTMeTKa «2»:

MMEETCS CYIIECTBEHHbIE OIMMOKHM B JIOTUYECKOM pAacCyXXKJIEHWH U B peIIeHUU. [
OTCYTCTBHE OTBETA Ha 3aJlaHuE.

OreHKa TUCHMEHHBIX KOHTPOJIBHBIX padoT

OTMeTKa «5»:

OTBET MOJIHBIN U NPABWIbHBIN,

CHUCTEMATHUYECKOE IPABUIILHOE PEIICHUE KOHTPOJIBHBIX PadoT.

OtMeTKa «4»:

OTBET HEMOJIHBIN U IOMYIIeHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHUOOK.

OTMeTKa «3»:

paboTa BHINIOJTHEHA HE MEHEE YeM HAIOJIOBUHY, JAOMYIEeHa OJHA CYIIECTBEHHAs OIHUOKa
Y TIPU 3TOM JIBE-TPHU HECYIIECTBEHHEIE.

OTMeTKa «2»:

paboTa BBHITIOJIHEHA MEHBIIIE YeM HANOJIOBUHY HJIA COJIEPKUT HECKOJILKO CYIIECTBEHHBIX
OIINOOK.

paboTa He BHITIOJIHEHA.

OreHka TeCTOBBIX padoT

[Ipu orieHMBaHWU TECTOB UCIOJIb3YETCS CIEAYOIIas IKata

«5» -90 -100 %:;

«4» - 70 — 89 %;

«3» -50 - 69 %:;

2»-0-49%



MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

1

11

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

TCOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNHU

ChopMHUpPOBAaHHOCTh TMPEJACTABICHUNH O XMMHYECKOW COCTaBJISAIOMICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, POJIM XHMHUM B T[O3HAHUU
SBIIGHUHA TpUPOIbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIBTYpPbI
JUYHOCTH, ©€ (YHKIMOHAIBHOM T'PAMOTHOCTH, HEOOXOIUMOW JUIs
pelleHrs TPAaKTHUYECKUX 3aJad U OSKOJOTHYeCKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XUMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAECT:
OCHOBOIIOJIATr Al IINE MOHATHUSA (Monexyna, BAJICHTHOCTb,
3JIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OO0BEM, YTIEPOAHBIN CKEJeT,
GyHKIMOHATBHAS ~ Tpynma,  pagudkal,  U30Mepus,  HM30MEpHI,
TOMOJIOTUYECKHN PpsAZl, TOMOJIOTH, YIJIEBOJOPOIbI, KHCIOPOI- |
a30TcoJepKalllie COSAUHEHMs, OMOJOTMYECKd AaKTHUBHBIC BEIECTBA
(yrieBoapl, KMphI, O€JIKH), MOHOMEp, MOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOpUHM U 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHMsI opranuueckux BemectB A.M. Bytiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAKTOJIOTHYECKHE
CBEJIEHHWsS O CBOWCTBAaX, COCTaBe, TOJYYEeHUH U O€30MacHOM
WCIONb30BAHUM BAKHEHIIMX HEOPraHMYECKMX U  OPraHMYeCKHX
BEIIECTB B OBITY U MPAKTHUYECKOM JIEATETLHOCTH YeJIOBEKA

13

14

ChopmMHpoBaHHOCTh YMEHHMHM BBIABISATH XapaKT€pHblE MPHU3HAKU
MOHATUM,  YCTAHaBIMBaTb  HX  B3aUMOCBS3b,  MCIIOJIB30BATh
COOTBETCTBYIOIIME MOHSTHUSI TPU OINHUCAHUU COCTaBa, CTPOCHUSA U
MIPEBPALIEHUI OPraHNYECKUX COETNHEHUN

c(OPMHPOBAHHOCTh YMEHUN HCMOJIb30BaTh XMMUYECKYIO CHMBOJHKY
JUISL COCTaBJIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOM,
COKpaléHHON) (GOpMya OpraHMYECKHMX BELIECTB M  YypaBHEHHM
XUMHUYECKHUX PEAKIINil, U3rOTaBINBATh MOJEIN MOJIEKYJ OPTaHUYECKUX
BELIECTB I WIIKOCTPALUU MX XUMHYECKOIO M MPOCTPAHCTBEHHOTO
CTpOCHHUS

1.5

ChopMUpOBaHHOCTh ~ YMEHHH  yCTaHABIWMBaTh  NPUHAIICKHOCTD
W3YYCHHBIX OPraHWYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOCHUIO K
ompenenéHHOMy Kiaccy (Tpymme) COoeauHEeHUH  (YTJIEBOIOPOIBI,
KHUCIIOPOA UM a30TCOAEp)KAlIHe COEAMHEHUS, BBICOKOMOJIEKYJIAPHBIE
COCJMHEHUs), JaBaTh WM  Ha3BaHUS IO  CHUCTEMAaTHYECKOM
Homenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTH YMEHHUS OMPEACISATh BUABI XUMUYECKOU CBSI3H B
OpPraHMYECKUX COSAMHEHUSX (OJMHApHBIE U KpaTHbIE)

1.6

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TIOJOXKEHUS  TEOPHH
CTpoeHHUs opraHuveckux BemiectB A.M. BytiepoBa nmist oObsiCHEHUS
3aBUCMMOCTH CBOMCTB BEHIECTB OT HMX COCTaBa M CTPOEHUS; 3aKOH




COXPaHCHHUA MACCHI BCUICCTB

2.1

YrneBoaoposl. Kucnopoaconep:xarue u a30TCOJIepHKaLIUE
OpraHMYecKue CoeTUHEHMs. BhICOKOMOIEKYIIpHbIE COSTUHEHUS

ChopMupoBaHHOCTb yMEHUIl NPUBOAUTH TPHUBHUAIbHBIE Ha3BaHMS
OTJENIbHBIX OPraHMYECKUX BEILECTB (ITUJIEH, IPONMWIEH, AalleTUJIEH,
STWICHIVIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaabIerun,
MypaBbUHAs KHCJIOTa, YKCyCHasi KHUCJIOTa, OJIEMHOBAas KHUCIIOTa,
CTeapMHOBas KHCJIOTa, IJIIOKO3a, (PYyKTO3a, Kpaxmai, LeJUIrJo3a,
IJIMLIMH)

2.2

ChopMupoBaHHOCTh yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bU3MYecKue W XUMHUYECKHE CBOWCTBA THIMYHBIX TIPEJICTABUTENICH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, JTaH, STHUJICH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, mermnOyramuen-1,3, OGenzodn,
METaHOJI, TAHOJ, ITUJICHIJIMKOIb, TJIMIEPUH, (SHON, areTaabIeTu,
MypaBbHHAsE M YKCYCHasi KHCIOTBI, TJIOKO3a, Kpaxmal, IeJIII0J03a,
aMUHOYKCYCHasi KUCJIOTa)

2.3

CdopMHpOBaHHOCTh YMEHHS WILIIOCTPUPOBATh T'€HETUYECKYIO CBS3b
MEXJy  TUIHMYHBIMU  [PEACTABUTEISIMU  Pa3JIMYHBIX  KJIACCOB
OPraHUYECKUX BELIECTB YPABHEHUSMU COOTBETCTBYIOIIMX XUMUYECKUX
PEaKIHii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYJI

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh HMCTOYHUKHU
YTJIEBOAOPOAHOTO ChIpbs (HEPTh, MPUPOIHBII ra3, yrojb), CHOCOOBI UX
nepepaboTKU U NIPAKTHYECKOE MPUMEHEHHUE MPOTyKTOB MepepaboTKu

XUMHUA U KU3HL. PacuéTrl

3.1

3.2

CpopMUpOBAaHHOCTH YMEHUM BIAJETh CUCTEMOW 3HAHHI 00 OCHOBHBIX
MEeToAaX HAay4YHOI'O MO3HAHMS, UCIIOJIb3YEMbIX B XUMUU MIPU U3YUYECHUU
BEIIECTB W XUMHUYECKUX sBIeHUW (HAOMIOIEHHE, HW3MEpPEHHE,
SKCIEPUMEHT, MOJICTTUPOBAHUE), HCII0JIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHUS IS TPUHATHS pEHIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIHUIX, CBSI3aHHBIX C BEILIECTBAMHU U UX IPUMEHEHUEM

CdopmupoBaHHOCTE yMEHHH COONIOATh TpaBUia TOJIB30BaHUS
XUMUYECKON TIOCYJI0ON ¥ JTa0OpaTOpHBIM O0OPY/IOBaHHEM, a TaKKe
MpaBwiia o0palleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C UHCTPYKIUSIMHU
T10 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB

3.3

CpopMHUpOBAaHHOCTh YMEHHH TJIAHUPOBATh U BBITIOIHATh XUMUYCCKUN
HKCHEPUMEHT (IPEeBpaleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHuUH,
MOJTyYeHHE 3TUJICHA U U3yYCHHE ero CBOWCTB, KAUECTBEHHBIE PEaKIIuu
OpraHMYECKHUX BEIIECTB, JeHaTypauus OelKOB MpU HarpeBaHHH,
L[BETHBIE pPEaKIUN OENIKOB) B COOTBETCTBUHU C INpaBWIAMU TEXHUKHU
0e30MacHOCTH Tpu OOpalleHUH C BEIIeCTBAMU U JIaOOPaTOPHBIM
000pyI0BaHUEM; IPECTaBIIATh pe3yIbTaThI XMUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3amucud ypaBHEHHUH COOTBETCTBYIOLIMX
peakiuii ¥ GopMyITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YyJIbTAaTOB

3.4

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH BBIYUCICHUS 110 XUMHUYECKUM
ypaBHEHHUAM (Macchl, 00bEMa, KOJMYECTBAa MCXOJHOIO BEIIECTBA MU
MPOAYKTA PEAKLUHU N0 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJHOTO
13 UCXOJHBIX BEIIECTB WM MMPOTYKTOB PEAKIIUH)

3.5

CdopMupoBaHHOCTH YMEHUH KPUTHYECKH aHaJIM3UPOBATh




3.6

11 KUIIACC

Kox
NpoBePsSIEMOro
pe3yJbTarTa

1

11

1.2

XUMHAYECKYI0 HH(OpMAIMIO, TOIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB
(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U ApyTHe)

ChopMupoBaHHOCTb yMEHUH COOJIIOAATH MpaBHJA SKOJIOTMYECKH
1eJ1eco00pa3HOro MOBENEHUS B OBITY W TPYAOBOW NEATEIHLHOCTH B
LEJAX COXPAaHEHHs] CBOErO 3J0POBbS U OKpYXKaroled HpUpOJHOMH
Cpelpl, OCO3HaBaThb ONACHOCTb BO3JCHCTBUS HA KUBBIE OPraHU3MbI
OIpe/IeIEHHBIX OPraHUYECKUX BELIECTB, MOHMMAs CMbICI MOKa3aTels
[IAK (upenenbHO AONMYyCTMMOM  KOHLIEHTpAlUMHM), IMOSCHATH Ha
IIpUMEpax CIOCOObl YMEHBIIEHUS U IPEJOTBPALCHHUS HMX BPEIHOIO
BO3JECHCTBUS HA OPTaHU3M YEJIOBEKA

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero odpazoBanusi

TeopeTI/Iqe(:KHe OCHOBBI XMMHU

Bnanenne cucremMoil XMMHMYECKMX 3HAaHUW, KOTOPAas BKJIFOYAECT:
OCHOBOTIOJIATAIOIIME  TMOHATHS  (XMMHUYECKHUH  DJIEMEHT,  aToOM,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JICKTPOHHBIC OPOUTAIN AaTOMOB,
HWOH, MOJIEKYJla, BAJIEHTHOCTb, JJIEKTPOOTPULATENBHOCTD, CTEIICHb
OKHCJIEHUS, XUMHUYECKAsl CBA3b, MOJIb, MOJIApPHAs Macca, MOJIIPHBIN
00BbEM, KpUCTAJUIMYECKass peIIETKa, TUIBl XUMHYECKUX peaklui
(OKHCITUTEIEHO-BOCCTAHOBUTENIBHBIE, 9OK30- H  SHIOTEPMHUYECKUE,
peaki MOHHOTO OOMEHa), PacTBOp, SJIEKTPOIUTHI, HEITEKTPOJIHTHI,
AJIEKTPOJIMTAYECKAS] ~ JUCCOLMAIMSA, OKHUCIHUTENb, BOCCTAHOBHUTEID,
CKOpPOCTh XMMHUYECKON pEeaklid, XUMHUYECKOE PaBHOBECHE);, TEOPUU U
3aKOHBI (TEOpHsSl DIEKTPOJUTHYECKON aucconuanuu, [lepuoaumdeckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUH, (PAKTOJIOTUIECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, TONYYEHMH U O€30MacHOM HCHOJIB30BAHUU BaKHEUIIHX
HEOPTaHWYECKUX BEIIECTB B OBITY M TMPAKTUYECKON EATEeIHhHOCTH
YyeJIoBeKa

C(I)OpMHpOBaHHOCTB YMCHI/Iﬁ BBIABJIAITE XAPAKTCPHBIC TIPHU3HAKU U
B3aMMOCBA3b HU3YUYCHHBIX HOHHTI/II)’I, MNPUMCHATE COOTBCTCTBYIOIIUC
NOHATUA TIPpU OIMCAHUHU CTPOCHUA U CBOICTB HEOPTaHNYCCKUX
BCIIECCTB U HX npeBpameHI/Iﬁ; BBIABJIATH B3aUMOCBA3b XHMHUYCCKHUX
3HaHUH C IIOHATHUAMU u NpeaACTaBJICHUAMU APyrux
C€CTCCTBCHHOHAYYHBIX IMPEIMETOB

13

BHa}IeHI/Ie OCHOBHBIMHM ME€TOJaMH HAYYHOI'O IIO3HAHUA BEIICCTB U
XUMHYECKUX sBIEHUN (HaOmOaeHWe, W3MEpeHHue, JKCIEPUMEHT,
MOJICIIMPOBAHNUE)

14

ChopMUpOBaHHOCTb yYMEHUH ONPEAEIATh BaJEHTHOCTh M CTENEHb
OKHUCJIEHHS XUMHYECKMX DJJIEMEHTOB B COEIUHEHMSIX pa3IM4YHOIO
coCTaBa, BHJ  XMMHUYECKOH  CBs3M  (KOBaJE€HTHas, MOHHas,
MeTaJlJIn4ecKasi, BOAOPOJHAs) B COEAUHEHUSX, TUIl KPUCTAIIMYECKON
PEIIETKN KOHKPETHOIO BELeCTBAa (ATOMHAas, MOJEKYJSpHas, MOHHas,
MeTaJlJIN4ecKast)




1.5

1.6

1.7

ChopMupoBaHHOCTh YMEHUH ONpEAETATh XapaKTep CpPeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHHUN

ChopMUpOBaHHOCTh ~ YMEHHS  KJIACCH(PHIIMPOBATh  XUMHUYECKUE
peaKkuu Mo pa3InYHbBIM MPHU3HAKAM (YHCIy M COCTaBy peardupyronInx
BEIIECTB, TEIIOBOMY J((dEeKTy peakiuu, H3MEHEHHIO CTeleHen
OKUCJICHHS  DJJIEMEHTOB,  OOpaTMMOCTH  pEaKIUH,  y4YaCTHIO
KaTaJIu3aTopa)

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH YpPaBHEHHUS  peaKUuil
pPa3IMYHBIX THIOB, IOJHBIE M COKPALIEHHBIE YpPAaBHEHUS peaKkLui
MOHHOI0 OOMEHa, YUUTHIBas yCIOBUS, MPU KOTOPHIX 3TU PEAKIUU UAYT
JI0 KOHLIa

1.8

1.9

1.10

1.11

2.1

CpopMUpPOBAaHHOCTH YMEHHUM MPOBOJUTH PEAKIIMHU, MOITBEPKIAAOITNE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKHUX  BEIIECTB,
pacro3HaBaTh OINBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILIECTB

ChopmupoBaHHOCTh YMEHHI PacCKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakuui IIOCPEACTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

CpopMUpPOBAaHHOCT, yMEHHUH OOBSACHATH 3aBUCHUMOCTb CKOPOCTH
XMMHYECKON peaklnu OT pa3inyHbIX (JaKTOpPOB

ChopmupoBaHHOCTE yMEHUN  OOBSACHATH  XapakTep  CMELICHUS
XMMHYECKOI0 PaBHOBECHUS B 3aBHCHUMOCTH OT BHEUIHETO BO3JECHCTBUS
(mpunnun Jle laTtensbe)

OO0mas u HeopraHu4yecKkasi XuMus

ChopMupoBaHHOCTh yMEHHUH packpeiBaTh cMbich [lepuoandeckoro
3aKOHa J.. Menneneena u JIEMOHCTPUPOBATH ero
CHUCTEMAaTU3UPYIOIIyI0,  OOBSCHUTENbHYIO M  MPOTHOCTUYECKYIO
byHKIIII

2.2

CdopmupoBaHHOCTh YMEHUI XapaKTepU30BaTh JIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ileproanueckoit
cucTemMbl XxuMuueckux snaemeHToB J[.M. MeHneneeBa, uCIONb3ys
MOHATUSL  «S-, P-, O-2JEKTPOHHBIC OpPOUTATN», «IHEPTETUUYCCKUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHS  CBOMCTB
XUMHUYECKUX AJIEMEHTOB M MX COEAMHEHUHN MO MepuoiaM M Tpymnmnam
[Tepuonuueckoit cucrembl XuMuueckux 31eMeHToB J[.M. Menaeneesa

2.3

2.4

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBAThH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHWYECKUX BEHIECTB PA3TUYHBIX KJIACCOB,
MOATBEPKIATh  CYIIECTBOBAHHE  TE€HETHYECKOW  CBS3H  MEXKIY
HEOPTaHWYECKMMH  BEMICCTBAMH  C  IIOMOIIBIO  ypaBHEHWH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI

ChopMupOBaHHOCTH ~ YMEHMH  yCTaHABIMBATh  IPUHAIJIEKHOCTD
HEOPraHMYECKUX BELIECTB M0 UX COCTaBY K ONPEAEIEHHOMY Kilaccy
(rpymnme) coenMHEHui (MPOCThIE BELIECTBA — METAJUIBI U HEMETAIIBI,
OKCH/Ibl, OCHOBAHUS1, KUCIIOThI, aM(OTEpHbIE THAPOKCHIbI, COJIH)

2.5

ChopMUPOBaHHOCTh YMEHUH HCIIOJIB30BaTh XMMHUYECKYIO CHMBOJIUKY
Ui COCTaBleHHS (OpPMYJ BEIIECTB M YPaBHEHUH XUMHUYECKUX
peaknuii, cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBuagbHbIC
Ha3BaHHs OTJACIBHBIX HEOPraHWMYECKMX BeElIeCTB (yrapHbld Tas,




2.6

2.7

YIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETall€Hash W3BECTb,
MUTHEBAs COJIA, TUPHUT M JIPYTHE)

ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOJITBEPXK/IAaTh  CYIIECTBOBAHHE  TECHETHYECKOW  CBS3M  MEXIY
HEGOPTraHWYECKMMH  BEUIECTBAMH  C  [OMOIIBIO  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA

CdopmupoBaHHOCTh YMEHHI MJIAHUPOBATH U BBIIOJIHATH XUMUYECKUI
9KCIIEPUMEHT (pa3jIoKEHHE IIEpOKCUIa BOAOpPOJAa B IPUCYTCTBUU
KaTaJlu3aTopa, ONpEeeseHUE Cpeabl PacCTBOPOB BEUIECTB € MOMOIIBIO
YHHUBEPCAJIBHOTO WHAMKATOPA, BIMSHHUE pA3IMYHBIX (PaKTOPOB Ha
CKOPOCTh ~XMMMYECKOH peakIHH, peaklud HOHHOTO OOMEHa,
KayeCTBEHHBIC PEAaKIUHU Ha Cynb(]ar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA
KaTUOH aMMOHMS, PEIIEHHWE SKCHEPUMEHTANbHBIX 3a/ad IO TeMaM
«Meramb» u «Hemeranabl») B COOTBETCTBUU C MpaBWJIaMU TEXHUKHU
0e30MacHOCTH TpU OOpalleHHH C BeUIECTBAMH U J1aOOPaTOPHBIM
0o0opya0OBaHUEM; IIPEACTABIIATh pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (QopMe 3amucu YpaBHEHHl COOTBETCTBYIOIIMX
peakiuii 1 GOpMyITHPOBATh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB

2.8

2.9

CpopMHUpOBAaHHOCT, YMEHUN COOJIOJATh MpaBHJIa TOJB30BaHUS
XUMHYECKON TOCyA0H M IlabopaTOpHBIM OOOpYAOBaHHEM, a TaKkKe
npaBujia oOpamieHusi ¢ BEMECTBAMH B COOTBETCTBUHU C MHCTPYKIUSIMU
IO BBITIOJIHEHUIO JT1a00paTOPHBIX XUMUUYECKUX OMBITOB

CdopMupoBaHHOCTH YMEHUHI XapakTepU30BaTh XUMHYECKHE
IIPOLIECCHI, JIEKALIUE B OCHOBE NMPOMBIIUIEHHOIO IOJYYEHUS CEPHOMN
KHCIIOTBI, aMMHaKa, a Takke c(pOpMHUPOBAHHOCTH IMpPEACTaBICHUI 00
Oo0IMX HAyyHBIX MPUHLOMIAX M  OSKOJIOTMYECKUX  Ipobdiiemax
XMMHYECKOT0 IPOU3BOJICTBA

XUMHUA U KU3HL. PacuéTrl

3.1

3.2

3.3

CpopMHUpPOBAHHOCTh TPEICTABIECHUNA O XUMHUYECKOW COCTABJISIFOIIECH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHpA, pOJIM XUMHH B [O3HAHUHU
SBJICHUA TPHUPOABI, B (OPMHUPOBAHUU MBIIUICHUS W KYJbTYpPBI
JTUYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW JUIs
pelieHusT TPAKTUYECKUX 3a7a4 U OIKOJOTHYECKH OOOCHOBAHHOTO
OTHOILLIEHHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM cpefie

CdhopMupoBaHHOCTD YMEHUU KPUTHYECKH aHAJIN3UPOBAThH
XUMHUYECKYI0 HH(POpPMAIUIO, TMOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOif KOMMYHHUKAIIUH, ceTh IHTEpHET U ApyTrHe)

ChopMupoBaHHOCTh yYMEHUH COOMIOAATh MpPaBUIIA HKOJOTHUECKU
1enecoo0pa3Horo MoBeACHUS B OBITY U TPYJOBOM JEATEIBHOCTH B
LENAX COXPAaHEHHs] CBOErO 3J0POBbS M OKpY’Karolled NpUpOIHON
cpensl

3.4

OCOBHaBaTB OIIACHOCTb BOSIIGfICTBPISI Ha JKUBBIC OpI‘aHI/ISMBI
OonpeAeNEHHbIX BEIIECTB, MOHUMAas cMbIch nokaszatens [1/IK, moscHsaTh
Ha MpHUMepax CrocoObl YMEHbIICHHUS U MPEIOTBPAILECHHUS X BPEIHOTO
BO3JICHCTBUS HA OPTraHU3M YE€JIOBEKa

3.5

CdopmupoBaHHOCTH yMeHUI MIPOBOAUTH BBIYHCIICHUS c
WCIIOb30BAaHUEM TIOHSITHSI «MaccoBasi JOJisi BEIIeCTBa B PacTBOpPE»,
O0OBEMHBIX OTHOLIEHWM Ta30B NpPH XUMHUYECKUX PEAKIHUSIX, MacChl




BEILIECTBAa MJIM 00BbEMa Ta30B MO0 W3BECTHOMY KOJHMYECTBY BEILECTBA,
Macce WK 00BbEMY OMHOrO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECCTB,
TEIIoBOTO 3 (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIIECTB, MPEBPAILCHUS H COXPAHECHUS SHEPTUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
1

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
Teoperrnyueckre OCHOBBI OPraHMYECKON XUMUU

1.1

[Ipenmer oprannveckor XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHHE B
MIOJIyYEHUU HOBBIX BELIECTB U MaTrepuaioB. Teopusi CTpOEHUsS OPraHUYECKUX
coenuneHnii A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHUS

1.2

CrpykrypHble (OPMYJIBI OPraHUYECKUX BEIIECTB. | OMOJIOTHS, M30MEpPHSL.
XUMHYECKasi CBSI3b B OPraHMYECKHX COEAMHEHUAX — OJUHAPHBIE U KpaTHbIE
cBsi3u. IlpencraBienue o Ki1accupUKAIMA OPTraHUIECKUX BEUIECTB

1.3

Homenkmarypa  opraHuueckux  COeAMHEHUM  (cUCTeMaTH4ecKas) |
TPUBUAIIbHBIE HAa3BaHUS BAXHEHIINX MPEICTABUTENECH KIIACCOB OPraHMYECKUX
BEILECTB

YrieBo1opoasl

2.1

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYEeCKMi psan. MeraH u 3TaH —
NPOCTEHIINE MPEICTABUTENN ATKAHOB: (DU3MYECKHE U XMMHUYECKHE CBOMCTBA
(peakMM 3aMeIlEeHUs] M TOPEHHUs), HAXOXKICHHE B NPUPOJE, MOIy4YEHUE U
IIPUMEHEHHE

2.2

2.3

2.4

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUI psiA. DTUJIIEH U MPONWIEH —
OpoCTeNIINe MPEICTaBUTENN AIKEHOB: (hPU3MYECKHEe U XMMHUYECKHE CBOMCTBA
(peakuuy THAPUPOBAHUS, TaJOTC€HUPOBAHUS, TUApPATALMH, OKHUCICHHUS W
HOJMMEPHU3AIMHN ), TOJTyuYeHHE U TIPUMEHEHUE

Ankanuensl: OyrtanueHn-1,3 u merunOyraauveH-1,3: cTpoeHue, BakHeiIne
XUMHYECKHE CBOIICTBa (peakiust MOJIMMEpHU3aIUN ). [Tonyuenue
CUHTETHUYECKOTO KayuyKa ¥ PE3UHBI

AJIKMHBI: COCTaB M1 OCOOEHHOCTU CTPOEHHSI, TOMOJIOTHYECKUH PsiJl. ALETUIICH
— MPOCTEHIINM NpPEeACTaBUTENb ATKUHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U
XMMHUYECKHE CBOWCTBa  (peakuuu THIPUPOBAHUS, TaJlOTCHUPOBAHUS,
TUpaTaliu, TOPeHUs ), TOJyuYeHUe U IPUMEHEHHE

2.5

2.6

Apenbl. beHzoin: cocraB, cTpoeHue, (pU3MUECKUe W XMUMHYECKHE CBOWCTBA
(peakuuy TaJOTCHUPOBAHUS W HUTPOBAHHS), TOJIY4YEHHE W TPUMEHEHHE.
Tomyon: coctaB, cTpoeHue, HU3NIECKUE U XUMHUYECKHE CBONCTBA (peakiuu
TaJIOTEHUPOBAHUS U HUTPOBAHUS), MOJYYCHUE W MPUMEHEHHEe. TOKCUYHOCTh
apeHoB. ['eHeTHyecKasi CBSI3b MEXKIY YTIJIE€BOJIOPOIAMH, MPUHALICKAININMU K
pa3JIMYHBIM KJlaccaM

IIpupoaHble HMCTOYHUKH yTIeBOAOPOAOB. [IpMponHBI Ta3 W MOIyTHBIE
HedTsHbIe ra3el. HedTh u €€ npoucxoxaenue. Criocodsl nepepaboTKu HEPTH:
MEPEeroHKa, KPEKUHI (TepMUYECKH, KaTanmuTH4eckuil), muponus. [IpoaykTs
nepepaboTku He(pTH, UX TNPUMEHEHHE B TPOMBIIUIEHHOCTH M B OBITY.
KaMeHHbIH yroib 1 MpoayKThl €ro nepepadoTKu

Kucnopojicomepkaniiue opraHndeckiue COeTMHCHUS

3.1

[IpenenbHble ONHOATOMHBIE CIHUPTHI. METaHON U 3TAHON: CTPOCHHE,
duznyecKue U XMMHYECKHE CBOWCTBA (PEaKIMU C AKTUBHBIMH MeETallJIaMH,




3.2

rajJjioreHOBOJIOPOJIaMHU, TOPEHUE), MpPUMEHEeHHE. BoJOpoJHbIE CBS3U MEXKIY
MoOJIEKyJIaMH CIUpTOB. JlelicTBUe MeTaHOJa U ATaHOJIa Ha OpPraHN3M YeJIOBeKa.
MHOroaroMHble  CHUPTHL.  DTWICHIJIMKOIb W  TJHULEPUH: CTPOCHHUE,
busznueckue M XUMHYECKHE CBOMCTBAa (B3aMMOJAEWUCTBHE CO IIETOYHBIMU
MeTaJlIaMH, KaUeCTBEHHAsl peaklivsi Ha MHOTOaTOMHbBIE CIIUPTHI). [lelicTBre Ha
opranusMm uesoBeka. [I[pumeHeHue rimiepruHa 1 STHICHTJINKOIS

@DeHoN: CTPOEHHUE MOJEKYJbl, (PU3NYECKUEe U XHUMHUYECKHE CBOMCTBA.
Tokcnunocts enona. [Ipumenenne penona

3.3

3.4

Anbaerunpl UM KeToHbl. DopManpleruz, aueTalbACTHll:  CTPOCHHE,
dusnyeckue M XUMHUYECKHE  CBOHCTBa  (peakIMu  OKHCICHUS |
BOCCTAHOBJICHUSI, KAUECTBEHHBIC PEAKIINHN ), TIOJIYYCHHE W IPUMCHCHHE

OnHOOCHOBHBIE NpeiebHble KapOOHOBBIE KUCIOTHl. MypaBbHUHAs U YKCYCHas
KHUCJIOTBI: CTPOEHUE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA (CBOICTBa, 00LIME
JUI KJjlacca KUCIOT, Peakuus STepU(pHKAIMK), MOJyuyeHHEe U IPUMEHEHUE.
CreapuHoBass M  OJIEMHOBAas KHUCJIOThl KaK MPEACTaBUTEIN  BBICIIHUX
KapOOHOBBIX KHMCJOT. MbUIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOIIIEE JCHCTBHUE

3.5

CrnoxHble 3(upbl Kak IMPOW3BOJHBIC KapOOHOBBIX KHUCIOT. [ 'mapomnm3
cnoxHblX  ddupoB. Kupsl. ['maponus xupoB. IlpumeHeHHe KUPOB.
buosiornyeckas poJib JKHPOB

3.6

VYrneBogsl:  cocraB, Kiaccu(uUKanus — yrieBOJOB  (MOHO-, JAH- U
nonucaxapuabl). ['TMoko3a — mpocTediuii MOHOCaxapua: OCOOCHHOCTH
CTPOCHUS MOJICKYJIBI, ((H3NYECKHEe M XHMHUECKHE CBOMCTBA (B3aMMOJICHCTBIEC
¢ ruapokcuaoM wmenu(ll), oxucieHne aMMHAaYHBIM PACTBOPOM OKCHJIA
cepebpa(l), BoccranoBiieHrne, OpOKEHHUE TIIFOKO3bI), HAXOXKICHUE B TIPUPOJIE,
npUMeHeHue, Ouonormyeckas poib. PorocuHTe3. DpyKTo3a KaK H30MEp
NIFOKO3bl. KpaxMan W meiutroiio3a Kak TpHpOJHBIe ToiauMepbl. CTpoeHue
Kpaxmana W LeJUToNo3bl. Pu3nueckue U XMMUYECKHE CBOWCTBA Kpaxmana
(Tuaposn3, KaueCTBEHHAs! PEAKIUs C HOJOM)

A30TcoaepKale OpraHudeCcKue COeTMHEHUS

4.1

4.2

5.1

AMHUHOKHCIIOTHI Kak aM(pOoTepHble OpraHnyeckue coeannenus. dusznyeckue u
XMMHYECKHE CBOMCTBA aMUHOKHCIIOT (Ha mpuMepe ruiuHa). buonorunueckoe
3HaUYE€HUE aMMHOKUCIOT. [lenTu bl

benku kak mHpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuunas,
BTOpUYHAs U TPETHYHAs CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, J€HATypalysl, KAUeCTBEHHbIC PeaKkIMH Ha OeNKH

BrIcokoMOIEKyYIIpHBIE COETUHEHUS

OCHOBHBIE TNOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN: MOHOMEp,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb [OJIMMEpPHU3aluu, CpeaHss
MoJieKyJsipHass macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHU I — NOoJMMEpU3alIHsl U MOJIMKOHACHC AN

5.2

11 KJIACC

OKCHepUMEHTAIbHBIE METO/bl HM3yUeHHUs BEUIECTB U HUX MpeBpallleHui:
O3HaKOMJIGHHE ¢ o00pa3lamMi HOpPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH,
miacTMacc, kayuykoB. [lodydyeHre CHHTeTHYEeCKOTro KayuyKa U pe3uHbI




Kon
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IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
Teopernueckrne OCHOBbI XUMUU

XuMuyeckuii 3neMeHT. AtoM. Sfnpo aroma, H30TONBl. DJIEKTPOHHAs
000J104yKa. DHEpreTu4eckue ypoBHH, IOAYPOBHU. ATOMHbIE OpOUTaH, S-, P-,
d-anemeHTbl. OCOOCHHOCTH PpACIpPEICIICHHsT JJIEKTPOHOB MO OpOHMTANISIM B
aToMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOHPUTypaLUs
aTOMOB

1.2

1.3

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XMMUYECKUX DJIEMEHTOB
HA.N. MengeneeBa. CBsi3zb mnepuoauyeckoro 3akoHa u Ilepuonuueckoi
CUCTEMBI XUMUYECKUX 251eMeHTOB J[.M. MenaeneeBa ¢ COBpEMEHHOM TEOpUEN
CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUsI CBOWCTB XHWMHUYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIMIaM U
nepuoiaM. 3HaueHUe NePUOJUYECKOTO 3aKOHA B Pa3BUTHUU HAYKU

CrpoeHne BemecTBa. XHMHYECKass CBS3b. BuIbl XUMHUYECKOW CBS3H
(KoBaJIeHTHasi HEMNOJIApHAs U IMOJIApHAsi, MOHHas, MeTajindeckas). VoHBI:
KaTUOHbl M aHMOHBI. MeXaHu3Mbl 00pa30BaHMs KOBAJEHTHOM XMMHUYECKOU
cBs13U1 (0OMEHHBIN U JOHOPHO-AKIENTOPHbIN). BogopoiHas cBs3b

1.4

BanientHOoCTh. DniekTpooTpuIaTeabHOCTh. CTENEeHb OKUCICHUS

1.5

BemectBa  MOJEKYJSIpHOTO M HEMOJIEKYJSIPHOTO  CTPOEHMs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEHIECTBA. [HWIbl KPHUCTAUIMYECKUX  PEIIETOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTANIMYECKOW PEIETKH.
[lonsatTe o aucnepcHBIX cuUcTeMax. VICTHHHBIE M KOJIJIOMIHBIE PACTBOPBI.
MaccoBast 107151 BELIECTBa B pacTBOpE

1.6

Knaccudukanus HEOPraHUYECKUX COEUHEHMH. Homenknarypa
HEOpPraHMYECKUX BEILECTB

1.7

1.8
1.9

Xumunyeckas  peakuus. Knaccuduxamuss — XMUMHYECKHMX — peaklMid B
HEOPraHWYECKOM M OpPraHMYeCKOM XUMHUHU. 3aKOH COXpPaHEHHMS MacChl
BEILIECTB, 3aKOH COXPAHEHMS W IPEBPALICHUS DHEPIUU IIPH XUMHUYECKHUX
peakuusax

CKOpOCTB pcakniuu, €€ 3aBUCHUMOCTb OT PA3JINIHBIX (l)aKTOPOB

OOpatuMmble peakiuu. XUMH4eckoe paBHOBecre. DakTophl, BIUSIOIIME Ha
COCTOsIHME XuMHUecKkoro paBHoBecus. [Ipuanun Jle [larense

1.10

Onextponutuyeckas auccouuanus. CuibHble U cialble aeKTponauTsl. Cpena
BOJIHBIX pacTBOPOB BEILECTB: KHCJas, HEWTpajbHas, MienodHas. Peakuun
MOHHOTO 0OMeHa

1.11

2.1

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU

Heopranunueckast xumust

Hemeramnsl.  [lomoxenune HemeramnoB B Ilepuoanueckoin  cucreme
xumuyeckux snemeHToB J[.M. MeHeneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
du3nuecKrue CBOMCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIIOB (Ha IpUMEpE
KHCJIOPOJIa, cephl, hocdopa u yrieposa)

2.2

XWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TajJOTe€HOB, CEphI, a30Ta,
dbochopa, yrmepoga W KpeMHHs)) U HX COSAWHEHHMN (OKCHIIOB,
KHCIIOPOJICOACPKAIUX KHUCIIOT, BOAOPOIHBIX coeauHeHuit). IIpumenenue
BOXKHEHIIMX HEMETAJUIOB U UX COCAMHEHUM

2.3

Meraubl. [lonoxenue MeramnoB B Ilepuoandeckoil cucreMe XMMHYECKHX




anementoB JI.MI. MenneneeBa. OcoOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
oOosiouek aToMoB MeTamioB. OOmue ¢u3nueckue CBONWCTBA METAJIOB.
CmuiaBbl METaJLIOB. DJIEKTPOXUMUYECKUN PsiJT HAPSDKEHUN METAJLIIOB

XUMHUYECKHE CBOMCTBA BAXXKHEHIIMX METAUIOB (HATpUl, Kalui, KalbIUH,

2.4 MarHui, aJlOMUHHMA, [IMHK, XpPOM, XKeJIe30, Mellb) U X coeauHeHui. Oomue
CrocoOBI MOTY4YeHHS METALUIOB. [I[pruMeHeHre METaJUIOB B OBITY U TEXHHUKE
25 ['eHeTnveckass CBSI3b HEOPraHUYECKHX BEIISCTB, MPUHAICKANUX K
Pa3IUYHBIM KJaccaM
3 XUMHUS U )KU3Hb
Ponb xuMuu B 00ECIIEUEHUUN IKOJIOTUYECKOW, SHEPreTUYCCKOW M IHIIEBOU
3.1 0€30MacHOCTH, pa3BUTHM MeAULIMHBL. [loHSATHE O Hay4yHBIX MeETO/ax
MMO3HAHUS BEIIECTB U XUMHUUYCSCKUX pEaKIui
[IpencraBinernst 00 OOMMX HAYYHBIX [PHHIMIIAX  POMBIIUICHHOTO
MOJIy4YeHHUsI BaKHEHIINX BellecTB. UeloBeK B MUpPE BEIIECTB U MaTEPHUAJIOB:
3.2 BOXHEHIIINE CTPOUTENbHBIE MaTepUaIbl, KOHCTPYKIIMOHHBIE MaTEepUaIbI,

KpPacKH, CTEKJIO, KEpaMHKa, MaTepUalbl Ul 3JICKTPOHUKU, HAHOMATEPUAIIbL,
OpraHMYECKHE U MUHEpAIbHbIE YI0OOPEHUS

Xumus u 3A0POBLEC HYCJIIOBCKA: IIpaBUJIa HCIIOJb30BAHUA JICKAPCTBCHHBIX
npcIiapaToB, IIpaBUIad 0€30I1aCHOT0 HCIIOIL30BaHUS IIpcriapaToB OBITOBOMH
XUMHU HOBCCHHGBHOﬁ KHU3HHU




