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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 Poccuiickoii denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepanbHOW 00pa30BaTENbHOM MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanbHOM TrocyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B oOpa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit denepanuu, peaqTu3yOIMHUX
OCHOBHBIC 00pa3oBaTeJbHBIC MPOTPAMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTreruu pasBUTHUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 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 COCTAaBUJIM KOHLENTYalbHBIE 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 XHUMHUYECKOro oO0pa3oBaHUsA. OJTHU IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyIbTYpPHI
YeNOBeKa, a TaKKe DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO U
IpUpOHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00ydaroIIMXCs Ha YPOBHE CPEIHETO
o0rmiero oOpa3oBaHMs CpeACTBaMHU y4eOHOTO IMpeaMera «XUMHs», COJlepKaHue M MOCTPOeHHE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XUMHUU C Y4ETOM CHEUU(PUKH HAYKH XUMHH, €€
3HAUEHUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE C yIETOM OOIINX
Henel M NMPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBlI CPEIHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAYK UIPaeT 0cOOyI0 POjib B COBPEMEHHOMU
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KyJbTyphl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy»KarollleM MUpe Kak O €IWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MHPA, OCO3HAHUS B3aMMOCBS3H
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMHS cCTaja
HEOTHEMJIEMOIl YacTbI0 MHPOBOHM KYJBTYpPbI, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO Tpyda U
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHasi XMMHsI Kak HayKa co3uJaTelibHas, Kak Hayka
BBICOKHMX TEXHOJIOTHI HaIlpaBJIeHa Ha PElICHUE MI0OANBHBIX MPOOIEM YCTOWYHMBOTO PAa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOHM, MHUIIEBON, HKOJOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM C OOmMMMM IeNIMU M NPUHIOUIAMH CpeJHEro oouiero oobpa3zoBaHUs
conepskanue npeamera « Xumus» (10—11 kmaccel, 0a30BbI yPOBEHb M3YUYCHHS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4arouuxcs, HEOOXOIUMYI0 UM s
BBIPaOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIHEIIHOTO BKIIOUEHHUS B KHM3Hb COLUYMA,
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 COJIEpKaHUSI 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 MOHATH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa conepxaHus KypcoB — «Opranuueckast XuMmus» u «OO1iast 1 HeopraHu4ecKas
XUMHS» cPOpMUpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYECHHUIO
yuyeOHOro Martepuaja M oOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 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 DJIEKTPOHHBIX IPEJICTaBICHUM O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMblX B Kypce BELIECTBaxX HAOTCA B PAa3BUTUU — OT YIJIEBOAOPOAOB [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 OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas ¥ HeopraHuyeckas XUMHUs» OOyUaIOIIUMCS MPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX TMO3UILIMM,
riIy0Xe MOHATh HCTOPUYECKOe H3MEHEeHHE (YHKIMM 3TOro 3akoHa — OT oOoOiarouiei 1o
00BSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHMIIMX BEIIECTBAX, UX COCTaBe, CTPOCHHUM, CBOWCTBAX U
IPUMEHEHUH, a TAKXKE 0 XUMUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
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, CIHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K IMpoIeccy
TBOpYECTBA B 00JACTU TEOPUHM U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOsaemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYyaJIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B 1menom coaepkaHue
yueOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPMEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi IOHUMaHUS (PUIOCO(PCKUX UAEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMM (akTaMH M TEOPETHUECKUMH MPENOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIsieM, a Takke MpodiieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mnmaHe pemenus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALUU  OOYyYarolIMXCs
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 uHPOpMaAIUK, HEOOXOMUMBIX JJsi NPUOOPETEHHs] OMbITa MPAKTUYECKON 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 cpelHero oomiero oOpa3oBaHMs, TMpPU  OMNPEAETICHUH  COJep)KaTelbHOU
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 (QopmMHupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIEH COCTaBISIONIEH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBBIC TMOHATHS,
(yHIaMEHTaJIbHbIE 3aKOHbl U TEOPUM XHMHHU, OCBOCHHUE S3blKa HAyKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUN MHPOBO33PEHUECKOTO Xapakrepa,
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
MUpE BEIECTB M XUMUUECKUX SIBIICHUH, NUMEIOIINUX MECTO B IPUPOJIE, B IPAKTUUECKOHN U
MMOBCEAHEBHOM XKU3HU;

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

Hapsiny ¢ 3TuM, copeprkaTtesibHasi XapakTepUCTUKa LeJiel U 3a/1a4 U3y4YeHus 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 OTHAETCS NPEANOYTEHUE MPAKTUYCCKOH KOMIIOHEHTE COJepXKaHus OOy4YeHHS,
OPUEHTHPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHKAa 00I1e00pa30oBaTeIbHONM  OpraHU3aluH,
BJIAJICIONIET0 HE HAOOpOM 3HAHW, a (YHKIHMOHAJIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSMHU aKTHUBHOI'O TOJYYEHHUS 3HAHUHM U NPUMEHEHUS UX B peasibHOW >KM3HM Ul PELICHUs
NPaKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TMM mnpu uU3yuyeHMM mpeaMmera «XUMHUS» JAOMHHUpPYIOLIEe 3HAauYeHUe
nproOpeTaroT TaKKue LENU U 33a9H, KaK:

ajantanMsg  oOydyarolmMXcsi K  YCIOBHMSIM  JMHAMUYHO  Pa3BHUBAIOLIETOCS  MHpAa,
dopMHpOBaHHWE WHTEIUIEKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K camMo0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEJIHOMY MPHHATUIO TPaMOTHBIX pPELIIEHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYAallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

dopmMHpoBaHHE Yy OOYYalOIUXCsA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCATHHOE 3HAYCHUE JUTSI PA3JIMYHBIX BUJIOB JESITEIHLHOCTH: PEIICHHUS TpoOiIeM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XHMMHH, a TAKXKe JUIA OLEHKHU C
HO3HULUN HKOJIOTHUECKOH G€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKHX MTPOLIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOIHYIO CPENy;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH
00yJaromuxcs: CHOCOOHOCTH CaMOCTOSITENBHO IPHOOpPETaTh HOBHIE 3HAHUS IO XHMHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YIeOHOH ¥ HayJHO-TTOMYJIIPHON HHPOPMAITUH XUMUYECKOTO
COJICpKAHUS;

(dbopMHpOBaHUE U PA3BUTHE Y OOYYAIOIIMXCS aCCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKYpPaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydamomuxcs yOexJIEHHOCTH B TyMaHUCTHYECKOW HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW PpOIM B  pElIeHUHd TJ00albHBIX MpoOJeM  palloHaIbHOTO
IPUPOIONIOIB30BAHUS, TOMOJHEHNUS SHEPreTHYECKUX PECypcoB M COXpPAHEHHs MPUPOJHOTO
pPaBHOBECHsI, OCO3HaHHMA HEOOXOOUMOCTH OEpEeKHOr0 OTHOLIEHHS K MPHUPOJE U CBOEMY
3/I0POBBIO, @ TAK)XKE MPUOOPETEHUS OIBITA MCIIONb30BAHUS MONYYEHHBIX 3HAHUHN TSl IPUHSATHS
IPaMOTHBIX PEIIEHUH B CUTYaLsIX, CBSI3aHHBIX C XUMUUYECKHMH SIBJICHUSMHU.

B ydyeOHOM maHe cpemHero obmero o0pa3oBaHus NpeaMeET «XHUMHUs» 0a30BOr0 YpOBHS
BXOJMT B COCTaB MPeIMETHOMN 001acT «ECcTeCTBEHHO-HAYYHbIE IPEIMETHI.



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

COJAEPKAHUE OBYUYEHUS

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenmeTr opraHMuYecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYECHUE B IOJIyYCHUU
HOBBIX BEILIECTB U MaTepuasioB. Teopus CTpOeHUs: oprannyeckux coeauHenuit A. M. bytneposa,
e€ OocHOBHble NOJOkKEeHUA. CTpyKTypHble (DOpPMYJIBI OpPraHMYECKMX BellecTB. lomonorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[lpencraBienne o  kiaccudukauum — opraHuueckux — BemiectB.  Homenknartypa
OpraHMYECKUX COEJMHEHUHN (cUcTeMaTuyeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbI M3YUYEHUsI BELIECTB M UX MpEBpalllEHU: 03HAKOMIIEHUE C
o0Opa3laMu OpraHMYeCKUX BEIECTB U MaTepuajaMHd Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYJ
OpraHMYECKUX BELECTB, HaONIOJEHHE M ONHCAHME JEMOHCTPALMOHHBIX OIIBITOB IO
IPEBPAILCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyTIIMBaHUE U FTOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH m 3TaH — mpocTeumme
NPEJICTaBUTENIN aJKaHOB: (U3NYECKWE U XHMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEeHUs ), HaX0XAEHNUE B IPUPO/IE, IOTyUEHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — MPOCTEUIINE
NPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALIMHU, OKUCIICHHS U IOJIMMEpHU3alluN ), TOJyYeHHE U IPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u metunOyraguen-1,3: cTpoeHue, BaXHEWIINE XUMHYECKHE
cBo¥icTBa (peakuus noauMmepusanun). [lomyueHrne CHHTETHYECKOT0 KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHIH psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMUYECKUE CBOMCTBA
(peakuuu THIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIH, TOPEHHUS ), TOJTyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHYECKHE CBOWCTBa (peakLuu
raJIOTCHUPOBAHUS W HUTPOBAHUSA), MOJIy4€HUE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuu 2aio02eHUpoSanus U HUMpPOBAHUs), NOTyHeHue U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHuecKas CBSI3b MEXKIY YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIM4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKHU YIIIEBOAOPOJOB. [IpuponHbIil ra3 u nmomyTHbE HE(TAHbIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TEeperoHka, KpeKUHT
(TepMHuyUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku He()TH, UX MPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ MPOYKThI €ro nepepadboTKy.

DKCrepuMEHTAIbHbIE METOJIbl M3YYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuun «HedTs» 1 «Yroab», MoaeIupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJIEHHE NPAKTHUYECKOW pPaOOTHI:
MI0Jy4Y€HHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrle 3agayn.

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




Kuciiopoacoaep:kamue opranuueckue coeAHHeHUs

[IpenenpHbIE OJHOATOMHBIE CHUPTHL. METaHON W ATAaHON: CTPOCHUE, (PU3UYECKUE U
XMMHUYECKHE CBOICTBA (pPEakUMU C aKTUBHBIMU METAJUIaMH, TaJor€HOBOJOPOJAMHU, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3U MEXAy MOJIEKYJIaMHU CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO MIETOYHBIMU METaJlJIaM1, KaueCTBEHHAsl peakiys Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpuMeHeHue raunepuHa U
STHJICHTJIUKOJISL.

@eHoI: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaeruapl U kemowuwl. DopManbaeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
[OJIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHast U YKCyCHasl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKalM), MOoIydeHue M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MbIJa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
uX Molollee JeicTBue.

Crnoxnble 3pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. bruonornyeckas posib KHUpPOB.

YTneBopl: coCTaB, KIIACCH(PHUKAIMS YTIACBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
OpOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaoM Meau(ll), oxkucieHme amMMuauyHbIM pPacTBOPOM
okcuna cepebpa(l), BoccraHoBiIEHHE, OpOXKEHHE TIIOKO3bl), HAaXOXAEHUWE B MPUPOE,
npuMeHeHue, ononorunueckas poib. orocunTes. @pyKTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnonosa Kak npupoaHble noaumepbl. CTpoeHue Kpaxmasia U LEJUTIOJIO03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMmaina (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIEpUMEHTAJIBHBIE METOJABl M3Y4YEHMs BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromHbIX
cnupToB (B3auMopelcTBUe MuuepuHa ¢ ruapokcuaoM Meau(ll)), anpaernnoB (okucienue
aMMMa4yHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(Il), B3aumoneiicTBue
Kpaxmajga C HWOJOM), TMPOBEACHUE MPAKTUUECKOW padOTHI: CBOWCTBAa pPAcTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnrie 3amaun.

Boruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBAa MJIM NPOAYKTa pEaKklMHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB MJIM IPOAYKTOB PEAKIIVH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Pusnyeckue U
XUMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mpuMepe IiMiMHA). buonormdeckoe 3HaueHue
amuHOKuUCIOT. [lentuasl.

benku kak nmpupogHbIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHAsl CTPYyKTypa OenKkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NCHATypalys,
Ka4eCTBEHHbIE PEaKIUU Ha OEJIKH.

DKcrepUMEHTabHbIE METOJbl M3YYEHHUsl BEUIECTB M HMX IpeBpalleHuil: HalOIrofeHue u
ONHCaHWE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJKOB IMpH HarpeBaHWHU, LIBETHBIE
peaxiuu OEIKOoB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUSI



OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COECIUHEHHUI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUH, CpEelHsAs MoJeKylsipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUI — MOJMMEpU3aIIHs U MOJIMKOHCHCAIIUS.

DKcrepuMEeHTaIbHbIE METO/bl M3YUYCHHUSI BEIIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3yYEHUU OopraHuydeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTHM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICNIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0me ecTecTBEHHO-HAY4YHBIC TOHSATHS: SBJICHHE, HAy4YHBIH (aKT, TUIMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJCHNE, H3MEpPEeHUE,
IKCIIEPUMEHT, MOJICTTPOBAHUE.

®uszuka: MaTepusi, JHEpPTus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPTeTUIYECKUI YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
WX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHoOrHs: MUIIEBBIE TPOIYKThI, OCHOBBI PAIlMOHATIHLHOTO MUTAHUS, MOIOIIIUE CPEJICTBA,
JIEKApCTBEHHBIE U KOCMETHYECKHE MPETapaThbl, MaTePUAIIbl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuueckne 0CHOBbI XMMUH

XuMuYecKkud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OO0OJIOYKA.
DHepreTUYecKrue ypoBHH, MTOAYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- anemenTsl. OcoOeHHOCTH
pacmpezienieHus: SIEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DOneKTpoHHask KOH(QUTypalus aToMOB.

Ilepuonuueckuin 3akoH u llepuomgmyeckas cucrema xumuueckux osnemeHtos J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XUMHYECKHX
sanemenToB JI. 1. MenzeneeBa ¢ COBpEMEHHON Teopuel CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIOYKHBIX BEIIECTB
10 rpynnam M nepuojam. 3HauyeHUuEe NEePUOIMYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHUIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAs
HEeNoJIsIpHasl W TOJSpHAs, MOHHAs, MeTajndeckas). MexaHu3mbl 00pa30BaHHsS KOBaJCHTHOMN
XUMUYECKON CBA3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BaaeHTHOCTD.
DIEeKTpOOTpULIATENbHOCTh. CTeneHb OKKciieHUs. IOHbI: KaTHOHBI U AaHUOHBI.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue o AucnepcHbIX cucreMax. ICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBas 10Jist
BEIL[ECTBA B paCTBOPE.

Knaccudukanus HeopraHudeckux coenuHeHud. HomeHkiatypa HeOpraHMYeCKHX
BEILECTB. ['eHeTnyeckas CBSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3THUYHBIM
KJIacCaM.



Xumudeckass peaknus. Kiaccudukanuss XUMHUYECKUX pEaKIUid B HEOPTaHMYECKOW |
OpraHMYECKON XMMHUHU. 3aKOH COXPAHEHHSI MACChl BELLECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMbie peakuuu.
Xumnueckoe paBHoOBecHe. (DAKTOpbI, BIMSAIOIIAE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTnueckas aucconuanus. CuibHble U cialble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpallbHAas, 1IE€JI0YHasl.

OKHCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YyYEHHUsl BELIECTB U UX IPEBpALLEHUI: JEMOHCTpalus
tabiun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. VM. MenneneeBa», u3zyueHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJIIOJAEHHE M ONKUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOpPOJa B TMPUCYTCTBHM KaTalll3aTtopa,
OIpe/IeNIEHUE CPE/Ibl PACTBOPOB BEILIECTB C MOMOUIbIO YHHUBEPCAIBHOTO MHIUKATOPA, pEaKkLuu
MOHHOTO OOMeEHa), MpOoBeleHUE MPaKTHUUECKOll paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOpPOCTb XUMHYECKOU PEaKIIMM».

PacuérHrble 3amaumn.

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

Heopranuveckas xumusi

Hemeramnsl. Ilonoxxenne HemeramuioB B llepuoguyeckoil cucremMe XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M 0OCOOEHHOCTH CTpoeHMsI aromMoB. (du3nueckue CBOMCTBA
HEMETAJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsbl, hochopa u yriaepona).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTE€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUIOB, KUCIOPOICOIEPKAIUX KHCIOT, BOJOPOJHBIX
COEJITMHEHUN).

ITpuMeHeHne BaXXHENIINX HEMETAINIOB U UX COSUHEHHH.

Meramnsl. [lonoxenue meramnos B [lepruoandeckoi cucteMe XMMHYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS DJEKTPOHHBIX 000JOYEK aToOMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METAJNIOB. DJIEKTPOXMMMUECKUN Pl HANpsKEHUM
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEUIIMX METAJUIOB (HATPUM, KaJWid, KaJdbIMHd, MAarHUM,
QIIOMUHUH, HUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHrne MeTamioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOAbl H3YUYEHHMS BELIECTB M MX MPEBPALLEHUIN: HU3y4YEHHE
KoJuleKuuu «MeTaisl U CIJIaBbl», OOPa3l0OB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a1a4, HaONIOJEeHHMEe W  ONHMCAHWE JIEMOHCTPAIlMOHHBIX W  JIAOOPATOPHBIX  OIMBITOB
(B3auMojielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYed, KaueCTBEHHBIE
peaxkuy Ha KaTHOHBI METAJIOB).

Pacuérnrie 3amaun.

Pacuérel mMacchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Uiu 00bEMY OJIHOTO M3 Y4YacTBYIOIIMX B pEaKIMM BEUIECTB, pacué€rbl Macchl (00BEMA,
KOJINYECTBA BEIIECTBA) MPOJYKTOB PEAKIIUHU, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Ponp xumuu B 006ecCriedeHHH KOJIOTUIECKOM, SHEPreTUIECKON U MHIIEBON 0€30MacHOCTH,
pa3BuTUM MeauIMHBL. [IoHATME O HaydHBIX METOJAaxX ITO3HAHMS BEIIECTB M XUMHUYECKHX
peaKuui.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLUIAX [POMBIIJICHHOTO MOJyYEHUs
BAKHEMIIMX BEILECTB.



YenoBek B MHUpE BEUIECTB U MAaTepUajoB: Ba)KHEHIIHNE CTPOUTENIbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepHalibl, KPAacKH, CTEKJIO, KEepaMHKa, MaTepHajbl IS SJICKTPOHHKH,
HaHOMAaTepHaJlbl, OpraHMYeCKHe U MUHEpPaJIbHbIEC y100pEHUSI.

XuMHSL ¥ 3[I0pPOBbE YEJIOBEKAa: MpaBUiIa MCIIOJIB30BAHMS JIEKAPCTBEHHBIX IPENapaToB,
mpaBuiia 6€30MacCHOT0 HCIOIb30BaHUs MPEenapaToB OBITOBOM XUMHUU B TOBCEITHEBHOM JKHU3HH.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXIpeIMETHBIX CBSA3€H MPHU U3YYEHHH OOIIEH U HeOpraHMYecKOoil XUMUU B
11 xmacce oCyIIecTBISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK U MOHSTHUM, SBISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IIUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIe MOHATHS: HAay4YHbIH (HaKT, THUIIOTE3a, 3aKOH, TEOpHs,
aHanmM3,  CHHTE3,  Kilaccu(uKauusi,  TEePUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJTMPOBAHUE, U3MEPEHUE, SIBICHUE.

@®wusmuka: marepus, dHEPrusi, Macca, aToM, 3JEKTPOH, NMPOTOH, HEHTPOH, MOH, HM30TOII,
pPaZlo0aKTUBHOCTb, MOJIEKYJa, SHEPT€TUYECKUN YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BEIIMIMHBI U €AUMHUIIBI MX H3MEPEHHSI, CKOPOCTb.

buonorus: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OMEH BEUIECTB B OPTaHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHomnorus: XUMHAYECKass  IPOMBIIIJICHHOCTb, METaJLUTyprus, IPOM3BOJICTBO
CTPOUTENBHBIX MaTepuaioB, CEJIbCKOXO3SHCTBEHHOE MPOU3BOICTBO, MUIIeBast
IPOMBIIIICHHOCTh, (apMalleBTUYECKass NPOMBIILICHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHAaliOB, DJIEKTPOHHAS MPOMBIILIEHHOCTb,
HAaHOTEXHOJIOTHH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA TTPOT'PAMMBI 110 XMMHUN HA
BA30BOM YPOBHE CPEJIHEI'O OBILIEI'O OBPA3OBAHUM A

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOEHHUS OOyYaroIIMMHUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cooTBeTrcTBHU C CUCTEMHO-ACATCIBHOCTHBIM IIOJAXOAOM B CTPYKTYpEC JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmiero obpa3oBaHus
BBIJICJIEHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOUIUMHCA POCCUHCKOW TPa’kAaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOTIPEICIICHUIO;

HaJIMYMe MOTUBAIMH K 00yUeHHIO;

[eJICHAITPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKIECHWW JTUYHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEN M UCTOPHUYECKUX TPaIULUii 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH NESATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, NPUCYLIIMMH IEJIOCTHOH CHCTEME XHMMHUYECKOTo
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHUS SKOJIOTMYECKOH KYJIbTYpbl M CHOCOOHOCTH CTaBUTH ILETH U
CTPOUTD KU3HEHHBIC TUIAHBI.

JInuHOCTHBIC pPE3yJbTaTbl OCBOCHHA MNPCAMCTA «XUMHUA» JOCTUIalOTCsA B CAHUHCTBC
y4eOHOH H BOCHHUTATECIbHOM MJEATENBHOCTH B COOTBETCTBUM C TyMaHHCTHYECKHMH,
COOUOKYJIbTYPHBIMU, AOYXOBHO-HPABCTBCHHBIMU T CHHOCTAMH W HJACATIaMU pOCCHﬁCKOFO
TPaXIAHCKOTO OOINECTBA, NPHHATHIMH B OONIECTBE HOPMAMH M IPABWIAMH IIOBEIICHHS,
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CIOCOOCTBYIOIIMMU TIpOLIECCaM CaMOIO3HAHMS, CAaMOPa3BUTHSA M HPaBCTBEHHOT'O CTAHOBJICHUS
JMYHOCTH 00YYaIOIINXCS.

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOPMUPOBAHHOCTH
OMbITa TO3HABATENBHOM M MPAKTHYECKOW MEATENbHOCTH OOYYalOMMXCS 10 pean3aluu
MPUHSTHIX B OOIECTBE LICHHOCTEH, B TOM YUCIIE B YACTHU:

1) rpaxaaHCKOr0 BOCIMTAHMS:

OCO3HaHHUA 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBAXKEHUS K
3aKOHY U TPABOTIOPAIKY;

MPEJICTABICHHUS] O COIMAIbHBIX HOpPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHny y9eOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesTEILHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOMICHUS K HMCTOPUYECKOMY M HAyYHOMY HACJICIUIO0 OTEYECTBEHHOMN
XUMUH;

YBaKEHHS K IPOIECCYy TBOpYECTBA B OOJNACTH TEOPUU M TMPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PEe3yNbTaT UIUTENbHBIX HAOIIOACHUIA,
KPOTOTJIMBBIX IKCIIEPUMEHTAILHBIX TTIOUCKOB, TOCTOSTHHOTO TPYa YYEHBIX U TPAKTHKOB;

MHTEpeca M TI03HABATENbHBIX MOTHMBOB B TMIOJIYYEHHH U TMOCIEAYIOIIEM aHaIu3e
UH(POPMALIUHU O TIEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM O0T€YeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOTO CO3HAHMUSI, STHYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallid, CBS3aHHbIE C XUMHUYECKUMH SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PEUICHHS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILIEHUBATh CBOE TOBEJCHHWE M IIOCTYNKH CBOMX TOBApUIICH C MO3WIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUI ITHX MOCTYMKOB;

4) popMUpOBaHNS KYJIbTYPbI 310POBbSI:

NOHMMAaHMs LEHHOCTeH 3/10poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3NYIECKOMY U TICHXHUYECKOMY 3/I0POBBIO;

coOUIIOJIeHHsT MIPaBUI OE€30MacHOro OOpalleHusi ¢ BEIeCTBAaMM B OBITY, MOBCEJHEBHOMN
KM3HH U B TPYJIOBOH NIEATETHHOCTH;

MOHMMAHUSA [EHHOCTH TIPaBWJI WHAMBUAYAILHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
TIOBEJICHHS B CUTYAIIHSIX, YTPOXKAFOIIUX 3I0POBBIO U YKH3HH JFOICH;

OCO3HAHHUS TOCIEJCTBUI M HEMPUSATHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHUKATHBHOH KOMITETCHTHOCTH B Y4eOHO-MCCIICIOBATEILCKOW  JEeSITEITHbHOCTH,
OOILIECTBEHHO I0JIE3HOM, TBOPUECKOI! U APYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTHE B pEIICHWH TPAKTUYCCKAX 3a/a4 COIHAIHHON
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3YUYEHUIO MPOQEecCHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYLy, JTIOJSM Tpyia U pe3yibTaTaM TPYyAOBOH A€ATEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYaTLHOW TpPaeKTOpHH OOpa3oBaHMs,
Oynyueit npodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) IK0JI0rM4ecKOro BOCIIMTAHMS:
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9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapakTepa SKOJIOTHYECKUX MpoOieM, BIUSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE ITPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HAHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMHUH Ul PELICHUSI BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTHUBHOTO HENPUATHS JEHUCTBUM, NPUHOCSIIIMX BPEI OKPY’KaKIIed MPUPOJHOM cpene,
YMEHHUS MPOrHO3UPOBATH HEOJATONMPUATHBIE SKOJIOTUYECKUE MOCIEACTBUS MPEITPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATH UX;

HaJUYMsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKU;

MOHMMAHUA CHEIU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEICTABICHHS 00 OKpY KArOIIeM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUMU IPUPOJHBIX 3aKOHOMEPHOCTEH M
petieHun mpo0IeM COXpaHeHUs! TPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH JJS COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHCTUYECKOH HANpaBICHHOCTH M BAXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHAIbHOU
KyJbTYpPBI, PEUICHUH TI00ANBHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
OSHEPreTUYECKOW, TMHUIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
o0ecreyeHny yCIOBHM yCIEeNTHOTO TPyAa U SKOJOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IO3HAaHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BATh MOTYYaeMbIe 3HAHUS JIJIs
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM U3MEHEHUH,
yMeHUS JieJaTh 000CHOBAHHBIE 3aKJIFOYCHHST HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMUXCS TAHHBIX
C LEJbIO MOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCIIOIb30BaTh XUMHUECKUE 3HAHUS ISl PEIICHUs TTPoOIemM
B pEAIbHBIX KU3HEHHBIX CUTYaIIHSIX;

WHTEpeca K MTO3HAHUIO M UCCIIEIOBATEIBCKOM JICSITEIIBHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHMIO M CcaMOOOPa30BaHHIO, K
AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHMM TI0 XUMHH B COOTBETCTBUHM C >KH3HCHHBIMU
NOTPEOHOCTAMU;

WHTEpecCa K OCOOCHHOCTAM Tpyla B pa3nuuHbIX cdepax mpodeccruoHaIbHOM
JIeATEeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yibTaThl OCBOCHHSI ydeOHOro mpeaMera «XuUMHUS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXIUCIUILTHHAPHBIC
(MeXTpeMeTHbIE) 0OIICHaYYHBIC TIOHSATHS, OTPAKAIOIHE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
n CHGI_II/I(I)I/IKy MCTOOB IMO3HAHUS, UCITIOJIB3YCMbIX B CCTCCTBCHHBIX HAayKax (MaTepI/ISI, BCIICCTBO,
SHEprus, SBJICHUE, MPOIECC, CHCTeMa, HAyYHBIH (aKT, MPHHIMUI, THUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIIEI0OBaHNE, HAOMIOACHHE, U3MEPEHHE, YIKCIIEPUMEHT U JIPYTHUE);
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yYHMBEpCallbHble ~ y4eOHble  JAeHCTBMS  (TMO3HABaTelbHbIE,  KOMMYHHKAaTHBHBIE,
perynsaTHBHBIE), obecneunBarone (opMUpoBaHHE (YHKIMOHATIBHOH TIPaMOTHOCTH H
COLMAJIbHOW KOMIETEHIIMH 00yUaroIInuXCs;

CHOCOOHOCTh  OOYYalOIIMXCS ~ HCIOJIb30BaTh ~ OCBOGHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHHUBEpCaJbHble Yy4eOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaqmeTHble pe3ysbTaThl OTPAKAKOT OBJIAJAEHUE YHUBEPCAIbHBIMU Y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUAMHU.

OnJiaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH I103HABATEIbHBIMH /1ICHCTBUAMM:

1) 6a3oBble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITENIbHO  (DOPMYJIMpPOBaTh U  aKTyalIM3HpOBAaTh IpoOJeMy, BCECTOPOHHE €&
paccMmaTpuBarth;

ONpeNeNiTh LeJNU JAEATeNbHOCTH, 337aBas NapaMeTpbl U KPUTEPUH HX JIOCTUIKEHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENISMU;

UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMWA NPUEMBI JOIMYECKOI'O MBIIUICHUS — BBIICIATH
XapakTepHble TPHU3HAKKM TOHATHH W yCTAaHABIMBaTh WX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIUE MMOHATUSA AJIs1 OOBSICHEHHSI OT/IEJIbHBIX (haKTOB U SIBJIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UTS KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIINIA;

yCTaHaBJIMBATh MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSIMU;

CTPOWUTH JIOTUYECKHE pAcCyXIEHUS (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISATh 3aKOHOMEPHOCTH M NPOTUBOPEUUS B PACCMATPUBAEMbIX SBJICHUAX, (OPMYIMPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

OPUMEHATHh B Ipoliecce MO3HAaHUs, UCTIOIb3yEeMble B XUMUH CHUMBOJINYECKHE (3HAKOBBIE)
MO/JIEJH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMysa, YypaBHEHHE XHUMHUYECKOM peakuuu — TpU pPELIeHUH Y4eOHbIX
MIO3HABATENBHBIX M TPAKTUYECKUX 3a/ad, MPUMEHSITh HAa3BaHHBIC MOJICIBHBIC MPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMHUUECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE e CTBHS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O TIO3HAHUS BELIECTB U XUMHUECKUX PEAKIINM;

dopMynupoBaTh LE€IM M 3aJa4d  HMCCIEAOBAHMS, HCIOJB30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENILHO c(hOpMyJIMpOBAaHHBIE BONPOCH! B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CYKIICHHIA,

BJIAJI€Th HABBIKAMHM CAMOCTOSITEJILHOIO IUIAHUPOBAHHUS M TPOBEACHHUS YUYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0aTh 32 XOJOM IMpOIlecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTb O00O0OIIEHHS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PEe3yJIbTaTOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIeI0BaTeIbCKOW M IPOEKTHOM JesTeNbHOCTH,
IPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ nngopMmanmeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHHUKAX WHPoOpManuu (HAYIHO-TIOMYJISIpHAS
JUTepaTypa XHMMHUYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HHTepHera),
aHATM3UpOBaTh MH(DOpPMAIMIO PA3IUYHBIX BUAOB U (OpPM MpeNCTaBICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTE;

(GopMyIMpOBaTh 3ampOoChl M NPUMEHATh Pa3IMYHbIE METOAbI NPH IOMCKE U OTOOpe
uHpopMaLuu, HeOOXOIMMOM IS BBIOJIHEHHS YUeOHBIX 3aJ1au ONPEaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;
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CaMOCTOSITEIIbHO BBIOMPATh ONTHUMAIBHYIO (hOpMY MpeacTaBiIeHUsT HHPOPMAIUK (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHUE);

UCIIONIb30BAaTh HAYUYHBIM S3bIK B KayecTBE CpeACTBa Mpu paboTe € XUMUYECKOU
uHpOpMaLKel: MPUMEHSATh MEXIpeIMEeTHbIe ((QU3MUECKue W MaTeMaTW4yecKHhe) 3HaKH |
CHUMBOJIBI, (hOopMyIIbI, a0OpeBUATYPHI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBi1aieHHe YHUBEPCAJIbHBIMA KOMMYHHUKATHBHBIMHU A€l CTBUAIMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCY>KIaeMOM TEMBbl B XOJ/I€ AMAJOra W/WIHA JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU MPEMAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TNpE3EHTAlMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHUH XHMHUYECKOTO
SKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanmu3anuy y4eOHOro IMpoekTa M (OPMYJIHPOBATH BBIBOJBI IO PE3yJibTaTaM IMPOBEIEHHBIX
HCCJICIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUI B XOZ€ 00CYXKIeHUS U 0OMEHAa MHEHHUSIMH.

OsJiaieHNe YHUBEPCAIBLHBIMH PeryissTUHBHBIMH e CTBUSAMU:

CaMOCTOSITENIHO IJIAHUPOBaTh U OCYIIECTBISITH CBOIO IMO3HABATENBHYIO JEATEIHHOCTb,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeyiaraeMblii alrOpuTM JACUCTBUN NPU BHIMOJHEHUH y4eOHBIX M HCCIIEIOBATEIbCKUX 33/1ad,
BbIOMpaTh Hanbosee A3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C YYETOM MOJIYyYEHHUS! HOBBIX 3HAHUM O
BEIECTBaX U XUMUYECKUX PEAKIIUAX;

OCYILECTBIISAITh CAMOKOHTPOJIb CBOCW JEATENbHOCTH Ha OCHOBE CaMOaHAIM3a |
CaMOOLIEHKHU.

MNPEAMETHBIE PE3YJIBTATHI
10 KUIACC

[TpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs OTpaxaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI O XWMHUYECKOW COCTaBISIONIEH eCTEeCTBEHHO-
HAayYyHOM KapTUHBI MHpa, POJM XMMHUU B TO3HAHUU SIBICHUH NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUST U KYJIbTYphl JMYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
peHIeHI/ISI HpaKTI/I‘—IeCKI/IX 3a1a4 " DBKOJIOTHYCCKHU O6OCHOBaHHOFO OTHOIIICHUSA K CBOeMy
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHHE CHCTEMON XHWMHWYECKHX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarollne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, DJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
AIIEKTPOOTPUILIATEILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyrna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAsT Macca, MOJSIPHBI O00BEM, YITEpPOAHBIA  CKEJeT,
GbyHKIMOHAIbHAS TpyMNa, paguKkai, H30MepHus, W30Mepbl, TOMOJIOTMYECKUN psd, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOA U a30TCOAEPIKALINE COCIAUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE CO€IMHEHHUSI); TEOPUHU U 3aKOHBI (TEOpUs CTPOEHUSI OpraHUYECKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CI/IMBOJ'II/I'-IeCKI/II\/'I SA3BIK XUMHUH, MHpOBOSSpqueCKI/Ie 3HaHHA, JICKAIIHMEC B OCHOBC ITOHUMAaHUA
HpI/I‘-II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX ﬁBHeHHf/JI, (I)aKTOJIOFI/I‘-IGCKI/IC CBCACHUS O CBOfICTBaX,
COCTaBe, MOJYYCHUH B 0€301TaCHOM HCITOJIb30BaHUH BAXKHEUIIINX OPTraHUYECKUX BEIICCTB B OBITY
Y TIPaKTUYECKOMN JEeSATEIHHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUI BBISBIIATH XapaKTEPHBIC NMPU3HAKK MOHSATHH, YCTAaHABIMBATh
HUX B3aUMOCBA3b, HCITIOJIB30BATh COOTBGTCTBYIOH_II/IG IIOHATUA HpI/I OIIMCaHHHU COCTaBa, CTpOGHI/ISI )41
MPEBPAILICHUI OPTaHUYECKUX COCTUHECHUI;
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c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIsI COCTABIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OPMYIT OPraHUYECKUX BEIIECTB
U YpaBHEHHUW XMMHYECKUX PEAKUUN, U3rOTaBJIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHMS;

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIIICKHOCTh U3yUYEHHBIX OPraHUYEeCKHX
BEIIECTB 110 HUX COCTaBy M CTPOCHHIO K OIpPENeNEHHOMY KIACCY/TPyNIe COCTUHEHUI
(YrneBomopobl, KHCIOPOA M a30TCOAEpXkalllie COENMHEHHUS, BBICOKOMOJICKYJISIPHbBIE
COEIMHEHMS), JaBaTb UM Ha3BaHUs 10 cucremarnueckoil HomeHkinatype (IUPAC), a taxxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHHMYECKHUX BEIIECTB (STUJICH, MPOIMUJIEH,
alleTUJICH, STHJICHIJMKONb, TIHLEPUH, (eHo, (OopMalbAeTHll, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€aPUHOBAs KHUCIIOTa, IIII0K03a, (PPyKTO3a,
KpaxmaJl, LIeJUII0JI03a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHS OMNPEAENSATh BHJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI NPHUMEHATH TMOJOXKEHHUS TEOPUU CTPOSHUS OpPraHMYEeCKHX
BemectB A. M. bytiepoBa aiis 0ObSICHEHHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BELLIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTb COCTaB, CTPOCHHE, (QU3NYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MIPEACTABUTENCH PA3IMUHBIX KJIACCOB OPIraHUYECKUX BELIECTB
(metan, »TaH, STWIEH, MPOMWIEH, aleTwieH, Oyramuen-1,3, merwnOyraaueHn-1,3, OeHszon,
METaHOJ, ATaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (EHOJ, aleTalbIeru/l, MypaBbHHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI003a, aMHUHOYKCYCHas KHCIOTa), WUIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIY HMMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKLUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHMKH YTIJIIEBOJAOPOJHOTO ChHIPhS
(HedTb, TMPUPOJHBIA Ta3, Yrojp), CHOCOOBI HUX MEpPepadOTKH U MPAKTUUYECKOE NPUMEHEHHE
IPOJYKTOB MEPepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMHU MO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB MM MPOYKTOB pEaKLnn);

c(OPMHPOBAHHOCTh YMEHHH BJIaZIeTh CUCTEMOM 3HaHUIl 00 OCHOBHBIX METOAAaX HAYYHOI'O
MO3HAHMS, MCIONb3YEMbIX B XHUMHUU I[PU M3YYEHUM BEIIECTB WU XUMHUYECKHX SIBJICHUI
(HaOmofieHMe, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUS JIsl IPUHATHUS PELIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBUJIa MOJB30BAHUS XUMHUYECKON MOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBINOJHATh XWMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIIECTB MPH HarpeBaHUU, MOJyUYEHUE ITHIIEHA U HU3YUYEHHE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHUYECKUX BEIIEeCTB, JEHaTypanus OeJIKOB Npu
HarpeBaHuM, I[BETHbIE PEAKIMN OEITKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu oOpallleH!H C BEIIEeCTBAMU M JIAOOPAaTOPHBIM 000pYyIOBaHUEM, MPEJCTABIATh PE3yJIbTaThl
XUMHYECKOTO S3KCIepuMeHTa B (opMe 3amucd YpaBHEHUH COOTBETCTBYIOIIMX pEaKIuil u
(GbopMyIHpOBaTH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi HH(popmaruu, UHTepHeT U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUia IKOJOTHYECKH IIEIeCO00pa3HOTo
NOBEJCHUA B OBITY M TPYJOBOH [EATENBHOCTH B LENAX COXPAHEHHS CBOErO 370pPOBbS M
OKPYXaIoIlel TPUPOIHON CPEIbl, OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
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onpeAeNéHHBIX OpraHMYeCKUX BellecTB, MoHuMMas cMbicn mnokaszarens [1/IK, mosicHaTs Ha
puMepax CrocoObl YMEHBIICHUS U MPEIOTBPAICHHS X BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;

JUIsl 00Yy4aroluXCcs C OrPAaHUYCHHBIMHA BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUIA;

JUIA CJENbIX W CIa0OBHIAMIMX OOYYarOIIMXCA: YMEHHE HWCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nis 3anvcu XxuMuueckux (Gpopmyi.

11 KUIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HEOpraHWYeCKas XUMHS
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHYECKOW COCTaBISIONICH €CTECTBEHHO-
HAYyYHOW KapTUHBI MHpA, POJIM XHMMHUU B TO3HAHUU SIBICHUN NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUS U KYJIbTYpPhl JUYHOCTH, €€ (PYHKIMOHAIHHOM TI'PAMOTHOCTH, HEOOXOIUMOM st
pelleHusT TPAKTHUYECKUX 3a7ad M OKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
MOHATUS (XUMUYECKUH JIEMEHT, aTOM, U30TOI, S-, P-, d- ANEKTPOHHBIE OPOUTATI aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM O00BEM, BAJIEHTHOCTb, JJICKTPOOTPHUIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAsA, MeETAJNIM4YecKas, BOJOpOJHAs),
KPUCTAJUIMYECKass  pEIIETKA, THUIIBI XUMHYECKUX  PEaKUUd, PacTBOp, AJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYECKAs JUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTENB, CKOPOCTH
XUMUYECKOW  peaklMH, XHUMHYECKOE€ paBHOBECHE), TEOPMH U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpAHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS HEPTHHU MPU XUMUYECKUX
pEaKIusix), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHHM, MHUPOBO33PEHUYECKHE 3HAHUA,
Jie)Kalye B OCHOBE IOHMMAHWS TPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBIICHHI,
dakTonornueckrue CBeJEHUS O CBOWCTBAX, COCTaBe, MOTYYEHUH M OE30MaCHOM HCIIOIh30BAaHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM JIESITEIILHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MMOHSATHI, yCTaHABIUBAThH
UX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS MPU OMUCAHUHM HEOPTaHUYECKUX
BEILECTB U UX MPEBPALLCHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJUKY IS COCTABJICHHS
dbopMyNl BeHIECTB W YpaBHEHUN XHWMHUYECKUX PEaAKIUil, CHCTEMATHUECKyI0 HOMEHKIATypy
(IUPAC) u TtpuBHajbHbIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKHX BelecTB (YrapHbIil ras,
YIJIEKUCHBIA Ta3, aMMUaK, raméHasi U3BECTh, HETal€Has W3BECTh, NMUThEBAs COJa, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEISATh BAICHTHOCTh M CTEIIEHb OKUCIICHUS XUMHUYECKHUX
AJIEMEHTOB B COCTMHEHUSX Pa3JIMYHOTO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJIEHTHAs, MOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COECIMHEHUSIX, TUI KPUCTAIUIMUECKOU PEHIETKH KOHKPETHOIO
BeIleCTBAa (aTOMHAs, MOJEKYJSpHas, MOHHAs, METa/UIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPTAHUYECKUX COCIMHEHUN;

c(OpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICHKHOCTh HEOPraHUYECKUX BEILECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIIACCY/TPYIIe COeNMHEHUH (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMEeTaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICT Hepuonuveckoro 3akona JI. M.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSCHUTEIbHYI0 U
IMPOTHOCTUYECKYIO (DYHKIINU;
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c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHuecKux 3nemeHToB /1. 1.
MenneneeBa, HMCHOIb3ys MOHITHUS «S-, P-, d-DJIEKTPOHHBIE OPOHUTANNY, «IHEPreTHUECKUE
YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMMHYECKHUX 3JEMEHTOB M HUX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuogudeckoil cucreMbl XuMuueckux ementos . M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KJIACCOB, IOJATBEPXKIATh CYyIIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXJY HEOPraHMYeCKHMMM BEIECTBAMM C TIOMOIIBI YypaBHEHUM
COOTBETCTBYIOINX XUMUYECKUX PEAKIINUI;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3InYHbIM
OpuU3HaKaM (YUCITy W COCTaBy pEarupyromux BEIIeCTB, TEIUIOBOMY d((deKTy peaxiud,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPaBHEHUS peakUUi pa3Iu4HbIX THIIOB, IOJHbIE
U COKpallEHHBbIC YPaBHEHUS PEaKlUi MOHHOTO OOMEHa, yUWUTHIBas YCIOBHS, MPU KOTOPBIX TH
peakuuu UAYT 10 KOHIIa,;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX paCTBOPaX HEOPTAHMYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBHIBATh CYLUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIlHif;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTrO paBHOBECHUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aencTBus (npunuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYeHHsI CEpHON KHMCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
npezcTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX MpodiieMax XMMHUYECKOTro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUI MPOBOAWUTH BBIYMCICHUS C MCIIOJIB30BAaHMEM MOHSATHS
«MaccoBasi JI0Jil BEILECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XUMHYECKHX
peakiMax, Macchl BellecTBa UM 00bEMa ra3oB MO0 W3BECTHOMY KOJIMYECTBY BeEIECTBa, Macce
Wi 00bEMY OJHOTO M3 YYacTBYIOLIUX B PEAKIMH BEILIECTB, TEIUIOBOrO 3PQeKra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBUIa MOJB30BAHUS XUMHUYECKON MOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUITAHUPOBaTb U BBINOJHATH XWMHYECKUH SKCIIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAILHOI'O MHIUKATOPA, BIUSHUE PA3IMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklud HOHHOro oOMEHa, KaueCTBEHHbIE peakluu Ha
cyibdar-, kKapOoHaT- U XJOPHUJI-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHBIX
3amau o TtemMaM «Metamne» U «Hemeramib») B COOTBETCTBHM C NpaBUJIAMU TEXHUKHU
0€30MacCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH H JIaOOpaTOPHBIM 000PYI0BAHUEM, NIPE/ICTABIISATH
pe3yNbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3amucH ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIMpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
II0JIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHMKanuu, VHTepHET u
ApYTHUX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWJIa SKOJOTUYECKH IIeIeCO00Pa3HOTrO
MOBE/IEHNA B OBITY M TPYAOBOH [EATENbHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
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OKPYXaIOIel TPUPOIHON CPEIbl, OCO3HABATH OMACHOCTh BO3JCHCTBHUSI HA KUBBIE OPraHU3MBI
ompeeIEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsl 00Yy4aroluXCcs C OrPAaHUYCHHBIMHA BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUIA;

JUIA CJENbIX W CIa0OBHIAMIMX OOYYarOIIMXCA: YMEHHE HWCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns nis 3anvcu XxuMuueckux (Gpopmyi.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KJIACC

KoauuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m
NMPOrpaMMblI Bcero Kontpoaruwie  Tpaxtuyeckue o0pa3oBaTeJIbHbIE
padoThI padoThI pecypesi
Pa3nen 1. TeopeTnyeckue 0CHOBbI OPraHNYeCcKOH XMMHHA
IIpenmet oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPraHUYECKUX COCTUHEHUN A. 3
M. Bytieposa
Uroro no pazaeny 3
Pa3znea 2. YrieBogopoanbl
2.1 IIpenenbHbIe yTIeBOIOPOIbI — AJKaHbI 2
29 HenpenenbHbie yrieBogopobl: alKeHbl, 6 1
’ aIIKaaUCHBI, aJIKHHBI
2.3 ApomaTHUeCKHUe YIriIeBOJ0POAbI 2
24 IIpupoHbIe HCTOYHHUKH YTIIEBOIOPOIOB U 3 1
' uX nepepadboTKa
Hroro no pazneny 13
Pa3nea 3. Kucsiopoacoaepaxaniue oprannyeckue coenHeHNs
3.1 Cnuptsl. ®enon 3
32 Anbnerunpl. KapOOHOBBIE KUCITOTHI. 7 1
' CroxHble d3QupHI
3.3 VYriaeBoasl 3 2
Hroro mo pazneny 13
Pa3nen 4. A3oTconep:kanue opranndecKkue coeJuHeHus!
4.1 AmuHbl. AMUHOKUCHOTHL. benku 3
Hroro no pazneny 3

Paspnen S. BeicokoMoJIeKyIsIpHBIE COCAMHEHUS
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5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna

Hroro no paszneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 2
11 KJIACC
KosmmuecTBO yacos
Ne o/ HaunmeHoBaHue pa3esioB U TeM Kontponbusie  TIpakTuueckue JJiekTpoHHBbIE (IU(pPOBbIE)
B orpa o0pa3zoBarte e pecypc
NporpamMmel Bcero paGoTst paGoTI pa3oBaTejIbHbIe pecypchbl
Paznen 1. TeopeTuueckue 0OCHOBbLI XMMHHU
Crpoenue atoMoB. Ilepuoanueckuii 3aKoH
1.1 u Ilepuonnyeckas cucreMa XMMUYECKUX 3
anemenToB . 1. MenneneeBa
12 Crpoenue BemectBa. MHOrOoOpasue 4
) BEILECTB
1.3 XUMHUUECKUE pPEaAKIIUI 6 1 1
HUroro no pazneny 13
Pasnen 2. Heopranuueckasi xumus
2.1 Mertainbl 6 1
2.2 Hemerammbt 9 1 1
23 CBsi3b HCOPraHUYCCKUX U OPraHnv4CCKux 2
’ BEILIECTB
Uroro o pazaeny 17
Pa3nea 3. Xumus u *Ku3Hb
3.1 ‘ XUMHS U )KU3HD 4
HUroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 2 3
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IHOYPOYHOE INTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTpoabHbie
padoThI

Jara

IIpakTuyeckue W3ydenus

padoThI

DJ1eKTPOHHBIE
uudposBbie
o0pa3oBaTeJibHbIE

pecypcsbl

IIpenmer opraHuyecKkoi XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE

Teopust cTpoeHHsI OPraHUYECKUX COCTUHEHUIN

A. M. BytiiepoBa, €€ 0CHOBHBIE TIOJIOKCHHSI

[IpencraBnenne o KiaccCuPpUKAIIH
opraHudeckux BemectB. Homenknarypa

(cuctemaTHueckasi) ¥ TpUBHAJIbHBIE HA3BAaHUS

OPTaHMYECKHUX BELIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKUH psill

MeraH u 3TaH — npocreuiue
MIpeICTaBUTENN aJIKaHOB

AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA
OTUIEH U NpONUIIEH — MPOCTEHINe
MPEICTABUTEIH AIKEHOB
[Ipaktnueckas padora Ne 1. «[loxyuenue
STUJIEHA U U3YUYEHHUE €Er0 CBOUCTB)
Ankanuensl. byranuen-1,3 u
MeTtunoOytaauen-1,3. [Tonyyenne
CHUHTETHYECKOI'0 KayuyKa 1 PEe3HHBI

10

11

12

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS,
FOMOJIOTUYECKUU psii. ALETUICH —
MPOCTEUIIINNA MPEICTABUTEND AJTKUHOB

Brruucnenus no ypaBHEHHIO XUMUYECKOI
peaximu

ApeHbI: 6eH3011 ¥ ToIyoJl. TOKCHYHOCTh
apeHoB
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['eneTndeckas CBS3b YIJI€BOIOPOIOB,

13
MPUHAATICKAIUX K Pa3IMYHBIM KllaccaM
[IpupoaHbIe UCTOUHUKH YTIEBOAOPOIOB:

14 MIPUPOIHBINA T'a3 U MOy THBIE HE(TSIHBIE Ta3bI,
He(Th M MPOIYKTHI €€ nepepaboTKu
[IpupoaHbie HCTOUHUKH YTIEBOAOPOIOB:

15 MPUPOAHBIN T'a3 U MOMYTHBIC HEQTSHBIE Ta3bl,
He(Thb U IPOAYKTHI €€ nepepadoTKu

16 Konrtponbnas pabota no pazaeny
«YTIIeBOIOPOABI»

17 [IpenenvHbIE OHOATOMHBIE CIIUPTHL: METAHOI
U 3TaHoi. BogopoaHas cBs3b

18 MHOroaToMHbI€ CHUPTHI: STHJICHITIHUKOIb U
TIIULEPUH

19 @DeHo: CTPOCHHUE MOJIEKYJIBbI, (PU3NUECKUE U
XHMHUYECKHE CBOICTBA, TPUMEHEHUE

20 Anbpperunpl: GopMabACTH U alleTaIbACTHI.
AnieToH

1 OHOOCHOBHBIE MpeJIeNIbHBIE KAPOOHOBBIC
KHCJIOTBI: MypaBbHHASI M YKCYCHAsI

2 [IpakTnueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCyCHOH KHUCIOTBI»

73 CreapuHOBast U OJICMHOBAsI KUCIIOTHI, KaK
MPEICTABUTEIH BBICIINX KapOOHOBBIX KHCIOT

24 MpL1a KaK COJM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOLIEe IeHCTBUE
CroxHble 3QUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIOT. [ HAPOJIN3 CIIOKHBIX
3¢upoB

26 XKupsl: rHApOTU3, IPUMEHEHHE,
OuosIoruuecKas pojb KHPOB
VYTrieBoapl: cocTaB, KiacCUpUKAIHS.

27 Baxkneimue npeacTaBuTeNN: INIIOKO3a,

¢dpykTo3a, caxaposa
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28

KanMaJ'I 1 [CJUII0JI03a KaK IPpHUPOJHBIC
MMOJIMMCPBI

29

30

Konrtponbnas paboTa no pazaeny
«Kucnoponaconep:xariie opraHmdecKue
coemMHEHHs»/ Beepoccuiickast mpoBepoTHast
pabota

OO11as XxapaKTepHCTHKA a30TCOIEPKAIIIX
opraHuuecKux coenuHenuit / Beepoccuiickas
MIpoBepoUHas pabora

31

AMUHEBI: METHIIAMUH U aHWIUH

32

AMHWHOKHUCIIOTHI KaKk aM(OTepHbIE
OpPraHUYECKUE COCTUHEHUS, NX
ouoaorunyeckoe 3Hauenue. Ilentuasl. benkun
KaK npnpo,quIe BI)ICOKOMOJIGKYJI}IPHI)IC
COCJIMHEHU S

33

OCHOBHbI€ TOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COSIUHEHUI

34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

OcHOBHEBIE METOJAbI CHHTEC3a
BBICOKOMOJICKYJISIPHBIX CO@,Z[I/IHGHI/IP'I.
HHaCTMaCCBI, Kay4yKH, BOJIOKHaA

34
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11 KJIACC

KoanuecTBO 4yacoB DJIeKTPOHHBIE

Ne Tema ypoxka K I Jdara uudpoBbie
n/n yp Beero OHTPOJIbHBbIE paKkTHYecKHe Wiyuenns | 0GpAzOBATENbHBIE

padoTsI padoTsI pecypes

XuMudeckuit aieMeHT. ATOM. DJIEKTPOHHAS
KOH(UTYpalys aTOMOB

ITepnonnueckuii 3akoH u Ilepuonuueckas cucrema
2 XUMH4YecKux 3aeMeHToB /. M. MeHneneeBa, nx cBS3b C 1
COBPEMEHHOM TeopHel CTPOEHHUsI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB M UX COECMHEHUH 110 IPyIIaM U IEPUOJaMm.
3 3HavYeHHE MEPUOIUUECKOTO 3aKOHA M CUCTEMBI 1
xumudeckux 35eMeHToB (.. MenzaeneeBa B pa3BUTHH
HAyKH
Crpoenue BemiecTBa. XUMHYECKAsI CBSI3b, €€ BUIBL,
4 MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOH CBS3H. 1
Bonopoanas cBs3b

BanieHTHOCTE. DIeKTpOoOTpULIaTeIbHOCTh. CTETICHD
5 OKHUCJeHUs. BemecTBa MOJIEKYISIPHOTO U 1

HEMOJIEKYJIIPHOTO CTPOCHHS

[onsiTre o quciepcHBIX cucTemMax. MicTuHHBIC U
6 KOJUTOUJHBIE pacTBOpbl. MaccoBas 107151 BEILIECTBA B 1

pacTBoOpe

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHMUECKUX
7 coenuHeHU!. ['eHeTHyeckas CBsI3b HEOPraHUUECKUX 1
BEIIECTB, PA3IMYHBIX KJIACCOB

Knaccudukanus XuMU4ecKUX peakiuii B
HEOPTaHWYECKOW M OPTaHUIECKOH XUMHUH. 3aKOH
COXpaHEHUsI MacChl BEILIECTB; 3aKOH COXPAaHEHUS U
[IpEBpALCHYs] SHEPTUH [IPU XUMHUUYECKUX PEAKLUAX

Ckopoctb peakiuu. OOpaTUMbIe peaklui. XUMHYECKOe
paBHOBecHE

10 [IpakTiueckas padora Ne 1. «BnusiHre pa3nudIHBIX 1 1
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(hakTOpOB HAa CKOPOCTh XUMHUECKOHN PEaKITUI»

DnekTponuTudeckas qucconuanys. [lonstue o
BojiopoaHOM Tiokazarene (pH) pactBopa. Peakiuu

1 WOHHOTO OOMeHa. [ maponn3 opraHndecKux u
HEOPraHWYECKUX BEIIECTB

12 OxuncIuTeT,HO-BOCCTAHOBUTENBHEIE peakiun. [lonsaTre
00 3JIEKTPOJIM3€E PACIUIABOB U PACTBOPOB COJICH

13 KonTponbHas paborta no pazneny «Teopernaeckne
OCHOBBI XUMHM»
Mertambl, ux nojoxxkeHue B [lepuoauyeckoi cucreme

14 xumudeckux snemeHToB J[. 1. Menaeneesa u
0CcOOCHHOCTH CTpoeHHs aToMoB. O01ue hr3nueckue
CBOMCTBa METAJJIOB

15 CmntaBbl METaILIoB. DIIEKTPOXUMUYECKUM Psif
HaIpspKEHUH MEeTaioB

16 XUMHUYECKHE CBOMCTBA BAKHEWIITNX METAJUIOB (HATPHIA,
KaJIuH, KaJIbIIUi, MATHUN, QTIFOMUHUN) U UX COCTUHCHUI

17 XuMHUUECKUE CBOMCTBA XpOMa, MEU U UX COCIUHEHUN

18 XUMHUUECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX COCTUHCHHMI

19 [IpakTnueckas pa6ora Ne 2. "Pemenue
SKCIEPUMEHTAIbHBIX 3a7a4 1o Teme «MeTtamib»"
Hewmeramnsl, ux nonoxenue B Ilepuoguueckoit cucreme

20 XUMu4YecKux 3aeMeHToB J[. 1. MenneneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB
du3nvecKre CBOMCTBa HEMETAIOB. AJUIOTPOTHSA

21 HEMETAJIIOB (Ha MpUMepe KUCIIOpoa, cepsl, hochopa u
yriepoaa)

2 XHMquCKI/ie CBOICTBa T'aJIOTEHOB, CEPBI U UX
COEIMHEHHUH

23 Xumudeckre CBOMCTBA a30Ta, pocdopa 1 uX coeMHEHHH

24 XI/IMI/I‘IGCKI{G CBOICTBA YIJepoaa, KPEMHHSI U UX
COEIMHEHHNH

25 [IpuMeHeHre BasKHEHIIINX HEMETANIOB U UX COCAMHEHUIA
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O000111eHME U CUCTEMATU3alUA 3HAHUM 10 TEME

26 «Hemeramnely. BeraucneHus 1o ypaBHEHUSAM 1
XUMHYECKUX PEaKIINi U TEPMOXUMHUIECKHE PACUETHI

27 [Ipaxtrueckas padora Ne 3. «Pemrenue 1
SKCTIEpUMEHTAIRHBIX 3a1ad 1mo Teme "Hemertamier"y»

28 KoHnTtponbHas paboTa 1mo TeMaM «MeTaisDy | 1
«Hewmeranmb»

29 Heopraanueckue u opraHndecKue KHUCIOTHI. 1
Heoprannueckue U opraHnieckue OCHOBaHHS
AmMdoTepHbIe HEOPraHUYECKUE U OPTaHUYECKHE

30 coenuneHus. ['eHeTHUeCKas CBSI3b HEOPTaHUYECKUX U 1
OpPTaHUYECKUX BEIIECTB
Ponp xuMun B 00ecrieYeHUH KOOI HYECKOM,

31 SHEPTETHYECKON 1 MHUIIEBOH O0€30MaCHOCTH, Pa3BUTHU 1
MeIUITUHBI

3 [IpencraBienus 06 oOmKX Hay4HbIX MPHHLKMIAX 1
MPOMBIIIJICHHOTO TIOTYYEHHS BYKHEHIIINX BEIIECTB

33 UenoBek B MUPE BELIECTB U MAaTEPUATIOB 1

34 XuUMHUS 4 3I0POBhE YETOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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MMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHH S OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon
MPOBEPSIEMOT0
pe3yabTarta

IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbI CPeTHEro 061Iero 00pa3oBaHus

1

TCOpeTI/I‘lCCKI/IC OCHOBBI OpFaHH‘lCCKOﬁ XHUMHH

1.1

1.2

ChopMHupOBaHHOCTh ~ TPEACTABICHUA O  XWMHUYECKOH  COCTaBISIOIICH
€CTEeCTBEHHOHAYYHON KApTHHBI MHpPA, POJIM XUMHH B TIO3HAHWHW SBICHUN
pUpOabl, B (OPMHUPOBAHWM MBIIUICHUS H KyIbTYpPHl JUYHOCTH, €&
(byHKITMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM JJisi PEIICHUS MPAKTUYCCKUX
3a/la4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHWS K CBOEMY 3/IOPOBBIO U
MPUPOIHOM cpejie

Brnanenue  cucreModl = XMMHMYECKMX ~ 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIIHE TTOHSITHS (Monexymna, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEILHOCT, CTETECHb OKHCIICHUS, XUMHUYECKasi CBsI3b, MOJIb,
MOJIIpHAsl Macca, MOJIIPHBIN OO0BEM, YTIEpPOAHBIN CKeNeT, (yHKIMOHAIbHAS
rpynmna, pamukai, HW30MepHs, HW30MEpHI, TOMOJOTHYECKHHA psiI, TOMOJIOTH,
YTJICBOJIOPOJIbI, KUCIOPOJ- U a30TCOJCpXKAIINE COCTUHCHUS, OUOJOTUYCCKU
AKTUBHBIC BeEIIECTBA (YIJICBOIBI, JKUPBI, OCJIKH), MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHHS); TEOPUU U 3aKOHBI
(Teopuss XMMHUYECKOTO CTPOEHHUsI opraHuyeckux BemiecTB A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMUYECKUMN SA3bIK XMMUH, (PAKTOJOTHUESCKUE CBEACHUS
0 CBOMCTBaxX, COCTaBe, MOJyYCHUU 1 0€301aCHOM HCIIOJIb30BaHNN BAYKHEHUIIIIX
HEOPTaHWYECKUX ¥ OPraHWYEeCKHX BEIIECTB B OBITY HW NPaKTHYECKOU
JIeATEITLHOCTH YEJIOBEKA

1.3

1.4

1.5

1.5

ChopMHpPOBaHHOCTh YMEHUU BBISBIISATh XapaKTEPHbIC MPHU3HAKU TTOHSITHIA,
YCTaHABIMBATh WX B3aUMOCBS3b, HCIOIH30BATh COOTBETCTBYIOIINE IOHSTHS
IpH  OINMWCAaHWHM COCTaBa, CTPOSHUS W TPEBpAlICHUH OpPraHMYECKUX
COEIUHEHUN

c(OPMHUPOBAHHOCTb YMEHHUH HCIIONb30BATh XMMHYECKYI0 CHMBOJHKY JUIS
COCTaBJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMy1 OpraHMYeCKMX BEIIECTB M YpaBHEHHH XHUMHUYECKHX DPEaKIUi,
M3rOTaBIMBaTh MOJEIHM MOJEKYJ OPraHMYECKHX BEIIECTB IS WIUTIOCTPALAN
HUX XUMHUYECKOI'0 U IIPOCTPAHCTBEHHOTO CTPOCHUS

ChopMUpOBaHHOCTh YMEHHH YCTaHABIMBAaTh NPUHAIUIEKHOCTh H3YYEHHBIX
OpPraHUYECKUX BEILECTB 10 UX COCTAaBY U CTPOEHUIO K OIIPEeIEHHOMY KI1accy
(rpynme) coenuHeHWH (YTI€BOAOPOIBI, KHCIOPOA M a30TCOAEpIKalIne
COCAMHEHHS, BBICOKOMOJICKYJISIPHBIE COCAMHEHMS), JaBaThb MM HAa3BaHUs II0
cucremarnueckoil HomeHkiIarype (IUPAC)

ChopMHUpPOBaHHOCTh YMEHUSI ONPENENATh BHIBl XUMHUYECKOHW CBS3H B
OpPTaHWYECKUX COCTUHEHHSX (OAMHAPHBIE M KPATHBIE)

1.6

CthopMUpPOBaHHOCTh yMEHUSI TPUMEHSATH: TOJIOKEHUSI TEOPHUH CTPOCHHUS
oprannyeckux BemecTB A.M. bytiepoBa nmnsi oOBsSCHEHHS 3aBHCHMOCTHU
CBOMCTB BEIECTB OT MX COCTaBa M CTPOEHMS; 3aKOH COXPAaHEHHUS MAaccChl
BEILECTB

VYrnesonopoasl. Kucioponcoaepxamiye U a30TCOIASPKAIIUE OPraHUYECKHE
COeTMHECHMsI. BRICOKOMOJICKYIISIPHBIC COCTMHEHUS

2.1

ChopMUpOBaHHOCTh YMECHUH NMPUBOAHUTH TPUBHAIBHBIC HA3BAHWS OTIEIHHBIX
OpPraHWYECKUX BeMIeCTB (ITWJICH, TPOINWIICH, AalleTWUICH, JTHUJICHTIINKONb,
rmnepuH, (eHos, (opMaNbIETUl, ameTalbIerull, MypaBbUHAs KHUCIIOTA,
YKCYCHasi KHCJIOTa, OJICMHOBAas KHCIIOTAa, CTEApPUHOBAas KHUCIOTA, TIFOKO3a,
(dhpykTO3a, KpaxMall, MeJIII0I03a, TIHIIINH)
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2.2

ChopMmupoBaHHOCTh ~ yMEHHMI  XapaKTepU30BaTh  COCTaB, CTPOCHHUE,
(hm3MYeCKUEe U XUMHUYECKUE CBOMCTBA THITMYHBIX TPEACTABUTENICH PA3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUICH, IPOMMJICH, allCTHIICH,
OyraamneH-1,3, MeTHoyTaaneH-1,3, OeH3011, METAHOII, 9TaHOJI,
STUJICHTJIUKOJIb, TIUIEPUH, (EHOJ, aleTaNbICTH], MyPaBbHHAS U YKCyCHas
KHCJIOTHI, TNIF0K03a, KpaxMall, IEJUTH0JI032, aMHHOYKCYCHAs KHCIIOTa)

2.3

C(bOpMHpOBaHHOCTI) YMCHUA WIUIIOCTPUPOBATL I'CHCTUYCCKYIO CBA3b MCKIAY
TUIMMYHBIMHA IIPEACTABUTCIIAMU Pa3JINYHbBIX KJIACCOB OPraHUYCCKUX BEIICCTB
YpaBHCHUAMU COOTBCTCTBYIOIIHNX XUMHYCCKUX pCaKHI/Iﬁ C HCIIOJIB30BaHUCM

CTPYKTYPHBIX (hopMyT

24

ChopMHupOBaHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOUHUKHU YTIIEBOJOPOIHOTO
Celppsi  (He(Th, MPHUPOMHBIA Ta3, YTroilb), CHOCOOB WX TepepaboTKu u
MPAKTUIECKOE MPUMEHEHUE MTPOTYKTOB MepepaboTKu

XUMHA U )KU3HL. PacuéThl

3.1

3.2

33

3.4

3.5

ChopmupoBaHHOCTh yMEHHH BIIAJETh CHCTEMOW 3HAaHUH 00 OCHOBHBIX
METOAAaX HAayYHOIO IO3HAHMS, HCIOJNb3YEMbIX B XHMHUHU IPH H3YYECHUH
BEIIECTB U XUMHUUECKUX SIBIICHUI (HAOMIOAEHUE, W3MEPEHHUE, SKCICPUMEHT,
MOILCJII/IpOBaHI/Ie), HUCIIOJIBb30BaTh CHUCTEMHBIC XHMHYCCKHUE 3HaAHUA A
NPUHATHA PEIICHUH B KOHKPETHBIX XH3HEHHBIX CHUTYALUsIX, CBSI3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHUEM

CdopmupoBaHHOCTh YMEHHIA COOIIOATH TIPAaBHUJIA MTOJIB30BAHUS XUMUYECKON
HOCyJ0i U 1a60paTOpHBIM 000PYIOBaHUEM, a TAaKXKe IpaBHia OOpalleHus
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKUMSIMH IO  BBIIOJIHEHHIO
71a00paTOPHBIX XUMUYIECKHUX OIBITOB

ChopMUpOBaHHOCTH YMEHHUH IUIAHUPOBaTb M BBIIOJHATH XUMHUYECKHN
JKCHEPUMEHT (TpeBpallleHuss OpPraHWYeCKUX BELIECTB IPU HArpeBaHUH,
[OJIy4eHUE OJTHUJIEHAa M W3Y4YEHHE €ro CBOICTB, KaueCTBEHHBIE pPEaKIIUU
OpPTraHMYECKUX BELIECTB, ACHATypauusi OEIKOB NPU HArpeBaHWH, LBETHHIC
peakuy OEJIKOB) B COOTBETCTBHHU C MpaBHJIAMHM TEXHUKH 0€30IaCHOCTH NPH
oOpallleHuH ¢ BEIIECTBAMHU M J1a00OpaTOpHBIM 000PYIOBAHUEM; MPEACTABIIST
pe3yabTaThl XMMHYECKOT'O OJKCIIepUMEHTa B (GopMe 3alicH ypaBHEHUM
COOTBETCTBYIOIIMX pPEaKkUuil M (POpMyIUpOBaTh BBHIBOABI Ha OCHOBE 3THX
pe3yabTaToB

ChopMHpOBaHHOCTh yMEHWH TMPOBOAWTH BBIYUCICHUS 110 XUMHYECKAM
ypaBHEHUSIM (Macchl, 00BEMa, KOJNMYECTBA HCXOJHOTO BEIIECTBA HIIH
MPOAYKTa PEaKUUH MO0 W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3
HCXOJIHBIX BEIIECTB MM MPOIYKTOB PEaKLHHN)

ChopMUpOBaHHOCTh YMEHHH KPHUTHYECKH AaHaJM3MPOBATh XUMHUYECKYIO
nHPOPMALIMIO, TOIY4YaeMyl0 M3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
nH(popMaIuu, cetTb IHTepHET U IpyTHe)

3.6

ChopMmupoBaHHOCTH ~ yMEHHUH  COONIOJATh  MpaBHia  KOJOTHUECKHU
LIEJIeCO00Pa3HOr0 MOBENEHUSI B OBITY W TPYAOBOM MEATENBHOCTH B LEISAX
COXPAHEHUS CBOETO 310POBbS U OKPY KAIOIEH MPUPOJHON CpeJbl, 0CO3HABATh
OITAaCHOCTH BO3/ICHCTBUS Ha KUBBIE OPraHU3MBI OMPENEIEHHBIX OPTraHNIECKIX
BemlecTB, MOHWMas cwmbicn mokasarens [IJIK (mpenensHo momyctumon
KOHIIGHTPAllM), TMOSICHATh Ha MpHUMEpax CcrnocoObl YMEHBIICHUS |
MPEeJOTBPAIEHHUS UX BPEIHOTO BO3ACHCTBUS Ha OPraHU3M YeJIOBeKa

11 KJIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble mpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbI CPeIHEro 001Iero 00pa3oBaHMs
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1.1

1.2

1.3

1.4

1.5

TCOpeTI/I‘leCKI/Ie OCHOBBI XUMHH

Brnanenue — cucreModl = XMMHMYECKMX ~— 3HaHMH,  KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMUYECKHH 3JIEMEHT, aToM, 3JICKTPOHHAs
00o0JI0YKa aTroma, §-, p-, d-3JEKTPOHHBIE OPOWTAIM aTOMOB, MOH, MOJIEKYII,
BaJICHTHOCTh, AJIEKTPOOTPUIATEFHOCTh, CTENEeHb OKHUCICHHS, XHMHYECKas
CBsI3b, MOJIb, MOJIIPHAS. Macca, MOJISIPHBIN 00BhEM, KpUCTAILTMUYECKAsl PEIIETKa,
TUMBl XUMHUYECKUX PEaKIUi (OKHCIUTEILHO-BOCCTAHOBHUTENBHBIC, H9K30- U
SH/IOTEPMHUYECKHE, pEeaKIMd WOHHOTO OOMEHa), pacTBOp, OJIEKTPOJIHTHI,
HEAJICKTPOIUTEHI, SIEKTPOIUTHYCCKAS JIACCOLIUAITHS, OKHUCJIUTEIb,
BOCCTAHOBUTEJb, CKOPOCTh XMMHYCCKOW pPEaKI[UH, XUMHUECKOE PaBHOBECHE);
TEOPUH W 3aKOHBI (TCOPHS DJICKTPOIUTHICCKON nucconnartuy, [leproamaeckuii
3akon J[.MI. MengeneeBa, 3aKOH COXpaHEHHS MAacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHUH, q)aKTOJ]OFI/I‘ICCKI/IC CBCICHHUA O CBOﬁCTBaX,
CoCTaBe, TIIONlydeHHMH ¥  OE30IIaCHOM  WCIIONB30BAHWUHM  BaKHEHIIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHIECKOH EesITeIPHOCTH YEIOBEKA

ChopMupoBaHHOCT ~ YMEHHMH  BBIABISTH  XapaKTepHblE IPU3HAKH U
B3aMMOCBA3b W3YUYCHHBIX MOHSITHH, NMPUMEHSTh COOTBETCTBYIOIIME IOHSTHS
IIpH OIMCaHUM CTPOEHUS U CBOICTB HEOPraHMYECKHX BEIIECTB MU HX
[IPEBPALLCHNUH; BBIBIATH B3aMMOCBS3b XMMHUYECKHX 3HAHUM C MOHATUSAMH U
MIPECTABICHUSIMH APYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB

Bragenne oCHOBHBIMU METOAMH HAy9IHOTO ITO3HAHUS BEIECTB M XUMHUIECKUX
sIBJICHUH (Ha0JIt0/IcHUE, U3MEPEHUE, IKCIICPUMEHT, MOJICIIMPOBAHUE)

ChopMupoBaHHOCTh YMEHHIA OTIPEACISATh BAICHTHOCTh M CTENIEHb OKHCICHUS
XUMHUYECKAX JJEMEHTOB B COCIWHEHUAX pa3IUYHOIO COCTaBa, BHU
XUMHYECKON CBS3M (KOBAJICHTHAs, MOHHASA, METaJUIM4YecKasi, BOAOPOIHAs) B
COCIMHEHMSIX, THIl KPUCTAJUIMYECKOW PEmETKH KOHKPETHOTO BEIeCTBa
(aToMHas1, MOJIEKYJIIpHAs, HOHHAS, METAJUIMICCKAs )

ChopMUpOBaHHOCT YMEHHMH OINpENeNsiTh XapakTep Cpedsl B  BOAHBIX
pacTBOpax HEOPTaHUYECKHX COEAMHEHUI

1.6

1.7

ChopMHUpOBaHHOCTh YMEHHUS KJIACCU(DUIIUPOBATh XUMHYECKUE PEAKIUM 10
Pa3IMYHBIM NMPU3HAKaM (YHCIIYy ¥ COCTaBy pearvpyroux BEIIeCTB, TEIUIOBOMY
3bdeKTy  peakiyM, HM3MCHEHHWIO  CTCMEHEeH  OKHCICHUS  DJICMEHTOB,
00paTUMOCTH PEAKIIMH, YYACTHIO KaTaau3aTopa)

ChopMHpOBaHHOCTh YMEHHUH COCTaBIATh YPaBHEHHS PEAKIUN pa3IMIHBIX
TUTIOB, TIOJNHBIE M COKpam€HHBIE YPaBHEHHA pPEaKIWid HOHHOTO OOMEHa,
YYUTBIBAsI YCIIOBUS, TPH KOTOPBIX 3TH PEAKIIUU UIYT JIO KOHIIA

1.8

ChopMHpPOBAaHHOCTh YMEHHMH IPOBOJAUTH  PEAKIMH, I[OATBEPKIAIONIUE
KaueCTBEHHBI COCTaB PA3NMYHBIX HEOPraHUYECKHX BEIIECTB, PACIO3HABATh
ONBITHBIM IMYTEM HOHBI, [PUCYTCTBYIOLUIME B  BOJHBIX  PacTBOpPAX
HEOpPraHWYECKUX BEIIECTB

1.9

1.10

1.11

ChopMHpOBaHHOCTh ~ YMEHHH  pacKpblBaTh  CYIIHOCTh  OKHCJIMTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIMHA IMOCPEJACTBOM COCTABJICHUS DJICKTPOHHOI'O
OaslaHCa STUX peaKIui

ChopMHupOBaHHOCTh YMEHHI OOBSCHSATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOH
pPEeaKIUu OT pa3IUYHbIX ()aKTOPOB

ChopMupoBaHHOCTh YMEHUN OOBSICHATH XapakTep CMEMICHUS XUMHYECKOTO
paBHOBeCHsST B 3aBHCUMOCTH OT BHEIIHEro BozneicTBus (mpuHimn Jle
[laTense)

OO6mrast 1 HeOpraHWYeCKass XUMUS

2.1

ChopMUpPOBaHHOCTh yYMEHHWH pAacKpbIBaTh CMbICT [lepHoguuecKoro 3akoHa
HAN. MengeneeBa U  J€MOHCTPUPOBATh €r0  CHUCTEMAaTHU3UPYIOIIYIO,
00BSICHUTEIHHYIO U IPOTHOCTUYECKYIO (DYHKITUH
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2.2

23

24

ChopMupoBaHHOCTh yMEHUH XapaKTepU30BaTh DJICKTPOHHOE CTPOCHUC
aTOMOB XUMHYECKUX 3JeMeHTOB 1-4 mnepuonoB Ilepuommueckoil cucTteMbl
xummaeckux anemeHToB J[.M. MennmeneeBa, HCIONB3ysl MOHATHA «S-, p-, d-
JJIEKTPOHHBIE  OpPOWTAN»,  «JIHEPreTHYeCKHe  YPOBHH»,  OOBACHATH
3aKOHOMEPHOCTH HW3MEHEHMSI CBOMCTB XHMMHUYECKHUX DJEMEHTOB U HX
COEIMHEHUI O MepuojaM M rpymnmnaM llepruoaudyeckoil cucTeMbl XUMUYECKUX
anemenToB JI.1. MenzaeneeBa

ChopmupoBaHHOCTh ~ YMEHHH  XapaKTepU30BaTh  (OMHCHIBaTH)  0OIIHE
XUMHUYECKAE CBOMCTBA HEOPTraHMYECKUX BEIICCTB Pa3IMYHBIX KJIAcCOB,
MTOITBEPXKIATh CYIIIECTBOBaHUE TCHETHYCCKOU CBSI3U MEXITY
HEOPTaHWMYECKUMH BEMIECTBAMU C IIOMOIIBI0 YPABHEHWH COOTBETCTBYIOIIHX
XUMHMUYECKUX PEeakInil

ChopMHpOBaHHOCTD YMEHUI yCTaHaBJINBATh MPUHAAJICKHOCTD
HEOpPraHMYECKUX BEIIECTB M0 UX COCTaBYy K OMNpeAeNéHHOMY Kiaccy (Tpymnre)
COeIMHEHUH (MpocThle BeIlecTBa — MeETaUIbl M HEMETaJulbl, OKCHJBI,

OCHOBAaHHUSI, KUCJIOTHI, aM(OTEpHBbIE THIPOKCHUIBI, COJIN)

2.5

2.6

2.7

2.8

2.9

ChopMUpOBaHHOCT YMEHHMH HCIONB30BaTh XUMHYECKYI) CHUMBOJIMKY IS
coctaBieHus (OPMyN BEIIECTB M ypPaBHEHUH XUMHUYECKUX PpeaKUui,
cucrematndyeckyto HomeHknatypy (IUPAC) u TpuBHanbHBIE Ha3BaHUS
OTJIENbHBIX HEOPraHWYECKUX BellecTB (yrapHblii ras, yIJIEKHUCHIBIH Ta3,
aMMHMaK, raméHas W3BECTb, HEraméHas H3BECTh, IHUTHEBAasl COAA, MUPUT U
JApyrHe)

ChopMupoBaHHOCTh ~ YMEHHM  XapaKTepU30BaTh  (OMHCHIBaTh)  0OIIHE
XUMHUYECKHE CBOICTBA HEOPraHMYECKHWX BEIIECTB pPAa3IMYHBIX KJIAcCOB,
MOJATBEPKIaTh CYIIECTBOBAaHHE TeHETHYECKON CBSI3U MEXTY
HEOPraHMYECKHMMH BELIECTBAMH C ITOMOILBIO YPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUI

ChopMUpOBaHHOCTh YMEHHMH IUIAHUPOBATb M BBIIOJHATH XMMHYECKUH
JKCIIEpUMEHT  (pa3lioKeHHEe  TEepOKCHAAa  BOJAOpPOJAa B  NPUCYTCTBUHU
KaTaln3aTopa, ONpeAeNeHHEe CpeAbl PAacTBOPOB BEIIECTB C  IOMOLIBIO
YHHMBEPCAIBHOTO WHIUKATOPA, BIMSIHHWE Pa3lIWYHBIX (AKTOPOB HA CKOPOCTh
XUMUYECKOH peaklny, peakllii HOHHOTO 0OMEHa, KaueCTBEHHBIE PEaKInu Ha
cyibdar-, xkapOoOHAT- W XJIOPHI-aHUOHBI, HAa KAaTHOH aMMOHHs, pPEUICHHE
JKCHEPUMEHTAIBHBIX 3a7au 1o TemaM «Mertamuby u  «Hemeramb»y) B
COOTBETCTBHM C TMpaBWJIaMH TEXHUKH O€30MacHOCTH MpH OOpameHUuH C
BEUIECTBAMH M JIAOOPAaTOPHBIM OOOPYIOBAHHEM; MPEACTABIATH PE3yIbTaThI
XMUMUYECKOro 3KCIIEpUMeHTa B (JOpMe 3aliCH YPaBHEHUH COOTBETCTBYOLIMX
peaknuii 1 GOpMYIHPOBAThH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB

CdopmupoBaHHOCTh YMEHUI COOJIONATH MPaBWIIA MOJIB30BAHUS XUMHYECKOH
MOCYIO ¥ JTabOpaTOpPHBEIM O00OPYAOBAaHHEM, a TaKXKe MpaBuiia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSAMH TI0  BBITIOJIHCHHUIO
J1A00PATOPHBIX XUMUYECKHX OIBITOB

ChopMHupOBaHHOCTh YMEHHI XapaKTepU30BaTh XUMHUYECKHE MPOIIECCHI,
JIe)KAIUE B OCHOBE MTPOMBIIIUIEHHOTO TTOJTyYEeHUSI CEPHOU KHCIOThI, aMMHUaKa, a
TaKkKe chOPMHUPOBAHHOCTD MPECTABICHUI 00 OOIIMX HAYYHBIX MPUHIIMIAX U
9KOJIOTMYECKHUX MTPO0JIeMaX XUMHUYECKOIO ITPOU3BOICTBA

XnUMHA U )KU3HL. PacuéTrl

3.1

ChopMHpPOBAaHHOCTh ~ MPEACTABICHUH O  XHMHUYECKOH  COCTaBIISIOLICH
€CTCCTBCHHOHAYYHOW KapTUHBI MHpA, PO XUMHUH B TO3HAHUU SIBICHUM
npuponabl, B (OPMUPOBAHUM MBIIUICHAS W KYJbTYPHl JIMYHOCTH, €€
(hyHKITMOHATBHON TPaAaMOTHOCTH, HEOOXOIWMOM UIsl PElIeHHsS NMPaKTHIECKUX
3a/la4 U JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/0POBBIO U
MPUPOIHOM cpejie
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ChopMHUpOBaHHOCTh YMEHUH KPUTUYECKH aHAIU3UPOBaTh XHMHUYECKYIO
WHPOPMALIMIO, TMOTYyYaeMyl W3 Pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHHKaluu, ceTb VIHTepHET 1 apyrue)

33

34

3.5

ChopmupoBaHHOCTH ~ YMEHHH  COONIONAaTh  MpaBHJa  AKOJIOTHYECKH
1eJIeco00pa3HOro TOBEACHHST B OBITY W TPYIOBOH JNEATENHHOCTH B IIETSX
COXPaHEHUs CBOCTO 3JI0POBbsI U OKPY>KAOIIEH PUPOITHOMN CpeIbl

Oco3HaBaTh OMNAcCHOCTh BO3JCHUCTBUS Ha >XKHBBIC OpTraHU3MbI OHpC,E[GJ'IéHHLIX
BCIICCTB, ITIOHUMas CMBICJI ITOKAa3aTCJIsg HIIK, MOACHATH Ha IpUMEpax CITOCOOBI
YMEHbBIICHUA W TPEAOTBPAlICHUA HX BPCAHOIO BO3JICHCTBHS Ha OpraHusm
YCJIOBCKA

ChopMUpOBaHHOCT YMEHUM HIPOBOAMTH BBIUMCIEHHUS C HCIOJIb30BaHUEM
MOHSATHSI «MaccoBasi JOJS BEIECTBa B PacTBOpe», OOBEMHBIX OTHOLICHHI
ra3oB NMpH XUMHYECKHX PEAKLHUSIX, Macchl BEIIECTBA WM 0OBEMA ra3oB IO
HW3BECTHOMY KOJMYECTBY BELIECTBA, Macce WIM O0bEMY OIHOIO U3
Y4acTBYIOLIMX B PEaKLUMHU BEILECTB, TEIUIOBOIO 3(PQeKTa peakuuu Ha OCHOBE
3aKOHOB COXpPaHEHHs MacChl BELIECTB, IPEBPAIIECHUS U COXPAaHEHHS SYHEPTHH
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INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
1

ITpoBepsieMblii 3J1eMEHT CO/IEPKAHUSA
TeopeTnyeckre OCHOBBI OPTaHMYECKONH XUMHUU

1.1

1.2

[Ipenmer oprarmyeckoil XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE W 3HAYCHUE B TIOTYICHHUN
HOBBIX BEIIECTB M MaTepHaNOB. TeOopHs CTPOCHHS OPTaHWYECKHX COCAMHCHHNA A.M.
byTtnepoBa, e€ OCHOBHBIE NOJOKEHUS

CrpykrypHbIe (DOpPMYJIBI OPraHMYECKUX BEIIECTB. [ oMOJIOTHS, H30oMepHs. XUMHUYSCKas
CBSI3b B OPTAaHMYECKUX COCMHEHUSAX — OJMHAPHBIC U KpaTHBIC CBs3U. [Ipencrasienue o
KJIACCU(UKAIIH OPTaHHIECKUX BEIIECTB

1.3

Homenxknarypa opraHuyeckux COeAMHEHUHM (cucTeMaTHuYeckas) W TpHUBHAJIbHBIC
Ha3BaHMs BOKHEHIINX MPEACTABUTEICH KI1aCCOB OPraHMYECKHX BEIECTB

YrneBomopoasl

2.1

2.2

23

24

2.5

2.6

3.1

AJIKaHBI: COCTaB W CTPOCHHWE, TOMOJIOTHYECKHUH psin. MeTaH W dTaH — mpocTeiIme
MPEICTaBUTENH AIKAHOB: (PU3MYECKHE M XMMUYECKUE CBOMCTBA (PEaKkLUH 3aMEIICHUS U
TOpeHwsl), HaX0KJAeHNEe B IPUPOJIE, TOTyueHUe U TPUMEHEHHE

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIIOTUIECKUH Psil. DTUIICH U MPOIUIICH — MPOCTEHIIIe
MPeCTaBUTENHN ATKEHOB: (PU3HYECKHE U XMMUYECKHE CBOMCTBA (peaKkiuy THAPUPOBAHUS,
rajJOreHUPOBaHMS, THUApATallMM, OKHUCICHHA U NOJMMEPHU3aLUM), IOIy4YeHHE U
MIPUMEHEHUE

Anxaauensl: OytaauweH-1,3 n merunOyranueH-1,3: cTpoeHHe, BaXKHEHIINE XUMUIECKHES
CBoOICTBA (peakius noauMepu3aiun). [loaydeHne CHHTETHUECKOT0 KaydyKa U pe3UHbI

AJKHHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUECKHH psal. AueTHieH —
MPOCTEHIINI TPEICTABUTENL AIKUHOB: COCTaB, CTPOCHUE, (PM3MYECKHE U XUMHUYECKHE
CBOHCTBa (peakuWu THUAPUPOBAHUS, TaJIOTCHUPOBAHUS, TUApAaTAlUH, TOPEHUs),
MOJTy4YECHUE U IPUMECHEHHE

Apensl. beHzon: cocra, crpoeHue, (U3MUECKHE M XMMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUSI W HUTPOBAHM), IIOJIydeHHWE U TMpHUMeHeHue. Tolyon: cocTas,
CTpoeHWe, (u3MYeckHe W XHMHYECKHE CBOWCTBA (peakiHu TaJOTCHUPOBAHUS U
HUTPOBaHU), MOJyYCHUE U NpUMEHeHHe. TOKCHMYHOCTh apeHoB. l'eHeTnueckas CBS3b
MEX[y YIJIEBOJOPOAAMH, IPUHAAICKAIMMH K PAa3IMYHBIM KJIacCaM

[IpupoaHble UCTOUHUKH YIIIeBONOPOAOB. [IppoaHbIil a3 U MOMyTHBIE HEQTSIHBIC TA3bI.
Hedtp m e€ mpomcxoxaenue. CrnocoObl TepepaOdOTKH HEPTH: TEPEroHKa, KPEKWHT
(TepMuyeckuii, KaTamuTHYeCKHid), THpoim3. [IpoAaykTel miepepaboTku HedTH, UX
MPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KaMeHHBIM yroib W HOpPOLYKTHI €ro
nepepadoTKU

Kncnopo;[coz[epxamne OPraHn4CCKuUcC COCAMHCHUA

[IpenenpHBIE OMHOATOMHBIE CIUPTHL. METaHON W 3TAHON: CTpOCHHE, (DHU3HUYECKUE U
XUMUYECKAE CBOWCTBA (pEaKkIMu C AaKTUBHBIMH METaJUIaMH, TaJIOT€HOBOIOPOJIAMH,
ropeHue), mpuMeHeHne. BogopoaHbie CBSI3W MEXIy MOJIEKYJIaMd CHHpPTOB. [leficTBhe
METaHOJIa U ATAHOJIa Ha OPraHu3M 4eaoBeka. MHOroaToMHble COUPTHL. DTUICHIJIUKOIb U
TJIMLEPHUH: CTPOSHUE, (U3NYECKHEe M XUMHUYECKHE CBOWCTBA (B3aUMOJIEHCTBHE CO
IIeIOYHBIMHA METaNIaMH, Ka9YeCTBEHHAs! peaKiisl Ha MHOTOaTOMHbBIE CUpTHI). [leficTBre
Ha OpraHu3M 4enoBeka. [I[puMeHeHre IiLepuHa U 3TUIEHTJIMKOIS

3.2

@DeHOII: CTPOCHUE MOJICKYJIbI, (M3WYCCKHE W XUMHUYCCKHE CBOMCTBA. TOKCHYHOCTH
(denomna. [Tpumenenue deHoaa

3.3

Anpperunpl U KeTOHBL. DopManbleruji, aneTambJCTHA: CTPOCHHE, (U3MUYECKUE U
XUMHUYECKAE CBOMCTBA (pPEakIMM OKHCICHUS ¥ BOCCTAHOBIICHUS, Ka4eCTBCHHBIC
peakium), moydeHNe U IpUuMEHEeHHE
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OIHOOCHOBHBIC TIPECIbHBIC KAPOOHOBBIC KUCIOTH. MypaBbHHAS M YKCYCHAsI KUCIIOTHI:
CTpocHHe, (GU3NYECKUEC U XMMUYCCKUE CBONCTBA (CBOWMCTBA, OOIIME I Kjacca KHUCIOT,
peakmusi dTepuUKaU), MONydeHHe W TpuMeHeHne. (CTeapwHOBas W OJEHMHOBAs
KHCJIOTBI KaK MPEJCTABUTEIH BBICIIMX KapOOHOBBIX KUCIOT. MbIa KakK COJIM BBICIIUX
KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICUCTBUE

3.5

CroxHble 3QHUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIOT. | MAPONIN3 CIOXKHBIX 3(PHPOB.
Kupsl. I'nnponus sxupos. Ilpumenenue xupoB. bruonoruueckas ponb KUPOB

3.6

YrineBoabl: cocras, Kiaccudukaius yriieBooB (MOHO-, TU- U TIoJUcaxapubl). [ roko3a
— TPOCTEHIMI MOHOCAaxXapua: OCOOCHHOCTH CTPOCHHUS MOJEKYNbl, (usndeckue u
XUMUYECKHe CBocTBa (B3ammopelictBue ¢ ruapokcumoM Menu(ll), oxucienme
aMMHaYHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBiieHUE, OpOKECHUE TIHOKO3HI),
HaXOXJCHUE B IPUPOJIE, MPUMEHEHHE, Ononorndeckas poiib. @orocunres. @pykroza Kak
n30Mep TIIOKO3bl. Kpaxman W Ieinrono3a Kak NpHpOJHbIe monuMepbl. CTpoeHue
Kpaxmajia ¥ Ie/UTt0I03bl. DU3Hdeckne U XMMUYCCKHE CBOMCTBA Kpaxmalia (THAPOJIH3,
KaueCTBCHHAsI PEAKIIMsI C HOJIOM)

A3zoTcoepIKaIie OpraHuueCKUe COSTUHECHHUS

4.1

4.2

AMUHOKHUCIIOTBI Kak aM(OTepHbIe OpraHUuYecKue coeauHeHus. Dusnueckue u
XUMUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha IpUMepe TNIMIKHA). brojoruyeckoe 3Ha4YeHHE
aMUHOKHCTOT. [lenTuapt

Benku kxak mpupomHble BBICOKOMOJEKYJISIpHBbIE coenuHeHus. [lepBuunas, BropuuHas u
TPETUYHAs CTPYKTypa O0eiKoB. XUMHUECKHE CBOWCTBA OEJIKOB: TMAPOJIHN3, JCHATYPALUs,
KayeCTBEHHbIC PEaKIUU Ha OEIKH

5.1

52

11 KJIACC

Kon

BricokoMoiekyIsipHble COeAMHEHUS

OcCHOBHbBIE TOHATHSA XUMHH BBICOKOMOJIEKYJIIPHBIX COCJMHEHHUH: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTEleHb IIOJIMMEpPU3AlMU, CpEIHsIs MOJEKyJsIpHas Macca.
OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHWH — MOJMMEpHU3alus U
MOJIMKOHACHC AN

OKCIEPUMEHTANIbHBIE METOJbI U3YyUEHUsI BELIECTB U UX MPEBPAILCHUNA: 03HAKOMIICHUE C
o0pasnamy MPUPOJHBIX W UCKYCCTBEHHBIX BOJIOKOH, IlacTMace, KaydykoB. [lomyueHue
CUHTETHYECKOr0 Kay4yyKa U PE3UHBI

IIpoBepsieMblii 3J1eMEeHT CO/IePKAHUSA

1

TeopeTnyeckrie OCHOBbI XUMHUU

1.1

XuMu4eckuii 3meMeHT. AToM. Sapo arToMa, W30TOMBL. DJIEKTPOHHas 00OJOYKa.
OHepreTuvecKue ypOBHH, NOAYPOBHH. ATOMHBIE OpOHMTanu, S-, p-, d-dIEMEHTHI.
Oco0eHHOCTH paclpeAesIeHUs IEKTPOHOB 110 OpOUTANISIM B aTOMax 3JEMEHTOB MEPBbIX
YeThIPEX TIePUOAOB. DIEKTPOHHASI KOHPHUTYpaIIUsi aTOMOB

1.2

Ilepuonnueckuii 3akoH u Ilepnoauueckas cucreMa XHUMHUYECKHX 3yeMeHTOB J[.H.
MemngeneeBa. CBsi3b EPUOANYECKOTO 3aKOHA U [leproamueckoil crCTeMbl XUMUYECKIX
anemenToB J[.M. MenneneeBa ¢ COBPEMEHHOW TEOpPHEH CTPOEHHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMbIX HUMH
MPOCTBIX M CIIOXKHBIX BEMIECTB MO TPyNIaM W MepHoAaM. 3HaUYe€HHE MEePHOTINIECKOrO
3aKOHA B PA3BUTUU HAYKHU

1.3

CrpoeHue BemecTBA. XHUMHYECKas CBS3b. BHIBI XUMHUYECKOH CBs3M (KOBaJeHTHAs
HENOJsIpHAsT W TOJSpHAs, HOHHAs, MeTajutnieckas). MOHBI: KaTHOHBI U aHHWOHBI
MexaHu3MBl 00pa30BaHUS KOBAJCHTHOM XMMHUYECKOW CBSI3U (OOMEHHBIA M JOHOPHO-
aKIeNTOPHBIN). BomopoiHas cBs3b

1.4

BanenTtHOCTB. DnekTpooTpUIaTenbHOCTh. CTETIEHb OKUCIECHUS

1.5

BemecTBa MOJNIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUSA. 3aKOH ITOCTOSHCTBA COCTaBa
BemecTBa. THIBI KPUCTANIMIECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEMIECTB OT THMA
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KpPICTaJ'IHH‘lCCKOﬁ peHIéTKI/I. Ilonsatue o AUCHICPCHBIX CHUCTEMaAx. HctunHbie u
KOJUIOMIHBIC PACTBOPLI. MaccoBas 1071 BEIecTBa B pacTBOpEC

1.6

Knaccudukaruss HeopraHuueckux coequHeHud. HoMeHKaTypa HEOpraHUYeCKHX
BEIECTB

1.7

1.8
1.9

1.10

Xumnueckas peakuus. Kimaccudukanuss XMMHUECKHX peaklUii B HEOPraHHMYECKOH H
OpPraHUYECKOW XUMHHU. 3aKOH COXPAHEHHUs MacChl BELIECTB, 3aKOH COXPAaHEHUs u
MIpEBpAICHNS YHEPTUH IPH XUMUYECKUX PEAKIMAX

CKOpOCTh peaKItny, ¢€ 3aBUCUMOCTH OT PAa3IMIHBIX (DaKTOPOB

OO6parumble peaknuy. XuMuueckoe paBHOBecHe. DakTophl, BIUSIOIME HA COCTOSIHUE
xumuyeckoro pasHosecus. [Ipunnun Jle Ilarense

OnekTponuTrdeckas muccormarysa. CuiabHBIE M ciabbie 3eKTpoinThl. Cpena BOTHBIX
PacTBOpPOB BEIECTB: KHUCIIAs, HEUTpalibHasi, IIenouHast. Peakiun noHHOro oOMeHa

1.11

2.1

2.2

OKHCIUTETHFHO-BOCCTAHOBUTEIIBHBIC PEAKITHI
Heoprannueckas xumus

Hemeramnsl. Ilonoxenue HemetaiioB B Ilepuonumyeckodl cucTeME XHMHYECKHX
anemenToB .. MeHnaeneeBa u 0COOEHHOCTH CTPOCHUSI aTOMOB. DU3NUecKue CBOHCTBA
HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha NpuMepe Kuciopoaa, cepwl, (ocdopa u
yriepoja)

XVWMUYECKHe CBOWCTBA BAXKHEHIIMX HEMETaUIOB (TaJOreHOB, Cephl, azoTa, ¢ocdopa,
yriaepoga M KPeMHHUS) M UX COCIUHEHUI (OKCHIOB, KUCIIOPOJCOAEPKAILMX KHCIOT,
BOJIOPOJHBIX coeauHeHui). [IpumMeHeHne BaXXKHEHIIMX HEMETAIUIOB ¥ MX COSTUMHECHUN

23

2.4

Mertamnsl. [lonoxxenue MetanioB B [leprognueckoil cucreMe XMMHUYECKUX 3JEMEHTOB
J.U. MenneneeBa. OCOOSHHOCTH CTPOSHUS JICKTPOHHBIX 000JI0YEK aTOMOB METAJIIOB.
O06mue ¢usnueckue cBoWcTBa MeTaiioB. CIulaBbl METAIJIOB. DIEKTPOXUMHUYECKUN Psijt
HaIPSHKEHUM METAILIIOB

XvMUYecKre CBOWCTBA BAKHEWIINX METAIDIOB (HATPWH, KaluWi, KaJbIMid, MAarHHMH,
ATFOMUHMM, ITUHK, XPOM, XKeJIe30, MeJlb) U uX coeauHeHui. OO0Ime crnocoOb! MoyYeHHUsI
MeTaJiIoB. [IprMeHeHe METAJIJIOB B OBITY U TEXHUKE

2.5

I'enetmueckast CBSI3b HCOPraHUYCCKUX BEIICCTB, IMPUHALJICKAINIUX K Pa3IMYHbIM
Ki1accaM

XHUMHA U )KU3Hb

3.1

3.2
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Posib  xumuM B OO0CCIEYCHMM SKOJOTMYECKOW, DHEPreTUYECKOW U  IUIIEBOH
0e301macHOCTH, pa3BUTHU MeTUIMHEL. [loHSITHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB
U XUMUYECKUX PeaKLui

IIpencraBinennss 00 OOMMX HAyYHBIX MPUHIMIAX POMBIIUICHHOTO ITOJTYYEeHUS
BaXHEHIIMX BemecTB. YenoBeKk B MHPE BEIIECTB W MaTepUalioB: Ba)KHEWIIME
CTPOUTEBHBIE MaTepHalbl, KOHCTPYKIIMOHHbIE MAaTepUalIbl, KPACKH, CTEKIIO, KEpaMHKa,
Marepualibl Uil JJIEKTPOHUKH, HAHOMATEpHUalbl, OPraHUYECKME W MHUHEPAJIbHBIC
ya00peHust

Xumusi U 340pPOBBE YEJIOBEKA: IMpaBWila MCIOJb30BAHMS JIEKAPCTBEHHBIX IMPENapaTos,
mpaBuia 0€30MacHOTO HCIOJIL30BaHUS TPEapaToB OBITOBOW XMMHH B ITOBCETHEBHOM
JKU3HU
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