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MNOACHUTEJIbHAS 3AITNCKA
Pabouast mporpamMmma mo XMMHUM Ha YpPOBHE cpemHero oOmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoii @enepanumny, TpeboBaHMiA K
pesyibpTaTaM OCBOCHHs (pemepaabHON 00pa3oBaTENbHOM MpOrpaMmbl cpemHero obmero oopazoBanus(DOII
COO), mpencrasierabix B DenepanbHOM TOCyIapcTBEHHOM oOpaszoBarenbHoM ctanmapre COO, ¢ yu€rom
Konuenmuu npenogaBanust yueOHOro mpeamera «XUMHsS» B 00pa3oBaTelbHBIX OpraHu3aunusx Poccuiickoii
denepanyy, pealu3yOIUX OCHOBHBIE 00pa30BaTelIbHBIC MPOrPaMMbl, U OCHOBHBIX MOJIOKeHHH «CTparerun
pasBuTus Bocriutanus B Poccuiickoii deneparnuu Ha nepuona 10 2025 roma» (Pacnopspkenue IlpaBuTenscTBa
P® o1 29.05. 2015 Ne 996 - p.).
XuMusl Ha ypoBHE yriayOJaEHHOIO M3YYEHUs 3aHHMMAeT BaXKHOE MECTO B CHCTEME €CTECTBEHHOHAYy4YHOT'O
obpazoBanust  yuamumxcs 10-11  xmaccoB. M3yueHnwe  mpeamera, peajgu3yeMoe B YCIOBHSX
muddepeHnmpoBaHHOro, NPOGHILHOIO O00Yy4YeHHUs, TPU3BAHO OOECHEYUTh OO0IIeo0pa30BaTEeILHYI0 |
OOIIEKYJIbTYpHYIO MOJATOTOBKY BBITYCKHHUKOB INKOJBI, HEOOXOAMMYIO JJISi aJanTallMd HX K OBICTPO
MEHSIIOIUMCSI YCJIOBHSIM JKU3HH B COLMYME, a TaKxke JUIs MPOAODKEHUs OOydeHHs B OpraHU3alusxX
poeCCHOHATTLHOTO 00Pa30BaHMsI, B KOTOPBIX XUMUS SIBJISIETCS OJHOM U3 MPUOPUTETHBIX JAUCIUILINH.
B nporpamme mo xumMuu Ha3HaueHUE MpeaMeTa «XUMHUS» MOJydaeT MOAPOOHYI0 HMHTEPIIPETALUI0 B
COOTBETCTBHHM ¢ ocHoBomonarapomumu nonoxeausMu OIOC COO o B3auMo0OyCIOBICHHOCTH IIEJEH,
COJIep>KaHusl, pe3ylbTaToB 00y4eHUs U TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB. CBUAETEIHCTBOM
TOMY SIBJISIFOTCSI CJIEAYIOIINE BBITOIHSAEMBIE TPOrPAMMO 110 XUMHUH (DYHKITHH:
¢ uH(pOPMAIMOHHO-METOANYECKas, pean3alus KOTOpoil oOecreynBaeT MOJMydyeHUe MPEeACTaBICHUS O
LesiX, COAepKaHMM, OOIed cTparerud OOyueHHUs, BOCHUTAHHMS M Pa3BUTHUS 00ydarOIIUXCS
CpeACTBaMU MpeIMETa, U3y4aeMOro B paMKaX KOHKPETHOTO MPOPHIIS;

¢ OpraHu3allMOHHO-TUIAHUPYIOLIAsi,  KOTopas  MpeAycMaTpuUBaeT  OIpelAeieHHe:  IPUHIIUIIOB
CTPYKTYpUPOBAaHUSA M TMOCIEIOBATEIHLHOCTH HM3y4eHHUS y4eOHOro MaTepuaia, KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX €T0 XapaKTEPUCTHK; MOIX0I0B K (POPMUPOBAHHIO COAECPIKATEIHHON OCHOBBI KOHTPOJIS
U OIIEHKM 00pa30oBaTENbHBIX JOCTIKEHUN 00YyYarolMXcsi B paMKaX MTOTOBOM arrectanuu B Gopme
€IMHOTO TOCYJAPCTBEHHOTO SK3aMEHA 110 XUMUH.
[IporpamMma asis yrinyOGiI€HHOTO U3yUEHUST XUMHHU:
® YCTaHABIIMBACT WHBAapPHAHTHOE TPEJAMETHOE COep)KaHue, 00sA3aTelnbHOE IS M3YYEHHUS B paMKax
OTAENbHBIX Npoduie, MpeaIycMaTpUBaeT paclpe/ielleHue U CTPYKTYpUPOBAaHHE €ro Io KJlaccam,
OCHOBHBIM COJIepKaTeIbHbIM JIMHUSAM/pa3ieniaM Kypca;

® aéT MPUMEpPHOE paclpeleleHne y4eOHOTO BPEeMEHH, PEKOMEHIYEMOTro U W3YYEHHUS OTACIBHBIX
TeM;

® TpeUlaraeT NMPUMEPHYIO MOCIENOBATEIBHOCTh M3YYEHHUS Y4eOHOrOo Marepuaja ¢ Y4ETOM JIOTHKH
MOCTPOEHHSI Kypca, BHYTPUIIPEIMETHBIX 1 MEXITPEIMETHBIX CBSI3EH;

® aéT METOJMUYECKYIO MHTEPIPETALUIO LIeJel U 3a/1a4 U3y4eHUs MpeaMeTa Ha yrilyOJaEHHOM YpOBHE ¢
y4ETOM COBPEMEHHBIX NPUOPUTETOB B CHUCTEME CpEeAHEro olIiero oOpa3oBaHUs, COAEPIKATEIbHOM
XapaKTEPUCTHKH TUITAHUPYEMBIX Pe3yJbTaTOB OCBOEHHSI OCHOBHON 00pa30BaTENbHOW MPOTPAMMBI
cpeaHero ooduiero oopazoBaHus (JTMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), a TaKXKe C y4ETOM
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHBIX JEHCTBUH OO0YYaroOmerocs MO0 OCBOCHHUIO COJIEpIKaHUS
npeaMera.

[To BceM Ha3BaHHBIM MO3UIIMSIM B IPOTPaMMe TI0 XMMHUU TIPETYCMOTpEHa MPEEMCTBEHHOCTh C 00ydeHHEM
XMMHU Ha YPOBHE OCHOBHOTrO 00Iero oOpa3oBaHusi. 3a MpelenaMu YCTaHOBICHHON MPOTrpaMMOi MO XUMHHU
o0s3aTeTbHON (MHBAPUAHTHOM) COCTABJISIONICH CONEpKaHUST Y4eOHOro mpeameTa «XUMHs» OCTaETCs
BO3MOKHOCTh BBIOOpa €ro BapHaTHUBHOW COCTABISIONIEH, KOTOpas MOJDKHA OMPENENsAThCS B COOTBETCTBUU C
HaIpaBJIeHHEM KOHKPETHOTO Mpoduisi 00ydeHHsl.

B cootBercTBHU ¢ KOHUIENTYaIbHBIMU NToNoxkeHUs MU PI'OC COO o0 Ha3HaYeHUU MpeMETOB 6a30BOTO U
yrayOn€HHOrO ypoBHEHl B cucreMe AU(PPEpeHIUpPOBAaHHOTO OOy4YeHUST Ha YPOBHE CpEIHEro oOIIero
0o0pa3oBaHMs XMMHS Ha YPOBHE YIIIYOJNEHHOTO M3YYEHHUs HAIPaBICH Ha peaju3alMio MPEeeMCTBEHHOCTH C
MOCTICIYIONUM  JITAallOM TIONYYEHUS XHMHUYECKOro oOpa3oBaHUSI B paMKaX M3YYCHHUS CHEIHaIbHBIX
€CTECTBEHHO-HAYUHBIX M XMMHUYECKMX TUCHMIUIMH B By3aX M OpPraHU3aLUAX CPEeTHEro NnpodeccHOHaIbHOTO
oOpazoBaHus. B 2Toil CBs3W uW3ydeHWe mpeaMera «XUMHUS» OPHUEHTHPOBAHO NPEUMYIIECTBEHHO Ha
pacuipeHre M yriIyOJieHHEe TEOpPeTHYECKOW M TMPAKTHUYECKOW IOATOTOBKH OOYYaIOUIMXCS, BBIOPABIIMX
orpenei€HHBINA POoGWIs 00ydeHHsI, B TOM YHCIE C MEPCIEKTUBOM MOCIEAYIOIIEro MOTYyYeHHS XUMHYECKOTO



o0pa3oBaHMs B OpraHu3alisax npodeccuoHaabHoro oopasosanus. Hapsiny ¢ atum, B cBere Tpeboanuit @I'OC
COO k mmaHupyeMBbIM pe3ysibTaTaM OCBOSHUS (heepaibHOM 00pa30BaTeIbHONW TPOTrPaMMBI CPEIHETO OOIIEro
o0Opa3oBaHMsl W3YyYCHHE TMpeAMeTa «XUMUS» OPUEHTHUPOBAHO TAKXKE HA pEIICHHE 3a7a4 BOCIUTAHUS U
COLIMAJILHOTO Pa3BUTHs oOydaromuxcs, Ha (OPMUPOBAHHE Yy HUX OOIIEMHTEIICKTYaJbHBIX YMEHHUH, yMEHUN
panroHaTU3aIK YIeOHOTO Tpya U 0000IIEHHBIX CIIOCOO0B AEATENFHOCTH, MMEIOLINX MEKIUCIUTUITMHAPHBIH,
HAAMNPEIMETHBIN XapaKTep.

CocraBnsromuMu npeaMeTa «XUMHUsS» Ha YpPOBHE YIIyOJIEHHOTO W3YYEHHS SIBIISIOTCS YIiyOJIEHHBIC
Kypcbl — «Opranudeckas xumus» u «OOmias U Heopranudeckas xumusi». llpu ompeneireHur MOIXOI0B K
0TOOPY M CTPYKTYPHOW OpraHU3alMM COJACPXKAHUS ATUX KYpPCOB B MPOTPaMME 10 XUMHUH 32 OCHOBY HMPUHSTHI
nosoxkeHuss PI'OC COO o paznmuuusix 6a30BOTO U yrIyOIEHHOTO YPOBHEH U3YUCHUS TIPEAMETA.

OcHoBy conepxanusi KypcoB «Opranuueckas Xumus» 1 «O0111as 1 HeopraHu4eckasi XUMHUs COCTaBIISET
COBOKYITHOCTH NMPEAMETHBIX 3HAHUM U YMEHHH, OTHOCAIUXCS K 0a30BOMY YPOBHIO M3YY€HHUS MpeaMera. JTta
CUCTEMa 3HAHUM IOJIy4aeT ONpPEENIEHHOE TEOPETUUECKOE JONOJIHEHHE, MO3BOJSIOLIEE OCO3HAHHO OCBOUTH
CYUIECTBEHHO OO0bIINNA 00BEM (pakTomOrmueckoro martepuana. Tak, Ha yriiyOJI€HHOM YPOBHE H3YUYCHHS
npeamera odecreueHa BO3MOKHOCTh 3HAUUTENFHOTO YBEUYEeHUSI 00bEMa 3HAHUN O XUMUYECKUX JIEMEHTaX U
CBOMCTBAaX WX COEIUHEHUIl HA OCHOBE pAaCIIMPEHHs U YIIyOJIeHHs NPEACTaBICHUN O CTPOCHHH BEIIECTBA,
XUMHUYECKOH CBSI3M U 3aKOHOMEPHOCTSIX IIPOTEKAHUS PEAKIUI, pacCMaTPUBAEMBIX C TOUKH 3PEHUS XUMHUUYECKOMI
KMHETUKH U TepMoauHaMuKku. M3yuenue mepuonndeckoro 3akoHa u llepmonndeckoil CUCTEMBbl XUMUYECKUX
AJIEMEHTOB 0a3upyercss Ha COBPEMEHHBIX KBAHTOBOMEXAHMYECKHMX IPEACTABIEHUSX O CTPOEHUH aroMma.
XuMu4ecKkasi CBA3b OOBICHSETCS C TOYKU 3PEHHS JSHEPreTUYECKUX H3MEHEHHH Mpu e€ 00pa3oBaHUU U
pa3pylLIeHUH, a TAK)Ke C TOUKH 3PEHUsI MEXaHU3MOB €€ oOpa3zoBaHus. V3yueHre TUIIOB peakiuil JTOMOIHSAETCS
(dbopMUpOBaHHEM MPEJICTABICHUIA 00 MEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIM3E PACILUIaBOB U PACTBOPOB
BelIECTB. B Kypce oOpraHm4eckol XWMHUU TPH PACCMOTPEHMHM PEAKIIMOHHONW CHOCOOHOCTH COCIMHEHHI
ynensieTcss ocoboe BHHMMaHHE BOIpocaM 00 53IeKTPOHHBIX 3(@dexTax, 0 B3aMMHOM BIHUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MAaX PEaKLUi.

Oco0oe 3HaUYe€HHE MMEET TO, YTO HA COACpNKAHHE KYpCOB XUMHUM YIIIYOIEHHOTO YPOBHS M3YUEHHUS IS
KJIACCOB OmnpeAeneHHoro npoduist (raaBHBIM 00pa3oM Ha HMX CTPYKTYPY M XapakTep JOMOJIHEHUH K oOmiei
CUCTeME MPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIIMSHUE CMEXHBIC MPEAMETHl. Tak, HalpuUMep, B COJAEpKaHUU
npeaMeTa JUisl KJIIaCCOB XUMHUKO-(Pu3ndeckoro npoduist 00Jbi1oe 3HaueHue Oy1yT UMETh 3J€MEHTHI yueOHOTro
Matepuaia mo obmeit xumun. [lpu u3yuyeHun npenaMera B JaHHOM cllydae aKIeHT OyAeT cliejaH Ha OOIIHOCTb
METOJIOB TO3HAaHMsI, OOIIHOCTh 3aKOHOB M TEOpUH B XUMHUU M B (U3HMKE: aTOMHO-MOJIEKYJIIpHas TEOpHs
(MonexynsipHasi Teopus B (U3MKE), 3aKOHBI COXPAHEHHMS MAacChl M OSHEPTuu, 3aKOHBI TEPMOJUHAMUKH,
ANEKTPOJIN3A, IPEICTABICHHS O CTPOCHUH BEUIECTB U IPYToe.

B To xe BpeMs B cojep)kKaHHM IpenMeTa Ul KJIACCOB XMMMKO-OMOJIOTMYECKOro MpoQuiis OONbIINiA
yEIbHBIA Bec OyeT UMEeTh opraHudeckas XuMus. B aTom ciydae mpenocTaBisieTcss BO3MOKHOCTb JUIsl OoJiee
OOCTOSITEIFHOTO PAacCMOTPEHUS XMMHUYECKONH OpraHU3alM KJIETKHM Kak OMOJOrMYecKOW CHUCTEMBI, B COCTaB
KOTOpOI BXOZSAT, K IPUMEPY, TaKUe CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIUMH/IbI, OCIKH, YIIIEBObl, HyKJIEUHOBBIE
KHCIOTBI M apyrue. llpum 5TOM 3HaHMA O coCTaBe M CBOMCTBaX IPEICTaBUTENIEH OCHOBHBIX KJIAaCCOB
OpPraHMYECKUX BEIIECTB CIYXaT OCHOBOM JUISI M3YyYEHHUs CYLIIHOCTHU IMpOLEeccOoB (OTOCUHTE3a, JbIXaHUS,
MUILEBAPEHUS.

B mutane gpopmupoBaHusi OCHOB HAyYHOTO MUPOBO33PEHUS, OCBOCHUSI OOIIIEHAYYHBIX METOJIOB [TO3HAHUS
U OMbITa MPAKTHUYECKOTO MPUMEHEHUS HAayYHBIX 3HAHUM H3ydeHHE MpeaMeTra «XUMHUsS» Ha YIIyOIE€HHOM
YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C YU€OHBIMH NpEAMETaMH, BXOISAIIMMU B COCTaB MPEAMETHBIX
obmnacreli «EcTecTBeHHO-Hay4yHBIe TpeaMeTh», «MaremaTnka u uHpopMatukay u «Pycckuii S3BIK H
JUTEepaTypa.

[Ipn wu3ydyeHun ydeOHOTO mpeaMmera «XUMHUS» Ha YrIyOJIEHHOM YpOBHE TakkKe, KaK Ha YypOBHE
OCHOBHOTO W CpeJHero oomero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3a/ladeil NEPBOCTETICHHOW 3HAYMMOCTH
aBnsieTcs (OPMUPOBAHHE OCHOB HAYKHM XHMHHM KakK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOH
NeSITEIbHOCTH YeJIOBeKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTypbl. Pemienue »Toi 3amaun Ha
yriIyOJaEHHOM ypOBHE U3YUEHUS MpeIMeTa MpeIoaracT peajn3aluio TakuxX Hele, Kak:

e (opmupoBaHHE TPEACTABICHUN: O MaTepUAIbHOM €AMHCTBE MHpa, 3aKOHOMEPHOCTAX U
MMO3HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECT€ XMMHM B CHCTEME €CTECTBEHHBIX HAyK M €€ Beaylieu
poaH B 00EClEYeHUH YCTOHYMBOIO Pa3BUTHS YEIOBEYECTBA: B PELICHUU NMPOOJIEM SKOJIOTUYECKOH,
SHEPreTUYecKON M MUIIeBOW 0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUN HOBBIX MaTepHasioB,
HOBBIX MCTOYHHKOB DSHEPruM, B OOECIEYEHHWH pPAlMOHAJIBHOIO MPUPOJONOIb30BAHUSA, B



(GOopMHpOBaHMKM MHUPOBO33pPEHUST W OOIIEH KyJIbTyphl 4YEJIOBEKa, a TaKKe HKOJOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3/I0POBBIO U IPUPOIHOM cperie;

® OCBOCHHE CUCTEMBI 3HAHUM, JIEKAIIUX B OCHOBE XMMUYECKOW COCTABJISIOMIEN €CTECTBEHHO-HAYUYHOU
KapTUHBI MHpa: (yHIaMEHTAIBHBIX TOHSATHH, 3aKOHOB H TEOPUHM XUMHUH, COBPEMEHHBIX
MIPE/ICTABJICHU O CTPOECHUHU BEIECTBA HA PAa3HBIX YPOBHSAX — ATOMHOM, HMOHHO-MOJIEKYISPHOM,
HAJMOJIEKYJIPHOM, O TEPMOJMHAMUYECKUX U KHUHETHUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS
XUMHUYECKHUX PEaKIHi, 0 XUMUYECKOM PaBHOBECHH, PACTBOpaX M AMCIIEPCHBIX CHCTEMax, 00 00IIuX
Hay4YHBIX IPUHLIMIIAX XUMUYECKOIO ITPOU3BOJICTBA;

e (QopmupoBanue y o00y4arOmMXCSd OCO3HAHHOTO IMOHUMaHHUs BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHAYECKUX 3HAHUN Ui OOBSICHEHUS KIIOYEBBIX HACH M MPOOJIEeM COBPEMEHHOM XMMHUH, IS
OOBSICHEHHUS] U MTPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTeCTBEHHO-HAYUYHYIO IIPUPOY; IPAMOTHOTO
pelieHus MnpodieM, CBA3AHHBIX C XUMHEH, NPOTHO3MPOBAHMS, aHANW3a M OLEHKH C MO3ULUN
HKOJIOTUYECKOM 0€301MacHOCTH TOCIECTBUIA OBITOBOI M MPOU3BOACTBEHHON ACATEIbHOCTH YEJIOBEKa,
CBSI3aHHOM C XUMUYECKHUM IPOU3BOICTBOM, HCIIOJIb30BAaHUEM U NIEpepabOTKOIl BEIIeCTB;

e yriyOJeHHE MPEACTaBICHUH O HAYYHBIX METOJAX MO3HAHWSA, HEOOXOAMMBIX JUIS TPUOOpETEHHS
YMEHHI OpUEHTHUPOBATHCS B MUPE BEUIECTB U OOBSCHEHUS! XUMHUECKUX SBIICHUH, NIMEIOIINX MECTO B
IIPUPOJIE, B IPAKTUUECKOH 1€ATEIbHOCTH U MIOBCEAHEBHON KU3HU.

B mnane peanu3anuu mepBOOYEPENHBIX BOCHUTATEIBHBIX M Pa3BUBAIOMIMX (DYHKIUN I[ETOCTHOM CHCTEMBI
cpenHero oOmiero oOpa3oBaHUs TPH H3YUYCHUM TMpeaMmeTa «XuMHus» Ha YIIYOJIEHHOM YPOBHE OCO0YIO
aKTyaJIbHOCTh NIPHUOOPETAIOT TaKKE SN U 33a4H, KaK:

e BOCHUTaHHUE yOEKIEHHOCTU B [TO3HABAEMOCTHU SIBJICHUN NMPUPObI, YBAXKEHUSI K IPOLIECCY TBOPUYECTBA
B 00JIACTH TEOPETUYECKUX M MPUKIIAIHBIX UCCICAOBAHUHI B XUMUH, (POPMUPOBAHNE MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

® DPa3BUTHE MOTUBAIMH K OOYUEHHIO M MMO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHMS O0IIE€YEIOBEYECKUX LIEHHOCTEH;

e pa3BUTHE TIO3HABATEIbHBIX WHTEPECOB, WHTEUIEKTYaIbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyuatomuxcs, (popmupoBaHHEe Yy HHUX CO3HATEIBHOTO OTHOIICHHUS K C€aMOOOpPa30BaHUIO H
HETPEPHIBHOMY O00pa30BaHUIO KaK YCIOBHIO YCIEIIHONW NpOPEeCcCHOHATBHONH M OOIIeCTBEHHOU
JeSITeIbHOCTH, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO U MOTPEOHOCTH B 3J0POBOM 00Opaze
KU3HH;

e (opMHUpOBaHME YMEHUH M HABBIKOB PAa3yMHOI'O MPUPOIONOIb30BAHUS, PA3BUTHE 3KOJOTHMUECKON
KYJIBTYpBbl, IPHOOPETEHHE OIbITAa OOIIECTBEHHO-TI0JIE3HOM SKOJIOTHYECKOH NesTeTbHOCTH.

OO1iee yKcI0 4acoB, MPEAYCMOTPEHHBIX AJI U3YYEHMs] XMMHUU Ha YIIIyOJI€HHOM YPOBHE CpPEIAHEro OOIIEero
oOpazoBanus, coctaBisgeT 201 gac: B 10 kmacce — 102 yaca (3 yaca B Hezeno), B 11 kimacce — 99 yacos (3 gaca
B HEJIEIO).

COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0OCHOBbI OPraHUYeCKOM XUMMH.

IIpenmer u 3HadeHHWE OpPraHUYECKOM XHMMH, TMPEJCTaBI€HHE O MHOTr000pa3uyd OpraHUYECKUX
COCIMHEHU.

DJNEeKTpOHHOE CTpPOEHHE aroMa YIJepoJia: OCHOBHOE U BO30YXKIEHHOE COCTOSIHMA. BaneHTHbIe
BO3MOXXHOCTH aToMa yriepoaa. XHUMHUYECKas CBsI3b B OPraHMYECKUX COEAUHEHMSX. TUIbl THOpUAN3ALUN
aTOMHBIX opOuTanel yriepoaa. MexaHHW3Mbl 00pa3oBaHHs KOBAJIEHTHOH CBA3M (OOMEHHBIM U JIOHOPHO-
aKIENTOPHBIN). THIIBI TIEpEeKPHIBaHMS aTOMHBIX OpOWTaNeH, o- u m-cBa3u. OauHapHas, JABOWHAS M TpOWHAas
cBs3b. CriocoObl pa3pbiBa CBsI3ed B MOJIEKyJaX OpraHWYEecKUX BemlecTB. [loHsATHE 0 CBOOOAHOM paauKale,
HyKJIeohuiIe U IEKTpouIIE.

Teopust crpoeHus opraHmdyeckux coequHeHuit A.M. byrinepoBa M COBpPEMEHHBIE IPEICTaBICHUS O
CTPYKType MOJIEKY. 3HaUeHHE TEOPUU CTPOEHUSI OPraHUYECKUX COeIUHEHUN. MoeKynspHbIe U CTPYKTYpHBIE
¢dopmynbl. CTpyKTypHBIE (POpPMYIBI pa3IUYHBIX BHUJOB: pa3BEPHYyTas, COKpallEéHHas, ckeieTHas. M3omepus.
Bunel mzomepun: CTpyKTypHas, NMpPOCTPAaHCTBEHHAas. DJIEKTpOHHbIE 3((EKTHl B MOJEKyJaX OPraHUYECKUX
COeIMHEHUH (MHAYKTUBHBIN U Me30MEpHBIi 3¢ (HeKThI).



[IpencraBnenne o kiaccu(UKAIMU OPraHWYECKUX BemlecTB. [loHSATHE O (QYHKIMOHAIBHOW TpyIIIE.
I'omonorus. 'omonmornueckue psiapl. CucTemMaTH4ecKass HOMEHKIarypa opranndeckux coeauHenuit (IUPAC) u
TPUBHAJIbHBIC HA3BaHUS OTJIEJbHBIX MPEICTaBUTENCH.

OcoOeHHocTH U KinaccuuKaius OpraHu4ecKux peakiuil. OKUCINTEIbHO-BOCCTAHOBUTENbHbIE PEaKIIuU
B OPraHUYECKON XHUMUU.

DKCrepuMEHTANIbHbIE METO/Ibl M3y4YEHHS BEIIEeCTB M MX IPEBpAIICHMI: O3HAKOMJIEHHE C OOpa3lamu
OpPraHMYECKUX BELIECTB U MAaTE€pHalaMU Ha UX OCHOBE, OIBITHI 110 MIPEBPALLEHUIO0 OPTaHUYECKUX BEIIECTB NpU
HarpeBaHuu (IUJIaBjeHHe, OOYIJIMBaHHE U TOPEHHE), KOHCTPYHPOBAHHME MOJIETCH MOJIEKYJT OpraHuYecKuX
BELIECTB.

YriaeBoaopoabl.

Ankanbl. ['OMOJOTHYECKHI Psiji AIKAaHOB, 00Iast GopMyiia, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN aJIKaHOB, SP -rHOpUAM3AIMS aTOMHBIX OpOHUTalell yriepojaa, G-CBS3b.
®u3nyecKue CBOMCTBA AJIKAHOB.

XHWMHYECKUE CBOMCTBA AJIKAHOB: PEAKIUU 3aMEIICHMS, N30MEpPU3ALNH, ACTUIPUPOBAHMS, TUKIN3ALINH,
MIMPOJIN3a, KpeKUHra, ropenus. IlpeacraBnenne o MexaHU3Me peakMi paiuKaJlbHOTO 3aMEILIECHNUS.

Haxoxpaenue B mpupoae. CriocoObl moTydyeHus: ¥ MpUuMEHEHHE aJTKaHOB.

Huknoankanel. OOmas gopmyna, HoMeHKIaTypa U u3oMepus. OcOOEHHOCTH CTPOEHUS U XUMHUYECKHX
CBOMCTB ManbIX (IUKJIOMPOIAH, IUKIO0YTaH) M OOBIYHBIX (LMKIOMEHTAH, IUKIOTEKCaH) IHKJIOAIKAHOB.
Crioco0bl MosTy4eHus U IPUMEHEHUE [TUKI0aTKaHOB.

Anxensl. ['omonorumueckuii psig ankeHoB, oOmas Qopmyna, HOMEHKJIATypa. OJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKEHOB, sz-FI/I6pI/IIII/I3aIII/I$I aTOMHBIX OpOHUTalell yriepoja, G- U m-
cBsi3u. CTpyKTypHas U reomeTpudeckas (Iuc-TpaHc-) uzomepus. Guznyeckue CBOMCTBA aTKeHOB. XMMHUYECKHE
CBOMCTBA: peakUUu MPUCOECTUHEHUS, 3aMELIEHUS B C-[I0JIOKEHHE IPU JABOWHOM CBSI3U, MOJIMMEPU3ALUU U
okucnenus. IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakliuyd Ha JABOWHYIO CBsi3b. CIOCOOBI MONYYEeHUS U
[IPUMEHEHUE AJIKEHOB.

Ankaguensl. Kraccubukanus —ankajaneHOB (CONMPSHKEHHBIC, H30JUPOBAHHBIC, KVMYIUPOBAHHBLE).
OcCoOOEHHOCTH DJIGKTPOHHOTO CTPOCHHS WM XUMHYECKHX CBOWCTB CONPSOKEHHBIX JHEHOB, 1,2- u 1,4-
npucoeanHenue. [lonumepusanus conpsuk€HHBIX AUeHOB. CrocoObl MOMyYeHHUs M IPUMEHEHHE aJTKaIHeHOB.

AnxuHbl. ['OMOJIOTHYECKHIA psJ ATKUHOB, 00IIast popMyiia, HOMEHKIIATypa U H30MEPHs. DICKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYN aJIKHMHOB, SP-TUOpHMIM3alusg aTOMHBIX OpOUTaled yriepoja.
@u3nueckue CBOWCTBA QJIKMHOB. XHMMHYECKHME CBOWMCTBA: pEAaKIMM IPUCOCIWHEHMS, IUMEpPU3ALUU U
TPUMEPHU3ALNM, OKHUCIEeHUs. KHUCIOTHBIE CBOWCTBA ANKMHOB, MMEIOIIMX KOHILEBYIO TPOMHYIO CBS3b.
KauecTBeHHbBIE peakiiK Ha TPOHHYIO CBsI3b. CIIOCOOBI MOyUEHUs! M IPUMEHEHHUE aJIKUHOB.

ApomMartudeckue yriaeBoaopoAsl (apeHbl). ['omomormyeckuit psing  apeHoB, obOmas ¢opmyna,
HOMEHKJIaTypa U M30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH3ona. dusndeckue
CBOWCTBa apeHOB. XMMHUYECKHE CBOMCTBa O€H30JIa MU €ro rOMOJIOIOB: pEeakIMH 3aMelleHHs B OEH30JbHOM
KOJbIIE W YIVIEBOAOPOJHOM pajauKalle, pEeakUWd NPUCOEINHEHUS, OKHUCICHHE TOMOJIOTOB OeH30a.
[IpencraBienre 00 OPUSHTHPYIOIIEM JACWCTBUU 3aMECTUTENeH B OEH30JIbHOM KOJIBIE Ha MPUMEpe aTKUIbHBIX
paauKaioB, KapOOKCUIBHOM, TMAPOKCHIIBHOM, aMHMHO- W HUTPOTIPYMIbI, aTOMOB rajoreHoB. OcoOeHHocTH
XUMHUYECKUX CBOMCTB ctupona. [lomumepusamus crupona. CrocoObl TONydyeHUST U MPUMEHEHUE
apoOMaTHYECKUX YIJIEBOJOPOJIOB.

ITpuponnsiit ra3. IlonytHbele HedTaHble ra3bl. HedTh n e€ mpoucxoxiaenue. KameHHBI yroiab u
NpPOAYKTHl ero mnepepaboTku. CrocoObl mnepepaboTKH HEePTU: MEeperoHkKa, KpeKUHr (TepMUYECKHil,
KaTaJuTHYeCKuil), puGopMuHr, mnuponaus. [IpoaykTel mepepaboTku HedTH, UX TPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B OBITY.

['eneTnyeckast CBSI3b MEXKY pa3IMUHBIMU KJacCaMu yTieBOJI0POJIOB.

DNEeKTPOHHOE CTPOEHHE TaJOTeHIPOU3BOJHBIX YTIJIEBOJIOPOAOB. Peakiuu 3aMelieHusl rajoreHa Ha
TUAPOKCOTPYIIY, HUTPOTPYMIY, HUAHOTPYIIy, aMUHOTpyIIly. /lelicTBre Ha raJloreHnporu3BOAHbIE BOAHOTO U
CIIUPTOBOTO pacTBOpa MIENTOYU. B3auMoJelcTBHE IUTajJOr€HAJIKaHOB C MarHueM W HUHKOM. [loHsThe o
METAJIOOPTaHUYECKUX COSAMHEHUX. Mcnonp30BaHNe TaToreHIPOU3BOIHBIX YIIIEBOJOPOIOB B OBITY, TEXHUKE
Y TIPU CUHTE3€ OPraHUYECKUX BEIECTB.

DKCcrepuMeHTAIbHBIE METObl U3YUYCHHsSI BEIIECTB U MX MPEBpAIICHHN: U3yuyeHUuEe (QU3HMUECKUX CBOWMCTB
YII€BOAOPOAOB  (pacTBOPUMOCTH),  KAue€CTBEHHBIX peakUWid  YIJIeBOJAOPOIOB  PA3JIUYHBIX  KIJIACCOB
(obecuBeurnBaHre OPOMHOM HIIM MOAHOW BOJIBI, PACTBOpA TIEpMaHTaHaTa Kajus, B3aUMOJICHCTBUE alleTUIICHA C
aMMHauHbIM pacTBOpoM okcuja cepebpa(l)), kauecTBeHHOe OOHapyKeHUE yriepoja U BOJOpOJa B



OpPraHUYECKUX BELIECTBAX, NMOJIYYEHHE STHJIEHA M U3YYCHHE €ro CBOICTB, O3HAKOMIJICHHE C KOJUICKIMSIMU
«Hed1p» 1 «YT0oam», ¢ 00pa3uaMu miacTMace, KaydykoB M pe3UHbI, MOJCINPOBAHUE MOJIEKYJI YTIE€BOJOPOOB
U TaJIOTEHIIPOU3BOHBIX YTIEBOAOPOIOB.

Kuciopoacoaep:kamue opranu4eckne coeJuHeHH .

[IpenenbHble onHOaTOMHBIE cnupThl. CTpoeHuE MOJEKysl (Ha NpUMEpe METaHoJla U 3TAHOJA).
I'omonoruueckuit psa, odmas Gopmyia, H30MepHsi, HOMEHKIaTypa U Kiaccupukanus. Ouznyeckue cBONCTBA
IIpelEIbHBIX OJHOATOMHBIX CHUPTOB. BoIopoaHble CBA3M MEXIYy MOJEKYJaMH CHUPTOB. XUMHYECKHE
CBOMCTBA: pEaKLUUU 3aMEILEHMs, Jerujparalvy, OKHCICHMs, B3aUMOJEHCTBHE C OpPraHMYeCKUMHU U
HEOpraHMYECKUMHU KuciaoTaMu. KadecTBeHHasl peakuus Ha OJHOATOMHbIE CHHUpTHL. JlelicTBue 3TaHONA U
METaHOJIa Ha OpraHu3M 4esoBeka. CriocoObl MOTyYeHHs U IPUMEHEHUE OJHOATOMHBIX CIIMPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH PU3HMUECKUX U XUMHUECKUX CBOWCTB.

MHOroaToMHbI€ CHUPTHI — STHJICHIIIMKOIb U IuleprH. Pu3ndyeckue U XUMHUUECKUEe CBOWCTBA: PEaKIUU
3aMEIIEHMS], B3aUMOACHCTBUE C OPraHUYECKUMHU U HEOPraHMYECKMMM KUCJIOTaMH, Ka4eCTBEHHAs peakliys Ha
MHOroaToMHble cnupThl. [IpencraBnenue o MexaHusMme peakuuil HykieopuwibHOro 3amereHus. /[leiictBue Ha
opranusM uenoBeka. CriocoObl NOTYYeHUs U PUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoin. CTpoeHre MOJIEKYbl, B3aUMHOE BIMSHUE THIAPOKCOIPYMIbI U OeH301bHOTO siapa. dusnyeckue
cBoiictBa (eHoma. OCOOEHHOCTH XHMHYECKHX CBOWCTB (eHona. KadecTBeHHbIe peaknuu Ha (EHOI.
Tokcuunocts eHomna. CriocoObl nostyueHus ¥ npuMeHenue gperona. GenonpopmanpaeruiHas cMoa.

KapOoHumnbHble cO€IMHEHNS — alIbJETU/Ibl U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHMIIBHOM T'PYIIIBL.
I'omosoruueckue psizibl anbIeru0B U KETOHOB, 00mas Gopmyiia, U30Mepus U HOMEHKIarypa. dusnueckue
CBOMCTBA aJIbJIETUJIOB U KETOHOB. XUMHUYECKUE CBOMCTBA ajbJETUAOB M KETOHOB: PEAKIUH MPUCOEAUHEHUS.
OxuciieHue alpJeruoB, KauyeCTBEHHbIE peakluu Ha anbjeruipl. CrnocoObl MONy4yeHHs U MpPUMEHEHHE
QJIbJIETUJI0B U KETOHOB.

OnHOOCHOBHBIE MpeneibHble KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHHS MOJIEKYJ KapOOHOBBIX
kucnotT. 3omepust u HomMeHknarypa. @u3nyeckue cBOWCTBA OJIHOOCHOBHBIX IIPEEIbHBIX KAPOOHOBBIX KHCIIOT.
BonoponHsie cBsA3U MEXy MOJEKyJaMH KapOOHOBBIX KHUCIOT. XMUMHUYECKHUE CBOMCTBA: KHCIOTHbIE CBONCTBA,
peakius JTepuUKANNN, PEAKIUH C YYaCTHEM YIJICBOJOPOJHOTO panukaita. (OCoOEHHOCTH CBOWCTB
MYypaBbMHOM KHUCIOTHI. IloHATHE O MPOM3BOAHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHoroobpasue
KapOOHOBBIX KHCIOT. OCOOEHHOCTHM CBOWCTB HENpPEICNbHBIX M APOMATHYECKUX KapOOHOBBIX KHCIIOT,
JIUKapOOHOBBIX KHUCIOT, T'MIPOKCUKApOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX KapOOHOBBIX KHCIIOT:
CTeapuHOBasi, IMaJbMUTHHOBAs, OJICMHOBAs, JIUHONE8AA, JUHONEeH06as KUCHOThL. CrnocoObl MONMy4eHUs] H
IIpUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['omonornueckuil pan, obmas Gopmyna, u3oMepust 1 HOMEHKIaTypa. Pu3nyeckue u
XMMHUYECKHE CBOWCTBA: THAPOIIU3 B KUCIION U ILEIOYHON cpeie.

XKupsl. Ctpoenue, puzndyeckrue 1 XUMUYECKHE CBOWCTBA KHUPOB: THIPOJIU3 B KMCION U IIEIOYHOMN Cpefie.
OcoOeHHOCTH CBOMCTB KUPOB, COJIEPKAIUX OCTATKU HETIPeIeNbHbIX )KUPHBIX KUCIOT. JKUphI B pupo/e.

MBpBUT4 KaK COJTM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmast xapakTepucTuka yriaeBoaoB. Kiaccuduxauus yrieBonoB (MOHO-, M- M IOJUCAXapuibl).
Monocaxapuapl: TJIOKO3a, (QpyKTo3a, ramgakro3a, pubo3a, ne3okcupubosza. @Pu3nyeckue CBOWCTBA U
HaxoxJeHue B npupone. @otocuHTe3. XUMHUYECKHE CBOMCTBA TIIIOKO3bI: PEAKLUU C y4acTHEM CHHPTOBBIX U
aJbJIETUIHOM TPy, COUPTOBOE M MOJIOYHOKHUCIOE OpokeHue. [IpuMmeHeHue TIIoKO3bl, €€ 3HaueHue B
KHU3HENeATeNIbHOCTH opranu3ma. Jlucaxapuisl: caxaposa, MaibTo3a M JlakTo3a. BoccranaBnuBarouye u
HEBOCCTAaHaBNUBaloLMe aucaxapuasl. ['maponu3 aucaxapunoB. HaxokneHue B mpupoje M NpPUMEHEHHE.
[Tonmucaxapuapl: Kpaxmai, TIMKOTeH U Lenono3a. CTpoeHHe MakpoMOJeKyd Kpaxmania, TJIMKOreHa H
nesurono3el. GHU3ndecKkne CBOMCTBA Kpaxmalla M ILEJUII0JI03bl. XMMHUYECKHE CBOMCTBAa Kpaxmaja: THIAPOJIU3,
KayecTBEHHasl peakiusi C HOAOM. XHMMHUYECKHE CBOMCTBa LEIUIIONIO3bl: THUAPOJIHN3, IMOIyueHue 3(pupos
1esuto03bl. [ToHsTHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKcIepUMEHTaIbHbBIE METOABl HM3YYEHHUS BEIIECTB M MX IPEBPAIICHUN: PacTBOPUMOCTH Pa3IMYHBIX
CHUPTOB B BOJE, B3aUMOJIEHCTBUE JTaHOJA C HATPUEM, OKHCIEHHE JTUIIOBOrO CINHPTa B albJIeruj] Ha
packan€HHOM MeTHOW TPOBOJOKE, OKHUCJIEHHWE HSTWIOBOTO CHUpPTa JUXPOMATOM Kanus (BO3MOXKHO
UCIOJIb30BaHWE  BHUJIEOMATEpPHANIOB), KAueCTBEHHbIE peaKkIMH Ha  ajupAeruibl  (C  THIPOKCHIIOM
muammuHcepebpa(l) u ruapoxcunom meau(ll)), peakuust rawmepuna ¢ rugpokcugom menu(ll), xumuyeckue
CBOMCTBa pacTBOpa YKCYCHON KHCJIOTBI, B3aMMOJICUCTBHE pacTBOpa TMIIIOKO3bl ¢ ruapokcumom wmemu(ll),
B3aMMOJICHCTBHE KpaxMaja ¢ MOJOM, PElIeHHEe HKCIEPUMEHTAIbHBIX 3a/1ad 1Mo TeMaM «CHHUpThl U (EeHOIIBI,
«Kap6onosbie kuciaoTel. CioKHBIE YDUPBI».



A3oTcoaeprkaniue OpraHu4ecKue CoeJHHEeHHUsl.

AMUHBI — OpraHMYyeckHe Ipou3BOAHbIe ammuaka. Kiaccudukaums amMuHOB: anupaTHYECKUe U
apoMaTU4ecKue; TMEepBUYHbIC, BTOPUYHBIE M TpeTHuHble. CTpoeHHe MOJeKyl, oOmas ¢Gopmyna, H30MepHs,
HOMEHKJIaTypa ¥ (U3UYECKUE CBOMCTBA. XMMHUYECKOE CBOMCTBA anu(aTUIeCKIX aMHUHOB: OCHOBHBIE CBOMCTRA,
QIKWINPOBAHUE, B3aUMOJECHCTBHE IEPBUYHBIX AMUHOB C a30TUCTON KHUCI0TON. CONu aJIKMJIAMMOHMSL.

AHWIVH — IpeNCTaBUTENIb aMHUHOB apoMaTudeckoro psaa. CrpoeHue aHuiaMHA. B3aumHoe BiusiHuE
IPYIII aTOMOB B MoJIeKyJie anuianHa. OCOOCHHOCTH XUMUYECKUX CBOMCTB aHMIMHA. KadecTBeHHBIE peakuy Ha
auuiauH. CrnocoObl MONyYeHUs W INpUMEHeHHe anudpaTuyeckux amuHoB. IlonmydyeHune aHmnmHa U3
HUTpOOEH3071a.

AmuHokucnorel. Homenknarypa u mzomepus. OTIENBbHBIE NPEACTABUTEIN O-aMHUHOKHMCIIOT: TJIMIIMH,
anaHnH. QDHU3MYECKUE CBOHCTBA AMHHOKUCIOT. XHMHYECKHE CBOMCTBA aMHMHOKHCIOT KaK aM(pOTEpHBIX
OpPraHUYECKUX COEIMHEHMH, peaklus MOJIMKOHAEHCAIMM, oOpa3oBaHUE MENTHIHOW CBsA3U. buonoruueckoe
3HaYeHUE aMUHOKUCIOT. CUHTE3 U TUAPONIN3 MENTUIOB.

benkun kak mnpupoaHele mnosuMmepbl. [lepBuuHas, BTOpHYHAs W TPETUYHAs CTPYKTypa OENKOB.
XUMHYECKHE CBOWCTBA OEJIKOB: TUAPOIIN3, JE€HATYPallKs, KAUECTBEHHbIE PEAKI[UN HA OCJIKHU.

OKcIIepUMEHTAIbHbIE METO/bl M3YyYEHMs BELIECTB M MX IIPEBpAllleHH: pacTBOpeHHE OEJIKOB B BOJE,
JeHaTypanus OEJIKOB IPH HAIPEBaHMU, IIBETHBIC PEaKIMU Ha OENKH, PElICHHEe SKCIIEPHUMEHTAIBHBIX 33aa4 110
TeMaM «A30TCOoIepKaIUE OPraHNYECKUE COEAUHEHUS» U «Pacnio3HaBaHne OPraHUYECKUX COEAUHEHUI.

BbicokomosiekysipHbIe COeJUHEHHUS.

OCHOBHBIE TIOHATUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMEp, IOJIUMEpP, CTPYKTYpHOE
3B€HO, CTENEeHb [OJIMMEpPU3ALMU, CpeaHsis MoJIeKyssipHas Macca. (OCHOBHbIE METOJbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — ITOJIMMEPHU3aLUs U OJIMKOHICHCALUS.

[Tonumepnsie MaTepuansl. [Inactmaces! (HOAUATUIIEH, TOJUIPONWIIEH, TOJIMBUHUIXJIOPUA, OIUCTUPOII,
MOJUMETUIMETAaKpUIIAT, HOJIUMKApOOHAThI, MOJMUATUICHTepedTanaT). Y TUIM3alMs U nepepaboTKa MJIacTUKA.

DOnacToMephl: HATypalbHBIM KaydyK, CHHTETHUYECKHE Kaydyku (OyTaIHeHOBBIH, XJIOPOIPEHOBBIMH,
M30MPEHOBBIN) M CUIMKOHBI. Pe3una.

Bonokna: HaTypanbHble (XJIONOK, LIEPCTh, WIENK), MCKYCCTBEHHbIE (BHMCKO3a, al€TaTHOE BOJIOKHO),
CHUHTETHYECKHUE (KaIlpOH U JIaBCaH).

[Tomumepsl  criemuanbHOrO  Ha3HAYeHHS  (Te(IOH, KEBIap, AJIEKTPOIPOBOMSALINE  IOJIHUMEPHI,
OuopasyiaraeMble MOJTUMEPHI).

DKCrepUMEHTAJIbHbIE METOJ/Ibl M3y4YEHHS! BEIIECTB M MX IPEBpAIICHMI: O3HAaKOMJIEHHE C OOpas3namu
IIPUPOJHBIX U NUCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAyYyKOB, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
«Pacro3HaBaHue macTMacc 1 BOJIOKOH.

PacuérHble 3anaun.

Haxoxzaenue monekynspHOil (GopMynbl OpraHUYecKOro COEIMHEHHUs MO0 MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJSIIIUX B €ro COCTaB, HaXOXJEHHE MOJEKYJSPHOW (OpMyNbl OpPraHMYECKOro COEIMHEHHs MO Macce
(00bEMY) NpPONYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) NMPOAYKTOB pEaKUMHU W/WIH
MCXO/IHBIX BEILECTB, YCTAHOBJIEHHE CTPYKTYPHOH (OpPMYJIbI OpraHMYECKOro BEIIeCTBA Ha OCHOBE €ro
XUMHUYECKUX CBOICTB MWJIM CIOCOOOB MOJyYEHHUs, OINpEeNieHue JO0JdM BbIXOAA MPOAYKTa pPEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXNnpeaMETHBIX CBSI3€d IPU U3YUEHUH OpraHndeckoid XxumMuM B 10 kiacce oCyIecTBIseTcs
yepe3 MCMOJIb30BaHNE KaK OOLIMX €CTeCTBEHHO-HAayUHBIX MOHSATUH, TaK U MOHATUH, IPUHATHIX B OTJEIbHBIX
IIpeIMETax eCTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHATHS: SBJIEHUE, HaY4YHbIH (DaKT, TUIOTE3a, TEOpHUs, 3aKOH, aHAJIM3,
CHHTE3, KiIaccuuKays, HabIroAeHue, U3MEpEeHNe, SKCIIEPUMEHT, MOJIeIb, MOIETTMPOBAHHUE.

®duszuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, SHEPTreTUUECKUI YPOBEHb, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHME BEIIEeCTBA, (PM3UYECKUE BEIWYMHBI, €IMHHUIBI W3MEPEHUs, CKOPOCTh,
SHEprus, Macca.

Bbuonorus: kierka, opraHusM, 3KocucTema, obuocdepa, MeTaboIM3M, HACIEICTBEHHOCTh, aBTOTPO(HBIN 1
rerepoTpoHbI TUIl MHUTaHUA, OpoxkeHue, (HOTOCHUHTE3, IbIXaHUE, OCJNKH, YIJIEeBOJbI, JKUPbI, HYKIECHHOBBIE
KHUCJIOTHI, (JEPMEHTHI.

I'eorpadus: mose3Hble HCKOMAaeMble, TOILTUBO.

TexHosorys: NUIEBbIe NPOAYKThI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOILIUE CPEICTBA, MAaTEPUAIbI U3
UCKYCCTBEHHBIX U CUHTETHYECKHUX BOJIOKOH.



11 KVIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XMMMH.

Atom. CoctaB aTOMHBIX sfep. XUMHUUYECKUN 31eMeHT. M3otonbl. CTpoeHue 31EKTPOHHBIX 000JI0YeK
aTOMOB, KBaHTOBBIC YHCJIa. DHEPreTMUECKWe YPOBHH U TMOAYPOBHU. ATOMHBIE opbutamu. Knaccubukanus
XUMHAYECKHX JJIEMEHTOB (S-, P-, d-, f-anmemenTsl). PacmpeneneHue 3JIEKTPOHOB 1O aTOMHBIM OPOUTAJISM.
DJNEeKTpOHHBIE KOH(UTypalud aTOMOB JJIEMEHTOB MEPBOrO—YETBEPTOTO MEPUOJAOB B OCHOBHOM H
BO30YKIEHHOM COCTOSTHUH, SJICKTPOHHBIC KOHPUTYPALIUHA HOHOB. DIEKTPOOTPUIIATEIIEHOCTD.

[Tepuonuueckuii 3akoH u Ilepuogmyeckas cucrema xummudeckux sineMeHtoB .M. MenneneeBa. Csizb
MEPUOJNYECKOr0 3aKoHa W llepuoauyeckoil CUCTEMbl XHMHYECKHX 3JIEMEHTOB C COBPEMEHHOW TEOpHUEH
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHIX AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX
U CJIOKHBIX BEILLIECTB 110 IpyMNIaM U nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.1. Menneneesa.

XumHueckasi CBsI3b. Buabl XMMHUYECKOW CBSI3U: KOBAJEHTHAs, MOHHAs, MeTajuinyeckas. MexaHu3Mbl
oOpa3oBaHMsl KOBAJICHTHOW CBsI3M: OOMEHHBIM U JIOHOPHO-AaKICNTOPHBIN. DHEpPrus W [JIMHA CBS3H.
[TonsipHOCTH, HANPABIEHHOCTh M HACHIIIAEMOCTh KOBaJIEHTHOU cBs3u. KparHbele cBsizu. BomoponHast cBs3b.
MexMOJIEKYIISIpHBIE B3AUMOAEHCTBUS.

BasieHTHOCTP M BaJIEHTHBIE BO3MOXKHOCTU aTOMOB. CBSI3b AJIEKTPOHHOW CTPYKTYPbl MOJIEKYJ C HUX
F€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEPE COSAMHEHUHN AIIEMEHTOB BTOPOTO NIEPHOIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAnHEHUAX. CocTaB KOMIUIEKCHOTO MOHA: KOMILIEKCOOOpa3oBaTelb,
JTUraHabl. 3HaU€HNE KOMIUIEKCHBIX coeIMHeHuH. [ToHATHEe 0 KOOpAMHAIIMOHHON XUMHUH.

BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. THIIBI KPUCTAIIIMYECKUX PEIETOK (CTPYKTYP)
Y CBOMCTBA BEIIECTB.

[lonstue o nucnepcHbix cucreMax. Mctunuble pactBopsl. lIpencraBienne o KOMIOMIHBIX PacTBOpax.
CriocoObl  BBIp@XEHHUs KOHIIEHTpAIMM pAcTBOPOB: MaccoBas JOJisi BEIIECTBA B PacTBOPE, MOJISIpHAS
KOHLIeHTpauus. HacbleHHble 1 HEeHAChIIEHHbIE PACTBOPbI, pACTBOPUMOCTh. Kpucramioruaparsl.

Knaccudukanuss 1 HOMEHKIaTypa HEOPTaHMYECKUX BEIIECTB. TpHUBHAIbHBIC HA3BaHHUS OTACIBHBIX
MPEACTaBUTENECH HEOPIraHMYECKUX BEIIECTB.

Knaccudpukanysa XMMHUUECKUX peakluii B HEOPraHMYECKON M OpraHM4ecKod XMMHUU. 3aKOH COXpaHEHUs
MAacChl BEIIECTB; 3aKOH COXPAHEHUSI U MPEBPALLECHUS YJHEPTHH MIPU XUMUYECKUX peakuusix. TernoBbie 3P PeKThI
XUMHUYECKHX peakiuuii. TepMOXUMHUYECKHE YPABHEHHU .

CkopocTh XMMHMYECKOM peakiuu, €€ 3aBUCUMOCTh OT pa3du4HbIX (aKTopoB. ['OMOreHHBIE W
reTeporeHHbie peakunn. Katanus u karaau3aTopesl.

OOpaTtumbie 1 HEOOpAaTUMBIEC peaklui. XUMUYeckoe paBHOBecre. KOHCTaHTa XMMHUYECKOTO PaBHOBECHS.
@dakTophl, BIUSIONINE HA TOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS: TEMIIepaTypa, MaBJIEHHWE U KOHIEHTPAIHH
BEILIECTB, y4acTBYOMMX B peakiuu. [Ipunuun Jle [larense.

OnektponuTryueckas auccounanus. CuiabHble U ciaadble AMekTpoauThl. CteneHs aucconnanuu. Cpena
BOJHBIX PACTBOPOB: KUCIIOTHAsI, HEUTpanbHas, menoynas. Bogopoansrii nokasarens (PH) pactBopa. ['maponus
coiieii. Peakiuu noHHOro ooOMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE peakiuu. CreneHb OKucieHus. OKUCIUTENb U BOCCTAaHOBUTEIb.
[Ipouecchl OKMCIIEHNST U BOCCTAHOBJICHUS. BakHeIME OKUCIUTENN U BOCCTAHOBUTENN. MeETo 31EKTPOHHOIO
OanmaHca. DIEKTPOIU3 PACTBOPOB U PACIIJIABOB BEIIECTB.

DOKCIEepUMEHTAIBHBIE METOABl HW3YYEHHUS BEIIECTB W WX TMPEBpAIICHHUI: Pa3I0KEeHHE IMEePOKCUIa
BOJIOpOJa B MPUCYTCTBUM KaTaIU3aTOpa, MOJEIH KPUCTALUTMYECKUX PEIIETOK, MPOBEAECHUE PEaKUid HOHHOTO
oOMeHa, ompe/elieHNe Cpeibl PACTBOPOB C MOMOIIBI0 MHANKATOPOB, U3YUYCHHUE BIUSHUS PA3IMYHBIX (aKTOPOB
Ha CKOPOCTbh XUMHUYECKOW PEAKIIMH U MOJI0KEHUE XUMHUYECKOTO0 PaBHOBECHUS.

Heopranuueckasi xummusl.

[Tonoxenue HemeraimioB B llepmoamdeckon cucreme xumudeckux snemeHtoB .M. MennpeneeBa u
OCOOCHHOCTH CTpO€HHUS UX aToMOB. (Pdu3nyeckne CBONCTBA HEMETAIOB. AJIOTPONHS HEMETAUIOB (Ha
puMepe KUCiIopoa, cepsl, hocdopa u yriepoaa).

Bomopon. [Monyuenue, ¢puzndeckue m XUMUYECKHE CBOWCTBA: PEAKIMM C META/NIAMH W HEMETaJIaMH,
BOCCTAHOBUTEJbHBIE CBOMCTBA. [ apuabl. TOIIMBHbBIE 3IIEMEHTHI.

lanorensl. Haxoxmenue B mpupoje, CrmocoObl MOMydeHHUs, (HU3NYECKHe W XUMHUYECKHE CBOWMCTBA.
lanorenoBomoponbl. BaxHeilmue KuCIOpoAcoaepKaliue COeAWHEeHHsl TanoreHoB. JlaGopaTopHbie W
MIPOMBIIIJICHHBIE CITOCOOBI TTOJYYeHHsI TajoreHoB. [[puMeHeHre raloreHoB U UX COeTMHCHHUI.



Kucnopoa, o3on. JlabopaTopHble U IPOMBIIIICHHbIE CIOCOOBI MOMyYyeHHUs Kuciaopoaa. duzmueckue u
XMMHYECKHE CBOWCTBA U IPUMEHEHHE KUCI0PoAa U 030Ha. OKCUABI U IEPOKCH/IBL.

Cepa. Haxoxnenue B mnpupoae, cHnocoObl TMOMy4eHUs, (U3NYECKHEe U XHUMHYECKHE CBOMCTBA.
Ceposogpopon, cynbduasl. Oxcun cepsi(1V), okcua cepwi(VI). CepHucras u cepHas KUCIOTHI M HX COJIH.
OcobeHHocTr CBOMCTB cepHOil KHCTOThI. [IpuMeHenne cepsl 1 €€ CoeIMHEHU.

Azot. Haxoxnaenue B mpupoje, criocoObl NOdydeHus, Gpu3nueckue U XUMHUYECKUue CBOWCTBA. AMMMAK,
HUTPpUABL. OKCHUIBI a30Ta. A30THUCTAst U a30THAS KUCIOTHI U UX col. OCOOEHHOCTH CBOICTB a30THOM KUCIIOTBHI.
[IpuMeHeHue a30Ta U €ro CoeAMHEHUNH. A30THBIE yI0OpEHUS.

®ocdop. Haxoxnenue B mpupone, cnocoObl MOMy4YeHHs, (PHU3MUECKHE W XUMHUYECKHE CBOICTBA.
dochuast u pochun. Oxcuasl Gocdopa, dochopras kucimora u e€ conu. [Ipumenenue docdopa u ero
coeaunenuil. @ochopHbie yI0OpeHUs.

VYraepol, HaX0XXJEHUE B IpUpoAe. AJUIOTporniHble Moaudukanuu. Ou3nueckue 1 XMMUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaoM. Okcup yraepona(ll), okcun yrnepona(lV), yronbpHas kuciora u
e€ comu. AKTUBUPOBaHHBIN yroinb, aacopbuus. Dymnnepensl, rpadeH, yriepoansie HaHOTPYOkH. [Ipumenenue
MPOCTHIX BEIIECTB, 00Pa30BAHHBIX YIIIEPOJIOM, U €TO COCIMHEHUH.

Kpemuuii. Haxoxaenue B mpupoe, crnocoObl oaydeHus, pu3nueckue u Xumudeckue cBorcTa. Okcun
kpemHus(lV), kpemMHueBas kucinora, cuiMkarsl. [IpumeHeHue kpemHus U ero coeauHeHuil. Crekio, ero
MIOJTy4YEeHHE, BHJIbI CTEKIIA.

[Tonoxenne meraymioB B llepuoguyueckoil cucTeMe XUMHUYECKUX 3JIeMEHTOB. OCOOEHHOCTH CTPOCHUS
3JIEKTPOHHBIX 000J104eK aTOMOB MeTaiioB. Obume pusnueckue cBoiicTBa MeTayuioB. [IpumMeHeHne MeTanioB B
ObITY 1 TexHuKe. CIUTaBbl METAJUIOB.

ONEeKTPOXUMHMUYECKUIN psii  HampsbkeHWH MetamwioB. OOmme crnocoObl  MOJIyYeHHs METaJlIoB:
TUIPOMETAUIYprisi, MUPOMETAITyprusi, ayekTpomerautyprus. [lonstue o kxoppo3uu MeTamaoB. CrnocoOsbl
3alIUThI OT KOPPO3HH.

Obmas xapakrepuctuka metamioB |A-rpynmel Ilepuonnueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB.
Hatpuil u kanuii: nomyuyeHue, pu3nveckue M XMMHUYECKHE CBOMCTBA, MPUMEHEHHUE NPOCTHIX BELIECTB U HMX
COCIMHECHU.

OOmas xapakrepuctuka MeTtauioB |IA-rpynmnel Ilepuoguueckoil cucTeMbl XMMHYECKHX 3JI€MEHTOB.
Marunuii 1 KajaplMid: odydeHue, Gu3ndecKkrue 1 XUMHUYECKHUEe CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX
coeauHeHuil. JKEcTKoCTh BOABI U CLIOCOOBI €€ yCTpaHEeHHUSI.

AnroMuHUI: noiaydeHue, Gu3NYecKue U XMMHUYECKHE CBOICTBa, MIPUMEHEHNE IIPOCTOrO BEIIECTBA U €ro
coeMHeHU. AMdoTepHbIe CBOWCTBA OKCHA U TUIPOKCHU/IA AIFOMUHUS, THIPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmiass xapakTepucTHka MeTauioB mnobouHbix mnoxarpynn (b-rpynmn) Ilepuonnueckoil cuctembl
XUMHUYECKHX DJIEMEHTOB.

dusnyeckue U XMMHUYECKUE CBOWCTBA XpoMa M ero coenuHeHuil. Oxcumsl U ruapokcuabl xpoma(ll),
xpoma(lll) u xpoma(VI). XpomaTsl 1 TuXpoMaThl, UX OKUCIUTENbHBIE cBOMcTBa. [lomydeHue u npuMeHeHue
Xpoma.

dusnyeckue W XUMHUYECKHE CBOMCTBA MapraHia M €ro coeIuHeHuil. Baxneilmme coeauHeHus
mapranua(ll), mapranua(lV), mapranna(V1) u mapranuna(VIl). Ilepmanranar kanus, €ro OKHCIUTENbHbIE
CBONCTBA.

dusnyeckue U XMUMHUYECKHE CBOMCTBA XKejle3a U ero coeAMHeHW. OKCUIbl, TUIPOKCHUIBI U COJH
xene3a(ll) u sxxeneza(lll). [TonydueHue u mpuMeHeHue xeje3a U €ro CIIIaBOB.

Ou3nYecKne U XMMHYECKHE CBOMCTBA Meau W €€ coenuHeHuid. [lonydeHne u npuMeHeHue Meau u e€
COCIMHECHUM.

[unk: monyuenue, puznyeckne U XUMUYECKHUE CBOMCTBA. AM(OTEpHBIE CBOWCTBA OKCHIA U THAPOKCHIAA
LIMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [ [puMeHeHne MHKa U €ro COeIMHEHUH.

DKcrepuMeHTalIbHbIE METO/Ibl U3yUEHHS BELIECTB U UX MPEBpAIICHU: H3yuyeHHe 00pa3lioB HEMETAIIOB,
ropenue cepbl, (ocdopa, xKeneza, MarHusg B KUCIOPOJE, HM3yYCHHE KOJUIEKIMU «MeTaibl U CIUIaBbD»,
B3aMMOJICIICTBUE IIEIOYHBIX U MIETIOYHO3EMENIbHBIX METANIOB C BOJOW (BO3MOMKHO HCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB), B3aUMOJICHCTBHE IIMHKA M JK€Jle3a C pacTBOpPaMU KHCIOT W IIeJo4el, KadyecTBEHHbIE
peaxkiuy Ha HEOpraHMYEeCKUe aHUOHbI, KAaTUOH BOJOPO/Ia U KaTHOHBI METAJUIOB, B3aUMOJEHCTBIE THIPOKCHIOB
QIIOMMHMS M IIMHKA C PAacTBOPAMU KHUCJIOT M INEJIOYEH, pElIEHHE SKCIEPUMEHTAJIBHBIX 3a7ad 10 TeMaM
«"anorens», «Cepa u e€ coenuHeHus», «A30T u Gochop U UX COSTUHECHUS Y, «METallTbl TIABHBIX TTOATPYII,
«Mertasuibl MOOOYHBIX MOATPYIIIY.

XuMUA U )KU3Hb.



Ponp xumMum B obOecriedyeHHH YCTOWYUBOTO PAa3BUTHUSI deloBedecTBa. [IOHATHE O HaydyHBIX METOJaX
MO3HAHMSI W METOJOJIOTMM HAy4dyHOIO HccieqoBaHusA. HayyHple NPUHIUIBI OpraHHU3alUuyd XUMHUYECKOI'O
Mpou3BOJCTBA. [IpOMBITITIEHHBIE CHOCOOBI MOTYYCHHsS] BaKHEHIMX BEIISCTB (HA MpHMeEpe MPOU3BOICTBA
aMMHaKa, CEpHOM KHCIOThI, MeTaHosa). [IpoMblliieHHbIE CHOCOOBI MOJIy4€HHS METallIoOB U CILJIaBOB.
XUMHUYECKOE 3arps3HCHHE OKPYXKAIOMEH Cpenbl W ero MocieACTBUs. Poib Xumuum B 00OeCneUYeHUU
SHEPreTHYECcKOi 0e30MacHOCTH.

Xumusi U 3710poBbe yenoBeka. JlekapcTBeHHbIE cpenacTBa. [IpaBmia HCHONIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB. Pojap XMMuM B pa3BUTHH MEIULIMHBIL.

XuMHUSl TUIIM: OCHOBHBbIE KOMIIOHEHTHI, MUIIEBbIE 100aBKU. Poib Xumum B 00OeCreueHUH MHILEBOU
0€30IacHOCTH.

Kocmernueckne u mapdromepubie cpenctBa. boiToBas xumus. [IpaBuia 6e30MacHOrO MCIOIH30BAHUS
[pernapaToB OBITOBOM XUMHUH B IIOBCEHEBHOM KU3HU.

XuUMHS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTEIIBHBIC MaTepHAIIbI (IIEMEHT, OETOH).

XuMus B CebCKOM X03siicTBe. OpraHuyeckue 1 MUHEpaIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaybl, Kpacku, CTEKJIO, Kepamuka. Marepuansl s
31eKTpoHUKU. HaHoTexXHOMOTM Y.

Pacuérneie 3amaumn.

Pacuérel: Macchl BelecTBa Wik 00bEMa ra30B MO U3BECTHOMY KOJMUYECTBY BEIIECTBA, MACCE MM 00bEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MAacChl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEaKIIUH,
€ClIi OJIHO M3 BEUIECTB MMEET MpHUMecH, Macchl (00BbEMa, KOJIMYECTBA BELIECTBA) MPOAYKTa PEaKIMU, €CIU
OJIHO W3 BELIECTB JIaHO B BHUJAE pacTBOpa C OINPEACIEHHOW MACCOBOM JOJIEd PAacTBOPEHHOrO BELIECTBA,
MacCoOBOM JOJM M MOJISIPHOW KOHIIEHTPAllMHM BEIIECTBA B PACTBOpE, AOJU BBIXOJA MPOJYKTa PEaKLUHH OT
TEOPETHYECKU BO3ZMOYKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaIMeTHBIX CBs3eM Mpu HM3ydeHHM oOIIed M HeopraHumyecko xumuu B 11 kiacce
OCYILIECTBISIETCS Yepe3 UCIOIb30BaHUE KAaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATUHN, TaK U MOHATHH, TPUHSITHIX
B OT/CJIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmiue ecTecTBEHHO-HAY4YHbIC MOHATHS: SBICHUE, HAYYHBIN (DaKT, TUIOTE3a, TEOpHUs, 3aKOH, aHAJIM3,
CUHTE3, KJTaccu(UKaIHs, IePUOUIHOCTh, HAOIIOICHNE, H3MEPEHHE, IKCIICPUMEHT, MOJICIIb, MOJICITHPOBAHHE.

®usnka: Marepus, MHUKPOMHUP, MAKpOMHUpP, aTOM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, H3OTOIIbI,
PaINOAKTUBHOCTh, MOJIEKYJIa, YHEPreTHUYECKUN YpPOBEHBb, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSHHE
BEIECTBA, UJCANIbHBIN ra3, (M3nuecKrue BeTHUNHBI, eANHHUIIBI H3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: xneTka, opranusm, skocuctema, ouocdepa, MeTabOIN3M, MaKPO- U MUKPOIJIEMEHTHI, OCJIKH,
KUPBI, YIIEBOMbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTUU B
3KOCUCTEMAX.

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMAeMbIE, TOTIINBO, PECYPCHI.

TexHomorus:  XUMHYECKass  MPOMBINIICHHOCTh,  METAJUIYpPrus,  CTPOUTEIbHBIE  MaTepUabI,
CENIbCKOXO03SHCTBEHHOE MPOU3BOACTBO, MUIIEBAsi MPOMBIIUIEHHOCTh, (hapMalleBTUYECKas MPOMBIIUIEHHOCTD,
MPOU3BOJICTBO KOCMETHYECKUX IMPENapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHAIOB, 3JIECKTPOHHAS
MPOMBILIIIEHHOCTh, HAHOTEXHOJIOTUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUU € CHCTEMHO-/IEATEILHOCTHBIM IOAXOJOM B CTPYKTYpE JIMUYHOCTHBIX pPE3yJIbTaTOB
OCBOGHHUSI TIpeaMeTa «XUMHUS» Ha YpPOBHE CpelHero oOmero o0pa3oBaHUS BbIACNEHBI CIEIYIOIINE
COCTaBJISIIONINE: OCO3HAHWE OOYYAIONUMUCS POCCUHCKON TpakIaHCKOH WICHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOTMPEIEICHNUI0; HAIMYUE MOTUBAIIMM K OOYYeHHIO; TOTOBHOCTb U
CIIOCOOHOCTH 00YYAIOIINXCS PYKOBOJICTBOBATLCS MPUHSATHIMU B OOIIECTBE MPABIIIAMUA M HOPMaMH TTOBEICHUS;
HaJIM4Yue MPaBOCO3HAHUS, HKOJIOTMUYECKON KYNIbTYpPbl; CIIOCOOHOCTh CTAaBUTh II€JIM U CTPOUTH >KU3HEHHBIE
TIJIAHBI.

JIndHOCTHBIE pE3yJabTaThl OCBOCHHUS TMpeaMeTa «XHUMHS» OTpaxaloT CHOPMHUPOBAHHOCTH OIbBITA
MO3HABATENIBHOM M MPAKTHYECKOW NEATENFHOCTH OOYyYaloIuXcs B MPOLECCe pealn3anuu 00pa3oBaTeNbHON
NEeSATENbHOCTH.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHHUS MpeaMera «XHUMHS» OTpaxaroT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATENIBHON W MPAKTUYECKOW NEATEIbHOCTH OOY4YaloIIMXCsl B MpOIecce peanus3auu o0pa3zoBaTelbHOM
NEeSATEIBbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

OCO3HaHUsI OOYYAIOIIMMUCS CBOMX KOHCTUTYIIHOHHBIX IPaB U OOS3aHHOCTEH, YBAKEHMSI K 3aKOHY U
MIPaBONOPAJIKY;

MPEACTABJICHUS O COIMATIBbHBIX HOPMaX U MpaBUjIaX MEKIMYHOCTHBIX OTHOIICHHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW AESITENbHOCTH NPU CO3AAHMU YUEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MIO3HABATEIBHBIX 33124, BBITOJIHCHUN XUMUYECKUX IKCIICPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHUKY U apTyMEHThI IPYTHX MPU aHAIIK3e
Pa3IMYHBIX BUJIOB YI€OHOU JIEATEIHHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJICIUI0 OT€UYECTBEHHOU XUMUU;

YBa)KEHHUSA K MPOLIECCY TBOPUECTBA B 00JaCTH TE€OPUU U MPAKTUYECKOTO MPUTIOKEHUS XUMHUH, OCO3HAHUS
TOrO, YTO JaHHBIE HAYKW €CTh PE3YJbTAT UIMTEIbHBIX HAOIIOJCHUM, KPOMOTIMBBIX 3KCIEPUMEHTATBHBIX
ITIOMCKOB, ITIOCTOSIHHOT'O TPY/Aa YYEHBIX U IPAKTUKOB;

MHTEpeca M I[03HABaTENbHBIX MOTHBOB B IIOJYyYEHHH M TOCIEAYIOIIEM aHajlu3e HHPOpManuu o
MepPEAOBBIX JOCTUKEHUIX COBPEMEHHOM OT€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIEHUBATh CUTYaIlUH, CBSI3aHHBIC C XUMUYECKUMHU SBJICHUSIMHU, U TPUHUMATh OCO3HAHHbBIC
pelieHus, OpUEHTUPYIACh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJIEHWE U TMOCTYNKHA CBOMX TOBAPHINEH C MO3UIIMN HPABCTBEHHBIX U
MPaBOBBIX HOPM U C YYETOM OCO3HAHMSI MOCIEACTBUN MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbl 310POBbS:

MOHUMAaHUS IIEHHOCTEH 3A0pOBOrO M 0Oe30macHOro obpasza >KM3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICHXUYECKOMY 3/I0POBBIO;

COOMIOICHHUST TIPaBHJ O€30MacHOr0 OOpalleHusl C BellecTBaMH B OBITY, MOBCEIHEBHOW >KW3HU, B
TPYZIOBOH AESATEIBHOCTH;

MOHUMAHUS [EHHOCTH TPAaBWJI WHAWBHUIYATbHOTO M KOJUIGKTUBHOTO O€30MaCHOTO TOBEJCHUS B
CUTYAIHIX, YTPOXKAIOITUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUs TOCIEICTBUN W HEMPHUATHS BPEIHBIX MPUBBIUEK (YMOTpPeONEHUS alIKOroJisi, HapKOTHKOB,
KYpEeHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Yy4€OHO-UCCIIEIOBATEIbCKON JEATEIbHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPYECKOU U IPYTUX BUJAX JAEATEINbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE y4YacTHE B PEUICHWU MPAKTUYECKUX 3a7ad COIMAIIbHOW HANpPaBJICHHOCTH (B
paMKax CBOEro Kjacca, MKOJIbI);

UHTEpeca K MPAaKTUYECKOMY H3yUeHHI0 MNpodeccuil pas3audyHOro pojaa, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH IO XUMUU;

YBaXEHUS K TPYAY, JIOIIM TPYyJa U pe3yJbTaTaM TPYIOBOH JACSITEIBHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIMBHyaJbHON TpaeKTOpuu oOpa3zoBanus, Oyaymieit npodeccuu
U peanu3alud cOOCTBEHHBIX )KM3HEHHBIX IUIAHOB € YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUH,
WHTEPECOB U MOTpeOHOCTEH 00IIIeCcTBa;

6) 3K0JI0rM4YecKOro BOCIMTAHMS:

HKOJIOTUYECKU I1eTIECOO0Pa3HOr0 OTHOMICHUS K MPHUPOJAE KAaK MCTOYHUKY CYIIECTBOBAHHS >KH3HM Ha
3emie;

MOHUMAaHHMS TJI00ATBHOTO XapaKTepa dKOJOTMYECKUX MPOoOIeM, BIUSHUS SKOHOMUYECKUX MPOIECCOB HA
COCTOSIHUE NPUPOIHON U COLIMATIBHOMN Cpelibl;

OCO3HaHMA HEOOXOJMMOCTH HCIIONB30BaHMUSA JOCTIDKEHHH XMMHHU JUISL  PEIICHHs  BOIPOCOB
palnMOHAIBHOIO IPUPOAONOIb30BAHUS;

AKTUBHOI'O HENPUATHS JNEUCTBUH, NPHUHOCAILIMX BPEA OKPYKAIOLIEH NPUPOAHOU Cpene, yMeHus
IIPOTHO3UPOBaTh  HEONArONpUATHBIE SKOJIOTMYECKHE TIIOCIEACTBUS  NPEANPUHUMAECMbIX JeHCTBUH U
NpeJOTBpaIIaTh UX;

HQJINYMST Pa3BUTOIO 3KOJOIMYECKOIO MBILIUIEHHS, 3KOJIOTMYECKOH KyJIbTYphl, OINbITa JESATEIbHOCTH
HKOJIOTUYECKOM HAINPaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCSA UMM B ITO3HABATENbHOW, KOMMYHUKATUBHOW U
COLMAJIBHOW IIPAKTUKE, CIIOCOOHOCTU M YMEHUS aKTUBHO IPOTUBOCTOATH UJEOIOIHH XeMO(POoOUH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Ppa3BUTUS HAayKM U OOILIECTBEHHOU
MIPAKTUKH;

NOHUMAaHMs ClelupUKH XUMUU KaK HayKH, OCO3HaHUS e€ poiid B (POPMUPOBAHMM PALOHAIBHOTO
HAYYHOTO MBIIIJICHHS, CO3/IaHIH LEJIOCTHOTO MPEICTaBICHHS 00 OKPY)KAIOIEeM MUPE KaK O €IMHCTBE MTPHPOIBI
U 4YelloBeKa, B IO3HAHUU TNPHUPOJIHBIX 3aKOHOMEPHOCTEH M pelleHUH NpoOJjeM COXpaHEHUs MPUPOIHOTO
paBHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAYMMOCTU XUMUH JUISI COBPEMEHHOHN IMBUIIM3ALMU: B €€ TYMaHUCTHYECKON
HAIPaBJICHHOCTH U BaXKHOW POJIM B CO3/IaHUM HOBOM 0a3bpl MaTepHalIbHON KYJIbTYpHI, B PEHICHUH TTI00AIBHBIX
npobJeM yCTOWYMBOIO Pa3BUTHS UEIOBEUECTBA — CHIPbEBOM, 3HEPreTUYECKOM, MUILEBOW U 3KOJIOTHYECKON
0€30MacHOCTH, B Pa3BUTUU MEAWLUHBI, OOECIICYCHHH YCIOBHH YCHEIIHOTO TpyJa M DKOJOTHYECKU
KOM(OPTHOM KU3HU KaKI0ro YjeHa 00IIecTBa;

€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH: IMOHMMAHHs CYIIHOCTH METOJOB IIO3HAHHS, HCIOJIb3yEMBIX B
€CTECTBEHHbIX HayKaX, CIOCOOHOCTH HMCHOJb30BATh MOJIy4yaeMble 3HAHUS Ul aHaiIu3a U OOBSICHEHUS SBICHUN
OKpY’KaIoIIero MUpa W MPOMCXOIAIINX B HEM W3MEHEHHWH, yMEHHs JenaTh 0O0OCHOBAHHBIC 3aKIIIOYCHHS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIbIO MOTYyYeHUs JOCTOBEPHBIX BBIBOOB;

CTIIOCOOHOCTH CaMOCTOSITETIFHO MCIOJIh30BATh XUMUYECKHAE 3HAHUS ISl PEHICHUsT MPOoOJeM B peabHBIX
KHU3HEHHBIX CUTYyalUsX;

WHTEpeca K MO3HAHUIO, NCCIIEI0BATEIBCKON IeATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEephIBHOMY OOpa30BaHUI0 M €aMOOOpa30BaHHIO, K aKTHBHOMY
MOJTYYSHUIO HOBBIX 3HAHUH 110 XMMHHU B COOTBETCTBHH C )KU3HEHHBIMH IMTOTPEOHOCTSIMHU;

MHTepeca K 0COOEHHOCTSM TpyJa B pasInYHbIX chepax MpodhecCHOHATbHON 1eATeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ysibTaThl OCBOEHHS NpOrpaMmbl 1O XHMHUHM Ha YpPOBHE CpEIHEro OOIIero
00pa3oBaHMs BKIIIOYAIOT:

3HaYUMBIE JUIs POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOLIUXCSI MEXKAUCIUITIHHAPHBIE (MEXKIPEIMETHBIE)
oOIlleHayYHbIE TOHATHS, OTPAKAIOIIME IEJIOCTHOCTh HAyYHOM KapTUHBI MHUPAa U CHEHU(PHUKY METOJOB
MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTUs, BJIEHUE, NIPOIIECC, CUCTEMA,
HAy4YHbI (aKkT, NPUHIMI, TUIIOTE3da, 3aKOHOMEPHOCTb, 3aKOH, TEOpHus, HCCIel0BaHue, HaOIIoAeHuE,
U3MEpeHNe, SKCIIEPUMEHT U JAPYTHUE);

YHUBEpCajJbHblE  y4yeOHble JeiicTBUA  (IIO3HABaTENIbHBIE, KOMMYHHUKATHBHBIC, PETYISTHBHBIE),
oOecnieunBamomue (GopmMupoBaHHe  (QYHKIMOHAIBHOW TPAaMOTHOCTH M COLUMAIBHONM  KOMIETEHLIUU
o0yJaromuxcs;

CIOCOOHOCTh 00YyYaromMXCsl MCMOIb30BaTh OCBOCHHBIE MEXAUCLUUIIIIMHAPHBIE, MHUPOBO33PEHUYECKHE
3HaHUS U YHUBEpCAJbHbIC YueOHbIE IeHCTBHS B IO3HABATEIBHON U COLMAIbHON MPAKTHKE.

MertanpeameTHble pe3yJbTaThl OTPaKaloT OBJIAJCHUE YHUBEPCAJIbHBIMHU yYE€OHBIMHU MO3HABATEIbHBIMH,
KOMMYHHMKaTUBHBIMU U PETYIATUBHBIMU JEHCTBUAMM.



ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

1) 6a3oBbIe JJOTMYECKHUE AeHCTBUS:

CaMOCTOSITENIFHO (POPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

ONpeNeNIATh LEIH JAEATeNbHOCTH, 3ajlaBas MapaMeTpbl M KPUTEPUU HUX JOCTHIKEHMs, COOTHOCUTH
pE3yJIbTaThl JEATENBHOCTH C IOCTABIEHHBIMU LIEISMY;

UCIOJb30BAaTh P OCBOCHUM 3HAHUHW NPUEMBI JIOTMUECKOTO MBIIIJICHUS: BBIACIATh XapaKTepHbIE
IIPU3HAKU TOHATUM M YCTAaHABIMBAThb WX B3aUMOCBSA3b, HCIIOJIb30BATh COOTBETCTBYIOLIUE IOHATHUS JUIS
OOBSICHEHUS OT/AEIbHBIX (PAaKTOB U SIBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUHN BEIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUUYNHHO-CIIEACTBEHHBIE CBSI3U MEX/1y U3Y4aeMbIMU SIBJICHUSMU;

CTPOUTb JIOTUYECKHE pacCyXIEHUs (MHIYKTUBHBIC, JEOyKTHBHbIC, [0 QaHAJOTUM), BBIABIATH
3aKOHOMEPHOCTHU U NPOTUBOPEUNS B pACCMATPUBAEMBIX SIBJICHUSX, OPMYJIUPOBAThH BBIBOJIBI U 3aKIIIOYEHHUS;

IIPUMEHSTh B IPOLIECCE IIO3HAHUS HCIIOJIb3YyEMbIE B XMMHMHM CHMBOJMYECKHE (3HAKOBBIE) MOJEIH,
1IpeoOpa30BbIBaTh MOJIEIbHbIE MTPEICTABICHHS — XUMUYECKUH 3HAK (CHMBOJI) 3JIeMEHTa, XMMHUYecKas popMmyia,
YpaBHEHHE XUMHUYECKOW pEaKkIUH — MPH PEHICHWH Yy4eOHBIX MO3HABATEIBbHBIX W MPAKTHYECKUX 3aad,
IPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE INPEICTABICHUS JJs BBIABICHMUS XapaKTEPHBIX IPU3HAKOB HM3y4aeMbIX
BELIECTB U XUMUYECKHUX PEAKIIMM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE HeHCTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKIUM;

(dbopMynMpoBaTh LEAM M 3aJaud HCCIIEAOBAaHMS, HCIOJIb30BaTh IOCTaBJIEHHBIE U CAMOCTOSTEIHHO
copMyIHpOBaHHBIE BOTPOCH B KAUECTBE HHCTPYMEHTA IIO3HAHUS U OCHOBHI JIJIs1 (JOPMHUPOBAHUS THIIOTE3HI IO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIa/IETh HABbIKAMHU CaMOCTOSITEJIBHOTO IUIAHWPOBAHUS U IPOBEJIEHUS YYEHHUYECKHX AKCIEPUMEHTOB,
COBEpPILLIEHCTBOBATh YMEHUs HaOII0AaTh 32 XOJIOM IIPOLIECCa, CAMOCTOSTENbHO IPOTHO3UPOBATh €r0 pe3yibTar,
¢dbopmynupoBate 0000IIEHHST W BBIBOABI OTHOCHUTEIFHO JIOCTOBEPHOCTH pE3yJbTaTOB HCCIIEIOBAHMS,
COCTaBJISATh OOOCHOBAHHBIN OTYET O MPOEIAHHON paboTe;

npHOOpEeTaTh ONBIT YYEHUYECKOH HCCIIEAOBATENLCKOM W TMPOEKTHOW JEATENIbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pEIIEHUs NPAaKTUYECKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHbIX METOIOB [I03HAHUS.

3) pa6ora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3JIMYHBIX HMCTOYHMKAX HHGOpMauuu (HaydHO-TIOMYJsIpHas JMUTepaTypa
XMMHUYECKOT0 COJEp)KaHUs, CHpaBOYHbIE MOcoOus, pecypchl VHTepHera), aHaIM3UpOBaTh HHGPOPMALUIO
Pa3IMYHbIX BUJOB U (DOPM IMpeACTaBICHUS, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEIPOTUBOPEUYUBOCTH;

(dbopMyIMpOBaTh 3ampochl U MPUMEHATh PA3JIMYHbIE METOJbl HpU TMOMCKe M 0TOOpe HH(popManuu,
He0OXO0IMMOM sl BHITTOJIHEHUS YUEOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA,

pUOOpeTaTh OMBIT HCIOJB30BAaHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTMH W pa3IUYHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMalbHYIO (opMy mpejcTaBieHUs HH(popManuu (cxemsl, rpaduky,
yarpammbl, TaOJIHUIbI, PUCYHKH U JIPYTHE);

UCMOJb30BaTh HAYYHBIH S3bIK B KauecTBE CpEeACTBa IpuU paboTe ¢ XHUMHUYECKOH uH(popmanuei:
MPUMEHSTh MEXIpeaIMEeTHbIE (PU3NYECKUe U MaTeMaTH4eCKHe) 3HaKK U CUMBOJIBI, (popMyIibl, aOOpeBHAaTyphI,
HOMEHKJIATYpY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMmyHuKaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYXk/1aeMOIl TEMbI B XOJI€ JUAJIOTa U/UIIN TUCKYCCHH, BHICKA3bIBAaTh
uzaeu, GopMyJIupoBaTh CBOM NMPEITI0KEHUS OTHOCUTENILHO BBIMOJIHEHUS MTPEI0KEHHON 3a/1auu;

BBICTYIIATh C Mpe3eHTallel pe3yIbTaTOB M03HABATEIbHON JIEATENbHOCTH, MOTYYEHHBIX CAMOCTOSITEILHO
WIA COBMECTHO CO CBEPCTHHKAMU NPHU BBIMOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKOW paboThl 1O
UCCIIETOBAaHUIO CBOWCTB M3y4aeMbIX BEIIECTB, pealn3alud yueOHOro MpoeKTa, U GOopMyIUpOBaTh BBIBOBI IO
pe3yabTaTaM IMPOBEAEHHBIX HCCIENIOBAaHUNA MYyTEM COIJVIACOBAHUS MO3MLUH B Xoje oOCyXaeHus u oOMeHa
MHEHUSIMHU.

PerynsiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1eHiCTBUSA:
CaMOCTOATENIBHO IIIAHUPOBATh U OCYILECTBIIATH CBOIO IIO03HABATEIBHYIO JEATEIBbHOCTb, ONIpEeiss €€
LUenu W 3aJadd, KOHTPOJMPOBATh M MO Mepe HeOoOXOIUMOCTH KOPPEKTHPOBAaTh MpeiaraeMblii aaropuTM



JeWCTBUH MPH BBHIIOJHEHUU YUEOHBIX U UCCIIEA0BATEIbCKUX 331a4, BBIOMpaTh Hanboee 3¢ (HheKTUBHBINA CrIOcO0
UX PELICHUs ¢ Y4ETOM MOJYUCHHs HOBBIX 3HAaHUH O BEIIECTBAX U XMMHUUYECKHX PEaKLUsX;

OCYILECTBIATh CAMOKOHTPOJIb JIEATENBHOCTH HA OCHOBE CAMOAHAaIN3a U CAMOOLICHKH.

INNPEJMETHBIE PE3YJIbTATHI

[IpenmeTHbie pe3ysibTaThl OCBOEHHUS MPOTPaMMBI MO XUMHM Ha YriyOJIEHHOM YpOBHE Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHMs BKIIIOYAIOT crelu@uueckue JUisi ydeOHoro mpeamera «XHMUS» HaydHbIe
3HAHUS, YMEHUS M CHOCOOBI JCWUCTBUI MO OCBOCHHIO, MHTEPHIpETallMd M NpeoOpa3oBaHUIO 3HAHWUN, BHIBI
JESTENbHOCTH 110 MOJYyYEHHIO HOBOTO 3HAHMS U NPHUMEHEHMIO 3HAHUM B pa3iMyHbIX Y4€OHBIX CHTyalUsX, a
TaKXKe B peajibHBIX JKU3HEHHBIX CHUTYallUAX, CBS3aHHBIX C XMMHEH. B mporpamme mo XvMMuu INpeIMETHBIC
pe3yJabTaThl IPEACTABICHBI 10 TO/1aM U3yUYEeHHUS.

10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHsD) OTPaXaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUI: O MeCTe U 3HAYCHUM OPTraHUYECKOW XHMHUU B CHUCTEME
€CTECTBEHHBIX HayK M €€ poyii B 00ECleYeHUH YCTOHYMBOIO pa3BUTHs YEJIOBEUYECTBA B PELICHUU MPoOIeM
9KOJIOTMUYECKOM, PHEPreTUYECKON U MuIIeBOH 0e30IaCHOCTH, B Pa3BUTUHU MEIULMHBI, CO3JaHUM HOBBIX
MaTepHajoB, HOBBIX WCTOYHMKOB JHEPrMH, B OOECIEUEHHU PALMOHAIBHOIO IPHPOJONOIB30BaHMs, B
(bopMHpPOBaHUN MHPOBO33PEHUS] M OOILICH KyJIbTyphl YEJOBEKa, a TaKKe HKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIECHMS K CBOEMY 3/10pPOBBIO M IIPUPOTHOMN CpeJIE;

BJIQ/ICHUE CHUCTEMOM XMMHUYECKUX 3HAHHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIAralolIMe MOHATHS —
XUMHYECKHUI 3JIEMEHT, aToM, SIIPO M 3JICKTPOHHAsk 000JI0YKa aToMa, S-, P-, d-aTOMHbIE OpOUTATIH, OCHOBHOE U
BO30YXIIEHHOE COCTOSIHHS aToMa, THOpHUIM3alsi aTOMHBIX OpOWTaleil, HMOH, MOJIEKYlla, BaJCHTHOCTH,
3JIEKTPOOTPHULIATEILHOCTh, CTEIIEHb OKUCICHUS, XUMUYECKask CBA3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIA 00BEM,
VIJIEpOOHBIA  cKeneT, (yHKIHMOHANbHAs TpYIIa, paauKal, CTPYKTypHble (opMynsl (pa3BEpHYTHIE,
COKpaIlléHHbIE, CKEJIETHbIE), U30MEpUsl CTPYKTYpPHas W HPOCTPAHCTBEHHas (reoMeTpuyecKasi, ONTHYecKas),
M30MEpPBbI, TOMOJOTHYECKUM psi, TOMOJIOTH, YIJIEBOJOPOJIbl, KUCIOPOJA- U a30TCOAEpKALUE OPraHUYECKUe
COEIMHEHUs,, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbIE COCTUHEHUS; TEOPUH, 3aKOHBI
(nepuoauyeckuii 3akoH [1. 1. MenaeneeBa, Teopusi cTpoeHust oprannueckux BemniectB A. M. byrieposa, 3akon
COXPAaHEHMsI MAacChl BELIECTB, 3aKOH COXPAaHEHMsS M IPEBPAIIECHUS SHEPTUU NPU XUMHUYECKHX PEAKIMX),
3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIINE B OCHOBE MOHUMAaHMSI
IPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; MPEACTaBICHUS O MEXaHM3MaxX XUMHUECKUX pPeakLuii,
TEPMOJUHAMHYECKUX U KHMHETUYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKaHHs, O B3aUMHOM BIIMSHUU aTOMOB U
IpyNIl aTOMOB B MoJIeKyJlax (MHIYKTUBHBIM M Me30MepHbI 3¢ ¢dektsl, opueHtantsl | u Il pona);
(akToNOrMuecKre CBEJEHHUS O CBOMICTBaX, COCTaBe, MOJIYYEHUH U O€30IaCHOM HCIOJIb30BaHUU Ba)KHEHUIINX
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOW [EATENbHOCTH 4YeJIOBEKa, OOMIMX Hay4YHBIX NPHUHIMIAX
XMMHUYECKOT0 IIPOU3BOJICTBA (HA MPUMeEpPE MPOU3BOJICTBA METAHOA, IEPepadbOTKU HedTH);

C(OPMHPOBAHHOCTh YMEHHH: BBIABIATh XapaKTEepHble MPU3HAKU MOHATUH, YCTaHaBIMBATh UX
B3alMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATHS INpPU ONUCAHUM COCTaBa, CTPOEHUS U CBOMWCTB
OpPraHUYECKUX COEAVHEHUN;

c(OpPMUPOBAHHOCTh YMEHUH:

UCMOJb30BaTh XMMUYECKYI0 CHUMBOJHUKY JUISI COCTAaBJICHUS MOJEKYISPHBIX U  CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYeCKUX BEILIECTB;

COCTABJIATh YPAaBHEHUS XUMHMUECKUX PpEaKUUil W pacKpbiBaTb HUX CYHIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pPEaKUUN MOCPEIACTBOM COCTABJIEHUS AJIEKTPOHHOIO OajlaHCa 3THUX peaKlMH, peaxiuii
MOHHOT0 0OMeHa IyTEéM COCTABJICHHS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

W3rOTaBIIMBATh MOJIENM MOJIEKYJI OpPraHMYECKHUX BELIECTB JUISl WJUIIOCTPALMUM WX XUMHUYECKOro M
IIPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(OpPMUPOBAHHOCTh YMEHUI: YCTaHABIMBATh MPUHAJJIEKHOCTh MU3YyYEHHBIX OPraHMYECKHUX BELIECTB IO
UX COCTaBy M CTPOEHHIO K ONpeAeNEHHOMY KiacCy/Tpylre COEeIUHEHUH, [aBaTb WM Ha3BaHUA IO
cucremarndeckoii HomeHkimatype (IUPAC) w mnpuBoauTh TpUBHAIbHBIE Ha3BaHUS [UIA  OTACITHHBIX
NpEeJCTaBUTENIeH OPraHWYECKUX BEILECTB (STHJIEH, alleTHJIEH, TOJYOJ, TJIMLEPHUH, ITUJICHIVIMKONb, (hEeHOI,
dbopManbaerus, aneTaabJeru], aleToH, MypaBbUHAas KHUCJIOTa, YKCYCHas KUCJIOTa, CT€apUHOBas, OJEHHOBAs,
NAJIBMUTHHOBAS KUCJIOTHI, TIMLUH, aJJaHUH, MallbTo3a, (PpyKTO3a, aHWIMH, JUBUHMI, H30IPEH, XJIOPOIPEH,
CTHPOJI U APYTHE);

Cc(OPMHPOBAHHOCT YMEHUS ONpPENENATh BHJ XHMHUYECKOH CBSI3M B OpPraHMYECKHX COEAMHEHHSIX
(xoBaJIeHTHas! 1 MOHHAS CBS3b, G- U T-CBSI3b, BOJOPOAHASI CBSI3b);



c(hOPMUPOBAHHOCTh YMEHHS MPUMEHSTH IMOJIOKESHUSI TEOPUU CTPOCHHUS OpPTaHMYECKHUX BemecTB A. M.
BytnepoBa 11t 00bsiCHEHHS 3aBUCIMOCTH CBOMCTB BELIECTB OT UX COCTAaBA U CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh COCTAB, CTPOCHHE, (DU3NYECKHEe U XMMHUYECKHUE CBOMCTBA
TUMHWYHBIX NPEICTABUTENIEH PA3IMUHBIX KJIACCOB OPraHWYECKHX BEIIECTB: AJKAHOB, IUKIOAIKAHOB, AJIKEHOB,
aJIKaJUCHOB, AJIKMHOB, ApPOMAaTUYECKUX YIIIEBOJOPOIOB, CHUPTOB, albJACTHIOB, KETOHOB, KAPOOHOBBIX KHUCIIOT,
MPOCTHIX U CIIOXKHBIX 3(UPOB, KUPOB, HUITPOCOSAMHEHUN U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIIIeBOJA0B (MOHO-,
IU- U MOJMCaXapyui0B), WITIOCTPUPOBATh T€HETUUECKYIO CBSI3b MEXKIY HUMU YPAaBHEHMSIMH COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKIH C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIL;

c(OpPMUPOBAHHOCTh YMCHHsSI TOATBEPKIATh HAa KOHKPETHBIX TIPUMEpax XapakTep 3aBHUCUMOCTH
PEaKIMOHHON CIOCOOHOCTH OPraHUYECKUX COCAMHEHHMH OT KpaTHOCTU M THIIA KOBAJICHTHOH CBs3U (0- U T-
CBSI3M), B3aUMHOTI'O BJIMSIHMSI aTOMOB U I'PYIIII aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOYHUKHU YTIIEBOJIOPOJHOTO ChIpbs (HE(Th, MPUPOIHBIIMA
ras, yroib), CHOCOOBI €ro nepepaboTK! U MPAKTUYECKOE IPUMEHEHHUE MTPOIYKTOB MepepaboTKH;

c(OPMUPOBAHHOCTH BJIAJICHUSI CHUCTEMOW 3HAHMM O €CTeCTBEHHO-HAyYHBIX METOAaxX IIO3HAHUS —
HAOJII0ACHNH, U3MEPEHUH, MOJICIMPOBAHNH, SKCIIEPUMEHTE (PEalbHOM U MBICICHHOM) U YMEHHS IPUMEHSTDH
9T 3HAHMS;

c(OPMHPOBAHHOCTH YMEHHUS MPUMEHATH OCHOBHBIEC ONEPAIIH MBICIUTEILHON EATEIbHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, O0OOIlIEeHHEe, CHUCTEMATH3aIMI0, BBISBICHHE NPUYMHHO-CIEACTBEHHBIX CBSI3ed — JUIS
W3YyYEHUS CBOMCTB BEIIECTB U XUMHUUECKUX PEAKIINI;

chOpPMUPOBAHHOCTh yYMEHHUM: BBIABIATH B3aHUMOCBA3b XHUMHUYECKUX 3HAHUW C TMOHATHAMH H
MIPEICTABICHUSIMU JIPYTHMX €CTECTBEHHO-HAYYHBIX IPEIMETOB JUIsl 00Jiee OCO3HAHHOIO MOHMMAHHUS CYIIHOCTH
MaTepUaIbHOTO €AMHCTBA MUPA, UCIOIH30BaTh CUCTEMHbBIC 3HAHUS 110 OPraHUYECKOW XUMUU ISl OOBSICHEHUS
Y IIPOTHO3UPOBAHUS SBJIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOAY;

cOpPMUPOBAHHOCTh YMEHMIA: TPOBOAUTH pacuy€Thl MO XHUMHUYECKUM (opMmyrnaM U ypaBHEHUSM
XUMHAYECKHX PEAKIUK C UCIOIh30BaHNEM (DPU3MUYECKHX BEIHUYUH (Macca, 00bEM ra3oB, KOJHMUECTBO BEUIECTBA),
XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PaCcUYETHI MO HAXOXKACHUIO XMMHUYECKON (OpPMYIIbI
BEIIECTBA 0 M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHMX DJEMEHTOB, IPOJYKTaM CrOpaHMs, IUIOTHOCTH
ra3000pa3HbIX BEIECTB;

c(OPMHPOBAHHOCTh YMEHHIA: MIPOTHO3UPOBATH, AHAJTTM3UPOBATH M OIICHUBATH C MO3HUIMN IKOJIOTUIECKOM
0€30MacHOCTH TOCJEACTBUA OBITOBOM U MPOU3BOJCTBEHHOW JIEATENHHOCTH 4YENIOBEKa, CBA3aHHOW C
nepepaboTKOM BEIIECTB, UCIIOJIb30BATh MOJTYYEHHbIE 3HAHUS Ul MPUHATHS TPAaMOTHBIX pEHIeHUH MpoOsieM B
CUTYaLUsIX, CBA3AaHHBIX C XUMUEH;

c(OPMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN SKCIIEPUMEHT
(monmydeHue ¥ U3y4eHUe CBOMCTB OPraHMYECKUX BEUIECTB, KAUECTBEHHBIE PEAKIIUU YTIEBOAOPOI0B PA3IMUHbIX
KJIACCOB M KHCIIOPOJICOACPKALUIUX OPraHWYECKHX BEIIECTB, pPEIICHHE OKCIIEPUMEHTAIBHBIX 3a1ad [0
pacro3HaBaHUIO OPraHUYECKHUX BEILECTB) C COOJIOJEHUEM MpaBUIJl OE30MIaCHOrO OOpaIlleHUs C BELIECTBAMHU U
1abopaTopHbIM 000pyJ0BaHHEM, (OPMYIUPOBATH I€JIb UCCIIEAOBAHUS, MPEJCTABIATh B Pa3Iu4YHON (Qopme
pe3yJIbTaThl KCIIEPUMEHTA, aHATTU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTh YMEHUH:

co0JIr01aTh MpaBMila HKOJIOTHYECKHU 1€I1eCO00pa3HOro MOBEIECHUS B OBITY U TPYAOBOW JIEATEIHLHOCTH B
LENAX COXPAaHEHUs CBOETO 3/I0pPOBbS, OKPYXKAIOLIEH IPUPOJHOM Cpeapl M JOCTUXKEHUS €€ yCTOWYUBOIO
pa3BUTHS;

OCO3HaBaTh OINACHOCTb TOKCHUYECKOTO JIEHCTBHS Ha >KUBBIE OPraHU3MBI ONPEIEIEHHBIX OPraHHUYECKHX
BEILIECTB, MOHUMas cMbica nokazarens [1/1K;

aHAJIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHUS! OPraHUYECKUX BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY C
TOYKH 3PEHHUS] COOTHOLLIEHHS PUCK-TIOJIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIISITH II€JICHANIPABICHHBIN MOUCK XUMHUYECKON HMH(pOpMaluu B
pa3IMYHBIX KMCTOYHHMKAX (HayuyHas © y4deOHO-Hay4yHas JUTepaTypa, CpeICcTBa MaccoBOM uWHGOpMaIuy,
WNHTepner w apyrue), KpUTHYECKH aHAIM3UPOBATh XHUMHUYECKYI0 HMH(POpMAIHIO, TepepadaTeiBaTh €€ U
MCMOJIb30BaTh B COOTBETCTBUHU C ITOCTABJICHHOM yueOHOIl 3a1auei.

11 KJIACC

[IpenMeTHBIC pe3ynbTaThl OCBOCHHUA Kypca «O01as 1 HeopraHudeckasi XuMUsD» OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEJACTABICHUN: O MaTepHalbHOM €AMHCTBE MHpa, 3aKOHOMEPHOCTIX H
[M03HABAEMOCTH SIBJIEHUN MPUPOJBI, O MECTE U 3HAYEHUU XHMHHU B CUCTEME ECTECTBEHHBIX HAYK U €€ pOJH B
o0ecreueHn YCTOMYMBOTO PAa3BUTHA, B PEIICHUU MPOOJEM HIKOJIOTHYECKON, DHEPTreTUYSCKON M THUIICBOU



0€30MacHOCTH, B Pa3BUTHM MEAMILMHBI, CO3/JaHUM HOBBIX MAaTE€pPHAajOB, HOBBIX HCTOYHHMKOB JSHEpPrHH, B
o0ecreyeHnn paloHAIbHOTO IPUPOAONOIb30BAHUA, B (DOPMUPOBAHUM MHMPOBO33PEHMSI U OOLIEH KyJIbTYphl
YeJIOBEKa, a TAKXKE SKOJIOTHYECKH 000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3/J0POBBIO U IIPUPOJHOM cperie;

BIQJICHNEC CHUCTEMOM XHMMHYECKUX 3HAHMM, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIOIIME IOHATHS —
XMMHUYECKHI DJIEMEHT, aToOM, SIpO aToMa, HM30TOIbl, 3JIEKTPOHHAs 00oJioyka atoma, S-, P-, Od-aToMHBIE
opOuTan, OCHOBHOE M BO30YXAEHHOE COCTOSIHMSI aTOMa, TMOpUIN3aIHsl aTOMHBIX OpOuTaeil, MoH, MoJieKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIEHb OKUCJIEHMS, XUMHUYECKas CBs3b (KOBaJEHTHAas, WOHHas,
MeTaJuInYecKas, BOAOPOAHAsA), KpPHUCTAIJIMUECKass pelEéTka, XUMHUYECKas PEaklMs, pacTBOp, JEKTPOJIMTHI,
HEIJIEKTPOJIUTBI, DJJIEKTPOJMTHYECKAs JMCCOLMALMS, CTEIEeHb JIUCCOLMALMY, BOAOPOJHBIA IIOKAa3aTellb,
OKHCIIUTEb, BOCCTAHOBHUTENb, TEIUIOBOH 3((PEKT XMMUYECKOH peakluu, CKOPOCTb XMMHUYECKOM peakiuH,
XMMHUYECKOE PaBHOBECHUE; TEOPHUM U 3aKOHBI (TEOPHS AIEKTPOJIUTUYECKOW AUCCOLMALMU, MEPUOIUYECKHM
3akoH /[.1. MenneneeBa, 3aKkOH COXpaHEHHUSI MacChl BEUIECTB, 3aKOH COXPAHEHUs U IIPEBPALCHNSI SJHEPTUHU IIPU
XMMHUYECKHUX PEAKIMSIX, 3aKOH IIOCTOSHCTBA COCTaBa BELIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMUU, MUPOBO33PEHYECKUE 3HAHHUS, JIE)KAIUE B OCHOBE ITOHMMAHUS NPUYNHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUI; COBPEMEHHBIE IIPEJCTABICHUS O CTPOCHUHU BEUIECTBA HA AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM W HAaJIMOJIEKYJSIPHOM YPOBHSX; IIPEACTaBICHUS O MEXaHM3MaxX XHMMHUYECKUX pPEaKLuil,
TEPMOJMHAMHYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTSX HX IPOTEKaHUS, O XUMUYECKOM pPaBHOBECHUU,
pacTBOpax U JUCHEPCHBIX CUCTEMax; (DaKTOJIOTMYECKHEe CBEJEHHMsI O CBOMCTBaxX, COCTaBe, MOJYYEHUU U
0€30MacCHOM HCIOJIb30BAHUN BAXHEWITNX HEOPTaHWYECKHUX BEUIECTB B OBITY M NMPAKTUYECKOH JESTEIBHOCTH
YeJIOBEKa, OOIIMX HAayYHBIX MPUHLUIIAX XUMUYECKOTO IPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHHH: BBISBIATH XapaKTEpPHbIC TPU3HAKWA TMOHATHH, YCTaHABIMBATh HX
B3alMOCBA3b, HCIIOJIb30BaTh COOTBETCTBYIOUIME MOHATHS IPU ONHMCAHUM HEOPraHMYECKHX BEILECTB M HX
IIPEBPAILCHHUI;

c(OPMHPOBAHHOCTb YMEHUS MCII0JIb30BAaTh XUMHUECKYIO CHMBOJIMKY /ISl COCTaBJICHUs] (JOPMYJI BELIIECTB
U YpaBHEHUH XMMHUYECKUX peaknui, cucremarndeckyto HomeHkinarypy (IUPAC) u TpuBmanbHbIE Ha3BaHUS
OTJEJIbHBIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHSI ONPENEIATh BAICHTHOCTh U CTENICHb OKHCICHHS XUMUYECKUX SJIEMEHTOB B
COCJMHEHUSX, BHJ XUMHYECKONW CBA3M (KOBaJEHTHAs, HOHHAs, MeTalIM4yecKas, BOJOpPOJAHAs), THII
KPUCTAJUIMYECKON pEIETKH KOHKPETHOT'O BEILIECTBA;

C(OPMHUPOBAHHOCTh YMEHHUSI OOBACHATh 3aBUCUMOCTb CBOWCTB BEIIECTB OT BUAA XUMHUYECKOM CBSI3U U
TUMA KPUCTAUIMYECKOW pPEIETKH, OOMEHHBI U JOHOPHO-aKUENTOPHBIH MEXaHU3Mbl 00pa3oBaHUS
KOBaJICHTHOM CBSI3H;

c(OpPMUPOBAHHOCTh YMEHHUH: KJIacCU(UUIUPOBATh: HEOPraHMYECKHE BEIeCTBa [0 HUX COCTaBy,
XMMHMUYECKHE PEaKUUU IO Pa3jIMYHbIM INpU3HAKaM (YUCIy M COCTaBy pEarupyroollUX BEIIECTB, TEIUIOBOMY
3¢ (deKTy peakuuu, U3MEHEHHUIO CTEIEHEH OKUCIIEHHs 3JIEMEHTOB, OOpaTHMMOCTH, yYacTHIO KaTalu3aropa U
JpYyTHE); CAMOCTOSTEIbHO BBIOMpPATh OCHOBaHMSA M KPUTEPUM AJS KIACCU(UKALMU HM3Yy4aeMbIX BEIIECTB U
XUMHYECKUX PEAKIIUI;

c(OPMHPOBAHHOCTh YMEHUS PpacKpbIBaTh CMBICH Tepuoauyeckoro 3akoHa JI. WM. MengeneeBa u
J€MOHCTPHUPOBATh €T0 CUCTEMATU3UPYIOLTYI0, 00BSICHUTENbHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHI: XapaKTepHu30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB XMMHUYECKHX
3JIEMEHTOB MEPBOro—4yeTBEpTOro nepuoaos Ilepuonanueckon cucremsl .M. MenaeneeBa, uCnonab3ysi MOHATHS
«IHEPreTHYCCKUE YPOBHMY», «IHEPreTHYECKHE MOAYypPOBHM», «S-, P-, d-aTOMHBIC OpOUTANN», OCHOBHOE H
BO30YKIEHHOE HHEPreTHUECKUE COCTOSHHUS aToMa»; OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB
XMMHUYECKUX DJJIEMEHTOB M HUX COEAMHEHHMH mo nepuojgam u rpynnam llepuommueckoin cucremst [, WM.
Memnpeneena, BaJIeHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHUS UX 3JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh YMEHH: XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOICTBa BEIIECTB
pPa3IMYHBIX KJACCOB, MOJTBEPXKJaTh CYIIECTBOBAHWE TEHETUYECKOM CBS3M MEXKIy HEOpraHMYeCKUMHU
BELIECTBAMU C TOMOLIbI0 YPAaBHEHUI COOTBETCTBYIOIUX XUMHUUECKHUX PEAKIIM;

c(OPMUPOBAHHOCTh YMEHHUSl PACKPBIBaTh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKIuil
MOCPEJICTBOM COCTaBJICHHMS DJIEKTPOHHOTO OajlaHCca S3TUX peakuuil; peakuuid HOHHOrO oOMeHa MyTéM
COCTaBJCHHMS HX TOJHBIX W COKpPaUIEHHBIX HOHHBIX YpPaBHEHUH; peakUWid THIPOJIU3a; peaKIuid
KOMILIEKCO0Opa3oBaHus (Ha IpUMepe THAPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHHUSA);

c(OPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHHUsI XUMUYECKUX PEAKIHUHN ¢ yuyéToM
UX DHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTEP M3MEHEHUS CKOPOCTH XMMHUYECKON peaklnuu B 3aBUCUMOCTH OT



pa3nuyHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEUICHHS XMMUYECKOTO pPAaBHOBECHS MOJ BIMSHUEM BHEIIHHX
BozneiicTBuil (mpunnun Jle Harense);

c(OPMHPOBAHHOCTh yYMEHHUS XapaKTepPU30BaTh XUMHUECKHE pEaKIUH, JIeXKallde B OCHOBE
MPOMBIIIJICHHOTO TIOJYyYEHUS] CEpPHOM KHUCIOThI, aMMHaKa, OOIIMe Hay4yHble MPUHLUIB XUMHYECKUX
MIPOU3BOJICTB; IEJIECO0OPA3HOCTh MPUMEHEHUS HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH M B OBITY C
TOYKH 3PEHHUSI COOTHOILIEHUSI PUCK-TIOJIb3A;

c(OPMHPOBAHHOCTD BIIAJICHUSI CUCTEMOW 3HAHMW O METOAAX HAYYHOTO NMO3HAHUS SBICHUNA NMPHPOIBI —
HaOJto/IeHUe, W3MEpEeHUe, MOJIEIMPOBAHUE, HKCIEPUMEHT (pealbHbIH U MBICICHHBIN), HCIOJIb3YEMbIX B
€CTECTBEHHBIX HAayKax, YMEHUs IIPUMEHATb 3TH 3HAHUA IPU IKCIIEPUMEHTAIbHOM HCCIEIOBAaHUU BEIIECTB U
U1 OOBSCHEHUS XMMHUECKUX SBJICHHM, UMEIOIUX MECTO B MPUPOJIE, MPAKTUYECKOU JIEATEIbHOCTH YeI0BeKa U
B IIOBCEIHEBHOM KU3HMU,

chOpPMUPOBAHHOCTh YMEHHS BBIABIATH B3aUMOCBSI3b XMUMHUYECKMX 3HAHUM C TIOHATUAMU U
NPEJCTaBICHUAMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB /s 0ojiee OCO3HAHHOTO IOHMMAaHUS
MaTepualbHOr0 €IMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHUS TPOBOJUTH pPACUYETH: C HCIOIB30BAHUEM IOHATHH «MaccoBasi JO0JIs
BEIIECTBA B PAcTBOPE» M «MOJISIpHAS KOHIIGHTpAILMs»; MAacChl BEIIeCTBa MM 00bEMa raza 1o M3BECTHOMY
KOJINYECTBY BEILECTBA, MACCE WIN 00BEMY OTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB; TEIUIOBOro 3¢ dexra
peakluy; 3HAYEHUs BOJOPOIAHOTO IIOKA3aTeNsi PAacTBOPOB KHUCIOT M WLIENOYEH C M3BECTHOM CTENEHBIO
IMCCOIMAK; Macchl (00BbEMa, KOJMUECTBA BEIIECTBA) MPOIYKTa PEAKINUH, €CIIM OJHO U3 MCXOJIHBIX BEIIECTB
JaHO B BUJE pacTBOpa C OMpeAeNEHHOM MaccoBOM J0Jeil pacTBOPEHHOIO BEIIECTBA WM JaHO B U30BITKE
(uMeeT mpUMecCH); J0JIM BbIXOJA MPOAYKTa peaKIIMK; 0ObEMHBIX OTHOIIECHUH I'a30B;

c(OpPMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN SKCIEPUMEHT
(mpoBeneHKEe peakuii HOHHOTO 0OMEeHa, MOATBEPKIACHUE KaueCTBEHHOI0 COCTaBa HEOPraHUYECKUX BEIIECTB,
OTIpe/IeNICHUE CPeIbl PACTBOPOB BEILECTB C MOMOIIBI0 MHAUKATOPOB, U3YUCHHE BIMSHUS Pa3IHMYHbIX (PaKTOpPOB
Ha CKOpPOCTb XHMHYECKOW pPEaKLHH, DPEIICHHE OKCIEPUMEHTAIBHBIX 3a4ad4 I0 TemaMm «Metamwis» u
«Hemeramnel») ¢ coOmrofeHreM MpaBui O€30MacHOr0 oOOpalleHusi ¢ BeUIeCTBAMH M JIaOOpaTOPHBIM
obopynoBanueM, (GOpMyIHpOBaTH IENb HCCIECJOBAHUS, NPEACTABIATH B PA3IM4YHON (opMe pe3ynbTaThl
SKCIEPUMEHTA, aHAJIM3UPOBATh U OILIEHUBATh UX JOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHHUI: COOTIONATh MPaBUiIa MOJIH30BAHUS XUMHUECKOHN TIOCYI0H M JIA0OpATOPHBIM
o0opynoBaHuEM, OOpaIleHHs C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKLHUAMHU IO BBITOJIHEHUIO Ta00PaTOPHBIX
XUMHUYECKHUX ONBITOB, IKOJIOTMUYECKHU 11€JIECO00pAa3HOro MOBEJACHUS B OBITY U TPYAOBOM JAEATENBHOCTH B LENSIX
COXpaHEHUs1 CBOETO 30POBbs, OKPYKAIOLIEH MPUPOJHOM CpeIbl U JOCTHKEHHS €€ yCTOMYMBOIO Pa3BUTHA,
OCO3HaBaThb OIACHOCTh TOKCHYECKOrO JEWCTBUS HA JKMBBIE OPraHU3MbI ONPEIEIEHHBIX HEOPTaHMYECKHUX
BELIECTB, MOHMMas cMbIc nokaszarens [IJIK;

c(hOpMHUPOBAHHOCTh YMEHUU: OCYIIECTBIISAThH IICJICHANPABIECHHBIN MOUCK XUMHUYECKONW HHGOpMAIMH B
pa3NUYHBIX MCTOYHMKAX (Hay4yHas M YydeOHO-Hay4Has JUTepaTypa, CpelICTBa MacCOBOM HH(pOpMaIMH,
WuTepHer u apyrue), KpUTUYECKH AaHAIU3UPOBATh XUMUYECKYI0 HHQOpMalMio, nepepadaTeiBath €€ u
MCMOJIb30BaTh B COOTBETCTBHUHU C IIOCTABJICHHON y4eOHOH 3a/1auei.
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