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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHUM Ha YpPOBHE CpeHEro 0011ero oopazoBanus pa3padoTaHa Ha
ocHoBe @DenepanpHoro 3axkoHa oOT 29.12.2012 Ne 273-®3 «O06 oOpa3zoBaHuu B
Poccuiickoit denepanumny, TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS (denepaibHON
oOpa3oBaTenbHON TIporpaMmbl  cpemHero obmero obpaszoBanms (DPOII  COO),
npeacraBieHHbIX B DenepanbHOM TrocyJapCTBEHHOM O0pa3oBaTEIbHOM CTaHAAPTE
COO, c¢ yuérom Konmenmum mnpenogaBaHus y4yeOHOTO TMpeAMeTa «XUMUS» B
oOpa3zoBatenbHBIX OpraHuzanusx Poccuiickoii denepanuu, peannsyloUuX OCHOBHBIC
oOpa3oBaTeibHbIE MPOTrPaMMbl, M OCHOBHBIX TMOJIOXKEHUN «CTpaTeruu pa3BUTHS
BocriutaHusi B Poccuiickort @enepanuu Ha nepuon Ao 2025 roma» (Pacmopsbkenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJIOB K pa3pabOTKe MPOrpaMMbl IO XUMHH, K ONpPEEICHUIO 00IIeh
CTpateruu OOy4YeHUs, BOCIIUTAHUS U Pa3BUTHS OOYYArONIMXCS CPEICTBAMH Y4EOHOTO
npeamera «Xumus» g 10-11  kimaccoB Ha 0a30BOM  YpOBHE  COCTaBUIIU
koHuenryanbHble mnonoxkeHuss PrOC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJICpKaHMsl, pPE3yJIbTaToB oOOydeHUs] W TpeOOBaHMH K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

Xumuueckoe oOpa3zoBaHue, MOJTydaeMOe BBITYCKHUKaMH 0011e00pa3oBaTebHON
OpraHu3alliy, SIBISETCS HEOThEMJIEMOM YacThi0 MX 00pa3oBaHHOCTH. OHO CIIYXKUT
3aBEpPIIAIOIIMM 3TallOM peaju3alid Ha COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE
KJTFOUEBBIX LICHHOCTEN, IPUCYIIUX LETOCTHOM CUCTEME XUMHUECKOTO 00pa30oBaHusl. JTU
[IEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB MPUPOJbI, (OPMHUPOBAHUS MHPOBO33PECHUS U
oOmIel KyJabTyphl 4YENOBEKa, a TaKXKe JKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0pOBbI0 W TMpPUPOJIHON cpene. Peanusyercss xumudeckoe oOpa3oBaHME
oOyyJarommxcsi Ha YpOBHE CpeaHero oOIero oOpa3oBaHUsS CPEACTBAMH Y4EOHOTO
npeaMmeTa « XUMUs», CoJIep>KaHue U MOCTPOCHHE KOTOPOTO OMPEAEIIEHBI B TPOrpaMMe Mo
XUMHUHU C YYETOM CNeNM(PUKA HAYKU XUMUH, €€ 3HAUCHUS B MO3HAHWUU TPUPOJBI U B
MaTepUaIbHONW JKM3HH OOIIECTBA, a TakkKe C Y4ETOM OOIIMX IeJield W MPUHIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHETO 0011IeT0 00pa3oBaHus B
Poccuiickon ®@enepanumu.

XuUMHST KaK DJEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HIpaeT OcoOyl poyib B
COBpEMEHHOW IMBWJIM3AIMH, B CO3JJaHUM HOBOW 0a3bl MaTepHalbHOM KynbTypbl. OHa
BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PAIIMOHATFHOTO HAYYHOTO MBITIUICHHMS, B CO3/IaHUE
LEJIOCTHOTO TMPEACTABICHUS 00 OKPYXKAIoIEeM MHpE KaK O €IWHCTBE MPUPOJIbI U
4yeJioBeKa, KOTopoe (QopMUpyeTcsi B XMMHUHM Ha OCHOBE MOHMMAaHHUS BEIIECTBEHHOTO
COCTaBa OKPY’KaIOIIEro MUPa, OCO3HAHUS B3aUMOCBSI3U MEXAY CTPOCHHEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMH 00JaCTSIMU IPUMECHEHHUS.

TecHo B3aUMOJACHCTBYS C JAPYTMMU €CTECTBEHHBIMU HayKamMu, XHUMHS CTaja
HEOTHEMJIEMON YacTbl0O MHUPOBOM KYyJIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCHEUIHOTO



Tpyda W OKU3HHM Kaxjaoro ujeHa oOmiectBa. CoBpeMeHHass XUMHS Kak Hayka
co3uaTenbHasl, Kak HayKa BBICOKMX TEXHOJOTHI HampaBieHa Ha pelIeHHe riI00albHbIX
po0JIeM YCTOMYHUBOTO Pa3BUTHUS YCTIOBEYECTBA — CHIPHEBOM, SJHEPTECTUICCKOM, TIMIIICBOM,
HKOJIOTUYECKOI 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cooTBeTcTBUM € OOIIMMHU LEISIMU U IPUHIIMIIAME CPEAHET0 00111eT0 00pa30BaHUs
comepkanne mnpenmera «Xumus» (10—11 kiaccel, 0a30BbIA ypOBEHb HU3YUYEHUS)
OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY OOyUYarOIIUXCS,
HEOOXOJAMMYIO WM [l BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEUIHOTO
BKJIFOUEHHS B ’KU3Hb COIIMYMA, MPOJOJKEHUSI 00pa30BaHus B Pa3IMYHBIX 001acTsIX, HE
CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMHUEH.

CocTaBnsOIKUMU peaMeTa « XUMHS» SIBISI0TCS 0a30Bble Kypchl — «Opranndeckas
xumus» U «O01as 1 HeopraHu4eckasi XMMHs, OCHOBHBIM KOMIIOHEHTOM COJICpKAHUS
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUH MO HEOPraHU4eCcKou
XUMHHA (C BKJIIOYEHMEM 3HAaHUM U3 OO0IIed XWMUU) U OpPraHUYEeCKOM XUMHH.
®opMUpOBaHUE JAHHOW CHUCTEMbl 3HAHUW TPU HM3YyYEHHUU MpeAMeTa O00ECIeurBaET
BO3MOYKHOCTh PACCMOTPEHHMSI BCETO MHOT000Opa3us BELIECTB HA OCHOBE OOLIUX MOHSATHUH,
3aKOHOB Y TEOPUN XHMUHU.

Crpykrypa conaepxaHus KypcoB — «Opranumdeckas xumus» u «OOwmas u
HEOpraHuyecKas XuMus» copMUpOBaHa B IPOrpaMMe 110 XUMHUH Ha OCHOBE CUCTEMHOTO
NOAXO0/Ja K U3YYEHUI0 Yy4yeOHOro Marepuaia U OOyCIIOBJIE€HAa HCTOPUYECKHU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUM HA ONPENEIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B
KypCce€ OpPraHMYeCKOW XMMHH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKOMN
TEOPHUH CTPOCHMS OPIraHMYECKUX COCAMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMHUUYECKHUX U
AJIEKTPOHHBIX MPEJCTaBICHUNA O CTpoeHUH BeulecTB. CBeneHust 00 n3ydaeMbIX B Kypce
BEILECTBAX JAIOTCS B PA3BUTHUU — OT YTJIEBOAOPOJIOB JO CIIOKHBIX OHWOJOTHYECKU
aKTHUBHBIX COCIMHEHMM. B Kypce OpraHn4eckom XHMHH TOJy4alOT pPa3BUTHE
chopMHUpOBaHHBIC Ha YypPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs II€pBOHAYAIILHBIC
IPEJCTaBICHUS O XUMHYECKOM CBS3M, KJIAaCCHU(PHUKAIMOHHBIX NpPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[lon HOBBIM yrjaoM 3peHHss B mOpeaMere «Xumus» 0a30BOro  ypoBHS
paccMaTpUBAeTCs HM3YYEHHBII Ha YpOBHE OCHOBHOrO oOOLIEro 00pa3oBaHUs
TEOPETUYECKUI MaTepuan U (akTOJOTMYECKHE CBEACHMS O BELECTBAX M XMMUYECKOU
peakuu. Tak, B 4aCTHOCTH, B Kypce «O0111as 1 HeopraHuueckast XUMHsD) 00y4aronumcst
MIPENOCTABISACTCS BO3MOYKHOCTh OCO3HATH 3HAYEHUE NEPUOJMYECKOTO 3aKOHA C
OOILIETEOPETUYECKUX U METOHOJIOTUYECKUX MO3UIMUHN, TIy0Ke MOHSITh MCTOPUYECKOE
u3MeHeHre (QYHKIMA HTOro 3aKkoHa — OT 0000marmeil 10 OOBICHAIONICH U
MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMKW O BaXHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOECHHH,
CBOMCTBAaX MU NPUMEHEHUHU, a TAKXKE€ O XUMHUYECKUX pPEAKLUMIX, MX CYIIHOCTH H



3aKOHOMEPHOCTSX MPOTEKaHus AomnoiHseTcs B Kypcax 10 u 11 kiaccoB aneMeHTamMu
COJIep>KaHMsl, UMEIOIIUMU KYJIbTYPOJOTHUECKUN U MPUKIAAHON XapaKTep. DTU 3HAHUS
CIIOCOOCTBYIOT TIOHMMAHHIO B3aMMOCBSI3H XHUMHUH C APYTHMH HayKaMH, PACKPBIBAIOT €&
poJib B TO3HABATEIILHOW W MPAKTUYECKON NIEATENTbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT
BOCITUTAHUIO YBAKEHUS K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUUYECKUX
MPUJIOKEHUN XHUMHH, MOMOTaloT BBITYCKHUKY OpPUEHTHUPOBATHCA B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSA3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICIHBATH
uH(OPMAIUIO U IPUMEHSTH €€ JIJIsl TIOTOTHEHUS 3HAHUM, pEelIeHUs] UHTEIICKTYalIbHBIX
U DKCIEPUMEHTAIBHBIX MCCIIEOBATEIbCKUX 3a7ad. B 1enoMm coaepkaHue y4uyeOHOTro
npeaMeTa «XuMus» JaHHOTO YPOBHS M3Yy4Y€HHS OPUEHTUPOBAHO Ha (OpMUpOBaHHUE Y
00YYarOIINXCSI MUPOBO33PEHYECKON OCHOBBI IS TOHUMAaHUS PUITOCOMCKUX UACH, TAKUX
KaK: MaTepUalbHOE E€IWHCTBO HEOPraHWYECKOr0 M  OpPraHMYecKOro MHpa,
OOyCJIOBJIGHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U CTPOCHHEM, IO3HAaBAEMOCTh
MPUPOIHBIX SIBICHUM MyTEM SKCIIEPUMEHTA U PEHICHUS IPOTUBOPEUUN MEX]Ty HOBBIMU
(dbakTaMu U TEOPETUUYECKUMHU MPEANOChUIKAMU, OCO3HAHHME POJIM XUMHUHU B PEIICHUU
HKOJIOTUYECKUX MPOOIJIeM, a TakkKe MpoOJeM COEpeKEHUs IHEPIeTUYECKHX PECYPCOB,
CBIPbsI, CO3JJaHUS HOBBIX TEXHOJIOTUH U MaTepHasoB.

B muiane pernieHus 3aj1ady BOCIUTAHUS, PA3BUTHS M COLIMAIIM3AIMN O0YYAIOIINXCS
MPUHATHIE TPOTPAMMON IO XUMHUH MTOAXO/IbI K OMPEAECIECHUIO COAEPKAHUS U IOCTPOEHUS
npeaMera mpeaycMaTpuBalOT (POpMHUPOBAHUE YHHUBEPCAIbHBIX YYEOHBIX JCHCTBUM,
MMEIONTMX 0a30BOE 3HAUEHUE JIJISl Pa3IMYHBIX BUJOB JEATEIbHOCTU: PEIICHUS TPoOIieM,
MOKCKa, aHaJIn3a U 00paboTKN UHPOpPMAIIMK, HEOOXOIUMBIX JJI TPUOOPETEHUS OIbITa
IPAKTUYECKOM U HCCIIEAOBATEIIbCKOU JIEITEIPHOCTH, 3aHUMAIOUIECH BAa)XXHOE MECTO B
MO3HAHUU XUMUH.

B npaktuke mnpenomaBaHus XUMHUU KaK Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CpeaHEro oO0uiero oopa3zoBaHMs, MPU OINpeaeTICHUN
COJIEpKATeIbHOM ~ XapaKTePUCTUKU IeJied M3y4eHHs] TpeaMeTa HalpaBJICHHEM
MEPBOCTENICHHOW 3HAYUMOCTH TPAAMIIMOHHO Tpu3HAETCs (opmMupoBaHHE OCHOB
XUMHUYECKON HAayKu Kak oOO0JacTHU COBPEMEHHOIO €CTECTBO3HAHMS, IPAKTUUYECKOU
JEATEeIbHOCTH 4YeJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. C
METOJUYECKON TOYKU 3PEHUS TAKOU MOJX0]T K ONPESTICHUIO eI U3ydeHus MpeaMeTa
SIBJISICTCSI BIIOJIHE OTIPABJIAHHBIM.

CoryiacHO TaHHOUW TOYKE 3PEHMSI TJIaBHBIMU IEJISIMU U3yUEHUS MTPEAMETa « XUMHUS
Ha 6azoBoM ypoBHe (10 —11 kJ1.) sBISIFOTCS:

e (opMUPOBAHUE CUCTEMbl XMMUYECKUX 3HAHUN KaK Ba)KHEUINIEH COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHpPA, B OCHOBE KOTOPOH JIEKAT KIIFOYEBHIE
MOHATHS, (yHIAMEHTAJIbHBIEC 3aKOHBI 1 TEOPUH XUMHUHU, OCBOCHHUE S3bIKA HAYKH,
YCBOCHHE Y IOHUMAaHUE CYIITHOCTH JJOCTYITHBIX 0000IIEHIIT MUPOBO33PEHYECKOTO
XapakTepa, 03HaAKOMJIEHHE ¢ UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHHUS;



e (opMHUpOBaHHE U PA3BUTHE NPEJACTABICHUNA O HAYYHBIX METOAAX IO3HAHUS
BEIIECTB U XUMHYECKHX pEaKUud, HeOOXOTUMBIX ISl IPUOOPETEHHS] yMEHHUN
OpPUEHTHPOBATHCSI B MUPE BEUIECTB U XUMUYECKUX SBJICHUH, UMEIOLIUX MECTO B
IpUpoe, B IPAKTUYECKON U MOBCETHEBHOM JKU3HU;

e Ppa3BUTHE YMEHHMU M CIOCOOOB JCSITEIHHOCTH, CBS3aHHBIX C HAOIIOACHHUEM U
OOBSICHEHHEM XUMUYECKOTO HKCIIEPUMEHTa, COOMI0OCHIEM MpaBUl O€30MacHOTO
oOparieHus ¢ BEIeCTBaMHu.

Hapsny c »TuM, copep:karenbHas XapaKTepUCTUKA IIeNiell W 3aJad H3ydeHUs
npeaMera B MporpaMMe IO XMMUW YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBHH C
HOBBIMHM TIPHOPUTETAMH B CHCTeME cCpeaHero oomero obOpaszoBanusa. CerogHs B
NPENoAaBaHUM XUMHUH B OOJbIIEH CTENEeHW OTAAETCS MPEANOYTEHHE MPaKTUYECKOU
KOMIIOHEHTE COJIep)KaHusi 0OydeHHUs, OPUEHTHUPOBAHHONW HAa TOJTOTOBKY BBITYCKHUKA
o01ieoOpa3oBaTelbHOM  OpraHM3allMM, BJIAQJCIOIIEro HE Ha0oOpoM 3HaHWM, a
(YHKIIMOHAJIBPHOW TIPAaMOTHOCTBIO, TO €CTh CIIOCOOAMM WU YMEHUSIMH aKTHUBHOIO
MOJTyYeHUS 3HAHUI U MMPUMEHEHHS WX B PEabHON >KU3HH IS PEIICHUS MPAKTUIECKIX
3a1ad.

B cBsi3u ¢ 3TUM TpH M3y4YEHUH TMpeAaMeTa «XUMHs» TOMHHUPYIOIIEee 3HaYCHHE
IpUOOPETAIOT TaKUe LEeNU U 331a4H, KakK:

ajanrtanus OOy4YaroIIMXCS K YCJIOBUAM JIMHAMUYHO pPa3BUBAIOILErOCS MHpa,
dbopMUpOBaHNE WHTEIIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHUEM,;

dhopMUpOBaHUE y 00YUYAIOITUXCS KIFOUEBBIX HABBIKOB (KJITFOUEBBIX KOMIICTCHIIHH),
UMEIOUINX YHHUBEpPCAIbHOE 3HAUYEHUE JJISl Pa3IMYHbIX BUJOB JEATEIBHOCTH: PEIICHUs
npoOieM, TMOUCKa, aHaidu3a W O00paboTKM HHPOPMALMH, HEOOXOAUMBIX IS
npUOOpeTEHNs OTMbITa ACSITENFHOCTHA, KOTOpas 3aHMMAaeT BAaYKHOE MECTO B MO3HAHHH
XUMHH, a TakKe A OLIEHKH C TO3ULUN HKOJIOTMYECKOM O0e30macHOCTH XapakTepa
BJIMSIHUSL BEILLECTB M XUMHUYECKHX IPOLIECCOB HAa OPraHu3M YeJOBEKa W NMPUPOAHYIO
cpeny;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HWHTEIJICKTyallbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN 00yYaroluXxcsi: CHOCOOHOCTH CaMOCTOSITENIbBHO NPUOOpPETaTh HOBBIE
3HAaHUS [0 XMMHUU B COOTBETCTBUHU C >KU3HEHHBIMH NOTPEOHOCTSIMH, HCIIOJIb30BAThH
COBpeMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH JJIs TOMCKA U aHAJIM3a Y4eOHOM U HayyHO-
TOMYJISIPHON MH(DOPMAIIMKA XUMHYECKOTO COJIEPIKaHMU S,

dbopMupoBaHHE W pa3BUTHE y OOYYAIOUIUXCA ACCOIMATHBHOTO U JIOTUYECKOTO
MBILUICHUSI, HAOJIIOAATEIbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpbIe OCOOEHHO
HEOOXOJMMBbI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHHUM U MPOBEACHUH XUMHUYECKOIO
IKCIEPUMEHTA;



BOCITUTaHUE Y 00YJaIOMUXCsl YOSKIEHHOCTH B TYMaHUCTHYECKOW HAPABJICHHOCTH
XUMUH, €€ BaXHOM pOIM B PEIICHUH TJI00aTBHBIX MPOOJIEM PAIMOHAIBEHOTO
MPUPOONIOIH30BAHNS, TIOMOJHEHHSI JHEPTEeTHYECKUX PECYpPCOB M COXPAHCHHS
IPUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOTUMOCTH OEpEeKHOTO OTHOIICHUS K
IpUpOJIE M CBOEMY 3J0pPOBBIO, a TaKXKe TMPUOOPETCHUS OTbITAa HCIIOJIH30BAHUS
MOJIYYCHHBIX 3HAHWH IS TPUHITHS TPAMOTHBIX PEIICHUN B CUTYAIlUSIX, CBSI3aHHBIX C
XUMUYECKUMH SIBICHUSIMHU.

B yuebHOM miaHe cpemHero oOmiero oOpa3oBaHHs MpeaMeT «XUMUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00macTu «EcTecTBeHHO-HAYyUHBIC TPEAMETHI.

OO1iee 4yMCIIO 4YacoB, OTBEACHHBIX IJIi M3YYEHHs XUMHUU, Ha 0a30BOM YpOBHE
cpeaHero ooOiiero oopazoBaHusi, coctaBisieT 68 yacoB: B 10 kimacce — 34 yaca (1 yac B
Henenmo), B 11 kimacce — 34 gaca (1 yac B Heneno).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[Ipenmer opraHMYecKOW XHMUHU: €€ BO3HUKHOBCHHUE, PA3BUTHUE WU 3HAYCHHE B
MOJyYCHUH HOBBIX BEIIECTB M MaTepUalioB. Teopuss CTPOCHUS OPraHUYECKUX
coenunenuii A. M. bytiiepoBa, e€ ocHOBHbIe ToJIoKeHUS. CTpYKTYpHBIE (OPMYIIbI
OpraHWYECKUX BELIECTB. ['oMonorus, nzomepus. XUMHUUECKasl CBA3b B OPraHUYECKHX
COEIMHEHUAX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o Kiaccudukanuu opraHuueckux BemiecTB. Homenkiarypa
OPraHUYECKUX COCIMHEHUH (CUCTEMaTHYeCcKas) U TPUBHAIbHBIC Ha3BAHUSI BaXKHEUIIIMX
MPEACTABUTENIEH KJIACCOB OPTaHMYECKUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl M3YYEHHsI BEIIECTB H HUX NPEBpALICHUN:
O3HaKOMJIEHHE ¢ 0o0Opa3llaMH OpPraHUYECKUX BEIIECTB M MaTepHallaMH HAa MX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OpPraHMYECKUX BEIIECTB, HAOMIOJEHHE U ONUCAHUE
JIEMOHCTPAIIMOHHBIX OTIBITOB IO MPEBPAILCHUIO OPTAaHUYECKUX BEIIECTB MIPU HArPeBAHUU
(ruaBrieHue, 0OyrJIMBaHUE U TOPEHHUE).

Yriesoaopoabt

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAl. MeTaH U 3TaH — MPOCTEUIINE
MPEJCTABUTENIN AJIKAHOB: (PU3UYECKUE U XUMUYECKHUE CBOMCTBA (pEeaKlMK 3aMeIIeHUs U
TOpPEHHs), HAXOXKIEHUE B PUPOAE, MOJyYCHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKUW PsAld. ODTWIEH U MPONUJIEH —
MPOCTEUINE TPEICTABUTENN AIKEHOB: (PU3MUYECKUE U XUMUYECKHUE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUApaTalldd, OKHUCJICHUS U TOJUMEpPHU3AINN),
MOJy4YEHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u wMetunOyraaueH-1,3: cTpoeHue, BaKHEUIIHE
XUMHUUYECKUE CBoOWcTBa (peakuus mnonumepusanuu). lloydyeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTUYECKUIN psif. AUETUeH —
MPOCTEHIIINI MPEICTaBUTEIh AJIKHHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMHUYECKUE
CBOMCTBa (peakuuu THAPUPOBAHUS, TaJOTC€HUPOBAHUSA, THUApPATALMU, TOPEHUs),
MOJyYE€HHE U IPUMEHEHHUE.

Apenbl. beH3ou: coctaB, cTpoeHue, PU3NUECKHUE U XUMUYECKUE CBOMCTRA (peaKIuu
raJIoreHUPOBAaHUS W HUTPOBaHMS), TOJIYyYE€HHE U TpUMEHeHue. Tonyon: cocmas,
cmpoeHue, @uauueckue U XuMueckue Ceoucmea (peakyuu 2ai02eHUposaHus U
HUMPOBAHUs), noayyenue u npumernerue. TOKCUUYHOCTh apeHOB. ['eHeTHyeckas CBSA3b
MEXK]y YIIE€BOAOPOJAMHU, MIPUHAIIEKANTUMHU K PA3TUYHBIM KJIACCaM.



[TpupoHbIe UCTOYHUKHU YIIIeBOAOPOA0B. [IpuponHsblii ra3 u monyTHble HeTAHbIE
ra3el. Hedtpb 1 e€ mpoucxoxaenue. CriocoOsl nepepadoTku HeTH: eperoHka, KPEKUHT
(TepMUYeCKH, KaTanuTUYeCKuil), mupoiu3. I[IpoaykTel mnepepaboTku HepTH, HX
IPUMEHEHUE B TNPOMBINUIEHHOCTH W B ObITy. KamMeHHBIH yroibp M NPOAYKTHI €ro
nepepadoTKHU.

OKCIEepUMEHTAIbHBIE METOABbl H3y4YEHUs BEIIECTB W HUX NPEBPALLCHUMN:
O3HAaKOMJIEHHE ¢ 00pasllaMy MJIaCTMAacC, KayuyyKOB U pe3uHbl, Koyutekiun «HepTte» u
«YTrosb», MOIECIMPOBAHUE MOJIEKYJ] YIJIEBOAOPOJOB M TAJIOr€HONPOU3BOIHBIX,
IPOBEJCHUE IPAKTUYECKOW PabOThl: OJyUYEHUE ITUIIEHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérurle 3amaun.

Brrancnenus mo ypaBHEHUIO XUMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOAHOTO BEIIECTBA WM TMPOAYKTa pEaKIMH 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELECTB WM NIPOAYKTOB PEAKIIUH).

Kucnopoaconepxaiue opranuyeckue CoOeUHEHUS

[IpenenbHbIE OTHOATOMHBIE CIUPTHL. METaHOII ¥ 3TAHOJ: CTPOEHUE, PU3HUUECKHUE U
XUMHUYECKHE CBOMCTBA (pEaKUHMH C AKTUBHBIMU METaJUIaMH, TajJOr€HOBOAOPOJIaMH,
ropeHue), MpuMeHeHne. BoaopoaHbie CBSA3M MEXAY MOJIEKyJaMu crnupToB. JleiicTBue
METaHOJIA ¥ 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaromMHsie CIUPTHI. DTHICHIVIMKOIb U TIULEPUH: CTPOEHUE, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO WLIEJIOYHBIMH METajulaMH, KaueCTBEHHas
peaKkiusi Ha MHOTOATOMHbIE CUpThI). JleficTBUe Ha opraHu3M 4YenoBeka. [IpumeneHue
IIIALEPUHA U STUJICHIJIMKOJIS.

deHom: CTPOCHUE MOJICKYIIbI, PU3MICCKUE M XMMUYECKHE CBOMCTBA. TOKCHYHOCTD
dbenona. [Ipumenenue deHoma.

Anbnierusibl U kemonsvl. DopMalIbIETU/I, AllETANIBICTUI: CTPOEHUE, (DU3nUecKue u
XUMHUUYECKHUE CBOMCTBa (pEakiuu OKHUCJICHUS W BOCCTAHOBJICHMS, KAaYECTBEHHbBIC
peakiuu), MoJIy4eHHEe U MPUMEHEHUE.

OAHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIC KUCIOTH. MypaBbHMHAs M YKCyCHas
KHUCJIOTBL: CTpOEHUE, (PU3NYECKHe U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00IIME AJId Kiacca
KUCJIOT, peakuusi drepudukanuu), moiaydyeHue u npuMeHenue. CrTeapuHOBas U
OJICMHOBAsI KMCJIOTHI KaK MPEJCTABUTENIM BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak coiu
BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JIEUCTBHE.

Crnoxxnbple d(pUpbl KaKk MPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. [ MAPONIN3 CIOKHBIX
a¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupoB. bruongornyeckas poiib KUPOB.

VYrneBonbl: cocTaB, KiacCcUPUKaLUs YrieBOAOB (MOHO-, JU- U MOJHCAaXapuibl).
['mroko03a — mpocTelIMii MOHOCaXapu: 0COOCHHOCTH CTPOSHUS MOJIEKYJITbI, (PU3UIECKUE
U XUMHYECKHE CBoOWcTBa (B3ammopeicTtBue ¢ ruapokcuaoM meau(ll), oxucienwue
aMMUa4YHBIM pacTBopoM okcuma cepedbpa(l), BoccranoBieHue, OpOKEHHE TIIOKO3bI),



HaxXOXJEHUE B MPHUPOJC, TPUMEHEHHE, Ouosornueckas posb. DotocunTtes. OpykTo3a
KaK U30Mep TITIOKO3BI.

Kpaxman wu nemmonosa kak NpupoAHbie moiuMepbl. CTpoeHHe Kpaxmana |
1EeJUTI0N103bl. PU3NYECKHEe U XUMHUYECKHE CBOMCTBA KpaxMala (TUIpOIu3, KauecTBeHHAas
peaKIMs C HOJIOM).

DKCHepUMEHTAIBHBIE METOABl M3yYEHUsS BEIIECTB W WX TPEBPAIICHUA:
MIPOBEICHNE, HAOIIOICHUE U OTIMCAaHUE IEMOHCTPAIIMOHHBIX ONBITOB; TOPEHHUE CITHPTOB,
KAueCTBEHHbIC PEaKIMd OJHOATOMHBIX CHUPTOB (OKHUCIIEHHE JTaHOJIa OKCHUIOM
menu(ll)), MHOroaTOMHBIX CHHPTOB (B3aUMOJICUCTBUE TIIMIICPHHA C TUIPOKCHIOM
menu(ll)), ampaerugoB (OKHCIEHHME aMMHAyHBIM pPacTBOpoM okcuaa cepedpa(l) wu
rugpokcugom  Menu(ll), B3aumopeiicTBUe Kpaxmaia C  HMOJAOM), MPOBEJICHHE
PAKTHYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KHUCIOTHI.

Pacuérnbie 3aauu.

Boruncienus mo ypaBHEHUIO XMMUYECKOM peakiuu (Macchl, 00bEMa, KOIMYeCTBa
UCXOAHOTO BEIIECTBA WJIM TMPOAYKTa pPEaKIMH 10 HU3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIIH MPOJTYKTOB PEAKIIHH ).

A3oTconepKale OpraHn4eckKiue COeTMHEHNS.

AMMHOKHUCIOTHI Kak amM(OTEpHbIE OpraHuYeckue coeauHeHus. dusnyeckue u
XUMHUYECKHE CBOMCTBA aMHMHOKHUCIIOT (Ha mpUMepe riuiHa). buonoruueckoe 3HaueHue
aMUHOKHUCTOT. [lenTums!.

benkn kak mpUpOIHBIE BBICOKOMOJIEKYJSIPHBIC coeawHEeHHs. [lepBudHasd,
BTOPHUYHAS U TPETUYHAS CTPYKTypa OeKoB. XUMUYECKUE CBOMCTBA OEJIKOB: THAPOIIN3,
JIeHATypallys, KaueCTBCHHbIC PEaKIIUU Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOJAbl H3Y4YEHHUS BEIIECTB U WX IPEBPAIICHUIA:
HAOIOZICHUE W OIMUCAaHWE JCMOHCTPAIIMOHHBIX OTBITOB: JEHATypanus OEIKOB TIPH
HarpeBaHWM, [IBETHBIC PEAKIINHA OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIE TIOHSTHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHb TTOJTMMEPHU3AITIH, CPETHSS MOJIEKYJIIIpHAs Macca.
OcHOBHBIC METO/BI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHCHHN — TOJUMEpPHU3alus 1
MOJTUKOH/ICHCAITHSI.

OKCnepUMEHTAIbHBIE METOAbl H3y4YeHUs BEIIECTB U WX IPEBPAIICHUIA:
O3HAKOMJICHHE C O00pa3laMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.

Peanuzanusi MEXNpeIMETHBIX CBA3EH MpH M3YUYECHHH OpPraHu4eckod xumuu B 10
KJIAaCCE OCYIIECTBISIETCS 4Yepe3 HKCMOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TaK W TIOHATHUM, SBISIONIMXCA CUCTEMHBIMU JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.



OO1ue ecTeCTBEHHO-HAy4YHBIE TOHSATHUS: SIBIIEHUE, HAy4YHBIA (PakT, rumoTesa,
3aKOH, TEOpHs, aHAJIW3, CUHTE3, KiIaccuukaius, NEepPUOAUYHOCTb, HAOIIOEHUE,
U3MEpEHHe, IKCIIEPUMEHT, MOJICTIHPOBAHHE.

dwusuka: mMatepus, SJHEPTHsl, Macca, aTOM, JJICKTPOH, MOJIEKyJa, SHEPTeTUICCKUI
YpOBEHB, BEIIECTBO, TENO, O0BEM, arperarHoe COCTOSHHE BEIIECTBA, (PU3UUECKHEC
BEJTUYMHBI U SUHUIIBI UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTEe3, OMOJIOTHYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIIECBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHEpanbl, TOpPHBIC MOPOJBI, TOJE3HBIE HCKOMAeMbIe, TOILIUBO,
PECYPCHI.

TexHonOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlMOHATIBHOTO MHUTAHUS, MOIOIIHE
CpEeICTBA, IEKApPCTBEHHBIE U KOCMETUYECKHE MperapaThl, MaTepHAaIIbl U3 HCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHUECKUI 31eMeHT. AToMm. Sipo aToMa, M30TOMBI. DJIEKTPOHHAs 000JIOYKa.
DHEepreTUYecKre YpPOBHH, IMOMYPOBHH. ATOMHBIC OpOWTamM, S-, P-, d- DIIEMEHTBHI.
Oco0eHHOCTH pacrpeesieHUs JIEKTPOHOB MO OpOUTANISIM B aTOMaX 3JIEMEHTOB MEPBBIX
YEeThIPEX MEPUO0B. DIESKTPOHHAS KOH(PUTYypallsi aTOMOB.

ITepuonnueckuii 3akoH u [lepuonnyeckas cucrema XuMuyeckux snementoB /. U.
MenneneeBa. CBA3b epHOINYECKOr0 3aKkoHa U [leproanyeckoil cucTeMbl XUMUYECKHUX
anemeHToB J[. WM. MeHnngeneeBa ¢ COBPEMEHHOM TEOpPUEUW CTPOECHUS ATOMOB.
3aKOHOMEpPHOCTH WM3MEHEHHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB W 00pa3yeMbIX HMHU
MPOCTBIX M CJIOKHBIX BEUIECTB MO TPYyIIAM U MEPUOJaM. JHAYCHUE MEPHOIAUYECKOTO
3aKOHA B PA3BUTUHU HAYKH.

CrpoeHue BemecTBa. XMMHUECKas CBI3b. BUbl XUMHUUYECKOW CBA3U (KOBAJEHTHAS
HEMOoJsIipHAsE W TOJISIpHAsi, HWOHHAs, MeTauimdeckas). MexaHu3Mbl 00pa30oBaHUs
KOBQJICHTHON XMMHUYECKOU CBA3M (OOMEHHBIN U JIOHOPHO-aKLEeNTOpHBIN). BomopoaHas
CBsI3b. BaleHTHOCTH. DJIEKTPOOTPUIATEILHOCTh. CTENeHb OKUCICHUs. VIOHBI: KAaTHOHBI
Y aHUOHBI.

BemiectBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IMOCTOSIHCTBA
COCTaBa BEUIECTBA. THUIMbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THUIIA KPUCTAJNINYECKON PELIETKH.

[TonsiTe 0 aucniepcHbIX cuctemax. ICTUHHBIE M KOJUIOUIHBIE pacTBOPbL. MaccoBas
JIOJIS1 BEIIECTBA B PACTBOPE.
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Knaccudukanus Heopranmueckux coeanHeHuid. HomeHkmaTypa HeOpraHMUECKUX
BelllecTB. ['eHeTMyeckass CBSI3b HEOPraHMYECKUX BEUIECTB, MPUHAMIEKANUX K
Pa3JIMYHBIM KJIACCaM.

Xumuueckas peakius. Kiiaccupukanus XMuMUYECKUX peakivii B HEOpraHUu4ecKon
U OPraHMYECKON XMMHUHU. 3aKOH COXPAHEHMS MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAIICHUS SHEPTUU NTPU XUMUUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBHCHUMOCTh OT pPa3nuyHbIX (axTopoB. OOpaTuMbIe
peakuun. XuMuueckoe paBHoBecue. MakTopsl, BIUSIONINE HA COCTOSTHUE XUMUYECKOTO
paBHoBecus. [Tpunnun Jle [larense.

Dnektponutuyueckas auccouuanus. CuibHble U ciabble anekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTETLHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOAbl MW3YYEHHsSI BEIIECTB H HUX NPEBpALICHUN:
neMoHcTpanust Tabmui «lleproguyeckas cucrtema xumuueckux osnemeHTtoB JI. U.
MenneneeBay, H3y4eHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK, HaOIIoACHUE U
OMHUCAHUE JEMOHCTPAIIMOHHBIX M JaO0OPATOPHBIX OMBITOB (Pa3JIoKEHUE MEPOKCUIA
BOJOPOJa B IPUCYTCTBUM KAaTaJIM3aToOpa, ONPENEIICHUE CPEIbl PACTBOPOB BELIECTB C
MOMOIIIbIO YHUBEPCAIILHOTO HHJIMKATOpa, PEAKIMM HOHHOTO OOMEHa), MpOBEJCHUE
MPaKTUYECKON paboThl «BnusiHUe pa3iuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
pPEAKLIUMNY.

Pacuérnblie 3anaun.

Pacué€rel o ypaBHEHHUSIM XMMUYECKUX PEAKLUM, B TOM YHUCJIE TEPMOXUMHUYECKUE
pPacy€Thl, pacu€Thl C UCIOJIB30BAHUEM MOHSATHS «MAacCOBas JI0JIs1 BELIECTBAY.

Heoprannuyeckasi xumus

Hewmeramnel. Ilonoxxenue HemertamnoB B [lepuoguueckoil cucremMe XHUMHUYECKUX
anemeHToB [I. 1. MeHaeneeBa 1 0COOEHHOCTH CTpOeHUs aTOMOB. PU3nUecKue CBOMCTBA
HEMETAJUIOB. AJUIOTPOIUS HEMETAJJIOB (Ha MpUMEpe KHUCIopona, cepbl, docdopa u
yTIAEpoa).

XUMUYECKHE CBOWCTBA BaXKHEHIIUX HEMETAUIOB (TajJOT€HOB, CEphl, a30Ta,
dbocdopa, yriaeposa U KpeMHHUSI) U UX COCTUHEHHM (OKCHAOB, KHUCIOPOICOACPKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramibl. Ilonoxenune wmeramnoB B Ilepuognyeckonl cHCTEME XUMHUUYECKHUX
anemenToB JI. 1. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JI0YEK aTOMOB
MetauioB. OO6mme  gusnueckue  cBoiicTBa  MeTaiyioB.  CrjiaBbl  METaJIOB.
DNEKTPOXUMUUYECKUIN Pl HAMTPSYKEHU METAJIIOB.

XUMHUYECKHE CBOMCTBA BaXKHEUIIIMX METAJUIOB (HATpU, Kaaui, KaJlbIUi, MarHui,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO61me crocoObl MoTy4eHust MeTaJioB. [I[puMeHeHre MeTamioB B ObITY U TEXHUKE.
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DKCIepUMEHTAJIbHBIE METOAbl U3YUEHUs BEUIECTB M WX MPEBPAICHUN: U3yUEHUE
KoJutekiuu  «Metamiel W CIUIaBbI»,  OOpa3loB  HEMETAUIOB,  pEIICHUE
OKCIIEPUMEHTAJILHBIX 3a/ad, HAONIOJACHHE ¥ OINHWCAHWE JIEMOHCTPAIIMOHHBIX W
Ja00paTOPHBIX OMBITOB (B3aUMOJICUCTBHE THAPOKCHIA ATFOMUHUS C PACTBOPAMU KUCIIOT
U I1IeJI04Ye, KaYeCTBEHHBIC PEaKIIMi Ha KATHOHBI METAJJIOB).

Pacuétnpie 3amaun.

Pacuétel Maccel BemiecTBa WiM 00bEMa Ta30B MO M3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce UM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, PACUEThI
Macchl (00BEMa, KOJMYECTBa BEIIECTBA) MPOIYKTOB PEaKIMU, €CJIM OJHO W3 BEIIECTB
HMMEET MIPUMECH.

XuMuA M KU3Hb

Ponp xumum B 00€CHEUEHUM HKOJOTUYECKOM, SHEPreTUYECKOW M MHIINEBOM
0€30IacHOCTH, Pa3BUTHHM MEIUIIMHBI. [IoHATHE 0 HAYYHBIX METOJaX ITO3HAHUS BEICCTB
Y XUMHAYECKUX PEAKIIHH.

[IpencraBnenuss 006 OOIMX HAYYHBIX MPUHIHUIAX MPOMBIIUICHHOTO MOJIYYEHUS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MUPE BEIIECTB U MAaTEPUAIIOB: BAXXHEUIINE CTPOUTEILHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE =~ MaTE€pHalibl, KpPAacKu, CTEKJIO, KepaMHKa, MaTepualbl s
AIIEKTPOHUKH, HAHOMATEPHaJIbl, OPTaHUYCCKUE U MUHEPaIbHBIC YI0OPCHUS.

XuMHSIT H 3I0POBbE HYEIIOBEKA: IMPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MACHOrO0 HMCIIOJIB30BAHUS IMPENApaToB OBITOBOM XHUMHHU B
IMOBCEJIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust MeXnpeaMeTHBIX CBsI3el MPU U3YYCHUH OOIIEH M HEOPraHUYEeCKOM
xuMuu B 11 Kjacce OCyIIECTBISETCS Uepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TMOHSTUWA, TaK W TOHATUH, SABJISIOIIMXCA CUCTEMHBIMH JJISl OTHEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbBIC IOHATHS: HAYIHBIN (haKT, TUIIOTE3a, 3aKOH, TCOpHsI,
aHajau3, CHUHTE3, KIacCU(pUKals, TMEePUOJUIHOCTh, HAONIOJEHUE, SKCIEPUMEHT,
MO/JICJIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusuKa: Marepus, SHEpPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, PaJUOAKTUBHOCTh, MOJIEKYJIA, SHEPr€THYECKUU YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, (DM3WYECKHE BCIMYMHBI M EIUHUIBI HX
M3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, opranusm, s3KocucTema, ouocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTAaMHUHBI, OOMEH BEIIECTB B OpraHU3Me.

['ecorpadms: MuHEpaNIbl, TOPHBIC TMOPOIBI, TOJIE3HBIC HCKOMAeMbIC, TOIUIUBO,

PECYPCHI.
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TexHonorus: XuUMHYECKast MNPOMBINIJICHHOCTb, MCTAJLUIYPTHUA, JIIPOU3BOACTBO
CTPOUTCIIbHBIX MaTcpualioB, CEIIbCKOXO03SMCTBEHHOC IMpoOu3BOACTBO, muIeBas
IMPOMBIINIJICHHOCTD, Q)apMaHeBTI/I‘-ICCKaH IMPOMBIINIJIICHHOCTD, IIPON3BOACTBO
KOCMCTHYCCKHUX IIpCIapaTos, IIPOU3BOJACTBO KOHCTPYKIHNOHHBIX MaTCpuajIosB,
QJICKTPOHHAA IPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHH.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 11O
XUMHNHU HA BA3OBOM YPOBHE CPEJIHET'O OBIIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOSHUS 00YUYaIOIIUMHUCS
nporpaMMm CpeaHero oOuiero oOpa3oBaHusi (JJMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HaydHo-MeToanueckoil OCHOBOM Ui pa3paOOTKU  IUIAHUPYEMbBIX
pe3ynbTaTOB OCBOEHUS MPOTPAMM CPETHEr0 OOIIEro oOpa3oBaHus SIBISETCS CUCTEMHO-
NEeATeTLHOCTHBIN TTOIXOI.

B cooTBeTCTBMM € CHCTEMHO-IEATEILHOCTHBIM TIOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa « XUMHUST» Ha YPOBHE CPEAHETO OOIIETO
00pa30BaHUs BBIJIEICHBI CICAYIONNE COCTABIISIIOITHUE:

OCO3HaHHE OOYYalOUUMHUCA POCCHUUCKOM TpaKTaHCKOHW HUJIEHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HaJIMYHE MOTHUBAIMH K O0YUICHHIO;

[[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCXKICHUM JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh W CIIOCOOHOCTh OOYYalolIUXCS PYKOBOJCTBOBATHCS B  CBOEH
JeATEeTLHOCTH IICHHOCTHO-CMBICIIOBEIMU YCTaHOBKAMH, IIPUCYIIIMMHU IIEJIOCTHOM CHCTEME
XUMHUYECKOTO 00pa30BaAHMS;

HaJIM4KEe MPABOCO3HAHUS HKOJOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTABUTH IIEJIU
U CTPOUTH KU3HECHHBIC TIIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHSI TIPEIMETa « XUMUS» JOCTUTAIOTCS B SAMHCTBE
y4eOHOH W BOCIUTATEIHHOW ACATEIHPHOCTH B COOTBETCTBUHM C TYMaHUCTUYCCKUMH,
COIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH M U7CaTaMH POCCUUCKOTO
IpaXKJaHCKOTO OOIIECTBa, MPUHATHIMHU B OOIIECTBE HOPMAMU U MPaBUJIaMU TIOBEICHMUSI,
CIIOCOOCTBYIOIUMHU TMPOIECCaM  CAMOIIO3HAHMS, CaMOpPAa3BUTHUSA W HPABCTBEHHOTO
CTaHOBJICHHSI IMYHOCTH 00YUaOIIHUXCA.

JIn4HOCTHBIE  pe3ylbTaThl  OCBOCHHMS  TpeaAMeTa  «XUMHUS»  OTpakaroT
cOpPMHPOBAHHOCTh  ONbITA TO3HABATEILHOW M  TPAKTUYECKON  JEATETLHOCTH
OOy4YaroIIMXCS M0 peaTnu3aliy MPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM UMCJIE B YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHHUS OOYYArOITUMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIpaB W 0OS3aHHOCTEH,
YBaXCHUS K 3aKOHY M MTPABOIOPSIKY;

MIPEJICTABIICHUS O COITMAIBHBIX HOPMAaxX M MPaBUIaX MEXITMYHOCTHBIX OTHOIICHHM
B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESITCIIBHOCTH MPU CO3JaHUU YUCOHBIX
MIPOCKTOB, PEIICHUM YYCOHBIX WM ITO3HABATEIBHBIX 3a7a4, BBIIOJIHCHHH XUMUYCCKUX
AKCIIEPUMEHTOB;
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CIIOCOOHOCTH TTOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTHI
JPYTUX MIPU aHAJU3€ PA3IUYHBIX BUJIOB YUYEOHOU NS TEILHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

LIEHHOCTHOTO  OTHOLIECHHMS K HMCTOPHMYECKOMY HW  HAYYHOMY HACIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBOXEHHUS K TMpOlEecCYy TBOpUECTBA B O00JaCTH TEOPUU M MPAKTUYECKOTO
NPUMEHECHUSI XHMHWH, OCO3HAHUSI TOr0, YTO JOCTHKEHUS HAyKH €CTh PE3yibTaT
JUTUTENIbHBIX HAOIOACHUHN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX MTOUCKOB, TOCTOSIHHOTO
TPyZa YYEHBIX U MPAKTUKOB;

MHTEpeCca U MO3HABATEIbHBIX MOTHMBOB B IOJYYEHUU U MOCIEIYIOLIEM aHaJn3e
nH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBCHHON XHMUM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHHBATh CHUTYallMW, CBSI3aHHBIE C XMUMHYECKUMU SIBJICHUSIMU, U
MIPUHUMATh OCO3HAHHBIE PELICHUSI, OPUECHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI
U LIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U MOCTYIIKU CBOUX TOBAPUIIEH C MO3UIINI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUI ITUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUS LEHHOCTEHN 3J0pOBOT0O U O€30macHOro oopasza *U3HHU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY
3JI0pPOBBIO;

COONIOJIEHUsT TpaBUJ O€30macHOro OOpalieHus: C BeleCTBaMU B  OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHMS [IEHHOCTHU MPABUJ UHIUBUIYAJIBLHOIO U KOJUIEKTUBHOTO OE€30I1acCHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3I0POBbIO U KU3HU JIIOCH;

OCO3HAHMS TIOCICACTBUH UM HENPUATUS BPEAHBIX NpUBBIUEK (YMOTpebieHus
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIE0BATEIBCKON ACSTEILHOCTH,
OOI1IEeCTBEHHO T0JIE3HOM, TBOPUECKON U APYTUX BUIAX JACATEILHOCTH;

YCTAHOBKM Ha aKTUBHOE Y4YacCTHE€ B PEIICHHM MPAKTUYECKUX 3a]ay COIUAJIbHOMN
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

HWHTEpeca K MPaKTUUeCKOMY U3YYEHHUIO podeccuil pa3IuuyHoro poaa, B TOM YHUCIIE
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUHN IO XUMUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIUBHUAYATBHOW TpacKTOpuu 0Opa30BaHMS,
Oynyimeld mpodeccun M pealu3alui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
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JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHWMHHU, HUHTEPECOB U MOTPEOHOCTEM
00111eCTBa;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

HKOJIOTUYECKU LIE€JECO00pPa3HOTrO OTHOLIEHUS K MPHUPOJE, KAK HCTOYHUKY
CYILECTBOBAHMSI )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJ00AJBHOTO XapakTepa OJKOJOTUYECKUX MpoOJeM, BIHMSHHS
DKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEbI;

OCO3HaHUSl HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTH)KEHUN XUMUU JUISl PELICHUs
BOIIPOCOB PAlMOHAIIBHOIO ITPUPOOIIOIB30BAHMS;

AKTUBHOT'O HENPUATHS JIEHUCTBHM, MPHUHOCAIIMX BpeZ OKPYKAIOIIEW NPUPOAHON
cpele, yMEHHUs MPOTHO3HPOBATH HEOJArONPHUSATHBIE 3KOJOIMYECKUE MOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUM U NIPENOTBPAILATD UX;

HaJM4yusl Pa3BUTOIO DKOJIOTMYECKOIO MBINUICHUSA, DJKOJOIMYECKOM KYJIBTYpHI,
OIBITA JIEATEIBHOCTH HKOJOTMYECKOM HAIIPaBJIEHHOCTH, YMEHHUSA PYKOBOICTBOBATHCS
MMHU B TIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAJIBHOM MPAKTHUKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMO(poOHH;

7) UEHHOCTH HAYYHOI'0 IO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U OOILIECTBEHHOM MPaKTUKU;

NOHUMAaHUs cenu(UKN XUMUU KaK HaAyKH, OCO3HaHUs €€ posid B (POPMUPOBAHUH
pPAalMOHAIIBHOTO HAYYHOIO MBIIUIEHUS, CO3JIaHWU LIEJIOCTHOTO MPEACTaBICHUS 00
OKpY’KaloLIeM MHUpPE KaK O €IMHCTBE IIPUPOJBI U 4YEJIOBEKA, B IIO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUH MPOOIeM COXpaHEHHs IPUPOIHOIO PABHOBECHUS;

yOexAEHHOCTH B 0c000I1 3HAUMMOCTH XUMUH 11 COBPEMEHHOM LIMBUIIN3ALIUU: B €€
I'YMaHHCTHYECKOW HAMNpPaBICHHOCTH W Ba)XXHOW pOJIM B CO3JaHUM HOBOM 0a3bl
MaTepUalbHOW KYJIbTYpbl, PELUIEHUU TJIOOAIBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS
YEJI0BEUYECTBA — CHIPLEBOM, YHEPTETUUYECCKOM, IMUIIICBOM M SKOJIOTMYECKON OC301TaCHOCTH,
B Pa3BUTUU MEAULIMHBI, 00ECIIEYEHUH YCIIOBUH YCIEUIHOIO TpyAa U 3KOJIOTHMYECKU
KOM(OPTHOM KU3HU KaXkJI0r0 YieHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH: MOHUMAHHUS CYHIHOCTHM METOAOB MO3HAHWSI,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIOJb30BaTh MOJy4aeMble
3HaHUA JJI aHaIM3a U OOBACHEHUS SBJICHUM OKPYXKAIOUIEro MHpa M MPOUCXOIALINX B
HEM W3MEHEHUH, YMEHHUs JelaTb OOOCHOBaHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAayYHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX C LENbI0 MOJIYYSHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCHOJb30BATh XUMUYECKUE 3HAHUSA JJIsI PEIICHUS
npo6JieM B PeabHBIX KU3HEHHBIX CUTYAIIUAX;

MHTEpeca K O3HAHMIO U UCCIIE0BATENIbCKOMN AESATEIbHOCTH;
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TOTOBHOCTHU M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHHIO,
K aKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUW MO XUMHUHU B COOTBETCTBUM C KU3HEHHBIMU
MOTPEOHOCTIIMU;

MHTEpeca K OCOOEHHOCTSIM Tpyla B pa3MyHbBIX cdepax npodheccruoHanbHOU
NESATETbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTtanpenMeTHbIe pe3yJIbTaThl OCBOCHUSI YUEOHOTO MpeaMeTa « XMMHUSH Ha YPOBHE
CpellHero o01ero oo0pa3zoBaHus BKIOYAIOT:

3HAYUMBbIE TUISt dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaronmxcs
MEXKIMCIUIUIMHAPHBIE  (MEXKIPEIMETHbIE) OOIlIEHAYYHbIE TOHSTHS, OTpakarolue
[[ETOCTHOCTh HAYYHOU KapTUHBI MUPA U CICIIU(UKY METOI0B MO3HAHUSI, UCTIOJIb3yEMBbIX
B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO, DPHEPIus, SIBICHUE, MPOIECC, CUCTEMA,
HAy4YHbIH (PaKT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIEIOBaHUE,
HaOJII0/ICHNE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBbIC YyueOHbIe JehCTBUS (ITO3HABATEIbHbIE, KOMMYHHKATHBHEIE,
peryisTUBHbBIE), oOecrieunBaromue GopMupoBaHue (GyHKIMOHATBLHOM TPaMOTHOCTU U
COIIMAJIbHON KOMITETEHIIMU 00yJaronnxcs;

CIIOCOOHOCTh OOYYarONIMXCsl MCIOJIb30BaTh OCBOEHHBIE MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIC YUCOHBIC IEMCTBUS B TO3HABATEILHON U
COLMAJIBHOM MTPAKTHUKE.

MeTtanpenMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMUA YUEOHBIMU
MO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMH.

OBJaieHNe YHUBEPCAJIbHBIMYU YUeOHBIMH MO3HABATEILHBIMU A€HCTBUSIMH:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUSA:

CaMOCTOSITENIbHO (JOPMYJTUPOBATh U AKTYyaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENIEIATH LIEJIN JEATEIbHOCTH, 3a/1aBas MapaMeTPbl U KPUTEPUU UX IOCTUKEHUS,
COOTHOCUTBH PE3YJIbTAThI IEITEIHLHOCTH C OCTAaBIECHHBIMU LIEIISIMHU;

MCIIO0JIB30BaTh MPU OCBOCHUH 3HAHUM TPUEMBI JIOTUUECKOTO MBIIIJICHUS — BBIJESATh
XapakTepHbIEC MPU3HAKU TOHSATUNW M YCTAHABIMBATH MX B3aUMOCBSI3b, MCIIOJIb30BAThH
COOTBETCTBYIOIINE MTOHATHUS JUIsl OOBSICHEHUS OTAEIbHBIX (PAKTOB U SBICHUM;

BBIOMPATh OCHOBAHMSI U KPUTEPUH IS KIACCU(PHUKAIIMN BEMIECTB U XMUMHYECKUX
peaKLuii;

YCTaHABJIMBATh MPUYNHHO-CJICJICTBEHHBIC CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIE, JCAYKTUBHbBIC, [10 aHAJIOTHH),
BBIABJISITh 3aKOHOMEPHOCTH UM MPOTUBOPEUYUS B PACCMATPUBAEMBIX SIBJICHUSIX,
(bopMyIUPOBATH BBIBOBI U 3aKIIFOUCHUS;
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OPUMEHATH B IPOLECCE IMO3HAHUS, HCIOJb3YEMbIE B XUMUU CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENH, IPEOOPA3OBHIBATH MOICIIbHBIE MIPEACTABICHUS — XUMUYECKUN 3HAK
(cUMBOJ) 3l€MEHTa, XUMHUUYecKas (hopMyna, YpaBHEHHE XUMHUYECKON PEaKIHH — TpH
pelIeHnN y4eOHBIX MO3HABATEJIbHBIX U MPAaKTUYECKUX 3a/ad, MPUMEHSATh Ha3BAHHBIC
MOJIEJIbHBIC TIPEACTABICHUS JUIsl BBISIBICHUS XapaKTEPHBIX NPU3HAKOB H3y4aeMbIX
BEILECTB U XUMUYECKUX PEAKIIMII.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIa/IETh OCHOBAaMH METOJIOB HAyUYHOT'O [T03HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIL;

(GopMyIupoBaTh LEIM U 33Ja4M HUCCIEN0BAHUS, MCIOIb30BaTh MOCTABJICHHBIE U
CaMOCTOSITENILHO C(POPMYJIUPOBAHHBIE BOIPOCH B Ka4ECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl (POPMHUPOBAHUSI TUIOTE3BI 1O MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXJECHHUM;

BJIAJIETh HABBIKAMU CAMOCTOSITENBHOTO IUTAHUPOBAHHUS U IPOBEACHUS YUEHUUECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaThL YMEHHMS HaONIOAaTh 3a XOJOM Ipolecca,
CaMOCTOATENILHO MPOTHO3UPOBAaTh €ro pe3yibTaT, (POPMYIUpPOBATH OOOOIIEHUA H
BBIBOJIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PpE3YyJbTAaTOB MCCIEIOBAHUS, COCTAaBISATh
000CHOBaHHBIN OTUET O MPOJIETaHHON paboTe;

npUoOpeTaTh ONBIT YYEHUUECKON HCCIIEI0BATENbCKON U MPOEKTHOM JIEATEIbHOCTH,
IPOSIBIISATH CHOCOOHOCTh U TOTOBHOCTD K CAMOCTOSATEIBHOMY IOMCKY METOOB PEIICHHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B ITO3HAHHS.

3) pabora ¢ uHpopmMaumei:

OpPUEHTHPOBATHCS B Pa3IMUHBIX MCTOYHHMKAX MH(POpManuu (Hay4yHO-TOIMYJIsIpHas
JUTEepaTypa XMMHUYECKOIO COJIEp)KaHHUs, CIpaBOYHbIE mocolusi, pecypcel HTepHeTa),
aHaJIM3UPOBaTh NH(OPMALIMIO PA3IUYHBIX BUIOB U (OPM IPEACTaBICHUS, KPUTHUECKU
OLICHMBATh €€ JTOCTOBEPHOCTh U HEMTPOTUBOPEUNUBOCTH;

(bOopMyIMpPOBATH 3aIIPOCHl U IPUMEHSATH Pa3IMYHbIE METO/bI PU MOUCKE U 0TOOpE
uHpOopMaIuu, HEOOXOAUMOM JJIs1 BBITOJHEHUS yUeOHBIX 33/1a4 ONpeeaEHHOrO TUIIa;

npuoOperaTh  OMNBIT  HUCHOJb30BaHUS  MH(OPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BbIOMpATh ONTUMAJbHYIO (hOpMY MpeacTaBiIeHUs MUHPOpMaLUU
(cxemsl, rpauKu, TUarpaMMbl, TAOJIHIIbI, PUCYHKH H JIPYTHUE);

UCIIOJIb30BaTh HAy4YHBIH A3bIK B KAayeCTBE CPEJCTBA IpU paboOTe C XUMUYECKOM
uHbOopMaIe: TPUMEHATh MeXIpeaMeTHbIe (pu3nYecKue U MaTeMaTUYeCKre) 3HaKU U
CUMBOJIBI, (hOPMYJIbI, A00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHUYECKHME  CPECTBa
HaIJISTHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

18



3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TE€MbI B XOJA€ AHAJIOTa W/WIH
JMCKYCCUH, BBICKA3bIBaTh HJEH, (OPMYITHPOBATH CBOW MPEIJIOKECHHUS] OTHOCHTEIIHHO
BBITIOJTHCHUS TIPEJIOKEHHON 3a1a49H;

BBICTYIIaTh C TPE3CHTAIlMEH pPE3yJIbTaTOB II03HABATCIBHOW JICATEIBLHOCTH,
MOJIYYCHHBIX CaMOCTOSITCIBHO WM COBMECTHO CO CBEPCTHHKAMH IPU BBITOJTHCHHH
XUMUYECKOTO DJKCIEPUMEHTa, NPAKTUYECKONH padOThl IO HCCISAOBAHUIO CBOWCTB
M3Y9YaeMbIX BEIECTB, PeaM3allii y4eOHOTO MPOEKTa M (OPMYIHPOBATH BBHIBOIKI 1O
pe3yibTaTaM IPOBEACHHBIX HCCICAOBAHMA MYTEM COTJIACOBAHMS TO3UIMKA B XOJIE
o0CyXeHrsI 1 OOMEHa MHEHHUSMHU.

OBJiaieHNe YHUBEPCATbHBIMH PEryJSSTUBHBIMHU AeHCTBUSIMH:

CaMOCTOATENIFHO TUIAHUPOBAaTh MW OCYIICCTBISITH CBOIO  ITO3HABATEIILHYIO
NeATEIBbHOCTh, Ompenenss e€ Ienu W 3aJadd, KOHTPOJMPOBAaTH W 10 Mepe
HEO0OXOIMMOCTH KOPPEKTHUPOBATH MpeIjlaraeMblii aIrOPUTM ACHCTBHM MPU BBHITTOTHEHUN
y4eOHBIX U MCCIIEIOBATEIBCKUX 3a7ad, BEIOMpaTh Hanbonee 3 PEeKTUBHBIN CITOCO0 MX
peIIeHHs ¢ YIETOM MOTYYSHHUST HOBBIX 3HAHUM O BEIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIICCTBIIATH CaMOKOHTPOJb CBOCH JESITEIHHOCTH HAa OCHOBE CaMOaHaan3a U
CaMOOIICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeameTHbIE PE3yNbTATHl OCBOCHUS Kypca «Oprannyeckasi XuMHUs» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEJACTABICHUN 0 XUMUYECKOW COCTABJISIFOIIEH €CTECTBEHHO-
HAyYHOM KapTHUHBI MUPA, POJIM XUMHUHU B IO3HAHUU SIBJICHUM IPUPO/IbI, B (POPMUPOBAHUU
MBILUICHUSI U KYJBTYPbl JINYHOCTH, €€ (QYHKIUOHAIBLHOW IPaMOTHOCTH, HEOOXOIMMOMN
JUISL pELEHUs] MPAKTUYECKUX 3a/ad U SKOJOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K
CBOEMY 3/I0POBBIO U IPUPOJHOM CPEAE;

BJIQJICHUE CUCTEMON XUMUYECKUX 3HAHMM, KOTOPask BKJIIOYAET: OCHOBOIOJIAT AFOIINE
HNOHATUSA (XUMHUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHas 000J0YKa aToMa, MOJIEKYJa,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XMMHUYECKasl CBS3b, CTPYKTypHas (opmyiia
(pa3BépHyTas U COKpali€HHas ), MOJIb, MOJISIpHAsl Macca, MOJIIPHBIM 00bEM, YIIIEpOIHBIN
CKeJeT, PYHKIIMOHAJIbHASI TPYIIIa, paiuKall, U30MEPHs, ©30MEPbI, TOMOJIOTUYECKHUM psif,
TOMOJIOTH, YIJIEBOJOPOJBI, KHCIOPOJA M a30TCOJAEpKalllhe COEAUHEHUS, MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus oprannueckux BemiectB A. M. byTiiepoBa, 3aKOH COXpaHEHHS] MACChI
BEILECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMUW; MUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE MOHMMAaHUSl MPUYMHHOCTH M CUCTEMHOCTU XUMHMUYECKHUX SBIICHUMH,
(dakTosOrUYeCKue CBEIEHUS O CBOMCTBAaX, COCTaBe, IOJYYeHUH U Oe30macHOM
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WCIIOJIb30BAaHUU BAXKHEUIIMX OPTaHWMYECKUX BEMIECTB B OBITY M TPAKTUYECKON
NEATEeIIbHOCTH YeJIOBEKa;

cOPMHPOBAHHOCT, YMEHUH BBIABIATh XapaKTepHbIC TPHU3HAKH TIOHSITHH,
yCTaHaBIMBAaTh MX B3aUMOCBS3b, HCIIONB30BATh COOTBETCTBYIOIIUE TMOHSTHS TpHU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COCTMHEHHUI;

chOpPMHPOBAHHOCTh YMEHUW HCIOIB30BATh XHWMHUYECKYIO CHUMBOJHKY IS
COCTABJICHHSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTON, COKpAmEHHOW) (opMyI
OpraHMYECKUX BEHIECTB U YPABHEHUN XUMHMUYECKUX PEAKIIMi, U3rOTaBIMBATh MOJEIH
MOJIEKYJT ~OpPraHMYECKUX BELIECTB JJs WUIIOCTPAllMM HMX  XUMHYECKOro U
MPOCTPAHCTBEHHOT'O CTPOCHUS,;

chOpPMHPOBAHHOCT, YMEHHWI YCTAHABIUBATh TMPHUHAICKHOCTh H3YYEHHBIX
OpPTaHUYECKUX BEMIECTB IO WX COCTABY W CTPOCHHUIO K OMPEACIEHHOMY KJIacCy/TpyIime
COeMHEHUN  (YrIaeBOAOPONbI, KHUCIOPOA U  a30TCOJEpKAIMe  COCIUHEHUS,
BBICOKOMOJICKYJISIPHBIE COCIMHEHMS), JaBaTh UM Ha3BaHUS IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC), a Takke TpUBOAWTH TPUBHUAIBHBIC HA3BAaHUS OTIACITBHBIX
OpTraHUYECKUX BEMIECTB (ITWICH, MPOMUJICH, alleTHICH, STUJICHIJINKOJb, TIUIECPHUH,
dbenon, dopManbaeruj, aneTanblIerul, MypaBbHHasi KHUCIOTAa, YKCyCHas KHCIIOTA,
OJIEMHOBAsl KUCIIOTa, CTEAPUHOBAsI KUCJIOTA, III0K03a, GPYyKTO3a, KpaxMmal, [eJUTI03a,
TJIMIVH);

c(hOpMUPOBAHHOCTh YMEHUS ONIPECTATh BUIbI XUMUUECKOU CBSI3U B OPraHUYECKUX
COEIMHEHHUSX (OJIMHAPHBIE U KPATHBIE);

chOpPMHUPOBAHHOCTh YMEHHSI TNPUMEHATHh T[OJOXKEHUS TEOPUU  CTPOCHUS
opranndeckux BemectB A. M. byrtnepoBa st 0OBSICHEHHS 3aBUCMMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepHU30BaTh COCTaB, CTpOeHUE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BeIeCcTB (METaH, dTaH, STUJICH, TPOIMIICH, alleTuiaeH, OyTaaueH-1,3, MeTUuIOoyTaucH-
1,3, G6eH30y1, METAaHOJ], 3TAaHOJ, JTWIEHIJIUKOJb, TJIMIIEPUH, (DEHON, aleTanbJIerum,
MypaBbUHasi U YKCyCHasi KHUCJIOTBHI, TJIFOKO3a, Kpaxmal, LEeJIII0I03a, aMUHOYKCYCHas
KHCJIOTa), WUIIOCTPUPOBATh T'E€HETUUYECKYI0 CBS3b MEXKIAYy HUMU YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMI C UCIIOJIH30BAHUEM CTPYKTYPHBIX (HOPMYII,

chOpMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOUYHUKH YTIEBOJAOPOIHOTO
ChIpbs (HEQTh, IPUPOIHBIA Ta3, yrojb), CIOCOOBI MX MEPEPaA0OTKH W MPAKTHUECKOE
MIPUMEHEHUE TTPOIYKTOB MEPEepadOTKH;

c(hOpMHPOBAHHOCTh YMEHUH MTPOBOIUTH BRIUHUCICHUS 10 XUMUICCKUM YPaBHEHUSM
(Maccel, 00BEMa, KOJIMYECTBA KMCXOAHOTO BEIIECTBA WM TMPOJIYKTa PEAKIHH TIO0
U3BECTHBIM Macce, 00BEMY, KOJIMUECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MPOIYKTOB
peakiun);
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c(hOpMHPOBAHHOCTh YMEHUHN BIIAJETh CUCTEMON 3HAHHWI 00 OCHOBHBIX METOJIAaX
HAay4YHOTO MMO3HAHUS, UCIOJIb3YEMbIX B XUMHH MPU U3YUYECHUH BEIIECTB U XUMHUYECKUX
sBJICHUA (HAOJIOJCHHUE, W3MEPECHHE, SKCIIEPUMEHT, MOJCITUPOBAHKE), HCIOJIb30BATh
CUCTEMHBIE XUMHUYECKUE 3HAHUS JJISI IPUHSATHUS PEIICHUN B KOHKPETHBIX >KU3HEHHBIX
CUTyalUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

chOpPMHPOBAHHOCTh yYMEHHUH COOIONATh MpaBHWa IOJIH30BAHUS XUMHUYECKOU
MOCY1I0M ¥ 1a00paTOpPHBIM 000PYAOBAaHUEM, a TAKXKE ITpaBUiia 0OpallieHus ¢ BEelleCTBaMuU
B COOTBETCTBHMHU C UHCTPYKIUSIMHU 110 BBITIOJHEHUIO JTA00OPATOPHBIX XUMUYECKHX OIBITOB;

chOpPMHPOBAHHOCTh  YMEHUM  IUIAHUPOBATb M BBINOJHATH  XUMUYECKUN
HKCIIEPUMEHT (MPEBpAIlEHUsI OPraHUYECKUX BEIIECTB MPU HArpEBaHUM, IMOJTyYCHUE
ATUJIEHA M HU3YyYEHHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIUM OPTaHUYECKUX BEIIECTB,
JeHATypanus OCKOB MPY HArpEeBaHWHM, I[BETHHIC PEAKIIMH OEJIKOB) B COOTBETCTBHH C
npaBuUIaMU TEXHUKU 0€30MacHOCTU MpU OOpAIllEHUH C BEIECTBAMHU U JaOOpaTOPHBIM
000pyZI0OBaHUEM, MPEJCTABISATh PE3YNbTAThl XUMHYECKOTO DJKCIEpUMEHTa B ¢dopme
3aMUCH YPaBHEHUM COOTBETCTBYIOIIUX peakiuii U (HOPMYJIHPOBATH BHIBOALI HA OCHOBE
ATUX PE3YyJIbTATOB,;

c(hOpPMUPOBAHHOCTh ~ YMEHUN  KPUTHUYECKA  AHAIM3UPOBATH  XUMHYECKYIO
uH(MOpMaIUIO, TTOJIYIaeMYI0 U3 pa3HbIX UCTOUYHUKOB (CpeIcTBa MacCOBOU MH(MOpMAaIUH,
WuTepHeT u Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUM COOJIOATh IPaBUiia IKOJIOTUYECKH 11€JIECO00Pa3HOT0
MOBEJICHUS B OBITY U TPYAOBOM JEATEIIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 37]0POBbS U
OKpY’Karolel NPUPOJHON Cpeabl, OCO3HABATH OMACHOCTh BO3JCHCTBUS HA IKUBBIC
OpTraHU3Mbl ONIPEICIIEHHBIX OPTaHNYECKUX BEIIECTB, IOHUMAs cMbIci nmoka3arens [1K,
MOSICHATh HAa TpPUMEpax CHOCOObI YMEHBIICHHS W TPEAOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;

I 00y4YarIIMXCcsi € OrPaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBBS: YMEHHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX IIO3HAHUA BEIIECTB U
XUMHUUYECKHUX SIBICHUM;

JUISL CIICTIBIX W CIA0OBUASAIIUMX OO0YUYarOIIUMXCS: YMEHUE MCIOJIb30BaTh PesibehHO-
TOYEUHYI0 cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu XuMU4ecKux GopMy.

11 KUIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHMS Kypca «OO0mias U HeopraHuuecKkas XUMHS)
OTpaXXaroT:

c(hOpPMHUPOBAHHOCTD MPEJICTABICHUIN: 0 XUMUUYECKON COCTABJISAIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHUU SIBJICHUH MPUPOJIBI, B POPMUPOBAHUHT
MBIIIUICHUSI U KYJIbTYpPbl JIMYHOCTH, €€ (YHKIIMOHAIBLHON IPaMOTHOCTH, HEOOXOIUMOMN
JUIS. pelIeHUs MPAKTUYECKUX 3a7]ad M SKOJOTMYeCKU OOOCHOBAHHOTO OTHOILICHHS K
CBOEMY 3/I0POBbBIO U MPUPOTHOU CPEJIE;
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BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHHUM, KOTOPAsI BKIIFOYAET: OCHOBOIIOJIAraroIIne
MOHATHS (XUMHUYECKHI DJIEMEHT, aTOM, HM30TOM, S-, P-, O- 3JIEKTPOHHBIC OpPOUTAIU
aTOMOB, VIOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
AIEKTPOOTPUIIATEIILHOCTh, CTEMEHb OKHUCICHMs, XHMHYecKash CBs3b (KOBaJEHTHas,
MOHHAs, METAJUTMYECKasi, BOJOPO/IHAS), KPUCTAIIMYECKAsl PEIIETKA, TUITBI XUMUYECKUX
pEeaKkui, pacTBOp, IEKTPOJIUTHI, HEAIEKTPOJIUTHI, JJICKTPOJIUTHYECKAS JUCCOLMALINS,
OKHUCJIUTENb, BOCCTAHOBUTENIb, CKOPOCTh XWUMHYECKOW PEAKIHH, XHUMHUYECKOE
paBHOBECHE); TEOpPUM U 3aKOHBI (TEOpUS DJICKTPOJUTUYECKOW JUCCOLMALINH,
nepuoandeckuii 3akoH [{. . MenaeneeBa, 3akOH COXpPaHEHHUsI MAcChl BEIIECTB, 3aKOH
COXpaHEHUS! U MPEBPAIEHUS PHEPTUU MPU XUMUYECKUX PEAKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3bIK XWMHUHW, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE
MOHUMAHUS TPUYUHHOCTA M CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOIOTHICCKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYEHUN U 0€3011aCHOM HCTIOIb30BAHUH BAXKHEUIITUX
HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUUYECKON EATEILHOCTH YEIOBEKa;

c(hOpPMUPOBAHHOCTh yMEHUW BBISBIATH XapaKTepHbIE TMPU3HAKUA TOHSITHUH,
YCTaHABIIMBAaTh HMX B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHATUS TIPU
OMMCAaHWUU HEOPTraHWYECKHUX BEIIECTB U UX MPEBpaICHUM;

chOpPMHPOBAHHOCTh YMEHUW HCIONB30BATh XHWMUYECKYIO CHUMBOJIMKY IS
cocTaByieHHs (HOPMYJT BEIIECTB U YPAaBHEHUN XUMHUYECKUX PEAKIUH, CUCTEMaTHYECKYIO
Homenknatypy (IJUPAC) wu TtpuBmanbHBIE Ha3BaHHWS OTACIBHBIX HEOPTAaHUYICCKUX
BeIeCTB (yrapHbIi ra3, yriaeKuciblid ra3, aMMHUak, raiéHasi uU3BeCTh, HeraléHasi u3BeCThb,
MATHEBASA COAA, MTUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUHN OMPENENsATh BAJEHTHOCTh W CTEMEHb OKHUCICHHS
XUMHUUYECKUX AJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTABA, BUJl XUMHUUYECKOMN CBSI3U
(KoBaJIeHTHasi, WOHHAs, METa/UIMYECKas, BOJOPOJAHAs) B COCIAUHEHUSX, THII
KPUCTALTNYECKON PEMIETKY KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJIIpHAsl, MOHHAs,
METAJJINYECKas ), XapaKTeP CPEJIbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COEAUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUM YCTaHABIMBATh MPUHAIICKHOCTh HEOPTaHUYECKHUX
BEILIECTB IO KX COCTaBYy K OMNpPEACNIEHHOMY KIAcCy/TpyIe COeIMHEHHH (TpOoCThIe
BEIIECTBA — METaUlbl MU HEMETaJUIbl, OKCHJbI, OCHOBaHUsS, KHUCJIOTHI, aM(oTepHbIC
TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PaCKpbhIBATh CMBICH Teproandeckoro 3akona [l. .
MenpaeneeBa W JIEMOHCTPHPOBATH €r0 CHUCTEMATHU3UPYIONIYIO, OOBSCHUTEIHHYIO U
MPOTHOCTUYECKYIO (DYHKITUU;

c(OpPMHPOBAHHOCTh YMEHHUM XapaKTEpHU30BaTh SJEKTPOHHOE CTPOEHHUE aTOMOB
XUMHUYECKUX dJieMeHTOB 1—4 mnepuonoB Ilepuoamyeckoid CUCTEMbl XUMHUYECKHUX
snemeHToB JI. M. MenpaeneeBa, UCHOb3Ys MOHATHS «S-, P-, d-3JIeKTPOHHBIE OpOUTATIY,
(QHEPTeTHYECKUE YPOBHM», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
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XAMHUYECKUX 3JIEMEHTOB U MX COCIMHEHHM IO nepuojam u rpynnam llepuoandeckoi
CHUCTEMbI XUMHYECKUX djieMeHTOB [l. 1. MeHpaeneena;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTEPHU30BaTh (OMUCHIBATH) OOIIHE XUMUYCCKUC
CBOMCTBA  HEOPraHWYECKUX  BELIECTB  pa3IMYHBIX  KJIACCOB,  IOJATBEPKIATh
CYLIECTBOBAHHE TE€HETUYECKONW CBSI3M MEXKAY HEOPraHWYECKUMHU BEIIECTBAMU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

chOPMHPOBAHHOCTh YMEHHUS KIACCH(DUIIMPOBATH XWMHUYCCKHE PEaKIUA TI0
Pa3IMYHBIM MIPU3HAKAM (YHCITY U COCTABY PEarupyrouuX BeIIeCTB, TEMI0BOMY 3P HEKTy
peakiny, HM3MEHEHUIO CTEeNEeHEH OKHUCICHHUS »JJIEMEHTOB, OOpPaTUMOCTH pEaKIIH,
YYaCTHIO KaTajau3aTropa);

c(hOpMHPOBAHHOCTh YMEHUN COCTAaBJIATh YPAaBHEHUS PEAKIIMHA PA3IMYHBIX THUIIOB,
TIOJTHBIE U COKPAIIEHHBIC YPAaBHEHUS PEAKITN HOHHOTO OOMEHA, YIYUTHIBAs YCIOBHS, IPU
KOTOPBIX 3TU PEAKIIMU UAYT 10 KOHILIA;

chOpPMHPOBAHHOCT, ~ YMEHUI  MPOBOAUTH  PEAKIUH,  MOJTBEPIKIAIOIINE
Ka4eCTBEHHBI COCTaB Pa3JIMUHBIX HEOPTaHUUYECKUX BEIECTB, PACIIO3HABATH OINBITHBIM
MyTEM MOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHUM  pacKkpbiBaTh  CYIIHOCTb  OKHCJIHUTEIBHO-
BOCCTAHOBUTEJIHHBIX PEAKIIUN MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOIO OajaHca dTUX
peaKLHnii;

c(hOpMUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOU
peaKIMu OT Pa3IUYHBIX (DAKTOPOB; XapaKTEp CMEIICHUS XMMHUUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHelTHero Bo3nenctBus (npunuui Jle Harense);

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTePU30BaTh XUMUUYECKHUE MTPOIIECCHI, JICKAIIIHE B
OCHOBE TMPOMBIIUICHHOTO TIOJYYEHUsS] CEPHOM KHCIOTHI, aMMHaKa, a TaKke
c(hOpMUPOBAHHOCTh MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIIUAMAX U IKOJOTHUYECKUX
npo0JieMax XUMHUUYECKOTO MTPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTH YMEHUH MTPOBOUTH BHIYUCIICHHS C UCIIOJIB30BAHUEM MTOHSTHUS
«MaccoBas J10J1s BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUH T'a30B MPU XUMUYECKUX
peaKIusAX, MacChl BEIIECTBA WK 00bEMA Ta30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi o0bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMU BELIECTB, TEIJIOBOTO 3 dekTa
pEeaKIMy Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChl BELIECTB, MPEBPAIICHUS U COXPaHEHUS
SHEPIUH;

chOpMHPOBAHHOCTh, yYMEHHUH COOJIIONATh MpaBHUia TMOJIb30BAHUS XUMHUUYECKOU
MOCY1I0M ¥ JJaO0paTOpHBIM 000PYAO0BaAaHHEM, a TAK)KE MTpaBUiia O0palleHusl C BEIIECTBAMHU
B COOTBETCTBHUH C MHCTPYKIIUSMH I10 BBIMOJHEHUIO JIJAOOPATOPHBIX XUMUUECKUX OIBITOB,;

chOpPMHPOBAHHOCT, YMEHUW TUTAHUPOBATH M BBIMIOJHATH  XUMUYECKUN
AKCHEPUMEHT (pa3yioKEHUE IMEepPOKCHAA BOAOpPOAA B MPUCYTCTBUM KaTalnd3aTopa,
OMpeJieJIEeHHE CPelbl PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO WHIWKATOPA,
BIIMSIHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pPEaKIuu, PeakiiMi HOHHOTO
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oOMeHa, KaueCTBEHHbIE PeaKklluu Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHHUOHBI, HA KaTHOH
aMMOHMUS, pELIEHUE SKCIEPUMEHTAIIBHBIX 3a/1a4 110 Temam «Metamibe» u «HemeTash)
B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU 0€30MaCHOCTH MpU 00pallleHnH ¢ BEIIECTBAMH U
7a00paTopHbIM  OOOpYyIOBaHUEM,  NPEACTABIATH  PE3yJNbTaThl  XUMHUYECKOTO
JKCIIEPUMEHTa B (OpME 3aluCH ypaBHEHUH COOTBETCTBYIOLIMX peakuuil H
(dbopMynIupoBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

COPMUPOBAHHOCTh ~ YMEHMM  KPUTHUECKH  aAHAIU3UPOBATh  XUMHUYECKYIO
uHpOpMaIlMIO, MOJIY4aeMyl U3 pPa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOMU
KOMMYHHUKaIu, IHTEpHET U Ipyrux);

c(pOpMUPOBAHHOCTh YMEHHUI COOIIOAATH IPAaBUJIa KOJIOTMUECKH LIEIECO00pa3HOro
MOBEAECHUS B OBITY M TPYJOBOU AEATENBHOCTH B LIEJIAX COXPAHEHHS CBOETrO 30POBbS U
OKpYXaIolel TMPUPOJHOM Cpelbl, OCO3HABaTh OMACHOCTb BO3JCHCTBUS HA >KHUBBIC
OpraHu3MBbl ONPEIEIEHHBIX BEIECTB, MOHUMAas cMbica nokasarens [1/IK, nmoscHATs Ha
npUMepax crnocoObl YMEHBIIEHHS] M NPEJOTBPALICHHUs] MX BPEIHOrO BO3ACHCTBHS Ha
OpPIaHH3M YEJIOBEKa,;

Ui OOy4YaromMXcs C OrPAHMYEHHBIMHM BO3MOKHOCTSIMH 3JI0pPOBbSI: YMEHUE
NPUMEHATh 3HAaHUS OO0 OCHOBHBIX JIOCTYNHBIX METOJAX ITO3HAHUA BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL CJIETIBIX U CJIA0OBUIALIMX OOYYarOUIMXCS: YMEHHUE HCIO0JIb30BaTh PelbeHO-
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu XuMU4ecKux GopMyL.
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