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HOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMHUM Ha YpOBHE CpEeIHEro o0Ilero oo6pa3oBaHUs
paspabotrana Ha ocHOoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
denepanbHOit 00pa3oBaTEeILHOM MTPOrpaMMBbI cpetHero oomero oopazoanus (POIT
COO), mpeacraBneHHsix B DegepaibHOM TOCYJAPCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c yuérom KoHuenmuu mnpenogaBaHus y4dyeOHOTro IIpeaMera
«XuMus» B oOpasoBaTelbHBIX opranm3anusx Poccuiickori  ®Denepanuu,
peanu3yIonMx OCHOBHBIE 00pa30BaTEIbHbIE TPOTrPAMMBI, 1 OCHOBHBIX MOJIOKEHHIM
«Crtparerun pa3putusa BocnuTanus B Poccuiickoin denepanuu Ha nepuoa Ao 2025
rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1elt cTpareruu o0y4eHusl, BOCIIUTAHUS U Pa3BUTHS 00ydalOUIUXCsl CPeCTBAMU
yueOHoro npenmMera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIM
koHuenrtyanbHble nojoxkenus @I'OC COO o B3aMMOOOYCIIOBIEHHOCTH LENEH,
coliepKaHus, PE3yJIbTaTOB OO0y4YeHUs U TPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUUECKOE o0OpasoBaHue, MoJTy4yaeMoe BBIITYCKHUKaAMU
00111e00pa30BaTEeIbHON  OpraHu3aliM, SBISICTCS HEOTHEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTU. OHO CIYXUT 3aBEpIIAIOIMM JTallOM peajlu3aluy Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHCTEME XUMHYECKOro oO0Opa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB IIPUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
YeJIoBeKa, a TAaK¥Ke SKOJIOTHYECKH 00OCHOBAHHOTO OTHOILICHUS K CBOEMY 3710POBbIO
U OpUpoJHON cpene. Peanusyercss xumuueckoe oOpa3oBaHHE OOYUYarOIIUXCS Ha
YPOBHE CpeJTHEro o0IIero 00pa3oBaHus CPeICTBAMH YUeOHOTO MpeaMeTa « XUuMHUs»,
COJIEp’)KaHUE U TOCTPOCHUE KOTOPOTO ONPEAENICHBbl B MPOTpaMMeE MO XHUMHUHU C
y4€ToM crenu@uKkd Hayku XUMUU, €€ 3HA4YCeHHs] B TO3HAHUM TMPUPOJBI U B
MaTepUaIbHOM JKU3HU OOIIECTBA, a TAKXKE ¢ YYETOM OOIIUX IieJel U MPUHIIUIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHUCTEMBI CpEIHEro O0OIIero
oOpazoBanust B Poccuiickoit deneparum.

XUMHsI KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIPAeT OCOOYIO0 POJb B
COBPEMEHHOM IMBWIM3AINH, B CO3[JaHUM HOBOUM 0a3bl MaTepUATBLHON KYJbTYPHI.
OHa BHOCHUT CBOI1 BKJIaJl B (DOPMUPOBAHKE PAIIMOHAIIBHOTO HAYYHOT'O MBIIILJICHUS], B
CO3/IaHHUE IIEJIOCTHOTO TPEJCTaBICHUS 00 OKpY’)KalollleM MHpPE KakK O €JIMHCTBE
IPUPOJIBI U YeJOoBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH O0JIACTSIMU IPUMECHEHUS.

TecHO B3aUMOJIEUCTBYS C APYTUMHU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalia
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIBTYPhI, HEOOXOIUMBIM YCIIOBUEM YCIICIIIHOTO



TpyJda W JKU3HU KaXI0oro wieHa oOmectBa. CoBpeMEHHass XMMHUS KaK Hayka
co3MJIaTelIbHAsl, KaK HayKa BBICOKMX TEXHOJOTHM HampaBjieHa Ha peUICHUe
rJ00aNbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPTreTUYECKOM, TUIIEBOM, SKOJIOTHYECKON O€30IaCHOCTH U OXPAHbI 3/I0POBbSL.

B coorBercTBMM ¢ OOMMMH TEISIMU W TMPUHIMAIIAMH CPEIHETO OOIIEro
oOpasoBanusi coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
M3YUYCHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOJATOTOBKY
oOyyJarommxcsi, HEOOXOJUMYI0O MM IS  BBIpaOOTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIKOYEHHUS B JKU3Hb COLUYMa, MPOAOJIKEHUS
00pa30BaHUsl B pa3IUYHBIX 00JIACTIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBnsOmuMHA  TIpeAMeTa «XUMUS» SBISIIOTCS  0a30BbIE  KYpChl —
«Oprannueckass xumuss» U «OOmAas UM HEOPraHUYECKas: XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOIl HAyKU: CUCTEMA
3HAHUU MO0 HEOPTaHWYECKOW XMMHH (C BKIIFOYECHUEM 3HAHUM U3 OOIIeH XUMUN) U
OpraHnyeckoil xumuu. GopMUPOBAaHUE JAHHOW CHUCTEMbI 3HAHUU IMPU WU3YUYECHHUH
npeaMera oOecleynBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOrooOpasus
BEILIECTB Ha OCHOBE OOIINX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxkaHus KypcoB — «Opranuyeckas xumusi» u «OOmas u
HEOpraHudeckas Xumus» chopMUpOBaHA B MpPOrpaMMme MO XHUMHH Ha OCHOBE
CUCTEMHOr0 TOJXO0Ja K H3YUYCHHI0 Y4YeOHOTO MaTepuasa U 0O0YCIJIOBJIECHA
UCTOPUYECKU OOOCHOBAHHBIM PA3BUTUEM 3HAHUI HA OTIPEICIEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpPraHM4EeCKOM XMMHUH BELIECTBA PACCMATPUBAIOTCA HaA
YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUSI OPTaHUYECKUX COCAMHEHUI, a TaKKe Ha
YPOBHE CTEPECOXUMHUYECKUX U DJICKTPOHHBIX MPEICTABICHUN O CTPOCHUHU BEIIECTB.
CBenenust 00 u3y4yaeMbIX B Kypce BELIECTBAaX MJAalOTCd B PAa3BUTUU — OT
YTIIEBOJOPO/IOB IO CIIOKHBIX OWOJIOTMYECKHM aKTUBHBIX COeNMHEHH. B kypce
OPraHUYEeCKOM XWUMHUU TIOJNy4arOT pa3BUTHE CHOPMUPOBAHHBIE Ha YypOBHE
OCHOBHOTO 00I[er0 00pa30BaHMsI IEPBOHAYAIIbHBIC MPEICTABICHUS O XUMUYECKOU
CBSI3U, KJIaCCU(UKAITMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIECTB
OT UX CTPOEHUS, 0 XUMUYECKOU peaKIuu.

[Tonq HOBBIM yrIJIOM 3peHUs B mpeaMere «XuMus» 0a30BOTO YpPOBHS
paccMaTpUBaeTCs M3YyUYCHHBIH HAa YpPOBHE OCHOBHOTO 001mero oOpa3oBaHMs
TEOPETUYECKU Matepuad Hu (PaKTOJIOTHUYECKHME CBEIEHUS O BEIIeCTBAX W
XUMUUYeckoi peakiuu. Tak, B 4yacTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUSD» OOyYarolmMMCsl TPEIOCTaBISIETCSI BO3MOXKHOCTH OCO3HATh 3HAUYCHHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX M METOJOJIOTHUYECKUX TO3UITHH,
rIIyO)Ke TOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIMH JTOro 3aKkoHa — OT
00001I1aroIeH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIIICH.

Ennnast cucrema 3HaHMN O Ba)KHEHWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUH, a TAKKE O XUMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX IPOTeKaHus nonoiHseTcs B Kypcax 10 u 11 kimaccoB anemenTamMu



COJICpKaHUS, MUMEIOUUMH KYJIbTYpPOJOTHUUECKUA W TPUKIATHOM XapakTep. JTU
3HAHUS CIOCOOCTBYIOT MOHMMAHUIO B3aWMOCBS3U XHMHH C JIPYTUMU HayKaMH,
PacKpbIBAIOT €€ pOJjib B MIO3HABATEIBHON M MPAKTHUECKON NEATEIbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K MPOIECCY TBOPUECTBA B 001aCTH TEOPUU
Y TIPAKTUYECKUX MPUIOKEHUN XUMUU, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCA B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TMpoOJieMax, CBS3aHHBIX C XUMHEH,
KPUTHUYECKU OCMBICIIUBATh MH()OPMALIUIO U TPUMEHSITH €€ JJ1s TOMOJIHEHUS 3HAHUM,
pELICHUS MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIIbHBIX UCCIIEA0BATENBCKHUX 3a1a4. B
[EJIOM COflep’KaHue y4eOHOro mnpeamera «XUMUS» JAHHOTO YPOBHS U3YYEHUS
OpHEHTHUPOBAHO Ha (OPMHUPOBAHUE Yy 0OYUAIONTUXCSI MEPOBO33PEHUECKOW OCHOBBI
Ul TIOHUMaHus (PrIIOCOPCKUX WACH, TaKMX KaK: MaTepHAIbHOE €IMHCTBO
HEOPraHUYECKOTO U OPTraHUYECKOr0 MUpPa, 0O0YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHHUEM, I03HABAEMOCTh PUPOJAHBIX SIBJICHUN TyTEM SKCIIEPUMEHTA
U peIIeHUs TMPOTUBOPEUYUI MEXIy HOBBIMU (AKTaMU U TEOPETHUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJOTUUECKUX MpoOieM, a
TaKkXe Npo0seM cOepeKeHUs IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUH U MAaTEPHUAJIOB.

B nnane pemeHus 3amady  BOCIHMTAHUS, Pa3BUTHS UM COLMAIM3AlUU
00yYaromMXCcsl MPUHATHIE MPOTpaMMON MO XUMHUU TOAXOAbI K ONPEACIICHUIO
COJICpKaHUSI W TIOCTPOCHUS TpeAMeTa MpeaycMaTpuBaiOT (OpPMUPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUHN, UMEIOIINX 0a30BO€ 3HAUCHHE JIJISl PA3TUYHBIX
BUJIOB JICSITEIIbHOCTU: PpEIICHUS TMpo0jeM, IOUCKa, aHaiau3a M 00paboTKu
uHboOpMaIIUK, HEOOXOAUMBIX JJii TPUOOPETEHUS] ONbITa TMPAKTUYECKON U
HCCIIEIOBATENIbCKON JIESITEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mpaktuke mnpenonaBaHus XUMHUM Kak Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHus, IIPH ONPEASICHUN
COJICPKATEIIbHOM XapaKTEPUCTUKHU IeJIe W3y4deHUs TMpeaMeTa HalpaBiIeHUEM
MEPBOCTEIICHHON 3HAYUMOCTH TPAJAUIIMOHHO MpU3HAETCS (HOPMUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUUYECKOU
NEATEIbHOCTH 4YEJIOBEKAa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM IOAXOJ K OIPEACIICHUIO LEJNEH H3YUYCHHS
npeaMeTa SBJISIETCS BIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUS TJABHBIMU UEISIMU HM3Yy4YECHUsSl MpeaMeTa
«Xumus» Ha 6a3oBom ypoBHe (10 —11 ki1.) SBASIOTCS:

e (¢opMUpPOBaHHE CHCTEMbl XHMHUYCCKHX 3HAHMH KakK BaKHeHIen
COCTAaBJISIFOLIEN €CTECTBEHHO-HAYYHOW KAPTHHBI MHPA, B OCHOBE KOTOPOH
JeKaT KIIOYEBBIC MOHATHA, (yHIAMEHTAIbHBIC 3aKOHBI M TEOPUH XHUMUH,
OCBOEHHE SI3bIKa HAYKH, YCBOEHHE M TMOHMMAaHUE CYIIHOCTH JTOCTYMHBIX
000011IeHN T MUPOBO33PEHYECKOT0 XapaKkTepa, 03HAKOMJICHUE C UCTOPUEH UX
Pa3BUTHUSI U CTAHOBJICHUS,



e (opmupoBaHHE U pa3BUTHE MPEACTABICHUIN O HAyYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUYECKHUX PEAKINil, HEOOXOAUMBIX JJIsl IPUOOPETEHHS] YMEHHI
OpUEHTHPOBATHCSI B MHUPE BEIIECTB U XUMHUYECKHUX SIBJICHUH, MMEIOIINX
MECTO B IIPUPO/JIE, B MPAKTUYECKOMN U TOBCETHEBHOM JKU3HH;

e pa3BUTHE YMEHHUU U CIOCOOOB JACIATETLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO SKCIIEPUMEHTa, COOJTIOJCHHEM TpaBUII
0€30MacHOro OOpaIIeHHs C BEIECTBAMH.

Hapsiny ¢ 3tuM, coaeprkaTenbHas XapaKTepUCTHKA LEJel U 3a7a4 U3yYeHUsI
npeaMeTa B IporpaMMe Mo XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TIPHOPUTETAMHU B CUCTeMe cpeaHero oOmiero oOpazoBanus. CerogHs B
MpernogaBaHUK XUMHUH B OOJIbIICH cTeneHN OTAAETCA MPEANOUYTEHUE MPAKTUYECKOM
KOMIIOHEHTE COJEp)KaHUs OOyuyeHHus, OPHEHTUPOBAHHOM Ha IOATOTOBKY
BBIIIYCKHHUKa 00111€00pa30BaTEIbHON OpraHu3alii, BIAJCIOLIETO HE HabOpoM
3HaHUU, a (PYHKIMOHAJIBHON IpaMOTHOCTBIO, TO €CTh CHOCOOAMHU M YMEHHUSMHU
aKTUBHOTO TOJyYeHUs 3HAaHWW U MPUMEHEHUS UX B PEaTbHON KU3HU IS PEIICHUS
MPAKTUYECKHX 3a]1ad.

B cBsi3u ¢ 3TUM IpH U3y4eHUHU NpeaMeTa « XUMHsD) TOMUHHUPYIOIIEE 3HaUeHHE
IpUOOPETAIOT TAKUE LIETU U 3a/1a4H, KaK:

ajanrtanus oO0y4aronmxcsl K YCJIOBUSM JWHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dopMupoBaHHE  WHTEIJICKTYyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHnI0, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MPHUHSITHIO TPAMOTHBIX
pElIEHNH B KOHKPETHBIX KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX C BEIIECTBAMH M UX
NPUMEHEHHUEM;

dbopMupoBaHne y O0OyYarolUXCs  KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETEHIIUH), MMEIOIIMX YHHUBEPCaJbHOE 3HAu€HUE MJi1 pa3jIMYHbIX BHJIOB
NEeSATEIbHOCTU: PElIeHHs MpoOJeM, MOUCKa, aHalnu3a U 00pabOTKu MH(pOpMaLIUH,
HEOOXOUMBIX IS MPUOOPETEHHMSI OTIBITA AEITETLHOCTH, KOTOPAs 3aHIMAET BAXKHOE
MECTO B MO3HAHUU XUMHH, a TaKXKe JUId OLIEHKH C MO3ULUN SKOJIOTHYECKON
0€30MMacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB Ha OPraHU3M
YeJI0BeKa U MPUPOTHYIO CpEay;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEN 00yYarOIIMXCs: CHOCOOHOCTH CaMOCTOSTEILHO IPHUOOPETATh HOBBIE
3HaHUA 110 XMMHH B COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTSAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(QOPMAIIMOHHBIE TEXHOJOTUHU ISl TIOUCKA M aHaJln3a y4eOHOH U
HAYYHO-TIOMYJISIPHON HHPOpMAIH XUMHUYECKOTO COJIeP KaHNUS;

dopMupoBaHrE U pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIICHHS], HA0II01aTeIbHOCTH, COOPaHHOCTH, aKKYPATHOCTH, KOTOPbIe 0COOEHHO
HEOOXOIUMBI, B YAaCTHOCTH, NpPH IJIAHUPOBAHUH W MPOBEACHUU XUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIHUTaHWE Yy OOy4aroummxcs YOSKIEHHOCTM B TyMaHHCTUYECKOU
HaTpaBIEHHOCTH XUMHUH, €€ BOXKHON PONHM B PEUICHUH TI00ATBHBIX MPOOIEM



PaIMOHAIBHOTO MPUPOIOTIOIB30BAHUS, TIOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs TPHUPOIAHOTO PABHOBECUS, OCO3HAHUS HEOOXOIUMOCTH OEpPEKHOTO
OTHOIICHUSI K TPHUPOJIE M CBOEMY 3IIOpPOBBIO, a TaKKe NPUOOpPETEHHs OIbITa
UCTIONB30BAaHUS TOJYYCHHBIX 3HAHWM Il MPUHATHS TPAaMOTHBIX PEIICHUN B
CUTYaIHIX, CBSI3aHHBIX ¢ XUMUYCCKUMU SIBIICHUSIMH.

B yuebHOM mmane cpemHero oOImero oOpa3oBaHHS TPEIMET «XUMUSDY
0a30BOTO YPOBHS BXOJWT B COCTaB MpeAMETHOU obyactu «EcTecTBeHHO-HAYYHBIC
TPEMETHI».

OO61iee 4nciio 4acoB, OTBEIEHHBIX JIs U3yUYE€HUS] XUMHH, HAa 0a30BOM ypOBHE
cpeaHero ooiiero oopasoBanusi, coctaBiseT 68 yacos: B 10 kimacce — 34 gaca (1 yac
B Hezenro), B 11 kinacce — 34 yaca (1 gac B Hezenio).



COILEPKXAHUE OBYYEHMUSA
10 KJTACC
OPI'TAHMYECKASA XUMUA

Teopernyeckue 0CHOBBI OPraHUYECKON XUMUM

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. T€OpUs CTPOEHHUS OPraHUYECKHX
coequHeHunit A. M. byTiepoBa, e€ ocHOBHbIE MON0XkeHUsI. CTPYKTypHBbIE (POPMYJIBI
OpraHuYyecKkux BemecTB. ['omonorus, wu3oMepus. XUMHYECKas CBSI3b B
OpPraHUYECKUX COCIMHEHUAX — OJIMHAPHBIC U KPATHBIEC CBSI3H.

[IpeacraBnenue o kinaccupukauu opraHudeckux BeriecTB. HoMeHkmarypa
OpPraHUYeCKUX COEAMHEHUM (CHUCTEeMaThuyecKas) W TpPUBHAIbHBIE Ha3BaHUS
BOXKHEUIIINX MPEACTABUTENECH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbI M3Yy4YEeHHUsS BEUIECTB W X MPEBpAILCHUI:
03HAaKOMJIEHHE C 00pa3IiaMu OPTraHMYECKUX BEIIECTB U MaTeprajaMu Ha UX OCHOBE,
MOJICTMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIO/ICHWE U OIMCaHUe
JIEMOHCTPAIIUOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEUIECTB MPHU
HarpeBaHuM (I1aBjieHue, OOyrIMBaHUE U TOPEHUE).

Yruaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHMYECKHMW psaA. MeTraH W 3TaH —
IpOCTEUIINE MPECTABUTENN aJIKAHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMELICHUS] U TOPEHMS), HAXOXKICHUWE B TMPUPOJAE, MOIYYECHHE U
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUMN PsAll. DTUIEH U MPONUIICH —
MPOCTEUIIINE TPEICTABUTENN AJIKEHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHUS, TAJOTCHUPOBAHUSA, THApPATALMM, OKUCICHHUS U
MOJIMMEpHU3aIluu ), OJyYeHUE U IPUMEHEHUE.

Ankanauensl: OyTtagueH-1,3 u metunOyraaues-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKUEe CBOMCTBA (peakuusi monaumepusaiuu). [logydeHne CUHTETUYECKOTo
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUH psill. AIICTUIICH
— TMPOCTEUINMIA TPEICTaBUTENIb AJIKWHOB: COCTaB, CTpOoeHHue, (u3udyeckue W
XUMUYECKUE CBOMCTBA (pEaKiMu THAPUPOBAHMUSI, TAJOTCHUPOBAHUS, TUIPATALIUH,
TOPEHHUSI ), OJyYEHUE U TPUMEHEHHUE.

Apensl. benzoin: cocrtaB, cTpoeHue, (puU3NUECKHME U XUMUYECKHE CBOMCTBA
(peakuuu rajoreHUpPOBAHUS U HUTPOBAHMUS), TOJyUYEHUE U MpUMEHeHue. 1oayon:
cocmas, cmpoeHue, uauyeckue U  XumMuyeckue  ceoticmea  (peakyuu
2aN102eHUPOBANUSL U HUMPOBAHUSL), NOJyYeHUe U npumeHeHue. TOKCUYHOCTh apeHOB.



['eneTnueckast CBSA3b MEXAY YIVIEBOJOPOAAMH, NMPUHAICKAIMMHA K PA3THYHBIM
KJIaCCaM.

IIpuponHble MCTOYHMKM YTI€BOAOPOAOB. I[IpHpomHBI ra3 W IOIyTHBIE
HeTsaHpie Ta3bl. HegTh m e€ mpoucxoxnenue. CrocoObl mnepepaboTku HedTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKHMM, KaTaluTU4YeCKuil), nuponu3. IIpoayKrel
nepepaboTku He(TH, UX NPUMEHEHNE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBbIH
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M WX IPEBPAILCHHIA:
O3HaKOMJIEHHE C 00pa3llaMu MIacTMAace, KayuyKOB M Pe3UHBI, Kosuekuuu «HepTo»
1 «YT0JIb», MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJAOB M raJOr€HONPOU3BOIHBIX,
IPOBEJCHNE IPAKTUYECKON PaOOThI: OJYUEHUE ITUIICHA U U3YUYEHUE €TI0 CBOWCTB.

Pacuérnbie 3anaun.

Bbluucnenuss mo ypaBHEHHMIO XHWMHMYECKOW peakuuu (maccel, 00OBEMA,
KOJINYECTBA MCXOAHOTO BEHIECTBA WJIM NMPOAYKTA PEAKLIHH IT0 M3BECTHBIM MacCe,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue opranuyeckie coeAMHeHHUs

IIpenenpHble OOHOATOMHBIE CHOUPTBL. MeETaHOI H 3TAaHON: CTPOCHUE,
(¢usznyeckue MU XHWMUYECKHE CBOMCTBA (peakUUMU C AaKTHUBHBIMU METaJUIaMHU,
raJIOr€HOBOJOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoaopoaHbie CBA3M MEXKIY
MOJIEKYJIAMH CIIUPTOB. [[elicTBME METAaHOJIA U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHble  COUPTBL. OTWICHIJMKOIb W  TIMLUEPUH: CTPOCHHE,
¢uznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJECHCTBHE CO MIEIIOYHBIMU
MeTaJulaMH, KaueCTBEHHas peaklys Ha MHOIrOaTOMHble cnupThl). [leficTBue Ha
opraHusM yenoBeka. [[pumenenne rmmuepuHa v STUIIEHTJIUKOJIS.

@deHoJ: CTpOeHHE MOJIEKYJIbI, (U3NYecCKue W XUMHUYECKHE CBOICTBA.
ToxcuunocTtsb denona. [lpumenenue penona.

Anpperunpl U kemoHvl. DopMalbIeruj, aueTaIbIETUA: CTPOCHHE,
(¢u3nyeckue U XUMHUYECKHE CBOICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEaKIIUN), OJTYyUYCHHE U IPUMEHEHUE.

OIHOOCHOBHBIE MPEEIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAS U YKCYCHAs
KHUCJIOTBL: CTpOECHHE, (PU3NUYECKHUE U XUMHUYECKHE CBOMCTBA (CBOKCTBA, 00IIKE AJIs
KJlacca KUCJIOT, peaklus 3TepuuKalun), nojrydeHue u npumeHenue. CreapruHoBas
Y 0JIEMHOBAs KUCJIOTHI KaK MPEACTaBUTEH BbICIINX KapOOHOBBIX KUCIOT. Mblja Kak
COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICUCTBHE.

CrnosxHble 3(hpUpbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. [ UIPOIIN3 CIIOKHBIX
a¢upoB. XKupsl. 'maponus xupoB. lIpumeHeHue xupoB. buonormyeckas posb
KHUPOB.

VYrneBoabl: cocTaB, KiaccuuKaiys yrieBoJ0B (MOHO-, TU- ¥ TIOJTUCaXapHibl).
I'mroko3a — mpocTeimuii MOHOCaxapu: 0COOCHHOCTH CTPOEHUS



MOJIEKYJIbI, (PU3NIECKHE M XUMUYECKIE CBOMCTBA (B3aUMOICHCTBUE C THIPOKCHIIOM
menu(Il), okucnenne amMuadHbIM pacTBOpoM okcujia cepedpa(l), BoccraHoBieHME,
Opo’KeHHE TIIOKO3bI), HAXOXKJIECHUE B IPUPOJIE, IPUMEHEHNE, OMOJI0oTHYEeCKas POJib.
dotocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak npupojHbie nojuMmepbl. CTpoeHUEe Kpaxmaia U
nenono3bl.  dusznueckue W XUMHUUYECKHME CBOMCTBa Kpaxmana (THAPOIU3,
KaueCTBEHHAsI PEaKIIs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEHIECTB W HMX MPEBPAIICHUN:
MPOBEJCHUE, HAOIOJICHUE W OINUCAHUE JIEMOHCTPAIMOHHBIX OMNBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIMUA OJHOATOMHBIX CHUPTOB (OKUCIECHHE 3TaHOJIa
okcugoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCUCTBHE TJIHIIEPUHA C
ruapokcusiom menu(ll)), anbaerngoB (oKuciIeHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom wMenu(Il), B3ammopeiicTBUE Kpaxmaiaa C HOAOM),
MPOBEJICHUE MPAKTUUECKONU pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnrie 3amaun.

Bbluucinenuss mo ypaBHEHUIO XHUMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUH IO U3BECTHBIM MAcCCE,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WA MPOAYKTOB PEAKIIUN).

A30TcoziepxKalme OpraHn4ecKue COeTMHECHMUS.

AMMHOKHCIIOTHI Kak aM(oTepHbIe opraHndeckue coeauHeHus. dusnyeckue u
XUMUYECKME CBOMCTBA aMHHOKHUCIOT (Ha mpumepe riuiuHa). buonoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkn kak nOpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHud. llepBuuHas,
BTOpUYHAS M TPETHUYHASI CTPYKTypa OeiakoB. XUMHYECKHE CBOWCTBA OCIIKOB:
TUAPOJIN3, IEHATypallusl, KAYeCTBEHHBIE PEaKIIUU Ha OCIIKHU.

OKCIEpUMEHTAIbHBIE METOJIbI HM3Yy4YEeHHUsS BEIIECTB U UX MPEBPAIICHUI:
HaOJI0JICHUE U OTNMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYypalus OCJIKOB MpU
HarpeBaHWM, IBETHBIC PEAKIIUU OCITKOB.

BrbicokomosieKyJIsIpHbIE COeIMHEHUS

OCHOBHBIC TOHSITUS XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHSSI MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYISIPHBIX COCIUHEHUN —
MOJIMMEPHU3ALIUS U TTOJIMKOHIEHCAIIHS.

OKCIepUMEHTAIbHBIE METOJIbI M3Yy4YEeHHUs BEIIECTB W MX MPEBPAILCHUI:
O3HAaKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBSI3€M MTPU U3YYEHUU OPTaHUYECKON XMMUH B
10 xjacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAHME KaK OOIMX €CTeCTBEHHO-



HAYYHBIX MOHSTHUN, TaK W MOHSTHUN, SBISIOMUXCS CUCTEMHBIMU ISl OTAEIbHBIX
HpPeIMETOB €CTECTBEHHO-HAYUYHOTO LIUKJIA.

OO01ue ecTecTBEHHO-HAYUYHbIE TTOHITHS: SIBIICHUE, HAYYHBIA (aKT, TUIIOTE3a,
3aKOH, TEOpHS, aHANU3, CUHTE3, KiIaccu(UKAIMs, MEPUOTUIHOCTh, HAOIIOACHHE,
MU3MEpEHUEe, SKCIEPUMEHT, MOJICIIMPOBAHHE.

@dusmka: MaTepus, DHEprus, Macca, aroM, OJEKTPOH, MOJIEKYIIa,
OHEPreTUYEeCKUl ypOBEHb, BEIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NUECKHE BETUUUHBI U STUHUIIBI UX U3MEpPEHUSI.

buonorus: kmerka, opranm3M, Owocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OMOJOTHMYECKH AaKTUBHBIE BellecTBa (O€IKH, YTICBOJBI, KUPHI,
(bepMeHTHI).

['eorpadus: MuUHEpasbl, TOPHbIE TOPOABI, MOJE3HbIE UCKOMAeMbIe, TOIUIHUBO,
peCypcehl.

TexHomorus: MNHUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIBFHOTO THTAHUA,
MOIOIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MPEnapaThl, MaTepuasbl U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMMHU

XUMHUYECKHH 5IeMeHT. ATOM. S11po aToma, H30TOIIbI. DIEKTPOHHAst 000I0UKa.
DHepreTHYECKUe YPOBHHU, MOIYPOBHU. ATOMHBbIC OpOUTaNH, S-, P-, 0- 3JEMEHTHI.
Oco0eHHOCTH pacTpeesieHHs] JIEKTPOHOB MO OpOUTaIsIM B aTOMax dSJIEMEHTOB
MEPBBIX YETHIPEX MEPUOA0B. DINEKTPOHHAS KOH(UTYpaIKs AaTOMOB.

[Tepunognueckuii 3akoH U [lepuoguueckas cucreMa XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepumoandeckoil cuctembl
xuMmudeckux 3neMeHToB Jl. M. MeHneneeBa ¢ COBpEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX M CJIOXKHBIX BEIIECTB MO TpynnaM M TEpUOJaM.
3HavueHUE NEPUOANYECKOIO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBsI3b. BUIbl XMMHUYECKOH CBSI3U
(KoBaJIeHTHasi HEMOJSIpHAs W MOJISIpHAs, MOHHAsA, METaJinyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XHMMHMUYECKOW CBA3M (OOMEHHBII U JOHOPHO-
aKienTopHblil). BomgoponHas cBsizb. BajneHTHOCTb. DJIEKTPOOTPHUIIATEIBHOCTD.
Crenenb okucieHus. MMoHbI: KAaTUOHBI 1 AHUOHBI.

BemectBa  MOJIEKYJIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTATIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKOU PEIIETKH.



[Tonatne o gucnepcHbIX cucTemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 107151 BEILIECTBA B pacTBOPE.

Knaccudukanus HEOPTaHUYECKHUX COEIMHEHUM. Homenknatypa
HEOPraHUYECKUX BEIIECTB. | eHeTuyeckas CBsI3b HEOPraHWYECKUX BELIECTB,
IPUHAJIEKAIINX K PA3JTUYHBIM KIIACCaAM.

Xumuueckas — peakuusa.  Kiaccudukanus  XMMHUYECKMX — peakluid B
HEOPraHWYEeCKOM M OPraHWYeCKOM XHMHH. 3aKOH COXPAHEHHSI MAcChl BELIECTB,
3aKOH COXPAHEHUS U MTPEBPAILLECHUS YJHEPTUH IIPU XUMHUECKUX PEAKLIHSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTuMbIe
peakunu. XUMHYECKOEe paBHOBecHe. DakTOphl, BIUSAIOIIME HA COCTOSHHE
xuMuueckoro paBHosecus. [Ipunnnn Jle [latense.

Dnektponutuyeckas auccounanus. CuiabHbIe U cliadbie 35ekTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, LIEJIOYHAsL.

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUY.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHHUS BELIECTB W UX MPEBPAILCHHI:
neMoHcTpauus Tabnun «llepuoanueckas cucrema xumuueckux anemeHros 1. U.
MenpaeneeBa», U3ydeHHE MOJIEIEH KPUCTAUIMYECKUX PEHIETOK, HAOJIOJECHHE U
ONKCaHUE JEMOHCTPALUOHHBIX U Ja0OPATOPHBIX OMBITOB (pa3joKEeHUE MEPOKCUAA
BOJOpPOJa B IPUCYTCTBUU KAaTAJIU3aTOPA, ONPEIEICHUE CPEbl PACTBOPOB BEILECTB
C IOMOIIbIO YHUBEPCATIBHOTO MHIMKATOPA, PEAKIIMU HOHHOTO 0OMEHA), IPOBEICHHE
MPaKTUYECKOM padoThl «BiausHue paznuyHbix (PaKTOPOB Ha CKOPOCTh XMMHUYECKON
peaKIum».

Pacuérnrie 3amaun.

Pacuétsl 10 ypaBHEHUSM XUMHYECKHX peEaklUHii, B TOM 4YHUCIE
TEPMOXUMUYECKUE PACUETHI, PACUETHI C UCITOIB30BAHUEM ITOHATHUS «MACCOBAS 10JIS
BEILECTBAY.

Heopranuveckasi xummust

Hemeranner. Ilonoxxkenne HemetayuioB B Ilepumoamueckoin  cucreme
xuMuueckux snaeMeHtoB J[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nuecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA mpuMepe
KHuciopoaa, cepsl, hochopa u yriepoaa).

XHWMHUYECKHE CBOMCTBA BaXKHEHINIMX HEMETAUIOB (TaJIOTEHOB, CEphbI, a30Ta,
docdhopa, yrmepoga W KpeMHHS) W HX  COeAUHEHUW  (OKCHJIOB,
KHCJIOPOJACOIEPKAIIMNX KUCIIOT, BOJOPOAHBIX COCIUHEHUN).

[IprumeHeHne BAXKHENIIINX HEMETAJUIOB U UX COCAUHECHUM.

Meramnsl. [lonoxenune merammoB B Ilepuoguueckoil cucteMe XMMHYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOUEK
aToMOB MeTajuioB. OOmue usnueckue cBoicTBa MeTauioB. CIuiaBbl METaJLIOB.
DIIEKTPOXUMHUYECKUN DS HATPSYKEHUN METAIIOB.



XUMUYECKUE CBOMCTBA BAXKHEUIIMX METAUIOB (HATPHM, KaJlUil, KaJbLIHii,
MarHui, aJlOMUHUMN, IIUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUH.

OO6mue crnocoObl moiyueHusi MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTANIbHBIE METOJIbI HM3Yy4YEHHUS BELIECTB W MX MPEBPALLICHUI:
U3y4YeHHUE KOJUIEKIMH «MeTayuibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIlICHUE
AKCIIEPUMEHTAJILHBIX 3ajla4, HaOJIOJICHWEe M OINHMCAHWE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMHUHHS C PacTBOpaMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIUU Ha KATUOHBI METAJUIOB).

Pacuérneble 3a1aumn.

Pacuérel maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIHUH BELIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO
U3 BEILIECTB UMEECT IPUMECH.

XUMHUSA U )KU3HDb

Ponp xumun B 00ecrieueHUN SKOJOTUYECKOM, IHEPTreTUYECKON U MUIICBOM
0€30MacHOCTH, Pa3BUTHH MeAMIMHBL. [loHSATHE O HAyyHBIX METOAAaX IO3HAHUS
BEIIIECTB U XMMUYECKUX PEaKIUH.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJIyYEHHUS BaXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEIIECTB M MATEPUANIOB: BaXKHEHIIUE CTPOUTEIIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepualibl, KpAacKH, CTEKJIO, KEepamuKa,
MaTepuasnbl g 3JIEKTPOHUKH, HAHOMATEepHasbl, OPraHUYECKUE U MUHEPAIbHBIE
ya00peHusl.

XuMusi U 3I0pOBbE YEIIOBEKA: IpaBUJia KCIOJIb30BAHMS JIEKAPCTBEHHBIX
penaparoB, paBuia 0€30MaCHOTO UCIIOJIb30BAHUS MTPENapaToB OBITOBON XUMUU B
MMOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmss  MeXnpeaMeTHbIX  CBsi3ed TpU  M3yYeHUH OOmed u
HEOpraHndeckor xuMuu B 11 Kilacce oCylIeCTBISIETCS YE€pE3 MCIOJIb30BAHUE KAK
OOIIIMX €CTECTBEHHO-HAYYHBIX MOHITUHN, TaK U MOHITHH, SIBJISIFOITUXCS CUCTEMHBIMU
JJIS1 OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TOHSTHSA: HAay4dHBIM (akT, TMIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIacCU(pUKAIMs, TEePUOJANYHOCTh, HaOII0ICHUE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHNUE, SIBJICHUE.

®u3uka: MaTepusi, SHEPrusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOI, PAIMOAKTUBHOCTh, MOJIEKYJ1a, JHEPTETUYECKUN YPOBEHD, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIIeCTBa, (PM3NUECKHE BETUYMHBI M CAMHUIIBI MX
U3MEPEHUSI, CKOPOCTb.



buonorusa: knetka, opraHuW3M, JKOCHUCTEMa, Ouocdepa, MaKpo- W
MHKPORJIEMEHTBI, BATAMHHBI, 0OOMEH BEILIECTB B OPraHU3Me.

['eorpadus: MUHEpaIBI, TOPHBIC MTOPOJIBI, MOJIC3HBIE UCKONAeMbIE, TOILIUBO,
pecypehl.

TexHoJOTHsI: XUMHUYECKas MPOMBIIUICHHOCTh, METAJUTypIHsl, MPOU3BOACTBO
CTPOMTENIBHBIX MAaTEPHAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, IHUIICBAs
IPOMBIIIJICHHOCTh,  (hapMalleBTHUCCKasi  MPOMBIILICHHOCT,  MPOHM3BOJCTBO
KOCMETHYECKHX IPErapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHAIIOB,
AJICKTPOHHASI POMBIILICHHOCTh, HAHOTEXHOJIOT HH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJIHEIT'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHnaBauBaeT TpeOOBaHHUS K pe3yjibTaTaM OCBOECHHS
00Oy4alomMMUCA TPOrpaMM CpeaHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHbIM W OpeaAMeTHbIM). HaydHo-mMeTonnyeckoil OCHOBOW  JIA
pa3paboTKU IJIAaHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHErO OOIIEro
oOpa30BaHUsl SIBISIETCS CUCTEMHO-AESITENbHOCTHBIN MOAXOI.

B cooTBeTcTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeETa «XHMHsSD» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHUE OOYYAIOUIUMUCS POCCUMCKONW Tpa)¥TaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEIICHUIO;

HaJu4Kre MOTUBALIUU K O0yYEHUIO;

LEJICHAIPABJICHHOE Pa3BUTHE BHYTPEHHUX yOEKIECHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOyYarolIMXCsi PYKOBOJCTBOBATHCSI B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAaMHU, MPUCYIIUMU LIEIOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJM4Ke MMPABOCO3HAHUS SKOJIOTMYECKON KYJIbTYPbl U CHOCOOHOCTH CTaBUTh
LU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHHA IpeaMeTa «XUMHS» JIOCTUTAKOTCS B
€IMHCTBE Y4YeOHON U BOCHUTATENBHOM JAESITEIbHOCTH B COOTBETCTBUH C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LIECHHOCTAMHU
U HAealaMd POCCUKCKOTO TIPpakJaHCKOro OOIecTBa, MPUHATHIMH B OOILECTBE
HOpMaMHU U IIPaBUJIaMU [TOBEACHHUS, CIIOCOOCTBYIOIIUMU MTPOLIECCaM CAMOTIO3HAHNUS,
CaMOpa3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHHSI IMYHOCTH O0YYArOIIUXCSL.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaxaroT
c(OPMHUPOBAHHOCTh OIbITa I[MO3HABATEIIbBHOW W MPAKTUYECKOH JAESTENbHOCTU
oOyyJaroumxcsi 1Mo peaju3aliy NPUHATHIX B OOIIECTBE LIEHHOCTEW, B TOM UYUCIE B
YaCTH:

1) rpaaIaHCKOT0 BOCTIMTAHNSA '

OCO3HaHUs 00YYaIOIMMUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MTPABONOPAIKY;

MIPEACTABICHUS] O COLMAJBHBIX HOPMax W MPaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU JAEATEIHPHOCTH MPU CO3TAHUH YISOHBIX
IPOEKTOB, PEIICHUH YYEOHBIX U MMO3HABATENbHBIX 3a/1a4, BHIMOIHEHUU XUMHUECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W NPUHUMATh MOTHUBBI, HAMEPEHHWS, JIOTUKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IMYHbIX BUAOB YUYCOHOU AESTEIBHOCTH;

2) MATPHOTHYECKOTO BOCTIHTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAaCJEIUI0
OTEUECTBCHHOU XUMUMU;

YBOKEHUS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPHH W TPAKTHIECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUSI HAyKU €CTh PE3yjbTaT
JUIMTENIbHBIX ~ HAaOJIOJCHUM, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

MHTEpeCca U MO3HABATEIbHBIX MOTUBOB B ITOJIYYE€HHUH U MOCIEYIOIEM aHATTU3E
uH(GOPMAIH O TIEPEAOBBIX IOCTHKCHHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) IyXOBHO-HPAaBCTBEHHOT0 BOCIIMTAHHSI:

HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMUUYECKUMU SBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMNA HPABCTBEHHBIX W IPABOBBIX HOPM U OCO3HAHME TMOCJEACTBUUA 3THUX
MOCTYIIKOB;

4) hopMHUpPOBaHUSI KYJIbTYPbI 3/I0POBbSI:

MOHMMAaHUSl IIEHHOCTEH 3J0pOBOro M 0Oe30MmacHoro oOpas3a KW3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 310POBBIO;

coOmo/ieHns TpaBui Oe30MacHOro OOpalieHusi C BEIIeCTBAaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH,

MOHUMAaHUSl I[EHHOCTH TPaBWJI HMHIAUBUAYaJbHOTO U  KOJUIEKTUBHOTO
0€30macHOro MOBEICHUS B CUTYaIIUSX, YTPOXKAIOIINUX 3TOPOBBIO U KU3HU JIFOJICH;

OCO3HaHMS TOCIEJCTBUNA W HENMPHATHS BPEAHBIX MPUBBIYEK (YMOTpeOsieHus
aJIKOr0Jisl, HAPKOTHKOB, KYPEHUS);

5) TPy10BOT0 BOCIIUTAHUS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTHU B  y4e€OHO-HCCIIeI0OBATEIHCKON
JeSATETPHOCTH, OOINECTBEHHO TIOJIE3HOW, TBOPUYECKOW U  JIPYyTrUX  BUJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B pEHIEHWH NPaKTHUECKUX 3ajad
COIIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YUYEHHUIO NMpodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE ITPUMEHEHUS MTPEAMETHBIX 3HAHUMN IO XUMUHU;

YBOXKEHUSI K TPYLY, JIOJSAM TPyJa U pe3yJibTaTtaM TPYJOBOU JEATEIIbHOCTH,

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHJMBUAYAJIBHOW TpPAaCKTOPUU
oOpazoBanusi, Oyayiield mnpodeccud U peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IKOJIOTHYECKOTO0 BOCTIUTAHUSI:

AKOJIOTUYECKU II€JIECO00pa3HOr0 OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHUsl TJIOOATBHOIO XapakKTepa HKOJIOTHYECKUX MpoOsieM, BIUSHUS
DKOHOMMYECKHX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOW CPEIBI;

OCO3HaHUS HEOOXOJUMOCTH WCIIOJNB30BAHUSA JOCTIKEHUNW XUMHH JUIS
pelIEeHUs BOIPOCOB PAIMOHAIBHOTO NPUPOJOTIOJIb30BAHHS;

AKTUBHOIO HENPUATHS JICUCTBUWA, NPUHOCAIIUX BpEl OKpYKarollen
IPUPOAHON Cpejie, YMEHUsI MPOTHO3UPOBATH HEOJIArOMPHUSTHBIE JKOJIOTUYECKHE
NOCJEACTBUSA MPEIINPUHUMAEMBIX IEUCTBUI U MPEAOTBpAIATh UX;

HaJIMYUsl pa3BUTOTO SKOJIOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPHI,
OTbITa NEeATEIbHOCTH AKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B TO3HABATEIIbHOW, KOMMYHUKATUBHOW U COLIMAJIBHOM
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO IPOTHUBOCTOSITH HJEOJIOTUHU
xemo(oouu;

7) IEeHHOCTH HAYYHOT'0 TIO3HAHUSI:

c()OPMUPOBAHHOCTU MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeIUPUKA XUMHUU KaK HAyKd, OCO3HaHUS €€ poJlid B
GbopMHpPOBaHMN PALMOHATBLHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU IIEJIOCTHOTO
IPEICTaBICHU 00 OKPYKAloIIeM MUpE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEW U pelieHuU MpoOJeM COXpaHECHHUS
MIPUPOTHOTO PABHOBECHSI,;

yOeXKIEHHOCTH B 0COOOM  3HAYMMOCTM XMMHUU JUISI  COBPEMEHHOMU
[MBWIN3ALNN: B €€ TYMaHUCTUYECKOW HAMPaBJICHHOCTH U BaXKHOU POJIM B CO3/TaHUU
HOBOM 0a3bl MAaTEPUAIBHOW KYJIBTYphI, pEHICHUH TJI00aIbHBIX MPOOIeM
YCTOWUYHUBOTO PAa3BUTHs YEJIOBEUECTBA — ChIPHEBOM, SHEPIreTUUECKOW, NUILIEBON U

AKOJIOTUYECKON O€30MaCHOCTH, B Pa3BUTHUU MEIUIMHBI, 00ECIIEYEHNUN YCIOBUI
YCHENIHOTO TPYJa U AKOJIOTHYECKH KOM(MOPTHOM JKU3HU KAXKI0T0 YJieHa O0IIeCTBa;
€CTECTBEHHO-HAyYHOM TIpPaMOTHOCTU: TOHMMAHUSI CYIIHOCTH METOJOB
MMO3HAHUS, UCTIOJIb3YeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BaTh
MOJTydaeMbl€ 3HAHMS VISl aHATM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEro MUpa U



MPOUCXOSAIINX B HEM U3MEHEHUN, YMEHHUS JIeJaTh 000CHOBAHHbBIE 3aKIIOUECHUS Ha
OCHOBE HaYYHBIX (PAKTOB U MIMEIOLINXCS JAHHBIX C I[EJIBIO MOYYEHUS JOCTOBEPHBIX
BBIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIONb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHust MpoOJieM B pealIbHBIX KU3HEHHBIX CUTYAIHIX;

MHTEpeca K MO3HAHHIO U UCCIIEI0BATENbCKOM NesITebHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEephIBHOMY  OOpa30BaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HUIO HOBBIX 3HAHUU 1O XHMHUU B
COOTBETCTBUH C KU3HEHHBIMU NOTPEOHOCTIMH;

MHTEpeca K 0COOCHHOCTSIM TpPyJa B pa3iuYHbIX cepax mpodecCHoHaIbLHON
JeSITETLHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS y4€OHOTO TpeaMeTra «XuMHUs» Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydYarOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAOIINE
[IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHENUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPIus, SBIICHUE,
MPOIIeCC, CHCTeMa, HAYYHBIN (haKT, MPUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, KCCIEI0BaHNE, HAOTIOACHNE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJIbHbIe y4eOHbIE NEeHCTBUS (TO3HABaTEIbHbIE, KOMMYHHKATUBHEBIC,

pEryJsiTUBHBIE), o0ecreynBaroIme (dbopmHpoBaHue (GyHKUHOHATBHOU
IPaMOTHOCTH M COIIMAJIbHOM KOMITETEHIIUN 00YyYaroIXCs;
CHOCOOHOCTh 00yJaronmxcs UCIOJIb30BATh OCBOEHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

MeranpeaMeTHble pe3yJabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHHKATHBHBIMH W PETYJSTHBHBIMU
JICUCTBUSIMH.

OgBJagenue YHHUBEPCAJIbHbIMHU y4eOHbIMH No3HaBaTeJIbHBIMH
JeHCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE ICHCTBHSA:

CaMOCTOSITENIbBHO  (hOpMyJIUpOBaTh M aKTyaJlM3UpOBaTh  MPoOJieMy,
BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpPEACNISATh LENU JESITENbHOCTH, 3aJaBas MMapaMmMeTpbl M KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIHBHOCTH C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIb30BaTh NP OCBOCHHUM 3HAHUW MPUEMBI JJOTMYECKOTO MBIIICHUS —
BBIJICJISITh XAPAKTEPHbIC MPU3HAKU MOHATUM W YCTAaHABJIMBATH UX B3aUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS /ISl OOBSICHEHHUS OTAETbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAaHUS M KPUTEPUM JJs KJIACCHU(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUM;

yCTaHaBJIMBATh TPUYUHHO-CICJICTBEHHBIE CBSI3U MEXIYy H3y4yaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHUECKHE paCCyKIeHUsA (MHAYKTUBHBIC, JEIyKTUBHbBIC, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PaccMaTpHUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSTH B MPOIECCE MO3HAHUS, UCIIONIb3yEMbI€ B XUMHUH CUMBOJIMYECKHUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BLIBATH MOJICIIbHBIE MIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) dJIEMEHTa, XUMHUYecKast popmyJia, ypaBHEHHE XUMUYECKON PeaKIu
— TIpU PEIICHWH YYeOHBIX TO3HABATEIBHBIX W MPAKTHUYCCKUX 3a1ad, MPUMEHSTH
HA3BaHHBIC MOJICIbHBIC TPECTABICHUS IS BBIABICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 6a30BbIe UCCIIEI0BATEILCKHE AeiCTBHSA:

BIIa/IETh OCHOBAaMHU METOJOB HAYYHOT'O TIO3HAHMS BEUIECTB U XUMHUYECKUX
peaKumii;

(GopMyIMpOBATh LIETH U 33/1a4U UCCIIEOBAHUS, UCIIOJIb30BATh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(OPMYJIMpPOBAaHHBIE BOIPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (DOPMUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKIICHU;

BIIQ/ICTh HABBIKAMH CAMOCTOSITEIbHOTO IUIAHUPOBAHUS W TMPOBEACHUSA
YYEHUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOIIOaTh 32 XOIOM
mpolecca, CaMOCTOATEIBHO MPOTHO3HPOBATh €r0 pe3ynbTar, (OpMyJIHpOBATH
0000IIIEHNS ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTaTOB UCCIICOBAHMUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOHW HCCIEAOBATENIbCKOM U MPOEKTHOM
AESITeNIbHOCTH, TIPOSBIISATH CIIOCOOHOCTD ¥ TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB pEIICHHUs] TMPAKTUYECKUX 3a]ad, NPUMEHEHHIO pa3TMYHBIX METOJIOB
MO3HAHUS.

3) padora ¢ undopmanueii:

OPHUEHTHPOBAThCA B Pa3IMYHBIX HMCTOYHUKAX WHPoOpManuu (HAy4IHO-
MOMyJIIpHAsl JIUTepaTypa XWMHUYECKOTO COJIEpKaHMs, CIPaBOYHbBIC IOCOOWS,
pecypcbl MIHTEpHETa), aHaMM3UpOBaTh MH(POPMAIIUIO PA3THYHBIX BUIOB U (HOpM
MPECTABICHUS, KPUTUIECKHU OIICHUBATH €€ JOCTOBEPHOCTH 1 HEMPOTHUBOPEUYNBOCTH;



(dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSITH PA3TUYHBIE METOJBI MPU TIOUCKE H
oToope wuHbOpPMALIUM, HEOOXOAUMOW JUIsI BBIMOJHEHHUS Y4YEOHBIX 3aaad
onpenenEHHOro TUIA;

MpuoOpeTaTh OMBIT HCIHOJB30BAHUS WH(OOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTHUMalbHYI0  (GOpMYy  MPEACTABICHUS
uHopManu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEJCTBA IIPU pabOTE ¢ XUMHUECKOU
uHpopMaIeil: MPUMEHATh MEXIpeIMeTHbIe ((pU3ndyeckne U MaTeMaTUYECKUE)
3HAKW U CUMBOJIBI, (hOpMYJIbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HaTJISTHOCTH.

OBiageHne yHUBEPCAJIbLHBIMA KOMMYHUKATUBHBIMH J1€/iCTBUSIMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOM TEMBI B XOJI€ IUAJIOTa W/UITN
JTUCKYCCHHW, BBICKA3bIBaThb  HWACH, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOM 3a1a4H;

BBICTYNAaTh C TPE3EHTAIlMel pe3yJbTaTOB IMO3HABATEIBHOW ICATEIHHOCTH,
MOJTYYCHHBIX CAMOCTOSITEIIBHO I COBMECTHO CO CBEPCTHUKAMHM TIPU BBITTOTHCHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThl MO HCCIIEOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, pealn3aluud y4eOHOro npoekra u (popMyIupoBaTh BHIBOIbI
0 pe3yibTaTaM MPOBEASHHBIX HCCICIOBAHUN ITyTEM COTJIACOBaHUS IO3UIMI B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

OB1ajjeHNe YHUBEPCAJIBHBIMHU PEryJsiITUBHBIMHU JeHCTBUSIMU:

CaMOCTOSTENIHO IIJIAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NeATEIBbHOCTh, ONpenensas e€ Ieau W 3aJadyd, KOHTPOJMPOBaTH M TI0 Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TpeJjiaraeéMblii  aJlfOPUTM  JICUCTBUIM TPHU
BBITIOJIHEHUM YYEOHBIX M UCCIENOBAaTEeIbCKUX 3a/]ad, BHIOMpaTh Haubosee
¢ exTuBHBIN Ccroco0 HMX penieHuss ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUN O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CaMOaHAIN3a U
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KUIIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUSA Kypca «OpraHudeckas XuMUsD)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XHMHYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIA XUMUH B IIO3HAHUU SABJIEHUN IPUPOJIBI,



B (OpMHpPOBAHUM MBIIUICHUS W KYJIbTYPHl JUYHOCTH, €€ (PYHKIIMOHAIbHOMN
IPaMOTHOCTH, HEOOXOAUMOM JJIsl peLICHUs] MPAKTUYECKUX 33434 U IKOJOTUYECKH
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U PUPOIHOMN CPELIE;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIAral0IINe MOHATHS (XMMHYECKUH BJIEMEHT, aTOM, JJIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJa, BAJIEGHTHOCTb, AJIEKTPOOTPULIATEIbHOCTD, XUMUYECKAsI
CBsI3b, CTPYKTypHas (opMmyna (pa3BEpHyTas U COKpall€HHas), MOJIb, MOJSpHAs
macca, MOJISIPHBIN 00bEM, YIIIEpOJHBIN CKENET, PYHKIMOHAIbHAS Ipya, pauKal,
MU30MEPUS, U30MEPBI, TOMOJIOTUYECKHUM AT, TOMOJIOTH, YTIIEBOIOPOIbI, KHCIOPOI U
a30TCOAEpKAIIME COCAWHEHUS, MOHOMEp, MOJMMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMs); TEOPUM U 3aKOHbl (TEOpUS CTPOCHUs
oprannyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUSI MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XWMHH, MHPOBO33PEHUYECKHE 3HAHMS,
JeXallie B OCHOBE IMOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH XHMHYECKHUX
ABJICHUM, (AKTOJIOIrMYECKUE CBEJIEHHUS O CBOMCTBAX, COCTAaBE, MOJYYEHHH H
0€30MacHOM HCIIOJIb30BAHUM BA)XKHEUIIUX OPraHMYECKHUX BELIECTB B OBITY H
IPAKTUYECKOM JESITEIbHOCTH YEJIOBEKa,

c(hOPMHUPOBAHHOCTh YMEHHI BBISBIIATh XApAKTEPHbIE MPU3HAKA TOHITHH,
YCTaHABIMBATh UX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHUS MpU
ONMCAaHHUU COCTABA, CTPOCHHMS U IPEBPALIEHNUN OPTAHUYECKUX COEAUHEHNN;

c(OPMUPOBAHHOCTh YMEHHM HCIHOJB30BaTh XUMHUYECKYIO0 CHMBOJMKY MJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpaILEHHOM)
(GopMysl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX PpEaKILIUH,
M3TOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JUISI MJUIFOCTPALUHA HMX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUN YCTaHABIMUBATH MPUHAMJICKHOCTh H3YUEHHBIX
OpPraHUYECKUX BEIIECTB II0 HMX COCTaBY M CTPOCHHUID K ONPEACIEHHOMY
KJIacCy/Tpynne COeIuHEHUN (YrJIeBOIOPOJbl, KHCIOPOJ M a30TCOAEpIKaIIUe
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHWs), JaBaTh MM Ha3BaHUS IO
cuctematnyeckoi HomeHkiatype (IUPAC), a Takke NpUBOAUTH TPHUBUAIbHBIC
Ha3BaHUS OTACJIBHBIX OpPraHMYECKUX BELIECTB (STUJIEH, NPOIWJIEH, AlETUIIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (EeHOoJ, (opMaibIerui, aueTalbleru]l, MypaBbHUHAas
KHCJIOTA, YKCYCHAsi KUCJIOTA, OJIEMHOBAs KUCJIO0TA, CTEAPUHOBAs KHUCIIOTA, TJIFOKO34,
bpyKTO3a, Kpaxmal, eJTr0JI03a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHHSI ONpPENEISATh BHUIb XUMHUYECKOH CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTH YMEHHUSI TPHUMEHSATH IMOJIOKEHHUSI TEOPUU CTPOCHUS
opranuyeckux BemectB A. M. ByTnepoBa st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHUS; 3a4KOH COXPAHEHUS MacChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUN XapaKTePHU30BaTh COCTAB, CTPOSHNUE, (Pr3ndecKue
U XMMHYECKHME CBONCTBA THUIIMYHBIX TMPEACTABUTENCH pPa3IMYHBIX KJIACCOB
OpraHUYeCcKUX BeIlecTB (METaH, 3TaH, YTUIICH, IPOIUJIEH, alleTuiieH, OyTaaueH-1,3,
MeTunOyTaaueH-1,3, 6eH30J1, METaHOJI, TAaHOJI, STUJICHTJIUKOJIb, TJIMIIEPUH, (EeHOT,
areTanbACTH ], MypaBbUHAS M YKCYCHAsI KUCIIOTHI, TIIOKO03a, KpaxMall, IeJUTI0N03a,
AMUHOYKCYCHAsl KHCIJIOTa), WUTFOCTPUPOBATh T€HETUYECKYIO CBSI3h MEKIYy HUMU
YpaBHEHUSIMU COOTBETCTBYIOIIMX XHWMUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYJT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHHUKHU YTJIEBOIOPOIHOTO
CBIpBS (HEPTh, MIPUPOAHBIN Ta3, YToib), CHOCOOBI UX EepepabOTKU U MPAKTUYECKOE
MIPUMEHEHNE TTPOYKTOB NEPEepadOTKH;

c(OPMUPOBAHHOCTh YMEHHUM TPOBOJUTH BBIYUCICHUS 1O XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa
pEeaKIMK 10 U3BECTHBIM Macce, 00BEMY, KOJTUIECTBY OJTHOTO M3 HCXOTHBIX BEIIICCTB
WJIU TIPOAYKTOB PEaKIIHH ),

c(hOpMHUPOBAHHOCTh YMEHHMI BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCHOJIb3YEMbIX B XUMUU MIPU U3YUYEHUU BEIIECTB U
XUMUYECKUX ABJICHUN (HaOIt0/IeHne, U3MEPEHUE, SIKCIIEPUMEHT, MOJICJTUPOBAHNUE),
WCITOJIB30BaTh CHUCTEMHBIC XHWMHYCCKHE 3HAHUSA JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIOIaTh MIpaBUIIa MOJIb30BAHUS XUMUYECKOM
oCyJI0M 1 JabopaTOPHBIM OOOpPYJOBaHHEM, a TaKXKe IMpaBHiia OOpaIIeHus: C
BEIECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSIMH IO BBITTOJIHCHHIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUHN TUIAHUPOBATH U BBIMOIHATH XUMHYECKUI
HKCIIEPUMEHT (IIPEBpAICHHS] OPraHMYECKUX BEIIECTB MPU HarpeBaHUU, MOJIyUCHHUE
ATUJICHA U U3YUYCHHUE €TO CBOMCTB, KAUCCTBEHHBIC PEAKIIMA OPTaHUYCCKUX BEIIECCTB,
JIeHaTypaIys O0CIKOB IPU HArPEeBaHUH, [IBETHBIC PEAKITUU OCIKOB) B COOTBETCTBHUH
C TMpaBWJIaMH TEXHWKHA O€30MacHOCTH TIpH OOpalleHWHd C BEIIeCTBAMH U
7a00paTOpHBIM  O0OpYJOBaHUEM, MPEJACTABIATH  PE3YJIbTaThl  XUMHUYECKOTO
dKCIIepUMEHTa B (OpME 3aliCH yPaBHEHUW COOTBETCTBYIOIIUX pEAKIUil U
(GOopMyIMpPOBaTh BEIBOIBI HA OCHOBE 3THX PE3yJIHTATOB;

c(hOPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XHMHYCCKYIO
uH(OpMaIMIo, TOIy4yaeMyl0 W3 Pa3HbIX HWCTOYHHKOB (CpeIcTBa MacCOBOMU
uHdopmaruu, UaTepHeT U 1pyrux);

chOPMHPOBAHHOCT, ~ YMEHHH  COONIONATh  TpaBUja  DKOJOTHYECKH
1[EJIECO00PA3HOTO TOBENCHUSI B OBITY M TPYAOBOM MESITEIBHOCTH B IIENISIX
COXpaHEHUsI CBOETO 370POBbS U OKPY’KAIOIIECH MPUPOTHOU Cpeabl, OCO3HABATH



ONACHOCTh BO3JECHCTBUSA HAa KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BELIECTB, MOHMUMAsi cMbici mnokasarens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHUS W TMPENOTBPALICHUS WX BPEIHOIO BO3JACHUCTBUS HAa OPraHU3M
YEJIOBEKa;

Ul OOYYaroIMXCs C OTPAaHUYCHHBIMA BO3MOXKHOCTSMH 37I0POBbS: YMCHHE
MPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XUMHYECKUX SIBJICHUN;

JUISL CHENBIX W CIA0OBHIAIIMX OOYYaIONIUXCS: YMEHHE WCIOJIb30BaTh
penbedHO-TOUCUHYI0 cUcTeMy oOo3HaueHu# JI. bpaiins mis 3amucu XUMHYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUS Kypca «OOIIas W HeopraHuyeckas
XUMUSD» OTPaXkKaroT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJICHUI: O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHON KApTUHBI MUPA, POJIM XUMUHU B TO3HAHWUH SABJICHUUN PUPO/IBI,
B (OpPMUPOBAHUM MBIIUICHUST W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIHMOHAIBHOU
IPaMOTHOCTH, HEOOXOUMOM JJI pelIeHUs] MPAKTUYECKUX 3a/1ad U IKOJOTUYECKU
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IIPUPOTHON CpeIe;

BIIAJICHUE  CHUCTEMOM  XMMHWYECKHX  3HAHUW, KOTOpas  BKJIOYAET:
OCHOBOTIOJIAraloNIue TMOHATHSA (XMMHYECKUW JJIEMEHT, aToM, HW30Tom, s-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJSIPHBI OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKasl CBA3b
(KoBaJIeHTHas, MOHHAsA, METAJUIMYECKas, BOAOPOAHAs), KPUCTAIIMYECKAsl PEIIETKa,
TAMNBl ~XUMHUYECKHX  pPEaKIUW, PpPaCTBOP, JJEKTPOJHUTBI, HEIIEKTPOJIHUTHI,
AJIEKTPOJINTUYECKAs JUCCOLMALMS, OKHUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMUYECKON peakiuyi, XUMHUYECKOE paBHOBECHE); TEOPHUU W 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKON Juccounanuu, nepuoandeckud 3akoH . M. Menneneena,
3aKOH COXPaHEHMSI MAaCChl BELIECTB, 3aKOH COXPAHEHUs W MPEBPAILCHUS YHEPIUU
MpU XUMUYECKUX PEaAKIHUIX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUH S3bIK XHMUH,
MHPOBO33PEHUYECKNE 3HAHMS, JIEKAINME B OCHOBE MOHUMAHUSA MNPUYUHHOCTUA U
CUCTEMHOCTH XHWMUYECKHX SIBIICHUU, (DaKTOJOTUYECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJYYECHUU U O€30TaCHOM HCITOJIb30BAHWN BAKHEHIIINX HEOPTAaHUIECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHU BBISBIISATh XapaKTEPHbIC TMPU3HAKU TTOHATHM,
YCTAHABJIMBATh UX B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MOHITUA TPU
ONMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIONH30BATh XUMHUYECKYH) CHMBOJIUKY IS
cocTaBieHHMs (OpMyJa BEIIECTB M YpPaBHEHHH XUMHUYECKHX  PEaAKIHil,



cucteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHasibHbIE Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BeHIeCTB (yrapHblid ra3, YIJEKUCBbIM ra3, aMMHakK, TamiéHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN OMPENEIATh BaJICHTHOCTh U CTENICHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHHUAX PAa3IUYHOrO0 COCTaBa, BHJ XMMHUYECKOH
CBs3U (KOBaJICHTHAsl, MOHHAs, METAJNINYECKasi, BOJOPOHASI) B COCUHEHUSX, THUI
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOTO BEIIeCTBa (aTOMHas, MOJEKYJSpHas,
MOHHAs, METAJUIMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTH YMEHUI yCTaHaBJIUBATh MPUHAJIEKHOCTb
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K ONpPENeNEHHOMY KIaccy/Tpymie
COCIMHEHUH (MPOCThIE BEHIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHUCJIOTBI, aM(pOTEepHbIE TUAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMbBICI MIEPUOANYECKOro 3aKoHa /1.
N. MenpeneeBa 1 JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYIO0, O0BSICHUTEIBbHYIO
U IPOTHOCTHYECKYIO (QYyHKIUY;

c(OPMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX JJIeMeHTOB |—4 mnepuonoB Ilepuoguyeckol CHCTEMBI
XuMHUecKux d3jemeHToB JI. M. MenneneeBa, WCIONB3YysS MOHATHS «s-, P-, d-
AJIEKTPOHHBIE OPOUTAIHY, «IHEPTETHUECKUE YPOBHIY, OOBACHATH 3aKOHOMEPHOCTH
U3MEHEHMS CBOMCTB XMMHMYECKUX 3JEMEHTOB M MX COCAVMHEHWM MO NEepHoiaM U
rpynnam [lepuoauueckon cucteMsl XuMudeckux asemMeHToB 1. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh ~YMEHHMM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKME CBOMCTBA HEOPraHMYECKHX BEIIECTB  paA3JIMYHBIX  KJIACCOB,
MOATBEP)KIATh CYLIECTBOBAHUE TIE€HETHYECKOM CBS3M MEXKIYy HEOpraHM4eCKUMU
BELIECTBAMHU C MTOMOILIbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLU;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TIO0
pPa3IMYHBIM TPU3HAKaM (YUCIY U COCTaBYy pPEarupyrollux BEIIECTB, TEIJIOBOMY
addekTy peakiu, U3MEHEHHUIO CTENEHEW OKHUCJICHUS 3JIEMEHTOB, OOpaTUMOCTHU
peaKlMM, YYaCTHIO KaTaanu3aTropa);

c(OPMUPOBAHHOCTh YMEHHI COCTAaBJATh YPABHEHMSI PEAKLMA Pa3IUUHBIX
THUTIOB, MOJHBIC U COKPAIIEHHBIC YPABHEHUS PEaKlii HOHHOTO OOMEHA, YUYUThIBas
YCJIOBUS, NIPU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;

c()OPMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIHUH, MOATBEPKAAIOIINE
KaueCTBEHHBIM COCTaB PA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BELIECTB;



cOPMUPOBAHHOCTh ~ YMEHHH  pacKpbiBaTh CYHUIHOCTb  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUIA MOCPEJCTBOM COCTABJIEHUS DJIEKTPOHHOrO OasiaHca
ATUX PEaAKIUM;

c(OpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaKiuu OT pa3INYHbIX (AKTOPOB; XapaKTep CMEIICHU XUMHUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuuin Jle [laTtensbe);

c(OPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XMMHUYECKHE IMPOIIECCHI,
JeKallie B OCHOBE MPOMBIILIEHHOTO MOJYYEHUS! CEpHOUM KHUCIOTHI, aMMHUaKa, a
Takke CHOPMHUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAYYHBIX NPUHIUIAX U
HKOJIOTMYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHUH NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUS «MACcCOBasi 10151 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIECHUH ra30B Mpu
XUMHUYECKUX PEaKIMAX, MAacChl BEIIECTBA WM O0BbEMa Tra3oB MO H3BECTHOMY
KOJIMUECTBY BEIECTBA, MACCE UM OO0BEMY OJHOTO M3 YYACTBYIOUIUMX B pEaKIUU
BEIIECTB, TEIJIOBOro 3(dexra peakinu Ha OCHOBE 3aKOHOB COXpPAaHEHHUS MAacCChl
BEIIECTB, IPEBPALCHUS U COXPAaHEHUsI SHEPTUU;

c(OpPMUPOBAHHOCTh YMEHHUM COOIIOAATh MpaBHila MOJIb30BAaHUS XUMUYECKON
MoCcyIol W J1abopaTOpPHBIM O0OpPYJOBAaHUEM, a TaKKe IMpaBWia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIHSMHU IO BBIOJHEHHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW ITUIAHUPOBATb U BBINOJTHATH XHUMHYECKUUN
AKCIIEPUMEHT (pa3yioKeHHE MEPOKCHAA BOJOpOJa B MPUCYTCTBUU KaTaau3aTopa,
OTpe/eNieHue CpeAbl PAcCTBOPOB BEIIECTB C IOMOIIBI0  YHHUBEPCATHLHOTO
WHANKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON pEakivy,
peakiMy MOHHOTO OOMEHAa, KaueCTBEHHbIE PEAKIMU Ha Cyib(dar-, KapOoOHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 10
temam «Metamie» U «HemeTtannbel») B COOTBETCTBHHM C TMpaBUJIAMH TEXHUKH
0€30MacHOCTH MpHU OOpallleHHH ¢ BELIECTBAMU U J1a0OPaTOPHBIM 00OpYAOBAHHUEM,
MPEICTaBIATh PE3ydbTaThl XWMHUYECKOTO JKCIepMMeHTa B ¢opMe 3amucu
ypaBHEHUI COOTBETCTBYIOIIMX peakuuil U pOpMyIMpOBaThH BHIBOIbI HA OCHOBE 3TUX
pe3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHAIM3UPOBATh XUMHUUYECKYIO
uH(pOpPMaLIMIO, TOJYyYaeMyl M3 pPa3HbIX MCTOYHHUKOB (CPEICTBAa MAacCOBOM
KOMMYHUKaIu, HTepHeT U ApyTHX);

chOpMHUPOBAHHOCTh ~ YMEHUW  cOoONIOAaTh  MpaBWa  AKOJIOTHYECKU
[eJecCO00pa3HOro TMOBEJIEHUsS B OBITY M TPYIOBOM JE€ATETBHOCTH B LEIAX
COXPAHEHHUsI CBOETO 3I0POBbSl M OKPY’KAIOILIEH MPUPOJHOM Cpenbl, 0CO3HAaBaTh
OIACHOCTh BO3/ICUCTBUS Ha KUBBIE OPraHU3MbI ONPEIEIEHHBIX BELIECTB, TOHUMAsI



cmbicn mokaszarens [IJIK, moscHATe Ha mnpuMepax cHocoObl YMEHBIICHUS |
[IPEIOTBPAIICHNS UX BPEJHOTO BO3JACHCTBUS HA OPTraHU3M YEJI0BEKA;

UIg O0YYaloUIMXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE
MIPUMEHATHh 3HAHMS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX ITO3HAHHS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUIA  CIIENBIX M CJIA0OBHIALIMX OOYYaroIMXCsA: YMEHHE HCIIOJIb30BATh
penbedHO-TOUeuHy0 cucteMy o6o3HaueHuil JI. bpaiins ans 3anucu XuMUYEeCKUX

dbopmyI.
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