2.1.13. ®epepasbHasi pabouyass mporpaMMma 1o yuedOHomy npeamery «XuMus»
(yriry0,1€HHbBIH YPOBEHb).

MHUHHCTEPCTBO INPOCBEUNIEHHS POCCHHCKOH ®EJIEPAIINN
Munucreperso obpazosanus u nayku lonenxoii Hapoanoii Pecnybimnku
Aamunncrpaunu Boswoaapekoro paiiona

MBOY "CrapuenkoBckas mKroaa"

PACCMOTPEHO COI'JTACOBAHO

Pykopoaurens LLHIMO 3amecTuTenb AMPEKTOpa
yuutesneit ecrectsento-  nio YBP

MaTeMaTH4YECKOro Czé -
NpPeJAMETHOro LHKIa
U] lNpukashe s
b or «12» 09 2023 r.

Escradwesa H.B
MNpotokon Ne_{

or«I2» 09 2023 r

PABOYAS ITPOI'PAMMA
(ID 1420243)

yuebnoro npeamera «Xumus. Yraybienustii ypoBenn»

Juist odyuaromxes 10 knacca

¢. Crapuenxoso 2023-2024 yu.r.




@enepanbHas paboyast mporpamMmma o ydeOHomy npeameTy «Xumus» (yriayOonéHHbIH ypoOBEHb)
(mpenmeTHas o61acTh «EcTecTBEHHO-HaYUHBIE IPEMETHD») (Iajiee COOTBETCTBEHHO —
porpamMma o XMMHUH, XUMHsI) BKIIOUACT MOSICHUTENILHYIO 3aIUCKY, COJepKaHue 00ydeHus,
IJIAaHUPYEMBIE PE3YJIbTAaThl OCBOEHUS MPOTrPaMMBbl 110 XUMHH.

[losicuutenbHas 3amWcka OTpakaeT oOlMe [eTu | 3aJadyd  HU3y4YeHUs XUMHH,
XapaKTEPUCTUKY TCUXOJIOTHYECKUX MPEANOCHIIOK K €€ M3y4eHHI0 OOy4JaroIMMHCS, MECTO B
CTPYKType Yy4eOHOTo IUTaHA, a TakKe IMOAXOJbI K OTOOPY COACpKAHHS, K OIPEICICHUIO
MJITAHUPYEMBIX PE3YyIbTAaTOB U K CTPYKTYPE TEMATHUYECKOTO TJIAHUPOBAHHUS.

ConepxaHrie 00YYCHUS PACKPBIBACT COJIEP)KATEIBHBIC JIMHUU, KOTOPHIE MPEIararoTcs
JUTSE 00SI3aTEIIBHOTO U3YyYEHUS B KAKIOM KJIacCe Ha yPOBHE CPEAHEro 001mero oopa3oBaHusl.

[Inanupyemble pe3ynbTaTbl OCBOCHUSI MPOTPAMMBI 10 XHUMHUHU BKJIIOYAIOT JUYHOCTHEIE,
MeTanpeMEeTHbIE PE3yJabTaThl 3a BECh NEPHOJ OO0ydeHHs Ha YpPOBHE CpEIHEro oOIIero
00pa3zoBaHusl, a TAaKKE MPEAMETHBIC IOCTHKEHHUS O0y4aromerocss 3a KaXKIblil ToJl 00ydeHusI.
HayuyHo-meroanueckoii OCHOBOM Ui pa3palOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
MpOorpaMMbI TI0 XHUMHUHU IS YPOBHS CpeIHEro oOmiero oOpa3oBaHUS SBISETCA CHCTEMHO-
JEeSITCILHOCTHBIA TOIXO0/I.

IlosscunTeNnpbHAs 3aMMCcKa.

[IporpamMma 1o XuMuu Ha YpOBHE CpeHEro o0riero oopazoBaHus pa3padoTaHa Ha OCHOBE
TpeOOBaHMI K pe3yabTaTaM OCBOCHHS OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl CPEIHETO
obmero oopazoBanus, mpeacrabieHHbx B DI'OC COO.

XuMHUsg Ha YpOBHE YriyOJEHHOTO H3Y4YEHHsS 3aHMMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBaHus yuamuxcs 10—x kmaccoB. H3ydenume mnpenmera,
peanuzyemMoe B ychaoBUAX auddepeHnupoBaHHOr0, MTpoQrIbHOTO OOydYeHHs, TPU3BAHO
obecrieunTh 0011e00pa30BaTEIbHYI0O U OOMIEKYIBTYPHYIO MOATOTOBKY BBITYCKHHKOB IITKOJIBI,
HEOOXOIUMYIO JUI aJanTaluud MX K ObICTPO MEHSIOIIMMCS YCIOBHUSM KH3HU B COLIMyME, a
TaKKe JUIsl MPOJOIKEHHUS OOydeHUs B OpraHu3alusX NpodeccHoHaTIbHOTO 00pa3oBaHMs, B
KOTOPBIX XUMHUS SBIISETCS OJTHOM U3 MPUOPUTETHBIX AUCLUILINH.

B mporpamme mo XuMuM HazHadeHHE MpeAMeTa «XHUMHUS» TOJy4aeT MOoJpOOHYI0
MHTEPOpPETAlMI0 B COOTBETCTBMU C OCHOBomoJararomumu mnojoxenusmu PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, coepKaHus, pe3ynbTaToB 00y4ueHHsI U TpeOOBaHUI K YPOBHIO
MOATOTOBKH BBIMYCKHUKOB. CBUAETEIHCTBOM TOMY SBJISIOTCS CIEAYIOIIME BBINOIHIEMbIC
MPOrpaMMOi MO XUMUU (PYHKITUH:

nH(OPMALIMOHHO-METOIMYECKas, pealu3alus KOTOpoil oOecrneyuBaeT MOJy4YeHUE
MIPEJICTaBJICHHS O LIENSAX, COJEp:KaHUHU, 0O0IIel crpaTerud oOydyeHHs, BOCIIUTAHUS U Pa3BUTHUS
oOyuarouuxcs cpeiCTBaMu MpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MPOQHIIS;

OpraHU3aIMOHHO-TIAHUPYIOIIAst, KOTOpas MpelycMaTpUBaeT OIpe/IeIICHHE:

MIPUHIIUIIOB CTPYKTYPUPOBAHUS U MOCIIEI0OBATEILHOCTH U3y4eHUsl y4eOHOTO Marepuaa,
KOJIMYECTBEHHBIX M KAUECTBEHHBIX €r0 XapaKTePUCTHK;

MOAX0JOB K (OPMUPOBAHHMIO COAEPKATETLHOM OCHOBBI KOHTPOJS M OIEHKHU
00pa3oBaTeNbHBIX JIOCTIDKEHUH OOYyYaroIIUXCs B paMKax HWTOTOBOM arTecTali B ¢opme
€IMHOTO TOCYJapCTBEHHOTO YK3aMEHa M0 XUMUHU.

[Iporpamma ist yriayOJIE€HHOTO U3YUEHUS! XUMUU:

yCTaHABIUBAET MHBAPUAHTHOE MIPEIMETHOE COJiepKaHue, 00s3aTeNnbHOe I U3yYeHUs B
pamMKax OTAENbHBIX Mpoduiel, mperycMaTpruBaeT paclpeieieHre U CTPYKTypUPOBAHUE €ro Mo
KJIaccaM, OCHOBHBIM COJIEp>KaTeIbHBIM JIMHUAM/pa3zeniaM Kypca;

naéT MpUMEpHOE pachpesefieHre Y4eOHOTO BPEMEHH, PEKOMEHIYeMOTO IS MU3ydeHUS
OT/ICTHHBIX TEM;

npeaaraeT MPUMEPHYIO MOCIeI0BATEIBHOCTh U3YUCHHUS YyUeOHOTOo MaTepuana ¢ yu€Tom
JIOTUKU TIOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX H MEKIIPEIMETHBIX CBSI3CH;



Ta€T METOAMYECKYIO MHTEPIPETALIMIO LIEeH U 3aJjad U3y4EHuUs IIpeIMeTa Ha yriyOnéHHOM
YPOBHE € Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEAHEr0 00IIero o0pazoBaHus,
COJIepKaTeIbHON XapaKTEPUCTUKH IIJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUSI OCHOBHOM
00pa3oBaTesbHON MPOTrpaMMBbI CpeHero o0mero 00pa3oBaHus (JIMYHOCTHBIX, METAIIPEIMETHBIX,
MPEIMETHBIX), a TAKXKE C YYETOM OCHOBHBIX BHIOB YU€OHO-TI03HABATEIBHBIX JICHCTBHIMA
00y4Jaromerocs Mo OCBOCHUIO COJICPKAHUS TIPEAMETA.

[lo BceM mno3umusM B MporpaMMe IO XHMHUU MPEAYCMOTpPEHA NPEEMCTBEHHOCTb C
oOy4eHreM XMMHUH Ha YpOBHE OCHOBHOTO 00IIeT0 00pa30BaHusl.

[IporpaMma 1Mo XMMHMM CIY)KMUT OPHUEHTHUPOM JUIsl COCTaBJIEHUS ABTOPCKUX pabouymx
mporpaMM. 3a IpeleiaMHM YCTaHOBJICHHOW HIpOrpaMMoil IO XUMHUU  00s3aTeIbHOU
(MHBapUaHTHOM) COCTaBJAIONIEN cojaep)kaHus ydeOHOro mpeamera «XUMHSD» OCTa&Tcs
BO3MOXHOCTh BbIOOpa €ro BapMAaTHBHON COCTAaBISIOUICH, KOTOpas AOJKHA OMNPENENsAThCS B
COOTBETCTBUM C HAIpABICHUEM KOHKPETHOTO mpoduis oOydeHus. ABTopamu padoumx
MIPOrpaMM MOXKET ObITh MPEJIOKEH UHOW MOAXO0 K CTPYKTYPUPOBAHUIO YIEOHOTO MaTepuasia u
MOCJIEIOBATEILHOCTH €0 U3y4eHUsl, CBOE BHJIEHUE MyTel U croco00B (POPMUPOBAHUS CUCTEMBI
MpeIMETHBIX 3HaHUN, YMEHUN U BUJOB y4e€OHOU JESATENbHOCTH, a TAKKE CUCTEMbI CIIOCOO0B U
METOAUYECKUX MPUEMOB IO Pa3BUTHIO U BOCITUTAHUIO O0YJarOIINXCS.

B coorBerctBum ¢ koHuentyaiabHbIMH moJIokeHUAMU PI'OC COO o0 Ha3zHayeHUH
peIMeToB 6a30BOro U yriIyOoJEHHOTO YpOBHEH B cucteMe quddepeHInPOBAaHHOTO 00yUeHUs Ha
YpOBHE cpesiHero oOmiero o0pa3oBaHus XUMHUS HAa YPOBHE YriyOlIE€HHOIO M3ydeHHUs HampaBlieH
Ha peaju3alui0 MPEEeMCTBEHHOCTH C MOCIEAYIOUIUM J3TalloM IOJIyYEHUS XHMHUYECKOTO
oOpa3oBaHUS B paMKaX MH3Y4YEHHs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHBIX U XUMHYECKHX
JUCLUIUIMH B By3aX U OpraHM3alUsAX CpeJHEro npodeccuoHanbHOro oopasoBanus. B atoii cs3u
U3ydeHue IpeaMeTa «XHUMHs» OpPUEHTHPOBAHO MPEHMYLIECTBEHHO Ha pacIIUpEeHUEe W
YIIIyOJICHHE TEOPETHYECKOM U TMPAKTHYECKON TIMOJATOTOBKH OOYYArOIIMXCs, BBIOpPABIIUX
onpenenéHHblid Mpodmwib 00ydyeHHs, B TOM YHUCIIE ¢ NEPCHEKTUBOM MOCIEIYIOUIEr0 MOTy4eHHs
XUMHUYECKOTO 00pa3oBaHWs B OpraHu3anusax mnpodeccrHoHambHOTO o0pa3oBanus. B cBere
tpeboBanuit ®I'OC COO k mIaHUPYyEeMBbIM pe3yiIbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOM
IIporpamMMbl cpeiHero oOmero o0pa3oBaHUs HM3ydeHHE INpeaMeTa «XUMHsD» OpPHUEHTHPOBAHO
TAaKKe Ha pelleHHe 3a7ay BOCHMTAHUS U COLMAIBHOIO pa3BUTHS OOy4arolmMXCs, Ha
(dbopMupoBaHHE Yy HMX OOIIEUHTEUIEKTyalbHbIX YMEHHUI, YMEHUI paloHalIn3alul y4eOHOTOo
Tpyaa U OOOOWIEHHBIX CHOCOOOB  AEATENBHOCTH, HMMEIOLIUX  MEXKIUCHUIIIIMHAPHBIH,
HaJAIPEeIMETHBIN XapakTep.

XuMHUsT Ha YpOBHE YINIYOJEHHOIO W3YyYEHMs BKIIIOYAeT YIUIyOJIEHHBIE KypChl —
«Opranunueckas xuMmusa» U «OO0mmas 1 Heopranuueckas xumus». [Ipu onpeneneHuu nNojaxom0B K
0TOOpY M CTPYKTYPHOH OpraHu3alM COAEp)KaHHs 3TUX KYypCOB B IpOrpaMMe IO XUMHH 3a
ocHoBY npuHATH nonoxeHuss PI'OC COO o paznuuuax 0a30BOro M yriyoJEHHOTO ypOBHEH
U3yUYEHUs MpeIMeTa.

OcHoBy conepxaHus KypcoB «Opranumueckas xumus» u «OOmas u HeopraHuyeckas
XUMUSD» COCTABIISAET COBOKYMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4€HHs INpeAMeTa. JTa CUCTEMA 3HAHUHM IOJIydaeT ONPEINEIEHHOE TEOPETUYECKOE
JIOTIOJTHEHWE,  TO3BOJISIONIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OOJibIIni  00bEM
¢axTonoruueckoro matepuana. Ha yriayOnéHHOM ypoBHE H3ydeHHUs NpeaMera obecriedeHa
BO3MOKHOCTh 3HAUUTEJILHOTO YBEIMUYEHHs 00bEéMa 3HAHMH O XMMHYECKMX D3JEMEHTax |
CBOMCTBaX MX COECIMHEHUI Ha OCHOBE pacIIMpPEHHs U YriyOJeHHs MPEACTaBICHUA O CTPOCHHUU
BEIIECTBA, XUMUYECKON CBSI3M U 3aKOHOMEPHOCTSAX NMPOTEKaHMs PEaKLUH, pacCMATPUBAEMBIX C
TOYKH 3pEHUS XMMHYECKON KMHETHKHU U TEPMOJMHAMUKU. V3yueHrne nepuoauyecKkoro 3akoHa u
[lepuonnyeckoit  cCUCTeMBbl ~ XUMHYECKUX  D3JEMEHTOB  0Oa3upyeTcs Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOSHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOUYKU 3PEHHsI DHEPreTHUECKUX W3MEHEHHH mpHu e€ o0pa3oBaHUM M pa3pyIIEHUH, a TaKKe C
TOUKHA 3peHUs MeXaHM3MOB €€ oOpa3oBaHus. lV3yueHue THUIIOB peakUUd JOMOJHSETCS



(bopMupoBaHHEM MPEACTABICHUN 00 IEKTPOXUMUYECKHUX MPOIeccax U 3JIEKTPOJIN3E PACIUIABOB
U pacTBOpPOB BEIIECTB. B Kypce OpraHMYeCKOW XUMHHM IIPU PACCMOTPEHUU PEAKIMOHHOMU
CIOCOOHOCTH COETMHEHUH yaenseTcss 0co00e BHUMaHHE BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aUMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKLUil.

Oco6oe 3HaueHuEe UMEET TO, YTO Ha COJACPKAHUE KYPCOB XMMHUU YTIyOJIEHHOTO YPOBHS
W3yUYEHHs Ul KJIACCOB OMpeAeNéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha WX CTPYKTYpy H
XapakTep JOTOJHEHHUH K 001Iel cucTeMe NpeIMETHbIX 3HaHWM) OKa3bIBalOT BIMSHUE CMEXHbIE
npeaMersl. Tak, Hampumep, B COJEpXKaHUM NpPeAMETa s KIACCOB XHMMKO-(PHU3UYECKOIO
npo¢wuis OoJbioe 3HaAYCHHE OYAyT MMETh JIEMEHTHl y4eOHOT0 MaTepuaia Mo OOmel XUMUH.
[Ipy w3yueHunm mpeaMeTa B JAaHHOM CiIydae akIeHT Oyaer chaenaH Ha OOIIHOCTh METOJIOB
[I03HAHUs, OOIIHOCTh 3aKOHOB U TEOPUM B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpuUs
(MonexkynsipHast Teopuss B (U3UKE), 3aKOHBl COXPAaHEHUS MacChl W DHEPIUH, 3aAKOHBI
TEPMOJUHAMUKH, IEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUH BEIIECTB U IPYroe€.

B conepxanumn npeamera Juisi KIacCOB XMMHMKO-OMOJIOTHYECKOTO MPOQuiIs OOJbIINMA
yAENbHBIM Bec OyAeT HMMETh OpraHuyeckas XuMus. B 3ToM ciydae npenocTaBisieTcs
BO3MOXHOCTB Ui 00Jjiee 00CTOSATENBHOTO PACCMOTPEHNSI XUMUYECKONH OpraHu3aluu KJIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOJSAT, K TNpPUMEpPY, TaKue CTPYKTYpHbIE
KOMITOHEHTBI, KaK JHUMHbI, OEJKU, YIJeBOJbl, HyKIEHMHOBbIE KHCIOTHI U apyrue. Ilpu stom
3HaHUS O COCTaBE€ M CBOMCTBAx IPEACTABUTENEN OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CIIy’KaT OCHOBOM JJIsl U3y4EHUS CYITHOCTU POLECCOB (DOTOCHHTE3A, AbIXaHU I, MUIIEBAPEHMUSL.

B nyane ¢opmupoBaHHs OCHOB Hay4HOTO MHPOBO33PEHHMS, OCBOCHMS OOIIEHAYYHBIX
METO/I0B MMO3HAHUS U ObITA MPAKTHUECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUUN U3ydeHUe MpeaMeTa
«XUMHS» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOSIIUMU B COCTaB MPEeAMETHBIX oOnactell «EcTecTBeHHO-HAayUHBbIE TPEAMETHI,
«Marematuka u nHpopMaTuKa» U «PyccKuil 131K U TUTEPATYPay.

[Ipn u3ydenun ydyeOHOTO npeaMera «XUMUS» Ha YriIyOJEHHOM ypOBHE TakKe, Kak Ha
YpOBHE OCHOBHOTO U cpeaHero ooOmero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3amadeid
MEPBOCTEIIEHHOM 3HAYMMOCTU sBjsieTcss (OpMHpPOBaHHE OCHOB HAyKH XHMHHM KakK 00JIacTH
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKON JEATEIbHOCTHM YEJIOBEKa U OJHOrO0 W3
KOMIIOHEHTOB MHPOBOW KyJbTyphl. Perienue 3Toil 3ajaun Ha yriayOoJ€HHOM YpOBHE M3Yy4eHUs
MpeaMeTa NpeaIoiaraeT peain3aunio TaKuX HeeH, Kak:

(hopMHpOBaHKE MTPEICTABICHHUIA:

O MaTepuaJbHOM €IMHCTBE MHUpPa, 3aKOHOMEPHOCTSX M TI03HABAEMOCTU SBJICHHUM
MIPUPOJIBI, O MECTE XMMUU B CHCTEME E€CTECTBEHHBIX HayK M e€ Bedylleil posiu B oOecrieueHUun
YCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA: B PELICHUH IMPOOJIEM 3KOJOTMUECKON, SHEPreTHUYEeCKON U
MUIIeBOo 0e30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3/IaHUU HOBBIX MAaTEpUANOB, HOBBIX
HMCTOYHUKOB DHEPruH, B 00ECIEUEHNHU PAllMOHATIBLHOTO MPUPOIONOIb30BaHU, B (OPMUPOBAHUI
MHUPOBO33pEHUS M OOIIeH KyJIbTypbl 4YeEIOBEKa, a TaKXKe HKOJOTUYECKH OO0OCHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJHON CpEAe;

OCBOEHME CHUCTEMbl 3HAHUM, JEXKAIUX B OCHOBE XHWMHUYECKOM COCTaBIISAIOIIEH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpa: (PyHIAMEHTAJIbHBIX MMOHSATHI, 3aKOHOB M TEOPUN XUMUH,
COBPEMEHHBIX MPEACTABICHUI O CTPOCHUHU BEIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HAaJAMOJIEKYISIPHOM, O TEPMOJMHAMUUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMHYECKUX PEaKUUi, O XMMHYECKOM pPaBHOBECHUH, PACTBOpPAX M JUCIEPCHBIX
cUCTeMax, 00 OOIMIMX HAYYHBIX MPUHIIUTIAX XUMHUYECKOTO MPOU3BOICTBA;

¢dopmupoBaHue y oOOy4aroIUXcsd OCO3HAHHOTO MOHUMaHMS BOCTPEOOBAHHOCTH
CHCTEMHBIX XMMHUYECKHX 3HaHUU /sl OOBSICHEHUS KIIOYEBBIX MW U MpoOsieM COBpPEeMEHHOMH
XUMUH, I OOBSICHEHUS W NPOTHO3MPOBAHHUS SIBJICHUH, HMEIOIIUX €CTECTBEHHO-HAYYHYIO
IPUPOJTY; TPAMOTHOTO pelIeHHs MPoOIeM, CBA3aHHBIX C XMMHEH, IPOrHO3MPOBAHUS, aHaIH3a U
OIICHKH C TIO3HIIMI YKOJIOTHUUYECKON OE30MacHOCTH MOCIEACTBHI OBITOBOM U MPOU3BOICTBEHHOM
JESTEIbHOCTH YEJIOBEKa, CBSI3aHHOM C XUMHYECKMM IPOM3BOJCTBOM, HCIIOJB30BaHUEM U
nepepaboTKON BEIIECTB;



yriiyOJeHue NpPEeACTAaBICHUNH O HAay4YHBIX METOJax IO3HAHUS, HEOOXOJAUMBIX JUIs
MPUOOpETEeHUsI yMEHUH OPUEHTHPOBATHCS B MUPE BEIIECTB M 00BSICHEHUSI XUMUUYECKUX SBIICHUH,
MMEIOIIUX MECTO B MPUPOJIC, B TPAKTHIECKOMN JACATEIHHOCTH U TIOBCEAHEBHOM KU3HHU.

B muraHe peanm3anuy NEpBOOYEPEIHBIX BOCIUTATENBHBIX W Pa3BUBAIOMINX (DYHKIIUI
LIEJIOCTHOM CHCTEMBI CpelHero oOmiero oOpa3oBaHUs NMPH H3YyYCHHH TNpeaMeTa «XUMUs» Ha
yrIyOn€HHOM ypoBHE 0CO0YI0 aKTyaIbHOCTh MPHOOPETAIOT TAKKE LENU U 33/1a4H1, KaK:

BOCIHTaHUE YOCKIEHHOCTH B IMO3HABAEMOCTH SIBIICHUI MPUPOJIBI, YBAKEHHS K MIPOIECCY
TBOPYECTBA B O0JIACTH TEOPETUUYCCKUX U MPUKIIAIHBIX UCCICTOBAHUN B XUMHH, ()OPMUPOBAHUE
MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBALMM K OOYUYEHHUIO W TIO3HAHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHMSI 00I[€UETIOBEUECKUX LIEHHOCTEH;

pa3BHUTHE NTO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOyuarouiuxcs, (GpOpMHpOBAaHME y HUX CO3HATEIbHOIO OTHOLIEHHS K CaMOOOpa30BaHUIO H
HENpPEepPhIBHOMY 00pa30BAHMIO KaK YCJIOBHMIO YCHEUIHOW NMpodeccHoHalbHON U 0OLEeCTBEHHOU
NeSITEIbHOCTH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0POBbIO0 M MOTPEOHOCTH B 37J0POBOM
o0pase XU3HU;

dbopMHupoBaHHE YMEHWUH ¥ HABBIKOB Pa3yMHOTO MPHPOJIOTIONH30BAHUS, Pa3BUTHE
AKOJIOTUYECKOW KYJbTYPHl, TPHOOPETEHHE OIbITa OOIIECTBEHHO-TIONE3HOW HKOJIOTHIECKOM
NeSITEIbHOCTH.

OO111ee ynCIIO YacoB, PEKOMEHIOBAHHBIX JJISl U3YUEHHs] XMMHH Ha yrIyOJIEHHOM YPOBHE
B 10 xmacce — 102 gaca (3 4aca B HeZIemio).

Conepxanne o0yuenus B 10 kacce.

Oprannueckasi XuMusl.

TeopeTnueckue OCHOBBI OPTraHUYECKON XUMHUH.

[IpenmMer © 3HaueHHWE OpPraHUYECKOW XHUMHHM, TMPEACTaBIEHHE O MHOrooopasuu
OPraHMYeCKUX COCTMHEHUH.

DNEeKTPOHHOE CTPOCHHME aroMa Yriepoja: OCHOBHOE U BO30OYKIEHHOE COCTOSHUA.
BanenTtHble BO3MOKHOCTH atoMa yriepoja. XUMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tumnbel TMOpUIU3AMK aTOMHBIX OpOUTaNel yriaepona. MexaHn3mbel 00pa3oBaHMs KOBAJICHTHON
CBsI3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIBI epeKpbIBaHUs aTOMHBIX OpOUTaneil, 6- u
n-cBsi3u. OnuHapHas, JBOWHAas M TpolHas cBs3b. CrocoObl pa3pbiBa CBs3€H B MOJIEKYyJIax
oprannueckux BemiectB. [lonaTre o cBOGOIHOM paauKane, HykjaeoQuiie u 3IeKTpoduie.

Teopusi cTpoeHMsT oOpraHuyeckux coeauHeHuit A.M. byriepoBa W COBpEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HAaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COCAMHEHUN.
MounekynsapHele U CTpYKTypHble (Qopmyibl. CTpykTypHble (QOpPMYIbl pa3iMYHBIX BHUAOB:
pa3BEpHyTasi, COKpaléHHas, CKeJleTHasl.

N3omepus. Buabl nu3omepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAS.

OnexTpoHHbIe 3(PGEKTHl B MOJIEKYJIaX OPraHWYeCKHX COCAMHEHUN (MHIyKTHUBHBIA U
Me30MEepHBIN ADDHEKTHI).

[IpencraBnenrie o0  KjaccuUKAMM  OpraHUYecKUx  BemecTB.  [loHsTHe 0O
¢dbyukuuonanpHO  Tpymme.  [omonorus.  I'omonormyeckwe — psiapl.  CucreMaTudeckas
HOMeHKnatypa opranudeckux coenuHeHuil (IUPAC) u TpuBHManpHble Ha3BaHUS OTAETBHBIX
MpeICTaBUTENCH.

Ocobennoct W kimaccupuKanus  OpraHmdyeckux  peakuuid.  OKUCIUTENHHO-
BOCCTaHOBUTEIbHBIC PEAKIINH B OPTaHUYECKON XUMUHU.

DKCTepUMEHTAIBHBIE METOAbl U3YUEHUS BEIIECTB M UX MPEBPAIICHUN: 03HAKOMIICHHUE C
oOpa3iiaMu OpraHMYecKrX BEIIECTB W MaTepualaMyd Ha UX OCHOBE, OMBITHI 10 MPEBPAIICHUIO
OpraHMYeCKHUX BEIIECTB MpH HarpeBaHuu (TUIaBleHWE, OOyIJIMBaHWE W  TOpPEHUe),
KOHCTPYHPOBaHUE MOJIENIe MOJIEKY]l OPTaHUYECKHUX BEIIECTB.

Yrneso1opoasl.

Ankanbl. ['oMonornueckuii psija ankaHoB, oOmas ¢hopMyna, HOMEHKIATypa U U30MeEpHs.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN aJKaHOB, SPS-TMOpHMIM3ALMs aTOMHBIX



opOuTanei yriepoja, o-cBsi3b. U3ndecKkue CBOMCTBA aIKaHOB.

XUMHYECKUE CBOMCTBA aJIKAHOB: PEAKLIMY 3aMEILEHUS, U30MEPU3ALIUHU, AETUAPUPOBAHNUS,
LUKIIM3aL1Y, TUPOJIN3a, KPEKUHIa, TOPEHMUSL.

Haxoxnenue B npupose. CriocoObl NOTy4eHUs] U IPUMEHEHUE aJIKAHOB.

Huknoankanel. O0mas Gopmyna, HOMEHKIATypa U u3oMepusi. OcoOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOWCTB MaJblX (IHUKJIONPOIAH, ITMKIOO0yTaH) W OOBIYHBIX (IIMKIIOTICHTAH,
LUKJIOTEKCaH) NUKJIOaTKaHOB. CriocoObl OJIy4eHHS U MPUMEHEHHUE [TUKIOAIKAHOB.

Ankensl. ['oMoIOTHYECKUH psiT AIKEHOB, 00Mmas (opMyiia, HOMEHKIATYpa. DICKTPOHHOE
¥ [POCTPAHCTBEHHOE CTPOEHUE MOJIEKY] AJKEHOB, SP>-THOpHIM3ALMA ATOMHBIX OpOHTAsIEit
yriaepoja, 6- U n-cBsi3su. CTpyKTypHas U reomeTpudeckas (uc-TpaHc-) nzomepus. Ousndeckue
CBOMCTBA AJIKCHOB.

XUMHYECKHE CBOWCTBA: PEAKIMH TNPUCOECTUHEHHS, 3aMEIEHUs B O-TIOJI0OKEHHE MpH
JBOMHOM CBS3M, MNOJMMeEpHU3auuu M okucieHus. [IpaBuimo MapkoBHukoBa. KauecTBeHHBbIE
peakuyu Ha JBOVHYIO CBS3b.

CriocoObl nostydyeHus: 1 TPUMEHEHNE aJIKEHOB.

Ankamuenbl.  Knaccubukamumss — alkaaueHoB — (CONMPsDKEHHBIC,  M30JMPOBAHHEIE).
Oco0EeHHOCTH ANEKTPOHHOTO CTPOCHMSI U XMMHYECKHX CBOWCTB COMPSDKEHHBIX TUEHOB, 1,2- U
1,4-npucoenunenue. Ilomumepusanus conpsHkEHHBIX JaueHOB. CrnocoObl MONydyeHus u
MIPUMEHEHHE aJTKaIUEHOB.

Anxusbpl. ['OMONOTHYECKUH Psijl aTKMHOB, o0mIas Gopmysaa, HOMEHKIATypa U U30MEpHsL.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYN aJIKMHOB, SP-THOpHAM3AIMS aTOMHBIX
opOutaneit yriepoaa. ®u3ndeckrne CBONCTBA aTKMHOB.

XWMHUYECKHE CBOWMCTBA: PEAKIMUA TPHUCOCTUHEHUS, IUMEPHU3alMd W TPUMEpPHU3AINH,
okucieHusa. KHCIOTHbIE CBOWMCTBA QJIKWHOB, HWMEIOIIUX KOHIEBYIO TPOWHYIO CBS3b.
KauecTBeHHBIE peaki HA TPOUHYIO CBS3b.

CriocoObl mostydyeHus: 1 IpUMEHEHNE aJIKHHOB.

ApomaTudeckue yriieBoJoponnsl (apeHsl). ['OMONOTHYEeCKHid psl  apeHoB, OOIIas
(dbopmMyna, HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIBI
Oen3omna. PU3NYECKue CBOMCTBA apEHOB.

XUMHYEeCKHE CBOMCTBA OEH30JIa U €r0 TOMOJIOTOB: PEaKIUu 3aMelleHUs] B OEH30JIbHOM
KOJIBLIE W YIJIEBOJIOPOJHOM paguKajle, pEeakluu I[PUCOCAUHEHUS, OKHCIEHHE T'OMOJIOTOB
6ensona. IlpencraBnenue 00 OpUEHTUPYIOIIEM JACUCTBUU 3aMecTUTENeH B OEH30IbHOM KOJIbIIE
Ha NMpUMEpPe aAIKUIBHBIX PAJIMKaIOB, KapOOKCUILHOM, THAPOKCUIIBHOM, aMUHO- M HUTPOTPYIIIIBL,
aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XMMHUYECKUX CBOUCTB cTupoia. [lomumepusaus crupona.

CriocoOslI mostydeHus: 1 IpUMEHEHUE apOMaTHUECKUX YTIEBOJAOPOIOB.

[Ipupoausiit ra3. [lonyrueie HedTsHBIE ra3sl. HedTh u €€ mpoucxoxaenue. KaMeHHsIit
yroJib U IPOJYKTHI €T0 MepepadOTKH.

Crioco0Obl mepepaboTKH HEPTH: MEpPEroHKa, KPEKUHT (TePMUYECKHUM, KATATUTHUYSCKHM ),
pudopmunr, nupoius. [Ipoaykrsl nepepaboTKu HEPTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U
B OBITY.

['eneTnueckas CBSI3b MEXKy pa3IMUYHBIMU KJIacCaMU yIrJI€BOJAOPOJIOB.

ONEKTPOHHOE CTPOEHWE TaJOr€HIIPOU3BOIHBIX YITIEBOAOPOJIOB. Peakuuu 3amenieHus
rajoreHa Ha ruapokcorpynmny. JlelicTBMe Ha TallOr€HIPOM3BOJHBIE BOJHOTO U CIHMPTOBOTO
pacTBopa ménoun. B3anmonenicTBie qurajloreHalkKaHoOB ¢ MarHueM U IIUHKOM. Vcnosib3oBanue
raJIOT€HIIPOU3BOIHBIX YTTIEBOJOPOIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPraHUYECKHUX BEIIECTB.

DKCHepUMEHTalIbHbIE METOJbl M3YYEHHMsI BEIIECTB M HUX MPEBpPALICHUN: H3y4EHUE
(uU3MYECKUX  CBOWMCTB  YIIIEBOJOPOJOB  (pacTBOPUMOCTH),  KAUECTBEHHBIX  PEAKIIHA
YIIEBOJOPOIOB PAa3IMYHBIX KJIaccoB (0OeclBeunBaHHME OpPOMHONM WIIM MOJAHON BOJBI, pacTBOpa
NepMaHraHaTa Kajius, B3aWMOJECHCTBUME AaleTHWIEHa ¢ aMMHUayHbIM pacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHapy)XeHHE Yriepoja M BOJOpOJa B OPraHMYECKHX BEIECTBaX,
MOJIyYeHUE HTHIIEHA W H3y4YEHHE €ro CBOWCTB, O3HaKomiieHHWe ¢ KoJulekuusmu «HedTb» u



«Yromp», ¢ oOpa3llamMu IUTACTMACC, KAy4yKOB H PE3UHBI, MOJCIUPOBAHUE MOJICKYI
YIJI€BOIOPOJOB U TAJIOTEHIPOU3BOAHBIX YTIIEBOAOPOIOB.

Kucnopoaconepxaiiiyue opraHuuecKue COeIUHEHMSL.

[Ipenenbubie ogHOaTOMHBIE CcnUpThl. CTpoeHHE MOJIEKYJd (Ha MpUMEpe METaHoJIa U
stanousa). ['omonorudeckuii ps, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U Kiaccupukanus.
®dusnyeckue CBOWCTBA NPENETbHBIX OJIHOATOMHBIX CIUPTOB. BOIOpOJHBIE CBS3UM MEXIY
MOJIEKYJIaMH CITUPTOB.

XUMHYECKHE  CBOMCTBA:  pPEAKIMU  3aMEIICHMs,  JCTUApATallMd,  OKHUCJICHHS,
B3aMMOJICHCTBHE C OPTaHMUYECKUMHU U HEOPraHMYEeCKUMH KucioTamMu. KaduecTBeHHast peakuus Ha
OJIHOATOMHBIE CNHUPTHI. [lelicTBUE STaHOJIa W MeTaHoJIa Ha opraHu3M dYenoBeka. CrocoObl
MOJIY4CHUS U IPUMEHEHNE OTHOATOMHBIX CIIUPTOB.

[IpocTeie >¢gupsl, HOMEHKIaTypa U u3oMepusi. OcOOEHHOCTH QU3UYECKUX U XUMHUYECKUX
CBOWCTB.

MHOroaTtoMHbIE COUPTHI — JTWICHTJIMKOJIb U TJIMIEpUH. DU3NUECKHE W XUMUUYECKUE
CBOMCTBA: pEaKIMHM 3aMEIICHUs, B3aHUMOJIEUCTBUE C OPraHUYECKUMH M HEOPTraHUYECKUMH
KHCJIOTAaMH, KAaueCTBEHHas peaklus Ha MHOTOaTOMHBIC CHUPTHL. JlelicTBHE Ha OpraHusm
yenoBeka. CriocoObl MoJIy4yeHUs! M MPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enou. CTpoeHue MOJIEKYJIbI, B3aUMHOE BIUSHUE THAPOKCOTPYIIIBI M OCH30JILHOTO s/Ipa.
Ouznyeckue cBoiictBa (enona. OcCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHbBIE
peakuuu Ha ¢enon. Tokcumunocth ¢GeHona. CrocoObl TOMydeHUS W TpUMEHEeHHe (eHoa.
®denospopmanpaeTuIHas CMOJIa.

KapOonunpHbie coeqWMHEHUST — albJETUIbl W KETOHBI. OJIEKTPOHHOE CTPOEHHUE
KapOOHWJIBHOW Tpynmbl. ['oMosloTHUecKHe psAIbl albJIeTHJA0B U KETOHOB, o0mias ¢opmyna,
n30MepHs U HOMeHKIaTtypa. Ou3nueckue CBONCTBA allbJIeTUIOB U KETOHOB.

XUMHUYECKUE CBOMCTBA albACTHAOB U KETOHOB: pEAKUUHU TpucoequHeHHs. OKucIeHue
albJIETUJI0OB, KAY€CTBEHHbIE peakiuuu Ha anmpAeruibl. CrnocoObl MOJMy4eHHs W TNpPUMEHEHHE
aJbJIETU/I0B U KETOHOB.

OAHOOCHOBHBIE TpeeNbHbIe KapOOHOBbIE KUCIOTh. OCOOEHHOCTH CTPOECHUSI MOJEKYI
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3nMdeckne CBOWCTBA OJHOOCHOBHBIX
MpeelbHbIX KapOOHOBBIX KHCIOT. BomopoaHbie CBA3M MEXAy MOJIEKylIaMu KapOOHOBBIX
KHCJTIOT.

XUMHYECKUE CBOMCTBA: KHUCIOTHBIE CBOWCTBA, peakius 3STepuuKalnuu, peakuuud c
y4acTUeM YIIJIEBOJOPOJIHOTO paiKaia.

OcoOEHHOCTH CBOWCTB MYPaBbUHOW KHCIIOTHI.

[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIOT — CIOKHBIX d(PHpax.

Mmuoroo0pa3ue KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOWCTB HEMPEICIbHBIX H
apoOMaTHYEeCKNX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX KHCIOT, THAPOKCUKAPOOHOBBIX KHCIOT.
[IpencraBuTenu BbICHIMX KapOOHOBBIX KHUCJIOT: CTEAPUHOBAs, MAaTbMUTHHOBAS, OJICMHOBAsS
K1CcToThl. CocoObl MOTYYeHUS U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnosxueie 3¢upsl. ['omonorudeckuii psn, obmas dhopmyna, ©30Mepust U HOMEHKIATYypa.
Ou3nyeckue U XUMHUYECKHUEe CBOMCTBA: TUPOJIN3 B KUCIIOHN U LIEIOYHO cpefie.

Kupsl. Ctpoenue, pu3nueckue U XMMHUYECKHE CBOWCTBA KUPOB: THAPOIU3 B KUCIOU U
mesnioyHoi cpenae. OCOOEHHOCTH CBOWMCTB KUPOB, COJIEPKAIIMX OCTATKH HEMPEIEIbHBIX KUPHBIX
KHUCTOT. JKupbl B ipupo/Ie.

MBpbL14 KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OOmiass xapakTepucTHka yrieBojoB. Krnaccudukamus yriaeBoJoB (MOHO-, AU- H
MOJIMCAXaPHIbI).

MoHnocaxapuabl: TI0K03a, (Gpykro3a. dusndeckure CBOMCTBA U HAXOXKJIEHUE B MPUPOJIE.
DOTOCUHTES.

XVUMUYECKHUE CBOWCTBA TJIOKO3bI: PEAKIMU C YYaCTHEM CIHPTOBBIX W albJCTUIHOU
TPYII, CIOHPTOBOE M MOJOYHOKHUCIOE OpokeHue. [IpumeHeHHMe TIIOKO3bl, €€ 3HAYeHHE B
KU3HEAEITEIIbHOCTU OpraHu3mMa.



Hucaxapunpl: caxaposa, MaibTo3a. BoccTaHaBinuBawolue ¥ HEBOCCTAaHABJIMBAIOIIME
mucaxapuel. ['uaponus qucaxapunos. HaxoxaeHue B Ipupoje ¥ NpUMEHEHUE.

[Tonucaxapuapl: Kpaxmai, TJIIMKOTEH U 1est0103a. CTpoeHue MakpoMOJIeKysl Kpaxmala,
[JIMKOT€Ha W 1eJUIoo3bl. Pu3nueckue CBOMCTBA KpaxMajga M LEJUIIOJI03bl. XUMHYECKHE
CBOMCTBa Kpaxmaja: TUApPOJIM3, KAYeCTBEHHas pPEaKUUs C HOJOM. XUMHUYECKHE CBOMCTBA
LEJITIOJIO3BI: THAPOJIH3, OJTydeHnEe dPUPOB 1EIUT0I03b1. [[oHsATHE 00 UCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIEINK).

DKClepUMEHTAJIbHBIE METO/Ibl M3YYEHHUs BELIECTB U MX IPEBpAIIEHUN: PacTBOPUMOCTh
pa3IMYHbIX CHUPTOB B BOJE, B3aMMOJEICTBHE 3TaHONA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
CoupTa B ajJbJETU] Ha pacKaJIEHHOM MEIHOW NPOBOJIOKE, OKUCIEHHME HTUJIOBOIO CIHpTa
JUXPOMATOM KaJusl (BO3MOKHO MCIOJIb30BaHUE BUACOMATEPHUATIOB), KAUECTBEHHbIE PEaKIMU Ha
anpaerusl (¢ ruapokcunom auammuncepeopa(l) u ruapoxcunom meau(Il)), peakuus rnunepuHa
¢ runpokcusiom meau(ll), xumuyeckue cBoicTBa pacTBOpa yKCYCHOM KUCIIOTHI, B3aUMOJICHCTBHE
pactBopa TIIOK03bI ¢ Tuapokcuaom Mmenu(ll), B3aumoseiicTBue kpaxmana ¢ HOJOM, peIIeHHe
AKCIEPUMEHTAJIbHBIX 33]1a4 10 TeMaM «CnupThl U (enousby, «KapOoHoBbIe KHUCIOTHI. ClI0XKHbBIE

3(hUpBI».
A3oTcoepKale OpraHn4eckie CoeqMHEHMUSI.
AMUHBI — OpraHM4yecKkue Npou3BOAHbIE amMMuaka. Kiaccupukauus aMHHOB:

anudaTHIECKUe U apOMaTUUYECKUE; TIEPBUYHbIC, BTOPUYHBIE W TpeTUYHbIe. CTpOEHHUE MOJICKYI,
obmas ¢opmMyia, u3omMepusi, HOMEHKIaTypa U (PU3NUECKHE CBOMCTBA. XMMHUYECKOE CBOMCTBA
annupaTHISCKUX aMHHOB: OCHOBHBIE CBOMCTBA, AJKWJIMPOBAHHE, B3aMMOJICHCTBHE MEPBUUHBIX
aMHHOB C a30TUCTOU KUCIOTON. CONM aTKHIIAMMOHUS.

AHUJTMH — TIPEICTaBHTENIb aMHMHOB apomaTudeckoro psga. CTpoeHue aHWUIWHA.
B3aumHoe BiMsHHME TPYII aTOMOB B MoJieKyne aHWInHa. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB
aHwirHa. KauecTBeHHbIE peakliiy Ha aHUJIUH.

CriocoObl MOTy4eHHsI U MpUMeHeHHe anudaTtuyeckux aMuHOB. [lonmydeHue aHuIMHA U3
HUTPOOEH307Ia.

AvuHOKkHMCIOTHL. Homenknatrypa wu  wu3zomepus. OTAenbHbIE MPEICTABUTEIN  O-
AMUHOKHCIIOT: TJIMUWH, aaHWH. PU3MYECKUE CBOMCTBA aMUHOKHCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHWYEeCKHUX COCAUHEHUN, peakius MOJMKOHICHCAIINH,
oOpa3oBaHue NENTHAHON CBsA3HM. buonorndyeckoe 3HaueHne aMHUHOKHUCIOT. CHHTE3 U THUAPOJIN3
MENTHI0B.

benku xak npuponHeie mosuMepbl. [lepBuuHas, BTOpUYHAs W TpPETUYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: THAPOJIU3, JEHATYypallks, KaueCTBEHHBIC pPEaKIUu Ha
OeIKH.

DKCIIepUMEHTANIbHBIE METOJbl M3Y4YCHHs] BEUIECTB M WX MPEBPAIICHUIA: pacTBOPEHUE
0enKkoB B BOJE, JeHATypalusi OCJIKOB IIPHU HArpeBaHWUHU, LIBETHBIE PEaKIUU Ha OCNKH, pelIeHHe
OKCIEPUMEHTAJBHBIX 3a7ad MO TeMaM «A30TcoJAep)Kalllue OPraHUYeCKHUE COCAMHEHUS U
«Pacro3HaBaHue OpraHM4eCKUX COCIUHEHUID.

BricokoMomneKyIsIpHbIE COSTUHEHHUSI.

OcHOBHbBIEC TOHATUS XMMHUU BBICOKOMOJIEKYISIPHBIX COCAMHEHHUN: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENE€Hb MOJMMEpU3alMHU, CpeAHsss MoJieKylspHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — OJIMMEpU3aIUs U MOJUKOHICHCALUS.

[TonumepHsie MaTepuaibl. [1nacTmaccel (MONMMUATHUIIEH, MOJIMTIPOTIUIIEH,
MOJMBUHUIIXIIOPH/I, MOJINCTUPOJL, MOJINMETHIIMETAKPHIIAT, MOJIMKapOOHATHI,
noyud THIIeHTepedTanaT). Y Tunmsanus u nepepaboTka MmiacTuka.

DnacToMephl: HATypallbHBI  KaydyK, CHHTETHYeCKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIN, U30TIPEHOBBIN). Pe3una.

BosnokHa: HaTypaibHble (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BHUCKO3a, alle€TaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpoH U JIaBCaH).

DKCnepUMEHTAIbHbIE METOIbI U3yUEHHUs BEIIECTB U UX MPEBPALICHUN: 03HAKOMJICHUE C
oOpa3llaMd TPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, Kay4yKOB, pEIICHHE



SKCIEPUMEHTAJIbHBIX 331a4 10 TeMe «Pacro3HaBaHue I1acTMAcC U BOJIOKOH.

Pacuérnble 3amaum.

Haxoxnenne MoJeKynsapHOW (OpMYNIbl OPraHMYECKOTO COCOUHEHHS IO MAaCCOBBIM
JOJSIM  DIIEMEHTOB, BXOJALIMX B €ro COCTaB, HAXOXJICHHE MOJICKYISIpHOH (opMyIbl
OpPraHU4ecKOTo CoeMHEHH 1Mo Macce (00BEMY) IPOAYKTOB CrOPaHus, IO KOJMYECTBY BEIIECTBA
(Macce, 00bEMY) TIPOIYKTOB PEAKIMH W/WIA WCXOJHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOM
(GopMyIbl OPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XHMHUYECKHUX CBOMCTB WM CIOCOOOB
MIOJIyYEHUSs, OTIPEAETICHUE JI0JIU BbIX0/1a IPOAYKTA PEAKIIMHU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MexXnpeaMeTHbIX CBA3€H Mpu U3ydeHUH opraHudeckoi xumuu B 10 kiacce
OCYILIECTBJISIETCSI Yepe3 HCIOJb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAy4YHbIX NOHSATHM, Tak U
MOHATHM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE MOHSTHS: SIBICHUE, HAaydHbIM (akT, rumoresa, Teopus,
3aKOH, aHajlM3, CHHTE3, Kiaccuukanus, HaOMOACHHE, H3MEpEHHE, SKCIEPHUMEHT, MO/EIb,
MOJETUPOBAHUE.

®dusuka: maTepusi, aToM, NIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJIA, SHEPreTUYECKUI
YpOBEHb, BELIECTBO, TE€JNO, 00BEM, arperaTHOE€ COCTOSIHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHUILIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kneTka, opranusm, 3KocucTemMa, ouocdepa, MeTaboJINu3M, HACIEACTBEHHOCTD,
aBTOTPOQHBIK M TreTepoTpOodHBIA TUMN MUTaHUS, OpoxeHue, (OTOCHHTE3, AbIXaHUE, OeNKH,
YTJIE€BO/bI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: monesHble UCKOTaeMbl€, TOTUIHBO.

TexHonorus:: mUILEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO MUTAHMS, MOIOIINE
CPEICTBa, MATEPHAJIBI U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

IInanupyemble pe3yabTaThl OCBOCHHS IPOrpaMMBbI 110 XUMUH (yri1yOlIEHHBIM YpOBEHb) Ha
YPOBHE CpeIHero o0Iero oopa3oBaHMsL.»

®OI'OC COO ycranaBnuBaeT TpeOOBaHHWS K pe3yibTaTaM OCBOCHHS OO0YyJaIOITUMHCS
IIPOrpamMM CpegHero oouero 00pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM.

B cooTBeTCTBHM € CHCTEMHO-IEATENBHOCTHBIM IOAXOJIOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yabTaTOB OCBOEHMs IpeaMeTa «XUMUS» Ha YPOBHE CpEIHEro oouero ooOpa3oBaHMs
BBIJICJIEHBI CIIEAYIOIIHUE COCTABIIIOIINE:

0CO3HaHHE 00YYArOIMMUCS POCCUICKON I'PaKJAHCKON UICHTUYHOCTH;

TOTOBHOCTB K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEICIICHUIO;

HaJIn4Me MOTUBALUH K 00yUEHHIO;

TOTOBHOCTb M CHOCOOHOCTh 0OYYalOIIMUXCsS PYKOBOJACTBOBATHCS NPUHIATHIMU B OOLIECTBE
IIpaBUJIaMH U HOPMaMHU [OBECHHUS,

HaJIM4ue IPaBOCO3HAHMS, IKOJIOTMUECKOHN KYyIbTYpHI;

CMOCOOHOCTh CTaBUTh LI€JIHM U CTPOUTH KU3HEHHbIE IIJIaHBbI.

JIMYHOCTHBIE pe3ybTaThl OCBOEHMS IpeaMeTa « XUMHs» OTPaXaroT CPOPMHUPOBAHHOCTh
OIbITA MO3HABATENILHON U MPAKTUYECKOM AEATEIIbHOCTH 00yUaroIuXcs B MPOLecce peann3anuu
00pa30oBaTeNIbHON AEATEIbHOCTH.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMS NpeaMeTa «XUMH» OTPaXaroT CPOPMHUPOBAHHOCTh
OTbITA MO3HABATENBHON U MPAKTHUECKOH JeATENIbHOCTH 00yJaroIuxcs B MPOLecce peann3anuu
00pa3oBaTeNIbHON AEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOTO BOCTTUTAHHMS:

0CO3HAHMs 00YYarOIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00A3aHHOCTEH, yBaXKECHUS
K 3aKOHY Y IPaBONIOPAKY;

MIPEJICTABICHUS] O COLMAJBbHBIX HOPMax M IPaBWJIAX MEKJIMYHOCTHBIX OTHOLIEHUI B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPUECKOMW JIEATEIBHOCTH IPU CO3JITaHUM y4eOHBIX POEKTOB,
peleHrH y4eOHBIX U IM03HABATEIbHBIX 3371a4, BHITOJTHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH TOHMMATh M NPUHUMATh MOTHUBBI, HaMEpEeHHs, JOTMKY M apryMEHTHI



APYruX NPy aHAJTU3€ Pa3IMYHBIX BUJOB Y4eOHO eI TeIbHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHUS:

[EHHOCTHOTO OTHOIICHHUS K HCTOPUYECKOMY M HAyYHOMY HACIICAMIO OTCUECTBEHHOM
XUMUHY;

YBOKEHHsI K TPOIECCY TBOPUYECTBA B OOJACTH TEOPHH U MPAKTUYECKOTO MPUIIOKECHUS
XMMUH, OCO3HAHHS TOTO, YTO JaHHBIE HAYKH €CTh pPe3yJlbTaT TUTEIBHBIX HaOIIONCHHH,
KPOTIOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSHHOTO TPYZa YU4EHBIX U IPAKTUKOB,;

WHTEpeCa W TI03HABATEIIbHBIX MOTHBOB B TMIOJYYEHHH U TOCJIEIYIOUIEM aHAIIN3e
nHGOPMAIINU O IEPEAOBBIX TOCTHIKCHUIX COBPEMEHHOM OTEUECTBEHHOW XUMUM;

3) 1yXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS:

HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEICHHUS;

CIOCOOHOCTH OIIGHWBAaTh CHUTYallUd, CBSI3aHHBIE C XHMHUYECKHMHU SIBICHUSMH, W
NMPUHUMATh OCO3HAHHBIE pPEIICHHs, OPHUEHTUPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[EHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IOBEJCHWE W IOCTYIKH CBOMX TOBApHUINEH C TO3HMIUH
HPaBCTBEHHBIX U TIPABOBBIX HOPM H C YUETOM OCO3HAHHS MOCIIEICTBUI MMOCTYIIKOB;

4) bopMUPOBaHUS KYJIBTYPbI 3I0POBbSI:

MOHUMAaHMUs IEHHOCTeH 3/I0poBOro M Oe3omacHOoro olpa3a >XU3HH, HEO0OXOIUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3NIECKOMY U IICUXUIECKOMY 3I0POBBIO;

coOmoieHnst TIpaBui 0e30mMacHOr0 OOpalieHusl ¢ BelecTBaMH B OBITY, MOBCEIHEBHOM
KU3HH, B TPYJIOBOH JEATEIHHOCTH;

MOHUMaHUSl IIEHHOCTH TMPaBWJI HWHIUBUAYaJHbHOTO W KOJUIEKTUBHOTO OE30MacHOTO
MOBEJICHHSI B CUTYAIINSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JTIOJICH;

OCO3HAHMs TMOCIEACTBUN M HEMPUATHS BPEAHBIX NMPUBBIUEK (YMOTPEOIEHUS aJIKOTroJI,
HapKOTUKOB, KypeHHUSI);

5) Tpya0BOTr0 BOCIIUTAHHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4€OHO-HMCCIIEOBATENBCKON JESITEIbHOCTH,
0OI11eCTBEHHO MOJIE3HOH, TBOPUYECKOH U APYrUX BUIAX JAEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YaCTHE€ B pEIIEHUM NPAaKTUYECKUX 3a7ad COLMAIbHOM
HaIpaBJICHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);

HHTEepeca K MPAaKTUUYECKOMY M3YUeHHIO Mpodeccuil pa3IMyHOro poja, B TOM YHCIE Ha
OCHOBE ITPUMEHEHMSI IPEIMETHBIX 3HAHUI 110 XUMUH;

YBaXKEHUsI K TPYAY, JIOAAM TpyZAa U pe3yJabTaTaM TpYyJOBOH 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MHIMBHIYaJbHOW TpaeKTOpUU 0Opa3oBaHMs,
Oyayuelt nmpodeccuu U peanu3aluud COOCTBEHHBIX KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 9KOJOrUUECKOrO BOCIIUTAHUSL:

9KOJIOTUYECKHU 11€71€CO00pa3HOr0 OTHOIIEHUS K MPUPOJIe KaK UCTOUHHUKY CYLIECTBOBAHUS
JKM3HHU Ha 3eMIIC;

MIOHUMAaHU II100aJIbHOT0 XapaKTepa 3KOJOIMUECKUX Mpo0OiieM, BIUSHHUS 3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLIMATIBHOM CpeJibl;

0CO3HaHMS HE0OXOAMMOCTH MCIIOJIb30BAaHUS JOCTH)KEHUN XUMUHM JUIsl PELICHUs BOIIPOCOB
panMoHaIBFHOTO IPUPOJAONOIB30BAHNUS;

aKTUBHOTO HETPUATHS ACUCTBUM, NPUHOCAIIMX BpEa OKpYyXKarollel HpupoIHOH cpene,
YMEHHUSI TPOTHO3MPOBATh HEOJIAroNpHUsTHbIE SKOJOTHYECKUE MOCIEACTBUS MpeIpUHUMAEMbIX
JNEUCTBUN U NPEAOTBPAIATh UX;

HQJINYMSL Pa3BUTOIO 3KOJOTMYECKOTO MBIIUIEHHS, 3KOJOTMUYECKOW KyJIbTYpPbI, OIBITa
JEeATEIbHOCTH  SKOJIOTUYECKOH  HAalpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBaTbCS HMH B
M03HABATEIbHOM, KOMMYHUKAaTUBHON U COILIMAIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MPOTHUBOCTOATH MICOJIOTHH XeMO(poOHH;

7) LIEHHOCTH HAYYHOTO MMO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH U



0O0I11eCTBEHHOH MPaKTHKH;

MOHUMAaHMS CHeNU(PUKN XUMUU KaK HAyKH, OCO3HaHUsA €€ poiu B (OPMUPOBAHUU
palMOHATBHOTO HAYYHOTO MBIIIUICHHS], CO3[JaHUU 1IEJIOCTHOTO MPECTaBICHUs 00 OKpYKaroeM
MHpE KaK O €JIMHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHnn mpooIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JUIsI COBPEMEHHOW IMBHIIM3AINU: B €&
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOW POJIM B CO3/IaHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpHbI, B PEIICHUH TTI00aTBHBIX MPOOJIEM YCTOMUYHUBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBO,
SHEPreTUYECKOM, THUIIEBOM U HKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
00ecCreYeHNH YCIIOBHIA YCIIEITHOTO TPY/a M SKOJOTHYECKH KOM(POPTHON KHU3HH KAXKIOTO YIeHA
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOJIOB TIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CMIOCOOHOCTH UCIOJIH30BATh MOJy4aeMble 3HAHUS IS
aHalM3a U OOBSICHEHHUs SIBIICHUU OKPYKAIOIIErO0 MUpa U MPOUCXOAAIIUX B HEM H3MEHEHUH,
yMEHUS JiefaTh 000CHOBAHHBIE 3aKIFOYCHHST HA OCHOBE HAYYHBIX (JAKTOB M UMEIOIITUXCS TAHHBIX
C TEJBIO TIOJTYYE€HHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH  CaMOCTOATENILHO HCIOJb30BaTh XHUMHUYECKHE 3HAHHUS JJIs  PEIICHUS
po0JIeM B peabHBIX )KU3HEHHBIX CUTYAIUX;

WHTEpeca K MO3HAHMIO, UCCIIEIOBATEILCKON e TENHHOCTH,

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIyY€HHWIO HOBBIX 3HAaHMW 1O XUMHUHM B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTAM TpyJa B pasIuyHbIX cdepax mnpodeccnoHaabHON
NESATENbHOCTH.

MeranpeaMeTHble pe3yabTaTbl OCBOEHUS MPOTPAaMMBI [0 XMMHHU Ha YPOBHE CPEIHETrO
o01rero 06pa3oBaHUs BKIIOYAIOT:

3HauYuMble A7 (HOPMHUPOBAHMSI MUPOBO33PEHHUS OOYUAIOUIUXCS MEXIUCHUILTHHAPHBIE
(MexnpeaMeTHbIE) 0OLIEHAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METO/I0B MO3HAHUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO,
SHeprus, sBJICHHUE, MPOLECC, CUCTeMa, Hay4HbIN (aKT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCiel0BaHne, HAOII0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCalbHble  yueOHble  JeHCTBUS  (TO3HABAaTelIbHBIE,  KOMMYHHUKATHBHbBIE,
perynatuBHble), obecreunBaronie QGopMuUpoBaHHE (QYHKIHMOHAIBHOW TPAMOTHOCTH U
COLIMANIBHOM KOMIIETEHIIMH 00y4JaroluXcs;

CHOCOOHOCTh  OOYyYalOIIMXCS ~ MCIOJIb30BaTh  OCBOGHHBIE  MEXKIUCHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpCajbHble YydeOHBIE [EHCTBUS B IO3HABATENbHOU U
COLIMAIbHOW MTPAKTHUKE.

MetanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Y4eOHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBnazneHue yHUBEpPCAIbHBIMU Y4€OHBIMH ITO3HABATEIHHBIMU JCHCTBUSIMHU:

1) 6Ga30BbIC JTIOTHYCCKUE JCHCTBUS:

CaMOCTOSITENIbHO (OPMYIHPOBATh M aKTyaJlM3UpPOBaTh MpoOieMy, paccMaTpuBaTh e&
BCECTOPOHHE;

ONpeneNnsaTh LEeNH NEATENbHOCTH, 3aJlaBas IMapamMeTpbl U KPUTEPUUM HUX JOCTUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTH C MOCTABICHHBIMU LIEJISIMH;

WCIIOJb30BaTh NPU OCBOCHHM 3HAHMM NPUEMBI JIOTMUYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble TMPU3HAKK TOHATHI M YCTAaHABIMBATH MUX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIINE OHSITHS U1 00BSICHEHUS OTJENIbHBIX (DAKTOB U SBJICHHUIA,

BBHIOMpATh OCHOBAHUS M KPHUTEPUHM s KIACCU(PUKAINHM BEIIECTB M XUMUYECKUX
peaKuuii;

YCTaHaBJIMBATh PUYUHHO-CIIEJICTBEHHBIE CBA3U MEXIY U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE pACCYXIeHUS (MHAYKTUBHBIC, NEAYKTUBHBIE, IO aHAJOTHH),



BBISIBJIATH 3aKOHOMEPHOCTH U TPOTHUBOPEYHS B PACCMATPUBACMBIX SIBICHUAX, (POPMYINPOBATH
BBIBO/IBI M 3AKJIFOYCHHUS;

MPUMEHSATH B MPOLIECCE MO3HAHUS HCIOJIb3yeMble B XUMUU CHMBOJIUYECKHE (3HAKOBBIC)
MO/IeJH, TPe0OPa30BBIBATH MOJICILHBIC MPEICTABICHUS — XUMUYECKHUNA 3HAK (CMMBOJI) 3JIEMEHTAa,
XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuuu — TPU PELHICHHH Y4eOHBIX
MO3HABATENBHBIX M NMPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHBIE MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 0a30BbIC UCCIICIOBATEIILCKHIE ACHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUECKUX PEAKIIHIA;

dbopMynHupoBaTh LENM W 3a7aydl  HMCCIENOBAHWS, HCIIOJIBb30BaTh IIOCTABICHHBIE |
CaMOCTOSTEIIEHO CPOPMYTHUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TMO3HAHHS M OCHOBBI
115t POPMUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIFHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HABBIKAMU CaMOCTOSITEIIBHOTO TUTAHUPOBAHHUS M TPOBENCHHS YYCHUYECKHX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIONATh 32 XOJOM IpOIecca, CaMOCTOSTEFHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHMUS, COCTABISATH 00OOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

MpHOOpETaTh OMBIT YYEHUYECKOW HCCIIEOBATEIbCKON M MPOEKTHON JesTeNbHOCTH,
MPOSIBIISITE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITETBHOMY IIOMCKY METOJIOB PEIICHUS
MPAaKTUIECKUX 3a/1a4, TPUMEHEHHIO PA3INYHBIX METO/IOB IIO3HAHMUSI.

3) pabora ¢ uHpoOpMaIueit:

OPUEHTHUPOBAThCSI B PA3JIMYHBIX HCTOYHWKAX WHPOpMaAnuu (HAYIHO-TIOMYIsIpHAS
TUTeparypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TocoOus, pecypcbl HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTaBICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(dbopMynupoBaTh 3anpockl W MPUMEHSATh pa3IMYHbIE METOIbl MPU TMOUCKE U OTOOpe
uHpopMalny, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeIEHHOrO TUIIA;

MPUOOpPETaTh OIBIT UCIOJIB30BAHUS MH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMATIBHYIO (JOPMY IpPEACTaBICHUS UHPOPMALINH (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BAaTh HAYyYHBIH S3BIK B KAyeCTBE CpeACTBa IMpH paboTe ¢ XUMHYECKOU
uHpopmanuen: TPUMEHATh MEXIpeAMETHbIE ((U3MuecKkue M MaTeMaTH4ecKHe) 3HaKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJITHOCTH.

OBnaseHue yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMH JICHCTBUSMU:

3a/1aBaTh BOIMPOCHI MO CYLIECTBY OOCYKIaeMOW TeMbI B XOJ€ AUANOra U/UIN TUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOMU MPEAJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MIpeII0KEHHOM 3a/1a4H;

BBICTYNaTh C MpE3eHTAlMel pe3ylbTaTOB MO3HABATEIbHOU AEATEIHLHOCTH, MOJIY4YEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUH XHMHYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOTO MpOeKTa, M (OPMYIUpPOBaTh BBIBOJBI IO pe3yibTaTaM NPOBEIEHHBIX
UCCIIeIOBAaHU MyTEM COTJIaCOBAaHMsI MO3ULMIA B X0J1€ 0OCYXJICHUS 1 OOMEHAa MHEHUSIMHU.

OBnajieHne yHUBEpCaIbHBIMU PETYISTUBHBIMU JEHCTBUSMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYIIECTBIISTH CBOIO MO3HABATENbHYIO JEATENBHOCTD,
ompenenss e€ Ienu M 3aJaud, KOHTPOJHUPOBATh M MO Mepe HEeoOXOAUMOCTH KOPPEKTHPOBATh
IpeUlaraeMblii aJITOPUTM JEHCTBHI NpPU BBHIIIOJHEHUH YU4EOHBIX M HCCIIEIOBATEIbCKUX 3a/1ad,
BbIOMpaTh Hanboee 3(hHEeKTUBHBIN CIOCOO UX pEIIeHHUs ¢ YUETOM MOIyUYeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYIIECTBIISATH CAMOKOHTPOJIb JIEITEIHHOCTH HAa OCHOBE CaMOAHaJIM3a U CaMOOLICHKH.

[IpenmeTHblie pe3ylbTaThl OCBOCHHUS MPOTPAMMBI 10 XUMUU Ha YTIyOJEHHOM YpOBHE Ha



YPOBHE CpeIHero oOmero o0pa3oBaHMs BKIIOYAIOT CHEHU(HUUYECKHe Uil y4eOHOTO HpeaMera
«XUMHUST» HAyYHBIC 3HAHUWS, YMEHHSI U CIOCOOBI JIEHCTBUI MO OCBOCHUIO, MHTEPIPETAIMH U
peoOpa3oBaHUIO0 3HAHUM, BUIBI JACATEIBHOCTH 1O TOJTYYEHUIO HOBOTO 3HAHMS M MPUMEHEHHIO
3HAHUW B Pa3MYHBIX Y4YEOHBIX CUTYyalUsX, & TaKXKe€ B peaJbHBIX >KU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C XUMHUEH. B mporpamme 1no XuMuUM NPEIMETHBIE PE3YJIbTAThl MPEICTABICHBI IO
rojiaM U3y4eHHusl.

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHudecKkas XUMUsD» OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEICTABICHUN: O MECTE€ M 3HAYCHWU OPraHMYeCKOW XHMHUHU B
CHCTEME €CTECTBEHHBIX HAayK U €€ poii B 00ECTICYeHUH YCTOHYHMBOTO PAa3BUTHUS YEIIOBEUECTBA B
pelieHur MmpooOJieM HKOJIOTUYECKOM, IHEPreTUYECKOW M THUIIEBON 0€30MacCHOCTH, B PAa3BUTUU
MEIIMIIUHBI, CO3JaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB JHEPruu, B OOeCleYeHUU
PaIMOHAIBLHOTO MPHUPOIOTIOIL30BaHuUs, B (DOPMUPOBAHUHM MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl
YellOBEeKa, a TaKKe OHKOJIOTUYECKM OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3JI0pOBBIO U
MPUPOIHON Cpee;

BJIaJICHUE CUCTEMON XMMHUYECKUX 3HAHUI, KOTOpasi BKIIOYAET:

OCHOBOIIOJIATalOIINE TOHATHA — XUMHUYECKHH 3JEMEHT, aToM, [Ip0 U 3JEKTPOHHas
o0oJiouka aroma, s-, p-, d-aTOMHBIE OpOWMTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aroma,
ruopuaAn3aIus aTOMHBIX OpOuTasiel, MOH, MOJIEKYJa, BaJ€HTHOCTh, 3JEKTPOOTPULIATEIILHOCTD,
CTENIeHb OKHCJEHUS, XHMMHUYecKas CBs3b, MOJIb, MOJISIpHAs Macca, MOJISIpHBIH O0O0BEM,
VIIEpOAHBIH  CKeNeT, (yHKIMOHallbHAs Tpymma, paaukall, CTPYKTypHble  (OpPMYIIbI
(pa3BEépHyThIe, COKpalll€HHBIE, CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHAs
(reomeTpuyeckas), ©30MeEpPbl, TOMOJIOTUYECKUIN psA, TOMOJIOTH, YIIEBOAOPOJbI, KUCIOPOA- U
a30TCOJIEpIKaIle OpPraHUYeCKUe COEAUHEHMs, MOHOMEpP, IOJUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHS;

TEOpuH, 3akoHbl (mepuommveckuii 3akoH J[.M. MennmeneeBa, Teopusi CTpOEHUS
opranndeckux BemecTB A.M. bytiepoBa, 3akOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH
COXpPAaHEHHS U TPEBpALICHHUs] DSHEPrUM NPU XUMHUYECKUX PpEeaKlHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH, MHUPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIWE B OCHOBE MOHHMAaHUS
MIPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUN;

MPEACTABICHUSI O MEXaHU3MaX XUMHYECKUX pEeaKklud, TEPMOJUHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX HX MNPOTEKAHMs, O B3aUMHOM BIIMSIHUM aTOMOB W TpyMIl
aTOMOB B MOJIEKYJ1aX (MHIYKTUBHBIA U Me30MepHbIH 2 dhekTsl, opreHTaHThl | 1 11 pona);

(akToNOrMuecKue CBEIEHUsI O CBOMCTBAaX, COCTaBe, IMOJy4eHUHM U 0e30MacHOM
WCIOJIb30BAHMN Ba)KHEHIINX OPraHUYECKHUX BEIIECTB B OBITY M MPAKTHYECKOW NEATEIbHOCTH
YeloBeKa, OOIIMX HAayYHbIX MPUHIUIAX XUMHYECKOrO MPOU3BOJACTBA (HAa MpuUMEpe
MIPOM3BOJICTBA METAHOJIA, TepepaboTKu HePTH);

chOpMUPOBAHHOCTh ~ YMEHHWI:  BBISBIATH  XapaKTEepPHbIE  MPU3HAKH  TOHSITUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIOJB30BATh COOTBETCTBYIOIIME MOHATHUS NPU ONUCAHUU
COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKUX COCAMHEHMUI;

c(hOpMUPOBAHHOCTH YMEHUI:

WCIOJb30BATh XMMHMUYECKYHD) CHUMBOJMKY JJISI  COCTaBJEHUS MOJEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKETIETHBIX) (DOPMYIT OpraHUYECKHUX BEIIECTB;

COCTaBJSATh YPAaBHEHUS XHMMHMUYECKMX pEaKUMid M PacKpblBaTh HUX CYIIHOCTH:
OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIMIl MOCPEACTBOM  COCTABJICHHUS  BIIEKTPOHHOTO
OamaHca JTHUX peakIui, peakiuii HMOHHOTO oOOMeHa MYTEM COCTaBJICHHS HUX TMOJHBIX H
COKpalI€HHbIX HOHHBIX YPaBHEHU;

W3TOTaBIIMBATh MOJEIM MOJIEKYl OPraHWYeCKUX BEIIECTB JUIsl WJUIFOCTPALMM WX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

chOpPMHUPOBAHHOCTh ~ YMEHHI:  YCTaHaBIMBAaTh  MPHHAIEKHOCTh  H3YUYEHHBIX
OpraHMYeCKUX BEIIECTB IO HMX COCTaBy W CTPOCHHMIO K ONpEIeNEHHOMY Kiaccy/Tpymime
COEJIMHEHUH, JaBaTh UM Ha3BaHUsA Mo cucrtemarnuyeckoil Homenkinatype (IUPAC) u npuBoauTh
TPUBUAIbHBIE HA3BaHHs JUIsI OTACIBHBIX MPEICTAaBUTENCH OPraHMYECKUX BEUIECTB (STHIICH,



alleTUJICH, TOJYOJI, TJIMIEPHH, STHJICHIIMKOIb, (peHo, GopMalbAerul, aleTaibIeru], aleToH,
MYypaBbHUHAasl KUCJIOTA, YKCYCHAsl KUCJIOTA, CTEApPUHOBAs, OJEUHOBAs, MaJbMUTHUHOBAs KUCIIOTHI,
TJIMIUH, aJaHdH, MalbTo3a, (PpyKTO3a, AHWIMH, TUBUHMUI, HM30IpPEH, XJIOPOIPEH, CTUPOJ U
JpyrHe);

c(OPMHUPOBAHHOCTh YMEHHUSI OTNPEACIATh BUA XUMHUYECKOW CBS3M B OPraHMYECKHX
COeIMHEHUAX (KOBaJIEHTHAs U MOHHAs CBS3b, G- U M-CBA3b, BOJOPOHAS CBS3b);

Cc(OPMHUPOBAHHOCTh YMEHHUS NPUMEHSTH TOJO0KEHUS TEOPUH CTPOCHUS OPraHMYECKHX
BemectB A.M. ByrnepoBa s 0ObSICHEHMs] 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U
CTpOEHUS;

c(OPMHPOBAHHOCTh YMEHUH XapaKTEpPHU30BaTh COCTaB, CTpPOCHHE, (U3HUECKHEe U
XMMHMUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENCH Pa3IMUYHbIX KJIACCOB OPTaHNYECKUX BELIECTB!
QJIKaHOB, LHUKJIOAJIKAaHOB, AJIKEHOB, AaJKaJHEHOB, AJIKHMHOB, apOMaTHYECKHX YIJIEBOJOPOIOB,
CIUPTOB, aJbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, KHUPOB,
HUTPOCOEINHEHUIN 1 aMUHOB, aMMHOKHCJIOT, OEJIKOB, YIJIEBOJOB (MOHO-, M- U MOJIMCAXapuI0B),
WUIIOCTPUPOBATh T'EHETHMUYECKYIO0 CBSI3b MEXKIYy HHUMHM ypPaBHEHUSIMH COOTBETCTBYIOILIHMX
XMUMHMUYECKUX PEaKLUi ¢ UCTIOJIb30BAaHUEM CTPYKTYPHBIX (popMyt;

c(OpPMHUPOBAHHOCTh YMEHHS TNOJTBEP)KJIaTh Ha KOHKPETHBIX IpUMEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYECKUX COEAMHEHWH OT KpaTHOCTU U THIIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIIMSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJIax;

cOpMUPOBAHHOCTh YMEHHS XapaKTepHU30BaTb HCTOYHUKH YIJIEBOJOPOAHOIO CHIPbS
(HedTb, MpPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro MepepabOTKH M MPAKTHYECKOE MpPUMEHEHUE
MIPOJIYKTOB MepepadOoTKH;

c(OpMUPOBAHHOCTh BIIQJICHUSI CUCTEMOM 3HAHMH O €CTECTBEHHO-HAYUHBIX METOJax
NO3HAHUA — HAOIIONEHUM, M3MEPEHHH, MOJEIUPOBAHUY, DSKCIIEPUMEHTE (peaJlbHOM H
MBICJIEHHOM) U YMEHUS IPUMEHSTh 9TH 3HAHUS;

C(OPMHPOBAHHOCTb ~ YMEHHUS IPHUMEHATh OCHOBHBIE ONEpAlMM  MBICIUTEIbHON
NEATeNbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, 000OLIeHHE, CHUCTEMaTHU3alllI0, BBISBIECHHE
IIPUYMHHO-CIIICTBEHHBIX CBSI3€H — AJIs1 U3y4E€HUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIINMA;

Cc(OPMHPOBAHHOCTb YMEHUM: BBIABIATH B3aUMOCBA3b XUMUYECKUX 3HAHUH C MOHATUAMU
U MpPEJICTaBICHUSIMM JPYTUX €CTECTBEHHO-HAYUHBIX NpPEIMETOB s 0ojiee OCO3HAHHOTO
IIOHMMAaHUs CYIIHOCTH MaTE€pHaJIbHOIO €JUHCTBA MHUPA, UCHOIb306aMb CUCTEMHbIE 3HAHUS I10
OpPraHU4ecKON XUMMHU AJIs1 OOBACHEHMS U MPOTHO3UPOBAHUS SIBICHHUM, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IIpPUPOAY;

C(OPMHPOBAHHOCTh YMEHHH: NPOBOJUTH pacu€Thl MO XUMHUYECKMM (opMylnaM MU
YPaBHEHMSIM XUMHUYECKUX PEaKLHUi C HCIOJb30BaHHMEM (U3MUECKUX BEIMYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XapPaKTEPU3YIOLUIUMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacu€rbl 10 HAXOXKJICHUIO XUMHUUYECKOHM (OpMyIbl BELIECTBA 110 M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMUYECKUX 3JIEMEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BELECTB;

c(OPMHUPOBAHHOCTh YMEHMI: MPOrHO3UPOBATh, aHAJIM3UPOBATh M OLICHUBAThH C MO3ULIMUN
9KOJIOTUYECKON 0€30MacHOCTH MOCHEACTBUS OBITOBOM M IPOM3BOJCTBEHHOH JEATENbHOCTU
YeJoBeKa, CBS3aHHOM C IepepalOTKON BELIeCTB, MCIIOAb30BaTh IOJIYYEHHbIE 3HAHUS JUIS
MNPUHATHUSA TPAMOTHBIX PeIIeHUI Mpo0ieM B CUTYaLUAX, CBI3aHHBIX C XUMHEH;

c(OPMHUPOBAHHOCTh YMEHUI: CaMOCTOSATENBHO IUIAHUPOBATH U MPOBOJUTH XUMHUUECKUH
HKCIEPUMEHT (IOTy4YeHHUE U U3yueHHE CBOWCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE peaKIfu
YIJI€BOJOPOJOB PA3IMYHBIX KIACCOB M KHUCIOPOACOJECPXAIIUX OPraHUYECKUX BEIIECTB,
peleHre HKCIEePUMEHTANbHBIX 33Jad [0 pPaclNO3HABAHWIO OPraHUYECKUX BEIIEeCTB) C
coOioileHueM TpaBuil  Oe3omacHOTO  oOpallleHHs C  BellecTBaMHM U J1abopaTOpHBIM
oOopynoBanuemM, (GopMyaHpoBaTh LeENb HCCIENIOBaHUSA, MPEACTaBIATh B pazIMuHON (dopme
pe3yNIbTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTb YMEHHIA:

coOuoIaTh MpaBMiia HKOJOTHUECKH I1eJIeCO00pa3HOro MOBEAEHUS B ObITY M TPYJIOBOU
JESITEIBHOCTH B ILEJIAX COXPAHEHHWS CBOEr0 370pOBbs, OKPY)XKAIOIIEH NPHUPOJHON cpelnpl U



JOCTHKEHMS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHUYECKOTO JEHCTBUS HA KUBBIE OPTraHU3Mbl OMpPEACTEHHBIX
OPraHUYeCKUX BEIIECTB, MOHUMas cMbich nokazarens [TJIK;

aQHAIM3MPOBATh  IENECOOOPa3HOCTh  MPUMEHEHHsS]  OPraHMYECKUX  BEIIECTB B
MIPOMBILIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3;

c(OPMHUPOBAHHOCTh YMEHHIA: OCYIICCTBIIATH IEJICHANIPABICHHBIN MOMCK XUMHYECKOU
nH(OpMaMKA B Pa3jIMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-HAydHasl JUTEepaTypa, CpelCcTBa
MaccoBoi uH(popmainuu, MuTEpHET M Jpyrue), KpPUTHUYECKH aHAIU3UPOBATH XUMHUYECKYIO
nH(popMaInIo, epepadaThiBaTh €€ M HCIIOJIB30BAaTh B COOTBETCTBUU C TOCTABICHHOW ydeOHOU
3a/1a4uen.

[IpeameTHbie pe3ynbTaThl OCBOCHMS Kypca «OOImIass W HEOpraHWYecKas XUMHS
OTPaXKaIOT:

c(OpMHUPOBAHHOCTbH MPEACTABICHUI:

0 MaTepHaJibHOM €JIMHCTBE MHUpPa, 3aKOHOMEPHOCTSIX M TI03HABAEMOCTH SIBJICHUM
MIPUPOJIBI, O MECTE M 3HAUEHUU XMMHUH B CUCTEME €CTECTBEHHBIX HaYK U €€ pOJii B 00eCIieYeHU N
YCTOMYMBOTO DPA3BUTUS, B PEIICHUM MPOOJIEM HIKOJOTUUECKOM, SHEPTeTHUYECKOW W IHIINEBOM
0€30MacHOCTH, B Pa3BUTHH MEIWIIMHBI, CO3/JaHUU HOBBIX MaTEPHAIIOB, HOBBIX HCTOYHHKOB
SHEPTUHM, B OOCCIEYCHHH PAIMOHAIBHOTO TMPUPOJOIOIL30BaHus, B  (OPMHPOBAHUU
MHPOBO33PECHHsI W OOIIEeH KyJbTYphl YEJIOBEKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U TIPUPOIHOU CpeIe;

c(hOpMUPOBAHHOCTD BJIAJICHUS CUCTEMOU XUMUYECKUX 3HAHUM, KOTOPas BKIFOUYALT:

OCHOBOIIOJIATAIOIINE TIOHATHS — XMMHYECKHI JJIEMEHT, aToM, SApO aToma, H30TOIIHI,
ANIEKTPOHHAss 000J0YKa aroma, S-, P-, d-aToMHBIE OpOWTANIM, OCHOBHOE H BO30OYXKIEHHOE
COCTOSIHUSI aToMa, TuOpuau3anusi aTOMHBIX oOpOuTaneidl, HOH, MOJIEKYyJla, BaJECHTHOCTH,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCICHHS, XUMHYecKash CBSI3b (KOBaJeHTHas, HOHHas,
MeTaJyIn4yeckasi, BOJOPOJAHAsA), KpUCTAJUIMUECKas pemérka, XUMHUYecKas peaklus, pacTBop,
ANEKTPOJIUTBI, HEAIEKTPOJUTHI, AJIEKTPOJUTHYECKAs [IWCCOLMALMS, CTENEHb IWCCOLMALNH,
BOJIOPOJIHBIM TMOKa3aTelb, OKUCIMTEIb, BOCCTAHOBHUTENb, TEIJIOBOH A(PGEKT XUMHUYECKOU
peaklyu, CKOPOCTh XMMUYECKOM peaKIui, XUMHYECKOE PAaBHOBECHUE;

TEOPUU U 3aKOHBI (TEOPHs AIIEKTPOJUTUUECKONW TUCCOLMALINU, MEPUOTUYECKUM 3aKOH
JI.1. MenpeneeBa, 3aKOH COXPAaHEHHMS MAcCChl BELLECTB, 3aKOH COXPAHEHHS U IPEBpALCHUS
SHEPrUM NpPU XUMHYECKUX pEaKIUAX, 3aKOH IIOCTOSIHCTBA COCTaBa BEIECTB, 3aKOH
JNEUCTBYIONIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XUMHH, MHPOBO33PEHUYECKUE
3HaHUs, JIeXKAIMe B OCHOBE NNOHUMAHUsl NPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBIICHMII;
COBPEMEHHBIE MPEJCTABICHUA O CTPOCHHWU BEIIECTBA HA ATOMHOM, MOHHO-MOJIEKYJSIPHOM H
HaIMOJIEKYJISPHOM YPOBHSX;

MPEACTABICHUSI O MEXaHU3MaX XUMHYECKUX peaklud, TEPMOJUHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX UX IMPOTEKaHUs, O XMMHUYECKOM DPABHOBECUH, PAaCTBOpax M
JUCIIEPCHBIX CUCTEMAX;

(dakToNoruueckue CBEIEHUS O CBOMCTBAaX, COCTaBe, IIOJyYeHUU U O€30MacHOM
WCI0JIb30BAHNU BKHEHUIINX HEOPTraHMUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON AEATEIHLHOCTH
4enoBeKa, OOIMIMX HAyYHBIX MPUHITUIAX XUMUYECKOTO TIPOM3BOICTBA,

chOpPMUPOBAHHOCTh ~ YMEHHI:  BBISBIATH  XapaKTEepHbIE  TMPU3HAKH  TOHITHH,
YCTaHABJIMBATh WX B3aMMOCBSI3b, HMCIOJb30BaTh COOTBETCTBYIOIIME IOHSTHS IMPU OMNHUCAHUU
HEOPraHUYECKHUX BEIECTB U UX MPEBPAILCHUN;

chOpPMUPOBAHHOCTh YMEHHS MCIOIb30BAaTh XUMUYECKYI0O CUMBOJIMKY Ui COCTABIICHUS
dbopMyn BeIIECTB M ypaBHEHUN XUMUYECKHX PEaKIHil, CHCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalIbHBIE Ha3BaHUS OTACIHHBIX BEIIECTB;

chOpPMUPOBAHHOCTh yYMEHHUSI OMNPEAENSATh BAJCHTHOCTh W  CTENEHb OKHUCIICHUS
XMUMHYECKUX DIIEMEHTOB B COCIUHEHUSX, BHUJ XUMHYECKOW CBS3U (KOBaJeHTHAs, HOHHAs,
MeTaJTn4ecKasi, BOJOPO/IHAs ), TUIl KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

chOpPMHUPOBAHHOCTh YMEHHUS OOBSACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BHJA



XMMUYECKON CBSI3M M THUMA KPUCTATUYECKON pEemeéTKi, 0OMEHHBIH U JOHOPHO-aKLENTOPHBIHI
MeXaHU3MbI 00pa30BaHuUs KOBAJICHTHOW CBSI3H;

c(OPMHUPOBAHHOCTH YMEHHIA:

KJaccu(pUIMPOBATh: HEOPTAHUYECKUE BEIIECTBA M0 UX COCTaBY, XUMHUECKUE PEAKIIHH T10
pa3NUYHBIM TpHU3HAKaM (YUCIy M COCTaBy pEarupyrollnx BEHIECTB, TEIUIOBOMY J(PQeEeKTy
peaKnuu, N3MEHEHUIO CTETICHEH OKHUCIICHHUS IIEMEHTOB, 00OpPAaTHMOCTH, YIaCTHIO KaTalln3aTopa u
Jpyrue);

CaMOCTOSITEJIbHO BBIOMPATh OCHOBAHUS W KPUTEPUHU Ui KIACCU(PHUKAUU U3Yy4aeMbIX
BEIIECTB U XUMUYECKHX PEAKIIMIA;

COPMHUPOBAHHOCTh ~ YMEHHS  PACKpPBIBaTh  CMBICI  NEPUOJUYECKOTO  3aKOHA
J.W. MenneneeBa © JIEMOHCTPUPOBATh €ro CHUCTEMATH3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MIPOrHOCTUYECKYIO (PYHKUINU;

c(OpMUPOBAHHOCTh YMEHUI:

XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB M HOHOB XHMHYECKUX JJIEMEHTOB
nepBoro—4erBéproro mnepuonos Ilepmommueckoin cucremsl [[.M. MennaeneeBa, HCHOIB3Yys
MOHATHS («IHEPTeTHYECKUE YPOBHHY», «IHEPreTUUECKHE MOIYpOBHH», «S-, P-, Od-aToOMHBIE
opOUTANIN», KOCHOBHOE U BO30YK/IEHHOE SHEPreTUUECKUE COCTOSIHUS aTOMay;

OOBSACHATH 3aKOHOMEPHOCTHM M3MEHEHMSI CBOMCTB XHMHUYECKUX OJJIEMEHTOB U HX
COEMHEHUH no nepuoaaM u rpynnam Ilepuoaunueckoii cucremsl .M. MenaeneeBa, BaleHTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHMSI X DJIEKTPOHHBIX 000JI0YEK;

cOpMUPOBAHHOCTh YMEHHUH: XapaKTeph30BaTh (OMUCHIBaTh) OOLIME XUMHUYECKUE
CBOMCTBa BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE T'€HETUUYECKOW CBS3U
MeX 1y HEOPTaHUYECKUMU BEIIECTBAMU C IOMOIIIBIO YPaBHEHUN COOTBETCTBYIOIINX XUMHUECKUX
peaKIuii;

Cc(OPMHUPOBAHHOCTb YMEHHsI PACKPbIBaTh CYLTHOCTb:

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA MOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO
OanaHca HTUX peakUuil; peakuuil HMOHHOrO OOMeHa MYTEM COCTABJICHHMsS MX IOJHBIX U
COKPAIEHHBIX HOHHBIX YDABHCHMI;

peaKuuii THAPOIIN3a;

peakuuMii KOMIUIEKCOOOpa3oBaHHsA (Ha TpuMepe TIUAPOKCOKOMIUIEKCOB LMHKA U
ATIOMUHHS);

C(OPMHUPOBAHHOCTb yMEHHsSI OOBSICHATH 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4€TOM MX DHEPreTHMYECKHUX XapaKTEPUCTHUK, XapaKTep H3MEHEHMs CKOpPOCTU
XMMUYECKON PEeaKLMU B 3aBUCHUMOCTU OT PA3IMuHBIX (PAaKTOPOB, a TAKXKE XapaKTep CMELICHUs
XMMUYECKOT0 PaBHOBECHUS MOJ] BIUSHUEM BHEIIHUX Bo3aeicTBuil (mpunuun Jle [llartense);

c(OPMHUPOBAHHOCTh YMEHHSI XapaKT€pPU30BaTh XUMUUYECKHUE PEAKLINH, JIS)KALHE B OCHOBE
IPOMBIIIICHHOTO TMOJYYeHHUsS CEpHOM KHCIOThl, aMMHUakKa, OOIIWe Hay4yHble HPUHIUIIBI
XUMUYECKHUX TPOU3BOJCTB; I€JIECO00Pa3HOCTh IPUMEHEHUS HEOPraHUYECKUX BEIIECTB B
IPOMBIIIIEHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOLIEHUS PUCK-TI0JIb3a;

C(OPMHUPOBAHHOCTh BIIQJICHUSI CUCTEMOM 3HAaHMH O METOJaX HAYYHOTO IIO3HAHUS
SBJICHUHM MpUpOAbl — HaOIIOeHUe, U3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT (peasbHbI U
MBICJICHHBIH), HCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, YMEHUS ApUMeHAmb 3TH 3HAHUA IPH
HKCIIEPUMEHTAIBHOM HCCIEIOBAaHUM BELIECTB M s OOBSCHEHHS XUMHUYECKUX SBIICHHIH,
HUMEIOLIUX MECTO B NIPUPOJE, MPAKTUUECKON AEATEIbHOCTH YEJIOBEKA U B IOBCEJHEBHOMN KU3HU;

Cc(OPMHUPOBAHHOCTb YMEHUS BBISBIISATh B3aUMOCBS3b XUMHUECKUX 3HAHUH C MOHATUAMHU
U TpeJCTaBICHUSMHU JIPYTUX €CTECTBEHHO-HAYYHBIX HpPEIMETOB Ui 0oJjiee OCO3HAHHOTO
IIOHMMAaHMs MAaTEPHAJIBHOTO €IMHCTBA MHUPA;

c(OPMHUPOBAHHOCTb YMEHHSI IIPOBOJAUTH PACUETHI:

C HCIIOJIb30BAHHUEM IIOHATHI «MaccoBas J0Ji1 BEIECTBA B PACTBOPE» U «MOJIApHAs
KOHLIEHTPALUA»;

Macchl BeleCTBa WM 00bEMa rasza 1o M3BECTHOMY KOJHMUYECTBY BEIECTBA, Macce WU
00BEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIH BELIECTB;



TEIUIOBOTO 3P deKTa peakiuu;

3HAUEHUs BOJOPOJHOrO IIOKa3aTelid pacTBOPOB KHUCIOT M IIEJOoYed C H3BECTHOU
CTENEHbIO IUCCOLMALINN;

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKLUH, €CIIM OJHO W3 HCXOIHBIX
BEIIECTB JIAHO B BHUJIE PACTBOpPA C OMNPEIACIEHHONW MACCOBOM J0JIEM PACTBOPEHHOIO BELIECTBA
WM JIaHO B U30BITKE (MMEET IPUMECH);

JI0JIM BBIXO0J1a IPOAYKTa PEaKIMH;

00BEMHBIX OTHOIIICHUI r'a30B;

c(OPMHUPOBAHHOCTh YMEHHUI: CAaMOCTOSTEIBHO TUIAHUPOBATH U MPOBOJUTH XUMHUYECKUH
AKCHEPUMEHT (TPOBEAECHNE PEeaKLUi HOHHOIO 0OMeHa, OITBEPK/IEHUE KaYECTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEIIECTB, ONPEACICHUE CPE/lbl PACTBOPOB BEIIECTB C MOMOLIBIO UHIMKATOPOB,
W3y4YeHUE BIMSHUS pPa3TUYHBIX (AKTOPOB Ha CKOPOCTh XUMHUYECKOW pEaKIHH, pelieHue
AKCIEPUMEHTAJIbHBIX 3a/a4 1o Temam «Mertamib»y u «Hemeramisl») ¢ coOmrogeHneM IpaBuil
Oe30macHOro 0OpalieHusl ¢ BellecTBaMH M J1a0opaTOpHBIM 00OOpynoBaHuEM, (OPMYIUPOBATH
Lenb MCCIEA0BaHUSA, NPEIACTABIATh B pas3aMyHON (Qopme pe3ynapTaThl HIKCIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTb;

c(hopMUPOBAaHHOCTh YMEHUI: COOIIOAATH MTpaBuJIa MOJIH30BAHUS XUMHUUECKOW TIOCYI0M 1
abopaTOpHBIM 00OPYIOBaHUEM, OOpaIEHUs C BEIIECTBAMHU B COOTBETCTBUU C WHCTPYKIHMSIMHU
[0 BBINOJHEHHIO Ja0OPAaTOPHBIX XHUMHYECKUX OIBITOB, SKOJOTMYECKH IIeJeCO00pa3HoOro
MOBEACHUS B OBITY M TPYIOBOH JAEATEIBbHOCTH B LEISIX COXPAHEHUS CBOErO 3/I0POBBA,
OKpY)Karoled NPUPOJAHOW Cpeabl W JOCTHKEHUS €€ YCTOMYMBOTO pa3BUTHS, OCO3HABATh
OTMACHOCTh TOKCHYECKOTO JEMCTBHSI HA >KHUBBIE OPraHU3Mbl OMNPENENIEHHBIX HEOPraHMYECKUX
BENIECTB, MOHUMas cMbIci nokazarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJICHANPABICHHBIA TOUCK XHUMHYECKOM
nH(popMallMK B pa3jMYHBIX MCTOYHMKAX (HayyHas U ydeOHO-Hay4yHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popmauuu, MHTepHET U Apyrue), KPUTHUECKH AaHATU3UPOBATh XUMHYECKYIO
nHpopMaiuo, nepepadaTeiBaTh €€ M MCIOJb30BaTh B COOTBETCTBUM C TIOCTABJICHHOW y4eOHOMU
3a7a4en.



