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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XWMHUM Ha YpPOBHE CpEIHEr0 00mero o0pa3oBaHUs
paspabotrana Ha ocHOoBe DemepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit ®deneparuuy, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
denepanbHOlt 00pa3oBaTENbHOW MPOrpaMMbl CpPETHEro oO0mero ooOpa3oBaHUs
(®OIT  COO), mpencraienHbix B  DenepanbHOM  TOCYAapCTBEHHOM
obpazoBarenbHoM ctaHgapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
yuebHOro mpeamera «XuMus» B 00pa3zoBaTeNbHBIX opraHuzanusx Poccuiickoii
Qenepanyy, peANM3YIOIIUX OCHOBHBIE OOpa3oBaTelbHBIE MPOrpaMMBbl, U
OCHOBHBIX ToyIokeHud «CrTpaTernu pa3BUTHA BocnUTaHus B Poccuiickoi
Odenepanuu Ha niepuoa a0 2025 roma» (Pacmopsikenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOByY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1el cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTHA 00y4aroUIuXcsl CpeACTBaMuU
yueOHoro npenmMera «Xumusi» 1ig 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIA
koHuentyainbHble mosioxkeHus PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
coliepKaHus, PE3yJbTaTOB OO0y4deHUss W TpeOOBaHMW K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011e00pa3oBaTeIbHON OpraHu3allud, SBJSIETCS HEOThEMJIEMOM 4YacThlo MX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpLIAIOIIMM 3TAallOM peau3aliy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX ILIEHHOCTEW, MNPUCYIINX
[IEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH KacalTcs
MO3HAHUS 3aKOHOB IIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPbI
YeJlOBEeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pOBbI0 M MNpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHHE
00yyJaromuxcs Ha YPOBHE CpeAHEro olIiero oOpa3oBaHus CpeACTBAMU Y4eOHOTO
npeaMera  «XUMHsSD, COJIEpKaHUE M TNOCTPOCHHE KOTOPOro OIpPEACIIEHbl B
nporpaMme 1O XUMHUU € Y4ETOM CHeIM(PUKU HAyKHM XUMHUU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI U B MaTE€pUAIbHOW >KM3HM OOLIECTBA, a TakXkKe C y4ETOM
o0luMX 1eJed W NPHUHIMIOB, XapAKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero ooIero oopasoBanus B Poccuiickoit deneparuu.

XvMHsI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpPaeT 0coOyI0 pojb B
COBPEMEHHOM IUBUIM3AIMHU, B CO3/IaHUM HOBOM 0a3bl MAaT€pPHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (()OPMHUPOBAHUE PAITMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHK€ LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKaIOIIeM MHUPE Kak O €IMHCTBE
OpUPOABl M YeJOBeKa, KOTOpoe GopMUpYyeTCs B XMMHHM Ha OCHOBE MOHUMAHMS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpPa, OCO3HAHMS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEIIIEeCTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JIaCTSIMU IPUMEHEHUSI.



TecHO B3aMMOJIEUCTBYSI C APYTUMU €CTECTBEHHBIMU HayKaMU, XUMUS CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W JKM3HU KaXJI0To wieHa oOmiectBa. COBpeMEHHas XHMMHs Kak Hayka
CO3MJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBjieHA Ha pEUICHUE
r00anbHbIX TPOOJIEM YCTOMYMBOTO PAa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, SKOJIOTHYECKON O€30MaCHOCTH U OXPaHbI 3/T0POBbSI.

B coorBercTBMM ¢ OOmMMMH TIENSIMH W TPUHIIAIIAMH CPEIHETO OOIIETo
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 knaccel, 6a30BbIil YpOBEHb
U3Y4YECHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O WM Uil  BbIpaOOTKM  MHMPOBO33PEHUYECKHX
OpPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJIOJHKEHUS
00pa3oBaHUsl B pa3IUYHBIX 00JIACTIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsiomuMu  npeaMeTa  «XUMHUsS» SBISIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumus» U «OOmas u HeEOpraHuyeckass XUMHsS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUU MO0 HEOPTraHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
opraHnyeckoil xumuu. GopMUPOBaHUE JAHHON CHUCTEMbl 3HAHUW MPU U3YYCHUU
npeaMera oOecleyuBaeT BO3MOXXHOCTh PAaCCMOTPEHHS BCErO0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHUH.

CtpykTypa cojaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOopraHuveckas Xumus» copmMupoBaHa B MporpaMMe MO XUMUU Ha OCHOBE
CUCTEMHOTO TMOJAXO/JAa K U3Y4YEHUI0 Yy4eOHOro Marepuaiga W OOyCJIOBIIEHA
HUCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpeaeTIEHHBIX
TEOPETUYECKNX YpPOBHsX. Tak, B Kypce OpPraHMYeCKOW XHMHUHU BEIIECTBA
paccMaTpHUBAIOTCSl HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHHUSI OPraHUYECKHUX
COCMHEHUN, a TaKXke€ Ha YPOBHE CTEPEOXUMHUUYECKHMX ¢ DJIEKTPOHHBIX
MPEACTABICHU O cTpoeHuu BeunlecTB. CBeneHHs 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHUH — OT YIIEBOAOPOJOB JIO CIOKHBIX OMOJIOTUYECKU
AKTUBHBIX COCIUHEHMU. B Kypce OpraHM4eckoll XHWMHHU IOJIYyYarOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs TMEpPBOHAYATBHBIC
MPEJCTABICHUS O XUMUYECKOU CBSI3M, KJIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUSI, O XUMUUYECKON PEaKIIUH.

[Togq HOBBIM yrIOM 3peHUsT B TpeaAMeTe «XUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs W3yYEHHBIH Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
TEOpPETUYECKUM MaTepuan U (AKTOJOTHYECKHE CBEJICHHUS O BEIIeCTBaX U
XUMUUYECKoi peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUS» OOyYarolUMCsl TPEIOCTaBIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYCHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETHYECKUX W METOOJIOTMUYECKUX TMO3UIINN,



rIyOke TIOHSATh HWCTOPUYECKOE U3MEHEHHEe (YHKIIMH D3TOro 3akoHa — OT
000011ar0111eH 10 00BSICHSIONICH 1 MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BaXKHEWIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOWCTBAax W TMPUMEHCHHH, a TAKK€ O XUMHUYCCKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX TNpOTEeKaHus JomoyHseTcs B Kypcax 10 um 11 xmaccos
AJIEMEHTAMH COJICP)KaHUsI, HMMEIOIMMMHU KYJIbTYPOJOTHYECKUM M TMPUKIIATHOMN
XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT ITOHUMAaHHUIO B3aMMOCBS3UM XUMHHU C
IPYTUMHU HayKaMH, PacKphIBAlOT €€ poJib B TO3HABATEILHONW W TMPAKTHYCCKOU
JESATETPHOCTH YEJIOBEeKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHUS K IMPOIECCY
TBOpPYECTBA B 00JIACTU TECOPHHM U MPAKTUUECKUX MPUIIOKEHUH XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIICCTBEHHO M JIMYHOCTHO 3HAYMMBIX
nmpo0jemMax, CBSI3aHHBIX C XUMHEHW, KPUTHUYECKH OCMBICIHBATh WHOOPMAIUIO U
MPUMEHATh €€ IS TIONOJIHCHHWS 3HAHWH, pEIMICHUS WHTEUICKTYalbHbIX U
AKCIIEPUMEHTAIIbHBIX UCCIEA0BATEIbCKUX 3a7a4u. B 1enoM coaepxkanue yueOHoro
npeaMera «XHMHS»  JAHHOTO  YPOBHA  HM3YYCHHUS  OPHUEHTHPOBAHO  HA
dbopMupoBaHrUe y OOYYaIOIIUXCS MHUPOBO33PEHUYECKOM OCHOBBI [IJIsi TOHUMAaHUS
dunocockux WaAEH, TaKuX KaK: MaTepUaTbHOE CIMHCTBO HEOPTAaHHMYECKOTO M
OPTraHUYECKOTO MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM U
CTPOCHHEM, I103HABAEMOCTh NIPUPOJHBIX SBJICHUM NYyTEM OJKCIEpPUMEHTa U
pelieHuss TMPOTUBOPEYHH MEXAYy HOBBIMU (AaKTaMH H  TEOPETHUYCCKUMH
IPEeANOChIIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU IKOJIOTUYECKUX MPpoOIIeM, a
TaK)Ke MPOoOJIeM COEpeKEHUS YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3MaHMS HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B nmanme pemenus 3amad  BOCIHUTAHMS, Pa3BUTHS M COIMATH3ALNH
00y4Jarommxcsl MPUHATBIC TPOrpaMMOM 1O XUMHHM TOAXOABI K ONPEICIICHHIO
comepkaHUsT M TIOCTPOCHUS TIpeAMETa MPEeAyCMaTPUBAIOT  (OPMHUPOBAHUE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUW, UMEKOIIHUX 0a30BO€ 3HAYEHUE MJis
pPa3IUYHBIX BHJIOB JICSITCIIBHOCTH: peEIICHUs TMpoOJieM, IOWCKa, aHamu3a |
00paboTku uHbopMaIi, HEOOXOIUMBIX ISl TPUOOPETEHHS OTbITA MPAKTHYECKON
U HCCIIEIOBATCIBCKONW JCATEILHOCTH, 3aHUMAIONIECH Ba)XXHOEC MECTO B IO3HAHUH
XUMUMU.

B mpaktuke mpemnogaBaHWs XUMUU KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK M Ha YPOBHE CPEIHET0 OO0IIero o0pa3oBaHus, MPHU OINpeEIeIeHUN
coJlepKaTeIbHOW XapaKTEPUCTUKU IIeJIe HW3y4YeHUs TMpeAMeTa HampaBlieHUEM
NEPBOCTECIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (POpMUpPOBaHUE OCHOB
XUMUYCCKON HAyKM Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYCCKOU
JIESTETLHOCTH YEJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOAUYECKON TOYKH 3PEHHUSI TAKOM MOJAXOJ K ONPENCIICHUIO LENe N3yYCeHUS
IIpeaMeTa SIBISETCS BIIOJIHE OIPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pPEHUsS IVIABHBIMHM LIEJSIMH WU3Y4YEHUs IpEaAMETa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) ABIsIOTCS:

e (QopMupoBaHue CHCTEMBl XWMHYECKMX 3HAHWWA KaK BaKHEUIEH
COCTABJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOU
JeKaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE #A3bIKa HAYKH, YCBOECHHWE WU IMOHHMAaHUE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpHUEH
UX pa3BUTHUS U CTAHOBJICHMUS;

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUN O HAYUYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHUYECKHUX pEaKlMil, HEOOXOAMMBIX JUIsl MpUOOpEeTEeHUs
YMEHUN OpPUEHTHUPOBAThCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHIA,
UMEIOIIUX MECTO B IIPUPOJIE, B MPAKTUYECKOW U MMOBCEAHEBHOMN KU3HU;

e pa3BUTHE YMEHUU U CIOCOOOB AEATEIBLHOCTH, CBA3AHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOTO JSKCIIEPUMEHTa, COOJIOJECHUEM IpaBUII
0e301acHOro o0panieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, copepraTenbHas XapaKTepUCTHKA LeJIed U 3a1a4 W3y4YeHUs
MpeAMEeTa B IIporpaMmme Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CUCTEME CpelHero oduiero oopasoanus. Ceroans B
MpPENoJlaBaHUM  XMUMUM B  OOJbIIEH CTENeHW OTHAETCA  MPEINOYTEHHE
INPAaKTUYECKONM KOMIIOHEHTE COJIep)KaHusi OOydyeHUus, OPHUEHTHUPOBAHHON Ha
HOJTOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3alyy, BIIaJCHOIIEro He
Ha0OpOM 3HaHWW, a (PYHKUHMOHAIBHOW TI'PAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHUSMH aKTHUBHOTO TMOJIYYEHHUS! 3HAHUW M TPUMEHEHUS MX B peaIbHOM KU3HU
JUISL pELIEHUS] TPAKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM MpU U3Y4YEHUHU IMpeaMeTa «XHUMUS» JIOMUHHUPYIOIIee
3HaYE€HHE MPUOOPETAIOT TAKUE LIENIU U 33]1a4H, KaK:

ajanranus oO0y4aromMxcsl K yCJIOBUSIM JMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(bopMHpOBaHHWE  HHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHSATUIO TPAMOTHBIX
pELIEHUI B KOHKPETHBIX KU3HEHHBIX CUTyalUsX, CBA3AHHBIX C BEIIECTBAMHU M MX
PUMEHEHUEM;

dbopmupoBaHre y OOYyYarOIIMXCS  KJIIOUEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIMI), HMMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE [JIs Pa3IMYHBIX BHJIOB
NEeSATEIbHOCTU: pElIeHus MpolJieM, MOoucKa, aHaau3a U 00padoTku MHGOpMaIIUH,
HEOOXOMUMBIX Ui NPUOOPETEHHsI OMbITa ACSITENbHOCTH, KOTOpPas 3aHUMAET
Ba&)XHOE MECTO B I[IO3HAHMM XHMHH, a TaKXe 1 OLUEHKHM C MO3ULUN
HKOJIOTMYECKON Oe30IacHOCTH XapakTepa BIMSHHUS BEUIECTB U XHUMHUYECKUX
IPOLIECCOB HA OPTraHU3M Y€JIOBEKa U MPUPOAHYIO CPENY;



pa3BUTHE MO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYaTbHBIX M TBOPUYECKHUX
CITIOCOOHOCTEM 00YUaIOIIMXCSI: CIIOCOOHOCTH CaMOCTOATENIBHO MPHUOOPETATh HOBBIE
3HAHUA MO0 XMMHUHU B COOTBETCTBUH C )KM3HEHHBIMH TTOTPEOHOCTSIMU, UCIIOIB30BaTh
COBpPEMEHHBIC MH(DOPMAIIMOHHBIC TEXHOJIOTHH JIJIsl TIOMCKAa M aHaJIu3a Y4eOHOH U
HayYHO-TIOMYJISIPHOU MH(POPMAITUHA XUMHUYIECKOTO COJICP KAHMS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YJAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIICHUS, HA0TIOAaTeIbHOCTH, COOPaHHOCTH, aKKyPaTHOCTH, KOTOPBIE 0COOCHHO
HEOOXOJIUMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEIACHUU XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYaromuxcs YOeKAEHHOCTH B TYMaHHCTHYECKOU
HaIPaBJICHHOCTH XUMHUH, €€ BAXHOW POJM B PENICHUH TJIO0ATBHBIX MPOOIIeM
PaIMOHAIIBHOTO MPUPOIOTIONBE30BaHMS, TIOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJIMMOCTH OEpexHOro
OTHOIIEHUS K TPUPOJE M CBOEMY 3JI0pPOBbIO, a TaKKe MPUOOPETEHUS OIbITa
WCITOJIB30BAHUS TIONYYCHHBIX 3HAHWK JUISI TPUHSATHS TPAMOTHBIX PEIICHHH B
CUTYaIHIX, CBSI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM miaHe cpeaHero oOmero oOpa3oBaHHs NpPEeIMET «XUMUD)
0a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHOU 00siacT «EcTecTBEeHHO-HAYYHBIC
MIPEIMETHI.

OO611ee Ynciio 4acoB, OTBEEHHBIX JJIsl U3YyYEHUs XUMUU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpazoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Heneno), B 11 kimacce — 34 gaca (1 gac B Heeoio).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYeCKOl XUMHUHU

[IpenMer oprannyeckoi XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B
MOJYYECHUH HOBBIX BEIIECTB W MAaTepUalIOB. Teopusi CTPOEHUS OPraHUYECKUX
coenunenuit A. M. BytnepoBa, e€ ocHOBHbIE T0JI0KeHUS. CTpYKTYpHBIE (OPMYIIbI
OpPraHMYECKUX BellecTB. l'oMonorus, wu3zoMepusa. XUMUYECKas CBS3b B
OpraHUYECKUX COCTMHEHUAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[Ipencrasienune o kiaccupukaluu OpraHMYecKux BeilecTB. HomeHkiatypa
OpPraHUYeCKUX COCAMHEHUM (CUCTEeMaThuyeckas) W TpPUBUAILHBIE HAa3BAHUS
BOXKHEUIIINX MPEACTABUTENECH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHUS BELIECTB WU UX IPEBPALICHUIL:
O3HAaKOMJIEHHE C OO0pa3llaMd OpPraHMYeCKUX BEHIECTB U MaTepualliaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJICKYJl OpPraHMYE€CKUX BEIIECTB, HAOJIOJCHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTAHUYECKUX BEIIESCTB
IpU HarpeBaHuu (TUIaBJIeHUE, OOYTIIMBAaHUE U TOPEHHUE).

Yruaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMU psAA. MeraH W 3TaH —
MpOCTEHIINE TPEACTABUTENIN alIKaHOB: (DU3UYECKHUE U XHUMHUYECKHE CBONCTBA
(peakuuu 3aMeIIEHUs] U TOPEHMS), HAXOXKIACHUE B TIPUPOJIEC, IOJYYECHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUHN pAll. DTUIIEH U MPOMUIEH —
MpOCTEHIINE TPEACTABUTENIN aAJKEHOB: (DU3WYECKHME M XMMHUYECKHE CBOMCTBA
(peakuuy  TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUJApATAlMM, OKUCICHUS U
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: Oytaauen-1,3 u merunOyrtamueH-1,3: cTpoeHue, BaKHEHIIHe
XUMUYECKUE CBOWCTBa (peakiusi mojaumepusaiuu). [lonmydeHne CHHTETHYECKOTO
KaydyKa 1 pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAl. ALIETUTICH
— TMPOCTEHINNNA TIPE/ICTABUTENb AJKMHOB: COCTaB, CTpOCHUE, (U3UYECKUE W
XUMUYECKHEe CBOMCTBA (peakiuu THAPUPOBAHMUSI, TaJJOTCHUPOBAHUS, THIpATALIUH,
TOpEHHUs ), MOJyYeHUE U IPUMEHECHHUE.

Apensl. benzon: coctaB, cTpoeHue, (puU3NUECKHE U XUMHUYECKHE CBONCTBA
(peakuuy rajJOreHUPOBAHUS U HUTPOBAHHUS), IOJIYUYEHUE U TPUMEHEHHE. 101yon:
cocmas, cmpoeHue, (uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aNI02eHUPOBAHUSL U HUMPOBAHUS), NOAyueHue u npumenerue. TOKCUYHOCTh



apeHoB. ['eHeTmyeckas CBSI3b MEXIy YIVIEBOJOPOJAMHU, NPUHAMIEKANIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YriaeBOAOPOAOB. I[IpuponaHBIM ra3 W MOIyTHBIE
HeTsaHbie Ta3pl. HedTh 1 e€ mpoucxoxaenune. Crocobsl mepepaboTKu HePTH:
IEPEroHKa, KPEKUHI (TePMHUYECKHM, KaTaauTHuueckuil), mnuposnus. [IpoaykTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M WX IPEBPAILCHHIA:
O3HaKOMJIEHHE C o00pasllaMH IUIaCTMAcC, KAaydyyKOB M PE3WHBI, KOJUICKIUH
«Hedpte» wu  «Yromb», MOAETUPOBAHWE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOIHBIX, [TPOBEICHUE MPAKTUYECKON pabOThl: MOITYYEHHE dTUIICHA
U U3Y4YECHHE €TI0 CBOMCTB.

Pacuérnrie 3amayn.

Bbluncnenuss 1o ypaBHEHMIO XUMHUYECKOM peakuuu (macchl, 0OBEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTA PEaKUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kucsiopoacoaep:xamme opranu4eckKue coeJUHEHHs

IIpenenbHBlE OQHOATOMHBIE CIHUPTHL. MeETaHON M 3TaHOJ: CTPOCHHE,
¢usznyeckue MU XMMUYECKHE CBOMCTBA (pEaKIUM C aKTHUBHBIMU METaJUIaMH,
raJIOr€HOBOJOPOJaMH, TOpEHUE), NpuMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroaroMHble  CHUPTBL.  JTWUJIEHIVIMKOAbL M  IJIMIEPUH: CTPOCHHE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHUCTBUE CO IIEIOYHBIMU
METaJulaMH, KaueCTBEHHasl peaklus Ha MHOTIOATOMHbIE cHUpThI). [lelicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

®deHOoN: CTPOEHUE MOJICKYJbl, (U3UYECKMEe W XUMHUYECKHE CBOMCTBA.
ToxcuunocTth denona. [lpumenenue penona.

Anpnerunpl U Kemowuwvl. DopManmpaerus, auneTanbACTHNA:  CTPOECHUE,
du3nueckue M XUMHUYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS W BOCCTAHOBJICHHUS,
KaueCTBEHHBIC PEAKIIUH ), TIOJYyUYECHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpeJeiabHble KapOOHOBBIE KHCIOTh. MypaBbuHaAs U
YKCyCHasi KUCIIOTBI: CTPOCHHE, (PU3NYECKUEe U XUMHUYECKHE CBOWCTBA (CBOMCTBA,
oO1ue s Kiacca KUCIOT, peakius dTepuduKaIum), noaydyeHue U MpuMeHEeHHUe.
CreapuHoBasi M OJEMHOBAsl KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX
KHCJIOT. Mbl1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ACHCTBUE.

Cnoxnble 3puUphl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [waponms
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonorndeckas
POJIb )KHPOB.



VYrineBompl:  cocTtaB, KjacCUUKAIUS ~ yraeBOAOB  (MOHO-, JAW- W
noJyiucaxapuibl). ['oko3a — NpocTelmii MOHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XHUMHYECKHEe CBOMCTBa (B3aUMOJCIHCTBUE C
ruapokcugom meau(ll), okucieHne amMmmMuayHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHHE TJIIOKO3bI), HaXOXKICHHE B MPUPOJE, MPUMEHEHHE,
ouonoruueckas poib. DotocunTe3. OpyKTo3a KaKk U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie nonuMmepbl. CTpoeHue Kpaxmaia U
neunono3sl.  dusnmyeckne M XMMHYECKME CBOKCTBA Kpaxmana (TUIpoJus,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

OKCHepUMEHTAIbHBIE METOJbl W3Y4YEHHsS BEIIECTB U HUX MpEeBpaIleHUl:
MpOBeJCHUE, HAOMIOJEHUE U OINHCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIHUPTOB, KAUECTBEHHBIC PEAKIIMMA OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIA
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJICHCTBUE TJIMIIEPUHA C
ruapokcusiom menu(Il)), anpaerngoB (OKucICHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmeau(ll), B3ammozeiicTBUE Kpaxmana ¢ HOAOM),
MIPOBE/ICHHE NMPAKTHYECKOW pabOThI: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnrie 3amaun.

Boluucinenuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Macchl, 00bEMa,
KOJIMUYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO M3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3zoTcoaeprkanme OpraHn4ecKue COeAMHEHHUS.

AMUHOKUCIOTHI Kak aM(OTepHble OopraHuyeckue coequHeHus. dusnueckue
U XMMHUYECKHE CBOWCTBAa aMHUHOKHUCIIOT (Ha mpuMepe mmiuHa). buomornueckoe
3HaYe€HUE aMHUHOKUCIOT. [lenTubl.

benku xak mpupoaHBIE BBICOKOMOJCKYJSpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAsA M TPETUYHAsl CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJKOB:
TUPOJIN3, ICHATYPAIHsl, KAYECTBEHHBIC PEAKIINK HA OCJIKU.

OKCnepUMEHTAIbHBIE METOJbl M3YYECHHS BEIIECTB M HUX MPEBpaICHUIL:
HaAOJII0/IEHUE U OMHCAaHNE IEMOHCTPAIMOHHBIX OIBITOB: JeHATypalus OEIKOB MpU
HarpeBaHWH, [IBETHBIC PEAKIIMH OCIIKOB.

BbicokoMoJieKyJIsipHbIe COeNHEHMS

OcHOBHbBIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3aLUH, CPEIHSIS MOJIEKYJISpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUNH —
MOJTUMEPU3AIIHSI U TTOJIMKOHICHCAIIHSL.

OKCTepUMEHTAIbHBIE METOAbl H3Y4YCHHsS BEIIECTB M WX TMPEBpaIICHUN:
O3HAaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanm3zanust MeXIIpeaMETHBIX CBA3EU NIPU N3YYEHUU OPTaHUYECKON XUMHUHU B
10 xmacce OCYImIECTBISCTCS Yepe3 HCIOJIb30BAHME KaK OOIIMX ECTECTBEHHO-
Hay4YHbIX MOHATHI, TAK W MOHATUH, SBISIOIIMXCA CHUCTEMHBIMU JUJISI OTAEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'0 IIUKIIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MOHATHA: SBJICHUE, HAYYHBIN (PakT, runoTesa,
3aKOH, TEOpHs, aHAIM3, CUHTE3, KiIaccUu(UKalus, MepuoUIHOCTh, HAOII0ICHUE,
MU3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHHUE.

@usuka: MaTepus, DHHEpPrus, Macca, aTroM, DOJEKTPOH, MOJEKYJa,
SHEPreTUYECKUIl YpPOBEHb, BEILIECTBO, TEI0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NUECKHE BETUUUHBI U STUHHUIIBI UX U3MEPEHUSI.

buonorus: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocHuHTE3, OMOJOTUYECKH aKTUBHBIC BellecTBa (O€IKU, YIJIEBOJbI, KHUPBHI,
(epMEeHTHI).

['eorpadusi: MuHepanpl, TOpHbIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILJIMBO,
peCypehl.

TexHonorus: MNHILEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO IMTAHMS,
MOIOIIUE CPEJCTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE MpEenapaThl, MaTepUabl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBILIAA N HEOPTAHUYECKASA XUMUA

Teoperuueckue 0CHOBbI XUMUM

XUMUYECKH dAIeMeHT. AToM. SIpo aroMa, U30TOMbL. DJIEKTPOHHAs
000J10YKa. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacrlpeiesieHUs] 3JEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. IJIEKTPOHHASI KOH(DUTYpaIHs aTOMOB.

[Tepuonnueckuit 3axkoH u [lepuoanueckas cucremMa XMMUUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. CBsi3b nepuoanyeckoro 3akona u Ileproanyeckoil CUCTEMBI
xuMuueckux anemeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPUEN CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX JJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX M CIOXXKHBIX BEHIECTB MO TPyIIaM U MEPUOaM.
3HaueHUE NEPUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBsI3b. BUIbl XHUMHUYECKOH CBSI3U
(KoBaJICHTHasi HEMOJISpHAs W TOJSpHas, MOHHAsA, MeTainueckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMHUYECKOW CBA3M (OOMEHHBII U JOHOPHO-
aKienTopHslii). BogoponHas cBsi3b. BaneHTHOCTb. OJIEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. IOHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIbl KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOICTBA BEILECTB OT TUIA KPUCTAJUTMYECKON PEIIETKH.

[TonsiTne o mgucnepcHeIX cucteMax. VICTUHHBIE W KOJUIOWIHBIE PACTBOPBL.
MaccoBas 10J14 BEmecTBa B pacTBOPE.

Knaccudukanus HEOPTaHUYECKHUX COEIMHEHUM. Homenknatypa
HEOPraHMYEeCKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJIEKAIUX K PA3JIUYHBIM KJIACCaM.

Xumudeckass — peaknusa. Kimaccmpukanmss —XUMHYECKMX — peakmuii B
HEOPraHMYECKOW M OPraHUYECKON XMMHUHU. 3aKOH COXPAHEHUSI MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOoCTh peakiiu, e€ 3aBUCUMOCTh OT pa3audHbIX (hakTopoB. OOpaTHUMbIE
peakuuu. XUMHYECKOe paBHOBecue. DakToppl, BIMAIOIIME HA COCTOSHUE
xuMudeckoro pasHosecus. [Ipunnnn Jle [latense.

DnekTpoautuueckas nucconuanus. CuiabHbIe U ciiadble 3eKTponauThl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KUCIIAsl, HEUTPAJIbHAS, LIEJIOYHAS.

OKHCIIUTENEHO-BOCCTAHOBUTENBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEHIECTB M HMX IPEBPALICHUN:
neMoHcTpauus Tabmun «Ilepuonnueckas cucreMa XuMH4Yeckux 3neMeHToB [l U.
MenneneeBay, U3ydeHUE MOJIENIed KPUCTAUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCHUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3AaTOPA, ONPEAEICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMOIIBI0 YHHUBEPCAIBHOTO HWHIWKATOPA, PEaKIMH HOHHOTO OOMEHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHUe pa3InuHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOUN peaKium».

Pacuérnrie 3amaun.

Pacuétsl 1O ypaBHEHUSIM XUMHUYECKUX pEAKIUA, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETBI, PACUETBHl C HCHOJIb30BAHUEM IIOHATUS «MACCOBas
JIOJIS1 BEIIECTBAY.

Heopranuueckasi xumus

Hemeranner. Ilosnoxxenne HemetauioB B llepuoamueckoir  cucrteme
xuMuueckux djeMeHTtoB J[. M. MenneneeBa ' 0COOCHHOCTH CTPOSHHSI aTOMOB.
®dusznyeckre CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (HAa mpuMepe
KHCJIOPOJa, cephbl, hocdopa u yrieposa).

XUMHUYECKUE CBOMCTBA BAXKHEHMIIIMX HEMETAJIOB (TajOreHOB, CEphl, a30Ta,
dochopa, yrmepoga W KpeMHHS) W HX  COeAUHEHUW  (OKCHJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprmeHeHne BAXKHEUIIINX HEMETAJUIIOB U UX COCAMHECHUM.



Merannel. Ilonoxxenne meramnoB B Ilepuogmdeckon cucTeMe XMMHYECKHX
sanemeHToB [[. . MengeneeBa. OcOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000J0YEK
aToMoB MeTayuioB. OOmme ¢guznyeckue cBoiicTBa MeTayioB. CIUlaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUN PSIJT HAMIPSKEHU METAIIOB.

XUMUYECKUE CBOMCTBA BAaXXHEUIIMX METAUIOB (HATpUM, Kajdui, KalablUW,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OObmue crnocoObl monyuyeHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTANIbHBIE METOJIbI H3YyYEHHUS BEHIECTB W HMX IPEBpAIICHUN:
M3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», OOpa3loB HEMETAIOB, PELICHUE
AKCIIEPUMEHTAJIBHBIX 337a4, HAOJIOJICHWE M ONHCAHHE JAEMOHCTPALMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA ATIOMUHUS C PAacTBOpaMU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIE PEeaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnrie 3amaun.

Pacuérel maccel BemiecTBa WM 00BEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOUIMX B PEAKLIUU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEUIECTB UMEET IPUMECH.

XuMus U )KU3Hb

Ponp xumum B o0ecne4eHUH SKOJIOIMUYECKOM, SHEPreTUYeCKOoW M MUIIEBOU
0€30MacHOCTH, Pa3BUTHM MeAUIMUHBL. [loHATHE O HAy4YHBIX METOAaxX MO3HAHUS
BEIIIECTB U XMMUYECKUX PEaKIUH.

[IpeacraBnennss 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIIIIEHHOTO
MOJIyYeHUS] BaXKHEHUIIINX BEILIECTB.

UenoBek B MHpE BEIIECTB M MATEPUAJIOB: BaXXHEHIINE CTPOUTEIIbHbBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTepHalibl, KpAaCKH, CTEKJIO, KepaMuKa,
MaTepualbl sl 3JIEKTPOHHKH, HAaHOMAaTEpUasbl, OPraHUYECKUE U MHUHEPAJIbHbBIC
yIOOpEHHUS.

XuMusi U 3I0pOBbE YEJIOBEKA: IpaBUJia KMCIOJIb30BAHMS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO HUCIONIb30BaHUS MPENApaToB ObITOBOM XUMUU
B IMOBCEIHEBHOW JKU3HM.

MexnpeaMeTHbIE CBS3H.

Peanuzamuss  MeXNpeaMETHBIX  CBsi3ed TpU  H3y4YCHHH OOIIed U
HEOPraHMYeCKOM XMMHH B 11 Kilacce OCyIIECTBISIETCS Yepe3 UCIOIb30BAHUE KaK
OOIMX EeCTeCTBEHHO-HAYYHBIX TOHSATUM, TaKk W TIOHSATUM, SBJISIIOIIUXCS
CUCTEMHBIMU JIJISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE TMOHSATHS: HAyYHBIH (PaKT, THUIIOTE3a, 3aKOH,
TEOpHUsl, aHallu3, CHUHTE3, KiacCUpUKALMA, MNEPUOIUYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBJICHHUE.



®dusnka: Marepus, SHEPrusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HMOH,
M30TOII, PAJJMOAKTHBHOCTh, MOJIEKYJIa, JHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHE BEIIeCTBa, (PM3NYECKUE BEINYMHBI U SIUHHIIBI HX
MU3MEPEHHUsI, CKOPOCTb.

buonorus: kierka, opraHusM, OdKocHcTema, Ouocdepa, Makpo- u
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpPTraHH3ME.

['eorpadusi: MUHEpAIBI, TOPHBIC TIOPOBI, TIOJIE3HBIE UCKOTAEMbIE, TOILIHBO,
PECYPCHI.

TexHonOTHsI: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJLUTypIHs, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHUajOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, MUIIEBAs
NPOMBINIIICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TPENapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepUaIOB,
AIIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMKA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
oOyYaromuMuUCAd TpOorpaMM CpeaHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeaIMETHBIM H MpeaAMeTHbIM). HaydHo-MeTonudeckoil OCHOBOM IS
pa3pabOTKu IJIAaHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
oOpa30BaHUsl SIBISETCS CUCTEMHO-AESITENbHOCTHBIN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHEro
00111er0 00pa30BaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHUE OOYYAIOUUMUCS POCCHUMCKOW TIpa)KTaHCKOW HACHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOOTIPEEIICHUIO;

HaJINYME MOTUBAIIMU K O0yUYECHHIO;

LIEJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXJEHUI JINYHOCTU Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaAULIMI 0a30BOM HAYKU XUMUU;

TFOTOBHOCTh U CIOCOOHOCTh OOYy4aroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAaHOBKaMH, IMPUCYIIMMH LETOCTHOM
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJM4Ke MMPABOCO3HAHUS SKOJIOTMYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh
LI€JIA U CTPOUTD KUZHEHHBIC IIJIaHBbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHs» IOCTUTAIOTCS B
€IMHCTBE Y4YeOHON U BOCHUTATENbHOM JAESITETbHOCTH B COOTBETCTBUU C
TYMaHUCTHYECKUMH, COIIMOKYIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMH
U HAealaMd POCCUKCKOr0 TpakJaHCKOro OOIeCTBa, MPUHATHIMU B OOILECTBE
HOpMaMud W TpaBWIaMH  IOBEJIEHHUS, CIOCOOCTBYIOILMMHU  MpolieccaM
CaMOIIO3HAHUS, CaMOpa3BUTUS W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH
oOyyJaroumxcsi.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUsS»  OTpaxaroT
c(OPMHUPOBAHHOCTh OMbITA I[TO3HABATEILHOM W NPAKTUYECKOM JEeSATENbHOCTU
oOyyaromuxcsl 1Mo peanu3aly MPUHITHIX B 00IECTBE LIECHHOCTEH, B TOM YHCIIE B
YacTu:

1) rpakaIaHCKOT0 BOCIIMTAHNSA '

OCO3HaHUsS 00YYaIOIMMUCA CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KCHMSI K 3aKOHY U MPaBOMOPSIKY;

NPEICTABICHUS O COIMATBHBIX HOPMax H TIPaBHJIAX MEKIUIHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JESATEIIBHOCTU MpU CO3JAAHUU
y4eOHBIX MPOEKTOB, PELIEHUU yYE€OHBIX U TMO3HABATENbHBIX 3aJlay, BBHIMOJIHEHUU
XUMHUYECKUX DKCIIEPUMEHTOB;

CHOCOOHOCTH MOHHMMATh M MPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU AESTEIBHOCTH;

2) MATPHOTHYECKOTO BOCTIMTAHMS:

LIEHHOCTHOTO OTHOUIEHUSI K HMCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTEUECTBEHHOU XUMUMU;

YBaXEHUS K MPOLECCY TBOPYECTBA B 00JIACTH TEOPUU U IPAKTUYECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOTrO, YTO JOCTH)KEHHS HAyKH €CThb pEe3yJIbTaT
JUIMTENIbHBIX ~ HAaOJIOJECHUM, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOHWCKOB,
MOCTOSIHHOTO TPY/Jla YUEHBIX U MPAKTUKOB;

MHTEpeca M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHHH M MOCIEAYIOLIEM
aHanu3e MHPOpPMalUU O MEPEIOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

HPAaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IIOBECHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAallMH, CBA3aHHBIE C XUMHUYECKUMU SBICHUSIMU,
Y MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJICHUE U IOCTYIIKM CBOMX TOBApHILEH C
MO3ULIMA HPABCTBEHHBIX W NPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) ¢popMupoBaHNS KYJIbTYPHI 310POBbS:

MOHMMAaHUSl [IEHHOCTEH 3J0poBOTO0 U Oe3omacHOro o0pasza >KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3HMYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns TpaBui 0€30MacHOro OOpaleHusi C BEIleCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIILHOCTH;

MOHUMAHUSl LEHHOCTU TpPaBWI HHAMBUAYAJIbHOTO M  KOJUIEKTHBHOTO
0€30MacHOro MOBEICHHS B CUTYalUsX, YTPOKAIOIINUX 3I0OPOBbIO U KU3HU JIIO/ICH;

OCO3HAaHUS TMOCJEACTBUNA M HENPUITHS BPEAHBIX MPUBBIYEK (YNMOTpeOsieHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) TpyA0BOTr0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4€OHO-UCCIIEeIOBATEIbCKOU
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NESITENIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHUIO0 MPOGEeCcCuil pa3IudHOro pojia, B TOM
YHUCJIE HA OCHOBE ITPUMEHEHUS MTPEAMETHBIX 3HAHUMN IO XUMUHU;

YBAXEHHUS K TPYIY, JIIOIAM TPyJa U pe3yiabTaraM TPYJIOBOU JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WMHAMBHUAYaJbHOW TpPaeKTOPHUU
oOpazoBanusi, Oyayuied mnpodeccuu U peain3aluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XUMHU, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0OTrHYeCKOr0 BOCIIMTAHHUS:

AKOJIOTUYECKU II€J€CO00pa3HOT0 OTHOIIECHUS K MPUPOJE, KaK HCTOUYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapaKTepa JKOJOTHYECKUX TPOOJIeM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOU CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOIB30BAHUS JOCTIKCHUM XUMHUHU U
peLIEeHUs] BOIIPOCOB PAlMOHAIIBHOTO PUPOIOIIOIb30BAHUS,

AKTUBHOTO HENPUATHS JICUCTBUH, MPUHOCIIIMX BpEH  OKPYKAIOUIEH
IPUPOAHON Ccpejie, YMEHUSI MPOTHO3MPOBATH HEOJIArOMPHUSTHBIE JKOJIOTUYECKHE
MOCJEACTBUA MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALATh UX;

HaJIMYUs Pa3BUTOTO DKOJIOTUUYECKOTIO MBILUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIbITa JEATEIbHOCTH 3KOJIOTUYECKOU HaIPABJICHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCSI UMM B MO3HABATEIILHOM, KOMMYHUKATHUBHOW W COLHUAIBHOMN
MpPaKTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTUBOCTOSTH HJCOJIOTUH
xemo(poouu;

7) IEHHOCTH HAYYHOT'0 TIO3HAHUSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHMMAaHUsl CcHenu(PUKU XUMUU KakK HaykKd, OCO3HaHMS €€ poju B
GbopMHpPOBAHMY PALMOHATBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM I€JI0CTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEM MHUpE KaK O €IUHCTBE MPHUPOIBI M YEIIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MpPoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOEXKJIEHHOCTH B 0CO0OM 3HAYUMOCTHM XMMHUHM Uil COBPEMEHHOMU
UMBUJIM3AIMU: B €€ TyMaHUCTHUYECKOW HAMPABICHHOCTH M BAXXHOM pOJU B
CO37IJaHUU HOBOW 0a3bl MaTepUaNbHON KYJIbTYpPbI, PEIICHUN TJI00ATBHBIX MPOOIeM
YCTOWYHMBOI'O PA3BUTHUS YEJIOBEUYECTBA — CHIPhEBOM, SJHEPTETUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00ECIECYECHUN YCIOBUMN
YCHEIIHOTO TpyAa U DKOJOTMYECKH KOMGMOPTHOM KHU3HM KAXKIOrO YJieHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BaTh



MoJlydyaeMble 3HaHMS IS aHaIn3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOAIIMX B HEM U3MEHEHU, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOYEHHS Ha
OCHOBE HAy4yHbIX (AKTOB U MMEIOIIMXCS JIaHHBIX C LENIbI0 TOJIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEJIbHO HCIOJIb30BaTh XUMHUYECKHWE 3HAHUSA IS
penieHus NpoOJIeM B peabHbIX KU3HEHHBIX CUTYaLHAX;

MHTEpECca K MMO3HAHUIO U UCCIIEN0BATEIBCKON IEATEIbHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTM K  HEMpEephIBHOMY  O00pa3oBaHUIO U
caM000pa3oBaHNIO0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHMM IO XHUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSIM Tpy/a B pa3iudHbIX cdepax npodeccuoHaIbHOM
NEATENBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS y4eOHOTO mpeaMera «XuMus» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMble  JUIsE  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHSA, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHCHU(PUKY METOIOB IO3HAHWSA,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SBICHUE,
npolecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopusl, UCCIe0BaHNe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

YHUBEpCaIbHBbIC Y4eOHBIC NEUCTBHS (MO3HABATEIbHBIC, KOMMYHUKATHUBHBIC,

pEryJsITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKUIHMOHATBHOM
I'PaMOTHOCTH U COIIMAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;
CHOCOOHOCTh 00yYaronmxcs UCIOJIb30BATh OCBOEHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECCKHE 3HAHUS M YHHUBEPCAIbHBbIC y4YcOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIBHON MTPAKTHKE.

MeranpeaMeTHbIE pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHHMKATHBHBIMH W  PETYJIATHBHBIMU
JICUCTBUSIMH.

OgBJagenue YHUBEPCAJIbHbIMH Y4eOHbIMH NMO3HABATEJIbHBIMH
JeHCTBUSIMU:

1) 6a30Bble JJOrHYeCcKHe IeHCTBHUS:

CaMOCTOSITENILHO  (OPMYJUPOBATh M aKTyaJIM3UpPOBaTh  MpoOJeMmy,
BCECTOPOHHE €€ pacCMaTpHUBATh;

ONpPEACNIATh LEMU JESITENbHOCTH, 3aJaBas MMapaMmMeTpbl M KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

KCTOJIb30BaTh MPH OCBOCHUM 3HAHUW MPUEMBI JTOTMYECKOTO MBIIIJICHUS —
BBIJICJISAITh XapaKTEPHbIE MPU3HAKUA MOHITUM M yCTaHABIMBAaTh UX B3aUMOCBS3b,



MCIIOJIH30BaTh COOTBETCTBYIONINE TIOHSITHS JIJIsl OOBSICHEHUS OTJEIbHBIX ()aKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAaHWUS W KPUTEPUH I KIACCH(PUKAIMKA BEIIECTB U
XUMHUYECKUX PEaKIIUM;

yCTaHABJIMBATh TMPUYUHHO-CICJICTBEHHbIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHUECKHE paCCyKIeHUsS (MHAYKTHUBHBIC, JEIYKTUBHBIC, 10
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W TPOTUBOPEUYHS B PacCMaTPHUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSTH B MPOIECCE MO3HAHUS, UCIIONIb3yEMbIe B XUMHUH CUMBOJIMYECKHUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJICIIbHBIC IPEICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJI) DJIEMEHTa, XHUMHUYeckas (opMmyna, ypaBHEHHE XUMHUYECKOU
peaKknuu — TPU PEUICHWH Y4YeOHBIX TMO3HABATEIBHBIX M IMPAKTHUSCKHX 3ajad,
MIPUMEHSATh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABIICHUS VIS BBISIBICHHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUUYECKHUX PEAKIIUM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE ICHCTBHUS:

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOTO TMO3HAHUSI BEHIECTB M XUMHUYECKUX
peaKuuii;

(GopMyTUpPOBATh LENH U 3a/1a4l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEIBHO C(HOpPMYIMPOBAaHHBIE BOMPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI i1 (DOPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJQJICTh HAaBBIKAMH CaMOCTOSITEILHOTO IIJITAHUPOBAHUS U TPOBEACHMS
YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOATh 32 XOJ0M
Mpolecca, CaMOCTOATEIBHO MPOTHO3HPOBATh €r0 pe3ysbTaT, (OpMyIupOBaTh
0000IIIEHNS ¥ BBIBOJBI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIHTaTOB MCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIbCKOM H  MPOEKTHOMN
AESTENIbHOCTH, MPOSBISATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MMOMCKY METOJOB pENICHUS TMPaKTHUYSCKUX 3a7ad, NPUMEHEHUIO pPa3IMYHbIX
METOJI0B IMO3HAHUS.

3) padora ¢ nundopmanueii:

OPHUEHTHUPOBAThCA B PaA3IMYHBIX MCTOYHWUKAX WHPoOpManuu (HAYIHO-
MOMyJISipHAsl JIUTepaTypa XUMHUYECKOTO COJIEp)KaHMs, CIPaBOYHbBIC IOCOOMS,
pecypcbl HTepHeTa), aHamu3upoBaTh WHPOPMAIIUIO PA3THYHBIX BUAOB U (HOPM
IIPEICTAaBIICHNUS, KPUTHYECKH OIICHUBATH eé JOCTOBEPHOCTH u
HEMPOTHUBOPEUNBOCTD;



(dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITH PA3JTUYHBIE METOJBI MPU TIOUCKE H
oToope wuHMOpPMALIUK, HEOOXOAWMOW JUIsI  BBIMOJHEHMS YYEOHBIX 3a/aad
onpenenéHHOro TUIA;

mpuoOpeTaTh OMBIT HCIHOJIB30BAHUS WH()OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTEIIbHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  TIPEACTABIICHUS
uHopManuu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIh30BaTh HAYYHBIA SI3BIK B KayeCTBE CpeACTBAa IMpu pabore ¢
XUMUYECKON wuHpoOpMaIeil: NpUMEHSATh MeXIpeAMeTHble ((dusuyeckue u
MaTEMaTUYECKUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00pEeBUATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPE0oOpa3oBBIBATh 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HaTJISTHOCTH.

OBy1ajeHNe YHUBEPCAJIbLHBIMA KOMMYHHKATHBHBLIMH J1€iiCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOH TEMBbI B X0JI¢ JUAOTra H/WIn
JTUCKYCCUHW, BBICKa3bIBaThb  HACH, (HOPMYJUPOBATH CBOM  IPEIIIOKCHHS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOM 3a1a4H;

BBICTYNATh C TPE3CHTAIlMEH pe3yIbTaTOB ITO3HABATEIBHOW MESITCIBHOCTH,
MOJTYYCHHBIX CAMOCTOSITEIIEHO T COBMECTHO CO CBEPCTHUKAMU TP BHITIOJTHEHUN
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONH padOThl IO MCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, peaM3allii y4eOHOTO MPoeKkTa U (OPMYIUPOBATH BHIBOJIBI
0 pe3yibTaTaM IPOBEACHHBIX HCCICAOBAHUMN IMyTEM COTJIACOBAHUS TO3WIMKA B
X0J1€ 00CYX/I€HUSI 1 0OMEHAa MHEHUSIMH.

OBJajieHHe YHUBEPCAJIbHBIMY PeryJISTHBHBIMHU JI€HCTBUSIMHA:

CaMOCTOSTENIHO IIJIAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
NeATEIBbHOCTh, Ompenensas e€ Ieau W 3aJavyd, KOHTPOJHMPOBATH M IO Mepe
HEOOXOUMOCTH KOPPEKTHPOBATh TpejlaraéMblii  ajlroput™M JACHCTBUN Mpu
BBITIOJIHEHUH YYEOHBIX M UCCJIENOBATENbCKUX 3a7ad, BBIOMpaTh Hambojee
3¢ exTuBHBIN Ccroco0 HX pemieHuss ¢ Y4ETOM TOJIYYCHHS HOBBIX 3HAHUW O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH NIEATETLHOCTH Ha OCHOBE CaMOaHAaJM3a
¥ CAaMOOIICHKH.

HPEIMETHBIE PE3YJ/IbTATDBI
10 KUIIACC

[IpenmetHbie  pe3ynbTaThl OCBOEHHUA Kypca «OpraHuueckas XUMUSD)
OTPaXaroT:

c(hOPMUPOBAHHOCTh  NIPEJACTABICHHMA O XHMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpPA, POJM XMMHM B TIO3HAHUM SIBIICHUI



npuponabl, B (POPMHPOBAHMHM MBIIUIEHHS M KyJbTypbl JIMYHOCTH, €€
(GYHKIMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM VISl pEIlIEHUs MPAKTUYECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpeng;

BJIQZICHUE  CHUCTEMOM  XMMHUYECKHX  3HAaHHMM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraIINe MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBA3b, CTPYKTypHas (opmyna (pa3BEépHyTas W COKpaIIEHHAs), MOJIb, MOJISIpHAs
Macca, MOJIAPHBIA OOBEM, YIIEPOAHBIA CKeNleT, (QYHKIHOHAIbHAS TpyMIa,
paauKai, U30Mepus, U30MEPbl, TOMOJIOIMYECKUH psAll, TOMOJIOTH, YTJI€BOJAOPOIbI,
KHCIIOPOJ, M a30TCOAEPKAUIUE COCAUHEHUS, MOHOMEp, IMOJHMMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUH U 3aKOHBI (TEOPHUsSI CTPOCHUS
oprannyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XWMHH, MHPOBO33PEHUYECKHUE 3HAHUA,
JeXallie B OCHOBE IOHUMAHUS MPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHUX
ABJICHUHM, (PAKTOJIOTUYECKUE CBEIACHMSI O CBOMCTBAaX, COCTaBe, IOJIYYCHUH MU
0€30MacHOM HCIIOJIb30BAHUM BAKHEMILIMX OpPraHMYECKHUX BELIECTB B OBITY U
IPAKTUYECKOM JESITEIbHOCTH YEJIOBEKa,

c(OPMUPOBAHHOCTh YMEHHUH BBIBISTH XapaKTEpPHbIE NPU3HAKU IOHATHUH,
YCTAaHABJIMBATh UX B3aUMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOIINE MOHATHUS NpPU
ONMCAHUM COCTaBa, CTPOCHUSI U MPEBPALIEHUI OPraHUYECKUX COECANHEHUI;

c(OPMUPOBAHHOCTh YMEHMM HCIHOJB30BAaTh XUMHUYECKYIO0 CHUMBOJMKY JJIs
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIEHHOMN)
GopMyn OpraHMYEeCKMX BEUIECTB W YPAaBHEHUH XUMHUYECKUX PEaKLUH,
M3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHMYECKHUX BELIECTB IS WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUU YCTaHABIMBATH MPUHAMJICKHOCTh H3YUECHHBIX
OpraHUYeCKHMX BEUIECTB II0 MX COCTAaBy M CTPOCHHIO K ONpPEIEIEHHOMY
KJIacCy/Tpynne CcoeauHEeHUU (YIJIeBOJIOPOIbl, KHCIOPOA M a30TCOAEpIKaIIUe
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUs), JaBaTh MM Ha3BaHUS IO
cuctematnyeckoii HomeHkiatype (IUPAC), a takke NpUBOAWTH TPHUBUAIbHBIC
Ha3BaHUS OTJACJIBHBIX OpPraHUYECKUX BELIECTB (STWJIEH, NPOIWJIEH, AalETUJIEH,
ATUJICHTJINKOJb, TJIMLUEPHH, (EeHOoJ, (opManbIerui, aueTalbleru, MypaBbHUHAas
KHCJIOTa, YKCYCHAsl KUCIOTa, OJIEMHOBAsI KMCIIOTa, CTEApUHOBAsI KUCIOTA, TIIH0K034,
bpykTO3a, Kpaxmal, eJJTr0JI03a, TJIUIKH);

c(OPMUPOBAHHOCTh YMEHHSI ONpPENEeNISTh BHUIbl XHUMHUYECKOH CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHHUS TMPUMEHATH TOJOKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemiectB A. M. bytieposa ajis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh ~ YMEHHI  XapakTepu3oBaTb  COCTaB, CTPOCHHUE,
¢u3nUecKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, STUJICH, MPOIMJIEH, AalleTHUJIEH,
Oyranuen-1,3, metunbyramuen-1,3, OeH30JI, METAaHOJ, 3TAaHOJ, ATHJICHIJIUKOJIb,
[JIALEPUH, (EHOJI, alleTalbJETH, MypaBbUHAs W YKCYCHas KHUCJOTHI, IJIIOKO3a,
KpaxMaJl, [eJUII0103a, aMUHOYKCYCHAsl KUCJIOTa), WIUTFOCTPUPOBATh T€HETHUYECKYIO
CBSI3b MEXKJYy HHUMH YPaBHCHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUU C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMyIT;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
Chlpbid (HE(Th, NPUPOAHBIA Tra3, Yroijib), CHOCOOBI UX NEpPepadOTKU H
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEepepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHUN MPOBOJAUTH BBIYUCICHUSA IO XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJIHOTO M3 HUCXOJHBIX
BEIIIECTB WJIU MPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJaX HAYYHOIO MO3HAHUs, UCIIOJIb3YyEMbIX B XUMUH MPU W3YUYEHHU BEUIECTB U
XUMUYECKUX ABJICHUN (HaOI0/IeHne, U3MEpPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUJIa MOIB30BAHMS XUMUYECKON
NOCYJI0OM U JTabopaTOpHBIM OOOPYJOBAaHUEM, a TaKXe TMpaBHiIa OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHM C HMHCTPYKLUMSAMHU IO BBINOJHEHUIO Ja0OPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh U BBIMOJHATH XUMHUYECKHUI
AKCIEPUMEHT (MPEBPAILICHHS] OPTaHUYECKUX BEIIECTB IIPU HarpeBaHUU, OJIyYEHUE
ATUJIEHA W U3YYEHUE €ro CBOWMCTB, KAYECTBEHHBIE PEAKIHUH OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIKOB NpPU HArpeBaHWH, I[BETHBIC pEaKIUu OEIKOB) B
COOTBETCTBUM C TpPaBWJIAMH TEXHUKM OE30MAaCHOCTH MNpU OOpalleHUuu C
BEIIECTBAMU H JTA0OPATOPHBIM O0OPYJIOBAaHUEM, TIPEICTABIATH PE3YyIbTaThI
XUMHUYECKOTO DKCTIEpUMEHTa B (opMe 3amuch YpaBHEHUH COOTBETCTBYIOIIUX
peakimii 1 GopMyIUpOBaTH BHIBOJIBI HA OCHOBE ATUX PE3YIIhTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIU3UPOBATH XHUMHUYECKYIO
uH(opMaIMIo, TONy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u npyrux);



chOPMHUPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWIa  IKOJOTHYECKU
1e1eCO00pa3HOro TMOBEJEHU B OBITY U TPYIOBOM JIE€ATEITBHOCTH B LEJSAX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKPYKAIOLIECH MPUPOAHON Cpeabl, OCO3HABATH
ONACHOCTh BO3JICWCTBHS HA JKUBBIE OPraHU3MbI OMPEACIEHHBIX OPTaHUYECKUX
BEIECTB, OHMMas cMbIca mokazatens [I/IK, mosicHaTh Ha mpumepax CcrmocoObI
YMECHBIIICHUSI W MPEJOTBpAIIEHUS HX BPEIHOrO BO3JEHUCTBUSI HAa OPTraHU3M
YEJIOBEKa;

JUIsl OOYyYaroIIMXCSl C OTPaHUYEHHBIMU BO3MOXXHOCTSMH 3JI0POBbS: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TIO3HAHHUS BEIIECTB H
XUMUYECKUX SIBIICHUN;

JUISL  CIENBIX M CIA0OBHUIAIIMX OOYYalOlIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins s 3anucu XUMHYECKHX

dbopmy.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUs Kypca «OOmas M HeopraHuyeckas
XUMUS OTPaKaroT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOM COCTaBJISIONIEH
€CTECTBEHHO-HAyYHOW KApTUHBI MHUpPa, POJM XHUMHUU B TIO3HAHUU SIBJICHUU
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W KYJIBTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUS MTPAKTUYECKUX 3a/1a4
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpexne;

BJIAJICHUE  CHUCTEMOM  XMMHYECKUX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TMOHATHSA (XUMHUYCCKUH 3JEMEHT, aroMm, u30Tom, s-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJSIPHBI O0O0BEM,
BaJICHTHOCTb, DJIEKTPOOTPUIATEILHOCTh, CTEICHh OKUCICHUS, XUMUUYECKasl CBS3b
(KoBaJIeHTHas, MOHHAsA, METAJUIMYECKast, BOAOPOAHAs), KPUCTAIUINYECKAsl PEIIETKA,
TUNBl ~XUMHUYECKUX  pEaKlHil, pacTBOpP, BJIEKTPOJIUTHI, HEIECKTPOJIHUTHI,
ANEKTPOJUTUYECKAST JTUCCOLMALNS, OKHCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW peakiMy, XUMHUUYECKOE€ pPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON JHcconuanuu, nepuoandyeckui 3axoH . M. Menneneesa,
3aKOH COXPaHEHHUsSI MacChbl BEUIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTUU
MpU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKaIlue B OCHOBE IMOHUMAaHUS MPUYMHHOCTH U
CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (haKTOJIOTMYECKHE CBEJEHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM MCIOJIb30BAHUHU BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM NESITEIHHOCTH YEIIOBEKA,



c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHbIC MPU3HAKUA TOHSITHH,
YCTaHABJIMBaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAaHUH HEOPTraHWYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(hOPMHUPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHUYECKYI0 CUMBOJIMKY JJIS
coctaBiieHUs: (GOpMyNl  BEIIECTB U  ypaBHEHUH  XUMHUYECKUX  PEAKIIHH,
cuctematuyeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BeHIeCTB (yrapHblid ra3, YyrJieKUCHbIM ra3, aMMHak, TaméHas
U3BECTh, HETalIEHAsl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUH OINPEACIATh BaJCHTHOCTh M CTEIEHb OKUCICHUS
XMMHUYECKUX AJIEMEHTOB B COCAWHEHUSIX PA3JIMYHOTO COCTABA, BUJ XUMHUYECKOU
CBSI3U (KOBaJEHTHAsl, MOHHAs, METaJUINUECKasi, BOJOPO/IHAS) B COCIUHCHUSIX, THUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BeEIlecTBa (aTOMHAas, MOJIEKYJspHas,
MOHHAs, METAJJIMYECKAs ), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCIMHECHUIM;

c(hOpMHUPOBAHHOCTH YMEHUU yCTaHaBJIMBATh MIPUHAJJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO HUX COCTaBy K OMNpPEACTIEHHOMY Kiaccy/Tpymre
COCIMHEHU (TMPOCThIC BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUIbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI paCKpbIBaTh CMBICH MEPUOIUYECKOTO 3akoHa /1.
N. MeHieneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »3yeMeHTOB |—4 mnepuonoB Ilepuoanueckoil cuCTEMBbI
xuMuueckux sjemeHToB JI. M. MenneneeBa, WCIONB3YysS HMOHATHS «s-, P-, d-
3JIEKTPOHHBIE opOuTtamy, «IHEPreTUUECKUE YPOBHMY, OOBSICHATh
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COCIMHEHUI
10 repuoaam u rpymnnaM llepuoauueckon cucTemMbl XUMUYECKUX 31eMeHTOB Jl. U.
Menpeneena;

c(hOpPMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XMMHUYECKME CBOMCTBA HEOPraHMYECKHWX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPkAAaTh CYLIECTBOBAHME T'€HETUYECKOW CBS3M MEXKIAY HEOPraHWYEeCKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(UIIMPOBATh XUMUUYECKUE PEAKIUHU TIO0
pPa3IMYHBIM TIPU3HAKaM (YUCIYy M COCTABy PEarupyroliux BEIIECTB, TEIJIOBOMY
ahdexTy peaknnu, U3MEHEHHIO CTETICHEW OKUCIIEHUS DJIEMEHTOB, OOpaTUMOCTU
peaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHMH COCTABJISATh YpPaBHEHUsI PEAKIUNA PazIUUHBIX
THUTIOB, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHEHHSI PEaKIUii HOHHOTO 0OMEHa, yUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;



cOpPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAaKUUH, MOATBEPKIAAIOIINE
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PAaClO3HABATh
ONBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIKNE B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX
BELICCTB;

cOpPMUPOBAHHOCTh ~YMEHHH  PacKpblBaTh CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAaHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABIICHHUS 3JICKTPOHHOTO OanmaHca
ATUX PEaAKIUM;

c(OpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
pEaKLMK OT Pa3IuYHbIX (PAKTOPOB; XAPAKTEP CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctust (mpunuui Jle [latensbe);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHUE IPOLECCHI,
JeXallre B OCHOBE MPOMBIIUICHHOTO IOJIYYEHHUSI CEPHOW KHUCIOTBHI, aMMHUaKa, a
TaK)K€ C(POPMUPOBAHHOCTH NPEACTABICHUA 00 OOIIMX HAyYHBIX NPHUHLIMIAX U
AKOJIOTMYECKUX MPOOJIEMaX XUMUYECKOT 0 IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCIECHHS C HCHOJb30BAaHHEM
HNOHATUS «MaccoBas JOJsl BEIIECTBA B pPacTBOpE», OOBEMHBIX OTHOLIEHUM ra3oB
IpU XUMHUYECKHX PEAKIUAX, MAacChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOIO M3 YYACTBYIOUIMX B PEAKIIMH
BEILIECTB, TEIUIOBOro 3¢ (}eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl
BELLECTB, IPEBPALLECHUS U COXPAHEHUsI SJHEPT UM,

c(OpPMUPOBAHHOCTh YMEHHUM COOIOAATH MTpaBUila TOJb30BAaHUS XUMUYECKON
nocy0M M J1abopaTOpHBIM OOOpYIOBaHUEM, a TaKXKe IpaBuUiia OOpaILEHUS C
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMHU IO BBINOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBINOJHATh XUMHYECKUN
AKCIIEPUMEHT (pa3iioKeHHE MEePOKCHAa BOJOpOJia B MPUCYTCTBUHU KaTaau3aTopa,
OMpeNeNeHrue Cpelbl PacTBOPOB BEUIECTB C IMOMOILBI  YHUBEPCAIBHOIO
WHIUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIIUH,
peakMy HOHHOTO OOMEHAa, KauyeCTBEHHbIE PEAKIUU Ha Ccyib(par-, kKapOoOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCIEPUMEHTAIBHBIX 331a4 IO
temaM «Metamsl» U «HemeTtannbsl») B COOTBETCTBUHM C MNpaBUIaMH TEXHUKH
0€30MacHOCTH MPHU OOpAIllEHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 00OPYIOBaHUEM,
MPEACTABIATh PE3YNbTaThl XHMHUYECKOIO JKCIIEpUMEHTa B (QOopMe 3arucu
YpaBHEHUI COOTBETCTBYIOIIMX peakiuuil U (OpMYyJIHpPOBAaTh BHIBOJBI HA OCHOBE
3TUX PE3yIbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XHUMHUUYECKYIO
nH(pOpPMaLIMIO, TOJYyYaeMyl0 M3 pa3HbBIX MCTOYHHUKOB (CPEICTBAa MAacCOBOM
KOMMYHUKaIH, IHTEepHET U ApyTHX);



chOPMHUPOBAHHOCTh ~ YMEHHWH  COONIOAATh  MpaBWIa  IKOJOTHYECKU
1[eJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESATENIBHOCTH B IENSIX
COXpaHEHUsI CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOJHOM Cpelbl, OCO3HABATh
OMAaCHOCTb BO3JICHCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmbict mokazarensa [IJIK, mosicHATP Ha mnpuMepax crnocoObl YMEHBIIEHHS U
MPEIOTBPAIICHHUS UX BPEIHOTO BO3/ACUCTBUS HA OPTaHU3M UYEJIOBEKa,

A O0YYaronMXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHHE
NPUMEHATh 3HAaHHSA OO0 OCHOBHBIX JIOCTYIMHBIX METOAAX TIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBbIX M CIa0OBHIAIIMX OOYYalOIUXCS: YMEHHE HCIOJIb30BATh
penbedHO-TOUCUHYI0 cUCTeMy oOo3HaueHu# JI. bpaiinsa mis 3amucu XUMHYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne i/ Konrpoabusie | IIpakruyeckue
NMPOrpamMMbI Bcero o0pa3zoBaTre/bHbIE
padoThI padoThI pecypest
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHN4eCcKO XUMUM
[Ipenmet opranndeckoit xumun. Teopus
11 CTPOEHUS OPraHUYECKUX COETMHEHUN A. 3
M. bytneposa
Htoro no pazgeny 3
Pa3nen 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTIE€BOAOPOABI — AJIKAHbI 2
59 HenpenenbHble yrieBoIOPOIbI: ATKEHBI, 6 1
AJKaJMEHbI, ATKUHBI
2.3 ApoMaTu4ecKue yrieBo10poIbl 2
24 [TpupoaHbIe ICTOYHHUKH YTIEBOJOPOIOB U 3 1
uX rnepepadoTka
Hroro o pa3aeny 13
Pa3nen 3. Kuciiopoacoaep:xame opranndeckue coeTHHEHUsI
3.1 Cruptel. ®enon 3
3.2 Anpaeruanl. KapOOHOBBIE KUCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYrieBoasl 3 1




Uroro no pazneny

13

Pa3nen 4. A3oTrcoaepkaiiue opraHnvecKue coeinHeHus!

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3
Hroro no pazneny 3
Pa3zgea 5. BoicokoMosieKyJIsIpHbIE COeTUHEHUS

5.1 [Tnactmaccel. Kayayku. Bonmokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoaunuecTBo yacoB DJIEKTPOHHBIE
HanmeHoBaHMe pa3iesioB H TeM uudpoBbie
Ne i/t P Konrtpoasubie | IIpakTHuyeckue (ubp )
NMPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypcbl
Pa3nen 1. TeopeTruueckne 0CHOBBI XUMHH
Ctpoenue aromoB. [lepruoanyeckuii 3aKoH
11 u Ilepuoanueckas cucteMa XMuMHUYECKUX 3
anemenToB /I. 1. MeHneneena
12 CrtpoeHnue BemecTBa. MHOTOOOpasue 4
' BELIECTB
1.3 XHUMHYECKUE PEeaKIINU 6 1 1
Hroro no pazgeny 13
Paznen 2. Heoprannueckasi Xumust
2.1 Mertamsl 6
2.2 Hewmeranms 9 1
93 CBs13b HEOPraHUYECKUX U OPTaHUIECKUX 9
' BEILIECTB
Uroro no pazneny 17
Pa3znen 3. XumMusi v )KM3Hb
3.1 XUMUA U )KU3Hb 4
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
KonuyectBo yacos DJIeKTPOHHBIE
Ne ara uppossie
1/ Tema ypoka Beero Konrtpoabubie | IlpakTuyeckue fllsyqeﬂnﬂ :)lﬁ[()l:lI;OBaTeJIbeIe
padoThI padoThI pecypeb
1 [Ipenmer oprann4eckon XumMuu, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHUs OpraHMYECKUX
2 coeaunenuii A. M. bytieposa, e€ 1
OCHOBHBIE ITOJIOKECHHUS
[IpencraBienue o kKiaaccupuKaum
3 opranuueckux Beniects. Homenknarypa 1
(cucremaTHyeckasi) U TPUBHAJIbHBIE
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKUH PSJT
5 Mertan 1 3TaH — npocTennme 1
IIPEJICTaBUTENIN AIIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOICTBA 1
7 OTWIIEH U ITPONMIIEH — MPOCTEUIINE 1
IIPEJICTAaBUTENIN AIIKEHOB
[TpaxTrueckas pabora Ne 1. «Ilonydyenue
8 ATWJIEHA U U3yYEHHUE €TO CBOMCTBY 1 1
(uctonp30BaHUE 00OPYIOBAHUS IIEHTPA
«Touka poctay)
9 Anxanuensl. byranuen-1,3 u 1




metunoyraauen-1,3. [lomyuenue
CHHTETHYECKOT0 Kay4yKa 1 pe3UHBI

AJIKMHEBI: COCTaB M 0COOCHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKUH psijl. ALleTUIIEH —
MPOCTEUILINNA TPECTaBUTEND AIKHHOB

1 Brpluncienus o ypaBHEHHUIO XUMUYECKON
peaxkuu

12 Apenbl: 0eH30:1 ¥ T0J1yod. TOKCUUHOCTD
apeHoB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJIOB,
NPUHAAISKAINX K Pa3INYHbIM KlaccaM
[IpupoiHbIE HCTOYHMKH YTIIEBOAOPOAOB:

14 NPUPOIHEIN ra3 U MOMyTHBIE HEPTIHBIE
rassl, He()Th U IPOIYKTHI €€ epepaboTKu
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rassl, He)Tb ¥ IPOAYKTHI €€ nepepaboTKu

16 KonrtponbHas pabora 1o paszaeny
«YTIIeBOIOPOIBI»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHoJ U 3TaHoj. BogopoaHas cBs3b

18 MHoOroaToOMHbI€ CIIUPTHI: ATUIICHTINKOJIb U
TJIMLEPUH

19 ®DeHoJT: CTPOEHNE MOJIEKYJIIBI, (PU3NYECKUE
U XUMUYECKHE CBOWCTBA, IPUMEHEHUE

20 Anpaeruapl: GopMaIbIeTul |
aneTanpaerul. AleToH

21 O1HOOCHOBHBIE TIPEIeTbHBIE KApOOHOBBIE




KHCJIOTBI: MypaBbHHAA U YKCYCHAA

22

[TpakTruueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
(ucrmonb30BaHKe 00OPYIOBAHUS [IEHTPA
«Touka poctay)

23

CTeapI/IHOBaH 1 OJICMHOBAasA KUCJIOTHI, KaK
MNpEaACTAaBUTECIN BbICIINX Kap6OHOBBIX
KHCJIOT

24

MI)IJ'Ia KaK COJIN BBICIIIUX Kap6OHOBI>IX
KHCJIOT, UX MOIOIIee JIeiiCTBIE

25

CrnosxHble 3(Upbl KaKk MPOU3BOIHbIE
KapOOHOBBIX KUCIOT. [ MAPOIU3 CIIOKHBIX

3¢upoB

26

JKupsl: runponns, npuMeHeHue,
Ouosornyeckas posb KHPOB

27

YrneBoJbl: cOCTaB, KilacCU(pUKaIIUS.
Baxneiimme npeIcTaBUTENN: TIIIOK03a,
¢bpykTo3a, caxaposa

28

Kpaxman u nenmtosno3a kak IpupoIHbIe
MOJIUMEPBI

29

KonrtponbHas pabora 1o paszzaeny
«Kucnopoaconepxaiine opraHu4ecKue
COE/IMHEHUS»

30

AMMHBI: METHJIAMHUH U aHWJINH

31

AMUHOKHUCIOTH KaK aM(pOTepHbIS
OpTaHUYECKHUE COCTUHEHUS, HX
ouonornueckoe 3aaveHue. [lenTumpl

32

benku kak npupoaHsIe




BBICOKOMOIJICKYJIIAPHBIC COCTUHCHU A

OCHOBHBIC TTOHSATHS XUMUH

33 BBICOKOMOJICKYJISIPHBIX COSTUHEHHMA L
OCHOBHBIE METO/TbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COSMHEHUH. 1
[TnacTmacchl, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 1O 34

[TPOIT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KoHTpoabHbIe
Bcero P
padoTsI

IIpakTH4yeckue
padoTsbI

Jlara
U3yYeHUs

DJIEeKTPOHHBIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMUYECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuoanueckuii 3akoH u [leproanueckas
crucTeMa XUMMHU4YeCcKux anemeHToB 1. M.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHYECKHX 3JIEMEHTOB U MX COCTUHESHUM 110
rpyIIaM U nepuojaam. 3HauyeHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB J[.J1. MeHaeneeBa B
pa3BUTHU HAYKH

Crpoenue BelecTBa. XMMUYECKasi CBA3b, €€
BU/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBaJICHTHOM CBsi3U. BonopoaHast cBs3b

BajeHTHOCTB. DIEKTPOOTPHUIIATETHBHOCTb.
Crenenb okucieHus. Bemecrsa
MOJICKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTpOCHHS

[IoHsTHE O AUCTIEPCHBIX CUCTEMAX.
W cTrHHBIE U KOJUTOUIHBIE PACTBOPHI.
MaccoBas 10715 BEILIECTBA B PaCTBOPE




Knaccudukanus u HOMeHKIaTypa
HEOPraHWYECKUX COEAMHEHU. [ eHeTnueckas
CBSI3b HEOPraHWYECKHUX BELIECTB, PA3TUYHBIX
KJIACCOB

CkopocTb peakiun. OOpaTuMble peaklny.
XUMHUYECKOE PABHOBECHUE

ITpaktrueckas padora Ne 1. «Bnusaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakum» (1CI0JIb30BAHNE
o0opynoBaHus ieHTpa «Touka pocTay)

10

DnekTponuTHyeckas auccormanys. [lonstue
0 BojiopoHOM nokasarene (pH) pactopa.
Peakmuu nonHoro oomena. ['mapomms
OpTraHU4YCCKUX U HCOPraHNICCKHUX BCILICCTB

11

OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE
peaxuuu. [TonsaTre 00 anexrponuse
pacIuIaBoB U pacTBOPOB COJIEH

12

KonTponbhas pabota 1o pazaeny
«Teopernyeckre OCHOBBI XUMUM

13

Mertaibl, ux nososxxenue B [lepuoauueckoit
CHUCTEME XUMUYECKuX dnemMeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3znyecKkue CBONCTBa
METaJUIOB(HUCIIOIB30BaHUE 00OPYI0BAHUS
neHTpa «Touka pocta)

14

CrutaBsl METAIIIOB. DJIEKTPOXUMUYECKUAN PSAJT
HaNPsDKEHUN METAJUIOB(MCII0JIb30BaHNE
obopynoBanus entpa «Touka poctay)




15

XHUMHUYeCcKre CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUM, KaJaui, KaJIbLIWM, MarHui,
ATIOMUHHN) U UX
COCTMHEHUH (M CTI0JIb30BaHNE 000PY0BaHUS
nentpa «Touka pocTtay)

16

XUMHUYECKUE CBOMCTBA XPOMA, MEJIH U UX
COEIMHEHU I (MCII0Ib30BaHe 000y I0BaHUS
neHTpa «Todka pocTay)

17

XUMHUYECKUE CBOMCTBA IIMHKA, XKeJe3a U UX
COEIMHEHU I (MCII0Ib30BaHe 000y I0BaHUS
nenrpa «Touka pocTar)

18

[TpakTueckas pabota Ne 2. "Perenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Mertamnel»" (MCIOIb30BaHNE 000PYI0BaAHUS
neHTpa «Touka poctay)

19

Hewmetamibl, UX ONOKEHHUE B
Ilepronueckoit cHCTEME XUMUYECKHUX
anemenToB /I. 1. Menneneera u
OCOOCHHOCTH CTPOCHHUS aTOMOB

20

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AJI0TpONHUSl HEMETAIIIOB (Ha IpUMEpE
KHCIIOpO/Jia, cepbl, hocdopa u yriepoaa)

21

XHUMHUYECKUE CBOMCTBA raJlOT€HOB, CEPBI U UX
COCIMHEHUN

22

Knaccudukanus XuMH4ecKux peakiuui B
HEOPraHWYECKON U OPraHUYECKON XMUMUH.
3aKOH COXPAHEHUS MacChl BEIIECTB; 3aKOH
COXpaHEHHs U IPEBPALLECHUS SHEPTUH NIPU
XUMHYECKHUX PEAKIUAX




23

XUMHUYECKUE CBOMCTBA a30Ta, pocodpa u ux
COCIMHEHUN

24

XHUMHUYECKUE CBOUCTBA yIiIepoa, KPEMHUS U
UX COCOUHEHUN

25

[IprMeHeHre BaKHEUIIIMX HEMETAJIIOB U X
COCIMHEHUN

26

O0001Ienne 1 cUCTEMATU3AlIHS 3HAHUH 110
teme «Hemeramae». Beraucinenus mno
YPaBHEHHSIM XUMUYCCKHX PEAKIIUN
TepMOXI/IMI/I‘IGCKI/Ie paC‘-IéTI)I

27

[IpakTrueckas pabora Ne 3. «Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"Hemertanmasl"»(1crnonib3oBaHme
o0opynoBanus 1eHTpa «Touka pocTay)

28

KOHTpOJIBHaSI pa60Ta o TeMam «MeTaJjbl»
u «Hemeranab

29

Heopr AHUYCCKHUEC U OPTaHUYCCKUEC KUCIIOTHI.
HeOpFaHI/IquKHe " OPraHnv4CCKUEC OCHOBAHUA

30

AMpoTepHbIe HEOpraHUYECKHE U
OpraHMuecKue coenHeHus. ['eneTnyeckas
CBSI3b HEOPTaHNYECKUX U OPTraHUYECKUX
BEILECTB

31

Ponb xuMuy B 00ecIeYeHHH KOOI HYSCKOI,
HHEPreTHUECKOM U MUIIEBON 0€30MacHOCTH,
Pa3BUTHU MEIULIUHBI

32

[IpencraBnenust 00 OONTUX HAYIHBIX
MPUHIUIIAX TPOMBIIUIEHHOTO MOJTy4EHUs
Ba)KHEHIIINX BEIECTB




33

YeoBek B MHPE BCUICCTB U MaTCPUaIOB

34

Xumusa u 3A0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB 10
[TPOI'PAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

METOINYECKHUE MATEPHUAJIBI U1l YUUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCbI CETH

HMHTEPHET






