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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro o0Oimero oOpa3oBaHUA
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumy», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepaabHOl 00pa30BaTEIBPHOM MPOTPaMMBI  CpeaHEro o0Imero oOpa3oBaHUs
(®OI1 COO), npencraBieHHbIX B @DefepaibHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHuenimuu mnpenogaBaHus
ydeOHOro mpenMera «XUMHS» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoi
denepanuy, peamu3yIOIIUX OCHOBHBIE OO0pa3oBaTelbHbIE MNPOrpPaMMblL, U
OCHOBHBIX TNOJNIOKeHHM «Crtparernn pa3BuTus BocnuTaHus B Poccuiickon
Odeneparuun Ha nepuoy 10 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0J0OB K pa3pabOTKe MpOrpamMMmbl MO XUMHUHU, K OIPEAEICHUIO
oO1mielt crpaTteruy 00y4ueHus, BOCIUTAHUS M Pa3BUTHS 00YUYaOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aig 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTAaBHUIIU
koHuentyanbHble noioxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJIEH,
COJEpKaHUs, pe3ylbTaToB OOydeHHs W TpeOOBaHHM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpazoBaHue, OJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHOM  OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThlO HUX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAIOIIMM 3TAlloM peaau3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
IEJIOCTHOM CHCTEeME XUMHUYECKOro o00pa3oBaHusA. OTH I[IEHHOCTH KAacaroTCs
MO3HAHMSI 3aKOHOB MPUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTYypbl
YelioBeKa, a TakKKe OJKOJOTMYECKHU OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0pOBbI0 M TpPUPOAHOW cpene. Peanusyercss xumuyeckoe o0Opa3zoBaHUE
o0yJarolmxcs Ha YpOBHE CpPEAHEro o0Iero oOpa3oBaHus CPeACTBAMU Y4eOHOTO
npeaMera «XHUMHsD, COJIEpKaHUE M TOCTPOCHHE KOTOPOro OIpPEACIIEHbl B
nporpaMme MO0 XMMHUHM C YYETOM CHEUM(PUKM HAyKH XHMHH, €€ 3HA4YeHUs B
NMO3HAHUU TMPUPOJbI U B MATEPUAIbHOW »XU3HHM OOIIECTBA, a TaKXKE C Y4ETOM
oOmMX wHeaed W MNPUHLHIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI CpeaHero ooIero oopasoBanus B Poccuiickori denepanum.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HayK WUIPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3ALMK, B CO3JaHUU HOBOW 0a3bl MAaTepUaIbHOU KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBIIIJIECHUS,
B CO3/IaHME LEJIOCTHOIO MPEJCTaBIEHUS 00 OKpY>KArOUIEM MHUpE KaK O €AUHCTBE
IPUPOJIBI U YeNIOBEKa, KOTopoe (hOopMHpYyeTcs B XUMHUU HAa OCHOBE MOHHUMAaHUS
BEILECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aUMOCBS3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHS.



TecHO B3aMMOJEUCTBYSI C APYTUMU €CTECTBEHHBIMU HAyKaMu, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbl, HEOOXOJIMMBIM YCIOBUEM YCIICIITHOTO
TpyJla ¥ KM3HU KaXJI0oro wieHa ooOmectBa. CoBpeMEHHas XMMHUs Kak Hayka
co3ujaresibHas, KaK HayKa BBICOKMX TEXHOJOTUH HampaBjieHa Ha pelieHue
rno0adbHBIX MPOOJEM YCTOWYMBOTO pA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM,
HHEPTeTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B cootBercTBUM ¢ OOmMMMHU LEISIMH U TMPHUHIMUIIAMUA CPEIHEr0 OOILEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIN YPOBEHB
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJArOTOBKY
oOydaromuxcs, HEOOXOOUMYK0 MM JJisi  BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLMyMa, MPOJOJKEHUS
0o0pa30BaHus B PA3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipemMeTa  «XUMHS»  SIBISIIOTCA  0a30Bble  KypCchl —
«Oprannueckas xumus» U «OOmass U HEOpraHuyecKkas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJCPKaHHsI KOTOPBIX ABIISIOTCS OCHOBBI 0a30BOM HAYKH: cCHCTEMa
3HAHHWK MO0 HEOPTraHWYECKOW XMMUU (C BKIIOUCHHUEM 3HAHUUW U3 OOIIeH XUMUM) U
opraHnyecko xumuu. POpMUPOBAHUE NAHHOM CHUCTEMBI 3HAHUW MPU U3YYCHUU
npeaMera oOecreynBaeT BO3MOXXHOCTb PACCMOTPEHHUSI BCEro0 MHOroo0pasus
BEIIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUMU.

Ctpyktypa coaepkaHusi KypcoB — «Opranuueckas Xxumus» U «OOmas u
HEOpraHWYecKas XuMus» cpopMupoBaHa B MpOTrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOI'O TOJXOJa K M3yYeHUI0 ydeOHOro Marepuajga U OO0ycCJIOBII€HA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPElEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKOM XHMMHH BEIECTBa
paccMaTpHUBAaIOTCd HAa YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHUW, a TaKXe€ Ha YPOBHE CTEPEOXMMHUYECKUMX M DIIEKTPOHHBIX
MpEeACTaBlIeHU O CTpoeHuu BemiecTB. CBelneHUs 00 H3y4aeMblXx B Kypce
BEILECTBAX JAIOTCS B Pa3BUTUH — OT YIJIEBOJOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
aKTHBHBIX COEAVMHEHHH. B Kypce OpraHM4ecKOod XUMHUHU IOJy4alOT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs IEepBOHAYATIbHBIC
MIPEICTABIICHUS O XUMUYECKOM CBS3H, KIAaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUECKON pEaKIIHH.

[lon HOBBIM yrioM 3peHHss B TIpeaMere «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuUBaeTCs U3YYEHHBIH Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUs
TEOPETUYECKH MaTrepuan M (PaKTOJIOTMYECKHME CBEIEHUS O BEIIeCTBaX U
XUMUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» OOYYAIOIIMMCSl TPEAOCTaBIAECTCS BO3MOKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JIOTUYECKUX MO3UIUH,



rIIyOoke TIOHSATh MCTOPUYECKOE W3MEHEeHHe (QYHKIHMA OSTOTO 3aKOHa — OT
00o001Iarome 10 0ObICHSIONMIEH B IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHUM O BOXXHEWIIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUM, a TAKKE O XUMHYECKHUX PEAKIHUSIX, UX CYIIHOCTH W
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 xkmaccos
AJIEMEHTAMH COJICPKAHUS, HMMEIOIIUMHU KYJIbTYpPOJIOTHUYECKUH W TPUKIIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHUIO B3aWMOCBS3M XHUMHH C
JPYTMMHM HayKaMH, pPacKpblBalOT €€ poJib B MO3HABATENbHON M MPAKTUYECKOU
JEATeIbHOCTH 4YeJIOBeKa, CIOCOOCTBYIOT BOCHHUTAHMIO YBAXXEHUSI K TIPOIIECCY
TBOpPYECTBA B 00JIACTU TECOPUM W MPAKTUUECKUX MPUIIOKEHUN XUMHUH, TOMOTaroT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XWMHEW, KPUTUYECKH OCMBICIHMBATh WHOOPMAIUIO U
NPUMEHATh €€ Ui TONOJHEHUS 3HAHUM, PEIICHUS HWHTEIUICKTYalbHBIX H
AKCTIEPUMEHTAIIbHBIX MCCIIEA0BATEIbCKUX 3a7a4. B 11eomM cojpepkanue yueOHOro
npeaMera «XUMHUS»  JAHHOTO  YPOBHS  M3YyYEHUSI  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOydYarOMIMXCSI MHPOBO33PEHUYECKONW OCHOBBI ISl TIOHMMAaHUS
dbunocodckux uaeH, TakuX KakK: MaTepuajbHOE €IMHCTBO HEOPraHUYECKOTO U
OpraHUYeCcKOro MHUpa, OOYCJIOBJICHHOCTh CBOWCTB BEIIECTB HUX COCTAaBOM U
CTPOEHUEM, I[I03HABAEMOCTh NPUPOAHBIX SBJICHUU TYTEM OSKCIEPUMEHTa U
pelieHrs TMPOTUBOPEYM MEXAy HOBbIMH (akTaMd U TEOPETUUYECKUMU
MIPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUN DKOJIOTHYECKUX MPoOieMm, a
TakKe Mpo0JeM cOepexKEHUsI IHEPTETUIECKUX PECYPCOB, CHIPhS, CO3JJaHUSI HOBBIX
TEXHOJIOTUI U MaTEpHAJIOB.

B mmane pemeHus 3agad  BOCIUTAHMS, PAa3BUTHUS U COLMAIM3ALUU
oOyyYaromuxcsi MPUHATHIE MNPOrpaMMON MO XUMHUU MOAXOAbl K OINPEEeICHUI0
COoIepKaHUSI H TOCTPOSHHUS TIpeAMeTa MPeAyCMaTpUBaIOT (QopMUpPOBaAHUE
YHUBEPCAIbHBIX YYCOHBIX JEWCTBUH, HWMEIONIMX 0a30BO€ 3HAYEHUE s
pa3IUUHBIX BHUJOB JEATEJIBHOCTH: pelIeHUusl MpodsieM, TOUCKAa, aHalu3a W
00paboTkH MHpOpPMALK, HEOOXOIUMBIX JJI MPUOOPETEHHUS OIbITa TPAKTUYECKON
U HCCIIEN0BATENbCKOW AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE€ MECTO B IO3HAHUU
XUMHH.

B mnpaktuke mnpemnogaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CpeIHEero 0011ero 00pa3oBaHus, IPU ONPEACICHUN
COJIEp)KaTeNIbHOW XapaKTepUCTUKU I1IeJIeM M3y4YeHHUs IpeaMeTa HalpaBICHUEM
MEPBOCTENIEHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HAayKH Kak 0OJIACTH COBPEMEHHOT'O €CTECTBO3HAHMWSI, MPAKTUYECKOU
JIESITEILHOCTH 4Y€JIOBEKAa UM KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C
METOAUYECKON TOYKM 3PEHMUS TAKOM ITOJAXOJ K OIPEACIECHHUIO LEIEU H3yYEHUS
MpeaMeTa SBIJISIETCS BIOJHE ONPaB/IaHHBIM.



CorymacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH IICJIIMH HW3YUYCHHS TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) siBASIIOTCS:

e (opmupoBaHue cuUCTEMbl XUMHUYECKHMX 3HAHUM Kak  BakKHEHIIeH
COCTABJISIIOIIEH €CTECTBEHHO-HAYYHOW KAapTUHBI MUpPA, B OCHOBE KOTOPOM
JeKaT KIIOYEBBIC TOHATHS, (PYHIaMEHTAIBHBIC 3aKOHBI U TEOPUU XHMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000111eHUT MHUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTUE MPEICTABICHUN O HAYYHBIX METOJIAX MMO3HAHUS
BCIIECTB M XUMHUYCCKUX PEaKIui, HEOOXOMUMBIX JUIsl MPUOOpPETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHYECKUX SIBICHHM,
UMEIOIIIUX MECTO B MPUPO/JIE, B TPAKTUUECKON U MOBCETHEBHOM KU3HH;

e Pa3BUTHE YMEHHUI U CIIOCOOOB JACATEIBHOCTH, CBA3AHHBIX C HAOIIIOJICHUEM U
OOBSCHCHHEM XHMHYECKOTO JKCIIEPUMEHTAa, COOJIIOJICHUEM  IPaBHII
0e30macHOro 0OpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, conmepkatenbHasi XapaKTepUCTHKA LeJIel U 3a7a4 U3y4YCHHUsI
IpeaMeTa B IporpaMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMH B CHCTEME CpeaHero oomiero odpazoBanus. CeroaHs B
NpernojlaBaHu  XUMHM B OOJbIlIed  CTENEeHM OTHAETCS  MPEeANOoYTEeHUE
MPAKTUYECKONH KOMIIOHCHTE COACp)KaHUSA OOydYeHHUs, OPHUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIHbHON OpPTaHMU3aIluy, BIAACIONIETO HE
HAOOpOM 3HaHUU, a (YHKIHMOHAIHHOW TI'PAMOTHOCTBIO, TO €CThb CIOcOOaMu U
YMEHUSIMHU aKTUBHOTO TOJIYYEHHS] 3HAHUW U MPUMEHEHUS UX B pealbHOU KU3HU
JUTSL pEIICHUS TPAKTUYECKUX 3a]1ad.

B CBf3m C 3TUM TIpW U3YYCHUH TIpeaAMeTa «XHUMHS» JTOMUHHUPYOIICe
3HaYEHWE MPUOOPETAIOT TAaKKUE LIETU U 3a]]a4H, KaK:

ajanTtanus 00y4aroluxcsi K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOILIETOCS MUPA,
bopMHpOBaHHE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO TPaMOTHBIX
pENICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX C BEIIECTBAMHU M MX
MIPUMEHEHUEM;

dbopmupoBaHue y OOyYarOmMMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUYEBBIX
KOMIIETEHIIU), WMEIOIIMX YHUBEpPCATbHOE 3HAYEHUE [JIS Pa3IUYHbIX BUJIOB
JeSATENbHOCTH: pelIeHus mpolieM, MoucKa, aHaiau3a U 00paboTku MHGOpMALIHH,
HEOOXOMUMBIX ISl TIPUOOPETEHUS OMbITa ACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHMM XHWMHH, a TaKXke JUIA OIEHKH C TO3UIUN
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHX
MPOIIECCOB HAa OPTaHMU3M YeJIOBEKa M MPUPOJAHYIO CPELY;



pa3BHUTHE TO3HABATEILHBIX HHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YUYaIOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITEIBHO MMPUOOPETATh HOBBIC
3HAHMS IO XMMHUHU B COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIB30BAThH
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHUU JIJIsl IOMCKA M aHajau3a Y4eOHOU |
HAyYHO-TIOMYJISIPHON MH(POPMAITUN XUMUIECKOTO COJICP KAHMS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIONMIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0IIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOOydYarommxcss YOSKIEHHOCTH B TyMaHUCTHYCCKOMN
HAIMPaBJICHHOCTH XWMHUH, €€ BaXHOW POJM B PEHICHUH TJIOOAIBHBIX MPpoOIeM
paIMOHAIBHOTO MPUPOJIOTIONBE30BAHUS, TIOTIOTHEHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHUs] MPUPOJHOIO PaBHOBECHSA, OCO3HAHHUS HEOOXOJIMMOCTH OepexHOro
OTHONICHUS K TPHUPOJC M CBOEMY 3J0POBBIO, a TaKKe MPHOOPETEHHUS OIbITa
WCIIOJIb30BAHUS TIOJMYYCHHBIX 3HAHWA JJIS TPUHSITHS TPAMOTHBIX PEIICHUNA B
CUTYaIIMsIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeOHOM muiaHe cpemHero oOIero oOpa3oBaHUs Y4YeOHBIM MpeaMeT
«Xumus», U3ydaeMblii Ha 0a30BOM YpOBHE, SBISETCS OOS3aTCIBHBIM yYEOHBIM
PEIMETOM.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
CpeaHero ooOImero oopa3zoBanus, coctaBisger 68 dacos: B 10 xmacce — 34 gaca (1
gac B Hegenro), B 11 kmacce — 34 yaca (1 gac B Hezeno).



COAEPKXAHME OBYUYEHUSA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XMMHUH

IIpeamer opraHn4ecKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB U MATEPHUAIOB. Te€Opus CTPOCHUS OPraHUYECKUX
coequHeHuit A. M. bytnepoBa, e€ ocHOBHbIE 1T0JI0KEHUS. CTPYKTYpHBbIE (hOPMYIIbI
OpraHWYeCKUX BelecTB. ['oMonorusa, wu3omepus. XHUMUYECKas CBSI3b B
OpPraHNYECKUX COCITMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBnenne o kiaccupuKaluyu OpraHndeckux BemiecTB. HomeHkmarypa
OpPraHWYECKUX COEAMHEHUU (cucreMaruyeckas) M TPUBUAIbHbIE HAa3BaHUS
BAKHEHUIIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl HM3YYEHMS BEIIECTB M HX MPEBPAIICHUM:
O3HaKOMJIEHHE C oOpa3lamMy OpraHMYeCKHWX BEIIECTB M MaTepHallaMd Ha HUX
OCHOBE, MOJICJIUPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJIEHUE WU
ONMMCAHNE AEMOHCTPALMOHHBIX ONBITOB IO MPEBPAILIECHUIO OPTaHUYECKUX BEIIECTB
MIpU HarpeBaHuH (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesonopoast

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKM psag. MeraH M 3TaH —
OpOCTeHIlINe NPEACTaBUTEIN aJKaHOB: (PU3NYECKHE W XHMUYECKHE CBONCTBA
(peakuuu 3aMellleHUuss M TOPEHHUs), HAXOXKIACHHE B IMPHUPOAE, MOIyYEHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUYECKUN psAL. DTUJIEH U MPONUIEH —
OpocTeilline NPEeACTaBUTEIN aJKEHOB: (PU3NYECKHE U XHMUYECKHE CBONCTBA
(peakuuMu THIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATALMU, OKHUCIEHUS U
MOJINMEPHU3AIINH), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MmerunOyranueHn-1,3: cTpoeHue, BakHeWIIne
XUMUYECKHE CBOWCTBa (peakuus noiaumepusauuu). [lomyyeHue CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psijl. ALIETUIICH
— MpPOCTEHIIMHA TpeACTaBUTEIb AJIKUHOB: COCTaB, CTPOEHUE, (U3HUECKUE WU
XUMHUYECKHE CBOMCTBA (peakuuu THJIPUPOBAHMS, TAJIOT€HUPOBAHUS, THApATAIUH,
rOpeHus), NOJYyUYEHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, (U3NYECKHE U XMMHUYECKHE CBOWCTBA
(peakuuu rajoreHUpOBaHUsI U HUTPOBAHUS), TOJYyYEHUE U MpUMEHEeHUe. 101yon:
cocmas, cmpoeHue, usuveckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBAHUA U HUMPOBAHUA), NOAYYeHue u npumeHnenue. TOKCHUHOCTD



apeHoB. ['eHeTMyeckas CBs3b MEXIY YIVIEBOJOPOAAMH, MPHUHAICKAIIUMHU K
pa3IUYHBIM KJIACCAM.

[IpuponHble HMCTOYHHMKU YTrIA€BOAOPOAOB. IIpupoaHblii Tra3 W NOMYTHBIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxkaenune. Cnocodbl nepepaboTku HePTH:
NIEPErOHKA, KPEKUHI (TEPMUYECKUW, KaTAIUTUYECKHil), mnuposu3. IIpoayKTsl
nepepadoTku HePTH, UX MPUMEHEHUE B MPOMBINIIEHHOCTH U B ObITy. KaMeHHBIN
yTOJb U NPOAYKTBI €r0 NEPEPAOOTKH.

OKCHEPUMEHTAIBHBIE METOJbl M3YYEHMs] BEIIECTB M HUX IPEBPALLCHHIA:
O3HAaKOMJIEHHME C O0Opa3lamMu IJIaCTMAacC, KaydyKOB U PE3UHBI, KOJUICKIUU
«Hedbtb» u  «Yromb», MOJEIUPOBAHHE  MOJIEKYJ  YIJIEBOJAOPOJOB U
raJIOr€HOIPOU3BOAHBIX, ITPOBEJACHUE NPAKTUYECKON PabOThI: MOJyYEHHE 3THIICHA

Y U3yYEHUE €TO CBOMCTB.

Pacuérusle 3a1a4n.

BblunciieHds MO YpaBHEHHIO XHMMHUYECKOW peakuuu (macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM NPOAYKTA PEAKLIHUH IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue oprannyecKue coelMHeHU s

[IpenenbHple OQHOATOMHBIE CIHUPTHL. METAaHOJI W 3TAHOJN: CTPOCHHE,
busznueckue M XUMHYECKHE CBOMCTBa (peaklUuMd C AaKTUBHBIMU MeETallJlaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), NpHUMEHEeHHe. BoJopoaHble CBSI3U MEXIY
MOJIEKYJIaMHU CIIUPTOB. [[elicTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroatomMHble  COHUPTHL. JTWICHIJIMKOIb W  TIHIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWMCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakius Ha MHOTrOaTOMHbIE cnupThl). JleiicTBue Ha
opraHusM 4enoseka. [[puMenenne rmunepusa 1 STUIEHTIINKOIIS.

@deHoJ: CTPOCHHME MOJEKYJbl, (HU3NYeCKue U XHUMHUYECKHE CBOMCTBA.
ToxcuunocTh penona. [Ipumenenue gpenona.

Anpneruapl U kemowuwvl. DopManpIerui, auUeTAIBAETUI CTPOCHHE,
(¢u3NYecKue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHBIE PEAKIINN), OJyYEeHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeneibHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHAasl KHCIIOTBI: CTpOeHHE, (PU3HUECKHe U XMMUYECKHE CBOWCTBA (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakius dTepuduKaiim), nolyyeHue u MpuMeHEHue.
CreapuHoBasi U OJICMHOBasg KUCJOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MbL1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

Cnoxnbple >(QUpBl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [wmuponus
cinoxHbIX 3¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.



VYrrmeBoael:  cocTtaB, KilacCHpUKAIMSA ~ yriaeBoAOB  (MOHO-, JH- U
nonucaxapuabpl). [Jroko3a — mpocTeHImuii MOHOCaXapya: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOMCTBAa (B3aUMOJEUCTBUE C
ruapokcuoMm Meau(ll), okucnenne ammuadHbiM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE TJIIOKO3bl), HAXOXKIACHUE B MPUPOJIC, MPUMEHEHUE,
ounonoruyeckas poisib. @otocunres. pyKTo3a Kak ©30MeP TITIOKO3BI.

Kpaxman u nemnrono3a Kak npupogHbie noauMepsl. CTpoeHHEe Kpaxmana U
Heuiono3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIH3,
KaueCTBEHHAsI PEaKI[Us C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJbl H3YUYEHHsSI BEIIECTB M HUX MpPEeBpallCHUN:
MPOBE/ICHNE, HAOJIOJCHUE W OMHCAHUE JEMOHCTPAIMOHHBIX ONBITOB: TOPEHHUE
CIIUPTOB, KA4e€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKUCICHUE ATaHOJa
okcugoMm Meau(Il)), MHOroaroMHbBIX CHUPTOB (B3aMMOJICWCTBHE TJIMIIEPUHA C
ruapokcugom meau(Il)), anpaeruaoB (OKMCIEHHE aMMHUAYHBIM PAaCTBOPOM OKCH/JIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumopeiicTBHE Kpaxmana C HOAOM),
MPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHCIIOTHI.

Pacuérusnle 3a1a4n.

BblunciieHds 1Mo yYpaBHEHHIO XHMMHUYECKOW peakuuu (macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WM MPOAYKTA PEAKLIHH IO U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN).

A30TcoiepxKale OpraHnuecKue COeTMHECHMUS.

AMMHOKHCIIOTHI KaKk amM(OTEepHbIE OpraHuyYeckue coeAuHeHus. duzndeckue
U XMMHUYECKHE CBOWCTBA aMHUHOKHUCIIOT (Ha mpuMepe TiuiuHa). buonmornueckoe
3HAYEHUE aMUHOKHUCIIOT. [lenTubl.

benkn Kak mNpUpPOJIHBIE BBICOKOMOJIEKYJSIpPHbIE coeauHeHus. [lepBuuHas,
BTOpPHYHA M TPETHUYHASI CTPYKTypa OeiIKoB. XMMHYECKHE CBOWCTBA OEIIKOB:
TUJIPOJIN3, IEHATYPALlMsl, KAYECTBEHHBIE pEaKIIMU Ha OCJIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS BEIIECTB M HX MpPEeBpallCHUM:
HaOII0/ICHNE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BricokomoJieKkyJIIpHbIE COeINHEHNS

OCHOBHbBIE TOHATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUN, CPEIHSAS MOJICKYISIpHAs
Macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJIEKYJAPHBIX COCAMHEHHN —
MOJIMMEPU3ALUS U MIOJIMKOHICHCALIHSL.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS] BEIIECTB M HX MpPEBpaIlCHUN:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.



Peanuzanusa MexXnpeaMeTHBIX CBSI3€M NMPU U3YYEHUH OPTraHUYECKONM XUMUH B
10 xjacce OCYIIECTBISETCS dYepe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAay4YHBIX TOHSTUW, TaK W TOHSITUH, SIBIAIOLIAXCS CUCTEMHBIMHU JJIsl OTJIECIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOPHS, aHAJIW3, CUHTE3, KiIacCU(PUKamus, MepuogUNIHOCTh, HAOIIOJECHUE,
W3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHHUE.

duznka: Marepusi, DSHEpPrusi, Mmacca, aroMm, DdJEKTPOH, MOJIEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UYECKUE BETUYUHBI U €AUHUIIBI UX U3MEPECHUSI.

buomorus: kierka, opranm3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTMYECKH aKTHBHBIC BemiecTBa (OEIKH, YIJICBOJBI, >XHPHI,
(bepMeHTHI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIEC, TOTUIMBRO,
peCypCHI.

TexHonorusi: MNUIIEBBIE TPOAYKTH, OCHOBBI PAIMOHAIBHOIO TMUTAHUS,
MOIOIIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE PENaparbl, MaTEpUalbl U3
MCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

Teoperuyeckne 0CHOBbI XUMUH

XUMUYECKUN dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10UKa. DHEPreTUYECKUE YPOBHU, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeliesieHUs] JIEKTPOHOB MO OpOHTANsIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOHPUTYpAIUsi aTOMOB.

[lepnognueckuii 3akoH U [lepuoguyeckas cucremMa XUMHYECKHUX DJIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOANYECKOTO 3aKOHA U Ileprogmyeckon cUCTEMBI
xuMmudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHUMHWYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYIIaM W TEPHOIAM.
3HaYeHue NMEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKash CBs3b. BHIbl XUMHYECKOW CBA3U
(koBaJIeHTHasi HEMOJsipHas W MOJSpHas, UOHHAsA, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJEGHTHONW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
aKuentopHsiil). Bomopomnas cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATETHHOCTD.
CreneHb okuciieHUs. MIOHbI: KAaTHOHBI 1 AHUOHBI.



BemectBa  MOJEKYJSIPHOIO HM  HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIbI KPUCTAINIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[Tonsitue o nucnepcHbIx cucteMax. VICTUHHBIE WM KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 1041 BElecTBa B paCTBOPE.

Knaccuduxkanus HEOPTraHUYECKUX COCIMHECHUMN. Homenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBsA3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJIEKAIUX K PAa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kiaccupukanmss  XUMHUECKMX — peaknuil B
HEOPraHUYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLICHUS SHEPTUU ITPU XUMUYECKUX PEAKIIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYECKOoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumMu4deckoro pasHosecus. IIpunnun Jle larense.

OnekTponuTnyeckas qucconuanus. CuiibHbie U caadbie 35ekTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAS,, HEUTPAJIbHAs, LIEJIIOYHASL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYCHHUSI BEIIECTB M UX MPEBPALLCHUMN:
neMoHcTpauus Tabnun «llepuonnueckas cucremMa xumuueckux snemeHtoB /. U.
MenneneeBay, U3ydeHUE MOJEJed KPUCTAUIMUECKUX PEHIETOK, HAOIIOJCHUE U
OMHUCaHUE JAEMOHCTPAIMOHHBIX U JTa0OPATOPHBIX OMBITOB (pa3ioKeHue NepoKCuIa
BOJIOPOJA B IMPUCYTCTBUM KAaTAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIbIO YHUBEPCAIBHOIO HWHIUKATOpA, PEaKIMH HOHHOTO OOMEHa),
MPOBEJICHNUE TPAKTUUECKON paboThl «BiusHUe pa3IuuHbIX (PAKTOPOB HA CKOPOCTH
XAMHUYECKON PEAKIUN.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUA, B TOM YHCIE
TEPMOXMUMHUYECKHUE PACUEThl, PACUEThl C HCIOJB30BAHUEM IIOHSATUS «MAacCCOBas
JTOJISL BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramner. Ilonoxenne HemeraiuioB B llepuonnueckord  cucreme
xumuyeckux sieMeHtoB [[. M. MeHneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (HAa MpuMepe
KHCJIOpO/a, cephbl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (raJore€HOB, CEPbI, a30Ta,
dbocdhopa, yriepoga MU KpeMHHS) WU HMX  COCAMHEHUH  (OKCHIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTMHEHUN ).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCAUHEHUM.



Meramibl. [lonoxenue meramnoB B [lepuoandyeckon cUCTEME XUMHYECKHX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOB MeTauioB. O6mme (usnyeckue cBoicTBa MeTauioB. CIiaBbl METAIIOB.
DIEKTPOXUMHUUYECKUI DA HAIPSIYKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BaXKHEUIMX METAIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, aJlOMUHUH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHEHUM.

OO6mue crmocoObl MmomydeHus: MeTauioB. [IpuMeHeHre MeTaluioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHsS BEIIECTB M HX MpPEBPaIlCHUN:
M3YUYCHHUE KOJUIEKIMU «MeTaabl U CIUIaBbl», 0Opa3lOB HEMETAJUIOB, pEIICHUE
DKCIIEPUMEHTAILHBIX 3a7ad, HAOJIOJIEHWEe W OINHCAHWE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCHUIA ATIOMUHHUS C PACTBOpaAMU
KHUCJIOT U LIEJ0YEH, KAYECTBEHHBIE PEAKIIMN HA KATUOHBI METAILIIOB).

PacuétHrle 3aaun.

Pacuérbl Maccel BeliecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0OBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) IPOIYKTOB PEAKIIUH, €CIU OJTHO
13 BEILIECTB UMEECT MPUMECH.

XUMHUA U KU3Hb

Ponp xuMum B 0OecriedyeHUU SKOJIOTUYECKOU, IHEPreTUYECKON M MHUILEBOM
0€30MacHOCTH, pPa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUsI BAXKHEUIIIUX BEILIECTB.

UenoBek B MHpPE BEIIECTB W MATEPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
Matepualbl, KOHCTPYKIIMOHHbIE MaTepuaybl, KpacKW, CTEKJIO, KepaMmuKa,
MaTepuaibl s 3JEKTPOHUKH, HaHOMAaTepHuasbl, OPraHUYECKUE U MUHEPAIbHbBIC
yaoOpeHus.

XuMHSIT U 3J0pOBbE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MaCHOTO KCIOIB30BAHUS MPEMAPATOB OBITOBONM XUMHUU
B MOBCEJIHEBHOW JKU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanusi MEXNpeAMETHBIX CBA3CH MpU  HU3YyYEHUH OOmed o
HEOpraHU4eCcKord XuMuu B 11 Kiacce OCyIIeCTBIAETCA Yepe3 UCIOIb30BAHUE Kak
OOIlMX €CTECTBEHHO-HAYUHBIX TMOHSITUH, TaK U TOHSATUM, SBIAIOUIUXCS
CUCTEMHBIMH JIJI OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIM (akT, TUmoTe3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccu(uKaius, TMNepUOJUIYHOCTh, HaOJI0ICHHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBIICHUE.



®dusuka: Matepusi, SHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEHTPOH, HOH,
U30TOII, PaAHMOAKTUBHOCTh, MOJIEKYJIa, SJHEPTETHUECKUI YPOBEHb, BEUIECTBO, TEIIO,
00BbEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEITUYMHBI U CIUHHIBI UX
U3MEPEHUsI, CKOPOCTb.

buonorus: kmerka, opraHu3M, OJKOcHCTeMa, Ouocdepa, MakKpo- H
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadus: MuHEpabl, TOPHBIE TOPOBI, OJIE3HBIE UCKOIIAEMBbIE, TOILIHBO,
pecypchbl.

TexHomorus: XumMu4yeckasi MPOMBIIIICHHOCTh, METAJUTYPIrHs, MPOHU3BOACTBO
CTPOUTEIIBHBIX MAaTEPUAIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, MHUIIIECBAs
NPOMBIIUICHHOCTh,  (hapMaleBTUYeCKass  IPOMBIILICHHOCTh,  MPOM3BOJICTBO
KOCMETHYECKHX TPernapaToB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepHAIIOB,
IICKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHUS
oOy4arolmuUMHUCs TporpaMM cpeaHero oOiiero o00pa3oBaHus (JUYHOCTHBIM,
METanpeAMETHBIM W TOpeIMETHbIM). HayuyHo-meToauyeckoil OCHOBOM s
pa3paboTKU TUIAHUPYEMBIX PE3YyJbTaTOB OCBOCHHS MPOrpaMM CPEAHETo OOIIETro
00pa30BaHUs SIBJISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIAXO.

B cooTBeTCTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHs» Ha YPOBHE CPEIHEro
o011ero 06pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIONIHUE:

OCO3HAaHHE OOYYAIOIIUMHUCS POCCHUHCKOM TIpaKAaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HAJIM4KMe MOTUBAIIMK K O0YYEHHUIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaloUIMXCS PYKOBOJCTBOBAThCS B CBOEH
JEATEIbHOCTH LIEHHOCTHO-CMBICJIIOBBIMH YCTAHOBKaMHU, MPUCYIIUMHU UEIO0CTHOM
CUCTEME XUMHYECKOT0 00pa30oBaHus;

HaJIM4K€e MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XHUMHUsS» HAOCTHUTAalTCA B
€AMHCTBE Y4YeOHOW ¢ BOCIHUTATEIBHOM JESATENBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaJlaMd POCCHMCKOTO TPakIaHCKOro OOIecTBa, MPUHATHIMU B OOIIECTBE
HOPMAaMH W TOpPaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  IMPOLECCaM
CaMOITO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00y4Jarommxcs.

JIn4HOCTHBIE pe3yJibTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpaxkaroT
c()OPMHPOBAHHOCTh OMNbITA IO3HABATEILHOM M NPAKTUYECKON J1€ATEIbHOCTH
oOy4Jaromuxcs Mo peaju3alky MPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
Y4acTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAaHMS 00YyYaIOIUMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY W IPABOIOPSIIIKY;

MPEACTABICHUS O COLUMAIBHBIX HOPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOILIEHHI B KOJIJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESATEIIBHOCTH MpPHU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAaMEPEHHs, JIOTHUKY H
apryMEHTBI JPYTUX [PU aHAIU3€E Pa3INYHbIX BUIAOB YUEOHOU NEATEIBHOCTH;

2) MaTPHMOTHYECKOT0 BOCIIUTAHUS:

LHEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAaCJIEIUIO
OTE€YECTBCHHON XMMUM;

YBaXEHUSI K MPOLECCY TBOpUECTBa B OOJACTU TEOPUM U MPAKTUUECKOTO
IPUMEHEHUsI XUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pPEe3yJIbTar
JUINTEJIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPyJAa YYEHBIX U IPAKTUKOB;

WHTEpECca M MO3HABATEJbHBIX MOTHBOB B MOJYYEHHH U MOCIEIYIOLIEM
aHanu3e WH(POpMALMU O MEPEJOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEECHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y MPUHUMAaTh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IOBEJEHUE WU MOCTYIKH CBOMX TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHHUE IIOCIEACTBUI 3THX
MIOCTYTIKOB;

4) popMupoBaHHs KyJAbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro © 0Oe30macHoro ooOpas3a >KH3HHU,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (DHU3UYECKOMY W
MICUXUYECKOMY 370POBbIO;

coOoicHUsT TIpaBWwI 0e30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH NpPaBUJl HHIUBUIAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHNS B CUTYallUsAX, YTPOKAOIIKX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHUS TOCJEACTBUNA M HENpPUATUS BPEAHBIX NMPHUBBIYEK (YNOTpeOsIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM ~ KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BaTEIbCKON
NEATENHbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTME€ B PEIICHUM MPAKTUYECKUX 3aaad
COIMAILHOM HAMPABIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEepeca K MPaKTHUYECKOMY M3YUYEHHIO MPOPECCHIl pa3IMdHOTO pojaa, B TOM
YKCJIE HA OCHOBE MPUMEHEHHMSI IPEIMETHBIX 3HAHUI 110 XUMUMU;

YBaXEHUS K TPYLy, JIIOASIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHIMBHUIYaJIbHOW TPAEKTOPUU
oOpa3oBaHus, Oyaymield MpoecCuu W peanu3alud COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUHU, UHTEPECOB U
noTpeOHOCTEM 001IEeCTBA;

6) 3K0J10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1I€JIECOOOPA3HOTO OTHOLIEHUS K IPHUPOJE, KaK HMCTOYHUKY
CYILIECTBOBAHMS )KM3HHU HA 3EMIIE;

NOHMMAaHUA TJI00aJbHOrO XapakTepa SKOJOTHYECKHX MpoOsieM, BIUSHUSA
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLMAIBHON CpEbL;

OCO3HAaHUS HEOOXOJMMOCTH HCHOJIb30BAaHUS JOCTHKEHUM XUMHMM IS
pELIeHHS BOMPOCOB PALIMOHATIBHOTO MPUPOA0IIOIb30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUH, MNPUHOCIIIUX Bpel OKPYKaAIOLIEH
IPUPOJIHOM cpezie, YMEHHUs] MPOTHO3UPOBATH HEOJIArONpHUSATHBIE IKOJIOTHYECKUE
MIOCJIEICTBUS NIPEAIPUHUMAEMBIX JEHCTBUN U IPEIOTBpAIIATh UX;

HaJIM4YUs PaA3BUTOrO HKOJIOTHYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYpBHI,
OIIbITa NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMeHUs
PYKOBOJICTBOBATHCSI UMM B TO3HABATEJIbHON, KOMMYHUKAaTUBHON M COLIMAIIBHON
NPAaKTHKE, CHOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xemodoouu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOILIECTBEHHOW MPAKTUKHU;

NOHMMAaHUA CleUM(UKH XUMUM KaK HayKd, OCO3HaHMs €€ poiu B
(OpMUPOBAHNUN PALMOHATIBHOIO HAYYHOIO MBIIIJIEHUS, CO3/aHUU LIEJIOCTHOTO
NpeacTaBlieHus. 00 OKpYyKalolUeM MHUpE Kak O €IMHCTBE NMPUPOAbI U YEOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEHM W PpELIEHWU MpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHSI,;

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHMHM JJII  COBPEMEHHOMU
IUBUJIM3AlMK: B €€ TyMaHUCTUYECKOM HAIPaBICHHOCTH M BaXXHOW pOIM B
CO3/1aHUU HOBOM 0a3bl MaTepUaIbHON KYyJbTYphl, PELICHUH INI00ATBHBIX Mpo0dIeM
YCTOWYHBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, YHEPIreTUUYECKOU, IUILIEBON U
HKOJIOTMYECKON 0€30IaCHOCTH, B Pa3BUTHH MEAMUIMHBI, OOECHEYEHHH YCIOBUMI
YCHEIIHOT0 TpyJa M SKOJOTMYECKH KOM(OPTHOM JKM3HM KaXJOro 4YJeHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: T[OHMMAaHHUA CYUIHOCTH METOOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJIy9aeMbIe 3HAHUS JIJIS1 aHAIHM3a U OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MHUpPA U
MPOUCXOMSIINX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIFOYCHUS Ha
OCHOBE HAaydHbIX (AKTOB W UWMEIONIUXCA JaHHBIX C IEIbI0 TOXYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIOJB30BaTh XHUMHUYECKUE 3HAHUS IS
pelIeHus MpoOJieM B peabHBIX KU3HEHHBIX CUTYAIUSX;

WHTEpeca K TO3HAHUIO U UCCIIEA0BATEIbCKON IEATEILHOCTH;

TOTOBHOCTM U  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMHA 10 XHMHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasnudHbIX chepax mpodeccruoHambHOM

JNEATEIIbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE pe3ysIbTaThl OCBOCHHS y4eOHOro IpeaMera « XHMUs» Ha
YPOBHE CpeAHETo 00I1ero 00pa3oBaHms BKIIOUYAIOT:

3HaUMMBIE IS (OPMUPOBAHUS  MHPOBO33PEHHUS  OOYYaIONIUXCS
MEXKIUCIUIUTMHAPHBIE (MEXKIIPEAMETHbIC) OOIICHAYYHbIC MOHATHS, OTPaKaroIlue
IICJIOCTHOCTh HAYYHOM KApTHHBI MHpa M CHEHH(PHKY METOJOB ITO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwisi, BEIIECTBO, YHEPIHsl, SIBICHHUE,
Ipoliecc, CUCTeMa, Hay4YHbIM (PaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIIeA0BaHNe, HAOIIOACHIE, H3MEPEHHUE, SKCIIEPUMEHT U JAPYyTHE);

yHHUBEpCcajabHbIe y4eOHbIC IEHCTBUsA (IMO3HABATCIIbHBIC, KOMMYHHUKATHBHEIC,

PETYJISITUBHBIE), o0ecreunBarome (opmHpoBaHuE (yHKIMOHAIBHOMN
I'PaMOTHOCTH U COIIMAILHOM KOMIIETEHIIUN 00YyYaroInXCs;
CIIOCOOHOCTB oOyJaromuxcs UCITI0JIb30BaTh OCBOCHHBIE

MEXIUCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4cOHBIC
JICUCTBUS B MMO3HABATEIBHON M COIMAJIBHOM MTPAKTHUKE.

MertanpenMeTHbie pe3yiabTaThl OTpPa)XarT OBJAJEHUE YHUBEPCATbHBIMU
y4eOHBIMU  TIO3HABaTEIbHBIMH, KOMMYHHKATUBHBIMH ¥  PETYJISATUBHBIMU
JICUCTBUSAMMU.

OBJianenne YHUBEPCAJIbHbIMHU Y4eOHbIMH NMO3HABATEIbHBIMHU
AEUCTBUAMM:

1) 0a30Bble JJOrHYecKUe AeMCTBUS:

CaMOCTOSITEILHO  (OPMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

OMpEeNeNATh LeNu JACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU UX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUU 3HAHUN MPHUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISITh XApAKTEPHbIEC MPU3HAKU MOHSITUN M YCTaHABIMBATH WX B3aUMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS /Ui OOBSCHEHHUS OTAEIbHBIX (PAKTOB U
SIBIICHUM;

BbIOMpaThb OCHOBaHUS M KPUTEPUM I KJIacCU(PUKAUMU BEIIECTB U
XMMUYECKUX PEAKIUM;

YCTAQHABJIMBAaTh IPUYMHHO-CIEACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMHU
SABJICHUSIMY;

CTPOUTH JIOTUYECKHE PACCYXKIAEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIIATH 3aKOHOMEPHOCTM W IPOTUBOPEYMSI B PacCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BBIBOBI U 3aKIIOUYCHMUS;

IIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NPEICTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) D3JEMEHTa, XHUMHuecKas (¢GopMysa, YpaBHEHHE XUMHUYECKOU
peakuuMu — IpU PEIIEHWH Y4YEeOHBbIX MO3HABATEJNbHBIX M NPAKTHUUECKHUX 3azad,
IIPUMEHSTh HAa3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
IIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMHUYECKUX PEAKLIAM.

2) 60a30BbI€e HCCJIEeI0BATEIbCKHE AeiiCTBUA:

BJIAJCTh OCHOBAMHU METOJIOB HAYYHOI'O MO3HAHUSA BEUIECTB M XUMUYECKUX
peaxkLuu;

(opMyJIMpPOBATh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOSATEIbHO C(OPMYyIHpPOBAaHHBIE BOIMPOCHl B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (POPMHUPOBAHUS TUIOTE3Bl MO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHUN;

BJIAJCTh HAaBBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHMS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOIIOJATh 33 XOJA0M
npolecca, CaMOCTOSITEIbBHO IMPOTHO3UPOBATh €ro pe3yibTaT, (POpMyIHpPOBATH
00001IeHHsI U BBIBOABI OTHOCUTENIBHO TOCTOBEPHOCTHU PE3yJIbTaTOB HCCIIEAOBAHNUS,
COCTaBJIATh 0OOCHOBAaHHBIN OTUET O MPOAEIaHHON padoTe;

npuoOpeTaTb OMNbBIT YYEHWYECKOM HCCIEAOBATENbCKOM M MPOEKTHON
JEeATENbHOCTH, MPOSIBIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJOB pELICHUSA IPAKTUYECKUX 3a7ay, IIPUMEHEHHUIO Pa3IMYHbIX
METOJOB ITO3HAHMUS.

3) pabora ¢ ungopmaunmeii:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HHPopMauuu (Hay4yHO-
NOMyJIsipHAasi JUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcbl MHTEpHETA), aHanuM3upOBaTh MH(POPMALMIO Pa3IMYHBIX BUIOB U (QopM
IIPEJCTABIICHNUS], KPUTHYECKHU OLICHUBATh eé JTIOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCT;



GbopMyIUPOBATh 3aMPOCHl U MPUMEHSATH PA3THYHBIE METOJbI MPU TIOUCKE U
orbope wmHbOpPMAIIUM, HEOOXOAUMOW ISl BBIMOJHEHHS YYCOHBIX 3ajad
OTPEEIEHHOIO THUIIA;

npuOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHpopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIH fA3BIK B KayecTBe CpeAcTBa Ipu padoTe ¢
XUMUYECKON uHpoOpMaIeil: NpUMEHSATh MEXIpeAMEeTHbIe ((u3ndyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEBHATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HarJISIAHOCTH.

OBianeHue yHuBepcaJbHBIMH KOMMYHUKATUBHBIMU J1eHCTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXAaeMO T€MbI B XOJ€ Iuajaora u/uiu
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (OPMYJIHPOBATH CBOU  MPEATIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHUS MPEJI0KEHHON 3a1a4H;

BBICTYNATh C MpE3CHTAIlMEll pe3yJIbTaTOB IO3HABATEIBHOU JESITEIIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBIMOJIHEHUN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4YaeMbIX BEILECTB, pealn3aluy y4eOHOro npoekra u (popmMyInpoBaTh BBIBOAbI
10 Pe3yJIbTaTaM IMPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COIVIACOBAHUS MO3WULUNA B
X0J1e 00CYKJICHUSI 1 0OMEHA MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENFHO IUJIAaHUPOBATh M OCYIIECTBISATh CBOKO I103HABATENIbHYIO
NeATENbHOCTh, ONpenessis €€ Lead W 3aJadyd, KOHTPOJIMPOBaTH W IO Mepe
HEOOXOJIMMOCTA KOPPEKTHPOBATh TPEIJaraéMblii aJIrOpuT™M JACHUCTBUN MpuU
BBINIOJIHEHUM YYEOHBIX U HCCIEAOBATENbCKUX 3aj7ad, BbIOMpaTh HamOoJee
3¢ dexTuBHbIN croco0 HMX peueHuss ¢ Y4ETOM TNOJIYYeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKILIHSX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOAHAIN3a
Y CAMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3yJibTaThl OCBOECHMS Kypca «OpraHuueckas XUMHSI»
OTpaXxaror:

chOpPMHPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOW  COCTaBIAIONICH
€CTECTBEHHO-HAYUYHOW KapTUHBl MHUpa, POJM XHUMHU B TIO3HAHUU SIBJICHUU



opuposbl, B (HOPMHPOBAHMHM MBIIUICHUS M KYyJIbTypbl JIMYHOCTH, €&
(GYHKIIMOHAJIBHOW IPaMOTHOCTH, HEOOXOIUMOM JIJIsl peLIeHUs MPAKTUYECKUX 3a/1a4
U 9KOJOrM4E€CKHM OOOCHOBAHHOI'O OTHOILLIEHUS K CBOEMY 3/I0pPOBBIO U MPUPOTHOU
cpexne;

BJIAJCHUE  CHCTEMOM  XUMUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITIOJIATAOIIE MOHATHS (XMMHYECKH DJIEMEHT, aToOM, >3JEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHYECKAs
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTas U COKpaul€éHHas), MOJb, MOJIIpHas
mMacca, MOJIApHBIA OOBEM, YIJIEPOAHBINM CKeneT, (yHKUMOHAIbHAs TpYyIIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJOTHYECKHUI P, TOMOJIOTH, YIJIEBOJIOPOIbL,
KHCIIOPOJ, U Aa30TCOJAEpKAIINe COEAMHEHHUS, MOHOMED, IOJUMEp, CTPYKTYypHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIMHEHNS); TEOPUHU U 3aKOHBI (TEOpHsI CTPOCHUS
oprannyeckux BemectB A. M. ByriepoBa, 3aKk0OH COXpaHEHMsI MaccChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE NOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJIEHUH, (PAKTOJOTMYECKHE CBEJCHUS O CBOWCTBAaxX, COCTAaBe, IMOIYYEHHH U
0€30I1aCHOM HCIOJIb30BaHUM BAKHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOH AESTEIIbHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHMM BBISBISTH XAPAKTEPHbIE MPU3HAKU MOHSITHUM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OIMCAHHMM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COEANHEHUM;

C(OPMUPOBAHHOCTh YMEHHM HCIHOJb30BaTh XUMUYECKYI0 CHMBOJIMKY MJIs
COCTaBJIEHMSI MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHON)
bopMyn OpraHMYEeCKMX BEUIECTB W YPABHEHUM XUMHUYECKHUX pPEaKILUH,
U3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUTIOCTPALMHM HX
XUMHUYECKOT0 ¥ POCTPAHCTBEHHOT'O CTPOEHUS;

c()OPMUPOBAHHOCTb YMEHUN YCTAHABIMBATh MPUHAIJIC)KHOCTh H3YUYEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COEQUHEHUN (YIJIEBOJOPOABI, KHUCIOPOA U a30TCOAEpKallue
COEJIMHEHHUs, BBICOKOMOJIEKYJISIDHBIE COEAWHEHMS), [aBaTb KM Ha3BaHUSA 110
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpHBOIWTH TPUBHAIBHBIE
Ha3BaHUS OTAEJBHBIX OpPraHMYECKUX BEUIECTB (ITWIEH, IMPONWIECH, AalETHJIEH,
ATWJIEHIJIMKONb, TJMUEPUH, (EeHOJ, (opMalbIerujl, aueTanbAeruj, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIOTA, OJIEMHOBASI KMCIIOTA, CTEAPUHOBAs KUCIOTA, [III0K03a,
bpyKTO3a, Kpaxmal, HeJIi0J103a, TIUIUH);

C(OPMUPOBAHHOCTh YMEHHSI ONpPENENSITh BHUIbl XHUMHUYECKOHM CBSI3U B
OpPraHUYECKUX COCAUHEHUAX (OAMHAPHBIE U KPaTHbIE);



c(OPMHUPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHHUS TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTtiepoBa miis o0bsICHEHHS] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpMHPOBAHHOCT, ~ YMEHHMH  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3NYeCKue W XWMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMJIEH, alleTHUJIEH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH30J7, METAaHOJ], ATAHOJ, STUJIECHTJIUKOJb,
TIIALEPUH, (EHOJI, aleTalbJIerua, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxma, [eJUTI0JI03a, aMUHOYKCYCHas KHCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIHHA C
WCIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
Chipbsi (HepTh, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu U
MPAKTUIECKOE IPUMEHEHHUE TIPOIYKTOB MepepadOTKH;

c(OPMHUPOBAHHOCTh YMEHHUW TIPOBOJAUTH BBIYUCICHHUS 110 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOJIYKTa
peakuy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEIIECTB WJIN MPOAYKTOB PEaKIIHH ),

c(hOpMHPOBAHHOCTh YMEHHMI BIIaJIeTh CUCTEMOM 3HaHUH OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMHH TPU U3YYCHUH BEIECTB U
XUMUYECKUX SBJICHUN (HAOIIOICHNE, N3MEPEHNE, SKCTICPUMEHT, MOJICTTUPOBAHMUE),
WCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATUS pEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOIATh MTPaBUJIa MOIb30BAHUS XUMUYECKOU
MOCYJIOM W J1TabOpaTOpHBIM O0OPYIOBAaHMEM, a TaKKe MpaBWiIa OOpaIleHUs C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSIMH MO BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHWH IUTAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKHUX BEIIECTB NMPU HATPEBaHUH, MOTyUYEHUE
STWICHA W W3YyYCHHE €ro CBOMCTB, KAYECTBCHHBIC PEAKIUA OPTaHUYECKHUX
BEII[ECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC pPEaKIMU OEJIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TMpuU OOpalieHuu C
BCIIECTBAMH M JAa0OpPaTOPHBIM OOOpPYIOBaHUEM, TIPEICTABIATH PE3yIbTaThI
XUMUYECKOTO JKCIepUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYFOIIHX
peakuuii 1 GOpMyIUPOBATH BBIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

chOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(OpPMAIMIO, TIONYy4aeMyl0 U3 pa3HBIX HCTOYHHKOB (CpEJCTBa MacCOBOM
uH(popmanuu, aTepHET N Apyrux);



chOpPMHPOBAHHOCTh ~ YMEHHH  COONIIOJAaTh  MpaBWja  JKOJOTHUYECKH
1[E€JIECO00Pa3HOr0 TOBENEHUS B OBITY W TPYNOBOH JNESITEIBHOCTH B IEIIAX
COXPAHEHHSI CBOETO 3JI0POBbSI M OKPYXKAIOIIEH MPUPOJHOM Cpelbl, OCO3HABATH
OMACHOCTh BO3JCHCTBUA Ha >KUBBICE OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKHUX
BellecTB, MoHnMas cmbica mokazatens 11K, mosicHITh Ha mpumepax CrnocoObl
YMEHBIICHUS WU MNPEAOTBPALICHHUS KX BpPEAHOTO BO3JCWCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OTPaHUYECHHBIMH BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHHE
MPUMEHTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XMMHWYECKUX SIBIICHUN;

JUISL CHENBIX W CHA0OBHAAIIMX OOYYaIONIUXCS: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHui JI. Bpaiinsa ms 3anmucu XMMHUYECKUX

dbopmyI.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OOImas W HeopraHudeckas
XUMUS OTPa)kKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYECKOH  COCTaBJISAIOIICH
€CTECTBCHHO-HAyYHON KAapTUHBI MHpa, POJM XUMHUUW B TIO3HAHUU SBJICHUU
npuponbl, B (GOPMUPOBAHUM MBINUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(yHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JIsl pEIICHUs TPAKTUUECKUX 3a/1au
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOINEHHUS K CBOEMY 3J0POBBIO W MPHUPOTHOU
cpene;

BJIJICHUE  CUCTEMOM  XHMMHWYECKHUX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloIIre TMOHATUS (XUMHUYECKUM DJIEMEHT, aToM, W30TOoI, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKUCJICHUS, XUMUYECKasi CBSI3b
(KOBaJIeHTHAs, MOHHAS, METAJUIMYECKAas, BOJOPOJIHAS ), KPUCTATUIMYECKas PeIIETKa,
TUANBl ~XUMHUYECKUX  PEAKLUUM, pPacTBOp, DJIEKTPOJIHUTBI,  HEIJEKTPOIUTHI,
AJEKTPOJUTUYECKAsE JIUCCOLMAIUSA, OKHUCIHUTENb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUUYECKON peakiluu, XUMHUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
ANEKTPONIMTUYECKON auccoumanuu, nepuoamyeckunt 3akoH [[. M. Menneneesa,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHUS HEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMUYECKUU SI3BIK XUMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHHUS MPUUYUHHOCTH U
CUCTEMHOCTH XUMWYECKHUX SBJICHUH, (PAKTOJIOTHYECKHE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM HCTOJIb30BAHUH BKHEUIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U NMPAKTUYCCKOU JICITEIBHOCTH YEJIOBEKA;



c(hOPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIC TPU3HAKHA TOHSITHUH,
YCTaHaBJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIME MOHSATHS MPU
ONMMCAaHWH HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY IS
cocTaBlieHHsT (OpPMYJ BEIIECTB M YPAaBHEHMM XMMHYECKUX  pPEAKLUH,
cucreMarnueckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, yIJIEKUCIIBIM Tra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAS! U3BECTh, IUThEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUMN OINpPEAEATh BaJICHTHOCTh U CTENEHb OKUCICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJIEHTHAs, MOHHAsI, METAJNINYECKAsi, BOJIOPOJIHAS]) B COCTUHEHUSX, TUII
KPUCTAINIMYECKON PEIIETKM KOHKPETHOTO BEIlecTBa (aTOMHAas, MOJEKYJSpHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep Cpebl B BOJHBIX paCTBOPAX HEOPraHUYECKHUX
COCIUHCHUM,

c(hOpMUPOBAHHOCTD YMEHHUM yCTaHaBJIMBATh NPUHAJJICKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPeAeNEHHOMY KIacCy/Tpymie
COEJIMHEHUM (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAILJIbl, OKCHJIbl, OCHOBaHUS,
KHUCJIOThI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMbICI MEPUOAMYECKOro 3akoHa [l.
N. MenpeneeBa u I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
Y IIPOTHOCTUYECKYIO (DYHKIIUU;

chOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTteMsl
xuMmudeckux snemeHtoB J[. M. MenneneeBa, uMcnosib3ysd MNOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSICHSIT
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMUMHUYECKHUX 3JIEMEHTOB U MX COEAMHEHUU
1o nepuoAam u rpynnam llepuonnueckoit cuctemMbl XUMUYECKHX 351eMeHToB [1. 1.
Menaeneena;

c(hOpMUPOBAHHOCTh YMEHHMM  XapakTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKMX BEIIECTB  PA3IUYHBIX  KJIACCOB,
MOATBEPkKAaTh CYLIECTBOBAHUE TCHETHUYECKOM CBSI3M MEXKJY HEOPraHUYECKUMU
BEILIECTBAMU C MMOMOUIBI0 YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU I10
pa3IUYHBIM NpPHU3HAKaM (YUCIY M COCTaBY pEarupyrollux BEHIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKHUCIICHHUS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKIuu, yYacTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHM COCTaBJISTh YPAaBHEHUSI PEAKIMUA Pa3IUUHBIX
THUIIOB, TIOJTHBIE U COKpAIIEHHbIE YPAaBHEHUS PEAKIIUM MOHHOTO 0OMEHA, YUUThIBAS
YCJOBUS, TIPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;



cOPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIHEC
KAueCTBEHHBIH COCTaB pAa3UYHBIX HEOPTraHWYECKUX BEIIECTB, paclo3HaBaTh
OTIBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;

c()OPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYLIIHOCTb  OKHCIHTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMNA IMOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOIO OasiaHca
ATUX PEaKLU;

Cc(OPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakiuy OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctus (mpunuun Jle [lartense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHYECKHUE MPOLECCHI,
JeXallue B OCHOBE MPOMBINIJIEHHOTO TMOJYYeHHUS] CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEJICTABICHUNH 00 OOIIMX HAYYHBIX NPUHIUINAX U
HKOJIOTMYECKUX MPOOJIeMaX XMMUYECKOT0 IIPOU3BO/ICTBA;

c()OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHUCIEHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi JIOJs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
pU XUMHYECKUX PEaKIUSIX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOUIMX B PEaKUUU
BEIIECTB, TEIJIOBOro 3(P(eKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUSI SHEPTHH;

c(OpMUPOBAHHOCTh YMEHHM COOMIOAATh MPaBUJIA MOJIH30BAHUSI XUMUYECKON
MOCYJIOM W J1TabOopaTOpHBIM O0OPYJIOBAaHMEM, a TaKKe MpaBWiIa OOpalleHUs C
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSIMH MO BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

cOpPMHPOBAHHOCTh yMEHHUH IUTAHUPOBATH W BBHITIOJNHATh XUMHUYECKHM
DKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOAOPOJA B MPUCYTCTBUU KaTaJIM3aTOpa,
OTIPEJICIICHHE Cpebl PACTBOPOB BEIIECTB C TOMOIIBIO  YHUBEPCAIHHOTO
WHIMKATOPA, BIMSHUE PA3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuMy HMOHHOrO OOMEHA, KaYeCTBEHHBIE pEaKIMU Ha Cyab(aT-, KapOoHAT- U
XJIOPH/I-aHUOHBI, HA KAaTHOH aMMOHHS, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «MeTamey u «HemeTamiby) B COOTBETCTBHHM C TMPABWIAMH TEXHHUKHU
0e30macHOCTH TIPU OOpAIlEeHUHU C BEIIECTBAMHU M JTAOOPATOPHBIM 000pYOBaHUEM,
MPEACTaBIATh PE3YJNbTaThl XWMHYECKOIO OJKCIIEpUMEHTa B (QopMe 3amucu
YpPaBHEHUN COOTBETCTBYIOLIUX peakUuil U (OpMyIupOBaTh BBHIBOJLI HA OCHOBE
ATUX PE3YJbTATOB;

cOPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIMU3UPOBATh XUMHUYECKYIO
uH(OpMAIMIO, TMOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIuu, IHTepHeT U IpyTHX);



chOpPMHPOBAHHOCTh ~ YMEHHH  COONIIOJAaTh  MpaBWja  JKOJOTHUYECKH
1[E€JIECO00Pa3HOr0 TOBENEHUS B OBITY W TPYNOBOH JNESITEIBHOCTH B IEIIAX
COXpPAaHEHMSI CBOETO 3JI0POBbS M OKPYKAKOUIEH MPUPOJHOU Cpenbl, OCO3HABAaTh
OMAaCHOCTh BO3JICHCTBUS HA KUBBIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicit mokazarens IIJIK, moscHATP Ha mnpumepax cHocoObl yMEHBUIEHUS U
MpEeAOTBPAIICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00OYyYaronuXxcsi ¢ OTPAaHUYSHHBIMH BO3MOYKHOCTSIMHU 3JIOPOBBSI: YMEHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJIENBbIX M CJIA0OBUASIIMX OOYYaloIIMXCs: YMEHHE UCIOJIb30BaTh
penbeHO-TOYCUHYI0 cucTeMy oOo3HadeHuit JI. bpains s 3ammucu XUMHUYECKHX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudpoBbIe)
Ne n/m Konrpoabnbie IIpakTuyeckue
NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThbI pecypes:
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKON XUMHH
[Ipenmer opranndeckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTraHUYECKUX COSANHEHUN A. 3
M. bytneposa
Hroro no paszneny 3
Pa3znea 2. YriieBoaopoanbl
2.1 [IpenenbHbIE yIIeBOAOPOABI — AJIKAHBI 2
29 HenpenensHble yriieBoJOPOIBL: AJIKEHBI, 6 1
aJIKaJINEHBI, AJIKUHBI
23 ApoMaTtudecKkue yrieBoaoposl 2
24 IIpupoaHbIE HICTOYHHUKH YITIEBOAOPOIOB U 3 |
ux nepepadoTka
Hroro no pazneny 13
Paznen 3. Kucsiopoacoaep:xamnue oprannieckue coeJuHeHUs
3.1 Crouptsl. Denon 3
39 Anbneruapl. Kap6oHOBBIE KMCIOTHI. 7 ]

Crnoxuble 3(upbl
3.3 YrieBosl 3 2



Hroro no paszneny 13

Pasnen 4. A3oTcoaep:kamye opraHudeckue coeMHeHust

4.1 AMuHBl. AMUHOKHACIIOTEL. benku 3

Hroro no pazaeny 3

Paspnen 5. BeicokoMoJIeKy I pHBIE COeUHEHUSA

5.1 [lnactmaccel. Kayuyku. Bonokna 2

Hroro no paszneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM undposbie
Ne ni/nt P Kontpoannbie IIpakTHuyeckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThl padoThI
pecypcsl
Paznea 1. Teoperuueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKkoH
1.1 u [lepuonnueckas cuctemMa XUMUYECKUX 3
anemenToB 1. 1. Menneneepa
12 Ctpoenue BeniectBa. MHOrooOpasue 4
’ BEIIECTB
1.3 XHWMHWYECKUE PEaKIUU 6 1 1
Hroro no paszneny 13
Pa3znen 2. Heopranudeckast Xumust
2.1 MerTanmbl 1
2.2 Hewmeramnsl 1 1
)3 CBs13b HEOPTAaHUYECKUX M OPTaHUYECKUX )
' BELIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3






HOYPOUYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrtpoubnbsie IIpakTnueckue
n/n Bcero u3y4yeHusi oOpa3oBaTeJIbHbIC
padoThI padoThI
pecypchl
IIpenmeT opraHnnyeckoil XuMuu, ¢é
P P ’ 1 https://m.edso0.ru/9184b457
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE
Teopus CTpOSHUST OPTaHUIECKUX
coequnennit A. M. bytneposa, eé 1 https://m.edsoo.ru/4c74baa7
OCHOBHBI€ ITOJIOKEHHUS
[TpencraBnenue o KaaccupuKaIum
OpTraHUYECKHUX BEIIECTB.
Howmenkiarypa (cucremaruueckas) u 1 https://m.edsoo.ru/d32178fb
TPUBHAJIbHBIE HA3BAHUS
OpraHUYECKUX BELIECTB
AJIKaHbI: COCTaB U CTPOCHUE
. p ’ 1 https://m.edsoo.ru/dbbea761
TOMOJIOTUYECKHUM PsiJT
Meran 1 3TaH — npocTenime
p 1 https://m.edsoo.ru/6edcc394
MIPEICTABUTENH AJIKAHOB
AJIKEHBI: COCTaB U CTPOEHUE
. P ’ 1 https://m.edsoo.ru/6b14aflc
CBONCTBA
OTUJIEH U TIPOINUIIEH — MPOCTEUIINE
P P 1 https://m.edsoo.ru/324d177c
MIPEICTABUTENH AJTKCHOB
[TpakTuueckas padora Ne 1.
«Ilonyuenue 3TueHA U U3YUYECHUE ETO 1 1 https://m.edsoo.ru/d6¢c45517

CBOMCTB»



10

11

12

13

14

Ankanuensl. bytaauen-1,3 u
Metunoyrtaauen-1,3. [lomydenne
CHHTETUYECKOTO KayuyKa U Pe3UHBI

AJIKUHBI: COCTaB U 0COOEHHOCTH
CTPOEHHUsI, TOMOJIOTUYECKUM P,
AneTuieH — npocTerIui
IIPEACTABUTEND AIKUHOB

Brrunciaenus mo YpaBHCHUIO
XHUMHYSCKOM peaKnuu

ApeHbl: OEH30J1 ¥ TOTYOJL.
TOKCUYHOCTH apeHOB

['eneTnyeckas CBSI3b YIIIE€BOIOPOAOB,
MpUHAAJICKANTUX K PA3THYHBIM
KJ1accam

IIpupoaHbIE HICTOYHUKH
YIIE€BOAOPOAOB: IPUPOAHBIH ra3 u
MOy THEIE HEQTSHBIE ra3bl, HEPTH U
MIPOIYKTHI €€ rnepepadoTKu

https://m.edsoo.ru/437f83fa

https://m.edsoo.ru/f25dffed

https://m.edsoo.ru/498fe87b

https://m.edsoo.ru/589d3ddd

https://m.edsoo.ru/bad8c664

https://m.edsoo0.ru/397¢2d83

15

[IpupoHbIE HCTOYHUKH
YIIE€BOAOPOAOB: IPUPOAHBIH ra3 u
MOy THEIE HEQTSHBIE ra3bl, HEPTH U
IPOAYKTHI €€ repepaboTKu

https://m.edsoo.ru/51fade52

16

KonTponbhas pabota mo pazueny
«YTIeBOAOPOABD)

https://m.edsoo.ru/1b2bc1dd

17

18

[IpenenbHbIe OTHOATOMHBIC CTIMPTHI:
MEeTaHOJI U 3TaHoJ. BomopoHas cBs3b

MHOroaroMHsbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TJIULIEPUH

https://m.edsoo.ru/c21487e3

https://m.edsoo.ru/8f6435¢c8
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20

21

22

23

24

25

26

27

28

29

®deHo: CTPOSeHUE MOJIEKYJIBI,
du3HYeCKre M XUMUIECKIE CBOMCTBRA,
MIPUMCHCHUE

Anpaeruapl: GopMaIbAeTUA U
aneTanbIerua. ALIETOH
OnHOOCHOBHBIE NpEeNbHbIE
KapOOHOBBIC KHCIIOTHI: MypaBbHHAS 1
YKCyCHas

[TpakTrueckas padorta Ne 2.
«CBoiicTBa pacTBOpa yKCYCHOM
KHCIIOTBD»

CreapuHOBas U OJICMHOBAs KUCJIOTHI,
KaK MPEJCTaBUTEIN BBICIINX
KapOOHOBBIX KUCIIOT

Mpl1a Kak COJTM BBICIINX KapOOHOBBIX
KHCJIOT, X MOIOIIIEE JEHCTBUE
CrnoxHnble 3(pUpbl KaK TPOU3BOJHBIE
KapOOHOBBIX KUCIOT. ['uaponu3
CJIO’KHBIX 3(pupoB

Kupsl: ruponan3, npuMeHeHue,
OunoJornyeckasi posib >KHPOB
VYraeBoasl: cocTa, Kiaccuukanus.
Baxwneimue npeacraBuTeNu:
III0K03a, PpyKTO3a, caxaposa
Kpaxman u nemnronosa kak
IIPUPOJIHBIE MTOJIUMEPBI

KoHnTtponbHas paboTa mo pasaeny
«Kucnopoaconepxkamiue

https://m.edsoo.ru/5126bc5e

https://m.edsoo.ru/e34544ec

https://m.edsoo.ru/b4el183c2

https://m.edsoo.ru/6¢c86242¢

https://m.edsoo.ru/fe622475

https://m.edsoo.ru/c1685d61

https://m.edsoo.ru/fbb68558

https://m.edsoo.ru/399f1cal

https://m.edsoo.ru/3¢527eb8

https://m.edsoo.ru/d3aelc63

https://m.edsoo.ru/16634947




30

31

32

OpTaHUYECKUE COCTUHEHHUSD/
Bcepoccuiickas nmpoBepouHasi pabota

OO0m1as xapakTepucTuKa
A30TCOAEPIKAIINX OPTaHUIECKUX
coenuHenuii / Beepoccuiickas
npoBepoyHas pabora

AMWHBI: METHJIAMIWH W aHWJIMH

AMWHOKHUCIIOTBI KaK aM(pOTEpPHBIS
OpPTaHWYECKUE COCTUHEHUS, HX
ouoJiornyeckoe 3HaueHue. [lentuapl.
benku kak nmpupogHbIe
BBICOKOMOJICKYJISIPHBIE COSMHECHHUS

https://m.edsoo.ru/d543f4c6

https://m.edsoo.ru/649533ea

https://m.edsoo.ru/54732128

33

34

OcHOBHbBIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM.
IInacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

https://m.edsoo.ru/cec68ba7

https://m.edso00.ru/46729785




11 KJIACC

KoaudecTBO 9acoB 3JIeKTp0HHLIe

Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero u3yuyeHusi oOpa3oBaTebHbIE

padoThI padoThl pecypes:

X €CKHI j1eMEHT. ATOM.
VMITACCIIH SJICMEHT. ATOM 1 https://m.edsoo.ru/d276bd7b

DneKTpoHHasi KOHPUTYpalys aTOMOB

[Tepuonnueckuii 3aKOH U
[Iepuoanueckas cucTeMa XUMHYECKUX

anemeHToB 1. . MeneneeBa, ux CBS3b 1 https://m.edsoo.ru/143e2df7
C COBPEMEHHOM TEOpHUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKUX DJICMCHTOB U UX

coe eHHH 110 a epHoIaM.
JIMTICHII IO TPYIIIIAM H HEpHOMaM 1 https://m.edsoo.ru/9a519a98

3HaueHUe NEepUOINYECKOr0 3aKOHA U
CUCTEMBbI XUMHUYECKHUX d1eMeHTOB J[. 1.
MeHeneesa B pa3BUTUU HAYKU

Crtpoenue BeriecTBa. XuMUUYECKast

CBJs3b eé BUIbI., MCXaHU3MbI
’ JIEL, 1 https://m.edsoo.ru/1 LedbbSf

00pa3oBaHMs KOBAJCHTHOM CBSI3H.
Bomopoanas cBs3b

BanenTHOCTS.
DJIEKTPOOTPULIATENBHOCTh. CTENEHb

1 https://m.edsoo.ru/1c7e4ba9
OKHCJeHus. BemecTBa MOJIEKYISIPHOTO

1 HEMOJICKYJIIPHOTO CTPOCHHA

TloHsaTHE O MUCIEPCHBIX CUCTEMAX.
o p 1 https://m.edsoo.ru/f615e37b

HcTuHHBIE ¥ KOJUIOWIHBIE PACTBOPBI.




MaccoBas 1011 BEllleCcTBa B pacTBOpC

Knaccudukanus u HOMEHKIATypa
HEOPraHMYECKUX COCIMHEHUH.
['eneTnyeckast CBSI3b HEOPraHUYECKHUX
BEILIECTB, Pa3IUYHBIX KJIACCOB

Knaccudukanuss XuMuueckux peakiuia
B HEOPraHUYECKON U OPTraHUYECKOU
XUMUHU. 3aKOH COXPAHEHUS MACChI
BEIIIECTB; 3aKOH COXPAHCHUS U
MpEBPAIICHUS SHEPTUU TIPU
XUMUYECKUX PEAKIUAX

CkopocTts peakmun. O0paTumMbie
peakimu. XUMHUYECKOE paBHOBECHE

https://m.edsoo.ru/bbflfc12

https://m.edsoo.ru/737884fd

https://m.edsoo.ru/1677f4be

10

[IpakTnueckas padora Ne 1. «BausHue
pa3n4HbIX (AKTOPOB HA CKOPOCTb
XUMHYECKON PEaKIum»

https://m.edsoo.ru/e6327ff2

11

12

13

14

DNEKTPOIUTUYECKAs AUCCOLUALIHSL.
[ToHsiTHE O BOAOPOJHOM ITOKA3aTEeIIEe
(pH) pactBopa. Peakuiuu noHHOTO
oOMeHa. ['uaponu3 opraHM4ecKux u
HEOPraHMYECKUX BEIIECTB
OKUCIUTEIBHO-BOCCTAHOBUTEILHEIE
peakuuu. [TonsTue 06 3nexkTpoan3e
pacriaBoB U pacTBOPOB coJieit
KonrponsHas padorta no pasueiy
«TGOpeTI/I‘-IeCKI/IC OCHOBBI XUMHUN))
MerTainbl, UX MOJI0KEHUE B
[Tepuoanueckoit cucTteMe XUMUYECKUX

https://m.edsoo.ru/3234384a

https://m.edsoo.ru/d19df513

https://m.edsoo.ru/42a9681d

https://m.edsoo.ru/3a6bf2a9




15

16

17

anemenToB 1. 1. Menaeneepa u
0COOEHHOCTH CTPOEHUSI aTOMOB.
OO0mue puznyecKkue CBOMCTBa
METaJIJIOB

CrtaBel METAJLIOB.
DNEeKTPOXUMHYECKUH Psi/i HAMIPSKEHUI
METAJIJIOB

XHUMHUYECKHE CBOMCTBA BaKHEHUIITNX
METaJUIOB (HATPHUH, KaJaui, KalbIUH,
MarHui, aIFlOMUHUIN) U UX COCTMHEHUN

XHUMUYECKUE CBOMCTBA XpOMa, MEJU U
HUX COCOUHEHUU

https://m.edsoo.ru/9cb465ac

https://m.edsoo.ru/4e8bc6bfd

https://m.edsoo0.ru/2393964e

18

19

20

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a
1 UX COCTMHECHUH

[Tpaktuyeckas padora Ne 2. "Pemenue
HKCHEPUMEHTAIBHBIX 33134 110 TEME
«Meramabsn"

Hewmeramibl, ux monoxxeHue B
[Tepuoauueckoit cucreMe XUMUYECKUX
anemenToB . 1. Menaeneepa u
0COOEHHOCTH CTPOCHHS aTOMOB

https://m.edsoo.ru/2e9896ea

https://m.edsoo.ru/41538b94

https://m.edsoo.ru/d14bd5a6

21

®u3nYeCcKre CBOMCTBA HEMETAJIOB.
Annorponusi HEeMETaJUIOB (Ha pUMepe
KHCIIopoJia, cephl, hocdopa u
yriepoja)

https://m.edsoo.ru/41a85f4f

22

23

XUMHUUYeCKHEe CBOMCTBA TaJIOTCHOB,
CepBl U UX COSTUHEHUN

XUMHYECKHE CBOMCTBA a30Ta, pocdopa

https://m.edsoo.ru/e6735ca4

https://m.edsoo.ru/e359a2eb




24

25

26

27

28

29

30

31

32

U UX COSIUHCHUN

XHUMHAYECKHE CBOMCTBA yrieponaa,
KpEMHUA U UX COCI[I/IHGHI/Iﬁ

[IpuMeHeHne Ba)XHEUIINX HEMETAIIOB
" UX COeTMHEHUH

O0001IeHrEe U cCUCTeEMAaTH3aIis SHAHUH
no TeMe «HemeTtannsy. BeraucieHus
10 YPABHEHUSM XMMHYECKUX PEAKIUN
Y TEPMOXUMHYECKHUE PACUETHI

[IpakTnueckas padota Ne 3. «Pemienue
AKCIIEPUMEHTAJIbHBIX 33/a4 110 TeME
"Hemeranmsl"»

KontponbHas pabota mo temam
«Metamaey n «HemeTamieny

Heopranuueckue u opraHndecKue
KHUCJIOTHI. HeOpFaHI/I‘IeCKI/IC u
OpraHUYeCKHue OCHOBAHUS

AMdoTepHbIC HEOpTraHUYECKHE U
OPraHUYECKUE COCTUHEHUS.
['eneTnueckas CBsI3b HEOPTAHUYECKUX U
OPraHUYECKUX BEILECTB

Poabs xumum B obecrieueHun
JKOJIOTUYECKOH, SJHEPreTUIECKON 1
MUIIEBON 0€30TTaCHOCTH, PA3BUTHH
MCOAUIIHBI

[IpencraBnenus o0 oOIMIMX HAYYHBIX
MPUHIUITAX TIPOMBIIUIEHHOTO
TIOJTyYCHHUST B)KHEHTIINX BEUIECTB

https://m.edsoo.ru/ef3a5687

https://m.edsoo.ru/e232a911

https://m.edsoo.ru/539f71b8

https://m.edsoo.ru/d93381a5

https://m.edsoo.ru/842abce9

https://m.edsoo.ru/d9ddcc76

https://m.edsoo.ru/9c4d7af9

https://m.edsoo.ru/9173971d

https://m.edsoo.ru/bcal 6d6f




3 YenoBek B MUpE BEILECTB U
MaTepUaioB

34 XuUMUA U 310pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34

https://m.edsoo.ru/7ccc2b22

https://m.edsoo.ru/e992867a







IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMoro
pe3yJbTara

1

1.1

1.2

1.3

1.4

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

Teopernueckrie OCHOBBI OPraHU4ECKON XUMHH

CdopMUpPOBAaHHOCTh MPEJACTABICHUN O XHMHYECKOW COCTaBJIAIOMICH
€CTECTBEHHOHAYYHOM KapTUHbI MHpA, pPOJM XHMUU B [O3HAHUH
SBIIGHUH TIPUPOIBI, B (POPMHUPOBAHUHM MBIIUICHUS U KYJIbTYpPbI
TUYHOCTH, €€ (YHKIMOHAIBLHON TPaMOTHOCTH, HEOOXOTUMOM ISt
pelieHus] MPAKTHYECKUX 3a7ad M OKOJOTHYECKH OOOCHOBAHHOTO

OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO U MIPUPOIHOI cpesie

Brnanenne cucteMoil XMMHYECKMX 3HAHMM, KOTOpass BKJIFOYAET:
OCHOBOIIOJIararoIIne TIOHSTHUSA (Monekyna, BaJICHTHOCTb,
3IEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKasi CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA OO0BEM, YTIEPOAHBIA CKETeT,
byHKIMOHAIbHAS ~ Tpynma,  pagukai,  H30Mepus,  HM30MEpHl,
TOMOJIOTUYECKUA PsZl, TOMOJIOTH, VYTJIEBOJOPOAbI, KHUCIOPOI- H
a30TcofepKalllie COCAUHEHUS, OWOJIOTMYECKHM AaKTHBHBIC BEIIECTBA
(yrieBompl, KHUPHI, OCIKH), MOHOMEp, MOJUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOpPUHU U 3aKOHBI (Teopus
XUMUYECKOTO CTpPOEHMsI opraHnuueckux BemectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYCCKUHN SI3BIK XUMUH, (DAKTOIOTHUECKHE
CBEICHMS O CBOMCTBAaX, COCTaBe, MOJIYYECHHUH H OE30IMacHOM
UCIONIb30BAHUU  BAXKHEHMIIMX HEOPraHWYEeCKHMX U  OpPTraHUYEeCKUX

BELIECTB B ObITY M MPAKTUYECKOM IEATEIHHOCTH YeIOBEKa

ChopMHupoBaHHOCT, yMEHHMH BBIABIATH XapaKTEepHbIE IPU3HAKU
MOHATUM,  YCTAaHABIMBATL  UX  B3aWMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME IIOHATHS IIPU OINKMCAHMM COCTaBa, CTPOCHUSA U

MPEBPALLIECHUN OPraHUYECKUX COEAMHEHUIN

c(hOpPMUPOBAHHOCTh YMEHUU HCIIOJIb30BATh XUMUYECKYI0 CHMBOJIHKY
JUIS COCTaBIICHUSI MOJIEKYJSIPHBIX M CTPYKTYpHBIX (pa3BEpHYTOM,
cokpauiéHHON) (OpMya OpraHMYECKUX BEUIECTB U ypaBHEHUU
XUMHUYECKHUX PEAKIHM, U3rOTaBINBATH MOJEIIN MOJIEKYJI OPraHUYECKUX
BEILECTB U1 WUIIOCTPALUU UX XMUMHYECKOTO U MPOCTPAHCTBEHHOIO

CTPOCHUA



1.5

1.5

ChopMUpOBAaHHOCTP ~YMEHHUW  YCTAaHABJIMBATh  MPUHAJICKHOCTH
HU3YUYCHHBIX OPraHMYCCKHUX BCHICCTB II0 HMX COCTABY U CTPOCHUIO K
onpenenéHHOMY Kilaccy (Tpymrme) COeAMHEHUH  (YIJIEBOJIOPOIBI,
KHUCJIOPOJ ¥ a30TCOJCPIKAIMe COCIUHEHHsI, BBICOKOMOJICKYIISPHBIC
COCJMHEHUs), JlaBaTh WM  Ha3BaHWs 10  CHUCTEMaTHYECKOW

Homenkiarype (IUPAC)

CpopMUpOBaHHOCTH YMEHHSI OMPEACNIATh BHJBI XUMHUYECKOW CBSI3U B

OpPraHUYECKUX COEAMHEHHUAX (OAMHAPHBIE U KPaTHBIE)

1.6

2.1

22

23

24

ChopMHpOBaHHOCT,  YMEHHUSI TNPUMEHATH: IOJOXKEHUS  TEOpUHn
CTpoeHHUsl opranuueckux BemiectB A.M. BytnepoBa mist oObscHEHHS
3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH

COXpaHCHHUA MacCChI BEIICCTB

VYrneBomopoasl.  Kucnoponcoxepxkampe  u - a3oTconepiKaiiue

OpPraHN4€CKUC COCINHCHUA. BBICOKOMOJ'ICKy.TIHpHBIe COCAMHCHUS

ChopMUpPOBAaHHOCTP YMEHHMH TPUBOIAUTH TPUBHAIBHBIC Ha3BaHUS
OTJIETTLHBIX OPTaHWYECKUX BEHIECTB (ITHIICH, TPOIWJICH, AaleTHJICH,
STHJICHTIINKONb, TIHIEPUH, (eHon, Qopmanbaerun, ameranbIerui,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAs KHUCJIOTA,
CTeapuHOBasl KHUCIIOTa, TJIIOKO3a, (PpyKTO3a, Kpaxmal, IeJIIi03a,
TJIALMH)

ChopmupoBaHHOCT, yMEHMI XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢u3nyecKkne ¥ XUMHUYECKHUE CBOWCTBA THUIHYHBIX IPECTABUTEICH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIeCTB (METaH, JTaH, JITHUJICH,
MpOMWICH, aleTuieH, OyramueH-1,3, metmnOyraauen-1,3, OeHzomn,
METaHOJI, 3TAHOJ, ITUJICHTIUKOJb, TJIHICPUH, (EHOJI, aleTalbIerHI,
MypaBbHHAsS M YKCyCHasi KHCJIOTHI, TJIOKO3a, KpaxMmaJj, IeJUT0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

ChopmupoBaHHOCTH yMEHHS WILTIOCTPUPOBATh TEHETUYECKYIO CBS3b
MEXKJy  TUIHYHBIMM  TPEACTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OPraHMYECKUX BEIIECTB YPABHEHUAMU COOTBETCTBYIOIINX XUMUYECKUX

peaKuii ¢ UCIIOIB30BAHUEM CTPYKTYPHBIX (POpMYII

CdhopmupoBaHHOCTH yMEHUs XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPhsI (HEPTH, MPUPOIHBINA Ta3, YroJib), CIIOCOOBI UX

nepepaboTKU U MPAKTUYECKOE IPUMEHEHHE MTPOTYKTOB IepepadoTKU

XUMHUA U KU3HL. PacuéTrl

3.1

ChopmupoBaHHOCTH YMEHUH BIIAJIECTh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOAAax HAYYHOTI'O IMO3HAHHs, UCIIOJL3YCMBIX B XUMUU IIPU U3YUCHUHN



BEIIECTB W XUMHUYECKUX SBJICHUN (HAOMIOIEHHME, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), UCII0JIb30BATh CHUCTEMHBIE
XUMUYECKAE 3HAHUA I TPUHIATHS PEHICHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYAlHAX, CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHUCM

3.2

ChopmupoBaHHOCT, yMEHHI COONOJATh TpaBHIA TOJB30BaHUS
XUMHUYECKON MOCynoil u 1abopaTopHbIM OOOPYIOBaHHEM, a TaKXKe
npaBuja oOpalieHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU

10 BBIINIOJTHCHUIO J'Ia60paT0pHI>IX XUMHNYECKUX OIIBITOB

33

34

3.5

3.6

11 KJIACC

Kon
NpoBepsieMoro

CdopMUpOBaHHOCTH YMEHHM IJIAHUPOBATH M BBIMOJIHATH XUMHUYECKUN
HKCHEPUMEHT (MPEBPALICHUSI OPTAaHUYECKUX BEILECTB MPU HarpeBaHUM,
MOJIyYeHHE 3TUJIEHA U U3YUYEHHE €0 CBOWCTB, KAUYECTBEHHBIEC PEaKIUH
OpPraHWYeCKUX BEUIECTB, JICHATypalnus OEJIKOB MpH HarpeBaHHH,
[[BETHBIC pPEaKIUU OEJIKOB) B COOTBETCTBHM C TPABHIAMH TEXHUKHU
0e30macHOCTH TpH OOpallleHMH C BENIECTBAMU M JIA0OPATOPHBIM
000pyIOBaHUEM; IPE/ICTAaBIATh PE3yJIbTATHI XHMHYECKOTO
JKCIIEpUMEHTa B (OpPME 3amicH YPaBHEHHH COOTBETCTBYIOIIUX

peakiuii 1 GopMyIHPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTAaTOB

ChopmupoBaHHOCTH YMEHHM MPOBOIUTEH BHIYUCICHUS [0 XUMUYECKUM
ypaBHEHHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WU
MIPOJYKTa PEaKIUy 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO

N3 UCXOOHBIX BCUICCTB UJIU IPOAYKTOB peaKI_II/II/I)

CdhopmupoBaHHOCTD yYMEHUU KPUTHYECKH aHAJIIM3UPOBATh
XMUMUYECKYI0 MH(pOpMAIMIO, IOJIy4aeMyl0 M3 Pa3HbIX HCTOYHHKOB

(cpeactBa MaccoBoii nH(popmMaluu, cetb UHTEpHET U Apyrue)

CchopMupoBaHHOCTh yMEHUH COOIOAATh MpaBWiIa 3KOJOTMUYECKH
11eJ1IeCO00pa3HOro MOBENEHHUsI B OBITY W TPYNOBOW JESITEIBHOCTH B
LEIAX COXPAaHEHMsI CBOETO 3/J0pPOBbS U OKPYXKAIOWEH IPUPOAHOU
Cpelpl, OCO3HaBaThb OMACHOCTb BO3JCHCTBUS HA JKUBBIE OpPraHHU3MBI
OIIpEeNENEHHBIX OPraHNYECKUX BEIIECTB, IOHUMas CMBICI IOKa3aTels
[IAK (upenenbHO JAONYCTUMON  KOHIEHTpAlMM), MOSICHATh Ha
pUMepax crnocoObl YMEHBIICHHUS U MPEIOTBPALLEHUS UX BPEIHOIO

BO3HCﬁCTBHH Ha OpraHuim 4CJIOBCKa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeIbHOM NPOrpaMMBbI CpeIHero 001ero 0opa3oBaHus




pe3yJjbTarta
1

1.1

TeopeTnyeckrue OCHOBBI XUMUHU

Bnanenne cuctemMoil XMMHMYECKMX 3HAHUM, KOTOpPAs BKIIFOYAECT:
OCHOBOIIOJIATAIOIINE  TMOHATHS  (XMMHUYECKHH  DJIEMEHT,  aTOM,
3JICKTpOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTATM aTOMOB,
WOH, MOJIEKYJIa, BAJICHTHOCTb, JJIEKTPOOTPHUIIATEIILHOCTh, CTEIECHb
OKHUCJICHUS, XUMHYECKas CBS3b, MOJIb, MOJISIpPHAs Macca, MOJISIPHBIN
00BEM, KpUCTAJUIMYECKasl pEeHI€TKa, TUIBl XUMHUYECKUX pPeakluit
(OKHCITUTEIPHO-BOCCTAHOBUTENIBHBIE, 9K30- M SHIOTEPMHYECKHE,
peakuMu HMOHHOTO OOMEHa), PacTBOpP, DJIEKTPOJUTHI, HEIICKTPOJIUTHI,
JJEKTPOJIUTUYECKAsE ~ TUCCOLMALUS, OKUCIMTENIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHYECKOW PEaKIuu, XMMHYECKOE PABHOBECHE); TEOPUU W
3aKOHBI (TEOpHsS DJIEKTPOJUTHYCCKOW auccornuanyu, llepuoamueckuii
3akoH [I.M. MeHneneeBa, 3aKOH COXpPaHEHHSI MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKHUH SI3bIK XUMHH, (PAaKTOIOTHUYECKUE CBEICHUS O CBOMCTBAX,
coCTaBe, TMONYyYEeHHMH U O€30MacHOM HCIOIb30BAHUM BaKHEUIINX
HEOPTaHWYECKUX BEIIECTB B OBITY M TPAKTHUECKON ACSITEILHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCT, yYMEHHUN BBISBISATH XapaKTepHble MNpPHU3HAKU U
B3aUMOCBSI3b M3YyYECHHBIX IIOHATHUM, IHPUMEHATH COOTBETCTBYIOILIUE
IIOHATUS IIPU ONKMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKHUX
BEUICCTB M MX IPEBPAILEHUN; BBIABIATH B3aUMOCBSI3b XHMHUYECKUX
3HAHUU c MOHATUSAMHU u MIPEACTABICHUAMU IpYTux

C€CTCCTBCHHOHAYYHBIX IPEIAMCTOB

1.3

Bnagenue OCHOBHBIMH METOJAMH HAy4YHOTO TMO3HAHUS BELIECTB U
XUMHUYCCKHX sBIICHUH (HAOMIONCHWE, W3MEPEeHHUEe, JKCIICPHUMEHT,

MO,[[CJII/IpOBaHI/IC)

1.4

1.5

1.6

ChopMHUpOBaHHOCT, yYMEHHN ONPEACIATh BaJCHTHOCTh H CTEIICHBb
OKHUCJIGHUS XUMHUYECKHX DJJEMEHTOB B COCIUHEHHSIX Pa3TUYHOTO
coCcTaBa, BHJ  XHMHUYECKOW  CBSI3M  (KOBAJICHTHAs,  WOHHAs,
MeTaJUTH9YecKas, BOJAOPOIHAS) B COCIUHEHUSIX, THIT KPUCTALTUICCKON
pEIIETKH KOHKPETHOTO BEIecTBa (aTOMHAs, MOJCKYJIsIpHas, WOHHAS,
MeTayuThIecKas)

ChopMupoBaHHOCT YMEHHI OMPEACIATh XapaKTep CPeIbl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTMHEHUH

ChopmupoBaHHOCTE ~ YMEHHUS  KJIacCU(UIUPOBATH  XUMUYECKUE
pEaKIMU M0 Pa3InYHBIM TPU3HAKAM (YUCITY M COCTaBY Pearupyroux

BEIICCTB, TEIIOBOMY J((dEKTy peakiuu, W3MEHEHHUIO CTeleHeH




OKHUCJIGHUS  DJIEMEHTOB,  OOpaTUMOCTHM  pEakUud,  Y4YacTHIO

KaTaam3aTropa)

1.7

1.8

ChopMHpPOBAaHHOCTL YMEHHH COCTaBISATH ypaBHEHUS  PEaKIU
pPa3JIMYHBIX THUIIOB, IIOJHBIE M COKpALIEHHBIE YPABHEHUS pPEaKLUU
MOHHOTO 0OMEHA, YUUTHIBAs YCIOBUS, IPH KOTOPBIX 3TH PEAKIIMH UIYT
710 KOHIIA

CdopmupoBaHHOCT, YMEHUH MPOBOJUTH PEAKIUU, MOITBEPIKIAIOLINE
KayeCTBEHHBI COCTAaB  PA3IMYHBIX HEOPTaHUYECKUX  BEIECTB,
pacrio3HaBaTh OIIBITHBIM HYTéM HOHBI, NPUCYTCTBYIOIIUC B BOJHBIX

PacTBOpaxX HCOPraHNYICCKUX BCIICCTB

1.9

1.10

1.11

CpopMHUPOBAaHHOCTh YMEHUW PaCKpPBIBATH CYIIHOCTh OKHCIHTEIIBHO-
BOCCTAHOBUTEJIbHBIX peakuui IOCPEICTBOM COCTaBJICHUS

ANEKTPOHHOTO OallaHca TUX peaKlui

CdopmupoBaHHOCT, yMEHHN OOBSCHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakIuy OT Pa3InYHbBIX (aKTOPOB

ChopMupoBaHHOCTb ~yMEHUH  OOBACHATH  XapakTep CMELICHHUs
XUMHYECKOTO PAaBHOBECHS] B 3aBUCHMOCTH OT BHEIIHETO BO3JIEHCTBHUS

(mpuaIMn Jle [latensbe)

OO61as u HeopraHuyeckasi XuMHUs

2.1

2.2

2.3
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ChopMHUpOBaHHOCTh YMEHHH pacKpbiBaTh CMbICT [lepuogudeckoro
3aKoHa J.N. Meunpgeneena u JIEMOHCTPUPOBATH ero
CUCTEeMATH3HUPYIONIYI0, OOBSICHUTEIbHYID H  MPOTHOCTUYECKYIO
byHKIMHA

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJieMeHTOB 14 mnepuonoB Ilepmoanueckoit
cuctemMbl xuMuueckux dnemeHToB J[.M. MeHnneneeBa, HCHONb3ys
MOHATUSL  «S-, p-, d-dJEKTPOHHBIC OpPOUTANIN», «IHEPIeTHUECCKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHsI  CBOMCTB
XUMUYECKHUX 3JIEMEHTOB M MX COEAMHEHUH MO Mepuojam U Irpynmnam

[Tepronnueckoit cuctemsl xumuieckux 3aeMeHToB .M. Menneneesa

ChopMHUpPOBAaHHOCThL YMEHHH XapaKTepu3oBaTh (OMUCHIBATH) oOIIHe
XUMHUYECKHE CBOMCTBA HEOPTAaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MMOATBECPKAATH CyHICCTBOBAHUC TeHETUICCKOU CBs3H1 MCKIAY
HCOPTraHN4YCCKUMU BeIIeCTBaAMH C IIOMOIIIBIO ypaBHCHI/Iﬁ

COOTBCTCTBYIOIIUX XUMHNYCCKHX peaKuHﬁ

ChopmMupoBaHHOCTh ~ YMEHUH  yCTaHABIMBATH  MPUHAIJIEKHOCTH

HCOPraHNYCCKUX BCHICCTB IIO HUX COCTABY K OHpe,I[eJ'IéHHOMy KJI1acCy




(rpymre) coeiMHEeHUN (MPOCThIe BELIECTBA — METAJUIBI U HEMETAJJIbl,

OKCH/JIbI, OCHOBAHUS, KHCIIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHUH MCIOJIB30BaTh XMMUYECKYI0 CHUMBOJIHUKY
JUIs  cOCTaBleHHs (OpPMYJ BEIIECTB M YPaBHEHUH XHUMHYECKHX
peakuuii, cuctemarnueckyro HomeHkiarypy (IUPAC) u tpuBuaibHble
Ha3BaHMs OTAEJIbHBIX HEOPraHMYeCKUX BelecTB (yrapHblil ras,
VIJEKUCHIbIA ra3, aMMMaK, TaméHasi W3BECTb, Herami€Hasi H3BECTb,

MUTHEBAsI COJIA, TUPUT U JPYTHE)

2.6

2.7

2.8
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3.1

CdopmupoBaHHOCT, YMEHUH XapaKTepH30BaTh (ONMUCHIBaTH) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEILECTB Pa3INYHbIX KJIACCOB,
NOJATBEP)KJaTh  CYIIECTBOBAHME  TIEHETHYECKOM  CBSI3U  MEXIY
HEOPraHWYeCKUMHM  BEIIeCTBAMM  C  [OMOINBIO  ypaBHEHHH

COOTBETCTBYHOIINX XUMHUYCCKUX peaKquI

ChopMHUpPOBAaHHOCTh YMEHUH TUTAHUPOBATH U BBITTOTHATH XUMHUYECKUN
IKCIIEPUMEHT (pa3j0KE€HHUE TMEPOKCHIA BOJAOPOJAa B MPUCYTCTBUU
KaTajau3aTopa, OIpEeIelIeHHE CPEeAbl PACTBOPOB BEIIECTB C MOMOUIbIO
YHHUBEPCAJIbHOTO WHAMKATOPa, BIUSHUE pPAa3IUYHBIX (AKTOPOB Ha
CKOpPOCTh ~XMMHYECKOM peakluu, peakud HOHHOTO oOMeHa,
KaueCTBEHHBIC PEAKIMH Ha CyJib(aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTUOH aMMOHHS, PELIEHUE SKCIEPUMEHTAJbHBIX 3aJad 10 TeMam
«Metamnbe» u «HemeTannas») B COOTBETCTBUU C MPABHIAMU TEXHHUKHU
0e30MmacHOCTH TpU OOpalleHHH C BelleCTBaMH U J1a0OpaTOpHBIM
000pyA0BaHKEM; MIPEICTABISTH pe3yabTaThl XUMHUYECKOTO
JKCIIEPUMEHTa B (OpME 3alHMCH YpPaBHEHUH COOTBETCTBYIOIIHX

peakuuii 1 GopMyJIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB

ChopMupoBaHHOCT, YMEHHI COONIONATh TpaBWIA IOTH30BAHUS
XUMHUYECKOH TMOCYZ0oH M Ja0OpaTOpPHBIM 00OpyIOBaHHEM, a TaKXKe
npaBmiia OOpaIIeHusl ¢ BEIIECTBAMHA B COOTBETCTBUU C MHCTPYKITUSIMU

I10 BBIITOJTHECHUTIO na60paToprlx XUMHUYCECKUX OIIBITOB

CdopMupoBaHHOCTH YMEHHI XapaKkTepHu30BaATh XUMHYECKHE
IPOLECCHI, JEKalle B OCHOBE MPOMBIIUIEHHOTO MOJXYYEHHUsS] CEpHOM
KHUCJIOTHI, aMMHaKa, a Takke cHOpPMHUPOBAHHOCTH IMPEACTABICHUI 00
oOIIMX HAy4YHBIX MPHUHLIMIAX M  SKOJOTHYECKHX  IpobieMax

XUMHUYECKOTO MMPOU3BOJICTBA
XUMHSA U KU3Hb. PacuéThl

ChopMHUpPOBAHHOCTh TPENICTABICHUH O XWMHYECKOW COCTABJISIONIEH

GCTeCTBeHHOHay‘-IHOI\/'I KapTUHbBl MHpa, PO XUMHU B TIO3HAHUU
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3.5

SABJICHHA TIpUpOABl, B (OPMHPOBAHUMU MBIIUICHUS W KYJbTYpPBI
AUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM s
pemieHusT TPAKTUYCCKUX 3a7a4 U HKOJOTHYECKH O0OOCHOBAHHOTO

OTHOIIIEHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdhopmMupoBaHHOCTD YMEHUU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, IOIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOi KOMMYHMKAIIUH, C€Th VIHTEpHET U JpyTrue)

CchopMupoBaHHOCTb yMEHUH COOMIOJATh MpaBUIa HKOJIOTHYECKU
1es1ecoo0pa3Horo MoBeNEHHs B OBITY W TPYAOBOW NEATEIBHOCTH B
LEIAX COXPAaHEHMS CBOETO 3J0POBbs M OKPYXKAIOLIEH NPUPOIHOU
Cpelbl

Oco3HaBaThb OMACHOCTh  BO3JEHCTBUS HAa JKUBBIE OPraHU3MBbI
OINpeACIEHHBIX BELIECTB, TOHUMasl cMblch nokasarens [1/IK, noscuaTe
Ha MPUMeEpPax CrocoObl YMEHBIICHUS U MPEJOTBPALICHUS UX BPEIHOTO

BOSHeﬁCTBHH Ha OpraHus3M 4€JI0BCKa

CdopmupoBaHHOCTH YMEHHHA MIPOBOANTH BBIYHCIICHHS C
UCIIOJIb30BaHUEM TIOHSTHS «MAaccoBasi JIOJS BEIIECTBA B PAaCTBOPE,
O6’béMHLIX OTHOILIIEHUU TIa30B Opru XUMHYCCKUX PCAKOUAX, MACChI
BEIECTBA WJIU O00BhEMA Ta3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA,
mMacce Wwin 00BbEMY OJHOTO W3 YYacTBYIONIMX B PEaKIMH BEIIECTB,
TeIrI0BOro 3(Qexra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl

BCIICCTB, NMPCBPAIICHHA U COXPAHCHUSA SHCPIrun



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

Kon
1

1.1

IIpoBepsieMblii JJIEeMEHT COACPKAHUSA
TeopeTnyeckrue OCHOBBI OPraHMYE€CKON XUMHH
[IpenmeTr opraHMuecKOM XMMHH: €€ BO3HUKHOBEHHWE, Pa3BUTHE U 3HAUEHUE B

MOJIYUYCHHNH HOBBLIX BCHICCTB WM MATCPHAJIOB. Teopml CTPOCHUSA OPraHUYCCKHUX

coequHennit A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

1.3

CrpykrypHble (OpMYJIBl OpPraHUYEeCKHX BemecTB. [ omMosorus, w3oMepus.
XuUMHUYecKasi CBSI3b B OPraHUYECKUX COEAMHEHUSX — OJUHApPHBIE M KpaTHbIE
cBs3u. [IpencraBienne o KiaccuUKAIMA OPTaHUIECKUX BEIECTB

Homenknarypa opraHMyeckux COEIMHEHUN (cHCTeMaTH4ecKas) U TPUBUATbHbBIC

Ha3BaHUS BaXKHEUIIINX Hpe)ICTaBHTGHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

Yri1eBo10posl

2.1

2.2

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PsAA. MeTaH U 3TaH — npocTenmne
MPEJICTABUTEIIM ANTKAaHOB: (DU3MYECKHE HM XUMHUYCCKHUE CBOWCTBA (pEakiuu

3aMCIICHUA U FOpeHI/Iﬂ), HaxXO0KACHUEC B IPHUPOAC, IMOJTYYCHNUE U IPUMCHCHUC

AJIKEHBI: COCTaB U CTPOEHUE, I'OMOJIOTMUECKUH psf. DTWIEH M NPONWIEH —
NPOCTEUIINE TNPEICTAaBUTEIN AIKEHOB: (U3MUECKHE W XUMHUECKHE CBOMCTBa
(peakuuy TMIPUPOBaHUSA, TaJOT€HUPOBAHUSA, TUAPATALUU, OKHCIEHUS U

MOJIMMEPU3AIIH ), TOTyUYE€HUE U IPUMEHEHHE

2.3

Ankanuensl: Oytamamen-1,3 u wmetunOyramueH-1,3: cTpoeHHe, BaKHEHITHE
XUMHUYECKHE CBOMCTBA (peakius mojaumepusanun). [lodydyeHne cCMHTETHYeCKOro

Kay4dyKa U PE3UHBI
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2.5

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYCCKUN psll. AICTHIICH —
MPOCTEHIINK TIPEICTABUTENIb AJIKHHOB: COCTaB, CTpOCHHE, (U3HUECKUe U
XUMUYECKHE CBOMCTBA (peaKIMu TUAPUPOBAHUS, TAIOTCHUPOBAHUS, THIpATAIUH,

TOpPEHMUsI ), TOTyUYeHUE U IPUMEHEHHE

Apenbl. beHson: coctaB, cTpoeHue, (U3MYECKHE U XMMHUYECKHE CBOMCTBa
(peakiyy raoreHupoBaHMs U HUTPOBAHUs), NOJyUYeHHUE U IpUMeHeHue. Tomyout:
coCTaB, CTpOeHue, (u3Mueckue U  XUMHYECKHE CBOHCTBA  (peakiuu
raJJOTeHUPOBAaHUS M HUTPOBAHMA), IMOJy4Y€HHE M HpHUMEHeHHe. TOKCHYHOCTh
apeHOB. l'eHeTHuecKas CBS3b MEXAY YIVIEBOJOPOJAaMHU, NPUHAJIEKAIIUMU K

Pa3IMYHBIM KJ1acCaM

2.6

[Ipupoanbie HCTOUHUKH YTIIeBOAOPO0B. [IpupoaHblil ra3 u nonyTHele HEPTIHbIE



ra3el. Hedth 1 e€ mpoucxoxaenune. CriocoObl mepepaboTKu HEPTH: MEPEroHKa,
KPEKHUHI (TepMHUYECKHM, KaTaquTHueckuil), muponus. [IpoaykTel mepepaboTku
He(pTH, UX NPUMEHEHHE B MPOMBIIUICHHOCTH ¥ B ObITy. KamMeHHBI yroms u

MIPOJYKTHI €0 mepepadoTKu

3.1

Kchopoz[coI[epmamHe OpraHn4YcCKuC COCINHCHUA

[IpenenvHBIE OJHOATOMHBIE CIIUPTHI. METAaHOM U 3TAHOJ: CTPOCHHE, (PUINISCKUE
U XUMHYECKHEe  CBOWCTBAa  (peakIMM C  aKTUBHBIMM  METaJUlaMu,
raJloreHOBOJIOPOJIaMHU, TOpPEHUE), MpUMEHEHHE. BoIOpOoaHBIE CBSI3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME METaHOIAa M 3TaHOJIa Ha OpPraHU3M YeJIOBEKa.
MHoroaromMHbie CIIUPTHL. ITHICHTIIMKOIb U TIHIEPUH: CTPOeHUE, pusndeckue u
XUMHUYECKHE CBOMCTBa (B3aMMOJAEHMCTBHE CO  WICNIOYHBIMH  MeETajjlaMH,
KaueCTBCHHAsl peakiusi Ha MHOTOATOMHBIE CIUPTHI). JleWicTBHE Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHCHI/Ie TJIIMIOCPpHUHA U OTUJICHIJIUKOJIA

3.2

®deHoNl:  CTpOEHWE MOJCKYJbl, (HU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA.

Tokcuunocts penona. [lpumenenue gpenona

3.3

34

Anpaerunpl ¥ KeToHbl. DopMaIbIETHI, alleTAIBICTHI: CTPOSHUE, PU3HUUECKHUE U
XUMUYECKHE CBOMCTBA (PEaKlMU OKUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIC

peaxium), MoJiy4eHue u NpuMeHeHHe

OHOOCHOBHBIE TpefeNibHbIE KapOOHOBBIE KHCIOTH. MypaBbUHAas U YKCyCHas
KHCJIOTBI: CTpOeHHUE, (PU3NIECKHE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, 00ITHe JIst
Kllacca KHCJIOT, peakius dTepupUKaIuu), TIOJIyYeHHe | IPHUMEHEHHE.
CTeapI/IHOBaH " OJICMHOBAad KHCJIOTBI KaK MPEACTABUTCIIM BBICIINX Kap6OHOBI)IX

KHUCIOT. Mbla KaK COJIM BBICIINX I(ap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeicTBHE

3.5

3.6

Crnoxable 3(UpPbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [MIpONH3 CIOXKHBIX
s¢upoB. Kupsl. ['uaponus xxupos. [Ipumenenue xupoB. buonoruueckas poiib
KHUPOB

VYraeBoasl: coCTaB, KiaacCU(UKAIMS yriIeBOJOB (MOHO-, TU- U IOJIMCAXapuibl).
I'moko3a — mpocTeilmuii MOHOcaxapuJl: OCOOEHHOCTH CTPOEHHSI MOJIEKYJIbI,
¢u3nyeckre U XMMUYecKue cBoicTBa (B3auMoaeiicteue ¢ rugpokcuiom meau(1l),
OKHCJICHHE aMMHauHbIM pacTBOpoM okcuaa cepebOpa(l), BoccranoBneHwue,
Opo’KeHME TIIIOKO3bl), HAXOXJIEHUE B IPHUPOJE, MPUMEHEHHUe, Ouosorudeckas
ponb. @otocunres. Ppykro3a kak nzomep roko3bl. Kpaxmain u nemnonos3a Kak
npuposaHble noiauMmepbl. CTpoeHHE Kpaxmala W LeJUTo03bl. Pu3ndeckue u

XUMUYECKHUE CBOMCTBA Kpaxmasia (THIPOJIn3, KAUeCTBEHHAs PEAKIIUSI C MOJIOM)

4.1

A3oTcoeprkaliie OpraHn4eckie CoeTMHEHUs

AMUHOKHCIIOTB Kak amM{QOTepHbIe OpraHuYecKue coeauHeHus. Dusnueckue u

XHMHYECKHE CBOMCTBA aMHHOKHCIIOT (Ha IIpuUMEpPEC FJII/II_[I/IHa). buonormyeckoe



4.2

3HAYCHHUEC aMHUHOKUCIIOT. HeHTI/I)IBI

benku kak mpuponHBIE BBICOKOMOJEKYINApHbIE coenuHeHus. llepBuunas,
BTOpUYHAs U TpPETHUYHAas CTPyKTypa OeiakoB. XHWMHUYECKHE CBONCTBA OEJIKOB:

THIIPOJIN3, ICHATYpalKsl, KAUeCTBEHHbIC PEaKIMU Ha OCJIKH

BbICOKOMONEKYIISIPHBIE COCTMHEHUS

5.1

52

OCHOBHBIE TIOHATHSI XHMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHH: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BE€HO, CTENEHb MOIUMEPHU3ALIUU, CPEAHSS MOJIEKYIIsIpHAS
Macca. OCHOBHbIE METOJBl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJIMMEPU3AIHS U ITOJTUKOHICHCAIIHS

DKCIIepUMEHTAIbHbIE METOJbl HM3y4YeHHUS BEIIECTB U HX MpeBpalleHUIl:

O3HaAaKOMJICHUE C 06p33HaMI/I IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IlTaCTMAacc,

Kay41yKOB. HOJIyLIGHI/Ie CHUHTCTHUYCCKOI'0 KaydyKa U pC3UHbI

11 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

1.1

1.2

1.3

1.4

1.5

Teopemqecxne OCHOBBI XUMHH

XUMHYECKHH 37eMeHT. AToM. SIapo aToma, M30TOMbl. DJIEKTPOHHAsT 000JI0YKa.
DHepreTuvecKkre ypoBHHU, OJYPOBHU. ATOMHbBIE OpOUTANH, S-, p-, d-2J€MEHTHI.
OcoOeHHOCTH pacTpe/eNieHus] SJICKTPOHOB MO0 OPOUTANISAM B aTOMax JIEMEHTOB

NEPBbIX YETHIPEX MEPUOOB. DIEKTPOHHAs KOH(PUTYpaLUs aTOMOB

IIepnonnueckuil 3akoH u lleproaudeckas cucremMa XUMUYECKUX 3j1eMeHTOB [[. M.
MenpgeneeBa. CBA3bp mnepuoguueckoro 3akoHa M Ilepumoanueckoil cuCTEMBbI
xuMuueckux aneMeHToB .M. Menneneesa ¢ COBpEMEHHOW TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIOXKHBIX BEIIECTB MO TpyIIaM W MepHoJaM.

3HaucHUE NEpUOANYCCKOr0 3aKOHA B pa3BUTHU HAYKH

CTpOCHI/IC BellecTBa. XHMHYECKas CBS3b. Bugel xumudeckoll  CBS3U
(KOBaJIeHTHaH HCTIOJIAApHAdA W 1OJIApHAasA, HWOHHAa#d, MeTaHHI/I‘{eCKaﬂ). Hownsr:
KaTHOHBI M aHHOHBI. MeXaHu3MBbI 06pa30BaH1/1;1 KOBaJICHTHOM XMMHYECKOU CBS3H

(0OMEHHBIN U TOHOPHO-aKLENTOPHBIN). BogopoaHas cBs3b
BanenTHOCTB. D5IeKTpOOTpUIIATEILHOCTh. CTENEHb OKUCIECHUS

BemecTBa MOJNIEKYISPHOTO M HEMOJEKYJAPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THMbl KPUCTAIIIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOICTBa
BEIIECTB OT THIIA KpPUCTAUIMYECKOW pemerku. I[loHatne o aucnepcHbIX

cucremax. McrtuHHbIC U KOJUIOUJHBIC PaCTBOPLI. MaccoBas J0JI1 B€IIECTBA B



1.6

1.7

pacTtBope
Knaccudukanus Heopranmdeckux coequuennii. HomeHkiatypa HeopraHm4aecKux
BEIIECTB
XuMuueckas peaxuus. Knaccudukanus XUMHUYECKUX peakuuii B

HEOPraHWYECKOM M OPraHUYeCKOM XMMHH. 3aKOH COXPAHEHMS MacChl BEIECTB,

3aKOH COXPaHCHHA U MPCBPALICHUA SHCPTIUU ITPU XUMHUYCCKUX PCAKIHAX

1.8

1.9

1.10

CKopocTb peaknuu, e€ 3aBUCUMOCTb OT Pa3IUYHbIX (PaKTOPOB
Obpatumblie peakiuu. XuMHUYecKoe paBHOBecue. DakTOphl, BIUSIOLIME HA
cocTosiHME XxumMuyeckoro pasHosecus. [Ipunnun Jle [larense
OnektponuTtudeckas guccouuarys. CuiabHble M ciadble snekTponutsl. Cpena

BOJHBIX paCTBOPOB BCHICCTB: KUCJIAs, HeﬁTpaHLHaSI, 1enoyHas. Peakiiuyu HOHHOTO

oOMeHa

1.11

2.1
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2.5

3.1

OKHCIUTEITbHO-BOCCTAHOBUTEILHBIC pE€aKkuuun
HeopraHquCKaﬂ XUMUA

Hemeramisl. [lonoxxenne HeMeramuioB B Ileprogndeckoi cucteMe XMMHUYECKUX
snemenToB JI.M. MenneneeBa 1 0COOGHHOCTH CTpPOEHHsI aToMOB. Duznyeckue
CBOMCTBA HEMETAJJIOB. AJUIOTPOIHS HEMETAILIIOB (Ha IPUMEPE KUCIOPO/Ia, CEPHI,
docdopa u yrnepoaa)

XUMHUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAIJIOB (TaJOr€HOB, CEpbI, a30Ta,
dochopa, yrmepoga U KpeMHHS) U HUX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJICOJICPXKAIIUX ~ KUCJIOT, BOJOPOJHBIX coeauHeHui). I[lpumeneHue

Ba)KHEHIIINX HEMETAJIOB B UX CO€,Z[I/IHCHI/II\/'I

Mertambl. [lonoxxenue MetaiioB B Ilepuognyeckoil cucteMe XHUMHUYECKUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK
aToMoB MeTa/uioB. OOmme pusndeckne cBoiicTBa MeTaiuioB. CIUIaBbl METaJIOB.
DAEKTPOXUMHUECKUN Psi/i HANIPSDKEHUH METaIOB

XHWMHYECKHE CBOWCTBA BAKHEHIIMX METAJUIOB (HATpUM, KaJIMi, KalbIUH,
MarHui, aJllOMUHUH, ITUHK, XpOM, JK€Je30, MeAb) U WX coeauHeHuiu. OOme

CHOCOOBI MOTy4YeHUs] MeTaLUI0B. [IpruMeHeHne MeTaliioB B OBITY U TEXHUKE
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEILECTB, NMPUHAUICKAIINUX K Pa3IUYHBIM
KJ1accam

XUMUS U KU3HD

Pone xumMuu B 0OecIeUeHUH BKOHOFHHCCKOﬁ, 3HepFeTquCKOﬁ n HHIHCBOﬁ
6630HaCHOCTI/I, Pa3sBUTHU MCOWLUHBI. Ilonstue o HAayY4YHBIX MCTOJaxX ITO3HAHUS

BCIICCTB U XUMHNYCCKHNX peaKL[PIfI

3.2

[IpencraBienust 00 OOIIMX HAay4HBIX MPUHLIMIIAX MPOMBIIUIEHHOTO MOTYYEHUS



BOXHEHIIMX BemecTB. UenoBEK B MHUPE BEHIECTB MU MATEPHAJIOB: Ba)KHEUIIIHME
CTPOUTENBHBIE MaTEpUalbl, KOHCTPYKUMOHHBIE MaTe€pUalibl, KPacKH, CTEKIO,
KEpaMuKa, MaTepualibl Ui JIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKHE U

MUHEpATbHBIE yI00pEeHUs

33

Xumus u 3J0pPOBLC HYCJIOBCKA: IIpaBWJia HCIIOJIb30BAHHUA JICKAPCTBCHHBIX
npcerapaToB, IpaBujia 0€30IaCHOr0 MCII0IL30BaHuUs [nperapaTroB OBITOBOM XUMHH

B ITIOBCEIHEBHOMN KU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Xumus. 10 knacc. I'abpuensn O.C., Octpoymos N.I'., Cnaakos C.A.
AxnnonepHoe obmectBo «M3natensctBo «IIpocBemienne»
* Xumus. 11 knace. I'abpuensa O.C., Octpoymon N.I'., Cnaakos C.A.

AxrmmmonepHoe o0rmiectBo «M3marenberBo «lIpocBemenne»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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