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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XuUMHUM Ha YpOBHE CpeAHero oOmiero oOpa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mnpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusl BocnuTtaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY MOJXO0/I0OB K pa3pabOTKe MporpamMMbl MO XUMHUHU, K OMPECICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumus» s 10—11 kmaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01ieo0pa3oBaTebHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3zoBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nmporpaMme 10 XUMHUU € Y4ETOM CHenu(PuKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
oOmuUX 1eaed W MPUHIMIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHUE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XUMHsI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK WUTPAET 0COOYIO POJib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOI'O HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.
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TecHO B3auMOJEHCTBYSI C APYTMMH €CTECTBEHHBIMH HAayKaMH, XUMUS CTaJla
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBeTcTBMM C OOHMIMMM LEIAMH W TPUHIUMIAMU CPEIHEro OOILEero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBmnsitomiuMu  nipeiMera  «XUMHsD)  SBISAIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

Crpyktypa coaepxanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lon HOBBIM yriaoM 3peHuss B npeamere «XuMHs» 0a30BOT0 YypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TMPEAOCTaBIsIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,
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ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BaXKHEHIIMX BEIIECTBAaX, X COCTaBE, CTPOCHUH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomoyiHsgeTrcss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yuyeOHOTO
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCd MHPOBO33PEHYECKOM OCHOBBI IS TMOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUNA IIyTEM 3KCIEPUMEHTa H
pelIeHUs] MPOTUBOPEYMI MEXIy HOBBIMH (haKTaMM U  TEOPETUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mnnaHe pemeHuss 3agay  BOCHUTAHUA, PAa3BUTHS M COLUAM3ALUU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEAEIICHUIO
COJEp)KaHUsI M MOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBbIX JACHCTBHMH, HUMeEIONMX 0a30Boe 3HAUCHHE IJIs
pa3iMyYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs NpoOsieM, NOWCKa, aHalu3a u
00paboTku MH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHUH.

B mpakTuke mnpenonaBaHus XMMHM KaK Ha ypOBHE OCHOBHOIO OOIIETro
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU OMPEICICHUH
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IIpeAMETA ABJISIETCS BIOJIHE ONPABIAHHBIM.
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CornacHo JTaHHOW TOYKE 3pPEHHMS TJIABHBIMHM LIEISAMH H3y4YEHUs IpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e dbopMHpOBaHUE CHUCTEMBbl XHMHYECKMX 3HAHUW KaK BaKHEUIIEH
COCTABJISIFOLIEN €CTECTBEHHO-HAy4YHOW KAPTUHBI MHpA, B OCHOBE KOTOPOH JIeXkKaT
KJIIOUEBbIe TOHATHUS, (yHIAMEHTAIbHBbIE 3aKOHBI U TEOPUM XHWMUU, OCBOCHHUE
S3bIKa HAyKH, YCBOGHHE W TIOHMMAaHUE CYIIHOCTH JIOCTYMHBIX 0000IIeHn
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMIIEHHE C HCTOpPUEH HUX pPa3BUTHS U
CTaHOBJICHHS,

o dbopMHpoBaHHEe UM pa3BUTUE MPEACTABICHUI O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XUMHUYECKUX pEaKlUid, HEOOXOIUMBIX M TMPHOOPETEHUS
YMEHUN OPUEHTHUPOBATHCS B MUPE BEHIECTB U XMUMHUYECKHUX SIBICHHM, UMEIOIINX
MECTO B NPUPOJE, B IPAKTUUECKON ¥ NOBCEIHEBHOM KU3HU;

o pa3BUTHE YMEHUH M CIHOCOOOB JIESTENIBHOCTH, CBSI3AHHBIX C
HaOJIIOJICHUEM U OOBSICHEHHEM XUMHUYECKOTO SKCIEPUMEHTa, COOJII0JCHUEM
npaBuJ 0€30MacHOr0 OOpalleHUsl C BEIIECTBAMM.

Hapsny ¢ atuMm, conepxaTenpHas XapakTepUCTUKA LIeJIEW U 3a7a4 U3yUYCHUS
npeaMeTa B IporpaMMe Mo XMMUM YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpeaHero oodmiero odpazoBanus. CeroaHs B
npenojaBaHUM XUMUM B OOJbIIEH CTENEHH OTHAETCS  MPENOYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOy4YeHUs, OPUCHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHU3alliy, BJIAJICIONIETO HE
HA0OpOM 3HAHUN, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOcoOaMu U
YMEHUSIMU aKTUBHOTO TOJIyYEHHUs 3HAHUW M MPUMEHEHUS UX B PEajbHOMN >KU3HU
JUISL pEIIeHUs TPAKTUYECKUX 3a7ad.

B cBs3u ¢ 3TUM npH HU3ydYeHUM NOpeaMeTa «XUMHUSD» JOMUHHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

aganTaius o0y4JarIUXCcs K YCIOBHUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
bopMHpOBaHWE  MHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa3z0BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CB3AHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dbopmupoBaHre y OOyYarOIIMXCS KIIOUEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHUBEpPCAJIbHOE 3HAYEHWE JIs1 Pa3IU4YHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMUMBIX JUIsi TPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B TO3HAHMM XUMHH, a TaKXKe JJII OLEHKH C MO3UIUN
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPraHU3M Y€JIOBEKa U MPUPOAHYIO CPELY;
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pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKHX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MIOMCKA M aHajdu3a y4yeOHOU U
HAy4HO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KaHMUS;

dbopMupoBaHWEe W pa3BUTHE Y OOYYAIOIMUXCS AaCCOIMATHBHOTO U
JOTHYECKOTO MBINUICHHsI, HAOII0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, ITPH TUIAHUPOBAHUU U MIPOBEICHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOOydyaromuxcsi YOexkJAEHHOCTH B T'YMaHHCTHYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yueOHOM miaHe cpeaHero o0Omero oOpa3oBaHHsS TPEeAMET «XHMHUS»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD».

OOmiee 4YMcIO 4YacOB, OTBEAEHHBIX [JIi M3YUYEHUsT XUMHUHU, Ha 0a3oBOM
YpOBHE cpeaHero oobmero obpazoBanwms, coctabisger 68 dacos: B 10 kmacce — 34
yaca (1 gac B Henemo), B 11 kiacce — 34 gaca (1 yac B Hezeno).
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COIEPKXAHUE OBYYEHUASA
10 KITACC
OPI'AHMYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHM4YeCKO XUMUM

[IpenMeTr opraHu4YecKo XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPUAIOB. T€OpUsi CTPOEHUS OPraHUYECKHUX
coenunenuii A. M. ByTtieposa, e€ ocHOBHbIE 100KeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpPraHMYEeCKUX BemlecTB. [omosorus, wu3omepus. XHUMHUYECKas CBSI3b B
OPraHUYECKUX COCAUHECHUSAX — OJUMHAPHBIC U KPATHBIC CBA3U.

[IpeacraBnenue o knaccuukamyu opraHudeckux BemiectB. Homenkiarypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTHYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METOAbl HM3YYEHHS] BEIIECTB W HX MPEBPALICHUN:
O3HaKOMJIEHHME ¢ oOpa3laMu OpPraHWYECKUX BEIIECTB U MaTepuajaMh Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ] OPraHUYEeCKUX BEIIECTB, HAONIOJCHUE W
ONMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB 10 IPEBPALLICHUIO OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTIMBAaHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUMU pAn. MeTraH W 3TaH —
MPOCTEUIINE TPEICTABUTEIN QJIKAHOB: (PU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakiuu 3aMelieHUs] U TOPEHUs), HAxXOXJIEHHWE B TMPHUPOJE, MOJIyYeHUE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN psii. DTUIIEH U TPOMUJIEH —
MPOCTEUINE TPEICTABUTENN QJIKEHOB: (U3MUECKHME U XUMHYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHUS, TAJOTCHUPOBAHUA, THUAPATAIMHA, OKHUCICHUS W
MOJIMMEPU3AIINH ), TOTyYeHUE U TPUMEHEHHUE.

Ankanauensl: OytaaueH-1,3 u MetunOytaaueH-1,3: cTpoeHue, BakHEHIIHe
XUMHUUYECKHE CBOMCTBa (peakuus noiaumepusaruu). [logydeHre CHUHTETHYECKOTo
Kay4yKa U PE3UHBL.

ATJKHUHBI: COCTaB W OCOOCHHOCTH CTPOEHHWS, TOMOJOTHYECKUU PS.
ALeTuneH — NOpOCTEWIIMM MPEACTaBUTENb aJKMHOB: COCTaB, CTPOCHHE,
dbu3nYecKre 1 XUMUYECKHE CBOMCTBA (PeakIuu TupUpOBaHus, rajJoreHUPOBAHUS,
rUApaTalu, TOPEHUs ), MOTyUYeHUE U IPUMEHEHHUE.

Apensnl. benson: cocras, ctpoeHue, GU3HUECKHUE U XUMHYECKHUE CBONCTBA
(peakuuy raJIOT€eHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U PUMEHEHHE. 10.1)0:
cocmae, cmpoeHue, ¢uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
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2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIMMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHUKH YIIIEBOAOPOAOB. [lpupoaHblii ra3 W MOIyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxaenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), Tupoau3. IIpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb ¥ MPOAYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M HMX MPEBPALLICHUI:
O3HAKOMJIEHHME C O0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedbtp» u  «Yromb», MOIETUPOBAHUE  MOJICKYJ  YIJIEBOAOPOJAOB U
raJjOreHONMPOU3BOHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJIyYEHHE ATHIICHA
Y U3yYEHHUE €TO CBOMCTB.

PacuérHble 3anaun.

Bbluucienuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamnue oprannyeckue coeMHeHUs

IIpenensHble OXHOATOMHBIE CHUPTBI. METaHOJN M JTaHOJ: CTPOEHUE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWW C AaKTUBHBIMU MeETaJlJIaMH,

raJloreHOBOJIOPOJIaMU, TOpEHHE), NpUMEHEHHEe. BOoJIOopOoJHbIE CBSI3M MEXKIY
MOJIEKYJIaMU CIUPTOB. JIeiCTBHE METAaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaToMHbl€  COUPTBHL. ODTWIEHIJIUKOJIb W T[JULUEPUH: CTPOEHUE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMH
MeTaJlJlTaMU, KaueCTBEHHAsi peakilusi Ha MHOTOaTOMHBIE CHUPTHI). [lelicTBue Ha
Opra’u3Mm 4esoBeka. [[pumeHenne rmuepruaa U TUIICHTIIUKOIISL.

@deHoJ: CTpOEHUE MOJIEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpreruipl U Kemouvl. DOpMaNbAETHI, aueTadblerui: CTPOCHHUE,
dbuznyeckre U XMMUYECKHE CBOMCTBA (PEaKIUM OKUCICHHS U BOCCTAHOBJICHMS,
KaueCTBEHHBIC PEAKIINH), OJyYeHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TpeaeabHbie KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oO1ue JiJis Kjiacca KUCJIOT, peakius dTepudUKainm), moaydeHrue u MpuMeHECHHE.
CreapuHOBasi M OJICMHOBAsl KHUCJIOTHI KaK MPEJACTABUTENIM BBICIINX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJTHM BBICIIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICHCTBHE.

Crnoxnple >(GUPHl KaK MPOW3BOAHBIC KapOOHOBBIX KHUCIOT. [maponm3
cioxHBIX 2hupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupos. buonornueckas
pOJIb )KUPOB.
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VYrineBompl:  cocTtaB, Kiaccupukanus — yrieBoaoB  (MOHO-, JU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciacHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u mennrono3a kak npupojanbie noinuMmepsl. CTpoeHne Kpaxmana u
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIepUMEHTAIbHBIE METOJIbl M3YUY€HHs BELIECTB M MX MPEBpAICHUN:
npoBeJcHUE, HAOMIOJCHHE W OMUCAaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIUPTOB, Ka4eCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCJICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

Bbruncnenuss mo ypaBHEHUIO XMMHUYECKOM peakuumu (Mmacchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB W MPOIYKTOB PEAKIIUN).

A3oTcoeprkaIe OpraHuaeckiue COeTMHEHNUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHuYecKkue coequHeHus. Puznyeckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kxak mpuUpoOIHBIE BBICOKOMOJIEKYJSpHBIE coequHeHus. [lepBuuHas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKClepUMEHTANIbHbIE METOJbl W3YyYEHHUs BEIIECTB M HUX MPEBPALICHUIA:
HaOII0/ICHNE 1 ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OETKOB MpU
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicokomoiekyasipHbIe COeTUHEHUS

OcCHOBHBIE TIOHATUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJEKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

DKClepUMEHTANIbHbIE METOJbl W3YyYEHHs BEIIECTB M HUX MPEBpPALICHUIA:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.

OOII COO MAOY COI Ne 18 9



Peanm3zannst MeXIpEeaMETHBIX CBS3€W NPU U3YYEHHHM OPTaHWYECKOM XUMUU
B 10 Kiacce ocCylIecTBIISIETCS 4Yepe3 HMCIOJIb30BaHME KAaK OOLIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OOume ecTeCTBEHHO-HAy4YHbIE [MOHATHS: SIBJICHHME, Hay4dHbIM (QaxT,
TUIIOTE3a, 3aKOH, TEOpHWs, AaHalIW3, CHUHTE3, Kiaccu(pUKauus, NEPHOIUYHOCTD,
Ha0II0/ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOICTUPOBAHNE.

@dusnuka: Marepus, DSHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: knerka, opranu3Mm, Ouocepa, oOMEH BEIIECTB B OpraHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepasbl, TOpHbIE TOPO/IbI, TIOJIE3HbIE UCKONIAEMbI€, TOILUINBO,
peCypCHI.

TexHonorus: NHILEBbIE MPOAYKTbI, OCHOBBI PALMOHAIBLHOTO MUTAHUA,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XUMUYECKHM dJeMeHT. AToM. fnpo aroma, H30TONBL. OJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHuss JIEKTPOHOB M0 OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs AaTOMOB.

[Tepnoanueckuii 3akoH u [lepuonnueckas cucremMa XMMAYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPpUOANYECKOTO 3aKoHA U [lepnoamdyeckoil CUCTEMBI
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX W CIIOKHBIX BEIIECTB IO TPYINaM H TEPUOaM.
3HaYCHUE NIEPUOIUUECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemecTBa. XHUMHYECKas CBsI3b. BUAbl XHUMHUYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJICHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHbelil). BomoponaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

OOII COO MAOY COI Ne 18 10



BemectBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOEHHs.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonaTtne o mucrnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU . Homenknarypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas  peakuusa. Kimaccupukanmss XUMHUECKHUX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAIEHUS DHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iIu4HbIX (pakTopoB. OOpaTHMbie
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

OnekTpoiutuueckas aucconuanus. CuiabHble M CJIa0ble 2JICKTPOJIUTHI.
Cpena BOOHBIX paCTBOPOB BELIECTB: KUCJAsA, HEUTPaIbHAs, HIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M WX MPEBPAILLICHUI:
neMoHcTpanus Tabmun «llepuoanueckas cucreMa XxuMuueckux snemeHtoB [I. U.
MeHnneneeBay, U3ydeHUE MoOJIeNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTajlnu3aTopa, OMPE/IeICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuérHblie 3anaumn.

Pacuétsl 1O ypaBHEHMSIM XHWMHYECKUX pEaKIuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JTOJIS1 BEIIECTBAY.

Heoprannueckasi xumus

Hemerannel. Ilonoxenne HemeraymoB B Ilepuomuueckont  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBAa BAKHEUIIIMX HEMETAJUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMU.
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Merannel. [lonoxxenne meraiuioB B [lepronndeckon cucremMe XUMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XHUMHUYECKHE CBOMCTBAa BXKHEUIIMX METAJIOB (HATPHM, Kalaui, KaJabIlUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mme crocoObl nonmyyeHus: MmetaiuioB. [I[puMeHeHne meTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M HMX MPEBPALLICHUI:
U3Yy4YEHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHWEe W OIMCAaHHWE JIEMOHCTPAllUOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3agaum.

Pacuétsl Macchl BelecTBa Wik 00bEMa ra3oB MO W3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
Y3 BEILIECTB UMEECT IPUMECH.

XuMHSA U KM3Hb

Ponp xumuu B o0ecrieueHUH SKOJOTHUYECKOM, YHEPTreTUUECKON W MUIIEBOM
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacrtaBnenuss 00 oOOmUX HAYYHBIX MPUHIMIAX TPOMBIITUIEHHOTO
MOJTYUYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHUpE BEUIECTB M MAaTEpPUATIOB: BAXKHEHIINE CTPOUTEIbHBIC
MaTepuasabl, KOHCTPYKIHMOHHBIE MAaTEpHajbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

XuMHUSIT U 3J0pPOBbE YEJIOBEKA: IMPABUJIA HCMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzamuss MeXNpeIMETHBIX  CBS3€M TNpU  HM3YyYCHUH OOMIeH W
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHbIC TIOHSTHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.
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®dusuka: Matepusi, JHEPTHsI, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJICKYJIa, SHEPIrEeTUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorusa: kmerka, opraHusM, 3Kocuctema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIE TOPOIBI, TTOJIE3HBIE NCKOIIAEMbIE, TOTLIIMBO,
pecypcBhl.

TexHoOrus: XUMUYECKAs] MPOMBIIUIEHHOCTh, METAJUTYPrus, IPOU3BOIACTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMBI 110
XUMHMAU HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaer TpeOOBaHUSA K pe3yJbTaTaM OCBOEHUS
OOyJaronMMHCsT MPOTPaMM  CpPEIHEro oO0Iero o0pa3oBaHus (JUYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM  iis
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOrPaMM CPEIHEr0 OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B coOTBeTCTBUM C CHCTEMHO-AESITEIBHOCTHBIM TIOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeAMETa «XHUMHS» Ha yYpPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIOLINUE:

OCO3HaHHE OOYYAIOIIUMHCS POCCUHUCKOM TPaKTaHCKON HIESHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEIETICHUIO;

HaJIMyue MOTUBAIUHU K 00yUEHHUIO;

LEJICHAIPABJICHHOE PAa3BUTUE BHYTPEHHUX YOEXKAEHUIN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroLMXCsS PYKOBOJICTBOBAaThCS B CBOEH
JEATEIIBHOCTH 1IEHHOCTHO-CMBICJIOBBIMU yYCTAHOBKAMM, MPUCYIIUMHU IEJIO0CTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIM4YKE MPABOCO3HAHUS IKOJIOTUUECKON KYJIBTYPhI M CTIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHHUS NpeaMeTa «XHUMHS» IJOCTUTAKOTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM [EATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUUYECKUMHU, COLMOKYJBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HjeaaMd POCCUHCKOTO TPaKJAHCKOTO OOIECTBA, MPUHSTHIMA B OOIIECTBE
HOpMAaMH Y  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpOIEeccam
CaMOITO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOy4Jarommxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHMS MpeaMera «XUMHUS» OTpPaXKaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHYECKOW JEATEILHOCTH
OOy4Jaronuxcs Mo peaju3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaskaaHCKOr0 BOCIIMTAHMSA

OCO3HaHWS  OOy4YalOIMUMHKCS  CBOUX  KOHCTHUTYLIIMOHHBIX TIpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOTIOPAJIKY;

MPEJCTABICHUS] O COIMAJIbHBIX HOPMAax M MpaBWIAX MEXIMYHOCTHBIX
OTHOILIEHHI B KOJUUIEKTUBE;
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FOTOBHOCTM K COBMECTHOM TBOPYECKOM JAESATENBHOCTH IIPU CO3JAHHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TMPUHUMATh MOTHBBI, HAMEPEHHs], JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY UM HAyYHOMY HACIIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXXEHUSI K MPOIECCY TBOPYECTBA B 00JACTH TEOPUU U MPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpEca M I[I03HABAaTEJIbHBIX MOTHBOB B IMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MTOBECHUS;

CIIOCOOHOCTH  OIICHMBATh  CUTYyalldd, CBA3aHHBIE C XUMHUYECKUMU
ABJICHUSIMU, U TPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOpPAIbHO-
HPABCTBEHHbIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEICHHE U TMOCTYNKH CBOMX TOBApHIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) dpopmMupoBaHNs KyJbTYPbI 310POBbS:

MOHMMAaHUSI IIEHHOCTEH 370poBOro U Oe30macHoro oOpasza >KHU3HU,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOMNIo/IeHrs MpaBWil 0E€30MacHOTO OOpallleHusi C BEIIeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

MOHUMAHMS [IEHHOCTH TIPaBWJI WHAUBUIYAJIbHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCJIEICTBUA M HEMPUITHS BPEAHBIX MPUBBIUCK (YMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIEA0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHIEHUU MPAKTUUYECKUX 3a/ad
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJacca, IIKOJIb);
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MHTEpeca K MPAKTUISCKOMY MU3YUCHHIO MPodecCruil pa3InyHOTO POJia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBaXEHHUS K TPYLY, JIOIAM TPyAa U PE3yJIbTaTaM TPYJAOBOU JIESITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOODY WHAMBUAYAJIBHONH TPAcKTOPHUU
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 1EJIECO00Pa3HOr0 OTHONICHHUS K TPHUPOJAE, KaK HMCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MMOHMMAaHUSl TJI00AbHOTO XapaKTepa JKOJOTUYECKUX MpoOJeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BaHUS JOCTIKCHUM XUMHUH IS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHUS JACHUCTBUM, MPUHOCSAIIUX BPEH OKPYKAIOIICH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYUSL  Pa3BUTOIO  DKOJOTHUYECKOTO  MBIIUICHHS,  OKOJOTMYECKON
KYJIbTYpPbI, OIIBITA JIESATEIBHOCTH SKOJIOTUYECKOM HAIpPaBICHHOCTH, YMEHUs
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) 1EHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHEeUU(PUKHM XUMHUU KaK HayKd, OCO3HaHHS €€ poju B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHM JIJI1  COBPEMEHHOMU
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TPOoOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
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MOJTy9aeMbI€ 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpA U
MIPOUCXOSINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4dHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEJIbI0 TIOMyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HWCIIOh30BaTh XUMUYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HECHHBIX CUTYAITUX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATEIbCKON e TEIIbHOCTH;

TOTOBHOCTH H CIOCOOHOCTH K  HEMpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOCHHOCTSIM TPYJla B pa3fiMyHbIX cepax mpodeccruoHanbHON

JESTEIBbHOCTH.
METAITPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHUSI YUYEOHOTO MpeaMeTa « XUMUs» Ha
YPOBHE CpeaHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble IS (QOopMUpOBaHUS ~ MHUPOBO33PEHHUS  OOYYAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIE TOHSITHUS, OTpa)Karolue
IETIOCTHOCTh HAy4YHOM KapTUHBI MHUpa MW cHeuuuky METOJ0B IO3HAHMS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliecc, CUCTeMa, Hay4dHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaJIbHbIE yU4eOHbIC IEUCTBUS (MMO3HABATEIbHBIC, KOMMYHUKATUBHBIE,

PEryJISITUBHBIE), o0ecreynBaome dbopmupoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YYaroInXCs;
CIIOCOOHOCTb oOyuarommxcs UCIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4YcOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MertanpeaMeTHbIE Ppe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMH ¥  PETYJSTUBHBIMU
JICUCTBUSIMU.

OBaanenue YHUBEPCAJIbHbIMH yueOHbIMH NOo3HABATEJIbHBIMH
NeHCTBUAMM:

1) 6a3oBble JIOrHYECKHE TeHCTBHUA:

CaMOCTOSATENLHO  (OPMYJIMPOBAaTH M aKTyalM3UpPOBaTh  MPoOOIeMy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpEeAesATh UETU JCATEIbHOCTH, 3aJaBasg MNapaMeTpbl U KPUTEPUH UX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTU C MOCTABJICHHBIMU 1LIEJISIMU;
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WCIIOJB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTaHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAHMS W KpPUTEpUM JJId KIacCU(PUKAIMK BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABIMBATh MPUYUHHO-CJICACTBEHHBIC CBA3M MEXKAY HU3YYa€MbIMU
SABJICHUSIMU;

CTPOUTH JIOTHUECKUE paCCyKJIeHUS (MHAYKTHBHBIC, JENyKTUBHBIC, TIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
ABJICHUAX, (POPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MTO3HAHUS, UCTI0JIb3YEMbIE B XUMUKM CHUMBOJIMUYECKHUE
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBHIBATH MOJIEIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOUN
peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBJICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIQJIETh OCHOBAMHU METOJOB HAay4YHOTO IMO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkuui;

dbopmynupoBath 1€MW 3aJa4d  UCCIEIOBaHUs,  HUCIOJIb30BaTh
MOCTABJICHHBIE W CAMOCTOSITEILHO C(HOPMYIMPOBAHHBIE BOIMPOCH B KAYECTBE
WHCTPYMEHTA TIO3HAHUS W OCHOBBI NIl (POPMUPOBAHUSI THUIIOTE3bI IO MPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

BJIaJICTh HAaBBIKAMHM CaMOCTOSITEJILHOTO IIJIAHUPOBAHHUS M TMPOBEACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (HopMyIUpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOALIaHHOM padoTe;

OpuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATENbCKOM M MPOEKTHOU
JEATEeIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Ppa3IMYHbIX
METOJI0B ITO3HAHMUSI.

3) pabora ¢ unpopmanueii:

OPUEHTUPOBATHCA B Pa3JIMYHBIX HCTOYHUKAX UH(poOpMaIuu (Hay4HO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJACpP)KAHWSA, CIPABOYHBIE TIOCOOUS,
pecypcbl MuTepHeTa), aHanu3upoBaTh WH(DOPMAIUMIO PA3IUYHBIX BHIOB U (OpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTB;
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dbopMyIMpOBaTh 3aMPOCH U MMPUMEHSATh PA3JIMYHBIE METOJIBI TIPH TIOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS WH(DOPMAIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTHUMAIbHYIO  (GOpMy  MpeICTaBICHHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KadecTBE CpeACTBa mpu padbore cC
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

WCIIONIb30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHYECKHE CPEICTBA
HaTJISAHOCTH.

OBjajieHue YHMBEPCAJbHBIMM KOMMYHMKATUBHBIMH eHCTBUSIMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJa€MOW TEMBI B X0JI€ JUAJIOra U/UIU
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C TPE3CHTallMel pe3yibTaTOB IMO3HABATEIHHOU AEATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATEIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH HAa OCHOBE CaMOaHaH3a
Y CAaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KUIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «Opranudeckas XuMUsD)
OTPAXKaroT:
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c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XHUMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIM XUMHUM B TO3HAHUMU SBJICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATBLHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEIIeHUS] TPAKTUYECKUX 3a/1ad
U DKOJIOTHYECKH OOOCHOBAHHOTI'O OTHOUIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIQZICHUE  CUCTEMOM  XHMMHYECKMX 3HAHMM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, XUMUYECKAsI
CBsI3b, CTPYKTypHas (dopmyia (pa3BEpHyTas M COKpalIéHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN CKeneT, (YyHKIHOHANIbHAs TIpyImIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M Aa30TCOJAEpXKAIIME COCAMHEHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEAECHHUS O CBOWCTBAaxX, COCTaBe, IMOIYYEHUH U
0e30MacHOM HCIIOJIb30BAHUU BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN AESTEIbHOCTH YEJIOBEKA,;

c(hOpPMHUPOBAHHOCTh YMEHHUI BBISIBIATH XapaKTEPHBbIC MPU3HAKU TOHSITHUH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAHUU COCTaBa, CTPOEHHUS U MPEBPAIICHUN OPraHMYE€CKUX COCTMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIHUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
GbopMyn OpraHMYEeCKMX BELIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBAaTh MOJIETU MOJIEKYJI OPTaHUYECKUX BEHIECTB I WLIIOCTPAIUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOPMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh M3YUYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy M CTPOCHUIO K OIpeAeTIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPKAIIUe
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJUHEHHMSI), JlaBaTh WM HAa3BaHUS II0
cuctematudyeckoit HomeHknatype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEPUH, (eHos, (GopManbIerul], aleTaabIerul, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CT€APUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHNH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPENETATh BHJBI XHUMHYECKOW CBSI3H B
OpraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);
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c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTH TOJIOKEHUS TEOPUH CTPOCHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBA M CTPOCHUS; 3aKOH COXPAHECHUSI MACCHI BEILIECTB;

c(hOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTh  COCTaB, CTPOCHHUE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH30J7, METaHON, 3TAHOJ, STUJICHTIUKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMH YPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (DOPMYIJI;

c(hOpMHUPOBAHHOCTH YMEHHUS XapaKkTepru30BaTh HUCTOYHUKH
YTJIEBOJOPOJAHOTO  ChIpbsi (He)Th, TPUPOAHBIA Ta3, Yrojb), CIOCOOBI HX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHMU MPOBOJIUTH BBIYUCICHUS [0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOPMHUPOBAHHOCTh yYMEHUN BIAJACTh CUCTEMOM 3HAHUNA 00 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

chOpMHUPOBAHHOCTh ~ YMEHUM  COOMIOJATh  MpaBuia  IOJIb30BAHUS
XUMHUYECKON TOCY/IOM W Ja00opaTOpHbIM O00OpyJAOBaHHMEM, a TaKXKe IMpaBHIia
oOpalieHusi ¢ BEIECTBAMU B COOTBETCTBHUHM C WHCTPYKIIMSIMU TIO BBITIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBIMOJHATh XUMHUYECKUI
AKCTIIEPUMEHT (TIpEeBpallleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUU, MOJTyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BCIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABIAThH PpPE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIU3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, UuTepHeT u apyrux);
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chOPMHUPOBAHHOCTh  YMEHHM  COONIONATh  TpaBWja  JKOJOTUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXpaHEHHUsSI CBOETO 3JI0POBBSl M OKPY’KAIOMICH MPUPOTHON CpEeIbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YEJIOBEKA;

JUTIsl 00YYaIOIUXCsl ¢ OTPAaHUYECHHBIMUA BO3MOXHOCTSIMHU 3/I0POBBSI: YMEHHE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CJENBIX U CIHA0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUSI Kypca «OOImass W HeopraHuyeckas
XAMUSD OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUM: O XHMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJIICHUHU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GYHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIsI pEIISHUs] MPAKTHUYSCKUX 3a1a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHWYECKHX  3HAHUW, KOTOpas  BKJIIOYAECT:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u30Tom, S-, pP-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJSPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMUYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAs, METAUIMYECKasi, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKHX  pEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XMMHYECKOM peakiuk, XMMHYECKOE€ PaBHOBECHUE); TEOPHMHU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
IpU XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEUIIINX HEOPTAaHMIECKUX
BEILIECTB B OBITY U NMPAKTUYECKON JEATCIBHOCTH YEJIOBEKa;
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c(hOpPMHUPOBAHHOCTh YMEHHU BBISABIATh XapaKTEpPHBbIC MPU3HAKH TTOHATHMA,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIICHUN;

c(hOpPMHUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJMUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M YpPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
HEOPTaHUYECKUX BelIecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(OPMHUPOBAHHOCTh YMEHUW  ONpENENATh BAJEHTHOCTh U  CTEINEHb
OKHCIICHHUSI XUMUYECKUX JJIEMEHTOB B COEAMHEHUSX PAa3JIM4YHOTO COCTaBa, BU
XUMHUYECKON CBA3M (KOBAJICHTHAs, WOHHAs, MeETAaJUIMYecKas, BOJAOpPOAHAsi) B
COCIMHEHUAX, TUIl KPUCTALTNYECKON pelIéTKH KOHKPETHOTO BElIeCcTBa (aTOMHas,
MOJIEKYJIIpHAsi, MOHHAsI, METAJUTMUeCcKas), XapakTep Cpeabl B BOJHBIX PAaCTBOPax
HEOPTaHUYECKUX COEAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHUM yCTaHaBJINBATh MPUHAJIEKHOCTh
HEOPTaHUYECKUX BEIECTB MO HX COCTaBy K ONpPeACIEHHOMY KiaccCy/TpyIrie
COCIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHMM PACKPBIBATh CMBICI TMEPHOJUYECKOTO 3aKOHA
. W. MenngeneeBa W JEMOHCTPUPOBATH €r0  CUCTEMATU3HUPYIOILIYIO,
OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cucTEMbI
xumuueckux saemenToB JI. M. MennpeneeBa, WCIONB3ys MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKHUE YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUMN
10 nepuoaaM u rpymnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMHUYECKHUE CBOMCTBAa HEOPraHUYECKUX BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
MOATBEPKAaTh CYIECTBOBAHWE TEHETHUYECKOW CBS3UM MEXJIY HEOPraHWYeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIIUU TI0
pPa3IMYHBIM TIPU3HAKaM (YUCIYy W COCTaBY PEarupyroliux BeEIIECTB, TEIJIOBOMY
addexTy peakunu, U3MEHEHHUIO CTENEeHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIMu, yYacTUIO KaTaanu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTABISATh YPAaBHEHHS PEAKIMN pPa3InYHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIMii HOHHOTO 0OMEHa, YUNUThIBAs
YCJOBUS, IIPU KOTOPBIX ATH PEAKLIMU UAYT J0 KOHUA;
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c(OpPMUPOBAHHOCTh YMEHHUIl TMPOBOJAUTH PEAKIMH, MOATBEPKIAIOLIHIE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUUYECKUX
BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHMM pacKphIBaTh CYHUIHOCTb OKHUCIWUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaKIHi;

cOPMUPOBAHHOCTh ~ YMEHUU  OOBSACHATH  3aBHUCHUMOCTb  CKOPOCTHU
XUMUYECKOM peakiuuu OT pa3iaudHbIX  (AKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHSI B 3aBHCHUMOCTH OT BHEIIHETO BO3JEHCTBUS (IIPUHIUI
Jle Illatenbe);

c(OPMHUPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMHUYECKHE MPOIECCHI,
JeKalue B OCHOBE IPOMBIIUIEHHOTO MOJYyYEHHUsl CEPHOM KHCIOThI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c()OPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIEHHUS C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IpU XUMHUYECKHX PEaKIUSAX, MacChl BEIIECTBA MM 00bEMA ra3oB MO MU3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

chOPMUPOBAHHOCTh ~ yMEHMH  COONIOAATh  NpaBWia  TOJb30BaHMS
XUMHUYECKOM mocynoil U 1a0opaTOpHbIM OOOpPYJOBaHMEM, a TaKKe IpaBHIa
oOpallleH!s] ¢ BEIIECTBAMHU B COOTBETCTBMM C HMHCTPYKLUMSMHU IO BBINOJIHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBIMOJHITH XUMHYECKHMA
DKCIIEPUMEHT (pa3j0KEHUE IMEPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTOpa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3Iu4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIuHu,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
temam «Metamis» U «HemeTtannbsl») B COOTBETCTBUM C MpaBWJIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJLI HA OCHOBE
3THX PE3YyJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMaAIMIO, TOJYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIuu, HTepHeT u Apyrux);
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chOPMHUPOBAHHOCTh  YMEHHM  COONIONATh  TpaBWja  JKOJOTUYECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

VI O0yYaIoNUXCs ¢ OTPaAaHMYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBS: YMCHHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIA CJETBIX W CIa0OBHUIANIMX OOYYaIONIMXCsA: YMEHHE WCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Konrposbnusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazneny 3
Pa3znen 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTI€BOAOPOIbI — AJTKAHBI 2
59 HenpenenbHble yriieBogOpOIbI: AJIKEHBI, 6 1
AJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IprpoaHbIE HCTOYHUKH YTIIEBOJIOPOAOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepsxaimiue oprannyeckue coeIuHeHust
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VrneBoasl 3 2

OOII COO MAOY COI Ne 18 26




Hroro no pazneny

Pa3znea 4. A3oTcoaepxanue opraHnyecKkue coe{uHeHust

13

4.1 AMuHbI. AMUHOKHUCIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie
Ne /i P Konrpoubusie IIpakruyeckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Mertamibl
2.2 Hemerannsl 9 1 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX 9
' BEILIECTB
Hroro no pazneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI pecypenI
1 [IpenmeTt opranuueckoil XuMuu, e€ 1

BO3HHUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

Teopust cTpoeHHs OpraHUYECKUX
2 coequHenuit A. M. bBytneposa, eé 1
OCHOBHBIE TTOJIOKEHUSA

[IpencraBnenue o knaccuukanuu
opraHudeckux Bemniects. Homenkmarypa

3 (cucTemaruyeckasi) U TPUBHUAIbHbIE L
Ha3BaHMsI OPraHUYECKHX BEIIECTB

4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTHUYECKHUU ST

5 MeraH u 3TaH — npocTenIne 1
MIPEACTABUTENM AJIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1

5 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1
MIPEACTABUTENH AIKEHOB

3 IIpakTruueckas padora Ne 1. «Ilomyuenue 1 1
JTUJICHA U U3YYEHUE €T0 CBOKCTB)
Ankanuensl. byranuen-1,3 u

9 MeTunoyTanuen-1,3. [Tonyuenue 1

CUHTETUYECKOIO KayuyyKa U PE3UHBI
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AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHM psAl. ATIETHIICH —
MPOCTEUIIINN MPEICTAaBUTEIb ATIKHHOB

11 Brluncienus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 Apenbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBs3b yIiI€BOJOPOIOB,
NPUHAIIEKALIMX K Pa3IMYHBIM Klaccam
[IpupoaHbIE HCTOYHUKH YIJIEBOAOPOIOB:

14 MPUPOJIHBIN ra3 U MOy THBIE He(TIHBIC
rassl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
[IpupoHBIE HCTOUHUKH YIIIEBOJOPOJIOB:

15 MPUPOJIHBIN ra3 U MOy THBIE He(TIHBIC
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonTtponbHast pabota no pazueny
«YTIeBOIOPOIBI»

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: 3TUIICHIIIUKOIb U
TITUTICPUH

19 @deHoII: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE
Y XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruapl: GopMambaeTHI U
areTanbaerug. AeToH

91 OnHOOCHOBHBIE IIpe/ieNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCyCHast

22 [Tpaktuyeckas pabora Ne 2. «CBolicTBa
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pacTBOpa YKCYCHOM KHCIOTBD»

23

24

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHCIIOT

Mpbu1a Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, KX MOIOIIEe JEHCTBHE

25

CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIU3 CIIOKHBIX

a¢upoB

26

27

28

JXKupsl: ruaponus, npuMeHeHuE,
OMoJIOTNYecKast POJIb KUPOB
VYTneBobl: COCTaB, KJIaCCH(UKAIIHSL.
BaxHeliue npencTaBUTeN : TIH0K03a,
bpykTo3a, caxaposa

KanMaJ'I 1 [EJUI0JIO3a KaK ITPUPOJHBIC
MOJIMMEPBI

29

KontponbHas padota mo pasaeny
«Kucnopoacoaepxaiiye opraHuueckue
coenuneHus»/ Beepoccuiickas
MpoBepoyHas pabora

30

OO6m1ast XxapakTepruCcTHKa a30TCOIePIKAIINX
OpPTraHUYECKUX COCTMHECHUM /
Bcepoccuiickas mpoBepouHas pabota

31

32

AMUWHBI: METHJIAMWH M aHUJIUH

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpPraHMYECKUE COETUHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuapl.
benku kak npupoHbIe
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BBICOKOMOJICKYJIAPHBIC COCAUHCHU A

OCHOBHBIE TTIOHSATHSA XUMHHI

33 BBICOKOMOJICKYJISIPHBIX COSTMHEHUHN 1
OCHOBHBIC METOJIBI CHHTE3a
34 BBICOKOMOJICKYJIIPHBIX COSAMHEHUH. 1
[TmacTmacchl, kaydyKu, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME

OOII COO MAOY COI Ne 18 32




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE

padoThI padoThI pecypen

XUMUYECKUH 3J1EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUYECKUX 3emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMCHTOB U UX COCIUHCHHUIH I10
rpyIIaM U nepuoaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

4 BU/IbI; MEXaHU3MbI 00pa30BaHuUs 1
KOBaJICHTHOM CBsI3U. BogopoHas cBs3b

BaneHTHOCTB. DIEKTPOOTPUIIATETLHOCTb.
Crenennb okucicHusa. Beniectsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

[TonsATHE O IMCHEPCHBIX CHCTEMAX.
6 HcTrHHBIE ¥ KOJUTOUIHBIE PACTBOPHI. 1

MaccoBas 107151 BEIIeCTBa B pacTBOpE
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Krnaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coequHeHui. ['eneTnueckas
CBSI3b HEOPTaHMYECKUX BEIICCTB, PA3IMYHBIX
KJIaCCOB

Knaccudukanus XuMHUUecKuX peakiui B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
8 3aKOH COXpaHEHMS MACCHI BEILIECTB; 3aKOH
COXPAHEHHUS U IIPEBPALICHUS SHEPTUU IPU
XMMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas pabora Ne 1. «BausHue
10 pa3nu4HBIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
1 0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus

OPraHn4Y€CKUX U HCOPTaHNYCCKUX BCIICCTB

OKuCINTENEHO-BOCCTAHOBUTENIbHBIE
12 peakuuu. [TonsTre 00 snexTponnze
pacIjiaBoB U pacTBOPOB COJIeH

13 Kontponbnas padoTa mo pasaeny
«Teoperndeckrie OCHOBBI XUMHUM»

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEeME XMMUYECKuX 351eMeHToB []. U.
14 MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA

METAJIJIOB

OOII COO MAOY COI Ne 18 34




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH METayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, Kaablui, MarHui,
AITIOMUHUN) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, KeJIe3a U UX
COCTUHEHUN

19

[IpakTnueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME
«Meramasn»"

20

21

22

Hewmeraibl, X mojoxxeHue B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANOTponus HEMETauIoB (Ha puMepe
KHCJIOpOJIa, cephl, hocdopa u yrieposia)
XHUMHUYECKHE CBOICTBA TAJIOT€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMudeckue cBoKcTBa a3oTa, (hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA yIJIEpOa, KPEMHUS U
UX COeIMHEHNH

[IprMmeHeHne BaXHEUIINX HEMETAIIOB U UX
COeTUHEHUN

26

O0001IeHrEe ¥ cUCTEMAaTH3alMs 3HAHUH 110
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TeMe «HemeTamisy. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[IpakTuyeckas padora Ne 3. «Permenune

27 JKCIIEPUMEHTAJIBHBIX 3aa4 110 TEME 1
"Hemetasst"»

08 KontponsHas pabora o Temam «MeTtasuibby 1
n «Hemeramism

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuveckue coenuHeHus. ['eneTrnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00ecriedeHIN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMIKX HAYUHBIX

32 MPUHIIMIIAX TPOMBIIUIEHHOTO MOJTYYEHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XUMHUS ¥ 370pOBbE YEIIOBEKA

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJTACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

11

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS] OCHOBHOIM
00pa3oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

ChopmupoBaHHOCT, TPEIACTABICHUH O XUMHUYECKOW COCTaBISIOMIEH
€CTECTBEHHOHAYYHOU KapTHUHBI MHUpPA, POJIM XMUMHHU B MO3HAHUU SBJICHHUM
OpUpPOAbl, B (OPMUPOBAHUU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHATTBHOW ~ TPaMOTHOCTH,  HEOOXOIUMOW Al pelleHus
MPAKTUYECKUX 3a7ad M JKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIICHHS K

CBOEMY 3/I0POBBIO U NPUPOIHOM Cpejie

1.2

Binanenne cucreMOM  XMMWYECKHMX  3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATr AFOIINE HOHSTUSA (Monexyia, BaJICHTHOCTD,
NEKTPOOTPHULATEILHOCTD, CTEIIEHb OKUCIICHHs, XUMHUYECKasl CBSA3b, MOJIb,
MOJISIpHAsl Macca, MOJIAPHBIN 00bEM, YIIIepOIHBIN CKeNeT, (PyHKIMOHANbHAS
rpynmna, paavkai, W30MepHsi, U30MEpbl, TOMOJIOTUYECKUHN PsiJl, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPO/I- M a30TCOAEpKAILNE COEITMHEHNUS, OMOJIOTMYECKU
aKTUBHBbIC BellecTBa (YIJEBOJbI, KHUpBI, OENKH), MOHOMEp, IOJIUMeEp,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEOUHEHHS);, TEOPUH U
3aKOHBI (TE€OopUsi XMMHMYECKOTO CTPOEHHS OpraHuueckux BemecTB A.M.
BbytnepoBa), =~ 3aKOHOMEPHOCTH,  CHUMBOJIMYECKHMH  S3BIK  XHMMHH,
(akTOJIOTMUECKUEe CBEJEHMS O CBOMCTBax, cocTaBe, IMOJYyYEeHUH U
0€30MacHOM  HCIIOJIb30BAHWM  BAXHEWIIMX  HEOPTaHWYECKUX U

OpraHn4Y€CKUX BCIICCTB B 6I)ITy u HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTH YCIJIOBCKA

1.3

1.4

CpopMHUpPOBAaHHOCTh YMEHHI BBISBIISITH XapaKTepPHbIC MPU3HAKU TOHSTHH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOIB30BaTh COOTBETCTBYIOIINE MOHATHUSA
IIpU OIKMCAHUM COCTaBa, CTPOEHUS M MPEBPALICHUNA OPraHUYECKUX

COEeIUHEHUN

c(OPMHPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XUMHUECKYI0 CHUMBOJIUKY MJIS
COCTaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAILIEHHO)
(GbopMys1 OpraHMYECKHUX BEIIECTB M YPAaBHEHMHM XHUMHUYECKHUX PpEaKLIUi,
W3rOTAaBIMBATh  MOJEIM  MOJEKYJl  OpPraHMYeCKHWX  BEIIeCTB  JJiA

HINTIOCTpAllUA UX XUMHUYCCKOTI'0 U ITPOCTPAHCTBECHHOT'O CTPOCHUA

1.5

C(I)OpMHpOBaHHOCTB YMCHHf/'I YCTaHaBJIMBATb MMPUHAJICKHOCTDh U3YUCHHBIX

OpraHN4YCCKUX BCHICCTB IO HUX COCTaBy U CTPOCHUIO K OHpelleJIéHHOMy
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Kkiaccy  (rpymme)  coeauHeHUM  (YIJIEBOAOPOABI,  KUCIOpPOA |
a30TCOJEpXKAIIUE COEAUHEHMsS, BBICOKOMOJIEKYJIIPHBIE COEAMHEHHUS),

JaBaTh UM Ha3BaHUs 110 cucreMarnyeckoii HomeHkiatype (IUPAC)

1.5

ChopMupOBaHHOCTE YMEHHS OINPEACTSATh BUIbl XUMHYECKOH CBS3H B

OpPraHMYECKUX COSAMHEHUSX (OJMHApPHBIE U KPaTHbIE)

1.6

ChopMupoBaHHOCTh YMEHHUSI MPUMEHSTH: IMOJOXKEHUS] TECOPUU CTPOCHUS
oprannueckux BemiecTB A.M. bytnepoBa ais oOBsSICHEHUS 3aBUCHMOCTHU
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHMS; 3aKOH COXPAHEHHUSI MACChI

BCIICCTB

VYrneBonopozsl. Kuciopozconepxaiiyue 1 a30TCOACPIKAIINES OPraHNUSCKHe

COCIMHEHMS. BBICOKOMOIEKYIISIPHBIE COCTUHEHUS

2.1

CdopMHpOBaHHOCTh  yMEHUHW  NPUBOJUTH TPUBUAIbHBIE  HAa3BaHUS
OTJENbHBIX OPraHMYEeCKUX BEIIECTB (ITWJIEH, MPONMJIIEH, alleTUIEH,
STWICHIJIUKOJb, TAUIEepuH, ¢eHon, ¢GopMaibAeru, aleTalbAerH,
MypaBbUHAs  KHCJIOTA, YKCYCHas KHUCJIOTa, OJIEMHOBAas  KHCIIOTA,

CT€apHHOBAs KUCIIOTA, TIII0K03a, (PYyKTO3a, KpaxMall, IeJUII0II03a, TIUIHH)

2.2

CpopMHUpOBaHHOCT, YMEHUW  XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢usnueckne W XHMHYECKHME CBOWCTBA THIHYHBIX TIPEICTaBUTEIICH
pPa3IUYHBIX KJIAcCOB OPTraHUYECKUX BeHIeCTB (METaH, JTaH, OJTUIICH,
MIPOMUJICH, aleTHiIeH, OyTaaueH-1,3, metunbyraauen-1,3, 6eH3on, MeTaHoM,
ATaHOJI, ATWICHIJINKONb, TJIMIEPUH, (EHOJ, aleTalbJAeTh i, MypaBbUHAs U
YKCYCHasi KHCJIOTBI, TJIFOKO3a, Kpaxmals, IeJUII0JI03a, aMHUHOYKCyCHas

KHCIIOTa)

2.3

2.4

CpopMUpOBaHHOCTH YMEHUS UILTIOCTPUPOBATH TEHETHUYECKYIO CBS3b MEXKIY
TUNAYHBIMU ~ TIPEACTABUTEISIMU  PA3IMYHBIX  KJIACCOB  OPraHMYECKUX
BEILIECTB YPAaBHEHUSMH COOTBETCTBYIOIIMX XWUMHUYECKHX pEaKIHi C
WCIIOIB30BAHUEM CTPYKTYPHBIX (OPMYIT

CdopmMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOHOTO CHIPbs (HE(Th, MPUPOIHBIN Ta3, Yroyib), CIOCOOBI WX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUC ITPOAYKTOB nepepa60TKI/I

XUMHUS U KU3HL. PacuéTrl

3.1

CchopMupoBaHHOCTb YMEHHUH BJIAJETh CHUCTEMOM 3HAHUH 00 OCHOBHBIX
METOJIaX HAy4YHOIO IIO3HaHUs, MCIONb3YyEMbIX B XMMHHM IPHU H3Yy4YEHUU
BEILIECTB U XUMUYECKUX SIBJICHUN (HaOII0eHUEe, U3MEPEHUE, IKCIIEPUMEHT,
MOJIETUPOBAHUE), HCIOIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHMS IS
MIPUHATHS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX CUTYallUsAX, CBA3aHHBIX C

BCIICCTBAMHU U UX MIPUMCHCHUCM

OOII COO MAOY COI Ne 18 38




3.2

3.3

ChopmupoBaHHOCTE  yMEHHH  CcOONIOAATh  MpaBuja  TOJB30BaHUS
XMUMHAYECKOH MOCYA0H U 1abOpaTOpHBIM 000PYAOBAaHHEM, a TAKXKe IpaBUiIa
oOpalieHuss ¢ BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMAMH TIO

BBIITOJIHEHUTO na6opaToprlx XHUMHUYCCKUX OIIBITOB

ChopMupoBaHHOCTh yMEHHMH IJIAHUPOBATh M BBINOJIHATH XUMHUYECKUN
SKCIIEPUMEHT (MPEBPAILLEHUS] OPraHMYECKUX BEUIECTB IpPU HArPEBaHHU,
IIOJIyYEHHUE 3TUJIEHA U HM3YyUYEHUE €ro CBOICTB, KAYECTBEHHBIE PEAKLIHUU
OpPTaHUYECKUX BELIECTB, J€HATypalusi OEJIKOB MpU HArpeBaHWU, LBETHBIC
peakuuu O€JIKOB) B COOTBETCTBUU C IMpaBWJIaMU TEXHUKU OE30MAaCHOCTH
mpu oOpalleHHd C BELIECTBAaMH U JIabOpaTOPHBIM 00OpYAOBaHUEM;
MPEJCTABIATh PE3yJIbTAThl XUMUYECKOTO JKCIIEPUMEHTa B (OpME 3armcu
YpaBHEHUW COOTBETCTBYIOIIMX peakuuid U (HOpMyJIUpOBaTh BBIBOJBI Ha

OCHOBC 3THX PE3YJIbTATOB

3.4

ChopMupoBaHHOCTb YMEHHMH NPOBOAMTH BBIYUCIECHUS IO XUMHYECKUM
ypaBHeHUSM (Macchl, 00BbEMaA, KOJIMYECTBA HMCXOJHOIO BEIIECTBA MIIU
MPOAYKTA PEaKIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO H3

HCXOJHBIX BEILIECTB WJIH MIPOYKTOB pPEaKLUN)

3.5

CpopMHUpPOBAaHHOCTh YMEHHI KPUTHYECKH AaHAIU3UPOBATh XUMUUYECKYIO
MHGOPMAIIHIO, TTOTYYaeMYI0 U3 Pa3HbIX HCTOYHHKOB (CPEICTBAa MacCOBOM

uHpopmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMupoBaHHOCT ~ yMEHUH  COOMIOAAaTh  NpaBMIa  HKOJOTHYECKH
11€J1ec000pa3HOro MOBEACHUS B OBITY M TPYJOBOM JESITEIbHOCTH B LIEJSIX
COXpaHEHUs CBOETO 3I0pOBbs M OKpPYXaloLEeHd IPUPOJHOM Cpensl,
OCO3HaBaTh OITIaCHOCTb BOSI[GI\/'ICTBI/ISI Ha XUBBIC OPraHU3MBbI onpeneHéHme
OpPraHUYeCKUX BelecTB, MOHMMas cMbichn nokaszarens IIJIK (mpenensHo
JOMYCTUMON  KOHILIEHTPAlMM), MOACHATH Ha MIpPHUMEpax  CIOCOObI
YMCHBIICHHUA U MPEAOTBpAICHUSA WX BPEIHOI'O BO3)ICI\/'ICTBI/I${ Ha OpraHusm

YCJIO0BCKa

11 KITACC

Kon
NpoBepPsieMoro
pe3yabTarta

1

1.1

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero oo1ero 0opa3oBaHus
Teopernueckrie OCHOBbI XUMHUH

Bnanenue CHCTEMOM XUMHUYCCKUX 3HaHPII>i, KOTOpas BKJIIO4AcCT:

OCHOBOIIOJIararouim€ ImnoOHsATHSA (XI/IMI/I‘ICCKI/Iﬁ OJICMCHT, aTOM, J3JICKTPOHHAas
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1.2

1.3

o0oJiouka aroma, S-, p-, d-3JIeKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
BAJICHTHOCTh, 3JIEKTPOOTPUIATEIIEHOCTD, CTENEHb OKUCIICHHS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00BEM, KpUCTATIIMUECKasl PeLIETKa,
TUMBl XUMHUYECKUX DPEaKUHUi (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE, IK30- U
SH/IOTEPMHUUYECKHE, PEAKLUU HOHHOIO OOMeHa), pacTBOp, 3JIEKTPOJIUTHI,
HENIEKTPOJIUTBI, AIIEKTPOJIUTUYECKAS JMCCOLUAIINS, OKHCIIUTEIb,
BOCCTaHOBUTEIIb, CKOPOCTh XMMUYECKOW PEAKLINU, XUMUYECKOE PAaBHOBECHE);
TEOPUM U 3aKOHBl  (TEOpUS  DIIEKTPOJUTUYECKOW  JTUCCOLMALMH,
Ilepuonnueckuii 3axkoH J[.JI. MeHnneneeBa, 3aKOH COXpaHEHHsS MacCChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHA SI3BIK XMMUH, (PaKTOIIOTHUECKHE CBEICHUS
O CBOMCTBaX, COCTaBe, IIOJy4eHMM U O€30MaCHOM HCIIOJIb30BAHUU
BOKHEHIIMX HEOPraHMYECKMX BeUIeCTB B OBITY UM NPaKTUYECKOM

JACATCIIbBHOCTH YCJIOBEKA

CdopMupoBaHHOCTH YMEHUH BBISBISATH XapaKTepHbIE TMPU3HAKU |
B3aUMOCBSI3b M3YUCHHBIX MOHITHH, MPUMEHSTh COOTBETCTBYIOIINE TTOHSATHUS
IpU ONUCAHHM CTPOCHUS U CBOWMCTB HEOPraHMYECKHX BEIIECTB U UX
MIPEBPAIICHHI; BBISIBISTh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C TOHITUSIMHU U

IIPEJICTAaBICHUSIMUA JPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB
Bnanenue OCHOBHBIMH METOJAMH HAay4yHOrO IIO3HAHMS BEIIECTB MU
XUMHUYECKMX  SIBIEHUM  (HaOitoleHue, U3MEpeHHe,  IKCIEPHUMEHT,

MOJICIIUPOBAHUE)

14

1.5

ChopMHpPOBAaHHOCT, YMEHHH ONpEAeNsATh BaJE€HTHOCTh M  CTENEHb
OKHCJICHUSI XUMUYECKUX JJIEMEHTOB B COCIMHEHUAX PA3TUYHOTO COCTABA,
BUJ XMMHMYECKON CBsi3M (KOBaJeHTHas, WOHHAas, MeTaJuInyecKas,
BOJIOPOJIHAS) B COCTUHEHUSX, TUTT KPUCTAIITNIECKON PEIIETKH KOHKPETHOTO

BellecTBa (ATOMHas, MOJIEKYJIsIpHasi, MOHHAs, METAJUIMUECKasi)

CdopMUpoBaHHOCTh YMEHUW OIpPEAENsATh XapaKTep CpeAbl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCTMHEHUI

1.6

1.7

CdopmupoBaHHOCTh YMEHUS KiIacCU(PUIUPOBATh XUMUYECKUE PEAKIUH IO
pa3MyYHbIM TpU3HAKaM (YUCIy M COCTaBy pEarupyroUIMX BeIIECTB,
TeroBoMy 3(dekTy peaknuu, HW3MEHEHHIO CTENeHEeW OKHUCIICHHS
HJIEMEHTOB, 00PaTUMOCTH PEAKLIMH, YYACTHIO KaTalu3aTropa)

ChopMupoBaHHOCTH YMEHHH COCTaBJIATh YPaBHEHHs pEaKIUil pa3IMyHbIX
TUIIOB, TIOJHBIE U COKpAIllEHHBbIE YpaBHEHHS pPEaKIMii MOHHOTO oOMeHa,

YUUThIBAA YCJIOBUS, ITPHU KOTOPBIX 3TU P€aKIHUU UAYT JO KOHIIA

1.8

CdopmMupoBaHHOCTh YMEHHIl TPOBOAMUTH pEAKUUH, MOJATBEPKIAIOLINE
KAa4eCTBEHHBIN COCTAB PA3JINYHBIX HEOPIaHUYECKUX BEILECTB, PACIIO3HABATD

ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX pPAacTBOpPax
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1.9

HEOPraHWYECKUX BELIECTB
CdopMupoBaHHOCTb yMEHUN PACKpPBIBATh CYIIHOCTh OKHCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA MOCPEJACTBOM COCTABICHHUS 3JIEKTPOHHOIO

OanaHca 3TUX peakuui

1.10

ChopMUpoOBaHHOCTH ~ YMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTH

XUMHUYECKON PeaKIK OT pa3Iu4HbIX (PaKTOpPOB

1.11

2.1

CdopMupoBaHHOCTh YMEHUN OOBSICHITH XapaKTep CMEIICHUS XUMUIECKOTO
paBHOBeCcHsI B 3aBHCHUMOCTH OT BHELIHEro Bo3jaeWcTBusa (mpuHuun Jle

[[Tarense)
OO61mas 1 HeoOpraHUYeCcKask XUMHUS

CdopmupoBaHHOCTh YMEHUN pacKpwiBaTh cMbica [leproauueckoro 3akoHa
AN. MengeneeBa W JEMOHCTPUPOBATH €0  CHUCTEMATU3UPYIOLIYIO,

OO0BSCHUTENIBHYIO U IPOTHOCTUYECKYIO (DYHKIIUU

2.2

ChopMUpOBaHHOCTh YMECHHH XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX 3JeMeHTOB 1—4 mepuonoB I[lepuonnueckoid cucteMbl
xuMuueckux saeMeHToB J[.M. MenpaeneeBa, UCHONb3ys MOHITHS «S-, P-, d-
DIIEKTPOHHBIE ~ OpOUTANN»,  «IHEPreTHUECKUE YPOBHU»,  OOBICHSITH
3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XUMHYECKHUX DJIEMEHTOB W UX
COCMHEHUN MO0 TmepuojaM M rpynnam lleproanueckoil  CHCTEMBI

XUMHU4YecKuX 3eMeHToB /.M. Menneneera

2.3

CdopmMupoBaHHOCTb YMEHUH XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XMMHUYECKHE CBONCTBA HEOPTaHUYECKUX BEIIECTB PA3IUYHBIX KIJIACCOB,
MOITBEPKIATh CYIIIECTBOBAHHE TCHETUYCCKOM CBSI3U MEX Ty
HEOPTaHMYECKUMH BEIIECTBAMH C TIOMOIIBIO YPABHEHHUN COOTBETCTBYIOIIUX

XUMHUYCCKUX peaKHI/Iﬁ

2.4

2.5

CdopmupoBaHHOCTH YMEHHU yCTaHaBJIUBATh MIPUHAJIEKHOCTh
HEOPraHWYEeCKUX BELIECTB II0 HX COCTaBy K OIPEIEIEHHOMY Kilaccy
(rpynme) coenuHeHHWH (MPOCThIE BEIIECTBA — METAIbl M HEMETaJUIbI,

OKCH/Ibl, OCHOBaHMUsI, KUCJIOTHI, aM(pOTEPHbIE THPOKCHIBI, COITH)

ChopMupoBaHHOCTH YMEHHI HCIOIB30BATh XUMHUYECKYIO CHMBOJIHUKY JUIS
coctaBieHus (opMysa BEIIECTB M YypaBHEHUH XUMHYECKHX peaKiui,
cucrematnueckyto HomeHknarypy (IUPAC) u TpuBManbHble Ha3BaHHS
OTJENIbHBIX HEOPraHMYeCKUX BellecTB (yrapHblii ras3, YIJIEKUCIBIH Tas,

aMMHaK, rameéHas HU3BECTH, HeraméHas HU3BCCTH, NIUTHEBAA COJA, IMUPUT U

ApyrHe)

2.6

CdopmMupoBaHHOCTh YMEHUM XapaKTepu3oBaTh (OMHCHIBATh) OOLIHE

XHMHYECKHE CBOMCTBA HCOPTraHNMYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB,
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MNOATBCPIKIAATH CyHICCTBOBAHUC TeHEeTHYECKOM CBsA3HU MCKIAY
HCOPTaHNYCCKUMH BCUICCTBAMHU C ITOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYHOLINX

XUMHYCCKHUX peaKHI/Iﬁ

2.7

CdopMUpoOBaHHOCTh YMEHUH IJIAHUPOBATh W BBITIONHATH XUMHUYECKHIA
DKCIIEPUMEHT  (pa3jioKeHHe TEepOKCUAa BOJOpPOAAa B  IPUCYTCTBHUH
KaTajn3aTopa, OINPEIEICHUE Cpellbl PAacTBOPOB BELIECTB C IMOMOIIBIO
YHHBEPCAILHOTO WHAWKATOPA, BIUSHUE PA3IUYHBIX (aKTOPOB HA CKOPOCTH
XMMUYECKON PEaKlMu, Peakllui MOHHOTO OOMEHa, KauYeCTBEHHBIC PEaKIHH
Ha cyibdaT-, KapOoHAT- U XJIOPUI-AaHUOHBI, HA KATUOH aMMOHMSI, PEIlICHUE
AKCIIEPUMEHTAJbHBIX 3afau Mo Ttemam «Mertamib» u «Hemertannsi») B
COOTBETCTBUHM C TpPaBWJIAMH TEXHUKHA O€30MacCHOCTH TNpH OOpameHuH C
BEIIECTBAMH U J1A0OPATOPHBIM 000pPYIOBAaHHEM; MPEICTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCIEpPUMEHTA B dbopme 3alUCH  ypaBHEHUH
COOTBETCTBYIOIIUX peakuuid u (HOpMyIHpPOBaTH BBHIBOABI Ha OCHOBE JTHUX

pe3yJIbTaToB

2.8

2.9

ChopmupoBaHHOCT, ~ yMEHHUH  cOOJNIOAATh  MpaBWJa  IOJIE30BAHMS
XUMHYECKON TOCYJION | JT1a00OpaToOpHBIM 00OPYOBaHUEM, a TAKXKE MPaBHIIA
oOpallleHuss C BEHIECTBAMH B COOTBETCTBUM C HWHCTPYKLUHUSAMHU IIO

BBIINNIOJIHCHHUIO J'Ia60paTOpHBIX XUMHNYCCKHUX OIIBITOB

CdopMupoBaHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXale B OCHOBE NPOMBIIUIEHHOTO TOJNYyYEHUsS] CEPHOW KHUCIOTHI,
aMMHaKa, a TaKkxke chPOpMUPOBAHHOCTH MPEJACTaBICHUN 00 OOIMX HAYYHBIX

IMPpUHIHUIIAX U 9KOJIOTHYICCKHUX np06neMax XUMHUYCCKOIro IMpon3BOJACTBA

XUMHS U KU3Hb. PacuéThl

3.1

3.2

ChopMHpPOBAaHHOCTh MPEJACTABICHUNW O XUMHYECKOW  COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpPA, POJIA XUMHUHU B IMO3HAHUM SBJICHHM
NpUPOJLI, B (POPMUPOBAHWUU MBIIUICHUS U KYJbTYPHl JIMYHOCTH, €€
(GYHKIIMOHATIBFHOU TPaMOTHOCTH, HEOOXOIUMOM NSl pelIeHHsI MPAKTUIECKUX
3aJa4 ¥ HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JIOPOBBIO U
MIPUPOAHON Ccpeie

ChopMHpPOBAaHHOCT, YMEHUW KPUTHYECKH aHAIM3UPOBATH XUMHYECKYIO
uH(pOpPMAIIHIO, TONYYaeMyI0 U3 Pa3HBIX HCTOYHHUKOB (CpPEeICTBa MacCOBOM

KOMMYHHUKAIUHU, CETh IHTEpHET 1 ipyTrHe)

3.3

ChopMHpOBaHHOCT,  yMEHUH  COOMIONATh  TMpaBWjia  IKOJIOTHYECKU
[[eIeCO00Pa3HOr0 MOBEACHUS B OBITY M TPYIOBOU JEATEIBHOCTH B IIEINSAX

COXPAHEHUS CBOETO 3J0POBbS U OKPYKAIOIIEH TPUPOIHOU CPEIbI

3.4

Oco3HaBaTh ONAaCHOCTh BOSI[GﬁCTBHH Ha XUBBIC OPraHU3MBblL OHpe,I[eJ'IéHHBIX
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BELIeCTB, IMOHMMas cMbicia mokazarens I[IJIK, mosicHaTs Ha mnpumepax
CIOCOOBl YMEHBILIEHUS U NPEAOTBPAILEHUS WX BPEIHOIO BO3JCHCTBUS Ha

OpraHu3M 4YC€JI0OBEKaA

3.5

CdopMUpOBaHHOCTh YMEHUW MPOBOIUTH BBIYHCICHUS C HCIIOIH30BAHHEM
HOHSTHUSL «MaccoBasi JIOJIsl BELIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUIT
ra3oB IPU XUMUYECKHX PEAKIHIX, MACChl BELIECTBA WM 00BbEMA ra3oB IO
U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIH O0bEMY OFHOTO U3
YYaCTBYIOLIMX B PEAKLIUHU BEIIECTB, TEIUIOBOTO AP PEeKTa peakii Ha OCHOBE

3aKOHOB COXpaHCHHA MACChbl BEMICCTB, IPEBPAICHUA U COXPAaHCHUSA DHEPIrUun
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ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUH

11

1.2

[Ipenmer opraHuvyeckod XUMHH: €€ BO3HUKHOBEHHE, pPa3BUTUE U
3HAQUYEHHE B NIOJIyYEHUH HOBBIX BEILIECTB U MaTepuanoB. Teopust cTpoeHust

opranndeckux coenquHeHuit A.M. byTiepoBa, €€ OCHOBHBIE TTOJIOKEHUS

CrtpykTypHbIe POpPMYJIBI OPraHUYECKUX BELIECTB. ['oMoorus, nusomepusi.
XuMHYecKasi CBS3b B OPraHWYECKUX COCIMHEHUSAX — OJMHApHBbIE U
KpaTHbIe CBsi3M. [IpeicraBieHHe O KIACCH(PUKAIUKA OPraHUYECKUX

BCIICCTB

1.3

2.1

Homenknatypa opraHuueckux COEAMHEHUM (CHCTeMaTH4ecKas) |
TPUBHUAJIbHBIE  HAa3BaHUSl  BaXXHEWIIMX  MPEICTABUTENEH  KIIACCOB

OpPraHMYEeCKHUX BEIIECTB
YraeBoaopoibl

AJKaHbl: COCTaB M CTPOEHUE, TOMOJIOTHYECKUU psia. MeraH W 3TaH —
MPOCTEHIIME TIPEJCTABUTEIN ATKaHOB: (PHU3UYECKHE U XUMHYCCKHE
CBOMCTBA (peakuMH 3aMElIEHUsT U TOPEHMsI), HaXOXKJICHHUE B TPHUPOJE,

MOJIYUYCHHUEC U IPUMCHCHUEC

2.2

2.3

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUN psAll. DTUIIEH U MPONUIIEH
— TpocTeiilline MNpeACTaBUTENN AaJKEHOB: (U3MYECKHEe M XUMHUYECKHe
CBOWcTBa (peaklUuu TUAPUPOBAHMS, TAJIOT€HUPOBAHUSA, THUApaTaLlUy,
OKHCJICHUS U TIOJTUMEPU3ALINN), TIOTyYEHHE U TPUMEHEHNE

Ankanuensl: 6yraaueH-1,3 u MmetunOyrtanueH-1,3: ctpoeHue, BakHeme
XUMUYECKHE CBoOMcTBa  (peakumst monumepusaiuu). [lomyuenue

CHHTETUYECKOIO KayuyKa U PE3UHBI

2.4

2.5

AJKUHBI: COCTaB M OCOOCHHOCTHM CTPOEHHS, TOMOJIOTUYECKUH psI.
AneTuieH — NpoCTEHIINH NPEeICTaBUTENb AIKUHOB: COCTaB, CTPOEHUE,
¢u3myeckue W XMMUYECKHE CBOMCTBa (peakUuu TUIPUPOBAHUS,

TaJJOr€HUpPOBaHUsA, TUApPATAIIUU, ropeHm{), IMOJIYUYCHHEC U IPUMECHCHUEC

Apensl. benson: cocras, ctpoenue, GuU3NUECKUe U XUMUUYECKHE CBOMCTBA
(peakuuy rajoreHMpOBaHMS U HUTPOBAHUS), NOJyUYEHUE U MPUMEHEHHUE.
Tonmyon: cocraB, cTpoeHHe, (QU3NYECKHE U XUMHYECKHE CBOMCTBA
(peakuuy rajgoreHMpOBaHMsS U HUTPOBAHUS), NOJYyUYEHUE U NPUMEHEHHUE.

ToKCUYHOCTH ApPCHOB. I'enetnyeckas CBA3b MCXKAY YTJICBOAOPOAAMHU,
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MNpUHAJIC)KAIMMH K Pa3IMYHbIM KJIaCcCaM

2.6

IIpupoaHbIE MCTOYHUKU YIJIEBOAOPOIAOB. [IpHponHbIli ra3 M IOIYTHBIE
HeTsaHbie Ta3pl. HedTh 1 €€ mpoucxoxaenue. CrocoObl mepepadoTKu
He(TH: NEPETrOHKA, KPEKUHT (TEPMHUUECKUI, KaTATUTUYECKU), TUPOIIH3.
[TponykTsl nepepaboTKU HEPTH, UX IPUMEHEHHUE B IPOMBILIUIEHHOCTH U B

ObITy. KaMeHHBIN yrosb ¥ IPOAYKTHI €ro nepepaboTKu

Kucnoponconep:xaiue opraHn4eckue CoeAMHEHNS

3.1

3.2

IIpenenbHble OMHOATOMHBIE CHUPTBL. METaHOI W 3TaHOI: CTPOCHHE,
¢u3nyeckue W XUMHUYECKHE CBOMCTBa (peakuMd C aKTUBHBIMHU
MeTaJulaMH, TaJOreHOBOI0OPOIaMH, TOpeHHe), IpuMeHeHne. Bogopoausie
CBA3M MEXJy MOJIEKYJaMH CIUPTOB. J[eficTBME MeTaHOJa U 3TAaHOJIA Ha
OpraHu3M 4eJoBeKa. MHOroaTOMHbIE CHUPTHI. OTWIEHIJIUKOIb H
TIUIEPUH:  CTpOeHHe, (HU3MYECKHe M  XHMHUYECKHE  CBOKCTBA
(B3aMMOAEHCTBHUE CO LIEJIOYHBIMU METAJlJIaMU, KAYECTBEHHAs! Peaklys Ha
MHOI'0aTOMHBIE CIIUPTHI). [leiicTBue Ha opranu3m yenoBeka. [Ipumenenue

MIMOCprUHA U OTUJICHTJIMKOJIA

@deHOM: CTPOCHHWE MOJEKYJIbI, (U3NYECKUE W XUMHYCCKHE CBOWCTBA.

Tokcnuynocts enona. [Ipumenenne penona

3.3

Anpaeruapl U KeToHbl. DopManbaeruj, aueTaabAerui: CTPOEHUE,
¢usznuecknue M XMMHYECKHE CBOWCTBAa (peakUMU OKHUCICHUS U

BOCCTAHOBJICHHA, KAUCCTBCHHBIC peaKLII/II/I), MOJIYUYCHHEC U ITPUMCHCHUC

3.4

OnHOOCHOBHBIE TpenebHble KapOOHOBBIE KHCIOTHl. MypaBbuHas H
YKCYCHasi KHUCIIOTBI: CTpO€HHe, (U3NYEeCKMe U XUMHYECKHUE CBONCTBA
(cBoiicTBa, oOOmMEe JUIs Kjacca KUCIOT, peakuus >TepuduKanun),
nojsiyueHue U npumeHeHue. CTeapuHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPEJICTABUTENN BBICHIMX KapOOHOBBIX KUCIOT. Mblia Kak COJM BBICIIUX

Kap6OHOBLIX KHCJIOT, UX MOIOIIICC JIEHCTBUE

3.5

3.6

Crnoxnble 3(Upbl Kak HPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [miaponus
cioxHbIX 3¢upoB. XKupsl. I'maponuns sxupoB. IlpuMeHeHHE XUPOB.

buonorunueckas poJib JKHUpPOB

YrneBoapl: coctaB, Kiaccuukamus — yriaeBogoB (MOHO-, JU- U
noyimcaxapusl). [TI0Ko3a — MPOCTEHIIMI MOHOCaxXapua: OCOOEHHOCTH
CTPOCHHUS  MOJICKYJBI, (U3NYECKHEe W  XHMHYCSCKHE  CBOMCTBA
(B3aumopeiictBue ¢ ruapokcugom menu(ll), okucneHme amMMHuaYHBIM
pactBopoM okcuaa cepebpa(l), BoccTaHOBIEHUE, OpOKEHHE TIIOKO3BI),
HaXOXJCHWEe B TPUPOJE, NPUMCHEHHE, OHOJOTHYeCKas  POJb.

dorocuHTe3. PpyKTO3a Kak M30Mep INIIOKO3bl. Kpaxman m nemrnonnosa

OOITI COO MAOY COMI Ne 18 45



4.1

Kak MnpupoaHele noaumepsl. CTpoeHHe KpaxMana M LEJUIIOJIO3bL.
dusnueckue M XMMHYECKHE  CBOMcTBa  Kpaxmana  (THIpOJH3,

KauC€CTBCHHAsA pCaKknus C I/IOI[OM)
A30Tcoz[ep>1<amne OpTraHU4Y€CKUC COCANHECHUA

AMUHOKUCIOTHI ~ Kak  am¢oTepHble  OpraHHUYECKHe  COEIMHEHUS.
dusznueckue W XUMHUYECKHE CBOMCTBA AaMHUHOKHUCIOT (HA NIpUMEpE

riauiHa). buonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTu b

4.2

benku kak NpuUpoOJIHBIE BEICOKOMOJIEKYJISIpDHBIE coeuHeHus. 1lepBuunas,
BTOPUYHAS M TPETHYHAs CTPYKTypa OelkoB. XHWMHYECKHE CBOHCTBa

OeIKOB: TUApOJIN3, A€HATypalus, KaUECTBCHHBIC pCAKIIUX Ha Oenku

BLICOKOMOJ'IGKy.]'IHpHLIe COCANHCHUA

5.1

OcHOBHBIC TOHSTHS XUMHUU  BBICOKOMOJEKYJSPHBIX  COCTUHEHHI:
MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpHU3AIIH,
cpenHsiss  MoJieKyisipHas — Macca.  OCHOBHbIE ~ METOJABI  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCJIMHECHHM — MOJIMMEpU3aIUs u

IIOJIMKOHACHCAII U

5.2

3KCHepI/IMeHTaﬂbHH€ MCTOAbI M3YUCHHUA BCHICCTB U HUX HpeBpaHIeHHfII
O3HAKOMJICHHUE C 06pa3uaMH MNpUPOAHBIX WM HUCKYCCTBCHHBIX BOJIOKOH,

IJ1acCTMacc, KayudyKoB. HonyquI/Ie CHUHTCTHUYCCKOI'O KaydyKa U pC3UHbL

11 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

11

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

XuMuyeckuit snemMeHT. AToM. Sapo aTtoma, H30TOMBL. JIEKTPOHHAs
00osiouka. DHEpreTHUecKne YpOBHHU, OypPOBHU. ATOMHBIE OpOUTAIH, S-,
p-, d-amemenTbl. (OCOOEHHOCTH  paclpeieieHuss DJIEKTPOHOB IO
opOuTaNsIM B aTOMax »JJEMEHTOB IMEPBBIX YETBHIPEX IEPHUOJIOB.

DJeKTpoHHask KOH(UTypalus aTOMOB

1.2

Ilepuonnueckuii 3akoH u Ilepuoguueckass cucremMa XUMHYECKUX
sanemeHtoB JI.M. MenneneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA U
Ilepuoauueckoit cucrembl xumudeckux siaeMeHToB .M. MenneneeBa ¢
COBPEMEHHOM TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XHWMHYECKHX DJJEMEHTOB W O0O0pa3yeMbIX HMH TMPOCTBHIX |
CJIOKHBIX BEILIECTB M0 rpynmnam M rnepuojaaMm. 3HaueHUe MepruoguIecKoro

3aKOHa B pa3BUTUN HAYKHU
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1.3

Crpoenue BemecTBa. XUMHYECKash CBSI3b. BUABI XUMHUYECKON CBS3HU
(xoBaJIeHTHAs HEMOJIApHAs U MOJISIpHAs, HOHHAsI, MeTaJuinyecKkas). VIoHbI:
KaTHOHbl M  aHUOHBL. MexXaHu3Mbl  00pa3oBaHHs  KOBAJICHTHOM
XUMHYECKON CBs3U (OOMEHHBINM M JOHOPHO-AKIENTOPHBIN). BomopoaHas

CBA3b

1.4

BanieHTHOCTB. DneKTpoOoTpULIATEeIbHOCT. CTENEHb OKUCTICHUS

1.5

BemecTBa MOJNEKYISIPHOTO M HEMOJICKYJIIPHOTO CTPOCHHS. 3aKOH
IIOCTOSTHCTBA COCTaBa BEINECTBA. THWIIBI KPUCTALIMYECKUX PEIIETOK.
3aBUCHMOCTh CBOMCTBAa BEIIECTB OT THIA KPUCTAIIIMYECKOH PEHIETKH.
ITonsTtue o AUCHICPCHBIX CUCTCMAX. HUctuannie n KOJUIOMAHBIC PACTBOPLI.

MaccoBas 107151 BEIIecTBa B pacTBOpe

1.6

Knaccupukanuss ~ Heoprammyeckux — coequHeHuid.  Homenkmatypa

HCOPTraHNYCCKUX BCIICCTB

1.7

1.8

1.9

1.10

Xumnueckass peakuus. Kiaccudpukamuss XUMHYECKUX peakiuil B
HEOPraHWYECKOM M OpPraHMYecKOd XHWMHHU. 3aKOH COXPaHEHUsS MacChl
BEIIIECTB, 3aKOH COXPAHEHUS U IMPEBPAIICHUS YHEPTUM MPU XUMHYECKUX

peaKIusIxX
CxopocThb peakiuy, e€ 3aBUCUMOCTh OT Pa3InYHbIX (PaKTOPOB

OOpatumbie peakuuu. XUMHYECKOe paBHOBecue. DaKTOpbI, BIHSIOIINE

Ha COCTOsSIHME XUMHUYecKoro pasHosecus. [Ipuauun Jle [larense
OnextponuTrueckas auccoruanus. CuiabHBIE U CJIa0ble AJIEKTPOIHTHI.
Cpena BOAHBIX PAcTBOPOB BEIIECTB: KHUCHAsg, HEUTpalbHAas, IIETOYHAs.

Peakiiyy HOHHOTO oOMeHa

1.11

OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC pCaknuuun

HeopFaHI/IquKa}I XHUMMUA

2.1

Hemeramnsl. Ilonoxenue HemertamioB B Ilepuoaunueckoit cucreme
xumuueckux saemeHToB J[.MI. MeHneneeBa M OCOOEHHOCTU CTpPOCHHS
atoMoB. DuU3MYECKHE CBONCTBA HEMETAUIOB. AJUIOTPOINHS HEMETAIJIOB

(Ha mpuMepe KUCIopoa, cepbl, pocdopa u yriaeposa)

2.2

2.3

XUMHYECKHE CBOWCTBA BaXHEMIIMX HEMETAIJIOB (TajJOT€HOB, CEPBI,
azora, Qocdopa, yriepoga U KpeMHHUSI) U UX COCIMHEHHH (OKCHIOB,
KHCIIOPOJICOACPKAIIUX KHUCIIOT, BOJOPOJHBIX coenHeHuit). [Ipumenenue
BaXKHECHIIINX HEMETAIIJIOB U UX COCANHCHMI

Meramel.  Ilonmoxenune wmertawioB B llepuoamyeckoir  cucreme
xumuuecknx saemeHtoB J[.M. MengeneeBa. OcoOEHHOCTH CTPOCHUS

AIIEKTPOHHBIX 000J0YeK aTOMOB MeTallIoB. O01mue pu3nueckue cBoiicTBa
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MeTayioB. CIuiaBel METAJUIOB. ODJIEKTPOXMMUYECKUH pPsiil HaNpsyKEeHUI

METAaIJIOB

2.4

2.5

XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX METAUIOB (HATPHM, KaJIU, KadbLUMH,
MarHui, aJlOMUHUHN, [UHK, XPOM, JKEJIe30, MeIb) U HUX COCAMHCHHI.
OO0mue crnocoOwl MoJydeHusl MeTauioB. [I[puMeHeHne METaIIIIOB B OBITY H

TCXHHUKCE

I'enernueckas CBSI3b HCOPraHMYCCKUX BCUICCTB, IMIPUHAMJICIKAIINUX K

Ppa3jIMuHbIM KJIaCCaM

XUMHS U )KU3Hb

3.1

Ponmp xumMum B oOeCIEYeHMH HKOJIOTHYECKOH, HSHEPreTUYecKod W
NUIIEBOW Oe30MacHOCTH, PAa3BUTHH MEAWIUHBI. [IOHSATHE O HaydHBIX

METOAaX IMO3HaHMA BCIICCTB U XUMHWYCCKHX peaKuHﬁ

3.2

HpeI[CTaBJ'IeHI/IH 00 O6H_II/IX HAay4YHbIX IMPUHIOUIIAX MTPOMBIIIJICHHOI'O
MMOJIYyUYCHU A BaKHEHIIINX BCIICCTB. YenoBek B MHUpPE BCIICCTB U
MaTCpHraIOB: BayKHEHIIIHE CTPOUTCIIBHBIC MAaTCpHaJIbl, KOHCTPYKIIMOHHBIC
MaTcpuralibl, KpaCKu, CTCKJIO, KCpaMHKa, MaTCpUajbl JIA JJICKTPOHHUKH,

HaHOMAaTCpUaJibl, OPraHN4ICCKUC U MUHCPAJIbHBLIC y,I[O6peHI/I$I

3.3

Xumus u 3J0POBBC YCJIOBCKA: IpaBujia HMCIIO0Jb30BaHUA JICKAPCTBCHHBIX
[npcraparTroB, IIpaBujia 0€3011aCHOT0 UCIIOJIb30BaHUs [pcriapaToB OBITOBOM

XHMHH B ITIOBCEIHEBHOM KHU3HU
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