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HOACHUTEJIBHAS 3AITUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  TOCYJapCTBEHHOM
obpazoBarenpHoM ctaHgapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusx Poccuiickoi
®denepauuy, peaqu3yOIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TONOKeHHW «CrTparermm pasBUTHS BocnUTaHuA B Poccuiickon
Oepnepanuun Ha niepuo 10 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEIICHUIO
oOmieil ctparerut oOydeHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBEpUIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
NO3HAHMS 3aKOHOB NMPUPOAbI, (OPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTYypbl
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOy4Jarommxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHusl CPeACTBAMH y4eOHOTO
npeaMera «XUMHS», COJIEpPKAHUE M TMOCTPOCHHE KOTOPOro OIPEAENIEHBl B
nporpaMMe MO XUMHHM C Y4€TOM crneun(UKd HayKd XUMHM, €€ 3Ha4eHHs B
NMO3HAHUU TPUPOJLI U B MaTEPUAIbHOW MU3HM OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1efaed M MPUHLMUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBbI cpefHero ooero oopasosanus B Poccuiickoit denepanuu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo poyib B
COBPEMEHHOW IMBWJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBIEHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
IPUPOJIbI U YENIOBEKa, KOTopoe (HopMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU TPUMEHEHUS.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HallpaBJieHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyarolmuxcs, HeoOXOOUMYI0 MM JJs BbIpa0OTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOHKCHHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHUYECKOW XUMHH (C BKIIFOUEHUEM 3HAHUM U3 OO0IIeH XUMUU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHMsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUsS» cpopMupoBaHa B IMporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajia U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHMYECKOM XHMMHHM BEIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXHUMHYECKUX M BJICKTPOHHBIX
OpeICTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHSs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHu4ecKod XUMHM IIOJy4YarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[Ton HOBBIM yriiOM 3peHHs B mpeamere «XUMHUS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMHSD» O0YyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W INPUMEHEHHH, d TAKXKE O XUMUYECKHX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus jonosiHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHU HayKaMM, PacKpbIBalOT €€ POJIb B IIO3HABATEIBHOM M IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBaKEHHMS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
IPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTOo
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢dunocockux uAeH, TaKMX KaK: MaTepualbHOE €IMHCTBO HEOPraHUYECKOTO W
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, IIO3HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa H
pelIeHUs] MPOTUBOPEYM MEXIy HOBBIMH (akKTaMHM U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTUYECKUX MpoOseM, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss MPUHATbIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUS TMpeAMeTa MpeAyCMaTpuBaOT (popMUpOBaHUE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3IMyYHBIX BHJIOB JCSATENIBHOCTH: pEUIeHHs MpoOsieM, MOHCKa, aHalu3a H
00paboTku MHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIEOBATENIbCKON JeATEeIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPHU OMPEICICHUH
coJlep KaTeIbHOM XapaKTepUCTUKHU 1ieJied HW3y4eHHUs NpelMeTa HalpaBieHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAayKd KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJA K ONPEACIICHUIO LW HW3y4eHUs
IIPEMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LIEISIMH H3yY€HHUs IpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOpPOHU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKkiui, HEOOXOJUMBIX IS MPUOOpETCHHS
YMEHUM OpUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM MPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, comeprkaTelibHas XapaKTepUCTHKA IIeJiel U 3a71a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnovYTeHHE
IPAKTUUECKOM KOMIIOHEHTE COJep)KaHus OOydueHHus, OpPHUEHTUPOBAHHON Ha
MOJIFOTOBKY BBITYCKHHKA 00111€00pa30BaTEIbHON OpraHM3aliy, BIAJCIOIIEr0 He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcCOOaMU U
YMEHHUSIMH aKTUBHOTO TOJIYYCHUS 3HAHUN W MPUMEHEHHS UX B PEATBbHOMN KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3ydYeHHH IMpeaMera «XHUMHs» JOMHUHHPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanTaius 00yJarommxcsl K yCIOBUSM TUHAMHUYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHre Yy OOy4arONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCAaIbHOE 3HAUEHUE I pPa3jNuHBIX BHIOB
NeSATEILHOCTH: PEIIeHHs MpoOJeM, MOucKa, aHanu3a U 00paboTKu MH(POpMAIIHH,
HEOOXOJUMBIX Ui TPUOOPETEHUS OIbITa JEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe s OLEHKH C MO3UIUI
HKOJIOTHYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTaHU3M UYEJIOBEKA U MIPUPOIHYIO CPELLY;



pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUHU JIJIsl TIOMCKA U aHaiu3a yuyeOHOU u
HAyYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPU IUIAHUPOBAHUM W TPOBEICHUH XUMUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOUIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe MPUOOPETEHHS OIbITa
WCITOJIP30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHITHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM miaHe cpenHero oOimiero oOpa3oBaHUS TPEAMET «XHUMUS»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-Hay4YHbIC
PEAMETHD.

OO11e€ Ynca0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 kinacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTPOECHHS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUs. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne 0 Ki1acCU(pUKALMK OpraHnyeckux BeuiecTB. HomeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
O3HAKOMJIEHHME C 00pa3uaMy OpraHWYeCKHX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUA psAA. MertaH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN aJIKEHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytamueH-1,3: cTpoeHue, BakHEUIIHNE
XUMUYECKUE CBOWCTBa (peakuusi mnoiaumepuszanuu). [lomydeHne CHUHTETUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
TOPEHMUSI), IOJyUYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUsS U HUTPOBAHUS), NNOJIYYEHUE U MPUMEHEHHE. Tomnyor:
cocmae,  cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYyeHue U npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKUi), Tupoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHME C O0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoOIEIMpPOBAaHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOTYYCHHE ITHUIICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB WJIA MTPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBHL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoJopoaHble CBSI3H MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHe MeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupThbl). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenue rauueprHa U STUICHTITUKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ilpumenenue Gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALECTAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEeaKIUU OKHUCIEHHS M BOCCTAHOBJIECHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (PU3HUECKHe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjacca KUCIOT, Peakiysl 3Tepu(pHUKalum), MOJTyYeHHe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['uaponu3
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornyeckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIUS ~ yriaeBOAOB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl.  Pu3nueckue U XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUIL:
npoBeJcHUE, HAOMIOJCHHE W OMUCAaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIHMPTOB, KAa4E€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKHCIEHHE 3TaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
MPOBEJCHUE MPAKTUIECKOM PabOThI: CBOIMCTBA PACTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTA PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIUN).

A3oTconepKkale OpraHn4eckiue COeTMHEHUS.

AMUHOKHUCIOTH Kak aM(poTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOPMYHAs M TPETHUYHAS CTPYKTypa OenKkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M HX MPEBpallECHUil:
HaOII0/ICHUE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypaIus OEJIKOB Mpu
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKkoMoJIeKYISIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XHUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSIST MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIIUS U MOJTUKOHIECHCAIHUS.

OKCIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M HX IPEBpAILLCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanyst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYLIECTBIISIETCA 4Yepe3 HCIIOJIb30BAaHME KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUUECKUNA YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOE COCTOSIHUE
BElIECTBAa, (PU3NMUECKHUE BETUUMUHBI U €UHUIIBI UX U3MEPEHHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOPHbIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pECYpCHI.

TexHONorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KUIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYeCcKuil sneMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAs
000J10YKa. DHEPreTHYEeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH u llepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepuognyeckoil cucTeMbl
xumudeckux aneMmeHToB . M. MeHnpneneeBa ¢ COBpEMEHHOU TEOpUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue MEepUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsipHas W TOJSpHAsl, UOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciienus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJEKYJIPHOTO UM HEMOJEKYISIPHOTO  CTPOEHUSA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

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

Xumuueckas — peakuusd. Krmaccupukanmss XUMHYECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHWYECKOM XWMHH. 3aKOH COXPAHEHHS MacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumu4aeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaun «llepuognueckas cucteMa XuMUYeckux 3meMmeHToB [[. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOIO HWHIUKATOPA, pEaKkiuu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3iuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIUm».

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHl C HUCIOJIB30BAHUEM IMOHATHUS «MaccoBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilomoxxenue HemetaiuioB B llepuoamueckor cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (HA MpUMEpe
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX HEMETAJIOB (raJIOT€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHne Ba)XHEUIIMX HEMETAIUIOB U MX COCTMHEHUM.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIOB.

XUMUYECKHE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPUM, KalWi, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmme cnocoObl momyyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX MPEBPALLICHUIL:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJIbHBIX 3a/Ja4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIlMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaAMU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMN HA KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

PacuéTtel macchl BemiecTBa WM OOBbEMA ra3oB IO M3BECTHOMY KOJIWYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BELIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHuS ¥ KM3Hb

Ponp xuMun B 0OeCrieyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpPE BELIECTB M MAaTE€pPUAIOB: BAXKHEWILIME CTPOUTEIIbHbBIE
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuajbl, Kpackh, CTEKJIO, KEepaMHKa,
MaTepuabl JJsl 3JIEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAJIbHbIC
ya00peHwusl.

XUMHST W 3I0pPOBbE YEJIOBEKA: MMpaBWJa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmeH W
HeopraHuyeckoi xumuu B 11 Kiacce ocyliecTBIIsIETCS Yepe3 MCIOIb30BaHUE KaK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSATHH, TakKk MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OO1ue ecTecTBEHHO-HAYyYHBIE MOHATHS: HAY4HBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusi, NEepUOAUYHOCTb, HAOIIOEHHE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NYECKHUE BETUYMHBI U CIMHHIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypcBhl.

TexHonorus: XuMuUYecKasi NPOMBIIIIEHHOCTb, METAJLUIYPTHs, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHILEBAsS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCSL TMPOTPaMM  CpPEIHEro oO0mero o0pa3oBaHus (JUYHOCTHBIM,
METanpeAMETHbIM W TIpeaAMeTHbIM). HayyHo-meTonuyeckod OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO OOIIero
00pa3oBaHus SIBJSIETCA CUCTEMHO-AESATEIbHOCTHBIN TTOAXOI.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIHMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroOUIUXCs PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCUMCKOrO TIpakJIaHCKOTO OOIIECTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMU U TIpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[I03HABATEILHOW M TMPAKTUYECKOW JACATEIbHOCTH
00y4Jaromuxcs 1Mo peaanu3aii IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpamaaHCcKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M MpPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN y4E€OHBIX M MO3HABATEJBHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MPUHUMATb MOTHUBBI, HAaMEpPEHUs, JIOTUKY H
apryMEHThI IPYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAcCJIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YeCTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalliH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 310poBOTO M 0Oe3omacHoro obpasza IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuil 0Oe30MacHOro OOpalleHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAaHUSl UEHHOCTH TNPaBWJI HMHIUBUAYAIbHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a/]ad
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYeHHUI0 MPodeccruid pa3IndHOro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peann3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHMS TJIOOAJTBLHOTO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, MPUHOCIIIMX BpEl OKPYXKarOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HIEOJIOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ pojiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUsT 00 OKPYXKAIOIEeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSXKXAEHHOCTH B  0OCOOOW 3HAYMUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUHU TI00adbHBIX TPoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: MOHHMMAaHWs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIOMUXCS JAHHBIX C [EIbI0 TOJIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENPEphIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHMHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX cepax npodhecCuoHATbHOU

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YICOHOTO MpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOy4YaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHS, OTPaKAIOUIUe
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PHUKY METOJIOB TO3HAHUA,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
mpoIiecc, CUCTeMa, HayIHbIM (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcCle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHUS (MO3HABATENbHbIE, KOMMYHHUKATUBHbBIC,

PETYJISITUBHBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS W YHHBEPCAJIbHBIE YYCOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMHA Yu4eOHbIMU Mo3HaABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JIOrHYeCKHUE TeMCTBHUA:

CaMOCTOSITeIbHO  (OPMYyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aUMOCBSI3b,



WCITIOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAaHWS W KPUTEPUH I  KIacCH(PUKAIWKM BEMIECTB U
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKOU
peakiuy — TMPU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEIIECTB U XUMHUUYECKUX
pEeaKuunii;

dbopMyIMpOBAThH MEJIN U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAadyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTEJIBHOIO IUIAHUPOBAHUS W POBEIACHUSA
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICAOBAHNS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3ajay, IMPUMEHEHHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJIsIpHasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(MOPMAIMIO PA3IUYHBIX BUAOB U (PopM
MpEACTaBICHUS], KPUTHUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsi BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BAaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJB30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa MNpu pabdoTe ¢
XUMHUYECKON HH(OpMAIMEl: NPUMEHATh MEXNpeAMETHbIE ((pusuueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYXKJ1a€MOI T€MbI B XOJ€ Juaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBIMOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajan3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
o pe3yibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHWS TO3WUIIUN B
X0J1e 00CYKIeHUSI 1 0OMEHAa MHCHUSIMH.

OBiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJrOpUTM JEUCTBUI MpuU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHasH3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TO3HAHUM SIBIICHUI



npuponbl, B (HOPMHUPOBAHMM MBIIUIEHHWS M KyJbTypbl JIHYHOCTH, €€
(GYHKIIMOHATBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIIeHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 30POBBIO M MPHUPOIHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWI, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAlOIINE TOHATHA (XMMHYECKUI JJIEMEHT, aToM, >3JEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUI€HHAs), MOJb, MOJSpHas
macca, MOJIApHBIH OOBEM, YIJEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIIa,
paaukain, U30MEpHUsl, U30MEPbl, TOMOJIOTMYECKUI psAZl, TOMOJIOTH, YTIJIEBOJOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIIME COCAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacCHOM HCIIOJIb30BAaHUM BAXXHEUIIMX OPraHUYECKUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPTraHUYECKUX COSTMHEHMUI;

Cc(OPMUPOBAHHOCTh YMEHUH HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLui,
M3rOTaBIMBATh MOJENINA MOJIEKYJ OpPraHMYEeCKUX BEUIECTB JUISl WILTIOCTPALUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaThb KM Ha3BaHUS II0
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManiblaerus, aueTanibIerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
$pyKTO3a, KpaxMaJ, LEeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh, yMEHUS MPUMEHSATH IIOJIOKEHHUSI TEOPUU CTPOCHHSI
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsi M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, AMUHOYKCYCHasl KUCIIOTa), WILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(Th, NTPHUPOAHBIM Ta3, Yyrojib), CHOCOOBI HX MEpepadOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO HU3 MCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/IoOl U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXke MpaBuWia OOpalleHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyUEHUE
ATUJIEHA U W3YYEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BCIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMN OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISATH PE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMKucCH YPAaBHEHHH COOTBETCTBYIOLIHUX
peakuuii u GOPMYyITUPOBATH BHIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOPMHPOBAHHOCTh yMEHUW KPUTUYECKA AHAIM3UPOBATH XUMUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1EJIeCO00Pa3HOT0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B UENAX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TTOHUMasi cMbIci Tokazatens [IJIK, mosicHsITh Ha mpuMepax CrocoObI
YMEHBIIICHUS ¥ TPEJAOTBPAIICHHS WX BPEIHOTO BO3JCHCTBHSI HA OpPTaHU3M
YeJI0BeKa;

JUIST 00Y4aroNIuXCsl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYalOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nmis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpa, POJU XHMHUH B TO3HAHUU SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHUX  3HAHHWM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKas, BOJIOPOIHAS ), KPUCTAJUTMYECKAs PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKOU Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUN M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHBIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YpPaBHEHUM  XHUMHYECKUX  PEaKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTIASIBHBIX
HEOPraHWYECKHUX BEUIECTB (yrapHblid Tra3, YIJIEKMCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEAENISITh BaJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBS3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAsI) B COEAUHEHUSAX, THII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBI U HEMETAJLIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(OpPMUPOBAHHOCTh YMEHUI PACKPBIBATh CMBICI MEPUOINYECKOr0 3aKoHa [l
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

C()OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKUX JIEMEHTOB M UX COEIMHEHUMN
1o nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKON CBS3M MEXIYy HEOpraHM4eCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XUMHYECKUE PEAKIIUU TI0
pa3IMYHBIM TMPHU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHUIO CTEMEeHEW OKHUCIIEHHS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3IMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIM HOHHOTO OOMEHA, YYUThIBAs
YCJIOBHUS, ITPU KOTOPBIX 3TU PEAKIIMHU UAYT J10 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, PUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYIIHOCTh  OKHCJIHMTEIIBbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicteus (npunHuun Jle Ilatense);

c(OPMHPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaxX XUMUYECKOTO POU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUU
BELIECTB, TEIJIOBOro 3¢ (dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOPYIOBAaHUEM, a TaKXKe MpaBWiIa OOpaIleHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3joKEeHUE MEepPOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalM3aTOpa,
ONpENENECHUE Cpeapl pPacTBOPOB BEIIECTB C TMOMOLIBID YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIbHBIX 3aJa4 10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OpPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO JSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakUuil u (HOpMyIupoBaTh BBIBOJbI HAa OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTHXx);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIIONATh  TpaBWja  DKOJOTUYECKHU
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCILHOCTH B IIEIIAX
COXPAaHEHHUSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CHOCOOBI YMEHBIICHHS |
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMCHHE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISE CJICTIBIX W CJIA0OBHUIAIIUNX OOYYaIONUXCS: YMEHHE WCIIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI

KoaunuecTBO 4acoB

Bcero

Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMHUH

[Ipenmet oprannueckoit xumuu. Teopus

1.1 CTPOCHHUS OPTAaHHYECKHX CoeTMHEHUN A. M. 3
bytneposa

Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl

2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2

59 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 5
' QJIKaTUCHBI, AJTIKIHBI

2.3 ApoMaTn4ecKkue yrieBoaoposl 2

24 [TpupoHbIE HCTOYHHUKH YTIEBOAOPOAOB M UX 3
' nepepadoTKa
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepaimue opranndeckKue coeTHHeHust

3.1 Cnuptsl. ®eHon 3

3.9 Anspaeruasl. KapOoHoBbie KucnoThl. CI0XKHBIE 7
' 3¢upsl

3.3 VrneBoasl 3
Hroro 1o pasneny 13

Pa3nes 4. AzoTcoaepskamue OpraHu4ecKue coeJuHEeHH




4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokoMoJIeKy/IsipHbIE COeIUHEHUSA

51 | [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NporpamMmbl

KoanyecTBo 4acoB

Bcero

Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM

Crtpoenue atomoB. [lepuoanueckuit
3akoH u [lepuoanueckas cuctema

11 XUMHYECKHUX 31eMeHTOB /JI. . 3
Menneneesa
19 Crpoenue Bemectsa. MHoroo6pasue 4
BEILIECTB
1.3 XUMHUYECKUE PEAKIIHU 6
Htoro no paznemny 13
Pa3nen 2. Heoprannuyeckasi xXumust
2.1 Mertabl
2.2 Hewmeramisr
53 CBs13b HEOPraHUYECKUX U 5
OpraHUYECKUX BEUIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyectBo yacos
Ne n/m Tema ypoka
Bcero

1 IIpeamer opranndeckoil XUMuM, €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHUE 1

5 Teopust ctpoeHus oprannyeckux coenuHenuid A. M. bytieposa, eé 1
OCHOBHBIE I10JIOKEHUS

3 [IpencraBnenne o knaccuukanum OpraHMYECKUX BemecTB. HomeHnkmaTypa 1
(cucremaTnyeckas) U TPUBHAJIbHbIE Ha3BaHUsI OPraHUYECKUX BELIECTB

4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH psijl 1

3) MeraH 1 3TaH — IPOCTEUIINE IIPEACTABUTENN AJIKAHOB 1

6 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1

7 OTHIIEH U IPONMIEH — MPOCTEHIINE IPECTaBUTENN AJIKEHOB 1

8 [IpakTnueckas padora Ne 1. «IlonyyeHue 3TuieHa U U3y4EHUE €ro 1
CBOWCTBY»

9 Ankanuensl. byranuen-1,3 u metmn6yranuen-1,3. [Tonyuenue 1
CUHTETHUYECKOTO KaydyKa 1 PE3UHBI

10 AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHMSI, TOMOJIOTMUECKUHN PSII. 1
AneTnieH — npocTeNIINN TPEeICTaBUTENb aJIKUHOB

11 Beruncnenus no ypaBHEHUIO XUMUYECKOW pEeaKIK1

12 ApeHsbl: 0eH3011 1 ToyoJ. TOKCMYHOCTH apeHOB

13 I'enernyeckas cBS3b YII€BOIOPOAOB, IPUHAICKAIINX K Pa3IMYHBIM 1
KJ1accaM

14 [IpupoaHbIE HCTOYHUKH YTIEBOJAOPOAOB: IPUPOAHBIN I'a3 U MOMYTHBIE 1
He(TsHbIE ra3bl, HePTh U MPOIYKTHI €€ epepadoTKU

15 [IpupoIHBIE HICTOYHUKH YIJIEBOIOPOAOB: IPUPOIHBIN a3 U MOMYTHBIE 1




He(TsHBIE ra3bl, HePTh U MPOIYKTHI €€ mepepadboTKu

16 KontponbHas padoTa mo pazaeny «YTiaeBoA0pOIb»

17 [IpenenbHble 0IHOATOMHBIE CIIUPTHI: METAHOJI U 3TaHOJI. BomopoaHas
CBSI3b

18 MHOT0aTOMHBIE CIUPTHI: ATUIICHTIIUKOJIb U TIUIEPUH

19 @DeHo: CTpOeHHE MOJIEKYJIbI, PU3NYECKHe U XMMHUECKHUE CBOICTBA,
MIPUMEHEHUE

20 Anpaeruapl: GopMaIbACTHA U alleTAIBICTH . ATICTOH

21 OAHOOCHOBHBIE MpeAeNbHBIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U
yYKCyCHas

22 [IpakTuueckas pabora Ne 2. «CBoiCTBa pacTBOpa YKCYCHOM KUCIOTBDY

93 CreaprHOBas U OJICUHOBASI KUCIIOTHI, KaK MPEICTABUTEIH BBICIITHX
KapOOHOBBIX KHUCJIOT

24 MBpbL1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JeiCTBHE

o5 Crnoxxnbie 3(UpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. [ uaponu3
CIIOKHBIX 3(hUpOB

26 Kupsl: runponu3, npuMeHeHue, ONoIorndecKas poJib KUPOB

97 VYrieBobl: cocTaB, kiaccudukaius. Baxxnenme npeIcTaBuTelNu:
TIII0K03a, PpyKTO3a, caxapos3a

28 Kpaxmain u nemumosnno3a Kak MpupoTHbIE TIOJTHMEPHI

29 KonTponbnas pabota no pazaeny «Kucnopoacoaepskarire opraHu4ecKue
COETUHEHUS

30 AMUWHBI: METHJIAMUH W aHUJTHH

31 AMUHOKHCIIOTHI KaK aM(pOTepHbIE OPTraHUUYECKUE COSTUHEHHUS, UX
Oouosorudeckoe 3HadeHue. [lentuabt

32 benku kak mpupoHbIe BEICOKOMOJIEKYISIPHBIE COSTMHEHUS

33 OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX COSTMHCHUN




34

OcHoBHBIC MCTO/JbI CHHTEC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/II;'I.
HHaCTMaCCBI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoanyecTBO 4acos

Ne n/m Tema ypoka
Bcero

1 XHUMHUYECKUH JIEMEHT. ATOM. DJIEKTpOHHAsI KOH(UTYpalHsi aTOMOB

5 [lepunonnueckuii 3akoH u [lepuonnueckas cucrema XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, ux CBsI3b C COBPEMEHHOM T€OpPUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX JIEMEHTOB U UX

3 COCIMHEHUH 10 TPYIIaM U MepruoaaM. 3HaYCHUE TEPUOTUIECKOTO 3aKOHA U
CUCTEMBI XUMHUYECKUX d11eMeHTOB J[.J1. MeHeneesa B pa3BUTUN HAyKU

4 CtpoeHue BelecTBa. XUMUYeCKas CBSI3b, €€ BUAbI; MEXaHU3MbI 00pa30BaHU
KOBAJICHTHOM CBA3U. BoapopoaHas CBA3b

5 Banentnocts. DnektpoorpunarenbHocTh. CTenenb okuciaeHus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUS

6 [Tonsarue o nucnepcHbIX cuctemMax. VICTHHHBIC U KOJUIOUIHBIE PACTBOPHI.
MaccoBast 1071 BELIECTBA B pacTBOPE

7 Knaccudukanus u HOMEHKIATypa HEOpraHU4YeCcKnX coennHeHuil. ['eHeTnueckas
CBSI3b HEOPTaHUYECKHUX BEIIECTB, PA3IUYHBIX KIIACCOB
Knaccudukanus XuMHUECKUX peakluii B HEOPraHUYECKON U OpraHNYecKoi

8 XUMHUHU. 3aKOH COXPaHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPALLECHUS
SHEPIUU NMPU XUMUYECKUX PEAKIUAX

9 CxopocTts peakiuu. OOpaTuMbie peakiini. XUMHUYECKOE PaBHOBECHE

10 [IpakTudeckas padora Ne 1. «BaussHue pa3nuvHbIX (HaKTOPOB HA CKOPOCTH
XUMUYECKON PEaKIUm»
DnexkTponuTHyeckas quccorranus. [lonstue o BomopoaHoM nokasarese (PH)

11 pactBopa. Peakiiu nonHoro ooMeHa. ['uaponn3 opranndeckux u
HEOPTraHUYECKUX BEIECTB

12 OKHUCIUTENbHO-BOCCTAHOBUTENNbHBIC peakinu. [loHusaTre 00 smekTponmse




pacIuiaBoB U pacTBOPOB COJICH

13 KoHnTtposnbHast pabota 1o pazaeny «TeopeTuueckue OCHOBBI XUMUH» 1
Mertauibl, ux noyioxkeHue B [lepuoauyeckoit CuCTeMe XUMUYECKUX 3JIEMEHTOB

14 . 1. MenneneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB. O011IHMEe (PU3HIECKUE 1
CBOICTBa METAJJIOB

15 CnnaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH PsiJi HAIIPSYKEHUI METAIIOB 1

16 XHUMHYECKUE CBOMCTBA BAXKHEHUIIINX METAILIOB (HATPUM, KU, KAJIbIIHH, 1
MarHui, aIIOMUHUAN) U UX COSAMHECHUHN

17 XUMHYECKUE CBOMCTBA XPOMa, MEAU U UX COCTUHECHUI

18 XUMHYEeCKUE CBOWCTBA ITUHKA, JKeJie3a U UX COCTUHEHUM

19 [TpakTrueckas paborta Ne 2. "Pemienue sxcriepuMeHTaIbHBIX 33/1a4 110 TEME 1
«Meramb»"

20 Hemerannsl, ux nonoxxenue B [lepuoandeckoi cucremMe XuMHYECKUX 1
anemenToB [l. V1. MenzeneeBa 1 0COOEHHOCTU CTPOEHUSI aTOMOB

21 Ou3nyecKkue CBOWCTBAa HEMETAIUIOB. AJIJIOTPONHSI HEMETAIIOB (Ha IpUMepe 1
KHUCTI0poJia, cephl, hocdopa u yriaeposaa)

22 XYMHYECKUE CBOWCTBA TaJIOTEHOB, CEPBI U MX COCTMHEHUN 1

23 XUMHYECKHE CBOMCTBA a30Ta, pocodpa 1 X COCTUHEHUN 1

24 XUMHYEeCKUE CBOWCTBA yriepoia, KpEMHHUS U UX COSAMHEHUN 1

25 [IprumeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCTMHEHUI 1

26 O06o06mIeHne u cucreMaTu3anus 3HaHui o TeMe «Hemeramnsly. Beraucnenus 1
M0 YPaBHEHUSAM XUMHYECKHUX PEAKIHi U TEPMOXUMUYECKUE PACUETHI

97 [TpakTiueckas paborta Ne 3. «Pemienne skcriepruMeHTalbHbBIX 3a/1a4 110 TeMe 1
"Hemeramisr"»

28 KonTtponbHas padora no temam «Metamuisl» 1 «Hemeramis 1

29 Heopranunueckue u oprannueckue KuciaoTel. Heopranmueckue u OpraHnyecKkue 1

OCHOBAHUA




AmboTepHble HEOPTaHUYECKUE M OpraHUYEeCKHe CoeMHEHus. [ eHeTnueckas

30 CBSI3b HEOPTraHUYECKHUX U OPraHUYCCKUX BEIIECTB !

31 Ponp xumun B 00ecrieueHU 3KOJIOTHIECKON, JHEPTETUYECKON U MTUIIICBON 1
0€30MacHOCTH, PA3BUTHUU MEIUIIUHBI

39 [IpencraBnenus 00 0OMMX HAYYHBIX MPUHIIMAIIAX TTPOMBIIIICHHOTO MTOTYYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XHUMHS U 370pPOBbE YECIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




Ilpunosxcenue
Ounenounbie maTepuadsl 10 kiacce (0a30Bblil ypoBeHb)
KonTpoabHasi padora
Bapuanr 1.

Yactb A Bulbepume monvKko 0OUH 8epHbilli OmMeem u3 npedioHceHHbIX
A1l. Bemectsa, umerommue Gopmyisl CHz — O — CHz u CHz — CH2 — OH, sBnsroTcst

1) romonoramu; 3) monmMepamu;
2) u3oMepamu; 4) nenTuaMu.
A2. YrieBosopo, B MOJIEKyIle KOTOPOTO aTOMBI yIJIepoia UMEIOT SP° THOPHAM3AIUIO
1) 6yren-1, 3) 6yranuen-1,2;
2) OyraH,; 4) 6ytun-1.
A3. Tonyon mnpUHAAIEKUT K TOMOJIOIMYECKOMY PSAY:
1) ankaHoOB; 3) apeHOB;
2) aJIKUHOB; 4) aTKeHOB

A4. TIIpoxykTOM THIpaTalluy STHIICHA SBISETCS !
1) cnupr; 3) anpaerun;
2) KHUCTIOTA; 4) ankaHs.
AS. C 6poMHOI1 BOJI0# pearupyer
1) aTanon 3) STUIJIEHTIIUKOIIb
2) ¢denon 4) rnuuepuH

A6. ITpomykrom B3aumoserctBuss C3H;COOH u C3H;OH sBisiercs
1) nponuinoBeIil 3¢up OyTaHOBOMN KUCIOTHI

2) OyTunoBbIi 3¢up 6yTaHOBOM KMCIOTHI

3) OyTUIIOBBIH PUP MPONAHOBOM KUCIOTHI

4) nponuaoBbIi A3PUpP TPONAHOBOW KUCIOTHI

A7. AMHHOYKCYCHasl KUCJIOTa pearupyer ¢

1) consiHO# KMCIOTOM 3) YIIeKucibIM ra3oM

2) MeTaHOM 4) oKCcuA0M KpeMHUs

A8. AueruieH B 1ab0paTopuy MOXKHO MOJIYYUTh MPU B3aUMOACHCTBUU

1) yrnepona ¢ Bogopoaom 3) xapOusa KanbLus ¢ BOAOH

2) kapOuia afOMUHUS C BOAOH 4) XJOpMETaHa c HaTpueM

A9. DTUIIEHTTIMKOIb MOXKHO MOJYYUTh B3aUMOACHCTBUEM

1) sTanans u Bogopoa

2) XJIopATaHa U THAPOKCHUIA HATPUS

3) 1,2-auxopaTaHa U BOJHOTO pacTBOpa MIET0YU

4) oTUsIeHA U BOJBI

A10 . ITonumponuieH Moay4yarT U3 BEeIeCTBa, (popmysa KOTOPOro

1) CH2 = CHy; 3) CHz — CH2 — CH3;
2) CH = CH; 4) CH2=CH - CHs
Yactr B

B1. Buibepume mpu eeprvix omeema u3 npeoiodceHHbIX 6aPUAHNIOS.
Jl1g Kpaxmalia ¥ LeJITH0JI03b] BEPHBI CIEAYIOINE YTBEPKICHU:

1) umeroT o01IyI0 hopMyTy

2) UIMEIOT OJIMHAKOBYIO CTEIIEHb MTOJIMMEPU3ALUT

3) ABIAIOTCS IPUPOIHBIMU MTOJIMMEPAMHU

4) BCTYNAIOT B PEAKIIHIO «CepeOPsIHOTO 3epKajiay



5) He moABEpPraoTCs TUIPOTUIY
6) COCTOSIT U3 OCTATKOB MOJIEKYJI TJIIOKO3bI
B2. YcraHoBuTE COOTBETCTBHE MEXTY HA3BaHHWEM BEIIECTBA U €ro (OPMYIION.

Ha3Banue BemecTBa dopmyJia

1) aTan A. CH3-CH3

2) MeTaHoI b. CH3-OH

3) mporaHoBasi KUCJIOTa B. CH=CH

4) aneTuiieH I'. CH3-CH2-CHO

5) Ilpomnanane . CHz- CH2-COOH
Yactp C

Cl. Hanumure ypaBHEHUs peakyid, C MOMOIIBI0 KOTOPBIX MOXKHO OCYIIECTBUTDH CJIEIIYIO-
[I1E NPEBPALCHUS:
KapOu/J KaJbIUsl —> alleTHJIeH — 3TaHAJb —> 3TAHOBasi KHCJI0TA —> XJOPITaHOBasi
KHCJI0TA —> AMHHOYKCYCHAsl KHCJIOTA
C2. Ilpu cropanum yriaesojgopoaa macco 11,4 r Beinenmiocs 35,2 T yriaekuciaoro rasa u
16,2 r mapoB Bojasl. [lmoTHOCTH 3TOrO BemiecTBa MO BoAopoAy paBHa 56. Omnpenenute
MOJIEKYJISIPHYIO (JOPMYITy BEIIECTBA.

Bapuanr 2.
Yactb A _Buibepume moavko 00uH eepHuiii omeem uz npednoxceruvix (Al — A10)
Al. Ykaxure mapy CTpyKTYPHBIX H30MEPOB.

1) 6enzon u Toxyon 3) neHTeH-1 U METHIIMKIOOYTaH
2) 6yren-1 u Oyraguen-1,3 4) aTaHON M ATAaHINOA-1,2

A2. B monexyne nporneHa rudpuausaius opouTaieidl arToMOB yriepojaa:

1) sp’; 2) sp’; 3) sp; 4) sp® u sp”.
A3. K coenunenusiM, umeromum oo1ryro popmyiny CnHzn, oTHOCHTCS

1) 6en3on; 3) rekcaH;

2) TeKceH,; 4) TeKcuH.

A4. ITpoayKTOM NPUCOEAMHEHUS XJIOPOBOJOPOJA K ITEHY SIBIISETCS:

1) 2-xnoprnponas; 3) 2,2-muxJI0pIpornaH;

2) 1-xmoparaH; 4) 1,1-muxJ0paITaH.

AS. IIponanosn-1 B3auMoIeliCTBYET

1) Hatpuem 3) ruapoxkcuom meau(ll)

2) meabio 4) pacTBOPOM T'MJIPOKCH/Ia HATPUS
A6. YkcycHast KHCIIOTa BCTYMAET B PEAKITUIO C KAXKIBIM U3 IBYX BEIIECTB:

1) menp 1 kKapOOHAT HATPUS 3) cynsdat menu(ll) u aneransaeruy
2) U0 ¥ TOTYOI 4) runpoxcun xeneza(lll) u sranon
A7. 2-AMuHOMACIISTHAsI KUCJIOTa pearupyer ¢

1) HaTpueM u cepebpom 3) YIJIEKHUCIIBIM ra30M U MPOaHOM
2) METaHOM U OKCHJIOM KaJbLUs 4) coNsTHOM KUCIIOTOM U aMMHUaKOM
AS. ITpOMBIIITIEHHBIM CIIOCOOOM TOJTyYEHHsI YTIEBOAOPOIOB SBISIETCS:

1) runpupoBaHue; 3) rumposus;

2) nuzoMepusanus; 4) KpEeKUHT.

A9. Cniupt oOpa3yercs B pe3yJbTaTe B3aUMOICHCTBUS albJACTHAA C

1) H2 3) Ag20

2) H2S04 4) Cuo




A10. B peakuuro noamMepus3alui MOKET BCTyIaTh

1) 6yren-2 3) UMKJIOreKCaH
2) Toyoun 4) metan
Yacts B

B1. Buibepume mpu epuvix omeema u3 npeoioHCeHHbIX 8aPUAHMNOS.

I'1rok03a B3aUMOIEMCTBYET C

1) xkapOoHATOM KabIUs

2) ruapoxcugom meau (I1)

3) BogopoaoM

4) cynbdarom HaTpus

5) ammHua4yHBIM pacTBOpoM okcua cepedpa (1)

B2. YcTaHOBUTBH COOTBETCTBUE MEX Y () YHKIIMOHAIBLHOM TPYIIION U KJIACCOM BEIIECTBA:

DYyHKIHOHAIBbHAS TPYNNA Knacc Bemecrsa
1) - COOH A. ciupThI
2) — OH b. denonbt
3) — NH: B. keToHbI
4) — COH I". kapOOHOBBIE KHCIOTHI
5) -C=0 J1. anpaeruapl
E. amunsl
Yacrp C

Cl. 3anumure peakyu, COOTBETCTBYIOLIUE CXEME:

ITaHOJ —> dTHJIEH —> 1,2-1uXJ10p3TaH —> 3THH —> 0€H30J1 —> XJIOPOeH30.1.

C2. Ilpu cropanum yriaesojopoaa maccoi 11,4 r Beienuiocs 35,2 T yriIeKMCIOro rasa u

16,2 r mapoB Bojael. [lmoTHOCTH 3TOTO BemiecTBa MO BOAopoay paBHa 56. Omnpenenute
MOJIEKYJISIPHYIO (JOPMYITy BEIIECTBA.

OTtBerbl U pemienus. Bapuanr 1.

Al | A2 |A3 | A4 | A5 | A6 | AT | A8 | A9 | AlI0 | BI1 B2

2 |2 |3]1]2]1]1]3]3] 4 [138]A]B|a|B]|T

Yactr C

Cl.

DNEeMEHTHI OTBETA!
[IpuBeneHb! ypaBHEHMSI peaKLUid, COOTBETCTBYIOILIUE CXEME!

1) CaC2 +2 H20 = C2H2 +Ca(OH)2

2) C2H2+ H20 = CH3sCOH

3) CHs - CHO +2Cu(OH)2 = CHs — COOH + Cu20+2H20
4) 2CHs - COOH + Cl2 = CH2CICOOH+ HC1

5) Cl CH2COOH + 2NHs = NH2CH2COOH + NH4Cl

C2.

DJIEMEHTHI OTBETA!
Onpenenena Macca (KOJUYECTBO) yriepona: x=35,2%12/44=9,6 (1).




Omnpenenena Macca (KOIu4ecTBo) Bogopoaa: y=16,2%2/18=1,8 ().

Ornpezeneno mpocreiiniee cooTHomenue: X: y =9,6/12: 1,8/1=0,8:1,8 =1:2

Omnpenenena My(CxHy)= 56*2 = 112.

Omnpenenena popmyna Bemecta: 112/14= CgHae

OTtBeTbl M pemienusi. Bapuanr 2.

Al |A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | A10 | Bl B2

3422144411 [235B5|T|A[E|[O|B

JJIEMEHTHI OTBETA:

HpI/IBeI[eHBI YpaBHCHHA peaKuHﬁ, COOTBCTCTBYIOIIUEC CXEMC:

1)
2)
3)
4)
5)

C2Hs0H = C2H4 + H20

C2Hs+ Cl2 = C2H4Cl2

C2H4Cl2 + 2NaOH = C2H2 + 2NaCl + 2H20
3C2H2 = CsHs

CesHs+ Cl2 = CsHsCl + HCI

C2.

JIEMEHTHI OTBETA:

1) Ornpenenena Macca (KOJTUYECTBO) yriepona: x=35,2%12/44=9,6 (1).
2) Omnpenenena macca (KOJIM4ECTBO) Bojaopoaa: y=16,2*2/18=1,8 (r).
3) OmnpeneneHo npocreiiniee COOTHOLIEHUE:

x:y=9,6/12: 1,8/1=0,8:1,8 =1:2

4) Ompenenena My(CHy)= 56*2 = 112.
5) Onpenenena ¢popmyna Bemectsa: 112/14= 8 — CgHis

Ounenounsie maTepuadsl 11 kaacce (0a30Bblil ypoBeHb)
KonTtpoabHnas padora

Kuro4 k TecroBoii padore

BapuanT | Al A2 A3 A4 | A5 A6 | A7 | A8 | A9 | A10

1 1 3 1 4 4 3 1 4 4 1

2 3 1 2 4 1 4 4 3 1 4
B1 B2 B3 B4 | B5 Cl |C2

1 2312 | 2513 | ammoTtporms | 53 | mropamtomuHuit | 1 225

2 4245 | 1443 | annotponnyto | 43 | TeduioH 3 118

IIpome:kyTo4yHast aTTecTalUs 10 XUMHH (UTOTOBBII KOHTPOJIb) B 11 Ki1acce

1 BapuanT

Yactb A. 3aoanue c 6b1060pom 001020 6epHo20 omeema.
Al. B xakoMm psily XUMHUYECKHUE 3JIEMEHTBI PaCIOJI0KEHBI B MTOPSIKE BO3PACTAHUS HX aTOMHOTO
pannyca?

1) Li, Na, K, Rb 2) Sr, Ca, Mg, Be 3) In, Ga, Al, B

4) Sn, Ge, Si,C




A2. BzanmoaeicTere Mexay pacTBOPOM T'HIPOKCHUAA HATPUS U a30THOM KUCIOTOH SIBJISIETCSA

l)romoreHHOM peakiuen 3aMeIeHus
3) PK30TEepMHUUYECKON peaKiue ooMeHa

2) reTeporeHHoOM peakiueit oomMeHa
4) SHIOTEPMHUYECKOU peaKIei 3aMeleHUs

A3. Kakas xumMudeckas cBs3b 00pa3yeTcst MeX/ly aTOMaMH 3JIEMEHTOB C TOPSIIKOBBIMU

HoMepamu 9 u 19?

1) Uonnas 2)Merammueckas 3) KoBanentHas nossipHas  4) KoBajeHTHast HenoJsipHas

A4. ®opmyia BBICHIETO OKCUJA XJIOpa:
1) CI:0 2) ClO2

3) Cl206 4)Cl1,07

AS. C nepBbIM BelIeCTBOM KOHIIEHTPUPOBAHHAS CEpHAsi KUCIIOTAa BCTYMAET B PEaKlUi0 0OMeHa,
CO BTOPBIM — B OKHCIIUTEIIbHO-BOCCTAHOBUTEIHHYIO PEAKIIUIO:

1) NaOH, NaF 2) ZnO, CO;

3) Cu, Mg 4) CuO,Cu

A6. DIeMeHT ¢ HIeKTPOHHOI GopMyIoii BaneHTHoM obonouku 3d°4s? otHoCHTCA K:

1) s-amemeHTam 2) p-2JIeMeHTaM
A7. C yBenudeHueMm 3apsija sijipa B IepuoJie:
1) pamuyc aTomMa yMEHbIIAETCSI
2) YHCIIO € HA BHEIIHEM YPOBHE aToMa

HEC MCHJCTCA

3) d-a;memeHTam 4) f-snemenTtam

3) YHUCI0 ACKTPOHHBIX YPOBHEH
YBEITUYMBACTCS
4) paaudyc aToMa He MEHSETCS

AS8. HanOonbIine HEMETAIUINYECKAE CBOMCTBA UMEET:

1) azoT 2) cepa

3) dbocdop 4) Kuciaoposa

A9. PaBroBecue B cucreme CO) + 2 Har) = CH3OH(;) + Q , cMecTuThCs B CTPOHY IMPOTYKTOB

p€aKuuu Ipu OATHOBPEMCHHOM

1 )ioBBIILIEHUH TEMIIEPATypPbl U 100aBIEHUU BOIOPOAA 2) NOBBILLIEHUH TEMIIEPATYpPbl U
HOBBIIICHUH JABJIECHUS  3)IOHM)KEHUS TeMIepaTypbl U OHWKEHUS JaBICHUS 4)
MOHM)KEHUS TEMIIEPATyPhl U MOBBILICHUS 1aBJICHUS
A10. Boaublil pacTBOp Kakoi U3 coJiell OKpaluBaeT METUIIOPAHK B KPACHBIN 1IBET

1) cynsdat meau (1)  2) cynbdut ammonust  3) cyabGua amfoMuHus  4) HUTPAT KaJlus
Yacrs B. IIpu omeeme na 3adanus 3moii wacmu 3anuuwiume noJinwlii omeem (cno6o,

nocineooeamenbHoCmb Yughp, 4ucio).

B1. YcranoBuTe COOTBETCTBHUE MCKAY Ha3BAHUCM OPraHUYCCKOro COCAMHCHHUA U KIIaCCOM, K

KOTOPOMY OHO ITPUHAJICHKUT.

HA3BAHUWE COEJIMHEHUA

KJACC OPTAHUYECKHX
COEJMHEHMM

A) 1,2-mumeTniiOeH301

1) cnoxHbIE YPUPBI

b) rekcanon-3

2) yriaeBoI0pObl

B) metundopmuar

3) coupThl

I') ctupou

4) xapOOHOBBIE KUCIIOTHI

5) aMHUHOKHCIIOTBI

6) npoctsie 3pupsb

B2. YcTanoBUTE COOTBETCTBUE MEXY BELIECTBOM, IIOIBEPTHYTOM JIEKTPOJIN3Y, U IPOIYKTOM,

00pa3yIoIIMMCs Ha YKa3aHHOM JJIEKTPO/Ie

DIeKTPOJIH3
A) pacrinaBa KBr na anone
b) pactBop KNOg3 Ha katone

Mpoaykr: 1)K 2)Br2 3) 02 4) N2 5) He

B) pacninaB KBr an karone
I') pactBop KNO3 Ha aHOzIE

B3. CymecTBoBaHNE KPUCTAJUIMYECKOHN U IIJIACTUYECKOM cepbl (aMOp(HOIT) —

3TO (Bcmasvme cnoeso)

B4. MaccoBas noms (%) Kucioposia B YKCyCHOM KHCIOTE paBHa

uenozo)

(Oxpyznume uucno 0o

BS. CrutaB amoMuHUS U MeZIU € T00aBKaMU MarHus U MapraHiia, 00JagarolInii BHICOKOM
MPOYHOCTHIO U KOPPO3ZUHHON YCTOMYMBOCTHIO, TPUMEHSIETCSA B aBUACTPOECHHUHM JJISI K3TOTOBJICHUS

JBUTATEICH (Bcmaevme c10o6o)




Yacts C.
C1. Paccmasvme Korghpuyuenmol 6 ypagnenuu peakyuu Memooom 31eKmpoHHo20 dananca,
YKadxicume Koighpuyuenm nepeo ghopmynoii okucaumensn 6 peaKyuu

HCI + KCIO3 = Cl2 + KCI + H20

C2.0mnpenenure Maccy Boasl B 250r 10% -HOro pactBopa XJIOpHja HaTpusl.

IIpomMe:xxyTouHasi aTTecTalus M0 XUMUM (UTOTOBbIH KOHTPO.Jb) B 11 Ki1acce
2 BapuaHT
Yacrb 1. _3aoanue c evtoopom oonozo eepnozo omeema. Ilpu evinoanenuu 3adanuii 5moi
yacmu 6 O1aHKe OMEemos n00 HOMEPOM GbINOTHAEMO20 6AMU 3AOAHUA YKAHCUME 6EPHDLIL
eéapuanm omeema.
Al. HauMeHbIIIMM aTOMHBIM PadyCcOM 00JIa/IaeT:

1) xy0p 2) 6pom 3) apron 4) KpUNITOH

A2. Karanutnueckas ruaipaTais 3TUICHA SIBIIIETCS
1) 5K30TepMHUYECKON peaKiueil MPUCOSAUHCHHUS 2) BK30TepMHUECKON peakiuen
3aMelleHUs
3) SHIO0TEPMUYECKON peaKIMel IPUCOSIMHEHUS 4) SHIOTEPMHYECKOM peaKIueit
3aMelleHUs

A3. Onna u3 cBs3eil 00pa3zoBaHa MO JOHOPHO-AKIENITOPHOMY MEXaHU3MY B
1) xnopune HaTpust ~ 2) OpoMuie aMMOHUSL ~ 3) OpoMHUJIe aTFOMUHUS  4) XJIOpHIC
xenesa (11)
A4. ®opmyna Beicuiero okcuaa azora: 1) N2O 2) NO2 3) N203
4) N2Os
AS. C nepBbIM BEIIECTBOM COJISTHAasi KHUCJIOTa BCTYIMAET B peakIio 0OMeHa, CO BTOPhIM — B
OKHCITUTEITFHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO:

1) CaCOsz, MnO> 2) CaCz, Mg2Si 3) Mg, Zn 4) MnO, NazS
A6. K s-anemenTaM oTHOcATCA 00a 3JIeMEHTa:
1) xanuii 1 Meb 2) nuTtHii U GTop 3) Hatpuii u cepa 4) 6eprinii u
pyouamit
A7. C yBenuueHHeM 3apsijia spa B epuoe:
1) paxguyc aToMa He MEHSIETCS 3) YKCITO IEKTPOHHBIX YPOBHEH
2) 9MCIIO € Ha BHELIHEM YPOBHE YBEJIUYHUBACTCS
aToMa YMEHbIIAeTCs 4) pamuyc aToMa YMEHBIIIAETCs
A8. HanbomnpIme MeTasinueckue CBOHCTBA UMEET:
1) G6apuii 2) ue3uit 3) cTpoHnmit 4) pyoummii

A9. PaBHoBecue B cucteme Nor) + 3Har) = 2NH3() + Q , cMecTuThCS B CTPOHY NPOYKTOB

PEaKIMU TIPU OJJHOBPEMEHHOM

1) noHMWXeHus TeMIepaTyphbl U MOBBIIIEHUS J1aBICHUS

2) OBBIIIEHUH TEMIIEPATYPHI U TIOBBIIICHUH JABICHUS

3)HOBBIILIEHHUS] TEMIIEPaTyphl U TOHW)KEHUS 1aBJICHUS

4) NOHMXEHUST TEMITEPATYPHI ¥ TIOHKEHHSI TABIICHUS

A10. Boanblii pacTBOp Kakoi U3 coiieit okpamuBaeT (eHoAPTaTICHH B MAIMHOBBIN 1[BET
1) cynbdar aMmoHust 2) KapOOHAT KaJIbIMsE  3) HUTpAT HMHKA ~ 4) Cyab(QuI HATPUs



Yacrts B. IIpu omeeme na 3a0anus 3moi yacmu 3anuwiume noJiHwlii omeem (cn06o,
nocneooeamenbHoCmb Yughp, 4ucio).

B1. YcranoBuTe COOTBETCTBHE MEX/1y HA3BAHUEM OPTaHUYECKOTO COSAMHEHUS U KIIACCOM, K
KOTOPOMY OHO MPUHAJICKUT.

HA3BAHUE COEJIMHEHUSA KJIACC OPTAHUYECKHUX
COEJJUHEHUM

A) rimiepux 1) anpaerun

b) rimmun 2) aMMHOKHUCJIOTHI

B) 6yranon-1 3) mpoctsie 3¢ups

I") Tommyou 4) ciupThI
5) yriaeBoaopoabl
6) yraeBobl

B2. YcTaHOBUTE COOTBETCTBUE MEXK/Y BELLIECTBOM, [TOJIBEPTHYTOM 3JIEKTPOIH3Y, U IPOAYKTOM,
00pa3yIoNMMCsl Ha YKa3aHHOM JJIEKTPO/Ie

DJIeKTPOJIM3 PacTBOpa

A) CuCl; na anone

B) Cu(NOs3); na katoze

B) CuCl, na xarone

B) Cu(NO3); na anome

IIponykr:

HCl, 2)H2 3)02 4)Cu 5)N:

B3. [IpoaykT npespamenus 6enoro Gochopa B kpacHsIii npu Harpeanuu 10 260 °C 6e3

JOCTYyTa BO3/lyXa MPeCTaBiIseT co0oi Monudukanuio Bemectsa (Becmasvme
Cl1060).

B4. MaccoBas nons (%) yriepojia B yrapHOM raze paBHa (Okpyznume uucno oo
uenozo)

B5. TepMocToiikoe 1 XUMUYECKH HHEPTHOE MonuMepHoe BetiecTBo cocrasa (-CF2 — CF2 -)n, mo
XUMHYECKON YCTOWYMBOCTH MTPEBOCXOAUT OJIaropoHbIE METAILIBI, €0 UCTIONB3YIOT JIJIS
U3rOTOBJICHUS JIeTajel anmapaToB, paboTalONIUX B arpeCCUBHBIX cpellaX ,MPU U3TOTOBICHUU
KAPOTIPOYHOH TTOCYBI (Bcmasvme c1060)
Yacrs C.

C1. Paccmasvme Ko3ppuyuenmol 6 ypagHeHuu peakyuu Memooom IneKmpoHHo20

oananca, ykaxcume Ko3gpguyuenm nepeo popmynoii goccmanosumens 6 peakyuu

Cu20 + HNO3z = NO + Cu(NOs)3 + H20

C2.0Onpenenute maccy xjaopoBojaopoga B 400Mi pacTBOpa COJSHON KUCIOTHI ¢ MACCOBOM
moneit 0,262 u motHOCTRIO 1,131/MI1.




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxkrmmonepHoe oourectBo «M3aarenbetBo «lIpocBeienne»

* Xumusi, 10 knacc/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akninonepnoe obiectBo «M3aaTenbeTBO
«IIpocBemenue»

* Xumus, 11 xnacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHU4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiecTBo «M3aaTenbCTBO
«IIpocBemenue»

» Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,

AxrmmonepHoe obmiectBo «M3aarenbetBo «IIpocBemenney

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

Xumust. [Toypounsie pazpabotku. 10 kiacc (0a30Bblil ypoBeHb). MeTonnueckoe
nocodue 4739 aBropsl: AcanoBa Jluaus MBanosHa, KanauaaT negarorndeckux
HayK,JOIEHT Kadeaphl eCTeCTBeHHOHayuyHOTO oOpaszoBanus ' bOY JII10
«Hmxeropoackuii MHCTUTYT pa3BuTusi oOpazoBanusi», Epemun Bagum
Brnagumuposuy

Uctounuk: https://rosuchebnik.ru/material/khimiya-pourochnye-razrabotki-10-

klass-bazovyy-uroven-metodicheskoe-po/



Xumus. 11 knacc. ba3oBbiit ypoBenb. MeToauueckoe nmocodue 4847 aBTOpEI:
["abpuensn Oner CepreeBuy, Kanauaar negarorudeckux Hayk, npodeccop,
3aCIIyKE€HHBIA yunTelb Poccurickont denepanuu, NEpBhId JaypeaT MpeMUun
MaIpu MOCKBBI B 001acTi 00pa3oBaHusi, ceMukpaTHbiii COpoCcOBCKHil Jlaypear,
NEepBBIN MoOeanTeNb KOHKYpca «Yuurens rogay (1990). Harpaxxaen namsaTHoON
Menanbio «850 et MockBe», NoYeTHBIM 3HaKOM « XXV JeT 0e3ynpeyHoit
ciyx0e r. MockBey., CnankoB Cepreii AHatonbeBud, K. 1. H, aBrop YMK no
XUMHH U €CTECTBO3HAHUIO, pykoBoauTens npoekra I'K «IIpocsemienue»
Hctounuk: https://rosuchebnik.ru/material/khimiya-11-klass-bazovyy-uroven-

metodicheskoe-posobie-gabrielyan/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
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