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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIXx B DefepalbHOM  rOCYJAapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
®denepanuy, peaqu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbHble monoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOIIMM H3TallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEeJIOBEeKa, a TaKXe SKOJOTMYECKH OOOCHOBAHHOIO OTHOILEHHS K CBOEMY
30pOBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOy4JaronMxcst Ha YpPOBHE CpPEHEro 001ero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XUMHSD», COJEpKAaHUE M IOCTPOCHHE KOTOPOrO ONpENESIEHbl B
nporpaMMme 1O XHMHUU € Y4ETOM CHenM(pUKH HAYKH XUMUU, €€ 3HAYCHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HM OOIIECTBA, a TaKXke C Y4ETOM
oOlMX 1efaed MW MPUHLMUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumn.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UTpacT 0coOyI0 poJib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHATILHOTO HAYYHOTO MBILICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE KaKk O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (popMHpyeTcs B XMMUU Ha OCHOBE MOHHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.
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TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOMN YacThI0 MUPOBOM KyJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa U SKM3HU KaXJI0oro uieHa oOmiectBa. CoBpeMeHHas XUMHUs KaKk Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHA Ha pEIICHUE
III00ANBHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHs YEJIOBEYECTBA — CBHIPHEBOIA,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B cooTBercTBUM C OOIIMMU MEISIMH U TMPUHIUIAMU CPETHEro OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOydJarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMA, MPOJOHKCHHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SABISAIOTCA  0a30BbIE  KypChbl —
«Oprannyeckas xumus» U «OOm@as U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHu4eckoil xumuu. GOpMHUpPOBAHUE JAAHHOW CHCTEMBI 3HAHWN NPU WU3YYEHUU
npeaMera 00ecnedYrBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» c(opmupoBaHa B IpOorpamMMe O XUMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOl XHWMHHM BEUIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHH, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  3BJIEKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUU — OT YIJIE€BOAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4ecKOr XUMHUU IOJIyYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lon HOBBIM yrjaoMm 3peHuss B npeameTe «XuMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETUYECKH MaTepuanl u (aKTOJIOTMUYECKHE CBEICHHS O BeEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» 00yYaromMMCs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX TMO3UIUH,



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIei 10 0OBACHSIOMEH 1 POTHOZUPYIOLICH.

Envnas cucreMa 3HaHMI O Ba)KHEWIIMX BEIIECTBAX, X COCTaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUS CIOCOOCTBYIOT NOHHMMAHHUIO B3aUMOCBS3M XUMHH C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHUIO YBaXKEHHS K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIbHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enoM copepxanue yueOHOro
npeaMera  «XWUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHMS OPUEHTHUPOBAHO  Ha
(dbopmupoBaHrEe y OOy4YalOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uned, TaKuX Kak: MaTepUaIbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTh MPHUPOJHBIX SIBICHUW MyTEM OSKCIEPUMEHTA H
pelIeHUs] MPOTUBOPEYM MEXIy HOBBIMH (hakKTaMM U TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnaHe pemeHus 3agad  BOCHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
OOy4JaromMxcss MPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHHMBEpPCAJbHBIX Y4YEOHBIX JACHCTBHUH, HUMEIOIMX 0a30BO€ 3HAYEHHE I
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, IOUCKa, aHalu3a u
00paboTku nHpOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHMs XMMHU Kak Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHYECKON HAayKH KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOJMYECKOW TOUYKM 3pEHUS] TAKOW MOJXOJ K OINpENETCHHIO LeJed H3ydyeHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.
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CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IEISIMU W3YUYEHUS TMpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeXaT KIIOYEBbIe MOHATHS, (PyH/IaMEHTAIIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

o (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX peaKIii, HEOOXOAMMBIX Il MPUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIINX MECTO B TIPUPOJIC, B MPAKTUUECKON U TTOBCEAHCBHOM JKU3HHU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OJKCIEpUMEHTa, COOJIOJICHUEM  TPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJiel U 3a7a4 U3ydeHUsI
IpeaMeTa B IPOrpaMMe 10 XUMHH YyTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUH
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oOpazoBanus. CerogaHs B
NpernojlaBaHu  XUMHH B OoJNbIlIed  CTENEeHH OTHAETCS  MPEeANOoYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOy4YEeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIQJICIOIIETO HE
HaO0OpOM 3HaHWH, a (YHKIMOHATBFHOM TPaMOTHOCTHIO, TO €CTh CIIOCOOAMHU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHWUN W TMPUMCHCHHUS WX B PCABbHOU >KH3HU
JUTSL peIeHUs TPaKTUYECKUX 3a]1ay.

B cBsf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHs» JIOMUHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TAaKKE IENH U 3391, KaK:

amanraiusi 0O0yJaromMxcsi K YCIOBUSAM ITWHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIHHOMY MPUHSATHIO TPAMOTHBIX
pEIICHNI B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHEe y OOYYAlOMUXCS  KJIFOYEBBIX  HABBIKOB  (KITFOUYEBBIX
KOMITCTCHIIN), WMEIOINX YHUBEPCATBHOE 3HAYCHUE JUISl PA3JIHYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMUMBIX JUIsi TIPUOOPETEHUSI OMbITa JACATENBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe s OIEHKU C TMO3UIUI
HKOJIOTHYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
IPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPEY;



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMINXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HaHUS 110 XMMHH B COOTBETCTBUM C )KMU3HEHHBIMU MTOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUU JJI IOMCKAa U aHaiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHKE U Pa3BUTHE Y O0YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBILUIEHUS], HA0JII0JaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTaHUWE Yy oOOydaroumxcss YOEeXIEHHOCTH B T'yMaHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPoOIeM
PaLMOHAIBHOIO MPUPOAOINOJIB30BaHNUs, OTIOJIHEHUS SHEPTETUUECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOIIICHUSI K TPUPOJE M CBOEMY 370POBBIO, a TaK)Ke MPUOOPETEHHs OMbITa
WCIIONb30BAaHUSl TIOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuebHOM maHe cpenHero ooOiero oOpa3oBaHMsS MNPEAMET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOM obsacTu «EcrecTBeHHO-HAyUYHbIE
IPEIMETHD.

OO11ee uncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oomiero oopaszoBaHusi, cocrabiseT 68 dacoB: B 10 kmacce — 34 gaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
IIOJIy4YCHUM HOBBIX BEUIECTB M MaTEpUANIOB. Teopusi CTPOECHHsS OPraHUYECKHX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10J105keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKkux BemecTB. ['omonorus, u3oMepus. XUMUYECKass CBS3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccupuKaluu opraHudyeckux BeuniectB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HAKOMJIEHHME C O00pa3luaMy OPraHUYeCKHX BEIIECTB W MarepuajlaMd Ha HUX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHW psAA. MeraH W dTaH —
OpocTeiiliie NPEACTaBUTENN aJKaHOB: (PU3NYECKUE W XHUMUYECKHME CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE HU
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U MPONUJIEH —
OpocTeilline NPEeACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTEHUPOBAHUSA, TUAPATALMHM, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankaauensl: OytaaueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuus mnoiaumepusauuu). [lonydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJKHMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEaklMK THAPUPOBAHUS, TaJOr€HUPOBAHUS, TUIpaTaliH,
rOpeHus), MoJy4YeHue U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoenue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), NNOJIYYEHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoenue,  Quauueckue U  XumMuueckue  ceoticmea  (peaxyuu
2aN02CHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnenue. TOKCUUYHOCTb
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apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIMMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHHMKUA YTIIAEBOHOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxnenue. CrocoObl nepepaboTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), TUpoau3. IIpomyKTel
nepepadoTk HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KameHHBIIH
yToJb ¥ POAYKTHI €r0 MepepadoTKU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W HMX IPEBPAILCHUIL:
O3HAKOMJIEHWE C O0OpaslamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yromap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJOreHONMPOU3BOHBIX, MTPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE ITHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3agaun.

Bbluncnendss 1mo YpaBHEHHMIO XHWMHYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIK TPOJYKTOB PEAKLIUN).

Kucnopoacoaepxaiue opranu4eckue CoOeJUHEHUS

[IpenenbHple OJHOATOMHBIE CIUPTHL. MeETaHON U 3TaHOJN: CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBOMCTBa (peakiud C AaKTUBHBIMU METaUlaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKyJIaMU CIUPTOB. JlelicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHoroatoMHble  COMPTHL. DTWICHTJIMKOIb W  [JIHUUEPUH: CTPOCHHUE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTaJlaMH, KaueCTBEHHas peaklus Ha MHOIOaTOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepuHa U STUIIEHTJIMKOJIS.

deHon: CTpoeHHE MOJEKYJbl, (U3NYECKHEe W XHUMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anbaerugpl U kemowuwvl. DopManbIeTrUi, alETAIBICTUl: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpeJebHbIC KApOOHOBBIE KUCIOTHL. MypaBbUHAS W
YKCYCHasi KHCIJIOTBI: CTPOCHHE, (PU3NYECKUE U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), modyyeHue u NpuMeHEHHE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJTHM BBICIIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICHCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb JKUPOB.
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YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJIECUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJIEHHWE B NPHUPOJE, NMPUMEHEHHUE,
ounonornyeckas poiib. Potocunres. pykTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmaina u
neunono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCTHepUMEHTAIbHBIE METOJbl M3Y4YCHHUS BEIIECTB W WX TPEBpAIICHUN:
npoBeJcHNe, HAOMIOJeHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIMPTOB, KauE€CTBEHHBbIE PEaKLUU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
rugpokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBUE Kpaxmalla € HOIOM),
IIPOBEICHHUE NMPAKTHUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnble 3a1aun.

Bbruncnenuss 1mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, oObEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBAa MIIM MPOIYKTAa PEaKIMH 1O W3BECTHBHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepkale OpraHn4eckiue COeIMHEHN.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHMyYecKue coeAuHeHus. Puzndyeckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTusr.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpUYHAsT M TpEeTUYHas CTpyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIC peakluy Ha OeJIKu.

DKCTepUMEHTAIbHBIE METOJbl M3Y4YCHHUS BEIIECTB W WX MPEBpallCHUN:
HaOII0/ICHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpaIUs OCIKOB MPH
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKoMoOJIeKYISIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIUH, CPEAHSIST MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJCKYISPHBIX COCIWHEHUN —
NOJIUMEPU3AIIHS U MOJIMKOHCHCAIIHSL.

OKCIepUMEHTANbHBIE METOABl H3YYEHHs] BEIIECTB M HMX MPEBpallleHUi:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.
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Peanusanuyst MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX €CTECTBEHHO-
HAyYHBIX NOHATUN, TaK U TOHATUHN, SBISAIOUIMXCA CUCTEMHBIMU JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBINA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIacCUu(UKAIMs, MePUOJUIHOCTh, HAOIIOACHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHE.

®dusuka: MmaTepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: kierka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIMBO,
pecypcsl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IpENapaTsl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepunonnueckuit 3akoH U lleproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b nepuognyeckoro 3akona u Ilepmoamyeckoil CucTemsl
xuMmudeckux aiaeMeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TPYyNIaM U IEPHOAM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICGHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIA U JIOHOPHO-
aKUenTopHslii). BomoponHas cBsA3b. BalleHTHOCTh. ONEKTPOOTPHULIATEIBHOCTD.
Crenenb okucieHus. IoHbl: KATHOHBI U aHUOHBI.
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BemectBa  MOJEKYJIPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUTMYECKON PEMIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10JIs BeIIeCTBa B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIUX K Pa3JIMYHBIM KJIaccaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHYECKMX — peakiuil B
HEOPraHWUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAaHECHUA W MPEBPAILICHUS SHEPTUHN TPU XUMHYECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMu4deckoro paBHosecus. [Ipunnnn Jle [lartense.

DnekTpoauTuueckas nuccounanus. CuibHbIE U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAS, IIEIIOYHAS.

OKHUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus tabnui «Ilepuoguyeckas cucrema xuMuueckux siaementos . U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJACHUuE U
OIMMKMCAaHKE JEMOHCTPAIIMOHHBIX U J1a0OPATOPHBIX OIMBITOB (Pa3IOkKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUh HOHHOTO oOMeHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTH
XAMHUYECKON PEaAKIUm».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMHUYECKHUE PaCU€Thl, PaACU€Thl C HCMHOJIB30BAHUEM TOHATHUS «MaccoBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemetannel. Ilosmoxkenue HemetaiuioB B llepuoamueckonr  cucteme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
dusnyeckue CBOWCTBA HEMETA/UIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dochopa, yrmepoma W KpeMmMHHS)) M MX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.
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Merannel. Ilonoxenne meramnoB B [leproanuecko cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O6mme usnyeckue cBoicTBa MetauioB. CIUiaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaliuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crnocoObl nomydeHus: MetauioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
M3YYEHHUE KOJUICKIMU «MeTalibl U CIUIaBbl», OOpPa3ll0B HEMETAIOB, pEIICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HaOJNIOJIeHWEe W ONUCAHHE JIEMOHCTPALIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACcTBOpaMU
KHUCIIOT U IIeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnblie 3anaun.

Pacuétpl Maccel BellecTBa WM 00bEMA ra3oB MO WU3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKUUU BEILECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 0OeCrieuyeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTHH MEAWIHHBL. [IOHSATHE O HAyYHBIX METOJaxX MO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJyYECHUS Ba)KHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTEpHajbl, KpPAaCKH, CTEKJIO, KEpAMUKa,
MaTepuaibl s JJEKTPOHUKH, HAHOMATEPUAIIbI, OPTaHUYECKUE U MHUHEPAJIbHbBIC
yaoOpeHus.

XuMHST U 30pOBBE YEJIOBEKA: MPaBWUJIAa HCIOJb30BAHUA JIEKAPCTBEHHBIX
npernapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIUXCS
CUCTEMHBIMU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOII0/IEHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.
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®dusuka: MaTepusi, SHEPTUs, Macca, aToM, JEKTPOH, IPOTOH, HEHTPOH, HOH,
U30TOI, PaJHOAKTUBHOCTh, MOJICKYJIa, SHEPTETHUECKUI YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEPEHHS, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIUINBO,
pecypchl.

TexHomorus: XumMmuyecKkasi MPOMBIIICHHOCTh, METAJUTYPTHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, IHINEBAs
IPOMBIIIUICHHOCTh,  (hapMalleBTHYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TIPenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHaJOB,
AIIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOYYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0Iero o0pa3oBaHus (JUIYHOCTHBIM,
METaNpeIMETHbIM M MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS TpeaAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJEIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHE OOYYAIONTUMHCS POCCHHCKONW TIpakTaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJHILIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaronIuXcsi PYKOBOJICTBOBATHCS B CBOECH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJM4yue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U ujeasaMyd POCCUMCKOrO TIpa)kAaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMAMH W  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIUMHU  TMpoOIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS MpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIbITA IMO3HABATEIIBHOM M TMPAKTUYECKON JesATEIbHOCTH
OOy4JaronIMXcs M0 peaqu3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUSI O COLMAJIBHBIX HOpPMax M MPaBUIAX MEKIMYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH TNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUN YyYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apTyMEHTHI IPYTUX IPU aHAIHU3E PA3TUYHBIX BUJIOB YIEOHOH 1€ATEIHHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOLICHUS K MCTOPUYECKOMY M HAydYHOMY HAacCJIEIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUs K IPOILIECCY TBOPUYECTBA B OOJACTH TEOPUU U IPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUSI TOTO, YTO JOCTHXKEHHSI HAyKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  SKCIEPUMEHTAIBHBIX  ITOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U NPAKTUKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHanu3e WH(QOpMalMU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y MIPUHUMATh OCO3HAHHBIE PEILICHHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbS:

MOHMMAHUSl LEHHOCTEH 3J0pOoBOTO U Oe3omacHoro olpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

coONIO/IeHUsT TIpaBWi O€30MacHOro OOpalieHusi C BElleCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBLHOCTH,

NOHUMAaHUSl UEHHOCTH NPaBWI HMHAUBUAYAIbHOTO M  KOJJIEKTMBHOTO
0€30I1acHOr0 MOBEJCHHS B CUTYAIUsIX, YTPOXKAIOIIMX 3J0POBBIO U KU3HHU JIIOCH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTME B PCEIICHUM NPAKTUYECKUX 3a1ad
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);
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UHTEpeca K MPAaKTHYECKOMY M3YYEHHIO MPOQPECCHI pa3IuyHOro poja, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI TI0 XUMUH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpa3oBanus, Oyaymieli mpodeccun W peanu3anud COOCTBEHHBIX IKU3HCHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS KU3HH HA 3EMIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOITHON U COLMATIbHON CpEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNIB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
penIeHns BONPOCOB PAllMOHAIIBHOTO IIPUPOAOTIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIMX BpEHd OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONMpUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OmbITa NEATEIIBHOCTH AKOJIOTUYECKON HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAHUSl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBieHUus] 00 OKpYKaroleM MHUpE Kak O €IMHCTBE NMPUPOAbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUS
MIPUPOJTHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pPOJK B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYphI, PEIIEHUU TJI00ATBHBIX MPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBHUI
YCHENIHOTO TPyJAa W OKOJOTUYECKA KOMQPOPTHOM IKM3HU KaXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
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MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HaydHbIX (AKTOB W UMEIONIMXCA JaHHBIX C IEIBI0 TOTYICHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJB30BaTh XUMHYECKUE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K TO3HAHMIO M UCCIIeIOBATEIbCKON ACSITETbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTIMU;

HMHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOU
NeSTETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIE pe3yJbTaThl OCBOCHUSI YUEOHOTO TpeaMera «XuMHUs» Ha
YPOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHUS]  OOy4YaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa UM CHeUuPuKy METOJ0B IMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
mpoliece, CUCTeMa, Hay4YHblid (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOTIOIeHNEe, N3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

PETYISITUBHEBIE), oOecreynBaronme dbopmupoBaHue (yHKUMOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETECHITMH 00YJarOIINXCS;
COCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUTMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAIIBHOM MPAKTHKE.

MertanpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NO3HAaBaTeJbHbIMH
NeHCTBUAMM:

1) 6a30BbIe JJOrMYecKUe eiiCTBHUS:

CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENENIATh LENM JCITEIbHOCTH, 3aJaBasi IAapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACITEIBbHOCTH C ITOCTABJICHHBIMU LIESIMU;
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WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIEC MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
MCITI0JIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAECIbHBIX (PAKTOB U
SIBJICHUU

BBEIOMPATh OCHOBAaHUS W KPUTEPHH I KiIacCH(PUKAUKA BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHbIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIIbHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATEJIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
peaKkuui;

dbopMyIMpOBAThH MENU U 3a/1a4U UCCIICIOBAHMS, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITELHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B Ka4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoliecca, CaMOCTOSITENIBHO MPOTHO3WPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YJIbTATOB MUCCIICAOBAHUSA,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNbBIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pa3lIUyHbIX
METOJI0B TTO3HAHMSI.

3) pabora ¢ unpopmMaumeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAy4HO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHWSA, CIPABOYHBIE TIOCOOUS,
pecypcbl HTepHETa), aHamTu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BHIOB U (opM
MIPEACTABIICHHUS, KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTB;
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(bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
orbope wuHPOpMaLMK, HEOOXOAMMOW JUIsl BBIMOJMHEHHA YYEOHBIX 3a1ay
OTPEENEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMy  TMPEACTABICHUS
uHpopMaruu (cxemsl, rpadyKu, JUArpaMMbl, TaOJUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uHPOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISIHOCTH.

OgyaieHUe YHMBEPCAJbLHBIMY KOMMYHUKATHBHBIMH e CTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C MpE3CHTAIMEl pe3ylbTaTOB IO3HABATEIbHOU JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJTHEHUU
XUMHYECKOTO IKCIIEPUMEHTa, MPAKTHUECKOH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poekTa U (OPMYIUPOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX UCCIEAOBAaHUMN MyTEM COTJIACOBAHUS TO3UIIUNA B
X0J1e 00CYKIeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATh CBOIO MO3HABATEIBHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOpUTM JCUCTBUN TpHU
BBITIOJIHGHUM YYEOHBIX U HCCJIENIOBATENBLCKUX 3ajad, BbIOMpaTh Hambosee
3¢ deKTUBHBIN crmoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHUs HOBBIX 3HAHUN O
BCIIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYUIECTBJISTh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HAa OCHOBE CaMOAaHAJIM3a
U CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

c(OPMHUPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, pPOJM XUMHHM B IIO3HAHUU SIBJICHUU
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npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W  KyJIbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3JI0POBBIO M MPHUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIOMINE TOHATUS (XUMHUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAs), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM 00BEM, YIJIEPOAHBIM CKEJIEeT, (PYHKIIMOHAJIbHAS TpYIIIa,
pazuKall, U30MepHUsi, U30MEPhI, TOMOJIOTHUECKUN PsiJl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIME COCAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOPUS CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUMN S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXKale B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYECHUU U
0e30MacHOM HCIOJIb30BAHUM BAKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPAKTUYECKON JEATEIbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTAaHUYECKUX COEANHEHU;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
COCTABJICHHSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBATh MOJIEM MOJIEKYJl OPraHMYECKUX BEIIECTB I WJUIIOCTPAIlUU UX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBy W CTPOCHUIO K OMNpeIeIEHHOMY
KJIacCy/Tpynne CcoequHEHUN (YIJIeBOJOPOJbl, KUCIOPOA U a30TcoJepKallinue
COCIMHEHHS, BBICOKOMOJICKYJIIPHbIC COEJUWHEHMsI), JlaBaTh WM Ha3BaHUS IIO
cuctematudeckoir HomeHkiatrype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
Ha3BaHMS OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AlETUJICH,
ATUJICHTJIMKOb, TIULepUH, (eHos, dhopmanpiaeru, amneTaibAerua, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCIMHEHUSX (OJIMHAPHBIE U KPATHBIC);
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c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMHM  XapakTepU30BaTb  COCTaB, CTPOECHUE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWIICH, AalCTUJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH], MypaBbUHAs U YKCYCHasl KHUCIJIOTBI, TJIIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIHHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKT€PU30BaTh UCTOUHUKHU YTJIEBOJIOPOHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepaboOTKU W
MPaKTUIECKOE IPUMEHEHHE TIPOAYKTOB IepepaboTKH;

c(OpPMHPOBAHHOCT, YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIUYECTBA MCXOJHOTO BEIIECTBA WA MPOIYKTa
peakiuu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/aX HAyYHOTO TO3HAHUS, UCTIOJB3YEMbBIX B XUMUW TIPH U3YYEHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOJIOACHNE, M3MEPEHHE, SIKCIICPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS U TPUHATHS pElIeHUuN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMHM M UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKOM
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHINOJHATh XUMHYCCKHMA
AKCIIEPUMEHT (TIPEBPAIICHNS OPTAHHYECKUX BEIECTB IMPU HArpEeBaHUH, MOJyUYCHHE
STWICHA ¥ W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBIE PEAKIUU OPTraHUYECKHUX
BEIIECTB, JCHATYypaIusi OCJIKOB NMPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMU M JIaOOpPATOPHBIM OOOpPYJOBAaHHEM, MPEACTABISATH PE3yJbTaThl
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GOPMYyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIIOMATh  TpaBUjia  JKOJOTHYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOJHOW CpENbl, OCO3HABATH
OMAaCHOCTh BO3JICWCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUST KX BPEIHOIO BO3ACHCTBHS HA OpPraHuU3M
YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBBSI: YMEHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAX TO3HAHUSI BELIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJENBbIX W CJA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHHUS Kypca «OOIass U HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEelIeHUs MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHUH, KOTOpas  BKJIOYAET:
OCHOBOITOJIAraoIIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, M30Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsl CBS3b
(KoBaJIeHTHas, MIOHHAs, METaJUTMYeCcKas, BOJAOPOIHAS ), KpUCTAUIMYECKas pelieTka,
TUIIBI  XUMHYECKUX  pEaKIUi, PacCTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJHUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAILCHUS SHEPTUU
P XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMHMYECKUX SIBJIICHHH, (PAKTOJOTMYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJY4YEeHUN U O€30MaCHOM HCTOJIb30BAaHUU BAKHEUIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM ESITEIHHOCTH YEJIOBEKA,
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c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSATUS NPH
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMHUYECKUX  PpEaKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIASIBHBIX
HEOPTraHWYECKUX BEUIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3IMYHOIO COCTaBa, BUJ XHUMHYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THII
KPUCTAUTMYECKON PEIIETKM KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJEKYJISpHasi,
MOHHAs, METAJJIMYECKAs), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUUYECKHUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh yMEHUMI yCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUM (MPOCThIC BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCHJIbI, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM PACKpPbIBaTh CMBICI MEPUOIUYECKOTO 3akoHa /1.
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTHYECKYIO (DYHKITUU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHUCTEMBI
xumudeckux snemenToB JI. M. MenngeneeBa, WCIONB3ysSd HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «OHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U MX COEOUHEHUI
10 nepuoaaM u rpymnnam llepuoguueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T'€HETUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMHU C MMOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(OpPMHUPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEeHEH OKHUCIICHHS AJIEeMEHTOB, 0OpaTUMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUH COCTABJISATh YPAaBHEHUS PEAKIUN pPa3THIHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YYUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT 10 KOHLA;
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c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPTraHWYECKUX BELIECTB, pPAaclO3HABaTh
OTIBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHMM  PACKpPBIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpuniui Jle [larensbe);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTb XHWMHYECKHE IPOLIECCHI,
JeKalle B OCHOBE IPOMBIIIJIEHHOTO NOJYYEHHUsS] CEPHOM KHUCIIOTBI, aMMHakKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTHYECKUX MPOOJIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI NPOBOJAUTH BBIYHMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XUMHUYECKUX PEaKIUsAX, MacChl BEIIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUU
BEILECTB, TEIJIOBOro 3¢ (deKra peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHUN COOIIOAATH MpPaBUiIa MOJIb30BAHUS XUMHYECKOM
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBUM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH MW BBINOJHATh XUMHUYECKHM
DKCIIEPUMEHT (pa3j0KEHUEe IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONpPENENICHUE CpEedpl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PAa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 I10
temam «Metaiue»y U «HeMeramne») B COOTBETCTBHM C MPaBHIAMH TEXHHKHU
0e30macHOCTH TIPU OOpAIICHUU C BEIIECTBAMHU U JIAOOPATOPHBIM 000PYIOBAaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMyIUpOBaTh BBIBOJBI HA OCHOBE
3TUX PE3YNbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIu, IHTepHeT 1 Apyrux);
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chOPMHPOBAHHOCT, ~ YMEHHA  COONIIOMATh  TpaBUjia  JKOJOTHYECKH
[EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPAaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOJHOW Cpenbl, OCO3HAaBaTh
OIMaCHOCTh BO3/ICUCTBUS HA JKUBBIE OPraHU3MBbI ONIPEICIEHHBIX BEIIECTB, TOHUMAsI
cmbicn mokazarens [I/JIK, mosicHATe Ha mpuMepax cHocoObl YMEHBIICHUS H
IPEIOTBPAIICHHS UX BPEIHOTO BO3/ACHCTBUS HA OPTAaHU3M UEJIOBEKa,

Ul 00y4aroUIMXcs ¢ OrpPaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0pOBBSI: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUIS CIIETIBIX W CJIA0OBHIAIIMX OOYyYalOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anvucu XMMUYECKHUX

dbopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoauvecTBo yacoB
Ne HaumenoBanue pa3jaesioB duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
KonTpoabubie IlpakTuueckue
n/n U TeM NPOrpaMMmbl Bcero pecypcsbl
padoThbI padoTbI
Pa3nes 1. Teopernyeckue 0OCHOBBI OPraHU4eCKOH XUMHUH
[TpenmMeT opranuyeckoii _
e, Teopust CTPOCHHS https://multiurok.ru/
1.1 OpTaHHUECKIX 3 https://lesson.academy-content.myschool.edu.ru/
coenuHeHnd A. M.
byrneposa
Hroro no pazneny 3
Pa3pnen 2. YraeBonopoabt
https://multiurok.ru/
21 Tpenenbrbre 2 https://lesson.academy-content.myschool.edu.ru/
YIIEBOIOPOABI — allKaHbI
https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
HenpenensHeie
2.2 YIII€BOIOPOAbI: ANKEHBI, 6 1 https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
AJIKaIUCHBI, aJIKUHBI
A
2.3 POMATITCCIIE 2 https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
YTJIEBOJIOPOIBI
[IpupoaHble ICTOYHUKU
2.4 YTJIEBOJOPOAOB U UX 3 1
nepepaboTka
13

Uroro no pazgeny



https://multiurok.ru/
https://lesson.academy-content.myschool.edu.ru/
https://multiurok.ru/
https://lesson.academy-content.myschool.edu.ru/
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
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Pa3nen 3. Kuciiopoacoaep:xkaniue oprannyeckue coenHeHust

3.1 Cruptel. denon 3

https://multiurok.ru/
https://lesson.academy-content.myschool.edu.ru/

Anppaeruasl. KapOboHOBBIE

3.2 KUCIOTHI. CII0KHbBIE 7 1
d¢uper https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
3.3 VYrieBoasl 3 1 https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
13

Hroro no pasaceiny

Pa3nes 4. Azorcoaepskanue OpraHu4ecKue coeJHHEeHHA

https://multiurok.ru/

41 AMHHBI. AMUHOKHC/IOTBI. 3 https://lesson.academy-content.myschool.edu.ru/
' Benku

https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639

Hroro no pazneny

Pa3nes S. BeicokOMOJIEKYJISIDHBIE COCIMHEHUS

I1 .K . . .
51 JTACTMACCRL. RayHyiH 2 https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
Bosokna
Hroro no pasneny 2
OBIIEE KOJIMYECTBO HACOB 34 ) 9
10O TTPOTPAMME



https://multiurok.ru/
https://lesson.academy-content.myschool.edu.ru/
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://multiurok.ru/
https://lesson.academy-content.myschool.edu.ru/
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
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11 KJIACC
HauMeHoBaHHe KoaudecTBo 4acoB

Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pa3aeyioB U TeM Koutpoabubie IIpakTuyeckue

n/n Bcero pecypcbl
MPOrpamMmbl padoThI padoThbI

Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM

Crpoenue aTomMoB. https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639

IleprouuecKuii 3aK0H 1 https://multiurok.ru/

11 Ilepuopnueckas cucrema https://lesson.academy-content.myschool.edu.ru/

XUMHUUYECKHUX DIIEMEHTOB

J1. 1. MenneneeBa

https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
12 Crpoenmue BelecTpa. https://multiurok.ru/

Muoroo6pasue BelecTs https://lesson.academy-content.myschool.edu.ru/
https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
https://fipi.ru/oge/otkrytyy-bank-zadaniy-
oqe#t!/tab/173942232-4

1.3 XUMHUYECKUE PeaKIHH 1 1 https://multiurok.ru/
https://lesson.academy-content.myschool.edu.ru/
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639
2.1 Meramisl 1 https://fipi.ru/oge/otkrytyy-bank-zadaniy-
oqett!/tab/173942232-4
2.2 Hewmeramist 1 1
2.3 CBs13b HEOPraHUUYECKUX U



https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://multiurok.ru/
https://lesson.academy-content.myschool.edu.ru/
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://multiurok.ru/
https://lesson.academy-content.myschool.edu.ru/
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4
https://multiurok.ru/
https://lesson.academy-content.myschool.edu.ru/
https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4
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OpPTaHMYECKUX BEIICCTB
Wroro no pazueny 17

Pa3zgen 3. XumMus M ';KU3HL

https://stepenin.ru/tasks?ysclid=Im52p00nbb129851639

3.1 XuMus 1 KA3Hb 4 https://fipi.ru/oge/otkrytyy-bank-zadaniy-
oge#!/tab/173942232-4
Utoro 1o paSL[eJ'Iy 4
OBIIEE KOJIMYECTBO YACOB 34

[10 [TIPOT'PAMME



https://stepenin.ru/tasks?ysclid=lm52p00nbb129851639
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-4
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumwus, 11 knacc/ 'abpuensta O.C., O01mecTBO ¢ orpaHUYSHHON OTBETCTBEHHOCTHIO

«IPODA»; AxkimonepHoe obmectso «M3narensctBo «lIpocsenienue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Meroandeckue maTepraibl K yaeOHuky Xumus, 11 kimace/ ['abpuensu O.C., O6mecTBo ¢
OTpaHUYCHHOM OTBETCTBEHHOCTHIO «/[PODAY; AknimonepHoe 001ecTBo «M31areabcTBo

«HpOCBeH_IeHI/Ie»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://multiurok.ru/
https://lesson.academy-content.myschool.edu.ru/

KOHTPOJIBHO-UBMEPUTEJIBHBIE MATEPHUAJIBI 11O XUMHNHU
JIJISA MPOBEJEHUSA UTOIOBOM ATTECTALIMHU (10 knacc)

1. Oprannueckast XumMus — 3TO XUMUS COCTMHEHUM

1) yrepona 3) kuciopona 2) Bogopoja 4) azota

2. YKaxxuTe BEUIECTBO, SBIISIOLIEECS YIIIEBOAOPOAOM:

1) aranon 3) nponau 2) 1uxjaopaTaH 4) yKCycHas KUCIOTa

3. YkaxuTe MpOIyKThI, KOTOPHIE, KaK IMPaBUiio, 00pa3yroTCsl MPU CTOpPaHUH
OpraHUYECKUX BELIECTB:

1) CO, 1 H,0 3) CO, 1 H; 2) CO, u NO 4) CO u H;0


https://multiurok.ru/
https://lesson.academy-content.myschool.edu.ru/
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4. BanenTtHoCTh yraepoaa B meraune: 1) | 2) 1 3y 4)1v
5. M3omepamu SBISAIOTCS 1BA BEMIECTBA, UMEIOIIIHE:

1) oguHakoOBBIM COCTaB W OAMHAKOBOE CTPOEHHE 2) OJMHAKOBBIA COCTaB U
pa3Hoe CTpOEHHE 3) pa3HbIl COCTAaB U CXOJHOE CTpOeHUE 4) pa3HbId COCTaB U
pa3HOE CTpPOEHUE

6. CocraB ankaHoOB OTpaxkaeT obias popmyna
1) CnHzn., 3) CnHzn_; 2) CnHzn 4) CnHanse
7. YKaxXuTe peakiuo JeTuIPpUPOBAHUS

1) CoHs + Hy — CoHg

2) C,H, + H,O — C,HsOH

3) C;Hg — CoHy + Hy

4) C;HsOH — CyH4 + H0

8. ®DuoJIETOBBII pAcTBOp IepMaHraHaTa Kaius OOeCIBEUUBAETCA MpU
IPOITYCKaHUU

1) metana 2) nponena 3) 3Tana 4) npomnaHa

9. BynkaHu3anus — 3TO HarpeBaHUE Kay4dyKa C

1) cepoii 2) pochopom 3) 6pomom 4) caxeit

10. Ykaxute BeLIECTBO, UMEIOIEE HanOOJIbIINE KUCIOTHBIE CBOMCTBA

1) Boga 2) denon 3) aranon 4) meTaHoI

11. IIpu rugpupoBanuu dTaHajs oOpazyeTcs

1) ykcycHast kucioTa 3) AMMETHIIKETOH 2) 3TUIIOBBIN criupT 4) 3TaH

12. Peakuus CH;CHO + Ag,0O — CH3COOH + 2Ag| Ha3biBaeTcs peakiueit

1) nonukonaeHcanuu 2) sTepudukanuu 3) «cepeOpsHOro 3epkana» 4)
Kyueposa

13. B xone peakuuu stepudukanu KapOOHOBBIE KUCIOTHI pearupyroT

1) ¢ meTamiamu 3) co cnupTaMu 2) ¢ OCHOBaHUSIMU 4) ¢ KHUCJIOTaMH
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14. Yxaxure hopMyty nponuiaMruHa
1) CH3NH; 2) C4HgNH; 3) CoHsNH; 4) CsH7NH;

15. YcraHoBuTe COOTBETCTBHE MEXIy Ha3BaHMEM Kjlacca COCIMHEHUN U ero
(GYHKIIMOHATIBHON TPYTION

KIJIACC OVYHKIIMOHAJIBHAS I'PVYIIIIA
A) anmpaeruasl 1)-0-
b) xeroHsI 2)>C=0
B) croxabie 3¢ups 3)-COO0 -
I') kucnotsl 4)— OH
1) npocTbie 3hups 5) - COOH
6) — CHO

16. YcraHoBUTE COOTBETCTBHE MEKIY CXEMOW XMMHUYECKHMX NPEBPALICHUN H
BEIIIECTBOM X B DTOU CXEME

CXEMA BEIIECTBO X
A) Ca0 - X — C,H, 1) aneTunen
b) CaC2 — X — CgHg 2) HUTPOOEH30J
B) CaCO3; —» X — CaC; 3) xkapOuI KaabIus
I') C;H; — X — CgHsCl 4) OKCUJ KaJIbLIHS
5) 6enszon

KOHTPOJbHO-M3MEPUTEJBHBIE MATEPUAJILI IO XUMUH
JUISI TPOBEJIEHUSI UTOTOBOWM ATTECTAIIAN (11 knace)

1. TlopsAiKOBBII1 HOMED JIEMEHTA COOTBETCTBYET:

1) 3apsay siapa atoMa 2) 4KcCity 3JIEKTPOHOB B HAPYKHOM CJI0€
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3) uMCIty 3JIEKTPOHHBIX CJI0EB 4) YHCITy HEUTPOHOB B aTOME

2. I'pynma 3JIeMEHTOB, PacIOJIOKCHHBIX B MOPSAKE YMECHBIICHUS WX aTOMHBIX
pannycos:

1) Li, Na, R 2) O, S, Se 3) Mg, Al, Si 4) F, O, N

3. ®opmyIa BBICIIETO OKCHJIA dJIEMEHTa D, 3JIEKTpoHHAast popMysia KoToporo 1S
22s 22p 63s 23p 3:

1) 920 2) 3203 3) 502 4) 3205

4. XUMUYECKUN JIEMEHT, UIOHBI KOTOPOTO UMEIOT 3aps 2+:
1) xanmuit 2) maruaumii 3) cepa 4) xJop

5. ®opmyia BEMECTBA C HOHHOM CBSI3bIO:

1) HF 2) OF; 3) KF 4) CF,4

6. BemecTBo, B3anMOJIEHCTBHE KOTOPOTO C CEPHOM KHCIOTOM OTOOpakaercs
COKpAILCHHBIM HOHHBIM ypaBHeHHeM Ba?" + SO, 2" = BaSO,| :

1) Gapwii 2) okcua Oapus 3) ruapokcun 6apus 4) xjaopus 6apus
7. BemectBo aMOp(hHOTO CTPOCHUS:

1) kapOuH 2) rpadur 3) anmas 4) caxa

8. @aKTOp, HE BIMAKOUIMNA Ha CKOPOCTh XUMHYECKON PEAKIINU:

1) mpupoma pearupyronmx BeEHIECTB 2) TemrepaTrypa 3) KOHIICHTpAIMs
pearupyromnmx BemecTB 4) TUIT XUMUUYECKON peaKiuu

9. ®opmyna conu, NOABEPrarouencs THAPOIN3Y MO0 KATUOHY:
1) NaCl 2) FeSO, 3) K5S 4) Ca(NOs),
10. BemecTBo, ruIpoiu3 KOTOPOTO MPUBOAUT K 00pa30BaHUIO METaHA!
1) kapOup anmromunus 3) anerar HaTpUs 2) KapOu Kaiablus 4) THAPUT Kalblus
11. KoadduurieHT nepes OKUCIUTENEM B YPAaBHEHUH peaKun
Cu + HNO3(konir) — Cu(NOs), + NO, + H,0
1) 2 2)3 3)4 4) 5



ﬂ,OKYMeHT noanuncaH 3HEKTpOHHOf/'I noanucbio.

12. TlocTOSIHHYIO CTETICHh OKUCIICHUS B COSIUHEHUSIX TPOSBIISCT:
1) sxxene3o 2) xpoMm 3) marauii 4) Mmapraseil

13. ®opmyia coequHeHUs, B KOTOPOM (hochOop MPOSBIISIET CTEIICHb OKUCICHUS -
3: 1) PzOs 2) Mggpz 3) NaH2P04 4) H3PO4

14. ®opmyna BeniecTBa X B TCHETUUECKOM PSTY
Cu — CuO — X — Cu(OH),:
1) CuOHCI 2) Cu,S04 3) CuCl; 4) CuCl

15. Psap, B KOTOPOM HMEIOTCS MNPEACTABUTENN  YETBIPEX  KIIACCOB
HEOPTaHUYECKUX COCIUHEHUM:

1) Zn(OH)z, F9203, CUClz, 802 2) Zn(OH)z, Mg(N03)2, CU(OH)z, H3PO4
3) CO,, KCI, HNO3, CuO 4) HCIO,4, CuO, ZnSQO,4, NaOH

16. YcTaHoBUTE COOTBETCTBUE:

XUMHNYECKUI DJIEMEHT BO3MOXHBIE CTEITEHN
OKUCJIEHUA

1) Xmop A)-2,-1,0, +2

2) dtop b)-2,0, +4, +6

3) Cepa B) -3, 0, +3, +5

4) ®ocdop N-1,0

) -4, -2, 0, +2, +4
E)-1,0, +1, +3, +5, +7

17. YcTaHoBUTE COOTBETCTBUE:

MOHHOE YPABHEHUE HA3BAHME COJIU
TUJIPOJIN3A

1) Zn** + H20 < ZnOH* + H* A) cynbdua muHKa
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2) S% + H20 < HS + OH- B) cyabgar Harpus

B) cynbdar nunka

I') cynbdun xanus

JOKYMEHT NOANMUCAH 3JJEKTPOHHOHA NMOANUCHIO
HOAJIUMHHOCTD JOKYMEHTA NOATBEPX/IEHA.

(,‘ N IMTPOBEPEHO B ITIPOI'PAMME KPUIITOAPM.

IMOJAIINCH

O6wuit ctatyc noanucu: Moanuce BepHa

CeptuduKar: 0084C23787FFB000951325B1578CA105D1

Bnapgeneu;: MBaHoBa CBeTnaHa AnekcaHapoBHa, MBaHoBa, CBeTnaHa AneKkcaHApPOBHa,
karachev-fo@yandex.ru, 321400674952, 04812054935, MYHULWNANBbHOE
BHOOMETHOE OBLLEOBPA30OBATE/IbHOE YYPEXAEHWUE "CPEAHAA
OBLUEOBPA3OBATE/IbHAA LUKONA UMEHU A.M.TOPbKOTO" I'. KAPAYEBA
BPAHCKOW OBNACTWU, OupekTop, r. Kapayes, EpaHckaa obnacTb, RU

UspaTennb: KasHauelcTtBo Poccum, KasHauericteo Poccun, RU, r. MockBa, BonbLuown
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