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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero oo0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepambHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit denepannny», TpeboBaHMA K pe3ysbTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHON MPOTPAMMBI CPETHEro OOIIEero 00pa3oBaHUs
(®OIT  COO), npencraBieHHbIXx B DeaepalbHOM  rOCYyAapCTBEHHOM
obpazoBarenbHoM cTtangapte COO, ¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanuy, peanu3yIOIIUX OCHOBHbIE 0O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMoOJNOXkeHUuNM «CrpaTreruu pa3BUTHs BocnuTaHuss B Poccuiickoit
Oepnepanuu Ha nepuoj 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1eit ctparerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00yYalOUIUXCsl CPECTBAMU
yueOHoro npeamMera «Xumusi» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIU
koHIentyanbubie nonoxkeHus ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
CoZepKaHUs, PE3yJIbTaTOB OOy4YeHUs H TPEOOBaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE o0Opa3oBanue, MOJIy4aeMoe BBINTYCKHUKAMHU
00111e00pa3oBaTeIbHONM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
oOpazoBanHocTH. OHO CIYXHUT 3aBepLIAIONIMM 3TallOM peaju3aldd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH IEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPhI
YelioBeKa, a TakKe HSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3M0pPOBBI0O M TpUpPOIHON cpene. Peammsyercs xumudeckoe oOpa3oBaHHE
00ydJaronmxcsi Ha YpOBHE CPEIHEro OOIIero 0Opa3oBaHUs CPEACTBAMHU y4eOHOTO
npeaMeTa «XUMHs», COJIEpPKAHUE UM TIOCTPOCHHE KOTOPOTO OIpEJECIeHbl B
nporpaMme MO0 XHMHUHM C YYETOM CHEHU(PUKH HAYKHM XUMHHM, €€ 3HAYeHUS B
NO3HAaHUM TPUPOABl U B MaTEpUaJbHOW XU3HU OOIIECTBa, a TaKXKe C YYETOM
o0ummx 1ened W MPUHIMUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero odero oopaszoBanus B Poccuiickoii denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWJIM3AIMU, B CO3/IaHUU HOBOW 0a3bl MaTEpUAIbLHON KYJbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ()OPMHPOBAHUE PAIIMOHAIHLHOTO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE L[EJOCTHOTO MPEACTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE
OpPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUSA



BEILIECTBEHHOI'0 COCTaBa OKPY’KAOLIErT0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3BMOXKHBIMU 00JIaCTIMU IPUMEHEHUSI.

TecHO B3aMMOJAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMHUs CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOI KyJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIIEUTHOTO
Tpyda WU KH3HU Kaxaoro ujgeHa ooOmectBa. CoBpeMeHHas XMMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHH HalpaBlieHAa Ha pEUICHUE
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA — CBHIPbEBOM,
HHEPreTHYECKO, MUIIEBOM, SKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBUM C OOmMMM LENSMA U NPUHIUIAMH CPEIHEro OOIIero
obpasoBanus cozaepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyJarouuxcsi, HEOOXOIMMYI0O MM Ui  BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLMYMA, MPOJOJIKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEIA.

CocraBnsitomiuMu - nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KYpChl —
«Opranuyeckas xumus» U «OOmas M HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAHHWH MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUCHUEM 3HAHUW U3 OONIeH XUMUH) U
OpraHndeckon xumuu. GOopMUPOBAHME NAHHOW CHCTEMBI 3HAHUM IIPU U3YUYEHUH
npeaMeTa oOecleynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crtpyktypa coaepxanusi KypcoB — «Opranuueckass xumus» u «OOmas u
HEOpraHuyeckas XUMus» cQOopMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CHCTEMHOTO TIOAXOJa K W3Y4YEHUI0 Y4YeOHOro warepuasa U 0OyCIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpelENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OPraHMYECKOM XHMHH BELIECTBA
paccMaTpHUBAOTCS HA YPOBHE KJIACCUYECKOHM TEOPUU CTPOCHHSI OPraHHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHun BemiecTB. CBeneHuss 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
aKTUBHBIX COEOUHEHHI. B Kypce OpraHMyecKoll XUMHH IOJYYarOT Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO O0IEro 00pa30BaHMs MEPBOHAYAIBHBIC
NPECTaBICHUS O XUMUYECKOM CBSI3U, KIACCHU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUS, O XUMHUECKON PEAKLINH.

[lonq HOBBIM yriaom 3peHusi B mnpeameTe «XuMus» 0a30BOro YpOBHS
paccMaTpWBaeTCs H3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan M (AaKTOJIOTHUECKHE CBEIACHHS O BEIIeCTBaX U
XUMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImiass U HeopraHHuecKas
XUMUSD» OOyHarouMMCsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE



NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTUYECKHUX IMO3ULINM,
riyoke TOHSATh HUCTOPUYECKOE M3MEHEHHEe (YHKIMH H3TOro 3akoHa — OT
000011a10111eH 10 OOBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaX W MPUMEHECHHH, a TAKKE€ O XMMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHus jomnoiHsercs B Kypcax 10 um 11 kiaccos
AJIIEMEHTaMH COJEPKAHUS, HMEIOINIMMHU KYJIbTYPOJOTUYECKUM U MPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBS3U XHMHH C
JIPYTUMU HayKaMH, PAacKphIBAIOT €€ poJib B TMO3HABATEIILHOW W MPAKTHYECKOU
NESATETLHOCTH YEJOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHWIO YBAXKCHHSI K MPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XWMHEH, KPUTUYECKH OCMBICIMBATH WHGOPMAIUIO U
OpUMEHATh €€ A TIONOJIHCHUS 3HAHWH, peNIeHUS WHTEUICKTYalbHBIX |
HKCIIEPUMEHTAILHBIX UCCIIEA0BATENIbCKUX 3a/1a4. B 1enom conepkanue yueOHOro
npeaMeTa  «XUMHUsSD» ~ JAHHOTO  YPOBHSL ~ M3YYEHUSI OpPUEHTHPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI JIJII TOHHUMAaHUS
bunocohckux maeH, TaKWX KaK: MaTepuajbHOE EAMHCTBO HEOPTaHWYECKOTO M
OPTaHUYECKOTO MHUpPa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTh MPUPOJHBIX SIBICHUN MYTEM OKCHEPUMEHTA U
pelieHus MPOTHUBOPEYMH MEXKIYy HOBbIMU (akTaMu H  TEOPETUYECKUMHU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUU DKOJIOTHYECKUX MPoOeM, a
TakKe MpoOJIeM COEpeKEHUsT YHEPTETUIECKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmuane pemenus 3amad  BOCOMTAaHUS, pPa3BUTHUA U COLMAIM3aLUU
oOyyJaroumxcsi MpUHAThIE MPOrpaMMOM MO XMMHHM MOAXOAbl K OMNpPEIEICHUI0
COIepXaHUS W TOCTPOCHHSI TpeaMeTa MpeaycMaTpuBaioT (GOPMHUPOBAHUE
YHHUBEpPCAJIbHBIX Y4YeOHBIX JCHCTBHI, UMEIOUMX 0a30BOoe 3HAYCHHE I
pa3IMYHBIX BHUJAOB JACSATENBHOCTU: pEIICHUS NpoOsieM, TOHUCKa, aHaau3a M
00paboTku uHpOpMaIKM, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEOBATENbCKON JeATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWsS XMMUM Kak Ha YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHus, TaK U Ha YPOBHE CPEAHEr0 00111ero o0pa3oBaHusl, MPU ONPEACIICHUN
COZIepKATEIbHOW XapaKTEPUCTUKU 1IeJIe H3y4deHUs IMpeAMeTa HalpaBlieHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAAMIIMOHHO TpHU3HAETCA (POpMUpPOBAHME OCHOB
XUMHUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOU
NESATETLHOCTH YEJIOBeKa W KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C



METOJUYECKOW TOYKHM 3PEHUS] TAKOW MOAXOJ] K OMpEACNICHUIO IeNield W3ydeHUs
TIpeIMeTa SIBISIETCS BIIOJTHE OTPaBIaHHBIM.

CornacHO JMaHHOW TOYKE 3PCHHs TIABHBIMH IIETSIMH W3YYCHHS TpEaMeETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBIIAIOTCA:

o (OpPMHUPOBAaHHME CHUCTEMBbl XHMHUYECKHX 3HAHUM KaKk  BaKHEHUIIeH
COCTaBIISIIOLIEH €CTeCTBEHHO-HAy4YHON KapTUHBI MHpa, B OCHOBE KOTOpPOM
JeKaT KIIOYEBbIE MOHATUSA, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE U MOHUMAHHUE CYIIHOCTH TOCTYIHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C HUCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHSI,

e (GOpMUPOBAHME U PA3BUTHUE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XUMHYECKHX peakuui, HEOOXOMUMBIX ISl TPUOOpEeTEHUs
YMEHHA OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBJICHHA,
UMEIOINX MECTO B MPHUPOJIC, B IPAKTHUECKOHN U MOBCEAHEBHON KU3HU;

e DPa3BUTHE YMEHUU U CIIOCOOOB ACSATEILHOCTH, CBSI3aHHBIX C HAOIIIOIEHUEM U
OOBSICHEHHEM XHMHUYECKOTO O3KCIEpUMEHTa, COOJIOJEHUEM  MPaBUI
6e30macHOr0 0OpaIIeHus ¢ BEIEeCTBAMH.

Hapsiny ¢ aTum, copepikaTelibHas XapaKTepUCTHKA IIeNiel U 3a71ad U3y4YCHUS
npeaMeTa B MporpaMMe 10 XUMUW YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpelHero obmiero oopazoBanusi. CeroaHs B
OpernojaBaHUM XUMUU B OOJbIIEH CTENeHH OTHAETCS  MPEANOYTeHHE
IPAKTUUECKONM KOMIIOHEHTEe COJAep)KaHHUs OOydYeHHUs, OPHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHW3aIliy, BIAICIOIIETO HE
HaOOpOM 3HaHWH, a (YHKIMOHAIBLHOW TPaMOTHOCTHIO, TO €CTh CIIOCOOAMHU H
YMEHHMSIMH aKTUBHOTO TMOJYYE€HHs 3HAHUN U MPUMEHEHUS WX B PEaTbHOU JKU3HU
JUTSL PEIICHUs TPAKTUUECKHUX 3aj1ad.

B cBa3u ¢ ATUM Tpu M3YYEHUHM TpeAaMeTa «XUMHUS» JTOMUHHUpYIOIIee
3HaYeHUE MPUOOPETAIOT TAaKKME LIEIH U 3a]Ia4H, KaK:

amanraius o0yJarommMxcsl K YCIOBUSAM TWHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMupOBaHHE  UHTEIJICKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C BEIICCTBAMH U UX
IPUMEHCHHUEM;

dopMupoBaHue y OOy4aromIMXCs KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIETEHIIMI), UMEIOUIMX YHUBEPCAJIbHOE 3HAUYCHHUE ISl Pa3IUYHbIX BUIOB
JeSITENIbHOCTH: pelleHusl mpoOjeM, oUCcKa, aHaln3a U 00paboTku MHGpOpMAIUH,
HEOOXOUMBIX IS TPUOOPETEHHsI OMbITa AESITeNbHOCTH, KOTOpas 3aHUMaeT
BaXHOC MECTO B T[IO3HAHWM XHMHH, a TaKXKe I OICHKH C TO3HIHA



IKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIWSHUSA BEIIECTB M XUMHUYECKHX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOIHYIO CPEILY;

pa3BHUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUYECKUX
CIOCOOHOCTEHN 00yUaIOUUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 10 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEeMEHHbIE MH(POPMAIIMOHHBIC TEXHOJIOTUH VISl TIOWCKA U aHanu3a yu4eOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMUIECKOTO COJICPIKAHMS,

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOUATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, MPHU IUJIAHUPOBAHUU M MPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBJIEHHOCTH XUMHUH, €€ BAXKHOM POJM B PEHICHHH TI00albHBIX MpoOsieM
palroHaIbHOTO MPUPOAOINOIB30BaHNUs, OMOTHEHNUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpex)HOTrO
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHHUs OIbITa
UCTIONIb30BaHUsl TOJYYCHHBIX 3HAHUHN I TPUHSATHS TPAMOTHBIX PEIICHUN B
CUTYAITUSX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOnoMm mmaHe cpeaHero o6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOT0 ypOBHS BXOAWT B COCTaB MpEAMETHOHN obnactu «EcTecTBeHHO-HAyIHBIE
IPEIMETHD».

OO1ee 4ncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B Helento), B 11 kmacce — 34 yaca (1 yac B Heiemo).

COJAEPKAHUE OBYUYEHUS

10 KITACC
OPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[IpenMeT opraHMYecKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MIOJyYCHUH HOBBIX BEIIECTB M MAaTEpUANOB. T€OpUs CTPOEHUS OPraHUYECKUX
coenunenuit A. M. bytnepoBa, €€ ocHOBHBbIE 10O0keHHsI. CTPYKTypHBIE (POPMYJIbI
OpPraHMYeCKHUX BellecTB. [ omonorusi, wu3zoMepus. XuMHYECKas CBS3b B
OPraHNYECKUX COEAUHEHUSIX — OJIMHAPHBIE U KPATHBIE CBSA3H.

[IpencraBnenue o kiaaccupUKaIMM OpraHUYecKuX BemecTB. HomeHknaTypa
OpPraHMYECKUX COEIUHEHMIN (CUCTeMaTHYecKas) W TPUBHUAJIbHBIE Ha3BaHUSA
BAXKHEUIIINX MPEACTABUTENEH KIACCOB OPraHMYECKUX BEIIECTB.



DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
O3HAaKOMJIEHHWE ¢ oOpa3llaMd OpPraHMYeCKHMX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJIETUPOBAHME MOJIEKYJl OpPTraHWYECKHUX BEIECTB, HAOIIOJEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (TIaBJIeHUE, 00yTrIMBaHUE U TOPEHUE).

YriaeBoaopoanl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUECKHH psn. MeraH M d3TaH —
OpocTeillliie MPEACTaBUTENN alKaHOB: (U3NYECKME M XMMHUYECKHE CBOWMCTBA
(peakuuu 3aMEenIeHUus] M TOpPEHUs), HAXOXKJIECHHE B NPHUPOJAE, NOJIY4YCHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUUECKHUI Psii. DTUJIEH U MPOMHIEH —
NPOCTEUIINE TPECTABUTENN AJKEHOB: (U3MUYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOICHUPOBAHMS, THUIApaTallid, OKHUCIEHUS U
NOJINMEPU3ALIIH ), TOTyYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOWCTBa (peakiuusi nojaumepusanuu). [lonydeHue CHHTETHUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psil. ALIEeTUIICH
— TPOCTEHIINNA TNPEACTaBUTENh AJIKWHOB: COCTaB, CTPOCHHUE, (U3HUECKHE H
XUMUYECKUE CBOMCTBA (peakuuu T'HMAPUPOBAHUS, raJOr€HUPOBAHUS, THAPATALIUH,
rOpEeHUs), MOJYyUYEHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, cTpoeHue, GuU3NYECKUE M XUMHUYECKHE CBOMCTBa
(peakuu rajoreHMpOBaHHUS U HUTPOBAHUS), MOIYYEHUE U NPUMEHEHUE. T01yoa:
cocmas, cmpoenue, Quauueckue U  Xumuyeckue  ceoticmeéa  (peakyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOdyYeHue u npumeneHue. TOKCUYHOCTD
apeHoB. ['eHeTHyeckasi CBsI3b MEXIYy YIVIEBOJOPOJAMH, NPUHAAJIEKAIIMMHU K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBONOPOAOB. IIpupoaHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaeHue. CrnocoObl nepepaboTku HEeTH:
NEPEroHKa, KPEKUHT (TePMUYECKUM, KaTalUTU4YeCKuil), mnuposn3. IIpoaykTsi
nepepadoTKu HePTH, UX MPUMEHEHHE B MPOMBIILIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOAYKTHI €0 MepepadoTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHsS BEIIECTB M HX MPEBpALICHUIL:
O3HAKOMJIEHME ¢ O00pa3laMu IUIaCTMAcC, KaydyyKOB W PE3HHbI, KOJUIEKIUU
«Hepts» u  «Yromp», MOAEIUPOBAHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HONPON3BOAHBIX, POBEICHNE MPAKTUUYECKONW PabOThI: MOTYYSHHE 3TUJICHA
Y U3yYEHHE €T0 CBOUCTB.

Pacuérneie 3anaumn.




Bbluncienuss 1mo ypaBHEHMIO XUMHYECKOM peakuuu (Maccbl, oOBEMa,
KOJIMYECTBA MCXOJIHOIO BELIECTBA MJIM MPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOITMUECTBY OJHOI'O U3 UCXOHBIX BEILECTB WM ITPOJYKTOB PEAKLIUN).

Kucnopoacoaepxaiiue opranuieckue coeJUHEHUS

[IpenenpHble OOHOATOMHBIE COMPTBHL. METAaHON W 3TAHOJ: CTPOCHHE,
¢uznyeckue MU XHMUYECKME CBOMCTBA (PEAaKLUM C aKTUBHBIMU METaJUIaMH,
rajJJor€HOBOJIOPO/IaMH, TOpPEHHE), IpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHoOroaroMHple  CHUPTBHL. DTUJIEHIVIUKOAb M  IJIMIEPUH: CTPOCHHE,
dusznyeckue W XMMHYECKHE CBOMCTBA (B3aMMOJEWCTBHE CO IIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHAasl PEaKIMs Ha MHOTOaTOMHbIE crupThl). [leificTBue Ha
opraHusM uesoBeka. [ [pumenenue rimnepusa U 3THIICHIIAKOJIS.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKHE U XHUMHUYECKHE CBOMCTBA.
Tokcuunocts penona. [Ipumenenue penona.

Anpnerunpl U kemouwvl.  DopMambIeruj, aUeTAIbICTHA:  CTPOCHHE,
(¢u3znyecKkue U XMMHUYECKUE CBOMCTBa (pEakLMM OKHMCIEHHUS U BOCCTAHOBIICHUS,
KayeCTBEHHBIE PEAKIIMH ), TIOJYUYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpenebHbIe KapOOHOBBIE KHUCIOTHL.. MypaBbHHAs U
YKCYCHAasi KHCIIOTBI: CTpOoeHHe, (pu3nueckre u XMMHUYECKHe CBOICTBa (CBOMCTBA,
oOue s Kiacca KUCIOT, peakuusl 3Tepu(puKalnm), NoaydYeHue U NPUMEHEHHUE.
CreapuHOBasi U OJEMHOBAsI KUCJIOTHI KaK IPEICTaBUTENM BBICHIMX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucCHOT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb JKUPOB.

VYrineBoabl:  cocraB, KilacCU(pUKanus  yrJeBOJOB  (MOHO-, JU- H
nosucaxapuabl). [ r0k03a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBAa (B3aUMOJACHCTBHE C
ruapokcugom Menu(Il), okucienue amMmmuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXKEHHE TJIIOKO3bl), HAXOXACHHUE B IPUPOAE, NPUMEHEHHE,
ounonoruueckas poiab. PotocunTte3. pykTo3a Kak U30MEP IIIFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie noiaumepsl. CTpoeHrne Kpaxmaia u
Hewoo3bl.  Pu3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (THApOJu3,
KaueCTBEHHAs! peakLus C HOJOM).

OKCIEPUMEHTAIBHBIE METOJbl HW3Y4YECHHUS BEIIECTB M HX IPEBpALICHUI:
IpoBeJcHNE, HAOMIOJEHUE U OINMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJECUCTBUE TJIMIIEPUHA C
rupokcuiom Meau(1l)), anpaernioB (OKMCIEHHEe aMMHAYHbIM PaCTBOPOM OKCHA



cepeopa(l) u rumpoxcumom wMmenu(Il), B3ammopeiicTBHEe Kpaxmanaa € HOIOM),
MPOBEICHHE MPAKTHUECKOW pabOThI: CBOICTBA paCTBOPA YKCYCHOM KUCIIOTHI.

Pacuétnrie 3agaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, o0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKLMU [0 W3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIH).

A3oTcozeprkalue OpraHu4eckue COeIMHEeHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHMYecKue coequHeHus. Pu3zndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha MpuMepe IuiuHa). buosiornueckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. IlepBuuHas,
BTOpPUYHAsT W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ACHATYpalns, KaYeCTBEHHbIE PEaKIINH Ha OCIKH.

OKCIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
HaOJIOZICHUE U OMHUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JeHATYpalus OeIKOB Mpu
HarpeBaHUM, LIBETHBIE PEAKIIMK OETIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS]

OCHOBHBIC TOHATHSI XUMHUU BBICOKOMOJICKYJISIPHBIX COSAMHEHHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAMHEHUN —
MOJIMMEpHU3AIIU U MOJTUKOH/IEHCAIUS.

DKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HX MPEBpAICHUN:
O3HAKOMJIEHHE C 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMace,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzaius MeXIpeaAMETHBIX CBSI3€M IPU M3YYEHUU OPTaHUYECKOW XUMHH B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONb30BAaHWE KaK OOIINX €CTeCTBEHHO-
HAyYHBIX TIOHSTHM, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMHU JUISI OTIEIHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (PaKT, runoresa,
3aKOH, TEOpHSsl, aHAIU3, CUHTE3, KiIacCU(pUKALMS, MEPUOAUIHOCTh, HAOIIOACHUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEJTMPOBAHHUE.

®dusnka: MmaTepus, DdHEpPrus, Macca, aToM, DJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKU YypOBEHb, BEIIECTBO, TeJIO, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
(bepMeHThI).



['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypcehl.

TexHonorus: mNUIIEBbIE TMPOAYKTbl, OCHOBBI PpAlMOHATBHOTO MHUTAHUS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHbIE U KOCMETUUYECKHUE MpenapaThl, MaTepUalibl U3
MCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKU dJeMeHT. AToM. Snapo aroma, H30TONBL. DIEKTPOHHAsS
0007104Ka. DHEPreTUUYeCKue YpOBHH, MOAYPOBHU. ATOMHBIE OopOUTaNH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/eNieHnsl 3JEKTPOHOB MO OpOUTAIAM B aTomax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. INEKTPOHHAS KOH(PUTypallnsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMUYECKUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepnoanueckoi CUCTEMBI
xumuueckux aiemeHtoB Jl. M. MenmeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOMCTB XHMHYECKHX 3JIEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOXKHBIX BELIECTB MO TpyHmaM U IEPUOAAM.
3Ha4YeHue MepUOANYECKOr0 3aKOHA B PA3BUTUHU HAYKH.

CrpoeHne BemiecTBa. XUMHYECKass CBsSI3b. BuAbl XUMHUYECKOW CBS3H
(kOBaJIeHTHasi HEMOJisipHasi M MOJspHas, MOHHAsA, MeTauinyeckas). MexaHUu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKUenTopHslii). BomopoaHas cBA3b. BaleHTHOCTb. OJEKTPOOTPHULATENIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemiectBa  MOJIEKYJISIDHOTO M HEMOJIEKYJSIPHOIO  CTPOCHHS.  3aKOH
NOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILLECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[IonsTne o nucnepcHbIx cucTeMax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTaHUYECKHUX COEIMHEHU. Homenknatypa
HEOPTaHUYECKUX BeEIIECTB. | eHeTuyeckas CBsI3b HEOPTraHWYECKUX BEILECTB,
MPUHAJICKAIUX K PA3JIUYHBIM KJIAaCCaM.

Xumuueckass — peakuus. Knaccupukanuss  XMMHUYECKMX  peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMHUHU. 3aKOH COXPAHEHHSI MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHHS YIHEPTUH PU XUMHYECKUX PEAKLIMX.

CkopocTh peakuuu, €€ 3aBUCMMOCTh OT pa3inyHbIX (QakTopoB. OOpaTuMbIe
peakiuu. XuMHuueckoe paBHOBecHe. DaKTOpbl, BIMAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.



DnekTpoauTuueckas aucconuaius. CuiabHble U ciiadbie 1eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCAs, HEUTPAJIbHAS, II€JIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.

DKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX MPEBpAICHUN:
neMmoHcTpanus Tabymn «[lepuoanueckas cucremMa XxuMmudeckux smeMenToB J[. .
MenneneeBa», U3ydeHHUE MOJCIEH KPUCTAIUIMYECKUX PEIIETOK, HAOIIOJEHUE U
OTNMCaHKUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OIBITOB (Pa3JIOKEHUE TTEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCAJIBHOTO WMHAWKATOpPA, PEAKIMU HMOHHOTO OOMeHa),
MIPOBEICHHUE TIPAKTUYECKON paboThl «BrnusHue paznuanbix (akTOpoB Ha CKOPOCTH
XUMHYECKOU peaKium.

Pacuétnrie 3agaun.

Pacuérel 1O ypaBHEHMAM XUMHYECKMX pEaKIUHA, B TOM YHCIE
TEPMOXHMHUYECKAE PACUETHI, PACUETBl C HCIOJIB30BAHUEM IMOHITUS «MaccOBas
JIOJISI BEILIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilosoxkenne HemetaiuioB B llepuoguyueckon  cucreme
xumudeckux snemeHtoB [[. Y. MenaeneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETANIOB (Ha IpUMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BAaKHEWUIIIMX HEMETAUIOB (TaJoreHOB, CEPhI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M MX  COCOWHEHUU  (OKCHIIOB,
KHUCJIOPOJACOIEPKAUTUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.

Mertambl. [lomoxenue mertamioB B Ilepruoanyeckor cUCTEME XMMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. O0mue Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DNEeKTPOXUMHUUYECKUI psAJl HAPSHKEHUI METAILJIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, alfOMUHUN, IIUHK, XPOM, KeJI€30, Me/Ib) U UX COCAMHEHUH.

OO6mue crnocoObl MoJydeHus MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHHUKE.

DKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEeHHUS BEUIECTB W MX NPEBpAICHUN:
U3YYEHHE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpPa3ll0B HEMETAIOB, pElICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4, HAOJIOJIeHHEe M OIMCAHHE JIEMOHCTPAlIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIE PEAKIIUU HA KATUOHBI METAJUIOB).

PacuérHrbie 3a1aun.



PacuéTbl Maccel BemecTBa WM 00bEMA ra3oB MO MU3BECTHOMY KOJIMUYECTBY
BELIECTBA, Macce WIK OO0BEMY OJHOIO W3 YYaCTBYIOUIMX B PEAKLUU BEIIECTB,
pacuérbl Maccel (00bEMA, KOJIMYECTBA BELIECTBA) MIPOJYKTOB PEAKIMH, €CIIU OJJHO
13 BELIECTB UMEET IPUMECH.

XHMUA U )KU3Hb

Ponp xumum B 00ecredeHUH 3KOJIOTMYECKOM, SHEPreTHUYECKON M MUILEBOM
0€30MacHOCTH, Pa3BUTUU MenuLUHBL. [loHATHE O HayyHBIX METOJAaX IO3HAHUS
BEILIECTB U XMMUYECKUX PEAKLUU.

[IpencraBiaenuss 00 OOMMX HAYYHBIX MNPHUHLMIAX  [POMBIILIEHHOTO
IIOJIYYEHHsI BaXKHEUIIINX BEILIECTB.

UYenoBek B MHUpPE BEIIECTB M MATEpUATIOB. Ba)KHEUIIHNE CTPOUTEIbHBIC
MaTepuaybl, KOHCTPYKIIMOHHBIE MaTepUalibl, KpPacKH, CTEKJIO, KepaMHKa,
MaTeprabl I JIEKTPOHUKH, HAHOMATEpHUasbl, OPTaHWUYECKUE U MHUHEPAJIBbHBIC
yIoOpeHwusl.

XAMHS W 310pPOBBE 4YEJIOBEKA: IPABHJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30I1aCHOTO MCIOIb30BaHUS NPENapaToB ObITOBOM XMMHHU
B ITIOBCEJHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpenIMETHBIX CBsi3ed MNpU  H3y4yeHUH OOmed u
HEOPraHWYeCKOM XUMHUH B 11 Kiacce OCyLIECTBISETCS Yepe3 UCIIONIb30BAaHUE KaK
OOLIMX €CTECTBEHHO-HAyYHbIX IOHSATUH, TaK W [OHATUM, SBJISIOLUXCA
CHUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [TUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHSA: HAYYHBIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKauusg, TMEPUOAUYHOCTb, HAOIIOIEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusnka: MaTepusi, JHEPIrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, pAJIMOAKTUBHOCTb, MOJIEKYJIA, SJHEPIeTUYECKUN YPOBEHb, BEIIECTBO, TETIO,
00BEM, arperatHoe COCTOSTHHE BEIIECTBA, (PU3UUECKHE BEIMYUHBI U €IUHUIBI HX
U3MEPEHHUs], CKOPOCTb.

buonorusi: knerka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- H
MHUKpPO3JIEMEHTHI, BATAMHUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpHBIE MOPOAbI, MOJIE3HbIE UCKOMAeMble, TOILTUBO,
peCypchl.

TexHonmorusa: XMMUYECKasi IMPOMBIIIJIEHHOCTh, METAJLUIyprus, MPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEpPHAJIOB, CEIbCKOXO35MCTBEHHOE IIPOU3BOJACTBO, IMIIEBas
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKMX NPEnaparoB, IPOU3BOACTBO KOHCTPYKLIHOHHBIX MAaTEpHUAJIOB,
ANIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
0o0ydJaronmuMucs TpPOrpaMM CpemIHero o0Omero oOpa3oBaHus (JIMUHOCTHBIM,
METalpeMETHBIM W OpeaAMETHbIM). HaydHo-mMeTogudeckoil OCHOBOM s
pa3pabOTKU IJIAHUPYEMbIX PE3YJIBTATOB OCBOCHMS MPOTpamMM CPEAHEro OOIIEero
00pa3oBaHUs SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTrcTBUM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEIEHBI CIIETYIONINE COCTABIISIONIME:

OCO3HaHUE OOYYAIOMIMMHUCS POCCUMCKOW TPaKJIaHCKOW HIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTA U CAMOOTIPEICICHUIO;

HaJIM41E MOTHUBAIMH K O0yUCHHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YO€XKICHUN JTUUYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPaJAUIIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh MU CIHOCOOHOCTH OOYyYaroluxcsi PYKOBOJCTBOBATbCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIMMH LIEJIOCTHOU
CHUCTEME XMMHUYECKOro 00pa3oBaHus;

HAJIMYUE MPABOCO3HAHMS SKOJIOTHUECKON KYIbTYpPhl U CHOCOOHOCTH CTaBHUTH
LEIU U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PpE3yNbTaThl OCBOCHHUS TMpeameTa «XUMHUS» JIOCTUTAIOTCS B
eIMHCTBE Y4YeOHON W BOCHUTATENBHOW JEATEILHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH LIECHHOCTAMHU
U HJealaMUd POCCUUCKOTO TPaKJIAHCKOTo 0O0IlecTBa, MPUHATHIMH B OOIECTBE
HOpMAMM U TpaBWIaMH  [OBEJEHHUSA, CIHOCOOCTBYIOLUIMMHU  IIpoleccaM
CaMONO3HAHUs, CaMOPa3BUTHsI M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTU
oOyyJaroruxcs.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MNpeaMera «XUMHUS»  OTpPaXKaroT
c(hOpMUPOBAHHOCTh OTMBITA [MO3HABATEIIBHOW W MPAKTUYECKOM AEeSTENbHOCTU
oOyyJaroumxcs 1o peajiu3aliu OPUHITHIX B OOLIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamIaHCKOro BOCIIMTAHMSL:

OCO3HaHUS 00YYaIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB M 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MTPABOMOPSAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEITEIBHOCTH IPHU CO3JaHUU
y4EOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATEJIbHBIX 3a7ay, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHWUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHHs], JIOTUKY H
apryMEHTHI IPYTUX IPU aHATU3E Pa3IUYHbIX BUJIOB YUEOHOH NeATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHMS:

LIECHHOCTHOTO OTHOUIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJEIUIO
OTCUYECTBECHHOM XHMMUH;

YB@XEHHUS K TMPOIlECCY TBOpPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pe3yJbTaT
JUINTEIbHBIX ~ HAOMIONEHUH, KPONOTIUBBIX  JKCHEPHUMEHTAIbHBIX  ITOMCKOB,
IIOCTOSIHHOTO TPYJ1a YYEHBIX U IPAKTUKOB;

MHTEpeCa M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUUM U MOCIECIYIOUIEM
aHaim3e UHPOpPMAIMH O MEePEAOBhIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPaJbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IIOBEJIEHUE M IIOCTYIIKHM CBOHUX TOBAapHUUICH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NOHMMAaHUSA LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHMsS K COOCTBEHHOMY (PHU3MUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOrofieHHsT TpaBWJl OE30MAaCHOTO OOpalIeHUs] C BEUIECTBAMH B OBITY,
IIOBCEHEBHOM )KU3HU U B TPYJAOBOU EATEIBHOCTH;

IIOHUMAaHUsl LEHHOCTH NPaBWI WHAMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30I1acCHOr0 MOBEJAEHUS B CUTYaLUsIX, YTPOKAIOUIUX 30POBBIO U )KU3HU JIFOJIEH;

OCO3HAHUS TOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YNOTpeOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) TPy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Y4e€OHO-HMCCIEN0BAaTENbCKON
NESITEIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPUECKOM M  JIPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3aJad
COLIMAJIbHOW HAIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);



MHTEpeca K MPaKTUYECKOMY HM3yUYEHHUIO Mpodeccuil pa3nuyHoro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAaHUHN 10 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3ysibTaTam TPYyAOBOU NEATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHAYAJIbHOW TPACKTOPUU
obpasoBanmsi, Oymymel npodeccuu W peanu3alnud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpeOHOCTEH 00I11eCTBa;

6) ’K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECOO00PAa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU HA 3eMJIE;

NOHUMAaHUsl TJIOOAIBHOIO XapakTepa 3KOJOTMYECKHX MpoOJeM, BIHSHUS
HKOHOMHUYECKHUX MPOIECCOB Ha COCTOSIHUE TPUPOTHON U COLUATBHOU CpEbL;

OCO3HAHUS HEOOXOIMMOCTH WCTOJIB30BAHUS JTOCTIDKCHHN XUMUU IS
pelleHus: BOMPOCOB PAllMOHAIBLHOTO MPUPOAOIOIB30BAHNUS;

AKTUBHOTO HEMPUATHS JIEWCTBHUM, NPHUHOCAILIMX BpEI OKpYKarolIeH
NPUPOIHON cpelie, YMEHHS IMPOTHO3UMPOBATh HEOJIArOMpPUSTHBIE SKOJOTUYECKUE
MOCJIE/ICTBUSI PEATPUHUMAEMBIX JEHCTBUN U IPENOTBpalIaTh UX;

HAJIMYHsT PA3BUTOTO HYKOJOTHYECKOTO MBIIUICHHS, SKOJIOTHIECKON KYIbTYPHI,
OmbITa JeSITEIbHOCTH AKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MU B IO3HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIBLHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UCOJOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKHU;

NOHUMAaHUsl CHeUM(PUKM XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHNUN PALMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpECTaBICHUST 00 OKPYXAlOIIeM MUpPE Kak O €JUHCTBE IMPUPOJIbI U YEIOBEKa, B
NMO3HAHUU TPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH NpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS,;

yOeKIEHHOCTH B  0OCOOOW 3HAYUMOCTH XMMHHM JJISI  COBPEMEHHOMU
IMUBWIM3AIMK: B €€ TyMaHUCTUYECKOW HAMpaBIEHHOCTH M BaXXHOW pPOJU B
CO3IaHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYphI, PEIICHUH TI100aNbHBIX TPOOIIeM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPIETUUYECKOM, IHUILEBOU U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIMHBI, OOECIEYEHUH YCIOBUN
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMGBOPTHOW IKHU3HU KaKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIOHUMAaHHS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BAThH



noJiy4aemMble 3HaHUS JJIs aHaJIu3a U OOBSCHEHUS SBJICHUIM OKPY>KAIOIIEro Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHHUS JIeJlaTh 0OOCHOBAHHbIE 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX (AKTOB M UMEIOIMIUXCA JAaHHBIX C IEJNbl0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIONb30BaTh XHWMUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalLIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPbIBHOMY  OOpa3OBaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIyYCHHMIO HOBBIX 3HAaHUN 1O XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pa3lIMUHBIX cepax MpoPpecCuoHAIbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE PE3yIbTaThl OCBOCHHUS YYEOHOro mpeamMera «XUMHs» Ha
YpOBHE CpeAHero oOuiero 00pa3oBaHus BKIIOYAIOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHUPOBO33PEHHUS  OOyUYaIOLIUXCS
MEXIUCHUIUTMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe TMOHSITUS, OTpPaXKaroIIne
[EJIOCTHOCTh HAYYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPIus, SBJICHUE,
npoliecc, CUCTeMa, HaAyYHbIM (paKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIIE0BaHNE, HAOIIOCHIE, N3MEPEHHUE, SKCIIEPUMEHT U JAPYyTHUE);

yHHUBEpCaJbHble yueOHBbIE NEHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

peryJsSTUBHBIE), obecrieynBaroIIme dhopMupoBaHue (yHKITMOHATTLHON
T'PaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00Yy4aronXCs;
CIIOCOOHOCTH o0yJaromuxcs MCTIOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUeOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAJTIbHBIMU
y4eOHBIMM  TIO3HABAaTEIbHBIMU, KOMMYHUKATUBHBIMHU H  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBJagenue YHHBEPCATbHBIMU yueOHbIMH NMOo3HABATEIbHBIMH
JefiCTBUSIMU:

1) 0a30Bble JIOrHYeCcKUE TeMCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MNpoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENCIATh LENN JAESATEIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIILHOCTH C MOCTABJICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSTUM M YCTAaHABIMBATH MX B3aMMOCBS3b,



MCITI0JIb30BaTh COOTBETCTBYIOLME TOHATHS JIJIsl OOBSICHEHUS OTENbHBIX (DaKTOB U
SIBJICHUU

BBIOMpATh OCHOBAaHUA M KPUTEpPUM JJs KJIacCU(PUKALUKM BEHIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CIEACTBEHHbIE CBSI3U MEXKIY H3y4aeMbIMU
SABJICHUSIMY;

CTPOUTH JIOTMYECKUE pPaACCYXKIeHUs (MHIYKTUBHBIC, JI€IyKTUBHbBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHUSI B pacCMaTPUBAEMBIX
SIBIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJICIIbHBIE NIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJ) OJJIeMEeHTa, XuUMHUYeckass QopMysa, ypaBHEHHUE XHMHUYECKOU
peaKknuu — TPU PEHICHUH YYEOHBIX TMO3HABATEIBHBIX M TMPAKTHUUECKHX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJIEIbHBIE MPEACTABICHUS JJIsl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUS BEIIECTB U XUMHUYECKUX
pEeaKUunii;

dbopMyIMpOBAThH MENN U 33141 UCCIIETOBAHMS, HCTIOIB30BaTh MMOCTABIICHHEIC
U CaMOCTOSATENIBLHO C(OPMYJIHPOBAHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI sl (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXJCHUI;

BIIQJICTh HABBIKAMH CAMOCTOSITEJILHOTO IUIAHUPOBAHUS U  MPOBEJCHUS
YYEHHUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOIATh 33 XOIOM
npoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaTH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YIbTATOB UCCIIEIOBAHNUSA,
COCTaBJISITH OOOCHOBAHHBIN OTYET O TIPOJICTAHHOM paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBATENbCKOW W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3ajad, MNPUMEHEHUIO pPa3IuyHbIX
METOJOB ITO3HAHUSI.

3) padora ¢ nHpopmanmeii:

OPUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX uWH(OpManuu (Hay4IHO-
NOMyJsipHas JUTEparypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHeTa), aHAIM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HopM
MpEJCTaBIICHHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTD;



(dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTHh PAa3JIMYHBIE METOJBI MPH TMOWCKE U
oToope wuHOpMaMK, HEOOXOAUMOW Uil BBIMOJHEHUS Y4eOHBIX 3ajad
OTpeeIEHHOTO THUTIA;

npuoOpeTaTh OMBIT KCHOJB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (OpPMY  TIPEICTABICHUS
nHopmaruu (cxemsl, rpaduKu, AUArPaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIONb30BaTh HAy4YHBIM A3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
XUMUYECKON uH(MOpMAIMel: TMPUMEHATh MEXKNpeaMeTHbie (pusnueckne wu
MaTeMaTHUYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYIIbl, a00peBUaTypbl, HOMEHKIATYPY;

UCTIONb30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBiaseHUe YHHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIa€MOM TeMbI B XOJI¢ AWAJIOTa W/WIIN
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYJIUPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEIILHO BBITTOJIHEHUS TIPEIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIllMell Pe3yJIbTaTOB IMO3HABATEIHHON JIEATEIHHOCTH,
MOJTyYE€HHBIX CAMOCTOSITENIbHO MM COBMECTHO CO CBEPCTHUKAMH MPH BBINOJTHEHUN
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONW pabOThI MO HCCIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peaau3aluu y4eOHOro MpoeKTa U (popMyIHpOBaTH BHIBOIBI
o pe3yjbTaTaM MPOBEACHHBIX HCCICIOBAHWA MYTEM COTJIACOBAHMS TMO3UIMI B
x0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMHU AeHCTBUSMMU:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISATH CBOIO I03HABATEIbHYIO
JeSITEIIbHOCTh, OMpeeNsas e€ IeNMd W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJUMOCTH KOPPEKTHUPOBATh TMpeajaraeMblii ajiropuT™M JCHCTBUH TIpH
BBIMIOJTHEHUH YYE€OHBIX W HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM MOJMY4YeHHMsS HOBBIX 3HAHHUHM O
BEIIECTBAX U XUMUYCCKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEILHOCTH HA OCHOBE CaMOaHalIn3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenMeTHble pe3ylbTaThl OCBOCHUS Kypca «OpraHuueckass XUMUsI»
OTPAKAIOT:

c(hOpMUPOBAHHOCTh  TMPEJCTABICHUHA O XUMHUYECKOH  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XHMHU B IIO3HAHUU SIBJICHUU



Opupoasl, B  (POPMUPOBAHUU MBIIUIEHUS U KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHMOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl peLIEHUs TPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO U MPHUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraloIIMe TMOHATUS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTpPOHHas
000J10YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPHUILIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (popmyna (pa3BEpHyTass W COKpAIIEHHAS), MOJIb, MOJSpHAs
Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIN CKeleT, (PyHKIHMOHANbHAs TpyMIa,
paauKai, U30MEPUs, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YTII€BOAOPO/IbI,
KHUCJIOPOJ, U a30TCOJAEpkAIIUE COCAMHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannueckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUU SI3bIK XWMHUHU; MHPOBO33PEHUYECKHE 3HAHWS,
JeXalume B OCHOBE NOHUMAHHUS NPUYUMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBaX, COCTaBe, IMOJYyYECHUU U
0e30MacHOM HCIIOJIb30BAHUM BaXXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHU BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMHOJb30BATh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCaHHUM COCTABA, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COCIUHEHHI;

c(hOpMUPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJIS
COCTAaBJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYECKHX BEMIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBIIMBAaTh MOJIEM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI MJUIFOCTPALUHA HMX
XUMHYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIIMBATH MPUHAMICKHOCTh H3YYCHHBIX
OPTaHWYECKHUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COeauHEHUN (YIJIeBOJOPOIbl, KUCIOPOA U a30TcojepiKalliue
COEIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucrematudyeckorr HomeHkiarype (IUPAC), a Takxke NPUBOJIUTH TPUBUAIIBHBIC
Ha3BaHUS OTAEJBHBIX OPraHUYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, alleTHUJIEH,
ATWJICHTJINKONb, TIHIECPUH, (HEeHON, (HOopManbAeTH, ameTalbIerua, MypaBbUHAS
KHUCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(hOpMUPOBAHHOCTh yMEHUS OMPEICHATh BHUILI XUMHUYECKOHW CBS3U B
OPraHUYECKUX COEAMHEHUSIX (OAUHAPHBIE U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TIOJIOKEHUS TEOPUU CTPOECHUS
opranunyeckux BemiectB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpMHUPOBAHHOCTh  yYMEHHWH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3nYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTUJIEH, MPOIMMIEH, alleTHJICH,
oyranuen-1,3, metunOyranuen-1,3, GeH30Jl, METAHOJ, STAHOJ, STUJICHTJHUKOJIb,
rmnepuH, GEeHo, aneTanbAeTH]l, MypaBbUHAsI W YKCYyCHAs KUCJIOTHI, TJIIOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KHCJIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXIYy HUMH YPaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEpPU30BATh UCTOYHUKHU YTJI€BOJAOPOIHOTO
Ceipbsi (HedTh, TPUPOAHBIM Ta3, Yroib), CHOCOOBI MX TEPepadOTKu U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB TIEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJIUTH BBIUUCICHUS IO XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BELIECTBA WMJIM MPOAYKTA
peakiMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh yMEHHWH BIANE€Th CHUCTEMON 3HaHWNA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XUMHHU MPU U3YUYEHHUH BEILECTB U
XUMHUYECKUX ABJICHUN (HaOt0IeHne, U3MEPEHUE, SKCIEPUMEHT, MOJIETUPOBAHUE),
WCIIOJIb30BAaTh CUCTEMHBIC XWMHYECKHE 3HAHUSA JUIsl TPUHSTHS PEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEMIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MTPaBUiIa MOJb30BAHUS XUMUYECKON
NOoCyJI0l ¥ J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaKKe MpaBuia OOpalleHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIUSMH TO BBITOJHEHHIO J1a00PaTOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN TUJIAHUPOBATH U  BBINOJHATH XUMHYECKUN
HKCIIEPUMEHT (IIPEeBpPAILIEHUs] OPTAaHUUYECKUX BEILIECTB NMPU HArpEeBaHUU, MOJTyUYECHUE
TWJIIEHA M W3YyYEHHE €ro CBOICTB, KaueCTBEHHbIE pPEAKUUU OPraHUuYeCKUX
BEIECTB, JCHATypaIusi OCJIKOB NMpU HArpEeBaHWH, IBETHHIC PEAKIUU OEIKOB) B
COOTBETCTBUU C TMpaBWJIAMHU TEXHUKH OE30MacHOCTH TMpU OOpalEHUuH C
BEIIECTBAMU M JAOOPATOPHBIM OOOpPYJOBAaHUEM, INIPEICTABIATH PE3YIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XHMHYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpeICcTBa MacCOBOMU
uHopmaruu, UuTepHeT u 1pyrux);



chOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWJia  DKOJOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJISIX
COXpPAaHEHUSI CBOETO 3J0POBbS M OKPYKAKOLIEH MPUPOAHON Cpeabl, OCO3HABATH
OINACHOCTh BO3JCHCTBUS HA YKWBBIE OPTraHU3Mbl OINPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica Tokaszatens [IJIK, moscHsaTh Ha mpuMepax CcrmocoOb!
YMEHBIICHUSI W MPEJOTBPALIEHUS HX BPEIHOrO BO3JACHUCTBUS HA OPraHU3M
YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB W
XAMHWYECKUX SIBIICHUN;

JUISL  CIENbIX M CHA0OBUASIIUX OOYYaOIIUXCSA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHuu JI. bpainsa aisg 3anucu XuMHYeCKUX

dbopmy.
11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmmass um HeopraHUYecKas
XUMHS» OTPaKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUH: O XHUMHUUYECKOM  COCTaBJISAIOINICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B (POPMUPOBAHWUU MBINUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
GYHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIMMOM ISl PEIISHUS MPAKTUIECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOJIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKHMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIONINE TOHATHS (XUMUYECKUA SJIEMEHT, aToM, M30TOoMl, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XUMUUECKAs CBS3b
(KoBaJIeHTHas, MOHHAs, METaJUNINYECKas, BOJIOPOIHAS ), KpUCTAJUTMYECKAs PEIIETKa,
TANBl XUMHYECKHX  PEAKIUH, PaCTBOpP, JJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAS JIUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKOW peaklMh, XUMHUYECKOE€ pPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpHs
AJIEKTPOJIUTHYECKOU AUCCOUMALMM, nepuoanueckud 3akoH [l. M. Menpneneesa,
3aKOH COXPAaHEHHSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
NpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK XUMHH,
MHPOBO33PEHYECKNE 3HAHUS, JICKAINIME B OCHOBE IMOHMMAHHMS NPUYUHHOCTH U
CHUCTEMHOCTH XMMHYECKHX SIBJICHUH, (haKTOJOTHYECKHE CBEJEHUSI O CBOWCTBAX,
COCTaBe, MOJIy4eHUH U 0€30MacHOM HMCIOJIb30BAHUHM BXKHEHIITUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIILHOCTH YEIIOBEKA,



c(hOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIE MPHU3HAKU TOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJBb30BATh COOTBETCTBYIOLIME IMOHATHS MHPU
ONMCaHUHM HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILCHHUII;

c(OpMHUPOBAHHOCTh YMEHHI HCIHOJB30BaTh XUMHUYECKYI0 CHMBOJHKY MJIs
coctaBieHus: (OpMyNl  BEIIECTB U  ypPaBHEHUH XMMHYECKHUX  PEaKIIH,
cucrteMatuyeckyto HomeHkiaatypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BeUIECTB (yrapHblid ra3, YrJieKHUCIbI ras, aMMHak, TaméHas
U3BECTh, HETAlIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUN OIpPENEsATh BaJCHTHOCTh U CTENECHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSX Pa3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBs3U (KOBaJIEHTHAs, MOHHAs, METAJUIMYeCcKasi, BOAOPO/IHAS) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOTO BEIIeCTBa (aTOMHas, MOJEKYJspHasi,
VMOHHAs!, METAJUIMYECKAs), XapaKTep Cpelbl B BOAHBIX pACTBOPaX HEOPraHUYECKHUX
COCTUHECHUU;

c(hOpMUPOBAHHOCTD YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HUX COCTaBYy K OMNpEACNIEHHOMY Kiaccy/TpyIie
COEIMHEHUM (MPOCThIe BEUIECTBA — METAUIbl U HEMETAJIbI, OKCUbI, OCHOBAHUS,
KHUCTIOThI, aM()OTEPHBIE TUAPOKCUBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICI MEPUOANUECKOTO 3aKkoHa Jl.
N. MenaeneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX »3JIeMeHTOB |—4 mnepuonoB Ilepuoandeckoil cHCTEMbI
xumudeckux 3meMmentoB JI. VM. MennmeneeBa, MCHoyib3ys MOHATHS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPTreTHUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX AJIIEMEHTOB M UX COCAUHEHHI
10 repuoaaM U rpynnam llepuonnueckon cucremMpel XMMUYECKHUX 3i1eMeHTOB []. U.
Menneneena;

chOpMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMHAYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHME T'€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILLECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIN;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIIMPOBATH XUMUYECKUE PEAKLIUU IO
pa3IMYHBIM TpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrolluXx BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTEIEHEW OKUCJIEHUS 3JIEMEHTOB, 00OpaTUMOCTU
pEaKLNH, yYaCTUIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTaBIATH YpPaBHEHHUS PEaKUUN pa3TUUHbBIX
THUIIOB, TIOJTHBIE M COKPAIEHHBIE YPABHEHHS PEaKIIUil MIOHHOTO OOMEHa, YUYUTHIBAS
YCJIOBHSL, ITPU KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA,;



c(OpPMHUPOBAHHOCTh YMEHUH TIPOBOAWTH PEAKIUH, TOATBEPKIAIOIINE
KauyeCTBEHHBIH COCTAaB pPAa3JMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MyTEM HOHBI, PUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKHX
BEIIIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHH  pacKpbiBaTh CYIIHOCTh  OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKIM IMMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHIATH 3aBUCUMOCTbh CKOPOCTH XUMUYECKOM
peaxkuu OT Pa3IMYHBIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMHUUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuun Jle [latense);

c(OpPMHUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKalue B OCHOBE MPOMBINIJICHHOTO TMOJNYYeHHUs CEPHOW KHCIOTHI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh MPEIACTABICHUNH 00 OOIIMX HAYYHBIX MPUHLUIAX H
HKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MPON3BOICTBA;

c(OpPMHUPOBAHHOCTh YMEHUN TPOBOAUTH BBIYHMCICHHUS C HCIIOJIB30BAHUEM
MIOHSITUSL «MAaccoBas JIOJIsi BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIIECHUH Ta30B
IPU XUMUYECKUX PEAKIUAX, MACChl BEIIECTBA MU 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKLUU
BEIIECTB, TEIJIOBOrO 3¢ (dexkTa peakund Ha OCHOBE 3aKOHOB COXpPAHEHHUS] MacChl
BEIIIECTB, IPEBPAIICHUS M COXPAHEHUS YHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOIOATh MTPaBUIIa TIOJIB30BAHUS XUMUIECKON
MOCYJION W J1TabopaTOpHBIM O0OPYIOBAaHWEM, a TaKXKe MpaBuia OOpamieHus ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU MO BBITOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OTIBITOB,;

c(OpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH M BBINOJHATh XHUMHYECKHUN
OKCIIEPUMEHT (Pa3JIOKeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ompezieNieHue CpeAbl PACTBOPOB BEHIECTB C IMOMOIIBIO  YHHBEPCAIHHOTO
UHIMKATOpa, BIUSAHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMUMUYECKON peakinu,
peakiMu MOHHOTO OOMEHa, KayeCTBEHHbBIE peakiuu Ha cynbdar-, kapOoHAT- |
XJIOpU-aHUOHBI, HA KaTHOH aMMOHWUS, PEUICHUE KCTIIEPUMEHTAIBHBIX 3a/1a4 TI0
TemaM «Metamne»y U «HemeTamasl») B COOTBETCTBHHM C MpaBUJIAMHU TEXHUKH
Oe3omacHOCTH IpU OOpaIllEeHNHU C BEIIECTBAMH U JJa0OpAaTOPHBIM 000pPYI0BaHUEM,
NPEICTaBISATh PE3yJIbTaThl XUMHYECKOTO J3KCIepuMeHTa B Qopme 3amucu
YpaBHEHUH COOTBETCTBYIOIIUX PEAKINH W (OPMYTUPOBATH BHIBOJILI HAa OCHOBE
ITHX PE3yJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAJIU3UPOBATh XUMHYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CpeICcTBa MacCOBOM
KOMMYHUKaIuu, IHTepHeT U ApyTux);



chOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWJia  DKOJOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJISIX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKPYKAKOLIEH MPUPOAHON Cpeabl, OCO3HABATH
ONaCHOCTbH BO3JECHUCTBUS HA KUBBIE OPraHU3Mbl ONIPEACIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokaszarens [IJIK, moscHaATh Ha mpumepax crnocoObl YMEHBUICHHS U
NPENOTBPALIEHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIst 00yYarouuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
OPUMEHATH 3HaHUSA OO0 OCHOBHBIX JIOCTYIHBIX METOAAX IO3HAHUSA BEUIECTB U
XUMHUYECKHUX SBJICHUM;

JUIS  CIETBIX M CJIAa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains mis 3anucu XuMHYeCKUuX

bopmyiL.
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XUMHH, € | 0 0 409 ac054e¢
BO3HUKHOBCHHE,
pa3BuTHE U
3HAYCHHE
Teopust ctpoeHust bubmuotexa [JOK
OpraHNU4YeCKHUX https://m.edsoo.ru/00
coequHeHuit A. M. ae054e
byrneposa, eé
OCHOBHBIC
MTOJIOYKEHUS
[IpencraBnenue o
KJIacCU(PUKAITIHI 1 0 0 11.09
OpraHUYECKUX
BEIIECTB.
Homenxknarypa
(cucremaTtuyeckas
) ¥ TPUBHAJIbHBIE
Ha3BaHUS
OpraHUYECKUX
BEIIIECTB
Bbu6nuoreka [JOK
CraproBas 1 1 0 18.09 https://m.edso0.ru/00
JTMAarHOCTHKA ae054e
AJKaHBI: COCTaB U bu6mmoreka [IOK
CTpOCHHUE, ) | 0 0 55 09 https://m.edsoo.ru/00
rOMOJIOTHYECKHI ac054e
pAn
MertaH u 3TaH — bubnumoreka [IOK
. 1 0 0 2.10
MPOCTEUIIINE https://m.edsoo.ru/00




npeaACTaBUTCIIN
aJIKaHOB

ac054¢

AJIKEHBI: COCTaB U

bu6mmoreka [IOK
https://m.edsoo.ru/00

6 CTpOEHUE, 9.10

CBOICTBA acl3de

OTUjCH u Bbu6nuoreka [JOK

[POIUJIEH — https://m.edsoo.ru/00
7 npoCTeNIne 16.10  ae054¢

MpeICTaBUTENHN

AJIKEHOB

[IpakTnueckas bubmmoreka [IOK

pabora Ne 1. https://m.edso0.ru/00
g «ITonyuyenue 5310 ac054¢

STHIJIEHA U

U3Y4YEeHHE €ro

CBOMCTB»

AnxagueHsl. Bbu6nuoreka [JOK

byraguen-1,3 u https://m.edsoo.ru/00
9 METUIIOyTaIueH- 611 ae054e

1,3. [Tonyuenue

CUHTETHYECKOTO

Kay4yyKa U pe3uHbI

AJNIKMHBI: COCTaB U bu6mmorexa [IOK

0COOEHHOCTH https://m.edso0o.ru/00

CTPOEHMUS, ac054¢
10 TOMOJIOTHYECKHI 13.11

psn. AuetuneH —

MPOCTEUILIHI

MpeACTaBUTENb

AIKWHOB

Beruucnenus no bu6mmoreka [IOK

YPaBHEHUIO https://m.edso00.ru/00
11 . 20.11

XAMUYECKOU ae054¢

peakuumn

ApeHbl: 6eH30T U bubmuorexa [JOK

TOJIYOIL https://m.edsoo.ru/00
12 27.11

Tokcu4HOCTD ac054¢

apeHoB

[eHeTHUECKas bubnunoreka [IOK
13 CBSI3b 4.12 https://m.edsoo.ru/00

YIJIEBOJIOPOIOB,

ac054¢




IMpUHAIJIC)KAIUX
K pa3jInYHbIM

KJ1accam

KoHTpobHast bubmmoreka [IOK
14 paGora 3a mepsoe 11.12 https://m.edso00.ru/00

TIOJTyTO/IHE ac054e

IIpuponnsie bubmmoreka [IOK

HCTOYHUKHU https://m.edso0.ru/00

YIIIEBOIOPOIOB: ac054e

MPUPOIHBIN Ta3 U
15 MOIYTHBIE 18.12

HE(TIHBIC ra3bl,

HeDTH U

MIPONYKTHI €€

nepepadboTKu

O606maromuii bu6mmoreka [IOK
16 YPOK 110 TeMe 2512 https://m.edso00.ru/00

«YTIEBOIOPOIBI» ae0>4e

[Ipenenbubie Bbu6nuoreka [JOK

OJIHOATOMHBIC https://m.eds00.1ru/00
17 CIIUPTHI: METAHOI 15.01 ac054e

1 STaHOJL

Bonopoanas cBsi3b

MHuoroaToMHbBIC Bbu6nmuoreka [JOK

CIIUPTHI: https://m.edso0.ru/00
18 22.01

STHJIECHTJINKOJIb U ae054¢

TJIMIICPUH

®deHo: cTpoeHue bubmmoreka [IOK

MOJIEKYJIBI, https://m.edsoo.ru/00

N3UYECKHE U ae054¢

19 ¢ 29.01

XHMHYECKHE

CBOICTBA,

MIPUMEHCHHE

Anbpernanr: bu6nuoreka [JOK
20 dbopmanpieru u 502 https://m.edso0o.ru/00

arneTajabaeT . ) ac054¢

AneroH

OIHOOCHOBHBIE bubmuorexa [JOK

npeacabHbIC https://m.eds00.1ru/00
21 P 12.02

KapOOHOBBIE ae054e

KHUCJIOTHI:




MYypaBbUHAS U

YKCYCHas
[TpakTrueckas bubmuorexa [JOK
pabora Ne 2. https://m.edso0.ru/00
«CBolicTBa ac054e
22 19.02
pacTBopa
YKCYCHOH
KHCIIOTBI»
CreapuHoBas u bubmmoreka [JOK
OJIEMHOBAsA https://m.edso00.ru/00
KHMCIOTBI, KaK ac054¢
23 MpeACTaBUTENHN 26.02
BBICILIUX
KapOOHOBBIX
KHCIIOT
Mbl1a KaK coiu Bbu6nmuoreka [JOK
BBICIIINX https://m.edso00.ru/00
24 KapOOHOBBIX 5.03 ac054e
KHCIIOT, UX
MoOIOlIee ACCTBUE
Crnoxubie 3¢upsl bubmmoreka [JOK
Kak IIPOU3BOJHBIC https://m.edsoo.ru/00
25 KapOOHOBBIX 12.03 ac054e
KUCHOT. ['unponus
CJIOKHBIX 3(pUpoB
Kupsl: runponus, bubmmoreka [IOK
[IPUMEHEHUE, https://m.edsoo.ru/00
26 19.03
Onosrornyeckas ae054e
POJIb )KUPOB
VriaeBonsr: Bbu6nmuoreka [JOK
COCTaB, https://m.eds00.1ru/00
KJIacCUUKaIIUS. ae054e
27 Baxneiimne 504
MIPEICTaBUTEIN:
TJII0K034,
hpyxTo3a,
caxapo3sa
Kpaxman u bubmuorexa [JOK
[EJUII0JIO3a KaK https://m.edsoo.ru/00
28 9.04
OPUPOIHBIE ac054¢
MOJINMEPBI
29 KontponbsHas 16.04 bubnuorexa [IOK




pabota o pazueny https://m.eds00.ru/00
«Kucnopozacomep ae054e
Karue
OpraHUYECKHE
COCIUHCHHU S
AMUHEL bubmnorexa [JOK
30 METUJIAMUH U 1 0 0 23.04 https://m.edso0.rw/00
AHUJIUH acl3de
AMUHOKHCIOTHI bu6mmoreka [IOK
Kak aMm(oTepHbIe https://m.edso0.ru/00
OpraHuyYecKHe ac054¢
31 COCIMHCHHS, UX 1 0 0 30.04
OMOJIOTHYECKOE
3HAYCHHE.
IlenrTuabl
benkun kak bu6mmoreka [IOK
39 [IPUPOHBIE 1 0 0 205 https://m.edsoo.ru/00
BBICOKOMOJIEKYJISP ae054e
HBIC COCTUHCHUS
OcHOBHBIC bu6mmoreka [IOK
MMOHSTHS XUMHUH https://m.eds00.ru/00
BBICOKOMOJICKYJIISIP ac054¢
HBIX COCMHECHUN.
33 Ocnosrmie 1 0 0 14.05
METO/bI CHHTE3a
BBICOKOMOJICKYJISIP
HEIX COSTMHEHUH.
IInacT™maccsr,
Kay4dyKH, BOJIOKHA
IIpomexyTouHas bubmmoreka [IOK
aTTecTaIus. https://m.edsoo.ru/00
34 Hrorosas 1 1 0 21.05 ac054e
KOHTPOJIbHAS
paborta
OBIIEE
KOJIMYECTBO
YACOBIIO 34 3 2
I[TPOIT'PAMME
11 KJIACC
Ne | Tema ypoka KosimyecTBo yacos HMara DJIeKTPOHHbIE
Bce Kourposnr  Ilpakrnue u3y4yeH 1HQpoBbIe




n/ ro HbIE CKHe us o0pa3oBaTe/IbHbI
n padoTshI padoTsbI e pecypchl
bubnuoreka [JOK

XAMHYECKHH 1 0 0 6.09 https://m.edso0.ru/00
3JIEMEHT. ATOM. ae054e
IIeKTPOHHAS bubmuorexa [JOK
KOH(Urypauus 1 7.09 https://m.edsoo.ru/00
aTOMOB acl>4e
[Tepuoanueckuit bubmmoreka [JOK
3aKOH U https://m.eds00.1ru/00
[Mepuomuueckas ae054¢
cucrema
XUMHYECKUX
anemenTtoB JI. U. 1 0 0 13.09
MenneneeBa, ux
CBSI3b C
COBPEMEHHOM
TEOPUEH CTPOECHUS
aTOMOB
[Tepunoanueckuit bu6mmoreka [IOK
3aKOH U https://m.edso0.ru/00
[Tepuonnueckas ac054e
cucrema
XUMHYECKUX
anemeHToB /I. 1. 1 14.09
MenpeneeBa, ux
CBSI3b C
COBPEMEHHOM
TEOpUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH bubmuorexa [JOK
W3MCHCHHS CBOWCTB https://m.eds00.ru/00
XMMHUYECKHX ae054¢
3JIEMEHTOB U UX 1 0 0 20.09
COEJIMHEHUH TI0
rpynmnam u
nepuoiam
3HaueHHE bubnuorexa LIOK
TEPHO/IHYECKOTO 1 21.09 https://m.eds00.ru/00

3aKOHa U CUCTCMBI

ac054¢




XUMHUYECKUX
anemeHToB /(.M.
Menpeneesa B

Pa3BUTUU HAYKHU

Crpoenue bubmmoreka [JOK

BEILIECTBA. https://m.edso00.ru/00

XuMuueckas CBs3b, ae054¢
7 €€ BUJIbI; 27.09

MEXaHU3MBI

oOpa3zoBaHHs

KOBAJIEHTHOW CBSI3H.

XumMmuueckas CBS3b, Bbu6nmuoreka [JOK

€€ BUIBI; https://m.edsoo.ru/00
g MEXaHU3MEI 28.09 ac054e

oOpa3zoBaHMs

KOBAJIEHTHOW CBSI3H.

Bonopoanas cBsizb

bu6mmoreka [IOK
9 BaJIeHTHOCTD. 4.10 https://m.eds00.ru/00
ac054e

DJEeKTPOOTpHUIIATEI Bubmmoreka [IOK
10 bHOCTE. CTeneHs 5.10 https://m.eds00.ru/00

OKHWCJICHUS. ac03de

BemectBa bubmuorexa [JOK

MOJIEKYJIIPHOTO U https://m.edso0.ru/00
11 11.10

HEMOJIEKYJISIPHOTO ac054e

CTpOCHUS

BemectBa bubmuorexa [JOK

MOJIEKYJIIPHOI'O U https://m.edsoo.ru/00
12 12.10

HEMOJIEKYJISPHOTO ac054¢

CTpOCHUS

Ilonsarue o Bbu6nuoreka [JOK

JIHACTIEPCHBIX https://m.edso00.ru/00

CHCTEMAX. ae054e
13 18.10

UctunHubie n

KOJIJIOUTHBIE

PacTBOPBI.

MaccoBas 1075 bubmmorexa LIOK
14 BeIeCTBA B 19.10 https://m.edsoo.ru/00

pactBope

ae054¢e




MaccoBas gois

Bbubnuoreka [JOK
https://m.edsoo.ru/00

15 BEIllECTBA B 25.10
pacTtBope ac054e
Knaccudukanms u bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/00
16 8.11
HEOPraHUYECKUX ac054e¢
COEMHEHHUI.
I'eneTnueckas cBsI3b bu6mmoreka [IOK
HEOPraHUYECKUX https://m.edsoo.ru/00
17 9.11
BEIIECTB, ac054¢
Pa3IMYHBIX KJIACCOB
Knaccudukanus bubmmoreka [IOK
XUMHYECKUX https://m.edsoo.ru/00
18 peaxiuii B ) 1511 ac054¢
HEOpPraHUYEeCcKOi U
OpraHnu4ecKou
XUMHUH.
Knaccudukamms bu6mmoreka [IOK
XAMUYECKHAX https://m.edsoo.ru/00
19 peaxiuii B ) 1611 ac054e
HEOpPraHUYEeCcKOil U
OpraHNu4eCcKOu
XUMHUH.
3aK0H COXpaHEHUs bubmuorexa [JOK
MacChl BEIIECTB; https://m.edsoo.ru/00
3aKOH COXPaHEHMs ac054¢
20 Y NIPEBPALLECHUS 22.11
SHEPTUU MPHU
XUMHYECKHX
peaKnusax
CKOpOCTh peaKiuu. bubmuorexa [JOK
Oo6parumsie https://m.edsoo.ru/00
21 peaKInu. 23.11  ac054e
Xumuueckoe
paBHOBECHE
CKOpOCTh peaxiuu. bubmmoreka [JOK
Oo6patumeie https://m.edsoo.ru/00
22 peaKIHu. 2911 ac054e
XumMmuueckoe
paBHOBECHE
23 [IpakTueckas 30.11 bubmmoreka [IOK




pabora Ne 1.
«Bnusiaue
pa3IMYHBIX
(dhakTOpOB Ha

https://m.edsoo.ru/00
ac054¢

CKOpPOCTh
XUMHUYECKOU
peaKIum
bu6mmoreka [IOK
24 ONeKTPONUTHYECKa 6.12 https://m.edsoo.ru/00
s1 MUCCOIIMAIIMS. ae054¢e
bu6mmoreka [IOK
I ONEeKTpOIUTHYIECKA 712 https://m.edsoo.ru/00
Sl TACCOIUAITHS. ae054e
Ilonsarue o Bbu6nmmnoreka [JOK
BOJOPOJHOM https://m.edsoo.ru/00
26 13.12
nokasaresne (pH) ac054¢
pacTBopa
Bbu6nmuoreka [JOK
27 Peakuyy noHHOro 14.12 https://m.edso0.ru/00
oOMeHa. ae054e
KoHTposbHas bu6mmoreka [IOK
28 pabora 3a epBoe 2012  hitps:/m.edsoo.ru/00
ac054e¢
MOJIyTO/INe
Bbu6nmuoreka [JOK
29 Peakuuu HoHHOTO 21.12 https://m.edso0.ru/00
oOMeHa. ae054e
IMuaponms bu6mmoreka [IOK
OpPTaHUYECKHUX U https://m.edso0.ru/00
30 27.12
HEOPraHMYECKUX ac054¢
BEILIECTB
I'upponus bubmmoreka [IOK
OpPTaHUYECKHUX U https://m.edso0.ru/00
31 28.12
HEOPraHMYECKUX ac054¢
BEILIECTB
OKHCIIUTENBHO- bubmmoreka [IOK
32 BOCCTAHOBHTEJIbHBI 1001  https://m.edsoo.ru/00
¢ peaKIuy. ac05de
[TousiTue 00 bu6mmoreka [IOK
33 11.01

AJIEKTPOJIH3E

https://m.edsoo.ru/00




pacIuiaBoB U
pacTBOpPOB COJIEr

ac054¢e

Mertamnsl, ux
IIOJIOJKCHUE B

bub6mmoreka [IOK
https://m.edsoo.ru/00

[Tepuonnueckon ac054e

cucTeme

XUMUYECKHUX
34 anemenToB /l. 1. 17.01

Menneneesa u

0COOEHHOCTH

CTPOEHHUS aTOMOB.

O6mme puznueckue

CBOICTBa METAJJIOB

CrnaBbl METAILJIOB. bu6mmorexa [IOK

DJIEKTPOXUMHUYECKHT https://m.edsoo.ru/00
35 . . 18.01

1 psI HAIpSKEHU ac054¢

METAIIJIOB

XuMU4YecKue bu6mmoreka [IOK

CBOMCTBa https://m.eds00.ru/00

BaKHEHIITNX ac054e¢
36 MeTanJ'IOB (HaTIU)m?I, 5401

KaJIUH, KaJIbIIHH,

MarHui,

ATIOMUHUN) U UX

COEIMHEHU N

TlonyronoBast bubmmnoreka LIOK
37 KOHTPOJIbHASL 2501 https://m.edsoo.ru/00

pabora ac03de

XumMudeckue Bbu6nuoreka [JOK

CBOMCTBA XpOMa, https://m.edsoo.ru/00
38 31.01

MEIN U UX ac054e¢

COCTUHEHUN

XumMmudeckue Bbu6nuoreka [JOK

CBOICTBA IIMHKA, https://m.eds00.1ru/00
39 1.02

JKee3a v ux ae054e

COETUHEHUN

[IpakTnueckas bubmmoreka [IOK

pabota Ne 2. https://m.edso0.ru/00
40 "Pemenue 7.02 ae054e

IKCIIEPUMEHTAIBHBI

X 3a7a4 10 TEME




«MeTamas»"

Hemeramisl, ux
MTOJI0’KEHUE B

bu6mmoreka [IOK
https://m.edsoo.ru/00

[Tepuonnueckon ac054e

cucTeMe
41 XUMHUYECKUX 8.02

anemeHToB /[. U.

Meunneneesa u

0COOEHHOCTH

CTPOCHHUS aTOMOB

dusnueckue bu6nmuoreka [JOK

CBOICTBa https://m.eds00.ru/00

HEMETAIJIOB. ac054e

AJnmoTponus
42 HEMeTaJIoB (Ha 14.02

npuMepe

KHCJIOPOJIa, CEPHI,

docdopa u

yriaepoaa)

Annorponust bubmuorexa [JOK

HEMeTaJlJIoB (Ha https://m.edsoo0.ru/00
43 npunepe 15.02 ach3te

KHCIIOPOJIa, CePHI,

docdopa u

yriaepoaa)

XuMU4YecKue bubmmoreka [IOK

CBOICTBa https://m.edso00.ru/00
44 21.02

TaJIOT€HOB, CEPhI U ae054e

WX COCAUHECHUN

XuMU4YecKue bu6mmorexa [IOK

CBOMCTBa https://m.eds00.ru/00
45 22.02

TaJIOT€HOB, CEPBI U ae054e

WX COCAUHECHUN

XuMU4YeCcKue bu6mmoreka [IOK

CBOMCTBA a30Ta, https://m.edsoo.ru/00
6 dbocdopa u ux 28.02 ae054e

COEIMHEHU N

XuMU4YecKue bu6mmoreka [IOK

CBOMCTBA a30Ta, https://m.edsoo.ru/00
4 dbocdopa u ux 1.03 ae054e

COETUHEHUN
48 Xumnueckue 7.03 bubmmorexa LIOK




CBOKCTBA yTJIepoja,
KpECMHUA U UX
COEAMHEHHI

https://m.edsoo.ru/00
ac054¢

XuMuyeckue
CBOKCTBA yTJIepoaa,

14.03

Bbubnmuoreka [JOK
https://m.edsoo.ru/00

9 KPEMHHUS U UX ae054e
COEIMHEHU N
[Ipumenenue bubmuorexa [JOK
BaXKHEHIITUX https://m.edsoo.ru/00
50 15.03
HEMETAJJIOB U UX ae054e
COEIMHEHU N
O06001IeHnEe 1 bu6mmoreka [IOK
cucTeMaTu3alus https://m.edsoo.ru/00
3HAHUH 110 TEME ac054e
«HeMmeTasbly.
Brruncienus no
51 21.03
YpaBHEHUSIM
XUMHYECKUX
peakuuii u
TEPMOXHUMHUYECKHE
pacyEThI
Brruncienus no Bbu6nuoreka [JOK
YpaBHEHUAM https://m.edsoo.ru/00
XMMHYECKHX ae054¢
52 . 22.03
peakuii u
TEPMOXHUMHUYECCKHE
pacyéThl
Beruucnenus no bu6mmoreka [IOK
YPaBHEHUSIM https://m.edso0.ru/00
XMMHUYECKHX ae054¢
53 ) 4.04
peakuuii u
TEPMOXUMHUYECKHUE
pacyéThl
[TpakTrueckas bubmuorexa [JOK
paborta Ne 3. https://m.edsoo.ru/00
«Penrenue ac054e¢
54 5.04
AKCIEPUMEHTAIbHBI
X 3a/1a4 10 TeMe
"HemeTamanr"»
Bcepoccutiickas bubmuorexa [JOK
55 [IpOBEpPOYHAs 11.04 https://m.edsoo.ru/00

pabpota




ac054¢e

Heoprannueckue u

bubmmoreka [IOK
https://m.edsoo.ru/00

56 OpraHn4ecKkue 12.04
KHUCJIOTBI. ael3de
Heopranuueckue u Bubnmorexa [IOK
57 OpraHHYeCKHe 18.04 https://m.edsoo.ru/00
OCHOBaHUS ae034e
AmMdoTtepHbIe bubmuorexa [JOK
HEOPTraHWYECKHE U https://m.edso0.ru/00
58 19.04
OpraHu4YecKue ac054e
COCIMHEHHS.
I'eneTnueckas cBsI3b bu6mmoreka [IOK
HEOPraHWYECKUX 1 https://m.edsoo.ru/00
59 24.04
OpraHN4YeCKHUX ac054e¢
BEILIECTB
Pons xumnu B bu6mmoreka [IOK
obecrieueHU N https://m.edso00.ru/00
JKOJIOTHYECKOMH, ac054e¢
60 3HepreT1:IquK0171 u 26.04
MUIIEBOM
0e30I1acHOCTH,
pa3BUTUH
MEIULIHHBI
Pons xumnu B bu6mmoreka [IOK
oOecrieueHU N https://m.edso0.ru/00
DKOJIOTUYECKOM, ac054e
61 3HepreTlfqec1<01?1 U 205
MUIIEBOM
0e30macHOCTH,
pPa3BUTUHU
METUITUHBI
[IpencraBnenwus 06 bubmmoreka [JOK
OOIINX HAyYHBIX https://m.edsoo.ru/00
NPUHIUIIAX ac054¢
62 IIPOMBIIIJIEHHOT'O 3.05
MTOTyYeHUS
BOKHEHIINX
BEILIECTB
[IpencraBnenus 06 bu6mmoreka [IOK
63 10.05

00X HAYyYHBIX

https://m.edsoo.ru/00




MPUHIUIIAX ae054e
MIPOMBILUIEHHOTO
MOJTy4YEHUs
BaKHEHIITNX
BEIIECTB
YeloBEK B MHpE bubmmorexa LIOK
64 BEILECTB U 1 16.05 https://m.edso0.ru/00
MaTepHaoB. ac0>4e
YetoBeK B MUPE 1 bu6mmoreka [IOK
65 BEIIECTB U 17.05 https://m.edsoo.ru/00
MaTepHuayoB. ac054e
1 Bbu6nuoreka [JOK
66 XUMUsL U 310pOBBE 23.05 https://m.edsoo.ru/00
YyeJioBeKa ae054e
bubmmoreka [IOK
67 XuMust 1 310poBbe 24.05 https://m.edsoo.ru/00
YyejoBeKa ae054¢
[TpomexxyTounas bubmuorexa [JOK
arrecranus. https://m.edsoo.ru/00
68 Hroroas 1 26.05 ac054¢
KOHTpPOJIbHAS
paborta.
OBIIEE KOJIMYECTBO
YACOBIIO 34
I[TPO'PAMME

YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus / 'a6puensa O.C., OctpoymoB WN.T'., CnankoB C.A., AKnnoHepHOE

obmectBo «M3aatenscTBO «IIpocBemnienuer

* Xumus, 10-11 xkmaccel/ XKypun A.A., AkuronepHoe o61mecTBo «M3narenbcTBo

«IIpocsemieHue»

* Xumus, 11 knace/ I'abpuensa O.C., OO011ecTBO ¢ OrpaHUYECHHON




OTBETCTBEHHOCTHIO «J[PODAY»; AxnmonepHoe o61miecTBo «3marenscTBo
«IIpocsemieHue»
[lepuonuueckas cucrema xumMmuueckux anemeHTon J.M.Menneneesa, Tabnuna

PaCTBOPUMOCTH, C-)J'ICKTpOXI/IMI/I‘{CCKI/II‘/JI PAO HAIIPSAKCHUA MCTAJIJIOB

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

https://prosv.ru/ data/umk/7435/toc 20-0301-01.pdf

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/



KOHTPOJBbHO-USMEPUTEJIBHBIE MATEPHUAJIBI
CraproBas nmarnocruka mo xumun 10 kiaace

1. Xumuuecxomy rnemenmy 2-20 nepuooa VIA-zpynnvt coomeemcmeyem cxema pacnpeoeieHus
INEKMPOHO8

1) @) 3) @)

e Ge e 2e
2) 4)
28 2e 28 6
1. Puc.1 2. Puc.2 3. Puc.3 4. Puc.4

2. B kakom pm)y XUMUUECKUX IIEMEHMO6 ycuiuearomca memaiiudecKkue c8olicmea coomeem-
CmMEyruiux um npocmolx 8emecm3?

1. xanuii — HaTpUi — IUTUN 3. yriepon — KpeMHUH — repMaHuil
2. cypbMa — MBIIBIK — ochop 4. aTIOMHHHN — KPEMHUN — YTIEPOT
3. Dnekmponumom ne agnaemcs

1. SO3 2. NaOH 3. HCI 4. KzSO4

4. Pacmeop cepHoit Kuciomol 83aumooeiicmayem

l. TOJBKO C OCHOBHBIMHU OKCHAAMH

2. TOJBKO C KUCIOTHBIMHU OKCUJAMHU

3. C OCHOBHBIMU U KHCIIOTHBIMH OKCHJIAMH

4. ¢ OCHOBHBIMHU U aM(pOTEPHBIMU OKCUAAMHU

5. Meswcoy kakumu geujecmeamu 603M0MHCHO 63aumoodeiicmeue?

1. CaCl u H20 3. BaCl, u CuSOq4

2. AgClu HNO; 4. AICl3 u NaxSOq4

6.Bepnot 1u cnedyrowue cyrcoenusn o npasunax 6e3onacnoii padomel 6 1avopamopuu?

A. Ilpu nonyuenuu Kuciopooa u3z pacmeopa nepoxcuod 6000poo0a HeoOX00UMO UCNONb308AMb
pe3uHosble nepyamKi.
b. Ilpu pacmeopenuu coovl 8 600e HeobOX00UMO HAdemb 3auUmHble OUKU.

BEPHO TOJIBKO A

BEPHO TOJIBKO b

BEpHBI 00a CYKIEHUS
00a Cy>XJIeHUs HEBEPHBI

bl
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Yacte2. Yemanoeume coomeemcmeue mexicoy ucxoOHslMu 6euieCmeamu u npooyKmamu
peakuyuu.

NCXOJHBIE BEHHIECTBA I[MPOAYKTHI PEAKLINN
1) => H2S03

A)HS+ O = 2)=>S0;, + H,0

b) H2SO;3 + Na,O => 3) =>NayS0s4 + H

B) H2SO4 + NaOH => 4) => NaS04 + H20

5) =>Na>S03 + H,O

8. Booopoo obpazyemca 6 pe3ynobmame 63aumooeicmeus:

1) H3PO4 u CaO

2) H2SO4 u Ca(OH)»
3) HClu Ca

4) HNO3z u CaCOs

Yacrs 3
9. /lana cxema npeepawenuii: Mg — X — MgCl. — Mg(OH)2

Harnummre MonekyIIsspHbIE ypaBHEHUs pEaKUi, C IOMOLIbIO KOTOPBIX MOKHO OCYLIECTBUTH
YKa3aHHBIC IIPEBPALLEHHUS.

10. ITpu B3auMoaeiCTBUN XJIOPHUIA ATFOMUHUS C THAPOKCUIOM Kaust 00pazoBaioch 39 T
ocazika. Macca ruipokcuia Kajiusi paBHa T.

KonTpoasnas padora 3a 1 noayroaue 10 kiacc

Yacts A
Al. Kakoii o6mieit popmysie COOTBETCTBYIOT ajTKaHbI?
a) CnH2n-6 6) CnH2n+2 B) CnH2n-2 1) CnH2n
A2. JlaiiTe Ha3BaHUA BelIeCcTBaM, (POPMYJIbl KOTOPHIX MPUBEICHBI HUXKE, IO MEKYHAPOIHOM
HOMEHKJIATYype:

A) CHs; —CH; — CH;
b) CsHs
B) CH; — C=C—CH; —CH3
I') CHo=CH — CHs

A3. BemectBa, UMeIOLIME OIMHAKOBOE CTpOEHHE, HO oTanyatomuecs Ha CHz - rpymmy,
Ha3bIBAIOTCA. ..

a) U30Mepbl

0) romoJioru

B) TIOJIUMEPBI

T') YTJIEBOJIOPOIBI
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Nk W=

A4. Peakuusi OTIIETJIEHUS MOJIEKYJIBI BOJbI HA3bIBAETCA. . .

a) peakuuen TuIpUpoOBaHUS

0) peakumen neruapupoOBaHUS

B) peakuueu ruaparaun

T') peakIuei aeruaparainiuu

YkaxuTe, Kakue U3 IepeUrCICHHBIX BEIIECTB PearupyroT ¢ BOJIOM: 3TaH, PONeH, OEH30J1,
anetuiieH. Hanmummre ypaBHEHUSI BO3SMOXKHBIX PEAKITUH.

AS. B peakniuu B3auMoieiicTBUs OyTeHa-2 ¢ OpOMOBOIOPOIOM 00pa3yeTcs:
a) OpomMOyTeH-2

0) 1-6pombyTan

B) 2-OpoMOyTaH

r) 1,2-mubpomOyTan

Yacts B
B1. YcranoBute cooTBeTcTBHE MEX Iy GOPMYIIOH BemecTBa 1 o01el hopMyIioi ero kiacca
COCIMHEHUS:

Dopmyna obwas gpopmyna
CeHi2 a) CnH2n+2
CHs; — CH2 — CH3 6) CnH2n-2 CH3

CH; CH2-CH>—-CHz B)CnH2n
CH; -C=C-CHs
CH; - CH,-CH, — CH,— CH3

B2. N3oMepamu OKTaHa SIBISIOTCS:

a) 2-MeTu-3-3TUINEHTaH

0) 3,4-mTuMeTuITeKCaH

B) 2,3-IUMETHJITICHTaH

) 3-3THJITEKCaH

1) 2,2-TUMEeTHIITeTITaH

OTBeT 3anuInTe B BUE MOCIEA0BATEIILHOCTH OYKB.

Yactn C
C1. HanummmTe ypaBHEHHS PEAKIUi, C TOMOIIBIO0 KOTOPBIX MOYKHO OCYIIECTBHUTH
MPEBPAIICHUS, YKOKHUTE YCIOBHUS TPOTCKAHUS:
CH4 — C;H; — CsHs — CsHs C1 — CsHsOH — CO»
Pemnre 3amaun ¢ yuéTomM MaccoBO# T0JIM BBIXOJA M MPUMECH, U30BITKA U HEJIOCTATKA.
C2. Brruncnure 00beM YIIIEKHCIIOTO ra3a, KOTOPbId 00pa3yercs mpu rOpeHuu
641 metaHa (H.y.).

Hrorosasi koHTpOJabLHasA padora 10 kiaacc
Yacts A
K kastcoomy 3a0anuio yacmu A 0anvl HECKOJIbKO 0MEem o8, U3 KOmopvlx moabKo 00UH
eepnutil. Boibepume eepuwtii, no Bawemy mnenuto, omeem.
Al. (I 6ann) Obmas GpopMya aqTKaHOB:

1) CuHan 2) CaHont 2
3) CuHouo 4) CoHan-6
A2. (I 6ann) BemectBa, nmetomue ¢popmynst CHz — O — CHz u CH3 — CH2 — OH
SBIISIOTCS
1) romonoramus; 2) uzoMmepamu; 3) MOJIUMEPAMH; 4) nenTuaaMu.
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A3. (I6ann) AuetnneH NpUHAIIEKHUT K TOMOJIOTHIECKOMY PAY:
1) ankanoB; 2) ankuHOB; 3) apeHOB; 4) aJIKEHOB
A4. (1 6bann) Peakuyu, B X071 KOTOPBIX OT MOJIEKYJTBI BEIIECTBA OTIICIUISIETCS BOAA,
HA3BIBAIOT PEAKIUSMU:
1.  Heruaparanuu 2. JlerajoreHHMpoBaHUs
3. JlermaporajaoreHupoBaHUs 4. JerunpupoBanus
AS. (I 6ann) KonraecTBO aTOMOB BOJIOPO/Ia B IIUKIIOTEKCAHE:
1)8; 2)10; 3)12; 4)14.
A6. (I bann) Peakuus cpenbl B BOJHOM PAaCTBOPE YKCYCHOW KHUCIIOTHI:
1) melitpanbHasi; 2) kucnasi; 3) cojeHasi; 4) mieso4Hasl.
A7. (I bann) YrcycHast KHCIIOTa He 6CHIYynaem BO B3aUMOJICHCTBHE C BEIIIECTBOM

1) okcu KaybIus 3) mennb
2) METaHOI 4) nuiieBas cona
AS8. (1 6ann) IlpoyKTOM ruapaTalvy 3TUJICHA SIBISETCS:
1) coupr; 2) kucnora;  3) albIeru; 4) anmkaH

A9. (1 6ann). llonumponuiieH MOMy4YaroT U3 BelecTBa, (hopMyna KOTOPOTO

1) CH2=CHz; 2)CH=CH; 3)CHs;-CH>-CH;; 4)CH;=CH-CHs.
A10. (I 6ann ) K s10BUTHIM BeIIeCTBAM OTHOCHUTCS:

1) meTanon; 2)atanHon; 3) mpomnaHon; 4) OyTaHOIL

Yacrs B

1. (2 6anna). YCTaHOBUTH COOTBETCTBHE:

eeuiecmaeo Haxoxcoenue 6 npupooe

1) I'mroxo3a a) B COKE CaxapHOU CBEKJIbI

2) Kpaxwman 0) B 3epHE

3) Caxapo3sa B) B BHHOTPAJHOM caxape

4) Lenmronosa T) B IpEBECHHE

2. (2 banna). YCTaHOBUTE COOTBETCTBUE MEXTY PEareHTaMH M TUIIOM PEaKIIUH.
Peazenmui Tun peaxkyuu
1) CoHs+ 02 — a) 3aMelIeHne
2) CHs— 0) OKuCIIeHHE
3) CH3;COOH + KOH — B) IPUCOETNHECHUE
4) CHstCh — r) oOMeHa

1) pa3JIoKeHNe
3. (2 6anna) YcTaHOBUTE COOTBETCTBHE MEX/y HA3BAaHUEM BELIECTBA U €r0 (POPMYIIOH.

Hazeanue sewiecmea Dopmyna
1) auerunen a) CHs - CH3
2) METaHOJ 6) CHs- OH
3) mpomnaHoOBas KMCIIOTa B) CH=CH
4) stan r) CH3- CHz- COH

1) CH; -CH>-COOH
Yacrte C 3aoanus co c60000HbIM 0Omeéemom

1. (3 6anna). OO6BEM YIIIEKUCIIOTO Ta3a, KOTOPBIM 00pa30BaICs B pe3yJbTaTe CKUTAHUS
10 i1 aneTnneHa, paBeH 1

2. (4 6anna). HanumuTe ypaBHEHHS XMMUYECKHX PEAKIHil, C TOMOILIBIO KOTOPBIX

MOJKHO OCYIIIECTBHUTD MPEBPAICHHS:
CH;— C:H; — CgHs— xnopoenson. JaliTe Ha3BaHUs BEILIECTBAM.
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IMoayrogoBasi KOHTpPOJLHAs padora 11 kiaacc
Al. Ykaxure cOeIMHEHUS C KOBAJIEHTHOM MOJIIPHOM U MOHHOM CBS3BIO.
1) xnop u dbTopum MUTHSI 2) BoJia ¥ XJIOPU]T MarHus
3) okcun cepsl U BoJa 4) TUTUNA U OKCUJ KU

A2. Jlng Kakoro BeIeCTBA XapaKTepHa BOJOPOIHAS CBS3b?
1) aTana 2) aTaHona
3) numetunoBoro 3¢upa 4) meTunanerara

A3. Kak nposiBisieTcsi KUCIOTHBINA XapakTep B psLy COEIUHEHUN
Si0z, P20s, SO3, C1,07?
1) ycunuBaercs 2) ocnabeBaeT
3) He u3meHsieTcss  4) cHavyana ociaabeBaeT, a 3aTeM YCHIINBACTCS

A4. YKaxuTe TUI peaKlMH: CUHTE3 aMMHaKa U3 a30Ta U BOJAOPOA.
1) oOmena 2) 3amenieHus
3) coenuHEHUS 4) uzomepu3anuu

AS. Mexny pacTBOpaMy KakuX BEIIECTB ITPOTEKAET peaKIusi HOHHOTO 0OMeHa ¢
BbINIa/ICHUEM OcajKa?
1) ruapOKCHI HATPHUS U XJIOPH Oapus
2) cynbdar xpoma (III) u ruxpoxcu kamus
3) HUTpAT Kbl U OPOMHU]T HATPUS
4) xJ10pHU]l aMMOHHUS U HUTPAT AJIFOMUHHUS

B1. Ykaxure uzomepsl ais 3,3-1uMeTHIIOyTaHOBOM KUCIOTHL. B oTBeT 3anmummmTe psa uudp.
1. I'excanoBas kuciaora
2. 3,3-JluMeTHIIIIEHTaHOBAsI KUCJIOTa
3. 2,3-JlumeTunOyTaHoBas KUCJIOTa
4. 3,3-lumeTmiiOyTaHaIb
5. DTrioBbIH 3Gup OyTaHOBOM KHUCIOTHI
6. OTUNOYTHIIOBBIH 3¢up
B2. B xakoMm HampaBieHHE CMECTUTCS XUMU4YecKkoe paBHoBecue cucteMbl COx(T) + C(T) <=
2CO(r) — Q mpwu noBbItIeHAH t?

B3. YcraHoBUTE COOTBETCTBHE.

CokpallieHHOe HOHHOE YPABHEHHUE XuMuYecKasi peakums
A.NH4" + OH = NH3 + H,O 1. Ba(OH); + HC1 —
B.AI** + 30H = AI(OH); 2. NH4C1 + NaOH —
B.H"+ OH = H,O 3. A1Cl13 + KOH —

I'. SO4* + Ba** = BaSO4 4. BaCl, + Na;SO4 —
A b B I

C1. Ypaaenuto KNO3(T) — KNO»(T) + O2(r) — Q maiiTe XapakTepuCTHUKY IO BCEM
MpU3HAKaM Kiaccu(uKaluu.
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C2. 3menuTcs i IBET pacTBopa GeHoTaienHa Mpy CIMBAaHUU PACTBOPA THAPOKCHIA

KaJIMsi Maccoi 56 T ¢ pacTBOPOM CEpHOM KHCIOTHI Maccoit 49 T (B cimyyae 0Opa3oBaHus
CpemHe conm)?

Hrorosasi koHTpOJabLHas padora 11 kiaacc

Yacts 1

s evinoanenuss 3adanuti 1-3 ucnonv3yiime credylowuill psao XUMUYECKUX DJIeMEeHMO8.
Omeemom 6 3a0anusx 1-3 aensiemcs nociedo8amenbHOCmy Yyugpp, noo0 KOMopviMu YKA3aHbl
Xumuueckue d1eMeHmbl 8 OAHHOM psoy.

1.

2.

1) Bi 2)N 3)Br 4)P 5)Ci
Onpenenure aTOMbI KAKUX U3 YKa3aHHBIX B PSAY DJIEMEHTOB UMEIOT 3JIEKTPOHHYIO0 KOH(PUTYPALIHIO
BHEILHETO SHEPIETUYECKOTO YPOBHS nsnp’.
W3 ykazaHHBIX B pALY XUMAYECKUX DJIIEMEHTOB BBIOEPHUTE TPHU DIIEMEHTA, KOTOPHIE B
ITepuoauueckoit cucteme xumuueckux anemeHToB 1. 1. MenzaeneeBa HaxoAsTCs B I1aBHOM
MOATPYIIEe OJHOM rpynmbl. Pacmonoxkure BRIOpaHHBIC JIEMEHTHI B TIOPSIIKE OCIA0ICHUS
HEMETaJUTMUECKUX CBOMCTB.
W3 yncna yka3aHHBIX B PsIy SJIEMEHTOB BHIOEPUTE /1Ba DIIEMEHTA, KOTOPBIE MOTYT MPOSIBIATH

Ha3Banue BemecTBa Knacc/rpynna
a) TUAPOKCH]T KaIbIIHS 1) conmb kucnas
0) muruapodocdar HaTpus 2) OKCUJ OCHOBHBIM
B) okcup azoTa (V) 3) okcHI KHCITOTHBIN
4) ocHOBaHUE

CTENECHb OKHUCIIEHUS +7.
W3 mpenioxkeHHOro epevHs BEIOSPUTE JBa COSAUHEHUS, B KOTOPBIX MPUCYTCTBYET HOHHAS CBS3b

a) NaHCO; F) Ca3(PO4)2
6) H,O 1) PCls
B) NH3

Y CcTaHOBUTE COOTBETCTBUE MEXKY HA3BAHUEM BEIIECTBA U KIIACCOM/TPYIIION, K KOTOPOMY(-0if) 3TO
BEIIECTBO MPHUHAJIC)KHT.

Y CTaHOBUTE COOTBETCTBUE MEXKAY CXEMOU PEaKIK U M3MECHEHUEM CTEIICHU OKHUCIICHHS a30Ta B
HEH.
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7. YcTaHOBHUTE COOTBETCTBUC MCKAY Ha3BaHUCM COJIM U €€ OTHOIIICHUEM K TUAPOJIN3Y.

Ha3Banue conun OTHolenne K THAPOIU3Y
a) Opomux HaTpUS 1) ruApoIHA3 IO KATHOHY
0) pocdar kamus 2) TUAPOIN3 TI0O AHUOHY
B) XJIOPUJI HATPHUS 3) THIPONH3 110 KATHOHY U aHHOHY
T) cynb(u ATIOMUHUS 4) TUApOaN3y HE MOABEpraeTCs

8. VYcranoBute cooTBeTCTBUE MEXIY HOPMYIIOH BelIecTBa U NPOIYyKTaMH, 00pa3yoIUMIC PU
3JIEKTPOJIN3E BOJHOT'O pacTBOpa 3TOT0 BElECTBA HA MHEPTHBIX JIEKTPOJaX.

®dopmy.ia BelecTBa IIpoaykThl 31eKTpOJIH3A
a) NaS 1) Cu, Br,
0) Na3;PO4 2) Cu, Oy
B) CuBrn; 3)Ha, S
r) AlBr3 4) H, O
5) Hz, Br,
6) Al, Brz
Cxema peaknuu H3meHeHuHe cTeneHN OKUCICHHUSA a30Ta
a) NH4«Cl1+CuO = CuCl, + H:O+ Nz +Cu 1) ot -3 mo +2
06) HNO3@pass)+ Pb = Pb (NO3)2 + H,O + NO 2) ot +5 no +4
B)NH;+0O, = NO +H;O 3)or 0 mo +5

4) ot +5 o +2

5)or-31m00
9. VcTaHOBUTE COOTBETCTBHE MEXTY YPABHEHHUEM PEAKIUU M HATPABICHHUEM CMEIICHUS
TTOJIOXKCHUS XHUMHYECKOTO PABHOBECHUS HPU Y8EIUYCHUU OA8ICHUSL.
YpaBHeHHE peakiuu HanpagsJieHue cMeleHnsi XAMAYE€CKOT0 PAaBHOBECHSA
a) 2Hyr) + Oy =2H,0 +Q 1) cMemaeTcst B CTOPOHY MPOTYKTOB PEAKITHN

0) Fe2030s) + 3CO¢) = 2Fews )+ 3CO;2 - Q | 2) cMemaeTcst B CTOPOHY HCXO/THBIX BEIIECTB
B) Nom + 3Hor = 2NH3n+ Q 3) HEe IPOHUCXOANUT CMEIICHHS PAaBHOBECHS

r) CO¢ + 2H2y= CH30H) + Q

10. V3 npeiosxkeHHOTo MepeyHs BHEITHUX BO3JICHCTBHI BRIOSPHTE JIBA THUIIA PEAKIUi, K
KOTOPBIM MOKHO OTHECTH B3amMoJIeicTBHE Meu ¢ Xjopuaom xkenesa (11I).
a) HeoOpaTumast T') reTeporeHHas
0) KaTaITHYECKAS ) 3aMeIeHUs
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B) oOpaTuMas
Yacts 2

11. K 285 r. PactBopa cynbsharta HaTpust ¢ MmaccoBoii nomneit comu 20 % mobasumu 50 T 3T0# xKe conu.
Omnpenennure MacCOBYIO JIOJNIO COIH B TIOJTYYEHHOM pacTBope. OTBET 3alUIIUTE ¢ TOYHOCTHIO JI0
necareix B %.

12. PaccraBbTC B YpaBHCHUHA KO3(1)(1)I/II_II/ICHTBI METOAOM JJICKTPOHHOT'O 6a.ncha, YKa)XUTC OKUCIIUTCIIb
1 BOCCTAaHOBHTCIIb.

Na;S0;3 + KMnO4 + H;SO4 = Na;SO4 + MnSO4 + K;SO4 + H;O
13. OcyuiecTBUTE IPEBPALCHUS:

C CO—>COr» KHE®; COr—» CaCOx CO—>»

14. Kaxkas macca 25 %-Holi COISIHOM KHCIOTHI MOTpeOyeTcs 1ia pacTBopeHus 20 rpaMM OKcHAa MeIn
n?
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