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IHOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro npeamera «XuMun» paspadotana B cootBeTctBuu ¢ @I'OC
COO, ytB. npukazom Munobpuayku P® ot 17.05.2012 Ne 413 ¢ usm. ot 12.08.2022 Ne 732, ¢
yuérom @OII COO, yrBepxxaénnoi npukazoM Munucrepersa npocsemenus PO or 18.05.2023 Ne
371 (c o6noBiennem ot 12.07.2023 No 74228), B coorBercTBUU C [lomoxxeHnem o paboumx
nporpaMMax y4eOHBIX IPEeIMETOB, Y4YeOHBIX KypcoB (B TOM 4HCJIE€ KYpCOB BHEYPOUHOMH
NESTEIPHOCTH), Y4€OHBIX MOJyJIeH, pa3padaThiBaeMbiXx Ha OCHOBe OOHOBIeHHBIX PI'OC u B
COOTBETCTBUM C TpeOoBaHusAMU DenepanbHbIX 00pa30BaTENbHBIX NPOrpaMM HA4ajabHOI'O OOILETo,
OCHOBHOTr0 o0011ero, cpeanero odmero obpazoBanus oT 30.05.2023 Nell.OcHOBY MOAXOIOB K
pa3paboTke MporpaMmbl MO0 XUMHHM, K OIpEJesIeHUI0 o0IIel cTpareruu oOydeHus,, BOCOIUTAHUS U
pa3BUTHSL OOydYalOIIMXCSl CpeACTBaMU ydeOHoro mpemmera «Xumusi» s 10-11 kmaccoB Ha
6a30BOM ypOBHE cocTaBWIN KOoHLENTyanbHble nojoxeHus @PI'OC COO o B3auMo0o0yClIOBIEHHOCTH
LeJIel, coJlepKaHus, pe3yabTaToB 00y4eHHUs U TPeOOBAHM K YPOBHIO ITOJATOTOBKH BBIITYCKHUKOB.

Xummuueckoe  oOpa3oBaHHE, IMOJy4YaeMO€  BBIMTYCKHHUKaMH  001ieo0pa3oBaTeabHOM
OpraHM3alliy, SBJSETCS HEOTHEMJIEMOM YacThio UX 00pa30BaHHOCTH. OHO CIYXKUT 3aBEPILAIOLIUM
ATANOM peau3alii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, IPUCYIITHX
LEJIOCTHOW CHCTEME XHUMHUYECKOro OOpa3oBaHMs. OJTH LEHHOCTH KacaroTCsl MO3HAHHUS 3aKOHOB
npUpozbl, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYypbl YEIOBEKa, a TAKXKE YKOJIOTUYECKU
000CHOBAaHHOT'O OTHOLIEHMSI K CBOEMY 3JI0POBbIO U MPHUPOAHON cpene. Peanusyercss xumuueckoe
oOpa3zoBaHue OOyYaroIIMXCs Ha YpOBHE CpPEIHEro oO0Iero oOpa3oBaHMs CpPEACTBAMHU y4eOHOIO
npeaMera « XuMus», CoJepKaHue U MOCTPOEHUE KOTOPOro OMPEeNIeHbl B IPOrpaMMe M0 XUMHH C
yu€ToM crneun(uKkd HAyKu XUMHHU, e€ 3HaYCHHs B MO3HAHMU MPUPOJBI U B MaT€pPHAIbHOMN >KU3HU
olmiecTBa, a Takke ¢ y4€ToM OOLIUX Iejed W MPUHIMIIOB, XapaKTepU3YIOIINX COBPEMEHHOE
COCTOSTHHE CHCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

XUMHSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT oco0ylo pojib B COBPEMEHHOM
LUBWIN3ALUN, B CO3JaHMM HOBOH 0a3bl MaTepUalbHOW KyJIbTypbl. OHa BHOCUT CBOM BKJaja B
(hopMHpOBaHNE PALMOHAILHOTO HAYYHOTO MBIIJIEHUS, B CO3JJaHUE LEIOCTHOTO MPEACTaBICHUs 00
OKpY’KaloIlleM MHpe KakK O €IMHCTBE HMPUPObI M YeJOBeKa, KoTopoe (GopMupyercs B XUMHUHM Ha
OCHOBE NTOHMMAaHHUS BEILIECTBEHHOT'0 COCTaBa OKPY KAIOIIET0 MUPa, OCO3HAHUS B3aUMOCBS3U MEXY
CTPOEHHUEM BEIIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JIaCTSMU IPUMEHEHUSI.

TecHO B3auMOJIEHCTBYS C IPYTUMHU €CTECTBEHHBIMU HayKaMM, XUMUS CTaja HEOThEMJIEMON
Y4aCThI0 MUPOBOM KYJIBTYpPbI, HEOOXOJUMBIM YCIOBHUEM YCIIEIIHOTO TPYJIa U KHU3HHU KaKJ0r0 YJeHa
obmiectBa. CoBpeMeHHass XUMHUSl KaK HayKa CO3uJaTeibHasi, KaK HayKa BBICOKMX TEXHOJOTHI
HampaBJIeHa Ha pelIeHUe TI00abHBIX MPO0JIeM YCTOHUNBOrO pa3BUTHS YEJI0BEUECTBA — CHIPHEBO,
SHEPreTUYECKOH, MUILEBOM, IKOIOrMYECKO 0€3011aCHOCTH U OXPaHBbI 370POBbSL.

B coorBercTBMM ¢ OOmMMHU HENAMH M NPUHIMIIAMH CpeAHEro oOmero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10-11 xiaccel, 0a30BbIi YpOBEHb U3YUYEHHS) OPHUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYaroIIUXCs, HEOOXOIUMYIO UM JJis
BbIPAaOOTKM MHUPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEHNIHOIO BKJIOYEHHS B IKU3Hb COLUYMA,
IPOI0JDKEHNs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMIOCPEJICTBEHHO C XMMUEH.

CocraBnsioliuMu rpeaMera « XUMHsD SBISI0TCA 0a30Bble Kypchl — « OpraHndeckas XUMUsD)
u «OO0uast 1 HeopraHu4yeckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHHUs KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOI HayKH: CHCT€Ma 3HAHWUH 110 HEOPTaHWYECKOW XMMUU (C BKIIOYEHHEM 3HAHUM U3
o01eil XuMUK) U opranudeckoi Xxumun. @opMHUpOBaHUE JAHHON CUCTEMbI 3HAHUN MPU U3YUECHUU
npeaMera o0ecreuyrBaeT BO3ZMOKHOCTh PAacCMOTPEHHUSI BCErO MHOro0Opasus BEIIECTB HAa OCHOBE
O0IIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa comepxanusi KypcoB — «Oprannueckas xumus» u «OO01mas u HeopraHudeckas
XUMUsD» cOpMUpOBaHA B HPOrpaMMe MO XMMHMU HAa OCHOBE CHCTEMHOTO MOAXO0JA K H3YYEHUIO
y4eOHOro Matepuaia U O0OyCJIOBJI€Ha HCTOPHYECKHM OOOCHOBAHHBIM pPAa3BUTHEM 3HAHUW Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XMMHM BEILECTBa
paccMaTpuBalOTCAd Ha YpOBHE KJIACCHUYECKOM TEOpUM CTPOCHUS OPraHMYECKUX COEJAMHEHUH, a
TAaK)K€ HA YPOBHE CTEPEOXMMMUYECKHUX M DJIEKTPOHHBIX IPEICTABICHUNH O CTPOCHMM BELIECTB.
Ceenenusi 00 M3y4yaeMblX B Kypce BEIIECTBAX JalOTCAd B Pa3BUTHU — OT YIJIEBOJOPOJIOB 10
CJIO)KHBIX OMOJIOTMYECKM AaKTUBHBIX COEIUHEHHUH. B Kypce opraHMyecKod XHMHHU IOJTy4YaroT
pa3zButHe CcQOpPMHUpPOBAHHBIE HAa YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs I€pBOHAYAJIbHBIE



MPEJICTABICHUS] O XUMHYECKOW CBSI3U, KIACCU(DUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKOU PEAKIINH.

[Tox HOBBIM yriom 3peHHs B Tpeamere «XuMus» 0a30BOTO YpPOBHS paccMaTpUBaeTCs
U3YYCHHBII Ha YypOBHE OCHOBHOTO oOmero oOpa3oBaHUs TEOPETHUECKH Marepual H
(haKkTOJIOTHMUYECKHE CBEJEHUS O BEIIECTBAX M XMMHUYECKON peakmuu. Tak, B 4acCTHOCTH, B Kypce
«OO0uiasi U HeopraHMYeckas XUMHsD OOYYaroUIMMCsl IMPEIOCTaBIIAETCS BO3MOXKHOCTH OCO3HATh
3HaYEHHUE MEePHOJNYECKOr0 3aKOHA C OOMIETEOPETUISCKUX U METOMOJIOTHUECKUX MO3UIINH, TITy0xKe
MOHATh UCTOPUYECKOE M3MEHEeHHE (DYHKITHI 3TOTO 3aKOHA — OT 000O0maromel 10 00BICHSIONICH 1
MIPOTHO3UPYIOLLEH.

Enunas cucrtema 3HaHM O Ba)KHEWINMX BEIIECTBAX, UX COCTaBe, CTPOEHUH, CBOMCTBAX W
MPUMEHEHHUH, a TaK)K€ O XMMHUUYECKUX PEaKUUsiX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHMS
nonoyiHsieTcs B kypcax 10 wm 11  kiaccoB 3iaeMEeHTaMU  COJEpPKaHUS, HMMEIIIUMU
KyJIbTYPOJOTHYECKH M TPUKIAJHON XapakTep. OTH 3HAaHUSA CIOCOOCTBYIOT TMOHUMAaHHIO
B3aMMOCBS3M XUMHHM C JIpyTUMH HayKaMH, pacKpblBaloT €€ pojb B IO3HABaTeNbHON U
MPAKTUYECKON JESITeTbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCIHTAHUIO YBAXKCHHS K TIPOIECCY
TBOpPUYECTBAa B OO0JIACTH TEOPUH U MPAKTUUYECKUX MPUIIOKEHUI XUMUU, TOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO W JTUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIMBATh MHMOpPMAIMIO M MPUMEHSTh €€ Ui MOMOJIHEHHsS 3HAHWM, peleHUs
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX HMCCIENOBATENbCKUX 3alad. B 1enoMm cojepkaHue
y4ueOHOro npeamera «XUMHs» JaHHOTO YPOBHS M3Y4YEHHUS OPUEHTHUPOBAHO Ha (POPMHpPOBAHUE Y
o0ydaromuxcss MUPOBO33PEHUYECKOW OCHOBBI ISl TMOHMMaHUs (PUIOCO(PCKUX HIEH, TaKuX Kak:
MaTepHUaJbHOE €AMHCTBO HEOPraHWYECKOr0 W OPTaHWYecKOro Mupa, oOyCIOBIEHHOCTh CBOWCTB
BEILIECTB UX COCTAaBOM MU CTPOCHUEM, NTO3HABAEMOCTb MPUPOIAHBIX SIBICHUH MyTEM 3KCIEPUMEHTA U
pelleHrsT MPOTUBOPEUMH MeXAy HOBBIMU (aKTaMM M TEOPETUYECKUMHU MPEANOChUIKaMHU,
OCO3HAHME POJIM XUMHU B PEIIEHUH HKOJIOTHYECKUX MpoOJeM, a Takxke MpodieM cOepexkeHus
SHEPreTHUECKUX PECYPCOB, ChIPbsI, CO3JaHMsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mutane pernienus 3a7a4 BOCIIUTAHUS, PAa3BUTHUS U COIUATM3AINH 00yUYaOIUXCS TPUHSATHIC
MpPOrpaMMOil MO XHMHHM TOJIXOJbl K OIpeNeJeHUIO COAEpKaHUS U TOCTPOCHHs IpeaMeTa
npexycMaTpuBaoT (OPMUPOBAHME YHUBEPCAIBHBIX YYEOHBIX JEHCTBUH, HMeEomuXx 0a30Boe
3HaYeHHUE JJIs1 Pa3IMYHbIX BUJIOB JACSITENbHOCTU: pelIeHus npobieM, oMcKa, aHaiu3a u 00paboTku
uH(pOpMaIlMK, HEOOXOAMMBIX I MPHOOPETEHUsS OIbITa MPAKTUYECKOW M HCCIeI0BATEIbCKON
NesITeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU XUMHUH.

B mpakTtuke mpernogaBaHus XUMUHM KaK Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, TaK U
Ha YpOBHE CpelHero obiiero o0pa3oBaHus, MPHU ONPEAENICHUN COJIepPKaTeIbHON XapaKTepUCTUKU
Lejaell UM3yyeHuss TIpeaMeTa HampaBlI€HWEM MEePBOCTENEHHOW 3HAYMMOCTH  TPATULIMOHHO
npusHaércss  (GOpPMUPOBAHHME OCHOB XMMHYECKOM HayKd Kak o00JIaCTU  COBPEMEHHOIO
€CTECTBO3HAHMSI, MPAKTUUECKOU JEATEIbHOCTH YEJIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM
KyJbTypbl. C METOAWYECKON TOYKM 3pEHHS TaKOW MOJAXOJ K OMNPENCNICHUIO LeJied H3ydeHUs
MpeMETa SIBJISIETCS BIIOJHE ONPAaBIaHHBIM.

CornacHO NaHHOM TOYKE 3pEHMs TJIaBHBIMU LIETISMH H3y4eHHUs MpeaMera «XUMHs» Ha
6azoBoM ypoBHe (10 —11 xu1.) ssBASIOTCS:

. dbopMUpOBaHHE CHUCTEMBbl XUMHUYECKMX 3HAHMM KaK Ba)KHEHIIEH COCTaBIISIFOIICH
€CTeCTBEHHO-HAYYHOH KapTHHBI MHpPA, B OCHOBE KOTOpPOMl JeXaT KIIOUeBbIE TOHATHS,
(dyHIaMEHTaIbHBIC 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE W TIOHUMaHHUE
CYIITHOCTHU JAOCTYIHBIX 00001IeHN MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMJIEHHE C UCTOPHEH UX
Pa3BUTHS U CTAHOBJICHHUS;

. (dhopMUpOBaHKE U PAa3BUTHE MPEJCTABICHUN O HAYYHBIX METO/IaX MTO3HAHWS BEIICCTB
U XUMUYECKUX PEaKIui, HeOOXOMUMBIX I MPUOOpPETEHHs] YMEHUH OPHEHTHPOBATHCS B MUPE
BEIIECTB U XMMHUYECKUX SIBICHUN, UIMEIOIIUX MECTO B MPUPOJE, B IPAKTHUUECKON U MOBCETHEBHOMN
KU3HH;

. pa3BUTHE YMEHHUUW W CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C HAONIOJIEHUEM U
OOBSICHEHHEM XHMUYECKOTO JKCIEPHUMEHTa, COOIIOJCHHEM IMpaBuil 0e30MacHOro OOpalleHus ¢
BEILIECTBAMH.

Hapsny c atum, comepaTenbHas XapaKTepUCTHKA LeNiel W 3a/1ad M3ydyeHUs MpeaMmeTa B
rporpamMme Mo XMMHUM YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUHM C HOBBIMU MPUOPUTETAMHU B



CUCTeMe CpeaHero obmiero oopasoBanus. CerogHs B MpernofaBaHUM XHUMHH B OOJBIIEH CTENEeHU
oTHaETCsl MPEANOYTeHHE MPAKTUIECKOW KOMIIOHEHTE COiepKaHUs 00yUeHHs, OpDUEHTUPOBAHHON Ha
MOJITOTOBKY BBIMTYCKHUKA 00111€00pa30BaTEIbHON OpraHU3aIluy, BIaICIONIEro He HabOpOM 3HAHHMIA,
a (pyHKIMOHAJIBHON TI'PaMOTHOCTBIO, TO €CTh CHOCOO0aMHU M YMEHHSIMH AKTUBHOIO TMOJXYYECHHS
3HAHUU U TIPUMEHEHUS UX B PEAIbHOM KU3HHU IS PEIICHUS TPAKTHUECKHX 3a7ad.

B cB3M ¢ 3TUM 1npu u3yuyeHUM mnpeaMmera «XHUMHS» JOMUHUpYIOLIEe 3HAuYeHHE
MPHOOPETAIOT TaKWe IeNN U 337a4H, KaK:

ajanTtanus o0y4aromuxcs K yCIOBUSM JUHAMHYHO Pa3BUBAIOLIErocs Mupa, GopMupoBaHue
WHTEIJIEKTyallbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEJIbHOMY TPHUHSATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYyallUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM;

dbopmupoBaHre y OOYYarONIUXCSl KJIIOUEBBIX HABBIKOB (KJITIOYEBBIX KOMIIETEHITUH),
MMEIOINX YHUBEPCAIbHOE 3HAYCHHE MJIsl Pa3jMYHBIX BHUJOB JESTEIBHOCTH: PEIICHUS MpoOiieM,
MOMCKa, aHaiM3a W 00paboTku wuHPOPMAIMK, HEOOXOAMMBIX Il TMPUOOPETEHHUsS OIbITa
JEeSTebHOCTH, KOTOpas 3aHMMAeT BaXHOE MECTO B TO3HAHMM XWMHH, a TAaKXe JI1 OICHKH C
MO3UIUI KOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB U XMMHUECKHUX MPOIECCOB Ha
OpraHM3M YeJIOBeKa U MPUPOJHYIO CPELY;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIEKTYaIbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOydaromuxcs: CIHOCOOHOCTH CaMOCTOSITENIPHO MPUOOpPETaTh HOBBIE 3HAHHWS 1O XHMHH B
COOTBETCTBUM C >KU3HEHHBIMH TMOTPEOHOCTSMH, HCIIOJIB30BaTh COBPEMEHHbIE HMH(OPMALMOHHbBIE
TEXHOJIOTHH JUIS TIOMCKA W aHanu3a y4eOHOH M HAayYHO-TIOMYJISIPHOW MHGOPMAIUU XUMHUYECKOTO
COJIEpKaHuUs;

dbopMupOBaHUE U pa3BUTHE y OOYYAIONIUXCS ACCOIMATHBHOIO M JIOTUYECKOTO MBIIICHUS,
Ha0II0IaTEIPHOCTH, COOPAHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOIMMBI, B YACTHOCTH,
MIPH [JIAHUPOBAHUH U MTPOBEICHUU XUMUYIECKOTO IKCIIEPUMEHTA,

BOCIHTaHUE Y 00yYaronmxcsi yoexIEHHOCTH B TYMaHUCTHYECKON HAIlPaBICHHOCTH XUMUH,
e€ BAXHOM pOJNIM B PEMICHUH TIO0ANBHBIX MPOOJIEeM pPaIMOHATBHOTO MPHPOIONOIL30BAHUS,
MOTIOJTHEHNS HHEPreTHUECKUX PECYypCOB U COXPAaHEHHUS MPUPOJHOTO PAaBHOBECHS, OCO3HAHUS
HEO0OXOUMOCTH OEPEKHOTO OTHOIIEHUS K MPUPOJAE M CBOEMY 370POBBIO, a TAKXKE MPUOOPETCHUS
OTIbITa MCIOJNb30BaHUS TOJYUYEHHBIX 3HAHUUN AJI MPUHATHS TPAMOTHBIX PEIIEHUN B CUTYalUSAX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHHUSIMH.

B yuebGHOM mmaHe cpemHero oOmero oOpa3oBaHMs MPeAMET «XUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaIMeTHON 00macTn « ECTeCTBEHHO-HAYYHBIE TPEMETHI.

BocnurarenbHbIi TOTeHIMAT YYE€OHOTO TIpeaMeTa « XUMHUS PeaTu3yeTcs yepes:

— WCTOJBh30BAaHUE BOCIUTATEILHBIX BO3MOXKHOCTEH COAEpKaHHUS YYEOHOrOo IMpeaMeTra depes
JEMOHCTPAIMIO  OOYyYaloOUMMCS TMPUMEPOB OTBETCTBEHHOTO, T'PaKIaHCKOTO TOBEACHHUS,
MIPOSIBJICHUS YEIOBEKOMIO0HS U T0OPOCEPCUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIMX TEKCTOB
JUTSl YT€HUS, 3a/1a4 JUTsl pelIeHus, TPOOIEMHBIX CUTYyaIUi 11 0OCYKIECHHUS B KJIacce,

— TNPUMEHEHHE Ha ypOKEe aJeKBATHBIX OCOOBIM MOTPEOHOCTSM OOYYAIOIIUXCS M UX PEATbHBIM
BO3MOXKHOCTSIM  ()OpM  OpraHu3aluu: JAUJAAKTHYECKUX  MATEepUaJOB, CTUMYJIHPYIOIIUX
MMO3HABATEJIbHYIO0 MOTHBAIIMIO O0YYaIOIITIXCS;

—  TpHBJICYCHHE BHUMaHUS OOYYalOUIMXCA K IIEHHOCTHOMY acHeKTy H3y4aeMbIX Ha YpOKax
SBIIGHUH, OpraHu3anus ux padoThl C TOAy4yaeMoOW Ha YypOKe COIHMAIbHO 3HAYUMOM
uHpoOpMaIMeld - WHUIMHPOBAHUE €€ OOCYKICHUS, BBICKAa3bIBaHUS OOYYAIONUMUCS CBOETO
MHEHHUS TI0 €€ TIOBOY, BRIPAOOTKH CBOETO K HEMl OTHOIIEHHUS;

- UCIOJIb30BAaHWE HA YypOKE aJeKBATHBIX KOMMYHHUKAaTUBHBIX U KOMMYHUKalMOHHBIX
(1 pOBBIX) TEXHOJIOTHUH;

— OpraHu3aIys B3auMOTIOMOIITH O0YYarOIIUXCsI IPYT APYTY B paMKaxX YPOUHOH JESITEIIBHOCTH.

MECTO YUYEBHOTI'O ITPEJIMETA «XUMUSI» (BA30BBIA YPOBEHb B YYUEFHOM
IIJTAHE



B cooTBeTcTBUY C yUEOHBIM IIJIAHOM MpEeAMET « XUMHs» Ha 6a30BOM ypoBHE u3ydaercs B 10
n 11 kmaccax. OOmiee yuciIo 4acoB, OTBEAEHHBIX ISl M3YYEHHS XMMHM, Ha 0a30BOM YPOBHE
cpemHero obmiero oopasoBanus, coctarisier 68 dacos: B 10 kimacce — 34 gaca (1 gac B Hezemno), B
11 kmacce — 34 vaca (1 gac B Hezemo).

YYEBHO-METOJIMYECKWIT KOMIUIEKT ITPEJIMETA «XUMUSI»

Xumust 10 knace: 6a30Bblit ypoBeb: yueoHuk/O.C. I'abpuensn, N.I'. Octpoymos, C.A.
CnankoBa,- MockBa nipocsemienue,2023 — 128c.

Xumust 11 knace 6a30Bb1ii ypoBenb: yueOHuk/I'.E. Pynzutc, @.I'. ®enpaman — Mocksa
npocsemienue, 2019 — 221 c.

I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOIPAMMBLI 110 XMMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATHBI

®dI'OC COO ycranaBauBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHHUS OOyYarOIIUMUCS
MporpaMM CpeaHero oOImero oOpa3oBaHusl (JIMYHOCTHBIM, METANpPEIMETHBIM M MPEAMETHBIM).
HayuHo-MeToanueckoil 0CHOBOM Al pa3paboTKy MJIaHUPYEMbIX PE3YyJIbTAaTOB OCBOEHHS MPOrpaMMm
CpeaHero o0Iero oopa3oBaHus SBISAETCS CUCTEMHO-AEATEIbHOCTHBINA MOIXOI.

B coOTBETCTBMM C CHCTEMHO-AEITEIBHOCTHBIM IOAXOAOM B CTPYKTYyp€ JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHUSI MpeaAMeTa « XUMHUS» Ha YPOBHE CPETHET0 00IIero oOpa3oBaHUs BBIJICIICHBI
CJIEIyIOIINE COCTABJISIOLIHE:

OCO3HaHHE OOYYAIOUTUMUCS POCCUUCKON TPakJAaHCKON HISHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSTEIBHOCTH M CAMOOIIPENIEIICHHUIO;

HAJIMYUE MOTUBAIIMU K 00yYEHHIO;

L[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEW ¥ UCTOPHUECKUX TPAIUIUK 0a30BOM HAYKH XMUMUHU;

TOTOBHOCTh U CIIOCOOHOCTH OOYy4alolIuXCsi PYKOBOJACTBOBATHCA B CBOEH JAESITEIBbHOCTU
LIEHHOCTHO-CMBICTIOBBIMM ~ YCTAHOBKaMH, MPHUCYLUIUMHU  LIEJIOCTHOM CHUCTEME XHMHUYECKOTO
o0pa3oBaHuS;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYJIBTYPhl M CIHOCOOHOCTH CTaBUTh LETH U
CTPOUTD KU3HECHHBIE IIJIAHBI.

JIM4HOCTHBIE PEe3yIbTaThl OCBOCHHUS MPEAMETa « XUMUSD) JOCTUTAIOTCS B €IMHCTBE Y4eOHOM
1 BOCIHTATEIbHON AESATENBHOCTH B COOTBETCTBUM C I'YMAHMCTHYECKUMH, COLMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBCHHBIMHU IIEHHOCTSMH U HWJ€AJIaMH POCCHICKOTO TPa)XTaHCKOTO OOIIeCcTBa,
MPUHATHIMU B OOIECTBE HOPMAMHM W TMpaBUIaMH IOBEACHMS, CHOCOOCTBYIOIIUMH IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHS TUIHOCTH O0YYaIOIIHXCSI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHS» OTpa¥aroT CPOPMUPOBAHHOCTD
OTIBITA TO3HABATEIHHON U MPAKTHUYECKOHN NeATeIbHOCTH 00yUYaIONIUXCS [0 peaTn3aliy MPUHSITHIX B
oO011ecTBe IEHHOCTEW, B TOM YHCIIE B YaCTH:

1) rpaxaaHCKOTr0 BOCIMTAHMS

OCO3HaHHUS O0YYalOUIMMKCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00SI3aHHOCTEH, YBa)KEHHUS K
3aKOHY U MPABOMOPSIIKY;

IIPEACTABICHUS] O COLUAIBHBIX HOPMAaX MW NpaBWIaX MEXKJIUYHOCTHBIX OTHOIICHW B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATEIBHBIX 33/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThl JPYTrHX
MIPH aHAJIN3E PA3IMYHBIX BUIOB yUeOHOU ACSITENTLHOCTH;

2) NATPUOTHYECKOI0 BOCTIMTAHUS

LEHHOCTHOTO OTHOIIEHUS K UCTOPUUYECKOMY U HAYyYHOMY HACJIEINI0 OT€YECTBEHHON XUMUU;

yBaXEHHUsI K MPOLIECCY TBOpYECTBA B OOJACTH TEOPUHM M TPAKTUYECKOTO IMPUMEHEHHUS
XUMHH, OCO3HAHUS TOTO, YTO JIOCTIIKEHUS HAyKH €CTh Pe3yJibTaT IUTEIbHBIX HAaOIIOICHHIA,
KpPONOTJIUBBIX KCIIEPUMEHTAIBHBIX IOMCKOB, IOCTOSIHHOIO TPyZa YYEHBIX U TPAKTUKOB;



WHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHH U TIOCIEAYIOUIEM aHaJIU3e
nH($OpPMaLIUU O MEPEIOBIX JOCTHKEHHUSIX COBPEMEHHOW OTeUECTBEHHOW XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEACHHUS,

CIIOCOOHOCTH OIEHUBATH CUTYAIlMH, CBSI3aHHBIC C XUMUYECKHUMH SIBIICHUSIMU, U TPUHUMATH
OCO3HAHHBIE PEIIEeHNUs, OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHM OLIEHUBAaTh CBOE IOBEICHUE M IIOCTYNKH CBOUX TOBApPHUILEH C MO3ULIHMI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHKE MOCIEACTBHI ITUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEH 30pOBOTO M 0€30macHOro o0pas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DPM3MYECKOMY U TICUXUYECKOMY 3[I0OPOBBIO;

cOOOIeHNsT TPaBHJI OE30MacHOTO OOpaIleHus C BEMIECTBAaMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYJAOBOH JESATEIHHOCTH;

MOHUMAaHUS II€HHOCTH TMpaBUJ HWHAMBHIYAJIbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAlUsIX, YTPOXKAIOIIUX 3I0POBbIO U KM3HU JTIOJEH;

OCO3HAHHUS TOCJIEICTBUN U HENPUATHUS BPEIHBIX NpUBBIYEK (YMOTpeOIeHUsS alKOros,
HapKOTHUKOB, KYpEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIbCKOW  JIEATEIBHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUH NPAKTUYECKUX 3a7ad COLMAIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTHUYECKOMY H3YUYEHHIO MPOQGECCHil pa3IuvHOTO pojAa, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJAM TPYJa U pe3yJibTaraM TPYI0BOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBHIYaIbHON TPaeKTOPUH oOpa3oBaHUsl, Oyayliei
npodeccuu W peanu3alndd COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMUH, HHTEPECOB U MOTPeOHOCTEH 00111eCTBAa;

6) 3K0J10rMYeCKOT0 BOCTIUTAHMSI:

9KOJIOTHUYECKU 1€JIeCO00Pa3HOr0 OTHOUIEHHsI K MPHUPOAE, KaK MCTOYHUKY CYIIECTBOBAHMS
’KM3HHU Ha 3emie;

MOHUMAaHHUS TJI00ANBbHOIO XapaKTepa SKOJIOTHMYECKHUX MPOoOJieM, BIMSHUS 3KOHOMHYECKHX
MPOLECCOB Ha COCTOSIHUE MPUPOAHON U COLIMATIBHOM CPEbI;

OCO3HaHHUS HEOOXOJUMOCTH HMCMOJIb30BAaHUS JOCTHKEHUN XUMHUHU JJI PELIEHUs BOIPOCOB
palMOHAIBHOTO MPUPOAOIIONIH30BAHNUS;

AKTUBHOTO HEMPUATHS ACHCTBHI, MPUHOCSAIIMX BpEJ OKPYKAIOIIEeH NpUPOIHOM cpene,
YMEHHS TMPOTHO3UPOBATH HEOJIATOMPUATHBIE ASKOJOTHMYECKHUE TOCIEACTBUS MPEINTPHHIMAEMbIX
NEWCTBUM U NMPEIOTBPAILATh UX;

HaJIM4YMsl PA3BUTOrO H3KOJOTMYECKOTO MBIIUICHUS, 3KOJIOTMUYECKOW KYJbTYPhI, OIbITa
NEeSTeIbHOCTH ~ 3KOJIOTUYECKOW  HamlpaBIE€HHOCTH, YMEHHs  PYKOBOACTBOBAaThCS HMMH B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLMATHHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHS aKTHBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMOo(oOuu;

7) 1eHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKU ¥ OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUS CHeIM(PUKA XUMHUM KaK HayKd, OCO3HaHMs €€ poiaud B (OPMUPOBAHUU
paIMOHATHFHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUH IEJIOCTHOTO TMPEACTABICHUS 00 OKpPYXKAroIIeM
MHUpE KaK O €IUHCTBE MPUPObI U YETIOBEKA, B IO3HAHUU MTPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHnn
po0JieM COXpaHEeHHUsI PUPOTHOTO PABHOBECHS,

yOeXKAEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHUHU JUIsI COBPEMEHHOW LMBUJIM3AlMU: B €€
TYMaHHCTUYECKON HANpaBIEHHOCTH W BAXKHOW POJM B CO3JaHUM HOBOW 0a3zbl MaTepHaIbHON
KyJbTYpbl, PEIICHUU TJIO00ANbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHUECKOH, TUIIEBON U SKOJIOTHUECKON OE30MacHOCTH, B Pa3BUTUH MEIUIIMHBI, 00ECTICUeHUN
YCIIOBUH YCIIEUTHOTO TPyJa U SKOJIOTHYECKd KOM(OPTHOI JKMU3HH Ka)KI0T0 YjieHa OOIeCTBa;



€CTeCTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHMMAaHMA CYIIHOCTH METOJOB  IIO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIB30BAThH IOJIYYaeMble 3HAHMS JUISA
aHann3a U 00BSCHEHUS SBJICHUN OKPY>KAOLIET0 MUPA U MIPOUCXOAIINX B HEM U3MEHEHHUH, YMEHUS
nenaTh 0OOCHOBaHHBIE 3aKIIIOYEHUS] HA OCHOBE HAYYHBIX (DAaKTOB M MMEIOIIMXCS JAHHBIX C LIEJIBIO
MOJIyYeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIIOIb30BaTh XUMUYECKUE 3HAHUS JUIS PELICHUS IPOOJIEM B
peabHBIX KU3HEHHBIX CUTYallUsX;

MHTEpeca K NO3HAHHUIO U HCCIIEI0BATEILCKON IS TEILHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHHIO, K
aKTMBHOMY IOJY4YEHHIO HOBBIX 3HAHUI IO XUMHUH B COOTBETCTBHUH C )KU3HEHHBIMH MTOTPEOHOCTSAMH;

UHTEpeca K 0COOEHHOCTSM TpyJa B Pa3InYHbIX cepax MpodhecCHOHATBHON AeATeIIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yibTaThl OCBOEHHUS y4eOHOro TmpeameTa «XWMHUS» Ha YPOBHE
cpenHero o0mero 0opa3oBaHus BKIIOYAIOT:

3Ha4YUMbIe TSI (OPMHUPOBAHUS MHPOBO33PEHHUS OOYyYAIONIUXCS MEXAUCITUTUTMHAPHBIE
(MexnpeaMeTHbIE) O0IIeHAayYHbIE TOHATHUS, OTPAXKAIOIINE LIEJTOCTHOCTh HAYYHOM KapTUHBI MHpa U
cnenuduKy METOJIOB TO3HAHMS, MCIOJb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sBIEHUE, MPOLECC, CUCTEMA, HAyYHBIM (DAaKT, TMPUHIMUI, TUNOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIEIOBaHNE, HAOIIOICHUE, U3MEPEHNE, DKCIIEPUMEHT U JPYTHE);

YHHMBEpCalibHbIE YueOHbIe AeUCTBU (IT03HABATEIbHbIE, KOMMYHUKATHBHBIE, PETYISTUBHBIE),
obecrieunBaronye GopmupoBaHue (PyHKIIMOHAIBHONW TPaAaMOTHOCTH M COITMATBHOM KOMITETEHIIUU
o0yJaronuxcs;

CIIOCOOHOCTh ~ OOYYaloIMXCs  MCIOJB30BaTh  OCBOSHHBIE  MEXIAUCITUIUITMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHWS W YHHUBEpCAIbHBIE Y4eOHbIE JCWCTBUS B I03HABaTEIbHOM U
COIIMAJIbHOM MPAaKTHUKE.

MeTaHpe,Z[MCTHBIe PE3YIbTATBl OTpaAXAKOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I
MMO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJISITHBHBIMH JICHCTBUSIMU.

OBJ1aieHHe YHUBEPCAJIbHBIMYU YUeOHBIMU MMO3HABATEIbHBIMU 1€HCTBHUAMM:

1) 6a3o0Bble JOornyecKue AecTBUS:

CaMOCTOSITENILHO  (QOPMYIMpPOBaTh H  aAKTyaJIM3WpPOBaTh MPOOJIEeMy, BCECTOPOHHE &
paccMaTpuBaTh;

OnpeaACiisATL HCIIU ACATCIBHOCTHU, 3aldaBasd IapaMCTPbl W KPUTCPUHU HUX HOOCTHUIKCHUA,
COOTHOCHUTB PE3YJIbTATHI ACATEIHHOCTU C TMTOCTABICHHBIMHU IIECJISIMH;

HCIIOJIB30BAaTh IIpU OCBOCHUU 3HAHUU HpI/IéMBI JIOTUYCCKOI'O MBIINUJICHUA — BBIACIIATH
XapakTepHbIE TPHU3HAKM TOHATHA W YCTaHABIMBATH MX B3aUMOCBS3b, HCIOJIH30BAThH
COOTBCTCTBYIOIIUC MMOHATHUSA JIA OGB}ICHGHI/IH OTOCJIIBHBIX q)aKTOB )41 ﬂBHeHHﬁ;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITACCU(PUKAIINK BEIIECTB U XUMHUYECKUX PEaKITHi;

YCTaHaBJIMBATb NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbIMU SABJICHUSAMU,

CTPOUTD JIOTHYECKUE paCCYX ACHUS (MHIYKTUBHBIC, IeTyKTUBHbBIC, 10 AaHAJIIOTHH), BBISBIISATH
3aKOHOMEPHOCTH M TPOTHUBOPEUHUs] B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH BBIBOJABI U
3aKITIOYCHUS;

MNPUMCHATH B MPOLCCCEC IMO3HAHUSA, UCHOJB3YECMBIC B XUMHU CHUMBOJIMYCCKUC (3HaKOBbI€)
MOJIENIA, TIPe0O0Pa30BhIBATh MOJICTLHBIC MPEACTABICHUS — XUMHYECKUN 3HAK (CUMBOJ) DJIEMEHTA,
XxuMudeckas (opMmyna, ypaBHEHHE XUMHUYECKOW pEaKUMW — TMPU PElIeHHH y4eOHBIX
MMO3HABATENIBHBIX W MPAKTHUECKUX 3aJ]a4, MPUMEHITh Ha3BaHHBIC MOJEIbHBIE TIPEACTABICHUS IS
BBISABJICHUS XapPaKTCPHBIX MPHU3HAKOB N3YyYaCMbIX BCUHICCTB U XUMUYCCKHUX peaKuHﬁ.

2) 0a30BbBIe UCCJIEN0BATEIbCKHUE IeHCTBUS:

BJIaACTb OCHOBAMU METOJ0B HAYUYHOTO IMO3HAHHUA BCIIECTB U XUMHUYCCKUX peaKuHﬁ;

dbopMyupoBaTh 1AM W 3aJa4d  KCCIICIOBAHUSA, HWCIOJIB30BaTh IIOCTABJICHHBIE |
CaMOCTOATECIIBHO C(bOpMYHI/IpOBaHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA MMO3HAHUA U OCHOBBI IJIA
(hopMHUpPOBaHMSI TUIIOTE3HI TIO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

BJIaACTb HAaBBIKAMHU CaMOCTOATCIBHOIO0 IIJIAHUPOBAHUA W TMPOBCACHUA YUYCHHUYCCKUX
AKCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHHS HAOI0MaTh 3a XOJIOM IIPOIECCa, CAMOCTOSTEIBHO
IPOTHO3UPOBATh €ro pe3yibTaT, (OpMYyIHpPOBaTh OOOOIIEHUS U BBIBOJBI OTHOCUTEIHHO



JOCTOBEPHOCTH DPE3YJIbTATOB HCCIEAOBAHMS, COCTABIIATH OOOCHOBAHHBIK OTYET O MPOJIEIAHHOU
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEAOBATENbCKOW M IMPOEKTHOW JIeATEeIbHOCTH,
MPOSBIISATE CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOATEIBHOMY IIOMCKY METOJOB pEeIleHUs
MPAKTUYECKUX 33124, IPUMEHEHHUIO Pa3IMYHBIX METOIOB TO3HAHUS.

3) pabora ¢ ungopmaunmeii:

OpUEHTHPOBATHCS B  PA3NWYHBIX HUCTOYHMKAX WHPoOpManuu (HAYYHO-TIOMYJIsIpHAS
JuTepaTypa XMMHUYECKOrO COJEep)KaHus, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
aHAJIM3UPOBATh MH(POPMAIIMIO PA3TUYHBIX BUIOB B (DOPM MpeACTaBICHUS, KPUTHIECKU OIEHUBATH
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

dbopMyIUpOBaTh 3ampoChl M TMPUMEHSTh Pa3WYHbIE METOIBI MPH IMOUCKE U 0TOope
nH(popMaluu, HeOOXOAUMOM JJIsl BBIMOIHEHUS YU€OHBIX 3a71a4 ONpeesIEHHOrO TUIIA;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IMYHbIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BHIOMpATh ONTHMANBHYIO (hopMmy mpezactaBieHuss MHPOpPMAHH (CXEMBI,
rpaduKku, IUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTHE);

UCTIONB30BaTh HAYYHBIM SI3bIK B KAadeCcTBE CpEICTBA NpH paboTe ¢ XUMHUYECKOU
nH(popMaIen: MPUMEHATh MEKIIpeAMETHbIE ((HPU3NIECKHe U MaTEMAaTUYECKUE) 3HAKU M CUMBOJIBI,
(bopmyIbl, a0OpeBHaTypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISATHOCTH.

OBi1ajeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU e CTBUSIMMU:

3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00OCYKIaeMOi TeMbl B XOJ€ IUaiora W/Wil TUCKYCCHH,
BBICKA3bIBaTh  HJeH, (HOPMYIHpPOBaTH CBOM MPEIOKEHUS OTHOCHTEIHHO  BBIMOJTHECHUS
MpEJI0KEHHON 3a/1a4u;

BBICTYIIaTh C MpPE3CHTAlMeW pPe3yJIbTaTOB MO3HABATEILHON EATEIBHOCTH, MOTyYEeHHBIX
CaMOCTOSITENIbHO HJIM COBMECTHO CO CBEPCTHHUKAMU MPH BBHIMOJIHEHUU XMMUYECKOTO SKCIIEPUMEHTA,
MPAaKTUYECKOH PabOThI MO HMCCIEIOBAHUIO CBOMCTB M3y4aeMBIX BEIECTB, pealn3aluil y4eOHOro
mpoekta U (OpMyIHpPOBaTh BBIBOJBI MO pe3yJbTaTaM NPOBEAEHHBIX HCCIEIOBAHUM MyTEM
COTJIACOBAHUS MO3UIUH B X07e 00CYKIeHNS 1 0OMEHAa MHEHUSIMH.

OBi1ageHHe YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMY J1eiCTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBaTh M OCYILECTBIISATH CBOIO IO3HABATENIBHYIO JESTEIBHOCTD,
ompezensis e€ LeNu U 3aJayd, KOHTPOJIHMPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
mpeaiaraeMblii aITOPUTM JCHCTBHI TPU BBIOJHEHWH YYEOHBIX U HCCIEAOBATEIbCKUX 3ajad,
BBIOMpaTh Hanbonee d(PpPeKTUBHBIA CIIOCOO WX penieHus ¢ Y4ETOM TOJYyYEeHHUS HOBBIX 3HAHUW O
BEIIECTBAX U XUMUUYECKUX PEAKIIUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JeSITeIbHOCTH Ha OCHOBE CaMOaHaIn3a U CaMOOLIEHKH.

INPEJAMETHBIE PE3YJIBTATbHI
10 KJIACC

[IpenmetHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMus» 0TpaKaroT:

c(OPMHUPOBAHHOCTD MPEJCTABIECHUH O XUMHUYECKONW COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOH
KapTUHBl MHUpA, POJIM XMMHUHU B TO3HAHUU SBICHUNA TPUPOABI, B (OPMHPOBAHUU MBIIUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOH TI'PaMOTHOCTH, HEOOXOIUMOW JUIsl PpEIICHUs
IIPAKTUYECKUX 3aa4 M 3KOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 370POBBIO U
IIPUPOIHOM cpesie;

BIAJCHUE CHCTEMOM XMMHUYECKHX 3HAHUW, KOTOpas BKIJIIOYACT: OCHOBOIIOJArarolue
MOHATHUS (XUMMUYECKUI 3JEMEHT, aToOM, JIEKTPOHHas 000JI0YKa aToMa, MOJIEKYJa, BaJEHTHOCTS,
AJIEKTPOOTPHUIIATEIILHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpalll€HHast), MOJIb, MOJIApHAsl Macca, MOJIAPHbIM 00BEM, YIIIEpOAHBIM CKeNeT, PyHKIMOHAIbHAS
rpynna, paaukai, U30Mepusi, H30Mepbl, FOMOJIOTMYECKUHN PsilI, TOMOJIOTH, YIJIEBOJAOPO/Ibl, KUCIOPO.
U a30TCOJepKallie COCIUHEHUs, MOHOMED, TIOJIUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COEMHEHMS); TEOPUU U 3aKOHBI (TEOpHsl CTpOeHus opraHmueckux BeumiectB A. M. Byrtieposa,
3aKOH COXPAHEHHUS MacChl BEIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK  XUMHU;



MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE IOHMMAHUS TPUYMHHOCTHM U CHUCTEMHOCTHU
XUMHUYECKUX SIBIIEHUH, (aKTOIOTUYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IOJYYCHUU H
0€30IacCHOM HCIOJIb30BAHUN BAXKHEHIIMX OPraHMYECKUX BELIECTB B OBITY M MNPAKTUYECKOH
NEeSATEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUU BBISBIATh XapaKTEepHbIE MPHU3HAKU TMOHITHIA, YCTAHABINBATH
MX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE MOHATHSA IPH OMHCAHUU COCTaBA, CTPOEHUS U
[IPEBPALLCHUI OPraHU4YECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHHUH HCIOIb30BaTh XUMHUYECKYIO CHMBOJMKY JUISI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaLIEHHOM) (HhOpMYTT OPraHUYECKUX BEILIECTB U
YpPaBHEHUN XUMHUYECKUX PEaKIUH, U3rOTaBIMBATh MOJEIN MOJEKYJ OPraHMYECKUX BEIIECTB IS
WUTIOCTPALMM UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIIMBATH MPUHAAJIE)KHOCTh U3YUEHHBIX OPraHUYECKHX
BEIIECTB 10 HUX COCTaBY M CTPOCHHUIO K ONpeAeiIEHHOMY KIAcCy/Tpymlie COeIuHEHHUN
(YriieBoAopo/ipl, KUCIOPO U a30TCOAEpIKAINE COSTUHEHHSI, BHICOKOMOJIEKYJISIPHBIE COSUHEHMUS),
JaBaThb WM Has3BaHUs 10 cuctematnueckoi HomeHknarype (IUPAC), a Takxe mHIpuBOIUTH
TPUBHAJIbHbIE Ha3BaHUS OTIEJIbHBIX OPTaHWYECKUX BEIIEeCTB (ITUJIEH, MPOMUIEH, AalleTHUJICH,
STUJICHIJIMKOJIb, TIUIEpUH, (peHomn, popMabaeru, aeTalbIerua, MypaBbiuHast KHCI0Ta, YKCyCHas
KHCJIOTa, OJIEMHOBas KUCJIOTAa, CTeapHHOBas KUCJIOTA, INI0K03a, PpyKTO3a, Kpaxmall, LeJUI03a,
TJTMITUH);

c(OpPMUPOBAHHOCTh YMEHHsI OMNPENENATh BUABl XUMHUYECKOW CBSI3M B OPraHUYECKHX
COEIMHEHUSX (OAMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHUS TNPUMEHSATH MOJOXKEHHUS] TEOPUU CTPOCHHS] OpraHMYEeCKHX
BemiecTB A. M. BytnepoBa nnsi oObSCHEHHs 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPAHEHHUs MACCHI BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapakTepu3oBaTb COCTaB, CTPOCHUE, (UBHYECKHE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH Pa3JIMYHBIX KJIACCOB OPraHWYECKHUX BEIECTB
(MeTtaH, TaH, STUJICH, MPOIMUJICH, alleTHiIeH, OyTtamuen-1,3, metundyraauen-1,3, 6eH301, METaHOI,
3TaHOJ, STUICHIVIMKONb, TIUUEPUH, (DEHOJN, aleTalbIerusl, MypaBbUHas WU YKCyCHasl KHUCIOTHI,
IJII0KO3a, Kpaxmall, LeJUIFII03a, aMUHOYKCYCHasl KMCII0Ta), MIUTFOCTPUPOBATh T€HETUYECKYIO CBSI3b
MEXIy HHUMH YpPAaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX PpEAKIUH C HCIOIb30BAaHUEM
CTPYKTYPHBIX (OPMYJT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepHU30BaTh UICTOYHHUKH YTIIEBOJOPOIHOTO ChIPhs (HEPTD,
NPUPOIHBIN Ta3, yroib), CrocoObl UX MepepabOoTKH M TMPaKTHUYECKOE MPHUMEHEHHE MPOTYKTOB
nepepaboTKy;

c(OpPMHPOBAHHOCTh YMEHUI MPOBOAUTH BBIYUCICHHS 110 XUMHUECKUM YPABHEHUSM (MacCCHI,
00BbEMa, KOIMYECTBA UCXOIHOTO BEIECTBA WU MPOIYKTa PEaKLUU MO0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIECTB MM IIPOIYKTOB PEAKLUN);

c(hOpMUPOBAHHOCTh YMEHUHN BJIAJIETh CUCTEMOM 3HAHWUH 00 OCHOBHBIX METOAAaX HAyYHOTO
MO3HAHUS, UCIIOJIb3YEMbIX B XUMHHU MIPU N3YUYEHUH BEIIECTB U XMMUYECKHX SIBICHUH (HaOI0eHNE,
U3MepeHHe, SKCIIEPUMEHT, MOJICIUPOBAHHUE), UCIOIb30BaTh CUCTEMHbIE XMMHYECKHE 3HAHUS IS
IIPUHSTHA PELIEHUI B KOHKPETHBIX >KU3HEHHBIX CHUTYallUMsX, CBSA3aHHBIX C BEIIECTBAMH U HX
IIPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMI COONIOAATh MpaBWJIA IOJIb30BAHHUS XMMHUYECKOH Mocynoil u
Ja00paTOPHBIM O0OpPYJOBAaHUEM, a TAK)Ke TMpaBUIa OOpaIleHUs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHSMH 110 BBIITOJTHEHUIO Ja00PATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUU IJIAHUPOBATh U BBHIMOJHATH XUMHUYECKUH HKCIEPUMEHT
(npeBpallleHUs] OPraHMYECKUX BEILECTB IPU HArpeBaHUM, INOJIyYEHHE ATUJIEHA U H3Y4YEHHE €ro
CBOMCTB, KaUeCTBEHHBIE PEAKIIMU OPTaHUYECKUX BEILECTB, J€HATypalus OeKOB MPH HArpeBaHUH,
[[BETHBIC PEAKIIUU OEJNKOB) B COOTBETCTBUU C MpaBHJIAMH TEXHUKU 0€30MAaCHOCTHU MPH OOpaLIeHUN
C BemlecTBaMH M J1a0OpaTOPHBIM OOOpYIOBAaHUEM, NPEJCTABIATH PE3yIbTaThl XHUMHUYECKOTO
SKCIepUMEHTa B (OpMe 3allUCH YpPaBHEHUH COOTBETCTBYIOIIMX pPEAKIUH U (OpPMYIHPOBATH
BBIBOJIbl HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATh XHUMHUYECKYI HH(POpMAIHIO,
MOJTy4aeMyIo U3 Pa3HbIX HCTOYHHUKOB (CpelcTBa MaccoBoi nHpopmauu, MHTepHET U ApyTHX);



c(OPMHPOBAHHOCTh yYMEHUH COOMIOJAaTh MpaBHa 3KOJOTMYECKH I1eJIecO00pa3HOro
MOBECHNUA B OBITY M TPYJIOBOM JEATEIHHOCTH B LEISAX COXPAHEHHUS CBOETO 30POBBS U
OKpY>Karollle MPUPOAHON Cpelbl, OCO3HABATh OIACHOCTb BO3JCHCTBUS HA KUBBIE OpPraHU3MBbI
OnpeeaEHHbIX OPraHNYECKUX BELIECTB, MOHMUMAas cMbIca nokazarens [T/IK, noscHATe Ha mpumepax
CIOCOOBI YMEHBIIIEHUS U MTPEIOTBPALLICHHUS X BPEIHOTO BO3ICHCTBUS HA OPTaHU3M YEJIOBEKa;

JUist 00y4YaroIIUXCsl ¢ OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 3/J0POBbS: YMEHHE MPUMEHSTh
3HaHUsS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHU;

JUISL CTIETIBIX M CIA0OBUIAIINX OOYYaIOIIMXCS: YMEHHE UCIOIb30BaTh Pelbe(hHO-TOUCUHYIO
cucremy obo3HaueHwuii JI. bpaiins st 3anucu xumuueckux Gopmyd.

11 KUIACC

[IpenMeTHbIe pe3ybTaThl OCBOCHUS Kypca «O01mas u HeopraHudecKasi XUMHUSD» OTPAKAIOT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN: O XUMUUYECKOW COCTABJISAIONIEH €CTECTBEHHO-HAYYHON
KapTUHBl MHUpA, POJIM XMMHUU B TIO3HAHWH SIBICHUH MPHUPOABI, B (DOPMHUPOBAHWH MBIIIICHHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIBHONM TIpPaMOTHOCTH, HEOOXOAMMON [UIsi pelieHus
MPAKTUYECKUX 33Ja4 M DJKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOJHOM CpeJie;

BJIAJICHUE CHCTEMOM XUMHUYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOMOJIArarolue
MOHATHUS (XUMHYECKUU DJIEMEHT, aToM, M30TOM, S-, p-, d- 3JIEKTPOHHBIE OpPOMTAIM ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBIH 00BEM, BaJIEHTHOCTD, 3JIEKTPOOTPUIIATEILHOCTD, CTETICHh OKUCIICHUS,
XUMHUYECKas CBA3b (KOBaJEHTHAas, HWOHHAas, MeTaJUIMuecKas, BOJOPOAHAs), KpHCTaJUIMYecKas
peméTka,  TUOBl ~ XMMHUYECKHX  peaklUuid,  pacTBOpP,  AJIEKTPOJIUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJUTUYECKAS JUCCOLMALIS, OKUCINUTEb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEaKIUH,
XUMUYECKOE pPABHOBECHE); TEOPUU M 3aKOHBI (TEOpUsl DIEKTPOJIUTUYECKOW JUCCOLMAIINH,
nepuoanueckuit 3axkoH Jl. . MeHneneeBa, 3aKOH COXpaHEHHSI MacChl BEUIECTB, 3aKOH COXPAHEHUS
U TIPEBpALIEHUSI SHEPTUU MPU XUMUYECKUX PEAKLMIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3BIK
XUMUH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIINE B OCHOBE IOHUMAaHHUSI IPUYUHHOCTH U CUCTEMHOCTH
XUMHYECKUX SIBIICHUHM, (aKTOIIOTUYECKHUE CBEIEHUS O CBOWMCTBAX, COCTaBe, IIOJYYCHUU H
0€30MacHOM HCIOJIb30BaHUN Ba)KHEUIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPaKTHUYECKON
NEeSTeIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHUN BBISBIATH XapaKTEpHbIE MPU3HAKU MOHITHUH, yCTaHABIMBATH
X B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIIME TOHSTHUS MPU ONUCAHUM HEOPraHUYECKUX
BEIIECTB U UX MPEBPAIICHUN;

c(OpPMUPOBAHHOCTh YMEHUH HCIIONIH30BATh XUMHUYECKYIO CHUMBOJHKY JUISI COCTABIICHUS
(hopMyJ BEIIeCTB M YpaBHEHUN XUMHUYECKUX PeakIui, cucremMarnueckyro HomeHkinarypy (IUPAC)
U TPUBHAJIbHBIE HA3BAHMS OT/AEJbHBIX HEOPTaHWYECKUX BEIIECTB (yrapHbIN ra3, YrJIEKUCIBIA Ta3,
aMMUaK, raiéHasi U3BeCTh, HeraléHas U3BeCcTb, IUThEeBasl COJa, MUPHUT U APYyTHE);

c(OpPMUPOBAHHOCTh YMEHUN ONPEICISATh BAJIEHTHOCTh U CTEMEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIUHEHMSX Pa3IMYHOIO COCTaBa, BHJ XUMHUYECKOW CBSI3U (KOBaJIEHTHAsi, MOHHAS,
MeTaJuIMuecKasi, BOJOPOAHAs) B COEAUHEHHUAX, THUI KPUCTAIMYECKON PEMIETKH KOHKPETHOTO
BelecTBa (aToMHas, MOJIEKYJsIpHAsi, HOHHAs, MeTa/lIndyecKkas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHU;

c(OpMUPOBAHHOCTh YMEHHM yCTaHABIMBATh NMPUHAAIEKHOCTh HEOPraHMYECKHX BEIIECTB
M0 UX COCTaBy K OMNpeAeNEHHOMY KIACCY/TPYyIe COeAUHEHUH (IMPOCThIe BEIIEeCTBA — METAIbI U
HEMETAaJlJIbl, OKCH/IbI, OCHOBAHMSI, KUCIIOThI, aM(POTEPHBIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHHM pacKpbhlBaTh CMBICH THepuoauueckoro 3akonHa JI. M.
MenzaeneeBa M JEMOHCTPUPOBATH  €T0  CHUCTEMATH3UPYIOLIYI0,  OOBSCHUTEIbHYI0 U
MPOTHOCTUYECKYIO (PYHKIINY;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh FIEKTPOHHOE CTPOCHHUE aTOMOB XUMUYECKUX
anemeHToB 1—4 nepuonoB [lepuoanueckoii cucremsl xumuyeckux siemeHtoB 1. M. Menpeneena,
UCIIOJNIB3YSl MOHSATUSI «S-, P-, d-2JIEKTPOHHBIE OPOUTATINY, «IHEPreTUYECKUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB XMMHUYECKUX AJIEMEHTOB U UX COCJAMHEHHUI MO MepHojaM U
rpynnam [lepuoanyueckoit cuctembl Xxumuieckux 3aeMeHToB 1. 1. Menneneena;



c(OpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh (OMUCHIBATh) OOIINE XMMHYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX KJIAcCOB, MOJTBEP)KIaTh CYIIECTBOBAHHWE TI'€HETUYECKOM
CBA3M MEXKJy HEOPraHWYEeCKHMMH BEIIECTBAMH C TIOMOIIbI0 YPAaBHEHHM COOTBETCTBYIOIIMX
XUMHUUYECKUX PEAKIIU;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(UIIMPOBATh XUMHUYECKHE PEAKIHUU M0 Pa3IuIHBIM
MpHU3HaKaM (YUCIIy U COCTaBYy pearupyrolux BEIecTB, TeII0BoMYy 3D (eKTy peakunu, H3MEHEHHIO
CTETICHeW OKUCIICHUS JIEMEHTOB, OOpPaTUMOCTH PEAKIUH, YIACTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTABJIATh YPAaBHEHUS pPEeaKIUN pa3IuYHbIX THIIOB, MOJHBIE U
COKpaIéHHbIE YpaBHEHHUS pEaKIUid HOHHOTO OOMEHa, yYWTHIBAas YCJIOBUSA, TPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUH TIPOBOIUTE PEAKIINH, TOATBEPIKIAIOININE KAYECTBEHHBIN COCTaB
Pa3IMYHbIX HEOPTAaHUYECKUX BEIECTB, PACMO3HABATH OMBITHBIM MyTEM MOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHUH pPACKpbIBaTh CYHIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii MoCpeICTBOM COCTaBJICHHSI SJICKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklHud OT
pa3nuuHbIX (AKTOPOB; XapakTep CMENICHHS XHUMHYECKOTO pPaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zaeicTBus (mpunIiun Jle [llaTense);

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh XUMHUECKHUE MPOIECCHI, JIKAIIHNE B OCHOBE
MPOMBIIIJICHHOTO TOJIYYeHHsS CEepHOM KHCIOThI, aMMHaka, a Takxke C(HOpMHUPOBAHHOCTh
npencTaBieHuii 00 OOIMX HAYYHBIX MPUHIMIAX M SKOJIOTHYECKHX MpodIeMax XHMHYECKOTO
MIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh yMEHHI TIPOBOJUTH BBIYHCICHUS C HCIOJB30BAHUEM TIOHSTHUS
«MaccoBasi I0JIsl BEIIECTBA B PaCTBOPE», 00bEMHBIX OTHOUICHHUM ra30B MPU XUMHUYECKUX PEAKIIHIX,
MaccChl BEIECTBA HJIM 00BhEMA ra30B MO W3BECTHOMY KOJHMYECTBY BEIIECTBA, MAcce WM O0bEMY
OJTHOTO U3 YYacCTBYIOIIUX B PEaKLUU BEILIECTB, TEIIOBOro 3¢ ¢deKTa peaklud Ha OCHOBE 3aKOHOB
COXpaHEHHsI MacChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHUH COOJIOATh TpPaBWIA TOJH30BAHUS XUMHUYECKON MOCYIOH W
n1a0opaTOpHBIM 00OPYIOBAHUEM, a TAK)Ke MpaBUiia OOpallleHHs] C BEIIECTBAMH B COOTBETCTBHUHU C
MHCTPYKUHUSMU MO BBIITOJHEHUIO J1a00paTOPHBIX XUMHYECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHUU IJIAHUPOBATH U BBHIMOJTHATH XUMHUYECKHUH HKCIEPHUMEHT
(paznosxkeHue MepoKcuaa BOAOPOJa B MPUCYTCTBUU KaTaIW3aTopa, ONpeAesieHUe Cpeibl paCTBOPOB
BEIIECTB C MTOMOIIbI0 YHHUBEPCATHHOT'O MHIWKATOPA, BIUSHUE PA3NUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOHN peakiny, peakliui HOHHOTO 0OMEHa, KaueCTBEHHbIE peaKkluu Ha cyib(dar-, kapOoHaT-
U XJIOPHI-aHUOHBI, Ha KAaTHOH aMMOHHS, PEUICHHE OJKCIEPUMEHTAIBHBIX 3a]a4 TI0 TeMaM
«Meramney u «Hemertamnel») B COOTBETCTBUM C MpaBUJaMH TEXHUKH O€30MaCHOCTH TpHU
oOpalleHuu ¢ BeIIeCTBaMU H JIA0OPATOPHBIM OOOPYNOBAaHUEM, WPEICTABISATH PE3YIbTAThI
XUMHUYECKOTO DJKCIIepUMeHTa B (opMe 3alucH YpaBHEHHH COOTBETCTBYIOLIUMX peaKUUid Hu
(hopMyIIMpPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3MPOBATh XHMHUYECKYI0 HH(MOpMaIHIo,
MOJIy4aeMY0 U3 Pa3HbIX UICTOYHUKOB (CpEACTBAa MACCOBOM KOMMYyHUKalnK, UHTepHET U Apyrux);

c(hOpMUPOBAHHOCTh YMEHHH COONIIOAATh TpaBUja OSKOJOTUYECKH IEJIeCO00pa3HOTO
MOBEJCHUA B OBITY M TPYIOBOW JEATEIHHOCTH B IMEISAX COXPAHEHHUS CBOETO 370POBBS U
OKpY>Karolllel MPUPOIAHON Cpellbl, OCO3HABATh OMACHOCTh BO3JEHCTBUS HA JKUBBIE OpPraHU3MBI
OTpeeN€HHBIX BEIIEeCTB, MOHUMas cMbici Tokazatens [1JIK, moscHsAT, Ha mpuMepax CrocoObI
YMEHBIIICHUS U PEJOTBPAICHHS UX BPEIHOTO BO3IEUCTBUS HA OPTaHU3M YEJIOBEKa;

UIsT OOYyYarOIIUXCS ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3J0POBbS: YMEHHE TMPUMEHSTH
3HaHHSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHUIA;

JUTSL CTIETIBIX M CTA0OBUIAIINX OOYYAIOIIUXCS: YMEHHUE UCTIOIB30BaTh Pelbe(hHO-TOUCUHYIO
cucteMy ob6o3nauenuit JI. bpaitns mist 3anucu XuMudeckux Gopmyi.

COJEPKAHUE OBYYEHUA

10 KVIACC



OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHH

[IpeameT opraHM4ecKOl XMMHM: €€ BO3ZHMKHOBEHHE, Pa3BUTHE M 3HAYEHUE B IOIYYEHUU
HOBBIX BEIIECTB U MaTepHuasoB. Teopus cTpoeHusl opraHuueckux coequHennii A. M. bytneposa, e€
OCHOBHBIE TOJI0KeHUsl. CTpyKTypHBIE (OPMYJIbI OPraHMYECKUX BelecTB. ['oMoorus, uaoMmepusi.
XUMHYECKas CBSA3b B OPraHUUYECKUX COEIMHEHUAX — OJUHAPHBIE U KPATHBIE CBSA3H.

[TpencraBienue o kiaccU(pUKAMU OpraHMYECKUX BemlecTB. HomeHkmatypa opraHu4ecKux
COEMHEHMH (cHCcTEeMaTHYeCcKasl) U TPUBUAJIBHBIE Ha3BaHUS BAKHEHIIMX IIPEICTABUTENIEH KJIacCOB
OpraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIBHBIE METOJIbl M3Y4YE€HMs BELIECTB UM MX IPEBpAIlEHUIN: O3HAKOMIICHHE C
oOpa3aMi OpraHMYECKHUX BEUIECTB M MaTepuajlaMM Ha MX OCHOBE, MOJEIMPOBAHHE MOJEKYJ
OpPraHUYECKUX BEIIEeCTB, HAOIIOACHUE U OMUCAHUE IEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIIECHUIO
OpraHWYECKUX BEIIECTB MPH HarpeBaHuH (IJIaBJIeHUE, OOyTIIMBAHUE U TOPECHHUE).

Yraesonopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMUYECKUU psaa. MeTaH W 3TaH — NpocTernme
NIPEJCTaBUTENIN aJIKaHOB: (PU3NYECKHEe U XMMHUYECKHE CBOMCTBA (PEaKIMK 3aMEIeHHs] U TOPEHHs),
HAaxO0JICHUE B NIPUPOJIE, IOJyYEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUHN psAl. DTWIEH W IPONUIEH — MPOCTEHIINe
MPEJICTaBUTENIN QJIKEHOB: (U3UYECKHe M XHMMHYECKHE CBOWCTBA (peakuuu TUAPUPOBAHUSA,
raJIoOr€HUPOBAHNUS, THUIPATALlUN, OKHCIIEHUS U MOJIMMEPU3ALINN), TIOITYYEHUE U IPUMEHEHNE.

Ankanuensl: Oytammen-1,3 u mermwnOyramuen-1,3: cTpoeHue, BaKHEHITHE XHUMHYECKHE
CBOIcTBa (peakius noiauMmepusannn). [lonyyeHrne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTMUECKHH psa. ANCTHIEH —
NPOCTEUIINKA TIPECTABUTENIb AJIKHHOB: COCTaB, CTPOEHHE, (U3NUYECKHE U XMMHUYECKHE CBOWCTBA
(peakuuy THIPUPOBAHUS, TATOT€HUPOBAHMS, THAPATAIINH, TOPEHHUS ), TOTyUYE€HUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (pu3MyUecKMe W XHUMHUYECKHE CBOMCTBa (peakuuu
raJIOTEHUPOBAaHUSA W HUTPOBAHUS), IOJy4eHHE U TpuMeHeHue. Tozayon: cocmas, cmpoenue,
@uszuueckue u Xumuyeckue ceoOUCMBa (peaKyuu 2ano2eHUpo8anus U HUMPOBAHUs), NOJYyUeHUue U
npumenenue. TOKCMYHOCTH  apeHOB. |'eHeTHueckas CBA3b  MEXAY  YIJII€BOAOPOJAMH,
IIPUHAJIEKANTMMU K Pa3JIMYHbIM KJIacCaM.

[TpuponHble UCTOYHUKHU YIiIeBOAOPOJOB. [IpuponHblii ra3 u momyTHble He(TAHbBIE Ta3bl.
Hedts u e€ nmpoucxoxaenne. CrnocoOsl nepepadoTKu He(PTH: MeperoHka, KPeKUHr (TepMUYECKHIA,
KaTaJuTHueckuil), muponus. [IpoaykTsl nepepaboTku HeDTH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIH yroib U mpoIyKTHI €ro nepepadoTKH.

OKCIIEpUMEHTAIbHBIE METOABl MU3Y4YEHHUS BEIIECTB M WX IMPEBPALECHUN: O3HAKOMJIEHHE C
o0pa3uamMu IUIacTMacc, KaydyykoB M pe3uHbl, kojutekuuu «HedTe» u «Yromb», MoaenupoBaHue
MOJIEKYJl YIJIEBOJOPOJIOB U TaJlOTEHONPOU3BOAHBIX, IPOBEIECHHUE NPAKTUYECKOW paboThI:
II0Jy4Y€HHUE 3TUIIEHA U U3YYEHHE €r0 CBOMCTB.

PacuérHrle 3agayn.

Boluncnenuss Mo ypaBHEHHIO XHMHUYECKOH peakiuu (Maccbl, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO
13 UCXOJHBIX BEIIECTB WIH NPOILYKTOB PEAKIIUN).

Kucinopoacoaepxkamme opranHudeckue coeJMHeHUs

[IpenenbHple ONHOATOMHBIE CHUPTH. MeETaHON W 3TAHON: CTPOEHHE, (U3NYECKHUE U
XUMHYECKHE CBOMCTBA (pEakIMM C AaKTUBHBIMH METaJUlaM{, TaJloOT€HOBOJIOPOJAMH, TOpPEHHE),
IIpUMeHeHre. BogopoaHble CBsI3U MEX1y MOJIEKYJIaMH CIIUPTOB. J[eficTBHE MeTaHOIa U 3TaHOJIa Ha
OpraHu3M YeJIOBEKa.

MHOroaTOMHBIE CHHPTHL. IJTHIEHIJHMKOIb M IJIMLEPUH: CTPOCHHE, (U3UYECKUe U
XUMHUYECKHUE CBOMICTBa (B3aMMOJEHCTBHE CO LIEJIOYHBIMU METajUlaMU, KaueCTBEHHas peakius Ha
MHOroaTOMHble cnupthl). JlelicTBUe Ha oOpraHu3M 4ejoBeKka. [IpuMeHeHue mMuepuHa U
STUJICHTJIUKOJIS.

@DeHO: CTPOCHUE MOJIEKYIbI, GU3NYECKUE U XUMUYECKHE CBOWCTBA. TOKCHYHOCTH eHOMa.
[Ipumenenue denona.




Anpnerunsl M kemoHwvl. DopMmanmbAeTHl, aleTalbIeTua: CTpoeHHe, (U3NYECKue |
XUMHYECKHE CBOMCTBA (peaklUMHU OKHCJICHHS M BOCCTAHOBIICHUS, KayeCTBEHHbBIE PEAKIIHH),
[I0JIy4YE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpenebHble KapOOHOBbIE KUCIOTHl. MypaBbHHAs W YKCYCHasi KUCIIOTBI:
cTpoeHue, pU3NUECKue W XMMHUYECKHE CBOMCTBA (CBOICTBA, oOIIHME JUIS KiIacca KHUCIOT, peakKius
sTepuduKanmm), NodydyeHHe u mpuMmeHeHue. CrTeapuHOBas U OJEHMHOBas KHCIOTHI Kak
MPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mbljla KaK COJH BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOIIIEE NEHUCTBHUE.

CrnoxHble 3pHUpPBl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MAPOIHM3 CIOXHBIX 3(UPOB.
Kupsl. ['maponus xupoB. [Ipumenenne xupoB. buomorudeckas pojb KUPOB.

VYraeBoasl: cocTaB, Kiaccu(ukanus yrieBoloB (MOHO-, M- U TOJHcaxapuabl). [ moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTHM CTPOCHHUSI MOJIEKYJbl, (U3NYECKHE M XHUMHUYECKHE
cBoiicTBa (B3aumoneicTeue ¢ ruapokcuom meau(ll), okucieHne aMMuauyHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccTaHOBIEHHE, OpPOKEHHE TIIOKO3bI), HAXOXACHHUE B TPHUPOJE, IPUMEHEHHUE,
ouonorunueckas posb. otocunres. PpykTo3a Kak H30MEp IITIOKO3HI.

Kpaxman u nemnronos3a kak npupogHble monuMepbl. CTpoeHHe Kpaxmalia U LEeJUTIONIO03BI.
dusnyecKre U XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoju3, KaYeCTBEHHAs PEakus C HOJ0M).

OKCrepUMEHTAIbHbIE METOJbl HM3y4YeHHUS BELIECTB W HX NPEBpAIICHUI: MpOBEACHUE,
HaOJI0IeHNE U OMHMCAaHUE JIEMOHCTPALMOHHBIX OMBITOB: TOPEHHE CIIUPTOB, KAYECTBEHHBIE PEAKIINU
OJTHOATOMHBIX CIUPTOB (OKHCIEHHE »5TaHoja okcuaoMm wmeau(ll)), MHOroaToOMHBIX CHHPTOB
(B3aumogelictBue rimiepuHa ¢ ruapokcuaom meau(ll)), anbpneruoB (oKkucieHHE aMMHUAYHBIM
pactBopoM okcuaa cepedpa(l) m rumpoxcuaom meau(Il), B3aumoaeiicTBHE Kpaxmaia C HOJOM),
MIPOBE/ICHUE MPAKTHUECKONW PabOTHI: CBOMCTBA pacTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHble 3agayn.

Boluncnenuss Mo ypaBHEHHIO XHMHUYECKOH peakiuu (Maccbl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEILIECTBA WM MPOAYKTA PEaKIUH 1O U3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJHOTO
13 UCXOJHBIX BEIIECTB WIH NPOILYyKTOB PEAKILIUN).

A3oTcozepikaliie OpraHu4eckie CoeMHEHNS.

AMUHOKHCIIOTHI KaK aM(OTepHbIe OpraHnueckue coenHeHus. Ou3nyeckue 1 XuMHUUECKUe
CBOMCTBa AaMHMHOKHCIOT (Ha TMpuUMepe TIulMHa). buojormueckoe 3HaU€HHE AMHMHOKHUCIOT.
[TenTuael.

benkn kak mnpupoaHbIE BHICOKOMOJIEKYJISIpHBIE coeAuHEHus. llepBuuHas, BTOpUYHAs U
TpeTU4Hasi CTPyKTypa OeikoB. XHMHYECKHE CBOMCTBAa OENKOB: THIPONH3, JEHATyparus,
KauyeCTBEHHbIE PEAKIMH Ha OCNIKHU.

DKcrepUMeHTaIbHbBIE METOJbl M3YYEHHUS BEUIECTB M MX IpeBpallleHHil: HaOironeHue u
OIHCaHUE IEMOHCTPAIMOHHBIX OIBITOB: JeHATypalus OeKOB IPU HarpeBaHUU, LIBETHHIE PEaKIUU
OEJIKOB.

BbicokoMoJieKyIsIpHBIE COeTUHEHUSI

OcCHOBHbIE TIOHATUS XMMHMHM BBICOKOMOJIEKYJISIDHBIX COEIMHEHUH: MOHOMED, IOJUMED,
CTPYKTYpHOE€ 3BEHO, CTEIEHb NOJUMEpPU3ALNU, CPEIHSS MOJIeKysapHas Macca. OCHOBHbIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEMHEHUN — MOJIMMEpPU3aLUs U TIOJUKOHICHCALUS.

OKcrepuMEeHTAIbHbIE METOJIbl M3Y4YEeHMsI BEUIECTB W HMX MPEBpallleHUN: O3HAKOMIIEHUE C
o0pa3uaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeIMeTHBIE CBSI3U.

Peanuzanus MexnpeaIMeTHBIX CBA3E€M NpU M3yyeHUM opraHuuyeckoil xumuu B 10 kmacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHWE KaK OOMIMX EeCTECTBEHHO-HAYYHBIX TOHATUH, TaK U
MOHSITUM, ABISIOUIMXCA CUCTEMHBIMU JJIs1 OTJIEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOIO LIUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE TOHSTHS: SIBIICHUE, HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalM3, CUHTE3, Kiaccu(UKauus, MEePUOAUYHOCTb, HAONIONEHHE, HW3MEpEHHUE, HKCIEPUMEHT,
MOJIETTUPOBAHUE.

®usuka: Matepusi, SHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHUE BEIIeCTBA, (PM3NYECKHE BEIMYMHBI U €AMHUIIBI UX
U3MEpEHMUS.

buonorus: knerka, opraHu3Mm, Omocdepa, oOMEH BeIIeCTB B OpraHusMme, (OTOCHHTES,
OMOJIOTUYECKU aKTUBHBIE BellecTBa (O€IKH, yIIeBOAbI, JKUPHI, (PEPMEHTHI).



I'eorpadust: MuHepabl, FOpHbIE TOPOJIBL, TIOJE3HBIE UCKOIIAEMbIE, TOIUIMBO, PECYPCHI.

TexHoOrMA: NuUIIEBbIE NMPOMYKTHI, OCHOBBI PALIMOHAJIBHOTO NMHUTAHUSA, MOIOIIUE CPEACTBA,
JIEKAPCTBEHHBIE U KOCMETHYECKHE IIperapaThl, MaTepuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KUIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHU

XuMHYecKui drmeMeHT. AToMm. Sapo aroma, U30TOMBL. DJEKTPOHHAs 00O0JIOYKA.
DHepreTuvecKkre ypoBHH, MOAYPOBHH. ATOMHBIE opOuTtanu, s-, p-, d- amemeHThl. OCOOCHHOCTH
pacnpe/eneHns MEKTPOHOB MO OpOHUTaNsIM B aTOMax JJIEMEHTOB TMEPBBIX YETBHIPEX IMEPHOJOB.
DneKTpoHHasi KOHPUTYpAIHUS aTOMOB.

Ilepuonuueckuii 3akoH u Ilepuogumueckass cucteMa XuUMHUYeCcKHX »siemeHToB [[. U.
MenpneneeBa. CBs3b MEpUOANMUECKOT0 3aK0HA U leprogudyeckoi cucTeMbl XUMUUECKUX 3JIEMEHTOB
J. 1. MenaeneeBa ¢ COBPEMEHHOW TEOpUEU CTPOEHUA aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX M CIIOKHBIX BEIIECTB 110 IpyHnaM 1
nepuoaM. 3HaueHUe NePUOJUIECKOTO 3aKOHA B PA3BUTUH HAYKH.

Crpoenue BemiecTBa. XHMHYECKass CBA3b. Bujbl XuMHUYecKOMl cBs3u (KOBaJEHTHAas
HEeMnoJIsipHasl W TOJIsIpHAasi, MOHHAs, MeTauiMueckas). MexaHu3Mbl 00pa3oBaHHUs KOBaJECHTHOM
XUMHYECKON CBsi3W (OOMEHHBI M JOHOPHO-AaKIENTOpPHBIN). BomopoaHas cBsi3b. BalleHTHOCTS.
DneKkTpooTpuLaTenbHOCTh. CTeneHb OKUCIeHNs. VIOHBI: KAaTHOHBI U AaHUOHBI.

BemiectBa MOJIEKYJIIPHOTO UM HEMOJIEKYJIIPHOTO CTPOEHHMs. 3aKOH IOCTOSTHCTBA COCTaBa
BEIIECTBA. THMbl KPUCTALIMYECKMX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOUN PEIIETKH.

[lonsiTne 0 nucnepcHbIX cucteMax. VICTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas A0
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHnueckux coequHeHnil. HomMeHknaTypa HeopraHMuecKux BEIIEeCTB.
['eneTnyeckast CBsI3b HEOPraHUYECKHUX BEILECTB, MPUHAIICKALIUX K PA3TUUYHBIM KJIACCAM.

Xumuueckasi peakmus. Kriaccupukamuss XMMHUYECKMX pPEaKIUid B HEOPTraHUYECKOW U
OpraHWYecKOM XUMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBPAILLCHUS
SHEPTUHU NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT pPa3iIu4dHbIX (akTopoB. OOpaTHMbIE pEaKIIHu.
Xumuueckoe paBHOBecHe. DakTOppl, BIHAKONIME HA COCTOSHHE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle larense.

Onextponautuyeckas auccouuanusi. CuiabHble U ciiabble AeKTpoiuThl. Cpela BOJIHBIX
pPacTBOPOB BEIIECTB: KHUCIAs, HEUTpasIbHAs, ILIETTOYHAS.

OKHCIIUTENBbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

OKCMEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB M HUX MPEBPALICHUN: JEMOHCTpaus
tabmun, «Ilepuogmueckass cucrema xumuueckux diemeHToB JI. M. MennmeneeBa», u3ydyeHHE
MOJIeTIeH  KPHUCTAJUIMYECKUX PEmETOK, HAONIOACHHEe W ONUCAaHHWE JIEMOHCTPAIMOHHBIX H
71ab0paTOpHBIX OMNBITOB (pa3lioKeHHE TMEepOKCHIa BOAOPOJAa B MPHUCYTCTBUU KaTaiauzaTopa,
onpeneseHue CpeAbl PacTBOPOB BEIIECTB C IMOMOILNBI0 YHUBEPCATBHOTO WHIUKATOpA, PEeaklUuu
HOHHOTO OOMEHa), TPOBEJIECHHE MpaKTUYeCKOW paboTel «BnusHue pasznuyHbIX (aKTOPOB Ha
CKOPOCTb XUMUYECKON PEaKLINM».

PacuérHrle 3agayn.

Pacuérhl o ypaBHEHUSIM XUMHUYECKUX PEAKLHUK, B TOM YKCJIE TEPMOXUMHUUECKUE PACUETHI,
Pacy€ThI C UCITOJIB30BAHNUEM MTOHATHS «MACcCOBasl IOJISI BEIIECTBAY.

Heopranuyeckast Xumus

Hewmeramnsl. [lonoxenue HemeramwioB B [lepuoandeckoil cucteMe XUMHUYECKUX JIEMEHTOB
JI. . MengeneeBa u OCOOCHHOCTH CTpPOCHHUsT aToMOB. (DU3NYECKHE CBOWCTBA HEMETAJUIOB.
AnoTponusi HEMETAIIOB (Ha MpUMepe KUCIOpoia, cepbl, hochopa u yriepoaa).

XUMHUECKUE CBOMCTBAa BaKHEHIIMX HEMETAIJIOB (TaloreHoB, cephl, a3oTa, ¢ocdopa,
yriaepoaa U KpeMHHUS) U UX COCTUHEHHH (OKCHIIOB, KHCIOPOACOAEPKAIIUX KHCIOT, BOJIOPOJHBIX
COCIMHEHUM ).



[IpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Mertannel. [Tonoxxenne metannoB B [lepuoandeckoi cucteMe XumMuieckux snemeHTon 1. H.
MenneneeBa. OCOOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX O0O0JOYEK aroMOB MeTauioB. OOmue
¢uzmdeckue cpoiictBa MeTauioB. CIUIaBbl METAUIOB. DJIEKTPOXUMUYECKHA PsI HAMPSHKCHHM
METaJUIOB.

XUMHUYECKHUE CBOMCTBA BaXKHEHIIMX METAUIOB (HATpWM, KalWui, KadblUid, MAarHwi,
AITIOMUHUMN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUM.

O6mme cocoOs! moyyeHus: MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.

OKCNEpUMEHTAIbHBIE METOAbl M3YyYEHMs] BEIIECTB W MX MPEBPALCHUN: HU3yUYEHUE
KOJUIeKIIMA «MeTaliel ¥ CIUIaBb», 0Opa3l[0B HEMETAJIOB, PEIIEHHE SKCIePUMEHTANbHBIX 3ajad,
HAOMO/IEHUE W OMHCaHWE JIEMOHCTPAIMOHHBIX M JaOOPAaTOPHBIX OIBITOB (B3aUMOJCHCTBHE
TUAPOKCHIa ATIOMHUHHS C PAaCTBOPaMHU KHCJIOT WU LIEJNOYEH, KAYECTBEHHBIE PEAKIMU HA KAaTHOHBI
METaJJIOB).

PacuérHrle 3agayn.

Pacu€Tpl Macchl BemecTBa Wi 00bEMA Ta30B MO H3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU BEIIECTB, pacy€Thl Macchl (00bEMA, KOJIMUECTBA
BEILIECTBA) MPOIYKTOB PEAKIIMH, €CIIM OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xuMuu B 00ecriedeHUH 3KOJOTUYECKOW, SHEPTeTUYECKONW M MHINEBON 0€30MacHOCTH,
pa3BuTuu MeauuHEbL. [IoHATHE 0 HAYYHBIX METOJAX MO3HAHUS BEIECTB U XUMUYECKUX PEAKLIUN.

[IpencraBnenust 06 OOMIMX HAYYHBIX MPUHIIUTIAX TPOMBIIUICHHOTO MOJYYCHUS BAKHEUIITHUX
BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEPUATOB: BAXXHEHIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKLMOHHBIE MaTepHalibl, KpacKW, CTEKJIO, KepaMUKa, MaTepuaibl Ui DJIEKTPOHHUKH,
HAaHOMAaTepHAallbl, OpraHNYECKHE U MUHEpaIbHBIC yI0OpEHUS.

XUMHUSL M 30pPOBbE YEJIOBEKA: IPAaBHJIA HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IpPENapaTos,
mpaBmiia 6€30MMacCHOTO MCIOIH30BaHUS MPENapaToB OBITOBON XMMUU B TTOBCETHEBHOM JKHU3HM.

MexnpeIMeTHBIE CBSI3U.

Peanuzanust MeXIpeIMETHBIX CBSA3EH MPU U3Y4YEHUH O0Iel 1 HeopraHudeckod XxuMuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 MCIOJb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaKk U
MOHSTUH, SBISAIOMIUXCA CUCTEMHBIMU ISl OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTecTBEeHHO-HAYYHbIE MMOHATHUS: HAYYHBIN (akT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAIIU3,
CUHTE3, KiIaccu(uKamus, TMEPUOJUYHOCTh, HAONIONEHHUE, OKCIEPUMEHT, MOJACIHUPOBAHNUE,
U3MEpPEHHUE, SBICHHUE.

®dusnka: Marepusi, HEprus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaZMoOaKTUBHOCTb, MOJIEKYJa, SHEPreTHYEeCKHl YypOBEHb, BEIIECTBO, TeN0, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, PUINICCKUE BEIIUIUHBI U €IUHUIIBI UX H3MEPEHHUS, CKOPOCTh.

buonorus: kieTka, opraHu3M, SKocucTema, Ouochepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpacdusi: MuHEpasbl, TOPHBIE OPO/IbL, OJIE3HbIE HCKOMIaeMbIe, TOILTUBO, PECYPCHI.

TexHOoNmorus: XUMUYECKasi MPOMBIILIIEHHOCTh, METAJUTYPIUsl, IPOU3BOICTBO CTPOUTEIHHBIX
MaTepuaos, CEIbCKOXO035IMCTBEHHOE MIPOU3BOJCTBO, UuieBas MIPOMBIILIIIEHHOCTb,
(dapmalieBTHYECKasT TIPOMBIIUIEHHOCTbD, TIPOU3BOJACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOICTBO
KOHCTPYKIMOHHBIX MaT€pUaloOB, dJEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.






TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «XUMUSA» 10 KJIACC
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2. | Aunerunen — 1 mikona https://resh.edu.ru
MPOCTEHUIINIA Microsoft Power Point npe3zenramms
MPECTaBUTEINb https://www.yaklass.ru/Account/
AJKMHOB Login
11.| Bbluucnenus no 1 OTtkpbIThINA OaHk Durnm



https://www.yaklass.ru/Account/Login
https://www.yaklass.ru/Account/Login
https://www.yaklass.ru/Account/Login
https://www.yaklass.ru/Account/Login

https://fipi.ru/ege/otkrytyy-bank-
zadaniy-ege
POII Poccuiickas anekTpoHHas

2. | ypaBHEHHIO mikona https://resh.edu.ru
XUMHUYECKON peaKInu Microsoft Power Point npe3enrarnus
https://www.yaklass.ru/Account/
Login
ApomaTnyecKue yriieBoa0poabl
12.| Apensl: 6eH307T 1 OTKpbITHIN OaHK PUNU
2. | Tomyois. TOKCHIHOCTD https://fipi.ru/ege/otkrytyy-bank-
apeHoB zadaniy-ege
13 I'eneTnueckas cBs3b
) | yrmeBogoponos, POII Poccuiickas 31eKTpOHHAs
" | npuHamIeKamuX K mikona https:/resh.edu.ru
Pa3IMYHBIM KJIaccam
n Microsoft Power Point npezenranms
PHUPO/IHBbIE HCTOYHUKH YIJIEBOAOPOI0B M HX NepepadoTKa
https://www.yaklass.ru/Account/
[IpupoHBIE HCTOUHUKHI .
Login
YIJI€BOAOPOAOB:
14. | npuponHslii ra3 u
2. | mnomyTHbIe HePTIHBIE
rassl, HepTh 1
IIPONYKTHI €€
nepepadoTKH
15.| IlpuponaHble HCTOUHUKH
2. | YIJIeBOAOPOMAOB:

IIPUPOJHBIN ra3 u
HOITyTHBIE HEPTSHbIE
rassl, HeTh U



https://www.yaklass.ru/Account/Login
https://www.yaklass.ru/Account/Login
https://resh.edu.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://www.yaklass.ru/Account/Login
https://www.yaklass.ru/Account/Login

MIPOJYKTHI €€

nepepaboTKu
16.| KontponbHas pabota
2. | mo pazgeny 1 1

«YTIeBoaOpOaBI»

Cnuptbl. ®eHoua
17. IpenensHbie OTKpbITHIN OaHK PUnU
3 OZTHOATOMHBIE CTIMPTBI. 1 https://fipi.ru/ege/otkrytyy-bank-
METaHOJI ¥ 3TaHOJI. zadaniy-ege
Bonopoanas cBsi3b
18. MHoroaToMHbIE POII Poccuiickas 35eKTpOHHAs
3. | COHUPTHIL: STHICHTJIUKOJIb 1 mikona https:/resh.edu.ru
U TTIUIEPUH
0 DEHOIT: CTPOCHHE Microsoft Power Point npe3enTanus
; ‘| monexysl, pusnueckue . httD§://Www.Vaklass.m/Account/
' ¥ XUMUYECKHUE Login
CBOMCTBA, IPUMEHEHUE
Aabaeruabl. Kapoonosbie kKucja0Tbl. Ci10:kHbIE YPUPBI

20. AJNLIEerunm: OTtkpbIThId Oank Ounm
3. dbopManbIerua 1 1 https://fipi.ru/ege/otkrytyy-bank-

aneragbIerua. AeToH zadaniy-ege
1. OAHOOCHOBHBIE §
; TIpe/ICIbHbIC . POII Poccuiickas 351eKTpOHHAs

: KapOOHOBBIE KUCIIOTHL: uikona https://resh.edu.ru

MypaBbHHAS U YKCyCHasI
0 TpaxTtuueckas pa6oTa 1 Microsoft Power Point npe3zenranmst
3 Ne 2. «CBoficTBa https://www.yaklass.ru/Account/



https://www.yaklass.ru/Account/Login
https://resh.edu.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://www.yaklass.ru/Account/Login
https://www.yaklass.ru/Account/Login
https://resh.edu.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

pacTBOpa yKCyCHOM
KHCIIOTBD»
CreapuHoBas u
23. OJIEMHOBAas KHUCIOTHI,
3. KakK MpeJICTaBUTEIN 1
BBICIINX KapOOHOBBIX

KHCIIOT
24 Mpsura kak conu
3 | BBICIIMX KapOOHOBBIX ! Login

) KHCJIOT, KX MOJOIIEE
JNIEUCTBUE
Crnoxuble 3(UpbI Kak
25. MIPOU3BOHBIC
3. KapOOHOBBIX KHCIIOT. 1
I'maponns clnoxHbIX

3¢upoB
2% Kupsr: rugponus, OTKpbITHIN OaHK PUNU
3 ' pUMEHEHHE, ! https://fipi.ru/ege/otkrytyy-bank-

' OMOJIOTHYECKAs POJTh zadaniy-ege
KHPOB
POII Poccutickas 35ieKTpOHHAS
YrieBoasl mikona https:/resh.edu.ru
27. VYrneBoasl: cocras, 1 ) )
3 T — Microsoft Power Point npezenranmst
BaskHeiime httDs://WWW.Vaklass.m/Account/
NPEeICTaBUTEIN: Login

TJII0K03a, PPYKTO3a,
caxaposa



https://www.yaklass.ru/Account/Login
https://www.yaklass.ru/Account/Login
https://resh.edu.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://www.yaklass.ru/Account/Login

28.

KanMaJ'I H OCI0JI03a

3. KaK MIPUPOJHBIE 1
MOJTUMEPHI

Kontponbnas padota no
29. pasneny
3. «Kucnopoacoaepxaine 1 1

OpTaHUYECKHE
COEJIMHEHUS
AMUHBI. AMMHOKHUCJIOTHI. Besku

30.
4 AMUHBI: METUJIAMHH U 1

AQHWINH

AMUHOKHUCIIOTBI KaK OTkpbITHIM OaHK OUNH
3L amM(pOoTepHBIC https://fipi.ru/ege/otkrytyy-bank-
4 | OPpraHMieckue 1 zadaniy-ege

COCTUHEHHU S, UX

Ouosoruueckoe POII Poccuiickas anekTpoHHast

3Hauenue. [lentuab mkosa https://resh.edu.ru
32.| bBenku Kak MpUPOIHBIE Microsoft Power Point mpe3eHTanus
4. BBICOKOMOJIEKYJISIPHBIE 1 https://www.vaklass.ru/Account/

COEIUHEHUS Login

BbicokoMoieKky/JsIpHBIE COeIMHEHUSA

33.| OCHOBHBIE NOHATHSA 1 OTKpbITHIN 6aHK PunH
5. | xumum https://fipi.ru/ege/otkrytyy-bank-

BBICOKOMOJICKYJISIPHBIX zadaniy-ege

COEIMHEHUN



https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://www.yaklass.ru/Account/Login
https://www.yaklass.ru/Account/Login
https://resh.edu.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

POIII Poccuiickast 2IeKTpOHHAS
OCHOBHBIE METOBI
mrkosta https://resh.edu.ru
34 CUHTE3a
"| BBICOKOMOJIEKYISIPHBIX ) )
5. . yp Microsoft Power Point npe3zenranus
COEIMHEHNN.
a https://www.yaklass.ru/Account/
[Imactmaccel, kKayuyku, Losin
BOJIOKHA .
OBIIEE KOJIMYECTBO

YACOB I10 ITPOT'PAMME

34



https://www.yaklass.ru/Account/Login
https://www.yaklass.ru/Account/Login
https://resh.edu.ru/

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEIMETA «XUMUSA» 11 KJIACC

Kosmn4yecTBo yacos DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka KouTpoJbHbIe IpakTHyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
Paznen 1. Teopernueckne 0CHOBbI XUMUM
111 XUMHUYECKUH DIIEMEHT. ATOM. DJIEKTPOHHAs |
o KOH(UT'YpaIHs aTOMOB
[Tepuoanueckuii 3akoH u [leprnonnueckas
112 cucTeMa XuMU4eckux anemeHToB Jl. U. 1
o MemnneneeBa, UX CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHHUSI aTOMOB PDIII Poccuiickas
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB ANEKTPOHHAS IIKOJIa
XUMHUYECKHX JJIEMEHTOB M UX COCAMHCHHUH T10 https://resh.edu.ru
113 rpynmnam 4 nepuojam. 3HaueHue 1
o HIEPHOIMYECKOTO 3aKOHA M CHCTEMBI MDOIII (MockoBcKast
xuMHuueckux sneMenToB .M. Menaeneesa B ANEKTPOHHAS IIKOJIA)
Pa3BUTHH HAYKH https://school.mos.ru/
Crtpoenue BemiecTBa. XUMHUUYECKas CBA3b, €&
1.2.1 BU/JIbl; MEXaHU3MBbI 00pa30BaHUS KOBAJIEHTHOM 1
cBs3u. BogopoaHas cBsizb
BanenTtHOCTB. DNIEKTPOOTPULIATETEHOCTD.
129 Crenens okucienus. Bemectpa 1
o MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHUS
1.2.3 IlonsTHe 0 nucnepcHbIX cucreMax. Mctunubie 1 POII Poccuiickas

1 KOJUIOMAHBIC PACTBOPEIL. MaccoBas 10711

QJICKTPOHHAA IIKOJIa



https://school.mos.ru/
https://resh.edu.ru/

BEIIECTBA B paCTBOpPE

https://resh.edu.ru
Pemry EI'D https://chem-
ege.sdamgia.ru/

Knaccudukanust 1 HOMEHKIIaTypa
HEOPraHWYECKUX coeNnHEeHUM. ['eneTnueckas

POIII Poccuiickasa
AJICKTPOHHAS IIIKOJIA

1.2.4 https://resh.edu.ru
CBSI3b HEOPraHUYECKHUX BEUIECTB, Pa3IMUHBIX Pemry EI™ https://chem-
KJIACCOB .
ege.sdamgia.ru/
Knaccudukanus XuMuuecKux peakiivii B POIII Poccuiickas
HEOPraHWYECKON U OPraHUYECKON XMMUHU. JJIEKTPOHHA IIKOJIa
1.3.1 3aK0H COXpaHEHUsI MaCcChl BEIIECTB; 3aKOH https://resh.edu.ru
COXpaHEHUs U MPEBPAICHUS YHEPTUU TTPH Pemry EI'D https://chem-
XUMUYECKUX PEAKITUIX ege.sdamgia.ru/
POII Poccuiickas
C 06 3JIEKTPOHHAS IIKOJIa
132 | Spopoets past. Odparne pescunn. hupsiresh.cdu.ru
Pemy EI'D https://chem-
ege.sdamgia.ru/
[TpaxTrueckas padborta Ne 1. «Bnusaue [Iporpamma i
1.33 pa3nu4uHbIX (PaKTOPOB HA CKOPOCTH CO3/IaHUsl IPE3CHTALINH
XUMUYECKON PEaKIIUm» Microsoft Power Point;
DnekTponuTrueckas auccouuanus. [lonstue o
134 BOJOpOAHOM Moka3zatene (pH) pactopa. POIII Poccuiickas
Peaknuu nonHoro oomena. ['naponms AJICKTPOHHAS IIIKOJIa
OpraHMYeCKUX U HCOPraHNMYCCKHUX BEILICCTB https://resh.edu.ru
OKHUCIIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMH. Pemry EI'D https://chem-
1.3.5 [TousTHE 06 DIEKTPOJIU3E PACILUIABOB U ege.sdamgia.ru/

pPacTBOPOB COJIEN




KonTponbHas pabota no pazueny

1.3.6
«TeopeTndyeckue OCHOBBI XUMHM»

Hroro no pazgeny 13

Pa3nen 2. Heoprannueckas xumus

Mertainnel, ux nojoxenue B [lepuoguueckoit
CHCTEME XUMHYECKHUX daeMeHToB JI. H.

2.1.1 MenneneeBa 1 0COOEHHOCTH CTPOSHUS 1
aToMoB. O01ue Gpu3nyecKkue cBONCTBA
METaJJIOB

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH P
HalpsHKEHUH MeTalsIoB

XMUMHYECKHE CBOMCTBA BAKHEUIIINX METAJLIOB

2.13 (HaTpuii, KaJIui, KaJbLIUA, MarHu, 1

ATIOMUHHN) U UX COCTMHCHUN POIII Poccuiickas

QJICKTPOHHAA IIKOJIa

XHUMHYECKHE CBOMCTBA XpoMa, MU U UX
poma, 1 https://resh.edu.ru

COEIMHEHUN

Pemry EI'D https://chem-
515 XUMHUUECKHe CBONCTBA LIUHKA, JKeJle3a H UX ! ege.sdamgia.ru/

COEIMHEHUN

[Tpaktuueckas padora Ne 2. "Pemenue
2.1.6 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 1 1
«MeTtamie»"

Hewmertamibl, ux nonoxenue B [leproanueckoi POII Poccuiickasa
2.2.1 CHUCTEME XMMUYECKUX 3nemMeHToB /. 1. 1 3IIEKTPOHHAS IIKOJA
MenneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB https://resh.edu.ru

dusMYecKre CBOMCTBA HEMETAIIIOB. Pemry EI'D https://chem-
222 AmtoTponus HEeMETauIoB (Ha pumepe 1 ege.sdamgia.ru/
KHCIIOpOJia, cepbl, hocdopa u yriepoa)

223 XUMHYECKHE CBOMCTBA raJIOT€HOB, CEPBI U UX 1




COECIUHEHUN

224

XuMHYecKue CBOMCTBA a30Ta, pocodpa u ux
COETMHEHU N

225

XHUMHUUYECKUE CBOMCTBA yIIIepO1a, KPEMHHUS U
UX COeIUHEHNN

2.2.6

IIpuMeHeHne Ba)KHEUIINX HEMETAUIOB U UX
COCIMHEHUN

2.2.7

O000111eHNEe U cUCTEMATH3AIMs 3HAHUH 110
teMe «HeMeTamibel»y. Berauciaenus mo
YPaBHEHUSM XUMHUYECKUX PEAKIIUN 1
TEPMOXUMHUYECKHE PACUETHI

2.28

[Tpaktruueckas padota Ne 3. «Pemenue
9KCIIEPUMEHTAJIbHBIX 3aa4 M0 TeMe
"Hemeramisi"»

229

KoHTposnbHas pabota 1mo temaM «MeTaisl» u
«Hemertaimbn

2.3.1

HeOpI‘aHI/I‘-IeCKI/Ie 1 OPraHUYCCKHUEC KUCIIOTHI.
HeopraHqucm/Ie " OPraHUuvYCCKHUEC OCHOBAHUA

232

AmboTepHbIe HEOPraHUYECKHUE U
opraHudeckue coeuHeHus. I'enernueckas
CBSI3b HEOPTaHMUYECKUX U OPTaHUYECKUX
BEILECTB

POIII Poccuiickas
ANEKTPOHHAS IIKOJIa
https://resh.edu.ru

Pemry EI'D https://chem-
ege.sdamgia.ru/

Hroro no pazgeny

17

Pa3znea 3. Xumus n :Ku3Hb

3.1

Ponb xumun B o0ecrieueHuN 3KOJIOTUIECKOM,
HSHEPTreTUYECKON U MUIIEBOM 0€30MacHOCTH,
Pa3BUTUU MEIUIIUHBI

1

POIII Poccutickasg
ANEKTPOHHAS IIKOJIA
https://resh.edu.ru




[IpeacraBnenus 00 0OMUX HAYYHBIX
3.2 MPUHIMIAX TPOMBIIIJICHHOTO MOJTYYEHHS
BaYKHENIITNX BEIIECTB

Pemry EI'D https://chem-
ege.sdamgia.ru/

33 YenoBek B MUpE BELIECTB U MAaTEPHUAIIOB 1

34 XuMUA U 300pOBbE YEIOBEKA 1
WTtoro mo paznemy 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




OLEHOYHBLIE MATEPHAJIBI 10 KITACC

JleMOHCTpallMOHHBIE KOHTPOJbHBIE palboThl Mo xumuu B 10 Kiacce
cocTaBJieHbl ¢ yuéTom crnernudukaropa EI'D mo xumun 2024rona

Nezapanuss B | Ne 3amaHus 1o | YpoBeHb KomnuectBo IIpumepHoe

KOHTPOJIBHON | ClIeU(UKATOP | CIIOKHOCTH OayuIoB BpeMsi

pabote y 3aJIaHus BBITIOJTHEHUS
3alaHus

1 11 0a30BbIil 1 2-3

2 11 0a30BbIi 1 2-3

3 11 0a30BbIit 1 2-3

4 11 0a30BBIN 1 2-3

5 10 0a30BbIil 1 2-3

6 10,11 0a30BbBIN 8 8-10

7 12 0a30BbIil 1 2-3

8 14 MTOBBINICHHBINA | 2 5-7

9 33 0a30BBIN 2 3-5

NUTOI'O 18 40

JdemoBepcusi KOHTPOJBLHOM padoThl O pasaeny «Teopernyeckne OCHOBBI
OPraHUYeCKOH XMMMHHU. YTIJIEBOAOPOAbI».

1.BcTaBbTE B TEKCT MMpONMYyHCHHBIC TCPMHUHBI.

I/IaoMeme — OTO .... CYmCCTBOBAHUA PpPaA3HbIX BCHICCTB, MMCIOIIUX OIIHHaKOBLIﬁ
KA4YeCTBCHHBIM U KOJIWYECTBECHHBIM ..... , HO pas3jiM4HOC ...., a CJICHOBATCJILHO,
pas3JIu4dHbIC .... . Takue BCHICCTBA HA3BIBAIOTCA .... .

2.1'0MOJIOTHUYECKUM PSJIOM HA3BIBAETCS:

A) COBOKYIHOCTb BEILIECTB, COAECPKAIUX OJUHAKOBOE YHCIIO aTOMOB yTJIEPO/Ia,

b) psan BemiecTB, MMEIONIUMX OJIMHAKOBBIM COCTaB, HO Pa3JIMYHOE XUMUUYECKOE
CTPOCHHE,

B)  psan BemiecTB, CXOAHBIX MO XMMHUYECKOMY CTPOCHHMIO M CBOMCTBaM, COCTaB
KOTOPBIX OTJIMYAETCS HA OHY MM HecKoJbko rpynn CH,

I') COBOKYIMHOCTBH BEIIECTB, COCTAB KOTOPHIX OTJIMYACTCS Ha OJHY WM HECKOJIBKO
rpynn CH,

3. XuMuuecKkas CBsI3b MEXy KaKUMHU aTOMaMH Harbosiee nojsipHa?

A) yriepoa- yriepon b) yrnepon- xucnopon
B) yrnepon — Bomopon ') yrimepon — a3or.

4. CoOTHECUTE:

Homep »snextponHoro ypoBHs aroma | Habop opOurtanei
yriaepoaa

1 .nepBbIH A) oHa S ¥ IBE p




2.BTOpOH b) onna s u Tpu p

B) nBe s u aBe p

I') onna s

5.YcTaHoBUTE COOTBETCTBUE MEXKAY Ha3BaHHEM COCAMHEHHS U oOmed ¢GopMyion
TOMOJIOTUYECKOTO Psiia, K KOTOPOMY OHO NPHUHAMIEKUT: K KKIOM IMO3UIMH,
0003Ha4YE€HHOI OYKBOM, MOAOEPHUTE COOTBETCTBYIOILIYIO MO3UINIO, 0003HAUEHHYIO

1 Qpo.
HA3BAHWE COEAVMHEHWA OBLLAA ©OPMYJIA
A) byTen-1 1) C,Hapy2
B) uuknonponaH 2) C,H,,
B) 6ytaauen-1,3 3) C,Ha, 5
4) C,Ha,-4
6. Jlaabt popmMyIibl yTIeBOTOPOIOB
a) CH, 6) CH,—CH,
B) CH,—~CH, r) HC=CH
n) CH,—CH—CH, e) CH,—CH,—CH,—CH,
C,
ax) HCmeC—CH,—CH, 3) CH,—CH—CH=CH,
u) CH,—C=C—CH, ¥) CHy=G0—CH,
' CH,
1) CH,—~CH—CH,

Brimonaute 3amanne 1-8, momoOpaB OJWH WJIM HECKOJBKO MPaBUIIBHBIX OTBETOB,
COOTBETCTBYIOIIUX OyKBam a-JI.

1. Beibepute Bce rOMOJIOTH METaHa

2. Yxaxure Bce BemecTtBa. OTHOCAIMECA K H- TOMOJOTHYECKOMY Psy aJIKHHOB

3. YkaxuTe u30Mep BEIIECTBA, COOTBETCTBYIOLIETO OYKBE €.

4. MoJieKyJibl KaKuX BEILECTB COJIEPKAT TOJIbKO CUTMa CBSI3U?

5. Kakue BemiecTBa coAepkarT aTOMbl YIJIEpOJa B Pa3IUYHBIX  BaJEHTHBIX
COCTOSIHUSIX ?

6.Kakue yrineBonoposl coaepkaT 1o ABE MU- CBSI3U?

7. VYKaxuTe BEIIECTBA, COJAEP)KAIIME aTOMbl yTiepoAa B COCTOSIHUM Sp —
TUOpUIU3AIIHH.

8. YKa)KUTE BEIIECTBO C HAUMEHBIIIEH OTHOCUTEILHON MOJIEKYJISIPHON MacCoil.

7. V3 mpemsio)KeHHOTO TIEpEeYHsI BBHIOEpHUTE BCE BEIIECTBA, MPU B3aUMOJCHCTBUU
KOTOPBIX C pPacTBOPOM IepMaHraHaTa Kaius OyJeT HaOMroAaThCs H3MEHCHHE

OKpAaCKH pacTBOpA.

1) nuknorekcan 2) 6enzon 3) tonyon 4) mpomadH  S5) NpONUIICH




8. YCcTaHOBHUTE COOTBETCTBUE MEXKIYy PEarupyOIMMMUA BEIIECTBAMHA U OPTAHUYECKUM
MPOYKTOM, KOTOPBIN TPEHMYIIECTBEHHO 00pa3yercs MpU B3aUMOJCHCTBUU ITHX
noaoepure

BEIIECTB: K KaXKJI0U

TO3UIIUH,

0003HauUeHHOH  OYyKBOH,

COOTBETCTBYIOIIYIO MO3UIINI0, 0003HAYEHHYIO U POIA.

PEATMPYIOIIME BEILIECTBA

MMPOJIYKT B3AUMOJIENCTBUS

A) OeH301 U XJI0p

b) uuknonponaH u BOJOPoO.
B) 6en3oi u xmnop (YD)

I') Tonyon u Bogopon

1) nponien

2) mpornaH

3) xmopOeH3on

4) rekcaxJIOpIUKIIOreKCaH
5) Kcuion

6) METHIIIUKIOTEKCAaH

9. Haiitu monekynsapuyto ¢dbopmyily BelmiecTBa, cojaepxkaimiero 81,8% yriaepona u
18,2% Bomopoaa. OTHOCHUTENBHAS TIJIOTHOCTH BEIIECTBA 10 a30Ty paBHa 1,57.

JleMmoBepcHsi KOHTPOJILHOM padoThl Ne2 no pasgeny «Kuciaopoaconepxkamue.

Nozamanuss B | No 3amanus 1o | YpoBEHb KonnuectBo [Tpumepnoe

KOHTPOJILHOHM | clienu(uKaTop | CIOKHOCTH 0ajIoB BpeMsi

pabote y 3aJIaHus BBITIOJTHEHUS
3aJIaHus

1 10 0a30BbIH 1 2-3

2 10 0a30BbIi 1 2-3

3 12 0a30BbIi 1 2-3

4 12 0a30BbIit 1 2-3

5 16 MMOBBIIICHHBIN | 2 2-3

6 15 MOBBIINICHHBIN | 4 2-5

7 33 0a30BbIH 1 3-5

8 32 MTOBBINICHHBIA | 2 10-15

NUTOI'O 13 40

1.YcraHoBUTE COOTBETCTBUE MEXAy OOHIEH (OpMysIOd TOMOJOTMYECKOIO psiaa H
KJIacCOM (TpyMMoi) OpraHMYeCKUX COEAUHEHUM, COOTBETCTBYIOIIUM 3TOU (hopMmyIie:
K KaXJ0W TO3UlMH, O0003HAYeHHOW OYKBOM, MOJ0EpUTE COOTBETCTBYIOIIYIO
MO3UIINI0, 0003HAYEHHYIO ITU(POI.



PopMyaa coelHHeHAA Kaace opranndeckiX BelIecTE

a) CH,-0-CH, 1) KapfonoRasa KHCIOTA

| 2} IIpocroi sdarp
#0 3) Crnomuil sgup
6) CH;-C-0C,H, 4) Ansgeruang

 8) MBoroaToMHERI cORpT
6G) IIpegennuniil 0FHOATOMHELI
CIHPT

s) CH,-CH,-OH

CH,-CH-CH,
5 1
OH OH OH

2. YCcTaHOBHUTE COOTBETCTBUE MEXAY (POpMyIION BelIeCTBA U KIACCy COCIUHEHUH, K
KOTOPOMY ATO BEUIECTBO MPUHAMJICKUT: K KaXJA0W MO3UIMH, 0003HAUEHHON OYKBOM,
o10€pUTE COOTBETCTBYIOIIYIO MO3UIIMIO0, 0003HAYEHHYIO LIU(PPOH.

KIACC (TPYMMA) COEAVHEHWIA

1) deHon

2) apoMaTU4eCcKMin cnupTt
3) cnoxHbin 3cup

4) anbaerua

OOPMYJIA BELLIECTBA
A) HCOOCH;
65) CH3;CH,HC-0
B) CsHsCH,OH

3.BepHbl J1 creayIomune CyKAEHN O CBOMCTBAX YKCYCHOTO aipaeruaa?

A. YKCYyCHBIN anbAerujl MOABEpraercs Neruaparanuu npu HarpeBannu ¢ H2SO4
o0pa3oBaHHEM ATUJICHA.

b. YkcycCHBIH anbaeru BCTyHaeT B PEAKIUI0 «CEPEOPSHOTO 3epKajiay.

1) BepHo Tonbko A. 2) Bepno tonbko b.

3) BepHbl 00a cyxaeHus. 4) O0a cyxJIeHUsI HEBEPHBI.

4. VI3 npeI0’)KEHHOTO MepevHs BHIOEPUTE BCE BEIIECTBA C KAKUMHU B3aUMOJICHCTBYET
YKCYCHasi KHCJIOTa:

1) nponunaoBeIM COUPTOM;  2) PTYThIO; 3) metanoMm; 4) BOJHBIM PacTBOPOM
TUIPOKCUIA Kalust; S) BOAHBIM PACTBOPOM KapOoHaTa Kajusl.

5.0npenenure BEmEeCcTBO X B CXEME MPEBPALICHHIM:
CH,COOH — X - CH,OH

1) stundaopmuar 2) MetwianeTaT 3)dTuianerar 4) MeTundopmuar

6.YCTaHOBHTE  COOTBETCTBHE  MEXKIY  pEarupymIIMMHA  BEIIECTBAMH U
YTIEPOACOACPKAIIUM MPOYKTOM, KOTOPBI 00pa3yeTcsl Mpu B3aMMOICHCTBHH ITHX
BEIIECTB: K  KAXKIOM  mo3uiuu, oO0O3HaueHHOW  OykBO#l,  momadepure
COOTBETCTBYIOIIYIO MMO3UIIHIO, 0003HAYECHHYTO ITU(POA.

PEAT'MPYIOIIME BEIHECTBA

ITPOJIYKT B3AUMOJENCTBUI

A) yKcycCHas KUCJIOTa U KapOOHAT HaTpHs

b) mypaBpuHas KuciIOTa UM THUIPOKCHU
HaTpHUs

B) mypaBbuHas kuciora u
meau(1l) (mpu narpeBanum)

') aTanon u HaTpui

THUAPOKCH]

1) nmponmoHaT HaTpuUs
2) 3TWIIAT HATPUS

3) dopmuar meau(Il)
4) dopmuat HaTpUS
5) anerar menu(Il)

6) YIJIEKUCIHbIH ra3




7. llpn cxuranmm 29T yrieBojopoaa oOpa3oBaioch 88T yriaekucioro raza um 45 T
BOJbI, OTHOCHUTENbHAs IUIOTHOCTh BEIIECTBA N0 BO3AyXy pasHa 2. Haitu
MOJIEKYJIIPHYIO (hOpMYJTy YIJIEBOJOPOAA.

8. Hamumure ypaBHEHHUsS peakluii, C HNOMOUIIBIO KOTOPHIX MOKHO OCYLIECTBUTH
CIEAYIOIIUE IPEBPALIEHNS, YKAKUTE YCIOBHS UX MPOTEKAHUSA:

YKCYCHBIM alnbJeru — 3THIOBBIA COUPT — ATHIOBBINA 3UpP YKCYCHON KUCIOTHI —
YKCYCHAsl KACJIOTA.

OLEHOYHBLIE MATEPHUAJIBI 11 KITACC

JdeMoBepcusi KOHTPOJIbHON padoThl Mo paszaeny «Teoperudeckne 0CHOBBI
XUMHU»

B pabote BbifesieHbl TPU YacTH, KOTOPBIE Pa3IMYaroOTCs MO COACPKAHUIO U
CTEIECHHU CJIOKHOCTHU BKJIFOYAEMbIX B HUX 33/IaHUM.

Yacts A Bitouaet 13 3amaHuii ¢ BEHIOOPOM OTBETA, COACPIKAHUE KOTOPHIX B
LIEJIOM OXBAaThIBA€T OCHOBHBIE BOIPOCHl HEOPTraHWYECKOW XMMHUU, U3ydaemble B 8-
9xnaccax( YpOBEHb CIIOKHOCTH 0a30BBIM ). BBINOJIIHEHUE 3TUX 3aJaHUN MTO3BOJISICT
OLICHUTb MOJArOTOBKY ydaluxcsi Ha 0a30BOM YPOBHE.

Yacte B Bkmouwaer 4 3amaHus (ypOBEHb NOBBIIIEHHON CIOKHOCTH ) Ha
COOTBETCTBHE.

Yacte C Bkmowaer 1 3amanue( ypoBEHb BBICOKMH ) , 3aJaHUE C IOJHBIM
O0OBSCHEHUEM.

Pacnpenenenue 3amaHuii paOOThI MO YacTsIM:Y CIOBHbBIC 0003HaUYEeHUS:
VYpoBenb cioxkHOocTU: b — 0a30BbIl  ypOBEHb CIOKHOCTH, Il —MOBBIIEHHBIH
ypoBeHb, B — BbicOkuil ypoBeHb Tun 3amanusa: KO — kparkuit orBer, PO — c
pPa3BEPHYTHIM OTBETOM.

No Yactb Hucmo Makcumanenbiii | Tun YpoBeHb
paboTHhI 3aJaHUN [IEPBUYHBIN 3aaHus CJI0)KHOCTH
Oasn
1 A 13 13 KO b
2 B 4 7 KO 110
3 C 1 3 PO B
UTOI'O 18 23 100

YACTDB A Ilpu BeimonHeHuu 3amaHuii otoit yactu (Al- Al13) BbeiOepute TOJIBKO
OJIMH U3 YETHIPEX MPEI0KEHHBIX BAPUAHTOB OTBETA.
A 1. Ykaxute HOMEp NepHoJia U IPYMIbl, B KOTOPBIX PACIOI0KEH KPEMHUI

D) IL, IV )L, IV 3) V,1I 4) 11, I
A2.0011ee KOJIMYeCTBO JIEKTPOHOB B aTOME XJIOpa
1)8 2)7 3) 35 4) 17

A 3.3apsan sapa atoma Mariusi 1 €ro OTHOCHUTENIbHAsI aTOMHAsI Macca.

1)+39;12 2)+12;24 3)24;+ 19 4)2;+24+12; 24

A4. Hemerannuueckue CBOMCTBA y AJIEMEHTOB A TpyIIl YCUINBAIOTCA

1)  cneBa HampaBO M B Tpylmnax CBEpXYy BHHM3 2) cIpaBa HajeBO U B IpyIIax
CBepXy BHM3 3) clpaBa HaJIeBO U B Tpymmnax CHU3Y BBepX 4) cjeBa HalpaBo U B
rpynnax CHM3y BBEpX

AS5.B KakoM psily XMMUYECKHUE 3JIEMEHThI PACIOJIOKEHBI B MOPSAJIKE BO3PACTAHUS UX
aTOMHOTO paauyca?



1)Na, Mg, Al,Si 2)Li,Be,B,C 3)P,S,CLLAr 4)F,O,N,C
A6.YHucmo HeWlTpoHOB B anpe atoma39K paBHO
1)192)203)394)58 A7.B kakoM psjly HAXOJSTCS TOJIBKO HEMETAJUIbI:
1)S,O,N,Mg 2)N,O,F,H 3) Fe, Cu, Na, H 4) Na, K, Cu, Ca
A8.B xakoM psiiy 3amucasbl (pOpMyJIbl BEIIECTB TOJBKO C KOBAJIEHTHOW MOJSPHOM
CBS3bI0?
1)CI2, NH3, HCI1 2) HBr, NO, Br23) H2S, H20, S84) HI, H20, PH3
A9.Kpucrtammmdyeckyio CTpyKTypy, IOJOOHYIO CTPYKTYype ainmasza, UMeeT
1) xpemuesem Si02 2) okcup Hatpus Na20 3) okcun yraepona (II) CO 4) Genwiid
dbocdop P4
A10.Kakue u3 yTBEpXXJACHHUU O AMCCOIMAIIMM OCHOBAaHMM B BOJHBIX pPacTBOpax
BEpHBI?
A.OcHOBaHUSI B BOJIE€ JAMCCOIMUPYIOT HAa KAaTHOHbI MeTayia (WM TMOJOOHBIM UM
katnoH NH4+) u ruppokcun anvonsl OH-. b.Hukakux npyrux aHMOHOB, KpOMe
OH—, ocHOBaHUsIHE 00PA3YIOT.
l)BepHO TONIBKO A2) BepHO TONBKO b 3) BepHbl 00a yTBEpKACHUS 4) o0a
YTBEPIKJEHUSI HEBEPHBI
Al1l.Kakas U3 npuBeIeHHBIX peaKIUi HE OTHOCUTCS K pPEaKLMsIM HOHHOTO 0OMeHa?
1)Ba(NO3)2 + Na2S0O4= BaSO4+ 2NaNO3
2)KOH + HCl= KCl + H20
3)2KMnO4= K2MnO4+ MnO2+ O2
4)Li2S0O3+ 2HNO3= 2LiNO3+ H20 + SO2
A12.ToabKO OKHUCIUTENBHBIC CBOMCTBA MPOSBIISIET
l)cynbdun Hatpus 2) cepa 3) cepHas kuciaora 4) cynbQUT Kaaus
A13.Ha cMemienre xumuieckoro papHoBecus B cucteMe N2 + 3H2  2NH3 + Q ne
OKa3bIBAaCTBIUSIHUS
| )nmoHm>xeHne TemnepaTypbi2) MOBBIIICHUE JIaBiIeHUS 3)yJajieHue aMMHaKa U3 30HbI
peakunn4) NpUMEHEHHE KaTaau3aTopa
Yacte B OtBerom k 3aganusMm yactu B sBnsercs Habop mudp wnum uyucio B
3agaHusix B1-B4 Ha ycTaHOBIEHHME COOTBETCTBUSI K KaXAOM MO3UIUMU MEPBOTO
cToJ01a moAdepuTe COOTBETCTRYIOUIYIO MMo3ulMi0 BToporo. (L{udpsl B oTBeTE MOTyT
MOBTOPSTHCA).

Bl.YcranoBuTe COOTBETCTBHUE MEXAY Ha3BAaHHMEM XMMHUYECKOTO COCIUHEHUS U
BUJIOM CBSI3M aTOMOB B 3TOM COEJIMHEHUHU.

HA3BAHUE COEJAMHEHUA BUJI CBA3U
A)IUHK 1 )uonnas
b)azot 2)MeTajinuecKas
B)ammmak 3)KoBaJICHTHAS MOJISIpHAs
[")xnopua KanbIus 4)KoBaJICHTHAsI HEMOJISIpHAs
B2. 50 r caxapa pactBopunu B 100 r Bombl. MaccoBass nons caxapa B
IIOJIy4YE€HHOM pacTBOPE paBHa %. (OTBeT 3aNMIINTE C TOUHOCTHIO A0
1IEJIBIX ).

B3.YcraHoBUTE COOTBETCTBHE MEXKAY YPABHEHUEM DPEAKUHUHU U BEIIECTBOM-
OKHCJIUTEIIEM, YYaCTBYIOIIMM B JAHHOW PEAKIIUU.

YPABHEHME PEAKIIMHU OKUCJIMTEJIb

A)2NO + 2H2= N2+ 2H20 1)H2




Bb)2NH3+ 2Na = 2NaNH2+H?2 2)NO

B)H2+ 2Na = 2NaH 3)N2

[N4NH3+ 6NO = 5N2+ 6H20 4)NH3

B4.YcTanoBuTe COOTBETCTBHE MEXKY COJBIO U PEAKIMEN Cpelibl B €€ BOJHOM
pacTBope

COJIb PEAKIWA CPE/IbI
A)uutpar Oapus 1)xucnas

b)xnopun xenesa(1ll) 2)HenTpanbHas
B)cynbdar ammonus 3)menounHas
IMamneraT xanus

Yacts C ( OTBET 3aMMIIUTE C TIOJHBIM O0BICHEHUEM )

UTo Takoe CKOPOCTh XMMHUYECKON peaKIiu, OT KakuX (PaKTOpOB OHA 3aBUCHT,
npueaute mpuMepsl w3 skmsuu( [TPUPOJIHBIX SBJIEHWM, BBITA JIFOJEM,
I[TPOMBIIIIEHHOCTN)

JdemoBepcusi KOHTPOJIbHOW padorbl mo TemMam «MeTtawab» H
«HemeTasibi»

B pabGote BbIfeNEHBI ABE YaCTH, KOTOPBIE Pa3IMYalOTCs MO COJCPKAHUIO U
CTETIEHU CIIOHOCTH BKJIFOUYA€MbIX B HUX 3aJaHUI.

YacTte A BKIIIOYAET 6 3aJlaHuil ¢ BHIOOPOM OTBeTaBhINOTHEHNE 3TUX 3aaHUN
MO3BOJISIET OLIEHUTD MOATOTOBKY ydyaluxcs Ha 0a30BOM YPOBHE.

Yacts B Bkmouaer 1 3amanus (ypoBEHb IMOBBIIIEHHOW CIIOKHOCTH ) Ha
COOTBETCTBHUE.

Yacte C Brmtouaer | 3aganHue ( ypOBEHb BBICOKHM ) , 3aJlaHUE C MOJHBIM
00BSICHEHUEM.

Pacnpenenenne 3amanuii pa®OTHI MO YacTsAM:YCIIOBHBIE  O0O3HAYCHHMS:
VYpoBens cioxHOCTH: b — 0a30BbIl  ypOBEHb CIIOKHOCTH, Il —MOBBIIIEHHBIH
ypoBeHb, B — BbicOkuM ypoBeHb Tun 3amanua: KO — kparkuit orBer, PO — ¢
Pa3BEPHYTHIM OTBETOM.

Ne Yactb Hucio MakcumaneHsii | Tun YpoBeHb

paboThI 3a1aHUI MIEPBUYHBIN 3a1aHus CJI0KHOCTH
oasn

1 A 6 6 KO b
B 1 2 KO 110

3 C 1 3 KO B
HNTOI'O 8 11 100

Al. BeuiectBOM, B KOTOPOM BAJICHTHOCTh XPOMA HAMBBICIIASA, SAIBJISIETCS

1) CrOs; 2) Cr,0s5 3) CrO ; 4) CrCls.

A2. CoenriHeHHEM C KOBAJIEHTHOM MOJISIPHOM CBSA3bIO SIBJISIETCS

)Ny ; 3) CCly;

2) CuO; 4) NaCl.

A3. Ilpu B3aUMOACHCTBIM PACTBOPOB KAKHUX BelIeCTB 00pa3yeTcs: 0CaA0K?
1) CuO u NaOH;

2) BaCl, u HxSOy;



3) NaCl u Ag,S;
4) FePO4 u KOH.
A4. JnexkTpoHHo# popMy10ii HEMeTAJL1a, KOTOPBI 00pa3yer Jeryyee
BoaopoaHoe coenuHenue RH;, saBiasiercs
1) 1S*2S%2P?%
2) 1S*28%2P?;
3) 1S°2S°2P%;
4) 1S°2S%2P°,
AS. O0mHM CBOHCTBOM METAJIOB SIBJISIETCHA
1) aToMHas KpucCTAIIIMYECKAs PEIIETKA;
2) yBEJIMUYECHUE XUMUYECKOW aKTUBHOCTH CJIEBA HAIIPABO B PSA/ly AKTUBHOCTH;
3) MIaCTUYHOCTb;
4) HeOOJIBIIION pagnuyC aToMa.
A6. B kakoM psiy 3alIMCaHbI PeareHThl AJIfl OCYIIeCTBJIEHUS CXeMbI
npeBpalieHnin
P— P,0Os — H;POs— Ki;PO4?

1) Oz, HzSiO3,KOH;
2) Oz, HzO, KCI;

3) 0., H,0, K»S0;
4) 0,, H,0, KOH.

B1. YcranoBuTte cOOTBEeTCTBHE MEKIY YUCJIOM MPOTOHOB B ATOMEe XUMHY€ECKOT0
3JieMeHTa U (pOPMYJIOH ero JieTy4ero BOJOPOAHOI0 COeINHEeHMS .

A)14; 1) HuR;
B) 33; 2) HR;
B) 8; 3) RHy;
T) 53. 4) RH..

B2. Cmech maruus 1 okcuaa maruusi maccoi 10 r oopadoram u30bITKOM
COJISIHOM KUCJa0ThI. Beiaeaniics raz oobemom 8,96 j1 (H.y.). Onpenenure
MAacCCOBbIE 10J1H KOMIIOHEHTOB CMECH.






