MYHHUIHUITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJIEHUE
KJIMMOBCKAS CPEJHASA OBINEOBPA3OBATEJIBHASA HIKOJIA Ne2

AHHOTanuA K padoueii mporpamme
yueOHOro npeamera « XuMHus)

Pabouas nmporpamMma yueOHOTO TipeaMeTa «XUMHUsD» 00s3aTeNIbHON MpeaMeTHON obnacT «EcTecTBeHHO-HAayuHbIE
MPEeIMEThD» SBIISETCS YaCThbIO OCHOBHOW 00pa30BaTelIbHON MporpamMmbl cpefaHero odmiero odpaszosanus (OOIlI COO)
MBOY Kmmmorckoit COL Ne2, pa3paborana B coorBeTcTBUH ¢ MyHKTOM 18.2.2 ®I'OC COO Ha ocHoBe DenepanpHOI
paboueii mporpaMMsl IO XUMHHK U peanuzyeTcs 2 roga ¢ 10 mo 11 knace.

Pabouas mporpamma paszpaboTaHa y4YUTEISIMH XHUMHHU LIKOJBI C HCIoib3oBaHueM «KoHcTpykTopa pabounx
nporpaMm» caiira «Exnnoe conepikanue o0uiero o0pasoBaHusa» B cOOTBeTCTBUM ¢ IlonoxeHnem o pabounx mporpaMmax
W OIpenensieT OpraHu3alii0 0Opa3oBaTENbHON AEATEIBHOCTH YUYUTENs B INKOJE 1O NpeaAMeTy «Xumus». Pabouas
IpOrpaMMa COJIEPIKUT CICLYIOLINE CTPYKTYPHBIE 3JIEMEHTHI:

-[IOSICHUTEIIBHYIO 3aIIHCKY;

-00IIyI0 XapaKTePUCTHKY YIeOHOTO MpeaIMeTa « X UMHS»;

-LIEJT1 U3YYCHUS YIeOHOTO MpeaIMeTa « X UMHS»;

-MeCcTO y4eOHOro mpeaMeTa « XUMHS» B YIeOHOM TUTaHE;

-coJiepKaHne y4eOHOTO npeameTa « XuMHUsy;

-IJIaHUPYEMBIC PE3YJIbTAaThbl (HI/I‘IHOCTHBIC, METapPpCIMETHBIC 1 HpeI[MeTHble);

-TeMaTH4ecKoe IJIaHNpoBaHue, chopMupoBaHHOEe ¢ yUEToM paboueil mporpaMMbl BOCIIMTAHUS U BO3MOXKHOCTBIO
ucnonb3oBanus IOP/ILIOP.

Pabouas mporpamma oOcyxnaeHa Ha 3aceganud [IIMO yunTeneil ecTecTBEHHBIX HMPEAMETOB WIKOJBI, MPUHSITA
pemrerreM menarormdeckoro coBeta (mpotokod Nel or 30.08.2024r.), yreepxkaena npukazom o MbOY KmumoBckoit
COLL Ne2 Ne99 ot 30.08.2024r. B xagectBe yactu conepxkanus OOII COO

Ha ocHoBe manHOW mnporpammbl yuurteneMm paspabateiBactcss KTII B coorBerctBuu ¢ IlomoskeHmem o
KaJICHIapHO-TEMaTHYECKOM TUIAHMPOBAaHUH 10 Y4eOHOMY mpeamery, Kypcy, monymo. KTII paccmartpuBaercss Ha
3acenanuu [IIMO u cornacyercsd ¢ 3amecturenieM o YBP.

Brpinucka
U3 OCHOBHOW 00pa30BaTe/ibHOI MPOrpaMMbl CpPeIHero o01ero 0o0pa3oBaHus

PABOYAS ITPOI'PAMMA
yueOHOro npeamera « XuMHs»
s o0yqarommxcs 10-11 kaaccos
(0a30BbIii YpOBeHbD)

CPOK peajm3anuu 2 roaa

Brinucka BepHa

JupexTop nIKoJsl: 38

( KaumoBcxan
COL Mo 2




HOACHUTEJIBHAS 3AIIMCKA

[IporpamMMa 1Mo XMMHH Ha YPOBHE CpeHEro 00Iero oopa3zoBaHus pa3paboraHa Ha ocHOBe DellepabHOro 3aKOHA
oT 29.12.2012 Ne 273-®3 «O06 obpazoBannu B Poccuiickoii ®enepaunny, TpeOOBaHHH K pe3ydbTaraM OCBOCHUS
(dhenepanbHON 00pazoBaTeIBLHON TporpaMMbl cpemnero oomiero obpaszoBanus (POII COQO), mpencraBiIeHHBIX B
@denepansHOM TOCymapcTBeHHOM obOpazoBartensHOM ctanmapre COO, ¢ yuérom Konmenmunu mpernonaBaHusl y4eOHOTO
npeaMmera «XuMmus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoir ®Penpepauuy, peamu3yloUIMX OCHOBHBIC
o0pazoBarejbHbIe IPOTrPaMMbl, U OCHOBHBIX MONOXKEeHUH «CTpaTeruu pa3BUTHs BocnuTaHus B Poccuiickoit denepanyn
Ha niepuon g0 2025 roma» (Pacmopsokenne [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXOmOB K pa3paboTKe MporpaMMbl IO XUMHH, K OIpeAeieHHI0 oOmeil crparernn oOydeHwUs,
BOCIIMTAHUSI U Pa3BUTHA OOYdaIOMIMXCS CPeACTBaMHU ydeOHOro mpenmera «Xumusi» ans 10-11 kimaccoB Ha 6a30BOM
ypoBHE cocTaBmiM KoHmentyanbHble monokeHns OI'OC COO o B3anMOOOYCIIOBICHHOCTH IIeNed, COAep KaHws,
pe3ynbTaToB 00ydeHus M TpeOOBaHMH K YPOBHIO TOATOTOBKH BBITTYCKHHUKOB.

Xumuueckoe 00pa3oBaHHE, IOMy4aeMO€ BBIMYCKHHKAMU OO0Ie0o0pa30oBaTeIbHOW OpTaHU3aluu, SBISETCS
HEOTHEMJIEMOM 4acThi0 WX 00pazoBaHHOCTH. OHO CIY)KUT 3aBEPILAIOIINM STAaloM peaju3allid Ha COOTBETCTBYIOIIEM
eMy 0a30BOM YpOBHE KIIFOUEBBIX IEHHOCTEH, IPUCYITUX METOCTHOW CHCTEME XMMUYIECKOTO 00pa3oBaHMs. DTH IIEHHOCTH
KacaloTcsl TMO3HAHHsI 3aKOHOB NPHUPOJIBI, (OPMUPOBAHHS MHPOBO33PEHHUS M OOIIEH KyNbTyphl UeNOBeKa, a TaKke
HKOJIOTHUECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO W TpPUPOAHON cpene. Peammsyercs XuMuueckoe
oOpa3oBaHre OOy4YalOIMIMXCAd HA YPOBHE CpENHEro odmiero oOpa3oBaHHS CPEACTBAMH YUEOHOTO IMpenaMeTa «XHUMUs»,
CoJlep)KaHNe W MOCTPOCHUE KOTOPOTO OIPENENICHbl B MPOTpaMMe MO XUMHH C y4ETOM CHEIH(DUKUA HAYKH XUMHH, €€
3HAYEHUS B MO3HAHWW NMPHUPOJBI U B MaTEPUATBHON KU3HU OOIIECTBA, a TAKXKE ¢ y4ETOM OOIIUX IeNe U MPUHIIMIIOB,
XapaKTEepPHU3YIOIUX COBPEMEHHOE COCTOSIHUE CCTEMBI CpellHero oo1ero oopasosanus B Poccuiickoit deneparum.

XuMHA Kak 3JEMEHT CHCTEMBl €CTECTBEHHBIX HAyK HIPaeT OCOOyI pPOJIb B COBPEMEHHOW IIMBIIIM3AIINH, B
CO3JITaHMM HOBOW 0a3bl MaTepualbHON KyJabTyphl. OHa BHOCUT CBOW BKJIaJ B ()OPMUPOBAHHE PAOHAIBFHOTO HAYYHOTO
MBILICHHUS, B CO3JaHHE IETIOCTHOTO TMPEICTABICHUS 00 OKPYXKAIOIIEM MHpPE KaK O CIUHCTBE MPUPOJBI U YEIOBEKa,
KoTopoe (opMHpyeTcs B XMMHUU Ha OCHOBE IMOHHMMAaHHWS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MHUpPa, OCO3HAHUS
B3aMMOCBSI3U MEKAY CTPOCHHUEM BEUIECTB, X CBOMCTBAMH U BOZMOKHBIMHU 00J1aCTSIMH IPUMEHEHUS.

TecHo B3auMOJENCTBYSA C IPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTajla HEOTHEMJIEMOW YacThblO MHUPOBOH
KyJBTYpbI, HEOOXOIUMBIM YCIIOBHEM YCIIEIIHOTO TPYyJAa W XU3HU KaxJoro wieHa oOmectBa. CoBpeMeHHass XUMHUS KaK
HayKa CO3WJaTeNibHasA, KaK HayKa BBHICOKMX TEXHOJIOTWI HaIlpaBlIeHA Ha pelleHHe TII00aIbHBIX MPOOJIEM yCTONYHNBOTO
Pa3BUTHS YEJIOBEYESCTBA — CHIPHEBOM, SHEPIEeTHUECKOM, MUILEBOM, IKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B cootBercTBUM ¢ 0oOmIMMH TENSIMH W TPUHIUIAMH CpeIHEro oO0miero oOpa3oBaHWs COJEp)KaHUE IpenMeTa
«Xumus» (10-11 kmaccel, 0a30BBI ypOBEHb H3YYEHUs) OPHEHTHUPOBAHO NPEUMYIIECTBEHHO HAa OOMIEKYIHTYPHYIO
MOJITOTOBKY OOYYaIOUIMXCS, HEOOXOJUMYI0 MM JUIS BBIPAaOOTKM MHPOBO33PEHYECKUX OPUEHTUPOB, YCIIEHIHOTO
BKITIOYEHUS B KH3Hb COIMYMa, POJIOJKEHUST 00pa30BaHMs B Pa3IMYHBIX O0JIACTAX, HE CBS3aHHBIX HETOCPEICTBEHHO C
XUMUEH.

CocrapnstonmumMu  ripenMeTa «XUMHS» SBISIOTCS 0a30Bble Kypchl — «OpraHmdeckas xumus» u «OOmas u
HEOpraHu4yecKasi XUMHUs», OCHOBHBIM KOMITOHEHTOM COJIEP)KaHHSI KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUH M0 HEOPTaHWYECKON XMMHH (C BKIIFOUSHHEM 3HAHWA U3 00IIeil XuMHN) U opranndeckoil xumun. GopMupoBaHue
JAaHHOW CHCTEeMbI 3HAHWW TIPH WM3YYEHWU TpeaMera 00ecleyrBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCETO MHOT000Opa3us
BEIICCTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUH XUMUHU.

CrpykTypa conepxanusi KypcoB — «Oprannueckast Xumust» 1 «O0MIast 1 HeOpraHudecKasi XUMUs» chOopMHpPOBaHA
B IIPOrpaMMe 10 XMMHU Ha OCHOBE CUCTEMHOT'0 MOIX0Aa K N3YyUEHHIO yueOHOro MaTepHuaia u 00yciioBlieHa HCTOPUIECKU
000CHOBaHHBIM pPa3BUTHEM 3HAHWW Ha ONpEACNEHHBIX TEOPETHUYECKHX YPOBHsIX. Tak, B Kypce OpraHMYeCKON XUMHU
BEIIECTBAa PACCMATPHUBAIOTCS HAa YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPTaHUYECKHUX COEIMHEHUH, a TaK)Ke Ha ypPOBHE
CTEPEOXMMHUUECKUX U IEKTPOHHBIX MPEACTaBICHUI O CTpoeHuH BemecTB. CBeZeHnsT 00 N3y4aeMbIX B Kypce BEIIeCcTBax
Jal0TCS B PAa3BUTUHU — OT YIJIEBOAOPOJIOB JI0 CJIOKHBIX OMOJIOTMUECKH aKTHBHBIX cOelMHEHUH. B Kypce opranmueckoi
XMMHUU TIONYYaloT pa3BUTHE CGHOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOIO 00Iero o0Opa3oBaHHs TepBOHAYAIbHEIC
MPEICTABICHUS O XUMHUYECKON CBSI3H, KJIACCH(DMKAMOHHBIX NMPU3HAKAaX BELIECTB, 3aBUCHMOCTH CBOMCTB BELIECTB OT UX
CTPOEHHMSI, O XUMHUECKOMN peaKkiuu.

[Mox HOBBIM yriioM 3peHusi B mpeaMeTe «XHMHUs» 0a30BOTO YPOBHsI pacCMaTpUBACTCs U3yYCHHBIM Ha YPOBHE
OCHOBHOT0 00I1Iero o0pa3oBaHusi TEOPETUUECKUI MaTepral U (PaKTOJIOTHUECKUE CBEICHHS O BEIIECTBAX MU XUMHUECKON
peaknuu. Tak, B yacTHOCTH, B Kypce «OO0m1as u HeopraHu4eckast XuMHs» 00ydarolnMCs IPEIOCTaBIAETCS BO3ZMOXHOCTD
OCO3HATh 3HAYEHHE TMEPHOAMYECKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOAOJOTMYECKUX IMO3WULUH, TIy0)Ke MOHSTH
HCTOPHUYECKOE M3MEHEHHE (PYHKIIMH 3TOTr0 3aKOHA — OT 0000IIA0MICH 10 00BACHSIONICH U IPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHMN 0 BaKHEHMIINX BEIIECTBAaX, UX COCTABE, CTPOCHHUHU, CBOWCTBAX U MPUMEHEHUH, a TAKKE O
XMMUYECKUX PEaKIMAX, WX CYIIHOCTH W 3aKOHOMEPHOCTSIX MpOTEeKaHus aomosHsercs B Kypcax 10 m 11 xmaccos
JJIEMEHTaMH COAEP)KaHHA, UMEIOMIMMH KYJIbTYPOJOTHYECKHH M TPHUKIAIHON XapakTep. DOTH 3HAHHA CIOCOOCTBYIOT



MMOHMMAaHHWIO B3aMMOCBSI3W XMMHH C JAPYTUMH HayKaMH, PacKphIBalOT €€ POib B IMO3HABATENILHOM M MPaKTHYECKOM
NEeSTeTbHOCTH YEeJIOBEKa, CIIOCOOCTBYIOT BOCIHTAaHUIO YBaXCHHS K TMIpoIleccy TBOpYECTBa B 00JacTh TEOpHH U
MPAKTUYECKUX TPUIOKCHUNA XUMHHY, IIOMOTAIOT BHITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpo0iieMax, CBA3aHHBIX C XUMHEH, KPUTUIECKH OCMBICIMBATD HHPOPMAIIMIO W PUMEHSITH €€ IS TIOMOTHEHMs 3HAHUH,
pelIeHNsT MHTEJUIEKTYalbHBIX W JKCIEPUMEHTAIBHBIX HCCIIEOBATENLCKAX 3a/ad. B 1memoMm comepikaHue ydeOHOTo
npeamera «XWMHS» JAHHOTO YPOBHA HW3YyYEHHsS OpPUEHTUPOBaHO Ha (OPMHpPOBaHHE Yy  OOydaromuxcs
MHUPOBO33PEHUECKOH OCHOBBI Uil TMOHMMaHHS (Quiocopckux uaed, TaKUX Kak: MaTepualibHOE EIMHCTBO
HEOPTaHWYECKOTO W OPTaHWYeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM M CTPOCHHUEM,
MMO3HABAEMOCTh TIPUPOJIHBIX SIBICHWH MyTEM JKCIEpPUMEHTAa W PEIICHUS MPOTUBOPEUHA MEXIy HOBBIMU (pakTamu U
TEOPETUYECKUMH TPENNOChUIKAMH, OCO3HAHUE POJHM XMMHUHU B PELICHUH SKOJOTHUYECKHX MpoOieM, a Takke Mmpodiem
cOepeXeHNS PHEPTETHIECKUX PECYPCOB, CHIPHS, CO3TAHNS HOBBIX TEXHOJIOTHIA U MaTEPHAJIOB.

B murane pemreHus 3amad BOCIHTAHUWS, Pa3BUTHS W COIUAIIM3ANMN OOYYAIOIIMXCA TPHUHATHIE MPOTPAMMOM MO
XMMUU TOIXOABI K OMNpPEACNICHHIO COACpKaHUS W IOCTPOCHHs MpeaMeTa IpeaycMaTpuBaloT (OpMHUpPOBaHUE
YHUBEPCANBHBIX yUeOHBIX ICHCTBUHA, MMEIOMIKUX 0a30BOe 3HAUCHHWE MJIsl PAa3IUUHBIX BUAOB JESITEIBHOCTH: PEICHHUS
mpoOyeM, TIOWCKa, aHaau3a W 00pabOTKM WH(pOpMAIUN, HEOOXOMWMBIX IS TPHOOPETEHUS ONBITA IMPAKTHICCKOH U
HCCIIEI0BATENbCKOM AESITeNbHOCTH, 3aHUMAIOLIeH Ba)KHOE MECTO B TIOZHAHUH XUMHUH.

B mpakTuke mpenogaBaHus XMMUW Kak Ha YpPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs, TAaK U Ha YPOBHE CPEIHETO
o0rmiero oOpazoBaHUs, MIPH OMPEIEICHUN COJEPKATETFHON XapaKTEPUCTUKHU TeNIel M3ydeHHs TpeaMeTa HalpaBlIeHHEM
MEPBOCTENICHHON 3HAYMMOCTH TPAAWIMOHHO TPHU3HAETCS (QOPMHUpPOBAHWE OCHOB XMMHUYECKON HAayKd Kak o0JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, NMPAKTHYECKOH AEATENILHOCTH YEeNOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KynbTypbl. C METOAMYECKOW TOYKHU 3PEHUS TaKOH MOAXO[ K OTPEeAETCHHUIO [elel N3yUeH s TIpeMeTa SIBIISETCS BIIOJHE
OTIpaBIaHHBIM.

CornacHo JaHHOH TOYKe 3pEHUS TJABHBIMH LENSIMH W3Y4eHHUsS mpeaMmeTa «Xumus» Ha 6a3oBoMm yposHe (10 —11
KJI.) SBJISIFOTCS:

e (hopMHUPOBaHUE CUCTEMbl XUMUYCCKUX 3HAHUN KaK BaXHEHIICH COCTABIISIONICH €CTECTBEHHO-HAYUYHOW KapTUHBI
MHpa, B OCHOBC KOTOpOfI JIC)KAT KIIFOUCBBIC ITOHATHA, (I)YHI[aMeHTaJII)HI)IC 3aKOHbI 1 TCOPUU XMMHHU, OCBOCHUC
sI3pIKa HAYKH, YCBOCHHE W IMOHMMAaHWE CYIIHOCTH IOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMIICHHE C UCTOPUEH UX Pa3BUTHUS M CTAHOBIICHHS;

e (hopMHUPOBaHUE U PA3BUTHEC MPEICTABICHUN O HAYYHBIX METOJAaX IMO3HAHUS BEINECTB U XMMUYCCKUX PEAKIIHIA,
HEOOXOIUMBIX Il TPHOOPETEHUS] YMEHUH OPHUEHTHPOBATbCS B MHUpE BEIIECTB M XUMHYECCKHX SIBICHHH,
MMEIONINX MECTO B TIPUPOJIE, B IPAKTUIECKON U TIOBCETHEBHOM JKU3HU;

® pa3BUTHE YMEHHUIl U CIOCOOOB NEATEIHHOCTH, CBS3aHHBIX C HAOMIOACHWEM W OOBSICHEHHEM XHMHYECKOTO
AKCIIEPUMEHTA, COOIIOICHHEM TIPaBUil 0€30TIACHOTO OOpAIleHHs C BEIIeCTBAMHU.

Hapsiny ¢ atum, copepkaTenbHas XapakTepHCTHKA IeJied W 3a]ad W3ydeHHsl MpeMeTa B MporpaMMe 10 XUMHUH
YTOYHEHa M CKOPPEKTHPOBaHA B COOTBETCTBHH C HOBBIMH MPHOPUTETAMH B CHCTEME CpeaHero oOriero oOpa3oBaHMS.
CeroHs B IperoaBaHuy XMMHH B OOJIBIIEH CTETIeHN OTAaEéTCs MPEAIOYTEHNE TPAKTUIECKOH KOMIIOHEHTE COJepKaHHS
o0yuYeHHUs,, OPHUEHTUPOBAHHOW Ha TOJIrOTOBKY BBIMYCKHHKA OOIICO0pa30BaTE/IbHOM OpraHU3alliK, BJIAJCIONIECTO HE
Ha0OpOM 3HaHUH, a (YHKIIMOHAIBHON IPAMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHMSIMUA aKTHBHOT'O MOJYyUCHHUS 3HAHUH U
MIPUMEHEHUS X B peajbHOH KU3HU JJIS PEUICHHS MTPAKTHIECKUX 33]1a4.

B cBsi3u ¢ 3TUM TpU HM3Y4YEeHUH TpeaMeTa «XUMHS» JOMHUHHUpYIOIIee 3HAa4YeHHE MPUOOPETAIOT TaKue LEeNd U
3ajJauu, Kak:

amanranus 00ydJaromuXcs K YCIOBHSM JWHAMUYHO Pa3BUBAIONIETOCS MHpa, (OPMUPOBAHUE HHTEIUICKTYalbHO
Pa3BUTON JIMYHOCTH, TOTOBOH K CaMoOOOpa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSTENbHOMY HPUHITHIO TPaMOTHBIX
peIHeHI/Iﬁ B KOHKPETHBIX )KU3HCHHLIX CUTYallUAX, CBA3aHHBIX C BEHICCTBAMU U UX ITPUMCHCHUCM;

¢dbopmupoBaHue y 0O0ydaloOmMXcsS KIIOUEBHIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLMH), MMEIOLIMX YHHBEPCAJIbHOE
3HAUYEHUE U1 Pa3IUYHBIX BHUJOB JACATEILHOCTH: pelieHHs NpoOieM, MOHWCKa, aHaiu3a U 00paboTKH HHGOpMAaLuH,
HeO6XO]II/IMBIX JJIA HpI/IO6peTeHI/I$I OIlbITa ACATCIbHOCTH, KOTOpasd 3aHUMACT BAXKHOC MECTO B ITO3HAHUM XMMHUH, a TaKKC
JUISL OLEHKHM C TO3WIMH JKOJIOTHYECKOW Oe30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XWMHYECKHX IPOIECCOB Ha
OpTaHU3M YeJIOBEKa U MIPUPOAHYIO CPEY;

pa3BUTHE TIO3HABATEIHHBIX WMHTEPECOB, HMHTEJUIEKTyaJIbHBIX M TBOPYECKHX CHOCOOHOCTEH 00ydYaromIuXcCs:
CIIOCOOHOCTH CaMOCTOSITEILHO HpI/IO6peTaTI) HOBBIC 3HAHUA 110 XUMHUU B COOTBETCTBUU C )KU3HCHHBIMHN HOTpeGHOCTHMI/I,
WCTIONB30BaTh COBPEMEHHBbIE MH()OPMAIMOHHBIE TEXHOJOTUH UL MOWCKA M aHajlu3a y4eOHOH M HaydHO-TIOIyJISIpHON
WHPOPMALIUN XUMUYECKOTO COACP)KaHUs;

(dopMHpOBaHUE U PA3BUTHE y OOYYAIONUXCS ACCOIHMATUBHOTO M JIOTHYECKOT'O MBINUICHUS, HAOII0aTeIbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpBIE OCOOECHHO HEOOXOAWMBI, B YaCTHOCTH, NPH IUIAHUPOBAaHHUH W MNPOBEICHHUU
XMUMUYECKOr0 SKCIIEPUMEHTA;



BOCITUTaHWE Y OOyJarommxcs yOeKAEHHOCTH B TYMaHHUCTHYICCKON HANPaBICHHOCTH XMUMHH, €€ BaXHOW POJU B
peleHny TI00albHBIX TPoOJIeM paIOHANBHOTO TMPHPOJONOIB30BAHIS, TOMOIHEHUS! DHEPTeTHYECKUX PECYpCOB U
COXPaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHONICHHS K MPHUPOJIE U CBOEMY
3I0OPOBBIO, a TAKXKE MPHOOPETEHHS OMBITA MCIIONB30BAHUS MOMYUSHHBIX 3HAHUW I MPUHATHS TPAMOTHBIX PEIIeHUH B
CUTYaIUsIX, CBI3aHHBIX C XUMHYECKUMU SIBICHUSMHU.

B yueOHOM maHe cpemHero oOmiero oOpa3oBaHUs mpeaMeT «XuMmwus» 0a30BOTO YpPOBHS BXOJIUT B COCTaB
npeaMeTHON o0actu «EcTecTBeHHO-HAYYHBIC TIPEIMETHI.

OO0mee 9ucCiio 4acoB, OTBEACHHBIX ISl M3YYCHHS XMMHH, Ha 0a30BOM ypOBHE CpeIHEro oOmero oopazoBaHUS,
coctaBisieT 68 gacoB: B 10 kimacce — 34 gaca (1 gac B Hezemo), B 11 kimacce — 34 gaca (1 gac B Hemelo).

COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHMYECKAS XUMUSA

Teopernyeckue 0CHOBbI OPraHU4eCKON XMMHUH

IIpenMeT opraHu4eckoll XUMHM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYCHHE B IIOJyYCHUH HOBBIX BEIECTB H
MatepuaioB. Teopus cTpoeHHus opraHuyeckux coequHeHuid A. M. bytnepoBa, e€ ocHOBHbIE MonoxeHus. CTpyKTypHbIE
(dbopMynbl opraHuyeckux BemiecTB. ['omororus, u3omepus. XUMHYECKas CBS3b B OPraHUYECKUX COCIUHECHUSX —
OJIMHApHBIE U KPATHBIE CBS3H.

[IpencraBnenne o KiIaccCUpHUKANUKM OpPraHUYECKUX BemIeCcTB. HoMEHKIaTypa OpraHMYecKMX COCAMHEHHI
(cuctemaTHueckasi) ¥ TpUBHAJIbHBIE HA3BaHUS BAXKHEHIINX MpeACTaBUTENIEN KIaCCOB OPraHUYeCKHUX BEILECTB.

OKCcIepUMEHTAIbHBIE METO/IbI U3yUECHHUS BEIIECTB U UX IPEBPALICHUII: 03HAaKOMJIEHHE ¢ 00pa3LiaMi OpPraHu4YeCKUX
BEIIECTB U MaTepHajaM{d Ha UX OCHOBE, MOJCIHUPOBAHUE MOJIEKYJ OPTaHMUYECKHX BEIIECTB, HAOJIIOJCHUE U ONKCAHHE
JIEMOHCTPALMOHHBIX OMBITOB 10 MPEBPAIICHUIO0 OPraHUYECKUX BEUIECTB MpPU HarpeBaHuu (TUiaBlieHHe, OOyriIMBaHHE H
TOpeHHe).

YrieBoaopoasl

AJIKaHBI: COCTaB W CTPOEHHE, TOMOJIOTHYECKHH psf. MeTaH M 3TaH — MPOCTEHIINE MPEACTaBUTENH AJIKaHOB:
¢u3nueckue W XUMHUYECKHE CBOMCTBA (peaklMu 3aMellleHHss M TOPEHUs), HaXOXJICHWE B NpPUPOJE, MOIY4YeHUE W
MIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUH pAll. DTHIIEH U IPONUIIEH — MPOCTEHIINE MTPEICTABUTENN AIKEHOB!
¢usnueckue W XUMHYECKHE CBOWCTBA (peakUuu THUIAPUPOBAHMWS, TaJOTCHUPOBAHUWS, THJpATAllMW, OKHCJICHUS H
MOJIMMEPH3aLINH ), TTIOJIyUYeHHE U IPUMEHEHHE.

Ankanuensl: OyraameH-1,3 u metmnOyrtaaueH-1,3: cTpoeHHe, BaKHEWIIHME XWMUYECKHe CBOWCTBA (peakmus
nonumepusanun). [lonydeHne CHHTETHUECKOTO KaydyKa U Pe3HHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHUECKUH pAn. ALETWIEH — NPOCTEHINNil NpeacTaBUTENb
QJIKMHOB: COCTaB, CTpOEHHE, (HU3MYECKHE M XHMHYECKHME CBOWCTBA (peakUuM TUAPUPOBAHUS, TaJOT€HUPOBAHUS,
TUpaTalii, TOPEHHs ), IOJTyUYeHNEe U IPUMEHEHHE.

Apenbl. BeHson: coctaB, cTpoeHHe, (U3MUECKHE M XHMHUYECKHE CBOWCTBA (pEaklWy TaJIOTCHHPOBAHHS U
HUTPOBaHU), NOJIy4YEeHHE U MPUMEHEHHE. T0yon: cocmas, cmpoenue, usudeckue u Xumuyeckue ceoucmeda (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOJyueHue u npumeHerue. TOKCHYHOCTH apeHOB. | eHeTHueckas CBS3b MEXIY
YTIIEBOIOPOIaMH, MPUHAISKAIIUMH K PA3INIHBIM KJIacCaM.

[IpupoaHble WCTOYHHMKH YTiIeBONOpOoAOB. IIpuponublii ra3 u mnomyTHble HedTaHele ra3bl. Hedts u e
npoucxoxaeHre. CrocoObl nepepadoTKu He(TH: NEeperoHKa, KPEKUHI (TePMUYECKWH, KaTaTUTHUYECKH), MHUPOJIH3.
[ponykTel mepepaboTku HedTH, WX NPUMEHEHHE B MPOMBINUICHHOCTH M B ObITy. KaMeHHBIH Yroib W MPOAYKTHI €ro
nepepabdoTKy.

OKcIepUMEHTAIBHBIE METO/IBl M3YUYEHHs BEIECTB M MX MPEBPALeHUH: 03HAKOMIIEHHE ¢ 00pas3laMu IIacTMacc,
KaydyKoB H pe3uHbl, KoJuekinuu «HedTb» ©  «YTOmby», MOJIENHpPOBAHWE MOJIEKYN YIJEBOJOPOJOB U
raJIoreHONPOU3BOTHBIX, TPOBEACHNE IPAKTHYECKON PabOTHI: MOITYYEeHNE ITUIICHA U N3yUEHHE €r0 CBOMCTB.

Pacuérnble 3anaumn.

Brruucnenus mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00b&Ma, KOIUYECTBa MCXOIHOIO BEIECTBA WU
MPOJYKTa PEAKIMH M0 N3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJHOTO M3 HCXOIHBIX BEIIECTB MM IPOIYKTOB PEAKIIUH).

Kucaoponconep:kanue opranndeckue coequHeHUs!

[IpenenvHble OIHOATOMHBIE CHUPTHL. MeETaHON M 3TAHOJN: CTpoeHHUE, (PHU3MUECKUE M XHUMHUYECKHE CBOMCTBA
(peakMu ¢ aKTUBHBIMHM METaJlJIaM{, TaJIOT€HOBOAOPOJAMH, TOpEHHE), IpUMEHEHHe. BoJopoaHble cBA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JleHCTBHE METAHOJIA M 9TaHOJIA HA OPTaHMU3M YEIIOBEKa.




MHOroaToMHbIC CIUPTHL. OTHJICHIIIUKONL ¥ TIUIEPUH: CTPOCHHE, (QU3MUYECKHE W XHMHUYECKHE CBOMCTBa
(B3auMoJIeliCTBIE CO MIETOYHBIMH METajulaMH, KaueCTBEHHAs pPEaKIHusd Ha MHOTOATOMHBIE criHpThl). JleiicTBue Ha
OopraHu3M yenoBeka. [[puMeHeHre TIUIEepUHa U ATUICHTIIUKOJIS.

deHoI: cTpoeHNe MOJIEKYIbI, (PH3HUecKrne M XUMHYEcKne CBOUCTBa. ToKCHYHOCTh (heHomna. [Ipumenenne deHoma.

Anpnerunsl u kemorsl. DopMaabaeru, aleTaabAerua: CTpoeHue, (pr3rmdeckre 1 XUMUYeCKie CBONCTBA (peaKIiuu
OKHCJICHHUSI 1 BOCCTAHOBJICHHSI, KAUECTBEHHBIC PEAKIIH), TOTYICHNUE U TPUMECHEHHE.

OnHOOCHOBHBIE TIpe/ICbHBIC KAPOOHOBBIE KUCIOTHL. MypaBbHHAs M YKCYCHAs! KUCJIOTHI: CTpOeHHE, (hHU3NIecKue U
XIMHYECKHEe CBOICTBa (CBOMCTBa, 0OmIMe A Kilacca KUCIOT, peaknus STepru(ruKamnun), MOTyYeHHEe W TPUMEHEHHE.
CreapuHOBasi M OJIEMHOBAs KHUCIIOTHI KakK IPEICTAaBUTENH BBICHINX KapOOHOBBIX KHCIOT. MBUIa KaK COJNH BBICIINX
KapOOHOBBIX KHCIJIOT, MX MOIOIIIEe JIeHiCTBHE.

Crnoxxable 3(hUPBI Kak TPON3BOAHBIC KAaPOOHOBBIX KHCIIOT. [ Haponm3 ciaoKHbEIX 3upoB. XKupsel. ['maponns kupos.
IIpumenenue kupoB. bruosorudeckas poyb >KUPOB.

VYraeBoapl: cocTaB, KiacCH(HKALuUs YyrieBoAOB (MOHO-, AW- W Mojucaxapunel). [Jroko3a — mnpocTedmuii
MOHOCaxapHul: OCOOEHHOCTH CTPOCHHUS MOJEKYNbl, (U3NYeCKHe W XWUMHUYECKHE CBOWCTBa (B3aMMOJEHCTBHE C
ruapokcunoMm Mmenu(ll), okuciienne aMMradHBIM pacTBopoM okcuma cepedpa(l), BoccraHoBIeHNE, OPOKEHHE TITIOKO3HI),
HaXOXACHHUE B MIPUPOAE, MPUMEHEHNE, OHnonornieckas poib. @otocunrtes. PpyKTo3a Kak H30Mep TIIIOKO3BI.

Kpaxman u wmemmono3a kak NpupojHble mnoiuMepbl. CTpoeHue Kpaxmaiga M Ie/untoio3bl. dusndeckue u
XIMHYECKHE CBOWCTBA KpaxMalia (THAPOIN3, KAYeCTBEHHAS PEaKIUs C HOJAOM).

OKCIIepUMEHTaIbHBIE METOABl M3y4YeHHs BEIIECTB M WX MPEBpAIICHUH: MPOBeACHHE, HAOMIOJACHNE W OMHCAHUE
ACMOHCTPAIMOHHLIX OINBITOB: TOPEHUC CIHUPTOB, KAYCCTBCHHBIC PCAKIMUU OJHOATOMHBIX CIHMPTOB (OKI/ICJ'IGHI/IC 9TaHOJIa
okcupoM Meau(ll)), MHOroaTOMHBIX crnUpTOB (B3amMojeWcTBue TimiepuHa ¢ ruapokcuaom meau(ll)), ampmermmos
(okucnenne aMmMuadyHBIM pacTBopoM okcuaa cepedpa(l) u ruapokcumom mean(ll), B3anMomelicTBue Kpaxmaia ¢ HOJIOM),
MpoBeIeHNE PAKTUUECKON pabOThI: CBOMCTBA pacCTBOPA YKCYCHOW KHUCIIOTHI.

Pacuérneie 3anaun.

Brruncnennst mo ypaBHEHHIO XWMHYECKOH peaknuu (Macchl, 00bEMa, KOJMYECTBA WCXOIHOTO BEMISCTBA WIIH
MMpoAYyKTa p€aKlIuu 110 U3BCCTHBIM Macce, O6’béMy, KOJIMYCCTBY OJHOT'O U3 UCXOAHBIX BEIICCTB WX IMTPOAYKTOB peaKHI/II/I).

AzoTcoziepxalie opraHuuecKiue COSAMHEHHS.

AMHHOKHUCIOTHI Kak aMm(oTepHbIe OpraHWYecKhe CcoeAuHeHns . Duzndeckue W XUMHYECKHE CBOWCTBA
AMUHOKHCIIOT (Ha TpUMepe TIINIHA). bromornyeckoe 3HaueHne aMHHOKUCIOT. [lenTumbl.

benku kak OpUpOJHBIE BBICOKOMOJIEKYJISIPHBIE cOoeAvHEHMs. llepBuuHas, BTOpMYHAs U TPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKUE CBONCTBA OEIIKOB: THIPOJIH3, IEHATYpaIlisl, KaYeCTBEHHBIC PeaKIINU Ha OCJKH.

OKCllepUMEHTaIbHBIE METONBl HM3y4YeHHs BEIIECTB W WX TMPEeBpalllcHWHd: HAONIOJCHHEe W  OIMCaHHe
ACMOHCTPAIMOHHBIX OIIBITOB: JCHATYpalusd OeJIKOB ITpU Harp€BaHnu, IBETHBLIC PECAKIIUN 6eJ'IKOB.

BbicokomoliekyasipHbIe COeTHHEHNST

OCHOBHBIE TIOHATHSI XMUMHH BBICOKOMOJIEKYJSPHBIX COEIWHEHUI: MOHOMEp, IMOIUMEpP, CTPYKTYPHOE 3BEHO,
CTETICHb TIOJMMEPH3AIlNK, CPENHAS MOJeKysapHas wmacca. (OCHOBHBIE METOIBl CHHTE3a BBICOKOMOJIEKYISPHBIX
COEJIMHEHUI — MOJTMMEPHU3aIIUs U MTOJTUKOHICHCAIIHSI.

DKCIepUMeHTaIbHBIE METOBI U3YYCHHUS BEIIECTB M UX MPEBPAIEHIH: O3HAKOMIICHHE ¢ 00pa3amMu IPUPOIHBIX H
HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KaydyKOB.

MexXIpeIMETHBIE CBSI3H.

Peanuzarnus MexnpenMeTHBIX CBSA3eH NMpH U3ydeHHH opraHndeckod xumuu B 10 kiacce ocymiecTBiIseTca uepes
HCIIOJIb30BAaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHIA, TaK U IMOHITHIH, SBISIONINXCS CUCTEMHBIMHU JIJIsI OTJACIBHBIX
MPEMETOB ECTECTBEHHO-HAYYHOT'O ITUKIIA.

OOmIre eCTECTBEHHO-HAYUHbIC IOHSATHUS: SBJICHUE, Hay4YHbIH (DAaKT, TMIIOTE3a, 3aKOH, TEOPHS, aHAIM3, CHHTE3,
KJaccu(uKays, IepHOANIHOCTD, HAOMIOACHUE, N3MEPEHHE, SKCIIEPUMEHT, MOICTINPOBaHHE.

@dusuka: MaTepus, SHEpPrusi, Macca, aToM, 3JEKTPOH, MOJIEKYJa, SHEPreTHUYECKUl YpOBEHb, BEILECTBO, TEIO,
06’béM, arperatHoe€ COCTOAHUEC BEIICCTBA, q)HBI/I‘IeCKI/Ie BCJIMYUHBI U €IUHUIIBI UX U3MEPCHHUS.

Buonorus: knerka, opranusm, 6uocdepa, 0OMEH BEUIECTB B OpraHU3Me, (OTOCHHTE3, OMOJIOTUYECKH AKTUBHBIE
BeliecTBa (O€JKH, YrIIeBOIbI, JKUPBL, (PEPMEHTHI).

I'eorpadusi: MuHEpaNbI, TOPHBIC TIOPOJIBL, TIOJIE3HBIE UCKOIAEMBIE, TOTLUTUBO, PECYPCHI.

Texnonorus: MUIICBBIE TPOAYKTBI, OCHOBBI PAallMOHAJIBHOI'O IMUTaHHWA, MOIOIMHUE CPCIACTBA, JICKAPCTBCHHBIC U
KOCMETHYECKHE MpernapaTsl, MaTepHalibl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA



TeopeTHyeckue 0CHOBbI XUMHHU

XUMHYCCKHH dieMeHT. AToMm. Snpo aroma, HM30TONBL. JDJEKTPOHHAS 000J0YKa. DHEPreTHUECKHE YPOBHU,
MOAYPOBHU. ATOMHBIE OpOMTanH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH paclpeieiIeHHs JJIEKTPOHOB IO OpPOHMTANISAM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX TIEPHOIOB. DIEKTPOHHASI KOH(DUTYpaIHs aTOMOB.

[Tepnomnueckmii 3akoH U Ilepmomnmueckas cuctema xummdeckux osnemeHtoB JI. M. MenneneeBa. CBs3b
nepuoanyeckoro 3akoHa u Ilepuoanueckoil cuctembl xuMudeckux neMeHToB [[. V1. MenpeneeBa ¢ cOBpeMEHHOM
TEOpHel CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMK MPOCTHIX
Y CIIOKHBIX BEIIECTB IO TPYIIaM U MeproaaM. 3HaueHHe MePHOANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHWMHYECKasl CBsI3b. BUABI XMMHYECKOH CBI3M (KOBaJeHTHAs HEMOJSpHAs W TOJSIpHAS,
WOHHAas, MeTajulndeckas). MexaHu3Mbl 00pa3oBaHMs KOBAJICHTHOW XHMMHYECKOW CBsI3M (OOMEHHBIM W JTOHOPHO-
aKmenTopHeIi). BomopomHas cBs3b. BalleHTHOCTh. DJEKTPOOTPUIATEILHOCTE. CTEIeHh OKUCICHUS. VIOHBI: KaTHOHBI H
AQHWOHBI.

BemectBa MONEKyNIIpHOIO M HEMOJIEKYJISPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa BEILECTBA. HIIbI
KPUCTAJUTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIIINYECKON PEIIETKH.

[lonsiTre o qucepcHBIX cucTeMax. MICTHHHBIE M KOJUIOMIHBIE pacTBOPEI. MaccoBas 0JIs BEIIeCTBa B paCTBOPE.

Knaccudukanms HeopraHmuecKux coeguHeHU. HoMmeHkIaTypa HeopraHnyeckux BemlecTB. | eHeTHyeckas CBS3b
HEOpPraHMYECKUX BEIIECTB, IPUHAAISKAITUX K Pa3IMYHBIM KIaccaM.

Xumuyeckas peaknus. Kiaccupukaiius XUMHYECKUX peakuii B HEOPTaHUIECKOH M OPraHWYeCKOW XUMUH. 3aKOH
COXpPaHEHUS MacChl BEIECTB, 3aKOH COXPAaHEHH U MIPEBPAIICHUS YJHEPTUN P XUMUIECKIX PEaKIIHAX.

CKkopocTh peakiuu, e€ 3aBUCUMOCTh OT paziauyHbIX (hakTopoB. OOpaTUMbIe peakinu. XUMHUYECKOe PaBHOBECHE.
@®akTopbl, BIUIIONINE HA COCTOSIHUE XuMudeckoro paBHoBecus. [Ipunnun Jle [larense.

OnexTponutuieckas aucconuanus. CuibHbIe W crnadplie AmekTponuThl. Cpefa BOJHBIX PacTBOPOB BEIECTB:
KHchasi, HeUTpasabHas, [eIoYHasl.

OKHCIUTETHHO-BOCCTAHOBUTENIBHBIE PEAKIIH.

DKCIepUMeHTaIbHBIE METOABI M3YYCHHUS BEUIECTB M MX IPeBpalleHHui: neMoHcTpanus Tadmui «llepuoandeckas
cucreMa XUMHYecKHuX dneMeHToB J[. M. MenneneeBa», nzyueHne Mojeneil KpUCTaJUIMYECKUX PEMIETOK, HAOMIOACHUE U
ONMCAaHHE JEMOHCTPAIIMOHHBIX U JIAOOPAaTOPHBIX OIBITOB (Pa3fiOKeHHE TIePOKCHAA BOAOPONA B MPUCYTCTBUH
KaTajan3aTopa, OMpeeNIeHHe CPeabl paCTBOPOB BEIIECTB C IMOMOIIBI0 YHHUBEPCAIBHOTO WHAMKATOPA, PEAKIIMH MOHHOTO
oOMeHa), IpOBeICHNE IPAaKTUIECKON paboThl « BiusHre pa3nyHbIX (PaKTOPOB HA CKOPOCTh XUMHYECKOH PEaKITumy.

PacuérHeie 3anaun.

Pacuérel mo ypaBHEHHSM XHUMHUYECKHX pEaKIWid, B TOM YHCIE TEPMOXHUMHYECKHE PACUYETHI, PACUETHI C
WCTIONIb30BAaHUEM ITOHITHS «MacCOBas JIOJISI BEIIECTBAY.

Heopranuyeckasi xumus

Hewmerannsl. Ilonoxxenne Hemeramios B Ilepuoanueckoii cucteme xumudeckux anemeHTos /. 1. Menneneesa u
0COOCHHOCTH CTpOeHUS aToMOB. DU3HUECKUE CBOMCTBA HEMETAIUIOB. AJLTOTPOIMS HEMETAIIOB (Ha IPUMEpPEe KUCIOPO/Ia,
cepsl, hocdopa u yriepona).

XuMHUYecKre CBOWCTBAa BAKHEHIIUX HEMETAJUIOB (TalOreHOB, cephl, a30Ta, Gocdopa, yriepoaa U KpeMHHUS) U HX
coeuHeHH (OKCHUI0B, KHCIOPOICOASPKAIUX KUCIIOT, BOJOPOTHBIX COSTMHEHUH).

[IpuMmeHeHne Ba)KHEHIIIMX HEMETAIUIOB M X COCTMHEHH.

Meramibl. Ilonoxkenune meramwioB B llepuogmueckoi cucreMe xumudeckux anemeHTtoB [I. M. MeHnpeneesa.
OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000JI0uek aToMoB MeTauioB. OOrmme Guznueckue cBoicTBa MeTaiyioB. CILiaBbl
METAJIJIOB. DJIEKTPOXUMUYECKUH Psii HANPSYKEHU METaJIIIOB.

XWMHYECKHE CBOWCTBA BAXXHEHUIIIMX METAJUIOB (HATPUH, Kamui, KalblUid, MarHuii, ajlfOMAHWN, ITUHK, XPOM,
JKeJIe30, MEJIb) ¥ MX COCTMHCHUMN.

OO6mue ciocoObl nmonyyeHus: MeTaiioB. [IpuMeHeHre MeTallIoB B OBITY M TEXHHUKE.

OKCNepUMEHTaIbHBIE METOJbl M3YYEHHUs BEIIECTB M HX IPEBPALICHUN: H3ydeHHE KoJuleKuuu «Metamisl u
CIUIaBBD», 00PA3I0B HEMETAIUIOB, PElICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4, HAOJF0/ICHE W OTIMCaHUe IEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OIBITOB (B3aWMOJEHCTBHE TUAPOKCHAA AJIOMHUHHUS C PAaCTBOPaMHU KUCIIOT M LIeNOYel, KaueCTBEHHBIE
peaxkyuy Ha KaTHOHBI METAJLIOB).

Pacuérneie 3anaun.

Pacuérer maccer BemecTBa win 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIECTBA, MAacCe MU 00bEMY OJHOTO
U3 yYacCTBYIOIMX B PEAaKIMU BEIIECTB, pacyEThl Macchl (00BEMa, KOIMUECTBA BELIECTBA) MPOAYKTOB PEAKLIMH, €CIIH OJIHO
13 BEUICCTB UMECT ITPUMECH.

XuMHS U JKM3Hb

Ponp xumun B 00ecrieYeHUH 3KOJIOTUYECKOM, YIHEPreTHIECKON M MUIIEBOH 0e30MacHOCTH, Pa3BUTHH MEIWIMHBL
[TonsiTHe 0 HayYHBIX METO/AX ITO3HAHUS BEILECTB U XUMHUYECKUX PEAKIIIH.

[pencraBienus 06 0OMKX HAYYHBIX MPUHITUIAX TPOMBIIIICHHOTO OTYYEHUS BaKHEHIIINX BEIICCTB.



UenoBek B MUpE BEIIECTB U MAaTEPHANIOB: BAXHEHIITNE CTPOUTEIHHBIE MaTepHaIbl, KOHCTPYKIIMOHHBIE MaTepHAIIbL,
KpackH, CTEKJI0, KepaMHKa, MaTepraibl IS dJIEKTPOHUKH, HAHOMAaTEePHAaJIbl, OPTAHUYECKHE U MIUHEPAJIbHBIE yT0OOPSHMS.

XuMus W 310pPOBbE UEJIOBEKA: IMPaBHIIa KCIIOJNH30BAHUS JICKAPCTBEHHBIX MpENaparoB, MpaBuia 0OE30MacHOTro
WCTIONTF30BaHMS TIPETapaToB OBITOBON XUMHUH B IIOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzarust MEXNpeaIMETHBIX CBsI3€i Npu M3yuyeHWM OO0IIed W HeopraHuveckod xmmuu B 11 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHM, TaK M TOHSTUMN, SBJISIOIIAXCS
CUCTEMHBIMH IS OT/IENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBeHHO-HAyYHbIE TMOHATHSA: HAy4HbI (akT, THUMoTe3a, 3aKOH, TEOpHs, AaHalu3, CHHTES,
KJIACCU(UKAITHS, TEPUOAUYHOCTh, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBaHIE, U3MEPCHUE, SIBIICHUE.

dwu3mka: MaTepusi, SHEPTHs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PaJHOaKTUBHOCTD, MOJIEKYJIa,
JHEPreTHYECKUI YPOBEHB, BEIIECTBO, TEIO, 00BbEM, arperaTHOE COCTOSIHHE BEIeCTBa, (PM3NIECKUE BETMIHHBI U EIMHHIIBI
HX U3MEPEHUS, CKOPOCTb.

Buonorwust: kierka, opraHusM, 3KocucTemMa, ouochepa, Makpo- ¥ MUKPOIJIEMEHTHI, BATAMUHBI, OOMEH BEILECTB B
OpraHmu3Me.

I'eorpacdus: MUHEpabl, TOPHBIE MTOPOJIBI, MOJIC3HBIC HCKOMIAEMbIE, TOTUTUBO, PECYPCHI.

Texnomorusa: XuMHUUecKas MMPOMBIIIVICHHOCTh, MCTAJUIYprusd, IMMPOU3BOJACTBO CTPOUTCIIBHBIX MAaTCPUaAIOB,
CENIbCKOXO3SIMCTBEHHOE ~ MPOM3BOJCTBO, IHUINEBAass MPOMBIIUIEHHOCTh, (hapMameBTUYeCKass MPOMBIILIEHHOCTS,
MPOM3BOACTBO  KOCMETHYECKHX  TPENaparoB, MPOW3BOJICTBO  KOHCTPYKIIMOHHBIX  MaTEpHANIOB,  JIIEKTPOHHAS
MMPOMBIIIJIICHHOCTh, HAHOTECXHOJIOT'UH.

[UIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA [IPOI'PAMMEBI 10 XUMHWKU HA BA30BOM YPOBHE
CPEJHEI'O OBUIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

@I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOCHHS OOYYAIOMIMMUCS MPOTPAMM CPEIHETO OOIIero
o0pa3zoBaHusl (JIMYHOCTHBIM, METAaNpeIMETHBIM M NpeaMeTHbIM). HaydHo-meroaumueckodl OCHOBOM Ui pa3pabOTKu
TUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI MPOrpaMM CPEIHEro OOIIEro o0pa3oBaHUs SBIISETCS CUCTEMHO-AEATEIbHOCTHBIN
MOJIXO/.

B cooTBercTBHM € CHCTEMHO-IEATENBHOCTHBIM IMOJIXOJOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS
npeamera « XM Ha ypOBHE CPETHET0 00IIero 00pa30BaHus BbIICIICHBI CIIEAYIONINE COCTABIISIONIIE:

OCO3HaHHE OOYYAIOIIUMHCS POCCHIMCKOW T'paKIaHCKOH WICHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSITETLHOCTH M CAaMOONPEENECHUIO;

HaJIN4YME MOTHBALUK K 00yUYEHHIO;

LIEJICHAIIPABJICHHOE DAa3BUTHE BHYTPEHHUX YOEXJICHWH JIMYHOCTHM HA OCHOBE KJIFOUYEBBIX IICHHOCTCH U
HMCTOPUUYECKUX TPAIULINN 0a30BOM HAYKH XUMHUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYHalOMMXCS PYKOBOACTBOBATHCS B CBOCH IESTEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, IIPUCYITUMHU LIEJIOCTHON CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJINM4YUC MPABOCO3HAHUA 9KOJIOTHYECKOM KYJBbTYPbI U CIIOCOOHOCTH CTaBUThH EJIn U CTPOUTD )KU3HCHHBIC IJIaHbI.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XHMHUsD» TOCTUTAIOTCS B €AMHCTBE Y4€OHOM M BOCHHMTATENILHON
JESATENBHOCTH B COOTBETCTBUM C T'YMaHHCTUYECKHUMH, COLMOKYJIBTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH U
ujieallaMl POCCUHCKOr0 I'PakJIaHCKOTO oO1ecTBa, OPUHATBIMA B OOIIECTBE HOPMaMHU W TIPaBUJIAMH ITIOBEICHWSI,
CHOCOOCTBYIOIIMMH MPOLIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBIICHHSI IMYHOCTH 00Y4arOLIHXCS.

JInuHOCTHBIE PEe3yNbTaThl OCBOCHUS MPEIMETa « XUMHUS» OTPAKAIOT CHOPMUPOBAHHOCTH OMBITA MO3HABATEILHON 1
HpaKTquCKOﬁ ACATCIBbHOCTHN O6yanOHII/IXC$I 110 p€ain3anuu NMpUHATBIX B O6IlIeCTBe HCHHOCTCfI, B TOM YHCJIC B HAaCTH:

1) rpa:kiaHCKOro BOCIIMTAHUS:

OCO3HaHUSl O00y4YalOIIMMHUCA CBOMX KOHCTHTYLMOHHBIX TIpaB W OOA3aHHOCTEH, YBaKEHHs K 3aKOHY H
MIPaBOIIOPAIKY;

MpEACTABJICHUA O COLIMAJIBHBIX HOPMaAX U IpaBUJIaX MEXJINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOH TBOPYECKOW AEATEILHOCTH NMPH CO3JaHUU yYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
[TO3HAaBaTENbHBIX 33/1a4, BHIIOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHMMaTh W TPHUHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY W apryMEHTBl [IPYIHX IpH aHaju3e
Pa3NUYHBIX BUJIOB yUEOHOM AEATEILHOCTH;

2) NaTpUOTHYECKOr0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOIICHUS K HCTOPHYECKOMY ¥ HAyYHOMY HACIIEIUIO OTEYECTBEHHON XUMUY;



YBa)XEHHA K MPOIIECCY TBOPUYECTBA B 00IACTH TEOPHH U MPAKTHYECKOTO IPUMEHEHHUS XUMUH, OCO3HAHHUS TOTO, YTO
JNOCTW)KCHHS HAyKH €CTh pe3yJbTaT JIUTENBHBIX HaOMIOEHUH, KPOIOTIMBBIX OKCIIEPUMEHTAIBHBIX IIOHCKOB,
MTOCTOSTHHOT'O Tpy/la yYEHBIX U PAKTUKOB;

WHTEpeca W TO3HABATEIhHBIX MOTHBOB B TONYYEHHH W TIOCIEAYIONMEM aHalu3e WH(GOPMAIUH O TEPeIOBBIX
JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOI0 TIOBEJCHMS;

CIIOCOOHOCTH OIICHMBATH CHUTYAIUH, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSMU, I IPUHIMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHPYACh HAa MOPAIFHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHHE M TMOCTYIKM CBOMX TOBapHILIEH C MO3UIMHA HPaBCTBEHHBIX M MPABOBBIX
HOPM M OCO3HAHHE MOCIEICTBUI 3THX MOCTYIIKOB;

4) ¢popMupoBaHus KyJIbTYPbI 310POBb:

MOHUMAaHUS LEHHOCTEH 37I0POBOTO M 0€30MacHOro o0pasa XKHU3HH, HEOOXOTUMOCTH OTBETCTBEHHOT'O OTHOILICHHS K
cOOCTBEHHOMY (PU3UUECKOMY U MICUXUYECKOMY 3/10POBbIO;

COOFO/IEHUsI TIpaBWJI 0e30MMacHOro OOpalleHus] ¢ BellecTBaMU B OBITY, MMOBCEIHEBHOW XU3HH W B TPYIOBOH
NeSITENIHOCTH;

IMOHMMAaHUA IEHHOCTU IMpaBUJI HUHAUBUAYAJIBHOTO W KOJIJICKTUBHOI'O 6C3OHaCHOFO IMMOBCACHUA B CUTyalUudX,
YTPOKAIOIIHX 37I0POBBIO H )KU3HU JIIOJICH;

OCO3HAHUS TIOCIECTBUI U HEMPHUATHS BPEIHBIX MIPUBBIYEK (YIIOTPEOICHUS alIKOTOJIsl, HAPKOTHUKOB, KYPSHHS);

5) TpynoBoro BocniuTaHus:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B YYe0OHO-MCCIIEOBATENhCKON NEeATENFHOCTH, OOIIECTBEHHO TIOJIEe3HOMH,
TBOPUYECKOH U APYTUX BHIAX ACSITEIHHOCTH;

YCTAaHOBKHM Ha AKTHBHOC Y4YaCTHC B PCHICHUH IMPAKTHUYCCKUX 3ajay COHI/IEIJ'II)HOI\/'I HaIlpaBJICHHOCTH (B paMKax
CBOETO KJIACCa, IIKOJIBI);

WHTEpeca K MPAKTUIECKOMY H3YYEHHWIO0 TPOQECCHi pa3inyHOrO Pojaa, B TOM YHWCIIE Ha OCHOBE MpPHUMEHEHHS
MPEAMCTHBIX 3HAHUH 110 XHUMHH,

YBaXXEHUS K TPYLY, JHOJAM TpyAa U pe3ynbTaTaM TPYIOBOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBUAYAIBbHON TpaeKTopuu oOpa3oBaHms, Oymymed mpodeccuu u
peanm3anuy cOOCTBEHHBIX KU3HEHHBIX TUTAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTENH K XUMUU, HHTEPECOB U
notrpeGHOCTEH 00IIeCcTBa;

6) 3K0J10rU4YeCcKOro BOCIIUTAHMS:

AKOJIOTHYECKH I1e7IeCO00Pa3HOr0 OTHOIIICHUS K TIPUPOJIE, KaK NCTOYHUKY CYIIECTBOBAHUS )XKU3HHU Ha 3eMIIe;

MOHUMaHUsA TJI00aJILHOTO XapakTeépa JSKOJOTrHYCCKUX HpO6J’I€M, BJIMAHUA DOKOHOMHUYECKUX TMIPOLECCOB Ha
COCTOSIHUE MPUPOJTHON U COLUATIBHOU CPEJIbI;

OCO3HaHUSl HEOOXOIMMOCTH WCIIOJIb30BaHUS JIOCTIDKEHUH XUMHH JUIA PENIeHHWs BOIPOCOB PAIMOHAIBEHOTO
MIPUPOIOTIONH30BAHHUS;

AKTHBHOTI'O HENPUATHS ACUCTBUM, IPUHOCAIIUX BPEX OKPYKAIOIIEH INPUPOIHON Cpele, YMEHUs POTHO3UPOBATh
HEeOJIarONMpPHUATHBIE YKOJIIOTUIECKHE MTOCIIEICTBUS IPEINPUHUMAEMBIX JeHCTBUN U MPEIOTBPAIIATh HX;

HAIAYUS  Pa3BUTOTO  JKOJOTHYECKOTO  MBIIUICHUS, OJKOJOTHMYECKOH KYyJbTYpHl, OIBITa JSITEILHOCTH
SKOJIOTHUYECKOMN HaIlpaBJICHHOCTH, YMCHHA PYKOBOJACTBOBATHLCA HWMU B HO3H3B3T€HBHOI71, KOMMYHHKaTHBHOﬁ u
COLIMANTLHOM MPAKTHKE, CIIOCOOHOCTH Y YMEHHS aKTHBHO NMPOTHUBOCTOSTH UIC0JIOTHH XeModoouu;

7) HEHHOCTH HAYYHOI0 IIO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HayKH W
OOIIIECTBEHHO! TIPAKTHKH;

MOHUMaHUS creu()UKH XUMHM KaKk HAyKH, OCO3HaHUs e€ poju B (OPMHUPOBAHUHM PAUOHAIBLHOIO HAYYHOTO
MBILUICHHUS, CO3JaHUU IIEJIOCTHOTO IMPEACTABICHUS 00 OKpY)KalolleM MHUpE Kak O €IMHCTBE NPUPOJBI U UEIOBEKa, B
MMO3HAHWH TTPUPOTHBIX 3aKOHOMEPHOCTEH U PeIIeHnH PoOIeM COXpaHeHHS TPUPOTHOTO PABHOBECHUS;

yOexn1€HHOCTH B 0COOOM 3HAYMMOCTH XWMHHM [yl COBPEMEHHOW UIMBHJIM3ALMU: B €€ TyMaHHUCTUYECKOU
HaIpaBJIEHHOCTH M Ba)KHOH POJIM B CO3AaHUHM HOBOW 0a3bl MaTepUabHOW KYJIBTYpPBI, PELICHUH II100aibHBIX MpolieM
YCTOWYHMBOIO Pa3BUTHS 4YEJOBEUSCTBA — ChIPhEBOM, SHEPreTUUECKOM, MHIINEBOW M 3KOJIOTMYECKOW OE301MacHOCTH, B
Pa3BUTHN MEIUITUHBI, 00ECTICUeHHH YCIOBUH YCIEITHOTO TPY/Aa W SKOJOTHYECKH KOM(MOPTHOM JKMU3HU KAXKJOTrOo UiieHa
0011eCTBA;

eCTeCTBeHHO-Hay‘IHOﬁ T'paMOTHOCTHU: IMIOHUMaHUA CYITHOCTH METOJ0B IMO3HAHUSA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX
HayKaX, CHOCOOHOCTH WCIOJB30BaTh MOIyYaeMble 3HAHUA I aHaIn3a M OOBSICHEHUS SIBICHUH OKPYKAIOIIETO MHUpa U
MPOUCXOSAIIMX B HEM H3MEHEHHUH, yMeHHs JenaTb OOOCHOBaHHBIC 3aKJIIOUCHHMS HAa OCHOBE HAay4yHbIX (DaKTOB MU
HMMEIOUTNXCS JaHHBIX C LIENbIO MOIY4YE€HUs JOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOATENIBHO MCIIOJb30BaTh XUMHMYECKHE 3HAHMS UL DPELICHUs MpoOjeM B PpeaslbHBIX
KU3HEHHBIX CUTYallUsX;
MHTepeca K TTO3HaHUIO U HCCIIE0BATENbCKON AEATENbHOCTH;
TOTOBHOCTH M CHOCOOHOCTH K HENPEPhIBHOMY OOPa30BaHMIO M CaMOOOpPAa30BaHUIO, K AKTHBHOMY IIOJIYYEHHIO
HOBBIX 3HaHMH 110 XUMHH B COOTBETCTBUH C )KU3HEHHBIMU IOTPEOHOCTAMY;
HWHTEpeca K 0OCOOCHHOCTSIM Tpy/a B pa3iIM4YHbIX cepax npodeccHoHaIbHOH AesITeTbHOCTH.
METANPEIMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble pe3yabTaThl OCBOEHHMS Y4e€OHOTO mpeaMeTra «XWMHUS» Ha YPOBHE CpPEAHEro oOIero
00pa30BaHUs BKIIIOYAIOT:

3HAUMMBIe 7S (POPMHUPOBAHUS MHPOBO33PEHUS OOYUYAIOMIMXCA MEKAUCUUIUIMHAPHBIE (MEXIpeIMETHBIC)
oOIeHay4Hble MOHATHS, OTPa’KarollMe IIEJIOCTHOCTh HAY4YHOM KapTHHBI MHpPa U CHEUU(HUKY METOAOB IIO3HAHMI,
UCIIONIb3YeMbIX B €CTECTBEHHBIX HAyKax (MaTepHs, BEILECTBO, SHEPIHUs, SIBICHHE, MPOLECC, CUCTEMa, HAyYHBIH (aKT,
MPUHIMII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHSl, UCCIIeIOBaHuE, HAOII0IcHNE, U3MEPEHUE, SKCIIEPUMEHT U IpYTHE);

YHHMBEpcaJbHble y4ueOHbIC ACUCTBHS (II03HABATENIbHBIC, KOMMYHHUKATUBHbBIE, PETyJISATHBHBIE), 00CCIIEUUBAIOLINE
(hopmupoBanue PyHKINOHATHFHONW TPAMOTHOCTH M COIIMAIFHON KOMIIETEHITNHN 00YJarOIInXCs;

CIOCOOHOCTH O0YYarOIIUXCSl HMCIOJIB30BaTh OCBOCHHBIE MEXAWCIHMIUIMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHHS U
yYHUBEpCalbHbIC y4eOHbIE IEHCTBUS B MO3HABATENILHON M COLMAILHON MPaKTHKE.

MertamnpeaMeTHble  pe3yabTaThl OTPAKAIOT OBJAJCHHE YHUBEPCAIbHBIMU YYCOHBIMH I103HABATEIbHBIMHU,
KOMMYHHKAaTHBHBIMH U PETYJIITUBHBIMH ACHCTBHUSIMU.

OBJageHue yHNBEPCAJIBLHBIMU Y4eOHBIMH MO3HABATEILHBIMH AeiCTBUMU:

1) 6a3oBble JJOruYecKUe JeiicTBUA:

CaMOCTOSITEIBHO (POPMYIMPOBATEH U aKTYAIN3UPOBATh NPOOJIEMy, BCECTOPOHHE €€ pacCMaTpUBAaTh;

OTIPENEIATh LIENN NeSATCIBHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU WX JOCTIDKEHHS, COOTHOCHTH PE3yJbTaThl
JEeSITEIBHOCTH C TIOCTABJICHHBIMH 1IEJISIMHU;

WCIONB30BaTh NPU OCBOCHMM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIUICHUS] — BBIIENATh XapaKTepHBIC MPHU3HAKU
MOHATHH W yCTaHABIMBATh UX B3aUMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIIME TOHSITHS A OOBSACHEHHS OTACIBHBIX
(aKTOB U SIBICHUN;

BBIOMPATh OCHOBaHUS M KPUTEPHUHU TS KIIAaCCU()MKALIMK BEILIECTB U XUMHUYECKUX PEaKIHi;

YCTaHaBJIMBATh NPUIMHHO-CIICJICTBEHHBIE CBSI3U MEXKIy U3yJaeMbIMHU SIBICHUSIMU;

CTPOUTH JIOTHUYECKHE pacCykaeHus (MHIYKTUBHBIC, JEYKTUBHbBIE, TI0 aHAIOTUH), BBISIBISATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B pACCMATPUBAEMBIX SIBIICHUSIX, YOPMYIMPOBAThH BHIBOJBI M 3aKIJIFOUCHHUS;

OPUMEHSTh B TIPOLIECCE IIO3HAHMSA, UCIONb3yeMble B XHMHUM CHMBOJHMYECKHE (3HAKOBBIE) MOJEIH,
npeoOpa3oBbIBaTh MOJEIBHBIC TIPEJACTABICHUS — XWMHYECKU 3HaK (CHMBOJ) DdIIEMEHTa, XHMHYeckas Qopmyna,
YpaBHEHHE XHMHUYECKOW pEaKlIWU — MPH PEUICHWU YYeOHBIX IMO3HABATENBHBIX W MPAKTUYECKUX 3ajad, MPUMEHSThH
Ha3BaHHbIE MOZEJbHBIE MPEICTABICHUS IS BBISBICHHUS XapaKTEpHBIX NMPH3HAKOB W3yYaeMbIX BEIIECTB U XUMHUYECKUX
pEaKIHUd.

2) 0a3oBbIe HCCJIeN0BATEIbLCKHE IeiicTBUS:

BJIaJIeTh OCHOBAMH METOJOB HAYYHOI'O IIO3HAHMS BEIIECTB U XUMHUUECKUX PEaKIHiA;

¢dbopMynupoBaTh LENM W 3aJaud  HCCIICJOBAHMS, HCIOJIB30BaTh IIOCTABICHHBIE M  CAMOCTOSITEIBHO
chOpMyJIMpPOBaHHBIE BOTPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUS H OCHOBBI JIJIsl QOPMUPOBAHMUS TUTIOTE3BI TIO IPOBEPKE
MPaBUIBHOCTH BBICKA3bIBAEMBIX CYXICHHIA,

BIaJeTh HAaBBIKAMH CaMOCTOSITENIbHOTO IUIAHUPOBAHUS M TPOBEICHHS YYCHHYECKUX OKCIIEPHUMEHTOB,
COBEpIIICHCTBOBATh yMEHHS HaOII0JaTh 3a XOJOM TIpOIlecca, CaMOCTOSTEIbHO IPOTHO3MPOBATH €ro pPe3yJibTar,
(dbopmynupoBaTh 00OOIIEHUS W BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB WCCIEIOBAHUS, COCTABIISTH
000CHOBaHHBIN OTUET O MPOAEIAHHON padoTe;

npuoOpeTaTh OMBIT YUYECHHUYECKOW HCCIIEIOBATENILCKOW M TPOCKTHOW JEATENHHOCTH, MPOSBISATH CIIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHHs MPAKTUYECKUX 3a]ad, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUSL.

3) paGora ¢ uHpopmManueii:

OpPHEHTHPOBATLCS B PA3NIMYHBIX HCTOYHWKAX HH(popManuu (HaydHO-TIONMYJISIpHAs JIMTEpaTypa XUMHYECKOTO
coJiep>KaHusl, CIIPaBOYHbIE MMOCOOHS, pecypchl MHTepHeTa), aHAIM3UPOBaTh WHPOPMAIIUIO PA3IMYHBIX BHIOB M (GopM
MpeICTaBICHUS, KpUTUIECKU OLEHUBATh €€ TOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTE;

(GbopMyIHpOBaTh 3aMPOCH M MPUMEHATh PAa3IMYHBIC METOIBI NPH MOMCKE M 0TOOpe MH(OPMAIH, HEOOXOAUMOMH
JUIs1 BBIIIOJIHEHUS! YUEOHBIX 3a/1a4 ONPeIeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIL30BaHUS MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH M Pa3IMYHBIX MOMCKOBBIX
CHCTEM;



CaMOCTOSITEIIFHO BBIOMPATh ONTUMANLHYIO (opMy MpencTaBIeHUsT HHPOPMAIUH (CXEMBI, TpPaQUKH, JHarpaMMEI,
TaOIUITEI, PUCYHKH U JPYTHE);

WCIIONIb30BaTh HAY4YHBIH S3BIK B KA4eCTBE CPEICTBA MpH pabdoTe ¢ XUMUYECKOH WH(pOpMAIUei: MPUMEHSTh
MeXTpeAMETHbIE (PU3NIecKre 1 MaTeMaTHIeCKIe) 3HAaKW ¥ CHMBOJIBI, (pOopMyInbl, a0OpeBHATYpbI, HOMEHKIIATYPY;

WCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CHMBOJIMYECKIE CPEICTBA HATIISTHOCTH.

OgiaieHHe YHUBEPCAIBLHBIMI KOMMYHHUKATHBHBIMY JTEHCTBUSIME:

3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXJIaeMO TeMbl B XOJAE IUAIOra W/WIM JUCKYCCHH, BBICKA3bIBaTh HJICH,
(dhopMyIHpOBaTh CBOM NPEIOKECHUS OTHOCHTEIBEHO BBITOIHEHUS MPEI0KEHHOH 3a/1a4u;

BBICTYIIATh C MPE3CHTALMEH pe3yIbTaTOB IO3HABATEIBHOMN JESITEIBHOCTH, MOMYYCHHBIX CAMOCTOSATENLHO WU
COBMECTHO CO CBEPCTHUKAMU IPH BHIMOJIHCHUNA XUMUYECKOTO 3KCIIEPUMEHTA, MPAKTUYECCKON pabOThI 110 UCCIICTIOBAHHIO
CBOWCTB M3y4aeMbIX BEIIECTB, Pean3aliui YIeOHOTO MPOeKTa U (POPMYIIUPOBATH BBIBOBI 110 Pe3yIbTaTaM MPOBEIEHHBIX
WCCIIEIOBAHUH ITyTEM COTTIACOBAHUS TIO3UIIHI B X0JIe 0OCYKIACHUS 1 00MEHAa MHEHUSIMH.

OBiaieHHe YHUBEPCAJIBLHBIMHU PETYJIATHBHBIMY JeHCTBUSAMM:

CaMOCTOSITeJIPHO TUIAHUPOBATh U OCYIICCTBISATh CBOK IMO3HABATEIILHYIO JEATEIBLHOCTh, ONpENeiss e el H
3a]a4d, KOHTPOIUPOBATH W TO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATH MpEJiaracMblil alTOpPUTM JEUCTBHHA IpH
BBITIOJTHCHUY YYEOHBIX M UCCIICOBATEIBCKUX 3a7ad, BRIOMpATh HanOosee d3(pPEKTUBHBINA CIIOCO0 MX PEIICHUS C YYETOM
MOJTy4YCHUA HOBBIX 3HaAHUH O BCIIECTBaX U XMUMHUUCCKUX PCAKIHUAX;

OCYIIECTBIISITh CAMOKOHTPOIb CBOCH JICATEIIEHOCTH HA OCHOBE CaMOAHAITN3a U CAMOOIICHKH.

MNPEAMETHBIE PE3YJIbTATHI

10 KJIACC

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XHMHUD» OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEICTABIEHUI O XUMHUYECKOH COCTAaBIISIONIEH €CTEeCTBEHHO-HAYYHOU KapTHHBI MUpPA, POIH
XMMUHU B TO3HAHWM SIBJICHWH TPUPOABI, B (OPMHUPOBAHMM MBIIUICHUS M KYJIBTYPHl JIHMYHOCTH, €€ (YHKIHOHAIBHOW
IPaMOTHOCTH, HEOOXOIUMOM IJIsl PeLICHNs MPAKTUIECKUX 337a4 U SKOJOTHYECKH 0OOOCHOBAHHOTO OTHOLICHHUS K CBOEMY
310POBbIO U IPUPOJIHOH CpEne;

BJIaJIcHHE CUCTEMOW XHMMHUYECKHX 3HAHWH, KOTOpas BKIIOYACT: OCHOBOIOJATAIONIUE TMOHATHS (XUMHYECKHUN
JIIEMEHT, aToOM, JJIEKTPOHHAS 000JI0YKa aToMa, MOJIEKYa, BAIEHTHOCTh, 3JIEKTPOOTPHIIATEILHOCTh, XUMUYECKas CBS3b,
CTpYKTypHast ¢opmyiia (pa3BEPHyTast U COKpaIEHHas1), MOJIb, MOJIIpHAsl Macca, MOJIIPHBIM 00bEM, YIJIEPOAHBIN CKEJIeT,
(yHKIMOHANBHAS TPYINa, paJauKall, H30MEPHUs, H30MEPHI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIIIEBOJOPO/IbI, KUCIOPOJ U
a30TCo/epIKalllie COSTUHEHNSI, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPHH U
3aKOHBI (Teopusi CTpOeHHs opraHuueckux BemectB A. M. bByrTiepoBa, 3aKOH COXpaHEHHsS MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHM S3BIK XUMHH;, MHPOBO33PEHUECKHE 3HAHUSA, JEKallle B OCHOBE IOHUMAaHMS
MPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJIOTHYECKHE CBEJICHUSI O CBOWCTBAX, COCTaBE, MOMYYCHUH U
0€30I1aCHOM HUCIIOJIb30BAHUN BAKHEHIIIMX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUUECKON JAEATETbHOCTH YeI0BEKa;

c(OPMHUPOBAHHOCTb YMEHHUI BBISBIATH XapaKTEPHbIC NPHU3HAKH IOHATHM, yCTAaHABIMBATh HX B3aMMOCBSI3b,
WCIIONIb30BaTh COOTBETCTBYIOIIME TIOHATHS TPU OIMCAaHHMM COCTaBa, CTPOCHHS U TIPEBpAIllEeHUl OpraHMYecKux
COEJIMHEHUH,

c(OPMHUPOBAaHHOCTb YMEHHH HCHOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBJICHHUS MOJICKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOH, COKpalIEHHOW) (GOpPMYJ OPraHHYECKHMX BEIIECTB M YPaBHEHMH XMMUYECKUX PEaKLHH,
M3TOTaBIUBATh MOJENN MOJIEKYJl OPTaHWYECKHX BEIIECTB ISl MILUTIOCTPAIMHM WX XHMHUYECKOTO W MPOCTPAHCTBEHHOTO
CTPOEHHS;

c(OPMHUPOBAHHOCTb YMEHHUI yCTaHABINBATh MPUHAJIC)KHOCTh U3YUCHHBIX OPraHUYECKHUX BEILECTB 10 UX COCTaBY
W CTPOCHUIO K OTPEIEIEHHOMY KJlacCy/TpyIine coeAMHeHHH (YTIIeBO0PO/IbI, KHCIOPOJ U a30TCOepIKAIe COCTMHEHMS,
BBICOKOMOJIEKYJIIPHBIE COCAMHEHMUs), aBaTh MM Ha3BaHWs 1O cuctemarmueckor Homenkiatype (IUPAC), a takke
MPUBOJIUTH TPUBHAJILHBIE HA3BAHUS OTIENBHBIX OPTaHHMYECKHX BEIIECTB (3TUIJICH, IPONUIIEH, alleTUIICH, STUIICHTIIMKOb,
TIUIEepUH, (EeHON, (OpPMaNBJCTHII, aleTalbJerH]l, MypaBbUHAs KHCIIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapHHOBAs KUCIIOTA, TIII0K03a, PpyKTO3a, Kpaxmal, NeJUTr03a, TIHIUH);

c(OPMHUPOBAHHOCTb YMEHHS ONPEAEISATh BUABI XUMUYECKOM CBSI3M B OPraHUYECKUX COCAWHEHUSAX (OAMHApPHBIC H
KpaTHbIe);

c(OPMHPOBAHHOCTh YMEHUS MPUMEHSTH TIOJIOXKEHUSI TEOPUU CTPOCHHUSI OpraHnveckux BemectB A. M. Bytieposa
111 OOBSICHEHHUS 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPaHEHHSI MacChl BEIIECTB;

c(OpPMHUPOBAaHHOCTb YMEHHI XapaKTepPH30BaTh COCTaB, CTPOCHUE, (HU3NUECKUE U XUMUYECKUE CBOMCTBA THITMIHBIX
Ipe/ICTaBUTENEH Pa3INUHbBIX KJIACCOB OPraHUMYECKUX BELIECTB (METaH, 3TaH, STWIEH, IPONWICH, aleTHIeH, Oyraanen-1,3,
MeTuia0yTanaueH-1,3, GeH30/1, METaHOJ, 3TaHOJ, ITUJICHIVIMKOJb, IJIMLIEPHUH, (EHOJ, aleTalblIerui, MypaBbuUHas U
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YKCYCHasl KHCJIOTBI, IJIIOK03a, KpaxMall, LEJUI0/I03a, aMUHOYKCYCHAsl KUCIIOTA), WUIIOCTPUPOBATh TeHETUUECKYIO CBS3b
MEX]ly HUIMU YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUECKUX PEaKIMii C CII0Ib30BaHUEM CTPYKTYPHBIX (OPMYJI;

c(OPMHUPOBAHHOCTb YMEHHS XapakTepPH30BaTh MCTOYHUKU YTIICBOJOPOAHOTO CHIPbsi (He(Th, MPUPOIHBIA Ta3,
YTOJIb), CIIOCOOBI UX MTepepaboTKH U MPaKTHUECKOe MPIMEHEHNE TPOTYKTOB ITepepaboTKy;

c(OpMHUPOBAHHOCTb YMEHHUH MIPOBOJUTH BBIYHCICHHS M0 XMMUYIECKUM ypaBHEHUSIM (Macchl, 00bEMa, KOJINYECTBA
HCXOJIHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce, 00bEMY, KONUYECTBY OJHOTO U3 HCXOAHBIX BEIECTB
W TIPOJTYKTOB PEAKIIHN);

cOpMHUPOBAaHHOCTb YMEHMH BIIQJETh CHUCTEMOM 3HaHMH 00 OCHOBHBIX METOJaX HAay4yHOrO II03HAHU,
UCIONB3YeMbIX B XUMHHU IIPH HW3YYEHHM BELIECTB U XMMUYECKUX SIBICHUH (HAOMIOOCHHME, U3MEPEHHE, HKCIIEPHMEHT,
MOJICJINPOBAHKE ), UCIOIB30BAaTh CHCTEMHbBIC XUMHUYECKHE 3HAHUS AJISl MPUHATHS PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaLUsIX, CBSI3aHHBIX C BEIECTBAMU M UX IPUMEHEHUEM;

cOpMHUPOBAaHHOCTh YMEHHUH CcOOJNIOZATh IpaBWiIa II0Jb30BAHUSA XHMHUYECKOH mOCyaod H J1abOpaTOPHBIM
o0OpyZOBaHHEM, a TakKe IMpaBHja OOpAlICHUS! C BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKLHUSMH MO BBIOJHEHUIO
1a00paTOPHBIX XUMUYECKHX OIBITOB;

c(OpMHUPOBAHHOCTb YMEHH IUIAHUPOBATh U BHIMOJIHATH XUMUYECKUN 3KCIIEPUMEHT (IIPEBPAIECHUs] OPraHNIECKUX
BEIIECTB MpPU HArpeBaHWH, MONyUYCHHE STHICHA M HM3YYCHHE €ro CBOWMCTB, KaYECTBEHHBIC PEAKIMU OPraHUYeCKUX
BCIICCTB, ACHATypalusa 6CHKOB IIpyu Harp€BaHWM, IBCTHBIC PCAKIUN 6€HKOB) B COOTBCTCTBUU C IpaBUJIaMH TCXHHKU
Oe3omacHOCTH TIpH OOpalleHWH C BEIIeCTBAMU M JIA0OPATOPHBIM O0OPYJOBaHHWEM, WPECTABIATh PE3YIbTATHI
XMMUYECKOro 3KCIIepUMEHTa B ()OpME 3alMCH YPaBHEHUI COOTBETCTBYIOIIMX peakUuil ¥ (OpMyJIHpOBaTh BBIBOIBI Ha
OCHOBE ITUX PE3YJIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHMH KPUTHUYECKH aHAJU3UPOBATh XUMHUYECKYI0 MH(POPMALUIO, MOIYIaeMyl0 U3 pa3HbIX
WCTOYHHUKOB (Cpe/ICTBA MacCOBOU MH(popMarinu, IHTepHeT 1 ApyTuX);

c(OPMHUPOBAHHOCTH YMEHHI COOJIOATH MPaBHiIa SKOJIOTHUECKH 11EIeco00pPa3HOTO MOBEACHHS B OBITY U TPYIOBOM
JeSITENIBHOCTH B LIEJISIX COXPAHEHUS] CBOETO 370POBBbS M OKpYXKArolleH HPUPOTHON Cpelbl, OCO3HAaBaTh OMACHOCTb
BO3ACHCTBHS Ha >KUBBIC OPraHU3Mbl ONPEAETICHHBIX OPraHWYECKHUX BELIECTB, MOHMMAas cMblca mokazarens 11K,
IMOACHATH Ha IIpUMepax CHOCO6BI YMCHBUICHHA U NIPECAOTBPAICHUA UX BPEAHOT'O BO3I[€I>'ICTBHH Ha OpraHru3M 4€JIOBCKA,

JUIsL 06yqafom1/1xc;1 C OrpaHM4YCHHBIMU BO3MOXHOCTAMU 3A0POBBA: YMCHHUC IMPUMCHATH 3HAHHUA 06 OCHOBHBIX
JOCTYIHBIX METO/AaX MO3HAHMS BEIIECTB U XUMUUECKUX SIBIICHHIA;

JUISL CIIETIBIX M cIa00BHAAIIMX 00yUarOIIUXCs: yMEHHE HCIIOIb30BATh PEIbe(hHO-TOUCUHYIO CUCTEMY 0003HauUCHUI
J1. Bpaiins mist 3anucu XUMUYIECKUX (GopMyJI.

11 KJIACC

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUS Kypca «O01Iast 1 HeOpraHu4ecKasi XUMHUS» OTPaKaloT:

c(OPMHUPOBAHHOCTDH TPE/ICTABICHHN: O XUMHUECKOH COCTaBIISIFOIIEH €CTEeCTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJH
XMMUU B TO3HAHWUU SIBJIGHWH TPUPOABI, B (OPMHUPOBAHMH MBIIUICHUS U KYJIbTYPHl JIMYHOCTU, €€ (YHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOM IJIsl PELICHNs MPAKTUIECKUX 3a7ad U 3KOJIOTHYECKH 00OCHOBAaHHOI'O OTHOLIEHUS K CBOEMY
37I0pPOBBIO U IIPUPOJTHOI Cpeze;

BJIaJIcHHE CUCTEMOW XWMHUYECKUX 3HAHWH, KOTOpas BKIIOYACT: OCHOBOIOJATAIONIUE TMOHATUS (XUMUYECKUH
AJIEMEHT, aTOM, H30TOm, S-, P-, O- JJIEKTpPOHHbIE OpOHMTATM AaTOMOB, HMOH, MOJIEKYJa, MOJb, MOJISIPHBIA OO0BEM,
BaJIEHTHOCTb, 3JIEKTPOOTPULATENbHOCTb, CTEHNEHb OKUCICHMSA, XHMHUYECKass CBS3b (KOBaJEHTHAs, HWOHHas,
METaJUIN4ecKasi, BOJIOPOJHAS), KpUCTAIUTMYECKasl PemeETKa, THITBI XUMHUYECKHX pEaKIHUid, pPacTBOpP, SICKTPOJHTHL,
HEDJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAs TUCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCThH XHMHYECKOW peakluH,
XMMUYECKOE PaBHOBECHE); TEOPHH U 3aKOHBI (TEOPHS BIIEKTPOIMTHYECKON AUCCOIMALUK, nepuoauueckuii 3akon [, U.
MeH/ieneeBa, 3aKOH COXPAaHEHHsT MAacChl BEIIECTB, 3aKOH COXPAaHEHHS ¥ TPEBpAIICHUS DHEPTUM TPU XUMHYECKUX
peaknmsax), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKUE 3HAHWS, JISKAlIUe B OCHOBE
MOHUMAaHUS MPUYUHHOCTH M CHCTEMHOCTH XMMHUYECKHUX SIBICHHH, (PAKTOIIOTMUECKHE CBEIEHHS O CBOWCTBAX, COCTaBe,
MOJMYYeHUH H 0E30MacHOM HCIIOJIb30BAHUHM BAXKHEWIIMX HEOPraHUYECKUX BEIIECTB B OBITY W MPaKTUYECKOU
JIeSITEIIBHOCTH YeIIOBEKa;

c(OPMHUPOBAHHOCTb YMEHHUI BBISBIATH XapaKTEPHbIC NPHU3HAKH IOHATHH, yCTaHABIMBATH HX B3aMMOCBSI3b,
WCTIONBb30BaTh COOTBETCTBYIOLINE MTOHSTHUS PH ONIMCAHUM HEOPTaHUYECKUX BEIIECTB U UX MIPEBPAILLCHU;

c(OPMHPOBAHHOCTh YMEHHH HCIONB30BaTh XHMHUYECKYIO CHMBOJIUKY JUJISI COCTaBJICHHs] (OPMYJ BEIIECTB H
YpaBHEHHH XMMHUYECKHX peakiuii, cucremarudeckyto HoMmeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTICIIBHBIX
HEOPraHMYEeCKUX BelIeCTB (yrapHbId ra3, yrJIEKHUCHBIA Ta3, aMMHaK, TaliéHasi U3BEeCTh, HETAIIEHAs W3BECTb, MUThEBAs
cona, THPUT U JPYTHE);

cOpMHPOBAHHOCTh YMEHHMH OIpEAENATh BAJIEHTHOCTh W CTENEHb OKUCICHUS XHMHYECKHX JJIEMEHTOB B
COCAMHEHHAX PA3IUYHOIO COCTaBa, BUI XUMHYECKOH CBSI3M (KOBaJeHTHAs, MOHHAs, METAJUTMYEcKas, BOJOPOAHAs) B
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COCIUHEHMSX, THI KPHUCTAIMYECKOH pEmETKH KOHKPETHOTO BemlecTBa (aToMHAas, MOJEKYJsIpHasi, HWOHHa,
METaJINTNYecKas), XapaKTep Cpe/bl B BOJHBIX PACTBOPAX HEOPTaHMUECKUX COEINHEHHIT,

c(OPMHUPOBAHHOCTh YMEHHH yCTaHABIMBATH NPWUHAIJICKHOCTb HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K
OTIpeIeNIEHHOMY KJIAacCy/TPYIIe COEAMHEHWH (MPOCTHIE BEIIeCTBA — METaUIbl W HEMETaJIbl, OKCHIBI, OCHOBaHUS,
KHCJIOTBI, aM()OTEPHBIE THIPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTb YMEHUI pacKphIBaTh CMBICI Mepruoanueckoro 3akona /. M. MenaeneeBa u 1eMOHCTPHPOBATD
€ro CUCTEMaTH3UPYIOIIYIO0, O0BICHUTENBHYIO B TPOTHOCTHYECKYIO (DYHKIIUH;

c(hOpMHUPOBAHHOCTh YMEHHH XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHWE aTOMOB XHMHYECKHX JJIeMEHTOB 1-4
neproioB Ilepuoandeckoit cucteMbl Xxumudeckux siaementoB . M. MeHnzaeneeBa, UCMOIb3ys MOHATHS «S-, P-, d-
SIIEKTPOHHBIE OPOUTANN», «IHEPreTUUYECKUE YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XHMHYECKUX
3JIEMEHTOB M MX COCOUHEHWH mo nepuojam U rpynnam llepuogmdeckoil cucTemMbl XUMUYeCKUX anemeHtoB [ N.
MeHpeneena;

c(OPMHUPOBAHHOCTh YMEHHH XapakTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA HEOPTaHMYECKHX
BEUIECTB PAa3IMYHBIX KJIACCOB, IOATBEP)KJIATh CYILIECTBOBAHHME TI'€HETHYECKON CBA3M MEXIY HEOPraHHWYECKUMHU
BEIIECTBAMH C TIOMOIIHI0 YPAaBHEHHUI COOTBETCTBYIOIINX XHMHUECKUX PEAKIIHIA;

c(OPMHUPOBAHHOCTh YMEHHs KJIACCH(UIMPOBATH XUMHUYECKHE PEAKIUU 10 PAa3TUYHBIM NpU3HAKaM (YHCIY H
COCTaBy pearupymiolluxX BEIIeCTB, TeroBoMy 3(dekTy peaknuu, HM3MEHEHHIO CTEleHeW OKHCICHHUS 3JEMEHTOB,
00paTHUMOCTH pPEeaKINH, YIaCTHIO KaTaln3aTopa);

c(hOpMUPOBAHHOCT, YMEHHUH COCTAaBIATH YpaBHEHUS PEaKNWi pPa3UYHBIX THUIOB, TMOJHBIE W COKpAIIEHHBIE
ypaBHEHHS! peaKiyii HOHHOTO 0OMEHa, YYUTHIBAsl YCIOBUS, IPU KOTOPBIX STH PEaKIUK UAYT 1O KOHLIA;

c(hOpMUPOBAHHOCT, YMEHHH TPOBOJUTH pPEAKIMH, ITOATBEPKIAIONINEe KAYeCTBEHHBIH COCTaB Pa3IMIHBIX
HEOPTaHWYECKUX BEIIECTB, pPACIO3HABATh ONBITHBIM ITIyTEM HWOHBI, NPHCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOpPraHUYECKUX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUI PacKphIBaTh CYIIHOCTh OKHUCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMHA MOCPEICTBOM
COCTaBJICHHS AJIIEKTPOHHOTO OaaHca 3TUX PEeaKIuii;

c(OPMHUPOBAHHOCTb YMEHHH OOBSICHATH 3aBHCUMOCTH CKOPOCTH XUMHYECKOH PEaKIMU OT Pa3iInyHBIX (aKTOPOB;
XapakTep CMEIIeHNs XMMUYECKOr0 paBHOBECHS B 3aBUCMOCTH OT BHEIIHEro Bo3aeicTBus (mpunuun Jle Ilarense);

c(hOpMHUPOBAHHOCT, YMEHHH XapaKTepHU30BaTh XMMHUYECKHE IPOIECCHI, JEKAIlHne B OCHOBE IMPOMBINLICHHOTO
TOJTyYeHUs] CEPHOMN KHUCIOTHI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTH MPEICTaBICHUH 00 OOIIMX HAYyYHBIX MMPUHIIANAX U
9KOJIOTUYECKUX MTPOOIEeMax XUMUYECKOTO MTPOU3BOCTBA;

c(hOpMUPOBAHHOCTH YMEHHU MPOBOIUTH BBIYUCIECHUS C WCIOIb30BAaHHEM IOHSATHS «MaccoBas JOJS BEIIeCTBA B
pacTBOpe», OOBEMHBIX OTHOIIEHWH Ta30B IPH XUMHUYECKHUX PEaKIUsAX, MAacChl BEIIeCTBA WIH 00bEMa Ta30B IO
M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIUH BEIIECTB, TEIUIOBOTO
s¢deKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEIECTB, MPEBPAILCHHS U COXPAHEHHS YHEPTUH;

c(hOpMUPOBAHHOCTH, YMEHHH COONIOAAaTh TpaBHiia IIOJIb30BAHUS XWMHUYECKOH TIOCYI0od W JabOpaTOpHBIM
o0opynoBaHMEM, a TaK)Ke NpaBHiia OOpAaIIeHHs C BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIMSIMH IO BBITTOJHEHHIO
J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUI IJIAaHWPOBATh W BBIMOJHATH XMUMHUYECKUH SKCIIEPUMEHT (paslioKeHHe IepoKcHIa
BOZIOpPOZa B TPHUCYTCTBUHM KaTallU3aTOpa, ONpEIEIICHHEe CpeIbl PAacTBOPOB BEIIESCTB C TOMOIIBI0 YHHBEPCAILHOTO
WH/IMKATOpa, BIUSHHE pa3IMYHbIX (PAKTOpPOB Ha CKOPOCTh XHWMHUYECKOW peaklMd, peaklud HOHHOro oOMeHa,
KauCCTBCHHBIC PCAKIIUM HA cyan)aT-, Kap6OHaT- " XJIOpUA-aHUOHBI, HA KATUOH aMMOHMUs, PECIICHUC SKCIICPUMEHTAJIbHBIX
3aja4 1o TeMaMm «MeTauiel» U «HemeTamibsl») B COOTBETCTBUU € MPaBUIaMU TEXHUKH O€30MAaCHOCTHU MU 0OpallleHuH ¢
BEIIECTBAMH W JIAOOPAaTOPHBIM O0OPYIOBaHUEM, TPEJICTABIATH PE3YNLTATHl XUMHYECKOTO 3KCIIEpUMEHTa B (opme
3aIlUCH YPaBHEHUI COOTBETCTBYIONINX peakiuii ¥ (POPMYJIMPOBATh BBIBOBI HA OCHOBE 3THX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJTU3UPOBATH XUMHUYECKYI0 MH(POPMALHUIO, MOJYyIaeMyl0 U3 pasHbIX
HUCTOYHHUKOB (CpeACTBa MACCOBOW KOMMYHMKaLUK, IHTEepHET 1 Apyrux);

c(OPMHPOBAHHOCTh YMEHHI COOJIOIATH TPaBHIIA SKOJIOTHYECKH 11EIecO00Pa3HOTO MOBECHHS B OBITY U TPYJIOBOM
JESTENBHOCTH B IIEJIIX COXPAHEHUS CBOETO 3/I0POBbSI M OKpYXKarolled NPHUPOIHON Cpeibl, OCO3HAaBaTh OMACHOCTb
BO3/ICHCTBHSA Ha >KUBBIE OPraHU3MbI ONIPEAENIEHHBIX BEIIECTB, MOHMMast cMbIch nokaszarens [IIK, moscHaTs Ha npumepax
CIIOCOOBI YMEHBUICHUS U MPEAOTBPAIICHUSA NX BPEIHOTO BOSHeﬁCTBHH Ha OpraHu3M 4YC€JIOBCKA,

JUTISL OGy‘I&IOH.II/IXCSI C OrpaHMYCHHBIMU BO3MOXHOCTAMU 3A0POBBA: YMCHHUEC IPUMCHATH 3HaAHUA 06 OCHOBHBIX
JOCTYITHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUYECKHX SIBICHUH;

JUTS CIIETIBIX M CITA0OBHIAMINX O0YYAIOUINXCS: YMEHHE HCIIOJIb30BaTh PEeNbe(HO-TOUEHHYIO CHCTEMY 0003HAYeHU
JL bpaiins IRIE: 3aMucu XUMHUYECKUX dbopmy.
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TEMATUYECKOE INTAHUPOBAHUE
PaGouas nporpaMmma no yuedHoMy npeamerty « XuMus» pa3padorana ¢ y4éTom paboueii mporpaMMbl

BOCIIUTAHUSA, YTO OTPAKECHO B JUIHOCTHBIX IIJIAHUPYEMBIX pe3yJibTaTax u o0ecnmeynBaeT peajn3anuro

HHBapUAHTHBIX MoayJieil (MM) nporpaMmbl «YpouHas AesiTeIbHOCTE» U «OCHOBHBIE LHIKOJIbHBIE AeJI1a).

10 KJIACC
KosnuecTBO 4yacoB JJIeKTPOHHBIE
Ne HaumenoBanue pa3aeioB v (uudposbie) Nooroamma
n/n TeM NMPOrpaMMbl Bcero KP P o0pa3oBaTebHbIE B:CI'IETaHVIﬂ
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbBI OPraHUYeCKONH XUMMHU YCTaHOBJICHUE
TIpenmeT oprannyeckoi AOBEPUTCIBHBIX
11 xuMuH. Teopust cTpoeHus 3 bubanorexa [IOK OTHOIICHUH
' OPraHUYECKHX COCAUHEHUH https://m.edsoo.ru/7f41837 | MEKIy YyHHTEICM
A. M. bytnepona U €TO y4CHUKaMH,
CHOCOOCTBYIOIINX
Uroro mo paznemy 3 MTO3UTHBHOMY
BOCIIPUATHIO
Paznes 2. YrieBonopoasl yua HFHMHCH
21 [IpenenbHbIE YIIeBOIOPOABI 5 bubmmorexa [IOK TpeboBaHuit u
' — QJIKaHbl https://m.eds00.ru/7f41837 | npocs6 yumrens,
IIPUBJICUYCHUIO HX
Henpeneibiibie bubmmorexa [IOK P
22 YHICBOLOPOIAL: aTRCHEL, 6 ! https://m.edsoo.ru/7f41837 BIHMATI N
AJIKaaVEHBI, AJIKUHBI — : obcyxmaemMorr Ha
23 ApoMaTtuieckue 5 bubnuoreka [IOK ypoxe
' YIIeBOOPOIBI https://m.edso0.ru/7f41837 I;)Hq’OPMaHHH
OpMHpPOBaHUE
Rt T R I [
' Y H6 o https://m.edsoo.ru/7f41837 | OTHOLIEHHA K
nepepaboTKa —
Urtoro no paszery 13 TOTOBHOCTH 1
CIIOCOOHOCTH
Pazpnen 3. Kuciaopoaconep:xanue opranndeckme coeuHeHust oOyvaromuxcst K
3.1 Cauprtel. @eHon 3 bubimorexa LIOK coMepLBnITe 1
' PTbL https://m.edsoo.ru/7f41837 | €aMoo0pasoBanH
32 Anpperuznsl. Kap6oHoBble 7 1 bubmmoreka [JOK $0TI/I]I::L[I/II/IOCHOBE
' KUCIOTHI. CII0KHbIE dPHUPHI https://m.edsoo.ru/7f41837
00y4eHunto "
3.3 VrieBozsl 3 1 EH6H_HOTeKa LOK TTO3HAHUTO
https:/m.eds00.ru/7f41837 | gopmuposanue
Hroro o pasneny 13 §OMMyHHKaTHBHO
Pasnen 4. A3oTconep:kaiiue oprannyeckue coeJHHeHUs! KOMITIETEHTHOCTH
41 AMUHBI. AMUHOKHCIIOTEHI. 3 bubmuoreka [HOK B obWeHnH H
' Benku https://m.edsoo.ru/7f41837 | COTPYAHMHICCTBC
CO CBEPCTHUKAMH
Hroro no pazneny 3 ¢dbopmupoBaHue
OCHOB
Paspes 5. BoicokomoJieKyJIsipHbIe cOeINHEeHUs SKOJIOTHUECKOI
51 IInactmaccel. Kayuyku. 5 bubnmnoreka [IOK KYJbTYPBI
' Bonokna https://m.edso0.ru/7f41837 | cooTBeTCTBYIOLIE
A COBpPEMEHHOMY
YPOBHIO
Hroro no pasneiy 2 9KOJIOTHYECKOTO

MBIINIJICHUA
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OpeaAMCTaA.

OBUIEE KOJIMYECTBO YACOB I10
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11 KJIACC

N KoanyectBo yacoB
DJIeKTPOHHbIE
HaumeHnoBanue
(mudposbIe)
| pa3gejioB 4 TeM Mporpamma
Bcero P o0pa3oBaTeJibHbIe
/| mporpamMmbI KP BOCMUTaHWA
. pecypchl
Paznen 1. TeopeTuueckne 0CHOBbI XHMHH YCTaHOBJICHUE
CtpoeHue aTOMOB. AOBCPUTEIIBHBIX
1 | Ueprommaeckuii sakom u bub6mnorexa LIOK OTHOLICHUM MEKIY
1 | Meprommieckas cucrema 3 https://m.edsoo.ru/7f4 | yIUTCIEM 1 €TO
XUMHYECKHUX 3JIEMCHTOB 1837 yCHAKaMH,
J. Y. Menneneesa CMOCOOCTBYIONIMX
1 Crpoenue BemecTBa bubmmorexa [IOK :gz?iiizxy
' p m : 4 https://m.edsoo.ru/7f4 p
2 MHoroo0pasue BeuiecTs 1837 yUYaIIUMHUCS
TpeOOBaHMIA u
1 bubnuoteka I{OK npocsé  yumTels,
3 XUMHYECKHE PeaKkinu 6 1 1 https://m.edsoo.ru/7f4 NPUBJIEUCHAI0 WX
1837 BHHMaHHUS K
Hroro mo pasneny 13 obcyxacmoi  Ha
ypoke
Paznen 2. Heopranuyeckasi XuMust uHpopMALIH
2 bubnuoteka IIOK (opmuposatue
" | Merammsr 6 1 https://m.edsoo.ru/7f4 | OTBCTCTBCHHOTO
1 1837 OTHOIIICHHS K
YUYCHHIO,
2 BI/I6J‘I.I/IOT6Ka LHOK FOTOBHOCTH -
5 Hemeramisl 9 1 1 https://m.edsoo.ru/7f4 CITOCOBHOCTIH
1837 oOydaromuxcs K
2. | CBs3b HEOPTAaHUYECKUX H BH6H.HOTeKa LIOK CamOpasBUTHIO
2 https://m.edsoo.ru/7f4 | camoo6pazosanuio
3 OPraHWYECKHX BEIIECTB 1837
Ha OCHOBE
MOTHUBaIIUu K
Hroro mo paznemy 17 N — "
Pasznen 3. XuMus u )KU3Hb TTO3HAHUIO
3 T TCTI PAA—
" | XuMHs ¥ KU3HB 4 https://m.edsoo.ru/7f4 Y
1 1837 KOMIICTEHTHOCTH B
0OIIeHNH u
COTPYJHUYECTBE CO
CBEPCTHUKAMU
¢dopmupoBaHHE
OCHOB
JKOJIOTUYECKOMN
HWroro mo paznemy 4 KyIbTYphI .
COOTBETCTBYIOILEH
COBPEMEHHOMY
YPOBHIO
9KOJIOTUYECKOTO
MBIIIJICHUA
OBILIEE KOJIMYECTBO 34 5 3
YACOB I10 [TPOTPAMME
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OrneHouHbIe MaTepHaIbl (TIPUIIOKEHHUE)

10 ki

Yactb A
K kaxcoomy 3a0anuro yacmu A 0anvl HECKOJILKO OMEEN 06, U3 KOMOPBIX MOAbKO 00UH éepHblil. Boibepume eepnuiii,
no Bawemy muenuro, omeem.
Al. (I 6anr) O6mas hopMyia alTKkaHOB:

1) CnHZn 2) CnH2n+2
3) CnHZn -2 4) CnH2n— 6

A2. (1 6ann) Bemecta, umerormue ¢popmynsl CH; — O — CH; u CH3; — CH, — OH sBisroTes
1) romonoramu; 2) u3oMepamu; 3) OIHMeEpamu; 4) nentuaamMu.

A3. (16ann) AueTuneH NPUHAIEKHUT K TOMOJIOTHIECKOMY PSIILY:
1) ankanoB; 2) amkuHOB; 3) apeHOB; 4) aIKESHOB

A4. (1 6ann) Peakiuu, B X0/1€ KOTOPBIX OT MOJICKYJIbI BEIIECTBA OTIICIUIACTCS BOJIA, HA3BIBAIOT PEAKIIUSIMU:
1.  Heruagpatauuu 2.  [eramoreHupoBaHUs
3. HderunmporanoreHUpoBaHUs 4.  lerunpupoBaHUS

AS. (1 6ann) KonamaecTBO aTOMOB BOJIOPO/Ia B IIMKJIOT€KCAHE:

1)8; 2)10; 3)12; 4)14.
A6. (I 6ann) Peakums cpeabl B BOIHOM PacTBOPE YKCYCHOM KUCIIOTHI:
1) meiitpanbHas;  2) kucias; 3) conmeHas;  4) meNOYHAs.
AT7. (1 6ann) YkcycHast KUCIIOTa_He CHynaem BO B3aNIMOCHCTBUE C BEI[ECTBOM

1) okcup KampIus 3) menn
2) MeTaHOI 4) nuieBas coaa
AS8. (1 6ann) IIpogyKTOM TUApATAIIUH STHIICHA SBISIETCS:
1) cmupr; 2) kucioTta; 3) aubAerun; 4) ankaH

A9. (1 6ann). llonunponuseH MoJIy4aroT U3 BElIecTBa, GopMysia KOTOPOTo
1)CH,=CH,; 2)CH=CH; 3)CH;-CH,-CHs;, 4)CH,=CH-CHs.
A10. (I 6ann ) K S10BUTHIM BeIlIeCTBAM OTHOCHTCS:
1) metanom;  2) atanoin; 3) mpomanoi; 4) OyTaHOI.

Yacts B
1. (2 6anna). YcTaHOBHUTH COOTBETCTBHE:
eeuiecmaeo HaxodicoeHue 6 npupooe
1) I'mroko3a a) B COKE CaxapHOU CBEKJIBI
2) Kpaxman 0) B 3epHE
3) Caxapo3za B) B BUHOTPAJHOM caxape
4) Uemnmono3a T) B IpeBECUHE
2. (2 banna). YCTaHOBUTE COOTBETCTBHE MEXKIy PEareHTaMH U THIIOM PEaKInu.
Peacenmut Tun peaxyuu
1) C;Hy+ 0O, — a) 3aMeIreHue
2) CH;— 0) okucieHue
3) CH;COOH + KOH — B) IPHCOETUHEHHUE
4) CH4+Cl, — r) oOMeHa

Il) pa3IOKCHIE
3. (2 banna) YcTaHOBHUTE COOTBETCTBHE MEXKY HA3BaHUEM BEILIECTBA U €r0 (OPMYJIIOH.

Haszeanue gewgecmea Dopmyna
1) anerunen a) CH;- CHj
2) MeTaHOI 0) CHs- OH
3) mponaHoBasi KHCIOTa B) CH=CH
4) ataH r) CH3- CH,- COH

1) CH3-CH,-COOH
Yacre C 3adanus co c60000ubIM omeenom
1. (3 6anna). OO6bEM YrIeKHCIOro raza, KOTOpbIi 00pa3oBaiics B pe3ynbraTe Cxkuranus 10 i1 anernneHa, paBeH_ Ji
2. (3 6amra) OnpenenuTe Maccy COJIH, 00pa3yIOMEHcs TP B3aUMOICHCTBIHN PACTBOPA AMHHOYKCYCHOM KHCIIOTHI MacCOM
300 r ¢ MaccoBoi osielt KucioTsl 15 % u pacTBopa rugpokcuaa HaTpus, cogepxamiero 10 r NaOH?
3. (4 6anna). Hanummure ypaBHEHUS] XUMUYECKUX PEAKLIUH, C TOMOIIBIO KOTOPHIX MOKHO OCYIIECTBUTH ITPEBPAILICHHS:
CH, — C,H; — CiHs— xnopben3on. JlaiiTe Ha3BaHUS BEIICCTBAM.
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11 kn
1. Kakomy Ty XMMHUYECKOH peaKIIMd COOTBETCTBYET cxema ypaBHeHUA(10):
KOH+HNO3;—KNO3+H,0
1) pasnoxenus 2)coenuHeHus  3) 3amerieHuss  4) oOMeHa

2. VI3 ipeisio;)KeHHOro NepeyuHss BhIOEpUTE JBA OKCHJIA, KOTOPhIE B3aUMOACHCTBYIOT U C PACTBOPOM CEPHOM
KHUCJIOTBI, U C paCTBOPOM ruapokcuia Hatpusi(10):

1) ZnO 2) CaO 3) SO, 4) CO, 5)Al,03
3anuiuTe HoMepa BHIOPaHHBIX OKCHIOB
3. YcTaHoBUTE COOTBETCTBHE MEXKIY YPABHEHUSIMU PEAKIIM U U3MEHEHUEM CTETIEHU OKUCIICHHUS a30Ta: K Kax-
JIO¥ MO3UITMHU, 0003HAYEHHOM OYKBOM, MOAOEPUTE COOTBETCTBYIONIYIO MO3HUINI0, 0003HAYCHHYIO UG POLi(20)

YpaBHEHHE PeaKIuU W3MeHeHHe CTETIICHH OKUCIICHHS CePhI
A) Nz + O, =2NO 1)or -3 no +2

b) 2NO + O, =2NO0O; 2) ot +4 no +5

B) 4NH3 + 50, = 4NO + 6H,0 3)or 0 1o +2

I') 4ANO; + 2H,0 + O, = 4HNO;3 4) ot +3 g0 +2

5) ot +2 no +4
4. YcTaHOBHUTE COOTBETCTBUE MEXK/Y PEareéHTaMu U COKpallleHHBIMU HOHHBIMU ypaBHEHUSAMU(20)

Pearenrsl YpaBHeHUA
A) Na,S u HCI 1) Cu**+20H= Cu(OH),
B) Ba(OH); 1 Na;SO, 2) COs* +2H"=CO0, + H,0
A) K,COsit HNO; 3) S%+2H" =H,S
I') CuSO4uNaOH 4) Ba®* +S0,% = BaSO,

5) 2Na‘+ SO4%= Na,SO,
6) CO3% + 2H'=H,CO;4
5. VYcraHoBUTE COOTBETCTBHUE MCXKIAY YPaBHCHUCM XUMHAYECKOU pPC€aKkMu U HallpaBJICHUECM CMCHICHHUA XUMU-
YEeCKOTO PaBHOBECHS MPH YBEIMYECHUU JTABJICHUS B CHCTEME: K KaXKIOW MO3UIUU, 0003HAUEHHOW OYKBOH,
noa0epuTe COOTBETCTBYIOIIYIO MO3HIINIO, 0003HaAYeHHYIO TN (Poii(20)
VYpaBHenue peakiuu HampasieHue cMelIeHns XUMHYECKOTO PaBHOBECHS

A) SO2CI5(r)>S04,(T) +Cly(T) 1) cmemiaercs B CTOPOHY MPOAYKTOB PEaKIINH
B) 2S0;(1) +O(1)«>2S03(1) 2) cmemiaeTcsi B CTOPOHY UCXO/IHBIX BEIIECTB
B)2HI(r)<12(r) + Ha(T) 3) HE MPOUCXOAUT CMEIICHNE PABHOBECHS

I') S(r) + Ha(r)>H2S(r)

6.B pesysbrate peakiuu, TepMOXUMUUECKOe YpaBHeHHE KOTOPoit 2H(T) + O(r) = 2H,0 (1) + 484 xJIxk, Beyemmnock 968 xx
TeIIoThl. Brrumciure 00beM (H.y.) BOZOPOAA, BCTYIHUBIIETO B XMMUYECKYIO PEaKIiio 00pa30BaBIIeHics TP 3TOM BOJbI (B rpaM-
Max). OTBET yKaXHTE B JIUTPAX C TOYHOCTHIO JI0 JeCATHIX (20)

7. YcTaHOBUTE COOTBETCTBUE MEXKY COCTABOM COJIM U TUIIOM €€ FHAPOJIN3a B BOJHOM PacTBOpe: K KaXKIou Mo-
3UIMH, 0003HAYEHHOW OYKBOM, MOAOEPUTE COOTBETCTBYIOIIYIO MO3HITNIO, 0003HaUCHHYIO 1T (poii(40)

Cocras conu Tun runponnsa
A) NaNOs 1) runponuzyercs 1Mo KaTUOHY
Bb) NasPO,4 2) TUAPOTU3YETCS IO aHUOHY
B) Al»Ss3 3) rugponu3yercs o KaTHOHY U aHUOHY
I') AI(NO3), 4) He TUIIPOTN3YeTCs

8. Hcnoab3ys MeTOH 3JIEKTPOHHOTrO OanaHca, COCTaBbTe ypaBHEHUE peakiuu(30):
FeClz + H,S = FeCl, + S + HCI
Onpenenure OKUCIUTED, BOCCTAHOBUTEID
9.Cmemmranu 150 r 10% u 300  25% pacTBopa. Beruncinte MaccoByro J10J1t0 MOTYYEHHOTO pacTBOpa (3amuiu-
T€ YHCIIO C TOYHOCTBIO JI0 1eTbIX ) (50)
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