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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMma 1o XMMHH Ha YPOBHE CpeAHero oduiero oopa3zoBaHus pazpaboTaHa Ha OCHOBE
denepanpHoro 3akona ot 29.12.2012 Ne 273-®03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yabTaTaM OCBOSHHS (efepanbHOW 00pa30BaTEIBHON MPOTpaMMBbI CPEIHETO
obmero o6pazoanus (POII COO), mpencraBneHHsix B DemepalbHOM TOCYyIapCTBEHHOM
obpazoBatensHOM cTtangapre COO, ¢ yuérom Konuenmmu mpernopaBaHusi y4eOHOTO IMpeaMera
«Xumus» B 00pa3zoBaTeNbHBIX opranuszanusx Poccuiickoit @enepanuu, peaanu3yox OCHOBHBIC
o0Opa3oBaTeNbHbIe MPOTPaMMbl, U OCHOBHBIX MOJOXEHHH «CTpaTeruu pa3BUTHUS BOCIIUTAHUS B
Poccutiickoit ®eneparnuu Ha nepuox a0 2025 roga» (Pacnopsbkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIXOJOB K pa3pabOTKe HporpaMMbl 0 XUMHUH, K ONpEAEICHHI0 OoOuIeH
cTpaTeruy oOy4YeHMsl, BOCHUTAHUSA M PA3BUTUS OOYYaIOLIMXCS CPelICTBAMM y4yeOHOro mpeamera
«Xumus» g 10-11 knaccoB Ha 0a30BOM ypOBHE COCTABUJIM KOHLENTYaJbHbIE IMOJIOKEHHS
OI'OC COO o B3aUMOOOYCIOBIEHHOCTH LeJiel, COJepXkaHUs, pe3yJbTaToB OOydeHUs u
TpeOOBaHUI K YPOBHIO TIOJATOTOBKU BHIITYCKHHKOB.

XuMuyeckoe oOpa3oBaHHe, MOJIy4aeMoOe BBITYCKHUKaMU  00I11e00pa3oBaTeIbHON
OpraHM3alllH, SIBISETCS HEOTHEMIIEMOI YacThIO X 00pa30BaHHOCTH. OHO CIYKUT 3aBEPILAIOIIUM
3TariOM pealu3allil Ha COOTBETCTBYIOIIEM €My O0a30BOM YypOBHE KIIFOUEBBIX IICHHOCTEH,
HpI/ICYIlII/IX IIGJIOCTHOP'I CUCTEMEC XUMHNUYCCKOI'O 06pa3013aH1/1$1. 3TI/I ICHHOCTH KAaCAaKTCs ITO3HAHUA
3aKOHOB TIPUPOJBI, (OPMHUPOBAHUS MHPOBO33PEHHS W OOIICH KyJbTyphl YEJIOBEKa, a TaKXKe
9KOJIOTUYECKH OOOCHOBAaHHOTO OTHONIIEHUS K CBOEMY 3J0pPOBBIO W TPUPOJHOU Cpele.
Peanuzyercsa xummdeckoe oOpa3oBaHre 00YJAIOIIUXCS HA YPOBHE CpeIHEro o01iero oopa3oBaHus
CpeICTBaMH y4eOHOTO MpeaMeTa «XUMUs», COIepKaHue U MOCTPOSHHE KOTOPOTO OMpeeNieHbI B
MporpaMMe o XUMHUH ¢ YUETOM cielu(PUKU HAYKH XUMHH, €€ 3HaYeHHsI B TIO3HAHUW TIPUPOJIBI U B
MaTepuagbHOW JKH3HM OOIecTBa, a Takke C Y4€ToM OOImUX [eJded W MPUHIUIIOB,
XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHME CHCTEMBl CpeIHero oOmero o0pa3oBaHUS B
Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAyK UTpaeT 0coOyio poJjib B COBPEMEHHOM
LUMBUJIM3AlMU, B CO3JaHMM HOBOM 0a3bl MaTepHalibHON KyibTypbl. OHa BHOCHUT CBOM BKJIaJ B
(hopMHpOBaHNE PALMOHAILHOTO HAyYHOTO MBIIUIECHHUS, B CO3JaHUE LEIOCTHOTO IMPEICTaBICHUS
00 OKpyXaroIieM MHpe KaKk O €JMHCTBE MPUPOJIbI U YeJIOBEKa, KOTOpoe popMHUpyeTcs B XUMHUU Ha
OCHOBE NOHMMAHHS BELIECTBEHHOIO0 COCTaBa OKPYXKAIOIIEro MHpPA, OCO3HAHHS B3aWMOCBSI3U
MEX/1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JIaCTSMU IPUMEHEHUSI.

TecHo B3aMMOJEHCTBYS € JPYIMMH €CTECTBEHHBIMH HAayKaMHM, XHMHs CTalla
HEOThEMJIEMOM YacThi0O MHPOBOM KyJIbTYpbl, HEOOXOJHWMBIM YCIOBUEM YCIENIHOIO TpyAa U
KHU3HU KaXaoro wieHa obOmectBa. CoBpeMeHHass XMMHS KaK Hayka CO3MJaTelbHas, Kak Hayka
BBICOKMX TEXHOJOIMH HamlpaBjieHa Ha peLIeHHE INI00aJbHBIX MPOOJIEM YCTOWYMBOIO pPa3BUTHS
YeJIOBEYECTBA — ChIPbEBOI, IHEPTeTHUECKOM, MUIIIEBOM, SIKOJIOTHYECKON 0e30MMacHOCTH U OXPaHbI
3JI0pOBBA.

B coorBercTBMM C OOMMMHU WENSIMH W TNPHHLUIAMH CpEIHEro oOmiero oOpazoBaHMA
comep:kanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIi YpOBEHb MU3YUECHHUsI) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOUICKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuXxcs, HEOOXOAUMYIO MM IS



BBIPAaOOTKM MHPOBO33PEHYECKUX OPUEHTHPOB, YCIEHIHOIO BKJIIOYEHHS B JKHU3Hb COLIUYyMAa,
MIPOJIOJKCHHSI 00pa30BaHUs B PA3IMUHBIX 00JIACTSX, HE CBSI3aHHBIX HEITOCPEACTBECHHO C XUMUEH.

CocraBnstomiuMu  npeamera «XUMHA» SBISIIOTCSL 0a30Bble Kypcebl — «OpraHudeckast
xuMus» U «O0Imas 1 HeopraHudeckass XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPYKaHHUS KOTOPBIX
SIBJITFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW MO0 HEOPTraHMYECKOW XUMHUU (C BKIIFOUCHUEM
3HaHUH U3 00IIEeH XMMHUN) B OpraHUYecKOi XUMu. @OpMHUPOBAHUE TaHHOW CHCTEMBbI 3HAHUH MTPH
M3YyYEHUH TpeaMeTa 00ecreuynBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCEIrO0 MHOT000pasusi BEIECTB
Ha OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa coaepkanusi KypcoB — «Opranuueckast Xxumusi» U «OO0mas 1 HeopraHudeckas
XUMES CPOPMHUpPOBAHA B MPOTpaMMe MO XMMHHU Ha OCHOBE CHCTEMHOTO MOJXOJa K MU3YUEHHUIO
yuyeOHOro MaTepuana U OO0yCJOBIEHAa MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha
ONpeNeIEHHBIX TEOPETUUECKUX YpOBHAX. Tak, B Kypce OpraHWyecKOod XUMHUHU BeIleCTBa
paccMaTpuBalOTCsl Ha YPOBHE KIJIACCUYECKOM TEOPUU CTPOCHMSI OPraHMYECKUX COCIUHEHUH, a
TaKkK€ Ha YPOBHE CTEPEOXUMHUYECKHUX U JIJIEKTPOHHBIX IPEJCTABICHUH O CTPOCHUMU BEUIECTB.
CBenenusi 00 M3ydaeMbIX B Kypce BEIIECTBaX JAIOTCSA B Pa3BUTUU — OT YIJIEBOJAOPOJIOB [0
CIIOKHBIX OHMOJIOTUYECKH aKTUBHBIX COCIUHEHHWH. B Kypce opraHmdeckoll XHMHH TIOTy4YaroT
pa3BuTHEe CPOPMHUPOBAHHBIC HAa YpPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHHS IEPBOHAYAIBHEBIC
MIPEJICTABJICHHUS] O XUMHUYECKON CBSI3U, KIACCU(DHUKAIIMOHHBIX MPU3HAKAX BEHICCTB, 3aBHCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM YIVIOM 3peHMsI B IpenMere «XuMmus» 0a30BOro ypoBHS pPaccMaTpHUBAaETCs
U3Y4YEHHBII Ha YpOBHE OCHOBHOIO 0O0IIEero oOpa3oBaHMsI TEOPETHMUECKUH MaTepual M
(aKTOJIOTMUECKUE CBEACHUS O BEILIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHuyeckas XHUMHUS» O00yYaroUIMMCS MPEAOCTABISAETCS BO3MOXHOCTh OCO3HATh
3HAa4YeHHE TEePHUOJMUYECKOr0 3aKOHa C OOIIETEOPETUYECKUX M METOAOJOTMYECKHX IMO3ULUM,
riy0ke MOHATh HCTOPUYECKOE HM3MEHEHHE (QYHKLIMH 3TOro 3akoHa — OT oboOmaromei a0
OOBSICHAIONIEH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHHN O BaXHEWIIMX BEIIECTBaX, UX COCTaBe, CTPOCHHUM, CBOWCTBAX U
MPUMEHEHHH, a TaKXKe 0 XUMHUYECKUX PEaKLHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHMS
nornonHsierca B Kypcax 10 um 11 kjaccoB 3ieMeHTaMH  COJEp)KaHUs, HMEIOLUMU
KYJIbTYpOJIOTHUECKUI M TPHUKIAAHON XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT TOHUMAHHUIO
B3aMMOCBSI3M XHUMHH C JPYTUMH HayKaMH, pacKpbIBAalOT €€ polib B TIO3HABATEIbHOH W
MPAKTUYECKON JIEATEIIbHOCTH YEJOBEKAa, CIOCOOCTBYIOT BOCIIMTAHHIO YBAXKEHHUS K IPOIECCY
TBOpYECTBA B OOJIACTH TEOPUHU M TPAKTHUECKUX MPHIOKEHHH XHMHH, IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOsIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMALMIO U MPUMEHATH €€ NI MONOJHEHUs 3HAaHUM, peleHus
MHTEIJUIEKTYaJIbHBIX W JKCIIEPUMEHTAIBHBIX HCCIIEA0BAaTENbCKUX 3a7ad. B 1enom conepxkaHue
y4eOHOro mpeaMera «XUMUS» JaHHOTO YPOBHSI M3YYEHHUS OPHUEHTHUPOBAHO Ha (OPMHUPOBAHUE Y
00yJaroImuXxcsi MHPOBO33PEHUYECKOW OCHOBBI UIsi MOHUMAaHUS (UIOCO(PCKUX WACH, TaKUX Kak:
MaTepHaAIbHOE €IMHCTBO HEOPTAaHWYECKOTO M OPTaHUYEeCKOTO MHpPA, OOYCIOBICHHOCTh CBOMCTB
BEIIECTB MX COCTABOM M CTPOCHHEM, NTO3HABAEMOCTh MPUPOIHBIX SBJICHUH MyTEM dKCIIEPUMEHTA
U pPEUIeHUs INPOTUBOPEUUI MEXKAY HOBBIMM (akTaMH M TEOPETHYECKHMMHM IPEIIOChUIKAMHU,
OCO3HAaHME POJIM XMMHU B PEUICHUU HKOJOTHYECKUX IMpOoOJieM, a Takke MpoOsieM cOepexeHHs
SHEPreTUYECKUX PECYPCOB, CHIPhS, CO3aHUS HOBBIX TEXHOJIOTUH U MaTEpUAIIOB.



B rmmane pemeHus 3a7a4 BOCHHMTAHMSA, PA3BUTHS M COLHMAIM3ALUHM O0ydYalOIIUXCs
NPUHATBIE TMPOTPAMMON IO XMMHHU IOIXOABl K OIPENEICHUIO0 COIEPXKAHHS U TOCTPOCHUS
npeaMera MpeaycMaTpuBaroT (OPMHPOBAHME YHUBEPCANBHBIX Y4YEOHBIX JCHCTBHM, MMEIOIINX
0a30Boe 3HAYCHUE NSl PA3IMYHBIX BUIOB JEATEIILHOCTHU: PEIICHUs MPo0IieM, MTOUCKA, aHaIu3a U
0o0paboTku wuH(pOpMAIMM, HEOOXOAMMBIX JUIA TNPUOOPETEHHS OIBITa MPAKTHUYECKOH U
HCCIIeI0BATEIbCKOM ESITENbHOCTH, 3aHIMAIOIIEH Ba)KHOE MECTO B IIO3HAHUY XHUMUH.

B nmpaxTuke npenojaBaHus XMMHH Kak Ha YpPOBHE OCHOBHOTO O0IIEro o0pa3oBaHus, TaK U
Ha YpPOBHE CpeJHEro o0uiero oopazoBaHus, pH ONPECeNICHUN COAECPKATEIbHON XapaKTePUCTUKH
ueneil M3ydeHWsl MpeAMETa HalpaBlIEHUEM IEPBOCTENEHHOW 3HAYMMOCTH TPAJUIIMOHHO
npu3HaéTess  (GOpMHUpOBaHME OCHOB XMMHUYECKOW Hayku Kak o00JacTh COBPEMEHHOIO
€CTECTBO3HAHUS, TPAKTUUECKOH JESITeIbHOCTH YeJIOBEKa U KaK OJHOI0 U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOIUYECKOW TOUYKH 3PEHUS TAaKOW MOAXOJ K OMPEICNICHUIO LeJed H3ydeHHs
IIpeIMETA SIBJISIETCS BIIOJIHE OIPABIAHHBIM.

CoriacHO JaHHOW TOYKE 3PEHUS TJIABHBIMHU IENISIMU U3YUYCHHs TpeaMeTa «XUMUs» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBIASIOTCS:

dopMHpOBaHHE CUCTEMbl XWMHUYECKHMX 3HAHMHM KaK BaKHEUIIECH COCTaBJISIOIICH
€CTeCTBCHHO-HAYYHOW KApPTHHBI MHpa, B OCHOBE KOTOPOH JIGKAT KIIFOUEBBIC TOHATHS,
(bYHI[aMCHTaJH)HI)IC 3aKOHBI U TCOPUHU XHMHUH, OCBOCHUC fA3bIKa HAYKH, YCBOCHHC U ITOHHUMAHUC
CYIIHOCTH JIOCTYITHBIX 00OOIICHUI MUPOBO33PEHYECKOrO XapaKTepa, 03HAKOMIICHHE C UCTOPHUEH
HX Pa3sBUTHA U CTAHOBJICHUSA

(GbopMUpOBaHNME U pa3BUTHE IPEICTABICHUM O HAayYHBIX METOJaX IO3HAHMS BEIIECTB U
XUMHUYECKHUX peakluil, HEOOXOAUMBIX AJisi NMPUOOPETEHHUS YMEHUN OpUEHTUPOBATHCS B MHpE
BEILIECTB U XMMUYECKHUX SABJICHUN, NMEIOIIUX MECTO B IPUPOE, B IPAKTUYECKOW U TIOBCETHEBHOMN
KU3HH;

paSBI/ITI/Ie YMGHI/If/'I nu CHOCO6OB ACATCIIbHOCTH, CBA3AHHBIX C Ha6J'IIOI[eHI/ICM %1 O6”I)$[CH€HI/IGM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM MPaBIII 0€3011acCHOT0 00OpaIeHus ¢ BEIIECTBAMU.

Hapsny ¢ aTuM, copepxaTelibHas XapaKTEPUCTHKA IeJIeld W 3a/a4 U3YYCHHUS MPEAMETa B
nmporpamMme 1o XuMuHr yTOUHCHA U CKOPPEKTUPOBaHa B COOTBETCTBUH C HOBBIMU IIPUOPUTCTAMU B
CUCTEME CpemHero odriero oopazoanusi. CeroHs B MPEMOJaBaHUA XUMUU B OOJIBIIICH CTETICHH
OTIAETCSl MPEANOYTEHNE MPAKTUUECKON KOMIIOHEHTE COJIep:KaHus 00y4deHHs, OpPUEHTUPOBAaHHON
Ha TIOJTOTOBKY BBIMYCKHHMKA OOIIEOOpa30BaTeNbHONW OpraHW3aIliH, BIAJCIONIETO HE HA0OpOM
3HaHUW, a (PYHKIHOHATHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOAMU W YMEHHUSMHU aKTHUBHOTO
MOJIy4eHUsI 3HAHUN U TIPUMEHEHUS MX B PEaTbHOM KU3HU JJIs PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBsa3u ¢ atum npu H3YUYCHUU NOPCIMCTa «XHUMHUA» AOMHUHHPYIOMIEC 3HAYCHUC
ano6peTa10T TaKM€ OCJIN U 3aJa4l, KaK:

agarnTanus 06yqarom1/1xc51 K YCJIOBUAM JUHaAMHUYHO Pa3BUBAIOIICTOCA MHpa,
(I)OpMI/IpOBaHI/IC HHTCJUICKTYAJIbHO paSBHTOﬁ JINYHOCTH, TOTOBOM K CaM006pa30BaHI/IIO,
COTPYAHUUCCTBY, CaAMOCTOATCIBHOMY [IIPUHATUIO TPAMOTHBIX pCHleHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BCIICCTBAMU U UX ITIPUMCHCHHUCM



dbopMHupoBaHHEe Yy OOYYAIONIMXCS KIFOYEBBIX HAaBBIKOB (KJIFOYEBBIX KOMIICTCHIIHH),
HMCIOIUX YHHUBCPCAJIbHOC 3HAYCHUC JIA pa3JIMYHbIX BHUAOB ACATCIBHOCTH: PCHICHUSA HpO6J’ICM,
MOWCKa, aHamm3a W o0paboTku wuHMOpMANKUK, HEOOXOMUMBIX JUIsI TPUOOPETEHHS OIBITA
ACATCIIbHOCTH, KOTOpad 3aHUMACT BAXXHOC MCCTO B IMO3HAHWUW XHUMHH, a TAKXKC IJId OLCHKHU C
MO3UIUI IKOJIOTUYECKOW OE30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKHUX IPOIECCOB
Ha OpPraHu3M YeJIOBeKa U IPUPOHYIO CPEIy;

Pa3BUTHC NO3HABATCIIBHLIX HUHTCPCCOB, MHTCIIICKTYAJIbHBIX WU TBOPYCCKUX CII0OCOOHOCTEH
o6yqafom1/1xc51: CIIOCOOHOCTH CaMOCTOSTEIBLHO HpI/IO6peTaTB HOBBIC 3HAaHHA II0 XHMHHU B
COOTBETCTBHHU C KH3HCHHBIMH HOTpe6HOCTHMI/I, HCII0JI30BaTh COBPEMCEHHBIC I/IH(bOpMaI_[I/IOHHLIe
TCXHOJIOTHUHN JId ITOHMCKAa W aHaJIku3a y‘lG6HOfI u HaquO-HOHYHﬂpHOﬁ I/IH(bOpMaI_II/II/I XHMHUYECKOI'O
COACPIKAHUSA,

q)OpMI/IpOBaHI/Ie " pa3BUTHUC Y 06yqa101u1/1xc;1 aCCOIMAaTUBHOI'O M JIOTHYCCKOI'O MBIIIJICHUA,
Ha6J'II-OI[aTCJ'IBHOCTI/I, CO6paHHOCTI/I, AKKYpPaTHOCTH, KOTOPBIC 0COOEHHO H606XOI[I/IMBI, B
YAaCTHOCTH, ITPpH IINTAHUPOBAHHUU U ITPOBCACHUN XUMHYCCKOI'O SKCIICPUMCHTA,

BOCIIHUTaHHE Yy OOyYarommxcs YOESKIEHHOCTH B TYMAaHUCTHYECKON HaIlpaBICHHOCTH
XUMHHM, €€ BaXHOM pOAM B  pEIIEHUH  I[JIOOAIBHBIX  IPOOJIEeM  palMOHAIBLHOTO
MIPUPOJIONOIB30BaHUS, MOMOJHEHHUSI YHEPreTUYECKUX PECypCcoOB U COXPaHEHHsI MPHPOJHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OCPEKHOTO OTHOIICHHMS K MIPUPOJIC U CBOEMY 3I0POBBIO,
a Takke MPUOOPETEHUs OIbITa MCIIOIB30BaHUS TOJYYCHHBIX 3HAHUMW ISl MPUHATHS TPAMOTHBIX
pelIeHui B CUTYyaIUsIX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU.

B yuebHOM miiane cpenHero oOuiero o0pa3zoBaHHUs MpEAMET «XUMUS» 0a30BOr0 ypOBHS
BXOIHUT B COCTaB Hpe)IMeTHOﬁ objacTu ((ECTGCTBGHHO-Hay‘-IHI)Ie NpEeaAMETED).

OO01ee 4nCIO YacoB, OTBEASHHBIX M M3y4EHUS XUMUHU, Ha 0a30BOM YpOBHE CPEIHETO
oOmero oopazoBanusi, coctaBisieT 68 yacos: B 10 kimacce — 34 yaca (1 gac B Henento), B 11 kacce
— 34 gaca (1 gac B HezemIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA
Teopernyeckre 0CHOBbI OPraHUYeCKOM XUMHUHU

[IpenMer opraHM4ecKOM XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHUE U 3HAYECHUE B IMOJYYCHUU
HOBBIX BEILECTB M MaTepuanoB. Teopus crpoeHus oprannueckux coenuneHuil A. M. bytieposa,
e€ ocHoBHBIe ToNOXKeHUs. CTpPyKTypHbIe (QOpPMYIbl OpraHMYECKHX BemiecTB. [ omoiorus,
n3oMepusa. XMMUYECKasi CBSI3b B OPraHMYECKUX COEUHECHUSX — OJIMHAPHBIC U KPATHBIE CBSI3U.

[IpencraBienue o knaccupukanuy OpraHMuecKux BeniecTs. HoMeHkmaTypa opraHuueckux
COEMHEHMH (cucTeMaTHdecKast) U TPUBUAIbHBIC HA3BAHUS BaXKHEHUIINX MPEACTaBUTENEH KIaccoB
OpPraHUYECKUX BEIIECTB.

3KCH€pI/IM€HTaHI>HI>Ie MCTOJbl U3Y4YCHHA BCUICCTB U HUX HpeBpaIIICHPIfII O3HAaKOMJICHHEC C
o6pa3uaMH OpraHU4YC€CKUX BCUICCTB M MATCpUalaMHW Ha HMX OCHOBC, MOJICIMPOBAHHEC MOJICKYII
OpraHn4YeCKHUX  BCIICCTB, Ha6J'IIOI[eHI/Ie H  OIIMCaHHUC OCMOHCTPALMOHHBLIX  OIIBITOB IIO
IpEBPalICHHUIO OPTraHUYCCKUX BCIICCTB IIPHU HAarpC€BaHHUH (HJ'IaBJ'ICHI/Ie, O6yTJ'II/IBaHI/Ie u FOpCHI/Ie).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKUH psia. Mertan u 3TaH — mnpocteifiue
MIPEICTaBUTENN aJIKaHOB: (PM3NYECKNE U XUMUYECKUE CBOMCTBA (PeaKkIMy 3aMEIICHUs U TOPEHus),
HAax0’KJICHHE B NIPUPOJIE, IOJIYUCHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUN psiA. DTUIIEH U IPONWIEH — IpocTeiiune
MPEICTaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHUYECKHE CBOWCTBAa (peakluu TUIPUPOBAHMS,
raJJOTeHUPOBAHUS, THAPATALIUH, OKUCIECHHS U TIOJTMMEpU3allin ), MOJydeHHEe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u merunOyramueH-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKHE
cBoiicTBa (peakius noiauMmepusannn). [loaydeHre CHHTETHUECKOrO KaydyKa U pe3HHBI.

AJKUHBI: €OCTaB U OCOOEHHOCTH CTPOEHHs, TOMOJOTHYECKHH psia. AneruneH -—
MPOCTEHIINIA MpeACTaBUTENb ATKUHOB: COCTaB, CTPOEHUE, (PU3HUECKHe U XUMUYECKHE CBOICTBa
(peakuuy rUAPUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATAIIMH, TOPEHUS ), TOJIyY€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHE, (U3MYECKHE W XHWMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS W HHUTPOBAHMS), MOJYYeHHE W TNpUMeHeHue. Toryon: cocmas, cmpoeHue,
Qusuueckue u xumuyecKue ceolcmea (Peaxkyuu 2aio2eHupo8aHus U HUMpOBaHUs), noayieHue u
npumenenue. TOKCHYHOCTb  apeHOB.  ['eHeTmyeckas  CBSI3b  MEXKAY  YIJIEBOJOpPOAaMH,
MPUHAUISKALMMHU K pa3IMYHBbIM KJaccam.

[TpuponHble UCTOUYHUKU YTIIEBOJOPOIOB. [IpupoaHbIii Ta3 W MOMYTHbIE HE(PTSHBIE Ta3bl.
Hed1s 1 € npoucxoxaenue. CriocoOsl nepepaboTku He(TH: MEPEroHKa, KPEKUHT (TEPMUYECKUH,
KaTaluTUueckuit), mmponu3. IIpogykTsl mepepaboTku  He(pTH, HUX TNPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yToJib ¥ IPOJIYKTHI €ro nmepepadoTKy.



OKCepUMEHTAIbHBIE METO/bl M3yYEHHS BEIIECTB M MX MPEBpAIICHUN: 03HAKOMIIEHUE C
oOpa3iamu IiacTMace, KaydyKoB U pe3uHbl, Koyuiekuud «HedTe» u «YToapy, MoaenupoBaHue
MOJICKYJT yIJIEBOAOPOAOB U TaJIOTEHONPOU3BOJIHBIX, TMPOBEICHHUE MPAKTHYECKONW paboThI:
II0JIy4Y€HHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHbie 3agayn.

Bbruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakuuud (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA UM MPOYKTA PEAKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJTHOTO
Y3 UCXOHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN).

Kucaopojacoaep:kanme opranndeckne coeTnHeHn st

Hpe,I[GJILHHe OJIHOATOMHBIC CIIMPTHI. MeTaHon M 3TaHOMI: CTPOCHHC, (1)I/I3I/I‘ICCKI/I€ n
XHMHYECKHE CBOMCTBA (peaKI_II/II/I C AKTUBHBIMH MCTAJLJIaAMH, TI'aJIOTCHOBOIOPOAAMM, ropeHHe),
IIPpUMCHCHUC. BO,Z[OpOI[HBIe CBA3U MCKAY MOJICKYJIAMU CIIUPTOB. HeﬁCTBHe MCTaHOJIa U 3TaHOJIa
Ha OpraHui3M 4CJI0BCKaA.

MHoroaToMHble CHUPTBHI. OJTWIECHITIMKOAb M TJIMLEPUH: CTpOeHHE, (U3HUECKUEe WU
XMMHUYECKHUE CBOICTBA (B3aMMOJICHCTBUE CO IIEIOYHBIMU METaJlJIaMi, KaU€CTBEHHAsl PEaKIUs Ha
MHOroaToOMHble cnuptThl). JleiictBue Ha opraHu3sM uenoBeka. [IpumeHeHHe rMuepuHa H
STUJICHTIIMKOJIA.

@DeHoNI: CTPOCHHE MOJICKYJbI, (DU3MUYECKHE M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

AJ'IB,I[CFI/II[BI U KCTOHBI. CDOpMaJ'IBI[eFI/I)I, aleTajJbACruJi: CTPOCHHC, (I)I/I3I/I‘-ICCKI/IC n
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJIICHHMS MW BOCCTAHOBJICHHUS, KadYCCTBCHHBIC peaKIII/II/I),
IMMOJIYUYCHHEC U TIPUMCHCHUC.

OnHOOCHOBHBIE Tpe/eTbHbIe KapOOHOBBIE KUCIOTH. MypaBbuHAs M YKCYCHas KHUCIOTHI:
cTpoeHue, (U3NIECKue U XUMHUECKUE CBOMCTBA (CBOMCTBA, OOIIME ISl Klacca KUCIIOT, PEaKIus
stepudUKaIM), TModydyeHue u mnpuMmeHeHue. CrTeapuHOBas U OJEUHOBAsS KHUCJIOTHI Kak
HpeHCTaBI/ITeJ'II/I BBICIHIUX Kap6OHOBI)IX KHCJIIOT. MI:IJ'I& KaK COJIN BBICIINX Kap6OHOBI>IX KHCIIOT, UX
MOJOIIee JeUCTBHE.

CrnoxHble 3¢upbl Kak IPOU3BOJHbBIE KapOOHOBBIX KHCIOT. ['MAPONN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. buosorndeckas posib KUPOB.

VYrieBoapl: cocTaB, KiIacCU(PUKAIMS YTIEBOIOB (MOHO-, M- M TIOJIMcaxapuibl). [ mroko3a —
MPOCTEUIINIA MOHOCAXapuJ: OCOOEHHOCTH CTPOEHHUS MOJICKYJbI, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumoeiicTeue ¢ ruapokcuaom meau(ll), okucnenrne aMMruayHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBIeHHE, OpPOKEHHE TIIOKO3bI), HAXOXIEHWE B TMPHUPOJE, NPUMEHEHHE,
6uosiornueckas posb. Dotocunres. PpykTo3a Kak H30Mep IIIIOKO3bI.

KanMaJ'I M LOEJUII0JI03a KaK MPUPOJAHBIC IMOJIMMEPHI. CTpO@HI/Ie KpaxMmajia 1 LEJI0JI035bI.
du3znuecknue U XUMHUUECKHE CBOMCTBA Kpaxmajia (FI/IJIPOJII/B, KauCCTBCHHAA pCaKuus C I/IO,[[OM).

OKCHepUMEHTAIbHBIE METOJbl HM3YyYEHHUsS BEIIECTB M UX MpPEBpallleHUuil: TMpOBEICHUE,
HaONlloJIeHWe W OIMCaHUE JEMOHCTPAIMOHHBIX OMNBITOB: TOPEHUE CHUPTOB, KaueCTBEHHBIC



peakIuu OJIHOATOMHBIX CHUPTOB (OKHCIeHHe dTaHona okcuaoM wMenu(Il)), mMHOrOaTOMHBIX
COUpTOB (B3aumojeicTBue riaunepuHa c ruapokcuaom wmeau(ll)), anpaerunoB (okucieHue
aMMHaudHbIM pacTBopoM okcuja cepedpa(l) u runpoxcunom meau(ll), B3anmonelicTerue kpaxmaia
C MOJIOM), IPOBEICHNUE TPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTBHI.

PacuérHbie 3agayn.

Bbruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakuuu (Macchl, o0ObEMa, KOJIWYECTBa
MCXOJTHOTO BEIECTBA UM MPOYKTA PEAKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJTHOTO
Y3 UCXOHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN).

A30Tcoz[ep>1<amne OpTraHU4YE€CKUEC COCTUHCHU .

AMHMHOKHUCIIOTHI Kak aM(pOTEpHBIE OpraHUYeCKHe CoeTMHEHUS. DU3NUECKHE U XUMUYECKHE
CBOICTBa aMUHOKHUCIOT (Ha MpuUMepe TJaulKMHA). buoiiormyeckoe 3HAYEHHE aMHUHOKHCIIOT.
IlenTuael.

benkn kak TmpHpOJHBIE BBICOKOMOJICKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTHYHas CTPyKTypa OenkoB. XHMMHYECKHE CBOWCTBa OCIKOB: THAPONW3, JACHATypauus,
KAaueCTBEHHbIE PEAKIIMHU HA OEJIKHU.

DKCIepUMEHTAIIbHBIC METOJbl M3YYCHHUs BEIISCTB W WX IPEBpAIlCHUI: HaOIIOJCHUE U
OIKUCAHUE JIEMOHCTPALMOHHBIX OMBITOB: JCHATYypalkss OEJIKOB IpH HarpeBaHWH, IIBETHbIC
peaknuu OCIKOB.

BbicokoMosIeKyIsIpHBIC COCTUHEHHSA

OCHOBHBIC IIOHSTUS XUMHH BBICOKOMOIJICKYJIAPHBIX COE€IUHEHUN: MOHOMCp, MOJIUMCED,
CTPYKTYPHOC 3BCHO, CTCIICHD ITOJIMMEPU3AlIUN, CPEAHAA MOJICKYJIAPpHAA Macca. OcHoBHEBIC MCTO/bI
CHHTE3a BBICOKOMOJICKYJISAPHBIX COECTMHEHUM — noJimMepu3alusa U NOJIMKOHACHCAHsl.

SKCHepI/IMeHTaHBHLIe METOAbl U3Y4YCHHA BCIICCTB U HUX npeBpameHI/H?I: O3HAKOMJICHUE C
O6p83].IaMI/I MMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

Me;xnpez[MeTHHe CBA3H.

Peanu3anus MeXNpeIMETHBIX CBsS3€l IPH M3y4EeHHWH opraHudeckod xumuu B 10 kiacce
OCYILIECTBIISIETCSl 4epe3 MCIOIb30BaHNE Kak OOIIMX E€CTECTBEHHO-HAyYHBIX MOHSITHHA, TaK H
MIOHSATUH, ABIIAIOIIMXCA CUCTEMHBIMHU JUISl OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0me ecTeCTBEeHHO-HAyYHbIC TIOHSTHS: SBJICHHE, Hay4YHbIA (haKkT, THIOTE3a, 3aKOH,
TeOpHs, aHallu3, CHHTE3, KJIacCUPUKaMs, TMEePUOJAUYHOCTh, HAOJIOJEHNEe, W3MEpEHue,
SKCIEPUMEHT, MOJEIUPOBAHUE.

®dusnka: MaTepusi, JHEPrUsl, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPTE€TUYECKUI YPOBEHb,
BELIECTBO, T€JN0, 00BEM, arperaTHOEe COCTOSIHUE BEIEeCTBA, (PM3MUECKHUE BETUUMHBI U €MHUIIBI UX
HU3MEPEHUS.

buonorus: xmerka, opranusm, Ouochepa, oOMEH BemeCTB B OpraHu3me, (poTocuHTE3,
OMOJIOTNYECKH aKTUBHBIC BellecTBa (O€IKH, YIIeBOIbI, )KUPbI, (DEPMEHTHI).



['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHoorus: IMUIICBBIC MPOAYKTEI, OCHOBBI pallMOHAJIBHOI'O IMUTAaHUA, MOIOIIUE CPEACTBA,
JICKApCTBEHHBIC 1 KOCMCTHYCCKHUE IIpCrapaThbl, MaTCprajibl U3 UCKYCCTBCHHBIX N CUHTCTUYCCKUX
BOJIOKOH.

11 KJIACC
OBLIASA N HEOPTAHUYECKASA XUMMUSA
Teopernyeckne 0CHOBBI XUMHHU

XuMuyeckuit snemMeHT. AToM. Sapo aroma, H30TOMBL. DJEKTpOHHAs 000JI0YKa.
DHepreTuvecKue ypoBHU, MOJAYPOBHU. ATOMHBIE opOuTanw, s-, p-, d- anemeHTsl. OCOOCHHOCTH
pacmpeselieHusT JICKTPOHOB MO OpPOMTAISAM B aroMax 3JIEMEHTOB TEPBBIX UYETHIPEX TEPHUOJIOB.
DneKTpoHHas KOHPUTYpAIHS AaTOMOB.

Ilepnonnueckuit 3akoH u llepuoguyeckas cucrema XuMH4eckux 3eMeHtoB [[. M.
MenpeneeBa. CBs3b mnepuoanyeckoro 3akoHa U Ilepuogumyeckoll CUCTEMBI XMMHYECKUX
anemeHnToB Jl. 1. MenneneeBa ¢ COBpeMEHHOW TeOpUEH CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTH
MU3MEHEHHUs CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU HPOCTBIX U CIOXKHBIX BEILIECTB
110 TpyIIaM U NepuojaM. 3Ha4eHHEe NEPUOANUECKOr0 3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XHMHYecKas CBs3b. Buabl Xxumuueckod cBs3u (KOBaJEHTHas
HEeMnoJisipHasi W TOJspHas, HOHHAs, MeTajuindeckas). MexaHu3Mmbl 00pa3oBaHUs KOBAJIEHTHOM
XUMUYECKOH CBsA3M (OOMEHHBIH M JOHOPHO-aKUENTOpHbIH). Bomoponnas cBs3b. BaneHTHOCTS.
OneKTpooTpUIATENBHOCTh. CTeNeHb OKUCIIEHUS. IOHBI: KATUOHBI U aHUOHBI.

BemniectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMsI. 3aKOH IOCTOSHCTBA COCTaBa
BEUIECTBA. THUIBl KPUCTANIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBA BELIECTB OT THIA
KPUCTAIUIMYECKOMN PEIIETKH.

[TonsTue o AUCIICPCHBIX CUCTCMAX. HcTuHHBIE U KOJIIOUIHEIE pacCTBOPHI. MaccoBas nois
BCIIICCTBA B paCTBOPC.

Knaccudpukanus Heopranmdyeckux coenuHeHuil. HomeHkmatypa HeopraHuyeckux
BEILECTB. ['eHeTHueckass CBsA3b HEOPraHWYECKUX BEILECTB, MPUHAMIEKAIIMX K Pa3IMYHBIM
KJIacCaM.

Xumuyeckas peakuusa. Knaccupukanuss XMMHUECKHX peakuil B HEOPTaHUYECKOM U
OpPraHMYECKON XMMHH. 3aKOH COXPAaHEHHUSI MAacChl BEIIECTB, 3aKOH COXpPAHEHMs U NpEBpaILEHUs
SHEPIUH IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (akTopoB. OOpaTHUMblEe pEaKIUH.
Xumuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHUE XHWMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle larense.

OnexTponuTtnueckas nuccormanus. CuibHble W ciadble 3JeKTponuThl. Cpena BOIHBIX
pacTBOpOB BEILECTB: KUCIas, HEUTpallbHas, I1€JI0YHasl.



OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC pEaKkuu.

OKCHeprUMEHTaJIbHbIE METOJbl M3Yy4YCHHUS BEUIECTB M WX IPEBPALICHUH: JIEMOHCTpAIHs
tabmun «lleproandeckas cucrema xumudeckux snemeHToB Jl. M. MenneneeBa», u3ydeHue
MoJieNiell  KPUCTAIMYECKUX pemEToOK, HaOMI0JAeHWe M ONHCAHUE JIEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (Pa3jOXKEHHE MEPOKCHAa BOAOPOJAa B MPUCYTCTBUH KaTalU3aTopa,
OIIPEIETICHUE Cpellbl PACTBOPOB BEILECTB C IOMOIIBI0 YHHUBEPCAJIBHOTO HWHIMKATOPA, PEAKLUH
MOHHOTO OOMeEHa), MPOBEJCHHWE NPAKTUYECKOH padoThl «BrusHUe pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMHYECKOH PEaKIIUI».

PacuérHbie 3a1a4n.

Pacuérbl 10 ypaBHEHMSIM XUMUYECKUX PEAKLUH, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI ¢ UCIIOJIB30BAHNUEM ITOHATUS «MACCOBas 0JIs BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. [Tonoxxenne HemeTayuioB B [lepuoaudeckoil cucteMe XUMUYECKUX JIEMEHTOB
J. . MenneneeBa ¥ OCOOCHHOCTH CTPOCHHUS aroMOB. Du3nveckue CBOWCTBA HEMETAJUIOB.
AnoTponusi HEMETAUIOB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XHWMHYECKUE CBONCTBA BAXKHEWIIMX HEMETAUIOB (TallOTEHOB, cephl, azora, (docdopa,
yriaepoia U KPeMHHs) U UX COeTUHEHUI (OKCUIOB, KHCIOPOACOAEPKAIIUX KUCIOT, BOJAOPOIHBIX
COCIMHCHHMIN).

HpI/IMeHeHI/Ie BaKHEHIIINX HEMETAJJIOB U MX COCIMHEHUI.

Mertamnel. [lonoxenue meramnos B [lepuonnueckon cucreMe XUMHYECKUX AJIEMEHTOB JI.
N. MenneneeBa. OcoOGHHOCTH CTPOEHUS DJEKTPOHHBIX 000JI0YEK aToMOB MeTamioB. OOmiue
¢usnueckue cBoiicTBa MeTamioB. CIUIaBBl METAIIOB. DJIEKTPOXUMUYECKUN PsIi HaMpsHKEHUN
METaJJIOB.

XVUMUYECKUE CBONCTBA BaXKHEHIIMX METAUIOB (HATpWd, Kaiwii, KalblMii, MarHui,
ATIOMHHHM, IUHK, XPOM, KEJle30, MeJIb) U UX COCTUHEHHI.

O6H_[I/Ie CITOCOOBI MOJIYYCHUA MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJJIOB B 6BITy 1 TCXHHUKCE.

DKCIepUMEHTAIbHBIE METOABl HW3YYCHHs BEIIECTB M HMX [PEBpAICHHI: W3ydeHHE
KOJUICKIMH «METauibl U CIIaBbl», 00pa3IOB HEMETAIIOB, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4,
HAOJIOZICHUE W OIMHUCAHWE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aMMOJCHCTBUE
THJIPOKCHUIA ATFOMHHHUS C PACTBOPAMU KHCJIOT M IIEJIOUeH, KAaUeCTBCHHBIC PEaKIMM Ha KaTHOHBI
METaJIJIOB).

PacuérHbie 3amaun.

Pacuérsl Macchl BemiecTBa wiM 00bEMa Ia3oB IO H3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce MM 00BEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKLMU BEIIECTB, pacdEéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHuA ¥ KHU3Hb



Ponp xuMuu B o0ecriedeHur 3KOJIOTHYECKOM, YHEPTeTHYECKON M MUIIEBON 0€301MacHOCTH,
Pa3sBUTHUU MCIAULIMHBI. Ilongrue o HAayY4YHBIX MCTOAax MO3HAaHW BCIICCTB U XUMHUYCCKHUX peaKI_II/If/'I.

[IpencraBnennss 00 OOHMMX HAyYHBIX TMPHUHIMIAX MPOMBIILICHHOTO IOJTYYEHUS
BaKHEUIIINX BEIIECTB.

YenoBek B MHUpPE BEIIECTB M MaTEpUATOB: BAKHEHIIME CTPOUTEIBHBIE MaTEPUAIbI,
KOHCTPYKLMOHHBIE MAaTe€pUallbl, KPACKH, CTEKIO, KEpamMHuKa, Marepuanbl Ui JJIEKTPOHHUKH,
HaHOMAaTepHaJIbl, OPraHUYECKUE U MUHEPAIbHBIE yI00PEHUSI.

Xumus u 3J0pPOBEE UYCJIOBCKA: IIpaBHUJIa HCIIOJIB30BaHUA JICKAPCTBCHHBIX IIPCIIapaToB,
IIpaBujia 0€30IaCHOT0 MCII0IL30BaHUS IpcIiapaToB OBITOBOM XHMMMHU B HOBCCI[HCBHOﬁ JKHU3HU.

Me;xnpez[MeTHHe CBA3U.

Peanuzanus MeXNpeAMETHBIX CBA3€H MpU M3Y4eHHUU OOIIEH M HEOPraHUYEeCKOW XMMHHU B
11 kmacce ocyiecTBIsETCS Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMU I OTIENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LIUKIIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHbIC ITIOHATHUS: Hay‘lHLIﬁ (baKT, I'umoTe3a, 3aKOH, TCOPU:A, aHAJIU3,
CHHTC3, KJ'IaCCI/I(I)I/IKaI_[I/ISI, NEpUOANIHOCTD, Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, MOACIIMPOBAHUC,
HU3MCPCHUC, SABJICHHUC.

®dusmka: marepus, dHEPrusi, Macca, aroM, JJICKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
PaMOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYEeCKUil YpPOBEHb, BEIIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, PU3NYECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHUs, CKOPOCTbD.

buomnorus: KJICTK4, OpraHu3M, 3SKOCUCTEMA, 6H00(1)epa, Makpo- W MHKPOIJICMCHTHI,
BUTaMHHBI, oOMeH BCIICCTB B OPraHU3MC.

FGOFpa(I)I/I}IZ MHHCPAJIbI, TOPHBIC ITIOPOJLI, ITIOJIC3HBIC HCKOIIACMBIC, TOTIJIIMBO, PECYPCHI.

TexHomOTMS: XUMHUECKas MNPOMBINIJICHHOCTE, METAJLIIYPIrHs, IPOU3BOACTBO CTPOUTECIBHBIX

MaTepuruaioB, CEIBCKOXO3S1CTBEHHOE IMpoOu3BOACTBO, MNUIICBasa MMPOMBIINIJICHHOCTD,
(bapMaHeBTquCKaﬂ IMPOMBIINIJICHHOCTD, IMPpOU3BOACTBO KOCMCTUYCCKUX npenaparos,
IIPpOU3BOJACTBO KOHCTPYKIIHOHHBIX MaTc¢puraioB, QJICKTPOHHAA MMPOMBIIIJICHHOCTD,

HaAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA ITPOI'PAMMEBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBauBaeT TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHUS OOYYAOIIMMUCS
MpOrpaMM CpeaHero odmiero oOpa3oBaHUS (JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
Hayuno-meronuueckoil OCHOBOM Ui pa3paOOTKH IUTAHUPYEMBIX PpEe3yJIbTaTOB OCBOCHMUS
MIPOrpaMM CPETHETO OOIIETO 00pa30BaHUS SBIISETCS CHCTEMHO-IEATEIHHOCTHBIN MOIXO/I.

B cootrBercTBHE C CUCTEMHO-ACATCIBbHOCTHEIM IIOAXOAOM B CTPYKTYPEC JIMYHOCTHBIX
PE3YIBTATOB OCBOCHU IPEAMETA «XuUMHS» HA YPOBHE CPpCAHETO 0611_[61"0 O6paBOBaHH${ BbIJICJICHBI
CJICAYIOUC COCTABIAIOIINC!

OCO3HAaHHC O6y‘IaIOH_II/IMI/IC$I pOCCHﬁCKOﬁ rpaxcz[aHCKoﬁ HICHTUYHOCTH — T'OTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATCIIbHOCTU U CaMOOIIPCACIICHUIO,

HaJINn4Yuc MOTHBAIlUHU K 06y‘IeHI/II-O;

HCJICHAIIPABJICHHOC PAa3BUTUC BHYTPCHHUX Y6G)KH6HHﬁ JIMYHOCTH Ha OCHOBEC KJIHOYCBBLIX
LIEHHOCTEN " HCTOPHUUCCKUX Tpazmunﬁ 0a3oBoit HAayKH XUMHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMUXCS PYKOBOJICTBOBATHCS B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMHM, TMPHUCYIIUMHU IEJIOCTHOH CHUCTEME XHMHUYECKOTO
o0pa3zoBaHUs;

HAJIMYUEC NPaBOCO3HAHUA 9KOJIOTHYCCKOM KYJIbTYPbBl H CIIOCOOHOCTH CTaBHTh el u
CTPOUTH JKU3HCHHBIC IIJIAHBI.

JImgyHOCTHBIE pE3YyIbTAaTbl OCBOCHHUA MPEAMCETA «XHUMHS» JOCTUTAIOTCA B CANHCTBE
yqe6H0171 U BOCHUTATEIIPHOM OEATEIBbHOCTH B COOTBETCTBHUHU C TYMaHHUCTUYCCKUMU,
CONMOKYJIbTYPHBIMH, JOYXOBHO-HPABCTBCHHBIMH HCHHOCTAMHU W HACAIIaMU pOCCI/II>'ICKOFO
IrpakIaHCKOTr' 0 O6H.[CCTBa, MNPpUHATBIMU B O6H.[CCTBC HOpMaMu HW TIpaBUJIaMU TIOBCACHUA,
CHOCO6CTBYIOH_II/IMI/I nponeccam CamMoIlO3HaHHA, CaMOPa3BUTUA W HPABCTBCHHOI'O CTAHOBJICHUA
JIUYHOCTHU O6y‘IaIOIJ_[I/IXC5I.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHSI MpeAMeTa «XHUMHUS» OTPaKalT cHOPMUPOBAHHOCTH
OTIbITa TIO3HABATENFHOU U MPAKTUYECKON MEATEILHOCTH 00yYaIOIUXCsl 0 PeaTnu3allii MPHHSITHIX
B OOIIIECTBE LIEHHOCTEHN, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIUTAHMS:

OCO3HaHUA 06y‘-IaIOH_[I/IMI/ICH CBOMX KOHCTUTYHHWOHHBIX IIpaB U 06H3aHHOCTCﬁ, YBaKCHHS K
3aKOHY U IPABOIIOPAAKY,

NpEaACTaBIICHHUA O COOHUAJBHBIX HOpMAax MW IIpaBUJIaX MEKIMYHOCTHBIX OTHOIIICHUHA B
KOJIJICKTHUBCEC,

TOTOBHOCTU K COBMECTHOM TBOPYECKOM JAEATEIHbHOCTU MPU CO3/IaHUU y4EOHBIX MPOEKTOB,
pelieHnr yueOHbBIX U MO3HABATENIbHBIX 33/1a4, BEITOJTHEHUH XUMUYECKIX YKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHThI APYTUX
IIPY aHAJIN3€ Pa3JINYHBIX BUJIOB yUEOHOM AESATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

IIEHHOCTHOTO OTHOIICHUS K HMCTOPUYECKOMY W HAyYHOMY HACIEIUI0 OTCUYECTBEHHOU
XHUMHH;

YBAXXCHHUA K IIPOLECCY TBOPUCCTBA B obnactu TCOPHHU M MPAKTUYCCKOrO IPHUMCHCHHA
XUMHH, OCO3HAHHA TOI'0o, YTO MAOCTHIKCHHA HAYKHU C€CThb PE3YJIbTaT MIUTCIBbHBIX Ha6J'II-OI[€HI/II71,
KPOIIOTJIUBBIX SKCIICPUMCHTAJIBHBIX ITIOMCKOB, ITIOCTOAHHOI'O TpyJda y‘léHBIX U IIPAKTUKOB;

HHTEpECa W IIO3HABATCIBbHBIX MOTHBOB B IIOJYUYCHHHM W MOCICAYIOHMIEM aHalIu3€
PIH(bOpMaI_[I/II/I 0 IIEPCAOBBIX NOCTHIKCHHAX COBpeMeHHOﬁ OTE€YECTBEHHOM XUMHU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:
HpaBCTBCHHOFO CO3HAaHUA, OTUYCCKOI'O ITIOBCACHUA,

CIIOCOOHOCTH OLICHUBATb CUTyalluH, CBA3aHHBIC C XUMHWYCCKUMMU SBJICHUAMU, U IPUHUMATH
OCO3HAHHBIC PCUHICHU A, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHLIC HOPMbBI U ICHHOCTH,

TOTOBHOCTH OIICHHBAaTh CBOE MOBEACHUE H IIOCTYIIKM CBOHX TOBapI/IHIeﬁ C HO3I/IHI/H>'I
HPAaBCTBCHHLIX U IIPAaBOBBIX HOPM U OCO3HAHHC HOCJIGZICTBI/Iﬁ OTUX IMOCTYIIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MMOHUMaHHUS I€HHOCTEH 300pPOBOTIO0 U 0e30I1acHOr0 o6pa3a KHW3HU, HCO6XOI[I/IMOCTI/I
OTBE€TCTBCHHOI'O OTHOIICHHUA K CO6CTB€HHOMy CI)I/ISI/I‘ICCKOMY " INICUXUYCCKOMY 310POBbIO;

CO6J'IIO,I[CHI/I$I IMpaBUJI 0€30I1acHOTO O6paH_IeHI/I$I C BCIICCTBAMHU B 6BITy, MMOBCEIHEBHOM
KU3HU U B TPYHOBOﬁ JACATCIIBHOCTH,

MNOHUMAaHHA TCEHHOCTHU IIpaBUJI HWHAUBHUAYAJIBHOTO W KOJUJICKTUBHOI'O 0e30I1acHOro
MOBCACHUS B CUTYAlIUAX, YTPOKAOIINX 3J0POBbIO U JKU3HU J'IIO,ZLCI\/’I;

OCO3HAHHUS TOCJEICTBUI W HENPUSTHUS BPEIHBIX MpPUBBIYEK (YMOTpeOJIEHUS aTKOroJs,
HapKOTHKOB, KypeHHs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEeI0BAaTEIbCKONW JIeATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE B PENICHWHW TNPAKTUYCCKUX 3a7ad COIHATHHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJbI);

HHTCpECCAa K MPAKTUYCCKOMY HU3YUCHHUIO HpO(I)CCCI/II\/'I Pas3siiniHoOro poJda, B TOM YHCIIC HaA
OCHOBC MPUMCHCHU A MMPEAMCTHBIX 3HAHWH 110 XHUMUH;

YBaXX€HUs K TPYAY, JIIOASAM TpyZAa U pe3ylbTaTaM TPYA0BOU NEATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUAYAIBHOW TPAaeKTOPHUH OOpa3OBaHMUS,
Oymymie nmpodeccun W peanu3anuyd COOCTBEHHBIX JKU3HCHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, MHTEPECOB M MOTPpeOHOCTEH 00IIeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTUYECKH I1€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIIECTBOBAHUS
JKM3HHU Ha 3emIie;

IMOHHUMAaHHA TJI00aJILHOIO XapakTepa 3KOJIOTHYCCKUX r[po6neM, BJIMAHHUA 3KOHOMHYCCKHUX
IIpOLECCOB HA COCTOSAHUE HpHpOI[HOfI n COHH&HBHOﬁ CpE€akbl;

OCO3HaHMHA HGO6XOI[I/IMOCTI/I HCIIOJIB30BaHUA ,Z[OCTI/I}KGHI/Iﬁ XUMHHU OJI1 pCHICHUSA BOIIPOCOB
PaiuOHAJIbHOI'O ITPUPOAO0II0JIB30BAHUS;

AKTUBHOTO HEMPUATUS JECUCTBUN, MPUHOCSIIUX BpEeA OKpYXKAloUled MpUpOIHON cpere,
YMEHHsSI TIPOTHO3UPOBATH HEONArOMPUSITHHIE SKOJIOTUYECKUE IOCIEACTBUS MPEANPUHIMAESMbIX
NEHCTBUI U TPeIOTBPAILATh UX;

HaJIu4usA PpasBUTOrO ISKOJOTHMYCCKOI'O MBIIIJICHUA, 9KOJIOTUYECKOM KYJbTYpPhbI, OIIbITa
JIEATEIILHOCTH  DKOJOTHMYECKOM HaIIpaBJICHHOCTH, YMCHHA  PYKOBOJACTBOBATBHLCH nMH B
HOSHaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ n COHH&HLHOﬁ ITPAaKTHKCE, CIIOCOOHOCTH H YMCHUA aKTHBHO
MIPOTHUBOCTOATH UACOJIOTUH XeMoq)O6HH;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

C()OPMHPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPaKTHKH;

NOHMMAaHUS cHequpUKA XMMHUM KaK HayKd, OCO3HaHus €€ ponu B (HOpMHUPOBAHHUU
palMoOHAIBFHOTO HAyYHOI'O MBIIIJICHUS, CO3aHUU IIEJIOCTHOTO MPEACTaBIeHUsI 00 OKpYXarolem
MHpE KaK O €JUHCTBE MPUPOABI U YEJIOBEKA, B IO3HAHUU IMPUPOAHBIX 3aKOHOMEPHOCTEH H
peleHnH MpoodIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOeXAEHHOCTH B 0COOOM 3HAUMMOCTH XHMHUHU JIJISI COBPEMEHHOH IMBUIIM3AIUU: B €&
T'YMaHUCTHYECKONH HaANpaBIE€HHOCTH M Ba)XXKHON pONIM B CO3AaHMM HOBOW 0a3pl MaTepHUaIbHOM
KYJIbTYpPBI, pEIIeHUH T00aTbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
OHEPreTHYECKON, TMHUIIEBOM M DKOJOTHYEeCKOW Oe30MacHOCTH, B Pa3BUTHH MEAUIIMHBI,
o0ecrieueHNN YCIIOBUH YCICITHOTO TPYAa M IKOJOTHYSCKH KOM(DOPTHOM JKH3HHM Ka)JI0TO 4ICHA
00IIIeCTBA;

€CTECTBEHHO-HAy4YHOM TI'PAMOTHOCTU: IIOHMMAHMS CYIIHOCTH METOJOB ITO3HAHWI,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJy4yaeMble 3HAHUS VIS
aHaJin3a U OOBSICHEHMs SIBICHUN OKPYXAIOIIero MUpa MU TMPOUCXOIAUIMX B HEM H3MEHEHH,
YMEHHUS JienaTh 00OCHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIINXCS JaHHBIX
C LIEJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJb30BaTh XMMHYECKUE 3HAHUS I pEIICHUA HpO6J’ICM
B PCAJIbHBIX )XKU3HCHHBIX CUTYAIlUAX,



HHTEpPECa K IMTO3HAHUIO U HCCHCHOB&TCHBCKOP'I JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30oBaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHMH 110 XUMHH B COOTBETCTBHH C IKH3HCHHBIMHU
MOTPEOHOCTSAMHU;

UHTEpeca K OCOOEHHOCTSAM TpyAa B pa3iIuuyHbiXx cdepax mnpodeccuoHaIbHOM
NeSITENIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MertamnpenmMeTHble pe3yJabTaThl OCBOCHHS Y4YEOHOTo ImpeaMmera «XuUMHUsS» Ha YpOBHE
cpenHero o0mero oopa3oBaHus BKIIOYAIOT:

3HaYUMbIe i1 (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMIMXCS MEXKIUCIHUILTHHAPHEIC
(MexmpenMeTHbIE) OOIIEeHAYYHbIE MOHATHUS, OTPAKAIOLIUE 1IEIOCTHOCTh HAYYHON KapTUHBI MHpa
U crienu(uKy METOJIOB MO3HAHMUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJIEHUE, NPOLIECC, CUCTEMA, HayuyHbIH (haKT, NPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIIeI0BaHKe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTue);

YHHUBEpCAIbHbIE ydueOHbIe  JIEWCTBHS (mo3HaBaTeNbHEIE, KOMMYHUKaTHUBHEIE,
perynatuBHble), obecrneuuBaromme (HopMUpoBaHHE  (PYHKIMOHAIBHOW T'PaMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMH 00Yy4arOIInuXCs;

CIIOCOOHOCTH 06yqafom1/1xcs1 HCIIOJb30BAaTh OCBOCHHBIC MCKIANCHUIIIIMHAPHBIC,
MHPOBO33pPCHYCCKHUEC 3HAHUA U YHHUBCPCAJILHBIC y‘{e6HLIe JEHUCTBUS B II03HABAaTEIbHOM H
COLIMAJIbHOM IIPAaKTHUKE.

MeTaHpeI{MeTHHe PE3YIbTAaThl OTPAXKAKOT OBJIAACHUC YHUBCPCAIIbHBIMU y‘le6HBIMI/I
IO3HABATCIIbHBIMHA, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMHA JIEUCTBUSIMU.

OBJjaieHNe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU A€HCTBUAMM:
1) 6a3oBble JIOTHYECKHE AeCTBUS:

CaMOCTOATENIFHO (HOPMYJIMPOBaTh M aKTyalIM3HPOBaTh MPOOJIEMYy, BCECTOPOHHE €€
paccMmarpuBaTh;

ONpCACIIAITE LCIIU ACATCIBHOCTU, 3aJdaBas MMapaMETpbl U KPUTCPUU HUX JOCTUKCHHA,
COOTHOCHUTDB PE3YJIbTAThI JCATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMUA,

HCIIOJIB30BAaTh IIPpU OCBOCHHUU 3HAHUI HpI/IéMH JOTHYCCKOI'0 MBIIIJICHUSA — BbBIICIATD
XAapaKTCPHBIC  TIPHU3HAKU MOHATHH U YCTaHAaBJIMBATL WX  B3aUMOCBA3b, HCIIOJIB30BATH
COOTBCTCTBYIOIIUE ITOHATUSA I 00BACHEHHS OTACIBHBIX (baKTOB n HBHGHHI;'I;

BLI6I/IpaTL OCHOBAHHUA U KPUTCPUHN IJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I BCIICCTB U XUMHNYCCKHUX peaKuHﬁ;

YCTaHABJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbBIMU SAIBJICHUSAMU,



CTPOUTH JIOTMUECKHUE pacCyXIeHus (MHIYKTUBHbIC, JACIyKTHUBHBIC, [0 aHAJIOTUH),
BBISIBJISTh 3aKOHOMEPHOCTH W TPOTHBOPEYHSI B PAacCMaTPUBACMBIX SIBICHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUCHUS,

IPUMEHATH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XMMHHM CUMBOJIMYECKUE (3HAKOBBIE)
MOJIENIH, TPe0OpPa30BBIBATh MOJICIbHbIE PEACTABICHNUS — XUMUYECKUN 3HAK (CHMBOJ) 3JIEMEHTA,
XuMu4eckas (opmyna, ypaBHEHHE XHMMHUYECKOH pEaKUMd — TpPH PEHIeHUH y4eOHBIX
IIO3HABATEJIBHBIX U IPAKTUYECKUX 3a/1a4, IPUMEHATh HA3BaHHBIE MOJIEIIbHbIC NIPEACTABICHUS IS
BBISIBJICHUSI XaPAKTEPHBIX IPU3HAKOB U3y4acMbIX BEILECTB U XUMUYECKUX PEAKLU.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:
BJIaACTb OCHOBAMH MCTOJ0OB HAYYHOTI'O IMO3HAHWA BCIICCTB U XUMHWYCCKUX peaKuHﬁ;

q)OpMy.]'II/IpOBaTB ocjan MW 3aJadd  HCCIICAOBAaHHUs, HMCIIOJIB30BaTh IIOCTABJICHHBIC H
CaMOCTOATCIIbHO C(i)OpMy.]'II/IpOBaHHBIe BOIIPOCBHI B KAYCCTBC MHCTPYMCHTA IMO3HAHHA U OCHOBBI
JJIA q)OpMI/IpOBaHI/ISI TUIIOTE3BI IO MMPOBEPKE MMPABUIIBHOCTU BBICKA3BIBACMBIX Cy)KIIGHI/If/'I;

BJIAJCTh HAaBBIKAMH CAaMOCTOATEJIBHOIO IUIAHUPOBAHUA M IPOBENEHUS YYCHMUYECKHX
9KCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMs HaAOIIOJaTh 32 XOJOM IIPOLIECCa, CAMOCTOSITEIBHO
[IPOrHO3UPOBATh €ro pe3yapTaT, (OpMynIHpoBaThb O0OOOIIEHHS U BBIBOABI OTHOCHTEIBHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEAOBAHMS, COCTABIATh OOOCHOBAHHBIM OTYET O MPOACTAHHOM
pabore;

IpUOOpETaTh OMBIT YYEHUYECKOM HCCIIEN0BATENbCKOM M TPOEKTHOM JEATEIbHOCTH,
MPOSABIIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY IOMCKY METOJIOB peIIeHUs
MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHBIX METO/IOB ITO3HAHMUS.

3) padora ¢ unpopmaumeii:

OPUEHTUPOBAThCS B PA3IMUHBIX HCTOYHUKAX HWHPOpMAIMU (HAy4IHO-TIOMYyIspHAs
JuTepaTypa XUMHYECKOIO COJEpXaHHs, CIpaBOYHbIE MOcoOus, pecypchl HWHTepHera),
aHAJIM3UPOBATh HHPOPMALIMIO PA3JIMYHBIX BUAOB U (OPM IpeICTaBICHMS], KPUTUUECKH OLIEHUBATh
€€ J0OCTOBEPHOCTh U HENPOTUBOPEUNBOCTb;

GbopMyIUpOBaTh 3aMpPOChl U TMPUMEHATH PA3IMYHBIE METOABl MPU TOUCKE U OTOOpe
nH(popManuu, HeOOXOAMMOMN ISl BBITIOTHEHUS YI€OHBIX 3a7a9 ONPENeIEHHOTO THTIA;

pUOOpPETaTh OMBIT HCMOIb30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH M
Pa3INYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAaJbHYIO (OpMy MpeacTaBieHuss WH(GOpMAIUU (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIUIbL, PUCYHKHU U IPYTHE);

UCIOJIb30BaTh HAaYYHBIM S3BIK B KauyecTBE CpEJICTBa IpH paboTe ¢ XUMHYECKOU
uH(popMalKe: IPUMEHATh MEeKXIPeMeTHbIe (PU3MUecCKrue U MaTeMaTHIeCK1e) 3HAKH U CUMBOJIBI,
(dbopMyIibl, a0OpeBUaTypPbl, HOMEHKIATYPY;

HCIIOJB30BaTh U Hp606pa3OBBIBaTI> 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

OBnaneHne YHuuBEpCaJdbHBIMH KOMMYHHUKATHBHBIMHA JeHCTBUSIMM:



3aJjaBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOM TeMbl B X0/l AMANIOra W/WIH JHUCKYCCHH,
BbBICKAa3bIBATh nacu, q)OpMYHI/IpOBaTB CBOU IpCAJIOKCHUA OTHOCHUTCJIIBHO BBITIOJIHCHUA
MPEJI0KEHHOM 3a/1a4u;

BBICTYINIATh C MPE3EHTALUEH PE3yJIbTaTOB IMO3HABATEIBHOW JEATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSATEJIbHO HMJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBINOJHEHUHM XUMHUYECKOTO
SKCIEPUMEHTA, MPAKTUYECKON pPabOThl MO WCCIEIOBAHUIO CBOWMCTB HW3Y4aeMbIX BEIIECTB,
peamzanuu y4eOHOTO TpoekTa U (OpMYIHpPOBaTH BBIBOJLI MO pPeE3yJIbTaTaM MPOBEAEHHBIX
HCCIIEIOBaHMM MyTEM COTJIACOBaHMSI MMO3ULIUN B XO7e 00CYXIeHUS U 0OMEHAa MHEHUSIMH.

OBJ'[H}ICHHC YHUBEPCAJIBHBIMHA PEryJII TUBHBIMHU JeHCTBUSAMH:

CaMOCTOSTENIBHO IUIAHUPOBATh U OCYILECTBIATh CBOIO II03HABATEIBHYIO JEATENBHOCTD,
omnpezenss €€ LeNM U 33Jayd, KOHTPOJIUPOBAaTH U MO Mepe HEOOXOJUMOCTU KOPPEKTUPOBATH
IpearaéMplii alropuT™M JIEHCTBUN INPU BBIOJHEHUM YYE€OHBIX U HMCCIEAOBATEIbCKUX 3aj]1ad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIA crocod MX pemeHus ¢ Y9€TOM MOJyYeHUs HOBBIX 3HAHUN O
BELIECTBAX U XMMHUYECKUX PEaKLUAX;

OCYIICCTBIATL CAMOKOHTPOJIb CBOCHM JCATEIBHOCTH Ha OCHOBE caMoOaHaln3a H
CaMOOILICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC
HpeI[MeTHBIe PE3yiIbTaThl OCBOCHUA KypCa «Opl“aHI/I‘-IeCKaSI XUMUA» OTPpaXKaAKOT:

c(hOpMUPOBAHHOCTDH MPEJICTABIICHUN O XUMUYECKON COCTABJISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XMMHH B TIO3HAHUU SBIEHUN TPUPOJBI, B (OPMUPOBAHUU MBILIUICHUS U
KyIbTYpbl JUYHOCTH, €€ (YHKIMOHAIbHOW TPAMOTHOCTH, HEOOXOAMMOW HJsi peIIeHUs
MPAKTUYECKUX 3a/7a4 W OSKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO H
MIPUPOIHOM CPEJIE;

BIIQJICHUE CHCTEMOW XHMMHYECKHMX 3HaHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE
MOHATHS (XUMUYECKUI DIIEMEHT, aTOM, JJIEKTpOHHas 000JI0UKa aToMa, MOJIEKYJa, BAJICHTHOCTD,
ANEeKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamléHHasl), MOJb, MOJIsIpHasT Macca, MOJIApHBIM  OO0BEM,  YIJIEPOIHBIM  CKeJeT,
(hyHKIMOHANBHAS TPyIMNa, PaJuKal, W30MEpHUs, HM30MEpPHI, TOMOJOTUYECKHH psj, TOMOJOTH,
YTIEBOAOPOAbI, KUCIOPOA M a30TCOJAEpKallle COCTUHEHUS, MOHOMED, MOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpHUsl CTPOCHHUS OPTaHUYECKUX
BemectB A. M. byrtnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMHHU; MHUPOBO33PEHUYECKHE 3HAHMS, JIeKAIlHMe B OCHOBE IMOHHUMAHMS
MPUYUHHOCTH M CHCTEMHOCTH XUMUYECKUX SIBJICHHUM, (PAKTONOTHYECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOTYyYeHHH U 0€30MacHOM MCTOIb30BAaHUHU BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY
)41 HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBCKA,



c(OpMHUPOBAHHOCTh YMEHHUU BBISBIISATh XapaKTEepPHbIE MPU3HAKU MOHATUN, YCTaHABIUBATh
HX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MOHATHS MPHU OIKUCAHUU COCTaBa, CTPOEHUS U
MPEBPALLICHUN OPTraHUYECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHUH HCIIOH30BATh XUMHUYECKYIO CHUMBOJUKY IJISi COCTaBJICHHUS
MOJICKYJISIPHBIX B CTPYKTYPHBIX (pa3BEPHYTOH, COKpAMEHHON) (POPMYII OPraHUIECKUX BEIISCTB U
YpPaBHEHUN XUMHUUYECKUX PEAKLMM, U3rOTABJIMBATH MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB IS
WUTIOCTPALIMU UX XUMUYECKOT0 U IMTPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAIICKHOCTh U3YUCHHBIX OPTaHHYECKUX
BEIIECTB IO MX COCTaBY M CTPOCHUIO K OIpPENeJEHHOMY KIaccy/Tpymnmne COoeIuHEHHN
(yrmeBomopoapl,  KUCIOPOJ U a30TCOAEpXKAlllU€  COEAMHEHHS,  BBICOKOMOJEKYJISIPHBIE
COeUHEHMS), JaBaThb MM Ha3BaHMs 1o cucrtemarudeckoil HomeHkiatype (IUPAC), a Takxe
MPUBOJIUTh TPUBUAIBHBIE HA3BaHMS OTIEIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, IPOIUJICH,
alleTUJIeH, JTWICHIVIUKOIb, TIULEpPUH, (QeHod, ¢(opManbAerui, ameTanblerull, MypaBbUHAs
KHCIIOTa, YKCYCHasl KHMCIIOTa, OJIEMHOBAas KHUCIIOTa, CTEapUHOBas KHUCIOTa, INI0K03a, (PpykTO3a,
Kpaxmall, LeJUI0J103a, TIIUIIH);

c(OpPMUPOBAHHOCTh YMEHHS OMNPENENATh BUAbl XUMUYECKOW CBSI3M B OPraHUYEeCKUX
COeMHEHUSX (OJIMHAPHBIE U KPATHBIE);

Cq)OpMHpOBaHHOCTb YMCHUA IMPUMCHATH ITOJIOKCHHA TCOPUHU CTPOCHHUA OPraHUYCCKHUX
BCIICCTB A. M. BYTJ'IepOBa JIIA 00BACHEHHST 3aBHCHUMOCTH CBOICTB BCIICCTB OT HX COCTaBa U
CTPOCHUS; 3aKOH COXPAHCHUA MACCHI BEHICCTB;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (UBUYECKUE W
XUMHUYECKHUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEILECTB
(MeraH, »TaH, STWIEH, NPOIMWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, OeHzodn,
METaHOJI, ATaHOJI, STUJIEHTJIUKOIb, TIUIEPHUH, (HEHON, aleTalbJAeTHu/l, MypaBbUHAs U YKCYCHas
KHCJIOTBHI, TJIIOKO3a, Kpaxmal, [eJUII003a, AaMHUHOYKCYCHAasi KHCJIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKIYy HHUMH YPAaBHEHMSIMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIUN C
HCIIOIH30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUYHUKU YIJIEBOJOPOIHOIO ChIPbS
(HedTb, MPUPOIHBIA Tra3, yroijp), CHOcOObl UX MEepepabOTKH U MPAKTHUYECKOe NPUMEHEHHE
MIPOJYKTOB MEPEePadbOTKH;

c(OpMUPOBAHHOCTh YMEHHMHM MPOBOJUTH BBIYHUCICHHUS IO XUMHUYECKUM YpPaBHEHUSAM
(Maccbl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WIIM MPOJIYKTa pEeaKIMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB I MPOJYKTOB PEAKIIH);

c(hOpMUPOBAHHOCTh YMEHUH BIAJAETh CHCTEMOW 3HAHHI 00 OCHOBHBIX METOJAaX HAy4YHOTO
MO3HAHUS, MCHOJb3YEMBIX B XHUMHUU MPH M3YYEHUH BEHIECTB M XUMHYECKUX SIBJICHUU
(mabnrofeHune, W3MEPEHHE, OKCIEPUMEHT, MOJCIMPOBAHKE), HCIOIB30BaTh CHCTEMHBIC
XMMHUYECKUE 3HAHUS JUIS NIPUHATHUS PEILICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaLUsIX, CBA3aHHBIX
C BEILLIECTBAMH U UX IPUMEHECHUEM;



c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh MPaBUIA MOJIH30BAHUS XUMUYECKON TOCYAOU U
1abopaToOpHBIM 00OPYIOBAHUEM, a TaKXKE MpaBUiIa OOpAICHHS C BEIIECTBAMH B COOTBETCTBUU C
HHCTPYKIUAMMU 11O BBIIIOJITHCHUTIO Ha60paT0prIX XUMHNYCCKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBIIOJIHATH XUMHUYECKHHA HSKCHEPUMEHT
(npeBpallleHUsl OpPraHUYECKUX BELIECTB IPU HArpeBaHUM, MOJIYYEHHE STUIIEHA U U3Y4YEHHE €ro
CBOMCTB, KAUE€CTBEHHBIE PEAaKLIUN OpPraHMYECKHUX BELIECTB, IeHATYypalys O€JIKOB IIPU HarpeBaHuu,
[[BETHBIE PEAKIH OCIIKOB) B COOTBETCTBUHU C MPABUWJIAMH TEXHUKH 0€30MaCHOCTH NP 0OpaIieHuH
C BeulecTBaMH M J1a0OpaTOpHBIM OOOpPYAOBaHUEM, MPEICTABIATH PE3YJIbTAThl XUMHUYECKOIO
JKCIieprUMeHTa B ¢GopMe 3alucu YpPaBHEHHH COOTBETCTBYIOIIMX peakuuii u ¢GopMyIupoBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil undopmarmu, UHTEpHET U ApYyrux);

c()OPMHUPOBAHHOCTh YMEHUW COOJIOAATh TMpaBWJIA DSKOJIOTHYECKH IeIeco00pa3Horo
MOBEACHUS B OBITY M TPYAOBOH [EATENbHOCTH B LEISIX COXPAHEHHUS CBOETO 3/I0POBBS H
OKpYXarolled MpPUPOTHON Cpelbl, OCO3HABATh OMACHOCTh BO3ACWCTBHUS Ha KUBBIE OPraHU3MBI
onpeAeNnEéHHbIX OpPraHMYECKUX BEIIEeCTB, MOHMMAas cmbica mokaszarens I[IJIK, moscHaATe Ha
MpUMepax CrocoObl YMEHBIICHUS W MPEIOTBPALCHHUs] UX BPEIHOTO BO3JCUCTBUS HA OPraHU3M
YeJI0BEKa;

JUIA 06yqa}0umxc;1 C OIPpaHUYCHHBIMU BO3MOXHOCTAMH 3AO0POBbA: YMCHUC IIPUMCHSTDH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJAaX IMO3HAHUA BCIICCTB U XUMHUYCCKUX HBHGHHﬁ;

JUISL CIIETIBIX M cIa00BUIAIIMX O0yJaroIUXCs: YMEHHUE UCTIOIb30BaTh pelbe()HO-TOUCUHYIO
cucremy o0o3HaueHui JI. bpaiins 1u1st 3anucu Xumuueckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas ¥ HEopraHuyeckas XUMUSI»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh TIPEACTABJICHUN: O XHWMHUYECKOW COCTABJISIIOIIEH €CTECTBEHHO-
HAay4yHOM KapTHHBI MHpa, POJIM XUMHUHU B IIO3HAHUU SBJIEHUH MNpUPOIbI, B (HOPMUPOBAHHUU
MBIIUIEHUS] U KYJIbTYPbl JUYHOCTH, €€ (YHKIMOHAIBLHOM TPaMOTHOCTH, HEOOXOAUMOM JUIs
pelIeHrs MPaKTUYECKUX 3a]1a4 U SKOJIOTMYeCKH 00OCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/10POBBIO
U IIPUPOJHOM cpene;

BJIAJICHUE CHCTEMOM XUMHUYECKUX 3HAHHUI, KOTOpAas BKIIOYAET: OCHOBOIOJIATAIOIINE
MOHATHSA (XUMHUUYECKHH DJIEMEHT, aTOM, M30TOII, S-, P-, d- JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOIlb, MOJSPHBIA 00BEM, BaJCHTHOCTh, OSJIEKTPOOTPUIATENLHOCTh, CTEICHb
OKHUCJICHUS, XHMHYECKas CBs3b (KOBaJeHTHAs, WOHHAs, MeETaJUIMUecKas, BOJOPOHAs),
KpUCTAJUIMYECKass  pem€rka, THUNbl XUMHUYECKUX  pPEaKIud, pacTBOp,  DBJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, BJEKTPOJIUTUYECKAS] TUCCOIMAIUSA, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peaKIK, XHMHUYECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TEOPHS AIEKTPOIUTHUECKON
auccounanuu, nepuoauyeckuii 3akon J[. M. MenneneeBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB,



3aKOH COXPAHEHMs U IPEBpAIlLEHHs] DHEPruM NPU XUMHUYECKUX PpeaKLUsX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUIN A3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE ITOHUMAaHMS
MPUYMHHOCTA U CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PaKTOJOTHUECKUE CBEICHHS O CBOMCTBaX,
COCTaBe, MOJYYeHUH W O€30IacCHOM HCIIOJIIb30BAaHUM BAKHEHIINX HEOPTaHMYECKUX BEILECTB B
OBITY M IPAKTUYECKOMN JEATEIILHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTb YMEHUHN BBIABIATH XapaKTEpHbIE IPU3HAKU MOHATUH, YCTaHABIUBATh
UX B3aMMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOLIME IOHATHS IPU ONUCAHWM HEOPTaHUYECKUX
BELIECTB U UX NPEBpAILCHUN;

c(OPMHPOBAHHOCTh YMEHHH HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUISI COCTaBJICHUS
dbopMyn BeIIECTB M YypaBHEHHH XUMHUECKUX pEaKIUi, CHCTEMaTH4YeCKyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHanbHblE Ha3BaHUSA OTAEIbHBIX HEOPIaHWYECKUX BELIECTB (yrapHblil ras,
YIJIEKUCHBI ra3, aMMUaK, TaméHas W3BEeCTb, HEralmi€Has H3BECTb, NUTbEBas COJa, INUPUT U
Jpyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPENENATh BAJICHTHOCTh U CTENEHb OKUCICHHSI XUMHUUECKUX
3JIEMEHTOB B COCUHEHHUSAX Pa3IMYHOIO COCTaBa, BUJl XUMHUECKOH CBS3U (KOBaJEHTHAasl, HOHHas,
METaJUINYecKas, BOAOPO/AHAs) B COEAMHEHUSX, THI KPUCTAJUIMYECKOM DPEHIETKM KOHKPETHOTO
BElleCTBA (aTOMHas, MOJIEKYJIIpHAs, WOHHAsA, MeTaJulMyecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(OpMHUPOBAHHOCTh YMEHUN YCTAHABIIMBATH NPUHAJIEKHOCTh HEOPIaHUYECKUX BEIIECTB
M0 UX COCTaBY K OINpENeIEHHOMY KJIACCY/TPYIIe COSANHEHUH (TIPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJlTbl, OKCHU/IbI, OCHOBAHUS, KCIIOTHI, aM(OTEpHBIE TUIAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHUI pacKpblBaTh CMbICI Hepuoaudeckoro 3akona J[. W.
MeHnneneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHCTEMAaTHU3MPYIOUIYIO,  OOBSCHUTENBHYIO |
MPOTHOCTUYECKYIO (PYHKIIUY;

c(OPMHPOBAHHOCTh ~YMEHHMM  XapakTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHMUYECKHX 371eMEeHTOB 1—4 nepuonos Ileproauueckoii cucreMbl XuMudeckux snementos 1. U.
MenpeneeBa, HUCHOIb3YyS MOHATHUS «S-, P-, d-DIEKTPOHHbBIE OPOUTAINY, «IHEPreTUUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH WM3MEHEHMsI CBOWCTB XHMHUYECKHX JJIEMEHTOB M HX
COEIMHEHMH 10 mepuogam u rpymnmnaM [lepuogudeckoil cucteMbl XMMUYECKUX AieMeHToB J[. 1.
Menneneena;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA
HEOPraHWYECKHUX BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATH CYLIECTBOBAHME TI€HETHYECKOMN
CBS3M MEXJIy HEOPraHMYECKUMH BEUIECTBAMM C IIOMOIIbI0 YpPAaBHEHHUH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIIM;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATh XMMHUYECKHUE PEAKIUH MO Pa3IHYHbIM
Mpu3HaKaM (YHCIy ¥ COCTaBy pEarupyrondx BEIIECTB, TEIIOBOMY 3¢ (dEeKTy peakiu,
M3MEHEHHUIO CTENEHEH OKUCIICHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIuy, YIaCTHUIO KaTallu3aTropa);

c(OpMUPOBAHHOCTh YMEHUHN COCTAaBIISITh YPaBHEHUS PEaKIUil pa3IUYHbIX TUIIOB, MOJIHbIE
U COKpalIEHHbIE YpAaBHEHHs PEaKIMi MOHHOIO OOMEHA, YUYHUTBIBas YCJOBHUSA, MPU KOTOPBIX ITH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJUTH PEAKIMH, HOATBEPIKJIAIOIINE KadyeCTBEHHBIN
COCTaB pa3IUYHbIX HEOPraHWYECKUX BEIIECTB, pAaclO3HABaTb OIBITHBIM IyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTraHUMYECKUX BEIIECTB;

Cc(OPMHPOBAHHOCTh YMEHUN PACKPBIBATh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii HOCPEICTBOM COCTABIICHHSI AIEKTPOHHOIO OajlaHca ATUX PeaKIHii;



c(OpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIHH OT
pa3nuYHBIX (HAKTOPOB; XapaKTep CMEMICHUS XHUMHUYECKOTO pPAaBHOBECHS B 3aBHCUMOCTH OT
BHemHero Bo3zaeiicTBus (nmpunuun Jle [llaTtense);

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTEPHU30BATh XUMHUECKUE MIPOIECCHI, JIIKAIIHE B OCHOBE
MPOMBIIIJICHHOTO TOJYYCHUS CEPHOW KHUCIOTH, aMMHakKa, a Takke CPOPMUPOBAHHOCTD
MpecTaBiIeHU 00 OOIIMX HAyYHBIX MPHUHIMIIAX M 3KOJOTHYECKHX MpoOiieMax XMMHYECKOTO
MIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI TPOBOJIUTH BBIYUCICHHUS C HCIOJIb30BAHUEM MOHSITHS
«MaccoBasi JOJs BEIIECTBA B PAacTBOpE», OOBEMHBIX OTHOLIEHUI Ta30B MPH XUMHUYECKHX
PeaKIMsIX, MacChl BELIECTBA WM 00bEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WU
00BEMY OTHOTO M3 YYaCTBYIOIIUX B PEAKLIMHU BEILECTB, TEIIOBOTO d(PQeKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHMS MACChl BEIIECTB, ITPEBPALLCHUS U COXPAHEHUS SJHEPTUH;

c(OpPMHUPOBAHHOCTh YMEHHUH COOJIOATh MPaBUIa MOJB30BAHUS XUMUYECKOW MOCYAON H
nabopaTopHBIM 000pYIOBAaHUEM, a TAKXKE MpaBujia OOpalleHHs ¢ BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKLHUSMU O BBITOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUW I[UJIAHUPOBATh M BBIMOJIHATh XUMHYECKHHA SKCIIEPUMEHT
(paznosxeHue nepoKcua BOJOPO/ia B IPUCYTCTBUH KaTallu3aTopa, OonpeesieHue cpebl paCTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO HHIMKATOPA, BIUSHUAC PA3TUIHBIX (AKTOPOB HA CKOPOCTH
XUMHYECKOH pEakIii, PEeakIMu HOHHOrO OOMEHa, KAa4YeCTBCHHBIC pEakluh Ha Cyiabdart-,
KapOOHAaT- U XJIOPUA-aHMOHBI, HA KaTMOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJa4 IO
teMaM «Metaiel» U «Hemeramib») B COOTBETCTBUU C MPABUIAMH TEXHUKU O€30MAaCHOCTH TIPH
oOpallleHuu ¢ BellecTBaMU M J1a0OpaTOPHBIM OOOPYIOBAaHUEM, MPEICTABISTh PE3yIbTaThl
XUMHUYECKOTO JKCIIepUMEHTa B (opme 3alucu ypaBHEHUU COOTBETCTBYIOUIMX pEaKIUd Hu
(bopMyIHpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3HPOBATh XUMHUYECKYI0 HH(OpMaIHIo,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBO KOMMYHUKaNUU, IHTepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUH COOMIOAAaTh IpaBWiIa HKOJOTMUYECKH 1eJIecoo0pa3HOro
MOBEJIEHNUsT B OBITY M TPYIOBON JESITEIBHOCTH B IEISIX COXPAHEHUS CBOETO 3J0POBBS M
OKpY>Karolllel MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OpPraHU3MBI
ompeIeIEHHBIX BEIIECTB, MOHMMas cMbica mokasarens [1JIK, moscHsaTe Ha mpuMepax CrocoObl
YMEHBILEHUS U PEIOTBPALLEHHUS UX BPEAHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsE OOYYaOIIUXCS ¢ OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSTH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKHUX SBJICHHIA;

JUTSI CTIETIBIX U CIIA0OBHIANINX O0YJAIOIIUXCS: YMEHHE UCIIOIb30BaTh PENlbe(PHO-TOUCUHYIO
cucteMy o6o3nauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauuecTBO 4acoB
HaumenoBanue
DJIeKTpoHHbIe (LM (ppoBbIE)
Ne ni/n| pa3jesioB u Tem
KOHTpOJIbeIe HpaKanecxne 06pa3OBaTe,]1],H[,1e pecypcshl
NPOrpaMMabl Bcero
padoThI padoThI

Pa3nea 1. Teoperuyeckue 0CHOBbI OPraHN4YeCKOM XUMHH

[Ipenmer
OPraHUYeCKOu
xumuu. Teopus

1.1 CTPOEHHS 2 bubnuoreka
LHOK https://myschool.edu.ru/
OpPTraHUYECKUX
COCIMHEHHH A.
M. bytneposa
Hroro o pazneny 2

Pa3znea 2. YrieBoaopoanbl

IIpenenbHble
)1 CBOIODO | bubnuoreka
. JeB BI
4 AOPOA IHOK https://myschool.edu.ru/
— aJIKaHbI
HenpenensHueie
2 inzBoz[oponH: ] . bubnuoreka
. KEHBI,
I[HOK https://myschool.edu.ru/
aJIKa/INEHBI,
QJIKUHBI
)3 Apomarnyeckue ) bubnuoreka
' YTJIEBOJIOPOBI IHOK https://myschool.edu.ru/
IIpuponusie
54 VCTOYHUKU 3 ] bubnuoreka
' YII€BOIOPOIOB U ITOK https://myschool.edu.ru/
uX rnepepadoTka
Hroro o pazneny 12

Pasznea 3. Kuciiopoacoaepsxamue oprannyecKkue coe{uHeHus

3.1 Cnuptsl. @enon 3

bubauoreka



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

I[HOK https://myschool.edu.ru/

AJbIeTHIBL.
39 KapOonoBsie 7 1 bubnuoreka
' KHUCJIOTBI. IHOK https://myschool.edu.ru/
CnoxHbIe (OUpBI
bubnmnoreka
33 v 3 1
HICBOAS! ITOK https://myschool.edu.ru/
Hroro no pazneny 13

Pasnen 4. A3oTcoaep:kamye opraHudeckue coeIMHeHUus

AMUHEL
41 A oKHCIO 3 bubnuoreka
. MHHOKUCJIOTHI.
LOK https://myschool.edu.ru/
benkn
Uroro no pazneny 3

Paspnen 5. BeicokoMoOJIeKy I pHbIE COCIUHEHUS

[Lmactmaccsl.
51 Kavavi 4 1 bubnuoTeka
' YAy [TIOK https://myschool.edu.ru/
Bomokna
Hroro o pasaeny 4
OBIIEE
KOJIMYECTBO
YACOBIIO 34 3 2
[TPOT'PAMME
11 KJIACC
KosanuecTBo yacos
HaumenoBanue
JyekTpoHHbIe (HU(POBBIE)
Ne ni/m| pa3zgesioB u Tem
KonTposabubie [IpakTuyeckue 06pa3OBaTe_]1],H1,1e pecypchl
NMPOrpamMMblI Bceero
padoThI padoThI
Paznen 1. Teopernueckue 0CHOBbI XUMHH

1.1

Crpoenue
aTOMOB.
Ileproanueckuit
3aKOH U

bubnuoreka
ITOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

[Tepuonnueckas
cucTreMa
XUMHYSCKHX
anemenTtoB Jl. U.
MenpaeneeBa

Ctpoenue
12 BEIIEeCTBA.
' Msuoroob6pasue

BCIICCTB

bubnuoteka
LOK https://myschool.edu.ru/

13 XUMHAYECKHE
' peakuuu

bubnuoreka
ITOK https://myschool.edu.ru/

Hroro no pazneny

13

bubnuoteka
LOK https://myschool.edu.ru/

Paznen 2. Heopranuueckasi Xumus

bubnuoreka
2.1 M 6
CraH ITOK https://myschool.edu.ru/
bubnuoteka
2.2 H 9
CMETaILIH HOK https://myschool.edu.ru/
CBsi3b
’3 HEOPTaHUYECKUX ) bubnnoreka
' U OPraHUYECKUX IIOK https://myschool.edu.ru/
BCIIICCTB
Hroro no paznen 17 bubamorexa
pasielly ITOK https://myschool.edu.ru/
Paznen 3. Xumus u )Ku3Hb
bubnuoreka
3.1 X 4
VML HOKISHD IOK https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE
KOJIMYECTBO 34
YACOBIIO

[TPOI'PAMME
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ITOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
Ne n/m KoimuecTBo
DJIEeKTPOHHbIE
4acos
uu(ppoBbIie 00pa3oBaTebHbIE
Jlara
ecypchbl
Tema ypoka Bcero pecyp
1 | IIpeamer opraHMuecKkoil XUMuH, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U
T bubnuoreka
3HaueHue. Teopus CTpOCHUsS
p p . HOK https://myschool.edu.ru/
OpPraHMYECKUX COeAUHEHUN A. M.
BytnepoBa, €€ 0CHOBHBIE MTOJIOKEHUS.
2 | [IpencraBnenHue o KiIacCHPUKAITAN 1
opraHnyeckux BemecTB. HomeHkiaTyp4 bubnuoreka
(cucremaTuveckas) U TpPUBHAIILHBIC HOK https://myschool.edu.ru/
HAa3BaHMs OPraHUYECKHUX BEIIECTB
3 | AJNKaHBI: COCTaB U CTPOCHHUE, 1
. M bubnunoreka
rOMOJIOTHYEeCKUH psii. MeTaH u 3TaH —|
. P [OK https://myschool.edu.ru/
IIPOCTEHNIINE TPEICTABUTENN AJIKAHOB.
4 | ATIKeHBI: COCTaB U CTPOEHUE, CBOWCTBA 1 bubnuoreka
HOK https://myschool.edu.ru/
S | OTuneH u nponuieH — NpocTenine 1 bubnuoreka
MIPEACTABUTENH AJIKEHOB [OK https://myschool.edu.ru/
6 | IIpakTuyeckas padora Ne 1. 1
ot bubnuoreka
«[lonmy4yenue sTHIIEHA U U3yUEHUE €TO
. i i IOK https://myschool.edu.ru/
CBOMCTBY»
7 | Ankaguensl. byranuen-1,3 u 1
5 131 bubnuoreka
MetunOyraauen-1,3. [lonydyenue
T ’ e LIOK https://myschool.edu.ru/
CUHTETHYECKOTO KayuyKa 1 pe3UHbI
8 | AJKUHBI: COCTaB U OCOOEHHOCTH 1
CTPOEHUSA, TOMOJIOTUYECKUH PS/I. bubnuoteka
AnleTusieH — MPOCTEHINIA HOK https://myschool.edu.ru/
MIPe/ICTaBUTENb aJTKUHOB
9 | BrlunciieHus 1o ypaBHEHHIO 1 bubnuoreka

XMMHYECKON peaKiuu

IOK https://myschool.edu.ru/
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10

Apenbl: 6eH30J1 U TOJTYoJ. TOKCHYHOCTH
apeHoB

bubnuoreka
HOK https://myschool.edu.ru/

11

I'enernueckas cBsA3b YIiI€BOJOPOIOB,
MPUHAIJISKAIINX K Pa3IMYHbIM KJlaccaMm

bubnmnoreka
OK https://myschool.edu.ru/

12

IIpupoaHbIE UCTOYHUKHU
YTJIEBOJAOPOAOB: IPUPOAHBIN a3 U
MOIMYTHBIE HEPTSHBIE ra3bl, HeYTH U
MPOAYKTHI €€ mepepadoTKu

bubnmnoreka
HOK https://myschool.edu.ru/

13

[TpuponHbIE HCTOYHUKU
YIJIEBOAOPOJOB: MPUPOIAHBIN a3 U
MIOMTYTHBIE HETSHBIE ra3bl, HeYTH U
MIPOJYKTHI €€ epepadoTKu

bubnuoreka
HOK https://myschool.edu.ru/

14

KonTponbHas pabota no pazaeny
«YTJIeBOAOPOIBD

bubnuoreka
IOK https://myschool.edu.ru/

15

HpenenLHHe OJIHOATOMHBIC CIIUPTLI:
MCTAHOJ] MU 3TaHOJI. BO,Z[OpOI[HaH CBA3b

bubnuoreka
IOK https://myschool.edu.ru/

16

MHOroaroMHsbI€ CIIMPTHI:
STUJICHIJIMKOJIb U TIIMLIEPUH

bubnuoreka
HOK https://myschool.edu.ru/

17

DeHOII: CTPOCHUE MOJIEKYIIBL,
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA,
IIPUMEHEHHE

bubnuoreka
IOK https://myschool.edu.ru/

18

Anpaeruabl: hopManbAeTHI U
areTaabIerua. AeToH

bubnuoreka
IOK https://myschool.edu.ru/

19

OAHOOCHOBHBIE NpeIeIbHbIE
KapOOHOBBIE KMCIIOTHI: MypaBbUHAs U

YKCyCHast

bubnuoteka
HOK https://myschool.edu.ru/

20

[IpakTuueckas padbora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

bubnuoteka
OK https://myschool.edu.ru/

21

CTCapI/IHOBaH N OJICKMHOBAs KHUCJIOTHI,
KaK MpEACTaBUTCIIN BBICIIIUX
Kap6OHOBBIX KHUCJIOT

bubnuoreka
IOK https://myschool.edu.ru/

22

Mpbuta Kak COJIH BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JSHCTBHUE

bubnuoreka
IOK https://myschool.edu.ru/

23

CrnosxHble 3¢ Upbl KaK MPOU3BOJIHbBIE

bubauoreka
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KapOOHOBBIX KUCIOT. ['maponus
CJIOHBIX 3(pUpoB

IHOK https://myschool.edu.ru/

24 | XKupsl: TUIPOIN3, IPUMEHEHHE, 1 bubnuoreka
OuoJstornYecKasi pojb )KUPOB OK https://myschool.edu.ru/
25 | YrneBojbl: cocTaB, KiaccupUKaIus. 1
Baxneiimune npeacraBure I0KO03a bubamorexa
HEeHmme 1 TaBUTENH: IJ1 ,
PeR HOK https://myschool.edu.ru/
¢bpyxTO3a, caxaposa
26 [Kpaxmai 1 eutros03a Kak MpyupoTHbIE 1 bubnuoTeka
[OJIMIMEPBI HOK https://myschool.edu.ru/
27 | K 0 1
e
POACOACPAATIIE OP IOK https://myschool.edu.ru/
COCTUHEHUS
28 | AMUHBI: METHWJIAMHUH U aHWJIUH 1 bubnuoteka
HOK https://myschool.edu.ru/
29 |A 1
! MEHOKI;I;)HO;I;IOI;aK al\;I(I)OTepHBIe Euamorexa
TaHHUYECKU WHEHUS, NX
P A ’ LIOK https://myschool.edu.ru/
ouosornyeckoe 3HaueHue. [lentuapt
30 | benku kak npUpoaAHbBIE 1 bubnnoreka
BBICOKOMOJIEKYJIIPHBIE COEUHEHUS IOK https://myschool.edu.ru/
31 | OcHOBHBIE TOHSATHS XUMUU 1 bubnuoteka
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN HOK https://myschool.edu.ru/
32 | OcHOBHBIE METO/IbI CHHTE3a 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN bubmorexa
4 ' IIOK https://myschool.edu.ru/
[TnacTmacchl, KaydykH, BOJIOKHA.
33 | MroroBast KOHTpoJIbHAs paboTa 1 bubnuoreka
IOK https://myschool.edu.ru/
34 | Pe3epBHOE Bpems 1 bubnuoteka
IOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME

11 KUIIACC



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

n/n

Tema ypoka

KoanuecTtBo
4acoB

Bcero

Jlara
U3ydeHusl

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE Pecypchl

XUMHAYECKHUH DJIEMEHT. ATOM.
DneKkTpoHHas KOHPUTyparus
aToOMOB

bubnuorexa
I[HOK https://myschool.edu.ru/

[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. .
MenneneeBa, UX CBA3b C
COBPEMEHHOU TEOpUEN
CTPOEHUS ATOMOB

bubnmoreka
LOK https://myschool.edu.ru/

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKUX
3JIEMEHTOB U UX COCIMHEHUM
IO TPyIIaM U Mepuoam.
3Ha4YeHue NMepUOIUIECKOTO
3aKOHA U CUCTEMBbI
XUMHUYECKUX djiemeHToB ..
MeneneeBa B pa3BUTHH
HayKu

bubnmnoreka
ITOK https://myschool.edu.ru/

CrpoeHue BeliecTsa.
XuMuyeckas CBsi3b, €€ BUJbI;
MeXaHU3Mbl 00pa30BaHUs
KOBAQJICHTHOM CBSI3U.
Bonopoanas cBs3b

bubnuortexa
IHOK https://myschool.edu.ru/

BaneHTHOCTE.
DAEeKTPOOTPUIIATENILHOCTD.
CreneHb OKHCIICHUS.
BemecTBa MOneKynsipHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

bubnuoteka
ITOK https://myschool.edu.ru/

[lonsTHE O AMCTIEPCHBIX
cucremMax. VIcTUHHEIE U
KOJUIOUJTHBIE PACTBOPBHI.
MaccoBast 101 BEIIEeCTBA B
pacTtBope

bubnuoteka
IHOK https://myschool.edu.ru/

Knaccudukanus n
HOMEHKJIaTypa
HCOPTaHNYCCKUX CO@}IHHGHHﬁ.
I'enernueckas cBs3b
HEOPraHUYECKUX BEIIECTB,
PAa3JIMIHBIX KJIACCOB

bubnuoreka
IMOK https://myschool.edu.ru/

Krnaccudukanus XuMrHuecKux

Bubnnoreka
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peaKkuuii B HEOPraHUYECKOU U
OpraHN4YeCKOM XUMHH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB;
3aKOH COXpaHEHUs U
MIpEBPAIICHUS YSHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

IHOK https://myschool.edu.ru/

CKopocTb peakiui.

9 06 bubnmoreka
ATUMBIC PEAKIIHH.
P P LOK https://myschool.edu.ru/
XUMHUYECKOE PAaBHOBECUE
[TpakTuyeckas pabora Ne 1.

10 «BnusHue pa3au4HbIX bubnuoteka
(hakTOpOB HA CKOPOCTH OK https://myschool.edu.ru/
XUMHUYECKON peakinm»

DNEeKTPOIUTHYECKAS
mucconuanus. [lonsarue o
BOAOPOIHOM Moka3arene (pH
1 P p (pH) bubnuoreka
acTBopa. Peakiiuu HOHHOTO
P P ITOK https://myschool.edu.ru/
obmena. 'maponus
OpPraHHYECKUX H
HEOPraHUYECKHUX BEILECTB
OKHCIUTENBHO-

|p | BOCCTAHOBHTEIBHBIC PEAKLIMH. bubnuorexa
[TonsiTue 06 snexTponn3e IHOK https://myschool.edu.ru/
pacIjiaBoB U PacTBOPOB COJIECH
Kontponbnas padota Nel mo

13 P T P bubnuoreka

azneny «Teopernueckue
P Y P ITOK https://myschool.edu.ru/
OCHOBBI XUMUI
MerTamisl, UX ITOJIOKEHHE B
IIepunonnueckoi cucreme
XUMHYECKHUX 3eMeHTOB /JI. .
bubnmnoreka
14 | MenneneeBa 1 0COOEHHOCTH
IMOK https://myschool.edu.ru/
cTpoeHwus aromoB. O01ue
¢du3nueckue cBoiicTBa
METaJIJIOB
CruiaBbl METAILIOB.
15 5 . bubnuoteka
TIEKTPOXUMHUICCKHHA PSIJT
P . P IIOK https://myschool.edu.ru/
HaIPsDKCHUH METAIIJIOB
XHUMUYECKUE CBOKCTBA
BOKHEHIINX METAJIJIOB
16 ¢ . . . bubnuoreka
HATPUH, KaJTHH, KaJTbITUH
P L . ’ IIOK https://myschool.edu.ru/
Mar"uii, aTFOMUHUIN) U UX
COEMHEHHI
17 | Xumuyeckue cBOMCTBA bubnmoreka
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Xpoma, MCJIU U UX

IHOK https://myschool.edu.ru/

COETUHEHUN
13 XUMUYeCKHEe CBOMCTBA IIUHKA, bubmnoreka
JKeJe3a U MX COeTMHEHUN IHOK https://myschool.edu.ru/
[TpakTrueckas padota Ne 2.
19 "Pemenne bubnuorexa
AKCIEPUMEHTAIBHBIX 3a]1a4 IHOK https://myschool.edu.ru/
o Teme «MeTtauib»"
Hemerainbl, ux moyioxxeHue B
IIepuonnueckoii cucreme
bubnmoreka
20 XUMHUYECKUX djieMeHToB /1. 1.
LOK https://myschool.edu.ru/
MeneneeBa 1 0COOEHHOCTH
CTPOCHHUSI ATOMOB
du3nyecKue CBOMCTBA
HEMETAJUIOB. AJUIOTPONIUSA
o1 ( bubnuorexa
HEMETaIlJIOB (Ha mpuMepe
PUMEP ITOK https://myschool.edu.ru/
KHCJIOpoJia, cepbl, hocdhopa u
yriepoa)
XUMHYECKHE CBOMCTBA
2 bubnuorexa
raJloreHoOB, CEPhI U UX
. p OK https://myschool.edu.ru/
COeTMHEHU I
73 XHUMUYECKHE CBOKCTBA a30Ta, bubnmnoreka
bocodpa u Ux coeMHEHMIA LOK https://myschool.edu.ru/
XHUMUYECKUE CBOKCTBA
24 bubnmnoreka
JepoJia, KPEMHHUS U UX
yHiep vp ITOK https://myschool.edu.ru/
COEIMHEHU I
[IpuMeHeHre BaKHEUILINX bubnuoteka
25 .
HEMETAJUIOB U UX COCIUHEHUI ITOK https://myschool.edu.ru/
O60061eHue u
CUCTEMaTHU3alMs 3HaHUN 110
26 teme «Hemerammbiy. bubnuoteka
Brruucnenus no ypaBHeHHSIM LHOK https://myschool.edu.ru/
XUMHYECKUX PEAKIUN U
TEPMOXHUMHUYECKHE PACUETHI
[IpaxTuueckas padora Ne 3.
7 «Pemenne bubnuoteka
JKCIIEPUMEHTAJIBHBIX 3a7a4 ITOK https://myschool.edu.ru/
o Teme "Hemeranmnsl'"»
KonTponbHas padora Ne2 1o
73 P M P bubnmnoreka
TeMaM «MeTabe» u
ITOK https://myschool.edu.ru/
«Hemeraib»
79 Heopranuueckue u bubnuotexa

OpraHn4YCCKUC KUCJIOTHI.

IMOK https://myschool.edu.ru/
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Heopranuueckue u
OpraHMYEeCKHUe OCHOBAHUS

AmdoTtepHbIe 1
HEOpraHUYecKue u
30 OpraHUYEeCKHEe COCTUHEHHUSI. bubnmnoreka
['eneTnueckas cBs3b LOK https://myschool.edu.ru/
HEOPTaHUYECKUX H
OpraHUYECKUX BELIECTB
Ponb xumun B o0ecrieueHuN 1
JKOJIOTHYECKOM,
31 SHEPTETUYECKON U MUILIEBOH bubmorexa
P IHOK https://myschool.edu.ru/
0€30MacHOCTH, Pa3BUTHHU
MEIUIHBI
[IpencraBnenus o6 oOmuUx 1
HAyYHBIX TPUHIIUTIAX bubnmnoreka
32
[IPOMBILLICHHOT'O IOJy4EHHUS ITOK https://myschool.edu.ru/
BaKHEHIIINX BEIIECTB
UYenoBek B MUPE BEIIECTB U 1
13 X bubnmnoreka
MaTepuaaoB. XUMHUS U
P ITOK https://myschool.edu.ru/
3/10pOBbE YEIOBEKA.
34 HtoroBas KOHTpoOJIbHAS 1 bubnmnoreka
paborta IHOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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IIpoBepsiemble TPeOOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBartesibHOI mporpammal (10 Kiacc)

Kon [IpoBepsiemble  MOpEeAMETHBIE  PE3YJbTAaTbl  OCBOCHHS  OCHOBHOM
IpoBepsieMoro | 00pa3zoBaTeNbHOM MPOrpaMMbl CPEHEro 00I1Iero 00pa3oBaHus
pe3ynbTaTa

1 Teopernueckre OCHOBBI OPraHUYECKOW XUMUH

1.1 ChopMupoBaHHOCTh TPEACTABICHUH O XWMHYECKOM COCTaBISIOLICH
€CTeCTBEHHOHAY4YHOH KapTHHBI MHpa, POJIM XUMHUU B NO3HAHUU SIBICHUN
npupozsl, B (OPMHPOBAHUU MBIIUICHUS M KYJIBTYphl JHUYHOCTH, €€
(YHKLMOHAIBHON  IPaMOTHOCTH,  HEOOXOAMMOM Ui peLIeHus
IPAKTUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOI'O OTHOILIEHUS K
CBOEMY 3JI0POBBIO U IPUPOJHOM cpejie

1.2 Bnagenue cucteMoll XMMUYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTOJIAraro1ue HOHSTUS (Monexyna, BaJICHTHOCT,
ANEKTPOOTPHUIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBsI3b, MOJIb,
MOJIIpHasT ~ Macca,  MOJSpHBIH  00beM,  YIJIEpOAHBIH  CKEJeT,
(GyHKIMOHATBHAS rpyIma, paaukan, HU30Mepus, H30MEpHI,
TOMOJIOTUYECKHN  psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOI- U
a30TCOJEpIKAIIME COCJUHEHHS, OHOJOTMYEeCKH AaKTUBHBIE BEIIECTBA
(yrneBoabl, Xupbl, O€lKH), MOHOMEp, IOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIGKYJISIDHBIE ~ COCIMHEHUs); TEOpUM U 3aKOHBI  (Teopus
XUMHYECKOTO CTpOEHHUs opranuueckux BemectB A.M. bBbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUHU, (PAKTOIOTUYECKUE
CBEJIEHUSA O CBOICTBax, COCTaBe, TOJY4eHUH U  O€30mMacHOM
MCIIOJIb30BAaHNU BAKHEHIINX HEOPTaHMYECKUX U OPraHUYECKHUX BEIIECTB B
OBITY ¥ TIPAKTUYECKOM JEITEILHOCTH YeJIOBEKa

1.3 CdopMupoBaHHOCTh YMEHUI BBISIBISITh XapaKTepHbIC MPU3HAKU MOHSATHH,
YCTaHABIMBATH KX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE
MOHATUS [PHU  ONMCAHUM  COCTaBa, CTPOCHUS M  IPEBPALLCHUHN
OPraHUYECKHX COCTUHEHUIN

1.4 c(hOpMUPOBAHHOCTh YMEHHI UCIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JJIS
COCTaBIEHUS  MOJEKYJSIPHBIX U CTPYKTYpPHBIX  (pa3BepHYTOM,
COKpamieHHoW) (opMysa  OpraHMYECKMX  BEHIECTB M YpaBHEHUU
XUMHUYECKHX PEaKIMi, M3rOTaBIUBaTh MOJETH MOJEKYJ OpPraHWYeCKUX
BCIICCTB [JIA HWIUIIOCTpallU HX XHUMHYECKOIO W MHPOCTPAaHCTBECHHOTO
CTpOCHUS

1.5 CdopmMupoBaHHOCTH YMEHHI YCTaHAaBJIMBATh MPUHAJIE)KHOCTD
W3YyYECHHBIX OPraHMYECKHMX BEHIECTB MO HX COCTaBy M CTPOCHHUIO K
ompeeNieHHOMY Kiaccy (Tpymre) CoequHeHHH (yrIeBO0POIbI, KUCIOPOT
U a30TCOJIep)KAINE COCIMHECHHS, BBICOKOMOJICKYJISPHBIE COCAMHEHU),
JaBaTh UM Ha3BaHUS M0 cuctemarudeckoit HomeHkmarype (IUPAC)

1.5 ChopMupoBaHHOCTH YMEHHS OIpPEENATh BUABI XMMUYECKOH CBSI3U B
OpPraHUYECKUX COEIMHEHUSAX (OIMHAPHBIE U KPATHBIC)

1.6 CdopMUpOBaHHOCTh YMEHUSI MPUMEHSTH: MOJOKEHHUSI TEOPUU CTPOCHUS




oprannyeckux BemecTB A.M. BytiepoBa st 0OBSICHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOCHHUS; 3aKOH COXPAHEHHUS MaCChI
BEIICCTB

VYTI1eBOIOPOIBI. Kucnopoacoaepxarniue U a30TCOJIepKAIIIHEC
OpraHUYEeCKUE COeANHEHUs. BBICOKOMOIIEKYIISIPHBIE COSTUHEHUS

2.1

CdopMUpOBaHHOCTh yYMEHUW TPUBOAWTH TPUBHAILHBIC HA3BaHUS
OTJICNbHBIX OPraHMYEeCKHX BEHIeCTB (ITHJICH, TMPONUIIEH, alleTUJICH,
STHJICHTIIUKOb, TJIHIECPUH, (EeHON, (QOpMaIbASTHI, AaleTalbICTH]I,
MypaBbUHAs KHUCJIOTA, YKCYCHas KHUCJIOTa, OJIEMHOBAas  KHCIIOTA,
CTEapHHOBAs KUCIIOTA, TIII0K03a, (PYKTO3a, KpaxMall, IeJUII0I103a, TIUIMH)

2.2

ChopMUPOBAaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
(1)I/ISI/I‘~I€CKI/IC U XHUMHYCCKUC CBOﬁCTBa THUITNYHBIX HpeI[CTaBI/ITeJICf/'I
pa3IMYHbIX KJACCOB OPraHMYECKHUX BEINEeCTB (METaH, 93TaH, OSTHJICH,
NpONWICH, aleTwieH, Oyramguen-1,3, wmermnOyraauen-1,3, 0OeH307,
METaHOJ, ATaHOJ], ATHJICHIJHUKOJb, TIUICPUH, (EHOJN, aleTaibIeru,
MypaBbHHAsE W YKCyCHas KHCJIOTBHI, TJIFOKO3a, KpaxMal, IeJUTI0JI03a,
AMHHOYKCYCHAsl KUCJIOTA)

2.3

ChopMupoBaHHOCTh YMEHHS WILIIOCTPUPOBATh TI'€HETUYECKYIO CBS3b
MEXAYy TUIIUYHBIMH IPEICTABUTEIIMH PA3IIMYHBIX KJIACCOB OPTraHUYECKUX
BCILECTB YPAaBHEHUSAMH COOTBETCTBYIOIIMX XUMHUYECKUX peEaKkUUil C
UCTIOJIB30BAaHUEM CTPYKTYPHBIX (OPMYIT
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CdopmupoBanHOCTH YMEHUS XapaKTepru30BaTh WCTOYHUKHA
YIJIEBOAOPOAHOTO ChIPbs (He()Th, NPUPOAHBIN Ta3, yroie), CIOCOOBI UX
nepepadOoTKU U MPAKTHUECKOE TPUMEHEHUE TPOTYKTOB IePepaboTKH

XUMHS U KU3Hb. PacyeTsl

3.1

ChopMHUpPOBAaHHOCT, YMEHUU BIIQJIETh CUCTEMOW 3HAHMK 00 OCHOBHBIX
METO/aX HAYYHOrO MO3HAHUs, WCIONb3YEMBIX B XUMHHM NPU H3YyYEHUHU
BEIIECTB M  XUMHYECKHX  sIBJICHUN  (HaOmoJeHHe, U3MEpeHHe,
HKCIIEPUMEHT, MOJICIMPOBAHKE), HCIOIH30BaTh CHCTEMHBbIE XHUMHUYECKUE
3HAHUS JUISI TIPUHSTHS PEUICHUN B KOHKPETHBIX >KM3HEHHBIX CHUTYAIUAX,
CBSI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM

3.2

CdopMupoBaHHOCTh  YMEHHH  CcOONIOaTh  MpaBHJIa  MOJIb30BAaHUS
XUMUYECKOW TIOCYAOW U J1abopaTOpHBIM OOOpYIOBAaHHMEM, a TakKXKe
npaBuiia oOpalieHus: ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU TIO
BBITIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OITBITOB
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ChopMHUpPOBAaHHOCT, YMEHUHW TIJIAHUPOBATH M BBIMOJTHATH XUMHUYECKHUMA
HKCIIEPUMEHT (MPEBpALEHUsI OPraHMYECKUX BEIECTB NPHU HArpeBaHUM,
MOJIyYeHUE JTHJICHA W M3YyYECHHE €r0 CBOWCTB, KaUYECTBEHHBIC PEAKIIUU
OpPraHMYECKUX BEIIECTB, JeHATypamus OEJIKOB NMPHU HArPEBaHUHU, [[BETHBIC
peakiuu OETKOB) B COOTBETCTBHH C TPABWJIAMH TEXHHKH O€30MaCHOCTH
npu oOpalieHMd C BEHIECTBAMU U JIaDOpaTOPHBIM 000PYAOBaHUEM;
MPEACTABISITh PE3YNIBTAThl XUMHYECKOTO IKCIIEPUMEHTa B (hOpME 3alHCH
YpaBHEHUN COOTBETCTBYIOIIMX pPeaKIuii U (HOpPMyIHpPOBATH BBHIBOABI HA
OCHOBE 3THX PE3YyJIbTaTOB
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CdopMUpoOBaHHOCTh YMEHUN TNPOBOJUTH BBIYUCICHHUS MO XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00beMa, KOJHUYECTBA MCXOJHOTO BEIIECTBA WU
MPOJYKTa PEeaKIMK MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOJIHBIX BEIIECTB WJIM MPOJAYKTOB PEAKIINH)

3.5

CdopMUpOBaHHOCTh YMEHUH KPUTHUYECKH aHAIM3HPOBATH XHUMHYECKYIO
uH(pOpPMAaILIKIO, TTOJYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPENICTBA MAacCOBOM
uH(popMaiuu, cetb UHTEpHET U Ipyrue)

3.6

CdopMUpOBaHHOCTE yYMEHHMI  COOMIOATh MpaBWIA  AKOJOTHYECKU
1eJ1eCO00Pa3HOro MOBEJACHHS B OBITY U TPYIOBOM NEATEIBHOCTH B LENSIX
COXpPAaHEHHsI CBOEro 3JI0pPOBbS M OKPYKAIOUIEH INPUPONHON CpEIBbI,
OCO3HaBaTh OMACHOCTh BO3JCMCTBHSI Ha KUBbIE OPTraHU3MBbI OIIPEICICHHBIX
OpraHWYECKUX BEIIeCTB, MOHUMAas cmbich nokazatens [IJIK (mpenensHo
JMOMYCTUMOW  KOHIIGHTpAlluM), TOSICHATH Ha TpUMEpax CIOCOOBI
YMEHBIICHUSI M IPEAOTBPALICHUS UX BPEIHOTO BO3ACUCTBUS HA OPraHU3M
YeloBeKa

IIpoBepsiemble 3jieMeHTHI coaep:kanus (10 kaacc)

Kon

[TpoBepsieMblii AIEMEHT COJIep>KaHus

TeOpeTI/IqCCKHe OCHOBBHI OpFaHquCKOﬁ XUMHNHN

1.1

Hpe]lMeT OpFaHI/I‘IGCKOI\/’I XUMHHN: €€ BOSHUKHOBCHHC, pa3BI/ITI/Ie 1 3HAYCHHC B
MOJIy4YEeHUH HOBBIX BEILIECTB U MaTepHaNOB. TeopHsi CTpOEHUSI OPTaHUYECKUX
coenuaeHnit A.M. BytnepoBa, €e OCHOBHBIE MOJIOKEHHS

1.2

CrtpykTypHBbIE GOpPMYIIBI OpraHu4YecKuX BeuiecTs. ['oMonorus, nzomepus.
XuMHUU€ecKasi CBSA3b B OPraHUUECKUX COEAMHEHUSIX - OJUHAPHBIE U KPAaTHbIE
cBs3u. [IpencraBienne o kiaccuukanuu OpraHnYeCcKUX BEIECTB

1.3

Homenxknarypa opraHnueckux COeTUHEHHH (CUcTeMaTUyecKas) U TpUBUAIbHbBIE
HAa3BaHMs BAKHEHIINX IPEICTABUTEINEH KIACCOB OPraHUUECKUX BEIIECTB

YrneBo1opoasl

2.1

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKH psifl. MeTaH U 3TaH - pocTelIme
NpEeCTaBUTENN AJIKaHOB: (pr3nUYecKre 1 XUMUYECKHEe CBOMCTBA (peakLuu
3aMelIeHUs U TOPEHUSs ), HaX0XKACHNUE B IPUPOJIe, MOTyUeHHE U TPUMEHEHNE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH psifl. DTUIIEH U MPOIUJIEH -
IpoCTelIINe NpeACTaBUTENH aJIKEHOB: (PU3NYECKHe U XUMHUECKUE CBOICTBA
(peakuuu TUIpUPOBAHUS, TAJIOT€HUPOBAHMSI, THAPATAIIMU, OKUCIICHUS U
MIOJIMMEPU3ALIH ), TIOJTyUYEHUE U IPUMEHEHHE

2.3

Anxanuensl: Oyraaues-1,3 u merundyranueHn-1,3: cTpoenue, BaxHemme
XUMHUYECKHE CBOMCTBA (peakiuus noaumepusanun). [lonydeHre CHHTETHYECKOTO
KayuyyKa U PEe3HHBI
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AJIKMHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS, TOMOJIOTHYECKUM Psill. ATICTHIICH -
MPOCTEHIINN TPEICTABUTEINb ATKUHOB: COCTaB, CTPOCHUE, PUZNICCKUE
XUMHUYECKHE CBOMCTBA (peaKuu THPUPOBAHMUS, FAIOT€HUPOBAHUS, THIPATALIUH,
TOpEeHUs), OJIyY€HUE U IPUMEHEHUE

2.5

Apensl. benzon: coctas, cTpoeHue, PU3MUECKUE U XUMUYECKHAE CBOHCTBA
(peakuuy raJoreHUpOBaHUS U HUTPOBAHUS ), TIOJydCHUE U TIPUMEHeHne. Tomyou:
COCTaB, CTPOCHHE, PU3NUECKUE U XMMUYECKHE CBOWCTBA (PeaKIuu
raJoreHUpOBaHMS U HUTPOBAHUS), IOJyYSHUE U IPUMEHEHHE. TOKCHYHOCTD
apeHoB. ['eHeTHueCcKast CBSI3b MEXY YIICBOJOPOIAMHU, TPUHAICKAIIUMH K
Pa3IUYHBIM KJIaccaM

2.6

[IprpoaHbIC HCTOYHUKH YIIIEBOAOPOAOB. [IpHpOAHBIN ra3 U MOMyTHEIC
HedTsHbIe ra3el. Hed1h u ee nmponcxoxaenue. CriocoOs! nepepaboTku HeTH:
HIePErOHKAa, KPEKHUHT (TepMHUYCCKHIA, KATATUTHYECKUIT), mupoiun3. [IpomxyKTh
nepepadoTKH HEPTH, X TPUMEHEHHE B IPOMBIIIUIEHHOCTH U B ObITY. KamMeHHBIH
yrOJIb M IPOJYKTHI €ro IepepadoTKu

Kucnoponconeprxaiue opraHn4eckiue coeiMHEHNs

3.1

[IpenenpHBIE OHOATOMHBIE CIIUPTHL. METAHOI M 3TAHOJ: CTPOCHUE, (PH3HUECKHUE
U XMMHUYECKHE CBOMCTBA (peakiy ¢ akTUBHBIMU METaJlIIAMU,
raJloreHOBOJIOPOAAMHU, TOPEHKE), IpUMeHeHUe. BoopoiHbIe CBSI3U MEX Y
MOJIeKyJaMU cIUpToB. JleicTBUE MeTaHOoIIa ¥ 3TaHOJIa HAa OPraHU3M YelloBeKa.
MHOroaTOMHBIE CIIUPTHI. DTUJICHTIIMKOb U TIIMLEPUH: CTPOCHUE, (PU3NIECKHIE U
XMMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBHE CO IIETOYHBIMHU METaJlIaMH,
KayeCTBEHHasl peakliis Ha MHOIOATOMHbIE CIIUPTHI). JlelicTBUE Ha OpraHu3M
yesoBeKa. [I[ppuMeHenune riaumnepruHa 1 TUICHIIMKOISA

3.2

®DeHo: CTPOCHHE MOJIEKYIIBI, PU3NYECKUE U XUMHUECKHUE CBOICTBA.
Toxcuunocts denona. [Ipumenenue penomna

33

Anbreruasl U kKeToHbl. PopMalnbAeru, aleTanbIeru: CTpoeHue, GU3NIecKue 1
XMMHUYECKHE CBOMCTBA (PeaKkIMM OKUCICHHS U BOCCTAHOBJIEHUSI, KAUeCTBEHHbIE
peakuun), noxy4eHrue U NpuMeHEeHue
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OnHOOCHOBHBIE ITpe/iesIbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHas
KHUCJIOTBI: CTpOECHUE, GU3NYECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, 0011I1e
JUIS KJlacca KUCIIOT, peaklus 3TepurKalum), HodydeHue U MpUMEHEHHE.
CreapuHOBas 1 0JIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIN BBICIINX KAPOOHOBBIX
KHCJIOT. Mbljla KaKk COJIM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEE eiicTBUE

3.5

CrnoxHnble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIU3 CIIOKHBIX
a¢upos. Kupsl. 'maponus xxupos. [Ipumenenue xupoB. buonorudeckas poib
KUPOB

3.6

VYrneBoasl: cocTaB, KiacCU(pUKaLUs yriieBo10B (MOHO-, U~ U MOJIMCaXapUIbl).
['mroko3a - mpocTemunit MOHOCaxapua: 0COOEHHOCTU CTPOSHHS MOJIEKYJIbI,
¢u3nUeckre 1 XMMUYECKHE CBOMCTBA (B3aMMO/ICHCTBHE C TUAPOKCHIOM MEIN
(IT), oxucnenre aMMuavyHbIM pacTBOpOM okcujia cepedpa (I), BoccranoBnenue,
Opo>KeHHE TIIIOKO3bI), HAXOXK/IEHUE B IPUPOJIE, TPUMEHEHNE, OMOIOTHYECKas
posib. @otocunTe3. PpyKTO3a KaK U30MEP IIIIOK03bl. Kpaxman u nemirono3a kak
NpUpoHbIe noaumMepsl. CTpoeHue Kpaxmalia U HEeIion03bl. Gu3nueckue u




XUMHYECKHE CBOMCTBA KpaxMaina (TUIPOIN3, KaUeCTBEHHAs PEAKIIHs C HOA0M)

4 A3oTcozeprkalue OpraHn4ecKue COeAMHEHUs

4.1 AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHnvecKrue coeAnHeHus. Pu3ndeckue u
XMMHUYECKHE CBOMCTBAa AMUHOKHCIIOT (Ha IpuMepe riuiuuHa). buonornueckoe
3Ha4YeHHE aMUHOKHUCIOT. IlenTuasl

4.2 benku kak npupoaHbIE BEICOKOMOJIEKYJISIpHBIE coequHenus. [lepBuunas,
BTOPHYHAs U TPETUYHAs CTPYKTypa OenkoB. XMMHUUYECKHE CBOMCTBA OEIKOB:
THJIPOJIN3, JCHATYpalKs, KA4YeCTBEHHBIC PEaKIK Ha OeJIKH

5 BoicokoMonekysipHble COETUHEHUS

5.1 OcHOBHBIE IOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHNI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb IMOJIMMEPU3ALIUHU, CPEAHSS MOJIEKYIIpHas
Macca. OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH -
MOJIMMEPU3ALHS U ITOJIMKOHCHCALIUS

5.2 OKCHepUMEHTAIbHBIE METObl U3YUEHUS BELIECTB U UX MPEBPAILCHU:

O3HAKOMIJICHHUC C 06pa3I_[8.MI/I MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC,
Kay4yKOB. HOJIyLIeHI/IC CUHTCTUYCCKOI'O KaydyKa U PC3UHLbL




IIpoBepsiemble TPeOOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBartesibHOI nmporpammal (11 kiace)

Kon [IpoBepsiemble  MOpEeAMETHBIE  PE3YJbTAaTbl  OCBOCHHS  OCHOBHOM
IpoBepsieMoro | 00pa3zoBaTeNbHOM MPOrpaMMbl CPEHEro 00I1Iero 00pa3oBaHus
pe3ynbTaTa

1 TeopeTnyeckrue OCHOBbI XUMUHU

1.1 Bnagenue cucTteMol XMMUYECKMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TTOHIATHS (XMMHUYECKUN AJIEMEHT, aTOM, AJICKTPOHHAS
obojouka aroma, S-, p-, d-2JIIEKTPOHHBIE OpOUTAIM AaTOMOB, WOH,
MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIIEHb OKHUCIICHUS,
XUMUYECKasi CBA3b, MOJb, MOJSIpHAs Macca, MOJSPHBIA 00BeM,
KpUCTAJUTMYECKasl PEIIeTKa, THIThl XUMHYECKUX PEaKIUi (OKHCIUTEIbHO-
BOCCTAHOBUTEJbHBIC, H5K30- W DSHJOTEPMHYECKHE, PEAKUUH HOHHOTO
oOMeHa), pacTBOpP, JJICKTPOJUTHI, HEDJICKTPOIMTHI, IJICKTPOJUTHYECKAS
JICCOLIMAIMs, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKOU
peakiMy, XHWMHUYECKOE paBHOBECHE); TEOpPHMM M 3aKOHBI (Teopus
ANEKTPOJIUTHYECKON  auccouuanuu, Ilepmogmueckuin 3akon  J.U.
Menneneena, 3aKOH COXpaHEHUS MAacchl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3BIK XUMUH, (DAKTOJIOTHYECKHE CBEIACHHS O CBOHCTBAX,
cocTaBe, TOJNyYeHUH U OE30MACHOM HCIOJb30BAaHUHM  BaKHEUIIHX
HEOPTraHWYECKUX BEIIECTB B OBITY W TMPaKTUYECKOW JeATEIbHOCTH
yeJIOBEeKa

1.2 ChopMupOBaHHOCTh YMEHUH BBIABIATH XapaKTepHbIE MPHU3HAKU U
B3aMMOCBSA3b W3YYEHHBIX MOHSTHUH, TPUMEHATh COOTBETCTBYIOIINE
MOHSITHSL IIPU ONMCAHNUN CTPOECHHS U CBOWCTB HEOPTaHUYECKUX BEUIECTB U
UX TPEBpAIlCHU; BBIABIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUH C
MOHSTUSAMM U IPEJICTaBICHUAMH JPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3 Brnanenve OCHOBHBIMHM METOJAMHM HAYyYHOTO TIO3HAHUS BEIIECTB U
XUMHYECKHX  sBIEHUN  (HaOMIofeHHe, U3MEpEeHHe, OSKCIIEPUMEHT,
MOJICIUPOBAHUE)

1.4 ChopMHUpPOBAaHHOCT, YMEHUW OMNpPENENsATh BAJIEHTHOCTh U  CTEICHb

OKHCJICHUA XUMHWYCCKUX DJICMCHTOB B COCAUMHCHUAX PA3JIMYHOTIO COCTAaBa,
BUJI XUMHUYECKOH CBS3U (KOBaJ'IeHTHaSI, HOHHas, MCETalJIM4YeCKasd,
BO,I[OpOI[HaH) B COCIUHCHUAX, THII KpHCT&J’IJ’IH‘-ICCKOﬁ PCHICTKH

KOHKPETHOT'O BelIeCTBa (aTromHas, MOJIEKYJISIpHas, MOHHas,
MeTaJIIIN4eCcKast)
1.5 ChopMupoBaHHOCTh YMEHHMI ONpENeNsaTh XapakTep Cpeibl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCTMHEHUN

1.6 ChopMHUpOBaHHOCTH YMEHUS KIIACCU(DHUIIMPOBATH XUMUUYECKHUE PEAKITHH TI0
pa3MYHBIM TpHU3HAaKaM (YHCTy W COCTaBy pearhupyrolinx BeIIeCTB,
TeroBoMy A(QexTy peaknuu, HW3MEHEHUIO CTEIEeHEH OKHUCICHHS
AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YUACTHIO KaTaIn3aTopa)

1.7 ChopMupoBaHHOCTh YMEHUH COCTABIATh YPABHEHUS PEAKIUil Pa3InIHbBIX
TUIIOB, MOJHBIE M COKPALCHHbIE YPABHEHUS PEaKLMH HMOHHOrOo OOMeHa,




YUUTBIBas YCIOBHUSI, TPU KOTOPBIX ATH peaklnu UAYT 0 KOHIIA

1.8

CdopMUpOBaHHOCTh YMEHUH MPOBOAUTH pPEAKIMH, IMOATBEPKAAIOIINE
KAueCTBEHHBIA  COCTAaB  pa3JIMYHBIX  HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OMBITHBIM IIYT€M HOHBI, MPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPraHUYECKHUX BEILIECTB

1.9

CdopMHUpPOBAaHHOCTh YMEHHH pACKPBIBaTh CYIIHOCTH OKUCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX PEAKIUI MOCPEJACTBOM COCTABICHUS SJIEKTPOHHOTO
OaylaHca 3TUX peakluui

1.10

CdopMUpOBaHHOCTb  yMEHUH  OOBICHATH  3aBHUCHUMOCTH  CKOPOCTHU
XUMHUYECKON peakuy OT Pa3InyHbIX (PaKTOPOB

ChopMupoBaHHOCTH ~ yMEHHUW  OOBSCHATH  XapakTep  CMEIICHUS
XUMHYECKOTO PaBHOBECHS] B 3aBUCHMOCTH OT BHEIIHETO BO3ACWUCTBUA
(mpuniun Jle HlaTenbe)

OO0mias 1 HeOpraHu4ecKas XuMus

CdopMupoBaHHOCTh YMEHHI pacKpbIBaTh CMbICI [leproaudeckoro 3akoHa
JAN. MenneneeBa M JI€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUIYIO,
OOBSICHATENBHYIO U IPOTHOCTUYECKYIO (PYHKIIUU

2.2

ChopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHMUYECKHUX 31eMEeHTOB 1 - 4 nepuono Ileproauueckoil cucTeMsl
xuMuueckux sneMenToB .M. MenneneeBa, ucnonb3ys NOHITHS "'s-, p-, d-
JNIEKTPOHHBIE ~ opOuTanmu'", '"IHepreTuuyeckue YpoBHHU', OOBSICHATH
3aKOHOMEPHOCTH HU3MEHEHHUS CBOICTB XMMMUYECKHUX OJJIEMEHTOB M HX
coeIMHEHUN 1o nepuojgam u rpynnaMm Ilepuonnueckoil cucTemsl
xumudeckux anemenToB /.. Menieneesa

2.3

CdopMupoBaHHOCTh YMEHUH XapakTepu3oBaTh (OMHUCHIBATh) OOIIME
XUMHYECKHE CBOMCTBA HEOPraHMYECKHUX BEILECTB Pa3JIMYHBIX KJIACCOB,
NOJATBEPXKJAaTh  CYIIECTBOBAaHME  TIEHETHMYECKOHM  CBSI3U  MEXKAY
HEOpPraHUYECKUMHU BELIECTBAMHU C IIOMOUIBIO yYpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUIl
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CdopMHupoBaHHOCTH yYMEHUI yCTaHaBJIUBAThH MIPUHAJIC)KHOCTh
HEOPraHWYECKUX BELIECTB MO HX COCTaBY K OIPEIAECICHHOMY KJaccy
(rpymme) coenuHeHUN (MPOCTHIC BEIIECTBA - METAUIBI M HEMETAJUIHI,
OKCH/IbI, OCHOBAHWSI, KUCIIOTHI, aM(POTEPHBIE TUPOKCUIBI, COITH)

2.5

CdopmMupoBaHHOCTh YMEHUN UCHOIb30BaTh XUMUYECKYIO CHMBOJIMKY IS
cOCTaBJIeHUs] (OPMYJT BELIECTB W YypPaBHEHUH XHMHUYECKHUX PpEaKIHii,
cucremarnyeckyto HoMmeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJIEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIM Tra3, YIJIEKUCIBbIA ras,
aMMHaK, TallleHas U3BECTb, HETAllleHas U3BECTh, IUThEBAs CONA, IUPUT U

ApyrHe)

2.6

CdopMupoBaHHOCTh yMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
MOATBEPXKJIATh  CYIIECTBOBAaHME  TEHETUYECKOW  CBSI3U  MEXKIY
HEOpPraHUYECKUMU BELIECTBAMHU c MOMOIUIBIO ypaBHEHUI




COOTBETCTBYIOIIINX XUMHUYCCKUX peaKquI

2.7

ChopMupoBaHHOCTh YMEHUH IUIAHHUPOBATh U BBIIOIHATH XMUMUYECKUN
IKCIEPUMEHT (pa3jloKEHUE MEpPOKCUAA BOAOPOJAa B IPUCYTCTBUU
KaTaJln3aTropa, OIpeJeJIEHUEe Cpelbl PacTBOPOB BELIECTB C IOMOILBIO
YHHUBEPCAJIBHOTO HHIMKATOpA, BIHMSHHE pa3IMYHBIX (HAKTOPOB Ha
CKOpOCTh ~ XMMHYECKOH  peakiuH, peakluud HOHHOro  oOMeHa,
Ka4eCTBEHHBIC PEaKUUu Ha Cyinb(ar-, KapOOHAT- M XJOPHI-aHUOHBI, Ha
KaTUOH aMMOHHS, pELIeHHE 3KCIEPUMEHTAIBHBIX 3aJad [0 TeMaM
"Metamnsl" u "Hemertamnel") B COOTBETCTBMM C IpaBWJIAMHU TEXHUKHU
0e30I1acCHOCTH IIpU  OOpallleHWH C BEIIeCTBaMM U JIaDOPAaTOPHBIM
000pyI0BaHUEM; MPEACTABIATh PE3YJIbTAThl XMMUUECKOTO SKCIIEPUMEHTA
B (QopMe 3amucu  YpPaBHEHUH  COOTBETCTBYIOIMX  pPEaKUUd u
(opMyIMpPOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB

2.8

ChopMupoBaHHOCTH  YMEHHH  COOJIFOaTh  TMpaBWIa  IOJIH30BAHHMS
XMUMHYECKOH TMOCYA0i | J1abopaTopHBIM 00OpYIOBAaHMEM, a TaKXKe
ImpaBujia 06paHIeHI/IH C BCIICCTBaAaMH B COOTBCTCTBHUH C MHCTPYKLOUAMHU I10
BBIMTOJTHEHHUIO J1A00PaTOPHBIX XUMHUYECKHUX OTIBITOB

29

CdopMUpOBaHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYCCKHE MPOIIECCHI,
JeXKalue B OCHOBE IPOMBIIUICHHOTO TOJYyYEHUS CEPHOM KHUCIIOTHI,
aMMHuaka, a Takke C(HOpPMHUPOBAHHOCTh TMpPEACTAaBICHUN 00 00umx
HAayYHBIX TMPUHIUIAX W OKOJOTMYECKHX MpoOJieMax XHUMHUYECKOTO
MIPOU3BOJICTBA

XUMHS U KU3Hb. PacyeTsl

3.1

ChopMHUpPOBAaHHOCTh TPEJCTABICHUA O XUMHUYECKOW COCTaBIISIOIEH
€CTECTBEHHOHAaY4YHOW KapTUHBI MHUpA, POJIA XUMHUHU B MO3HAHUM SIBIICHUU
NpUPOabl, B (OPMUPOBAHWUU MBIIIUICHUS] W KYJIBTYpbl JUYHOCTH, €€
GyHKIIMOHATBHOW  TPaMOTHOCTH,  HEOOXOAMMOW s pelIeHus
MPaKTUYECKUX 3a/lad M DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpene

3.2

ChopMupoBaHHOCT YMEHHH KPUTHYECKH aHAIM3UPOBATH XMMUYECKYIO
MH(pOpPMaLIMIO, OJYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEJICTBA MAacCOBOM
KOMMYHHKAIMH, ceTb VIHTepHeT u pyrue)

33

CdopMupoBaHHOCTh yYMEHMI  COOMIOJATh MpaBWIa  AKOJIOTHYECKU
11€JIECO00PA3HOTO TOBEJCHUS B OBITY M TPYJIOBOM ACSATEIHHOCTH B IENSIX
COXPaHEHHUSI CBOETO 3/I0OPOBBS M OKPYKAIOIIEH MPUPOTHON CPEIbI

34

Oco3HaBaTh  OMACHOCTh  BO3JEWUCTBUSI HA  JKUBBIE  OPraHU3MBI
ONpEAEICHHBIX BEUIECTB, MOHUMas cMbIca nokaszatens 11K, mosacHsaTe Ha
npuMepax CHocoObl YMEHBIICHUS W MPEeNOTBPALICHUS WX BPEIHOTO
BO3JECHCTBUS HA OPTAaHU3M YEJIOBEKA




3.5

ChopMupoBaHHOCTb YMEHHMH MPOBOJIUTH BBIYUCICHUS C MCIIOJIb30BAaHUEM
NOHATHUS ""MaccoBasi JI0JIsl BEIIECTBa B pacTBope', 00bEMHBIX OTHOIICHHUN
ra3oB IPU XMMUYECKUX PEAKLHAX, MACCHI BEIIECTBA WM 00BbEMa ra3oB IO
U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIH OO0BEMY OJHOTO W3
Yy4YacTBYIOUIMX B peakUUH BELIECTB, TEIJIOBOro 3(ddekra peakuuu Ha
OCHOBE 3aKOHOB COXpPaHEHMs MacChl BEUIECTB, IpPEBpallleHus U
COXpaHEeHMsI SHEPIUU

IIpoBepsiembie 3JjieMeHThI conep:kanud (11 kuacc)

Kon

[IpoBepsieMbIil 2IEMEHT COAEPKAHUS

TeopeTnueckre OCHOBbI XMMUHU

1.1

XUMHUYECKUH AmeMeHT. ATOM. SIapo aroma, M30TOMbI. DIEKTPOHHAsT 000JI0YKa.
OHepreTUyecKre ypoBHHU, OJYPOBHU. ATOMHbIE OpOUTANIH, S-, p-, d-37I€MEHTHI.
OcobeHHOCTH pacTpeielieHUs] SJIEKTPOHOB MO0 OpOUTAIsIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHAS KOH(UTYpAIIHs aTOMOB

1.2

ITepuoanueckuii 3akoH u [lepuonudeckas cucreMa XuMudeckux anemenTos 1. 1.
MengeneeBa. CBs3b nepuoanueckoro 3akoHa u Ilepuoguueckoil cucteMsl
xumuueckux anemeHToB [[.J. MenzaeneeBa ¢ COBpEMEHHON TEOpUEN CTPOCHMUS
aTOMOB. BaKOHOMepHOCTI/I N3MEHEHHS CBOMCTB XHMHYECKHX DIIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEILIECTB IO IpyNIaM U HepUuojaMm.
3HaueHue MepruoINYECKOro 3aKOHa B pa3BUTUU HAYKH

1.3

Ctpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BuHIbl XMUMHYECKOW  CBS3U
(koBalleHTHas HEMOJsipHAs W TOJSApHAas, HWOHHAs, MeTauinueckas). VoHsbI:
KaTHOHBI ¥ aHUOHBI. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XMMHYECKON CBSI3U
(oOMeHHBIN U TOHOPHO-aKIIETITOPHEIHN). BomopoaHast cBs3b

1.4

BanenTHOCTS. 3HeKTp00TpI/II_[aTeJ'ILHOCTB. CreleHb OKUCICHUS

1.5

BemiecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
cocTaBa BelllecTBa. THUIBl KPUCTALUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOWCTBA
BEUIECTB OT TUINA KpUCTAUIM4ecKod pemeTku. [loHsATHE O aucnepcHBIX
cuctemax. VcTuHHBIE M KOJUIOMAHBIE PacTBOphl. MaccoBasi J10Jisl BelLIecTBa B
pacTtBope

1.6

Knaccudukanus Heopraunueckux coequHeHnil. HomeHknarypa HeopraHH4ecKux
BEIIECTB

1.7

Xumuyeckass — peakius.  Kimaccudukanus — XUMHUYECKMX ~— peakuuid B
HEOPraHWYECKOW M OPraHWYeCKOM XMMHHU. 3aKOH COXPAHEHUS MAaCChl BEIIECTB,
3aKOH COXPAHEHHMS U IIPEBPALLECHUS YHEPTUU TP XUMUUYECKUX PEAKLIUAX

1.8

CKOpOCTB pCaKknuu, €€ 3aBUCUMOCTD OT PA3JIMYHBIX (I)aKTOpOB

1.9

OOpatumble peakiuu. XuUMHUYecKoe paBHOBecue. DaKTOpbl, BIUSIONIME Ha
cocTosiHue Xxummudeckoro pasHoBecus. [Tpunuun Jle [llatense

1.10

OnekTponuTHdeckas aucconuanus. CuimbHble W ciadbie 3nekTponuThl. Cpena




BOJHBIX DPAaCTBOPOB BEIICCTB: KHCJas, HEHTpalbHas, IIEI0YHas. Peakiuu
WOHHOI0 0OMeHa

1.11

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pCaknuun

Heoprannueckas xumus

2.1

Hemeramnbl. [lonoxxkenne HemeramwioB B Ilepuoandeckoid cucteMe XUMHUYECKHUX
anemenToB J[.M. MenzaeneeBa 1 0COOEHHOCTU CTpOeHHUs aToMoB. Puznueckue
CBOMCTBAa HEMETAIJIOB. AJUIOTPOIHSI HEMETAILIOB (Ha IMIPUMEPE KUCIIOpOa, CEPHI,

docdopa u yriaepona)

2.2

XUMHYECKUE CBOWMCTBA BaXXHEHUIIUX HEMETAUIOB (TaJlor€HOB, CEpPbI, a30Ta,
dochopa, yriepoma W KpEeMHHS) M HX  COCAUHEHUH  (OKCHIOB,
KHCIIOPOJICOJICPIKANUX ~ KHCIIOT, BOJOPOAHBIX coenuHeHui). [IpumeHeHue
BR)KHEUIINX HEMETAJUIOB M UX COCTMHCHUI

2.3

Mertamnsl. llonoxxenne wmeramuoB B Ilepuogudeckoll CUCTEME XUMHUYECKHX
anementoB J.W. MenneneeBa. OCOOEHHOCTH CTPOSHHSI SJIEKTPOHHBIX 000JI0YEK
aToMoB MeTayuioB. O6mue pusnueckue cBoiictBa MetaysioB. CruiaBbl METaLIOB.
DNEKTPOXUMHUUECKUH Pl HANIPSHKEHUI METaJIOB
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XUMHUYECKHE CBOWCTBA BAXHEHIIUX METAUIOB (HATpUM, Kaluid, KaJIbIIHM,
MarHui, aJlfOMUHUH, ITUHK, XpOM, Kelie30, MeIb) U HX coeauHeHuil. OOmue
CHOCOOBI OMyYeHUsI MeTaIIOB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE

2.5

I'eneTmueckas CBA3b HCOPraHM4YCCKUX BCHICCTB, MPHUHAICKAIINX K pPa3JInIHbIM
KJj1accaM

XUMHS U )KU3Hb

3.1

Ponp xumMum B oOecrieueHHH BKOHOFI/I‘-ICCKOI\/'I, SHGPFCTHHGCKOﬁ u HHIHCBOﬁ
6G3OHaCHOCTI/I, Pa3BUTHU MCAWLIUHBI. Iloustue o HAaYYHBIX MCTOAAaX IMO3HAHHWA
BCIICCTB U XUMHNYCCKHNX peaKI_II/IP'I

3.2

[TpencraBnenust 06 OOIMIMX HAYYHBIX MPUHIMIAX MPOMBIIIJIEHHOTO MOJy4YEHUs
BaOXHEMIINX BelecTB. YenoBEeK B MUPE BELIECTB M MaTEpUAOB: BaKHEHIINE
CTpOUTENIbHbIE MaTepuajbl, KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacKku, CTEKJO,
KepaMHKa, MaTepHallbl NIl DJEKTPOHHKHM, HAHOMAaTEepHalbl, OPraHUYECKHE U
MUHEpAJIbHBIE yI00pEHUS
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XuMUsS W 300pOBbE YEJIOBEKAa: MpaBUJa HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia 0€30MaCHOTO HCIIOJIb30BAHUS MPENapaToB OBITOBON XUMHH
B [IOBCEIHEBHON KU3HU




IIposepsiembie Ha EI'D mo xumum TpedoBanus

K pe3yjabTaTaM O0CBOCHUS OCHOBHOM 06pa30BaTeJ’[LHOﬁ NmporpaMmmbIl

cpeaHero o01ero o0pazoBaHus

Kon
MIPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsiemble TpeOOBaHMS K TPEAMETHBIM pe3yibTaTaM OCBOCHHSA
OCHOBHOI1 00pa3oBaTeIbHON IPOrpaMMBbl CpeIHEro o01Iero oopa3oBaHus

1

Bnanenue cucremoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

1.1

OCHOBOIIOJIATalOIIME MOHATHS (XUMUYECKUI 3JIEMEHT, aToM, H30TOIIbI,
9JIEKTpOHHAs 000JI0YKa aToMa, s-, p-, d-3JIEKTPOHHbIE OPOUTAIN aTOMOB,
OCHOBHO€ M BO30YKICHHOE COCTOSSHHME€ aTOMa, HOH, MOJEKyIa,
BAJICHTHOCTb, 3JI€KTPOOTPULIATEIBHOCTb, CTETIEHb OKUCICHUS, XUMUYECKas
cBs3b ( O- m T-CBA3b | xpaTHble CBS3M), T'HOpUAM3ALMS aATOMHBIX
opbutanelf, KpHCTalLIMuecKas pelleTka, MoOJlb, MOJISIpHas  Macca,
MOJIIpDHBIA 00BEM, MOJIIpHAs KOHIEHTpalus, pPacTBOPbl (MCTUHHBIE,
JUCIIEPCHBIE  CUCTEMBI), KPHCTALIOTHAPAThl, YIJIEPOJHBIH  CKelerT,
(GyHKIMOHANBHAS TPYIA, paauKal, W30Mephl, CTPYKTypHas Qopmyia,
u3oMepust (CTpyKTypHas, reoMeTpudeckas (1iMc-, TpaHCHU30Mepus),
TFOMOJIOTUYECKUN  psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- H
a30Tco/epKalllue COEJUHEHHUs, OMOJIOTMYECKH AaKTHUBHBIE BEIECTBA
(yrneBoabl, Xupbl, O€lKH), MOHOMEp, MOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COCMHEHUS, KPEKUHI, PU(GOPMUHI, THUIIBI
XUMHYECKUX peakUMid (OKUCINUTEIbHO-BOCCTAHOBUTENIbHbBIE, JK30- U
HHJIOTEPMHUUYECKHE, PEAKIIMH HMOHHOTO OOMEHa, TOMO- M TeTepOreHHBIE,
oOpaTuMble U HEOOpaTUMBIE), PACTBOP, DJIEKTPOJUTHI, HEIIEKTPOJIMTHI,
IIEKTPOJINTUYECKAsT AMCCOLMALNS, CTENEHb IUCCOLMALUU, OKHUCIIUTEIND,
BOCCTAHOBUTENb,  JJIEKTPOJIM3, CKOPOCTb  XUMHYECKOW  peaKiu,
XMMHUYECKOE paBHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOPHSI XUMHUYECKOTO CTPOCHHUSI OPTaHHUECKUX BEIIECTB
AM. bytiepoBa, TeOpusi  DJIEKTPOIUTHUYECKOM  JTUCCOIMAIUH,
[lepnonnueckuit 3axkon .M. MeHnneneeBa, 3aKOH COXpaHEHHsS MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHMN SA3bIK XHMHUH, MHPOBO33PEHUYECKHE
3HAHHUs, JIEKAIIME B OCHOBE NMOHUMAHMS NPUYMHHOCTU U CUCTEMHOCTH
XMMHYECKUX SIBJICHUH, COBPEMEHHBIE TPEACTABICHUS O CTPOEHUHU
BEILIECTBA HA aTOMHOM, MOJIEKYJISIPHOM U HaMOJIEKYJISIPHOM YPOBHSX

1.3

MMpEaACTaBJICHUA 0 MEXaHHu3Max XUMHUYCCKUX peaKuHﬁ,
TEPMOANHAMHUYCCKUX U KHHCTUUYCCKUX 3aKOHOMCPHOCTAX UX IMPOTCKAHUA,
0 XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

1.4

(aKTOJIOTUYECKHE CBEIEHUS O CBOMCTBaxX, COCTaBe, IMOJYYEHUU W
0e30MacHOM  HUCIOJIb30BaHWM  BAKHEHIIMX  HEOPraHWYEeCKHX U
OpPTaHWYECKUX BEIIECTB B OBITY U MPAKTUUYECKON ACATEIHHOCTH YEIOBEKA

1.5

o0mnye HayJYHbIC MPHHIMITBI XHUMHYECKOTO TPOU3BOJCTBA (HA MpUMEpe
MPOU3BOJCTBA CEPHOW KHUCIOTHI, aMMHaKa, MeTaHoja, mepepaboTKu
HeTH)

CdopMHpOBaHHOCTH YMEHUH BBISBIISATH:




2.1

XapaKTEPHBIC MIPU3HAKU U B3aUMOCBA3b U3YYCHHBIX HOHXTHﬁ, IPpUMCHATH
COOTBCTCTBYIOIIUEC TIOHATHUA TIpU OINKMCAHWHU CTPOCHHUA U CBOMCTB
HEOPTaHUYCCKUX U OPIraHNn4YCCKUX BEIICCTB U UX HpeBpaH_[eHHI;'I

2.2

B3aUMOCBSI3b XUMUYECKUX 3HAHUH C TOHATHSAMH W TPEJICTaBICHUSIMHU
JIPYTHX TPEAMETOB I 0oJiee OCO3HAHHOTO MOHUMAaHHUS U OOBSICHEHHS
CYIIIHOCTH MaTE€pPHAIIBHOTO €IMHCTBA MUPA

CdopMUpOBaHHOCTH YMEHHUSI HCIIOJIb30BATD:

3.1

HAaMMEHOBAHMS XMMHYECKUX COCIMHEHUM MEXKIyHapOIHOTO COH03a
TEOPETHYECKOW M MPUKIATHON XMMHUH U TPUBHUAILHBIC HA3BAaHUS BEIICCTB,
OTHOCSIIIIUXCS K M3YYEHHBIM KJIACCaM OPraHWYECKUX U HEOPraHMYECKUX
COCIMHEHUN

3.2

XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBie€HUs (GOPMYJT HEOpPraHMYeCKuX
BELIECTB, MOJIEKYJIAPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALECHHBIX U
CKeJIETHBIX) (hOpMYJT OpraHUYECKHX BEILECTB

CdopMupoBaHHOCTH YMEHHUS KJIACCUDUITUPOBATH:

HEOPraHMYECKUE BELIECTBA, CAMOCTOSTEIbHO BBIOMpPATh OCHOBAaHUS U
KPUTEPHH IS KJIacCU(DUKAIIIH N3Y9aeMbIX XUMHUYECKIX 00HEKTOB

4.2

OpraHu4Y€CKUC BCIICCTBA, CaAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHUsA H
KpUTCpUU AJIA KHaCCI/I(i)I/IKaL[I/II/I HN3YyYaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 Pa3TUYHBIM TpHU3HAKaM (YUCIY M COCTaBY pEarupyrollux BeIIEeCTB,
TeIIoBOoMy dS(QexTy peakiuu, HW3MEHEHUI0 CTENEeHEeW OKHUCICHHS
AIIEMEHTOB, 0OPATUMOCTH PEAKIINH, YUACTHIO KaTaan3aTopa)

CdopMUpOBaHHOCTH YMEHHUSI XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXJIEHHOM COCTOSTHUW) M MOHOB XMUMHYECKUX
sanemeHTOB | - 4 nmepuonoB Ilepuognueckoit cucrems! [[.1. Menneneesa u
WX BaJICHTHBIE BO3MOKHOCTH, UCIOJIb3YsI TOHATHUS S-, P-, d-DJIEKTPOHHBIE
opOUTaNu, SJHEPreTUYECKIE YPOBHU

ChopMHUpPOBAaHHOCT, YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH HM3MEHECHHS
CBOMCTB XMMHUYECKHUX JJIEMEHTOB U 00pa3yeMbIX MMM COCJUHEHHH IO
MepuoiaM U Tpymmam

CpopMHUpPOBAaHHOCTh YMEHMSI COCTAaBJISATH YPABHEHHUS XUMHYECKHX
peaxkiuil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA TOCPEACTBOM COCTABJICHUS
AJIEKTPOHHOTO OajlaHca 3TUX peaKlui

7.2

YpaBHEHUS peakUWi pa3IMyHbIX THUIIOB; TIOJHBIE W COKpAallleHHBIE
YpaBHEHMsI peakIii HOHHOrO OOMEHa, YYUTHIBAsI yCIOBHUS, IPU KOTOPHIX
9TH peaklUy UAYT /10 KOHIIa

7.3

peaKIuii TUIPOJU3a, PEeaKIni KOMIUIEKCOOOpa3oBaHUs (Ha TMpuMepe
TUAPOKCOKOMIUIEKCOB IIUHKA U aJTFOMUHHS)

CdopMupoBaHHOCTH YMEHHUS MMOATBEPIKIATH:




8.1

Ha KOHKPETHBIX NPUMEPAX XapakTep 3aBUCUMOCTH PEAKIHUOHHOU
CIIOCOOHOCTH  OpPraHMYECKUX COCJUHEHUUM OT KpaTHOCTH U THUMA
KOBAQJIGHTHOM CBsi3U (O~ m M-CBA3H ) B3auMHOTO BJIMSIHUSI aTOMOB U TPYIII
aTOMOB B MOJIEKYJaX, a TaKXXe OT OCOOEHHOCTEW pealln3alluy pa3IndHbIX
MEXaHU3MOB MPOTEKAHMS pEeaKIUi

8.2

XapaKkTepHble XMMHMYECKHE CBOMCTBA BEUIECTB COOTBETCTBYIOIIMMHU
HKCIIEPUMEHTAMM U 3aIIUCSAMU YPABHEHUN XUMUYECKUX PEaKIUI

CdopMUpOBaHHOCTE YMEHHUS XapaKTepPH30BaTh COCTAB M BaKHEHUIIIHE
CBOICTBA BEIIECTB, NPHHAMISKAINIMX K ONpPEICICHHBIM KjaccaM |
rpynmnaM COeIMHEHUU (TIPOCThIE BEIIECTBA, OKCHUJBI, TUAPOKCHUIBI, COJIH,
YIJIEBOAOPOABI, IPOCThIE 3PHUPBI, CIUPTHI, (PEHOIIBI, aTbJIETH/IbI, KETOHBI,
KapOOHOBBIC KHUCIIOTBI, CJIOXHBIC 3(HPHI, JKHUPBI, YIJICBOABI, AMHUHEI,
AMUHOKHCIIOTBI, OSIIKH)
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ChopMupoBaHHOCTH yYMEHHSI TPOBOAMTH PACYETHI IO XUMHUYECKUM
dopMynaM M YpaBHEHUSM XUMHUECKHUX PEAKUUH C HCHOJIb30BAHHUEM
(u3NYECKUX BEINYMH:

10.1

Macchl (00beMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIU OJTHO U3
UCXOJHBIX BELIECTB JaHO B BHJE PAaCTBOpa C OMPEICICHHON MaccoBOU
JIOJICH paCTBOPEHHOTO BEIECTBA WJIM JAHO B U30BITKE (MMEET MMPUMECH )

10.2

MaccoBOM WJIM 00bEMHOM 10U, BBIX0J1a IPOAYKTA PEAKIINU

10.3

TerI0BOT0 3¢ (dhexTa peakiui

10.4

00BEMHEIX OTHOIICHUI Tra30B

10.5

M0 HAXOXACHUIO XUMUYECKON (hOPMYJIIBI BEIIECTBA

11

Bnangenue cucrteMol 3HaHUM O METOAAX HAYYHOTO MO3HAHMS SIBJICHUU
MPUPOJbI, UCIOJIB3YEMbIX B €CTECTBEHHBIX HAayKax U YMEHHE MPUMEHATH
9TH 3HAHUS TIPU OIKCIIEPUMEHTATHLHOM HCCIEAOBAaHUU BEIIECTB W JJIA
OOBSCHEHUS XHUMHUYECKUX SBIEHUH, HMMEIOINIMX MEeCTO B MPUPOJE,
MPaKTUYECKON JeATETLHOCTH Y€JI0OBEKa U B TIOBCETHEBHON KU3HU

12

ChopMupoBaHHOCTH YMEHHS HNPUMEHSATh (MCIOJIB30BaTh) 3HAHUSA O
COCTaB€ U CBOMCTBaxX BEIIECTB JUIsI JKCHEPUMEHTAIbHOM MPOBEPKU
TUIIOTE€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEM IIPOTEKaHUs XHMHUYECKUX
peakuuii ¥ TPOTHO3UPOBAHUS BO3MOXKHOCTEH UX OCYIIECTBICHHUS;
CHUCTEMHBbIE XMMHUYECKHE 3HAaHUS i1 OOBSCHEHUS W NPOTHO3MPOBAHUS
ABJIEHUN, HMMEIOIIMX EeCTECTBEHHOHAYYHYIO NpPUPONY; M HPHUHITHS
IPaMOTHBIX peIIeHUH MPoOIeM B CUTYAIHSIX, CBSI3aHHBIX C XUMHEH

13

ChopMupOBaHHOCTH yMEHHS IUIAHUPOBATb M TNPOBOAMTH XUMHMUYECKHIMA
JKCIEPUMEHT (TIOJTYYeHHE W W3YYEHHE CBOIMCTB HEOPraHWYECKHX H
OpPraHMYeCKHUX  BEIIECTB, KAaueCTBEHHBIE pEaKUUH  YIJIEBOAOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOJCONEPKAIMUX OPraHMYECKUX BEIIECTB,
pelIeHne HKCIePUMEHTAIBHBIX 337ay 0 PACIO3HABAHUIO HEOPTaHUYECKUX
U OpPraHMYEeCKUX BEIIECTB) C COOJIOJCHHEM TMpaBui O€30MacHOro
oOpamieHuss ¢  BemecTBaMH U JaOOpaTOpPHBIM  0OOPYAOBaHHEM;
(bopMyITHpOBaTh IENTU MCCICIOBAHUS; MIPEICTABISATh B pa3auuHol (hopme




pe3yibTaThl  DKCICPUMEHTA, aHAJIM3MPOBAaTh M OICHUBATh  UX
JIOCTOBEPHOCTb
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CdopMUpOBaHHOCTH YMEHHUS OCYILIECTBIATH IIEJICHAMPABICHHBIA ITOUCK
XUMHUYECKOH MH(pOpPMAIMK B pa3IMYHbIX HCTOYHUKAX (HaydyHas U y4eOHO-
Hay4yHas JUTepaTypa, CpeICTBA MacCOBOW MH(pOpMAINH, ceTh HTepHET 1
JIPYyTHe), KPUTHYECKH aHAJM3MPOBaTh XHMHYECKYI0 HH(OpMAaIHIO,
nepepabaTbiBaTh €€ W HCIOJB30BaTh B COOTBETCTBHH C IOCTaBICHHOU
yaeOHOM 3amaueit
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ChopMHPOBAaHHOCTE ~ YMEHHUS  NPOTHO3MPOBATh, AHAIN3UPOBATH U
OLICHMBATh HMH(OPMAIMIO C TO3MIMKA SKOJIOTHYECKOH Oe30macHOCTH
HIOCJICAICTBUI OBITOBOM W TPOW3BOJCTBEHHOH NEATEIFHOCTH YEIOBEKa,
CBSI3aHHOW C TepepaboTKOi BemecTB; CHOPMUPOBAHHOCTh YMEHHN
OCO3HaBaTh OIMACHOCTH BO3/ICHCTBUS Ha )KUBBIC OPraHU3MBbI OIIPEAEICHHBIX
BCIICCTB, IIOHUMAasA CMbICI IIOKa3aTeCisd HpeI[eJIBHDfI IIOHYCTI/IMOI;'I
KOHLIEHTPALMK, ¥ TMOSACHATh Ha MpUMepax CrocoObl YMEHBLICHUS W
NPEOTBPALICHNS UX BPEIHOTO BO3ACHCTBUS Ha OPTaHU3M YEIOBEKa




ITepedennb 371eMeHTOB coep:kaHusl, NpoBepsieMbix Ha EI'D no xumun

Kon

[TpoBepsieMblii AIEMEHT COJIep>KaHus

TeOpeTI/I‘ICCKI/Ie OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMEHHasi MOJIeb CTPOCHHUsI aroma. PacmpeneneHue
AIIEKTPOHOB IO SHEpreThdYeckuM ypoBHsIM. Kiaccudukanus XuMHYECKHUX
aeMeHTOB. OCOOCHHOCTH CTPOSHHSI SHEPTETHUSCKUX YPOBHEW aToMOB (s-, p-, d-
aneMeHToB). OCHOBHOE M BO30YXJICHHOE COCTOSIHUSI aTOMOB. OJIEKTPOHHAas
KOH(Hrypamus aroMa. BaeHTHBIE JIEKTPOHBI

1.2

Ilepuonnueckas cucrema Xumudeckux diaeMeHToB .M.  MeHnneneesa.
®usnueckuit cmbicn [lepuoguyeckoro 3akona .M. MenneneeBa. IlpuunnHbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB DJJIEMEHTOB M MX COEAUHEHUW MO
nepuoJaM M TIpynnaM. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB MPOCTBIX
BEII[ECTB, BOJOPOJAHBIX COCIMHEHHM, BBICIITUX OKCHJIOB U THAPOKCH]IOB

1.3

BanentHocTb. DnekTpooTpunateabHOCTh. CTeneHb OKUCICHUS

1.4

Buapl xumuyeckoi cBsi3u (KOBaJieHTHAsl, MOHHAsS, METAJNIMYECKasi, BOJOPOIHAS)
U MEXaHMU3MBI ee 00pazoBaHus. MexxMoneKkyspHble B3auMoeiicTBus. BemecTsa
MOJIEKYJISIPHOIO W HEMOJIEKYJIPHOTO CTpOEHHS. THIbl KPHUCTANIMYECKUX
pemeToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIIA KPUCTAIUIMYECKOMN pEeLIeTKH

1.5

Xumunueckass — peakuus.  Kiaccuduxanus — XMMHYECKMX — peakuud B
HEOPraHMYEeCKOM U OpraHM4ecKoN XUMHUHU. 3aKOH COXPAHEHHUs MacChl BEIIECTB

1.6

CKopocTb peakiuy, ee 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.7

TenoBbie 3¢ HeKTh XUMHUYECKUX peakuuil. TepMoXuMuieckre ypaBHEHUs

1.8

OOpatumble peakiuu. XHUMHUYECKOe paBHOBecHe. DakTOpbl, BIHUSIONIME Ha
COCTOSIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [Ilarense

1.9

OnekTponuTHueckas auccouuanus. CuinpHble U ciadbie snekTponuTsl. Cpena
BOJHBIX PAacTBOPOB BEIIECTB: KHCIas, HEHTpanbHas, mienoyHas. CreneHb
JUCCOIMAITNU. Peakimm HOHHOTO 0OOMeHa

1.10

I'uapomus coneit. MornHoe mpousBeneHne Boasl. Bomopoauerii mokazatens (pH)
pacTBopa

1.11

Crioco0b! BBIpayKeHHsI KOHIIEHTPAIUK PACTBOPOB: MACCOBasi J0JIsl pACTBOPEHHOTO
BElIeCTBa, MOJIsIpHas KOHIEHTpauus. HacellieHHble ¥ HEHachIILEHHBIE
pacTBOpPBI, pacCTBOPUMOCTh. Kpucramtornaparsl

1.12

OKHUCIUTENbHO-BOCCTAHOBUTENNbHBIE peakinu. [loBeneHne BelecTs B cpeaax ¢
pa3HbIM 3HaUeHreM pH. MeTobl 251eKTpOHHOTO Oatanca

1.13

DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJIEH

OCHOBBI HEOPTaHUYECKON XUMUH

2.1

Knaccudukanmst HeopraHu4eckux coennHeHni. HoMeHKnaTypa HeopraHu4ecKux
BELIECTB




2.2

XWUMHUYECKHUE CBOWCTBA BAXHEHIIMX METALIOB (HATPHM, Kaaud, KaJIbIIHM,
MarHuii, aJFOMUHHNA, ITUHK, XPOM, JKeJIe30, MeAb) U MX coequHeHuil. OOmue
CIIOCOOBI MOJTYYCHUSI METAIIJIOB

2.3

XUMHUYECKHE CBOWCTBA BAXHEHIINX HEMETAUIOB (TaJOreHOB, CEphbl, a30Ta,
docdopa, yrmepoga W KpEeMHHsA) M HX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOICPKAIIMX KHCIIOT, BOJOPOIHBIX COCIMHEHHN)
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I'eneTnueckas CBA3b HEOPTraHNYCCKUX BCHICCTB, IIPUHAAICKAIINX K Pa3JIMYHbIM
Ki1acCaM

2.5

Nnentndukanus HEOpraHWYECKUX coeauHeHuU. KauecTBeHHbIE peakIuu Ha
HEOPraHWYECKUE BEILIECTBA U UOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OcCHOBHbBIE TOJOXEHUSI TEOPUU XUMHUYECKOTO CTPOEHHUS OpPraHM4ecKHX
coenuHeHuii A.M. BbytiiepoBa. YTriiepoiHbII CKEJIET OPraHUYECKOW MOJIEKYIIbI.
KparHocte xumuueckoil cBsA3u, O- m T-CBA3M sp3-, sp2-, Sp-TUOpUAN3aIN
opOuTaneil aToMOB yriiepojia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO
cTpoeHus MoJekyn. ['omonoru. ['omonornueckuii paa. Mizomepust u nzoMepsl

3.2

[lonstue o  ¢yHKuMoHambHON  rpymme.  OpueHTanuoHHBIE  A((HEKTHI
3aMECTUTEIICH

33

[IpencraBiaenne o kinaccudukauumu opraHuueckux BemecTB. Homenkiatypa
OpraHMYECKUX COEJIMHEHUN (cucTeMaTHYecKas) M TpHUBHAJbHbIE Ha3BaHUSA
BOKHEUIIUX MPEICTAaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB

34

CBoOOmHOpaaMKAIbHBIA W HWOHHBIM MexaHu3Mbl peaknuu. [loHsTHE O
Hykieoduie u snexrpoduie. [Ipasuno MapkoBuukosa. [IpaBuio 3aiinieBa

3.5

Ankanbl. XMMHUYECKHE CBOMCTBA ajKaHOB: TAJIOTEHUPOBAHUE, JACTUIPUPOBAHHE,
TEPMUYECKOE Pa3J0KEeHHe, KPEKHHI, u3oMmepusanusi, ropenue. [lomyuenue
ankaHoB. I[lukioankanel. Chenuduka CBONUCTB IUMKIOAIKAHOB C MaJIbIM
pa3MepoM 1ukIia. Peakiiuu npucoeMHeHns U paJuKaIbHOTO 3aMEIEHUs

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: peaklMM MPHUCOEAUHEHHUs (TajloreHHUpOBaHUE,
THJIPUPOBAaHUE, THUAPOTaJIOTEHUPOBAHUE, THApATalusi), TOPEHUs, OKHUCICHUS U
nonuMepuszanuu. [IpomblnieHHble W Ja0OpaTOpHBIE CIOCOOBI  MOJMyYEHUs
AJIKEHOB

3.7

Ankaguensl. XUMHYECKHE CBOMCTBA alKaJUEHOB: PEAaKLUMHU IPUCOEAUHEHUS
(ruapupoBaHMe, TaJOr€HUPOBAHUE), TOpeHHs] U nojaumepusanuu. [lomyuenue
aJIKaJUeHOB

3.8

AnkuHBI. XMMHYECKHE CBOWCTBA: PEAKLMU NMPHCOEIUHEHHs (TaJloreHUpOBaHUE,
TUAPUPOBAHUE, THUIpaTalus, THAPOTaJOreHUPOBAHHME) KaK CHOCO0 MOIydYeHHUS
[IOJIMMEPOB M JIPYTUX MOJE3HBIX MPOAYKTOB. Peaknum 3amemenus. I'opeHue
aleTHJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JJI CBApKH U PE3KU
Mmetaios. [Ipumenenue aneruiena
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Apenbl. XHUMHYEeCKHE CBOWCTBAa O€H30Ja: peakUuu 3JIEKTPOoYUIBHOTO
3aMelIleHus, TMpUcoenuHeHus: (TUIpUpOBaHHE, TrajlloreHupoBaHue). Peakuus




ropenusi. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB Tonyosa. [lomydenue OeH3ona.
OcoOeHHOCTH XMMHUYECKHX CBOMCTB crtuposia. [lonmumepusanus crupoia.
CniocoObl MosTy4eHus U IPUMEHEHUE apOMaTHYECKUX YIIIEBOI0POIOB

3.10

Cnuptel. IlpenenbHble OJHOATOMHBIE COUPTHL. XHUMHUYECKHE CBOMCTBA:
B3aMMOJICHICTBHE C  HAaTpUeM KaK  CIOCO0  YCTAHOBJICHHS — HaJIH4Us
THAPOKCOTPYIIIBI, €  TaJOT€HOBOJOPOJAaMH  KaK  CIOCO0  TMOIydeHUSs
pacTBOpUTEIICH, BHYTPU- U MEKMOJICKYJISIpHAs JAeruaparaius. Peakius ropeHus.
[TomydyeHue »5TaHONA: peaKIUs OpPOXKEHUs TIIIOKO3bl, THUIpaTals dTHICHA.
OTUIICHIJIMKOJIb U TJIMLEPUH KakK MPEJCTABUTEIU MPEACIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

@enon. Xumuueckue cBOWCTBa (eHoNa (peakuuud ¢ HAaTpPHEM, THAPOKCHIIOM
HaTpus, Opomom). [lonydyenue denona

3.12

Anpleruapl. XMMHUECKUE CBOWCTBA TPEACTbHBIX lbICTHIOB: THIPHUPOBAHUE;
KAueCTBCHHBIC pEaKIMu Ha KapOOHWUIBHYIO Tpymiy (peakuus '"cepeOpsHOTO
3epkaia”, B3aumoeicTeue ¢ ruapokcuaom meau (II). Tlomydenue npenenbHbIX
QIBJICTH/IOB. OKHCIICHUE CIUPTOB, THApATAllUsl aleTWiIeHa. AICTOH Kak
Mpe/ICTaBUTENb KeTOHOB. OCOOEHHOCTH PEaKIUU OKUCICHUS alleTOHA

3.13

KapOoHoBble KHCIOTBI. XMMHUYECKME CBOMCTBA NpPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOCHHOCTH XUMHUYECKUX CBOHCTB MypaBbUHOW KHCIIOTHI.
[TonydyeHue npenenbHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHUE
AJIKaHOB, AJIKEHOB, IIEPBUYHBIX CIIMPTOB, AJIBIETUIOB. Bpiciine npeneibHble U
Hernpe/ieabHble KApOOHOBBIE KUCIOTHI

3.14

Cnoxuble 3¢upbl ¥ kupbl. CHOCOOBI MOJYyYEHHS] CIIOXKHBIX 3(HUPOB.
OO6patumoctp peakiuu dStepuduxanuu. I[IpuMeHeHue CIOXHBIX 3IPUPOB B
NUIEeBOM M map(pIOMEpHON NPOMBIIITIEHHOCTU. JKUpBl Kak CIOXHBIE 3(PHUPHI
[JIMLIEPUHA U BBICHIMX KapOOHOBBIX KHUCIIOT. XHUMHYECKHE CBONCTBA KUPOB:
THJIPUPOBAHUE, OKUCIEHUE. [MApoiM3, WM OMBIICHHE, >KUPOB KaK CIOCO0
MPOMBIIIJIEHHOTO MOJYYEHHs COJIH BBICIINX KapOOHOBBIX KUCIOT. MbLId Kak
COJIM BBICIIUX KaPOOHOBBIX KUCIIOT

3.15

XUMHYEeCKHE CBOMCTBA TIIIOKO3HI: p€akniun C Yy4d4aCTUEM CIIMPTOBBIX U
IBJETUAHON TPYNNI M MOJIOYHOKHCIIOE OpokeHue. IIpumeHeHue TroKO3bl, ee
3HAYEHHE B JKU3HEJCSTEIbHOCTH OpraHu3Ma. Jlucaxapuabl: caxapo3a, MajabTo3a.
BoccranaBnuBarone ¥ HEBOCCTAHABIMBAIOLIME  Iucaxapuibl. [ uaponus
mucaxapuoB. Ilommcaxapuapl: kpaxmai, riaukoreH. CTpoeHHE MaKpOMOJIEKYI
KpaxMayia, TJIMKOT€Ha W LEeJUI003bl. (DH3MUecKHe CBOWCTBA Kpaxmana H
[eJUTIONIO3bl. XMMHYECKHEe CBOICTBA Kpaxmaia: THIPOJIN3, KadeCTBEHHAs
peaknus ¢ MoaoM. XHMHUYECKHE CBOMCTBA EIIIONO3bI: TUAPOIU3, MOJTyYEeHUE
3¢upoB uemwnono3pl. IloHATHE 00 MCKYCCTBEHHBIX BOJIOKHax (BHCKO3a,
alleTaTHBIH IIEJIK)

3.16

AMMHBI. AMUHBI KaK OpraHUYeCKHE OCHOBAHUS: PEAKLUU C BOJOW, KUCIOTAMU,
peaKI_[I/Iﬂ FOpeHI/IfL AHI/IJ'II/IH KakK Hpe)ICTaBI/ITeJ'II) apOMaTI/I'-IeCKI/IX AMHWHOB.
XVUMUYECKHE CBOWMCTBA aHWJIMHA: B3aUMOJICHCTBHE C KHUCIOTaMH, OpPOMHOMA
BOJIOM, okucieHue. [lonmydeHue aMMHOB QJKWIMPOBAHUEM aMMHakKa |
BOCCTAHOBJICHHUEM HI/ITpOHpOI/ISBOIIHbIX erIeBO,Z[OpOI[OB

3.17

AMUHOKHCIOTBI M O€lKH. AMHHOKHCIOTHI KaK aM(OTEpHbIE OpraHHYECKue




coenquHeHusi. OCHOBHBIE AaMUHOKHCIOTHI, OOpasyiomue Oenku. XHUMHYECKHe
CBOMCTBa OCJKOB: THUAPOJN3, NEHATYpAIlHs, KaueCTBEHHBIC (IIBETHBIC) PEAKIIUU
Ha OesKu

3.18

CtpoeHue M CTPYKTypa MOJMMEPOB. 3aBHCHUMOCTh CBOWCTB IOJUMEPOB OT
cTpoeHust Mojekyn. OCHOBHbIE CHOCOOBI IMOJYYEHUSI BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUI: peakuy MoJuMepu3ali U nojJukoHAeHcauuu. Knaccudukanus
BOJIOKOH

3.19

Nnentudukanuss opraHMYECKUX COCIWHEHUH. PeleHune 3KCnepuMeHTaIbHBIX
3a/1a4y Ha paclo3HaBaHUE OPraHUYECKUX BEILECTB

3.20

I'eneTndeckas CBA3b MEXKIy KJIACCAMHM OPTaHUYECKUX COCIUHEHUN

XUMHS U )KU3Hb

4.1

Xumusi B TOBceAHEBHOM >ku3HU. [IpaBuna Oe3omacHOM pabOThl C E€AKHUMH,
TOPIOYUMH ¥ TOKCHYHBIMHU BEIIECTBAMH, CPEACTBAMU OBITOBOM XUMUHU

4.2

XuMHs ¥ 3[10pOBbE. XUMUA B MEJUIIMHE. XUMUS U CEIBCKOE XO35MCTBO. XUMUS
B MPOMBIIUIEHHOCTH. XUMHS ¥ YHEPTreTHKA: MPUPOAHBIN U MOMYTHHIH HE(TIHOM
raspl, MX cOCTaB MW wucnojab3oBanue. CocraB HedTH U ee TmepepadoTKa
(MpUpOHBIE UCTOYHUKH YTIJIEBOJAOPOIOB)

4.3

XUMUS U DKOJOTHS. XHUMHUYECKOE 3arps3HCHUE OKPYKAloWIe Cpeabl U €ro
nocneactus. Oxpana rugapocdepsl, TouBbl, atMochepsl, GIopsl U (GayHbl OT
XUMUYECKOTO 3arpssHeHus. [IpoOreMa OTXOJOB M TOOOYHBIX MPOIYKTOB.
AnbTepHAaTUBHbBIE UCTOUHUKHU SHEPTUU

4.4

OO0ue npencTaBieHUs] O MPOMBILIUICHHBIX CIIOCO0aX MOMYYEHHUs] XUMHUYECKUX
BElIECTB (Ha MpUMeEpE IMPOU3BOJCTBA aMMHaKa, CEpHOW KUCIOThI). UepHas u
nBetHas  Metayuryprus. CTexkino M CWIMKAarHasg  IPOMBILUIEHHOCTD.
[TpombiienHast ~ opranuueckas  xumus. Ceplppe I8 OpraHMYecKOn
IIPOMBIIUIEHHOCTH

Tumnsr PACUYCTHBIX 3a1a4

5.1

PacueTsr Macchl BE€IIECTBA HIJIU o0beMa Tras3oB IIO HN3BCCTHOMY KOJIHNYCCTBY
BC€IICCTBA, MaCCC NN 06’beMy OIHOTO U3 YHaCTBYIOIIUX B PCAKIIMH BCIHICCTB

5.2

Pacuets! TemoBoro 3¢ dexra peakuuu

5.3

PacueTnl 00bEMHBIX OTHOIIICHUI Fa30B IpU XUMHUUYCCKHUX PCAKIUAX

54

Pacuersl Macchl (00beMa, KOJMYECTBA BEIIECTBA) NMPOJYKTOB DPEAKLUH, €CIH
OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH)

5.5

PacueTst MaccoBod WM OOBEMHOW JOJM BBIXOJA MPOAYKTA pPEAKIHH OT
TEOPETUYECKH BO3MOKHOTO

5.6

Pacuetsl Macchl (00beMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIUU, €CIH OJTHO
W3 BENIECTB JaHO B BHJIE pacTBOpa C OMNPEACICHHONM MacCOBOM J10OJeH
PacTBOPEHHOTO BEIIECTBA

5.7

Pacuersl ¢ wucooiab3oBaHHMEM IOHATHI  "MaccoBas goig", "MoisipHas
b




KOHIleHTpauus'", "pacTBOPUMOCTh"

5.8

Haxoxnenue MonekynsipHON (OpMyIlibl OpPraHMYECKOTro BellecTBa IO €ro
MJIOTHOCTA M MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WU IO
MPOJYKTaM CrOpaHUs




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumus, 10 xnacc/ I'abpuensia O.C., O01mecTBo ¢ OrpaHNYEHHON OTBETCTBEHHOCTHIO «/[PODA»;
Axuunonepnoe obmectBo «M3ngarensctBo «lIpocBemenner»
* Xumus, 11 knacce/ I'abpuensu O.C., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»;
AxmmonepHoe obmectBo «M3aatenbeTBo «IIpocBemenuey

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. O.C.I'abpuensh, I'.I' JIpicoBa «Xumus Meroauueckoe mocodre — 0a30BbIil ypoBeHb)» - M.:
Hpoda 2022 rog.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «OO011as XuMus B TeCTax, 3ajavax, ynpaxHenusax. 11 kmacc»
— M.: lIpoda, 2023 rox.
3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KonTposnbHbie 1
MIPOBEPOYHBIE PA0OTHI K yueOHUKY». — M.: lpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonbHas kHura s
yuutensi». Yacts 1 — M.: Ipoda, 2019 rogx.

5. O.C.I'abpuensH, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 knace: HactonbHas kaura st
yuutens». Yacts 2 — M.: JIpoda, 2022 roa.
6. O.C.I'abpuensn, [1.B.Pemeros, U.I'.OctpoymoBa «3agaun o XMMHUHU U CIIOCOOBI UX PEIICHUS
- M.: «/Ipodar, 2021rox.
7. B.I'. lenncoBa «Xumus 11 kiacc noypounsle miansl o yueOuuky O.C.I'abpuensina,
I".T".JIsicoBoit» - Bonrorpan» Yuurens 2018ros.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kaacey, - M.: Dx3amen, 2019r.

9. O.C.T'abpuensn, U.I'.octpoymMoB «XHMUYECKUI SKCIIEPUMEHT B 1mKosie 11 kiace»; - M.:
Hpoda. — 2019 rox. _

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. Beepoccuiickue nposepounsie padotsl. 11 knace. Xumusa. OO0 "SAKnacc"

2. O0maxo 3Hauuii. [Togroroska k EI'D. Xumus 11 kinace. OO0 "duszukoH"

3. IIpoektHbie 3aaanusa. Xumus. 10 kinacc. OOO "I'noban-Jlad"



[Tpunoxxenue k paboueii mporpamme

OHeHO‘lHLIe nmpoueaypsl mo XuMuu

Bcepoccuiickasi nposepo4yHasi padora no xumum 10 kiaace

Ha BeImonHEeHNE TPOBEPOYHOI pabOTHI IO XUMHUH OTBOJIUTCS JBa ypoka (He Oosiee 45 MUHYT
Kapiid). PaboTta cocrout U3 ABYX YacTed W BKItouaeT B cebst 16 3amanuii. O0e yacTu paboTh
MOT'YT BBINIOJIHATHCS B OJIUH JIEHb C IEpepbIBOM He MeHee 10 MUHYT WK B pa3HbIe JHHU.

[Ipu BBIMONHEHHH Pa0OTHI pa3perraeTcs WCIONIb30BaTh CIEAYIOIINE JOTIOTHUTEIBHBIC
MaTepuabl:

— Ilepuoanueckas cucrema XxuMuueckux sinementoB .M. Menzaeneena;

— Ta0auIa paCTBOPUMOCTH COJICH, KUCIIOT U OCHOBAaHUH B BOJIE;

— 3JIEKTPOXUMHUYECKHH Psijl HANIPSHKEHUH METaIJIOB;

— HEMPOTrpaMMHPYEMbIH KaJIbKYIATOP.

PaGora Brirouaer B ceOst 16 3amaHuil pa3IMUHBIX TUIIOB U YPOBHEH CIOXHOCTU. 3a/laHus
TakKe HUMEIOT pa3nuuusi 1o Tpedyemoil (opme 3amucu OTBeTa, KOTOPBIM MOXET OBITh
MIPEJICTaBJICH B BUJE IOCIEA0BATEIBHOCTH LU(P HUIM CHUMBOJOB, clioBa, (GOPMYIbI BELIECTBA,
yYpaBHEHUS PEaKIUH.

B yactu 1 copepxarcs 3amanus 1-8; B yactu 2 — 3amanus 9—16. B oTrBeTax Ha 3amaHus
TpeOyeTcst 3amucaTb MOJEKYISAPHYIO WIH CTPYKTYPHYIO XUMHYECKYIO (OpMyly, ypaBHEHUE
peaxiuu, BBECTH TEKCT WM JIaTh OJPOOHOE TEKCTOBOE OMUCAHUE.

B pabote comepxwurcs 11 3amanuii 6a30BOro ypoBHS, B KOTOPBIX OTBETHl Ha pPa3HbBIC
BOIIPOCHI 3a/1aHUs HE 3aBUCAT APYT oT apyra. Vx nopsakossie Homepa: 1, 2, 5-7, 9-10, 12-14, 16.
B paGote comepxutcst 5 3amaHuii 6a30BOro YpOBHsI, B KOTOPBIX YacTH 3aJI[aHUSI B3aMMOCBSI3aHbI H
OTBET Ha OJIMH BOMPOC 3aBUCUT OT OTBETOB Ha MPEIbIAYIIHE BOMPOCHL. X MopsakoBbie HOMEpa:
3, 4, 8, 11, 15. Ot 3amanus Oojiee CIIOXKHBIE, TaK KAaK HMX BBIMOJHEHHUE IMPEANOIaraet
KOMILIEKCHOE PUMEHEHUE CIAEAYIOMNUX YMEHUI:

— KJ1acCU(UIIMPOBATH OPraHUYECKHE BEIIECTBA;

— COCTaBJISITH CTPYKTYpPHBIE (OPMYJIBI OPTraHWYECKUX BEIIECTB IO WX Ha3BaHUSIM U
OTPEIEIATh MIPOTYKTHI KX B3aUMOJCHCTBHUSA C Pa3IMYHBIMU BEIIECTBAMH;

— HUCIIOJIb3YSl YPAaBHEHHUE PEAKIIMU, PACCUUTHIBATH MAcCy U OOBEM MPOJYKTa PEaKIHUH IO
Macce Ui 00BbEMY OJIHOTO U3 PEareHTOB;

— COCTaBJSTh YpPaBHEHMSI pEakIuil, TMOATBEPKAAIOIINX CBOWCTBA BEIIECTB W/WIH
B3aMMOCBSA3b BELIECTB Pa3IMYHBIX KJIACCOB OPraHUYECKUX COECIMHEHHI;

— 00BACHATH 00YCIOBIEHHOCTh CBOMCTB U CIIOCOOOB MONYyYEHUS BEIIECTB UX COCTABOM M
CTPOEHHUEM.
https://fioco.ru/Media/Default/Documents/%D0%92 %D0%9F % D0% A0 2027/VPR_XI-

10 DEMO_2027.pdf

KonTpoabnas padora Nel mo pasgeny «Teopernueckne 0CHOBBI XHMHI»
BAPHUAHT 1
YACTb A
Ilpu evinonnenuu 3adanuii ymoui uacmu (Al- AI13) evldepume moabKo 00UH U3 UEeMBIPEX
HPeOI0IHCEHHbIX 6APUAHMOE OmEema.


https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2027/VPR_XI-10_DEMO_2027.pdf
https://fioco.ru/Media/Default/Documents/%D0%92%D0%9F%D0%A0_2027/VPR_XI-10_DEMO_2027.pdf

A 1. Yxaxncume nomep nepuooa u zpynnwl, 6 KOMOPIX PACHOI0HCEH KPEMHUTL
DIL IV I, IV )V, 10 4) 11, 111
A 2.06uee konuuecmaeo 31eKMPOHOE 8 anome Xaopa
)8 2)7 3)35 4) 17
A 3.3apao sadpa amoma maznusn u €20 OMHOCUMETbHAA AMOMHASA MACCA:
1) +39; 12 2)+12;24 3)24;+ 19 4)2;+24 +12;24
A4. Hememannuueckue ceolicmeay inemeHmos A zpynn ycunusaomcs

1) CJICBA HAIIPABO U B I'pYIIIIax CBEPXY BHHU3 2) CIIpaBa HAJICBO U B I'pyIilax CBEPXYy BHU3

3) cmpaBa HaNeBO U B IPyIIax CHU3Y BBEPX 4) cneBa HaIIpaBo W B TPYIIIaX CHU3Y BBEPX

AS. B kakom psady xumuuecKue 31eMeHmol PACNOJI0MCEHbL 8 NOPAOKE 603DACMAHUA UX AMOMHOZ0
paouyca?

1) Na, Mg, AL, Si 2)Li,Be,B,C 3)P,S,ClL, Ar 4)F,O,N,C

A6. Yucno neiimponos ¢ adpe amoma ’K paeno
D 19 2) 20 3) 39 4) 58

A7. B kakom pady naxooamca moavko HemMemanuwl:
1)S,0,N,Mg 2)N,O,F, H 3) Fe, Cu, Na, H 4) Na, K, Cu, Ca

AS8. B kakom pady 3anucansl (hopmynivl éeuiecne moabvKo ¢ KOGAJ1eHMHOU NONAPHOUL C6A3bI0?
1) Cl,, NH;, HCI 2) HBr, NO, Br, 3) H,S, H,O, Sg 4) HI, H,0, PH,

A9. Kpucmannuueckyro cmpykmypy, R0O0OOHYI0 CIMPYKmype animazd, umeent

1) kpemueseM Si0, 2) okena Hatpus Na,O 3) oxcun yraepona (II) CO 4) 6ensrit pocdop Py

AI10. Kakue u3z ymeeporcoenuii o ouccouuayuu 0CHOBAHUIL 8 60OHBIX PACMEOPAX 6EPHBL?

A. Ocnosanus ¢ 600e Ouccouuupyiom Ha Kamuonvl memania (uau noooousiii um kamuon NH,') u
2uopokcuo anuonvt OH .

b. Hukakux opyzux anuonos, kpome OH , ocnoeanus ne oopasyrom.

) BEPHO TOJBKO A 2) BepHO TonbKO b 3) BepHBI 00a yTBepkaeHuss 4) 00a yTBEpKIeHHs HEBEPHBI

All. Kakasa u3z npueedeHHbIX peakyuii He OMHOCUNICA K PEeaKyusam WOHHO20 00mena?
1) Ba(NO;), + Na,SO, = BaSO, + 2NaNO;
2) KOH + HCI = KCl + H,0
3) 2KMnO, = K;MnO, + MnO; + O,
4) Li,SO; + 2HNO; = 2LiNO; + H,0 + SO,

AI2. Tonvko okucaumenvHovle C60ICMEA NPOAGNAECH

1)) cynabdun Hatpus 2) cepa 3) cepHas Kuciora 4) cynb(UT Kaus

Al3. Ha cmeuienue xumuueckozo pagnogecus 6 cucmeme N, + 3H, == 2NH;+ Q
He oKa3bleaem GUAHUA

1) MMOHMKCHUC TCMIICPATYPhI 2) TIOBBINICHUEC OABJICHUSA

3) yaaneHne aMMHaKa U3 30HbI PeaKInu 4) mpuMeHEeHUe KaTaau3aTopa



Yacmv B
Omeemom K 3a0anuam wacmu B aennemca naoop yughp unu uucino
B 3a0anuax B1-B4 na ycmanoenenue coomeenmcmeus K Ka)3xcooil RO3uyuu nepeozo cmonoya noodepume
coomeemcmeyouyro no3uyuio émopozo. (Lugpur 6 omeeme mozym noemopsamaucs).

B1. Ycmanosume coomeemcmeue Mlecoy HA36AHUEM XUMUYECKO20 COCOUHECHUA U 6UOOM
C8AA3U AMOMOE 6 IMOM COCOUHECHULL.

HA3BAHWE COEAUHEHUWUA BUJ CBA3HU
A) nuHK ) pounas
b) asor 2) merammuecKas
B) ammuak 3) koBaneHTHAs IOJIIpHAas
I) XJIOpH]I KaJIbLHs 4) koBaneHTHas HETIOJIApHAs

B2. 50 2 caxapa pacmeopunu e 100 2 800bi. Maccoeasa 004 caxapad e nosay4eHHoOM pacmeope pasHa
%. (Omeem 3anuwume ¢ MOYHOCMbIO 00 Uenbix).

B3. Ycmanoeume coomeemcmeue mercdy ypagHenuem peakyuu u 6euiecmeom-oKucaumenem,
yuacmeyruwum é OAHHOI PeaKyuu.

YPABHEHWE PEAKIINH OKHCJINTE]b
A) 2NO + 2H, = N, + 2H,0 D H,
B) 2NH; + 2Na =2NaNH, + H, 2) NO
B) H, + 2Na =2NaH I N,
') 4NH; + 6NO = 5N, + 6H,0 4) NH;

B4.

Yemanosume coomeemcmeue mescdy convio u peakyueit cpedvt 6 ee 600HOM pacmeope.

COJIb PEAKIWSA CPEABI
A) HUTpAT Oapus ) xucnas
b) xjopun xenesa (I11) 2) HEeWTpaJIbHAs
B) cynb(haT aMMOHHUS 3) wenounas
) anerar kamus
Yacts C

( OTBeT 3aNUIINTE C NOJHbIM 00bSICHEHHEM)
UT0 Takoe CKOPOCTh XMMHIECKOW peakIid, OT KaKuX (aKTOpOB OHA 3aBHUCHUT, MPUBEAUTE MPUMEPHI U3
xm3an( IPUPOIHBIX SIBJEHUM, BBITA JIFOJEW, TIPOMBIIIJIEHHOCTH).

OyeHueaHue:

Yacme A — npasunbHbili omeem 1 6ann

Yacme B—- B1,B3,B4 — 2 6anna 6e3 owubku. 16ana — lowubka
B2 -1 6ann

Yacme C - 3 6anna

MakcumaneHoe Koauyecmeo 6annos: 23



23-226anna — «5»
21- 16 — «4»
15-11-«3»
MeHee 10 — «2»

KonTpoabnas padora Nel mo pasaeny «TeopeTuueckne 0CHOBBI XHMHI»
BAPHUAHT 2
YACTHb A
Ilpu evinonnenuu 3adanuii Imoui uacmu (Al- A13) evibepume moabKo 00UH U3 UECHMBIPEX
RNPeO10)HCeHHbIX 8APUAHINOE OmEema.
A 1. Ykasicume nomep nepuooa u zpynnul, 6 KOMOPHIX PACHONONCEH 2EPMAHUTL

DIL IV I, IV 3HIV, IV 4)1v, 111
A 2.06uee konuuecmaeo 31eKmpoHo8 6 amome MulbAKA
1)33 2)5 3)75 4) 41
A 3.3apsao aopa amoma ocghopa u e2o omnocumenvHas amoMHaAL MACCA:
1)+31; 15 2) + 15; 31 3)30; + 15 4)3;+31+15; 31
A4 B paoy Mg — Ca — Sr — Ba cnocodonocms memannoe omoasamsp 31eKmponbl

1) ocnaGesaer 2) Bo3pacraeT 3) He U3MEHSETCS 4) U3MEHSETCS IEPHOTUICCKU

AS5. B kakom pady xumuueckue 31eMEHMbL PACNON0NHCEHBL 6 NOPAOKE 603DACHAHUA UX AMOMHO20
paouyca?

1) Na,K,Rb,Cs 2)Li,Be,B,C 3)0,S,Cl,Ar 4)F,O,N,C

A6 Yucno neiimponos ¢ aope amoma '°S pasno
1) 16 2)32 3)12 4)24
A7. B kakom pady Haxooamcs mojibKo Memasiibl:
1)S,0,N,Mg 2)N,O,F,H 3) Fe, Cu, Na, Ni 4) Na, K, Cu, C

A8 Koeanenmmnas nenonapnuasn céazvb peanuzyemcs é COeOuHenuu
D cro; 2)P,05s 3)S0, 4HF

A9 Monexkynapuyto Kpucmaniuueckylo peuiemKy Umeem Kaxicooe u3 08yx 6euiecme:
) rpadur u anmas 2) KpeMHUI U 1oz

3) xyiop u okcun yriiepoaa (IV)  4) xmopuz 6apus u okcuj Oapust

A10 Kakue u3 ymeepcoeHull 0 OUCCOYUAUUYU KUCTIOM 6 600HBIX PACMEOPAX 6ePHbL?
A. Kucnomut ¢ 600e ouccoyuupyiom na kamuonst 600opoda H * u zudpokcud anuonvt OH ~.
b. Hukakux opyzux kamuonoe, kpome H' , kucnomot ne oopazyrom.

1Y) BEPHO TOJBKO A 2) BepHO TonbKo b 3) BepHBI 00a yTBepkaeHust 4) o0a yTBep>KISHHS HEBEPHBI

A1l Peaxyus, ypasnenue komopoit CaCO;+ CO, + H,0 = Ca(HCO3),, agnaemcs peaxkuueii

D) o6mena 2) coenuHEeHUS  3) pa3noxkeHUs 4) 3aMemeHus

AI2 Kak okuCIUTENb cepa BHICTYNIAeT B PeaKkIiuu C

1y XJIOPOM 2) KHCIIOpoJioM  3) OpoMoM  4) xKele30M

AI3 Pagenosecue peaxyuu CaCOj == Ca0 +CO; - 0 cmewaemcs enpaso npu

1y YMEHBIIIEHUH TEMIIEPATyPhl U YBEITUYCHNUH TaBIICHUS



2) YBEJIMYEHUH TEMIEPATyPhl U YMEHBIIICHUH TaBIICHUS
3) YBEIUYCHUH TEMIIEPATyphl U YBEIUUCHUU JABICHUS

4) YMCHBUICHUU TEMIICPATYPbl U YMCHBIICHUUN JaBJICHUA

Yacms B
Omeemom K 3ad0anuam uwacmu B aenaemca nabop yughp unu uucno
B 3a0anuax B1-B4 na ycmanoenenue coomeenmcmeus K Ka)3cooi no3uiuu nepeozo cmoaoya noodepume
coomeemcmayouyo nozuyuro emopozo. (Llugpot 6 omeeme mozym nosmopamscs).

BI B1. Ycmanoeume coomeemcmaeue Meafcdy HA38AHUEM XUMUUECKO20 COCOUHEHUS U 6UOOM
C8A3U AMOMOB 6 IMOM COCOUHEHUU.

HA3BAHUE COEJUHEHUSA BUJI CBA3U
A) Menp D) pounas
B) OopoMm 2) MmeranuecKas
B) sranon 3) koBaleHTHas mONSPHAs
F) XJIOpU KaJibIiuAd 4) KOBAJICHTHAasA HCIIOJIApHAasA
A BOJIA

B2 122 conu pacmeopunu ¢ 100 2 600vt. Maccoeasn 0013 conu 6 noay4eHHOM PACHEope PasHa
%. (Omeem 3anuuwiume ¢ MOYHOCHBIO 00 YEIbIX).

B3 Ycmanoeume coomeemcmeue mexncoy ypasnenuem peakyuu u hpopmynoi eeujecmed, KOmopoe 6
OAHHOU PeaKyuU A61eMcst OKUCTIUMENeM.

YPABHEHME PEAKIINH OKHCJIUTEND
A) H,S+L =S + 2HI D No,
b) 2s+c=cs, 2) 1S
B) 250, + 2KI =1, + SO, + K»SO, 3) HI
) $+3NO, =S0; + 3NO 4 s
S S0,

6) I,

B4. Ycmanosume coomeemcmeue mexicoy Ha3eanuem euiecmed u cpeooil e2o 600H020 pacmeopa

HA3BAHHWE BEHIECTBA CPEJA PACTBOPA
A) cynbdar nuHKa D) kucnornas
B) wurpar py6umms 2) HEUTpaIbHas
B) (dbropua Kamus 3) menounas

) rugpodocdar HaTpHs

Yacte C
( OTBeT 3aNUIIMTE C MOJHBIM 00bSICHEHHEM)



Urto Takoe CKOPOCTh XMMUYECKOW PEeaKIUuy, OT KaKuX (paKkTOpPOB OHA 3aBHUCHUT, IPUBEIUTE MPUMEPHI U3

xusun( IPUPOTHBIX SABJEHUWM, BBITA JIOJAEN, TPOMBIIIIJIEHHOCTH).

OyeHueaHue:

Yacmeo A — npasunbHbili omeem 1 6ann
Yacmo B—- B1,B3,B4 — 2 6anna 6e3 owubku. 16aan — lowubka

B2 -1 6ann
Yacme C - 3 6anna

MakcumasnbHoe Konuyecmeo 6annos: 23
23-226anna — «5» 21- 16 — «4» 15 -11-«3» MeHee 10 — «2»

OTBETbI:
Ne Bapuarm 1 BapuaHm 2
A1l 2 3
A2 4 1
A3 2 2
A4 4 2
A5 4 1
A6 2 1
A7 2 3
A8 4 4
A9 1 3
A10 3 2
Al1 3 2
Al12 3 4
Al13 4 2
B1 2431 24313
B2 33 11
B3 2412 2451
B4 2113 1233
C 1.CKOpOCTb XMMMUYECKOW peakuMn Oonpefensiercd W3MeHEeHUEM
KO/IMYEeCTBa pearnpyowmMx BeLLecTB MAWM NPOAYKTOB peakumm 3a
eauHULY BpeEMEHU B eguHuLe obbema.
2.CKOpOCTb 3aBMCUT OT:
Mpupoab! pearnpytoLmx BeLLeCTB;
KoHUeHTpauumn pearmpyowmnx BeLLecTs
Temnepatypbl
KaTanusaTopos/vHrM6uTOpOB
3.Mpumepsl
MYHUUNTAJIbHOE MoanncaHo undposoi
KA3EHHOE nognucbio: MYHULIMIMAJIbHOE

OBLLIEOBPA3OBATE/IbHOE KA3EHHOE

n OBLLEOBPA3OBATEJIbHOE
YYPEXXOEHWE "CPEAHAA YUPEXIEHVIE "CPEHAS

LIKOJTA N 11" LUKOMA Ne 11" .MASITACOBKM
[NAJINACOBKA BOJITOrPAICKOVI OBNTACTY
BOJIFOIrPALCKOU Nata: 2026.09.22 13:30:26

OBJNACTH +03'00'
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