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HOACHUTEJIBHASA 3AITUCKA

PabGouass mporpamMmMa mno XHMMHUM Ha YpPOBHE CpPEIHEro o0O0Iero oOpa3zoBaHUs
pazpabotana Ha ocHoBe DejaepanbHOro 3akona ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit denepanmmny, TpeboBaHUN K pe3ysibTaTaM OCBOCHUS
denepanbHOt 00pa3oBaTeNbHON MpOTrpaMMbI cpemHero oodmiero oopazoBanuss(DPOIT
COO), mnpencraBineHHbIX B DenepasbHOM TOCYJapCTBEHHOM 00pa30BaTEIIBHOM
cranaapre COO, ¢ yuérom Konueniuu rnpemnoiaBanusi yaeOHOTO MpeaMeTa « X UMHUsH)
B oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit @expepanuu, peanu3yomux
OCHOBHBIE 00pa30BaTelIbHbIE MPOTrpaMMbl, U OCHOBHBIX TMOJIOKeHH «CTpareruu
pasButus Bocnutanuss B Poccuiickon ®enepanmu Ha nepuon no 2025 roma»
(Pacnopstxkenne IlpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.). a Takxe
chopmupoBana ¢ yu€Trom paboued mnporpammbl BocnuTaHus MAOY «COII
NeSr.YensouHcka»

HenstMmu  m3ydeHus mpeaMera «XUMUS» Ha YPOBHE YIIyOJIEHHOTO H3y4YCHUS
3aHMMaeT Ba)KHOE MECTO B CUCTEME €CTECTBEHHO-HAYYHOro 00pa3oBaHus ydamuxcs 10—
11 xnaccoB. M3yuenue mpeamera, peaan3zyeMoe B YCIOBUAX IU(D(PepeHIpOBaHHOIO,
npoduabHOr0  O0y4YeHHUsl, TPU3BAHO OOecreuuTh  O0OIIe00Pa30BATEIBHYIO U
OOIIEKYTBTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO JUISI aJanTallud uX
K OBICTPO MEHSIOIIMMCS YCJIOBHSIM JKU3HU B COLMYME, a TAKXKE I NPOAOIKEHUS
oOyueHHusi B OpraHu3alnugx MOpo(ecCHOHATBHOTO OOpa30BaHMs, B KOTOPBIX XHUMHUS
ABJIIETCS OJTHOM U3 IPUOPUTETHBIX JTUCIUILINH.

B mporpamme mo xumu# HazHaueHHE MpenMeTa «XUMHsD MOIydaeT MoIpOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUU ¢ OCHOBoMoararomumu nonoxenusmu GI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIEH, Co/lepKaHusl, pE3yIbTaTOB OOy4YEeHHS U TpeOOBaHUMN K
YPOBHIO MOJTOTOBKM BBITYCKHUKOB. CBUIETENBCTBOM TOMY SIBJISIIOTCS CIIEAYIOLIUE
BBITIOJTHSIEMbBIE TIPOTPAMMOM 10 XUMUH (PYHKIIHH:

e HMHQOPMALIMOHHO-METOJMYECKAs,  pealu3auuds  KOTOpol  obecreyuBaer
MOJIyYeHHUE MPEACTABICHUS O LENSIX, COJIep>KaHUH, 0011Iel CTpaTeruu oOy4eHus,
BOCIMTAHUS U Pa3BUTHUS O0YYaIOUIMXCS CPEACTBAMU MPEAMETA, U3y4aeMoro B
pamMKax KOHKPETHOTO MPOQUIIs;

e OpraHM3alMOHHO-TJIAHUPYIOIIAsA, KOTOpas MpeaycCMaTpUBAET ONpEIEICHHE:
NPUHIUAIIOB CTPYKTYPUPOBAHUSA U TOCIEAOBATEIBHOCTH HW3YYCHHS Y4eOHOTO
MaTepuasa, KOJMUYEeCTBEHHBIX U KaUeCTBEHHBIX €r0 XapaKTePUCTHK; MOIX0I0B K
(GOopMUPOBAHHIO  COAEPKATENBHOM  OCHOBBI ~ KOHTPOJII M OLIEHKH
00pa30BaTeNbHBIX JOCTHKEHUM 00y4aloNINXCcs B paMKaxX UTOTOBOW aTTeCTalllH
B (hopMe eIMHOT0 roCyAapCTBEHHOTO 3K3aMEHA 110 XUMHUH.

[Tporpamma 11 yrayOiaEHHOTO U3YUCHUS XUMHH:

e yCTaHaBJIMBAaET WHBAPHMAHTHOE NPEIMETHOE COJAep)KaHue, o0s3aTeNbHOE IS

M3Y4YEHUS B paMKax OTACIbHBIX MPOUIeH, MpeayCMaTpruBaeT paclpeiejiCHUE 1
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CTPYKTypUpOBaHHME €ro 10 KjaccaM, OCHOBHBIM  COJIepKaTEIbHBIM
JTUHUSM/pa3ienaM Kypca;

e AT MPUMEPHOE pachpenesieHue yuyeOHOTO BPEMEHHU, PEKOMEHAYEMOIo s
U3YYECHUS OTJICIbHBIX TEM;

e IMpejyiaraeT NPUMEPHYIO MOCIEI0BATEIBbHOCTh U3YUEHHS Y4EOHOI0 MaTepHraa ¢
Y4ETOM JIOTUKH TOCTPOCHUSI Kypca, BHYTPUIPEAMETHBIX U MEXKIPEIMETHBIX
CBsI3€H;

e JIaéT METOJMYECKYIO MHTEpIpETAIMIO 1elel U 3a1ad U3ydeHHs MpeaMera Ha
yrayOJaEéHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CHUCTEME
cpenHero  obmiero  oOpa3oBaHHsA,  COAEPKATEIBHOM  XapaKTEPUCTHKU
IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHUS OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMbl
cpemHero o0miero 00pa3oBaHus (JIMIHOCTHBIX, METAIIPEAMETHBIX, TPEIMETHBIX ),
a TakkKe C Y4YETOM OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATENbHBIX JIEUCTBHI
00y4JaroIierocs 1Mo OCBOCHUIO COJIEPKaHUsI PEIMETA.

ITo BceM Ha3BaHHBIM TMO3UIMAM B MPOrpaMMe IO XUMHUHM MPETyCMOTpPEeHa
MIPEEMCTBEHHOCTh C OOYYEHUEM XUMHUH Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHus. 3a
npenesaMyd yCTaHOBJIIGHHOW MPOrpaMMoOM MO XUMHUHU 00s3aTelbHON (MHBApUAHTHOM)
COCTaBJISIIONIEH coepxkaHusi y4eOHOro mnpeamera «XuMus» OCTa€Tcsi BO3MOMXKHOCTD
BbIOOpa €ro BapUATUBHOM COCTAaBISIONICH, KOTOpasi JIOJDKHA OINPENesIThCS B
COOTBETCTBHUHM C HaIIPaBJICHUEM KOHKPETHOTO NMpoduiisi oOy4eHusl.

B cootBercTBUM ¢ kKOHUEeNTyanbHbIMU NIONOKeHUsIMA PI'OC COO 0 HazHaueHuH
npeIMeToB 0a30BOro M YIIYOJIEHHOTO YpOBHEH B cucteme au(depeHIIMPOBAHHOTO
oOy4eHHsI Ha YPOBHE CPEIHEro 00111ero 00pa3oBaHusl XMMUS HA YPOBHE YIIIYyOJIEHHOTO
M3yUYCHHS HaNpaBJieH Ha peaju3aliio MPEeMCTBEHHOCTU C MOCIEAYIOUIUM STaroM
MOJTYyYEHHS] XUMUYECKOT0 00pa30BaHUs B paMKaxX U3y4YEeHUS CIICUAIBHBIX €CTECTBEHHO-
HayYHbIX M XUMHUYECKMX JUCHUIUIMH B By3aX U OpraHu3alusx CpeaHero
npodeccuoHalbHOTO oOpa3oBaHus. B 3Toi CBsA3M u3ydeHHe mnpeamera «XUMHUS)
OPHEHTHUPOBAHO MPEUMYIIECTBEHHO HA PAaCIIMPEHUE W YIiIyOJeHUE TEOPETUYECKON U
MPaKTUYECKOM TOJATOTOBKM OOYy4YaloIIMXCs, BbIOPABIIUX ONPEACIEHHbIN NpOodUib
0o0y4yeHHUsl, B TOM YHCJI€ C TMEPCIEKTUBOM MOCIEAYIOMIEr0 MOJyYeHUS XUMHYECKOTO
o0pa3oBaHMsI B OpraHU3alMIX MPOPEecCHOHAIBHOTO 0Opa3oBaHus. Hapsay ¢ stum, B
ceere TpedoBanuit GI'OC COO k nmmaHupyeMbIM pe3yibTaTaM O0CBOeHHUs (deaepabHON
o0pa3oBaTeIbHONM MPOrpaMMBI CPEIHEro o0Iero oOpa3oBaHUsS H3YYEHHE IIpeaMeTa
«XuMHUs» OPUEHTUPOBAHO TAKXKE Ha pEIIeHWE 3a7ady BOCIHUTAHUS M COIUATIBLHOTO
pa3BuTUs 00ydJaromuxcs, Ha POpMHUPOBAHUE Y HUX OOIIEHHTEIICKTYaIbHBIX YMEHUH,
YMEHUN palmoHAIM3AIUN y4eOHOTO TpyJa U O0OOOIMIEHHBIX CIOCOOOB JESTEIBHOCTH,
HMMEIOLIUX MEXIUCUUILUIMHAPHBINA, HAIIPEIMETHBIA XapaKTep.

CocrapisiomumMu  IpeaMeTa «XUMHUsS» Ha YPOBHE YIIyOJEHHOTO U3Y4YEHUS
SIBJISIFOTCS YITYyO€HHBIE Kypchl — «Oprannueckas XxumMus» u «OO0111ast 1 HeopraHudeckas
xumusi». [lpu ompeneneHun MOAXOIOB K OTOOPY M CTPYKTYPHOM OpraHu3aiuu



CoZlepKaHUsl 3TUX KypCOB B IpPOrpaMMme MO XMMHHM 33 OCHOBY IPHUHSATHI MOJOKEHHUS
OI'OC COO o paznuuusx 6a30BOro U yriyOoJEHHOTO YPOBHEH N3YUECHUS MTPEIMETA.

OcHoBy conepxkaHus KypcoB «Opranudeckas xumuss» u  «OOmas u
HEOPraHWYeCKass XUMUS» COCTABIIIET COBOKYIIHOCTh IPEIMETHBIX 3HAHUM U YMEHMWI,
OTHOCSIIUXCS K 0a30BOMY YPOBHIO U3yUYEHUS IpeaMeTa. DTa CUCTEMA 3HAHU MoTydaeT
ONpeNeNEHHOE TEOPETUYECKOE JIOMOJHEHUE, TO3BOJIAIONIEE OCO3HAHHO OCBOUTH
CYLIECTBEHHO OONbIINN 00bEM (hpaKTOIOrHYeCKOro Marepuana. Tak, Ha yrayOaéHHOM
YPOBHE M3ydyeHUs IpeaMmeTa oOecleueHa BO3MOXKHOCTb 3HAYUTENIBHOTO YBEIUYEHUS
o0béMa 3HAHUN O XMMHMUYECKHUX HJIEMEHTaX U CBOMCTBaX MX COEIMHEHUN Ha OCHOBE
pacivpeHus U yriayOJaeHus MpeICTaBICHHM O CTPOCHUH BEIECTBA, XUMUUECKOHN CBSI3U
U 3aKOHOMEPHOCTSAX NPOTEKaHUs pEeakUWid, pPacCMaTPUBAEMBIX C TOYKH 3PEHUS
XUMUYECKONM KHUHETHUKM M TEPMOJMHAMUKH. M3ydeHue NepuoaHYecKoro 3aKOoHa |
[leprognueckoil CUCTEMBI XMUMHUYECKHUX DJJIEMEHTOB Oa3upyeTcss Ha COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IMPEACTABICHUAX O CTPOCHHHM aTroMa. XHMHYECKas CBS3b
OOBSACHSIETCSI C TOYKH 3pPEHUSl SHEPreTUYECKHX H3MEHEHUM Ipu e€ oOpa3oBaHHH U
pa3pylIeHNH, a TAKXKE C TOUYKU 3PEHUS] MEXaHU3MOB €€ 00pa3oBaHus. M3yueHne TUIIOB
peakuuil J0onoJHsAeTCs (OPMUPOBAHHUEM NPEACTABICHUA 00 3IEKTPOXUMHUECKUX
npoLeccax M 3JEKTPOJIU3€E PACcIUIaBOB M PACTBOPOB BEUIECTB. B Kypce opraHM4ecKoi
XUMHHU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH COEIMHEHUN ynemsieTcs: 0codoe
BHHMaHHE BoOMIpocaM 00 3JEKTPOHHBIX AP (deKTax, 0 B3aUMHOM BJIMSHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaxX pPEeaKIuil.

Oco0oe 3HaueHue MMeEeT TO, YTO Ha COJAEpKaHHWE KYypCOB XUMHUHU YIIIyOJEHHOTO
YPOBHSI M3YYEHMs AJIs KJIACCOB OMNpENeNEHHOTo mpoduis (rmaBHbIM o0Opa3oM Ha HUX
CTPYKTYpY M XapakTep JOMOJHEHHM K 00IIel cucTeMe MPeAMETHBIX 3HAaHUH ) OKa3bIBAIOT
BJIMSIHUE CMEXHbIE TpeaMeThl. Tak, HampuMep, B COAEPKAHUM MpeaMeTa JUisl KJIaccoB
XUMUKO-(U31ndeckoro npoduis 00ap110oe 3HaUeHHe OyayT UMETh JJIEMEHThl y4eOHOTO
MmaTepuaia 1o oomiei xumun. [Ipu u3yuyeHun npeamera B JaHHOM Cly4yae akUeHT Oyner
c/esiaH Ha OOLIHOCTh METO/OB MO3HaHUs, OOLIHOCTh 3aKOHOB M TEOPUI B XMMHUU U B
bu3uKe: aTOMHO-MOJICKYJIIpHas Teopusi (MOJICKyJisipHas Teopusi B (PU3UKE), 3aKOHBI
COXpaHEHUsI MacChl U SHEPTUH, 3aKOHBI TEPMOAMHAMUKH, DJIEKTPOJIN3a, TPEICTABICHUS
O CTPOEHHUH BELIECTB U IPYTOE.

B 10 e Bpems B coaepkaHUU MpeaMeTa i KIacCOB XMMHUKO-OMOIOrHYECKOTro
npo¢uiast OoNbIIMI yAeNbHbIN Bec OyleT UMeTh opraHudeckas XxuMusi. B aTom ciydae
MIPEAOCTABIISAECTCA BOBMOXKHOCTB JJ1s1 00siee 00CTOSATEIBHOTO PACCMOTPEHHSI XUMUYECKON
OpraHu3allMi KIJIETKH Kak OMOJOTMYECKOM CHCTEMbl, B COCTAaB KOTOPOH BXOJAT, K
npUMepy, TaKhe CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMMUJIbI, OEJKH, YTJeBOJbI,
HYKJIEMHOBBIE KHCIOTBI M Apyrue. IIpu »TOM 3HaHMS O COCTaBeé M CBOMCTBax
IpelCTaBUTENIe OCHOBHBIX KIJIACCOB OPraHMYECKUX BEILECTB CIYX aT OCHOBOM IS
U3YYEHUS CYIIHOCTH MpoLeccoB (POTOCUHTE3A, IbIXaHUSI, MUILEBAPEHUS.

B mmane ¢opMHupoBaHHMS OCHOB HAay4YHOIO MHUPOBO33PEHHUS, OCBOCHHS
OOlIEHAYYHBIX METOOB MO3HAHHUA M OIbITa MPAKTUYECKOTO MPHUMEHEHUS HayYHBIX
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3HAHWM W3ydeHHe TmpeaMmera «XuMHus» Ha YIIIYOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXITPEAMETHBIX CBSA3SX C YUCOHBIMU MPEAMETaMH, BXOIAIIUMHU B COCTaB MPEAMETHBIX
obOnacteit «EcTecTBeHHO-HayuHble MNpeAMeTh», «MaTemMatuka W HHPOPMATHUKA» U
«PyCcCKkul SI3bIK U JINTEPATYPA».

[Ipu u3ydyennn yueOHOro npeaMera « XuMus» Ha yriiyoJIEHHOM ypOBHE TakKe, Kak
Ha YPOBHE OCHOBHOI'O U CpeHEero o011ero oopa3zoBanus (Ha 6a30BOM ypOBHE), 3a1aueii
MEPBOCTETICHHOW 3HAYUMOCTH SBJISETCS (DOPMUPOBAHHE OCHOB HAyKW XHUMHH Kak
00JIaCTH COBPEMEHHOT'O E€CTECTBO3HAHHUS, MPAKTUYECKON NeATETbHOCTH 4YeJIOBEeKa U
OJIHOTO M3 KOMIIOHEHTOB MUPOBOW KYJbTYphl. Pemienue 3Toi 3agaun Ha yriyOinEéHHOM
YPOBHE M3yUYEHHUS MPEAMETA MPEAIOIaracT peain3auuio TaKUX Heel, Kak:

dbopMHupoBaHWE TPEACTABJICHHWA: O MaTepUATbHOM CIMHCTBE  MHPA,
3aKOHOMEPHOCTAX M IMO3HABAEMOCTH SIBJICHHMU MPUPOJBI, O MECTE XUMHUHU B
CHUCTEME €CTECTBEHHBIX HayK U €€ BeayIlei poJid B 00ECIICUeHUH YCTOMYHBOTO
Pa3BUTHS YETIOBEUYECTBA: B PEIICHUU MTPOOJIEM IKOJIOTHUECKOM, YHEPTeTUIECKON
W NUIIEBOM 0€30MacHOCTH, B PAa3BUTHUU MEIMIIMHBI, CO3JaHUM HOBBIX
MaTepUalioB, HOBBIX HCTOYHUKOB SHEPrUU, B OOECIEUECHUM PAlMOHATIHLHOIO
IPUPOAOIIOIB30BaHUsA, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOIIEH KyJIbTYpPhI
YeJIOBeKa, a TakKXKe DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIICHUSI K CBOEMY
3J10pPOBBIO U IPUPOJAHOMN CpELE;

OCBOCHHME CHUCTEMBI 3HAHUU, JIEKAIIUX B OCHOBE XUMHUYECKOW COCTABJISIOLICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUpa: (YHIAMEHTAIbHBIX MMOHATHH, 3aKOHOB U
TEOPUU XMMHUH, COBPEMEHHBIX IPEICTABICHUN O CTPOCHUU BEILIECTBA HA PAa3HBIX
YPOBHSAX — AaTOMHOM, HOHHO-MOJIEKYJSIPHOM, HAAMOJIEKYJIIPHOM, O
TEPMOJMHAMUYECKUX W  KHHETUYECKUX 3aKOHOMEPHOCTSIX  MPOTEKaHUS
XUMHUYECKUX PEAKIU, O XMMUYECKOM PaBHOBECHUH, PACTBOPAX U AUCIEPCHBIX
cucreMax, 00 OOIIMX HAYYHBIX TPUHIIUIIAX XUMUUYECKOTO MPOU3BOJICTBA;
dbopMupoBaHre y 00yJaromMXCsl 0CO3HAHHOTO MOHMUMaHUS BOCTPEOOBAaHHOCTH
CUCTEMHBIX XUMHYECKUX 3HAHUM ISl OOBSICHEHUS KIIFOYEBBIX HJICH U MPoOieM
COBPEMEHHOM XUMUH, JIJIs1 O0BICHEHUS U TPOTHOZUPOBAHUS SIBJICHUN, UMEIOIIIHNX
€CTEeCTBEHHO-HAYUYHYIO MIPUPOIY; TPAMOTHOI'O PEIICHUS MPOOJIEM, CBSI3aHHBIX C
XMMHEN, TPOTHO3ZUPOBAHUS, AHAIN3a U OLIEHKU C IMO3ULHUN SKOJIOTHYECKOU
0€30MacHOCTH TOCJICJICTBUNM OBITOBOM U TPOU3BOJCTBEHHOM JESTEIHHOCTU
YEJIOBEKA, CBSI3aHHOM C XMMHUYECKHM MPOU3BOJICTBOM, HCIIOJIBb30BAHUEM U
nepepaboOTKOMN BEIECTB,

yTyOJIeHUE TTPEACTaBICHUM O HAyYHBIX METO/IaX MO3HAHUS, HEOOXOIUMBIX JIJIsI
MpUOOPETEHUS YMEHUI OPUEHTUPOBATHCS B MHUPE BEIIECTB M OOBSICHECHUS
XMMHUYECKUX SIBJICHUWA, HMMEIOIIMX MECTO B MNPUPOJAE, B MPAKTUYECKOU
NEATEIbHOCTH U TOBCETHEBHOM JKU3HM.

B mnane peanuzanuy mepBOOYEPETHBIX BOCIUTATENBHBIX W Pa3BUBAOIINX (DYHKITUH
LEJIOCTHOM CHUCTEMbl CpEIHEro oOuero o0pa3oBaHUs NpPU HU3YYEHUH MpeAaMeTa



«XuMHsD» Ha YrITyOJIEHHOM ypOBHE 0COOYIO aKTyalIbHOCTh MPUOOPETAIOT TaKHE LIETH U
3aJjauu, Kak:

BOCIIUTaHUE YOEXKAEHHOCTU B MO3HABAEMOCTHU SIBJICHUN MPUPObI, YBAXKEHUS K
polieccy TBOpPUECTBA B 00JACTH TEOPETUUECKUX U MPUKIIAAHBIX UCCIIEI0BAHUN
B XUMHUH, POPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO W TO3HAHUIO, CIHOCOOHOCTEM K
CaMOKOHTPOJIIO ¥ CAaMOBOCITUTAHUIO HA OCHOBE YCBOCHHUS OOIIEUYEIOBEUECKHUX
IICHHOCTCH;

pa3BUTHE TIO3HABATEIBLHBIX HWHTEPECOB, HMHTEIUICKTYAIbHBIX W TBOPYECKUX
CrocoOHOCTeW  oOydarommxcs, (HOPMHUPOBAHHE Y HHUX CO3HATEIBHOTO
OTHOIIEHUS K CaMO0Opa30BaHUIO U HEMTPEPHIBHOMY 00pPa30BaHUIO KaK YCIOBHIO
yCHEIIHON npodeccuoHabHON u OOIIECTBEHHON  JEeSATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MOTPEOHOCTH B 3I0POBOM
o0Opa3ze XK13HH;

dbopMHupOBaHNE YMEHHUI M HABBIKOB Pa3yMHOTO TPUPOOIIOIL30BaHUS, Pa3BUTHE
AKOJIOTUYECKON KYJIbTYPhI, NPUOOpPETEHHUE ONbITa OOIIECTBEHHO-TIOJIE3HON
AKOJIOTUYECKOM AEATEIbHOCTH.

OO6111ee 4ncio 4acoB, MPEyCMOTPEHHBIX [T U3YUYEHUSI XUMUU HA YTITYOJICHHOM YPOBHE
cpeaHero ooiiero oopazoanus, coctapiusget 204 yacos: B 10 knacce — 102 vaca (3 gaca
B Hezenro), B 11 knacce — 102 gaca (3 gaca B HeIemIO).



HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 11O XUMUU
HA YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OBPA30OBAHUSA
JINYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBMM C CHCTEMHO-JIEATEIBHOCTHBIM MOAXOAOM B  CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeaMeTa «XUMUs» Ha YPOBHE CPEIHETrO OOLIETrO
o0pa3oBaHMsI BBIICICHBI CICAYIONME COCTABISIONIMG: OCO3HAHWE OO0YYaIOIIMMHUCS
POCCHMCKOM  TPAXKIAHCKOM  MACHTUYHOCTH; TOTOBHOCTH K  CaMOPA3BUTHIO,
CaMOCTOSITEIbBHOCTH M CaMOOIPECICHUIO; HaJIWYMe MOTHUBAIMM K OOY4YEHUIO;
TOTOBHOCTH M CIIOCOOHOCTh OOYYAIOIINXCSI PYKOBOJICTBOBATHCS MPUHATHIMU B OOIIECTBE
NpaBUJIaMH M HOPMAaMH I[IOBEACHUS; HAJIW4YME MPABOCO3HAHUA, SKOJOTUYECKOU
KYJbTYpPbI, CHOCOOHOCTb CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIE TIIaHBI.

JIndHOCTHBIE  pE3yNbTATBl  OCBOCHHS  IpeaMeTa  «XHMUSD»  OTPaKaroT
c(hOPMHUPOBAHHOCTh  OMbITA [IO3HABATEIIbHOW M  MPaKTUYECKOM  JIeITEeIbHOCTH
oOy4Jaronuxcs B MpoIecce peainsaiui 00pa3oBaTeIbHOM JeATeIbHOCTH.

JIndyHOCTHBIE  pE3ynbTAThl  OCBOEHUS  IpeaMeTa  «XHUMUS»  OTPaKaroT
c(hOPMHUPOBAHHOCTh  ONbITA TMO3HABATEJILHOM M  MPAKTUYECKONW  JAESTEIbHOCTH
oOy4Jaronuxcs B mpoIecce pean3aiui o0pa3oBaTeIbHON 1eITeTbHOCTH, B TOM YHUCIIE B
YacTH:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HaHMsI OOYYAIOIIMMUCA CBOUX KOHCTUTYLMOHHBIX MpaB M OOsI3aHHOCTEH,
YBAXXEHHUS K 3aKOHY U IIPABOIIOPAJIKY;

IIPEJACTABJIEHUS O COMAIIBHBIX HOPMAax U MPAaBUJIAX MEKIIMYHOCTHBIX OTHOLICHUHN
B KOJUIEKTUBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOW ACSATEILHOCTH MPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHWHU YYEOHBIX W TO3HABATEIbHBIX 3aJlay, BBHIMOJHEHUU XUMHUUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTHI
JIPYTUX MPU aHAIM3E PA3TUYHBIX BUJIOB YY€OHOH ACSITENBHOCTH;

2) NIaTPUOTUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO  OTHOLICHWSI K MCTOPUYECKOMY H  HAYYHOMY  HaCIEIIHIO
OTCYECTBECHHON XMMUM;

yBaXEHUSI K TMPOIECCY TBOpPYECTBA B 00JIACTH TEOPUM U TMPAKTHUYECKOTO
IIPUJIOKEHNS] XUMUHU, OCO3HAHUS TOTO, YTO JaHHBIE HAYKU €CTh PE3YyJIbTaT JIUTEIbHBIX
HaOJIOJICHUM, KPOMOTIMBBIX JKCICPUMEHTAIBHBIX TOUCKOB, IOCTOSHHOTO Tpy/a
Y4EHBIX M MPAKTUKOB; HWHTEpECa M TMO3HABATEIbHBIX MOTHMBOB B IIOJIYyYEHUU U
MOCJIEYIONIEM aHalu3e HWHPOpMAIUM O TEPENOBBIX JOCTHKEHUSX COBPEMEHHOMN
OTCYECTBECHHON XMMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOrO TOBEICHNS,



CIIOCOOHOCTH OIIEHMBATh CUTYalUH, CBSA3AHHBIE C XUMUYECKHUMH SIBIICHUAMH, U
MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
U LICHHOCTH,;

TOTOBHOCTH OLICHMBATh CBOE IMOBEICHHUE U ITOCTYIKU CBOMX TOBAPULICH C IMO3ULIUIA
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHUS ITOCIEACTBUNA ITOCTYIIKOB;

4) popMupoBaHMA KyJIbTYPbI 310POBbS:

MMOHUMAaHUs LIEHHOCTEHN 3I0POBOT0O U O€301acHOro 00pa3a KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PU3UUYECKOMY U ICUXUYECKOMY
310pPOBBIO;

coOMIO/IeHrsT TpaBWi 0Oe30macHOTO OOpameHusi ¢ BEIeCTBaMH B OBITY,
ITIOBCETHEBHOM KU3HM, B TPYIOBOM JAEATEIBHOCTH;

MMOHUMAaHUS LEHHOCTH NPABWJI MHJIWBUAYAIbHOTO M KOJUJIEKTUBHOIO 0€30MacHOro
NOBEACHUS B CUTYALMSX, YTPOKAKOIIUX 310POBbIO U )KU3HU JOIEH;

OCO3HaHUSl TMOCJHEACTBUA M HENpUATHUS BPEAHBIX NPUBBIYEK (YNOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOr0 BOCIIMTAHUS:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIE0BATEIBCKOM 1€ATEIbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOMN U APYTUX BUAAX AEATEIbHOCTH;

YCTAHOBKM HA AKTHBHOE YYaCTHE B PELICHUM NPAKTUYECKUX 3aa4 COLUAJIBHOU
HaIPaBJIEHHOCTH (B paMKaxX CBOEro Kiacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY U3YUYEHHIO TPO(eccHil pa3InyHOro poJa, B TOM YUCIE
Ha OCHOBE IIPUMEHEHUS IIPEAMETHBIX 3HAaHUU 110 XHUMHH;

YBaXXEHUS K TPYLY, JIOIAM TPYAA U PE3YJIbTATAM TPYAOBOM JAEATEINBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBUAYAJIbHON TPAEKTOPUM 0Opa3oBaHUS,
Oynymiedt mpodeccur M peanu3aluy COOCTBEHHBIX >KMU3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XUMHU, HHTEPECOB M MOTPEOHOCTEH
00I111eCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTUYECKH ILEJIECO00pa3HOro OTHOIIEHUS K TMPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHMMaHUsl TJI0OAJLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM, BIHSHUA
SKOHOMHUYECKHUX MMPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEJIbI;

OCO3HaHUsI HEOOXOJAMMOCTH HCIIOJIb30BAHUS JOCTMXKEHUNH XUMUHU ISl pEIICHHUS
BOIIPOCOB PAILIMOHAILHOTO MTPUPOAOTIOIb30BAHNUS;

AKTUBHOTO HEIPUATUS NECUCTBUM, NMPUHOCALIUX BpPEI OKPYKAIOLIEH IPUPOAHON
cpelne, YMEHHUs MpPOrHO3MpPOBaTh HEOJAronmpUATHBIE 3KOJOTHYECKHE TOCIEICTBUS
NpEeANTPUHUMAEMBIX IEMCTBUM U MIPEAOTBpAIaTh UX;

HaJIU4YMs Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYJIbTYpHI,
OMbITa JESATEIBHOCTH SKOJOTHYECKOM HANpaBICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
UMHU B MO3HABATEIbHON, KOMMYHUKATUBHOW M COLIMAIILHON MpPaKTHUKE, CHOCOOHOCTU U
YMEHHUS aKTUBHO MTPOTUBOCTOATH UACOJIOTHH XeMopoOu;



7) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
0OIIIECTBEHHON TPAKTUKH;

MOHUMAaHUS cHelMPUKN XUMUU KaK HayKH, OCO3HaHUs €€ posid B (OPMHUPOBAHUU
pPallMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHWU IIEJIOCTHOTO TPE/ICTaBlICHUs 00
OKpY>KaIoIlleM MHUpE KaKk O €IMHCTBE MPHUPOJAbI M YEIOBEKa, B TO3HAHMU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuH MpoOIeM COXpaHeHHUs MPUPOTHOTO PAaBHOBECHS,

yOEKIEHHOCTH B 0CO00I 3HAYUMOCTH XUMHH JJIsl COBPEMEHHOM ITUBUITU3AIINU: B €€
T'YMaHUCTHYECKOW HAMpaBICHHOCTH W BaXXHOW pOJM B CO3JaHUUM HOBOU 0a3bl
MaTepUaIbHONW KYJIBTYPHI, B PEIICHUU TJIOOATBHBIX MPOOJIEM YCTOHYMBOTO PA3BUTHUSA
YeJI0BEUYECTBA — CHIPhEBOM, SHEPIETUUECKOM, MUIIIEBOM U 3KOJIOTHYECKOM O€30MacHOCTH,
B Pa3BUTUU MEAUILIMHBI, 00OECIIEUCHUH YCIOBUH YCIENIHOTO TpyAa U SKOJIOTHUYECKU
KOM(DOPTHOM KU3HU KaXKI0T0 YeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: MOHMMAHHUS CYLUIHOCTH METOIOB NO3HAHMUS,
WCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIB30BaTh IOTy4aeMbIe
3HAHUA U aHaIn3a U OOBSACHEHUS SBICHUN OKPYXKAIOMIETO MHpA M MPOUCXOIAIINX B
HEM HM3MEHEHUH, YMEHHUsl JienaTb OOOCHOBaHHBIE 3aKIIOYEHHS Ha OCHOBE HAYYHBIX
(aKTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYUYEHHUS! JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIOJIb30BaTh XUMUYECKUE 3HAHUA JJISl PEIICHUS
npo0JieM B peasbHBIX )KU3HEHHBIX CUTYAIIHsX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATEIBCKOM e TEIIbHOCTH;

TOTOBHOCTHU U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BaHMUIO,
K aKTUBHOMY TOJIYYCHHIO HOBBIX 3HAHUW MO XUMHUHU B COOTBETCTBUU C >KU3HECHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pa3iMYHbIX cdepax MnpodhecCHOHATBHOM
JESTEIbHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHble pe3yJabTaThl OCBOEHHUS MPOrpaMMbl MO XUMHUU Ha YpPOBHE
CpenHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUTSE dbopmupoBaHus MHUPOBO33PEHUS oOyuaronmxcs
MEXIUCHIUIUITMHAPHBIE (MEXKIpPEIMETHbIC) OOIIeHAyYHbIe TIOHATHSA, OTpaXKarollue
[[EJIOCTHOCTh HAYYHOU KapTHUHBI MUPA U CTIENU(DUKY METOIOB MMO3HAHUS, UCTIOIh3yEMbIX
B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, YHEPIHs, SBJIEHUE, MPOILIECC, CUCTEMA,
Hay4YHbIA (aKT, IPUHLMUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, UCCIIEJOBAHUE,
HaOII0IeHNE, U3MEPEHUE, SKCTIEPUMEHT U JPYTHE);

yHHUBEpCaJIbHbIE Yy4YeOHbIE [eHCTBUS (TO3HAaBaTeIbHBIC, KOMMYHHKATHUBHEIE,
peryJisTuBHbIE), obecneunBaromye GopmupoBaHue (GyHKIMOHAIBHOW TPaMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00yJaroIuXCs;

CIIOCOOHOCTh OOYYarOIIUXCsl WCIOJIB30BaTh OCBOEHHBIC MEXIMCIIUIUIMHAPHEIE,
MHUPOBO33pEHYECKHIE 3HAHUS I YHUBEPCATbHBIC YUeOHbIC JCHCTBYS B TIO3HABATEILHOU U
COLIMAIBHOM ITPAKTHUKE.



MeranpeaMeTHbIC pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMHU yUeOHBIMU

M03HABaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMH.
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JIOrHYECKHE T1eHCTBHUA:

CaMOCTOSTENbHO (OPMYIUPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

ONPENETATH LIEU ACATEIBHOCTH, 33/1aBast MapaMeTPbl U KPUTEPUU UX JOCTHUKECHHS,
COOTHOCHUTB PE3YJIbTAThI IEATEIBHOCTH C IOCTABJICHHBIMHU LIEJISIMHU;

UCIIOIb30BaTh TP OCBOEHUHU 3HAHUW NMPUEMBI JJIOTHUYECKOTO MBIIUICHUS: BBIICIATh
XapaKTEpHbIC MPHU3HAKA TOHATHUN W YCTAHABJIMBATHL MX B3aUMOCBS3b, HCHOJIb30BAaTh
COOTBETCTBYIOIINE MTOHATHS JIsl OOBSICHEHUS OTACIbHBIX (DAKTOB U SBICHUI;

BBIOMPATh OCHOBAHUS W KPUTEPHUH IS KIACCH(PUKAIMKA BEIIECTB M XUMUYCCKUX
peakuuii;

YCTaHABIIMBATh IPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXIY U3y4a€MbIMU SIBIICHUSIMU,

CTPOUTH JIOTUYECKHUE PACCYXKICHUS (MHIYKTUBHBIC, ICAYKTUBHbBIC, [10 aHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTM M TNPOTHBOPEYUS B PACCMATPUBAECMBIX SBJICHHUSX,
(bOopMyIHpPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATh B IIPOLIECCE IIO3HAHUS MCIIOJIb3yEMBIE B XHMHUHU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIETH, PEOOPA30BBIBATH MOJIEIBHBIC MTPEACTABICHUS — XUMUYECKUN 3HAK
(cuMBOJI) PyeMEHTa, XUMHUUYecKas (opmysia, YpaBHEHHE XUMUYECKOU PEAKIUU — MPU
pelieHn y4eOHBIX TMO3HABATEIbHBIX W MPAKTUYECKUX 3aJ]ay, MPUMEHSTh Ha3BaHHBIC
MOJEJbHBIE TPEICTABICHUS MJI1 BbIABICHUS XapAKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEILIECTB U XUMUUYECKUX PEAKLINM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiiCTBUSA:

BJIAJIETh OCHOBAMH METOJ0B HAYYHOTO TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINIA;

dbopMyIUpoBaThH 1EIM W 3aJlaud HUCCIICIOBAHUS, MCIOIL30BaTh MOCTABICHHBIC U
CaMOCTOSTENbHO C(HOpPMYyITUPOBAaHHBIE BOTPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI sl (POPMHUPOBAHUS TUTIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX
CYXKIICHUMU;

BJIAJIETh HABBIKAMH CAMOCTOSITEIIBHOTO TIJIAHUPOBAHUS U TPOBEICHUS YUEHUYECKUX
AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATH YMEHHS HaOJIOJaTh 3a XOJOM Tpollecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUPOBATH OOOOIIECHUS W
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTHU pPE3YJIbTATOB HCCIENOBAHUS, COCTaBIISAThH
000CHOBaHHBIN OTUET O MPOJIETaHHON padoTe;

pUOOpETaTh OMBIT YYEHUUECKOM UCCIIEI0BATEILCKON U MPOCKTHOM JIESITEILHOCTH,
MIPOSIBJISITH CIOCOOHOCTh ¥ TOTOBHOCTD K CAMOCTOSITEIIbHOMY TTOMCKY METOJ/IOB PEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB TO3HAHUSI.

3) paboTa ¢ uHpopmanmeii:

OPUEHTUPOBATLCA B PA3JIMUHBIX MCTOUYHHMKAX MHOOpMalUK (HAydHO-TIOMYJISIpHAsS
JuTepaTypa XUMHYECKOTO COJEp)KaHus, CIpaBOUYHbIE MocoOusi, pecypchl MHTEpHETA),
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aHATM3UPOBATh HH(POPMAIIMIO PA3TMIHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKU
OLICHHBATH €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(bopMyIHpOBATH 3aNIPOCH] U MIPUMEHSTH Pa3TUYHbIE METObI MPU MOUCKE U 0TOOpE
uH(popMaIi, HEOOX0IUMOI JIJIsl BBITIOJIHEHUS YY€OHBIX 3a/1a4 ONPEIeIEHHOTO THTIIA,

npuoOpeTaTh  ONBIT  MCHOJIb30BaHUS  MHPOPMALUMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHHA U PA3TNIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OpMYy TpeACTaBiICHUs HH(pOpMau
(cxembl, rpaduKy, AUArpamMMBbl, TaOJIULIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYUYHBIN $I3bIK B Ka4e€CTBE CPEJICTBA MpU pabdOTe C XUMHUYECKOU
nH(popMaIen: MPUMEHATh MEXIPEAMETHBIC ((PU3NIECKre U MaTeMaTHIECKUE) 3HAKU 1
CUMBOJIBI, (hOpMyITbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

MCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHIE CPEICTBA HATJISTHOCTH.

KoMMyHHKATHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX IaeMO TEMbI B XO/I€ TUAIOTA W/WJIH
JMCKYCCHUHU, BBICKA3bIBaTh HJIeH, OPMYIHUPOBATH CBOM MPEAJIOKEHNS OTHOCUTEIEHO
BBITIOJIHEHUS MIPEJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TMpE3CHTAIlMell pPe3yJIbTaTOB IMO3HABATEIBHOW JIEATEIBLHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMHU TPU BBIOJHEHUHU
XUMHUYECKOTO OKCIIEPUMEHTa, MPAKTUYECKOW paboThl MO HCCIEAOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaju3alui y4eOHOro MpoeKTa, U (OPMyINpPOBATh BHIBOJIBI TIO
pe3ynbTaTamM MPOBEAEHHBIX HCCICAOBAHUM MYTEM COTJIACOBAHMS MO3WLUNA B XOJI€
00CYy>KIeHHUsI 1 0OMEHAa MHEHUSIMHU.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBHS:

CaMOCTOSITENIFHO ~ IJIAHUPOBaTh M OCYIIECTBISITh CBOKO  MO3HABATEIHHYIO
NeSTEeIbHOCTh, Ompenensss e€ Ieau W 3aJaud, KOHTPOJIMPOBAaTb M 10 Mepe
HEO0OXOIUMOCTH KOPPEKTHUPOBATH IIPEAJIaraeMblii aJITOPUTM JEHCTBUIA TP BBHITTOJTHEHUU
y4eOHBIX U MCCIIEIOBATEbCKUX 3aJlay, BhIOUpaTh Hanbosee 3PeKTUBHBIN CrIOCOO UX
pEIIeHus C YIETOM MOTyYeHUS HOBBIX 3HAHUH O BEIIECTBAX U XUMHUECKUX PEAKIIHIX;

OCYIIECTBIISITh CaMOKOHTPOJIb  JIEATEIBHOCTH Ha OCHOBE CaMoOaHalu3a W
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3yabTaThl OCBOEHHUS MPOTPAMMBl MO XMMHUU Ha YIIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpEIHEro OO0IIero oOpa3oBaHMs BKIIOYAIOT ClelupUYecKue s
yuyeOHOro mpenMera «XUMHsS» HaydHbIe 3HAHWS, YMEHUS U CIOCOOBI JCWCTBHU IO
OCBOCHHIO, HMHTEPIPETAIMA U TPEOOpa30BAHUIO 3HAHWHN, BUIBI JEATEILHOCTH II0
MOJTYYSHHUIO HOBOTO 3HAHUS U PUMEHECHUIO 3HAHUM B PA3IUYHBIX yUEOHBIX CUTYAIUsX,
a TaKk)Ke B peajbHBIX XKU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ XMMHUEH. B mporpamme 1o
XUMUH TIPEIMETHBIE PE3yJIbTaThl MPEICTABICHBI 110 TOaM U3YUCHHUSI.

10 KJIACC

[IpeameTHBIC pE3yNbTaTHl OCBOCHUS Kypca «Opranndeckasi XuMush» OTPaKaroT:
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c(hOpMUPOBAHHOCTH MPEACTABICHUI: O MECTE U 3HAUEHUU OPTraHUYECKON XUMUU B
CHUCTEME €CTECTBEHHBIX HayK U €€ pojlu B OOECHEeUeHUH YCTOMYMBOIO Pa3BUTHUSA
YeJIOBEUECTBA B PEIICHUH NPOOJIEM HKOJIOTHYECKOM, PHEPreTUYeCKO U MHILEeBOU
0€e30MacHOCTH, B Pa3BUTHUM MEIMIIMHBI, CO3JaHUM HOBBIX MaTEpPHUATIOB, HOBBIX
UCTOYHUKOB HHEPruv, B OOECIEUYEHUH PAUOHAIBHOIO MPUPOIOIOIH30BAHUSA, B
(bopMUPOBaHNN MHPOBO33PEHUS U OOIICH KyJIbTYphl UYEJIOBEKa, a TAKXKE IKOJIOTMUECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3[I0POBbIO M PUPOJIHOM CPELIE;

BJIQJICHUE CUCTEMOM XUMHYECKUX 3HAHUI, KOTOPAsi BKIIOYAET: OCHOBOIOJIArAOIIINE
HOHSATHS — XUMUYECKUHN DJIEMEHT, aTOM, SO M JIEKTPOHHAs 000J104Ka aTtoma, S-, p-, d-
aTOMHbIE OpOUTalIM, OCHOBHOE M BO30YXXIEHHOE COCTOSIHMSI aToma, THOpHIM3alus
ATOMHBIX OpOMTANIEH, NOH, MOJIEKYJA, BAJICHTHOCTb, JJIEKTPOOTPULIATEILHOCTD, CTEIICHb
OKHCJICHUS, XUMUYECKas CBSA3b, MOJIb, MOJISIPHAS MACCa, MOJISIPHBIN 00BEM, YTIIEpOTHBIN
ckeneT, GyHKUMOHANbHAS TpyMNa, pagukal, CTPYKTypHbie (BopMmyibl (pa3BEPHYTHIE,
COKpall€HHbIC, CKEJETHBIC), HM30MEpHUsl CTPYKTypHass ¥  IMPOCTPAHCTBEHHAas
(reomeTpuyeckasi, ONTUYECKAasi), H3OMEPbI, TOMOJOTMYECKUA Ppsii, TOMOJIOTH,
YIJIEBOJOPOABI, KACIOPOI- U a30TCOAEPKAIIUE OPTAaHUYECKUE COEIUHEHHUS, MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE COCIMHEHUS; TEOPUH, 3aKOHBI
(nepuonnyeckuii 3axon . 1. MenneneeBa, TeOpHsi CTpPOESHUS OPraHUUECKHUX BEIIECTB A.
M. bytnepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBPALLCHUS
SHEPIruu MPU XUMUUYECKUX PEAKIUAX ), 3aAKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUH,
MHPOBO33PEHYECKUE 3HAHMS, JICKAIME B OCHOBE IIOHUMAHHS TPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SBICHUW; NPEACTABICHUS O MEXaHU3MaX XHUMHUYECKHUX
peakuuii, TEpMOJIMHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSX HUX MPOTEKaHUsA, O
B3aMMHOM BJIMSIHUM aTOMOB W TpPYINI aTOMOB B MOJIEKYJaX (MHIYKTUBHBIA U
Me30MepHbI 3¢ dexThl, opueHtantsl | u |l poma); dakromornueckue cBeneHUS O
CBOMCTBax, COCTaBe, IMOJYy4Y€HUH U OE€30MaCHOM MCMHOJb30BAHUM BaKHEUILINX
OpraHUYECKUX BEIIECTB B OBITY W MPAKTUUYECKON JEATEIHLHOCTH YeJIOBEKa, OOIIUX
HAay4YHBbIX [MPUHIMIAX XHWMHUYECKOrO TMPOU3BOACTBA (Ha MpUMEPE MPOU3BOACTBA
MeTaHoJia, iepepadboTku HePTH);

c(hOpPMHUPOBAHHOCTh YMEHMI: BBISBIATh XapaKTEpHbIC TMPU3HAKU TIOHATHM,
YCTAHABJIMBATh WX B3aWMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME TOHATUS IIPU
OINMCAHUU COCTABA, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCAUHECHUM;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

HCIIOJIB30BaTh XWMHUYECKYI0 CHMBOJMKY [JII COCTaBJICHUS MOJIEKYJSPHBIX M
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJETHBIX) (OpMYJ OPTraHUYECKUX
BEILIECTB;

COCTaBJIATh YPABHEHUS XHWMHYECKUX PEAKIMHA U PaCKpbIBaTh HMX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKINN MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOTO
OanaHca 3THX pEaKIUM, peaklnii HOHHOTO OOMeHa MyTEM COCTABJICHHMS UX MOJIHBIX U
COKpAIEHHBIX MUOHHBIX YPaBHEHU;

12



M3TOTaBIMBATh MOJEIN MOJIEKYJ OPTaHWYECKHX BEIIECTB JIJISl WILTIOCTPAIUUA WX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMUPOBAHHOCTh YMEHUMN: YCTAHABIWBATH MPUHAJICKHOCTh H3YyUYEHHBIX
OpraHUYECKUX BEIIECTB MO UX COCTAaBY U CTPOEHUIO K ONpEACTIEHHOMY KiacCy/TpyIie
COCMHEHUN, JaBaTh UM Ha3BaHUs 10 cucTeMatuueckorl HomeHkiarype (IUPAC) u
MPUBOJNTH TPUBHAIBHBIE HA3BaHWS I OTACIBHBIX IMPEACTABUTEICH OPTraHUYECKHX
BEUICCTB  (ITWJICH, AalEeTHWJICH, TONYOJ], TJIMLUEPHH, STWICHIJIUKOIb, (EeHO,
dbopmanbaerua, amneTanbIerui], aleToH, MypaBbHMHAs KHCIIOTa, YKCyCHas KHCIIOTAa,
CTeapuHOBasi, OJICMHOBAasA, MAJIBMUTUHOBAS KHUCIOTHI, TJIUIMH, alaHUH, MaibTo3a,
bpyKTO3a, aHWJIVH, JUBUHUJI, H30TIPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(hOpMHUPOBAHHOCTH YMEHHUS OMPELIATh BHJI XUMHUECKOU CBS3M B OPTaHMYCCKUX
COeMMHECHMSIX (KOBAJICHTHAS M MOHHAS CBSI3b, G- U T-CBS3b, BOJIOPOHAS CBS3b);

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHSTH TIOJOXKEHUS TEOPUH  CTPOCHUS
opranundeckux BemectB A. M. BbytnepoBa s 0ObSICHEHUS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHHS,

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTepPHU30BaTh COCTaB, CTPOCHHE, QU3MUYECKUE H
XUMUYECKUE CBOMCTBA TUMUYHBIX MPECTABUTEIICH PAa3IMUHBIX KJIACCOB OPraHUYECKUX
BEIIECTB: AJKAHOB, IMKJIOAJIKAHOB, AJIKEHOB, AJIKAJMECHOB, AIKHHOB, apOMATHYECKUX
yIIEBOAOPO/IOB, CIHUPTOB, aJIbJACTUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M
CIIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCAWHCHUN W aMHUHOB, aMHHOKHCIIOT, OCIIKOB,
yIaeBo0B (MOHO-, M- M TOJUCaXapHa0B), WILTIOCTPHUPOBATH TC€HETHYECKYIO CBSI3b
MEXJYy HHUMH  YpaBHEHUSMU  COOTBETCTBYIOIIMX  XUMHUYECKHX  pEaKUuid C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHUS TOJATBEPKIaTh HA KOHKPETHBIX MPUMEpPax XapakTep
3aBHCHMOCTH PEaKIIMOHHOW CITOCOOHOCTH OPTaHMYECKHX COCIUHEHHH OT KPaTHOCTH H
THUTIa KOBAJICHTHOU CBSI3M (G- M -CBSI3H ), B3AUMHOTO BIIMSIHHASI aTOMOB M TPYIIIT aTOMOB B
MOJIEKYJIax;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YTIEBOIOPOJIHOTO
ChIpbs (He(Th, MPUPOJHBIN Ta3, yrojb), CIOCOOBI €ro MepepadoTKH U MPAKTUYECKOE
MIPUMEHEHUE TPOIYKTOB NEPEepadOTKH;

c(hOpPMHUPOBAHHOCTB BJIAJICHUS CUCTEMOM 3HAHUI O €CTECTBEHHO-HAYYHBIX METOJIaX
MO3HAHUS — HAOJIOJCHUH, WU3MEPEHHUH, MOJCIUPOBAHUH, IKCIIEPUMEHTE (peaJTbHOM H
MBICIICHHOM) U YMEHUSI IPUMEHSTh 3TU 3HAHMUS;

c(hOPMHPOBAHHOCTh YMEHHUS TPHUMEHSITH OCHOBHBIC OTIEPAIMH MBICIUTEIHLHOM
NEeATeIbHOCTY — aHajdu3 U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHCTEeMaTHU3aIHIo,
BBISIBJICHUE TMPUYUHHO-CIICJICTBEHHBIX CBS3€H — JUIsl W3Y4YEHUS CBOMCTB BEIIECTB M
XAMUYECKHUX PEaKIINM;

c(hOPMHPOBAHHOCTh YMCHHH: BBISBISITH B3aWMOCBS3b XHMHUYECKHUX 3HAHUH C
MOHATUSAMHU W TIPEJICTABIICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB I OoJiee
OCO3HAHHOTO TMOHUMAHMs CYIIHOCTH MaTepHaTbHOTO €IUHCTBA MHpPA, HCIOJIb30BATh
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CUCTEMHBIC 3HAHUS O OPTraHWYECKONW XUMHH Il OOBSICHEHUS W TPOTHO3UPOBAHMUS
SIBJICHUM, UMEIOIIIUX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(hOPMHUPOBAHHOCTh YMEHHUM: MPOBOAUTH PACUETHI MO0 XUMHUYECKUM (popMysaM H
YpaBHEHHUSAM XHUMHUYECKHX PEaKIui ¢ MCIO0JIb30BaHHEM (U3UYECKUX BEJIMYMH (Macca,
00bEM ra30B, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PACUETHI MO HAXOKIECHUIO XUMHYCCKOW (hOPMYIIBI BEIIECTBA MO W3BECTHHIM
MAaCCOBBIM JOJISIM XHMHUYECKUX DJIEMEHTOB, NPOAYKTaM CrOpaHus, IUJIOTHOCTH
ra3zo000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM: MPOTHO3UPOBATh, AHAJIM3UPOBATH M OIEHUBATH C
MO3UINI KOJOTHYECKONH OE30MacCHOCTH TOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
NESTETPHOCTH YEJIOBEKAa, CBSI3aHHOW C TMepepabdOTKOW BEIIECTB, HCIOJB30BATh
MOJIYYCHHBIC 3HAHUS U1 TPHHATHS TPAMOTHBIX PEHICHUH TpoOJIeM B CHUTYyaIUsX,
CBSI3aHHBIX C XMMUEH;

c(hOPMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEILHO IUIAHUPOBaTh M IPOBOAUTH
XUMUYECKUN DKCIEPUMEHT (MOJTYyYEeHHE U M3YYEHUE CBOMCTB OPraHMYECKUX BELIECTB,
Ka4eCTBEHHBIC PEAKIIMU YTIIEBOAOPOJIOB PA3JIUYHBIX KJIACCOB M KHUCJIOPOIACOAEPKAIINX
OPraHUYECKUX BEIIECTB, PEUICHUE SKCIEPUMEHTAIBHBIX 3a7ad IO PaclO3HABAHUIO
OpraHUYEeCKUX BEIIECTB) C COOJIOJICHUEM TMpaBuUil 0Oe30macHOro OOpalieHus C
BEIlIECTBAMHU M JJaOOpaTOPHBIM 000pYI0BaHHEM, (DOPMYIHUPOBATH 1IE€JIb MUCCICAOBAHNA,
MPEJCTABIATh B Pa3IMYHOM (opMe pe3yabTaThl 3KCIEPUMEHTa, aHAIU3UPOBATH U
OLICHUBATh UX JJOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMECHHM:

coOyroaTh TpaBUJIa AKOJOTHMYECKH II€JIECOO0Pa3HOro IOBEACHUS B OBITY H
TPYAOBOM JIESITEIBHOCTH B ILENAX COXPAHEHUS CBOETO 3I0pPOBbSA, OKPYKAOIIEH
MIPUPOTHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HAaBaThb OIMACHOCTh TOKCHUYECKOTO JCHUCTBUS HA IKUBBIE OpPraHU3MBbI
OIPEICIIEHHBIX OPTaHUYECKUX BEIIECTB, IOHMMAs cMbICT roka3zaresns [1JIK;

aHaJIM3UPOBATh IICJIECOOOPA3HOCTh IIPUMCHECHHS OPraHUYECKHX BEIECTB B
MIPOMBIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIIEHHUS PUCK-TIONH3a;

c(hOPMUPOBAHHOCTh ~ YMEHHUMW:  OCYIIECTBJISITH  LI€JICHAMPABICHHBI  MOUCK
XUMHUYECKON WH(pOpMAIMyu B Pa3IMYHBIX MCTOYHHMKAX (HaydHas W yd4eOHO-HaAydHas
JUTEepaTypa, cpeiacTBa mMaccoBod uHpopManmu, MHTEpHET W Apyrue), KPUTHUCCKH
aHaJM3UPOBaTh XMMHUUYECKYI0 HH(pOpMaIuio, mnepepadarpiBaTh €€ U HCIOJIB30BAaTh B
COOTBETCTBHHM C MIOCTABJICHHON yueOHOM 3a1aueil.

11 KJTIACC

[IpeameTHBIC pe3ynbTaThl OCBOeHUs Kypca «OO0Imas u HeopraHuYecKask XUMUS
OTpa)KaroT:

chOpPMHUPOBAHHOCTh  MPEJACTABICHUM: O MaTepuaJlbHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUN NPUPOJbI, O MECTE U 3HAYCHUU XUMHUH B
CHUCTEME €CTECTBEHHBIX HayK U €€ poJIM B OOECICUYCHUH YCTOMYMBOTO Pa3BUTHSA, B
pelieHnn MPOOJIeM SKOJIOTHYSCKOM, DHEPreTHYECKOM W THUIIEBOM OCE30IaCHOCTH, B
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Pa3BUTUHU MEAMIMHBI, CO3JaHUM HOBBIX MAaTE€pUaliOB, HOBBIX MCTOYHUKOB SHEPTUU, B
obecrieueHny paroHaIbHOTO IPUPOIOIIONH30BaHUS, B (POPMUPOBAHUN MUPOBO33PECHUS
U o01Ieil KyJIbTypbl YeJIOBEKa, a Tak)Ke IKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIECHUS K
CBOEMY 3JI0POBBIO U IPUPOJIHOM CpELE;

BJIQJICHUE CUCTEMOM XMMHUYECKUX 3HAHUI, KOTOPAsi BKIIOYAET: OCHOBOIOJIArAOIIINE
MOHATHS — XUMHUYECKUN AJIIEMEHT, aTOM, SIAPO aToMa, U30TOIbI, JIEKTPOHHAS 000JI0UYKa
aToma, S-, p-, d-aToMHBICE OpOHMTAIM, OCHOBHOE W BO30YKIEHHOE COCTOSHHS aToMma,
rUOpUIU3ALIHS aTOMHBIX opOuTanei, VIOH, MOJIEKYIa, BAJICHTHOCTb,
AIEKTPOOTPUIIATEIIbHOCTh, CTEMEHb OKHUCJICHHS, XUMHUYECKas CBs3b (KOBaJIEHTHas,
WOHHAs, METAJUIMYecKasi, BOJOPOAHAs), KPUCTAJUIMYECKasl pelIeéTka, XUMHUYecKas
peakius, pacTBOP, IEKTPOIUTHI, HEIIEKTPOIUTHI, SJICKTPOJIUTHYECKAsT AUCCOIUALIUS,
CTENEeHb JIUCCOLIMAIMU, BOJOPOJHBIN MMOKa3aTellb, OKHUCIUTEIb, BOCCTAHOBUTEIIb,
TETI0BOM 3PPEKT XUMUUECKON PEaAKIINH, CKOPOCTh XUMUYECKON peakliui, XUMUYECKOe
paBHOBECHUE;, TEOpPUU M 3aKOHBI (TEOpHUS DIIEKTPOJIUTHUYECKOW JAMCCOLUAIINH,
nepuoandeckuil 3akoH .M. MenzaeneeBa, 3aKOH COXpaHEHHSI MacChl BEHIECTB, 3aKOH
COXpaHEHUS U MPEBPAIICHUS YHEPTUHU MPU XUMUUECKUX PEAKIUIX, 3aKOH MOCTOSHCTBA
COCTaBa BEILIECTB, 3aKOH JIEHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUECKNE 3HAHUS, JICKAIIUE B OCHOBE MOHMMAaHUA NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBIICHUI; COBPEMEHHBIE IMPEJCTABICHUS O CTPOEHUU
BEIIECTBA HA AaTOMHOM, HWOHHO-MOJEKYJISIPHOM U HAJMOJEKYJISIPHOM YpPOBHSX;
MPEJCTABICHUSI O MEXaHM3MaX XUMHUYECKUX peakluid, TEepMOAMHAMUYECKUX U
KMHETUYECKNX 3aKOHOMEPHOCTAX HUX IMPOTEKAHUS, O XHMHUYECKOM pPaBHOBECHUH,
pacTBOpax M JUCIEPCHBIX cHUcTeMaX; (haKTOJIOTUYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe,
MOJTYyYeHUH W 0€30MacHOM HCIOJIb30BAHUM BAXKHEHIITUX HEOPraHWYECKUX BEIIECTB B
OBITY W TPAKTUYECKOM JEATENIbHOCTU 4YeJOBeKa, OOIIMX HayYHbIX MPUHIUIIAX
XUMHUYECKOTO MTPOU3BO/JICTBA;

c(OPMHUPOBAHHOCTh YMEHMI: BBISBIATH XapaKTEPHbIE TMPU3HAKUA TIOHITHH,
YCTaHABJIMBaTh WX B3aMMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOLIME TMOHATUS TIPU
OTNMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBpaIlCHUI;

c(hOPMHUPOBAHHOCTh YMEHHUSI HUCMOJB30BaTh XUMHUYECKYH) CHUMBOJUKY IS
cocTaByieHHs (POPMYJT BEIIECTB U YPABHEHUN XUMHUECKUX PEAKIUH, CHCTEeMAaTUYECKYIO
Homenknatypy (IUPAC) u TpuBnaibHble HA3BaHUS OT/IEIBHBIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OIPEICNSITh BaJCHTHOCTh W CTEMEHb OKHCIICHHUS
XUMUYECKHUX DJIEMEHTOB B COSMHEHUSIX, BUJl XUMUYECKOM CBSA3U (KOBaJICHTHAS, MOHHAS,
MeTaJlTHYecKasi, BOJOPO/IHAS ), TUM KPUCTATUIMUYECKON PEIIETKU KOHKPETHOTO BEIIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCHUMOCTh CBOMCTB BEIIECTB OT BUIA
XUMUYECKON CBSI3M M THUIA KPUCTAUTMYECKOM PEMmETKH, OOMEHHBIH W JIOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOM CBSI3H,

c(hOpMHUPOBAHHOCTh YMEHUM: KJIACCU(PUIIUPOBATH: HEOPTAHUUECKUE BEIIECTBA IO
UX COCTaBy, XMMHUYECKHE PEaKIMU MO0 Pa3Iu4YHbIM MpU3HAKaM (YHUCIy U COCTaBy
pearupyronmx BeIIeCTB, TEIIoBOMY JGh(dEKTy peakiuu, H3MEHCHHUIO CTeleHen
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OKHCJICHUSI  DJIEMEHTOB, OOpaTMMOCTH, YYacCTHIO KaTajim3aTtopa W JpyTHE);
CaMOCTOSITEJTbHO BHIOMPATh OCHOBAHUS W KPUTECPUU I KIACCHU(PUKAINHM H3ydaeMbIX
BEILIECTB U XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICT Mepuoaudeckoro 3akona 1. U.
MenneneeBa M JIEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHYECKYIO (YHKITUU;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTepHU30BaTh DJICKTPOHHOE CTPOCHUE aTOMOB U
MOHOB XHMMHUYECKHX JJIEMEHTOB IEpBOro—4eTBEPTOro mnepuonoB Ilepuoanueckoit
cucrembl J[.MI. Menneneea, HCHONB3ys TMOHATHUS «IHEPIETUUYECKUE YPOBHHY,
(QHEPreTUYeCKHe TIOAYPOBHM», «S-, P-, 0-aToMHBIE OpOUTAN», «OCHOBHOE W
BO3OY)XIEHHOE DSHEPIeTHUCCKHE COCTOSHHSI aTOMay»; OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMUUYECKUX PJIEMEHTOB U UX COCIMHEHUH 0 MEepUOJiaM U TpyIIam
[lepnomnueckon cucremol J[. M. Menneneea, BaJICHTHBIE BO3MOXXHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOEHHUS UX IJIEKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHUM: XapaKTEpHU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE
CBOWCTBA BEIIECTB PA3JIMYHBIX KIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOU
CBSI3U  MEXKJYy  HEOPraHMYECKMMH  BEIIECTBAMH C  [OMOIIBKD  YpaBHEHUU
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIA;

chOPMHUPOBAHHOCTh ~ yYMEHHUS  PACKPBIBATh  CYIIHOCTD: OKHCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA MOCPEACTBOM COCTABIICHUS JIEKTPOHHOTO OalaHca 3THX
peakiuii; peakiuii HOHHOro oOMeHa MyTEM COCTaBJICHUSI UX TOJHBIX U COKPAIIEHHBIX
MOHHBIX YPaBHEHMI;, peakIuil TUApOJN3a; peakluil KOMIUIEKCOOOpa3oBaHUs (Ha
npuMepe TUAPOKCOKOMITIIEKCOB IIMHKA U AIFOMUHUA);

cOOPMHUPOBAHHOCTh ~ yYMEHHUS  OOBACHATH  3aKOHOMEPHOCTH  MPOTEKAHUS
XUMUYECKUX PpEaKIuil ¢ y4€TOM HX DHEPreTUYECKUX XapaKTEPHUCTHUK, XapakTep
M3MEHEHHS] CKOPOCTH XUMHUUYECKON Peakiiui B 3aBUCUMOCTH OT Pa3fInyHbIX ()aKTOpPOB, a
TaK)K€ XapakTep CMELIECHUS XUMHUYECKOTO PpABHOBECHS IM0J] BJIMSHUEM BHEIIHUX
BoznerictBuit (mpuniun Jle llatense);

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUUYECKUE PEaKIIMH, JICKAIUE B
OCHOBE MPOMBIIIJIEHHOTO TOJIy4YEHHUsI CEPHON KHUCIOThI, aMMHaKa, OOIIME Hay4dHbIC
IPUHIUIIBI XUMUYECKUX MIPOU3BO/ICTB; 11€J1€CO00Pa3HOCTh IIPUMEHECHUS
HEOPTaHUYECKUX BEIIECTB B MMPOMBIIUICHHOCTH U B OBITY C TOUKH 3PEHHSI COOTHOIIICHHUS
PHUCK-TI0JIb33;

c(hOpMHUPOBAHHOCTH BJIAJCHUS CUCTEMOM 3HAHUU O METOJIaX HAYYHOTO MO3HAHUS
SBJICHUW TPUPOABI — HAONIOACHUE, HW3MEpPEHHEe, MOJICTUPOBAHUE, DSKCIIEPUMEHT
(peasibHBII U MBICIICHHBI ), UCIIOIB3YEMbIX B €CTECTBEHHBIX HAYKaX, YMEHHUS IPUMEHSTh
OTU 3HAHUA TIPU DKCIEPUMEHTAIBHOM HCCJICIOBAHUM BEIIECTB U IS OOBSICHEHUS
XUMUYECKUX SIBICHUM, WMEIOIIUX MECTO B TPHUPOJIEC, MPAKTHUYECKOH AeATEeTbHOCTU
YEJI0BEKA U B MOBCEAHEBHOM KU3HU;
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c(hOPMHUPOBAHHOCTh YMEHUS BBISBISATH B3aWUMOCBSI3b XWMHYECKHUX 3HAHUU C
MOHSTUSMU U TIPEACTABIICHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJisi OoJiee
OCO3HAHHOT'O0 MOHUMAaHUs MaTEPUATbHOTO €UHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHS MPOBOAUTH PACUYETHI: C HMCIOJb30BAHUEM IMOHATUNA
«MaccoBas 10J1S BELIECTBA B pACTBOPE» U «MOJIAPHAS] KOHUEHTPALIHS; MACChI BEIIECTBA
M 00bE€Ma Ta3a 1Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe WM 00BEMY OJTHOTO W3
VYaCTBYIOIIMX B PEAKIWH BEIIECTB; TEIUIoBOoro J3¢¢deKkTa peaknuu; 3HaYeHUs
BOJOPOJHOTO TIOKAa3aTelsl pPacTBOPOB KHUCIOT M WIEIOYEH C H3BECTHOM CTENEHBIO
JUCCOoLMaIK; Macchl (00bEMA, KOJTUYECTBA BEIIECTBA) MPOAYKTAa PEAKIUH, €CIIU OJHO
W3 MCXOJHBIX BEHIECTB JAaHO B BHJIE PACTBOpPA C OMPEACIEHHOW MacCOBOW OJEU
pPacTBOPEHHOrO BEIIECTBA WM JaHO B H30BITKE (MMEET NPUMECH); JI0JIM BBIXOJA
MPOAYKTa peakinu; OObEMHBIX OTHOIICHUH T'a30B;

c(hOpPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITEIbHO IUIAaHUPOBAaTh U IMPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (MPOBEJCHUE PEaKlUii MOHHOTO OOMEHa, MOJATBEPKICHUE
Ka4eCTBEHHOTO COCTaBA HEOPraHUYECKHUX BEILECTB, OMPEACICHUE CPEIbl PACTBOPOB
BEIIIECTB C MOMOINbI0 WHIWKATOPOB, M3YyUYCHHE BIMSHUS Pa3IMUYHBbIX (HAaKTOPOB Ha
CKOPOCTb XUMHUUYECKOW PEaKLHH, PELICHUE SKCIIEPUMEHTAIBHBIX 3aJad I10 TeMaM
«Mertamey u «Hemeramib») ¢ coOmofeHueM MpaBuil 0e30mMacHOro oOpalieHus C
BEIIECTBAMU U JIA0OPATOPHBIM 000pYyIOBaHUEM, (POPMYIHPOBATH 11€JIb UCCIEIOBAHNUSA,
MPEJCTaBIATh B Pa3lUyHON (QopMe pe3yibTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U
OLICHUBATh UX JOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHHUI: COOJIIO/AaTh TpaBUiIa IMOJB30BAHUS XUMHUYECKOU
MOCYJION 1 TaOOpaTOPHBIM 000PYI0BaHUEM, OOPAIIICHHS C BEIIECTBAMHU B COOTBETCTBHUHU
C UHCTPYKIUSMHU TI0 BBIMOJHEHUIO JIAOOPATOPHBIX XUMUUYECKUX OMBITOB, SKOJOTHYECKU
11e71ecCO00pa3HOTO MOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTU B LEAX COXpAHEHUS
CBOETO 3J0pPOBbs, OKPYXAIOIIEH MPUPOIHON CpENbl M JOCTUKEHUS €€ yCTOMYMBOTO
pa3BUTHUS, OCO3HABATH OIACHOCTH TOKCHUYECKOI'O JCHUCTBUSI HA JKUBbIE OpPTraHU3MBbI
OIPEICIIEHHBIX HEOPTaHUYECKUX BEIIECTB, MOHUMAas cMbIci noka3arens [1K;

c(hOPMUPOBAHHOCTh ~ YMEHHUMW:  OCYIIECTBJISITH  LI€JICHAMNPABICHHBI  MOUCK
XUMUYECKON WH(OpMAIMU B Pa3IMUHBIX HCTOYHUKAX (HaydyHass W ydeOHO-Hay4dHas
TuTepaTrypa, cpeicTBa maccoBoil uMH(opmaruu, MHTEpHET W Apyrue), KPpUTHUYECKU
aHAIM3UPOBATh XMUMHUYECKYI0 WH(MOpMmaiuio, nepepadbarbiBath €€ W HCIOJIb30BaTh B
COOTBETCTBHH C IMOCTABJICHHOMN Y4eOHOMU 3a/1auei.
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COILEPKXAHUE OBYUYEHUASA
10 KITACC OPTAHMUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMMM.

[IpeameT U 3HaYEeHUE OPraHUYECKON XWMHH, MPEACTABICHHE O MHOT000pa3uu
OpraHUYECKUX COCTUHEHUM.

DNEeKTPOHHOE CTPOCHHUE aTOMa YIJIEpOJa: OCHOBHOE U BO30YXIEHHOE COCTOSHHUS.
BasieHTHBIE BO3MOXXHOCTH aroma yrjiepoaa. XHMHYECKass CBA3b B OPraHUYECKUX
COeNMHEHMSIX. Tumbpl rUOpUAM3aIMU aTOMHBIX OpOuTaNel yriepona. MexaHU3MbI
o0pa3oBaHMsI KOBAJCHTHOW CBsi3u (OOMEHHBIH W JOHOPHO-AKIENTOPHBIN). TuIbl
MepEKpbIBaHUSI ATOMHBIX OopOuTaned, 6- U m-cBsi3u. OnuHapHAs, ABOMHAS U TpoOiHas
cBA3b. CriocoOBlI pa3pblBa CBA3EH B MOJIEKYJaX OpraHMYecKux BemiecTB. [loHsTHEe O
CBOOOJTHOM pajuKkaie, Hykieoduie u anexTpodue.

Teopust cTpoeHuss opraHnyeckux coeauHeHnii A.M. ByTiepoBa U COBpeMEHHBIE
IPENCTABICHNUS O CTPYKTYype MOJIEKYJ. 3HA4€HHE TEOPUH CTPOEHHS OPTraHUYECKUX
coeMHEHH. MomnekynspHble U CTPYKTypHbIE (opMmyibl. CTpyKTypHbIE (POPMYIIbI
pa3IMYHBIX BUAOB: pa3BEPHyTas, COKpall€HHasd, ckeneTHas. M3omepus. Buabl
MU30MEpPUHU: CTPYKTypHas, MPOCTPAHCTBEHHAs. DJIEKTpPOHHbIE 3((EKTHl B MOJIEKyIax
OpPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIM U ME€30MEpHBII 3(PPEKTHI).

[IpencraBnenne o kinaccuukanuu opraHuueckux BemecTB. llonstue o
¢yHkuroHansHOW Trpynne. ['omosorusa. I'omonorumueckue psanpl. CuctemaTudeckas
HoMeHKIaTtypa opraamdeckux coeaudHeHuit (IUPAC) wm TpuBHaidbHBIC Ha3BaHUS
OTJIEIIBHBIX MTPEACTABUTENEH.

OcoOeHHocT M KiIacCHU(PUKAIUs OpraHMYecKuX peakuuid. OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU B OPraHUYECKON XUMUHU.

OKCnepyUMEHTAIbHBIE METOAbl M3YyYEHUS BEIIECTB W HUX MPEBPAILCHUIA:
O3HaKOMJIEHUE ¢ 00pa3llaMl OpPraHMYECKUX BEIIECTB M MaTepHallaMd HAa UX OCHOBE,
OMBITHl 1O TMPEBPALIEHUI0 OPraHUYECKUX BEILECTB MpPU HarpeBaHuu (IJIaBJICHHE,
oOyTriMBaHUE U TOPEHUE), KOHCTPYUPOBAHHUE MOJIEIEH MOJIEKYJI OPTaHUYECKUX BEIECTB.

YrieBoaopoasil.

Ankanbl. ['oMonornueckuil psii ajgkaHoB, oOmias ¢opmysia, HOMEHKJIATypa M
M30Mepus. DIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKY] aJKaHoB, SP°-
ruOpUIU3aIMs aTOMHBIX OpOUTaiel yriepoja, 6-CBa3b. OU3nueckue CBOMCTBA aJIKaHOB.

XVMMHUYECKHE CBOMCTBA QJIKAaHOB: PpEAKUMM  3aMELICHUS, H30MEpPU3ALUH,
NErHIpUPOBAaHMS, LMKIN3alMW, TUPOJU3a, KpeKuHra, ropeHus. lIlperncraBieHue o
MEXaHU3Me peaklnii paguKaaIbHOTO 3aMEILECHUS.

Haxoxnaenue B mpupoje. CriocoObl MOTyuyeHUs: ¥ IPUMEHEHHUE alTKaHOB.

[uxnoankanel. OO6mias Qgopmyna, HOMeHKIaTypa u uzoMepus. OcoOeHHOCTH
CTPOEHHS M XHMHUYECKHX CBOMCTB MasblX (LMKIONPOIAH, IUKI00yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, LUKIOTeKCaH) LMKI0adkaHoB. CrocoObl MOJy4YeHUs U MNPUMEHEHHE
UKJIOQJIKAHOB.
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Ankenpl. ['omMomormueckwii psig ajkeHOB, o0mas Qopmyna, HOMEHKJIATypa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYN AIKEHOB, SP’-rHMOpUIM3alus
aTOMHBIX opOuTanel yriepoaa, 6- u m-cBsizu. CTpyKTypHas U reomeTpuueckas (1uc-
TpaHc-) uzoMepusi. dusnyeckrue CBONCTBA aJIKEHOB. XUMHUYECKHUE CBOMCTBA: pEaKIUU
NPUCOEANHEHNS, 3AMEIIEHUS B O-TIOJIOKEHUE MPU JIBOMHOW CBSI3U, NOJIUMEPU3ALNU U
okucienus. IIpaBmiio MapkoBHuKoBa. KadecTBeHHbIE peaklMd Ha JBOMHYIO CBSA3b.
CnocoObl OJTy4eHHS U IPUMEHEHHE aJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpspKEHHBIC, HW30JMPOBAHHBIC,
Kymynupogartwvle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI U XUMHUYECKUX CBOMCTB
CONPSDKEHHBIX AWEHOB, 1,2- m 1,4-npucoenunenue. llonnMepusanust coOnpsKEHHBIX
nueHoB. CriocoObl MOTYyYEHHUs U MPUMEHEHUE AJIKaJUEHOB.

Anxunpl. ['omMomornueckuii psig aJKuHOB, 0oO0mIas Qopmyia, HOMEHKIATypa M
U30MepHsl. ODJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJKWHOB, SP-
ruOpuan3anysi aToMHbIX opOuTaneil yriaepoaa. PU3NYECKUE CBOWCTBA aAJIKUHOB.
XVWMHYECKHE CBOMCTBA: PEAKLUHUHM MPHUCOEIWHEHHUS, AUMEpPU3ALUU U TPUMEpPHU3ALUHU,
okucieHus. KucimoTHble CBOWMCTBA alKWHOB, MMEIOIIMX KOHUEBYK) TPOMHYIO CBS3b.
KauecTBeHHble peakuuu Ha TPOHHYIO CBsI3b. CHOCOOBI IMOJIy4E€HHS U MPUMEHEHHE
AJKUHOB.

ApoMatudeckue yriieBoAopoJibl (apeHsl). ['omMonoruueckuil psj apeHoB, oOuias
(dopmMmyna, HOMEHKJIATypa U U30MEpHUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE
MoJIeKyJbl OeH3ona. duznueckue CBOMCTBA apeHOB. XUMHUYECKUE CBOMCTBA OCH30J1a U
€ro TOMOJIOTOB: pEaKIMM 3aMEUIeHUs B OEH30JIbHOM KOJbIE U YIJIEBOJOPOAHOM
panukaie, peakuy NpUCOeINHEHUs, OKUCIIeHne roMonoros OeHzona. [IpencraBnenue
00 OpUEHTHUPYIOIIEM JECUCTBUM 3aMECTUTENEel B OEH30JbHOM KOJIbIIE HA MpUMEpPE
ANKWIBHBIX PATUKAIOB, KapOOKCHUIIBHOM, THMIPOKCUIIBHOM, aMUHO- W HUTPOTPYMIIbI,
aToMOB rajoreHoB. OCOOEHHOCTHM XHMHYECKHX CBOMCTB crTupoda. llomumepuzanus
ctuposia. CriocoObl MOTyueHUs: ¥ MPUMEHEHNE apOMATUUYECKUX YTIIEBOIOPOIOB.

[Ipuponusiii ra3. IlomytHeie HedTsaHble Ta3bl. HedTh U €€ mpoucxoxiacHUeE.
KamenHsplii yroap M mpoayKkThl ero mnepepaboTku. CrnocoObl mnepepaloTku HedTH:
MEPErOHKa, KPEKUHT (TePMUYECKUN, KATAIUTUYECKUN), PUPOPMHUHT, MHPOIH3.
[IponykThl nepepaboTku HEDTH, X IPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPOIOB.

ONEKTPOHHOE CTPOEHHME  TaJOrE€HIPOU3BOAHBIX  YIVIEBOJOPOJIOB. Peakuuu
3aMEIlEeHHs] TaJIOT€Ha Ha TUAPOKCOrPYIITY, HUTPOTPYHIYy, HHAHOTPYIITy, aMUHOTPYIIITY.
JlelicTBME Ha TaJOTEHNPOU3BOAHBIE BOJHOTO M CHOUPTOBOTO pPAacTBOpa IIETOYH.
B3aumoneiictBue agurajgoreHajJkaHOB ¢ MarHuemM U OuHkoMm. Ilonsitue o
METaJUIOOPTaHUYECKUX  COENMHEHMsSX.  VCcrmonb30BaHHWE  TajOre€HIIPOU3BOIAHBIX
yIIEBOAOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKcnepruMEeHTAIbHBIE METOAbl U3YyUEHHUs BEIIECTB U UX MPEBPALCHUN: U3yUYEHUE
($u3MUEeCKUX CBOMCTB YIJIEBOJOPOJOB (PacTBOPUMOCTB), KAUECTBEHHBIX PEAKIIMM
YIJIEBOJIOPOAOB Pa3IMYHBIX KiaccoB (0OeclBeYMBaHUE OpPOMHOW MM MOJHOM BOJBI,
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pacTBOpa NEpMaHraHaTa Kajius, B3aUMOJICHCTBUE allETUIIEHA C aMMUAYHbIM PACTBOPOM
okcupa cepedpa(l)), kauecTBeHHOE OOHAPYKEHUE YTIIEPO1a M BOJOPOa B OPTaHUIECKUX
BEILIECTBAX, IIOJIyYEHHE OTWIEHA W M3YYEHUE €ro CBOMCTB, O3HAKOMIIEHHE C
koutekiusiMu «HedTte» U «Yronb», ¢ 00pa3naMu IUIacTMacc, KaydyKOB U PE3WHBI,
MOJENUPOBAHUE MOJIEKYJ YIIIEBOAOPOJAOB U TAIIOTEHIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoacoaep:xamue opranudecKkue cOeAMHEHM .

[IpenenvHbie omHOATOMHBIE CIUPTHI. CTpOEHKE MOJIEKYJ (Ha MpUMEpPE METaHOJa U
staHosia). ['omonoruueckuit psig, obOmas dopmyna, H30MEpHs, HOMEHKIATypa u
knaccudukanusa. DOuU3MUecKHe CBOMCTBA MpPENeNbHbIX OJHOATOMHBIX  CIIUPTOB.
BopopoaHbsie CBsi3M MEXQy MOJIEKYJIaMH CHUPTOB. XHMHUYECKHE CBOMCTBA: pEAKIUU
3aMEIICHUSA, JErUapaTali, OKHCICHUS, B3aUMOJCHUCTBUE C OpPraHUYEeCKUMU U
HEOpraHM4YeCKUMHU KuciaoTaMu. KauyecTBeHHass peakius Ha OJHOATOMHBIE CHUPTHI.
JleificTBue 5TaHONa W METaHOJa Ha OpraHu3M 4yenoBeka. CHocoObl MOJMyYEeHUs U
IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie >dupsl, HOMeHKIaTypa W u3oMmepusi. OCOOEHHOCTH (PUIUYECKUX U
XMMHUYECKUX CBOWCTB.

MHOroaToOMHbIE CIHPTHl — OTUJIEHIVIMKOAbL W TriaulepuH. Dusznueckue u
XUMHYECKUE CBOWCTBA: PEAKUUU 3aMELICHUS, B3aUMOJCHCTBUE C OPraHUYECKUMHU U
HEOPraHMYECKUMH KHUCIIOTaMHU, KA4YE€CTBEHHAs peaKUus Ha MHOTOAaTOMHBIE CIUPTHI.
[IpencraBienrie 0 MeXaHM3Me peakiuil HYKJIeOpUIBHOro 3amelleHus. JleiicTBue Ha
opranu3M yesnoBeka. CriocoObl MOTYyUYeHHS U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enou. CTpoeHue MOJIEKYJIbl, B3AUMHOE BIIUSHHUE THIPOKCOTPYIIBI K OEH30JIbHOTO
anpa. Ousnyeckue cpoiictBa ¢deHona. OCOOEHHOCTH XUMHMUYECKHX CBOWCTB (eHoa.
KauectBennnie peakuuu Ha ¢enosn. TokcuuHocTh (eHona. CrocoObl MOTYyYECHHUS U
npumeHeHue ¢penona. GenondopmanbaeruHas cMoia.

KapOoHunbHble COCNUHEHUSI — albJACTUJIBI U KETOHBI. DJICKTPOHHOE CTPOCHUE
KapOOHWJIbHOW Trpymmbl. ['oMojoruyeckue psiabl adbJeTHIOB M KETOHOB, OOIIas
dbopmyna, nzomepus U HOMEHKIaTypa. PU3NUEeCKUe CBONCTBA albJCTHIOB U KETOHOB.
XUMHUYECKUE CBOMCTBA aJbJECTHUIOB U KETOHOB: PEAKINU NpUcoeauHeHus. OKUCIeHue
albJACTUIOB, KA4YECTBEHHbIC peakiuu Ha anpaerujabl. CrnocoObl TOJydeHUsS U
IPUMEHEHUE aIbJAETHIOB U KETOHOB.

OnHOOCHOBHBIE TIpe/ebHbIE KapOOHOBBIE KHUCIOTHI. (OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHCJIOT. M3oMepuss u HOMeHkinarypa. dusndeckue CBOMCTBa
OJIHOOCHOBHBIX TpPEJEIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBSI3M MEXIY
MOJIEKyJ1aMUd KapOOHOBBIX KHUCJIOT. XHUMHUYECKHE CBOMCTBA: KHUCJIOTHBIE CBOICTBA,
peakiusi dTepuuKanuy, peaKkIuu C YYaCTHEM YIJIEBOJOPOIHOTO  pajJHKaa.
Oco0eHHOCTH CBOMCTB MYpPaBBUHOUM KHUCJIOTHI. [loHSITHE O TPOU3ZBOMHBIX KapOOHOBBIX
KHUCJIOT — CJIOKHBIX 2pupax. MHorooo6pasue kapOoHOBBIX KUCIOT. OCOOEHHOCTU CBONCTB
HETpeJeIbHbIX W apOMaTUYeCKUX KapOOHOBBIX KHCIIOT, JIUKApOOHOBBIX KHCIOT,
TUAPOKCUKAPOOHOBBIX  KUCHOT. IIpeactaBurenu BBICHIMX KapOOHOBBIX  KHCIOT:

20



CTEapHHOBasl, AJIbMUTUHOBAS, OJICUHOBAS, IUHOAEBASL, TUHONEHO8as KUCIOThL. CriocoObl
MOJIyYEHHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxuble 3¢upsl. ['omonmoruueckuit psn, oOmas Qopmyna, H30MepUs M
HOMEHKJIaTypa. PU3NYeCcKre U XUMUYECKHE CBOMCTBA: THIPOJIU3 B KUCIIOHN U IIETOYHON
cpene.

Kupsl. Ctpoenue, ¢u3nueckue U XMMUYECKHE CBOICTBA >KHPOB: THAPOIU3 B
KHCIION M IesIo4HOM cpene. OCcOOEHHOCTH CBOMCTB JKHPOB, COAEPKAIIUX OCTATKU
HEMpeneNbHbIX KUPHBIX KUCIOT. JKUpBI B Ipupo/Ie.

MpbL1a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIECE JCHCTBHE.

OO6mrast xapaktepucTuka yriaeBoaoB. Kmaccudukamus yriaeBogoB (MOHO-, TU- U
nmoymcaxapuapl).  MoHoOcaxapuIbl:  TJIOKO3a, (pyKTO3a, TallakTo3a, pubo3a,
ne3okcupubo3a. dusnueckue CBONCTBA M HaxoXAeHHe B mpupoae. DoTtocuHTE3.
XYMMHUYECKHE CBOMCTBA TJIOKO3BL: PEAKIIMM C yYaCTUEM CIUPTOBBIX M albJCTHIHON
rpymi, CIUPTOBOE U MOJIOYHOKUCTIOE OpoxkeHue. [IpumeHenne riitoko3sl, €€ 3HaueHNe B
AKU3ZHENIEATEIbHOCTH Opranu3Ma. Jlucaxapuapl: caxapo3a, MajbTo3a M JIAKTO3a.
BoccranaBnuBaroniye 1 HEBOCCTaHABIIMBAIONINE AUcaxapuasl. [ uaponu3 qucaxapuaos.
Haxoxnenne B mpupone W InpuMeHeHue. llommcaxapuasl: Kpaxmani, INIMKOT€H |
nenosio3a.  CTpoeHue MakpOMOJIEKYJl KpaxMmana, T[JMKOreHa M LEJUTIOJIO3BI.
@u3znyecKkre CBOMCTBA Kpaxmaiaa M LEJUIIOJI03bl. XMMHUYECKHE CBOMCTBA Kpaxmala:
TUAPOJIN3, KAYECTBEHHAsi peakuus ¢ HOJO0M. XHUMHUYECKHME CBOMCTBA LEJUIIOJIO3bI:
TUAPOJIN3, MOJydyeHue 3(UpoB UEI0N03bl. [IoHSATHE 00 MCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIIBHBIE METOABl M3YyYEHHs BEUIECTB W HX IPEBPALLCHUN:
PacTBOPUMOCTb PA3IMYHBIX CHUPTOB B BOJE, B3aUMOJICHCTBUE 3TAHOJA C HATPUEM,
OKHMCJIEHHE STUJIOBOTO CIHUPTAa B albJeru] Ha pacKaJI€HHOM MEIHOM MpPOBOJIOKE,
OKHCJIEHHE JTWJIOBOIO CIHUpPTAa JUXPOMATOM Kajusi (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpHUANIOB), KayeCTBEHHbIC pEaKIMH Ha aibJerujapl (C TUIPOKCUIOM
muammuHcepeopa(l) u rugpokcuaom meau(ll)), peakius raunepuHa ¢ TUAPOKCHUIOM
meau(ll), xuMHuueckue CBOWCTBAa pacTBOpPa YKCYCHOM KHUCIIOTBI, B3aUMOJCHCTBUE
pacTBopa IIoKo3bl ¢ Tuapokcuaom menu(ll), B3amMozeiicTBue kpaxmana C HOAOM,
pellIeHrEe SKCIIEPUMEHTANIBHBIX 3a/a4 1Mo TeMaM «CrnupThl U ¢deHobl», «KapOboHoBbIE
KUCIOTHI. CIIOXKHBIE ADUPBD».

A3oTcoaep:kaniue OpraHnyecKue CoeAuHEeHM.

AMHHBI — OpraHMYecKHe MpPOM3BOJHbIE aMMHaka. Kiaccudukanus amMHHOB:
anudaTUYeCKue U apoMaTUYECKHe; MEepBUYHbIC, BTOPUYHbIE U TpeTuuHble. CTpoeHue
MOJIEKYJ, oOmias Qopmyna, wu3oMepusi, HOMEHKIATypa W (U3NYECKHUE CBOMCTBA.
XVUMHUYECKOE CBOMCTBA an()aTUUEeCKNX aMHUHOB: OCHOBHBIE CBOMCTBA, AJIKIIIMPOBAHUE,
B3aMMOJECHCTBUE IEPBUYHBIX AMUHOB C a30THUCTOM KUCIOTOU. CONM aJIKUIIaMMOHHUS.

AHUIIMH — MpeACTaBUTENIh AMUHOB apoMarhueckoro psjaa. CTpoeHUe aHUIIMHA.
B3auMHoe BiausHUE Trpynn aTtoMoOB B MoJieKyJe aHWiIMHA. OCOOEHHOCTH XUMUYECKUX
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cBoiicTB aHunuHa. KauecTBeHHble peakiuu Ha aHWiIMH. CrnocoObl MOMy4YeHHS U
npUMeHeHue anudaruyeckux aMuHoOB. [lonydeHne aHnInHa U3 HUTPOOEH3071a.

Amunoxkucnotel. Homenknarypa u wusomepusi. OTnenbHbIE IMPENCTABUTENM Oi-
aMUHOKHCJIOT: TJIMLMH, ajaHuH. dusnueckue CBONCTBA AMMHOKUCIOT. XUMHUYECKHE
CBOMCTBA AMMHOKHCIOT Kak aM(OTEpHBIX OpPraHUYECKUX COCIUHEHHM, peakuus
MOJIMKOHJICHCALIMKM, O0pa30BaHWE MENTHIHOM CBS3U. buollormueckoe 3HayeHUE
aMUHOKUCIOT. CUHTE3 ¥ THIPOJIN3 MENTH/IOB.

benku xak nprupoHbie noiaumepsl. [lepBuunas, BropuyHas U TpETUYHAs CTPYKTypa
O0enkoB. XHMMHUYECKHME CBONCTBA OEJIKOB: THUAPOIM3, JACHATYypalus, KaueCTBEHHbIE
peakiuu Ha OeIKH.

OKCIEepUMEHTAIBHBIE METOAbl HM3yYEHHS BEIIECTB W HUX IPEBPALLCHUI:
pacTBOpeHHE OEIIKOB B BOJE, ACHATYpalus OEJIKOB PYU HArPEBAaHUU, LIBETHBIE PEAKIIUU
Ha O€JKM, pEIIeHWE OHKCIEPUMEHTAIbHBIX 3aJad IO TeMaM «A30TcoiepKaline
OpraHUYeCKUE COETMHEHMS» U «Pacro3HaBaHue OPraHMYECKUX COEAUHEHUI.

BbicokoMouiekyJIsipHbIe COeIMHEHUS.

OCHOBHBIE TIOHSATUSL XHWMHUH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH: MOHOMED,
[OJINMEP, CTPYKTYPHOE 3BE€HO, CTEIIEHb IIOJMMEPHU3ALINH, CPEIHSS MOJIEKYJIIpHAs Macca.
OCHOBHBIE METO/BI CUHTE3a BBICOKOMOJEKYJISIPHBIX COEAMHEHWI — MOJUMEpHU3anus 1
IOJINKOHICHCALIHS.

[lonumepuble  matepuansl.  IlmacTtmaccel  (HOJMUATHIIEH,  MOJUIIPOIMJIEH,
MOJIMBUHWIXJIOPU, MOJIUCTUPOIL, MOJIMMETHIIMETaKPUJIAT, NOJINKapOOHATHI,
nojaudTUIeHTepedTanar). Y Tunusanus u nepepadoTka IIacTHKa.

DnacToMepbl: HaTypalbHbBI KayuyK, CUHTETHUYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPONIPEHOBBIN, U30MPEHOBBIN) U CUITUKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIENK), MCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KapOH U JIaBCaH).

[TonuMmepsl criennanbHOrO Ha3HaueHus (Te(JIOH, KeBiap, AJIEKTPONPOBOJSIINE
MOJIMMEPHI, OMopasiiaraeMble MOJIUMEPHI).

OKCneprUMEHTAIbHBIE METOAbl HM3YyYEHUS BEUIECTB W HUX MPEBPalllCHHIA:
O3HAaKOMJIEHUE C 00pa3laMu MNPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB, pEILIEHNE SKCIIEPUMEHTAIIBHBIX 3a4a4 110 TeMe «Pacro3HaBaHue miacrMace u
BOJIOKOH.

Pacuérnble 3anaum.

Haxoxienne MoneKyIspHOil (pOpMyibl OpraHUYECKOTO COETMHEHMS IO MaCCOBBIM
JOJIIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKICHHE MOJIEKYJSIPHON (POpMyIIbl
OpPraHUYECKOTO COEAMHEHHUA Mo Macce (00bEMY) MPOIYKTOB CrOpaHUs, MO KOJUYECTBY
BemiecTBa (Macce, 00BEMY) TMPOIYKTOB pEAKUUU W/WIM HCXOJHBIX BEIIECTB,
YCTAHOBJICHHE CTPYKTYpHOH (HOpPMYJIbl OpPraHMYECKOrO BEIIECTBA HA OCHOBE €ro
XUMUYECKUX CBOMCTB WJIM CIIOCOOOB MOJIYYEHHUSI, ONPEICTICHUE JOJIM BBIXO/A MPOAYKTa
pEeaKIMK OT TEOPETUYECKH BO3ZMOXKHOTO.

MexXnpeaMeTHbIE CBSI3H.
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Peanuzanus MeXNpeaAMETHBIX CBSI3€d NPH U3YYEHUM OpraHnydecko xumuu B 10
KJIACCE OCYIIECTBIISIETCS YEpe3 HCIOJb30BaHME KaK OOIIMX E€CTECTBEHHO-HAYYHBIX
NOHATUH, TaK YU MOHATHN, NPUHATHIX B OTAEIBHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1iue ecTeCTBEHHO-HAy4YHbIE IOHATHUS: SIBJICHUE, Hay4yHbId (DakT, rumoresa,
TEOpHWs, 3aKOH, aHalu3, CHUHTE3, Kiaccudukamus, HaOIIOACHHE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIEJb, MOJICJINPOBAHUE.

duznka: MaTepusi, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, YHEPTETUYECKUNA
YPOBEHb, BELIECTBO, TEJNO, OOBEM, arperaTHOE€ COCTOSIHME BEIECTBA, (PU3MUECKUE
BEJIMYMHBI, EAUHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buonorusa:  kjeTka, opraHuM3M, JKOCHCTema, Owocdepa, MeTabOIH3M,
HACJIEJICTBEHHOCTh, AaBTOTPO(MHBI U TeTepoTPO(dHBI THUN NHUTaHUSA, OpOKEHUE,
(oTocuHTE3, IBIXaHUE, OCIKH, YIIIEBO/bI, )KUPbI, HYKJIEHHOBBIE KUCIOThI, (DEPMEHTHI.

['eorpadus: mose3Hble UCKOMAEMbIE, TOILIHBO.

TexHonorus: NMUIIEBbIE MPOIYKThI, OCHOBBI PAallMOHAIBHOTO MUTAHUS, MOIOIINE
CpelCTBa, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.
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11 KNTACC v OBLIAAA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTtaB aTOMHBIX sjaep. Xumudeckuid snemeHT. M3orombel. CtpoeHue
AJEKTPOHHBIX O000JIOYEK AaTOMOB, KBAHTOBBIE 4YHUCIA. DHEPreTUYECKHE YPOBHU U
HIOJIypOBHHU. ATOMHBIC opOuTanu. Kiaccudukarysi XUMHISCKUX 3JIEMEeHTOB (S-, p-, d-, f-
aneMeHThl). PacripeneneHue 5JIEKTPOHOB MO AaTOMHBIM OpOUTANSAM. OJIEKTPOHHbBIC
KOH(HUTypanmuy aTtoMOB JJIEMEHTOB IEPBOTO—YETBEPTOTO TMEPHUOJOB B OCHOBHOM U
BO30Y>KIEHHOM COCTOSIHHH, 3JIEKTPOHHBIE KOH(UTypaiuu VOHOB.
DIIEKTPOOTPULIATEIBHOCTD.

ITepnonnyeckuit 3akoH U llepuoanueckas cucrema XuMUYECKUX dyieMeHToB JI.1.
MenneneeBa. CBa3b NEPUOINYECKOTO 3aKOHA U [leproanueckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XUMHUYECKHUX DJICMEHTOB U 00pa3yeMbIX UMH MPOCTHIX M CIOKHBIX BEIIECTB IO
rpymnmnam u nepuojam. 3HaueHue nepuoanueckoro 3akona J1.11. Menneneena.

XUMHUYECKast CBsA3b. BuAbl XUMHYECKOW CBS3U: KOBAJCHTHAs, WOHHAs,
MeTauinyeckas. Mexanusmbl 00pa3oBaHusl KOBAJIEHTHOM CBSI3M: OOMEHHBIN U JIOHOPHO-
AKUENTOPHBIA. DHEPTHUS U JJIMHA CBA3U. [[0JISIpHOCTB, HAIIPAaBIEHHOCTh U HACHIIIIAEMOCTh
KOBaJIeHTHOM cBs3U. Kparaele cBs3u. BopopomHas cCBA3b. MeEXMONEKYISIPHBIE
B3aUMOJICUCTBHUSL.

BaneHTHOCTh U BaJ€HTHBIE BOBMOKHOCTH aTOMOB. CBA3b AJIEKTPOHHOUN CTPYKTYpPhI
MOJIEKYJ C HMX T€OMETPUYECKUM CTpOEHHEM (Ha TpUMEpe COCAMHEHUN 3JIEMEHTOB
BTOPOTO MEPUOJA).

[IpencraBienne O KOMIUIEKCHBIX COe€IMHEHHSX. COCTaB KOMIUIEKCHOTO HOHA!
KOMITJIEKCOOOpa3oBaTenb, JIMTaH Ibl. 3HAYCHUE KOMIUIEKCHBIX coeauHeHui. [lonstue o
KOOPIMHAIMOHHON XUMUHU.

BemectBa ~ MOJNIEKYJISIpHOTO M HEMOJICKYJSIDHOTO ~ CTpPOE€HHUs.  THIbl
KPUCTAUTMUECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

Ilonstue o nucnepcHeix cucremax. Mcrunuble pactBOpbl. [lpeacraBienue o
KOJUTOUIHBIX pacTBopax. CrocoObl BBHIPAKEHHsS] KOHIEHTPAIIMM PACTBOPOB: MAacCOBas
JIOJIS1 BELIECTBA B paCTBOPE, MOJISIpPHAsL KOHLIEHTpauus. HachllleHHbIE 1 HEHACBIIICHHBIE
pacTBOPBI, pACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHMYECKHUX BEIECTB. T[pUBHUATBLHBIC
Ha3BaHUS OTJEJIbHBIX MPEACTABUTEIECH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanys XuMuuecknx peakiiuii B HEOPraHMIeCKOM M OpraHuIeCKON XUMUH.
3aKOH COXpaHEHMSI MACChl BEUIECTB; 3aKOH COXPAHEHMSI M MPEBPAIICHUS SHEPTUU MPHU
XUMHUYECKuX peakiusx. TermnoBbie 23HEKThl XUMUYECKUX peakiiuid. TepMoXuMuiecKue
ypaBHEHUS.

CKOpOCTh XUMHUYECKOW peakiuu, €€ 3aBHUCUMOCTh OT Pa3IMYHbIX (HaKTOPOB.
['omorenHble U rereporeHHsle peakiuu. Karanus u katanus3aTopsl.

O6patuMble U HeoOpaTUMbIe peakiuu. XUMU4Yeckoe paBHoBecue. KoHcTaHTa

XUMHUUYCECKOI'0 pPaBHOBCCHA. CDaKTOpBI, BIIUAOIIME Ha IIOJOXKCHUE XHMHNYCCKOI'O
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paBHOBECHS: TEMIIEPATypa, AABICHUE W KOHILEHTPALMH BEIIECTB, YYaCTBYIOIIUX B
peakunu. [Ipunoun Jle [latense.

Onektponutuueckas auccouuanus. CuiabHble U cliadbie 7eKTpouThl. CTeneHb
mucconuannu. Cpena BOJHBIX PAacTBOPOB: KHUCJIOTHAsl, HEWTpajbHAasl, IIEIOYHAS.
Bonoponnsiii nokazarens (PH) pactBopa. I'naponus cosneit. Peakiinu nonHoro ooMeHa.

OKUCINTETHLHO-BOCCTAHOBUTEIIbHBIC peakiii. CTeneHb oKucieHus. OKUCITUTENb U
BOCCTaHOBUTEND. [Ipo1iecchl OKUCIEHNS 1 BOCCTaHOBJICHUS. BakHENIIINE OKUCIUTENN U
BOCCTAaHOBUTEIHU. MeTO/1 AJIEKTPOHHOTO OanaHca. DJIEKTPOJIM3 PACTBOPOB U PACILIIABOB
BEILIECTB.

DKCIEepUMEHTAIbHBIE METO/IbI M3yUCHHUSI BEIIECTB U UX MPEBPAILCHUI: pa3I0OKEHNUE
MEPOKCUJa BOAOpPOAAa B TMPUCYTCTBUM KATAIM3AaTOPa, MOJEIA KPUCTALIMYECKHUX
peméTOK, MPOBEICHNE pPEeaKIii MOHHOTO OOMEHa, OIpEAeNIeHHe CpPEeIbl PacTBOPOB C
MOMOIIBIO HMHJIUKATOPOB, HM3YUYECHHE BIUSHHUS PaA3IUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHYECKOUN PEAKIIUU U MOJI0KEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuyeckasi xummusi.

[Tomoxenne nemetauioB B [leproanueckor cucteMe XuMUYeCKUX 3sieMeHToB .M.
MenneneeBa 1 0COOCHHOCTH CTPOCHUS X aTOMOB. DU3MYECKUe CBONCTBA HEMETAILIOB.
AJtoTpornusi HeMETaJJIOB (Ha MpUMeEpe KUCIopoa, cephl, hochopa u yrieposa).

Bonopon. Ilomydyenue, ¢Qusmyeckue M XUMHUYECKHE CBOMCTBA: pEaKIHUH C
METaJUlaMAd M HEMETa/ulaMH, BOCCTaHOBHUTENbHBIE CBOWCTBA. ['mapuabl. TomimBHbIE
3JIEMEHTHI.

[anorensl. Haxoxxnenue B TpupojEe, CHOCOOBbI TMONydeHUs, (GU3HYECKUEe U
XMMHUYECKHE CBOWMCTBA. ['amoreHoBomopoasl. BakHeunmune KUCIOPOACOAEpKaMe
COeIMHEHHs TaloreHoB. JlabopaTopHble W MPOMBILIIEHHBIE CHOCOOBI MOJYYECHHS
rajgoreHoB. [[puMeHeHue raJoreHoB U X COCIUHEHMUI.

Kucnopon, o3oH. JlaGopaTopHble W TPOMBIILJIEHHBIE CIOCOOBI TMOTYYCHHUS
kucioposa. duzndeckne 1 XMMUYECKUE CBOMCTBA U IIPUMEHEHHUE KHUCIOPOJa U O30Ha.
OKcuapl v MEPOKCUBI.

Cepa. HaxoxaeHue B pUpoJie, CIIOCOOBI MOTyUeHUs, PU3MUECKUE U XUMUYECKUE
cBorictBa. CepoBonopoa, cynbbuasl. Oxkcup cepoi(1V), okcuna cepoi(VI). CepHucras u
CepHasi KUCJIOTHI U uX coiu. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpMeHeHue cepsl
U €€ COCIMHEHNN.

Azot. HaxoxaeHue B mpupoie, crnocoObl moayueHus, Gu3ndeckue U XuMUIECKUe
CBOMCTBA. AMMHAK, HUTpUIbl. OKCUJIBI a30Ta. A30THUCTAst U A30THASI KUCJIOTHI U UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOW KUCHOTHL. lIpuMeHeHHe a30Ta U ero CcoeauHEHUH.
A3oTHBIE y10OpEeHUSI.

®dochop. Haxoxnenue B mpuposie, CHOCOOb TOMy4YeHHS, (U3HYECKHE U
xuMuueckue cpoiictBa. @ochuasl u pochun. Oxcuanl pocdopa, pochopras kuciora u
e€ conu. [Ipumenenue gpocdopa u ero coenunennii. ochopusie y1o0peHus.

VYraepos, HaxoxJIeHUe B Nnpupojae. AJUIOTpornHbie Moaudukanuu. Ousndeckue u
XUMUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, O00pa3oBaHHBIX yraepogoMm. Oxcun
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yrinepona(ll), okcun yranepona(lV), yroibHasi Kuciaora U €€ coau. AKTUBUPOBAHHBIM
yronb, aacopbuusa. DymnepeHsl, rpadeH, yriaepoaHble HaHOTPYOku. I[Ipumenenue
IPOCTHIX BEIIECTB, 00pa30BaHHBIX YIJIEPOJAOM, U €r0 COCTUHEHUM.

Kpemunii. HaxoxzaeHnue B mpupoje, crnocoObl MOMy4deHUs, (puanyeckue Wu
xumudeckue cBoMctBa. Okcua kpemHus(1V), KpemHHeBas KHCIIOTa, CHIIMKATHI.
[IpuMeHeHne KpeMHuUA U ero coeAuHeHnil. CTeKI0, ero Moiay4yeHue, BUAbl CTEKIIA.

[Tomoxenne ™etamwoB B Ileprognuecko CUCTEME XHUMHUYECKUX DJIEMEHTOB.
Oco00eHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaioB. O01Iue pu3ndeckue
cBolicTBa MeTasuioB. [IpuMeHnenne MeTamioB B ObITY U TexHUKE. CIIJIaBbl METAIIIOB.

DJIEKTPOXUMHUUECKUN pAll HanpsbKeHUM MetaiuioB. OOIIue cnocoObl MOyYeHUs
METaJUIOB: THAPOMETAILTYPrus, MUPOMETAUIYprus, eKTpoMeramutyprus. [lonstue o
KOppo3uu MeTaljIoB. CrocOOBI 3aIIUTHI OT KOPPO3HHU.

O6mas xapakrtepuctuka MetauioB |A-rpynnsl  [lepuogudeckoit  cucTeMsl
XUMHUYECKUX 3J1eMEeHTOB. HaTpuii M kanmuil: momydeHue, (pU3MUECKHE U XUMHUECKHE
CBOMCTBa, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHUN.

O6mas xapakrepuctuka wmetawioB |IA-rpynnel  [lepuoanueckoid  cUCTEMBI
XUMHUYECKUX 3JIEMEHTOB. Maruuii U KanbLUi: MOJydyeHue, PU3NYECKUE U XUMHUECKHE
CBOMCTBA, NPHUMEHEHHE IPOCTBIX BEIIECTB M HX coequHeHud. JKECTKOCTH BOABI U
CrocoOBI €€ yCTpaHEeHHUSI.

AMOMHUHMI: TIOJlydeHHE, (U3HYECKHME U XUMUYECKHE CBOWMCTBA, MPHUMEHEHHE
MIPOCTOr0 BELIECTBA U €ro coequHEHUN. AM(POTEPHBIE CBOMCTBA OKCUIA U THJIPOKCUAA
ATIOMHUHUS, TUAPOKCOKOMIUIIEKCHI aTFOMUHUS.

OO6miast  xapakTepucTuka  MeTauloB  moOounbix  moarpynn  (b-rpymm)
[Teprnoan4eckoil CUCTEMBbI XUMUYECKUX 3JIEMEHTOB.

@u3n4eCcKue W XUMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCUIbpl U
ruapokcunbl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U auxpomatbl, HX
OKHUCJIUTENbHBIE CBOMCTBA. [loylyueHre 1 MpuMeHEeHne XpoMa.

Pu3nyecKne U XUMUYECKUE CBOKMCTBA MAapraHila U ero cCoeaquHeHun. Baxuemme
coemqunenuss  mapranna(ll), wmapranma(lV), wmapranma(Vl) wu  mapranma(VIl).
[lepmaHraHaT Kanausi, €ero OKMCJIHUTENbHbBIE CBOMCTBA.

duznyecke M XUMHYECKHE CBOMCTBaA JKeie3a M ero coeguHeHuil. OKCHIEBI,
ruapokcunnl U conu xkenesa(ll) u sxxeneza(lll). [Tomyuenue u npuMeHeHne xene3a u ero
CIUIABOB.

OU3MYECKUE U XMMHUYECKHUE CBOMCTBA Meau W €€ coeauHeHuil. [lomydyeHue u
OpUMEHEHUE MEIU U €€ COeTMHEHUM.

[{uuk: monyyenue, pu3nyeckue U XUMUYECKUE CBOMCTBA. AMGBOTEpHBIE CBOWCTBA
OKCHJAa M THIPOKCUJA LUHKA, TMIPOKCOKOMIUIEKCHI IMHKA. [IpuMeHenne nuHKa u ero
COECIMHEHUM.

DKCneprUMEeHTAIbHbIE METOAbl U3YUYEHHUs BEIIECTB U UX MPEBPALICHUN: U3yYEHUE
00pa3IoB HEMETAJIOB, TopeHue cepbl, docdopa, kene3a, MarHus B KUCIOPOJE,
M3yYEHHE KOJUIeKIMU «MeTamibl W CIUIaBb», B3aWMOJECWUCTBUE WIEJIOYHBIX H
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LIEJI0YHO3EMEIBHBIX METAIUIOB C BOJIOM (BO3MOKHO MCIOJIb30BAHUE BUIEOMATEPHAIIOB),
B3aMMOJICHCTBUE LIMHKA M JKEJIe3a C PACTBOPAMH KHUCJIOT W IIEJIOYEH, Ka4eCTBEHHbIC
peakuuyM Ha HEOPraHWYECKUE AaHWOHBbI, KAaTHOH BOJOPOJa W KaTUOHBI METAJUIOB,
B3aUMOJCHCTBUE THAPOKCUIOB AIFOMUHMS M IIMHKA C PACTBOPAMH KHCJIOT U LIEIOYEH,
pelIeHNE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMaM «l anmorens», «Cepa u €€ COeTMHEHUS,
«A30T U (dochop M HX COenUHEHUS», «MeTamibl TIaBHBIX MOArPYyNI», «MeTabl
MOOOYHBIX MOATPYIIID.

XUMHUSA U KM3Hb.

Pons xumun B obecrieueHUH YCTOMYMBOIO pa3BUTHUsL yenoBeuecTBa. [loHsaTHE O
HAay4YHbIX METOAAaX NO3HAHMS M METOAOJOIMM HAy4yHOTO HccienoBaHus. Haydnsle
NPUHUUIIBI OpraHU3allid XHWMHYECKOTOo Npou3BojAcTBa. IIpoMbluieHHbIE CITOCOOBI
MOJIyYeHUs] BAKHEWINMX BEHIECTB (HAa MpUMEpPE NPOU3BOJICTBA aMMHUAKA, CEPHOMN
KHUCIIOTBI, MeTaHoja). [IpoMbllieHHbIe COCOObl MOJTYYEHUs METAUIOB U CIUIABOB.
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelbl U €ro Inociencrsusd. Posib xumuu B
00ecrieYeHUN IHEPreTHIECKON 0€30MacHOCTH.

XHMUS ¥ 310pOBbE YesioBeKa. JIekapcTBeHHbIE cpencTBa. [IpaBuina ncnonb30BaHus
JIEKapCTBEHHBIX MpenapaToB. Poib XMMUHU B pa3BUTUN MEIULIMHBI.

XuMUsl THIIUA: OCHOBHBIE KOMIIOHEHTBI, NHILEBbIE N00aBKH. Poib Xumuu B
o0ecreueHny NUIIEeBON 0€30M1aCHOCTH.

Kocmernueckne u mnapdromepHsie cpenctBa. bertoBas xumuda. IlpaBuna
0€30I1acHOr0 UCIOJIb30BaHUS IIPenapaToB OBITOBOM XUMHUH B TIOBCETHEBHOM KU3HH.

XuMUs B CTPOUTEIBCTBE: BAKHEHIIINE CTPOUTENIbHBIE MaTepUabl (LIEMEHT, OETOH).

XuMus B CebCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00pEHUSI.

CoBpemMeHHbIE KOHCTPYKLUMOHHBIE MaTepHalbl, KpacKH, CTEKJIO, KepaMuKa.
Marepuainel A 35eKTpoHUKHA. HanotexHonoruu.

Pacuérnbie 3anaum.

Pacuérbl: Macchl BemiecTBa WM 00BEMA ra3oB IO M3BECTHOMY KOJMYECTBY
BEIIECTBa, Macce WM O0BEMY OJHOTO M3 YYAaCTBYIOLUIMX B PEAKIMM BEILIECTB, MACCHhI
(oObéma, KoJIMUECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJHO U3 BEIIECTB MMEET
npuMecH, mMacchbl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIUHU, €CJIU OJIHO W3
BEIIECTB JIaHO B BHUJE PACTBOpPA C OMNPEACIEHHOM MAaCCOBOW JOJIEH PACTBOPEHHOTO
BEILIECTBA, MACCOBOW JOJM U MOJIIDHOW KOHLIEHTPALlMM BEIIECTBA B PAcTBOpPE, AOJU
BBIX0/1a IPOAYKTA PEAKIIMU OT TEOPETUYECKH BO3MOKHOTIO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaIMETHBIX CBSI3e MPU M3YYEHUM OOLIEH M HEOpraHU4eCcKOu
xuMuH B 11 Kiacce OCyHIECTBIISIETCA Yepe3 MCIOJb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX MOHSATHI, TaK U MOHSTHI, PUHATBIX B OTIAEIBHBIX MPEAMETAX €CTECTBEHHO-
HAay4YHOT'O IIMKJIA.

OOmre ecTeCTBEHHO-HAy4YHble TOHSTHS: SBJICHHE, Hay4yHbI (akT, TUrnoresa,
TEOpHSs, 3aKOH, aHalIu3, CHUHTE3, KJIacCU(pUKaIUs, TMEPUOJUYHOCTb, HAOJIOJICHHUE,
U3MEPEHNE, IKCIIEPUMEHT, MOZENb, MOIEINPOBAHHUE.
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®uznka: MaTepUsi, MUKPOMHUP, MAKPOMHUP, aTOM, IEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TONBI, PAAMOAKTUBHOCTb, MOJIEKYJA, HEPreTUYECKUN YpPOBEHb, BEILECTBO, TEIIO,
00BbEM, arperaTHoe COCTOSTHUE BELIECTBA, WJACAJIbHBIA ra3, (U3NYECKUE BEIMYMHBI,
€AVHULBI U3MEPEHMSI, CKOPOCTh, JHEPIHs, Macca.

buonorust: knerka, opraHusM, 3KocucTeMa, Ouocdepa, MeTaboaM3M, Makpo- U
MUKpPODJIEMEHTBI, O€JKH, >KHUPBI, YIJICBOJbI, HYKJICHMHOBBIE KHUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOpHBIE IOPOABI, IOJE3HBIE MCKOINAEMBbIE, TOILIUBO,
pecypchl.

TexHonorus: XuUMUYECKas MPOMBIIUIEHHOCTh, METAJUIyprus, CTPOUTEIbHBIE
Marepuaibl, CEIbCKOXO3WCTBEHHOE MPOU3BOJICTBO, IMHILIEBAs POMBIIUICHHOCTD,
(apmalieBTUUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJICTBO KOCMETHUYECKHUX IPEmapaToB,
IPOU3BOJCTBO KOHCTPYKLIMOHHBIX MAaTEPHUAJIOB, D3JIEKTPOHHAs IPOMBIILICHHOCTD,
HAaHOTEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHME 10 KJIACC

Ne HaumeHoBaHue Kosaun4yecTBo 4yacoB JJIeKTPOHHbIE
n/ Pa3eJIoB U TEM Bcer KonTpouabn IIpakTnyeck (undpossie)
I nmporpaMmmabIl 0 bIe paﬁo’rbl ue paﬁOTbI Oﬁpa?.OBaTe.lIbele
pecypcsbl
Pa3neu 1. TeopeTuyeckue 0CHOBBI OPTaHUYECKOH XUMUM
[Ipenmer bubmumoreka [IOK
OpraHUYeCKOu https://m.edsoo.ru/d69df
xumuu. Teopust 650
11 CTPOCHUS 8
OpPTaHUYECKHUX
coenuHeHnu A. M.
byrneposa
Uroro mo pazneny 8
Pa3nen 2. YriaeBoaopoabl
IT
porensitie BuGnorera LIOK
2.1  YMICBOAOPOA 5 https://m.eds00.ru/d69df
AJKaHbI, 650
IUKIIOATTKAHBI —
H
inei ?eonbglb;e, bubmuoreka [IOK
2.2 yr AIOPOZIBL: 14 1 https://m.edsoo.ru/d69df
QIKEHBI, AJIKA/IUCHBI, 650
AIKUHBI —
ApomaTtuueckue bubnnorexa [JOK
2.3 YTIIEBOAOPOIBI 8 https://m.edsoo.ru/d69df
(apeHsr) 650
IT
Mpnponsie BuGnmorera LIOK
24 4 https://m.edsoo.ru/d69df
YIIEBOIOPOAOB U UX 650
nepepadoTka —
["anoreHnpon3BoIH Bubmaorexa LIOK
2.5 4 1 https://m.edsoo.ru/d69df
BIC YTJICBOJIOPOIOB 650
Wroro mo pazneny 35

Pa3znen 3. Kuciiopoaconep:kaiue opranu4eckue coeTuHEeHHs

bubmmoteka IIOK
3.1 Cnuptsl. ®enon 11 1 https://m.edsoo.ru/d69df
650
KapOonusnbHble
COCTUHEHUS:
anbACTUBI U but6mmorexa [IOK
3.2 KETOHBI. 21 1 https://m.edsoo.ru/d69df
KapbonoBsie 650
KUCIIOTHL. ClOXKHBIS
3¢upsl. XKupsl
bu6nunorexa LIOK
3.3 YrireBos! 9 1 https://m.edsoo.ru/d69df

650
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Ne HaumeHoBaHue KosaunyecTBo 4acoB JJIeKTPOHHbIE

n/ pasie/ioB U TEM Bcer Koutpoabu IpakTHyeck (undpossie)

I nmporpaMmmbIl 0 bIe paﬁOTbI ue paﬁOTbI 06pa30BaTe.ﬂbele

pecypcsl

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeIMHeHUus
AMUHBL bubmuorexa [JOK

4.1 AMHUHOKHCIIOTBI. 12 1 2 https://m.edsoo.ru/d69df

benku 650

Hroro no pazaeny 12

Pasneu 5. BbicokoMoJIeKyJIsIpHbIE COeINHEHUS

BricokoMonekymnsipa
bI€ COCJIMHEHUS

5.1

Hroro no pazneny

OBILIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

6

102

bu6nmoreka [IOK
https://m.edsoo.ru/d69df
650
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11 KIIACC

Ne HaumenoBanue Kosaun4yecTBo 4acoB deKTPOHHBbIe(HU(POBHIE)
n/n pa3iesioB U TeM oOpa3oBaTe/ibHbIE
Bcero  Koutpoubnbie  IIpakTnueckue
NMPOrpaMmblI pecypcesbl
padoThI padoThbI
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue aToma.
[lepuoanueckuit
3aKOH U
11 [Tepuoanueckas 9 bubnmnoreka HOK
' cucreMa https://m.edsoo.ru/2dd57f24
XUMHUYECKHX
anemenTtoB /. U.
Menneneena
CTpoeHHe BelleCTBa.
1.2 leoroo6 aSII/JIIe 11 1 bubnnorexa [TOK
' p https://m.edsoo.ru/2dd57f24
BEIIECTB
13 XUMHYECKHE 19 1 3 bubnunoreka LIOK
peakuu https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pasznen 2. Heopranuueckasi Xxummusi
bubmmoreka IIOK
2.1 Hewmerarnb: 31 1 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 Merauii 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro nio pazgeny 54
Paszngen 3. Xumus u :Ku3HL
Metonab!l To3HaHus B
3.1 xuMuu. XUMUs U 9 bubnmorexa IOK
' ’ https://m.edsoo.ru/2dd57f24
JKU3Hb
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO
YACOB IIO 102 4 8
ITPOIT'PAMME
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OueHoYHbIEe MATEPHAJIBI [0 OPraHUYeCKOH XMMHUU
10 xaace
Kontponbhas padota Ne 1 mo Teme «YTiaeBo10pOabD.
NHCTpyKIMS 1151 ydaIuxcs

Tect cocrout u3 12 3ananuit. Yacte 1 BKIOUaeT B ce0s 8 3a1aHuil ¢ BBLIOOPOM MTPaBHIIBHBIX
otBeToB. KaxpIil mpaBuibHBIN OTBET 1-8 3amanus ouenuBaercs B 1 6amn. YacTs 2 coctout u3
4-X 3a7aHWN, OJTHO Ha COOTBETCTBHE M TPH CO CBOOOJHBIM OTBETOM. KaKIblii MpaBUIIbHBIN
otBeT 9-11 3amanus oneHuBaeTcs B 2 Oajuta, 12 3amaHne olneHUBaeTcs B 3 Oaja.

Ha Beimonnenue otBoautcss 40 MuHyT. 3ajaHus PEKOMEHAYETCSI BBINOJHATH IO
nopsiaky. Eciau 3amaHue He ymaeTcs BBINOJHUTH Cpaszy, nepeuaute kK cienyromemy. Ecnu
OCTaHETCS BPEMSsl, BEPHUTECH K IIPOITYIIIEHHBIM 3aaHUSM.

MakcuManbpHOE KOJIndecTBO 0amioB — 17

Onenka «2» - 0-7 6amioB

Onenka «3» - 8-11 6ayuioB

Onenka «4» -12-14 6amios

Ouenka «5» - 15-17 6amnoB
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Bapuant 1

Yacrtpl.

1. U3 npensioskeHHOro MepeydHs BELIECTB BHIOEPUTE JIBA BELIECTBA, B MOJIEKYJIAXKOTOPBIX

BC€ aTOMBI YIJICpOJa HAXOAATCA B COCTOSAHHUN SpS-FI/I6pI/II[I/I33L[I/II/I.

1)

1) rekcen-1 2) rekcen-2 3) nukiorekcaH 4) rekcad 5) rekCuH-1

2. XapakTepucTuku: Sp2-rubpuausanus; BaneHTHeid yroa 120 % nnuna yroepon —

yriepoaHoit cBsa3u 0,134 HM COOTBETCTBYIOT KJIACCy YTIEBOJOPOJIOB ¢ 00111eH (hopMyIIoii:

1)CnH2n +2 2) CnH2n-2 3)CnH2n-6  4)C,Hz,  5)CnH2n +1

3. BemectBa, nmetomue gopmynsi: CHz-C = C- CHz- CHz m HC = C - CH; -CH3
SBJISIFOTCS] TOMOJIOTaMU

SABJISIIOTCS] CTPYKTYPHBIMU H30MEpaMu

SBJISIIOTCS] U30MEPAMU MOJIOKEHUSI KPATHOM CBS3U

SBJISIIOTCS IPOCTPAHCTBEHHBIMU U30MEpPaMHU

HE SIBJISIFOTCS. HU TOMOJIOTaMU, HU U30MEpaMHU

ARE S A

4. 13 npeyio’)KeHHOTO MepeyHs BRIOEPUTE JBa alIKeHA, IJII KOTOPBHIX BO3MOKHAIIHC-
TPaHC-U30MEPHUSL.

2,3-TUMeTHIIOyTeH-2
MIEHTEH-2
2,3-ITUMEeTHIIIIEHTaH
rexcen-1

rekcen-3

AN

5. W3 npennokxeHHOTO TiepedyHs BBIOEPUTE JIBa BEIIECTBA, KOTOPhIE€ BCTYMAIOTB
pEaKUUU IPUCOCTUHEHUS.

TeKCaH
IUKJIONPOTIaH
u300yTaH
OeH301
JTUMETHIIIPOTIAH

ahhonpE

6. K kakomy aTomy yriepoa mpucOEAMHUTCS BOJAOPOI B PE3YJIBTATE PEAKIIUN

ruaporajiarcHupOBaHUsA reHTeHa-1:
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1 2 3 4 3)

CH,=CH- CH, - CH, - CH; + HBr —
K TIEPBOMY

KO BTOPOMY

K TPETbEeMY

K YeTBEPTOMY

K ILITOMY

ARE A

7. VI3 mpeIyIoKEeHHOTO MepPEevHs BBIOEPUTE JIBA BEIIECTBA, KAXKI0€ M3 KOTOPBIX
oOeciiBeunBaeT OPOMHYIO BOAY.

1)oenzon 2)nporuH 3)2,2-muMetwsiOyTan 4) 2-metunOyraaueH-1,3
S)IuKIOreKcaH

8. 3amaHa ciemyromias cxema ImpeBpalieHnii BemecTs: Mg
X — stnes— Y
Onpenenute, Kakue U3 YKa3aHHBIX BEIECTB ABJISAIOTCS BellecTBaMu X U Y.
1) 1,1-nuxnopatan  2)stanon 3)xinopatan 4)1,2-nuGpomaTan
5) 6yraguen-1,3
3anummTe B TaOIUILy HOMEpa BBHIOPAHHBIX OTBETOB IOJI COOTBETCTBYIOITUMHUOYKBAMH.

OTtBer: X Y

Yactp 2

9. YcranoBute COOTBETCTBHE MEXIY POPMYIION 1 HA3BaHUEM BEIIECTB
1) nentagnes-1.3

A)CH=CH — CH=CH—CH;

2) 2,3 . 4-TpuUMeTHATEKCAH

B) CsHs

3) fenzon

B)CH; —C =C—CH; 4) 6yTnn-2

I''H:;C —CH— CH— CH— CH>— CH;3 5) neHTeH-1

CH; CH; CH; 6) 3.4.5-TpHMeTIITeKCaH

A b B r
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Jns BemmonHeHus 3aaanuit 10 u 11 ucnones3yiite cieayromuii nepeueHb BeIeCTB:3TaH,

ATUJIEH, MPOTEH, XJI0p, BoAa, PTOPOBOIOPOI.

10. U3 mpeniioKeHHOTo TIepevHsl BEIECTB BEIOEPHUTE BEIIECTBA, MEKIY KOTOPHIMUBO3MOXKHA
peaKius 3aMeleHrs. aluIIATE MOJIEKYJIIPHOE YPABHEHHUE PEAKLINN, HA30BUTE MPOIYKTHI

PCaAKINU.

11. 3anummTe ypaBHEHUE peakluy T'HApaTaluy MKy BEIIECTBaAMU, U3 KOTOPBIXB
IIPUCYTCTBUM CEPHOU KUCIIOTHI U APYTUX KATAIU3ATOPOB, MOKHO IMOJTYYNUTh ITHUIOBBIN

CIIUPT.

12. Tlpu cxuranmum 2,8 T Ta3000pa3HOTO, OPraHUYECKOTO BEIIECTBA, HWMEIOIIETO
Pa3BETBIEHHYIO 1IETh YIVIEPOAHBIX aTOMOB, BbiAenuioch 4,48 1 (H. y.) yriekuciororasa u 3,6
r BoJbl. [ImoTHOCTH BemecTBa 1o Bo3ayxy 1,931. B xone nccnenoBannsi XMuMUYECKUX CBOMCTB
ATOTO BEIIECTBA YCTAHOBJIECHO, UTO MPH €ro B3aUMOJCHCTBUHC OPOMOBOIOPOJIOM 00paszyercs
TPETUYHOE MOHOTAJIOTEHITPOU3BOIHOE.

Ha ocHoBanuu JaHHBIX YCJIOBUA 3alaHUA:

1) mpou3sBeaUTEe HEOOXOAMMBIC BHIUHCIICHHS,

2) yCTaHOBUTE MOJICKYJIIPHYIO (POPMYITy HCXOTHOTO OPraHUYECKOTO BEIIECTRA;

3) coCTaBbTE CTPYKTYPHYIO (hOPMYITy 3TOrO BEIIECTBA, KOTOpasi OJIHO3HAYHOOTPAKAET
MOPSIAOK CBSI3W aTOMOB B €TI0 MOJIEKYJIE;

4) HaIMIIUTE YpaBHEHHE PEAKIIMU STOTO BEIIECTBAa C OPOMOBOIOPOIOM.
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KNCJIOPOACOAEPKXAIIWUE OPTTAHUYECKHUE COEAVMHEHWA

Cnenunduxanus tecta «Kucnoponcoaepxaniue OpraHAYeCcKue COEIAMHEHUSN)

Kontponbnas padota

O6o3HayeHn
e
3aJJaHUA B
paodore

KoHTposupyeMblii 3JieMEHT COAEPKAHUS

dopma
3aaHuA

MaxkcumMaJga
bHBIN 0211

Al

Kiaccudukaims ¥ HOMEHKJIaTypa
KHCJIOPOACOJICPKAIUX OPTaHU YECKUX
COeIMHECHUU

BO

A2

M30Mepust U TOMOJIOTUS
KHCJIOPOACOJICPKAIUX OPraHUIECKUX CO
e IMHCHUU

BO

A3

Twunel cBA3€M B MOJIEKYJIax
KHCIJIOPOJICOJICPIKAIIUX OPraHUYECKUX
COEJIMHEHU, 3aBUCUMOCTh (PU3UIECKUX
CBOWCTB OT CTPOCHMUS

BO

Ad

XapaKTEepHbIE XUMHUYECKHE CBOUCTBA
KHCJIOPOACOAEPIKAIIUX OPTra- HHUECCKUX
COeIMHEHUU

BO

AS

['eHeTnueckast B3aUMOCBSI3b OPTAaHUYECKUX
coeTUHEHUN

BO

A6

THunbl XUMUYECKUX PEAKIIUN B
OpPraHUYEeCKOU XMMHUU HA IPUMEPE
KHUCJIOPOACOACP KANIUX COCANHEHUM

BO

A7

KauecTBeHHBIE peaKIIuu
KHUCJIOPOACOAECPIKAIIUX OPTAaHUIECKHUX CO-
cIUHCHUM

BO

A8

PacueTHas 3a1aya Ha HaAX0KJICHHUE MACCHI
BEIIIECTBA UJIK 00beMara3oB Mo U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce I 00BbEMY
OJHOTO U3 YYAaCTBYIOIIUX B PEAKIINU
BCIIICCTB

BO

Bl

Kiaccudukanus 1 HOMEHKIaTypa
KHCJIOPOACOAECP KAIUX OPTraHUIECKUX
COEIMHEHUU

KO

B2

OCHOBHBIE CITOCOOBI TTOJTyUYEHUS
KHCJIOPOJICOAEPKAIIUX OpPraHndec Kux
COECIMHEHU N

KO

B3

XapakTepHble XUMHUYECKUE CBOUCTBA
KHCJIOPOACOACPIKALIUX OPraHUYECKUX

COeIMHEHUU

KO

36



C1 XapaKkTepHble XMMHUYECKHUE CBOMCTBA PO 3
KHCJIOPOJCOAEPKAIIUX COEeA HEHUM.
["'eneTnyeckasi B3aUMOCBSI3b OPTraHUYECKUX
COECJITMHEHUU

C2 Haxo>xmenme MoaeKyasipHOU (hopMy bl PO 4
OpPraHuYE€CKOTr0 COCJIMHECHUS

HNtoro 21
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A0 . OpragHYecKoe coelMHeHHIe

1)
2)

1)

CH, -CH, —CH—-CH, — OH

| Has3bIBaceTCHAD

CH
S-meTHIaoOvVTaHoJI-4; 3) 2-orTEmanpormramosa-1;
Z2-merTmaoyvTaHao -1 ; 4) 2-MeTHIOVTAHAID .
A2, TTomosmoron BeIlrliecTBaA, (POPMVJIa KOTOPOTO
O
=
H - C ., ABJIACSTCH:
™
H
MEeTAHOJIL; 3)VHCYVCHBIN alIbIer I mI;
dhopMaTbBLIEeT L] 4) 5 THJIAOBBIHF CIIFPT.

2)

A5, VEeyecHaAaA KHCJIOTA B OTJIMYHe OoT alleTaladblle
rIma obpasveT BOOOPOoOIJHBIE CBA3H. JTO ODYVCIIOBJIHABAET

1)
2)
3)
4)

VYMeHBIIIEeHITe TEMITEepPDATVPDBI KHMITEeH HIT AL
IMOBERITNTMITIEeHI e DPACTBOPHMMOCTI B BOJOeS
IMTOoOABJJEeHHF e OKPAaCEKIS

IMOHMACceHHAe PpacCcTBOPDHMOCTII B BOJITe.

A4, BepHBI I CJAeAVIOIMHAEe CVIIeHITHA O CBOWMCTBAT
dremomxa?

A

B.
1)
2)
3)
4)

dPeHOT BCTVIIAET B pPeaRKITHK «cepedpAaHOT(
ZepKrajia» .
PDeHOJ pearmpyveT ¢ COTAHOHM KHCJIOTOII.
Bepxao ToabKO A
Bepmo Tonexo B.
Bepabr 0b0a cysTeHHAA.
O6a cy>ITeHA HeBepPHBBI .

A5 . BenmjecTBOM X B IIelloYKe IpeBpPRAaAIlleHMH

CH,-CH, -OH > X - CH, — COOH

ABJIACSeTCHD

1)

2)

A6,

PTHJIOBEBIITI dhmp 3) VHCYVCHBIN alIbIerImn;
VHCOVCHOI KHCIAOTEI; 4) gHmsTHJIOBBII 2 Ip.
DTHJISH;

Peaxitmma, oIIHcbhIBaAeMAsa CXEeMOIT

O

-y

CH,-CH,-C + H, —>CH,—CH,— CH, —OH,

S~
H

OTHOCHTCHA K PealKILFIANI

1)
2)

AT

1)
2)
3)
4)

THIPHPOBAHIA:S 3) IO MepH3aILH;
STePH(PHUKAILITIT; 4) 3aMeIrme HITA.

. DTHIIeHTJIHKOJIB MOMIHO PACIIO3HATE C ITOMOILILBRD
OpPOMHOIT BOIBI;

aMMHEAYHOTO pacTBOPDa OKCHITAa cepebpas
pacTBOopa XJopHaga sxkeJgaesa(lll);
CBEEelMlPHUroTOBJIEeHHOTO THAPpOoKcH ma nme e 11).

A5, ObppenM BOOOPpOma (H. V.), TIOAVIeHHBIIT IIPI
JeHcTBHHM HATPpHA Ha 4,6 T sTaHOOIa o VpaBHEeHHIO pe
axogmmra 2C,H,OH + 2Na — 2C,H_,ONa + H,, cocTaBHJ

1)
2)

11,2 3 3)2,24 s
1,12 ox; 4)22 .4 1.
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Yacms B

B1. YcraHoBuTe cOOTBeTCTBHE MEKAY (hopMYyJI0ii COeIMHEHUS U
KJIACCOM OPraHU4YeCKHUX BellecTB.

{I?O]]M}'."Ia coedIHHeHH A Raace OpraHivYeCcEHX BellleCTB

a) CH,-O-CH, 1) Kapb6ormoraa kKucaoTa
2) Ilpoctour adup
,,;D 3) CrnoxxuEbIi adup
) CH,—C—OC,H, 4) Anpperun
5) MuOroaTroMHBIA CITUPT
) CH,-CH,-OH 6) IlpenenbHEIN OGZHOATOMHEBIHN
CIIHPT
CH,-CH-CH,
ol
OH OH OH
B2. YcranoBure COOTBETCTBHUE MEXKIY crocodamu MOJIyYEeHU A

KHUCJIOPOJACOACPKAINMX OPraHUYECKHUX COCJMHEHUW U MX MPOU3BOAHBIX H
THUIIAMHU PeaKIUM.

Crrocod moJyudeHH A THI peaRIIHH
a) CO+2H, — CH,—-OH 1) Pearous
TP POBaHMUA
CH,COOH + C,H OH ———*— 2) Peaxnus
6} O MmoJaJHMepH3amiaa
¢, HyS0, 7z 3) Peaknoua meru-
- *CH; - C—-0C,H; +H,O IpOorajioreHHpo-
BAHITA
) CH,=CH,+H,0 — 4) f;;;;f;nu
— CH,—-CH,—-0H 5) Pearmms
r) CH,COOH+Cl, B TepHPHKAITHAN
6) Peaxnousa rago-
—% -+ CICH,COOH + HC1 reHMpPOBAHHA

Ilpu evinonnenuu 3adanusn B3 u3z npeonoriceHHO20 nepeuHs O0Omeemos
évlO0epume mpu NPAGUIBLHBIX U 3aAnUMWIUmME 6 YKA3AHHOM Mecme 0e3
OONOJIHUME/IbHBIX CUMBOJL0E.

B3. YKCcycHasi KMCJIOTA B3AaUMOAEHCTBYET ¢ TAKUM BEIIIECTBOM:
1) NponuJIOBBIM CIUPTOM; 2) PTYThIO 3) MeTaHOM 4) BOJHBIM PacTBOPOM
THAPOKCH/IA KNS 5) KApOOHATOM KAJIUA
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Hacmws C

C1. Hanummure ypaBHeHHA peaKIIHI, ¢ ITOMOIILIO
KOTOPBIX MOJKHO OCVIIIECTBHTE ClIedVIOIIlie IIpeBpalie-
HHUA, VKaXKHUTe VCIOBHA UX MPOTEeKAHHA:

VKCVCHBIH albJIeTH] — 3THJIOBBIH CIIUPT — 3THJIO-
BBEIH 3(HP VKCYCHOH KHCJOTHEI — VKCYCHadA KHCJIOTA.

CZ. B cocTaB KHcIopoAcoepskallero opraHnye-

cKoro BemecTBa Bxoaut 40,00 % vyraepona, 6,66 %

Bomopoma, 03,34 % KHciopoma. ¥ cTaHOBHUTe MoOJe-
KVJIAPHVIO (pOopMYJIY BeIllecTBa, ecJIH HU3BECTHO, UdTO

[MJIOTHOCTE €r0 MapoB II0 Bo3AyXYy pasHa 2,07.

Omeemuol K 3a0anusam yvacmu A

Ne |
3aJaHu BapuaH Ne |
a1 T 3adaHUA BAapUAHT
Al 2
Bl 2365
A2 3
B2 1546
A3 2
B3 145
A4 4
AS 3
A6 1
A7 4
A8 2
Omeemol & 3a0arudM yacmu C
Bapiant (1 o
CH,COH+H,-C,H.0H CH,COOH

[ CH,CO0H:+C,H,0H====CH,C00CH, +H0

CH,C00C,H, +H,0==== CH,CO0H +C,, O
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KOHTPOJIBHAA PABOTA 110 TEME:
«ABOTCOAEPKXAILIIUE OPTAHUYECKHUE BEHLIECTBA»
(10 knacc, npo¢pun)

Bapmuanr - 1

1. B Monekynax aMHUHOKHCIIOT COAEPIKATCA
1) xapOokcuiIbHAs TPYIIIa U HUTPOTPYIIa
2) HUTPOTPYIINA U KapOOHWIIbHAS TPYIIa
3) xapOOHMJIbHAS IPYIINa ¥ AMUHOTPYIINA
4) aMUHOTpYyIIa U KapOOKCUIIbHAS TPYIIa
2. Ywmcio n3oMepHbIX nepBUIHBIX aMiUHOB coctaBa C, H,, N paBHo:

1)1 3)3
2) 2 4) 4

3. AMHUHOKUCIOTHI SIBJSIOTCS CTPYKTYPHBIMU €AUHUIIAMHU
1) menTumoB 3) kpaxmana
2) UEIUIIOI03bI 4) )XUpOB

4. J1ns rIMLIMHA CTIPABEJINBBI CIEAYIOIMINE YTBEPKACHUS:
A. DTO BemiecTBO MposiBIsieT aM(pOTEPHBIE CBOMCTBA.
b. D10 BemecTBO NPOSBIIAET CBOMCTBA KUCIIOT 33 CYET KapOOKCUIIBHOW TPYIIIBI.
1) BepHO TONBKO A 3) BepHBI 00a CyKIeHus
2) BepHO TOJIbKO b 4) 06a cyxeHUsI HEBEPHBI

5. YcTaHOBHTE COOTBETCTBHE MEXTY Ha3BAaHUEM BEIIECTBA U €T0 MTPUHAIIICIKHOCTHIO
K ompesiesieHHOMY (-0if) Ki1accy (TpyIIe) OpraHuYeCKUX COCTUHEHUN.

HA3BAHUE BEHIECTBA KJIACC (I'PVIIITA)
A) TuIepuH 1) anpaeruab

b) runun 2) aMMHOKHCJIOTBI

B) anunun 3) mpocTbie 3GupsbI

I') ananun 4) cnupThl

5) yrieBoabl

OTBET: 6) aMUHBI
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1. U metunamuH, u GeHUITAMUH
1) XOpOIIIO PacTBOPSIFOTCS B BOJIE
2) Tpu KOMHATHOW TEMIIEpaType — KUIKUE BEIIeCTBA
3) pearupyroT ¢ a30THON KHUCIOTOM
4) p3aumoerictByroT ¢ Cu(OH),

5) TOpAT ¢ BBIAICIICHUEM a30Ta
6) 00pa3yroT CoJIM IIPU B3aUMOJICHCTBUH C XJIOPOBOJOPOIOM

OTBET:

2. AMUHOYKCyCHasl KHCJIOTa B3aUMOJICHCTBYET

1) OKCHJIOM KaJIbIIHs 4) xaopodopmMom
2) OeH30JI0M 5) ataHoJIOM

3) 6pOMOBOIOPOIOM 6) TOIyOJIOM
OTBET:

3. Hamwmmmre YPaBHCHUA peaKuHﬁ, C IIOMOIIBIO KOTOPBIX MOKHO OCYIICCTBUTD

CJIEYIOIINE TIPEBPAIICHUS:

C ) H A Brz KOH (cnupm.p—p),t N )(1 HZO,H92+ N X , KMnQ,,H,S0O, N CH 5 COOH CL,,céem )(3
_,H,NCH, COOH

[Ipy HanucaHuM YypaBHEHUW peakUUd HCHOJNb3YUTE CTPYKTYpHbIE (HOPMYIIbI
OpPraHUYECKUX BEILECTB.

4. Tlpu cropanuu 0,89 r opraHuyecKoro BEIIECTBA MPUPOIHOTO MPOUCXOKICHUS
BeIIeIoCh 0,672 11 (H.y.) yriiekucioro rasza,0,63 r Boasl u 0,112 11 (H.y.) a3ora.
Onpenenure MOJIEKYJSIpHYIO (OPMYJy BEIIECTBA U MPEIIOKUTE CTPYKTYPHYIO
dbopMyITy 3TOro COeTUHEHUs, €CIIU U3BECTHO, YTO OHO BCTYIAET B PEAKIIUU KaK C
COJITHOW KHUCIIOTOM, TaK U C 3TaHOJIOM. Hanummre ypaBHEHUE peakuyuu JTaHHOTO
BEILIECTBA C ATAHOJIOM.

42



OueHoynble MaTepuaiabl 10 OPraHUYeCcKOM XMMHUH
11 kaace

KonTtpoarsHas padota mo xumuu 11 kimacc
"Crpoenue atoma. [lepuonnueckuii 3akoH u [lepuonnyeckas cucreMa XUMHUECKUX
anemenToB /. 1. Menneneesa", "Ctpoenue Bemectsa. MHOrooOpasue BemecTs"

Bapuant Ne 1

Yacte A (BeiOpaTh 0WH IPABWILHBIA OTBET)

Al. Daektponnas koudurypauus 15225°2p°3s23p® coorBercTByer yacrume

1) Li* 2) K* 3) Cs* 4) Na*
A2. Ynciio 3HepreTHYeCKUX YPOBHEH M YHCJI0 BHEHIHUX JJIEKTPOHOB aTOMa XJ0pa
PaBHBI COOTBETCTBEHHO

1) 4,6 2) 2,5 3) 3,7 4) 4,5
A3. B kakoM psily XUMHUYeCKHe JIeMEHThI PacnoioKeHbl B MOPsiIKe BO3PACTAHUSA
HX ATOMHOTI0 paauyca?

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

A4. ATom siBJsIeTCH CTPYKTYPHOM YacTUIIeH B KPUCTAJLUINYECKOH pelieTke
1) wmeraHa 2) BojaOpojaa 3) kwuciaopoaa 4) Kpemuus

A.S U3 npeJio;KeHHOro nepevyHs Bbl0epuTe ABa BelleCTBa, B KOTOPBIX
NPUCYTCTBYET KOBAJICHTHAS MOJISIPHAS CBA3b.

1) dropun cepri(VI)

2) okcun Obapus

3) dbropun HaTpus

4) cynbdaTt Maraus

5) pombOudeckas cepa

3anuimTe HoMepa BEIOpaHHBIX OTBETOB.

A6. O0a BemecTBa HMEKOT AaTOMHYI0 KPUCTAINYECKYI0 PeHIETKY

1) kpemunii u okcu kpeMuusa(IV)

2) anmMa3 1 aproH

3) 60p u rpadur

4) Hatpuit u KpacHsIid pochop

5) Meab U CEpOBOIOPOJT

A7 Ykaxure 1Ba BellleCTBa, KOTOPble TBEP/AbIe U XPYIIKHe, He TPOBOASAT
JIEKTPUYECKUHA TOK B TBEPIAOM COCTOSIHUM, KO NMPOBOIAT 3JIEKTPUYECKUN TOK B
pacTBopax

1) ruapokcu Kanus

2) okcup yraepoaa(IV)

3) nmoBapeHHas CoJib
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4) cBUHEIL

5) apron

Yacts B

B1. Ycranosure coorBercTeue. (Lludpsl B oTBETE MOTYT 110-
BTOPSIThCH.)

Yncio 00mMX 31eKTPOHHBIX

Hazeaume yacTHIbI
nap B 4acTHie

A. UoH ruapoKcoHus 1.1
b. Monekyna cepoBogopona |2.2
B. Monekyna xiopa 3.3
[. Monekyna amMmuaka 4o
5.5
B2 YcraHoBHTE COOTBETCTBHE MEKAY COCTABOM aTOMA M MOJIOKEHHEM JJIeMEHTa B
Ilepuoanueckoii cucreme. CocraB atoma: Ilo10:xeHHe jieMeHTa B
Ilepuoanueckoii cucreme: Jlerydee BOIOPOIHOE COCTUHEHUE

1) 19p, 20m, 19¢; A) 4-it nepuon VA rpynmer; 1) R20, RH

2) 21 p, 24m, 21¢&; b) 4-it nepuon 1A rpynmei;  II) RO,

3) 30p, 35n, 30g; B) 4-i1 nepuop IIA rpynnsr; 1II) R203,

4) 33 p, 42m, 33¢. I') 4-i1 nepuox 1Ib rpynmer. - IV) R205, RH3
OtBer: . (BanummTe 1UdpPHI B TOPSIKE BO3paCTaHUS. )

B3. YcraHnoBuTE COOTBETCTBHE MEKAY THIIOM 3JIEMEHTA U XUMUYECKUM 3HAKOM.
Tun 31eMenTa: XMMHYECKHIi 3J1eMeHT: S; A) cTponnuii; p; b) ¢gocdop; d. B) cepa;
I') :keqe3o.

Yacte C

Cl.

4. [pw aecTBvK Bodbl Ha rMApyUA MeTanna maccoid 0,84 r BbIAenunca BoA0POL,
0bbemM KOTOporo Npu H.y. coctasun 896 mn. OnpegenuTe, ruApuj Kakoro snemMeHTa
Bbin B3AT, €CNW W3BECTHO, YTO 3TOT 3NEMEHT NPOABASET CTeneHb OKUCNEeHUA +2.

C2. Omnpegeaure BHUJ CBSA3M B COeIUHEHHH, ONpeaeUTe U 3apUCyidTe MEXaHU3M
o0pa3oBaHMsl MOJIEKYJbl MNPH TOMOIIH JJEKTPOHHBIX M CTPYKTYPHBIX
dhopmyan: Cu20. 3a cuer JIeKTPOHHO-TPaduueckoil (popMyJibl JOKAKUTE HATHYHE
BAJIEHTHBIX 3JIEKTPOHOB.
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KontponbsHas pabota 2 1o Teme « XUMHUYECKUE PEAKITUN
Crnenuduxanus KOHTPOJIbHOI padoThl 0 TeMe « XUMHYECKHEe PeaKIun»

DneMEeHThl 3HaHUI Homepa Homepa Homepa
BOIIPOCOB BOIIPOCOB BOIIPOCOB Ha
Ha IICPBOM | Ha BTOPOM | TPEThEM
yYpOBHE YpOBHE YpOBHE
(«A») («By) («C»)

1. Knaccudukamms XuMAIECKUX 1 4

pEeaKIHnil.

2. Tepmoxumusl. 2

3. XuMHnueckas KHHETHKA. 3,4

4. DnexkTpoauTHdeckas guccormanus. | 9,6,7 2,3

5. OKUCIUTEIIBLHO- 8 5

BOCCTAHOBHUTEJIHLHBIC PEAKIIHH.

6. I'unponus. 9 1

7. DNEKTPOJIN3. 10 1

8. PacueTnas 3amaua. 2

Pabora paccuutana Ha 1 ypok ( 45 MuH).

OuenuBanue padOTHI:

3ananus ypoHs A ( Al- A10) - 1 6ann
3ananus yposHs B ( B1- BS) -2 6amna

3ananue ypoBHs C1 — 3 Gamia
3ananue ypoBHs C2 — 5 6amioB

MakcuMaJIbHOE KOJUYECTBO 0aJ10B- 28.

14 — 18 6a110B — «3»
19 — 22 6a1a — «4»
23 — 28 0a/1710B — «5»
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YpoBeHb «A»

A-1. Peakuusi, ypaBHenue koropoii CaCOsz + H20 + CO, = Ca(HCO:3): , aBasiercs

peakuuei:
1) oOmMeHa 2) coenuHeHUsT  3) pa3IOKEHUS 4) 3amMeleHust
A-2. Corj1acHO TEPMOXHMHYECKOMY YPABHEHUIO
ZnS + 2HCI= ZnCl,+H;S+139, 3 x /I, npu odpaszoBanuu 4 mois HCI B oOpaTHoii
peaKIIu:
1. Beigensercs 139,3 kJk TENIOTHI
2. mornomaetcs 139,3 kK TeIIoThl
3. BeIAemsgeTcs 278,6 k[ TEmIoThI
4. mornomaercs 278,6 x>k TEIIOTHI
A-3. Jlii yBeJIMYEHUA CKOPOCTH B3aMMOIEHCTBHUA KeJie3a € COJISTHOM KUCJI0TOM

cjaexyer
1) no6aBUTH HHTUOUTOP 3) NOBBICUTH JABIICHUE
2) OHU3UTH TEMIEPATYPY 4) yBenmunth KoHIeHTparwo HCI.

A-4. [Ipu oqHOBpeMEHHOM MOBBIINIEHNH TEMIIEPATYPbI U MOHUKEHUU TaBJIEeHUS
XHMHYeCKOe PABHOBECHE CMECTUTCH BIIPABO B PEAKIUMN:

1) Ho+ S= H,S +Q 3) 2NH3; = N; + 3H; -Q
2) 250, + O, = 2505 +Q 4) 2HCl = H, + Cl; -Q
A-5. BemrectBo, KOTOpOE He SIBJISACTCH IJIEKTPOJIUTOM, HMeeT (popmy.ry:
1) NaOH 2) NaCl 3) (CoHs),0 4) CH;COOH
A-6. Han0oJiee CHIIbHBIM 3JIEKTPOJIUTOM SIBJISICTCH:
1) HF 2) HNO3 3) H3PO, 4) HCOOH

A-7. Cymma k03¢ GPUIHEHTOB B COKPAIEHHOM HOHHOM YPABHEHUH

B3aI/IMOIIel7[CTBI/ISI 1 MoJb I'HJIpoKCcuia MuHKa € 2 MOJIb COJISIHOM KHCJIOTBI paBHa:

17 2)5 3)6 4) 4.
A-8. Koappuuuent nepen GpopmyJioi OKUCIUTEISI B YPABHEHUH PeaKIUN
NHs + O2=N2+3H20 pasen:
11 2) 2 3)3 4) 4.
A-9. Illes10YHYI0 peakuIo cpeabl UMeeT BOJAHBII pacTBoOp
1) cynbdara anmoMuHus 3) cynbdata HaTpUS
2) cynbdata Kamus 4) cynbduta HATpHS.
A-10. I'a3000pa3Hble BemecTBa OYAYT BbIAEJASATHCSA HA KaTO/Ae U aHOAe NIPHU
3J1eKTpoJiu3e BoaHOro pactBopa: 1) AgNO; 2) KNO3 3) CuCl,
YpoBennb «B».
B-1. YcTraHoBuTe COOTBETCTBHE MEKIY COCTABOM COJIM U Peakuuen cpeabl eé

pacTBopa:

Coib Cpena
1.HuTpat Hatpus A) xucnas
2.cynb(aT afOMUHUS b) nelitpanbHas
3.cynbdu Kamms B) menounas
4.optodocdat Hatpus

B-2.. YcraHoBuTE COOTBETCTBHE MY NCXOAHBIMH BEIIECTBAMHU U KPATKHUM
HOHHBIM YPABHEHHEM HUX B3aUMO/IeHCTBUS:
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HCXOAHBIC BCIICCTBA KpaTKOC€ NOHHOC YPAaBHCHHUC

1.Cu (NOg3); +KOH = A) Cl-+ Ag" = AgCl
2.ZnCl, + AgNO; = B) Ba2" + SO, 2 = BaSO,
3.CaCl, + K,CO; = B) Cu?* + 20H-= Cu(OH),
4.BaCl, + H,SO, = F) Ca?* + CO; 2= CaCO;

J1) Zn?** + 2NO3 ~ = Zn(NO3),
E) H* + ClI" = HCI
B-3. Kak Ha3bpIBaIOTCsl BelleCTBA, BOJHbIE PACTBOPbI KOTOPbIX, HE MPOBOIAT
JIEKTPUYECKHUA TOK (HANTKIIMTE TEPMHH BO MHOK€CTBEHHOM 4YHCJI€)?
B-4. 3annmure Ha3BaHMe BelleCTBa, KOTOPoe 00pa3yeTcsl B pe3yJibTaTe peaKkiun
Ni t

B-5. Ucnoab3ysi MeTO/1 3JIEKTPOHHOTO 0aJIaHCca, COCTABbTE YPABHEHHE PEeaAKIIHU.
YKkaxurTe OKUCIUTE]Ib H BOCCTAHOBHUTEIb!

K>S + KoMnO4s+ H,O=S + MnO, + .....

YpoBenb «C».

C-1. Hanuure ypaBHeHNs peaKkuuii, IPOTEKANIUX HA KATOAe U aHO/e, U o01Iee
YPAaBHEHHE 3JIEKTPOJIU3a BOJHOI0 PACTBOPA HOAU/IA KAJIUSl HA HHEPTHBIX
3JIEKTPOAAX.

C-2. Cmemasm 10 % -Hblii pacTBOp cepHOil KUCJa0ThI Maccoii 50 r u 10 % -Hbii
pacTBop ruapoxkcuaa Hatpus Mmaccou 100 r. Kakasi cosib o0pa3yercs U KakoBa eé
macca?
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Kontpoabnas padora Ne3 no reme «HemeTrawibi»,

Hean: paboTsl siBIIsETCS MPOBEPKA 3HAHMM 110 TeMe « HemeTaibly, cTeneHb
MOJTOTOBJIEHHOCTH Y4alIuxcs K ciaue sk3ameHa. B pabore paccmarpuBaroTcst HE
TOJIBKO BOTIPOCHI, CBS3aHHBIE C XUMUYECKUMH CBOWCTBaMH, HO U CTPOEHHUE aToMa,
OKHUCJIUTENBHO - BOCCTAHOBHUTEIIbHBIE MIPOLIECCHI, pEaKIIMM MOHHOT'O 0OMEHa,
TreHETHYECKasi CBA3b, a TAKKE PEIICHUE 3a]1a4 Ha pa3HbIe TUIIBI.

Ha Beimoninenne pa6otel otBoguTcst 40 MuHyT. TekcToBasi KOHTpOJIbHAs paboTa
cocTouT U3 12 3aaHuii pa3HOro YPOBHS CIIOKHOCTH.

Tun ypoka: KOHTPOJIb U KOPPEKLINSI 3HAHUM.

Oo6opynoBanme: 1Ba BapuaHTa TEKCTa KOHTPOJIBHOUM pabOTHI.

®opMma padorTa: HHIUBULYAIbHAS;

Kpurepun onenuBanus.

3a 3a0anus wacmu A - 6 6ani0B (1o 1 6armty 3a KaXKa0e 3aJaHue);

3a 3a0anus wacmu b — S 6a10B:

- 3aganue Nel- Bcero 3 6amma (36 - Bce BepHbIe, 20 — oj1Ha omnOKa, 1- 1Be OIIMOKH);
- 3aganne No2 — Bcero 2 6ama (20 - Bce BepHble, 10 — oHa omunbKa);

3a 3a0anus wacmu C — Bcero 14 6anoB:

- 3ananue Nel- Bcero 3 Oamta (mo 1 Gayty 3a - IpaBUIIbHO BBHICTABJICHHBIE CTEIICHU
OKHCJICHUS, BEPHO OIPENIETICHbI OKUCINUTEIb U BOCCTAHOBUTENb, BEPHO COCTABIIEHO
ypaBHEHHUE );

- 3aganne Ne2 — Bcero 3 6ama (1o ogHOMY OaJlTy 3a — COCTaBJIEHHOE YpaBHEHUE,
MIOJIHOE MOHHOE U COKPAIIEHHOE HOHHBIE YPABHEHUS );

- 3aganne Ne3 Bcero 40 — o 10 3a npaBWIIBHO 3alIMCAHHOE YpPABHEHUE.

- 3aganue Ned Bcero 4 Gania.

OTBeT NpaBUIIBHBIN U MTOJHBIA, COAEPKUT CIEAYIOIIMNE JIIEMEHTHI:

- IPABUJILHO 3aITMCaHbl YPaBHEHHUS PEAKIIM, COOTBETCTBYIOIINX YCIOBHIO 3aJJaHUS;
- IPaBWJIBHO TIPOM3BEICHBI PACUETHI, B KOTOPBIX HCIOIB3YIOTCS HEOOXOIUMBIE
(u3nyeckue BeIUYUHbI, 3aJJaHHbIE B YCJIOBUX 3aJaHUS;

- IPOJIEMOHCTPUPOBAHA JIOTUYECKU 0OOCHOBAHHAS B3aUMOCBA3b (PM3UUECKUX BEJIUYHH,

Ha OCHOBAHHUH KOTOPLBIX IIPOU3BOIAATCA PACUCTEI,

- B COOTBCTCTBUHU C YCIOBUAMU 3adaHHA OIIPCACICHBI HCKOMAA (I)I/IBI/I‘-IGCKaH BCIINYHMHA,

Bcero 25 6a10B

IIIxana o1eHoK:

22-25 0amnos - «5»

17-21 6ammoB — «4»

13-16 6ayu1oB — «3»

MeHee 13 6aJioB - HEeYIOBJIETBOPUTEIHHO.

OTBeETHI.
Yacts A
1 2 3 4 5 6
B-1 r 0 B a B 0
B-2 0 r 0 a 0 0
Yacrp B
B-1

48



3amanue Nel 1424
3amanue Ne2 244
B-2

3aganue Nel 3415
3amanue Ne2 231
Yacts C

3aganue Ned

B-1 80%

B-2. 80%

KontponbHas paborta o reme «Hemeramnsi» 11 kinacc. Bapuant Ne 1
Yacrs A Tect
1. Jlo 3aBepuieHNsi BHEIIIHET0 JHEPreTHYECKOT0 YPOBHS He XBATAET OJHOI0
3JIEKTPOHA 3JIEMEHTY:
a) ceneHy; 0) HATpHIO; B) OOpy;  I) BOZOpOLY;
2. CTeneHb OKMCJIEHHUS a30Ta B XJIOpH/Ie AMMOHHMS COOTBEeTCTBYeT: a) +3; 0) -
3; B)t4; r)-4
3. Boub1uii paanyc nMeeT 3JIeMeHT: a) KUCIIopod; 0) a30T; B) yriaepo; T) hTop.
4., YkauTe HEMeTAJJI ¢ AaTOMHBIM THIIOM KPHCTA/LUIHYECKOH pelieTKu:
a) KpeMHuil; 0) iox;  B) KMCIOpoA; T) OpoM.
5. YkaxkuTe napy coeJuHeHH, KOTOPbIe OTHOCATCS K KHCJIOTHOMY H
Hecosieodpasyomemy okeuay: a) B.Osu CO,;;  6) NOum CO; B)COwm
N203; F) SOz )51 803
6. A3otr mmeet BasienTHOCcTH: Q) IVuV; 6)IVulll B)VIulll; r) VLV,
Yacrs B
1. YcTaHoBHTE COOTBETCTBHE MEXKIY PearupyomnuMi BelecTBAMU U MPOAYKTaAMH

PE€aKIUH.

Peaeupyiomue eeuiecmed HpoayKl’l/lbl 83auUMO0elicmeust
A) Ca(HCO3), + Ca(OH), = 1) CaCOsu H,0

B) Ca(HCO3)2 + HN03 = 2) CaCOe,, HQO, C02

B) Ca(HCO3)2 = 3) Ca(NOe,)z u H,O

F) CaCOs;+ HNO; 4) Ca(NOe,)z, H,0, CO,

5) CaC03, Hz, C02
2. YcTaHOBUTE COOTBETCTBHE MEKAY CXeMoii peakuuu v popmyJioii BelecTna,
KOTOpOE SABJIAETCS B 3TOM PeaKui BOCCTAHOBUTEJIEM.

Cxema peakyuu @OPMyﬂa 60ccmaHosumelii
A) Cl, + KOH = KCl + KCIO; + H,0 1) KOH
E) H,O, + I, = HIO3 + H,0O 2) Clz
B) Cl+1,= 1,Clg 3) H,0,
4) 1,
Yacts C

st BoimosiHeHust 3axanus 1-2 yactu C ucnosib3yire cieAylOIINi NepeYyeHb
BECLIECTB:
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['uapokcun KambpIs, HUTpAT MarHusi, IepMaHraHaT HaTpusl, COJISTHAsT KUCIOTA (xomn),
WOTUI KaJIUsI
3aganue 1. VI3 npeanosxxeHHOTO MepedHs BRIOSPUTE BEIIECTBA, MEXTY KOTOPBIMH
MOJKET MPOTEKaTh OKUCIUTEIIEHO-BOCCTAHOBUTENbHAS peaKiysl. B oTBeTe ykakuTe
TOJIBKO OJTHY OKHCIIUTEIbHO-BOCCTAHOBUTENbHYIO peakiinio. COCTaBbTE AJIEKTPOHHBIH
OasaHC, YKaXUTE OKHCITUTENb U BOCCTAHOBUTEIb B ATOW PEAKITHH.
3apanue 2. V3 npenio)KeHHOTO TIEPEYHs BRIOGPUTE BEIIECTBA, MEXKTY KOTOPHIMHU
MOJKET MPOTEKATh PeaKIMsi HOHHOTO 0OMEeHa. 3aluIINTe MOJIEKYJISIPHOE, MTOJIHOE,
COKpAIIICHHOE YPAaBHEHUSI TOJIBKO OJHOM M3 BO3MOXKHBIX PEAKIUU.
3apanme 3. K pacTtBopy HUTpaTa KajabIus 100aBWIM pacTBop docdara HATpHS.
BrimaBmmii ocaok OTACIHIN, BEICYITHIN W MPOKAIMIHA B PUCYTCTBUU YTJIepoa U
okcua KkpemHuus. [lorydeHHOe Mpu 3TOM ITPOCTOE BEMIECTBO PACTBOPHUIIH B
KOHIICHTPUPOBAHHOM PaCTBOPE a30THOM KHUCIIOTHI, IPH 3TOM BBIICIUIICS OYpHBIi ras.
[TomrydeHHBI OyphIii ra3 TOTIOTHIIM PACTBOPOM THIPOKCH A Oapusl.
3aganme 4. Cmech KpeMHUs U Cepbl Maccol 21 T 06padoTanu u30bITKOM
KOHIIEHTPUPOBAHHOT'O PAaCTBOpA TUAPOKCH A Kalnd. B pe3ynbTaTe peakiuu BbIIeIUICS
BOJIOPO/I B KOJIMYECTBE, TOCTATOUHOM 1t BoccTaHoBIeHus 32 T Fe;03 1o amomMuHus.
Onpenenure MacCOBYIO JOJI0 KPEMHHS B CMECH.

KonTpoabHas padora «MeTaaabn»

Al. AToM Haubosee akTUBHOTO METaJlJIa UMEET JIEKTPOHHYIO KOH(DUTYpAIUIO
1) 1s%2st 3) 1s225%2p®3s23p°4st
2) 1s225%2p%3s? 4) 1s22522p°3s23p°30d1%4s24p55s!

A2. BrICIIyt0 CTETIeHb OKUCIEHHS XpoM MposiBisieT B coequrennu 1) CrCl; 2) Cr,O3
3) K,Cr,0Oy 4) CI’(OH)Z

A3. BepHbl 11 ClIEAYIOIIHNE CYKICHHS O )Kee3e?
A. XKene3o BoO BCEX COCTMHEHUSX MPOSIBISIET CTETIEHb OKUCIICHUS +2.

b. Kene30 B XUMHUECKUX PEAKLMAX ITPOSBIIET CBOMCTBA BOCCTAHOBUTEIIS.

1) BepHO TOBKO A 2) BepHO TOJIbKO b 3) BepHbI 00a cykaenus 4) 06a cyXaeHus
HEBEPHBI
A 4. BepHbl M CIIEIYIOIINE CYKIECHHS O KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTE?

A. KOHLIEHTpUpPOBAaHHAS CEpHAst KUCIOTa — CUJIbHBIN OKHCIIUTEb.

b. IIpu B3anmoaecTBUN MEAU ¢ KOHIEHTPUPOBAHHOW CEPHOMN KUCJIOTOU BBIAEISAETCS
okcup cepoi(1V).

1) BepHO TONBKO A 3) BepHBI 00a Cyx)AeHUs

2) BepHO TOJBKO b 4) 06a cy>KIeHuUsl HEBEPHBI
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AS. I'unpokcua xpoma(lll) sBnsiercs

1) kucnoroit 2) ocHoBaHueM 3) aM(OTEPHBIM COCTUHEHUEM

A6. AMbOTEPHBIM U OCHOBHBIM OKCHUJIAMU COOTBETCTBEHHO SIBIISIIOTCSA

1) Na,O u CO, 2) A|203 u CrOs 3) Fe,Os; u Li,0 4) A|203 u Cr
203

A7. CokpameHHoe noHHOe ypaBHeHue peakuun Cr3* + 30H™ = Cr(OH)s),
COOTBETCTBYET B3aUMOICUCTBUIO

1) xpoma c Bogoit 2) oxcuaa xpoma(lll) c Bogoit

3) okcuaa xpoma(lll) co menousto 4) xnopuaa xpoma(lll) co menoupto

B1. Pa3z6aBnenHas cepHast KUCIOTa B3aUMOJICHCTBYET

1) c okcuaom Oepumnus 3) TUTAaHOM U XPOMOM
2) ¢ xjpopuioM dapust 4) ¢ oxcuaom xene3a(lll)
5) ¢ ruapoxcuaom xpoma(lll) 6) c MarHueM

B2. YcraHOBUTE COOTBETCTBUE MEXKAY HCXOIHBIMU BEMIECTBAMU M MPOJTYKTAMH UX
B3aUMOJIEUCTBUA.

1) HNO3p336 + Cu A. CU(NO3)2 + NO, + H,0
2) HNO3K0HH + Cu b. Cu(N03)2 + H,0O

3) HNO3; +Cr,03 B. CI‘(N03)3 + H,0O

4) HNO; + CuO I'. Cu(NO3), + NO + H,0

B 3. Onpenenute BbIX0 MPOAYKTA PEAKINU, €CIU NpH okuciaeHuu 102.4 r menu
U30BITKOM KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI ObLIO moyueHo 230,4 r cynbdara
Menu (2).

B4. O6bem Bomopoaa (H. y.), BBIICISIONIETOCs MPU B3aUMOICHCTBUM CEPHON KUCIIOTHI C
10 r xenesa, cogepxaiiero 5% npuMecH, paBeH T

C1. cnonb3yst METOJI DJIEKTPOHHOTO OajlaHca, CocTaBbTe ypaBHeHHE peakuuu TI1Cl, +
...= MgCl; + .... Onpenenurte OKUCIUTENIb U BOCCTAHOBUTED.

C2. Hanuimre ypaBHEHUS PEAKIIHiA, C TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBHUTD
cienyromue npespanicaus: Fe — FeCl, — FeCl; — Fe(OH) 3

i !
¢ Fe, O3
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