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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa 1o XuMHM Ha YPOBHE CPEJHETO 00IIEero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa o1 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (eaepanbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoir ®exepanuu, peagu3yOMIX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPaMMbl, M OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3padOTKe MpOrpaMMbl 1O XHUMHH, K ONpPEICICHUI0 o00Iei
CTpaTeruy oO0y4eHus, BOCIIMTAHUS U PAa3BUTUS O0yYaroIUXcs CpeACcTBaMU y4eOHOro mpeamera
«Xumusi» mas 10-11 xnaccoB Ha 06a30BOM YPOBHE COCTAaBUJIM KOHLENTYaJbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJeH, COJIep)KaHMs, pPe3yJbTaTOB OOyuYeHHs U
TpeOOBaHUI K YPOBHIO OJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, [OJy4yaeMO€ BBIIYCKHUKaMH  001eo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepILIAIOIIMM 3TalloM pealu3alidi Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMUYECKOro o00pa3oBaHUsA. IJTU ILIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLICH KYyJIbTYpbl
YeJIOBEKa, a TaKK€ ODKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
npupoaHOl cpene. Peanusyercst xuMudyeckoe oopa3zoBaHrue 00YyJarOIUXCs HA YPOBHE CPEIHEro
ob1rero ob6pa3oBaHusl CPeACTBAMH Y4EOHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U TOCTPOEHUE
KOTOPOTO ONpeZeNeHbl B MporpaMMe MO XHMHUHM € Y4YETOM CHEIM(PHUKM HAyKM XUMHUH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXKe ¢ y4ETOM OOIIHMX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyi0 pojib B COBPEMEHHOM
UBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MarepHalbHON KyJbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOT'O MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS]
00 OKpy: KarolleM MUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKa, KOTOPOoe GOPMUPYETCS B XUMUU
Ha OCHOBE NOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYIKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3HU
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU MPUMEHEHUSI.

TecHO B3auMOJEHCTBYST € JIpYTMMH €CTECTBEHHBIMM HayKaMM, XHMHs CTaja
HEOTHEMJIEMON YacThl0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCJIOBHEM YCIELIHOTO Tpyaa
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUsl KaK HayKa cO3MJaTelbHasl, Kak Hayka
BBICOKMX TE€XHOJIOTUI HaIlpaBJIeHa Ha PELIeHUE II00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YeJI0OBEYECTBA — CBHIPbEBOM, HJHEPreTHUecKOi, MNHUIIEBOM, SKOJIOrMYecKod Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBMM ¢ 0OOUIMMM LEISIMM M TMPHHLIMIAMH CpelHEero oOIiero obpa3oBaHuUs
conepkanue npeamera « Xumus» (10—11 kmaccsl, 0a30BbIi ypOBEHb N3YUYEHHS) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaromMXcs, HEOOXOAUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMa,
IPOI0IDKEHH 00pa30BaHUs B Pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XMMHUEH.

CocraBnsromuMu  peaMera «XHUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHU» U «O0IIas ¥ HeOpraHMYECcKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUsI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUH M0 HEOPraHMYECKOW XUMHUHU (C BKJIIOUECHHEM
3HaHUHU U3 0o0UIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUE NaHHOW CHUCTEMbI 3HAHUN
IpU M3YYEHHU MpeaMeTa o0ecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS] BCEro MHOroooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa conepxaHus KypcoB — «Opranuueckast XuMmus» u «OO1iast 1 HeopraHu4ecKas
XUMHS» cPOpMUpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYECHHUIO
yuyeOHOro Martepuaja M oOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUM O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMblX B Kypce BELIECTBaxX HAOTCA B PAa3BUTUU — OT YIJIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COCIMHEHHMH. B Kypce OpraHm4eckoil XMMHHU TMOIYy4aroT
pasBUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOH CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM yTIJIOM 3peHHUs B mpeaMeTe «XuUMus» 0a30BOT0 YPOBHS pPacCMaTpPHUBACTCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas ¥ HeopraHuyeckas XUMHUs» OOyUaIOIIUMCS MPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX TMO3UILIMM,
riIy0Xe MOHATh HCTOPUYECKOe H3MEHEeHHE (YHKIMM 3TOro 3akoHa — OT oOoOiarouiei 1o
00BSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHUH, a TAKXKE 0 XUMUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononsserca B Kypcax 10 m 11 kimaccoB 2neMeHTaMM — COIEp)KaHUS, HMEIOINUMU
KyJIbTYpOJIOTHUECKUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aMMOCBA3M XMMHH C JPYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K IMpoIeccy
TBOpYECTBA B 00JACTU TEOPUHM U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOsaemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYyaJIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B 1menom coaepkaHue
yueOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPMEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi IOHUMaHUS (PUIOCO(PCKUX UAEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMM (akTaMH M TEOPETHUECKUMH MPENOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIsieM, a Takke MpodiieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mnmaHe pemenus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALUU  OOYyYarolIMXCs
IPUHSTHIE MPOrpaMMON IO XUMHUHM TMOAXOAbl K OINPEACIEHUIO COJEPKaHUS U TOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (GOpMUPOBAHHE YHUBEPCATIbHBIX yUEOHBIX JEHCTBUN, MMEIOIIMX
6a30Boe 3HauUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEICHUs MPpobeM, MOUCKa, aHaIu3a U
o0paboTku uHPOpMaAIUK, HEOOXOMUMBIX JJsi NPUOOPETEHHs] OMbITa MPAKTUYECKON U
HCCJIE0BATEIBCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakTuke npenojsaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpelHero oomiero oOpa3oBaHMs, TMpPU  OMNPEAETICHUH  COJep)KaTelbHOU
XapaKTepUCTUKU IIeJied M3y4yeHHUs MpeAMeTa HamnpaBiIeHHEM I[E€PBOCTENEHHON 3HAYUMOCTU
TPaOUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUECKOW HAyKHM Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUA, INMPAKTUYECKOW JEATCIBHOCTH YEIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPECIICHUIO LIENIeH N3YUYECHHUS ITPEIMETA SBJISICTCS BIIOJIHE OIIPABJAHHBIM.

CorynacHO JaHHOM TOYKE 3pEHUs IVIABHBIMM LIEJIIMHU HU3Y4YeHHUs IpeaMmeTra «XHMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:



dbopMUpOBaHHE CUCTEMBl XHMHUYECKUX 3HAHUN KaK BaKHEHIICH COCTaBISIONIEH €CTECTBEHHO-
HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIEKAT KITFOYEBBIC MOHATHUS, (DyHIAMEHTaJIbHBIC
3aKOHBI M TEOPUM XHMHH, OCBOCHHE $3bIKA HAyKH, YCBOEGHHE M IOHMMAHHE CYIIHOCTH
JOCTYIIHBIX O0O0OOIIEHHI MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C MCTOpHEH UuX
pa3BUTHUS U CTAHOBJICHMUS,

dbopMupoBaHHEe W pa3BUTUE NPEJCTABICHUA O HAYYHBIX METOJaX IO3HAHUS BEHIECTB H
XUMHUYECKHX PEeaKluid, HEOOXOMUMBIX JJisi MPUOOPETCHUS YMEHUW OPHUCHTHPOBATHCS B MHPE
BEUIECTB M XUMHYECKHX SIBJICHHUH, HMEIOIIUX MECTO B NPUPOJIe, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

pa3sBUTHE YMEHUH M CIIOCOOOB JEATEILHOCTH, CBS3aHHBIX C HAOMIONEHHEM U OObSICHEHHEM
XUMHYECKOT0 AKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUIT O€30M1aCHOT0 OOpaIeHHs C BELIECTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTUKA LI€JEH U 3a7a4 U3y4eHUs MpeiMeTa B
porpaMMe Mo XMMHHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B CHCTeME cpeaHero oOmiero ooOpaszoBanus. CeromHs B MPENOJAaBaHUU XUMHUHU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OO0yuyeHus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBINYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHu3allvu,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUM W MPUMEHEHHS WX B PEAbHOW KU3HU ISl PEUICHUs
MPAKTUYECKHX 3a7au.

B cBa3u ¢ »TUM TpH H3Yy4YCHHH TpenMera «XHUMHs» JTIOMHHUPYIOIIEEC 3HAYCHHUE
PUOOPETAIOT TaKue 1IeNU U 33/1a4H, KakK:

ajgantauus oOydYarolIMXCsi K  YCJIOBUSM JUHAMHUYHO  pPa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIJIEKTYadbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K caM00Opa3oBaHHIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHSTUIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHue y O0OydYaroIIMXCSl KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJIS PA3TUYHBIX BUJOB JEATEIBHOCTH: PEIICHUs Mpodiem,
MOMCKA, aHaimu3a W 00paboTku WHGOpPMAIUU, HEOOXOTUMBIX JUIsi MPUOOpPETEHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe JJI1 OLEHKH C
MO3UIUI IKOJIOTNYECKO 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MTPOLIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE MO3HABATEIIHLHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CITOCOOHOCTEH
00y4JaromuXcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA M0 XUMHH B
COOTBETCTBUU C )KM3HEHHBIMU TOTPEOHOCTSIMH, UCIIOJI30BaTh COBPEMEHHBIC HH(POPMAIIIOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHaln3a y4eOHOW U Hay4YHO-TIOMYJISPHONM HH(DOPMAIIUA XUMHUYECKOTO
COJIepKaHus;

dbopMUpOBaHUE U Pa3BUTHE y O0YUYAIONIUXCS ACCOIMATHBHOTO U IOTUYECKOTO MBIIIIICHUS,
HaAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcsi yOexXIEHHOCTM B TYMaHHUCTHUYECKON HaIpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pEHIEHWH THo0alnbHBIX  MPOOJEeM  palloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpCcOB M COXpPaHEHUs MPHUPOJHOTO
paBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K TPHUPOJE U CBOEMY
3I0POBBIO, & TAK)KE MPUOOPETEHUSI OIBITA MUCIIOJIB30BAHUS TMOJYUYCHHBIX 3HAHUW U1 TIPUHSTHUS
TPAMOTHBIX PEUICHUHN B CUTYyaIUsX, CBI3AHHBIX C XUMUUYECKUMHU SIBIICHUSIMU.

B ydeOHOM maHe cpemgHero obmiero oOpa3oBaHUs MpeaMeT « XUMHs 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMETHON 06macTn « ECTeCTBEeHHO-HAYYHBIE TIPEIMETHD.

OO61iee yucio yacoB, OTBEAEHHBIX U U3YUYEHUS XUMHUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmiero obpaszoBanusi, coctaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEPKAHUE OBYYEHUA

10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckue OCHOBbI OPraHUYeCKO XUMHHU

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIyYCHUU
HOBBIX BEILIECTB U MaTepHuaioB. Teopus CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BeENIECTB. | OMoiorus,
n3oMepus. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[lpencraBaenne o  kiaccuukanum  OpraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUN (cucreMaruyeckas) W TpPUBHAJIbHbIE Ha3BaHUS BaKHEHIINX
IIPEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUEHUS BEIIECTB U MX MPEBPALICHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIECIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB IPU HAarpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHUs |
TOpEHUs ), HaX0XACHNUE B IPUPOJIE, TIOJTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTWIEH U MPONWIEH — MpOCTeHIIne
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHMHYECKHE CBOMCTBA (pEaKkIMH TUIAPUPOBAHHS,
raJloreHUpPOBaHUS, TUAPATALUHU, OKUCIICHHS U IOJIMMEpHU3alluN ), TOJyYeHHEe U IPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u metunOyraguen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noauMepusanun). [lomyueHre CHHTETHYECKOT0 KayuyKa U Pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
POCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakuuy rMIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHMSI ), IOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHYECKHE CBONCTBa (peakLuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJIYUYEHHE U IpUMEHEeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJyYeHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJIEBOJOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuponHble UCTOYHUKHU YIIIEBOAOPOJOB. [IpuponHblil ra3 u nmomyTHbE HE(TAHbIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. Crocobbl mnepepaboTku He(TH: TeperoHka, KpeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), mupoau3. [IpoaykTel nepepaboTku He)TH, UX MPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ MPOYKThI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YYEHHs BEIIECTB M UX NMpEBpallleHU: 03HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Koyutekuuu «HedTs» 1 « Yoy, MoaeIupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE IPAKTUYECKOW pPabOThI:
MIOJTy4Y€HHUE ITUIIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Boruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBAa MJIM NPOAYKTa pEaklMHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB MJIM IPOAYKTOB PEAKIIMH).

Kuciopoacoaep:kammue opranndeckue coelMHeHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (U3UYECKUE U
XUMHUYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJlaMH, TajJoreHOBOJOPOJIaMH, TOpPEHHE),
IpUMeHeHHe. BogopoaHble CBSI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBHE METaHOJIA U 3TaHOJIa
Ha OpraHU3M Y€JIOBEKa.




MHoroaTomMHble CHMPTHL. OTUICHIVIMKONb W TIHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CHMpPTHI). JlelicTBUE Ha oOpraHu3M desjoBeka. llpumeHeHue riuuepuHa u
STUJICHTJIUKOJISL.

@deHos: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anbnerugpl M kemonwvl. DopManbIeruj, aueTaubAerH]l: CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOMCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIIEHMS, KAaYECTBEHHBIE pEAKLIMH),
HOJIyYeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAst M YKCyCHast KUCIIOTHI:
CTpO€Hue, pU3NUECKue U XUMHUYECKUE CBOICTBA (CBOWCTBA, O0LIME I KJlacca KUCIIOT, peaKIusl
TepudUKaMK), TOoNyueHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. 'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYraeBoJbl: cocTaB, KiacCU(pUKAIMS YTIeBOAOB (MOHO-, 1U- U Iojaucaxapupl). ['moko3a —
NPOCTEHIINKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PH3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcuoM Mmeau(ll), okucieHune amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIEHHE, OpOXKEHHME TJIIOKO3bl), HAXOXAEHUE B IPUPOJIE,
npuMeHeHue, Ouonoruueckas poib. Porocunrte3. Ppykro3a Kak U30Mep IIIHOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kkpaxmasia U LEUTI0I03BL.
dusnyueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THJIpoJIn3, KadeCTBEHHAs PEaKkIMs C HOAO0M).

OKCHepUMEHTAJIbHbIE METOAbl W3YUYEHMs] BEIIECTB U MX MPEBpalleHM: NpOBEACHUE,
HaOJIoIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KadeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcuaom wmenu(ll)), MHOroaTroMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ rugpokcuaom meau(ll)), ampaernnoB (oxucieHue
aMMHUauHbIM pacTBopoM okcuna cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
Kpaxmaja C HOJOM), HpPOBEAEHUE TMpPaKTHUYECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agadu.

Bblunicienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA HJIM MPOJYKTa PEAaKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3oTcozeprkaliiue OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTEI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha NpuMepe IMLMHA). buonoruyeckoe 3HaueHHe
amMuHOKUCIOT. [lenTumsl.

benku kak mpupoaHbIE BBICOKOMOJEKYJIApHBIE coenuHeHus. [lepBuuHas, BTOpuUYHas U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWMCTBa OEIKOB: TUAPONIM3, IeHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

OKCrepuMEHTAIbHbIE METOJIbl M3YUYEHHs BEIIECTB M WX MPEeBpaLeHUI: HaOoeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OeNKOB INpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoieKyIsIpHBIEC COeTUHEHHS

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJIEKYJISIPDHBIX COEIMHEHWH: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMHU, CPEOHSAS MOJIEKyJspHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH — NOJIMMEpU3alis U NOJUKOHICHCAIUS.

OKCHEpUMEHTAJILHBIE METOJIbI M3YUYEHHsI BELIECTB M UX MPEBPALLEHUIN: O3HAKOMIIEHUE C
0o0pa3laMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

MexrpeamMeTHbIE CBS3H.



Peanu3zanust MexXnpeaMETHBIX CBS3EH MPU MU3yYEHUU OpraHudeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHHA, TaK U
TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMU JIJISI OT/ICIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmme ecTecTBEHHO-HAYUYHBIC TOHSATHS: SBICHHE, HAy4YHBIA (DaKT, TUMOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CUHTE3, KIACCU(PUKAIMS, TEPUOJUIHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

®dwusuka: Marepus, YHEPTUs, Macca, aToM, AIEKTPOH, MOJIEKYJa, YHEPIeTUIECCKUN YPOBEHB,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPCHUSI.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCIIKH, YTIICBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHOJOoTHsI: HUILEBbIC MPOAYKThI, OCHOBBI PAIlMOHAIBHOTO TTUTAHUS, MOIOIIHE CPEIICTRA,
JICKAPCTBEHHBIC U KOCMETHYECKHUE MPENapaThl, MAaTCPHaIbl M3 HCKYCCTBEHHBIX H CHHTETHYCCKHUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue ypOBHH, MOIYPOBHU. ATOMHbIE opOHTany, S-, p-, d- anemeHTsl. OCOOCHHOCTH
pacrpeneneHust SIEKTPOHOB M0 OPOUTAISAM B aTOMaxX 3JIEMEHTOB MEPBBIX UYETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XUMHYeCKuX dsieMeHToB [ .
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepmonmyeckold CHUCTEMBI XMMHMUYECKHUX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
[0 TPpyIIaM U rnepruojam. 3HaueHHne NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAyKU.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuAbl XUMHYECKOW CBsI3U (KOBaJEHTHAas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM U JTIOHOPHO-aKLENTOpHbIN). BonopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpULATENIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MONEKYJISIPHOIO M HEMOJIEKYJIIPHOIO CTPOECHMSI. 3aKOH ITOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAIIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTne 0 AucnepcHbIX cucreMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOpBL. MaccoBas A0S
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranmdeckux coenuHeHud. HomeHkiatypa HeopraHMYecKHX
BEIECTB. ['eHeTHuyeckas CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANUX K Pa3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHYECKUX pEakIUii B HEOPraHWYECKOH U
OpraHNYECKOM XMMHUH. 3aKOH COXPAHEHHs MACCHl BEUIECTB, 3aKOH COXPAaHEHHUs U MPEBpALICHUS
OHEPIUHU IIPU XUMUYECKUX PEaAKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3IMyHbIX (pakTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoOBecHe. DaKTOpBI, BIMAIOIIAE HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [larensbe.

OnexTponuTtnyeckas aucconuanus. CuibHbIe W ciadble 37eKTpoauTsl. Cpena BOIHBIX
pacTBOPOB BEILIECTB: KUCJasi, HEUTPAJIbHAS, IEJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTAJIBHBIE METOMABl M3YyYEHHUS BELIECTB M WX IPEBPALICHUN: NEMOHCTpaLus
tabmun «llepuoamueckas cucrema xumuueckux snmemeHToB JI. VM. MenneneeBa», u3ydeHue



MoOJeNIed KPUCTAUIMUECKHX PEmETOK, HAOMI0eHHe | OMNHCaHWUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3floKEHHE MEpPOKCHAAa BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHJIMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BiusHue pa3nuyHbX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU pEaKIUM».

Pacuérnbie 3a1aun.

Pacuérpl Mo ypaBHEHUSAM XUMUYECKUX PEAKLIHM, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHATHUS «MACCOBAs JI0JIS BEILIECTBAY.

Heopranuveckasi xumust

Hemeramnbl. Ilonmoxkenue HemeramioB B Ilepuonnueckoi cUCTEME XUMHUYECKHUX
anementoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DuU3MUECKHE CBOMCTBA
HEMETAIUIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepbl, hocdopa u yriaepoaa).

XHUMHYECKHUE CBOMCTBA BaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHUM (OKCHIO0B, KUCIOPOACOAEPKALTUX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJLIOB U UX COCIUHEHUM.

Meramnel. [lonoxenue metaioB B [lepuoandeckoi cucremMe XMMUYECKUX 3J1eMeHTOB /1.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS JJICKTPOHHBIX 000JIOUYEK aTOMOB MeTauioB. OOmue
¢duszuueckue cpoiicTBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXMMHUYCCKHH Psijl HANPSKECHUN
METaJlIOB.

XHWMHYECKHE CBOWCTBA BAKHEHUINIMX METAJUIOB (HATPUH, KaJWi, KajabIlMd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTaluioB. [IpruMeHeHre MeTamioB B ObITY U TEXHHKE.

DOKCIEpUMEHTAIbHBIE METOJIbl HW3YUYEHHUS BEIIECTB U HX TMPEBPAIICHUN: HU3YUCHHUE
KoeKuuu «MeTamapl U CIJIaBbl», OOPa3IOB HEMETAJUIOB, PEIIeHHWE SKCIEePUMEHTAIBHBIX
3a/7a4, HaONIOJIEHWEe W  OINKMCAaHWE JIEMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoOJIeHiCTBME TUAPOKCUIA ATIOMUHUS C PACTBOPAMHM KHUCIOT M IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3agadu.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO WM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 YUYacCTBYIOIIMX B PEaKIMM BEUIECTB, pacuérhl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUA 4 KU3Hb

Ponp xumun B 00€CTICUeHHH YKOJIOTHYECKOM, YHEPTETUUECKON U TTUIIEBO 0€3011acHOCTH,
pa3BUTUU MeauLMHbL. [loHSATHE O HaydHBIX METOJaxX IMO3HAHWUS BEIIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBnenuss 00 OOmUX HAYYHBIX TMPUHIMUIAX [POMBIIIJICHHOTO TONyYeHUs
BaKHEUIITNX BEIIECTB.

UYenoBek B MHUpE BEUIECTB U MAaTEPHAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKW, CTEKJIO, KepaMuKa, MaTepuaibl I SJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEPAIbHBIC yI0OpEHUSI.

XuMHST W 3]I0POBBhE YEJIOBEKA: TMpaBHJIa HWCIOJIB30BAHUS JICKAPCTBEHHBIX IPETNapaToB,
npaBuiia 6€30MacHOTO UCIOIh30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpH M3ydeHUH OOIIel M HEOPraHUYeCKON XMMHUU B
11 kyacce oCyIIecTBIsCTCS Yepe3 MUCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSTHH,
TaK M MOHSTHH, SBJISIOUUXCS CUCTEMHBIMH JJIsi OTACNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO0mue ecTecTBeHHO-HAy4YHbIC TOHSTHS: HAYYHBIH (aKT, THIOTE3a, 3aKOH, TEOpPHs,
aHajgu3, CUHTE3,  Kiaccudukanus,  MEePUOAUYHOCTh,  HAOIMIOIEHWE,  DKCIIEPUMEHT,
MOJICJIUPOBAHUE, U3BMEPEHUE, SBJICHUE.



®usnka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOI,
paZoaKTUBHOCTb, MOJIEKYJIA, SHEPI€TUYECKUI YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorusi: knerka, opraHm3M, SKOcHCTeMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

Texnonorus: XUMHYECKas  MPOMBIIIJICHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTENIBHBIX MaTepHajoB, CeNTbCKOXO035HCTBEHHOE IIPOU3BO/ICTBO, nuIieBas
MPOMBINIIEHHOCTh, (papMalneBTUYecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpPHANIOB, 3JEKTPOHHAS MPOMBIIIJICHHOCTb,
HAHOTEXHOJIOTUHU.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pPe3yJbTaTaM OCBOCHHUS OOYYArOIIMMHUCS
IporpaMM CpeaHero ooiiero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
HayuyHo-mMeTonn4yeckoii OCHOBOW Uil pa3pabdOTKM IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS
IPOrpaMM CpeTHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUM C CHCTEMHO-JESTEIBHOCTHBIM IOAXOJOM B CTPYKTYype JIMYHOCTHBIX
pe3yJbTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmiero obpa3oBaHus
BBIJICJIEHBI CIIEAYIOINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOUIUMHCA POCCUHCKON Tpa’kAaHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH M CAaMOOTIPEICIICHUIO;

HaJInYMe MOTUBAIMH K 00yUeHHIO;

IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHHWH JIMYHOCTH HAa OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUECKUX TPATUIMN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOMIMXCSl PYKOBOJCTBOBATHCSI B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, HPUCYLUIMMH ILEJIOCTHOM CHUCTEME XMMHUYECKOTOo
o0Opa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS DKOJIOTMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LETH U
CTPOHTH )KM3HEHHBIC TIIIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUS TNpeAMeTa «XUMHsS» JAOCTHraloTcs B €IMHCTBE
yu4eOHOI M BOCIHTATEIBHOW JIEATEIIFHOCTH B COOTBETCTBHM C TyMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH M HJeajaMHd POCCHICKOro
TpaXJIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH W TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOLIMMHU TPOLIECCAaM CAMOIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOT'O CTAHOBIICHUS
JMYHOCTH 00yYaromuxcsl.

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS IMpenMeTa «XUMHUS» OTPaxaroT CPOPMHUPOBAHHOCTH
OBITa TIO3HABATEIBHON M TPAKTHYECKOW JEATETBHOCTH OOYYaIONMMXCS 10 pealn3aluu
NPUHATHIX B O0OIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOr0 BOCIIMTAHUS

0CO3HAHMSI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOIMOPSIIKY;

NPEICTaBICHUA O COLHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIWYHOCTHBIX OTHOILICHHNA B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEILHOCTHU MPH CO3JAaHUH YYEOHBIX MPOCKTOB,
pelIeHnr yu4eOHbIX U MTO3HABATENbHbIX 33/1a4, BHIMOJIHEHUH XUMUUYECKHX IKCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
IIpY aHAJIN3€ Pa3IMYHBIX BUJOB yUeOHOH NesATEIbHOCTH;

2) NATPUOTHYECKOI0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacJIEAUI0 OTE€YECTBEHHOM
XUMUU;

YBOXEHUsI K IPOLIECCY TBOPUECTBA B OOJIACTU TEOPUM U IMPAKTUUYECKOIO IPUMEHEHUs
XUMHH, OCO3HAHHS TOTO, YTO JIOCTHXKEHHUS HAYKU €CTh PEe3yNbTaT UIUTEIbHBIX HAOIIOACHUMH,
KPOMOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TIOCIEAYIOUIEM AaHAIIN3E
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSX COBPEMEHHOM OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYyalldd, CBS3aHHbIE C XWUMUYECKUMH SBICHUSMHU, U
IPUHUMATh OCO3HAHHBIE PEILEHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBbIE HOPMBI U
LEHHOCTH;

FOTOBHOCTH OLIGHMBAaTh CBOE IOBEJACHHE W IOCTYIKH CBOMX TOBApUINEH C MO3ULMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) dopMupoBanusi KyJbTypPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOTUMOCTU
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 37J0POBbIO;

coOirofieHus MpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMU
JKU3HHU U B TPYIOBOU JEATEILHOCTH;

MOHMMAHUA [EHHOCTH TPaBHJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTo
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B y4e€OHO-MCCIIEI0BAaTEIbCKOW JEATEIbHOCTH,
OOILIECTBEHHO IOJIE3HOM, TBOPUECKOI U APYTUX BUAAX ACATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIIEHUH MPaKTUYECKHX 3a/ad COLUaIbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHIO MPOQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYLy, JIOJSM Tpyia U pe3ybTaTaM TPyAOBOH A€ITEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAWBHUIYATbHOW TpPaeKTOpHH OOpa3oBaHMs,
Oynyueit npodeccuu U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11€71€CO00pa3HOro OTHOLICHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHMMAaHUS TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOIeM, BIMSHHS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbI;

0CO3HAHMsI HEOOXOMMOCTH HUCIOIB30BAHUS TOCTUKEHUN XUMHHU JJIs1 pellIeHHs] BOIIPOCOB
paloHaIbHOTO MPUPOIONOIB30BAHUS;

AKTUBHOI'O HENPUATHUS JEUCTBUM, MPUHOCAIIMX BpEI OKPYKAlOLIeW NMPUPOJHOM Cpele,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MPEeIIPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJIOTMYECKOM KyJIbTYphI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHsS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
IPOTHBOCTOATH HJICOJIOTHU XeMO(POOHH;



7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c()OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTUKH;

MOHMMAHUS CHEIU(PUKA XMMUU KaK HayKH, OCO3HaHUs ¢€ poiu B (OPMHUPOBAHUU
paIMOHAIBPHOTO HAYYHOTO MBIILICHHUS, CO3JaHUH IIEJIOCTHOTO MPEACTaBICHUS 00 OKPYXKaIoIEeM
MHpE KaK O €IMHCTBE IMPUPOALI M YEJIIOBEKA, B IMO3HAHUM NPUPOJIHBIX 3aKOHOMEPHOCTEH W
pEeIICHUH IPOOJIEM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JJIsi COBPEMEHHON IUBWIM3AIUU: B €
TYMaHUCTHYECKON HAINpaBJICHHOCTH M Ba)XKHOH POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KyJbTYpPBI, PEHICHUH TIO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecreYeHnH YCIOBHIA YCIIEITHOTO TPYAa U SKOJOTHYECKH KOM(POPTHOM KU3HU KKIOTO WICHA
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJOB IO3HAHHS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIL30BaTh MOMydyaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUs SIBICHUN OKPYXKAIOIIET0 MHUpa U MPOUCXOISIIIMX B HEM HM3MEHEHUH,
YMEHHS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIIBHO MCIIOJIb30BaTh XUMHYCCKUE 3HAHUS TSI PEIICHUS TIPOOIeM
B PEAIbHBIX KU3HEHHBIX CUTYaIIMIX;

HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOM AeSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHMIO HOBBIX 3HAaHMM 10O XHMHHM B COOTBETCTBUHM C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3nuuHbIX chepax mpodeccHoHaIbHOU
JIeSITEILHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS Yy4eOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBbIe N7 (HOPMHUPOBAHMS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCHUTUTHHAPHBIC
(MexXnpenMeTHbIE) OOlIeHaYYHbIE TTOHTHS, OTPAXKAIOIIKE LEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, HCCTIEI0OBaHNE, HAOMIOACHUE, U3MEPEHHE, YIKCIIEPUMEHT U JIPYTHUE);

YHUBEPCAIBHBIE y4ueOHbIe JNEUCTBUA (mo3HaBaTebHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), obecreunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpPaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroINXCs;

CIIOCOOHOCTh ~ OOYyYaIOIIUXCSI ~ KCIONBh30BaTh  OCBOCHHBIE — MEXIAMCIUILTHHAPHBIC,
MHPOBO33PCHUYCCKHUE 3HAHUA W YHHBCPCAJIBHBIC yqe6Hr,1e )IGﬁCTBHS[ B IIO3HABAaTEILHOU U
COLIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YIBTAThI OTPAXAOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

OB.Hal]eHI/le YHUBEPCAJIbHBIMHA y‘leﬁﬂbIMl/l MOo3HaBaATC/JIbHBIMU I[CﬁCTBPlSIMP[Z

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO  (OPMYJIMpPOBaTh U aKTyalIM3UpOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTpeAeNATh LEIH NeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUHU HX JOCTHXKECHHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



MCIIOJIb30BaTh NPU OCBOCHUM 3HAHMKA IPHUEMBI JIOTHYECKOIO MBINUICHHS — BBIICIATH
XapaKkTepHble TPU3HAKK TIOHSATHM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MTOHATUS AJIs1 OOBSICHEHUSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIINI;

YCTAaHABJIMBATh IPUUUHHO-CJICICTBEHHBIE CBSA3U MEKy U3y4acMbIMU SIBJICHUAMU;

CTPOUTh JIOTUYECKUE PpACCYKIEHUS (MHIYKTHUBHBIC, JACIyKTUBHBIE, IO aHAJOIHH),
BBISBJISATH 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PACCMATPUBAEMBbIX SIBICHUAX, (OPMYIMPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATHh B Ipoliecce MO3HAHUA, UCIOIb3yEeMble B XUMUHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMysa, YypaBHEHHME XUMHUYECKOM peakuuu — IpU pPELIeHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE IMPEICTABICHUS
JUISL BBISIBJICHUS XapAKTEPHBIX IPU3HAKOB U3yYaeMBbIX BEIECTB U XMMHUYECKUX PEAKIIHUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeiiCTBHS:

BJIa/IETh OCHOBAMHU METOJ0OB HAY4YHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKLUH;

dopMynpoBaTh LEIM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMyJIMpOBAaHHBIE BONPOCH! B KaU€CTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHUS YUYCHHYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMysiupoBaTb OOOOIIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIEeI0BAaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3a7ay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBATbCA B PpA3IUYHBIX HCTOYHUKAaX HHopManuu (HaydHO-TOMYyJIsIpHAs
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
AHAIM3UPOBATh HH(GOPMALIMIO PA3JIWYHBIX BUIAOB U (OpPM TNPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

(dbopMynpoBaTh 3ampochl M NPUMEHATH pa3jMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOTO THIIA;

pUOOpPETaTh OMBIT KCIOJB30BaHUA MH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUHN U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (popMy mpencTaBieHUss MHPOpPMAIK (CXEMBI,
rpaduKu, 1MarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAY4YHBIM S3BIK B KayecTBE CpEACTBA MpU pPadoTe € XUMHYECKOH
uHpopMaLueil: MPUMEHSATh MEXIpeIMeTHble ((pU3MUEeCKue W MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, hopMyIIbl, aOOpEeBHATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHBHBIMHU A€l CTBUAIMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCY>KIaeMOM TeMbl B X0J/1€ AMAJIOra W/WIH JUCKYCCHH,
BBICKa3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU TMPEMAJIOKEHUS OTHOCUTEIBHO BBIOJHEHUS
MPEJI0KEHHOM 3a/1auu;

BBICTYIIaTh C INPE3CHTALMEH PE3yJbTaTOB IO3HABATEIBHOW NEATEIBHOCTH, IOJyYECHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIIOJHEHUM XMMHUYECKOTO
9KCHEPUMEHTa, NPAaKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOro MpoekTa U (OpPMYJIHPOBATH BBIBOJBI M0 pPE3yJIbTaTaM MPOBEIEHHBIX
UCCIICIOBaHUM ITyTEM COTJIaCOBaHMSI MO3ULIMH B X0/1€ 00CYkI€HUS U 0OMEHa MHEHHSIMH.

OsgiaieHHe YHHBEPCAJbHBIMHU PeryITHBHBIMH J1CHCTBUSIMH:



CaMOCTOSITENIBHO IIJIAaHUPOBaTh M OCYIIECTBIATH CBOIO ITO3HABATEJIBHYIO NEATEIBHOCTB,
ompenenss e€ Ieau W 3aJaud, KOHTPOJHUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATH
IpeylaraéMblii alrOpUTM JIEHCTBUN IPU BBIOJHEHWH Y4YEOHBIX M MCCIIEJOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BELICCTBAX U XUMUYECKUX PEAKLUAX;

OCYWIECTBIIAATh CAMOKOHTPOJb CBOECH [JEATCIBHOCTM HAa OCHOBE CaMOAaHalu3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KUIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABJISIONIEH ECTECTBEHHO-
HAYyYHOW KapTUHBI MHpA, POJIM XHMMHUU B TO3HAHUU SIBICHUN NPUPOIBL, B (POPMHUPOBAHUU
MBILUIEHUSI U KYJbTYpbl JIMYHOCTH, €€ (YHKIUOHAJHHOW I'PAaMOTHOCTH, HEOOXOAMMOM IS
pelleHusT TPAaKTHUYECKUX 3a7ad M OKOJIOTHMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIOJATaoIlne
HNOHSTUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
ANEKTPOOTPUIIATENILHOCTh, XHMHUYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA 00BEM, YITIEPONHBIA  CKEJeT,
(GyHKIMOHATbHAS TPYyNNa, paauKai, U30Mepus, U30Mepbl, TOMOJOIMUECKHH psl, TOMOJIOTH,
YTJIEBOIOPOABI, KUCIOPOA U a30TCOJIEpKalNe COCTUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIMHEHNS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOEHUS] OPraHUUECKUX
BemectB A. M. bytmiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XMMHUU; MHPOBO33PEHUECKHME 3HAHUs, JIe)KAIUe B OCHOBE ITOHUMaHUS
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM MCIOIb30BAHNYU BaKHEHIIIUX OPraHUYECKUX BELIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBAThH
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATHUS IIPU OMMCAHUU COCTaBa, CTPOEHUS U
IIPEBPALICHUI OPraHU4YECKUX COEIMHEHU;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISl COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OPMYIT OPraHUYECKUX BEIIECTB
U YpaBHEHUH XMMHUYECKHX pEeakUui, U3rOTaBIMBAaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BEIIECTB
JUISL AJUTFOCTPALIUU MX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOECHMS;

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpPENeJEHHOMY KIAcCy/TpymIe COeIUHEHUIN
(YyrieBomopoabl, KHCIOPOA M a30TCOAEpXkalllie COEIMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMA No cucremarndeckoit Homenkiatype (IUPAC), a Taxxke
NPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTNEIbHBIX OPraHUYECKHUX BEIIECTB (ITHJIEH, MPOIMUJIEH,
alleTUIeH, STHJIEHIJMKONb, TJIHMLEPUH, (eHOoN, (OopMaibAerull, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAsl KUCIIOTa, CT€ApUHOBAsl KHUCIIOTa, TJIOK03a, (QPYyKTO3a,
Kpaxma, LeJUTI0103a, TJIULHH);

c(OpMUPOBAHHOCTh YMEHHSI OINpPEAENATh BHJBI XUMHUYECKOM CBS3M B OpPraHMYECKHX
COeTMHEHUSIX (OAMHAPHBIC U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOEHUS OpraHMYeCKHX
BemecTB A. M. ByTtiepoBa misi 00bsSCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;



c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTb COCTaB, CTPOCHUE, (QU3NYECKUE U
XUMHUYECKHE CBOWCTBA THUITMYHBIX MPEJICTABUTENICH Pa3IMIHBIX KJIACCOB OPTaHUYCCKUX BEIICCTB
(MeTan, 2TaH, STHWJCH, NPOMWIEH, ameTwieH, Oyramuen-1,3, merunOyragueH-1,3, OeHszon,
METaHOJI, STAHOJI, STHWJICHTINKOIb, TIUIEPUH, (EHOJI, aleTalbAeTHl, MypaBbUHAsE U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, IeJUI003a, aMHUHOYKCYCHAas KHCIIOTa), HWUIIOCTPUPOBAThH
TEHETHUYECKYIO CBSI3b MEXKIYy HUMH YPaBHCHUSMU COOTBETCTBYIOIIMX XHUMHUYECKUX PEaKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIL;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHKH YTJIEBOJAOPOJHOTO CHIPBS
(HedTh, MPUPOAHBIA Ta3, yrojb), CIOCOOBI MX MEPEepadOTKH M TMPAKTUUECKOe NPHUMEHEHUE
MPOJIYKTOB MEPEepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM YypaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB MM MPOTYKTOB PEaKIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHMS, KCIONb3YeMbIX B XWUMUU MPH M3YYECHUM BEIIECTB U XUMHUYECKHX SIBICHUIN
(HabmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJACIHPOBAHUE), WCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JIsl IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYaIIUX, CBSI3aHHBIX
C BEIIECTBAMU U MX IPUMCHCHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYAON U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MTPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMU MO BBIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJIHATE XHUMHUYECKUH JKCIECPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyUYEHHUE ITHIICHA U U3YUYEHHE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKHWX BEIIECTB, JCHATypamus OEJIKOB TpHU
HarpeBaHUU, I[BETHBIE PEAKIIMU OETKOB) B COOTBETCTBUH C MpaBUIAMH TEXHUKH 0€30MacHOCTH
npu oOpalleHNy C BEIIECTBAMU M JIAOOPAaTOPHBIM 000pYyIOBaHHEM, MPEICTABIATh PE3yJIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3alMucu YpaBHEHUN COOTBETCTBYIONIMX pEaKIUil u
(GbopMyIHpOBATH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HWH(OpMAIIUIO,
MOJTy4aeMyIo U3 Pa3HbIX HCTOUYHUKOB (CpeaCcTBa MaccoBOil nH(opmanyu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHUH COOMIOaTh MpaBUiIa HKOJOTMYECKH IIeIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH IEATEIHHOCTH B LENSIX COXPAHEHHs CBOErO 370POBbS U
OKpYXKaroIiel MPUPOJHON cpelbl, 0OCO3HABaTh OMACHOCTh BO3ACHCTBHS Ha >KUBBIE OPTaHU3MBI
OTIpEeNIeIEHHBIX OPTaHUYECKUX BEIeCcTB, MOHMMAas cMbich mokasatens [1JIK, mosicHITh Ha
npuMepax CrocoObl YMEHBIICHUS U MPEIOTBPAICHHUS] UX BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;

JUIsE 00YYarONIMXCsl ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBbs: YMEHHE MPUMEHSTH
3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MTO3HAHUS BEUIECCTB M XUMUICCKHX SBJICHHIA;,

JUISL  CIIETIBIX W CJIA0OBUAAIIMX OOydYalolUXCs: YMEHHE WCIOIb30BaTh penbedHO-
TOUEYHYIO cucTteMy obo3HaueHuit JI. bpaiins ans 3anucu xumudyeckux Gopmyit.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas W HEOopraHuyeckas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XHWMHUYECKOW COCTaBIISIONMICH ECTECTBEHHO-
HaY4YHON KapTHHBI MHUpA, POJIM XUMHUH B TO3HAHUM SIBICHUH NpPUPOIBI, B (OPMHPOBAHUU
MBILUICHUST U KYJbTYphl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM ISt
pelleHUsT TPAKTHYECKUX 3aJad M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;



BJIQJICHUE CHUCTEMOM XHUMHYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATAOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJ1a, MOJb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEMEHb
OKHUCIJIEHHS, XUMHMYecKas CBs3b (KOB&JIEGHTHAs, HOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  pEaklUHuid, pacTBOp,  IJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOH  peakIMHM, XHUMHYECKOe paBHOBECHE); TEOpUM W  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS SHEPIUU MPU XUMUUYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKMM SI3bIK XMMHMHM, MHUPOBO33PEHUYECKUE 3HAHUA,
JeXallue B OCHOBE I[MOHMMAaHUsS MPUYMHHOCTH M CHUCTEMHOCTH XHMHWYECKUX SIBJICHHH,
(bakTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJyYEHUH U 0€301MacHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON JIEATEIBHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTePHBIC MPU3HAKU MOHSATUH, YCTAaHABIMBATh
UX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX IPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBIICHUS
(dopMyJl BEIIECTB W YpPAaBHEHUN XHMUYECKUX PEAKIUI, CUCTEMaTHUECKYyl0 HOMEHKIIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWs OTICIbHBIX HEOPraHHUYCCKMX BEHIECTB (yrapHblii Tas,
YIJEKUCIBbIA Ta3, aMMUaK, raméHas M3BECTb, HErali€Has W3BEeCTb, NUThEBAas COJa, MUPUT U
ApyrHe);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaICHTHOCTh U CTEIIEHb OKUCIIEHUS XUMHUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMUYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTaJIJINYeCcKasi, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAIMYECKON PEIIETKH KOHKPETHOTO
BelllecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHMIH;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIUBATh MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIle coeIMHEeHUH (IIPOCThIE BEUIECTBA — METAJUIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE THAPOKCUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH TMepuoandeckoro 3akona [J[. U.
MenneneeBa U JIEMOHCTPUPOBAaTh €0  CUCTEMATHU3UPYIOIIYIO, OOBSCHUTEIbHYIO U
MPOTHOCTHUYECKYIO (DYHKIINH,

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepHU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKHX 1eMEHTOB 1—4 nepunoaos Ileprnoanyeckoi cucteMbl XUMHUYECKUX 351eMeHToB /1. 1.
MeHnneneeBa, HCIOJB3Ysl TOHATUS «S-, P-, O-3JIEKTpOHHBIE OPOUTANINY, «IHEPTrETHUECKHUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XMMHUYECKHUX OJJIEMEHTOB M HX
COeIMHEHUH 10 nepuoaam u rpynnam [lepruoaudeckoil cucTeMbl XMMHUECKUX 31eMeHToB [[. .
Menneneena;

c(OPMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOICTBa HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIAcCOB, MOJATBEPKIATh CYIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXJY HEOPraHMYECKUMMH BEIIECTBAMM C TIOMOILIBIO YypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUA;

c(OpPMUPOBAHHOCTh YMEHUS KJIaCCHU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IuIHBIM
nmpu3HaKaM (YHCIy W COCTaBy pEarupyrolux BEMIECTB, TeIIoBOoMYy J(hdexTy peaxiuu,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIaCTUIO KaTallu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peakUUil pa3IU4HbIX THUIIOB, MOJHbIE
U COKpamEHHBbIC YPABHEHUS PEaKIUii MOHHOTO OOMEHA, yUUTHIBAas YCIOBHS, MPU KOTOPBIX TH
peakMu UIyT 10 KOHLA;

c(OPMUPOBAHHOCTh YMEHUU MPOBOAMTH PEAKIUHU, MOATBEPKIAAOIINE KAauyeCTBECHHBIN
COCTaB pA3JINYHBIX HEOPraHWYECKHWX BEIIECTB, pPACHO3HABATH OMNBITHBIM MYTEM HWOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;



Cc(OPMHPOBAHHOCTE YMEHUI pacKpbIBaTh CYLIHOCTb OKUCJINUTEIBHO-BOCCTAHOBUTEIbHBIX
peaxiuii IOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOr0 OaaHca ATUX PEaKIMii;

c(OPMHPOBAHHOCTb YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakuuu OT
pa3nuYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpPHU30BaTh XHWMHYECKHE IPOIECCHI, JIeKaIIHe B
OCHOBE IPOMBIIIUIEHHOTI'O MOJYYEHHUs CEPHOM KHMCIOThI, aMMHAKa, a Takke cOPMUPOBAHHOCTh
npecTaBieHuid 00 OOIMMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX MpoOJieMax XMMHUYECKOTO
IIPOM3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI IPOBOAUTH BBIYMCICHUS C HCIOIB30BAaHUEM IOHSATHS
«MaccoBas JI0Js BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOLIEHMH TIa30B HPHU XHUMHYECKHX
peaxkiusax, Macchbl BEIIECTBA WIM 00BbEMA ra3oB 10 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wik 00bEMY OJIHOTO U3 YYAaCTBYIOIIMX B PEaKIUM BEIIECTB, TEIUIOBOrO 3(pQeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBUjia MOJIb30BAHUS XUMHMUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MTPaBHUiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHSAMU 110 BBIIIOJHEHHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATE XUMHUYECKUN 3KCHEPUMEHT
(pa3nokeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUU KaTallu3aTopa, OINpEAEICHUE Cpeibl
PacTBOPOB BEILIECTB C MOMOUIBI0 YHHUBEPCAIILHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW peakLUH, PeakIMd HOHHOrOo OOMEHA, KaueCTBEHHbIC pEaKkIUH Ha
cynbdar-, kKapOoHaT- U XJOPHUI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIBHBIX
3agad no teMam «Mertamasl» U «Hemeramnasl») B COOTBETCTBUM C NpPaBUIAMU TEXHHUKH
0€30MacHOCTH MpHU 00pallleHNH ¢ BELIECTBAMH U JIaDOpAaTOPHBIM 000PYI0BaHUEM, NIPEACTABIAThH
pe3yabTaThl XMMHYECKOTo 3KCIepUMeHTa B (opMe 3almucH YpPaBHEHUI COOTBETCTBYIOLIUX
peakuuii 1 GopMyJIUpPOBaTh BBIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH aHAIM3MPOBATH XUMHMUYECKYI0O HH()OpMALHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHMKanuu, WHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUH COOJIOJIaTh MpaBUiIa HKOJOTMYECKH IIeJIecO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENPHOCTH B LENSAX COXPAHEHHS CBOEro 370pOBbsi U
OKpYXaroIlel MpUpPOJHON cpenbl, 0OCO3HaBaTh OMACHOCTh BO3AECMCTBHS Ha >KUBBIE OPTaHU3MBbI
OTpeNIeNIEHHBIX BEIECTB, MOHUMasl cMblci nokasatens [TJK, noscHaTe Ha mpumepax crocoObl
YMEHBIIEHUS U IPEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YelIOBEKa;

JUI OOYYaroLIUXCs ¢ OrpaHHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUI;

JUIA CJENbIX W ClHa0OBHIAMIMX OOYyYaroIIMXCS: YMEHHE MCIONb30BaTh pelbedHo-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu xumudyeckux Gopmyii.



TEMATHYECKOE INTAHUPOBAHMUE
10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (ppPOoBbIE)

Ne n/m MPOrpaMMbI Bcero E;;OTTI:;HBHHe II)I;)ﬁi:)I:)plmeCKne o0pa3oBaTe/ibHbIE PeCypChl

Pa3nes 1.TeopeTuyeckue 0CHOBbI OPraHU4eCKOM XUMHH
https://lesson.academy-

. content.myschool.edu.ru/lesson/a9f3d191-
IIpenmer opraHu4eCcKOl XUMUH.
1.1 Teopus cTpOCHUST OPraHUYSCKUX 3 0 0 Sele-4e24-ac02-
coenumenii A. M. Byrieposa efb16fa49f6ahttps://lesson.academy-
content.myschool.edu.ru/lesson/726ee099-
ela9-410f-b8be-b4cb589aeadl

Hroro no pazaeny 3

Pa3neu 2.¥YrieBogopoabt
https://lesson.academy-
content.myschool.edu.ru/lesson/258ddc06-
ec23-473c-b3d7-

[IpesebHbie YIIeBOIOPOE — ed82fcaddd02https://lesson.academy-

2.1 ATKAHLL 2 0 0 content.myschool.edu.ru/lesson/4da31505-
652d-4916-9e7c-
56e88b39bb24https://lesson.academy-
content.myschool.edu.ru/lesson/96419271-
bbc8-44b9-b3ea-81a2be75c47a
https://lesson.academy-
content.myschool.edu.ru/lesson/4038171e-
4158-4bd1-ae98-

Henpeebibie YIIeBogopos: 18dc1cfb9399https://lesson.academy-
2.2 ) 6 0 1 content.myschool.edu.ru/lesson/6df23393-

AJIKCHBI, AJIKaAUCHBI, AJIKWHBI

6f08-4b9f-ae01-
a983b95b854ahttps://lesson.academy-
content.myschool.edu.ru/lesson/05¢9a929-
6741-4d7c-84b5-009292468356
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https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356

https://lesson.academy-

2.3 ApOMaTHYECKHE YIIIEBOIOPOIBI 2 content.myschool.edu.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefs
1} P — https://lesson.academy-
2.4 PHPOIL 3 content.myschool.edu.ru/lesson/99557a5e-
YIJICBOZIOPO/IOB 1 HX TIepepaboTKa 2221-43e0-97h8-983de535c44d
Hroro mo pazueny 13

Paznen 3.Kuciopoacoaep:xaniue opraHu4yecKkue coeJHHeHUs!

3.1 Cnuptel. Genon

Anpaeruanl. KapOOHOBBIE KUCTOTHI.

3.2 CrnosxHble 3¢upsl

https://lesson.academy-
content.myschool.edu.ru/lesson/5439c18b-
7440-4b6f-bf84-
c04fa471694fhttps://lesson.academy-
content.myschool.edu.ru/lesson/649883b8-
7c5f-4f16-896e-10a2278b08f1

https://lesson.academy-
content.myschool.edu.ru/lesson/8664b319-
0ba3-4945-b076-
cb7ae5858b90https://lesson.academy-
content.myschool.edu.ru/lesson/b4feaa04-
3438-4b57-a3ec-
ba0f9fe63c0dhttps://lesson.academy-
content.myschool.edu.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4dof

3.3 VriaeBobl

Hroro no pasaeny

13

Pa3nea 4.A30Tcoaepikamme OpraHu4ecKue coeJMHeHus

4.1 AMUHBI. AMUHOKHCIIOTEL. belku

3

https://lesson.academy-
content.myschool.edu.ru/lesson/709ce43a-
deb6-4281-963b-
01d2e212d4dOhttps://lesson.academy-
content.myschool.edu.ru/lesson/690fbb76-
f94a-4f77-bbbe-3d3ae748f716

https://lesson.academy-

content.myschool.edu.ru/lesson/0c608a59-



https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e

Hroro no pazgeny
Pa3znesn S5.BbicOKOMOJIEKYJISIPHBIE COEINHEHUS

5.1 ILnactmaccel. Kayuyku. Bonokna
Htoro no pazneny

OBIIEE KOJIMYECTBO YACOB 10
I[TPOTPAMME
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4c69-4481-839¢-
9205f201b73ehttps://lesson.academy-
content.myschool.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

https://lesson.academy-
content.myschool.edu.ru/lesson/45b81dac-
acba-440e-99e3-14c3ba78050a



https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne n/m NnporpaMmmbl Bcero :f;g:;i(;ﬂbnble f)[;f)ﬁz:::l];lqec'("e OﬁpaSOBaTeJILHbIe pecypcChbl

Paznen 1.TeopeTnueckue 0CHOBbI XUMHH
https://lesson.academy-

Crpoenue atomoB. [lepuoanueckuii content.myschool.edu.ru/lesson/20b1df2e-

11 3akoH u [leproanyeckas cucrema 3 05 0 6ced-435b-b6dc-

' XUMHYECKHX 3eMeHTOoB 1. 1. ' 5155d30a45fahttps://lesson.academy-
Meneneena content.myschool.edu.ru/lesson/e7d48881-
055d-49da-a49c¢-7375¢3d033e9
Crtpoenue BeniectBa. MHOroo6pasue https://lesson.academy-

1.2 BEIIECTR 4 0 0 content.myschool.edu.ru/lesson/2859ec02-
8ecd-4cd8-8531-edad962608fh
https://lesson.academy-
content.myschool.edu.ru/lesson/75637222-

1.3 XHUMHUYECKUE PEAKIUU 6 1 1 d397-4b13-810a-
cc7bca9e8alchttps://lesson.academy-
content.myschool.edu.ru/lesson/fOcb5def-
307e-4575-89d0-86041b603655
https://lesson.academy-

Hroro no paznemy 13 content.myschool.edu.ru/lesson/9adf8229-
876b-4907-868e-1d43bf90855¢c

Pa3nen 2.Heoprannueckasi xumMusi
https://lesson.academy-
content.myschool.edu.ru/lesson/a0d5bd16-
683e-4ale-8073-

2.1 Meraner 6 0 1 70c604e9c862https://lesson.academy-
content.myschool.edu.ru/lesson/e7{f8162-
0d4d-40f8-b9f7-422c3e710750

99 HeMeTamint 9 1 1 https://lesson.academy-

content.myschool.edu.ru/lesson/2390b83e-



https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://lesson.academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://lesson.academy-content.myschool.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139

CBs3p HEOPTraHNYCCKUX U

a935-4c96-bd3a-
25f26d9c1139https://lesson.academy-
content.myschool.edu.ru/lesson/cfb70c37-

2784-4c66-be05-b0966dffb673

https://lesson.academy-

2.3 2 0 content.myschool.edu.ru/lesson/c6c5af9a-
OPTAHHACCIUX BELIECTS 9645-4604-9834-59151d566a61

https://lesson.academy-

Uroro mo pazneny 17 content.myschool.edu.ru/lesson/029ee9f3-
6675-4682-9ba8-7fca5cal8277

Pa3zgen 3.XuMus ¥ :KU3HbL
https://lesson.academy-
content.myschool.edu.ru/lesson/f5999557-

31 XUMUSA U KU3HD 4 0 18c8-4853-63a0-

' 588bf830407ahttps://lesson.academy-
content.myschool.edu.ru/lesson/acd826cf-
ba2d-49db-b216-ef7c26a84728

Hroro no paszueny 4
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.academy-content.myschool.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.academy-content.myschool.edu.ru/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277
https://lesson.academy-content.myschool.edu.ru/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277
https://lesson.academy-content.myschool.edu.ru/lesson/029ee9f3-6675-4682-9ba8-7fca5ca18277
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728

IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne i/

KoaudecTBO 4acoB

KonTtpois
Bcero -HbIe
padoTsbI

Tema ypoka

[Ipenmer opraHuveckoil XuMuH: €€ BOSHUKHOBCHHE, PA3BUTHE U

3HAYEHUE B MOJTYYCHUH HOBBIX BEIIECTB U MaTepraioB. BBOIHBIIM

MHCTPYKTaX IO TEXHUKE 0€30macHOCTH. XD: 03HAKOMJICHHE C

oOpa3iamMu OpraHNYeCKUX BEIIECTB M MaTepralaMi Ha HX OCHOBE; 1
HaOJIIOICHNE W OIIMCAaHKUE JICMOHCTPAIIMOHHBIX OITBITOB 110

MIPEBPAICHUIO OPTAHUYECKUX BEIIECTB MPU HArpEeBaHUU (IIJIaBJICHHE,
00yTJIMBaHUE Y TOPCHHE)

Teopus cTpoeHus opraHnueckux coequuenud A. M. bytieposa, eé

OCHOBHBIC MTOJIOKEeHUS. CTPYKTYpHBIC (DOPMYJIBI OPraHUIECKUX

BewecTB. ['omonorus, nzomepus. XuMuueckasi CBsi3b B OpraHUYECKUX 1
COCIMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBSA3U. XJ: MOJICTUPOBAHKE

MOJIEKYJI OPTAHUYECKUX BELIECTB

[IpencraBienue o kinaccuPUKaui OPraHUuYeCKUX BEIIECTB.
HomeHnknatypa opraHMuecKux COeJMHEHUH (CucTeMaTHueckas) u
TPUBHUAJIbHBIC HA3BAaHUS BAXKHEHUIUX MTPEICTABUTENEH KIIACCOB
OpPraHUYECKUX BEILECTB

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUH Psif 1
MertaH ¥ 3TaH — npocTeiiue NpeICTaBUTENN aTKaHOB: (GU3UUECKUE U
XMMHYECKHE CBOICTBA (peaKuy 3aMEIIeHUs U TOPEHUs), HaX0XK/IEHUE B 1
IIPUPOJIE, IOJYUYEHUE U IPUMEHEHHE

AJTIKEHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUH P 1
OTUJEH U NPONUIEH — IPOCTENIINE NIPEACTABUTEIH AJIKEHOB!
¢bu3nueckre U XUMHUYECKHE CBOMCTBA (peakliuy THIpUPOBaHUS,

TraJIOrCHUPOBAHUA, TUApPATAIIUN, OKUCIICHUA U HOHI/IMepI/I3aI_[I/II/I),
IMOJIYUCHHUEC U MPUMEHCHUC

pakru-
YyecKHue
padoThI

Hara mo
IUIAHY

Jara o
daxty

[Tpaktrueckas padota Ne 1. «IlomyueHue sTuIeHa U H3yYEHHUE €TO 1




CBOMCTB» (MHCTpYKTax 10 TH)

10

Anxanuensl: Oytanues-1,3 u MmetunOyraaueH-1,3: crpoenue,
Ba)KHEHIIINE XUMHUYECKHE CBOMCTBA (PEaKIysl TOJTMMEPHU3ALIIHT).
[TonmyyeHne CHHTETHYECKOTO KaydyKa M Pe3HHbBI. XD: 03HAKOMJICHHE C
o0pasiaMu 1mIacTMace, KaydyKoB M PE3HHBI

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN PSIL.
AlleTuieH — NpOCTEUINI IPEACTaBUTENb AIKMHOB: COCTaB, CTPOEHUE,
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA (PeaKkMK THIPUPOBaHUS,
raJIOrcCHUpOBAHHUA, TUApATALIUHU, T OpeHI/ISI), MOJIYUCHHUC U TIPUMCHCHUC

11

Brluncnenus 1o ypaBHEHUIO XUMHYECKON PEaKLIUH

12

Apensl. beH3011: cocTaB, CTpoeHHE, PU3MUECKUE U XUMUIECKHE
CBOMCTBA (pPEeaKLMU IaJOreHuPOBaHMs U HUTPOBAHUS ), HOJIyUYEHUE U
npumenenue. Tonyon: cocmas, cmpoenue, uzuyeckue u Xumuieckue
ceolicmea (peam;uu cajl0CEHUpOBAaAHUA U Humpoeaﬂu}l), nojiyyeHue u
npumerenue. TOKCHYHOCTb apEHOB

13

14

I'eneTrueckas cBsi3b MEXAY YIJIEBOJOPOJAMHU, IPUHAISKAIIUMH K
pasIMYHbIM KjaccaM. XO: MOJEIUPOBaHUE MOJIEKYJI YIIIEBOJOPOJIOB U
raJIOr€HONPON3BOAHBIX

[TpupoHbIE HCTOYHUKH YTIeBOAOPOAOB. [IpupoaHblii ra3 1 nomnyTHble
HedTsabie razel. HedTh 1 e€ npoucxoxaenue. Criocoos! mepepadoTKu
He(TH: IEPEroHKa, KPEKUHT (TEPMUYECKUH, KaTATUTUYECKUI ), TUPOIIN3.
X9: o3HakoMiIeHHe ¢ KosekuusaMu «HepTb» u «Yronasp»

15
16

17

[IponyxTs! nepepaboTky HEPTH, UX MPUMEHEHHE B POMBIIIIEHHOCTH U
B ObITY. KaMeHHBIN yrojb U IPOAYKTHI €ro nepepadoTKu

KonTtponbHast paboTta 3a mepBoe Noayrojue

IIpenenpHbIE OTHOATOMHBIE CIUPTHI. METaHOJI ¥ 3TAHOJI: CTPOEHHUE,
¢bu3nyeckre U XUMHUYECKHE CBOMCTBA (peaklUy ¢ aKTUBHBIMU
METaJUIaMH, FaJIOT€HOBOI0PO/IaMH, TOPEHUE), TPUMEHEHHE.
Bonoponnsie cBsi3u Mexkly MOJIEKyJIaMU CIUPTOB. /[elicTBHe MeTaHOIa
Y ATAHOJIa HA OPTaHMU3M UelloBeKa. XO: TOpEHUe CIIUPTOB,
Ka4E€CTBCHHBIC pCAKIIMU OJHOATOMHBIX CITMPTOB (OKI/ICJ'IeHI/Ie 3TaHOJIa
okcugoM menu(ll))




18

19

MHoroaroMHble CIUPTHI. ITUICHTIIMKOIb U TJIMLEPUH: CTPOCHUE,
¢bu3nyecKkre U XMMUYECKUE CBOMCTBA (B3aUMOIEHCTBHE CO LIEIIOUHBIMU
MeTaJUIaMH, KAYeCTBEHHAsI PeaKkliisi HA MHOTOATOMHBIE CITUPTHI).
JelicTBue Ha opranusm 4desioBeka. [I[pumeHenue riavuepuna u
STUJICHTIIMKOJSA. X: B3aUMOJICHCTBUE TIMIIEPUHA C THAPOKCUIOM
meau(ll)

®deHo: CTpOoeHHE MOJIEKYJIb, PU3NYECKHEe U XMMHUECKHUE CBOMCTBA.
Tokcuunocts enona. [lpumenenue gpenona

20

Anbnieruibl U kemorsi. QopManbIeru, aleTaibIerul: CTPOCHHE,
¢bu3nvecKre 1 XUMHUYECKUE CBOMCTBA (PEaKIIUK OKUCIICHUS U
BOCCTAHOBJICHH S, KAUECTBEHHBIC PEAKIUH ), ITOJIyICHNE U IIPUMEHEHUE.
XD: okucIeHre aMMUAYHBIM pacTBOpoM okcujia cepedbpa(l) u
rugpokcugom meau(ll)

21

22

23

OAHOOCHOBHBIE Npe/iebHbIE KAPOOHOBBIE KUCIOThl. MypaBbUHAS U
YKCYCHasi KUCJIOTBI: CTpOCHHUE, (PU3NUECKHE U XUMUYECKUE CBOWCTBA
(cBoiicTBa, O0IIKE TSI KJIacca KUCIIOT, PEaKIHs dTepUPUKAIIHN),
NOJy4YeHHE U IPUMEHEHUE

ITpakTryeckas pabora Ne 2. «CBoCTBa pacTBOpa YKCYCHOM KHCIOTBD)
(uacTpyKTaXx 1o Th)

CreapuHOBas U OJIEMHOBAsI KMCIIOTHI KaK NIPEACTABUTENIM BBICIIMX
KapOOHOBBIX KHUCJIOT

24

MpEbI1a KaK COJTH BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC I[CI\/JICTBI/IG

25

26

CrnosHble 3¢upbl Kak MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ 'uaponus
CJIO’KHBIX 3(hHupoB

XKupsl. 'naponns xxupos. IIpumenenne xupos. bruonoruueckas pois
KHUPOB

27

VYrneBojbl: cocTaB, KilacCUPHUKaIUs YIiIeBoJ0B (MOHO-, IU- U
nojicaxapubl). I mroko3a — mpocreiiimuii MOHOCaXapHli: 0COOEHHOCTH
CTPOEHHS MOJIEKYJIbI, (PU3HUECKUEe U XUMUYECKHE CBOWCTBA
(B3aumopeiictBue ¢ ruapokcuaom Meau(ll), okucienne aMMuadHbIM
pactBopoM okcuja cepedpa(l), BoccranoBieHne, OpOKEHUE TIFOKO3HI),
HaXOXXJEeHHE B IPUPOe, IPUMEHEHHUE, OHOIornyecKast poib.
®doTtocuHTe3. PPyKTO3a KAaK H30MEP TIIFOKO3bI




Kpaxman u nemmronos3a kak npupoaHbie noaumepsl. CtpoeHue
28 Kpaxmala ¥ 1eJuIr0s1o3bl. Pu3nyeckrue 1 XuMU4eckie CBOMCTBa

1
Kpaxmaja (TUApOJIN3, KaueCTBEHHAs! pEaklts ¢ HOJ0M). XI:
B3aMMOJICHCTBHE Kpaxmalia ¢ HOJIOM
29 A3oTcoaepKale OpraHuYecKue COeAMHEHUS 1

AMHUHOKHCIIOTBI KaK aM(pOTEpHbIE OPraHUYECKNUE COSAUHEHHMS.

30 du3nyecKkue 1 XMMUYECKHE CBOMICTBA AMUHOKUCIIOT (Ha MpuMepe 1
riauiuHa). buonorndyeckoe 3HaueHre aMUHOKUCIOT. [lentu st
benku kak npupoiHbIe BEICOKOMOJIEKYIIIpHBIE coennHenus. [leppuunas,

31 BTOpUYHAs U TPETUUHAS CTPYKTypa O0eakoB. XMMHUECKHUE CBOICTBA 1
O€JIKOB: TUAPOJIN3, JeHATYypalltsl, KaUeCTBEHHbIE pEaKIMH Ha OeNKH

32 [TpomexxyTounas arrecramus. KoMIiekcHast KOHTposibHas paboTa 1

OCHOBHBIE TTOHSITUS XUMHHU BBICOKOMOJICKYJISAPHBIX COGHHH@HHﬁI

33 MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb MOJIMMEPH3AIINH, 1
CpenHsisl MOJICKYJISIpHast Macca. X: 03HAaKOMIJICHHUE ¢ 00pa3iamMu
MIPUPOJIHBIX U KCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB

34 OCHOBHBIE METOJIbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COCTUHCHUN — 1

MoJIMMEpHU3alAa U IMOJUKOHACHCAIIHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne

n/n

KoaudecTBO 9acos
KonTpo

Bcero JbHbIE
padoThI

Tema ypoka

IIpakTn-
YyecKue
padoThI

JlaTa mo
IUIaHY

[ara o
bakrty

XUMHYeCKUH 351eMEHT. ATOM. S1po aToMa, U30TOIbI. DJIEKTPOHHAs
000J10uKa. DHEPreTUUECKUue YpOBHH, ITOypPOBHU. ATOMHBIE OpOUTAIIH, S-,
p-, d- anemeHThl. OCOOCHHOCTH paclpeeNICHUs SICKTPOHOB TI0
opOUTaNISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX NEPUOJIOB.
DnexTpoHHas KOH(UTYpanrs aTOMOB. BBOAHBIN HHCTPYKTaX 110 TEXHHUKE
6e3011acHOCTH

ITepuonuueckuii 3akoH u [leproanyueckas cucTeMa XUMHUYECKUX
anemenToB Jl. V1. MenzeneeBa. CBs3b NEpUOAUYECKOTO 3aKOHA U
Ilepuoauueckoil cucrembl xuMuueckux sneMenToB J[. . Menpaeneesa ¢
COBPEMEHHOI Teopuell CTpoeHusl aToMOB. BXoHas KOHTposIbHas paboTa.
X9: nemoHcTpanus Tadaui «llepuogudeckas cucreMa XUMHUYSCKUX
anemenToB /I. 1. Menaeneera»

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX AJIEMEHTOB U
00pa3zyeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB IO TPYyIIaM U 1
nepuojiaM. 3HaueHHe MePUOANYECKOr0 3aKOHA B Pa3BUTUHU HAYKHU

CrpoeHue BeniecTBa. XuMU4ecKas CBs3b. BUJIbI XUMUYECKOH CBS3H
(xoBaJIeHTHAs HEMOJSIPHAs U MOJSpHAsI, HOHHASI, METAJIIINYECKast).
MexaHu3mbl 00pa30BaHMsI KOBAJIEHTHOW XUMUYECKOH CBs3HM (OOMEHHBIH
U JIOHOPHO-aKIIeNTOpHbIN). Bogopoanas cesa3p. Bemectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH ITOCTOSIHCTBA
cocTaBa BelecTBa. TUITbI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELLECTB OT THUIA KPUCTATUINYECKON PEIIETKU. X: N3yUEHHE
MOJIeJIel KPUCTAIUIMYECKUX PEIIETOK

BanenTHOCTb. DneKkTpooTpUliaTeNbHOCTh. CTeneHb OKucaeHus. MoHsl:
KaTHOHBI M1 aHUOHBI

[Tonsatue o aucnepcHbIx cuctemax. ICTUHHBIE U KOJUIOUIHBIE PACTBOPBI.
MaccoBas 10151 BelecTBa B pactBope. Pacué€Tsl ¢ ncnonb30BaHUEM




IOHATHA «KMaCCOBas J0JIs1 BEIICCTBA»

Knaccudukanus Heoprannueckux coeaunenuii. Homenkmnarypa
HEOPraHUYECKUX BEILECTB. | 'eHeTnuecKas CBsA3b HEOPTaHUYECKUX
BEILECTB, IPUHAJICIKALIUX K PA3IIMYHBIM KJIacCaM

Xumuyeckas peakmus. Kiaccupukanus XUMHYECKUX PEaKIUi B
HEOPraHWYECKOW M OPraHUYeCKOM XMMHUHU. 3aKOH COXPaHEHHS MaCChl
BEILIECTB, 3AKOH COXPAHEHUS U IPEBPALEHUS SHEPTUH IPH XUMUYECKHUX
peakiuax. TepMOXUMUUYECKUE PACUETHI

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (DaKTOPOB.
OO6parumbie peakinu. XUMHUYECKOe paBHOBecHE. DaKTOPHI, BIUSIONINE
Ha cocTosinre xumuueckoro paBHoBecus. [Ipuniun Jle [latense. XO:
pa3i0KeHUe MEPOKCHIAa BOJAOPOAA B IPUCYTCTBUU KaTaau3aTopa

10

11

12
13

14

[TpakTudeckas padora Ne 1. « BnusiHue pa3nudHbIX (HaKTOPOB Ha
CKOPOCTh XUMHUYECKOI peakimm» (MHCTPYKTax 1o Th)

OnexTponuTHyeckas aucconnanusi. CUIbHBIC H clIa0ble AIEKTPOJIUTEL
Cpena BOIHBIX PaCTBOPOB BEIIECTB: KHCIAs, HEHTpaIbHas, IIETOYHAS.
XD: ompezeneHue cpebl PACTBOPOB BELIECTB C TOMOIIBIO
YHHBEPCAJILHOTO HHAWKATOPA, pEaKIIMi HOHHOTO OOMeHa

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH
KontposnbHas pabora 3a nepBoe Noiayroaue

Meramuisl. [Tonoxenue merannos B [leproanueckon cucreme
xumMuueckux semeHToB . . MenaeneeBa. OCOOEHHOCTH CTPOEHUS
AIEKTPOHHBIX 000JI0UEK aTOMOB MeTalioB. O0mue puznueckue
CBOMCTBAa METAJIOB

15

16

CrutaBbl METaJUIOB. DIIEKTPOXUMUYECKUM Pl HAIPSDKEHU I METAILIOB.
X3: u3yueHue KOUeKIuu «MeTaljibl U CIIJIaBbI»

XYMHYEeCKHE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPUH, KAIUN, KaIbIHii,
MarHuii, ATFOMUHHN) U UX coequHeH. XO: KaueCTBEHHbIE PEaKI[uu Ha
KaTUOHBI METAJIJIOB

17
18

XUMHUYECKUE CBOMCTBA IIMHKA, XPOMa, JKeJie3a, MEJIU U UX COCTMHECHUM.
X3: KaueCTBEHHbIE PEAKLIMH Ha KATHOHBI METAJJIOB

OO6mmue criocoOb! moay4YeHus: MeTaluioB. [IpruMeHeHrne MeTaioB B OBITY U




TCXHHUKEC

[IpakTuueckas padora Ne 2. "Pemenne sKCiepuMEeHTAIBHBIX 33144 10

19 teme «MeTauby" (MHCTpyKTaX 110 Th) 1
Hewmeramnsl. [Tonoxenue nemeramios B [lepuoanueckoii cucreme

20 xuMHu4eckux 3nemMenToB /1. . MenzeneeBa 1 0COOEHHOCTH CTPOCHHUS 1
aTOMOB
duznyecKue CBOWCTBAa HEMETAIUIOB. AJTOTPOIHS HEMETAJIOB (Ha

21 npuMepe KUCIopoa, cepsl, hocdopa u yriaepoaa). XJ: U3ydeHHE 1
00pa3110B HEMETaJNIOB
XVMUYECKUE CBOWCTBA BAKHEHIIINX HEMETAJNIOB (TAJIOT€HOB, CEPHI,

22 a3ora, Gocdopa, yriaepoja 1 KpEMHHS) U UX COCTUHEHUH (OKCHJIOB, 1
KHUCITIOPOJICOIEPKAILIUX KUCIIOT, BOJAOPOIHBIX COSAMHEHUN )

23 [IpuMeHeHne BaXKHEUIINX HEMETAVIOB U UX COCIMHECHUN 1
Pacuérer macchl BemecTBa miin 00bEMa ra30B IO U3BECTHOMY KOJIMYECTBY

24 BEIIECTBa, Macce WM 00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEaKIIUU 1
BEIIIECTB

o5 Pacuérsl maccsl (00bEMa, KOIMUECTBA BEIIECTBA) IIPOAYKTOB PEAKIIHH, 1
€CJIM OJIHO M3 BEIIECTB UMEET IPUMECH
O06o061eHne u cuctemMaru3aus 3HaHui o Teme «Hemeramney. X0O:

26 B3aUMO/ICHCTBHE THPOKCHIA ATTFOMUHUS C PACTBOPAMH KHUCIIOT H 1
ies104ein

97 HpaK"l:I/ILIeCKaS[ pabota Ne 3. «PemieHne 3KkCiepuMEHTaIbHBIX 3a/1a4 10 1
teme "Hemeramnel"» (uHCTpyKTax o Th)

28 [TpomesxyTouHnas arrecranus. Becepoccuiickast mpoBepounast paboTa 1

29 CBsI3b HEOPraHWYECKUX U OPraHUYECKUX BEIECTB 1

30 CBsI3b HEOPraHUYECKUX U OPraHUYECKUX BEIECTB 1
Posib xuMuu B ob6ecrieueHNH SK0JIOTHYECKOH, SHEPreTHIeCKOM 1

31 MUIIEBOW 0e30MaCHOCTH, Pa3BUTUU MEeTUIMHEL. [IoHSITHE 0 HAyIHBIX 1
METO/1aX MO3HAHM BELIECTB U XUMHUECKUX PeaKIUn

30 [IpencraBnenus o6v OOIIMX HAYyYHBIX MPUHLIUIIAX POMBIIUIEHHOTO 1
TIOJTYYCHHSI BYKHEHTIINX BEIIECTB

33 YeoBek B MHpE BEIIECTB U MAaTEPHAJIOB: BAKHEUIITHE CTPOUTEITHHBIC 1




MaTepHalbl, KOHCTPYKIIMOHHBIC MaTepHabl, KPaCKU, CTEKIIO, KEpaMHUKa,
MaTepualIbl JJIs AIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U
MHUHEpaJIbHbIE YI00pEHUs

XuMUS ¥ 30POBBE YEIOBEKA: MPaBUIa UCIIOIH30BAHMSI JIEKAPCTBECHHBIX
34 IpenaparoB, MpaBujia 6€30MacHOT0 MUCIOJIb30BaHMS IIPENapaToB OBITOBOM 1
XUMUH B TIOBCEIHEBHOW KU3HU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5




YYEBHO-METO/INYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

Xumus, 10 xnace/ I'abpuensu O.C., Octpoymo U.T'., CiagkoB C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBeiienuey.

Xumus, 11 xnace/ I'abpuensu O.C., Ocrpoymon U.I'., Cnagkos C.A., AKinonepHoe 00I1ecTBO
«M3narenscTBO «lIpocBerienuey.

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
Ohttps://edsoo.ru/Normativnie_dokumenti.htm

[®enepanbHas paboyas nporpamma 1o yueOHoMy npeamery «Xumus» 6a30BbIi
ypoenbhttps://edsoo.ru/wp-content/uploads/2023/08/25_%D0%A4%D0%A0%D0%9F-
%D0%A5%D0%B8%D0%BC%D0%B8%D1%8F_10-11-
%D0%BA%D0%BB%D0%B0%D1%81%D1%81%D1%8B_%D0%B1%D0%B0%D0%B7%D
0%B0.pdf

Ohttps://instrao.ru/

[ Meronnyeckue peKOMEHIAlUK 110 OpraHU3aluy y4eOHOH MPOEKTHO-UCCIIEA0BATENbCKOM
NeSITETHHOCTH B 00pa30BaTeNIbHBIX OPTraHU3aIUIX

[ ITonoxeHue o eAMHBIX TPEOOBAHUAX K YCTHOM U MMCbMEHHON peur 00yyaromuxcs

[0 ITosio>keHHEe 0 BHYTPEHHEW CUCTEME OIICHKM KadecTBa 00pa3oBaHUs

[0 ITonoxeHue o NOpsiiKe BEACHUS TeTpajiel 1o npeaMeTam

[0 Meronndeckne peKOMEH/IAIMH 110 OPTaHU3alUuH U TPOBEACHUIO0 XUMUYECKOTO HKCIIEPUMEHTA
pU U3y4eHUH yuyeOHoro npeamera "Xumus'" Ha ypoBHE OCHOBHOTO 00pa30BaHUs

[0 IlpenogaBaHre €CTECTBEHHO-HAYYHBIX IMPEJMETOB B YCIOBUSAX OOHOBIICHUS CO/ICPKAHUS U
METO/I0B IIKOJIBHOTO 0Opa3oBanus / ABtopsl: [lentun A.YO., 3arpannunas H.A., Hukumosa
E.A., Cemenona I'.10., OBunnnukoB A.B. / Ilox pen. A.1O. I[lentuna

0 Kakum ObITh YpOKY XMMHUH B coBpeMeHHO# mikose? https://edsoo.ru/Himiya.htm

[0 Meroanyeckue nocobus u Buaeoypoku: https://edsoo.ru/Metodicheskie_posobiya i_v.htm
0 MIHTEPAKTHUBHOE ITOCOBME. Bociutanue Ha ypoke: METoAMKa pabOThl yUnuTes
(mocoOue aist yuutenei o0uieoopa3oBaTeabHbIX oprannsanuii) Asropsl: Crenanos I1.B.,
Kpyrnos B.B., Crenanosa 1.B., CenuBanosa H.JI., [llycrosa N.1O., [Tapdenosa 1.C.,
Uepxkamun O.E., bebenuna E.B. / IToa.pen. I1.B.Ctenanosa

[0 D¢ dexTuBHBIE METOABI 00yUEHUS B MH()OPMAITMOHHO-00pa30BaTeIbHON cpeie ABTOPBI:
Ocmonosckas .M., Knapun M.B., I'ynununa C.M., Makapos M.U. / ITox pen. .M.
OcMOI0BCKOM.

[0 lHTEepakTHBHBIE BUPTYAIbHBIC JTA0OPATOPHBIC U MPAKTHUECKUE pabOTHI Ha YTITyOJICHHOM
ypOBHE OCHOBHOTO 0011iero oopasosanus: https://content.edsoo.ru/lab/ Xumus (13 BupTyanbHbix
n1abopaTopHbIX padoT)

[ THTepakTUBHBIE METOJUUECKUE MAaTEPUAIIbI ISl METOMUECKON MOAEPIKKH
obpasoBatenbHbIX opranu3anuii: https://content.edsoo.ru/case/ Xumus (6 METOIUYIECKHX
KeicoB)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://lesson.edu.ru/04/08

https://resh.edu.ru

www.1september.ru

https://www.yaklass.ru/p/himija

http://www.xumuk.ru

http://all-met.narod.ru

https://educont.ru

https://urok.1c.ru/



http://fipi.ru/
https://media.prosv.ru
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
YUYEBHOE OBOPYJIOBAHUE
Texnuyeckue cpeacTBa 00ydeHus:: MOHOOJIOK, MyJIbTUMEIUIHBINA TPOEKTOP, MHTEPAKTUBHAS JJOCKA,
JOKYMEHT-KaMepa, nepudepuitibie yCcTpoiicTBa (KOJIOHKH 3BYKOBBIE, MBIIIb ONTHYECKAs, KJIaBUATYpa,
CeTeBOM QUIBTP)
OBOPYJAOBAHUE JIUIA NPOBEJAEHUS ITIPAKTUYECKHUX PABOT

OobopynoBanue kaduHera (B coorsercTBuu ¢ [lpukazom Munucrepcrsa [IpocBemenuss P@®

oT 6 cenTsaOps 2022r. Ne 804)

Hoapa3nen 15. Kabuner xummnu Hannune Hactrnuno| HeoOxon
e HMO
COOTBETC [IprOOpec
TBHE TH

Crieninanu3upoBaHHas MeOeb M CHCTEMbI XpaHCHUS [ KaOWHeTa
OcHOBHOE 000pyTOBaHUE

2.15.1. Cton 1abopaToOpHBINA JEMOHCTPAIIMOHHBIH (C 1
3alIUTHBIM, XUMOCTOMKUM U TEPMOCTOMKUM
MOKPBITUEM, PAKOBHUHOM, TTOJIBOAKON U OTBEIEHUEM
BOJIbI, CAHTEXHHUKOM, IIICKTPUICCKUMU PO3ETKAMH,
aBTOMAaTaMHy aBapHIHOTO OTKJIFOUEHUS TOKA)
2.15.2. Cron mabopaTOpHBIN TEMOHCTPAIIIOHHBIH C 1
HAJCTPOMKOM (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM TTOKPBITHEM)

2.15.3. Cron yuyeHndeckuil 1a0OpaToOpHbBIN, peryIupyeMbli 13
I10 BBICOTE (C 3aIUTHBIM, XUMOCTOMKUM H
TEPMOCTOMKUM MOKPBITHEM, PAKOBUHOM, OOPTUKOM
10 HAPY>KHOMY Kparo, TIOJIBOJIKON U OTBEJICHUEM
BOJBI M CAHTEXHHUKOH )/CTON YUYCHUUECKUH,
peryaupyemMbliii 1o BeICOTE (IPHOOPETAETCs TOIBKO
MIPU HAJTMYUU CHEIHATBHOTO TaO0paTOPHOTO
OCTPOBHOTO CTOJIa)

2.15.4. Cryn yueHn4ecKuil IOBOPOTHBIN, PETYJIUPYEMBIN 1O 32

BBICOTE
2.15.5. OrHeTymuTeh 1
OcHoBHO€/JI0NOJTHUTENbHOE BAPHATHBHOE 000pPY/10BAHUE
2.15.6. Croiiku ans xpanenus: ' MA-naGopaTopuit 1
2.15.7. QuunyapT ¢ MAarHUTHO-MapKEPHOM TOCKOM 1

TexHuueckue cpencTa

OcHOBHOE 000pyI0BaHNE

JlonoJHHUTENbHOE BApHATUBHOE 000PY/I0BaHUE
2.15.8. [TnanmeTHBIM KOMIBIOTEP (JUIIEH3UOHHOE 1
MporpaMMHOE oOecriedeHne, 00pa3oBaTENbHbBIN
KOHTEHT, CHCTEMa 3allIUThI OT BPEIOHOCHOH
uHpopMaIun)

Ob6opynoBaHre XUMUYECKOH J1TabopaTopHu
Cnenmanmu3upoBaHHasi MeOEIIb U CUCTEMbI XpaHCHHUSI IS
XMMUYECKOH J1abopaTopuu

OcHOBHOE 000pYyI0BaHNE

2.15.9. | JIaGopaTopHBbIii OCTPOBHOM CTOJ (ABYXCTOPOHHUH, C 1




3al[UTHBIM, XUMOCTOMKUM U TEPMOCTOMKUM
HOKpBITI/IeM, HaACTOJIbEM, C HOHCBGTKOﬁ 158
AIEKTPUICCKUMHU PO3ETKAMH, ITOBOAKON 1
OTBEJACHUEM BOJIbl U CAHTEXHHUKOM)

2.15.10. Ctyn 1a00paTOPHBINA, PETYIMPYEMBIN 1O BHICOTE 32
2.15.11. Ctox 1abopaToOpHBINA 1EMOHCTPAIIMOHHBIH (C 1
3alIUTHBIM, XUMOCTOMKUM U TEPMOCTOMKUM
MTOKPBITUEM, PAKOBUHOM, TOJIBOAKOMN U OTBEACHUEM
BO/JIbI, CAHTEXHHUKOH, 3JIEKTPUIECKUMHU PO3ETKAMH,
aBTOMAaTaMU aBapUIHOIO OTKJIIOUEHUS TOKA)
2.15.12. Cron mabopaTopHBIi IEMOHCTPAITMOHHBIN C
HAJICTPOUKOM (C 3aIIUTHBIM, XUMOCTOMKHUM H
TEPMOCTOUKUM MOKPBITHEM )
2.15.13. CT0J ¢ sImMKaMu JUIsl XpaHeHust/ TyMOOM 1
2.15.14. Kpecino oducnoe 1
2.15.15. [Ikad BBITSHKHOW TAaHOPAMHBIN 1
2.15.16. [xad m1st XpaHeHUsT y9eOHBIX TOCOOMIA 1
2.15.17. OrHeTymuTeIb 1
JleMoHCTpalnoHHOE 000pyAOBaHKE U MPUOOPHI Ui KaOUHEeTa U
nabopaTopuu
OcHoBHOE 000pYyI0BaHNE
2.15.18. Becnl anexktponnsie ¢ USB-nepexogHukoM
2.15.19. CTONUK HOXBEMHBIN 2
2.15.20. I{enTpudyra nemMoHcTpanmoHHas 2
2.15.21. [IITaTuB 1€MOHCTPAIMOHHBIN 2
2.15.22. Anmnapar juig poBeIeHUs] XUMUYECKUX peaKuil 2
2.15.23. Amnmnapar Kunmna 2
2.15.24. DBIMOMETP 2
2.15.25. ["'eHepaTop (MCTOYHMK) BBICOKOTO HAMPSKEHUs 2
2.15.26. ['openka yHUBepcaabHas 2
2.15.27. [Tpubop st UILTIOCTPAU 3aBUCUMOCTH CKOPOCTH 2
XUMHUUYECKUX PEAKIUI OT YCIOBHUM OKpY:Karolen
cpenapl
2.15.28. Habop 1151 snekTponan3a AeMOHCTPAIlMOHHBIN 2
2.15.29. [Tpubop 11t ONBITOB IO XUMHH € JIEKTPUUECKUM 2
TOKOM (J1abopaTopHbIi)
2.15.30. [Tpubop 1uist OKUCTCHHS CIIUPTA HAJl METHBIM 2
KaTaJIn3aTOpOM
2.15.31. [TpuGop 1 moTyyeHHs rajJou0aIKaHOB 2
JIEMOHCTPAIIMOHHBIN
2.15.32. [TpuGop 1 mosyyeHHUst paCTBOPUMBIX BEIIECTB B 2
TBEPJIOM BHUJIC
2.15.33. YcranoBka Juist QUIBTPOBAHUS O] BAKYYMOM 2
2.15.34. [Tpubop Ju1st onpesieseHns: CocTaBa BO3yxa 1
2.15.35. I"a3oananm3aTop KUCIOPOIa H TOKCHIHBIX Ta30B C 2
1 poBOM MHAMKAIIMEH MoKa3aTesne
2.15.36. [Tpubop 1t MITFOCTpaIU 3aKOHA COXPAHECHHS 2

MacCChl BEIICCTB




2.15.37. YcraHoBKa /171 IEPETOHKH BEIIECTB 2
2.15.38. bapomerp-anepoun 2
JIabopaTopHO-TeXHOJIOTHYECKOe 000pyA0BaHUE /IJIsi KaOUHETA U
J1a00paTOpUH
OcHoBHOE 000pYy/I0BaHUE
2.15.39. I{udposas m1abopaTropusi M0 XUMHUHU JUIsl YIUTENS 2
2.15.40. [{udposas madbopaTopusi 10 XUMHHU IJIs1 YYCHUKA 2
2.15.41. [TpuGop 1t MOTyYeHHsI TaTIOUJOATKAHOB U CIIOXKHBIX 2
2(hupoB 1a060pPaTOPHBII
2.15.42. Konbonarpesareinb 2
2.15.43. DJIEKTPOTUIMTKA 2
2.15.44. banst koMOMHUpOBaHHAs JIabopaTopHas 2
2.15.45. Becbhl 17151 chllyunx MarepuajioB 2
2.15.46. [Tpubop 1 moayyeHus razon 2
2.15.47. CrnuproBka jabopaTopHas 25
2.15.48. MarauTtHas Meniaaka 2
2.15.49. Muxkpockor 1uppoBoit ¢ pyKOBOJICTBOM 20
110JIb30BATENIS. M IOCOOMEM /ISl YUAIIUXCsl
2.15.50. Habop m1s 9MCTKH ONTHKU 2
2.15.51. HaGop nocyibl Uil peakTHBOB 20
2.15.52. Habop nocy bl v npuHaAIeKHOCTEH 1151 pabOTHI © 20
MaJIBIMH KOJINYECTBAMH BEIIECTB
2.15.53. HaGop npunaanexxHocTel uist MOHTa)Xa MPOCTEUIIINX 20
puOOPOB MO0 XUMHH
2.15.54. HaGop nocy el 1 mpuHAAIEKHOCTEH U3 MPONHIIeHA 20
(MuKposabopaTopusi)
OcHoBHOe/Jl0TIOJIHUTENbHOE BApUAaTUBHOE 000PY/I0BaHHE
2.15.55. | Kommnekt 'MA-nabopaTopuii o XMMUU 15
JlonoJTHUTEIbHOE BApPHATHBHOE 000PY/I0BaHUE
2.15.56. | MydenbHas neupb 1
JIaGoparopHast XuMHuecKasi Iocyja Juist KabuHera u JabopaTopuu
OcHoBHOE 000pyTI0BaHUE
2.15.57. KoMI1ekT ko516 1eMOHCTPAIIMOHHBIX 2
2.15.58. HaGop npobok pe3uHOBBIX 2
2.15.59. Ilepexo/1 CTEKISIHHBIN 20
2.15.60. [Tpo6upka Bropua 20
2.15.61. [Tpobupka IBYXKOJICHHAs 20
2.15.62. CoenuHNUTEND CTEKIISTHHBIN 20
2.15.63. 3aXiM BUHTOBOM 20
2.15.64. 3axxum Mopa 20
2.15.65. [1l1aHr CUIMKOHOBBIN 20
2.15.66. KommuiekT cTekIssHHON Mocy /bl Ha nutudax 20
JIEMOHCTPAIIMOHHBIN
2.15.67. Jlozupytoliee ycTpoicTBO (MEXaHH4eCcKoe) 2
2.15.68. KommiekT n3nennii n3 kepamuku, papdopa u dhasaca 2
2.15.69. Kommiekt s1oskek hapopoBbIx 2
2.15.70. KommiekT MepHbIX K010 Majioro o0bema 2
2.15.71. KommiekT MepHBIX K0JIO 2




2.15.72. KoMriekT MEepHBIX IIJIMHIPOB TIACTUKOBBIX 2
2.15.73. KoMIujieKT MepHBIX HIIWHPOB CTEKISTHHBIX 2
2.15.74. KOMIIIEKT BOPOHOK CTEKJISTHHBIX 2
2.15.75. KoMIuiekT nunerok 2
2.15.76. KOMIUIEKT CTaKkaHOB MJIACTHKOBBIX/CTEKJISTHHBIX 2
2.15.77. KoMrmiekT cTakaHOB XMMHUYECKUX MEPHBIX 2
2.15.78. KoMIuIeKT cTakaHYnKOB U1 B3BEIIMBAHUS 2
2.15.79. KOMIUIEKT CTyNOK C IeCTUKaMU 2
2.15.80. HaGop mmareneii 2
2.15.81. Habop nuHIIeTOB 2
2.15.82. Ha6op vamek Ilerpu 2
2.15.83. TpyOka crekistHHas 20
2.15.84. DKCUKATOP 2
2.15.85. Yanra kpucTauin3aoHHast 20
2.15.86. Iyume! TUTCIbHBIC 20
2.15.87. Bropetka 20
2.15.88. ITpobupka 200
2.15.89. banka 1o peakTHBBI OIUITHIICHOBAS 20
2.15.90. banka noj peakTHBBI CTEKIITHHASI U3 TEMHOTO CTEKJIa 20
C MIPUTEPTOH MPOOKOI
2.15.91. Habop CKISIHOK AJ1s1 paCTBOPOB PEaKTHBOB 50
2.15.92. [Tanoyka cTexkyIsiHHAS 20
2.15.93. [tatuB 11 npoOUPOK 30
2.15.94. KoMIuiekT epiieil 1y1st MbIThsl J1aOOpaTOPHOU MOCY/ bl 2
2.15.95. KoMmmuiekT cpeacTs uisi THAUBUAYAJTBHOM 3alTUTHI 2
2.15.96. KommiekT TepMoMeTpoB 2
2.15.97. CyumibHasi HaHeNlb 151 TOCY b 3
JloTIoJTHUTEThHOE BAPHATUBHOE 000Dy IOBAHUE
2.15.98. [lepexo CTEKISTHHBIN
2.15.99. Boponka genurenbHas 2
2.15.100. | Crynka dhapdopoBas ¢ IECTHKOM 4
2.15.101. | 3axum npoOUpPOYHBII 20
2.15.102. | Yameuka jyisi BoIIapUBAHHS 20
2.15.103. | ®wibTpoBasbHas OymMara/GibTpsl OyMaKHbIC
2.15.104. | KOMIUIEKT 3TUKETOK 2
2.15.105. | Twurenn 20
Monenu (00beMHBIE U TUIOCKKE), HaTypaibHbIe OOBEKTHI
(KOJJIEKITUHU, XUMUYECKIE PEAKTUBBI) I KaOWHEeTa u
naboparopuu
OcHoBHOE 000py/I0BaHUE
2.15.106. | KoMIuiekT Mojeell KpUCTAIUTHYSCKHUX PEIIeTOK 2
2.15.107. Moenp MOJIEKYJIIbI OeNKa 2
2.15.108. | HaOop ans MOAETMPOBAHUS CTPOCHUS 2
HEOPTaHWYECKUX BEIICCTB
2.15.109. | HaOop ans MOAETHPOBAHUS CTPOCHUS OPTaHUYECKUX 2
BEIICCTB
2.15.110. | HaOop anst MOAEIMPOBAHUS CTPOECHUS aTOMOB U 2

MOJIEKYJI




2.15.111. | HaGop st MoeTupoOBaHus JJIEKTPOHHOTO CTPOCHHUSI 2
aTOMOB
2.15.112. KoMmekT xosuiexkuuii 2
2.15.113. | KoMmiekT XuUMHYECKIX PEaKTUBOB 2
JIeMOHCTpallMOHHbIE YUeOHO-HATIISHBIE TOCOOHS
OcHOBHOE 000PYIOBaHUE
2.15.114. | KoMIIJIEKT MOPTPETOB BEIHKUX XUMUKOB 2
2.15.115. ITocoOust HArIAMHON SKCIIO3ULIHN 2
2.15.116. [Tepuoanueckas cucTeMa XMMHUYECKUX DJIEMEHTOB 2
J.1.MenneneeBa d1eKTpOHHAs
O6opyaoBaHue JJAOOPAHTCKON KaOMHETAa XUMHUH
OcHoBHOE 000pYy/I0BaHUE
2.15.117. CToJI ¢ SITMKAMU ISl XPAHCHUST/ TYMOOH 1
2.15.118. | Kpecno oducnoe 1
2.15.119. | Cron mabopaTOpHBII MOCUHBIN 1
2.15.120. CymuibpHasi HaHeNb IS TOCY bl 3
2.15.121. | llxad nis xpaneHus y4eOHBIX MOCOOM 1
2.15.122. | OrueynopHbIii mKad I XpaHSHUS 1
JIETKOBOCILJIAMEHSFOIIIMXCS, TOPIOYUX U
B3PBIBOOTIACHBIX BEIIICCTB
2.15.123. | Illxad mis XxpaHeHHUsS] XUMAYECKUX PEAKTHBOB 2
2.15.124. | Ulxa¢ ans xpaneHus 1a60paTOPHOI 3
MTOCY JIbI/TIPUOOPOB
2.15.125. | llIxad BeITSOKHOU 1
2.15.126. | JIabopaHTCKUU CTOJ
2.15.127. | Cryn n1abopaTopHbIi, peryJIupyeMblii 1o BHICOTE
2.15.128. DIEKTPUUECKHUI aKBaIUCTUILISITOD 1
2.15.129. | kad cymmuabHbIHA
2.15.130. | Pe3uHOBbIE NIEpPUYATKH 2




OueHoYHbIe MATEPUAJIBI
10 kaace

KOHTpOJ’IbHaﬂ paGOTa 3a NIepBo¢€ moJayroaue

[Tnan paboTsl

YpoBHU ciioxHOCTH 3afaHust: b — 6a30BbIi, 1 — moBbIICHHBIN, B — BEICOKHUT.
Tunst 3aganuit: KO — 3ananue ¢ kpatkum orBeToM, PO — 3a1anue ¢ pa3BepHYTHIM OTBETOM.

Kon
KOC

KoHTponmupyeMblil 3IEMEHT COAEpKAHUS

Tun
3a1a-
HUA

YpoBeHb
CIIOXK-
HOCTH

ban-
JIBI

Bpems
BBIINOJI-
HEHUs,
MUH.

3.3

Knaccudukanus OPTaHUYECKUX BELIECTB.
Homenkiarypa OpraHUYECKUX BEILIECTB
(TpuBHAJIbHAS M MEXKTYHAPOIHAS)

KO

b

3

3.3

Knaccudukanus OpPraHUYECKUX BCIIIECTB.
Howmenxkmnarypa OpPTaHNYECKHUX BCIICCTB
(TpuBHAJIBHAS ¥ MEXKTYHAPOTHAS)

KO

3.1
3.2

Teopuss  CcTpoeHUsT  OpPraHMYECKHX  OCIAMHEHUM:
TOMOJIOTHSI " uzomepus (CTPyKTypHast n
MPOCTPAaHCTBEHHAs). B3anmMHOe BiIMsSIHUE aTOMOB B
MOJIEKYJIaX. Turnel CBsI3eH B MOJIEKYJIax
OpraHWYecKux BemecTB. ['MOpuau3amus aTOMHBIX
opbutaneit yrinepona. Paaukan. DyHKUMOHAIbHAS
rpynna

KO

3.4
4.1.7

XapakTepHble XUMHUYECKUE CBOMCTBA
YIJIEBOAOPOAOB: AJKAHOB, LIUKJIOAJIKAHOB, AJKEHOB,
JIMICHOB, AJIKWHOB, apOMAaTHYECKUX YTJIIEBOJOPOIOB
(Genzona U TOMOJIOTOB OeH3051a, CTHPOJIA).
OcCHOBHBIE CIOCOOBI TMOJYYEHHS YTJIEBOJIOPOIOB (B
nabopaTopun)

KO

3.4
4.1.7

XapakTepHble XUMHUYECKUE CBOMCTBA
YIJIEBOAOPOAOB: AJKAHOB, LIMKJIOAJIKAHOB, AJKEHOB,
JIMICHOB, AJIKWHOB, apOMAaTHYECKUX YTJIIEBOJOPOIOB
(Genzona U TOMOJIOTOB OeH3051a, CTHPOJIA).
OcCHOBHBIE CIIOCOOBI MOJYYEHHS YTJIEBOJIOPOIOB (B
nabopaTopun)

KO

3.4
4.1.7

XapakTepHble XUMHUYECKUE CBOMCTBA
YTJIEBOJOPOAOB: AJKAHOB IMKJIOAIKAHOB, AJKEHOB,
JUEHOB aJKWHOB, AapOMAaTUYECKUX YTJIEBOJIOPOIOB
(OeHzoma M romoNoroB  OeH3osa,  CTUPOIA).
Baxneifimme cmocoObl MOTyYEHHUs YTIEBOIOPOIOB.
Honnbi  (mpaBwio B.B. MapkoBHukoBa) u
paavKaJIbHBIA MEXAHU3MBI PEaKIUN B OPraHUYECKON
XUMHUHU

KO

3.9

B3anmocs3b YTII€BOAOPO/JIOB,
KUCJIOPOACOAEPKALINX U a30TCOJEpkKaLIUX
OPraHNYEeCKHX COCTMHEHUN

KO

14.1

Knaccudukanus XUMHYECKUX  peakIui B

KO




HEOPraHWYECKOM M OPraHuYeCKOW XMMUU

3.9 | Peakiun, MOATBEPXKJAIOIINE  B3auMOCBs3b | PO B 5}
OpPraHUYECKHUX COCIMHCHHI

Kpurepuu onienuBanus
Uroro 15 Gannos

13-15 GammoB — oTMeTKa «5» 10-12 GanmoB — oTMeTKa «4»
7-9 6annoB — oTMETKA «3» <7 GaJIJIOB — OTMETKA «2»
Bapuanr 1
YcTaHOBHTE COOTBETCTBUE MEKY KIIACCOM BEI[ECTBA M €r0 001Iel (hopMyIIoi.
KJIACC BEHIECTBA OBLIAS ®OPMVIIA
A) apeHbl 1) CiHans2
B)  ankensl 2) CnH2n
B) amkaauens 3) CaHan-2
4) CnHZn-4
5) CnHZn-G
YCcTaHOBHTE COOTBETCTBHE MEXK/y HA3BaHUEM BEIIECTBA M €r0 KIIACCOM.
HA3BAHUE BEIIIECTBA KJIACC BEHIECTBA
A) ©Genszon 1) ankaHbI
b) sTunen 2) aJKeHbI
B) uwmknonponan 3)  aJKHHBI
4) apeHbl

5) UMKIOaJIKaHbI

W3 npeioKeHHOro mepeyHs BEIOEPUTE JIBa BEIIECTBA, B MOJIEKYJIAX KOTOPBIX €CTh aTOMBI
YIIIepoaa B COCTOSHUHM SP*-rHOpH N3]
1) CH=CH 4) CHo=C=CH
2) CH2=CH 5) CH3CH20H
3) CH3—CH>-CH3s
W3 npeiioskeHHOTO MepeyHs BRIOEPUTE JBa BEIIECTBA, C KOTOPHIMH PearupyeT MeHTaH:
1) H;O ' :

2) HBr

3) Cl.

4) HNO,

0) HzPOy
U3 mpeioKeHHOTO0 MIepeyHs BRIOEPUTE JBa BEIIECTBA, C KOTOPBIMH PEarupyeT OEH30II:
1) Clz 4) H,0O
2) KMnO4 5) NaOH
3) 02

VY CTaHOBUTE COOTBETCTBUE MEKIY MCXOJAHBIMHU BEMIECTBAMHU M IIPOLYKTaAMH, KOTOPHIE
PEUMYIIECTBEHHO 00Pa3yIOTCs PH UX B3aUMOICHCTBHH.

PEATHUPYIOIINE BEHIECTBA [IPOJIYKT B3AUMOJIEUCTBHUAI
A) CHs3—C=CH + Hz(uss) — 1) CHs;-CO-CHs

b) CH3—C=CH + Br(uss) — 2) CH3—CBr.—CHBr»

B) CHs—C=CH + H.0 — 3) CH3CH>-CHs

') CH3s—C=CH + HBrs — 4) CHz-CH>-CHO

5) CH3-CHBr-CH2Br
6) CHs—CBr,—CHzs




B samaHHOH cXeMe OpeBpamleHHH
X ——CH, —X— CH,NO,

pelmecTBaMid X ¥ Y ABNAKTCH!

1) xapbup kanlbiiEsA 4) BWTpaT HaTpHA

2) orcug asota(ll) 5) asoTHAA KHCIOTA

3) rapbug aNHOMHHHA .
W3 npennoxeHHOro mepevHsi BHIOEpUTE JBa TUIA PEAKLUNA, K KOTOPHIM MOXHO OTHECTH
B3aMMO/ICICTBUE ATaHa U XJIOpa.

1) peakumsi mpUCOSTUHEHUS 4) peakius dTepruduKaIuu

2) peakuus 3aMelIeHUs 5) peakuust KaTaJIuTHUECKas]

3) peakius paguKaibHas

Hanumire ypaBHeHUs1 peakiuii, ¢ TOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH CJIEIYIOIINE
MIpEeBpALICHHUS:

+Cl,, cBer
C — AlyCs »CHs————2— 5 X1 — CzHs > X2
[Tpu HanMicaHUW YpaBHEHUH pEaKIUil HCIIOIB3YyHTE CTPYKTYPHBIE (POPMYIIBI OpraHUYECKIX
BELIECTB.

HNO 3,0 t

OTBeTHI
Bapuanrt 1

523

425

24

34

13

3216

35

23

KommnuiekcHast KOHTpoJIbHasi paboTa
[Tnan paboTh

YpoBHU cioxHOCTH 3anaHusi: b — 6a30Bb1i, [1 — moBbIIeHHBIN, B — BEICOKUT.
Tunel 3aganuit: KO — 3ananue ¢ kpatkum otBeToM, PO — 3a1aHne ¢ pa3BepHYTHIM OTBETOM.

Ne | Kog | KoHTposnnpyeMslil 271EMEHT COAEpKaHUS Tun VYposens | ban- | Bpems
K2C 3aza- CIIOXK- Jbl | BBIIOJI-
HUS HOCTH HEHMS,
MUH.
3.3 Knaccudukanus OpraHUYECKUX BemiecTs. | KO b 1 3
Howmenkmnarypa OpPTaHUYECKHUX BEIIIECTB
(TpuBHAJIbHASL U MEKIYHAPOJIHAS)
3.3 | Knaccuduxarus opranmueckux  BemecTB. | KO b 1 3
Homenknatypa OpPraHUYeCKUX BEIIIECTB
(TpuBHATBHAS U MEXKIYHAPOIHAS)
3.53. | XapakTepHble XHMHYECKHe CBoiicTBa npenenbHbix | KO b 1 2
64.1. | OMTHOATOMHBIX WM MHOTOATOMHBIX CIIHPTOB, (heHOJIa.




8 XapakTepHble XHUMHUYECKHUE CBOWCTBA ajlbICTHOB,
MPEIeTbHBIX  KapOOHOBBIX KHUCIIOT, CII03KHEIX
3¢upoB. OCHOBHBIC CII0COOBI MOy YEHUS
KHCJIOPOJICO/ICPKAIIMX OPraHUYECKUX COCAMHEHUMN
(B 1abopaTopun).

OPraHUYEeCKHX COCTMHEHUN

3.53. | XapakTepHble XHMHYECKHE CBOHCTBa mpenenbHbix | KO b 1 2
64.1. | OMTHOATOMHBIX M MHOTOATOMHBIX CIIHUPTOB, (eHOJIA.
8 XapakTepHble XHUMUYECKUE CBOKCTBA albIETUOB,
npeleNbHBIX KapOOHOBBIX  KHUCJIOT,  CJIOKHBIX
a¢upoB. OCHOBHBIE CrIoCcOObI MOJTyYEHUS
KHCJIOPOJICO/ICPKAINX ~ OPTaHMYECKUX COCTUHECHUHN
(B maboparopun).
3.53. | XapakTtepHble XUMHUYECKHE CBOWMCTBa mnpeaenbHbix | KO IT 2 4
64.1. | OMTHOATOMHBIX W MHOTOATOMHBIX CHUPTOB, (heHona,
8 QIBJICTUOB,  KapOOHOBBIX  KHCJIOT, CJIOXHBIX
3¢hupoB. Baxnelimme crmocoOsr MTOJTyICHUS
KHCJIOPOJICOJICPIKAIIUX OPraHUYCCKUX COCTUMHCHUI
3.8 | buonornuecku Ba)KHBIE BemiecTBa: kupsl, | KO b 1 2
YTJIEBOIBI (MOHOCAXapHIbI, JCaxapuibl,
HOJIMCaxapuabl), OCIKU
3.9 | B3aumocssi3p yrieBoaopoaos, | KO b 2 5
KHCJIOPOJICOICPIKAIINX U a30TCOJCpIKAIINX
OPraHUYEeCKHX COCTMHEHUHN
1.4.1 | Kimaccudukanms XUMUYECKUX  peaKIuid B | KO b 1 3
HEOPraHWYEeCKONW M OPraHM4eCKON XMMHH
3.9 Peakiuu, MOJTBEPIKIAIOIINE B3auMOCBs3b | PO B 5 15

Kpurepun onienuBanus
Uroro 15 Gannos

13-15 OannoB — oTMETKA «5» 10-12 GannoB — oTMETKA «4»
7-9 6amnoB — OTMETKA «3» <7 0aJJIOB — OTMETKA «2»
Bapuanr 1
YcTaHOBHTE COOTBETCTBUE MEKTY KJIACCOM BEIIECTBA M €r0 001IeH (hopMyIIoi.
KJIACC BEILLIECTBA OBIIAS ®OPMVIJIA
A) mpoctsie 3upskI 1) CiH2n+20
b) xapOoHOBBIE KUCITOTHI 2) CnH2,0
B) ampaerums 3) CnH2002
4) CnHZn-ZO

5) CnH2n+10
VY CTaHOBUTE COOTBETCTBHE MEXK/Y Ha3BaHHEM BEIECTBA M €0 KJIaCCOM.

HA3BAHUWE BEIIIECTBA KJIACC BEIIECTBA
A) MypaBbHUHAS KHCIIOTa 1) MoHocaxapubI
b) rmunepun 2) aucaxapujibl

B) rmoko3a 3) ampaerusl

4) kapOOHOBBIC KUCIIOTHI

5) cmuptel
W3 npenioskeHHOTo MepeyHs BRIOEPUTE JBa BEIIECTBA, C KOTOPHIMH PEarupyeT METaHOI:
1) H2 4) CH3COOH




2) KOH 5) Na

3) NaNOs

W3 npemIoKeHHOro II€PeYHs BBLIOEPUTE [BAa BELIECTBA, C KOTOPLIMH pEarupyer
MypaBbHHAs KUCIOTA:

1) Cl 4) H20
2) Cu 5) NaOH
3) Cuo

YcTaHOBUTE COOTBETCTBHUE MCKAY pCarupyromuMi BCUICCTBAMU U OPTraHNYCCKUM
BEIIECTBOM — ITPOAYKTOM TOW PEaKIUU: K KaKOH MO3UINH, 0003HAUCHHO!H OyKBOI,
MOA0EPUTE COOTBETCTBYIONIYIO MO3UINI0, 0003HAUCHHYIO [IH(PPOI.

PEATHPYIOUIME BEHIECTBA [TPOJIYKT B3AVIMOJIEMCTBUA
A) HCOOH u Na 1) aMHHOYKCyCHas KHCJIOTa

b) HCOOH u C;Hs0OH 2) (dopMuaT aMMOHUS

B) HCOOH u NHs 3) ¢opmuar HaTpus

I') HCOOH u Na,COs3 4) srundopmuar

5) orunar HaTpUs
6) osTHIaneTar
W3 mnpeioKeHHOro TepevHsi BBIOEpUTE JBa Kilacca BEHIECTB, CBOMCTBA KOTOPBIX
MPOSIBIISIET TIIFOKO3a:
1) xapOoHOBas KUCIIOTA 4) dbenon
2) anpaerua 5) MHOTOAQTOMHBIN CITUPT
3) 0O/IHOATOMHBIN CITUPT
B sagaHA0H cXeMe DpeBpameRHH

X ———CH, —X— CH,NO,

BellecTBaMH X H Y ABIAKTCH:

1) xapbug xanenusa 4) BUTpAT HaTpHAa

2) owcup azota(ll) 9) azoTHAR KHCIOTA

3) xapbHm aMKMHHHA .
W3 mpennoxeHHOro mepedHsl BHIOEpUTE JBa TUIA PEAKIHNA, K KOTOPHIM MOXHO OTHECTH
B3aUMO/IEVCTBUE YKCYCHOM KHUCJIOTHI U IMHKA.

1) peakius mpucoeTnHEHUS 4) peaxius dTepupUKaIuu

2) peakiusi OKUCIUTEIIbHO-BOCCTAHOBUTEIbHAS 5) peakuust HeoOpaTuMas

3) peakiusi HeUTpalIu3aluu

Hamumvre ypaBHeHUsT peakiinii, ¢ TOMOIIBI KOTOPBIX MOXXHO OCYIICCTBUTH CJICAYIOIINE
MpEeBpaIICHUS:

C2He — CoHs —CoHs0OH— ykcycnsriit anmpaerug — CH3COOH — CH3COOCHs

[Ipu HanucaHuy ypaBHEHUH peakIfil HCTIONb3yTe CTPYKTYPHBIE (OPMYIIBI OPraHUYECKUX
BCIIIECTB.

OTBeTHI
Bapuanr 1

132

451

45

35

3423

25

35



25

11 kaace
BxoaHasi KOHTpoOJILHAs padoTa

[Tnan paboTsI

VYpoBHu cioxHOCTH 3aaHusi: b — 6a30BbIi, 1 — nmoBeIIeHHbIN, B — BEICOKUT.
Tunsl 3aganuii: KO — 3aganue ¢ kpatkum otBeToM, PO — 3a1anue ¢ pa3BepHyThIM OTBETOM.

Kon
KBC

KonTponupyemslii 351eMeHT cofepxKaHus

Tun
3aqa-
HUS

YpoBeHb
CIIOXK-
HOCTHU

bain-
JIBI

Bpewms
BBITIOJI-
HEHUS,
MUH.

3.3

Knaccudukanus OpPraHUYeCKHUX  BCIIECTB.
Howmenkmnarypa OpPTaHNYECKHX BCIIICCTB
(TpUBHAJIBHAS ¥ MEXKTYHAPOTHAS)

KO

b

2

3.1
3.2

Teopus CTPOCHHMsI  OpPraHUYECKMX COCIAMHCHHIA:
TOMOJIOTHS U u3oMepusi  (CTpyKTypHas u
NPOCTPAHCTBEHHAs). B3anMHOe  BiIMSHUE arOMOB B
MoJeKyJax. Tunsl cBs3eld B MOJIEKYJIaX OPraHUYECKUX
BemecTB. [ mOpuam3anys aTOMHBIX opOurasneit
yriepoga. Papukan. @yHKuMoHaIbHAS Ipynna

KO

3.4
4.1.7

XapakTepHble XUMHUYECKUE CBOMCTBA
YIJIE€BOAOPOAOB: AJKAHOB, LIUKJIOAJIKAHOB, AJKEHOB,
JMICHOB, AJIKWHOB, apOMAaTHUYECKUX YTJIIEBOJOPOIOB
(6enzoua U TOMOJIOTOB O€H30Jla, CTHUPOJIA).
OcHoOBHBIE CITOCOOBI TMOJIYYEHHS YIJIEBOAOPOJIOB (B
nabopaTopun)

KO

3.4
4.1.7

XapakTepHble XUMHUYECKHUE CBOMCTBA YIJI€BOAOPOIOB:
JIKAHOB IMKJIOAJIKAHOB, AQJIKEHOB, JHEHOB AJIKHHOB,
ApPOMAaTHUYECKHX  YIJIEBOJOPOAOB  (OeH3ona u
TOMOJIOTOB O€H30J1a, CTHpoJia). BaxkHelme croco0b
NoJy4eHust yrieBojopoaoB. HWouubiii (mpasuio B.B.
MapKOBHHKOBA) U paIUKAILHBIA MEXaHU3MbI PEaKIInit
B OpPraHMYECKON XUMHUHU

KO

3.53.
64.1.

XapakTepHblE XWMHUYECKHE CBOWCTBA MPEAEIBHBIX
OJIHOATOMHBIX ¥ MHOTOATOMHBIX CIUPTOB, (peHoIA.
XapakTepHble XHUMHUYECKUE CBOWCTBA albIETHOB,
NpelenbHBIX KApOOHOBBIX  KHCIIOT, CJIOYKHBIX
a¢upoB. OCHOBHBIE CIIOCOOBI MOJTy4YEeHUS
KUCJIOPOACOAEPKAIMX OPraHUYECKUX COECIUHEHUMN
(B 1aboparopun).

KO

3.53.
64.1.

XapakTepHble XHUMHUYECKHE CBOWCTBA MPEAEIbHBIX
O/THOATOMHBIX M MHOTOAQTOMHBIX CITHPTOB, (eHoIa,
aNbJIETH/IOB,  KapOOHOBBIX  KHCJOT, CIIOXHBIX
3(hupoBs. Baxneiimme crocoOs MOJTy4YEeHUS
KHCJIOPOJCOACPKAIIMX OPraHUYECKUX COCTMHEHHI

KO

3.8

buonornueckn Ba)XHBbIC BCIICCTBA: JKHUPBHI,
YTJICBOJbIL (MOHOCE[X&pI/II[BI, AUcCaxapuabl,

KO




MOJIMCaxXapHuabl), OCITKI

3.9 | B3aumocssi3p yriaesoaopoaos, | KO b 2
KHUCIIOPOJICOIEPKALIUX U a30TCOAEpIKaIINX
OPraHUYEeCKHX COCIMHEHUN

1.4.1 | Kimaccudukammst XUMUYECKUX  PEaKIHi B | KO IT 2
HEOPraHWYECKOM U OPraHU4eCKON XUMHHU

Kputepuu orieHUBaHHS
Hroro 13 0amos

12-13 6asw10B — OTMETKA «5)» 9-11 6aw1oB — OTMETKA «4»
6-8 6ayoB — oTMeTKa «3» <6 OAIOB — OTMETKA «2»
Bapuanrt 1

YeTaHOBHTE COOTBETCTBHE MesHmy GopMynoil BemjecTsBa H HKJACCOM,/TDYIOOOH OpraHutvec
coeqMHeHNI, K KoTopoMy(-0fi) OHO NIPMHALIEHHT: K KamIoH moswmumuH, ofo3HaveHHOH
BOil, moadepHTe COOTRETCTEBYIOIIYI) NO3HOHID, 0003HAYEHEYI0 (PO,

ENECT KJACC/TPYIIIIA

POPMVYJIA B BA OPTAHHMYECKHUX COEIHHEHHI
A) HOOC—COOH 1) coEpra

B) CH;CH,—C0O—CHj; 2) xeroHE

B) CH;CH,;OCH; 3) xKapbOHOBBIE KHCJOTH

4) npocThe 3bHPE

W3 npenyiokeHHOro nepeyuHs BhIOepUTe Ba BEIIECTBA, B MOJIEKYJIaX KOTOPBIX €CTh aTOMBI
yIriiepoaa B COCTOSTHUU sz-m6p1/1111/13au1/11/1:

1) CH=CH 4) CH2=C=CH:
2) CH2=CH> 5) CH3CH.OH
3) CH3—-CH>-CH3s
W3 npensoxkeHHOT0 nepevHs BEIOEpUTE ABa BEIIECTBA, C KOTOPHIMU pearupyeT MeHTaH:
1) H:0 ' '

2) HBr

3) Clp

4) HNOq

5) HyPO4

YcraHoBUTE COOTBETCTBUE MEXKAY UCXOAHBIMU BEIIECTBAMH U ITPOAYKTAMU, KOTOPHIE
MIPEUMYIIECTBEHHO 00Pa3yIOTCs MPH UX B3aUMOJICHCTBUMU.

PEATUPYIOLIVE BEL[ECTBA MIPOJIYKT B3AUMOJIEACTBHS
A) CH3—C=CH + Hz(u6) — 1) CHs;-CO-CHs

b) CH3—C=CH + Bra(uss) — 2) CH3-CBr>-CHBr?

B) CH3;—C=CH + H20 — 3) CH3—CH2-CHs

I') CH3—C=CH + HBruss — 4) CH3-CH2>-CHO

5) CHs-CHBr-CH2Br

6) CH3—CBr—CHs
W3 mpemioskeHHOro TepevHst BHIOEPHUTE JIBa BEIIECTBA, ¢ KOTOPHIMHU pearupyeT yKCycCHas
KHUCJI0Ta.

1) H.0 4) AICl3
2) Cu 5) NaOH
3) CuO

YcraHoBUTE COOTBETCTBUE MEXKILY PEArMPYIOLIMMU BELIECTBAMU U OPraHUYECKUM
BEIIIECTBOM — MPOAYKTOM 3TOW PEAKIIUU: K KaXIOU MO3UIINH, 0003HAYCHHOU OyKBOH,
noa0epuTe COOTBETCTBYIOIIYIO MMO3UIINIO0, 0003HAYCHHYIO IIU(PPOH.




PEATHUPYIOIINE BEHIECTBA IIPOIYKT B3AMMOJIEUCTBUSA

A) HCOOH u Na 1) aMHHOYKCyCHas KHCIOTa
b) HCOOH u C;HsOH 2) dopmuaT aMMOHHUS

B) HCOOH u NH3 3) ¢opmuar HaTpHs

') HCOOH u NaxCO3 4) stundopmuar

5) orunar Hatpus
6) osTHmanerar
W3 mnpeanokeHHOro mepeyHs BbIOEpUTE JIBa Kiacca BEHIECTB, CBOMCTBA KOTOPBIX
MIPOSIBIISIET TITFOKO3a:
1) xapOoHOBas KUCIIOTA 4) dpenon
2) anmpaerua 5) MHOTOAQTOMHBIN CITUPT
3) 0/IHOATOMHBIHN CITUPT
B 3amaHHOi cXeMe IpeBpaIeHn i

X ——CH, —¥*—»CH,NO,

BellecTBAMH X M Y ABAANTCH:

1) xapbup kansipsa 4) HUTpAaT HaTpPHA

2) oxcuz asora(ll) 9) asoTHA# KHCI0TA

3) rapbug amIOMHHHA .

N3 npemnoxeHHOTo mepeyHsi BhIOEpUTE JIBa TUIA PEaKLUid, K KOTOPBIM MOKHO OTHECTH
B3aMMO/ICIICTBIE YKCYCHOW KUCIOTHI U MarHusl.

1) peakuus npucoeIMHEHUS 4) peakuus >TepuuKanum

2) peakmus OKUCICHUS 5) peakuus HeoOpaTuMas

3) peakuust HEUTpaTU3alUK

OTBeTHI
Bapuanrt 1

324

24

34

3216

35

3423

25

35

25

KonTtpoabsHnas pabora 3a nepsoe moyroame
[Tnan paboTs

YpoBHU coxHOCTH 3aaHust: b — 6a30BbIi, 1 — moBbIIeHHBIN, B — BEICOKUTA.
Tunel 3aganuit: KO —3ananue ¢ kpatkum orBeToM, PO — 3a1aHue ¢ pa3BepHYTHIM OTBETOM.

Ne | Kox | KoHTposmpyeMslii 371€EMEHT COEp KaHUs Tun VYposens | ban- | Bpems
KBC 3a1a- CII0XK- JIBI BEINOJI-
HUs HOCTHU HEHUS,
MUH.
1.1.1 | Ctpoenue IEKTPOHHBIX obosoyek aromos | KO b 1 3




3JIEMEHTOB TMEPBbIX YETHIPEX MEPUOJIOB: s-, P- U d-
AIIEMEHTHI. DJIEKTPOHHAs KOH(UTypaluss aroma.
OcHoBHOE M BO30YKJIEHHOE COCTOSHHUE aTOMOB.

121
1.2.2
1.2.3
1.24

3aKOHOMEPHOCTH H3MEHEHHUS XUMUYECKUX CBOMCTB
SJIEMEHTOB M HUX COCIMHEHUW 1O TepuojaM |
rpymmaM. OOmiasi  XapakTepucTuka MetamuioB [A-
IITA rpynmn B CBA3M € HUX MOJIOXKEHHEM B
Ileproanyueckoil CuCTeEME XUMHUYECKHX 3JIEMEHTOB
1. MenneneeBa M OCOOEHHOCTSIMU CTPOCHUS HX
aTOMOB. XapaKTEPUCTHUKA MEPEXOJHBIX FIEMEHTOB —
MEIId, IIMHKA, XpOMa, kKejle3a — M0 HUX MOJOXKEHHUIO
B [lepronueckoi cUCTEME XMMUYECKUX 3JIEMEHTOB
.. MengaeneeBa u OCOOCHHOCTSM CTPOCHUS HX
atomoB. O0m1ast xapakrtepuctuka HemerauioB [VA-
VIIA rpynm B CBS3M C HX IOJOKEHHEM B
Ileproauyeckoil cUCTEME XHUMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa M OCOOEHHOCTSIMU CTPOCHUS HX
aTOMOB.

KO

1.3.2

SJIGKTpOOTpI/II_IaTeHBHOCTb. CTeneHb OKHCICHHUSA H
BaJICHTHOCTb XUMHWYCCKHX DJICMCHTOB.

KO

111

CtpoeHnue AIEKTPOHHBIX 000JIOYEK aTOMOB
AIIEMEHTOB TMEPBBIX YETHIPEX MEPHOIOB: S-, P- U d-
9JIEMEHTBhI. DJEKTpOHHAas KOoH(Urypamus aroma.
OcHOBHOE M BO30YXKIEHHOE COCTOSTHUE aTOMOB.

KO

121
1.2.2
1.2.3
1.24

3aKOHOMEPHOCTH H3MEHEHUS XUMHUYECKUX CBOWCTB
SJIEMEHTOB M HX COCIMHEHUW TI0 TIepuojaM |
rpymmaM. OOmiasi  XapakTepucTuka MetauioB [A-
IITA rpynm B CBA3M € MX IOJOXKEHUEM B
Ileproanyeckoil cucCTeMe XUMHYECKHX 3JIEMEHTOB
J.W. MenneneeBa u OCOOCHHOCTSIMU CTPOCHHS UX
aTOMOB. XapaKTEePUCTHUKA TEPEXOJHBIX AIEMEHTOB —
MeIU, IIMHKA, XpOMa, XkKejle3a — MO0 UX MOJOKEHHUIO
B [lepronnyeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
J.W. MenneneeBa u OCOOEHHOCTSM CTPOEHUS UX
aToMoB. O0Imas XxapakTepucTuka HemeTaioB [VA-
VIIA rpynn B cCBS3M € MX IOJIOKEHHEM B
[lepnonnueckoid cucTeMe XUMHUYECKHUX HIIEMEHTOB
J V. MenneneeBa 1 OCOOEHHOCTSIMU CTPOCHHS UX
aTOMOB.

KO

1.3.2

SJ'ICKTPOOTpI/II_IaTeHBHOCTL. CrerneHb OKUCIICHUS W
BaJICHTHOCTb XUMHYCCKHX DJICMCHTOB.

KO

1.3.2

SJ'ICKTPOOTpI/II_IaTeHBHOCTL. CrerneHb OKUCIICHUS W
BaJICHTHOCTHb XUMHWYCCKHX DJICMCHTOB.

KO

131
133

KoBanienTHas XUMUYECKas CBS3b, eé
Pa3sHOBUAHOCTH M MEXaHM3Mbl 00pa3oBaHUS.
XapakTEepUCTUKH KOBAJEHTHOM CBSI3U (TOJISIPHOCTH
U sHeprus cBs3u). MoHHas cBA3b Meramuueckas
CBS3b. Bonoponnas CBS3b. Bemectsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO  CTPOEHUSI.
Tun  KpUCTAJUIMUECKON  pEIIETKHU. 3aBUCUMOCTh

KO




CBOMCTB BEIIECTB OT UX COCTaBa M CTpPOCHHUA.

1.3.1 | KoBanenTHas XAMUYCCKas CBSI3b, eé¢ | KO b 1 3
1.3.3 | pa3HOBUJIHOCTH W MEXaHWU3MbI O0Opa30BaHUSI.
XapaKkTepUCTUKU KOBAJECHTHOM CBs3U (MOJIIPHOCTH
u sHeprusi cBsizu). MoHHas cBa3p Meramnueckas
CBS3b. Bonoponnas CBS3b. Bemecrsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO  CTPOCHHUSI.
Tun KpuUCTAIUIMUECKON  pEIETKU. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHSL.

1.3.1 | KoBanenTHas XHMHYeCcKas CBSI3b, eé¢ | KO b 1 3
1.3.3 | pa3HOBUJIHOCTH W MEXaHWU3MbI O0Opa30BaHUSI.
XapaKkTepUCTUKU KOBAJECHTHOM CBs3U (MOJIIPHOCTH
u sHeprusi cBsizu). MonHas cBA3b Meramunueckas
CBS3b. Bonoponnas CBS3b. Bemecrsa
MOJIEKYJIIPHOIO ¥ HEMOJIEKYJSIPHOTO  CTPOECHUSI.
Tun xpuctajuiMueckoll  peméTku. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHHSI.

4.1.1 | [IpaBuna pabGotel B naboparopuu. JlaGoparopnas | KO b 1 3
4.1.2 | nocyna u obopynoBanue. IlpaBuna OesomacHocTH
4.2.1 | mpu paboTe ¢ €IKUMH, TOPIOYMMH U TOKCHYHBIMU
BEIIECTBAMH, cpencTBamMu OBITOBOM XMMUH.
Haydnble  MeToApl — MCCIIEIOBAHHUS XUMHYECKUX
BCIIECTB W TpEBpamleHuii. MeToasl pa3aencHus
CMecel M OYMCTKHU BEIIIECTB.

4.3.1 | Pacuétel ¢ wucCnoJib30BaHMEM MOHATUI «MaccoBag | PO b 1 4
JIOJISI BEIIIECTBA B PACTBOPEY.
4.3.1 | Pacuétel ¢ wuCHoOJb30BAaHMEM MOHATUA «MaccoBag | PO b 1 4

A0JIsI BCHICCTBA B PACTBOPE».

Kputepuu onienuBanus
Wrtoro 22 b6asuia

19-22 6a1oB — OTMETKA «5» 15-18 0ammoB — oTMeTKA «4»
11-14 6ammoB — OTMETKA «3)» <11 0amIoB — OTMETKA «2)
Bapuanr 1

[ns BeinONHEHWA 3agaHnii 1-3 ucnonbayiTe cnenylowuii pag XMMUYECKNX 3NeMeHTOB:
' 1)Ti; 2) Cl; 3)N; 4) Zn; 5) C.

OteeToM B 3agaHuax 1-3 aBnsetca nocnegoBaTensHOCTs UMPP, NOL KOTOPbIMY yKa3aHbl XMMU-
YECKWE 3N1EMEHTLI B AAHHOM PAAY.

OnpenennTe, aTOMBI KAKHX U3 YKA3aHHBIX B PAAY 9J€MEHTOB B OCHOBHOM COCTOSHHHU COJEp-
JKAT OJMHAKOBOE YHCJIO BHEIIHUX IJIEKTPOHOB. 3aOmUIINTE B IIOJIe OTBETA HOMEpPa BHIODAHHBIX
3JIEMEHTOB.

W3 yxasaBEHEIX B pAAY XHMHYECKHX 2JEeMEHTOB BhIOepHTe TPH dJIeMeHTa-HemeTaslna. Pacmo-
JIOKNUTe BHIODAHHEIE 3JIEMEHTHI B INOPAJKe YMEHBIIeHUS MX aTOMHOrO paguyca. 3alulIuTe B
noJje OTBeTa HOMEDa BLIODAHHBIX 3JIE€MEHTOB B HYIKHOM IOCIE€XOBATEILHOCTH.

M3 uncna ykasaHABIX B DALY JIEeMEHTOB BhiOepHUTe JBA DJIEMEHTa, He MPOABJIAIONIHE OTPHILA-
TEJBLHYIO CTeleHh OKHCJIeHNs. SaIMIINTe B IoJe OTBETA HOMepa BLIODAHHEIX 3JIEMEHTOB.




Ana BoINONHEHWA 3a8aHKiA 4-6 MCNONb3YIHTE CNEaYIOLLMA PAA XUMUYECKUX 3NEMEHTOB!
1) O; 2) Zn; 3) S; 4) Sr; 5) Se,

OTseToMm B 3agaHKAX 4-6 ABNSETCA NOCNEA0BATENBHOCTL UMGP, NOA KOTOPbLIMK YKa3aHbl XUMK-
4YeCKMe 2NEeMEHTbI B AaHHOM psiay.

OHPEJIEJIHTG, aToOMbl KAKHX H3 YKaA3AHHRX B PAAY 2J1€éMEHTOB B OCHOBHOM COCTOAHHH HEe CO-
JepPHaT HeCIapeHHBIX 3JIEKTPOHOB. 3aoHinuTe B OOJNE OTBETa HOMEDpa BHGPB.HHLIX 2JIEMEHTOB.

M3 ykasaHHHX B pALY XHMWYECKHX 3JIEMEHTOB BHIGEDHTE TpH dJIeMeHTa, KoTophie B Ilepwo-
Audeckoil cucreme Xumudeckux aaementoB .M. Menzneneera HaxoasaTca B OfHOU rpynme.
PacnonosxuTe BEIGPAHHBIE 3JIEMEHTHI B NOPAJKEe BO3PACTAHHMA KHUCJOTHOCTH 006pasyeMBIX MMHA
JeTY9HUX BOJOPONHBIX cOeRMHeHHI., 3anMInuTe B 10Jie OTBeTA HOMEPA BEIGPAHHEIX 3JIEMEHTOB
B HYHOH mocJieJOBATEJLHOCTH.

W3 ykasaHHHIX B pPAAY 9J€MeHTOB BhIfepHUTe ABa 3/IeMEHTa, KOTOpPble 06GpasyrT OKCHABI B
CTedeHH OKHCIAeHHA +4. 3aOMIuNTe B MOJe OTBETA HOMEepa BEIODAHHBIX 3JIEMEHTOB.

YcTaHOBUTE COOTBETCTBUEC MCXKOY (bOpMyJ'IOﬁ qaCTHUILBbI U CTCIICHBIO OKUCJICHUA a30Ta B HEH:

®OPMYVYJIA YACTHUILIBI CTEITEHb OKHCJIEHUS A30TA
A) NO;z 1) -3
B) NH4Br 2) -2
B) NO; 3) +2
I) NOF 4) +3
5 +4
6) +5

W3 npeanokeHHOTO NMepeYHs BEIIeCTB BHIGEDUTE JABa BEIECTBa, COAEPIKaliue KOBaJeHTHBIE
HeNOJAPHEIE CBA3H.

1) CH3COONa
2) CaCl,

3) NH,Br

4) FeS,

5) CH3OLi

H3 npennoxeHHOro mepevdHs BhIGEpHTEe ABa BelNecTBa, AJMA KOTOPHIX XapaKTepHO o0pasoBa-
HHEe MEeXKMOJEeKYJIAPHLIX BOLOPOAHBIX CBA3eii.

1) HF
2) CH,
3) HsN
4) CgHs
5) H,

MounekyIsIpHOE CTPOCHHE UMEET KajK/I0€ U3 IBYX BEIIECTB:
1) NH4CI, CHsNH

2) CoHsOH, CH4

3) Na,COs, HNO3

4) H2S, CH3COONa

Y CcTaHOBUTE COOTBETCTBUE MEXKy Ha3BaHUEM JITAOOPAaTOPHOTO O0OPYIOBAHUS H €r0 MPUMEHEHUEM:
K KKJ0M MO3UIUH, 0003HAYEHHOW OYKBOI, TOI0EPUTE COOTBETCTBYIOIIYO TTO3HIIHIO,
0003Ha4YECHHYIO TP POH.

JIABOPATOPHOE ObOPYJIOBAHUE INPUMEHEHWE




1) utst B3STHS HEOOBIIMX MTOPIIHI

A) papdopopas gamka CBIITyYHX BEILECTB

b) metannuueckuii mmnarens 2) JUIs ©U3MEJIbYCHHUS TBEP/IBIX BEIICCTB
B) crynka ¢ nectukom 3) m1s ynapuBaHus pacTBopa

I') men3ypka 4) nnst u3MepeHust 00beMa KUIKOCTH

5) ist mepeMenuBanusl )KUIKOCTEH

Cmemann 160 r pacTBopa ¢ MaccoBo# Aojiedd HuTpaTa Kansmus 15% u 40 r pacTtsopa ¢ Mac-
coBOil monaeit atoil ke conm 20% . Yemy paBHA Macca COJIH B HOJIY'IGHHOM pactBope? (3anu-
HIMTE YHCJIO ¢ TOYHOCTBIO N0 HMENbIX.)

PactBop conu maccoit 440 r u ¢ mMaccoBoil moJsedt comu 5% OXJagUIHM, IPH STOM B OCANOK
Bemano 10 r cosm. OnpegenuTe MaccoByo zouio (B %) conmu B IOJYYEHHOM pacTsope. (3a-
IHIIATE YUCJIO C TOYHOCTBLIO KO JeCATHIX.)

OTBeTHI
Bapuanrt 1

14

253

14

24

135

35

6144

14

13

3124
32
2,8

Bceepoccniickasi npoBepouHasi pabora




No [TpoBepsiembie Koner Komer  |Vposens| Makc.
3JIEMEHTbI COJIEPIKAHUS npoBepsiemMbix| TpedoBaHuii | ciioxk- | 0amwi 3a
3JIEMEHTOB | K YPOBHIO | HOCTH | BBIIOJ-
COJIepIKaHusl |TIOJATOTOBKH | 3a1aHUs | HEHUE
10 KOJIU- |10 Koaudu- 3a/IaHus
bukaTopy KaTopy
TEOPETUYECKHWE OCHOBbI XUMHWH
[ | YucTsle BelecTBa U CMECH. 1.2.1 3.1 b 2
Hay4Hbie MeTOOBI [MO3HAHUA 4.1
BELIECTB U  XHUMHUYECKUX 4.4
SIBJICHUH: HaOJII0IeHHE,
U3MEpPEHHUE, IKCIIEPUMEHT,
aHaJIN3 U CUHTE3
2 | CocraB aroma: [MpOTOHBI, 1.1.1 2.3 b 2
HEHUTPOHBI, 3JIEKTPOHBI.
Ctpoenue 3JIEKTPOHHBIX
000JI0YEK ATOMOB
3 | [lepuonuueckuii  3aKOH H 1.1.1 1.2 b 1
[lepuognueckas cucrtema 2.3
XUMHUYECKHUX 3JIEMEHTOB
JI.. MenneneeBa
4 | Bugbl XUMHYECKOM  CBS3H. 1.2.2 2.4 b 2
BemiectBa MOJEKYISPHOTO U 1.2.4
HEMOJICKYJIAPHOTO  CTPOCHHUH.
Tuner KPUCTATUYECKHUX
peLIETOK
HEOPIAHUYECKAS XUMUSI
5 | Knaccudukanus u 2.1 2.2 b 2
HOMEHKJIaTypa
HEOPraHWYECKUX COETMHEHUI




AApaAKTepHEIE XHMHUYECKHE
CBOACTBA NPOCTRIX BELLECTE —
METAIOE H HEMETAILIOR.
ASpAKTEPHBLIE XHMHUYECKHE
CBOACTHEA OKCHIOB (OCHOBHEIX,
AaMOTEPHEIX, KHCIOTHEIX)

22
23
24

XApaKTepHeIe XHMHUCCKHE
CBOACTBA COCHOBAHHMA,
amOTEPHEIX  MHAPOKCHIOS,
KHCIOT, COIeH (CpedHHX )

2.5
2.6
27

DNeKTPONHTHUSCKAN
AHCCOLHALIMAL CuibHule
o clnadeie  ANeKTPOJIHThL.
Peakuun  HoHHOro  ofwmexa.
Cpeda BOIHEIX DPACTBOPOS:
KHCIIAN, HEHTPAlbHAN,
L& TOUHAN

1.3.3
1.34
43

1.1
2.2
2.4
3.2

Peaxumu OEHCIHTENEHO=-
BOCCTAHOBHTEIEHEIE B
HEORIaHHYES KOH XHMHH

1.3.5

.1
2.2
2.4

11

Biaumocsais MEHIY
OCHOBHBIMH KJIACCAMM
HEOPraHHYECKHX BELLECTH

2.8

2.4

11

OPI'AHH

YECKAH XH

MHH

Knaccuburaums H
HOMEHETATYPA OPraHHUeCKHX
COSIHHEHHA.

Teopus CTPOEHHHA
OPraHHYECKHX  COSIHHEHHA.
| omOIOrHYeckHi pad,
TOMOIOTH. Crpyxrypaas
H3IOMEPHHA, BHIL XHMHUSCKHX
cux3el B MOJIeKYIax
OPraHHYECKHX COeIHHEHHA

EN|
32

2.2

ASPAKTEPHELE XHMHUYSCHHE
CcBOHCTBA:

- }'['.[EHI:],JEJ}TIHJ.JEJH: ﬂ_[b:ﬂ[-ll:]]:l,
ANKEHOB, ANKAIHEHOB,
ANKHHOB, APEHOE,

- KHCTOPOACOIERHAIHE

COLIHHeHHH: OJHO- H
MHOMOATOMHBIE CIHPTHI,
thenon, anbAerHikl,

OAHOOCHOBHEIE  KapOOHOBRIE

33
34




KHCIIOTEL, CIOMHEIE  3MphL,
HHPBL, YTTIEBEO b

— A30TCOAEPHAINNE BELICCTBA!
AMHHBI, AMHHOKHCIOTBI H

DenkH

13 | Baaumocssis MEHIY 3.7 2.4 11 3
OCHOBHBIME KIIACCAMHM
OpPraHHYECKHX BELWECTH

14 | llposeaenne pacuéros i3 2.7 11 3
KOMHYECTBA BELWSCTEA, MACCHI 4.4 33
HiIH 00BEMA [0 KOMHUYECTBY 5.2

BELWECTHA, MACCE MIM 0ObEmy
OJHOTO W3 pPearedToB  MIIM
NPOIYKTOS PEAKLIHH.
llpupogssie HETOUHHEH
yruesogopodos:  HedTe M
NpHPOAHBIA rad. llpejensHo-
AONYCTHMAR  KOHUEHTPALMA
BEECTBA

METOIbI INO3HAHHA B XHMHH. SKCIHHEPHMEHTAIbHBIE
OCHOBbLI XHMHH. XHMHH H 3 KH3IHb

15 | llposeaenune pacuéros 4.4 2.7 b 2
C  MCHOIB30OBAHMEM [IOHHTHA 3.6
«MACCOBAN  JOIH  BELMECTHA
B PACTBOREN

Beero zananui — 15; M3 HUX 00 ypoBHE cnowaoeTH: b— 115 11— 4.
MarkcumansHe i Oann 3a padory — 33.

Bepnoe Boimonnenue 3amanmii 1, 2, 4-8, 11, 12, 15 06a30Boro u MOBBIIIEHHOTO
YPOBHEH CJIOKHOCTH OIICHMBAETCSl MaKCUMaJbHO 2 OayuiamMu, B CiIy4ae HAJIHYUs OJTHOM
OIIMOKM WU HEMOJIHOTo OTBeTa BhIcTaBnsieTcss 1 Oamn. OcranbHble BapHaHTHl OTBETOB
CUMTAIOTCS HEBEpHbIMH W oueHuBatorcs (0 OamioB. BepHoe BbmonHeHue 3amaHus 3
ouneHuBaercs 1 Oammom. OuenuBanue 3amanuii 9, 10, 13, 14 TOBBIIIEHHOTO YpPOBHS
CJIO)KHOCTH OCYIIECTBJISIETCS. Ha OCHOBE IORJIEMEHTHOTO aHaju3a OTBETOB BBIMMYCKHUKOB.
MaxkcuManbHasi OIleHKa 3a BEpHO BBHITIOJHEHHOE 3aJaHMe COCTaBiseT 3 Oaria.

Vka3zaHHple 3a7aHusT C  Pa3BEPHYTBIM OTBETOM MOTYT OBITh  BBITIOJIHEHBI
BBIITYCKHUKaMU pa3HbiMU criocobamu. [losTomy mnpuBenéHHBIE B KPUTEPHUSX OIICHUBAHUS
o0pa3ipl pelieHuil cieayeT paccMaTpHBaTh UMb KaK OJWH M3 BO3MOXKHBIX BApHAHTOB
orBeta. [lomydeHHble  BBIMYCKHUKAMH  Oa/utbl 32  BBINIOJIHEHWE  BCEX  3aJIaHUM
cymMmmupyroTcsi. MToroBas oOlieHKa BBITYCKHMKAa OCHOBHOM IIKOJIBI ONpEAEeisieTcs mo S-
OaUTBbHOM TIIKaJIe.

Ha Beinonnenue Beeit pabotel otBoautes 1,5 gaca (90 MuHyT).

Kputepun orieHnBaHus

(TMeTEA wdn wIn wdn WS
no nATHHAILHONE IKale
Cyymapueii Gann =10 11-19 20-27 28-33




Bapuanr 1
1. 13 xypca xumuu Bam U3BeCTHBI ciielytolye METO bl TO3HAHUS BEIECTB U SBICHUMI:
Habn00eHue, SKChepuMenm, usmepenue, Mooeiuposanue u 1p.
Ha puc. 1-3 u3o0paxeHbl npuMepbl IPUMEHEHUSI HEKOTOPBIX U3 ITHUX METOJIOB.

Pauc. | Puc. 2 Prc. 3

Omnpenenure, Kakue U3 H300paKEHHBIX HA PUCYHKAaX METOJIOB MOKHO MTPUMEHUTD IS
1) kayecTBEeHHOTrO aHanM3a coctaBa cynabdara meau (I1);

2) WIIIOCTPALUK XUMHUYECKOTO CTPOCHHUS BEILIECTBA.

3anuiuTe B Ta0IHIly HA3BaHUE METOA MO3HAHUS U COOTBETCTBYIOLIUI 3TOMY METOLY
HOMEp PUCYHKA.

Meton Homepa

XuMu4eckoe uccjieoBanme
MO3HAHUA PUCYHKOB

KaueCTBEHHOT'O aHAJIM3a COCTaBa Cyib(ara ’7 ’7
menau (11)

WLTFOCTPAIHH XUMHUYECKOTO CTPOCHHUS ’7 ’7
BEIIECTBA

2. Ha PUCYHKE 1/13o6pa>1<eHa MOJCIJIb JJICKTPOHHOI'O CTPOCHHUA aTOMa HCKOTOPOTO
XHUMHUYCCKOI'O 3JICMCHTA.

©

Ha ocHOBaHuM aHanm3a npeyioKEHHON MOJIEH BBIIIOJHUTE CIAEAYIOLIUE 3a0aHN:

1) onpenenute XMMUYECKHH JIEMEHT, aTOM KOTOPOI'O UMEET TAKOE DIEKTPOHHOE CTPOCHHUE;
2) yKaxuTe HOMep NepuoJia ¥ Homep rpynnsl B [leproanueckoil cucTeMe XUMHUECKUX
anemeHToB /. 1. MeHieneeBa, B KOTOPBIX PACIIOIOKEH ITOT IJIEMEHT;

3) ompexaenuTe, K METAJIaM WM HEMETaslaM OTHOCUTCS IIPOCTOE BEILIECTBO, KOTOPOE
00pa3yeT TOT XUMUYECKUH 2JIEMEHT.

OTBeTbl 3anUIINTE B TAOJIHUILY.

CumBoJ
XMMHUYECKOr0 Ne nepuona Ne rpynnsbi MeTtaJju1/HemeTan
3JIEMEHTa

| | | |




3. Ilepuoanueckas cuctema XuMudeckux 3nementoB [l. V1. MenneneeBa — Gorartoe
XpaHWIUILE HHPOPMALIUN O XUMHUUECKUX IEMEHTaX, UX CBOMCTBAX U CBOMCTBAaX MX
coenuHeHuil. Tak, HanmpuUMep, U3BECTHO, YTO C YBEIMYECHHUEM MOPSAIKOBOIO HOMEPA
XMUMHYECKOI'0 3JIEMEHTa CIIOCOOHOCTh ATOMOB IPUHUMATh 3JIEKTPOHBI —

3IIEKTPOOTPULIATEIBHOCTh — B IIEPHO/IaX YCHIIMBAETCS, @ B IPYIIaxX oclabeBaeT. Y YuThIBas
9T 3aKOHOMEPHOCTH, PACIIOI0KHUTE B MOPSAJIKE YBEIUUCHHS JEKTPOOTPULIATEILHOCTH
CIIEIyIOIIHE AIIEMEHTHI: XJIOp, KpEeMHUL, cepa, docdop. B oTBere 3anummre CHMBOJIBI
3JIEMEHTOB B HY’KHOM 110CII€10BaTEIbHOCTH.

4. B npuBen€HHOM HIKE TaOIHIIEe IEPEUNCIICHbI XapaKTepHbIe CBONCTBA BEIIECTB,
KOTOpBIE HUMEIOT MOJIEKYJISIPHOE U HOHHOE CTPOEHHUE.
XapakTepHble CBOMCTBA BellECTB

MoJiekyJIsIpHOTO CTPOeHUSA H HonHoro crpoeHust

— TBEP/AbIE MPU OOBIYHBIX
— IIpU OOBIYHBIX YCIIOBHUSAX UMCIOT JKUIKOE,

N YCIIOBHUSIX;
razoo0pasHoe 1 TBEPJI0€ arperaTHoe
— XPYIIKHUE;
COCTOSIHME;
— TYI'OILIABKUE;
— MMEIOT HU3KHUE 3HAUYCHUS TEMIIEPATYP
— HEJIETY4ME;

KUIICHUSA U IIJIaBJICHUA,
— HCOJICKTPOIIPOBOJAHBIC,
— MMCIOT HU3KYIO TCINIONPOBOJHOCTDb

— B paciuiaBax ¥ pacTBOpax
MPOBOJIAT ICKTPUICCKUN
TOK

Hcnonb3ys 1aHHy 0 MH(GOPMALIMIO, ONPEIEIUTE, KAKOE CTPOEHHE UMEIOT BEIECTBA!
1) a3or N2;
2) XJIOpH] HATPHs NaCl

3anuimnTe OTBET B OTBENEHHOM MECTE:

1) a30T‘

2) xJopuj HaTpus

5. CnoxuHble HEOpraHMYECKHe BEIIeCTBa MOKHO KIACCH(PHUIIMPOBATH O YETHIPEM
TpyIiaM, KaK MOKa3aHo Ha cxeme. B 3Ty cxemy s KakJI0M U3 YETBIPEX TPYIIN 8nuuiume 1o
OJTHOM XUMHUYECKOH (hopMyIie BEIIECTB U3 YUCIIA TE€X, O KOTOPHIX TOBOPHUTCA B MIPUBEAEHHOM
TEKCTE.

CJ10XHbBIE BelleCcTBA

OKCI/I,ZI"OCHOBaHI/IeHKI/ICHOTaH COJIb ‘

| | 0

Xumuaeckue GopMyJIbl 3aNTUIINTE B TAOIUIy B cienyromeM hopmate: Al2(SO4)3.

IIpounTaiite cjeayOUIUil TEKCT U BbINOJHUTE 3aIaHUsA 5—/.

AMMuaxk (NHS) B MPOMBIIIJIEHHOCTH MOJYYaloT B3aUMOJECHCTBHEM MPOCTHIX BEILECTB
azota u Boxopoaa npu Ttemneparype 400-450°C mnox naBneHWEM B IMPUCYTCTBUU



Karanu3aTopa. B yaGopaTopuu aMMHaK MOXHO MOJIy4YHUTb, HAIpUMeEp, B3aUMOJICHCTBUEM

XJIOpUJa aMMOHUS (NH4CI) CO IIeJoYaMH (Hampumep, Ca(OH)2). AMMHak — ra3 c
XapaKTEPHbIM PE3KUM 3allaxoM, OYEHb XOpPOUIO PacTBOpsieTCs B BoAe. BoaHblid pacTBOp
aMMHaKa Ha3bIBaeTCsl aMMMAYHOW BOJOW WM HaWAaTbIPHBIM cOUPTOM. C €ro moMOILbIO
MO>KHO NPHUBECTH B UyBCTBa YEJIOBEKA MPU OOMOpPOKE, XUPYpru oOpadaThIBAlOT UM PYKHU
nepen omnepanueil. Ilomumo Toro, 3ToT mnpemapaT Hamél IMIMPOKOE IPUMEHEHUE B
KOCMETOJIOTHUH.

AMMHUaK JIETKO B3aUMOJICHCTBYET C KUCIOTaMH, 00pa3ys COJIM aMMOHUs. Tak, aMMHaK ¢

a30THOM KHCIOTOU (HNO3) o0pa3yeT HUTPAT aMMOHHS (NH4NO3). 3a cuér azora B
CTCINICHH OKHUCICHUS —3 aMMHaK MOXXET IIPOSBISATH BOCCTAHOBHTEIbHBIC CBOWCTBA,

B3aUMOJCHCTBYS ¢ KHUCIOpoaoM, okcunom meau (1) (Cuo) WA JPYTUMH OKHUCIHUTEISIMH.
AMMUaK SBIISETCS UCXOAHBIM BEIIECTBOM JJIs IMOJyYEHHUS B MPOMBIIIJICHHOCTH a30THOM
KHCIIOTHI ¥ a30THBIX YIOOPCHHIA.

6. 1) CocraBbTe MOJIEKYJISIPHOE YPAaBHEHUE PEAKIIUU MTOTYUEHUSI aMMUAKa U3 TTPOCTHIX
BEIIECTB;
2) YKaxuTe, C KAKUM TEIUIOBBIM 3(pPeKTOM (C TOTTIONICHUEM HITH BBIZCIICHHEM TETIJIOTHI)
IIPOTEKAET 3Ta PeaKLusl.

Kputepuu onieHuBaHus BHINOJHEHHS 32 JaHUS Banabl
OTBeT MPaBUILHBINA U TIOJTHBINA, COJEPIKUT BCE HA3BAHHBIC 5
BBIIIIE DJIEMEHTHI
OTBET BKJIIOYAET OJMH M3 HA3BAHHBIX BBIIIE DJIEMEHTOB 1
Bce aneMeHThI OTBETa 3aIIMCaHbl HEBEPHO 0
Maxcumanvroiii 6an 2

7. 1) CocraBbTe MOJEKYISIPHOE YPaBHEHNE YIIOMSIHYTON B TEKCTE PEAKIIMH MEXTY
aMMMAaKOM M a30THOM KUCJIOTOW;
2) Vkaxwure, K KakoMy THILY (CO€IMHEHHUSI, Pa3I0KEeHUs, 3aMEILLEeHUs, 0OMEHa) OTHOCUTCS
3Ta peaKkuusl.

Kputepuu onieHuBanus BbINOJIHEHUS 32 JaHUS Bajibl
OTBeT nMpaBUIbHBIN U TIOJTHBIN, COJEPIKUT BCE Ha3BaHHBIC 5
BBIIIIE DJIIEMEHTEI
OTBeT BKIIIOYAET OJUH U3 HA3BAHHBIX BBIIIE DJIEMEHTOB 1
Bce aneMeHThI 0TBETa 3aITMCaHbl HEBEPHO 0
Maxcumanvhoiii 6ain 2

8. B HCCIIEOBAHHOM BOAE U3 MECTHOI'O KOOI ObLIH O6HaPY)KCHBI CJICAYIOIINC

NH,t K+ Ba®t

KATHOHBI: el
100aBUITH PaCTBOP NaySOy4,

. I[JBI MPOBCACHUA KaUCCTBCHHOI'O aHAJIM3a K 3TOM BOJIE

1) Kakxoe nameHeHnue Habmo1aeTcs Ipy npoBeieHuH onucanHoro onbita? (Konuentpamms
BEIIECTB JI0CTaTOYHA JUI IPOBEACHUS aHAJIN3a).
2) 3anumuTe COKpaI€HHOEe HOHHOE YpaBHEHHE MPOTEKAOLIeH XMMUYECKON peaKkIu.

KpnTeplm OLICHMBAHUA BBINNOJHCHUSA 3aJaHUA banabl



OTBeT NpaBWIbHBIN U MOJHBINA, COAEPKUT BCE HA3BAHHBIE
BBIIIC DJICMCHTHI

OTBeT BKJIIOYACT OJHMH M3 HA3BAHHBIX BBIIIC 3JICMCHTOB

Bce sineMeHThI OTBETa 3aIliCaHbI HCBCPHO

N O F DN

Maxcumanvuwiii 6ain

9. [[aHa cXeMa OKHMCIIUTEIIbHO-BOCCTAHOBHUTEIIEHOM pCaKIuu:

HNO3 + Cu — Cu(NOy,)z + NO» + H>O

1) CocraBbTe 3JIEKTPOHHBIN OaaHC 3TOW peaKInu;
2) YKaXuTe OKHCIUTENb U BOCCTAHOBUTEITB;
3) PaccraBbre K03(h(PHULIMEHTHI U 3aMUIINTE TTOJYYUBIIEECS YPABHEHUE PEAKLIUH.

Kputepuu oneHuBaHus BHINOJIHEHHS 32 JaHUSA Banabl
OTBeT MpaBUILHBINA U TIOJTHBINA, COJEPIKUT BCE HA3BAaHHBIC 3
BBIIIIE DJIEMEHTHI
[IpaBrIIbHO 3amKCaHbl JBa U3 HA3BAHHBIX BBIIIEC 9
9JIEMEHTOB OTBETA
[TpaBwIbHO 3amcaHbl OJIMH U3 HA3BAHHBIX BHIIIIC 1
9JIEMEHTOB OTBETA
Bce aneMeHThI OTBETa 3aIIMCaHbl HEBEPHO 0
Maxcumanvroiii 6ain 3

10. [Jana cxema mpeBpaIleHUA:

Nazs — HzS >SOQ >Ba803

Hanummre MoseKkyIIspHbIE YPaBHEHHS PEAKIUH, C IIOMOIIBI0 KOTOPBIX MOYKHO OCYIIECTBUTh
YKa3aHHBIE IIPEBPALLCHHUS.

Kpurepun oueHnBaHus BbINOJHEHHUS 3aaHUA Bajusl
[IpaBunBHO 3anKMCcaHbl TPU YPAaBHEHHUSI PEAKIUI 3
[IpaBunbHO 3anycaHbl ABAa YPAaBHEHMS pEeaKIUi
[IpaBHUIBHO 3aNMCAHO OJHO YPABHEHUE PEAKLINN

2
1
Bce ypaBHeHUs 3amucanbl HEBEPHO MM OTBET 0
OTCYTCTBYET
Maxcumanvroiii 6ain 3

11. U3 HpI/IBeI[éHHOl"O MepeUHs BBI6epI/ITe BCIICCTBA, KOTOPLIC COOTBECTCTBYIOT
YKa3aHHbIM B Ta6HI/II_Ie KJIaccam/rT pynmaM OpraHu4CCKUux COCIUHECHMI. 3anuimre B Ta6J'II/II_[y
HOMCEpa, 1Mo KOTOPBIMHA YKa3aHbl 9TU COCIUHCHU.

‘AJ'IKI/IHHKap6OHOBa$I KI/ICJ‘IOTa‘

| |




CHj —(|3H —CHj
1) OH

CH;—CH, —(|3H2

2) Cl
3) CH3 —C=CH
4y CH3—CH=CH,
O
V
CH3;—CH,—C 4
5) OH

12. B nipeniiokeHHbIe CXeMbl XUMUYECKUX PEAKITUI BIUIIATE CTPYKTYPHBIC (hOPMYITBI
MPOIYIIEHHBIX BEIIECTB, BEIOPAB UX U3 MPUBEAEHHOTO BhIlIe NiepeyHs. PacctaBbre
KO3 (UIIMEHTHI B TTOJIYIEHHBIX CXEMaX, YTOOBI MOIYYHIIUCh YPAaBHEHUSI XUMHUYCCKUX
peaKuuid.

1) e, + H,O —>CH3—ﬁ—CH3
O
/ 0
2) ........... + Nap,CO3 ——— CH3—CH; C + CO, + H,O
ONa
KpuTtepuu onieHuBaHusl BHITOJTHEHHS 3a1aHUS Baaiasl
OTBeT MPaBUILHBINA U TIOJTHBIN, COJEPIKUT BCE Ha3BAaHHBIC 9
BBIIIIE DIIEMEHTHI
Jlomy1ieHa omuOKa B OJJHOM U3 2JIEMEHTOB OTBETa 1
Bce aneMeHThI 0TBETa 3anTMCaHbl HEBEPHO 0
Maxcumanvuwiii 6ain 2

13. [Iponanos-1 NpUMEHSIOT B KA4€CTBE PACTBOPUTEINS 111 BOCKOB, YEPHUIL,
MIPUPOJHBIX U CUHTETUYECKUX CMOJI, JUIsl CUHTE3a IIPONIMOHOBOM KUCIIOTBI, IECTULIUIIOB,
HEKOTOpBIX (apMalieBTUUYECKuX npenapartoB. [Ipomanon-1 MOXHO MOIyYUTh B COOTBETCTBUU
C IIPUBEICHHON CXEMOM ITPEBPAILCHUI:

/O{IZ HCI, t°

X » CHs—CH,—CH,—OH
CH,—CH, 3 2 2




Brnumwre B 3a7aHHyI0 CXeMy MpEBpaIIeHU CTPYKTYpHYIO (GopMyiTy BemecTBa X, BHIOpaB
€ro U3 IPEI0KEHHOI O BbIILIE IEPEYHS. 3aUIINTE YPAaBHEHUS ABYX PEaKLU, C TOMOILBIO
KOTOPBIX MOKHO OCYIIECTBUTH 3TU IpeBpanienus. [Ipu Hanucanuu ypaBHeHUN peakuui
UCTIOJIB3YNUTE CTPYKTYpHBIE (POPMYIIBI OPraHMYECKUX BEIIECTB.

KpuTtepuu onieHHBaHHUS BHINOJTHEHHS 3aaHUS Bauiel
OTBeT NpaBUJIBHBIN U TOJIHBIN, COIEPIKUT BCE HA3BAHHBIC 3
BBIIIIE DJIEMEHTHI
[TpaBUIIbHO 3aMKMCaHBI JBA U3 HA3BAHHBIX BBIIIIC 9
JJIEMEHTOB OTBETA
[TpaBUJIBHO 3amKMCaH OJMH U3 Ha3BaHHBIX BBIIIE 1
JJIEMEHTOB OTBETA
Bce anemMeHThI 0TBeTa 3aIIMCaHbl HEBEPHO 0
Maxkcumanvhwiii 6an 3

14. OI[HI/IM W3 BXXHBIX HOHATHUH B DKOJIOTUH U XUMUU SIBIISIETCS «IPEeaAcIbHO
nonyctumast konuentpauus» (I1IJIK). IIJK — 3To Takas KoHIeHTpallus BPeIHOTO BEIIEeCTBA
B OKpY’KaroUIEN cpeaie, IPUCYTCTBYS B KOTOPOMl TOCTOSIHHO, JAHHOE BEILIECTBO HE OKA3bIBACT
B T€UEHHE BCEH )KM3HU MPSMOTO HIIM KOCBEHHOTO HEOIAronpusTHOTO BIUSHUS HA HACTOSIIIEE
unu Oyaylee MoKOoJeHUE, HE CHIDKAaeT paboTOCIIOCOOHOCTH YeIOBEKA, HE YXY/IIIAET €ro
CaMOYYBCTBHS U YCIIOBUH KU3HU.

TITJIK yrIeKucaoro raza B BO3AyXe COCTAaBIsET 9 I/M°.

Ha KyxHe miomaipsio 6 M2 ¢ BRICOTOH IOTONKA 3 M, 060pyI0BaHHOI Ta30BO# ILINTOH, TIPH
ropeHuu rasa Boiienwiocs 180 r yrnekucioro raza. Onpenenure, IpeBbIIaeT U
KOHIIEHTpALlMs YTICKUCIIOT0 ra3a B BO3lyXe JaHHOTo nomenieHus 3nauenue [1/1K.
[IpemtoxuTe crmocod, TO3BOISIFOIINI CHU3UTH KOHIIEHTPAIHIO YTIICKHCIIOTO Ta3a B
MIOMEIIECHUH.

Kpurtepnu oneHuBaHus BbINOJTHEHHUS 321aHUSA Banabl
[IpaBUIBHO 3amMCaHbl TPU YPaBHEHUS PeaKkLUi 3
IIpaBUIBHO 3amMCaHBl JiBa ypaBHEHUs peaKIfii
IIpaBriIbHO 3anMCaHO OJTHO YpaBHEHHE pEaKLUi

2
1
Bce ypaBHEHUs 3anIMCaHbl HEBEPHO MIIH OTBET 0
OTCYTCTBYET
Maxkcumanvnwii 6an 3

15. [l n3roToBiIeHME IIa3HBIX Kalellb UCIOIb3YIOT 3%-bIil pacTBOp HOAUA KAJIHS.
Paccuuraiite Mmaccy noaua Kajius U Maccy BOJIbl, KOTOPbIE HEOOXOAUMBI JIJIs
npurotosieHust 300 T Takoro pacTBopa. 3anuimMTe MoAPOOHO X0 PEeLICHHS 3a/Jauu.

OT1BeThI
1. xauecTBeHHBIN aHANMK3 cocTaBa cyibdaTta meau (II) — sxcnepumentT — 1, wmocTpanus
XHUMHYECKOTO CTPOCHHUS BEIIeCTBA — MOJICIIMPOBAHHE — 3.

2. Ny nepuoJ, S rpynmna, HeMeTaJll.

38 PS8

4. a30T — MOJIEKyJIApPHOE CTPOEHHE, XJIOPU ] HATPUS — HOHHOE CTPOEHHE.
5. Oxcug — CuO, OCHOBaHHE — Ca(OH)Z, KUCJI0Ta — HNO3, coms — NH4Cl



B03MOXHBI TaKke Apyrue BapHaHThI OTBETA JUISI TPadbl «COIbY» (NH4NO3)

6.
N, + 3H, > % oNH;.

1
2. Peakuus mpoTeKaeT C BBIICICHUEM YHEPTHH (IK30TEPMHUUECKAs).
- | NH; + HNO3 = NH4NOs.
2. Peakuus coequHEHHU.

8. 1. Ilpu3HakoM MpOTEKaHUs JAHHON PEaKIIMU SBJISCTCS BBINAJICHHE OSIOro 0caaka
cynb(ara 6apusi.

, Ba®™ + 80477 — BaSO4l.

9. 1. CocraBieH 3JI€KTPOHHBINA OaslaHC:
2 | NP +1e - Nt
1| Cu’—2&—Cu™

2. A30T B CTEIICHH OKUCIICHUS +5 (MiIH HNO3) SIBIISICTCS. OKUCITUTEIIEM, & ME/Ib B CTEIICHH
okucnenus 0 (mm Cu) — BOCCTaHOBHUTEIIEM.
3. CocraBiieHO YpaBHEHHE PEaKIIUu:
4HNQOj3; + Cu — Cu(NO3)2 + 2NO> + 2H»O0.
10.
1. NasS + 2HCL = 2NaCl + H»S;
7 2H5S + 30, = 250, + 2H,0;
3. SO, + Ba(OH)2 — BaS0O3| + H»O.
11. 35.
12. 35.

s gol Y . CHy CH,—CH
CHy—CH, ! R

13. Cl

2)CH3CH2—C|H2 + KOH —>CH30H2—C|3H2 + KCl
Cl OH

BemectBo X — 1—xnopnponan — Ne 2 u3 nepeuns.
14. 1. Haiiném o0bEM MoMeIIeHus:
V=6M"3m=18M

2. HaiinéM KOHILIEHTpalKIO YIJIEKUCIIOTo ra3a B JaHHOM [TOMEIICHUU:

c ©02)=180r/18 M3 = 10 T,
3. JlaHHO€ 3HaY€HHWE KOHIEHTPAIMKU YTIEKUCIIOro ra3a B nomenieHnu npespimaet [TJK.
[TOHM3UTH KOHIEHTPALMIO YTIEKUCIOTO Ta3a B BO31yXe MOMOXKET OpraHu3aliusi BEHTUIISIIIUU
B MOMeIIeHUH (TIPOBETPHBAHME), a TAK)KE 3aMEHA Ta30BOr0 00OpYAOBaHUS Ha
ANEKTPUYECKOE.

Otser: C (COZ) =10 r/m®, npeBsimaet ITJIK.
15. 1. Haiiném maccy noauaa Kajusi:
Mcomu = mp—pa : (I)(COJII/I) = 300 I 0,03 = 9 T.



2. Haiiném mMaccy Boabl, HEOOXOAMMYIO /TSI PUTOTOBJICHUS 3aJIaHHOTO PacTBOPA:
m H20) = 300r-9r = 291 1.
OTBeT: Macca HOJM/Ia KaIusl COCTABUT 9 T, Macca BOJibI paBHa 291 1.
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