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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsixenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yaeOHoro npeamera «Xumusi» aiig 10—11 kinaccoB Ha 6a30BOM YpPOBHE COCTABHIIH
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThlo HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KYJIbTYPhI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHsS», COJIEpKAaHUE M IMOCTPOCHHE KOTOPOTO OIpPEIEICHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeaiHero oo1ero oopasosanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME IEJIOCTHOIO MPEJICTABIEHUs 00 OKpYXKAIOIIEM MHUpE KaK O €AUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJEWCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKamH, XMMHS cTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJIaTENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMH HAallpaBJICHA Ha pEUICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOMW XUMUHU (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BEIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYEcKON peakiuu. Tak, B "yacTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIei 10 00BACHSIONIEH U POTHO3ZUPYIOIICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX U NMPUMEHEHHMM, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHust jomnosHsercs B Kypcax 10 u 11 ximaccoB
AIIEMEHTaMH COJEP)KAHMS, HMEIOIIMMHU KYJbTYPOJOTHMYECKH W NPHUKIAJHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JIpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUH XMMHHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 33Ja4. B 1eiaoM conepkanue y4eOHOro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTUYECKHUX MpodsieM, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
CONEp)KaHUSI M MOCTPOEHUS TpeAMeTa MpeaycMaTpuBalOT (OpMUpPOBAHUE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEOBATENIbCKON JEATENBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJULMOHHO TNPHU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K OIPEACIICHUIO LIEJIEW U3Yy4YEHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AX MO3HAHUS
BCIIECTB M XUMUYECKUX pEaKIuii, HEOOXOMAMMBIX I MPHOOpETEHUS
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pPa3BUTUE YMEHUU M CIIOCOOOB JIEATEIHLHOCTH, CBI3aHHBIX C HAOMIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B POrpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHOM OpPraHW3alliy, BIAJCIONIETO HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HaUEHUE MPUOOPETAIOT TAKKE 1IETU U 33]]a4H, KaK:

amanTaius o0yJarommxcsl K yCIOBUSM TUHAMHUYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX, CBA3AHHBIX C BEIIECTBAMU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX Ui NPUOOPETEHHsI OMbITa JAEATEIbHOCTH, KOTOpas 3aHHMAeT
BOXHOE MECTO B TO3HAHWM XUMHUU, a TakKXKe MJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIHLHBIX WHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTU OEpeKHOIo
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HAay4YHbIC
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYy4YEHUH HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTpOEHUsS OPraHHUYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKauu opraHuyeckux BemniecTB. HoMeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE TNPEICTABUTENN aJIKEHOB: (U3MUECKUE M XUMHUYECKHE CBOMCTBA
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuusi noiaumepuszanuu). [lonmydeHne CHHTETUYECKOIrO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUM, KaTaluTU4YecKuil), mnupoius. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHE C O0Opa3llaMu IJIacTMacC, KaydyKOB U PE3UHbI, KOJUICKIIUU
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKON PabOThI: MOTYYCHHE STHUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue W XUMUYECKHME CBOMCTBA (pEakIUM C aKTUBHBIMH MeETasllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHMYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue denona.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCIIOTBI: CTpOeHHEe, (hU3HUecKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOILIEE AEHCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
noyiucaxapubl). ['oKo3a — NpoCcTeNniA MOHOCaxapH1: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @otocuHre3. pyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHsI BEIIECTB M WX IMPEBpalllCHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugom Meau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuiom menu(ll)), anpaerugoB (OKuCICHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM MPOJYKTAa PEaKIMH MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe mmimHa). buomornueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpaIHsl, KAYECTBEHHBIC PEAKIINK Ha OCJIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSTUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

OKCTIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HAKOMJIEHUE C 00pa3laMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHbIX MOHATHH, TaK W TOHATHH, SBJISIOMIMUXCA CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyIa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCHHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (O€IKH, YIJIEBOIbI, KHUPBI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE Mpenaparsl, MaTepraibl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpelesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. Csi3b nepuoauyeckoro 3akona u lleproanyueckoil CHCTEMBI
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MMEPUOUYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTaimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTtopHslii). BomopogHas cBsA3b. BalleHTHOCTh. DNEKTPOOTPULATENBHOCTb.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHATHE O OUCNEpCHBIX cuUcTeMax. VICTUHHBIE U KOJUIOMJHBIE PAaCTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuus. Knaccupukanuss XMMHYECKHMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIHSKOIIME HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEePOKCU 1A
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MenngeneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O0mue gusnyueckne cBorcTBa MeTauioB. CIUIaBel METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl moiyueHus: MeTawioB. [IpuMeHeHue MeTalioB B OBITY U
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX U
J7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE TMAPOKCHIA ATIOMUHHUSA C pacTBOpaMU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WiaM O00OBEMA ra3oB IO WM3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCrieUYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpPE BELIECTB M MAaTE€pPUAIOB: BAXKHEWILIME CTPOUTEIIbHbBIE
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuabl JJs1 3JEKTPOHUKU, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAJIbHbIC
yaoOpeHus.

XUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJia HCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeaMETHBIX  CBsI3ed TpW  HM3ydYeHUH OOmend u
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmume ecTeCTBEHHO-HAYUYHBIC TOHSTHUS: HAy4dHBINH (DaKT, rUmoTes3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJIbTaTaM OCBOCHHUS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS] CACTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOM HACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYAlOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCs B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaJaMyd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[103HABATEILHOW M TMPAKTUYECKOM JESITEIHHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M MpPaBUJaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBa)XEHUs K IPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeca M I03HABaTEIbHBIX MOTHUBOB B IIOJYYEHUU MW NOCIEIYHOLIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PEIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHMKaTUBHOW  KOMIETEHTHOCTH B  y4e€OHO-MCCIIEI0BaTENbCKON
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUI0 MPOGecCruil pa3IuvaHOro pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayuied Mpodeccuu U peanu3aluu COOCTBEHHBIX MKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIC;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIBHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKPYKAIOIEM MHUpE KaK O €IMHCTBE MPHUPOJLI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbI, PEHICHUHU TI00aTBHBIX TTPOOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHECHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[[EJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHEeUU(PUKYy METOJ0B TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOIIOIeHNEe, N3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEpCAIbHBIC YUCOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMo3HaABaTeJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHWSI M KPUTEPUU JJIs KJIACCUPUKAIIMU BEIIECTB H
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BELIECTB U XUMHUUYECKHUX
pEeaKuunii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEAOBAHU,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHEHHUIO Pa3IuYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIUYHBIX HCTOYHHMKAX WHGopMarmu (HaAy4dHO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHeTa), aHanM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (PopM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(dbopMynupoBaTh 3amMpochl U MPUMEHATH PA3JIMYHBbIE METOIbI MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00OpeBUATYpPbI, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYIHpPOBATh CBOM  TMPEIJIOKECHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUUECKOW pabOThI MO HUCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OsiaieHHe YHMBEPCAJIbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM Y4E€OHBIX U HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHUS Kypca «OpraHuueckas XUMUSI»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBFHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHUs] MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HAHHWM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTbh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUIEHHAs), MOJb, MOJISIpHas
mMacca, MOJIApHBIH OOBEM, YIJEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
paaukain, U30MepHUs, U30Mepbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, U a30TCOJAEpX AIIUe COCANHEHUS, MOHOMED, IOJIUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISIBIATH XapaKTE€pHbIE MPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUH YCTAHABIMBATh MPUHAIJIC)KHOCTh H3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil Homenkiarype (IUPAC), a Takxe OpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJIEMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K034,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. bytiepoBa it 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, NPOIWICH, alleTHUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB NIEPEePadOTKHU;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJCTh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JTa0OpPaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BCIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHWM, I[BETHHIC pPEaKIMu OETKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3aMKucH YPAaBHEHHM COOTBETCTBYIOLIHUX
peakuuii 1 GOPMYyTUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YIIhTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IIEIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIci Tokazatens [1JIK, mosicHITh Ha mpuMepax CIOCOOBI
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XAMHYECKUX SIBIICHUIA;

JUIS CIICTIBIX H CJIA0OBHAAIIUMX OOYYaIOIIUXCS: YMEHHE HCIIOIbh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OPOWTANIM aTOMOB, HOH, MOJIEKyJla, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTUYECKAS] JTUCCOLMALMNSA, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpPMHPOBAHHOCTh YMEHHMM HCIONb30BATh XUMHUYECKYI0 CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBY K OMNpPEAEIEHHOMY KiacCy/TpyIe
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
N. MenneneeBa 1 1€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «HEPreTUYECKue YPOBHI, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUN
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PA3NIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILIECTBAMH C IMMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TpPU3HAKAM (YUCIY M COCTaBYy pPEarupyrollux BEIHIECTB, TEIJIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTEMEHEHW OKHUCICHMSI 3JEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
TUIIOB, TIOJTHBIE M COKpPALIEHHBIC YPABHEHHSI PEAKIMl HOHHOTO OOMEHA, YUUThIBas
YCJIOBUS, ITPU KOTOPBIX 3TU PEAKLIMU UAYT J0 KOHLA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHWUYECKHUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (PAKTOPOB; XapaKTEep CMEIEHUS XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XMMHYECKUX PEaKIUAX, MacChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOIaTh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBaTh U BBINOJHATH XUMUYECKUM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE peaKIMu Ha cynb(par-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OpPEJCTaBIsATh PE3yJIbTaThl XUMHUYECKOIO JKCIEpUMEHTa B (QopMme 3ammcu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKalH, IHTEepHET U ApyTHX);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIE OPTAaHU3MBI OMPEICIEHHBIX BEIICCTB, TOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TIO3HAHMS BEIIECTB H
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX W CJIA0OBUIANIMX OOYyYalONIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

CrnoxHble 3¢upbl

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
. http://school-
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 0 :
collection.edu.ru/
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
http://school-
2.1 [IpenenbHbIE YTIeBOIOPOIBI — aTKAHbI 2 0 collection.edu.ru/
99 Henpenenbable yrieBoaoOpoabl: alKEHBI, 5 1 http://school-
' aJIKaJUCHbI, aJIKUHBI collection.edu.ru/
http://school-
2. A 2 }
3 POMAaTHYECKUE YIIIEBOAOPO/IbI 0 collection.edu.ru/
54 [IpupoiHBIE HICTOYHUKH YIIIEBOJIOPOJOB U 3 1 0 http://school-
' UX repepaboTka collection.edu.ru/
Hroro no paszneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
http://school-
3.1 Crnuptsl. Genon 3 1 :
collection.edu.ru/
39 Anbaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 http://school-

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

3.3 Yriaeroasl 3 1 http://s.chool-
collection.edu.ru/

Wroro no pazueny 13

Pasnen 4. A3oTcoaeprkaiime opranudeckne coelMHeHus

4.1 AMUHBI. AMUHOKHCIOTHL. benku 3 hitp://school- ://S.C hool-
collection.edu.ru/
Wroro no pazueny 3

Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHHUS

http://school-

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 1 collection.edu.ru/

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Konrpouabusie Ilpakruyeckue p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenune aTroMoB. Ileprnoandeckuii 3aKoH
P P http://school-
11 u Ilepuonnueckas cucteMa XMMUYECKUX 6 .
collection.edu.ru/
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 8 1 http://school-
' BEIIECTB collection.edu.ru/
http://school-
1.3 X €CKHE pea 12 1 1 )
MMIHECKHAC peaKiiH collection.edu.ru/
http://school-
Hroro 1o pasnen 26 .
pasaely collection.edu.ru/
Pa3nen 2. Heoprannuyeckasi Xumust
http://school-
2.1 MerTtayuiel 12 1

collection.edu.ru/

1 http://school-

2.2 Hemerannsl 18 1 ;
collection.edu.ru/
53 CBs13p HEOPTAaHNYECKUX U OPTraHUYECKUX 4 http://school-
' BEIIECTB collection.edu.ru/
http://school-
Hroro 1o pasuery 34 MLIISEN00 =

collection.edu.ru/

Paszngena 3. XumMus U ;KM3HL

http://school-

3.1 XUMUSA U KA3HB 8 3
collection.edu.ru/
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Uroro mo pazueny 8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabnbie IIpakTuueckue op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoTshI
pecypcsl
1 [IpenMer oprannyeckoil XuMuu, e€ 1 04.09 bu6nmoreka [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE ' https://myschool.edu.ru/
Teopus cTpoeHHs OpraHUYECKUX
2 coenunenuii A. M. bytneposa, eé 1 1109 bubmmorexa HOK
A VL DYTICPORS, https://myschool.edu.ru/
OCHOBHBIE MTOJIOKECHHUS
[IpencraBnenue o knaccudukanum
3 opranndeckux Beniects. Homenkiarypa 1 18.09 bubnuorexa [JOK
(cucremMaTH4ecKas) 1 TPUBHAIBHBIC https://myschool.edu.ru/
Ha3BaHUs OPraHUYECKHUX BELIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1 55 09 bubnuotexa [JOK
TOMOJIOTHYECKHH PSJL ’ https://myschool.edu.ru/
5 MertaH u 3TaH — NpoCTeNINe 1 02.10 bubnuoreka [IOK
MPEICTaBUTENN AJTKAHOB ' https://myschool.edu.ru/
. bubnmnoreka [JOK
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOKWCTBA 1 09.10 1
https://myschool.edu.ru/
7 OTHUJIEH U IPOIUIIEH — MPOCTENIINE 1 16.10 bubnnorexa [HOK
NPEICTABUTEIINA AIIKEHOB ' https://myschool.edu.ru/
8 [TpakTrueckas paborta Ne 1. «Ilonydyenue 1 1 93.10 bubnnorexa [JOK
ATUJIEHA U U3YYEHUE €T0 CBOMCTBY ' https://myschool.edu.ru/
9 Ankanuensl. byraauen-1,3 u 1 06.11 bubnmoreka [JOK

meTminOytaauen-1,3. [onydenune

https://myschool.edu.ru/
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CUHTETUYECKOIO Kay4yyKa U PE3UHBI

AJKUHBL: COCTaB ¥ OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI PSI.

bu6mmoreka [IOK

10 13.11
AneTusieH — MpOoCTeHIniA https://myschool.edu.ru/
MIPEJICTABUTENb aJTKHHOB
1 Brruncienus no ypaBHEHHIO 20.11 bubnnoreka [HOK
XUMHYECKON peaKIuu ’ https://myschool.edu.ru/
12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh 9711 bubnuorexa [JOK
apeHOB ' https://myschool.edu.ru/
13 I'enernyeckas CBs3b yIII€BOJIOPOAOB, 04.12 bubnnorexka [JOK
MPUHAJICKAIINX K PA3TMYHBIM KJIacCam ' https://myschool.edu.ru/
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:
14 1| pH p0 HBIH ra3 ¥ MmoI I}{Izle He(bTI;HHe 11.12 bubmorexa LIOK
pHpoa yr . ' https://myschool.edu.ru/
ra3bl, He()Th U MPOIYKTHI €€ TIepepaboTKu
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:
15 o pI/I pO,I[HBIf/i ras " Ioil IZEIC He(bTI;HBIe 18.12 bubmorexa LIOK
pHp yr . ' https://myschool.edu.ru/
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
KontponbHas padota mo pasuen
16 <<an§30)10 o;)m» P ’ 25.12 Brbmuorexa IIOK
p ' https://myschool.edu.ru/
3a MOJIYTOAue
17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI: 08.01 bubnuoreka [IOK
METAHOJI U 3TaHOJ. BoopoiHas cBs3b ’ https://myschool.edu.ru/
18 MHOT0aTOMHBIE CITUPTHI: ITUICHTITUKOJb 1501 bubnmoreka [JOK
Y TIIMLEPUH ' https://myschool.edu.ru/
DeHOII: CTPOEHUE MOJIEKYJIBI,
. bubnuorexa [JOK
19 ¢du3nueckre 1 XUMUYECKHE CBOMCTBA, 22.01
https://myschool.edu.ru/
MPUMEHEHUE
20 Anpaeruapl: GopMaIbIeTHI U 29.01 bubmuoreka [JOK
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areraiapaerun. Anerod

https://myschool.edu.ru/

OI[HOOCHOBHLIG MpEaACIbHBIC

bu6mmoreka [IOK
21 KapOOHOBBIC KUCIOTHI: MypaBbUHAS U 05.02
P P https://myschool.edu.ru/
YKCyCHAs
99 [TpakTuueckas paborta Ne 2. «CBoiicTBa 12.02 bubmmoreka [JOK
pacTBOpPa YKCYCHOM KHUCIOTBI» . https://myschool.edu.ru/
CreaprHOBas U OJICUHOBASI KMUCIIOTHI, KaK
23 [IPEICTABUTEIN BBICIIINX KApOOHOBBIX 19.02 Enbmorexa IOK
P P ' https://myschool.edu.ru/
KHUCIIOT
24 Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX 26.02 bubnnorexka [JOK
KHCJIOT, UX MOIOILEE JIEICTBHE ' https://myschool.edu.ru/
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE
$up P bubmuoreka [JOK
25 KapOOHOBBIX KUCIIOT. ['uaponus 05.03
https://myschool.edu.ru/
CJIOKHBIX 3(prpoB
26 Kupbl: Tunponus, npuMeHeHHe, 15.03 bubnuorexa [JOK
Ouosornyeckas posb KHPOB ' https://myschool.edu.ru/
VYrieBoibl: coCcTaB, KiacCUpUKAIHSI.
. bubnuotexa [JOK
27 Baxneiimme npeactaBuTenu: TiI0K03a, 19.03
https://myschool.edu.ru/
bpykTo3a, caxaposa
28 Kpaxman u 1niemuono3a kak mpupoHbIe 02.04 bubnmnoreka [JOK
MTOJIMMEPHI ' https://myschool.edu.ru/
bubnmnoreka [JOK
29 AMUHBI: METHJIAMUH U aHWINH 09.04 1
https://myschool.edu.ru/
AMUHOKHUCIOTH KaK aMm(pOTepHbIS
bu6nmoreka [JOK
30 OpPraHMYECKUE COETMHEHUS, UX 16.04
https://myschool.edu.ru/
ononoruueckoe 3Hauenue. Ilentuanl
benku xak npupoHbie b K
31 pupon 23.04 nommoreka 11O

BBICOKOMOIJICKYJIAPHBIC COCANHCHUA

https://myschool.edu.ru/
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32 OCHOBHBIE TOHITHSI XUMUH 1 30.04 bubmmoreka [JOK
BBICOKOMOJICKYJISIPHBIX COSTMHEHUHN ' https://myschool.edu.ru/
OCHOBHBIE METO/IbI CHHTE3a

. bu6mmoreka [IOK
33 BBICOKOMOJICKYJISIPHBIX COCTUHEHUH. 1 08.05
https://myschool.edu.ru/
ILmactmaccel, kKayuyykH, BOJIOKHA

34 [IpomexxyTounas arrectanus B hopme 1 15.05 bubnuorexa [JOK

KOHTPOJIbHOH PabOThI 3a roj . https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabubie IlpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 XUMHYSCKUH 2JIEMEHT. ATOM. 1 03.09 bubnuorexa [JOK
DINIeKTpOHHAass KOHPUTYpaIus aTOMOB . https://myschool.edu.ru/
5 XUMHUYECKUH 3JIEMEHT. ATOM. 1 04.09 bu6mmoreka [IOK
DneKTpoHHas KOHGUTYpalusi aTOMOB ' https://myschool.edu.ru/
[Iepnognueckuii 3axoH u [lepnoanueckas
3 cucTeMa XUuMHYecKux aineMeHToB Jl. U. 1 10.09 bubmuorexa [JOK
MengeneeBa, X CBSI3b C COBPEMEHHOM ' https://myschool.edu.ru/
TEOpUEH CTPOEHHUS aTOMOB
[Iepnoanueckuii 3axoH u [lepnoanueckas
cucTeMa XuMu4eckux snementos [1. U.
. bubmuorexa [JOK
4 MeHeneeBa, ux CBsi3b C COBPEMEHHOMU 1 1 11.09
. https://myschool.edu.ru/
TEOpHUEN CTPOEHHS aTOMOB. BXo1Hast
JTuarHocTuyeckas padora.
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHUX AJIEMEHTOB M UX COCTMHEHUI
5 10 TpyNIaM U nepuojam. 3HaueHue 1 17.09 bubnnorexka [JOK
MIEPUOIUYECKOr0 3aKOHA U CUCTEMBI ' https://myschool.edu.ru/
xumMuueckux 3yemenToB [[.M. MennaeneeBa
B Pa3BUTHHU HAyKH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
6 XUMHAYECKUX DJIEMEHTOB U UX COETUHEHUN 1 18.09 bu6mmoreka [IOK

0 TpyNMaM U rnepuojam. 3HaueHue
NEPUOIUNYECKOT0 3aKOHA U CUCTEMBI

https://myschool.edu.ru/
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xumuueckux asemenToB [[.1. MeHnieneeBa
B Pa3BUTHHU HAyKH

CrpoeHnue BelecTBa. XMMHUUECKasi CBs3b,

HCOPTaHUYCCKUX COCIUHEHUI.

. bubnnoreka [HOK
7 e€ BU/IbI; MEXaHU3MBI 00pa30BaHU 24.09 1
. https://myschool.edu.ru/
KOBaJIEHTHOM CBs3U. BonopoaHas cBs3b
Crpoenue BelecTra. XuMHUUYECKasi CBS3b,
i bu6mmoreka [IOK
8 e€ BU/IbI; MEXaHU3MBI 00pa30BaHUS 25.09
N https://myschool.edu.ru/
KOBaJIEHTHOM CBs3U. BonopoaHas cBs3b
BanenTHOCTB. DIEKTPOOTPULIATENIBHOCTb.
9 Crenenb okucieHus. Beiecra 0L.10 bu6mmoreka [IOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO ' https://myschool.edu.ru/
CTpOCHUS
BanenTHOCTB. DIEKTPOOTPULIATENIBHOCTb.
10 Crenenb okucienus. Bemecrsa 02.10 bubnnorexka [HOK
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO ' https://myschool.edu.ru/
CTpOECHUS
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
bu6mmoreka [IOK
11 VicTUHHBIE ¥ KOJUIOUAHBIE PACTBOPHI. 08.10
https://myschool.edu.ru/
MaccoBast 10J1s1 BELIECTBA B paCTBOPE
[ToHsiTHE O IHCTIEPCHBIX CUCTEMAX.
bu6mmoreka [IOK
12 HcrrHHBIE M KOJUIOMIHBIE PACTBOPBI. 09.10
https://myschool.edu.ru/
MaccoBast 1071 BELIECTBA B pacTBOPE
Knaccugukaius 1 HoMeHKIaTypa
13 HEOPraHMYECKUX COEAMHEHUH. 15 10 bubnuoreka [IOK
I'eneTnyeckas CBA3b HEOPraHUYECKHUX ' https://myschool.edu.ru/
BEIIECTB, Pa3INUHbIX KJIACCOB
14 Knaccudukanus 1 HOMEHKIATypa 16.10 bubnuoreka [IOK

https://myschool.edu.ru/
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I'enernueckas cBI3b HCOPraHN4YCCKUX
BCIIECTB, Pa3JIMYHBIX KJIIAaCCOB

Knaccudukanus XUuMHYeCKUX PEeaKIHii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.

bubmmoreka [IOK
15 3aK0oH COXpaHEHUsI MAaCChl BEIIECTB; 3aKOH 22.10 1
https://myschool.edu.ru/
COXPaHEHHUS U IPEBPAIICHUS SHEPTUU TTPU
XUMHYECKHUX PEaKIMIX
Knaccudukanus XUuMHYECKUX PEeaKIHii B
HEOPraHWYECKON U OPraHU4YECKON XMUMUH.
bu6mmoreka [IOK
16 3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH 23.10
https://myschool.edu.ru/
COXPAaHCHHUS U TIPEBPAIICHUS SHEPTUU TIPU
XUMHYECKHUX PEaKIHIX
Kiaccudpukanus XUMHUYECKUX PEeaKIuii B
HEOPraHWYECKON U OPraHU4YECKON XUMUH.
bu6mmoreka [IOK
17 3aK0oH COXpaHEHUsI MAaCChl BEIIECTB; 3aKOH 05.11
https://myschool.edu.ru/
COXPAaHCHHUS U TIPEBPAIICHUS SHEPTUU TTPU
XUMHYECKHUX PEaKIIMSIX
Knaccudukanms XuMruaeckux peakiiuii B
HEOPraHWYECKON U OPraHU4YECKON XMUMUH.
bu6mmoreka [IOK
18 3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH 06.11
https://myschool.edu.ru/
COXPAaHCHHUS U TIPEBPAIICHUS SHEPTUU TTPU
XUMHYECKHUX PEaKIIMSIX
19 Cxopoctb peakiiuu. OOpaTUMBbIC PEAKIIHH. 111 bubnmnoreka [JOK
XUMHYECKOE PABHOBECHE ' https://myschool.edu.ru/
20 CxkopocTb peakiuu. OOpaTuMble peakiuy. 1311 bubmmoreka [JOK
XUMHUUECKOE PABHOBECHE ' https://myschool.edu.ru/
[TpakTrueckas paborta Ne 1. «Bnusiaue
bu6mmorexa [IOK
21 pa3InYHbIX (PAKTOPOB HA CKOPOCTh 19.11

XUMHYECKOMN PCaKum»

https://myschool.edu.ru/
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DIEKTPOTUTHYECKAS TUCCOIHALINS.
[Tousitie 0 BogopoaHoM mokasateie (pH)

bubmumoreka [IOK
22 pacTBopa. Peakniuu nonHoro oOMeHa. 20.11 1
https://myschool.edu.ru/
['unpoan3 opraHuyecKux u
HEOPraHMYECKUX BEIIECTB
DIEKTPOTUTHYECKAS TUCCOIHALINS.
[TonsiTue o BogopoaHoM nokasatene (pH
P (PH) bubmuorexa [JOK
23 pacTBopa. Peakniuu nonHoro oOMeHa. 26.11
https://myschool.edu.ru/
['uapoan3 opraHuyecKux u
HEOPraHMYECKUX BEIIECTB
OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIC Eu6 1IOK
noIMoTeKa
24 peakuuu. [ToHsaTHe 00 3MeKTpOIH3e 27.11
. https://myschool.edu.ru/
pacIuiaBoB ¥ pacCTBOPOB COJICH
OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC Eu6 1IOK
noIMoTeKa
25 peakuuu. [lonarue o6 anexkrponuze 03.12
. https://myschool.edu.ru/
pacIIaBOB ¥ pacCTBOPOB COJICH
26 KontponsHas padota no pasaeny 04.12 bubnuoreka [IOK
«Teopernyeckre OCHOBBI XUMUD) ' https://myschool.edu.ru/
MerTanmsl, uX MOJIOKEHHE B
[Tepuonuyeckoil cucteMe XUMUYECKUX Eub 10K
noIMoTeKa
27 snemenToB JI. Y. Mengeneesa u 10.12
https://myschool.edu.ru/
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
¢du3nyecKkue cBOMCTBa METANIOB
MerTansl, uX MOJIOKEHHE B
[lepronnyeckoii cucteMe XMMUYECKUX Eub 10K
nOInoTeKA
28 snemenToB JI. 1. MenaeneeBa u 11.12
https://myschool.edu.ru/
0COOEHHOCTH CTpOeHHUs aToMOoB. O01IHEe
¢duznyeckue cBOCTBa METAJNIOB
29 CniaBbl METAIIOB. DJIEKTPOXUMHUUYECKUIN 17.12 bubnuoreka [IOK
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PAI HAIIPSKEHUN METaJIOB

https://myschool.edu.ru/

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI

bu6mmoreka [IOK

30 . 18.12
A HAIIPSKEHUN METaJlIOB https://myschool.edu.ru/
XHUMHUYeCKre CBOMCTBA BaXKHEHIIINX
. . . bubmmoreka [JOK
31 METaJUIOB (HATPHH, KU, KaIbIUH, 24.12
. . . https://myschool.edu.ru/
MarHui, aIIOMUHUAN) U UX COSAMHEHUHN
XHUMHUYECKHE CBOICTBA BaXKHEHIIINX
. . . bubmmoreka [JOK
32 METaJUIOB (HATPHH, KU, KaTbIUH, 25.12
. . . https://myschool.edu.ru/
MarHui, aIIOMUHUN) U X COSAMHECHUIN
XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX
33 METaJUIOB (HATPUH, KaJIMii, KaabIUi 08.01 bubmorexa LHOK
. P . ’ S ' https://myschool.edu.ru/
MarHui, aJIlOMUHUN) U UX COEAMHEHUN
34 XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX 09.01 bubnnorexka [JOK
COCJIMHECHU I ' https://myschool.edu.ru/
35 XHUMHUYECKUE CBOMCTBA XpOMa, MEU U UX 1501 bubnuorexa [JOK
COEIMHEHNI ' https://myschool.edu.ru/
36 XuMHYeCcKHe CBOMCTBA IIMHKA, JKele3a U UX 16.01 bu6mmoreka [IOK
COeIMHEHU N ’ https://myschool.edu.ru/
37 XuMHYECKHEe CBOMCTBA IIMHKA, JKelle3a U UX 21.01 bu6mmoreka [JOK
COeTMHEHNN ' https://myschool.edu.ru/
[TpakTrnyeckas padora Ne 2. "Pemenue
bu6mmoreka [IOK
38 9KCIICPUMCHTAJIbHBIX 3a/1a4 110 TEME 22.01
| https://myschool.edu.ru/
«MeTab
HemeTtamnel, MX OJI0KEHHE B
39 [lepnonnueckoi cucTeMe XUMUYECKHUX 28.01 bubnnorexka [JOK
snemenToB J. . Menneneesa u ' https://myschool.edu.ru/
0COOCHHOCTH CTPOCHHUS aTOMOB
40 Hewmeransl, ux monoxeHue B 29.01 bubnuotexa [JOK
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Ilepronnueckoit cucTeMe XMMUYECKUX
snemenToB M. . MenaeneeBa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

https://myschool.edu.ru/

du3nyecknue CBOMCTBA HEMETAILIIOB.

bubmmoreka [JOK
41 AJuioTponusi HEMETaUIOB (Ha IpUMepe 04.02 1
https://myschool.edu.ru/
KHCIIOpoJ1a, cephl, hocdopa u yriaeposaa)
®du3nyecKue CBOMCTBA HEMETAILIOB.
bu6mmoreka [IOK
42 AJuioTponusi HEMETaUIOB (Ha IpUMepe 05.02
https://myschool.edu.ru/
KHCIIOpOJ1a, cephl, hocdopa u yrieposaa)
43 XHUMHUUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U 11.0 bubnuorexa [JOK
UX COEOUHEHUN ' https://myschool.edu.ru/
44 XUMHUYECKUE CBOWCTBA IaJIOT€HOB, CEPhI U 12.09 bubnuorexa [JOK
UX COEMHEHUN ' https://myschool.edu.ru/
45 XUMHUYECKUE CBOKMCTBA IaJIOT€HOB, CEPhI U 18.02 bubnnoreka [JOK
UX COeOUHEHUN ' https://myschool.edu.ru/
46 XuMHYecKue cBOWCTBa a30Ta, pocdopa u 19.02 bubnuotexa [JOK
HUX COeIUHEHUU ' https://myschool.edu.ru/
47 XuMHu4eckue cBOMCTBa a3ota, ochopa u 25 02 bubnuotexa [JOK
WX COEJIMHEHUN ’ https://myschool.edu.ru/
48 XuMHu4ecKue CBOMCTBa a3ota, ochopa u 26.07 bubnmnoreka [JOK
UX COeIMHEHUH ' https://myschool.edu.ru/
49 XUMUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS 04.03 bubnuotexa [JOK
Y UX COEIMHEHUN ' https://myschool.edu.ru/
50 XUMHYECKUE CBOMCTBA yIIIepOaa, KpEeMHUS 05.03 bubnuotexa [JOK
1 UX COEeTMHEHUH ' https://myschool.edu.ru/
51 [Ipumenenne BaKHENIINX HEMETAJUIOB U 11.03 bubnuoreka [IOK
WX COEIMHEHUN ' https://myschool.edu.ru/
52 [Ipumenenne BaKHENIINX HEMETAIUIOB U 12.03 bubnuoreka [IOK
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UX COCOUHEHUN

https://myschool.edu.ru/

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teme «Hemeraimisly. Berauciaenus mo

bu6mmoreka [IOK

53 . 18.03
YPAaBHEHUSIM XUMUYECKHUX PEAKLUN U https://myschool.edu.ru/
TEPMOXUMHUYECKUE PACUETHI
O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
54 teme «Hemeramisly. Beraucienus no 19.03 bubnuorexa [JOK
YPAaBHEHUSIM XUMUYECKHUX PEAKLUN U . https://myschool.edu.ru/
TEPMOXUMHYECKUE PACUETHI
[TpakTuueckas padota Ne 3. «Pemenue
bubmuoreka [JOK
55 JKCHEPUMEHTAIBHBIX 3a4a4 110 TEME 25.03
" | https://myschool.edu.ru/
Hemerams"»
Heopranuueckue u opranudeckue
bu6mmoreka [IOK
56 KHCJIOThI. Heopranuueckue u 08.04
https://myschool.edu.ru/
OpraHHYeCKHUe OCHOBAHUS
Heopranunueckue u opranndeckue
bu6mmoreka [IOK
57 KucIoTel. Heopranuueckue u 09.04
https://myschool.edu.ru/
OpraHUYECKHE OCHOBAHUS
AM@oTepHbIe HEOpraHUYECKHE U
58 OpraHuYecKue coeAnHeHus. [ eneTnueckas 1504 bubnmnoreka [JOK
CBSI3b HEOPTaHUYECKUX U OPTAaHUYECKUX ' https://myschool.edu.ru/
BEII[ECTB
AmMoTepHbIe HEOpraHUYECKHEe U
59 OopraHuvecKkue coeAnHeHus. [ eHeTnaeckas 16.04 bu6mmoreka [JOK
CBSI3b HEOPIaHUYECKUX U OPTaHUYECKUX ' https://myschool.edu.ru/
BEIIIECTB
Ponp xumun B obecrieueHun bubnmoreka [JOK
60 22.04 i

DKOJIOTMYECKOW, SJHEPIreTUYECKON U

https://myschool.edu.ru/



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

MUIIEBON O€30MMaCHOCTH, Pa3BUTUHI
MEIULIMHBI

Poip xuMuu B o0ecIieueHun

61 AKOJIOTMYECKOW, SHEPIreTUYECKON U 1 23.04 bubnnoreka [HOK
IMIIEBON 6E30IIaCHOCTH, PA3BUTUH ' https://myschool.edu.ru/
MEIALAHBI
IIpencrasienus 00 OOIMX HAYVYHBIX

62 Iy pI/IH HUIax 11 OMLIIJ_UIGHHOI‘O}I’E)JI eHUA 1 29.04 Bubmorexa LIOK

p uv p i ’ https://myschool.edu.ru/
BAYKHEHIIINX BEIIECTB
IIpencrasienus 00 OOUX HAYVYHBIX
63 o pI/IH HIax II OMLImneHHoro};i)n eHUS 1 30.04 buomorexa IJOK
p Hv p yi ' https://myschool.edu.ru/
BAKHEUIIINX BELIECTB
bubmuorexa [JOK
64 YenoBeK B MUPE BELIECTB U MAaTEPUAJIOB 1 06.05
p B p https://myschool.edu.ru/
bubmuorexa [JOK
65 YenoBeK B MUPE BELIECTB U MAaTEPUAJIOB 1 07.05
p B p https://myschool.edu.ru/

66 [TpomesxyTouHas arrectanus B popme 1 13.05 bubnuoreka [IOK
KOHTPOJIbHOHM paboThI 3a TO/I. ' https://myschool.edu.ru/

bu6mmoreka [IOK

67 XUMHA U 3I0POBBE YETOBEKA 1 14.05

71oP https://myschool.edu.ru/
bu6mmoreka [JOK

68 XUMHSA U 3I0POBBLE YETIOBEKA 1 20.05

71op https://myschool.edu.ru/
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus / 'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A., AKIInOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBemmenner»

» Xumus / Epemun B.B., Ky3emenko H.E., Tepenaun B.U., JIpo3nos A.A., Jlyaun
B.B.; nox penakuueii Jlynuna B.B., O0uiecTBoO ¢ OrpaHM4eHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiecTBo «M3aaTenbeTBO
«IIpocBemenue»

* Xumus, 10-11 xnaccesl/ Kypun A.A., AkiinonepHoe obmiectBo «3naTenscTBo
«IIpocBemenue»

* Xumus, 11 xknacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxrmonepHoe o6riectBo «M3aarenbetBo «lIpocBemenne»

» Xumusi, 11 xnmacc/ Epemun B.B., Ky3emenko H.E., [lpo3nos A.A., Jlyaun B.B.;
noA penakuueit Jlyauna B.B., O061iecTBo ¢ OrpaHM4€HHON OTBETCTBEHHOCTHIO
«IPODAY»; AkinonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

* Xumus, 11 knace/ Kysnenora H.E., JIéskun A.H., [llatanos M.A.,
AxrmmmonepHoe o6mectBo «M3aarenbeTBo «IIpocBemenney

» Xumus, 11 xnacc/ Munuenkos E.E., XKypun A.A., Opxexosckuii [1.A.,

O6uiecTBO ¢ orpannueHHON 0TBeTCTBEHHOCThIO « IOl MHEMO3NHA»



* Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AknrionepHOe 00IIECTBO
«3narensctBO «IIpocBenienre»

» Xumus, 10 xknacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «[[PODA»; AkimonepHoe odmiecTBo «M31aTenbcTBO
«IIpocemenue»

* Xumus, 11 xnacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHU4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiecTBo «M3aaTenbcTBO

((HpOCBGHIGHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. O.C.I'abpuens, I'.I'.JIpicoBa «Xumusi Metogudeckoe nocooue — 6a3oBbIi
ypoBeHb» - M.: Jlpoda 2022 ron.

2. O.C.I'abpuensn, .I'.OctpoymoB, «O011ast XuMus B TECTax, 3ajayax,
ynpaxkaenusix. 11 xkmace» — M.: lpoda, 2023 rog.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.Ymakosa «Xumus 11 knacc:
KoHTposibHbIe 1 poBepoUHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
HacronbHast kaura juis yuurtens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIbicoBa, A.I'.BBenenckas «Xumus 11 knacc:
Hacronpras kaura mmis yaurens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuens, [1.B.Pemeros, U.I'.OcTtpoymoBa «3agaun o XuMuu

crioco0bI ux pemeHus» - M.: «Jlpoday», 2021rox.



7. B.I'. lenncoBa «Xumus 11 kiacc moypoydHble IUIaHbl IO YYEOHUKY
O.C.I'abpuensua, I'.I".JIsicoBoit» - Bonrorpaa» Yuurens 2018ro.

8. M.A.Ps6oBa, Y .1O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kimacey», - M.:
Ox3ameH, 2019r.

9.9. O.C.I'abpuensia, U.I".octpoyMmoB « XUMUYECKUN SKCIIEPUMEHT B KosIe 11

Kiace»; - M.: Ipoda. — 2019 roa.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

Beenute Beenuremannasiehttp://www.chemnet.ru I'azera « Xumusi» u cat s
yuuTens «5 uay Ha YpOK XUMHU

http://him.1september.ru Equnas xomtekuus IIOP: TIpeameTHas KouteKIus
«XuMusD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
skcriepuMenThl: xumus. Komneknust Poccuiickoro o6mieo0pa3zoBaTeabHOTO
nopTaina

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omumnuana nkoJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YYeOHUK JIsI
CpPEIITHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: SJIEKTPOHHBINH y4eOHUK

http://www hemi.nsu.ru OTKpeITHII KOJUTEIK: XUMUSI



http://www.chemistry.ru JluctanimoHHas OTMMITHAA 11O XUMUU:

TGHGKOMMYHHK&HHOHHBIfI O6p8.30B3T€JIBHLII>i IIPOCKT



IIpunoxenne Ne 1
KpuTtepun u HOpMBI OLICHKH 3HAHUH 00y4aIOIIUXCS

1. OueHka yCTHOIO OTBeTA.

Ouenka "5" craBuUTCS, €U O0yJAFOIIHICS:

1. mokaspIBaeT riry0oKOe U TOJTHOE 3HAHWE U TIOHUMAaHUE BCEr0 00bEMa MPOrpaMMHOTO

MaTepuasa; IOJIHOE MOHUMAaHHE CYIIHOCTH PAacCMaTPUBAEMbIX IOHSATHH, SBICHUN U
3aKOHOMEPHOCTEM, TEOpUH, B3aHMOCBS3EH;

2. yMeeT COCTaBUTh MOJIHBIM U MPaBWIbHBII OTBET HA OCHOBE M3yYE€HHOTO0 MaTepuaia;
BBIICTIATh TJIABHBIE IIOJIOKEHUS, CAMOCTOSITEJIBHO IOJATBEP)KIaTh OTBET KOHKPETHBIMU
npuMepamu, ¢akTaMu; CaMOCTOSITEJIbHO W apryMEHTHPOBAHO [eNaTh aHajau3, 00001eHus,
BBIBOJIbI. Y CTaHABIMBaTh MEXIIPEAMETHbIE (HAa OCHOBE paHee INPUOOPETEHHBIX 3HAHWM) U
BHYTPUIIPEIMETHBIE CBSI3U, TBOPYECKH IPUMEHATH IOJTYYCHHbIE 3HAHHUA B HE3HAKOMOM
curyauuu. [locnenoBarenabHo, 4YETKO, CBSI3HO, 0OOCHOBAHHO U 0€30IMIMO0YHO M3/1arath y4eOHbIH
MaTepuai; JaBaTb OTBET B JIOTMYECKON MOCIEIOBATEIbHOCTU C HUCIOJIB30BAaHUEM IPUHATON
TEPMUHOJIOTHH; JeJaTb COOCTBEHHBIC BBIBOJBL, (OPMYIHUPOBATH TOYHOE ONpEACICHHE H
HCTOJIKOBAaHUE OCHOBHBIX MOHATUMN, 3aKOHOB, TEOPUI; TPU OTBETE HE MOBTOPATH JOCIOBHO TEKCT
y4eOHHKa; M3JIaraTh MaTepual JIMTEPAaTYpPHBIM S3BIKOM; IPABHIIBHO M OOCTOSTENILHO OTBEYATh
Ha JIOMOJIHUTENbHBIE BOMPOCH yuuTens. (CaMOCTOATENbHO W PAlMOHAIBHO MCIOJIb30BaTh
HarJsIIHBIE TIOCOOMS, CIPaBOYHBIC MaTepHalibl, YYEOHHK, OMOJHUTEIBHYIO JHATEPATypYy,
MEPBOMCTOYHUKH;, MPUMEHITh CHCTEMY YCJIOBHBIX O0OO3HA4YeHHWI TMpH BEACHUU 3aIUCEH,
COIIPOBOKIAIOIINX OTBET; HCIOJB30BAHUE JUISI JJOKA3aTEIbCTBA BHIBOAOB W3 HAOIIONCHUH WU
OTIBITOB;

3. caMOCTOATENBHO, YBEPEHHO M O€30IMO0YHO NPUMEHSET IOJydeHHbIE 3HAHHUS B
pelieHuy mpobieM Ha TBOPYECKOM YpPOBHE; JIOMYyCKaeT He 0ojiee OAHOro HEeA04ETa, KOTOPBIH
JIETKO HCHpPAaBIse€T MO TpeOOBaHUIO Y4YUTENsd; HMMEET HEOOXOJUMbIE HAaBBIKM padOThl ¢
npubopaMu, dYepTexkamH, cxemMamMH U TrpaduKaMH, CONYTCTBYIOIIMMH OTBETY; 3aIlUCH,
COIPOBOKAAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "3" craButcs, ecinu 00y4aromuncs:

l.moka3bIBaeT 3HaHMSI BCEro M3YYEHHOrO MpOrpaMMHOro marepuaina. Jaér monHbell u
MPABUIIbHBIN OTBET Ha OCHOBE M3YYEHHBIX TEOPUH; HE3HAYUTENbHbIE OMUOKUA U HENOYETHI MPU
BOCIPOM3BEICHUN M3YUYEHHOTO MaTepuasa, ONpeneieH sl IOHATUN Jal HEMOoJIHbIe, HeOOobIIue
HETOYHOCTH TPHU HCIOJB30BAaHWU HAYYHBIX TEPMHUHOB WM B BBIBOAAX M OO0OOIIEHUSIX U3
HaOJIOZICHUH U OTBITOB; MaTEPHAJI U3JIaraeT B OMPEIEIIEHHOMN JIOTHYECKOM MOCIe0BaTeIbHOCTH,
IOpU 3TOM JIONYCKaeT OJIHY HerpyOyro ommOKy Wid He Ooyiee ABYX HEJOYETOB M MOXKET MX
UCIPABUTh CaMOCTOSITENIBHO MPU TPeOOBaHUM WJIM MPU HEOOJIBIION MOMOIIM MPENoIaBaTesl; B
OCHOBHOM YCBOMJ Y4eOHBI Marepuai; IOATBEPKAAET OTBET KOHKPETHBIMU HpPHUMEpaMHu;
MIPaBUJIbHO OTBEYaeT Ha JIOTIOTHUTEIIbHBIE BOIPOCHI YUUTENS;

2. yM€eT caMOCTOSITENIbHO BBIJENATH IJIaBHBIE MOJIOKEHHS B M3yYEHHOM MaTepualle; Ha
OCHOBaHWM  (akTOB W  mpuUMepoB  0000maTh, JeiaTh  BBIBOJABI, yCTaHABJIUBATh
BHYTPHUIPEIMETHbIE CBS3U. [[pUMEHATh MOTyYEeHHbIE 3HAHUSI HA NMPAKTUKE B BUIOM3MEHEHHOU
CUTyalluu, COOJII0JIaTh OCHOBHBIE IIpaBWJIa KYJIbTYpbl YCTHOW pEUYHM U CONPOBOXKIAIOLIEH
MIMCBbMEHHOM, HCII0JIb30BaTh Hay4yHbIE TEPMUHBI;

3. He oO0jamaeT [OCTaTOYHBIM HAaBBIKOM pabOThl CO CIPAaBOYHOM JIUTEPATypOH,
y4eOHHUKOM, TMEPBOMCTOUYHUKAMHU (IIPABUIBHO OpPUEHTHPYETCs, HO pPabOTaeT MEAJICHHO).
Jomyckaer  HerpyOble  HapylleHHs  HpaBwil  OQOpPMJIEHHMS  MUCBMEHHBIX  paldorT.

Ouenka "3" craBuTCs, €CIIU 00yJarOLIUIC:

1. ycBOMJI OCHOBHOE cojepXaHHe y4eOHOro Marepuaia, UMEeT MpoOenbl B YCBOECHUU
MaTepuaia He IPENITCTBYIOUINE JalbHEUIIEMY YCBOCHHIO IPOTPaMMHOI0 MaTepUaa;

2. marepuan M3JaraeT HECUCTEeMaTU3UPOBAHHO, (parMeHTapHO, He Bcerna
MIOCJIE0BATENBHO;

3. MOKa3bIBAaeT HEJOCTATOYHYIO C(HOPMHUPOBAHHOCTH OTAEIBHBIX 3HAHUH U YMEHUII;
BBIBOIbI 1 0000IIEHUS apryMEHTUPYeT ¢1a00, JOMYCKaeT B HUX OIINOKY;



4.IOMYCTHJI OHIMOKM W HETOYHOCTH B HCIOJIB30BAHWM HAYYHOW TEPMUHOJIOTHH,
OTIpeIeTICHUS TTOHATUI Jall HEJOCTATOYHO YETKHE;

5. HE WCIIOIL30BaJl B KAUECTBE JOKA3aTEILCTBA BEIBOIALI M O0OOIIEHU U3 HAOIIONEHUH,
(haKTOB, ONBITOB WJIM JOITYCTHJI OITUOKH MPU UX U3JI0OKEHUU;

6. HCTIBITHIBACT 3aTPYIHEHUSI B TPUMECHECHUY 3HAHUA, HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4
Pa3IMYHBIX THUIIOB, MPHU OOBSICHEHUH KOHKPETHBIX SIBJICHUH HAa OCHOBE TEOPUM M 3aKOHOB, I B
MOITBEPKICHUU KOHKPETHBIX TPUMEPOB MPAKTUIECKOTO MPUMEHEHHSI TEOPHIA;

7. OTBEYAET HEMOJIHO HA BOMPOCHI YUUTENs (YIyCKas U OCHOBHOE), WM BOCIPOU3BOIAUT
CoJlep’KaHue TeKCTa y4eOHUKA, HO HEIOCTATOYHO IMOHUMAET OT/IEIbHBIC MOJO0KEHHUS, HMCIOIINE
Ba)KHOE 3HAYEHUE B ’TOM TEKCTE;

8. 00HapyXMBaeT HEJOCTATOYHOE TOHMMAaHUE OTIEIbHBIX IOJOXEHUU TpHU
BOCITPOM3BEJICHUN TEKCTa yuyeOHHWKa (3amucei, IEpBOMCTOYHUKOB) MM OTBEYAET HETOJHO Ha
BOTIPOCHI YUUTEIs, IOMYCKasi OAHY-/IBE TPyObIe OIHOKH.

Ouenka "2" craBuUTCS, €ClU 00 YJArOIIHICS:

1. He yCBOWII U HE pacKpbLT OCHOBHOE COJICpKaHHE MaTepraa,

2. He [eJIaeT BBIBOIOB U 0000IIEHUH.

3. He 3HAaeT W HE IMOHUMACT 3HAYHUTEIHHYIO WM OCHOBHYIO YacTh MPOrPAMMHOTO
MaTepuaa B mpejenax MocTaBJIeHHbBIX BOIPOCOB;

4. wim umeet cnabo chopMUpOBaHHBIC W HETIOHBIC 3HAHUS M HE YMEET MPUMEHSTh UX K
pEIIeHNI0 KOHKPETHBIX BOIIPOCOB U 33ja4 1o 00pasily;

5. WM nipu oTBeTe (Ha OJIMH BOIIPOC) JIOMyCKaeT 0ojee ABYX rpyOBIX OMIMOOK, KOTOPHIE
HE MOET UCTIPABUTH AK€ MPU MOMOIIH YIUTES.

2. OneHKa 3KCNePUMEHTATbHBIX YMEHUH (IPAKTHYECKHUX U J1a00paTOPHbIX pador)

OreHka CTaBUTCS HA OCHOBAaHUH HAOJIOACHUS 33 yJaITUMUCS M MUCBMEHHOTO OTYETa 3a
paborty.

Ounenka "5" craBurcs, eciny 00yJaromuncs:

1. mpaBUIILHO OMPEIEIHII IIeJIb OTbITA;

2.BBITIOJIHAI ~ pabOTy B  TIOJHOM O00BEeME€ ¢  COONIOJeHHMEM  HE0OXOIUMOM
MOCIIEI0BATEIHLHOCTH IPOBEACHHSI ONIBITOB U H3MEPEHUI;

3. caMOCTOATENBHO W PALMOHATIBHO BHIOpAT M MOJATOTOBWI JJISl OINBITa HEOOXOAMMOE
o0opy/soBaHUE, BCE OMBITHI MPOBEN B YCIOBUSAX M pexXUMax, 00eCrneuMBArONIMX MOTy4yeHUE
PE3yaBTaTOB M BBIBOJIOB C HANOOJIBINEH TOYHOCTHIO;

4. Hay4HO TPaMOTHO, JIOTHYHO omucan HalOmojeHus U chOpMyIUpOBalT BHIBOJBI M3
ombITa. B mpencTaBieHHOM OTYETE MPABHIIBHO M aKKYpPATHO BBIMTOJHWII BCE 3aIUCH, TAOJHUIIBI,
PUCYHKH, YEPTEXKHU, TpaA(UKH, BHIYUCIECHUS U CIENIall BBIBOIbL;

5. TPOSIBIISIET OPraHW3aLMOHHO-TPYAOBBIE YMEHHs (IOJICPKUBAET YHCTOTY PabOUero
MeCTa U MOPSAIOK Ha CTOJIe, IKOHOMHO HCIIONIb3YeT PACXOIHbIE MAaTEPUAIbI).

6. DKCIIEPHUMEHT OCYIIECTBISIET IO IUIAHY C YYETOM TEXHHKH O€30IMacHOCTH M TPaBUII
paboThI ¢ MaTepuaniaMu U 000pyIOBaHUEM.

Ouenka "4" craBuTcs, eciy 00y4aroIUics BBIMOIHII TpeOoBaHMs K oLeHke "5", Ho:

1.omBIT TPOBOAMI B YCIOBHSIX, HE 00€CTIEUMBAIOIINX JOCTATOYHOM TOUHOCTH U3MEPEHUII;

2. iy OBUTO TOMYIIEHO JABA-TPU HEJIOUETA;

3. wiu He 6osee o JHON HerpyOoi OMMOKHM U OJTHOTO HeJloueTa,

4. MM DKCTIEPUMEHT TPOBEJICH HE TIOJTHOCTHIO;

5. WM B ONMHMCAHWU HAOMIOJEHWH W3 OMbITAa JOMYCTHJI HETOYHOCTH, BBIBOJBI CHENAT
HETIOJTHEIE.

Ouenka "3" craBuTCs, €cliv 00yJaroUuiics:

1. mpaBHIBHO OMpeneNui Ieb OMBITa; PadOTy BHIMONHSET MPAaBUIHHO HE MEHEEe 4eM
HATOJIOBUHY, OJTHAKO 00bEM BBITTOJIHEHHOM YacTH TAKOB, YTO MO3BOJSET MOJYYUTh MPABUIHHBIC
PE3yJIbTAThI U BBIBOJIBI IO OCHOBHBIM, MIPUHITUITHAITBHO BAYKHBIM 3a7a4aM paOoTEHI;

2. unn moabop obopymoBaHus, OOBEKTOB, MAaTEPHANIOB, a TaKXKe pabOTHI MO Hadaly
OTBITa TIPOBENI C TOMONIBIO YYHTENS;, WIH B XOJE MPOBEACHUS OIbITa W W3MEPEHUH ObLH
JIOTTYIIEHBI OITMOKH B OMMCAaHUU HAOMIOACHUI, (DOPMYITUPOBAHUN BHIBOJIOB;



3. ONBIT MPOBOAWICS B HEPANMOHAIBHBIX YCIOBHSIX, YTO MPHUBEIO K TOTYYCHHIO
pe3yNIbTaTOB C OOJIBIICH MOrPEUIHOCTHIO; UM B OTYETE ObUIM AOMYILEHBI B OOIIEH CI0XKHOCTU
He 0osiee IBYX OMMOOK (B 3aMUCAX SIUHUL], U3MEPECHUSIX, B BEIUUCICHUSX, rpadukax, Tabmumax,
CXeMax, aHaJIu3€e MOrpelHocTe! U T.1.);

4. momyckaeT TpyOyro OmMOKY B XOJie dKCIEpUMeHTa (B OOBSICHEHHWU, B oopMIICHUU
paboThl, B COOJIOJEHUU MpaBWI TEXHUKH O€30MacHOCTH MpH padboTe ¢ MaTepuaiamMu u
00opyoBaHrEM), KOTOpast UCIIPABIICTCS IO TPEOOBAHUIO YUUTEIS.

Ouenka "2" craBuTCS, €CJIM YYCHUK:

1. He ompemenuy CaMOCTOSITENBHO IIe]Ib OTBITA; BBINOJHUI padOTy HE MOJHOCTHIO, HE
MOJATOTOBMJI HY)KHOE O00OpYIOBaHHME U OOBEM BBHIIOJHEHHOW 4YacTH pabOThl HE IO3BOJISET
CeNaTh MPAaBUILHBIX BBIBOJIOB;

2. WY ONBITHI, U3MEPEHUS, BEIYUCIICHUS, HAOII0ICHUS POU3BOAWIUCEH HEIPABUIIHHO;

3. wiu B xole pabOThl U B OTYETE OOHAPYKMJIUCh B COBOKYITHOCTH BCE HEIIOCTATKH,
OTMEYCHHBIC B TPEOOBAHUAX K OrleHKe "3";

4. nomyckaet aBe (u Ooiyiee) rpyOble OMMOKH B XOJ€ IKCIEPUMEHTA, B OOBSICHCHHH, B
obopmiieHun pPabOThI, B COOJIOJEHWM TIPaBUJI TEXHUKH OCE30MAaCHOCTH IIpH paboTe ¢
BEIIECTBAMH U 000PYIOBaHUEM, KOTOPBIE HE MOXKET UCIIPABUTH JIaXke 10 TPEOOBAHUIO YUUTEIIS.

3. OneHka yMeHMii pemiaTh pacuyeTHbIe 321241

Ouenka «5»:

B JIOTHYECKOM PACCYXICHUU U PEUICHUU HET OMIMOOK, 3ajaya pelieHa palMOHaIbHBIM
CIIoco0oM;

Ouenka «4»:

B JIOTUYECKOM PACCYXJACHUH U PEIICHUS HET CYIIECTBEHHBIX OIMMNOOK, HO 3a/ja4a pelieHa
HEPAIMOHAIBHBIM CIIOCOOOM, WJIH JIOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OINOOK.

Ouenka «3»:

B JIOTUYECKOM PACCYXKJIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOIYyIIeHa CYIIECTBEHHAS
omrOKa B MaTeMaTUYECKUX pacyeTax.

Ouenka «2»:

1. umeeTcs cyliecTBeHHbIE OMMOKH B IOTHYECKOM PACCYKIIEHUU U B PEIICHUH;

2. OTCYTCTBHUE OTBETA Ha 3a/IaHUE.

4. OneHKka NMCbMEHHBIX KOHTPOJILHBIX PadoT

Ounenka «5»:

OTBET TIOJIHBIA U TPAaBWIIbHBINA, BO3MO>KHA HECYIIIECTBEHHAs OMIMOKA.

Ounenka «4»:

OTBET HETIOJIHBIN MIIK JIOMYIEHO He 0oJiee TBYX HECYIIECTBEHHBIX OIIHOOK.

Onenka «3»:

paboTa BBHITIOJHEHA HE MEHEEe YeM HAaIlOJIOBHHY, JIOMYIIEHA O/IHA CYIIECTBEHHAs! OIMOKa
U TIPU 3TOM JIBE-TPU HECYILECTBEHHBIE.

Ounenka «2»:

l.paboTa BBINOJIHEHA MEHbIIE YEeM HAlOJOBUHY WM COAEPKHUT HECKOJIBKO
CYIIIECTBEHHBIX OIMHOOK;

2. paboTa He BBINOJIHEHA.

[Tpu oreHKe BBHIMONHEHUS] TUCHBMEHHOW KOHTPOJIBHOW paboThl HEOOXOAMMO YUUTHIBATH
TpeGoBaHuUs eMHOro oporpadhuIeckoro pexxuma.

5. OueHka TecTOBBIX padoT

TecTbl, cocTosimye U3 TATH BOMPOCOB MOXKHO HCIOJIb30BATh MOCIE U3YUEHUS KaXIOTO
matepuana (ypoka). Tect uz 10-15 BompocoB HCHONB3yeTCs ISl MEPUOIUYECKOTO KOHTPOJIS.
Tect u3 20-30 BompocoB HEOOXOIUMO UCIIOJIB30BATH ISl HTOTOBOTO KOHTPOJIS.

[Ipu olleHMBaHMU UCTIONB3YETCS CIEAYIOLIas IIKaa;

OJid TeCTa U3 NATHU BOI[pOCOB:

HET OIINOOK — OIICHKA «5»;



OJTHA OITMOKA — OIEHKA «4»;

JIB€ OLIMOKU — OLIEHKa «3»;

TPU OLIMOKH — OLIEHKA «2).

st Tecta u3 30 Bonpocos:

25-30 mpaBUIBHBIX OTBETOB — OLIEHKA «5»;
19-24 npaBUIBHBIX OTBETOB — OIICHKA «4»;
13-18 mpaBUIIBHBIX OTBETOB — OIIEHKA «3»;
MeHblIIe 12 MpaBUIIBHBIX OTBETOB — OLEHKA 2.

6. Onenka pedepara

Pedepar oreHuBaeTCs Mo ClIeyOMUM KPUTSPUSIM:

coOmroieHne TpeOOBaHMM K €ro 0(hOpMIICHHUIO;

HEOOXOIMMOCTh ¥ JOCTATOYHOCTh JJISi PACKPBITUS TEMbl TPHUBEICHHOW B TEKCTE
pedeparta uHbOpMaIuu;

yMeHue odydaromierocs cBOOOIHO U3NlaraTh OCHOBHBIE UJI€H, OTPaKEHHBIE B pedepare;

CIIOCOOHOCTh OOYYarOIIErocsi IMOHATh CYTh 3a/laBaéMbIX UWICHAMHU aTTECTAllMOHHOM
KOMHUCCHH BOIIPOCOB U CPOPMYITUPOBATH TOUYHBIC OTBETHI HA HUX.



IIpunoxenne Ne 2

OIEHOYHBIE MATEPHAJIBI

10 kaace

Bxoanasi KOHTpoO/IbHAsA padoTa 0 XMMHUHU
| Bapunanr.

3adanue 1. (2 6anna) JlaliTe MONHYIO XapaKTEPUCTHKY AJIEMEHTY C OPSAKOBBIM
HOMEpOM 23.

3adanue 2. (3 bania) YpaBHINTE peakiinio METOIOM JICKTPOHHOTO OanaHca:

H,0, + KMnQOy4 + H,SO,4 = Oy + MNSO4 + K,SO4 + HO

3adanue 3. JlomuimmTe peakiyio U HAMUIIUTE €€ B MOHHOU Gopme: (4 Oama)

BaCl, + H3PO, =

3adanue 4. Tlepedncnnte OCHOBHBIE ITyTH MPUMEHEHUS CEPHOM KUCIOTHI. (2 Oana)

3adanue 5. Paccumtaiite 00BEM yriekuciaoro rasa (mpu H.y.), €CJIM OH BBIISIUIICS TPy

B3auMozeiicTBuu 250 T mena, conepkaiero 10 % mpumeceit ¢ CEpHON KUCIOTOM.

(5 6ammoB)

Il Bapuamnr.

3adanue 1. (2 6anna) JlaiiTe NOJHYIO XapaKTEPUCTUKY JIEMEHTY C MOPSAKOBBIM
Homepom 30.

3adanue 2. (3 banna)YpaBHINTE peaKkIUI0 METOAOM SJIEKTPOHHOTO OaiaHca:

Na, SO3 + KMnO4 + H,0O = Na,SO,4 + MnO, + KOH

3adanue 3. (4 6amna) JlonumuTe peaknio U HAUIINATE €€ B HOHHOU (hopme:

AICIl3 + AgNO3 -

3adanue 4. Ilepeunciante OCHOBHBIC TYTH MPUMEHEHHS a30THOM KUCIOTHI. (2 6asa)

3adanue 5. Paccumtaiite 00bEM BoJOpoOa (TP H.Y.), €CIIH OH BBIACIUIICS MPU

B3aumojeiictun 240 r Marausi, coaeprkaiiero 12 % npumeceil ¢ COJIIHON KUCIIOTOM.

(5 6annoB)
Kpurepun onenuBanus
KonunuecTBo 6amios OrneHka
0-6 2
7-9 3
10-13 4
14-16 5

KounrtpoJsbHnas padora Ne 1 «YrieBoaopoabsn».
1 BapuanrT.

3ananme 1. (7 6ayuoB) Hanummure hopmyny 2-metunOyreHa-1. CoctaBbTe CTpYKTypHBIE
(bopMyJIBI 2-yX TOMOJIOTOB U 2-yX U30MepoB. JlaiiTe uM Ha3BaHUSI.

3apanme 2. (8 GamioB) OcyliecTBUTE NPEBPALICHUS, YKaXHUTE YCIOBUS MPOTEKAHUS
pCaKHHﬁ: CaC2—>C2H2—>C5H5—>C6H5CI—>C6H5CH3—>COZ

3aganue 3. (3 6ayna) Kakoit o6bem yriekucioro raza oopasyercs npu cropanuu 50 i
IIPUPOJIHOTO Ta3a, cojepsxauiero 95% merana?

3aganue 4. (5 6amtoB) OTHOCUTENbHAS TUIOTHOCTH MApOB ajlKaHa Mo a3oTy paBHa 5,07.
Y CcTaHOBHUTE €ro MOJIEKYJISIPHYIO (OPMYITY.

2 BapuaHr.
3ananue 1. Hazosure BemectBo: (7 6ammtoB) CHs;— C = C —CH (CHs) CHs
CocraBbTe GPOpMyIibl 2-yX TOMOJIOTOB U 2-yX n3oMmepoB. HazoBure ux.



3aganue 2. OcyliecTBUTE NPEBPAIICHUS, YKAKUTE YCIOBUS MPOTEKaHUS peakuui: (8
0aJIoB)
KapOuz anroMuHusS— MeTaH—XJIOpMeTaH— 3TaH—3TWIeH— 1,2-a1uépomaTan
3ananue 3. Kakoii 00beM Bo3ayxa HeoOxoauMm 1uis cropadus 30 i1 mponana? (3 6amna)
3ananue 4. OTHOCHUTEINIbHAS TJIOTHOCTh MApoOB YIIEBOAOPOJAA IO BOJOPOIY paBHA 42.
MaccoBas monst yriaepona B HeM paBHa 85,7%. YcraHoBHUTE ero MoJIeKYJsIpHYIO popmyny. (5
0asIoB)

3 BapuaHr.

3apnanue 1. Hammmmre dopmyny 2-merunOyramuena-1,3. CocTaBbTe CTPYKTypHBIE

(dbopMyITbI 2-yX TOMOJIOTOB | 2-yX U30MepoB. JlaiiTe UM Ha3BaHHUS.
3anganme 2. OcyliecTBUTE NPEBPAICHHUS, YKAKUTE YCIOBUS MPOTEKAHUS PEAKIIUIM:

CH4—>C2H2—>C2H4—>C2HsBr—>C4H1o—>COZ

3aganue 3. Kakoit 00beM kuciopoga HeoOxoaum i cropanus 20071 mpupoaHOTo rasa,
coaepxariero 80% merana?

3ananue 4. OtHOCUTENbHas IUIOTHOCTh I[apOB apeHa 1o BO3AyXy paBHa 4,14.
YcTaHOBUTE €ro MOJIEKYIJISIpHYIO hopmyiy.

4 BapuaHT.

3apanue 1. Hazosure BemectBo: CHj3— C (CH3)=CH —CH (CHj;)— CH3

CoctaBbTe QopMyIbl 2-yX TOMOJIOTOB U 2-yX n3oMepoB. HazoBuTte ux.

3aganue 2. OcyllecTBUTE MPEBPALICHUS, YKAKUTE YCIOBHUS IPOTEKAHUS DPEAKIIMMA:
OTUIIOBBIN COUPT—I3THIIEH—

— 1,2-nuxnoparaH—aneTuiieH—0eH301—MeTUI0eH301

3apmanme 3. Kakoii o0beM Kucjaopoaa HeoOXomuMm Ui cropanus 2501 mpomaHa,
coaepxartiero 10% yriiekuciaoro raza B Ka4eCcTBE IpUMecHu?

3aganue 4. OTHOcUTENbHAs IUIOTHOCTh MAapOB YIJIEBOAOPOAA IO KHUCIOPOAY paBHA
2,1875. Maccosast nosisi Bogopoaa B HeMm cocTaBisieT 14,3%. YcTaHoBUTE €ro MOJICKYJISIPHYIO
dbopmymy.

Kpurepun oueHuBanusi

KomnnyectBo Oamuios Orenka
0-6 2
7-9 3
10-19 4
20-23 5

KonTtpoabsnas padora Ne 2 no teme «Kucjiopoaconep:xkamue oprannyecKue

COeIUHEeHUD)
Bapmuanr 1
1. Onpenenure KJ1acchl COEIUHEHHM, JaliTe Ha3BaHMs BELIECTBAM, (OPMYJIbl KOTOPBIX:
(4 6amna)
A. CoHsCOH b. HCOOH
B. C;HsCOOCH3 I'. CH;OH

2. Hanummwmre ypaBHeHus peakuusi: (8 6awioB)

A. DTaHona ¢ MPONMOHOBON KUCIOTON

b. Okucienust MypaBbUHOTO ajbaeruaa ruapokcugaom meau (11).

B. OtunoBoro s¢upa ykcycHOIH KHUCIOTHI ¢ TUAPOKCHIOM HATPUSI.

VYKaKuTe UX THI, YCIOBUS OCYIIECTBICHHUS U HA30BUTE HCXOHBIE BELIECTBA U MPOTYKTHI

peaKuui.

3. Hanmmmre ypaBHEHMs peakUWid, INPHU IOMOIIM KOTOPBIX MOYKHO OCYHIECTBHUTH
MpEeBpaIICHHs 10 cxeme: CHy — CH; — CH3COH — CH3;COOH —
(CH3COO0),;Mg.

VYKakuTe yCIOoBUs OCYIIECTBIIEHUS U Ha3BaHUs Bcex BeecTB. (10 6asos)



4. Kakylo Maccy IIECTMaTOMHOTO CIUpTa copOUTa MOXXKHO TIOJNYYUTh TIpU
BOCCTaHOBJICHUH TIIFOKO3bI Maccoil 1 kr? MaccoBasi 107151 BbIXoj1a copOuTa coctaBisieT 80
%. (5 6amtoB)

KOHTpOJ’IbHaﬂ paGOTa Ne 2 mo Teme «Kuc.nopol]couepmamne OpraunveCxKuce

coeTHHEHH»
Bapuanr 2
1. Ompenenure Kiacchl COGAMHEHUH, NaiiTe Ha3BaHMS BEIIECTBaM, (DOPMYIIbI KOTOPHIX:
(4 6ama)
A. CH,OH—CHOH-CH,;0H b. CeHs—OH
B. CH30CHs I'. CH3COO CHs

2. Hammummmre ypaBHeHus peakiuii: (8 6amioB)

A. TIporTnoHOBOM KUCIIOTHI C THIPOKCUIOM HATPHSI.

b. ®eHona ¢ a30THOM KUCIOTOM.

B. I'maponusa mponuioBoro 3upa yKCyCHOM KUCIOTHI (MponuamneTaTa).

VYKaKUTE UX THI, YCIOBUS OCYIIECTBICHUS M HA30BUTE UCXOHBIC BEIIECTBA U MPOTYKTHI

peaKkuuid.

3. Hamummre ypaBHEHHS peakUWid, TPH IMOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH
MPEBpAIICHUS 10 CXEME: CH; — CH3C1 — CH;0H — HCOH — HCOOH.
(10 6anoB)

YKa)KuTe YCIOBUS OCYIIECTBICHUS PEAKIINI U HA3BaHUS BCEX BEIIECTB.

4. B pesynbraTe B3auMOAEUCTBUSA 23 I' MypaBbHHOW KHUCJIOTHI C METHJIOBBIM CIIUPTOM
nonyynwsid 24 T cioxHoro 3¢dupa. Berumciure MaccoByr 00 BbIXoaa 3dwupa.
(5 6amoB)

KounrposabHasi pagora Ne 2 no teme «Kuciioponconep:xauime opraHudecKue

coeTHHEeHMD»
Bapuanr 3
1. Onpenenute Ki1accel COeAMHEHMH, NaiiTe Ha3BaHUs BellecTBaM, (GOPMYJbl KOTOPBIX:
(4 6amna)
A. CsH7COOH. b. C,HsOH
B. HCOOCHs. I'. CeHsOH.

2. Hannmmre ypaBHeHus peakuuit: (8 6aiios)
A. MypaBbUHO KHCIIOTBI C OKCHJIOM MarHusl.
b. MexMonexyssipHON JeruapaTalny IpoIraHoa.

B. I'maponu3za caxapo3ssl.

Vkaxure ux THUII, YCJIOBUA OCYHICCTBJICHUA U HA30BUTC NCXOAHBIC BCIICCTBA U NIPOJAYKThBI
peaKkuuid.

3. Hamummure ypaBHeHHS peakUud, TPHU TOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH
MIPEBPAIICHHS COTJIACHO CXEME: C,Hg —C>H5Br — Co:HsOH — CH;COH —CH3;COOH.
(10 6amnoB)

Vxkaxunre YCIO0BUA OCYHICCTBIICHUSA peaKum‘/'I 1 Ha3BaHUA BCEX BCUICCTB.

4. Kakyro maccy TIIOKO3bl MOXKHO TOJIYYUTh U3 Kpaxmaina maccod 81 T, ecnmu MaccoBast
JoJIst BBIX0/1a cocTaBisieT 75 %. (5 6annon)

Kpurepun ouennBanus

KomnnuectBo 0auioB Ornenka

0-12 2

13-17 3




18-22 4

23-27 5

KonTposbHas padora (mpoMeKyTo4YHasi aTTeCTaAlUs)
1 BapuanT
HNucTpykuus Aas ydammxcst

Tecm cocmoum u3 wacmein A, B u C. Ha e2o évinonnenue omeooumcsa 80 munym. 3adanusn
PeKOMeHOyemcs 8blnOJAHAMb NO NOPAOKY. Eciu 3a0anue ne yoaemcsa evinoinums cpaszy,
nepeiioume Kk ciedywuwemy. Ecnu ocmanemcs epems, 6epHumecy K npONYuseHHbIM
3a0anusam.
Yacrs A
K kaswcoomy 3a0anuio yacmu A 0anvl HECKOJIbKO 0MEen 08, U3 KOmopvlx moabKo 00OUH
eephutil. Boioepume eepuutit, no Bawemy mnenutro, omeem.

Al. Bemectsa, nmeromume Gopmynsl CHz — O — CHz u CH; — CH; — OH, sBasitorest
1) romonoramu; 2) u30MepaMu;
3) nonumepamu; 4) nentTugamu.
A2. YrieBogopo, B MOJIEKyJie KOTOPOTO aTOMBI yIJIepo/ia UMEIOT sp® rubpuAn3aLmIo
1) 6yren-1; 2) Gyran; 3) Oyraamen-1,2; 4) Oyrun-1.
A3. [IpoxykToM THIpaTalluy STHIICHA SBISETCS:
1) cnupr; 2) KUCTIO0TA;
3) anbaerum; 4) ankaH.
A4. TonpKo B OJJHY CTAJIUIO0 MOXET IMPOTEKATh TUIPUPOBAHUE STOTO YIIIEBOJOPOJIA:
1) 6yranuen-1,3; 2) Oyren-1; 3) Genzon; 4) Oytun-2.
AS5. KonnuecTBo aTOMOB BOAOPO/Ia B IIMKJIOTEKCAHE:
1)12; 2)8; 3)10; 4)14.
A6. Peakius cpeipl B BOJHOM pacTBOPE TIUITHHA!
1) neiitpanbHast; 2) kucnas;  3) cosneHas;  4) meNovHas.
A7. B pOMBIIIUIEHHOCTH apOMaTHYE€CKUE YTIECBOAOPOIBI TIOJIYYAIOT U3. ..
1) mpuponHoro rasa; 2) HedTu; 3) OCTATKOB rOpHBIX Mopoa; 4) Topda.
AS8. YKcycHas KHCJIOTa He BCTYIAeT BO B3aMMO/ICHCTBHUE C BEIIECTBOM
1) okcuT KaJbIus 3) Menp
2) MeTaHoJ 4) nuiiesas coaa
A9. AuleTusieH TPHUHAICKUT K TOMOJIOTUYECKOMY PAIY:
1) ankaHoB; 2) ankuHOB;, 3) apeHOB; 4) aJIKEHOB
A10. ITomumpomnuieH moay4darT U3 BelecTBa, popmysa KOTOPOro
1) CHZ = CHz; 2) CH= CH; 3) CH3 — CHZ — CHg; 4) CH2 =CH - CH3.
All. K a10BUTEIM BelllecTBaM OTHOCHUTCS:
1) metanon; 2)stanois; 3) npomaHoi; 4) OyTaHOI.
A12. ITpu cropanuu 3 MOJIb METaHA IO TEPMOXUMHUYECKOMY YPaBHEHHIO
CHy + 20,= CO2+ 2H>0 + 880 k/I:x  BBIICIHIOCK:
1)293,3 kJIx; 2) 1760 x/Ix; 3) 2640 x/Ix; 4) 880 xJIx.
A 13. deHon HeNb3s UCHOIB30BATH AJIS TOJTYUESHUS

1) kpacurenei 3) numeBbIX 100aBOK
2) karpoHa 4) B3pbIBYATHIX BEILIECTB
A 14. ®opmanuH — 3TO BOAHBIN pacTBOP
1) ykcycHoro anpaeruaa 3) MypaBbHHOTO allbJIerH/ia
2) YKCYCHOM KUCIIOTBI 4) 5TUIIOBOTO CIIUPTA

Yactr B




Omeemonm K 3a0anuam smou uacmu( B1-BS) aenaemca nocnedoeamenvnocms yugp uiu
uucno, Komopule ciedyem 3anucams 6 d1ank omeemos Nel cnpasa om nHomepa
coomeemcmeayouiezo 3a0anus, Ha4uHasn ¢ nepeou Kiemouxu. Kasxcoyw yugpy u
3anAmyI0 6 3anucu 0ecaAmuyHol Opoodu nuwiume 8 OmMoOebHOI Ki1emouKe 6
COOmeEemcmeun ¢ nPUGEOCHHLIMU 8 O1AHKe 00pa3uamu.

1. OO6wem raza, KOTOPBIN BBIACTUTCS MIPU THAPOIK3E 6,4 T KapOuaa KalbIus, paBeH
71 (3alUIIATE YUCIIO C TOYHOCTBIO JI0 JECATHIX ).

2. YCTaHOBHUTE COOTBETCTBHE MECXKAY Ha3BaHHUEM BEIICCTBA U YHUCIIOM T-CBSI3EH B €TI0

MOJIEKYJIE.

Haszeanue eewyecmsa Yucno m-cesazeu 8 Moaexyne
1) aTan a) HOJIb
2) oyraauen-1,3 0) oqHa
3) mpormen-1 B) JIBE
4) anieTHIIeH ) TpU

1) 4eThIpe
3. YCTaHOBUTH COOTBETCTBHE:

BEIIIECTBO HaxO0XJICHUE B MPUPOJIC
1) I'moko3a a) B COKE CaXxapHO CBEKJIbI
2) Kpaxman 0) B 3epHE
3) Caxaposa B) B BUHOTPAJIHOM caxape
4) Hemmronosa T) B IPEBECHUHE

4. Ywucino n30MepHbIX IUKIoankaHoB cocraBa CsHig paBHO:
(3anmuIuTe 1eNoe Yucio).
5. YcTaHOBUTE COOTBETCTBUE MEXJIY pEareHTaMH U TUIIOM PEaKIIHH.

Peacenmeut Tun peaxyuu

1) CoHyt Oy > a) 3aMeIleHne

2) CHy-> 0) okucieHue

3) CH3COOH +KOH -> B) IPUCOEIUHEHNE
4) CHgqt Clp, > r) oOMeHa

1) pa3joKeHue

6. YcraHOBUTE COOTBETCTBHUE MCKAY Ha3BAHUECM BCIICCTBA U €TI0 q)OpMYHOﬁ.

Haszeanue eewyecmea Dopmyna
1) 9TaH a) CH3-CH3s
2) MeTaHoa 6) CH;-OH
3) mporaHoBasi KUCIOTa B) CH=CH
4) aneTHIICH r) CHs;-CH,-COH

1) CH3-CH,-COOH

Yactr C

1. Tlpu cropanuu yrieBomoposaa Beyenuiaocs 0,22 1 yriuekucenoro rasa u 0,09 © mapos BOBI.
[TnoTHOCTH 3TOTO BEIeCTBa M0 BO3AyXYy paBHa 1,45. Onpenenute MOJIeKyIApHYIO GOpMyITy
yIJI€BOAOPOAA.

2. 3anuImTe PeaKluy, COOTBETCTBYIONIUE CXEME:

KapOWT KJTBITUA—>AIETHIICH—>0CH30I—>XJIOPOSH30JI—>TOIyoI—>2,4,6-TpuOpOMTOITYOJL.

3. Kakoii 06bem okcuaa yrirepoaa (IV ) (H.y.) BBLIEIHTCS IIPU B3aUMOICHCTBUN PAcTBOPA,
coJiepkaliero 2,3 r MypaBbHHOM KHCIOTHI ¢ M30BITKOM KapOOHAaTa KabIIHsl.



Omeemot u pewrenus. (1 eap)

Al A2 | A3 |A4| A5 | A6 |A7T | A8 | A9 | AI0 | All

Al2

Al3

Al4

2 2 1 2 1 1 2 |3 2 4 1

Bl B2 | B3 |B4| B5 | B6 Cl | C2 | C3

2,241 | aBOB | BOar | 4 | Oxra | abaB Cj; 1,12

Coneprxanne BepHoro otsera 3aganus C 1 v ykazaHus 10 €ro OLIEHUBAHUIO

DJIeMEHTBI OTBETA:

1) Omnpenenena macca (KoauuecTBo) yriaepona: x=0,22%12/44=0,06 (r).
2) OmnpenencHa macca (koaudecTBo) Bogopoaa: y=0,09*2/18=0,01 ().
3) OmpeneneHo npocreiiiiee cootHomenue: X: y=0,06/12: 0,01/1=1:2
4) Omnpenenena M;(CHy)= 1,45*29 = 42.

5) Omnpenenena popmyia Bemectsa: 42/14=3 — C3Hg

OTBeT npaBUIIbHBIN U NOJIHBIM, BKIIIOYAET BCE HA3BAHHBIE BBILIE SJIEMEHTbI
[TpaBuiibHO 3anucaHbl 4 371EMEHTa OTBETA

[TpaBuibHO 3amMcaHbl 3 3JIeMEHTa OTBETa

[TpaBuibHO 3amKcaHo 2 I€MEHTa OTBETa

[TpaBuibHO 3anMcad 1 3eMeHT oTBeTa

Bce anemeHThI 0TBETa 3an1McaHbl HEBEPHO

COI[ep)KaHI/IC BCPHOIr'o OTBETAa 3aJaHUA C2mn YKa3aHus 110 €ro OUCHUBAHUIO

DJIEMEHTEI OTBETA:

IIpuBeneHbl ypaBHEHHsI pEaKIUi, COOTBETCTBYIOIUE CXEME:!
1) CaC,; +2H,0 = C;H, +Ca(OH)2

2) 3C2H2 = C6H5

3) CeHg+ Cl, = CgHsCIl + HCI

4) CeHsCl + CH3Cl + Zn = CgHsCH3 + ZnCl,

5) CsHsCH3 + 3Br, = CgH,BrsCHs + 3HBr

OTBeT NpaBUIBHBINA U TIOJIHBIN, BKJIIOYAECT BCE HA3BAHHBIE BBILIE DJIEMEHTHI
[TpaBuiibHO 3anucanbl 4 ypaBHEHUS peaKkIuil

ITpaBriibHO 3anucaHbl 3 ypaBHEHUS PEAKLUI

[TpaBuiibHO 3anucaHbl 2 ypaBHEHUS peaKuil

[TpaBuiibHO 3anucado | ypaBHEHHE peakUU

Bce aneMeHTHI OTBETa 3aIIMCaHbl HEBEPHO

Coneprxanne BepHoro otsera 3aganus C 3.

3

DJIeMEHTHI OTBETA

[TpaBUIIbHO 3aITUCAHO ypaBHEHUE XUMUYECKOM PEaKIuu
CaCO3; + 2HCOOH = (HCOO0),Ca + H ;0

1

HaWJIeHO KOJIMYECTBO BEIECTBA YIIEKHUCIIOro raza x=2,3%22.4:46  x=0,05Mom1p

1
HaiineHn oobeM raza V= 0,05%22,4=1,12 (1)
1

bassl

OFRLPNWM~O

basnel

OFrRLNWM~O



2BapUaHT
NHcTpyKkuus Ajst yqammxcst

Tecm cocmoum u3 uacmein A, B u C. Ha ezo évinonnenue omeooumcsa 80 munym. 3aoanusn
PeKoMeHOyemcs 8blnOJAHAMb NO NOPAOKY. Eciu 3a0anue ne yoaemcsa evinoinums cpaszy,
nepeiidoume Kk credyouwemy. Ecnu ocmanemcsa epems, éepuumecv K nponyuieHHvlM 3A0aAHUAM.
Yacts A
K kastcoomy 3a0anuro yacmu A 0anvl HECKOJIbKO 0MEEM 08, U3 KOMOPHIX MOJIbKO 00UH
eepublil. Boibepume eepnwtii, no Bawemy mnenuro, omeem.
Al. N3omepom 2-metusnOyrena-1 siBisercs
1) Oyren-1; 2) 2-MeTHIIeHTeH-1;
3) neHTaH; 4) nenrex -1.
A2. B Mosiekyiie riporieHa ruOpuan3aius opouTaieii aToMOB yriepoa:
1) sp% 2) sp’ 3)sp;  4)splusp.
A3. IIponykToM HpHCOEAMHEHUS XJIOPOBOAOPOJA K ITEHY SBIISETCS:
1) 2-xnoprponasx; 2) 1-xnoparaHs;
3) 2,2-auxJI0pIIpoNaH; 4) 1,1-nuxaopaTaH.
A4. C kaxIpIM U3 BEIIEeCTB: OpOMOBOIOPO/I, BOJAOPO/I, BoAa — Oy/1eT B3aUMOICHCTBOBATH:
1) mpoman; 2)ateH; 3) 3taH; 4) GeHOII.
AS. K coequnenusiM, umeromum ooty opmyiy CnHa,, oTHOCHTCS
1) 6en3on; 2) rekceH; 3) rexcaH; 4) reKCHH.
A6. K kakomy Ki1accy MpUHAJICKAT OCIIKHU:
1) cioxHBIE YPUPHL; 2) NONUHYKJICOTHIBI;
3) mpocTbie 2QUpHI; 4) moauaMuIbI.
A7. TIpoMBIIIIIEHHBIM CITOCOOOM TOJIYYEHHUS YTIEBOIOPOAOB SBISETCS:
1) runpupoBanue; 2) usomepusauus; 3) ruaponus; 4) KpeKUHT.
AS8. Peakiuto «cepeOpsHOTo 3epKaiia» JaeT:

1) ¢penou; 2) MypaBbUHas KHCIIOTa
3) rMInepuH; 4) 6eHzon
A9. IIponananb NpUHAMJIEKHUT K TOMOJIOTHUECKOMY PAIY:
1) dbenomnsr; 2) caxapuabl; 3) aMHUHBL; 4) anbaeruabl

A10. ITomumep coctaBa (—CH,—CHy—), monmyuen us:
1) stunena; 2)ortana; 3)Oyrana; 4)>3TUHA.
All. K HapKOTMYE€CKUM BELIECTBAM OTHOCHUTCS:
1) sTanon; 2) mpomaHoi; 3) METaHOJI, 4) OyTaHoI.
A12. B pe3ynbTaTe peakiuu, TepPMOXUMUYECKOE ypaBHEHUE KOTOPOH
C2HsOH + 30, —> 2C0O; + 3H,0 + 1374 x]Ix,
BbIeNTMIIOCH 687 K/ TermnoTel. KomuuecTBo BeliecTBa 3TaHOIA PaBHO
1) 0,5 momnb;  2) 1 momb; 3) 1,5 moinb; 4) 2 MOJIb.
A13. I'nuniepuH HeNb3s UCIOJIB30BATh JJIS MOTYYEHUS

1) B3pbIBUATHIX BEIIECTB 3) nexapcTB
2) STUIIOBOTO CIIUPTa 4) kpeMOB 1 Ma3eil B maphroMepun
A14. TloaconHeuHoe, JTbHSIHOE, XJIOMKOBOE Macja OTHOCATCS K KJIaccCy:
1) yrneBoibl 3) KupsI
2) 6enku 4) penonnt
Yacrs B

Omeemom K 3a0anuam smou wacmu( B1-B5) aenasemca nocnedosamenvnocms yugp uiu
yucno, Komopbule ciedyen 3anucamo 6 01anK omeemos Nel cnpaea om nomepa
COOMEemcmeyIouLeco 3a0anus, Hauuna ¢ nepeoii Knemouxu. Kaxcoyro yugpy u
3anamyo @ 3anucu 0ecaAmu4Hol Opoou nuwiume 6 OMOEIbHOI Kiemouke 6
cOOmeemcmeuu ¢ NPUGEOEeHHIMU 6 OJ1aHKe 00pa3uamu.



1. Macca nukiorekcana, HoJy4eHHasi B pe3yiabTaTre B3auMojieiicteus 7,8r 6eH3ouna ¢

BOJIOPOJIOM paBHa T (3aMMILUTE YUCIIO C TOYHOCTHIO IO JECTHIX).
2. YCTaHOBHTE COOTBETCTBUE MEXK/y Ha3BaHHEM BEI[ECTBA M KJIIACCOM COCTMHECHU.
Hazeanue eewjecmea Knacc opeanuueckux coeounenuii
1) mporiua a) albJeru/Ibl
2) sTaHajb 0) aTKUHBI
3) Tomyon B) KapOOHOBBIE KHUCIIOTHI
4) anieTHIIeH I') apeHbI
1) AJIKEHBI

3. VYKcycHas KHUCJIOTa BCTYIAET B PEAKIIHIO C:
A) COJITHOU KUCIIOTOM
b) runpokcunom Hatpus
B) azotHol kuCIOTOM
[') okcumom kanbuus
1) xkapOboHaTtoM HaTpus
E) xmopugom meau (I1)
3anummure nepedeHs OyKB B aj(aBUTHOM nopsiake 6e3 mpodenos
4. Ywucno nzomepHbIX akeHoB coctaBa C4Hg paBHO:
(3anmuIuTe 1EeNoe Yucio).
5. YcTaHOBUTE COOTBETCTBHE MEXK/Y pEareHTaMy U THUIIOM PEaKIIHH.

Peazenmeut Tun peakyuu

1) CoHat H2O a) raJIoreHUpPOBaHUE

2) CyHot+ H» 0) ruaparamnus

3) 2CHsCl + Zn B) THIPUPOBAHHE

4) C,Hyt Cly I') TUAPOTAIOTCHUPOBAHKE

1) cunte3 Bropia.
6. YcTaHOBUTH COOTBETCTBHE MEXKIY (PYHKIIMOHATHHON TPYIINON U KIACCOM BEIECTBA!

(GyHKIIMOHAJIbHAs TpyIna KJIACC BELIECTBA
1) - COOH a) CIIUPTHI
2) — OH 0) dheHOIBI
3) — NH; B) KECTOHBI
4) — COH T) KapOOHOBBIE KHCIIOTHI
5) -C=0 1) adbJACTHIbI

€) aMHUHBI

Yacre C

1. Tlpu cropanuu yriesomopoaa maccoii 11,4 r Berenunocs 35,2 T yIIeKUCIIOro rasa u
16,2 r mapoB Bojibl. [ITOTHOCTE 3TOTO BElIeCcTBa MO BOJAOPOAY paBHa 56. Onpeaenure
MOJIEKYJISIpHYIO (hOopMyITy BellecTBa.

2. 3anuiumTe PeaKiuy, COOTBETCTBYIOIIHE CXEME:
ATAHOI—>3THIICH—> 1, 2- TUXJIOPITAH—>3TUH—>0CH30JI—>XJIOPOSH3OJL.

3. Kakoii 06bem Bogopoza (H.y.) BelaenuTcs npu B3aumoaencTsuu 0,1 Monb 3TaHona ¢
M30BITKOM METAIJINYECKOTO HATPHUSL.

Omeemot u pewenus. (2eap)
Al | A2 | A3 | A4 | AS A6 | A7 | A8 | A9 | A10 | A1l | A12 | A13 | Al4
4 1 2 2 2 2 4 | 2 | 4 1 1 1 2 3

Bl | B2 B3 | B4 | BS B6 Cl|C2]| C3
8,4 | 6ard | BI'JI | 3 | OBaa | raens Cs 1,12
Hie




Conepxanne BepHoro otsera 3aganus C 1 1 ykazaHus 10 €r0 OLIEHUBAHUIO

DJIEMEHTHI OTBETA:
6) OmnpeneneHa Macca (KOJUYECTBO) yriepoaa: Xx=35,2%12/44=9,6 ().
7) OmnpeneneHa macca (KOIU4ecTBO) Bozopoaa: y=16,2*2/18=1,8 ().
8) OmnpeneneHo NpocTeiiiee COOTHOIICHHE:
=9,6/12:1,8/1=0,8:1,8 =1:2
9) Omnpenenena M(CH,)=56*2 = 112.
10) Onpenencna dpopmyna Bemectsa: 112/14= 8 — CgHig
OTBeT NpaBUIBHBINA U TIOJTHBIN, BKIFOYACT BCE HA3BAHHBIE BBIIIE dJIEMEHTHI
[TpaBuibHO 3amKcaHbl 4 HJIEMEHTa OTBETA
[TpaBrIIbHO 3amUcaHbl 3 AJIEMEHTa OTBETA
[IpaBuibHO 3amucaHo 2 AIeMEHTa OTBETa
[TpaBuiibHO 3amucaH 1 3IEMEHT OTBETa
Bce a1emMeHThI 0TBeTa 3anrcaHbl HEBEPHO

Coneprxanne BepHoro otsera 3aganus C 2 v yka3aHus 110 €r0 OLIEHUBAHUIO

DJIEeMEHTHI OTBETA:
HpI/IBeL[eHLI YpaBHCHHA peaKuHP'I, COOTBCTCTBYIOIIIHEC CXCMC!:
1) C,HsOH = C,H; + H,O

2) C,H4+ Cly, = CoHLCI,

3) C,H4Cl, + 2NaOH = C,H, + 2NaCl + 2H,0

4) 3C2H2 = CGHG

5) CsHe+ Cl, = CgH5C1 + HCI1

OTBeT NpaBUIIBHBINA U TIOJIHBIN, BKJIIOYAET BCE HA3BAHHBIEC BBILIE 3JIEMEHTbI
[TpaBriibHO 3anucanbl 4 ypaBHEHUS PEAKLUIA

[TpaBuiibHO 3anucaHbl 3 ypaBHEHUS PEAKIHUi

[TpaBriIbHO 3anMcaHbl 2 ypaBHEHUS PEAKLIHUIA

[TpaBuiibHO 3anucano | ypaBHEHUE peakuu

Bce aneMeHThI 0TBETa 3aIIMCaHbl HEBEPHO

Conepxanue BepHoro orsera 3aganus C 3.

[TpaBriIbHO 3aMMCaHO YPAaBHEHUE XUMUYECKOW pPEaKIUN

2C ,H s0H +2Na =2C ,H sONa + H;

Haiineno xonudectBo BemecTBa Bojgopoaa x = 0,1*1:2 =0,05 mons
Haiinen oobem raza Bogopoaa V(Hz ) =0,05*22,4=1,12 (i)

Kpurepun onenuBanus

basnel

OFRLPNWRAO

basnel

OFRLNWRAOO

KomnuectBo 0amios Orenka
0-6 2
7-9

3
10-13 4
14-16 5




IIpunoxenne Ne 3

OLLEHOYHBIE MATEPHUAJIBI
11 kiaace

BxoaHasi KOHTPOJILHAsE padoTa M0 XUMHUH
I Bapuanr.

3adanue 1 (8 6.) laiiTe Ha3BaHus BemniecTBaM. K KakuM Ki1accam OpraHMYECKUX BEIIECTB
OHM OTHOCATCA?
a) CH, = CH - CH3
6) CH3; — O —CHs
B) CH3 — CH, — CH — COOH r) CHs;
CHjs

CH;

3aodanue 2.(8 6.) CocraBbre (OPMYIIBI BEIIESCTB 110 HA3BAHUM, ITOAIMUIITUTE HA3BAHUS
nox ¢popmynamu BemiecTB. K kakuM Kilaccam OpraHu4ecKUX BEUIECTB OHU OTHOCSTCS?

a) neHraaueH — 1,3 B) 4 — METHJINICHTAHOI - 2

0) OyTteH — 2 r) 2,5 — AMMETHI, 3 — TUITEKCaH

3adanue 3. (7 6.) JlonumuTe peakyuy, JaiTe Ha3BaHU OPTAaHMYECKUM BEIIIECTBAM,
YKaXHUTE YCIIOBUS IPOTEKAHUS PEAKITHI:

a) C;HsOH + O, = B) CH=C-CH3+ H,O =

0) CH,=CH-CH; - CHz+HCI =

3adanue 4.(4 6.) Kax pacrno3HaTb XUMUYECKUM IYTEM:
a) penon 0) YKCYCHYIO KUCTIOTY

3adanue 5.(3 6.) Bwruncnure o0bEM 3TUIICHA TIPH (H.Y.), €CIH OH BBIIEISICTCS B
pe3yabTaTe peakiuu aeruapartanuu 350 T pacTtBopa, coaepkaiiero 15 % cnupra.

Il Bapuanr.

3aodanue 1 (8 6.) aitTe Ha3BaHus BemecTBaM. K kKakuM Ki1accam OPraHHMYECKUX BEIIECTB
OHM OTHOCATCA?

a) CH3 — CH3
6) CHz3— CH;, - OH T) OH
B) C6H6

3adanue 2. (8 6.) CoctaBbTe (POPMYIIBI BEIIECTB MO HA3BAHUSM, TTOAMUIINTE HA3BaAHUS
nox ¢popmynamu BemecTB. K KakuM KiraccaM OpraHMYeCKUX BEIIECTB OHU OTHOCATCS?

a) | - MeTunGeH3on B) 2,2 — numeTtminOyTaHon - 1

0) Oytan T') IEHTHUH - 2

3adanue 3. (76.) Jlonuimre peakuuu, 1aiiTe Ha3BaHUs OpPraHUYECKHM BEIIeCTBaM,
YKQ)KUTE YCIIOBHSI MPOTEKAHMS PEAKIIHIA:

a) CH,+0, = B) C,Hs0H =

6) C,Hg+Cl, =

3adanue 4. (46.) Kax pacrno3HaTh XUMUYECKUM IYTEM:
a) aleTuJIeH 0) pacTBOp KypHHOTO Oenka




3adanue 5. (36.) Boraucnute 00bEM M KOJMUYECTBO BEILIECTBA XJIOPOBOAOPOAA MpHU
(H.y.), €CTT OH BBIJICIISIETCS B PE3YNIbTATE PEaKIIUU XJIOpUPOBaHus 78,2 1 MpormaHa.

Kpurepun oueHuBaHus:

bannsr OneHkH
0-7 2
8-14 3

15-24 4

25-30 5

KonTpoasnas padora Ne 1 «CtpoeHue BemecTBa
Bapuanr 1

Yacrts A.

1). (2 6anna). ®opmya BelecTBa C KOBAJIEHTHOM MOJIIPHOU CBSA3BIO:
A).Cl,. B). KCI. B).NHs. IN).O..

2). (2 6anna). BemiecTBO Mex /1y MOJIEKYJIaMi KOTOPOTO CYIIECTBYET BOJOPOIHAS CBS3b:
A).Ortanon. b). Meran. B). Bogopon. I'). benzon.

3). (2 6anna). Yucno o6IMMX IEKTPOHHBIX Map B MOJIEKYJIE BOJOPOA:
A). Onna. b). JBe. B). Tpu. I'). Yersipe

4). (2 6ayuna). [ToasipHOCTh XMMHYECKO CBSI3M YBEIMUUBACTCS B Py COCIUHEHHUH,
(dopMyJIbl KOTOPBIX:

A). NHs, HI, O,.  B). CHy, H20, HF.

B). PHs, H,S, Hy.  TN). HCL, CHy, Cl,.

5). (2 6anna). Bun rubpuauzanuu 3JIeKTPOHHBIX opOuTaieit aroma dochopa B MoJieKysie
coeanHeHus, popmyna koroporo PH3:
A).sp’. B).sp’. B).sp. T).He ruGpuausnpoBaHHbL.

6). (2 6anna). Kpucraminueckas penieTka Xjaopuaa Marausi:
A). Atomnas. b). Merannuyeckas. B). Monnas. I'). MonekynsipHas.

7). (2 6anna). Uncno 6- U - CBSA3EH B MOJIEKYJIE STUHA!
A).5Scun—mner. Bb).2cu3mn. B).2cu3n. I).4cwu lm.

8). (2 6amma). BemectBa dpopmyier koTopbix CH3-CH,-OH u CH3-O-CHg, - aT0:
A). 'omomnoru. b). M3omepsi. B). OxHo u TO k€ BelecTBo.

9). (2 6amna). 'omonorom BemiecTBa, hopmyna koroporo CH,=CH-CH3, sBnsiercs:
A). byran. b). byren-2. B). byren-2. I'). byrun-1.

10). (2 6amna)Bemectso Gpopmyna koroporo  CH3-CH-CH-CHj3
I I
CH; OH
Ha3bIBAIOT:
A). 2-Metun6yrtanon-3. b). 1,3-Iumerunnpomnanon-1.
B). 3-Metun6yranon-2. I'). [lentanon-2.




Yacte b.

11). (8 6amnoB). CocTaBbTe cXeMy 00pa30BaHUs COSIUHEHUH, COCTOSAIINX U3
XUMHYECKHX 3JIEMECHTOB.

A). Maruus u @topa. b). Cenena u Bogopona.

VYKaXuTe THIT XUMUYECKOH CBSI3M B KAXKIOM COCIIMHCHHH.

12). (46anna). Kakyro reomerpudeckyro GhopMy UMEET MOJICKYJIa COSAMHEHUS C
KOBAJIGHTHOM CBA3BIO U3 3a7aHus 117

13). (8 6amoB). Pacrionoxure coenuueHust, OpMyIIbl KOTOPBIX
CH,CICOOH, CgHsOH, CH3COOH, C;HsOH, B nopsiike Bo3pacTaHust KUCIOTHBIX
cBouicTB. OOBICHUTE OTBET.

14). (6 6anno). CocTtaBbTe CTPYKTYpHBIE (POPMYIIBI HE MEHEE TPEX BO3MOKHBIX
n3oMepoB BeriecTB coctaBa C4Hs. HazoBute 3TH BemmecTsa.

15). (4 6ayna). Kakoit 00b€M KHCIOpOAA MOTPEOYETCS JIs MMOJTHOTO CropaHus 1 Kr
sTUICHA (9TeHa)?

KonTtpoubnas padora Ne 1 «CTpoeHue BemecTBa»
Bapuanr 2

Yacrts A.

1). (2 6anna). ®opmyrna BelecTBa C HIOHHOW CBA3BIO:
A).HCI. B). KBr. B).P4,. T).CH3;OH.

2). (2 6anna). BeniecTBo ¢ METAUIMUECKOH CBSI3bIO:
A). Oxcun kanusi.  b). Mens.  B). Kpemuuii. I'). ['uapokcun maruus.

3). (2 6amna). Yncno o6ImuX 3IEKTPOHHBIX Map B MOJIEKYJIE a30Ta:
A). Ogna. b). JIge. B). Tpu. T'). YUetsipe

4). (2 6amna). [TonsipHOCTP XMMHUYECKOM CBSI3M YMEHBIIIAETCS B PAY COSUHEHUH,
(bopMyITbI KOTOPBIX:

A). Cly, H,S, CO,.  B). NH3, PH3, SO,.

B). HCI, HBr, HI.  T'). BH3, NH3, HF.

5). (2 6anna). Bua rubpuan3anuu 3JIeKTPOHHBIX OpOUTaseil aroma Cepbl B MOJIEKYJIe
coenuHeHUs, popmyra koroporo HyS:
A). SpS. b). sz. B).sp. T'). He rubpunusupoBaHHBbI.

6). (2 6amna). Kpucrammmyeckas pemierka okcuaa kpemuus (V1):
A). Atomnas. b). Meramumueckas. B). Monnas. I'). MonekynsipHas.

7). (2 6anna). Yucno - u m- cBsazeir B monekyne sTeHa:
A).6cun—Her. b).3cu3dn. B).4ou3n. I).50uln.

8). (2 6ama). BermectBa dpopmysbl kotopsix CH,=CH-CH; u CH,=C (CH3)-CHg, - ato:

A). I'omosoru.
b). U3omepsl.
B). OnHo 1 TO ke BeliecTso.



9). (2 6amna). 'omonorom BemiectBa, hopmyna koroporo CHs-CH,-CH,-OH, siBnsietcs:
A). byranane. b). byranon-2. B). Oranane. I'). Otano.

10). BemectBo dopmyna kotoporo CH3z-C=CH,,
I
CHs;-CH;
Ha3BIBAIOT:
A). 2-Metun6yren-1. b). 2-Dtunnponen-2.
B). 2-Orunmnponen-1.  T'). 2-Merun0yren -2.

Yacto b.

11). (8 ©OammoB). CoctaBpTe cxeMy 0Opa3OBaHUS COCAMHCHUN, COCTOSIIIUX U3
XUMHUYECKHUX 3JIEMEHTOB.

A). Kanbuus u @ropa. b). Mbnussaka u Bogopona.

VYKaKuTe TUIT XUMHUYECKOH CBSI3U B KXKJOM COEIMHEHUH.

12). (46amnma). Kakyro reomerpuueckyro (HopMy HMEET MOJEKyJia COCIUHEHHS C
KOBQJICHTHOM CBA3BI0O M3 3amanus 117

13). (8 6amnoB). Pacnonoxxure coequHeHus, popMyibl KOTOPBIX

CH3NH,, NHs, CgHsNH,, C,HsNH,, B mopsiake Bo3pacTaHusi KUCIOTHBIX CBOWMCTB.
OOBsicHUTE OTBET.

14). (6 ©6amnoB). CocraBbTe CTPYKTypHBbIE (GOPMYIbI HE MEHEe TpPEX BO3MOMKHBIX
n3omepoB BeniecTB coctaBa C4HgO,. HazoBuTe 3TH BemiecTna.

15). (4 6anna). Kakoit 00bE€M kuciaopoia moTpedyercs Juist MOJIHOTo cropanus |

M° iponana?

Bapuanr 3
Yacrs A.

1). (2 6anna). @opmyrna BewecTBa ¢ KOBAJICHTHOW HEMOJSPHON CBA3BIO:
A). MgCl,. B).HF. B).N,. TI).AlL

2). (2 6anna). BemniecTBo ¢ METAJUIMUECKOM CBSI3bIO:
A). Kucnopon. b). Meran. B).®topun Hatpus. [I'). Dtanans.

3). (2 6anna). Yncno obImuX MEKTPOHHBIX Map B Mojiekyse ¢ropa:
A). Ogna. b). JIse. B). Tpu. I'). Yetnipe

4). (2 6amna). [TonsipHOCTP XMMHUYECKOM CBSI3M YMEHBIIIAETCS B PAY COSUHEHUH,

(bopMyIbI KOTOPBIX:
A). HI, HCl,, HF.  B). HBr, Oy, H,S.
B). H,S, NH3, CH,s.  I). H,0, PHs, HI.

5). (2 6anna). Bua rubpuan3anuu 3JIeKTPOHHBIX OpOUTaseil aroma Cepbl B MOJIEKYJIe
coenuHeHUs, popmyra kotoporo CoHy:

A). Sp3. b). Sp2. B). sp. T'). He rubpunusupoBaHHBI.

6). (2 6amna). Kpucrannnyeckas perieTka OKCH/Ia caXxapo3bl:
A). Atomnas. b). Meraumueckas. B). Monnas. I'). MonekynspHas.

7). (2 6anna). Yucno - u m- cBsizeir B monekysne metaHas:
A).2cu2n. b).4cun—uer. B).3culn TI).4ouln.

8). (2 6ama). BemectBa ¢popmynsl kotopeix CHz  CHj3 CH3



I I I
9TO: CEC'CHZ'CHZ u CH3-CEC-CH2,
A). I'omomnoru. b). U3omeprl.  B). OgHo 1 TO K€ BEIIECTBO.

9). (2 6amna). M3omepom BemiecTBa, popmyna koroporo CH;-CH-CH-CHs, sBnsercs:
A). byran. bB). byrun-2. B). Metunnukonpomnan. ['). byraaguen-1,3.

10). BemectBo dopmyna kotoporo NaH;PO,, Ha3piBaroT:
A). 'uppodocdar Harpus. B). ®ocdar nHarpus.
B). Aurunpodocdar natpus.  I'). Dochut Harpus.

Yacte b.

11). (8 ©OamnoB). CoctaBbTe cxeMy o0Opa3oBaHHS COCAMHEHHUH, COCTOAIIUX U3
XUMHUYECKHUX JJIEMEHTOB.

A). Kaneius u Cepol.  b). bopa u ®@ropa.

VKaxuTe TUI XUMUYECKOU CBSI3U B KaXKJIOM COCIMHEHHUH.

12). (46amma). Kakyro reomerpuueckyro  ¢GopMy HMEET MOJIEKyJia COCIUHECHHS C
KOBAQJIGHTHOM CBA3BIO U3 3anaHus 117

13). (8 6aynoB). Pacnonoxxure coequHeHus, popMyIbl KOTOPBIX

H-CO-OH, CH3H-OH, H-OH, CsHs-OH, B mopsiake Bo3pacTaHusi KUCIOTHBIX CBOHCTB.
OOBbsicCHUTE OTBET.

14). (6 OGamnoB). CocraBbTe CTPYKTYpHBIE (OPMYJIBl HE MEHee TPEX BO3MOMKHBIX
n3omepoB BeniecTB coctaBa CsH12O. HazoBuTe 31U BemiecTna.

15). (4 6ayna). Kakoit 006EM Boopoia moTpeOyeTcs A nonyyeHus 1 T ammuaka?

Bapuanr 4
Yacrs A.

1). (2 6amra). dopmyJia BEIIECTBA C METAJUTHUECKOMN CBS3BIO:
A). Oz, B).H,0. B).Ca. TI).NHs.

2). (2 6anna). BemiecTBo ¢ KOBaJIEHTHOM MOJSIPHOM CBSI3BIO:
A). @ropoBogopon  b). Xnop B).Ilepokcun vatpust I'). dropua HaTpus

3). (2 6anna). Uncno o0muUX 3IEKTPOHHBIX Map B MOJIEKYJe OpOMOBOIOpOAA:
A). Ogna. b). JIse. B). Tpu. I'). Yetnipe

4). (2 6amna). [TonsipHOCTP XMMHUYECKOM CBSI3M YMEHBIIIAETCS B PAY COSUHEHUH,
(bopMyITbI KOTOPBIX:

A). PH3, HCI, HF.  B). HF, H,0, NHs.

B). CHy4, PH3, H,O.  T). H,O, HI, NHs.

5). (2 6anna). Bua rubpuan3anuu 3JIeKTPOHHBIX OpOUTaseil aroMa yriepoja B MOJIeKyIie
coenuHeHUs, popmyra koroporo CgHe:

A). Sp3. b). Sp2. B). sp. T'). He rubpunusupoBaHHBI.

6). (2 6amna). Kpucrammyeckas pemerka okcuaa 6esoro gocopa:
A). Atomnas. b). Meramumueckas. B). Monnas. I'). MonekynsipHas.

7). (2 6amna). Uucno o- u - cBsizeld B Mosnekyse ykcycHON KUCTIOTHI:
A).7culn. Bb).6cu2n. B).8un—mner. I).50u3m.

8). (2 6amna). BemectBa ¢popmyinsl kotopeix CoHsCOOH n CH3;COOH



A). I'omonoru. b). Uzomepsr. B). OnnHo 1 TO ke BemecTBo.

9). (2 6amna). M3omepom BemiectBa, popmyna kotoporo NapS, siBisercst:
A). byran. bB). byrun-2. B). Metunmukonpomnan. ['). byraguen-1,3.

10). BemectBo dopmyna kotoporo Na; HPOg4,Ha3biBaroOT:
A). T'unpodochar natpuss. b). Cyneput HaTpus.
B). Cynedun natpust. I'). Cynasdar HaTpusi.

Yacte b.

11). (8 ©OamnoB). CoctaBbTe cxeMy o0Opa3oBaHHS COCAMHEHHH, COCTOAIIUX U3
XUMHUYECKHX JJIEMEHTOB.

A). Kpemuus u Bomopona. b). Hatpus u Kucnopopa.

VKaxuTe THII XUMUYECKOU CBSI3U B KaXKJIOM COCIIMHEHUH.

12). (46amma). Kakyro reomerpuueckyro  (opMy HMEET MOJIEKYJIa COCIMHCHHS C
KOBAQJIGHTHOM CBA3BIO U3 3a7aHus 117

13). (8 6aymo). Pacnonoxkure coequueHust, GopMysibl KOTOPBIX

C,HsOH, HCOOH, CICH,-HCOOH, CgHsOH, B mopsiaike BO3pacTaHWsi KHUCIOTHBIX
cBOICTB. OOBSICHUTE OTBET.

14). (6 O6amnoB). CocraBbTe CTPYKTYpHBIE (OpPMYJIBl HE MEHee TPEX BO3MOMKHBIX
n3omepoB BeniecTB coctaBa CsHg. HazoBuTe 311 Bemectna.

15). (4 6aina). Kakoit 00b€M aneTusieHa MOKHO MOJTYYUTh U3 1 KT Kanpuus?

Kpurepun oueHuBanusi

KomnnyectBo Oamuios Orenka
0-15 2
16-26 3
27-44 4
45-50 5

KounrpoJabsHas padora Ne 2 « XuMnuecKue peakunum».

Bapuanr — I
1. MaiiTe XapakTepUCTUKY PEAKIUH 110 BCEM M3yUYEHHBIM KJIaCCU(UKAIMOHHBIM TPU3HAKAM:!
(5 6anoB)
kat
3N2 + H2 < 2NH3 +Q

2. PaccmotpuTe ypaBHeHue : (3 Gaia)
Cu+ HNO3 (p) — Cu(NO3)2 + NO +H20 C Touku 3penusst OBP.

3. CocTaBbTe MOJIEKYJISIPHBIE YPABHEHUS PEAKIINM, CYIIIHOCTh KOTOPBIX BBIPAKAIOT CIICTYIOITHE
COKpaIIEHHbIC MOHHBIE YpaBHEeHHUSI: (2 Oana)

a) Fe** +30H — Fe(OH)3 6)NHs +OH — NH31 +H20

4. Kakue u3 cleayromux KUIKOCTEeH MPOBOIAT SICKTPUUECKUN TOK: PopMalliH, pacTBOP
MEJHOTO KyIopoca, 3TaHOJ, coJisiHas kuciora? Jlaiite 000CHOBaHHBIN OTBET. (4 Oaia)

5. YkaxuTe TUI THIPOJIH3a U XapaKTep CPe/Ibl BOAHBIX PACTBOPOB CICIYIOIIMX COJICH:
(8 6amnoB)




a) kapOoHaTa Kanus;
0) xJopuaa HATPHUS;
B) HUTpAaTa LINHKA;

r) cynbhuaa meau (2).

6. B xakoM HampaBlieHUU MPOU30MIET CMellleHne paBHOBecUs B cucTeMax (6 6amioB)
a)H2 .+ 02, - H20, + Q

0)3Fets +4 H20., > Fes O4r +4H, . - Q
B cnyuac 1C (H2), 1P, [t° 2

7. Kakue mpoayKThl 00pa3yroTcst Ha MHEPTHBIX AJIEKTPOJIaX MPH AJICKTPOIU3E BOTHBIX
PacTBOPOB CIEAYIOIIMX COJei: (4 Oaa)

A) CrCl;

B) Cu(NO3),
B) K5POy,
I') NaCl

KonTtpouabnas pa6ora Ne 2 no teme «XumMu4eckue peakuum» - 11 kiace

Bapuant — 2
1. JlaiiTe XapaKTepUCTUKY PEaKIHH M0 BCEM M3YYE€HHBIM KIacCU(PHUKAIMOHHBIM ITPU3HAKAM:
C+FeO < CO + Fe +Q(50amoB)
kat

2. Paccmotpute ypaBHenue : (3 6amna)
NH3 + 02 — N2 + H20  c touku 3penus OBP.

3. CocTaBbTe MOJICKYJISIPHOE YPAaBHEHUS PEAKITH, CYITHOCTh KOTOPBIX BBIPAXKAIOT
COKpaléHHbIe ypaBHEeHUS: (2 6ara)

a)S03% +2H* —S021 + H20 6) Pb** +S* — PbS|

4. Kakue u3 clieAyIomuX KUAKOCTEH MPOBOAAT SIEKTPUUECKUN TOK: (hOpPMaJINH, pacTBOP
MEIHOI0 KyIopoca, 3TaHOJ, coisHas kuciora ? JlaliTte 000CHOBaHHBIN OTBET.(4 Oana)

5. YKaxxuTe TUT THAPOJIM3A U XapaKTep CPeIbl BOAHBIX PACTBOPOB CIETYIONINX COJICH:
(8 6anoB)

a) cynb(dara Kaus;

0) xJI0pHuia aFOMUHUS;

B) CyJib(uTa Kanus;

T') HUTPUT MeTH (2)

6. B xakoM HampaBJIeHUU MPOU30HAET CMEIIEHNEe paBHOBECHUS B cucTeMax (6 0asioB)

1.COCI2 - cO + C2 - Q
(n (r) (r)

2.200 < C02 + C +Q
() (n (TB)



B cnygae 1C (CO), 1t°, 1P ?

7. Kaxue mpoayKTel 00pa3yroTcsi Ha MHEPTHBIX AJIEKTPOAAX MPH IEKTPOIU3E BOTHBIX
pacTBOPOB CIEAYIONINX coield: (4 Oaia)

A) CaCl,
b) Fe(NOs)3
B) K;SO4
I FeCls
Kputepun onennBanus
KonmuectBo 0auioB OrneHka
0-8 2
9-16 3
17- 26 4
27-32 5
IIpoMe:xxyTouHasi aTTecTanus mo XumMuu 3a kypc 11 kiaacca
BapuanTt 1
Yactp A (1o 2 6ama)

1) DnexTpoHHas KOHPUTYpALTHS 15%25%2P°35%3P%4 53¢ ™ COOTBETCTBYET JIEMEHTY
aV O0)F B)Cu r)Hg

2) KucnotHble CBOMCTBA B PsIly BBICIIMX T'MJIPOOKCUIOB CEPbI-XJIOpa-uoaa

a) Bospacrator ~ 0) OcnabeBatoT B) CHayana Bo3pacTaroT, 3aTeM ocnabeBaroT
r) CHavana ocnabeBaroT, 3aTeM BO3PACTalOT

3) Bepnrl 5t cnepyromme cyxaeHus o pochope?

A. ®ochop roput Ha Bozayxe ¢ oopazoBanuem P,Os

b. Ilpu B3aumogeiictBus gochopa c MeTauiaMu 00pazyroTcst hochu bl

a) BepHo Tonbko A

6) Bepno tonbkp b

B) BepHbl 00a cyxeHus

r) O0a cyX/1eHHs HE BEPHBI

4) OnHa u3 cBs3eit 00pa3oBaHa MO JOHOPHO-AKIENTOPHOMY MEXaHU3MY B

a) MOJIEKyJie BoJopoia 0) MoJieKyJie MepoKCcHI1a BOJAOPOaa

B) MOJIEKYyJIe aMMHaKa TI') HIOHE aMMOHUS

5) Crenenp okucieHus +3 XJIOp UMEET B COEAMHEHUH

a) C|03 6) KC|O4 B) C|206 F) Ba(C|Oz)2




6) N3omepust HEBO3MOXKHA TSt

a) 2-mernrekcana 0) [{uxmonpomana B) [Ipomana 1) [Ipomena

7) DneKTpUUECKU TOK HE MPOBOIAT BOJHBIE PACTBOPBI

a) Xuopyaa Kaius ¥ TUIPOKCUIA Kaibliuss  0) DTaHoJIa U XJIOPOBOIOPOIA

B) [Ipomanona u arietona r) ['110K035bI1 U aneraTa Kanus

8) BepHbl 111 crienyromume CyXICHHS O Kupax?

A. Bce »upbl TBep/bIe MPU 0OBIYHBIX YCIOBHIX BELIECTBA.

b. C xuMu4eckoil TOUKH 3peHHs BCE KUPBI OTHOCATCS K CI0XKHBIM (Upam.

a) Bepno tonbko A

6) Bepno Tonbko b

B) BepHbl 00a cyxaeHus

r) O6a cyX/1eHus HEBEPHBI

9) B cxeme npeBpamennii : CH4 —»X  —»CH;3NH; BemectBom X siBnsieTcst
a) Meranon 6) Hurpomeran B) JlumeTunoBslil 3dup r) Aubpommeran

10) B mepeune BemiecTB

A) Metanou I') U306yTan
b) [Iponanon 1) Hexan
B) benzon E) duBunun

K npenensHBIM yriieBo10po1aM OTHOCSTCS BEIIECTBA, HA3BaHUSI KOTOPBIX 0003HAYEeHbI OyKBaMU
a) ABJ] 6) bI'/] B) BBI' r) B/IE

11) OprodocopHas kuciaora

a) OTtHOCHTCS K Han0oJ1ee CUIIbHBIM 3JIEKTPOIUTAM

0) Jlerko pasnaraercs pu XpaHeHUU

B) He B3aumopeiicTByeT co 1IeT0YHBIMU METaJIaMU

r) [Tonydaercs B mpoMbinieHHOCTH U3 dhocdopa u pocdartos

12) U menp u amtoMUHUN

a) Pearnpyiot ¢ pacTBopoM rupokcuaa HaTpust

0) PearupytoT npu 0OBIUHBIX YCIOBHSIX C a30TOM

B) PacTBopsitoTcs B pazbaBiieHHON COISIHOM KHCIOTE



r) MoryT B3auMOACHCTBOBATh C KHCIOPOIOM

13) B cxeme npepamennii ZnO —— X —5¢ —3Zn0O BemectBamu X 1 Y MOTYT
OBITH

a)Zn(OH), u Zn

0) ZnCl, u ZnF,

B) Zn(OH), wu ZnCl;

r) Zn(NOs3); u  Zn(OH);

14) C HauOosbIIei CKOPOCTHIO MPOUCXOAUT B3aUMOICHCTBHE MTOPOIITKA JKeJie3a ¢
a) 10%-no# H,SOs  6) 30%-noit HCI  B) 98% -Hoii H2SO4 1) 20%-161M NaOH

15) ITpu B3aumoneiictBuu 100 r. xene3a u 67,2 1. (H.y.) xyopa noxyautcs xiaopun sxenesa (1)
Maccou

a)227,4r. 0) 167,2 1. B)67,2r. 1)2925T
Yacre B

B1 (8 6ammoB)

YcTraHoBUTE COOTBETCTBUE MCKAY pCarupyromunuMun BCIICCTBAMHA U ITPU3HAKAMUA npOTeKanmeﬁ
MCKAY HUMHU pC€aKIun

BEIIECTBA I[TPU3HAKHU PEAKIINA

A) CuSO, u KOH 1) Beirenenue Oyporo rasza

b) CuSO; wu NayS 2) O6pa3zoBaHme OEIIOTO OCaaKa
B) Cu(OH); u  H,SO, 3) OGpa3oBaHUE CHHETO OCaIKa
I') Cu(OH); u HNO; 4) O0pa3oBaHUE YEPHOTO OCAIKa

5) PactBopenue ocajika

A b B r

B2 (6 6annoB)

3TO BEIIECTBO JIKUT B OCHOBE YAAJICHUS U 00€3BPEKUBAHMSI PA3IUTON PTYTH, HAIIPUMED, U3
TepMoMeTpa. UTo 3T 3a BEIIECTBO U KaK Ha3bIBaeTcs ATOT mpouecc? OTBET HAUIINTE.

Yactp C (6 0a1510B)

18) Onpenenure 00bEM (H.y.) YIIIEKHACIIOTO ra3a, BIACSIONIErocs mpu pactBopennu 110 r.
M3BECTHsIKA, coieprkamero 92% kapOoHaTa KaibIus, B U30bITKE a30THOM KUCI0Thl. Hanmummmre
YCIIOBHE 33/1a9U U PEIICHHE.



IIpomeskyTouHas aTTecTauus Mo xumMum 3a Kype 11 kiacca
Bapuant 2
Yactp A (1m0 2 6as1a)
1) Duexrponnas konduryparms 15°2522P°35%3P%45%3d™ coorercrayer anementy
a)Ca O)F B)Cu r)Zn
2) KucnotHble cBOMCTBA B Psly BBICHIMX OKCHIOB yTiiepojia — KpeMHuUs - pocdopa
a) Bospacrator ~ 6) OciabeBaroT B) CHauaja BO3pacTalroT, 3aTeM 0CJIa0eBalOT
r) CHavana ocnabeBaroT, 3aTeM BO3PACTAIOT
3) BepHbl Ju cneayoomue Cy AeHUs 0 MEIU U €€ COeTMHEHUSIX?
A. Menp- anemeHT | A rpynmsl
b. Menb He B3aMMOJEHCTBYET C KUCIOTaMH
a) BepHo Tonpko A
6) Bepno Tonbkp b
B) Bepubl 00a cyxaeHus
r) O6a cyX/1eHus He BEPHbI
4) BonopoHas cBsI3b HE 00pa3yeTcst MeKAy MOJIEKYIaMH
a) arleToHa 0) mpomaHoJia  B)KUCIOPOJA  T) KalbIIHs
5) DneMeHT, TPOSIBIISIONINI MOCTOSIHHYIO CTEIICHh OKUCIICHUS B CBOMX COEJIMHEHHSIX:
a)F 0)Cl B)S 1)0
6) M3omMepom HUKIIOTeKcaHa SBISIETCS
a) 3-metunrekcan 0) [luknonentan B) benzon r) ['ekcen-2
7) DIEKTPOIUTOM SIBIISIETCS] KaXKJI0€ U3 ABYX BEIIECTB
a) byranon u OyraHoBas KUCIOTa 0) byranon u nzomnpomnaxon
B) AIICTOH U alleTaT Kaus r) AuleTaT HaTpHs U XJIOPU]T METHIAMMOHHUS
8) BepHbl 11 cieayromue CyKaeHus 0 Mbuiax?
A. K MbI1aM OTHOCSIT, B YaCTHOCTH, MAaJIbMHUTAT HATPUS
b. Bce MbI1a OTHOCSTCS K IIOBEPXHOCTHO-aKTUBHBIM BEIIECTBAM.
a) Bepno tonpko A

6) Bepno Tonsko b



B) BepHbl 00a cyxneHus

r) O6a cyX1eHHs HEBEPHBI

9) B cxeme npeBpalieHuii: HCOH _X _3CH3;OCH; BemectBom X siBisieTcs
a) Meran 0) AuieTon B) Metanoun r) YKCycHasi KUcloTa

10) B nepeune BemiecTB

A) CHsCOOCH; I')(CHs),NHs3
B) KCIO, JONH,NO;
B) Ba(OH), E)[CH3NH3]Br

K comnsim oTHOCSTCS BemiecTBa, (popMyIibl KOTOPBIX 0003HAaUYEHBI OYKBaMU
a) bBJ{ 0) ABI' B) B/IE r) ABE

11) AzoTHas kucioTa

a) OTHOCHTCS K JIOBOJILHO CIa0bIM 3JIEKTPOIUTAM

0) He pacTBOpsieT METAINTMYECKYIO ME/Tb

B) Paznaraercs npu XpaHeHUHW U HarpEeBaHUU

r) [onydaercs B mpOMBINIJICHHOCTH U3 HUTPATOB

12) O61um CBOMCTBOM JKeJie3a U aTFOMHUHUS SIBJSIETCSI UX CIIOCOOHOCTh
a) PacTBopsiTcs B pacTBOpax menodei

6) [laccuBupoBaThCA KOHIEHTPUPOBAHHOMN CEPHOM KUCIOTON

B) PearupoBath ¢ no10M ¢ 00pa3zoBaHUEM TPUUOIU]IOB

r) O6pazoBbIBaTh OKCUA cocTaBa D304

13) JInst ocyiecTBiIeHUs IPEBPALLIEHUI B COOTBETCTBUH CO CXEMOIA:

Fe — Fes0, —»FeO —»FeCl;

HeobOxonnMo nocnenoBaTebHO UCIIONIb30BATh

a) Kucnopon, yriaepon, xmop

6) Ilepexucs Bogopoaa, BOJIOPO/I, XJIOP

B) Kucnopon, Bopopo1, XJiopoBOOpO

r) OKCHJ Kalmblus, TUTHH, XJTIOPOBOAOPOT

14) C naunbounpleii CKOPOCTHIO cepHasi KUCIOTa B3aUMOJIEHCTBYET C

a) 'panynamu xxene3a  6) I'panynamu nuHKa



B) CTpyXKOil IIMHKA r) [Topomkom nuHKa

15) Macca okcupa IuTusi, 00pa3yromierocs: Ipu CropaHuu 3,5 T. TUTHS B U30BITKE KUCIOPO/Ia,
paBHa

a)5r. 0)125r. B)10r. T1)7,5T.
Yacrs B
B1. (8 6amios)

VY cTaHOBUTE COOTBETCTBUE MEKY PEArMpyOIIMMH BEIIECTBAMU U MPU3HAKAMU MTPOTEKAIOIIEH
ME¥K]ly HUMH PEaKLINU

BEHIECTBA [MPU3HAKHU PEAKIINU

A) HCI + Na,CO3 1) Boigenenue 6eciBeTHOTO Tas3a
b) CaCl; + Na,COs 2) O6pa3zoBaHue YEPHOTO OCAIKA
B) Ca(HCOs3), + Ca(OH), 3) OGpaszoBanue 6EIOro OcaaKa
I') Ca(HCO3),+ NaOH 4) 3MeHeHre OKPACKU pacTBOpa

5) BunumbIx mpu3HaKoB HE HAOJII01aeTCs

A b B r

B2 (6 6amnoB)

(3HaueHrEe MUKPO3JIEMEHTOB JUIsl YEJIOBEKA OBLIO BBISIBICHO IIPU U3YYEHUU TAKOTO
3a00J1eBaHUs, KaK SHAEMHYECKHUI 300, KOTOPOE BBI3BIBAETCS HEAOCTATKOM MOJa B MHUIIE U BOJE.
Kak moxHO pemuts 3Ty npodaemy? OTBET HaNMIIUTE.

Yacts C (6 6a1710B)

18)Paccunraiite Maccy ocazika, KOTOpPbIH BBIMAAET IPH B3aMMOIEHCTBUM N30BITKA KapOOHaTa
Kanus ¢ 17,4 r. pactBopa HUTpaTa 6apusi ¢ MaccoBoOi foseit nmocaenHero 15%. 3anummure
YCIIOBUE U PEIICHUE 3aJauH.

Kpurepun onenuBanus

KomnuectBo 0amios Or1enka

0-18 2

19-32

3
33-42 4
43-49 5




		2024-10-01T09:31:41+0500
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ АВТОНОМНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 56 ИМЕНИ ХАНА В.Д. С УГЛУБЛЕННЫМ ИЗУЧЕНИЕМ РУССКОГО ЯЗЫКА, ОБЩЕСТВОЗНАНИЯ И ПРАВА"
	я подтверждаю этот документ своей удостоверяющей подписью




