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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMUM Ha YpPOBHE CpeAHEro o0Iliero oo0pa3oBaHUs
paspaborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHON TPOTPAMMBI CPETHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), mnpencrabieHHbix B DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Kounenmmu mnpenonaBaHus
yueOHOro mpeamera «XuMHs» B 0Opa3oBaTeNbHBIX Opranu3anusx Poccuiickoii
denepanyy, peanu3yIOIIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPamMMbl, U
OCHOBHBIX TOJOXKEeHUN «CTpaternn pa3BuTus BocnuTtaHuss B Poccuiickoit
denepanun Ha niepuo 10 2025 roma» (Pacnopspkenue IlpaBurtensctBa PO ot
29.05.2015 Ne 996 - p.).

OcCHOBY NOAXOJ0B K pa3pabOTKe MpOorpaMMbl MO XUMHH, K OINPEIAEICHUIO
oO1elt ctpareruu oOy4eHUsl, BOCIIUTAHUS U Pa3BUTHS 00y4arOUUXCsl CpeICTBAMU
yueOHoro npeamera «Xumusi» aiig 10—-11 kinaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyaibHbie mosiokeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJIEpXKaHUs, PE3yJbTaTOB OOydYeHHWs H TPEeOOBAaHWUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHON  OpraHu3alii, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHOCcTH. OHO CIY)KUT 3aBEpIIAIOIIAM JTallOM pealu3aiud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPUCYIIHX
IIEJIOCTHON CHCTEME XHUMHUYECKOrOo OOpa3oBaHMs. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB MPUPOIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
4eJi0BeKa, a TaKKe DJKOJOTUYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBBI0 W TPUPOTHOW cpeae. Peammsyercss xummueckoe oOpa30BaHUE
00ydJaronmxcsi Ha YpOBHE CPEIHEro O0IIero oopa3oBaHUs CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHSA», COJEpPKAHHE M TOCTPOCHHE KOTOPOro OIPENEIECHbl B
nporpaMme Mo XMMHHM C YYETOM CHEHM(PUKH HAYKHM XUMHHM, €€ 3HAYEHUS B
MO3HAHUU TPUPOJIbI U B MaTE€pUAIbHOU >KM3HU OOIIECTBA, a TakXKe C y4ETOM
o0mux T1eNeld W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUC
CUCTEMBI cpeHero obmero oopa3oBanus B Poccutickoni @enepanmm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK WUrpaeT ocoOyr poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUU HOBOM 0a3bl MaTEpHAIbHON KYJbTYPHI.
Ona BHOCHUT CBOUW BKJIaJl B (DOPMHPOBAHUE PAIMOHAILHOTO HAYYHOTO MBINIJICHUS,
B CO3/IJaHHUE€ LEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOUIEM MHUPE KaK O €IMHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIEr0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU O00JACTIMU IPUMEHEHUSI.



TecHO B3aMMOAEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMUs CTaja
HEOTHEMJIEMOM YacTbI0 MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEHITHOTO
TpyJa W KU3HU KaKI0ro wieHa oOmectBa. COBpeMEHHas XMMHs Kak Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJIOTMI HallpaBjcHa Ha pEILICHUE
r100anpHBIX MPOOJEM YCTOMYMBOIO pa3BUTHsI YEIOBEYECTBA — CBIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTU U OXPAHBI 3J0POBbSL.

B cooTtBercTBHM C OOmMMH LENSMA W TNPUHIMIIAMH CPEIHETr0 OOIIEero
obOpazoBaHus cojfiepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM YPOBEHD
U3YyYEHUs1) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYIbTYPHYIO IMOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYK UM i1 BBIPAOOTKM  MHPOBO33PEHUYECKHX
OpPMEHTUPOB, YCIEIIHOIO BKJIIOYEHHS B JKU3Hb COLMYMA, IPOJOJIKEHUS
o0pa3oBaHUs B pa3IUYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBndmIMMU  IpeaMeTa  «XUMUS»  ABISAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmiass ¥ HEOpraHUYecKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZEpaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHWWA MO0 HEOPTAaHWYECKOW XUMUU (C BKIIOUCHHWEM 3HAHUW W3 OOIIeH XUMUM) U
opranndeckon xumuu. PopmMupoBaHNE JaHHOW CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera o0ecnedyrBaeT BO3MOYKHOCTh PAacCMOTPEHHUS BCErO0 MHOIroooOpasus
BELIECTB HA OCHOBE OOLIUX MOHITHI, 3aKOHOB U TEOPUI XUMHH.

Crtpykrypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUS» CPOpPMHpPOBaHA B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOI'O IMOJXOJa K H3Y4YEHHIO Yy4eOHOro wmartepuana u oOyCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUH Ha  ONpPEEIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XMMHUHM BEILECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCHYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCMHEHNN, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKUX U IJIEKTPOHHBIX
OpeICTaBICHUH O CTpoeHMu BemecTB. CBeAeHHs 00 H3y4yaeMbIX B Kypce
BELIECTBAaX JAKOTCS B Pa3BUTHM — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
aKTHBHBIX COEOUHEHHMH. B Kypce OpraHnyecKou XUMHM IIOJIY4YalOT DPa3BUTHE
chOopMUPOBaHHBIE HA YPOBHE OCHOBHOTO O0IEro 00pa30BaHMS MEPBOHAYAIBHBIC
NPEICTaBICHUS O XUMHUYECKOM CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, 0 XUMUUECKON PEAKIIUH.

ITon HOBBIM yrJOM 3peHuss B IHpeaMmeTe «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHus
TEOPETUYECKHI MaTepuan u (DAKTOJIOTHUYECKHE CBEIACHHS O BEIIeCTBaX U
XMUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias v HeopraHuyeckas
XUMHSD» OOy4YaroIUMcs TPEAOCTABISIETCS BO3MOYKHOCTh OCO3HaTh 3HAYEHHE
NEPUOANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOA0JIOTMUECKUX MO3ULMM,



riy0ke TOHATh MCTOPUYECKOE H3MEHeHHe (QYHKIUI STOro 3akoHa — OT
00001aromIeit 10 0ObACHAIOMIEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BOXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBAaX U MPUMEHEHUH, a TAKKE O XUMHUYECKUX PEAKIUSAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX TMPOTEeKaHusi JomoiHsercss B Kypcax 10 m 11 kmaccos
AJIEMEHTAaMHU COJACpXKaHHUs, WMEIOIUMHU KYJIbTYPOJOTUYECKUN M MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHWIO B3aWMOCBSI3U XHMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IMO3HABATEILHOM W MPAKTHUYECKOU
NEATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHHUIO YBAXKEHMSI K MPOIECCY
TBOpYECTBA B 00JACTH TEOPUU U MPAKTUYECKHUX MPUTIOKEHUH XMMHUH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobyieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MH(MOPMALUIO U
OpUMEHATh €€ JUId TONOJIHEHUS 3HAHUM, pEeIIEeHUS HWHTEUIEKTYalbHbIX U
HKCIIEPUMEHTAJILHBIX UCCIEA0BATENIbCKUX 3a/1a4. B 1enom coaepkanue yueOHOro
npenMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3Y4YEHHS OpPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOYYAOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JIJISI TTOHMMAaHUS
¢unocockux uaed, TakMX Kak: MaTepUalbHOE €IMHCTBO HEOPTraHHMYECKOro M
OpTraHUYEeCKOTO0 MHupa, OOYCJIOBJICEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTh TMPUPOJHBIX SBICHUM MYTEM SKCHEPUMEHTA U
pellieHusi MPOTUBOPEUMH MEXAYy HOBBIMU (akTaMH U  TEOPETHUYECKUMHU
IPEANOChUIKAMHU, OCO3HAHHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpobdiieM, a
Takke MpoOJeM cOepexeHus: YHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUIA U MaTepUasOB.

B nmuane pemenus 3anady  BOCHMTAaHUS, pPa3BUTHA U COLMAIM3ALUU
o0Oy4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOIXOJbl K OMNPEICICHUIO
CONlEp)KaHUsA M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4e€OHBIX JEHCTBUN, HUMEIIUX 0a30BOe 3HAYEHUE MJiA
pa3IMYHBIX BHUJOB JACSATENBHOCTU: pEIICHUS NpoOsieM, TOHUCKa, aHajau3a M
00paboTku nH(popMannu, HEOOXOJUMBIX IJIs MPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCJIEeNOBATEeIbCKON NEATENbHOCTH, 3aHMMAIOUIEH Ba)XHOE€ MECTO B TO3HAHHUU
XUMUH.

B mpaktuke mnpenonaBaHMs XUMUM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHEro 0011ero 00pa3oBaHusl, MPU ONPEAEIICHUN
COJIepKaTeIbHON XapaKTEpPUCTUKU IeJed HU3yYeHHs NpeaMeTa HalpaBICHUEM
NEPBOCTENEHHONW 3HAYUMOCTU TPATUIIMOHHO MNpU3HAETCs (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak 00JIACTM COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH YeJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C
METOMYECKOW TOYKH 3PEHUs TAKOM MOJAXOJ K OIpEACNICHUIO Ielied H3y4YeHUs
npeaMeTa sIBISIeTCS BIIOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHs TJAaBHBIMHM LIETSIMU W3YYECHHS MpEaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABsAIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUWA KakK BaKHEUIIEH
COCTaBJISIIOLLIEH €CTECTBEHHO-HAyYHOM KapTHHBI MHpA, B OCHOBE KOTOPOH
JeKaT KIYEBbIE MOHATUSA, (PYHIAMEHTAJIBHBIE 3aKOHBI U TEOPUH XUMHH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHHUE CYIIHOCTH TOCTYITHBIX
000011eHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIICHHE C HUCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUSI,

e (opMHpOBaHME U Pa3BUTHE MPEACTABICHUI O HAyUYHBbIX METOAAX MO3HAHUS
BEUIECTB M XUMHUYECKHX peakuuid, HEOOXOOUMBIX JUIsi HPHOOpETEeHUs
YMEHHM OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SIBICHHIH,
UMEIOLINX MECTO B MPHUPOJIE, B MPAKTHUUECKOM U MOBCEAHEBHON KU3HHU;

e DPa3BUTUE YMEHUH U CIIOCOOOB EATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMUYECKOTO JKCIEPUMEHTAa, COOJIIOJIECHUEM  IPABUI
6e30macHOr0 OOpAIIeHUS C BEIIECTBAMH.

Hapsiny ¢ atum, conepkarenbHast XapakTepUCTHKA e U 3a1a4 U3ydeHHs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMU B CHUCTEME CpeIHEro ooiiero oopazoBanus. CeroaHs B
OpernoAaBaHUM XUMUM B OOJbIIEH CTENeHW OTHAETCS  MPEANOYTEHHE
NPAKTHUYECKONM KOMIIOHEHTE CcoJepKaHus OOydYeHHUs, OPHUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHHKA 00II€00pa30BaTENbHON OpraHU3alliy, BIAICIOIIETO HE
HAaO0OpOM 3HaHUM, a (YHKUIMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaAMU H
YMEHMSIMU aKTUBHOT'O IOJIyYEHHs 3HAHUI U NMPUMEHEHUS UX B peajbHOM JKU3HU
JUIS PELICHUs] IPAKTUUECKUX 3aad.

B cBsa3u ¢ 3TUM Tpu M3ydeHHHM TpeaMeTa «XUMHUS» JIOMUHHUpYIOLIee
3Ha4YeHHE MPUOOPETAIOT TaKKE LENU U 3a]]a4H, KaK:

ajanranus 00yJaromMxcsl K yCJIOBUSM JTMHAMUYHO Pa3BUBAIOIIETOCS MHUDA,
(GOpMUPOBAHME  HWHTEIJIEKTYyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPaAaMOTHBIX
pelleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C BEIIECTBAMH U UX
IPUMEHEHHUEM;

(dopMupoBaHue 'y OOyyaroUMXCs KJIKOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), MMEIOUIMX YHUBEPCAJIBHOE 3HAYEHUE [UIsl Pa3In4HbIX BUJOB
JeSITEIbHOCTH: pelleHusl mpo0jeM, MoucKa, aHalin3a U 00paboTku MHpOpMaIuH,
HEOOXOJUMBIX Ui NPUOOPETEHHs OMbITa JAEATEIbHOCTH, KOTOpas 3aHMMAeT
BaXHOE MECTO B T[IO3HAHUM XHMHM, a TakXKe U1 OLEHKH C MO3ULUN
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIIMSHUSA BEIIECTB U XUMHUYECKHX
IPOLIECCOB HAa OPraHMU3M YEJIOBEKA U MIPUPOAHYIO CPELLY;



pa3BUTHE ITO3HABATEIBHBIX HHTEPECOB, MHTCIUICKTYAIBHBIX M TBOPYCCKUX
CHocoOHOCTEHN 00yUaIOUXCs: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS TI0 XMMHU B COOTBETCTBHH C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOIB30BATh
COBpEeMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA U aHaiu3a yuyeOHOU H
HAYYHO-TIOMYJISIPHON HHPOPMAITMH XUMUIECKOTO COIePIKAHNUS;

(dbopMEpoBaHKE U pa3BUTHE Y OOYUAIOIIUXCS ACCONUATHBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOIIOAATeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAMPaBJICHHOCTH XMMHH, €€ BaXXHOW POJHM B PEIICHWH TI00ATBHBIX MpobiIem
PAIMOHATFHOTO MPUPOIOIIONB30BAHMS, MTOTIOJTHEHUS SJHEPTETHUECKUX PECYPCOB U
COXpaHEHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpe)HOTO
OTHOIICHUS K TPHPOJEC M CBOEMY 3JI0OPOBBIO, a TAaKKe MPHOOPETEHHUsS OIbITa
UCIIOJIb30BaHUS TTOJIYYCHHBIX 3HAHUN JUIS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUAX, CBSI3aHHBIX C XUMUYCCKHMH SIBIICHUSMHU.

B yueOHomM maHe cpemHero oOmiero oOpa3oBaHUsS Y4YEOHBIM TPEeIMET
«XuMHUs», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBISIETCA O0s3aTeIbHBIM y4eOHBIM
IPEIMETOM.

OOmiee 4yuCiIo 4acoB, OTBEIEHHBIX IS H3YYCHUSI XUMHHU, HAa 0a30BOM YpOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 ximacce — 34 gaca (1
yac B HeJzento), B 11 kimacce — 34 yaca (1 gac B Hefieno).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpeameT oprannyeckoi XUMHUM: €€ BOSHUKHOBEHHE, Pa3BUTHE W 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB U MaTepHaTOB. Te€opus CTPOEHHUS OPraHUYECKHUX
coenunenunit A. M. bBytneposa, e€ ocHoBHBIE no0keHHsI. CTPYKTypHBIE POPMYJIBI
OpraHMYecKUx BeulecTB. l'omonorusi, wuzomepus. XUMHUYECKas CBsI3b B
OpPTraHUYECKUX COCTUMHEHUIX — OJUHAPHbBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o kinaccUpUKAIMM OPTaHUYECKUX BemecTB. HomeHkmaTypa
OpPraHMYeCKUX COEJUHEHHN (CUcTeMaTHYecKas) W TPUBHUAJIbBHBbIE Ha3BaHUSA
BAXXKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BEILIECTB.

DKCHepUMEHTAIbHbBIE METOJbl W3Y4YEHHUs BEIIECTB W HUX MPEBpaIleHUI:
O3HAaKOMJIEHWE C oO0pa3llaMd OpraHMYeCKHMX BEUIECTB W MarepuajaMyd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOICHUE U
ONHUCAaHHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIIECHUIO OPTraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPEHHUE).

YraeBoaopoasl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKHH psn. MeraH M 3TaH —
MPOCTEUINNE TPEICTABUTENIN AIKAHOB: (U3MYECKUE W XUMUYECKHE CBONCTBA
(peakuuu 3aMEIIEHUsT U TOPEHMS), HAXOXKIEHHWE B TMPUPOJE, MOIYyYECHHE U
IPUMEHEHUE.

AJIKEHBI: COCTAaB M CTPOCHUE, TOMOJIOTUYECKHUI psii. DTUJIEH U MPOMUIEH —
MPOCTEUINTNE TPEICTABUTENIN AJIKEHOB: (U3MYECKUE W XUMUYECKHE CBONCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpATALUM, OKUCICHUS U
MOJIMMEPU3AIINN ), TOTYYCHUE U TPUMEHEHHUE.

Ankaguensl: OytaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOWCTBA (peakuusi nojaumepusanuu). [lonydeHue CHUHTETHUYECKOTO
KayuyyKa U pEe3UHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHUNA PSll. ATICTHIICH
— TMPOCTEHIINIA TPEeICTaBUTENb AJIKHHOB: COCTaB, CTpOEHHE, (U3MYECKUe WU
XUMHUYECKUE CBOMCTBA (peaklUu TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHUEe U IPUMEHEHHE.

Apensl. ber3on: cocrtaB, cTpoeHue, (pU3NUECKHE WU XUMUYECKHE CBONCTBA
(peakuuu rajoreHMpOBaHHUsS U HUTPOBAHUS), MOIYYEHUE U NIPUMEHEHUE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOdyuyeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBsI3b MEXIY YIJIEBOAOPOJAMH, MNPUHAAICKAILIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrocoObl nepepabOTKu HEPTH:
NEPETOHKA, KPEKUHT (TePMUYECKUM, KaTaIUTUYECKHil), mnuposu3. IIpoaykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

DKCHEepUMEHTANIbHbBIE METOJbl W3Y4YEHHUsS BEIIEeCTB W HUX MPEBpaIleHU:
O3HAKOMJIEHME C O00pa3laMy IUIaCTMAcC, KaydyyKOB U PE3HUHbI, KOJUIEKUIUHU
«Hepts» u  «Yromp», MOAENIMPOBAHUME  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HOMPOU3BOAHBIX, MPOBEJICHNE MPAKTUUYECKONW PAOOTHI: MOTYYSHHE 3TUJICHA

Y U3yYEHHE €TO CBOWCTB.

Pacuétnrlie 3agaun.

BbluniciieHuss 1mo ypaBHEHMIO XUMHUYECKOM peakuuu (Maccbl, oO0bEMa,
KOJINYECTBA MCXOAHOTO BELIECTBA WM NMPOAYKTa PEAKLIHH IO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIIA MPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprann4eckue coeJMHeHUs

IIpenenbHbIE OAHOATOMHBIE CHOUPTHL.. MeETaHON MW 3TAaHON: CTPOECHUE,
(¢u3znyeckue M XHUMHUYECKHE CBOMCTBA (pPEakUUM C aKTUBHBIMU METaJUIaMH,
raJIor€HOBOJOPOJAaMH, TOpPEHHUE), NpUMEHEHuEe. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBME METaHOJIa M ATAaHOJIA HA OPTaHNU3M YEIO0BEKA.

MHOroaroMHele  CHHUPTBL. ODTHUIICHIVIMKOJIb M  IJIMLEPUH: CTPOCHMUE,
¢usznyeckne W XMMHMYECKHE CBOICTBA (B3aUMOJEHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMi, KaueCTBEHHasl PEaKlMs Ha MHOTOaTOMHbIE cnupThl). [leficTBue Ha
OpraHus3M yesnoBeka. [[pumenenne ramuepruHa U STHIICHIJTUKOJIS.

deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue gpenona.

Anpperunpl U kemouwvl. DopMampaerui, aneTAIbICTHA:  CTPOCHHUE,
dusznyecKkne U XUMUYECKHE CBOMCTBA (peaklMU OKHCIEHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKLIMH), IOJyYCHHE U IPUMEHEHNE.

OmHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasl KHCIJIOTBI: CTpOE€HHE, (PU3MUEeCKHe U XMMHUYECKHUE CBOMCTBa (CBOICTBa,
oO1ye s Kiacca KMCIOT, peakuus 3TepuuKannn), MoiIydyeHue U MpUMEHEHNUE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENIM BBICHIMX KapOOHOBBIX
KHACTOT. Mblj1a KaK COJM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE ACHCTBUE.

CrnoxHble 3(pUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KuCHOT. [‘maponus
cinoxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.



YrneBompl:  cocTaB, KjaccuUKaiuUs ~ yriaeBoAoB  (MOHO-, JH- U
nosmcaxapuabl). [roko3a — mpocTelmmii MOHOCaxapui: 0OCOOEHHOCTU CTPOCHUS
MOJIEKYNbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBAa (B3aUMOAEHMCTBHE C
ruapokcugom Meau(Il), oxkucienne ammuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJEHUE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. DotocunTe3. pyKTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmana u
nesuiono3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (TUIpOJu3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YE€HUs BEIIECTB WU MX MPEBPALLCHUI:
IIPOBEJICHHE, HAOJIIOJCHUE W ONKMCAHUE JIEMOHCTPALMOHHBIX ONBITOB: T'OPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJHOATOMHBIX CIUPTOB (OKHUCIEHUE 3TaHOJIA
okcugom Mmenu(Il)), MHOroaToMHbIX CHUPTOB (B3aUMOJEHCTBUE TJIMIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmeau(ll), B3ammopeilcTBHe Kpaxmanaa C HOIOM),
IPOBEJCHUE MPAKTUUECKOM pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaun.

Bbluuciaenuss mo ypaBHEHMIO XMMHUYECKOM peakuuud (Macchl, 00bEMa,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WM MPOAYKTA PEAKLIHUH IO W3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MIIA MPOAYKTOB PEAKIIUH).

A3oTcoeprkalue OpraHu4ecKue COeTMHEHMS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ousnueckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe IuiuHa). buomornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuap!.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coequHeHus. [lepBuuHasd,
BTOpUYHAsT U TpEeTUYHAs CTPYKTypa OeIKkoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK HA OCJIKU.

OKCNEpUMEHTAIbHBIE METOJbl HM3Yy4YEHUS BEIIECTB WU MX MPEBPALLCHUI:
HaOJII0/ICHUE U OMKCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: J€HATYypalus OENKOB IpU
HarpeBaHuy, IIBETHHIE PEAKIIUU OEIIKOB.

BbicokoMoJIeKY/ISIPHBIE COeIMHEHUSI

OCHOBHBIE TOHSTUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COEOUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNN, CPEIHSS MOJEKYJSIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN —
NOJIMMEPU3ALHS U MOJUKOHAEHCALUS.

OKCINEpUMEHTAIbHBIE METOJBl M3Yy4YEHUs BEIIECTB WU MX MPEBPAILCHUI:
O3HAaKOMJIEHHE ¢ 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanyst MeXXnpeIMETHBIX CBA3€H IPU N3YUYEHUM OPTaHUYECKOW XMMHUU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONb30BaHWE KaK OOIIMUX €CTeCTBEHHO-
HAy4YHBIX TOHATHM, TaK W MOHSATUH, SBISIOIIMUXCS CUCTEMHBIMHU ISl OTIAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO11ue ecTecCTBEHHO-HAay4YHbIE IOHATHUSA: SIBJICHUE, HAYYHBIA ()aKT, TUIOTE3A,
3aKOH, TEOpHs, aHaNU3, CUHTE3, KiIacCU(HUKAIMs, MEPUOIUIHOCTh, HAOIIOEHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHoOE€ COCTOSIHHUE
BELIECTBA, (PU3NMUECKHUE BETUUUHBI U €AUHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3MeE,
¢doTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPBHI,
bepMeHTHI).

I'eorpagusi: MuUHEpabl, TOPHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOILIUBO,
pecypchl.

TexHoJorus: MNHILEBbIE MPOAYKTHI, OCHOBBI PpAalMOHAIBHOIO MUTAHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKUE MPENapaThl, MaTepUaibl U3
VICKYCCTBEHHBIX U1 CUHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKH d37eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000710uKa. DHEPreTUUYeCKue YpOBHH, MOAYPOBHU. ATOMHBIE OopOUTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX EPUOIOB. IICKTPOHHASI KOHPUTYPAIUS aTOMOB.

[Iepnonnueckuit 3axkoH u [lepruonnueckas cucremMa XUMUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKOoHA U [lepnoanueckoi CUCTEMBI
xumuueckux aiemeHtoB . M. MenmeneeBa ¢ COBPEMEHHOUW TEOPUEN CTPOCHMS
aTOMOB. 3aKOHOMEpPHOCTU W3MEHEHUSI CBONCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXKHBIX BEIIECTB MO TPYMIaM M TEPHOJAM.
3Ha4YeHUE MEPUOJUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crpoenne BemecTBa. XUMHYECKas CBsI3b. BuUAbl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HETOJIsipHash M MOJspHas, UOHHAsA, MeTajuinyeckas). MexaHU3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKUenTopHblid). BomoponHas cBA3b. BaneHTHOCTb. OJEKTPOOTPHULATENBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.



BemecrBa MOJEKYISIpPHOTO M HEMOJEKYJISIPHOIO  CTPOECHMS.  3aKOH
NOCTOSIHCTBA COCTaBa BEILECTBA. THUIBI KPUCTALIMNYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonaTne o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 1011 BELIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COEIMHEHU. Homenknarypa
HEOPraHUYECKNX BEIIECTB. [eHeTMyeckas CBSI3b HEOPraHWYECKHUX BEIIECTB,
MPUHAJIEKAIUX K Pa3JIMYHbBIM KJIaccaMm.

Xumuueckass peakuus. Kiaccupukamuss XUMHUYECKMX — peakiuid B
HEOPTaHUYECKOW M OPraHUYECKON XWMHUHU. 3aKOH COXPAHEHHMS MacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU MPU XUMHUUECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (QaxTopoB. OOpaTUMBbIC
peakuuu. XuMHuueckoe paBHOBecHe. DakTOpbl, BIUAIONIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [Hlarense.

Dnextposmtryeckas aucconuanus. CunbHbIC U citadbie dyekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUU.

OKCNEpUMEHTAIbHBIE METOJBl HM3Yy4YEHUS BELIECTB WU MX MPEBPALLCHUI:
neMoHcTpanus Tabnun «llepuoanueckas cucrema XUMUYECKUX 3yeMeHToB Jl. 1.
MeHneneeBa», W3ydeHHE MOJENEH KPUCTAUIMUECKHX PEMIETOK, HAOIOICHUE |
ONMCaHUE JEMOHCTPALMOHHBIX U Ja0OPATOPHBIX OIMBITOB (Pa3i0KEHUE NEPOKCHUIA
BOJIOPOJIa B MPUCYTCTBUU KaTalM3aTOPa, OMPEIEICHUE CPEAbl PACTBOPOB BEUIECTB
C TMOMOIIBI0 YHUBEPCAJIBHOTO MHJMUKATOpPA, PEAKIUU HOHHOIO OOMeHa),
IIPOBEJICHUE MIPAKTUYECKON paboThl «BnusHue paznuuHbix (HakTOpOB Ha CKOPOCTh
XUMHUYECKON PEAKIUI.

Pacuérnbie 3anaun.

Pacuétel 1O ypaBHEHMSAM XMMHYECKHX pEaKUHUi, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOJIB30BAHUEM IIOHATHS «MaccoBas
JIOJIs1 BEILIECTBAY.

Heoprannyeckasi xumms

Hemeramer.  Ilonmoxenne HemertawioB B llepuoamueckont  cucreme
xumudeckux snemeHToB JI. Y. MenneneeBa u 0COOCHHOCTH CTPOEHUSI aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pocdopa u yrieponaa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAJUIOB (raJOreHOB, CEPbI, a30Ta,
docdhopa, yrimepoga U KpeMHHSI) U MX  COEAUMHEHMM  (OKCHJIOB,
KHCIIOPOJICOJIEPKAIIUX KUCIIOT, BOJIOPOIHBIX COCTMHEHUH ).

[IprumMeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COCUHEHU M.



Mertamnel. [lonoxxenne meramnoB B Ilepuoandeckon cUCTEME XHMHYECKHX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000J0UYEK
aToMoB MeTajuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CIUiaBel METaJUIOB.
DJIEKTPOXUMUYECKUH Pl HAPSYKEHUH METaJIOB.

XUMUYECKHE CBOWMCTBA BaXKHEWIMX METAUIOB (HATPHM, Kalaui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE30, MEJIb) U UX COCAUHEHUHN.

OOmue cnocoObl mofyuyeHus: MeTaioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyYE€HHS BEIIECTB M HUX IPEBPAIICHUMN:
W3YUYEHHUE KOJUICKIMU «MeTalibl M CIUIaBbl», OOpa3llOB HEMETAIOB, pelIeHHe
OKCIIEPUMEHTANBHBIX 3aj7a4, HaONIOIEHNe W ONHCAHHWE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA ATIOMHUHUS C PACTBOPAMH
KHCJIOT U IIEJI0UeH, KAYECTBEHHBIC PEAKIIMH Ha KATHOHBI METaJUIOB).

Pacuérturlie 3amaqn.

Pacuéter macchl BemecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi O0BEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIH OHO
13 BEILIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B oOecnieueHHH 3KOJIOTHUECKOW, SHEPTeTUYECKOW M THINEBOU
0€30MacHOCTH, pa3BUTUM MeAuUMHBL. [lOHSATHME O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XMMUUYECKUX PEAKIIHIM.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
MOJy4YE€HHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BENIECTB M MATEPUAIOB: BAKHEWIINE CTPOUTEIIbHBIC
MaTepuajbl, KOHCTPYKIHOHHBIE MaTEpualibl, KpPACKH, CTEKJIO, KEepamuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATEepUAJIbl, OPTAHUYECKUE U MUHEPAIIbHBIC
ynoOpeHus.

XuUMHST U 3J0pOBBE YEJIOBEKA: MPABWIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBmwia 0€30MaCHOTO HUCIOIh30BAHUS MPEMapaToB OBITOBOW XUMHUU
B IOBCEHEBHOM KW3HH.

MexnpeaMeTHbIE CBS3U.

Peanuzanuss  MeXnpeAMETHBIX  CBA3€W TMNpU  HU3YyYCHUM  OOmed u
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce oCylIECTBIISIETCSI Yepe3 UCIOIb30BaHUE KaK
OOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHATHHA, SIBIISIOIIUXCS
CUCTEMHBIMU JJIS1 OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE TMOHSTHS: HAay4YHBIM (pakT, TMmoTes3a, 3aKoH,
TEOpHs, aHalu3, CHUHTEe3, Kiaccuukaius, TMepUOJUIHOCTh, HAOJIOCHHE,
AKCIIEPUMEHT, MOJICIINPOBAHNE, U3MEPEHNUE, SBJICHHUE.



du3znka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, paJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3UUYECKHE BEITUYHHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, oOpraHu3M, OJKOcUCTeMma, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILECTB B OPraHU3MeE.

['eorpadusi: MuHEpabI, TOPHBIE TOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pecypchl.

TexHonorus: XuMu4yeckass MPOMBIIIIEHHOCTh, METAJUIYPIusi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3MCTBEHHOE MPOU3BOJCTBO, IHIIEBAs
MPOMBIIIUICHHOCTh,  (papMareBTUYECKass  MPOMBINIUIEHHOCTh,  MPOU3BOIACTBO
KOCMETHYECKHX IpPenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00y4arIMMHUCI TPOTpaMM CpeaHero obmiero o0pa3oBaHus (JIUMYHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HaydHo-meToauueckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3YyJIbTaTOB OCBOCHMS IMPOrpaMM CPEIHEro OOIIEero
00pa3oBaHMsl SIBISETCS CUCTEMHO-/IEATEILHOCTHBIN MOAXO/.

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOIXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01rero 06pa3oBaHus BBIICICHBI CICTYIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKOW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTUA U CAMOOTIPEICTICHUIO;

HaJIM4KMe MOTUBALIMU K O0YUEHHUIO;

IEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX yO€XKIECHUN JTMYHOCTH Ha OCHOBE
KJTIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaAULIMi 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
NEATEIbHOCTH EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIIMMH 1I€JTOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS SKOJIOTHUECKON KYIbTYphl U CHOCOOHOCTH CTaBHUTH
IIEIM ¥ CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHHUS MpeameTa «XUMHUS» JIOCTUTAIOTCS B
€MHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHHM C
I'YMaHUCTHUYECKUMHU, COLIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMH POCCHMCKOTO Tpa)KAaHCKOro OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMd U MpaBWIaMH  TIOBEIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOMNO3HAHUS, CaMOPa3BUTHSI M HPABCTBEHHOI'O CTAHOBJEHUS JIMYHOCTU
00yJaromuxcs.

JIMYHOCTHBIE Ppe3ylbTaThl OCBOCHHS MpeAaMeTa «XHUMHs» OTpPaXaroT
c(OpPMUPOBAHHOCTh OMNBITa MO3HABATEIbHON M MPAKTUYECKOW JAESITeTbHOCTU
oOy4aromuxcs 1Mo peaan3aliy MPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHHUs 00YYaIOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sS3aHHOCTE,
YBaKEHUS K 3aKOHY M [IPABONOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBbHOCTH TpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/]a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTM TOHMMAaThb W NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTuX MPU aHAJIU3€ Pa3IUYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTTUTAHUS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

YBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JIOCTH)KEHHS HAyKH €CTh pe3yJbTaT
JUTNTEIIbHBIX ~ HAONMIOJIEHNN, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MMPAKTUKOB,;

UHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUHU U TOCIEIYIOUIEM
aHanu3e UHQOpPMALMU O MEPETOBBIX JTOCTHXKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OILIEHUBATH CUTYAIIMH, CBSI3aHHBIE C XUMUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYIKHM CBOMX TOBApHUIIEH C
NO3UIMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 310poBOro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOMo/iIeHUsT TMpaBuil 0€30MacHOro OOpallleHHus C BEIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

MOHUMAHUS [IEHHOCTH TPAaBWJI HWHAMBUAYAJHbHOTO U  KOJUIEKTHBHOTO
0€30IacHOT0 MOBEACHUS B CUTYAIUIX, YTPOKAIOUIUX 3IOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHUS MOCJIEICTBUNA U HEMPUSATUS BPEAHBIX MPUBBIUEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1 );

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIEIOBATEILCKON
NEATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPUYECKOW U  JpPYrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4yacTHE€ B PEHICHUM MPaKTUYECKUX 3ajad
COIMAJIbHOM HAIMPaBJIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);



UHTEepeca K MPAKTHUECKOMY M3YYEHHIO MPOdEecCuil pa3TuyHOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUM 110 XUMUHU;

YBOXKEHHUS K TPYAY, JHOIAM TPyAa U Pe3yibTaTaM TPYAOBOU AEITENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYAJIbHON TpPaeKTOpUU
oOpa3oBaHus, Oyaylied npodeccuu M peanu3alMd COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUHU, UHTEPECOB U
noTpebHOCTeH 0011IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTMYECKU 1I€JIECOO00PA3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00ATBPHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM, BIMSIHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHON U COLUUAIBHOU CPEIIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJB30BaHUS JIOCTHIKEHUM XUMUHU Ui
peuIeHUs BOIPOCOB PALIMOHAIILHOTO IIPUPOONIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUU, MPUHOCSIIIMX BpEl OKPYXKAKOLIEH
IPUPOJTHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUNA U MPEIOTBPAILATD HX;

HaJIM4YMsl Pa3BUTOIO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUHYECKON KYJIBTYpHI,
OIBITA NEeATEIbHOCTH JKOJIOTUYECKON HaIPABJICHHOCTH, yMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
NPaKTHKE, CIOCOOHOCTH M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xeMohoouu;

7) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKU;

NOHMMaHUA CHeUM(UKH XUMUM KaKk HayKd, OCO3HaHus e€ poid B
(OpMUPOBAHNN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpeICTaBICHUs 00 OKPYXAlOIIeM MUpPE Kak O €IUHCTBE IPHUPOJIbI U YEIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHud MpoOJeM COXpaHEHHUs
IIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHHM [ COBPEMEHHOM
LIMBHJIM3ALMU: B €€ T'yMaHUCTUYECKOM HAIIPABICHHOCTM M BaXXHOM pOJIU B
CO3/1aHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbI, PEILICHUHU I100AIbHBIX IPOOJIEM
YCTOMYMBOI'O Pa3BUTHUSA YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUUECKOM, MUILEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECNEYEHUH YCIOBUMN
YCIEIIHOTO TPpyJa M OSKOJOTHYECKHM KOMMOPTHOM JKM3HM KaXXJIOTro 4YJeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAHUsA CYIIHOCTH METOOB
MO3HAHMS, UCIIONb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAHUA Ui aHAIU3a U OOBSCHEHUS SIBJICHUN OKpY)KAIOIIEro MUpa U
MPOUCXOISAIINX B HEM U3MEHEHUN, YMEHHUS JIeJIaTh 0OOCHOBAaHHbBIE 3aKIIOUEHUS Ha
OCHOBE Hay4dHbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LEeJbl0 MOJYy4YEeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XMMUYECKHE 3HAHUS IS
pelieHust npo6yieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

UHTepeca K MO3HAHUIO U UCCIIEI0BATENbCKON eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUH 1O XHUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM TPyJAa B pa3inyHbIX cdepax mpodhecCHnoHaTIbHOMN
JESITENBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MertamnpeaMeTHbIe pe3ysIbTaThl OCBOCHHS y4eOHOro mnpenMera «XHMHUsS» Ha
YPOBHE CpeaHETo 00IIero 00pa3oBaHMs BKIIOUYAIOT:

3HaYUMble i1 (OPMHUPOBAHHUS  MHUPOBO33PEHUS  OOyUYaIOIIUXCS
MEXKTUCIUTUTHHAPHBIC (MEXKIIPEAMETHBIC) OO0IeHAYyYHbIC TOHSITHS, OTPAXKAIOIIHE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHCHU(PUKY METOIOB IO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepus, BEUICCTBO, SHEPTUs, SBJICHUE,
IPOIIECC, CHCTeMa, HayYHbI (DaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, KCCIICA0BaHNE, HAOTIOICHIE, N3MEPEHHUE, SKCIIEPUMEHT U JAPYTHC);

YHUBEpCaJIbHbIC yueOHbIC NEHCTBHs (IMO3HABATEIbHbIC, KOMMYHUKATUBHBIC,

peryJISTUBHBIC), obecrieynBaroIIne dhopMupoBaHue byHKIIMOHATBHOM
T'PAaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00YyYarONXCs;
CIIOCOOHOCTh 00yJaroImXxcst WCIIOJTh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC y4eOHBIC
JIEUCTBUS B MIO3HABATEIILHON U COLMAIbHOW MIPAKTHUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMO3HABATEJIbHBIMH
JNeHCTBUSIMM:

1) 6a3oBble JJOruYecKue JAecTBUSI:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpENENATh LN JACSTEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATHM M YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBIICHUH;

BBEIOMpPATh OCHOBAHUS W KPUTEPHH I KJIACCH(PUKANMKM BEMIECTB U
XUMUYECKUX PEAKLINN;

YCTAaHABJIMBATh IPUYMHHO-CJIECACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKACHUS (MHAYKTUBHbIC, JACAYKTUBHbBIEC, IIO
aHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHSTh B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUNA CUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICIILHBIC TIPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakiuy — MpU PElICHWH Y4eOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKUX 3aJ1ad,
MIPUMEHSTh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISIBIICHUS XapAKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHUM.

2) 0a30BbI€e HCCJIeI0BaTEIbCKHE NeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUUYECKUX
peakuuii;

dbopMyaMpoBaTh LU U 3a/1a4d UCCIIEA0BAHMS, UCIIOJIb30BaTh MOCTABIICHHbIE
U CaMOCTOSATEIHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABMIHHOCTH
BBICKAa3bIBAEMbBIX CYXICHHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO IUIAHUPOBAHUA W  IPOBEICHUS
YUYEHMUYECKUX IKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
mpoiiecca, CaMOCTOSITENIPHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpPOBATH
00001IeHNS ¥ BBIBOIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNS,
COCTaBJISITh 0OOCHOBAaHHBIM OTYET O MPOJIEITAHHOM padboTe;

npuoOpeTaTh OMbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOM
NESATETLHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJOB PEIICHUs MPAKTUYECKUX 3ajlady, MPUMEHEHUIO pPa3IUYHBIX
METOJI0B MTO3HAHUSL.

3) padora ¢ nnopmanuei:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HH(OpManuu (Hay4HO-
MOMYJIsipHAsT JIUTEpaTypa XUMUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcbl HTEpHETA), aHAMU3UpOBaTh WH(POPMAIIMIO PA3THYHBIX BUAOB U (HOpM
IIPEACTaBIICHHUS, KPUTHYECKU OLICHUBATh eé JOCTOBEPHOCTh 17}
HEMPOTUBOPEUYUBOCTD;



GbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3NUYHbIE METOJbI IIPU MOUCKE U
orbope wHbOpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPEEIEHHOTO TUIIA,

npuoOpeTaTh ONBIT HCIOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOIMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  MPEACTaBICHUS
uHpopMaIuu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIB30BaTh HAyyHBIM $A3BIK B KayecTBE CpeAcTBa Hpu paboTe ¢
XMMHMUYECKON HMHpOpMaLMeil: NpPUMEHATh MEXNpeAMETHbIE (pusuueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a0OpeBUATypbl, HOMEHKIATYDY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJ1ajeHHe YHHBEPCAJbHBIMA KOMMYHUKATUBHBIMH JAeHCTBUSIMM:

3aJ1aBaTh BONPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMbI B XOJ€ Juajora u/uiu
JIUCKYCCUM,  BBICKAa3bIBaTh  HJE€H, (OPMYyIHPOBATh CBOU  MPEAJIOKEHHUS
OTHOCHTEJIbHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

BBICTYNIaTh C MPE3CHTAllMell PEe3yJlbTAaTOB IMO3HABATEIbHOU 1E€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMMU NPU BBIOJIHEHUN
XMMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl M0 HCCIIEI0BAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, peajn3alui Y4eOHOTro MpoeKkTa U (OpMyIHpPOBaTh BHIBOIBI
o pe3yjbTaTaM NPOBEAEHHBIX HCCIECIOBAHMM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1e 00CYXXJICHUSI 1 0OMEHa MHEHUSIMH.

OsgJlaieHHe YHHBEPCAJbLHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBISATh CBOIO IO3HABATEIbHYIO
JeSITENIbHOCTD, Ompezensas e€ IeNd W 3aJaud, KOHTPOJIMPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh TMpejaraeMblii aJropuT™M ACUCTBHA mpu
BBIMIOJJTHEHMM Y4E€OHBIX M HCCIEJOBATENbCKUX 3ajady, BblOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pelIeHHs C Y4YETOM IIOJY4YEHHMs HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHaln3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITIACC

[IpeameTHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHudeckas XuUMUSD»
OTPaXkKaIoT:

c(hOPMUPOBAHHOCTh  MPEJCTABIECHUH O XUMHUYECKOHM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpa, POJM XHUMHUU B TIO3HAHUU SIBJICHUU



opuponbl, B (HOPMHpPOBAHMHM MBIIUIEHUA H  KYJbTYpbl JHMYHOCTH, €€
(GYHKIIMOHATBLHOW IPaMOTHOCTH, HEOOXOAUMOM JIsl PEeIIeHUs MPAKTUYECKUX 3a7a4
U 9KOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOU
cpene;

BJIAQJICHHE  CHCTEMON  XMMHYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIONINE TOHATHA (XUMHYECKH D3JIEMEHT, aToM, D3JEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMUYECKas
CBs3b, CTPYKTypHas (opMyisa (pa3BépHyTas U COKpalll€HHas), MOJIb, MOJISIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKelleT, (yHKLIHMOHANbHAs TIpyMNIa,
paauKa, U30Mepusi, U30Mepbl, TOMOJIOTMYECKUNA psill, TOMOJIOTH, YIJI€BOJOPO/IbI,
KHACJIOPOX M a30TCOAEpIKALIME COCIUHEHUS, MOHOMEp, IOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHHUS
opraHuueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI $3bIK XHMHHU; MHUPOBO33PEHUECKHE 3HAHMS,
JeKalie B OCHOBE IMOHUMAaHHUS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKUX
ABJICHUH, (AKTOJOTUYECKUE CBEACHHS O CBOMCTBAaX, COCTaBe, MOIYYCHUH H
0€30MacHOM HCIOJIb30BAHUN BAXKHEWIINX OPraHUYECKUX BELIECTB B OBITY U
IPAKTUYECKOH EATEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUM BBISBIATh XapaKTEpHblE NPU3HAKU TOHATH,
yCTaHaBIMBAaTh MX B3aMMOCBS3b, HUCIOJB30BATh COOTBETCTBYIOIINE MOHATUS IPU
ONMCAaHUM COCTaBa, CTPOCHMS U MPEBPALIEHUN OPraHUYECKUX COEUHEHNI;

c(OpPMUPOBAHHOCTh YMEHMM HCIOJB30BaTh XUMUYECKYI0 CHMBOJMKY MAJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpaIlEHHON)
(GopMysl OpraHMYECKHX BEIIECTB U ypPAaBHEHUHM XMMHUYECKUX pEaKLui,
U3rOTAaBIMBATh MOJEIN MOJIEKYJl OPraHMYECKHX BEIIECTB AJI WJUTIOCTPAILMH HX
XUMHUYECKOT0 ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IMPUHAIJIEKHOCTh H3YYEHHBIX
OpraHMYECKHUX BEIIECTB II0 HX COCTaBy U CTPOCHUI0 K ONPEIEIIEHHOMY
KJaccy/Tpynne CcoeJuHEeHUH (YIJIeBOIOpPOMAbI, KHUCIOPOJI U a30TCOoAep Kallue
COEIMHEHUS, BBICOKOMOJICKYJSIDHbIE COCJUHEHMsI), JaBaThb WM Ha3BaHUS IIO
cucteMatnyeckoi HoMmeHkiatrype (IUPAC), a takke NpUBOAWTH TpHUBHAJIbHBIE
Ha3BaHUS OTAEJBHBIX OPraHMYECKHUX BELIECTB (ITWJIEH, IPOIWJIEH, AalleTUIIEH,
ATWJIEHIJIMKOJb, TJIMUEPHUH, (eHOJ, GopMalbIerull, aueraibAerujl, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAs KHCIIOTA, CTEAPUHOBAs KUCJO0TA, IJIF0K03a,
bpykTO3a, KpaxMai, LeJUTI0I03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OIPENEsATh BHJbI XUMHUYECKOH CBSI3M B
OpPraHMYECKUX COCAMHEHUSX (OJUHAPHBIE U KPaTHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITh TIOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemectB A. M. bByTnepoBa /i 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHHMS; 3aKOH COXPAaHEHUSI MacChl BEIIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHMI  XapaKkTepu3OBaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENCH pa3InyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMWICH, alleTHJICH,
oyraguen-1,3, merunOyramueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTJIUKOJID,
IJIMLEPUH, (EHOJI, alleTalbJIeTu, MypaBbUHAsA U YKCYCHAasl KHUCJOTHI, TJIIOKO3a,
Kpaxmal, IeJUII0JI03a, aMUHOYKCYCHAsl KMCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEX]y HUMU YPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIuh ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(dThb, NPUPOIHBIA Ta3, Yrojb), CHOCOOBI HX NepepaboOTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHH TMPOBOJIUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUYECTBA MCXOMAHOTO BEIIECTBA WJIM MPOMYKTA
peakuu 1O W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILECTB WJIU MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHWI BJIAaJE€Th CUCTEMOM 3HAHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XUMHH MPU U3yYCHUH BEIIECTB U
XUMUYECKUX SIBJICHUN (HAOIOICHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIUPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTUS PEIICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MPaBUJIA MOJIb30BAHUS XUMUYECKON
nocyZol M J1abopaTopHBIM OOOpYyIOBaHMEM, a TaKXKe TMpaBuia OOpalleHHs ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLUHUSMH MO BBIIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIbITOB;

c(hOPpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBITOITHATH XUMHUYECKUN
DKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHMYECKUX BEIIECTB IMPU HArPEeBaHUU, TIOJTyUYCHUE
STHWJICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUU OPTaHUYECKHX
BEILECTB, JCHATypalusi OCJIKOB MpU HArpeBaHHMM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH C
BEIIECTBAMH H JTAOOPATOPHBIM O0OPYIOBAaHUEM, WPEICTABIATH PE3YIbTAThI
XUMUYECKOTO S3KCIEprMeHTa B (opMe 3amucu ypaBHEHUW COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHMMHUYECKYIO
uH(pOpMAIMIO, TMOJIy4YaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpelCcTBa MacCOBOMU
uHdopmaruu, aTepHer u qpyrux);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWa  AKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIEJISAX
COXPAaHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOLIEHW INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBHUS Ha >KMBBIE OPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKHUX
BEIECTB, MOoHUMas cMbica mnokaszatenst [1JIK, mosicHaTs Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpPAlIEHUsT HUX BPEIHOTO BO3JEHUCTBUS HA OpPraHU3M
YEJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHMS BEIIECTB U
XUMUYECKUX SBJICHUI;

JUISL CIEMBIX W CHA0OBUISIIUX OOYYaIOIIUXCSA: YMEHHE WCIOIh30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucu XMMHYECKUX

bopmyL.
11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmass M HeopraHHYecKas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPENCTABICHUNA: O XUMHYECKOM  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpA, POJM XHMHUU B IIO3HAHUU SIBJICHUU
npupoAbsl, B (QOPMUPOBAHUU MBIIUICHHS W  KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOAUMOM IJIsl PEeIIeHUs MPAKTUYECKUX 3a7a4
U 9KOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralIIne MOHATUS (XUMUYECKUA 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKyJid, MOJIb, MOJIIPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATENILHOCTD, CTENEHb OKUCJICHHS, XUMUYECKAsI CBS3b
(xoBaJIeHTHas, MOHHAsI, METAJUTMYECKas, BOJOPOAHAS ), KPUCTAIIMYECKAsl pEIIETKA,
TUAMBl ~XUMHUYECKUX  PEAKUUM, PaCTBOp, DJIEKTPOJUTHI, HEDJIEKTPOJIUTHI,
NIEKTPOJIUTHYECKAs JUCCOLMAIUS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM pEeakUUHd, XUMHUYECKOE PABHOBECHE); TEOPHUM M 3aKOHBI (TEOpHs
ANEKTPOJIMTUYECKON aucconManuu, nepuoanyeckur 3akoH [[. M. Menneneesa,
3aKOH COXPAHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPALLECHUS YHEPTHUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XHUMHH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JICKALIIME B OCHOBE IMOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SBJICHHM, (PAaKTOJIOTMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MacCHOM UCIOJIb30BAaHUU BOXKHEUIIIMX HEOPTaHUYECKHUX
BEILECTB B OBITY U MPAKTUYECKOM ESITEIbHOCTH YeJIOBEKa;



c(OpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepHbIE NPU3HAKU TOHSATH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHIATHUS MpPHU
ONMCaHUU HEOPTaHUYECKUX BEIIECTB U MX IPEBPALLCHHIA;

c(hOpMUPOBAHHOCTh YMEHHMM HCMOIb30BATh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHus: (HOpMyln BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEAKILUM,
cucteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUECTB (yrapHblid ra3, YIJIEKHCIbIM ras3, aMMHAK, raméHas
U3BECTh, HETAIIEHAsl U3BECTh, MUTHEBAS CO/A, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHUN ONPEIENSITh BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUAYECKUX DJIEMEHTOB B COEIUHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMUYECKOU
CBA3U (KOBAJIEHTHAs, NOHHAs, METAJUIMYECKasi, BOAOPOIHAs) B COEIUHEHMSIX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHAasi,
MOHHAs, METAJUIMYECKas), XapakTep Cpeibl B BOJHBIX paCTBOpPaX HEOPraHUYECKHUX
COCTUHECHMU;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHaBJIUBATh PUHALIIEKHOCTD
HEOPraHUYECKUX BEIIECTB MO HMX COCTaBYy K OMNpEeAeNEHHOMY Kiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCJIOThI, aM()OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIBHYIO
¥ IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnyueckoil cucTeMbl
xumudeckux sneMeHtoB JI. M. MenneneeBa, uCHoisib3ys MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanm, «9HEPreTUYECKUE YPOBHI, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB U MX COEIMHEHUN
10 IIepUoIaM | rpymmnaM Ileppoanyeckon CUCTEMbI XUMUYECKUX 31eMeHTOB JI. U.
Menneneena;

chOpMUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMUCHIBaTH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHUYECKUX BEUIECTB  pPa3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKOW CBA3M MEXKIY HEOpPraHUYEeCKUMU
BEILIECTBAMH C MMOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKUE PEAKIMH T10
pa3Iu4HbBIM IpPU3HAKaM (YUCIY M COCTaBy pPEarupyrollUX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHCHHUIO CTETICHEW OKWCJICHUS DJIEMEHTOB, 00paTMMOCTH
peaKIK, YYaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBIISATh YPABHEHMS PEAKIMN pa3InyHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEaKIMi HOHHOTO 0OMEHa, yUUThIBas
YCIJIOBHSL, IPU KOTOPBIX 3TH PEAKLUUU UAYT 1O KOHIIA;



cOpPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KauyeCTBEHHBI COCTAB pPAa3JIMYHbIX HEOPTaHMYECKHUX BEIIECTB, pPACIIO3HABAThH
OTBITHBIM MYTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKHUX
BELIECTB;

c(OpPMUPOBAHHOCTh ~YMEHHMM  pacKpblBaTh CYLIHOCTb  OKHCIUTEJIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIMNA TMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEaKINN;

c(OpPMUPOBAHHOCTh YMEHUN OOBSCHSATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peakuuu OT pa3iINyYHbIX (DAKTOPOB; XapaKTEp CMEIICHNUS XUMUYECKOTO PaBHOBECHSI
B 3aBHCHMOCTH OT BHEIIHETo Bo3aeicTBus (npuHuun Jle laTtense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIICHHOTO MOJyYeHUs CEpHOW KHUCIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJACTABICHUNH 00 OOIIMX HAy4YHBIX MNPUHLIUIAX U
HKOJIOTUYECKUX MPOOIeMax XUMUUYECKOTO POU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOAMUTH BBIYHMCICHHUS C MCIOIb30BAHHEM
MOHSATUS «MaccoBas JOJIsl BEIIECTBa B PacTBOpE», OOBEMHBIX OTHOILEHUHN Ta30B
IPpU XUMHUYECKUX PEaKIUsiX, MAcChl BEIIECTBA UM 00BEMA T'a30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MAcce WM OOBEMY OJHOIO M3 YYACTBYIOLIUX B PEaKLUU
BELIECTB, TEIJIOBOro 3(p(deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHM COOMIOAATh MpaBUia MOJb30BaHUS XUMUYECKON
nocyAol M J1abopaTOpHBIM OOOpYyIOBaHMEM, a TaKKe IMpaBuUia OOpallEHUs C
BELIECTBAMHM B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a00paTOPHBIX
XMUMHUYECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATH XHUMHUYECKHUN
HKCIEPUMEHT (Pa3l0oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTaJlM3aTopa,
ONpE/eNIEHuEe CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO  YHHBEPCAIBHOI'O
UHAMKATOpa, BIUSAHUE PA3IMYHBbIX (PAKTOPOB Ha CKOPOCTh XMMUYECKOM peaKlvy,
peakiuu MOHHOTO OOMEHa, KAa4eCTBEHHbIE peakuuu Ha cyiabdar-, kapOoOHAT- H
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHUE SKCIEPUMEHTANbHBIX 3a/a4 IO
temam «Metamisl» U «HemeTtannbsl») B COOTBETCTBHM C MpaBWJIAMH TEXHUKU
0e30macHOCTH IpHU OOpallleHU! C BELECTBAMH U J1a0OpaTOPHBIM 000pPYA0BAHUEM,
OPEICTaBISATh pPE3yJbTaTbl XUMHUYECKOIO J3KCIEpUMEHTa B Qopme 3amucu
YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUil U (OpPMYyIUPOBATH BHIBOJBI HAa OCHOBE
3THUX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AHAJIU3UPOBATH XUMHUYECKYIO
UHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpPEACTBA MacCOBOU
KOMMYHHUKaIK, UHTEpHET U ApYyTHUX);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWa  AKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIEJISAX
COXPAaHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOLIEHW INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTb BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPENCIEHHBIX BEUIECTB, IOHUMAs
cmbicn mokazatens [I/JIK, mosicHsaTh Ha mnpumMepax crnocoObl YMEHBIICHHUS W
NpEeAOTBPAICHUS UX BPEHOTO BO3JACHCTBUS HA OPTaHK3M YEJIOBEKA;

JIs O0y4YaroUUXCsi ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHMS BEIIECTB U
XUMUYECKUX SBJICHUI;

JUISL CHENbIX M CHAa0OBUASIIUX OOYYaloIIUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucn XMMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KoiunuecTBo yacos
HaumeHoBaHue pa3iesioB dyeKTpoHHBbIE (LM poBbIE)
Ne n/mm Kontponbnbsie  IlpakTHyeckue
TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsI padoThI
Pa3nes 1. TeopeTrnyeckue 0CHOBBI OPraHN4YeCKOM XUMHH
[Ipenmer oprannyeckoi
.T
1.1 XHMITH. L COPHA CTPOCHHA . 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
OpraHUYECKUX COCIMHEHUM
A. M. byrneposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoanbl
IT
2.1 PEASTIBHBIC YIICBONOPOAR! 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHBbI
Henpenenbabie
2.2 YIJIEBOAOPOIbI: JKEHBI, 6 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
AJIKaIUEHBI, aIKUHBI
ApomaTtnueckue
2.3 POMATIHECKH 2 https://resh.edu.ru/subject/lesson/4775/start/
YTIE€BOAOPOIbI
IIpupoaHbIE ICTOYHUKHU
2.4 YIJIEBOAOPOJOB U UX 3 1 https://resh.edu.ru/subject/lesson/6148/start/
nepepabdoTka
Hroro no pasneny 13
Pasznea 3. Kucaopoacoaep:kamnue oprannyeckue coeJuHeHust
3.1 Cruprel. Genon 3 https://resh.edu.ru/subject/lesson/4769/start/




Anwpaeruns. KapboHoBBIE

32 7 https://resh.edu.ru/subject/lesson/4776/start/150604/
KHCITOTHI. CIIOXKHBIC d(PUPBI
33 VrieBoasl 3 https://resh.edu.ru/subject/lesson/6150/start/
Hroro no pazgeny 13

Pa3nes 4. A3oTcoaepskanue opraHu4ecKue coeJHHeHHUA

4.1

AMUHBI. AMUHOKHCIIOTEL.
beaxn

3

https://resh.edu.ru/subject/lesson/4743/start/

Uroro no pazgeny

3

Pa3pnen S. BeicokoMOJIeKY IS pHbIE COCAUHEHUSA

[TInactmaccel. Kayuyku.

5.1 2 https://resh.edu.ru/subject/lesson/6095/start/
Bonokna
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KITIACC

HaumeHoBaHme pa3iesioB U TeM

KoaunuecTBO 4acoB

dyeKTpoHHBbIE (LM poBbIE)

Ne /i Kontponbnbsie  IlpakTnyeckue
NMpPorpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoTsI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Ctpoenue atomoB. [leproanueckuit
II
1.1 SAKOM H HICpHOTHECKAR CHCTEMA 3 https://resh.edu.ru/subject/lesson/6479/start/
XUMUYECKUX 35ieMeHTOB J[. 1.
Mennenecena
C .M §)
1.2 TPOCHHE BEIIECTRA. MHOTO0bpasHe 4 https://resh.edu.ru/subject/lesson/5911/start/
BEILECTB
1.3 XUMUYECKUE PEAKIIUU 6 1 1 https://resh.edu.ru/subject/lesson/4938/start/
Hroro no paspeny 13
Pasznen 2. Heopranuueckast Xumusi
2.1 Mertamisl 1 https://resh.edu.ru/subject/lesson/5814/start/
2.2 Hewmeramisl 1 1 https://resh.edu.ru/subject/lesson/5939/start/
C
2.3 BASH HEOPTAHMHCCIIX 1 OPTaHiTIeCiuX 2 https://resh.edu.ru/subject/lesson/4960/start/
BEILECTB
Hroro no pasneny 17
Pa3zgen 3. XumMus u ;Ku3HbL
3.1 XUMHS U )KU3Hb 4 https://resh.edu.ru/subject/lesson/3504/start/
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 ) 3

I[TPOIT'PAMME




HOYPOYHOE INTAHUPOBAHHUE

10 KUIACC
No KoinuecrBo yacos
Hara DJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bceer Koutpoabnbl  IlpakTnuecku
u3ydeHusi  oOpasoBaTe/bHbIE PeCypchl
n 0 e padoThI e padoThI
[Ipenmer
OpraHNYEeCKON XUMHH, https://resh.edu.ru/subject/lesson/6149/start/17038
N 1 03.09.202
€& BO3HUKHOBEHHUE, 6 8/
pa3BUTHE U 3HAYCHUE
BxonHnast KOHTpOJIbHA
XOAHAA KOHTPOIbHAA 1 | 10.09.202
paborta
6
Teopus ctpoenus https://resh.edu.ru/subject/lesson/6149/start/17038
OPraHMYEeCKHX 8/
coenuHeHuit A.M. 1 17.09.202
bytneposa, ee 6
OCHOBHBI€ MOJIOKECHHUSI
[Ipencrasnenue o https://resh.edu.ru/subject/lesson/6149/start/17038
KiaccupuKanuu 8/
OpPraHMYECKUX
BEIIECTB.
Howmenxkmarypa 1 24.09.202
(cucremaTuueckas) u 6
TpPUBHUAJIbHbBIE
Ha3BaHUS

OpraHn4CCKuUX BCIICCTB




AJIKaHbBI: COCTaB U

https://resh.edu.ru/subject/lesson/6151/start/14999

5 CTpOCHHUE, 01.10.202 3/
TOMOJIOTUYECKUH PsT 6 -
MeTtaH 1 3TaH —
6 MPOCTEUIIINE 08.10.202 https://resh.edu.ru/subject/lesson/6151/start/14999
MPEACTABUTEIN 6 3/
aJIKaHOB
7 AJIKEHBI: COCTaB U 15.10.202 https://resh.edu.ru/subject/lesson/6151/start/14999
CTpOCHHE, CBOICTBA 6 o 3/
DTWIEH U TPONUIEH —
7 https://resh.edu. ject/l 151/start/14
2 MPOCTEUIIINE 22.10.202 ps://resh.edu.ru/subject/lesson/6151/start/14999
MPEACTABUTEIN 6 3/
aJIKEHOB
[TpakTuueckas padora
No 1. «1
9 ® 1. lomyrente 05.11.202
ATUJICHA U U3Y4YECHUE 6
€ro CBOMCTB»
AJKaaueHsl.
byraauen-1,3 u
10 MeTunoyraaueH-1,3. 12.11.202 https://www.yaklass.ru/p/himija/10-
[Tonyuyenue 6 T klass/uglevodorody-6579439/alkadieny-6899278
CHHTETHYECKOTO
Kay4yyKa U pe3uHbI
AJIKUHBI: COCTaB U https://www.yaklass.ru/p/himija/10-
11 0COOCHHOCTH 19.11.202 klass/uglevodorody-6579439/alkiny-atcetilen-i-
CTpPOCHUS, 6 ego-gomologi-6892969




TOMOJIOTUYECKUH PSI.
AnernineH —
MPOCTEUIIIHNI
MpEeACTaBUTED
AJIKWHOB

Brluuncienusa no

12 YPAaBHEHUIO 26.11.202
XUMHUYECKON peaKuu 6
Apensl: 6eH30 U
13 TONyOJ. TOKCHYHOCTH 03.12.202 https://resh.edu.ru/subject/lesson/4775/start/
apeHoB 6
I'eneTnueckas cBs3b
14 | YHICBOAOPOAOE, 10.12.202
MPUHATISKAIUX K 6
Pa3IMYHBIM KJIaccaMm
[Tpupoansie
HUCTOYHUKH
YII€BOJAOPOIOB:
15 MIPUPOIHBIN Ta3 U 17.12.202 https://resh.edu.ru/subject/lesson/6148/start/17046
MOIYTHbBIE HETIHbIE 6 1l
rassl, HeTh U
MPOJTYKTHI €€
nepepaboTKu
IIpuponusie
HeTORHITE htps://resh.edu.ru/subject/lesson/6148/start/17046
16 YTIIEBOIOPOOB: 24.12.202 L DS.HTESALECUIUSURICELIESS0 e
MPUPOIHBIN Ta3 U 6 o

MONyTHBIC HEDTIHBIC




rassl, HeTh U
MPOJTYKTHI €€
nepepaboTKu

IIpenenbHble
OJIHOATOMHBIE CIIUPTHI:

17 14.01.202 https://resh.edu.ru/subject/lesson/4769/start/
METaHOJ] U 3TaHOJI. 7
Bonopoanas cBsi3b
MHoroaToMHEBIE o .
CHIDTHL https://www.yaklass.ru/p/himija/10-klass/spirty-
18 pTRL 21.01.202  fenoly-6580873/mnogoatomnye-spirty-
THIICHIIHKOIE | 7 etilenglikol-glitcerin-6582929
T EPUH
DeHOI: CTpOEHUE
MOJIEKYJIBI,
19 buznueckue u 28.01.202  https://resh.edu.ru/subject/lesson/5727/start/
XUMHUYECKHE CBOMCTBA, 7
MIPUMEHEHHE
AJpneruanr:
20 dbopManbaerua u 04.02.202 | https://resh.edu.ru/subject/lesson/4776/start/
aneTanpaerua. AeToH 7
OIHOOCHOBHEIE
https://www.yaklass.ru/p/himija/10-
Mpee/IbHBIC - ]
1 <ap6 < ) 11.02.202 klass/aldegidy-ketony-karbonovye-kisloty-
APOOHOBPIC KHCIOTH: v 6780279/karbonovye-kisloty-karboksilnaia-
MYypaBbUHAs U 7 oruppa-6795067
YKCYCHas
[TpakTuueckas pabora
22 Ne 2. «CBoiicTBa 18.02.202
pacTBOpa YKCyCHOM 7




KHCJIOTBD»

CreapuHoBas 1
OJICMHOBAas KHUCJIOTHI,

23 KaK MPEeJCTaBUTEIN 25.02.202
BBICIINX KapOOHOBBIX 7
KHUCJIOT
Mpbina kak conu o
BHICIIHX KAPGOHOBEIX https ://www.wklass..ru/p./hlmn a/10-

24 04.03.202 klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-
KI/IEJIOT, HUX MOIOIIee . 6376211
NerCTBUE
CrnoxxHbie 3(hUpHI KaKk
MPOU3BOIHBIE https://www.yaklass.ru/p/himija/10-

25 KapOOHOBBIX KHCTIOT. 11.03.202 klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-
TUIpOSIN3 CIOKHBIX 7 svoistva-slozhnykh-efirov-6813179
3¢upoB
Kupsl: runponus, o
IpEMeEeHpe, https://Www.wklass..ru/p./hlmna/ 10- '

26 18.03.202 klass/slozhnye-efiry-i-zhiry-6850158/zhiry-
Ouosorudeckas poib . 6849681
JKUPOB
VrneBoasl: cocTas,

KJaccuukanms.

27 Baxceiiune 25.03.202 https://resh.edu.ru/subject/lesson/6150/start/
MPEACTABUTEIH: 7
TIII0K03a, PPYKTO3a,
caxaposa

28 Kpaxman i uesumionosa https://resh.edu.ru/subject/lesson/5413/start/
KaK MPUPOJHBIE 08.04.202




MIOJIMMEPBI

29

KontponbHas padota
0 pa3feny
«Kucnopoaconepxaiu
€ OpraHuYeCcKue
COCTUHEHUSY/
Bcepoccuiickas
poBepoyHas pabora

15.04.202
7

30

Obmas
XapaKTePUCTHKA
a30TCOJEPIKAIINX
OpPraHUYECKUX
COeIMHEHUI /
Bcepoccuiickas
poBepoyHas pabora

22.04.202
7

31

AMMHBI: METUJIAMHUH U
AHUJINH

29.04.202
7

https://www.yaklass.ru/p/himija/10-

klass/azotsoderzhashchie-soedineniia-

6852270/aminy-proizvodnye-ammiaka-
nasyshchennye-aminy-6585751

32

AMUHOKHCIIOTBI KaK
am(oTepHbIE
OpraHUYECKUE
COEIUHECHMS, X
OHoJIOrYecKoe
3gayeHue. IlenTunel.
benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COCIMHCHHS

06.05.202
7

https://resh.edu.ru/subject/lesson/4743/start/




OCHOBHbIC IIOHSITHS https://www.yaklass.ru/p/himija/10-

33 XUMUU 1 13.05.202 klass/ Vvsokornolekuliar.nvs—soedineniia—\./.ms—
BBICOKOMOJIEKYJISIPHBIX . 6880782/0osnovnye-poniatiia-vms-reaktcii-
COeTMHEHUIT polimerizatcii-i-polikondensatcii-6880783
OCHOBHBIE METO/]IbI
CUHTE3a

COKOMOJIE

34 BRICOKOM H\, KYIApHEIX 1 20.05.202 https://resh.edu.ru/subject/lesson/6095/start/
COEIMHECHHM. .

[ImacTmaccel, Kaydyku,
BOJIOKHA
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




11 KITIACC

KoaungecTBO 4acoB

Ne Hara DJIeKTPOHHBbIE NN (POBHIE
n/n Tewa ypoxa Bcero Konrpoampie  Ilpaktieciite H3y4YeHUS o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
https://resh.edu.ru/subject/lesson/6479/start/
DT ————— http_s://www.yaklass.rg{p/himij a/ll- o
ATom. DsteKTpoHHas 1 klass/osnovn.ye-.gonlat.l.la-l-zak(?ny-khlmn-
02.09.2026 = 6931691/periodicheskii-zakon-i-
KOH(HUrypalus aToMOoB periodicheskaia-sistema-khimicheskikh-
elementov- -6948490

Ilepuoauyeckuii 3aKoH U https://resh.edu.ru/subject/lesson/6479/start/
[Teprnonnueckas cucrema https://www.yaklass.ru/p/himija/11-
XAMHYECKHX dJIEMEHTOB /I, 1 klass/osnovnye-poniatiia-i-zakony-khimii-
W. Menneneesa, ux CBSI3b C 09.09.2026 6931691 /periodicheskii-zakon-i-
COBpEMEHHOI1 Teopueil periodicheskaia-sistema-khimicheskikh-
CTPOCHHS ATOMOB elementov- _-6948490
3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHUYECKHUX JIEMEHTOB U
HUX COEIUHEHUN IO
rpyImam u MepuoaaM. 1
3HaueHue NepuoIUYECKOro 16.09.2026
3aKOHA U CUCTEMBbI
XAUMHUYECKUX 3JIEMEHTOB
.. Menneneena B
pPa3BUTHH HAYKH
BxonHas koHTposbHAA 1 1
paborta 23.09.2026




CrpoeHue BemiecTsa.
XumMmudeckas CBI3b, €€
BHJIBI; MCXaHU3MBI

https://www.yaklass.ru/p/himija/11-

klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/zakonomernosti-izmeneniia-

" 30.09.2026 . .. ..
o0pa3zoBaHMs KOBAJICHTHOM svoistv-elementov-i-ikh-soedinenii-po-
cBs3u. Bostopo/iHas cBA3b perioda_-6957324
BaneHTHOCTE. o
D IEKTPOOTPHIATENHHOCTD. https://www.vaklass'.n%{p/hlmu a/ll- o
klass/osnovnye-poniatiia-i-zakony-khimii-

CTelneHs OKHUCIICHU. . -
6931691/zakonomernosti-izmeneniia-

BemectBa MonekynsipHOro 07.10.2026 . .. .
svoistv-elementov-i-ikh-soedinenii-po-

Y HEMOJIEKYJISIPHOTO perioda -6957324

CTPOECHUS

HonsATHE O TUCIICPCHBIX https://www.yaklass.ru/p/himija/11-

cucrteMmax. McTuHHEBIE 1 klass/khimicheskaia-sviaz-i-stroenie-

KOJUIOUIHBIE PACTBOPHI. veshchestva-6927604/elektronnaia-priroda-

14.10.2026 ... .. ..

MaccoBast oI BelnlecTBa i-tipy-khimicheskoi-sviazi-

B pacTBOpe elektrootritcatelnost-6926170

Knaccudukanms u

HOMEHKJIaTypa

HEOPraHUYECKUX

COCTUHEHUH. https://resh.edu.ru/subject/lesson/6332/start/

A 21.10.2026

I'enetnueckast cBsI3b

HEOPraHUYECKUX BELIECTB,

Pa3IMYHBIX KJIACCOB

Knaccudukamms

XMMHYECKUX PEAKIUH B

HEOpraHu4ecKou 1 )

p . https://resh.edu.ru/subject/lesson/4939/start/
OPraHU4YeCKON XUMUH. 11.11.2026

3aKOH COXpaHEHHUS MaCChl
BEIIIECTB; 3aKOH




COXpaHEHUs U
MIPEeBpALICHUS SHEPTUN
MIPU XUMHUYECKHUX
peakuuax

CKOpOCTh peakiy.

https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-

10 OO6patumbie peakium. 7109506/khimicheskie-svoistva-osnovanii-
18.11.2026 . . - .
XHWMHUYECKOE PaBHOBECHE kislot-solei-v-svete-teorii-elektroliti -
7128668
[TpakTrueckas padota Ne
1. «B e pa3
11 e https://resh.edu.ru/subject/lesson/4938/start/
(akTOpPOB HA CKOPOCTH 25.11.2026
XUMHUYECKON PEAKIIUN»
DJIEKTPOJIUTHYECKAS
nuccoruanus. [lousatue o https://www.yaklass.ru/p/himija/11-
BOJIOPOJTHOM TTOKa3aTelie klass/khimicheskaia-kinetika-
12 (pH) pactBopa. Peakiun 6995740/skorost-khimicheskoi-reaktcii-
02.12.2026 ... . =
HOHHOTO OOMEHa. faktory-vliiaiushchie-na-skorost-reaktcii-
I'mpponus opraHu4ecKux u 6964759
HEOPraHUYECKHUX BEILECTB
OKUCIUTEIILHO-
https://www.yaklass.ru/p/himija/11-
BOCCTAaHOBUTEIILHEIE ..
13 caxiuin. TToHstie o6 klass/khimiia-rastvorov-
peaKitii. 09.12.2026  7109506/elektroliticheskaia-dissotciatciia-
SJICKTPOJIN3C PaCIIaBOB 1 vodorodnyi-pokazatel-ph-rastvora-7048767
pacTBOpPOB COJIEH
MeTamisl, UX MOJI0XKCHIE
v .
14 B LICPHOITHECKOM CHCTEME https://resh.edu.ru/subject/lesson/5814/start/
XUMHUYECKUX AJIEMEHTOB /. 16.12.2026

. MeunneneeBa u




0COOEHHOCTH CTPOCHHUS
aroMoB. O0mme
(bu3uYecKue CBONCTBRA
METaJIOB

15

CIu1aBbI METAJIIOB.
DNEeKTPOXUMHUYECKUN P
HanpsHKEHUA METaJJIOB

23.12.2026

https://resh.edu.ru/subject/lesson/4961/start/

16

XHUMHU4YECKHE CBOMCTBA
Ba)KHEHIIIHUX METaJIIOB
(HaTpuii, Kanuii, KaJbIHH,
MarHui, aJJlOMHHUN) U UX
COCTUHEHUN

30.12.2026

https://resh.edu.ru/subject/lesson/5814/start/

17

XMMHUYECKUE CBOUCTBA
XpoMa, MEJU U UX
COCTUHECHUN

13.01.2027

https://resh.edu.ru/subject/lesson/3534/start/

18

XHUMHUYECKHE CBOMCTBA
IIMHKA, JKeJie3a U UX
COE€IUHEHUN

20.01.2027

https://resh.edu.ru/subject/lesson/3534/start/

19

[TpakTrueckas padota Ne
2. "Pemienue
AKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe
«MeTtamib»"

27.01.2027

20

Hewmeramiel, ux
MMOJIOKEHHUE B
[Tepuoauueckoii cucreme

XAMHUYECKUX 3JIEMEHTOB /1.

N. Menneneesa u
0COOEHHOCTH CTPOCHHUS

03.02.2027

https://resh.edu.ru/subject/lesson/5939/start/




aTOMOB

DusnvyecKue CBONCTBA
HEMETAJIIIOB. AJIOTPONHS

21
HEMETaJIOB (Ha IpuMepe 10.02.2027
KHCJIOPO/JIa, CEPHI,
docdopa u yraeponaa)
XUMUYeCKHEe CBOMCTBA https://www.yaklass.ru/p/himija/11-

22 rajoreHoB, CEpbl U UX 17.02.2007 klass/kharakteristika-nemetallov-
COCIMHEHMH T 7269055/nemetally-viia-gruppy-7265030
XUMUYeCKHEe CBOMCTBA https://www.yaklass.ru/p/himija/11-

23 azoTta, ¢pocdopa u ux 24.02.2027 klass/kharakteristika-nemetallov-
COCTUHEHUN T 7269055/nemetally-via-gruppy-7265029
XUMUYEeCKHEe CBOMCTBA https://www.yaklass.ru/p/himija/11-

24 yIJIepoJia, KpeMHUS U UX 03.03.2027 klass/kharakteristika-nemetallov-
COCTUHEHUN T 7269055/nemetally-iva-gruppy-7265027
[IpuMeHeHne Ba)KHEUIINX https://www.yaklass.ru/p/himija/11-

25 HEMETAJIJIOB M UX 10.03.2027 klass/khimiia-i-zhizn-7285128/printcipy-
coeIMHEHNH R khimicheskogo-proizvodstva-7279412
O06001menue u
CHCTeMaTHu3aIus 3HaHUM
no TeMe «HemeTaminy.

2 Brruncnenus o
YPaBHEHUAM XUMUYECKUX 17.03.2027
peakuuii u
TEPMOXUMUYECKUE
pacy€ThI
[TpakTuyeckas pabora Ne

27 3. «Pemrenue

«Hetient 24.03.2027

SKCIICPUMCHTAJIBHBIX




3a7a4 1o TEMeE
"HemeTtamas!'"»

28

KonrponsHas padora no
TeMaM «MeTayuibl» U
«HemeTamibs»

07.04.2027

29

Heoprannueckue u
OpraHMYecKHe KUCIIOTHI.
Heoprannueckue u
OpPraHUYECKHUE OCHOBAHUS

14.04.2027

30

AmMdoTtepHbIe
HEOpraHW4YeCcKue u
OpraHN4ecKue
COCIMHCHMS.
I'eneTnyeckas CBA3b
HEOPraHUYEeCKUX U
OpraHUYECKUX BELIECTB

21.04.2027

https://resh.edu.ru/subject/lesson/4960/start/

31

[TpomexxkyTouHas
arrecrauus. torosas
KOHTpOJIbHast paboTa

28.04.2027

32

Ponpb xumun B
o0ecrnieueHnun
3KOJIOTUYECKOM,
SHEPreTUYECKON U
MHIIEBON OE30I1aCHOCTH,
Pa3BUTUU MEAWIIVHEI.
[IpencraBnenus 06 oOmUX
HAyYHBIX TPUHIIUIIAX
MIPOMBIIIJIEHHOTO
MOJTYYECHUS BAXKHEHUIITUX

05.05.2027

https://resh.edu.ru/subject/lesson/3504/start/

https://resh.edu.ru/subject/lesson/3504/start/




BEIIICCTB
UenoBek B MUpE BEIIECTB https://resh.edu.ru/subject/lesson/3514/start/
33 1
U MaTepUaloB 12.05.2027
X
34 q;?gg:;; SHROpOBEE 1 19.05.2027 https://resh.edu.ru/subject/lesson/3504/start/
OBILEE KOJIMYECTBO

YACOB 110 ITPOTPAMME

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KIIACC

Kon
NpoBepPsSieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

1

TeopeTnueckne OCHOBBI OPraHU4ECKONH XUMHH

1.1

ChopmMupoBaHHOCTh TPEACTABICHUN O XUMHUYECKOW COCTaBIISIOMICH
€CTECTBEHHOHAYYHOM KapTUHbBl MHUpPa, POJM XUMHUHA B TO3HAHUU
SBJIIGHUN TpUPONbI, B (POPMHUPOBAHUU MBIIUICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAJIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
pelIeHrsT TPAKTHYECKUX 3aJad U OSKOJIOTHYEeCKH OOOCHOBAHHOTO

OTHOILEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpesie

1.2

Brnanenne cucremMoil XUMHUYECKMX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOIIOJIararonIne MIOHSATHUS (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIpHBIA OOBEM, YIIEpOAHBINH CKEJeT,
GyHKIIMOHANBHAS ~ TpyINna,  paadkal,  H30MepHsi,  H30MEpHI,
TOMOJIOTUYECKUM psAZl, TOMOJIOTH, YIJIEBOJOPOAbL, KHUCIOPOIA- H
a30TcojepKallie COEAUHEHMs, OMOJIOTMYeCKd AaKTUBHBIE BEIIECTBA
(yrmeBonpl, KUpBI, OCJIKH), MOHOMEp, MOJIMMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs1); TEOPUHM M 3aKOHBI (Teopus
XMMHMUYECKOTO CTPOEHMsI opraHudeckux BeniectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMHUH, (PAKTOJIOTHYECKHE
CBEICHHMS O CBOWMCTBAaX, COCTaBe, TONyYeHUHM U OE30MacHOM
WCIONBb30BAHUM BAXHEHIIMX HEOPraHMYECKUX M  OPraHuYeCcKuX

BCIIICCTB B 6I>ITy u HpaKTI/I“IeCKOI\/'I JACATCIIBHOCTH YCJIOBCKA

1.3

ChopMUpOBaHHOCTh YMEHHUU BBISBIISATH XapaKTEPHbIC TMPHU3HAKU
MOHATHM,  yCTaHaBIMBaThb  HMX  B3aUMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOILME TOHATHSA IIPU OINHMCAHWM COCTaBa, CTPOCHUA U

MPEBPALLECHUN OPTAaHUYECKUX COCIUHEHUIN

1.4

C(OPMHPOBAHHOCTh YMEHUH HCIOIB30BATh XUMUYECKYIO CHMBOJIHKY
JUISS COCTaBIICHUS. MOJEKYISPHBIX W CTPYKTYPHBIX (pa3BEPHYTOMA,
cokpamEéHHor) (opMyn OpraHMYECKUX BEIIECTB W YPaBHEHHIA
XUMHAYECKHX PEaKIUi, H3TOTaBIMBATh MOJICITH MOJIEKYJl OPTaHUIECKUX
BEIICCTB U MJUTIOCTPALMU WX XUMHYECKOTO M TPOCTPAHCTBEHHOTO

CTPOCHUS




1.5

ChopMupOBaHHOCT ~ YMEHHMH  yCTaHAaBIMBaTh  NPUHAJIEKHOCTh
HU3YUCHHBIX OPTraHUYCCKUX BCIICCTB IO HMX COCTABY U CTPOCHUIO K
ompeneaéHHOMY Kilaccy (Tpymme) COeAMHEHUH  (YIrJIeBOIOPOIBI,
KHCJIOPOA W a30TCOACp)KAIINE COSAMHEHUS, BBICOKOMOJICKYIISIPHBIE
COCI[I/IHGHI/IH), JaBaThb UM Ha3BaHUA 110 CHUCTEMAaTHUYCCKOU

HomeHknarype (IUPAC)

1.5

ChopmupoBaHHOCTh YMEHHUSI ONPEACISATh BUABI XUMUYECKOU CBSI3H B

OpPraHUYECKUX COCTUHEHUSIX (OAMHAPHBIE U KPaTHbBIE)

1.6

ChopMUpOBaHHOCTh ~ yMEHHUS  NPHUMEHATH: TOJOXKEHHUS  TEOPUHU
CTpOCHHUs opraHuveckux BemiecTB A.M. ByriepoBa mis oObsiCHEHUSA
3aBUCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa U CTPOCHHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

YrieBoaopobl. Kucnopoaconepxaniue Hu a30TCoIepKalIne

OpraHn4CCKrUC COCIUHCHU. BBICOI(OMO.HGKyJI}IpHBIe COCOAUHCHUA

2.1

ChopmupoBaHHOCTh yMEHUW TPUBOAWTH TPHUBHAIBHBIC HA3BAHUSA
OTJIETIbHBIX OPraHUYECKHX BEIIECTB (ITHIJICH, MPOMWIEH, aleTUJICH,
ATUJICHTJIMKOJb, TIHIEPUH, (EeHod, GopMalbIerua, areTalbIerul,
MypaBbUHasl KHCJIOTA, YKCYCHas KHCJIOTa, OJICMHOBAas KHUCJOTAa,
CTeapuHOBAsl KHUCJIOTa, TJIIOKO3a, (PYKTO3a, KpaxMman, [eJUTI003a,

TJTUITHH)

2.2

ChopmupoBaHHOCTE yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bHSI/I‘{CCKI/Ie U XUMHUYCCKUC CBOﬁCTBa THUIINYHBIX HpeﬂCTaBI/ITCHCﬁ
pPa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIICCTB (METaH, 3TaH, STHIICH,
MpOMWIICH, anetuieH, OyraauweH-1,3, mermnOyraauen-1,3, OeH3o07,
METaHOJ, ATAHOJN, STUJICHIJIHNKOIb, TIHIEPUH, (EHON, areTambIeTu],
MypaBbUHAss U YKCyCHas KHCIJIOTBHI, IJIFOKO3a, Kpaxmall, LEeJLII0JIO03a,

AMUHOYKCYCHAs KHCIIOTA)
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ChopMUpOBaHHOCTh YMEHHS WIUTIOCTPUPOBATH TEHETUYECKYIO CBS3b
MEXIy  TUINWYHBIMU  IPEACTABUTEISAMU  PA3JIUYHBIX  KJIACCOB
OpPraHUYECKUX BEILIECTB YPAaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUECKUX

peaKIuii ¢ UCIIOIb30BAaHUEM CTPYKTYPHBIX (OPMYIT

24

CdhopMupoBaHHOCTD yMeHUs XapaKTepU30BaTh UCTOYHUKHU
YIIEBOAOPOAHOTO CHIPbs (HEPTh, MPUPOIHBIN T'a3, Yroib), CIOCOObI HX

nepepaboTKU U MPAKTHUECKOE MPUMEHEHHE MPOTYKTOB MepepadboTKu

XUMUS U )KU3Hb. PacuéThl

3.1

CdopMHUpOBaHHOCTH YMEHHI BIIAJIETh CHCTEMOM 3HAHUN 00 OCHOBHBIX

MCTOJax HAYYHOI'O IMO3HAaHHs, UCIIOJB3YEMBIX B XMMHU IIPU U3YUCHUHN




BEIIECTB W XHMMHYECKUX SBIICHUN (HaONMIo/leHWE, W3MEpEHHUeE,
JKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIOJIb30BATh CHUCTEMHbIE
XUMUYECKHE 3HAaHMUS I DPUHATUS PpElIEHUH B KOHKPETHBIX

KN3HCHHBIX CUTYyallUAX, CBA3AaHHBIX C BEINECCTBAMHA U UX IIPUMCHCHUEM

3.2

ChopMUPOBAaHHOCTh YMEHHU COONIOATh TpaBHJA IIOJb30BAHUS
XUMUYECKON TIOCYIOW M J1abOpaTOpHBIM OOOPYIOBAaHHEM, a TaKXKe
npaBuia oOpalieHus ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSMHU

110 BBIIIOJIHCHHIO Ha60paTOpHI:IX XUMHUYCCKUX OIIBITOB
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CdopmupoBaHHOCTH YMEHUI TUTAHUPOBATH U BBIMOJHATH XUMHUECKUAN
AKCIEPUMEHT (TPEBPAICHHS] OPraHMYECKUX BEIIECTB MPU HATPEBAHUH,
MOJTyYCHHE STUJICHA W U3yYCHHE €r0 CBOWCTB, KAUECTBEHHBIC PEaKIIUU
OpraHn4eCKuXx BCHICCTB, ACHATypalud GGHKOB Inpu HarpeBaHuu,
IBCTHBIC PCAKIUU 6GHKOB) B COOTBCTCTBHU C IIpaBUJIaMU TCXHUKH
0€301acHOCTH TIPH OOpaIlleHWH C BEIIECTBAMH U JIaOOpaTOPHBIM
000pyIOBaHUEM; MIPENICTABIISATh pe3yabTaThI XUMHYECKOTO
JKCIIepUMeHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOLIUX

peakiuii 1 GopMyIUPOBATH BBIBOIBI HA OCHOBE ITHX PE3yIbTaTOB

3.4

CdopmupoBaHHOCTH YMEHUI IPOBOAUTH BHIYUCICHUS M0 XUMHYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJYKTa PEeaklMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO

13 UCXOHBIX BEIIECTB WU MPOTYKTOB PEAKITUH)

3.5

CdopmMupoBaHHOCTH YMEHHI KPUTHYECKU AHAJIU3UPOBATH
XUMUYECKYI0 HMH(OpMAIHMIO, TOIY4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoit nHdopmaru, cetb IHTepHET U 1pyrue)

3.6

ChopmupoBaHHOCTE yMEHHUI COOMIOAATh MpaBWIA AKOJIOTHUYECKU
1[e1ecCO00pa3HOr0 TOBENCHUS B OBITY W TPYIOBOW AESITENTHLHOCTH B
LEJIAX COXPaHEHHUsI CBOErO 3J0pPOBbS M OKPYKAWOWIECH MNPUPOTHON
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JEHCTBUS Ha >KUBbIE OPraHU3MBI
onpeNeaEHHBIX OPraHUYECKUX BEIIECTB, TTOHUMAas CMBICT TOKa3aTess
[NJAK (npenenbHO AOMYCTUMOM  KOHIIGHTpALlMU), TIOSCHATH Ha
npuMepax crnocoObl YMEHBIIEHHS M TPEAOTBpAIllEHUS HUX BPEIHOTO

BOS,Z[GI\/'ICTBI/IH Ha OpraHusM 4€JIOBCKa

11 KITACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 0opa3oBaHus




pe3yjabTara

1

TeOpCTI/I‘ICCKI/Ie OCHOBBI XUMHH

1.1

Bnanenue cucreMoM XMMHMYECKMX 3HaHMH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIONIME  TMOHATUS  (XUMHUECKUH  3JIEMEHT,  aToM,
AIIEKTPOHHAst 000JI0YKa aTOMa, §-, p-, d-dJIEKTPOHHBIE OPOUTAIIN AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMHYECKasl CBSA3b, MOJIb, MOJIIpHAs Macca, MOJSPHBIN
00bEM, KpUCTAJUIMYECKas pemeérka, TUIbl XUMHYECKUX peakuui
(OKHCIHUTENBHO-BOCCTAHOBUTENBHbBIE, 3K30- U 3HIOTEPMUYECKHUE,
peaKkuuy MOHHOTO OOMEHa), PacTBOP, AJIEKTPOJHUTHI, HEIIEKTPOIUTHI,
JNEKTPOJINTUYECKAsT ~ JUCCOLMALUSA, OKUCIUTENIb, BOCCTAHOBUTEIND,
CKOpPOCTh XMMUYECKON pEakKliu, XUMHUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsl SJEKTPOJUTHYECKOM nucconuanmu, Ilepuoanueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XUMHHU, (PaKTOJIOTHUECKUE CBEICHHS O CBOMCTBAX,
COCTaBe, NOJYy4YeHMH U O€30MacHOM HCIHOJb30BAHUM BaKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY W MNPAKTUYECKOW IEATENbHOCTH

YCJIOBCKa

1.2

ChopMUpOBaHHOCTH YMEHHUH BBISBIATH XapakTepHbIE TNPHU3HAKU U
B3aMMOCBA3b M3YYCHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOIIUE
MOHATHS IIPU ONMCAHWM CTPOEHUS M CBOMCTB HEOPraHUYECKHX
BEIIECTB U HUX IPEBpAIICHUH; BBIABIATH B3aUMOCBSI3b XUMHUYECKHX
3HaHUHN c MIOHATUAMU u IIPEACTABJICHUAMU IpYrux

CCTCCTBCHHOHAYYHEBIX IIPEIMETOB

1.3

Brnanenue OCHOBHBIMH METOJaMHU HAy4YHOTO TIIO3HAHUSI BEIIECTB U
XUMHUYECKUX sABJIEHUN (HaOmiofeHue, W3MEpEeHHue, HKCIEePUMEHT,

MOJICIIUPOBAHNE)

1.4

ChopmupoBaHHOCTh YMEHUU OMNpEIENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHMHMUYECKUX JJIEMEHTOB B COEIUMHEHUSIX Pa3IMYHOIO
COCTaBa, BHJ  XUMHUYECKOM  CBsA3M  (KOBAJICHTHAsl,  HOHHAsi,
MeTaJlJIN4ecKasi, BOAOPOHAs) B COCIUHEHUSAX, THUI KPUCTAILTTUYECKON
pPEeMIETKH KOHKPETHOT'O BeEIllecTBa (aTOMHAsl, MOJIEKYJsIpHasi, MOHHAs,

MEeTaJJTnYecKas)

1.5

ChopmupoBaHHOCTh YMEHUN ONpEAEATh XapakTep Cpellbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COETUHEHUN

1.6

ChopMUpOBaHHOCTH ~ YMEHHMA  KJIACCU(PHUIMPOBATH  XMUMHUYECKHE
peakuuu Mo pa3InyHbIM MPU3HAKAM (YUCIy U COCTAaBY PEarupyroLnx

BEILIECTB, TEIUIOBOMY J(deKTy peakiuu, HW3MEHEHUIO CTereHen




OKHCIICHHS  JJIEMEHTOB,  OOpaTHMOCTH  pEaKLUHH,  y4aCTHUIO

KaTaJlu3aTopa)

1.7

ChopMUpOBaHHOCTH ~YMEHHMH  COCTaBIATh ypPaBHEHUS — peaKIHid
pPa3JIMYHBIX TUIIOB, IIOJHBIE M COKpALICHHBIE YPABHEHUs pEaKLMH
MOHHOTO0 OOMEHA, YUUTHIBAs YCJIOBUS, IPU KOTOPBIX 3TH PEaKIH HIyT

JI0 KOHIIA

1.8

ChopmupoBaHHOCTh YMEHUHN MPOBOJIUTH PEAKIUU, MMOATBEPKIAIOLINE
KaueCTBEHHBIM COCTaB  pPA3JIMYHBIX HEOPraHWYECKHUX  BEILECTB,
pacro3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOUIUE B BOJHBIX

pacTBOpax HEOPTaHUYECKUX BEIECTB

1.9

ChopmupoBaHHOCTh YMEHHI PaCKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX peakuuit IIOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO OajaHca 3TUX PeaKIHi

1.10

ChopmupoBaHHOCTh yMEHUU OOBSCHATH 3aBUCUMOCTb CKOPOCTH

XUMUYECKOH peakIuy OT Pa3InIHbIX (PaKTOPOB

1.11

ChopMHUpPOBAaHHOCT, YMEHUH  OOBSCHATH  XapakTep CMEHICHUS
XUMHUYCCKOI'O paBHOBCCHUSA B 3aBUCHMMOCTHU OT BHCIIHCTO BO3HCﬁCTBHH

(npunnun Jle [latense)

OOm1ast 1 HeOpraHUYeCcKasi XUMHS

2.1

CchopMupoBaHHOCTH yMEHHUH packpbiBaTh cMbich [lepuoandeckoro
3aKOHa A.N. Menneneena U JIEMOHCTPUPOBATh €ro

CUCTEMATU3HUPYIOIIYI0, OOBACHUTEIbHYIO M  NPOTHOCTHYECKYIO

byHKIIUU

2.2

CdopMHUpOBaHHOCTH YMEHHUI XapaKTePU30BaTh FJECKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1-4 mnepuonoB Ilepuoguyeckoit
cucTeMbl XuMuueckux diemeHToB J[.M. MeHnneneeBa, ucnoib3ys
MOHATUSA  «S-, p-, d-dTIEKTPOHHBIE OpPOUTATINY, <«OHEPTETHUYCCKUE
YPOBHH»,  OOBSICHATH  3aKOHOMEPHOCTH  HW3MEHEHHUS  CBOWCTB
XUMHUYECKUX 3FJIEMEHTOB M MX COEAMHEHUH MO MepuojaM U rpynmnam

[Tepuonnueckoit cucremsl xumuieckux 3neMmeHToB .M. Menneneesa

23

CdopmupoBaHHOCTh YMEHUU XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB Pa3IMYHBIX KIacCOB,
MOJATBEPXK/IATh  CYIIECTBOBAHME  TCHETHUYECKOW  CBSI3U  MEXIY
HEOPraHWYECKMMH  BEUIECTBAMH  C  [OMOIIBIO  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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ChopMUpOBaHHOCTH ~ YMEHMH  YCTAQHABIMBAaTh  MPUHAIICKHOCTD

HEOPraHUYECKUX BEIIECTB MO MX COCTaBY K ONPEACIEHHOMY KIIacCy




(rpymnme) coenMHEHU (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAIIBI,

OKCH[Ibl, OCHOBAHUS, KUCIIOTHI, aM(OTEPHBIEC TUIPOKCHUIBI, COIIH)

2.5

ChopmupoBaHHOCTh YMEHHI HCIOIB30BATh XUMHUUYECKYI0 CHMBOJUKY
JUIS  COCTaBlieHUS (OpMyN BEIIECTB W YpPaBHEHUH XUMHUYECKHX
peaknuii, cuctematndeckyto HoMeHkIaTypy (IUPAC) u TpuBuaabHbIC
Ha3BaHUsA OTJACIBbHBIX HEOPTaHWYECKHX BEIIeCTB (yrapHblii ras,
YIJIEKACHIBIA Ta3, aMMHaK, raméHas H3BECTb, Heram€Has HW3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTh YMEHUU XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHMYECKUX BEIICCTB Pa3IMYHBIX KIacCOB,
MOJTBEPXK/IAaTh  CYIIECTBOBAHME  TCHETHYECKOW  CBSI3M  MEXIY
HEOPTraHWYECKMMH  BEUIECTBAMH  C  [OMOIIBI0  ypaBHEHUN

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

ChopMupOBaHHOCTh YMEHUH IUIAHUPOBATH U BBIOJIHATh XUMUYECKUNA
IKCIIEPUMEHT (Pa3JIOKEHUE MEPOKCHAA BOJAOpPOJA B IMPHUCYTCTBUU
KaTaJn3aTopa, OINpPEAEICHHE CPEIbl PACTBOPOB BEHICCTB C ITOMOLIBIO
YHUBEPCAIFHOTO HMHAWKATOpA, BJIMSHHE pa3IWYHBIX (DAKTOPOB Ha
CKOPOCTb ~XMMHYECKON pEakUuH, peaklud HOHHOrO OOMEHa,
Ka4yecTBEHHbIC PEaKLUU Ha Cynb(dar-, kKapOOHAT- U XJIOPHI-aHUOHBI, HA
KaTHOH aMMOHHs, PCIICHHE OSKCIIEPUMEHTAIBHBIX 3a1ad IO TeMaM
«Metamms» U «HeMeramib») B COOTBETCTBUU C MPABHIAMHU TEXHHKH
0€30MacHOCTH MpH OOpaIIeHUH C BEIIECTBAMH M JIAOOPAaTOPHBIM
OGOpyZ[OBaHI/ICM; npCACTaBIATH PE3YJIbTAThI XUMHUYCCKOI'O
JKCIIepUMEHTa B (opMme 3amucH ypaBHEHHH COOTBETCTBYIOIINX

peakuuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyIbTaTOB

2.8

CoopMHUpOBaHHOCTE yMEHHH cOOMIONaTh MpaBHia IOJIH30BAHUS
XUMHUYECKON TMOCyIoi Hu Ja0opaTOpHbIM O0OpyIOBaHHEM, a TaKKe
npaBuiia oOpalieHus ¢ BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKLIUSAMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHYCCKHX OIIBITOB

2.9

ChopMupOBaHHOCTH ~ YMEHHMHA  XapaKTepU30BaTh  XMMHUYECKHE
MIPOLIECCHI, JIEXKAIINE B OCHOBE MPOMBIIIJIEHHOTO IOJIYyYEHUs CEpHOMU
KHCIIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTb MpEACTaBIECHUN 00
Oo0ImMX HAyyHBIX MPUHOMIAX M  OKOJOTHYECKHUX  Ipodiiemax

XUMHUYCCKOI'O MPOU3BOJACTBA

XUMUS U )KU3Hb. PacuéThbl

3.1

CpopMHUpPOBAHHOCTh TPEICTABICHUNH O XWMHYECKOW COCTaBJISIONICH

eCTeCTBCHHOHaY‘{HOﬁ KapTuHbl MHpaA, POJIM XUMHU B TO3HAHUHU




SBICHUM TPUPOJLI, B (HOPMHUPOBAHWHM MBIIIICHUS | KYJIbTYPHI
JTUYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOHN JUIs
pelieHus] TPAKTUYECKUX 3a7ad M IKOJOTUYECKH OOOCHOBAHHOTO

OTHOILEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpesie

3.2

CdhopMupoBaHHOCTB YMEHUU KPUTHUYECKH AHAJIN3UPOBATh
XUMHUYECKYI0 HMH(POpPMAIUIO, MOIYy4aeMyl0 HU3 pPa3HbIX HCTOYHUKOB

(cpeacTBa MaccoBO KOMMYHHMKAIUH, ceTh VIHTEpHET U Ipyrue)
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CdopmupoBaHHOCTE yMEHHI COONIOJATh TIPaBUIA 3KOJIOTUYCCKU
11€J1eCO00pa3HOro MOBEAEHUs B OBITY M TPYHAOBOH JAEATENBHOCTH B
LEIAX COXPAaHEHMUS CBOETO 310POBbs M OKPYXKAIOLICH NPUPOIHOU

CpeIbI
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OCOSHaBaTI: OITIACHOCTH BOBI[GﬁCTBHSI Ha JKUBBIC OpFaHI/ISMLI
ONpeAeNEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens 1K, nmoscHsITh
Ha IIpUMeEpax CrocoObl YMEHBIICHUS W MPEAOTBPAIICHUSI UX BPEIHOTO

BOSHCﬁCTBHH Ha OpraHus3M 4CJIOBCKa

3.5

CdhopMupoBaHHOCTB yMEHUI MIPOBOJIUTH BBIYMCIICHUS c
HCIOJIb30BAHUEM IOHSTHUS «MaccoBasl J10JI1 BEIECTBA B PacTBOPE»,
OOBEMHBIX OTHOLICHWH Ta30B NpPH XUMHYECKUX PEaKIUSAX, MAaccChl
BellecTBa WiM 00bEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00BEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMU BEILECTB,
TeIIoBoro 3((dexra peaku Ha OCHOBE 3aKOHOB COXPAaHEHHSI MacChl

BEIIECTB, IPEBPAILIEHUS U COXPAaHEHUS SHEPTHU




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUA

1

TeopeTnyeckne OCHOBBI OPraHMYECKONW XUMHH

1.1

[Ipenmer opranuyeckoil XUMHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUEHHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepuaioB. Teopusi CTPOCHHS OPTraHUYECKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MOJOXKEHHS

1.2

CtpykTypHble (OPMYJIBI OpPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpUS.
XuMHYecKasl CBs3b B OPraHUYECKUX COCIUHEHUAX — OJMHApPHBIE U KpAaTHbIE

cs3u. [Ipencrasienue o kiaccupuKauy OpraHndecKUX BELIECTB

1.3

Homenkinatypa opraHuueckux COeAMHEHUM (cucTeMaThdeckasi) U TPUBHAJIbHbBIC

Ha3BaHUS Ba)KHEUIITHX HpeHCTaBHTCHCﬁ KJIaCCOB OPTraHNYCCKUX BCIICCTB

YrieBoaopoibl

2.1

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUM psii. MeTaH U 3TaH — IpocTeime
MPE/ICTaBUTENIN alIkaHOB: (uU3MUeckue M XHUMHUYECKHE CBOMCTBa (peakuuu

3aMCIICHUA U FOpeHI/ISI), HaXO0XJICHUC B IPUPOJLC, MMOJIYUYCHNUC U MPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUH pAn. OTWIEH W TPOMWIEH —
NPOCTEUIINE TPEACTAaBUTENN AaJKEHOB: (U3UYECKHEe M XHMHUYECKHE CBOHCTBA
(peakuuy TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS U

MOJIMMEPH3ALUH ), TOJTyYeHUE U IPUMEHEHNE
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Ankanuensl: Oyramuen-1,3 u MetunOyramueH-1,3: cTpoeHHE, BaKHEUITHE
XUMHUYECKHE CBOMCTBA (peakius moauMepusanun). [lomydeHne CHHTETHYIECKOTO

Kay4dyKa U pEe3UHbI
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AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYCCKUN PsiA. ATETHICH —
MPOCTEHIINY TPEICTAaBUTENb AJKHHOB: COCTaB, CTpoeHHe, (u3udeckue u
XMMHUYECKHE CBOWCTBA (pEakLUy THIPUPOBAHUS, TaJOr€HUPOBAHUS, THIpaTalluH,

TOpPEHMUsI ), TOJTy4E€HUE U IPUMEHEHHE

2.5

Apensl. beHzon: cocraB, cTpoeHHe, (U3MYECKHE WU XHUMHYECKHE CBOWMCTBA
(peakuuy rajJoreHMpOBaHUs U HUTPOBAHUSA), OJyYEHHE U IpUMEHEeHue. Toyor:
cocraB, CcTpoeHue, (u3nUeckne ¥  XHMHYECKHE CBOWCTBA  (peakiuu
raJIOrCHUPOBAHUA U HI/ITpOBaHI/IH), NOJIY4CHHUC W TMPUMCHCHUC. TokcuaHOCTH
apeHoB. ['eHeTHueckasi CBsI3b MEXAY YIJIEBOJOPOJAMH, NPUHAICKAIIUMHU K

Pa3IMYHBIM KiIacCcaM

2.6

[TpupoHbIE ICTOYHUKH YTIEBOAOPOIOB. [IpupoaHbIil Ta3 M OMyTHBIE HEDTIHBIC




ra3sl. Heg1p u e€ mpoucxoxaenue. CrnocoObl nmepepaboTku HEPTH: MEpEroHKa,
KPEKUHT (TepMHUECKUH, KaTanuTtudeckuit), nuponus. [IpomaykTsel mepepaboTku
He(TH, UX NPUMEHEHUE B INPOMBIIUIEHHOCTH W B ObITy. KaMeHHBIH yroiap u

MIPOIYKTHI €r0 IepepadoTKH

Kucnopoaconepkaniyue OpraHnIecKue COSMHCHHS

3.1

[IpenenbHbIe OJHOATOMHBIE CIUPTHI. METaHON U 3TAHO: CTPOEHHE, (PU3NUECKUE
U XHMHYECKHME  CBOWcTBa  (peakuMM C  aKTUBHBIMH  METaJUlaMH,
rajJjioreHOBOJIOPOJIaMHU, TOpPEHUE), MpUMEHEHHE. BoaopoJHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. JleMiCTBME METaHOJIa W ATaHOJA HA OPraHU3M 4YeJIOBEKa.
MHoroatoMHbI€ CUPTHI. ITUICHIVIUKOb U TIUIEPUH: CTPOCHUE, (PU3UUECKHE U
XUMUYECKHE CBOWCTBa (B3aUMOJEHCTBHE CO  IICJIOYHBIMU  METaJlIaMH,
KaueCTBEHHAsl peakilusi Ha MHOIOATOMHbIE CHHpTHI). JleiicTBUE Ha Opranusm

YCI0BCKa. HpI/IMeHeHI/IC TIIMHOEpHUHA U STUJICHITIUKOJIA

3.2

@®eHOM:  CTpOGHHE MOJIEKYNBI, (U3MYECKMe W XUMHUYECKHE CBOICTBA.

Toxcuunocts denona. [Ipumenenue penomna

3.3

Anpaerunpl ¥ KeToHbl. DopMabIeTrl, aleTadbJAeTU/l; CTPOCHHE, (HU3NIECKre 1
XUMUYECKAE CBOMCTBA (pEaklMM OKHMCIICHUS W BOCCTAHOBJICHUS, KaueCTBEHHBIC

peakuun), NoJy4eHue U IpUMEHEHUE

3.4

OAHOOCHOBHBIE TpeAebHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHAs U YKCyCHas
KHUCJIOTBI: CTPOCHUE, PU3HUECKUE U XUMHUYECKHE CBOICTBA (CBOMCTBA, 00LIMe IS
Kjlacca KHCJIOT, peakiuss 3STepuduKanuu), TNOJIYyYeHHe ¢ TMPUMEHEHHE.
CreapuHOBas M OJICMHOBAsI KUCJIOTHl KaK MPEICTaBUTENN BBICHINX KapOOHOBBIX

KHCIOT. MbIjla KaK COJIM BBICIITHX Kap6OHOBBIX KHCJIOT, UX MOIOIICC HeﬁCTBHe

3.5

Crnoxuble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupoB. [Ipumenenue xupoB. buonoruyeckas poib

KHUPOB

3.6

YrneBoabl: cocTaB, Kiaccu(pUKaIus yrieBoJoB (MOHO-, AH- U TOJIHCAXaPUIIBI).
I'moko3a — mpocTedmmii MOHOCaxapua: OCOOCHHOCTH CTPOCHHS MOJIEKYIIbI,
(dbu3HYecKre U XUMUYECKHEe CBOMCTBA (B3auMoaeiicTBre ¢ Tuapokcuom meau(ll),
OKHCJICHHE aMMHa4YHbIM pacTBopoM okcuaa cepeodpa(l), BoccTaHoBieHHE,
OpOXXKeHHE TIIIOKO3bl), HAXOXJECHUE B IPHPOJIE, NMPUMEHEHUE, OHOJIoTHYecKas
ponb. @otocuntes. Opykro3a Kak n3oMmep rIoKo3bl. Kpaxman u meironos3a Kak
npupoaHble noiumepbl. CTpoeHHe KpaxMmana M 1euiono3bl. dusnueckue u

XUMHUYECKHE CBOICTBA Kpaxmaia (TUIpoJIn3, KaYeCTBEHHAs PEaKIus C HOJAO0M)

A3oTcoiepKaIe OpraHuIecKie COSTMHCHUS

4.1

AMUHOKHUCIIOTHl Kak am¢oTepHble opraHuuyeckue coenuHeHus. dusuueckue u

XMMHMUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpuMepe TIiauiuHa). buonormueckoe




3HAYCHHUEC aMUHOKHUCJIOT. HGHTI/IIILI

4.2

benkn Kak mIpUPOAHBIE BBICOKOMOJEKYJSApHBIE coenuHeHus. IlepBuuHas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OeNKOB. XHWMHUYECKHUE CBOMCTBAa OEJIKOB:

THIPOJIN3, ICHATYpallisl, KAYeCTBCHHbBIE PEaKIIUK HA OEIKU

BBICOKOMOJIEKYIIAPHBIE COCITUHEHUS

5.1

OCHOBHbIE TOHATHS XUMHUHU BBICOKOMOJIEKYJSIDHBIX COEAMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJUMEPU3ALNH, CPEAHSISI MOJIEKYJIIpHas
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH —

noJmMepu3anusa U NOJIMKOHICHCAA

5.2

OKClIepUMEHTAIbHbIE METOJbl M3yYEHHUS BELIECTB U HUX [PEeBpaLICHU:
O3HaKOMJICHHE ¢ 00pasliaMu MPUPOJAHBIX M UCKYCCTBEHHBIX BOJIOKOH, MIACTMACC,

Kay4yykoB. [losrydeHre CHHTETHYECKOTO KaydyKa U PE3UHBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUA

1

TeOpCTI/I‘ICCKI/Ie OCHOBBI XUMHH

1.1

XUMHYECKUI 37IeMeHT. AToM. SImpo aToma, M30TOMBI. DJIEKTPOHHAsT 000JIOYKA.
DHepreTuveckre YpoBHHU, MOTYPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d-DJIEMEHTHI.
Oco0eHHOCTH pacrpeeNieHns dIEKTPOHOB M0 OpOUTANISIM B aTOMax JJIEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOHDUTYpALIUs aTOMOB

1.2

IIepnonnueckuit 3axoH u I[lepuoauyeckas cucrema XUMHUYECKUX 3J1eMeHTOB J[.1.
MenneneeBa. CBs3p nepuoanyeckoro 3akoHa M llepuoanueckoil cuctemsl
xuMHuueckux 3ieMeHToB .M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHMUYECKHX DJIEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX M CIOXHBIX BELIECTB IO TPYyNIaM M IMEPHOAAM.

3HaucHUE NEpUOANYCCKOr0 3aKOHA B PA3BUTHUU HAYKU

1.3

Crpoenue BemiectBa. XUMHUYECKass CBs3b. Buabl XHUMHUYECKOW  CBSI3HU
(koBajieHTHAsT HEMOJISIpHAsl M TOJspHas, HWOHHAs, MeTandeckas). VIoHBI:
KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAICHTHOW XMMHYECKOW CBS3H

(0OMEeHHBIN M TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b

1.4

BanenTtHoCcTh. DnekTpooTpuiaTeNnbHOCTh. CTENEHb OKUCIIEHUS

1.5

BemecTBa MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTBA. THIBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIICCTB OT THUNA KpUCTALIMYeCKOW pemeTku. [loHsATHE O AMCIEepCHBIX

cucremax. McrtuHHBIC T KOJIZIOMJHBIC paCTBOPEI. MaccoBas J0JIA BCIIECTBaA B




pacTtBope

1.6

Knaccudukanus Heopranndeckux coenuaeHnii. HoMeHknaTypa HeopraHn4ecKux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kiaccudukamms — XMMHYECKMX — peakuuil B
HEOpPraHUYECKONM M OPraHMYECKON XUMHUH. 3aKOH COXPAHEHHs MacChl BEILECTB,

3aKOH COXPaHEeHMsI U MPEBPALICHUS] SHEPTUU IPU XUMHUECKUX PEaKIMIX

1.8

CKopocCTh peakuuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMHU4Yeckoe paBHoBecue. DakTophl, BIMSIOIIUE HA

cocTosiHue xummuieckoro pasHoBecus. [Tpunuun Jle [llatense

1.10

OnexTponuTrueckas aucconuanus. CuiabHbIe W cia0dbie dnekTposnTthl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCIIAs, HEUTpalibHAs, ITIeJIOUHast. Peakiuy HOHHOTO

oOMeHa

1.11

OKMCIINTEJILHO-BOCCTAaHOBUTEIIbHEIE pcaknuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxenue HeMerauioB B lleproanyeckoi cucreMe XUMMUYECKUX
anementoB J[.M. MenzaeneeBa 1 0COOCHHOCTH CTpoeHHs aToMOB. Duznyeckue

CBOMCTBAa HEMETAJJIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOaa, CEPHI,

dbocdopa u yriepona)

2.2

XHWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a30Ta,
dbochopa, yrimepoma W KpEeMHHs) M HX  COeAUMHEHUH  (OKCHIOB,
KHCIIOPOJICOACPKAIMX ~ KHUCIOT, BOJOPOAHBIX coenuHeHuil). IlpumeHenue

Ba)KHEUINX HEMETAJJIOB U UX COSAUHEHUN

23

Meramnsl. Ilonoxenune meramwioB B Ilepuogudeckod cucreMe XUMUYECKUX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOSHHUS DJICKTPOHHBIX 000JOYEK
aToMoB MeTaiuioB. OOmue duzndeckue cBocTBa MeTaiioB. CrilaBbl METAIIIOB.

DNEKTPOXUMHYECKUN psijl HAIIPSHKEHUH METalJIoB

24

XWMHYECKHE CBOMCTBA BAKHEHIIMX METAJUIOB (HATPUM, KalHi, KaJbIUH,
MarHuii, aJTIOMUHHHA, ITUHK, XpPOM, Kele30, MeIb) U HX coeauHeHwid. OOuue

CITOCOOBI MOJIYYCHHU MCTAJJIOB. HpI/IMeHeHI/Ie MCTAJ1IJIOB B 6bITy U TCXHHUKE

2.5

I'eneTnueckas CBSI3b HCOPTaHUYCCKUX BCUICCTB, NPUHAMICKAIIUX K PA3JIUNIHBIM

KjaccaM

XUMUS U )KU3Hb

3.1

Ponp xuMum B 00ecCleYeHHH 3KOJOTUYECKOW, SHEPreTUYEeCKOW W THIINEBOI
0€30MacHOCTH, pa3BUTUU MeAULUHBL. [loHATHE O Hay4YHBIX MeTOoJaX MO3HAHHS

BEIIIECTB U XUMUUYECKHUX PEAKIIUM

3.2

[IpencraBienust 06 OOMIKMX HAYYHBIX NMPUHIMNAX MPOMBIIUIEHHOTO MOJYYEHHS




BOXHEHIIMX BelIECTB. UenoBEK B MHUpPE BELIECTB U MATEPHAJIOB: BAKHEUIIHNE
CTPOMUTENBHBIE MaTepUalibl, KOHCTPYKUHOHHBIE MAaTEpHUANIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuajibl Uil AJIEKTPOHUKH, HAaHOMATEpHAJIbl, OPTaHUYECKHE U

MUHEpaJbHbIC YI00pEHUs

3.3

XuMusi W 300pOBbE UEJOBEKAa: MpaBuUjia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
[pernapaToB, MpaBuiia 6€30MacHOr0 UCIIOIB30BAHUS MIPEMapaToB OBITOBOM XUMUU

B ITIOBCEIHEBHOU KU3HU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus. 10 knacc. I'abpuensna O.C., Octpoymon N.I'., Cnaakos C.A.
AxrmmonepHoe o6mectBo «M3aatenbetBo «lIpocBemenuer
* Xumus. 11 xmacc. 'a6puensa O.C., Octpoymon W.I'., Cnankos C.A.

Axunonepnoe o6mectso «M3narensctBo «IIpocsemenne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



KoHTpo/1bHO-U3MepuTe/IbHbIEe MATEPUAJIbI VI IPOBEeHUs MPOMeKYTOYHOM
arrecranum mo xumuu 3a kypce 10 kaacca B gopme BIIP

Ha3naueHue BCepoOCCHIICKOM MPOBEPOYHON PadOThI

Bcepoccuiickue npoepounsie padotsl (BIIP) mpoBoasTcs B 1ensx OCyIeCTBICHUS
MOHHMTOPUHTAa YpPOBHS M KadyecTBa TMOJATOTOBKM OOYYArOIIUXCS B COOTBETCTBUU C
TpeOOBaHUSIMU ~ (PefiepalibHBIX TOCYIAPCTBEHHBIX 00pa30BaTeIbHBIX CTAaHAAPTOB H
benepaabHBIX OCHOBHBIX 0011€00pa30BaTeIbHBIX IPOTPAMM.

Haznauenne BIIP no yue6HOMYy mpenMery «XuMuUS» — OLEHUTh KauecTBO
001eo0pa3oBaTebHON MOATOTOBKH OOydaromuxcsi 10 KJ1accoB B COOTBETCTBHUH C
TpeOoBaHUSIMU  (PelepalIbHOTO TOCYAapCTBEHHOTO 0Opa30BaTENbHOTO CTaHAapTa
cpennero obmero odpaszoBanus (PI'OC COO) u deaepanbHON 00pa3zoBATEIHHON
nmporpaMmsbl cpeaHero ooiero oopazosanus (OOIT COO).

OOpaszoBaTenbHble OpPraHU3alMyd MPU peau3alid  UMEIIIUX TOCYJapCTBEHHYIO
aKKpeIuTaluio 00pa3oBaTeNbHBIX MPOrpaMM CpEIHEro oluiero ooOpa3oBaHUs,
BKroyaroT npoBegeHue BIIP B pacnucanume ydeOHbIX 3aHsTuil. OOpa3zoBaTelibHbBIC
OpraHu3alMid MOTYT MCHOJb30BaTh MPOBEPOYHBIE PAOOTHI ISl TEKYLIErO KOHTPOJIS
yCHEeBAEMOCTH U MPOMEKYTOUHOM aTTecTallid OOy4aroIInXcsl, IPOBOJIMMBIX B paMKax
peanu3auuu 00pa3oBaTENIbHON NPOTPAMMBI.

Pesynbrater BIIP MoryT ObITh MCHOJB30BaHBl 0Opa30BATENbHBIMU OPTaHU3ALMSIMHU
IUIS  COBEPILEHCTBOBAHUS METOJUKU IMPENOJaBaHUsl y4yeOHBIX MPEIMETOB, a
MYHUIIUTIAJIGHBIMU ~ OpTaHaMH  yTPABICHHUS  0Opa30BaHUEM W PETHOHATHLHBIMU
OpraHaMy  MCIHOJIHUTEJIBHOM  BJIACTH, OCYLIECTBISIOIIKMMH  TOCYJAapCTBEHHOE
ynpaBieHne B chepe oOpazoBaHus, IS aHAIM3a TEKYMIETO  COCTOSIHUS
MYHUIIUTIAJBHBIX W PETHOHANBHBIX  CHUCTEM  OoOpa3oBaHus U (pOpMUPOBAHUS
IpOrpaMM UX Pa3BUTHSA.

He npenycMoTpeHO UCIONIb30BAaHUE PE3YNIHTATOB MPOBEPOUHBIX PAOOT ISl OLEHKH
NESATEIbHOCTH TEJAaroru4eckux pabOTHUKOB, 00pa30BaTeNIbHBIX  OpraHu3alui,
MYHULATAIBHBIX OpraHoB yIpaBJEHUs 00pa3oBaHMEM M PErHOHAJIbHBIX
OpraHOB UCHOJHUTEIBHON BIACTH, OCYIIECTBIISIIOIINX TOCYJaPCTBEHHOE YIIPABJICHUE B
chepe 0OpazoBaHuUsL.

Tabuua pacnpenesieHus 3a1aHUI
110 OCHOBHBIM COJePKATEeIbHBIM 0JIOKaM Kypca XMMHHU

CoaeprkaresbHble 0JIOKH Kypca XUMHH KonunuyectBo 3apannii
TeopeTnyeckre OCHOBBI OPraHUYECKO XUMUU 3
Opranudeckast XuMus 9
Metoapl  MO3HaHWST B XMMHU. OKCIIEPUMEHTAJIBHBIE OCHOBBI 4
XUMUU. XUMUS U KU3Hb. PacueTHele 3a1aun

UTOIo 16

Koandukarop mnposepsieMbIX 3JIEeMEHTOB COJEpP:KaHUSI W TPeOOBaHMU K
YPOBHIO NOJATOTOBKHU 00y4al0IIUXCH

KomudukaTtop  mpoBepseMbIx  SJIEMEHTOB  COIEpXKaHUS W TpeOOBaHUN K
YPOBHIO TMOATOTOBKHM oOOydatommuxcss 10 KiIaccoB mo y4eOHOMY MpeaMeTy
«Xumus» cHOpMHpPOBaH C HCIOJIB30BAaHUEM YHHBEPCAIBHOTO KOIU(pUKATOpa



pacmpeieieHHBIX M0 KJIaccaM MPOBEPSEMBbIX TPeOOBAHHA K pe3yibTaTaM OCBOCHHSI
OCHOBHOM 00pa30BaTeIbHON IPOrPaMMBbI CPETHETO 00IIero 00pa3oBaHUs U SJIEMEHTOB
cojiep>KaHus 10 XUMHUHU (0a30BBIM YpOBEHB), pa3pabOTaHHOTO HA OCHOBE TpeOOBaHMI
dI'OC COO u ®OIT COO.

B Tabnuite 1 mpuBeeH nepedeHn MPOBEPSIEMBIX JIEMEHTOB COJEPIKAHUSI.

TaOmura 1

Kon IIpoBepsiemble 3JIeMEHTBI COACPKAHUSA

1 [TeopeTrHveckue OCHOBBHI OPraHUYECKON XUMUM

1.1 [[Ipeamer opraHUYecKOl XMMHUH: €€ BOSHUKHOBEHHE, pa3BUTHE U 3HAUYECHUE B MOJIYYCHUU
HOBBIX BEILECTB U MaTepuanoB. Teopus CTpPOEHUS OPraHMYeCKUX coeauHeHH A.M.
byTiepoBa, ee OCHOBHBIE MTOJIOKEHHUS
1.2 (CtpykTypHble (GOpMYJIBI OPraHUYECKUX BeliecTB. ['omomorus, nusomMepus. XuMU4YeCcKas
CBSI3b B OPraHUYECKUX COCIMHEHMSIX — OJMHApHbIE U KpaTHble cBs3u. [IpencraBinenue o
KJaccu(UKAIMN OPTaHUYECKUX BEIECTB
1.3 [HomeHkmaTypa OpraHMuecKuX COSTUHEHUH (CHCTEMATHIeCKasi) M TPUBUAIBHBIC Ha3BAaHUS
BAKHEHIINX MPEICTABUTEIEH KJIACCOB OPraHUYECKHUX BEILECTB

2 [¥raeBoaopoasl
2.1 |AnKaHbBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHI psiA. MeraH M 3TaH — mpocTeiiune
MPEICTAaBUTENIN AJIKAHOB: (PU3NYECKUE U XHMMHUYECKHE CBOMICTBa (peakiMH 3aMelIeHHs
Y TOPEHHUs), HAXOKEHUE B IPUPOJE, TOJIYYEHUE U IPUMEHEHUE
2.2 |AJKEHBI: COCTAaB U CTPOCHUE, TOMOJIOTHUECKHUH Psll. DTHIICH U MPONHICH — MIPOCTEHIINE
MpPEeCTaBUTENN ANKCHOB: (PU3NUYECKNE U XUMHUECKUE CBOMCTBA (PeaKLUu TUAPUPOBAHMS,
raJOreHUPOBAHUS], TUAPATAILINH, OKUCIICHHS M TOJMMEPU3ALINH ), TOJTY4YEeHHE U IPUMEHEHUE
2.3 |Ankanuensl: OyramueH-1,3 u metunOyTaaues-1,3: ctpoeHne, BaXKHEHIITNE XUMHUYECKUE
cBoiicTBa (peakuus nonuMepusanun). [lonyueHne CHHTETHYECKOTO KaydyKa U pe3HHBI
2.4  |ANKMHBL: COCTaB M OCOOEHHOCTHU CTPOEHHSI, TOMOJIOTHUYECKHH PsiJl. ATIETUIIEH — MPOCTEHILIIIA
MpeICTaBUTEIb ATKMHOB: COCTaB, CTPOEHHE, (PU3NUecKue 1 XMMUYECKHE CBOMCTBA (peakiuu
CUAPUPOBAHUS, TaJIOT€HUPOBAHMS, THIpATAllUU, TOPEHUS ), OJyUYEeHUE U IPUMEHEHUE
2.5 |Apensl. benszon: cocrtaB, cTpoeHue, (U3MUECKHE U XUMHUYECKHE CBOICTBa (peakuuu
raJIOr€HUPOBAHUS U HUTPOBAHUS), MOIY4YEHUE U MpuMeHeHue. Toyon: cocTas, CTPOCHHE,
(u3uueckne W XUMHUYECKHE CBOMCTBAa (peakiuH TaJOreHUPOBAaHHS U HHUTPOBAHUA),
MOJIydeHUE W MpUMEHEHHE. TOKCMYHOCTh apeHoB. ['eHeThueckas CBsI3b MEXIY
YTJIEBOIOPOAAMM, IPUHAJUIEKAIIUMHU K Pa3JINYHBIM KJlaccam
2.6 [IpupoaHble UCTOYHHKH YIiIeBOAOPOAOB. IIpupoaHblil ra3 u momyTHbIEe He(TIHBIC Ta3bI.
Hedts u ee mpoucxoxnenue. CrocoObl mnepepadOTKM HEPTHU: MEperoHka, KPEKHHT
(TEpMUYECKHA, KaTATUTUYECKUH ), Tuposu3. [IpoaykTel mepepaboTku HedTH, UX TIPUMEHEHHE
B IPOMBINIIEHHOCTH U ObITy. KaMeHHBIN yroiib M MPOAYKTHI €ro nepepaboTKu

3 [Kucjopojacoaep:kamue OpraHudecKue coenHeHust
3.1 [penenbHble OAHOATOMHBIC CHUPTHL. METaHOJN M 3TaHON: CTPOCHHE, (PHU3HUECKUE U
XUMHUYECKHE CBOMCTBa (peakuMM C aKTHUBHBIMU MeTajllaMHu, TaJOr€HOBOJOpOJIaMH,
ropeHue), npuMeHeHue. BonopoaHele CBA3M MeXAy MoOJeKyjJamMu crnuptos. JlelicTBue
METaHOJa ¥ 3TaHOoJIa Ha OpraHu3M 4esloBeKa. MHOroaroMHble CIUPTHI. DTHUIICHIVIMKOIb U
[JIMLEPUH: CTpoeHue, (U3MYecKue M XHUMHYECKHe CBOWCTBAa (B3aUMOJEHCTBUE CO
MICIOYHBIMH METaJUIaMM, KAyeCTBEHHAs peaklMsi Ha MHOTOAaTOMHBIE CIHPTHI).
/lefictBue Ha opraHusm 4desnoBeka. [IpumeHeHne rmnepruHa U STHICHTIIUKOJIA
3.2 (@eHon: cTpoeHHE MOJEKYJbI, (PU3MUECKUE U XUMHUYECKHE CBOMCTBA. TOKCHUHOCTH
(denona. [Ipumenenne geHosna
3.3 |Ampnmerumbl W KeToHbl. Dopmanmbaerun, aneTaNbACTHA: CTpOeHHE, (U3HUYECKUE
M XMMHMUYECKHE CBOMCTBA (pEakUMM OKHMCIEHUS U BOCCTAHOBJICHMSI, KaueCTBEHHBIC
[peaKum), NoJy4eHUe U IPUMEHEHNE




3.4 (OnIHOOCHOBHBIE IpeJiEbHbIE KAPOOHOBBIE KUCIOThI. MypaBbHHAs M YKCYCHasl KMCIIOTBI:
cTpoeHue, pu3nueckre U XMMHUYECKHUE CBOMCTBA (CBOMCTBA, OOIIME IJIsl Kjiacca KUCIIOT,
peakuus sTepuduKanum), MoidydyeHHe U mnpuMeHeHue. CTeapuHOBas M OJCHHOBAs
KHCJIOTHl KaK NPEACTaBUTENN BBICIIMX KapOOHOBBIX KMCJIOT. MpbUIa Kak COJHM BBICIIUX
KapOOHOBBIX KHCJIOT, MX MOIOIIIEE IEHCTBHE
3.5 (CnoxHble 3¢UpHI KaK MPOU3BOJHBIC KAPOOHOBBIX KUCIOT. [ Mapon3 CIOKHBIX 3(pUPOB.
DKupsl. I'naponus sxupos. ITpumeneHne xupoB. buosorndyeckas posib )KUpOB
3.6 |YrieBoasl: cOCTaB, KJIacCCU(UKAIIMS YTIEBOJAOB (MOHO-, IU- U MONKcaxapusl). [ moko3a —
MPOCTENILINI MOHOCaXapy/l: OCOOEHHOCTH CTPOSHUSI MOJIEKYIIbI, QU3MUECKUE U XUMHUECKUE
cBOMcTBa (B3anMojeiicTBre ¢ ruapokcuaomM Meau(ll), okucnenne aMmMuayHbIM pacTBOPOM
okcuna cepedpa(l), BoccraHoBNIeHHE, OpOKEHHE TJIIOKO3bI), HAXOXJICHUE B IPHUPOIE,
npUMeHeHHue, Ouosiorndeckas poib. PorocuHTe3. Dpykroza Kak H30MEp IUIIOKO3bI.
Kpaxman u nemnono3a Kak NPUPOJHBIE MOJIUMEPBI, UX CTpoeHue. Dusndyeckue u
XMMHUYECKHE CBOMCTBA KpaxMasa (THAPOJIN3, KAUeCTBEHHAs PEAKIIMSI C HOJIOM)

4 |A30oTcoaepikaniue OpraHuyecKue coeuHeHust
4.1 |AMMHOKHUCIIOTBI KaK aM(OTepHbIe OpraHudecKue coeuHeHus. PU3ndecKue U XMMUYECKUe
CBOMCTBa aMUHOKHCIIOT (Ha IpuMepe IuuuHa). bronoruueckoe 3HadeHue aMUHOKHUCIIOT.
[lenrTuapl
4.2 |benku Kak IpUPOAHBIE BBICOKOMOJIEKYJISIpHBIE COeIMHEHHUs. [IepBruHas, BTopu4Has u
TPEeTUYHasl CTPYKTypa OeaKkoB. XMMHUYECKHE CBOMCTBA OEIIKOB: THAPOJIN3, IeHATypalus,
KayeCTBEHHbIE PEAKIIMY Ha OEIIKU

S |BbICOKOMOJIEKYJISIPHBIE COCIMHECHUSA
5.1 |OcHOBHBIE NOHSTHUSI XUMHHM BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb NOJIMMEPHU3ALMH, CPENHAS MOJIEKysipHas Macca. OCHOBHBIC
METO/IbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSMHEHNH — TOJIMMEPU3ALIUSL M ITOJIMKOHICHCALUS
5.2 [DkcnepUMeHTaJIbHbIE METO/bI N3YUEHHUS BEIECTB U X IPEBPAILCHUN: 03HAKOMJIEHHE C
00pa3aMu IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc, kayuykoB. Ilomyuenue
CUHTETHYECKOTO KaydyKa W PE3UHBI

B rtabmune 2 mpuBeneH MEpEeYCHb  MPOBEPSAEMBIX  TPeOOBaHHMIA K
METaIpeIMETHBIM Pe3yJIbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON POTPaMMBI
CpemHero o0Iero oopa3oBaHus.

Tabmwura 2
Kon IIpoBepsiemble TpeOOBaHNSI K MeTANPEIMETHBIM Pe3yibTaTaM OCBOCHUS
NPOBEPSIEMOro OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl
TpeOOBaHUs cpeaHero o0ero oopa3zoBaHus
1 Ilo3HaBaTebHbIE YY /]

1.1 bazoevie nocuueckue oeiicmeus

1.1.1 'YcraHaBIMBaTh CYIIECTBEHHBIM IPU3HAK WM OCHOBAHMS [JIsl CpPaBHEHUS,
Kiaccuukammu u 0000IICHHS

1.1.2 BbISBIIST 3aKOHOMEPHOCTH U POTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSIX
1.1.3 Pa3BrBaTH KpeaTMBHOE MBIIUICHHE [TPU PEILICHNH XM3HEHHBIX MPoOIIeM

1.2 bazoevie uccneoosamenvckue oeiicmeust
1.2.1 OBnaseHne BHUJIAMU JACSATEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAHHUS, €ro

MHTEpIpEeTaluy, MpeoOpa3oBaHUI0 M TPUMEHEHHUIO B PA3IIMUHBIX YU€OHBIX
CUTyallUsX, B TOM YHCJIE IPU CO3/1aHUM YUYEOHBIX U COLIMAIBHBIX IPOEKTOB

1.2.2 DopMHpPOBAHKE HAYYHOI'O THUIIA MBILIUICHUS; BIIaICHUE HAYYHOU TEPMUHOJIOTHUEH,
KJIFOUEBBIMU ITOHATUSAMHU U METOAAMHU
1.23 BbIABISAT  IIPUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTb 3aaady,

BbIIBUTaTh TUIIOTE3Y €€ PELIEHUS], HAXOIUTh apIyMEHTBI JUIsl I0Ka3aTelbCTBa
CBOUX YTBEpXKJIEHUI, 3aJaBaTh NapaMeTpbl U KPUTEPUU PELICHUS

1.2.4 AHaJIN3UPOBATH MOJIYYEHHBIE B XO/I€ PELICHUS 3a7]aul PE3YJIbTaThl, KPUTHUECKU
OLICHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSAX




1.2.5

YMeTh NepeHOCHTh 3HAHUS B MO3HABATENbHYI0 M TPAKTUYECKYIO OO0IacTH
PKU3HCOACATCIIBHOCTH, HUHTCIPpHUPOBATH 3HAaHUA nu3 Pa3HBIX MNpCAMCTHBIX
oOJacTei, OCYIIECTBIATH IICJICHANIPABICHHBI TIOMCK TIEPEHOCa CPEJCTB
1 CIIOCOOOB JICCTBUS B TPO(PECCHOHAIBHYIO CPEY

1.2.6

[TposBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY TIOMCKY METOJIOB
pelIeHUs MPaKTUIECKUX 3a]ad, MPUMEHEHHIO Pa3IMYHBIX METO/OB ITO3HAHHS,
CTaBUTb W (opMymupoBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTEIBLHOM
JACATCIIBHOCTH U JXKU3HCHHBIX CHUTyallUsdX; CTaBUTb HpOGHCMLI n 3ajJga4u,
JOITYCKAIOIUC AJIbTCPHATUBHBIC PCIICHUSA; BBIIBUTATh HOBBIC UCH, IPCAJIAraTb
OpPUTHHAIBHBIC MTOIXOBI M PEIICHUS; pa3padaThIBaTh TUIAH PEIICHUS TPOOIEMBI
C YYCTOM aHaJin3a UMCIOIHNXCSA MATCPUAJIbHBIX U HEMATCPHUAJIbHBIX PCCYPCOB

1.3

Paboma c ungpopmayueii

1.3.1

BraneTs HaBbIKaMH MOTy4eHHUS MH(MOPMALUU U3 UCTOYHUKOB PA3HBIX THUIIOB;
CaMOCTOSITEJIBHO OCYILECTBIIAThH IMOUCK, aHAJIU3, CUCTEMATU3aLUI0 U UHTEPIIPE-
Tanyio HH(GOPMAIIH Pa3IMYHBIX BUJIOB M (JOPM NPEACTaBICHHUS

KommyHnukatuubie Y'Y /][

2.1

Oowenue

2.1.1

OCyIIECTBIISITh KOMMYHHKAIIMH BO BCeX cepax KU3HHU, BIAJACTh Pa3TMIHBIMU
crrocob0amu OOIIeHNS Y B3aUMOLENCTBUS

2.1.2

Pa3BepHyTO M JIOTUYHO H3JIaraThb CBOIO TOYKY 3pPEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB

PeryasituBubie YY ]

3.1

Camoopzauumu us

3.1.2

CaMOCTOATEIBLHO COCTABIIATH IUIAH PEHICHUs MTPOOJIEMBI C YIETOM HUMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATNOYTCHUN; JeIaTh OCO3HAHHBIN
BEIOOD, ApTYMEHTHUPOBATE €T0, OpaTh OTBETCTBEHHOCTH 3 PEIICHUE; OIIECHUBATh
MPUOOPETEHHBIN OIIBIT; CIIOCOOCTBOBATh (DOPMHUPOBAHUIO M MPOSIBIICHHUIO IITUPOKON
PPYAMIIMU B Pa3HBIX 001aCTAX 3HAHUN

3.2

Camokonmpono
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Bragets HaBBIKAMU MTO3HABATEBHON PEIICKCHH KaK OCO3HAHUS COBEPIIIAEMBIX
MEUCTBUA M MBICIUTEIBHBIX MPOIECCOB, WX PE3YJbTaTOB W OCHOBAHWM;
MCIIOJIb30BaTh NMPHUEMbl Pe(IEeKCUN U OLIEHKU CHTYallld, BBIOOpAa BEPHOTO
pelIeHus; yMETh OLIEHWBAaTh PUCKH U CBOEBPEMEHHO MPUHUMAThH PEHICHUs IO
MNX CHUXCHUIO

3.3

IMOUUOHAIbHBIE  UHmMeNNeKm, TIPEAnojaralommi  chOpMUPOBAHHOCTE:
CaMOper.HI/IpOBaHI/ISI, BKJIFOYAKOIICTO CaMOKOHTpOJII:, YMeHI/Ie HpI/IHI/IMaTB
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJICHHWE, CIOCOOHOCTh aqanTHPOBATHCS K AMO-
MUOHAJIBHBIM HU3MCHCHUAM U HpOHBHHTB FI/IGKOCTB, 6BITI> OTKpBITI:IM HOBOMy;
BHYTPCHHEH MOTHBAIIMH, BKJIIOUYAIOIICH CTPEMIJICHHE K JIOCTHIKEHUIO IIETH
158 ycnexy, OIITUMH3M, HMHHUIIMATUBHOCTD, YMGHI/IC HeﬁCTBOBaTB, HUCXOoad U3
CBOHX BO3MOKHOCTEH

B Tabnuue 3 mpuBeneH nepeueHb NPOBEPSIeMbIX MPEAMETHBIX PE3yJIbTaTOB OCBOCHHUS

OCHOBHOU

oOpa3oBaTenbHONl  MporpamMmbl  CpeaHero  obmiero  0Opa3oBaHUs

(cooTHECEHBI C METaNpeAMETHBIMU pE3yIbTaTaMu).

Tabnuma 3
Kon IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThl 0CBOCHUS OCHOBHOM Meranpen-
npose- o0pa3oBaTe/IbHON NPOrpaMMbl METHBbIH
psieMoro cpeaHero o01ero oopa3oBaHus pe3yjabTart
pe3yJbTara
1 TeopeTuyecKue 0CHOBBI OPraHUYeCKON XUMUM




1.1

ChopMHUpOBaHHOCTH TIPEJCTABICHUA O XMMUYECKONH COCTaBIISFOIICH
ECTECTBEHHO-HAyYHON KapTUHBI MUpPA, POJIM XUMHUU B IIO3HAHUU
SBIIGHUN TpUPOIbl, B (OPMUPOBAHUU MBILUICHUS U KYJIbTYpPbI
IMTUYHOCTH, €€ (YHKIIMOHATHHOW TPAaMOTHOCTH, HEOOXOIUMOM st
peIIeHus] MPAaKTUYECKUX 3a/lad U IKOJOTUYECKH OOOCHOBAHHOIO
OTHOILIEHUS K CBOEMY 37]0pPOBbIO U PUPOIHOM Cpefie

MII 1.2.6

1.2

BraneHue cuCTEMON XMUMHUYECKHMX 3HAHHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAtOIINE MOHSATHUSA (Monekymna, BaJICHTHOCTB,
PIEKTPOOTPULATEILHOCTD, CTENIEHb OKUCIIEHUS, XUMUUYECKasl CBA3b,
MOJIb, MOJIApHAsl Macca, MOJIIPHBIN 00bEeM, YIIEpOAHBIM CKemeT,
(GyHKIIMOHAIbHAS  TpYINa, pajuKail, HU30MEpUs, HU30MEpHI,
COMOJIOTUYECKHUM psii, TOMOJIOTH, YIIE€BOAOPOJAbI, KHCIOPOI- M
Q30TCOJEpIKAIlMEe  COCAMHEHMs,  OWOJIOTUYECKHM  AKTHUBHbBIE
BeliecTBa (YIJI€BOMABI, JKHUPBI, OCIKH), MOHOMEp, IOJHMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COETUHEHUS); TEOPUU
M 3aKOHBI (T€OpUs XUMUYECKOTO CTPOEHHUS OPraHMYECKUX BEILECTB
IA.M. BytnepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XUMUU;
(bakTONIOrMYECKUE CBEJIEHUSI O CBOMCTBAX, COCTaBe, MOJIYYCHUU U
0E30MMaCHOM HCITOJIb30BAHUN BAKHEUIIIMX HEOPTraHUYECKHX u
OpraHMYECKUX BEIIeCTB B OBITY U

MPAKTUYECKON JAESITETbHOCTH YeIOBEKa

MIT 1.2.3

1.3

ChopMHUPOBaHHOCTh YMEHUI: BBISBIATH XapaKTE€PHbIE NPU3HAKU
[OHATUM; YCTaHABIMBAaTh HX  B3aUMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME IMOHATHS IPU ONMCAHWM COCTaBa, CTPOCHUSA U
[IPEBPALLECHUI OPraHUYECKUX COSAUHEHUN

MIT 1.2.3

1.4

ChopMUPOBAaHHOCTH ~ YMEHHH  HCIOJNB30BAaTh  XUMHUYECKYIO
CUMBOJIMKY [UII COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BepHYTOH, COKpaIIeHHOW) (GOPMYJT OpPraHUYECKHX BEIIECTB U
YPAaBHEHUM XMMUYECKUX PEAKLMN, U3rOTaBIMBATh MOJEIH MOJIEKYII
OPraHUYECKUX BEIISCTB U WUTFOCTPAIIMUA HX XHUMHUYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOCHUS

MIT 1.2.3

1.5

ChopMHUpPOBaHHOCT YMEHHH YCTaHABIMBATh MPUHAUICKHOCTh U3Y-
[UCHHBIX OPraHUYCCKUX BCHICCTB IO UX COCTaBY U CTPOCHUIO K OITPC-
eJICHHOMY KJIacCy/TpyIiie COeAMHEHHH (YTIIeBOIOPOIBI, KUCIOPO U
A30TCONIEPIKAIINE COCIMHEHMUS, BHICOKOMOJICKYIISIPHBIE COCIMHEHMUS),
maBaTh UM Ha3BaHUA Mo cucreMaTrueckoil HomeHkiarype (IUPAC)

MII 1.1.1

1.6

CpopMHUpPOBAaHHOCTh YMEHHUS OINPEAETATh BHIBl XUMHUYECKOU
CBSI3U B OPTaHUYECKUX COCAUHEHUSAX (OAMHAPHBIE U KPATHbIE)

MIT 1.2.3

1.7

ChopMUPOBAaHHOCTh YMEHHUS TPHUMEHATH TOJIOKEHHUSI TEOPHU
CTpOEHUs oOpraHuyeckux BemectB A.M. byrtnepoa s
O6’b$ICHCHI/I$I 3aBHCHUMOCTH CBOMCTB BCIIECTB OT HUX COCTaBa H

MIT 1.2.3

CTPOCHU, 3aKOH COXpPaHCHHA MACCHI BEIICCTB

'YraeBomoponabl. Kuciaopojaconep:kamue U a30Tcoaep:Kamue op
coeqTnHeHns1. BLICOKOMOIEKY ISIpHbBIE COeTMHEHHSI

raHu4eCKue

2.1

ChopMUPOBAaHHOCTh YMEHHUS MPHBOJIUTH TPHUBHAILHBIC Ha3BAHUS
OTICIBHBIX OPraHMYECKUX BEHICCTB (3THJICH, TPOIMJIICH, alleTHIICH,
ATUJICHTIIUKOJb, TIHIEPHH, (EeHOoI, popMabaerul, aleTaabIeru/,
MypaBbHHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAs KHCIIOTa,
CTeapuHOBas KUCJIOTA, TIII0KO03a, PPYKTO3a, KpaxMal, IeJUTII03a,
CJTUIIAH)

MIT1.2.3
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ChopMUPOBAaHHOCTE YMEHHUSI XapaKTEPHU30BaTh COCTaB, CTPOCHUE,
(bu3nYecKne U XUMHYECKHE CBONCTBA THIMYHBIX MPEACTABUTEICH
Pa3IMYHBIX KJIACCOB OPraHUYCCKUX BEIISCTB (METaH, 3TaH, STUIICH,
MPOMUIICH, alleTUiIeH, OyragueH-1,3, metundyranuen- 1,3, 6enson,
METaHOJ,  O3TaHOJ,  ATHJICHIVIMKOJb,  TJIMIEPHH, deHon,
AreTanbIer U, MypaBbHHAS M YKCYCHAs KUCIIOTHI, TIIF0OK034,
Kpaxmall, IeJUTI0J103a, AMUHOYKCYCHAs KHCIIOTa)

MII 1.2.4

23

ChopMUPOBAaHHOCTh YMEHHS WLTIOCTPUPOBATh TI'E€HETUYECKYIO
CBSI3b MEXYy TUIHMYHBIMHU MPEICTABUTEISIMU PA3IMYHBIX KIIACCOB
OpraHMYECKUX BELIECTB YPABHEHMSMH COOTBETCTBYIOIUX XUMHU-
MECKUX peakluii C MCTIOIb30BaHUEM CTPYKTYPHBIX hopmyi

MIT 1.2.6

24

CchopMHPOBaHHOCTE YMEHHUSI XapaKTEPU30BATh WUCTOYHUKH
YTJICBOJIOPOAHOTO  ChIphsi  (HE(Th, NPUPOAHBIA Ta3, Yroiib),
CIocoObl  MX TepepaboTKu M TPaKTHYECKOe IPUMEHEHHE
MPOJIYKTOB MepepaboTKH

MIT 1.2.6

XHMHA ¥ KN3Hb. PacyeTnl

3.1

ChopMHpPOBAaHHOCT, YMEHHH: BIAACTh CHUCTEMON 3HAHUK 00
OCHOBHBIX MCTOAAX HAYYHOI'O0 IMMO3HAHUSA, UCIIOJIB3YCMbIX B XUMUU
NPy U3YyYCHHH BEIISCTB M XUMHYECKHX SIBJICHWH (HaOroneHue,
M3MEpPEHHE, SKCIIEPUMEHT, MOJICTHPOBAHNE); UCIIOB30BATh CHCTEM-
HbIC XMMHYECKHE 3HAHUS JUIS MPUHSITHS PEIICHUA B KOHKPETHBIX
PKU3HCHHBIX CHUTyallusdaX, CBIA3aHHBIX C BCIICCTBAMHU W HX
NpUMECHEHHEM

MIT1.2.3

32

ChopMHPOBAaHHOCTH YMEHHsI COOJIOAATh MpaBHa MOIb30BAHUS
XMMHUYECKON MOCYAO0H M J1abopaTOpHBIM 00OPYIOBAaHUEM, a TAKXKe
npaBuiia OOpAIIeHUs] ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYK-
I[IMSIMU 110 BBITIOJIHEHHIO JJA00PATOPHBIX XMMUYECKUX OIBITOB

MIT 3.1.1

3.3

ChopMUPOBAaHHOCTh YMCHHH IIJIAHUPOBATH M BBITIOJHATH XHMH-
MECKUH IKCIIEPUMEHT (ITPEBPALICHHSI OPTaHWMYECKUX BEIICCTB MPH
HarpeBaHWM, MOJyYCHHUE 3TUJICHA M U3yYCHHE €r0 CBOWCTB, KAYeCT-
BCHHBIC PEAKI[UM OPTaHMYCCKMX BEHICCTB, JCHATYPAIUS OCIIKOB MpU
HarpeBaHUH, IBETHBIC PEaKIMy OCJIKOB) B COOTBETCTBUU C MPaBH-
TaMu TEXHHUKH OE30MaCHOCTH TpPHU OOpAIIEHUH C BEIIECTBAMHU U
mabopaToOpHBEIM 000pYIOBAaHUEM, TIPEACTABIATh PE3YIbTaThl XUMHU-
MECKOTO IKCIIEPUMEHTa B (popMe 3amicu ypaBHEHHI COOTBETCTBY-
IOIUX PEaKIi W (OPMYJIUPOBATh BBIBOJBI HAa OCHOBE JTHX
pe3yabTaTOB

MIT 1.2.5;
1.2.6

3.4

ChopMHPOBAHHOCT, YMEHHS TPOBOJUTH BBIYHUCICHUS IO XHUMH-
MECKUM ypaBHEHHUSIM (Macchl, 00beMa, KOJUYECTBA HCXOJHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIUU 1O M3BECTHBIM Macce, 00beMy,
KOJUYECTBY OJHOTO M3 HCXOJHBIX BEHICCTB WM TIPOJYKTOB
[pEaKIum)

MII 1.2.7

3.5

CchopMHpPOBaHHOCTH YMEHUS  KPUTHYECKH  aHAIU3UPOBATH
XMMUYECKYI0 HH(POPMALHIO, OIY4aeMyI0 U3 Pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBoii nHGopmanuu, UHTepHET u 1pyrue)

MIT 1.3.3

3.6

ChopMHpPOBAHHOCTh YMEHHUM: COOJIIOIaTh MPaBHIa IKOJIOTHICCKU
11€J1€cO000pa3HOro MOBEACHUS B ObITY U TPYAOBOM J1€ATEIHHOCTH B
L[EJIIX COXPAHEHHUs CBOETrO 30POBbsl U OKPYXKAIOLIEH MPUPOAHOU
Cpe/bl; OCO3HABATh OMACHOCTh BO3JICMCTBUSI HA KUBBIE OpraHU3-
MbI ONpPENENICHHbIX OPraHMYECKUX BEIIECTB, IMOHUMAs CMBICI
nokazatenst [IJIK (mpenenbHO [HONMyCTHMMONM KOHIIEHTPALIMH);
MOSICHSITh HAa TMPUMEpPAx CIMOCOOBI YMEHBIICHHS] W TPEIOTBpa-
[ICHUSI UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M YeJIOBEeKa

MIT 3.2.2;
3.3

Pacnpenesienne 3a1aHuil MPOBEPOYHOH PadOTHI N0 MO3UIUSAM KoAU(pUKATOPA




B tabnuie 4 npencrapiena nHpopMaiys o pacrpeaeIeHUH 3aIJaHUi TI0 TIO3UIHASIM

Koaudukaropa.
Tabnuia 4
Ne [IpoBepsiemble 31eMeHTHI [[IpoBepsieMble peaMeTHBIE Kox [Ypo- | Makcu-
co/iepKaHUuA pe3yabTaThbl K3C/ [Benb | maib-
KT |cnox- | HbIi
HOCTH | 0aJL1 32
BBIIOJI-
HEHHe
3a1aHUSA
Yacrs 1
TEOPETUYECKHUE OCHOBbBI OPTAHUYECKOU XUMHUHU
1 [Knaccugukarms u (ChopMHPOBAaHHOCTH YMEHUH HcHoib- |1.2; b 2
HOMEHKJIATypa  OpIaHH- BOBaThb XMMHUYECKYIO CHUMBOJIMKY Juis |1.3
YECKUX COCIMHEHUN COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYK-
TYpHBIX (Ppa3BEPHYTOH, COKpAIICHHOM )
(opMyT OpraHMYecKUX BEIECTB U
YPAaBHEHUN XMMHYECKUX PEaKLHii,
yCTaHaBIUBAThH MIPUHAJIEKHOCTh
M3YYEHHBIX OPraHMYECKUX BELIECTB
0 HX COCTaBy M CTPOCHHUIO K
OTIpeIeTICHHOMY KJIAcCY/TpyIe COeIu-
HEHUH, 1aBaTh UM HA3BaHUS 110 CUCTE-
mMatnyeckor HoMeHkarype (IUPAC)
2 (OcHOBHBIE nojyoxenus: (CHopMUPOBAaHHOCTh yMeHHs mnpume- |1.1; b 2
TEOPUHU XUMHUYECKOTO HATh TOJOXKEHUSI TeopuHu crpoeHus (1.2
CTPOEHHMSI OpPraHMYECKUX [opraHudeckux Bemects A.M. byr-
coemuaeHnit  A.M. bByrt- [tepoBa mis 0ObSICHEHUS 3aBUCUMOCTH
nepoBa. YTJIEPOAHBIA CKe- [CBOMCTB BELIECTB OT MX COCTaBa H
JIET OpPraHUYEeCKOM MOJIe- CTPOCHHUsSI, 3aKOH COXPAHEHUS MaccChl
kynel. KpatHocTh XuMH- BemiecTB. CHOpMHPOBAHHOCTH YMEHUS
HUEeCKOM  CBSI3U. 3aBU- [ONPEACTATh BUIBI XUMUYECKON CBSI3U B
CUMOCTb  CBOMCTB  B€- [OpIaHUYECKMX COEIMHEHHUAX (OUHap-
[IECTB OT XHUMHUYECKOTrO [Hble U KpaTHble). Bianenue cucremoit
CTPOEHMsI MOJEKYNI. ['OMO- XMMMYECKUX 3HAHHUM, KOTOpas BKIIIO-
nmoru.  ['OMOJIOTMYECKUI [MaeT: OCHOBOIOJATAIONINE MMOHATHS —
psn. M3omepus U n30Mepbl M30MEpHsi, U30MEPBI, TOMOJIOIMYECKUI
P, TOMOJIOTH; TEOPUM MU 3aKOHBI —
TEOPHsI XUMUYECKOTO CTPOEHUS Opra-
HU4Yeckux BemecTB A.M. bytieposa
YI'JIEBOJOPO/bI. KUCJIOPOACOAEP KAIIME U  A3OTCOIEPKAIIHUE
OPITAHNUYECKHUE COEAUMHEHMUSA. BBICOKOMOJIEKYJIAPHBIE COEANHEHUSA




ATTKaHBI: COCTaB i
CTPOCHHE,  TOMOJIOTHYE-
ckuii psa. [IpencraBurenu
QIIKaHOB, UX (pU3HUECKUe U
XHMMHYCCKHE CBOICTBA,
HAXOXJICHHE B TMPHUPOJE,
MOJIydYCHHUE ¢ TPUMEHE-
HIIC

ChopMHpPOBAaHHOCT, YMEHHH Xapak-
TEepPU30BaTh COCTaB, CTPOCHHE, (PHU3U-
YeCKHEe M XMUMHYECKHE CBOWCTBA TH-
TTMYHBIX HpeHCTaBHTeHeﬁ Pa3InYHbIX
KJJACCOB ~ OPTaHMYECKHX  BEIIECTB.
CopMUpOBaHHOCTh YMEHHUS HILIIO-
CTpPUpPOBATh TCHETHYECKYIO CBS3b MEXK-
Ay  THIIMYHBIMHA OpCACTaBUTCIIAMUA
Pa3IMYHBIX KJIACCOB OPTraHUYECKUX
BCILICCTB YPABHCHUSAMU COOTBCTCTBY-

IONIMX XHMHUYECKHX pPEaKIuid ¢ WC-
M0JIb30BAaHUEM CTPYKTYPHBIX (POPMYIT

AJIKEHBI: COCTaB U CTpO-
cHUE, TOMOJIOTHYECKU I
pan. IlpencraBurenu an-
KEHOB, X (pU3HUECKUE H
XHMMHYCCKHE CBOICTBA,
HAXOXJICHHE B TMPHUPOJE,
MOJy4YeHHE U TMpPUMEHE-
Hric. AJIKagueHbBI: COCTaB U
CTpOEHUE, rOMOJIO-
ruyeckui pan. Ilpencra-
BUTCIIM aJIKaJUCHOB, HX
duznyeckue W XUMHU-
yeckue cBoicTBa. I[lomy-
YeHUE CHHTETHUYECKOTO
Kaydyka u PE3UHBI.
IATIKMHEL: COCTaB u
CTpOEHHE, TOMOJIOTHYE-
ckuil psap. Ilpencrasurenn
QIKWHOB, WX (U3HYECKUE
1 XHUMHUYECKHUE CBOMCTBA,

HaXO0XJEHUE B TIPUPOJE,
MOJTy4YeHHE U IPUMEHEHNE

CopMUpOBaHHOCTh yMEHUS TpH-
BOJAUTH  TPUBHAIBHBIE  HA3BaHUSA
OTJIEbHBIX OPraHUYEeCKHX BEIIECTB.
CopMUpOBaHHOCTh YMEHHsS Xapak-
TEpU30BaTh COCTaB, CTPOCHHE, (PU3U-
YECKME W XUMHUYECKHME CBOWCTBA
TUMUYHBIX [PEJCTaBUTENCH pa3Iny-
HBIX KJIACCOB OPraHMYECKUX BEIIECTB.
ChopMHpPOBaHHOCTH yme- HUSA
MJLTIOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXJIy THUIUYHBIMHU Mpe/cTa-
BUTEIISIMU Pa3IUYHBIX KJIAaCCOB
OpraHMYECKHUX  BELIECTB  YypaBHe-
HUSMH ~ COOTBETCTBYIOIIUX  XHMHU-
YECKUX peaKkIuil ¢ HCMHOJIb30BAaHUEM

CTPYKTYPHBIX (OpMYIT

2.2;
2.3;
2.4

[IpupoaHble  HWCTOYHUKH
yraesogoponos. IIpupon-
HbIH Tra3 W T[OIYyTHbIE
HedTsHbIe Ta3bl. HedTh u
ee IIPOUCXOXKICHHUE.
Criocobbl  mepepaboTKH
Hedtu. IlpomykTsl mepe-
pabotku HedTH, MX MpU-
MEHEHHE B IPOMBIIIUICH-
HOCTU M ObITy. KameHHBbIH
Yrojb U TPOAYKTHI €ro
nepepadoTKu

ChopMUpOBaHHOCTh YMEHHUSI Xapak-
TEpU30BaTh  WCTOYHMKH  YIJIEBO-
ITOPOJTHOTO CHIPBS (HE(PTH, TPUPOTHBIN
ra3, yroiab), CHOCOOBI WX Tmepe-
pabOTKM ¥ TPAKTUYECKOE MpHMe-
HEHHME MPOAYKTOB NepepabOTKH

2.6




6 |Apensl. benson: cocras, (CHopMUPOBAaHHOCTh YMEHHsSI MHpPUBO- | 2.5 b 2
CTpoeHue, pU3NYECKue | |[TUTh TPUBHAJIbHBIC Ha3BaHUS
XUMHYECKHE CBOWCTBA. OTJECNBHBIX OPraHUYECKUX BEIIECTB.
Tonyon: cocras, crpoenue, (CHOPMHUPOBAHHOCTH YMEHHUS
(Gu3nyeckue U XUMH- XapaKTepU30BaTh COCTaB, CTPOCHHE,
YECKHE CBOMCTBA, IONY- [(pU3MYECKHEe U XMMHUYECKHE CBOMCTBA
YeHHWE W IPUMEHEHHE. TUIIUYHBIX TpEeACTaBUTENeH pa3iuy-
['eneTnueckas CBSI3b HBIX KJIACCOB OPraHUYECKHUX BEIIECTB.
MeXay yrieBojxopoaamu, (ChpopMHUpOBaHHOCTh yMe- HUS
NpUHaIeKAIMI WILTIOCTPUPOBATD TEHETHYECKYIO
K Pa3JIMYHbIM KJ1accam CBSI3b MEXJIy THIUYHBIMU MpencTa-

BUTEIIIMH  pa3jMYHBIX  KJIACCOB
OpPraHMYECKHUX  BEIIECTB  ypaBHe-
HUSIMH ~ COOTBETCTBYIOIIMX  XUMH-
YECKMX peakIUil C HCHOIb30BAHUEM
CTPYKTYPHBIX (OpMYII

7 nentuduxanus opranu- |(CPOpMUPOBAHHOCTh YMEHUMN: BBISB- 2.1; b 1

YECKUX COEANHEHUN STh XapaKTepHbIE npu3HaKu [2.2;
MOHSTUH; YCTaHABJIMBATh UX B3auMO- [2.3;
CBSI3b; UCTIOJIb30BaTh COOTBeT- [2.4;
CTBYIOIIIME TIOHSATHS TIPH OMHUCAHHH [2.5

COCTaBa, CTPOCHUS U IPEBPAILCHUN
OpPraHUYECKUX COCAMHEHUHN

METO/IbI IIO3HAHUA B XUMHHU. XUMUSA U ) KU3Hb. PACYETHBIE 3ATAYU

8

[IpoBenenne
KOJIMYECTBA BCIIICCTBA,
Macchbl WM 00beMa IO
KOJIUYECTBY BCIIICCTBA,
Macce Ui 00beMy OHOTO
13 peareHToB 581051
MPOJIYKTOB  peak- IUH.
[IpuponHbIlE MCTOY- HUKH
YTJIEBOJOPOAOB: He(pTh W
[IPUPOIHBII ras.
[IpenenbHO-gOMyCTUMAS

KOHLICHTpAIMs BEIIECTBA

pacueToB

ChopMUpOBaHHOCTh YMEHHS IPOBO-
TUTh BBIYUCICHHUS TI0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, o0beMa, KOJu-
YecTBa HWCXOJHOTO BEIIECTBA WIIH
NPOAYKTa pEaKIUd MO H3BECTHBIM
Macce, 00beMY, KOIUYECTBY OJHOTO
M3 HMCXOJHBIX BEIIECTB WM TPOIYK-
ToB peakuun). ChopMUpPOBaHHOCTD
YMEHUH TPOTHO3UPOBATh, aHAIU3U-
pOBaTh M OIICHUBATh WH(POPMAIUIO C
MO3UIMI  dKoIoruueckoil Oe3zomac-
HOCTU TIOCTCICTBUS OBITOBOH W
MPOM3BOJICTBEHHON  JIESTEIEHOCTH
YeoBeKa

2.6

b 3

Yactb 2

Hayuynbie MeTOnmbl  mO-
BHAHUA BCIICCTB 148
XHMUYECKHX SIBJICHUIA:
HaOII0IeHNE, n3Me-
peHue, MOJACIUPOBAHUE,
3KCHepI/IMeHT, adHAJIIN3 "
CHHTE3

ChopMUPOBAaHHOCTE  YMEHHS  BJja-
IeTh CUCTEMOM 3HAHMK 00 OCHOBHBIX
METO1aX HAy4YHOTO MMO3HAHUSI,
MCTIONIB3YEMBIX B XUMUU  TIpH
W3YYCHUH BEIICCTB M XUMHYECKHX
sBIIeHU (HAOJIIO/IEHUE, W3MEpEHHUE,
PKCIIEPUMEHT, MOJICITUPOBAHUE)

3.1

10

PacueTsl MaccoBoi Wi
00BEMHOI JTOJIM BBIXOA
MPOAYKTa  pEaKkIuh OT
TEOPETUIECCKU
BO3MOYKHOT'O

ChopMHpPOBAaHHOCT, yYMEHHS  TPO-
BOAUTH BBIYUCJICHUA IO XUMHWYCCKHUM
ypaBHEHUsIM (Macchl, oObeMa, KOJu-
YecTBa HWCXOJHOTO BEIIECTBA WIIH
NPOAYKTa pEaKIUd 10 H3BECTHBIM
Macce, 00bEMY, KOIUYECTBY OJHOTO
U3  WCXOJHBIX  BEIIECTB WU

POAYKTOB PEAKIIMH)

3.1;
3.2;
3.3;
3.4;
3.5




pU30BaTh COCTaB, CTpOEHHE, (U3U-
YECKUe M XMUMHYECKHE CBOWCTBA TH-
MUYHBIX MPEICTaBUTENEH pPa3IuYHbIX
KIIACCOB ~ OPraHMYECKHX  BEIIECTB.
CopMUpOBaHHOCTh YMEHHUS HILIIO-
CTpUPOBATh T'CHETHYECKYIO  CBS3b
MEXIy  TUINUYHBIMU  TPEICTaBH-
TESIMU PA3JIMYHBIX KJIACCOB OpraHu-
YECKUX  BEIIECTB  YpPaBHEHHUSIMH
COOTBETCTBYIOIIUX XUMHYECKHX
peakuil ¢ HCIOJIb30BAHUEM CTPYK-

TYpHBIX (hopMyI

YIJIEBOJOPO/bI. KUCJIOPOACOAEP KAIIUE U  A3OTCOIEPXKAIIUE
OPITAHUWYECKHUE COE/IMHEHUSA. BBICOKOMOJIEKYJISIPHBIE COE/IMHEHUSA
11 Kucnoponaconepxaiue CdopmupoBaHHOCTb  yMeHusi mpu- 3.1; b 2
OpraHHYECKHe CoelH- [BOOUTH  TPUBHANBHBIE  Ha3BaHUA [3.2;
HeHus. CriupThl, (PEHON, |OTAEIBHBIX OPTaHMYECKHX BEIIeCTB. [3.3;
QIIbAeTUbl, KapOoHOBbIe |[CHOpMHUPOBAHHOCTH YMEHHs Xapak- [3.4;
KHCJIOTBI, CIIOKHBIC ([TEPU30BATh COCTaB, CTpoeHHe, ¢usn- 3.5
DUPHI YEeCKUe W XUMHUYECKHE CBOWCTBa
TUIUYHBIX [PEJCTAaBUTENECH pa3Iny-
HBIX KJIaCCOB OpPraHWYECKHUX Be-
niectB. ChoOpMHUPOBAHHOCTh YMEHHUS
WJLTIOCTPUPOBATH TEeHETUYECKYIO
CBS3b MEXIy THUIUYHBIMU MpencTa-
BUTCISIMH ~ Pa3IMYHBIX KJIACCOB
OpraHUYeCKUX BEIIECTB ypaB-
HEHUSIMH COOTBETCTBYIOIIUX XUMH-
YECKUX PEaKIuil ¢ HCIOJb30BaHUEM
CTPYKTYPHBIX (OpMYIT
12 |A3otcomepxamue  opra- [ChopMupoBaHHOCTh yMEHHS TNpUBO- @¢.1; b 2
HUYECKHE  COCIUHEHUS. |TUTh TPUBHAIBHBIC HA3BaHUs OTHCNb- 4.2
AMUHBI. AMMHOKHCIIO- [HBIX opraHudeckux BemiecTB. Cdop-
Thl. benku MUPOBAaHHOCTh ~ YMEHHUS  XapakTe-

TEOPETUYECKHUE OCHOBbI OPTAHUYECKOH XUMHNHU




13 [Knaccudukamuss u  Ho- [CHOpMUPOBAHHOCTH YMEHHsI HUCHONb- (1.1; b 1
MEHKJIaTypa opra- (30BaTh XMMHYECKYIO CUMBOJUKY Ui (1.2;
HUYECKUX  COCJUHEHHUM. COCTABJICHMSI MOJEKYISPHBIX U CTPYyK- (1.3
Teopust cTpoeHusi opra- TypHbIX (GOpPMYyJ OPraHUYECKUX Be-
HAYECKUX  COCAWUHEHHM. IECTB M YPABHEHHUM XHUMHUYECKHX
["omosiornyeckuit pan, peakuuii. CHoOpMUPOBAaHHOCTh YMEHHA
romoniord. CTpyKTypHas yCTaHABIUBATh MPUHAIKHOCTh H3Y-
u3oMepus. BUIBl XWMHU- UEHHBIX OPraHMYECKHX BEIIECTB K
YECKUX CBS3€H B MoJe- |ONpeesieHHOMY KIacCy/Tpyrie Coenu-
KyJax OpraHWYECKUX HEHWH, JaBaTb WM HA3BaHHUS IO
COEIMHEHNN CHCTEMAaTHYECKOU HOMEHKJIaType

(IUPAC). ChopMHPOBaHHOCTb YMEHHUSI

OIIPE/ICNISATh BUIbI XMMHUYECKON CBS3U B

OpraHMYeCKUX COEeTUHEHUsX (oAuHap-

Hble U KpaTHble). Biagenue cucreMoit

XUMHUYECKHX 3HAaHUU, KOTOpasi BKIIO-

YaeT: OCHOBOIMOJAraolue MOHATHS —

M30MEpUsi, U30MEPBI, TOMOJIOTMYECKUN

psi, TOMOJIOTH; TEOPUU U 3aKOHBI —

TEOpUsi XUMUYECKOTO CTPOCHHUS Opra-

Huueckux Beriects A.M. bytneposa
YI'JIEBOAOPO/IbI. KUCJIOPOACOAEPKAIIUE U A3OTCOIEPXKAILIUE
OPITAHUYECKHUE COEJUHEHMUS. BBICOKOMOJIEKYJIAPHBIE COEJIUHEHUSA

14 Xapakrepuble  xumuue- (CPOPMHPOBAHHOCT yMeHUS Tpu- 2.1; b 2
CKHE CBOMCTBA! BOAUTh  TPUBHAJIBbHBIC  Ha3BaHHA [2.2;
- YTJIEBOJOPOAOB:  ajlKa- (OTAEIbHBIX OPraHMYECKUX BEIIEeCTB. [2.3;

HOB, QJKEHOB, aikaau- (CHopMUPOBAHHOCTh yMEHHS Xapak- [2.4;
€HOB, AJIKNHOB, apEHOB;  [TEPU30BaTh COCTaB, cTpoenue, 2.5;
- KHCTIOPOACOAepKAMX  |(pU3WYecKrue U XUMHUYECKUEe CBOMCTBA [3.1;
COCIUHEHHUI: OJHO- ¥ TUNUYHBIX MpeACTaBUTENeH paznuy- 3.2;
MHOTOQTOMHBIE CIUPTHIL, [HBIX  KJIACCOB  OpraHu4eckux Be- [3.3;
¢benon, anpaeruapl, onHo- mectB. ChopMUpoBaHHOCTH yMeHHus [3.5;
OCHOBHBIC  KapOOHOBBIE [MILTIOCTPUPOBATH TeHETHUYECKYIO [3.6;
KHCJIOTHI, CIIOXKHBIE 3(U- [CBA3b MEXAY THIMYHBIMH npexacrta- @.1;
PBL, JKHUPBI, YTIEBOIBI; BUTEISIMH ~ PA3JIUYHBIX kjaccoB 4.2;
- a30TCOAEpKALLNE OpPraHMYeCKUX  BEIIECTB  ypaBHe- [5.1;
BEILIECTBA: AMHHBI, HUSIMH  COOTBETCTBYIONIUX  XUMH- [5.2
AMUHOKHCIIOTBI M O€JIKH; [ECKUX peaKkIuil ¢ HCMHOJIb30BAaHUEM

- BLICOKOMOJICKYJIIPHBIX ~ [CTPYKTYPHBIX (hopMyT

COEIMHEHUN

15 B3aumocBsizp Mexay oc- (CHopMUpPOBaHHOCTh YMEHHs Xapak- 2.1; b 3
HOBHBIMU KJIaccaMH [TEpU30BaTh COCTaB, cTpoeHue, 2.2;
OpTraHWYECKUX BEIECTB  (DU3MYECKHE M XMMHYECKUE CBOMCT- [2.3;

Ba  TUIHYHBIX npezacraButeneit 2.4;
Pa3IMYHBIX KJIACCOB OPraHUYECKux [2.5;
BemiecTB. CopMupoBaHHOCTh yMme- 3.1;
HUSI WJUTIOCTPUPOBATh T€HETHYECKYIo [3.2;
CBSI3b  MEXIY TUMHYHBIMUA Tpen- [3.3;
CTaBUTEISIMA ~ Pa3lIMYHBIX  KJIaccoB [3.5;
OPraHMYECKHUX  BEIIECTB  ypaBHe- [3.6;
HUSMH ~ COOTBETCTBYIOIIUX  XuUMH- 4.1;
YECKUX peakIuil ¢ ucrnoib3oBaHueM 4.2;
CTPYKTYPHBIX (OpMYIT 5.1;

5.2

METOZJABI IO3HAHHUSA B XUMHHU. SKCIIEPUMEHTAJIBHBIE OCHOBBI

XUMHUHU. XUMUA U )KU3Hb. PACYETHBIE 3AJTAYHN




16 |[Haxoxngenune MOJIEKY-
nsipHOM  hopMyIBI  Opra-
HAYECKOTO BEIIeCTBa II0
€ro IUIOTHOCTH U Macco-
BBIM JIOJISIM DJIEMEHTOB,
BXOJISAIIUX B €r0 COCTaB,
WM TI0  MPOIyKTam
CropaHws

ChopMUPOBAaHHOCTh YMEHHS IPOBO-
JUTHh BBIYUCICHUA II0 XHWMHUUYCCKHUM
ypaBHEHUSAM (Macchl, 0Obema, KOJIH-
HgeCTBa HCXOAHOT'O BEHIECTBaA HIIN
MPOAYKTa pEaKIHUHU [0 W3BECTHBIM
Macce, 00beMy, KOJIMYECTBY OJHOTO
M3  HCXONHBIX  BEIISCTB WM
MIPOIYKTOB PEAKIIHH )

3.6;

4.2;
5.1;
5.2

Bcero 3ananuii — 16, U3 HUX 10 YpOBHIO clokHOCTU: b — 16.
MakcumanbHBIN 0ast 3a padoty — 32

CucreMa ouleHUBAHNS BbINOJHEHHS OT/AeJIbHBIX 321aHUI U POBEPOYHOM
padoThHI B 11EJIOM

BepHoe BbImonHeHWe Kaxaoro w3 3amanui  1-6, 9-12, 14, 16 oneHuBaercs
MaKCUMaJbHO 2 0ajulaMu; B ClIy4ae HAIWYHUS OJHOW ONIMOKH WM HEMOJIHOTO OTBETa
BbicTaBisieTcss 1 Oamn. OcranmbHble BapHaHThl OTBETOB CYHMTAIOTCS HEBEPHBIMHU H
otieHnBaroTcs 0 6amos.

BepHoe BbINOTHEHNE KaXA0r0 U3 3a1aHuil 7, 13 oneHnBaeTcs MaKCUMabHO

1 Gamom.

OuenuBanue 3anaHuvii 8, 15 ocCylIecTBIsETCS HA OCHOBE MO3JEMEHTHOTO aHaIn3a
OTBETOB OOywaromuxcsi. MakcuMmasnbHasi OLIEHKa 3a BEPHO BBIMOJHEHHOE 3aJaHue
coctapsieT 3 Oamna. YKazaHHbIE 33JaHHUSI MOTYT OBITh BBIMOJIHEHBI O0YYarOIIMMHUCS
pasHbIMU criocobamu. [loaToMy mpuBeneHHBIE B KPUTEPUSIX OICHUBAHUS 0OpasIlbl
pelieHrid cleayeT paccMaTpuBaTh JUIIb KAaK OJIMH U3 BO3MOXKHBIX BapUaHTOB
OTBETA.

MaxkcruManbHbIN TIEpBUYHBIN 0aslT 3@ BHIIOJTHEHUE paboThI — 32.

[Tomy4yennsie yuactHukoM BITP Oamipl 3a BBITTOJIHEHHE BCEX 3aJlaHU CYMMUPYIOTCSI.
CymMapHbiii  6ann  oOydaromierocs MEepeBOJUTCA B OTMETKY IO MATHOAIIILHOM
[IKaJIe ¢ YYETOM PEKOMEHAYEMOM IIKaJIbl IEPEBOAA, IPUBEICHHON HUXKE.

PexoMeHauu 1o nepeBoay NePBUYHBIX 0AJIJI0B B OTMETKH 110
NnATHOANILHOM 1IKAaJIe

OTMeTKa IO NATHOANJILHOM IIKAJIE «2»

[TepBuuHbIE OaIITBI 0-8

IIpoaonkuTeIbHOCTH MPOBEPOYHOIT PadOTHI

«S»
25-32

«4»
17-24

«3»
9-16

Ha BpinmosHeHne mpoBepouHOM pabOThI OTBOAUTCS JBa ypoka (He Oosee 45 MUHYT
Kaxxplif). PaboTa cocTouT u3 nByX yacteid. 3agaHus yacteil 1 u 2 MOTyT BBIIOJHATHCS
B OJIMH JIEHb C NIepepblBOM He MeHee 10 MUHYT uiau B pa3Hble nHU. Ha BbinonHeHHE
3alaHUi Ka)XJOW YacTU OTBOJUTCS OJUH YypoK (He Oosiee 45 MUHYT).



BITP. Xumus. 10 ximace. O6paser KO.D,

2,2-mumMeTun0yTaH — IEHHBIN YIIIeBO10PO. Ero mpuMeHSIOT 11 yBEIMUCHUS OKTAHOBOT'O YHCIIa
aBTOMOGI/IHBHOFO 1 aBHUAIITMOHHOT'O TOINIMBA U B KAUYCCTBEC paCTBOpI/ITCHH.

a) CocTaBbTe MOJNIEKYISIPHYIO (DOPMYITY 3TOTO BEIIECTBA.

OTtBerT:

6) CocTaBbTe CTPYKTYPHYIO (POPMYITYy STOT'O BEIIECTBA.

OrtBer:

nin

OnvH W3 YIrIeBOJOPOJOB, OOpPa3yIOMIMXCS IPH KATAIUTHYECKOM KpPEKHHTEe HEPTH, HMEET
CTPYKTYpHYIO (hopMyITy:

?Hs C|3H3
CHs—CH—CH,—CH—CH,—CHj

a) CocTaBbTe MOJIEKYISIPHYIO (DOPMYITY 3TOTO BEIIECTBA.

OTtBeT:

6) CoctaBbTe HA3BaHKE ITOTO BEIIECTBA MO0 CUCTEMATHYECKONH HOMEHKIIATYPE.

OTtBerT:

Ona BbinonHeHus 3agaHun 2—4 ucnonb3ynTe BelwecTBa, CTPYKTYPHble ¢hopmMynbl
KOTODbIX NDUBeOeHbl HUXe:
H
H2 Hzc_CHz 2 C 3

H
_C osHC=C—CHs» | | o O O |

%
C
H4C CHs H,C—CH, H3C b, HCE ch,

a) N3 npuBeaéHHbIX BellecTB BbibepuTe ABa BELLECTBA, KOTOPbIE ABNAIOTCA
naomenamu. 6) 13 nbnBenE€HHbIX BELLIECTB BbIDEDUTE ABA BELLECTBA. KOTODLIE

3anummre B TaOIHILy CTPYKTYpHBIE (POPMYIIBI COOTBETCTBYIOIIUX BEILIECTB.

ITapa nzomepos ITapa romosnoros




BITP. Xumus. 10 ximace. O6paser Koﬂ,

@ Bri6epuTe u3 mpuBeaEHHBIX BEIIECTB MPEASTbHBIN YTIIEBOIOPO ] ¢ HAMOOIBIIICH MOJIIPHON Maccou
Y 3aIUIIATE CTPYKTYPHYIO (hOPMYITy IPOAYKTa €T0 B3aUMOACUCTBHS C OpPOMOM Ha CBETY.

1) IlpenenbHbIi yrieBoa0poa ¢ HAaHOOBIIESH MOJIPHON MAcCO:

OrtBeT:

2) IlponyKT peakuuu ¢ GpOMOM Ha CBETY:

OrtBeT:

@ BriGepute n3 mpuBeAEHHBIX BEIISCTB HEMPEACIbHBINA YIIEBOJAOPO ¢ HAUOOJBIIEH MOJIPHOM
MacCOM U 3alUIINTE CTPYKTYPHYIO (hOPMYITY IPOAYKTA €T0 B3aUMOICHCTBHS C BOJIOH.

1) HenpenenbHbIH yriieBogopo ¢ HaUOOIIbIIeH MOISIPHONW MacCOH:

OrtBer:

2) IIpoayKT peakiuu ¢ BOJOM:

OrtBeT:




BITP. Xumus. 10 xnace. O6pazen

Koa

[Ipu nepBuyHOI mepepaboTke HEPTH UCXOTHOE CHIPHE PA3ACIAIOT HA (PAKIIUK — CMECH BEIIECTB,
KUISIIUX B ONpeAenEéHHOM HHTepBaie Temmeparyp. OCHOBHBIE (GPaKIUU — OeH3UH, KepOCUH,
nonymuslil 2as, 2a3oulb. PacmnonoXuTe WX B MOPAAKE BO3pacTaHUs CpPEAHEH TemmepaTypbl

KHUIICHHUSA.

OrTBer:

nJjin

Hwxke npusenena cxema (6e3 k03(pPUIIUEHTOB) ABYX MPOIIECCOB, MPOTEKAIOIIUX TPH XUMUYECKON
nepepaboTke HeTH, B KOTOPHIX YYacTBYET OJHO U TO K€ HCXOJHOE BEIIECTBO. Y CTAaHOBHTE
MOJICKYJISIpHBbIE ()OPMYJIBI BemecTB X U Y.

OrtBer:

®opmyna X

CsHigtY
X
CgH1g + H>
®opmyna Y
nIn

Husxe npuBeneHsl HOpMYIibl HEKOTOPBIX YIJTIEBOAOPOIOB, MOJNYYEHHBIX MPU IIEPETOHKE HEPTH.
VKa)KI/ITe, KaKn¢ M3 HUX BXOJWJIM B COCTAB IIOIMMYTHOI'O0 rasa, a Kakuc — B COCTaB 66H3I/IHOBOI>'I
dpakuuu. CoHe, CsHio, CsHi4, CsHis.

OrTBeT:

B cocrase nomyTHoro
rasza

B cocrtaBe OeH3UHOBOMI
dbpakiuun




BITP. Xumus. 10 ximace. O6paser Koﬂ,

@ [Ipeioxkure peareHTHl M YCIOBHS, C IOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH CIICAYIOLIHE
MpeBpaIleHHs: TeKcaH — 6eH30J1 — OpOMOEH30II.

OrtBerT:

nJjin

Jlana nByxcTaguiiHas cxema:

- 4H, HNO,

X — —> Y

H,S0,

Omnpenenure BemecTBa X U Y, 3aUIINTE UX CTPYKTYPHBIE (POPMYJIBL.

1) CtpykrypHas dpopmyna X:

OrtBeT:

2) CtpykrypHas popmyna Y:

OrtBer:

@ B nByx kombax HaxomaTcs JBE JKUAKOCTH: OCH30JI W TeKCeH-1. YKaKuTe OJIHO BEIIECTBO,
C IOMOIIBIO KOTOPOTO MOKHO PA3IUYUTh 3TU KUIAKOCTH.

OTtBeT:




BITP. Xumus. 10 xnace. O6pazen

Ko

Cxuranue aBTOMOOMIIBHOTO TOTIIMBA — OJTH M3 OCHOBHBIX aHTPOTIOT€HHBIX HCTOYHUKOB YTIICKHCIIOTO
raza B arMocgepe. DKOHOMUYHBIN aBTOMOOWIIb pacxoayeT 6 TUTpoB OeH3uHa (TIOTHOCTE — 750 1/11)
Ha 100 kM nipobera. [Ipumem, uro hopmyna 6enzuna — CgHig 1 OH MOTHOCTBIO CropaeT ¢ 00pa3oBaHUEM
YIIIEKUCIIOro rasza. OnpenenuTe, CKOIBKO JTUTPOB YTIIEKHUCIIOTO Ta3a (B IepecyeTe Ha H.Y.) BBIICIUTCS 3a

1 kM ipoOera aBTomMoOwMIIs. J{J1st aTOTO:

1) 3anuimTe ypaBHEHHE pEaKIui TOPEeHUs: OCH3UHA;

2) paccumTaiiTe Maccy O€H3MHA, KOTOPBIN CropuT 3a 1 kM mpobera;
3) paccunraiite 00bEM BBIICIUBIIETOCS YTIECKUCIIOTO Ta3a (H.y.)

3anummre NoApoOHOE pelICHNE B MOJIE OTBETA.

OrtBeT:




BITP. Xumus. 10 xnace. O6pazen

Yactn 2

Ko

OmHuM W3 METOJOB MO3HAHUS B XMMHUH SBISETCS MoJenupoBaHue. [[ns omnmcaHus BeECTB
MOJIEKYJISIPHOTO CTPOEHHMS HCIOIb3YIOT MIAPOCTEPKHEBBIE MOJIENH, B KOTOPBIX aTOMBI Pa3INnYHBIX
AJIEMEHTOB M300pakaloT IapaMu Pa3HBIX IIBETOB M Pa3MEPOB, a COCAUHSIONINE MX XUMUYECKUE
cBs3U — nanoukamu. Ha puc. 1 u 2 nmpuBeaeHbl apocTepKHEBbIE MOAETU MOJIEKYII BYX BEIIECTB.

Puc. 1

Puc. 2

Kakum BemecTBam U3 MpuUBEAEHHOTO HUYKE TIEPEUHS COOTBETCTBYIOT 3TH MOACIIH?
3anummuTe B TaOIWIY HA3BaHUS ITHX BEIIECTB.

Puc. 1

Puc. 2

DOTUNIOBBIN CHUPT — OJUH U3 BOXKHEUIIUX MPOAYKTOB XMMHUYECKOW MPOMBINIIEHHOCTH. OCHOBHOE
CBIpBE JJI ero mojiydeHusi — 3TujieH. CKOJIBbKO TpaMMOB 3TaHOJIa MOXKHO TOTY4IHuTh U3 560 1 (H.y.)
ATUJIEHA, €CJIM BBIXOJ MPOAYKTa peakiuu coctaniser 80 %?

3anuiuTe NoApoOHOE pelIeHre B MOJIe OTBETA.

OrtBer:




BITP. Xumus. 10 ximace. O6paser Koﬂ,

@ MetunOytupaT, Wid METWUIOBBIM 3(up MaciusiHOW (OyTaHOBOW KHCIIOTHI), — YKHIKOE BEIIECTBO,
obnanatomee s0Mo4HBIM  3amaxoM. CoCTaBbTE CTPYKTYypHBIE (OPMYIBI 3TOTO BEIIECTBA
Y TIPOJTYKTOB €T0 B3aMMOICHUCTBHS C PACTBOPOM THIPOKCHIA KaJIHSL.

1) CtpykTypHas ¢popmyna MeTuaOyTupara:

OrtBerT:

2) CtpykTypHbIE (HhOPMYIIBI IPOAYKTOB PEAKIIUH:

OrtBer:

@ B Tpéx xombax HaxoIATCA TPU BOAHBIX pacTBOpA: alleTOHA, MYPaBbUHOM KHCIOTHl U METUJIAMUHA.
VYKaxure Xapakrep cpejibl KaXa10ro U3 pacTBOPOB. 3allOJIHUTE TaOIUILy.

Kucnornas cpena

HeitrpanbHas cpena

[lenounas cpena




BITP. Xumus. 10 ximace. O6paser KO.D,

Ona BbinonHeHnA 3apaHun 13-15 ncnonb3ynTe BewecTBa, CTPYKTYPHbIe POpMynbl
KOTOPbIX NpUBeAeHbI B NepeyHe:

/
1)CHy~CH-CH;  2) CHs~CHz-CH=0 3) CH=-C=CH  4)CHs"CH=CH, 5)CHa-CH,~C
OH

~a

W3 npuBen&HHOro nepeyHs BbIOEPUTE BEIIECTBA, KOTOPhIE COOTBETCTBYIOT YKa3aHHBIM B TaOJuIle
KJIaccaM/TpyIIaM OpraHMYecKUX COCIUHEHUH. 3amuiuuTe B TaOIMIly CTPYKTYypHBIE (DOPMYIBI
COOTBETCTBYIOIIMX BEILIECTB.

AnxuH KapbonoBas xucnora

B npemioskeHHbIE CXEMBbl XUMUYECKUX PEaKIMi BIUIINTE CTPYKTYpHBIE (hOPMYJIIbI MPOMYIIEHHBIX
BEIIIECTB, BBIOPAB UX U3 MPUBEAEHHOTO BhIlIE nepeyuHs. PacctaBbTe K03((OUIIMEHTHI B TIOTYYEHHBIX
cXeMax, 4TOObI MOJYYUIIUCh YPAaBHEHHSI XUMUUECKUX PEaKLUH.

) + HO ——= CH; —C—CH,
o)
0
7 D + NaCOy—= CH3—CH,—C7  +H,0 + CO,
ONa

[IponaHon-1 mnOpUMEHSAIOT B KayecTBE pPACTBOPUTENS I BOCKOB, YEpPHWJ, MPUPOIHBIX
U CHUHTETHYECKHX CMOJI, & TAKXKE JUI1 CHHTE3a MPOIMMOHOBOM KHCIIOTHI, HECTULHIOB, HEKOTOPBIX
dapmaneBTuueckux mnpemnapatoB. I[IponaHon-1 B MPOMBINIJIEHHOCTH MOJNY4alOT W3 JTUJIEHA IO
MPUBEAEHHON CXEME MPEBPALLCHUN

+CO +H, +H,
CH;=CH, ——> X ——» CH5CH,— CH,— OH

1) BnummTe B 3ajaHHYIO CXeMY MPEBpaIeHU CTPYKTYPHYIO (hOpMYITy BeliecTBa X, BRIOpaB ero 3

MPCAJIOKCHHOTO BBIIIC ICPCUHA.

OTtBerT:

2) 3anumuTe Ha3BaHKE BelecTBa X.

OTtBeT:

3) Haiite XapakTepUCTUKy BTOpPOM peakuuu (MPUCOCAVMHEHMsS, 3aMELICHUs, OTIICIUICHHUS,

KaTaJIuTuyeckasd, HCKaTaJ'II/ITI/I‘IGCKaﬂ).

OTtBeT:




BITP. Xumus. 10 ximace. O6paser Koﬂ,

CoBpeMeHHBII JIerkoBOM aBTOMOOWIb coaepkur Oonee 200 kr miaactmacc. Tak, oOWMBKY IS
CUJICHUM HW3TOTABIMBAIOT M3 IMIUPOKO PACHPOCTPAHEHHOTO MoJMMeEpa X, KOTOPBIA MOJTY4YarOT
NoJIMMepHU3aIel yriaeBogopojaa Y. YCTaHOBUTE MOJEKYISIpHYIO ¢opmyny Y, €ciad MpH MOJTHOM
cropanuu 22,4 1 3TOro BemecTBa obpaszyercs 67,2 1 yriieKucioro raza u 54 r Bozsl (pu H.Y.).
Ha3zosure nonumep X.

3anummTe MoApoOHOE PEIICHUE B I10JIe OTBETA.

OrtBeT:




BITP. Xumus. 10 ximace. O6paser KO.D,

CucreMa oueHUBaHMSI IPOBEPOYHOM PadOThI

Yacts 1

2,2-muMeTun0yTaH — IEHHBIN YIIIeBO10PO. Ero mpuMeHSIoT A1 yBEIMYECHUSI OKTAHOBOT'O YHCIIa

ABTOMOOMIIBHOT'O U ABUAITMOHHOI'O TOIUIMBA U B KAUYCCTBC paCTBOPUTCIIA.

a) CocTaBbTe MOJIEKYISIPHYIO (DOPMYITY 3TOTO BEIIECTBA.
0) CocTaBbTe CTPYKTYPHYIO (DOPMYITy STOTO BEIIECTBA.

Coaep:kaHue BEpHOT0 0TBETA U YKA3aHUSI N0 OLEHUBAHUIO Banabl
DJIEMEHTHI OTBETA:
a) CeHus
0) CHs
/CH\H /CH3
HsC <|:
CH;
OTBeT NpaBUJILHBINA U MTOJHBIN, COIEPKUT BCE HA3BAHHBIE BBILIE JJIIEMEHTHI 2
OTBeT BKJIFOYAET OAWH U3 Ha3BAHHBIX BBIIIE JIIEMEHTOB 1
Bce aneMeHThI 0TBETa 3amrcanbl HEBEPHO, WM OTBET OTCYTCTBYET 0
Maxcumanvuviit 6amn 2
NJin
OnvH U3 yriieBoJ0pOI0B, 00pa3yIOMUXCs TPU KATATUTHIECKOM KPEKUHTe HE()TH, UMEET
CTPYKTYpPHYIO (OpMYILY:
(|3H3 CI>H3
CH3—CH—CH,—CH—CH,—CHs
a) CocTaBbTe MOJIEKYJISIPHYIO ()OPMYJITY STOTO BEIIECTBA.
0) CoctaBbTe Ha3BaHME ITOTO BEIIECTBA MO0 CUCTEMATHYECKONH HOMEHKIIATYPE.
Coaep:kaHue BEpHOT0 0TBETA U YKA3aHUSI N0 OLEHUBAHUIO Banabl
DJIEMEHTHI OTBETA:
a) CgHis
0) 2,4-TMMeTUITEeKCaH
OTBeT NpaBUJIbHBINA U MTOJHBIN, COIEPKUT BCE HA3BAHHBIE BHIIE JIIEMEHTHI 2
OTBeT BKJIFOYAET OAWH U3 Ha3BAHHBIX BBIIIE JIIEMEHTOB 1
Bce anemenTsI 0TBeTa 3amycaHbl HEBEPHO, I OTBET OTCYTCTBYET 0
Maxkcumanvuviy 6ain 2

© 2026 denepanbHas ciayx0a Mo Hag30py B chepe 06pa3oBaHUs U HAYKH




BITP. Xumus. 10 ximace. O6paser KO.D,

J1s1 BBINOJIHEHHMA 3aJaHuil 2—4 MCHoJb3yliTe BellecTBa, CTPYKTYPHbIe (POPMYJIbI KOTOPBIX
NpHUBEICHbI HUKE:

CH
H, . HoC—CH 2 [
_C_ —»HC=C—CHs—» | | e N B _c
H5;C CH H,C—CH 3 ~
3 3 2 2 Ha H,C”~ “CHs
a) M3 nmpuBeAEHHBIX BEIIECTB BHIOCPHUTE J[Ba BEIIECTBA, KOTOPHIC SBISFOTCS H30MEPaMH.
0) U3 npuBenEHHBIX BEIIECTB BHIOCPHUTE /[BA BEIIECTBA, KOTOPHIC SBIISIOTCS TOMOJIOTaMH.
3anumure B TaOJIUIYy CTPYKTYPHBIC (POPMYITBI COOTBETCTBYIOIIUX BELIECTB.
[Tapa nzomepos [Tapa romosoros
Conep:kaHue BEPHOTro 0TBeTA M YKA3aHUSA 110 OLEHMBAHU IO banabt
DNeMEeHTHI OTBETA:!
a) ITapa nzomepos
CHs
H,C—CH; |
| L
~
H,C—CH, H,C”~ CH,
0) [Tapa romosnoros
H
H, 2
C CHs
_CL e e
HaC CHs Hy
OTBeT NMPaBUIBbHBIN U MMOJHBIN, COACPKUT BCE HA3BAHHBIC BBIIIIE SJICMEHTHI 2
[TpaBUIIEHO 3aII0JIHEH OJIMH U3 JBYX CTOJOIOB 1
O6a cronb1a 3anoJHeHb! HENPABUIBHO, WK OTBET OTCYTCTBYET 0
Maxcumanvrolii 6ann 2




BITP. Xumus. 10 ximace. O6paser KO.D,

Bri6epuTe u3 mpuBeaEHHBIX BEIIECTB MPEASTbHBIN YTIIEBOIOPO ] ¢ HAMOOIBIIICH MOJIIPHON Maccou

U 3aIHIIUTE CTPYKTYPHYIO (OPMYITY IPOJYKTa €r0 B3aUMOACHCTBUS C OpOMOM Ha CBETY.

1) IlpenenbHbIi yriieBOAOPOA ¢ HAUOOIIBIIEH MOISIPHONH MacCoii.
2) IIpoaykT peakuuu ¢ OpOMOM Ha CBETY.

Conep:kaHue BEPHOTro 0TBeTA M YKA3aHUSA 10 OLEHMBAHU IO banabt
DNEeMEHTHI OTBETA!
[IpenenbHblii YIJIEBOJOPOA C HauWOOJNBIIEH MOJSAPHOM CH;
MacCOM: (|3H
HiC” “CHy
[IpoxykT peakiuu ¢ 6poMoM Ha CHj3
CBETY: (|:
H,C” | CHs
Br
OTBeT npaBUIbHBIN U MOJIHBIN, COJIEP>KUT BCE HA3BAHHBIE BBIILIE AJIEMEHTHI 2
OTBeT BKJIIOYAET OAWH U3 HA3BAaHHBIX BBIIIE 3JIEMEHTOB 1
Bce snemenTsl 0TBETa 3anKcaHbl HEBEPHO, UJIM OTBET OTCYTCTBYET 0
Maxcumanvrolii bann 2

BriOepure U3 npuBeNEHHBIX BEIIECTB HEMpPECNbHBIA YIIIEBOJOPO] ¢ HauOOJbIIEH MOJSIPHON

Macco# ¥ 3alUIINATE CTPYKTYPHYIO (hOPMYITy POAYKTa €r0 B3aUMOJICUCTBHS C BOJIOH.

1) HenpenienbHBIH yriieBogopo1 ¢ HAUOOJIbIICH MOIAPHONH MacCOM.
2) IIpooyKT peakuu ¢ BOAOM.

Conep:kaHue BEpHOTro 0TBeTA M YKA3aHUSA 10 OLlEHMBAHU IO banabt
DJIeMEHTHI OTBETA:
HenpenenbHbrii YIJIEBOJOPOA € HaAuOOJbIICH MOJSPHOMN CHs
MAaccCou: |
- C\
H,C”~ CHs
2) [IpoaykT peakuuu ¢ BOJOMH: (|3H3
C
PR
HsC™ | “CHs
OH
OTBeT NpaBUJILHBIN U MTOJHBIN, COIEPKUT BCE HA3BAHHBIE BBINIE JJIIEMEHTHI 2
OTBeET BKIIIOYAET OIUH 13 Ha3BAHHBIX BEIIIE 3JIEMEHTOB 1
Bce snemenTsl 0TBETa 3anKcaHbl HEBEPHO, UJIM OTBET OTCYTCTBYET 0
Maxkcumanvuviy 6ain 2




BITP. Xumus. 10 ximace. O6paser KO.D,

[Ipu nepBuyHOI nepepaboTke HEPTH UCXOTHOE CHIPHE PA3ACIAIOT Ha (PAKIIUK — CMECH BEIIECTB,
KUISIIUX B ONpeAeneéHHOM HHTepBane Temmeparyp. OCHOBHBIE (GPaKIUU — OeH3UH, KepPOCUH,
nonymusli 2as, 2a3oulb. PacmnonoXuTe WX B MOPAAKE BO3pacTaHUs CPEAHEH TemmepaTypbl
KHUIICHUS.

Conep:kaHue BEPHOTr0 0TBeTA M YKA3aHUSA 10 OLEHMBAHU IO banabt

BepHsl1ii oTBeT:
MOTYTHBIN ra3 < OeH3UH < KEPOCUH < Ta30iiib

OTBeT NpaBUIIBLHBINA 1 TTOJHBIN 2

[IpaBuiibHO 3amucaHa OJHA U3 Map COCEJHUX BEIIECTB: MOMYTHBIM ra3z < OEH3MH, WIH 1

OeH3MH < KePOCHH, WM KEPOCHH < Ta30MJIb

Bce snemenThl 0TBETa 3amKcaHbl HEBEPHO, UJIM OTBET OTCYTCTBYET 0
Maxkcumanvuoiii 6ann 2

NJIN

Hwuxe npuenena cxema (6e3 k03(pPUIIMEHTOB) IBYX MPOLIECCOB, MPOTEKAIIUX MPU XUMUYIECKOU
nepepaboTke HepTH, B KOTOPHIX YYacTBYET OJHO U TO K€ HCXOJHOE BEIIECTBO. YCTAaHOBHTE
MOJICKYJISIpHBIE ()OPMYJIBbI BemecTB X U Y.

CsHigtY
X
CgHip *+ Hy
Conep:kaHue BEpHOTr0 0TBeTA M YKA3aHUSA 10 OLlEHMBAHU IO Bbanasbi
Bepnsiit oTBeT:
®opmyna X ®opmyna Y
CsHis C4Hs

OTBeT NpaBUJIBLHBINA 1 TTOJHBIN

[IpaBunbHO 3anMcana o/iHa U3 ABYX (opmy

Bce aneMeHTHI OTBETA 3aMICaHbBI HEBCPHO, UJIM OTBET OTCYTCTBYCT

N O — (DN

Maxkcumanvuviy 6ain

nJjin

Humxe npuBeneHsl (HOpMyYIbl HEKOTOPBIX YIJIEBOAOPOIOB, MONYYCHHBIX MPH IEPETOHKE HE(TH.
VKaxuTe, Kakhue W3 HUX BXOJMIM B COCTAaB IOMYTHOTO Ta3a, a Kakue — B COCTaB OCH3WHOBOI
¢dpaxuun. C2He, C4Hio, CeHi4, CsHis.

Conep:xaHue BepHOr0 0TBETAa M YKA3aHHUS M0 OLIECHUBAHUIO Bambl
BepHsiii oTBeT:
B cocrase monyTtHOro B cocraBe 6eH31HOBOI
raza bpaxun
C2Hse, C4sHio CeHis, CsHis

OTBeT npaBUIIbHBIN U MTOIHBIN

[TpaBUIIBHO ¥ MOIHOCTHIO 3aITMCAH TOJBKO OJIUH CTOJIOCI] TAOIUIIBI

Bce nimeMeHTHI OTBeTa 3aIlIMCaHbl HETTOJIHO WITH HCBCPHO, UJIU OTBCT OTCYTCTBYCT

N —| N

Maxcumanvuviit 6amn




BITP. Xumus. 10 ximace. O6paser KO.D,

HpeIUIO)KI/ITC pearcHTbl MU YCJIOBUA, C HNOMOIIBIO KOTOPBIX MOXKXHO OCYHICCTBHUTL CJICAYIOIIUC

MIPEBpAICHHS: TeKCaH — OEH3071 — OpOMOECH30JI.

Co;[epncalme BEPHOI0 OTBETA H YKa3aHU4A 110 ONCHUBAHUIO

Baainl

Yka3zaHbI peareHThl ¥ YCIOBUSI:

1) rekcan — O€H30.1: HarpeBaHue ¢ karanuzaropom (Hampumep, Cr03);

6enzon — OpomOen3oi: Bry, karanuzaTtop (KOHKpeTHas ¢GopMmylia KaTaau3zaTopa He
TpedyeTcsi)

[IpaBuiIbHO yKa3aHbl peareHThl U YCIOBUS JIJIs 00enX peakuuit

[IpaBuiIbHO yKa3aHbl peareHT U yCIOBHE I OHOM peaKiiu

VYCioBHs U peareHThl sl 00euX peakuuid yka3aHbl HEBEPHO WM HE YKA3aHbI

Maxcumanvuviii 6amn

N O — N

nJjin

JlaHa nByxcraauiiHas cxema:

= 4H2 HN03

e —>Y

H,SO0,

Ompenenure BemecTBa X U Y, 3aMUIIUTE UX CTPYKTYPHBIE POPMYIIBI.

1) CtpykrypHas ¢popmyna X.
2) CtpykrypHas ¢popmyna Y.

CopepxaHuie BEpHOTO OTBETA U YKa3aHU 110 OLIEHUBAHUIO

Bamner

DJEMEHTHI OTBETA:
1) CtpyktypHas ¢popmyna X: CH;3(CH2)4CH3
2) CtpyktypHas ¢popmyna Y: NO,

nimu CeHsNO2

OTBeT HpaBI/IHLHbe/’I n HOHHBIP'I, COACPIKUT BCC HA3BAHHBIC BBIIIC 3JICMCHTBI

OTBeET BKJIIOYAET OAHWH N3 Ha3BAHHBIX BBIIIC 3JICMCHTOB

Bce aneMeHThI 0TBETa 3alKCaHbl HCBCPHO, UJIU OTBCT OTCYTCTBYCT

Maxcumanvuviii 6amn

N O — (N




BITP. Xumus. 10 ximace. O6paser KO.D,

B nByx konbax HaxXomsTCs ABE JKUIKOCTH: OEH30J M TeKCeH-1. YKaXuTe OJHO BEIeCTBO,

C MOMOMIBIO KOTOPOT'O MOXXHO Pa3JIMYUTh OTHU XKUIAKOCTH.

CoaeprkaHue BEpHOT0 0TBeTAa U YKa3aHUS 110 OLCHUBAHUIO Banabl
BepHs1ii oTBeT:
OpoMHas BoJa WIKM PAcTBOP MepMaHraHaTa Kajus
IIpaBUIBHO yKa3aHO BEIIECTBO 1
OTBeT HEBEPHBIN WIIM OTCYTCTBYET 0
Maxkcumanvuwiii 6ann 1

Coxuranne aBTOMOOHMIIBHOTO TOIUTHBA — OJMH U3 OCHOBHBIX aHTPOIIOTEHHBIX HCTOYHUKOB YTIIEKUCIIOTO
rasza B atMocgepe. DKOHOMUUHBIA aBTOMOOWIIb pacxotyeT 6 TUTpoB OeH3uHa (II0THOCTH — 750 /i)
Ha 100 kM nipobera. [Ipumem, uaro hopmyna 6enzuna — CgHig 1 OH MOTHOCTBIO CropaeT ¢ 00pa3oBaHUEM
yrieKucioro raza. Onpeienure, CKOJIbKO JIMTPOB YIJIEKUCIIOro Ta3a (B IepecyeTe Ha H.Y.) BBIICTIUTCS 3a

1 kM ipoOera aBTomMoOmIIs. J{J1st aTOTO:

1) 3anummuTe ypaBHEHUE PEAKIIUU TOPEHUSI OCH3MHA,

2) paccunTaiiTe Maccy O€H3MHA, KOTOPBIN CropuT 3a 1 kM mpobera;
3) paccuuTaiite 00bEM BBILACTUBIIETOCS YTICKUCIOro ra3a (H.y.).

3anummre moApoOHOE pelIeHHE B TI0JIe OTBETA.

Conep:kaHue BEPHOT0 OTBETA M YKa3aHMS 110 OLlEHUBAHUIO
(momyckarTCst HHBIE CITOCOOBI pacuéTa 1Mo ypaBHEHHUIO PEAKITUH)

Baainl

DNeMEeHTHI OTBETA:!

1) ypaBHenue peakunu ropenus 6ensuna: 2CgHig + 2502 = 16CO2 + 18H20
2) m(6enszuHa) =61 /100 kM - 1 kM - 750 r/m=45T

3) pacuéT 1o ypaBHEHHIO PEAKIIIH:

n(6enzuna) =45 r/ 114 r/mons = 0,395 monb

n(COy) = n(6ensuna) - 16/2 =0,395 - 8 = 3,16 momnb
(CO2)=3,16-22,4=70,8 n

OTBeT HpaBI/IHLHbe/’I n HOHHBIP'I, COACPKUT BCC HA3BAHHBIC BBIIIC 3JICMCHTHI

HpaBI/IHBHO 3aIIMCaHbl J1Ba U3 HA3BAHHBIX BBIIIC 3JICMCHTOB OTBCTA

HpaBI/IJ'IBHO 3allMCaH OJHH M3 Ha3BaHHBIX BBIIIC 3JICMCHTOB OTBETA

Bce aneMeHThI 0TBETa 3alMCaHbI HCBCPHO, UJIU OTBCT OTCYTCTBYCT

Maxcumanvuviii 6amn

W O~ W




BITP. Xumus. 10 ximace. O6paser Koﬂ,

CucreMa OlleHUBAHUS MPOBEPOYHOI PadOTHI

Yactb 2

OnHuM W3 METONOB NO3HAHMS B XMMHMM SBIIETCS MOJENUpoBaHue. [[ns onmcaHus BeELECTB
MOJIEKYJISIPHOTO CTPOEHMSI MCIOJIb3YIOT APOCTEPIKHEBBIE MOJIENN, B KOTOPBIX aTOMBI Pa3InYHBIX
AJIEMEHTOB M300paXkaloT IIapaMu pa3HbIX LIBETOB M Pa3MEPOB, a COCAUHSIONUINE UX XUMUYECKUE
cBs3U — nasoukamu. Ha puc. 1 u 2 npuBeneHbl apoCTEPKHEBbIE MOAEIN MOJIEKYJI ABYX BELIECTB.

(.

Puc. 1 Puc. 2

Kakum BemecTBam 13 MpuUBEAEHHOTO HUYKE TIEPEUHS COOTBETCTBYIOT 3TH MOACIIH?
3anummuTe B TAOIWIY HA3BaHUS ITHX BEIIECTB.

Ilepeuensv: nponan, OyraH, OyreH-1, OyTeH-2, 2-MEeTHINIPOTIaH, [IUKJIOTPOIaH.

Conep:kaHue BEpHOIro OTBETA M YKA3aHUS 10 OLlEHNBAHUIO Bbanasl
BepHsl1ii oTBeT:
Puc. 1 Puc. 2
OyTeH-2 2-MeTUIIponaH

[TpaBruiIbHO yKazaHbl 00a BEIIECTBA

IIpaBrIIbBHO yKa3aHO OJJHO BEIIECTBO

O6a BemiecTBa HENMPABWIbHBIE, MJIH OTBET OTCYTCTBYET

N O — (N

Maxkcumanvuviy 6ain




BITP. Xumus. 10 ximace. O6paser KO.D,

OTUOBBIM CIUPT — OJUH U3 BaXXHEHWIINX MPOAYKTOB XMMHUYECKON MPOMBIIIEHHOCTU. OCHOBHOE
CBIpBE JJI ero mojiydeHusi — 3TujieH. CKOJIbKO TpaMMOB 3TaHOJIa MOXKHO TONY4HuTh U3 560 1 (H.y.)
3THJIEHA, €CJIM BBIXOJ IPOAYKTa peakiuu coctasiseT 80 %7

3anummre moApoOHOE peIIeHHE B TI0JIe OTBETA.

CoaepikaHue BepHOT0 0TBETA U YKAa3aHUS 110 OLlEHUBAHUIO Bt
(momyckaroTCst HHBIE CITOCOOBI pacyéTa 1Mo ypaBHEHHUIO PEAKITUH)

DNEeMEeHTHI OTBETA!

1) ypaBHenue wim cxema peakiun: CoHs + HoO = CoHsOH wmm CoHs — CoHsOH

2) pacuéT 1Mo ypaBHEHHIO WA CXEME PEaKIIUu:

n(C2Hs) =560 11/ 22,4 n/moib = 25 Moinb

nreop(C2HsOH) = n(C2Hs) = 25 monp

anaKT(C2HSOH) = nTeop(CzHSOH) ‘n= 25-80 % /100 % = 20 momb

m(C2HsOH) = 20 mons - 46 r/Mons =920 T

[TpaBuIIbHO 3aMMCaHbBI BCE AJIEMEHTHI OTBETA 2

[TpaBUIIbHO 3amMCaH OJMH 3JIEMEHT OTBETA 1

Bce aneMeHThI 0TBETa 3amncanbl HEBEPHO, WIIM OTBET OTCYTCTBYET 0
Maxcumanvroiii bann 2

MetunOyrupar, Uil METHIOBBIA 3(GuUp MaciasHON (OyTaHOBOW KHCIOTHI), — JKHAKOE BEILIECTBO,
obnamatomee  s070uHBIM  3amaxoM. CocTaBbTE€ CTPYKTypHbIE (OpPMyNBI 3TOTO BeIlIecTBa
Y TIPOJTYKTOB €T0 B3aMMOACUCTBHS C PACTBOPOM THJIPOKCUIA KAJIHSL.

1) CtpykrypHas dhopmysa METHIOYTHpATA.
2) CtpykTypHBI€ (POPMYIIBI TIPOTYKTOB PEAKIIHH.

Conep:kaHue BEPHOTro 0TBeTA M YKA3aHUSA 110 OLEHMBAHU IO banabt

DJIEMEHTHI OTBETA:

1) CtpykTypHas ¢popmyna MeTuiIOyTHpara: 0

2) CtpykTypHBI€ (hOPMYITBI IPOTYKTOB PEAKIIHH: 0 u HzC—OH

C C
H3C/ \(H:/ \OK
2

OtBeT HpaBI/IHBHHﬁ n HOJIHBIP'I, COACPIKUT BCC YKA3aHHBIC BBIIIC 3JICMCHTEBI

OTBeT BKIIIOYAET OJJWH M3 Ha3BaHHBIX BBIIIC 5JICMCHTOB

Bce aneMeHTHI 0OTBETA 3aMCaHbI HEBCPHO, UJIM OTBET OTCYTCTBYCT

N O — (N

Maxkcumanvuviy 6ain




BITP. Xumus. 10 ximace. O6paser KO.D,

B Tpéx xombax HaXoAsATCs TPU BOAHBIX PacTBOpA: alleTOHA, MypaBbUHOM KHCIOTHl U METHUJIAMUHA.
VYKa)xuTe XapakTep cpelibl KaXKI0T0 U3 pacTBOPOB. 3allOJIHUTE TaOIUILy.

KucnoTtnas cpena
HeiirpanbHas cpena
[llenoyHas cpena

Conep:kaHue BEPHOTro 0TBeTA M YKA3aHUSA 10 OLEHMBAHU IO banabt

BepHs1ii oTBeT:

MypaBbuHas KUCJIOTa Kucnotnas cpena
AueroHn Heurpansnas cpena
MeTtnnamMug [llenounas cpena

OTBeT NpaBUJIBLHBINA 1 TTOJHBIN

[TpaBuiIbHO OMpeeNieHa cpea TOIBKO OJHOTO PacTBOPA

Bce oTBeThI HEIIPABUJIBHBIC, NJIU OTBET OTCYTCTBYCT

N O~

Maxkcumanvuviy 6ain

Ona BbinonHeHna 3agaHnn 13-15 ncnonb3ynTe BewecTBa, CTPYKTYPHbIe hopMyrnbl
KOTOPbIX NPMBeAEeHbI B NepeYHe:

7/
1)CHy~GH=CH;  2) CH3"CHp"CH=0 3) CHrC=CH  4)CHs"CH=CH, 5)CHs-CH,~C
OH

~1

W3 mpuBen€HHOTO MepedHsi BRIOEPUTE BEIIECTBA, KOTOPHIE COOTBETCTBYIOT YKAa3aHHBIM B TaONUIlE
KJIaccaM/TpyIIaM OpraHMYecKuX COCOUHEHUH. 3amuiuuTe B TaOIMIly CTPYKTypHBIE (POPMYIBI
COOTBETCTBYIOIMX BEILECTB.

AnkuH Kapb6onoBas kucnora
Conep:xaHue BepHOr0 0TBETAa U YKA3aHUS MO OLIEHUBAHUIO Banabt
DNEeMEHTHI OTBETA!
OTBeT NpaBUJIbHBINA U MOJTHBIN, COJAEPKUT BCE YKA3aHHBIC BBILIE JJIIEMEHTHI 1
[IpaBWIIBHO 3amOJTHEH TOJBKO OJWUH CTONOEI] TaONWIbI, WJIM BCE DJIEMEHTHI OTBETA 0
3aMMcaHbl HEBEPHO, UM OTBET OTCYTCTBYET
Maxcumanvroiii 6ain 1




BITP. Xumus. 10 ximace. O6paser KO.D,

B npemioskeHHbIE CXeMBbl XUMUYECKUX PEaKIMi BIUIINTE CTPYKTYpHBIE (hOPMYJIIBI MPOMMYIIEHHBIX
BEIIIECTB, BBIOPAB UX U3 NPUBEAEHHOTO BhIlIE NepeuHs. PacctaBbTe K03()(UIMEHTHI B IOIYYEHHBIX
cxeMax, 4TOObI OJYYMIIUCH YPAaBHEHHSI XUMHUYECKUX PEaKLIUH.

1) e +H,O0 — CH;—C—CH;4
/O
2) * NayCOy —= CH;—CH,~C]  +H,0 + CO,
ONa
Conep:xaHue BepPHOr0 0TBETAa U YKA3aHUS M0 OLIECHUBAHUIO Banabt
DNEeMEHTHI OTBETA!
1) CH3—C=CH + H,0 —> CHs —G—CHjs
O
Pe O
2) 2CH3~CH,—C_  + Na,CO3—=2CH3—CH,—C +H0 + CO,
OH ONa

[IpaBuiibHO 3amMCaHbl 1B YpaBHEHUS peaKIui 2
[IpaBriibHO 3aMMCaHO OJTHO YPABHEHHUE PEAKIUU 1
Bce ypaBHeHus 3anucaHbl HEBEPHO, UM OTBET OTCYTCTBYET 0

Maxcumanvrolii 6ain 2

IIponanon-1 mNpuUMEHSAIOT B KAueCTBE pAcCTBOPUTENS [ BOCKOB, UEPHMJ, HPUPOJHBIX
U CHUHTETUYECKMX CMOJI, a TaKXe ISl CUHTE3a MPOIMMOHOBON KHUCIOTHI, MECTULUIOB, HEKOTOPBIX
¢dapmaneBTHUeCKHX mpenapatoB. I[IpomaHosn-1 B HPOMBIIIICHHOCTH IOJNYYAlOT W3 JTUJICHA II0
MPUBEAEHHON CXEME MPEBPAICHUN:

+CO +H, +H,
CH,=CH, ——— > X — CH5CH,— CH,— OH

1) BoumuTe B 3aJaHHYIO CXeMY IPEBPALICHUN CTPYKTYPHYIO (OpMYITy BemecTBa X, BIOpaB ero M3

MPEIJIOKEHHOTO BBIIIE MEPEUHS.
2) 3anuuuTe Ha3BaHKE BellecTBa X.

3) Haiite XapaKTePUCTUKY BTOPOM peakiuu (MPUCOCTUHEHUS, 3aMEIIEHHUs, OTIICTIICHHUS,

KaTaJIuTu4dcCcKkasd, HeKaTaJII/ITI/I‘{eCKaH).

Conep:kaHue BEpHOTro 0TBeTA M YKA3aHUSA 10 OLEHMBAHU IO banabt

DIeMEeHTHI OTBETA:!

1) crpykrypHas popmyna X: CHz—CH2>—CH=0;

2) Ha3BaHME BEIIeCTBA X: MpONaHallb, WJIM IPOMHUOHOBBIN (TIPONAaHOBBIN) albICTU]I;
3) peakuus IPUCOESAUHEHHUS], KATaTUTHUECKAs

HpaBI/IJ'IBHO 3aIllMCaHbl BCC JJICMCHTHI OTBETA

HpaBI/IJIbHO 3allMCaHbl ABa 3JICMCHTA OTBCTA

HpaBI/IJ'IBHO 3allMCaH OJHH 3JICMCHT OTBETA

Bce aneMeHThI 0TBETa 3alKCaHbl HCBCPHO, UJIU OTBCT OTCYTCTBYCT

W O~ W

Maxkcumanvuviy 6ain




BITP. Xumus. 10 ximace. O6paser KO.D,

CoBpeMeHHBII JIerkoBOM aBTOMOOWIb coaepkur Oonee 200 kr miaactmacc. Tak, oOWMBKY IS
CUJICHUM HW3TOTABIMBAIOT M3 IMIUPOKO PACHPOCTPAHEHHOTO MoJMMeEpa X, KOTOPBIA MOJTY4YarOT
NoJIMMepHu3alyel yrueBogopojaa Y. YCTaHOBUTE MOJIEKYISIpHYIO Gopmyay Y, €ciau IpU MOJTHOM
cropanuu 22,4 1 3TOro BemecTBa obpaszyercs 67,2 1 yriieKucioro raza u 54 r Bozsl (pu H.Y.).

Hazosure nommmep X.

3anummre noApoOHOE peIlIeHHE B TI0JIe OTBETA.

Coaep:kaHue BEpHOT0 0TBETA U YKA3aHUSI M0 OLEHUBAHUIO
(momyckaroTcst uHbIe (hOPMYTUPOBKU OTBETA, HE UCKAXKAIOIIUE €TO CMBICIIA)

Baainl

DNEeMEeHTHI OTBETA!

orpezenieHa MOJIeKYJsipHast popmyia yriaesoaopoaa Y.
Cxewma peakuuu ropeaus: CyH, + O — xCO2 + (y/2)H20
n(Y)=22,4n/22,4 n/monb = 1 MoIb

n(COz) =67,2 n/ 22,4 n/monb = 3 MOJTb

x=3

n(H2O) =54 r/ 18 r/monb = 3 mMonb

y=2-3=6

dopmyna yriesogopona Y — C3Hs

2) moaumep X — MOJUTIPOITHIICH

OTBeT HpaBI/IHLHblf/’I n HOHHLIfI, COACPIKUT BCC YKA3aHHBIC BBIIIC 3JICMCHTBI

OTBeET BKJIIOYAET OAHWH M3 Ha3BAHHBIX BBIIIC 3JICMCHTOB

Bce aneMeHThI 0TBETa 3allMCaHbI HCBCPHO, UJIU OTBCT OTCYTCTBYCT

Maxcumanvuviii 6amn

N O — (N

Cucrema oleHNBaHUS BBINOJTHEHHUS Bceil padoThl
MaxkcumanbHbIN IepBUYHBIN OalT 32 BBIMOIHEHUE PadoTh — 32.

Pexomenoyemas mabauya nepegooa b6annos 8 ommemxu no NAMUOALIbHOU WKAe

OTMeTKa 10 NATHOAJIILHOM HIKAJIe «2» «3» «4»

«5»

[TepBuuHBIC OAMITBI 0-8 9-16 1724 25-32




KoHTpo/1bHO-U3MepHuTeIbHbIe MATEPHUAJIBI /I IPOBeIeHUs MPOMEKYTOYHOM
arrecrauuM mo xumMum 3a kypc 11 kiacca B popme HTOroBoii KOHTPOJIHLHOH PAdOTHI

Koxuduxarop
3J1eMEeHTOB COJeP:KaHUs ¥ TPeOOBaHMIl K YPOBHIO IOAr0TOBKH 00y4al0IUXCs 115l
NPOBeAeHUs] KOHTPOJIbHOM padoTsl Mo xumuM B 11 kiaacce
Paznen 1. IlepeueHs 351eMEHTOB NPEAMETHOTO COAEPKAHUS, TPOBEPSEMBIX B XO/I€
UTOTOBOW KOHTPOJIbHOM pabOThI

Kon Kon DNEeMEHTHI COZIep)KaHUs, IPOBEPSIEMBIE 3aJaHUSIMU
COZEpKATENbH | KOHTPOJIMPYEMO | 3K3aMEHAI[MOHHOMN paOOThI
oro 6y10ka IO 3JIEMEHTa
1 TEOPETUYECKME OCHOBbI XUMUU
1.1 CoBpeMeHHBIE IPEICTaBICHNS O CTPOEHUH aTOMa
1.1.1 CtpoeHue dIEKTPOHHBIX 000JI09EK aTOMOB JIEMEHTOB

MEPBBIX YEThIPEX MEPUOJIOB: S-, P- U d-IJIE€MEHTHI.
OnexkTpoHHas KoHpuUrypamus aroma. OCHOBHOE U
BO30Y>KJI€HHOE COCTOSIHIE aTOMOB

1.2 [Tepnonnueckuii 3akoH u [lepnoanueckas cucrema
XUMHUYECKUX d1eMeHToB [[.M. MeHaeneeBa

1.2.1 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB U UX
COEIMHEHMI MO MEepUoiaM U rpymnam

1.3 XuUMHUECKas CBSI3b U CTPOEHHUE BEILIECTBA

1.3.1 KoBasieHTHast XuMHuUueckas CBs3b, €€ PAa3HOBUIHOCTH
MeXaHU3MbI 00pa30BaHUsl. XapaKTEPUCTUKN KOBAICHTHON
CBs13M (TIOJIIPHOCTH M SHEPrus CBsA3M). MIoHHas CBS3b.
Mertanueckas cBs3b. BomopoaHas cBsizb

1.3.2 DNEeKTpoOTpULATENbHOCTh. CTENEHb OKUCICHUS U
BaJICHTHOCTh XUMUYECKUX JICMEHTOB

1.3.3 BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMSL.
Tun KpucTaIMUEcKoi peleTky. 3aBUCUMOCTb CBOWCTB
BEIIIECTB OT MX COCTaBa U CTPOCHUS

1.4 XuMuyecKas peakius
1.4.1 CKOpOCTh peakiny, ee 3aBUCUMOCTb OT Pa3JIMYHbIX
¢baxTopoB
1.4.2 OO6parumbie 1 HEOOpATUMBIE XUMUYECKHUE PEAKITUH.

Xumuyeckoe paBHoBecue. CMeNeHne XUMUYECKOTO
paBHOBECHSI MOJ1 ACUCTBUEM Pa3NUYHBIX (DAKTOPOB.

1.4.3 Peakumu nonnoro oomeHa
1.4.4 I'upponus coneit. Cpena BOOHBIX paCTBOPOB: KUCHAs,
HeUTpalbHas, eT0YHast
1.4.5 Peakuuu okucnurensHO-BOCCTaHOBUTENBbHBIE. KOoppo3us
METAJIJIOB U CITOCOOBI 3aIIUTHI OT HEe
2 HEOPI'AHUYECKA XUMUA
2.1 XapakTepHble XUMUYECKHE CBOMCTBA OCHOBAHUI 1

amM(OTEepHBIX THIPOKCUIIOB

2.2 XapakTepHbIe XUMUYECKHE CBOMCTBA KUCIOT
3 OPITAHUYECKAA XUMUA
3.1 Teopust CTpOCHHS OPraHUYECKUX COCTMHEHUI: TOMOJIOTUS U

n3oMepus (CTPYKTYpHasl ¥ MPOCTPaHCTBEHHAs ). B3anmuoe
BJIMSTHAE aTOMOB B MOJICKYJIaX




3.2

Tunel cBsI3el B MOJIEKYJIaX OPraHUYECKUX BEIIECTB.
I'uGpuau3anms aToMHBIX opouTane yriaepona. Panukai.
@DyHKIMOHAIbHAS IPyIIa

3.3

Knaccudukanus oprannaeckux BeriectB. HomenkmaTypa
OpPraHMYECKUX BEUIECTB (TpUBHAIbHAS U MEXKIYHAPOAHAS)

METO/bI IIO3HAHMA B XUMUWU. XUMUA U )K3HD

4.1

Pacdetsl o xumMudeckuM GpopmyIiaM U ypaBHEHUSIM
peakiuit

4.1.1

Pacuetsl Macchl (00beMa, KOJIMYECTBA BELIECTBA) TPOIYKTa
peakuuu, €CiiM OJHO U3 BEIECTB IaHO B BUJIE PacTBOpa C
OIIPEIETICHHOM MaCcCOBOM J0JIEH PAaCTBOPEHHOI'O BELIECTBA

Paznen 2. Ilepeuens TpeOoBaHMii K YPOBHIO MTOATOTOBKU 00yYaIONTUXCH,
OCBOMBIIIMX 00111€00pa30BaTeIbHBIE MPOrPAMMBI CpeTHETO (ITOJHOT0) 00IIeTo

obpazoBanus no XMUMUN.

Kon
pa3znena

KOHTPOJIMPYEMOro

Kon

yYMeEHHUA

YMeHus u BUAbI 1eATeIbHOCTH, IPOBepsieMble
sapauuamMu KUM

1

3HATL/IOHNMATD:

1.1

Ba:kHeiinme xXumMmu4uecKye NOHATHSA

[ToHMaTh CMBICIT BaXKHEHUIIIUX TTOHATHH (BBIACIATH UX
XapaKTepHbIE MPU3HAKHU): BEIIECTBO, XUMUYECKHUIl 3JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIILHBIC aTOMHBIE U
MOJIEKYJISIPHBIE MAaCChl, HOH, U30TOIbI, XUMHUYECKasi CBS3b,
AIIEKTPOOTPHUIIATETLHOCTh, BAJICHTHOCTD, CTENICHB
OKHCJICHHS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBII 00beM,
BEIIECTBA MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOSHUS,
PacTBOPBL, AJIEKTPOJIUTHI U HEAIEKTPOIIUTHI,
AIIEKTPOJIUTUUECKAS TUCCOIMAIINS, THIPOJIHN3, OKUCIUTEIh
Y BOCCTAHOBUTEJIb, OKUCIIEHHUE U BOCCTAaHOBJICHUE,
AIIEKTPOJIN3, CKOPOCTh XUMUYECKON PEaKIIUU, XUMHUIECKOE
paBHOBeEcCHE, TEIIIOBOM 3P (EKT peaKIuu, yriiepo HbIA
cKeneT, (PYHKIMOHANIbHAS TPYIINa, U30MEPUS U TOMOJIOTHUS,
CTPYKTypHAasi U MPOCTPAHCTBEHHAsI U30MEpHs, OCHOBHbBIE
TUIMBI PEAKIU B HEOPraHUYECKOW U OPTraHUYECKON XUMUHU

1.2

OcHOBHbBIE 3aKOHBI 1 TCOPUH XUMHUH

1.2.1

ITonumars cmsbica Ilepuoauyeckoro 3akona .M.
MeHeneeBa 1 UCIOIB30BATh €TI0 Ul KAYECTBEHHOTIO
aHanmu3a 1 000CHOBaHMS OCHOBHBIX 3aKOHOMEPHOCTEH
CTPOEHMSI aTOMOB, CBOMCTB XMMHYECKHX 3JIEMEHTOB U UX
COEIMHEHUN

YMmerTh:

2.1

OnpeaeasaTe/ KJIaCCHPUIUPOBATD:

2.1.1

BAJICHTHOCTB, CTCIICHBb OKHCJICHHUA XUMHNYCCKUX 3JICMCHTOB,
3apssabl HOHOB,

BUJ] XUMUYECKUX CBA3EH B COCAMHEHUSIX U THIT
KPUCTAJIIIMYECKON PEIIETKH;

2.1.3

MMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYJI;

2.14

XapakTep Cpebl BOAHBIX paCTBOPOB BELIECTB;

2.1.5

OKHCIIMTCIIb U BOCCTAHOBHUTCIIb,

2.1.6

MMPUHAJJIC)KHOCTh BCIICCTB K PA3JIMYHBIM KjlacCcaM
HCOPTaHUYCCKUX U OPTraHNYCCKUX COGIII/IHGHI/If/'I;

2.2

XapakTepu3oBarhb:




2.2.1

-, p- 1 d-37IeMEHTHI 110 UX MOJOXKEHUIO B
ITepuoaunueckoii cucreme .M. Menneneesa;

222

O6IJ_II/Ie XUMHNYCCKUC CBOﬁCTBa OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCIMHEHUW, CBOMCTBA OTAECIBHBIX
MPEJICTaBUTENECH ITUX KIIACCOB;

2.3

O0BACHATD:

23.1

IPUPOLY XUMHUUYECKOH CBSA3H (MOHHOW, KOBAJIEHTHOM,
METAITMYECKOH, BOJIOPOTHON);

232

3aBHCUMOCTh CBOMCTB HCOPTaHUYCCKUX U OPTaHUYCCKUX
BCIIECTB OT UX COCTaBa U CTPOCHUSA;

233

CYILIHOCTb N3Y4YEHHBIX BUJIOB XUMUYECKUX PEAKIUI:
JIEKTPOIUTUYECKON TUCCOLMALINU, HOHHOTO OOMEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX (1 COCTaBIIATh UX
YpaBHEHMS);

234

BJIMSTHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOM
peakuuy U Ha CMENIeHHE XUMHYECKOr0 PaBHOBECHS

24

IlnannpoBaTHL/IPOBOAUTD:

24.1

BBIUHCJICHUS [10 XUMUYECKUM (OpMyJiaM B YpaBHEHUSIM




Pacnpenenenue

3aJIaHUN

Crnenuduxanus KM
JJISI IPOBeIeHUsI UTOrOBOM KOHTPOJIbHOM padoThI
Kontponbhas padota cocrout u3 14 3aganuii: 9 3amanuii 6a30BOro ypoBHs,

3 - HOBBILIEHHOTO YPOBHS, 2 3a/J1aHHs — BBICOKOTO YPOBHSI.

I10

YPOBHSIM

CJIOKHOCTH,

IPOBEPSIEMbIM

9JICEMCHTaM IIPECAMCTHOI0, YpOBHIO IIOATOTOBKH, THUIIAM BaI[aHI/Iﬁ H BpPCMCHU
BBIIIOJIHCHUA IIPEACTABJICHO B Ta6J'II/II_I€ 1

Taoauna 1

Ne

ITpoBepsieMble
3JIEMEHTBI

Komasr

Komgwr

YpoBeHb

MaxkcuMaibH
Bl

ITpumepHo
e

3aaH

COZICPKaHHUS

npoBepsic
MBIX
AIIEMEHTO
B

npoBepsie
MBIX
YMEHUI

CJIOKHO
CTH
3aJaHus

i Oayt
3a
3a1aHU
e

BpeMs
BBITIOJIHE

HHU
s 3aJaHUS

Ctpoenue
ANEKTPOHHBIX

000J104YeK
aTOMOB
JJIEMEHTOB.
ONEKTPOHHBIE
KOH(UTyparm
aToMa.

1.1.1

1.1.1
2

b

2 MHUH

3aKOHOMEPHOCTH
M3MCHCHUS
XUMHYCCKHUX
CBOICTB 3JIEMEHTOB

U UXCOEIUHECHUH I10
MepHOJIaM U TPYIIIaM

1.2.1

1.2.1

2 MHUH

Komanentnas
XAMHYCCKAST
CBSI3b, €€
Pa3HOBUIHOCTHU U
MEXaHU3MbI
o0Opa3zoBaHusl.
XapaKTepUCTUKHU
KOBaJICHTHOM CBS3U
(ONSIPHOCTD U
SHEPTHSCBS3H).
Honnast cBs3b.
Mertamnnueckas

cBsA3b.BooponHas
CBSI3b

1.3.1

2.1.2
23.1

2 MHUH

DIEeKTPOOTpULIATEIbH
ocTb. CTeneHpb
OKHCIICHHS 1
BaJICHTHOCTh
XMMHUYECKUX
HIIEMEHTOB

1.3.2

N —
RN
—_—

2 MHUH




Bemectpa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
crpoeHusd. Tun
KPUCTAJUTMYECKOM
PELIETKH.
3aBUCHMOCTD
CBOMCTB BEIIICCTB

OT HUX
COCTaBa U CTPOCHUA

1.3.3

2.1.2
232

2 MHUH

XapakTepHble
XUMHUYECCKHEC
CBOICTBa
OCHOBAaHUH U
aM(pOTEepHBIX
TUIPOKCHUJIOB.
XapakTepHble

XUMHYECKUE
CBOVCTBAKHUCIIOT

2.1
22
3.1
32

222

2 MHUH

CKOpOCTh peakiuu, ee
3aBHCHUMOCTH OT
PA3JINYHBIX

(bakTopoB

1.4.1

234

2 MHUH

OO6partumsbie u
HeoOpaTuMble
XUMHYECKHE
peaxIuu.
XUMHUYECKOe
paBHOBECHE.
CMmeleHue
XAMHYECKOTO
paBHOBECHS TIO]T
NEUCTBUEM

Pa3IHMYHBIX
(daxTopoB.

1.4.2

234

2 MHUH

Peaxnyu noHHOTO
oOMeHa

1.43

233

2 MHUH

10

Knaccudukamms
OpraHU4YeCKUX
BEILIECTB.

Homenknarypa
OpPTraHHYECKHUX
BEILIECTB
(TpuBHANIbHAS U
M)G)K,Z[yH&pOIIHa
s

3.3

2.1.6

4 MuH

11

DNEKTPOOTpULIATEIbH
ocT

b. CTeneHp
OKHUCJIICHHUA U
BAJICHTHOCTH
XUMHUYCCKUX
3JIeMeHTOB. Peakiinm
OKHCIIUTCIIBHO-
BOCCTaHOBHUTEJIbHEIE

1.3.2
1.4.5

2.1.1
2.1.5

4 MyuH




12 ['unponus coneit. 1.4.4 2.14 IT 2 4 MuH
CpenaBoHbIX
pacTBOPOB: KHCTas,

HEUTpasbHasl,
1IEJIOYHAs

13 Peakin 1.4.5 2.1.5 B 3 5 MuH
OKHCIIUTCIIBHO- 233

BOCCTAaHOBHUTCJIBHBIC.
Kopposus MmetaiioB u
CIOCOOBI 3alTUTHI OT
Hee

14 PacueTsl Macchl 4.1.1 2.4.1 B 3 5 MuH
(oObema,KoIruecTBa
BEIIIECTBA) MPOAYKTA
peaKkuuu, eCIMOHO
W3 BEIIECTB JaHO B
BUJIE pacTBOpA C
OnpeIeTICHHON
MacCOBO oI

pacTBOPEHHOIO
BEILIECTBA

Ha Boinonnenue 14 3aganuii otBoguTcs 45 MUHYT.

[IpumepHOE BpeMsi, OTBOAMMOE Ha BBINOJHEHUE OTACIbHBIX 3aIaHUN COCTABIIACT:

- mida 1-9 3aganuii — 2 MUHYTHI;

- st 10-12 3ananuii — 4 MUHYTHI;

- mid 13 3aganust — 5 MUHYT;

- 1ns 14 3amanus — 5 MUHYT.

3agaHus B KOHTPOJBbHON pabOTe OLICHUBAIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 3aaHUs
pa3HBIM KOJIMYECTBOM 0aslsIOB, yKa3aHHBIX B TAOIUIIE 2.

Tabauna 2
Ne 3apanus KoanyecTBo 0a/1710B
1 1 6as1 — npaBUIIbHBIA OTBET
0 GanIoB — HEMPaBUIIBLHBIN OTBET
) 1 6as1 — npaBUIIbHBIA OTBET
0 GanIoB — HEMPaBUIIBLHBIN OTBET
3 1 6as1 — npaBUIIbHBIA OTBET
0 GanIoB — HEMPaBUIIBLHBIN OTBET
4 1 Gant — mpaBUIILHBIN OTBET
0 GanIoB — HEMPaBUIIBLHBIN OTBET
5 1 6as1 — npaBUIIbHBIA OTBET
0 6amnoB — HEMPaBUIBHBIN OTBET
6 1 Gant — mpaBUIILHBIN OTBET
0 6anmnoB — HEMPAaBUIBHBIN OTBET
7 1 6as1 — npaBUIIbHBINA OTBET
0 GantoB — HEMPaBUIIBLHBIN OTBET
2 1 Gamt — mpaBUIILHBIN OTBET
0 6anmnoB — HEMPAaBUIBHBIN OTBET
9 1 Gamt — mpaBUIILHBIN OTBET
(0 GamioB — HEMPaBUIIBLHBIN OTBET
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2 Oayta - mpaBUJIBHBIN OTBET
1 6ayn — nonymieHa 1 omudka
0 Gayu10B — HEMIPABWIILHBIN OTBET WJIW JOMYIIECHO 2 WK 00Jiee OMMOKH

11

2 Oayta - mpaBUJIBHBIN OTBET
1 6amn — nonymiena 1 ommOka
(0 GanI0B — HENIPaBUIILHBIN OTBET WJIU JOIYIICHO 2 UK 00JIee OIMOKH

12

2 Oayta - mpaBUJIBHBIN OTBET
1 6amn — nonymiena 1 ommOka
0 Gay10B — HEMIPABWIILHBIN OTBET WJIW JIOMYIIEHO 2 WK 00Jiee OIMOKH

13

MaxkcumanbHOe KOJIM4ecTBO 0217108 - 3

1 6ayt — mpaBUIILHO paccTaBIICHBI KOY(PPHUITUCHTHI;

1 6ann — npaBUIILHO COCTABIICHBI 3JICKTPOHHBIE YpaBHEHUN

1 6am — npaBUJILHO YKa3aHbl OKUCIIUTENb, BOCCTAHOBUTEIb, IPOLIECC
OKHCJICHUS U TPOLECC BOCCTAHOBJICHUA

0 GanIoB — HEMPaBUIIBLHBIN OTBET

14

MakcuMajibHOe KOJIM4ecTBO 0aJ1J10B - 4

1 Gas - BEpHO 3aMKCcaHo YpaBHEHHE PEAKIINH,

16ann - HaliieHa Macca PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

16an - HaliIeHO KOJIMYECTBO BEIIECTBA, BCTYMUBIIETO B PEAKIIUIO

1 6anmna — HaliICHO KOJMTUYECTBO BEIIECTBA M MAcCa MPOYKTa PEaKIIuu
(0 6amIoB — HEMPABUIIBHBIN OTBET

Hroro

21 6ann

[TepeBos 6amioB k 5-0amIbHOM OTMETKE TIPEICTABIICH B TaOHIIe 3. Tabauua 3.
banabl OTtMmerka
18 -21 O6amnos.: OTtMmeTKa «5»
13 -17 Gamnos: OtMmeTKa «4»
7-12 GanoB OtMmetka «3»
0- 6 OamIoB OTtMmeTKa «2»




HNHceTpykuus 11 ydammxcest

KonTponbhas pabota cocTouT U3 3aaanuii 14 3aganuii.

B zaganmsax 1 - 9 u3 4eThIpex MNpPENIOKEHHBIX OTBETOB HEOOXOAMMO
BBIOpATh OAWH TPABWJIBHBIA W 3aMHcaTh HOMEP MPABUIBLHOTO OTBETA PSAIOM C
HOMEPOM BOITPOCA.

[Tpu BemonHeHuu 3aganuii 10 - 12 K KaXXA0My 2JIEMEHTY TIEPBOTO CTOIOIA
HY’KHO MOJ00paTh COOTBETCTBYIOIIMI 3JIEMEHT M3 BTOporo. B kadecTBe oTBeTa
yKa3zaTb HUGPbI B HYKHOM MMOCIEA0BATENLHOCTH PSJIOM C HOMEPOM BOMpOCa.

[Ipu BbIMOTHEeHHMU 3agaHui 13 - 14 B KauecTBe OTBETa HEOOXOIUMO
3anucaTh ero nojipoOHoe pemieHrne. OTBETHI 3aMKUChIBATE YETKO U pa300pUKBO.

[Ipu BeIMOTHEHUHM 3ajaHusl Bocmosb3yiTech Tadmunamu (Ileprognueckas
cucteMa xumuueckux anemeHToB JI. . MenaeneeBa, «Tabnuna pacTtBOpUMOCTH
KHCIIOT, COJIEN U OCHOBAHUIY ), KAIbKYJIATOPOM.

Eciau B x0/1€ BBINOJIHEHUS 3aJlaHUsI BOBHUKHET HEOOXOJUMOCTh UCIPABUTh
OTBET, 3aUEPKHUTE HENPABWIbHBIN U YKAXKUTE HYKHBII OTBET.

Ha BbInosiHeHHE KOHTPOJIBHON pabOTHI OTBOAUTCS 45 MUHYT.

Kenaem ygaun!

HTrorosasi koHTpOIbLHAsA padoTa 1 Bapuant

Yacrte 1.

Hpu BbINOJIHEHUY 3A0AHUN DMOU YACmU 8 OJIaHKe 0MEemos noo HOMEPOM 6blNOJIHAEMO20 6AMU
3a0aHUS NOCMABLINE 3HAK «X» 6 KJ1emouKy, Homep KOI’I’ZOpOIZ coomeemcmeyent Homepy
6bl6paHH020 eamu omeemd.

1  OauHaKoBOE YHCIO 3JIEKTPOHOB COJIEPIKAT YACTULIBI
1) AP" u N* 2) Ca** u CIP 3)S° u CI 4)N*u P*

2 B paay xumunueckux snemeHToB Na — Mg — Al — Si
1) ymeHbIIaeTcs paanyc aTOMOB
2) yMEHBILAETCS YNCIIO IPOTOHOB B siIpax aTOMOB
3) yBeIMYUBAETCS YUCIIO 3JIEKTPOHHBIX CJIOEB B aTOMaxX
4) yMeHbIIaeTCs BhICIIAs CTENIEHb OKUCIICHHUS aTOMOB

3  Xumuueckas CBA3b B METAHE U XJIOPHUIE KaIbIHsI COOTBETCTBCHHO
1) xoBasileHTHas MOJISIpHAs U METAJUINYECKast
2) NOHHAs U KOBAJIEHTHAs MOJIIpHast
3) KOBaJICHTHAs HETIOJIIpHAsL M MOHHAsI
4) xoBaJIEHTHAsl OJIIPHAs ¥ HOHHAsI

4  BemecTBo, B KOTOPOM CTEIICHb OKUCIIEHUS aTOMa XJI0pa paBHa +7, umeer hopmyiy
1) Ca(ClOz)2 2) HCIO; 3) NH4Cl 4) HC1O4

5  MouekynsspHOE CTPOCHHUE UMEET
1) okcun kpemuust (IV)  2) uutpar 6apust  3) xmmopun Hatpust  4) okcua yraeposa (II)

6 I'mapoxenn antoMUHUA pearupyeTr ¢ KaXIbIM U3 ABYX BEIIECTB
1) KOH u NaxSO4 2) HCl u NaOH
3) CuO u KNO3 4) Fe2O3 u HNO3

7  CKOpOCTb peakluy a30Ta ¢ BOJAOPOAOM YMEHBIIUTCS MPU
1) noHMXeHUH TeMIEepaTypsl 2) yBEIMYEHUN KOHLIEHTPAIH a30Ta
3) ucnonbp30BAHUY KaTaJIn3aTopa 4) NOBBIILICHUN JAaBJIECHUS




8  Xwumwuueckoe paBHOBECHE B CUCTEME
2HBr) <> Hy) + Brogy - Q  cMecTUTBhCS B CTOPOHY TPOAYKTOB PEAKIIUU TTPU
1) noBbIIIEHNN JABIEHUS 2) NOBBILIEHUH TEMIIEPATYPHI
3) NOHM)KEHHUH JTaBJICHUS 4) UCToJIb30BaHUH KaTaiau3aTopa

9  CoxpamenHoMy noaaomy ypasHennio H' + OH = H>O coOTBETCTBYET B3aMMOJICHCTBHE

1) HSO4 ¢ NaOH 2) Cu(OH); ¢ HCI
3) H2Si03 ¢ KOH 4) HCI ¢ HNOs
Yacrts 2.

B 3a0anuu 9 u 10 na ycmanognenue coomsemcmesus 3anuuiume 8 maoauyy yugdpol 6bl0PAHHbIX
8amu 0OMEemos, a 3amem NOLYYUSULYIOCS NOCIe008AMeNbHOCb YUDp nepenecume 8 OJIAHK
omeemog 6e3 npobenos u Opyeux CUMB0JI08.

10. YcraHoBUTE COOTBETCTBHE MEXKY HA3BaHHEM COSTMHEHUI 1 00111eH hopMynoi
TOMOJIOTHYECKOTO PsAZia, K KOTOPOMY OHO MPUHAIIICKHUT
HA3BAHUWE COEMHEHUWA OBILIAA ®OPMVIIA
A) 6ytun-1 1) CaHoni2
b) nuknorekcan 2) CyuHon
B) nponan 3) CoHon2
I') 6yramuen-1,3 4) CoHon4
5) CnH2n-6
11. Y cTaHOBHUTE COOTBETCTBHE MEX/Ty YPABHCHHUEM PEAKIIMH M CBOMCTBAMH a30Ta, KOTOPOE
OH TIPOSBIIAET B 3TON pPeaKIUU
YPABHEHUE PEAKIINN CBOMCTBO A30TA
A) NH4sHCO3; =NH;3 + H20 + CO» 1) okucnuTens
b) 3CuO + 2NH3 = Nz + 3Cu + 3H,0 2) BOCCTaHOBHUTEb
B) 4NH3 + 50, =4NO + 6H>O 3) ¥ OKUCITUTENh, U BOCCTAHOBUTEII
I') 6Li + N, = 2Li3N 4) He POSIBISET OKUCITUTENBHO-

BOCCTAHOBHUTEIILHBIX CBOMCTB

12. YcTaHOBUTE COOTBETCTBUE MEXKY HA3BAaHUEM COJIM U €€ OTHOIIEHUEM K THIPOJIU3Y
HA3BAHMUE COJIN OTHOWIEHUME K THAPOJIN3Y
A) XJ0pu1 aMMOHHUS 1) runponu3upyercs 1Mo KaTHOHY
b) cynbdar xamus 2) TUAPOAU3UPYETCS 110 AHUOHY
B) xapOonar HaTpus 3) TupoNIU3y HE MOJABEPraeTcs
I') cynbhun amroMuHus 4) rTuapOAN3UPYETCS 110 KATUOHY U AaHUOHY

13. Vcnonb3ys MeTo A 3JEKTPOHHOTO OajlaHca, COCTAaBhTE YPaBHEHUE PEAKITUU
CuO + Al — Cu + ALLO3
YKaXuTe OKUCIUTEIb U BOCCTAHOBUTCIIb, ITPOLCCC OKHUCJICHUA 1 BOCCTAaHOBJICHHA.

14. K 53 r pactBopa docara xanusi ¢ MaccoBO# oieit 3Toi cou 8% a00aBUIN U30BITOK
pactBopa xJjopuaa uHKa. OmnpesenuTe Maccy BBITIABIIETO OCAIKa.



HTorosasi KOHTpOJIbHAsI padoTa

2 BapuaHT
Yacrts 1.

Hpu BbINOIHEHUU 3a0AHUL DMOU YACmU 8 OJIAHKe 0MEemo8 noo HOMEPOM 6blNOJIHAEMO20 6AMU

3a0aHUS NOCMABLINE 3HAK «X» 6 KJ1emouKy, Homep KOI’I’ZOpOIZ coomeemcmeyent Homepy
6bl6paHH020 eamu omeemad.

1 Jleryuee Bomopoanoe coeaunenue RH3 oO6pa3yer aneMeHT, aToM KOTOPOTO UMEET
CIIeTyIOIIee paclpeaesieHUue IEKTPOHOB IO AIEKTPOHHBIM CIIOSM
1) 2,8,18,3 2)2,8,13,2 3)2.8,3 4) 28,5

2 B xakoM psily mpoCThIE BELIECTBA PACIIOJIOKEHBI B TOPSAAKE YCUIICHUS X
HEMETAIUIMUECKUX CBOMCTB
1)Mg, AL Si,P  2)N, C, B, Be 3) Na, K, Rb, Cs 4) C, Si, Ge, Sn

3  KoBasieHTHYIO NOJIIPHYIO CBS3b UMEET Ka)10€ U3 JBYX BEIIECTB
1)CS2 u PCls  2)H2SO4 u S 3) KH u H.O 4)K u KOH

4  HawubGomnee 3eKTPOOTPULIATETEHBIM HJIEMEHTOM SIBIISIETCS

1) Br 2)Cl 3) Si 4) Mg

5  MonekynsapHyI0 KpPUCTAININYECKYIO PELIETKY B TBEPIOM COCTOSSHUHA UMEET
1) K20 2) PH3 3) Bah 4) Ca

6  Kak OpoMOBOJOPOHAS KUCIIOTA, TAK U TUAPOKCH/] KaJIHsI PearupyeT ¢
1) mensio  2) pocdhopom 3) cepoit 4) arOMUHUEM

7  Hns yBenmuuenus ckopoctu peakiun CHar + 2021 = COxr) + 2H20() crenyer
1) yBENTUYUTH KOHLIEHTPALIUIO KHUCIIOPOIa
2) yBEIMUYUTh KOHIIEHTPALUIO YIJIEKHCIIOrO ra3a
3) MOHU3UTH TEMIIEPATYPY
4) MOHU3UTH 1aBJICHHUE

8  Xwummueckoe paBHOBECHE B CHCTEME

2NH3@) <2 3Hor) + Ny -Q  cMecTUThCS B CTOPOHY MPOAYKTOB PEaAKIHH MIPU

1) noBbIIIEHUN JaBIIEHUS 2) NOHMXEHUU TEMIIEPATYPHI
3) NOHM>KEHUHU JABIICHUS 4) ucronb30BaHUM KaTalIu3aTopa

9  CoxkpalieHHOMY HOHHOMY ypaBHeHuio Ba®" + SO4% = BaSO4 cooTBeTcTBYyeT

B3aNMOCUCTBHE
1) H2SO4 ¢ Ba(NO3), 2) Ba(OH)> ¢ SOs
3) HoSO4 ¢ Ba(OH), 4) BaCl> ¢ PbSO4

Yacrtsp 2.

B 3a0a+uu 9 u 10 Ha ycmaHosseHUe coomgemcmaus 3anuwume 8 mabauyy yugppsi
8bI6PAHHbLIXBAMU OMBemos, d 3amem Mosay4U8WYHCA Nocaedo08amesnbHOCMb yugp
nepeHecume 8 bs1aHK omeemos 6e3 npobesnos u Opyaux cUMB0s108.




10. YcraHoBUTE COOTBETCTBHE MEXK Ty HA3BaHUEM COSIMHEHUHN U KJ1acCOM (TPYIIITON )
OpPTaHUYECKUX COCITMHEHUH, K KOTOPOMY (-0 ) OHO TPUHAIICIKUT

HA3BAHUWE COEJIJMHEHUA KJIACC (IT'PVIIIIA) COEJIMHEHUI
A) runuH 1) asbierub
b) stun 2) criupThI
B) 6enzon 3) aMUHOKHCIIOTBI
I') nponanon-2 4) aJKUHBI
5) nueHbI
6) apeHbl
11. Y cTaHOBHUTE COOTBETCTBHE MEXKIY YPaBHEHUEM PEaKIIuu U (OPMYJION BEIIECTBA,

SIBJISTFOIIIETOCS BOCCTAHOBUTEJIEM B JAHHOW PEaKIuu
YPABHEHUME PEAKIINUA BOCCTAHOBUTEJIb
A)HoS + L =S+ 2HI 1) NO2
b) S+ 2HI=1L + H,S 2)HoS
B) 2S0O3+ 2KI=1; + SOz + K2SO4 3) HI
I') S+ 3NO2 =SO; +3NO 4)S

5)KI

6) 1

12. YcTaHOBHTE COOTBETCTBHE MEXKy Ha3BAaHUEM COJIM U PeaKIUel Cpe/Ibl €€ BOJHOTO

pactBopa
HA3BAHMUE COJI1 CPEJJA PACTBOPA
A) Cu(NO3), 1) HeiiTpanbpHast
b) LixS 2) kucnas
B) Na;SO4 3) menounas
I') CaCl,

13. Hcnionb3yst METOJT 3JIEKTPOHHOTO OajlaHCa, COCTaBbTE YpaBHEHHUE PEAKLIUU
KClO3 — KCl + Oz
YKaXuTe OKUCIUTEIb U BOCCTAaHOBHUTCIIb, ITPOLIECC OKHUCICHUA U BOCCTAHOBJICHMA.

14. K 190 r pacTtBOpa Xj10pua Marausi ¢ MaccoBoi aoJieit 3to com 10% 1o6aBuIn n30bITOK
pacTtBopa kapboHata HaTpus. OnpeaenTuTe MacCy BBIMABIIETO OCAIKA.



HNHCcTpyKIMS 11 IPOBEPAIOIIHNX

Ha Beinonnenue 14 3amanuii otBoautcsi 40 munyTt. KoHTposbHas
pabora cocrtaBisieTcss B 2-X BapuaHTax. Kaxmomy ydamemycs
IIPENOCTABIAETCS pacnedyaTka 3aganuil. Kiroun st npoBEpKU3HAHAN
npuBeIeHbI B Tabnuie 4.

Tabauya 4.
Kuouu 111 npoBepku 3axanuii
Ne
3a/laHus 1 BapuaHnTt 2 BapuaHT
1 4
2 1 1
3 4 1
4 4 2
5 4 2
6 2 4
7 1 1
8 2 3
9 1 1
10 3213 3462
11 4221 2354
12 1324 3211
13 1) 3CuO + 2A1=3Cu + AlLO3s 1) 2KCl1O3 = 2KC1 + 302

2)Cu?+28—Cu’3
AP35 AI® P2

Cu*? - OKHCTIUTEND, MPOIECC

BOCCTAHOBJICHHUS

Al° — BoccTaHOBHTEIB, IPOLIECC

OKHUCIIEHHS

2)CI® + 68— CI' |42

207 -48 — 0" |63
CI" - oxucauTens, mpomecc
BOCCTAaHOBJICHHUS
02 — BOCCTaHOBHTEb, POLIECC
OKHCIICHHUS
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1). YpaBHeHUE peakiuu:

2K3PO4 + 3ZnCly = Zn3(PO4), |+ 6KCI
Boruucnenue maccst K3PO4B

pactBope.

m(K3PO4) = m(p-pa) O O(

K3PO4) :100% =531 L 8%:

100% =424

Brruncnenmne KomyecTBa BeecTBa
K3POy4

n(K3PO4)=m/M =424 1 : 212 r/m0onB
= (0,02 Moab

Brruncnenue maccol conu (uepes
KOJIMYECTBO BEIIECTBA WIIH T10
MIPOTIOPIIHH):

n(Zn3(POa4)2) = Y2 n(K3PO4) = % - 0,02=
0,01 momn

m(Zn3(PO4)2)=n 11 M =0,01 momns [
480r/monb = 4,8 T

OtBer: m(Zn3(PO4)2)=4,8T

1). YpaBHEeHHUE peakiiuu:

MgCl; + Na,CO3 = MgCOs |+ 2NaCl
Brrancnenue maccst MgCla B
pacTBope.

m(MgClz) = m(p-pa) O C(

MgClz) :100% =190 J 10%:

100% =191

3) BrrunciieHue KoJIMuecTBa BEIIECTBA
n(MgCly)=m/M =191 : 95 r/mons =
0,2 mob

Beruncnenue maccel conu (depes
KOJIMYECTBO BEILIECTBA WJIU IO
IPOMOPLNN):

n(MgCO0O3) =n(MgCly) = 0,2 monb
m(MgCO3)=n [1 M = 0,2 mous [
84r/mMonb = 16,8 T

Oteer: m(MgCO3)=16,8T




