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HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 10O XUMUM Ha YpOBHE CpeAHero oOuiero oopa3oBaHus
pazpabotana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii denepannmy», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
dbenepanbHOl  00pa30BaTENBHOM TPOTPAMMBI  CPEIHEr0 OOIIEero o0pa3oBaHUS
(®OIT COO), npencraBieHHbix B  DeaepalbHOM  TrOCYIApCTBEHHOM
obpazoBarenbHOM ctanaapre COO, c¢ yu€rom KoHueniuu npenoaaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTelIbHBIX OpraHuzamusx Poccuiickoit
Qdenepanvy, peamu3yIONIMX OCHOBHBIE OOpa3oBaTeNbHBIE MPOTrpaMMbl, U
OCHOBHBIX TMoyioxkeHud «CrtpaTeruu pa3BuTus BocnuTaHusi B Poccuiickoit
Oenepanuu Ha niepuoj 10 2025 rona» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K OMNPEIEICHUIO
oO1el cTpareruu 00y4eHus, BOCOIUTAHUS U Pa3BUTHUS OOy4YaIOMIMXCA CPEACTBAMU
yueOHoro npenmMera «Xumus» 1t 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTaBUIIH
koHuentyanbHble TosioxkeHuss GI'OC COO o B3anmM0OOYCIOBICHHOCTH IICJICH,
COJIep)KaHus, pe3yJbTaToB OOydYeHHs U TpeOOBaHUI K YpPOBHIO MOJATOTOBKU
BBIITYCKHHKOB.

XHWMHYECKOE oOpa3oBaHue, [0JIy4aeMOoe BBIITYCKHUKAMHU
o011eo0pa3oBaTeIbHON OpraHu3alluy, SBJISETCS HEOThEMJIEMOM 4YacThio UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEPIIAIOIIMM JTAllOM pealu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX LIEHHOCTEW, NPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacarTcs
NO3HAHMSI 3aKOHOB MPUPOABI, (HPOPMHUPOBAHMSI MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YeJlOBEeKa, a TaKXKe DJKOJOTMYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0pOBbI0 M TpUPOAHOW cpeae. Peanusyercs xumuueckoe oOpa3oBaHHE
00yJaroIMXcsl Ha YPOBHE CPEIHETr0 00IIero o0pa3oBaHusl Cpe/iCTBAMU YU4E€OHOTO
npeaMeTa «XHMHS», COJEPKAHUE W IOCTPOEHUE KOTOPOIO ONPEIEIEHBbI B
nporpaMMe MO XUMHUU C YYETOM CHEHU(PUKA HAyKd XUMHUH, €€ 3HAYCHUS B
NO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HU OOIECTBA, a Takke C y4ETOM
o0luX wened W MNPUHIUIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpeaHero ob1ero oopa3zoBanus B Poccuiickoit denepanuu.

XuMUSl KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MrpaeT ocoOyro pojb B
COBPEMEHHOM HUBUJIM3AIMHM, B CO3JaHUU HOBOM 0a3bl MaTepHaNbHON KYJIbTYpHI.
Ona BHOCHUT CBOHM BKJIaJa B (POPMHUPOBAHUE PALIMOHAIHLHOIO HAYYHOTO MBILUICHUS,
B CO3/IaHME€ LEJIOCTHOIO MPEJCTaBICHUs 00 OKpYKaloleM MHUpPE KaK O €IUHCTBE
OpUPOABl M YEJIOBEKa, KOTOpoe (GOpMHUPYETCS B XMMHUHU HAa OCHOBE MOHUMAHMS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXY
CTPOEHHEM BEILIECTB, NX CBOMCTBAMU U BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHHUS.



TecHO B3aMMOJICUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOM YacCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIEIIHOTO
TpyJa W SKM3HU KaXJI0Tro wieHa oOmiectBa. CoBpeMEHHas XHUMHsI KakK HaykKa
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHI HamlpaBl€HA Ha pEIICHHE
r00anbHbIX TPOOJIEM YCTOWYMBOTO Pa3BUTUS YEIOBEUECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIEBOM, SKOJIOTMYECKON OE30MTaCHOCTH U OXPAHbI 3[I0POBBSL.

B coorBercTBUM ¢ OOMMMH UEISIMH M MPUHIMIIAMH CPEAHEro O0OIero
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIi YPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY
oOyyJaroumxcsi, HEOOXOJMMYI0 MM JUIsi  BbIpAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, MPOJOJIKECHUS
00pa30BaHUsl B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomuMu  mpeaMera  «XUMHUs»  SBISAIOTCA  0a30BbIE  KYypChl —
«Oprannyeckas xumus» U «OOImIass M HeEOpraHUYEcKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUU M0 HEOPTraHWYECKOW XMMHHU (C BKIIFOUEHUEM 3HAHUM U3 OOIIEH XUMUU) U
OopraHnyeckoil xumuu. GopMUPOBaHUE JAHHOM CHUCTEMbI 3HAHUW MPU U3yYCHUU
npeaMera oOecleyuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCErO0 MHOTrooOpaszus
BEIIECTB HA OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckass xumus» u «OOmas u
HEOpraHuveckas Xumus» copMupoBaHa B MporpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO/JAa K H3YYEHUI0 YYEOHOro marepuasa U 0OyCJIOBIIEHA
HUCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHMM  Ha  ONpEIETEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XWUMHUH BEIECTBA
paccMaTpHUBAIOTCS. Ha YPOBHE KJIACCUYECKOW TEOpPHHM CTPOCHUS OPTraHUYECKUX
COCMHEHUN, a TaKXXe Ha YPOBHE CTEPEOXMMHUUYECKUX U  IJICKTPOHHBIX
MPEACTABICHUM O cTpoeHun BemecTB. CBeaeHuss 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJOPOJIOB JO CIOXKHBIX OMOJIOTUYECKU
AKTUBHBIX COCIUHEHWU. B Kypce OpraHM4ecko XHWMUHU IIOJIYy4arOT Pa3BUTHUE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUS MEPBOHAYATHHBIC
MpEACTaBICHUS] O XUMHYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaKITUH.

[Ton HOBBIM yrJIOM 3peHUs B mpeaMere «XuMmus» 0a30BOTO YpPOBHSA
paccMaTpUBaeTCs W3YyYCHHBIH HAa YPOBHE OCHOBHOTO 001Iero o0Opa3oBaHUs
TEOpPETUYECKUM MaTepuan U (AKTOJIOTHYECKHE CBEICHHUS O BeIIEeCTBaX W
XUMUUYeCcKo peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMUS» OOyYarolmMUMCsl TPEIOCTABIISIETCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUIECKUX W METOIOJOTUUECKHUX TO3HUIUH,



IyOKe TIOHSATh HWCTOPUYECKOE U3MEHEHHEe (YHKIMHA JTOro 3aKkoHAa — OT
000011210111 H 10 0OBSICHSIONICH U POTHO3UPYIOIICH.

Ennnas cucrema 3HaHMN O Ba)KHEWINIMX BEIIECTBAaX, UX COCTABE, CTPOCHUH,
CBOMCTBAaxX W MPUMEHCHHH, a TAKK€ O XUMHUYCCKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi jgomnonHsercs B kypcax 10 um 11 kmaccos
AJIEeMEHTaMHU COJIEP)KaHUS, HMMEIOUMMHU KYJIbTYPOJIOTMUECKUI U TMPUKIATHON
XapakTep. OTH 3HAHMS CIOCOOCTBYIOT IMOHMMAHUIO B3aUMOCBSI3U XHUMHH C
JIPYTUMHU HayKaMH, PAacKphIBAIOT €€ pOJIb B IMO3HABATCIIBHOW M TPAKTHYCCKOU
JESATETPHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHIO YBAKCHHUS K IIPOIECCY
TBOpUYECTBAa B OOJACTH TEOPUU M MPAKTUUECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
mpo0jemMax, CBSA3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATh WH(POPMAIUIO H
MPUMEHATh ©€ Ui TIOTIOJTHCHWS 3HAHWM, PENICHWS WHTCIICKTYalbHBIX |
AKCIIEPUMEHTAJIBHBIX MCCIEA0BATENbCKUX 3a/1ad. B menom copepkanue yaeOHOTO
npenMera «XUMHUS»  JTaHHOTO  ypOBHA  W3Y4YEHUSI OpPUEHTHPOBAHO  Ha
dbopmupoBaHre y OOyYaroONIMXCs MHPOBO33PEHUECKOM OCHOBBI MJIsi NMOHUMAaHUS
dunocockux MACH, TaKWX KaK: MaTepUaJbHOE EAWHCTBO HEOPTaHWYECKOTO H
OpTraHUYECKOTO MHpPa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM H
CTPOEHHEM, T03HABAEMOCTb MPHUPOJHBIX SBICHUNA NYTEM OKCIEPUMEHTA W
pelIeHus] TMPOTHBOPEYUN MEXIy HOBBIMU (akKTaMHM U  TEOPETHUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIU XMMUU B PEIICHUU IKOJIOTHYECKUX MpobiieM, a
TaKXKe MPOOJIEM COEpEKEHUS IYHEPTETUICCKUX PECYPCOB, CHIPhs, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTE€pPUAJIOB.

B nmmane pemeHus 3amad  BOCHHUTAHHS, pa3BUTUS U COIUAIM3AlIAA
oOydJaronmxcsi MPUHATBIE TPOrPaMMOM MO XMMHH TOAXOAbl K ONPEETICHUI0
comepKaHUsT M TOCTPOCHHS TMpeaMeTa MpeaycMaTpuBaloT  (HOPMHUPOBAHHE
YHUBEPCAIbHBIX Y4Y€OHBIX JEUCTBUH, HMEIOUMX 0a30Bo€ 3HayYeHUE I
pPa3IUYHBIX BHJIOB JICATCIBHOCTH: pEIICHUS TMpoOJieM, TIOWCKa, aHajau3a W
00paboTku uHbOpMaIKi, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIbITa MPAKTUYECKON
U HCCIICIOBATENBCKON JEATeTbHOCTH, 3aHUMAIOIICH Ba)XKHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpemnonaBaHWsS XWMHUM KaK Ha YPOBHE OCHOBHOTO OOIIIETro
o0Opa3oBaHMusl, TAK U Ha YPOBHE CPEIAHETO 00IIero o0pa3oBaHus, PU OMPeICTICHUN
coJlepKaTeIbHOW XapaKTEPUCTUKHU TIIEJIe W3Y4YeHHUs TMpeaAMeTa HampaBlIeHUEM
NEPBOCTEIICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCsS (hOopMUpPOBaHHE OCHOB
XUMUYCCKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESTETLHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C
METOANYECKOW TOYKM 3pPEHHs TAKOM IOAXOJ K OINPENACICHUIO LENEN H3y4YeHUs
MpEeAMETA SIBJISICTCS BIIOJTHE ONPaBIAHHBIM.



CornacHo TaHHOW TOYKE 3pEHUsl TJIABHBIMHU LIEJSIMU W3YyY€HHUs IpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISIOTCA:

e (opMHpOBaHME CHCTEMBl XMUMHMUYECKMX 3HAHMA Kak  Ba)KHEHIIEH
COCTAaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIYEBbIE MOHATUSA, PYHIAMEHTAJIbHBIE 3aKOHBI U TEOPUHM XUMHH,
OCBOEHHUE $I3bIKa HAyKH, YCBOCHHE U MOHMMAHUE CYLIHOCTH JOCTYIIHBIX
0000IIEHNIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HMCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMHpoBaHHNE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AX MO3HAHUS
BEUIECTB M XUMHUYECKHX pEaKUud, HEOOXOIUMBIX ISl MPHOOpETEHUs
YMEHUN OpUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBJICHUM,
UMEIOIIHX MECTO B IIPUPOJE, B IPAKTUYECKON U IIOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIBLHOCTH, CBI3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHMEM XHUMHYECKOTO OJKCIIEPUMEHTa, COOJIIOJIEHUEM  MPaBUI
0e301acHOro o0panieHus ¢ BEIIECTBAMM.

Hapsny ¢ atuM, cozmepkaTesbHas XapaKTepUCTHKa LEJIe U 3a1a4 U3y4eHUs
MpeAMETa B IporpaMMme Mo XMMHUHM YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUH
C HOBBIMHM IPHOPUTETAMHU B CHUCTEME CpelHero oduiero odopaszoBanusi. CeronHs B
MpENoJaBaHUM XUMHM B  OOJbIIEH CTENEHW OTHAETCA  NPEANOYTCHHE
OPAaKTHUECKONH KOMIIOHEHTE COJep)KaHHus OOydeHHUs, OPHUEHTUPOBAHHOM Ha
HNOJATOTOBKY BBITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3alnu, BiIaJCIOLIEro He
Ha0OpOM 3HaHWW, a (YHKUIMOHAIBHOM TIpPaMOTHOCTBIO, TO €CTh CIIOCOOaMHU H
YMEHUSAMH aKTHUBHOTO TMOJYYEHHUS 3HAHUW M NPUMEHEHUS MX B peaIbHOU KU3HU
JUISL peIIEHUs TPAKTUYECKHX 3a/1ay.

B cBf3M ¢ 3TUM Mpu U3yyeHUM IMpeaMeTa «XUMHUS» JOMHHHUPYIOLIEE
3Ha4YE€HHUE MPUOOPETAIOT TAKHUE LIENIU U 3a/1a4H, KaK:

aganTanus 0O0y4arolMXcsl K YCIOBHSM JIMHAMUYHO Pa3BUBAIOLLIEIOCS MHUPA,
(GopMHpOBaHHME  MHTEIUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHSATHUIO TPAMOTHBIX
pELIeHNI B KOHKPETHBIX KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BEIIECTBAMHU M MX
IIPUMEHEHUEM;

dopMupoBaHMe y OOYyYaloOIIMXCS  KIIOYEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEPCAIbHOE 3HAUYEHHUE JIs Pa3IMYHbIX BHUOB
JEeSATEIBbHOCTU: PEIIeHUs] MpoOJeM, MOUCKa, aHaldu3a U 00paboTKu MHGOpMALIHH,
HEOOXOMUMBIX JUIsI TPUOOpPETEHHs] OMbITa JCSATENIbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B TIO3HAHMM XUMHUHM, a TakXke JUIsl OLEHKHM C IO3HLHH
HKOJIOTMYECKON 0e30IacHOCTH XapakTepa BIMSHHMS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HA OPraHU3M YE€JIOBEKA U MIPUPOAHYIO CPENLY;



pa3BUTHE IIO3HABATEIILHBIX WHTEPECOB, WHTEJUICKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00yUaroNMXcs: CIIOCOOHOCTH CaMOCTOSATEIFHO MPHOOPETATh HOBHIC
3HAHUS 110 XUMHUH B COOTBETCTBUH C KU3HEHHBIMH TOTPEOHOCTSMH, HCIIOJIH30BATh
COBpEMEHHBbIC HH(POPMAIIMOHHBIC TEXHOJIOTUU JIJIsl TIOMCKA M aHaIu3a y4eOHOU U
HAyYHO-TIOMYJISIPHOU HH(POPMAITUA XUMUYECKOTO COICPIKAHUS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIONMIUXCS aCCOMMATHBHOTO U JJOTHYECKOTO
MBIIICHUS, Ha0TI0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, MPHU IUIAHUPOBAHWU M TPOBEICHUU XHUMHUYECKOTO
AKCIIEPUMECHTA;

BOCIIUTAaHWE Yy OOydaromuxcs YOeXKIEHHOCTH B TYMaHHCTHYECKOU
HAIPaBJICHHOCTH XUMHUH, €€ BaXHOW POJM B PEIICHUU TJI00aTBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIOTIONE30BaHMS, TIOTIOJTHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs MPHUPOIHOTO PABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTU OEpPEeKHOIO
OTHOUIEHUS K TPUPOJE M CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHUs OIbITA
WCIIOJIb30BAaHUS TMOJYYCHHBIX 3HAHWUH JUIS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAITUAX, CBSI3aHHBIX ¢ XUMHUYCCKHMH SIBIICHUSMHU.

B yueOHOM maHe cpeaHero oOmero oOpa3oBaHUS MNPEAMET «XHUMHUS»
0a30BOTO YPOBHS BXOJHT B COCTaB MpeAMETHON obsacTh «EcTecTBeHHO-HAYUYHBIC
MIPEAMETHD).

OO611ee 4nciio 9acoB, OTBEEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmero oopaszoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Henenmo), B 11 kimacce — 34 yaca (1 yac B Helelo).



COILEPKAHUE OBYYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

TeopernyecKkue 0CHOBbI OPraHUYECKON XUMUHU

[IpeameT opraHnyecKkol XUMHUH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
MOJIyYEHUM HOBBIX BELIECTB M MaTEpUAIOB. Teopus CTPOEHHUS OpraHUYECKUX
coequHeHnl A. M. ByTiepoBa, €€ ocHOBHBIE 10JI0KEeHU. CTPYKTYpHBIE (HOPMYIIbI
OpraHMYeCcKUX BellecTB. l'omoisiorusi, wu3omepus. XUMHYECKas CBI3b B
OpPraHUYECKUX COCTUHEHUSX — OAMHAPHBIE U KPATHBIE CBS3H.

[IpeacraBnenre o KilaccU(pUKALMK OpraHuyeckux BemiecTB. HoMeHkmarypa
OpraHUYeCKUX COEIMHEHUW (CUCTEMAaTU4yecKas) W TPUBHUAJIBHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHNYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX MPEBPAILCHUM:
O3HaKOMJIEHHE ¢ 00pa3llaMHd OpraHMYECKHX BELIECTB W MaTepuajaMu Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OPraHWYECKHX BEIIECTB, HAOIIOJCHUE H
ONKCAaHUE JEMOHCTPALMOHHBIX OMBITOB 10 MPEBPALIEHUIO OPraHUYECKUX BEILECTB
Py HarpeBaHuu (TUIaBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH w 3TaH —
MPOCTEUIINE TPEACTABUTENIM aJIKaHOB: (DU3MUYECKME U XHMHUYECKHE CBOWMCTBA
(peakuuu 3aMeUIeHus] M TOpPEHHUs), HaXO0XKACHHE B MPUPOJE, MOIYyYEHUE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKHM Psii. DTUIIEH U MPOIMIEH —
MPOCTEUIINE TPEACTABUTENIN AJIKEHOB: (DU3MYECKME U XHMHYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TaJOMEHUPOBAHMS, THUApPATALUU, OKUCICHUA W
MOJIMMEPHU3ALINH ), IOTYyYEHUE U IPUMEHEHUE.

Anxaauensl: OytamueH-1,3 u MetwnOytagueH-1,3: cTpoeHHe, BaKHEWUIINE
XUMUYECKUE CBOWCTBA (peakuus noiaumepusaunu). [lomydeHue CHHTETHYECKOIO
Kay4dyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUN psAll. ALETUIICH
— TpPOCTEHIIMNA TNPEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHUE, (PU3MUECKHE WU
XUMHUYECKUE CBOMCTBA (PEaKkUMH TMIPUPOBAHMS, FAJION€HUPOBAHMS, THApPATALUH,
rOpEeHus), NOJy4eHHe U MPUMEHEHHUE.

Apenbl. benzoin: cocraB, crpoeHue, (uU3NYECKUE M XUMHUYECKHE CBOMICTBa
(peakuuu rajaoreHupOBAHMS U HUTPOBAHUSA), MOJIYyYEHUE U NpUMEHEHUE. 10.1yo:
cocmas, cmpoeHue, uauyeckue U  XumMuveckue  ceorucmea  (peaxyuu
2a102eHUPOBANUSL U HUMPOBAHUS), NOTLyYeHue U npumereHue. TOKCUUYHOCTD



apeHoB. ['eHeTHueckass CBSI3b MEXIY YIVIEBOJOPOJAAMH, NPHHAMIEKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKM YTIEBOXOPOMOB. I[IpuponHbIi ra3 u momyTHbBIE
HeTsaHbie Ta3pl. HepTh u e€ mpoucxoxaenue. Crnocobsl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TEPMUYECKHH, KaTaquTU4ecKuil), mnuposn3. I[IpoaykTsl
nepepaboTku He(TH, UX IPUMEHEHUE B MIPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 NMePEPabOTKHU.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHUS BEIIECTB W MX MPEBPAILCHUN:
O3HaKOMJIEHHE C 00pa3lamMH IIaCTMACC, Kay4yKOB U PE3UHBI, KOJUICKIIUN
«Hedptp» u  «Yromp», MOAETUPOBAHUE  MOJEKYJT  YIJIEBOAOPOJIOB U
raJIor€HONPOU3BOIHBIX, IPOBEICHUE MPAKTUYECKOW pabOThI: MOJyUYEHUE FTUIICHA
Y U3y4YEHUE €r0 CBOMCTB.

Pacuérnble 3a1aumn.

Bbruncnenuss mo ypaBHEHHMIO XUMHUYECKOM peakuuud (Mmaccbl, 0O0BEMa,
KOJINYECTBA MCXOAHOTO BEHIECTBA WJIM MPOAYKTAa PEAKLIHH IO MU3BECTHBIM MacCCe,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEAKIIH).

Kuciiopoacoaep:kamnue oprannyeckue coeJHHEHU

IIpenenbHbIE OQHOATOMHBIE CHUPTBL. MeETaHON H  3TAaHON: CTPOCHHE,
(¢usznyeckue MW XHWMUYECKHE CBOMCTBA (pPEakIUM C AaKTUBHBIMU METaJUIaMH,
raJIoreHOBOJOPOJaMH, TOpEHHue), NpuMeHeHue. BoaopoaHbie CBA3M MEXKIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBME METaHOJIa U ATAHOJa HAa OPraHU3M YEJIOBEKA.

MHOroaroMHbl€  CHUPTBL. OJTWICHIJIMKOJIb W  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO IICIOYHBIMU
METaJUlaMH, KaueCTBEHHasl peaklus Ha MHOIrOaToOMHble cnupThl). JleficTBue Ha
OpraHusM yenoBeka. [ [puMeHenne rmmuepruHa U 3THIICHTJIUKOJIS.

@deHoJ: CTPOCHHE MOJICKYJIbI, (U3NYECKHE M XUMUYECKHE CBOWCTBA.

ToxcuunocTth enona. [Ipumenenue denona.

Anbaeruapl U Kemowuwvl. DoOpMmanblerui, aleTalbJICTul: CTPOCHHUE,
du3nueckne M XMMHUYECKHE CBONCTBA (PEaKIMHM OKWCJICHUS W BOCCTAaHOBJICHWSI,
KaueCTBEHHbIC PEAKIUH), TOJIYUYEHHUE U PUMEHEHUE.

OnHOOCHOBHBIE TIpeJeNibHBIC KapOOHOBBIE KHUCJIOTHL. MypaBbuHAsA U
YKCyCHasi KHCJIOTBI: CTPOCHHUE, (PM3NUECKHEe W XMMHUYECKHE CBOWCTBA (CBOWCTBA,
oOmue 11 Kiacca KUCIOT, peakius 3TepuduKaiim), moJydeHne U MPUMEHECHHE.
CreapuHOBasi U OJICMHOBAsl KUCJIOTHl KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX
KHUCJIOT. Mblj1a Kak COJIU BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JICUCTBUE.

Cnoxnble 2¢GUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [muponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.



VYrineBompl:  cocTtaB, KiaccuuKamus  yriaeBogoB  (MOHO-, AH- H
noJyiucaxapuibl). ['Ioko3a — nmpocTelmmii MoHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MUECKHME U XUMHYECKHE CBOWCTBA (B3aUMOJEHCTBUE C
ruapokcugom meau(ll), okucieHue amMmmMuayHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHUE TJIFOKO3bl), HaXOXJACHHE B IMPUPOJE, MPUMEHEHUE,
o6uonoruueckas posib. @otocunres. Ppykro3a Kak H30MeEp TIIOKO3HI.

Kpaxman u nemnono3a Kak npupojiHbie noiaumepbl. CTpoeHue Kpaxmalia U
neuono3sl.  du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (THIpOJu3,
KaueCTBEHHAsI PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W MX MpPEBpaLICHUN:
MPOBE/ICHNE, HAONIOACHUE M ONUCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KaUE€CTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE STaHOJIA
okcunoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCUCTBUE TIIHIIEPUHA C
runpokcunom meau(ll)), anpaernioB (OKUCIEHHE aMMHAYHbIM PacTBOPOM OKCHA
cepeopa(l) u ruapokcumom wmeau(ll), B3aummojmelcTBUEe Kpaxmalia C HOJIOM),
MIPOBE/ICHNE MPAKTHYECKOM pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnrle 3amaun.

Bbluucnenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WMJIM MPOAYKTA PEAKIUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB UM MPOIYKTOB PEAKIIH).

A3oTcoaeprkane OpraHnuecKrue CoeAMHEHUS.

AMUHOKHUCIIOTHI KaKk aM(oTepHble opranudyeckue coennHeHus. dusnueckue
U XUMHUYECKHE CBOMCTBA aMMHOKMCIOT (Ha IpuUMepe TiuluHa). buonornueckoe
3Ha4YE€HHE aMMUHOKUCIOT. [lenTumapl.

benku kak mOpUpOAHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHud. llepBuunas,
BTOpUYHAsg M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUJIPOJIN3, ACHATypalusl, KaYeCTBEHHbIE PEaKIIMH Ha OEJKU.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHMS BEIIECTB M HX IPEBpALICHUIL:
HaAOJIIO/ICHUE W OMKMCAHKWE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHHM, LIBETHbIE PEAKIIMK OEIIKOB.

BrbicokoMouiekyJIsipHbIE COeIUHEHHUS

OCHOBHbIE MOHATHSI XMMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPHU3ALUHU, CPENHSS MOJIEKYJIIpHAs
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COECIUHEHUH —
NOJIMMEPHU3ALIMS ¥ TTOJTUKOHIECHCAIUS.

OKCnepUMEHTAIbHBIE METOJbl HM3YYEHHMsS BEIIEeCTB M HUX MpEeBpalleHUIl:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIE CBSI3H.



Peann3zanust MeXNpeaMETHBIX CBSI3€M NIPU M3YUYEHUH OPraHMYECKON XWMHH B
10 kmacce OCYIIECTBIISIETCS uepe3 HCIIOJIb30BAHME Kak OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHSTHM, TAK W TOHSTHN, SBISIIOIIMXCS CUCTEMHBIMU JUISI OTAEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01re ecTeCTBEHHO-HAYUHbIE MOHSATHSA: SBJICHUE, HAYYHBIN (QakT, rUIoTesa,
3aKOH, TEOpHs, aHAIM3, CUHTE3, Kilaccu(ukaius, nepuoudHOCTb, HaOII0ICHUE,
MU3MEPEHNE, IKCIEPUMEHT, MOJEIUPOBAHNE.

®u3uka: MaTepus, OHEpPrusa, Macca, aTroM, DJJEKTPOH, MOJEKYJa,
SHEPreTUYECKUIl YpPOBEHb, BEILECTBO, TEI0, OOBEM, arperaTHOE COCTOSIHUE
BEIECTBA, (PU3NICCKHE BETMIMHBI U SUHUITBI NX U3MEPEHUS.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHHU3MeE,
dboTocHuHTE3, OMOJOTUYECKH aKTUBHBIC BellecTBa (O€NKH, YIJIEBOJbI, KHUPBHI,
(epMEHTHI).

['eorpadusi: MuHEepasbl, TOpHBIE MOPOJIbI, OJIE3HBIE UCKOMAEMBbIE, TOIINBO,
pecypchl.

TexHonorus: INHUILIEBbIE NPOAYKTHI, OCHOBBI PallMOHAJIBHOIO ITUTaHWUS,
MOIOIIME CPEIICTBA, JEKAPCTBEHHBIE U KOCMETHUYECKUE IIPEIapaThl, MaTEPUaJIbl U3
WCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIACC

OBIIAA U HEOPTTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMMH

XUMUYECKHM dJeMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeiesieHusl 3JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOHPUTYpaLUsi aTOMOB.

[Tepnonnueckuit 3axkoH u Ileproanueckas cucremMa XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MEPUOIUYECKOTO 3aKOHA U llepnoamdeckoil cucTeMbl
xuMu4eckux aneMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOU TEOpPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
00pa3yeMbIX MMH MPOCTBIX W CIOXKHBIX BEHIECTB IO TPYIIaM U TMEPUOJIAM.
3HavYeHuE NMePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYEcKas CBA3b. BUIbl XUMHYECKOW CBS3U
(KoBaJieHTHasi HEMOJIIpHAs W TOJIApHAs, MOHHAs, MeTaJIndyeckas). MexXaHU3MbI
0o0pa3oBaHUsI KOBAJEHTHOW XUMHUYECKOW CBS3M (OOMEHHBIH U JOHOPHO-
aKkLenTopHslii). BopoponHas cBs3b. BaneHTHOCTb. DJIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHusi. OHbI: KATUOHBI U aHUOHBI.



BemectBa  MOJIEKYJISIPpHOTO M HEMOJEKYJSIPHOTO  CTPOCHHS.  3aKOH
MIOCTOSIHCTBA COCTaBa BEIIESCTBA. THIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTie 0 aucnepcHbIX cucTtemax. VICTUHHBIE WM KOJUIOMJHBIC PAaCTBOPHI.
MaccoBas 10Ji4 BEILIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Homenknatypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJIEKAIMX K PA3JUYHBIM KJIacCaM.

Xumudeckass — peaknus.  Kriaccupukamumss XUMHYECKHX — pEaKIuid B
HEOPraHMYECKOW M OPraHUYeCKON XMMHUHU. 3aKOH COXPAHEHMS MacChl BEUIECTB,
3aKOH COXPAHEHUA U MPEBPALICHUS SHEPTUU ITPU XUMHUYECKUX PEAKLIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIC
peakunu. XuMu4ecKoe paBHoBecue. DaxkTOppl, BIUAKOIIAE HA COCTOSHHE
xumudeckoro pasHoBecus. [Ipunuun Jle [lartense.

DnekTpoiuThueckas nuccounanusi. CuibHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, LIEJIOYHAS.

OKUCIIUTENBHO-BOCCTAHOBUTEIBLHBIC PEAKIUH.

DKCNEPUMEHTAIBHBIE METOJbl HW3YyYEHUsS BEIIECTB M WX MPEBPALICHUIM:
neMoHcTpauus Tabmun «Ilepuonnueckas cucreMa XuMHYeckux 3neMeHToB [l. U.
MenneneeBay, U3ydeHHUE MOJIENIed KPUCTAUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OTHMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yiokKEHNE TIEPOKCUIA
BOJIOPOJia B MPUCYTCTBUM KATAIM3ATOPA, ONPEAEICHUE CPELIbl pACTBOPOB BEIIECTB
C TOMOUIBI0O YHUBEPCATBHOTO WHJIMUKATOpPA, pEAKIMd HOHHOTO OOMeHa),
MPOBEJICHUE TTPAKTUUECKON paboThl «BiusHue pa3inuHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON peakium».

Pacuérnrie 3amaun.

Pacuételr 1O ypaBHEHMAM XUMHUYECKHX pEAKLIHMH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HCIOJIB30BAHUEM IMOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heoprannueckass xumus

Hemerannel. Ilomoxkenne HemeraymoB B Ilepuoguueckon  cucreme
xuMuueckux sjeMeHToB J[. M. MeHnmeneeBa U 0COOCHHOCTH CTPOSHHSI aTOMOB.
®duznyeckrue CBOWCTBA HEMETA/UIOB. AJUIOTPOIHUS HEMETaUIOB (Ha MpuUMepe
KHCJIOpO/a, cephl, hochopa u yriepoaa).

XUMHUYECKHUE CBOMCTBA BA)XHEUIIIMX HEMETAJIOB (TaJOreHOB, CEpPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M UX  COCIMHECHHA  (OKCHIIOB,
KHUCJIOPOACOIEPKAIUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprMeHeHne Ba)XHENIIMX HEMETAIIOB U UX COSUHEHHM.



Meramnel. 1lonoxenne meramnoB B llepuonnueckon cucremMe XMMHUYECKUX
sanemeHToB [I. . MengeneeBa. OcCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK
aToMoB MeTayioB. OOume ¢guznyeckue cBoiicTBa MeTayioB. CIUlaBbl METaJUIOB.
DJIEKTPOXUMHYECKUN PSAJT HAPSHKEHUN METAJIJIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAUIOB (HATPUM, Kadui, KaJblIU,
MarHui, allFOMUHUN, [IUHK, XPOM, JKEJI€30, ME€/Ib) U UX COCAUHEHU.

OO6mue cnocoObl MoiayuyeHus MeTaioB. [IpuMmeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEeHUs BEUIECTB W MX IMPEBPAILCHUI:
M3yYCHHE KOJUICKIUH «MeTaJibl M CIUIaBb», 00pa3lloB HEMETAJUIOB, PEICHHE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJI0JICHUE W OIUCAHUE JEMOHCTPALIMOHHBIX WU
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U IeJ0YeH, KaYECTBEHHBIE PEAKI[MU HAa KATHOHBI METAJLIOB).

Pacuérnrle 3amaun.

Pacuétsl mMaccel BemiecTBa WM 00BbEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMUYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OJHO
U3 BEILIECTB UMEECT IPUMECH.

Xumus U )KU3Hb

Ponp xuMumn B 00ecCreueHUHM IKOJIOTUYECKOM, PHEPreTUUeCKON W MUIIEBOM
0€30IacHOCTH, Pa3BUTHH MeIUUMHBL. [IOHSITHE O HAay4YHBIX METOJaX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraByienuss 00 OONMX HAYYHBIX MPUHIUIAX POMBIILICHHOTO
MOJTyYEHHUS] BAKHEHIIINX BEIIECTB.

UenoBek B MHpPE BEUIECTB M MATEPUAIOB: BAKHEHIINE CTPOUTEIBHBIC
MaTepuasnbl, KOHCTPYKIIMOHHBIE MaTEpUaibl, KpacKu, CTEKJIO, KEpaMHKa,
Marepuanbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XuMHsST U 3J0pOBbE YEJIOBEKA: NPAaBWIA HKCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia OE30MaCHOTO MCIOJIL30BaHUS MIPEnapaToB ObBITOBON XUMHU
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzammss  MeXNpeaIMETHBIX  CBsi3ed TPU  HM3YyYCHHH  OOIIeH U
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce OCyIIEeCTBISAETCA Yepe3 UCIOIb30BAHUE KaK
OOIMX E€CTeCTBEHHO-HAYYHBIX TOHATHUM, TaK W TIOHATUM, SBISIOIIMXCS
CHUCTEMHBIMM JJIS1 OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: HAay4YHBIM (pakT, TMIoTe3a, 3aKoH,
TEOpHUsl, aHalu3, CHUHTE3, KiacCUpUKAIMA, NEPUOAUYHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHHUE, SBICHUE.



duznka: MaTepwusi, SHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
W30TOII, PaIMOAKTUBHOCTh, MOJICKYJIa, YHEPTETUICCKUM YPOBEHB, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHHE BEIEeCTBA, (PU3MUYECKHUE BEIUYMHBI U CIMHHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: knetka, opraHm3M, OJKOCHUCTeMa, Ouocdepa, MaKpo- W
MHUKPOAJIEMEHTBI, BATAMHUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

['eorpadus: MuHepasbl, TOpHBIC MTOPOJIbI, MOJE3HBIC UCKOIIaeMbIe, TOTUIMBO,
pECYpCHI.

TexHONOTHSA: XUMHYECKasT MPOMBINIJICHHOCTh, METAJLUTYPTHs, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHAJIOB, CEIhCKOXO3IHUCTBEHHOE IPOU3BOJCTBO, IHIIEBAs
MPOMBINIUICHHOCTh,  (papMareBTHYECKass  MPOMBIIUICHHOCTb,  MPOW3BOICTBO
KOCMETHYECKUX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEPHAIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHMA ITPOI'PAMMEI 110 XMUMHUN
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
o0OyyalomMMuUCAd TMPOTpaMM CpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METalpeAMETHbIM W NpeAMETHbIM). HaydHO-MeTonnyeckoi OCHOBOW  JUId
pa3pabOTKU IMJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOrpaMM CPEAHETO OOIIEro
oOpa30BaHMUsI SIBISETCS CUCTEMHO-AESTENIbHOCTHBIHN MOAXOI.

B cooTBeTrcTBHM C CHUCTEMHO-IEATEIBHOCTHBIM TMOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJbTaTOB OCBOECHHS NpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETrO
00111eT0 00pa30BaHUs BbIJICJICHBI CIEAYIONIUE COCTABIIAIONIHUE:

OCO3HaHUE OOYYaIOLUIUMUCS POCCHUMCKOW TIpaKAaHCKOW HIAEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HaJM4Khe MOTUBALIUU K 00YUYEHUIO;

LEJICHAIPABJICHHOE Pa3BUTHE BHYTPEHHUX yOEKJIEHUN JTUYHOCTU HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKUX TPAIULUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYarolIMXCsl PYKOBOJCTBOBATbCS B CBOEH
JEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MPUCYIIUMH LIETOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJINYUE NMPaBOCO3HAHUS HKOJIOTMYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH KU3HEHHBIC IIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHHS MNpeaMera «XUMHUsS» JOCTUTAIOTCA B
€IMHCTBE Y4YeOHOH U BOCIHUTATEIbHON JESATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYJbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HUAeallaMd POCCUUCKOr0 TIpakIaHCKOro O0OIlecTBa, MPUHATHIMU B OOIIECTBE
HOpMaMud U [paBUJaMH  MOBEACHHUS,  CIIOCOOCTBYIOIIMMHM  IpoLEeccam
CaMOIO3HAHUS, CaMOPa3BUTHS W HPABCTBEHHOI'O CTAHOBJIEHHS JIMYHOCTH
00yJaromMXxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHMSI TMpeaMeTra «XUMHUSD»  OTPaKaoT
c(OPMHUPOBAHHOCTh OIBITa I[IO3HABATEIIbBHOW W MPAKTUYECKOM JeSTEIbHOCTU
oOydaromuxcsl Mo pealn3aluy MPUHIATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpa:KaaHCKOro BOCIIMTAHUSA:

OCO3HaHUs 00yYarOIIMMHCA CBOUX KOHCTHUTYLMOHHBIX MPaB U 00sI3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOPMax W MPAaBWIAX MEXIMYHOCTHBIX
OTHOIIIEHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YUE€OHBIX M TMO3HABATEIbHBIX 3a/1ay, BBHIMIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHHMMATh M IPUHHAMATh MOTHBBI, HAMEPEHHS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIN3E PA3IMYHbBIX BUIOB YU4eOHOMN JNEATEIbHOCTH,

2) NaTPUOTHYECKOTO BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAy4YHOMY HACJIECAMIO
OTEUECTBCHHOW XUMUMU;

YBaXEHUS K NIPOLECCYy TBOPYECTBA B OOJIACTH TEOPUHM M TMPAKTHYECKOTO
MIPUMEHEHUSI XHUMHH, OCO3HAHUS TOrO, YTO JOCTHMKEHUS HAYKH €CTh PE3yJbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTJIUBBIX  HKCIEPUMEHTAJIbHBIX IIOMCKOB,
IOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpeca M MO3HABAaTEIbHBIX MOTHUBOB B IMOJYYEHUHM U TOCIEIYIOUIEM
aHanu3e MHPOpPMaLUU O MEPEJOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUWY;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

HPAaBCTBEHHOI'O CO3HAHUS, 3STHYECKOTrO TOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHBIE C XMMUUYECKUMU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJIECHUE M IOCTYIKM CBOUX TOBAPHILEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN ATUX
MOCTYTIKOB;

4) ¢popMUpOBaHUS KYJIbTYPHI 310POBBSI:

MOHMMAaHUsl I[IEHHOCTEH 370pOBOr0 M 0Oe30macHoro ooOpa3a JKHU3HU,
HEO0OXOAMMOCTH OTBETCTBEHHOTO OTHOUIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOMIo/IeHrs TpaBUJ O€30MacCHOT0 OOpalieHusi C BElleCTBaMU B OBITY,
MMOBCEIHEBHOM KU3HU U B TPYAOBOM JESATEIBHOCTH;

NOHUMAaHUS UEHHOCTH MPaBWJI HHJIMBHUIYAIbHOTO M  KOJJIEKTUBHOTO
0€301acHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOIIUX 3I0POBBIO U KU3HHU JIIOJIEH;

OCO3HaHMS TOCJEACTBUNA M HENPUITHS BPEAHBIX MPUBBIYEK (YMOTpeOseHus
AJIKOT0J1s, HAPKOTUKOB, KypEeHHUs]);

5) TPpy10BOT0 BOCTIMTAHUS :

KOMMYHHMKaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEOBATENbCKON
NEeSATEeIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M JAPYIHX  BHIAX
NEeSATENbHOCTH;

YCTAHOBKM Ha aKTHUBHOE Yy4YacTHE€ B pEUIEHUWM MPAKTHYECKUX 3a]ad
COILIMAJIbHOM HAIMpPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUCHUIO MPodeccruil pa3aIuaHOro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMHUH;

YBaXEHHUS K TPYLy, JIIOAAM TPyJa U pe3yiabTaram TPYIOBOW JAEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYAIBHOW TPACKTOPUU
oOpaszoBaHus, Oymaymiel mnpodeccuu W peanu3aldd COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rH4ecKOro BOCIIUTAHMS :

AKOJIOTMYECKH 11€71eCO00pa3HOTO OTHOIICHHUS K MPHUPOJie, KaK HCTOYHHUKY
CyIIECTBOBAHMS KU3HU HA 3EMIIE;

MOHUMAaHHS TJIO0AJBLHOTO XapakKTepa SKOJOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAaHHUSA HEOOXOJUMOCTH HCIOJB30BAHUS JOCTIDKCHHH XUMHUH IS
pELIEHNS BOIIPOCOB PAllMOHAIIBHOTO MPUPOIAOIIOIb30BAHHUS;

AKTUBHOTO HENPHUATHS JOCUCTBUH, TMPUHOCIIIMX BPEI  OKPYKaAKOIIEH
IPUPOJIHON Ccpejie, YMEHHS IPOTHO3UPOBATh HEOJAroMpHATHBIC AKOJOTHYECKHE
MOCJICACTBUA NPEANIPUHAMAEMBIX JEUCTBUM U MIPEIOTBPAIIATh UX;

HAJIMYUS PA3BUTOrO 3KOJOTHMYECKOTO MBIIUICHUS, YKOJIOTHUYECKON KYJIbTYPBHI,
OIIbITa JIEATSIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMHU B TO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO MPOTUBOCTOSATH HJICOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHHS CHeUUKA XWMHUHW KaK HayKd, OCO3HaHHS €€ poid B
(GbOopMUPOBAHUN PAIMOHAIBLHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHWH IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpY’KalolleM MHUpE KaK O €IWHCTBE MPUPOABI U UYeJOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH IPOOJIeM COXpaHCHHUS
MPUPOJHOTO PABHOBECHS;

yOSKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM JIJII  COBPEMEHHOM
UUBWIN3AIUA: B €€ TYMAaHUCTHYECKOW HAINPABICHHOCTH W BAXHOW pOJUA B
CO37IaHUU HOBOMW 0a3bl MaTepUaIbHOW KYJIBTYPHI, PEIICHUH TI00aIbHBIX MPoOIeM
YCTOWYHMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPbEBOM, SJHEPIETUUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTHUU MEAMIIMHBI, 00CCIICYEHUU YCIOBUM
YCIEUIHOTO TpyJda M DKOJOTHYECKHM KOM(POPTHOM IKMU3HU KAXKIOrO0 4WiIeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHHUS CYIIHOCTH METOJOB
MMO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIh30BaTh



MoJIydyaeMble 3HaHMS IS aHAIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
POUCXOAIIMX B HEM U3MEHEHUM, YMEHUS JIeJlaTh 00OCHOBAHHbBIE 3aKIIOYCHUS Ha
OCHOBE HAy4HbIX (AKTOB M HUMEIOIIUXCA JAHHBIX C IeJbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOATENbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUSA U
penieHus Ipo0JIeM B pEANIbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpECa K MO3HAHUIO U HCCIIEI0BATENBCKON AEATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HENpEephIBHOMY  OOpa3OBaHUI0 H
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAHUM MO XUMHUH B
COOTBETCTBHUH C )KU3HEHHBIMHU OTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cdepax npodeccruoHalbHOM

NEATEIIBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUS y4eOHOro mpeaMera «XuMus» Ha
YPOBHE CpPEHEr0 00IIEro 00pa3oBaHUs BKIIOUYAIOT:

3HAQYUMBbIE  JUIS (GbopMHpOBaHHS  MHPOBO33PEHHS  OOy4YarOMIMXCSA
MEXIUCHIUTUITMHAPHBIE (MEXIPEAMETHbBIE) OOIIEHAYYHBIC TOHITHS, OTPaXKaroIne
[EJTOCTHOCTh HAy4YHOW KapTHUHBI MHpa H CHEHU(pUKYy METOAOB MO3HAHMUS,
MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHsl, SIBICHHUE,
IpoLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCClleI0BaHNE, HAOIIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCalbHbIe y4eOHbIC NEWUCTBUs (MTO3HABATENbHBIE, KOMMYHUKATUBHEIE,

pEryJsiTUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKIMOHATBHOM
I'PaMOTHOCTH M COIIMAJIbHOM KOMITETEHIIUN 00YyYaroIXCs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M yHUBEpPCAJIbHBIC YUeOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIBHOUN ITPAKTHKE.

MertanpeaMeTHble pe3yJabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU W  PETyJSTHBHBIMU
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMO3HABATEJILHLIMH
JeHCTBUAMM:

1) 6a30BbI€e JJOTHYECKHUE TeHCTBHSA:

CaMOCTOSTENIbHO  (OpMyJNIHpPOBaTh W aKTyaJIW3upoBaTh  Mpoliemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENENATh LEJIU JEATEIbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI I€ITETLHOCTH C TOCTABICHHBIMU LIEISIMU;

HCMOJI30BaTh IMPHU OCBOEHUU 3HAHWUW NPUEMBI JJOTUYECKOTO MBIIIIJICHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKA MOHATUM U YCTAHABIMBATH UX B3aUMOCBS3b,



HCIIOJIH30BaTh COOTBETCTBYIONINE TOHSTHS JJIsl OOBSICHEHUS! OTACIBHBIX (PAKTOB H
SIBJICHUU

BBIOMPATh OCHOBAaHUS ¥ KPUTEPUH I KiIacCUPUKAIMKM BEIIECTB U
XUMHUYECKUX PEAKIIUN;

yCTaHaBJIMBATh MPUYMHHO-CICJICTBEHHbIE CBSI3U MEXAYy H3ydyaeMbIMHU
SBJIICHUSIMU;

CTPOUTH JIOTMYECKHE paCCyKJeHUS (MHAYKTUBHBIC, JACAyKTHBHBIC, TIO
AQHAJIOTUH), BBISBIISITH 3aKOHOMEPHOCTH W TPOTHBOPEUYUS B PacCMaTPUBACMBIX
SIBJICHHSIX, (DOPMYIIMPOBAThH BHIBOJIBI M 3aKITFOUCHUS,

IPUMEHSTH B MPOIECCE MO3HAHUS, UCIIONIb3yEMbI€ B XUMHUH CUMBOJIMYECKHUE
(3HAKOBBIC) MOJIENIH, TPEOOPA30BLIBATH MOJICIIbHBIC MTPEACTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) D3JIEMEHTa, XHMHYecKas QopMmysa, YpaBHEHUE XUMHUYECKOU
peaKknuu — TPU PEIICHWH YYEeOHBIX TO3HABATEIBHBIX W TMPAKTHYECKUX 3ajad,
MIPUMEHSATh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABIICHUS VIS BBISIBICHHUS XapaKTEPHBIX
IPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHHUS BEMIECTB M XHUMHYCCKUX
peaKuui;

(bopMyIMpOBATh LIEH U 3a]]a4H UCCIIETOBAHUS, UCIIOIH30BaTh MIOCTABICHHBIC
U CaMOCTOSITEIBHO C(OPMYJIMPOBAHHBIE BOIMPOCHl B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJisi (DOPMHUPOBAHUS THUTIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BIIQ/IETh HABBIKAMH CAaMOCTOSITEIBHOTO IJIAHUPOBAHUS W TPOBEICHHUS
YYEHUYECKUX HKCIIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOMIOATh 32 XOJI0M
mpolecca, CaMOCTOATEIBHO MPOTHO3UPOBATh €ro pe3yibTar, (HOpMyIHpOBAThH
0000IIIEHNS ¥ BBIBOBI OTHOCUTENBHO TOCTOBEPHOCTH PE3yIbTaTOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOICIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEOBATENIbCKOM W TPOEKTHOU
JESITEIbHOCTH, TMPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIHHOMY
MIOWCKY METOJIOB pEIICHUS TMPaKTHYECKWX 3a7ad, NPUMEHEHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OPHUEHTHPOBAThCA B PaA3IMYHBIX MCTOYHWUKAX WHPOpManuu (HAydHO-
MOMyJIIpHAsl JIUTEpaTypa XWMHUYECKOTO COJIEpKaHUs, CIPAaBOYHBIC TIOCOOUS,
pecypcbl lHTepHeTa), aHamM3upoBaTh WH(POPMAIIUIO PA3THYHBIX BUAOB U (HOPM
IIPEICTaBIICHNUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTH "
HETIPOTUBOPEUYHBOCTb;



(dbopMyIMpPOBaTh 3aMPOCHl U MPUMEHSITH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope wuHMOpPMALIUK, HEOOXOIUMOW Ui BBIMOJHEHHS Y4eOHBIX 3ajad
onpenenEHHOro THUIa;

mpuoOpeTaTh OMBIT HCIOJIB30BAHUS HWH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U Pa3IUYHbBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO  BbIOMpaTh  ONTUMalIbHYI0  (GOpMY  MpEACTABICHHUS
uHopManmu (cxemsl, rpadyKH, THarpaMmbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpeACTBa Ipu pabore ¢
XUMUYECKON uH(MOpMaIMell: MPUMEHATh MEXKIpeaMEeTHbIe (pu3nyeckue Hu
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (DOpMYJIbI, a00OpEeBUATYpPbI, HOMEHKIIATYPY;

WCIIONIB30BaTh M TPEOOpPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEIICTBA
HaTJISITHOCTH.

OBjaieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMH J1€ICTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOM TeMBbI B XOJE TUATIOTa W/WIH
JTUCKYCCHHW,  BBICKa3bIBaTh  WaeH, (GOPMYIUPOBATh CBOM  IMPEIIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS MPEIIOKCHHON 3a/1a4u;

BBICTYNAaTh C TPE3EHTalliell pPe3yJIbTaTOB TO3HABATEIHLHON NEATEeILHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIHHO I COBMECTHO CO CBEPCTHUKAMH TPH BHITIOJTHCHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThI MO MCCIEAOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaan3aluu y4eOHOro nmpoekta u (popMyIupoBaTh BBHIBOIbI
Mo pe3yibTaTaM MPOBEASHHBIX WCCIICIOBAHUN IMyTEM COTJIACOBaHUS TO3UIMN B
X0J1€ 00CYX/IeHUSI U 0OMEHAa MHEHUSMH.

OBjajieHUe YHUBEPCAIbHBIMHU PEryJsiTUBHBIMH JeCTBUSIMU:

CaMOCTOSTENIbHO IIJIJAHUPOBAaTh W OCYIICCTBIIATH CBOIO TO3HABATEILHYIO
JeATEIBbHOCTh, ONpenelisas e¢ Ieau W 3aJadd, KOHTPOIHMPOBATH W IO MeEpe
HEOOXOIUMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJropuTt™M JACHCTBUN Tpu
BBITIOJIHEHUM YYEOHBIX U HUCCIENAOBATENbCKUX 3a7a4, BBIOMpaTh HauboIee
¢ (PeKTUBHBIN C€rMOCO0 WX pelieHUs C Y4ETOM TMOJyYEHHUS HOBBIX 3HAHUHA O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOCH JIESITEIILHOCTH Ha OCHOBE CaMOaHaIn3a
¥ CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XUMUSD)
OTPAXKAOT:

c(OPMHUPOBAHHOCTh  TPEACTABICHHA O XHUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAapTHUHBI MHpPA, POJM XHMUU B TO3HAHWUU SIBJICHUU



npuponabl, B (QOPMHUPOBAHUM MBINUICHUS U KyJIbTYpPbl JIUYHOCTH, €&
(yHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIUMOM /IJIsl peIeHUs IPAKTUYECKUX 3a/1a4
U 9KOJOIMYeCKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3JJ0POBBIO M IPHUPOJHOM
cpene,

BJIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATra0IINE MOHATHS (XMMHYECKUH BJIEMEHT, aTOM, JIJIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJa, BAJIEGHTHOCTb, JJIEKTPOOTPULIATEIbHOCTD, XUMHUECKas
CBsI3b, CTPYKTypHas (opMmyisa (pa3BépHyTas M COKpalll€HHAas), MOJIb, MOJSpHas
Macca, MOJIIpHBIA OO0BEM, YIJIEPOAHBIA CKeNeT, (YHKIHMOHAIbHAs TpyImIa,
paauKai, U30Mepus, U30MEPbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHCIIOPOJ, M a30TCOAEpKALIUE COCAUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHNS); TEOPUHU U 3aKOHBI (TEOpHsI CTPOCHUS
opranndeckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MACChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3bIK XHMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXallie B OCHOBE IOHUMAaHUS MNPUYMHHOCTH WU CHUCTEMHOCTH XUMHUYECKUX
ABJICHUHM, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, IOJYyYEHUH WU
0€30MacHOM HCIIOJIb30BAHUM BAXKHEMILIMX OpPraHUYECKHUX BEIIECTB B OBITY HU
IPAKTUYECKOH AESITEIBHOCTU YEJIOBEKa,;

c()OPMHUPOBAHHOCTh YMEHHUI BBIABISATH XapaKTEPHbIE NPHU3HAKH IMOHSATHUH,
yCTaHaBIMBATh MX B3aWMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IPH
OMMCAHUM COCTaBa, CTPOCHMSI U MPEBPALIEHUN OPraHUYECKUX COCANHEHUI;

c(OPMUPOBAHHOCTh YMEHHUM HCIOJIb30BaTh XUMUYECKYI) CHMBOJUKY IS
COCTaBJICHUS] MOJICKYJSIPHBIX U CTPYKTYpHBIX (pa3BEpHYTOH, COKpaIIEHHOMN)
(GopMya OpraHMYEeCKMX BEIIECTB M YPAaBHEHHUW XHUMHUYECKHX pEaKIUii,
M3rOTaBIMBAaTh MOJEIH MOJIEKYJ OPTraHMYECKUX BEIIECTB MJIsl WIUTFOCTPALMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHUU YCTaHABIMBATH MPUHAMJICHKHOCTh H3YUYEHHBIX
OpraHMYECKMX BEUIECTB II0 MX COCTaBy M CTPOCHHUIO K ONPEIEIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrJIeBOJOPOAbl, KHUCIOPOA U a30TcoJeprKallue
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHbIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucrematrueckoir HomeHnkiatype (IUPAC), a takke NpHUBOAWTH TPHUBHAIBHBIC
Ha3BaHMS OTACJIbHBIX OPraHUYECKHX BEIIECTB (3TUJIEH, MPOMIHIIEH, aleTHJIEH,
ATUJICHTJIMKOJb, TIMLUEPHUH, (EeHOJ, (opMalbIerui, aleTaablerull, MypaBbHUHAs
KHUCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KUCIIOTA, CTE€APUHOBAs KUCIIOTA, TIII0KO03a,
bpyKTO3a, Kpaxmal, IeJUII0103a, TJIUIIH);

c(OPMUPOBAHHOCTh YMEHHUS OMNpPENEIsITh BHJbI XUMHYECKOM CBSI3M B
OpraHUYECKUX COCTMHEHUSX (OJIMHAPHBIEC U KPATHBIE);



c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTHh TMOJOXKEHUS TEOPHUH CTPOCHUS
opranndeckux BemiectB A. M. ByTtieposa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMUPOBAHHOCTh ~ yMEHHHM  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
¢usznyeckue M XUMHYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTEICH pa3IMUHBIX
KJIACCOB OPraHMYECKUX BeIIeCTB (METaH, 3TaH, JTUJICH, MPONMWJICH, aleTUJICH,
Oyranuen-1,3, metunoOyranuen-1,3, OEH30J, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJb,
[JIMLEPUH, (EHOJI, alleTalbJeru, MypaBbUHAs W YKCYCHas KHUCJOTHI, TJIIOKO3a,
KpaxmaJ, HEeJII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEX]y HUMHU YpPaBHEHUSMHU COOTBETCTBYIOIIUX XHMHUYECKUX PpEaKIUi ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX POPMYJI;

c(OPMUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh UCTOYHUKHU YIJIEBOJAOPOIHOIO
Chlpbid (HE(QTh, NPHUPOAHBIA Ta3, Yrojb), CHOCOOBI MX TMEpepadOTKH U
MPaKTUYECKOE TPUMEHEHUE TPOTYKTOB NEPEPAOOTKY;

c(OpPMHUPOBAHHOCTh YMEHHMI TPOBOJUTH BBIYUCICHUS 10 XUMHYECKHM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakuuu IO H3BECTHBIM Macce, O00BEMY, KOJMYECTBY OJIHOTO M3 HCXOJTHBIX
BEILECTB UJIU MPOAYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMON 3HAaHUI 00 OCHOBHBIX
METOJaX HayYHOTrO MO3HAHUS, UCIIOJIb3YEMbIX B XUMUU MPU U3yUYEHUH BEILECTB U
XUMHUYECKUX BJIEHUH (HAOI0IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE),
UCIOJb30BaTh CHCTEMHbIE XUMHUYECKHE 3HAHMS [UIsl TPUHATHS pEUIeHUd B
KOHKPETHBIX JKU3HEHHBIX CHTyallMsX, CBSI3aHHBIX C BEIIECTBAMH H UX
MPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHUM COOIOaTh MpaBUiia MOJIb30BaHUS XUMHUUYECKOM
oCyJI0M W JlabopaTOpHBIM O00OpYJIOBAaHMEM, a TaKKe MpaBuia OOpaiieHus ¢
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU IO BBINOJIHEHUIO J1aO0OPaTOPHBIX
XUMHYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUH TUIAHUPOBATh U BBIMOJHITH XUMHUYECKHI
AKCIIEPUMEHT (IPEBPAICHNUs] OPraHUYECKUX BEIIECTB MPU HArPEBAaHUU, TOTyUCHHE
ATUJIEHA M W3YYCHHE €ro CBOMCTB, KayeCTBEHHBbIC PEAKIMH OpPTraHUYEeCKUX
BELIECTB, JCHATypalusi OCJIKOB MpU HArpeBaHHUM, LBETHHIE PEAKIUU OEIKOB) B
COOTBETCTBMM C TMpaBWIaMH TEXHUKH OE€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM O00OPYJAOBAaHUEM, NPEACTABIATH PE3yJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alHucH YpaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GOpMyIMPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHaJU3UPOBATH XUMHUYECKYIO
uH(pOpMaLIMIO, TOJyYaeMyl0 U3 pa3HbIX HCTOYHMKOB (CpeICcTBa MacCOBOMU
uHpopmaruu, UHTEpHET U IpyTuX);



chOPMHUPOBAHHOCT, ~ yYMEHHH  COOMIOAaTh  MpPaBWIA  AKOJOTHYECKU
1IeJ1eCO00pa3HOro TMOBENECHUST B OBITY W TPYAOBOW JESATENBHOCTH B IEJSAX
COXpPaHEHMUSI CBOETO 3JI0POBbS M OKpY KalolIed MNPUPOJHON Cpeabl, OCO3HABATH
ONAaCHOCTh BO3JICHCTBUS Ha J>KMBBIE OpPraHW3MBbI OIPEIEIEHHBIX OPraHUYECKUX
BeIlleCTB, moHUMAas cMbica mokazarens [IJIK, moscHsATh Ha mpuMmepax CrIoCOOBI
YMEHBIICHUSI W NPEJOTBPALICHUS WX BPEIHOTO BO3JACKUCTBUS HA OPraHU3M
YEJI0BEKA;

Ul OOYYaroIuXcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBbS: YMCHHE
MPUMEHATh 3HAHHWS OO0 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CJENBIX M CIA0OBHISAIIMX OOYYalOIIUXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obOo3HaueHui JI. bpaiinsa njs 3anucu XUMMHYECKUX

dbopmyi.
11 KJIACC

[IpeameTHbIe pe3yibTaThl OCBOEHUS Kypca «OOmass W HeopraHuyeckas
XUMHUSD» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUNA: O XUMHUYECKOM  COCTaBISIONIEH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpPa, POJM XHMUU B IIO3HAHWU SIBJICHUU
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W KYJbTYphl JUYHOCTH, €€
(GyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM JIJIsl pEIICHUs] TPAKTUUECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHWUW, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIIME MOHATHSA (XUMHYECKUN JJIEMEHT, aToM, M30ToI, S-, P-, d-
AJIEKTPOHHBIE OpOUTAIM AaTOMOB, HOH, MOJIEKYJia, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYEeCKasi, BOAOPOIHAs), KpUCTAININUECKas peiéTka,
TANBl XUMHUYECKHX  pPEAKIUW, PACTBOP, BJIEKTPOJIUTBI,  HEIJIECKTPOJIUTHI,
3JIEKTPOJINTUYECKAS AUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XHMHYECKOE paBHOBECHE); TECOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Juccoumnanuu, nepuoandeckuii 3akoH JI. M. Menpaeneesa,
3aKOH COXPaHEHMSI MAaCChl BEIIECTB, 3aKOH COXPAHEHUs W MPEBPALLCHUS YHEPIUU
MpU XUMHUYECKUX PEAKLHUSIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUU SI3BIK XUMUU,
MHUPOBO33PEHUYECKNE 3HAHMS, JIEXKAIIMEe B OCHOBE NOHMMAHUS NPUYUHHOCTH H
CUCTEeMHOCTH XMMHUYECKHX SIBJICHUH, (HhaKTOJOTHYECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIYyYEHUU U O€30MaCHOM MCIOJIb30BAHUN BAKHEHIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JEATEIbHOCTH YEIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBISABISATh XapAaKTEPHBIC MPHU3HAKH TOHSTHH,
YCTaHABJIMBATh MX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUSA MPHU
ONMCAaHUH HEOPTraHUYECKHUX BEIIECTB U UX NPEBPALICHUN;

c(hOpPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJIUKY IS
coctaBlieHUs (GOpPMyJl  BEIIECTB W yPaBHEHUHW XUMHYECKHX  pEaKIui,
cuctematuyeckyto HomeHkaaTypy (IUPAC) u TpuBHalibHbIE Ha3BaHUSI OT/AEIBHBIX
HEOPraHWYEeCKUX BellecTB (yrapHblid ra3, YrjeKHUCIbI Tra3, aMMHak, raméHas
U3BECTh, HETAlIEHAs! U3BECTh, MUThEBAS COJA, MUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUMN OMpPENEISTh BaJICHTHOCTh U CTENIEHh OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAS, METAJUIMYECKAsl, BOJOPOHAS) B COCTUHEHUAX, TUI
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA (aTOMHas, MOJEKYJISIpHas,
MOHHAs, METAJJIMYECKAs ), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHX
COCIMHCHMI;

c(hOpMHPOBAHHOCTh YMEHHU yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPraHMYECKUX BEUIECTB MO HMX COCTaBY K OINPEAENIEHHOMY Kiaccy/rpymnmne
COCIMHEHMI (MPOCThIE BEIIECTBA — METAJUIBI M HEMETAJUIbI, OKCUJIbI, OCHOBAHMSI,
KHUCIIOTHI, aM(OTEepHbIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUM PaCKpPBIBaTh CMBICH MEPUOANYECKOrO 3akoHa J1.
N. MenneneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHY IO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOPMHUPOBAHHOCTh YMEHUW XapakTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX 0dyieMeHTOB 1-4 mepuonoB Ilepuonuyueckoid CHUCTEMBI
xuMmuueckux snemMeHToB JI. M. MenngeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
DIEKTPOHHBIE opouTanmy, «OHEPreTUYECKUe YPOBHWY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COCIUHEHUUN
10 Iepuoaam u rpynnam llepuoanueckor cucTtemMpl XUMHUYECKUX 31eMeHToB JI. U.
Menneneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapakKTepus3oBaTh (OMHMCHIBATH)  OOUIUE
XUMHAYECKUE CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOW CBA3M MEXIAY HEOPraHWYECKUMU
BEILIECTBAMU C NTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

c(OPMHUPOBAHHOCTh YMEHUS KJIACCU(DUIMPOBATH XMMHUYECKUE PEaKUUU IO
pa3IMYHBIM MpPHU3HAKaM (YUCIY U COCTaBYy pPEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTETICHEW OKHUCIICHHS JJIEMEHTOB, 0OpaTUMOCTHU
peaKIuu, y4acTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTAaBISATh YPABHEHMSI PEAKIMA Pa3TUIHBIX
THUTIOB, TTOJTHBIC ¥ COKPAIIEHHBIC YPABHEHUS PEaKIIii HOHHOTO OOMEHA, YUUTHIBAs
YCJIOBUS, PU KOTOPBIX 3TU PEAKIUU UTYT A0 KOHIIA;



cOpPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKLUHU, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB PAa3jIMYHBIX HEOPraHWYECKUX BEILIECTB, pPaclo3HaBaTh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIECTB;

cOPMUPOBAHHOCTh ~YMEHHUH  pacKpblBaTh CYIIHOCTb  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIHI MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOrO OajlaHca
ATUX PEaKIUN;

c(hOpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOMN
peaKiuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictus (nmpunuun Jle [latense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXallke B OCHOBE MPOMBIIUICHHOTO IOJIYYEHUSI CEPHOW KHUCIOTBHI, aMMHUaKa, a
TaK)K€ C(POPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAyYHBIX NPHUHIMUNAX H
AKOJIOTUYECKUX MPOOJIEMaX XMMUYECKOT0 IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIEHUS C HCIOJIb30BAHUEM
HOHATHS «MaccoBas JOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHHUM ra3oB
IpU XUMHUYECKHX PEaKIUsiX, MACChl BEIIECTBA UM 00BbEMA Ta30B 1O U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOUIMX B PEaKUUU
BEILIECTB, TEIIOBOro 3¢ (deKTa peakund Ha OCHOBE 3aKOHOB COXPAHEHHUs MAacChl
BELLECTB, IPEBPAILECHUS U COXPAHEHHSI SJHEPTUH;

c(OpPMUPOBAHHOCTh YMEHUI COOJIIOaTh MPaBUIIa MOJb30BaHUS XUMUYECKOM
MOoCyJI0M W JTabopaTOpHBIM O00OPYTOBaHMEM, a TaKKe MpaBuia OOpalleHus c
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLUHSIMH IO BBINOJTHEHUIO J1aO0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIMOJHATH XUMHUYECKHIL
AKCIIEPUMEHT (pa3yioKeHHE MEePOKCHAa BOJOpOJia B MPUCYTCTBUU KaTaau3aTopa,
OMpENEeNeHNe Cpellbl PAacTBOPOB BELIECTB C IMOMOIIBI  YHUBEPCAIBHOIO
MHJUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIIUH,
peakuMy HOHHOTO OOMEHA, KaueCTBEHHbIE peakluu Ha cylbdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCHEPUMEHTAIBHBIX 33134 IO
TeMaM «Metaie» U «Hemeramib») B COOTBETCTBUM C NpPaBUJIaAMH TEXHUKH
0e30MacHOCTH MPHU OOpaIlleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYI0BAHUEM,
NOPENCTaBIATh PE3yJNbTaTbl XHUMHUYECKOIO OJKCIIEpUMEHTa B (OpMe 3alucu
YpaBHEHUH COOTBETCTBYIOIIMX peakiuil U (OpMyJIHpPOBATh BHIBOJBI HAa OCHOBE
ATUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAJIM3UPOBATh XUMHUYECKYIO
uH(pOpPMaLIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOIi
KOMMYHUKaIH, THTEpHET U Ipyrux);



chOPMHUPOBAHHOCTh ~ YMEHHH  COOMIOAAaTh  MpaBWIa  DKOJOTHYECKU
[IeJ1eCO00pa3HOro TMOBENIEHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHUsl CBOErO 3J0POBbS U OKpY>KAIOIIEH NPUPOAHONU Cpeibl, OCO3HABATH
OMAaCHOCTh BO3/CHCTBUS HA )KMBBIE OPraHU3MBbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokaszarens [IJIK, moscHaATh Ha mpuMmepax CcrnocoObl YMEHBLICHHS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3/ICHCTBHS HA OPTaHU3M YEJIOBEKa;

JUIsl OOyYaroumMxcsi ¢ OTpaHUYCHHBIMU BO3MOYKHOCTSIMH 3]I0POBbsI: YMEHUE
MPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX ITO3HAHHS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIENBIX M CHA0OBUASIIUX OOYYaIOIIMXCA: YMEHHE HCIOIb30BATh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuit JI. bpaiing ajis 3anucu XUMHYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undgposbie)
Ne i/m KourpoJubnbie | IlpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Pa3nes 1. TeopeTnueckne 0CHOBbI OPraHH4eCKOl XMMHMH
IIpenmer oprannueckoit xumuu. Teopus
11 CTPOECHUS OPraHUYECKUX COEAMHEHUN A. 3
M. bytneposa
Htoro no pazueny 3
Pa3nen 2. YriaeBogopoabl
2.1 [IpenenbHbIE YTIE€BOAOPOABI — ATKAHBI 2
99 HenpenenbHble yrieBo10pO/Ibl: AIKEHBI, 6 1
AJKaMEHbI, ATKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
54 [TpupoaHbIe UCTOYHUKHU YTTIEBOJIOPOJIOB U 3 1
ux nepepadboTka
Hroro no paszneny 13
Pasnen 3. Kuciiopoacoaep:kamue opranHnyeckue coelnHeHus
3.1 Cnuptsl. @eHon 3
39 Anpbnernasl. KapOoHOBBIE KUCIIOTHI. 7 1
CnoxHbIe 2(hUpbI
3.3 YrneBoast 3 1




Hroro no pazneny

13

Pasznen 4. A30Tc011ep)l<a11me OpraHn4eCKue COcAUHECHUs

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3jien 5. BoicokoMoJieKyaIsipHbIe COeTHHEeHUsI

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Htoro no pazueny 2
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34




11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB H TeM (uudposbIe)
Ne o/ P Kontpoabnsie | Ilpakruueckue p
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcbl
Pasjnen 1. Teopernueckue 0OCHOBbI XMMHH
Crtpoenue atoMoB. [lepruonnyeckuii 3aKoH
11 u [lepuonnueckas cuctema XUMHYECKUX 3
sneMeHToB M. 1. MeHnaeneena
12 Crpoenue BemecTBa. MHOrooOpasue 4
' BELIECTB
1.3 XUMHYECKUE peakliuu 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heopranuueckasi XuMust
2.1 MeTtanbl
2.2 Hemerannsl 1
53 CBs13b HEOPTAaHUYECKUX U OPTaHUYECKHUX 9
' BEIECTB
Hroro no paszneny 17
Pa3nen 3. XumMus u )KU3Hb
3.1 XuUMHS U )KU3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KonuyecTBo yacos DJIEKTPOHHBIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoarmpie | Mpaxruteckue fll3y‘leHI/lﬂ :)16[()1;2033Tenbnme
padoThI padoThI pecypenI
1 [Ipenmer oprann4eckoi XUMuH, €€ 1
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
Teopus cTpoeHUs OpraHMYECKUX
2 coenuueHuit A. M. Bytieposa, e€ 1
OCHOBHBIE T0JIOKEHHUSI
[IpencraBnenue o kiaccupuKanuu
3 opraHuueckux Beniects. Homenknarypa 1
(cucremaTHyeckasi) U TpPUBHAJIbHBIE
Ha3BaHMs OPraHUUYECKUX BELLECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKUH Pt
5 Mertan u 3TaH — OpocTeuIne 1
MPEJICTABUTENN aJTKaHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
v OTWIIEH U IPONMIIEH — MPOCTEMIINE 1
IIPEJICTAaBUTENN aJIKEHOB
3 [IpakTuueckas pabora Ne 1. «ITonyuenue 1 1
STUJIEHA U U3yYEHUE ero CBOUCTBY
Anxanuensl. bytanuen-1,3 u
9 metunoytanuen-1,3. [lonyuenue 1

CUHTETUYECKOI0 KayyyKa U pe3UHBI




AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,

10 TOMOJIOTUYECKHM psasl. ALIETUIICH —
MPOCTEUIINNA MTPEICTAaBUTENh ATKUHOB

11 Brruucnenus 1o ypaBHEHUIO XUMUYECKON
peakuuu

12 Apensbl: 6eH301 U Toyod. TOKCHYHOCTD
apeHoB

13 ['enernueckas cBsA3b yIiIeBOAOPO/IOB,
IPUHAUIEKAINX K Pa3JIMYHbIM KJlaccam
[IpupoaHble HCTOUHUKH YTIIEBOJOPOJIOB:

14 NPUPOIHBIN ra3 ¥ MOIyTHBIE HEPTIHBIE
ra3bl, HeTh U MIPOJIYKTHI €€ epepadoTKu
[IpupoaHble HCTOUHUKH YTIIEBOJOPOJIOB:

15 MNPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rasbl, He()Th U IPOIYKTHI €€ nepepadoTKU

16 KontponbHas padoTa 1o pazaeny
«YTIeBogopoas»

17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoI. BogopoaHas cBs3b

18 MHoOroaToOMHbI€ COUPTHI: STUIEHIIMKOIb U
[JIALEPUH

19 DeHOJI: CTPOCHHUE MOJIEKYJIBI, (PU3nUecKue
Y XUMHUYECKUE CBOWCTBA, IPUMEHEHUE

20 Anpreruasl: hopManbIaeTua U
aneTanpaern]. AueToH

21 OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbUHAs U YKCyCHast

22 [IpakTuueckas pabora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KUCIOTBD»

CTeapI/IHOBaS'I " OJICMHOBAs KHUCJIOTHI, KaK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHUCIIOT

24 MBplI1a KaK cOJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBIE
CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIIHN3 CIIOKHBIX
3¢upoB

26 XKupsr: runponus, npuMeHeHue,
Ouosoruueckas poJib KHUpPOB
YTrneBoasl: cocTaB, KilacCH(pHUKAIIHS.

27 Baxueiime npeicTaBuTeNu: TIIKOK03a,
bpykTo3a, caxaposa

98 Kpaxmain u nemtoa03a Kak IpupoaHbIe
TIOJTUMEPHI
KontponbHas padoTa 1o pazaeny

29 «Kwucnopoacoaepkarimue opraHnIecKue
COEMHEHUS»

30 AMUJHBI: METHJIAMUH U aHWIAH
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbBIE

31 OpTaHUYECKHUE COSTMHEHUS, X
O6uonornyeckoe 3HayeHue. [lentu el

39 benku xak npupoaHbIe
BBICOKOMOJICKYJISIPHBIE COCTUHEHUS

33 OcCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJIIPHBIX COEIMHEHHH

34 OCHOBHBIE METO/IbI CUHTE3A




[ImacT™Maccsl, Kay4yKu, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCIMHEHUM.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTposbHbie

Bcero
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM. DIIEKTPOHHAs
KOH(HUTypaIysi aTOMOB

[Tepnoanueckuii 3akoH u [lepunoauueckas
CUCTEMa XMMHUYECKUX 3J1eMeHToB []. 1.
Menzeneesa, UX CBA3b C COBPEMEHHOM
TEOpUEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMUYECKHX DJIEMEHTOB U UX COSIUHCHHM 110
rpyIIaM u nepuogam. 3HaueHue
MIEPUOANYECKOT0 3aKOHA U CUCTEMBI
xuMH4eckux 3neMeHToB /.M. MenaeneeBa B
pPa3BUTUU HAYKH

Crpoenue BeniecTBa. XMMHUUYECKast CBA3b, €€
BU/IbI; MEXaHU3MBbI 00pa30BaHUS
KOBAJIEHTHOM CBSI3U. BogopoiHas CBs3b

BanenTHOCTh. DJIEKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecra
MOJIEKYJISPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

ITonsTHE O AUCTICPCHBIX CUCTEMAX.
HcTtrHHBIE U KOJUIOWAHBIE PaCTBOPHI.
MaccoBas 10715 BEILIECTBA B PaCTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COEAMHECHUN. ['eHeTnueckas
CBSI3b HEOPraHWYECKUX BEIIECTB, PA3JINYHBIX
KJIaCCOB

Knaccudukanus XuMHU4ecKux peakiui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAaCcChl BEILIECTB; 3aKOH
COXPAHEHHUs U NPEBPAILEHUS DHEPTUH ITPU
XUMHYECKHUX PEaKLHAX

Cxkopoctb peakiui. OOpaTuMble peakiuu.
XUMHYECKOE paBHOBECHE

10

[TpakTuueckas pabota Ne 1. «Brnusuue
pa3InYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PeaKIfm»

11

OnexrponauTnueckas aucconuanus. [lonsatue
o0 BogopoHoM mokasarene (PH) pactsopa.
Peaknuu nonnoro oomena. ['maponus
OpraHMYECKHUX U HEOPraHMUECKUX BEILECTB

12

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBoB U pacCTBOPOB COJIECH

13

KoHTtponbHas pabota 1o pazaeny
«TeopeTnyeckre OCHOBbI XUMHU»

14

Mertamibl, ux nosnoxenue B [leprnoanyueckoit
CHUCTEeMe XUMHUYEeCKuX dyeMenToB []. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pu3nYeCcKue CBOMCTBA
METaJIJIOB




15

CnnaBbl METaIIOB. DIEKTPOXUMUYECKUM psijt
HaIPSHKEHUN METaJIOB

16

XHUMHUYECKHE CBONCTBA BaXKHEHIIIMX
METaJUI0B (HATPHH, KT, KalbIUil, MaTHUH,
AIIOMUHUI) U UX COEUHEHUN

17

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COeTUHEHUN

18

XUMHYEeCKHE CBOMCTBA ITMHKA, JKele3a U UX
COeTMHEHUN

19

[IpakTuueckast padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Metainp»"

20

HeMeTaJIJII)I, X IIOJIOKCHUC B
[lepronyueckoi cucTeMe XUMHUYECKHUX
anemenToB JI. 1. MenneneeBa u
OCOOCHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKne CBOKMCTBA HEMETAIIIIOB.
AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHCTIOpoJia, cephl, hocdopa u yriepoa)

22

XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPHI U UX
COeTMHEHNN

23

XuMHYecKue cBoOCTBa a30Ta, pocodpa u ux
COeTMHEHNN

24

XHUMHUYECKUE CBOMCTBA YIiiepoaa, KpeEMHUS U
HUX COSTUHEHUN

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAIOB U UX
COeTUHEHNN

26

0O0001EeHre U cucTEMAaTU3aLMs 3HAHU 10




Tteme «Hemeramiby. Beruncinenus no
YPaBHEHUSIM XUMHUYECKUX PEAKIIUN U
TEPMOXHUMHYECKHUE PACUEThI

[IpakTuueckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME 1
"Hemeramist"»

28 KonTposabhas padora no remam «Mertamibn 1
u «Hemeramib

29 Heopranuueckue u opraHuyeckue KUCaoThI. 1
Heopranuueckue u opraHndeckue OCHOBAHHUS
AmboTepHbIe HEOPTaHUIECKUE U

30 OpraHMYecKUe COeIMHEHUs. | eHeTnueckas 1
CBSI3b HEOPraHUYECKUX U OPraHU4YECKUX
BELIECTB
Ponp xuMun B 00ecIie4eHUM SKOJIOTHYSCKOI,

31 HYHEPTeTUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3sBUTHU MEIUITHbI
[IpencraBienust 06 0OIMMX HAYIHBIX

32 MPUHIIAIIAX TPOMBIIIIEHHOTO MOTYYEeHHUSI 1
BaXXKHEUIIINX BEIECTB

33 YenoBek B MHpE BEUIECTB U MaTEPHAJIOB

34 XUMHUS ¥ 3[J0pOBbE YeIOBEKa

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJBI 17151 VYYEHUKA

VYyeonnk XUMUS 10 kmace. ABropst: O.C. I'abpuensa, U.I'. Octpoymos, C.A. Cnagkos
VYuebnuk XUMUSA 11 xnacc. ABtopsl: O.C. IN'abpuensn, U.I'. Octpoymos, C.A. CrnankoB

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJA

Xumus. 10-11 kimaccrl. bazoBerit ypoBeHb. MeTommueckoe mocoome

Hcrounuxk: https://rosuchebnik.ru/material/himiya-10-11-klassy-bazovyy-uroven-
metodicheskoe-posobie/

A ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBbI CETH

HHTEPHET

https://resh.edu.ru/ Poccuitckasa 3n1eKTPOHHasA WKoNa

https://fipi.ru oUNn

MNPUJIOKEHHE 1

KOHTPOJIbBHO-U3MEPUTEJIbHBIE MATEPHUAJIbI (1emoBepcus)
Kontpoabnas padora Ne 1 «Topusi ctpoenusi opranudeckux coennnenuii A.M. bytieposa.
Yraesoaopoasi». 10 kiaace
Kakue u3 yTBepxaeHHUI ABISIOTCS BEPHBIMU?
A) ITo XUMHYECKUM CTPOSCHHEM TIOHUMAIOT TIOPSIIOK COSTMHEHHS aTOMOB.
B) CBoiicTBa BelecTB 3aBUCAT HE TOJIBKO OT COCTaBa, HO M OT CTPOEHUSI.
1) BepHO TONBKO A; 2) BEepHO TOJBKO B;
3) 00a yTBepxkIeHUs BepHBI; 4) 00a yTBEPIK/ICHUST HEBEPHBI.
1. 3-meTmnOyTHH-1 OTHOCHUTCS K KJIacCy YTIEBOAOPOAOB, 0011ast opMysia KOTOPBIX:
1) CnHan+2 ; 2) CaHan ; 3) CnHon-2; 4) CnHonot.
2. B MosiekyIiax Kakoro BelecTBa OTCYTCTBYIOT [|-CBsI3U?
1) »oTHHa 2) wu30IpeHa 3) oreHa 4) UMKIONCHTaHA

3. IIpocTpaHCTBEHHAs! OPUEHTAITUS AJIEKTPOHHBIX 00JIAKOB aTOMOB yTJIepo/ia B MOJICKYJIE TPOIHHA!
1) TeTpasapuyeckasi U TMHEHHAS; 2) MUHEeWHasl, TI0CKast TPEYToJIbHAS;
3) TeTpa’apuuecKasi, INIOCKas TpeyrojbHast; 4) IIocKas TpeyrojibHasi, THHEHHas.
4. OpraHn4ecKre BeniecTBa UMEIOT MPEUMYIIECTBEHHO KPUCTAITHUECKYHO PEIICTKY:
1) aToMHYy10; 2) HOHHYIO; 3) METAIUTHYECKYIO0; 4) MOJIEKYIIIPHYIO.
5. F'omonoraMu SIBJISIFOTCS:
1) nuBuHMI 1 OyTamuen-1,3; 2) GeH30J1 U IIUKJIOTeKCaH; 3) MEeHTaH U rekcaH; 4) OyTUH U JAUBUHUI
6. Unciio CTpyKTypHBIX H30MepoB ajikeHa coctaBa CsHip paBHO:
14; 2)5 3)6; 4)7
7. B Buze yuc- v mpanc-n3oMepoB CyIIeCTBYET:
1) menten-1; 2) stunen; 3) npomnwieH; 4) oyten-2; 5) Oyren-1
8. HaszBanwe BemectBa, popmysna koroporo CHs-C(CHz)2 — CH2 — CH(CH3s)-CH2-CH3

1. 2,2,A-rpumernnrekcan; 2. 3,5,5-rpumerunrekcan; 3.Honan; 4. 2,2-numernn-4-3TuimneHTal
. BzaumoieficTBIE ITUKIIONPOITaHa M IIMKJIOTeKCaHa ¢ OpOMOM OTHOCHTCS

COOTBETCTBCHHO K PCAKITUSAM:

1) npucoenMHEHHS 1 3aMCIIICHHS 2) oOMeHa ¥ IPUCOCTUHCHUS;

3) 3ameleHus U SJIMMUHUPOBAHHS, 4) 3aMeIICHUS U IPUCOCTUHCHHSL.


https://rosuchebnik.ru/material/himiya-10-11-klassy-bazovyy-uroven-metodicheskoe-posobie/
https://rosuchebnik.ru/material/himiya-10-11-klassy-bazovyy-uroven-metodicheskoe-posobie/
https://resh.edu.ru/
https://fipi.ru/

10. B kakux rpynmax Kaxaoe U3 BeIEeCTB MOKET pearnpoBarh C IMpornaHom?

1) Ha, Cl, HCI  2) Hy, Cl2, Brz  3) N2, Oz, Cl2  4) Ha, Clz, Br2 5) HNO3(t°), O, Cl2

11. B otninume ot Oytana, OyTeH-1 BcTymaeT B peakiuuu

1) nonumepu3zanmu; 2) ropenus; 3) ruaparaiuu; 4) 3aMemeHus; 5) neruapupoBaHus

12. Onpenenute MPOMEXyTOYHBIE BELIECTBA B TPEXCTAAMIHOM CHHTE3€, POTEKAIOIIEM 110 CXEME:
CsHe [J X[ Y[ CsHsCH20H

1) CeHsCl 2) CeHsOH; 3) X-CeHsCHs  4) CeHsCH2Cl ; 5) CeHs - OCHz; 6) CeHsNO>

13. byten-1 (nmpeumyIecTBEHHO) 00pa3yeTcs Mpy B3aUMO/ICHCTBHUH:

1) 6yranona-1 u koui. H2SO4 (tipu t> 140°C)

2) 2-xx10pOyTaHa co CIUPTOBBIM PACTBOPOM LIEIOYH

3) 1-xopOyTaHa ¥ BOJHOTO PacTBOpPA LIENOYH

4) 1,2-nu6pomObyTaHa ¥ LUHKA (IIPU HATPEBAHUH)

5) 6yTuHa-2 ¢ BOZOpOaOM

14. XXunkue yrieBo10poIbl IEPEBOIAT B ra3000pa3HbIC MOCPEICTBOM:

1) rugponusa; 2) KpekuHra; 3) THAPUPOBAHHS; 4) apoMaTH3aLUH

15.  YcraHoBUTE COOTBETCTBUE MEX/Iy Ha3BaHHEM COCIMHEHUs 1 001Iel popMyol TOMOJIOTHYECKOTO psijia, K
KOTOPOMY OHO MPHUHAIICKHUT:

Haszeanue coedunenus Knacc opeanuueckux coedunenui
A) uzo0yran 1) CoHan+2
B) Oytun-1 2) CaHazn
B) uukiorekcan 3) CnHan2
I') Tonyon 4) CyHazns
5) CnHans1

16. YcraHOBUTE COOTBETCTBUE MEKAY MEXaHM3MOM PEAKIIMH U BELICCTBAMHU, KOTOPbIE B3AUMOACHCTBYIOT B
COOTBETCTBHUHU C ’TUM MEXAHU3MOM:

MEXAHW3M PEAKIINN PEATUPYIOIIME BEHIECTBA
A) HOHHOE IPUCOCTUHEHHE 1) ropenue 3Tana
B) paagukaibHOE IpUCOCTUHEHHE 2) HUTPOBaHHE METaHa
B) nonnoe 3amernenune 3) ankunupoBaHue 6eH301a
I') panukanpHOE 3aMETICHIE 4) ruapararnys mpoIHa

5) nosyuenue OyTaHeHOBOrO KayuyKa B
NPUCYTCTBUU HATPHUS
17. YcraHoBUTE COOTBETCTBUE MEXLy HCXOAHBIMHU BELIECTBAMU U IPOJYKTAMH PEAKLIUH:

Hcxoonvle sewyecmsa TIpooykmul peakyuu

A) CH;—CH=CH-CHs + Bn 1) CH3z;— CH,— CH)CI
E) CsHs + Br» (Kam) 2) CHs— CHBr— CH2Br
B) CH;-CH=CH;, + Bn; 3) CsHsBr + HBr

I') CHz = CH - CHs + HCI 4) CHs— CHCI - CHs

5) CHBr—CH= CH - CH,Br
6) CHs— CHBr - CHBr - CHs
18 yCTaHOBI/ITC COOTBCTCTBUC MCIKAY YTIICBOAOPOAOM U CHOCOGOM MOJIy4YCHUs €TO B J'IaGOpaTOpI/II/I

Yenesooopoo Cnocob nonyuenus 6 nabopamopuu

A) Gensoin 1) runponu3 KapOuaa aTFOMUHHS

B) atunen 2) JeruapaTanus 3TaHoIa

B) Oyraguen 3) meruporajoreHUpOBaHNE JUTATOTSHITPOU3BOIHBIX
I') antetusnen 4) TpuMepH3aIs aleTUIICHA

5) ruaponu3 KapOuaa KaabIus
6) nuponu3 MeTaHa

19. YcTaHoBHUTE COOTBETCTBHE MEXKAY BEUICCTBAMU U PEAr€HTOM, C IOMOUIBIO KOTOPOIr0 MOXXHO Pa3JIMuUTh OTU
BCIICCTBA

A) DtaH ¥ 3TUIIeH 1) nepmanranat kanus ( HOAKUCICHHBIN P-p)
B) Ortunen u aneruiexn 2) aMMUa4vHBIN pacTBOp okcuaa cepedpa (1)
B) Byrun-1 u 6yTtun-2 3) makmyc

I') reKcaH ¥ TOIyOJ 4) H2SO4(xomm)

5) ruapoxcun meau (11)

20.  TIpu cxuranuu 6,45 r opraHM4ecKoro BeniecTsa BoiAenuiock 4,48 i1 (H.y.) yriekucioro rasa, 3,6 T BOJbI U
3,65 r xnopoBopopona. [lnotHocTs mapoB Bemecta 2,879 r/n. BemecTBo pearupyeT co CIUPTOBBIM PacTBOPOM



THIPOKCHIA KaJlisl; TPOAYKT MOCeAHEH peakunu 00ecliBeYnBaeT OPOMHYIO BOIY.

Ha ocHOBaHWMM TaHHBIX YCIIOBUS 3a/1aHUS:

1) npousBeIuTEe HEOOXOAUMBIC BEIYHCICHUS;

2) yCTaHOBUTE MOJICKYJISIPHYIO (POPMYITy HCXOTHOTO OPIraHHYECKOTO BEIIECTBA;

3) coctaBbTe CTPYKTYPHYIO (DOPMYITy 3TOTO BEIIECTBA, KOTOPask O{HO3HAYHO OTPAKACT MOPSIOK CBSI3U AaTOMOB B
€r0 MOJIEKYJIC;

4) HanMIIIUTE yPaBHEHUE PEAKIIUH 3TOTO BELIECTBA CO CIMPTOBBIM PACTBOPOM THAPOKCHIA KAJIHSI.

21. Hanumwre ypaBHEHUS PEaKIHiA, C TOMOIILI0 KOTOPBIX MOKHO OCYIIIECTBHTH CIICYIOIIHE TPEBPACHHUS:

CH3COONa N®HI X; (1 X, [ sumwnaneriien (M09 X, xmopompeHoBEIi kKay4yk

IIpu HanMcaHUK ypaBHEHUN UCIIONIB3YUTE
CTPYKTYpPHBIE ()OPMYJIBI OPTAHNUECKUX
BEIIECCTB

KonTtpouabHnas paGora Ne 2
KNCJIIOPOACOJAEPXKAIIUE
OPITAHUYECKHE COEIUHEHMUS 10 kaace



| Bapuant

Yacms A

Al. Opraandeckoe COeTHHCHUE
CH3 1 CH2 1 CH [1 CH;

OH Ha3bIBACTCS:

CHs

1) 3-merunbyranon-4; 3) 2-stunmpomnanon-1;

2) 2-metmnOyTanon-1;  4) 2-meTunOyTaHalb.

A2. Tomonorom BemecTBa, (popMyiaa KOTOPOTO
O

&
HiC , SIBJISIETCSI:
H

1) meraHom; 3) YKCYCHBIN albIeTHI,
2) dopmanbaerum; 4) 5TUIOBBIN CHHPT.
A3. YKcycHas KUCJIOTa B OTJIMYHE OT alleTalIbe-

rufa oopasyeTr BOJOPOJHBIC CBSI3U. DTO 0OYCIOBIMBAET:

1) yMeHbIIIEHHE TEMIEPATyphl KHIICHUS;
2) TOBBINICHUE PACTBOPUMOCTH B BO/IC;
3) mosIBIICHHE OKPACKH;
4) mOHWKEHHE PACTBOPUMOCTH B BOjIC.
A4. BepHBI 1 CIEAYIOIIHE CYXIACHUS O CBOHCTBAx
(dbenomna?
A. deHON BCTyHaeT B PEaKIHIO «cepeOpsiHOTO
3epKana.
b. ®deHon pearupyer ¢ COISIHOM KUCIOTOM.
1) Bepno TOnBKO A.
2) Bepno Tonbko b.
3) BepHbl 00a CyxaeHUs.
4) OGa cyxJAeHHsI HEBEPHBI.
AS5. BemectBoM X B LIENIOYKE MpEBpAllleHUN
CH [JCH [OH (%X 1 CH [ COOH

3 2 3
SIBJISICTCSI:
1) stunoBselii 3¢up 3) YKCYCHBIN abJeru/,
YKCYCHOM KHCIOTBI; 4) AUITHIIOBBIA dDUp.

2) aTHIIECH;
A6. Peaknus, omuceIBacMasi CXEMOM
P (0]
CH3; [ICH2 [1C [ Hz I CH3 1 CH, I CH, [ OH,

Yacmv B

B1. YcraHnoBuTe COOTBETCTBUE MEXIYy (HOpMyJIO
COCMWHEHUS U KIACCOM OPTaHUYECKUX BEIISCTB.

®opmyJia COeANHEHUs Knace opranmyeckux BemiecTs
a) CH3;—O-CHs 1) Kap6oHoBast kuciaora
2) TIpocroii a¢pup
0 3) Cnoxubiii 3¢dup
6) CHs—C—0OC:Hs 4) Asprerun
5) MHOTOaTOMHBIN CITUPT
B) CHs-CH2-OH 6) IlpenenbHBIN OIHOATOMHBIN
CIIAPT
CH2 -CH-CH:2
r)
OH QH OH

B2. YcraHOBUTE COOTBETCTBHE MEXKIAY CHOCOOaMu
NOJIyYEHHUsI KUCJIOPOJICOACPKAIIUX OPraHMYECKHUX CO-
€IUHEHUN U UX NIPOU3BOJHBIX U TUIIAMHU PEAKLIUI.

Crnocod nmoJryuyeHusi Tun peakuun

a) CO+2H2 > CHs-OH 1) Peakums

TR D TUJIPUPOBAHUS
CH COOH+CHOH—— — 2) Peax
ST
“—

0) ? 2 0 MOJTUMEPU3 AN
—— *“~>CH-C-0OCH+HO | 3) Peaxuus neru-
¢ 8 2.5 2 JIpOTaJIOrEHUPO-

BaHUS
B) CH2 =CH2 +H20 — 4 EjaK:::I -
— CH3 - CH2 - OH Aparart
5) Peakuust
r) CH COOH+Cl ——— srepudukanuu
"+ 5CICH COOHHCI 6) Pearaus rano-
! + TeHUPOBaHUS

Ilpu evinonnenuu 3a0anus B3 uz npeodnioxrcennoco
nepeunsi omeemos gvlbepume mpu NPASUILHBIX U 3d-
nuwiume 8 YKA3aHHOM mecme 6e3 OONOJIHUMENbHBIX
CUMBOJIO8.

B3. VkcycHas Kuciaora B3auUMOJICHCTBYET € TaKUM
BEIIIECTBOM:

1; MPOTHJIOBBIM CHHUPTOM;

2) pTyThIO;

3) MeTaHOM;



H
OTHOCHUTCA K pCaKIHUAM:

1) rugpupoBaHus; 3) moJauMepu3aIuu;

2) srepuduKaIuy; 4) 3aMenieHus.

A7, DTHUICHTIUKOIb MOXHO PacIO3HATH C IIOMOIIBIO:

1) GpomHOI BOIBI;

2) aMMHAYHOTO pPacTBOpa OKCHIa cepebpa;

3) pactBopa xmopuma skeneza(Ill);

4) ceexenpurotoBieHHoro THApokcuaa memu(Il).

A8. O6pem Bomopozaa (H. y.), HOIXYyYSHHBIH NpU ASHCTBUU HATpHs Ha 4,6 T dTaHOJA IO YpaBHEHHUIO pe-
akiuu 2CoHsOH [ 2Na [1 2C2HsONa [ Hp, cocraBu:

1) 11,2 m; 3) 2,24 m;

2) 1,12 m; 4) 22,4 .



4) BOOHBIM pPacTBOPOM T'HAPOKCHIA KaJIHs,
5) BOAHBIM PacTBOPOM KapOOHATa Kajus.
Omeem:

Yacme C

C1. Hannmure ypaBHEHHST PEaKIIUi, C TTOMOIIBIO KOTOPBIX MOYXHO OCYIIECTBUTH CJIEAYIOIIHE MpeBpalie-
HUSI, YKOKATE YCIIOBHUS MX MPOTCKAHUS:

YKCYCHBIH albJeTU] — ITHJIOBBIA CHUPT — ITHJIO-BBIH 3(UP YKCYCHOW KHCIIOTHI — yYKCYyCHas

kuciora. C2. B coctaB KHCIIOpOJICOAEpKAIIEro opranuye- ckoro Bemiectsa BxoautT 40,00 % yrieponaa,

6,66 % Bonmopoxa, 53,34 % kuciaopona. YCTaHOBUTE MOJIe- KyJISIPHYIO (DOPMYJTy BEIIECTBA, €CIIU U3BECTHO,

49TO
IUTIOTHOCTH €ro TapoB 1o BO3ayxy paBHa 2,07.

11 kJaace

Kontpoabnas padora Nel
no pa3aeay «Teoperuueckue 0CHOBbI XHMHUM»
BAPUAHT 1
YACTDH A
Ilpu evinonnenuu 3a0anuii 3moii wacmu (A1- A13) evioepume moavko 00uH u3
UemoblpéX NPeodnoIHCeHHBIX 6APUAHMOE Omeema.
A 1. Ykasxicume nomep nepuooa u zpynnsl, 8 KOMopwviX pAcHOI0MHCeH KPEMHUTL

DLV 21, 1V 3V, I 4) 11, 11
A 2.00wee Konuuecmeo 31eKmpoHo8 8 Amome Xaopa

1)8 2) 7 3) 35 4) 17

A 3.3apao adpa amoma MazHuA u €20 OMHOCUMETbHAA AMOMHAA MACCA:

1) +39; 12 2) +12; 24 3) 24; + 19 4) 2; +
24 + 12: 24

A4. Hememannuueckue ceoiicmea y 3iemenmos A cpynn ycuiueaomcs

1) CJeBa HaNpaBo U B IPyIIax CBEPXY BHU3 2) cripaBa HaJeBO U B
rpynmnax cBEpXy BHH3

3) CHpaBa HalleBO M B IPYNIIaX CHU3Y BBEPX 4) crieBa HaIpaBo U B
rpyIIax CHU3y BBEPX

A5. B kakom pady xumuueckue 3J1eMeHmbl PACHOI0HCEHbL 8 NOPAOKe
803PACMAHUA UX AMOMHO20 paouyca?

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

A6. Yucno neiimponog ¢ adpe amoma *°K pasno
1) 19 2) 20 3) 39 4) 58

A7. B Kakom pady Haxo0amcs mojibKo HeMemaiivl:

1)S,O0,N,Mg 2)N,O,F,H 3) Fe, Cu, Na, H 4) Na, K, Cu, Ca

A8. B kaxkom paody 3anucanvl hopmynvl 6euiecme moavKo ¢ KOBAaeHmMHOI
NOJIAPHOIL C6A3b10?

1) Clz, NH3, HCI 2) HBI', NO, Br, 3) HzS, Hzo, Sg 4) H|, Hzo, PH;



A9. Kpucmannuueckyro cmpykmypy, H000OHYI0 CmPYKmype aimasd, umeem
1 kpemuesem SiO; 2) oxenn matpust Na,O 3) oxery yriaepoza (11) CO 4)
) Genslii dbocdop P4

A10. Kaxkue u3 ymeepitcoenuil 0 ouccoyuauuu 0CHO8AHUI 8 600HBIX PACHBOPAX
eepubl?

A. OcHosanus 6 8600e ouccoyuupyom Ha KAMUOHbL Memanna (Uiu nooooOHbl
um kamuon NH4") u cudporkcuo anuonvt OH ~.

b. Hukaxux opyzux anuonos, kpome OH-, ocnosanus ne oopazyrwom.

1) BEPHO TOJBKO A 2) BepHO Toiibko b 3) BepHbI 00a yTBepkacHus  4) oba
YTBEPXKACHUS HEBEPHBI

All. Kakasa u3 npugedeHHbIX peaKkyuil He OMHOCUMCA K PEAKUUAM UOHHO20
oomena?

1) Ba(NO3), + Na;SO4 = BaSO, + 2NaNO;
2) KOH + HCI = KCI + H,0

3) 2KMnO, = K,MnO4 + MnO, + O,

4) Li,SO;3 + 2HNO; = 2LiNO; + H,0 + SO,

AI2. Tonvko okucaiumenvHvie C60UCHEA RPOABIACH

1) cynbdun Hatpust 2) cepa 3) ceprast kucinora 4) cyabhuUT Kamus

Al3. Ha cmewenue xumuueckozo pagnogecus 6 cucmeme Ny +
3H, == 2NH3+Q
He oKa3zbleaent eIUAHUSA

1) nonmxenue TeMIEPATyPhI 2) TOBBIIICHHE JABICHUS
3) yJaJeHUEe aMMHUaKa U3 30HbI pEaKIuu 4) npuMeHeHne
KaTaJim3aTopa
Yacms B

Omeemom K 3a0anuam uacmu B aenasemcsa navop uughp unu uucio

B 3a0anuax Bl-B4 na ycmamnoenenue coomeemcmeus K Kaxcoou no3uuuu
nepeo2o cmoidua noodepume coomeemcmeyuyo no3uyuo emopozo. (Lugpo
6 omeeme Mo2ym no8MOPAMbLCA).

Bl. Ycmanosume coomeemcmaeue mexcoy Hazeanuem Xumuieckozo
COCOUHECHUA U BUOOM CE:3U AMOMOE 6 IMOM COCOUHEHUU.

HA3BAHWE COEJVMHEHWA BU/I CBA3U
A) munk 1) wounas
B) aszor 2) meraHueckast
B) ammuax 3) koBaseHTHas NOJISIpHAs

r) XJIOPpHUA KaJIbI A 4) KOBAJICHTHAA HCIIOJIAAPpHAA



B2. 50 2z caxapa pacmeopunu 6 100 2 600vl. Maccosasn 00.1a caxapa 6
NOJIY4eHHOM pacmeope pasHa %. (Omeem 3anuwiume c

MOYHOCHbBIO 00 UeJIbIX).

B3. Ycmanoeume coomeemcmeue MeofC()y YPAaBHEeHUEeM peaKkyuu u eeuiecmeom-
oKuciaumenem, yuacmeyrouium 6 OaHHOIL peaxkuuu.

YPABHEHME PEAKIINU OKUCJUTEJD
A) 2NO + 2H, = N, + 2H,0 1) H,
B) 2NH; + 2Na = 2NaNH, + H, 2) NO
B) H, + 2Na = 2NaH 3) N,
) 4NH; + 6NO = 5N, + 6H,0 4) NH,

B4.

Yemanoeume coomeemcmeue mesrcoy convio u peaxyueii cpeovt 6 ee 600HOM
pacmeope.

COJIb PEAKIINA CPEJDBI
A) muTpar Gapus 1) xucnas
B) xnopun xenesa (111) 2) HeiitpanbHas
B) cynbdar ammonms 3) menounas

I') anerar xamust

Yacrs C
( oTBeT 3aNMIIMTE C MOJHBIM 00BICHEHHEM)
UTo Takoe CKOPOCTh XMMUYECKOM peakIuu, OT KakuX (paKTOpOB OHA 3aBUCHUT,
npuseaute npumeps! u3 :kmsuu( IPUPOJTHBIX SIBJEHUN, BBITA
JIOJEN, MPOMBIIIJIEHHOCTH).

KountposbHnas padora «Mertanbl 1 Hemeramibn.

TecToBbIE 32JaHUA ¢ BLIGOPOM OTHOTO MPABUJILHOIO OTBETA U3 YeThIpeX.
1. s-Onementy 4-ro nepuoaa [ICX3 cooTBeTcTBYET 3MEeKTpOHHAs hopmya:
1) 1s%25%2pf3s23p°3d°34s2 2) 1s22s22p°3s23p°30'4s?
3) 1s22s22p%3s23p®4st 4) 15225°2p°3st
2. DnexTpoHHas (opMyIia HOHA HATPHS:
1) 1s%25%2p83s2 2) 1s22s22p° 3) 1s22s22p53st 4) 1s°2s°2p°
3. [lepeMeHHYIO CTETIEHb OKUCICHUS B COEIMHEHUSX MPOSIBIISIET:
1) Gapwuii 2) menb 3) KanbIuit 4) uesuit
4. ITpocToe BEHIECTBO — KEIE30 — MOKET SABIISITHCA:
1) TONbKO BOCCTAaHOBUTEJIEM 2) TOABKO OKUCITUTEIEM



3) ¥ OKUCTUTEIEM, U BOCCTAHOBUTEIIEM
5. Cxema npespamenuii Cu*2—Cu*'—CuC npencranser co6oii mponeccsr:

1) BoccTaHoBNEHUSA 2) OKUCJICHUS

3) oxucnenus (1), BoccraHoBieHuUs (2) 4) Boccranosinenus( 1), okucienusi(2)

6. BoccraHoBUTEIbHBIC CBOMCTBA B psily XUMUYecKuX 3nemeHToB: CS — Rb — K — Ca:

1) U3MEHSIOTCS IEPHOTUICCKU 2) He u3MeHsATCS  3) ocnabeBaroT 4) yCUIMBaKOTCS
7. ®opmyia BemiectBa X B ypaBHeHuu peakiun: Cu+2H>SO4=CuSO4+X+2H,0:

1) H2 2) SO 3) H2S 4) SO3

8. ®opMyIIBI IPOAYKTOB AJIEKTPOIM3a OpOMHIa HATPUsl HA MHEPTHBIX JIEKTPOJIax:
1) Na, H 2) NaOH, Br2, Hz 3) Na, Br 4) NaOH, H;
9. lIMHK B3aMMOAEUCTBYET C KaXKABIM BELIECTBOM TPYIIIBL:
1) Bomopon, cynsdar meau (I1) (pactBop), MeTanaib
2) KMCIIOpOJI, MypaBbUHAas KUCJIOTA, cepa
3) oxcun yraepona (1V), okenn xaneius, Gperon (pacrian)
4) riaroko3a, 3TaHo, XJI0p
10. OcHOBHBIE CBOMCTBA THAPOKCUIOB YCUITUBAIOTCS B PAY:
1) KOH-NaOH-Be(OH)>-LiOH 2) Be(OH),-LiOH-NaOH-KOH
3) LiOH-Be(OH)2-NaOH-KOH 4) KOH-NaOH-Be(OH)-LiOH
3agaHus co CBOOOAHBIM OTBETOM.
11. CoctaBbTe POpMYIIBI BHICIIETO OKCHJIA U THIPOKCH/IA AJIEMEHTA, B Spe KOTOPOTO COJEPKUTCS 56
npoToHOB. Ha3zoBuTe 3TN BemIeCTBa, yKAKUTE UX XapakKTep.
12. CocraBbTe ypaBHeHHs peakuuii crnenyronux npespaiieruii: Al — X — AlICl3 — AI(NOs3)z — X
— KAIO:
13. Jononuure dpa3zy: «B nepuoae c ymeHbIIeHHEM 3apsijia apa aToMa OT rajoreHa K meI0qYHOMY
METAJUTy PaJinyC aTOMOB ...».
14. CpaBHute uynciio aToMoB B 32 T Meau U 12 r Maruus.
15. PaccuuTaiite 00beM, KOJTUYECTBO BEIIECTBA M MAacCy ra3a, MOJIYYEHHOTO IIPHU B3aUMOJIECHCTBUHU 3,5
T JINTHUS C BOJIOM, B35ATOI B H30BITKE.
16. Hanmmmre ypaBHEHHUS XUMUYECKUX PEAKITHIA:
a) nomyueHnus ¢pochopa u3 pochara KanbIys;
0) B3aumozeiicTBus Gpocdopa ¢ u30BITKOM KHCI0pOia
B) B3auMoelictBue gocgopa c Maruuem;
r) B3aumoeicteue pochopa ¢ pa3daBiIeHHON a30THON KUCIOTOM;
1) B3auMmoJieiicteue pochopa c cepoil.
Jlist KaX 0¥ peakIiui COCTaBbTE AIEKTPOHHBIC YPAaBHEHHS MPOLIECCOB OKUCIICHHS M BOCCTAHOBIJICHUSI.
VYKaKUTE OKHCITUTENb U BOCCTAHOBUTEIT.
CocTaBbTe MEKTPOHHYIO (hopMyTy aToma pocdopa ero nona P3* .

17. Hanurure YpaBHCHUA peaKHHﬁ, C IIOMOIIBIO KOTOPBIX MOKHO OCYHICCTBUTD CIICAYIOIIHNC
npespantenus: CHa ' CO,2CaCO3°3 Ca(HCO3),# CaCOs3 ° CaCl;

Jlnia peakiuii 1 coctaBbTe 3JIEKTPOHHBIN OanaHc, Ui peakuuu 3, 4 U 5 — HOHHbIE YpaBHEHUS B
KpaTkoi ¢opme. HazoBuTe nomydyeHHbIE BEIIECTBA.
18. Kakoit 006&M xi10pa BeIaeNUTCS pH B3auMoaencTsun 4,35  MNO2 C KOHIIEHTpUPOBAHHBIM
PacTBOPOM COJITHOM KUCIOTHI, conepskamnium 36,5 T HC1? Kakoe BemiecTBo ocTaHeTcs B
n30bITKe? OnpenenuTe MacCcy BEIIeCTBa, OCTABIIETOCs B H30BITKE.

19. Cepy, maccoii 5,12 r coXriau B U30bITKE KUCIOPO/a, U MOTYUYSHHBIH ra3 MpoIryCcTUIN Yepe3
14,82 mn 32%-noro pactBopa NaOH, mnotnoctsio 1,35 r/mi. Kakas conb o6pazoBanach npu
stoMm? Onpenenure e€ maccy.
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