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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero oopazoBaHus pa3paboTaHa Ha OCHOBE
®depnepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepamum»,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepanbHOW 00pa30BaTENbHOM MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanbHOM TrocyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pa3oBaTeabHbIX opranu3anusax Poccuiickoii @enepainyu, peain3yonxX OCHOBHbIE
0o0pa3oBarelibHbIe MPOrPaMMbl, U OCHOBHBIX MOJOXKeHUM «CTpaTeruu pa3BUTHUsI BOCIIUTAHUS B
Poccutickoit ®eaepannu Ha nepuon 10 2025 rona» (Pacnopsuxenue [IpaButenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJX00B K pa3paboTKe MporpaMMbl 10 XUMUH, K ONIPEACNICHUIO 00I1Iel cTpaTeruu
00y4YeHUs, BOCIUTAHMS M PAa3BUTHUSI OOYYAIOIIUXCSI CPEICTBAMHU yU4EOHOTO MpeaMeTa «XUMUSD)
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIIENTyalbHble mojoxeHuss ®I'OC COO o
B3aMOOOYCIIOBIIEHHOCTH IIEJICH, COZep KaHuUs, PE3yIbTaTOB O0Y4YEeHHUsSI U TPeOOBaHUH K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIe00pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepLIAIOIIMM ATallOM peajlu3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIHNX LIEJTOCTHON CUCTEME XUMUYECKOT0 00pa3oBaHusl. DTH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB TMPUPOJIBI, (POPMHUPOBAHKSI MHUPOBO33PEHUS M OOIICH KyJIbTYphl YEIIOBEKA, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U MPUPOIHOU Cpeje.
Peammsyercst xumudeckoe o0Opa3oBaHHWEe OOydYalONIMXCS Ha YPOBHE CpeaHero oOmiero
o0pa3oBaHUs CpeICTBAMU yUeOHOTO MpeameTa «XUMHUs, COAepKaHUe U MOCTPOEHUE KOTOPOTO
OTpeNIeJIEHbl B MPOTpaMMe MO XUMHUHU C Y4ETOM chelupUKH HAYKH XUMHUHU, €€ 3HAUCHUS B
MO3HAHUM TIPUPOJIBI U B MAaTEPUAIBHON KU3HU OOIECTBA, a TAakXKe ¢ YYETOM OOIIUX e U
NPUHILIMIIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSIHUE CHCTEMbBI CpEIHEro OoOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 2JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK MTPaeT 0COOYIO0 POJib B COBPEMEHHOMU
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KyJbTyphl. OHa BHOCHT CBOW BKJIaJ B
dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOTO MBIIIUICHUS], B CO3/IJaHUE I[EJIOCTHOTO TIPEICTABICHUS
00 OKpy’KarolleM MHUpe Kak 0 €AMHCTBE MPUPOJIBI U YeIoBeKa, KOTopoe GOpMUPYETCS B XUMUU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3aUMOACHCTBYS C APYTUMHU €CTECTBEHHBIMH HayKaMH, XHMHS CTajla HEOThEMIIEMOI
YacThI0 MHUPOBOHM KYyJBTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIEUTHOTO TPYJAa U KU3HH KaXJIOTO
yieHa oOmiectBa. CoBpeMeHHass XHMMHS KaKk HayKa CO3MJareibHas, KaK HayKa BBICOKHX
TEXHOJOTHIl HalpaBJeHa Ha pelIeHHe MI00ATbHBIX MPOOJIIeM YCTOMYMBOTO Pa3BUTHUS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TTUIIEBOM, IKOJIOTHIECKON 0€30MMacCHOCTH U OXPaHBI
3/10pPOBBA.

B coorBercTBUM C OOmMMMM IeNIMU M NPUHIOUIAMH CpeJHEro oouiero oobpa3zoBaHUs
conepskanue npeamera « Xumus» (10—11 kmaccel, 0a30BbI yPOBEHb M3YUYCHHS) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJBTYPHYIO IMOJTOTOBKY OOYYArOIIMXCS, HEOOXOIUMYIO UM ISt
BBIPAa0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B JKU3HBH COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocTaBnsrolmuMH  TIpeaMeTa «XUMUsD) SBISIOTCS 0a3oBbie Kypchl — «Opranuyeckas
xumus» 1 «O0111as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAYKH: CHCTEMa 3HAHUH MO HEOPraHMYECKOW XMMHUH (C BKIIOUECHHEM
3HAHWI U3 001l XUMHH) ¥ OpraHndeckoi xumun. DopmMupoBaHue JaHHON CHCTEMBI 3HAHUN TIPH
W3YYCHHUU TIpeaMeTa 00ecrednBaeT BOZMOKHOCTh PACCMOTPEHHSI BCETO MHOTOOOpAa3Hsl BEIIECTB
Ha OCHOBE OOIINX MOHSATHN, 3aKOHOB M TEOPHI XUMHH.



Crpykrypa conepxaHus KypcoB — «Opranuueckast XuMmus» u «OO1iast 1 HeopraHu4ecKas
XUMHS» cPOopMUpOBaHa B MPOrpaMMe 10 XUMHUH Ha OCHOBE CHCTEMHOTO IMOJAX0Ja K M3YUYCHHUIO
yuyeOHOro Martepuaja M oOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHUYECKHX COCIUHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUM O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMblX B Kypce BELIECTBaX HAlOTCA B PAa3BUTUU — OT YIVIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COCIMHEHHMHA. B Kypce OpraHMuecKkodl XMMHU MOJIy4aroT
pasBUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOH CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM yrjioMm 3peHusi B IpenMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBAETCs
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeopraHuyeckas XMMHUs» OOyUaIOIIMMCS MPEIOCTaBISIeTCs BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX TMO3UILIMM,
riIy0Xe MOHATh HCTOPUYECKOe H3MEHEeHHE (YHKIMHM 3TOro 3akoHa — OT oOoOlarouiei 1o
00BSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEMILNX BEILECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHUH, a TAKXKE 0 XUMUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononsserca B Kypcax 10 m 11 kimaccoB 2neMeHTaMM — COIEp)KaHUS, HMEIOINUMU
KYJIbTYpOJIOTHUECKUI W TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBA3M XMMHH C JPYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K IMpoIeccy
TBOpYECTBA B 00JACTU TEOPUHM U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO WM JINYHOCTHO 3HAYMMBIX MpoOIemMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYyaJIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B 1menom coaepkaHue
yueOHoro npeamera « XMMHsS» JaHHOTO YPOBHS M3yYEHHsI OPHEHTUPOBAHO Ha (popMupoBaHHE Y
00y4aromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi IOHUMaHUS (PUIOCO(PCKUX UAEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBJICHHUH MMyTEM IKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMM (akTaMH M TEOPETHUECKUMH MPENOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIsieM, a Takke MpodiieM cOepexeHus
HHEPreETHUUECKUX PECYPCOB, ChIPbs, CO3AAHNSI HOBBIX TEXHOJIOTUNA U MaTEpUAJIOB.

B nutane perenus 3aa4 BOCIUTaHUS, Pa3BUTHS U COLIMATM3ALUU 00yJarOIIUXCs IPUHSATHIE
IPOrpaMMOl MO XUMHHM TNOAXOABI K OIPENEICHHUIO COJAEPKAHUS M IIOCTPOEHUs IpenMeTa
IpelycMaTpuBalOT (POPMHUPOBAHUE YHHUBEPCATbHBIX YUEOHBIX AEWCTBUN, MMEIOLUX 0a30Boe
3HaYeHHE JUI1 PaA3IMYHBIX BUAOB JEATEIBHOCTH: pEUIeHHs MpoOsieM, MOUCKA, aHalu3a MU
o0paboTku uHPOpMaAIUK, HEOOXOMUMBIX JJsi NPUOOPETEHHs] OMbITa MPAKTUYECKON U
HCCJIE0BATEIBCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakTtuke npenogaBaHusi XMMHU Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE CpeJHEro o011ero oopa3zoBaHus, Py ONPEAEICHUN COAEPKATENbHON XapaKTepUCTUKU
LeNed W3y4eHHs IpeIMeTa HalpaBICHUEM IIEPBOCTEIIEHHOW 3HAYMMOCTH TPAIULMOHHO
npu3Haércst (OPMHpPOBAHHME OCHOB XHMMHUYECKOW HAyKHM Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, IPAKTUYECCKOU IEATEIBHOCTH YEIIOBEKA U KaK OJJHOIO U3 KOMIIOHEHTOB MUPOBOHI
KylbTypbl. C METOAMYECKON TOYKHM 3pPEHMSI TaKOM IOJAXOJ K OIPENEICHMIO LEJeld U3ydeHUs
IIpEeIMETa SIBJISIETCS BIIOJIHE ONPABIAaHHBIM.

CornacHO aHHOM TOYKE 3pEHUs IVIABHBIMHU LENNSIMM M3y4YeHUs IpenMera «XUMHs Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCSL:



dbopMUpOBaHHE CUCTEMBl XHMHUYECKUX 3HAHUN KaK BaKHEHIICH COCTaBISIONICH €CTECTBEHHO-
HaYYHOH KapTHHBI MHpa, B OCHOBE KOTOPOHM JIeKaT KJIIOYEBbIE MOHATHS, (yHIaMEHTAJIbHBIC
3aKOHBI U TEOPUU XUMHH, OCBOCHUE A3bIKAa HAYKH, YCBOCHHE M IOHUMaHKE CYIIIHOCTH JIOCTYITHbIX
00001IeHNT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIGHHE C HUCTOpPUEH HX Ppa3BUTHUS U
CTaHOBJICHUS;

(GopMHpOBaHHE M pa3BUTHE MPEJICTABICHUI O HAyYHBIX METOJaX II03HAHMUSA BEUIECTB U
XUMHYECKHX pEaKIid, HEOOXOAUMBIX JUIsi NpUOOpPETEeHUs] YMEHUN OpPUEHTHPOBATHCS B MHUPE
BEIIIECTB ¥ XUMUUECKUX SIBJICHUH, UMEIOIUX MECTO B IPUPOJIE, B IPAKTUUECKOM U TOBCETHEBHON
KHU3HH,

pa3sBUTHE YMEHUH M CIIOCOOOB JEATEILHOCTH, CBS3aHHBIX C HAOMIONEHHEM U OObSICHEHHEM
XMMHUYECKOI'0 SKCIIEPUMEHTA, COOII0AEHUEM ITPaBUIl 0€30IIaCHOT0 00palleHHsI ¢ BEILECTBAMHU.

Hapsany ¢ atuM, comepikarenbHas XapaKTepUCTUKA [eJIel U 3a/1a4 M3Y4YCHHUs TpeaMeTa B
porpaMMe 1o XMMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMU B
CUCTeMe cpeaHero obmiero oopa3zoBanus. CeroqHs B MPEnolaBaHuy XUMHUH B OOJIBIICH CTEIICHU
OTHAaETCsl MPEANOYTEHUE MPAKTUUYECKON KOMIIOHEHTE CO/Iep)KaHusl 00yUYeHUsl, OpPUCHTUPOBAHHOM
Ha TOATOTOBKY BBIIYCKHHKA 0OIIe00pa3oBaTENbHON OpraHM3aluy, BIAACIONIETO HE HAOOpOM
3HaHUM, a (YHKIMOHAJIBLHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMH AKTUBHOI'O
MOJTYYCHHS 3HAHUH U IPUMEHEHUS MX B pealIbHOW KU3HHM ISl PEHICHUS TIPAKTHYECKUX 3a/1a4.

B cBa3u ¢ 3TMM npu uU3yuyeHMM mpeaMmera «XUMHUs» JAOMHHUpPYIOLIEe 3HAauYeHUe
nproOpeTaroT TaKKUe el U 33a9H, KaK:

ajanTanus 00y4aroUmxcs K yCJIOBUSIM TMHAMUYHO Pa3BUBAIOILErocs MUpa, OpMHUPOBAHUE
MHTEJUIEKTYyallbHO Pa3BUTON JIMYHOCTH, TOTOBOM K C€amM0o0Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY HPUHATHIO T'PAMOTHBIX PEIICHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYaLUsX,
CBSI3aHHBIX C BEIIECTBAMH U X IIPUMEHEHUEM;

dopMHpoBaHHE Yy OOYyYalOIUXCA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCATHHOE 3HAYCHUE TSI PA3JIMYHBIX BUJIOB JESTEIHLHOCTH: PEIICHHUS TpoOiIeM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHMMaeT Ba)XHOE MECTO B MO3HAHWW XMMHH, a TAKXKe U OLEHKHU C
HO3HULUI HKOJIOTHUECKON 0€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKUX MPOLIECCOB
Ha OpTaHMW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEN
00yJaromuxcs: CHOCOOHOCTH CaMOCTOSTEIBHO IPHOOpPETaTh HOBBIE 3HAHHUS IO XHMHU B
COOTBETCTBUM C KM3HEHHBIMU NOTPEOHOCTSMH, UCIIONIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YIeOHOH ¥ HayYHO-TIOMYJIIPHON HHPOPMAITUH XUMHUYECKOTO
coJiepKaHus,

(dbopMHpOBaHUE U PA3BUTHE Y OOYYAIOIIMXCS aCCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHKE Y 00yUaromuxcst yOe:KIEHHOCTH B TYMaHUCTHYECKOW HAIIPABICHHOCTH XUMHH,
e€ BaXHOW pPONMM B PEUICHWU TJIOOAIBHBIX TPOOJIEeM palMOHAIBFHOTO MPHPOIOONB30BAHHMS,
MIOTIOJIHEHUSI YHEPTETHUECKUX PECYpCOB M COXPAHEHHUS IMPHPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HEOOX0IMMOCTH OEPEKHOTO OTHOIICHUS K MIPHPOJIE U CBOEMY 3JI0POBBIO, a TAK)KE MPUOOPETCHHS
OTIBITA MCIIOJIb30BAaHM MOJYUYEHHBIX 3HAHUN JUIsl IPUHATHS TPAMOTHBIX PELICHUN B CUTYalUsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSIMH.

B ydyeOHOM miaHe cpemHero obmero o0pa3oBaHus NpeAMET «XHUMHUsD» 0a30BOr0 ypOBHS
BXOJMT B COCTaB MPEeIMETHOMN 001acTH «ECTeCTBEHHO-HAYYHbIE IPEIMETHI.

OO11ee 4nCiIO 4acoB, OTBEACHHBIX Ul M3YYCHUS XUMHHM, Ha 0a30BOM YpOBHE CPEIHEro
obmero odbpazoBanus, coctasisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 yaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYeCKOl XUMHHU

[IpenMer opraHuYecKON XMMHM: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYUYECHHH
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuenniit A. M. bytieposa,
e€ ocHOBHbIe TONOkKEeHHUA. CTpyKTypHBIE (QOPMYIJIBI OpPraHWYECKHX BEIIECTB. [ omoiorus,
n3oMepus. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienue o KIaccupUKAIKA OPraHUIECKUX BerecTB. HoMeHKIIaTypa OpraHn4eckux
coeuHEHUH (cucTeMaTu4eckas) ¥ TpUBHANIbHbIC HA3BAHUS BAXKHEHIIINX MTPE/ICTABUTENICH KIIacCOB
OpraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUEHUS BEIIECTB U UX MPEBpPALICHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIIECTB, HAONIOJCHHE U ONUCaHHE JEMOHCTPALMOHHBIX OMNBITOB IO
IIPEBPALLEHUIO OPTaHUYECKUX BELECTB IPU HAarpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOIMYecKMi psa. Metan um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alIKaHOB: (PU3NUECKHe U XMMUUYECKHE CBOMCTBA (PeaKIK 3aMEIICHUS U TOPEHHUS ),
HaXO0XJIEHUE B IPUPO/IE, TOTYUEHHE U IPUMEHEHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — MPOCTEUIINE
IPEJICTaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOT€HUPOBAHMUS, TUIPATALlMH, OKUCIIEHUS U MOJIMMEPHU3ALAN), TIOIy4YEeHUE U IPUMEHEHUE.

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

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psaA. ALETUIEH —
NPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKUE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), TOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYUYEHHE W IpUMEHEeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJyYeHUe U
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBSI3b MEXIYy YIJIEBOJOPOJaMH,
MIPUHAJISKALMMHU K pa3IMYHbIM KJlaccaMm.

[TpuponHble UCTOYHUKU YIIIEBOAOPOJOB. [IpuponHbIil ra3 u nmomyTHbE HE(TAHbIE Ta3bl.
Heds u e€ npoucxoxaenue. CriocoObl mepepaboTKu HeTH: epEroHKa, KPEKUHT (TEPMUYECKHH,
KataauTuueckuit), mmponu3. Ilpogykrel mnepepa®oTku  HedTH, HUX NpPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ MPOYKThI €ro NepepadboTKy.

DKCrepuMEHTAIbHBIE METOJIbI M3YUYEHHs BEIIECTB M UX NMpEBpallleHU: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHsbl, Koyuiekinu «HedTe» u «Yronsy, MoJaenupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOM3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOoThI:
MIOJTy4Y€HHUE ITUIIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnrle 3agayn.

Boruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJINYEeCTBa
MCXOJHOIO BEIIECTBA WIIM MTPOAYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJHBIX BEILECTB WIH IIPOJYKTOB PEAKIIUN).

Kuciopoacoaep:kamme opranndeckue coeMHeHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (PU3UYECKUE U
XUMHUYECKHE CBOWCTBA (peakluu C aKTMBHBIMH METaJJIaMH, T'aJJOT€HOBOJOPOJAaMHU, TOPEHHE),




npuMeHeHue. BogopoaHbie cBsI3u MeXay MOJIEKyJaMH cIUpToB. JlelicTBUe MeTaHoJIa U 3TaHOoJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaromMHbie CHUPTHI. ODTWICHIJIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBMEe Ha opraHu3Mm uesioBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJISL.

@DeHOoJI: CTPOEHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTH (peHona.
[Tpumenenue ¢penona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHYECKHE CBOMCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAaUECTBEHHBIE pEAKIIMH),
MOJTy4YeHUe U PUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAst M YKCYCHAst KUCIIOTHI:
cTpoeHue, PU3nvYecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIME AJIs KJIacca KUCIIOT, PeaKIus
sTepudUKaNMK), TONyudeHHe u mpuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mbljia Kak COJU BBICHIUX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBHE.

CrnosxxHble 2Gupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX (UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

YrneBoabl: coctas, KiaccupuKanus yrieBoaoB (MOHO-, TU- U Moiucaxapuisl). [ moko3a —
NPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PH3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoerctaue ¢ ruapokcuaom menu(1l), okucnenne aMMua4HbIM PACTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHUE, OpOKEHUE TIIIOKO3bI), HAXOXKJICHHE B MPUPOJE, NPUMEHEHHUE,
6uonornyeckas poib. PoTocuHTe3. PPyKTO3a KaK U30MEP IITIOKO3BI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmaia U LEeUTI0I03BL.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (TMIpoJin3, KaUeCTBEHHAs PEaKLUs ¢ HOJIOM).

OKCHepUMEHTAJIbHbIE METOJAbl H3Y4YEHMs BEIIECTB U MX MPEBpalleHM: NpOBEACHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcugoMm wmeau(ll)), MHOroaroMHBIX
cnupToB (B3auMmojeiicTBue raunepuHa ¢ ruapokcuaom meau(ll)), anprerngoB (okuciaeHHe
aMMUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(1l), B3anmoaeiicTeue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnurie 3amaun.

Bbluucienuss 1mo ypaBHEHUIO XUMHMUYECKOW peakuuu (Macchl, 00BbEMaA, KOIUYECTBA
MCXOJHOIO BEIIECTBA WIIM IPOAYKTA PEAKIIMH IO U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJTHOTO
U3 UCXOJHBIX BEILECTB WIIH IPOJYKTOB PEAKIIUN).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMUHOKHCIIOTHI Kak aM(oTepHble OpraHnueckue coequHeHns. Puzndyeckue 1 XUMU4ecKre
CBOICTBa aMHUHOKHUCIOT (Ha mpuMepe IIHIKMHA). buojormuyeckoe 3HaueHHE AMHMHOKHCIIOT.
ITenTuner.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coenuHeHus. [lepBuuHas, BTOpuUYHAas U
TpPEeTUYHasl CTPyKTypa OenkoB. XHMHUYECKHE CBOHCTBA OEJIKOB: THIPOJIN3, JEHATypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

DKclepUMeHTalbHbIE METOJbl M3YYEHHUsl BEUIECTB M MX IpeBpalleHuil: HalOrofeHue u
OMMCAaHNUE JEMOHCTPALIMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HarpeBaHWHU, IBETHHIC
peakiuu OEIKOoB.

BbicokomosiekyasipHbIe COeJUHEHHS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3alUH, CPeaHsIs MOJeKyJspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIUS U TOJIMKOHIEHCALINS.

DKCrepUMEHTAIbHBIE METO/Ibl M3YYEeHHs BEUIECTB U MX MPEBpAIllCHUN: O3HAKOMIIEHHUE C
00pa3iaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUyKOB.



MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YEHHUM opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIIICTCSI Y€pe3 HUCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCS CUCTEMHBIMU JJIS1 OTJEJIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01e ecTecTBEHHO-HAay4yHbIE IOHATHS: SIBJIECHHE, HAyuyHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEPUOJAUYHOCTb, HAONIIOJCHUE, HW3MEpEHUE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usnka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJ1a, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUECKHE BEJIMYMHBI U €JMHULIBI UX
U3MEpEHMUS.

buonorus: kinerka, opranusM, Ouocdepa, oOMeH BellecTB B OpraHu3me, (OTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, yTrIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NuIIEeBbIE MPOTYKThI, OCHOBBI PAllMOHATIBLHOTO MUTAHUS, MOIOILIUE CPE/ICTBA,
JIEKapCTBEHHBIE M1 KOCMETHUUYECKUE ITPENapaThl, MaTEPUasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTrnyeckue 0CHOBbI XUMHMHU

XuMuyeckuit dieMeHT. AToMm. Sapo aroma, H30TOMBL. JNEKTPOHHAs 00O0JIOYKA.
DHepreTUYecKre ypOBHH, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- amemeHTh. OCOOCHHOCTH
pacnpezieieHus: SJIEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
OneKTpoHHask KOH(QUTypalus aToMOB.

Ilepuonnueckuii 3akoH u Ilepuommueckas cucrema XuMHU4YecKux diaeMmeHTtoB JI. M.
MenneneeBa. CBsi3b nepHoaWYecKOro 3akoHa W [lepmoanyeckoil CHCTEMBI XUMHUYECKHX
sanemeHToB JI. V1. MenzaeneeBa ¢ COBpPEMEHHON TEOpUEW CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH MIPOCTHIX M CIIOKHBIX BEIIECTB
10 rpynnam 1 nepuojam. 3HauyeHue NEPUOINYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHUUYECKass CBsI3b. BHUIbI XUMHUYECKOW CBsI3M (KOBAJICHTHAs
HEeMNoJIsipHasl W TOJSpHas, MOHHAs, MeTajnndyeckas). MexaHu3mbl 00pa3oBaHHsS KOBaJCHTHOMN
XUMUYECKON CB3U (OOMEHHBIN M JOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTD.
DNEeKTpOoOTpULIATENbHOCTh. CTeneHb OKuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsaTHe 0 aucnepcHbIX cucteMax. MICTUHHBIE M KOJUIOMIHBIE pacTBOPBI. MaccoBas J0JIst
BEIIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHu4eckux coeiMHeHnid. HoMeHk1aTypa HeopraHn4eckux BEIIecTB.
['eneTnueckas CBsI3b HEOPTAaHUYECKUX BEIIECTB, MPUHAJICKAIIMX K PA3JIMYHBIM KJIaCCaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX pPEaKIUid B HEOPraHUYECKOW U
OpPraHMYEeCKOW XMMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaIICHUS
SHEPTUU MPU XUMHUYECKUX PEAKIIUIX.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pa3MuHbIX (pakTopoB. OOpaTHUMBIC pEaKIUH.
Xumuueckoe paBHOBecHe. DaKkTOpbI, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [larensbe.

DOnekrponuTtnueckas auccoruanus. CuibHble u ciadble 31eKkTponuThl. Cpena BOTHBIX
pPacTBOpPOB BEIIECTB: KUCJIAsl, HEUTPaAIbHAs, IET0OYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.



OKCIIEpUMEHTAIbHBIE METOJbl M3YyYEHHsI BEIIECTB M MX IMPEBPALICHUMN: JEMOHCTPALIUS
tabnui «lleprognueckas cucrema xumuyeckux siaemeHToB [[. U. MenneneeBa», uszyueHue
MoJieJel KPUCTAJUIMUECKUX pelEToK, HaOMIoJeHue U ONHMCAaHWE JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3JIOKEHHE IEPOKCHAA BOJOPOJAa B IPUCYTCTBUM KaTalln3aTropa,
OIpENIETICHUE CPellbl PAaCTBOPOB BEILIECTB C NMOMOILIBI YHHUBEPCAJIBbHOIO MHAMKATOPA, PEaKLUU
HMOHHOTO OOMeHa), MPOBEICHHE NPAKTUYECKOH paboThl «BnusHue pa3znuuHblx (HakTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKLIM».

Pacuérnble 3anaum.

PacuéTel 0 ypaBHEHUSAM XMMHUYECKUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCIIOJIb30BAaHUEM MOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [lonoxxenue HemeramioB B [lepuonnyeckoil CuCTeMe XMMHUUECKHUX 3JIEMEHTOB
J. U. MenneneeBa u ocoOEHHOCTH CTpOEHUS aToMOB. DU3HUECKHE CBONCTBA HEMETAJUIOB.
AJToTponust HEeMETaUIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

XVUMHYECKHUE CBOMCTBA BAKHEWIIMX HEMETaUIOB (TaJOreHOB, cephl, a30Ta, docdopa,
yIIepoaa U KPEMHHUSA) U UX COEAMHEHUN (OKCHI0B, KUCIOPOICOAEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHCHUI).

IIpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUM.

Mertamnsl. [lonoxxenne MeramioB B [lepuoanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB J1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JIOUYEK aTOMOB MeTauioB. OOmue
¢busnueckue cBoiictBa MeTaioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HaMpsHKECHUH
METaJUIOB.

XVUMUYECKHE CBOICTBa Ba)XHEWIIMX METAJIOB (HATPUH, Kajuii, KanblHid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUM.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHrne MeTamioB B ObITY U TEXHHKE.

DOKCIEepUMEHTAIbHBIE METOJIBI HW3YUYEHHUS BEIIECTB U WX TMPEBPALICHUN: HU3YUCHHUE
KOJUTEKIIUU «MeTasibl U CIUIaBb», 00pa3lioB HEMETAIIOB, PEUICHHE SKCIIEPUMEHTANLHBIX 33/1a4,
HaOJII0JIeHue U ONMCAaHWE JEMOHCTPALlMOHHBIX U J1a0OpAaTOPHBIX OIBITOB (B3aUMOJENUCTBUE
TUAPOKCHUIA ATIOMUHHUS C PACTBOPAMH KHUCJIOT M LIENI0YEH, KAUeCTBEHHbIE PEaKLIUU Ha KaTHOHbI
METaJlIoB).

Pacuérnble 3agadu.

Pacuérsl Mmacchl BeliecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOMMUECTBA
BEIIECTBA) MPOAYKTOB PEaKIUH, €CIM OJHO U3 BEUIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Posb xuMuu B o0ecnieueHnr 3KOJIOTHUECKOM, SHEPreTUUeCKOl 1 MUIIeBOi 0€30MacHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB U XUMHUECKUX PEAKIIUM.

[IpencraBnenns 06 0OUUX HAYIHBIX TPUHITUTIAX TPOMBITIUICHHOTO TIOJTYYCHHS BAXKHEUIITUX
BELIECTB.

YenoBek B MHUpE BEUIECTB U MaTEpUajoOB: Ba)KHEHIIHNE CTPOUTENIbHBIE MaTepHabl,
KOHCTPYKIMOHHBIE MaTepualibl, KpPacku, CTEKJIO, KepaMuKa, MaTepuabl s SJIECKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC yI00PECHHUS.

XUMHST U 3]I0pOBbE YEJOBEKA: MpPaBWJIA HUCIOJIb30BAaHUSA JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOr0 UCIOIb30BaHMsI IPEnapaToB OBITOBOM XUMUU B TOBCEITHEBHOM JKHU3HHU.

MexrpeamMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU W3YYEHUU OOIIeH M HEOPraHUYECKOW XWMHH B
11 xyacce OCyIIECTBIIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH,
TaK W MOHSATHM, SBJISIOIUXCS CUCTEMHBIMH Uil OTAEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.



OO01re ecTecTBEHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(UKaus, NEePUOANYHOCTh, HAONIOJCHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEpEeHHe, SIBJICHUE.

®dusnka: Marepus, SHEPrusi, mMacca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HM3OTOI,
pPaZo0aKTUBHOCTb, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorust: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHOMoTUsl: XUMUYECKAasl MPOMBIIIIIEHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO CTPOUTEIHHBIX

MaTCpHaJIoOB, CENBCKOXO03IHCTBEHHOE IIpOU3BOJACTBO, numieBas IMPOMBIINIJIICHHOCTD,
@apMaHGBTquCKaﬂ IMPOMBIIIJICHHOCTD, IIPONU3BOACTBO KOCMECTHUYCCKUX npemnaparos,
IMPOU3BOJACTBO KOHCTPYKIIHMOHHBIX MaTCpHrajoB, QJICKTPOHHAsA MMPOMBIIIJIICHHOCTD,

HaHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSA IIPOTPAMMBI 110 XHMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOydYalOIMIMMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JINYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuyHo-mMeTonn4yeckoif OCHOBOH Uisi pa3pabOTKHU IUIAHUPYEMBIX PpE3yJIbTAaTOB OCBOCHHS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
PEe3yJIbTATOB OCBOCHHUS NPEIMETa « XMMHsD» Ha YPOBHE CPEHEr0 00I1ero 00pa3oBaHuUs BbIIEIECHBI
CJIETyIOIINE COCTABIISAIOILINE:

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00yUYEHHIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUECKUX TPaaULUii 0a30BOM HAYKU XUMUH;

TFOTOBHOCTb M CIIOCOOHOCTh OOYYaroUIMXCs PYyKOBOJCTBOBATbCS B CBOEHM JEATENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, HPUCYLUIMMM LEJOCTHOM CHUCTEME XMMHUYECKOIo
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKOH KyJIbTypbl M CHOCOOHOCTH CTAaBUTh LEIH U
CTPOUTbH >KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHMS NpeIMeTa « XUMHSD) JOCTUTAlOTCs B €IMHCTBE YUeOHOM
U BOCIUTATEIbHOW JIEATENIHHOCTH B COOTBETCTBUU C I'YMaHUCTUYECKHUMH, COLUOKYJIBTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJeajJaMHU POCCHUICKOrO TI'pa)<IaHCKOro OOILEeCTBa,
NPUHATHIMU B OOLIECTBE HOPMaMH M NpaBUJIAMU TOBEACHMS, CIIOCOOCTBYIOIMMU IpoLeccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0yUaIOIIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTPaKaloT cPOPMUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YYaIOLIMXCS IO peaTu3aliiy MPUHSITHIX
B 0OLIIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHA 00YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX IPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPABOIOPSAKY;

MPEJICTABICHHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH yueOHBIX U MMO3HABaTEIbHbIX 33/1a4, BHITOTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYyTUX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesATEIbHOCTH;

2) N1aTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAacJIEQUI OTE€YECTBEHHOMU
XUMHU;

yBaKEHHUsI K IpOIEeccy TBOpYECTBA B 0OOJACTH TEOPUU M IMPAKTUYECKOTO NMPUMEHEHUS
XMMHH, OCO3HAHUS TOTO, YTO AOCTHIKEHMsI HAyKH €CTh Pe3yJIbTaT [UIMTENIbHBIX HAOJIOJEHUH,
KPONOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TIOUCKOB, TOCTOSIHHOTO TPpyJa YYEHBIX U IPAKTUKOB;

UHTEpECa M I03HABAaTEJIbHBIX MOTHMBOB B IIOJyYEHHMM M IOCIEIYIOLIEM aHaIu3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSX COBPEMEHHOM O0T€UeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;

CIOCOOHOCTH OLIEHWBATh CUTYAllUH, CBA3aHHBIE C XUMUUYECKHMH SIBJICHUSMH, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;



FOTOBHOCTH OLICHMBATH CBOE IOBEJCHUWE W IIOCTYNKHM CBOMX TOBAPUUIEH C MO3ULUHN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUNA ITUX OCTYIIKOB;

4) popMupoBaHUs KYJbTYPHI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOro M Oe30macHoro o0pas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U IICUXUYECKOMY 3/]0POBBIO;

coOuro/IeHHsT TIpaBUI OE30MacHOr0 OOpaIleHUs] C BEIIECTBAMU B OBITY, MOBCETHEBHOMN
JKU3HU U B TPYZOBOU J€ATEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI WHAWBUAYAIbHOTO U KOJUIEKTUBHOTO O€30IacHOTO
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U )KU3HU JIFOJCH;

OCO3HAHMS TOCIEACTBUI M HEMPUSTHS BPEAHBIX NPUBBIYEK (YMOTPEOJICHUS aJIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HMCCIEIOBATEIbCKOW JEATEIbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUECKOM U IPYrUX BUAaX AESITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUHU MPAKTUYECKUX 3a/ad COLHUAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY H3YUYEHHUIO MPOQeccHil pa3ITuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JHOJAM TPYJa U pe3yJIbTaTaM TPYI0BOHM JAESATEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BbIOOPY MHIUBUAYaIbHON TPAaeKTOPUHU 00pa3oBaHusl, Oyayiiei
npodeccuu u peanusanuu cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMYECKH 11eJ1IeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUA TJ100aJIbHOTO XapakTepa SKOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLUATIBHOMN CPEBL;

OCO3HaHHS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUM JUIsl PELLIEHUS] BOTIPOCOB
paloOHaIBHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHUI, MPUHOCSIIMX BpEe OKpYyXarollel NmpupoaHOMl cpene,
YMEHHUsI MPOTHO3UPOBATh HEOJIAroNnpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPHUHUMACMbIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpbI, OIIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATENbHOM, KOMMYHUKAaTUBHON M COLIMAJIBHOMN MPaKTHKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOM MTPAKTUKU;

NOHMMAaHUA CHEINU(PUKA XUMUU Kak HayKH, OCO3HaHUS €€ poiau B (HOPMHUPOBAHHUU
palMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaIoIIeM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YeNOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEH M
peLIeHnH pobIIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0CO00I 3HAYMMOCTHM XUMHUM JJII COBPEMEHHOM LWBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOM POJIM B CO3/aHUHM HOBOW 0a3pl MaTepHaIbHOU
KyJbTYpPbl, pEUICHUH TI00ATbHBIX MPO0JIeM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOM M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,
o0ecreyeHn! yCIOBHM yCIIEUTHOTO TPpyAa U SKOJIOTHYecKH KOM(GOPTHOM KM3HU Ka)KJ0T0 4iieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TIPAMOTHOCTH: ITOHMMAHUS CYIIHOCTH METOAOB IO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJydyaeMble 3HAHUS IS



aHaJIM3a W OOBSICHEHHS SIBICHUH OKPYXXAIOUIETO MHUpPAa W MPOHCXOAANIMX B HEM HM3MEHEHHH,
yMEHHUsI JieflaTh 000CHOBAHHBIC 3aKJIFOUCHHSI HA OCHOBE HayYHBIX (DaKTOB ¥ MMEIOIUXCS TAHHBIX
C LIEJIBIO TIOJTYYEHHS JJOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOIb30BATh XUMUYCCKUE 3HAHUS JIJIsl peIICHUs] IPpo0ieM
B peaJIbHBIX )KU3HEHHBIX CUTYAIHsAX;

MHTEpeca K MO3HAHHIO U UCCIIEIOBATEIILCKON IS TEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOPA30BAHUIO, K
AKTHBHOMY IIOJYYCHUIO HOBBIX 3HAHUH 10 XHMHH B COOTBETCTBUM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

MHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHbIX cpepax nmpodeccHoHaNbHOM AeITEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHUS YyueOHOro mpeamMera «XuUMHUS» Ha YpOBHE
cpeaHero o0miero 00pa3oBaHus BKIIFOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHUPOBO33PEHUS OOYHAIOIMIMXCS MEXKIUCHUIUTMHAPHBIC
(MeXnpeaMeTHbIE) OOlIeHaAYYHbIE TIOHATHS, OTPAXKAIOIIKE LIEITOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB NTO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
9HEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, IPHUHIMUII, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIeI0BaHNE, HAOII0IeHNE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEPCAILHBIE yueOHbIe JNEUCTBUSA (mo3HaBaTeIbHbIE, KOMMYHHUKaTHUBHEIE,
perynatuBHble), oOecneunBaromue (GopmupoBaHue (QYHKIHOHATBHOW TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroXCs;

CIIOCOOHOCTh ~ OOy4alOIIUXCSl ~ HCIONb30BaTh  OCBOCHHBIE — MEXIAMCIUILTMHAPHBIE,
MHPOBO33PCHUCCKHUEC 3HAHUA U YHHUBCPCAJIBHBIC y‘~I€6HI)Ie I[GﬁCTBHH B IIO3HABAaTEJILHOU U
COIIMAIbHOM MPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MO3HABATEIbLHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMHU.

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMH /I/iCTBUSIMH:

1) 6a30Bble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh W aKTyaJIM3UpOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh 1LENN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JTOCTHIKCHUS,
COOTHOCHUTD PE3YNbTAThI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IpPpHU OCBOCHUU 3HaHUHI HpI/IéMBI JIOTUYCCKOI'O MBINUJICHUS — BBIACISTH
XapaKTepHble TPU3HAKK TOHSATHH W YCTAaHAaBIMBATh WX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBCTCTBYIOIINEC IMOHATHA OJIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u HBHGHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KIACCU(PUKALIUN BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHaBJIMBAThL NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YHACMBIMU SABJICHUSAMMU,

CTPOUTH JJOTHUECKUE PACCYKACHHUS (HHIyKTUBHBIC, IEAYKTUBHbBIE, IO AHATIOTUH ), BBISBIIATh
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SIBJICHUSAX, (JOPMYJIUPOBATH BBHIBOABI U
3aKJIIOUEHUS;

IMPUMCHATE B IIPOLECCEC IMO3HAHHA, UCIIOJIB3YEMBIC B XUMUN CUMBOJHNYCCKUC (3HaKOBBIe)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJIEMEHTA,
xuMuueckas (GopMmyna, ypaBHEHHE XHMHUYECKON peaklud — TpU pElIeHUH Y4eOHBIX
MO3HABATCJIbHBIX U MPAKTUYCCKUX 3a/1a4, IPUMCHATH HA3BAHHBIC MOACIIbHBIC TPCACTABJICHUSA IJIS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbIe HCCIEI0BATEILCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TTO3HAHMS BEILIECTB M XUMUYECKUX PEaKIIHi;

(I)OpMy.HI/IpOBaTB oeJm M 3aJadu  HCCICAOBaHHUA, MHCIIOJIb30BaTh IIOCTABJIICHHBIC H
CaMOCTOSITENIbHO C(OPMYIHPOBAHHBIE BOIPOCH! B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMI/IpOBaHI/IH THIIOTE3BI 11O MPOBCPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy)K,[[eHI/If/’I;



BIAJICTh HABBIKAMH CAMOCTOATEIBHOTO IUIAHMPOBAHHA M NPOBEICHMUS YYEHHUYECKHX
AKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IPOLECCa, CAMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMysiupoBaTb O0O0OOLIEHHS M BBIBOJBl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHUYECKOM MCCIIEN0BAaTEIbCKOW M IIPOEKTHON JESTENIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOAOB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [T0O3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B  PA3IMYHBIX HCTOYHHMKAX WHPopManuu (HAYYHO-TIOMYJIsipHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBOYHbE IOcoOus, pecypchl IHTepHera),
aHATM3UPOBATHh HH()OPMAITUIO PA3TUYHBIX BUAOB U (HOPM NPEACTABICHNUS, KPUHTUIECKH OIICHUBATh
€€ I0CTOBEPHOCTb ¥ HEMPOTUBOPEUYHUBOCTH;

(dopMyIHpOBaTh 3ampOCHl M TNPUMEHATH pPa3IMYHBIE METOABI NPH TOHCKE W OTOOpe
uHpopMaLuu, HeOOXOAMMOM I BBINOJIHEHHS YUeOHbIX 3aJ1au ONPeaesIEHHOIO THUIIA;

IpUOOpPETaTh OIBIT HUCIOJb30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpMYy IMpencTaBiIeHUs HHPOpMAUHU (CXEMBI,
rpaduKu, 1uarpaMMsbl, TaOJIULbI, PUCYHKHU U JPYTHUE);

UCIIOJIb30BaTh HAYUYHBIM S3bIK B KayecTBE CpeACTBa INpu paboTe € XUMUYECKOU
uHpopMaLuell: NPUMEHATb MEXIpeIMeTHble ((pU3MUeCKue M MaTeMaTU4yecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJITHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMH:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CY’KIaeMOM TeMbl B XOJ/€ AMAIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYJIHUPOBATH CBOU MPEMAJIOKEHHUS OTHOCHUTEIBHO BBINOJIHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYIIaTh C TNpPE3EHTAlMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIINOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTa, MpPaKTUYEeCKOM paboThl IO HCCIEJOBAaHHIO CBOICTB H3y4aeMbIX BEIECTB,
peanu3anuy y4eOHOro mpoekta U (OpMYJIHpPOBATH BBIBOJBI MO pPE3yJibTaTaM MPOBEIEHHBIX
MCCJIEIOBAHMM MyTEM COTJIACOBAHUS MO3UIIUI B X0J1e 00CYXICHHS 1 0OMEHAa MHEHUSIMHU.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aropuT™M JEUCTBUN NPU BBINOJHEHUM y4e€OHBIX M HCCIIEOBATEIbCKUX 33/ad,
BbIOMpaTh Haubosee 3(h(HeKTUBHBIN CIIOCOO MX pelIeHHs C YUETOM MOTyuyeHHs] HOBBIX 3HAaHUN O
BEIIECTBaX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IMPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIC pe3ynabTaThl OCBOEHUS Kypca «OpraHuyeckast XuMHUsh OTPaKatoT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUUYECKON COCTABJISIFONIEH €CTECTBEHHO-HAYIHON
KapTUHBI MHpa, POJIM XMMUU B TIO3HAHUM SIBJICHUH MPUPOJIBI, B (POPMUPOBAHUHM MBILIUICHUS U
KyJbTYpbl JINYHOCTH, €€ (YHKIUMOHAJIBbHOW TPAMOTHOCTH, HEOOXOOUMOW Ui peLIeHus
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO U
MIPUPOAHON Cpelie;



BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollne
HOHATHUS (XUMUYECKUHN SJIEMEHT, aTOM, JIEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYyJa, BaJICHTHOCTb,
AEKTPOOTPUIIATENILHOCTh, XHMHUYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSpHas Macca, MOJAPHBIA O00BEM, YITICpPONHBIA  CKEJeT,
byHKIMOHAIbHAS TpyMNa, paguKai, H30MepHus, W30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YTJIEBOAOPOABI, KUCIOPOA U a30TCOJEPKALIUE COCIUHEHUSI, MOHOMED, HOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSIMHEHHUS); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHNYeCKUX
BeuiectB A. M. bymiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIMEe B OCHOBE MOHHUMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OJyuYeHUHU U 0€30MaCHOM MCIOJIb30BAHNU BaKHEUIIINX OPraHU4YEeCKUX BEIIECTB B ObITY
U TIPaKTUYECKOM J1eATEIbHOCTH YEI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIE MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE MOHATHUS [IPU OMMCAHUU COCTaBA, CTPOEHUS U
MPEeBpaICHUI OPraHUYEeCKIX COCTUHEHUII;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) (hOpMYIT OpraHMYECKUX BEIECTB
U YpaBHEHUH XMMHUYECKHX pEaKUUii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJ] OPraHMYECKHUX BELIECTB
JUTSL WJUTFOCTPAIIUU MX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIIMBATh IMPUHAJIEKHOCTh U3YUYEHHBIX OPraHUYeCKUX
BEIIECTB 10 HX COCTaBy W CTPOCHHUIO K ONpeAeNEéHHOMY KIACCYy/TpyIe COeIUHEHUN
(YrieBomopobl, KHCIOPOA M a30TCOAEpXKalllu€ COEIMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COeMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarnueckoil HomeHkiarype (IUPAC), a takxke
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHUYECKHUX BEIECTB (ITHJIEH, MPOIUJIEH,
alleTUIICH, STWICHIJIUKOJb, TIUIEpPUH, (QeHoNd, (opManbAeTuia, aleTaabAerui, MypaBbUHAs
KHCJIOTA, YKCYCHasl KUCJIOTa, OJIEMHOBAsl KHCIIOTA, CTEApUHOBAsl KHUCIIOTa, TJII0K03a, (PpyKTO3a,
Kpaxmal, [eJUTI0JI03a, TITUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OMNpPEAENATh BHJbI XUMHUYECKOM CBSA3M B OpPraHMYECKHX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHMSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpraHMYEeCKHX
BemecTB A. M. BytnepoBa ans 00bsCHEHHMs 3aBUCHUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHMUS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaThb COCTaB, CTPOCHHE, (QHUIUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENEH PA3IMUHbIX KIACCOB OPraHUYECKHX BEILECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJEH, aleTwieH, Oyraguen-1,3, MerwiOyraaueH-1,3, OeHzoi,
METaHOJ, ATaHOJ, ATUJIEHTJIUKOIb, TJIMIEPUH, (EHOJ, aleTalbJeru]l, MypaBbHHAsI U YKCyCHas
KHCIIOTBI, TJIIOKO3a, KpaxMmai, IeJUI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WUIIOCTPUPOBATH
FEHETUYECKYIO CBS3b MEX]y HMUMH YPAaBHEHHMSIMH COOTBETCTBYIOIIMX XHUMHUYECKHUX pPEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YIJIEBOJOPOIHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKM M MPAKTUYECKOEe MpPUMEHEHHE
MPOIYKTOB MEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTa PEaKMH 110 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OHOTO M3 UCXOHBIX BEIIECTB MU MPOJYKTOB PEaKIIH);

c(hopMUPOBAHHOCTh YMEHHUH BJIQJIETh CHCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUSI, MCHOJb3YyeMbIX B XUMHUM TNPU H3YYEHUH BEUIECTB U XHUMHUYECKUX SIBICHUU
(mabmroieHne, W3MEpEeHHe, OKCICPUMEHT, MOJICIUPOBAHKE), HCIOIB30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JIsl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;



c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHUS XUMHUUYECKON TMOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBITOJHEHUIO JIA00PAaTOPHBIX XUMUUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJIHATh XUMHUYECKUN JKCIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyUYEHUE HTHIICHA U U3YUYCHHE €ro
CBOP’ICTB, KauCCTBCHHBIC PCAKIIMU OPIraHNYCCKUX BCUICCTB, ACHATYpalua 6GJIKOB IIpU Harp€BaHuu,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C IIPaBUIAMH TEXHUKU 0€30MaCHOCTH MPH 00pallieHuu
C BeIIECTBAMH W JTa0OPATOpPHBIM OOOPYJIOBAHHMEM, IMPEACTABISATh PE3YIbTAThl XHUMHUYECKOTO
JKCIIepUMEHTa B (popMe 3amucH YpaBHEHHI COOTBETCTBYIOLIMX peakiuil ¥ (opMyJIupOBaThH
BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAIIHUIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popmMaruu, UHTepHeT U IpyTux);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBUJIa JKOJIOTUYECKU IIETIECO00pa3HOro
IIOBCACHUA B 6I>ITy u TPYZ[OBOIZ ACATCIIBHOCTU B MLCIIAAX COXpPAaHCHHUA CBOCTO 3J0POBbA U
OKpYXaroIlel MPUPOJHOIN cpelbl, 0CO3HABaTh OMACHOCTh BO3ACHCTBHS Ha >KUBBIE OPTaHU3MBbI
OnpeAeNEHHbIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cmbica mnokasarens [IJIK, moscHaTe Ha
npuMepax crocoObl YMEHBIICHUS U MPEIOTBPAICHHs] UX BPEIHOIO BO3JICHCTBUS HA OpraHU3M
YEJI0BEKa;

JUIsi 00y4YarolIUXCsl ¢ OIPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HAHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHU BCUICCTB U XUMHUYCCKUX ﬂBHeHHfI;

JUTSL CTICTIBIX U Ca00BUISIINX O0YYAIOIINXCs: YMEHHUE UCIIONB30BaTh PEIbe(hHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 1ist 3anucy XuMHU4ecKux (GOpMyJI.

11 KJIIACC

[IpeameTHBIE pe3ybTaThl OCBOCHUS Kypca «OO0I1as 1 HeOpraHuveckas XUMHs OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUN: O XUMHUECKOH COCTABIISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJM XUMHUU B TMO3HAHUU SIBJICHHUU MPUPOJIBI, B (POPMUPOBAHUM MBIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIUMOW Ui pelieHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHOMN Cpelie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
NOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OOBEM, BAJICHTHOCTh, AJIEKTPOOTPHUIATEILHOCTh, CTEICHb
OKHUCJICHUS, XUMHYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYECKas, BOJOPOJHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI XAMHYECKHX  pEaKlHid, pacTBOpP, IJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMUYECKON PeaKIui, XMMUIECKOe PAaBHOBECHUE); TEOPUH U 3aKOHBI (TEOPHS JEKTPOTUTHICCKOM
aucconuanuu, nepuoanueckuil 3akon /. M. MenneneeBa, 3aKk0H COXpaHEHUsI MAcChl BELIECTB,
3aKOH COXPAaHCHMsI W TPEBpAICHUS DHEPTUU MPU XUMHYECKUX PEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHHM, MHPOBO33PEHUECKHE 3HAHHU, JEXKAalllhue B OCHOBE MOHMMAaHUS
MPUYHMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBICHHUM, (DaKTOJIOTHUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, TOMYyYeHUH M 0€30MacHOM HCTOJIh30BAHUHM BAKHEHIIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U MIPAKTUYECKON AEATETbHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKHU MMOHSATUH, yCTAHABIUBATH
UX B3aUMOCBS3b, HCIIOIb30BATh COOTBETCTBYIOIIME MOHATUS MPU ONMHCAHMM HEOPTraHWYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBJICHUS
dbopMyll BEIIECTB W YpaBHEHUN XHWMHUYECKUX PEAKIUi, CHUCTEMATHYECKYyI0 HOMEHKIATYpY
(IUPAC) um TpuBHManbHBIC Ha3BaHHUS OTACIBHBIX HEOPTaHWYECKUX BeENIeCTB (yrapHbIM Tas,



YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETalm€Has W3BECTh, NUTHEBAs COJA, MUPUT U
pyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaICHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUYECKUX
3JIEMEHTOB B COEJUHEHUIX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs, HIOHHA,
MeTaJIJINYeCcKasi, BOJOPOAHASA) B COCAMHEHMSIX, TUI KPUCTALIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJEKYJsIpHas, MOHHAs, METAJUIMYECKas), XapakTep Cpelbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCTUHEHU;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh NPUHAAJICKHOCTh HEOPTaHMYECKHX BEILECTB
[0 X COCTaBY K ONpeAeNEHHOMY KJIAcCy/TpyIie CoeIMHEeHuN (IIPOCThIe BEUIeCTBA — METAJUIbI U
HEMETaJUIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE TUAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICI mepuoanyeckoro 3akona JI. U.
MengeneeBa U JIEMOHCTPUPOBATH €ro  CHCTEMAaTU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 31eMeHTOB 1—4 nepuoaoB Ileprnonnyeckoit cucteMbl XUMHUUECKUX 31eMeHToB [1. U.
MeHeneeBa, HMCHOJIB3Ys TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANINY, «IHEPTETHYCCKUC
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMUMHUYECKHUX JJIEMEHTOB U HX
COEIMHEHMH 110 nepuoaam u rpynnam [lepuoaudeckoil cucreMbl XUMHYECKUX ieMeHToB /. M.
Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEPHU30BaTh (OMUCHIBATH) OOINE XUMUICCKIE CBOHCTBA
HEOPraHWYECKUX BEUIECTB PA3IMYHBIX KJIACCOB, MOATBEPKJIATh CYIIECTBOBAHUE N'€HETUYECKOM
CBSA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMHU C IOMOILBIO YpPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIUL;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU [0 Pa3InYHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrouiux BEIIECTB, TEIUIOBOMY 3((deKTy peakiuu,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, Y4aCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPaBHEHUs PEAKUUN pa3IMYHBIX THIIOB, OJHBIE
U COKpAallEHHbIE YPaBHEHUS peaklUii MOHHOIO OOMEHa, yUWThIBasl YCIOBHS, MPU KOTOPHIX 3TU
peaKuuy UAyT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH pEAaKLUH, MOATBEP)KAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaThb ONBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHMUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHM OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3ianyuHbIX (DAKTOPOB; XapaKkTep CMEIICeHHMs XWMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bozneiicteus (mpunuun Jle Hlarense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKaII[Ie B OCHOBE
IPOMBIIIJICHHOTO TOJY4YE€HUSI CEpHOM KHCIOTHI, aMMHUaka, a Takxke C()OpPMUPOBAHHOCTh
IpeJCcTaBlIeHUH 00 OOIIMX HAyYHBIX HMPHUHIMIIAX M KOJOTHYECKHX MPOoOIeMax XMMHYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCIEHUS C KCIOIb30BAHUEM TOHSATHUS
«MaccoBasi JI0Js BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHWH Ta30B MPU XHUMHYECKHX
peaxIusix, Macchl BellecTBa WK 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, TETUIOBOTO 3¢ (eKTa peakiiuu Ha OCHOBE
3aKOHOB COXPAaHEHUS MACChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPTHUH;

c(OPMHPOBAHHOCTh YMEHHUI COOJIOAATH MpaBHUiIa TMOJIb30BAHUS XUMHUYECKON MOCYJIOU U
1abopaTOPHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia OOpaIEHUs C BEIIECTBAMUA B COOTBETCTBHUU C
MHCTPYKLHUSMH 110 BBIITOJHEHHUIO JTA00PATOPHBIX XUMHUECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBIMOJHATE XUMHUYECKUN HKCHEPUMEHT
(paznokeHue nepokcHaa BOAOPOAA B NPUCYTCTBUM KaTalW3aTopa, ONPEIEIIEHUE CpPEJbl



pPacTBOPOB BEUIECTB C IMOMOIIBIO YHHBEPCATHLHOTO HHIUKATOPA, BIUSHUE PA3JIMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUU, PEaklMd WOHHOTO OOMEHa, KAa4eCTBEHHBIC pEakluu Ha
cyibdar-, KapOoHAT- U XJOPHI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE IKCIEPUMEHTAIbHBIX
3aaa4 II0 TEMaM «Metamiely U ((HeMeTaHHBI») B COOTBCTCTBHU C IIpaBUJIaMHU TCXHHUKHU
0€30IaCHOCTH MPH OOpAIlIEHUH C BEIIECTBAMH U JIAOOPATOPHBIM 000pYyIOBAaHHEM, TIPEACTABISTh
pe3yabTaThl XUMHYECKOTO S3KCIEpHUMEHTa B (hopMe 3amuCH YpPaBHEHUIH COOTBETCTBYIOIIUX
peakiuii ¥ GOpMyJIMPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB,

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0O HH(POPMALHIO,
MOJTy4aeMYyt0 U3 Pa3HbIX HCTOYHHKOB (CPEICTBAa MACCOBOM KOMMYHHUKAIMH, IHTEpHET U IPYTHX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
NOBEJICHUS B OBITY W TPYIOBOH JEATEIHLHOCTH B LEISIX COXPAHCHUs CBOETO 370POBbs U
OKPYXKAaroIIel MPUPOJIHON Cpe/Ibl, 0CO3HABATh OMACHOCTh BO3JCHCTBHS HA KHBBIC OPTaHU3MBI
OIpENeIEHHBIX BEIECTB, MOHUMast cMbIci mokasateins [1/IK, moscHsTh Ha mpuMepax crocoOb!
YMCHBIICHHUA U MTPEAOTBpALICHUA UX BPECAHOT'O B03[[€I>'ICTBI/I$[ Ha OpraHu3M YCJIOBCKaA,

JUIE OOYYarOIUXCs C OrPAaHUYCHHBIMH BO3MOXHOCTSIMH 370POBbS: YMEHHE PUMEHSThH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHU BCHICCTB U XUMHNYCCKUX ﬂBJIeHHfI;

JUTSL CJICTIBIX U CJIA0OBUISIIUX 00YUYAIOIIUXCSI: YMEHUE HCIIOIB30BaTh PEIbEPHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 1ist 3anucy XuMu4eckux (GOopMyI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Ne KoanyecTBo yacoB DJIEKTPOHHbIE
I /;[ HaumeHoBaHue pa3iesioB U TeM Kontpoabueie  TIpakTiueckue (ungposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecype
Pa3znea 1. TeopeTuyeckne OCHOBbI OPraHUYeCKOH XMMUM
[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOCHHUS OPTAaHUYECKUX CoeTMHEHUN A. M. 3 1
byrneposa
Wroro mo pazneny 3
Paznea 2. Yraesogopoasbl
2.1 [IpenenbHbIC YTIEBOAOPOABI — AJTKAHBI 2
29 HenpenenbHble yraeBOIOPOIbI: ATKEHBI, 5 1
QJIKa/IUEHBI, aJTKUHBI
2.3 ApomaTH4eCcKue yrieBOA0pOIbI 2
24 [TpupoHbIE HCTOYHHUKH YTICBOAOPOAOB M UX 3 1
nepepaboTka
Hroro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs
3.1 Crnuptsl. @eHon 3
39 Anbnernasl. Kap6oHOBBIE KHCTOTHI. 7 1
CrnoxHble 3¢upsl
3.3 VraeBoanl 3
Hroro no pazneny 13
Pasnea 4. Azorcoaeprkaniue OpraHu4ecKue cCoeJUHEeHHUs
4.1 AmuHBL. AMUHOKHCIIOTHI. benku 3 1
Hroro no pazneny 3
Paspnen 5. BeicokoMoJIeKy A pHbIE COeIUHEHUSA
5.1 [Tnactmaccel. Kayayku. Bomokna 2 1
Hroro no pazueny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3




TEMATHYECKOE INTAHUPOBAHMUE

11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB H TeM uudpoBLIe
Ne n/m P Konrposbubie IIpakTHyeckue (1upp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teoperuueckue 0CHOBBI XUMHH
11 Crpoenue atoma u Ilepuonnueckuit 3aKoH 4
' J1. 1. Menneneesa.
1.2 CrpoeHue BemiecTna. 11 1 1
1.3 DJIEKTPOJIUTHYECKAS TUCCOITUAIIUS 4
1.4 XUMUYECKUE PEAKIUU 7 1
Uroro no pazneny 26
Pasnen 2. Heoprannueckasi xumusi
2.1 BelecTBa 1 ux cBOMCTBA. 8 1 1
Wroro mo pazneny 8
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 3 2




ITOYPOYHOE IINTAHUPOBAHMHE 10 KJIACC

Ne
n/n

Tema ypoka

[IpenMet opraHuyeckoil XuMuu, e€
BO3HUKHOBEHHUE, pa3BUTHE U 3HaUeHUE. Teopus
CTPOEHHS OPraHUYEeCKUX coeuHeHuit A. M.
ByTtiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

Bcero

Koaun4yecTBO 4acosB

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTejibHbIE

pecypchl

[IpencraBnenue o KIacCCHPUKAITUN OPTaHUICCKUX
BeniecTB. Homenknarypa (cucremaruyeckas) u
TPUBHUAJIbHBIC HA3BAHUSI OPraHUYECKUX BEIICCTB

BxosmHast KoHTposIbHAs paboTa

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKHH Pl

Mertan u 3Tan — HpOCTGﬁHIH@ npeaACTaBUTCIN
aJIKaHOB

AJIKeHBI: COCTaB U CTPOCHHE, CBOMCTBA

~N oo o1 B~ W

OTUJIeH U NPOMUIEH — MpocTeiine
IIPEACTABUTENN AJIKEHOB

[Tpaktuyeckas padora Ne 1. «Ilomyuenue sTuneHa
Y U3YUYEHUE €r0 CBOMCTB)»

N e

10

Anxanuensl. byramuen-1,3 u meTmiOyramuen-1,3.
[TosrydyeHne CUHTETHYECKOTO KayuyKa U PE3UHBI
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,
TOMOJIOTMUECKUH PsA. ALETHIEH — IPOCTENINI
MPEJICTaBUTENb aJIKUHOB

11

Brraucnenus mo ypaBHEHHIO XUMHYECKOW pEeaKIK1

12

Apenbl: 6eH30J1 U TOJTy0JI. TOKCHYHOCTh apEHOB

13

['eneTndeckas CBS3b yTII€BOJOPOIOB,
MPUHAICKAITUX K Pa3IMYHBIM KJlaccaM




[IpupoaHble HICTOYHUKY YIJIEBOAOPOIOB:

14 MIPUPOIHBIN ra3 U MOMyTHBIC He(TSIHBIC Ta3kl,
HE(PTh U MPOIYKTHI €€ IepepaboTKu
[IpupoaHbIe HCTOUHUKY YTIIEBOOPOIOB:

15 MIPUPOIHBIN ra3 U MOMyTHBIC He(TSIHBIC Ta3bl,
HE(PTh U MPOIYKTHI €€ epepaboTKu

16 KoHnTposnpHas padora 1o pazaeny «YTIeBoI0poabh»

17 [IpenenbHbie 0THOATOMHBIE CITUPTHI: METAHOI U
sTaHoi. BomopoHast cBs3b

18 MHOTr0aTOMHBIE CITUPTHI: TUICHTIIUKOIb H
TIIMIEPUH

19 denou: CTPOCHHE MOJICKYJIBI, dusuveckue u
XHUMHYECKHE CBOWCTBA, IPIMEHEHHE

20 Anpreruasl: GopMabICTH/I U alleTAIbICTUI.
AneroH

21 OHOOCHOBHBIE MTPE/IeIIbHBIC KaPOOHOBBIC
KHCJIOTBI: MypaBbHHAs M YKCYCHAsI

29 HpaKTI/I‘-IveCKaSI pabota Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOW KHUCIIOTBI»

23 CreapuHOBas U OJIEMHOBAsL KUCIOTHI, KaK
NPEICTaBUTENN BBICIINX KAPOOHOBBIX KACIOT

24 Mpina kak COJIH BBICIINX KapOOHOBBIX KHCIIOT, UX
Mo¥oIIIee JIeHCTBHE

o5 CrnosxHble 3(hupbl KaK MPOU3BOIHbBIE KAPOOHOBBIX
KUCIoT. ['uaponus cinoxxHeIx 3¢pupos

26 XKupsr: ruaponus, npuMeHeHne, OnoJoruuecKas
POJIIb JKUPOB

27 VYrneBoabl: cocTas, Kiaccudukanus. Baxneimme
IpeICTaBUTEINN: TII0K03a, (PPYKTO3a, caxapo3a

28 Kpaxman u nemiono3a Kak NpHUpoIHbIE TOJTUMEPHI

29 O606mmenue no pazneny «Kucnopoaconepsxamrue

OpPTaHU4YCCKUC COCTUHCHU S




30 AMUHBI: METHJIAMUH U aHWJIHNH 1
AMUHOKHUCIIOTHI KaK aM(pOTEepHbIC OPraHUYECKUE

31 COEIMHEHMS, NX OMOJIOTHYECKOE 3HAUYECHHE. 1
Ilenrtn bl
Benku kak mpupoIHBIE BEICOKOMOJICKYIISIPHBIE

32 coenuHeHus. [IpakTudeckas padora Ne3. 1
"KaueCTBEHHBIC PEeaKIMK Ha OenKu"

33 Hrorosas koHTpoJsibHAs paboTa 3a 10 kitacc 1
OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJISPHBIX

34 coenuHeHu. OCHOBHBIE METO/IbI CHHTE3a 1
BBICOKOMOJIEKYJIIPHBIX coeauHenui. I linactmaccst,
Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




ITOYPOYHOE IINTAHUPOBAHMUE 11 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

Otkpertue JI.1. MenneneeBsiM
[Tepuoauueckoro 3akoHa. TexHuka
0€30I1aCHOCTH.

Ilepuonuueckas cucrema JI.1. Menaeneena

Crpoenue atoma

[Iepnonnueckuil 3aKOH U CTPOCHHE aTOMa

KoBanenTHas xuMuueckas CBSI3b.

HNonnas xumudeckas CBsI3b

Merannuueckas u BOJOpOaAHAA XUMHUUCCKUC
CBsA3U

N R

© 0 N o o BN

Tursr KPHUCTATINIMYCCKUX PEIICTOK

YucTele BemecTBa U CMECH

S =
(N =)

Pemenue 3agau

Jucnepcusie cucteMbl. CocTaB BELIECTBA U
cMeceH.

12

13

14

[IpakTnueckas padora Nel. [Tonydenue,
coOMpaHHe U Paclio3HaBaHUE Ta30B.
[ToBTOpenue u 06o6menne TeM: «CTpoeHne
atoMa» 1 «CTpoeHue BEIIeCTBa

KonrtponsHas pabora Nel o remam:
«CTpoeHue aroMa U BEeIECTBa»

15
16

AHanu3 KOHTPOJIbHOM paboTel. PaboTa Hax
OILTMOKAMHU.

PaCTBOpH. 3J'ICKTpOJ'II/ITLI N HCOJICKTPOJIUTHI.




KucaoTel 1 OCHOBaHHUS B CBETE TCOpHUU

17 1
JIEKTPOIUTUYECKOHN TUCCOIMALuU

18 Counu B cBeTE TEOPUH IEKTPOIUTHUECKON 1
JUCCOLMAIIUI

19 IMupponus

20 Knaccudukanmss XuMHUUECKUX peaKIii

21 CkopocTtb xumMHueckoil peakunu. Karanus 1

22 Xumnueckoe paBHoBecue. OOpaTuMOCTh 1
XUMHYECKUX PEAKIUi

23 OKHUCINTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1

24 Onexrponu3. [loBTOpeHne TeMsl: 1
«XUMHYECKHE PEAKLIHI

o5 KonTponbhas padorta Ne2 o teme: 1
«XUMHUYECKUE PeaKIm».

26 Amnanu3 KOHTpoJbHOI paboTbl. PaboTta Haj 1
OLIMOKaMH.

27 OO01ue cBoiicTBa METAIJIOB U HEMETAITIOB. 1
Koppo3us meTasmios.

8 Kucnotsl, o0CHOBaHMSI U COJTM HEOPTaHUYECKUE 1
U OpraHUYecKHe.

30 HToroBast KOHTpOJIbHAs paboTa. 1

31 AHanu3 KOHTPOJIbHOM paboTel. Pabota Hax 1
orOKaMu.
ITpakTuyeckas pabora Ne 2. Pemenue

32 IKCIIEPUMEHTATBHBIX 33124 Ha 1
UACHTU(DUKAIIMIO OPTaHUYECKHUX U
HEOPTaHUYECKUX COCTMHEHUH.

33 XuMUs ¥ OBCEIHEBHAS )KU3HD YEJIOBEKA 1

34 O6o06maromuit ypok 3a Kypc xumuu 11 xmacca.

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




[Tpunoxenue 1
Bxoanasi konTposabHas padora 10 kiace
Bapuanr 1.
Yacre I

‘HpI/I BBITIOJIHCHUH 3aJJaHuH ¢ BEIOOpOM oTBeTa 3Toi yactu 1 — 10) BeIOepuTe O1H NpaBUIbHBIA OTBET

1. BOJBIIMHCTBO XUMHYECKHUX CBSI3eH 0 MOJIEKYJIaX OPraHUYeCKUX COeUHEeHHUII:
1) MOHHBIE  2) KOBaJICHTHbIE  3) MeTayulMueckue 4) BOJOPOJHBIC

2. Kakoe u3 nosoxxennii reopun A.M. Byt/iepoBa 00bsicHsIeT pa3jinuMe B peaKUUsIX COeIMHeHN 0IMHAKOBOI0 COCTABA:
2CH3-CH>-O-H + 2Na — 2 CH3-CH2-O-Na + H»
CH3-O-CHs + Na  peaknus He uaeT
1) ATOMBI B MOJIEKYJIaX COEAMHEHBI IPYT C IPYIOM B ONPEACICHHON I10CJIE0BATEIbHOCTH COIJIACHO UX BaJICHTHOCTH.
2) XMMHYECKOE CTPOCHUE MOKHO YCTaHABIMBATh XUMUYECKHUMH METOJAMU.
3) Ilo cBolicTBaM JaHHOIO BELIECTBA MOKHO ONPEACIUTh CTPOCHHUE €r0 MOJIEKYII, & II0 CTPOEHUIO MOJIEKYJI - IPEJCKA3aTh CBOMCTBA.
4) ATOMBI U TPYIIIBI aTOMOB B MOJIEKYJIE OKa3bIBAIOT JAPYT Ha JIpyra B3aMMHOE BIIUSHUE.

3. [IpocTpaHcTBeHHbIE H30MePbI OTIMYAIOTCS

1) CTPOEHUEM YTJIEPOJHBIX CKEJIETOB

2) Ka4eCTBEHHBIM COCTaBOM

3) MOJIO’KEHHE KPaTHOM CBA3H

4) pa3HbIM IOJIOKEHUEM 3aMECTUTENEH OTHOCUTENBHO cBsizu C=C

4. Peaknus, ypaBuenue koropoii 2C2Hs0H + 2Na — 2C2HsONa + H21 + Q , oTHOCHTCS K peakuusimM

1) 9K30TEPMUYECKUM, HEOOPAaTUMBIM 2) BHAOTEPMUYECKUM, HEOOPATUMBIM
3) 3K30TEpMUYECKUM, OOpPaTUMBIM 4) sHAOTEPMUYECKUM, OOPATUMBIM
Yacrs 11

‘ [Ipu BRINOJIHEHUY 3aJaHUM ATOM YacCTH JAWTE Pa3BEPHYTHIM OTBET

Jns BemecTBa, hopmyna kotoporo CHsz - CH2 — CHz2 — CHz — |CH - CHs

CHs
COCTaBbTE CTPYKTYPHBIE (POPMYJIBI OJTHOTO TOMOJIOTA M OJTHOTO U30Mepa.



KonTposabHasi padora no pasaeiy «YrjaeBoaopoabh)

Bapuanr 1.
Yactb A. TecToBble 3a1aHUs ¢ BBIDOPOM OTBETA.
1. (3 6amna). Obmas hopmMyIia aTKaHOB:
A. CnhHon+2 b. CnHon B. CnH2n2 I'. ChH2n6
2. (3 6aima) Haszeanwme yrieBomopoaa, hopmyia kotoporo CHs-CHz-CHz-CHz o cuctemaruueckoil HOMEHKIAType:
A. OyTuH-2 b. 6yten-1 B. H.-OyTan I'. 6yTun-1
3. (3 6anmma) Bemectsa, hopmyibl kotopeix CsHe u CoHo siBistroTcst:
A.romonoramu  b. mzomepamu B. onHuM u TeMm ke BemecTBOM . BemiecTBaMH pa3HbIX KJIAcCOB
4. (3 6anna) Ilocneayrommm roMoJIOrOM MPOTIEHA SIBISETCS:
A. Oytan b. 6yren-1 B. aten I'. 6ytun-1
5. (3 6amta) Xumuueckas CBsI3b MEXIy aTOMaMH yriepoja B MOJICKYJIe dTeHa:
A. oauHapHas b. momyrophHas B. nBoiinas I'. Tpotinas
6. (3 6amuta) BemecTBo, i1 KOTOPOTO XapaKTepHa PEAKIUS MTOTUMEPHU3ALIUHN:
A. antetiieH b. meran B. mpoman I'.6yranuen-1,3
7. (3 6amra) IIpoxyKT peakiuu 3TeHa ¢ BOAOPOIOM:
A. yTan b. sTtunen B. nomisTunen I'. attetnnen
8. (3 6aa) BemectBoM X B 1IeTIOYKe MIPEBpaIICeHT MeTaH— X —0€H30J1 SIBISETCS:
A.31aH b. aueruiien B. xnopmeran I'. oTunen
9. (3 6amta) dpakius NPOAYKTOB HEPTENEPETOHKU C HAUMEHBIIIEH TeMIepaTypoi KUTICHUSI:
A. nurpouH b xepocun B. 6eH3un I'. tu3enbHOE TOIUIMBO

10. (3 6anna) [IpupoaHslil ra3 — 3T0 CMECh:

A. mpenienbHbIX YTIJIEBOIOPOIOB U HEOPTaHMUECKUX r'a30B. b. HenmpeaenbHbIX YIIeBOAOPOAOB M HEOPIraHUYECKUX ra30B

B. apoMaTudeckux yrieBo10poioB I'. mpenenbHBIX U HEMpPeEIbHBIX YIIIEBOJI0POIOB
Yacts b. 3apanns co cBOOOIHBIM OTBETOM.
11. (7 6annmoB) K aBromoOuIbHOMY O€H3MHY A00ABUIIM BOJHBIA PacTBOP MEpMaHraHaTa Kajlus U MOJYYEHHYIO CMECh XOPOIIO MepeMelIaiim.
OO0mbsacHUTE, OYAYT JIM MIPOUCXOIUTH KaKkue- MO0 u3MeHeHHs U nodyeMy? MO>KHO JIM clieNaTh BBIBOJ O KayecTBe OEH3MHA Ha OCHOBAaHHM TOTO
JKCIIEpUMEHTa?
12. (7 6annos) s erectsa, popmyia koroporo CHz-CH2-CH-CHs  nanmmmre dpopmyity

CHs

OJTHOT'O U30Mepa U OJJHOTO romosiora. M Bce popmyIibl Ha30BUTE.

13. (6 63.J'IJ'IOB) Hanummre YpaBHCHUA XUMHUYCCKUX peaKI.IHfI, C MOMOIIBIO KOTOPBIX MOKHO OCYHICCTBUTD CIICAYIOINHEC TPCBPALICHUA:
1 2
9TaH — — 3TUJICH——>IIOJIMOTHIICH



HTorosasi kKoOHTpOJIBLHAsA padoTa 3a Kypc 10 kiaacca.
Bapmuanr 1
Yactb A. K kaxcoomy 3a0anuto uacmu A 0anvl HECKOJIbKO 0mMeEemos, u3 KOmopuvix moJibko 00un eephustii. Boioepume sepnvwiit, no Bawemy
MHEHU0, omeem.
Al. (I 6bann) O6mas popMyna aJTKaHOB:
1. CnHZn 2) CnH2n+ 2
3. CnHan -2 4) CnH2n-6
A2. (1 6ann) BemectBa, umeromue Gopmynsl CHs — O — CH3z u CH3 — CH2 — OH sBrnsitotes
1) romosnoramu; 2) u30MepamMu;  3) MOJUMEpPAMH; 4) menTuIaMH.
A3. (16ann) AueTnineH NpuHAAICKUT K TOMOJIOTUIECKOMY PAIY:
1) ankaHoB; 2) ankuHOB;, 3) apeHOB; 4) aJIKCHOB
A4. (1 6ann) Peakiyu, B X07€ KOTOPBIX OT MOJIEKYJIbI BEIIECTBA OTILICIUISETCS BOA, HA3bIBAIOT PEAKIIMSIMU:
1.  [Jerunparauuu 2.  JleranoreHupoBaHHs
3. JleruaporaaoreHupOBaHUs 4.  JlermapupoBaHus
AS. (1 6ann) KonnyecTBo aTOMOB BOJIOPOJa B LIUKJIOT€KCAHE:
1)8; 2)10; 3)12; 4)14.
A6. (I 6ann) Peakius cpenbl B BOAHOM PACTBOPE YKCYCHOU KUCIIOTHI: 1)
HelTpanbHas; 2) kucias; 3) coieHas, 4) meiaoyHasl.
AT7. (1 6bann) YkcycHasi KUCIIOTa_He 86CHIYnAent BO B3aUMOJICHCTBUE C BEIIECTBOM

1) oxcua kanpLus 3) menp
2) MeTaHoJ 4) numiesas coja
AS8. (1 6ann) IIpoayKTOM ruipaTalluy STUIIEHA SIBISAETCS:
1) crupr; 2) kucnota;  3) anbAerun; 4) ankaH

A9. (1 6ann). TlonunponuiieH NOTyYaroT U3 BelIecTBa, (opMyia KOTOPOTO

1) CH2=CHz; 2)CHa CH; 3)CHs-CHz2-CHs; 4) CH2=CH - CHa.
A10. (1 6ann ) K 410BUTHIM BelIeCTBAM OTHOCUTCSI:

1) metanon; 2)oatanon; 3) mpomaHon; 4) OyTaHOIL

Yacrs B.
1. (2 6annra). YcTaHOBUTH COOTBETCTBHE:
eeuiecmeo Haxoxcoenue 8 npupooe
1) I'mroko3a a) B COKE CaxapHOM CBEKJIbI
2) Kpaxman 0) B 3epHE
3) Caxapo3sa B) B BUHOTPAJIHOM caxape

4) Henmonosa T) B IpEBECHHE



2. (2 6anna). YCcTaHOBUTE COOTBETCTBUE MEXKIY PEarcHTaMHu M THIIOM PEaKIIHH.

Peazenmui Tun peaxkuyuu
1) CoHa+ 02 — a) 3aMelleHne

2) CHs— 0) OKHuCIICHUE

3) CH3COOH +KOH — B) IPHCOCINHCHHE
4) CH4+Clz — r) oOMeHa

1) pa3JIOKeHNE
3. (2 6anna) YcTaHOBUTE COOTBETCTBUE MEX/Iy Ha3BaHUEM BEILIECTBA U €0 (HOPMYIIOH.

Hazeanue sewgecmea Dopmyna
1) anerunen a) CHs- CHs
2) METaHOJI 6) CHs- OH
3) mpormaHoBas KHCIOTa B) CH=CH
4) aTaH r) CHs- CH2- COH

n) CH3 -CH2-COOH
Yacrb C. 3adanus co c60000HbIM 0omeemom
1. (3 6anna). O6BEM YIIEKUCTOTO Ta3a, KOTOPBIM 00pa3oBaics B pe3ysibrare cxkuranus 10 i aneTuiena, paBeH
2. (4 6anna). HanumumTe ypaBHEHHS XUMUYECKUX PEAKIIHi, C TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTD MPEBPALICHUS:
CH; — CH; — CeHs— xnopoen3zon. JlaiiTe Ha3BaHUs BEIIECTBAM.



Kpurepuu oneHuBanust

BxoaHasi KOHTPoOJILHAs padoTa
3amanus yactu 1. NeNel-4 onenuBaroTcst Kaxaoe B 2 0ania, 4acTh 2 — 3ajanue 1 oreHuBaercs B 4 6ania.
MaxkcuMallbHOe KOJIMYeCTBO 0amioB 12.
[TpumepHas mkana nepeBoja B MATHOALTEHYIO CHCTEMY OIEHKHU:
0 -5 0atoB - «2» 6- 8 baymtoB — «3»
9- 10 6ayu1oB — «4» 11-12 GamnoB - «5»

KounTpoJsbHas padoTa mo pasaeiny «YrjieBoaopoabn»
KontponbHas padoTa ornenuBaercs B 50 0amioB. BelmolHeHHEe KaXI0T0 3aJaHus 4acTd 1 TecTa oleHuBaeTcs 3 Oautamu. 3aJaHuil 2 4acTH -
OIICHHUBAIOTCS ITOIIATOBO.
[TpumepHas 1Ikasa nepeBoja B MATHOALTBHYIO CHCTEMY OLICHKH:
0 — 25 6amioB - «2» 26- 35 0amioB — «3»
36- 43 0amnoB — «4» 44-50 6aoB - «5»

Hrorosas koHTpoJbHaAsA padoTa 3a kypc 10 Kiacca.
Hrorosas koHTpoJbHas paboTa olieHHBaeTcs B 23 6aisa. BeimonHeHne kaxxoro 3ajaHus yacTu A oneHuBaeTcs B 1 6ai, 3ajaHus yacTu
b n C oneHuBaroTCs nomaroso.
[TpumepHas 1ikana nepeBoja B NATHOAIIIbHYIO CUCTEMY OLIEHKHU:
0—11 6amnoB - «2» 12 - 16 6amnoB — «3»
17 - 20 6annoB — «4» 21-23 0amna - «5



[Tpunoxenue 2

KonTposbHO-u3MepuTebHble MaTepuaJbl 11 Kiacc.

Paznen «®opMbl 1 cpeicTBa KOHTPOJISH COAEPIKAT ABE KOHTPOJIbHBIE paboTsl o TeMaM: «Ctpoenue atoMay u «CTpoeHHE BEIIECTBAY,
«Xumuueckue peakuuny. Bee npeanaraemplie pabOThI COCTOAT U3 TPEX YACTEH U ABIAIOTCS KOMOMHUPOBAHHBIMH. Y UUTEIb MOKET UCIIOJIb30BATh
TOJIBKO OJIHY 4acTb paboTsl. 3aganus yactu C MOTYT OBITH MCHOJB30BAHbI MOJHOCTHIO WJIM B BHJIE OTIENbHBIX 33aJaHHN MPH COCTABICHUH
TEMaTHYECKUX MHAMBUAYAIbHBIX KapTOUEK JUISl YUalUXCs, a TaKXkKe JJIS MPOBEPKU U 3aKPEIUICHUs] 3HAHUN Ha OTIENIbHBIX dTarnax ypoka U B
KaueCTBE JIOMAIIIHETO 3a/IaHusl.

Kontpoabsnas padora Nel mo pasgeny «CTpoeHne aroMa U BellecTBa»
BAPHUAHT 1
YACTB A
Ilpu eévinonnenuu 3a0anuii Imoit yacmu (A1- A13) evidepume moabKo 00UH U3 4emubIPEX NPEOIOHCEHHBIX 6APUAHINOE OmEema.
A 1. Ykasicume nHomep nepuooda u zpynnut, 6 KOMopwlxX PACnOI0HCEH KPEeMHUL
DIV 2LV 3)V, 1 4) I, 1
A 2.00uee Koruvecmeo 31eKMPOHOE 8 AMOME X10pa
1)8 2)7 3)35 4) 17
A 3.3apao adpa amoma mazHua u €20 OMHOCUMETbHAA AMOMHAA MACCA:
1) +39;122) +12;243) 24; +194) 2; + 24 + 12; 24
A4. Hememannuueckue ceoiicmea y 31emenmos A zpynn ycunugaromcsa

1) cneBa HampaBo | B TPYIIAX CBEPXY BHU3 2) crpaBa HaJIeBO U B IpylIax CBEpXy BHHU3
3) cmpaBa HaJIeBO U B IPYIIIAaxX CHU3Y BBEPX 4) creBa HaMpaBo U B TPyNIax CHU3Y BBEPX
AS5. B kKakom pady xumuuecKkue 31eMeHmul PACnO10XHCEHbl 8 ROPAOKE 03DACMAHUA UX AMOMHO20 paduyca?
1) Na, Mg, Al, Si 2) Li,Be, B, C 3)P, S, Cl, Ar 4)F,O,N,C
A6. Yucno neiimponos 6 adpe amoma *°K pagno
1) 19 2) 20 3) 39 4) 58
A7. B kakom pady Haxooamcs moabKo HeMemanil:
1) S, 0, N, Mg 2)N,O,F, H 3) Fe, Cu, Na, H 4) Na, K, Cu, Ca
A8. B kakom pady 3anucanut ghopmynvt éeuyecne moavKo ¢ KOBAJIEHMHOU NOJIAPHOU C8:A3b10?
1) Cl2, NHs, HCI 2) HBr, NO, Br» 3) H2S, H20, Sg 4) HI, H20, PH3
A9. Kpucmannuueckyro cmpykmypy, H000OHYI0 CIMPYKmYpe aimasa, umeem
1) kpemuesem SiO2 2) okcun Hatpust Na;O 3) okeup yraepona (II) CO  4) Gensiit pocdop Pa

AI0. Kakue u3 ymeepitcoenuii o ouccoyuauuu 0CHOGAHUIL 8 600OHBIX PACMEOPAX 6epHbL?
A. Ocnosanus 6 600e Ouccoyuupyrom Ha Kamuonvt memanna (uau noooonsvtit um kamuon NH4*) u cudpoxcuo anuonvt OH ~.
b. Hukaxux opyzux anuonos, kpome OH~, ocnosanus ne oopasyrom.



1) BepHO TONBKO A 2) BEpHO TOJIBKO b 3) BepHBI 00a yTBEPKICHUS 4) 06a yTBEepKACHUS HEBEPHBI
All. Kakas u3z npugedeHHbIX peaKyuil He OMHOCUNCA K PeAKUUAM UOHHO20 0Omena?

1) Ba(NO3)2 + Na2SO4 = BaSO4 + 2NaNOs3

2) KOH + HCI = KCI + H20

3) 2KMnO4 = KoMnO4 + MnO; + O3

4) Li;SO3z + 2HNO3 = 2LINO3 + H20 + SO
AI2. Tonvko okuciumenvHvle c0ICMEa NPosasiem

1) cynbdun HaTpus 2) cepa 3) cepHas kuciaora 4) cynbpuT KaIus

A13. Ha cmewenue xumuueckozo pagnosecus ¢ cucmeme N2 + 3H, == 2NH3 + Q

He oKa3vleaem GIUAHUA

1) noHWXeHHe TeMIIepaTypbl 2) MOBBIIIEHHE AaBJICHUS 3) yAaleHHe aMMHUaKa U3 30HbI PEaKIuH 4) mpuMeHeHUe KaTaiau3aTopa
YACTh b

Omeemonm K 3a0anuam wacmu b aenaemca navop yugp unu yucino

B 3a0anunax b1-b4 na ycmanoenenue coomeemcmeus K Kaxcoou nO3uyuu nepeo2o cmoaoya noobdepume coomeemcmeyouiyio No3uyuo
emopozo. (L{ugpvl 6 omeeme mozym noemopamaucs).

b1. Ycmanoeume coomeemcmeue meincoy Ha36anuem Xumuueckozo cOeOUHeHUs U 6UOOM C6A3U AMOMOE 6 INOM COeOUHEHUU.
HA3BAHUME COEJJMHEHUSA

A) nuHK b) azor B) ammuak  T') xjopua kanbius
BUJ CBsI3U
1) vonnast  2) MeTayutMueckass  3) KOBaJCHTHas MOJsipHass ~ 4) KOBaJIeHTHAs HEMOJISIpHAst
b2. 50 2 caxapa pacmeopunu ¢ 100 2 600v1. Maccosas d0ona caxapa 6 nonyyeHHom pacmeope pasna ___ %. (Omeem 3anuwiume c

MOYHOCMbIO 00 UenblX).
b3. Yemanoeume coomeemcmeue medxcoy ypasHeHuem peakuyuu u 6euiecmeom-oKucaumesiem, yuacmeyrouium 6 OaHHol peaxkyuiu.

YPABHEHHUE PEAKIINU
A) 2NO + 2H2 = N2 + 2H20 b) 2NHz + 2Na = 2NaNH: + H>
B) Hz + 2Na = 2NaH I') 4NHs + 6NO = 5Nz + 6H.0
OKUCJIUTEJb
1) H2 2) NO 3) N2 4) NHs
b4. Yemanosume coomeemcmeue mexicoy convio u peakyueil cpeovl 8 ee 600HOM PAcmeope.
COJIb
A) Hutpat Oapus b) xmopun sxenesa (1) B) cynedar ammonus I') anerar kanus
PEAKIINSA CPEJbI

1) kucnas 2) HelTpambHas 3) menoynas



YACTD C.
( OTBeT 3anUIIUTE € MOJHBIM 00bSICHEHHEM)

Yro TaKoe CKOPOCTh XMMHYECKOH PEAKIHH, OT KAKHX (hakTOpOB OHA 3aBUCHUT, MpUBeaAUTe MpUuMepsbl U3 xku3uu ( IPUPOJHBIX
SIBJIEHUU, BBITA JIIOJAEU, MTPOMBIINJIEHHOCTRN).

KonTtpoubnas padora Ne2 «XuMunueckne peaxkiumn»
Bapuant Nel

IIpu BoimosiHeHun 3agannii A1-A10 U3 npeasioKeHHbIX BADUAHTOB 0TBETOB BbIOEpPUTE TOT, KOTOPBIi
BbI CUMTAeTe NPAaBHJIbHBIM. 2 0a/li1a 32 KaXkK/10€¢ BEPHO BHINIOJIHEHHOE 3a/I1aHHe.
Al. XapakTepucTHKa peaKkiuu, ypaBHenue koropoii 4Fe + 6H20 + 302 —4Fe(OH)s:
1) Coenunenus, OBP 2) 3ameuenuss OBP 3) O6mena ne OBP 4) Paznoxenus OBP
A2. Kakas macca yrisi BCTynaeT B peakiuio, TepMoxumMmuyeckoe ypapuenue koropoii C+Q0z2 = CO2 + 402 k/[:k, eciiu npu 3Tom
BbIAenJI0ch 1608 k/[’k TenaoThI?
1)4,8r 2)48 3)120r 4)240r

CHj

AlCI |
. CHz—CHy—CH,—CH; ——» CHz—CH—CH,
A3. Xumuyeckas peakiusi, ypaBHeHUe KOTOPOii:

1) deruapupoBanus 2) U3omepusanuun 3) [onumepuszanuu 3) [Ipucoenunenus

A4. OxucauTe b B peaKI[iM CHHTE3a aMMHUaKa, ypaBHeHue koTopoii N2 + 3H2 = 2NH3 + Q

1) N° 2) H° 3) H*' 4) N3

AS. IIpu noBbimennu Temmneparypsl Ha 30 °C (TemnepatypHbIii KO3()GUIHEHT paBeH 3) CKOPOCTh YBeIHYHTCS

1) B3 pasa 2) B9 pa3 3) B 27 pa3 4) B 81 pa3

A6. DakTOpbI, NO3BOJIAIOIINE CMECTUTH XUMHUYeCKOe paBHOBecHe, 151 peakuuu CaO(1)+CO2(r)«>CaCOs3(1)+Q, B cTOpOHY NPOAYKTOB
peaKuuu:

1) IToBbllIeHHE TEMIIEPATYPBI U IOHM)KEHUE JTABICHUS 2) IlonmxeHue TeMnepaTypsl U JaBJIEHUS
3) IloHnkeHue TeMiiepatypsl U MOBBIIIEHUE AaBJICHUS 4) I1oBbIlLIEHHE TEMIIEPATYPHI U TaBICHUS
A7. lllesrounHy10 cpeny MMeeT BOAHBINH PacTBOP COJIH, (POPMYJIa KOTOPOIi:

1) AICl3 2) KNOs 3) K2CO3 4) FeCls

A8. HanboJiee cHJIBLHOM KHUCJIOTON M3 NePe4YrCICHHBIX SABJISACTC:

1) H2CO3 2) H3POg4 3) H2SO04 4) H.SO3

A9. Ocagok odpa3syercsi IpH B3aNMOACCTBUH XJIOPHIA KAJIUA C:

1) AgNOs 2) NaOH 3) H2SO4 4) NaCl

A10. I'mapon3y He MOABEPraercs:
1) ZnSO4 2) Ba(NO3) 3) Na.S 4) NH4ClI



B 3apanusx B1-B3 ycranoBute coorBercTBHe. OTBET 3allUIIUTE B BU/E NMOCJIe10BATEIbHOCTH HM(PP. 4 0a/1a 3a BEepHO
BbINIOJIHEHHOE 3a]aHue.

B1. YcranoBure coorBercTBUe Mexay cxemoit OBP u ko3 gpuunentom nepen ¢gopmysioii BOCCTAHOBHTEJIA:

CXEMA PEAKIINU KOSOOUIUEHT
A) NHz + CuO =Cu + N2 + H.0 1)2
B) NHz + O2 = NO + H.0 2)6
B) HNO3 + Cu = Cu(NO3)2 + NO2 + H20 3)4
I') Li + N2 =LsN 4) 1
A b B I

B2. YcTaHOBHTE COOTBETCTBHE MEKIY COJIbIO I peaKiueid cpeabl pacTBopa

COJIb CPEJA PACTBOPA
A) NH4NO3 1) Kucnas
b) K2SO4 2) Hlenounas
B) CaS 3) HeiitpanbHas
I') Bal2
A b B I

B3. YcranoBuTe COOTBETCTBHE MEKAY HA3BAHMEM COJIM M OTHOLLICHUEM ee K TMAPOJIu3Y:

COJIb OTHOUWEHMUE K THAPOJIN3Y
A) AI(NO3)3 1) THAPOIIU3 IO KATHOHY
b) Na2S04 2) TUAPOIIU3 TIO AHUOHY
B) K2SO3 3) ruApoaN3 MO KaTHOHY ¥ AaHUOHY
I') (NH4)2CO3 4) THIPOIU3Y HE TOIBEpPraeTCs
A b B r

\ s 3ananus C1 paiiTe noJIHbIH pa3BepHYThIN OTBeET.

C1(3 6anna). Mcnonb3ys MeTof 3J€KTPOHHOT0 OanaHca, COCTaBbTE YpPaBHEHUE PEAKIINU:
Kl + H2SOs — I + H2S + K2SO4 + H20

Onpez[eJmTe OKHCIIUTECIIb 1 BOCCTAHOBHUTCIIb.



C2(4 6aama). Berunciure pH pactBopa, B KOTOpoM KoHIeHTparys noHoB OH™ (B Moutb/11) paBHa 1107,

C3 (5 6a.11.1103). Hamumwure YpaBHCHHUA peaKHHﬁ, IIPH IIOMOIIY KOTOPBIX MOAKHO OCYIICCTBUTD CICAYIOLIUEC IIPCBPAILCHUA .
1 2 3
FeCl, «——Fe —» FeCl; —— Fe(OH);

s mepexona 1 cocTaBbTe AJIEKTPOHHBIN OaNaHC, YKaKUTE OKHCIUTENb U BOCCTAHOBUTEI.

HroroBasi KOHTpoOJILHAsI paGoTa Mo xumum 3a kypc 11 kiacca
1 Bapwuanr.
1. DnexTpoHHyI0 KOH(GUTypalHio ns’NP® B OCHOBHOM COCTOSHUM UMEIOT aTOMBI B HOHBI. LIudypbl 3auIImTe B IOPSIKE BO3PACTAHHS.
1. Mg
2. Ne
3.K*
4.B
5.07
6. Fe

2. YcTaHOBHTE COOTBETCTBHE MEXK Ly Ha3BAHHEM BEIICCTBA U KIACCOM HEOPraHUICCKUX COCINHCHHIT, K KOTOPOMY OHO IIPHHAUIC)KHUT.
HA3BAHME BEHIECTBA KJIACC COEAMHEHNN

A) cepHas KucIoTa 1) menous

b) xnopun Harpus 2) OCHOBHBIH OKCHUJ

B) runpoxcun kanus 3) ocHOBaHUE

I') okcun kanbIus 4) am(pOoTepHBI OKCU

5) KHCIIOTHI
6) cpeanue conu
A b B I

3. lns MeTaHa XapaKTEpHBI:

1) peakuus ruApUPOBaHUS

2) TeTpadpudeckas (opMa MOJIEKYJIbI

3) HayIM4Me T- CBSI3U B MOJIEKYJIE

4) sp3-rubpuanzanms opOuTaIel aTomMa yriepoja B MOJIEKyJIe
5) peaknuu ¢ TaIOreHOBOOPOIAMH

6) ropeHue Ha BO3IyXe ‘ ‘ ‘ ‘




4. JluxpomaT HaTpUs MPOPearnpoBal ¢ THIAPOKCHIOM HaTpus. [lomydeHHoe BemecTBO X 00paboTanu CepHON KUCIOTOM, U3 00pa30BaBIIETOCS
pacTBOpa BBIJENINIIM BEIIECTBO Y OpaHkKeBOro 1pera. M3 mpemiokeHHOro mepedHsl BhlOepuTe BemecTBa X U Y, KOTOPbIE COOTBETCTBYIOT
HNPUBEIECHHOMY OIMCAaHUIO.

1) Na2Cr207 2) Na2CrO4 3) NaCrO2 4) Na3[Cr(OH)6] 5) Na2S0O4
3anummre B TaOIUIy HOMEpa BRIOpPaHHBIX BEUIECTB O] COOTBETCTBYIOUIMMHU OYKBaMHU.
X Y

5.CokpalieHHOe HOHHOE ypaBHeHHe peakiuu Ba?" + CO3% = BaCO3 | coOTBETCTBYET B3aMMOIEHCTBHIO:
1) BaCl2(p-p) u CaCO3;

2) BaClI2(p-p) u K2CO3(p-p);

3) Ba(NO3)2(p-p) u CO2;

4) BaSO4 u Na2CO3(p-p)

3anuiuTe ero B MOJIEKYJISIPHOM, TIOJTHOM HOHHOM BUJE, YKAXKHUTE LIBET OCAJIKa.

6. V3 mpeyioxKeHHOTO MePEeYHsI OKCHIOB BHIOEPUTE JBA OKCHU/IA, KOTOPHIE B3aUMOJICHCTBYIOT C BOJIOH.

1) SiO; 2) P20s

3) BaO 4) Al;03 5) CuO

3anumuTe B 10Jie OTBETa HOMepa BEIOPAHHBIX OKCHUJIOB

7. YCTaHOBUTE COOTBETCTBHE MEX/1Y CXEMOW peakllui U N3MEHEHHEM CTEIIeHH OKHUCIIEHUS! BOCCTAHOBUTEISI B 3TON PeakIMU: K KaX /101 o3,
0003Ha4eHHON OYKBOH, MOAOEPUTE COOTBETCTBYIOIIYIO MTO3ULIMIO, 0003HAYEHHYIO U POH.

CXEMA PEAKIIUU N3MEHEHUE CTEITEHU
OKUCJIEHUA
BOCCTAHOBUTEJIA

A)NH3 + MnO2 — N2 + Mn203 + H20 1)-3—->0

b) Zn + KNO3 + KOH + H20 — 2)-1-0

— K2[Zn(OH)4] + NH3 3)0 > +2

B) CaH2 + H2S — CaS + H2 4)0—+4

I S + KOH — K2S + K2S0O3 + H20 5)+2 > +4
6) +4 — +6

3anuiuTe B Ta0IMILy BRIOpaHHbIE UQPHI O COOTBETCTBYIOUIMMH OyKBaMuU
A b B r




8. YcraHoBHTE COOTBETCTBHE MEXKIY (POPMYIIOH CONM M OTHOLICHHEM €€ K THAPOJIH3Y: K KaXI0i Mo3uIy, 0003HAYeHHON OYKBOIA, ondoepuTe
COOTBETCTBYIOIIYIO MMO3UIIHIO, 0003HAUCHHYIO IIH(PPOIA.

OOPMVIJIA COJIAN OTHOIIEHUE K TUAPOJIN3Y

A) MgBr2 1) ruapoaM3yeTCs IO KATHOHY

b) (CH3COO0)2Cu 2) TUAPOTU3YETCS TI0 AHUOHY

B) Fe2(SO4)3 3) ruApONIM3YETCS IO KATHOHY U aHUOHY
I') NaF 4) ruapoau3y He MoABepraeTcs

3anumure B TaOIUIy BEIOpaHHBIC IIUQPHI TTO]T COOTBETCTBYIOUIMMH OYKBAMHU.
A b B I

9. I/ICHOJ-H:Byﬂ MCTO/J 3JICKTPOHHOI'O 6aHcha, COCTAaBbTC YPABHCHUC PCAKIIUU:
K2Cr207 + H2SO4 + SO2 = Cr2(S04)3 + K2SO4 + ...
YKaxute OKHUCJINTCIIb, BOCCTAHOBUTCIIb.

10. PaccuuTaTh Maccy METaJUIMYECKOTO OCaKa, 00pa30BaBIIErocs MU HarpeBaHUU 9,2 r ykcycHoro anpaeruaa u 15,9 r ammuadnoro
2 b b
pactBopa okcuaa cepedpa(l), eciiu MaccoBast 107151 BRIXOa MPOAYKTa cOcTaBmiia 96% 10 CPaBHEHHIO C TEOPETUUECKUA BO3MOKHBIM.

Kpurtepunu onenuBanus

KonTtposbHas padora Nel no pazaeny «CTpoeHHe aTOMA U BelIeCTBA
OueHuBanue:
Yactp A — KaX/Ibpli TpaBUIIbHBIN OTBET 1 Gan
Yacte b— b1,b3,b4 — 2 6anna 6e3 ommoOku. 16amt — 1 ommbka
b2 — 1 6amn
Yactes C — 3 G6ama
MakcuMalbHOE KOJTUYECTBO 0amioB: 23
23-20 6amra (100% - 85%) — «5»
19- 16 Gamna ( 84% - 70%) — «4»
15 -11 Gamna (69% -50%) - «3»
Menee 10 6amtoB (Menee 49%) — «2»



KonTpoabHas padora Ne2 no reme « XMMHYECKHE PeaKIIUID)
OueHuBaHue:
Yacth A — KaIbIi IPaBUIIBHBINA OTBET 2 Oasuia
Uacte B1-B3 no 4 6ama 6e3 ommbku. 3a KaxIyro omuoKy youpaercs o 1 6amry
Yacte C1 — 3 6amna, C2- 4 6auta, C3 — 5 6amios.
MakcuManbHOE KOJTHYECTBO Oamion: 44
44-37 6aios (100% - 85%) — «5»
36- 31 6amtoB ( 84% - 70%) — «4»
30 -22 6amna (69% -50%) - «3»
Menee 22 6amtoB (MeHee 49%) — «2»

Hrorosasi koHTpoJIbHAsI padoTa o XumuM 3a Kypc 11 kiacca

3a mpaBWIbHBIN OTBET Ha KaXkJ0€ U3 3a1anuil 4, 6 craButcs - 1 6an.

3a NOJHBINA MPaBUIBHBIA OTBET B 3aaHusix 1-3, 7-8, craBurcs - 2 6aja; eciiu JOIMyIIeHa oHa ommnoOka — 1 6aur; 3a HeBEepHBINA OTBET
(Oonee omHOM omMOKK) WK ero oTcyTcTBHE — () GaIIoB.

Kpurepuu onieHuBaHus 3a1aHNi € pa3BEPHYTHIM OTBETOM

3a npaBWIbHBIN OTBET Ha KaX<aoe u3 3ananuid 5 u 10 craButcs -3 Oaa.

3a TOJIHBIA OTBET TPH PEIICHUH 3aMaHus 9 cTaBUTCA -4 Oaia: MPaBUIBLHO BBICUUTAHBI CTEIICHW OKHCIICHUS, YKA3aHBI OKUCIIHTEb,
BOCCTaHOBUTENb, OMNpeieseHbl HeIOCTAIOIINE BEIIECTBA, U PacCTaBIeHbI KO (UIIMEHTH B ypaBHEHUHU PEAKIIHH.

Uroro 22 6anna

IlepeBon 6a1sIOB B OLIEHKY

20-22 6amma (100% - 85%) — «5»

15- 19 6amna (84% - 70%) — «4»

11 -14 6anna (69% -50%) - «3»

Menee 10 6amnoB (Menee 49%) — «2»
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