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®denepanbHas pabodas mporpaMma Mo ydeOHOMY MpeaMery «Xumus» (0a30BbIi
ypoBeHb) (mpeameTHas oOnacTtb «EcTecTBeHHO-Hay4yHBIE TIPEAMETHI»)  (manee
COOTBETCTBEHHO — TpoTrpamMmMa 0 XUMHH, XUMHS) BKIIOYACT TOSCHUTEIHHYIO 3aIHCKY,
coJiep)kaHue OOy4YeHWMsI, TUTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS MPOTPAMMBI MO XUMHUH,
TUTAaHUPYEMBIE PE3yNIbTaThl, TEeMAaTHYECKOE TUTAHUPOBAHHUE.

[TosicHuTenpHAs 3amUCKa OTpaKaeT OOIIMe MeNu W 3aJa4d M3yYeHUsS XHUMUH,
XapaKTePUCTHKY TICUXOJIOTUYCCKUX TPEANOChUIOK K €€ W3YYCHHUI0 O0ydYaroluMHUCH,
MECTO B CTPYKType ydeOHOro IjlaHa, a TaKXe IMOAXOABl K OTOOpYy COAep aHWS,
K ONpENCIICHUI0 IUIAHUPYEMBIX pEe3ylIbTaTOB W K CTPYKTYpEe TEMaTHYECKOTO
TUTAHUPOBAHUSL.

ConepxaHnue OO0ydeHUS PACKpbIBa€T COJEp)KAaTEIbHBIE JIMHUM, KOTOPHIC
npeiaraloTcs Juisi 00s3aTeIbHOTO M3YUYEHUSI B KaXKJOM KJIAacCe Ha YPOBHE CPEIIHETrO
oO1ero o0pa3oBaHusl.

[Inanupyemble pe3ysibTaThl OCBOCHHUS MPOTpaMMbl 1O XUMHUU BKJIIOYAIOT
JUYHOCTHBIE, METaNpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpUOJA OOY4YEHHUSI Ha YpOBHE
CpelHero oOmero oOpa3oBaHUs, a TaKXKE MPEIMETHBIC JTOCTHKEHHUS OO0yYaronierocs
3a KaXKJIbI¥ TOJ] O0y4eHHUS.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHHM Ha yYpOBHE CpeAHero ooOiiero oOpa3zoBaHuUs pa3padoTaHa
Ha ocHoBe ®PenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 o0OpazoBaHHH
B Poccuiickoit ®denepanuny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHS (eaepanibHOM
oOpa3zoBaTenbHOM mporpamMmbl cpeaHero oobmiero ooOpaszoBanus (DOII  COO),
MpEACTABICHHbIX B DenepaqbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHAapTe
COO, c¢ yuérom Konuenuuu mpenomaBaHusi Y4eOHOTO mpeaMera «XUMHUSD)
B 0OpasoBarenbHbIX opranu3anusax Poccuiickoit degepannu, peain3yronmx OCHOBHBIC
oOpa3oBarenbHbIE MPOTPAMMBI, M OCHOBHBIX TMOJOKEeHUH «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoii @enepauun Ha nepuon Ao 2025 rona» (Pacnopsixenue
IIpaButennscTtBa P® o1 29.05. 2015 Ne 996 - p.)

OcHOBY MOJAX0JI0B K pa3pab0oTKe MpOrpaMMbl MO XHUMHH, K ONpPEAEIeHUI0 o0mIei
CTpaTeruu oOy4eHMs, BOCIUTAHHUS M Pa3BUTHUS OOYyYarOIIMXCS CPEICTBaMHU y4eOHOIo
npenmera «Xumus» ang  10-11  kmaccoB Ha 0a30BOM  ypOBHE COCTaBWIIM
koHnenrtyanbHbie monoxkeHus DOI'OC COO o B3aMOOOYCIOBICHHOCTH IIEJIEH,
COJep)KaHus, pE3yJbTaTOB OOy4YeHHs] M TpeOOBaHM K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

B cooTBercTBUM ¢ NaHHBIMM TOJOKEHUSMHU IporpaMma Mo XuMuu (0a30BbIi
YPOBEHB) Ha YPOBHE CPEIHETO 00111er0 00pa30BaHUS:

YCTaHABIMBAET 00s3aTeNnbHOE (MHBAPHMAHTHOE) MPEIMETHOE COJEpKaHUeE,
ONpeaENsieT KOJINYECTBEHHbIE U KAUYECTBEHHBIE €r0 XApAaKTEPUCTUKHU HA KaXJIOM 3Tare
U3YYCHUS TMpPEIMETa, MPeayCMaTpUBAeT MPUHIUIBI CTPYKTYPHUPOBAHUS COAEPKAHUS U
pacnpeneneHus ero mno KjiaccaM, OCHOBHBIM pa3zesiaM U TeMaM Kypca;
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NaéT MpUMEPHOE pacipelefieHne Y4eOHBIX YacoB MO TEMAaTUYECKHM pasjieliaMm,
PEKOMEHAYET NPUMEPHYIO TOCIEI0BATEIIBHOCT HM3YYEHHS OTACIBHBIX TEM Kypca
C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU y4eOHOTO mpoIliecca,
BO3PACTHBIX 0cOOeHHOCTeM oOyydaromuxcs 10—11 kimaccos;

NAET METOAMYECKYIO HWHTEPIIPETALMIO LIEJIeM W3YYEHHs] MpEeaMeTa Ha YPOBHE
COBPEMEHHBIX  IPUOPUTETOB B CHUCTEME CpeAHero oobmero oOpa3oBaHUs,
COJIEPKATEIIbHOW XapaKTEpPUCTUKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS OCHOBHOWU
oOpa3oBaTeNnbHON MporpaMMbl  CpelHero ooOmero oOpa3oBaHus  (JIMUHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJOB  Y4eOHO-IIO3HABATEIbHOU
JESTeIbBHOCTH O0Yy4aroulerocsi Mo OCBOEHUIO cojepxkaHus npeamera. llo Bcem
Ha3BaHHBIM TMO3ULMUSAM B IMPOrpaMMe€ IO XHUMHUHU COOJIIOJIEHA MPEEMCTBEHHOCTh
c (¢enepanbHON pabouell IMPOrpaMMoOil OCHOBHOI'O OOIIEro OOpa3oBaHMs 10 XUMHUHU
(mms 8-9 kymaccoB 00pa3oBaTENbHBIX OpraHu3aluil, 0a30BbIi yPOBEHB).

XuMuyeckoe oOpa3oBaHME, MOJIYyYaeMOE€ BBIIYCKHHKaMM OOIIe00pa30BaTeIbHON
OpraHM3allM, SBJISETCS HEOThEMJIEMOM YacThl0 MX 00pa30BaHHOCTH. OHO CIIyXKHT
3aBEPIIAIOIIMM ASTallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE
KJIFOUEBBIX [IEHHOCTEH, MPUCYLIUX LIEJIOCTHOM CUCTEME XMMHUYECKOT0 00pa30BaHus. JTU
LIEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB NPHUPOABI, (DOPMUPOBAHHUS MHUPOBO33PEHUS U
oOuiel KyJbTyphl 4YelIOBEKa, a TaKKe HKOJIOIMYECKd OOOCHOBAHHOI'O OTHOILIEHUS
K CBOEMY 3I0pPOBbI0 U NpUPOJIHOH cpene. Peanmmsyercs xumuueckoe oOpazoBaHUE
o0yyarolmmxcsi Ha ypOBHE CpEIHEro oOmiero oOpa3oBaHUsl CpPEACTBAMU Y4eOHOTO
npeaMeTa «XUMHsD», COAEPKaHUE U TOCTPOEHUE KOTOPOTO ONPENEIEHBI B IIpOrpaMmme
M0 XUMHUHU € YYETOM cnenu(UKUd HayKH XMMHH, €€ 3HaUY€HUs B MO3HAHWU MPUPOIBI U
B MaTepuajbHOM JKM3HM OOIIecTBa, a Takxke ¢ Yy4€ToM OO0mMX wened u
MPUHIIUIIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CPEeIHEro OOIIero
oOpazoBanust B Poccuiickoii ®enepanmu. Tak, Hampumep, npu (GopMUpOBaHUU
coJiepKaHusl mpeaMeTa «XHUMHUsS» YUYTEHbl CIEAYIOIIME MOJOXKEHUs O creuupuke U
3HAYEHUU HAYKU XUMUHU.

XUMHSI KaK DJJIEMEHT CHCTEMbl E€CTECTBEHHBIX HAayK HIpaeT ocoOyl poiib
B COBPEMEHHOW IIMBWIM3ALIUU, B CO3JaHUU HOBOM 0a3bl MaTepuanbHON KyJIbTyphl. OHa
BHOCHUT CBOM BKJIa/l B ((OPMHUPOBAHKE PAIIMOHATIBHOTO HAYYHOTO MBIIIJIEHUS, B CO3/1aHHE
LEJIOCTHOTO TMpPEICTaBICHUs] 00 OKpYXKalolIeM MHpe KaK O €IMHCTBE NPUPOIbI U
YyesoBeKa, KOTopoe (opMUpYeTCs B XMMHHM Ha OCHOBE MOHHMMAHHUS BEIECTBEHHOIO
COCTaBa OKPY>KaIOIIIETO MUPa, OCO3ZHAHMS B3aUMOCBSI3H MEXIY CTPOCHHEM BEILECTB, UX
CBOMCTBaMH U BO3MOKHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3auMOAEUCTBYSI C JPYTrMMHU €CTECTBEHHBIMM HAayKamMH, XUMHUS cTaja
HEOTHEMJIEMOM YacThI0O MHUPOBOW KYyJIbTYpPbI, HEOOXOJHWMBIM YCIOBHUEM YCIEUIHOTO
TpyJa W OKU3HM Kaxjaoro ujeHa oOmiectBa. CoBpeMeHHass XUMHS KaK Hayka
co3ujaTeNbHasl, Kak HayKa BHICOKMX TEXHOJOTHUI HAMpaBJIEHA HA pElIEHUE TII00aIbHBIX
po0JIeM yCTOMYNBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, YJHEPTETUIECKOM, TTUIIICBOM,
HKOJIOTUYECKOMN 0€30MaCHOCTH U OXPaHbl 310POBbSI.
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B cooTBeTCTBUU € 00IIMMHU LEISIMU U IPUHIIMITAMH CPEHETO 00IIero 00pa3oBaHus
comepkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BBI YpPOBEHb H3yYCHHS)
OPHEHTHUPOBAHO TPEUMYIIECTBEHHO Ha OOIICKYJIBTYPHYIO MOATOTOBKY OOyYaronuxcs,
HEOOXOUMYIO WM ISl BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCHEIIHOTO
BKJIFOYCHHUS B JKM3Hb COILIMyMa, MPOJIOJDKEHUS OOpa30BaHUS B Pa3IMYHBIX O0JIACTSX,
HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMHUEM.

CocTaBsOMUMHU TTpeAMeTa « XUMUS» ABISIIOTCS 0a30BbIe Kypchl — «Oprannyeckast
xumus» 1 «O0IIast U HeOpraHuYecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHUW MO HEOPraHHYECKOU
XUMUU (C BKIIOUYEHHEM 3HAHMM U3 OOmed XUMHHM) M OPraHUYeCKOW XHUMHH.
@opMUpOBaHUE JAHHOW CHUCTEMBbl 3HAHUW MPU H3YYEHHH MpeaMeTa O00ecrneyruBaeT
BO3MOXHOCTh PACCMOTPEHHSI BCETO MHOTO00Opa3us BEIIECTB HA OCHOBE OOIIMUX MOHSATHUH,
3aKOHOB U TEOPUI XUMUMU.

Crpyktypa coaepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuvecKkas XuMus» chopMUpOBaHa B MPOTpaMMe M0 XUMHUH Ha OCHOBE CUCTEMHOTO
MoAXo/Ja K U3YYEHUIO YyuyeOHOro Marepuaia U OOYyCIIOBJIEHA HMCTOPUYECKHU
000CHOBAHHBIM Pa3BUTHEM 3HAHWUU Ha OMpPENEIEHHBIX TEOPETUUYECKUX YpPOBHsX. Tak,
B Kypc€ OpPraHMYECKOW XMMHH BEIIECTBA pacCMATPUBAIOTCSA HAa YPOBHE KIACCUYECKOU
TEOPUU CTPOCHUS OPTAaHUYECKUX COCAUHEHUM, a TAKKE HA YPOBHE CTEPEOXUMHUUECKUX U
AIIEKTPOHHBIX MPEJCTABICHUI O CTPOCHUH BenlecTB. CBefieHUsI 00 U3ydaeMbIX B Kypce
BEIIIECTBAX JIAIOTCS B PA3BUTUU — OT YTJIEBOJOPOJOB JIO CIIOKHBIX OHMOJIOTHYECKU
AKTUBHBIX COCIMHEHUMH. B Kypce OpraHMyecKkol XHWMHUHU TOJIy4alOT pPa3BUTHE
chopMHUpOBaHHBIC Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHMS IEpPBOHAYAIILHBIC
MPEJCTABICHUSI O XHUMHUYECKOW CBSI3U, KJIACCU(UKAIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUSI, 0 XUMUUYECKON pPEaKIIUHU.

[Ton HOBBIM yrioM 3peHuss B mnpeameTe «XuMHsS» 0a30BOr0  YpPOBHS
paccMaTpUBaeTCs M3YYEHHBIH Ha ypOBHE OCHOBHOTO oOImIero o0Opa3oBaHUs
TEOPETHUECKU MaTeprasl U (aKTOJOTUUSCKUE CBEACHHS O BEIIECTBAX U XUMUYECKOMN
peakimu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHudecKas XuMUs 00ydJaronuMcs
MPEIOCTABISAECTCS  BO3MOXKHOCTH  OCO3HAaTh 3HAYEHHUE TNEPUOJUYECKOrO0  3aKOHA
C 00IIETeOPETUYECKUX U METOJOJIOTHUECKUX MO3HIIHM, TIy0Ke MOHSATh UCTOPHUECKOE
M3MEHEeHHEe (YHKIMA JTOro 3akoHa — OT o0oOmarome 10 OOBICHAIONIEH U
MIPOTHO3UPYIOLLEH.

Envnas cucremMa 3HaHWKW O BaXKHEMINIMX BEIIECTBAX, HMX COCTaBE, CTPOCHUH,
CBOMCTBaX M TMNPUMEHEHUH, a TaKXKE€ O XHUMHUYECKHUX PEAKUIMIX, WX CYIIHOCTU U
3aKOHOMEPHOCTSIX MpOTEeKaHus JgonosHseTcs B Kypcax 10 m 11 kiaccoB anemeHTamu
COJIEpKaHMS, UMEIOIIMMU KYJIbTYPOJOTMYECKAN U MPUKIATHON XapaKTep. DTU 3HAHUSA
CIIOCOOCTBYIOT TOHMMAHUIO B3aUMOCBSI3U XUMHUU C APYTMMH HayKaMH, PacCKphIBaIOT €€
poJib B TO3HABATEIBHON M MNPAKTUUECKON MESITEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHHUS K MPOLECCY TBOPYECTBA B OOJIACTU TEOPUM M MPAKTUUYECKUX
MPWIOKEHUN XUMHUHU, TOMOTAIOT BBINYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO
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U JINYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIIUBATD
nH(OPMAITUIO ¥ IPUMEHSTH €€ NIJIs TIOTIOTHCHUS 3HAHUH, PEIICHUS HHTEIICKTYTbHBIX
U DKCIIEPUMEHTAIBHBIX HMCCIICIOBATEILCKUX 3a7ad. B 1emom cojepkaHue yd4eOHOTO
npeaMera «XuMHUS» JTaHHOTO YPOBHSI M3YUYEHHUSI OPUEHTHUPOBAHO Ha (POPMUPOBAHUE
y 00yYaromuxcsi MUPOBO33PEHUYECKOW OCHOBBI ISl MOHUMaHUs (DHIOCOPCKUX HIEH,
TaKMX Kak: MaTepualbHOE €IUHCTBO HEOPTraHWMYECKOTO W OpPraHMYeCcKOro Mwupa,
00yCIIOBJIEHHOCTh CBOICTB BEIIECTB HMX COCTaBOM U CTPOCHUEM, I03HABAEMOCTH
MIPUPOJIHBIX SIBJICHUU MyTEM SKCIIEPUMEHTA U PEIICHUSI MPOTUBOPEUUNA MEXKYy HOBBIMU
(dakTaMi M TEOPETHUYECKUMHU MPEINOChUIKAMH, OCO3HAHUE POJM XMMUU B PEIICHUU
AKOJIOTMYECKUX TpoOJieM, a Takxke MpolsieM COEpeKEeHUS] IHEPTETHUYECKUX PECYpPCOB,
CBIPbsi, CO3JJaHUS HOBBIX TEXHOJIOTUH U MaTE€pUaJIOB.

B mutane pemenus 3a7a4 BOCHHUTAHUS, Pa3BUTHS M COLMAIIM3AIMN 00yYarOIUXCs
MIPUHATHIC TPOTPAMMON TTO XUMUHU TTOAXOIbI K OMPECICHUIO COACPKAHUS U IOCTPOCHUS
npeaMeTa MpeaycCMaTpuBalOT (HOPMHUPOBAHUE YHHUBEPCAIBHBIX YUE€OHBIX JICHCTBUM,
MMEIONIMX 0a30BOE 3HAYEHUE JIJIS1 PA3JIMUHBIX BUJOB JEATEIBHOCTU: PEIICHUS MPOOIIeM,
MOKMCKa, aHaJIn3a U 00paboTKH MH(POpPMAIIMU, HEOOXOUMBIX JJI TPUOOPETEHUS OIbITa
MPAKTUYECKOM M MCCIEA0BATEIbCKOW JEATEIbHOCTH, 3aHUMAIOIIEH Ba)XXHOE MECTO
B MMO3HAHUU XUMHUH.

B npakTtuke npenogaBaHus XMMUHM KaKk Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus
TaK U Ha ypOBHE CpeJHero oluiero o0pa3oBaHus, NPy OMPEACICHUN COACPKATEIHHOU
XapaKTepUCTUKU IeJed M3y4deHUs TMpeaMeTa HalpaBJICHUEM MEPBOCTEIICHHOM
3HAYUMOCTHU TPAIAUIIMOHHO MPU3HAETCS (HOPMHUPOBAHUE OCHOB XMMHUYECKON HAYKH KaK
00J1acTh COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKON JACATEILHOCTH YEJIOBEKA U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METOJIMYECKON TOYKH 3PEHUSI TaKOU
MOAXO/JT K ONPEEICHHUIO 1IeJIe N3yYeHUs MpeIMETa SIBJISETCS BIIOJHE ONMpPaBAaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUSI TJIABHBIMU LEISIMH U3yUEHUS MPEeIMETa « X UMUSD»
Ha 6azoBoMm ypoBHe (10-11 ki1.) siBHIsIOTCS:

dbopMupoOBaHHE CHUCTEMbl XMMUYECKUX 3HAHUM KaK BaKHEHIIEH COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, B OCHOBE KOTOPOMW JIeKaT KIIFOYEBbIE MOHSTHSA,
(byHIaMEHTAIbHBIC 3aKOHBI W TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MMOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEH X PA3BUTHS U CTAHOBIICHHUS;

dbopMupoBaHHe M pa3BUTHE NPEACTABICHUNA O HAYYHBIX METOJaX IO3HAHUS
BEIIECTB W XHUMHUYECKHUX pEaKIui, HEOOXOIUMBIX Jisi TPUOOpETeHHUs yMEHUM
OPUEHTUPOBATHCA B MUPE BEILIECTB U XUMHUECKHUX SIBJICHUMN, UMEIOIUX MECTO B PUPOJIE,
B [IPAKTUYECKOU U NTOBCEHEBHOM KU3HU;

pa3BUTHE YMEHHA U CIOCOOOB JCSATENHHOCTH, CBS3aHHBIX C HAOJIOJCHHEM H
OOBSCHEHHEM XUMHUYECKOIO JKCIIEPUMEHTa, COOJIOJIECHHEM TMpaBui 0e30MMacHOro
oOpalleHus ¢ BElIeCTBaMHu.

Hapsany ¢ »tuM conepxkaTenbHas XapakTepUCTUKA IeJIe W 3aJay U3y4YeHUs
npeaMeTa B MPOrpaMMme M0 XMMUM YTOYHEHA UM CKOPPEKTHUPOBaHAa B COOTBETCTBUU
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C HOBBIMU IIPUOPUTETaMHU B CHCTEME CpelHero obmero ooOpaszoBanus. CeronHs
B IIPENOJIABAHUKM XUMUU B OOJBIIEH CTENEHH OTAAETCS MPEANOYTEHUE MPAKTUUYECKOM
KOMIIOHEHTE COJIEpXaHUsl OO0y4YeHUs, OPUEHTHPOBAHHON HAa MOATOTOBKY BBIITYCKHHUKA
O0ILIE00pa30BaTENIbHOM  OpraHU3alluy, BIAJACIOIIEr0O HE HAaO0OpOM 3HaHUM, a
(GYHKIIMOHATTBHOW TPaMOTHOCTBIO, TO €CTh CHOCOO0aMH W YMEHHUSMH aKTHBHOTO
[OJIy4ECHMsI 3HAHUM U IIPUMEHEHUS UX B PEAIBHON KU3HU I PEIICHUS MTPAKTUYECKUX
3a1ad4.

B 3TOi CBSI3M NpHU M3y4YEHUM IpeaMeTa «XUMHUS» JITOMUHUPYIOIIEE 3HAYCHUE
NpUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

aganTanus OOYyYarolMXCS K YCJIOBHSM JHMHAMHUYHO Pa3BHBAIOLIEIOCS MUPA,
(GbopMHpOBaHNE WHTEIIEKTYaJIbHO Pa3BUTON JMYHOCTH, TOTOBOM K caMO0OOpa30BaHUIO,
COTPYJHHMYECTBY, CAMOCTOSITENIBHOMY IPUHSATUIO TPAMOTHBIX PELIEHUI B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

(opMupoBaHue y o0ydaromuxcsl KJIFOUEBbIX HaBBIKOB (KJIIOYEBBIX KOMIETEHLUN),
MMEIOIINX YHHBEPCAIbHOE 3HAYEHUE NJI PA3JIMYHbIX BUIOB ACATEIBHOCTU: PEIICHUS
npoOjeM, TIOMCKa, aHauu3a W o0paboTku  uH(OpManuu, HEOOXOAUMBIX
JUI IPUOOPETEHNUS OMbITA IEATEIBHOCTH, KOTOPAsi 3aHUMAET Ba)KHOE MECTO B IO3HAHUU
XUMHUH, & TakXke Ui OLEHKU C MO3ULMUN SKOJOTMYECKON O€30IacHOCTH XapakTepa
BJIMSIHUSL BEIECTB M XUMHUYECKUX IPOLIECCOB HA OPraHM3M YEJIOBEKA M MPUPOIHYIO
cpeny,

pa3BUTHE TO3HABATENBHBIX MHTEPECOB, WHTEIUIEKTyaIbHBIX UM TBOPYECKHUX
CIIOCOOHOCTEW O00yYaromuUXCs: CIMOCOOHOCTH CaMOCTOSITEILHO MPHOOpPETaTh HOBBIC
3HAHUS MO XMMHHM B COOTBETCTBUHU C KU3HEHHBIMU IMOTPEOHOCTSAMHU, HCIOIB30BAThH
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUH JIs IOMCKA U aHalIn3a y4eOHOM U Hay4uHO-
NOMYJISIPHON MHPOPMALIMM XMMHUYECKOTO COJIePIKaHuUs;

(opMHpOBaHHME M PA3BUTHE Yy OOYYAIOIIMXCA ACCOLMATUBHOTO U JIOTHUYECKOIO
MBIIUICHUS], HAOIIOAATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, MpU IUIAHUPOBAHWU U MPOBEJACHUH XHUMHUYECKOIO
AKCIIEPUMEHTA;

BOCIUTAHUE Y 00yUaronmxcs yoex1IEHHOCTH B TYMaHUCTUYECKOW HapaBJIECHHOCTH
XUMHUHU, €€ BaXHOW pOJM B PEUIEHUU TJIOOAIBHBIX MPOOJIEM pPalUOHAIBHOIO
IIPUPOJONOIb30BAHNS, IIONOJHEHHUSI JHEPreTUYECKUX PECYPCOB M COXPAHEHMS
MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOr0 OTHOUICHUS
K TpUPOJE M CBOEMY 3/I0pPOBbIO, a TaKKe MNPUOOPETEHHs ONbITa HCIOJIb30BAHUS
MOJIYYEHHBIX 3HAHUM [JIsl MPUHATHAS TPAMOTHBIX PEUICHUN B CUTYyalUsX, CBA3aHHBIX
C XUMHYECKUMU SIBICHUSMH.

[enrn wm 3amaun  M3y4eHUs MpeaMeTa «XHUMHUS» TMOJIYyYUTIH MOAPOOHYIO
METOJMYECKYI0O HHTEpnperanuo B pasnene «llmaHupyemsle pe3yiabTaTbl OCBOCHHS
IporpaMMbl IO XUMHUW», OJarogaps yeMy oOecrnedeHO YETKOE MPEACTABICHUE O TOM,
KAKW€ 3HaHUS M yMEHUS HMEIOT NpPSIMOE OTHOIIEHHE K pealu3aluyd KOHKPETHOU
LEJIN.
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B y4eOHOM mmiaHe cpeaHero oOIero oopa3oBaHUs MpeaMeT «XHMHS) 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPEIMETHOM 00macTn « EcTeCTBeHHO-HAYYHBIE TIPEIMETHI.

OO0miee 4YMCIO YacoB, PEKOMCHIOBAHHBIX IS M3YYCHHUS XUMUU — 68 4acos:
B 10 kmacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34 yaca (1 yac B Heneno).
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COJIEP)KAHUE OBYUYEHUSI!

10 KVIACC

Teopernueckne 0CHOBbI OPraHUYeCKO XMMUH

[IpeameT opraHuyeckod XuUMHUHU: €€ BO3HUKHOBEHHE, pa3BUTUE M 3HAYCHUE
B TIOJIyYEHHWU HOBBIX BEHIECTB M MaTepuayioB. Teopus CTPOCHHUSI OPraHUYECKUX
coenunenuii A.M. BbytnepoBa, €€ ocHOBHbIe MoOJOKeHUs. CTpyKTypHbIE (OPMYJIbI
OpraHUYecKuX BelecTB. ['oMonorus, nomepusi. XMMHUUECKas CBSI3b B OPTaHUYECKUX
COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpeacraBinenne o kiaccuukanuu opraHudeckux BemiecTB. Homenkmarypa
OpraHUYECKUX COCAMHEHUN (CHUCTeMAaTUUYecKas) U TPUBHAIbHBIC HA3BAHUS BaKHEHIIIMX
MPEJCTABUTENECH KJIACCOB OPTaHUYECKUX BEILIECTB.

IKCIEePUMEHTATbHbIE METO/Ibl M3YUYEeHHUsI BeIeCTB U UX MpeBpaleHuii

O3zHakomJieHHE ¢ 00pa3laMy OPraHMYECKUX BEIIECTB U MaTepuaiaMi Ha X OCHOBE,
MOJICTUPOBAHUE MOJIEKYJ OPTraHWYeCKUX BEIIECTB, HAONIOEHUE U OMNHCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPACHUIO OPraHUYECKUX BEIIECTB IMPU HAIPEBAHUU
(ruaBiieHue, OOyTJIMBaHUE U TOPEHHUE).

YriaeBoaopoast

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKNN Psifl. METaH M 3TaH — NpOCTEUIINE
MPEACTABUTENN AJIKAHOB: (DU3UYECKHE U XUMUUYECKHE CBOMCTBA (PeaKkluy 3aMeIeHus U
TOPEHMUS), HAXOXKJEHHE B PUPOJIE, MOJyYEeHUE U IPUMECHEHUE.

AJIKEHBI: COCTaB W CTPOCHHUE, TOMOJOTHMYECKUH PAN. ODTWIEH W MPONWIEH —
MPOCTEUIIINE TIPEJICTABUTENN ATKEHOB: (PU3UYECKUE U XMMUUYECKHE CBOWMCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, TUIpaTallid, OKHUCJICHUS U MOJUMEpHU3alun),
MOJIyYEHUE U IPUMEHEHHUE.

Ankaauensl: OytagueH-1,3 u wMetunOyranuen-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKuEe CcBoWcTBa (peakuusi mnonumepusanuu). llomyyeHne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUU PsAJ. ALICTHICH —
MPOCTEUINN MPECTABUTETh aKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMUUYECKUE
CBOMCTBA (p€aklMM THUIPUPOBAHUS, TaJOTCHUPOBAHUS, THApPATAIMH, TOPEHUs),
MOJyYEHNUE U IPUMEHEHHUE.

Apensbl. beH3ou: coctaB, cTpoeHue, Gu3nueckue 1 XUMUYECKUE CBOMCTRA (peaKiuu
raJloreHUPOBAaHUSI M HUTPOBAHMS), TMOJYy4YCHUE M TpUMEHeHue. Toayon: cocmas,
cmpoeHue, @uauueckue U XumMuueckue Cceoucmea (peakyuu 2aio2eHupo8aHus u
HUMpOBanus), noiyuyenue u npumernenue. TOKCUMYHOCTb apeHOB. ['eHeTHueckas CBs3b
MEXAY YIIIEBOJIOPOAAMH, PUHAJIEKAIIUMH K PA3JIUYHBIM KJIAaCCaM.

' Kypcuéom B TeKkcTe BBIIEIEHBI DJIEMEHTHI COAEPKAHWS Y4eOHOro MaTepuana, KOTOphIE H3y4aroTcs

B O3HAKOMHTEJIBHOM IUIAHE U HE BKIIOYAIOTCS B COCTaB MpEeIMETHBIX pe3ynbTratoB ocBoenus OOII COO
Ha 0a30BOM YpOBHE.
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[IpuponHbIe HCTOUYHUKH YriIeBOAOpo0B. [IpupoaHblil ra3 U NomyTHBIE HEPTAHbIE
ra3el. HedTp 1 €€ mpoucxoxnenue. CriocoOs! nepepaboTku HeTH: epEeroHkKa, KPEKUHT
(TepMUYECKH, KaTadUTHUecKuil), muponu3. lIpoaykTel mepepaboTku HedpTH, HX
OPUMEHEHUE B IMPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yrojib M TNPOIYKTHl €ro
nepepadoTKH.

JKCIepUMeHTAIbHbIC METObI M3YYEeHUs] BelIeCTB M UX NpeBpameHuil

O3HakoMJiIeHHE ¢ 00pa3laMu IJIacTMacc, KaydyKoB U pe3uHbl, Koutekuuu «Hedtb»
U «YToib», MOJACIMPOBAHUE MOJEKYJ] YIJIEBOJAOPOIOB M TaIOr€HONPOU3BOIAHBIX,
MIPOBE/ICHHE MPAKTHYECKOH padoThI: OJyUYEHHUE STUIIEHA U U3yUYEHHUE €0 CBOWCTB.

PacuéTHble 3a1a4n

Boeluncienus no ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOIO BEILIECTBAa WJIM MPOAYKTa peaklUUU [0 H3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOIO U3 UCXOAHBIX BEILIECTB WM MIPOJYKTOB PEAKIUN).

Kuciopoacoaep:kamue opranuyeckie coeAMHeHHus

[IpenenbHbIE OTHOATOMHBIE CIUPTHI. METaHOJ U 3TAHOJ: CTPOCHHE, PU3NYECKUE U
XUMHUYECKHUE CBOICTBa (peakUuu C aKTUBHBIMM MeETalslaMd, TajJOore€HOBOJOPOJIaMHU,
ropeHue), npuMeHeHrne. BoaopoaHbie CBSA3M MEXAY MOJIEKYJlaMHd crupToB. JleiicTBue
METaHOJIA U 3TAHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble CIUPTHI. DTUIICHTIMKOJb U TJIMLIEPUH: CTPOEHUE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJEHCTBUE CO WHICJIOYHBIMH METaJUIAMH, KaueCTBEHHAas
peakusi Ha MHOTOATOMHbIE CIIUPTHI). JleiicTBUe Ha opraHu3M 4enoBeka. [IpumeHeHune
[JIMLEPUHA U ITUJICHTIIUKOJIS.

deHo: CTpOCHUE MOJIEKYJIbI, ((U3NYSCKUE U XMMUYSCKUE CBOMCTBA. TOKCUYHOCTD
¢denona. [Ipumenenue denona.

Anpaerunbl U kemonvi. DopManbieTu, alleTAIBACTUA: CTPOEHUE, (PU3MUECKUE U
XUMUYECKUE CBOWMCTBA (pEakUMHW OKHUCIEHUS W BOCCTAHOBJICHHS, KayeCTBEHHBIE
peakLnn), NOJy4eHUE U IPUMEHEHHE.

Ayemon: cmpoeHue, uzuueckue u Xumudeckue ceoucmea (peakyuu OKUCIeHUs U
80CCMAHOGIEHUS), NOTYYEHUe U NPUMEHEHUe.

OAHOOCHOBHBIE TpelebHbIe KapOOHOBBIE KHUCIOTH. MypaBbHHAs W YKCyCHas
KHUCIIOTBI: CTpOEHUE, GPU3NUECKHE U XUMUYECKUE CBOICTBA (CBOWCTBA, OOIIME AJIs Kilacca
KHUCIIOT, peakuusi STepuHUKanuu), ModydeHrue Hu npuMmeHeHue. CreapuHOBas WU
OJIEMHOBAs KUCJIOTHI KaK MPEJCTABUTEIN BbICIINX KAPOOHOBBIX KUCIOT. Mblila KaK coJid
BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEee JEHCTBHE.

Cnoxsble >QUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['MApPONHM3 CIIOXKHBIX
a¢upos. Kupsl. ['maponus xupos. [Ipumenenue xxupos. buonoruueckas poisp )KUPOB.

VYrieBoapl: cocTaB, KiacCU(pUKALMS YIIIEBOJOB (MOHO-, AW- U TMOJUCAXApPUIBI).
['mroko03a — mpocTelImii MOHOCaxXapHua: 0COOCHHOCTH CTPOEHUS MOJIEKYJIbI, (PU3NYECKUE
U XUMHYECKHE CBoWcTBa (B3aumopeictBue ¢ rujapokcuaoM menu(ll), oxucnenue
aMMHaYHBIM pacTBOopoM okcuaa cepedpa(l), BoccraHoBieHHE, OpOKEHUE TIHOKO3bI),

10
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HaxXOXXJIEHUE B MPHpOJIe, MPUMEHEeHHEe, Ouonornueckas posib. Dotocunres. OpykTo3a
KaK M30Mep TIIOKO3bI.

Caxaposza — npedcmasumens oucaxapuoos, cUOpou3, HAX0HCOeHue 8 npupooe u
npumeneHue.

Kpaxman u memmono3a Kak NpupojHbie monuMepbl. CTpoeHue Kpaxmaia |
1EJUTFONI03b1. DU3HUECKHE M XMMHYECKUE CBOMCTBA KpaxMaja (THIpOJIn3, KaueCTBeHHAS
pEaKIus C HOJAOM).

JKCIepUMeHTAIbHbIE MEeTObl M3YYeHUs BelleCTB M UX NMpeBpanieHuii

[IpoBenenue, HabOMIO/IEHUE W ONMHMCAHHE JAEMOHCTPAIMOHHBIX OMBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIC PEAKITUN OJJHOATOMHBIX CITUPTOB (OKHUCICHUE 3TAHOIa OKCHIOM
Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJIEUCTBUE TJIMIIEPUHA C TUIPOKCHUIIOM
menu(ll)), ampaerumoB (OKHUCIEHHWE aMMHUAYHBIM pacTBopoM okcujaa cepedpa(l) u
ruapokcugom  menu(ll), B3aumoneiicTBME Kpaxmania C  HOJIOM), IIPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTHI.

PacuéTHble 3agaun

Brrancnenns mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, o0béMa, KOJIUYeCTBa
HMCXOJHOTO BEIIECTBAa MJIM IPOAYKTa peEaKIMd 10 M3BECTHBIM Macce, 00bEMYy,
KOJIMYECTBY OJHOTO M3 MCXOHBIX BEIIESCTB WA MPOAYKTOB PEAKITUH ).

A30Tcoaep:Kaliue OpraHudecKue coeTuHeHU sl

Amunvl. Memunamur u aHUIUH: COCMAB, CMpoeHue, usuyeckue U XumuiecKue
ceolicmea (copenue, 83aumooeticmaue ¢ 8000U U KUCIOMAMUL).

AMMHOKHCIIOTBI Kak aM(oTepHbIe OpraHudYecKue coeAuHeHus. dusnyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha MpUMeEpe TIIUIKHA). brojgoruueckoe 3HaUCHUE
aMHUHOKHUCIOT. [lenTuasl.

benkn kak mnpupodHbIE BBICOKOMOJIEKYJIApHBIE coenuHeHUs. llepBuunas,
BTOpPUYHAs U TPETHYHAS CTPYKTypa OeKOB. XMMHUYECKHE CBOMCTBA OEIKOB: THIPOJIU3,
JIeHATypalus, Ka4eCTBEHHBIC PEaKIIMU Ha OCIIKH.

JKCNEePUMEHTATbHbIC METO/AbI H3YUYCHUS BelleCTB M MX NpeBpalleHU
Habmonenne u omucaHue JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEJKOB
IIPU HarpeBaHUU, [IBETHHIE PEAKIIUU OEIIKOB.

BbicokomosieKyJIsipHbIE COeTUHEHUSI

OCHOBHBIC TIOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETNIEHb MOTMMEPHU3alli, CPEIHSSI MOJICKYJISIpHAs Macca.
OCHOBHBIC METO/BI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHCHHH — TOJMMEpHU3alHs U
TIOJIMKOHICHCAITHSL.

IInacmmaccol  (nonusmuien, NOIUNPONUTLEH, NOJUSUHUIXIOPUO, NOJIUCTUPOIL).
Hamypanonoiti u cunmemuueckue Kayuyku (6ymaoueHogvlill, X10pONPEHO8bIll U
usonpenosulii). Bonoxna: namypanvhvie (xaonox, wepcmov, WéNK), UCKYCCMEEHHbLE
(ayemammuoe 80JI0KHO, BUCKO3A), CUHMemu4ecKue (Kanpox u 1aecam,).

11
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JKcNepUMEHTAbLHbIE METO/Ibl H3YUeHHUs BEellleCTB U UX NMPeBpaleHuii
O3HakomiieHHEe ¢ 00pa3liaMu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yKOB.

MexnpeaMeTHble CBSI3H

Peasmzannst MeXIpPEeOMETHBIX CBA3C€H IPU HM3YYEHUM OPraHUYECKOM XUMHUH
B 10 kyacce ocylIecTBIETCS YE€pPE3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TMOHATHM, SBISIONIMXCS CHUCTEMHBIMU JUISI OTACNIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHBIE MIOHSATHUS: ABJICHUE, HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH,
TEopusi, aHaJlu3, CUHTE3, Kiaccu(UKalMs, NEPUOAUYHOCTb, HAOJIOJIEHUE, U3MEPEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE.

®uznka: Marepus, SHEPrus, Macca, aToM, 3JEKTPOH, MOJIEKYJIA, SJHEPreTUUECKUM
YPOBEHb, BELIECTBO, TEJNO, OOBEM, arperaTHOe COCTOSHHE BEIIECTBA, (PU3NUECKHE
BEJIMYMHBI U €JUHULIBI NX U3MEPEHHUS.

buonorusi: knerka, opraHusM, Ouochepa, oOMEH BEUIECTB B OpraHu3Me,
(doTOCHHTE3, OMOJIOTUYECKH aKTUBHBIE BelleCTBa (OEJIKH, YTIIEBObIL, )KUPbI, (PEPMEHTHI).

['eorpadust: MuHepanbl, TOpHbIE MOPOAIbI, IOJIE3HBIE HCKONAEMbIE, TOIUIMBO,
PECYPCBL.

TexHonorus: NMUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO IMUTAHUS, MOIOLIUE
CpelCTBa, IEKAPCTBEHHbIE U KOCMETUYECKUE MPENapaThl, MaTEpHaIbl U3 HCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KVIACC

Teopernueckne 0CHOBbI XUMMHU

XUMHYECKHUI 31eMeHT. AToM. SAapo aroma, M30TOMbI. DJIEKTPOHHAs 000JIOYKA.
DHepreTUuecKue ypOBHU, IMOAYPOBHU. ATOMHBIE OpOUTanmH, S-, p-, d- DAIEMEHTHI.
Oco0OeHHOCTH pacnpenesieHus 3JEKTPOHOB MO0 OPOUTANISIM B aTOMax 3JIEMEHTOB MEPBbIX
YEeTBIPEX NMEPUOA0B. DIIEKTPOHHAS KOH(PUTypaLHsi aTOMOB.

[Tepuonnueckuit 3axkoH u Ilepuomuueckas cuUcTEMa XUMHMYECKUX DJIEMEHTOB
J.N. MengeneeBa. CBsi3b NEepUOJUYECKOr0 3akoHa U Ilepuoamveckoil cUCTEMBbI
xumuueckux dyemeHToB .M. MeHnaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHHUSI ATOMOB.
3aKOHOMEPHOCTU W3MEHEHHUS] CBOMCTB XUMHUYECKHUX JJIEMEHTOB M 00pa3yeMbIX HMU
IIPOCTBIX M CJIOXKHBIX BELIECTB MO IpynnaM M MepuoaaM. 3HAYEHHE MEPUOJIUYECKOrO
3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemecTBa. XUMUYECKas CBsA3b. BUIbl XUMHUYeCKO# CBsI3U (KOBaJIEHTHAS
HEMNoJISIpHAasl M TOJIApHAsi, HMOHHAs, MeTajuinyeckas). MexaHu3Mbl 00pa30BaHUs
KOBQJICHTHOW XMMHUYECKOU CBs3U (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). BogopoaHas
CBA3b. BanleHTHOCTh. DNEKTPOOTpHULIATEIBHOCTh. CTeneHb OKUCIICHUS. FIOHBI: KaTHOHBI
Y QHHOHBI.

12
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BemecTtBa MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA
COCTaBa BelIECTBA. THUIbI KPUCTALTNYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUIMA KPUCTAIUTMYECKOU PEIIETKH.

[TonsaTHE 0 MUCTIEpCHBIX cucTeMax. VICTHHHBIE U KOJUIOMIHBIE pacTBOpbl. MaccoBast
JI0JIsI BELIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coenuHeHuil. HoMeHkiatypa HeOpraHMYeCcKuX
BellecTB. ['eHeTnueckass CBA3b HEOPraHWYECKUX  BEIIECTB, IPUHAMIICKAIIUX
K Pa3JIM4YHbIM KJIaccaM.

Xumuyeckas peakuusa. Knaccuukaus XuMUYECKUX PEaKIMii B HEOPTraHUYECKOM
U OPraHMYECKOM XHMHH. 3aKOH COXPAHEHHMsS MAacCChl BEIIECTB, 3aKOH COXPAaHEHUS U
MIPEBPAILCHHS SHEPTUH PU XUMUYECKUX PEAKIUAX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pPa3du4HbIX (PakTopoB. OOpaThMbIe
peakunu. Xumudeckoe paBHoBecrue. MakToOphl, BAUAIOMINE HA COCTOSHUE XUMUYECKOTO
paBHoBecus. [Ipuanun Jle [larense.

Onexrponutnyeckas auccouuanus. CuibHble W cialble 37eKTpoiauTbl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCasl, HEHTpanbHasl, menouHas. [lonsamue o 6000pooHoM
noxaszamene (pH) pacmeopa. Peakuyuu MOHHOTO oOMeHa. [ udpoaus Heopeanuyeckux u
OP2AHUYECKUX BeUieCms.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu. [lowamue 06  snexkmponuse
pacniasos u pacmeopos coiet. llpumenenue snekmpoausa.

JKCIEePUMEHTATbHbIC METOAbI M3YYECHHUS BELIECTB U UX NPeBpaLleHU

Hemonctpauus Ttabmuy «llepuoguyeckas cucreMa XHMHYECKHX 3JEMEHTOB
JN.W. MenaeneeBay, u3ydeHHEe MOJENIECH KPUCTALIUYECKUX PEMIETOK, HAOIOJCHHE
U OIMCaHUE JIEMOHCTPAIMOHHBIX W JTA0OPATOPHBIX OMNBITOB (Pa3joKEeHHUE MEPOKCH]IA
BOJIOpOJa B IPUCYTCTBUHU KaTajau3aropa, OIpPEAEICHHE CPEAbl PacTBOPOB BELIECTB
C MOMOUIBI0 YHUBEPCAJIBHOTO WMHAMKATOpa, PEAKIMH HMOHHOIO OOMEHa), MpOBE/IEHUE
MpaKTUYECKOM paboThl «BiusgHue pa3nuuHbIX (PAaKTOPOB HAa CKOPOCTh XHWMHUYECKOU
peaKkuum».

PacuéTHble 3a1a4un
Pacyérpl Mo ypaBHEHHSIM XUMHUUYECKHUX PEAKIMN, B TOM YHMCJIE TEPMOXHUMUUYECKUE
pacu€Thl, pacU€ThI C UCTIOJIB30BAHUEM MOHATHUS «MACCOBAas I0JIS1 BEIIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. [lonoxxenne HemeramoB B Ilepmogmyeckoil cucremMe XMMHUYECKHUX
anemenToB /.M. MenneneeBa u 0coOEHHOCTH CTpOeHUs aTOMOB. DU3HYECKHUE CBONCTBA
HEMETAJUIOB. AJUIOTPONUS HEMETA/IOB (Ha MpUMeEpe Kuciaopoja, cepsl, docdopa u
yIJIepo/ia).

XUMUYECKUE CBOMCTBA BaXKHEUIIMX HEMETAJIOB (TajlOT€HOB, CEphbl, a3oTa,
dbocdopa, yriaeposa U KpeMHHUSI) U UX COSTUHEHHM (OKCHIOB, KHUCIOPOICOACPKAIINX
KHUCJIOT, BOJJOPOJIHBIX COCIMHEHUN ).

[IpuMeHeHne BaXXKHENIIUX HEMETAIUIOB U KX COCIMHEHUM.
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Meramnel. Ilonoxkenne wetamuioB B llepuoanueckodt cuCTEME XHMHUYECKHX
sanemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHUS NEKTPOHHBIX 000JI0UEK aTOMOB
MetaioB. OOmme  ¢u3uveckue cBoWcTBa MetawioB. CrulaBel  METaJUIOB.
DIIEKTPOXUMHUYECKUN P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAKHEUIINX METAJJIOB (HATPUM, KA, KaJbI[uid, MarHu,
ATIOMUHUMN, TUHK, XPOM, 5KeJIe30, ME/Ib) U KX COCTMHEHHM.

OOuue crnocoObl MoaydeHus: MetaioB. Memannypeus. Koppo3us memainnos.
Cnocobwl 3auumul om kopposuu. [Ipumenenne MeTauioB B ObITY U TEXHHKE.

BKCHepI/IMeHTaHLHbIe METOAbI U3YYCHHUS BEIIECCTB U UX npeBpameHnﬁ

I/I3y‘leHHC KOJUICKIINH «Mertaniasl 1 CIIJIaBbI», 06p33]_IOB HCMCTAJJIOB, PCIICHHC
OKCIICPUMCHTAJIbHBIX  3aja4, Ha6J'IIOI[eHI/Ie U OIIMCaHUC ACMOHCTPALIMOHHBIX U
J'Ia60paTOpHI>IX OIIBITOB (B33PIMOIIGI>1CTBHG I'mAPpOKCHUIa AJIFOMUHUA C paCTBOPaMH KHUCIIOT
u menoqeﬁ, Ka4CCTBCHHLIC PCAKIINH HA KAaTHOHBbI MCT&J’IJ’IOB).

PacuéTHble 3agaun

Pacuétel Maccel BemecTBa WM 00BbEMA ra3oB 10 H3BECTHOMY KOJIHMYECTBY
BEIIIECTBA, MACcCe WM 00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUN BEIIECTB, PACUETHI
Macchl (00BbEMa, KOJMYECTBa BEIIECTBA) MPOIYKTOB PEAKIMU, €CJIU OJHO U3 BEIIECTB
HMEET MPUMECH.

XuMue U )KU3Hb

Ponp xumum B 00€CHEUEHUH HSKOJIOTHYECKOM, HHEPreTUYECKOW U MHIIEBOMN
0€30MacHOCTH, PA3BUTHUU MEIUIIMHBI. [[oHATHE O HAYYHBIX METOAAaX IMO3HAHUS BEIECTB
Y XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUINAX MPOMBIIUICHHOTO TMOJTYYeHUs
BOKHEUIIINX BEIIECTB.

YenoBek B MUpE BEMIECTB U MATEPUAJIOB: BAXKHEUIIME CTPOUTEIBHBIE MATEPHUATIBI,
KOHCTPYKIIMOHHBIE  MaTepuajbl, KpPacKh, CTEKJIO, KEepaMHKa,  MaTepUaIIbI
JUTSI TIEKTPOHUKY, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAIbHBIC YA00PCHHUS.

XuMUST W 3J0pOBbE YEJOBEKA: IpaBWjia MCIIOJIb30BAHUS JICKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MAaCHOTO UCIOJIb30BaHUS MPENapaTtoB OBITOBOM XUMHUU
B IOBCEJIHEBHOMU YKU3HHU.

MesxknpeaMeTHbIe CBSI3H

Peanuzanus MexXnpeIMeTHbIX CBA3€H MpU U3yYeHUH OOIed M HEOpraHUYeCKOu
xumuH B 11 Kjacce ocyIiecTBIsieTCsl Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HAay4YHbBIX IIOHATUW, TaK W IIOHATUH, SBISIOIIUXCS CHUCTEMHBIMHU I OTIEJIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 [IUKIIA.

OO011ue ecTeCTBEHHO-HAYYHbIE MMOHATH: HAYYHBIA (DAaKT, runoresa, 3aK0H, TEOPHUS,
aHaln3, CHUHTE3, KiIacCu(pUKalusi, TMEepUOJUYHOCTh, HAOMIOJACHHUE, DSKCIEPUMEHT,
MOJIEIIUPOBAHUE, U3MEPEHUE, SABICHHUE.

®usnka: MaTepus, SJHEPIrus, Macca, aToM, JIEKTPOH, POTOH, HEUTPOH, NOH, U30TOII,
pPaZlMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKHIl YpOBEHb, BEIIECTBO, TENO, OOBEM,
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arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUECKUE BEIWYMHBI M CIUHUIIBI UX U3MEPCHHUS,
CKOPOCTb.

buonorus: kimeTka, opraHu3M, SKocucTemMa, onocdepa, MaKpo- 1 MUKPOIJICMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHEpaNbl, TOPHBIE TOPOJBI, IOJE3HBIE HCKOMAeMble, TOILINBO,
pECypChI.

TexHomoTHsA: XUMUYECKash MPOMBIIIICHHOCTh, METALIYPTUs, IPOU3BOJICTBO
CTPOUTENBHBIX  MaTepUANIOB, CEIbCKOXO3SIICTBEHHOE  IPOU3BOJICTBO,  IHUIIEBAs
IPOMBIIIIICHHOCTD, dapmarneBTHUECKas IIPOMBIIIIICHHOCTD, TIPOU3BOJICTBO
KOCMETUYECKHX  IPerapaToB, IPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MaTepHaloB,
DIIEKTPOHHAS TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHAN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHUS 00yUYarOIIUMHUCS
mporpamMMm  CcpeaHero oOmero o0pa3oBaHUs (JUYHOCTHBIM, METANPEAMETHBIM H
npeaMeTHbiM). HaydHo-MeToanueckoil OCHOBOM Juisi pa3paboOTKH IUTAHHPYEMBIX
pE3yIAbTATOB OCBOEHUS MPOrPAMM CPEIHEr0 00IIero 00pa3oBaHUs ABIIAETCS CUCTEMHO-
NEeATEeIbHOCTHBIN MOIXO/I.

B cooTBeTrcTBUM € CHCTEMHO-AECATEIBHOCTHBIM TOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpPEIMETa «XUMUS» Ha YPOBHE CPEAHEr0 OOLIErO
00pa30BaHUsI BBIJICICHBI CIAEAYIOIINE COCTABISIOLINE:

OCO3HAaHME OOYYaIOUIUMHCS POCCUUCKOM TpaxAaHCKOM MACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTA U CAMOOTPEEIECHUIO;

HaJIMYyue MOTUBALIMH K 00YUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINM 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCSI PYKOBOJCTBOBAaThCSA B  CBOEH
NEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, TPUCYIIIMMHU LIEJIOCTHOM CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJIMYue MPABOCO3HAHUS SKOJOTMUYECKON KYIbTYPhl U CIIOCOOHOCTH CTaBUTh IIEJIH
Y CTPOUTH KU3HEHHBIC TUTAHBI.

JIngyHOCTHBIE PE3yIbTaThl OCBOCHUS IPEAMETA « XUMHUS) JOCTUTAIOTCS B €IUHCTBE
y4eOHONW ¥ BOCIUTATEIBHOM JCSATEIBHOCTH B COOTBETCTBUM C TyMaHUCTUYECKHUMHU,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LICHHOCTSIMU U UJ€aJlaMU POCCUICKOTO
IpakIaHCKOT0 00IIeCTBa, MPUHITHIMU B 00IIECTBE HOPMaMH U TIpaBUJIaMU TTOBEICHUSI,
CIIOCOOCTBYIOIIIMMHU TIPOIIECCaM  CaMOTIO3HAHUS, CAaMOPAa3BUTHS W HPABCTBEHHOTO
CTaHOBJICHHS JINYHOCTH 00YyYarOIIHNXCS.

JIngyHOCTHBIE ~ pe3ysNbTaThl  OCBOCHUS  MNpeaMera  «XUMHUS»  OTpaxkaroT
c(OPMHUPOBAHHOCTh  OIBITA TIO3HABATEIbBHOW ©  MPAKTUYECKOW  JIeATeIbHOCTH
00y4Jaronuxcs Mo peaan3aiuy MPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHUCJIEC B YaCTH:

1) rpa:ka1aHCKOro BOCIIMTAHUA:

OCO3HaHUSI OOYYAIONUMHUCA CBOMX KOHCTHTYIMOHHBIX TpaB U OOS3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIAKY;

MPEJCTABICHUS O COLIMAIBHBIX HOPMaX U MPaBWJIAX MEXKIMYHOCTHBIX OTHOILICHUM
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOHN AEATEILHOCTH MPH CO3JAaHUU YYCOHBIX
IIPOEKTOB, PEIICHUN yYEOHBIX W TO3HABATEIbHBIX 3aJ]1a4, BBIMOJHEHUH XMUMHUYECKHX
AKCIIEPUMEHTOB;
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CIIOCOOHOCTH NMOHMMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
APYTUX TMPU aHAJIM3€ Pa3IMYHbIX BUIOB YUEOHOU NESTEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMS:

IICHHOCTHOTO  OTHOIICHMSI K HCTOPUYECKOMY M  HAy4YHOMY  HACJEOUIO
OTE€YECTBEHHON XUMUM;

YBOKEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUU M TPAKTUIECKOTO
NPUMEHEHHUS XWUMHH, OCO3HAHUSI TOrO, YTO JOCTHXKEHHMSI HAyKH €CTb pe3yJbTaT
JUTUTEIBHBIX HAOIIO/ICHUM, KPOMIOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, MTOCTOSIHHOTO
TpyJa YYEHBIX U ITPAKTUKOB;

MHTEpECca U TO3HABATEIBLHBIX MOTHMBOB B IOJYYEHHH M MOCJIEIYIOIIEM AHAIN3E
nH(pOpMaIU 0 MEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, THUECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYaIllMH, CBS3aHHBIE C XHUMHYCCKUMHU SBICHUSMH,
Y PUHUMATh OCO3HAHHBIE PEIIEHHUS, ODUCHTHPYSCH Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBbI
1 1IEHHOCTH,

TOTOBHOCTH OIICHHUBATh CBOE IMOBEJACHUE U MOCTYIIKH CBOUX TOBAPHUIIEH C TO3UIIHH
HPaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHME TIOCIICICTBUI ATUX MOCTYIIKOB;

4) popMHupOBaHUS KYJbTYPbI 310POBbS:

MMOHUMAaHUS LIEHHOCTEN 3/I0pOBOTO U O€301macHOro 00pasa >KM3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U ICHUXUYECKOMY
3JI0POBBIO;

coOJIfoficHUsT TpaBW 0Oe3omacHOTO oOpalleHuss C BellecTBaMU B OBITY,
[MOBCEHEBHOM KU3HU U B TPYAOBOU AEATEIILHOCTH;

MOHUMAaHUS [IEHHOCTH TPaBUJI MHAUBUIAYAITBHOTO U KOJJIEKTUBHOTO O€301acHOI0
MIOBEJCHUS B CUTYyaLUAX, YTPOXKAOUIUX 310POBBIO U )KU3HU JTOAEH;

OCO3HAaHUSl TOCJHEACTBUA W HENPUITHS BPEAHbIX MpUBbIYEK (ymoTpedseHus
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

S) TpyaA0BOro BOCIMTAHUSA:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B Y4E€OHO-UCCIIEI0BATEIHCKON IESITEILHOCTH,
0011IeCTBEHHO T0JIE3HOM, TBOPUYECKOM U JPYTUX BUJAX ACATEILHOCTH;

YCTaHOBKM Ha aKTUBHOE y4YacCTHUE B PEIICHUM MPAKTUYECKHUX 3a/1ad COIMATIbHOUN
HaIpaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEpeca K IMPaKTUYECKOMY HW3Y4YeHHI0 TMpodeccuid  pa3IuyHOro  poja,
B TOM YHCJI€ HA OCHOBE NTPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBaXEHUS K TPYy, JIIOJISM TPYyAa U PE3yJIbTaTaM TPYA0BOU JAESTEINbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYaIbHOW TPAEKTOPUHN 00pa30BaHNA,
Oynymielr mpodeccuu W peanu3ariii COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWUMHHU, HWHTEPECOB W MOTpeOHOCTEH
00I11eCTBA;
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6) 3K0JI0rM4eCcKOro BOCIIUTAHUSA:

HKOJIOTMYECKH IIeJIECOO00Pa3HOr0 OTHOLIEHUS K MpPHUpPOJE, KaK MCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3EMIIE;

NOHMMaHUs TJO00AJIbHOIO XapakTepa OSKOJOTMYECKHX MpoOJIeM, BIMSIHUS
DKOHOMHUYECKHUX IPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEIBI;

OCO3HaHUsI HEOOXOAMMOCTH HCIIONb30BAHMS JOCTHKEHUM XUMHUH ISl PEIICHUS
BOIIPOCOB PAllMOHAIBHOTO IIPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HEINPUATHUS JEUCTBHUM, NMPUHOCAIIMX BPEH OKPYXKAIOLIEW NPUPOTHOU
Cpele, YMEHHUs IpPOrHO3MpPOBaTh HEOJArONpPUATHBIE SKOJOTUYECKUE TOCIEICTBUSA
MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HaJu4yus Pa3BUTOIO0 DKOJOTMYECKOIO MBIIUICHUS, JKOJOIMYECKON KYJbTYPHI,
OIBITA JIEATEIBHOCTH HKOJOTMYECKON HAIIPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MU B I103HABATEIbHONW, KOMMYHUKATUBHOW M COLMAIIBHON IPAKTHKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMO(poOHH;

7) HEeHHOCTH HAYYHOI'0 IO3HAHUS:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKY;

NOHMMaHUs CHEIU(PUKN XUMUU KaK HAyKH, OCO3HaHUs €€ posikd B (OPMUPOBAHUU
PAalMOHAJIBHOIO HAYYHOIO MBIIIJIEHUS, CO3JaHUM LEJIOCTHOIO IPEACTaBICHUS
00 OKpY’KarolleM MUpPE KaK O €IMHCTBE MPUPO/bI U YEJIOBEKA, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEN U pelIeHuU Ipo0JIeM COXpPAHEHHSI PUPOIHOTO PABHOBECUS;

yOEXJIEHHOCTU B 0CO00I 3HAUMMOCTH XUMHUH JJIs1 COBPEMEHHOM LIMBUIIU3AIUU: B €€
T'YMAHUCTHYECKOW HAMNpaBJICHHOCTH W BaXXHOW pOJIM B CO3JaHUW HOBOW 0a3bl
MaTepUaJIbHOW KyJIbTYpPbl, PEHICHUH TIJI00aIbHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHUS
YeJI0BEYECTBA — CHIPEBOM, SHEPIETUUECKOM, MTUIIIEBOM U IKOJIOTHYECKOM 0€30MMacHOCTH,
B Pa3BUTUM MEAMIMHBI, 00ECIEUYEHUH YCIOBHM YCIEUIHOTO TpyAa M 3KOJOTHMYECKH
KOM(OPTHOM JKU3HU KaXJA0T0 YjeHa OOIIeCcTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: NMOHUMAaHUS CYIIHOCTH METOJOB ITO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh IOJyYaeMbIe
3HAHUS Ui aHadu3a U OOBSICHEHMS SIBICHUM OKPY’KAIOIIETO MHUPA U MPOUCXOASIIMX
B HEM HM3MEHEHUH, YMEHHS JellaTb 0OOCHOBAHHBIE 3aKJIIOYEHHUS HA OCHOBE HAay4HBIX
($aKkTOB M UMEIOIIUXCS TaHHBIX C LIEBIO MOJyYEHHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOIb30BaTh XMMHUUECKHE 3HAHUS JJIS PELICHUS
npo0JieM B peasibHBIX )KU3HEHHBIX CUTYAIIUSX;

MHTEpECa K MO3HAHUIO U UCCIIEN0BATENBCKON AESITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY IOJIyYEHHUIO HOBBIX 3HAaHUM MO XMMHH B COOTBETCTBUHU C KU3HEHHBIMHU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTAM TpyJAa B pas3IUYHBIX cdepax MnpodeccrnoHalIbHOMI
NEATEIbHOCTH.
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METAIIPEIMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS YU4EOHOTO NpeameTa « XMMUs» Ha YPOBHE
CpeIHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaYUMBIE IS (dopMupoBaHus MHUPOBO33PEHUS oOyuaromuxcs
MEXIUCHUIUIMHAPHBIE (MEXIPEAMETHbIE) OOUIEHAYYHBIE TMOHATHSA, OTPAXKAIOLIUE
L[EJIOCTHOCTh HAyYHOM KAPTUHBI MUPA U ceUU(HUKY METOI0B [TO3HAHHUSL, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, PHEPIUs, SBJICHUE, MPOLECC, CUCTEMA,
HAy4YHBIA (paKkT, MPHUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIEeIOBaHHE,
HaOII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yHUBEpCaJbHble ydeOHble JeHCTBUS (TO3HABAaTENbHbIE, KOMMYHHUKAaTUBHBIC,
peryisTUBHBIE), obecnieunBaromue (GpopmMupoBaHre (GyHKIHOHAIBHOW TPaMOTHOCTH U
COLIMAJIBHOM KOMITETEHIIMU 00yYarouuxcs;

CIIOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIb30BATh OCBOEHHBIE MEXKIUCIUILUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEPCAJIbHbIEC YUEOHbIE ACHCTBUS B TO3HABATEIILHON U
COLIMAJIbHOM ITPAKTHKE.

MeTtanpeamMeTHbIE pe3yIbTaThl OTPAXKAOT OBJIAJICHUE YHUBEPCATbHBIMU YUYECOHBIMU
ITI03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JCUCTBUSAMU.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIEe HeilCTBUS
ba3oBble JJoruueckue AeiicTBUA:

CaMOCTOSITEIIbHO (hOPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOoOJIeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAETATh 1EIU JCITEIbHOCTH, 3a/1aBas mapaMeTpbl U KPUTEPUU UX TOCTHKEHUSI,
COOTHOCHUTBH PE3yJIbTaThl ICSITEIHLHOCTH C TOCTaBIECHHBIMU LIEJISIMHU;

WCIIOJB30BaTh MPU OCBOSHUU 3HAHUHN MPUEMBI JIOTUYECKOTO MBIIIUICHUS — BBIICIIATh
XapaKTepHbIE MPU3HAKU TOHATHUH M YCTaHaBIMBATh MX B3aUMOCBA3b, HMCIIOJIL30BATh
COOTBETCTBYIOIIUE MOHATHUSA JIJIs1 0OBSICHEHUS OTJEIbHBIX (JaKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHUS W KPUTEPUU JJISl KIACCU(PUKAIIMU BEUIECTB U XUMHUUYECKHUX
peaKLu;

yCTaHaBJIMBATh  IMPUYUHHO-CJICACTBEHHBIC  CBSI3M  MEXIY  H3y4aeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTUUECKUE PACCYX IEHUS (MHAYKTUBHbBIC, I€TYKTUBHbBIC, 10 AHAJIOTUN),
BBISBJISIT 3aKOHOMEPHOCTHM W TMPOTUBOPEUHS B PACcCMATPUBAEMBIX SBJICHUSIX,
(hOopMyTUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

NPUMEHSITh B MPOLIECCE IO3HAHUS, HCIOJIb3YEeMble B XUMHUHM CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJICINIH, TPEOOPA30OBLIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUYECKUI 3HAK
(cumBOJI) dBneMeHTa, XUMHYecKas (opmysia, ypaBHEHHE XUMHUYECKOW pEaKIuu —
IIPU pelIeHUH yYeOHBIX MMO3HABATENILHBIX M MPAKTUYECKUX 3a]1a4, IPUMEHSTh Ha3BaHHbBIC
MOJICJIbHBIC TPEJICTABICHUS JJIsI BBISBICHUS XapaKTEPHBIX MPHU3HAKOB H3YYaEeMbIX
BEIIIECTB U XUMUYECKUX PEAKIUH.
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Ba3oBble ucciieoBaTeibCKue 1eiiCTBUS:
BJIaJIETh OCHOBAMH METOJOB HAYYHOI'O TO3HAHMS BEMIECTB U XUMHUECKUX PEAKIUI;
dbopMyTUPOBaTh 1M U 3aJa49M WCCIIEAOBAHMS, UCIIOJIB30BATh MMOCTABICHHEIE U
CaMOCTOATENHHO C(OPMYIHPOBAHHBIE BOIIPOCH B KAU€CTBE MHCTPYMEHTA MIO3HAHUS U
OCHOBBI 11 (DPOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3hIBAEMbIX
CYXJCHUN;

BJIAJICTh HaBbIKAMU CaMOCTOATEIIBHOTO IUNIAHUPOBAHUS U IIPOBEACHUS YUEHUUECKHUX
AKCIIEPUMEHTOB, COBEPILICEHCTBOBATh YMEHHUS HaOII0IaTh 3a XOJOM Mpoliecca,
CaMOCTOSTEIILHO TPOTHO3UPOBATh €ro pe3yiabTaT, (OpPMYIUPOBATh OOOOIICHUS W
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJbTATOB HCCIEIOBAHUS, COCTABIATH
000CHOBaHHBIN OTUET O MPOJIETAHHON padboTe;

IpUOOPETATh OMBIT YUEHUYECKON UCCIIEI0BATENLCKONU U MTPOCKTHOM JIEATETLHOCTH,
MPOSIBIIATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOJOB PEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOAOB MTO3HAHHSI.

Pabora c undopmanueii:

OpUEHTHPOBATHCS B PA3IWYHBIX MCTOYHHKAX WH(GOpMalUU (HAyIHO-MOMyJIsIpHAs
JUTEepaTypa XUMUYECKOTO COJEP)KaHUA, CIpPaBOYHbIE 1mocolusi, pecypcel MHTepHeTa),
aHAJIM3UPOBATh UH(OPMALIMIO PA3IUYHBIX BUIOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLICHMBATH €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(opMyIMpOBATh 3aIPOCH U MPUMEHSTH Pa3IMYHbIE METO/IbI IIPU MOUCKE U 0TOOpE
uH(pOopMaLuu, HEOOXOAUMOM /1JIsl BBIMOIHEHUS YUeOHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

npuoOpeTaTh  ONBIT  HMCHOJb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAIbHYIO (hopMy mpencTaBieHus WHOOpMAIUu
(cxempl, TpaduKy, TUarpaMMbl, TAOJIHIIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYUYHBIM S3bIK B KayeCTBE CPEJCTBA MPH pabOTe C XUMHUYECKOU
uH(popManuen: MPUMEHATh MEXNpeaMeTHbIe (GU3HMUEeCKe U MaTEMAaTUYECKHUE) 3HAKU U
CUMBOJIBI, (hOPMYJIBI, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CPEICTBA
HaTJISTHOCTH.

KoMmyHukaTUBHBIC YHUBEpPCAJbHBbIC y4eOHbIC AeHCTBUS:

3aJlaBaTb BOIIPOCHI 110 CYHICCTBY O6CY)KI[&€MOI>1 TEMBI B XOA€C AualJiora
W/WIW  JUCKYCCUHM, BBICKAa3bIBaTh UAEH, (GOPMYIUPOBATh CBOM  IPEAJIOKECHUS
OTHOCHUTCJIBHO BBIITOJIHCHUA HpGI[J'IO)KCHHOfI 3aa4u,

BBICTYIIATh C HpCSGHTaHHCﬁ PE3YJILTATOB MMO3HABaTEILHOM ACATCIIBHOCTH,
IMOJIYYCHHBIX CaMOCTOATCIIBHO HWJIM COBMCCTHO CO CBCPCTHHUKAMH IIPH BBIITOJHCHUHU
XUMHUUYECKOI'0 OSKCIICPpUMCHTA, HpaKTI/I‘ICCKOfI pa6OTBI I1I0 HCCIICAOBAHUIO CBOMCTB
M3y4YaeMbIX BEIIECTB, pealu3alud Yy4eOHOTO MNpoeKkTa U (POPMYITUPOBATH BHIBOJBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HMCCIECAOBAHUMN ITYTEM COTIIACOBAHMS IMO3ULHUN B XOAE
o0CyX/1IeHHsI 1 0OMEHA MHEHUSIMHU.
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PerynsiTuBHbIC YHUBEpPCAJIbHbIe y4eOHbIC JCHCTBUA

CaMOCTOSITEJIBHO  IUIAHUPOBAaTb M OCYIUECTBIATh CBOKO  IT03HABATEIbHYIO
NEeATENbHOCTh, OINpeAesssss €€ LelId M 3aJadd, KOHTPOJIMpPOBaTh M IO Mepe
HE00XOMMOCTH KOPPEKTUPOBATH MPEIAra€Mblil AITOPUTM JICUCTBUI MPU BBIIOJIHEHUN
y4eOHBIX M HCCIIEOBATEIbCKUX 3a7a4, BbIOUpaTh Hanbonee 3pGeKTUBHbBIN c1ocod ux
peUIeHUs C YYETOM MOTYUYEHHUs] HOBBIX 3HAHUM O BEIECTBAX U XUMUYECKUX PEAKIMIX;

OCYLIECTBIATh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CaMOaHalIu3a U
CaMOOLICHKH.

HPEJIMETHBIE PE3YJ/IbTATDBI
10 KUIACC

[IpenMeTHble pe3ynpTaTbl OCBOEHHUSA Kypca «OpraHuydeckas XUMHUsSD OTPAXKAIOT:

c(OPMHUPOBAHHOCTH MPENCTABICHUM O XUMHUYECKON COCTABIISIOIIEH €CTECTBEHHO-
Hay4YHOW KapTUHBI MUPA, POJIM XUMHH B TO3HAHUH SABJICHUI IPUPOJIbI, B (HOPMUPOBAHUU
MBIIUIEHUS] U KYJbTYpPbl JUUYHOCTH, €€ (PYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOAUMOMN
JUISL pEIIeHHs] MPAKTHUYECKUX 3a7ad M SKOJOTMYECKHM OOOCHOBAHHOI'O OTHOIIECHHUS
K CBOEMY 3JI0POBBIO U IIPUPOIHOU CpELE;

BJIAJICHUE CUCTEMOU XMMUYECKUX 3HAHUMN, KOTOPAsi BKJIIOYAET: OCHOBOIIOJIArarolue
NOHATUS (XMMHUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAs 000JOYKa aToMa, MOJIEKYJa,
BaJICHTHOCTh, AJIEKTPOOTPUILIATEIBHOCTh, XUMHUECKasl CBS3b, CTPYKTypHas (opmyia
(pa3BEpHyTas U COKpaIéHHas), MOJib, MOJIIPHAsI Macca, MOJISIPHBIM 00BEM, YTIIEPOIHBIH
cKkeseT, QyHKIMOHaJIbHAas rpyIna, paauKai, H30Mepusi, U30Mepbl, TOMOJIOTUYECKUH psfl,
TOMOJIOTH, YTJIEBOAOPOABI, KHCIOPOJA W a30TCOACPMALIME COCOUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJIIPHBIE COCUHEHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHus oprannueckux BemectBs A.M. bByTiepoBa, 3akoH coXxpaHEeHHsI MacChl
BEILECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHUM S3bIK XUMHUH; MUPOBO33PEHUYECKHE 3HAHNUS,
JeXalye B OCHOBE IIOHMMAaHUs NPUYMHHOCTH U CUCTEMHOCTH XWMHYECKHUX SIBJICHWUM,
(aKkTOJIOrMYeCcKre CBEJAEHUS O CBOWMCTBaX, COCTaBe, IMOJYYEHHUH M O€30MaCHOM
UCIIOJIb30BAaHUM BAKHEHIIMX OPraHMYEeCKUX BEHIECTB B OBITY M NPaKTUYECKON
NEeATEIbHOCTH YEJIOBEKa,;

c(hOPMUPOBAHHOCTh YMEHHUW BBISBISATH XapaKTepHble MPU3HAKU TOHSATHUH,
YCTaHABIMBAaTh MX B3aWMMOCBA3b, HCIIOJb30BaTh COOTBETCTBYIOIIME  TOHSTHUSA
IIPY OIIMCAaHHUH COCTaBa, CTPOCHMS U IPEBPALIEHNN OPTAHUYECKUX COEIUHEHHN;

c(OPMUPOBAHHOCTh ~ YMEHHMM  HUCIOJNB30BAaTh  XMUMHUYECKYI0  CHMBOJIUKY
JUTSI COCTaBJICHHS] MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM ) popMy T
OPraHMYECKUX BEIIECTB U YPAaBHEHUM XUMHYECKUX PEAKLNN, MU3rOTABIMBATH MOJEIIH
MOJIEKYJl ~OpPraHUYECKMX BEIIECTB JUI1 WIUIIOCTPALlMM HUX  XUMHUYECKOIO H
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

cOpPMUPOBAHHOCTh YMEHUN yCTaHABIUBATh MPHUHAJIECKHOCTh HM3yUYEHHBIX
OpPraHMYECKUX BEILECTB M0 UX COCTAaBY U CTPOCHMIO K OINpENEIEHHOMY KilacCy/Tpyrie
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COCIMHEHU  (YIJIEBOJOPOABI,  KHUCIOPOJ W  a30TCOJAEpXkallhe  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUS 110 CHUCTEMATHYECKOU
HomeHnkiatype (IUPAC), a Takke NpPUBOAWTH TPUBHAIIBHBIE HA3BaHUS OTIEIbHBIX
OpPraHUYECKHX BEIECTB (3TUJICH, MPOIUJICH, alleTUIICH, STUIICHTIIUKOIIb, TIIULEPHUH, (EHO,
dbopManbaerus, ameraibAeTu, MypaBbUHAs KHCIOTA, YKCyCHas KHUCIOTa, OJIEMHOBAs
KHCJIO0Ta, CTEAPUHOBAsI KUCIIOTA, TIII0K03a, PPYyKTO3a, KpaxMall, IEeJUTI0I03a, TIUIIH);
c(hOpPMHUPOBAHHOCTh YMEHHUS ONIPENEIATh BUbI XUMUYECKOM CBSI3U B OPTraHUYECKHUX
COEIMHEHUSIX (OJIMHAPHBIC U KPATHEHIE);
cOPMUPOBAHHOCTh ~ YMEHHUSI MPUMEHATh TOJOXKEHHS TEOPUU  CTPOCHHS
opranuueckux BemiecTB A.M. ByTiepoBa st 0OBSICHEHHS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;
c(OPMHUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENECH PA3IMYHbBIX KJIACCOB OPraHUYECKHUX
BEUIECTB (METaH, 3TaH, ATHJIEH, IPOINWIEH, alleTuieH, OyTanueH-1,3, MmeTunoyraaueH-
1,3, OeH30yi, METaHO], 3TaHOJ, JTWICHIJUKOJb, TIULEPUH, (EHOJ, aleTalbICTul,
MypaBbMHAsl M YKCYCHAsl KUCJOTBI, IVIFOKO3a, KpaxMmaj, LEJUIFJI03a, aMHUHOYKCYCHas
KHCJIOTa), WJUIIOCTPUPOBATh T'€HETUYECKYI0 CBA3b MEXAY HHUMU YpaBHEHUSMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYII;
c(OpPMUPOBAHHOCTh YMEHMSI XapaKT€pPU30BaTh HCTOUYHUKU YIJIEBOJOPOJHOTO
ChIpbs (HETh, MPUPOIHBIA Ta3, yrojib), CIOCOOBI MX MEPepadOTKU U MPAKTHUECKOE
NpPUMEHEHHE IPOAYKTOB NEpepadbOTKH;
c(hOpMHUPOBAHHOCTh YMEHUW POBOAUTH BHIYUCIICHHS [0 XUMUYECKUM YPAaBHEHUSIM
(maccbl, 00bEMa, KOJIMYECTBA HCXOJHOIO BEIIECTBA WM MPOJIYKTa pPEAKIUH I10
U3BECTHBIM Macce, OOBEMY, KOJMYECTBY OJHOTO U3 MCXOJHBIX  BEIIECTB
WJIM TIPOAYKTOB PEAKIINH);
c(hOpMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOM 3HAHMN 00 OCHOBHBIX METOJaxX
Hay4HOI'O IO3HAHMS, UCIOJIB3YEMBIX B XUMHH MPU U3YYEHUHN BEIIECTB U XUMUYECKUX
ABJICHUN (HaOJIO/IeHUE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJEIHPOBAHHUE), HCIOIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHMS JJISl MIPUHATUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYAaLMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;
c(hOpMUPOBAHHOCTh YMEHHUM COOJIIOAATh TMpaBWIA IOJH30BAHUS XUMHYECKOM
MOCY101 1 JabOpaTOPHBIM 000PYI0BaHUEM, a TAK)KE MPaBUiIa 00paIllEeHHsI C BEIIIECTBAMHU
B COOTBETCTBUU C UHCTPYKIMSIMH IO BBITIOJHEHUIO TA00PATOPHBIX XUMUYECKHX OIBITOB;
COPMUPOBAHHOCT, ~ YMEHWM  IUIAHUPOBATh U BBINOJHATh  XUMHYECKUU
SKCIIEPUMEHT (MPEBpPALICHUSI OPraHUYECKUX BEIIECTB IPH HAarpeBaHUM, MOJIYYEHUE
ATWJIEHA U U3YyUYEHUE €r0 CBOMCTB, KAUECTBEHHbIC PEAKIMU OPraHMYECKUX BELIECTB,
JeHaTypalus OeJNKOB MpPU HArpeBaHHUM, IBETHHIE PEAKIMH OENKOB) B COOTBETCTBUU
C MpaBUJIAMH TEXHUKHU 0€30MacHOCTH IpU 0OpaIlleHnH C BEIIECTBAMHU U JIA0OPATOPHBIM
000pyI0BaHUEM, MPEACTABISATH PE3YyJIbTaThl XMMHUYECKOTO SKCIEpUMEHTa B (opMe
3aMyCy YPaBHEHUI COOTBETCTBYIOIIMX PEAKIHi U (HOPMYITHPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YJIbTATOB;
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COPMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKHM  aHAJIU3UPOBATh  XUMHUYECKYIO
nH(pOpPMAaILKIO, TOTyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MacCOBOM MHGOpPMAIUH,
WNHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUI COOJIIO/1aTh IPaBUIIa 3KOJOTHUYECKH 1IEIECO00pa3HOro
IIOBEJICHUS B OBITY U TPYJOBOM JIEATEIBHOCTH B LIEJISAX COXPAHEHUS CBOETO 3[J0POBBS U
OKpY’Karollleld TMPUPOIHON Cpenbl, OCO3HABaTh ONACHOCTh BO3JACHCTBUS Ha >KUBBIC
OpraHu3Mbl ONPEIEIEHHBIX OPraHUYECKUX BEUIECTB, MOHMMAs cMbIca nmokazatens [T/IK,
HNOSCHATh Ha IPUMEPAx CHOCOObI YMEHBIIEHUS W NPEIOTBPALICHUS HX BPEIHOIO
BO3/IEMCTBUSI HA OPraHU3M YEJIOBEKa;

g 00y4arolmMxXcsi € OrPaHMYEHHBIMU BO3MOXHOCTSMHU 3/I0pOBbS: YMEHHE
NPUMEHATh 3HAaHUA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX TO3HAHUS BEUIECTB H
XUMUYECKUX SIBJICHUM;

U CIENBIX M CIA0OBHIANIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh PEIbe(HO
TOYEUHYI0 cucteMy o0o3HaueHui JI. bpaiins aid 3anucu XuMudeckux (Gpopmyi.

11 KVIACC

IIpenMeTHbIe pe3ynbTaThl OCBOCHHUSA Kypca «OOImas M HEOpraHUYecKas XUMUSDY
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJICTABICHUM: O  XUMHYECKOW  COCTABIISIIOLICH
€CTEeCTBEHHO-HAYUYHOUW KAapTHUHBI MHUpPA, POJM XUMHUHU B TMO3HAHUU SIBJICHUU MTPUPOIHI,
B (OpMHUpPOBAHMM MBINUICHUSI U KYJbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHOU
IPAMOTHOCTH, HEOOXOIWMOW IS PEIICHUS NPAKTUYECKUX 3aJad M IKOJOTHYECKU
000CHOBAaHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBBIO U IIPUPOJTHOU Cpeie;

BJIAJICHUE CUCTEMON XUMHUUYECKUX 3HAHUI, KOTOPAasi BKJIFOYAET: OCHOBOMOJIATAOIIINAE
MOHATUS (XUMUYECKUN DJIEMEHT, aTOM, HM30TOM, S-, P-, d- AJIEKTPOHHBIE OpPOUTAIH
aTOMOB, HOH, MOJIEKYJIa, MOIJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
3JIEKTPOOTPUIIATEIILHOCTh, CTEIEHb OKHCICHHUS, XUMHUUYECKas CBs3b (KOBaJICHTHas,
HWOHHas1, METAUIMYECKasi, BOAOPO/IHAS ), KPUCTALIMYECKAs PEeIIETKA, TUIIBI XUMHUUYECKUX
pEaKLMil, pacTBOP, JICKTPOIUTHI, HEANEKTPOIUTHI, INEKTPOJUTHIECKAST AUCCOLUAINS,
OKHCJIUTENIb, BOCCTAHOBUTENIb, CKOPOCTh XHUMHYECKOMW PpEaKIUH, XUMHUYECKOE
paBHOBECHE); TEOPUM U 3aKOHBI (TEOpHUS IJICKTPOJUTHUYECKOM IUCCOLMAIINH,
nepuoauueckui 3akoH (.M. MenneneeBa, 3aKOH COXpPaHEHHS MACChl BEIIECTB, 3aKOH
COXpPAaHEHMSI U TPEBPAIICHUS] PHEPTUH MPU XUMHYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUN $S3bIK XHMHH, MHPOBO33PEHUECKHE 3HAHMS, JICKAIIUE B OCHOBE
MOHUMAHHS TMPUYMHHOCTH M CHUCTEMHOCTH XUMMUYECKHX SIBIICHHM, (PAKTOJOTHUYECKHE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyUYCHUN U 0€30IMaCHOM UCIIOJIb30BAaHUY BAKHEHIIINX
HEOPTaHWYECKUX BEIIECTB B OBITY U MPAKTUIECKOMN NEATEIHHOCTH YEJIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHHMM BBISIBISATH XapaKTEpHbIE TMPU3HAKU TOHSITHUH,
YCTaHaBIMBAaTh HMX B3aMMOCBSA3b, HCIOJb30BaTh COOTBETCTBYIOIIME TOHSTHUS
IIpY ONUCAHWU HEOPTaHMYECKUX BEILIECTB U UX MPEBPALLICHUN;
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chOPMHUPOBAHHOCTh ~ YMEHHMM  HUCIIOJIB30BAaTh  XHMHUYECKYI)  CHMBOJIUKY
UIA  cocTaBieHUsT (OpMyJT BEIIECTB M YpaBHEHUH XWMHUYECKUX PEaKIuid,
cucrtematuyeckyto HoMmeHknarypy (IUPAC) u TpuBHaibHBIE Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BELIECTB (YTrapHBIN ras, yrieKMCIbld ra3, aMMHaK, Tali€Has U3BECTb,
HeraiméHas U3BeCTb, TUThEBASI COJIA, MUPUT U APYTHE);

c(hOPMHUPOBAHHOCTh YMEHUW OMNpPENENATh BAJCEHTHOCTh U CTENEHb OKHUCICHUS
XUMHYECKUX JJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XUMHUYECKOU CBS3U
(koBaneHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOAHAs) B COEAMHEHMSX, THII
KPUCTaJUIMYECKOW PEeIIETKH KOHKPETHOTO BEIIECTBA (ATOMHAs!, MOJIEKYJIApHAsi, HOHHAs,
MeTaJlJIn4ecKas), XapakTep cpe/ibl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COEIMHEHUM;

c(OpPMUPOBAHHOCTh YMEHUI YCTaHaBIMBATh MPUHAAJIEKHOCTh HEOPTaHUYECKUX
BELIECTB [0 HX COCTAaBy K ONpPEIElIEHHOMY KiacCy/Tpylmne COeIMHEHUH (IpOCThIe
BELIECTBA — METAJUIBl M HEMETaJUIbl, OKCHJbI, OCHOBAHHUSA, KUCJIOThI, aM(OTEpHBIC
TUJAPOKCUIBL, COJIN);

c()OPMUPOBAHHOCTh YMEHUW paCKpbIBaTh CMBICI MEPUOJUYECKOrO0 3aKOHA
J.1. MeHnaeneeBa 1 JEMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOIIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYyHKIUU;

c(OPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHUE ATOMOB
XUMUYECKUX 3ieMeHTOB 1-4 mnepuonoB Ileprogudeckoil CHCTEMBI XHMHUYECKHX
anemenToB J[.M. MenpaeneeBa, UCTIONIb3Ys MOHITUS «S-, P-, d-2JIEKTPOHHBIE OPOUTAIINY,
«IHEPreTUYECKUE YPOBHW», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHsSI CBOMCTB
XMMHUYECKUX 3JIEMEHTOB M MX COCAMHEHUU 1O nepuonam u rpynnam lleproandeckoi
CUCTEMBbI XUMHYeCKuX djieMeHTOB [[.1. MeHaeneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBa  HEOPraHMYECKMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILIECTBOBAHME T'€HETUYECKON CBS3M MEXKJYy HEOPraHMYECKUMHU BEUIECTBAMU
C IOMOIIIBIO YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUUECKUX PEAKLINN;

chOpPMUPOBAHHOCTh ~ YMEHHA  KJIacCU(PUIMPOBATh  XUMHUECKHE  PEaKIHUU
M0 Pa3ju4HbIM MpU3HAKaM (YUCIYy M COCTaBy pPEarupyroliux BEHIECTB, TEMJIOBOMY
addekTy peakuuu, HU3MEHEHUIO CTENEHEW OKHUCIEHUSI JJIEMEHTOB, OOpaTUMOCTH
pEeaKLMH, YYACTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUN COCTAaBJISTh YPAaBHEHUS PEaKlUil pa3iHuHBbIX TUIIOB,
MOJIHBIE U COKpAIEHHBbIE YPAaBHEHUSI PEAKIMl MOHHOTO OOMEHA, yUWThIBasl YCJIOBHUS,
MIPU KOTOPBIX ATH PEAKIUU UAYT A0 KOHLA;

c(hOPMUPOBAHHOCTh ~ YMEHUH  MPOBOJUTH  pEAKLUMH,  I[OATBEPKIAIOIINE
KAUeCTBEHHBIM COCTAB PAa3JIMYHBIX HEOPraHWYECKHUX BEUIECTB, PACIIO3HABAThH OINBITHBIM
IIyTEM HOHBI, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;

chOPMUPOBAHHOCTH ~ yYMEHHM  pacKpbIBaTh  CYIIHOCTh  OKUCIHTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUN MOCPEJCTBOM COCTABIICHUS 3JIEKTPOHHOTO OajaHca 3THX
peakumii;
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c(hOPMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOU
peakiMu OT PA3NUUYHBIX (AKTOPOB; XapaKTEpP CMEHICHUS XUMUYECKOIO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuuin Jle [llaTensbe);

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh XUMUUYECKHUE MPOLIECCHI, JIexKAaIlInue
B OCHOBE MPOMBIIIJICHHOTO TIOJYYEHHUS] CEPHOM KHUCIOThI, aMMHaKa, a Takke
c(hOpMHUPOBAHHOCTH MPEJCTABICHUN 00 00X HAYYHBIX MPUHITUIIAX U SKOJIOTHUUECKHUX
npobiemMax XUMHUYECKOTO MTPOU3BOICTBA;

c(hOpMHPOBAHHOCTh YMEHUH TTPOBOIUTH BEIYUCIICHUSI C UCTIOJIB30BAHUEM TTOHSTHS
«MaccoBas 10J151 BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUM Ta30B MPU XUMUYECKUX
peakIMsIX, MacChl BellecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJHOIO U3 YHYACTBYIOIIMX B PEAKIMHU BEIIECTB, TEIJIOBOrO 3(ddexra
peaklMKi Ha OCHOBE 3aKOHOB COXPAHEHUsI MACChI BEILIECTB, MPEBPAIICHUS U COXPAHEHUS
SHEPIUH;

c(hOpMUPOBAHHOCTh YMEHHUM COOJIIOAATh MpaBWIA MOJH30BAHUS XUMHYECKOU
MOCY/10i U 1abopaTOpHBIM 000PYIOBAaHUEM, A TAKXKE MPAaBUIIa OOpAIlIEHUS C BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKITUSIMHU IO BBITTOJTHEHUIO TA00PATOPHBIX XUMUYECKUX OTBITOB;

c)OPMUPOBAHHOCTh ~ YMEHUH  IUIAHUPOBATh U BBIMOJHATH ~ XUMHYECKUM
AKCIIEPUMEHT (pa3jioKEHUE TEPOKCHIA BOJOPOAAa B NPUCYTCTBUHM KaTallM3aTopa,

onpeaeneHre Cpeibl paCTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCAIBLHOTO MHAUKATOPA,
BIIUSIHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUUYECKON PEaKIUu, PEaKiiui HOHHOTO
oOMEeHa, KaueCTBEHHbBIC PEAKIIMU Ha CYJb(}aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHMUSI, pEIIeHHE FKCIIEPUMEHTAIBHBIX 3a7a4 o TeMaM «Metamib» u «Hemeramby)
B COOTBETCTBHUHU C MPABWJIAMU TEXHUKU O€30MAaCHOCTH MPU 0OpaIIeHUH C BEIIECTBAMU U
7abopaTOpHBIM  OOOpYJOBAaHUEM,  TPEACTABISATH  PE3YJbTaThl  XUMHUYECKOIO
OKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHM COOTBETCTBYIOIIUX  PEAKIUN U
(hopMyIHpOBaTh BBIBOBI HA OCHOBE 3TUX PE3YJIHTATOB;

chOPMHUPOBAHHOCTh ~ YMEHUM  KPUTUUECKH  aHAJIU3UPOBATh  XUMHUYECKYIO
uHopMaIMio, TONy4aeMyl0 M3 pa3HbIX HCTOYHHKOB (CpEICTBa  MacCOBOM
KOMMYHUKaruu, HTepHEeT U ApyTHX);

c(hOpPMHUPOBAHHOCTh YMEHUH COOIOIAThH TIPaBUiIa SKOJIOTUUYECKH TIeJIeCO00Pa3HOTO
MOBEJICHUS B OBITY M TPYJOBOU JCSATEIHHOCTH B IENIIX COXPAHCHHS CBOETO 3/I0POBbS U
OKpY>Kalollled TMPUPOJIHON Cpelbl, OCO3HABAaTh OIMACHOCTh BO3JECUCTBHUS HA >KUBbHIC
OpraHu3Mbl OMpeACIEHHBIX BEIECTB, MOHUMAasE cMbIca mokazarens [IJIK, mosicHATh
Ha MpUMEpax CHOCOObI YMEHBIICHHS W MPEJOTBPAIICHUS WX BPEIHOTO BO3JEHCTBUS
Ha OpraHU3M YEJIOBEKa;

Uil OOyYaromMxcsi C OTPaHUYCHHBIMU BO3MOXKHOCTSMH 37I0POBbS: yMEHHE
MPUMEHSATh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX TIO3HAHUS BEIIECTB W
XUMHUYECKUX SIBJICHUM;

JUTSL CJICTIBIX M CJIA0OBUISIINX OOYUYaIOIIUXCS: YMEHHE HCIIOIh30BaTh PelbedHO
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins nns 3anucu xumudeckux Gpopmy.
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10 KJIACC
HaumenoBanue
No KommuectBo OCHOBHBIE BUJIBI 1€ATEIHLHOCTH
pa3/iesioB U TEM [IporpammHoOE copepKaHue
n/m 4acoB 00yYaroMXCs
y4eOHOT0 mpeameTa
Pa3zneu 1. Teoperuyeckue OCHOBBI OPraHUYECKON XUMMHU

[Ipenmer
OpTraHUYECKON XUMUMU.
Teopus crpoeHus
OpraHUYEeCKUX
COCTMHECHUN

A.M. bytneposa

3

[IpeaMeT opraHM4ecKOr XUMUMU:

€€ BOSHUKHOBEHUE, PA3BUTHE U
3HAYEHHE B MOJIYYCHHH HOBBIX BEIIECTB
¥ MatepuainoB. Teopus cTpoeHus
OPTraHUYECKUX COCTUHECHUIN

A.M. bytnepoBa, €€ OCHOBHBIE
nosiokeHus. CTpyKTypHBIC (hOPMYJIBI
OpraHn4ecKux BeuiecTs. ['omonorus,
n3oMepusa. XuMHUYECKas CBA3b

B OPTAaHUYECKUX COCAMHECHUSX: KPATHBIC
CBSI3H, G- U T-CBSI3H.

[IpencraBnenue o kiaccupukanuu
OpraHn4eckux Beuiects. Homenknarypa
OPTaHUYECKUX COCAUHECHUH
(cucTeMaTnueckas) U TpPUBHAIbHbBIC
HA3BaHUS BAKHEUIINX ITPEICTABUTEIIEH
KJIACCOB OPraHUYECKUX BELIECTB.
JKCNePUMEHTAIbHbIE METOAbI
U3yYeHHSI BELeCTB U UX NPeBpaLlieHHi:

PackpbIBaTh CMBICI U3yYaEMBbIX
MOHATUM (BBISABIATH UX XapaKTEPHBIC
MIPU3HAKH ), yCTaHABIIMBATh UX
B3aMMOCBSI3b.

[IpuMEHSTh MOJIOKEHUS TEOPUHN
CTPOEHHUS OPraHNYECKUX BEUIECTB

A. M. BytnepoBa 115t 00bsICHEHUS
3aBUCUMOCTH CBOWCTB BELIECTB OT UX
COCTaBa U CTPOECHUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTS1 COCTaBJICHUS] MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpaII€HHON ) PopMyJT OpraHMIECKUX
BELIECTB.

Ornpenenarb BUJIbI XUMUYECKOH CBSI3U
(oauMHapHBIE, KPATHBIE) B OPTraHUYECKUX
COEIMHEHUSX.

PackpsIBaTh poJib OpraHnue€CKON XUMUU
B IPUPOJIE, XaPAKTEPU30BATh €€
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e JleMOHCTpaLMu:

— O3HaKOMJICHHE ¢ o0pa3amMu
OpPraHUYECKUX BEIIECTB M MaTepUaIaMu
Ha X OCHOBE;

— OMBITHI 110 MPEBPAIICHUIO
OpPraHUYECKUX BEIIECTB MPU HarpeBaHUU
(ruaBiieHue, 0OyTIIMBaHUE U TOPEHHUE).

e JIabopaTOpHBIE ONBITHI:

— MOJICTTUPOBAHUE MOJICKY T
OpPraHUYECKUX BEILECTB

3HAYEHHE B KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBSI3b C APYTUMHU
HayKaMH.

HabmroiaTe 1 onucsiBaTh
JE€MOHCTPALMOHHBIE OIIBITHI; IPOBOIUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MpPaKTUYECKHE PadOThI

Hroro no pazgeny

Pa3zgeua 2. Yriaesoaopoasl

2.1 | IIpenenbHbIe AJIKaHBI: COCTaB U CTPOEHHUE,
YIJI1E€BOAOPOIbI — TOMOJIOTUYECKHM psiA. MeTaH 1 3TaH —
aITKaHBI IpoCTeHIne MpeICTaBUTENH AJIKAHOB:

COCTaB, XUMUYECKOE CTPOCHHUE,
¢buznyeckue 1 XuMU4YeCK1e CBOMCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HAX0XJICHUE B IPUPO/IE, TOTYICHHUE U
pUMEHEHHE

2.2 | HenpenenbHbie AJIKEHBI: COCTaB U CTPOEHHUE,
YTJIEBOIOPOBIL: TOMOJIOTUYECKUH psAJl. DTHIICH —

aJIKCHBI, aJIKAJIUCHBI,
aJIKWHBI

MPOCTEUIINH NPEICTABUTEND AJIKEHOB:
COCTaB, XUMHUUYECKOE CTPOCHHUE,
duznyeckue 1 XuMU4YEeCKIe CBONCTBA
(peakiuu TuIpUpOBaAHHS,
raJIOTEHUPOBAHNUS, TUAPATALUH,

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABINBATh UX
B3aHMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIIUE TOHATHUSA

MIPU OMKUCAHUU COCTaBa, CTPOCHUS U
MPEBPAILICHUN OPTraHUYECKUX
COEUHEHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaI¢HHOM) GopMyJT OPraHUYECKUX
BEILIECTB.

VYcranaBiauBaTh NpUHAAJICKHOCTD
BEIIIECTB K OIPeIeTICHHOMY KJIacCy
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OKHUCIICHUSI ¥ TIOJIUMEPU3ALIUHN )
Hax0JICHUE B IPUPOJIC, TOTYUCHHUE U
MIPUMEHEHUE.

Ankaauensl: 0Oytaauen-1,3 u
MeTwI0yTaaueH- 1,3, xumuueckoe
CTPOEHHUE, PEAKIUs OJIMMEpPU3aLINH,
pUMEHEHUE (1151 CUHTE3a
MIPUPOHOTO U CUHTETUYECKOTO
KaydyKa U pEe3UHBI).

ANKWHEL: COCTaB ¥ 0COOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUI PSI.
ALETUIIEH — POCTEUIINN
MPEJCTABUTENb AIKHHOB: COCTAB,
XUMHUYECKOE CTPOCHHE, (DU3NUISCKHUE U
XUMHUYECKHE CBOMCTBA (peakinu
TUJPUPOBAHUS, TAJIOTCHUPOBAHUS,
rUpaTaluy TOPEeHUs ), HaXO0XKJICHUE

B IIPUPO/IC, TOJTYyUYEHUE U TPUMEHEHUE

23

ApomaTudeckue
YTIEBOIOPObI

ApeHbI: 0€H30JI U TOIYOJI, COCTaB,
XUMHUUYECKOE CTPOCHHUE MOJICKYJI,
(bU3UYECKUE U XUMHYECKHUE CBOMCTBA
(peakiuy rajJoreHupoOBaHuUs U
HUTPOBAHMSI), IOTyUYEHUE

U IpuMeHeHne. BiausHaue 6eH3ona

Ha OpraHu3M 4esoBeka. [ eHeTudyeckas
CBSI3b YTJIEBOJIOPOJIOB

YIJIEBOJIOPOJIOB 10 COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

110 CUCTEMaTUYECKOH HOMEHKIIATYyPE;
MIPUBOJIUTH TPUBHAJIbHBIC HA3BAHUS
OT/ICJIbHBIX MPEIACTABUTEIICH
YIJIEBOJOPOIOB.

OnpenensiTe BUIbI XUMUYECKON CBA3U
B MOJIEKYJIaX yTJIEBOJOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
npuMeHeHune, GU3nIecKue u
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHIE
CITOCOOBI TTOTYYCHHS TUITHYHBIX
MPEJCTABUTENICH Pa3IMUHbIX KJIACCOB
yIJIEBOJIOPOIOB (METaHa, ATaHa,
ATUJICHA, alleTHIIeHa, OyTaaueHa -1,3,
OeH3071a, TOJIy0JIa).

BbISIBISITh TEHETUYECKYIO CBSI3b MEXKTY
YIJIEBOJIOPOIaMH U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
pEaKIMi C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (pOopMyI.
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[IpupoaHbie
UCTOYHUKH
YTJIIEBOJIOPO/IOB U UX
nepepadoTKa

[Tpuponanslii ra3. [lomyTHbie HEPTAHBIE
ra3el. HedTp 1 €€ mpoucxoxaeHue.
Crnioco0bl epepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
Karanmutuyeckuid). ITpoayKTel
nepepadoTKu HEPTH, UX TPUMEHEHHUE
B [IPOMBILUICHHOCTHU U B OBITY.
KameHHBI yroyb 1 IPOyKTHI €T0
nepepadoTKH.

JKCNepUMeHTATIbHbIE METOAbI
N3y4eHHs BellecTB

U MX NpeBpallleHMii:

¢ JleMOHCTpauu:

— xoyekuuu «Hedtb» u «Yromiby;

— BUJeo(pparmeHT «Bynkanuzanus
PE3UHBI.

e JlaGopaTopHBIEC OIBITHI:

— Ka4eCTBEHHOE OIpeIeNIeHHe yriepoaa
Y BOJIOPOJIa B OPIraHMYECKUX BELIECTBAX;
— O3HAKOMJICHHE C 00pa3IamMu
MJ1aCTMAcC, KayqyKOB U PE3UHBI;

— MOJIETUPOBAHUE MOJIEKYI
YTJIEBOJOPOIOB U
rajlor€HONPON3BOAHBIX.

e [IpakTuueckue paboThI:

Ne 1. [Tony4denue 3THIIEHA U U3yUYEHUE
€ro CBOUCTB.

XapakTepu3oBaTh HCTOYHUKHU
YIJIEBOJIOPOJHOTO CHIPbsI (HEDTh,
IPUPOJIHBII ra3, yroip), CliocOObl UX
nepepabOTKU U MPAKTUUECKOE
IPUMEHEHNE TI0JyYaeMBbIX IPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — IIPOBEJICHUE,
HAOJII0JIEHUE U OITMCAHUE XUMHUECKOTO
AKCIIEpUMEHTA (JJaOOPaTOPHBIE ONBITHI U
IpakTU4eCKue paboThl).

CnenoBath mpaBuiiaM 6€30MacHON
paboThI B J1abOpaToOpuu

IIPY UCTOJIB30BAHUN XUMHUYECKON
MOCY/Ibl K1 000PY/IOBAHHUSI, & TAKIKE
npaBuiiaM oOpallleHus C BeIeCTBAMU

B COOTBETCTBUU C UHCTPYKLMSAMU
BBITIOJIHEHHSI 1Ta0OPATOPHBIX ONBITOB U
MPAKTUYECKHUX padOoT M0 MOJIYYEHUIO U
M3YUYEHUIO OPraHUYECKHUX BELIECTB.
IIpencraBiATs pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUU COOTBETCTBYIOLIMX PEAKLIMI
Y JIeJ1aTh BBIBOJIbI HA UX OCHOBE.
[IpoBOIUTH BBIUKCICHHUS

VTSI OTIpE/IeNIEHUS MOJIEKYJISIPHOMN
(bopMyJIbI OPraHNYECKOTO BEILIECTBA,
10 YPaBHEHUIO XUMUYECKON pEaKI1H.
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e PacuérHblie 3agaum:

— ONPEAEIICHUE MOJIEKYJIIPHOU
(bopMyIIbI OPraHNYECKOTO BEIECTBA

10 MACCOBBIM JIOJISIM aTOMOB
XAMHUYECKUX JJIEMEHTOB;

— Pacy€Thl 10 YPABHEHUIO XUMHYECKOM
peakuuu

CaMOocCTOSATENBHO MIJIAHUPOBATH U
OCYILECTBJIATH CBOIO II03HABATEIBHY IO
JESATENbHOCTD; IPUHUMATh aKTUBHOE
y4acTue B IpyNIoBoi yueOHOH
NEATENBHOCTH

Hroro no pazgeny

13

Pa3znen 3. Kucaopoacoaep:xamue oprannyeckue CoeJUHCHUA

3.1

Crouprel. ®eHon

3

IIpenenbHbIE OTHOATOMHBIEC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOoeHHE, (PU3NUECKUE U XUMUYECKUE
CBOMCTBA (pEAKLMH C aKTUBHBIMHU
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHeHue. BogopoaHas
cBs13b. DU3HOIOTHYECKOE JEHCTBHUE
METaHOJIa U ATaHOJIa Ha OpraHu3M
YyeJIOBEKa.

MHOroaToMHbI€ CHUPTHI: ATUICHTJIUKOJIb
Y TJIULEPUH, XUMUYECKOE CTPOEHHUE,
(bU3MYECKUEe U XUMUYCCKHUE CBONCTBA
(B3auMOAEHCTBHE CO MIECTOYHBIMU
MeTaJllaMH1, KaYeCTBEHHAs PEaKIUs
Ha MHOTOATOMHBIE CITUPTHI).
duznosornueckoe 1eUCTBUE

Ha OpraHu3M uejoBeka. [I[pumeHeHue
TJIMIEpUHA U ATUJICHTJIUKOJIS.

PackppIBaTh CMBICIT U3y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABJIMBATh UX
B3aMMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOIIUE TOHSATHUS

MIPY ONHCAHUU COCTaBA, CTPOEHUS U
MIPEBPALIEHAN OPraHUYEeCKUX
COCIMHEHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUIs1 COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIE¢HHOM) GOopMyIT OPraHUYECKUX
BEILIECTB.

VYcranaBauBaTh NPUHAJICKHOCTD
BEIIECTB K OIPEJICIICHHOMY KJIACCYy

10 COCTaBY M CTPOCHUIO, HA3bIBATh UX
[0 CUCTEMATHUYECKON HOMEHKJIATYpE;
MIPUBOJIUTH TPUBUATIbHBIC HA3BAHMS
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®enoi. CTpoeHHrEe MOJEKYJIbL,
buznyecKre 1 XUMUIECKIE CBOMCTBA
dbenona. TokcuuHocTh (heHoIIa, ero
(hU3M0I0TNYECKOe IEUCTBUE

Ha opraHu3M venoBeka. [[pumenenue
dbeHomna

3.2

AJbJETUIBI.
KapOoHOBBIE KUCTOTHI.
CrnosxHblie 23Gupsl

Anpaeruapl: GopMaibaETua U
aleTanbAeru]], XAMUYECKOe CTPOEHHUE,
¢duznyeckue 1 XuMHUYECKHE CBOMCTBA
(peakuuy OKUCICHHS 1 BOCCTAHOBJICHMS,
KAueCTBEHHbIC PEAKLIMH), IOJyUYECHHUE U
IIPUMEHCHHE.

OJIHOOCHOBHBIE TIPEJETBHBIC
KapOOHOBBIE KUCIIOThI: YKCyCHast
KHCJIOTa, XUMUYECKOE CTPOEHUE,
bu3nYecKue 1 XMMUYECKHE CBOWCTBA
(oOmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOTYUEHUE U
npumeHeHue. CTeapuHoBas U OJIEMHOBAs
KHCJIOTBI KaK ITPEJICTaBUTENH BBICIINX
KapOOHOBBIX KUCIOT. Mblila Kak coJin
BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOILIEE IEUCTBHUE.

CrnosxHble 3(pUpbI KaK MTPOU3BOAHBIC
KapOOHOBBIX KUCIOT. [ maponus
CIOXHBIX 3QupoB. XKupsl Kak

OT/ICJIbHBIX MPEACTABUTEIICH
KUCJIOPOJICOJIEPIKAIIMX COCTMHEHMUIA.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHEHUe, PU3NIECKUE U
XMMHUYECKHE CBOMCTBA, BaXKHEHUIIINE
CIOCOOBI MOTYUYEHUS] TUTUYHBIX
MPEJICTABUTENIEN PA3IMYHBIX KJIACCOB
KHCJIOPOJICOJIEPKAIIMX COCTMHECHUI
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmaabaeruaa,
aleTanbJAeru1a, YKCyCHON KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
IIEJUTIOJIO36] ); BBISBIIATh T€HETUUECKYIO
CBSI3b MEK/Iy HUMH U TTOATBEPKAATh €&
HaJIMYME YPABHEHUSIMH
COOTBETCTBYIOIIUX XUMUUECKUX
PEAKLHI C UCTIOIB30BAHUEM
CTPYKTYPHBIX (hOpMYI.

OmnuceIBaTh COCTaB, XUMHYECKOE
CTPOCHHUE U TPUMEHEHHUE KUPOB,
XapaKTEepU30BaTh UX 3HAUCHHUE

TS )KM3HEACATEIIbHOCTH OPTraHUu3MOB.
Oco3HaBaTh OITAaCHOCTH BO3ICUCTBHUS
Ha JKMBBIC OPTaHU3MBbI OIIPEICTICHHBIX
OpraHUYECKUX BEIIECTB, MOSICHAThH

Ha IIpUMepax CrocoO0bl YMEHBIIICHUS
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IIPOU3BO/IHBIE TJINLIEPUHA U BBICIINX
KapOOHOBBIX KUCJIOT. ['uaAponIn3 kxupoB

3.3

YTieBoanl

VYrieBoibl: cOCTaB, KilacCU(PUKALIUS
yIJIEBOJIOB (MOHO-, IU- U
nosicaxapubl). [ nroko3a —
IIPOCTENIIIMI MOHOCAXapHI:
O0COOEHHOCTH CTPOCHHS MOJICKYJIbI,
bu3nYecKue 1 XMMUYECKHUE CBOMCTRA
TJTFOKO3BI (B3aMMOICHCTBIE

¢ ruapokcuaom meau(Il), okucnenue
aMMHa4YHbIM PaCTBOPOM OKCHA
cepebpa(l), BoccTaHoBIIeHUE, OPOKEHUE
TJIFOKO3b1), HAXOXKJICHUE B MPUPOJIE,
MIPUMEHEHUE TIJIFOKO3bl, OMOJIOTHYECKAs
POJIb B KU3HEIESITEILHOCTH OpraHu3Ma
yenoBeka. @orocuntes. pykro3a kak
H30MeEp TITIOKO3HI.

Caxapo3za — mpeCTaBUTEIb
JMCaxapua0B, TUAPOIU3 Caxapo3bl,
HAXOXKJIEHUE B IPUPOJIC U IPUMEHEHUE.
Kpaxwman u nenirono3a Kak npupoIHbIe
MOJIMMEPBI: CTPOCHUE Kpaxmasa u
IEJUTIOJIO3b], (PU3NIECKUE K XUMUIECKUE
CBOMCTBaA Kpaxmaja (TUAPOJIH3,
KaueCTBEHHAS PEAKITUS C HOJIOM).
IKCrepUMeHTATbHbIE METO/IbI
U3Yy4YeHMs BellleCTB U UX NMpeBpallieHuii:

Y TIPEIOTBPAIICHUS UX BPETHOTO
BO3/EMCTBUSI Ha OPraHU3M YEJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEJICHUE,
HaOJII0JICHUE U OITUCAHUE XUMHUUECKOTO
AKCIIepUMEeHTa (J1a00paTOPHBIE OTBITHI U
MPaKTUYECKHUE PabOThI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaToOpuu

IIPU UCTIOJIb30BAHUN XUMHUYECKOM
NOCyZbl U 000pYIOBaHUS, a TAK¥KE
MpaBuiaM OOpaIeHus ¢ BeIIeCTBAMHU

B COOTBETCTBUU C UHCTPYKLUAMHU
BBITIOJTHEHUSI JTAOOPATOPHBIX OIBITOB

Y MPAKTUIECKUX Pa0OT IO MOITYICHUIO
Y U3yYEHUIO0 OPraHMYECKUX BEIIECTB.
IIpencraBiATs pe3ynbTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPAaBHEHUM COOTBETCTBYIOLIMX PEAKLIMI
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[IpoBOANTH BBIUMCIIEHUS

11 OTIPEJIeNICHUS] MOJIEKYJISIPHOM
(bopMyJIbI OPraHNYEeCKOTO BEIECTBA,
M0 YPaBHEHUIO XUMHUYECKOHN peakiny.
CaMOCTOSATENbHO TUIAHUPOBATh U
OCYIIECTBIISITH CBOIO [T03HABATEIbHYIO
JeSITeIbHOCTD; IPUHIUMATh aKTUBHOE
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e JlaGopaTopHbIE ONBITHI:

— FOpEHUE CIUPTOB;

— B3aUMOJICCTBUE TIUIEPUHA

¢ ruapokcugom meau(1l);

— KaueCTBEHHBIC PEaKIIUU aJbJACTUI0B
(OKHCIIEHHEe aMMHAYHbIM PAacCTBOPOM
oKcHuJia cepedpa v TUIPOKCUIOM
meau(Il));

— B3aUMOJICHCTBUE KpaxMalla C HOJIOM.
e [IpakTrueckue paboThI:

Ne 2. CpolicTBa pacTBOpa yKCyCHOM
KHUCTIOTHI.

e PacuérHbie 3a/1a4u:

— ONPEAEIICHUE MOJIEKYJISIPHOU
(bopMyJIbI OPraHUYECKOTO BELIECTBA
M0 MacCOBBIM JIOJISIM aTOMOB
XUMHYECKHX 3JIEMEHTOB U 110 Macce
(00BEMyY) MTPOTYKTOB CTOPAHUS;

— pac4€Thl IO YpaBHEHUIO XUMHUECKON
peaximu

y4acTHe B TPYIIOBON yueOHOU
NEATEIIbHOCTH

Hroro no pazgeny

13

Pa3znen 4. A3oTcoaep:kaiye OpraHuyeckne coeuHeHmnst

4.1

AMUWHBI.
AMUHOKHUCIIOTHI.
benxn

3

AMUHBIL: METUJIAMUH — MPOCTEUIITNI
MPEJICTABUTENIb AaMUHOB: COCTaB,
XUMHUYECKOE CTpOeHUE, (PU3ndIecKue u
XUMHUYECKHUE CBOMCTBA (peaKinu

PackpsIBaTh CMBICT U3y4aeMbIX
MOHATUM (BBISBIIATH UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABJINBATh UX
B3aMMOCBSI3b, HCIOJIb30BAThH
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C KUCJIOTaMU U TOPEHHUS ), HAXOXKICHHE
B IIPUPOJE. AMUHOKHUCIIOTHI KaKk

aM(i)OTepHLIe OPraHUYICCKUC COCANHCHU .

duznyeckre 1 XUMUYECKUE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIIUIINHA).
buonornyeckoe 3HaueHrEe AaMUHOKHUCIIOT.
CuHTe3 nenTuao0B.

benku kak npupoaHbIE MOTUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUUHAS
CTPYKTypa OeJKOB. XUMUUYECKHUE
CBOMCTBa OEJIKOB: THJIPOJIU3,
JIeHaTypalus, Ka4eCTBEHHbIE PEaKIINU
Ha OeJIKH.

JKCNepUMEHTAbHbIE METOAbI
H3y4eHUs] BellleCTB U UX NMPeBPAIICHUIA:
e JleMOHCTpaLuu:

— JIeHaTypaiusi 0€JIKOB MpU HArPEBaHUU;
— IIBETHBIC PEAKITUU OEIIKOB

COOTBETCTBYIOIIHNE MOHATHUS
IIPU OIIMCAHUU COCTaBa, CTPOEHUS U
MpEBpaIICHU OPraHuYeCKUX
COCIMHEHMM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpAILEHHOMN) (POpMYJT OPraHUYECKHUX
BELIECTB.

Onpenenars NPUHAAIEKHOCTb BEIIECTB
K OIIPEJEIICHHOMY KJIACCy 110 COCTaBY U
CTPOEHUIO, Ha3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIIATYPE;
MIPUBOJIUTH TPUBHAIbHBIC HA3BAHUS
OT/EJIbHBIX MTPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHeHue, GU3NIECKUE U
XUMHYECKHE CBOMCTBA, BAXKHCHUIIINE
CIOCOOBI MOTYYEHUSI THTUYHBIX
IIPEACTABUTENIEH a30TCOAECPKALUX
COeIMHEHUI (METUIaMUHA, TIIUIUHA,
OCJIKOB).

OnuckIBaTh COCTaB, CTPYKTYDY,
OCHOBHBIE CBOWCTBA OEJIKOB; MOSICHSTD
Ha IPUMEpPax 3HaUYCHUE OEITKOB

JUIs1 OpraHu3Ma 4eioBeKa.
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Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TI03HAHUS — HA0JII01aTh U
ONMCHIBATH IEMOHCTPALIMOHHBIN
DKCIIEPUMEHT.

CaMocCTOATENBHO MIJIAHUPOBATH U
OCYLIECTBIIATH CBOIO [I03HABATEIIbHY IO
JEATENBHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IpyNmnoBOr y4eOHOH
NEATENBHOCTH

Hroro no pazgeny

3

Pa3pgeu. S. BoicOkoOMOJIEKYJ/JISIPHBIE COEIMHEHUSA

5.1

[Imactmaccel.
Kayuyku. BonokHa

2

OCHOBHBIE IOHATHSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUA:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALINH, CPEIHSIA
MoJIeKyJIsIpHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUN — MTOJMMEPU3ALUs U
MOJIMKOHJIEHCALIHSL.

[InacTmaccsl (MOAUATUIIEH,
MOJIATIPONWIIEH, TOJIMBUHWIXJIOPU,
nosctupoit). HatypanbHslii u
CUHTETUYECKUE KAYUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BonokHa: HaTypasibHbIe
(XJIOTOK, IIEPCTh, MIENK),
UCKYCCTBEHHBIE (Al[ETaTHOE BOJIOKHO,

Bnanets nzygyaeMbIMU XUMHUECKUMHU
TOHSITUAMU: PACKPBIBATH CMBICII
M3y4aeMbIX MOHITUN U MPUMEHSTH ATH
TOHSITUA MPU OMTMCAHUU COCTaBa U
CTPOEHHUS BICOKOMOJICKYJIIPHBIX
OpTraHUYECKHUX BEIIECTB,

TUTS1 OOBSICHEHHS OTIEIbHBIX (DAKTOB M
SIBIICHUH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSI COCTaBJICHUSI CTPYKTYPHBIX (popMyT
BEIIECCTB U YPABHEHUH pEaKLUN
MOJMMEPU3AIUY U TTOJIMKOHICHCAIIUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee pacpoCTPaHEHHBIX BUIOB
IJIaCTMACC, BOJIOKOH; IPUMEHEHUE
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BHCKO03a), CHHTETHUECKHE (KAIIPOH U
JIaBCaH).

JKCIePUMEHTAJIbHbIE METObI
U3yYeHUs BellleCTB U MX NpeBpallleHuii:
e JleMOHCTpaLMu:

— 03HAaKOMIJIEHHE C 00pa3amMu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KayuyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI MO3HAHUS — HA0II0aTh U
OIIHCHIBATh IEMOHCTPALIUOHHBIHI
HKCIEPUMEHT

Hroro no pazgeny 2
OBHIEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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11 KJIACC
HaumenoBanue
Ne KomnnuectBo OCHOBHBIE BUIIBI 1€ATEIHbHOCTH
pa3zeiioB U TEM [IporpammHoOe copepKaHue
n\ 9acoB 00yYaroMXCs

y4e0HOTO IpeaAMeTa

Paznen 1. Teopernyeckue 0CHOBbI XUMMHU

1.1

CtpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH 1
[Tepuoanueckas
CHUCTEMAa XUMHUYECKUX
AJIEMEHTOB

J.1. MenpeneeBa

3

Xumuueckuii ssiemeHT. Atom. CoctaB
aTOMa, U30TONBL. DIIEKTPOHHAA
0001104Ka. DHEPreTUYECKHE YPOBHH,
OTypOBHHU. ATOMHBIE OpOUTAIIH,

s-, p-, d-, f-3nemenTbl. OCOOEHHOCTH
pacrpeiesieHUs 3JIEKTPOHOB

10 OpOUTAJISIM B aTOMaxX MajbIX U
OOJBIINX IEPUOIOB. DIIEKTPOHHAS
KOH(UTypaIusi aTOMOB.
[Teprnoanyeckuii 3aK0H 1
ITepuoauueckas cucTeMa XMMHUYECKUX
anemenToB /1. 1. Mennaeneena. CBs3b
MEePUOANYECKOT0 3aKOHA U
[Tepuoauyeckoii CUCTEMBI XUMHYECKUX
AJIEMEHTOB C COBPEMEHHOM TEOpUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XUMHYECKUX
3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX
Y CJIOKHBIX BEIIECTB IO rpynmnam u
nepuoaaM. 3HaueHHE MePUOANIECKOTO
3aKOHA U CUCTEMbI XUMUYECKUX

PackppIBaTh CMBICI U3y4YaEMBbIX
MOHATUM (BBISIBJISITH UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATh UX
B3aUMOCBSI3b.

PackpbIBaTh CMBICI IEPUOANYECKOTO
3akoHa /1. 1. Menneneesa u
JEMOHCTPUPOBATH €T0
CUCTEMATU3UPYIOIYIO,
O0OBSCHUTETHHYIO M TPOTHOCTUYECKYTO
byHKUIMN.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOECHHUE ATOMOB XUMUYECKHUX
ANEMEHTOB |—4 neproIoB, NCTIONb3Ys
MIOHSITHUS S-, p-, d-ANEKTPOHHbBIC
OopOUTaNIH, SHEPrETUYECKUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XMMUYECKUX
AJIEMEHTOB U UX COCTUHCHUU

10 MEPHUOJIaM U IPyIIIam
[Teprnognyeckon CUCTEMBI

J1. 1. MenneneeBa
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anemeHToB JI.11. Menaeneera

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAJIbHbIE METO/bI
U3y4YCHUSI BeLleCTB U X NMPeBPallleHH:
e JleMOHCTparuu:

Bunet Tabmui «Ilepuogudeckas cuctema
XUMHYECKHUX DJIEMEHTOB

.. MenneneeBay»

1.2

CtpoeHue BelecTna.
MHuoroo6pasue
BEIIICCTB

CTpOGHI/Ie BEIIeCTBA. XMMUYECKAas CBSI3b.

Buppsl (koBajieHTHas HEMOJsIpHAS U
NOJIApHAs, MOHHAS, METAJITUYECKas) U
MEXaHU3MbI 00pa30BaHUs XUMUYECKON
CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIN). BoopoiHas cBA3b.
BanenTtHOCTS.
DIIEKTPOOTPULIATENbHOCTh. CTETeHb
okuciieHusi. KaTMOHbBI U aHUOHBI.
BemecTa MOJIEKYJIIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUSI.

3aKOH MOCTOSIHCTBA COCTAaBA BEIIECTRA.
Turbl KPUCTAITMYECKUX PELIETOK U
CBOMCTBA BEILIECTB.

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Uctunnsie pactBopsl. KonudecTBeHHbIE
XapaKTePUCTUKU PACTBOPOB (MaccoBast
JI0JIs1 BEIIECTBA B paCTBOPE).

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUM (BBIICTATh UX XapaKTEPHbIC
MPU3HAKHN) U IPUMEHSATD 3TU TTOHITHUS
IIPU OMMCAHUU COCTaBa U CTPOCHHUS
BEILIECTB, JJIs1 00BSICHEHUSI OTACIBHBIX
(aKTOB U SIBJICHHIA.

OnpenensTe BUIBI XUMUYECKOH CBA3U
(KOBAJICHTHOM, HOHHOM,
METaJUIMYECKOU, BOAOPOIHOM)

B COCIMHEHUSX; TUM KPUCTALITUYECKOU
PELIETKA KOHKPETHOTO BELIECTBA.
OnpenensiTh BAJIGHTHOCTh U CTETICHB
OKHCIICHUS] XUMUYECKHUX 3JIEMEHTOB

B COCIMHEHUSX PA3JIMYHOTO COCTaBA.
[TIpoBOANTH BBIUKCIICHUS

C UCIIOJIb30BaHNUEM MTOHSTHUS «MaccoBast
JI0JIsl BELIECTBA B PACTBOPEY.

Bianets u3ydyaeMbIMU XUMUUECKUMHU
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Krnaccudukanys HeopraHM4eCKUX
coenunenuid. Homenknarypa
HEOPraHWYECKHUX BEIICCTB.
JKCNepUMEHTAIbHbIE METOAbI
U3y4YeHHUsI BellleCTB U UX NMpeBPallleHMii:
e JleMOHCTparuu:

— MOJIETTU KPUCTAJUTMYECKUX PEIIETOK.
e PacuérHblie 3agauu:

— PacyeTsl C UCMOIb30BAHUEM MTOHATHS
«MaccoBast AOJII pACTBOPEHHOTO
BEILIECTBA»

1.3

XUMUYECKHE
peakuu

Xumnueckas peakuus. Knaccupukanus
XUMHYECKUX PEAKIINI B HEOPTaHUYECKOMN
Y OPTaHUYECKON XUMUU. 3aKOH
COXpPAaHEHUS MACCHI BELIECTB; 3aKOH
COXPAHEHUS U NPEBPALLECHUS SHEPTUU
PU XUMUYECKUX PEaKIUsX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb

OT pa3uuHbIX pakTopoB. OOpaTUMbIe
peakuuu. XUMUYECKOE PAaBHOBECHE.
@DaKTOPHI, BIUAIOIINE HA COCTOSIHUE
XUMHAYECKOTO PABHOBECHSI.

[Tpunnun Jle [laTenbe.
DIIEKTPOJIUTHYECKAS JUCCOLUALIMS.
CunbHbIe U cita0ble AnekTpoauThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCa,
HEUTpalibHAas, [IeI0UYHasA. BogopoaHbii

MOHSATHSIMM.

OOBICHATH 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOHN PEAKIMH OT pa3IN4HbIX
(hakTopoB.

Onpenensars XxapakTep CMELICHUS
XUMHUYECKOTO paBHOBECUS

B 3aBUCHMOCTH OT BHEILLIHETO
BozjaeiicTBus (mpunuun Jle [latense).
CocTaBisATh ypaBHEHUS pEAKLIUI
Pa3IMYHBIX THUIIOB; TIOJHBIE U
COKpAIllEHHbIC YPABHEHUS PEAKIUI
MOHHOTO OOMEHa, yUUThIBas YCIOBHUS,
IIPU KOTOPBIX ATH PEAKIIUU UAYT

710 KOHIIA.

Hcronbs30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — IIPOBEJICHUE,
Ha0JII0/IEHUE U OITMCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
PaboTHI): 1O OIPEICIICHUIO CPEIbI
BOJHBIX PACTBOPOB BEUIECTB, PEAKIUI
MOHHOTO 0OMEHa, BIIMSHUIO PA3TUYHBIX
(bakTOpOB Ha CKOPOCTH PEAKIIHIA.
CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOM OCY 101 1 1a00paTOpHbIM
000pyI0BaHUEM.

IIpencraBiATs pe3yJibTaThl
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noka3zarenb (pH) pactBopa. Peakuiun
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPraHNYE€CKOW XHUMUH.
OKHMCIUTENTbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [Tonsitue 00 3nexTponuse
pacIlIaBOB U pACTBOPOB COJIEH.
[IprmeHenue 3neKTpon3a.
JKCIepUMEHTAIbHbIE METOAbI
U3y4YCHUS BELeCTB U X NPeBPALICHUN:
e JleMOHCTpaIuu:

— pa3noKeHue NEPOKCUIa BOIOPOIa

B IIPUCYTCTBUM KaTaau3aTopa.

e JlaGopaTOpHBIE ONBITHI:

— IPOBEJICHUE PEAKIIUHA HOHHOTO
oOMeHa;

— ONPENETIECHNUE CPEABI PACTBOPOB
BEILIECTB C IIOMOILBI0 YHUBEPCAIBHOTO
WHJIUKATOpA.

e [IpakTuueckuie pabOTHI:

Ne 1. Biiusiaue pa3znuusbix GakTopoB
Ha CKOPOCTb XUMHYECKOW pEAKIIUU.

e PacuérHble 3agauu:

— pAacyeThl 10 YPABHEHUSIM XUMHYECKHUX
peaxkiuii, B TOM YUCJIIe
TEPMOXUMHUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3aIiCH YPaBHEHUN COOTBETCTBYIOIINX
peaxIuii ¥ 1e1aTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAWNTH BBIUMCIICHUS

10 YpaBHEHUSM XUMHUYECKUX PEaKInH,
B TOM YHCJIC TEPMOXHUMHYCCKUC
pacu€Thl

Hroro no pazgeny

13
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Paznen 2. Heoprannueckasi XuMust

2.1

MeTtajuibl

6

Meramisl. [lonoxxeHne MeTamioB

B [lepnoanueckoi cucteMe XMMUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
meTaiioB. OOue puznyeckue cBoiicTBa
MeTaJUIOB. [IpuMeHeHne MeTamion

B ObITY, IpUpoJie U TexHuKe. CIuiaBbl
METAJUIOB. DJIEKTPOXUMHUYECKUH Pt
HanpspkeHu MetaiutoB. OO01Iue CriocoObl
noJIy4eHus: MmetauioB. Kopposus
MeTauioB. CocoObl 3aIUThI

OT KOPPO3HH.

OO611ast XapakTepucTUKa METAIIOB
rnaBHbIX noarpynn (IA-rpymnma,
[TA-rpynmna) [lepuoanueckoii cucTeMbl
XUMUYECKUX IJIEMEHTOB. AJTIOMHHMIA.
AMdoTepHbie CBOICTBA OKCHA U
TUAPOKCU]IA ATTFOMUHUS.

OO011as xapakTepuCcTUKa METANIOB
no0ouHbIx noarpyni (b-rpymnm)
ITepuonnueckoi CHCTEMBI XUMUYECKHUX
3JIEMEHTOB: M€/lb, LIMHK, XPOM, JKEJIE30.
Baxneiimume coefuHEHNUS METAIJIOB
(OKCHUIBI, TUIPOKCHUBI, COJIN).
JKCIepUMEeHTATbHbIE METOAbI
M3Y4YCHMS BeLeCTB U MX NPeBPaleHHIl:

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATUH (BBLIETATH UX XapaKTEpPHBIE
NPU3HAKN) U IPUMEHSTH 3TU OHATUS
IIPY OIIMCAHUH COCTaBa U CTPOCHMS
BEIIECTB, 7151 00BACHEHUS OT/ICIBHBIX
(aKTOB U SIBICHH.

OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJJIOB U KX COETMHEHUH C YUYETOM
CTPOEHUS UX aTOMOB U IOJIOXKEHUS

B [Iepnonnueckon cucreme
XUMHUYECKUX JIEMEHTOB

J1. 1. MeHneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHAYECKUE CBOKMCTBA METAIJIOB, UX
BaXHEHUIIIUX COCIMHEHUH, ITOATBEPKAas
ATO ONKMCAHUE MPUMEPAMH YPABHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX
peaKkuuii; MPUMEHEHUE METAIIIIOB

B Pa3JIMUHBIX 00J1ACTAX, a TAKKE
WCIIOJIb30BaHUE UX JUJISL CO3aHUs
COBPEMEHHBIX MAaTEPHAIIOB U
TEXHOJIOTHUM.

OnuceIBaTh CIOCOOBI 3aIIUTH METAILJIOB
OT KOPpPO3HH.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JleMOHCTparuu:

— KoJuteKIus «MeTasuibl U CIUIaBbD.

¢ JlaGopaTOpHBIE OTIBITHI:

— B3aUMO/JICHCTBUE TUAPOKCHIA
ATIOMUHUS C PACTBOPAMHU KUCJIOT U
IICJI0YECH;

— KaueCTBEHHBIE PEaKIM1 HAa KATUOHBI
METaJIOB.

e [IpakTuueckue pabOTHI:

Ne 2. Pemenue skcriepruMeHTaabHbIX
3a1a4 1o TeMe «MeTajib).

e Pacuérnbie 3amauu:

— pacyeTsl Macchl (00BbeMa, KOJIMYECTBA
BEILIECTBA) MIPOJIYKTA PEAKIIUU, €CIIN
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OMPEAECICHHON MacCOBOM JIOJIEH
PacTBOPEHHOTO BEIIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEJICTBOM COCTAaBJICHUS
AJIEKTPOHHOIO OajlaHCa 3TUX PEaKLIUM.
IIpoBoauTH peakiuy,
IIOATBEPIKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3y4YaEMBbIX BELIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIIME B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METO/bI [IO3HAHHUS — IIPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPALIMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

[IpeacTaBisTh pe3ybTaThl
XUMHUYECKOTO SKCIIEpUMEHTa B popme
3aIIMCU YPAaBHEHUHN COOTBETCTBYIOLIUX
peaklmii 1 fenaTh BhIBOJIbI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOM OCy 101 1 1a00paTOpHbIM
000py/I0BaHUEM.

[IpoBOINUTH BBIUUCIEHUS

110 YPABHEHUSIM XUMUYECKUX PEAKLIHAM.
CaMocCTOsATENBHO MIJIAHUPOBATH U
OCYILIECTBJIATH CBOIO IO3HABATEIBHY IO
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NEATEIbHOCTD; IPUHAMATh AKTUBHOE
y4acTHE B IPYIIOBOIN yueOHOMI
NEATENBHOCTH

2.2

Hemeramisl

Hemeramnsl. I1onoxenue HeMeTaIoB

B [leproanueckon cucreme XUMUYECKUX
anemeHToB J[.M1. MenpaeneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB.
dusznyeckrue CBOMCTBA HEMETAJIJIOB.
AJIIOTpOIIHS HEMETAUIOB (Ha MpUMeEpe

KHUcopoaa, cepsl, hochopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BaXKHEUIIINX
HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta,
docdopa, yriaeposia u KpeMHUSA).
Oxcuipl HEMETAaJJIOB.
Kucnopoaconepxkaiine KUCiOThI.
Bopoponubie coennHeHus
HEMETAJJIOB.

JKCIepUMEHTAILHbIE METO/IbI
U3Yy4YeHNsl BellecTB

U MX NpeBpallleHU:

e JleMOHCTpaIuu:

— 00pa3iibl HEMETaJIOB;

— B3aUMMOJICHCTBHUE MEIU C a30THOM
KUCJIOTOW PA3JIMYHOU KOHIEHTPALIU Y.
¢ JlaGopaTOpHBIE OTIBITHI:

— KauyeCTBEHHbBIC PEAKIIMU HA aHUOHBI U
KaTHOH aMMOHHMSI.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUM (BBIIETATHh UX XapaKTEPHbIC
MPU3HAKKN) U IPUMEHSATD 3TU TTOHITHUS
P OMKUCAHUU COCTaBa U CTPOEHUS
BELIECTB, 17151 00BACHEHUS OT/IEIbHBIX
(aKTOB U SIBICHHI.

OOBICHATH O0ITME 3aKOHOMEPHOCTHU

B UBMEHEHHUH CBOWMCTB HEMETAJIIIOB U UX
COEIMHEHHH C yYETOM CTPOEHUS UX
aTOMOB U TOJIOKEHUS

B [lepuoanueckou cucreme
XUMHUYECKUX JIEMEHTOB

J1. 1. Menneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMUYECKUE CBOMCTBA HEMETAJUIOB, UX
BaXHEHIIIUX COCIMHEHUH, TOATBEPKAas
ATO ONKMCAHUE MPUMEPAMH YPABHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX
pEAKIIUH.

XapakTepu30oBaTh BIMSIHUE HEMETAJIIOB
U UX COCJIMHEHUI Ha KUBBIC
OpraHU3Mbl; OTTUCHIBATh MPUMEHEHHUE

B PA3JIMYHBIX 00JIACTSIX MPAKTUIECKOM
NEeSATEIbHOCTH YEI0BEKA.
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e [IpakTueckue pabOTHI:

Ne 3. Pemenue skCriepuMeHTaAIbHBIX
3anad no teme «Hemetamas.

e PacuérHrle 3a1a4Uu:

— pacyeTsl Macchl BEILIECTBA

WK 00beMa ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce N
00BEMY OJTHOTO U3 Y4aCTBYIOIINX

B PEAKIIMU BEIIECTB; pACYETHI MACCHI
(o6bema, KOJIMYEeCTBa BEIECTBA)
MPOIAYKTOB PEAKIUH, €CITH OTHO

U3 BEIIECTB UMEET NMPUMECH

23

CBs13b
HEOPraHUYECKHUX U
OpraHUYEeCKUX
BEIICCTB

Heoprannueckue n opranndeckue
KucioTel. Heopranmueckue u
OpraHuyYecKrue OCHOBaHUS. AMGBOTEpHBIC
HEOPTraHUYECKUE U OPTAHUYECKHUE
coennHeHnd. | eHeTHUEeCcKas CBI3b
HEOPraHUYECKUX U OPTraHUYECKUX
BEIIECTB

IloaTBEepKaaTh CylIECTBOBAHUE
TEHETUYECKOU CBSI3U MEKIY
HEOPraHWYECKUMH BEIIeCTBaMU

C IOMOIIIBIO YPaBHEHUIN
COOTBETCTBYIOIIHNX XUMUYECKUX
peaKuu.

PackpbIBaTh CyIIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN
ITOCPEACTBOM COCTABIICHHUS
AJIEKTPOHHOIO OajlaHCca 3TUX PEaKLIUH.
[IpoBoanTh peakuuy,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA N3Y4YaEMBbIX BEILECTB,
pacno3HaBaTh ONBITHBIM ITyTEM
AHUOHBI, IPUCYTCTBYIOINE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI TO3HAHUS — IIPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHNE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPAMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHUE
paboThI).

[IpeacTaBnsTh pe3yabTaThl
XUMHYECKOTO AKCTIEpUMEHTa B popme
3aMKiCcH YPAaBHEHHUI COOTBETCTBYIOLIUX
peaklMii U JenaTh BbIBOJIBI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOH OCYA0H U 1a00paTOPHBIM
000pyI0BaHUEM.

[IpoBOINUTH BBEIYUCIEHUS

110 YPaBHEHUSIM XUMHUYECKUX PEAKIUH.
CaMOocCTOATENBHO IIJIAHUPOBATH U
OCYILECTBIIATH CBOIO MIO3HABATEIBHYIO
JEATENBHOCTD; IPUHUMATh aKTUBHOE
ydacTue B TpYyNIoBOil yueOHOi
JESTEIBHOCTH

Hroro no pazaeny 17
Paznen 3. Xummus ¥ :Ku3Hb
3.1. | XvMud ¥ )KU3Hb 4 Ponb xumuu B o6ecriedeHUN PackpbIBaTh posib XUMHUH B PELICHUU

AKOJIOTUYECKOM, JHEPreTUYECKON U
NUIIEBON 0€30MaCHOCTH, Pa3BUTHH
MeauuuHbl. [ToHATHE 0 HAYyYHBIX
METO/1aX MO3HAHUS BEILECTB U
XUMHUYECKUX PEAKIUH.

[Ipencrapienust 06 0OIIUX HAYUHBIX
MPUHIIUANIAX TPOMBIIIIEHHOTO MOJyYeHUs
BAKHEUIINX BEUIECTB (HA MpUMepax
IIPOU3BOJACTBA aMMHaKa, CEpHOU
KHCJIOThI, METAHOJIA).

YetoBEK B MUPE BEILIECTB, MATEPHAIIOB U
XUMUYECKUX PEAKIUNA: XUMHUS U
3I0pOBbE UETIOBEKA; MPaBUIIa

U CII0JIb30BaHUs JICKAPCTBEHHBIX

DHEPTETUYECKUX, CBIPHEBHIX H
HKOJIOTMYECKUX TIPOOIIEM YeIIOBEYECTBA,
OMKCHIBATH OCHOBHBIC HATPABJICHUS
Pa3BUTHS XUMHYCCKOW HAYKU U
TEXHOJIOTHH.

[IpumensTh npaBuia 6€30MacHOro
oOpallleHusl C BEIIECTBAMH,
HCITIOJIb3yEMBbIMH B TIOBCETHEBHOU
’KU3HHM, TTpaBUjIa TIOBEJICHHS B IICIISIX
cOepekeHus 37J0POBbS U OKPYKAIOIIEH
MPUPOTHON CPeIbl; MOHUMATh BPEJ
(omacHOCTh) BO3/ICUCTBUS HA KUBBIC
OpraHU3MBbl OTIPEJICTICHHBIX BEIIECTB
cMmbicit nokazarens [IK, nosicHaTs
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MpenaparoB; MpaBuiia 6€30MacHOTO Ha IpuMepax CrocoObl yMEHBIIICHHS U
WCIIOJIb30BaHUs MPerapaToB ObITOBOM MPEIOTBPALIECHUS KX BPEIHOTO
XMMUH B NOBCETHEBHOM »KH3HU. bhITOBasi | BO3IEHCTBU.

XMMHUYECKasi TPAMOTHOCTh AHaIM3UPOBATh U KPUTHUYECKHU

OIICHUBAThH WH(OPMAIIHIIO, CBI3aHHYO

C XUMHUYECKUMHU MPOIECCaAMU U UX
BIIMSTHUEM Ha COCTOSIHUE OKPYIKAIOIIECH
CpEIBL.

Hcnonb30BaTh MOTYyYECHHBIE 3HAHUS U
MpecTaBlIeHUs O cepax
NEATEIIbHOCTH, CBSI3aHHBIX C HAYKOW U
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY JIJI1 OpUEHTALIUK B BEIOOpE
cBoel Oyaymel nmpodhecCHOHAIBHOM
NEeSITeTbHOCTH.

[IpuHuMaTh ydyactue B 00CYKICHUN
po0JieM XUMUYECKOU U HKOJIOTUUECKOM
HaIpaBJICHHOCTH, BLICKAa3bIBATh
COOCTBEHHYIO MO3HIIHMIO TI0 pobiieMe u
npejyiarath BO3MOXHBIE ITyTH €€

peleHus
Hroro no pasaeiry 4

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME
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IHoypouHoe JIaHUPOBaAHHE

10 KJIACC

Ne i/

Tema ypoka

1 [IpeameT oprannueckoi XuMuH, €€ BO3HUKHOBEHHUE, Pa3BUTUE U 3HAUCHUE

2 Teopust cTpoeHus opranndeckux coequnenud A. M. BytinepoBa, €€ OCHOBHBIE MOJOKESHHS

3 [IpencraBienue o knaccudukanuy opraHnyeckux Beniects. Homenknatypa
(cucremMaTHuecKasi) U TPUBHAJIbHBIC HA3BAHUS OPraHUYECKHUX BEIIECTB

4 AJKaHbI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN PsIT

5 MeraH 1 3TaH — NPOCTEHIINE IPEICTABUTEIN AIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA

7 OTUIIEH U NPONUJIEH — NPOCTEHIINE MPEICTABUTEIN AIKEHOB

8 [Tpaktuueckas padota Ne 1. «IlomydyeHue sTuiIeHa U U3YUYEHHE €r0 CBOWCTBY

9 Ankanuensl. byraguen-1,3 u metunOyraauen-1,3. [TonydyeHne CHHTETUYECKOTO KaydyKa U
PE3UHBI

10 AHKHHEI: cOCTaB U O0COOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHUM psia. ALeTUIIEH —
MPOCTEUIINN MPEACTABUTEND AJIKHHOB

11 Brruncnenus o ypaBHEHUIO XMMUYECKOM peakiuu

12 ApeHbl: 66H30J1 ¥ TOJTYOJI. TOKCUYHOCTH apEeHOB

13 ['eneTnyeckas CBA3b YIi€BOAOPOI0B, IPUHAMIEKAIINX K PA3IMUHBIM KlaccaMm

14 [TpupoaHbIE NCTOYHHUKH YTIIEBOIOPOIOB: IPUPOTHBIN a3 M MOy THBIE HETSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu

15 [TpupoHbIE HCTOYHUKHU YTIIEBOJOPO/IOB: IPUPOIHBIN I'a3 U NOMYyTHbIE HEPTSIHBIE Ta3bl,
He(Th U MPOIYKTHI €€ nepepaboTKu

16 KonrtpomnbHas pabota 1no pazaeny «YTIeBoaA0pOIb»

17 ITpenenbHBIE OJHOATOMHBIE CIIUPTHI: METAHOJ M 3TaHOJI. BoopoaHas cBs3b

18 MHOroaTOMHbIE COUPTHI: STUICHIJIMKOIb U MIMLIEPUH

19 ®DeHouI: CTpoeHUE MOJIEKYJIbl, PU3NUECKUE U XUMUYECKUE CBOICTBA, MPUMEHEHNE

20 Anpaeruapl: GopManbACTU U alleTATbICTHI. ALIETOH

21 OaHOOCHOBHBIE MTPe/IeIbHbIE KaPOOHOBBIE KUCIOTHI: MypaBbUHAS U YKCYCHAsI

22 [Tpaktuueckas padota Ne 2. «CBoiCTBa pacTBOpa YKCYCHOM KUCIIOTHI

23 CreapuHOBas U OJIEMHOBAsI KUCJIOTHI, KaK MPEJICTABUTENIN BBICHIMX KapOOHOBBIX KUCIIOT

24 MBpl1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE EHCTBHE

25 CrnosxHble 3¢upbl Kak MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ MAPOIU3 CIOKHBIX 3(DHUPOB

26 JKupbl: ruponus3, npuMeHeHue, OMoIoruyecKas poJib )KUPOB

7 YrneBonpl: coctas, kinaccudukanus. Baxkueiinme npencTaBuTenu: TIoKo3a, GpyKTo3a,
caxaposa

28 Kpaxman u 1emnono3a Kak IpUpOIHbIE TOJUMEPHI

29 KonrpomnbHas pabora o pazzueny «Kucinopoacoaepkaiiye opraHMueckiue COeIMHEHND

30 AMWHBI: METUJIAMUH Y aHWIHH

31 AMUHOKHCIIOTHI KaK aM()OTEepHbIE OPraHUYECKUE COSTUHEHHSI, UX OMOJIOTHYECcKOe
sHaueHwne. [lentuaer

32 benku kak npupoaHbIE BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS

33 OCHOBHBIE MMOHATUSA XUMUH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUIN

34 OcCHOBHBIE METO/IBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX cOeAMHEHUH. [lacTmaccsl, kKaydykH,

BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME - 34




11 KJTACC

Ne
/i Tema ypoka

1 XUMHUYECKUH dTIEMEHT. ATOM. DNEKTpOHHAs KOH(PHUTYpaIis aTOMOB

) [lepuonnueckuii 3akoH u [lepuoanyeckas cucteMa XUMHYECKUX 31emeHToB /], W.
MeHeneeBa, X CBsi3b C COBPEMEHHOM TEOPUEH CTPOCHHMsS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHYECKUX FJIEMEHTOB U UX COEUHEHUI 1O TPYIIaM

3 Y niepuojiaM. 3Ha4eHHUE MePUOJUIECKOT0 3aKOHA U CUCTEMbl XUMUYECKUX 35ieMenToB [1.1.
MeHeneeBa B pa3BUTHH HAYKH

4 CrpoeHue BemecTBa. XUMHUYECKas CBSA3b, €€ BUJIbI; MEXaHU3MbI 00pa30BaHUs KOBAICHTHOM
cBa3u. Bogopoanas cBsi3b

5 Banentnocts. DnexktpoorpunaTenbHocTh. CTeneHb OKUCIIeHUs. BellecTBa MONEKyJISIpHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS

6 [TonsiTue o qucnepcHBIX cucTemMax. VICTHHHBIE M KOJIJIOUIHBIE pacTBOPBL. MaccoBast 1071t
BEILIECTBA B paCTBOPE

7 Knaccudukanus 1 HOMEHKIaTypa HEOpraHUYeCKuX coequHeHmil. ['eneTnyeckas cBI3b
HEOPraHUYECKHX BEIIECTB, PA3JIMYHBIX KJIACCOB
Knaccudukanus XuMHUECKUX peaklnii B HEOPraHMYECKOM U OpraHN4ecKol XUMUU. 3aKOH

8 COXpaHEHHUs MACChI BEIIIECTB; 3aKOH COXPAHEHHUS U MPEBPAICHUS SHEPTUU TTPU XUMUYECKHUX
peaKuusax

9 Ckopoctb peakuuu. O6paTuMbIe peakiini. XUMHUYECKOe paBHOBECHE

10 [IpakTuueckas padota Ne 1. «BnusiHue paznnusbix (akTOpoB Ha CKOPOCTh XUMUYECKOU
peaxKum

1 Onektponutryueckas nucconuanus. [lonsitue o Bogopoanom nokasarene (pH) pactopa.
Peakunu nonHoro ooMeHa. ['uaponn3 opraHnvyeckix U HeOPraHu4eCKUX BEIIECTB

12 OKI/ICJ'II/ITGJ‘II)HO-IEOCCTaHOBI/ITeJ'ILHI)IC peakuu. [ToHsiTHe 00 IIeKTpONIM3E PACIIIIaBOB U
pacTBOpPOB coJiei

13 KontponbHas padora o pazneny «TeopeTuueckre OCHOBBI XUMHUN

14 Meraisl, ux nojnoxxexnue B [lepuoanueckoit cucreMe XuMu4deckux anemeHTos /1. 1.
MenzeneeBa 1 0COOEHHOCTH cTpoeHUs aToMOB. O01Ire hu3nuecKrue CBOWCTBa METAIIOB

15 CniaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH Psijl HANIPSKEHUN METAIIJIOB

16 XUMUYeCKue CBOUI?ICTBa BOKHEUIIINX METAIIOB (HATPUH, KA, KAJIbIIMI, MarHUH, aTFOMUHUT)
Y UX COEJIMHEHUU

17 XUMHUYECKUE CBOMCTBA XPOMA, MEIM M UX COSMHEHUI

18 XUMHUYECKUE CBOICTBA IIMHKA, JK€JI€3a U UX COCNUHEHUN

19 [TpakTuueckas paborta Ne 2. "Pemienue skciepuMeHTaIBHBIX 337124 10 TeMe «MeTamibn"

20 Hewmeramnsl, ux nonoxenue B [leproanueckoit cucreMe XuMu4eckux sineMentos [, U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB

71 dusnyuecKkre CBOMCTBA HEMETAIIOB. AJUTOTPOIHS HEMETAIIOB (Ha TPUMEPE KUCIOPO/Ia, CEPHI,
docdopa u yriuepoaa)

22 XUMHYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U UX COEAMHEHHM

23 XuMHYecKre CBOMCTBA a30Ta, (hocdopa 1 UX COeTUHEHHH

24 XUMHUYeCKHEe CBOMCTBA yIiepoa, KpEMHUS U UX COEAMHEHUI

25 [IpumeHeHne Ba)XKHENIINX HEMETAIUIOB U UX COCTMHEHUI

26 O0600meHue u CHCTEMATH3ALNA 3HAHUM 110 TEME i(HeMeTaJ'IJ'IBI». Brrunciienus 1o ypaBHEHUSIM
XUMUYECKUX PEAKIUN U TEPMOXUMUYECKHE PACUETHI

27 [TpakTuueckas pabota Ne 3. «PemieHne skcriepuMeHTANBHBIX 337124 1o Teme "Hemeramnsr"»

28 KonrponsHast pabora no remam «Metamibs» u «Hemeraib

29 Heopranunueckue u opranuueckue KUcioTel. Heoprannueckue u opraHnueckre OCHOBaHHUs

30 AMdoTepHbIE HEOPTaHUUECKHUE U OPTaHUYECKHE COeAMHEHUS. | eHeTnuecKast CBsI3b




HCOPraHNYCCKUX U OPTaHUYCCKUX BEUICCTB

Ponb xumun B 00ecTiedeHNN SKOJIOTHIECKON, SJHEPTeTUICCKON U MUIIEBON OE30MacHOCTH,

31 pPa3BUTHUU MEAMIIMHBI

39 [IpencraBnenust 06 OOMIMX HAYYHBIX MPUHITUITAX MPOMBIIIICHHOTO MOJIYYCHUS BAKHEHIITUX
BEIIECTB

33 UenoBek B MUpE BEILIECTB U MAaTEPUATIOB

34 XuUMUA U 310pOBbE YETIOBEKA

OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME - 34

IlepeyeHb y4eOHO-METOAMYECKHUX CpeacTB 00yueHus, JOP (3J1eKTPOHHBIX

00pa30BaTeIbHBLIX PECYPCOB)

HNHuTepHeT-pecypcesbl:

http://www.chem-astu.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.html

http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html

http://do2.rcokoit.ru — mopTan AUCTAHIIMOHHOTO OOYIEHUS

http://rech.edu.ru/subject - Poccuiickas 3nexTpoHHast IIKoJia

=

MyJabTHMeIUHbIE IOCOOHS:
Otkpeitas Xumus — M3natensctBo «HoBbIH nuck», 2005.
1C: Peneturop. Xumus. — 3A0 «1 C», 1998-2002 rr.
OtkpeiTas Xumust — OO0 «@uzukon», 2003 r.

Bupryanenas mkona Kupunna u Medonus. Mennareka no xumun — «Kupuin u
Medoauii», 1999-2003 rr.

IlepedyeHb 00513aTEJILHBIX JJA00OPATOPHLIX, MPAKTHYECKHUX, KOHTPOJILHBIX
M JIPYIrUX BUJAOB PadoT

10 knacc

Yueonux I'abpuenana O.C. «Xumusa. 10 knacc. bazoewiit yposenwv», M., /Ipogha, 2020 2.

JlaGopaTtopnast pabota Ne 1 «CocTaB opraHu4ecKux COeTMHEHHI» cTp. 174
JlaGopatopHas padota Ne 2 «HedTb 1 mpoayKTsl ee nepepaboTku» ctp. 175
JlaGopaTtopHnast pabota Ne 3 «CoiicTBa ciupToBy» cTp. 176

JlaGopatopHas padota Ne 4 «CoiicTBa ®HupoB» cTp. 177

JlabopaTtopnast pabota Ne 5 «CBoiicTBa TIIFOKO3bI» CTp. 178

JlaGopatopHas padota Ne 6 «CoiicTBa 6enkoB» cTp. 179

JlaGopaTtopHas pabota Ne 7 «O6pasiiel moaumeposy» ctp. 179

[Tpaktuyeckas padorta Ne 1. «Ilonydenue sTUICHA U U3YYEHUE €TO CBOHCTBY»
[Tpaktuueckas padota Ne 2. «CBoiiCcTBa pacTBOpa YKCYCHOUM KUCITOTHD»

TI'aopuenan O.C., bepe3kun I1.H. «Konmponvhoie u npogepounvie padomul K y4eOHUKY
T'aopuenana O.C. Xumusa 10 knacc. bazoswtii yposenv», M., /Ipogha, 2019 2.

L.
2.

KonrtponsHast padora Ne 1 mo Teme «YrneBogopoas» cTp. 182
Kontponbnas padora Ne 2 o Teme «Kucnopoaconepskamue coenuaenus» ctp. 190
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11 knacc

Yueonux I'abpuenan O.C. «Xumus. 11 knacc. bazoewtit yposenv», M., /Ipogha, 2020 2.
Jlaboparopuas pabota Ne 1 «CBoiicTBa BemecTB» cTp. 212

JlaGopaTtopHas pabota Ne 2 «JlucnepcHbie cUCTEMBI» CTp. 213

JlaboparopHuas pabota Ne 3 «"'uaponus coneit» ctp. 214

JlabopaTtopHnas padora Ne 4 «Metamib ctp. 215

JlaboparopHuas pabota Ne 5 «Hemeramib» ctp. 216

JlaGopaTtopHnas padora Ne 6 «Kucmote» ctp. 216

JlaboparopHuas pabota Ne 7 «OcHoBanus» ctp. 216

JlaGopaTtopHas pabota Ne 8 «Comm» ctp. 216

[IpakTuyeckas pabora Ne 1. «BaustHue paznuyHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKOHN PeaKInm»
[Ipaktuueckas padbora Ne 2. "Perienue sKcriepuMeHTaIbHBIX 33134 M0 TeMe « MeTanbi»"
[TpakTuueckas padora Ne 3. «PenieHne sKCriepuMEHTaIBHBIX 3a/1a4 110 Teme "HemeTamisr"

T'aopuenan O.C., bepe3kun I1.H. «Konmponvhuie u npoeepounvie pabonwl K y4eoOHUKy
T'aopuenana O.C. Xumusa 11 knacc. bazoswtii yposenvy, M., /Ipogpa, 2019 2.
KonTtponbHast padora o pazzuerny «TeopeTnyeckne OCHOBBI XUMHUM» CTp. 163
KonTponbHas padorta no temam «Metamib» u «Hemeramnbn ctp. 172

Kpurepuu i HOpMBI OIIEHKH PE3VJIbTATOB OCBOCHUS MPOrPAMMbI
00YVYAIONIIUMUCS

Kpumepuu u nopmol ouenku 3HaHUil U yMeHUil 0OYyUAIOWUXCA 3d YCHIHBLIL OMEent.
Ouenka «5» cTaBUTCs, eclM YYEHMK: TMOKa3blBaeT TNIyOOKOE M TMOJHOE 3HAHWE U TIOHMMaHUue
BCEr0 MPOTPaAaMMHOTO MaTepuala; MOJHOE MOHUMAHUE CYIIHOCTH pacCMaTPUBAEMbIX MOHSTHH,
SABJIECHUNA U 3aKOHOMEPHOCTEH, TEOPUH, B3AUMOCBA3EH. YMEET COCTaBUTh IOJHBIM U MPAaBUIIbHBIN
OTBET HAa OCHOBE M3YYEHHOrO0 MaTepuaia; BbBIICHATH TIJIaBHBIC IIOJOKEHUS, CaMOCTOSATEIIbBHO
MOJTBEPXKJIaTh OTBET KOHKPETHBIMHU MpHUMepamu, (haKkTaMu; CaMOCTOSATEIHHO U apryMEHTHUPOBAHO
JienaTh aHaliu3, 000OIIEHNs, BBIBOJbI, YCTAHABIMNBATh MEXKIIPEIMETHBIC CBSI3M (Ha OCHOBE paHee
MPUOOPETEHHBIX 3HAHUI) U BHYTPUIPEIMETHBIE CBSI3H, TBOPUYECKU MPUMEHSTDH MOTYYCHHbBIE 3HAHUS
B HE3HAKOMOHW CHUTyallMH; TOCJIEI0BaTEIbHO, YETKO, CBA3HO, OOOCHOBAHHO U 0€30ITMOO0YHO
u3narath y4eOHbIM MaTepuaj. YMEeT COCTaBJISATh OTBET B JIOTHYECKOW MOCIEIOBATEIBHOCTH C
WCIIOJIb30BAHUEM TIPUHATOW TEPMHUHOJIOTHH; JelaTh COOCTBEHHBIE BBIBOJIBI, (HOpMYyIHpPOBATH
TOYHOE ONpPENENIEHNE U UCTOJIKOBAHUE OCHOBHBIX MOHSATUN, 3aKOHOB, TEOpUH. MoOXKeT mnpu oTBeTe
HE MOBTOPSATH JIOCIIOBHO TEKCT YUeOHMKA; M3J1araTth, MaTepuall JUTEPATYPHBIM S3BIKOM; TTPABUIBLHO
U OOCTOSATENbHO OTBEYATh HA JIONMOJHUTENbHBIE BOMPOCHI YUYUTENS; CAMOCTOSITENIBHO H
palMoHaIBbHO  WCIIOJNB30BaTh  HATJISAAHBIE TMOCOOWS, CHOPaBOYHBIE MaTepualbl, Yy4eOHUK,
JOTIOTHUTEIFHYIO JTUTEPaTypy, MEPBOMCTOUYHUKH, MPUMEHSITh CHCTEMY YCIOBHBIX O0O3HAYCHHI
MpU BEACHUHU 3aIMKCEHN, COMPOBOKAAIOIINX OTBET; UCMOJIb30BATH ISl JJOKA3aTEIbCTBA BHIBOJIOB U3
HaOmoieHuit U ombITOB. CaMOCTOSITENbHO, YBEPEHHO U 0€30IIMO0YHO MPUMEHSET IMOJy4YCHHBIE
3HaHWS B pEIICHWHU MPoOJeM Ha TBOPYECKOM YpPOBHE; JIONMyCKaeT He Oojee OJHOTO HemoueTa,
KOTOPBIN JIETKO HUCHPABISET MO TPEeOOBAHHMIO YUUTENs; UMEET HEOOXOAMMBIE HABBIKA PAOOTHI C
npudbopamMu, 4YepTexamMHu, CXeMamH, rpadukKamu, KapTamH, COMYTCTBYIONIUMHU OTBETY; 3aIlUCH,
COMNPOBOXKIAKOLINE OTBeET, COOTBETCTBYIOT TpeOOBaHUSIM.
Ounenka «4» craButcs, eciau ydeHUK: [lokas3piBaeT 3HaHMS BCETO HM3YYEHHOTI'O MPOTrPaMMHOTO
Marepuana. Jlaér MOJHBIM W MPABWIbHBIA OTBET HAa OCHOBE M3YYEHHBIX TEOPUH; OIyCKAEeT
HE3HAYMUTEJbHBIE OMIMOKN U HETOUYETHI MPU BOCTIPOM3BEACHUN M3YUYEHHOTO MaTepuraia, HeOOobIne
HETOYHOCTH TPU HCIOJIB30BAHUM HAYYHBIX TEPMHUHOB WJIM B BBIBOJAX, OOOOIICHUAX U3
HaOmoeHU. Marepuan u3araeT B ONpeeIEHHON JOTHYECKON MOCIEI0BATeIbHOCTH, TP 3TOM
JIOIYCKaeT OJHY HErpyOyio OIHMOKYy wiu He Ooyiee IBYX HENOYETOB, KOTOPHIE MOXKET WCIPABHUTH
CaMOCTOSITEIILHO MPU TPEOOBAaHUH HWJIM HEOOIBIION TTOMOIITH MPENOo aBaTelisl; MOATBEPIKIAET OTBET




KOHKPETHBIMU NPUMEPAMHU; IMPABUILHO OTBEYAET HA JOIOJHUTEIBHBIE BOIPOCHl YUUTENS. YMEET
CaMOCTOSITENILHO BBIICISTH IJIaBHBIE MTOJIOKEHHSI B M3YYEHHOM MaTepHalie; Ha OCHOBaHUH (PAKTOB U
npUMepoB 00001aTh, [e1aTh BbBIBOJBI. YCTAHABIMBATH BHYTPUIPEIMETHBIC CBS3U. MOXKeT
NPUMEHSTH MOJTyYEHHBIC 3HAHUS Ha MPAKTHKE B BUJOU3MEHEHHON CUTYyalluu, COOII0aTh OCHOBHBIE
paBUiia KyJIbTypbl YCTHOM peuM; MCIOJB30BaTh MPU OTBETE HayudHble TepMuHBI. He oOmamaet
JIOCTAaTOYHBIM HAaBBIKOM pPa0OThI CO CIPABOYHOW JHMTEPATYypOH, y4eOHHKOM, MEPBOMCTOYHUKOM
(MpaBUIBHO OpPUEHTHUPYETCH, HO pabotaer MEJIJICHHO).
Onenka «3» cTaBUTCS, €CIM YYCHHUK: YCBAUBAET OCHOBHOE COJIEpKaHHE Y4eOHOr0 MaTepuana, HO
uMeeT mnpoOenbl, He MPemsITCTBYIOLIUE JajbHEeHIIeMy YCBOCHHMIO MPOTPaMMHOIO MaTepuaia.
Wznaraer wmarepuan HECHCTEMaTH3MPOBAHHO, (parMeHTapHO, HE BCErJa IOCIEIOBATEIBHO;
MOKAa3bIBACT HEIOCTAaTOUYHYI0 C(HOPMUPOBAHHOCTh OTACNBHBIX 3HAHUW U yMEHUH; crabo
apryMEHTHPYET BBIBO/IbI M 0000IICHHUS, JOIYCKAeT OMUOKHU MPH UX (GOPMYITUPOBKE; HE UCTIONb3YET
B KauecTBE JI0KA3aTelIbCTBA BBIBOJABI M OOOOHIECHUS W3 HAOIIOACHWIA, OMBITOB WJIM JOMYCKAaeT
OIIMOKH MPU MX U3JTO0KECHUU; NAET HEUETKUE ONpEeesICHHs MOHIATUN. VICTIBITRIBAET 3aTpyTHEHHUS B
NPUMEHEHUU 3HAHWM, HEOOXOAMMBIX MJIs pEHIeHUs 3a7ad pa3IUYHbIX THIIOB, MPAKTUYECKUX
3a/IaHMi; IPU 0OBSICHEHNU KOHKPETHBIX SIBJICHUM HA OCHOBE TEOPUM M 3aKOHOB; OTBEYACT HEIOJIHO
Ha BOMPOCHI YYUTENS WM BOCIPOU3BOJIUT COJECpKAHUE TEKCTa y4eOHUKA, HO HEJOCTATOYHO
MOHMMAET OT/IEIbHBIE TIOJIOKEHUS, UMEIOIINE Ba)KHOE 3HAUEHNE B ’TOM TEKCTE, I0IyCcKasi OJJHY-/BE
rpyOsbie OLINOKH.
OneHka «2» CTaBUTCS, €CIM YYEHHK: HE YCBAWBAE€T U HE PACKPBHIBAET OCHOBHOE COJEpXKaHUE
MaTepuana; He 3HaeT WM HE MOHMMAET 3HAYUTENbHYI0 4YacThb MPOTPaMMHOIO Marepuaia B
npejenax IOCTAaBICHHBIX BONPOCOB; HE J€JaeT BbIBOJOB M 0000meHuil. Mmeer ciabo
c(OpMUPOBAHHBIE M HEMOJHBIC 3HAHHS, HE YMEET NMPHUMEHATh MX MPH PEUICHHH KOHKPETHBIX
BOIIPOCOB, 3ajJla4, 3aJaHuil mo oOpa3wy. [Ipu oTBeTe Ha OAMH BONpPOC JOMycKaeT Oojee IBYX
rpyObIX  omMOOK, KOTOpbIE HE  MOMET MCHPAaBUTh  JaK€ TMpPH  TOMOIIM  yYUTeNs.
Ounenka «1I» CTaBUTCS B ciyJae: HET OTBETA.

Kpumepuu u nopmel oyenku 3HaAHUN U YMEHUIl 00yUAIOWUXCA 34 CAMOCHMOAMENbHbIE
nucoMeHHbIe u KOHmMPOIbHbLE pabdombt.
Ounenka «5» craBuTcs, eciu ydeHUK: Boimonnser paGory 6e3 ommOOK W /uin/ JIOMycKaeT He
Oonee onHoro Henoué€ra. CoOmogaeT KyibTypy NHCbMEHHON peuu; MnpaBuia OQOpMIIEHHUS
MUCHMEHHBIX pador.
Onenka «4» CTaBUTCS, €CIU YYCHUK: BBITONHAET NHCEMEHHYIO pPa0OTy IOJHOCTBIO, HO
JIOMyCKaeT B Hel He Oosiee 0HOM Herpy0oii omMOKM U OAHOTO HelnoueéTa U /unu/ He Ooyee ABYX
He104€ToB. CoOMI0IaeT KyJIbTypy MUCbMEHHOM peun, mpaBuiia ohopMIIeHUs! TUCbMEHHbBIX padoT,
HO -JIOITyCKaeT HeOoJbIINe MIOMapKu pu BEJICHUH 3amuce.
Ounenka «3» craButcs, ecny y4eHHK: [IpaBHIBHO BBIMOTHSET HE MEHEE TOJOBHUHBI PaOOTHI
Jonyckaer He Ooyiee ABYX TIpyObIX OIIMOOK, WM He Oosiee oJHON TpyOoi, oJHOU HerpyOoit
OLIMOKHU M OJJHOTO HEeAO0UETA, WM He Oosiee TpEX HerpyObIX OMIMOOK, UM OJHON HErpyOoil omuoKu
U TpEX HEeIOo4YETOB, WIM MPH OTCYTCTBUHM OLIMOOK, HO MPH HAJMYUU MATH HepouéToB. JlomyckaeT
HE3HAYUTEIIFHOE  HECOONIOZICHHE OCHOBHBIX HOPM  KYJBTYPbl THCBMEHHOW PEYH, MpPaBHII
odopmeHHs MACbMEHHBIX paboT.
Ounenka «2» CTaBUTCS, €clid YYEHHK: [IpaBUIBbHO BBINOIHSAET MEHEE MOJOBUHBI MMCbMEHHOMN
pabotel. JlomyckaeT YHMCIIO OMIMOOK W HEJOYETOB, MPEBOCXOSANIEE HOPMY, IMpPH KOTOPOH
MOKET ObITh BbICTaBJIeHa olleHka "3". JlomyckaeT 3HaYUTEIHHOE HECOOIOICHIE OCHOBHBIX HOPM
KYJIbTYpbl TUCBMEHHON peuH, MpaBuil 0POpMIICHHUS TUCHbMEHHBIX padoT.

Ouenka «1» CTABUTCS B clrydae: Her OTBETA.

Kpumepuu u nopmvl ouenku 3HAHUI U YMEHUNl O00y4aOWUXcA 3a NPAKMUUecKue u
nabopamopuvie paoombul.



Ouenka «5» craButcs, ecau: [IpaBuibHOM CcaMOCTOSITENIBHO ONpENesieT Iellb JaHHBIX
paboT; BBITIOTHSIET paboty B MIOJTHOM 00BEMe C COOJTIOICHHEM
HEOOXOUMOM ' TMOC/IeJOBaTeIbHOCTH MPOBEIEHUSI OMbITOB, H3MepeHud. (CaMOCTOSTENbHO,
palMoHaNbHO BBIOMPAET W TOTOBHUT /ISl BBINIOJHEHUS paboT HeoOxoaumoe o0O0pyIOBaHUE;
OPOBOAMUT JaHHbIE pPabOTHl B YCIOBUSX, OOECIEUYMBAIONIMX MOJy4eHHE HaumbojIee TOUHBIX
pe3ynbpTatoB. ['paMOTHO, JIOTHYHO OIKCHIBACT XOJ TMPAKTUYECKUX (J1a0OpaToOpHBIX) pador,
MPaBWIBHO (OPMYIUPYET BBIBOJABI; TOYHO M aKKypaTHO BBINOJNHSET BCE 3aluCH, TaOJIHIIbI,
PUCYHKH, YEpTEkKH, Tpapuku, BbHUCICHHs. [IposiBisIeT OpraHU3alMOHHO-TPYAOBBIC YMEHHUS:
MOJJICP)KUBAET YUCTOTY pabodero Mecra, MOPSIOK Ha CTOJE, SKOHOMHO PACXOJyeT MaTepHallbl;
cobuoiaeT IIpaBuiIa TEXHUKU OE30MaCHOCTH pu BBIITOJIHEHUU pador.
OueHnka «4» CTaBUTCS, €CIM YYECHHMK: BBINOJIHSET mpakTuyeckyro (JabopaTtopHyio) paboty
MOJTHOCTBIO B COOTBETCTBUH C TPEOOBAHUSMU MPHU OICHUBAHUK PE3yJbTAaTOB Ha "S", HO JOITyCKaeT
BBIUMCJICHUSIX, U3MEPEHUSIX 1Ba — TPHU HEI0YETa WM OJHY HErpyOylo OIIMOKY U OJAMH HETOYET.
[Ipu opopmieHnn pabOT IOMYyCKaeT HETOYHOCTH B ONMMCAHUU XOJa JICHCTBUI; JeIaeT HEIOJIHBIC
BBIBOJIBI pu 00001IeHUN.
Ouenka «3» craButcs, ecnu yueHuk: [IpaBuibHO BbITIONHSET paboTy He MeHee, yeM Ha 50%,
OJIHAaKO O0BEM BBHIMOJHEHHOW YacTH TaKOB, YTO IMO3BOJISIET TOJYYUTh BEpPHBIE DPE3YyIbTaThl H
CleNaTh BBIBOJBI TI0 OCHOBHBIM, MNPHUHIMITHAILHBIM BaXKHBIM 3amadaM paboTel. [logOupaer
o0opysoBaHUe, MaTepuall, HauyMHaeT padoTy C TMOMOUIbIO YYHUTENs; WIM B XOJ€ MPOBEACHUS
W3MEPEHUI, BBIYMCICHHUN, HAOMIOACHWIA JOMyCKAeT OIMMOKHA, HETOYHO (HOPMYIHPYET BBIBOJIBI,
0000menus. IlpoBonut paboTy B HEpALMOHANBHBIX YCIOBUSAX, YTO MPUBOAUT K MOITYYCHUIO
pPE3yNBTaTOB ¢ OOJBIIMMU IOTPEIIHOCTSMU; WM B OTYETE JOMYCKAeT B OOIICH CIIO)KHOCTH HE
Oonee AByX OIMOOK (B 3amHUCSIX YHMCEN, PE3ylbTaTOB HM3MEPEHUH, BBIYUCICHHM, COCTaBICHHUU
rpauKoB, TaOIHI], CXEM U T.J.), HE UMEIONIUX /I JaHHOW paOOThl MPUHIIUITNATILHOTO 3HAYEHUS,
HO TIOBIIMSBIIMX Ha pe3yNbTaT BbIMoJdHeHHs. Jlomyckaer rpyOyro OMMOKY B XOJ€ BBIMOJTHEHUS
paboThl: B 00BsICHEHHH, B O(hOpMIIEHUH, B COOTIOACHUH MPABIII TEXHUKHU OE€30MaCHOCTH, KOTOPYIO
YYEHUK WCITPABIIET o TpeOOBaHUIO YUHUTETIS.
OueHnka «2» cTaBuTCS, eciy y4eHHK: He ompenemnsieT caMOoCTOSITENbHO IIeNIb padOThl, HE MOXET
0e3 TOMOIIM YYHUTENsl TMOATOTOBUTH COOTBETCTBYIOIIEE OOOPYIOBAaHWE; BBHIMOJIHAET PabOTy HE
MOJTHOCTbIO, W O0BEM BBHIMOJHEHHOW YacTH HE TIO3BOJISET CJlIeNaTh MPAaBHIbHBIE BBIBOJIBI.
Jomnyckaer naBe u Oonee rpyOble OmMOKM B XOJ€ pabOT, KOTOpbIE HE MOXKET HCIPaBUTh IO
TpeOOBaHUIO TMEJarora; WM TMPOU3BOAUT HW3MEPEHHS, BBIYUCICHUS, HAOIIOIEHUS HEBEPHO.
Ouenka «1» CTaBUTCS B cayJae: HET OTBETa.

Kpumepuu oyenku mecmoegvix 3a0anuil ¢ nomowipio ko3guyuenma yceoenus K
K=A:P,tne A — 91CII0 TPaBUIIBHBIX OTBETOB B TECTE

P — 0o0m1ee ynciao oTBETOB

Koadpumuent K Ornenka
0,9-1 «5»
0,8-0,89 «4»
0,7-0,79 «3»
Memnbie 0,7 «2»




