


HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1O XWUMUM Ha YPOBHE CpEAHEro o0miero oOpa3oBaHus
pazpaboTaHa Ha OCHOBe deaepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O06
oOpazoBannu B Poccuiickoii denepaunmy, TpeOOBaHUN K pe3yjabTaraM OCBOCHUS
(denepanbHoil  00pa30BaTEILHON MPOTPAMMBI  CPEAHEr0 00IIero 00pa3oBaHUS
(®OIT  COO), mnpencraBaeHHbIXx B DenepalbHOM  FOCYJAPCTBEHHOM
oOpazoBarenbHoM ctangapre COO, ¢ yuyérom Konuenmuu mnpenoaaBaHus
y4eOHOro mpeaMera «XuMHsS» B 00pa3oBaTeNbHBIX OpraHu3anmsx PoccuiicKoi
denepauny, pealM3yOMMX OCHOBHBIE 00pa3oBaTENIbHbIE MPOrPaMMbl, H
OCHOBHBIX TOJIOKEHMH «CTparerud pa3BUTUSL BOCIHTAaHUS B PocchiicKoi
Oenepaumn Ha nepuoa a0 2025 roma» (Pacnopsbxenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0OB K pa3pabOTKE MPOrpaMMbl MO XWMHUHM, K OMNPEACIICHUIO
oOuiei cTparerun 00y4YeHUs, BOCIMTAHUS M PA3BUTHS OOYYAIOLIMXCS CPEACTBAMU
yueOHoro npeamera «Xumus» s 10—11 kiaccoB Ha 0a30BOM YPOBHE COCTABUIIA
KoHentyanbHbie monoxkenus GI'OC COO o B3auMOOOYCIOBICHHOCTH LIETEH,
colepKaHus, PE3yJbTaToB 00ydeHUss W TPeOOBAHMA K YPOBHIO TMOJITOTOBKH
BBIITY CKHAKOB.

XUMUYECKOE oOpa3oBaHue, NOJTy4aeMOe BBIMTYCKHUKAMHU
00meo0pa3oBaTeAbHON  OpraHu3alvK, SBJISETCS HEOTHEMJIEMOW YaCThlO WX
oOpazoBaHHOCTH. OHO CHOYXKMT 3aBEPLIAOLIAM  3TallOM  peajM3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIFOYEBBIX LEHHOCTEH, NPHUCYIIHAX
LEJIOCTHOW CHCTEME XMMHWYECKOro OOpa3oBaHMs. OTH LEHHOCTH KacCaroTCs
NO3HAHMS 3aKOHOB MPUPOABI, (POPMHUPOBAHKS MUPOBO33PEHUS M OOLICH KYJIbTYPHI
YeJIOBEKA, A TaKXKE SKOJOTMYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO M TOPUPOAHON cpene. Peammsyerca xumuueckoe 0Opa3oBaHHE
00y4YaronmMxcsi Ha YPOBHE CPEHEro 00IIero o0pa3oBaHus CPEACTBAMH YUEOHOTO
npeaMeTa «XuUMUs», COACPKAHWE M TOCTPOEHHE KOTOPOTO OMpPENCICHBl B
nporpaMMe N0 XUMHM C YYETOM CICUM(PHUKU HAYKA XUMHH, €€ 3HAYCHHS B
NO3HAHWHM TMPUPOJBI U B MATEPHUATIBHOW KM3HW OOLIECTBA, & TAKXKE C YUYETOM
o0mMX [eneil W NPHHLMIOB, XaPAKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeAHero oduero odpazopanus B Poccuiickoit denepanuu.

XUMUsL KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK WUIPAET OCOOYIO POJib B
COBPEMEHHOW LMBUIIM3ALMH, B CO3JIaHUM HOBOHM 0a3bl MAaT€pUAIbHOM KYJIBTYPBHI.
Ona BHOCHUT CBOH BKIaa B (JOPMUPOBAHUE PALMOHAILHOTO HAYYHOT'O MBILUICHUS,
B CO3/IaHUE LEIOCTHOTO MPEACTABICHUS 00 OKPY’KAKOIIEM MHUPE KaK O €IUHCTBE
OPUPOJBI M YENIOBEKA, KOTOpoEe (POPMHUPYETCS B XMMHUM HA OCHOBE MOHHUMAHUS
BEUICCTBEHHOIO COCTABAa OKPY>KAKOIIETO MHUpPA, OCO3HAHWS B3aMMOCBS3H MEXKIY
CTPOCHHMEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMH OOJIACTAMU MPUMEHEHUS.



TecHO B3aMMOJECHCTBYS C APYTMMHU €CTECTBEHHBIMM HAyKaMHW, XMMHsI CTalla
HEOTHEMIJIEMOH YaCThEO MUPOBOM KYJBTYPbI, HEOOXOJAUMBIM YCIOBUEM YCIEITHOTO
Tpyda W KU3HU KaKAOro uwieHa oOmecTBa. COBpEMEHHAs XMMHS KaK Hayka
CO3MJATEIbHAS, KAaK HAayKa BBICOKMX TEXHOJIOTWI HAalpaBlIcHA HAa PELICHUE
rIO0AbHBIX  MPOOJEM YCTOWYMBOTO PA3BUTHs YEJIOBEYECTBA — CBHIPHEBOMA,
SHEPreTUUECKOM, MUIIEBOM, SKOIOTMYECKOH O€30MaCHOCTH U OXPAHBI 3J0POBBS.

B coorBerctBUM ¢ OOHIMMH LENSIMW W MPUHLMIIAMHA CPEAHETO OOIIEro
oOpazoBanus coaepkanue npeameta «Xumus» (10—-11 knaccsl, 0a30BbIi ypOBEHB
W3YYCHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIBTYPHYIO MOATOTOBKY
oOyvaromuxcs, HEOOXOIMMYK) WM s BBIPA0OTKM  MHPOBO33PEHYECKHUX
OPUEHTHPOB, YCICIIHOTO BKJIKYECHHS B JKA3Hb COLMYMA, MPOJOJDKEHUS
00pa3oBaHMsl B Pa3JIMYHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO ¢ XUMHUCH.

CocTaBIOIIMMU  MIPEAMETa  «XUMUS»  SBISIOTCS  0a30BBIE  KYpChl  —
«Oprannueckas xuMus» W «OOmas W HEOPraHWYeCKas XWUMHS», OCHOBHBIM
KOMIIOHEHTOM COACPaHHsI KOTOPBIX SBJISFOTCS OCHOBBI 0A30BOM HAYKH: CHCTEMA
3HAHWHA MO HEOPraHWYECKOW XMMHH (C BKIFOUEHUEM 3HAHWIA M3 OOLICH XUMUM) U
OpraHu4yeckor XxuMuu. GOpMHUPOBAHUE JAHHON CUCTEMBI 3HAHWN MPU HU3YYECHUH
npeaMera 00€CneYMBACT BO3MOKHOCTh PACCMOTPEHMS BCEr0  MHOTr0ooOpasus
BEUICCTB HA OCHOBE OOLINX MOHSTHIA, 3aKOHOB M TEOPUNA XUMHUH.

Crpyktypa coaepkaHusi KypcoB — «Opranmdeckas xumus» U «OOmas u
HEOPraHWYECKass XUMUs» C(POpPMHpOBaAHA B MPOrpaMMeE IO XUMHHM HA OCHOBE
CUCTEMHOTO TOAXOAa K M3YyYEHUI0 Y4YeOHOro Marepuasa W 0O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  Pa3BUTHEM  3HAHWH HA  ONPEACIIEHHBIX
TEOPETUYECCKUX VYPOBHSX. Tak, B Kypce OpPraHMYeCKOH XHMHH BEIIECCTBA
paccMaTpUBAIOTCA HAa YPOBHE KIIACCUYECKOW TEOPUM CTPOCHHSI OPraHu4eCKHX
COCIMHEHMI, a TakKe Ha YPOBHE CTCPECOXUMHUYECKMX M  DBJICKTPOHHBIX
OPEJICTABICHUA O CTpOocHMM BenlecTB. CBeAcHHs 00 HM3y4acMbIX B Kypce
BELIECTBAX JAKOTCS B PA3BUTHH — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHYECKA
AKTUBHBIX COCIMHEHUH. B Kypce OpraHMYeCKOdl XHMHH MOJYYArOT PA3BUTHE
c(OpMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00OLIEr0 00pa30BaHUsl NEPBOHAYAIBHBIC
NPEJCTABICHUAS O XUMHAYECKOH CBSI3U, KIACCH(PUKALIMOHHBIX MPU3HAKAX BEILECTB,
3aBMCUMOCTH CBOMCTB BEHIECTB OT UX CTPOEHUS, O XUMHUYECKOH pEaKIIUK.

[Ton HOBBIM yIJIOM 3peHUst B NOpeaMETe «XuMUs» 0a30BOr0 YPOBHS
pacCMaTpHUBAETCS M3YUYEHHBI HA YPOBHE OCHOBHOIO 00mIero o0pa3oBaHUs
TEOPETUYECKUI Marepuan H  (PAKTONOTMYECKHE CBEIACHHMS O BEIIECTBAX W
XUMHYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OO0mas u HEOpraHuvecKas
XUMHS» OOyYaromMMCs MPEAOCTABISAETCS BO3MOYKHOCTh OCO3HATh 3HAYCHHE
NEPUOAMYECKOTO 3aKOHA € OOLIETEOPETUYECKUX W METOJIOJIOTUYECKUX TMO3ULUH,



ryOXKe TMOHSATh MCTOPUYECKOE W3MEHECHWE (PYHKIMA 3TOro 3akoHa — OT
obo0uaroniel 10 OOBACHSIIOWIEH 1 MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUN O BOKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUM,
CBOMCTBAX W MPUMEHCHHM, & TAKXKE O XMMHYECCKHX PEAKUUSAX, X CYIIHOCTH W
3aKOHOMEPHOCTAX MPOTEeKaHus aonosHsercs B Kypcax 10 m 11 kiaccos
AJIEMEHTAMHU COAECPXKAHWS, WMEIOIUMHU KYJIbTYPOJOTUYECKUH M TPHUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAHWIO B3aUMOCBS3M XUMHU C
JPYTUMH HAyKaMH, PACKPBIBAIOT €€ POJb B MO3HABATEIBHONH M MPAKTUYECKON
JESATEIbHOCTA YENIOBEKA, CIMOCOOCTBYIOT BOCHHUTAHUIO YBAKECHHS K MPOLECCY
TBOPYECTBA B OOJIACTU TEOPUW W MPAKTUUYECCKUX MPHIOKEHUH XUMHH, TTOMOTar0T
BBIMTYCKHUKY OPWUEHTHUPOBAaTbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(MOPMALUIO U
OPUMEHATH €€ Ui TONOJHEHWs 3HAHWMA, PEIIEHWS WHTEUIEKTYAIbHBIX |
AKCIIEPUMEHTAJIBHBIX MCCIEA0BATEIBCKUX 3a4a4. B 1emom coaepxkanue yueOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3YYCHHMsS  OPUEHTUPOBAHO  HA
(opmupoBaHue y OOYYAOIMXCS MHPOBO33PEHUYECCKOH OCHOBBI Uil TMOHWUMAaHHS
¢unococknx MACH, TAKMX KaK: MATCpUAIbHOE €JIMHCTBO HEOPraHUYECKOTO H
OPraHUYECKOTO MHUpa, OOYCIOBICHHOCTh CBOHCTB BEIIECTB MX COCTABOM U
CTPOCHHMEM, TO3HABAEMOCTh NPHUPOIHBIX SBICHHNA NYTEM OHKCIOEPUMEHTA W
pELICHUS TPOTUBOPEYMI MEXKIYy HOBBIMH (akTaMH M TEOPETUUYECKUMU
OPEINOCHUIKAMH, OCO3HAHUE POJIA XUMHUH B PEIICHUHU SKOJIOTMYECKUX MPOOJeM, a
TaKKe MPOOTEM COEPEKEHUS IHEPIETUUECKUX PECYPCOB, CHIPBS, CO3/IaHUSI HOBBIX
TEXHOJIOTUI U MaTEPHAJIOB.

B nmnnane pemieHus 3ama4  BOCHUTAHMS, Pa3BUTUS M COLMAIIM3ALNAA
00y4aromuxcsl MPUHATBIE MPOrPpaMMON MO XMMHH TMOAXOAbl K ONPEACICHHIO
COINEP)KaHUS M TOCTPOCHUs TMpPEAMETa MPEAYyCMaTpPUBAKOT  (POPMHUPOBAHKE
YHUBEPCATBHBIX YYEOHBIX JACHCTBHNA, WMEKOMMX Oa30BOE 3HAYCHHUE IS
PA3IAYHBIX BHJOB JACIATEIILHOCTU. pEIICHUS MPOOJIEM, TMOWCKA, aHauu3a |
00paboTKn MHpOpMALH, HEOOXOAUMBIX JUJISl TPHOOPETEHMS OMbITA MPAKTAYECKOM
U UCCIEI0BATENbCKON NEATENIBHOCTH, 3aHUMAIOLICH BaKHOE MECTO B MO3HAHWU
XUMUH.

B npaktuke npenopaBaHus XWMHHA KakK HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHETO 0OUIEro 00pa30BaHUsl, TPU OMPEICTICHUN
COJIEPKATENIBHON XApPAKTEPUCTUKM LEJICH WM3YyYEHUs MPEAMETAa HaNpaBJICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAJULMOHHO MPU3HAETCA (POPMUPOBAHHE OCHOB
XUMHYECKOH HAyKH KaK OOJaCTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. C
METOIWYECKOW TOYKM 3PEHUS TAKOW MOAXOM K OMPEACICHHUIO LEJIEH WU3YYCHHUS
PEIMETA SIBJISIETCS BIIOJHE OMPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3PEHUS VIABHBIMM LEJSIMU M3YUYEHUsS TPEAMETA
«Xumus» Ha 6a30BoM ypoBHE (10 =11 ki1.) aBasroTCA:

o (opMupOBaHME CHUCTEMBl XUMUYECKUX 3HAHWUH KAk  BaKHEHIICH
COCTABJISIOIIEH €CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, B OCHOBE KOTOPOH
JeKaT KIKOYEBBIC MOHATUS, (YHIAMEHTAJIBHBIC 3aKOHBI U TECOPUU XWMUH,
OCBOCHHE sI3bIKA HAYKW, YCBOCHHE M TMOHUMAHWE CYIIHOCTH AOCTYIHBIX
0000LIEHHIT MHPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMIICHUE C MCTOPHUEM
WX PA3BUTHUS U CTAHOBJICHMS,

o (popMHpOBaHKE U PA3BUTHE MPEACTABIECHUI O HAYUYHBIX METOAAX MO3HAHUS
BEUICCTB W XUMHWYECKHX pEaKUWi, HEOOXOOUMBIX [UIsi TPHOOPETEHUS
YMECHHIH OpPWUEHTUPOBATBCS B MHPE BEIIECTB M XUMHYECKHUX SIBJICHUH,
MMEIOIIMX MECTO B IPUPOJE, B MPAKTUYECKON U TOBCEAHEBHOM JKU3HMU;

e Pa3BUTUE YMEHUH U CIIOCOOOB NEATENBHOCTH, CBI3aHHBIX C HAOIIOACHUEM 1
OOBSICHEHHMEM XUMHYECKOTO OKCICPUMEHTA, COOMIOACHUEM  IPaBUII
0€30MacHOro OOPAICHHUSI C BEIICCTBAMM.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTHUKA LENIEeH U 3a1a4 U3YUYeHUS
NPeAMETA B TPOrpaMMe 10 XMMHAKA YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMM IPHOPUTETAMHU B CUCTEME CpeaHEro odmero oOpasoBanus. CeroaHs B
OPENOAABAHUM  XUMUM B OONBIICH CTENEHW  OTAAETCS  MPEANOYTCHUE
NPAKTUYECKOH KOMIIOHEHTE COJACP)KaHWUsS OOy4YEHUWs, OPHCHTUPOBAHHON Ha
NOJTOTOBKY BBIMMYCKHUKA 001I€00pa30BaTENIbHON OpraHu3alyy, BIAJCIOIIErO HE
HAaO0OpOM 3HaHWi, a (PYHKUMOHAJIBHOW T'PAMOTHOCTBIO, TO €CTh CHOcOO0aMH M
YMCHHSIMU AKTUBHOTO MOJIYYCHUS 3HAHWI W MPUMEHEHUS WX B PEAIBHOHN >KU3HU
JUTSl PELIEHUS TPAKTUYECKUX 3a/1a4.

B cBa3n ¢ 3TUM TpM HM3YUYEHUM MPEAMETA «XUMHUS» TOMUHHPYHOLICE
3HAUEHUE MPUOOPETAOT TAKUE LEH U 331a4H, KAK:

ananranusi 0Oy4arolMXCsl K YCIOBUSAM JTUHAMUYHO Pa3BHUBAIOIIEIOCS MHPA,
(OopMUPOBAHME  MHTEIUICKTYalbHO  PA3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHSATHIO FPAMOTHBIX
PELICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYALHUSX, CBA3aHHBIX C BEIICCTBAMH U UX
NPUMECHEHUEM,

(¢opmupoBaHne 'y OOyYArOMIMXCS  KIIFOYEBBIX  HABBIKOB  (KITHOYEBBIX
KOMIETEHIMI), WUMEIOUMX YHUBEPCATBHOE 3HAUEHWE Ui Pa3IUYHbIX BHIOB
JESATEILHOCTH: PEIIEHUS TPOoOJIeM, MOUCKa, aHaln3a U 00paboTKu mH(popManuwy,
HEOOXOMUMBIX JII MPUOOPETEHHS ONbITA JACITEIBHOCTH, KOTOpas 3aHMMACT
BOKHOE MECTO B TIO3HAHWM XUMHH, a TaKKe M OLUCHKH C MO3ULUI
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB M XUMHYECKHX
ITPOLIECCOB HA OPraHU3M YEJI0BEKA U IPUPOIHYIO CPENY;



Pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKHUX
CHOCOOHOCTEH 00yUarOIIMXCS: CTOCOOHOCTH CAMOCTOSTENIbHO MPUOOPETaTh HOBBIE
3HaHUS IO XMMHH B COOTBETCTBUM C >KU3HEHHBIMU MOTPEOHOCTIIMU, UCTIOIB30BATh
COBPEMEHHBIC MH(OPMAIIMOHHBIE TEXHOJOTUM JIJIsl TIOUCKA W aHallu3a yueOHOH U
HAYYHO-MONYJISIPHON HH(POPMALIUKM XUMHUYECKOTO COACP KaHUS;

(GopMHUPOBAHUE U PA3BUTHE Y OOYUAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILIEHUS, HAOTIOAATENBHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPBIE 0COOEHHO
HEOOXOJMMBI, B YaCTHOCTH, MPU IJIAHUPOBAHUM U TPOBEACHUM XUMUYECKOTO
IKCHEPUMEHTA;

BOCIUTAaHUE Yy oOydaroumxcsi yOeKIEHHOCTM B  TYMaHMCTUYECKOH
HAMPAaBJICHHOCTH XUMUHU, €€ BAKHONH POJNIM B PELICHUM MIOOATBHBIX MPOOIeM
PaLMOHATIBHOTO MPUPOAONOIL30BAHMUS, TIOMOJHEHNUS SHEPTETUYECKUX PECYPCOB U
COXPaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHMUS HEOOXOIMMOCTH OEPEKHOTO
OTHOLIEHHUS K MPUPOAEC M CBOEMY 3JI0POBBIO, a TaKXKE MPUOOPETEHHUs OIbITa
UCMOJIb30BAHUSl TOJMYYEHHBIX 3HAHWUN Ui MPUHATUS TPAMOTHBIX PEUICHUN B
CUTYALIUSX, CBA3aHHBIX C XUMUUYECKUMHU SIBJICHUSIMH.

B yueOHOM mnaHe cpegHero olmero oOpa3oBaHUs MPEAMET «XUMUSD)
0a30BOro0 ypoBHS BXOJUT B COCTAB MpEeAMETHON 00nacT «ECTECTBEHHO-HAYUHbIC
OPEIMETHI.

OO01wee Ynceno 4acoB, OTBEAEHHBIX /ISl U3YUCHUSI XUMUH, HAa 0a30BOM YPOBHE
cpenHero obmiero odpazoBaHus, cocrapiser 68 vyacos: B 10 kiacce — 34 yvaca (1
yac B Heento), B 11 kimacce — 34 vaca (1 4ac B HEZENIO).



COAEPKAHUE OBYYEHUA
10 KUIACC
OPI'’AHNYECKAA XUMUA

Teoperuveckue 0CHOBbI OPraHU4ECKOii XUMHUHN

[TpeaMeT OpraHuYECKO XUMHH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJlyYEHWM HOBBIX BELIECTB M MaTEpHaoB. Teopust CTPOCHHS OPraHM4eCKHX
coequHeHnii A. M. ByTtnepoBa, €€ OCHOBHBIE NIOJIO>KEHUS. CTPYKTYPHBIE (POPMYJIbI
OpPraHMYECKUX BewecTB. ['omonorus, wu3omepus. XHUMHYECKas CB3b B
OPraHUYECKUX COCAMHECHUSAX — OJIMHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenne o0 Kiaccu(pMKaMM OPraHUYECKUX BellecTB. HOMEHKIaTypa
OPraHMYECKUX COCAMHCHHMNA (CHCTEMATHYeCKasi) W TPUBHAIBHBIE HA3BAHUS
BOKHEHIINX ITPEACTABUTEICH KIIACCOB OPraHMYECKUX BEIECTB.

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIICCTB M WX MPEBPALLCHUM:
O3HAKOMJIEHME C oOpa3lamMu OpPraHWYECKMX BEUICCTB M MATCpUAIIAMH HA WX
OCHOBE, MOJCJIMPOBAHME MOJICKYJ OPraHMYECKHX BEUIECTB, HAONIONCHUE U
OIMUCAHUE JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPALICHAID OPraHUYECKUX BELIECTB
DU HAIPEBaHWU (IJIaBICHKE, OOYTIIMBAHUE U TOPEHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKMI psa. MeraH W 3TaH —
OPOCTEHIIME MPEACTABUTENN AJKAHOB. (DU3NYECKUE W XHMHYECKHUE CBOKCTBA
(peakumy 3aMellcHUsT W TOPECHHS), HAXOXKACHWE B MPHUPOJAC, MONYYCHHE W
NPUMEHEHUE.

AJIKEHBI. COCTaB U CTPOCHUE, TOMOJIOTUYECKUI Psii. DTHIEH W MPOMWICH —
OPOCTEHIIME MPEACTABUTENN ATKEHOB. (PU3WYECKUE W XHMHUUYECKUE CBOWCTBA
(peakuMM TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUIApATAlMU, OKHUCICHUS U
NOJTUMEPH3ALINN ), TOTYYEHUE U TPUMEHEHHE.

Anxaguensl: Oytaguen-1,3 u meTwiOyragueH-1,3: CTpoeHHE, BaKHEHIIHME
XUMHYECKHAE CBOMCTBA (peakuus nmojumepu3anuu). [1olydeHne CHHTETHYECKOTO
Kay4yKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUI Psil. ALETUIICH
— TOPOCTEHIIMA MPEACTABUTENb AJIKWMHOB. COCTaB, CTPOCHHWE, (DM3HUYECKUE W
XUMHYECKHAE CBOMCTBA (PEaKUMU TMAPUPOBAHUS, TaJIOTEHUPOBAHUS, THApPATALMH,
TOPECHHS ), TOJYYEHUE W TPUMEHCHHE.

Apenbl. beH30i: coctaB, CTpocHHE, (PU3NUYECKME M XMMHUYECKHE CBOMCTBA
(peakuuu raJOreHHPOBAHKS U HUTPOBAHUS ), MOJYYEHUE U MPUMEHEHUE. 10/yoi:
cocmas,  cmpoenue,  uzuveckue U XuMuU4eckue  Ceolicmed - (peakyuu
2AI02eHUPOBANUS. U  HUMPOBANUs), nonyyeHue u npumenenue. TOKCHYHOCTb



apeHOB. ['eHeTHUEeCKas CBsI3b MEXIY VYIVIEBOAOPOJAMH, MNPUHAAICKAIMUMA K
PA3JIAYHBIM KITACCAM.

[IpupoaHbIE WCTOYHHMKHM YIJIEBOAOPOMOB. [IpMpoaHBIA ra3 W MOMyTHBIC
HeTsaHble Ta3bl. Hedth m €€ mpoucxoxkneHue. CrnocoObl nepepaboTKh HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECKHMH, KaTaIuTHYECKHii), muposn3. [IpomykTsl
nepepaboTkn HE(PTH, X TPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
YroJib U TPOAYKTHI €10 MepeEPAdOTKH.

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIIECTB M WX MPEBPALLCHUM:
O3HAKOMJICHME C O0pa3laMM IJIacTMacC, KaydyyKOB M PE3WHBI, KOJUICKIIUH
«Hepte» m  «Yromp», MOAECIMPOBAHUE  MOJICKYJ  YITIEBOAOPOAOB M
TaJTOr€HONMPOU3BOIHBIX, TPOBEICHUE NPAKTHYECCKON PAbOTHI: MOJIYYCHHUE STUIICHA
1 A3YYEHUE €TO CBOWCTB.

PacuérHble 3anaun.

BeluicieHuss 1Mo ypaBHEHHIO XWUMHWUYECKOH peakumu (Macchl, 0O0BbEMa,
KOJIMYECTBA MCXOJHOIO BEMIECTBA MJIM MPOAYKTA PEAKIMM MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKLIVH ).

Kucaopoacoaep:xkammue opranndeckne coeAMHEHUS

[IpenenbHble OOHOATOMHBIE CHOUPTHL. METAaHOM W 3TaHON. CTPOECHHE,
(U3NYECKUE W XUMHUYECKHE CBOMCTBA (pCakUMKM C AKTHBHBIMH METalIaMH,
TaTIOr€HOBOJOPOIAMHU, TOPEHHE), MNPUMECHEHHE. BOOOpomHBIE CBSI3W MEXAY
MOJIEKYJIAMH CIIUPTOB. /e CTBHAE METAHOA U STAHOJIa HA OPTaHU3M YETIOBEKA.

MHOroaroOMHbI€  CHOMPTHL.  OTWICHTJIMKOJAbL W [JHMLIECPUH.  CTPOECHHUE,
(U3NYECKUE M XUMUYECKME CBOMCTBA (B3aMMOJCHCTBME CO IIEIOYHBIMHU
METaJlJIaMM, KaUEeCTBEHHAs PEAKIMs HA MHOTOATOMHBIC chupThl). JleiicTBUEe Ha
OpPraHu3M 4esoBeKa. [ [puMeHeHre TITMIEPUHA U STHICHTTTUKOJIS.

@DEHON: CTPOCHUE MOJIEKYJBI, (U3NYECKUE M XUMUYECKHE CBOWCTBA.
TokcuunocTh QeHona. [Ipumenenne enona.

Anpaeruabl U kemonvl.  DOPMAIBICTHI, AUETATBACTHI.  CTPOECHHE,
(U3NYECKUE U XUMHUYECKHE CBOMCTBA (PEAKUMW OKWCIECHHS WM BOCCTAHOBJICHMS,
KAYECTBEHHBIC PEAKIIMH ), IOJYUYEHUE U TPUMEHEHHUE.

ONHOOCHOBHBIE TPEACIbHBIE KapOOHOBBIE KHUCIOTH. MypaBbHHAs U
YKCYCHAsl KMCIIOTBI: CTPOEHHUE, (PU3MUECKHE W XMMHYECKHAE CBOMCTBA (CBOMCTBA,
o0ume Juisl Kjacca KACIOT, PeaKkus 3TepruUKalim), MOJyYCHUE U TPUMEHEHUE.
CreapuHOBass W OJIEMHOBAsl KUCJIOTHI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX
KHACTOT. Mblj1a KaK COJTM BBICIIMX KAPOOHOBBIX KUCJIOT, KX MOIOIIEE ACHCTBHE.

CnoxnHble 3QUpbl Kak MPOM3BOAHBIE KApOOHOBBIX KHCIOT. ['HMaponu3
CoXHBIX 3upoB. XKupsel. ['maponus xupos. [Ipumenenue xxkupoB. buogornyeckas
POJb SKUPOB.




YrneBoabl:  COCTaB, KilacCHPUKAUMs  YIJIEBOAOB  (MOHO-, JU- W
nojucaxapuibl). [Jr0K03a — MPOCTEHIINI MOHOCAXapHU. OCOOEHHOCTH CTPOCHUS
MOJIEKYJIBI, (U3WYECKME W XHMHYECKHE CBOMCTBA (B3aUMOJCHCTBHE C
ruapokcuom meau(ll), okucaeHne aMMuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OPOKCHHE TJIFOKO3bl), HAXOXKICHUE B MPHUPOJAC, NPUMEHEHUE,
ouojornyeckas poiib. @otocuHTe3. DPyKTO3a KaK H30OMEP IITHOKO3BI.

Kpaxman v nenntono3a Kak NpupoAHbIE MOJUMEPBL. CTPOEHHE Kpaxmala U
LEJUTION03bl.  DU3NYECKUE W XUMHUYECKHE CBOMCTBA Kpaxmajia (THIPOJu3,
KQUECTBEHHAS PEAKLIUS C UOJIOM).

OKCINIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIICCTB M WX MPEBPALLCHUM:
NPOBEACHUE, HAOMIOAEHUE W OMUCAHUE JAEMOHCTPALMOHHBIX OMBITOB. TOPEHUE
CIHUPTOB, KAYECTBCHHBIE PEAKLIMW OJHOATOMHBIX CIUPTOB (OKMUCIEHHWE 3TaHOJA
okcuaoM Meau(1l)), MHOroaroMHBIX COUPTOB (B3aMMOJECHCTBHE TNIMLIEPHHA C
ruapokcuioMm Meau(1l)), anpaernoB (OKMCICHHE aMMHAYHbIM PaCTBOPOM OKCHJA
cepebpa(l) m ruapoxkcuaom Mmemu(ll), B3ammoneiicTBHME Kpaxmalla € HOAOM),
NPOBEACHHUE MPAKTUYECKON pabOThI: CBOMCTBA pACTBOPA YKCYCHOM KMCITOTHI.

PacuérHbie 3anaun.

BelunicieHuss 1Mo ypaBHEHHIO XWUMHWUYECKOH peakumu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BELIECTBA WJIM MPOAYKTA PEAKIIMM MO M3BECTHBIM MAcCe,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKLIVH ).

A3OTCOIEp)KAIME OPraHUYECKUE COEAMHEHUS.

AMHWHOKHUCIIOTHL KaKk aM(pOTEpHbIE OPraHUYECKUE COCAMHECHUS. DU3NUecKue
¥ XAMHYECKUE CBOICTBA aMUHOKHCIOT (HAa MpUMEpe TMMuuHa). bronormdeckoe
3HAUYEHUE AMUHOKHCIOT. [lenTumsl.

benku kak npupoaHBIE BBICOKOMOJEKYJSPHBIC coeAauHeHus. [lepBuunas,
BTOPUYHAs M TPETHYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OCIKOB:
THIPOJIN3, ACHATYpalsl, KAYECTBEHHBIE PEAKIIMN HA OCIIKH.

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHs] BELICCTB W WX MNPEBPALICHUN:
HAOIFOJICHUE W OMUCAHUE JEMOHCTPALMOHHBIX OMBITOB: JACHATYpauust OCIKOB MPU
HArpPEBAaHUM, LIBETHBIE PEAKIIUN OCITKOB.

BbicokomosiekyIsipHbIE COCTUHEHHUST

OCHOBHBIE MOHSATUS XUMUW BBICOKOMOJIEKYJIIPHBIX COCIMHEHHWI: MOHOMED,
NOJIUMED, CTPYKTYPHOE 3BEHO, CTENECHb MOJMMEPU3ALNH, CPEIHSS MOJICKYJISIpHAS
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISPHBIX COCIMHEHUN —
NOJTUMEPH3ALIMS A TOJTMKOHACHCALIUS.

OKCIIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIICCTB M WX MPEBPALLCHUM:
O3HAKOMJIEHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.

MeKnpeIMeTHBIE CBA3H.



Peanu3zaius MeKnpeIMETHBIX CBS3CH MPHU M3yUEHUU OPraHMYeCKONH XUMHUH B
10 knacce OCYUIECTBISETCS YEPE3 MCIOJb30BAHME KaK OOLIMX €CTECTBEHHO-
HAYYHBIX TIOHATHUMN, TaK W TOHATUMN, SBJSIOUIMXCS CUCTEMHBIMU JUISI OTACITBHBIX
OPEIMETOB €CTECTBEHHO-HAYUYHOTO LIUKJIA.

OO111e eCTeCTBEHHO-HAYYHbIC TIOHSTHS: SBJICHUE, HAYYHbIH (PaKT, TUNIOTE3A,
3aKOH, TEOPHS, aHAIM3, CUHTE3, KJIaCCU(PUKAIUS, MEPUOAUYHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETIUPOBAHUE.

duzuka: Marepus, DSHEPrus, Macca, aroM, DJJEKTPOH, MOJIEKYJIa,
DHEPreTUYECKUl yPOBEHb, BELIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHHE
BEIECTRA, (PU3NMUECKHUE BETUUUHBI U €TUHUIIB X U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(oTrocuHTE3, OHMOJIOrMYECKA AaKTHBHBIC BelIeCcTBA (OCNIKH, YIJIEBOABI, >KUPHI,
(bEpMEHTHI).

['eorpadusi: MUHEpaJIbl, TOPHBIE MOPObI, TOJE3HBIE UCKOMAEMBIE, TOILIUBO,
PECYpCHL

TexHosorKsl: MUIIEBBIE MPOAYKTHI, OCHOBHI PAIMOHAIBLHOTO MUTAHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUUECKUE Mpemnaparbl, MaTEpualibl U3
WCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KUIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XAMHYECKUI dneMeHT. AToM. Sapo aroma, W30TONBL OIEKTPOHHAS
000JI0UKa. DHEPreTUYECKUE YPOBHU, NOJAYPOBHU. ATOMHBIE OpOWTan, s-, p-, d-
aneMeHThl. OCOOEHHOCTH PaCHpElENICHUsT 3JIEKTPOHOB MO OpOMTAISIM B aroMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DNECKTPOHHAS KOH(PUTYPALUS aTOMOB.

[Tepuonnueckuii 3aK0oH U llepuoanueckas CUCTEMA XMMUYECKUAX AJIEMEHTOB
J. . Menaeneesa. CBsa3b NEPUOAMYECKOTO 3aKOHA M [leproandeckoil cucTeMbl
Xxumuueckux aneMeHToB J[. M. MeHneneeBa ¢ COBPEMEHHON TEOPHEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTA MW3MEHEHUS CBOMCTB XMMHUYECKHX OJJIEMEHTOB H
00pa3yeMbIX MMM MPOCTBIX W CJIOXKHBIX BELICCTB IO TPyNIaM H MEPHOJAM.
3HAUYEHHE NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHYECKAs CBs3b. BHABI XHUMHUYECKOW CBSI3H
(KOBAJICHTHAsI HEMOJIIpPHAs W TNOJIIPHAs, WOHHAS, METAIIMYECKast). MexXxaHUu3Mbl
0o0pa3oBaHMsl KOBAICHTHONM XWUMHYECKOH CBsi3W (OOMEHHBII W JOHOPHO-
aKuenTopHelid). BonopomHas cBs3b. BaneHTHOCTh. DNIEKTPOOTPHULIATENBHOCTD.
Crenenpb okucieHus. MOHBI: KATUOHBI 1 AaHUOHBHI.



BemecrBa  MONEKYISPHOTO M HEMOJEKYJSIPHOTO  CTPOCHHMs.  3aKOH
MOCTOSIHCTBA COCTaBA BEIUECTBA. TUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIECTB OT TUITA KPUCTATIAYECKON PEIIETKH.

[TonssTe 0 muCHEepCHBIX cucTeMax. VICTMHHBIE W KOJUIOMIOHBIE PACTBOPBI
MaccoBas 10J1s BELLECTBA B PACTBOPE.

Knaccupukanums HEOPraHUYECKUX COCIUHECHUM. Homenkmarypa
HEOPraHWYECKUX BEUIECTB. ['€HETHMYECKas CBSA3b HEOPraHUYECKUX BEILIECTB,
MPUHAIEKAIMX K PA3JIMYHBIM KJIACCAM.

Xumuueckas  peakums.  Kiaccuukanms  XMMHYECKMX — peakumii B
HEOPraHWYEeCKON M OPraHMYeCKOM XMMHH. 3aKOH COXPAHECHMsI MACChl BELIECTB,
3aKOH COXPAHEHMS U MPEBPALLEHUS SHEPTAX NTPH XUMHUECKUX PEAKLIUSX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT Pa3MuHbIX (pakTopoB. OOpaTHMBIE
peakuuu. XUMHYECKOe paBHOBecue. @DakTOpbl, BIHAIOIMIAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunumn Jle [arense.

DnexTponuTryeckas aucconuanus. CUibHbIC U clla0dbie SJEKTposnThl. Cpena
BOJHBIX PACTBOPOB BELIECTB. KUCIIAs, HEUTPAJIbHAS, IIETOYHAS.

OKHCIIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKLIUH.

OKCIEPUMEHTAIBHBIE METOAbl M3YYECHMs BEIUECTB M WX NPEBPALLCHMUIA:
aeMoHcTpanus Tadnun «lleproauyeckas cucTeMa XUMUYECKUX 37eMeHTOB JI. .
MenpeneeBa», U3yYEeHUE MOJEICH KPUCTATMYECKUX PEIIETOK, HAOMIOACHHE W
OMMCAHUE JEMOHCTPALIMOHHBIX W JTJAOOPATOPHBIX OMBITOB (Pa3j0KEHUE MEPOKCHAA
BOJOPOJA B MPUCYTCTBUU KaTaau3aropa, ONpPeIeIEHAE CPEAbl PACTBOPOB BEIIECTB
C TMOMONIbI0 YHHMBEPCAIIBHOIO HWHIMKATOpPA, PEAKIMM HWOHHOTO OOMEHA),
NPOBEACHUE MPAKTHUECKOH padoThl « BnusiHUE pa3nuuHbIX (PAKTOPOB HA CKOPOCTH
XAMUYECKON PEAKLIANY.

Pacu€TtHble 3anauu.

Pacuétel 10 ypaBHEHUSM XMMMYECKMX pPEaKUMid, B TOM  YHUCIE
TEPMOXHMMHUYECKUE PACUYETHI, PACUETHI C MCMOJNB30BAHUEM IIOHATHS «MacCoBas
JIOJIsI BELIECTBAY.

Heoprannuyeckasi xumust

Hemeraymel.  Tlonoxkenue HemetauioB B llepruoaMyeckoi  cUCTEME
xumudeckux diemeHtoB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB.
duU3NYEeCKUEe CBOWCTBA HEMETALIOB. AJUIOTPONHS HEMETALIOB (HA NPUMEPE
KHCJIOPOJa, cephbl, pocdopa u yriieponaa).

XHAMHUYECKUE CBOHCTBA BAXHEHIIMX HEMETAIOB (raJIOTCHOB, CEPBI, a30Ta,
dochopa, yraepoja W KpPEMHHS)) M MX  COCAUMHEHUH  (OKCHJOB,
KHACJIOPOICOACPKAMX KUCIIOT, BOJAOPOAHBIX COEIUHEHUN ).

[IpuMeHeHEe BOKHENIITNX HEMETAIUIOB M UX COEINHEHH.



Merainel. [lonoxxeHne MetauioB B [lepuoandeckoil CHCTEME XUMHUUYECKUX
anemeHToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000I0YEK
aToMOB MeTauioB. O0mue gusnyeckre CBOHCTBA MeTauioB. CIUIaBbl METAIIOB.
DNEKTPOXUMHAYECKUI Pl HANPSHKEHUI METAIIIIOB.

XHAMHUYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATPWiA, KaluWi, KajabIuH,
MarHuii, ATFIOMUHUI, [IMHK, XPOM, JKEJIE30, ME/b) U UX COCTMHECHUH.

OOwmme cnocoObl monydeHust MeTaoB. [I[pumMeHeHne MeTalIoB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOAbl M3YYEHMsI BEIIECTB M WX NPEBPALLCHMUIA:
U3YYCHUE KOJIEKUMU «MeTamibl W CIUIaBb), 0Opa3slOB HEMETAUIOB, PEIICHUE
AKCIEPUMCEHTAJIBHBIX 33]a4, HAONIOJACHHWE W ONUCAHHE JEMOHCTPAUMOHHBIX W
71a00pPaTOPHBIX OMBITOB (B3aMMOACHCTBHE TMAPOKCUAA AITIOMHHHS C PACTBOPAMHU
KHCTIOT U IIENO0YEH, KAUECTBEHHBIC PEAKI[UN HA KATHOHBI METAIIJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIHMYECTBY
BEUIECTBA, Macce WM O0BEMY OJHOIO W3 YYaCTBYIOIIMX B PEAKLMM BEILECTB,
pacuéTel Macchl (00bEMA, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKLIMH, ECIIH OJIHO
13 BELIECTB UMEET ITPUMECH.

XUMHS H KU3Hb

Ponb xumMun B 00€CHEUECHUH SKOJIOTMYECKOM, IHEPrETUUYECKONH W MUIIEBOMN
0€30MacCHOCTH, PA3BUTUM MEIWUMHBL [IOHATHE O HAy4YHBIX METOAAX MO3HAHMS
BEILIECTB U XUMHUYECKUX PEAKLUIA.

[IpencraBnennss 00 OOmMX HAYYHBIX NPUHLIMIAX  MPOMBILIIEHHOTO
ITOJTYYEHHS BOKHENILNAX BEILECTB.

YenoBek B MHUPE BELIECTB W MATEPHAIOB. BOKHEHIIAE CTPOUTEIBHBIC
MaTepuainbl, KOHCTPYKLUMOHHBIE Marephalibl, KpPacKd, CTEKIIO, KepaMHKa,
MaTepuainbl Ui 3JIEKTPOHUKM, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAJIBHBIE
yA0OPEHHUS.

XUMHUsA W 30pOBbE YEJIOBEKA: MpaBUjla MCIOJIB30BAHUS JICKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30MaCHOrO MCIOJIB30BAHMS MPENaparoB ObITOBOM XUMUU
B IIOBCEIHEBHON JKU3HHU.

MeKnpeIMeTHBIE CBA3H.

Peanmzanuss MEXMNPEAMETHBIX  CBSI3€H NpPH  M3yYEeHUM  OOWWIEH W
HEOPraHMYeCKOH XUMHUM B 11 Kjacce OCYyLIECTBISIETCS YEPE3 UCIIOIB30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATHH, SBJISIFOLIMXCS
CUCTEMHBIMH JUTA OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOwmme eCTECTBEHHO-HAYYHbIE TOHATHS. HAYYHBIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpUs, AHAIM3, CHHTE3, KilacCupuKauus, TNEPUOJUYHOCTh, HAOIIOACHHE,
DKCIEPUMEHT, MOJAEIUPOBAHNE, U3MEPEHUE, SBIICHUE.



duznka: MaTepus, YJHEPTHs, Macca, aToM, dJICKTPOH, MMPOTOH, HEUTPOH, MOH,
W30TOII, PaAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTeTUUECKUIT YPOBEHB, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BEINECTBA, (PU3MUECKUE BEIWYMHBI U CIUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3Mm, JKOcCHCTeMa, Ouocdepa, Makpo- u
MUKPO3JICMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadus: MuHEpabl, TOPHBIE MOPOBI, MOJIE3HBIE UCKOTIAEMBIE, TOTIIUBO,
PECYpCHL

TexXHONOTHS: XUMUYECKass MPOMBIIIJIEHHOCTh, METAJTyprus, MPOU3BOACTBO
CTPOUTEIILHBIX MAaTEepPHANIOB, CEIBLCKOXO3IHCTBEHHOE MPOU3BOJCTBO, MUIICBas
MPOMBIIICHHOCTh,  (hapMalleBTUUECKAss  MPOMBIIIJICHHOCTb,  TPOU3BOJICTBO
KOCMETHYECKUX TPernapaToB, TMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepHalioB,
AJIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHNHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIIETO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM  OCBOCHUS
OOy4arOUMMHUCS MPOrpaMM CPEIHEro oOmEero oOpa3oBaHus (JTUYHOCTHBIM,
METANPEAMETHBIM M MPEeAMETHBIM). HayuHo-mMeToauueckol OCHOBOW  AJis
Pa3pabOTKKM TUIAHUPYEMBIX PE3YJIBTAaTOB OCBOCHHUS MPOTrpaMM CPEIHETO OOILIETO
00pa3oBaHusl SABJISIETCS CUCTEMHO-ACITEILHOCTHBIN MOAXOI.

B cooTBeTCTBHM € CUCTEMHO-ACITEILHOCTHBIM TOAXOAOM B CTPYKTYpPE
JMYHOCTHBIX PE3YJIbTAaTOB OCBOCHUS MPEAMETA «XWUMHUS» HA YPOBHE CPEIHErO
o0mero o0pa3oBaHusl BbIICIECHBI CAEAYIOMIAE COCTABISIONIUE:

OCO3HAHWE OOYYAIOIUMUCS POCCUHCKONW TPaKIAHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH W CAMOOIPEACTICHHIO;

HAIAYUE MOTUBALUU K OOYUEHUIO,

LIEJICHAMTPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOECKICHWUN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX LIEHHOCTEN M NCTOPUYECKUX TPaauLuii 0a30BOH HAYKHA XUMHH,

TFOTOBHOCTh M CIOCOOHOCTH OOYYaroIUXCs PYKOBOJICTBOBATHCS B CBOCH
JESATEIbHOCTA LICHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYLIUMH LETOCTHOM
CUCTEME XUMHYECKOTO O0OPa30BaHus,

HAIAYUE MPABOCO3HAHMS SKOJIOTMUYECKON KYJIbTYPHl U CIOCOOHOCTH CTABHUTH
LEJIA U CTPOUTH KU3HCHHBIE TJIAHBI.

JIMYHOCTHBIE PE3YJIBTATBI OCBOCHHS MpeAMETa «XHMHS» JOCTUTAOTCI B
€IMHCTBE Y4YeOHOM W BOCHOUTATEIBHONW JEATEIBHOCTH B COOTBETCTBHH C
T'YMaHUCTHYECKHUMH, COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
W WJCAJIAMH POCCHICKOTO TPa)KAAHCKOrO OOLIECTBA, MPUHATHIMM B OOLIECTBE
HOpMaMu W  TPaBWIAMH  TOBEJIEHUS, CHOCOOCTBYIOIIMMH  IMPOLECCAM
CaMOIIO3HAHMUS, CAMOPA3BUTHUS M HPABCTBCHHOTO CTAHOBJICHHS JUYHOCTH
00y4Jaroumxcsl.

JIMYHOCTHBIE  pE3yJIbTaThl OCBOCHMS MPEAMETa «XHMHS»  OTPaKarOT
Cc()OPMUPOBAHHOCTh OMNbITA TO3HABATEIBHOM W MPAKTHUYECKOH JAEITEIBbHOCTH
o0yvaromuxcs Mo peajin3alid TPUHATHIX B OOMIECTBE LEHHOCTEH, B TOM YHCJIE B
YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHUSL:

0CO3HaHUs1 O0YYAOIMMHUCS CBOUX KOHCTUTYLMOHHBIX MPAB U 00SI3aHHOCTEH,
YBKCHHS K 3aKOHY M MPABONOPSAIKY;

OPEICTABICHUS. O COLMAJIBHBIX HOPMAax M MPAaBHJIAX MEKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;



TFOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATENBHOCTH NPH CO3AAHUU
YUEOHBIX MPOEKTOB, PEIICHUM YUYEOHBIX W TO3HABATEILHBIX 3a7a4, BBIMOJTHCHUN
XUMHYECKUAX SKCTIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb W NPHHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY W
apryMEHThI IPYTUX NP aHAIHM3€E PAa3JIMYHbIX BUIOB YUEOHOM NEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA

LHEHHOCTHOTO OTHOWIEHWUST K WCTOPUYECKOMY MW HAYYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMUH,

YBOKCHHsI K TMPOLIECCY TBOPUYECTBA B OONACTH TEOPUM W TMPAKTUUYECKOTO
NPUMCEHEHUS XWMHWHW, OCO3HAHHs TOTO, YTO AOCTHKCHHS HAYKH E€CTh PE3YyJIbTaT
JUIATENBHBIX ~ HAOMOJICHUH, KPOMOTIMBBIX  SKCIEPUMEHTAJIBHBIX  TMOUCKOB,
NIOCTOSIHHOT'O TPYJa YYCHBIX U IPAKTUKOB,

WUHTEPECA M TO3HABATEIBHBIX MOTHMBOB B TOJYYEHHUM H MOCICAYIOLIEM
aHaJM3e MHPOPMALMK O MEPEAOBBIX JOCTH)KEHUSAX COBPEMEHHOM OTECYECTBEHHOMN
XUMWH,

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHS,

CHOCOOHOCTH OLICHWBATh CUTYAlMH, CBA3aHHBIE C XUMUUYECKUMU SBIICHUSIMH,
Y IPUHHAMATH OCO3HAHHBIE PEUICHMSI, OPHEHTUPYSACh HA MOPAJbHO-HPABCTBEHHBIC
HOPMBI B IEHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHWUE W TMOCTYNKH CBOMX TOBAPMILEH C
NO3ULMII HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHWE TMOCJEACTBUH 3THUX
NOCTYIKOB,

4) popmMupoBaHUSA KYJIbTYPbI 310POBbSI:

NOHAMAHWS LEHHOCTEH 310pOoBOro W 0Oe30macHoro obpa3a KHU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOLICHUS K COOCTBEHHOMY (PM3MUYECKOMY W
NCUXUYECKOMY 3JI0POBBIO;

coOroficHUs TpaBuil O€30MacHOro oOpalieHusi C BEUIECTBAMU B OBITY,
ITOBCEAHEBHOM KU3HU U B TPYAOBOU AEATEIIBHOCTH,

NOHAMAHWS 1EHHOCTM TPaBHJ WHAWBHIYAJTBHOTO W  KOJUIEKTHBHOTO
0€30MacHOro MOBEACHMS B CUTYalMX, YTPOKAOMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHUS TOCTEACTBANA W HEMPUATUS BPEIHBIX NMPUBBIYECK (yHNOTPeOICHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHMS ),

S) Tpy10BOIro BOCIMTAHUS:

KOMMYHUKAaTUBHOW  KOMIETEHTHOCTH B Y4eOHO-MCCIEA0BATENBCKOM
JESATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPUYECKOM W APYyrHX BHAAX
JESATENbHOCTH,

YCTAHOBKM HAa AaKTUBHOE YYAacTHE B PCIICHUM NPAKTHYECKUX 3a1ad
COLIMAJTBHON HAMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIb),



MHTEPECA K MPAKTHYECKOMY M3YUYECHHIO MPOQECCH Pa3NMYHOrO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN IO XUMUH,

YBOKEHHS K TPY Ly, JIFOAAM TPYyJIa U pPe3ysbTaraM TPYAOBO# AEATENBHOCTH,

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY MHAMBHAYAJIbHOH TpPacKTOpHUU
oOpazoBanus, Oyayuieii mpodeccun u peanuzani COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUM, HHTEPECOB U
noTpeOHOCTEH 001IECTBA,;

6) SKOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH 1IEJIECO00PA3HOr0 OTHOLIEHUS K MPHUPOJAEC, KaK HMCTOYHUKY
CYILLECTBOBAHMS KM3HHU HA 3EMJIE;

NOHAMAaHUS TJIOOAJTBPHOTO XapakTepa SKOJOTMYECKUX NPOOJIEM, BIIHSHHS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOIHOM M COLIMATTBHON CPEIbI,

OCO3HAaHUS HEOOXOAMMOCTH MCHOJb30BAHUS JOCTHXKEHUN XUMHH JJIs
PELIEHUs BOMPOCOB PALIMOHAIBHOTO TPUPOIONONB30BAHUS,

AKTAUBHOTO HENPUATHS ACHUCTBHI, TPUHOCAIIMX Bpeld OKPYIKarOLIEHn
OPUPOHOM CpeAe, YMEHMs MPOTHO3WPOBATH HEOJArOMPHUITHBIE 3KOJOTUYECKUE
NOCTIEACTBHS MPEANPUHUMACMBIX IEHCTBUI U MPEAOTBPALLATD HX;

HAIAYMUS PA3BUTOTO SKOJIOTMYECKOrO MBILUIEHUS, SKOJIOTMYECKON KYJIbTYPHI,
OTbITA JESATEIIBHOCTH 3KOJIOTHYECKOH HAMPABJIEHHOCTH, YMCHHSI
PYKOBOJCTBOBATbECI MUMHU B ITO3HABATEIBHOW, KOMMYHHMKATUBHOW M COLMAIBLHOMN
OPAKTUKE, CHOCOOHOCTM M YMEHUsT AaKTUBHO NPOTHUBOCTOSATH HICOJOTHUH
xemopoouu,

7) HEHHOCTH HAYYHOI0 MO3HAHUSI:

c()OPMUPOBAHHOCTH MHWPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKM;

NOHAMAHWS CINEUM(PUKM XWMWUM KaK HayKH, OCO3HaHHMs €€ poiu B
(OpPMUPOBAHMHU PALMOHAIBHOIO HAYYHOTO MBILIIEHUS, CO3[aHWUU LEIOCTHOTO
NPEICTaBICHUs 00 OKPYXaroLIeM MUPE KaKk O €AMHCTBE MPUPOJBI M YEIOBEKA, B
NO3HAHWHM TPUPOJIHBIX 3aKOHOMEPHOCTEM W pelIeHuH MpoOiIeM COXPAHCHUS
NPUPOTHOTO PABHOBECHS,

yOSXKAEHHOCTH B OCOOOH 3HAYUMOCTH XWMHH JJIi  COBPEMEHHOM
UUBWIM3ALMKA. B €€ TyMaHMCTHYECKON HAMpaBICHHOCTH M BAXHOH POJHM B
CO3/IaHMM HOBOH 0a3bl MaTepHAIbHON KYJIBTYPBI, PELIEHUH TNIOOATBHBIX MPOOIEM
YCTOMYHABOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOW, DHEPreTUYECCKON, NMUAIIEBON U
AKOJIOTHYECKON O€30MaCHOCTH, B Pa3BUTHH MEIWLMHBI, OOCCICYEHUH YCIOBHMN
YCIEMIHOTO TPyJa M DKOJIOTMYECKH KOM(OPTHOH >KM3HM KaXIOr0 4YJICHA
0011IeCTBA,

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: MMOHUMAaHHMS CYIIHOCTH METOAOB
NO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaxX, CMIOCOOHOCTH MCHOJb30BaTh



NOJTyYaEMbIC 3HAHUA I aHAIHM3Aa U OOBSICHEHUS SIBIICHUI OKPY>KAKOIIEro MUpPa U
NPOUCXOASAIINAX B HEM U3MEHECHUH, YMEHHUS I€1aTh 0OOCHOBAHHBIE 3AKJIFOUCHUS HA
OCHOBE HAay4yHbIX (AKTOB W UMEKOWMXCA JAHHBIX C LEIbI0 MOJIYYEHUs
JOCTOBEPHBIX BBIBOJIOB,;

CHOCOOHOCTH CAMOCTOSTENBHO HKCIOJIB30BATh XUMUYECKHE 3HAHUS IS
peteHust npodJIEM B peallbHBIX )KU3HEHHBIX CUTYalUsIX;

UHTEPECA K O3HAHUIO U HCCIIE0BATENBCKON NEATEIBHOCTH,

TOTOBHOCTH W CIOCOOHOCTH K  HEOPEPhIBHOMY  00pa3oBaHUID W
caM000pa30BaHUIO0, K AKTUBHOMY TIOJYYEHWIO HOBBIX 3HAHWWA 10 XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSAMM;

UHTEpECa K OCOOEHHOCTIM TPYyJa B PA3MYHBIX cepax MpodecCHOHANBHOMI
JESATEITLHOCTH.

METAINIPEJMETHBIE PE3YJ/IbTATHI

MeTanpeaMeTHBIE PE3yAbTAThl OCBOCHHUS YU€OHOro MpeaMeTa « XUMHUS» HA
YPOBHE CPEAHETO 00UIEro 00pa30BaAHUS BKITIOYAIOT;

3HaUMMble g (OPMHUPOBAHHMS ~ MHUPOBO33PEHHS  OOy4YarOIIUXCS
MEXIACUMIUITMHAPHBIE (MEKIPEAMETHbIE) OOUICHAYYHBIE TIOHATHUS, OTPAKAFOLIUE
LEJIOCTHOCTh HAYYHOHW KapTUHBI MUpa W CHEIM(PUKY METONOB IMO3HAHWS,
UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIICCTBO, SHEPIHsl, SBJIICHUE,
IPOLECC, CHCTEMA, HAYUHBIA (PAKT, MPUHLMI, THNIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOpUsl, HCCIEAOBAHNE, HAOTIOACHHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE),

YHHUBEPCAJIbHBIC YYeOHBIC NEHCTBUS (IO3HABATENIbHBIE, KOMMYHUKATUBHBIE,

PETYJIATUBHBIC), 00ecneYnBaroIIne (dopmupoBanue (YHKLMOHATIBHOM
IPaMOTHOCTH M COLIMAITEHOM KOMIIETEHIIMN O0YYarOMMXCS,
CHOCOOHOCTB oOyyaromuxcs M CIOJIb30BATh OCBOCHHBIC

MEXIACUUIUIMHAPHBIC, MAPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIC YYCOHBIC
JEUCTBHS B ITIO3HABATEIILHON W COLMATIBHON ITPAKTHKE.

MeranpeaMeTHbIE PE3YAbTAaTBl  OTPAKAOT OBJIAJICHUE VHUBEPCAIBHBIMHU
y4€OHBIMA  TO3HABATECIbHBIMM, KOMMYHUKATHBHBIMU W PErYJISTUBHBIMA
JEUCTBUASIMH.

OBaanenue YHHBEpCAIbHbIMH y4eOHbIMU MO3HABATEe/ILHBIMH
JAeCTBHAMM:

1) 6Ga3oBbIe JOrHYECKUE ACHCTBHUS:

CaMOCTOSITENbHO  (OPMYJIMPOBaTh M AKTyAIM3UPOBaTh  MPOOJEMY,
BCECTOPOHHE €€ pacCMaTpuBaTh,

ONPENCIATh LEIN JOEATEIBHOCTH, 3aJaBas MNapaMeTpbl W KPUTEPUHA HX
JOCTIKECHUSA, COOTHOCHATE PE3YIILTATHI AEATEIIBHOCTH € ITOCTABJICHHBIME LIEJISIMU,

HCIIOJIB30BAaTh IIPA OCBOCHUW 3HAHWM HPUEMBI JIOTMYECKOTO MBIMIJICHAS —
BBIJICIIATE XapPaKTEPHBIE MPU3HAKKW MOHATHA W YCTAHABIMBATH WX B3aWUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS U1 OOBSICHEHHS OTACIBHBIX (PAKTOB U
SIBJICHUM

BbIOMpATh OCHOBAHWS M KPUTCPUM I KJACCU(PMKAUMK BEUIECTB M
XAMWYECKUX PEAKLINI,

YCTAHABIIMBATh MPUYMHHO-CICACTBEHHBIE CBS3M MEXKIY HW3y4YacMbIMH
SBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYKACHUA (MHAYKTHBHBIE, ACHYKTUBHBIC, IIO
AQHAJIOTWM), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccCMaTpUBAEMBIX
SBJICHUSAX, (POPMYIMPOBATH BBIBOBI M 3AKITIOUECHUS,

OPUMEHATH B MPOLIECCE MO3HAHUS, UCIOJIB3YEMbIE B XUMHH CHMBOJIMYECKHAE
(3HAKOBBIE) MOJIEH, MPEOOPA3OBBIBATH MOJCTBHBIC TPEICTABICHHS — XUMHYECKUAN
3HAK (CMMBOJI) DJIEMEHTA, XUMHYeCKas (HOpMysia, YpPAaBHEHHUE XUMWUYECKOMN
PEAKIMM — MPH PEIICHUM YYEOHBIX TMO3HABATEIBHBIX W TMPAKTUYECKUX 3a1a4,
NPUMEHATHh HA3BAHHBIE MOJACIBHBIC MPEACTABICHUS ISl BBISIBICHUS XapPAKTEPHBIX
NPU3HAKOB M3YYaEMBIX BEUICCTB U XMMHUYECKAX PECAKLIUN.

2) 0a30BbIC HCCJICI0BATEILCKHE ICHCTBHS:

BJIQJICTh OCHOBAMM METOJOB HAYYHOIO TMO3HAHWS BEIIECTB M XUMHUYECKUX
peaKuii;

(opMyUPOBaTh UENH U 33]1a4H1 UCCIIEN0BAHUS, HCIIOIB30BATh MMOCTABICHHBIE
U CaMOCTOATENBHO C(OPMYTUPOBAHHBIE BOMPOCHI B KAueCTBE WHCTPYMEHTA
NO3HAHWS W OCHOBBI JUIs (POPMHUPOBAHMS TUHOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKACHHUIA,

BIQJICTh HABBIKAMHM CAMOCTOSITEJIBHOTO TUJIAHMPOBAHWS W MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOMIOJaTh 32 XOJA0M
NPOLECCa, CAMOCTOSATENBHO MPOrHO3MPOBATh €ro pe3ysbTar, (OpMyIupOBaATH
0000IIEHHS W BBIBOABI OTHOCUTENLHO JOCTOBEPHOCTH PE3YIBTATOB HCCIIEA0OBAHNUS,
COCTaBJATH OOOCHOBAHHBINA OTUET O MPOACIAHHOM padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOH WCCIEAOBATEILCKOW W MPOECKTHOM
JESATEILHOCTH, TPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
NOUCKY METOJOB PEIICHUS NPAKTHYECKUX 3a7a4, NPUMEHEHUIO Pa3IMYHbIX
METOJI0B IMO3HAHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATBCS B  PA3JIMYHBIX HCTOYHWMKAX WH(pOpManmm (HAY4HO-
NOMYJISIpHAsE JTUTEpaTypa XWMHUYECKOTO COJCP)KAHUS, CIOPABOYHBIC IMOCOOUS,
pecypcbl MIHTEpHETA), aHANM3UPOBaTh WHPOPMALMIO Pa3IMYHBIX BUIOB U (QOpM
NPEICTABICHNUS, KPUTHYECKH OLICHUBATH eé JOCTOBEPHOCTH "
HENPOTUBOPEUYHBOCTD,



(opMynupoBaTh 3aMPOChl U MPUMEHATh PA3TUYHBIE METOMABI MPH MOUCKE W
orOope wHpoOpManuu, HEOOXOAUMOW [UIsl BBIMOJHEHHS YYEOHBIX 3aJady
ONpeACICHHOTO TUIIA,

npuoOOpETaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHIA U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETbHO ~ BBIOMPATh  ONTUMAIBbHYKO  (OPMY  MPEACTABIICHUS
uH(popManuu (Cxembl, TpadpuKh, AMarpaMmbl, TAOIHIIBI, PUCYHKH U IPYTHE),

UCIOJb30BaTh HAYYHBIA SI3bIK B KayeCTBE CpeAcTBAa mnpu  padoTe ¢
XUMHYECKOH MHPOPMALMEN: TNPUMEHATH MEXNPEAMETHBIE (PU3NYECKUE W
MaTEMATHYECKHEC) 3HAKA U CUMBOJIBL, (POPMYJIbI, a0OPEBHATY PbI, HOMEHKIATYPY;

UCIOJb30BaTh W NPeOOpPa30OBbIBATh 3HAKOBO-CHMBOJMYECKHE CPEACTBA
HATJIAHOCTH.

OgyageHne YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH AeHCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAaEMOM TEMbI B XOJ€ IUAJIOra W/WIH
JUCKYCCHUHW,  BBICKa3bIBaTh  WIEH, (POPMYIMPOBATH  CBOM  MPEAJIOKEHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPETOKEHHOM 3a1a4;

BBICTYNIATh C MPE3CHTAUMER Pe3yJbTaTOB MO3HABATEIBHON JEATEIBHOCTH,
NOJTYYEHHBIX CAMOCTOSITENIbHO MJTH COBMECTHO CO CBEPCTHHKAMM MPH BBIMOTHEHAN
XUMHYECKOTO SKCIEPUMEHTA, TPAKTUUYECCKONH paldOThl MO MCCIEIOBAHUIO CBOWCTB
W3yYaEMbIX BELIECTB, pealn3anuu y4eOHOTO MpoeKkTa U (POpPMYyJIMPOBATh BBIBOIBI
o pe3yibTaraM MPOBEAEHHBIX HMCCICAOBAHUN MyTEM COrIACOBAaHWS TMO3HWLMNA B
X0J1¢ 00CYKACHUSI 1 OOMEHA MHCHUSIMU.

OBiageHHne YHUBEPCAJbHBIMHU PEryiSTHBHbIMH JeliCTBUSIMHU:

CaMOCTOSITENIEHO TUIAHUPOBATh M OCYIIECTBIATH CBOK) MO3HABATEIIBHYIO
JESATENIbHOCTh, ONpeAcsss €€ LeMu M 3aJadd, KOHTPOJIMPOBaTh M MO MEpe
HEOOXOMMOCTH KOPPEKTHPOBATh NPEUIAracMblii  aJlfOPUTM  ACHCTBHI mpH
BBITIOJTHCHUHA YYE€OHBIX W MCCIECAOBATEIbCKUX 3a7a4, BbIOMpaTh HauboJiee
3(p}eKkTHBHBIA C€MOCOO WX pEHICHHS C YYETOM [MOJIYYCHHS HOBBIX 3HAHHWHA O
BELICCTBAX U XUMUUYECCKUX PEAKIUSAX,

OCYILECTBIIATE CAMOKOHTPOJb CBOEH ACATEIBHOCTH HA OCHOBE CAMOAHAIN3a
Y CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHBIE pE3YJIBTATBI  OCBOCHMS Kypca «OpraHMydeckas XUMHS)
OTPaXKaroT:

c()OPMUPOBAHHOCTh  MPEACTABICHUM O  XMMHYECKOH  COCTaBIISIFOUICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpA, POJIA XWMHUHA B TO3HAHWHM SIBJICHUMN



OpUpobl, B  (POPMHPOBAHMM MBILUICHUS M KYJBTYPbl JHMYHOCTH, €€
(PYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM [Tl PEIICHUS MTPAKTHYECCKUX 331a4
Y SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 30POBBIO M MPUPOAHOMN
cpexne;

BJIAJCHAE  CHUCTEMOW  XMMHUYECKHX  3HAHWIN, KOTOpass  BKIIFOYAET:
OCHOBOMOJArarIIMe TMOHATUS (XMMHYECKHA 3JEMEHT, aroM, JJEKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpalEHHAs), MOJIb, MOJISpHAs
Macca, MOJISIPHBIA OOBEM, YIJIEPOAHBIA CKENeT, (PyHKUMOHABbHAS TPYIIIA,
pamuKan, U30MEPHs, U30MEPBI, TOMOJIOTUYECKUI PsA, TOMOJIOTH, YTIEBOAOPOMIBI,
KHACTIOPO M a30TCOAEPIKAIIME COCAVMHEHHS, MOHOMED, MOJHMMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHHS ), TEOPUU M 3aKOHBI (TEOPHS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKk0OH COXpaHEHHsI MACChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XWMHH, MHUPOBO33PCHUYECKUE 3HAHWS,
JeKale B OCHOBE MOHUMAHWS MPUYAHHOCTH W CUCTEMHOCTH XUMHYECKHX
SABJICHUH, (PAKTOTOTUYECKUE CBEACHUS O CBOWCTBAX, COCTAaBE, IMONYYCHUH W
0€30MacHOM HMCHOJIb30BAHUM BAXKHECHIIMX OPraHWYECKHX BEIIECTB B OBITY W
NPAKTUYECKOHN ACATEIBHOCTH YETTOBEKA,

Cc()OPMUPOBAHHOCTh YMEHHW BBISIBIIATH XAPAKTEPHBIE MPU3HAKUA TMOHSATHUH,
YCTAHABJIMBATh MX B3aMMOCBS3b, UCIOJB30BATH COOTBETCTBYIOIINE TOHATUS TPU
OINMCAaHUM COCTABA, CTPOCHUS W MPEBPALLICHHIA OPraHMYECKUX COCANHECHHUN

c()OPMUPOBAHHOCTh YMEHHI MCIOIb30BaTh XUMHYECKYIO CHUMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJSPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOH, COKpaIEHHON)
(GOpMYysT OpPraHMYECKMX BEIICCTB W YPAaBHEHUM XMMUYECKMX PEaKLUid,
W3rOTABIIMBATH MOJECIM MOJIEKYJ OPraHMYECKMX BEIIECTB JJIsI WILTFOCTPALIMM WX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOEHMUS,

c()OPMUPOBAHHOCTh YMEHWI YCTAHABIMBATH MPHHAJIC)KHOCTh HM3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTABY M CTPOCHHIO K ONPEACIEHHOMY
KJIACCy/TPynne COeAMHEHU (YIJIEBOJOPOMAbI, KHCIOPOA W a30TCOACPKAIIUE
COCIMHEHMSI, BBICOKOMOJICKYJISIPHBIE COCIAWHEHHWS), [aBaThb WM Ha3BaHHs IO
cucremarnyeckoii HomeHknarype (IUPAC), a Taxxke NpUBOAWTH TPUBHAIBHBIC
HA3BaHWS OTACIBHBIX OPraHUYECKUX BEIICCTB (ITWIICH, NPONWICH, AUECTHIICH,
ATUJICHIJIMKONb, TIIMUEPUH, (PEHOJ, OpMAIBACIU, ALCTaNbACTHA, MypPaBbUHAs
KHCJIOTA, YKCYCHAsl KHCIIOTA, OJICMHOBAS KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TITHK03a,
(dpyKTO3a, KpaxmaJ, EJIII0103a, TJUIUH );

C()OPMUPOBAHHOCTh YMCEHMS ONPEIENSTh BHUIAbl XMMHYECKOH CBSI3U B
OPraHUYECKUX COCAMHECHUAX (OMHAPHBIC U KPATHBIE),



C()OPMUPOBAHHOCTh YMEHHUSI TPUMEHSTH TMOJIOKEHHUS TEOPHH CTPOCHUS
oprannyeckux BemectB A. M. bytnepoBa anst 0ObsICHEHHS 3aBUCUMOCTH CBOICTB
BEUIECTB OT MX COCTABA U CTPOCHMSI, 3aKOH COXPAHEHMS MACCHI BEILIECTB,

C()OPMUPOBAHHOCTh ~ YMEHHH  XapakTEpHU30BaThb  COCTaB, CTPOCHUE,
(U3NYECKUE W XMUMHYECKHE CBOMCTBA TUMWYHBIX NPEACTABUTENICH Pa3IMUYHBIX
KJJACCOB OPraHMYECKUX BEIIECTB (METAH, 3TaH, STWICH, MPOMWIEH, ALECTHIICH,
Oyraguen-1,3, metunOyragueH-1,3, O€H30, METaHOJ, 3TAHOJ, ATUJICHIJIMKOJIb,
TJIMUEPHAH, (EHOJ, alueTaIbJICIH, MyPaBbUHAS W YKCYCHAs KUCIIOTHI, TJIFOKO3a,
KpaxmaJ, UEJUTI0II03a, AMUHOYKCYCHAs KHCI0TA), WITIOCTPUPOBATh TEHETHUECKYIO
CBSI3b MEXKIY HMMHM YPaBHEHUSIMM COOTBETCTBYIOIIMX XHMHUYECKHAX PEAKLMHA C
UCIOJb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOUHUKH YTIIEBOIOPOAHOTO
ChIpbsi (HE(Th, MNPUPOAHBIA Tra3, Yrojib), CHOCOOBI WX MEPEPAOOTKH W
MPAKTUYECKOE MPUMEHEHUE POAYKTOB NEpepabOTKHy;

C()OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYACICHUS MO XUMHUYECKUM
YPaBHECHUSAM (MacChl, 00BbEMA, KOJIMYECTBA MCXOJHOTO BEIIESCTBA MM MPOAYKTa
PEAKIMHM MO HM3BECTHBIM Macce, OOBEMY, KOJIMYECTBY OJHOIO M3 HMCXOIHBIX
BEUICCTB MM MPOJYKTOB PEAKLINN ),

c(hOPMUPOBAHHOCTL YMEHHH BJIAJIETh CUCTEMOW 3HAHWU 00 OCHOBHBIX
METOJAX HAYYHOrO MO3HAHUS, UCIIOJIb3YEMBIX B XUMHUHW MPU U3YUYECHUHW BELICCTB U
XUMHUYECKUX SIBIICHUH (HAOIOIEHUE, U3MEPEHKE, SKCIIEPUMEHT, MOACIMPOBAHNUE),
UCIOJb30BaTh CHCTEMHBIE XUMUYECKHE 3HAHWS JUIs TPUHIATHS PEIICHUHA B
KOHKPETHBIX JKM3HEHHBIX CHTYyallMsX, CBSI3aHHBIX C BEHOIECTBAMH MW HX
NPUMEHEHUEM,

c(OPMUPOBAHHOCTh YMEHHIA COOIOAATH MPABKIA MOJIB30BAHUS XUMHYECKON
NOoCyJI0i M JTabopaToOpHbIM OOOPYJOBAHUEM, a TakKe MpaBwia OOpalleHUs ¢
BEUICCTBAMM B COOTBETCTBHHM C WHCTPYKLMSMHU MO BBINOJHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHWI TMJIAHUPOBATh M BBINOJHATH XUMWYECKUH
AKCIEPUMEHT (TPEBPALLICHHS] OPraHUYECKUX BEUIECTB MPU HATPEBAHUM, MOy YCHHE
ATHJIICHA W W3YyYEHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKLIMH OPraHu4eCKUX
BEUICCTB, JcHATypauus OCKOB MPHU HArpeBaHWM, LBETHBIC PEaKLMH OEIIKOB) B
COOTBETCTBMM C TPABWJIAMM TEXHUKM O€30MacCHOCTH TpH OOpalleHuu C
BCIIECTBAMH M Ja0OpPaTOpHBIM  O0OPYJOBAHUEM, MPEICTABIATh PE3YJIBTATHI
XUMHMYECKOTO JKCIEPUMEHTa B (OpPME 3aMKMCH YPAaBHEHHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIHPOBATH BEIBOABI HA OCHOBE 3THUX PE3YJIbTATOB,

C(OPMUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
WHPOPMALMIO, TOJNYYaEMYK) M3 Pa3HbIX HMCTOYHMKOB (CPEICTBA MAacCCOBOH
uH(popmanuu, HTEpHET 1 ApYyTUX),



c(hOPMUPOBAHHOCTL ~ YMEHHMU  CcOOMMIOAATh  MpaBWja  SKOJOTHYECKH
LEIECO00PA3HOr0 MOBEACHUST B OBITY W TPYJAOBOH NEITEIBHOCTH B IEJISIX
COXPAHEHUsSI CBOETO 3I0POBbS M OKPY’KAKOIIEH MPUPOJHOW Cpenbl, OCO3HABAThH
OMACHOCTh BO3JICHCTBHSI HA KUBHIE OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKHUX
BEUICCTB, MOHMMAasi cMbica nokasarens [IJIK, moscHsaTe Ha mpumepax crnocoObl
YMEHBUIEHUST W MPEIOTBpALICHUS WX BPEAHOTO BO3ACHCTBUST HA OPraHu3M
YeIIOBEKA,

JUIsl OOyYaroMIMXCSd C OTPAHUYCHHBIMA BO3MOXKHOCTSIMH 3JI0POBbS. YMCHHE
NPUMEHATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEIIECCTB W
XUMUYECKUX SIBJICHUH

JUISL  clenbix H cinaOoBUIAMMX O0yYaroUXCsi: YMEHHE MCHOJIb30BaTh
peNbepHO-TOUYCUHYI0 cUCTeMY 00o3HaueHuil JI. bpaiinsg ajid 3anucu XuMUYECKHUX

dbopmy.
11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOlas W HeopraHudeckas
XUMUS» OTPAXKAFOT:

c(hOPMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KAPTUHBI MHUPA, POJIM XUMHUU B T[O3HAHWUU SBJICHUH
OpupoAbl, B  (OPMUPOBAHWMM  MBIIUICHUS W KYJBTYPbl JIMYHOCTH, €€
(OYHKIIMOHAIBHOW IPAMOTHOCTH, HEOOXOIUMOM AJ1 PEUICHUS TPAKTUYECKHUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHAUE  CHUCTEMOW  XMMHUYECKHUX  3HAHWIN, KOTOpass  BKIIFOYAET:
OCHOBOITOJIATAOIINE MOHATUS (XMMUYECKUH DJIEMEHT, aroM, W30Tom, S-, p-, d-
AJICKTPOHHBIE OPOWUTAIM aTOMOB, WOH, MOJICKYJIa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTh, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCIICHUS, XUMUYECKAs CBSI3b
(KOBaJICHTHAs, MOHHASI, METAIJIMYECKAs, BOJOPOIHAS ), KPUCTALINYECKAs PEMIETKA,
TANBl  XUMHUYECKUX  PEaKUUid, PacTBOp, JJIEKTPOIUTHI,  HEICKTPOJIUTHI,
JJIEKTPOJIMTUYECKAs ~JUCCOLMALMS, OKHUCIIUTEb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peaKlMu, XUMUYECKOE PABHOBECUE), TCOPUM M 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON Jucconumanuu, nepuoanyeckuit 3axkon [l WM. Menneneena,
3aKOH COXPAHEHMS MACChl BEILLECTB, 3aKOH COXPAHCHUS W MPEBPALUCHUS YHEPrUU
NP XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECCKUN SI3bIK XUMUMH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIUE B OCHOBE IMOHUMAHUS NPUYUHHOCTU U
CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEJCHUS O CBONCTBAX,
COCTAaBE, MOJIYYCHUH U O€30MaCHOM MCMOIb30BAHNM BAKHECUIINX HEOPraHUYECKHUX
BEIIECTB B OBITY U MPAKTUYECKOMN NEITEILHOCTH YEJIOBEKA,



Cc()OPMUPOBAHHOCTh YMEHHW BBISIBIIATh XAPAKTEPHBIE MPU3HAKKA TMOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSA3b, UCIOIB30BATh COOTBETCTBYIOIIUE MOHATUSA IPU
ONMMUCAHWUN HEOPraHWYECKUX BEIIECTB U UX MPEBPALLEHHIA,

c()OPMUPOBAHHOCTh YMEHHI MCMOIb30BaTh XUMHYECKYIO CHUMBOJIMKY IS
cocrtapneHuss (OpPMYJT BEHIECTB M  YPaBHEHUM  XMMWYECKMX  PEaKLUH,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId ra3, YIrJeKHCIbld Ta3, aMMHAK, TraméHas
W3BECTh, HETAIEHAS U3BECTh, MATHEBAS COMA, MTUPUT U IPYTHE),

c()OPMUPOBAHHOCTh YMEHUH OMPEIEIISTh BAJICHTHOCTh U CTEMEHb OKUCICHUS
XUMHAYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOrO COCTAaBa, BUA XMUMHYECKOMN
CBSI3M (KOBAJICHTHAsI, MOHHAS, METAJUIMYECKAS, BOAOPOIHASA) B COCTMHEHUSX, TUI
KPUCTAUIMYECKOH PEETKM KOHKPETHOIO BEIIECTBA (ATOMHAS, MOJIEKYJISIPHAS,
WOHHAs, METAUIMYECKAS ), XaPAKTEP CPEIbl B BOJHBIX PACTBOPAX HEOPraHMYECKUX
COCIMHECHU,

c()OPMUPOBAHHOCTH YMEHUN YCTaHABJIMBATh MPUHAIEKHOCTD
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBY K ONPEACTEHHOMY KIacCy/TpyIe
COCIMHEHM (ITPOCTHIE BEMIECTBA — METAIBI M HEMETAJIJIBI, OKCUBI, OCHOBaHUS,
KHACTIOTHI, aM(POTEPHBIE TUAPOKCUABI, COJIH ),

c()OPMUPOBAHHOCTh YMEHH PACKPBIBATH CMBICII IEPUOJAAYECKOTO 3aKoHa JI.
H. Menaeneera u JEMOHCTPHPOBATH €TI0 CUCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUH;

c()OPMUPOBAHHOCTh YMEHHMI XapaKTEpU30BaThb SJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKUX JNeMEHTOB 14 mnepuonoB Ilepuoanveckoil CHUCTEMBI
xumudeckux syeMeHToB JI. M. MeHneneeBa, MCHOb3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTanmy, «QHEPreTHYECKUE VPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XMMHUYECKUX DJIEMEHTOB U UX COCAUHEHUI
o nepuoaam u rpynnam [lepuoanueckoit CUCTEMBI XUMUYECKHAX 3JIEMEHTOB []. .
Menaeneena,

c()OPMUPOBAHHOCTh ~YMEHWUH  XapakTepu30BaThb  (OMUCHIBATH)  OOWHIME
XUMHAYECKHE CBOMCTBA HEOPraHMYECKHUX  BEIUECTB  PA3IMYHBIX  KIIACCOB,
MOATBEPIKAATE CYLIECTBOBAHUE T'€HETUYECKON CBA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IMOMOLIBI0 YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUIL;

Cc()OPMUPOBAHHOCTh YMEHUS KJIACCH(PUIMPOBATH XUMHUYECKHE PEAKLIUHU IO
PA3IAYHBIM MPHU3HAKAM (YMCIYy WM COCTaBY PEArMPyOLIMX BEUIECTB, TETUIOBOMY
3(h(dekTy peakumu, U3MEHECHUIO CTENECHEH OKHCIEHUS 3JIEMEHTOB, 00paTUMOCTH
PEAKIMH, YYACTHIO KaTaIu3aTopa),

c()OPMUPOBAHHOCTh YMEHHI COCTaBIISATH YPABHEHMS PEaKUMil pPa3ivMyYHbIX
TUMOB, TIOJTHBIE M COKPALIEHHBIE YPABHEHHSI PEAKIMI HOHHOTO OOMEHA, YUUTHIBAsS
VCIIOBHS, ITPH KOTOPBIX 3TH PEAKLUU UAYT 10 KOHLA,



c(OPMHUPOBAHHOCTL YMEHHUI MPOBOAUTH PEAKIUH, MOATBEPKIAIOLIUE
KQYeCTBEHHBI COCTaB pa3MUYHBIX HEOPraHMYECKUX BELIECTB, PACMO3HABATH
OMNBITHBIM MYTEM MOHBI, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIECTB,;

c(OPMHUPOBAHHOCTh ~ YMEHHMH  pacKpbIBaThb CYIIHOCTb  OKUCIMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMNA MOCPEACTBOM COCTABICHMSI JIEKTPOHHOTO OajiaHca
JTHAX PEaKIU;

c(OPMUPOBAHHOCTb YMEHUN OOBSCHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
PEaKIMu OT PA3IUYHBIX (PAKTOPOB; XapaKTEP CMELICHUSI XUMUUYECKOTO PaBHOBECH I
B 3aBUCUMOCTH OT BHEIIHETO Bo3AekcTBus (mpunuun Jle [llarensbe);

Cc(OPMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUYECKHE MPOLECCHI,
JeKalllMe B OCHOBE MPOMBILUICHHOTO MOJYUYEHUs] CEPHON KUCIOTHI, aMMHUaKa, a
TaKXke C(POPMUPOBAHHOCTh MPEACTABICHUI 00 OOIIMX HAYUYHBIX MPUHIMINAX U
AKOJIOTMYECKUX MPOOJIEMaX XMMUYECKOTO TIPOU3BO/ICTRA,

c(OPMHUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCIEHHS C MCIOJIb30BAHUEM
MOHSATHUSI «MAccoBasi J10Jis BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLICHWHA Tra30B
P XUMUYECKMX PEAKILMSIX, MACChl BEUIECTBA WK 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCE€ WM 00OBEMY OJHOTO M3 YUACTBYIOLIMX B pEaKIMU
BEIIECTB, TEIJIOBOr0 3(PQeKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHUS MACChI
BEIIECTB, MPEBPALICHUS U COXPAHCHUS SHEPTUH;

c(OPMHUPOBAHHOCTb YMEHUM COOJIIOIATH TTPaBUIIA TOJIB30BAHUS XUMUUECKOM
NOCyJI0i M JTabopaToOpHbIM OOOPYJOBAaHUEM, a TAKXKE MpaBWja OOpalicHUs C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKUUSMU IO BBIMOJHEHUIO JJAOOPATOPHBIX
XUMUYECKHUX OTbITOB,;

Cc(OPMHUPOBAHHOCTh YMEHWI IUIAHUPOBATh W  BBIMOJHATH XUMHYECKHUIM
AKCIEPUMEHT (Pa3Nio’KEHUE MEPOKCUIAa BOAOPOAA B MPUCYTCTBUM KaTalu3aropa,
OMpPENEJICHUE CPEeIbl PACTBOPOB BEHIECTB C TOMOILNBI0  YHUBEPCATBHOTO
WHIMKATOPA, BIIMSHUE PA3TUUHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKOM peakiui,
PEAKIMM MOHHOrO OOMEHA, KAQUECTBEHHBIC PEAKUMM Ha cyib(ar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTMOH aMMOHHS, PELUICHUE HKCIEPUMEHTAIBHBIX 33ay MO
TemaMm «MeTajuibly U «HemeTtajuibly) B COOTBETCTBMM C TpaBUJIaMU TEXHUKH
0e30MmacHOCTH NpH OOpAIllCHUH C BEIIECTBAMM U JIAOOPATOPHBIM 000PYIOBAHUEM,
OPEACTaBIATh PE3YJbTaThl XMUMHUYECKOTO JKCIEpPUMEHTa B (OpMe 3amucu
YPaBHEHM COOTBETCTBYIOLIMX peakiuii U (GopMyIMpoBaTh BHIBOJIbI HAa OCHOBE
ATUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHATU3UPOBATh XUMHUYECKYIO
WHPOPMALMIO, TONYYaEMYK) M3 Pa3HbIX MCTOYHHMKOB (CPEICTBA MAaCCOBOH
KOMMYHUKAIMK, MTHTEpHET U IPYyTrux);



c(hOPMUPOBAHHOCTL ~ YMEHHMU  CcOOMMIOAATh  MpaBWja  SKOJOTHYECKH
LEIECO00PA3HOr0 MOBEACHUST B OBITY W TPYJAOBOH NEITEIBHOCTH B IEJISIX
COXPAHEHUSI CBOETO 3I0POBbs M OKPYKAKOLIEH MPHUPOJHOM CpEAbl, OCO3HABATH
OMACHOCTh BO3ACUCTBUS HA KUBbIC OPraHU3Mbl OMPEAETEHHBIX BEIICCTB, MOHUMAs
cmbicn mokazarens [1/IK, mosicHAT, HA TpuUMepax CnocoObl YMEHBIICHUS W
MPEAOTBPALICHUS X BPETHOTO BO3ICHCTBUS HA OPraHU3M YEIOBEKA,

JUIsl OOyYaroMIMXCSd C OTPAHUYCHHBIMH BO3MOKHOCTSIMHM 3/I0POBbS. YMEHUE
NPUMEHSATh 3HAHWUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX TMO3HAHWS BELIECTB M
XUMUYECKUX SIBJICHUH

JUISL  clenbix H - cnaOoBUIAIMMX OO0yYaromUXCsi: YMEHHUE MCHOJIb30BaTh
peNbepHO-TOUYCUHYI0 cUCTeMY 00o3HaueHuil JI. bpaiinsg ajid 3anucu XuMUYECKHUX

dbopmy.



TEMATHYECKOE INNTAHUPOBAHUE

10 KJTACC
KoanuyectBo yacos DJeKTPOHHbIE
HaunmeHoBaHHe pa3feioB H TeM (uudposbie
Ne n/m Kontpoabnsie | IlpakTnueckue bp )
NPOrpamMMmBslI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsl
Pasznen 1. TeopeTnueckue 0CHOBbI OPraHH4Y€CKOH XMMHH
IIpenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHS] OPraHUYECKUX COeTUHEHUN A. 3 1 0
M. bytneposa
Hroro no pazneny 3
Paspnean 2. Yriaesonopoabt
2.1 IIpenenbHbie yriaeBOAOPOAbI — aJIKaHbI 2 0 0
29 HenpenenbHele yrieBogoponbl: alKeHbl, 6 0 |
' aJIKaJIMEHbI, aJIKMHbI
23 ApoMaTHYeCKHe yrieBOAOPOIbI 2 0 0
24 IIpupoaHble HCTOYHUKY YIIIEBOAOPOIOB U 3 ! 0
' ux nepepadboTka
Hroro no pazneny 13
Pa3pen 3. Kuciopoacoaep:kamue opraHniecKue coeInHeHHs
3.1 Cruptel. @eHon 3 0 0
39 Anpnerunsl. KapOOHOBBIE KHCIOTHL 7 0 !
' CroxxHble 3 upsI
33 Yraesoabl 3 1 0




Hroro no pazneny 13
Pa3pen 4. A3oTcoaepxanine opraHudecKne coeIHHEeHUs

4.1 AmuHbl. AMUHOKHCTTOTHI. benku 3
Hroro no pazneny 3
Pazgen S. BbicokOMOJIeKYJJIsIpHBbIE COeINHEHHUS

5.1 IInactmaccel. Kayuyku. Bosokna 2
Hroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOT PAMME 34




11 KVIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uHu(pposbIe
Ne n/m P Konrpoabubie | IIpakTHueckue (uup )
NPOrpamMmslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypcsl
Pazgen 1. TeopeTnueckue 0CHOBBI XUMHUH
Crtpoenue atomos. [lepuonnueckuii 3aKoH
1.1 u Ilepnoanuueckas cucrema XMMUYECKUX 3 1 0
anemenToB J[. 1. MeHneneesa
12 Ctpoennue BemmecTBa. MHOroodpasue 4 0 0
BELIECTB
1.3 XHUMHUECKHUE peaKLun 6 1 1
Hroro no pazneny 13
Pazgen 2. Heoprannueckasi xummusi
2.1 MeTtaniel 0 1
2.2 Hemerannbl 1 1
23 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5 0 0
BELIECTB
Hroro no pazneny 17
Pazgen 3. Xumus u :KU3Hb
3.1 XuMusi ¥ )KU3Hb 4 0 0
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3




HOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
KoanyecTBo yacos DJIeKTPOHHbBIE
Ne ara udposbie
n/n Tema ypoxa Bcero Kontpoaenpie | IpaxTuuecikue fllsyqeﬂnﬂ :6[()!:;033Tenbﬂble
padoTbI padoTbl pecypent
IIpenmer opraHu4eCcKON XUMHH, €€
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHMUE.
1 Teopust cTpoeHHs] OpraHUYECKUX 1 0 0
coenunenniit A.M.bytneposa, ee
OCHOBHBI€ TOJIOKEHMUS].
2 BxonHast koHTpOsBbHAs paboTa 1 1 0
IIpencrasnenue o kiaccupurkanuu
3 opranuueckux seiects. Homenknatypa | 0 0
(cucTemaTuyeckasl) U TPUBUAJIbHBIE
Ha3BaHUsl OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, | 0 0
rOMOJIOTUYECKHU psAf
5 MeraH u 5TaH — npocTenine | 0 0
MPEICTaBUTENHN aJKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 0 0
7 OTUJeH U NPOIUJIeH — MpocTeiine ! 0 0
MPEICTaBUTENHN aJIKEHOB
g [Ipaxrrueckast padora Ne 1. «ITonyuenune | 0 1
STUJIEHA U U3yYEHUE ero CBONCTBY
9 Ankanuensl. byranuen-1,3 u | 0 0

metundOyraauen-1,3. [lony4yenne




CHUHTETUYECKOIO Kay4dyKa U PEe3UHBI

AJIKUHLBIL, cOCTaB U OCOOEHHOCTU
CTPOEHUS, TOMOJIOTUYECKUH Ps.

10 ALeTUsIeH — MPOCTEHIINIA MPEICTABUTEIb
AJIKUHOB

1 Bruucnenus no ypaBHEHHIO XUMUYECKON
peakuuu

12 Apenbl: 6eH301 U ToNyoJ1. TOKCHYHOCTB
apeHOB

13 I'eneTnueckas cBsi3b yrIIEBOJOPOOB,
MPUHAMJIEKAUX K PA3JIMYHbBIM KJlaccaM
IIpuponHble HCTOYHHUKH YIIIEBOIOPOAOB!

14 NPUPOMAHBIN ra3 U MOMyTHbIE HETSIHbIE
rasbl, He()Tb M IPOAYKTHI €€ repepadoTKu
IIpuponHble HCTOYHHUKH YIIIEBOJOPOAOB!

15 NPUPOMAHBIN ra3 U MOMyTHbIE HEPTSIHbIE
rasbl, He()Tb M IPOAYKTHI €€ mepepadoTKu

16 KoHnTponpHas paboTa 1o pasaeny
«YTnesogoponb»

17 IIpenenbHbBIE OMHOATOMHBIE CIIUPTBI:
METAHOJI U 3TaHoJ. Bogopoanas cBsA3b

18 MHOroaToOMHbIE CIUPTBL. STUIIEHIJIUKOJIb
U TJIMLEPUH

19 @DeHOI: CTPOCHUE MOJIEKYJIBL, (PU3NIECKHE
Y XMMHUYECKHE CBONCTBA, IPUMEHEHNE

20 Anpreruasl: popManbaerun u
auetanpaeruy. ALeToH

21 OMHOOCHOBHBIE MpeNeNbHbIe KapOOHOBBIE




KHCJIOTBL. MypaBbHHAasA U YKCYCHasA

IIpaxrrueckast padora Ne 2. «CsoiicTBa

22 pPacTBOpa yKCYCHOM KHUCJIOTHD)
CreapuHoOBas U OJIEMHOBAsI KUCJIOThI, KaK

23 NPEACTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT

iy Mpbis1a KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE NEHCTBHE
CrnosxHbie 3(UpbI KaK MPOU3BOIHbIC

25 KapOOHOBBIX KHCIOT. [ HIPOIH3 CIOXKHBIX
3¢upoB

26 Kupel: runponus, npuMeHeHue,
Ouonorudeckast poJyib KUPOB
YTaeBoabl: COCTaB, KJIAaCCU()UKALIUS.

27 Bakueiine npeacTaBUTENH: TIIIOKO34,
bpykTo3a, caxaposa

)8 Kpaxman u nennroso3a kak IpupoaHbie
MOJIUMEPHI

29 Hrorosast kouTposbHas padora 3a kypc 10
KJlacca

30 AMWHBI, METUJIAMUH U aHUJTUH
AMHHOKHCIIOTBI KaK aM(pOTepHbIe

31 OPraHUYECKUE COCTUHEHHUS], UX
Ounonornueckoe 3HaueHue. [lentuabt

17 benku kak npupoaHble
BBICOKOMOJIEKYJISIPHbIE COEIMHEHMUS]

3 OCHOBHBIE TOHITHUSI XUMHUH

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN




34

OcHoOBHbBIE MCTOAbI CUHTE3a

BBICOKOMOIJICKYJIAPHBIX COGHHHGHHﬁ.

IInactMaccsl, kKaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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11 KVIACC

No

n/n

Tema ypoxka

Koaun4yecTBo 4acos

Bcero

KonTtpoabnsie
padoThI

IIpakTHYeckne
padoThI

Mara
H3Y4YeHHsA

DJIeKTPOHHbBIE
ungposeie
o0pa3oBaTejibHbIE

pecypchl

XUMHUUECKUHN 3JIEMEHT. ATOM. DJIEKTPOHHAs
KoH(Urypauust aroMoB. [leproamaeckmii
3aKOH M NEPUOANYECKas CUCTEMA

JA. N Menneneesa.

BxonHas koHTpONBHAS paboTa

3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB
XUMHUYECKUX 3JIEMEHTOB M X COSTMHEHUI O
rpynnaM u nepuoaam. 3HaueHue
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xumudeckux anemeHnToB /[ 1. Menneneera B
Pa3BHUTUU HAYKH

Ctpoenue BemecTsa. XUMUUECKasi CBsI3b, €€
BUBI, MEXaHU3MBI O0pa30BaHUs
KOBAJICHTHOH CBsA3U. BopoponHas CBsi3b

BaneHTHOCTB. DNEKTPOOTPHULIATEILHOCTb.
Crenenb okucaeHus. BelecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

IIoHATHE O AUCTIEPCHBIX CUCTEMAX.
HcTtunHBIE U KOJUIOUHBIE PACTBOPBL
MaccoBast 101 BEIECTBA B PACTBOPE

Knaccugukanvsi ¥ HOMEHKIaTypa




HEOPraHWYEeCKUX coennuHeHui. I eneTnueckas
CBSI3b HEOPraHUYECKUX BEILECTB, PA3JIUYHBIX
KJIACCOB

Knaccupukaums XUMUIECKUX PEaKIii B
HEOPTraHUYECKON U OPraHU4eCKON XUMHUH.
3aKOH COXpPaHEHUs1 MACChI BELIECTB; 3aKOH
COXpAHEHUs U MPEBPALleHUs] SHEPIUU NPH
XHMHYECKUX PEAKLIMSIX

Ckopoctb peakiuu. OOpaTUMbIE pEaKIUH.
XUMHUYECKOE PABHOBECHE

10

IIpakTrueckas padora Ne 1. «Bnusiaue
pa3NIUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PeaKLUm»

11

DnexTponuTHueckas quccoruanys. [lousaTie
0 BogoponHoM nokasarene (pH) pactsopa.
Peaxmuu nonnoro oomena. I'maposms
OpPTaHUYCCKUX U HECOPTraHUYCCKUX BEIICCTB

12

OKHUCINTENbHO-BOCCTAHOBUTEJIbHBIC
peakimu. [TonsTHE 00 3NMEKTpONIN3E
pAacIlIaBOB U PaCTBOPOB COJIEH

13

KonrponpHas pabota 1o pazaeny
«TeOpeTI/ILIeCKI/Ie OCHOBBI XUMHUI»

14

Merannsl, ux nonoxenue s [leppuognaeckon
cucTeMe XUMHUecKuX syemenToB . Y.
MenpeneeBa 1 OCOOEHHOCTH CTPOCHUS
aTomoB. O0mue pusnyeckue CBONWCTBA
METaJIIOB

15

CnnaBbl MeTaJIOB. DJNEKTPOXUMUYECKUH P




HaIpPsKEHUH METaJIOB

16

XuMudeckre CBONCTBA BAXKHEHIITUX
METaJJIOB (HATPHA, KaJui, KaJIbLUN, MarHuH,
TFOMUHUI) U UX COETMHEHHH

17

XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COENUHEHUN

18

XuMudeckue CBOMCTBA IIMHKA, sKejle3a U UX
COeMUHEHHI

19

IIpakTrueckas padora Ne 2. "Pemenne
SKCIIEPUMEHTAIIBHBIX 337a4 IO TEME
«Mertamnb»"

20

HeMeTaJ'IJ'IbI, UX IMOJOKCHUEC B
Ilepunonnueckoi cucTeMe XUMHYECKUX
anemenToB J[. 1. Menneneesa u
0COOEHHOCTH CTPOEHHS AaTOMOB

21

duznyeckre CBOMCTBA HEMETAJLIOB.
ANJIOTpONHUS HEMETAJIOB (Ha pUMepe
KHCIopona, cepul, hocdopa u yriepoaa)

22

XUMHUYECKUE CBOWMCTBA raJION€HOB, CEPBI U UX
COENUHEHUN

23

Xumuueckue cBoicTBa a3ora, gpocopa u ux
COeIMHEHU N

24

XHUMHUECKUEe CBONCTBA yIiIepoaa, KpEMHUs U
HUX COCOUHEHUN

25

IIpuMeHeHne Ba)KHEMIINX HEMETAJIOB U UX
COENUHEHUN

26

O0o0011eHHe U cUCTEMAaTHU3aIUs 3HAHUH 110
Teme «Hemerassry. Briaucinenus mo




YPABHEHUAM XUMHUYICCKUX peaKLII/Iﬁ u
TEPMOXUMHUICCKUE paCLIéTbI

[IpaxTrueckas padora Ne 3. «Pemenne

27 DKCIIEPUMEHTAJIbHBIX 331a4 10 TEME 1
"Hemeranner"»

28 Urorosast koHTpOosbHAs padoTa 3a Kypce 11 !
KJlacca

29 Heoprannueckue n OpraHn4eCKUe KUCIOTHI. |
Heoprannueckue u opraHu4ecKue OCHOBAHUS
AmdoTepHbIe HEOPTAHUYECKUE U

30 OpraHU4eCcKHe CoeNuHeHus. | eneTnueckas !
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BELIECTB
Ponp xumun B obecrieueHnn SKOIOTnIeCKOH,

31 SHEPTeTUYECKON U MUINEBOH 0e30MacHOCTH, 1
Pa3BUTHUH MEIULIUHBI
[IpencraBnenust 06 0OMMX HAYYHBIX

32 MPUHLUIAX [IPOMBILIJIEHHOI'O [OJIYYEHUs 1
BAKHEUIIINX BELIECTB

33 Yenosek B MUpPE BELIECTB U MAaTEPUAJIOB 1

34 XHUMHUs U 300POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» Xumus / T'abpuensn O.C., OctpoymoB U.I'., CnankoB C.A., AKIIMOHEPHOE
obmecTBo «M3narenbeTBo «IIpocBemeHue»
» Xumus, 11 knace/ 'adpuensn O.C., OctpoymoB W.I"., Cnaakos C.A.,

AxkumoHepHoe o0mecTBo «M3narensctBo «IIpocsemenne






