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HOACHUTEJBbHAA 3AIINCKA

[Iporpamma 10O XWUMHUM HAa YPOBHE CpeAHEro olbuiero oOpa3oBaHus
pazpaboraHa Ha OoCHOBe deaepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O06
oOpazoBannu B Poccuiickoii deaepanmuy, TpeOOBaHUI K pe3ysibTaraM OCBOCHHS
(denepanbHoil  00pa30BaTEILHONH MPOTPaMMBI  CPEAHEro 00IIero 00pa3oBaHUS
(®OIT  COO), mnpencraBaeHHbIx B DenepalibHOM  rOCYJAPCTBEHHOM
oOpazoBarenpHoM ctangapre COO, ¢ yuétom Konuenmuu mnpenogaBaHus
yueOHOro mpeaMera «XUMHsS» B 00pa30BaTeIbHBIX OpraHu3anusax Poccuiickoi
denepanny, peanM3yIOIIUX OCHOBHBIE 00pa3oBAaTENIbHbIE MPOrPaMMBL, H
OCHOBHBIX TIOJIOKeHMI «CTparernd pa3BUTUs BOCHUTaHWS B Poccuiickoit
Oenepaumn Ha nepuoa a0 2025 roma» (Pacnopstxenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3pabOTKE MPOrpaMMbl MO XUMHUH, K ONPEACTICHUIO
oOuiei cTparerui 00y4EHUs, BOCIMTAHUS M PA3BUTHS OOYyUAIOMIMXCS CPEACTBAMU
yueOHoro npeameta « Xumush» s 10-11 kiaccoB Ha 6a30BOM yPOBHE COCTABUIIA
KoHuentyanbHele nosoxkeHnss ®I'OC COO o B3auM0OOOYCIOBIEHHOCTH LIETEH,
CoJiepKaHUs, PE3yJbTaTOB OOyYEHHS] W TpeOOBaHWUN K YPOBHIO MMOJATOTOBKH
BBIITY CKHUKOB.

XUAMUYECKOE oOpa3oBaHue, NOJTy4aeMoe BbIITY CKHUKAMH
00meo0pa3oBaTeAbHON  OpraHu3alvK, SBJISETCS HEOThEMJIEMOW YacThlO WX
oOpazoBaHHOCTH. (OHO CHOYKMT 3aBEPLIAOMIMM  3TallOM  peaju3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIKOYEBBIX LEHHOCTEH, MNPUCYIIMX
LEJIOCTHOW CHCTEME XWUMHUYECKOro 0OOpa3oBaHMs. OTHW LEHHOCTH KacCarTCs
NO3HAHMS 3aKOHOB MPUPOBLI, POPMUPOBAHUS MUPOBO33PEHUS M OOLICH KyJIBTYPbI
YeJIOBEKA, A TaKXKE SKOJOTMYECKM OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3I0POBBIO M TOPUPONHON cpene. Peanusyercs XuMuyeckoe 0Opa3oBaHHE
00y4Yaronmxcsi Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus CPEACTBAMM YUYE€OHOTO
npeaMeTa «XuMUus», CONEPKAHWME M TMOCTPOEHHE KOTOPOTO OMPENCICHBl B
oporpaMMe N0 XUMHHM C YYETOM CHCHM(PHKHA HAYKM XUMUHU, €€ 3HAUCHUS B
NO3HAHWM TMPUPOJBI U B MATEPUAIBHON KM3HU OOLIECTBA, & TAKXKE C YUYETOM
o0mMX [eneil M OPUHLKIOB, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeAHero oduero odpazosanus B Poccuiickoit denepanuu.

XWMUsL KaK 3JEMEHT CUCTEMBI €CTECTBEHHBIX HAYK MIpPacT 0COOYI POib B
COBPEMEHHOW LMBWJIM3ALMH, B CO3aHUM HOBOHM 0a3bl MaTepUAIbHOM KyJIBTYPHI.
OHa BHOCHUT CBOH BKJIaa B (PJOPMUPOBAHME PALUOHATILHOTO HAYYHOTO MBILLUICHMS,
B CO3/IaHUE LEIOCTHOTO MPEACTABICHUST 00 OKPY’KArOLIEM MHUPE KaK O €IUHCTBE
OPUPOJIBI M YEJIOBEKA, KOTOPOE (POPMHUPYETCSI B XMMUM HAa OCHOBE MOHHUMAHUS
BEUICCTBEHHOIO COCTaBa OKPY>KAKOIIET0 MHUPA, OCO3HAHUS B3aMMOCBS3H MEXIY
CTPOEHHMEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMH OOJIACTAMHU MPUMEHEHUSI.



TecHO B3aMMOJECHCTBYS C APYTHMHU €CTECTBEHHBIMHA HAyKaMH, XUMUS CTalla
HEOTHEMJIEMOH YaCThEO MUPOBOM KYJIbTYPbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W KM3HU KKAOro 4jeHa oOmecTBa. COBpEMEHHAsh XMMHUS KaK Hayka
CO3MJATEIbHAS, KAaK HAayKa BBICOKMX TEXHOJIOTWIA HAalpaBicHA Ha PELICHUE
r00aNbHBIX  MPOOJEM YCTOWYMBOTO PA3BUTHs YEJIOBEYECTBA — CBIPHEBOMA,
SHEPreTUUCCKOM, MUIIEBOM, SKOIOTMYECKOH 0€30MaCHOCTH U OXPAHBI 3J0POBBSI.

B coorBercTBUM ¢ OOHMMH LENSIMWA W MPUHLIMIIAMHA CPEAHETO OOIIEro
oOpazoBanus coaepkanue npeameta «Xumus» (10—-11 knaccsl, 0a30BbIi ypOBEHB
W3YYCHHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydarommxcs, HEOOXOMUMYK) WM JJIsi  BbIPa0OTKH  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCHEIIHOTO BKJIKYECHHS B JKA3Hb COLMYMA, MPOJOJIKEHUS
00pa3oBaHMsl B PaA3JIMYHbIX 00JACTSIX, HE CBSI3AHHBIX HEMOCPEACTBEHHO ¢ XUMHUCH.

CocTaBIOIIMMU  MIPEAMETa  «XUMUS»  SBISIOTCS  O0a30BbIE  KYpPCBl —
«Oprannueckas xuMus» W «OOmas W HEOPraHWYeCKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COACPaHHUs KOTOPBIX SBIISFOTCS OCHOBBI 0A30BOM HAYKH: CUCTEMA
3HAHWHA MO HEOPraHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHWI M3 OOIICH XUMUM) U
OpraHu4yeckon XxumMuu. GOpMUPOBAHUE NAHHON CHCTEMBI 3HAHWM NPU U3YyUYCHUU
npeaMera 00€CHEYMBACT BO3MOKHOCTh PACCMOTPEHMS BCEr0  MHOTr00Opasus
BEUICCTB HA OCHOBE OOUINX MOHSTHIA, 3aKOHOB M TEOPUNA XUMHUH.

Crpyktypa coaepkaHusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOPraHWYECKass XUMHUs» CPOPMHPOBAHA B MPOrpaMMe MO XHMHHA Ha OCHOBE
CUCTEMHOTO TOAXOAa K M3yYEHUI0 YyueOHOro Marepuana W OOYCJIOBIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  Pa3BUTHEM  3HAHWH  HA  ONPEACIIEHHBIX
TEOPETUYECKUX VYPOBHSAX. Tak, B Kypce OpPraHMYeCKOH XHMHH BEIIECCTBA
paccMaTpUBAIOTCS HAa YPOBHE KIACCUUECKOW TEOPUM CTPOCHHSI OPraHU4eCKHX
COCIMHEHMH, a TakKe Ha YPOBHE CTCPECOXUMHUYECKMX M  DAICKTPOHHBIX
OPEICTABICHUA O CTpOocHWMM BenlecTB. CBeAcHHs 00 HM3y4aeMbIX B Kypce
BEUIECTBAX JAKOTCS B PA3BUTHH — OT YIJIEBOJOPOAOB 0 CIOXHBIX OMOJIIOTHYECKA
AKTUBHBIX COCIAMHEHUH. B Kypce OpraHMYecKOd XWUMHUM TOJYYarOT Pa3BUTHE
c(OpPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIEr0 00pa30BaHUsl NMEPBOHAYAIIBHBIC
NPEJICTABICHUS O XUMHAYECKOH CBSI3U, KIACCH(PUKALMOHHBIX MPU3HAKAX BEILECTB,
3aBHCUMOCTH CBOMCTB BEHIECTB OT UX CTPOEHUS, O XUMUYECCKON PEAKIIUH.

[Ton HOBBIM yIJIOM 3pEHUst B NPEeAMETE «XUMUs» 0a30BOrO YPOBHS
pacCcMaTpUBAETCSl M3YUYEHHBI HA YPOBHE OCHOBHOIO 0O0mIeEro o0pa3oBaHUs
TEOPETUYECKUI Marepuan M (PAKTONOTMYECKHE CBEIACHHMS O BEIIECTBAX W
XUMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HEOpraHWYeCcKas
XUMHS» OOyYarOIMMCS TMPEAOCTABISAETCS BO3MOKHOCTh OCO3HATh 3HAYCHHE
NEPUOAMYECKOTO 3aKOHA € OOIICTEOPETUYECKUX W METOJOJIOTUUYECKUX TMO3ULIH,



ryOKe TMOHSATh MCTOPUYECKOE W3MEHECHWE (PYHKIMA 3TOro 3akoHa — OT
o0oOmaroniel 10 0OBACHSIOWEH U MPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHUN O BOKHEHIIMX BEIICCTBAX, UX COCTABE, CTPOCHHUM,
CBOMCTBAX W MPUMEHCHHM, & TAKXKE O XMMHYECCKHX PEAKUUSAX, X CYIIHOCTH W
3aKOHOMEPHOCTAX MPOTEeKaHus JAomnosHsercs B Kypcax 10 m 11 kiaccos
AJIEMEHTAMHU COAEPKAHUS, HMMECIOIMMHU KYJbTYPOJOTHYECKUH M TPHUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAHWUIO B3aWMOCBSI3M XHMHHM C
JAPYTHMH HayKaMH, PACKPbIBAIOT €€ POJb B MO3HABATEIBHONH M MPAKTUYECKOHN
JESATEILHOCTA YENIOBEKA, CHOCOOCTBYIOT BOCIHMTAHWUIO YBRKCHUS K MPOLECCY
TBOPYECTBA B OOJIACTU TEOPUM W MPAKTUUYCCKUX MPUIOKEHUI XUMHUHU, TOMOTAOT
BBINTYCKHUKY OPWUEHTHUPOBATbCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH MH(MOPMALUIO U
OPUMEHATH €€ Ui TOMNOJHEHWs 3HAHWMA, PEIIEHWS WHTEIUIEKTYAIbHBIX |
AKCIMEPUMEHTATIBHBIX MCCIEA0BATEIBCKUX 3a1a4. B 1enoM conepikanue yueOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3YYEHHMsS] OPUCHTUPOBAHO  HA
(opmupoBaHue y OOYYAOIIMXCS MHPOBO33PEHUYECCKONH OCHOBBI Uil MOHUMAHHS
dunocopcknx MACH, TAKMX KaK: MATCpUAIbHOE €JIMHCTBO HEOPraHUYECKOTO H
OPraHMYECKOTO MHUpPa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTABOM H
CTPOCHHEM, TO3HABAEMOCTh NPUPOIHBIX SBICHHNA NYTEM OHKCOEPUMEHTA W
pELICHUS TPOTUBOPEYM MEXKIYy HOBBIMH (DakTaMH M TEOPETUUYECKUMU
OPEINOCHUIKAMH, OCO3HAHUE POJIA XUMHUH B PEIICHUHU SKOJIOTMYECKUX MPOOJeEM, a
TaKKe MPOOJEM COEPEKEHUS FHEPIETUUECKUX PECYPCOB, CHIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUI U MATEPHAJIOB.

B nmnnane pemieHus 3ama4  BOCHUTAHMS, Pa3BUTUS M COLMAIIM3ALNAA
00y4arolmmxcsl MPUHATBIE MPOrpaMMON MO XMMHH TMOAXOAbl K ONPEACICHHIO
COJNEP)KaHUSI M TOCTPOCHUs TMpPEAMETa MPEAYyCMaTpPUBAKOT  (POPMHUPOBAHME
VHUBEPCATBHBIX YUYEOHBIX JACHCTBHNA, UWMEOMMX 0a30BOC 3HAYEHHUE  JUIS
PA3IAYHBIX BHJOB JACIATEIILHOCTU. pEIICHUS MpPoOJaEM, TMOWCKA, aHauu3a |
00paboTKn MHpOpMALK, HEOOXOAUMBIX JIUIsl TPHOOPETEHMS OTbITA MPAKTAYECKOM
U UCCIECIOBATENIbCKON NEATEIBHOCTH, 3aHUMAIOLICH BaKHOE MECTO B MO3HAHWUHU
XUMUH.

B npakthke npenogaBaHus XMMHHA KaKk HAa YPOBHE OCHOBHOTO OOWIEro
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHETO OOUIEr0 00pa30BaHus, PU ONPEACICHUH
COJIEPKATENIBHON XapPAKTEPUCTUKM LEJICH WM3YYEHUs MPEAMETAa HaNpPaBJICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAJMLIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOH HAyKH KaK OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEILHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJBTYpbl. C
METOAWYECKON TOYKM 3PEHUS TAKOW MOAXOM K ONPEACICHHUIO LEJIEH WU3YYCHU
PEIMETA SIBJISIETCS BIIOJHE OMPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3PEHUS VIABHBIMM LEJSIMU M3YUYEHUsS TMPEAMETA
«Xumus» Ha 6a30BoM ypoBHE (10 —11 Ki1.) ABsrOTCA:

o (opMuUpOBaHME CHUCTEMBI XUMUYECKUX 3HAHWUH KAk  BaKHEHIICH
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHONW KApTUHBI MHpPA, B OCHOBE KOTOPOH
JeKaT KIKYEBBIE MOHATUS, (PYHIAMEHTAIBHBIC 3aKOHBI U TECOPUHM XWMHH,
OCBOCHHE sI3bIKA HAYKW, YCBOCHHE M TMOHUMAHWE CYIIHOCTH AOCTYIHBIX
0000UIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIICHUE C UCTOPHUEM
WX Pa3BUTHUS U CTAHOBJICHMS,

e (opMHpOBaHME M Pa3BUTUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUICCTB M XUMHWYECKHX PpEaKUWi, HEOOXOOUMBIX [UIsi TPHOOPETEHUS
YMEHWH OPUEHTUPOBATBCS B MHUPE BEIIECTB M XUMHYECKHUX SIBICHUH,
MMEIOIIMX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM JKU3HMU;

e Pa3BUTUE YMECHUH U CIIOCOOOB AEATEIBHOCTH, CBI3aHHBIX C HAOMIOACHUEM U
OOBSICHEHHMEM XMMHUYECKOTO  3KCIIEPUMEHTA, COOMIOJCHUEM  MPaBHI
0€30MacHOro OOPaIECHHUS C BEIIECTBAMM.

Hapsny ¢ 5TuM, copeprxaTelibHas XapakTepUCTUKa LENeld U 3a1a4 U3yYCHUS
MPEeAMETA B TPOrpaMMe 10 XMMHAKA YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMM IPUOPHUTETAMHU B CUCTEME CPeaHErO o0mero odpasoBanus. CEroaHs B
OPENOAABAHUM XUMUM B OONBIICH CTENEHW  OTAAETCS  MPEANOYTCHUE
NPAKTUYECKOH KOMIIOHEHTE COJACP)KaHWUsS OOYy4YEHUsl, OPHUCHTUPOBAHHON Ha
NOJTOTOBKY BBIMTYCKHUKA 001IE00pa30BaTEeIbHON OpraHu3alyd, BIAJCIOIIErO HE
HAO0OpOM 3HaHWi, a (PYHKIMOHATBHOW TI'PAMOTHOCTBIO, TO €CTh CIOCO0AMU W
YMEHHUSIMHU AKTUBHOTO MOJIyYCHUsI 3HAHWI W MPUMEHEHHS UX B PEATbHOMN KU3HU
JUTSl PELIEHUS TPAKTUYECKUX 3a/1a4.

B cBa3n ¢ 3TUM NpM M3y4YCHHH TMpeAMeTa «XUMHS» JTOMHHHAPYIOLICE
3HAUEHUE MPUOOPETAOT TAKUE LIEIH U 3a]1a4H, KAK:

aganranust 00y4arommMxcs K yCIOBUSAM JTMHAMUYHO Pa3BHBAKOLICTOCS MUPA,
(GOpMUPOBAHME  MHTEJUICKTYalbHO  PA3BUTOW  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY MPUHSATHIO FPAMOTHBIX
pPELICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYAlUsIX, CB3aHHBIX C BEIIECTBAMHU M MX
NPUMEHEHUEM,

(¢opmupoBaHue y OOyYarOMIMXCS  KIIFOYEBBIX  HABBIKOB  (KITHOYEBBIX
KOMIETEHIMI), WUMEIOUMX YHUBEPCATBHOE 3HAUYECHWE I Pa3IMYHbIX BHIOB
JESATEILHOCTH: PEIIEHUS MPOoOJieM, MOUCKa, aHanu3a U 00paboTku MH(popManuy,
HEOOXOOUMBIX Ui MPUOOPETEHHS OMbITA JACATEIBHOCTH, KOTOpas 3aHMMAET
BOKHOE MECTO B TIO3HAHWM XUMHH, a TaKKe M OLUCHKH C TNO3ULUHI
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIICCTB M XUMHYECKHX
MPOLIECCOB HA OPraHU3M YEJI0BEKA U TPUPOIHYIO CPENY;



Pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKUX
CHOCOOHOCTEH 00yUaroMMXCs: CIIOCOOHOCTH CAMOCTOSTENIBHO MPUOOPETATh HOBBIE
3HAHUS IO XMMHH B COOTBETCTBUM C >KU3HEHHBIMU MOTPEOHOCTIIMU, UCTIOIB30BATh
COBPEMEHHBIC MH(OPMAIIMOHHBIE TEXHOJOTUM JIJIsl TIOUCKA W aHallu3a y4eOHOH U
HAYYHO-MONYJISIPHON HHPOPMALIMKA XUMUYECKOTO COACP KaHUS;

(GopMHUPOBAHUE U PA3BUTHE Y OOYUAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILLIEHUS], HAOTIOAATENBHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPBIE 0COOEHHO
HEOOXO/JMMBI, B YaCTHOCTH, MPU IJIAHUPOBAHUM U TPOBEACHUM XUMUYECKOTO
IKCIEPUMEHTA;

BOCIUTAHUE Yy oOydaroumxcsi yOeKIEHHOCTM B  T'YMaHUCTUYECKOH
HAMPAaBJICHHOCTH XMMUHU, €€ BAKHONH POJNIM B PELICHUM MIOOATBHBIX MPOOIeM
PaLMOHATIBLHOTO MPUPOAONOIB30BAHMUS, TIOMOJHEHHUS SHEPTETUYECKUX PECYPCOB U
COXPaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHMUS HEOOXOIMMOCTH OEPEKHOTO
OTHOLICHHUS K MPUPOAEC M CBOEMY 3J0POBBIO, a TAKXKE MPUOOPETEHUS OIbITA
UCMOJIb30BAHUSl TOJMYUYEHHBIX 3HAHWUN Uil MPUHATUS TPAMOTHBIX PEUICHUH B
CUTYAIMSX, CBI3aHHBIX C XUMUUECKUMHU SIBJICHUSIMH.

B yuyeOnom mnaHe cpeanero oOmero oOpa3oBaHHs NPEeAMET «XUMUS»
0a30BOro ypoBHS BXOJUT B COCTaB MPEAMETHON 00siacTh «ECTECTBEHHO-HAY YHbIC
OPEIMETHI.

OO0mmee 4nucno 4acoB, OTBEAEHHBIX A/l M3YUYCHHs XUMUH, HAa 0a30BOM YPOBHE
cpenHero obmiero odpazoBanus, cocrapiser 68 vyacos: B 10 kimacce — 34 yvaca (1
yac B Heeno), B 11 kiacce — 34 vaca (1 4ac B HEZIENIO).



COJAEPKAHUE OBYUYEHUA
10 KUIIACC
OPI'AHNYECKAA XUMUA

Teoperuveckue 0CHOBbI OPraHU4ECKOii XUMHUHN

[TpeaMeT OpraHuyYECKO XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJYYEHUH HOBBIX BELIECTB M MaTepHajoB. Teopust CTPOCHHS OPraHM4eCKHX
coequHennii A. M. BytnepoBa, €€ 0CHOBHBIE MOJIOKEHUS. CTPYKTYPHBIE (POPMYJIBI
OpPraHMYECKUX BewecTB. ['omonorus, wu3omepus. XUMHYECKas CBA3b B
OPraHUYECKUX COEAMHECHUSAX — OJIMHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenue o0 Kiaccu(puKaMM OPraHUYECKUX BelecTB. HomeHknmarypa
OPraHWYECKUX COCAMHCHUN (CHCTEMATWYecKas) M TPUBUAIBHBIC HAa3BaHWUS
BOKHEHIINX ITPEACTABUTEICH KIIACCOB OPraHNYECKUX BEIECTB.

OKCIIEPUMEHTATIBHBIE METOABl M3YUYEHHsI BEMIECTB M MX MPEBPALLCHUM:
O3HAKOMJICHME C oOpa3lamMu OPraHMYECKWX BEUICCTB M MAaTCpUAIAMH Ha WX
OCHOBE, MOJEJIMPOBAHUE MOJICKYJl OPraHMYECKHX BEUICCTB, HAONIOACHHE W
OIMKCAHUE JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPALICHAI) OPraHUYECKUX BELIECTB
IPU HAIPEBaHWU (IJ1aBICHKE, OOYTTIMBAHUE U TOPEHHUE).

Yraesopopoasl

AJIKaHBI. COCTaB M CTPOEHHUE, TOMOJIOTMYECKMI psa. MeraH W 3TaH —
OPOCTEHIIME MPEACTABUTENN AJTKAHOB. (PU3WYECKUE W XUMHUUYECKHUE CBOWCTBA
(peakumm 3aMelIcHUsT W TOPECHHS), HAXOXACHWE B MPHUPOJAC, MONYYCHHE W
NPUMCHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH P, DTHIEH U MPONUICH —
OPOCTEHIIME MPEACTABUTENN QATKEHOB. (PU3WYECKUE W XHMHUUYECKUE CBOWCTBA
(peakuMm TUAPUPOBAHUS, TAJOTCHUPOBAHWS, THUIPATALMW, OKHUCICHUS U
NOJTUMEPH3ALINN ), TOTYUYEHUE U TPUMEHEHHE.

Anxaguensl: Oytamuen-1,3 u meTwiOyraguen-1,3: CTpoeHHE, BaKHEHIIME
XUMHYECKHAE CBOMCTBA (peakuus nojumepu3anun). [10JlydeHne CHHTETHYECKOTrO
Kay4yKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHUS, TOMOJIOTHYECKUN psil. ALICTUIICH
— TOPOCTEHIIMA TMPEACTABUTENb AJIKWUHOB. COCTaB, CTPOCHHUE, (DU3HYECKUE W
XUMHYECKHAE CBOMCTBA (pPEAaKUMU TMAPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATALMH,
TOPEHHS ), TOJYYEHUE U TPUMEHECHHE.

Apenbl. beH30i: cocTaB, CTpOoeHHE, (PU3NYECKUE M XMMHUYECKHAE CBOWCTBA
(peakumy raJOreHUPOBAHKS U HUTPOBAHUS ), TIOJYUYEHUE U MIPUMEHEHUE. 101yoi:
cocmas,  cmpoenue,  uzuveckue U XUMUYECKUe  CEOliCMBA  (peakyuu
2AI02eHUPOBANUS. U  HUMPOBANUs,), noiyyeHue u npumenenue. TOKCHYHOCTB



apcHOB. ['eHeTHUecKas CBsI3b MEXKIY YIVIEBOAOPOJAAMH, MNPUHAMICKAIUMA K
PA3IAYHBIM KITACCAM.

[IpupoaHbIE MCTOYHHMKHM YIJIEBOAOPOAOB. [IpUpOnHBIA ra3 W MOMyTHBIC
He(TsaHble Ta3bl. Hedth m €€ mpoucxoxkneHue. CrnocoObl mepepaboTKh HEPTH:
NEPETOHKA, KPEKUHI (TCPMUYECKHMA, KAaTalIUTHYECKWW), MHpPonu3. [IpoayKTsl
nepepaboTk HE(PTH, X TPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yIOJIb ¥ TPOAYKTHI €70 MepeEPA0OTKH.

OKCIIEPUMEHTATIBHBIE METOABl M3YYEHHsI BEIICCTB M MX MPEBPALLCHUM:
O3HAKOMJICHME C O0pa3laMM I[J1acTMacCc, KaydyyKOB M PE3WHBI, KOJUICKIIUH
«Hedpte» m  «Yromp», MOACIMPOBAHME  MOJIEKYJ  YIJIEBOAOPOJOB M
raJIOr€HONMPOU3BOIHBIX, TPOBEICHUE NPAKTUYECCKON PabOTHI: MOJyYCHHUE STUIICHA
1 A3yYEHUE €TO CBOWCTB.

PacuérHble 3anaun.

BelunicneHuss 1Mo  ypaBHEHHMIO XWUMHWUYECKOH peakumu (Macchl, 0ObEMa,
KOJIMYECTBA MCXOJHOrO BELIECTBA WJIM MPOAYKTA PEAKIIMM MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKLIVH ).

Kucnaopoacoaep:xxkamue opranndeckue coeAMHEHUS

[IpenenvHble OAHOATOMHBIE CHOUPTHL. METAaHON W 3TaHON. CTPOECHHE,
(U3NYECKUE W XUMHUYECKHE CBOMCTBA (pPECakUMM C AKTUBHBIMM METAJlJIaMHU,
raJIOT€HOBOJOPOIAMHU, TOPEHHE), NPUMEHEHUE. BOOOpPOIHBIE CBSI3W MEXKIY
MOJIEKYJIaMH CITUPTOB. /el CTBAE METAHOA U STAHOJIa HA OPraHU3M YETIOBEKA.

MHOroarOMHbI€ ~ CHOMPTHL.  OTWICHTIIMKOJAbL W  [JIHMLIEPUH.  CTPOEHHUE,
(U3nYECKUE W XMMUYECKME CBOMCTBA (B3aMMOJCHCTBHE CO UIETOYHBIMH
METaJlJIaMU, KaQUEeCTBEHHAs PEAKIMS HA MHOTOATOMHBIC ChUpThl). JleiicTBUEe Ha
OpraHu3M 4esioBeKa. [ [puMeHeHrne TITMUEPAHA U STHICHTTTUKOJIS.

@DeHON: CTPOCHUE MOJIEKYJbl, (U3NYECKUE M XWUMHUYECKHE CBOWCTBA.
TokcuunocTh QeHona. [Ipumenenne enomna.

Anpaeruabl W kemonvl. DOPMAIBICTHI, AUECTATBACTUI.  CTPOECHHE,
(U3NYECKUE U XMMHUYECKHE CBOMCTBA (PEAKUMW OKWCIECHHS M BOCCTAHOBJICHMS,
KQUECTBEHHBIC PEAKIIMH ), IOJTYYEHUE U TPUMEHEHUE,

OMHOOCHOBHBIE TpPEACHbHBIE KAapOOHOBBIE KHUCIOTH. MypaBbrHAs U
YKCYCHAsl KMCIIOTBI. CTPOEHHUE, (PU3MUECKHE W XMMHUYECKHE CBOICTBA (CBOICTBA,
olume Juisl Kjiacca KACIOT, PeaKus 3TepruUKalim), MOJyYeHUE U TPUMEHEHUE.
CreapuHOBass W OJIEMHOBAsl KUCJIOTHI KaK MPEACTABUTENIM BBICIIMX KapOOHOBBIX
KHACTOT. Mblj1a KaK COJTM BBICIIMX KAPOOHOBBIX KUCIIOT, KX MOIOIIEE ACHCTBHE.

Cnoxnbie 3QUpbl Kak MPOM3BOJAHBIE KApOOHOBBIX KHCIOT. ['mMaponmu3
COXHBIX 3(upoB. XKupsel. 'maponaus xxupos. [I[pumeHeHue sxkupoB. buonornueckas
POJb SKUPOB.




YrneBoabl:  COCTaB, KilacCHPUKALMs  yIJIEBOAOB  (MOHO-, JU- W
nonucaxapuiabl). [Jr0k03a — mpocTeimmii MOHOCaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIBI, (PU3MYECKME W XHMHYECKHAE CBOMCTBA (B3aUMOJCHCTBHE C
ruapokcuom meau(ll), okucieHne aMMuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OPOKCHHE TIJIFOKO3bl), HAXOXKICHUE B MPHUPOJAC, NPUMCHEHUE,
ounojornyeckas poJib. @otocuHTe3. GPyKTO3a KAK U30MEP IITHOKO3HI.

Kpaxman v nennrono3a Kak NpupoAHbIE MOJUMEPBL. CTpPOEHHE Kpaxmala U
LEJUTION03bl.  DU3NYECKUE W XUMHYECKHE CBOMCTBA Kpaxmajia (THIPOJu3,
KQUECTBEHHAS PEAKLIUS C UOJIOM ).

OKCIIEPUMEHTATIBHBIE METOABl M3YYEHHsI BEIICCTB M WX MPEBPALLCHUM:
OPOBEACHUE, HAOMIOJEHUE W OMUCAHUE JNEMOHCTPALMOHHBIX OMNBITOB. TOPEHUE
CHUPTOB, KAYECTBCHHBIE PEAKUMU OJHOATOMHBIX CIHMPTOB (OKMUCIEHHE 3TaHOJa
okcuaoM Meau(ll)), MHOroaroMHBIX COMPTOB (B3aMMOJCHCTBHE TIIMLIEPHHA C
ruapokcuioMm Meau(1l)), anpaernioB (OKMCICHHE aMMHAYHbIM PaCTBOPOM OKCHJA
cepebpa(l) m ruapoxkcmaom Mmemu(ll), B3ammoneicTBHE Kpaxmalla € HOAOM),
POBEACHHUE MPAKTUYECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KHCIIOTHI.

PacuérHbie 3anaum.

BelunicieHuss 1Mo ypaBHEHMIO XWUMHWUYECKOH peakumu (Macchl, 0O0bEMa,
KOJIMYECTBA MCXOJHOrO BELIECTBA WJIM MPOAYKTA PEAKIIMM MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKLIVH ).

A3OTCOEP)KAIME OPraHUYECKUE COEANMHEHUSI.

AMHWHOKHUCIIOTHL KaKk aM()OTEpHBIE OPraHUYECKUE cOeAMHECHUs. Du3nueckue
¥ XAMHYECKUE CBOMCTBA aMUHOKHCIOT (HA MpUMEpEe TMMUMHA). bronormyeckoe
3HAUEHUE AMHHOKHCIIOT. [lenTumsi.

Benku kak npupoaHBIE BBICOKOMOJEKYJSIPHBIC coeAavHeHus. [lepBuuHas,
BTOPUYHAs M TPETHYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBA OCIKOB:
THIPOJIN3, ACHATYPaLUsl, KAYECTBEHHBIE PEAKIIMK HA OCIIKH.

OKCIEPUMEHTAIIBHBIE METOABl M3YYEHMS BEUIECTB W WX MPEBPALICHUN:
HAOJFOJICHUE W OMUCAHUE JTEMOHCTPALMOHHBIX OMBITOB: JACHATypauust OCIKOB MPU
HArpEBaHUM, LIBETHBIE PEAKIIUN OCITKOB.

BbicokomosiekyisipHbIe COCTUHEHHUSI

OCHOBHBIE MOHATHS XWMHU BBICOKOMOJICKYJISIPHBIX COCIMHEHWI: MOHOMED,
NOJIUMED, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPU3ALNN, CPEIHSAS MOJICKYIspHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJSIPHBIX COCIAMHEHUN —
NOJTUMEPH3ALINS A TOJTMKOHACHCALIUS.

OKCINIEPUMEHTATIBHBIE METOABl M3YYEHHsI BEIICCTB M WX MPEBPALLCHUM:
O3HAKOMJICHHE C 00pa3llaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.

MeKnpeIMeTHBIE CBA3H.



Peanuzaiius MeXNpeAMETHBIX CBA3EH MPU U3YUECHUH OPraHMUYECKOW XUMUK B
10 knacce OCYUIECTBISETCS YEPE3 MCMOJb30BAHME KAk OOLIMX €CTECTBEHHO-
HAYYHbIX MOHATUH, TaK W TIOHSATHM, SBISIONIMXCS CUCTEMHBIMM JUIsl OTIEJIbHBIX
OPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO11Ke eCTeCTBEHHO-HAYYHbIC TIOHSTHS: SBJICHUE, HAyUHbIH (PaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHAIM3, CUHTE3, KJacCU(pUKAIMs, NEPUOJUIHOCTb, HAOIIOCHUE,
U3MEPEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

duzuka: Marepus, SHEprusi, Macca, aToM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUYECKUl yPOBEHb, BELIECTBO, TEIO, OOBEM, arperarHoe COCTOSHHE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI MX U3MEPEHMUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTrocuHTE3, OHMOJIOrMYECKA AaKTHBHBIC BelIeCTBAa (OCJKH, YIJIEBOIBI, >KUPBI,
(EpMEHTHI).

['eorpadusi: MUHEpaJIbl, TOPHBIE TOPObI, TIOJE3HBIE UCKOMAEMBIE, TOIUJIUBO,
pPECypCHL

TexHOJorKsl: MUIIEBBIE MPOAYKTHI, OCHOBHI PAMOHAIBLHOTO MUTAHUS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUUECKUE Mpemnaparsl, MaTepualibl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KUIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMHUA

Teopernyeckne 0CHOBbI XUMUH

XAMHMYECKUI dneMeHT. ATOM. Sapo aroma, W30TOMbL. DIEKTPOHHAS
000JI04Ka. DHEPreTUYECKUE YPOBHU, MOAYPOBHU. ATOMHBIE OpOWTan, s-, p-, d-
3neMeHTbl. OCOOEHHOCTH PACHpPEaENICHUsT 3JIEKTPOHOB MO OpOMTAIIM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DNEKTPOHHAS KOH(PUIypaLKsi aTOMOB.

[Tepuonnuecknii 3aK0H U llepuoanyeckas CUCTEMA XUMUYECKUX 3IIEMEHTOB
J. Y. Menaeneesa. CBs3b NEPUOIMYECKOTO 3aKOHA M [leproanyeckoil cucTeMbl
xumuueckux anemeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHOW TEOpHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX W CJOXHBIX BELICCTB MO TPYyMNIaM H TMEPHOJAM.
3HAQUYECHHE NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHYECKas CBsI3b. BUABI XHUMWYECKOW CBSI3H
(KOBAJICHTHAs! HEMOJIIPHAS W TOJIAPHAs, WOHHAS, METaimyeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAICHTHONM XWUMHYECKOH CBsi3W (OOMEHHBII W JOHOPHO-
aKkuenTopHeiid). BonopomHas cBs3b. BalneHTHOCTh. DNIEKTPOOTPHULIATENBHOCTD.
Crenenb okucieHus. MOHBI: KATHOHBI U AHUOHBI.



BemecrBa  MONEKYISPHOTO M HEMOJEKYJSPHOIO  CTPOCHHs.  3aKOH
MOCTOSIHCTBA COCTABA BEIIECTBA. TUIBI KPUCTAULIMYECKUX PEIETOK. 3aBUCHUMOCTD
CBOMCTBA BEIECTB OT TUITA KPUCTATTAYECKON PEIIETKHA.

[TonsaTne 0 muCHEpPCHBIX cucTeMax. MICTMHHBIE W KOJUIOMIOHBIE PACTBOPBIL.
MaccoBas 10J1s1 BELLECTBA B PACTBOPE.

Knaccupukanms HEOPraHnYeCKUX COCIUHECHUM. Howmenxkiiarypa
HEOPraHWYECKUX BEUIECTB. ['€HETHMYECKas CBSA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIMX K PA3JIMYHBIM KJIACCAM.

Xumuueckas — peakums.  Knaccuukanms — XMMHYECKMX — peakumii B
HEOPraHWYEeCKON M OPraHMYeCKOM XMMHMH. 3aKOH COXPAHECHMsI MACChl BELIECTB,
3aKOH COXPAHECHMS U MPEBPALLEHUS SHEPTAX MTPH XUMHYECKUX PEAKLIMSIX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iMuHbIX (pakTopoB. OOpaTHMbIE
peakuuu. XUMHYECKOe paBHOBecue. @DakTOpbl, BIHAIOMIAE HA COCTOSHUE
XUMHAUYECKOT0 paBHOBecHs. [Ipunimn Jle [larense.

OnexrponutTryeckas aucconuanus. CHibHbIC U clTadbie 3JeKTposuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB. KUCIIAsA, HEUTPAJIbHAS, IETOYHAS.

OKHCITATENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU.

OKCIEPUMEHTAIIBHBIE METOAbl M3YyUYECHMsI BEIIECTB M WX NPEBPALLCHMUIA:
aemMoHcTpauus Tadnui «Ileproauueckas cucteMa XUMUYECKUX 3neMeHToB J[. K.
MenpeneeBa», U3yYeHUE MOJENCH KPUCTATMYECKUX PEIIETOK, HAOIIOACHHUE W
OIMKCAHUE JEMOHCTPALIMOHHBIX W JTAOOPATOPHBIX OMBITOB (Pa3joKEHUE NEPOKCHIA
BOJOPOJA B MPUCYTCTBUU KaTaau3aropa, ONpPeIeIEHAE CPEAbl PACTBOPOB BEIIECTB
C TMOMONIbI0 YHUBEPCAIBHOIO WHIMKATOpPA, PEaKIMM HWOHHOrO OOMEHA),
OPOBEIACHUE MPAKTHUECKOH padoThl « BnusiHue pa3nuuHbix (PAKTOPOB HA CKOPOCTH
XAMUYECKON PEAKLIANY.

Pacu€TtHbie 3anauu.

Pacuétel 10 ypaBHEHUSM XMMHMYECKMX pPEaKkUuid, B TOM  YHUCIE
TEPMOXHMMHUYECKUE PACUYETHI, PACUETBI C MCMOJNB30BAHUEM IIOHATHS «MacCOBas
JIOJISI BELIECTBAY.

Heoprannuyeckasi xumust

Hemeraymel.  Tlonokenue HemetauioB B [lepuoaumueckoid  cucteme
xumudeckux dnemeHToB [l M. MenaeneeBa 1 0COOCHHOCTU CTPOEHHUSI aTOMOB.
OHU3NYEeCKUEe CBOWCTBA HEMETALIOB. AJIOTPONUS HEMETALIOB (HA NpUMEPE
KHCJIOPOJa, cephbl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXHEHIIMX HEMETAIOB (raJIor€HOB, CEPHI, a30Ta,
dochopa, yraepoga W KpPEeMHHs)) M MX  COCAUHEHWH  (OKCHIOB,
KHACTOPOJICOAEPKAMX KHCITOT, BOAOPOAHBIX COEIUHEHUN ).

[IpuMeHeHE BOKHENIITNX HEMETAIUIOB U UX COEIMHEHH.



Merainel. [lonoxxeHre MetaioB B [lepuoanveckoil CUCTEME XUMHUYECKUX
anemeHToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK
aToMOB MeTauioB. O0mue gusnueckue cBoiicTBa MeTauioB. CIUIaBbl METAJUIOB.
DNEKTPOXUMHAYECKHUIA Pl HANPSHKEHUI METAIIIIOB.

XUMHYECKUE CBOMCTBA BAKHEUIIMX METAIOB (HATPWM, Kaauil, KaJbIHA,
MarHui, aTFlOMUHUI, [IUHK, XPOM, JKEJI€30, ME/b) U UX COCTMHECHUH.

OOmue cnocoObl MoayuYeHUs: METAIOB. [IpuMeHeHne MeTaioB B OBITY W
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYECHMs] BEIIECTB M WX NPEBPALLCHMIA:
U3YYCHUE KOJIEKUMU «MeTannel W CIUlaBbly, 00pa3lOB HEMETAIOB, PELICHHE
SKCIECPUMCEHTAJBHBIX 337a4, HAONIOJACHUE W ONMCAHHE JEMOHCTPAUMOHHBIX W
71a00PaTOPHBIX OMBITOB (B3aMMOJCHCTBUE THAPOKCHAA AIFOMHHHS C PacTBOPAMHU
KHCTIOT U IIET0YEH, KAUECTBEHHBIC PEAKIIUN HA KATHOHBI METAJIJIOB).

PacuérHbie 3anaun.

Pacuérsl Maccel BewmecTBa Wik 00bEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEUIECTBA, Macce WM O0BEMY OJHOIO W3 YYAaCTBYIOUIMX B PEAKIUM BEILECTB,
pacuéTel Macchl (00bEMA, KOJTMUECTBA BEIICCTBA) MPOAYKTOB PEAKLIMH, €CIIH OJIHO
U3 BELIECTB UMEET ITPUMECH.

XUMHS U KU3Hb

Ponab xuMun B 00ECMEYCHUHM 3KOJIOTMUYECKOM, SHEPreTUUYECKONH M MULIEBOMR
0€30MacCHOCTH, PA3BUTUM MEIWLMHBL [IOHATHE O HAyYHBIX METOAAX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUIA.

[Ipencrapnennss 00 OOmMMX HAyYHBIX OPUHLMAINAX MPOMBILILIEHHOTO
ITOJTYYEHHS BOKHEHIINX BEILIECTB.

UenoBek B MHUPE BELIECTB W MATEPHATIOB. BOKHEWIINE CTPOUTEIBHBIC
MaTepuainbl, KOHCTPYKUMOHHBIE Marephalibl, KpPacKd, CTEKIIO, KepaMHKa,
MaTepuainbl Ui JIEKTPOHUKM, HAHOMATEPHAlbl, OPraHUYECKUE U MUHEPAJIbHBIE
yA0OpEHHUS.

XUMHUS W 3J0pOBbE YENIOBEKA: MpaBUjla MCHOJIB30BAHUS JICKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30MaCHOTO MCIOJIB30BAHMS MPEnaparoB ObITOBOH XUMUU
B IIOBCEXHEBHON JKU3HHU.

MeKnpeIMeTHBIE CBA3H.

Peanuzanuss  MEXNpPEIMETHBIX  CBS3¢H MpuW  HM3ydYeHUM OoOWed u
HEOPraHMYeCKON XUMHUM B 11 Kjacce OCyLIECTBISAETCS YEPE3 MUCIIOIB30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W MOHATHHA, SIBJISIFOLIAXCS
CUCTEMHBIMH JUTA OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmue eCTECTBEHHO-HAYYHBIC MOHSATUS. HAYYHBIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpUsl, AHAIM3, CHHTE3, KilacCupuKaluus, TNEPUOJUYHOCTh, HAOIIOACHHE,
AKCIEPUMEHT, MOJAETUPOBAHUE, U3MEPEHUE, SBJICHUE.



duznka: MaTepus, SHEPTH, Macca, aToM, dJIEKTPOH, MMPOTOH, HEUTPOH, MOH,
U30TOI, PaAMOAKTUBHOCTh, MOJICKYJIa, SHEPTETHICCKHI YPOBEHB, BEIIECTBO, TEINO,
00BEM, arperaTHOE COCTOSIHUE BEINECTBA, (PU3MUECKUE BEIMUMHBI U CAUHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3Mm, JKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPO3JICMEHTHI, BATAMUHBI, 0OMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HBIE MCKOTAEMBbIE, TOTIJIUBO,
PECypCHL

TexHOIOTHS: XUMUYECKass MPOMBIIIJICHHOCTh, METAJTyPrusi, MPOU3BOJACTBO
CTPOUTEIILHBIX MAaTEepPHANIOB, CEILCKOXO3IWCTBEHHOE MPOU3BOJCTBO, MHUIICBAs
MPOMBIIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBIIIJICHHOCTh,  MPOW3BOACTBO
KOCMETHYECKUX TPErnapaToB, TMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTe€pHAaiOB,
ANEKTPOHHAS MTPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHWHU
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K PeE3yJibTaTaM OCBOCHUS
0o0y4YaronMMHUCs MPOrpaMM CPEIHEro oOmEero oOpa3oBaHus (JTUYHOCTHBIM,
METANPEAMETHBIM M MPEeAMETHBIM).  HaydHOo-mMeToamueckol OCHOBOW — AJis
Pa3pabOTKKM TUIAHUPYEMBIX PE3YJIBTATOB OCBOCHHUS MPOTrpaMM CPEIHETO OOILIETO
00pa3oBaHusl SABJIICTCA CUCTEMHO-ACITEILHOCTHBIN MOAXOI.

B cooTBeTCTBHM € CHUCTEMHO-AEITEILHOCTHBIM TOAXOAOM B CTPYKTYpPE
JMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPEAMETA « XHMHUS» HA YPOBHE CPEIHErO
o0mero o0pa3oBaHusl BbIICIEHBI CIAEAYFOIAE COCTABISIONIUE:

OCO3HAHWE OOYYAIOIUMUCS POCCUHCKONH TPAKIAHCKOW HWACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH W CAMOOIPEICTICHHIO;

HAIAYME MOTUBALMU K 00y YECHHUIO,

LEJICHAMTPABJICHHOE PAa3BUTHE BHYTPCHHUX YOESKICHUH JIMYHOCTA HA OCHOBE
KJTFOUEBBIX LIEHHOCTEN M MCTOPUYECKUX TPaauLuii 0a30BOH HAYKHA XUMHH,

TFOTOBHOCTb M CIOCOOHOCTH OOYYarOIUXCs PYKOBOJICTBOBATHCS B CBOCH
JESATEIbHOCTA LICHHOCTHO-CMBICJIOBBIMUA YCTAHOBKAMH, MPUCYLIMMM LEITOCTHON
CUCTEME XMMHYECKOTO 00Pa30BaHMs,

HAIAYUE MPABOCO3HAHUS SKOJIOTMUYECKON KYJBTYPhl U CHOCOOHOCTH CTABHUTH
LEJIA U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE PE3yNbTATHl OCBOCHHS TMpeAMETa «XHUMHsS» JOCTUTAOTCI B
€IMHCTBE YYeOHOM W BOCHUTATENBHOW JEATEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECCKHUMH, COLIMOKYJIBTYPHBIMH, yXOBHO-HPABCTBEHHBIMH LIEHHOCTIMH
U WJCAIaMH POCCHICKOr0 TPaKAAHCKOrO OOWIECTBA, MPUHSATBIMA B OOILECTBE
HOpMaMu W  TPaBWIAMH  TIOBEJIEHUS, CHOCOOCTBYKOIIMMHM  MpOLECCaM
CaMOIIO3HAHUS, CAMOPA3BUTUST W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00y Yaronmxcsl.

JIMYHOCTHBIE ~ pPE3yNbTAThl OCBOCHHs MpeAMeTa «XHMHsS» OTPAKAIOT
C()OPMUPOBAHHOCTh OTBITA [O3HABATEILHOM W TMPAKTHYECKON JEATEIBHOCTH
o0ydarommxcs Mo peajin3alid TPUHATHIX B OOLIECTBE LEHHOCTEH, B TOM YHCJIE B
YaCTH:

1) rpa:kIaHCKOro BOCIIUTAHUS:

0CO3HaHUs 00YYAOIMIMMHUCS CBOUX KOHCTUTYIMOHHBIX MMPaB U 00S3aHHOCTEH,
YBOKCHHS K 3aKOHY ¥ MPABONOPSIKY

OPEJICTABICHUAS O COLMAJBHBIX HOPMAax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;



TFOTOBHOCTM K COBMECTHOH TBOPYECKOH NEATENBHOCTH NPH CO3AAHUHU
y4€OHBIX MPOEKTOB, PEIICHWM YUYEOHBIX M TO3HABATEJIbHBIX 3a7a4, BBIMOJTHCHUN
XUMHYECKHX IKCTIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTh W MPHHMMATh MOTHBBI, HAMEPEHUS, JIOTHKY |
apPryMEHThI IPYTUX NP aHAIHM3€E PAa3IMYHbIX BHIOB YUEOHOM NEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA

LIEHHOCTHOTO OTHOWIEHWUST K WCTOPUYECKOMY MW HAYYHOMY HACJICIUIO
OTEUYECTBEHHON XUMUH,

YBOKCHHST K MPOLIECCY TBOPYECTBA B OOMACTH TEOPUM W IMPAKTUUYECKOTO
OPUMEHEHUS XWMUWHM, OCO3HAHMs TOTO, YTO AOCTHKCHHS HAYKH €CTh PE3YyJIbTaT
JUIATENBHBIX ~ HAOMIOJCHUH, KPOMOTIMBBIX  JKCICPUMEHTAIBHBIX  MOWCKOB,
NOCTOSTHHOTO TPYJa YYEHBIX U TPAKTHKOB,

WUHTEPECA M TO3HABATEIBHBIX MOTHMBOB B TOJYYEHHUM H MOCICIYOLIEM
aHaJM3e MHQPOpPMALMKA O MEPEAOBBIX NTOCTHKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMUH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHS,

CHOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHBIE C XUMUUYECKUMU SBIICHUSIMH,
Y IPUHHAMATH OCO3HAHHBIE PEUICHMSI, OPHEHTUPYSICh HA MOPAJTbHO-HPABCTBEHHBIC
HOPMBbI A IEHHOCTH,

TFOTOBHOCTH OLICHMBATh CBOE MOBEJCHWUE WM TMOCTYNKH CBOMX TOBAPMILECH C
NO3ULMI HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHWE MOCIECACTBUNA H3THX
NOCTYTKOB,

4) popmupoBaHUA KyJbTYPbI 310POBbSI:

NOHMMAHWS UEHHOCTEH 310pOoBOro W 0Oe30macHoro o0pa3a >KW3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOLICHUS K COOCTBEHHOMY (PH3MUYECKOMY W
NCUXUYECKOMY 3/I0POBBIO;

coOtoficHUs TpaBuil O€30MacHOro oOpalleHusi ¢ BEUIECTBAMU B OBITY,
ITOBCEAHEBHOM KU3HU U B TPYAOBOU AEATEIIBHOCTH,

NOHAMAHWS UEHHOCTM TPaBHJ WHAWBHIYAILHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYalMsIX, YTPOKAOMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHUSl TOCTEACTBHA W HEMPUATUS BPEAHBIX NPHUBBIYEK (YMOTPEOJICHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHS ),

S) Tpy10BOro BOCIMTAHUS:

KOMMYHUKAaTUBHOW  KOMIETEHTHOCTH B Y4eOHO-MCCIEA0BATEIBCKOM
JESATEIbHOCTH, OOIIECTBEHHO TIOJE3HOM, TBOPUYECKOM W APYyrWX BUAAX
JESATEIbHOCTH,

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PCIICHUM NPAKTHYECKUX 3a1ad
COLIMAJTBHON HAMPABJICHHOCTH (B paMKax CBOETO KJlacca, HIKOJIbI),



MHTEPECA K MPAKTHYECKOMY M3YUYCHHIO MPOQECCHI Pa3IMYHOrO poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHHMS PEAMETHBIX 3HAHUH 110 XUMUH;

YBOKCHUS K TPY Y, JIIOASIM TPyJa U pe3yabTaTaM TPYAOBOU ACATCIHHOCTH,

FOTOBHOCTM K OCO3HAHHOMY BBIOOpDY MHAMBHIYAJIBHOH TpPacKTOpHUU
oOpazoBanus, Oyayuieii mpodeccun u peanu3anud COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUM, HHTEPECOB U
noTpeOHOCTEH 001IECTBA,;

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH 1EJIECO00PA3HOr0 OTHOLIEHUS K MPHUPOJAC, KaK HMCTOYHUKY
CYUICCTBOBAHHUS KU3HH HA 3EMJIC,

NOHMMAaHUS TJIO0AJBPHOTO XapakTepa SKOJIOTMYECKHX MPOOJEM, BIUSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHAE TPUPOJHON U COLMAIBHON CPEMBL,

OCO3HaHUsI HEOOXOJAMMOCTH MCHOJb30BAHUS JOCTHXKEHUH XUMHHM JJIst
PELICHHs] BOIIPOCOB PALMOHAIBHOTO MPUPOJONIOIB30BAHUS,

AKTUBHOTO HENPUATHS ACUCTBHUM, TMPUHOCIIIMX BpPed OKPYKAKOLIEH
OPUPOHOM Cpele, YMEHMsI MPOTHO3WPOBATH HEOIArOMPHUITHBIE 3KOJOTUYECKUE
MOCJIEICTBUS PEANTPUHUMAEMBIX ACHCTBUN U TPENOTBPALIATH UX;

HAJIM4YMS PA3BUTOrO SKOJIOTMYECKOTrO MBILUICHHMS, 3KOJIOTUYECKON KYJIBTY PHI,
OMBbITa NEATENBHOCTH 3KOJIOTUYECKON HAITPABICHHOCTH, YMEHUS
PYKOBOIACTBOBATHCS MMH B MO3HABATEIIBHONW, KOMMYHWUKATUBHON M COLMAIBHOM
NPAKTUKE, CHOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HACOJIOTHA
xemodooun,

7) HEHHOCTH HAYYHOTI'O MO3HAHMS:

Cc()OPMUPOBAHHOCTH MHWPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIIECTBEHHON MPAKTHUKH;

NOHAMAHWS CNEUM(PUKM XWMWUM KaK HayKH, OCO3HaHHMs €€ poiu B
(OpPMUPOBAHMU PALMOHATBHOIO HAYYHOTO MBILLIEHHUS, CO3[aHWUU LEIOCTHOTO
NPEICTaBICHUs 00 OKPYXKAroLIeM MUPE Kak O €AMHCTBE MPUPOJBI M YEIOBEKA, B
NO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUH NTPOOJIEM COXPaHEHUS
MIPUPOAHOTO PABHOBECHS,

yOSXKAEHHOCTH B 0COOOH 3HAYUMOCTH XUMHUM JJIs  COBPEMEHHOA
LIMBUAJIM3ALMA. B €€ TYMAHUCTUYECKOM HANMPAaBICHHOCTA W BAKHOW pOJIM B
CO3/IaHMM HOBOH 0a3bl MaTepHalIbHON KYJIBTYPHI, PEIIEHUH TNIOOATBHBIX MPOOIeEM
YCTOMYHABOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOW, DHEPreTHYECCKON, NMUIIEBON U
AKOJIOTHYECKON O€30MacCHOCTH, B PAa3BUTHH MEIWLMHBL, OOCCIECYEHUH YCIOBUMNA
YCOEWIHOTO TPYyJa M OSKOJOTMYECKH KOM(OPTHOH J>KM3HM KaXIOr0 YJICHA
00I1IeCTBA,

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: ITOHUMAaHWs CYLIHOCTH METOOB
NO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CMIOCOOHOCTHM MCHOJB30BATH



NOJTy4aEMble 3HAHUS U aHAIHM3a U OOBSICHEHUS SIBJICHUH OKPY>KAKOIIEro MUpa U
OPOUCXOASAIINX B HEM U3MECHECHUH, YMEHHUS I€1aTh 0OOCHOBAHHBIE 3AKJIFOUCHUS HA
OCHOBE HAy4YHbIX (AKTOB M MMEKOUIMXCA JAaHHBIX C LEIbI0 IOy UYCHHS
JOCTOBEPHBIX BBIBOJIOB,;

CHOCOOHOCTH CAMOCTOSATENBHO HWCHOJIb30BATh XUMHWYECKUE 3HAHUS IS
peteHust NpoOJieM B pealbHBIX )KU3HEHHBIX CUTYaLUsIX;

UHTEpECA K O3HAHUIO U HCCIIE0BATENBCKON AEATEIBHOCTH,

FOTOBHOCTH W CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUID U
caM000pa30BaHUIO0, K AKTUBHOMY TNOJYYEHWIO HOBBIX 3HAHWWA 10 XHMHH B
COOTBETCTBUM C KU3HEHHBIMUA MOTPEOHOCTSIMU;

UHTEpECa K OCOOEHHOCTIM TPYJa B PA3IMYHBIX cepax MpoecCHOHANBHOM

JNEATENBHOCTH.
METAIPEJMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3yAbTATBl OCBOCHHS YUEOHOrO MpeAMETa « XUMHUS» HA
YPOBHE CPEAHETO 00UIEro 00pa30BaHUS BKITIOYALOT;

3HaUUMble Ay (OPMHPOBAHHMSI ~ MHPOBO33PECHUsT  OOydarOIIUXCs
MEXIACUMIUTMHAPHBIE (MEKIPEAMETHbIC) OOUICHAYYHBIE MOHATHUS, OTPAXKAFOLIUE
LEJIOCTHOCTh HAYYHOH KApTUHBI MUpPa W COCUU(PHUKY METOOOB MMO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX (MaTepHsi, BEIICCTBO, SHEPIHsl, SBICHUE,
IPOLECC, CHCTEMA, HAYYHBIA (PAKT, MPUHIUN, TMIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOPUsl, UCCIEAOBAHUE, HAOTIOACHHUE, U3MEPEHHE, SKCIEPUMEHT U IPYTHE),

YHUBEPCAJIbHBIC yUeOHBbIC NEHCTBUs (NTO3HABATEIIbHBIE, KOMMYHUKATHUBHEIE,

PETYJIATUBHBIC), 00ecneYnBaroOIIne (opmupoBaHue (YHKIMOHATBHON
IPaMOTHOCTH M COLIMAITEHOM KOMITETEHIMHN O00YUYarOINXCS,
CHOCOOHOCTB oOyJaromuxcst U CIOJIb30BATh OCBOCHHBIC

MEXIACUUIUTMHAPHBIC, MAPOBO33PCHUYECKUE 3HAHWS M YHUBEPCAJIBHBIE YUCOHBIE
JEUCTBUS B ITIO3HABATEIILHON M COL[MATIBHON ITPAKTHUKE.

MeranpeaMeTHbIE Pe3ybTaThl OTPAKAKOT OBJIAJACHUE YHUBEPCATBHBIMU
y4cOHBIMA  TO3HABATEIbHBIMM, KOMMYHUKATHBHBIMU W PEryJISTUBHBIMA
JEUCTBUASIMH.

OBaanenue YHUBEpPCAIbHbIMH y4eOHbIMHU MO3HABATEJIbHBIMH
JAeCTBHAMM:

1) 6Ga3oBbIe JOrHYECKUE CHCTBHUS:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTYalIM3UPOBaTh  MPOOJEMY,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONPENCIATh LENN JOEATEIBHOCTH, 3aJ1aBas MapaMeTpbl W KPUTEPUHA HX
JOCTIKECHUSA, COOTHOCHTE PE3YJIBTATHI AEATEIBHOCTH € IMOCTABJICHHBIMU LIEJISIMU,

HCIIOJIB30BAaTh IIPA OCBOCHUW 3HAHWM HPUEMBI JIOTMYECKOTO MBIMIJICHUS —
BBIJICIIATE XapPaKTEPHBIE NMPU3HAKKA IMOHATHNA W yCTAHABIMBATH WX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYOLIUE MOHATHS UIsl OOBSICHEHHUS OTACIBHBIX (PAKTOB U
SIBJICHUM

BbIOMpATh OCHOBAHWS M KPUTCPUM s KJIAaCCH(PUKANMHU BEIICCTB W
XAMUYECKUX PEAKLINI,

YCTaHABJIMBATh MPUYAHHO-CICACTBEHHBIE CBS3M MEXKIY HW3y4acMbIMU
SBJICHUSIMU,

CTPOUTh JIOTHYECKUE PACCYXKACHHUS (MHAYKTHBHBIC, JCHyKTUBHBIE, IO
AQHAJIOTHW), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOIBI M 3AKITHOUYCHMUS,

OPUMEHATH B MPOLIECCE MO3HAHMS, MUCIOJIb3YEMBIE B XUMHHA CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEH, MPEOOPA3OBBIBATE MOACTBHBIC TPEACTABICHHUS — XUMHYECKUAN
3HAK (CMMBOJI) DJIEMEHTA, XUMHUYecKas (OpMyna, YpPaBHEHUE XWUMWUYECCKOMN
PEAKIMM — MPH PEIICHUM YYEeOHBIX MO3HABATENBHBIX W MPAKTUYECCKUX 3ajad,
NPUMEHATHh HA3BAHHBIE MOJACIBHBIC MPEACTABICHHUS ISl BBISIBJICHUS XapPAKTEPHBIX
NPU3HAKOB M3YYaEMBbIX BELICCTB U XMMHUYECKAX PEAKLIUAN.

2) 0a30BbIC HCCJICIOBATEILCKHE ICHCTBHS:

BJIQJICTh OCHOBAMM METOJOB HAYYHOI'O TMO3HAHWS BEMIECTB M XUMHYECKHX
peaKuii;

(opMyTUPOBATH LENH U 33]1a4H UCCIIEN0BAHUS, HCIOIB30BATh MMOCTABICHHBIE
U CaMOCTOATENBHO CQOPMYJMPOBAHHBIE BOMNPOCHI B KA4e€CTBE HMHCTPYMEHTA
NO3HAHWS W OCHOBBI JUIs (POPMHUPOBAHMS TUHOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHUIA,

BIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHMPOBAHWS W MPOBEACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOMIOJaTh 32 XOJ0M
IPOLECCa, CAMOCTOSATENIBHO MPOrHO3MPOBATh €ro Pe3yJsibTar, (popMyaupoBaTh
0000IIEHHS W BBIBOJBI OTHOCUTEIBLHO JOCTOBEPHOCTH PE3YJIBTATOB HCCIIEA0BAHUS,
COCTaBJATH OOOCHOBAHHBINA OTUET O MPOACIAHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOW HCCIENOBATENIbCKOW W MPOEKTHOM
JESATEIIbHOCTH, TPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITETEHOMY
NOWCKY METOJOB PELICHUS NPAKTHYECKUX 3a7a4, NPUMEHEHUIO Pa3IMYHbIX
METOJI0B IMO3HAHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATBCS B PA3JMYHBIX HCTOYHWMKAX WH(pOpMaumu (Hay4HO-
NOMYJIsIpHAs JTUTEPaTypa XUMHUYECKOTO COJCP)KAHWS, CIOPABOYHBIE IMOCOOMS,
pecypcbl MIHTEpHETA), aHANM3UPOBaTh WHPOPMALMIO Pa3IMYHBIX BUIOB U (QOpM
NPEICTABICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTD "
HENPOTUBOPEUYHBOCTD,



(opMYyIMPOBATH 3aPOCHl U MPUMEHSTH PA3JIMUHBIC METOBI MPUA TOUCKE U
orOope wHpoOpManuuu, HEOOXOAUMOW [UIsl BBIMOJHEHHS YYEOHBIX 3a1ay
ONpeACICHHOTO THUIIA,

nprOOpETaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHHUKATABHBIX
TEXHOJIOTHIA U PA3JIMYHBIX MTOUCKOBBIX CUCTEM,

CaMOCTOSITEILHO ~ BBIOMpPaTh  ONTUMAIBbHYIO  (OpMYy  MPEACTABICHUS
uH(popManuu (Cxembl, TpadpuKh, AUarpaMmbl, TAOIHIBI, PUCYHKH W IPYTHE),

UCMOJb30BaTh HAYYHBIA S3BIK B KayeCTBE CPEACTBA MNpu padoTre ¢
XUMHYECKOH MH(POpMAUUEl: NPUMEHATh MEXKNPEAMETHbIE ((PU3NYECKUE W
MAaTEMATHYECKHE) 3HAKA U CUMBOJIBL, (POPMYJIbI, a0OpEBHATYPbI, HOMEHKIIATYPY,

UCIONB30BaTh W NPEeOOpPa30OBbIBATh 3HAKOBO-CHMBOJMYECKHE CPEACTBA
HATJIAHOCTH.

OgyageHne YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH A€ CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOW TEMBI B XOJC AUAJIOTA W/WIH
JUCKYCCHW,  BBICKa3bIBaTh  MIEH, (OPMYJMPOBATH  CBOM  MPEMAJIOKECHUS
OTHOCHTEJILHO BBINIOJTHEHUS MPEITOKEHHOM 3a1a4;

BBICTYNIaTh C MPE3CHTAUMEN Pe3yJbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
NOJTYYEHHBIX CAMOCTOSITENIEHO MJTH COBMECTHO CO CBEPCTHUKAMHU MTPH BBITOJIHEHUT
XUMHYECKOTO 3KCIEPUMEHTA, NTPAKTUUYECCKONH pabOThl MO MCCIEIOBAHUIO CBOWMCTB
M3y4aEMbIX BELIECTB, pealn3auui y4eOHOTO MPOeKTa U (POPMYJIMPOBATH BBIBOIBI
N0 pe3yibTaraM NPOBEAEHHBIX HMCCICAOBAHUNA MyTEM COrIACOBAHWS TMO3HMLMNA B
X0J1¢ 00CY X ACHUS 1 OOMEHA MHEHUSIMH.

OgyageHHne YHHBEPCAJbHBIMHA PEryISTHBHbIMH JCHCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOK MO3HABATEIBHYIO
JEATENIbHOCTh, ONpeAcss €€ LeMu M 3aJadd, KOHTPOJIMPOBaTh W MO MEpe
HEOOXOMMOCTH KOPPEKTHPOBATh NPEUIAracMblii  aJIlOPUTM  ACHCTBHNA TMpPHU
BBITIOJTHCHMHA YYEOHBIX M MCCIECAOBATEIbCKUX 3a7a4, BbIOMparh HauboJiee
3¢ eKkTHBHBIA €MOCOO WX pEHIeHHWs ¢ YUYETOM TMOJYYECHHs HOBBIX 3HAHWHA O
BEUICCTBAX U XUMUUYECCKUX PEAKIUSX;

OCYILECTBIISATE CAMOKOHTPOJb CBOEH AEATEIILHOCTH HA OCHOBE CaMOAHAIN3a
Y CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHBIC pE3YJIBTATBI  OCBOCHUS Kypca «OpraHMyeckas XUMHS)
OTPaXKaroT:

c(hOPMUPOBAHHOCTh  MPEACTABICHUM O XMMHYECKOH  COCTaBIISIFOUICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, POJIA XWMHUHA B TO3HAHWM SBJIICHUAMN



OpUpPObl, B  (POPMHPOBAHMM MBILUICHUS W KYJbTYpPbl JIAYHOCTH, €&
(YHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM [Tl PEIICHUS MPAKTHYECCKUX 33124
Y DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUWS K CBOEMY 3/I0OPOBBIO M MPUPOAHOMN
cpene;

BJIAJCHAE  CHUCTEMOW  XMMHUYECKHX  3HAHWIN, KOTOpas  BKIIFOYAET:
OCHOBOIOJIATAKOIINE TMOHATUS (XMMHYECKHWA JJIEMEHT, aTOM, JJICKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJIEHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, XUMHUYECKAs
CBsI3b, CTPYKTYpHas (opmysa (pa3BEpHyTas W COKpalEHHAs), MOJIb, MOJISIpHAs
Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIA CKeneT, (yHKUMOHAbHAS TpYIIA,
panuKan, U30MEPHs, U30MEPbI, TOMOJIOTUYECKUI Psifl, TOMOJIOTH, YTIEBOAOPOMIBI,
KHACJIOPO M Aa30TCOAEPKALIME COCAUHEHMS, MOHOMEpP, MOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHHUS ), TEOPUU W 3aKOHBI (TEOPHS CTPOCHUS
oprannyeckux BemecTB A. M. ByTnepoBa, 3aKk0OH COXpaHEHHsI MACChl BEILECTB),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XWMHWHU, MHPOBO33PECHUYECKUE 3HAHWS,
JeKale B OCHOBE IMOHUMAHWS TMPUYMHHOCTH W CUCTEMHOCTH XWMHYECKUX
SABJICHUH, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAX, COCTAaBE, IMOIYYCHHH W
0€30MacCHOM HMCIOJIb30BAHWM BAKHEHIIMX OPraHWYeCKUX BEIICCTB B OBITY H
NPAKTUYECKON ACATEIBHOCTH YETOBEKA,

c()OPMUPOBAHHOCTh YMCHHI BBISIBIIATh XAPAKTCPHBIC MPU3HAKH TOHSITHIA,
YCTaHABJIMBATH MX B3aMMOCBS3b, UCIOJbB30BATH COOTBETCTBYIOIIME TOHATUS TPU
OTMKCAaHUU COCTABA, CTPOCHHS W MPEBPALICHUI OPraHUYE€CKUX COCTMHEHMIA,

c()OPMUPOBAHHOCTh YMEHHI MCMOJIb30BATh XUMHUYECKYI) CHUMBOJIAKY MJIst
COCTaBJICHUSI MOJIEKYJIAPHBIX W CTPYKTYPHBIX (Pa3BEPHYTON, COKPAEHHOMN)
(GOopMysT OPraHMYECKMX BEIICCTB W YPABHEHUH XUMUYECKUX PEaKLUid,
W3rOTABIMBATH MOJECIH MOJIEKYJI OPraHMYECKHX BEINECTB AJII WILTIOCTPALIMM HMX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHMUS,

c()OPMUPOBAHHOCTh YMEHWI YCTAHABIMBATH MPHHAJIC)KHOCTh M3YYCHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTABY W CTPOCHHIO K ONPEACIEHHOMY
KJIACCy/Tpynne COeAMHEHUH (YrIeBOJOPOAbI, KHCIOPOA W a30TCOACpKAlUe
COCIMHEHMSI, BBICOKOMOJIEKYJISIPHBIE COEAMHCHUWsS), aBaTh MM HAa3BaHWs [0
cucremarnyeckoil HomeHknarype (IUPAC), a taxke NpuBOAWTH TPUBHAJIBHBIE
HA3BaHWs OTACIBHBIX OPraHUYECKWX BEIMICCTB (ITWIICH, NPONWICH, AUECTHIICH,
ATWJICHIJIMKONb, TIMUEPHH, (EHOJ, OpMAIBACIU, ALCTaNbACTHA, MypPaBbUHAS
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAS KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TITFOK03a,
(dpyKTO3a, Kpaxmaj, HeJIr0J103a, TJUIWH);

C()OPMUPOBAHHOCTh YMEHMS ONPEIENSTh BUIAbI XHUMHYECKOH CBSI3U B
OPraHUYECKUX COCAMHECHUAX (OAUMHAPHBIC U KPATHBIE),



C()OPMUPOBAHHOCTh YMEHUSI TPHUMCHSTH MOJIOKCHHUSI TEOPUM CTPOCHUS
oprannyeckux BemectB A. M. BytnepoBa A 00bsICHEHHs 3aBUCUMOCTH CBOWCTB
BEUIECTB OT MX COCTABA U CTPOCHMSI, 3aKOH COXPAHEHMSI MACCHI BEILIECTB,

C()OPMUPOBAHHOCTh ~ YMEHHMI  XapakTEPHU30BaThb  COCTaB, CTPOCHUE,
(U3NYECKUE W XUMHYECKUE CBOMCTBA THMHWYHBIX MPEACTABUTENECH Pa3TUUYHbBIX
KJJACCOB OPraHWYECKUX BEINECTB (METaH, 3TaH, STWJICH, NMPOMNWICH, ALCTUIICH,
Oyraguen-1,3, merunOyragueH-1,3, O€H30, METaHOJ, 3TAHOJ, ATUJICHIJIMKOJIb,
TIIMUEPHAH, (PEHON, AUETATbACTHA, MYPAaBbHHAS W YKCYCHAs KHUCIOTHI, TIIFOKO03a,
KpaxmaJ, UEJUTI003a, aMUHOYKCYCHAsl KACI0Ta), WILTFOCTPUPOBATE TEHETHYECKY FO
CBSI3b MEXKIY HUMHM YPABHEHUSIMM COOTBETCTBYIOIIMX XMUMHUYECKHX PEAKIMI C
UCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YIIIEBOJOPOAHOTO
ChIpbsi (HE(Th, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBl WX MEPepabOTKH MU
NPAKTUYECKOE MPUMEHEHUE MPOIYKTOB NMEPEPAOOTKH;

Cc()OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYACICHUS MO XUMHUYECKUM
YPaBHECHUSAM (MacChl, 00bEMA, KOJIMYECTBA MCXOAHOTO BEILECTBA WJIM MPOAYKTa
PEAKIMKM MO HW3BECTHBIM Macce, OOBEMY, KOJMYECTBY OIHOIO M3 HMCXOJHBIX
BEUICCTB MM MPOAYKTOB PEAKLINN ),

c(hOPMUPOBAHHOCTL YMEHMI BJIAJIETh CUCTEMOM 3HAHUH 00 OCHOBHBIX
METOJAX HAYYHOTO MO3HAHUS, UCIIOJIb3YEMBIX B XHUMHUW MPU U3YUYECHUW BELICCTB U
XUMHUYECKUX SIBIICHUH (HAOMIOICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE ),
UCMOJb30BaTh CHCTEMHBIE XUMWYECKHE 3HAHWS JUIs TPUHATHS PEIICHUH B
KOHKPETHBIX JKM3HECHHBIX CHTyallMsIX, CBS3aHHBIX C BEHOIECTBAMM MW HX
NPUMECHEHUEM,

c(OPMUPOBAHHOCTh YMEHHIA COOJIOAATH MPABKJIA MOJIB30BAHUS XUMHYECKOH
NoCyJI0il M JTabopaToOpHbIM OOOPYJOBAHUEM, a TAKXKE MpaBWja OOpalIeHUs C
BEUICCTBAMM B COOTBETCTBHM C WHCTPYKUMSMHU MO BBINOJHEHHUIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHWI TMJIAHUPOBATh M BBINOJHATH XUMWYECKUH
AKCIEPUMEHT (ITPEBPALLICHHS] OPraHUYECKUX BEUIECTB MPU HATPEBAHUM, MOy YCHHE
ATUJICHA W W3YyYEHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKIHMH OPraHu4eCKUX
BEUICCTB, JAcHATypauus OCIIKOB MPH HArpeBaHWM, LIBETHBIC PEakluu OEIKOB) B
COOTBETCTBMM C TPABWJIAMM TEXHUKM O€30MaCHOCTH TpH OOpallleHuH C
BEIIECTBAMM M Ja0OpPaTOpHBIM  OOOPYJOBAHUEM, MPEACTABIISATh PE3YJIBTATHI
XUMHYECKOTO JKCIEPUMEHTa B (OpPME 3aMKCH YPABHEHUN COOTBETCTBYIOLIMX
peakuuii 1 GopMyIHPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIBTATOB,;

C()OPMUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYHO
WH(POPMALMIO, TOJNYYAEMYK) M3 Pa3HBIX MCTOYHMKOB (CPEICTBA MAaCCOBOH
uH(popmanuu, HTEpHET 1 ApyTHX),



c(hOPMUPOBAHHOCTL ~ YMEHHMU  CcOOMMIOAATh  MpaBWja  SKOJOTHYECKH
LEIECO00PA3HOro MOBEACHUS B OBITY M TPYAOBOH MEITEIBHOCTH B IEISIX
COXPAHEHUSI CBOETO 3J0POBbSl M OKPY’KAKOILIEH MPUPOJHONW CPEnbl, OCO3HABAThH
OMAaCHOCTh BO3JCHCTBUS HA JKMBBIE OPTaHW3MBI OMPEACIEHHBIX OPTAaHUYECKUX
BEUICCTB, MOHMMAasi cMbica nokasarens [1JIK, moscHsaTe Ha mpuMepax crnocoObl
YMCHBIIICHUST W TPEAOTBpAIEHUs WX BPEAHOTO BO3ACHCTBUS HA OpraHu3M
YeJIOBEKA,

JUIsl OOy4YaroMMXCs C OrPAHUYCHHBIMA BO3MOXKHOCTSIMH 3JI0POBbS. YMECHHE
NPUMEHSATHh 3HaHWUS OO0 OCHOBHBIX JOCTYMHBIX METOAAX IMO3HAHUS BEIIECTB M
XUMHYECKUX SBIICHMIA,

JUISL  clenbiX H  clnaOoBUIAIMMX O0yYaroUMXcsi: YMEHHE HCIOJIb30BATh
peNbepHO-TOUYCUHY0 cUCTeMY 0Oo3HaueHui JI. bpaiing aid 3anucu XuMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHBIE pe3yabTaThl OCBOEHUS Kypca «OOmas u HeopraHudeckas
XUMUS» OTPAXKAFOT:

c(hOPMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KApTUHBI MHPA, POJIM XUMHUU B T[O3HAHWUU SBJICHUH
OpupoAbl, B  (POPMUPOBAHWUM  MBIIUICHUS W KYJbTYPbl JIMYHOCTH, €€
(OYHKIMOHAIBHOW FPAMOTHOCTH, HEOOXOIMMOM JTs PEHICHUS TPAKTUYECKUX 3a71a4
U DKOJIOTHYECKM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHAE  CHUCTEMOW  XMMHUYECKHX  3HAHWIN, KOTOpass  BKIIFOYAET:
OCHOBOITOJIATAKOIINE MOHATUS (XMMUYECKUN DJIEMEHT, aroM, M30Tom, S-, p-, d-
AJICKTPOHHBIE OPOWUTA M aTOMOB, HWOH, MOJICKYJIa, MOJib, MOJIAPHBIH OOBEM,
BAJICHTHOCTh, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCIICHUS, XUMUYECKAs CBS3b
(KOBaJICHTHAs!, MOHHASI, METAJTMYECKAs, BOJOPOIHAS ), KPUCTALINYECKAs PEIIETKA,
TANBl  XUMHAYECKUX  PEAKLUUd, PacTBOpP, DJIEKTPOIUTHI,  HEICKTPOJUTHI,
BJICKTPOJINTHYECKAA JAUCCOLMALMS, OKHUCIUTENL, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakIuu, XUMUYECKOE PABHOBECHE), TCOPHUM M 3aKOHBI (TEOpHUS
BJIEKTPOJIMTUYECKON aucconumanuu, nepuoanyeckuit 3axkon /. WM. Menaeneena,
3aKOH COXPAHEHMSI MACChI BELUECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS SHEPTUA
NPy XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECCKUN SI3bIK XUMUM,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE TMOHUMAHUS MNPUYUHHOCTU WU
CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEJCHUS O CBOMCTBAX,
COCTAaBE, MOJIYYCHUH U O€30MaCHOM HMCMOIb30BAHUM BAKHEHIITNX HEOPTraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOMN NEITEIILHOCTH YETTOBEKA,



Cc()OPMUPOBAHHOCTh YMEHWW BBISIBJISITh XAPAKTEPHBIE MPU3HAKH TOHSTHH,
YCTaHABJIMBATh WX B3aUMOCBSA3b, UCIOJIB30BATH COOTBETCTBYIOIIUE MOHATUS IPU
OMUCAHUN HEOPraHWYECKHUX BEIIECTB U UX MPEBPALLICHUI;

c()OPMUPOBAHHOCTh YMEHHI MCMOJb30BATh XUMHUYECKYI) CHUMBOJIMKY MJIst
cocrtapineHuss (OpPMYJ  BEHIECTB M YPAaBHEHUH  XMMUYECKMX  PEaKUui,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbId ra3, yIJICKHCIbIA ra3, aMMHAK, raiiéHas
W3BECTh, HETAUIEHAS U3BECTh, MATHEBAS COJIA, MUPUT U IPYTHE),

c()OPMUPOBAHHOCTh YMEHUW ONPEACIATh BAICHTHOCTh U CTENEHb OKUCIICHUS
XUMHAYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOrO COCTAaBa, BUA XMUMHYECKOMN
CBSI3M (KOBAJICHTHAsI, MOHHAs, METAJUIMYECKAS, BOAOPOJHAS) B COCAMHEHMSIX, THI
KPUCTAUIMYECKONH PEHIETKM KOHKPETHOTO BEIIECTBA (ATOMHAs, MOJICKYJISPHAS,
WOHHAs, METAUIMYECKAS ), XaPAKTEP CPEAbl B BOJHBIX PACTBOPAX HEOPraHMYECKHUX
COCIMHECHU,

c()OPMUPOBAHHOCTH YMEHUI YCTaHABINBATh MPUHAIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBY K ONPEACIEHHOMY KIacCy/TpyIie
COCIMHEHM (ITPOCTHIE BEMIECTBA — METAIBI M HEMETAIIJIBI, OKCUIBI, OCHOBAHUS,
KHACTIOTHI, aM(POTEPHBIE TUAPOKCUABI, COJIH ),

c()OPMUPOBAHHOCTh YMEHHI PACKPHIBATH CMBICI IEPUOJANYECKOTO 3aKoHa JI.
H. MenaeneeBa u IEMOHCTPHPOBATh €r0 CUCTEMATHZUPYHOLIY 0, OOBICHUTEIBHY O
Y TIPOTHOCTHYECKY 0 (DYHKIUH;

C()OPMUPOBAHHOCTh YMEHHMI XapaKTEpU30BaThb SJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKHUX JNeMEHTOB 14 mnepuonoB IlepuoanvecKkoil CHUCTEMBI
xumudeckux syeMeHtoB JI. M. MeHneneeBa, MCHONb3ys MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «3HEPreTUYECKUE YPOBHWY, OOBSCHSATH
3aKOHOMEPHOCTHA M3MEHEHUS CBONCTB XMMHUYECKUX DJIEMEHTOB U UX COCAUHEHUM
1o nepuoaam u rpynnam [lepuoauueckoit CHCTEMBI XUMUUYECKUX 3JIEMEHTOB 1. U.
Menaeneena,

C()OPMUPOBAHHOCTh YMEHUH  XapakTepu30BaTh (OMUCHIBATh)  OOIIME
XUMHAYECKHE CBOWCTBA HEOPraHMYECKHUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MMOATBEPIKAATE CYILLECTBOBAHUE T€HETHYECKON CBA3M MEKIY HEOPraHWYECKUMU
BEILIECTBAMH C IMOMOLIBI0 YPABHEHUI COOTBETCTBYOLIMX XUMUYECKUX PEAKLIUI;

Cc()OPMUPOBAHHOCTh YMEHUS KIACCHU(PUIMPOBATH XUMHYECKHAE PEAKLMUM 10
PA3IAYHBIM MPHU3HAKAM (YMCIYy W COCTaBY PEArMPyOIIMX BEUIECTB, TEIMIOBOMY
3(h(dekTy peakumu, U3MEHECHUIO CTEIECHEH OKHMCICHUS 3JIEMEHTOB, 00paTUMOCTH
PEAKIMH, YUACTHIO KaTaIn3aTopa),

c()OPMUPOBAHHOCTh YMEHHI COCTaBIISITh YPABHCHHS PEAKLMA pa3MYHbIX
TUIOB, TIOJTHBIE M COKPALIEHHBIE YPABHEHHSI PEAKIIMIA HOHHOTO 0OMEHA, YUUTHIBAs
YCIIOBUSA, TPH KOTOPBIX 3TH PEAKLUU UAYT 10 KOHLA,



c(OPMHUPOBAHHOCTL YMEHHUI MPOBOAUTH PEAKIUHU, MOATBEPKIAIOLINE
KaYeCTBEHHBI COCTaB pa3jIMYHBIX HEOPraHWYECKUX BELIECTB, PACMO3HABATH
OMBITHBIM MYTEM MOHBI, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
BEIIECTB,;

c(OPMHUPOBAHHOCTh ~ YMEHHMH  pacKpbIBaThb CYHIHOCTb  OKUCIMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMA MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
JTHAX PEaKIN;

c(OPMHUPOBAHHOCTb YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
PEaKIMU OT PA3IUYHBIX (PAKTOPOB; XapaAKTEP CMEIIECHUS XUMUUYECKOTO PAaBHOBECHUSI
B 3aBUCUMOCTH OT BHEIIHETO Bo3AekcTBus (mpunuun Jle [llarensbe);

c(OPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaThb XUMHUYECKHE MPOLECCHI,
JeKalllUe B OCHOBE MPOMBIIUICHHOTO MOJYUEHUs] CEPHON KHUCIOTHI, aMMHUaKa, a
TaKke C(POPMUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAYUYHBIX MPUHIMIAX U
AKOJIOTUYECKUX MPOOJIEMaX XMMUYECKOTO TIPOU3BO/ICTRA,

c(OPMHUPOBAHHOCTL YMEHHUI MPOBOAUTH BBIYMCICHHS C MCIOJIb30BAHUEM
MOHSATHSI «MAccoBasi J10Jis BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLICHHWHA Tra30B
IPU XUMHUYECKUX PEAKIMSIX, MACChl BEUIECTBA WK 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCEe WJIM 00BEMY OJTHOTO M3 YUACTBYIOLIUX B pEaKIMU
BEIIECTB, TEMJIOBOr0 3(PQeKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHMSI MAaCChl
BEIIECTB, MPEBPALICHUS U COXPAHCHHUSI SHEPTUH;

c(OpMHUPOBAHHOCTH YMEHUI COOIIOIATH TPaBUIIA TOJIb30BAHUS XUMUUECKOM
NOoCyJI0i M JTabopaToOpHbIM OOOPYJIOBAHUEM, a TAKXKE MpaBWjia OOpalIeHUsl C
BEIIECTBAMHU B COOTBETCTBMU C MHCTPYKUHUSMH IO BBHINOJHEHHUIO JTAOOPATOPHBIX
XUMUYECKHUX OTBITOB,;

c(OPMHUPOBAHHOCTL YMEHHWI T[UIAHUPOBATh W BBIMOJHATH XUMHUUYECKUM
AKCHEPUMEHT (Pa3Nio’KEHUE MEPOKCUIA BOAOPOAA B MPUCYTCTBUM KaTalu3aropa,
OMpPENEJICHUE CPEebl PACTBOPOB BEHIECTB C TOMOILNBI0  YHUBEPCATBHOTO
WHIMKATOPA, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUECKOW pEeaKInu,
PEAKIMM MOHHOrO OOMEHA, KAQUECTBEHHBIC PEAKUMHM Ha cyib(ar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KATMOH aMMOHHUS, PELUICHUE HKCIEPUMEHTAIBHBIX 33ay MO
TemaMm «MeTajuibly U «HemeTauibl») B COOTBETCTBUM C TMPABWJIAMU TEXHUKU
0€30MacHOCTH pH OOPAILCHUHN C BEIIECTBAMH W JIAOOPATOPHBIM 000PYAOBAHUEM,
OPEACTaRIATh PE3YJbTaThl XMMHUYECKOTO JKCIEpPUMEHTa B (OpMe 3amucu
YPaBHEHUMI COOTBETCTBYIOLIMX peakuuii u (GopMyJMpoBaTh BHIBOJIbI HA OCHOBE
ATHUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH aHAJTU3UPOBATh XUMHUYECKYIO
WHPOPMALMIO, TOJNYYAEMYK) W3 Pa3HBIX MCTOYHMKOB (CPEICTBA MAaCCOBOM
KOMMYHUKaIMK, IHTepHET U Ipyrux);



c(hOPMUPOBAHHOCTL ~ YMEHHMU  CcOOMMIOAATh  MpaBWja  SKOJOTHYECKH
LEJNECO00Pa3HOr0 MOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B LENSX
COXPAHEHUSI CBOETO 3I0POBbS M OKPYKAKOIIEH MPUPOJHONW Cpelbl, OCO3HABAThH
OMAacCHOCTh BO3ACHCTBUS HA JKUBbIE OPraHU3Mbl OMPEACAEHHBIX BEUIECTB, MOHUMAas
cmbicn mokazarens [1/IK, mosicHATe Ha mpuMepax crnocoObl YMEHBIICHUS W
NPEIOTBPALIEHHS UX BPEIHOTO BO3ACHCTBHS HA OPraHU3M UYEJIOBEKA,

Ui 00yYarOUIMXCs ¢ OrPAHMYCHHBIMM BO3MOKHOCTSIMH 3J0POBbS. YMEHHE
OPUMEHSTH 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CenbiX M cinaOoBUIAIMX OOyYarOUIUXCs: YMEHUE WCIHOJIb30BaTh
peNbepHO-TOUYCUHY0 cUCcTeMy 0Oo3HaueHui JI. bpaiing aisd 3anucu XuMHYECKUX

dbopmy.



TEMATHUHYECKOE INTAHUPOBAHUE

10 KJTACC
KoaunyectBo uacos DNeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne n/m Kontpoabnsie | IlpakTnueckue
NPOrpamMMmBslI Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchbl
Pasnen 1. TeopeTnueckue 0CHOBbI OPraHHY€CKOH XMMHH
IIpenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHS] OPraHUYECKUX COeTUHEHUN A. 3
M. bytneposa
Hroro no pazaeny 3
Paszpen 2. Yriaesonopoabt
2.1 IIpenenbHbie yriaeBOAOPOABI — AJIKAHbI 2
29 HenpenenbHele yrieBoaopObl: alKeHBbI, 6 !
' aJIKaJIMEHbI, aJIKUHbI
23 ApomMaTH4eCKHe yrieBOAOPOIbI 2
24 IIpupoaHble HCTOYHUKH YIJIE€BOAOPOIOB U 3 !
' ux nepepadboTka
Hroro no pazaeny 13
Pa3nen 3. Kuciopoacoaep:kamue opraHniecKue CoeINHEHHs
3.1 Cruptel. @enHon 3
39 Anpnerunsl. KapOOHOBBIE KHCIOTHL 7 |
' CroxxHble 3 upsI
33 Yraesoasl 3 2




Hroro no pazaeny 13
Pa3nen 4. A3oTcoaepxaine opraHudecKne coeIHHEeHUs

4.1 AmuHbl. AMUHOKHCTTOTHI. benku 3
Hroro no pazaeny 3
Pazaen S. BbicokoMoOJIeKyJIsIpHBbIE COeINHEHHUS

5.1 IInactmaccel. Kayuyku. Bogokna 2
Hroro no pazaeny 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KonnyectBo uacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB 1 TeM uugposbIe
Ne n/m Kontpoabubie | IIpakTHueckue (mupp )
NPOrpamMMmBslI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pazgen 1. Teopernueckue 0CHOBBI XUMHUH
Ctpoenue atomoB. [lepuonuyeckuii 3akoH
1.1 u Ileproauueckas cucteMa XUMHYECKUX 3
anemeHToB J[. 1. MeHneneesa
12 Ctpoenue BemmecTBa. MHOroodOpasue 4
' BEILECTB
1.3 XHUMHUECKHUE peaKLun 6 1 1
Hroro no pasgeny 13
Pasnen 2. Heoprannueckasi Xumust
2.1 MeTtaniel 1
22 Hemerannbl 1 1
23 CBsi3b HEOPraHUYECKUX U OPTaHUYECKHX 5
' BEILECTB
Hroro no pasgeny 17
Pazgen 3. Xumus u )KU3Hb
3.1 XUMUs U )KU3Hb 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 34 2 3







HOYPOYHOE IIJTAHUPOBAHUE
10 KJTACC

No

n/n

Tema ypoxa

KoanuyecTBO 4acoB

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckHne
padoThI

Mara
H3Y4YeHHA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTe/ibHbBIE

pecypchl

IIpenmer opraHu4eckoi Xumuu, eé
BO3HMKHOBEHHE, PA3BUTHE U 3HAUYCHHE

Teopust CTpOEHUsI OPraHUYECKUX
coenuHeHuit A. M. Bytneposa, eé
OCHOBHBI€ ITOJIOKCHUA

IIpencraBnenue o kiaccupuKau
opranndeckux seuiects. HomeHkmatypa
(cucremaruveckast) ¥ TPUBHAJIbHbBIE
Ha3BaHUA OPraHUYCCKUX BELICCTB

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH P

MertaH 1 3TaH — npocTeuue
MPEACTABUTENH aJTKaHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA

OTUIeH U NPOINUJIEH — MpocTeNIne
MPENCTABUTENN AJIKEHOB

[IpaxTrueckas padora Ne 1. «Iloxyuenne
5THUJIEHA U U3YYEHHUE €r0 CBOWCTBY

Ankanuensl. bytanuen-1,3 u
metundytanuen-1,3. [Tonyuenue
CUHTETUYECKOrO Kay4uyKa U PEe3UHBI




AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOSHHH,

10 TOMOJIOTUYECKUM psifl. ALETUIIEH —
MPOCTEHUIININ MPEACTABUTEND AIKUHOB

1 Brruucnenus no ypaBHEHUIO XUMHUYECKON
peaxkuuu

12 Apenbl: 6eH301 1 TOoyos1. TOKCHYHOCTD
apeHoB

13 I'enernueckas CBsA3b yINIEBOAOPOIOB,
MPUHAJISKALINX K Pa3IMYHBIM KJlaccam
IIpupoaHblie HCTOYHUKH YIJI€BOAOPOIOB:

14 NPUPOIHBIH ra3 v MOMyTHbIE HE(PTSIHBIE
rasbl, HeTh U MIPOAYKTHI €€ nepepadoTKu
IIpupoaHbie HCTOYHUKH YIJI€BOAOPOIOB:

15 NPUPOIHBIN ra3 v MOMyTHBIE HE(PTSIHBIE
rasbl, HeTh U MIPOAYKTHI €€ rnepepadoTKu

16 KonrponbHast paboTta 1o pazaeny
«YTneBoaopoab

17 IIpenenbHble OIHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoJ. BonoponHas cBsA3b

18 MHoOroaToMHbl€ CIIUPTHI: STUJIEHIJIUKOIb U
IIIMLEPUH

19 @DeHOoIT: CTPOCHUE MOJIEKYJIbI, (PU3NIECKHE
U XUMUYECKHE CBONCTBA, IPUMEHEHNE

20 Anpnerunsl: popManbaerun u
aneraibaerun. ALeToH

21 OnHOOCHOBHBIE MTpeaeNbHbIE KaPOOHOBBIE
KHCJIOTHI: MypaBbUHAs U YKCYCHasl

22 IIpakTrueckas padora Ne 2. «CBoiicTBa




pacTBOpa yKCyCHOM KHUCIOTHD)

23

CTeapI/IHOBaﬂ " OJICMHOBAasA KHCJIOTBI, KaK
NPEACTABUTEIIN BBICIITUX Kap6OHOBbIX
KHCJIOT

24

MpbLiia KaK COJM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHE

25

CrnosxHble 3(UPBI KaK TPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. [ UAPOITU3 CIOKHBIX

3¢upoB

26

XKupbl: ruaposus, npuMeHeHH e,
Ouonornveckas pob KHPOB

27

VYTneBoabl: COCTaB, KiaCCH(pHUKAIHUSL.
Baxnelinue npeacTaBuTeNu: MIOKO34,
bpykTo3a, caxaposa

28

Kpaxman u nennroso3a kak IpUpogHbIe
MOJIUMEPbI

29

KonrponbHas paboTta 1o pazaeny
«Kucnoponconepskaiue opraHHuecKie
coenuHeHus»/ Beepoccuiickas
npoBepoyHas pabora

30

OO0wast XapakTepUCTHKA a30TCOAEPIKALIIX
OpPTaHUYECKUX COSTUHEHUI /
Bcepoccuiickast mpoepouHas paboTa

31

AMHHBI, METHJIAMHUH U aHUJIMH

32

AMMHOKHUCJIOTHI Kak ampoTepHbie
OPraHUYECKUE COSTUHEHUS, UX
Ouonoruyeckoe 3HavueHue. [lenTuabl.
benku xak mpupoaHbIe




BBICOKOMOIJICKY JIAPHBIC COCAMHCHUA

OCHOBHBIE TTOHSITHS XUMHH

33 1
BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN
OcHOBHbIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJIIPHBIX COeAUHEHU. 1

IInactmaccsl, kay4yKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




11 KVIACC

No

n/n

Tema ypoxa

Koan4yecTBo 4acos

KonTpoabHbie
Beero P
padoThI

IIpakTHYeckHne
padoThI

Mara
H3Y4YeHHA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTe/ibHbBIE

pecypchl

XUMHUUECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(pHTrypanus aTOMOB

Ilepnoanueckuii 3axon u Ilepuoanueckas
cucTeMa Xumuueckux 3siemeHTos /1. K.
Menneneesa, X CBsI3b C COBPEMEHHOMN
TEOpHUEN CTPOEHUsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB
XUMUYECKHUX 3JIEMEHTOB M UX COSTMHEHUI O
rpynnaM u nepuogam. 3HaueHue
MEePUOUYECKOTO 3aKOHA U CUCTEMBI
xumudeckux anemeHToB /[ 1. Menneneera B
Pa3BHUTUU HAYKH

Ctpoenue BemecTsa. XUMUUECKasi CBsI3b, €€
BUBI, MEXaHU3MBI O0pa30BaHUs
KOBAJICHTHOM CBsA3U. BopoponHas cBsi3b

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

[lonsTHE O AUCTIEPCHBIX CUCTEMAX.
HctuHHBIE U KOJUIOUIHBIE PACTBOPHL
Maccosasi 1onst BEeLIeCTBa B PaCTBOPE




Knaccudukamnvsi © HOMEHKIAaTypa
HEOPraHWYEeCKUX CoenuHeHui. I eneTnueckas
CBSI3b HEOPraHUYECKHUX BEILECTB, PA3JIUYHBIX
KJIACCOB

Knaccnpukanms XUMUIECKUX PEaKIii B
HEOPTraHU4YEeCKON U OPraHU4eCKON XUMHUHM.
3aKOH COXpPaHEHUs1 MACChI BELIECTB; 3aKOH
COXpaHEHUs U MPEBPalleHUs] SHEPTruu Mpu
XUMHMYECKUX PEaKLUsIX

Ckopoctb peakiu. OOpaTUMBbIE PEaKIIH.
XUMHUYECKOE PABHOBECHE

10

IIpaxTrueckas padora Ne 1. «Bnusaue
pa3NIUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOU PeaKLIUy

11

DnexTponuTHueckas quccoruanys. [lousaTie
0 BogoponHoM nokasarene (pH) pacTsopa.
Peaxiuu nonHoro oomena. I'uaposms
OpPTaHUYCCKUX U HECOPTraHUYCCKUX BEIICCTB

12

OKuCINTENbHO-BOCCTAHOBUTEILHBIC
peakmu. [TonsTHE 00 3NMEKTpONIN3E
pAacIIaBOB U PaCTBOPOB COJIEH

13

KonrponbHas paboTta 1o pasaeny
«TeOpeTI/ILIeCKI/Ie OCHOBBI XUMHWI»

14

Merannsl, ux nonoxenue s [leppuognaeckon
cucTeMe XUMHYEeCKUX 3sieMenToB /. .
MenpeneeBa 1 OCOOEHHOCTH CTPOCHUS
aTomoB. O0mue pusnyeckue CBONUCTBA
METaJIIOB




15

Cnnasbl METaJIIOB. DJNEKTPOXUMUYECKUH psAL
HaIpPsKEHUH METaJIOB

16

XuMuieckre CBONCTBA BAKHEHIITNX
METaJJIOB (HATPHA, KaJui, KaJIbLUN, MarHuH,
ATFOMUHUI) U UX COETMHEHHH

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COENUHEHUN

18

XuUMHUUeCKHe CBOMCTBA [TUHKA, Kejie3a U UX
COENUHEHUN

19

[IpakTrueckas padora Ne 2. "Pemenne
SKCIIEPUMEHTAIBHBIX 337a4 110 TEME
«Meramiby"

20

HeMeTaJ'IJ'IbI, UX IMOJIOKCHUEC B
Ilepronnueckoi cucTeMe XUMUYECKUX
anemeHToB J[. 1. Menneneesa u
0COOEHHOCTH CTPOEHHS AaTOMOB

21

duznyeckue CBOICTBA HEMETAIIOB.
ANJIOTpONHUS HEMETAIIOB (Ha IpUMepe
KHCTIopona, ceprl, hocdopa u yriepoaa)

22

XUMHUYECKUE CBOMCTBA raJIOr€HOB, CEPhI U UX
COENUHEHUN

23

Xumuueckue cBoicTBa a3ora, gpocdopa u ux
COeIMHEHU N

24

XHUMHUECKHe CBONCTBA YIJIepOaa, KPEMHUS U
UX COeOUHEHUN

25

IIpuMeHeHne BasKHEMIIMX HEMETAJJIOB U UX
COENUHEHUN

26

O0o001meHue U CUCTEMATU3ALUS 3HAHUHN 110




Teme «Hemerasuery. Beiuucinenus mo
YPaBHEHUSAM XUMHUYECKUX PEaKLUil U
TEPMOXUMHYECKHE PACUETHI

IIpaxTrueckas padora Ne 3. «Pemenne

27 DKCIIEPUMEHTAJIbHBIX 331a4 10 TEME 1
"HemeTtanmbl"»

28 KontponbHas padora mo temam « MeTaymibn |
u «Hemerannbn

29 Heoprannueckue n OpraHu4eCKUe KUCIOTHI. |
Heoprannueckue u opraHu4ecKrue OCHOBAHUS
AmdoTepHbIE HEOPTAHUYECKHE U

30 OpraHU4ecKHe coenuHeHus. I enernueckas !
CBSI3b HEOPTraHUYECKUX U OPraHUYECKUX
BELIECTB
Ponp xumun B obecrieueHnn S3KOIOrHYeCKOH,

31 SHEPTeTUYECKON U MUINEBOH 0e30MaCHOCTH, 1
Pa3BUTHUH MEIULIUHBI
IIpencraBnenust 06 oOMMX HAYyYHBIX

32 NPUHLUIAX IPOMBILIJIEHHOTO MOy YE€HUS 1
BaKHEUIIINX BEILIECTB

33 Yenosek B MUpPE BELIECTB U MAaTEPUAJIOB 1

34 XHUMHUs U 300POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME







HNPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBLHOI MPOI'PAMMDBI

10 KVIACC

Kon
NPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble NpeaMETHbIE PE3yJabTATBI 0CBOCHHSI OCHOBHOH
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero 00uero odopa3oBaHust

1

Teopernueckre OCHOBBI OPraHUYECKON XUMHUH

1.1

CdopmMupoBaHHOCTh TPEACTABIEHUH O XUMHUYECKOW COCTaBIISIOIICH
€CTECTBCHHOHAYYHOM KapTHUHBI MHpA, POJM XUMHH B TIO3HAHUH
SIBJICHUA TPHUPONBL, B (DOPMHUPOBAHUU MBIIUICHUS W  KYJBTYPbI
JUYHOCTH, €€ (YHKLUMOHAJIBHOW TPaMOTHOCTH, HEOOXOAUMOM JIst
pelleHusT TPAKTUYECKUX 3aJad M OKOJOTMYeCKH OOOCHOBAHHOTO

OTHOLIEHUSI K CBOEMY 3I0POBBIO U MPUPOIHOM cpene

1.2

Bnanenue cucTeMONH XHUMHMUYECKUX 3HAHUN, KOTOpas BKJIIOYAET:
OCHOBOTIOJIAT A0 LITHE MOHSTUSA (Monekyna, BaJIEHTHOCTb,
3JIEKTPOOTPULIATESIBHOCTD, CTEMEHb OKHUCJICHHS, XUMHUYECKas CBSI3b,
MOJIb, MOJISIpHAs Macca, MOJISIPHBIA OOBEM, YTIEPOAHBIA CKEJeT,
(yHKUMOHANIbHAS ~ TpyMa,  pagdkall,  WU30Mepus,  H30MepHI,
TOMOJIOTUYECKUM  Psi, TOMOJIOTH, YTJEBOAOPOAbL, KHUCIOPOA- H
a30TCOAepIKaIINe COSOUHEeHMs, OMOJOTMYECKH AaKTUBHBIE BEIIEeCTBA
(yrneBompel, KUPBI, OEJKH), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS), TEOPUU U 3aKOHBI (Teopus
XUMUYECKOTO CTPOEHHs] OpraHmdeckux BemiectB A M. bytneposa),
3aKOHOMEPHOCTH, CHUMBOJIMUECKHIA SI3bIK XUMUHU, (PaKTONIOTHYECKHE
CBEICHHMS O CBOICTBAaxX, COCTaBe, TOJYYEHUU U O€30MacHOM
WCTIOIb30BAHUM  BAKHEUIINX HEOPraHMYECKHMX W  OPTraHUYeCKHX

BEIIECTB B OBITY U MPAKTUYECKOH e TEIbHOCTH YeJIOBEKa

13

ChopMupoBaHHOCTP yMEHHMH BBISBISATH XapaKTEPHBIE IPHU3HAKH
MOHATUN,  yCTaHAaBIMBaTb WX  B3aUMOCBs3b,  HCIOJNb30BATh
COOTBETCTBYIOLIME IOHATUS IpPU ONHMCAHUM COCTaBa, CTPOCHUS U

MPEBPALLCHUN OPTraHUYECKUX COSTUHEHUN

1.4

cOPMHUPOBAHHOCTD YMEHUN HCIOJB30BATh XUMHUYECKYIO CHUMBOJIUKY
I COCTABJIEHHS MOJIEKYJIIPHBIX M  CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoM) (OpMyJT OpPraHMYECKUX BEIIECTB W ypPaBHEHHHN
XUMHUYECKUX PeaKIIHii, H3rOTaBIUBATh MOJEIH MOJIEKYJI OPraHUIECKHX
BEIIECTB I WUTIOCTPALIMH WX XHMHYECKOrO0 M MPOCTPAHCTBEHHOTO

CTPOEHUs




L5

ChopmMupoBaHHOCTb ~ yMEHUH  YCTAaHABIMBATh  MPHUHAJICKHOCTD
HU3YYCHHBIX OPraHUYCCKUX BCIICCTB MO HUX COCTAaBYy U CTPOCHUIO K
ompenenéHHOMy kiaccy (rpymme) coequHeHHW#  (yriieBOHOPOIbI,
KUCJIOPOZ M Aa30TCOAEPIKAIHe COSIUHEHHUS, BBICOKOMOJIEKYJISIPHBIC
COGI[I/IHGHI/UI), JaBaThb UM Ha3BaHUA 10 CHUCTEMATHUECKOU

Homenknarype (IUPAC)

L5

CdopMupoBaHHOCTh YMEHUSI OMPEAENSATh BUABI XUMUYECKOW CBSI3U B

OPTaHUYECKUX COSTUHEHUSX (OJUHAPHBIE 1 KPATHBIC)

1.6

ChopMupoBaHHOCTP YMEHHUS TPHMEHSTh. TOJOXKEHUS  TEOPUH
CTpOEHHUs1 opraHudeckux semects A.M. ByTnepoBa nnst oObsicHEHUs
3aBHCHUMOCTH CBOWCTB BELIECTB OT MX COCTAaBa U CTPOCHMs, 3aKOH

COXPAaHCHUA MaCChl BEIICCTB

Yrnesoaopoabl Kucnoponconepxarue 51 a30TCOJEpIKALINE

OpPTaHUYCCKUEC COCANHECHUS. BbICOKOMOJ’IeKy.]'IﬂprIe COCIHHCHUA

2.1

ChopMupoBaHHOCTP YMEHHH MPUBOAWTH TPHUBHAJIbHBIC HA3BAHUS
OTHENbHBIX OPTaHWYECKHX BELIECTB (ITHJIEH, NPOMIJIECH, AleTHIICH,
STUJICHTJIUKOJb, TIULEPUH, (eHos, (Qopmanbaernsn, aueTaibaerin,
MypaBbUHAsl KMCJOTA, YKCyCHas KHCJIOTA, OJIEMHOBas KHCIOTA,
CTEapHHOBAsl KHUCJOTA, TJIIOKO3a, (PPYKTO3a, Kpaxmaj, LeJUIroJo3a,

TJTULVH)

22

ChopMupoBaHHOCTh yMEHHI XapaKTePHU30BaThb COCTaB, CTPOEHHE,
busnyeckrie U XUMHYECKHE CBOWCTBA TUITMYHBIX TPEACTABUTENEH
Pa3NUYHBIX KJIACCOB OPTAaHHYECKUX BEIeCTB (METaH, JTaH, DTHIIEH,
mpomnujieH, anetwieH, OyrtamueH-1,3, merwnOyraguen-1,3, Oenzon,
METAHOJI, 3TAaHOJI, 3TUJIEHIJIUKONb, TULEPUH, (EeHON, aleTaabIeru,
MypaBbHHAsE M YKCYCHAsl KHCIIOTBI, TJIFOKO3a, Kpaxmal, IeNII0I03a,

AMHHOYKCYCHast KHCJIOTA)

23

CdopMupoBaHHOCTD yMEHHS] WILTIOCTPUPOBATH TEHETHYECKYIO CBSI3b
MEXKIy  TUNUYHBIMH  MOPEACTABUTEISIMU  PA3JIUYHBIX  KJIACCOB
OPraHUYEeCKHUX BELIECTB YPABHEHUSIMHU COOTBETCTBYIOIINX XUMUYECKUX

peaKIuii C KCIOJIB30BAHUEM CTPYKTYPHBIX (hopmy

24

CdopmupoBaHHOCTH yMEHUS XapaKTepU30BaTh UCTOYHUKHU
YTJIEBOAOPOIHOTO ChIpbsi (He(Th, MPUPOAHBIN T'a3, YTOJb), CIOCOOBI UX

nepepadOoTKU U MPAKTHUECKOe MPUMEHEHHNE TIPOIYKTOB NepepadoTKu

XUMHS U KU3Hb. PacuéThl

3.1

CdopmMupoBaHHOCTb YMEHUI BJIAJETh CUCTEMO 3HAHUH 00 OCHOBHBIX

METOAaX HAYYHOTI'O IMO3HAHUSA, UCTIOJB3YEMbIX B XUMUHU IIPU U3YHUCHUU




BEIIECTB W XHUMWUYECKUX siBIeHUH (HaOsroneHue, U3MepeHue,
SKCIIEPUMEHT, MOJISJTMPOBAHHUE), UCTIOJIb30BATh CUCTEMHBIE
XUMUYECKHEe 3HAHUS Ui TMPUHSATUS PEIIeHUH B  KOHKPETHBIX

KU3HCHHBIX CUTyallUAX, CBA3aHHBIX C BEIIECCTBAMUA U UX IPUMCHCHHUEM

3.2

CdopmMupoBaHHOCTD yMEHHI COONIONATh TMPABHJIA TOJb30BAHMUS
XUMUYECKOU Tocynod W jabopaTopHbBIM OOOpPYIOBAaHUEM, a TaKXKe
npaBmia OOpaIeHus: C BeIEeCTBAMU B COOTBETCTBUH C WHCTPYKLUSIMU

11O BBINNOJIHCHUIO na6opaToprlx XUMHUYCCKUX OIIBITOB

3.3

CdopmMupoBaHHOCTb YMEHUI TUTAHUPOBATH U BBIMOJHATh XUMHYECKUN
SKCTIEPUMEHT (TMPEBpAIIEHUST OPTAaHUYECKUX BEIIECTB MPU HATPEBAHUH,
NOJTyYeHHe STUJIEHA U U3YYEeHHE ero CBOMCTB, KAYECTBEHHbIC PEaKLUN
OpraHU4YCCKUX BCIICCTB, OCHATypaluda OEeJIKOB Mnpu Harpe€BaHuu,
LBETHBIC PECAKLNU 66J'IKOB) B COOTBCTCTBHU C IMpaBUIaMHU TEXHUKU
0e30macHOCTH TNpH OOpaIleHUH C BEIECTBAMH U J1A0OpPATOPHBIM
obopynoBaHueM,; NPENCTaBIATh pe3yIbTaThl XUMHAYECKOTO
JKCIIEpUMEHTa B (OpMe 3amlHiCH ypPaBHEHHH COOTBETCTBYIOIIHMX

peakuuii U GOpMyTUPOBATEH BBIBOJBI HA OCHOBE 3THX Pe3yJIbTaTOB

3.4

CdopmMupoBaHHOCTb YMEHUI TPOBOANTD BBIYUCICHUS MO XUMHYECKUM
ypaBHeHUsIM (MacChl, 00bEMA, KOJMYECTBA UCXOJHOTO BEILIECTBA WITU
MPOAYKTa PEAKIIMHU IO U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OHOTO

U3 UCXONIHBIX BELIECTB WM MPOAYKTOB PEAKIINN)

3.5

CdopmupoBaHHOCTH YMEHUH KPUTHYECKU AHAJIU3UPOBATD
XUMUYECKYI0 WH(POPMALIMIO, TOJIYYaeMyI0 W3 Pa3HBIX HCTOYHUKOB

(cpencTBa MaccoBoii nHGOpMaruy, cetb UHTEpHET U ApyTHe)

3.6

CdopmupoBaHHOCTE yMeHHI COONIOATh MpaBWIa 3SKOJOTHYECKU
11e51eco00pPa3HOro MOBEAeHUs] B OBITY W TPYNOBOH IESATENBHOCTH B
LEeJsIX COXPAaHEHMsI CBOEro 3J0POBbSl U OKPYXKAOUIEH NPUPOIHON
Cpeabl, OCO3HABATb OMACHOCTb BO3JCHCTBHUA HA JKUBBIE OPTaHU3MBI
OHpeI[eJ'IéHHbIX OPTaHUYCCKUX BCIICCTB, ITOHHMMAA CMBICJI TMOKA3aTCIIA
MK (mpemenpHO AOMYyCTHMOW KOHIEHTPALMK), TMOSICHSATH Ha
nmpumMepax CIIOCOOBI YMCHBUICHUA W NPCAOTBPALICHUA HUX BPEAHOIO

BOSI[GI\/'ICTBI/UI Ha OPraHu3M 4YCJIOBCKaA

11 KVIACC

Kon
NMPOBEPSIEMOT0

IIpoBepsiemMble NpeaMETHbBIE PE3yJabTATEI 0CBOEGHHSI OCHOBHOH
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeaHero o6uero oopazoBaHust




pe3yJjbTaTa

1

TeopeTnyeckre OCHOBBI XUMUU

1.1

Bnanenue cucreMoil XMMHUYECKHMX 3HAaHHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONNE  TMOHATUS  (XUMHYECKHUH  SJIEMEHT,  aToM,
3JIEKTPOHHAsST 000JIOYKA aTOMA, $-, P-, d-3JIEeKTPOHHBIC OPOUTAIN ATOMOB,

HOH, MOIJICKYJId, BaJICHTHOCTb, JJICKTPOOTPHULATCIIbHOCTb, CTECIICHDb

)
OKHUCJICHUSI, XUMHYECKasi CBSI3b, MOJb, MOJSIPHASs Macca, MOJISIPHBIN
00BEM, KpUCTAJUTMYECKAs] PEIIETKa, TUIBI XUMHYECKUX pPeaKiui
(OKHCIMTEIbHO-BOCCTAHOBUTEJIbHBIE, 5K30- H  JHIOTEPMUYECKHE,
peaKkLu MOHHOTO OOMEHa), PacTBOP, JJIEKTPOJHTBI, HEIJIEKTPOIHUTHI,
3JIEKTPOJUTUYECKAs] ~TUCCOLMALNs, OKHUCIUTENb, BOCCTAHOBUTEIb,
CKOpPOCTb XMMHYECKOU peaKIny, XHMUYECKOE PABHOBECHE), TEOPUU U
3aKOHBI (TEOpUS BJIEKTPONUTHUYECKOU muccoumanmy, [lepuoamyaeckuii
3akoH J[ . MeHneneeBa, 3aKOH COXPAHEHUS] MAaCChl), 3AKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3bIK XUMUH, (PAKTOJIOTHYECKUE CBEICHUS] O CBOWCTBAX,
coCTaBe, TMONy4YeHHMH W O€30MacHOM HCIOJMB30BAHUM BAKHEHIINX

HCOPraHn4YeCKux BECIICCTB B 6bITy u HpaKTquCKOﬁ JACATCIIBHOCTHU

YECJIOBCKaA

1.2

ChopMupoBaHHOCT YMEHUH BBIBISITH XapakTepHbIE TNPHU3HAKH U
B3aUMOCBSI3b HM3YYE€HHBIX IOHSTHUH, NPUMEHATH COOTBETCTBYIOLIUE
MOHATUSA MPU ONHCAHUM CTPOEHUST U CBOHCTB HEOPTraHUYECKHX
BELIECTB W MX IMPEBPALICHUH, BBIABIATb B3aMMOCBSI3b XUMHUYECKUX
3HAHUU c MOHATUSIMH 51 MPENCTABICHUSIMU OPyrux

€CTCCTBEHHOHAYYHBIX MMPEAMCTOB

1.3

Branenue OCHOBHBIMH METOAAMHM HAy4YHOTO TIO3HAHUS BEINECTB H
XUMUYECKUX siBieHMN (HaOMoneHue, W3MepeHHe, SKCIEPUMEHT,

MOJICJTUPOBAHUE)

1.4

CdopMupoBaHHOCTb YMEHHI OMNPEAENATh BaJCHTHOCTh WM CTENCHb
OKHUCJIEHUSI XHUMHUYECKUX OJJIEMEHTOB B COCAMHEHUSX Pa3JIUYHOIO
cocTaBa, BHI  XUMHUYECKOW  CBsi3M  (KOBaJieHTHAs,  HOHHAs,
MeTaJUINYeCKasi, BOAOPOAHAsA) B COCAMHEHUSX, THUIT KPUCTAIUTMYECKON
PeIéTKH KOHKPETHOTO BelecTBa (ATOMHAs, MOJIEKYJISIpHAsi, WOHHAs,

MeTaJTHIecKast)

L5

ChopMupoBaHHOCTE YMEHUH OMpPENENSTh XapakTep CpPenbl B BOIHBIX

PacTBOpax HEOPTraHUYECKUX COCIMHEHUI

1.6

ChopMupoBaHHOCTP ~ YMEHHsSI  KJIACCH(PUIMPOBATD  XMUMHUYECKHE
peaKkIuy MO Pa3IMYHBIM MPU3HAKAM (YHCITy M COCTaBy PEarvpyrOIIuX

BEIIECTB, TemIOBOMY J((eKTy peakiud, HU3MEHEHUIO CTeneHel




OKHCJICHUA JJICMCHTOB, O6paTI/IMOCTI/I pe€akuuu, Y4acTUuro

KaTajanu3aTopa)

1.7

ChopMupoBaHHOCTP YMEHHI  COCTABISITH YPaBHEHHMS  PEaKIHN
Pa3sMIUYHBIX THUIOB, MOJHBIE WU COKPAIEHHBIE YPABHEHUS peaKLUi
HMOHHOTO OOMEHA, YUHUTBIBASI yCIOBHSI, IPH KOTOPBIX 3TU PEAKIIMH UAYT

J0 KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUN MPOBOIUTH PEAKIINH, MOATBEPIKIAIOLINE
KAQueCTBEHHBII1  COCTAB  PA3JIMUYHBIX HEOPraHUYECKUX  BELIECTB,
pPacro3HaBaTb OMNBITHBIM MYyTEM HOHBI, MPUCYTCTBYIOIIME B BOAHBIX

pacTBOpax HEOPTraHUYECKHUX BEIIECTB

1.9

CdopmMupoBaHHOCTb YMEHHI PACKPBIBATH CYIIHOCTh OKHUCIHTEIBHO-
BOCCTAaHOBUTEJbHBIX peakuuii MOCPEACTBOM COCTaBJIEHUS

3JIEKTPOHHOTO DallaHCa STHX PeaKIuii

1.10

CdopmupoBaHHOCTb yMeHHI OOBSCHATH 3aBUCUMOCTb CKOPOCTH

XUMHUECKOH PEeaKLHH OT Pa3IMuHbIX (PakTOpoB

1.11

ChopmupoBaHHOCT yMEHHH  OOBACHATH  XapakTep CMEMIEHUs
XUMUYECKOTO PABHOBECUS B 3aBUCUMOCTU OT BHEIIHErO BO3JCUCTBHS

(mpunnun Jle [larense)

OO01mast 1 HeOPraHUYECKAsT XUMHUSI

2.1

CdopmupoBaHHOCTh YMEHHMIT pacKpbiBaTh cMbICH [lepuonmueckoro
3aKOHa JIN%S Menneneesa 51 JEMOHCTPHUPOBATH ero
CHUCTEMATH3UPYIOIYI0,  OOBSCHUTENBHYID M  MPOTHOCTHYECKYIO

byHKIIN

22

ChopMupoBaHHOCTE YMEHUI XapaKTEPHU30BATh JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKMX OJJeMeHTOB 1-4 mnepuonos Ilepuoanueckon
CUCTeMbl XxuMHUeCKux djeMmeHToB J[ M. MeHneneeBa, uCOONb3Yys
NOHATHUSL «S-, p-, d-3NEKTPOHHBbIE OpOUTANN», «IHEPTETUYECKHE
ypOBHW»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOICTB
XUMHUYECKUX 3JIEMEHTOB M UX COEIUHEHMH MO mepuojiaM U rpynrnam

Ilepuoguyeckont cucremMel xuMudeckux 3j1emenTos .M. Menneneesa

23

ChopMupoBaHHOCTE YMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIINE
XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKIATh  CYLIECTBOBAHHE  TI'E€HETHYECKOH  CBA3M  MEXKIY
HEOPraHMYECKUMH  BEIIeCTBAMH  C  [IOMOIIBI0  YpaBHEHHH

COOTBETCTBYHOIIUX XUMUYCCKUX peaKLII/Iﬁ

24

ChopMupoBaHHOCTP  YMEHMI  yCTAHABJIMBATH  IPHHAAJIEKHOCTD

HEOpPraHMYEeCKHUX BELIECTB IO MX COCTaBy K OMNpEeNeNEHHOMY Kjaccy




(rpynmne) coenuHeHMH (MPOCTBIC BEIECTBA — METAJUIbI U HEMETAJUIbI,

OKCHIbI, OCHOBaHUS1, KUCJIOThI, aM(pOTEPHBIE THAPOKCHU/IBI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHUH HCIIONB30BaTh XHMUYECKYE) CHMBOJIUKY
I cOCTaBlieHWsT (OPMyJl BEIIECTB M YPaBHEHMH XHUMHUYECKUX
peakumii, cucremarnyeckyro HomeHknatypy (IUPAC) u TpuBmnaibHbIe
HAa3BaHUS OTHENIbHBIX HEOPraHM4YeCKHX BellecTB (YrapHblil ras,
VIJIEKUCIIBIM ra3, aMMHaK, raméHas HW3BeCTb, Heraui€Hass HU3BECTb,

MUTBEBAS COJIA, TUPUT U APYTHE)

2.6

ChopMupoBaHHOCTE YMEHHH XapakTepu3oBaTh (OMUCHIBATH) OOIINE
XUMHUYECKUE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
NOATBEPXKIATh  CYLIECTBOBAHME  TI'E€HETHMYECKOH  CBS3M  MEXKOY
HEOPraHMYECKUMH  BEIIeCTBAMH €  [IOMOIIBI0  YpPaBHEHHH

COOTBETCTBYHOIIUX XUMUYCCKUX peaKLII/Iﬁ

2.7

CdopmMupoBaHHOCTD YMEHHIA TJIAHUPOBATH U BBITIOJNHSATH XUMUYECKUH
SKCIEPUMEHT (pa3JiokeHHe MEepOKCHAAa BOAOPOAA B MPHCYTCTBHU
KaTajnu3aTopa, OINpeNeNeHne CPebl PACTBOPOB BEIIECTB C MOMOIIBIO
YHUBEPCAIBHOTO HMHIUKATOPA, BIUSHHE pPAa3IUYHBIX (PAKTOPOB Ha
CKOPOCTb XHUMHYECKOH peaklWH, peakuud HWOHHOro oOMeHa,
Ka4eCTBEHHbBIE PEAKLIUU Ha CyJb(paT-, KapOOHAT- U XJIOPHI-AaHUOHBI, HA
KaTHUOH aMMOHUA, PCHICHUEC SKCICPHUMEHTAJBHBIX 3ada4 MO TEMaM
«Metanne» " ((HeMeTaJ'IJ'IbI») B COOTBETCTBUM C IMpPaBUJIaMH TCXHUKU
Oe3omacHOCTH TpH OOpAaIleHWH C BEIIeCTBAMH M JIaOOPaTOPHBIM
obopynoBaHueM,; MPENCTaBIATh pe3yIbTaThl XUMHYECKOTO
JKCIIepUMeHTa B (GopMe 3alUCH  YPABHEHUH COOTBETCTBYIOIIHMX

peakuuii U GOpMyTUPOBATEH BBIBOJBI HA OCHOBE 3THX Pe3YJIbTaTOB

2.8

CdopmupoBaHHOCTD yMEHHI COONMIOAATh MpaBWiIa TMOJIb30BAHUS
XUMUYECKOW TOCYyAONW W JTadopaTOpHBIM OOOpYyAOBaHUEM, a TaKKe
npaBmia oOpalieHus: ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIIHSIMU

11O BBIINNOJIHCHUTIO na6opaToprlx XUMHUYCCKUX OIIBITOB

29

ChopMupoBaHHOCTP ~ YMEHHH  XapakTepU30BaTh  XUMHYECKHE
MIPOLIECCHI, JIEXKAIIME B OCHOBE NMPOMBIIIJIEHHOTO MOJy4Y€HUsT CEpHOMU
KHCJIOTBI, aMMHaKa, a Takke CPOPMHPOBAHHOCTH MPEACTABICHUN 00
Oo0mMX HAay4YHBIX MPUHLUNAX H  HKOJIOTHYECKUX  IpodyieMax

XUMHUYICCKOro nNpou3BoACTBA

XUMHS U KU3Hb. PacuéThl

3.1

CdopmMupoBaHHOCTD TPEACTABICHUH O XUMHYECKOW COCTABISIOMIEH

eCTeCTBeHHOHay‘{HOfI KapTUHbl MHpPA, POJINU XUMHUU B TMO3HAHHUU




SBJIEHUH TpHUpPOAbl, B (POPMHUPOBAHWUH MBIIMUJICHUS M KYJBTYpBI
JUYHOCTH, €€ (YHKIMOHAJBbHOW TIPAMOTHOCTH, HEOOXOIUMOH Iyist
peLIeHNsT TPAKTUYECKUX 3a4ad W SKOJOTUYECKH OOOCHOBaHHOTO

OTHOLLIEHUSI K CBOEMY 3I0POBBIO U MPUPOIHON cpene

3.2

CdopmupoBaHHOCTH YMEHUH KPUTHYECKU AHAJIU3UPOBATD
XUMUYECKYI0 WHQPOPMALIUIO, TOJNYYAEMYI0 W3 Pa3HBIX HCTOYHHUKOB

(cpencTBa MaccoBOlf KOMMYHHKALUH, CeTh MIHTEpHET U ApyTHe)

3.3

CdopmupoBaHHOCTE yMeHHI COONMIOMATh TIPABHIA SKOJOTHYECKU
1es1eco00pa3HOro MoBeNeHUs] B OBITY M TPYIAOBOH NEATENLHOCTH B
LEsIX COXPAaHEHMs] CBOETrO 3I0pPOBb MU OKPYKAIOIIEH NPUPOIHON

cpenbl

3.4

Oco3HaBaTh OMACHOCTb BO3JCUCTBUSI HA JKUBBIE OPraHU3MBbI
ONpeAeIEHHbIX BEIIECTB, MOHUMAas cMbIca nokasatens [IJK, noscHaTh
Ha TPUMEPAX CIOCOObI YMEHBINCHUS U MPEAOTBPAIIEHUS UX BPEIHOIO

BOSI[GI\/'ICTBI/UI Ha OPraHu3M 4YCJIOBCKaA

3.5

CdopmupoBaHHOCTH YMEHUH MPOBOJIUTH BBIYUCIICHUSA c
HCTIOJIb30BAHUEM TOHSITHUS «MAacCOBasi JOJsI BEIECTBA B PacTBOPEY,
OOBEMHBIX OTHOIIEGHUI Ta30B IMPH XUMHUYECKUX PEAKLHUAX, MAaCChI
BellecTBa MM 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce win OOBEMY OJHOTO M3 Y4YaCTBYIOIIMX B PEAKIMH BEMIECTB,
TerIoBoro 3dexra peakuuu Ha OCHOBE 3aKOHOB COXPAHEHUS] MAaCCHI

BCILICCTB, MPEBPALLICHUA U COXPAHCHUA SHEPTUU




HHPOBEPAEMBIE DJIEMEHTBI COIEP/ KAHUA

10 KVIACC

Kon

IIposepsiemMblii 3JIeMEHT COAEPKAHUSA

1

Teopernueckre OCHOBBI OPraHUYECKON XUMHUH

1.1

IIpenmer opraHnveckoil XMMHU. €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAUYCHHUE B
MOJYYECHUU HOBBIX BELIECTB M MaTepuUayioB. Teopus CTPOEHUS OPraHUYECKUX

coennHeHnit A M. BytnepoBa, €€ OCHOBHBIE TOJIOKEHHSI

1.2

CtpykTypHble (HOpPMYJBI OPraHUYECKHX BEIIEeCTB. | OMOJIOTHS, H30MEpHs.
XuMH4ecKasi CBA3b B OPraHMYECKUX COEAWHEHMSIX — OJUHAPHBIE U KpaTHbIE

cesi3u. [IpencraBnenue o kiaccuuUKauy OPraHUYeCKIX BEIIECTB

1.3

HomenknaTypa opraHu4ecKUX COCOMHEHHH (CHCTeMaTH4YecKasl) U TPUBHAJIbHbIC

Ha3BaHUS BaKHEHUIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYICCKUX BCHICCTB

Yrnesonopoasl

2.1

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUil psa. MeTaH u 3TaH — mpocTeiiune
NPEACTABUTENN QJIKAHOB. (PU3MUECKHE M XUMHUYECKHE CBOHCTBA (peakuuu

3aMEIICHUA U FOpeHI/Iﬂ), HaXOXKXACHUEC B IPUPOAE, MOJTYUHCHUE U TPUMCHCHUEC

22

AJIKeHBI: COCTaB U CTPOEHHE, NOMOJOTMYECKMM psi. DTUNEH U MPOMUJIeH —
NpOCTEHIINE TPENCTABUTENN AJKEHOB. (H3MUECKHe W XUMHUYECKHE CBOMCTBa
(peakuun THUAPUPOBAHUS, TAJOTEHUPOBAHUS, THAPATALNH, OKHCIEHUS U

HOJ'II/IMepI/ISaLII/II/I), MOJIYUYCHUE U MPUMCHCHUEC

23

Ankanuenel: Oytamuen-1,3 u wermnOyTtaaueH-1,3: cTpoeHue, BaKHEHIIHeE
XUMHYECKUE CBOMCTBA (peakuus rmonumepusanun). Ilonyuerne CHHTETHYECKOTO

Kay4dyKa U PEe3UHBI

24

AJIKUHBI. COCTaB U OCOOEHHOCTU CTPOEHHSI, TOMOJIOTHYECKUN Psii. ALIETHIIEH —
NPOCTEHIINY TIPENCTAaBUTENb aJKHHOB. COCTaB, CTpOeHHe, (Qu3nueckue u
XUMHYECKHE CBOWCTBA (PEeaKLUU MMIPUPOBAHUS, TAJOrC€HUPOBAHUS, THAPATALINY,

TOPEHUs), OJy4YeHHEe 1 IPUMEHEHHUE

25

Apensl. beHszon: cocraB, cTpoeHue, (U3MUECKHE W XHUMHYECKHE CBOHCTBA
(peakiuy raJoreHupOBaHHUs U HUTPOBAHMS), IOJy4YeHUE U puMeHeHue. Tomyou:
COCTaB, CTpoeHue, (u3Mveckre U XUMHYECKHE CBOWCTBAa  (peakuuu
TaJIOTCHUPOBAHUSI M HUTPOBAHMS), TMOJNyYEHHE U MpUMeHeHHe. TOKCHYHOCTH
apeHoB. I'eHeTnueckas CBSA3b MeEXAY YIVIEBOAOPOAAMH, NMPUHAAJIEKALIUMU K

pa3JIMYHBIM Kj1acCaM

2.6

[IpuponHbie UCTOYHUKH YIiIeBONOponoB. [IpuponHEeIii ra3 u MonyTHbIE HePTIHBIE




ra3el. Hedtp u eé mpoucxoxaenne. Criocobbl mepepaboTku HE(PTH: MEPEroHKa,
KPEKUHT (TePMHYECKUH, KaTanuTudeckuil), muponus. IlpomykTel mepepaboTku
He(bTH, UX MPUMEHEHHEe B MPOMBILULICHHOCTH U B Obity. KameHHBIH yromab u

MPOAYKTHI €ro nepepadoTKu

Kucnopozacoaepkaiue opraHuueckie COeJUHEHUs

3.1

[IpenenbHbie OJHOATOMHBIE CIIUPTHI. METAHON U 3TAHOJ. CTPOEHUE, (PU3HUECKUE
A XUMHAYECKHeE cBOiicTBa  (peakuuu C AKTUBHBIMHU MeTaJlJIAMU,
raJIoreHOBOJIOPONIaMHY, TOPEHHE), MpUMEHeHHe. BOMOpOIaHBIE CBS3U MEXKITY
MOJIEKyJlaMH cnupTOB. JlefiCTBHUE METaHOJa M 3TAaHOJAa HAa OPraHU3M 4YeJIOBEeKa.
MHOroaToOMHbIE CITUPTHI. ITUJICHTJIMKOJb U TIULEPUH. CTPOSHHE, (PU3NIECKUE U
XUMUYECKHEe CBOHCTBA  (B3aUMOJEHCTBHE CO  MIEJIOYHBIMH  METaJIIAMHU,
KaueCTBeHHAsl Peakiusi Ha MHOTOATOMHbBIE CIUPTHI). JleCTBHE Ha OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/Ie rIIMLOEPHUHA U STUJICHT JIMKOJIA

3.2

@eHON.  CTpOEHHE MOJEKYJbl, (HU3MYECKHe U XUMHYECKHE CBOMCTBA.

Tokcnunocts peHona. [lpumenerne gpeHomna

33

AJ'IbI[eFI/II[bI U KETOHBI. CDOpMaJ'IbI[eFI/II[, aneTajbacru. CTpoOCHUEC, (I)I/ISI/ILIGCKI/IG u
XUMHUYECKHE CBOMCTBA (peaKLII/II/I OKHCJICHHA M BOCCTAHOBJICHUs, KaYC€CTBCHHBIC

peakIuu), MoNyuYeHne U MPUMEHEHHUE

34

OnHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHCIOTHL.. MypaBbHHAsE U YKCYCHas
KHCJIOTBI: CTPOCHHE, (Ppr3nUuecKue u XMMUYIECKIe CBOMCTBA (CBOICTBA, o0Imme st
KJlacca KHUCJIOT, peakuus STepupuKaluu), TOJyYeHHEe U MPUMEHEHHE.
CTeapI/IHOBaﬂ " OJICMHOBAasA KHCJIOTBI KaK NPCACTABUTCIIN BBICIIHX Kap6OHOBbIX

KHUCJIOT. MblTa KaK COJIM BBICIITHX Kap6OHOBbIX KHUCJIOT, UX MOIOILICC I[efICTBPIe

3.5

CrnoxHble 3QUpPbl KaK MPOU3BOAHbIE KapOOHOBBIX KHCIOT. | MIPONH3 CIOXKHBIX
s¢upos. XKupel. I'maponus xupos. IIpumeHenune xupos. buomorndeckas podb

JKUPOB

3.6

YrneBoapl: COCTaB, KiIacCU(pUKALUS yIIeBOAOB (MOHO-, OH- U IOJUCAXAPUIBI).
I'moko3a — mpocTedmmii MOHOCaxXapHa: OCOOEHHOCTH CTPOEHHSI MOJIEKYJIbI,
dusnyeckne U XUMHUECKUE CBOICTBa (B3anmopelicTue ¢ ruapokcuaom menu(1l),
OKHCIICHHMEe aMMHAuHbIM pacTBOpoM okcupa cepedpa(l), BoccraHoBieHUE,
OpO’keHHEe TIIOKO3bI), HAXOXIEHHE B MPUPOZAE, NMPUMEHEHHUE, OUOIOrHYecKast
posb. @orocuHTe3. PPyKTO3a KAk U30MEpP IIHOKO3bl. Kpaxman u Lesutoio3a Kak
npuponnsle monuMepbl. CTpoeHHe KpaxMana W IeJUTroJIo3bl. Pu3mueckue u

XUMHYECKHE CBOMCTBA Kpaxmasa (THAPOJIH3, KaueCTBEHHAs PEaKIHsl C HOIOM)

AzoTconeprkaliue OpraHu4eckue CoeIMHEeHUs]

4.1

AMUHOKHCIIOTEI Kak aM(OTepHble OpraHUYecKue coenuHeHws. Pu3uueckue u

XUMUYECKHEe CBOWCTBA aMUHOKHCJIOT (Ha mpuMmepe rimnuHa). buomormyeckoe




3HAQUYCHUEC aMHUHOKHCIIOT. HGHTI/II[bI

42

benku kak mnpuUpONHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. IlepBuuHas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OenkoB. XHWMHYECKHE CBOWMCTBA OENKOB:

TUIPOJIN3, IeHATYPallUsl, KAYeCTBEHHbIE Peakny Ha OeKu

BricokOMOnexynsipHbIE COEANHEHUS

5.1

OcCHOBHbIE TOHATUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEIUHEHUNH: MOHOMeEp,
MIOJINMED, CTPYKTYPHOE 3BEHO, CTENEeHb MOJUMEPU3ALNU, CPEHAS MOJEKYJIIpHast
Macca. OCHOBHbIE METOJbl CHHTE3a2 BBICOKOMOJIEKYJPHBIX COEAUHEHUH —

NOJIMMEPHU3aLUA U TOJTUKOHACHCAUA

52

OKCHepUMeHTajlbHble METOJAbl H3y4eHHs BeleCTB U MX [peBpalleHuil:
O3HAaKOMJIEHHE ¢ 00pa3liaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,

Kay4yKOB. HonyquI/Ie CUHTCTUYICCKOI'O KayuyKa U pE3UHbI

11 KVIACC

Kon

IIposepsiemMblii 3JIeMEHT COAEPKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUH

1.1

XuMUUeCKUH 3eMeHT. ATOM. SIIpo aroma, M30TOMBL DJIEKTPOHHAst 00OIOUKA.
DHepreTuyecKrue YPOBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d-3JIEMEHTHI.
OcobeHHOCTH pacHpeneneHus 3JeKTPOHOB MO OpOUTANISIM B aTOMaxX 3JEMEHTOB

NEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAS KOHPUTYPALIUsl aTOMOB

1.2

Ilepuoanueckuii 3akoH u Ilepuoguyeckas cucrema XUMU4eckux saeMeHTos ..
Menneneera. CBsi3b NepUOAMYECKOTO 3akoHa u Ilepuoaunueckoil cucTembl
xumuueckux saemeHToB [ M. MeHneneesa ¢ COBPEMEHHON TE€OpHUEN CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHHUs CBOWCTB XHMMHMYECKHUX DJJEMEHTOB U
0o0pa3yeMbIX MMM MPOCTBIX M CIOXHBIX BEIIECTB IO TPYIIaM M TEPHOAAM.

3HaueHue NepruoIMYECKOro 3aK0Ha B pa3BUTUU HAYKHU

13

Ctpoenue BemecTBa. XUMHYECKass CBs3b. BuAbl XUMHUYECKOW CBSI3H
(koBajieHTHAs HEMOJISIpHAsE W TIOJSIpHAs, HWOHHAs, MeTajindeckas). FoHBI
KaTUOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHONW XUMHYECKOH CBS3U

(oOMeHHBIN 1 TOHOPHO-aKLENTOPHBIH). BomoponHas cBs3b

1.4

BanentHocTh. DneKTpoOTpULATENBHOCTE. CTENEeHb OKUCIEHUS

L5

BemecTa MOJIEKYJIAPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHUs. 3aKOH MOCTOSHCTBA
COCTaBa BeLeCTBA. TUMbl KPUCTANIMYECKUX PEIIETOK. 3aBHCUMOCTH CBOICTBA
BELIECTB OT TUNIA KpUCTaindyeckod pemérku. IloHsatue o AuMCIEpCHBIX

cucremax. VICTUHHBIE B KOJUIOUAHBIE PACTBOPHL MaccoBas J0JIs1 BCIIECTBA B




pacTtBope

1.6

Knaccupukauus HeopraHnueckux coeqnHeHnii. HoMeHkaTypa HeopraHuuecKnux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kimaccupukanms ~— XMMHYECKMX — peakUuidi B
HEOPraHU4YeCKON U OpPraHUYeCKOM XMMMM. 3aKOH COXpPAHEHUS MacChl BELIECTB,

3aKOH COXPAHCHUSA U NPEBPALICHNA SHEPTHUU ITPU XUMUYCCKUX PEAKIUAX

1.8

CKopocTh peakimy, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

Obparumble peakuuu. XuMHYeCKoe paBHOBecHe. MPakTOphI, BIMAIOLINE HA

coctossHue xuMmudeckoro pasHosecus. [Ipunnun Jle Ilatense

1.10

Onektponutuueckas nuccoumanus. CunbHble U crnabeie ajektpoiutsl. Cpena
BOJHBIX PAaCTBOPOB BCUICCTB. KUCJIAA, HeﬁTpaJ’[bHafI, meJIouHast. PeaKLII/II/I HNOHHOI'O

o0MeHa

1.11

OKUCIUTENBHO-BOCCTAHOBUTEIBHEIE peakuun

Heoprannueckas xumus

2.1

Hewmerannbl Ilonoxkenne Hemerannos B Ilepuonudeckoil cucteMe XUMHUYECKUX
snemeHToB JI.U. MenneneeBa U OCOOEHHOCTH CTPOEHHsI aTOMOB. Du3myeckue
CBOHCTBa HEMETAJUIOB. AJIJIOTPONHUS HEMETAIJIOB (HA IpUMepe KUCIOPOa, Cephl,

docdopa u yriepona)

22

XUMHUYEeCKUE CBOWCTBA BAKHEHIIMX HEMETAJIOB (TaJIOTeHOB, Cepbl, a30Ta,
dochopa, yrmepoga W KpeMHUs) W UX  COEAMHEHHWH  (OKCHIOB,
KHUCJIOPOJICONEPSKALINX  KHUCIIOT, BOJOPONHBIX coeauHeHwil). I[lpumenenue

BAKHEUIIINX HEMETAJJIOB U UX COEIMHEHUN

23

Merannbl. Ilonoxenue MerannoB B Ilepuogudeckoil cucteMe XUMHYECKHX
snemeHToB JI. Y. MenneneeBa. OCOOCHHOCTH CTPOSHHSI JIEKTPOHHBIX 00OIOUEK
aTroMoB MeTajuioB. O6mue pusnueckue cpoiicrsa MetawioB. CIiaBbl METAJLIOB.

DNEeKTPOXUMHUYECKUN psil HANIPSKEHUH METaJIOB

2.4

XUMHUYECKHUE CBOWCTBA BAKHEHINNX METAUIOB (HATpUM, Kajui, KaJlbLUH,
MarHWii, aJTIOMUHHNA, ITUHK, XPOM, JKeJe30, MeAb) U ux coeauHeHwit. OOiue

crocoObI Moy4YeHus1 MeTauoB. [IpuMeHeHne MeTauioB B ObITY U TEXHUKE

2.5

I'eneTudeckas CBsI3b HEOPraHNMYCCKUX BCLICCTB, MMPHUHAJICKAIIUX K Pa3JIMYHbIM

KJ1acCaM

XUMHS U KU3HDb

3.1

Ponp xumum B oOecriedeHUHM 3KOJNIOTMYECKOHW, SHEPreTHYECKOH W IMUIIEBOU
0e30macHOCTH, pPa3BUTUN MeAWLUHBI. [IOHSATHE O HAY4YHBIX METOAAX MO3HAHUS

BEIIECTB U XUMHNYCCKUX peaKLII/Iﬁ

3.2

[IpencraBnenust 06 OOIMMX HAYYHBIX MPHUHLUIAX MPOMBIIIICHHOTO MOJNYYESHHS




BAXHEHIINX BeulecTB. YUenoBek B MHUpE BEIIECTB U MATEPUANIOB. BAKHEWIINE
CTPOMTENbHbIE MaTepUalbl, KOHCTPYKLHOHHBIE MaTe€pHaibl, KPACKH, CTEKJIO,
KepaMuKa, MaTepuajbl AJs 3JEKTPOHUKH, HAHOMATE€pUAJbl, OPraHUYECKHE H

MUHEpaJIbHBIC YI0OpEHUs

3.3

XuMHUsT W 3I0pPOBbE UEJIOBEKA: IPaBWJIa HCIOJIb30BAHUSL JIEKAPCTBEHHBIX
Mpernaparos, MpaBmia 0e30MacHOTO UCTIOBb30BAHUS MTPEnapaToB ObITOBON XUMUHU

B [IOBCEIHEBHON JKU3HHU




YUYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O TPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IS YYEHUKA

JIOTIOJTHUTENIbHBIE UCTOYHUKN UH(OPMALINH;
1. Pymutuc I'.E., ®enpaman @.I". Xumus. OCHOBBI 00IIEH XUMUH. YUEOHUK IS

11 xmacca. bazoBslii ypoBeHb. M: [IpocsenieHue

METOANYECKUE MATEPHUAJIBI UISA YUUTEJIA
1. Pymsurtuc I'.E., ®enpaman @.I°. Xumust. OCHOBBI 00IIEH XUMHUU. YUECOHUK JUTS
11 knacca. bazoBsiit ypoens. M: ITpocBemienue

2. Papeuxuit A.M. u np. Anpakrnueckuii Marepuan no xumuun 10-11 k.- M:
IIpocselenue.

3. Ho6potun [ .1O., Cractura M.I". Xumus. 11 knacc. KontponbHbie paOboThI B
HOBOM (popMmare. YueOHoe nocodue.-MockBa: «AnTemiekT-LieHTp»

4. Psoo M.A. COOpHUK 3a/1a4 W yIpaXHEHUH 1o XuMuu: 11 Ki1acce : K y4eOHUKY
I".E.Pym3utnca, ©.I". ®enpamana «Xumust: 11knacen/M.A.Ps6oB. — M. :
H3parenbeTBO «OK3aMeER»

5. 'abpuensa O.C., Bockoboiinnkosa H.I1., SSmykoBa A.B. HactonpHas kHura
yuntens. Xumus. 10 knace.-M.:JIpoda, 2002.-416¢.

6. 'abpuensn O.C. HacronbHas kaura yuutens. Xumus. 11 kmace. B 2-x

qactsx.-M.: [Ipoga, 2006



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

1. Manyiinos A. B., Poqnonos B. H.. OcHoBbl xumun. UHTEpHET-yUEOHUK.
Hoctyn no cebuike: http://www.hemi.nsu.ru/

2. Mumiennna JI.H. HEOPT'AHUUECKAS XUMUS. YuebHo-MeToanIeCKHit
KOMIUIEKC. J0CTyM MO CCBUIKE:
http://1do.tsu.ru/schools/chem/data/res/neorg/uchpos/

3. ®UIIN noctyn no cewiike http://fipi.tu

4. bubnmnoreka xumuaeckoro ¢gakynprera MI'Y. JlocTym no cChike:

http://www.chem.msu.ru/rus/elibrary/






