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HOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1O XWUMUM Ha YPOBHE CPEAHEro o0mero oOpa3oBaHus
pazpaboraHa Ha OCHOBe deaepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O0
oOpazoBannu B Poccuiickoii denepaummy», TpeOOBaHUI K pe3yibTaTaM OCBOCHUS
(denepanbHoil  00pa30BaTEILHON MPOTPaMMBI  CPEAHEr0 00IIero 00pa3OBaAHUS
(®OIT  COO), mnpencraBaeHHbIX B DenepalbHOM  FOCYJAPCTBEHHOM
oOpazoBarenbHoM ctangapre COO, ¢ yuyérom KoHuennuu mnpenoaaBaHus
y4eOHOro mpeaMera «XuMHs» B 00pa3oBaTeNIbHbIX OpraHu3auusx Poccuiickoi
denepauny, peanu3yOIMMX OCHOBHBIE 00pa30BaTENIbHbIE OPOrPaMMBL, W
OCHOBHBIX TIOJIOKEHMH «CTparerud pa3BUTHS BOCIHTaHUS B PocchiicKoi
Oenepaumn Ha nepuoa a0 2025 roma» (Pacnopsbxenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3pabOTKE MPOrpaMMbl MO XUMHUM, K ONPEACTCHUIO
oOuieii cTparerui 00y4YeHUs, BOCIMTAHUS M PA3BUTHS OOYUAIOIMIMXCS CPEACTBAMU
yaeOHoro npeameta «Xumus» st 10—11 kiaccoB Ha 0a30BOM yPOBHE COCTABUIIA
KoHuentyanbHele nojoxkeHuss OI'OC COO o B3auMOOOYCIOBIEHHOCTH LENCH,
coepKaHus, PE3yJbTaToB OOy4YeHUs] W TPEeOOBaHW K YPOBHIO MOJITOTOBKH
BbIITY CKHAKOB.

XUMUYECKOE oOpa3oBaHue, NOJTy4aeMoe BbIMYCKHUKAMH
00meo0pa3oBaTeAbHON  OpraHu3alvK, SBJISETCS HEOThEMJIEMOW YaCThlO WX
oOpasoBaHHOCTH. OHO CHOYXUT 3aBEPLIAKOLIMM  3TAllOM  peanu3anud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIKOYEBBIX LEHHOCTEH, MNPUCYIIAX
LEJIOCTHOW CHCTEME XMMHYECKOro 0oOpa3oBaHMs. OTHM LEHHOCTH KacarTCs
NO3HAHMS 3aKOHOB MPUPOABLI, (POPMHUPOBAHKS MUPOBO33PEHUS U OOLICH KYJIbTYPHI
YeJIOBEKA, A TaKXKE SKOJOTMYECKHM OOOCHOBAHHOIO OTHOILICHUS K CBOEMY
3I0POBBIO M TOPUPONHON cpene. Peanu3yercs XuMuueckoe 0O0pa3oBaHHE
0o0y4YarouMxcsi Ha YPOBHE CPEHEro 001ero o0pa3oBaHus CPeACTBAMH YUEOHOTO
npeaMeTa «XuMus», COACPKAHME M TOCTPOEHHE KOTOPOTO OMpPENCICHBl B
nporpaMMe Mo XUMHM C Y4ETOM CHEHM(PUKKA HAYKHM XWUMUHU, €€ 3HAUCHUS B
NO3HAHWH TMPUPOJBI U B MATEPUATBHON KM3HU OOLIECTBA, & TAKXKE C YYETOM
o0mMX [eneil W NPHHLMIOB, XaPAKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI CpeaHero o0mero odpa3zoBanus B Poccuiickoit denepanun.

XUMUsL KaK 3JEMEHT CUCTEMBl €CTECTBEHHBIX HAyK WMIPAcT OCOOYIO POib B
COBPEMEHHOW IMBWIIM3ALMH, B CO3IaHWU HOBOHM 0a3bl MAaTEpHAIbHON KyJIBTYPBI.
Ona BHOCHUT CBOH BKIaJ B (JOPMUPOBAHME PALMOHAILHOTO HAYYHOT'O MBILUICHUS,
B CO3/IaHUE LEIOCTHOTO MPEACTABICHUS 00 OKPY>KAKOIIEM MHUPE KaK O €IUHCTBE
OPUPOJBI M YENIOBEKA, KOTOpoe (POpMHUpYETCS B XMMHM HA OCHOBE MOHUMAaHMS
BEUICCTBEHHOIO COCTABA OKPY>KAKOIIETO MHUpPA, OCO3HAHWS B3aMMOCBS3H MEXKIY
CTPOEHHMEM BEILLECTB, X CBOMCTBAMH U BO3MOKHBIMH OOJIACTAMHU MPUMEHEHUSI.



TecHO B3aUMOJEHCTBYS C APYTMMH €CTECTBEHHBIMHA HAyKAMH, XUMUs CTana
HEOTHEMJIEMOH YaCThEO MUPOBOM KYJIBTYPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TPyJda W KU3HU KKAOro ujaeHa oOmecTBa. COBpEMEHHAash XMMHS KaK Hayka
CO3MJATEIbHAS, KAaK HAayKa BBICOKMX TEXHOJIOTWI HAalpaBiIcHA HAa PELICHUE
rO0ANbHBIX  MPOOJIEM YCTOWYMBOTO PA3BUTHs YEJIOBEYECTBA — CBHIPHEBOMA,
SHEPreTUUECKOH, MUIIEBOM, SKOIOTMYECKOH 0€30MaCHOCTH U OXPAHBI 310POBBSI.

B coorBerctBUM ¢ OOHMMH LENSIMW W MPUHLMIIAMHA CPEAHETO OOIIEro
oOpazoBanus coaepkanue npeameta «Xumus» (10—-11 knaccsl, 6a30BbIi ypOBEHB
W3YYEHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIBTYPHYIO MOATOTOBKY
oOyvaromuxcs, HEOOXOJUMYK) WM JJsi  BbIpAa0OTKH  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCICIIHOTO BKJIKYECHHS B JKA3Hb COLMYMA, MPOJOJDKEHUS
00pa3oBaHMsl B PA3JIMYHBIX 00JACTSIX, HE CBSI3AHHBIX HEMOCPEACTBEHHO ¢ XUMHUCH.

CocTaBIOIIMMU  MIPEAMETa  «XUMUSD»  SABISAIOTCS  0a30BBIE  KYyPChl —
«Oprannueckas xuMus» W «OOmas W HEOPraHWYeCKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COACPXaHMsS KOTOPBIX SBIISIFOTCS OCHOBBI 0A30BOM HAYKH: CHCTEMA
3HAHWHA MO HEOPraHWYEeCKOW XMMHH (C BKIIFOUEHUEM 3HAHWI M3 OOLICH XUMUM) U
OpraHu4yeckon XuMuu. GOpMUPOBAHME JAHHONW CHUCTEMBI 3HAHWW MPU U3YYEHUU
npeaMera 00€CHEeYMBACT BO3MOKHOCTh PACCMOTPEHMS BCEr0  MHOTr00Opasus
BELIECTB HA OCHOBE OOLINX MOHSTHIA, 3aKOHOB M TEOPUNA XUMHUH.

Crpyktypa coaepkaHusi KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOPraHWYECKass XUMUs» C(POPMUPOBAHA B NPOrpaMME MO XWMHUU HA OCHOBE
CUCTEMHOTO TOAXOAa K M3YyYEHUI0 Y4YeOHOro Marepuana W 0O0yCIOBJIIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  Pa3BUTHEM  3HAHWH HA  ONPEACIIEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpPraHMYeCKOH XHMHH BEIIECCTBA
paccMaTpUBAIOTCS Ha YPOBHE KIACCUYECKOW TEOPUU CTPOCHHSI OPraHU4eCKHX
COCIMHEHMI, a TaKKe Ha YPOBHE CTCPEOXUMHUYECKMX M  DBJICKTPOHHBIX
OPEICTABICHUA O CTpOocHMM BenlecTB. CBeAcHHs 00 HM3y4acMbIX B Kypce
BEUIECTBAX JAKOTCS B PA3BUTHH — OT YIJIEBOJOPOAOB 0 CIOXHBIX OMOJIIOTHUYECKA
AKTUBHBIX COCIMHEHUH. B Kypce OpraHMYecKOil XMMHM TMOJIYYarOT PA3BUTHE
c(hOpMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIEro 0Opa3oBaHUs NMEPBOHAYATLHBIC
NPEJICTABICHUS 0 XUMHAYECKOH CBSI3U, KIACCH(PUKALIMOHHBIX MPU3HAKAX BEILECTB,
3aBHCUMOCTH CBOMCTB BEHIECTB OT UX CTPOEHUS, O XUMUUYECCKOW PEAKIIUH.

[Ton HOBBIM YIJIOM 3peHUst B NpeaMeTe «XuMmus» 0a30BOr0 YpPOBHs
pacCMaTpPUBAETCS M3YYEHHBI HA YPOBHE OCHOBHOIO 00mIero o0pa3oBaHUs
TCOPETUYECKUI MaTepuan M (PAKTONOTMYECKHE CBEIACHHMS O BEIIECTBAX W
XUMHYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas U HEOpraHuyeckas
XUMHS» OOyYarolMMCs MPEAOCTABISAETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
NEPUOAMYECKOTO 3aKOHA € OOLICTEOPETUYECKUX W METOJIOJIOTUUECKUX TMO3ULIH,



ryOXKe TMOHSATh MCTOPUYECKOE W3MEHECHWE (PYHKIMA 3TOr0 3akoHa — OT
o0oOmaroniel 10 OOBACHSIOWEN U MPOTHO3ZUPYIOLICH.

Envnas cucrema 3HaHUNA O BOKHEHWIIMX BELIECTBAX, UX COCTABE, CTPOCHUM,
CBOMCTBAX W MPUMEHCHHM, & TAKXKE O XMMHYECCKHX PEAKUUSAX, X CYILIHOCTH W
3aKOHOMEPHOCTAX MpOTEeKaHus aonosHsercs B Kypcax 10 m 11 kiaccos
AJIEMEHTAMHU COAEPKaHUS, WMMEIOMUMHU KYJIbTYPOJOTUYECKUH W TPHUKIIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBS3M XUMHUH C
APYTUMH HAyKaMW, PACKPBIBAIOT €€ POJb B MO3HABATEIBHONH M MPAKTUYECKOHN
JESATEIbHOCTA YETIOBEKA, CHOCOOCTBYIOT BOCHHUTAHWUIO YBAKCHHS K TPOLECCY
TBOPYECTBA B OOJIACTU TEOPUW W MPAKTUUYCCKUX MPUTIOKEHUN XMUMHH, TTOMOTAFOT
BBINTYCKHUKY OPWUEHTHUPOBAaTbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH MHPOPMALUIO U
OPUMEHATH €€ Ui TONOJHEHWsS 3HAHWMA, PEIIEHWS WHTEUIEKTYAIbHBIX |
AKCIEPUMEHTAJIBHBIX MCCIEA0BATEIBCKUX 3a1a4. B nenoM conepxkanue yueOHOro
npeaMera  «XUMHS»  JAHHOTO  YPOBHS  M3YYECHHMsT OPUEHTUPOBAHO  Ha
(opmupoBaHue y OOYyYAOIIMXCS MHPOBO33PEHUYECCKOH OCHOBBI Uil TMOHWUMAaHHS
¢unocopcknx MACH, TAKMX KaK: MATCpUAIbHOE €JIMHCTBO HEOPraHUYECKOTO H
OPraHUYECKOTO MHUpa, OOYCIOBJICHHOCTh CBOHCTB BEIIECTB MX COCTABOM W
CTPOCHHMEM, TO3HABAEMOCTh NPHUPOIHBIX SBICHHNA NYTEM DHKCOEPUMEHTA W
pPELICHUS TPOTUBOPEYM MEXIYy HOBBIMM (DakTaMM M TEOPETUUYECKUMHU
IPEINOCHUIKAMH, OCO3HAHUE POJIA XUMHUH B PELICHUHU SKOJIOTMYECKUX MPOOJeM, a
TaKKe MPoOJEM COEPEKEHUS FHEPIETUUECKUX PECYPCOB, CHIPhS, CO3IaHUSI HOBBIX
TEXHOJIOTUI W MaTEPHAJIOB.

B nmnnane pemieHus 3ama4  BOCHUTAHMS, Pa3BUTUS W COLMAIIM3ALNAA
00yvaromuxcsl MPUHATBIE MPOrPaMMON MO XMMHH TMOAXOAbl K ONPEACICHHIO
COJNEP)KaHUSI M TOCTPOCHUs TMpPEAMETa MPEAYyCMaTpPUBAOT  (POPMHUPOBAHME
YHUBEPCATBHBIX YYEOHBIX JACHCTBHIA, uMerommMX O0a30BOE 3HAYCHHE IS
PA3IAYHBIX BHJOB JACIATEIBHOCTH. pEIICHUS MpPoOJaEM, TMOWCKA, aHauu3a |
00paboTKn MHpOPMALUH, HEOOXOAUMBIX ISl TPHOOPETEHMS OIbITA MPAKTAYECKOM
U UCCIIECIOBATENIbCKON NEATEIBHOCTH, 3aHUMAIOUICH BaKHOE MECTO B MO3HAHWHU
XUMUH.

B npakTtvke npenopaBaHus XMMHHA KakK HAa YPOBHE OCHOBHOTO oOWIEro
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHETO OOUIEr0 00pa30BaHUs, TPU OMPEACTICHUN
COJICPKATENIBHON XapPAKTEPUCTUKM LENICH WM3YyYEHUs MPEAMETAa HaNpaBJICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAJMIIMOHHO MPU3HAETCS (POPMUPOBAHHUE OCHOB
XUMHYECKOH HAyKHM KaK OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. C
METOAWYECKOW TOYKM 3PEHUS TAKOW MOAXOM K OMPEACICHHUIO LEJIEH WU3YYCHHUS
NPEIMETA SIBJISIETCS BIIOJIHE OMPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3PEHUS TUIABHBIMHM LECISIMU W3YYCHHUS TNPEAMETA
«Xumus» Ha 6a30BoM ypoBHE (10 =11 ki1.) gaBasroTCA:

e (opMuUpOBaHME CHUCTEMBI XUMUYECKMX 3HAHWUU KAk  BaKHEHIICH
COCTaBJIAIOIICH €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOH
JeKaT KIKOYEBBIE MOHATUS, (PYHIAMEHTAIBHBIE 3aKOHBI M TECOPUHM XHMHH,
OCBOCHHE SI3bIKA HAYKW, YCBOCHHE M TMOHUMAHWE CYIIHOCTH AOCTYIHBIX
0000UIEHUIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIICHUE C MCTOPHUEM
UX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMHpOBaHME M Pa3BUTUE MPEACTABICHUI O HAYUYHBIX METOAAX MO3HAHUS
BEUICCTB M XUMHWYECKHX pEaKUui, HEOOXOOUMBIX [UIsl TPHOOPETEHUS
YMEHUH OpPUEHTUPOBATBCA B MHUPE BEIIECTB M XUMHUYECKMX SIBICHWM,
MMEIOIIMX MECTO B PUPOJE, B MPAKTAYECKON U TOBCEAHEBHOM JKU3HMU;

e Pa3BUTUE YMEHUH U CIIOCOOOB NEATENBHOCTH, CBI3aHHBIX C HAOMKOACHAEM U
OOBSICHEHMEM XMMHUYECKOTO JKCIIEPUMEHTA, COOMIOJCHUEM  IPABUI
0€30MacHOro OOPAICHHUSI C BEIICCTBAMM.

Hapsny ¢ atum, coaeprkarenbHas XapakKTePUCTUKA LENIECH U 3a1a4 U3YUYeHUS
IPEeAMETA B TPOrpaMMe 10 XMMHAHA YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUHU
C HOBBIMM IPUOPHUTETAMHU B CUCTEME CpeaHEro odmero odpasoBanus. CEroaHs B
OPENOAABAHMM XUMUM B OONBIICH CTENEHW  OTAAETCS  MPEANOYTCHUE
NPAKTUYECKOH KOMIIOHEHTE COJACP)KaHWUs OOy4YEHUWs, OPHCHTUPOBAHHON Ha
NOJTOTOBKY BBIMMYCKHUKA 001I€00pa30BaTEIbHON OpraHu3alyd, BIAJCIOIIErO HE
HA0OpOM 3HaHWi, a (YHKIHUOHAIBHOM TI'PAMOTHOCTHIO, TO €CTh CIOCOOaMH W
YMEHUSMH AKTUBHOTO TOJIYYECHUS 3HAHUI M NPUMEHEHUS MX B PEAIBHOW >KM3HU
JUTSL PELIEHUS TPAKTUYECKUX 3a71a4.

B CBA3M ¢ 3TUM MNpU M3YYEHUM MpeaMeTa «XUMHUS» JIOMUHHUPYHOLICE
3HAUEHUE MPUOOPETAIOT TAKUE LIEIH U 3a1a4H, KAK:

anantanusi 0OyYarolMXCs K YCIOBUSAM JTUHAMUYHO Pa3BHBAKOIICTOCS MUPA,
(OpMUPOBAHME  MHTEIUICKTYalbHO  PA3BUTOM  JMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY HPUHSATHIO FPAMOTHBIX
PELICHUI B KOHKPETHBIX KM3HEHHBIX CUTYAlMAX, CBA3aHHBIX C BEILECTBAMMU M UX
MIPUMEHEHUEM,

(¢opmupoBaHne y OOyYArOHMIMXCS  KIIFOYEBBIX  HABBIKOB  (KITHOYEBBIX
KOMIETEHINI), WUMEIOUMX YHUBEPCATBHOE 3HAUEHUE Ui Pa3IMYHbIX BHIOB
JEATEILHOCTH. PEIIEHUS TPOoOJIeM, MOUCKa, aHanu3a U 00padoTku mH(popManuy,
HEOOXOUMBIX Ui MPUOOPETEHHS OMbITA JACATEIBHOCTH, KOTOpas 3aHUMAacT
BOKHOE MECTO B TIO3HAHWM XUMHH, a TaKKe U OLUCHKA C MO3ULUHI
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIICCTB M XUMHYECKHX
MPOLIECCOB HA OPraHU3M YEJIOBEKA U TPUPOIHYIO CPENY;



Pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00yUarOIIMXCS: CTOCOOHOCTH CaAMOCTOSITENIBHO MPUOOPETaTh HOBBIE
3HAHUS IO XMMHU B COOTBETCTBUM C >KU3HEHHBIMU MOTPEOHOCTIIMU, UCTIOIB30BATh
COBpPEMEHHbIC MH(OPMAIIMOHHBIE TEXHOJOTUM JIJIsl TIOUCKA W aHallu3a yueOHOH U
HAY4YHO-MONYJISIPHON HH(POPMALIUK XUMUYECKOTO COACPIKAHUS;

(GOopMHUPOBAHUE U PA3BUTHE Y OOYUAIOIIMXCS ACCOLMATUBHOIO U JIOTHYECKOTO
MBILIEHUS], HAOMIOAATENBHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPBIE 0COOEHHO
HEOOXOJMMBI, B YaCTHOCTH, MPU IJIAHUPOBAHUM U TPOBEACHUM XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAHUE Yy oOydaroumxcsi yOeKIEHHOCTH B  TYMaHUCTUYECKOH
HAMPaBJICHHOCTH XUMUHU, €€ BaOKHONH POJNIM B PELICHUM MIOOATBHBIX MPOOIeM
PaLMOHATIBLHOTO MPUPOAONOIL30BAHMUS, TIOMOJHEHNUS SHEPIETUYECKUX PECYPCOB U
COXPaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHMUS HEOOXOIMMOCTH OEPEKHOTO
OTHOILUEHHUS K MPUPOAEC U CBOEMY 3J0POBBIO, a TAKKE MPUOOPETEHMS OMbITa
UCMOJIb30BAHUSl TOJMYYEHHBIX 3HAHWUN Uil MPUHATUS TPAMOTHBIX PEUICHUN B
CUTYAIIUSX, CBA3AHHBIX C XUMUUECKUMHU SIBJICHUSIMH.

B yueOHOM maHe cpeaHero oOuiero oOpa3oBaHUs MPEeaAMET «XUMHUSD»
0a30BOro ypoBHS BXOJUT B COCTaB MpeAMETHON o0nacTu « ECTeCTBEHHO-HAYUHbIC
OPEIMETHI.

OO01ee Ynceno 4acoB, OTBEAEHHBIX A/l M3YUCHUsI XUMUH, HAa 0a30BOM YPOBHE
cpenHero obmiero odpaszoBanus, cocrapiser 68 vacos: B 10 kimacce — 34 yvaca (1
yac B Heeqo), B 11 kiacce — 34 vaca (1 4ac B HEZIENIO).



COAEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHNYECKAA XUMUA

Teopernyeckue 0CHOBBI OPraHU4eCKOi XUMHHU

[IpeameT OpraHuyYecKoi XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
MOJIVYCHUM HOBBIX BELIECTB M MATEPUANIOB. T€OpUst CTPOCHUs OPraHUYECKHUX
coequHennii A. M. ByTnepoBa, €€ 0OCHOBHBIE MOJIOKEHUS. CTPYKTYPHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. ['oMonorus, u3oMepus. XUMUYECKas CBSA3b B
OPraHUYECKUX COCAUHEHUSAX — OJMHAPHBIE U KPATHBIC CBSI3U.

[IpencraBnenue o0 Kiaccu(puKaLMKM OPraHUYECKUX BewecTB. HomMeHknarypa
OPraHUYECKUX COCAMHCHUN (CHCTEMATWYeCcKas) M TPUBUAIBHBIC HA3BaAHUS
BOKHEHINNX ITPEACTABUTEICH KIIACCOB OPraHMYECKUX BEIECTB.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYCHMsI BEIUIECTB M WX NPEBPALLCHMUIA:
O3HAKOMJICHME C oOpa3uamMu OPraHWYECKHWX BEUICCTB M MATCpUAIIAMH HA WX
OCHOBE, MOJCJIMPOBAHME MOJICKYJl OPraHMYECKHX BEUICCTB, HAONIOACHHE W
ONMCAHKUE JEMOHCTPALMOHHBIX ONBITOB MO NMPEBPALLICHUI0 OPraHUYECKUX BEILIECTB
DU HAIPEBaHWU (IJIaBICHKE, OOYTIIMBAHUE U TOPEHHUE).

Yraesopopoasl

AJIKaHBI. COCTaB W CTPOEHUE, TOMOJIOTMYECKHMHA psa. MeraH M 3TaH —
OPOCTEHIIME MPEACTABUTENN QAKAHOB. (PU3WYECKUE W XHMHUYECKHE CBOMCTBA
(peakumm 3aMelIcHUsT W TOPEHHS), HAXOXKACHWE B MPHUPOJAC, TMONYYCHHE W
NIPUMEHEHUE.

AJIKEHBI. COCTaB M CTPOEHUE, TOMOJIOTUYECKUIA PS. DTUIIEH U TPOINUJIEH —
OPOCTEHIIME MPEACTABUTENN AITKEHOB. (PU3NYECKUE W XMMHUYECKME CBOMCTBA
(peakuMM THAPUPOBAHUS, TAJOTCHUPOBAHWS, THUIAPATALMW, OKHUCICHUS U
NOJTUMEPH3ALINN ), TOTYYEHUE U TPUMEHEHHE.

Anxaguensl: Oytaguen-1,3 u meTwnOyragueH-1,3: CTpocHHE, BaKHEHIIHME
XUMHYECKHAE CBOMCTBA (peakuus noaumepu3anun). [1olydeHne CHHTETUYECKOTrO
Kay4yyKa W PE3UHBL

AJIKUHBI: COCTaB MU OCOOEHHOCTH CTPOCHUS, TOMOJIOTHYECKUN psil. ALICTUIICH
— TOPOCTEHIIMA TMPEACTABUTENb AJIKWUHOB. COCTaB, CTPOCHHUE, (PU3HYECKUE W
XUMHYECKHAE CBOMCTBA (PEaKUWW TMAPUPOBAHUS, TaJIOTEHUPOBAHUS, THApPATALMH,
TOPEHHS ), TOJYYEHUE U TPUMEHCHHE.

Apenbl. beH30i: cocTa, CTpoeHHE, (PU3NUYECKME M XMMHUYECKHAE CBOWCTBA
(peakuum raJOreHUPOBAHKS U HUTPOBAHUS ), MOJYYEHUE U MPUMEHEHUE. 1o/yoi:
cocmas,  cmpoenue,  uzuveckue U XuMU4eckue  Ceolicmed - (peakyuu
2AN02EHUPOBANUS. U  HUMPOBANUs,), noiyyeHue u npumenenue. TOKCHYHOCTB



apeHOB. ['eHeTHuecKas CBs3b MEXKIY VYITIEBOAOPOJAAMH, MPUHAMICKAIUMHU K
PA3IAYHBIM KITACCAM.

[IpupoaHbIE WCTOYHHMKM YIJIEBOAOPOAOB. [IpMpoaHBIA ra3 W MOMYTHBIC
He(TsaHble Ta3bl. Hedth 1 €€ mpoucxoxknenue. CrnocoObl nepepaboTKh HEPTH:
NEPETOHKA, KPEKUHI (TEPMUYECKHMH, KaTaluTHYECKhii), nuposm3. [IpomykTsl
nepepaboTkn HE(PTH, X TPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
YroJib ¥ TPOAYKTHI €70 MepepadOTKH.

OKCIIEPUMEHTANIBHBIE METOABl M3YYECHHsI BEIICCTB M WX MPEBPALLCHUM:
O3HAKOMJICHME C o0pa3laMM IJIacTMacCc, KaydyyKOB M PE3WHBI, KOJUICKIIUH
«Hedpte» m  «Yromp», MOAECIMPOBAHUE  MOJICKYJ  YIJIEBOAOPOAOB M
raJTOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTHYECCKON PabOThI: MOJYyYCHHUE STUIICHA
1 A3YYEHUE €TO CBOWCTB.

PacuérHele 3anauun.

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

Kucaopoacoaep:xkammue opranndeckne coeAMHEHUS

[IpenenvHble OAHOATOMHBIE CHOUPTHL. METaHOM W 3TaHON. CTPOECHUE,
(U3NYECKUE W XUMHUYECKHE CBOMCTBA (pCakUMM C AKTHBHBIMU METalIaMH,
raIOr€HOBOJOPOIAMHU, TOPEHHE), MPUMEHEHHE. BOaOpomHbIe CBSI3W  MEXAY
MOJIEKYJIAMH CIIUPTOB. J|eHCTBHAE METAHOA U 3TAHOJIa HA OPTaHU3M YETIOBEKA.

MHOroarOMHbBIE  COMPTHL.  OTWICHIVIMKOJAbL W  TJIHMLEPUH.  CTPOCHHUE,
(U3NYECKUE M XUMUYECKME CBOMCTBA (B3aMMOJCHCTBME CO IIEIOYHBIMHU
METAJlJIaMU, KAQUECTBEHHAs PEAKIMs HA MHOTOAaTOMHBIC chupThl). JleiicTBUEe Ha
OpraHu3M 4esoBeKa. [ [puMeHeHre TITMUEPAHA U STHIICHTTTUKOJIS.

@DEHON: CTPOCHUE MOJIEKYJBI, (U3NYECKUE M XUMUYECKUE CBOWCTBA.
TokcuunocTh Qenona. [Ipumenenne penomna.

Anpaeruabl U xkemonvl.  DOpPMABICTHI, AUETAIBIACTHA.  CTPOECHHUE,
(U3NYECKUE U XUMHUYECKHE CBOMCTBA (PEAKUMW OKUCICHHS W BOCCTAHOBJICHMS,
KAUECTBEHHBIC PEAKIIMH ), TIOJTYUYEHUE U TPUMECHEHHUE.

ONHOOCHOBHBIE TPEACIbHBIE KAapOOHOBBIE KHUCIOTH. MypaBbHHAs U
YKCYCHAsl KMCIJIOTBI. CTPOEHHUE, (PU3MUECKHE W XMMHYECKHAE CBOICTBA (CBOICTBA,
o0ume Uil Kj1acca KACIOT, PEaKIMs 3TEPHPUKALIN), MTOJyYEHUE U TPUMEHEHUE.
CreapuHOBass W OJIEMHOBAsl KUCJIOTHI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX
KHACTOT. Mblj1a KaK COJTM BBICIIMX KAPOOHOBBIX KUCJIOT, KX MOIOLIEE ACHCTBHE.

Cnoxnable 3QUpbl Kak MPOM3BOAHBIE KApOOHOBBIX KHCIOT. ['maponus
coXHBIX 3upoB. XKupsel. ['naponaus xupos. [Ipumenenue xxkupoB. buogornueckas
POJIb SKUPOB.




YrneBoasl:  COCTaB, KiacCHPUKaMs  YrJIeBOAOB  (MOHO-, 1U- H
nonucaxapuabl). [Jr0k03a — mpocTeimmii MOHOCAaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIBI, (U3NYECKME W XHMHYECKHE CBOMCTBA (B3aUMOJCHCTBHE C
ruapokcuoMm meau(ll), okucaeHne aMmMuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OPOKCHHE TJIFOKO3bl), HAXOXICHUE B MPHUPOJC, NPUMEHEHUE,
ounojornyeckas poJib. @otocuHTe3. GpyKTO3a KAK N30MEP TITHOKO3HI.

Kpaxman v nenntono3a Kak NpupoAHbIE MOJMMEPBL. CTPOEHHE Kpaxmana U
LEJUTION03bl.  DU3NYECKUE W XUMHYECKHE CBOMCTBA Kpaxmaia (THIPOJu3,
KQUECTBEHHAS PEAKLIUS C UOJIOM ).

OKCIIEPUMEHTANIBHBIE METOABl M3YYCHHsI BEIICCTB M WX MPEBPALLCHUM:
OPOBEACHUE, HAOMIOJEHUE W ONMUCAHUE JNEMOHCTPALIMOHHBIX OMNBITOB. TOPEHUE
CHHUPTOB, KAYECTBCHHBIE PEAKUIMW OJHOATOMHBIX CIUPTOB (OKMUCIEHHWE 3TaHOJA
okcuaoM Meau(ll)), MHOroaroMHBIX COMPTOB (B3aMMOJECHCTBHE TIIMLIEPHHA C
ruapokcuioMm Meau(1l)), anpaeruioB (OKMCICHHE aMMHAYHbIM PaCTBOPOM OKCHJA
cepebpa(l) m ruapoxkcmaom Mmemu(ll), B3ammopneiicTBHME Kpaxmalla € HOAOM),
POBEACHHUE MPAKTUYECKON paboThI: CBOMCTBA pACTBOPA YKCYCHOM KMCIOTHI.

PacuérHble 3anaun.

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

A3OTCOIEp)KAIME OPraHUYECKUE COEAMHEHUS.

AMUHOKHUCIIOTHL KaKk aM()OTEpHbIE OPraHUYECKUE COEAMHECHUS. DU3NUeCKue
Y XAMHYECKUE CBOMCTBA aMUHOKHMCIOT (Ha mpUMepe IimuuHa). buonormueckoe
3HAUYEHUE AMHHOKHCIOT. [lenTu s

Benku kak npupoaHBIE BBICOKOMOJEKYJSPHBIC coeAauHeHus. [lepBuuHas,
BTOPUYHAs M TPETHYHAs CTPYKTypa OenkoB. XMUMHYECKHE CBOWCTBA OCIKOB:
THIPOJIN3, ACHATYpalusl, KAYECTBEHHBIE PEAKIIMN HA OCIIKH.

OKCIIEPUMEHTAIIBHBIE METOJbl M3YUYEHHs] BEHICCTB M WX MPEBPAILCHUN:
HAOJFOJICHUE W OMUCAHUE JTEMOHCTPALMOHHBIX OMBITOB: JACHATYpauust OCIKOB MPU
HArpEBaHUM, LIBETHBIE PEAKIIUA OCITKOB.

BbicokomosiekysipHbIe COCTUHEHUST

OCHOBHBIE MOHSATUS XUMUW BBICOKOMOJIEKYJIIPHBIX COCIUHEHHWI: MOHOMED,
NOJIUMED, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPHU3ALUH, CPEAHSS MOJEKYIIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUN —
NOJTUMEPHA3ALIMS A MTOJTMKOHACHCALIUS.

OKCIIEPUMEHTANIBHBIE METOABl M3YYEHMS BEUIECTB W WX MNPEBPALICHUN:
O3HAKOMJICHUE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4yKOB.

MeKnpeIMeTHBIE CBA3H.



Peanuzarus MeKnpeIMETHBIX CBS3CH MPU M3YUEHUN OPraHMYECKONH XUMHUH B
10 knacce OCYUIECTBISETCS YEPE3 MCIOb30BAHME Kak OOUIMX €CTECTBEHHO-
HAYYHBIX TIOHATHUMN, TaK W TOHATUMN, SBJSIOUIMXCS CUCTEMHBIMU JUISI OTACITBHBIX
OPEIMETOB €CTECTBEHHO-HAYUYHOTO LIUKJIA.

OO111e eCTeCTBEHHO-HAYYHbIC TIOHSTUS: SBJICHUE, HAYYHbIA (aKT, TUIOTE3A,
3aKOH, TEOPHS, aHAIM3, CUHTE3, KJIACCU(PUKAIUS, MEPUOIUYHOCTh, HAOIIOICHUE,
U3MEPEHUE, SKCIEPUMEHT, MOJIETIUPOBAHUE.

duzuka: Marepus, SHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUl yYPOBEHb, BELIECTBO, TEIO, OOBEM, arperarHoe COCTOSHHE
BEIICCTRA, PU3NUECKHUE BETUUUHBI U €TUHUIIB X U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, 0OMEH BEUICCTB B OPraHU3ME,
(doTrocuHTE3, OHMOJIOTMYECKA AaKTHBHBIC BelIeCcTBAa (OCNKH, YIJIEBOABI, >KUPBI,
(EpMEHTHI).

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

TexHOoJorKsl: MUIIEBBIE TMPOAYKTHI, OCHOBBI PAMOHAIBLHOTO MUTAHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUUECKUE Mpemnaparbl, MaTEpUalibl U3
WCKYCCTBEHHBIX U CUHTETUUECKUX BOJIOKOH.

11 KUIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XAMHYECKUI dneMeHT. AToM. Sapo aroma, W30TONBL. OIEKTPOHHAs
000JI0UKa. DHEPreTUYECKUE YPOBHU, NOJAYPOBHU. ATOMHBIE OopOuTan, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpelieicHUs 3JIEKTPOHOB MO OPOMTAISAM B aroMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DNEKTPOHHAS KOH(PUIypaLKsi aTOMOB.

[Tepuonnueckuii 3aK0H U llepuoanueckas CUCTEMA XMMUYECKUAX BJIEMEHTOB
J. . Menaeneesa. CBsa3b NEPUOAMYECKOTO 3aKOHA M [leproamyeckoil cucTeMbl
Xumuueckux anemeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOpHEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHMHUYECKUX DJIEMEHTOB U
00pa3yeMbIX MMM MPOCTBIX W CJOXKHBIX BEUICCTB IO TPyMNIaM M TEPHOJAM.
3HAUYECHHE NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHYECKAs CBsI3b. BUABI XHUMWYECKOW CBS3H
(KOBAJICHTHAsI HETOJIIPHAS W TOJIIPHAs, WOHHAS, METammyeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOH XWUMHMYECKOH CBsi3W (OOMEHHBIH W JTOHOPHO-
aKuenTopHeiid). BonopomHas cBs3b. BaneHTHOCTh. DNIEKTPOOTPHULIATENBHOCTD.
Crenenpb okucieHus. MOHBI: KATHOHBI U AHUOHBI.



BemecrBa  MONEKYJASPHOTO M HEMOJEKYJSIPHOIO  CTPOCHHMs.  3aKOH
MOCTOSIHCTBA COCTABA BEILECTBA. THIBI KPUCTAIMYECKUX PEIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUITA KPUCTAINYECKON PEIIETKH.

[TonsaTne 0 muCnEepCHBIX cucTteMax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPBI
MaccoBas 0JIs1 BELLECTBA B PACTBOPE.

Knaccugpukanums HEOPraHUYECKUX COCIUHCHUM. Homenxknarypa
HEOPraHWYECKUX BEUIECTB. ['€HETHMYECKas CBA3b HEOPraHUYECKUX BEILUECTB,
MPUHAIEKAMMX K PA3JIMYHBIM KJIACCAM.

Xumuueckas peakums. Knmaccuukanms — XMMHYECKMX — peakumid B
HEOPraHWYEeCKOH M OPraHMYeCKOM XMMHMH. 3aKOH COXPAHECHMsI MACChl BELIECTB,
3aKOH COXPAHECHMS U NPEBPALLEHUS SHEPTAX MTPH XUMHUYECKUX PEAKLIMSIX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iMuHbIX (pakTopoB. OOpaTHMBbIE
peakuuu. XUMHYECKOe paBHOBecue. @DakTOpbl, BIHAIOMIAE HA COCTOSHUE
XUMHAYECKOTO paBHOBecHs. [IpuHimn Jle [laTense.

DnexTponutryeckas aucconuanus. CHUbHBIC U ClTa0dbie 3JeKTposuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB. KUCIIAs, HEUTPAJIbHASL, IETOYHAS.

OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYCHMsI BEIUIECTB M WX NPEBPALLCHMUIA:
aeMoHcTpanus Tadnun «llepruoauyeckas cUCTeMa XUMUYECKUX 37eMeHTOB JI. .
MenpeneeBa», U3yYeHUE MOJEICH KPUCTAIMYECKMX PEIIETOK, HAOIIOACHHE U
OMKCAHUE JEMOHCTPALIMOHHBIX W JTJAOOPATOPHBIX OMBITOB (Pa3joKEHUE NEPOKCHIA
BOZOPOJA B MPUCYTCTBUHU KaTAIM3aTOPA, ONMPEACIICHAE CPEIbl PACTBOPOB BELIECTB
C TMOMONIbI0 YHHMBEPCAIBHOIO WHIMKATOpPA, PEAKIUM HWOHHOrO OOMEHA),
NPOBEACHUE MPAKTHUECKOH padoThl « BIusiHUE pa3nuuHbIX (PAKTOPOB HA CKOPOCTH
XAMUYECKON PEAKLIANY.

PacuérHele 3anaun.

Pacuétel 10 ypaBHEHUSM XMMHMYECKMX PEaKkUuMid, B TOM  YHUCIE
TEPMOXHMMHUYECKUE PACUYETHI, PACUETHI C MCMOJIB30BAHUEM IIOHATHS «MacCoBas
JIOJISL BELIECTBAY.

Heoprannuyeckasi xumust

Hemerayel.  Tlonoxkenue HemetauioB B llepruoauMyeckoi  cucreMme
xumudeckux snemeHToB [l M. MenaeneeBa 1 0COOCHHOCTU CTPOEHHUSI aTOMOB.
OU3NYEeCKUEe CBOWCTBA HEMETALIOB. AJUIOTPONHS HEMETALIOB (HA NPUMEPE
KHCJIOPOJa, cepbl, pocdopa u yriiepona).

XUMHUYECKUE CBOMCTBA BAXHEHIIMX HEMETAIOB (raJIOTC€HOB, CEPBI, a30Ta,
dochopa, yraepoga W KpPEeMHHS) M HMX  COCAUMHEHWH  (OKCHJOB,
KHACTOPOJICOAEPKAMX KHCITOT, BOAOPOAHBIX COEIUHEHUN ).

[IpuMeHeHEe BOXKHENIITNX HEMETAIUIOB U UX COEIMHEHH.



Merainel. [lonoxxeHre MetaioB B lIepuoanyeckoil cUCTEME XUMHUYECKUX
anemeHToB [[. M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000I0UYEK
aToMOB MeTauioB. O0mue gusnueckue cBoicTBa MeTauioB. CIUIaBbl METAJUIOB.
DNEKTPOXUMHAYECKUIA Pl HANPSHKEHUI METAIIJIOB.

XHAMHYECKUE CBOMCTBA BAKHEHIIMX METAIOB (HATPWM, Kaaui, KaJIbLWA,
MarHuii, ATFIOMUHUHI, [IUHK, XPOM, JKEJI€30, ME/b) U UX COCTMHECHUH.

OOwmwme cnocoObl MOayYeHUs: METAIOB. [IpuMeHeHne MeTaioB B OBITY W
TEXHUKE.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYCHMsI BEIUIECTB M WX NPEBPALLCHMUIA:
U3YUYCHUE KOJNEKUMU «MeTamibl W CIulaBb», 00pa3loB HEMETAJUIOB, PELICHHE
AKCIECPUMCEHTAJIBHBIX 337a4, HAONIOJACHHWE W ONUCAHHE JEMOHCTPAUMOHHBIX W
71a00PaTOPHBIX OMBITOB (B3aMMOJCHCTBUE THAPOKCHAA AIFOMHHHS C PacTBOPAMHU
KHCTIOT W IEN0YEH, KAUECTBEHHBIC PEAKI[MN HA KATHOHBI METAIIJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemecTBa WM 00bEMA ra30B MO M3BECTHOMY KOJIMYECTBY
BEUIECTBA, Macce WM O00BEMY OJHOIO W3 YYACTBYIOIIMX B PEAKLMM BEILECTB,
pacuéTel Macchl (00bEMA, KOJTMUECTBA BEIIECTBA) MPOJAYKTOB PEAKLIMH, ECIIH OJIHO
U3 BELIECTB UMEET ITPUMECH.

XUMHS U KHU3Hb

Ponb xumMumn B 00€CHEUCHUH SKOJIOTMYECKOM, IHEPrETUUYECKONH W MUIIEBOMN
0€30MacCHOCTH, PA3BUTUM MEIWUMHBL. [IOHATHE O HAyYHBIX METOAAX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUIA.

[Ipencrapnenrss 00 OOmMMX HAYYHBIX OPUHLMIIAX MPOMBILILIEHHOTO
ITOJTYYEH U BOKHEHIINX BEILIECTB.

YenoBek B MHUpE BELIECTB W MATEPHAIOB. BOKHEWIINE CTPOUTEIBHBIC
MaTepuainbl, KOHCTPYKLMOHHBIE MarepHhaibl, KpPacKd, CTEKIIO, KepaMHKa,
MaTepuaibl Ui JIEKTPOHUKM, HAHOMATEPHAlbl, OPraHUYECKUE U MUHEPAJIbHBIE
yA0OPEHHUS.

XWMHUS W 3J0pOBbE YENIOBEKA: MpaBWjla KCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MaCHOrO MCIOJIB30BAHMS MPENaparoB ObITOBOH XUMUHU
B IIOBCEXHEBHON JKU3HMU.

MeKnpeIMeTHBIE CBA3H.

Peanuzanuss MEXMOPEAMETHBIX  CBS3¢H NpU  M3yYEHUH  OOWIEH W
HEOPraHMYeCKOH XUMHUM B 11 Kjacce OCyHIECTBISIETCS YEPE3 MCIOIB30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHA, TaKk W TOHATHH, SBJISIFOLIMXCS
CUCTEMHBIMH JUTA OTACIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0wmme eCTECTBEHHO-HAYYHBIC TOHSATUS. HAYYHBIA (DAKT, TMIOTE3a, 3aKOH,
TEOpUsl, AHAIM3, CHHTE3, Kilaccu(puKauus, TNEPUOJUYHOCTh, HAOIIOACHHE,
DKCIEPUMEHT, MOJAETUPOBAHNE, U3MEPEHUE, SBJICHUE.



duznka: MaTepus, YHEPTHs, Macca, aToM, dJICKTPOH, MMPOTOH, HEUTPOH, MOH,
W30TOI, PaAMOAKTUBHOCTh, MOJICKYJIa, SHEPTETHUYCCKHUI YPOBEHB, BEIIECTBO, TEINO,
00BEM, arperaTHoOE COCTOSIHUE BEINECTBA, (PU3MUECKUE BEIWYMHBI U CIUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

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

['eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HBIE UCKOTAEMBIE, TOTIJTUBO,
pPECypCHL

TexXHOIOTHS: XUMUYECKash MPOMBIIIJIEHHOCTh, METAJTyPrus, MPOU3BOJACTBO
CTPOUTEILHBIX MAaTEepPHANIOB, CEIBLCKOXO3IWCTBEHHOE MPOU3BOJCTBO, MHUIICBAs
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBIIIJICHHOCTh,  MPOW3BOACTBO
KOCMETHYECKUX TPErnapaToB, TMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepHalioB,
AJNIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOI'PAMMBI 110 XUMHWHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS
OOyYarOUIMMHUCS MPOrpaMM CPEIHEro oOmEro oOpa3oBaHus (JTUYHOCTHBIM,
METANPEAMETHBIM M NPEeAMETHBIM). HayuHO-MeTOoauM4eckol OCHOBOW  AJis
Pa3pabOTKKM TUIAHUPYEMBIX PE3YJIBTaTOB OCBOCHHUS MPOTrpaMM CPEIHETO OOIIETO
00pa3oBaHMusl SABJISICTCA CUCTEMHO-AEITEILHOCTHBIN MOAXOI.

B cooTBeTcTBHHM € CHCTEMHO-ACITEILHOCTHBIM TOAXOAOM B CTPYKTYpPE
JMYHOCTHBIX PE3YJIbTAaTOB OCBOCHUsI NMpEeaMETa «XHMHS» HA YPOBHE CPEIHETO
o0mero o0pa3oBaHMsl BbIICIECHBI CAEAYIOMIAE COCTABISIONIUE:

OCO3HAHKWE OOYYarOIMUMUCS POCCUACKONW TPaOKIAHCKOH HWIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH A CAMOOIPEICTICHHIO;

HAIAYME MOTUBALMU K OOYUEHUIO,

LIEJICHAMTPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOECKACHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX LIEHHOCTEN M NCTOPUYECKUX TpaauLuii 0a30BOH HAyKA XUMHH,

TFOTOBHOCTb M CIOCOOHOCTH OOYYaroIUXCs PYKOBOJICTBOBATHCS B CBOCH
JESATEILHOCTA LICHHOCTHO-CMBICJIOBBIMUA YCTAHOBKAMH, MPUCYLMIMMH LEIOCTHON
CUCTEME XUMHYECKOTO 00Pa30BaHMs,

HAIAYUE MPABOCO3HAHUS SKOJIOTMUYECKON KYJIbTYPHl U CIOCOOHOCTH CTABHUTH
LEJIA U CTPOUTH KU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE PE3YJIBTATBI OCBOCHHS MpeAMETa «XHUMHS» JOCTUTalOTCI B
€IMHCTBE Y4YeOHOM W BOCHOUTATENBHOW JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKHUMH, COLIMOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTIMH
U WJCAIAMH POCCHICKOr0 TPaKAAHCKOrO OOWIECTBA, MPUHATBIMA B OOIIECTBE
HOpMaMu W  TPaBWIAMH  TIOBEJIEHUS, CHOCOOCTBYIOIIMMH  MPOLECCaM
CaMOIIO3HAHUS, CAMOPA3BUTUST W HPABCTBEHHOI'O CTAHOBIEHUS JIMYHOCTH
00y4JaroIuxcsl.

JIMYHOCTHBIE  pE3yJIbTaThl OCBOCHMS MPEeAMETa «XHUMHS»  OTPaKaroT
C()OPMUPOBAHHOCTh ONBITA TO3HABATEILHOM W TPAKTHYECKON JEATEIBHOCTH
oOyyaromuxcs Mo peajin3alid TPUHATHIX B OOLIECTBE LEHHOCTEH, B TOM YHCJIE B
YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHUSL:

0CO3HaHUsl 00YYAOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPAB U 00SI3aHHOCTEH,
YBa)KCHHS K 3aKOHY M MPABONOPSAIKY;

OPEJICTABICHUAS O COLMAJBHBIX HOPMAax M MpaBWlaX MEXKIAYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOH JEATEIIBHOCTH TIIPU CO3JAAHHUH
YUEOHBIX MPOEKTOB, PEIICHUM YUYEOHBIX M TO3HABATEJIbHBIX 3a7a4, BBIMOJTHCHUN
XUMHYECKHAX SKCTIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTh W MPHUHMMATh MOTHBBI, HAMEPEHUS, JIOTHKY |
apryMEHThI IPYTUX MPHA aHAIHM3€E PAa3JIMYHbIX BUIOB YUEOHOM NEATEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUSA

LIEHHOCTHOTO OTHOLICHUS K MCTOPUYECKOMY M HAy4YHOMY HACJIECIHIO
OTEUYECTBEHHON XUMUH,

YBOKCHHsI K MPOLIECCY TBOPYECTBA B OONACTH TEOPUM W TMPAKTUUYECKOTO
NPUMEHEHUST XAMHH, OCO3HAHUS TOTO, YTO JOCTH)KCHHS HAYKUA €CTb PE3YJbTaT
JUIATENBHBIX ~ HAOMOJCHUH, KPOMOTIMBBIX OKCICPUMEHTAIBHBIX  IMOWUCKOB,
NOCTOSIHHOT'O TPYJa YYCHBIX U IPAKTUKOB,

MHTEpPECA M TO3HABATEIBHBIX MOTMBOB B IMOJYYEHUH M TOCIEAYIOLIEM
aHaM3e MHQOpPMALMK O MEPEAOBBIX NTOCTHKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMWH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS,

CHOCOOHOCTH OLICHMBATh CUTYAlMH, CBA3aHHBIE C XUMUUYECKUMU SBIICHUSMU,
Y MIPUHUMATH OCO3HAHHBIE PEIIEHUsS, OPUEHTUPYSACh HA MOPAIBHO-HPABCTBEHHBIC
HOPMBI B IEHHOCTH,

TOTOBHOCTH OLEHWUBATH CBOE MOBEACHUE M MOCTYNKH CBOMX TOBAPHILEH C
MO3ULMIA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHME TMOCIEACTBUA 3THUX
MTOCTYIIKOB;

4) popmupoBaHUSA KyJIbTYPbI 310POBbSI:

NOHMMAHWS UEHHOCTEH 310pOoBOro W 0Oe30macHOro o0pas3a >KW3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOLICHUS K COOCTBEHHOMY (PM3MUYECKOMY W
MICUXUYECKOMY 310POBBIO;

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

NMOHUMAHUS LEHHOCTH TPABWI HMHIMBHAYAIBHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEACHMS B CUTYalMsIX, YTPOKAOMIMX 3A0POBBIO U KU3HH JIFOACH;

OCO3HAHUs TOCTEACTBAA W HEMPUATUS BPEAHBIX NPHUBBIYEK (yHOTPEOJICHUS
aJIKOTOJ1s, HAPKOTHKOB, KYPEHHUS ),

S) Tpy10BOro BOCIMTAHUS:

KOMMYHUKAaTHBHOW  KOMIETEHTHOCTH B Y4eOHO-MCCIEA0BATEIBCKOM
JESATENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W APYyrHX BUAAX
NEATENBHOCTH,

VCTAHOBKM HAa AaKTHUBHOE YYaCTUE B PEIICHHM NPAKTUYECKUX 3a4a4
COLMATBHON HANPABIEHHOCTH (B pAMKAX CBOETO KJIAcCa, IKOJIbI),



MHTEPECA K MPAKTHYECKOMY M3YYECHHIO MPOQECCHI Pa3nMuHOrO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN IO XUMUH,

YBKCHHUS K TPY Ly, JIFOASAM TPY/1a U Pe3yabTaTaM TPYJAOBOH ACSITEIbHOCTH,

FOTOBHOCTM K OCO3HAHHOMY BBIOOPDY MHAMBHIYAJIbHOH TPacKTOpHUU
oOpazoBanus, Oyayuieii mpodeccun u peanuzanud COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENH K XMMHUM, HHTEPECOB U
noTpeOHOCTEH 001IECTBA,;

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH 1EJIECO00PAa3HOr0 OTHOLIEHUS K MPHUPOJAEC, KaK HCTOYHUKY
CYLLECTBOBAHMS KM3HU HA 3EMJIE,

NOHMMAaHUS TJIO0AJBPHOTO XapakTepa SKOJIOTMYECKHX NPOOIEM, BIUSHUS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOIHOM W COLIMATBHON CPEIbI,

OCO3HaHUS HEOOXOAMMOCTH MCHOJb30BAHUS JOCTHXKEHUH XUMHH AJIs
PELIEHUS BOMPOCOB PALIMOHAIBHOTO TPUPOI0NONB30BAHUS,

AKTUBHOTO HENPUATHS ACUCTBHUM, TMPUHOCIAIIMX BpPed OKPYKAFOLIEH
OPUPOHOM Ccpele, YMEHHsI MPOTHO3WPOBATH HEOJArOMPHUITHBIE 3KOJOTUYECKUE
NOCTIEACTBHS MPEANPUHUMAEMBIX ICHCTBUH U MPEAOTBPAILATH UX;

HAIAYUS PA3BUTOTO SKOJIOTMYECKOIO MBILUIEHUS, SKOJIOTMYECKON KYJIbTYPHI,
OTbITA JESATEIIBHOCTH 3KOJIOTHYECKOH HAMPABJIEHHOCTH, YMEHHS
PYKOBOJCTBOBATbECA MMH B ITO3HABATEIBHOW, KOMMYHMKATUBHOW M COLMAIBLHOMN
NPAKTUKE, CHOCOOHOCTM M YMEHHS AaKTUBHO NPOTUBOCTOATH HACOJIOTHA
xemopoouu,

7) HEHHOCTH HAYYHOI0 MO3HAHUSI:

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

NOHAMAHWS COEUM(PUKM XWMWUM KaK HayKH, OCO3HaHHMs €€ poiu B
(OpPMUPOBAHMU PALMOHATBHOIO HAYYHOIO MBIILIEHHUS, CO3[aHWUU LEIOCTHOTO
OPEICTaBICHUs 00 OKPYXarolleM MHUpPE KaKk O €AMHCTBE MPUPOJBI M YEIOBEKA, B
NO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHWH NTPOOJIEM COXPaHEHUS
NPUPOTHOTO PABHOBECHS,

yOSXKAEHHOCTH B OCOOOH 3HAYMMOCTH XWMHH JJIi  COBPEMEHHOA
UUBWIM3ALMKA. B €€ TyMAHMCTHYECKON HAMpaBICHHOCTH M BAXHOH POJHM B
CO3/IaHMM HOBOH 0a3bl MaTepHalIbHON KYJIBTYPBI, PEIIEHUH TNIOOATBHBIX MPOOIeEM
YCTOMYHABOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM, DHEPreTUYECCKON, MUAIIEBON U
AKOJIOTHYECKON O€30MacCHOCTH, B Pa3BUTHH MEAWLMHBI, 00ECICUEHUH YCIOBHINA
YCIEIIHOTO TPyJa M JKOJIOTMYECKH KOM(OPTHOH J>KM3HM KaKIOr0 4YJICHA
0011IeCTBA,

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: MMOHUMAaHHMS CYIIHOCTH METOJAOB
NO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CMIOCOOHOCTHM MCHOJb30BaTh



MOJTyYaeMbl€ 3HAHUS I aHaIM3a U OOBICHEHUS SIBJICHUH OKPY’KaroIIero Mupa u
MPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe7aTh 000CHOBAHHBIE 3aKJTFOUEHUS Ha
OCHOBE HayuyHbIX (PAKTOB M MMEIOUIMXCS JaHHBIX C IEJAbI0 TOTYUYCHHS
JIOCTOBEPHBIX BHIBOJIOB,;

CHOCOOHOCTH CaMOCTOSATELHO HWCIOJIb30BaTh XUMHUYECKHE 3HAHWS s
peleHust TpodJieM B pealbHBIX )KU3HEHHBIX CUTYaIUsX

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENBCKOMN AEATEIbHOCTH;

FOTOBHOCTH W CIMOCOOHOCTM K  HEMPEPHIBHOMY  00pa3oBaHUID U
caMo00pa3oBaHUIO0, K AaKTUBHOMY TIOJYUYECHUIO HOBBIX 3HAHWW 1O XWMHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEPECA K OCOOCHHOCTSAM TPyJAa B pazuyHbIx cepax mpodeccHoHanbHOM
JCATETLHOCTH.

METAINIPEJMETHDBIE PE3YJIbTATDI

MeTanpeaMeTHBIE PE3yAbTAThl OCBOCHHS YU€OHOrO MpeAMETa « XUMHUS» HA
YPOBHE CPEAHETO 00UIEro 00pa30BAHUS BKJIIOYAIOT;

3HaUMMble  Ayg  (OPMUPOBAHMST ~ MHUPOBO33PEHUsT  OOyYarOIIMXCS
MEXKIACUMIUTMHAPHBIE (MEKIPEAMETHbIE) OOUICHAYYHBIE TIOHATHS, OTPAXKAFOLIUE
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpa W CHCUU(PHUKY METOJOB IMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIICCTBO, SHEPIHsl, SBICHUE,
IPOLECC, CHCTEMA, HAYYHBIA (PAKT, MPUHLMUI, TUIIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOPUsl, HCCIEAOBAHUE, HAOTIOACHHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE),

YHHUBEPCAJIbHBIC YUECOHBbIC NEHCTBUsL (IO3HABATENIbHBIE, KOMMYHUKATHUBHBIE,

PETYJIATUBHBIC), o0ecneYnBaroIIne (opmupoBanue (YHKLMOHATIBHOM
IPaMOTHOCTH M COLIMAITEHOM KOMITIETEHIMHN 00YYarOINXCS,
CHOCOOHOCTB oOyyaromuxcst MCIOJIb30BATh OCBOCHHBIC

MEXIACUMIUIMHAPHBIC, MUPOBO33PCHYECKUE 3HAHWS M YHUBEPCAJIBHBIE YUCOHBIC
JEUCTBUS B ITO3HABATEIILHON W COLMATIBHON ITPAKTHKE.

MeranpeaMeTHBIE PE3YAbTATBl  OTPAKAOT OBJIAJICHUE YHUBEPCAIBHBIMHU
y4cOHBIMA  TO3HABATEIbHBIMM, KOMMYHUKATHBHBIMH W PErYJISTUBHBIMA
JEUCTBUASIMH.

OBaanenue YHHBEpCAIbHbIMH y4eOHbIMHU MO3HABATEe/ILHBIMH
JAeCTBHAMM:

1) 6a3oBbIe JOrHYECKUE ACHCTBHUS:

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

ONPEACIATh LEINU JEATEIBHOCTH, 3aJaBasg MapaMeTpbl W KPUTEPUH HX
JOCTIDKEHUSA, COOTHOCHTE PE3YIILTATHI AEATEIBHOCTH € IMOCTABICHHBIMU LIEJISIMU,

WCIIOJIB30BATh IIPA OCBOCHUW 3HAHWM HPUEMBI JIOTMYECKOTO MBIMIICHAS —
BBIICIIATE XapPaKTEPHBIE NMPU3HAKKA IMOHATHNA W YCTAHABIWBATH WX B3aWMOCBS3D,



UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS U1 OOBSICHEHHS OTACIBHBIX (PAKTOB U
SIBJICHUM

BbIOMpATh OCHOBAHWS M KPUTCPUM JJIs KJIAaCCH(PUKAUMHU BEIICCTB U
XAMWYECKUX PEAKLINI,

YCTAHABIIMBATh MPUYMHHO-CIECACTBEHHBIE CBS3M MEXKIY HM3y4YacMbIMH
SBJICHUSIMU,

CTPOUTh JIOTUYECKUE PACCYXACHHUS (MHAYKTHBHBIC, JCAYKTUBHBIE, IO
AQHAJIOTHMN), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccCMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOIBI M 3AKITHOUCHMUS,

OPUMEHATH B MPOLIECCE MO3HAHUS, UCMOJIB3YEMbIE B XUMHH CHMBOJIMYECKHE
(3HAKOBBIE) MOJIEH, MPEOOPA3OBBIBATh MOACTBHBIC MTPEACTABICHHUS — XUMHYECKUAN
3HAK (CMMBOJI) DJIEMEHTA, XUMHUYeCKas (HOpPMysia, YPABHEHUE XUMWUYECCKOMU
pPEAKIMKM — MPH PEIICHUM YYEOHBIX MO3HABATEIBHBIX W TMPAKTUYECKUX 3a1ady,
NPUMEHATHh HA3BAHHBIE MOJACIBHBIC MPEACTABICHUS ISl BBISIBICHUS XapPAKTEPHBIX
NPU3HAKOB M3YYaEMbIX BEHICCTB U XMMHYECKAX PEAKIIHA.

2) 0a30BbIC HCCJICI0OBATEILCKHE ICTICTBHS:

BJIQJIETh OCHOBAMM METOJOB HAYYHOIO TMO3HAHWS BEIIECTB M XUMUYECCKHX
peaKuii;

(opMyTUPOBATh LENH U 33]1a4H1 UCCIIEN0BAHUS, UCIIONIB30BATh MMOCTABICHHBIE
U CaMOCTOATENBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KA4e€CTBE HWHCTPYMEHTA
NO3HAHWS W OCHOBBI JUIsl (POPMHUPOBAHMS TUMOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKIACHHUIA,

BIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHMPOBAHWS W MPOBEACHUS
YUYECHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOMIOIaTh 32 XOJA0M
IPOLECCa, CAMOCTOSATENBHO MPOrHO3MPOBATh €ro Pe3ysbTar, (OpMyIupOBaATH
0000IIEHHS W BBIBOJBI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIbTATOB HCCIIEA0BAHUS,
COCTaBJATh OOOCHOBAHHBINA OTUET O MPOACIAHHOM padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOH WCCIEAOBATEILCKOW W MPOECKTHOM
JESATEIbHOCTHA, TPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY
NOUCKY METOJOB PELICHUS MNPAKTHYECKUX 3a7a4, NPUMEHEHUIO Pa3IMYHbIX
METOJI0B IMO3HAHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATBCS B PA3JMYHbIX HWCTOYHWKAX WH(pOpMaumu (HAy4HO-
NOMYJISIpHAsE JUTEpaTypa XHMHYECKOTO COJACP)KaHMsI, CIPABOYHBIE MOCOOHS,
pecypcbl MIHTepHETA), aHANM3UPOBaTh WHPOPMALMIO Pa3IMYHBIX BUIOB H (QOpM
PEICTABICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTD U
HENPOTUBOPEUYHBOCTB,



(opMyMpoOBaTh 3aMPOChl U MPUMEHATH PA3TUYHBIE METOJbI MPH MOUCKE U
orOope wH(pOpManMu, HEOOXOAUMOW JJsi BBINOJHCHHS Y4YeOHBIX — 3aaad
ONpeACICHHOTO TUIIA,

npuoOpeETaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHIA U PA3JIMYHBIX TOUCKOBBIX CUCTEM,

CaMOCTOSITEIbHO ~ BBIOMPATh  ONTUMANbHYKO  (OPMY  MPEACTABIICHUS
uH(popMauu (CXeMbl, rpaduKh, AMArPAMMBI, TAOIHIIBI, PUCYHKH W IPYTHE);

UCIOJb30BaTh HAYYHBIA SI3bIK B KayeCTBE CpeAcTBAa mnpu  padoTe ¢
XUMHYECKOH MHQPOpMAUME: TNPUMEHATh MEXKNPEAMETHbIE ((PU3NYECKUE W
MaTEMATHYECKHE) 3HAKA U CUMBOJIBL, (POPMYJIbI, a0OPEBAATY PbI, HOMEHKIATYPY;

UCIOJB30BaTh W NPeOOpPa30OBbIBATh 3HAKOBO-CHMBOJMYECKHE CPEACTBA
HATJIAHOCTH.

OByageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKIAEMON TEMBI B XOJE AUAJIOTA W/ WA
JUCKYCCHUHW,  BBICKA3bIBaTh  WIEH, (POPMYIMPOBATH  CBOM  MPEAJIOKEHUS
OTHOCHTEILHO BBITIOJTHEHUS MPEUIOKEHHON 3a1a4K;

BBICTYNIaTh C MPE3CHTAUMEN Pe3yJbTaTOB MO3HABATEIBHON JESATEIBHOCTH,
NOJTYYEHHBIX CAMOCTOSITENILHO MJTH COBMECTHO CO CBEPCTHUKAMHM MTPH BBITOJIHEHUT
XUMHYECKOTO 3KCIEPUMEHTA, TPAKTUUYECCKOW paldOThl MO MCCIEIOBAHUIO CBOWCTB
M3yYaCMbIX BEIIECTB, peaau3anui y4eOHOro MpoeKTa U (POPMyIMpOBaTh BBIBOIBI
o pe3yibTaraM MPOBEAEHHBIX HMCCICAOBAHUN MyTEM COrIACOBAaHWS TMO3HWLMNA B
X0J1¢ 00CYKACHUS 1 OOMEHA MHEHUSIMH.

OBy1ageHNe YHUBEPCAJbHBIMHA PEryIsTHBHbIMH JeiCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYINECTBIATh CBOK) MO3HABATENIBHYIO
JEATENIbHOCTh, ONpeAcss €€ [eMu M 3aJadd, KOHTPOJIMPOBaTh W MO MEpe
HEOOXOMMOCTH KOPPEKTHPOBATh NPEUIATacMblii  aJIfOPUTM  ACHCTBHNA TMpPU
BBITIOJITHCHMHA YYEOHBIX W MCCICAOBATEIbCKUX 3a7a4y, BbIOMpaTh HamboJiee
3¢ peKkTHBHBIA C€MOCOO WX pEHICHHS C YYETOM [MOJIYYCHHS HOBBIX 3HAHWNA O
BEUICCTBAX U XUMUUYECCKUX PEAKIUSX,

OCYILECTBIIATE CAMOKOHTPOJIb CBOEH ACATEIBHOCTH HA OCHOBE CaMOAHAIN3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHBIC pE3YJIBTATBI  OCBOCHMSL Kypca «OpraHhdeckas XUMHS)
OTPKAKOT:

c(hOPMUPOBAHHOCTh  MPEACTABICHUMA O XUMHYECKOW  COCTaBIISIOUICH
€CTECTBCHHO-HAYYHON KAPTUHBI MHPA, POJIM XUMHUU B T[O3HAHWUU SBJICHUH



OpUpPOIbl, B  (POPMHPOBAHMM MBIIUICHUS W KYJbTYpPbl JIAYHOCTH, €&
(PYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM [Tl PELICHUS MPAKTHYECCKUX 331a4
Y 3KOJIOTMYECKH OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY 3I0POBBIO M MPUPOTHOMN
cpene;

BIQJICHAE  CHCTEMOM  XMMHMYECKMX  3HAHWH, KOTOpas  BKJIFOYACT:
OCHOBOIOJIATAOINNE TMOHATUS (XMMHYECKHAWA JJIEMEHT, aTOM, JJICKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpalEHHAsI), MOJIb, MOJISpHAs
Macca, MOJISIPHBIA OOBEM, YIJIEPOAHBIA CKENeT, (PyHKUMOHATbHAS TPYIIIA,
pamuKan, U30MEPHs, U30MEPbI, TOMOJIOTUYECCKUI Psifi, TOMOJIOTH, YTIEBOIOPOIBI,
KHACTIOPO M Aa30TCOAECPKALIME COCAMHEHMS, MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUS ), TEOPUN W 3aKOHBI (TEOPHS CTPOCHUS
oprannyeckux BemectB A. M. ByTnepoBa, 3aKk0OH COXpaHEHHs] MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XWMHWHW, MHPOBO33PCHUYECKUE 3HAHWS,
JeKale B OCHOBE MMOHUMAHWS MPUYAHHOCTH M CUCTEMHOCTH XHUMHYECKHX
SABJICHUH, (PAKTOTOTUYECKUE CBEACHUS O CBOWCTBAX, COCTAaBE, IMOIYYCHUH W
0€30MacHOM MCIOJIb30BAHWM BAKHEHIIMX OPraHWYeCKUX BEIICCTB B OBITY H
MPAKTUYECKOHN ACATEIBHOCTH YETTOBEKA,

c()OPMUPOBAHHOCTh YMEHHI BBISIBIATh XAPAKTCPHBIC TMPU3HAKH TOHSITHIA,
YCTAHABJIMBATH MX B3aMMOCBS3b, MCIOJbB30BATH COOTBETCTBYIOIINE TOHATUS TPU
OTMKCAaHUM COCTABA, CTPOCHHS W PEBPALICHUI OPraHUYECKUX COCTMHEHMIA,

c()OPMUPOBAHHOCTh YMEHHI MCMOIb30BaTh XUMHYECKYIO CHUMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJSPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIIEHHONA)
(GOpMyJT OpPraHMYECKMX BEIICCTB W YPAaBHEHUH XMMUYECKMX PEaKLuid,
W3rOTABIIMBATh MOJEIM MOJIEKYJT OPraHMYECKUX BEIIECTB AJII WILTIOCTPALIMM HMX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS,

c()OPMUPOBAHHOCTh YMEHWH YCTAHABIMBATH MPHHAJIC)KHOCTh HM3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTABY W CTPOCHHKD K ONPEACTEHHOMY
KJIACCy/Tpynne COeAMHEHUH (YIJIEBOJOPOAbI, KHCIOPOA W a30TCOACPKAIIUE
COCIMHEHMSI, BBICOKOMOJICKYJISIPDHBIE COEJAMHCHWS), 1aBaTh MM HAa3BaHWs [0
cucremarnueckoil HomeHknatype (IUPAC), a Takxke NpUBOAWTH TPUBHAIBHBIC
HA3BaHWS OTACIBHBIX OPraHMYECKWX BEIICCTB (ITWIICH, NPONWICH, AUECTHIICH,
ATWJICHIJIMKONb, TIMUEPUH, (PEHOJ, OpMAIbACIU, ALCTaNbACTHA, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAS KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TITFOK032,
(dpyKTO3a, KpaxmaJl, HEJIII0J103a, TJUIUH );

C()OPMUPOBAHHOCTh YMEHMS OMNPEIENSITh BHUIAbl XHUMHUYECKOH CBSI3W B
OPraHUYECKUX COCAMHECHUAX (OAMHAPHBIC U KPATHBIE),



C()OPMUPOBAHHOCTh YMEHUSI TPHUMEHSTH TMOJIOKECHHUS TEOPUM CTPOCHUS
oprannyeckux BemectB A. M. bytnepoBa anst 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTABA M CTPOCHMSI, 3AaKOH COXPAHEHUSI MacChl BELIECCTB,

C(OPMUPOBAHHOCTh ~ YMEHHH  XapakTEpHU30BaThb  COCTaB, CTPOCHUE,
(U3NYECKUE W XMMHUYECKUE CBOMCTBA TUMHYHBIX MPEACTABUTENECH Pa3TUYHbBIX
KJJACCOB OPraHMYECKUX BEINECTB (METAH, 3TaH, STWICH, MPOMWIEH, AUECTHIICH,
Oyraguen-1,3, MetunOytagueH-1,3, O€H30J, METaHOJ, 3TAHOJ, ATUJICHIJIMKOJIb,
TIIMUEPHAH, (PEHON, AUETAbACTH, MYPAaBbHHAS W YKCYCHas KHUCIOTHI, TJIFOKO03a,
KpaxMaJ, UEJUTI0JI03a, AMUHOYKCYCHAs KHCI0TA), WILTIOCTPUPOBATh TEHETHUECKYIO
CBSI3b MEXKIYy HMMHM YPaBHEHUSIMM COOTBETCTBYIOIIMX XMUMHUYECKHX PEaKUui ¢
UCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUHUKH YTIIEBOIOPOAHOTO
ChIpbsi (HE(Th, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI WX MEPepPadOTKH W
MPAKTUYECKOE MPUMEHEHUE POAYKTOB NepepabOTKHy;

C()OPMUPOBAHHOCTh YMECHHW MPOBOJWTH BBIYMCICHUS [0 XHUMHYECCKHM
YPaBHECHUSAM (MacChl, 00BbEMA, KOIMYECTBA MCXOJHOTO BEIIECCTBA MM MPOAYKTa
PEAKIMKM MO HM3BECTHBIM Macce, OOBEMY, KOJMYECTBY OJHOIO M3 HMCXOJHBIX
BEUICCTB MM MPOAYKTOB PEAKIIUN ),

c(hOPMUPOBAHHOCTL YMEHHH BJIAJIETh CUCTEMOW 3HAHWU 00 OCHOBHBIX
METOJAX HAYYHOTO MO3HAHMS, UCIIOJIb3YEMBIX B XUMHUW MPU U3YUYECHUHU BELICCTB U
XUMHUYECKUX SIBIICHUH (HAOMOIEHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE ),
UCIOJb30BaTh CHCTEMHBIE XUMWYECKHE 3HAHWSA JUIs TPUHATHS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHTYalMsX, CBJI3aHHBIX C BEUICCTBAMM M MX
NPUMEHEHUEM,

c(OPMUPOBAHHOCTh YMEHHIA COONIOAATH MPABKIA MOJIB30BAHUS XUMHYECKOHN
NOoCyJI0il M JTabopaTOpHbIM OOOPYJAOBAHUEM, a TAKKE MpaBWjia OOpalIeHUs C
BEUICCTBAMM B COOTBETCTBMHM C WHCTPYKUMSMHU MO BBINOJHEHUIO JIAOOPAaTOPHBIX
XUMHYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHMWI TIJIAHUPOBATh M  BBIIOJHATE XWMHYECKUH
AKCIEPUMEHT (TPEBPALLICHHS] OPraHUYECKUX BELIECTB MPU HATPEBAHUM, MOy YCHHE
ATHJIICHA W W3YyYEHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKIMH OPraHu4eCKUX
BEUICCTB, JcHATypauus OCNKOB MPH HArpeBaHWM, LBETHBIC PEaKLMH OEIIKOB) B
COOTBETCTBMM C TPABWJIAMM TEXHUKH O€30MaCHOCTH TpH OOpalleHUH C
BEIIECTBAMH M Ja0OpPaTOpHBIM  OOOPYJOBAHUEM, MPEICTABIATh PE3YJIBTATHI
XUMHYECKOTO JKCIEPUMEHTa B (OpPME 3alKCH yPAaBHCHHH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIHPOBATH BEIBOABI HA OCHOBE 3THUX PE3YJIbTATOB,

C()OPMUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3HPOBATH XUMHUYECKYIO
WHPOPMALMIO, TONYYaEMYK) M3 Pa3HbIX MCTOYHMKOB (CPEICTBA MAacCCOBOH
uH(popmanuu, HTEpHET 1 ApyTUX),



c(hOPMUPOBAHHOCTL ~ YMEHHMU  COOMIOAATh  MpaBWja  SKOJOTUYECKH
LEJIECO00OPA3HOTr0 TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B LENAX
COXPAHEHUS] CBOETO 3JI0POBbSl U OKPY’KAIOIICH MPUPOTHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JICHCTBHSI HA KUBHIE OPraHU3Mbl OMPEACIEHHBIX OPraHUYECKUX
BCIIECTB, MOHMMAs cMbica mokazatens [I/IK, moscHAT, Ha mpuMepax CrocoObl
YMEHBIICHUST W MPEIOTBPAICHAS WX BPEAHOrO BO3JACHCTBUS HA OPraHW3M
YeIOBEKA,

JUIsl OOyYarOMIMXCSd C OTPAHUYCHHBIMA BO3MOXKHOCTSIMH 3JI0POBbS. YMECHHE
NPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYNHBIX METOAAX TMO3HAHWS BELIECTB M
XUMUYECKUX SIBJICHUM

JUISL  clenbix H clnaOoBHUIAIMX O0yYaromUXCsi: YMEHHUE MCHOJIb30BaTh
peNbepHO-TOUYCUHYIO cHCTEMY 0Oo3HauyeHuit JI. Bpaiins asd 3anucu XuMUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHudeckas
XUMUS» OTPAXKAFOT:

c(hOPMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KApPTUHBI MHUPA, POJIM XUMHUU B I[IO3HAHWUU SIBJICHUMN
OpupoAbl, B  (OPMUPOBAHWMM  MBIIUICHUS W KYJBTYPbl JIMYHOCTH, €€
(OYHKIMOHAIBHOW FPAMOTHOCTH, HEOOXOIMMOM 1l PEHICHUS MPAKTUYECKUX 3a71a4
U DKOJIOTHYECKM OOOCHOBAHHOTO OTHOLIEHUSI K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHAE  CHCTEMON  XWUMHUYECKHMX  3HAHWI, KOTOpas  BKJIFOYAET:
OCHOBOITOJIATAOIINE MOHATUS (XMMUYECKUH DJIEMEHT, aroM, M30Tom, S-, p-, d-
SJICKTPOHHBIE OPOWUTA M aTOMOB, HWOH, MOJICKYJa, MOJib, MOJIIPHBIA OOBEM,
BAJICHTHOCTh, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCIICHUS, XUMUYECKAs CBSI3b
(KOBaJICHTHAs, MOHHASI, METAIJIMYECKAsl, BOJOPOAHAS ), KPUCTALINYECCKAsT PEUIETKA,
TANBl ~ XUMHAYECKUX  PEaKLUUd, PacTBOpP, IJIEKTPOIUTHI,  HEICKTPOJIUTHI,
JJICKTPOJINTHYECKAA AUCCOLMALMS, OKUCIUTEb, BOCCTAHOBUTEIIb, CKOPOCTh
XUMUYECKON peaKIMu, XUMUYECKOE PABHOBECUE), TCOPUM M 3aKOHBI (Teopus
BJIEKTPOJIMTUYECKON aucconumanuu, nepuoanyeckuit 3axkon /. WM. Menneneena,
3aKOH COXPAHEHMSI MACChI BELIECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS SHEPIUU
NPy XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECCKUN SI3bIK XUMUMH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKALIME B OCHOBE IMOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEJECHUS O CBOMCTBAX,
COCTAaBE, MOJIYYCHUH U O€30MaCHOM HMCMOJIb30BAHUM BaKHEHIITMX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOUN NEITEIILHOCTH YEJIOBEKA,



Cc()OPMUPOBAHHOCTh YMEHHI BBISIBIATh XAPAKTCPHBIC TMPU3HAKH MOHSTHIA,
YCTaHABJIMBATh WX B3aUMOCBSA3b, UCIOJIB30BATh COOTBETCTBYIOIIUE MOHATUSA IPU
ONMUCAHNU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALLICHUI;

c()OPMUPOBAHHOCTh YMEHHI MCMOIb30BaTh XUMHYECKYIO CHUMBOJIMKY IS
cocrtapneHuss (OpMYJT BEHIECTB M  YPaBHEHUM  XMMWYECKMX  PEaKLUH,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTACIIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId ra3, YIJIEKHCIbIA ra3, aMMHAK, raméHas
W3BECTh, HETAUIEHAS U3BECTh, MATHEBAS COJIA, MTUPUT U IPYTHE),

c()OPMUPOBAHHOCTh YMEHUH OMPEIEIISITh BAJICHTHOCTh U CTENIEHb OKHCJICHUS
XUMHAYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOrO COCTAaBa, BUA XMUMHYECKOMN
CBSI3U (KOBAJICHTHAsI, MOHHAS, METAJUIMYECKAS, BOAOPOIHAS) B COCIMHEHUSX, TUI
KPUCTAIUIMYECKOH PEIETKM KOHKPETHOIO BEIIECTBA (ATOMHAS, MOJIEKYJISIPHAS,
WOHHAs, METAUIMYECKAs ), XapPAKTEP CPEAbl B BOJHBIX PACTBOPAX HEOPraHMYECKHUX
COCIMHECHUI,

c(OPMUPOBAHHOCTH YMEHHI YCTaHABJINBATH [PUHAJIEXKHOCTD
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBY K ONPEACIEHHOMY KIIACCY/TpyIe
COCIMHEHM (ITPOCThIE BEMIECTBA — METAUIBI M HEMETAIIJIBI, OKCUBI, OCHOBaHUS,
KHACTIOTHI, aM(POTEPHBIE TUAPOKCUABI, COJIH ),

c(OPMUPOBAHHOCTh YMEHH PACKPHIBATH CMBICI MEPUOAMYECKOTO 3aKoHa /1.
H. Menaeneesa 1 JEMOHCTPUPOBATH €r0 CUCTEMATU3HPYIONIYI0, OOBICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIUH;

C()OPMUPOBAHHOCTh YMEHHMI XapaKTEpU30BaThb SJIEKTPOHHOE CTPOCHUE
aTOMOB XMUMHWYECKUX JNeMeHTOB 14 mnepuonoB Ilepuoanveckoil CHUCTEMBI
xumudeckux ayeMeHToB JI. M. MenneneeBa, ucnosib3ys MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTtanmy, «QHEPreTHUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XMMHUYECKUX DJIEMEHTOB U UX COCAUHEHUI
o nepuoaam u rpynnam [lepuoauueckoit CUCTEMBI XUMUYECKHUX JIEMEHTOB []. U.
Mengeneena,

Cc()OPMUPOBAHHOCTh ~YMEHUH  XapakTepu30BaTh (OMUCHIBATh)  OOIIME
XUMHAYECKHE CBOMCTBA HEOPraHMYECKHUX  BEIUECTB  PA3/IMYHBIX  KIIACCOB,
MIOATBEPIKAATE CYLIECTBOBAHUE T'€HETUYECKOM CBA3ZM MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IMOMOLIBI0 YPABHEHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKLIUIA,

Cc()OPMUPOBAHHOCTh YMEHMS KJIACCHU(PUIMPOBATh XUMHUYECKHAE PEAKLUM IO
PA3IAYHBIM MPHU3HAKAM (YMCIYy M COCTaBY PEArMpyrOLIMX BEUIECTB, TETLIOBOMY
3(p(PeKkTy peakumn, U3MEHECHUIO CTEMECHEH OKHMCIEHUS 3JIEMEHTOB, 00paTUMOCTH
PEAKIMH, YYACTHIO KaTaln3aTopa),

c()OPMUPOBAHHOCTh YMEHHI COCTaBIISATH YPABHEHMS PEaKUMil Pa3IMYHbIX
TUMOB, TIOJTHBIE M COKPALIEHHBIE YPABHEHHSI PEAKIMI HOHHOTO 0OMEHA, YUUTHIBAS
YCJIOBHSA, ITPH KOTOPBIX 3TH PEAKLUU UAYT 0 KOHLA,



c(OPMHUPOBAHHOCTL YMEHHUI MPOBOAUTH PEAKIUH, MOATBEPKIAIOLINE
KQYeCTBEHHBI COCTAB pa3JMYHBIX HEOPraHWYECKUX BELIECTB, PACIO3HABATH
OMBITHBIM MYTEM MOHBI, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIECTB,;

c(OPMHUPOBAHHOCTh ~YMEHHMH  pacKpbIBaThb CYIIHOCTb  OKUCIMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMNA MOCPEACTBOM COCTABICHMSI JICKTPOHHOTO OajiaHca
OTHAX PEAKINN;

c(OPMHUPOBAHHOCTb YMEHUN OOBSCHSITH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
PEaKIMU OT PA3IUYHBIX (PAKTOPOB; XapaAKTEP CMELICHUSI XUMUUECKOTO PABHOBECH S
B 3aBUCUMOCTH OT BHEIIHETO Bo3AekcTBus (mpunuun Jle [llarensbe);

c(OPMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUYECKHE MPOLIECCHI,
JeKalllMe B OCHOBE MPOMBILUICHHOTO MOJYUYEHUsS] CEPHOM KUCIOTHI, aMMHUaKa, a
TaKke C(POPMUPOBAHHOCTh MPEACTABICHUI 00 OOIIMX HAYUYHBIX MPUHIMIAX U
AKOJIOTMYECKUX MPOOJIeMaX XMMUYECKOTO TIPOU3BO/ICTRA,

c(OPMHUPOBAHHOCTL YMEHHUI MPOBOAUTH BBIYMCIEHHS C MCIOJIb30BAHUEM
MOHSATHUSI «MAccoBasi J10Jis BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLICHWHA Ta30B
P XUMUYECKMX PEAKIMSIX, MACChl BEUIECTBA WM 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCE€ WJIM 0OBEMY OJHOTO M3 YUACTBYIOLIMX B pEaKIMU
BEIIECTB, TEIJIOBOr0 3(PQeKTa peakiMi HA OCHOBE 3aKOHOB COXPAHEHMs] MAaCChl
BEIIECTB, MPEBPALICHUS U COXPAHCHUS SHEPTUH;

c(OPMHUPOBAHHOCTb YMEHUM COOIIOIATH TTPaBUIIA TOJIB30BAHUS XUMUUECKOM
NOoCyJI0il M JTabopaTOpHbIM OOOPYJAOBAHUEM, a TAKKE MpaBWjia OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLMUSMU IO BBINOJHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OTBITOB,;

c(OPMHUPOBAHHOCTL YMEHWI I[UIAHUPOBATh W  BBIMOJHATH XUMHYECKHI
AKCOEPUMEHT (Pa3NIo’KEHUE MEPOKCUIA BOAOPOAA B MPUCYTCTBUM KaTaliu3aropa,
ONpPENEIICHUE CPEeIbl PACTBOPOB BEHIECTB C TOMOILNBI0  YHUBEPCATBHOTO
WHMKATOPA, BJIMSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM peakiui,
PEAKIMM MOHHOIO OOMEHA, KAQUECTBEHHBIC PEAKUMM Ha cyib(ar-, kapOoHaT- U
XJIOPU/I-AHUOHBI, HA KaTMOH aMMOHHUS, PELUICHUE HKCIEPUMEHTAIBHBIX 33Jay MO
Temam «MeTajuibly U «HemeTtajuibly) B COOTBETCTBMM C TpaBUJIaMU TEXHUKH
0€e30MacHOCTH NpH OOpAICHUH C BEIIECTBAMM U JIAOOPATOPHBIM 000PYIOBAHUEM,
OPEACTaBIATh PE3YJbTaThl XMMHUYECKOTO JKCIEpPUMEHTa B (OopMe 3amnucu
YPaBHEHM COOTBETCTBYIOLIMX peakiuii u (GopMyIMpoBaTh BHIBOJbI HA OCHOBE
ATUX PE3YJIbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH aHAJIU3UPOBATh XUMUYECKYIO
UHPOpPMALIMIO, TOJIYYaeMyH) W3 pa3HbIX HCTOYHMKOB (CpeAcTBa MAacCOBOM
KOMMYHUKaIMK, MTHTEpHET U IPYyTrux);



c(hOPMUPOBAHHOCTL ~ YMEHHMU  COOMIOAATh  MpaBWja  SKOJOTUYECKH
LEJIECO00PA3HOr0 MOBEACHUST B OBITY W TPYAOBOH NEITEIBHOCTH B IEISIX
COXPAHEHUSI CBOETO 3I0POBbS M OKPYKAMOWIEH MPHUPOJHOH CPEAbl, OCO3HABATH
OMACHOCTh BO3ACUCTBUS HA KUBbIC OPraHU3Mbl OMIPEAETEHHBIX BEIICCTB, MOHUMAs
cmbicn mokazarens [1/IK, mosicHAT, HA mOpuUMepax CnocoObl YMEHBIICHUS W
MPEAOTBPALICHUS UX BPETHOTO BO3JICHCTBUS Ha OPraHU3M YEI0BEKA,

JUIsl OOy4YaroMMXCS C OTPAHUYCHHBIMH BO3MOKHOCTSIMM 3JI0POBbS. YMEHHUE
NPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYNHBIX METOAAX TMO3HAHWS BELIECTB M
XUMHYECKUX SBJICHMIA,

JUISL  clenbix H clnaOoBHUIAIMX O0yYaromUXCsi: YMEHHUE MCHOJIb30BaTh
peNibepHO-TOUYCUHYI0 cUCTeMY 00Oo3HaueHuil JI. bpaiing ajig 3anucu XuMUUYECKHUX

dbopmy.



TEMATHUYECKOE INNTAHUPOBAHUE

10 KJTACC
KonunyectBo yacos DJeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposrbie)
Ne n/m Kontpoabnsie | IlpakTnueckne
NPOrpamMmslI Bcero o0pa3oBaTe/ibHbBIE
padoTbI padoTbI
pecypcsbl
Pasnen 1. TeopeTnueckue 0CHOBbI OPraHH4Y€CKOH XMMHH
IIpenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHS] OPraHUYECKUX COeTUHEHUN A. 4
M. bytneposa
Hroro no pazneny 4
Paspnen 2. Yraesonopoabt
21 IIpenenbHble yriaeBOAOPOABl — ajlKaHbI. 7 1 1
' LuknoankaHsl.
29 HenpenenbHele yrieBogopobl: alKeHbl, g !
' aJIKaJINEHbI, aJIKMHbI
23 ApomaTtudeckue yrieBoa0pObI 8 1
54 IIpupoaHblie HCTOYHUKH YIIIEBOAOPOIOB U |
' ux nepepadboTka
Hroro no pazneny 24
Pa3pen 3. Kuciopoacoaep:kamue opraHniecKue coeInHeHHs
3.1 Cruptel. @eHon 5
Anpnerunsl. KapOOHOBBIE KHCIOTHL
32 P 13 1 2
Crnoxable 3¢pupsl
33 Yraesoabl 7 1




Hroro no pazneny 25
Pa3nen 4. A3oTcoaepxainue opraHudecKne coeIHHEeHUs

4.1 AmuHbl. AMUHOKHCTTOTHI. benku 6
Hroro no pazneny 6

Paspen S.Xumus u xu3Hb. BeicOKOMOJIEKYIsSIpHBIE COeANHEHHS

5.1 IInactmaccel. Kayuyku. Bonokna 9
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 [TPOT PAMME 68




11 KVIACC

KonunyectBo yacos DJeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB 1 TeM uugposbIe
Ne n/m Konrtpoabubie | IIpakTHueckue (mubp )
NPOrpamMmslI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypcsbl
Pazgen 1. TeopeTnueckue 0CHOBbI XUMUH
Ctpoenue atomoB. Ilepuonuyeckuii 3akoH
1.1 u Ileproauueckas cucteMa X UMHYECKHX 3
anemeHToB J[. 1. Menneneesa
12 Crtpoenue BemmecTBa. MHOroodpasue 4
' BEIIECTB
1.3 XHUMHUUECKHUE peaKLun 6 1 1
Hroro no pazneny 13
Pasznen 2. Heopranunueckasi Xumust
2.1 MerTamnbl 1
22 Hemeramier 1 1
23 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Hroro no pazneny 17
Pazgen 3. Xumus u :KU3Hb
3.1 XuMusi ¥ )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

No

n/n

Tema ypoka

Koaun4yecTBo 4acos

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckHne
padoThI

Mara
H3y4YeHusd

/3

IIpenmer opraHn4eckon XUMHH, €€
BO3HMKHOBEHHUE, PA3BUTHE U 3HAUCHHE

05.09.2023

Teopust CTpOCHUSI OPraHUYECKUX
coequHeHunii A. M. byTtiepoBsa, €€ OCHOBHbIE
ITOJIOKCHUA

07.09.2023

IIpencrasnenne o kiaccupukanuu
opranudeckux Beuiects. Homenknatypa
(cucTemaTuyeckasl) M TPUBUAJIbHbBIE HA3BAHUS
OpPTaHUYCCKUX BEIICCTB

12.09.2023

Buae! nsomepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS

14.09.2023

AJIKaHBI: TOMOJIOTHUYECKUH psif, oOrmast
¢dbopmya, HOMEHKJIAaTypa 1 U30MepHs,
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI

19.09.2023

duznveckre 1 XUMHUYECKHE CBOMCTBA
anka”HoB. Haxo)kneHue ajJkaHoB B IPUPOAE.
CriocoObl MoNTyueHust U PUMEHEHHE aJTKaHOB

21.09.2023

[uknoankansl: oOast popmyna,
HOMEHKJIATypa U H30MepHsi, 0COOCHHOCTH
CTPOEHUS M XUMUYECKHX CBOWCTB, CITOCOOBI
MOJIYYCHHSA U MPUMEHEHUEC

26.09.2023




Pelenue pacuéTHbIX 3a7a4 Ha ONpeseieHe
MOJIEKYJISIPHOH (POPMYJIBI OPraHUIECKOTO
BELIIECTBA [10 MACCOBBIM JI0JIIM aTOMOB
3JIEMEHTOB, BXOSIIUX B €r0 COCTAaB.

28.09.2023

Cucremarusanus 1 0000LLIEHYE 3HAHUNI 110
teme: «IIpenenbHble yraeBOIOPOABI -
AKAHBI

03.10.2023

10

IIpakTuyeckasn padora Nel KauecrseHHoe
OIpeieNIeHue yIaepoaa, BOAOPOAa, XJIopa B
OPTaHUYCCKUX COCANHCHUAX

10.10.2023

11

KonTtpoabHas padora Nel no Teme:
Aunkanbl. [{uknoankaHbl

12.10.2023

12

AJIKEHBI: TOMOJIOTHUECKHIA psift, oOImast
bopmya, HOMEHKJIATYpa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKY L.

17.10.2023

13

duznueckre 1 XUMHUYECKHE CBOIICTBA
ankeHoB. [IpaBuio MapkoBHrkoBa. CriOCOOBI
MOJIyYCHUS] U IPUMEHEHHUE aJIKEHOB

19.10.2023

14

IpakTuueckas padora Ne 2. Ilonyuenue
STUJIEHA U U3y4YEHUE ero CBONCTBY»

24.10.2023

15

Ankanuensl. byranuen-1,3 u
metundOyraauen-1,3. [lony4yenne
CHUHTETUYECKOIO Kay4dyKa U PEe3UHBI

26.10.2023

16

XHUMHUYECKUE CBONCTBA CONPSKEHHBIX
nueHoB. CrocoObl MONyYeHUs U IPUMEHEHUE
alKagueHoOB

28.10.2023

17

Pemenue pacuéTHbIX 3a7a4 Ha ONpEAEIeHUe
MOJIEKYJISIPHOH (POPMYJIBI OPraHUIECKOTO

07.11.2023




BE€LICCTBA

18

AJIKUHBI: TOMOJIOTHYECKHIA psit, oOmast
dbopmyia, HOMEHKIIATYPA, SJIEKTPOHHOE
IIPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJL,
¢dusndeckne CBONCTBA.

09.11.2023

19

XHUMHUYECKHE CBOMCTBA aJIKUHOB.
KauecTBeHHBIE peakiuu Ha TPOHHYIO CBA3b
CriocoObl mony4eHus 1 IpUMEHEHNE
aJKUHOB. Pemenue 3aga4: pacuérsl o
YPaBHEHUIO XUMHUYECKON PeaKkLiuu

14.11.2023

20

ApeHbl. DIeKTPOHHOE U POCTPAHCTBEHHOE
crpoenue OeHzona. Mzomepus u
HOMEHKJIaTypa.

16.11.2023

21

duznveckre 1 XUMHUYECKHE CBOMCTBA
Oensona

21.11.2023

22

T'omonoru 6enzona. OcodeHHOCTH
XUMHUYECKUX CBOMCTB rOMOJIOIOB OEH30J1a

23.11.2023

23

I'eHeTnyeckas CBsI3b ApOMATHIECKUX
yIJIEBOIOPOAOB C APYTUMH KJIaCCaMHU
OpPraHUYECKUX BELIECTB

28.11.2023

24

[TpupoaHbie HICTOYHUKHU YTIIEBOAOPOIOB!
NPUPOHBII a3 U MOMyTHbIE HETSIHBIE rasbl,
He(Th U IPOOYKTHI €€ epepaboTKu

30.11.2023

25

I'eneTnyeckas cBsI3b MEKIY KIaccamMu
YTJIEBOAOPOAOB.

05.12.2023

26

Pemenue 3agad: pacu€rpl O ypaBHEHUIO

07.12.2023




XI/IMH‘{eCKOfI peaKLII/II/I, BBIYUCIICHUEC
MacCOBOI WU OOBEMHOMU JOJIU OT
TEOPETUYECKH BO3MOKHOTO

27

Cucremarusanus 1 0000LLIEHYE 3HAHUNI 110
teme: «HemnpenenbHblie 1 apoMaTHYeCKUe
YTJIEBOAOPOIBI»

12.12.2023

28

KonTtpoabHas padora Nel no Teme:
«HenpeneanbIe " apOMATUICCKUE
yTIEBOAOPOABI)

14.12.2023

29

Hpeneanble OAHOATOMHBIC CIIUPTDBL
Ctpoenne MoJniekyJ1, GyHKIIHOHAIbHAS
rpynna. M3omepust 1 HOMeHKIaTypa.
Bonoponnas cBsi3b.

19.12.2023

30

IlonyueHue 1 MpUMEHEHUE CIIUPTOB.
CaoiicTBa 3Tagoya. Pusmonornueckoe
NEeHCTBHE CIIUPTOB HA OPTaHU3M YEJIOBEKA.

21.12.2023

31

I'eneTudeckas cBsI3b NPEACIIbHBIX
OAHOATOMHBIX CITUPTOB C YIJICBOAOPOAaMU.

26.12.2023

32

MHoOroaToMHbI€ CIIUPTHI. DTUJIEHTIINKOb,
rnuuepuH. CBONCTBa, MPUMEHEHHE.

28.12.2023

33

@enounel. CTpoeHHe MONeKy bl heHoma.
CroiicTBa ¢peHona. TokcuyHOCTH (heHoNa U
ero coenunenuil. [lopnyuenue u
PUMEHEHHE.

11.01.2024

34

Anpperunbl. CTpoeHHE MOJIEKYJIbI
dopmanbaernna. M3zomepust 1 HOMEHKJIATYpA.

16.01.2024

35

CaoiicTBa anpaeruos. @opmMaibaerua u
areTaNbeTUA; MONy4YeHHe U IPUMEHEHHE.

18.01.2024




36

Keronsl. Ctpoenue Monekyn. Mzomepust u
HOMeHKJaTypa. Ilonyyenune u npumenenue.

37

OnHOOCHOBHBIE TIPEAENbHBIE KApOOHOBBIE
kucaoThl. CTpoeHne MOJIEKYI.
dynknuoHanpHas rpynna. Mzomepus n
HOMEHKJIaTypa.

23.01.2024

38

CaoticTBa KapOOHOBBIX KUCIIOT. Peakiust
stepudukanyun. Ilonydenne kapOOHOBBIX
KUCJIOT U puMeHenne. KpaTkue cBeneHus o
HeTpeneIbHbIX KapOOHOBBIX KUCIOTAX.

25.01.2024

39

IIpakTuyeckas padora Ne3 «Ilonyuenue u
CBOMCTBA KAPOOHOBBIX KUCIIOTY

30.01.2024

40

I'eHeTuueckas CBsI3b KAPOOHOBBIX KHCIIOT C
JPYTHUMH KJIACCAMH OPTraHUYECKUX
COeqUHEHUN.

01.02.2024

41

IIpakTuyeckas padora Ned «Peenue
SKCIEPUMEHTANIbHBIX 3a7a4 Ha
pacrno3HaBaHUe OPraHUYECKUX BELIECTBY»

06.02.2024

42

Q0001menre 1 cucTeMaTU3aLus 3HaHUHI 110
teme «Kucnopoaconepkaiue opraHu4eckue
COCTUHEHUS»

08.02.2024

43

KonTtposbHnas padora Ne3 no remam
«Crnupthl U PeHO0JbI», AJIBAErHabI,
KeTOHbI», «Kap6oHOBBIE KHCJIOTHI»

13.02.2024

44

CrnosxHbie 3(UpbI; CBOICTBA, MOJyYEHUE,
MPUMEHEHUE.

15.02.2024




45

Kupsl, crpoenue xupos. XKupsl B npupone.
CsoiicTsa. [Ipumenenue.

20.02.2024

46

Motomue cpencrsa. IIpaBuna 6e3omacHoro

oOpaltneHust Co CpeCTBaAMU OBITOBON X MU,

22.02.2024

47

I'moxosa. Ctpoenue Monekybel. OnTuueckast
(3epkanbHas) n3omepus. Dusndeckue
CBOMCTBA U HAXOXJI€HHUE B IPUPOJIE.
IIpumenenune. @pykTO3a — U30MEP IIHOKO3BL

27.02.2024

48

XUMHUYECKHUE CBOMCTBA IJIFOKO3HBI.
IIpumenenue

29.02.2024

49

Caxapoza. Ctpoenne Mosekybl. CBOWUCTBA,
MPUMEHEHUE.

05.03.2024

50

Kpaxman — npencraButens NpUPOAHBIX
noNUMepoB. Pu3NUeCKue U XUMHYECKUE
cBoricTBa. HaxoxxaeHue B npupoze.
IIpumenenue.

07.03.2024

51

Llennronosa — npeacTaBUTENb TPUPOAHBIX
MOJIMMEPOB. duznueckre U XUMHUYECKHE
ceoricTBa. HaxoxxneHue B mpupoze.
IIpumeHeHue. ALieTaTHOE BOJIOKHO.

12.03.2024

52

IIpakTuyeckas padora NeS «Peenue
SKCIEPUMEHTANIbHBIX 3a71a4 Ha MOJyUeHHe U
pacrno3HaBaHUe OPraHUYECKUX BELIECTBY»

14.03.2024

53

Q0001menre 1 cucTeMaTU3aLus 3HaHUHI 110




TeMe « Y JIEBOOBD)

19.03.2024

54

Awmusbl. CTpoeHHe MOJIeKYJ. AMUHOTpYTMIA.
dusnyeckre U XMMHUUECKHE CBOICTBA.
Crtpoenue monekynbl anunuHa. ColicTBa
aHunuHa. [Ipumenenue.

21.03.2024

55

AmuHOKHCIOTHI. M30MepHst 1 HOMEHKIIAaTypa.

CroiicTBa. AMUHOKHUCIIOTHI KaK aM(pOTEpHbIE
opranuueckue coequHenus. [Ipumenenue.

02.04.2024

56

I'eneTudeckas CBsI3b aMUHOKHUCIIOT C APYyrumMu
KJlaCCaMH OPraHUu4CCKHUX COGHHHGHHﬁ.

04.04.2024

57

benku — npupoaneie nonumepsl. Coctas u
CTpOEHUE.

09.04.2024

58

duznueckre 1 XUMHUYECKHE CBOIICTBA.
[IpeBpaimenus 6eMKOB B OpraHu3Me. Y CIieXu B
U3yYEHUH U CHHTe3¢€ OeNKOB.

11.04.2024

59

[Tonsitne 06 azoTcomeprkamux
reTepOLUKINYeCKUX coefquHeHusx. [lupunun.
IIuppon. ITupuMuUaUHOBBIE U TyPUHOBBIE
ocHOBaHUs. HyKJIeMHOBBIE KUCIIOTHI: COCTAB,
CTPOEHHE.

16.04.2024

60

Xumus U 310pOBbe YennoBeka. JIekapcersa.
[Ipobniembl, CBsI3aHHBIE C TPUMEHEHHUEM

18.04.2024




JICKAPCTBCHHBIX NPCIIapaToB.

61

IToHsiTHE O BHICOKOMOJIEKYJISIPHBIX
coequHeHusx. CTpoeHne MOJIEKY 1.
CrepeoperyisipHOe U CTEpEOHEPEryIISIPHOE
cTpoeHue. OCHOBHbBIE METO/IbI CHHTE3A
MOJIUMEPOB.

23.04.2024

62

Knaccupukanms mmactmacc.
Tepmomnactuunele nonumepsl. [lonmustunen.
ITonunponuneH. TepMOMIaCTUYHOCTS.
TepMOpeakTUBHOCTbD.

25.04.2024

63

Cunrernueckue kayuyku. CTpoeHue,
CBOICTBA, MOJIyYCHUE U MPUMEHEHHE.
Cunrernueckue BosiokHa. Kanpon. Jlascan.

07.05.2024

64

IIpakTuueckas padora Ne6 «PacrnozHaBaHue
IJIACTMACC U BOJIOKOH»

14.05.2024

65

KonTtposbHnas padora Ne4 no remam
«Caoxnblie 3¢pupbl. ZKupbb», «Yraesoabby,
«A30TCcoaeprKalue OpraHuyecKue
COeMHEeHHUs»

16.05.2024

66

Pertenue pacueTHbBIX 3a7a4 Ha OTIPEIEIeHNE
MacCOBOH WJIM OOBEMHOU JOJIM BbIXOIA
MPOAYKTA PEAKLIUU OT TEOPETUUECKU

21.05.2024




BO3MOXKHOTO.

67

Pertenue pacueTHbBIX 3a7a4 Ha OTIPEIEIeHNE
MacCOBOH WIH OOBEMHOI JOIH BBIXOIA
MPOAYKTA PEAKLIUU OT TEOPETUUECKHU
BO3MOKHOTO.

23.05.2024

68

O6o0enne 3HaHUH MO KypCy OPpraHUYeCcKOi
XUMHH

23.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC

No

n/n

Tema ypoka

Koaun4yecTBo 4acos

Bcero

KourpoabHbie
padoThI

IIpakTH4eckune
padoThI

HMara
H3y4YeHusd

A/3

XUMHUECKHUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HTrypanus aTOMOB

04.09.2023

Ilepuoanueckuii 3axoH u Ilepunoandeckas
CHUCTEMa XMMHUYECKUX 351eMeHTOB []. 1.
Menneneesa, UX CBA3b C COBPEMEHHON
TEOpPHUEN CTPOEHUsI AaTOMOB

11.09.2023

3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M UX COSAMHEHUI O
rpynnam u nepuoaaM. 3HaueHue
MEPUOIUYECKOT0 3aKOHA U CHCTEMBI
xumMudeckux anemenToB /[ 1. Menneneesa B
Pa3BUTUHU HAYKU

18.09.2023

Ctpoenue BemecTsa. XuUMHUECKasi CBA3b, €€
BHUAbBI, MEXaHHU3MbI o6pa3013aH1/151 KOBAJIEHTHOI
cBsaA3u. BopoponHas cBsi3b

25.09.2023

BaneHTHOCTb. DNIEKTPOOTPULIATEIIBHOCTD.
Crenenb okucienusi. Bemjecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHUS

02.10.2023

ITonsTue 0 nucnepcHbix cucteMax. MCTUHHBIE
Y KOJUIOMAHBIE pacTBOpbL. MaccoBast qoist
BELLECTBA B PACTBOPE

09.10.2023

Knaccugukanust ¥ HOMEHKIaTypa




HEOPraHWYECKUX coenuHeHui. I eneTnueckas
CBsI3b HEOPraHUYECKHX BEILLECTB, PA3JIUYHbIX
KJIaCCOB

16.10.2023

Knaccuukanus XUMHYECKHUX Peakiuii B
HEOPraHWYEeCKON U OPraHu4eCKON XUMHUH.
3aKOH COXpPaHEHUs] MACChI BELIECTB; 3aKOH
COXpaHEHUs U MPEBPALlEeHNs SHEPTUH IPH
XUMHUYECKHUX PEAKLMAX

23.10.2023

Ckopoctb peakunu. OOpaTuMbIe pEaKIUH.
XUMHUYECKOE PABHOBECHE

06.11.2023

10

IIpaxrrueckas padora Ne 1. «Bnusiaue
Pa3IMYHBIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON peaKLum»y

13.11.2023

11

DnexTponuTryeckas quccoruanys. [lousTre o
BOonopoaHoM nokaszarene (pH) pacteopa.
Peaxun nonHoro odmena. I'maponus
OPTaHUYCCKUX U HCOPTAHUYCCKUX BEICCTB

20.11.2023

12

OKHUCIUTENTbHO-BOCCTAHOBUTENBHBIC PEAKLIUH.
[TonsiTne 00 31eKTPONH3E PacIIaBOB U
PacTBOPOB COJieH

27.11.2023

13

KoHnTponbHas paboTa 1o pazaeny
«TeOpeTI/ILIeCKI/Ie OCHOBBI XUMUID»

04.12.2023

14

Mertanel, ux nojoxenue B [leppuoguyeckon
cucTeMe XUMHUYeCKuX sneMenToB [, .
MeHnneneeBa 1 0COOEHHOCTH CTPOCHUS
aTomoB. Obmue pusudeckue cBONWCTBA
METaJIOB

11.12.2023

15

Cnnasbl MeTaIOB. DIEKTPOXUMUYECKUH psAL




HaIpPsDKEHUN METaJIOB

18.12.2023

16

XumMudeckue CBONCTBA BAXKHEHIITUX METAJIJIOB
(HaTpuii, KaNui, KaJbIHi, MATHUH,
ATFOMUHUI) U UX COEIMHEHNN

25.12.2023

17

XUMHYECKHE CBONMCTBA XPOMA, MEAU U UX
COENUHEHUN

15.01.2024

18

XuUMHUUeCKHe CBOMCTBA [IUHKA, JKeJie3a U HX
COeTMHEHHI

22.01.2024

19

[Ipaktrueckast padora Ne 2. "Pemenne
SKCIIEPUMEHTAIbHBIX 3334 110 TEMe
«Metannb»"

29.01.2024

20

Hewmerannel, ux nonoxenue B Ilepuonnyueckoit
CUCTEME XUMUYECKUX 351eMeHTOB []. 1.
Mengeneesa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

05.02.2024

21

dusnyeckre CBOWCTBA HEMETAJLIOB.
AJJIOTPOMHSI HEMETAILIOB (Ha MpUMepe
KHUCTIopona, cepsl, hocdopa u yriepona)

12.02.2024

22

XUMHUYECKHE CBOMCTBA IaJION€HOB, CEPbI U UX
COENUHEHUN

19.02.2024

23

XuMudeckue cBOMCTBA a30Ta, ocodpa u ux
COEAMHEHUI

26.02.2024

24

XHUMHUYECKHE CBOWCTBA YIIEpOaa, KPEMHUS U
UX COCTUHEHUN

04.03.2024

25

IIpuMeHeHne Bas)KHENIINX HEMETAJJIOB U UX
COENUHEHUN

11.03.2024

26

O0001IeHre U cUCTEMATH3aLsI 3HAHUH 110
Teme «Hemeranney. Beruuciaenus mno
YPaBHEHUAM XUMUYECKUX PEAKLUN U

18.03.2024




TEPMOXUMHUYCCKUEC paCLIéTbI

IIpakrrueckas padora Ne 3. «Pemenne

27 1
?KCHepI/IMeH”l'“'aJ'IbeIX 3a4a4 o TeMe 01.04.2024
Hemeranner"»
28 KonTponbHast pabora mo Temam «MeTasuib» U |
«Hemerannbm 08.04.2024
29 Heoprannueckue u OpraHn4eCcKrue KUCIOTHL. |
Heoprannueckue u OpraHu4ecKue OCHOBaHUS 15.04.2024
AmdoTepHbIe HEOPraHUIECKUE U
30 OpraHu4eckue coeauHeHus. I 'enernueckas |
CBsI3b HEOPraHUYECKUX U OPTaHUYECKUX 22.04.2024
BEIIECTB
Ponb xumuu B obecrieueHu SKOIOTHIeCKO,
31 i i 1
SHEPreTUYEeCKOH U MUIIEBOH Oe30MacHOCTH, 06.05.2024
Pa3BUTHUU MEIULIUHBI
IIpencraBnenust 06 0OMMX HAYUHBIX
32 1
anHHI:InaX MPOMBILUIEHHOTO MOJTy4Y€HUs 13.05.2024
BA)KHEHIINX BELIECTB
33 Bt 1
€JI0BEK B MHUpPE BELIECTB U MaTEPHAJIOB £0.05.2024
34 X 1
VMMUs U 3[10POBBE YEJIOBEKA £0.05.2024
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




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

» Xumus, 10 knacce/ Pymzutuc I E., ®enpaman O.I°., AKupoHepHOE 001IECTBO
«HznarensctBo «IIpocserieHue»
» Xumus, 11 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AKuuoHepHOE 001IECTBO

«HzparensctBo «lIpocsemienue»

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

3a1auyHuK

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

POII






