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HOACHUTEJBHAS 3AIINCKA

[Iporpamma no XuMHM Ha YPOBHE CpPEAHEro 00IIero oopa3oBaHus pa3padoTaHa
Ha ocHoBe DenepanpbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3zoBaHuM B
Poccuiickoii ®denepaunn», TpeOOBaHMI K pe3yibTaTaM OCBOSHHUS (enepasbHOI
oOpasoBarenpHON mporpamMMbl cpeaHero oomero obpaszoBanus (DPOII COO),
npencraBieHHbIX B DenepanbHOM TOCyIapCTBEHHOM 0O0pPa30BaTEIbHOM CTaHIAPTE
COO, c¢ yuérom Konuenuuu mnpenonaBaHus ydyeOHOro npeaMmera «XHUMHS» B
oOpazoBarenbHbIX opranuzanusix Poccutickoit denepainu, peanu3yomrux OCHOBHbIC
oOpa3oBareNbHbIE MPOTrpaMMbl, U OCHOBHBIX NOJOKEHHH «CTpaTeruu pa3BUTHS
Bocriutanusl B Poccuiickoit ®@enepanuu Ha nepuoa a0 2025 roxa» (Pacmopsbkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OIPENEIICHUIO
oOuieil crpaterun oOy4deHMs, BOCIUTAHUS U Pa3BUTHUS OOy4yalOUIMXCA CpPEACTBAMU
yuebHoro npeamera «Xumus» g 10—11 xnaccoB Ha 0a30BOM ypOBHE COCTaBUIM
koHuenrtyanbHsle nojoxkeHus OGI'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJIEH,
COJICp)KaHMs, pe3yJbTaTOB OOydeHUssT U TPeOOBaHMM K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, [IOJIy4aeMOe BBIITYCKHUKAMU
o0uieo0pa3oBaTeabHOM  OpPraHM3alluM, SIBISETCA HEOThEMIIEMOM 4acTbl0 HUX
oOpazoBaHHOCTH. OHO  CIY)KHT 3aBEPLIAIOIIMM  JTAallOM  peaju3aluu  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYIIHX
LIEJIOCTHOM CHCTEME XUMUYECKOro 00pa3oBaHusl. DTU LIEHHOCTH KAacarOTCs MO3HAHUS
3aKOHOB HPUPOJbI, (OPMUPOBAHNS MUPOBO33PEHUS U OOIIEH KYJIbTYphl YeJIOBEKa, a
TaK)K€ DKOJIOTMUYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 30POBBIO U MPUPOIHOM
cpene. Peanuzyercs xumuyeckoe oOpa3zoBaHuE OOYYaIOIIUXCS HA YPOBHE CPEAHErO
o01iero oOpa3oBaHUs CPEJICTBAMU Y4EOHOTO TpeameTa «XUMHsS», COJEpKaHUE U
IOCTPOEHUE KOTOPOTO OIpENEIeHbl B MPOrpaMMe MO XUMUU C YU4ETOM crenupuKu
HAyKH XUMHUH, €€ 3HAUYCHUS B MO3HAHUU MPUPOABI M B MaATEpPUAIbHOW KHU3HU
oOlIecTBa, a Takke ¢ y4€TOM OOHMX LeJed M MPUHUUIIOB, XapaKTEPU3YIOIIUX
COBPEMEHHOE COCTOSIHUE CHUCTEMBbI CpeaHero oodiiero obOpaszoBaHusi B Poccuiickoi
denepanum.

XuMHUsi Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HMIpaeT ocoOyio pojib B
COBPEMEHHOM LIMBUJIM3AlIMHU, B CO3JaHUH HOBOI 0a3bl MaTepuaIbHOU KyJIbTyphl. OHa
BHOCUT CBOM BKJaJ B (POPMHpPOBAHME PAIMOHAIBHOIO HAY4YHOI'O MBIIUICHUS, B
CO3JJaHUE IEJIOCTHOTO MpPEACTaBICHUS 00 OKpYXKarolleM MHUpE KaK O €IUHCTBE
OpPUPOJBI U YENOBEKa, KOTOpoe (QOpMHUpPYETCS B XMMHHM Ha OCHOBE MOHUMAaHMS
BELIECTBEHHOI'O COCTAaBa OKPYKAIOLIEro MHUpPA, OCO3HAHHSA B3aUMOCBSA3U MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU M BO3MOXHBIMU 00JIACTSMU TPUMEHEHUS.

TecHOo B3aMMOAEHCTBYSI C APYTMMH €CTECTBEHHBIMH HAayKaMH, XUMUS cTaja
HEOTHEMJIEMON YacThbl0 MHUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCJIOBUEM YCHEIIHOIO
TpyJa W KU3HM Kaxaoro wieHa oOmiectBa. CoBpeMeHHas XHMMHsI KakK Hayka
co3uJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMI HallpaBj€Ha Ha peUIeHUE



r00anbHbIX MOPOOJIEM YCTOMYMBOTO pPa3BUTHSI YEJIOBEYECTBA —  CHIPHEBOW,
HHEPreTUUECKOM, MUIIEBOM, IKOIOTMUECKO 0€30MaCHOCTH M OXPaHBI 3I0POBBS.

B cootBercTBMM ¢ OOmMMHU TIEMSIMH W TPUHIUMIIAMH CPEAHETO OOIIETO
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbI ypOBEHBb
U3Y4YCHUS]) OPUEHTHPOBAHO IPEHUMYIIECTBEHHO Ha OOHIEKYJIbTYPHYIO IMOJTOTOBKY
oOy4Jaronuxcsi, HEOOXOJUMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCIEIIHOTO BKIIFOYEHUS B KU3Hb COIMYyMa, TPOJAOIKEHUS 00pa30BaHus B Pa3IMYHBIX
00J1aCTsIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsiomuMu  npeamMeTa  «XUMHs» — SBISIOTCS  0a30Bble  KypChl —
«Oprannueckass xumusi» U «OOIIas W HeEOpraHuyeckass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUM N0 HEOPraHMYeCKOW XMMHM (C BKJIIOYEHHUEM 3HAHUN W3 OOUIeH XUMHUH) U
oprannueckoil xumuu. dopMupoBaHHE [TaHHOW CHUCTEMbl 3HAHUW TPU U3YYEHUU
npeaMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO MHOT0O0Opa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa conepxkaHusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuveckass XuMus» chopMUpOBaHA B MpOrpaMMe [0 XUMHUHM Ha OCHOBE
CUCTEeMHOr0 TOJX0Ja K W3YYEHHIO Y4YeOHOro Marepuajia u  00yCIJIOBJICHA
HMCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUU Ha OMPENECIEHHBIX TEOPETUUECKUX
ypoBHsx. Tak, B Kypce OpraHM4ecKoil XUMHUH BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOpUM CTPOEHUS OPraHUYECKUX COCIMHEHHWH, a TaKK€ Ha YpPOBHE
CTEPEOXMMHUYECKUX U JICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BelecTB. CBeACHUA
00 m3y4yaembIX B Kypce BEUIECTBaxX HAIOTCS B Pa3BUTHM — OT YIJIEBOJIOPOJOB [0
CJIOKHBIX OMOJIOTMYECKH aKTHBHBIX COCAMHEHHH. B Kypce opraHmyeckod XUMUU
MOJTYy4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHMS
NEpPBOHAYANILHBIE TPEJCTABICHUS O XHUMHUYECKOM CBS3M, KIACCU(DUKAITMOHHBIX
MPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKOU
peaKuuu.

[Tox HOBBIM yrioM 3peHuss B TnpenMere «XUMHsS» 0a30BOTO YPOBHS
paccMaTpuBaeTCs W3YyYCHHBIH Ha YpPOBHE OCHOBHOTO o00Imero oOpa3oBaHus
TEOpPETUUYECKUM Martepual H  (AKTOJIOTHYECKHE CBEACHUS O BEIIECTBAX W
XUMUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmmas W HeopraHudeckas
XUMUSD»  O0y4arolUMCsl MPEAOCTaBIACTCS BO3MOXKHOCTh OCO3HATh 3HAYEHHUE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOMOJOTUYSCKUX TO3UIUH,
rIyOoke TOHATh HMCTOPUYECKOE M3MEHEHHE (YHKIMA OTOTO 3aKkoHa — OT
000011aro11el 10 0OBICHSIONIENH U TPOTHO3ZUPYIOIIEH.

Envnas cucrema 3HaHUMKM O BaXKHEWIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHHHU, a TAKXKE O XHUMHUYECKHX PEaAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs JonoJiHsaerca B Kypcax 10 u 11 kimaccoB anemeHTamu
COJIEp’KaHUS, HMMEIOUIMMH KyJIbTYpOJOTUUECKUH M TPUKIATHOM Xapakrep. OTU
3HaHUS CMOCOOCTBYIOT IMOHMMAHUIO B3aMMOCBSI3M XHMHUM C JIPYTUMU HayKaMu,
PacKpbIBAIOT €€ poJib B MO3HABATEIIBHOW M MPAKTUYECKON JEATEIIbHOCTH YEIOBEKA,
CIIOCOOCTBYIOT BOCTIMTAHUIO YBKEHHSI K MIPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU H



MPAKTUYECKUX MPUIIOKEHUNA XUMHUHU, MMOMOTaloT BBIMYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX TMpoOJeMax, CBS3aHHBIX C XUMUEH,
KPUTUYECKHA OCMBICIMBATh HH(POPMAILUIO U MIPUMEHSATH €€ I MOMOJHEHUs 3HAHUM,
pEIICHUS] UHTEIJIEKTYaIbHBIX M SKCIEPUMEHTAIIBHBIX HCCIEAOBATENbCKUX 3a1ad. B
LEJIOM COJIep’KaHhe Y4YeOHOTro ImpeaMera «XUMHsS» JTaHHOTO YPOBHS H3Yy4EHUS
OpUEHTHPOBAHO Ha (HOPMUPOBAHHME y OOYYAIOUIUXCS MHPOBO33PEHUYECKONW OCHOBBI
Uil TIOHUMaHus (GUIOCOPCKUX WACH, TaKWX KakK: MaTepHalbHOE €IUHCTBO
HEOPraHUYECKOTO U OPraHMYEeCKOro MHUpa, 00yCIOBICHHOCTh CBOWCTB BEIIECTB HX
COCTaBOM U CTPOEHHEM, IMO3HABAEMOCTb MPUPOAHBIX SBJICHUHN MyTEM DKCIIEPUMEHTA
W pelIeHUS TMPOTUBOPEUMNA MEXKIy HOBBIMH (aKTaMH M TEOPETHUYCCKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIA XMMHHU B PEUICHUM SKOJIOTHYECKUX MPOOseM, a
TaKk)Ke MpoOsieM cOepeKeHUsT PHEPreTUUECKUX PECYPCOB, CHIPbs, CO3JaHUSI HOBBIX
TE€XHOJIOTUN U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad BOCHUTAHUS, pa3BUTHS W COUMAIU3AlUU
oOyyJaromuxcsi MPUHATBIE MOPOrpaMMON MO XHMHUU TMOAXOAbl K OINPEACICHUIO
COJIEp’KaHMsI W  TOCTPOCHUS TMpeaMeTa MpeaycMarpuBaroT  (HOpPMUPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX JCUCTBUI, UMEIOMUX 0a30BOE 3HAUCHHE JJI PAa3TMUHBIX
BUJIOB JCSATEIBHOCTU: pEIICHUsA TMpoOJieM, TMOuCKa, aHaiu3a U 00padoTKU
uH(popManuy, HEOOXOOUMBIX Uil NPUOOpPETEeHUsT ONbITa NPAKTUYECKOH U
HCCIIEIOBATENIbCKOM AESTEIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MO3HAHWU XUMUH.

B npakTtuke npenogaBaHus XUMUM Kak HA YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK M HAa YPOBHE CpeaHEro oOmiero oOpa3oBaHus, IIPU OMPEIACICHUN
COZIEPKATEIIbHOW XapaKTEPUCTUKH LEJIeH M3yUeHHs MpeaMeTa HanpaBJICHUEM

MEPBOCTENICHHON 3HAYUMOCTH TPAJAUIIMOHHO MpU3HAETCS (HOPMUPOBAHHE OCHOB

XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKOM

JEATEeIIbHOCTH Y€JIOBEKA M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. C

METOJIMYECKOW TOYKHU 3PEHUS TAKOM MOAXOJ K ONPEACICHUIO LEJEH U3y4YCHUs
MpeMeTa SIBJISIETCS BIIOJHE ONPaBAaHHBIM.

CornacHo TaHHOW TOYKE 3pEHUsl TIABHBIMU UETAMU UYUEHUA npeomema
«Xumusn» na oazoeom yposne (10 —11 xi1.) ABISIOTCA:

e (¢dopMuUpOBaHHE  CHCTEMbl  XMMHUYECKMX  3HAHMM  KaKk  BaKHEUIICH
COCTaBJISIFOLIEN €CTECTBEHHO-HAYYHOW KAapTHHBI MHpA, B OCHOBE KOTOPOM
JIeXKaT KIIIOUEBBbIC TOHATUS, (YHIAMEHTAIbHBICE 3aKOHBI U TCOPUM XUMUU,
OCBOCHHE S3bIKa HAyKW, YCBOCHHWE W TIOHUMAHHME CYIIHOCTH JOCTYITHBIX
000011IeHN T MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH HX
Pa3BUTHUS U CTAHOBJICHUS;

e (¢opMupoBaHHWE U PA3BUTHE MPEACTABICHUM O HAYYHBIX METOAAX MO3HAHMS
BEIIIECTB U XUMHUYECKUX PEAKIINI, HEOOXOANUMBIX I IPUOOPETCHUSI YMECHHIMA
OPUEHTUPOBATLCA B MUPE BEIIECTB U XUMUUYECKUX SIBIICHUI, UMEIOIIUX MECTO
B IIPUPOJIE, B IPAKTUUECKOM U MOBCEITHEBHOW KU3HH;

e pa3BUTHE YMEHUH U CIOCOOOB JESITEIBHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM U
OOBSCHEHHEM  XHMHYECKOTO  DJKCIEPUMEHTAa, COOJIOJCHUEM  IPaBUI
0e30macHOro O0paIIeHus ¢ BEIIeCTBAMHU.



Hapsiny ¢ stum, conepskarenbHasi XapaKTEpUCTHUKA IIeJied U 3a7ad HU3yYCHHs
npeaMera B MporpamMme 1Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUH C
HOBBIMHM TPUOPUTETAMH B CHUCTEME cpeAHero ooOuiero ooOpa3zoBanus. CerogHs B
NpernoJJaBaHui XUMHUH B OOJIBIICH CTENEeHU OTHAETCS MPEANOUYTEHUE MPAKTUUYECKOM
KOMITOHEHTE COJIep KaHus 00y4YeHHs, OpDUEHTUPOBAHHON Ha MOATOTOBKY BBIMTYCKHHUKA
o0mieo0pa3oBaTeIbHOM OpraHU3allid, BIAJCIONIETO HE HaOOpoM 3HAaHUU, a
(YHKIIMOHAJIBHOH T'PaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHUSMU AaKTHBHOTO
NOJIyYCHHUS] 3HAHMM M TNPUMEHEHHS UX B pPEAIbHOW JKU3HM IS pEUIeHUs
MPaKTUYECKUX 3a]1a4.

B cBs3U ¢ 3TUM IpH U3YYEHHUH MIpeIMeTa « XUMUS» TOMUHUPYIOIIEe 3HAUCHHE
MPUOOPETAIOT TaKUE Ueau U 3a0auu, Kax:

e ajanTanus OOydYaoIUXCs K YCIOBHSM TWHAMHUYHO PAa3BHBAIOIIETOCS MHPA,
dopMupoBaHWE  HMHTEJUIEKTYalbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO,  COTPYAHHYECTBY,  CaMOCTOSITEIIbHOMY IPUHSITHIO
IPaMOTHBIX DPELIEHUN B KOHKPETHBIX JKMU3HEHHBIX CUTYallUsSX, CBS3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHUEM;

e (¢opmupoBaHue 'y  OOYyYalOIIMXCS  KJIIOYEBBIX  HABBIKOB  (KIIFOYEBBIX
KOMIIETEHIIN), MMEIOIUX YHHUBEPCAIbHOE 3HAYCHHWE MJI Pa3IUYHBIX BHUIOB
NeATEIbHOCTH: peuieHus mpo0seM, MoKUcKa, aHajim3a 1 00paboTKU HH(popMaluy,
HEOOXOMUMBIX ISl MPUOOPETEHUs] OMbITa JEATEIHHOCTH, KOTOpas 3aHHUMaeT
BaXHOE€ MECTO B IMO3HAHMM XUMHUHU, a TakXKe I OLEHKH C MO3ULUH
HKOJIOTMYECKON 0€30macHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa U MPUPOTHYIO CPEAY;

e pa3BUTHE TIO3HABATEIHHBIX HWHTEPECOB, WHTEUIEKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEW 00yYaromuxcsi: CIOCOOHOCTH CaMOCTOATENBLHO MPUOOpETaTh
HOBBIE€ 3HAaHHS 0 XUMHUU B COOTBETCTBUM C YKU3HEHHBIMHM IMOTPEOHOCTAMH,
UCIIOJb30BaTh COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJOIMHU JUIsl TOUCKAa W
aHanu3a ydyeOHOM MW HAyYHO-NOMYJSIPHOM HWHGOpPMAUMU  XHUMHYECKOTO
COJIEpKaHUS;

e (opmHpoOBaHHE U Pa3BUTHE y OOYYAIOIIMXCS aCCOLUATHUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HAOJIOATENbHOCTH, COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE
0COOEHHO HEOOXOAMMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU M MPOBEACHUU
XUMHUYECKOTO IKCTICPUMEHTA;

e BOCHHUTaHWE Yy oOOydaromuxcs YOSKIEHHOCTH B  TyMaHHCTUYECKOU
HAIpPaBJIEHHOCTH XUMHH, €€ BaXKHOM pOJIM B PEIICHUHU TJI0O0ATBHBIX MpoOsieM
paIoHaIbHOIO TPUPOIOTIOIB30BAHUS, TOMOJHEHHUS SHEPTEeTUUECKUX PECYPCOB
M COXpaHEHHUS TMPHUPOJHOTO PABHOBECHUS, OCO3HAHHSA HEOOXOIMMOCTH
OepeXHOTO OTHOIICHUS K TIPUPOJIE U CBOEMY 3[I0OPOBBIO, a TAKXKE MPUOOPETCHHUS
OTMbITA HWCIOJIb30BAHUA TOJNYYEHHBIX 3HAHUW [ TMPUHATHS TPAMOTHBIX
pEIICHUH B CUTYaIUsX, CBI3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yueOHOM mutaHe cpegHero o0iiero oopa3oBaHus NpeaMeT « XUMHUs» 6a30BOTO
YPOBHS BXOJUT B COCTaB MpeIMeTHOM 001acTi «EcTecTBEeHHO-HAayUHbIE TPEAMETHI.



OO6mree 4nciIO 4acoB, OTBEAEHHBIX MJIsI M3yUYCHUS] XMMHUHU, Ha 0a30BOM ypOBHE
cpeaHero ooiero oopasoBanus, coctanisier 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Henento), B 11 kiacce — 34 yaca (1 yac B Heneno).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

OPITAHUYECKAA XUMUA

Teoperuyeckne 0CHOBBLI OPraHUYeCKOH XUMUK

[IpeameT opraHMYECKOW XWMHH: €€ BOSHHMKHOBEHWE, PA3BUTHE M 3HAYCHUE B
MOJIYYCHUH HOBBIX BEIIECTB W MaTepuajoB. Teopwsi CTPOCHHSI OPTraHUYECKHX
coenunennii A. M. bytnepoBa, e€ ocHOBHBIE TMosioxkeHUsI. CTpyKTypHBIE (HOPMYIIbI
opraHu4eckux BemecTB. ['omomnorus, uzomepus. XuMudeckasi CBA3b B OPraHUYECKUX
COCTMHECHHSIX — OJTMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o kmaccuukanuu OpraHMYECKHX BemlecTB. HomeHkmarypa
OPTaHWYECKUX COCAMHCHHWH (CHUCTEMaTHYeCKas) W TPUBHAIBHBIC HAa3BaHUSA
BXHEUIITNX MPEACTABUTENCH KIaCCOB OPraHUYECKHUX BEIECTB.

OKCIEepUMEHTAIbHBIE METOJbl HM3YYCHHUS BEIIECTB M UX MPEBPAICHUIA:
O3HAaKOMJICHHE C 00pa3laMy OpraHUYEeCKUX BEIIECTB M MaTepuajaMu Ha MX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJ OpPTaHHMYECKHX BEIIECTB, HAONIOIEHHE U OIUCaHHUE
JEMOHCTPAIIMOHHBIX OMBITOB IO TIPEBPAIIEHUIO OPTaHUYECKHX BEIIECCTB IPHU
HarpeBaHuH (IJ1aBlieHue, OOyTIIMBaHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psana. MeTtaH U 3TaH —
MPOCTECUININE TIPEACTABUTENIN QNKAaHOB: (U3MYECKUE W XUMHUYCCKHE CBOHCTBA
(peakuu 3aMeIIeHWsT W TOPEHMS), HAXOXKICHHE B TPHUPOAC, TOJIydeHHUE U
MIpUMEHEHNE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKHHN psifl. DTHIEH W TMPOMHICH —
MPOCTEUININE TIPEJICTABUTENIN QJIKEHOB: (U3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuu  TUAPWPOBAHHWS, TAJOTCHUPOBAHUS, THIpAaTallid, OKHUCICHUS |
TOJIMMEPHU3AIIHH ), TIOTYYCHUE U IPUMCHEHHE.

Anxanuensl: OyrtaaueH-1,3 u MerunOyrtamueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHUE CBOMCTBa (peakmus moiumepusaiuu). [lodydeHne CHUHTETHYECKOTO
Kay4dyKa U PEe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHYECKUH psiA. ATlCTHIICH —
NPOCTEHIINI TIPEICTABUTENb aJTKHHOB: COCTaB, CTpOeHHE, (DU3HUECKHUE U



XUMUYECKUE CBOMCTBA (pEakUMU THAPUPOBAHMS, TajJOr€HUPOBAHUS, THIpaTalliH,
rOpEHUs), NOJyYeHHE U IPUMEHEHHUE.

Apenbl. benszon: coctaB, cTpoeHue, (pu3MUeckre M XMMHYECKHE CBOWCTBA
(peakuuu TaJOreHUpPOBAaHUS M HUTPOBAHWA), MOJYYEHHE U HpuUMeHeHue. Tonyon:
cocmas, cmpoenue, husuyecKue u Xumudeckue coucmsed (peakyuu 2ai02eHUpo8anUs
U HUmMpoanus), noiyuenue u npumeneHue. TOKCHUYHOCTb apeHOB. [ 'eHeTHUecKas
CBA3b MEX/Y YIJI€BOJAOPOIaMH, IPUHAIICKANTUMHI K PA3TUYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YriaeBOAOPOJAOB. IIpUpomHbBII ra3 W IOIyTHBIE
HepTsanpie razpl. Hegthr u e€ mpoucxoxaenue. CrocoObl mepepaboTku HepTH:
[EPEroHKa, KPEKUHI (TEPMHMUYECKUN, KaTaJUTHUECKui), nuponus. IIpomykTel
nepepaboTku He(TH, X NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbI
yToJib U MPOAYKTHI €T0 NMEePEPabOTKHU.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEHHMS BEIIECTB M UX NPEBPALLICHUN:
O3HaKOMIJIEHHE C 00pa3liamMu MjIacTMacc, KaydykKoB U pe3uHbl, kKoyekuuu «HepTs» u
«YTronb», MOJACINPOBAHUE MOJIEKYJ YTIJIEBOJAOPOJOB M TaJlOr€HONPOU3BOJHBIX,
MIPOBE/ICHNE MPAKTHYECKOW PAOOTHI: MOTYUYEHUE ITHIIEHA U U3YYEHHUE €T0 CBOWCTB.

PacuérHble 3amaun.

Beluucinenuss mno ypaBHEHHMIO XHWMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBAa HMCXOJHOIO BEIIECTBA WM IPOAYKTAa PEAKLIMU II0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEUIECTB WU MPOJYKTOB PEAKIIUN).

Kuciaopoacoaepxxamme oprannieckue coeiMHeHHUs

[IpenenbHble  OAHOATOMHBIE CHOUPTHI. METaHOA M 3TAHON: CTPOEHHE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (peakuMud C AaKTUBHBIMH METaJUIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHUE), MpuUMeHeHue. BoaopoaHble CBS3U  MEXIy
MOJIEKYJIaMU CIIUPTOB. /IeficTBHE METaHOIa U 3TaHOJIA Ha OPTaHU3M YEJIOBEKA.

MHoroaToMHble CIUPTHI. DTUICHIJIMKOJIb U TIUIEPUH: CTPOCHHUE, (PU3NUYECKHE

M XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO IICJIOYHBIMU MeETaJlJIaMU,
KauyeCTBEHHAsl peakiMsi Ha MHOTOAaTOMHBIC CHUPTHI). JleficTBuEe Ha OpraHu3M
yenoBeka. [[pumeHenne rmuuepruHa v 3TUIICHTJIUKOJIS.

@deHOoI: CTPOCHHE MOJICKYJbl, (U3WYECKUEe W XUMHUYECKHE CBOWCTBA.
Tokcuunocts (enona. [lpumenenue denona.

Anpaerunbl u kemowusl. DopManbIETH, alleTANbACTHI: CTPOCHHUE, (Pu3ndecKue
U XUMHUYECKHE CBOMCTBA (pEaklMH OKHCJICHUS W BOCCTAHOBJICHUS, KAUECTBEHHBIC
peakiumn), NoJIy4YeHUe U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeieNibHbIe KapOOHOBBIE KUCIOTh. MypaBbUHAs U YKCyCHas
KHUCJIOTBI: CTpOeHHe, (PU3MUEeCKUe M XMMUUYECKHE CBOMCTBa (CBOMCTBa, oOuIue s
KJIacca KUCJIOT, peaKIus dTepuduKkanun), mojiydeHue u npuMenenne. CTeapuHoBast v
OJICMHOBAas KHUCIIOTHI KaK MPEJCTAaBUTEIN BBICHIUX KapOOHOBBIX KUCIOT. Mbla Kak
COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE IEHCTBHE.

Cnoxxnble 3¢Upbl KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupwl. ['maponus xupoB. [Ipumenenue >xupoB. buonorudeckas poib
AKHUPOB.



VYrneBoabl: cocTaB, Kiaccu(UKaIys yrieBoaoB (MOHO-, TU- U TOJUCAXapHIbI).
['moko3a — mpocTediuii MOHOCaXapui: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIHI,
dbu3udyeckre U XMMUYECKHE CBOMCTBa (B3ammojeicTBue ¢ rumapokcuaoM meau(ll),
OKHUCJICHME aMMHUAYHBbIM PacTBOpoM okcujaa cepedpa(l), BocctaHoBiieHue, OpoKeHUE
[JIIOKO3bI), HAaxOXICHHE B TPUPOJE, TMPUMEHEHHE, OHOJOrHYecKas  pOJib.
dortocunte3. PpyKTO3aKaKU30MEPTITIOKO3bI.

Kpaxman u memnono3a Kak MNpUpoJHbIe noiaumepbl. CTpoeHHe Kpaxmana u
HeJUTioN036l.  PuU3nyeckue W XMUMHYECKHE CBOMCTBAa Kpaxmana (THUApPOIIHU3,
KaueCTBEHHAsI PEaKIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJbl HM3YYCHHUS BEIIECTB M UX MPEBpalllCHU:
poBe/icHHe, HAOJIOICHUE W OINHUCAHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KA4YEeCTBEHHBIE PEAKIMU OJHOATOMHBIX CIIUPTOB (OKUCIICHHE JTAaHOJA
okcunoM Menau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIUIEPUHA C
runpokcunoM Meau(Il)), anpaernnoB (OkHcIeHHE aMMUAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u rugpokcunom wmeau(ll), B3ammomeicTBMe Kpaxmajia C HOJIOM),
MIPOBEJICHUE MMPAKTUIECKON PabOThI: CBOMCTBA paCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrie 3amaun.

Bbrlurcnenuss 1o ypaBHEHHIO XMMMYECKOH peakuuu (Mmaccel, 00béMa,
KOJIMYECTBAa HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIINUN ).

A3zoTcoieprKaliie OpraHnuecKue COSTMHEHHS.

AMUHOKHUCIIOTHI Kak aM(oTepHble opraHudeckue coenunHeHus. dOusznueckue U
XUMHUYECKHE CBOICTBA aMHUHOKUCIOT (HAa MpuMepe TiunuHa). buonoruueckoe
3HaYeHNEe aMMHOKUCIOT. [lenTumpl.

benku kak mTpUPOAHBIE BBICOKOMOJEKYISpHBbIE coenuHeHus. [lepBuunas,
BTOpUYHAsE M TPETHYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBa OEIKOB:
TUAPOJIN3, ICHATYpAIlsl, KaYeCTBEHHbIE PEaKIIUU Ha OCINKH.

OKCIepUMEHTAIbHBIE METOABl HW3YYCHHMS BEIIeCTB W WX MPEBPAICHHIA:
HaAOJIIO/ICHUE W OMHCAaHWE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATypallvs OCIKOB MpHU
HarpeBaHUM, [IBETHHIC PEeaKIINH OCIIKOB.

BbicokomosiekyIsipHbIe COeJUHEHHUS

OCHOBHbBIE TOHSTHS XWMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJMMEPHU3alUH, CPEIHsS MOJEKYJIIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCAMHEHUH —
TOJTUMEPU3AIIHSI ¥ TIOJTMKOHICHCAITHSL.

OKCIepUMEHTAIbHBIE METOABl HW3YYCHHS BEIIECTB W WX TPEBPAICHHIA:
O3HaKOMJIEHHE ¢ oOpa3lamMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIACTMAacc,
Kay4qyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMETHBIX CBS3€H MpU U3yYEHUU OpraHnyeckoi xumuu B 10
KJIacCe OCYIIECTBIISIETCS Yepe3 HMCIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUHN, TaK W TIOHATHH, SBISIOMIUXCS CUCTEMHBIMH I OTIACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.



OOmme ecTeCTBEHHO-HAYUYHBIE TOHSATHS: SIBICHWE, HAYYHBIM (haKT, THIOTE3a,
3aKOH, TEOpHSs, aHAIMW3, CUHTE3, Kiaccu(UKaIus, MEePUOIUIHOCTh, HAOIIOJEHUE,
U3MEpEeHHE, FIKCIIEPUMEHT, MOICTTUPOBAHHE.

@dwusuka: Marepus, DJHEPrHs, Macca, aToM, DJJCKTPOH,  MOJIEKyJa,
HHEPreTUUECKUI YPOBEHbB, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA,
(du3rdecKre BETMYUHBI U €AMHUIIBI UX H3MEPEHUSI.

buonorus: kmetka, opraHu3M, Ouocdepa, oOMEH BeIIeCTB B OpraHHU3ME,
dboToCcHHTE3, OWOJOTHYECKH AaKTUBHBIC BemiecTBa (OCNKH, YTIEBOIBI, JKHUPHI,
dbepMeHTHI).

['eorpadus: MuHEpasibl, TOPHBIC TIOPOJIBI, IMOJIE3HBIE HCKOMAaeMble, TOILIHBO,
pPECYpCHI.

TexHoI0THS: TUIIEBBIC MMPOTYKTHI, OCHOBBI PAIMOHAILEHOTO MTUTAHUS, MOIOIIIHAE
CpencTBa, JIGKAPCTBEHHBIE H KOCMETHYECKHE TMperapaThl, MaTepuaabl W3
HMCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KUIACC

OBLIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMMHU

XVUMHUYECKHUI 371eMeHT. ATOM. SIpo atoma, U30TOIbl. DJIEKTPOHHAsA 000JI0YKa.
DHepreTUUECKUe YpPOBHH, MOAYPOBHH. ATOMHBIC OpOHMTanmu, S-, P-, O- DIEMEHTHI
Oco0OeHHOCTH pacmpeneNieHus: SJIEKTPOHOB MO OpOUTansiM B aTOMax »3JIEMEHTOB
HEPBbIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpaLKs aTOMOB.

[lepnoanueckuit 3akoH U llepuonnueckas cucrema XMMUYECKUX dJIEMEHTOB /.
N. MenpneneeBa. CBs3p NEPUOAUYECKOrO 3akoHa M llepmomuueckod CHUCTEMBI
xumudeckux snemeHtoB JI. M. MeHnneneeBa ¢ COBpPEMEHHOW TEOPHEN CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XHWMHYECKHX JJIEMEHTOB H
00pa3zyeMbIX UMH IPOCTHIX U CIOXKHBIX BEIIECTB MO IPyIIaM U NepruojgaM. 3HaueHHUE
MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHMYECKas CBs3b. BHAbl XUMHYECKOW  CBS3H
(koBaJieHTHasi HEMoJsipHasT M TMOJSpHAas, WOHHAs, MeTalinyeckas). MexaHU3MbI
o0pa3oBaHMsI KOBAJICHTHOM XHMHMYECKOW CBsSI3M (OOMEHHBIM W JIOHOPHO-
aKkienTopHslii). BogopoaHas cBsS3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTb.
CrenenbokucieHus. IOHbI: KaTHOHBI U aHUOHBI.

BemecTBa MOJEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOECHUS. 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTBA. THWIBI KPUCTAUIMYECKUX PEMETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTAIIINYECKON PEIIETKH.

[lonarne o nucnepcHbIX cucTeMax. VICTMHHBIE W KOJUIOWIHBIE PacTBOPHI.
MaccoBas 107151 BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYEeCKUX COCIMHEHU . Howmenxknatypa
HEOPraHMYECKUX BEUIECTB. ['€HeTHYecKas CBSI3b HEOPraHMYECKHUX BELIECTB,
IPUHAJIEKAIINX K PA3JIMYHBIM KJIaccaMm.



XuMu4ueckass — peaxkuus. Knaccudukanus  XUMHUYECKHX  peakiuid B
HEOPraHUYECKOW U OPraHUYECKOW XUMHUH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB, 3aKOH
COXpPaHEHMS U MIPEBPALICHUS SHEPTUU NPU XUMHUECKUX PEAKIIMIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pasziuyHbIX (akTopoB. OOpartvmbie
peakunu. XUMHYECKOEe paBHOBecue. DakToOphl, BIMAIOIIME HA COCTOSHHE
xumMu4eckoro paBHosecus. [Ipuanun JlelllaTense.

Dnektponutuueckas aucconuanus. CunbHble U ciadble anekTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIVH.

OKCIEpUMEHTAIbHBIE METOJIbl HW3Y4YEHHsS] BEIIECTB M HUX MPEBPAIlCHUMN:
nemMoHcTpauusa tabmuy «llepuognueckas cucreMa xuMudeckux anemeHtoB [ WM.
MenneneeBay, HU3ydye€HHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAONIOJACHHE WU
OMKCaHUE JEMOHCTPALIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3jOKEHHE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KAaTaau3aTopa, OMPEACICHUE CPEIbl PACTBOPOB BEIIECTB C
MIOMOINIBI0 YHUBEPCATBLHOIO MHIUMKATOpA, PEaKIMd HOHHOTO OOMEHa), MPOBEJICHUE
MPaKTUYECKON palboThl «BiusHuE pa3nuuHbIX (HAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaxkuum».

Pacuérnbie 3amaun.

Pacuétel 1O ypaBHEHUSIM XHUMHUYECKMX pEaKUWil, B TOM  YHUCIE
TEPMOXUMUYECKUE PACUETHI, PACUETHI C MCIIOJIb30BAaHUEM IOHATUS «MaccoBas AOJIsS
BEILIECTBAY.

Heoprannyeckasi xumus

Hewmeramel. [lonoxenue Hemeramnos B Ileproandeckor CHCTEME XUMUYECKUX
sanementoB J[. M. MenaeneeBa U OCOOGHHOCTH CTpOEHUsI aTOMOB. DuU3MYECKUE
CBOMCTBAa HEMETAJIOB. AJUIOTPONHUS HEMETAUIOB (HA MPUMEpPE KHUCIOPOJa, CEpHI,
docdopa u yriaepoaa).

XHWMHUYCCKHE CBOMCTBA BaKHEWUIIMX HEMETA/UIOB (TaJOT€HOB, CEphl, a30Ta,
docdopa, yriepoaa U KpeMHHUsI) U UX COCIUHEHUHN (OKCHJIOB, KHUCIIOPOICOASP KAIITIX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCIMHEHUN.

Mertamnbl. [lonoxxenue metaiuioB B llepuoauueckoid cucTeMe XMMHUYECKHX
2JIEMEHTOB J1. n. Menaeneena.
Oco0EHHOCTUCTPOCHUSDIICKTPOHHBIX000I09€KaTOMOBMETAILIOB. Oo01me
¢usnueckue cporictBa MeTamwioB. CrulaBbl METaUIOB. DJIEKTPOXMMUYECKHUN psif
HaINPSLDKEHUU METAJIJIOB.

XUMHUYECKUE CBOMCTBA BaXHEWIIMX METAUIOB (HATpPUM, Kalui, KaJbIIHUM,
Mar"ui, aJJloOMUHUHN, IIUHK, XPOM, JKEJI€30, MeJIb) U UX COCTMHEHUM.

OO6mue crocoObl nonydeHus: metawioB. [IpuMeHeHne MeramioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M UX MPEBpallleHUN:
U3y4YeHHE KOJUIeKUMU «MeTamuibl M CIUIaBbD», OOpa3lOB HEMETAJJIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aa4, HaOJ0/IEHUEe U ONKMCAHKUE JEMOHCTPALMOHHBIX U



1a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIIA ATIOMUHUS C PAacTBOpaMU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIE PEAKIIUHA HA KATUOHBI METAJJIOB).

Pacuérurlie 3amaun.

Pacuétsl Macchl BelecTBa WM 00bEMaA Ta30B MO HM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce€ WU O0BEMY OJHOTO M3 YYaCTBYIOIIMX B pPEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIMH, €CIH OJIHO U3
BEILIECTB UMEET NPUMECH.

Xumus U KU3Hb

Ponp xuMum B oOecreueHWH HKOJIOTHYECKOM, SHEPTETHUECKOW W TMHIINECBOU
0e30macHOCTH, pa3BUTHH MeIuIMHBL. [loHATHE O Hay4HBIX METOJaX ITO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

[Ipencrapienus: 06 OOLMX HAYYHBIX MPUHIMIAX MPOMBIIIJIEHHOTO MOJy4YeHUs
BAKHEUIIINX BEUIECTB.

UenoBek B MHUpPE BEHIECTB W MATEPUATOB. BAXKHEHIINE CTPOUTEIBHBIC
Marepuaibl, KOHCTPYKLIHOHHbIE MAaTEpUAIIbI, KPACKHU, CTEKJI0, KEpaMHUKA, MaTEPUAJIbI
JUTSI JIEKTPOHUKHY, HAaHOMAaTEpHUAaJIbl, OPTaHUYECKUE U MUHEpaJIbHbIE YA0OPEHUS.

XuMHSIT W 3JI0POBBE YEIIOBEKA: MpPaBUJIa MCIIOJb30BAHUA JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiaa 0€30MaCHOTO UCIOJIB30BAHUSI MpenapaToB ObITOBON XWMHH B
MMOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXpeIMETHBIX CBSI3€H MPU U3yUYECHUU OOIIEH U HEOPTraHUYECKOM
xuMuu B 11 Kacce oCyIIeCTBISETCS Yepe3 UCII0Ib30BaHNEe KaK OOIINX €CTeCTBEHHO-
HAYYHBIX TIOHATHH, TaK W TMOHSATHUM, SBIAIOIIAXCS CUCTEMHBIMHU [JI OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIE TOHSTHUS: HAY4YHBIM (DaKT, THMOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KiIaccuPuKanus, TMNePUOAUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHUE, SIBIICHUE.

®dusuKa: Marepus, SHEPTUsi, Macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOM, PAaJUOAKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIEeCTBa, (PU3WYECKUE BEIWYMHBI W CAMHHIIBI UX
W3MEPEHUSI, CKOPOCTb.

buonorusa:  kieTka, opraHu3M, OJKocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEILIECTB B OpraHu3Me.

['eorpadusi: mMuHEpanbl, TOPHBIC MOPOJBI, TMOJIE3HBIE HCKOMAEMBbIE, TOILIMBO,
pecypchl.

TexHONnOoTus: XUMHYECKAs MPOMBIIUIEHHOCTh, METAJUIyprus, IPOU3BOIACTBO
CTPOUTEIIBHBIX MAaTEPHUANIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJCTBO, IHILECBAs
MIPOMBIIIJIEHHOCTb, dapmareBTUYECKAS MIPOMBILIJIEHHOCTb, ITPOU3BOJACTBO
KOCMETHYECKUX MpPEenaparoB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUAaJoB,
ANEKTPOHHAs MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBI 110 XMMHHU HA
BA30BOM YPOBHE CPEJJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
OoOyYalomMUMHUCA TMPOrpaMM CpeAHero ooOmiero o0pa3oBaHus  (JIMUHOCTHBIM,
METalpeAMETHbIM H  HpeAMETHbIM). HaydHO-MeTonu4Yeckold  OCHOBOWM s
pa3pabOTKU TJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUSI MPOrpaMM CPEAHEro OOIero
00pa3oBaHUs SIBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS NpeIMeTa «XUMHUS» HAa YPOBHE CPEIHEro
00111er0 00pa3oBaHUs BbIJICJICHBI CICAYIONINE COCTABIIAIONIUE:

e OCO3HAaHHME OOYYaAIOUIUMHUCS POCCUHCKON TIpaXTaHCKOW MJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIbHOCTUA U CAMOOIIPEEIICHHUIO;

e HaAJMYUE MOTHUBAIIMH K O0YUEHHUIO;

e IICJICHAINIPABJICHHOE PAa3BUTUE BHYTPEHHUX YOEKIAEHUH JIMYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUUYECKUX TPAaIULUi 0a30BOI HAYKH XUMHH;

e TOTOBHOCTb M CIHOCOOHOCTh OOYYaroIMXCs pPYKOBOJCTBOBAaTbCS B CBOEH
NEeSATENbHOCTH EHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIUMHU LEJIOCTHON
CUCTEME XMMHUYECKOr0 00pa30BaHus;

e HaJMYME NPABOCO3HAHUS 3KOJOTUYECKOW KYNbTYpbl M CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaMeTa «XHUMHUS» JAOCTUTAlOTCS B
€AMHCTBE YYeOHOM W BOCHUTATEIBHOM JESATENBHOCTH B COOTBETCTBHM C
I'YMaHHUCTHYECKUMHU, COIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU LICHHOCTAMH U
UjieaJaMu POCCUICKOTo rpa’kJaHCKOro 00IIeCTBa, IPUHATHIMHU B OOIIECTBE HOPMaMHU
M TpaBWIaMU TOBEACHMS, CIIOCOOCTBYIOIIMMM TpPOIlECCaM  CaMOIIO3HAHUS,
CaMOpPAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JJUYHOCTU O0YHarOITUXCSL.

JIM4HOCTHBIE  PE3yJIbTaThl  OCBOEHUS MpeaMeTa «XUMHUS»  OTPAKAIOT
cOPMUPOBAHHOCTH OIbITA [IO3HABATEIbHOW U MPAKTUUYECKOH JESTeIbHOCTU
oOyuaromuxcs 1Mo peaau3alii MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM 4YHCIIE B
4acTH:

1) rpaIaHCKOT0 BOCIMTAHUS:

® 0CO3HaHUs OOYYalIIMMHCS CBOMX KOHCTUTYIMOHHBIX IMpaB M 00S3aHHOCTEM,
yBa)KEHUS K 3aKOHY U MPABONOPAJIKY;

® TMPEACTABICHHUS O COIUAIBHBIX HOpPMax U TMpaBUJaX MEXITHYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE;

® TOTOBHOCTM K COBMECTHOW TBOPUECKOM AESITEILHOCTU MPH CO3/aHUU yUEOHBIX
IIPOEKTOB, PEUIEHMH YYEOHBIX M IO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;



CIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHBBI, HAaMEpPEHUs, JIOTHUKY H
apryMEHTHI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJOB yU€OHOU IeATeTbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSA

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAyYHOMY HACIJEIIHUIO
OTEUECTBCHHOW XUMUMU;

yBaXKEHUsI K TIPOLIECCY TBOpUECTBa B 00JIACTU TEOPUM M TPAKTUYECKOTO
NPUMEHEHUS XUMHUH, OCO3HAHUS TOTO, YTO JOCTHKCHHSI HAYKHU €CTh pe3yJbTaT
JUIATENbHBIX ~HAOMIONCHUN, KPOIMOTJIMBBIX JSKCIEPUMEHTAIbHBIX IOUCKOB,
MOCTOSIHHOTO TPY/Jla YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYUYEHUH U MOCIEAYIOEM aHAIU3e
uH(pOpMAaIH O EPEOBBIX JOCTUKEHUSX COBPEMEHHOM OTEUECTBEHHON XUMUU;
3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHNS

HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBSI3aHHBIC C XMMHUYECKUMHU SBICHUSMH,
IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh HA MOPAIbHO-HPAaBCTBEHHbIE
HOPMBI U [IECHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE IOBEJECHHWE U TIOCTYNKM CBOMX TOBapuUIEH ¢
MO3UIMII HPABCTBEHHBIX W TMPABOBBIX HOPM M OCO3HAHHME TOCIEACTBUU JTHUX
MOCTYIIKOB;

4) popMupPOBaHHUS KYJIbTYPHI 3/10POBbSI:

MMOHUMaHUs LIEHHOCTEH 3J0poBOro MW  0Oe3omacHOro oOpasza  KHM3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHnss TpaBui 0e30MacHOro oOpalleHusi ¢ BeleCTBaMH B  OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

MOHWMAHUA IICHHOCTH TpPaBWJI  HMHIUBUAYaJbHOTO ¥  KOJUIEKTUBHOTO
0€30MacHOTO TOBEACHHUS B CHUTYAIUsX, YTPOXKAIOMIMX 3I0POBBI0 U SKU3HU
JIIOIeH;

OCO3HAHMS TIOCJIEJICTBUM WM HEMPUATHUS BPEIHBIX MPUBBIYEK (YHNOTpEOICHUS
AJIKOT0J1s, HAPKOTUKOB, KYpEHHUS);

5) TpyA0BOT0 BOCIIUTAHMS :

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HUCCIIeI0BATENBCKON
JeSATETbHOCTH, OOIIECTBEHHO TIOJNE3HOW, TBOPYECKOWM MW JAPYrHX BHAAX
JeSITeIbHOCTH;

YCTaHOBKH Ha aKTMBHOE YYacTHE B PEHICHUH MPAKTHUECKUX 3a/1a4 COIHATbHOM
HaIpaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY HM3yUeHHUI0 Mpo(deccCuil pa3iudHOro poja, B TOM
YKCJie Ha OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUH MO0 XUMUU;

yBaXXEHUS K TPYIY, JIOJSM TPpyJa U pe3yibTaTaM TPyAOBOU AESTENbHOCTH;
TOTOBHOCTM K  OCO3HAHHOMY BBIOOPY  MHIMBUAYaJIbHOM  TpPaeKTOPUU
oOpasoBanusi, Oyaymied mpodeccun U peanu3aiil COOCTBEHHBIX >KU3HEHHBIX



MJIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTE K XUMHUH, HUHTEPECOB
U IoTpeOHOCTe 00111eCTBa;

6) K0JI0rHYeCcKOro BOCHUTAHMA:

HKOJIOTMYECKU II€JIECOO0PAa3HOr0 OTHOIIEHUS K MPUPOJE, KAK MCTOYHUKY
CYILLIECTBOBAHMSI )KM3HHU Ha 3eMIIE;

MIOHUMaHUs TJ00aJbHOTO XapakTepa HKOJIOTMYECKUX MpOoOJeM, BIUSHUA
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE IMPUPOJTHON U COLMAIIBHON CPEMBL;
OCO3HaHUsI HEOOXOIMMOCTH HCIIOJIb30BAaHUS JOCTHXKEHUM XUMHUU ISl PELICHUS
BOIIPOCOB PallMOHAIBHOTO MIPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENIPUATHUSA AEHUCTBUM, PUHOCAIIMX BPEI OKPYKAIOLIEH MPUPOIHOU
cpene, YMEHHA  INPOTHO3UPOBATH  HEONArONPUSATHBIE  HKOJIOTUYECKUE
ITOCJIEACTBUS MPEANPUHUMAEMBIX TEVCTBUNA U MPEIOTBPALIATh UX;

HaJIMYUsl PA3BUTOrO JKOJIOTHYECKOTO MBILIIIEHUS, 3KOJIOTHYECKOU KYJIbTYPHI,
ombITa NEATEIIBHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI MMM B II03HABATEIIBHONW, KOMMYHUKATUBHONW U COLMAJIBHOM
IOPAKTHKE, CIOCOOHOCTM M YMEHMsSI aKTHBHO HPOTHUBOCTOSTH HIEOJOTUU
xemodoouu;

7) HIEeHHOCTH HAYYHOT0 MO3HAHUSL:

c()OPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOILIECTBEHHOW MPAKTUKHU;

MOHUMaHUs cHneuuUKd XUMHHM KakK HayKd, OCO3HaHud €€ poiau B
(GOpMHPOBAHMK PALMOHAIBHOIO HAYYHOTO MBIILIEHUS, CO3JaHUU LETOCTHOIO
IpEeCTaBICHUs 00 OKpPYKaoIlleM MUpPE KaK O €JUHCTBE IMPUPOJbI U YETIOBEKA, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEUICHHH NpoOJieM COXpaHEHUs
IIPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTU B 0CO0OOM 3HAUMMOCTUA XUMUU JJI1 COBPEMEHHOUN LIMBUIIM3ALUU:
B €€ I'yMaHHCTHYECKON HANPABICHHOCTH M BAaXXHOM POJIM B CO3JAaHUU HOBOW
0a3bl MaTepuaIbHOU KYJIBTYPHI, PEIICHUH TJIOOAIBHBIX MPOOJIEM YCTONYMBOTO
pa3BUTUSL 4YEJIOBEUECTBA — CBHIPbEBOM, DSHEPreTUYECKOM, MHUIIEBOM W
AKOJIOTUYECKON O€30MacCHOCTH, B PA3BUTUU MEIULIMHBI, 00ECTIEUEHUN YCIOBUMN
YCHEIIHOIO0 TpyAda W SKOJOTMYECKHM KOM(OPTHOM KU3HU KaXAOro 4JieHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TI'PAaMOTHOCTH: IIOHMMaHUs  CYLIHOCTH  METOJOB
MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCHOJIb30BaTh
MoJTy4yaeMble 3HaHUS JIJIsl aHaln3a U OOBSICHEHHS SIBIICHUI OKPYKAIOLIET0 MUpa
U TPOUCXOIAIMX B HEM M3MEHEHUH, YMEHHS JejaTb OOOCHOBaHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4HbIX (DAKTOB M HMEIOIIMXCS JIaHHBIX C IEJbIO
IIOJIyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITEJIBHO ~HMCIOJb30BATh XUMHUYECKME 3HAHUSA  JUIA
pelIeHus Ipo0JIeM B pealIbHbIX )KMU3HEHHBIX CUTYALIMSIX;

MHTEpeCa K MO3HAHUIO U UCCIIEI0OBATENBCKON AEATEIbHOCTH;



® TOTOBHOCTM M  CHOCOOHOCTHM K  HENpephIBHOMY  OOpa3oBaHHIO U
caM000pa3oBaHUI0, K AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAHUM MO XHUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTAMH;

® upHTEepeca K OCOOCHHOCTSAM Tpyla B pas3lMyHBIX cepax mpodeccruoHaIbHOM
NEeSATENBHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe PE3yJbTaThl OCBOCHUS YYeOHOTO mpenMera «XuMHUS» Ha
YpOBHE CpeHero 001ero 00pa3oBaHus BKIIFOYAIOT:
® 3HAYUMBIE TUTST dbopmupoBaHUS MHUPOBO33PCHUS 00yJaronuxcst
MEXIUCITUTUTHHAPHBIE (MEeXTIpEeIMETHBIC) oOIIeHayYHbIe MOHSITHS,
OTpa)karolllue IEJOCTHOCTh HAy4YHOW KapTUHBI MUpa M CHEU(PUKY METOJOB
MO3HAHUA, HCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BeIIECTBO,
DHEPTHUS, SBJICHWE, TMPOIECC, CUCTEeMa, HAy4dHBIM (aKT, MPUHIIUII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIECIOBaHUE, HAOJIOJEHUE, H3MEpEHUue,
AKCIIEPUMEHT U JPYTHE);
® yHUBEpCalbHbIC Y4ueOHBIC JCHCTBUS (IIO3HABATEJIbHBIC, KOMMYHHKATHUBHBIC,
peryJsiTUBHBIE),  oOecreuuBaomue  GopMUpoBaHHE  (PYHKIIMOHAIBHON
IPaMOTHOCTH M COLMAJILHON KOMIIETEHITUU 00yYarOINXCS;
® CMOCOOHOCTh OOYYaIOIIMXCS UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUILIMHAPHEIE,
MHPOBO33pEHUYECKHE 3HAHUS W YHHBEPCAIbHBIE ydeOHBbIC JCHUCTBHS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHUKE.
MeranpenMeTHble  pe3yibTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMU MO3HABATEIHbHBIMH, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JEHCTBUSIMH.
OBJaneHue YHHUBEpPCAJIbHBIMH yueOHBIMU MO3HABATEJIbLHBIMH
AeCTBUSIMM:
1) 6a3oBbIe JJOrHYECKHE JeCTBHS:
® CaMOCTOSITENIBHO (POPMYITUPOBATh U aKTyaIU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;
® ONpenensATh IeJH JeATCIbHOCTH, 3ajaBas TapamMeTpbl W KPHUTEPUH WX
JTOCTIKCHUS, COOTHOCHTH PE3yJIbTaThl JEATECILHOCTH C TOCTaBIICHHBIMHU
EIISIMU;
® WCIONb30BaTh NPH OCBOCHUM 3HAHUN TMPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTepHbIC MPU3HAKU MOHSATUN W yCTAHABIMBATH UX B3aUMOCBSI3b,
MCIIOJIH30BaTh COOTBETCTBYIOIIUE MMOHATUS I OOBSICHEHUS OTIACIBHBIX (PAKTOB
U SIBJICHUM,
e BBIOMPATh OCHOBAHMS W KPUTEPHUH IS KIIAaCCU(PHUKAIIMN BEIICCTB U XUMUICCKUX
peaKkuuii;
® VYCTaHABIMBATh NPUYUHHO-CJICICTBCHHBIC CBS3M  MEXKIYy  H3y4YaeMbIMU
SIBIICHUSIMU;



CTPOUTH JIOTUYECKHE pacCyX AeHHs (MHAYKTUBHBIE, JEAYKTUBHbBIE, IO
aHaJIOTUH), BBIABIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTPUBAEMBbIX
SABJICHUSIX, (POPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

OPUMEHSTh B IpOIECCe MO3HAHUS, UCIOJb3yeMble B XMMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJENU, MPeoOpa3oBbIBATH MOJEIbHBIE MPEACTABICHUS —
XUMUYECKUN 3HAK (CHMBOJ) DdJEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE
XUMHUYECKON pEaKkIuu — TMpH PeHIeHUH YYeOHbIX IMO3HABATEIbHBIX H
NPAKTUYECKUX 3aJ]lay, MPUMEHSTh Ha3BAHHBIC MOJCIIbHBIEC MPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB HM3Yy4aeMbIX BEIIECTB M XHUMHUYECKHX
pEaKIuu.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJa/IeTh OCHOBAaMM METOJOB HAyYHOTO IO3HAHMUS BELIECTB U XUMHUYECKHX
pEeaKLHnii;

dbopMyIMpOBaTh LEIH U 33J]a4H UCCIIEI0BAHMSI, UCIIOJIb30BATh MMOCTABIICHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOMPOCH B KAadyeCTBE WHCTPyMEHTa
MO3HAHUS ¥ OCHOBBI JIJIs1 POPMUPOBAHUS TUTIOTE3BI IO MPOBEPKE MPABMIHLHOCTU
BBICKA3bIBAEMBIX CY>K/ICHUN;

BIIQJICTh HABBIKAMH CaMOCTOSITEIbHOTO IUTAHUPOBAHHUS U MPOBEICHUS
YUYEHUYECKUX OKCIIEPUMEHTOB, COBEpIICHCTBOBATh YMEHHSA HAOMIOIaTh 3a
XOJIOM  MpOLECCa, CAMOCTOSTEIBHO  IMPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath O0OOIIEHUST W BBIBOABI OTHOCUTEIHLHO JIOCTOBEPHOCTHU
pe3yJIbTaTOB MCCIEA0BaHUs, COCTABIATh OOOCHOBAHHBIA OTUET O MPOJEIAHHOM
pabore;

npuoOpeTaTh  OMBIT  YYEHMYECKOW  HUCCJIEAOBATENLCKOW W MPOEKTHOM
JESTENIbHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOWCKY METOJOB pEIICHUs MNPAKTUYECKUX 3a/ad, MPUMEHEHHUIO pPa3IHMuHbIX
METOJI0B MO3HAHUS.

3) padora ¢ uHpopMaLHeii:

OpUEHTHUPOBAThCS B  PA3UYHBIX HCTOYHHUKAX HHPopManuu (HAy4HO-
NOMYJISIpHAsl JIUTepaTypa XHMUYECKOTO COJEp>KaHUs, CIpPaBOYHbBIE MOCOOHUS,
pecypcbl UHTEepHETa), aHaTM3UpOBaTh UHPOPMALIUIO PA3TUYHBIX BUIOB U (PopM
NPECTaBICHUSA, KPUTHUECKU OLICHUBATH e€  JIOCTOBEpHOCTh M
HEMPOTUBOPEUUBOCTD;

dbopMynHpoBaTh 3aMpOChl W MPUMEHSTH Pa3IUYHBIE METONBI MPH TOUCKE H
orbope wuH(bOpPMAIMK, HEOOXOAMMOW MJIS BBHITIOJHEHUS Y4YEOHBIX 3aj]ad
OIIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT  HCIOJB30BAaHUS  WHGPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (hOpMY IIpecTaBIeHUs] HHPOpMAIIH
(cxembl, rpaduKy, JUarpaMMBbl, TAOIHIIbI, PUCYHKH U APYTHE);



® UCIOJB30BaTh HAYYHBIN fA3BIK B KAUECTBE CPEACTBA MPHU pabdOTe ¢ XMMUYECKOM
uH(poOpMaLMel: TPUMEHATh MEXIpeaIMeTHbIe ((hu3nuecKkue u MaTeMaTHIeCKUe)
3HAKW U CUMBOJIBI, (DOPMYJIbI, a00OpEeBUATYPbI, HOMEHKIIATYPY;

® UCHONB30BaTh M  MNPeoOpa3oBbIBaTh  3HAKOBO-CMMBOJMYECKHE  CpEICTBA
HaTJISTHOCTH.
OgiageHne yHuBepCcaJbHBIMA KOMMYHUKATHBHBIMH 1eHCTBUSIMU:

® 3a7aBaTh BOMNPOCHI MO CYHIECTBY 0OCYXIaeMOil TeMbl B XOJl¢ AUAJIOTa W/WJIH
JUCKYCCUH, BBICKA3bIBaTh UJEH, (OPMYIUPOBATH CBOM  IPEIJIOKCHHUS
OTHOCHUTENFHO BBITIOTHEHUS TPEIOKEHHOHN 3a1a4u;

® BBHICTYNaTh C TMpE3CHTAlMeN pe3yJabTaTOB I103HABATEIBHOU JESATEIBHOCTH,
MOJIyYEHHBIX CaMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMH TIpU
BBIMOJJHEHUH XUMHUYECKOTO JSKCIIEPUMEHTA, MPAKTUYECKOH paboThl 1O
UCCIIEJOBAaHUIO CBOMCTB M3y4yaeMbIX BEILIECTB, PEAIM3alui y4eOHOTO NPOEKTa U
(opMyIupOBaTh BBIBOJABI IO pE3yJIbTaTaM MPOBEIEHHBIX UCCIECIOBAHUN MyTEM
COTJIACOBAaHUSI MO3UIINI B X0/1€ 00CYXICHUS U 0OMEHA MHEHUSIMH.
OgiageHne yHUBEPCAJbHBIMYU PeryJIATUBHBIMH 1eICTBUSAMH:

® CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYIIECTBISATH CBOIO I103HABATEIbHYIO
JESITeNIbHOCTh, OMpeaesss e€ Lead W 3aJaud, KOHTPOJUPOBaTh U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh MpejiaraéMblii ajJrOpuT™M JEUCTBHM TpH
BBIIIOJIHEHUH Y4Y€OHBIX M MCCIENIOBAaTEIbCKUX 3a7a4y, BbIOMpaTh Haubosee
3¢ (PEeKTUBHBIN CMOCO0 UX pEIICHHUs] C YYETOM TOJYyYEeHHs] HOBBIX 3HAHHM O
BEIIECTBAX U XUMUYECKUX PEaKIUX;

® OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAESITETLHOCTH Ha OCHOBE CaMOaHaln3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

IIpeameTHbIE PE3yJIBTATH OCBOEHUS Kypca «Opranndeckasl XUMHsD» OTPaXkKaroT:

e CchOpPMUPOBAHHOCTb  TPEJACTABICHHMM O  XUMHUYECKOM  COCTaBIISIOINICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUHU B IIO3HAHUU SIBJICHUI
npupoAbl, B (HOPMUPOBAHUM MBIIUIEHUS M KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOIMMOM Ui peUIeHHs] MPAKTHUYECKUX
3aJa4 ¥ SKOJOTMYeCKH OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 3I0pPOBBIO U
IIPUPOTHOM CpEJIE;

e BJAQJACHUE  CUCTEMOM  XUMHYECKUX  3HAHHI, KOTOpasi  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATUA (XUMUYECKUWA DJEMEHT, aToM, »JJEKTPOHHAas
0o00JI0YKa aToMa, MOJEKYJia, BaJIEHTHOCTb, AJIEKTPOOTPUIIATEILHOCTD,
XUMHUYECKas CBSI3b, CTPYKTypHas Qopmyna (pa3BEpHyTass U COKpalEHHas),
MOJIb, MOJIIpHasT  Macca, MOJISIpHBIM  O0BEM,  yIJIEpOAHBI  CKEJeT,
GyHKUMOHATBHAS TPYyIIa, pauKal, U30MepHUsl, U30MEPbI, TOMOJIOTHYECKUH psifl,
TOMOJIOTH, YIJIEBOJOPObL, KUCIOPOA U a30TCOAEPKALME COCIUHEHHUS,



MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYISIPHBIE COEIUHEHUS);
TEOPUU U 3aKOHBI (TEOPHUsi CTPOCHUS opraHudyeckux BemectB A. M. bytieposa,
3aKOH COXpaHEHUs MacChl BEILECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK
XUMUHU; MHUPOBO33PEHUECKUE 3HAHUS, JIeKalllhe B OCHOBE IOHUMAaHUS
MPUYMHHOCTA W CHUCTEMHOCTH XUMHUYCCKUX SBJICHUH, (PAKTOIOTHIECCKUE
CBEJICHUSI O CBOMCTBax, COCTaBe, MOJYYEHUU U OE€30IaCHOM HMCHOJIb30BAHHUU
BOKHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITYy W MPAKTUYECKON NESITEIHHOCTH
YeJI0BEKa;

c(OPMHUPOBAHHOCTh YMEHHUN BBIABISATH XapaKTEPHbIE MPU3HAKU TOHITHH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS
MIPU ONMKUCAHUU COCTaBa, CTPOEHUS U MPEBPALICHUN OPTaHUYECKUX COCTUHEHUH;
c(hOpPMHUPOBAHHOCTh YMEHUW UCIOJB30BATh XUMHUYECKYI0 CUMBOJUKY JJIs
COCTABJICHUSI MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3sBEPHYTOM, COKpaIIEHHOI)
dbopMysl OpraHMYeCKMX BEIIECTB U YpPAaBHEHUNW XUMHUYECKHX PEaKIIHi,
U3TrOTaBIIMBATh MOJEIIA MOJIEKYJ OPTaHUYECKUX BEIIECTB ISl MILTIOCTPAIUU UX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHMI YCTAHABIMBATH MPUHAIJICKHOCTh HU3YUYECHHBIX
OpPraHUYECKUX BEIIECTB 10 HMX COCTaBy M CTPOCHUIO K OINPEAeIEHHOMY
KJaccy/rpynne coeauHeHui (yriaeBOAOpOJbl, KHUCIOPOJ M a30TCOAEpIKaIIue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS), JaBaTh UM Ha3BaHUS IIO
cucrematnueckord HomeHkiarype (IUPAC), a takxe nNpUBOAUTH TPUBHAIbHBIC
Ha3BaHUS OTAEJIBHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOMNUJIEH, AllETHJICH,
ATUJICHTJIMKOb, TIUIEPUH, (eHol, GopManbaeru, aleTalbAerul, MypaBbUHas
KHCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBas KHUCJIOTa, CTEapUHOBAsl KHUCIOTA,
TIII0K03a, (PpyKTO3a, Kpaxmad, eJITi003a, TIUIMH);

c(OPMHUPOBAHHOCTh yYMEHUS ONPENENSATh BHUJBI XMMHYECKOW CBSI3UM B
OpraHUYECKUX COSTUHEHUSX (OAMHAPHBIE U KPATHBIE);

chOpPMUPOBAHHOCTh YMEHHUSI TPUMEHITh TIOJOKEHHUS TEOPUH CTPOCHHS
oprannveckux BemiectB A. M. byrnepoBa 11 0OBsSICHEHHS 3aBUCHMOCTH
CBOWCTB BENIECTB OT HX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHUSI MAacCChl
BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHUE, (U3UIECKUE U
XUMUYECKHE CBOMCTBA THUIHUYHBIX MPEJICTABUTEICH pPa3UYHBIX KJIACCOB
OpTraHUYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, IPONUJICH, alleTHUIICH, OyTaaueH-
1,3, metTunOytanuen-1,3, 6€H30J, METAaHOJ, STAHOJ, ATHJICHIJINKOJb, TJIUIECPHUH,
denou, aneranbaeryu], MypaBbUHAS M YKCYCHAasi KHCJIOTHI, TJIFOKO3a, Kpaxmal,
LEJUII0JI03a, AaMUHOYKCYCHAsI KUCJIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBSA3b
MEXIy HUMH YPaBHEHHUSMU COOTBETCTBYIOIIMX XHUMHUYECKUX pEaAKIUNA ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOYHUKH YIJIEBOJIOPOIHOTO
Coipbs (He(Th, TPUPOIHBIN Ta3, yrojb), CIOCOOBI WX TMEPepadOTKUu U
MPaKTUYECKOE TPUMEHEHUE TTPOTYKTOB NIEPEPadOTKY;



e cOPMUPOBAHHOCTHP YMEHHH TPOBOAUTH BBIYHCICHUS 1O XUMHUYECKUM
ypaBHEHUSM (MacChl, 00bEMA, KOJTMYECTBA UCXOTHOTO BEIIECTBA WJIA MPOTYKTA
peakiMy MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO M3 HCXOJHBIX
BEIIECTB WJIM MPOAYKTOB PEAKIUN);

e chOopMHUPOBAHHOCTH YMEHUH BIAACTh CUCTEMOW 3HAHWA 00 OCHOBHBIX METOJIaX
HAay4YHOTO TIO3HAHUS, WCIOJIB3YEMBIX B XHMHUU TpPU HU3YYEHUU BEIIECTB U
XUMHUYECKHUX SIBIICHUI (HabmroieHue, W3MEpPEHHUE, JKCIIEPUMEHT,
MOJIEJTMPOBAHUE), UCTIOIb30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS ISl IPUHATUS
pelIEHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEHIECTBAMHU U
UX IPUMEHECHHEM;

e cQOpMUPOBAaHHOCTh YMEHHH COOJIO/IaTh MpaBUiia IMOJb30BAHUS XUMHUYECKOU
MocyIol U J1abopaTOpHBIM O0OpPYJOBaHUEM, a TAKXKE MpaBuiIa OOpaIieHUs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMHU IO BBIMOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

e CcQOPMUPOBAaHHOCTH YMEHUW TIUIAHUPOBATH M  BBINOJHATh XUMUYECKUN
AKCIEPUMEHT (TpeBpallieHusi OpPraHUYeCKUX BEIIECTB NP HarpeBaHUW,
MOJIYyYEeHHE OTWICHA U HW3YyUYCHHE €ro CBOMCTB, KA4ECTBEHHBIC pEaKIuu
OpraHUYECKUX BEIIECTB, JIeHAaTypauus OEJIKOB IpU HarpeBaHUU, IIBETHHIC
peakiuu OEJIKOB) B COOTBETCTBUU C MpPABWJIAMH TEXHUKH O€30MACHOCTH IPHU
oOparieHu ¢ BEHIeCTBaMU M JTAOOPATOPHBIM O0OpPYAOBAHHEM, MPEACTABIISTH
pe3yJbTaThl XUMHUYECKOTO OHKCIepuMeHTa B (Qopme 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakiuii U ¢GOpMyJIUpPOBATh BBIBOJBI Ha OCHOBE JTHUX
pEe3yJIbTaToB;

e CcQOPMUPOBAHHOCTh YMEHHI KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(GOPMAIINIO, TOJYYaeMyI0 W3 Pa3HBIX HCTOYHHKOB (CpeIcTBa MacCOBOM
uHpopmanuu, UHTEpHET U IpYyTrux);

e chOpPMUPOBAHHOCTH YMEHUH co0Ir01aTh npaBuia AKOJIOTUYECKHU
IIEJIeCO00pa3HOTO0 TOBEJACHUS B OBITY W TPYAOBOM JEATEILHOCTH B IIEJISIX
COXPAHEHUSI CBOETO 3/I0POBbSI M OKPYXKAIOIIEH MPUPOJAHOU Cpeibl, OCO3HABATH
OTIaCHOCTBH BO3JICHCTBUSI Ha >KMBBIE OPTraHU3MBbI OMPEICIEHHBIX OPTaHUYECKUX
BEIIECTB, MOHUMAas cMbIca nokasarens [1JIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUS MX BPEIHOTO BO3JICUCTBUS HA OPTraHU3M
YeJI0BEKa;

e JUIA OOYYalOIIMXCS C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3JI0POBBS: YMEHHUE
MPUMEHSITh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHMS BEIIECTB U
XUMHUYECKUX SBJICHU;

e IS CJICTIBIX M CTA00OBUIAIINX O0YUYaAIOIIUXCS: YMEHUE UCIIOIH30BATh PEIbePHO-
TOYEUYHYIO cucTeMy 0003Hauenuit JI. bpaitns mis 3anucu xumudeckux Gopmyi.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl 0CBOEHUS Kypca «O0Ias U HeopraHMYecKass XMMUs »
OTPAXKAIOT:



chOPMHUPOBAHHOCTh  TPENCTABICHUNA: O  XUMHUYECKOW  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpPA, POJIM XUMHHM B TO3HAHWUH SIBIICHUMN
npupoAbl, B (HOPMUPOBAHMM MBIIUIEHUS M KYJbTYpbl JIMYHOCTH, €€
(GYHKIMOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOW IJisi pelICHUs MPaKTUYECKUX
3alad W HKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIECHUS K CBOEMY 3JI0POBBIO H
MIPUPOJHOM CPEJIE;

BJIQJICHUE  CHCTEMOM  XHMMHUYECKMX  3HAaHUW,  KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloNIue MOHATHS (XMMHYECKUN 3JIEMEHT, aTOM, M30Tol, s-, P-, d-
ANIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJISIPHBIM 00BEM,
BAJICHTHOCTb, DJJIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCIEHHUS, XUMHYECKas
CBs3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKast, BOJAOPOIHAS), KPUCTAIITNYECKAs
pPELIETKA, TUIIBI XUMUYECKUX PEAKIMM, paCTBOP, SJIEKTPOJIUTHI, HEIJICKTPOJIUTHI,
BJIEKTPOJINTUYECKAS AUCCOLMALMS, OKHUCIUTENIb, BOCCTAHOBUTEJb, CKOPOCTH
XUMHUYECKON peakli, XMMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJIMTUYECKON Hcconumanuu, nepuoguyecku 3akon 1. . Menneneesna,
3aKOH COXpPaHEHUsS MacChl BEIIECTB, 3aKOH COXPAHEHUS W IPEBPAIICHUS
SHEPIruM MPU XUMHUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3BIK
XMMHWHM, MHPOBO33PCHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE NOHUMAaHUS
OPUYUHHOCTH U CHUCTEMHOCTH XHUMHUYECKHUX SIBJICHUH, (HaKTOJIOTUYECKUE
CBEJICHUSI O CBOMCTBax, COCTaBE, MOJYyUYEHUU U O€30MaCHOM HCIOIb30BAHUU
BOXKHEHIIINX HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON AEATETbHOCTU
YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHUW BBIABISATh XapaKTEPHbIE TPHU3HAKH TOHSITHIA,
YCTaHABJIMBATh HMX B3aMMOCBS3b, HMCIIOJIb30BATh COOTBETCTBYIOIIUE IMOHSATHS
IIPY OITUCAHWU HEOPTaHUYECKUX BEILIECTB U UX MPEBPALLCHUM;
c(hOPMHUPOBAHHOCTh YMEHUW HCMOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JUIS
coctaBieHuss (OpMysT BEIIECTB W YpPaBHEHHMH XMMHYECKUX PEaKIuu,
cucreMatnueckyro HomeHkiarypy (IUPAC) w TpuBMambHBIE Ha3BaHUS
OT/ICJIbHBIX HEOPTraHUYECKUX BEIIECTB (YrapHbIi ras, yriieKUcibli ra3, aMMuakx,
raméHas u3BeCTb, Heram€Hasi U3BECTh, MUThEBas COJIA, TUPUT U IPYTHE);
c(hOpPMHUPOBAHHOCTh YMEHUN OMPEIEATh BAJICHTHOCTh M CTENEHb OKHCICHUS
XMMHUYECKUX BJIEMEHTOB B COCMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKON
CBsI3U (KOBaJICHTHAsl, MOHHAs, METaJUIMYecKasi, BOJAOPOAHAs) B COCIMHECHUSX,
TUN ~ KPUCTAIMYECKOM  PEMIETKU  KOHKPETHOTO  BellecTBa  (aToMHasl,
MOJICKYJISIpHAs, MIOHHAsI, METaJUTMYECKas ), XapaKTep Cpelibl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHHNM;

c(hOpPMHUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAJIJIC)KHOCTh HEOPTAHMUECKUX
BEIIECTB IO HMX COCTaBy K OMNpeaeaéHHOMY KJacCy/Tpynmne COeIuHEHUM
(mpocThie BelecTBa — METaUIbl U HEMETAJUIbl, OKCHJIbI, OCHOBaHUS, KUCIOTHI,
am(pOoTepHBIC TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUN PACKPBIBATH CMBICI Mepuoanydeckoro 3akona Jl. U.
MenneneeBa U I€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, O0OBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKITUH;



c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTEPHU30BaTh JEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3JieMeHTOB 1—4 nepuoaoB Ilepuoandeckoit cUCTEMbl XUMUYECKUX
anemeHToB J[. M. MeHeneeBa, UCHOJB3ysl MOHATHS «S-, P-, O-3JEKTpOHHBIC
opOuTanu», «IHEPreTUUECKHEe  YPOBHW», OOBSICHATH  3aKOHOMEPHOCTHU
W3MEHEHHS CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHUI MO Mepuoaam u
rpynmnam llepuonnueckon cucreMsl xumuyeckux anemeHToB 1. . Menneneesa;
chOpMHUPOBAHHOCTh ~ YMEHHMM  XapakTepu3oBaTh  (OMHUCHIBATh)  OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
NOATBEPKAAaTh CYIIECTBOBAHUE T€HETUUECKON CBSI3U MEXIY HEOPraHWYECKUMU
BEILIECTBAMU C TIOMOIIBI YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINIA;
c(OPMHUPOBAHHOCTh YMEHHS KIACCUPHUIIMPOBATh XUMHUYECKUE PEAKIUU T10
pPa3JIMYHBIM MpU3HAKAM (YUCIY U COCTaBY PEearupyromnX BEIIECTB, TEILLIOBOMY
3 dekTy peakiu, U3MEHEHUIO CTETICHEN OKUCIIEHUS JIEMEHTOB, 00paTUMOCTH
peaKIMK, YYaCTHIO KaTalu3aTropa);

c(hOPMHUPOBAHHOCTh YMEHUN COCTABJISTH YPAaBHEHMSI PEAKIUN PazTUYHBIX
TUTMOB, TOJIHBIE W COKpAIIEHHBbIC YpPaBHEHHUS pEaKIUii HOHHOTO OOMEHa,
YUYUTBIBAS YCIOBUS, PU KOTOPBIX 3TU PEAKIIUU UYT 10 KOHIIA;
chOpPMHUPOBAHHOCTh ~ YMEHHMI  MPOBOJUTH  PEAKIMU, MOATBEPKIAIOIIUE
KAUECTBEHHBI COCTaB pa3JIMYHBIX HEOPraHMYECKHX BEIIECTB, PACIO3HABATH
ONBITHBIM  IMYTEM  HOHBI, MPUCYTCTBYIOIIME B  BOJHBIX  PAaCTBOpPAX
HEOPraHUYECKUX BEIIECTB;

c(hOPMHPOBAHHOCTh ~ YMEHUW  PACKphIBaTh  CYIIHOCTh  OKHCJIHUTEIIbHO-
BOCCTAHOBUTENIBHBIX PEAKUUNA IOCPEICTBOM COCTABJIEHUSA SJIEKTPOHHOTO
OanaHca ATUX PEaAKIIUiA;

c(hOpPMUPOBAHHOCTh YMEHUN OOBSICHSATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IUYHBIX (PAKTOPOB; XapakTep CMEIIEHUS XHUMHYECKOTO
PaBHOBECHS B 3aBUCHUMOCTH OT BHeIIHero Bo3aercTBus (mpuniui JlelllaTenne);
c(OPMHUPOBAHHOCTh YMEHHM  XapakTEpPU30BaTh XMMHUYECKHE TPOIIECCHI,
JieXalMe B OCHOBE MPOMBIIICHHOTO MOJYYeHUSI CEPHOM KUCIOThI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTh MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIMMNAX U
AKOJIOTHYECKUX MPOOIeMax XMMHYECKOTO TIPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHHM TIPOBOJUTH BBIUUCICHUS C HCIOJIH30BAHUEM
MIOHSITUSI «MAcCoBasi IOJIsl BEIIECTBA B pacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
Ipyu XUMHUYECKHX pEaKIMsIX, MacChl BelecTBa WIM 00bEMa Ta30B IO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIh O0O0bEMY OJIHOTO U3
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO d(pdekTa peakmuu Ha OCHOBE
3aKOHOB COXPAaHEHUSI MacChl BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUH;
c(hOpMHUPOBAHHOCTh YMEHUU COOJIOATh MpaBUJia MOJIb30BAHUS XUMHUUYECKOM
NoCyJI0M U J1abopaTOpHBIM O0OpPYIOBAHMEM, a TaKKe MpaBuiia oOpalieHus: ¢
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSAMU IO BBITOTHEHHUIO JTA0OOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHMM TUIAHUPOBATh W  BBIMOJHATH XUMHUYECKHMA
AKCIIEPUMEHT (Pa30KeHUe MEePOKCUAa BOIOPO/Ia B IPUCYTCTBUM KaTaIU3aTopa,



ONpENEIEHUE CpEIbl PACTBOPOB BEIIECTB C IOMOULIBIO YHUBEPCAIBHOI'O
WHANKATOpa, BIUSHUE Ppa3IUYHbIX (DAKTOPOB HA CKOPOCTh XHUMHUYECKOU
peakuuu, peakuud HOHHOIO OOMEHa, KauyeCTBEHHbIE pEakUMHU Ha cyibdart-,
KapOoOHaT- M  XJOpPUA-aHUOHBI, HAa  KAaTMUOH  AaMMOHHUA,  pEIIECHUE
AKCIIEPUMEHTAJBHBIX 3a1ad 1o Temam «Meramib»y u  «Hemeramne») B
COOTBETCTBUM C TMpaBWJIAMU TEXHUKM OE€30MaCHOCTH NpU OOpamieHUuu C
BEIIECTBAMH U JIAOOpPaTOpPHBIM O0OpYyIOBaHUEM, MPEICTABIATh PE3yIbTaThl
XUMHUYECKOTO JKCIIEPUMEHTAa B (POpME 3aIUCH YPAaBHEHUH COOTBETCTBYIOIIHUX
peakuuii 1 GOpMYIMPOBAThH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB,;
chOpPMUPOBAHHOCTh ~YMEHUW KPUTHUYECKH aHAJIW3UPOBATh XHUMHUYECKYIO
uH(pOpPMaIIMIO, TOJYyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOM
KOMMYHUKaIMK, UHTEpHET U ApYyTUX);

c(OpPMHUPOBAHHOCTb yMEHUI co0moaTh OpaBWjia  3KOJOTHYECKH
LEJIECOO0PA3HOr0 MOBEIEHUS B OBITY U TPYAOBOW JEITEIBHOCTH B UEIAX
COXpaHEHUsI CBOETO 3JI0POBbSl U OKPYXKAIOLIEH MPUPOJHON Cpeibl, 0CO3HABATH
OMACHOCTh BO3JECWCTBUS Ha JKUBBIE OPraHW3Mbl ONPENECIEHHBIX BEILIECTB,
noHuMas cmbicn nokaszarens [IJIK, mnoscHAT Ha mnpumepax crnocoOsbl
YMEHBUIEHUSI W NPEJOTBPAILCHUS UX BPEIHOIO BO3JCHCTBUA Ha OpPraHU3M
YeJI0BEKA;

Uil 00yYarouuxcsi ¢ OrPAaHMYEHHBIMU BO3MOXKHOCTSMU 37I0POBbS: YMEHHUE
OPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHMs BEILIECTB U
XUMHUYECKUX SBJICHUH;

JUTSL CJIETIBIX M CJIA0OBUASIIMX 00YHAIOLIMXCs: YMEHUE UCIIOJIb30BaTh pelbe(HO-
TOYEUHYIO cucTeMy 0o0o3HaueHuit JI. bpaiins nis 3anucu XuMudeckux GopMyL.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ko/imuecTBo 4acos
Nop/y | HRHMEHOBANHE Pa3e0B u DaeKkTpoHHbBIe (HH(POBLIE)
o /m
TeM IPOrPaMMbI Beero Konrposbubie | IIpakTuveckne | ofpazoBaTesbHbIE PeCypCh
padoThI padoThI

Pa3nen 1.TeopeTruyeckue 0CHOBbI OPraHM4YecKOi XMMHUHU

IIpenmer oprannueckon
xuMuu. Teopus cTpoeHUs

11 . 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
OPraHUYECKHUX COCTUHCHUM A.
M. bytneposa
Hroro o pazneny 3
Pa3nesn 2.Yruesogopoasnl
IT .
2.1 PCACIILHEIC YITIEBOAOPOLET 2 https://resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHBbI
HenpenensHueie
2.2 YTJI€BOJOPOAbL: AJTKEHBI, 6 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
AJIKaIHuCHBbI, aJIKHHBI
A
2.3 POMATHHECIHS 2 https://resh.edu.ru/subject/lesson/4775/start/150494/
YTIICBOIOPOIBI
[IpupoaHbIE HCTOUHUKHU
2.4 YTJIEBOJIOPOJOB M UX 3 1 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepadoTka




HWroro no pazneny 13

Pa3nen 3. Kucsiopoacoaep:xaniue opranHnyecKue coeInHeHus

https://resh.edu.ru/subject/lesson/4769/start/150550/

3.1 Cruptel. @enon 3
https://resh.edu.ru/subject/lesson/5727/start/150577/

Anppaeruasl. KapOboHOBBIE

3.2 7 1 https://resh.edu.ru/subject/lesson/4776/start/150604/
KUCTOoThI. ClloKHBIE 3(DUPBI
3.3 YrieBoibl 3 1 https://resh.edu.ru/subject/lesson/6150/start/150687/
Hroro no pazueny 13

Pa3nen 4.A30Tconeprkaiiye opraHudeckue coeJHHeHus!

AMUHEL A .
4.1 MIUHEL AMHTOKHCITOTH 3 https://resh.edu.ru/subject/lesson/4743/start/150742/
benkn
Hroro mo pazaeny 3

Paspnen S.BeicokoMo/IeKy I pHBIE COCAUHEHUS

IT .K .
51 HACTMACChL. RayHyra 2 https://resh.edu.ru/subject/lesson/6095/start/150823/
Bosokna
Hroro no pasneny 2
OBLIEE KOJIMYECTBO YACOB I10 34 5 9
[TPOTPAMME



https://resh.edu.ru/subject/lesson/4769/start/150550/

11 KJIACC

KoauuecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB u dueKkTpoHHbIe (LN (POBbLIE)
n/n TeM IPOrPaMMbI Beero Kourposbubie | IlpakTuieckue | ofpazoBaTesbHbIE peCypebl
padoThI padoThI
Pa3nen 1.TeopeTnyeckue 0OCHOBBI XUMUM
CtpoeHue aTOMOB.
[lepuoauueckuii 3aKOH U
11 [Tepnoguueckas cucrema 3 https://resh.edu.ru/subject/lesson/6479/start/150989/
XUMHYECKHX 31eMeHTOoB /1. H.
MeHneneeBa
12 Crtpoenue BemecTna. 4
' MHuoroo0pa3ue BemecTB
1.3 XUMHYECKUE PEeaKIuu 6 1 1 https://resh.edu.ru/subject/lesson/4938/start/
Hroro mo pazaeny 13
Pazgen 2.Heopranuueckast Xumus
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
2.1 Mertamibl 6 1
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5939/start/151320/
2.2 Hewmeramisr 9 1 1

https://resh.edu.ru/subject/lesson/5913/start/151347/



https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/

CBs13p HEOPTaHUYECKUX U

2.3 2 https://resh.edu.ru/subject/lesson/4960/start/151374/
OPraHMYECKHUX BEIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u )Ku3Hb
https://resh.edu.ru/subject/lesson/3514/start/151429/
3.1 XUMUS U )KU3Hb 4
https://resh.edu.ru/subject/lesson/3504/start/151485/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



https://resh.edu.ru/subject/lesson/3514/start/151429/

