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MHOSACHUTEJBHASA 3AIINCKA

[Tporpamma o XMMHUH Ha YpPOBHE CpEIHEro o0Iero oopa3oBanus pazpadborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273 -03
«O6 ob6pazoBanuu B Poccuiickoit @eneparuny, TpeOOBaHUA K pe3yabTaTaM OCBOEHUS (elepalbHON 00pa30BaTEIbHON MPOTPaMMBbI CPETHETO
obmero obpaszoBanusi (DOOII COO), mpencraBneHHbIXx B DenepasbHOM TOCyAapcTBEHHOM oOpa3oBaTenbHOoM cranmapre COO, ¢ yduérom
Konuenuuu npenogaBanus yaeOHOro npeamera « XuMus» B 00pa3zoBaTeIbHBIX opranuzanusax Poccuiickoit denepannu, peaau3yonmx OCHOBHBIE
o0pa3oBaTenabHbIe TPOrPAaMMBbI, U OCHOBHBIX MOJIoKeHUH «CTparerun pa3Butus BocnuTanus B Poccuiickoit @enepannu Ha nepuon g0 2025 roga»
(Pacnopspkenue [IpaBurensctea P® ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOIXOIOB K pa3pabdOTKe MpOrpaMMbl IO XHMHUH, K OIpPENEJICHUI0 OOWIeH cTpaTeruu OOydeHHs, BOCIUTAHHUS M Pa3BUTHS
oOyuarommxcsi cpeactBamu ydeOHnoro npeamera «Xumusi» mist 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABWIIM KOHIENTYaJIbHBIE TOJIOKEHUS
OI'OC COO o0 B3auM000YCIOBIEHHOCTH IEJIel, COAEPKAHUS, PEe3yIbTaTOB 00y4eHHs U TpeOOBAaHUI K YPOBHIO MOATOTOBKH BBIITYCKHHKOB.

Xummuueckoe o0pa3oBaHHe, MOJIYy4aeMO€ BBIMYCKHUKAMH OOIe00pa30oBaTeIbHOW OpraHu3aliy, SBISETCS HEOThEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CHYKUT 3aBEPIIAIOIIMM D3TallOM pealu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIHOYEBBIX ILIEHHOCTEH,
OPUCYILMX LIEJOCTHOM CHUCTEME XUMHUYECKOro oOpa3oBaHMs. OTH I[€HHOCTM KacalOTCsi IO3HAHHUS 3aKOHOB NPUPOJbI, (OPMUPOBAHUS
MHUPOBO33pEHMsI U 00IIEH KyJbTyphl UEJIOBEKA, a TAK)K€ SKOJIOIMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBI0 U MPUPOIHOM Cpene.
Peanusyercs xumuueckoe obpa3zoBaHuE O0ydYalOIIMXCA HA YPOBHE CPEAHEr0 00Iero oOpa3oBaHUs CPEeICTBAMU yuyeOHOIro MpeaMeTa « XUMUs»,
COZIEp)KaHUE M TOCTPOEHUE KOTOPOr'0 OMpPENEeeHbl B MPOrpaMMe MO XUMHH C YYETOM CHEHH(PHUKUA HAyKH XUMUH, € 3HAUCHHS B MO3HAHHH
OPUPOIBI U B MaTepUaTbHON KM3HHU OOIIECTBA, a TaKKe C YUETOM OOMIMX IeNeld M MPHUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHHE
CHCTEMBI cpefHero obmiero oopasosanus B Poccuiickoit @eneparum.

XUMHS KaK 3J€MEHT CHCTEMBbl E€CTECTBEHHBIX HAayK WMIrpaeT OcoOyl pojib B COBPEMEHHOM IMBMIM3AIMHM, B CO3JaHUM HOBOM 0a3bl
MaTepuanbHON KyiabTyphl. OHa BHOCHUT CBOM BKJaad B (OpMHpOBaHHE pPAlMOHAIBHOTO HAYYHOTO MBIIUICHHUS, B CO3JaHHE IE€JIOCTHOTO
NpEACTaBICHUA 00 OKpYy)KaloIlleM MHUpEe KaKk O €eIUHCTBE HPUPOIbI M 4elIoBeKa, KOTopoe (opMupyeTcs B XMMHUU Ha OCHOBE IOHUMAaHUS
BEIIECTBEHHOI O COCTAaBa OKPY’KAIOILEr0 MUPa, OCO3HAHUS B3aUMOCBSI3M MEXKIY CTPOEHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JACTSIMU
MIPUMEHEHUSI.

TecHo B3aMMOJEHUCTBYS C APYTMMHU €CTECTBEHHBIMU HayKaMH, XMMHMsI CTaJla HEOThEMJIEMON 4YacTbI0 MUPOBOM KYJBTYphl, HEOOXOIUMBIM
YCIIOBUEM YCIIEIIHOTO TPyJda W JKU3HHM KaXIoro wieHa oOmectBa. CoBpeMeHHas XUMHUs KaK Hayka co3uaTeNbHas, Kak HayKa BBICOKHUX
TEXHOJIOTHI HaIpaBlieHa Ha pPEeIlIeHHE TII00aNbHBIX MPOOJIEeM YCTOWYMBOTO pPa3BUTHSI YEIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOH, MUILEBOH,
9KOJIOTUYECKOM 0€30MacHOCTH U OXPaHBI 3J0POBbS.

B cooTtBercTBUU ¢ OOLMMM LEASAMU M NPUHLMIIAMU CpeaHEro obiiero odpazoBaHus copepxanue npenmera «Xumus» (10—11 kiaccsl,
0a30BbI YPOBEHb HM3YyUCHHs) OPUEHTHPOBAHO MPEHMYIIECTBEHHO Ha OOIMIEKYJIbTYPHYIO MOATOTOBKY OOYyYaKOIIMUXCSA, HEOOXOIUMYIO UM IJIst
BbIPAaOOTKH MUPOBO33PEHYECKUX OPHUEHTUPOB, YCIIEIIHOIO BKJIIOYEHHS B )KU3Hb COLIMYMa, IPOAODKEHNs 00pa30BaHus B Pa3IMUHbIX 00J1acCTAX, HE
CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.



CocraBnstomuMu  TipeiMeTa «XUMHS» SIBISIOTCA 0a30Bble Kypchl — «Opranuueckas xumus» U «OOmas u HeOpraHW4ecKas XUMUs,
OCHOBHBIM KOMITOHEHTOM COZ€PKaHHS KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMA 3HAHUH MO HEOPraHUYECKOM XMUMHH (C BKIIFOUCHHEM
3HaHUH M3 OOIIell XUMHUHM) W OpraHudeckod xumuu. DopMHpoBaHWE JaHHOW CHUCTEMbl 3HAHMHM INMPU HM3YYCHHH TNpeaMera obOecreuyrnBacT
BO3MOXKHOCTb PACCMOTPEHHS BCETO MHOT000pa3usi BEIECTB HA OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepxaHus KypcoB — «Opranndeckas xumus» u «OO0I1as 1 HeopraHuueckas XuMus» cHOpMHUpPOBaHA B MPOrPaMMe IO XHMHH
Ha OCHOBE CHCTEMHOTO MOAXOJa K HM3YYEHHUI0 Y4eOHOro maTepuajia W OOyCIIOBJIEHA HMCTOPUYECKHM OOOCHOBAHHBIM PAa3BUTHEM 3HAHUW Ha
OTpEeeNEHHBIX TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHMYECKOM XMMHHU BEIIECTBA PACCMAaTPUBAIOTCS HAa YPOBHE KJIACCHUYECKOW TEOPHH
CTPOCHUSI OPraHWYECKUX COCAMHEHUHN, a TAK)KEe HA YPOBHE CTEPCOXUMHUYCCKUX U DJICKTPOHHBIX MPEICTABICHUNA O CTpOCHHUH BeriecTB. CBeneHuUs
00 M3yyaeMbIX B Kypce BEIeCTBaX AAlOTCAd B Pa3BUTHUM — OT YIJIEBOJOPOJOB JO CIOXKHBIX OMOJIOTMYECKM aKTUBHBIX coeAMHEHHMl. B kypce
OpPraHWYECKOW XMMHUU TMOJIy4aloT pa3BUTHE cPOpPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHMs IMEPBOHAYAIBHBIE MPEICTABICHUS O
XUMHUYECKOH CBSI3H, KIaCCH(UKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON pPeaKIuu.

[Ton HOBBIM yrioMm 3peHHs B mIpeaMmere «XuMHs» 0a30BOro YpPOBHS paccMaTpUBAaeTCs H3YUEHHBIM Ha YPOBHE OCHOBHOTI'O OOIIEro
00pa30BaHMs TEOPETUUECKUIT MaTepral U (PaKTOJOrMUecKrue CBEIEHUS O BEIIECTBAX U XMMHUECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «O0 mas
U HEOpraHW4ecKasi XUMHUs» 00y4JaroIMCs Pe0CTaBIsSETCs BO3MOKHOCTh OCO3HATH 3HAUEHHE TEPHOANYECKOT0 3aKOHA C O0II eTEOPETUIECKUX U
METOAOJOTMYECKUX IMO3ULMI, INIy0Ke MOHSTh MCTOPUYECKOE M3MEHEHHE (QYHKIUI 3TOro 3akoHa — OT 00oOwaromed 10 oObsCHsSoUEeH u
MPOTHO3U PYIOLIEH.

Enunas cuctema 3HaHUN O BaXHEWUIIMX BEIIECTBAaX, X COCTaBE, CTPOCHUH, CBOMCTBAX M MPUMEHEHHH, @ TAKXKE O XMMH YECKUX PEAKIIHIX,
UX CYIIHOCTM M 3aKOHOMEPHOCTSAX IpOTeKaHusi JorojHsercs B Kypcax 10 um 11 KiaccoB nieMeHTaMH COACp)KaHUSA, HMEIOIIMMU
KyJIBTYPOJIOTHUECKUN W MPUKIAJTHON XapakTep. DTH 3HAHHS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3M XHUMHUHU C IPYTUMHU HayKaMH, PaCKPHIBAIOT
e€ poJb B TIO3HABATEIHFHON M IPAKTHUECKOM JesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCITUTAHHUIO YBAXKEHHS K MPOIIECCY TBOPUECTBA B 001aCTH
TEOPUH U TIPAKTUYECKUX MPHUIIOKEHUN XUMHUH, TOMOTAIOT BBHITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOemMax,
CBSI3aHHBIX C XMMHEH, KPUTUUYECKA OCMBICIMBATH MH(GOPMAIMIO W TPUMEHITh €€ JJIs MOMOJHECHUS 3HAHWH, PEIICHUsS WHTEUICKTYalbHBIX H
AKCIIEPUMEHTAJILHBIX HMCCIENOBATENbCKUX 3amad. B 1emom cojepkanue ydeOHOro mpeaMera «XHMHS» JTaHHOTO YPOBHS HM3YyYCHHS
OPHEHTHPOBAHO Ha (OPMHUPOBAHUE Y OOYJAIOMIMXCS MHPOBO33PEHUECKOH OCHOBBI JUIsi TOHMMaHUs (QUIOCOPCKUX HIEH, TaKUX Kak:
MaTepHAIIbHOE €IUHCTBO HEOPraHWYeCKOro M OPraHUYecKoro MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB KX COCTABOM M CTPOCHHUEM,
MO3HABAEMOCTh TPUPOJIHBIX SIBICHHN NyTEM SKCHEPUMEHTAa W PEIICHHUS MNPOTHUBOPEYUN MEXAYy HOBBIMU (PaKTaMU U TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHHE POJIM XUMHH B PEHICHUU SKOJOTMUYECKHX MpobJsieM, a Takke MpoOsieM cOepexeHUs SHEpreTHUecKUX PecypcoB,
CBIpPbsl, CO3[JaHUS HOBBIX TEXHOJIOTUM U MaTepUasoB.

B mnane pemieHus 3agad BOCHUTAHMS, PAa3BUTUS W COLMANU3ALUU OOYYAIOLIMXCS MPUHATHIE MPOrPaMMON MO XUMHH TOAXOABI K
OTIPEICIICHHUIO COIEPKAHUS M TIOCTPOEHUS MTpeaMeETa IPeayCMaTPUBaIOT (DOPMHUPOBAHUE YHUBEPCATBHBIX YI4EOHBIX JEHCTBUM, UMEIOIINX 0a30BOE
3HAQYCHHE IS PA3JMYHBIX BUJIOB JIEATECIILHOCTH: pEIIEHUs MpoOJieM, TOHWCKa, aHaimm3a W 00paboOTKM HHQOpMAIUU, HEOOXOAUMBIX IS
MPHOOPETEHHS OIBITA TPAKTUIECKON M UCCIIEI0BATEIHCKON IS TEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIOZHAHUHU XUMUH.



B npakTuke npenogaBaHus XMMHM Kak Ha YPOBHE OCHOBHOI'O 00ILlero oOpa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00Iero oopa3oBaHus, Ipu
ONPEIEIECHUHN COAEPKATEIBPHON XapaKTEPUCTHKU LeJIed HM3Y4eHHMs IpeIMeTa HAIpaBJICHHEM IEPBOCTENEHHON 3HAYMMOCTU TpPaJULIHOHHO
npusHaéres GopMUpOBaHHE OCHOB XMMHYECKOH HAayKH Kak 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKON AEATeIbHOCTH YelOoBeKa U
KaK OJHOI0 M3 KOMIIOHEHTOB MUPOBOM KyJbTYpbl. C METOAMYECKON TOUKHU 3PEHMs TaKOW MOAXOMA K ONPEAEIICHUIO LieJell U3ydyeHus NpenMeTa
ABJISI€TCS BIIOJIHE OIPAB/IaHHBIM.

CornacHo JaHHOI TOYKE 3pEHUs TJIABHBIMU LIEJIIMU U3yUeHUs Ipeamera « XuMus» Ha 6a3oBoM yposHe (10 —11 ki) sBisiroTCst:

¢ (opMmupoBaHHE cHCTEMbl XUMHUYECKUX 3HAHUN KaK BaKHEHIIIEH COCTABISIONICH €CTECTBEHHO -HAYYHOH KapTHHBI MUPa, B OCHOBE KOTOPOI
JeXaT KIFOUEBBIC MOHATUSA, (yHIAMEHTAIbHbIC 3aKOHBI M TEOPUU XMMHHU, OCBOCHHE SA3bIKa HAyKH, YCBOCHHE U MOHUMaHHE CYIIHOCTH
JOCTYMHBIX 00001EHNI MUPOBO33PEHUECKOI0 XapaKTepa, 03HAaKOMJIEHHUE C UICTOPUEN X Pa3BUTHUS U CTAHOBJICHNUS;

e (opmupoBaHue W pa3BUTHE MPEICTABICHUN O HAayYHBIX METOJaX IMO3HAHMS BELIECTB MU XUMHUYECKHX peaKIuil, HEOOXOIUMBIX MJIs
IpUOOpPETEeHUs YMEHHH OPUEHTHPOBATHCA B MHPE BELIECTB U XUMHUYECKHX SIBJICHUH, UMEIOLUIMX MECTO B MPUPOAE, B MPAKTUYECKOH U
IIOBCETHEBHOM KU3HU;

® pa3BUTUE YMEHUH M CIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOJOJAEHUEM U O0BSICHEHHUEM XHMHUYECKOTO SKCIEPUMEHTa, COOJII0AeHUEM
npaBui 6€30MacHOr0 0OpallleHus C BEIIeCTBAMU.

Hapsny c otum, coxmepxkarellbHas XapakTEPUCTHKA LeJIed W 3aJad M3ydeHHs NpeAMeTa B IpOorpaMMe IO XUMHUM YTOYHEHA M
CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU NPHOPUTETAMH B CHUCTEME cCpeiHero obmiero oopasoBanus. CeronHs B MpernogaBaHUM XUMHH B
Oonblel cTeneHd OTAAETCS NMPEANoYTEeHHEe NPAKTHUECKONH KOMIIOHEHTE CO/AepKaHusl 00y4eHusl, OpUEHTUPOBAHHOM Ha MOATOTOBKY BBIITYCKHUKA
00111e00pa3oBaTeIbHON OpraHU3aliy, BJIAJCIONIET0 HE HA0OPOM 3HAHMM, a (PYHKLUHMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHHUSIMU
AKTUBHOTO MOJY4YCHMSI 3HAHUN U IPUMEHEHUS X B peabHOM JKU3HM JUIsl peIIeHUs TPaKTUYECKUX 3a/1ay.

B cBsi3u ¢ 3THM IIpH U3yYEHHUH IpeaMeTa « XUMUs TOMUHUPYIOIIee 3HaueHHe IPHOOPETaroT TaKue LeIH U 3a1a4H, KaK:

ajanTanus OoOydYaloUMXCsl K YCIOBUSM JHHAMHUYHO DPa3BHBAIOIIEroCs Mupa, (opMUpOBaHME HHTEIICKTYaJlbHO pPa3BUTOW JIMYHOCTH,
TOTOBOM K CaMO00pPa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEILHOMY NMPHHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHUEM;

(dbopmMupoBaHue y o0ydarolmxcs KIHOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIUI), UMEIONMX YHUBEpCAIbHOE 3HAUYEHUE JJIS pa3IMuHbIX
BUJIOB J€ATEIbHOCTU: pelieHus IpoliieM, orcKa, aHaiau3a U 00paboTku nHGopManuy, HeOOXOIUMBIX AJIsi IPUOOPETEHUS ONbITA J1EATEIbHOCTH,
KOTOpasi 3aHUMAaeT BAXHOE MECTO B IO3HAHUM XUMHH, a TaKXkKe JJIsl OLEHKH C MO3UIMH 3KO0JIOrnyeckoil 0e30MacHOCTH XapaKTepa BIIMSIHUSA
BEIIECTB U XUMUYECKUX MIPOLIECCOB HA OPraHU3M YeJIOBEKa U IPUPOAHYIO CpENy;

pa3BUTHE 103HABATEIbHBIX HWHTEPECOB, MHTEUIEKTYAIIbHBIX U TBOPUECKUX CIIOCOOHOCTEH OOYyYarOLIMXCs: CIIOCOOHOCTH CaMOCTOSATEIbHO
npuoOpeTaTb HOBbIE 3HAHUS IO XUMHUU B COOTBETCTBUM C YKU3HEHHBIMH HOTPEOHOCTSIMH, HCIOJIB30BAaTh COBPEMEHHBIE MH()OpPMAIOHHBIE
TEXHOJIOTMHM JJIS TIOMCKA U aHalu3a y4eOHON M Hay4yHO-IIOMyJIIpHON HH(OPMaLui XMMUYECKOT O COIep)KaHuUS;

dbopMupoBaHHUE M pa3BUTHE Yy OOYYarOIIMXCA ACCOLMATUBHOTO M JIOTMYECKOTO MBIIUIEHHs, HaOII0aTelbHOCTH, COOpPaHHOCTH,
aKKypPaTHOCTH, KOTOPble 0COOEHHO HE0OXOIMMBI, B YACTHOCTH, IIPU MJIAHUPOBAHUH U MPOBEICHUN XUMHUUECKOT0 SKCIEPUMEHTA;



BOCIIUTaHUE y oOywaroumxcs yOexkAEHHOCTM B T'YMAaHHUCTHUYECKOM HampaBJICHHOCTH XHMMHUH, €€ Ba)KHOM POJM B PEILIEHUHU TIJI00AIbHBIX
npo0JieM palyoOHAIBLHOrO MPUPOAONOIb30BAaHNUS, MOMOJHEHUS SHEPreTHYECKUX PECYPCOB U COXPAaHEHUS MPUPOJHOIO PABHOBECHS, OCO3HAHUS
HEOOXOAMMOCTH OEpeKHOr0 OTHOUICHHS K MPHUPOJIE U CBOEMY 3I0POBBIO, a TaKXKe MPUOOPETEHUs ONBITA MCIOJb30BAHUS MOTYYCHHBIX 3HAHHM
JUTS IPUHSITUS TPAMOTHBIX PEUICHUN B CUTYAIUsX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B ydeOHOM mmaHe cpemHero oOmiero oOpa3oBaHHs MpeaAMeT «XHUMHs» 0a30BOr0 ypOBHS BXOIUT B COCTaB MpPEIMETHOW 00JacTH
«EcTecTBeHHO-HAYYHBIC TTPEAMETHIY.

OO6m1ee 4rciIO YacoB, OTBEEHHBIX JJIs1 U3YUYCHUS XUMHUU, Ha 0a30BOM YpPOBHE CpeIHEro o0mero oopa3oBaHus, cocTaBisieT 68 yacos: B 10
kiacce — 34 gaca (1 yac B Hemenmo), B 11 kimacce — 34 gaca (1 yac B Henenio).

OOmiee unciao yacoB, OTBEAEHHBIX i n3ydeHus xumMun B MBOY «I'mmnuazus Ne 28» cocraBisier 136 yacos: B 10 kinacce — 68 vaca (2 gaca
B Heneno), B 11 kiacce — 68 gaca (2 yaca B HEZIEITIO).



COJAEPKAHME OBYYEHMUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI OPraHMYECKON XMMUH

[Ipenmet oprannyeckoil XuMuu: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUYCHHE B MTOJYYEHHHN HOBBIX BEIIECTB U MAaTepUasioB. Teopust CTpoeHUs
oprannyeckux coenuHeHuii A. M. bytnepoBa, e€ ocHoBHbIe monoxeHHs. CTPyKTypHBIE (OPMYIBI OpPraHUYEeCKHX BemecTB. | omomorus,
n30MepUsi. XUMHUYECKasl CBSA3b B OPraHUYECKUX COCTMHEHUSAX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o KiIaccupUKalMd OPraHUYECKHX BellecTB. HoOMEHKIaTypa OpraHMYecKMX COEIMHEHUN (CcucTeMaTudeckas) u
TpUBHUAJIbHbIE HA3BAHUS BAXKHEHIINUX IPEICTABUTENEN KIACCOB OPraHMUECKUX BEILIECTB.

DKCIlepUMEHTalbHbIE METOJbl HM3YyYeHHUs BEIEeCTB W UX IMpPEBpallleHUui: O3HAKOMIIEHHE C o00pa3llaMd OpraHMYeCKUX BELIECTB H
MaTepualaMd Ha UX OCHOBE, MOJEIHPOBAHUE MOJIEKYJ OPraHMYECKHUX BEIIEeCTB, HAOMIOJCHHE U ONUCAHUE JEMOHCTPALMOHHBIX OMBITOB MO
MPEBPAILICHUIO OPTraHNYECKUX BEIIECTB IMPU HarpeBaHuu (IIaBjIeHUE, OOYTITMBAHUE U TOPCHHE).

YriaeBogopoabl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHI psifa. MeTaH u 3TaH — MPOCTEUINEe NMPEACTABUTEIN aJIKAaHOB: (PU3NYECKHE U XUMHYECKUE
CBOICTBA (peaKMU 3aMEILEHUs U TOPEHNU), HAXOXKIEHUE B IPUPOJE, MOJyYEeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOCHUE, TOMOJOTHYECKHH psiA. DTUIIEH U TPONUICH — MPOCTEUIIHE TPEICTaBUTENN aJKEHOB: (u3mueckue u
XUMHYECKHE CBOMCTBA (peakuu THAPUPOBAHUS, TaJOT€HUPOBaHUS, THIpATAllUH, OKUCICHHS U IMOJUMEPHU3aLIUN ), TIOJIyYeHHUE U IPUMEHEHUE.

Anxanuensl: Oyraauen-1,3 u metunOyraaueH-1,3: cTpoeHre, BaKHEHUITNE XUMUYECKAE CBOMCTBA (peakuus moauMepusanun). [lomydenue
CUHTETUYECKOI0 KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJOTHYECKUN Psifl. AIICTUIICH — NMPOCTEHININN TTPEICTaBUTENh aJJKHHOB: COCTaB, CTPOCHUE,
dbusnueckre 1 XMMUYECKHE CBOMCTBA (pEaKIMU TUIPUPOBAHMS, TAJTOTeHUPOBAHUS, THIPATAIlNU, TOPEHHUS ), TOJIy4E€HUE U IIPUMEHEHHUE.

Apensl. bensoi: cocraB, crpoeHue, (pU3MUECKHEe U XMMHUYECKHE CBOMCTBA (PEAaKIMU TaJIOTEHUPOBAHUS W HUTPOBAHMS), MOJIYUYCHHE U
npuMeHenue. Tonyon: cocmas, cmpoenue, Quauyeckue U XUMUdeckue Ceoucmea (peakyuu 2ai0eeHuposaHus U HUMPOBAHUS), NOJyUeHue U
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTnueckas CBsI3b MEXy YIJIEBOJIOPOJAMU, TPUHAMISKAIIMMU K PA3JIMUYHBIM KJIACCAM.

[Ipuponubie MCTOUYHUKH YyriieBomopoaoB. [Ipupomueiii ra3 u momyTHble HedTsHble ra3pl. Hedts um e€ mpoucxoxnenue. CriocoOw
nepepaboTku He(TH: MEepPeroHkKa, KPEeKUHT (TEPMUYECKUH, KaTanuTHueckuil), muponus. [IpomykTel mepepaboTku He(TH, MX MPUMEHEHHE B
MPOMBIIIVICHHOCTH U B ObITYy. KaMeHHBII yroyb U MPOAYKTHI €ro nepepadoTKH.

DKCNEepUMEHTAJIbHBIC METOJbl M3Y4YEHHUs BEUIECTB M WX MPEBPAIICHHI: O3HAKOMJICHHE C OOpas3llaMu IUIACTMACC, KaydyKOB W DPE3HHBI,
kowtekinun «HedpTtp» 1 «Yromb», MomenupoBaHue MOJIEKYJ YIJIEBOJOPOJOB U TaJOr€HONPOU3BOIHBIX, MPOBEICHUE HPAKTUYECKOW PAOOTHI:
MOJIyYeHHE ATUJICHA U U3YUEHUE €ro CBOICTB.




Pacuérnsle 3agaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEéMa, KOJIMYECTBA MCXOAHOTO BEILIECTBA HWJIM HPOAYKTAa pPEaKUUU IO
M3BECTHBIM Macce, 00bEMY, KOMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB UIIH MPOAYKTOB PEAKIUN).

Kucaopoacoaepikamnme oprannyeckue coeinHeHUs

[IpenenpHbIE OMHOATOMHBIE CHUPTHI. METaHOT M J3TAHON: CTpOCHHE, (PU3NYECKHE W XUMHUYECKHUE CBOWMCTBA (pEaKkIMd C AKTUBHBIMH
MeTaJlJIaMH, TaJIor€HOBOIOPOIaMHU, TOPEHHe), TpUMeHeHre. BoopoaHbie CBSI3M MKy MOJIEKyJlaMU CIIUPTOB. [leficTBue MeTaHO1a ¥ 3TaHOJIA Ha
OpraHH3M YeIOBeKa.

MHoroaToMHbl€ COIUPTHI. DTUICHTINKOIb U TJMIEPUH: CTpOEHUE, (PU3NYecKue U XUMUYECKHE CBOMCTBA (B3aUMOJIEHCTBHE CO IIEIIOUHBIMU
MeTaJllaMH, KaueCTBEHHAs peaKiusi Ha MHOTOaTOMHbIE ClIUpThI). JleificTBre Ha opraHu3Mm yenoBeka. [I[pumeHenune riiuieputa U STUICHTITUKOJIS.

®eHomn: CTpOSHHE MOJICKYJIBI, PU3HUECKUE U XUMUYecKre cBolicTBa. TokcnuHocTh (penona. [Ipumenenne denomna.

Anpaerunsl U kemoHvl. Dopmanbieruj, aneraibAeTu] CTPOCHHE, (PU3NUecKHue M XUMUYECKHE CBOMCTBA (peakluMH OKUCIEHUS HU
BOCCTAHOBJICHHUS, KaUE€CTBEHHBIE PEAKIINH ), IOJyYEHHE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpeieNbHbIe KapOOHOBBIE KUCIOThl. MypaBbUHASI U YKCYCHAsh KUCIIOTHI: CTpOeHUE, (U3NYECKe U XUMUYECKHEe CBOWCTBA
(cBoiicTBa, OOIIME ANsl Kjacca KHCIOT, peakuusi 3Tepudukanuu), moiaydyeHune U mnpuMmeHeHue. CTeapuHOBash M OJIEMHOBAs KHCJIOTHI Kak
IPEACTABUTENN BBICIIUX KAPOOHOBBIX KUCIOT. MbuIa KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE JEHCTBHE.

CrnoxHble 3(upbl KaKk MPOU3BOJHBIE KapOOHOBBIX KUCIOT. I'maponu3 cnoxubx 3¢upos. XKupsel. I'naponus xxupos. [Ipumenenue xupos.
buonornueckas posib KUPOB.

VYrneBonsl: cocraB, KiaccuuKamus yrieBoJoB (MOHO-, AM- M TOJUCaxXapuabl). [0K03a — mpocTednmii MOHOCaxXapua: OCOOCHHOCTU
CTPOCHHUS MOJEKYIbI, (U3NYEeCKHe U XMMHUYECKHe CBOWCTBa (B3ammopeiicTBue ¢ ruapokcuaom menu(ll), okucieHne aMMHadHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBieHHEe, OpOKEHUE TIFOKO3bI), HAXO0XKICHUE B TIPUPOJIE, TPUMEHEeHHe, Ononorunueckas posib. @orocunares. GpykTosza
KaK M30Mep IIIOKO3BI.

Kpaxman u nemmono3a kak npupoaHbie moauMmepbl. CTpoeHne Kpaxmala U 1esuTro103bl. Pusnyeckue U XMMUYECKHEe CBOM CTBa Kpaxmala
(ruaposu3, KauecTBEHHAs peaKkius ¢ HOAOM).

DKCIepUMEHTAIIbHBICE METOABl M3yUYCHHS BEHISCTB W WX MPEBPAIICHUI: MpOBeNeHUE, HAOIIOJCHHE W ONUCAHHE JIEMOHCTPAIMOHHBIX
OTIBITOB: TOPEHUE CIHUPTOB, KAUECTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKHCIIeHHE 3TaHona okcuaoM menu(ll)), MHOroaTOMHBIX COUPTOB
(B3aumogeiicTBue rimuepuHa ¢ ruapokcunom meau(ll)), anpaerugoB (okucieHHe aMMHAYHBIM PacTBOpOM okcuaa cepedpa(l) u rumpoxcumpom
menu(ll), B3anMonelicTBrue KpaxMaia ¢ HOJIOM), TPOBEEHHIE MPAKTUIECKON paboThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnrlie 3amaun.

Brbuncnenus mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMMYECTBAa HCXOAHOTO BEIIECTBA WM MPOAYKTAa pPEaKUUU IO
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB UJIHM IPOAYKTOB PEAKIUN).

A3zoTcojepxaliye opraHu4eckue CoeTMHEeHMs.

AMMHOKHCIIOTHI KaK aM(pOTepHbIe OpraHryecKue coequHeHus. Pu3nyeckue U XMMUUYECKHEe CBOMCTBA aMMHOKHUCIIOT (Ha MpUMEpE IIMLKHA).
buonornueckoe 3HaueHMEe aMMHOKHUCIIOT. [lenTrasl.



benku kak npupoiHble BBICOKOMOJIEKYJSpHBbIE coequHeHMs. llepBuuHas, BTOpUYHAsE U TpeTHYHAs CTPYKTypa OenkoB. XUMHUECKHE
CBOMCTBA OEJIKOB: TUAPOIIU3, ACHATYpaLlUsl, KAUECTBEHHbIE PEAKIIUU Ha OEJIKH.

OKcHepuMeHTaJbHbIE METOJbl H3YYEHHUS BEIIECTB M MX INPEBPAILCHUM: HAOMIOJACHHE U OINUCAHHWE JAEMOHCTPALMOHHBIX OIIBITOB!
JieHaTypanus OEIKOB IIPU HArPEeBaHUH, [IBETHBIC PEAKIIUMU OEIIKOB.

BbicokomoieKkysipHbIe COeJUHEHUS

OCHOBHBIE TOHSTHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJHUMEp, CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpU3allHH,
cpeaHsis MoJeKysapHas Macca. OCHOBHbBIE METO/IbI CHHTE3a BHICOKOMOJIEKYIIPHBIX COSAMHEHUN — MOIMMEpHU3aIis U MOJMKOHEHCallHs.

DKCIepUMEHTalbHbIE€ METO/ABl M3Y4YEHHs BELIECTB M WX NpPEBpalICHUN: O3HAKOMJIEHHE C o0pa3laMu MPHUPOIHBIX M HCKYCCTBEHHBIX
BOJIOKOH, IIJIACTMACC, Kay4yKOB.

Me:xnpeIMeTHbIE CBS3H.

Peanusanus MexnpenMeTHbIX CBA3EH MpU U3y4EHUH OpraHudeckod xuMuu B 10 ki1acce oCyIIecTBIIIETCS Yepe3 UCI0JIb30BAHUE KaK OOLIMX
€CTECTBEHHO-HAYYHbIX ITOHITHH, TaK U IIOHATUH, SBJISIOIIUXCS CACTEMHBIMU JUI OTAEIbHBIX IPEAMETOB €CTECTBEHHO -HAYUYHOI'O LIUKJIA.

OOuMe ecTecTBEHHO-Hay4YHbIE IIOHATHS: SBJIECHUE, HAyYHBIH (DaKkT, TUIOTe3a, 3aKOH, TEOPHs, aHalIM3, CUHTE3, KiIacCUpHUKaIUs,
HEePUOUYHOCTh, HAOJIOACHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJIEINPOBaHHE.

dusuka: MaTepusi, JHEPrusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHU €
BEIIEeCTBA, (PM3NYECKUE BEIUUNHBI U €UHUIIBI UX U3MEPEHHUSL.

buonorus: kinerka, opranu3Mm, Omocdepa, oOMEH BEIIECTB B oOpraHusMme, (poTocHHTE3, OMOJOTMYECKH aKTHBHBIE BemlecTBa (Oeskw,
YTJIEBOJIBL, )KUPBI, PEPMEHTBI).

I'eorpacdus: MuUHEpabl, TOPHBIE ITOPO/IbI, OJIE3HbIE HCKOMIAeMBbIE, TOIIIIMBO, PECYPCHI.

TexHonorus: nuuieBsle MPOAYKThI, OCHOBBI PAallMOHAIBHOIO NMUTAHUS, MOIOLINE CPENCTBA, JEKAPCTBEHHbIE U KOCMETHUUYECKUE IIpenapaThl,
MaTepualbl U3 UCKYCCTBEHHBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMUH

XUMHUYECKUH 371eMeHT. ATOM. SIApo aTroma, H30ToMbl. DJIEKTPOHHAs 000I0uKa. DHEPreTHUECKHE YPOBHH, TOyPOBHU. ATOMHbIE OpOUTAIIH,
S-, p-, d- anemenTbl. OCOOEHHOCTH paclpeneeHus JIEKTPOHOB 110 OPOUTANISIM B aTOMAaxX 3JIEMEHTOB IIEPBBIX YETHIPEX MEPHOAOB. DICKTPOHHAS
KOH(UIrypalus aTOMOB.

[lepuonnuecknii 3akoH u Ilepuoanueckas cucrtema xumuyeckux 3yeMeHTOB . M. MenneneeBa. CBs3p NEpUOAMYECKOrO 3aKOHA H
ITepnonuueckoit cucremsl xuMmuueckux sneMeHToB 1. M. MenzaeneeBa ¢ COBpeMEHHOM TE€OpUEN CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH W3MEH EHUS



CBOMCTB XMMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX U CIOKHBIX BEIIECTB 10 IPyIIaM U NepuojaM. 3HaueHHE EPUOJUUECKOr0 3aKOHa
B Pa3BUTHUH HAYKHU.

CtpoeHue BeliecTBa. XMUMHUYECKasl CBsI3b. BUbI XMMHUYECKOH CBs3M (KOBAJICHTHAs HEMOJISIPHAsl U TOJSIpHAsi, MOHHAS, METaJLTMUECKas ).
MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOW XHWMHYECKOW CBs3W (OOMEHHBIM W JOHOPHO-aKIENTOpHBIN). BogopoaHas cBs3b. BaneHTHOCTH.
OnexTpooTpunaTeabHOCcTh. CTeneHb OkuciaeHus. FIOHbI: KaTHOHBI M AHHOHBI.

BemecTtBa MONIEKYJIIpHOTO M HEMOJIEKYJSIPHOIO CTPOEHUs. 3aKOH IOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAUIMYECKUX PEIIETOK.
3aBUCHMOCTb CBOMCTBA BEILIECTB OT THUIA KPUCTAIIIMYECKON PEIIETKH.

[TonsiTre o qucnepcHbIX cucremMax. VICTHHHBIE U KOJUIOMIHBIE pacTBOPBI. MaccoBasi 10715 BEIeCTBA B paCTBOPE.

Knaccudukanus Heoprannueckux coennHeHnil. HoMeHknaTypa HeopraHnueckux BeIecTB. I 'eHeTnueckast CBsI3b HEOPraHUUECKUX BEILECTB,
MPUHAJIEKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumnueckas peakuusd. Knaccudukanus XMMUYeCKUX peakluii B HEOPraHWYECKOW M OpPraHM4ecKoM XMMHMM. 3aKOH COXPAHEHUS MacChl
BELIECTB, 3aKOH COXPAHEHHUs U MPEBPALLEHUS SHEPTUU [TPH XUMHUECKUX PEAKIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iHuHbIX (akTopoB. OOpaTuMble peakiuu. XuMudeckoe papHoBecue. MakTophl, BIUSAIOINE HA
coctosiHue xumuueckoro pasHosecus. [Ipunnun Jle Ilatense.

OnexTponutuyeckas aucconuanus. CuibHble M ciaaOble 3yekTpoiauThl. Cpena BOIHBIX PACTBOPOB BELIECTB: Kucias, HEHUTpalibHaf,
1IeJIOYHasl.

OKHCIINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

DKCepUMEHTaJIbHbIE METO/Abl MU3YUYEHUsI BEUIECTB U MX IpeBpalleHuil: JeMoHcTpauus Tadmuu «llepmonnueckas cucremMa XMMUYECKHUX
anemenToB J[. . MeHnneneeBay», u3ydeHue MoJieNiell KpUCTAJUIMIECKUX PEHIETOK, HAOMIOJCHHE U O CaHe IEMOHCTPAIMOHHBIX U J1a00paTOPHBIX
OIIBITOB (Pa3JIoKEHNE IEPOKCHA BOJOPO/a B IPUCYTCTBUY KaTaIn3aTopa, ONPEAENEeHIE CPEbl PACTBOPOB BELIECTB C MOMOIBI0 YHUBEPCAIBHOL O
UHAMKATOpa, PEaKkIMd HMOHHOro OoOMEHa), MpPOBEAECHUE MpaKkTHUYecKod padoThl «BiusHHE pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuumny».

Pacuérnslie 3anaumn.

Pac4érpl 10 ypaBHEHMAM XMMHUYECKUX PEAKIHI, B TOM YU CIIE TEPMOXUMHUYECKUE PACUETHI, pACYETHI C UCIIOIB30BAHUEM ITOHATUS «MaCcCOBas
J10JIs BEILIECTBAY.

Heoprannyeckass xumus

Hemeramnsl. [Tonoxxenune HemeraioB B Ilepuonnyeckoil cucreme xumuueckux snemeHToB J[. Y. MenneneeBa u 0COOEHHOCTU CTPOEHHUS
aToMoB. @U3MUECKHE CBOWCTBA HEMETAIIOB. AJIJIOTPOIUS HEMETAIJIOB (Ha pUMepe KUCIopoa, cepbl, hocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJIOB (TaJOreHoB, cepbl, a30Ta, Gocdopa, yriepoaa U KpeMHHs) U UX COEAMHEHUH (OKCH]IOB,
KHUCJIOPOACOAEPKALIMX KUCIIOT, BOJOPOIHBIX COETUHEHHUI).

[IpumeHenne BaKHENIINX HEMETAJUIOB U UX COCAMHEHUH.



Mertannbl. Ilonoxxenue meramnos B Ilepumoguueckoit cucreme xumuueckux snemeHToB [[. M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS
AJIEKTPOHHBIX 000J04YeK aTOMOB MeTalIoB. O61ume ¢pusndeckue cBoiictBa MetayioB. CriaBbl METaIOB. DIEKTPOXUMUYECKHUI Psiji HallpsKEeHUH
METAJIJIOB.

XUMHUYECKUE CBOMCTBA BaXKHEMIIMX METasIoB (HATpUi, Kajaui, KaJbIMi, MAarHUd, aJlOMUHUN, IUHK, XpOM, >KE€JI€30, MElIb) U HX
COCIMHECHHU.

O61ue criocoObl moydeHus: MetasuioB. [IpumMeHeHrne MeTanioB B ObITY U TEXHHKE.

DKcIepruMeHTalbHbIE METO/Ibl M3YUEHHS BEIIeCTB U UX MPEBPALCHUN: H3ydeHne KOJIeKIMN « MeTabl ¥ CI1aBbl», 00pa3IoB HEMETAIOB,
pelieHne dSKCIepUMEeHTaIBHBIX 3a/1ay, HaOIoIeHne U ONMCcaHue JEeMOHCTPAIIMOHHBIX U JJa0OpaTOPHBIX OMBITOB (B3aMMOAEHCTBUE THIPOKCHIA
AIFOMHMHMSI ¢ PACTBOPAMM KHMCJIOT U ILIEJI0YEH, KaueCTBEHHBIE PEAKIIMN Ha KATUOHBI METAJJIOB).

Pacuérnblie 3anaumn.

Pacuérsl macchl BemecTBa Wi 00bEMa ra3oB M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WJIM OOBEMY OAHOIO M3 YYacTBYIOILUX B
peakluy BEeleCTB, pacu€Tbl Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MIPOJYKTOB PEAKLIUH, €CIIU OJJHO U3 BEIECTB UMEET IPUMECH.

XuMus ¥ 5KM3Hb

Ponb xumum B oOecredeHnu 3KOJOrMYECKOM, 3HEpPreTMYecKod M MUIEBONW 0e30macHOCTH, Pa3BUTUU MeIuIUHbL. [IoHATHE 0 Hay4yHBIX
MeTOoAaX NO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBienus 06 oOUMX HAYYHBIX MPUHLUIIAX IPOMBIIIJIEHHOTO MOJIy4€HHUs BaKHEHIINX BEIIECTB.

UYenoBek B MHpE BELIECTB M MaTEPUAJIOB: Ba)KHEHIIME CTPOMTENbHbIE MaTepuajbl, KOHCTPYKLIHMOHHbIE MaTepuajbl, KPacKH, CTEKJIO,
KepaMMKa, MaTepHalIbl JUIsl 3JIEKTPOHUKHU, HAHOMATEpUaJbl, OpfaHUYECKUE U MUHEPAIIbHBIE y100pEHMUS.

XUMHS U 3I0pOBbE YeJIOBEKA: MpaBUJIa MCIOIb30BAHUS JEKAPCTBEHHBIX MPENapaToB, MpaBuiIa 0€30MacHOrO MCIOIb30BaHUS MpenapaToB
OBITOBOM XMMHUU B TIOBCETHEBHOMW JKU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzarnus MexxnpeIMeTHBIX CBA3EH MpH U3ydeHuu ol1eil 1 HeopraHuuecko xuMuM B 11 Kilacce ocyIiecTBiIsieTcs yepe3 UCIoIb30BaHUE
KaK OOIIMX ECTECTBEHHO-HAYYHBIX MOHATHH, TaK M TMOHSATHUH, SBISIONIMXCS CHUCTEMHBIMH MAJII OTJAEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO0ume ecTeCTBEHHO-Hay4YHbI€ MOHSATHUS: HayuHbIM ()akT, IMIOTE3a, 3aKOH, TEOPHsl, aHAJU3, CUHTE3, KJIaccu(UKalUs, NepUOIUIHOCTD,
HaOJII0IeHNE, IKCIIEPUMEHT, MOJIEJIMPOBaHUE, U3MEPEHUE, SBJICHUE.

@dusuka: mMaTepus, dHEPrus, macca, aTOM, DJIEKTPOH, IIPOTOH, HEWTPOH, MOH, M30TOI, PaJHMOaKTHUBHOCTb, MOJIEKYJIA, YHEPreTHUYECKUN
YPOBEHb, BEIIECTBO, T€JI0, 00BEM, arperaTHOE COCTOSHUE BELIeCTBA, (PU3MUECKHE BEIUYMHBI U €AMHUIBI X U3MEPEHHs], CKOPO CTh.

buonorus: kierka, opraHusMm, 3KocucTema, onocdepa, MaKpo- 1 MUKPOIJIEMEHThI, BUTAMUHBI, 0OOMEH BELIECTB B OpraHU3Me.

I'eorpadusi: MuHepasbl, TOPHbIE TOPOADI, 10JE3HbIE HCKONAEMbIE, TOIUIUBO, PECYPCHI.

TexHomorus: XuUMHYECKas MPOMBIIUIEHHOCTb, METAJUIyprusi, IMPOU3BOJACTBO CTPOUTENbHBIX MATEpUANIOB, CEJIbCKOXO35ICTBEHHOE
IIPOU3BOCTBO, MMUILEBAs IPOMBIIIJICHHOCTh, (JapMaleBTUUYECKasi POMBIIIIEHHOCTb, TPOM3BOJCTBO KOCMETHUECKUX MPENapaToB, IPOU3BOACTBO
KOHCTPYKIMOHHBIX MaTEPUAJIOB, 3JIEKTPOHHAS IPOMBIIIIJIEHHOCTh, HAHOTEXHOJIOTHH.
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I[TNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XUMNWU HA BA3OBOM YPOBHE CPEJHET'O OBILIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYalOUIMMHUCS IPOrpaMM CpeaHEro oO0mero oOpa3oBaHUS
(IMYHOCTHBIM, METANpEeAMETHBIM U TpEeAMETHBIM). HaydHo-MeTOnn4YecKkoi OCHOBOWM [jIsi pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS
MPOrpaMM CPETHEro 00IIero 00pa3oBaHuUs SIBIISETCS CUCTEMHO-IEITEIIbHOCTHBIN MOIXO]I.

B cooTBercTBUU € CUCTEMHO-AEATENIFHOCTHBIM MOAXO0A0M B CTPYKTYpE JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeIMeTa « XUMUs» Ha YPOBHE
cpemHero oo1ero o0pa3oBaHus BBIEICHBI CIEAYIONINE COCTABISIONIHE:

OCO3HAaHHE OOYyYalOUMMHUCA POCCUUCKOW TpPaXTAaHCKOM HWIEHTUYHOCTH — TOTOBHOCTM K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U
CaMOOIPEeAEIIEHHIO;

HaJIMYUe MOTHBAIUH K 00y4EHHIO;

eJIeHANpaBIeHHOE Pa3BUTHE BHYTPEHHHUX YOEKACHHH JIMYHOCTH HAa OCHOBE KIIFOUYEBBIX LIEHHOCTEH M MCTOPUUYECKUX Tpaguluil 6a3oBoi
HAyKH XVMHH,

TOTOBHOCTh M CIIOCOOHOCTh OOYy4YaloImuXCs PYKOBOACTBOBAaTHCA B CBOEH JEATEIBHOCTH I[€HHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH,
MPHUCYIIMMU [ETIOCTHON CUCTEME XUMHYECKOTr0 00pa30BaHMS;

HaJM4YUe MPaBOCO3HAHUS YKOJIOTHUECKOH KYJIbTYPhl U CIOCOOHOCTH CTAaBUTH 1€ U CTPOUTH KU3HEHHBIC TUIAHBI.

JInyHOCTHBIE PE3yJbTATHl OCBOCHUS TpeaMera «XUMHUsD» JJOCTHUTAIOTCS B COUHCTBE Y4eOHOH W BOCIUTATENLHOW JESITENbHOCTH B
COOTBETCTBHHM C T'yMaHUCTHMUECKUMH, COLUOKYIbTYPHBIMU, AYXOBHO-HPAaBCTBEHHBIMU IEHHOCTSIMH M HJI€aJlaMd POCCUUCKOrO TpakJIaHCKOTO
o0mecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMU M TPABWJIAMH TOBEICHHS, CIOCOOCTBYIOIIMMH TPOIlecCaM CaMOIO3HAHUsS, CaMOPAa3BUTUS H
HPABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH 00 YyJarOITIXCS.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS TpenMera «XUMHS» OTPaKalT CPOPMUPOBAHHOCTH OIMbBITA IMO3HABATEIBHOM W IMPAKTHYECKOU
JESITENIFHOCTU 00 YJAFOIINXCS 110 PeaTH3aIiK MIPUHSITHIX B 00IIECTBE IICHHOCTEH, B TOM YU CJIEC B YACTH:

1) rpasK1aHCKOr0 BOCIIUTAHMS |

OCO3HaHHS 00 YYAIOUIMMUCS CBOMX KOHCTHUTYLIMOHHBIX MTPaB U 00sI3aHHOCTEH, YBa)KEHUSI K 3aKOHY U ITPABOTIOPSAKY;

IPEACTABJICHUS O COLMAIBHBIX HOPMaX U MPaBUJIaX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIbHOCTH IMPH CO3/aHUU Y4eOHBIX MPOEKTOB, PEIICHUH Y4eOHBIX U MO3HABATEJLHBIX 3a/ad,
BBIMIOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TOHMMAaTh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY W apryMEHThl IPYTUX IMPU aHAIU3€ PA3IMYHBIX BHUJIOB y4eOHOM
NeSITEbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHMA:

[IEHHOCTHOT'O OTHOIIEHHS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTE€UEeCTBEHHON XHUMHUH;
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YBa)KEHUS K MPOIECCY TBOPYECTBA B 00JACTH TEOPUHU U MPAKTUYECKOT0 MPUMEHEHUSI XUMUU, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAYKU €CTh
Pe3yNbTAT JJIUTEIbHBIX HAOIIOICHN, KPOMOTIUBBIX KCIEPHUMEHTAIBHBIX TTOMCKOB, TOCTOSSHHOT'O TPY/Ja YUEHBIX U MPAKTUKOB;

WHTEepeca W MO3HABATEIbHBIX MOTHBOB B IOJIyYCHUU WU TOCICAYIONIEM aHAIW3e HHPOPMAIUU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOM
OTE€YECTBEHHON XUMHMHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHMBATh CUTYalldH, CBSI3aHHBIC C XUMUYECKHUMH SIBJICHHUSIMHU, U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTHPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTH OLIEHHMBaTh CBOE IMOBEIEHHWE M TMOCTYIKH CBOMX TOBAapHILEH C MO3UIMHA HPABCTBEHHBIX WU IMPABOBBIX HOPM M OCO3HAHUE
MOCJIEICTBUNA ATUX MOCTYIKOB;

4) popMupoBaHUSA KYJbTYPbI 310POBbS:

NOHMMaHUsl LEHHOCTeH 310poBOro u Oe3omacHOro o0pa3a >KHU3HH, HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
bu3nYecKOMy U IICUXHUUECKOMY 3/10POBBIO;

COOJIOIeHN S TTPaBHII O€30M1aCHOT0 OOpAIEHHs C BEIECTBAMH B OBITY, TOBCEAHEBHOMN )KU3HU U B TPYAOBOH 1€ATEIbHOCTH;

MOHUMAHUS [IEHHOCTH MPaBWJ WHIUBHUIYAIBHOTO M KOJUIEKTUBHOTO O€30MACHOTO TMOBEACHUS B CHUTYalHSIX, YIPOXKAIOIUX 3J0POBBI0 U
JKU3HH JIIOJICH

OCO3HAHMS MOCIEACTBUN U HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT OJIsl, HAPKOTUKOB, KypeHUs);

5) Tpya10BOIr0 BOCIIMTAHUSA:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B y4eOHO-MCCIIEIOBATENHLCKOM e TeTHHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKONW U JIPYTHX BUAAX
JesITEeIbHOCTH;

YCTaHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUU MPAKTUYECKUX 3a]1a4 COLUAILHON HAIIPABICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUIECKOMY MU3YUYECHUIO MPpo(deccrii pa3IMuyHOro poja, B TOM YKCIIE Ha OCHOBE TPUMEHEHUS TTPEAMETHBIX 3HAHHUH 110 XUMUH,

YBaXEHUS K TPYILY, JIIOJISIM TPy/a U pe3yabTaTaM TPYIOBOM IeSTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHOW TpPAaeKTOpPHUH OOpa3zoBaHWs, Oymymied mpodeccuu W peanu3anui cOOCTBEHHBIX
YKU3HEHHBIX IJIAHOB C y4E€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

HKOJIOTUYECKH 11eJIeCO00Pa3HOro OTHOIICHHUS K MIPUPOJIE, KaK HCTOYHUKY CYILIIECTBOBAHUS KU3HU Ha 3eMIle;

NOHMMaHUs TJI00ANBHOTO XapakTepa OSKOJOTHYECKHX MPOOJeM, BIUSHUS SKOHOMHYECKMX MPOIECCOB HA COCTOSHUE MIPUPOJHOU H
COLIMAJIBHOM CpeJibl;

OCO3HaHHS HEOOXOIMMOCTH MCIOJIb30BAHUS JOCTHKEHUN XUMUU JJIsSI pEIICHUS BOIIPOCOB PAIIMOHAIBHOTO IIPUPOIOTIOIB30 BAHHUS;

AKTUBHOT'O HEMPUATUS JEHCTBHUM, MPUHOCSAIIUX BpEA OKPYKAIOIMIEH MPUPOAHOM cpele, YMEHHUsS MPOTHO3MPOBATH HEOJIaronmpusiTHbIC
HKOJIOTMYECKUE TTOCIIECTBUS MPEANTPUHIMAEMBIX JEHCTBUN U TPEIOTBpAIATh UX;
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HaJW4YUs Pa3BUTOrO 3KOJOTHYCCKOr'O0 MBIILICHUS, YKOJOTUYECKONW KYJIbTYphI, OIBITA JCATCIHPHOCTH JKOJIOTHYSCKOW HAMPaBICHHOCTH,
YMEHHSI PYKOBOJCTBOBATbCS MMM B II03HABATCIILHOW, KOMMYHUKATUBHOM M COIMAILHON TPAKTHKE, CIIOCOOHOCTH W YMCHHS AaKTHBHO
MIPOTUBOCTOSTH MICOJIOTUH XeMOpoOuH;

7) HEeHHOCTH HAYYHOTI'0 MO3HAHMS:

cOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HaYKU U OOIIECTBEHHOM MPaKTHUKH;

MMOHUMAHHUS CHCIU(PUKA XWUMHH KaK HAyKH, OCO3HAaHHS €€ poju B (OPMHUPOBAHWUU PANHMOHAILHOTO HAYYHOT'O MBIILICHHS, CO3JaHUU
IEJIOCTHOTO MPEJCTABICHUs 00 OKpPYKAMIIeM MHpPE KaK O SIWHCTBE MPHUPOABI W YEIIOBEKa, B TMO3HAHWH MPHPOIHBIX 3aKOHOMEPHOCTEH H
peIIeHUH TPO0JIEM COXPaHEHUS MTPUPOTHOTO PAaBHOBECHSI,

yOXKIEHHOCTH B 0COOO0M 3HAYMMOCTH XUMHUU JIJIsI COBPEMEHHOW ITUBMIIH3AINH: B €€ TYMaHUCTUYECKON HAIMIPABJICHHOCTH M BAXKHOH POJIU B
CO3/IaHWM HOBOU 0a3bl MaTepHAIBHON KYJIbTYpBI, PEHICHHH TIO0aJbHBIX MPOOJIEM YCTOHYHMBOTO pa3BUTHS YEIOBEUECTBA — CHIPHEBOA,
DHEPreTUYECKOM, MUIIEBON U IKOJIOTHIECKON O0E€30MMacCHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICYEHUH YCIOBUN YCIEIIHOTO TPYIa U YKOJIOTUIECKU
KOM(OPTHOM KU3HU KaXKJI0T0 UJieHa 00111eCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTU: TIOHMMAHUSI CYLIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCMOJBb30BaTh MONTy4YaeMble 3HAHUS IS aHaln3a M OOBSACHEHHUS SBJICHHUM OKPYXKAIOLIEro MUpa M MPOUCXOIALIMX B HEM HM3MEHEHHH, YMEHUs
JeNaTh 00OCHOBAHHBIC 3aKJIFOUCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX C IIEIBIO MTOJIYICHUS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIBHO HCITOIh30BATh XUMUYCCKHIE 3HAHMS ISl PEIICHUS TTPOOJIEM B PealibHBIX JKU3HCHHBIX CUTYaINSX;

MHTEpeca K TIO3HAHUIO M UCCIIEIOBATENHCKON IEATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO U CaMOOOPA30BaHHUIO, K aKTUBHOMY IMOJIYYEHUIO HOBBIX 3HAHUU 1O XHMMHH B
COOTBETCTBHH C )KM3HEHHBIMU MOTPEOHOCTSIMH;

MHTepeca K 0COOCHHOCTSIM Tpy/a B Pa3IUYHBIX cepax mpodeccuoHAIBHOM e TENbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MertanpenMeTHbie Pe3yabTaThl OCBOCHHS Y4€OHOT 0 peaMeTa « XUMUsI» Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMbIe JJIs1 (OPMUPOBAHUS MUPOBO33PEHHS OOYYAIOIMIMXCS MEKIUCHUIUTMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHayYHbIe TOHSATHUSA,
OTpaXarolue IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U CHenuuKy METOAOB IO3HAHUS, HCIOJIb3YEMBbIX B €CTECTBEHHBIX Haykax (MaTepus,
BEIIECTBO, DHEPrus, SBJIEHHE, MPOIECC, CHCTEMa, HaydHbIM (akT, MPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIel0BaHHE,
HaOIII0IeHNEe, U3MEPEHHE, SIKCIIEPUMEHT U ApPYyTHue);

yHHUBepcajibHble Yy4yeOHble JelcTBUS (TMO3HABaTeNbHbIE, KOMMYHUKATHBHBIC, pEryJSITHBHBIE), obOecrneyuBaronme GopMHUpoBaHUE
(GYHKIIMOHATBHOM IPAMOTHOCTH M COLIMAIbHON KOMITETEHIIMH 00y4YatoInXCs;

CIOCOOHOCTh O0YyYaOIMMXCs MCIOIb30BATh OCBOCHHBIC MEKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHUE 3HAHMUS M YHUBEpCAJbHBIC Y4cOHBIC
JIEUCTBUS B O3HABATEIbHOM M COLMAIILHON MPAKTHUKE.
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MeranpenMeTHbie pe3yibTaThl OTPAKAIOT OBJIAJCHHE YHHBEPCAJIbHBIMA YUEOHBIMU [O3HABATEIbHBIMA, KOMMYHHKATUBHBIMU H
PETYISATUBHBIMU JICHCTBUSMU.

OBjaieHUue YHHBEPCAIbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMH /1€/iCTBUSIMH:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUS:

CaMOCTOSITENTFHO (DOPMYIIMPOBATh U AKTYaIM3UPOBATH MPOOIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTpEAENATh IEeNU JACATEIBHOCTH, 3aJaBasi IMapaMeTpbl W KPUTEPUH WX JIOCTHIKEHUS, COOTHOCHTHh pPEe3YyJbTaThl ICATEIHLHOCTH C
MOCTABJICHHBIMU I1ETISIMU;

WCIIOJIb30BATh NMPH OCBOCHUH 3HAHUH MPHEMBI JIOTHYECKOTO MBITIUICHUS — BBIJICTSATh XapaKTEPHBIC MPU3HAKU TIOHATHH M YCTaHABIMBATh UX
B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIINE TIOHSATHUS 11 00BSICHEHHSI OTACIBHBIX (PAKTOB U SBIICHUH;

BBIOMpATh OCHOBAHUS U KPUTEPUU JIJISI KIIACCHU(PUKAIIUU BEIIECTB U XUMUYECKUX PEaAKITHiA;

YCTaHABJIMBATH IPUUMHHO-CIIEACTBEHHBIE CBSI3U MEXKY U3y4aeMbIMU SIBJICH USIMHU;

CTPOUTH JIOTUYECKHE PACCYKIEHHUS (MHIYKTUBHBIE, NEIYKTHBHbIC, MO AaHAJOTMU), BBIABJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B
paccMaTpHUBaEMBbIX SBJICHUSX, (DOPMYJIMPOBATh BBIBOJIBI M 3aKJIIOUCHHUS;

NPUMEHITh B TIPOIIECCE ITO3HAHMS, HCIOJIb3yEMbIE B XHMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJAEIHM, NMPeoOpa3oOBBIBATH MOCIbHBIC
MPECTABICHUS] — XUMUUYECKU 3HAK (CUMBOJ) 3JEMEHTa, XUMUYecKas (popmylia, ypaBHEHHE XUMHUYECKON pPEAKIHH — MPHU PEIICHUH Y4eOHBIX
MO3HABATENFHBIX M MPAKTUYECKUX 3a7a4, MPUMEHSITh Ha3BaHHBIE MOJEIbHBIC MPEICTABICHUS JMJISI BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHi.

2) 0a30BbIe HCCIe0BATEIbCKHUE IEHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYUYHOI'O MTO3HAHUS BEIIECTB M XUMUUECKUX PEAKIIUA;

(hopMyTUpPOBATH LIEJH U 33/1a4U UCCIICIOBAHUS, UCIOJF30BATh TOCTABIIEHHBIE M CAMOCTOSTENILHO COPMYITMPOBAHHBIE BOITPOCHI B KAUECTBE
WHCTPYMEHTA MMO3HAHUS U OCHOBHI JIJIs1 (GOPMHUPOBAHMSI TUTIOTE3HI TI0 TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

BIIQJIETh HAaBBIKAMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U TPOBEACHUS YUYEHUYECKUX DKCIEPHUMEHTOB, COBEPIICHCTBOBATH YMEHUS
HaOIIOAaTh 3a XOJIOM MPOIECCa, CAMOCTOSITEIBHO MPOTHO3UPOBATH €ro pe3yibTaT, (GOpMYIHpPOBAaTh OOOOIIEHUS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS, COCTABIATh 00OCHOBAHHBIN OTUET O MPOAETIaHHOM padoTe;

MPUOOPETaTh OMNBIT YYEHUYECKONM HCCIEAOBATEIbCKOM UM TMPOEKTHON JEATENbHOCTH, HPOSBIATH CIHOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSATEIILHOMY IMOUCKY METOJOB PEIICHUs MPAKTUYECKHUX 33/1a4, TPUMEHEHHUIO Pa3JIMYHbIX METOIO0B ITO3HAHUS.

3) pabora ¢ uHpopManHeii:

OPUEHTUPOBATLCSA B PA3IMYHBIX HMCTOYHHMKAX HMHPOpMaNuK (HAyYHO-TIOMYJISpHAs JIMTEpaTypa XUMHUUYECKOT'O COACPYKAHUS, CIPABOYHBIC
nocobusi, pecypcel MHTepHeTa), aHaIM3UpPOBaTh HHOOPMAIMIO Pa3IMYHBIX BUIAOB W (HOPM TIPEACTABICHHUS, KPUTHYECKH OICHUBATh ¢
JIOCTOBEPHOCTh M HEMPOTUBOPEUNBOCTD;

(hopMyIHpPOBaTH 3aMIPOCH U MPUMEHSATH PAa3IMYHbIE METOJIBI IIPH TTOMCKE U 0TOOpe MHPOopMaIuu, HeOOXOIUMOM JIJIsl BHITTOJIHEHUS y4eOHBIX
3aJ1a4 ONPEIEIEHHOT O THUIIA;

MPUOOPETATH OIBIT UCITOJIB30BaHUS MH()OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH M PA3JIMYHBIX TOMCKOBBIX CHCTEM;
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CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMajbHYI (OpMy HpeicTaBiieHus HHopmauuu (cxemsbl, IpaduKH, AUAarpaMMbl, TaOJIHUIbI, PUCYHKU H
Apyrue);

UCIIOJIb30BaTh HAYYHBIN SA3bIK B KAUECTBE CPEACTBA IIPU paboTe ¢ XUMUYECKOH nH(opManmeii: TpUMEHATh MEXIIpeaMeTHbIE ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, GOpMYJIbl, a00peBHaTypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh U IPe00pa30BbIBATh 3HAKOBO-CUMBOIMYECKUE CPEICTBA HATIISAHOCTH.

OgyaeHne yHUBepCATbHBIMA KOMMYHUKATHUBHBIMH 1CHCTBUSIMHU:

3aJlaBaTh BOIPOCHI O CYIIECTBY OOCYXJaeMOil TeMbl B XOJ€ Auajiora W/WiM JUCKYCCHUHU, BBICKAa3bIBaTh H7EH, (HOPMYJIHPOBATH CBOU
MPEAJIOKEHNS OTHOCUTENBHO BBIMTOIHEHUS MPeI0KEHHOMN 3a1a4u;

BBICTYNATh C IIPE3EHTALMEN PE3YIbTATOB IIO3HABATENBHON 1€ATEIBHOCTH, MIOJYYEHHBIX CAMOCTOATEIBHO UIIM COBMECTHO CO CBEPCTHUKAMU
IIPY BBIMOJHEHUN XMMUYECKOTO SKCIIEPUMEHTA, MPAKTHUECKOW PaOOTHI IO MCCIEOBAHUIO CBONCTB M3Y4aeMBbIX BEIIECTB, pean3aluy ya4eOHOTro
npoekTa U (popMyIMpoBaTh BBIBOJBI 110 pe3ysibTaTaM IPOBEAEHHBIX UCCIEA0BAHUM MyTEM COIVIACOBAaHUS MO3ULMM B X0[€ 00CyKIeHUs U 0OMeHa
MHEHUSIMHU.

OgiaieHHe YHHBEPCATBHBIMHU PeryJIATUBHBIMH JeHCTBUSIMH:

CaMOCTOSITENIbHO MNIAHUPOBATH M OCYLIECTBIISTh CBOIO I03HABATENILHYIO ACSATEIbHOCTD, ONpeesss e€ ey U 3a7a4i, KOHTPOJIUPOBATh U 10
Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh MpeularaeMblii aJITOPUTM AEHCTBUM IIPU BBINOJIHEHUM y4eOHBIX U HCCIEI0BaTENbCKUX 3a]a4, BEIOUPATh
Haubonee 3((EeKTUBHBIN CIIOCO0 UX peleHHs ¢ YUETOM MOIYyYEHHsI HOBBIX 3HAHMM O BEIIECTBAX M XUMUYECKUX PEaKIUsIX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.

HPEJMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «Opranuyeckas XUMHsD OTPakaroT:

cOpMHUPOBAHHOCTH TPEICTABICHUI O XHMHUYECKOW COCTABJIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XHUMHU B TIO3HAHUH
SBJIGHUW TPUPOABI, B (DOPMUPOBAHUU MBIIUICHUS W KYJIbTYpPbl JIMYHOCTH, €€ (DYHKIHMOHAJIHLHOM TpaMOTHOCTH, HEOOXOIUMOMW IJis PEIICHHS
IPAKTUYECKUX 3a/1a4 U 3KOJOrM4eCKH 0OOCHOBAHHOI O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHOM cpere;

BJIQJICHUE CHCTEMOM XMMMYECKHX 3HAHWUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAIOIINE MOHATUS (XUMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAS
000JI04Ka aToMa, MOJIeKyJa, BaIEHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMHUECKasl CBsI3b, CTPYKTypHas Gopmyna (pa3BEpHyTas U COKpaIlEHHast),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00bEM, YIIIEpOAHBIN CKelleT, GYHKIMOHANbHAS TPYIINa, paauKall, H30MEepusl, U30Mepbl, TOMOJIOTUYECKUI PsII,
FOMOJIOTH, YIJIEBOJOPO/AbI, KHUCIOPOJ U a30TCOIAEp)KALIUE COCIUHEHHS, MOHOMED, IOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISpPHBIE
COEIMHEHMs); TEOPUHM M 3aKOHBI (TEOpHsl CTPOEHUs opraHuueckux BemecTB A. M. byriepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XMMHUH; MHUPOBO33PEHUYECKHE 3HAHUS, JISKAIMe B OCHOBE IMOHMMAHUS NPUYMHHOCTU M CHUCTEMHOCTHU
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XMMHMUYECKUX SIBJICHUMN, (PAKTOIOIMUECKHE CBEACHMSI O CBOICTBAaX, COCTAaBE, MOJYyYEHUH U 0€30I1aCHOM HCI0JIb30 BAHUHU BaXKHEHIINX OPraHUYeCKUX
BEIIECTB B OBITY U IPAKTUYECKOH J1€ATEIbHOCTH YEI0BEKa;

COpPMUPOBAHHOCTh YMEHHI BBIABISITh XapaKTepPHbIE NPU3HAKK TOHATUH, YyCTAaHABIMBATh HMX B3aUMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIIME MOHATHUS TIPU OMKMCAHUU COCTABA, CTPOCHUS U IPEBPALICHUI OPraHUYeCKUX COSTUHECHUM;

cOpMUPOBAHHOCTh YMEHHI HCIOIb30BATh XUMHUYECKYI0 CHMBOJHMKY JUJIS COCTABICHHS MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpalIEHHON) (OopMyJl OpPraHMYECKUX BEIIECTB U YPaBHEHUN XMMUYECKUX PEAKIIMH, U3TOTaBIMBATh MOJEIM MOJEKYJ OPraHMYeCKUX BEIIECTB
JUIS WIUTIOCTPALIMK UX XMMHYECKOT'0 U ITPOCTPAHCTBEHHOI'O CTPOCHUS;

cOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPHHAMICKHOCTb HM3YYEHHBIX OPraHMYECKHX BEUIECTB IO HMX COCTaBYy U CTPOCHHIO K
OIpeNIeIEHHOMY KJIacCy/TpyIme COequHEeHnH (YriaeBog0pO/Ibl, KHCIOPOA U a30TCOACPKAIIME COCAMHEHNUS, BBICOKOMOJIECKYIISIPHBIE COEANHEHUS),
JaBaTh UM Ha3BaHUs 1Mo cucrematndeckoid HomeHknatype (IUPAC), a Takke NpUBOAWTH TPUBUAIBHBIC HA3BAHHS OTIEIBHBIX OPraHUYECKUX
BEIIECTB (ITUJIEH, MPOIWJIEH, alleTUIIeH, 3THJIEHIVIKOJb, TJIULEpUH, (eHos, GopMalbiaerul, aueTaibAerui, MypaBbHHAs KUCJIOTAa, YKCyCHas
KHCJIOTA, OJIEMHOBAs KUCJI0Ta, CTEAPUHOBASI KMCIIOTA, TIII0K03a, (GPYKTO3a, KpaxMall, IeJUTI0103a, TIHUIIHH);

c(OpMUPOBAHHOCTb YMEHHUS OMPEEIATh BUIbl XUMHUECKOH CBSI3U B OPraHUYECKHUX COSAMHEHUSX (OAMHApHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MOJOKEHUS TEOPHH CTPOCHHsI OpraHuyeckux BemectB A. M. bytnepoBa ans oObscHEHHS
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUs MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb COCTaB, CTPOEHHE, (U3NYECKHE M XMMHUYECKHE CBOMCTBA TUIUYHBIX IpPEICTaBUTENEH
Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, dTUJICH, IPOMIICH, alleTuiIeH, Oyranuen-1,3, metunOyraauer-1,3, 6€H30J1, METaHOII,
ATAaHOJ, YTHJICHTIIUKOJIb, TIMIEPUH, (PEHO, aleTalbIerul, MypaBbuHAsl U YKCYCHasi KHMCJIOTHI, TIIIOKO03a, KpaxMal, IeJUT0I03a, aMUHOYKCYCHAs
KHCII0TA), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HUMH YPABHEHUSIMH COOTBETCTBYIOLIMX XUMHUYECKHUX PEAKIUN C HCIOJIb30BAHHEM
CTPYKTYPHBIX (OPMYIT;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHUKU YIJIEBOJOPOJHOTO Chipbsi (He(Th, MPUPOAHBIN Ta3, yrojib), CHOCOOBI HX
nepepaboTKU U MpaKTUUYeCKoe MPUMEHEHHU e TPOTYKTOB epepadoTKy;

c(OpMUPOBAHHOCTh YMEHHUN MPOBOJUTH BBIYUCIICHUS IO XUMUYECKUM YypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA MCXOAHOTO BEIIECTBA
WIN IPOAYKTA PEAKIUH 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJTHOTO M3 MCXOIHBIX BELIECTB UM MPOIYKTOB pEaKLUN);

c(OpMUPOBAHHOCTh YMEHHMI BJal€Th CUCTEMOH 3HAHMM OO0 OCHOBHBIX METOJAX HAY4YHOI'O I10O3HAHHUSA, UCIOJb3YEMBIX B XUMHH IIpU
M3YYEHUH BEIIECTB U XMMHUECKUX SIBJICHUN (HaOarofeHue, u3MepeHue, 3KCIepUMEHT, MOJIEIMPOBAHUE), UCIIOIb30BaTh CUCTEMHbIE XUMUYECKUE
3HAHUA AJIS IPUHATUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYallUAX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHEM;

cOpMUPOBAHHOCTH YMEHHI COOJIIOATh IPaBHIIa OJB30BAHUS XUMUUYECKON MOCYA0H 1 Tab0opaTOPHBIM 000pyAOBaHUEM, a TAKXKe MPaBUIIa
oOpallleHus! C BEeCTBAaMHU B COOTBETCTBUU C HHCTPYKIUSMHU 10 BBIMOJIHEHUIO TaO0OPAaTOPHBIX XUMHUECKUX OMBITOB;

C(OpPMUPOBAHHOCTh YMEHHMI IUIAHUPOBAaTh U BBINOJHATh XUMHUYECKMH HKCIIEpUMEHT (MpEeBpallleHUs] OpPraHUYeCKUX BEIIECTB IPU
HarpeBaHUM, IOJyYEHUE STUJIEHA U H3YyYEHHE €ro CBOWCTB, KAaUECTBEHHbIC pEaKIUU OpPraHMYEeCKUX BELIECTB, ACHATypalus OEJKOB Ipu
HarpeBaHWM, [[BETHBIE PEAKIMH OCIIKOB) B COOTBETCTBHH C MPABHJIAMUA TEXHUKH 0€30MACHOCTH MPHU OOPAIEHUHU C BEIIECTBAMH U JIAOOPATOPHBIM
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000pyIOBaHUEM, MPEACTABIATh PE3YIbTAThI XUMHUYECKOTO OHKCIEPUMEHTa B (opMe 3ammch ypaBHEHHH COOTBETCTBYIOIIMX pEAaKIUi U
(bopMynHpPOBaTh BHIBOJBI HA OCHOBE THX PE3YJIbTATOB;

cOPMUPOBAHHOCTh YMEHHI KPUTUYECKH aHAIM3HPOBATh XUMHUYECKYI) HMH(OpPMAIUIO, TOMy4yaeMyl0 M3 Pa3HbIX MCTOYHHKOB (CpencTBa
MaccoBoi nHpopManuu, IHTEpHET U Ipyrux);

cOpMUPOBAHHOCTh YMEHUI COOIIIOATH MPABUIIA IKOJIOTUYECKH 11€71eCO00pa3HOro MOBENCHUS B OBITY U TPYIOBOM JEITEIHHOCTH B IEJISIX
COXpPaHEHMSI CBOEr0 3JI0POBbSI U OKPYKAIOIIEH MPUPOAHON Cpeabl, OCO3HABATh ONACHOCTh BO3ACHCTBUS HA JKUBBIE OPraHW3MBbI ONpEAETEHHBIX
OpPraHWYEeCKUX BEIIECTB, MOHUMAasi cMbIch mokazarens [1JIK, moscHsITh Ha mpuMepax CHocoObl YMEHBIIEHUS W MPEIOTBPAIEHUSI UX BPEIHOTO
BO3/ICCTBHS HA OPraHU3M YEJIOBEKA;

JUIE O0yYaIOIMXCST C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3J0POBbsI: YMEHHE MPUMEHSITh 3HAHHS 00 OCHOBHBIX JOCTYITHBIX METOJax
MO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHUN;

JUTSL CIIENBIX U CIa0O0BUIAIIMX O0YYAIOMIMXCS: YMEHHUE UCIIONb30BaTh pelbeHO-TOUCUHYIO cucTeMy oOo3HaueHuid JI. bpaiinsa ans 3anucu
XUMHYECKUX (PopmyIL.

11 KJIACC

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O011ast U HeopraHu4ecKasi XUMUsD) OTpaXkaroT:

c(OpMUPOBAHHOCTh MPEJCTABICHUNA: O XMMHMUYECKOH COCTABJISIIOIIENH €CTECTBEHHO-HAyYHOM KapTHUHBI MHUpA, POJIM XMMHUU B MO3HAHUU
SBJICHUH TNPUPOJBI, B (HOPMUPOBAHMM MBIIUJICHUS M KYJbTYPbl JIMYHOCTH, €€ (DYHKIIMOHAJBHOW I'PaMOTHOCTH, HEOOXOIMMOW ISl pelleHHs
NPAaKTHYECKUX 3aJ1ad M SKOJIOTHYeCKH 000CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/10POBBIO M TPUPOJHON CpPese;

BJIaJICHUE CUCTEMOW XMMHYECKUX 3HAHMM, KOTOPas BKJIIOYAET: OCHOBOIOJAraIOUINE MOHATHS (XMMUUECKUN AJIEMEHT, aTOM, U30ToI, S-, P-,
d- JJeKTpOHHBIE OpOHMTAaNM aTOMOB, MOH, MOJICKYJIa, MOJb, MOJSIDHBIH 0O0BEM, BaJCHTHOCTH, 3JICKTPOOTPHILATEIBLHOCTb, CTCHEHb OKHCIICHHUS,
XUMHYEecKas CBs3b (KOBaJeHTHAs, MOHHAs, MeTaJIMuecKasi, BOJOpPOIHAs), KpUCTAJUIMYecKas pemérka, THUIbl XMMHYECKUX PeaKIlHii, pacTBop,
3JIEKTPOIUTHI, HEIIEKTPOJUTHI, SJIEKTPOIUTHYECKAsT TUCCOLNALINS, OKUCIUTEIb, BOCCTAHOBUTEND, CKOPOCTh XUMHUECKOW PEaKLUH, XUMUYECKOE
paBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUS AIEKTPOIUTUUECKON JUCCOLMalnN, Tepuoandeckuii 3akon /1. V1. MenneneeBa, 3aKOH COXpaHEHUS Ma CChbI
BEIIECTB, 3aKOH COXPAaHEHUsS M MPEBpAIIECHUS BSHEPruu MNP XUMUYECKUX pEAKIUSAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKMM S3BIK XUMHH,
MHUPOBO33PEHUYECKHE 3HAHMS, JISKAIME B OCHOBE NOHUMAaHUS IPUUYNHHOCTU U CUCTEMHOCTH XMUMUYECKUX SIBIEHUH, (PaKTOJIOTMUECKUE CBEACHUS O
CBOMCTBAX, COCTaBe, MOJy4YEHUU U O€30MaCHOM HCIOJIb30BAHUU Ba)KHEHIINX HEOPraHMYECKUX BEIIECTB B ObITY M MPAKTUYECKOH NeATebHOCTH
YeJI0BEKa;

cOpMHUPOBAHHOCTb YMEHMH BBIABIATH XapaKTepHble IPU3HAKW IOHATHH, YCTaHABIMBaThb WX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE ITOHATHUS IIPH ONMCAHUU HEOPTAHUYECKUX BEIIECTB U UX IIPEBPAILLCHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XMMHMUYECKYI0 CHMBOJMKY JJIsl COCTaBl€HHUS (DOpPMyJ BEIIECTB M ypaBHEHHM XUMHUYECKUX
peakuuii, cucrematnyeckyro HomeHkinatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEJIBHBIX HEOPraHMYECKHUX BELIECTB (yrapHblii ras,
YIJIEKUCIBIA a3, aMMHUaK, raléHas U3BECTb, HeraléHas U3BeCTh, IUThEBAsl COJA, TUPUT U JPYTHE);
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c(OpMUPOBAHHOCTb YMEHHH OMpPENeaTh BAJIEGHTHOCTh U CTENEHb OKUCICHUSI XUMHUUECKHUX 3JIEMEHTOB B COEAMHEHUSAX Pa3JINYHOIO COCTaBa,
BUJ XUMHYECKOH CBSI3U (KOBaJICHTHAs, MOHHAs, METaJUIMYecKas, BOJOPOIHAs]) B COCAMHEHMSIX, TUIl KPUCTAJUIMYECKON PEemETKH KOHKPETHOIO
BELIECTBA (ATOMHasl, MOJIEKYJISIpHAsi, HOHHAsI, METAJIJIMUECKas), XapaKTep Cpelibl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUN;

cOpMUPOBAHHOCTh YMEHUI yCTaHABIUBATH PHHA/IJISKHOCTh HEOPTaHUYE CKUX BELIECTB MO0 UX COCTAaBY K ONMPEAeIEHHOMY KIIacCy/TpyIie
COeIMHEHMH (IPOCThIE BEIIECTBA — METAJUTBI M HEMETAJUIBI, OKCHJIbI, OCHOBaHMS, KUCIOTHI, aM(OTEPHBIE THPOKCHIBI, COJIH);

chOpMHPOBAHHOCT, yYMEHHWH PpACKpbIBaTh CMBICH Tmepuogudeckoro 3akoHa JI. WM. MenneneeBa u  JE€MOHCTpPUPOBATH  €rO
CHCTEMAaTU3UPYIOIIYIO, OOBSICHUTEIBHYIO U TPOrHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB XHMMHUYECKHUX 3JeMeHToB 1—4 mepuonos [lepumomuueckoit
CHCTeMBbI XMMHUYecKuX auieMeHToB [I. M. MeHneneeBa, MCIONB3Ys MOHATHS «S-, P-, d-3JEKTPOHHBIE OPOHMTANIN», «IHEPreTHYECKUE YPOBHUY,
O0BSCHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX JIEMEHTOB M UX COEAMHEHUH 10 nepuoaam u rpynnam Ilepuoanueckoil cuctemsl
xumudeckux 3nemerToB . . Menneneena;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOWCTBA HEOPTraHWYECKUX BEIIECTB Pa3IMYHbIX KJIacCOB,
NOATBEPKAATh CYIIECTBOBAHUE T'€HETHMUECKOW CBSA3M MEXAY HEOPraHMYECKMMH BEIIECTBAMU C IOMOIIBI0 YPaBHEHUN COOTBETCTBYHOIUX
XUMHYECKUX PEaKIIMii;

C(OpPMUPOBAHHOCTb YMEHHS KJIAaCCHU(PHUIMPOBATh XMMHUYECKHE PEAKLUU IO Pa3IMYHBIM INpPHU3HAKaM (YHCIYy M COCTaBy pearupyrommx
BEIIECTB, TEMIOBOMY 3G EKTy peakluu, U3MEHEHHUIO CTEIeHEN OKMCIIEHUS AIEMEHTOB, 00paTUMOCTH PEaKLU, YYaCTHIO KaTaln3aTopa);

c(OpMUPOBAHHOCTb YMEHHI COCTaBISATh YPaBHEHMsI PEAKLUN pa3aMyHBIX THIIOB, IOJIHBIE U COKpAIlEHHbIE YPaBHEHMs peaKkUuil HOHHOIO
oOMeHa, yUUThIBasl yCIOBHSI, IPU KOTOPHIX ATU PEAKIIUU HIYT 1O KOHIIA;

cpOopMHUPOBAaHHOCTh YMEHUH TNPOBOAMTH DPEAKIMH, MOJTBEPKJIAIONIME KAYECTBEHHBIH COCTaB pa3IMYHBIX HEOPraHUYECKUX BEIIECTB,
pacro3HaBaTh ONBITHBIM NYTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB;

COpPMUPOBAHHOCTh YMEHHMH pacKpblBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAaKIHMi MOCPEACTBOM  COCTaBJICHUS
3NIEKTPOHHOTO 6anaHca 3TUX peakluit;

c(OpMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCHMOCTb CKOPOCTH XHMHYECKOW pEaKIUu OT PAa3IUYHBIX (PAaKTOPOB; XapaKTep CMELICHUS
XMMHMUYECKOTO paBHOBECHS B 3aBUCUMOCTHU OT BHELIHEro Bo3aelcTBus (mpunuuin Jle Hlatense);

c(OpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHUUYECKUE IIPOL[ECCHI, JIEKAINE B OCHOBE IIPOMBIIIIEHHOI'O MOJIYYEHHsI CEPHOM KUCIOTHI,
aMMHuaka, a Takke C(OPMUPOBAHHOCTb MPEACTAaBIEHUN 00 OOLIMX HAyYHBIX NPUHLIUIAX M OSKOJIOTMUECKHUX MpoljieMax XUMHYECKOIo
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUI MPOBOAUTH BBIYMCIEHUS C HCIIOJB30BAHMEM IMOHSTHUS «MaccoBas JOJsl BEIIECTBA B PACTBOPE», 00BHEMHBIX
OTHOILIEHUH Tra30B MPH XUMHUYECKUX PEaKIIMSIX, MAaCChl BEUIECTBA MM 00bEMA ra30B MO U3BECTHOMY KOJHMUYECTBY BEIIECTBA, Macce UM 00bEMY
OJIHOT'O M3 YYaCTBYIOLIUX B PEAKIMH BEILECTB, TEMI0BOro 3¢ (dekra peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHMsI MAcChl BEILECTB, PEBpAIECHUS U
COXPaHEHUS YHEPIUH;

c(OpMUPOBAHHOCTh YMEHHH COOJII01aTh IPaBUJIa MOJb30BAHUS XUMUUYECKON MOCY10i 1 TaOOpaTOPHBIM 000pyA0BaHUEM, a TAKXKE ITpaBUIIa
oOpallleHus! C BEIeCTBAMHU B COOTBETCTBUU C HHCTPYKIUSMHU 10 BBIMOJIHEHHUIO Ta00OPATOPHBIX XUMHYECKUX OMBITOB;
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cOpPMHPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATH XMMHUUYECKHN SKCIEPUMEHT (pa3ioKeHHe MEPOKCHIa BOIOPOJA B MPUCYTCTBUU
KaTajau3aTopa, Olpee’eHue Cpebl paCTBOPOB BEILECTB C ITOMOIIBIO YHUBEPCAIbHOI'O UHJIMKATOPA, BIUSHUE Pa3IMYHbIX (AKTOPOB HA CKOPOCTh
XUMUAYECKON PEaKIUH, PeakMy HOHHOr O OOMEHa, Ka4eCTBEHHbIE peakluu Ha cynbdaTt-, KapOOHAT- U XJOPHUI-aHUOHBI, HA KATHOH aMMOHUS,
pellIeHHe SKCIePUMEHTAIBHBIX 3a7ad Mo TemMaMm «Metamwisl» u «HemeTamnb») B COOTBETCTBHHM C NpaBHIAMH TEXHHKH O€30MacHOCTU MpH
oOpallleHuu C BEIIeCTBAMH M JaOOPaTOpPHBEIM OOOPYAOBaHUEM, MPEACTABISATh PE3yIbTaThl XMUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amuce
YpaBHEHHI COOTBETCTBYIOIINX PEAKIIUNA U (POPMYIHUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

cOpPMHUPOBAHHOCTh YMEHUN KPUTUUECKH aHAIM3UPOBATh XUMHUYECKYH) WH(POPMAIMIO, MOJYyYaeMyK W3 Pa3HbIX MCTOYHUKOB (CpeiCTBa
MacCOBOM KOMMYHHKaIUU, THTEpHET U IpyTuX);

cOpMUPOBAHHOCTh YMEHUH COOIIIOATH MPABUIIA YKOJIOTUIECKH 11€7eCO00Pa3HOr0 MOBENCHUS B OBITY U TPYIOBOM JEITEIHHOCTH B IEJISIX
COXpaHEHHsI CBOETO 3/I0POBBSl U OKPY’KaIOIIed MPUPOAHOU Cpellbl, OCO3HABAaTh OMACHOCTh BO3JCHCTBUS Ha >KMBBIE OPraHU3MBI OMpeesIEHHbIX
BELIECTB, MOHMUMAasi cMbicia mokazatens [1/JIK, mosicHaTh Ha mpuMepax CrocoObl YMEHBIICHUS U MPEAOTBPAIIECHUS UX BPEAHOTO BO3JEHCTBUS HA
OpraHu3M YeJOBeKa;

Ui O0y4arolMXcss C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3J0POBbSI: YMEHHE MPHUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJaX
MO3HAHMS BEIIECTB M XUMUYECKHUX SIBJICHHIA;

JUTSL CIIENIBIX U CIa00BUIAIINX O0YYAIOMIMXCS: YMEHHUE HUCIIONb30BaTh pelbeHO-TOUCUHYIO cucTeMy oOo3Hauenuid JI. bpainsa ans 3anucu
XUMHUYECKUX POPMYII.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoanuectBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uugposbie)
Ne i/ Kourposbubie | Ilpakrnyeckune
MPorpaMmabl Bcero oOpa3oBare/ibHbIE
padoThI padoThI pecypebi
Pa3nen 1. TeopeTnueckue 0CHOBBI OPraHU4eCKOH XUMHHU
[Ipeamet opranndeckon xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCIUHEHUN A. 6
M. bymiepoBa
Wroro no pazneny 6
Paznen 2. YrieBoaopoabl
Pacuernsbie 3agaun. CraproBas 4
JIMAarHOCTUKA
2.1 [IpenenbHbIE YIIIEBOAOPOABI — AJTKAHBI 2
29 HenpenenbHble yraeBogopoibl: alIKEeHBI, 9 1
aJIKaJUEeHbI, ATKUHbI
2.3 ApoMaTudeckue yriieBo10pOo bl 2
24 [IpupoaHBIC HCTOYHUKH YTIIEBOIOPOIOB U 9 1
uX nepepadboTka
Htoro no pazgeny 26
Pasznea 3. Kuciiopoacoaepxaimme opranudeckKue coeJMHeHu st
3.1 Cruptel. Denon 7
39 Anpnerunbl. KapOoHOBBIE KHCIIOTHI. 14 1
Crnoxubie 2GHUpbI
3.3 YrieBossl 3 1
Hroro no pazneny 24
Pa3nes 4. A3oTcoepskaiiye OpranudecKue coeIMHeHnst
4.1 AMUHBI. AMMHOKUCIOTEI. benkn 3
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Uroro no pazneny

Paznen 5. BbICOKOMOJIEKYJISIPHBIE COCIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 3
Wroro mo pazneny 3
0606ueHNEe U NOBTOPEHME.
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2,5
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11 KITACC

KounuecTBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3/ieioB U TeEM udposbie
Ne i/ IPOTPAMMET pasi Beero KonrTpouabubie | IIpakTHyeckue g; p(;)i:m ar e_])n)m)l e
padoThI padoThI pecypes
Pa3znea 1. TeopeTuueckne 0CHOBbBI XUMHHU
Ctpoenue atomoB. [lepuoauyeckuii 3aK0H
1.1 u [leproguyeckasi cucTeMa XUMHUYECKHX 4
anemenToB /. 1. Menneneera
19 Crtpoenue BenecTBa. MHOrooopasue 7
BEIIECTB
1.3 XUMHUUYCCKHE PEaKITUU 14 1 1
Wroro no pazneny 25
Paznen 2. Heopranuueckas Xummusi
2.1 MeTtannbl 15 1
2.2 Hemerammnsr 11 1 1
23 CBsI3b HEOPraHUYECKUX U OPraHUYECKHUX 4
BEIIIECTB
Htoro no pasaeny 30
Pa3znea 3. Xumus u :ku3Hb. O0001eHHe ¥ TOBTOPEHHE.
3.1 ‘ XUMHs U )KU3HD 13
Hroro mo pazneny 13
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
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MHOYPOYHOE IVIAHUPOBAHUE

10 KIIACC

Ne n/m

Tema ypoka

KosinuyecTBO 4acoB

Bcero

KonTtposbHble
padoThI

IIpakTH4eckue
padoTbl

Jara
U3y4YeHust

DJIeKTPOHHbIE
nu¢poBbIe
o0pa3oBaTeJibHbIE

pecypcebl

1.1. TeopeTnueckre OCHOBBI OPraHUYEeCcKOi XUMHUH (6 4acoB)

IIpenmer OpraHuYeCcKOn XUMUU: eé
BO3HMKHOBEHHUE, pa3BUTHE, W 3HAUYE€HUE B
IIOJy4YeHUU HOBBIX BELIECTB U MAaTepUaJIOB.
Teopuss XMMHUYECKOTO CTPOECHHSI OpPraHUYECKHX
coenuuennii A.M. byrtnepoBa, e€ OCHOBHbIE
MTOJIOKEHUS. CrtpyKTypHBIE (hopmybl
OpPraHNYeCKUX BELIECTB.

Teopusi cTpoeHUsI OPraHUYECKUX COSTUHEHHA A.
M. DbBytnepoBa, €€ OCHOBHBIC IIOJIOKCHUS.
l'omonorusa, wuzomepus. Xumu4yeckas CBS3b B
OpPraHWYECKUX COCMMHEHHUSIX — OJWHAPHBIE U
KpaTHBIE CBSI3H.

[IpencrarneHre o KiacCUpUKAIMK OPraHUYCCKUX
BemectB. HomeHknarypa (cucrematuueckas) H
TPUBHUAJIbHBIC HA3BAHUSA OPraHMYCCKUX BEIICCTB

I'omonoru u HU30MEDPBI, HOMEHKJIaTypa
YIJIEBOJOPOAOB.

OKCHepUMEHTAIIbHBIE METO/bl M3Y4YEHHUS BEIIECTB
Y UX TpEBpaIleHUil; 03HAKOMIIEHHE C OOpa3lamMu
OpraHMYECKUX BEIIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJ OpraHUYeCKUX
BEILIECTB.

HaGmonenne u omnmcaHue J1€MOHCTPAIMOHHBIX
OTIBITOB TIO TIPEBPALICHUIO OPTaHMYECKNX BEIIECTB
Opu HarpeBaHuu (IUIaBieHHWe, OOyrIHMBaHWE U
TOpPEHHE).

2.1. YraeBogopozs! (13 gacoB)
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Pacuernbie 3amaun. CraproBasi iuarHocTrka (4 yaca)

PacuerHsbie 3agaun. BerducaeHus 1o ypaBHEHUSAM
XUMHYECKON peakiuu (Macchl, 00bEMa,

7 KOJINYECTBA HCXOHOIO BEIECTBA MITH MPOJYKTA
' PEaKIny 10 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJTHOTO U3 UCXOTHBIX BEIIECTB WU
IPOJYKTOB PEaKLUH).

PacuerHbie 3aaun. BerauciieHus o ypaBHEHHUSIM
8. XUMHAYECKOH peakuur (0ObEeMHBIE OTHOLICHUS
Ta3oB).

Pacuernpie 3amaun. BerauciaeHus mo ypaBHEHUSIM
9. XUMUYECKOH  peakiuu  (TermmoBod  dddekr
XHMHYECKON PEaKIIHH).

CrapToBasi AMATHOCTHUKA 10 XUMHH.
10. CamocrosTenpHas pabora: pelieHne pacueTHBIX
3a/1a4.

2.1 IlpeaensHbIe yriaeBoaopoabl. AnkaHsl (2 yaca).

AJKaHBI: COCTAaB U CTPOCHUE, TOMOJIOTMYECKHMA
psan. ['omonoru 1 u3oMepsl aakaHoB. MeTaH u
11 3TaH — MPOCTEUIIIHE TTPEICTABUTEIH AJTKAHOB.
du3nueckue 1 XUMUYESCKUE CBOMCTBA aJIKAHOB
(peaxumu 3amenienus u ropenusi). Haxoxnenue
B IIPUPO/IE, NOJyUYE€HUE U TPUMEHEHHE.

MeraH u 3TaH — NPOCTEUIITNE TTPEACTABUTENN
aJIKaHOB. XMMHUYECKHE CBOMCTBA aJIKaHOB.
Pemenune 3ama9 Ha HAX0XKJICHNE MaCChl UIIH
00BEMa BEIECTBA

12.

2.2 HenpenenbHble yriieBoopos! (9 4acoB)

AJIKEHBI: COCTaB M CTPOSHHE, TOMOJIOTUYECKHUIA
psia. DTHIIEH U IPONHJIEH — MPOCTEHIIINE
MIPEACTABUTENN AJIKCHOB: (PU3MIECKUE U
XMUMHYECKHE CBOMCTBA (PEaKIMU THAPUPOBAHMSL,
raJoreHHPOBAHUS, THAPATALINH, OKUCIICHUS U
MOJIMMEPH3ALINH ), TIOJTyYeHHE W TPUMEHEHHE.

13.

14. OTHUIIeH ¥ IPONHJIEH — MPOCTeIre




MMPCACTABUTCIIN AJIKCHOB

15.

[IpakTraeckas padora Ne 1. «Ilomyduenne stunena
1 M3yYECHHUE €r0 CBOMCTBY

16.

Pacuernrie  3agmaum.  Pemenme  3amad Ha
orpeJieieHe MacCOBOM JIOJIM MITH OOBEMHOM JTONH
BBIXOJIa MPOAYKTA PEAKIUH OT TEOPETUUECKU
BO3MOXXHOTO.

17.

OO06o0ImIeHne W TOBTOPEHHE: aJIKaHBI, aJKeHFI,
pelieHre pacueTHRIX 3a/1a4.

18.

Ankanuensl: Oyranuen-1,3 u merunOyranuen-1,3:
cTpoeHue. BaxHellnme XUMHYECKHME CBOWMCTBA
(peakmust MOJMMEPU3ALIIH ). [Momyuenue
CHHTETUYECKOT0 Kay4qyKa U Pe3HHBI.

19.

ANKHHBI: COCTaB M OCOOEHHOCTH CTpOCHHE
AJKWHOB, TOMOJIOTHYECKHH pAld. ALETHWIEH —
MNpOCTEUIINN MPEACTABUTENb AJIKUHOB: COCTaB,
cTpoeHue, (pU3MUecKue U XUMHYECKHE CBOMCTBA
AJIKMHOB (peaxuuu TUAPUPOBaHUS,
rajoreHrpOoBaHMs, TUIpaTaluy, TOPEHHs),
TOJIy4YE€HUE U IPUMEHEHHE.

20.

O060011ICHIE ¥ TIOBTOPSHHE: AJTKAJMCHBI U aJIKHHEI,
pellieHe PacUeTHBIX 33/1a4.

21.

I'eneTnueckas CBS3b MIPeIEeTBHBIX u
HENpeJIeNbHBIX YIIIEBOIOPOIOB.

2.3 ApomaTHueckue yriieBoJopobl (2 vaca)

Apensl. beH3on: cocras, cTpoeHue, Gpu3ndeckue u
XUMHUYECKHE cBOIicTBa (peakiym
raJOreHUPOBAHUSl W HUTPOBAHHS), MOJTYyYCHUE WU

22. npuMeHeHnue. TOKCHIHOCTh apeHoB. ['eHeTHIeckast
CBSI3b MEXITY YTJIEBOJIOPOJAMH,
OPUHAUICKAIIMMA K Pa3MyHbIM  KJaccam
YTJICBOIOPOJIOB.

23 ['enernueckast CBSI3b yTIIEBOJIOPOIOB,

MPUHAIJIC)KAIINX K pa3JIMYHBIM KJjlaCcCaM

2.4 IlpupoiHBIe ICTOYHHUKH YTIeBo0poa0B (9 acoB)
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[Tpupoaubie UCTOYHUKN YTJIEBOIOPOIOB:

24, MPUPOAHBIA Ta3 WM TOMyTHbIE He(TSHBIE Tas3bl,
He(Th U MPOAYKTHI €€ nepepaboTKu
[Tpupoansie WCTOYHHUKU YIIIEBOIOPO/IOB:
25. NPUPOAHBIA Ta3 W TOMyTHBIE HE(TAHBIC TIas3bl,
He(Th U IPOAYKTHI e€ nepepaboTKu
Pacuérnpie  3amaun. Pemenne  3agad Ha
26. HaxoXJIeHUE MOJIEKYJISIPHON dhopmyIbl
MpeeNbHBIX YTIIEBOJOPOIOB.
Pacuérupie  3amaun. Pemenume  3amau Ha
217. HaXOXIICHUE MOJICKYJISIPHOM bopmyIbI
HeTIpeIeTIbHBIX YIIIEBOAOPOIOB.
Pacuernble 3amaun. BeMUCIEHNS 110 ypaBHEHUSIM
XUMHAYECKOH  peakuud  (Macchl, 00BEMa,
o8 KOJIMYECTBA MCXOIHOTO BELIECTBA WIJIM IPOAYKTa
’ peaKknuu 1O  HW3BECTHBIM  Macce, O0BEMY,
KOJIMYECTBY OJHOTO M3 HCXOJHBIX BEIIECTB WM
MIPOAYKTOB PEAKIINH ).
Pacuérnple  3amaun. Pemenwe 3amad Ha
29. HaxoX/IeHUe MOJIEKYJISIPHOM dhopmynsl
YTJIEBOJIOPOJIOB TI0 MTPOTYKTaM CTOPAHUS
Pemenne 3agad Ha HaxOKIECHHE MOJEKYJSIPHON
30. (GbopMyJIBI  YIJIEBOJOPOJOB IO  IPOAYKTaM
CrOpaHHsl YIJI€BOIOPOAOB.
31 O0o0meHne ©w  TOBTOPEHHWE 10 TeMe:
) YTr1eBo10pOabL.
30 KonTponbHas pabora o paszzeiny
«YraeBonopoas)
3.1 Cruptel. Penounsbl (7 yacoB)
Anamms KOHTPOJIbHON padoTHLI.
Kucnopoaconepxarine OpraHnYecKue

33.

coenuuenus. [IpeneapHbIe OAHOATOMHBIE CIIHPTHIL.
MeraHon W 3TaHON: CTpOeHHWE, (QU3HYECKHE H
XUMHYECKHE CBOWCTBA (pEaKknWd C aKTUBHBIMU
METaJUlaMH,  TaJOT€HBOAOPOAAMH,  TOPEHWE),
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IIPUMCHCHUC.

34.

BonoponHblie cBA3M MEXIy MOJIEKYJIaMU CIIUPTOB.
JeiicTBe MeTaHONIa U 3TaHONA Ha OpraHu3M
yenoBeka. DU3MOIOrHYECKOe NEHCTBUE CIIHPTOB
Ha OpraHu3M 4eJI0BeKa.

35.

MHOroaTOMHBIC ~ CHUPTBL. ~ DTHJICHTJMKOIb U
TJIMIEPHUH: CTPOCHUE, (PU3HUECKHe U XUMHIECKHE
CBOWCTBa (B3aUMOJCIHCTBHE CO  MICJIOYHBIMH
MeTaJllaMHu, KaueCTBEHHAss ~ peakuus  Ha
MHOI0aTOMHBIE CIIUPTHI). JIeficTBIE Ha OpraHu3Ma
YeJioBeKa. [Tpumenenue TIMIepruHa 1/1
OTUJICHTJIMKOMSA.  DKCHCPUMEHTAJBHBIE  METOIIBI
U3y4EHUS] BEIIECTB M  HMX  IIPEBPAILCHUNA:
IpOBE/ICHHUE, HaOJIOICHHE | OIHCaHNE
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHPTOB,
Ka4eCTBEHHbIC PEaKIMHU OJHOATOMHBIX CIIHPTOB
(oxkucnenne odrtanoma okcumom  Mmemu (1)),
MHOIOaTOMHBIX ~ CHHPTOB  (B3aUMOJICHCTBHE
riuiepuna ¢ ruapokcuiom menu (11)).

36.

Pemenne 3aayu mo XMMHUYECKUM YPaBHEHUSM MPU
YCIIOBHHM, YTO OJIHO M3 PEardpyroluXx BEIIeCTB
JIAHO B U30BITKE.

37.

Pemenne pacuerHsix 3aga4 no teme: Criuprsl

38.

I'enernueckas CBSI3b CHUPTOB C YIJIEBOAOPOIAMH.
CamocrosrenpHas pabora: CupTsl.

0,5

39.

deHout: CTPOCHHE MOJIEKYJIBI, (PU3NUECKUE U
XHMHUYECKHE CBOMCTBA. TOKCHYHOCTD (heHOMA.
[Tpumenenue denona.

3.2 Anpnerugpl. KapOonoBble kuciothbl. Crioxable GUPHL (

AJbaeruapl. dopmanpierun, — aleTanbIeTHI:
cTpoeHue, (pu3MUYecKue M XHUMHYECKHE CBOWCTBA

40. (peakumMu ~ OKUCIGHHMS] W BOCCTAaHOBJICHUS,
KayeCTBEHHBIC peakium), WIVE1(E u
PUMEHEHHE.

41. AlleTOH — mpeiacTaBUTENh KeToHOB. CTpoeHHe
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Mosiekynbl. IlpuMeHeHue. OKCOEpUMEHTAIbHBIC
METOJIbI M3y4YeHHs BEIIECTB W WX IPEBpaIlCHUI:
MPOBEJICHIE, HaOIroIeH e u OIHCaHue
JICMOHCTPAIIMOHHBIX ~ OIBITOB:  KAa4Y€CTBCHHBIC
peaknuu anpaeTUa0B (OKHUCIEHHE aMMHAYHBIM
pacTBopoM okcuga cepebpa (1) m ruapokcumom
memu (11).

42.

OnHOOCHOBHBIE MpeeNbHbIe KapOOHOBBIE
KACTOTBl. MypaBbHHAsi M YKCYCHAasi KHCIIOTBI:
CTpoeHMe, (PU3MYECKue U XMMHUYECKHE CBOWCTBA
(cBoiicTBa, OOIMeE IJisl Kjacca KUCIIOT, PEaKIHs
3TepuHUKaLIN), TOTyYCHUE U IPUMEHEHHUE.

43.

[paktudeckas padora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOU KUCIIOTBI»

44,

Henpenensubie KapOOHOBBIE KHCJIOTBI.
CreapuHoBasi M  OJIEMHOBas  KHUCJIOTBI  Kak
MPEICTABUTENM BBICHIUX KapOOHOBBIX KHCJOT.
I'enernyeckast CcBS3b KapOOHOBBIX KHCIOT C
JPYTUMH KJIACCaMH OPTaHNYeCKUX COSAMHEHHUH.

45.

Mbi1a KaK CONM BBICIIHX Kap6OHOBI>IX KHCJIOT, UX
MOKOLICC ,I[eﬁCTBHe.

46.

CrnoxHble 3QUPHI KaK MPOU3BOJHBIE KAPOOHOBBIX
KHUCIOT. ['maponu3 cnokHeIX 3QUpoB

47.

Kupsr: rugponus, mpuMeHeHHE, OHOOrHYecKasi
POJIb XKUPOB

48.

O06oOmerne W TMOBTOpEHHE IO TeMe:
KUCIIOPOACOAEpIKAIIIIE OpraHu4ecKue
COCJIHCHHUSL.

49.

Pemenne pacueTHBIX 3amad MO  ypaBHEHUSM
peakuuii Ha KHCIOPOJCOAEpIKaIEe OpraHuIeCKe
COEJIMHECHHUSL.

50.

Pemenne pacueTHeIX 3ajad 1Mo TeMe: AJbJIETUIBL.
Keronsl. KapOoHOBBIE KHCIIOTBI.

5l

Pemennie pacdeTHBIX 3a7a4  HA HAXOXKJICHHE
(hOPMYJIBI KHCIIOPOACOIEPHKAIIETO OPraHuIeCcKOro

28




BCHICCTBA I10 MPOAYKTaM CropaHus.

52.

O06oOmene W TMOBTOpEHHWE [0 TeMe:
Kucnoponconepxamue OpraHuYecKue
COCJIMHCHHUSL.

53.

KonTponsHas pabota o TeMe:
KHCJIOPOJICOAEprKallie OPraHUueCKUe COeAUHEHUS

3.3 YraeBoasl (3 yaca)

o4,

AHanu3 KOHTPOJILHOW PabOoThL. YTIIEBOJIBI: COCTaB,
knaccuukanys — yrieBogoB  (MOHO-, M- H
nonucaxapunabl). [moko3a  —  mpocTedmmi
MOHOCaxXapH/: 0COOCHHOCTH CTPOEHHS MOJICKYIIBI,
¢buznueckue u XUMHYECKHUE CBOHCTBa
(B3aumogeiicteue ¢ rugpokcugom wmeau  (I),
OKHCIICHME aMMHaYHbIM  PacTBOPOM  OKCHAA
cepebpa  (l), BoccranoBienuwe,  OpoxkeHHE
TIIIOKO3BI), HAXOXKIEHNUE B MPUPOJIE, TPUMEHEHHE,
OuooruuecKas posib.

55,

®ortocunTe3. DpyKTO3a KaK U30MEP TIIFOKO3BI.

56.

KpaxmMan wu wmemmono3a Kak  OPUPOJHBIE
mommMepbl. CTpoeHHe KpaxMalia W IIEJUTFOJIO3BI.
®usznueckue M XUMHUYECKHUE CBOMCTBAa Kpaxmaia
(Tuaponu3, KavyeCTBEHHAs peakiys C HoaoMm).
:‘)KCHepI/IMeHTaHLHLIe METOAbI 1/13yquI/151 BCIIICCTB
Y WX TIPEBpaIleHHil: TTPOBEACHUE, HAOMIOIeHNE U
OITMCaHHE JI€MOHCTPAITHOHHBIX OIILITOB:
B3aUMOJCHCTBHE KpaxMaja ¢ HOJOM.

4.1. AMunbl. AMHHOKHCIIOTHL. benku (3 vaca)

Amunpl.  CTpoeHMe U CBOWCTBAa  aMHHOB

57. MpeaeNbHOTO psia. AHWIMH KakK MpeACTaBUTENb
apOMaTHYECKHX aMUHOB.
AMMHOKHCIIOTEI KaK aM(OTEepHBbIE OpraHHYEeCKHe
coequHeHus.  Duzmyeckne WU XUMHUUYECKHE
58. CBOMCTBAa aMHHOKHUCJIOT (Ha TpuMepe TIIHIIHA).

buomorunueckoe 3HAYCHHE aMHHOKUCJIOT.
IlenTunmr.
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59.

Bbenku kak nmpuposHbie BEICOKOMOJIEKYISIPHBIE
coenuHeHus. [lepBuuHas, BTOpUYHas ¥ TPETUYHAS
CTPYKTYpa OenKoB. XUMHUYECKHE CBOWCTBA
OENKOB: THPOJN3, IEHATypallusl, KaueCTBEHHbIC
peakImy Ha OCITKH.

5.1.IImactmacchl. Kayayku. Bomokna. (3 gaca)

60.

OKCIIepUMEHTATBHBIC METOJBI M3Y4YCHHS BEIICCTB
W WX TpeBpallcHuil: HaOMIOJcHNE W OIHCAHKE
JIEMOHCTPAIOHHBIX OIIBITOB: JICHATYypaIus
OCITKOB TP HArpeBaHWH, I[BETHBIC pEAKIIMU
OEJIKOB.

61.

Bricokomouiekyisipable  coenuHeHusi. OCHOBHbIE
MOHATHUS XUMUH BBICOKOMOJIEKYJISIPHBIX
COEMHEHUIH: MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, CTElEHb  IOJUMEpHU3aLUHN,  CPEIHSI
MoJieKyJsipHasi Macca. OCHOBHBIE METO/bI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCIMHEHHH -
MOJIMMEPH3aLsl M IOJMKOHICHCALIUSL

62.

DKCIIEpUMEHTAIBHBIE METOJIBI U3YUYCHUS BEIIECTB
W WX TpeBpallcHUi: HaONIOJICHNEe W OIUCAHWE
JIEMOHCTPAIIMOHHBIX OMBITOB: O3HAKOMJICHHE C
oOpasiamMmi  TPUPOAHBIX M  UCKYCCTBEHHBIX
BOJIOKOH, TJIACTMACC, KAy4YKOB.

O0001EeH

We ¥ oBTOpeHue. MToroBast KOHTpoJibHas padoTa (6 4acoB)

63.

O0oOmerne ¥ MOBTOpEHWE IO Kypcy
OpraHuYeCcKOn XUMUH. [Tonroroska K
KOHTPOJIbHOH padoTe: pellicHne PacyeTHBIX 3a/1au.

64.

[ToaroroBka K KOHTPOJILHOMN pabore:
TeHETHYECKas CBSI3b OPraHMYECKUX BEIECTB.

65.

Hroroas KoHTposbHAs paboTa 3a Kypc
OpPraHUYeCcKOH XUMHHU.

66.

AHanu3 KOHTPONBHOW paboTel. Pa3bop omubok.
[MoBTOpenue. O6OOIICHNE U TIOBTOPEHHUE TIO TEME:
YTJIEBOIOPOJIBL.

67.

O000611EHTE u TTOBTOPCHHE 10 TEME:
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KHCJIOPOACOACPKAIIUEC YTJICBOAOPOAbI.

68.

O0600menre n moBTopeHue. Pemenne pacyeTHBIX
3a1a4.

OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME

68
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11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTpoabusbie

Bcero
padoThI

IIpakTnueckue
padoThbI

Jlara
H3Yy4YCHUA

JIEKTPOHHBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcbl

1.1 Ctpoenue atoma. Ilepuonnueckuii 3akoH (4 yaca)

XHUMHUYECKHM JIeMEHT. AToM. S 1po aToma,
M30TOIBl. DJIEKTPOHHAs 000JI0UKA.
DHepreTuyecKue ypoBHHU, TOAYPOBHH.
ATOMHBIE OpOUTasH, S-, P-, d- 3IEMEHTHI.

Oco0eHHOCTH pacTIpeieTICHUs JIEKTPOHOB IO
opOUTAIISIM B aTOMAax 3JIEMEHTOB MEPBbIX
YeTHIPEX MEePHOI0B. DIIEKTPOHHAS
KOH(UTYpalusi aTOMOB.

ITepuoanueckuii 3axoH u [lepuoanueckas
CHCTeMa XMMHYECKUX daeMeHToB JI. U.
MeHnpeneeBa, UX CBSI3b C COBPEMEHHOW Teopueit
CTPOCHHSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKHUX 3JIEMCHTOB M UX COCAUHCHUM T10
rpyIImam 1 nepuoaam. 3HaueHue
MEePUOANYECKOr0 3aKOHA U CUCTEMBI
xuMmuueckux syemMenToB .M. MenneneeBa B
pa3BUTUH HAYKH

1.2 Ctpoenue BeniectBa. MHorooOpasue Beiiects (7 4acoB)

CrpoeHue BemecTBa. XUMUYecKas CBs3b. Buibl
XUMHUYECKOH CBS3M (KOBAJICHTHAsI HEMOJApHAs U
NoJIsipHasi, MOHHAs!, METAJINYecKas).
MexaHu3MbI 00pa30BaHUs KOBAJICHTHON
XUMHUYECKOU CBsI3U (OOMEHHBIN U JJOHOPHO-
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AKIENTOPHBIN ).

Bopoponnas cBsi3b. BaneHTHOCTS.

6. DNeKTpoOTpUIATEIbHOCTh. CTeleHb
OKHcJIeHHs. FIOHBI: KATHOHBI Y @aHUOHBI.
BemiectBa MONEKyJIIpHOTO U HEMOJIEKYJIIPHOTO
CTpOCHMSI.  3aKOH  IOCTOSIHCTBA  COCTaBa

7. BEIIECTBA. THMBl KPUCTAUIMYECKUX PEMIETOK.
3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUINYECKON PEIIETKU.

[TonsaTre o gucnepcHbixX cucremax. ICTUHHBIE 1

8. KOJUIOMJIHBIE pacTBOPbl. MaccoBas 10Jis
BEILIECTBA B paCTBOPE

9 Peuienue 3a1a4 Ha MacCOBYIO JIOJIIO BEIECTBA B
pacTBope

10 Knaccudukamnus u HOMEHKIATypa
HEOPraHWYECKUX COCTMHEHUM.

11, I'eneTnyeckas CBsI3b HEOPraHMYECKUX BEILIECTB

Ppa3IMYHbIX KJIACCOB

1.3 Xumuyeckue peakunu (14 yacon)

12.

Knaccudukanus XuMU4ecKiX peaxiiuii B
HEOPraHUYECKOU U OPraHUYECKOU XUMUMU.
3aKOH COXPaHEHUs MacChl BELECTB; 3aKOH
COXpaHEHUs U IPEBPALLECHUS SHEPIUU IIpU
XUMHUYECKUX PEAKLUAX

13.

3aKOH COXPaHEHHUs MacChl BELIECTB; 3aKOH
COXpaHEHUS U NPEBPALLECHUS] SHEPIUU IPU
XUMHUYECKUX peakuusax. Pemenne 3anau

14.

Ckopocts peakiuu. O0paTuMbIe PEaKIUu.
XHUMHUYECKOE paBHOBECHE

15.

[TpakTnueckas paborta Ne 1. «BiusHue
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pa3nMUYHBIX (AaKTOPOB Ha CKOPOCTh XUMUYECKOM
pEaKIIHI

3H€KTpOJII/ITI/I‘-IeCKa}I JUuCConranmms. ITonsaTue o

16. BOZIOpOIHOM NoKa3aresne (PH) pactBopa.

17. Peakiiun nonHoro oOMeHa.
Peaknuu nonnoro oomena. CoiicTBa Ieodei,

18. OCHOBaHMH, coJieii ¥ KUCIOTHI B O3UIUN
TEOPUH IJICKTPOIUTUYECKON AUCCOIMAIIIH.

19. KauecTBeHHbBIE peaKIUy Ha KATHOHEI.

20. KauyecTBeHHbIE peaKLii Ha AaHUOHBI.

21, I'uaponn3 opraHuveckrX U HeOPraHuIeCKUX
BEILIECTB

22. OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKITUU.

23 [Tousitre 00 DIEKTPOIIH3E PACIIABOB 1
pacTBOPOB coieit

o4, O06001IeHre 1 TOBTOPEHUE 110 Pa3iey
«TeopeTrndeckre OCHOBBI XUMUUNY

o5 KonTtponsHas paborta mo pasneny

«TeOpCTI/I‘-ICCKI/IC OCHOBBI XUMHUHN»

2.1 Metamiel (15 gacoB)

Metannsl, nx nonoxeHue B [lepuonunueckoit
CHUCTEME XUMHUUYeCKHuX demMeHToB []. Y.

26. MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
atoMoB. O01IMe pU3NYECKre CBOMCTBA
METaJUIOB.

27, CnaBbl METaILIOB. DNEeKTPOXUMHYECKUH Psil
HaIPSDKEHUH METAIIIIOB

28. [Tonyyenue MeTaioB. DJIEKTPOJIU3.

29. XHWMHUYECKHE CBOMCTBA METAJIJIOB.
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30.

OKHCIMTENbHBIE CBOWCTBA CEPHOM KHCIIOTHI

31.

OKUCIUTETBLHBIE CBOMCTBA a30THOU KUCIOTHI

32.

XUMHYECKHE CBOMCTBA BaXXHEUIIIMX METAJIIOB
(HaTpuii, Kamui, KaJIbIIUH, MarHUH,
ATIOMHHMI) U MX COSAMHEHHM

33.

Pemenue 3apanuii no teme: llenounsie u
1IEJI0YHO-3EMEJIbHbI€ METAJLJIbI.

34.

Pewenne pacuetHsix 3amau. Pacuérer macchl
(0O6béMa, KoJIMYeCcTBa BEILIECTBA) IPOIYKTA
peaKuru, eciii OJTHO U3 BEILECTB JaHO B BUJE
pacTBOpa ¢ ONpeesIEHHOW MacCOBOU 10en
pacTBOPEHHOI'O BEILIECTBA

35.

XUMHUUECKHUE CBOICTBA XpOMa, MEIU U UX
COeIMHEHUN

36.

XUMHYeCcKHe CBOMCTBA ITMHKA, JKelie3a U UX
COCINHEHUN

37.

[Ipaktnueckas padorta Ne 2. "Pemenue
SKCHEPUMEHTATIbHBIX 3a/1a4 110 TEMe
«Mertanas»"

38.

Pacuérer macchl (00bEMa, KOIMYeCcTBa
BEIIECTBA) MPOJYKTOB PEAKIIMH, €CIIU OJTHO U3
BEIIECTB JIaHO B N30BITKE (MMEET MPUMECH ).

39.

O0600111eHN e ¥ TOBTOPEHHUE TI0 TeMe: MeTalibl

40.

KonTtposnbHas pabora no reme: MeTauisl.

2.2 Hemerasutsl (11 gacoB)

Hemerannbl, ux nonoxenue B [lepuonnyeckoit

41. CHCTEeME XMMHUYECKHX 31eMeHToB /. 1.
MeneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB
42 duznyeckre CBOWCTBA HEMETAJITIOB.

AJuioTponusi HEeMETAJUIOB (Ha MpUuMepe
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KHCIIOPOJIa, cepbl, pocdopa u yrieposa)

13, XHMquCKI/IVe CBOICTBA T'aJIOr€HOB, CEPhI U UX
CO€JIMHEHUM

44, XHMquCKHVe CBOICTBa a3ota, (hocodpa u ux
COCJTMHCHUI

45. XI/IMquCKHVe CBOMCTBA yTJIepoJia, KPEMHHUS U UX
COCJTMHCHUI

46. HpHMeHeHIEe BAKHEHILIMX HEMETAJIOB U UX
CO€IMHEHUM
O0600611eHNE U cucTeMaTH3alus 3HaHUH 110 TEMe

47 «HemeTtansn. BBI‘II/\I'CJ'IGHI/IH 10 YPaBHEHUAM
XUMUYECKUX PEAKITUN U TEPMOXUMUYECKUE
pacyETnl
[Tpaxktnueckas padota Ne 3. «Pemenue

48. AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
"Hemerasmibl"»

49. I'eneTnyeckast CBsI3b HEOPraHMYECKUX BEIIECTB.

50, O6006menue u moropenue. [loarororka k
KOHTPOJILHOM pabore.

ol. KonTtponpHas pabora no teme: «Hemeranas»

2.3 CBsI3b HEOPTaHMYECKUX U OPraHUYECKHUX BeecTB (4 Jaca)

50, Heoprannueckue n opraHu4eCcKue KHCIOTHI.
Heoprannyeckue u opraHu4ecKue OCHOBaHUs
AmpoTepHbIe HEOpraHUYECKUE U OPraHUYECKue

53. coenuHeHus. ['eHeTHYecKas CBS3b
HEOPraHWYECKUX U OPraHMYECKUX BEIIECTB

54, ['enernueckas CBsI3b HEOPraHUYECKUX BEIIECTB,
MPUHAIJISKANINX K Pa3IMYHBIM KJIaccaM

55. I'eneTnyeckas CBsI3b MEXIY KlaccaMHu
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OpPraHUYECKUX COEMHEHUN

|

3.1 Xumus u xu3ab. O600menue u mopropenue (13 gacos)

56.

Ponb xumun B 00€CIICUCHNH DKOJIOTMYECKOMH,
YHEPreTUYECKON M MUIIEBOMH 0€30MaCHOCTH,
Pa3BUTHH MEIUITMHBI

S57.

ITpencraBnenus 00 oOLUMX HAYYHBIX
MPUHLIMIIAX IPOMBIIIJICHHOTO MOJIy4YeHUS
BaXXHEHINX BELIECTB

58.

YenoBek B MHpE BEHIECTB M MaTE€pUAJIOB:
BayKHEHIIMe CTPOUTEINbHBIC MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHalbl, KPACKH, CTEKJIO,
KepamMHKa, MaTepuaibl JJs  DJIEKTPOHHKH,
HaHOMAaTepUabl, OpraHUYEeCKue u
MUHEpaJIbHbIC YIO0OPEHMUS.

59.

XuMHUs 1 310pOBBE YEJIOBEKA: MpaBUIIa
WCIIOJIb30BaHUsI JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 0€30MaCHOrO MCIOJIb30BAHUS
MpernapaToB OBITOBON XMMHH B ITOBCETHEBHOM
JKU3HU

60.

O606H.[€HI/IC 1 IOBTOPCHUC 110 TCMC: CTPOCHUC
aToMa.

61.

Peiienue 3agau

62.

O06o0011eHre 1 TOBTOPEHHUE IO TEME:
XHUMHYCCKUE PCAKIIHH.

63.

O606H.[6HI/IC W ITOBTOPCHUC 110 TECMC: MCTAJIJIbI

64.

OO06o0011IeHN e ¥ TOBTOPEHHUE 110 TEME: METAJLIBI U
X COEIUHEHUS

L

65.

O06o01IeHNe 1 TOBTOPEHHUE IO TEME:
HEMETAJJIbI

[

66.

O06o001IeHNE ¥ TOBTOPEHHUE TI0 TEME:
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HEMCTAJIbI U UX COCAUMHCHUA

O06o01IeHN e ¥ TOBTOPEHHUE IO TEME:
67. I'eneTnyeckas CBsI3b OPraHUYECKUX U 1
HEOPraHUYECKUX BEIIECTB.

O06o00611eHue 1 MOBTOPEHHE 110 TeMe: XUMUs B
KM3HH YEJIOBEKA.

68.

OBUIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68 3 3

YUYEBHO-METOAUYECKOE OBECIHHEYHEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

» Xumus, 10 knace/ I'abpuensia O.C., OctpoymoB N.I'., CnagkoB C.A., AkuuonepHoe o01ecTBo «31aTenbcTBo
«IIpocsemenue»

HNUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
bu6mmoreka I{OK https://m.edsoo.ru
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