


HOACHUTEJBHAS 3AIIUCKA

[IporpamMma 1o XMMHU Ha ypOBHE cpenHero oOrmiero obOpa3oBaHus pa3zpaboTaHa Ha
ocHoBe DeznepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit
Oenepauun», TpeOOBaHMNM K pe3ylbTaTaM oOcBoeHHS deaepanbHOH 00pa3oBaTeNbHOM
nporpammel cpeanero obmero odpaszoBanus (POIT COO), npencraBieHHbIx B DenepaibHOM
rocynapcTBeHHOM oOpazoBatenbHoM cTanaapte COO, ¢ yuérom KoHuenuuu mpenopaBaHUs
y4eOHOTro mpenMera «XHMHsS» B 00pa3oBaTeNbHBIX opraHu3aiusx Poccuiickonr deneparum,
peanu3yonmx OCHOBHBIE 00pa30BaTeIbHbBIE IPOTPaMMbIl, I OCHOBHBIX MOJIOKeHUH «CTpaTeruu
pasButusa BocnutaHus B Poccuiickoit @enepanuu Ha nepuon 1o 2025 roga» (Pacnopsbxenue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pPa3pabOTKE NpPOTrpaMMbl IO XHMHHU, K OIPEAEICHUIO O0OIIei
CTpaTeruu 00y4eHusl, BOCIUTAHUS U Pa3BUTHS 00YYAIOIIUXCS CPEICTBAMU yueOHOTO MpeaMeTa
«Xumusa» ans 10-11 knaccoB Ha 6a30BOM ypOBHE COCTaBMJIM KOHLIETITYaJbHBIE IMOJIOKECHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH LEJIEH, COAEpKAHMS, PE3yJbTaTOB OOYy4YEHUS H
TpeOOBaHUI K YPOBHIO TIOJATOTOBKH BHIITYCKHHKOB.

Xumuyeckoe oOpa3oBaHHE, IMOJIydaeMO€ BBITYCKHHUKAaMU  00I1e00pa3oBaTebHOMN
OpraHM3aliy, SBJSETCS HEOThEMJIEMON dYacThio HUX 00pa3zoBaHHOCTH. OHO  CIIYXHT
3aBEPIIAIONIMM JTAIOM peau3alliil Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
[EHHOCTEW, NPUCYIIMX IIEIOCTHOW CHUCTEME XHMHYECKOTO O0pa3oBaHHA. OTH IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB MPHUPOJbI, (HOPMHUPOBAHMSI MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeloBeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAaHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U
PUPOJHON cpene. Peannsyercs xuMuyeckoe o0pa3oBaHie 00yJalONIMXCs Ha YPOBHE CPETHETO
o01mIero o0pa3oBaHMs CPEICTBAMH YU4E€OHOTO mpenMeTa «XUMHUs», COJEpKAHUE U TIOCTPOCHUE
KOTOPOTO OIpe/eleHbl B MpPOrpaMMe MO XUMHM C Y4ETOM CreUu(pUKd HAyKd XUMHH, €€
3HA4YEHHUs B TIO3HAHUM MTPUPOJIBI M B MATEPUAIbHON KU3HH OOIIECTBA, a TAK)KE C YUETOM OOIINX
1ee U MPUHIUIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHEr0 OOIIEro
oOpasoBanus B Poccuiickoit denepanun.

XUMHsI KaK 3JI€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPAET 0COOYIO POJIb B COBPEMEHHOM
LUBWIN3ALUHU, B CO3JJaHUH HOBOM 0a3bl MaTepHaabHON KyabTypbl. OHa BHOCUT CBOM BKIaJ B
(hopMHpOBaHHE PAIMIOHATIBHOIO HAYYHOTO MBIIIJIEHUS, B CO3/IaHUE IIEJIOCTHOTO MPE/ICTaBICHUS
00 OKpyXarolieM MUpPE Kak O €JUHCTBE IPUPOJIbI U YETIOBEKA, KOTOPOE POPMUPYETCSI B XUMUH
Ha OCHOBE IIOHMMAaHUs BELUIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MUpPa, OCO3HAHMSI B3aUMOCBSI3H
MEX]y CTPOCHHEM BEIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHUS.

TecHo B3auMopelcTBYs C JPYrMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTaja
HEOTHEMJIEMON YacThbl0 MHUPOBOW KYJIbTYphl, HEOOXOAMMBIM YCIOBHEM YCIIEIIHOTO TpyAa U
KHU3HHM KaX10ro wieHa oOmiectBa. CoBpeMeHHasi XMMHS Kak HayKa co3uiaTeNbHas, Kak HayKa
BBICOKMX TEXHOJIOTHI HampaBjeHa Ha pelieHHe TI00abHBIX MPOOJIeM YCTOWYMBOIO pa3BUTHS
YEJIOBEUECTBA — CHIPHEBOM, JHEPreTHUECKOM, MHUIIEBOM, IKOJOTHYECKON O€30MacHOCTH |
OXpaHbl 3/J0POBbSI.

B cootBercTBHM ¢ OOLIMMM LENSIMH U NPUHIMIIAMH CpeIHEro oOIIero oOpazoBaHMS
cogepkanue npeamera «Xumus» (10-11  xmaccel, ©6a30BbIi  YpOBEHb  HM3y4EeHHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpPHYIO MOJATOTOBKY OOydaromuxcs,
HE0OXOIMMYIO UM JUIsl BRIPAOOTKH MUPOBO33PEHYECKUX OPHUEHTHUPOB, YCIICITHOTO BKIOYEHHUS B
KHU3Hb COIIMYMa, MPOJOJDKEHHs 00pa3oBaHUs B Pa3IMYHBIX OO0JIACTSX, HE CBSA3aHHBIX
HEIOCPEACTBEHHO C XUMUEH.



CocTaBngomuMu TpeaMeTa «XUMHUS» SIBISIFOTCS 0a30Bble Kypchl — «OpraHudeckas
xumus» U «OOmass U HEOpraHuvecKas: XUMHsS», OCHOBHBIM KOMIIOHEHTOM COZICpKaHUS
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHWUW 1O HEOPraHWYECKON XUMHHU (C
BKJIFOYCHUEM 3HAHWN W3 OOIIeld XMMHUH) M OpraHuYeckor xuMuu. DopMHPOBAHHE ITaHHOU
CHUCTEMbI 3HAHMM TIPU U3YUYCHHUH MpeaMeTa 00ecleurnBaeT BOZMOXHOCTh PACCMOTPEHHUS BCETrO
MHOT000pa3usi BeIeCTB Ha OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa coaepkanust KypcoB — «Opranndeckast Xumusi» U «O011ast 1 HeopraHudeckas
XUMUsD» chopMUpOBaHaA B MPOTpaMMe IO XUMHUU Ha OCHOBE CHCTEMHOTO MOAXO0Ja K U3yYEHHUIO
yuyeOHOro marepuaia u OOyCIIOBICHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUH Ha
ONPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OPraHMYECKOW XHMMHHM BELIECTBA
paccMaTpUBAIOTCA HAa YPOBHE KJIACCMYECKOW TEOPUU CTPOCHHUSI OPraHUYECKUX COCIUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXUMHYECKHX W AJIEKTPOHHBIX MPEICTABICHUA O CTPOCHHUM BEIIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEHIECTBaX JAIOTCS B Pa3BUTUU — OT YTJIEBOJAOPOIOB JIO
CJIOKHBIX OHMOJIOTHYECKH aKTHBHBIX COCAMHCHHHA. B Kypce OopraHMYecKOW XWMHH MOJTYYaroT
pa3Butre chHOPMHUPOBAHHBIE HAa yYpOBHE OCHOBHOI'O OOIIEro oOpa30BaHUS IEPBOHAYAIBHBIE
MPEACTABICHUS O XUMHUYECKON CBSI3U, KJIaCCU(PUKAIMOHHBIX MMPU3HAKAX BEIICCTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUYECKOW PEAKIUH.

[Tox HOBBIM YTJIOM 3peHHsS B MpeameTe «XuMus» 0a30BOr0 ypoOBHS paccMaTpUBACTCA
W3YYCHHBIH Ha YpOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs TEOPETHUYECKU Marepuan |
(akToNOrMuecKre CBEICHUS O BEIIECTBAX U XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as 1 HeOpraHuYecKasi XUMHUs» 00YyUaIOIIUMCS PETOCTABIISIETCS BOZMOXHOCTh OCO3HATH
3HAQYEHHE TEPUOJUYECKOr0 3aKOHA C OOIIETEOPETUUYECKHX M METOAOJOTUYECKHUX TO3UIUH,
riy0)ke TOHATH HMCTOPUYECKOE M3MEHEHUE (PYHKIMI STOro 3akoHa — OT 00oOmaroieit 1o
OOBSCHSIIONIEH U MPOTHO3UPYIOIICH.

Enunas cucreMa 3HaHUN O BaKHEMIIUX BEUIECTBAX, UX COCTAaBE, CTPOECHUH, CBOMCTBAX U
MPUMEHEHUHU, a TaKXKE O XHMHYECKUX PEaKIUAX, MX CYIIHOCTH U 3aKOHOMEPHOCTSIX
MpoTeKaHus AonoiHsercs B Kypcax 10 m 11 knaccoB anemMeHTamMu COAEpKaHMS, UMEIOIMIMMHU
KYIbTYPOJIOTHYECKH W TPHUKIATHON XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT MOHUMAaHHIO
B3aUMOCBSI3M XHMHH C JPYrUMH HayKaMd, DPAaCcKpBIBAIOT €€ pojb B TI03HABATEIHLHOW |
MPAKTUYECKOU JIESITEIIBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHUS K TPOIECCY
TBOPUYECTBA B 00JIACTU TEOPHH U MPAKTHUECKUX MPUIOKEHUH XUMHUH, TOMOTAIOT BBIMTYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIIMBATh UH(OPMAIUIO U TIPUMEHSTH €€ ISl TOTOJIHEHHS 3HaHUM, PEIICHUS
MHTEJUIEKTYAIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEA0BATENbCKUX 3a/1a4. B 1enom coxepxkanue
y4eOHoro npeaMera «XUMHs JaHHOTO YPOBHS H3yYEHUsI OPUEHTHUPOBAHO Ha (HOPMUPOBAHHE Y
00y4aroIuXcsi MEPOBO33PEHUECKON OCHOBBI JIJISl TOHUMaHUsl (UI0COPCKUX UACH, TAaKUX KakK:
MaTepuaIbHOE €IMHCTBO HEOPTAHMYECKOTO U OPTaHUYECKOTO MHUPa, 00YCIOBICHHOCTh CBOMCTB
BEIIECTB HMX COCTAaBOM W CTPOCHHEM, TI03HABAEMOCTh TMPUPOJHBIX SBICHUN MyTEM
OKCIIEPUMEHTAa M PELICHUS MPOTUBOPEUYMI MEXKIy HOBBIMU (PaKTaMU U TEOPETUUECKUMU
MPEANOChUIKAMHU, OCO3HAHHWE POJIM XUMHUH B PEHICHHH JKOJOTHYECKUX MpOOIeM, a TaKkKe
npobsieM cOepeKeHUsI YHEPTETHUYECKUX PECYPCOB, CHIPhS, CO3/aHWS HOBBIX TEXHOJIOTHH W
MaTepHaoB.

B mnnane pemieHus 3amad BOCHUTAHHS, Pa3BUTHS W COIUAIM3AIMH OO0YyYarOIIUXCS
MPUHATBIE MPOTrPaMMOIl MO XUMHUHU MOJXOJbl K OINPEACICHUIO COJAEPKAHUS U TMOCTPOCHUS
peaMeTa MpeaycCMaTpuBalOT (OPMUPOBAHNE YHUBEPCAIBHBIX YU€OHBIX NEUCTBUMN, MMEIOIINX
0a30BOE 3HAYCHUE VISl PA3JIMYHBIX BHUJIOB JCSITCIBHOCTH: PEIICHHs MPoOJeM, IOUCKa, aHalln3a



u 00paboTku uH(OpMAIMK, HEOOXOIUMBIX Uil NPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCIIeIOBATENLCKOM IeITeTbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MIO3HAHWU XUMUHU.

B npaktuke npenogaBaHusi XUMUHU KaK Ha YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHusl, TaK
U Ha YypOBHE cpenHero oOmiero o0pa3oBaHus, IPU ONPEICICHUU COJEpP’KATEIbHON
XapaKTePUCTHKHU TIIeJIel HM3ydeHUsl MpeAMeTa HalpaBJICHUEM TEPBOCTCIICHHOW 3HAYMMOCTH
TPAIUIIMOHHO TMpHu3HAETCS (HOPMUPOBAHME OCHOB XUMHYECKOW HAayKH Kak o00JIacTH
COBPEMEHHOT'0 EeCTECTBO3HAHMSI, MPAKTUYECKON IEsITeNbHOCTH 4YeJOBeKa W Kak OJHOr0 u3
KOMIIOHEHTOB MHPOBOIl KyJbTyphl. C METOAUYECKOW TOYKM 3pEHHs TaKOW MOJIXOJ K
OTIpEICTICHUIO TeNIeH U3YUCHUS MTPEIMETA SBIISICTCS BIIOJTHE ONPABIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIaBHBIMU IEJIIMUA M3YyUEHUS MpeaMera «XUMHS» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCS:

e (opmupoBaHHE CHCTEMbl XHMHUYECKMX 3HAHUHW KaK BaKHEWIIEH COCTaBISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPa, B OCHOBE KOTOPOM JieXKaT KIIIOUEBbIC MOHATHUSA,
(yHIaMEHTAJIbHBIC 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE W
MOHMMAHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHUE C HCTOPUEH UX Pa3BUTHUS U CTAHOBJICHHS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/aX MMO3HAHUS BEIIECTB U
XUMHUYECKHUX peaKlnid, HEOOXOAUMBIX Ul MPUOOPETEHUSI YMEHUN OPHEHTHPOBATHCA B
MHUpE BEHIECTB U XUMHUYECKHX SIBICHUN, UMEIOIIUX MECTO B MPUPOAE, B MPAKTHIECKON
¥ TIOBCEIHCBHOM KHU3HHU,

® pa3BUTHEC YMCHHH U CHOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOJACHHEM H
OOBSICHEHHEM XHMHUYECKOTO O3KCIEPUMEHTA, COOJIFOJICHUEM TIPaBWJI O€30IacHOTO
oOparlieHus C BEIeCTBaMHU.

Hapsiny ¢ aTuM, copepxatenpHasi XapakTepUCTUKa [IeNiel U 3a7a4 U3y4eHus npeaMera B
MporpaMMe o XMMUHU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUHU C HOBBIMU MPUOPUTETAMU
B cHUCTeMe cpenHero obmiero oOpaszoBanus. CeromHs B TPENOJaBaHUM XWMHUH B OOJBIIEH
CTCTICHH OTMAETCS TPEANOUYTECHUE TPAKTUYSCKOW KOMIIOHEHTE COJACPKAHHUS OOYJICHHS,
OPUEHTHUPOBAHHOW Ha TMOATOTOBKY BBIYCKHHKA 00II€00pa30BaTENbHON OpraHH3aIui,
BIIQ/ICIOIIETO HEe HaOOpOM 3HAHW, a PYHKIIMOHATHHONW IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHHSAMH aKTHBHOTO TIOJYyYSHUS 3HAHWHA U MPUMECHECHHS UX B peaTbHOW JKU3HU IS PEIICHUS
MPAKTUYECKHX 3aJ1ad.

B cBs3u ¢ oTMM mpu M3ydeHHH TNpeaMeTa «XUMHUS» JOMUHHUPYIOIIEe 3HAuYeHUE
MpUOOPETAIOT TaKKe IENU U 3a7auH, KakK:

ajanrtanus OOYJaroIMXCS K  YCIOBHUSM JIMHAMHUYHO Pa3BHBAIOIICTOCS  MHpa,
(hOpMHpOBaHHE WHTEIUICKTYaJIbHO pPA3BUTON JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY NIPUHSTHUIO TPAMOTHBIX PEIIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUSIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

¢dbopMupoBaHUe Yy OOydaroUMXcs KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIETEHIIUH),
UMEIOIUX YHUBEPCATHHOE 3HAUCHUE JIJIS PA3IMYHBIX BUOB JISATSIBHOCTH: PEIICHHS PoOIeMm,
MOWCKa, aHajau3a M o0paboTku WH(MOPMALMK, HEOOXOAMMBIX [UIsi MPHOOPETEHHUs OIbITa
NeSTeIbHOCTH, KOTOpasi 3aHUMAeT BaXKHOE MECTO B MO3HAHMM XUMUH, a TaKXKe JJIS OIEHKHU C
MO3UITUH  SKOJIOTUYECKOW O€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB W XHUMHUYCCKUX
MIPOIIECCOB HAa OPTaHW3M YeJIOBEKa M MMPUPOIHYIO CPEIY;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEJUIEKTYAIBHBIX  TBOPYECKUX CIIOCOOHOCTEM
o0yJaromuxcsi: CIOCOOHOCTH CaMOCTOATEIBHO MPUOOpPETaTh HOBbIE 3HAHUS MO XHUMHHU B
COOTBETCTBUM  C  JKMU3HEHHBIMH  MNOTPEOHOCTSIMH,  HCIIOJIb30BATh  COBPEMEHHBIE



MH()OPMAIIMOHHBIE TEXHOJOTHH JUIS TIOMCKA M aHalu3a y4eOHOW M HAyYHO-TIOMYJISIPHOMN
nH(pOpMAIUY XUMHUYECKOTO COJIePKaHMS;

dbopMupoBaHHE U PAa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIUJICHUS, HAOIIOAATeIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO
HEOO0XOAMMBI, B YACTHOCTH, TP TUVIAHUPOBAHUH M MTPOBEACHUU XUMHUECKOTO HKCIICPUMEHTA;

BOCIIUTAaHHE Y OOYyYaromMXcs YOEXAEHHOCTH B TyMaHHUCTUYECKOM HalpaBICHHOCTH
XUMHHM, €€ BaXHOM polu B  peUIeHHMH TJI00albHBIX MpoOJeM  paluOHAIBLHOTO
MIPUPOIONOIB30BaHNUS, MOMOJIHEHHUSI DHEPIeTUYECKUX PECYpCOB U COXPAHEHHs] MPUPOJIHOTO
paBHOBECHSI, OCO3HAHHUS HEOOXOAMMOCTH OEpEKHOr0 OTHOLIEHHS K IMPUPOJE M CBOEMY
3JI0POBBIO, & TAKXKE MPHOOPETEHUS OMBITA UCIIOJIH30BAHMS TOTYYECHHBIX 3HAHUM IS IPUHATHS
IPaMOTHBIX PEIICHUN B CUTYaAIUsX, CBSI3aHHBIX C XUMHUUYECKUMH SIBJICHUSMHU.

B yuebGHOM mutane cpegHero o6miero oOpa3zoBaHus npeamer «Xumus» 6a30BOro ypoBHS
BXOJIUT B COCTaB NMpeIMEeTHOM o0sacTn «EcTecTBeHHO-HAYYHbIE TPEIMETHI».

OOmiee ynciI0 4acoB, OTBEAEHHBIX ISl M3yYCHUsI XUMUH, Ha 0a30BOM ypOBHE CpPEIHEr0
obmero obpa3oBanus, cocrabisger 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Heaemwo), B 11
kiacce — 34 vaca (1 4ac B Hezelo).



COJEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUHU

[Ipeamer opranmveckoil XMMUU: €€ BOZHHUKHOBEHHE, PA3BUTHE U 3HAYEHHE B MOJYUYECHUU HOBBL
BEILIECTB U MaTepHayioB. Teopusi CTpOCHUSI OpraHuyecKkux coequHeHuit A. M. BytiepoBa, €€ OCHOBHBI
nosioxkeHus. CTpykTypHble (POpMyIIbl OpraHnyeckux BemiecTs. ['oMonorus, nsomepus. XumMuueckas cBsi3
B OPraHUYECKUX COCAMHEHUSX — OMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBiaenne o KiacCH(UKAMK OpPraHWYECKUX BemecTB. HoMeHKnaTtypa OpraHMYecKH:
COoeMHEHUN (cUucTeMaruyeckas) W TPUBUAIbHBIC HA3BaHMS BaXHEMIINMX MPEICTaBUTENICH KIIaccol
OpPraHUYECKHUX BEILECTB.

DKcrepruMEeHTATbHBIE METOBI N3YUEHHS BEIIECTB U UX MPEBPAIICHUI: 03HAKOMIIEHHE C 00pa3iami
OpraHMYECKUX BEIIECTB U MaTepUajaMi Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPIraHUYECKUX BEIIECTR
HAOJIO/IEHUE M OMUCAHHE EMOHCTPAIIMOHHBIX OMbBITOB MO MPEBPANICHUIO OPTaHUYECKUX BELIECTB TP
HarpeBaHuu (IUiaBjieHue, OOyrJIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN PsiZl. MeTaH U 3TaH — MPOCTEHIITNE TPEICTABUTEI
aNKaHOB: (U3MYECKUE M XHMHUYECKUE CBOICTBa (pEakiMu 3aMEUIeHHs M TOPEHHUs), HaXOXKICHUE |
MPUPOJE, MOJYyUYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOCHHUE, TOMOJOTHYECKUM psiiA. OTWICH W MNPONWIEH — MPOCTEHIIN
MPEACTABUTEM  QJIKEHOB:  (U3MYECKMEe W XUMHUYECKHE CBOMCTBA (pEakIMu  THAPUPOBAHUS
raJIoreHUPOBAHMUS, THIPATAlIUH, OKUCIICHUS U TIOJIMMEPHU3allNH ), TOTYYeHUE U TIPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u MetunOyragueH-1,3: cTpoeHue, BaxKHEHIINEe XUMHUYECKHUE CBOMCTB
(peakuus nmonuMepusanum). [lomyuyenne CHHTETHYECKOTO KaydyKa U PE3UHBL.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUECKHH psii. ALETUIEH — HpOCTeHIIu]
MPEJCTaBUTENb aJKWHOB: COCTaB, CTpOeHHE, (U3MYECKHe U XHUMHYECKHE CBOWCTBA (peakiiul
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUHN, TOPEHUS ), TOJIyUeHUE U IPUMEHEHHE.

Apenbl. benszon: coctaB, cTpoeHHe, (UMUYECKHE ¢ XUMHUYECKHE CBOMCTBa (peakiiul
raJIOTEHUPOBAHUS M HUTPOBAHUS), IOJyYeHUE U IpUMEHEeHUe. 1o1yon: cocmas, cmpoenue, usuyecKkue i
Xumuyeckue CceoUCmea (peakyuu 2alo2eHUpo8aHus U HUMPOBAHUS), NONYYeHUe U NPUMEHEHUE
TokcnyHOCTH apeHOB. ['eHeTHYecKkasi CBSI3b MEXKY YIJIEBOJOPOJAMHU, MPUHAICKAUMMU K Pa3IUYHBIL
KJIaccaM.

[TpupoaHbIe HCTOYHUKH YTIIeBOAOPO0B. [IpupoHblii ra3 u nomnyTtHsle HedTsAHbIE ra3bl. HedTs 1 e
npoucxoxaeHue. CrocoOsl nepepadoTKi HEPTH: MEePEeroHka, KPeKUHT (TEPMUYECKHM, KaTaTUTUIECKH )
nuponu3. [IponykTel nepepaboTku HeDTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KameHHBII
YTOJIb ¥ TIPOJYKTHI €T0 IMepepadoTKH.

DKcrepuMeHTaIbHbIE METO/Ibl M3yYEHHS BEUIECTB U WX MPEBPAICHUI: O3HAKOMIIEHUE ¢ 00pa3LamI
MIacTMacc, KaydyyKoB M pe3uHbl, Koiekiuu «HedTs» u  «Yromp», MOIETUPOBAHUE MOJIEKY:
YIIEBOJIOPOAOB M TallOT€HOMPOU3BOAHBIX, MPOBEACHUE HPAKTHUYECKOW pPabOThl: MOMyYeHUE STHUIICHA 1
M3y4YEHHE €TI0 CBOMCTB.

Pacuérnrie 3amaun.

Boruricnenuss mo ypaBHEHHIO XHMHUYECKOW peakuuud (Macchl, 00bEMa, KOIUYECTBA HCXOTHOT
BEIIECTBA WJIM TPOJIYKTa PEAKIUU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBL
BEIIECTB UM MPOAYKTOB PEAKIIUHN).




Kucaopoacoaep:xamme oprannyeckue coeIMHeHNs

[IpenenpHBIE OJHOATOMHBIE CIHUPTHI. METaHON W ATAHOJ: CTPOCHHUE, (PU3MUYECKHE U XUMUYECKH
CBOWCTBAa (peakuMW C aKTUBHBIMH METajUlaMH, TaJOT€HOBOJOPOJAMH, TOPEHHUE), IPUMEHEHHE
Bopopoausie cBs3u MeXIy MoJIeKylaMu criupToB. JleiicTBre MeTaHoJIa ¥ 9TaHOJIa HA OPraHU3M YellOBeKa

MHoroaromMHbie CIUPTHL. DTUICHTIUKONb M TIULEPUH: CTPOCHUE, (PU3MUECKHE M XHUMHYECKU!
CBOMCTBA (B3aMMOJICHCTBHE CO INEIOYHBIMH METajUlaMH, KadeCTBEHHas peakiys Ha MHOTOATOMHBI
cniupThl). JleiicTBue HA opraHu3M uenoBeka. [I[pumMenenue rimiepruna u STUICHTITUKOJIS.

@DeHoJ: CTPOCHHE MOJIEKYNbl, (U3NYECKMEe M XUMHUYECKHe cBoWcTBAa. TOKCHMYHOCTH (peHouna
[Tpumenenue denona.

Anpreruapl U Kemowuvi. POpMaIbAETHI, aleTAIBICTUA: CTPOeHHE, (PU3NYeCKHe M XUMHYECKH
CBOWCTBA (pEaKIMU OKHCICHHUS U BOCCTAHOBJICHHUS, KAUECTBEHHBIEC PEAKIINH), TOTyYCHHUE U IPUMEHEHHE.

OaHOOCHOBHBIE Tpe/ieTbHbIe KapOOHOBBIE KUCIOTHl. MypaBbUHAS U YKCYCHAs! KUCJIOTBI: CTPOCHHE
dbuznyeckne U XMMHYECKHUE CBOWCTBA (CBOMCTBA, 0OIIME IS Kiacca KHUCIOT, peaklus 3TepuuKaium)
noigydeHne W npuMeHeHune. CTeapuHOBas W OJEHMHOBAS KHCIOTHl Kak MPEICTABUTEIH BBICIIN:
KapOOHOBBIX KUCIIOT. MBlIa KaK COJH BBICITNX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ACHCTBHE.

CrnosxxHble >QUpbl Kak MPOU3BOAHBbIE KApOOHOBBIX KHUCIOT. ['MApoNn3 ClIOXHBIX 3(upoB. JKups!
['unponus xxupos. [Ipumenenue xupos. buonornueckas poib KUPOB.

VYrneBoapl: coCTaB, KiacCU(UKAIMSA YIIEBOAOB (MOHO-, AM- WM TOJHcaxapuiabl). [roko3a
NPOCTEHIINKA MOHOCAxXapuJ: OCOOEHHOCTH CTPOCHUS MOJEKYIbl, (U3NYECKHE U XHUMHUYECKHE CBOMCTB:
(B3aumopericteue ¢ ruapokcuaom menu(Il), okuciaeHume ammuadHbIM pacTBopoM okcuma cepedpa(l)
BOCCTAHOBJICHHE, OpO’XCHHE TJIIOKO3blI), HAXOXKJIEHUE B MPUPOJE, MPUMEHEHHE, OUOIOTHYecKas pPOJIk
®otocuaTe3. PPyKTO3a KaK N30MEP TIFOKO3BI.

Kpaxman wu memmono3a Kak mnpuponHbie mnoiauMepbl. CTpoeHHe Kpaxmaia M HEJUTI0JIO3b
duznyeckue U XUMUUECKHE CBOMCTBA KpaxMaa (THAPOIU3, KaYeCTBEHHAS PEAKIUs C HOJOM).

DKCTepUMEHTAIbHBIE METO/IbI H3yYEHUS BEUIECTB U WX MPEBPAIICHUIA: TPOBEACHNE, HAOIIOICHHUE 1
ONMCaHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHWE CIHPTOB, Ka4eCTBEHHBIE PEAKIUH OIHOATOMHBL:
cnupToB (oKuciaeHue 3Tanona okcuaom Meau(ll)), MHOroaToMHBIX CIUPTOB (B3aMMOJEHCTBHE TIIMLEPUH.
¢ ruapokcugom wmeau(ll)), anpaerunmoB (oOKHUCIEHHE aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) 1
ruapokcugoM Mmeau(Il), B3ammopeicTBue Kpaxmana ¢ HOAOM), MPOBEACHHE MPAKTHYECKOH pPabOTHI
CBOMCTBA PaCTBOPA YKCYCHOM KHMCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEéMa, KOJIHMYECTBA HCXOIHOIY
BEIIECTBA WJIM MPOJIYKTa PEAKIMH IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJIHBL
BEIIECTB HJIU MPOYKTOB PEAKITUH).

A3oTCcoaepKame OpraHunIecKue COeTNHEHHMS.

AMUHOKHCIOTHI Kak aMQOTepHbIe OpraHu4YecKue coequHeHus. Du3ndecKkue u XUMHUYECKH
CBOICTBa aMUHOKHUCJIOT (HA IIpUMepe TTUIHA). bruonornueckoe 3HaueHne aMUHOKHUCIOT. [lenTuabr.

benkn xak mpUpOHBIC BBICOKOMOJICKYIISPHBIC COeAMHECHHs. [lepBHYHAs, BTOPUYHAS M TPETUIHA
CTPYKTypa OeNKOB. XUMUUYECKHE CBOMCTBA OCJIKOB: THAPOIN3, ACHATYpaIlvs, KaueCTBEHHBIC PEaKIuu H
OemnKu.

DKCTepUMEHTAIbHBIE METOJbI M3y4YEHHS BEIISCTB M UX MpPEBpallleHu: HAOIIOJEHUE U OMHCAHU!
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIMsl OCIKOB ITPH HarpEeBaHWH, IIBETHHIC PEAKIINN OCITKOB.

BbIcoKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE MTOHATHS XUMHH BHICOKOMOJIEKYIISIPHBIX COSAMHEHUN: MOHOMED, TOIUMED, CTPYKTYPHO!
3BEHO, CTENEHb IMOJIMMEPHU3AIU, CpeaHss MoJleKyisipHas wmacca. OCHOBHBIE METOJABI CHHTES:
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEPHU3AIIUs U MOJTUKOHICHCAIIHSL.

7



DKCcrepuMEHTaIbHBIE METO/Ibl M3yYEHUS BEUIECTB U WX MPEBPAIICHUI: O3HAKOMIIEHUE ¢ 00pa3iamI
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAY4yKOB.

MexnpeamMeTHbIE CBS3H.

Peannzanmsi MeXNpeaMETHBIX CBSA3€H NpU HM3YYEHUM oOpraHudeckod xumuu B 10 Kiacc
OCYIIIECTBIISIETCSl Yepe3 HCIOJb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUHA, TaK M TMOHSATHUI
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TOHSATHUS: SIBICHHWE, HAyYHBIA (aKT, THIOTE3a, 3aKOH, TCOPHS
aHaJIM3, CHHTE3, KiIacCu(HUKalus, [EepUOJUYHOCTh, HAOIIOJCHHE, U3MEpPEHHe, HSKCIEPHUMEHT
MOJICJINPOBAHUE.

®usnka: MaTepus, BSHEprus, Macca, aToM, 3JEKTPOH, MOJEKYJa, IHEPreTUUYECKUH YPOBEHE
BEIIECTBO, TEJO, O00BEM, arperarHoe COCTOSHUE BELIECTBA, (PU3NYECKUE BEIWYMHBI W EIUHUIBI M.
U3MEpPEHHUSL.

buonorus: knerka, opranusMm, ouocdepa, oOMeH BeliecTs B opraHnuizMe, GOTOCUHTE3, OUOIOrHYECKI
AKTHBHBIC BellecTBa (OeIKH, YIIIeBOIbI, )KUPBI, PEPMEHTHI).

['eorpadus: MuHEpalbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHomorusl: MNHILEBbIE MNPOIYKThI, OCHOBBI pAlMOHAIBHOILO MHUTAHHUS, MOIOIIME CPEACTBA
JIEKAPCTBEHHbIE U KOCMETUUYECKHE MpPEerapaThl, MaTepUabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH

11 KJIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHM

XUMHYECKUH 3JIeMEHT. ATOM. Slapo aToMa, M30TOIbl. DJIEKTPOHHAs 000J10YKa. DHEpPreTU4ecKH
YPOBHH, MTOyPOBHU. ATOMHBIE OpOUTANH, S-, P-, - 311eMeHThI. OCOOCHHOCTH PaCTIPECICHHS YICKTPOHO
10 OpOUTAIISIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpaLnsi aTOMOB.

Ilepnonnueckuil 3axkoH u Ilepunonnueckas cucrema xumuuyeckux snemeHToB JI. 1. MenpeneeBa
Cas3pb nepuoauueckoro 3akona u [lepuoaudeckoii cuctemsl xumudeckux nemenToB Jl. . Menneneena ¢
COBPEMEHHOI TEOpUEN CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKHUX DJIEMEHTO!
U 00pa3yeMbIX UMU MPOCTBIX U CIOXHBIX BEIIECTB IO TPYyNIaM U MepuoaaM. 3HauYeHHE MepUOJIUECKOT
3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XUMHUYECKasi CBsI3b. Buabl XuMu4eckol CBSI3U (KOBaJIEHTHAsl HEMOJIIpHA I
NOJIsIpHAsi, MOHHAs, MeTajuindyeckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOM XHMHMYECKOH CBS3I
(oOMeHHBIF M JOHOPHO-aKIENTOpHBINH). Bonopoanas cBsa3b. BaneHTHOCTb. DIEKTPOOTPUIIATEIBHOCTE
Crenens okucieHus. MIoHbI: KATHOHBI U AHUOHBI.

BemectBa MONEKyISPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA
THUIBI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEILIETKH.

[TonsiTve 0 AMCIEpCHBIX cUcTeMax. MICTUHHBIE U KOJIJIOUHBIE pacTBOPBI. MaccoBast 10J1s BEILIECTB:
B pacTBOpE.

Knaccudukanus Heopranuueckux coefauHeHuid. HomeHkiaTypa HEOPraHMYECKHX BELIECTE
I'eHeTnyeckas CBS3b HEOPraHMUYECKUX BEIIECTB, IPUHAUIEKAIINX K PA3INYHBIM KIIaCCaM.

Xumnueckas peaxius. Kinaccupukanus XMMUYECKHX peakiiii B HEOPraHWYECKOH U OPraHNUYEeCKO]
XUMHUHM. 3aKOH COXpaHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHUS U TMPEBPALEHUS DSHEPTUH TP
XUMHUYECKHUX PEAKIIMSIX.

CKOpOCTh peakliny, €€ 3aBUCUMOCTh OT PAa3JIMYHBIX (pakTopoB. OOpaTHMbIe peaKLuU. XHUMHUYECKO!
paBHOBecue. PaKTOPBI, BIUAIOIIME HA COCTOSIHUE XUMUYECKOro pasHoBecus. [Ipunnun Jle Ilatense.



OnekTponauTnueckas auccoruanus. CuiabHble U cialble MeKTpoauThl. Cpeaa BOAHBIX PacTBOPO!
BEILIECTB: KUCJas, HEUTpAJIbHAs, IIEIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCHepUMEHTAIbHBIE METOJbl M3YUEHHUs BEIIECTB M HUX IMpPEBpallleHUN: JIeMOHCTpaIus TaOJuI
«lepuognueckas cucrema xumuueckux osnemeHToB JI. WM. MenneneeBa», wu3ydeHuUe MoOJEIE!
KPUCTATMYECKUX PEMETOK, HAOMIOIEHUE W OMHCAHUE JEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIIBITO!
(pa3zno)keHue IEepoKCHIa BOJOpPOJAa B IPHUCYTCTBUM KaTalu3aropa, ONPEICIIEHHUE CpEeAbl PacTBOPO!
BEUIECTB C IIOMOIIbIO YHHUBEPCAIbHOI'O MHIUKATOpPA, PEAKIUHM HOHHOTO OOMEHa), NPOBEICHH
MPaKTHYECKON paboThl «BiusiHue pa3nuyHbix (pakTOPOB Ha CKOPOCTh XUMUYECKON PEaKIUN.

Pacuérnble 3anaum.

Pacuérbl 10 ypaBHEHMSM XUMUYECKUX PEAKLHM, B TOM YHCIE TEPMOXUMHUUECKUE PACUETHI, PACUETE
C UCIIOJIb30BAHUEM ITOHATHUS «MACCOBAasi JOJIs1 BEILIECTBA.

Heopranuueckasi xumusi

Hemeramnsl. Ilonoxenne HemeraioB B [lepuogudeckoil cucreMe XMMUYECKUX 3J1eMEHTOB [l. 1
MengeneeBa M 0OCOOEHHOCTH CTPOEHHsSI aromMoB. DU3MYECKHE CBONCTBA HEMETAIOB. AJUIOTPOIIK:
HEMETAJJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

XUMHYECKHE CBOMCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOreHOB, cephl, a3oTa, ¢ocdopa, yriepona
KPEMHHUSI) U UX COCTMHEHUU (OKCUJIOB, KUCIOPOCOIEPKAIINUX KUCIIOT, BOJOPOIHBIX COSAMHEHUN).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramibl. Ilonoxenne meramioB B Ilepuogmueckoil cucrtemMe XUMUYECKHUX 3ieMeHTOB J[. U
MenneneeBa. OCOOEHHOCTH CTPOCHHUS INEKTPOHHBIX 000JOYEK aTOMOB MeTaiioB. O0mue (u3nyecKu:
cBoicTBa MeTa/IoB. CIUIaBbl METAIIOB. DIEKTPOXUMUUECKHUH PSJT HATIPSHKEHUH METaJIOB.

XUMHUYECKUE CBOWCTBA BAXHEHIIMX METAUIOB (HATpPUM, KaJIWM, KalbI[Mi, MarHui, aTrOMUHUY
LIUHK, XPOM, K€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue crocoOb! moay4YeHus: MeTauioB. [IpruMeHeHre MeTamioB B OBITY U TEXHHKE.

DKCIEepUMEHTAIbHBIE METOJIBI W3Y4YEHHUs BEIIECTB WM HMX MPEBpAIICHUN: H3YUYCHHE KOJUICKIIU]
«MeTtaiel U CIUIaBBI», OOPA3IOB HEMETAJUIOB, PEIICHHE JKCIEPUMEHTAIBHBIX 3a]a4, HAOIIOJIEHUE ]
OMHCAaHNUE JEMOHCTPALMOHHBIX U JTA0OPATOPHBIX OMBITOB (B3aUMOJAEWCTBHE THJIPOKCHIA ATIOMHHHS
pacTBOpaMH KUCIOT U LIEN0YeH, KaYeCTBEHHBIE PeaKIIMK Ha KaTHOHBI METAJUIOB).

Pacuérnrie 3amaun.

Pacuérer maccel BemecTBa Ui 00bEMA Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCE WJII
00BEMY OJTHOTO M3 YYAaCTBYIOIIUX B PEAKIIMH BEIECTB, pacuéThl Macchl (00bEMa, KOJTMUECTBA BEIIECTBA
MPOAYKTOB PEAKIMHU, €CIIU OJHO U3 BELIECTB UMEET IIPUMECH.

XUMUA U KU3Hb

Posib xumun B o0ecrieueHnr SKOJIOTMUECKOM, SHEPreTUYeCKON U MUIIEeBOW 0€30IaCHOCTH, Pa3BUTHI
MeauIuHbL. [IoHATHE 0 HAyYHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOIMMX HAyYHBIX MPUHIUIAX MPOMBIIUIEHHOTO TOMYyYEHUS BaKHEHIIIM:
BEIECTB.

UenoBek B MHpPE BEHIECTB W  MaTE€pUANIOB: BaXXHEWIIHE CTPOUTEIbHBIE MAaTEpHUAIIb]
KOHCTPYKIIMOHHBIE ~ MaTepHalibl, KpacKH, CTEKJIO0, KepaMuKa, MaTepuaibl [JIsl  AJIECKTPOHHUKK
HaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpAIbHbIC yI0OpEHUS.

XuMHUS W 3J0pOBbE YEJIOBEKA: IMPaBHJIa HUCIOJIb30BAaHUS JIEKAPCTBEHHBIX IMPENapaToB, MPaBUIL
0€30MacHOTO UCIOJIH30BAHUS MTPENAPaTOB OBITOBOM XUMHUH B TIOBCETHEBHON YKU3HM.

MeXnpeIMETHBIE CBS3H.



Peanuzarust MeXIIpEeAMETHBIX CBSI3€H NP U3YYCHUH 00IIel 1 HeopraHudeckoi xumuu B 11 kimacc
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX IMOHSATUH, TaK U TOHSATHY
ABJIAIOINUXCA CUCTECMHBIMUA JJIA OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O HUKJIA.

OO61re ecTecCTBEHHO-HAaYyUHbIe IOHATHS: HAyYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPUsI, aHATIU3, CUHTE?
KJ1accU(pUKalus, IepUOAUYHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBaHNE, U3MEPEHUE, SIBJICHHUE.

®usnka: MaTepus, DHHEpPrus, Macca, aroM, OJJEKTPOH, IPOTOH, HEHUTPOH, MHOH, H30TOll
pazoaKTUBHOCTb, MOJIEKYJIA, SHEPIrETUUECKUN YPOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHU:
BelIecTBa, (GU3NUECKHE BETUUUHBI U €IUHUIIBI UX U3MEPEHUSs, CKOPOCTb.

buonorus: kinerka, opraHu3M, SKOCUCTeMa, Ouocdepa, Makpo- U MHUKPODJIEMEHTHI, BUTAMHUHBI
0OMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKash MPOMBIIIJICHHOCTh, METAIYpPTUs, TIPOU3BOJACTBO CTPOUTEIIbHBL
MaTepuasoB, CEIbCKOXO3SHUCTBEHHOE MPOM3BOACTBO, IMHUINEBAsi MPOMBIIUIEHHOCTh, (hapMalleBTUYECKA:!
MPOMBINIJICHHOCTb, IIPOU3BOACTBO KOCMCTHYCCKUX IIpe€mapaTroB, I[MPOU3BOACTBO KOHCTPYKIHWOHHBL
MaTCpHraJIOB, SJICKTPOHHAA MPOMBIIIJIICHHOCTD, HAHOTCXHOJIOT'H.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA ITPOI'PAMMELI 110 XMMHUKM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3ylibTaTaM OCBOCHHUsS OOYYaIOIUMUCS TPOTPaMh
cpenHero oOmiero o0pa3oBaHHs —(JTMYHOCTHBIM, METallpeIMETHBIM H  TNpeAMETHbIM). HaydHo
METOJMYECKOW OCHOBOW ISl pa3paOOTKU IUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHUS MPOTPAMM CpPEJIHETX
o0m1ero o6pa3oBaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBUU C CHCTEMHO-ACSATEIHLHOCTHBIM MOJXO0/IOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJIbTaTO!
OCBOCHMSI TpeaMeTa «XHUMHS» Ha YPOBHE CpeIHEro o01iero oOpa3oBaHUsS BBIICICHBI CIIEIYIOLIN
COCTaBJISIOLIHE:

OCO3HAaHHE OOYYAIOUIUMHCS POCCUHWCKOW TPaKTAHCKOM MIEHTUYHOCTH — TOTOBHOCTH
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJM4re MOTHUBAIIUU K 00YUCHHIO;

I[eJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JTMUYHOCTH HAa OCHOBE KITFOUEBBIX [[EHHOCTEI
U UCTOPUYECKUX TPAIUIIN 6a30BOM HAYKH XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh 00YYaroOIUXCsl PYKOBOJCTBOBATHCA B CBOCH JIEATEIIBHOCTH IIEHHOCTHO
CMBICJIOBBIMU YCTaHOBKAMH, MPUCYIIIUMH IIEJIOCTHON CHCTEME XUMHUECKOTO 00pa30BaHMS;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYIbTYpbl U CIIOCOOHOCTH CTaBUTh LEAH U CTPOUTI
JKU3HEHHBIE IJIaHbI.

JIugHOCTHBIE PE3YNbTaThl OCBOEHUS MpeaMeTa «XUMHUS» TOCTHTAIOTCS B €IUHCTBE y4EOHOM |
BOCITUTATEILHON JCSITEIPHOCTH B COOTBETCTBHU C TYMAaHHCTHUYECKHUMH, COIMOKYJIBTYPHBIMH, JTYXOBHO
HPABCTBEHHBIMU I[[EHHOCTSMU M HJ€ANaMU POCCUUCKOTO TPaXKIAHCKOTO OO0IIEeCTBa, MPHUHITHIMU |
oOmiecTBe HOpMaMu M TPaBUJIAMHU TOBEICHMS, CIOCOOCTBYIOIIMMH IpolleccaM CaMOIO3HAHHUS
CaMOPAa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUSI INYHOCTH O0YUYaAIOIIUXCS.

JIugHOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMETa «XHMHS» OTpaxaroT CHOPMUPOBAHHOCTH OIIBIT
MO3HABATENBHON U MPAKTUYECKOW AESITENbHOCTH OO0YYaroMIMXCs MO peain3alii MPUHITHIX B OOIIECTB:
LIEHHOCTEH, B TOM YHCJIE B YACTHU:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

OCO3HAHUA 00yUYaIOIIUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY |
MIPABOIIOPAIKY;

MPEJICTABICHUS O COIUATBHBIX HOPMAaX M MPaBUIaX MEKIUYHOCTHBIX OTHOIICHHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM NIEATETLHOCTH MPHU CO3/IaHUU YIECOHBIX MPOEKTOB, PEIICHHU]
y4eOHBIX M MIO3HABATEIBHBIX 3a/1a4, BHIMOTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apryMEHTHl IPYTHX TIpI
aHaJIM3€e Pa3TUYHBIX BUJIOB YUEOHOU e TENHHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYyYHOMY HACJICIUIO OTEUYECTBEHHONW XUMUH;

YBaXEHHUSI K MPOIIECCY TBOPYECTBA B 00JACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS XUMHH
OCO3HAHUS TOTO, YTO JOCTHKCHHSI HAyKH €CTh PEe3yNbTaT IJIUTENbHBIX HAOIIOACHWN, KPOMOTIUBBL
AKCIIEPUMEHTAJIbHBIX TIOMCKOB, MIOCTOSTHHOTO TPyAa YYEHBIX U MTPAKTHUKOB;

WHTEpEeCca W T03HABATEIbHBIX MOTHBOB B IMOJYYEHWHM W TOCJICAYIONMEM aHaIu3e HHGOPMAIIH
MEPEOBbIX JOCTUKEHUAX COBPEMEHHOM OT€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSL:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEACHMUS,
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CIIOCOOHOCTH OIIGHHWBATh CUTYallUH, CBA3aHHBIE C XHUMHUYECKUMHU SBICHUSMHU, U IPUHUMAT
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEJICHUE U MOCTYIIKH CBOUX TOBAapUILEH C MO3ULMI HPAaBCTBEHHBIX ]
IIPABOBBIX HOPM U OCO3HAHUE MOCEACTBUN ITHX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHWMAaHUS [ICHHOCTEH 37J0pOBOT0 M 06€30MacHOro o0pasa KU3HU, HEOOXOJMMOCTH OTBETCTBEHHOT
OTHOILEHHS K COOCTBEHHOMY (PH3UYECKOMY M IMICUXUYECKOMY 3/I0POBBIO;

coOnrofeHus mpaBmil 0€30MacHOr0 OOpaIEHHUs C BELIECTBAMHU B OBITY, MOBCEAHEBHON >KU3HU U |
TPYJOBOH AESITENbHOCTH;

INOHMMAHUS LIEHHOCTU IpaBWJI WHIUBUAYAIBHOIO M KOJUIEKTHBHOIO O€30M1aCHOTO MOBEICHUS |
CUTYaLUsX, YTPOKAIOLIUX 3/10POBbIO U XKU3HU JIIOJIEH;

OCO3HAHHUA TMOCJEICTBUNA U HENPUITUS BPEIHBIX MPUBBIUEK (YIOTPEOJICHUs alIKOT0JIsl, HAPKOTUKOR
KypeHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIbCKON NEATEIbHOCTH, OOIECTBEHH
MOJIE3HOM, TBOPUECKOH M IPYTHX BUIAX JCSATEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE YYacTHE B PEIICHUU MPAKTHYECKHX 3a/1a4 COLUATbHONU HAMIPABICHHOCTH (]
paMKax CBOEro Kjiacca, LIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY H3YUEHHIO MpOo(deccHil pa3IudHOro pojaa, B TOM YHCIE HAa OCHOB
MPUMEHEHHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYY, JTIOASIM TPyla U pe3yibTaTaM TPYAOBOH JAEITeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOpY HHAMBHUIYaJbHOM TpaeKTOpuM oOpa3oBaHUs, Oyaylei
npodeccud W peanu3alii  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB
CHOCOOHOCTEHM K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCITUTAHUSA:

HKOJIOTMYECKH 11€71€co00pa3HOro OTHOILIEHUS K MPUPOJE, KaK HCTOYHUKY CYIIIECTBOBAHHUS KU3HHU H:
3emie;

MOHMMAHUA TJO0AJIBHOTO XapakTepa OJKOJOTUYECKUX TMPOOIeM, BIHUSHHUS DKOHOMUYECKI:
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HAaHHA HEOOXOJUMOCTH UCIOJb30BAaHUS JOCTH)KEHUNW XHMHUU JJI DELIEHUs BOIPOCO!
PaLMOHATILHOTO MTPUPOI0IOIB30BaHUS;

AKTUBHOTO HEMpUATUS ACHCTBUM, MPUHOCAIINX BpEd OKPYXAloIlel MNpUPOIHON cpele, YMEHHU:
MPOTHO3UPOBATh HEOIATOMPUATHBIE SKOJIOTHYECKHE TMOCIEACTBUS MPEANPUHUMAEMBIX JCUCTBUM 1
MpeaoTBpaniaTh ux;

HaJIMYUSl Pa3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, 3KOJIOTUYECKON KYJIbTYpbI, ONbITA AESTEIbHOCTI
DKOJIOTMYECKON  HANpaBICHHOCTH, YMEHHUS  PYKOBOACTBOBATbCA HMMH B  TO3HABATEIHHOM
KOMMYHHUKATHBHOW U COIIMATILHOM MPAKTUKE, CIOCOOHOCTH ¥ YMEHUSI aKTUBHO MTPOTUBOCTOSTH UACOJIOTH]
xemodobuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHMS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYK!
¥ OOIIECTBEHHOH MPAKTUKH;

MOHUMAaHUA CTeIMPUKN XUMHUHU KaK HAyKd, OCO3HaHUs €€ poyin B (POPMHUPOBAHUH PAITMOHATHEHOT
HAyYHOTO MBIIUIEHHUS, CO3JaHUM IIEIOCTHOTO MpPEJCTaBICHUsI 00 OKpYXKarolleM MHpE KaK O €IUHCTB!
OPUPOABI U YENOBEKa, B MO3HAHWU MPUPOTHBIX 3aKOHOMEPHOCTEH M PEIIeHUU MPOOJIeM COXpaHEHHU:
MPUPOJHOTO PABHOBECHUS;

12



yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTM XUMHHM [UId COBPEMEHHOM LUMBWIM3ALMU: B €
TYMaHHCTUYECKON HANpaBIEHHOCTH M Ba)KHOW POJIM B CO3JaHWM HOBOHM 0a3bl MaTepHaIbHON KYJIbTYpH]
pelIeHNH TI00aNBHBIX MPOOJIEM YCTOMYMBOTO DPA3BUTHS YEIOBEUYECTBA — CHIPHEBOM, IHEPreTHUECKOV
IUILEBOM M 3KOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTUU MEIAMILMHBI, 00ECIIEYEHUN YCIOBUH YCHEIIHOT
TPYyZa ¥ SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJI0r0 4jieHa 00I1eCTBa;

€CTECTBEHHO-HAYyYHOI I'PAaMOTHOCTHU: NOHMMAHUS CYIIHOCTH METOJOB IO3HAHHUS, UCIOJIb3YEMBIX |
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJyyaeMble 3HAHUS Ui aHaliu3a U OOBSCHEHM:
SBJICHUHA OKPY)KAIOLIEro MHUpa M MPOUCXOASIIUX B HEM H3MEHEHMH, yMEHHUs JeiaTb OOOCHOBAaHHBI
3aKJIIOYEHUs HAa OCHOBE HAYYHbIX (DAKTOB M HMMEIOLIMXCS JAHHBIX C LEJIbIO MOIYYEHHUS JOCTOBEPHBL
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIO/Ib30BaTh XMMHWUYECKHUE 3HAHUS Ul pPELICHUS MpoOJeM |
pEAIbHBIX KU3HEHHBIX CUTYyalUsIX;

MHTEpEeca K NO3HAHUIO U UCCIIE0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTHU U CHOCOOHOCTH K HENPEpPHIBHOMY O00pa30BaHUIO U CaMOOOpa30BaHUIO, K AKTHBHOM
MIOJIyYEHUIO HOBBIX 3HAHUI M0 XUMHUU B COOTBETCTBUU C )KU3HEHHBIMH NTOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3JIMYHbIX cepax NpodhecCHOHATBHOM 1A TebHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertamnpenMeTHble pe3yiabTaThl OCBOSHHS Yy4eOHOTO mpenMmera «XHUMHUS» Ha YPOBHE CpPETHET
o01ero 06pa3oBaHus BKIIOYAIOT:

3HaYuMble A (OpMHpOBAHHS  MHPOBO33PEHHS  OOYYAIOMIMXCA  MEXKIUCIUIUTMHAPHBI
(MeXmnpenMeTHbIe) OOIeHayYHbIe TOHSATHS, OTPaKAIOIIME IEIOCTHOCTh HAYYHON KapTUHBI MHpa |
cnenn(rUKy METOI0B MO3HAHMUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPTUS
SIBJICHHE, TPOIECC, CUCTeMa, Hay4dHBIH (DaKT, NMPUHIHNI, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOpUS
UcclieloBaHKe, HaOII0IeHIe, U3MEpEeHHe, SKCIIEPUMEHT U JIpyTue);

yYHUBEpCaJbHblE YyueOHble JieficTBUS (TIO3HABaTeNbHbIE, KOMMYHUKATUBHBIEC, PpEryJsiTUBHbBIC)
oOecrieunBaromue GopMHUpoBaHWE (YHKIIMOHAIBHOW T'PaMOTHOCTH M COIHAIBHOW KOMIIETEHIIH]
00yJaromuxcs;

CHOCOOHOCTh 00YYAIOIMXCS UCIOIb30BATh OCBOSHHBIE MEKANCIUIUIMHAPHBIE, MUPOBO33PEHUYECKH!
3HaHUS M YHUBEpCAJIbHbIE YUeOHbIC IEHCTBHS B IO3HABATEILHOM U COI[MAIbHON MPaKTHKE.

MeranpenMeTHble  pe3yibTaThl  OTPAKAIOT  OBJAJCHHE  YHUBEPCAJIHHBIMH  YUEOHBIMI
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSAMM:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENILHO (DOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPEeNeNATh LENH JESTeIHHOCTH, 3aJaBasl MapamMeTpbl U KPUTEPHH WX JTOCTHIKCHHUS, COOTHOCHTI
pe3yJbTaThI AESITEIBHOCTH C IIOCTABICHHBIMH LIESAMU;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIACTATh XapaKTEPHbI
NPU3HAKA TIOHATUH M YCTaHABJIMBATh MX B3aWMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIIUE TOHSATHS JUT:
00BsICHEHUS OTJENbHBIX (DaKTOB U SIBJICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUH BEIIECTB U XUMHUUECKUX PEAKIINI;

yCTaHaBJIMBATh MPUUYUHHO-CIICCTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOHUTH JIOTHUECKUE pACCYXIEHUS (MHIYKTUBHBIC, ICIYKTHBHBIC, IO aHAJOTHH), BBISBIIATI
3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH BHIBOJBI 1
3aKIIIOYCHHUS;
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IPUMEHATh B NPOLECCE MO3HAHMS, MCIIOJIb3YEMbIE B XUMHM CHUMBOJINYECKHE (3HAKOBBIE) MOJIENH
IIpeoOpa3oBbIBaTh MOJIEIbHBIE IPEJICTABICHUS — XMMMUYECKUH 3HAK (CHMBOJ) 3JIEMEHTA, XMMHUECKA:
dopmyna, ypaBHEHHE XUMUYECKON PEaKIIMU — MPU PEIICHUH YYEOHBIX MO3HABATEIBHBIX U MPAKTHYECKU:
3ajja4, NPUMEHSTh Ha3BaHHBIE MOJENbHbIE INPEACTABICHUS AJIS BBIIBICHHUS XapaKTEPHBIX IMPHU3HAKO!
U3y4aeMbIX BELIECTB M XUMHUECKUX PEaKLUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

(GopMynupoBaTh LIE€IM W 33Ja4M UCCIEI0BaHMs, UCIOJIb30BaTh [IOCTABICHHBIE U CaMOCTOSATEIbH
c(OpMyYIMPOBAaHHBIE BONPOCHl B KaueCTBE HMHCTPYMEHTA IIO3HAHMS M OCHOBBI s (OPMHUPOBAHM:
TUIIOTE3bI 0 IPOBEPKE IPABUILHOCTH BBICKA3bIBAEMBIX CYXK/IECHUN;

BJIAQJIETh  HAaBbIKAMM  CaMOCTOSITEJIbHOTO  IUIAHUPOBAHUS U IPOBEACHHUS  yUYEHUUECKMU:
9KCIEPUMEHTOB, COBEPLICHCTBOBaTb YMEHMs HaOJOJaTh 3a XOAOM IPOLECCa, CaMOCTOSITEIbH
IPOTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTh 00OOIIEHUS U BBIBOJbl OTHOCUTEIBHO JOCTOBEPHOCTI
pe3yJIbTaToOB MCCIEA0BAaHNUS, COCTABIATH 0OOCHOBAHHBIN OTUET O POJIEIAHHOM padoTe;

IpUoOpeTaTh ONBIT YYEHHUYECKOM MCCIEA0BAaTENbCKOM U INPOEKTHOM JEATENbHOCTH, IMPOSIBIIATI
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOATEIbHOMY IIOMCKY METO/OB pEIICHUs MPaKTHUECKUX 3a/ad
IPUMEHEHUIO PA3JIMYHBIX METO/I0B MO3HAHMSL.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HMCTOYHHKAX HWHGpopManuy (HAY4IHO-TIONMYJISIpHAsl JIUTEpaTyp.
XMMHUYECKOI'O CO/IEP)KaHUs, CIpPaBOUHbIE 1OCOOMs, pecypchl MHTepHeTa), aHaIu3upoBaTh UH(OPMAIIHK
pasiMYHBIX BUAOB M (OPM IPEACTaBICHUS, KPUTHUYECKH OLICHHBAaTh €€ JIOCTOBEPHOCTH |
HEIPOTUBOPEUUBOCTB;

(GopMyIHpOBaThH 3aMpPOCHl U MPUMEHATH PAa3JIMYHbIE METOMBI MPU MOUCKE U 0TOOpe MH(pOpMAINY
HE00XO0IMMOM /715 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOr0 TUIIa;

npuoOpeTaTh  OMBIT  UCHOJB30BaHHUA  HMH(POPMAIIMOHHO-KOMMYHMKATHBHBIX  TEXHOJOTHH 1
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIBbHYIO (OpMY IpeacTaBiIeHus HHpopMalnuu (CXeMsl, TpapuKy
JarpaMMbl, TaOJIULbI, PUCYHKH U IpYTHE);

UCIIOJIb30BaTh HAy4yHBIH S3BIK B KauecTBE CpPEACTBa NMpH paboTe ¢ XMMUYECKOH uH(popmanuen
INPUMEHSTh MEXIpeIMeTHble ((u3nueckue M MaTeMaTH4YeCKHe) 3HaKh W CHUMBOJIBI, (OPMYIIB]
ab0peBuaTypbl, HOMEHKJIATYypYy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJITHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCYKJaeMOW TeMbl B XOJl€ JUAJIOTa W/WIU JUCKYCCHH
BBICKa3bIBaTh HJ€U, (OPMYJIHPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIHHO BBIMOJHEHUS MPEII0KEHHOL
3a]auu;

BBICTYNIaThb € IPE3CHTAlMEd pe3ylbTaTOB II03HABATEIbHOW JIE€ATEIBHOCTH, IIOJYYEHHBL
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU IPH BBINOJHEHUH XUMHUYECKOTO SKCIIEPHUMEHTa
MPAKTUYECKON pabOTHI MO UCCIIEOBAHUIO CBOMCTB M3Y4aeMbIX BELIECTB, pealIn3allii y4eOHOTO MPOEKTA I
(GopMynHpOBaTH BBHIBOJIBI IO pe3yJibTaTaM MPOBENEHHBIX UCCIEIOBAHUNA MMYTEM COTJIACOBAHUS MO3UIHH 1
xoJie 00Cy>KAeHUsI 1 0OMEeHa MHEHUSIMH.

OBiaieHHe YHUBEPCAJIBLHBIMHU Pery/siTUBHBIMU /1efiCTBUAMM:

CaMOCTOSITENIbHO TUIAaHUPOBATh U OCYLIECTBIIATH CBOIO IO3HABATEIbHYIO EATEIbHOCTD, ONpEAeIs:
e€ 1enu W 3aJaud, KOHTPOJHMPOBATh MU IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH IpeJIaraeMbli
QITOPUTM JICHCTBHM TpU BBHINOJHEHWU YYEOHBIX M HCCIIEAOBATENBCKUX 3a/a4, BBIOMpaTh Hamboie
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3¢ exTUBHBIA crOoco0 MX peHieHHs ¢ y4ETOM MOJIyYEeHHs HOBBIX 3HAHMM O BEIIECTBAX M XUMHUYECKM:
peakuusix;
OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XUMHUs OTPaXKaloT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN 0 XUMUUECKON COCTABJISAIONICH €CTECTBEHHO-HAYYHOM KapTHHE
MUpa, POJIA XUMHUU B TIO3HAHHUHU SIBJICHUN TPUPOJIBI, B (POPMUPOBAHUH MBIIUICHUS U KYJIbTYPhl JIMYHOCTH
e€ QyHKIMOHATBHONH TPAMOTHOCTH, HEOOXOMUMOW I PEIICHUS] MPAKTUYECKUX 3a/1a4 U IKOJIOTHUYECKI
000CHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3[I0POBBIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHCTEMOM XHWMHUYECKMX 3HAHHMH, KOTOpas BKJIIOYACT: OCHOBOIOJATAIONINE TOHSTH.
(XMMHYECKUI  DJIEMEHT, aToOM, DJJEKTpOHHas  000JouYKa aroMa, MOJIEKYJla, BAJICHTHOCTE
AJIEKTPOOTPHUIIATEIILHOCTh, XUMUYECKasi CBS3b, CTPYKTypHas ¢opmyina (pa3BépHyTas U COKpaniHHas)
MOJIb, MOJISIPHAs Macca, MOJISIPHBIM O00BEM, YrIepoIHbI CKejleT, (YHKIUOHANbHAS TpYIMa, pajuKal
U30MEpHUsI, U30MEPbI, TOMOJIIOTUYECKUIN P, TOMOJIOTH, YIIIEBOJOPOJIbI, KHCIOPOJI M a30TCOIAEPKAIIIH:
COCIMHEHUSI, MOHOMEp, TMOJMMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYIISIPHBIC COCAMHEHUS); TEOPHH |
3aKOHBI (TEOpUsi CTPOCHHUSI OpraHuveckux BemectB A. M. byTmiepoBa, 3aKOH COXpaHEHMsSI MAaCCE
BCIIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XWUMHH; MHUPOBO33PCHUYECKHE 3HAHHUS, JICHKAIIHUC
OCHOBE TIOHMMAaHUs NMPUIMHHOCTH M CUCTEMHOCTH XMMHYECKHUX SBJICHUH, (DaKTOJOTUUYECKHE CBEIACHUS (
CBOICTBax, COCTaBe, MOJYYCHHH W OE301aCHOM HCIOJIb30BAHUN BAKHEUITUX OPTaHHMYECKHUX BEIIECTB |
OBITY ¥ TIPAKTUYECKOM JCSITEIILHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBIABJISATH XapaKTepHbIE TNPU3HAKH TOHATHM, YCTaHABIMBATh U:
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLME TMIOHATHUS TPU ONHMCAHMM COCTAaBa, CTPOCHHUS |
MpEBPAICHUI OPraHMYECKUX COCTUHEHUN;

chOpMUPOBAHHOCTh YMEHUM HCIOJIB30BATh XWMUYECKYI0 CHMBOJIMKY JJii  COCTaBJICHU
MOJIEKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpamEHHON) (GOPMYT OPraHHMYECKHUX BEIIECTB |
YpaBHEHUN XHMMHYECKUX pEaKlUMid, HW3roTaBIMBaTh MOJEIM MOJEKYJI OpPraHMYECKUX BEIIECTB JIJI:
WJUTFOCTPALIMHM UX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAIJICKHOCTh U3YUCHHBIX OPTraHUYECKUX BEIIECT!
M0 MX COCTaBY U CTPOCHHIO K OMPENEIEHHOMY KJIACCY/TPYIIe COSAMHEHHH (YTIIEBOJOPOABI, KUCIOPOS 1
a30TCO/ACpKAIINE COCAMHEHUS, BBICOKOMOJICKYJISIPHBIE COEAUHEHHUs), JaBaTb UM Ha3BaHUS  II
cucreMatnueckoi HoMeHknarype (IUPAC), a Takke NpuUBOAUTH TPUBUAIBHBIE HA3BAHUS OTICIIbHBL
OPTraHWYECKUX BEIIECTB (PTWJICH, TMPOMWICH, aleTWICH, OTWICHIJINKOIb, TIUIEPUH, (QeHOr
dbopmanbieTu, aneTanbJerua, MypaBbUHAs KHCIOTA, YKCYCHas KHCJIOTa, OJIEMHOBas KHCIIOTa
CTeapuHOBAs KUCIIOTA, TITI0K03a, GPYKTO3a, KpaxMal, [eJUTI0N03a, TIHIIUH);

c(OpPMUPOBAHHOCTh YMEHHUSI ONPEAETATh BUIbI XUMUYECKOU CBSI3U B OPTaHUYECKUX COCTUHCHHSL
(omuHapHBIE U KpaTHbBIE);

c(hOpMUPOBAHHOCTh YMEHHS TIPUMEHSTH MOJIOKEHUS TEOPUH CTPOSHUS OPTaHMUYECKUX BEIIECTB A
M. BbytnepoBa njsi oOBSICHEHHS 3aBHCHUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHHS; 3aKOl
COXpaHEHHUs MacChl BELIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEpH30BaTh COCTaB, CTPOCHHE, (U3UYECKHE M XUMHYECKH
CBOMCTBA TUMUYHBIX MPEJACTABUTEICH Pa3IMYHBIX KJIACCOB OPraHUYECKHUX BEIICCTB (METaH, 3TaH, dTHJICH
MPOMWIICH, aleTwieH, OyramueH-1,3, merunOyraaueH-1,3, OEH307, METAHON, 3TAHOI, STHJICHTJIMKOJE
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ALepuH, (eHoJ, alueTalbJeru]l, MypaBbUHas M YKCyCHas KHUCJIOTHI, TJIOKO3a, KpaxMmal, IeJIIH0JI033
aMUHOYKCYCHasi KHCIIOTa), WJUIIOCTPUPOBATh T'E€HETUYECKYI0 CBSI3b MEXKJIY HHUMH YpPaBHEHHSIMI
COOTBETCTBYIOIIUX XUMUYCCKUX PEAKIIUH C HUCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb HCTOUYHUKHU YIJIEBOJOPOJHOIO ChIPhS (HE(PTE
IPUPOJAHBIN Tra3, yroib), CIOCOOBI HUX TMepepadOTKM W MPAKTUYECKOE MPUMEHEHHE MPOIYKTO!
nepepadoTKy;

c(OPMHUPOBAHHOCTh YMEHUW MPOBOAMTH BBIYHCICHHUS TO XHUMHYECKUM YpPaBHCHUSM (MaccChl
00béMa, KOJIMYECTBAa MCXOJHOTO BEIIECTBA WU IMPOAYKTa PEaKlUU MO H3BECTHBIM Macce, O00BEMY
KOJIMYECTBY OJIHOTO M3 UCXOIHBIX BEIIECTB MU MIPOIYKTOB PEAKIUN);

c(OPMUPOBAHHOCTh YMEHUH BIAJIETh CHCTEMOH 3HAHUH 00 OCHOBHBIX METO/JAaX HAYYHOIY
MO3HAHMS, WCIONB3yeMbIX B XHMHUU TIPH HM3yYCHUHW BEIIECTB M XUMHUYCCKHX SIBIICHUN (HAOIIOJCHHUE
U3MEpEHHe, OSKCIIEPUMEHT, MOJEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE XUMUYECKHE 3HAHHUS I
NPUHATUSA PEIIEHHWA B KOHKPETHBIX JKM3HEHHBIX CHUTYalMsX, CBA3aHHBIX C BEIIECTBAMU M W
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUU COOJIIO/IaTh TpaBUja TOJB30BAaHUS XMMHUYECKOM TMOCYION |
71ab0paToOpHBIM 000pPYAOBaHHMEM, a TaKXKe MpaBHia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBITIOJHATh XUMHUYECKUN SKCIIEPUMEHT (IIPEBPAIICHIL
OpraHMYECKUX BELIECTB IIPU HarpeBaHUM, MOJYyYEHUE ATHJIEHA U U3YyYEHHE €r0 CBOMCTB, KAUECTBEHHBDI!
peaKuu OpraHu4YecKuX BEIIeCTB, JACHATypalus OCENKOB MPH HArpeBaHUU, LIBETHHIC PEAKIUU OEIKOB) !
COOTBETCTBUU C MpaBUJIAMH TEXHHKH OE30MAaCHOCTH MPHU OOpPAILIEHUH C BEIIECTBAMHU M JIAOOPATOPHBIN
000py/I0BaHUEM, IPEACTABISATh PE3YyIbTaThl XMMHUYECKOTO AKCIEPUMEHTa B (JOpME 3alUCU YpaBHEHUI
COOTBETCTBYIOIIMX PEAKINI 1 (OPMYJIUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIHTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUHN KPUTUUECKU aHAIU3UPOBATH XUMUYECKYIO HH(POPMAIIHIO, TOTYIaeMYK
U3 pa3HbIX UICTOYHHUKOB (Cpe/icTBa MaccoBoi nHGopMaluu, IHTepHET U Apyrux);

c(hOpMUPOBAHHOCTh YMEHHUH COOJIIOATh MpaBUJia SKOJOTUUECKH I€JIECO00Pa3HOTO TMOBEICHUS
OBITY W TPYIOBOM NEATETHLHOCTH B IIENIAX COXPAHEHHS CBOETO 3/JI0POBBSI M OKPYKAIOMICH MPUPOJIHO]
cpenbl, OCO3HaBaTh OMNACHOCTb BO3JACHCTBUS HA KUBbIE OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKU:
BelecTB, MOHMMas cwmbicn mokazatens [IJIK, mosicHITh Ha mpuMepax CHOcOObl YMEHbBIICHUS |
MPEIOTBPALCHHS UX BPEIHOTO BO3/AECUCTBUS HA OPTaHU3M UYEJIOBEKa;

JUIsT 00YYarONIUXCsl ¢ OTPAHUYCHHBIMA BO3MOKHOCTSIMH 3/I0POBBSI: YMEHUE MPUMEHSTH 3HAHUS Of
OCHOBHBIX JOCTYIHBIX METO/aX MMO3HAHUS BEIIECTB U XUMHUECKHUX SIBICHUII;

JUTSI CTIETIBIX U CIAa0OBHUAAIIUX O0YJAIOIIMXCS: YMEHHE UCIIOIb30BaTh PElbe(HO-TOUCUHYIO CHCTEM
o0o3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyiL.

11 KUIIACC

[IpeameTHBIC pE3yIbTaThI OCBOEHUS Kypca «O01as 1 HeopraHudecKasi XUMHUs OTPaXKatoT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XUMHUYECKOH COCTABIISIIONIEH €CTeCTBEHHO-HAYYHO!
KapTUHBI MUPA, POJU XUMHUU B TIO3HAHUH SIBJICHUN TIPUPOABI, B (POPMUPOBAHUU MBILIUICHUS U KYJIbTYPE
JUYHOCTH, €€ (PYHKIMOHAIBHON T'PaMOTHOCTH, HEOOXOIMMOW Ui pElIeHUS MPAKTUYSCKUX 3aaad 1
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

BJIAJICHUE CUCTEMOW XHWMHWYECKMX 3HAHHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJATAIOIIME TMOHSTH:
(XMMHYECKHUI 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIA, MOJIE
MOJIIPHBIA 00BEM, BAJIEHTHOCTH, JJIEKTPOOTPHIIATEILHOCTh, CTENICHh OKHUCICHHS, XUMHUYECKas CBS3:
(koBaJleHTHAs, NOHHAs, METAIMYECKas, BOJOPOAHAs), KPUCTAJUIMYECKash pPElI€TKa, TUIbl XUMHUYECKU:
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peaklMii, pacTBOp, HJIEKTPOJUTHI, HEDJIEKTPOJIMTHI, 3IEKTPOJUTUYECKAS JUCCOLMALMS, OKHCIUTEIE
BOCCTAaHOBUTEIb, CKOPOCTh XMMUYECKON PEAKIMU, XUMUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHU:
ANEKTPOJIUTUYECKON Huccouranuu, nepuoandecknii 3akon [[. 1. MenaeneeBa, 3aK0H COXpaHEHUsI MaCCE
BEIIECTB, 3aKOH COXPAaHEHUS U MPEBpAIICHUS SHEPTrUU MPHU XUMHYECKHX PEaKIHUAX), 3aKOHOMEPHOCTH
CUMBOJIMYECKUH A3bIK XUMUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKALUE B OCHOBE IOHUMAaHHUS IPUYUHHOCT]
U CUCTEMHOCTH XMMHUYECKUX SBICHHH, (PaKTOJOTMUYECKHE CBEJICHUS O CBOWCTBAX, COCTABE, MOIYYCHUH 1
0€30IIaCHOM  HUCIIOJIb30BAaHUM BAKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTHYECKO]
JIEeATEIbHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTEpHbIE TNPU3HAKH MOHSATHM, yCTaHAaBIUBATh M
B3alMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUS IIPU ONMCAHUM HEOPraHMYECKUX BEUIECTB U M
IIPEBPAILCHU;

c(OpMHUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY [JISi COCTaBJICHUS (HOpMY:
BEIIIECTB M YPaBHEHUI XMMHUYECKHX peakluil, cucreMaTnueckyto HomeHknatypy (IUPAC) u TpuBnanbHel
Ha3BaHUs OTJEJIbHBIX HEOPraHMYECKUX BEIIECTB (yrapHbld Tra3, YIJIEKUCHbIA ra3, aMMMaK, ramiéHa:
U3BECTb, HETalIEHAs! U3BECTh, IUTHEBAsA COJA, IUPUT U APYTHUE);

c(OpPMHUPOBAHHOCTh yMEHUW ONpPENENSITh BAJIEHTHOCTb M CTENEHb OKHUCICHHUS XUMHUYECKI:
9JIEMEHTOB B COCIMHEHHSIX PAa3JIMYHOTO COCTaBa, BUJ XHUMHUYECKOW CBA3M (KOBaJCHTHAsl, HMOHHAS
MeTaJIJINYECKasi, BOJAOPOHAs) B COCAUHEHUSX, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEILECTB:
(aTomMHasi, MOJIEKYJsIpHas, MOHHAs, MeETa/NIMYecKas), XapakTep Cpelbl B BOJHBIX pPaCTBOPA:
HEOPraHWYECKUX COCAMHEHUI;

c(OpMHUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAJJICKHOCTh HEOPTaHUYECKUX BEIIECTB MO U
COCTaBy K OIpENeNEHHOMY KJacCy/Tpymie COeIUHEHHUH (IIPOCThIE BEUIECTBA — METAJUIBI U HEMETAJLIbl
OKCHJIbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE THPOKCHU/IBI, COIIH);

c(OpPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMbICT Nepuoaumdeckoro 3akoHa J{. M. Menneneesa 1
JIEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIbHYIO Y IPOTHOCTUYECKYIO (DYHKIIMH;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DSJEKTPOHHOE CTPOCHHE aTOMOB XHUMHUYECKHU:
sanemeHToB 1-4 mepuonoB Ilepumoamueckoil cucteMbl xuMuuyeckux syeMeHToB J[. M. Menneneena
UCIIOJNB3YS TOHATHS «S-, P-, 0-3JEKTPOHHBIC OpOHTANN», «IHEPIeTHYECKHE YPOBHHY», OOBSICHSIT
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMHUYECKHUX DJIEMEHTOB U UX COSAMHEHUH 110 IIEPUOJIaM U TPYIIIan
Ilepnonnueckoi cucTeMbl XMMUYECKUX 351eMeHTOB 1. 1. Menneneesa;

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOLIME XHUMUYECKHUE CBOWCTB:
HEOPraHMYECKUX BEILIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKAATH CYIIECTBOBAHWE TE€HETHYECKON CBS3I
MEXy HEOPTraHWYECKMMHU BELIECTBAMM C IIOMOILIBIO YPAaBHEHHMH COOTBETCTBYIOLIMX XHUMHYECKMU:
peaKkImii;

c(OpMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMHUECKHUE PEAKIINH MO PA3IUYHBIM MTPU3HAKAN
(uMcy M COCTaBy pEarupyrolux BEIIECTB, TEIIoBOMY 3(deKTy peakiuu, H3MEHEHUIO CTeleHel
OKHCIICHHSI 3JIEMEHTOB, 0OpPAaTUMOCTH PEAKIINH, YIaCTHIO KaTajau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUH COCTaBISTh YPaBHEHUS pPEaKIUil pa3IUYHbIX THUIOB, IOJHbBIE |
COKpalIEHHbIE YpaBHEHUs peaklUuidl MOHHOTO OOMEHa, YUYMTBHIBAsi YCIIOBHUS, MPHU KOTOPBIX 3TH peaKLHI
UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHH NPOBOJUTH pPEAKLUHU, MOATBEPXKIAIONIME KAaueCTBEHHBIN cocrTal
pa3IMyYHbIX HEOPraHMYECKUX BEIIECTB, pAclO3HaBaTh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOLIUE
BOJIHBIX PacTBOpax HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIHI
MOCPECTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii;
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C(OPMHUPOBAHHOCTE YMEHHH OOBSCHATh 3aBUCHUMOCTb CKOPOCTHM XUMMUYECKOW peakuuu o
pa3NuYHBIX (HAKTOPOB; XapaKTep CMEIIECHUS XUMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIIIHET(
BozaeiicTBus (npuHuun Jle Illarense);

c(OPMHPOBAHHOCTE YMEHHMH XapaKTepu3oBaTb XMMHYECKHE IPOLECCHI, JIEKAIIUE B OCHOBI
IPOMBIIIJICHHOT'O ITOJIyY€HHUs] CEPHOM KUCIIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTh IPEACTABIECHUH Of
OOIIMX HAyYHBIX MPUHLIUIAX U SKOJIOTUYECKUX MPOOIIeMax XUMUYECKOTO MPOU3BOCTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOJAUTH BBIUUCIICHUS C UCTIOIH30BAHUEM TIOHSATHS «MACCOBasi IO
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B MPH XMMHUYECKHX PEaKIUsIX, MACChl BEIECTBA WIII
00bEMa ra30B MO0 M3BECTHOMY KOJHMYECTBY BEIIECTBA, MAacce WM O00bEMY OJHOIO M3 Y4aCTBYIOLIUX ]
peaKkIMK BEIIECTB, TEIUIOBOTO A(PQeKTa peaklud Ha OCHOBE 3aKOHOB COXPAaHEHHMS MAacChl BEIIECTE
IIPEBPALIEHMS U COXPAHEHMS SHEPTUN;

c(OPMHPOBAHHOCTh YMEHMH COOJMIOAATh IpaBUa IOJb30BAHUA XUMMUYECKOW IOCYHOH I
7a0opaTOpHBIM OOOPYJOBaHUEM, a TaKKe IpaBWia OOpAILIEHHUsS C BEIIECTBAMU B COOTBETCTBUH
WHCTPYKIHUSMHU TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJIHATH XUMHUECKUNA 3KCIEPUMEHT (Pa3sIoKEeHHU:
IIEPOKCHJIA BOJOPOAA B IPUCYTCTBUU KaTalu3aTopa, OIPEIEICHUE CPEllbl PACTBOPOB BEIIECTB € IOMOLIBK
YHHUBEPCAJIBHOIO HHAMKATOpPA, BIMSHUE DPA3JIMYHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKON pPEaKIUK
peakuMu HMOHHOro OOMEHa, KAayeCTBEHHbIE peaklUuu Ha cyinbdar-, kapOOHAT- U XJOPUA-aHUOHBI, H
KaTHOH aMMOHMSI, PELICHHE AKCIEPUMEHTAJIbHBIX 3ajady 1o temam «Metamibs» u «Hemeramias») 1
COOTBETCTBUM C IPAaBUJIAMU TEXHUKU O€30MACHOCTH NpU OOpAIIEHUHU C BEIIECTBAMH U J1a0OpPaTOPHBIN
000pyI0BaHUEM, TPEICTABIATh PE3YIbTaThl XMMUYECKOIO IKCIEpUMEHTa B (hopMe 3almucH ypaBHEHWI
COOTBETCTBYIOIUX peaKkUi U (OPMYJIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTH YMEHUI KPUTHUECKH aHATM3UPOBATH XUMUIECKYIO HH(OPMAITHIO, ITOTy4aeMYyK
U3 Pa3HBIX UICTOUHUKOB (CPEJCTBA MACCOBOM KOMMYHUKAIMK, IHTEpHET U IpyTuX);

c(OPMHPOBAHHOCTh YMEHUH COOMIO/IATh MpaBUiIa SKOJOTHYECKU LIEIeCO00pa3HOro MOBEACHUS |
OBITY W TPYIOBOM NEATETHLHOCTH B IIENAX COXPAHEHHS CBOETO 3/JI0POBBSI M OKPYKAIOMICH MPUPOJIHO]
Cpelibl, OCO3HaBaTh ONACHOCTb BO3/IEHCTBUS Ha KHUBbIE OPraHU3MBbI OINpPENEIEHHBIX BEIIECTB, TOHUMA:
cmbicit okaszarens [1/IK, noscHATs Ha npuMepax crnocoObl YMEHbIICHUS U IPEAOTBPALLCHUS UX BPEIHOT
BO3/ICICTBUS HA OPraHU3M YEJIOBEKa;

JUIsl OOy4aroUMXcs C OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS: YMEHHUE MPUMEHSTh 3HAHUS Of
OCHOBHBIX JIOCTYIIHBIX METOJIaX MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHUIA;

JUIS CIIETIBIX M CA00BUAALINX O0yUarOIUXCs: YMEHHUE UCTIONIb30BaTh PEIbe(PHO-TOUEUHYIO CUCTEM
0003HaueHUH JL. bpaiinsa JUIst 3aIuCcH XUMHYECKUX bopmyn
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyectBo yacoB
HaumeHoBaHue pa3/iesioB U TeM
Ne i/ Konrpouabsneie | IIpakTuuyeckue
HPOTPANMEL Beero padoTshI padoTsbI
[Tpeamer oprannydeckoit xumuu. Teopus
1.1 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Htoro no pazneny
2.1 [IpenenpHbIE YIriIeBOIOPO/IbI — AJIKAHBI
59 HenpenenbHble yriaeBogOPObl: alIKEHBI, 6 1
QJIKaTUCHBI, AJIKUHBI
2.3 ApoMaTH4ecKue yriieBoA0POIbI 2
54 [TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
3.1 Cnuptsl. @enon 3
39 Anpbneruasl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYriaeBoasl 3 1
Hroro no pazneny 13
4.1 AMUHBI. AMUHOKHUCIIOTHL. benkn
Hroro no pasaeny
5.1 [Inactmaccel. Kayuyku. Bonokna

19




Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34

20




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBO 4acoB

Ne /i Konrtpoabnsie | Ilpakruueckue
NPOrpaMMsbl Bcero
padoThI padoThI
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. . Menaeneena
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro mo pazueny 13
2.1 Mertanisl
2.2 Hemerannsl 1
53 CBs3b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Hroro no pazneny 17
3.1 XUMHUS U )KU3Hb 4
HWroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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10 KJIACC

IHOYPOYHOE IINTAHUPOBAHHUE

KoaunuecTBO 4acoB

Ne Hara
Tema ypoka Kontpoabubie  IIpakTnueckue
n/n Bceero U3YYEeHUS
padoThI padoThI
[IpenMeTt oprannyeckoil XuMuu, e€
1 1
BO3HMKHOBCHHUE, PA3BUTHE U 3HAYCHHE 04.09.2024
Teopus cTpoeHHs OpraHUYECKUX
2 coenuHenuii A. M. bytiiepoBa, €€ 0OCHOBHBIE 1
! YHIEP 11.09.2024
MOJIOKEHUS
[IpencraBnenue o knaccuduxanuu
OpraHnueckux BemecTs. HomeHkaTypa
3 1
(cucremaTuyeckasi) U TpPUBHAIHHBIC 18.09.2024
HA3BaHUS OPTaHUYCCKHUX BEIICCTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKHH Pl 25.09.2024
5 Meran u 3TaH — OpocTeunIme 1
MIPEICTABUTENH AJIKAHOB 02.10.2024
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOWCTBA 1
R 09.10.2024
OTWIIEH U IPONMIIEH — MPOCTEMIINE
7 1
MPEICTABUTENH AJIKEHOB 16.10.2024
[Ipaktuueckas padora Ne 1. «Ilomyuenue
8 . 1 1
ATUJIEHA U U3YyYEHHUE €r0 CBOMCTBY 06.11.2024
9 Ankanuensl. byranuen-1,3 u 1
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MetunoyraaueH-1,3. Ilonyyenue
CUHTETHUYECKOT0 KayuyKa U pe3HHbI

13.11.2024

AJIKMHBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

10 TOMOJIOTHYECKHH psijl. AlleTUIeH —
) GBI PAA: A1 20.11.2024
MPOCTEHIINN TPEICTABUTEIb ATKUHOB
1 Bbruncnenus no ypaBHEHUIO XUMHUECKON
peakiuu 27.11.2024
12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh
apeHoB 04.12.2024
I'eneTnueckas CBS3b YIriIeBOJAOPOIOB,
13
MPUHAJISKANTUX K PA3IMYHBIM KJlaccaM 11.12.2024
[IpupoHbIE HICTOYHUKH YIJIEBOIOPOIOB:
14 MPUPOIHBIN I'a3 U NOIIYTHEIC HS(PTIHEIC ra3ml,
pupo myT b 18.12.2024
HEe(Th U MPOIYKTHI € TiepepaboTKn
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
15 MIPUPOIHBIN T'a3 U MOIIYTHEIC HE(DTIHEIC Ira3kl,
ppox myT b 25.12.2024
He(Th U MPOAYKTHI &€ mepepaboTKu
16 KontponbHas padoTa mo pazaeny
«YTneBoaopoab» 15.01.2025
[TpenenbHBIE OTHOATOMHBIE CTUPTHI:
17
METaHOJ U 3TaHo. BogopoaHas cBs3b 22.01.2025
18 MHOTroaTOMHBIE€ CITUPTHI: ITUICHTIUKOb U
TUIEPUH 29.01.2025
®DeHo: CTPOCHHE MONIEKYIIBI, PU3NYECKUE U
19 .
XUMHYECKHE CBOMCTBA, IPUMEHEHHE 05.02.2025
20 Anpaeruapl: opMaIbAETUI U alleTAIbICTH/I.
Aneron 12.02.2025
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OI[HOOCHOBHLIG MpEaACIbHBIC Kap6OHOBBIC

21
KHCJIOTBI: MypaBbUHAsI M YKCYCHAas 19.02.2025
[Tpaktrueckas padora Ne 2. «CBoiicTBa
22 .
pacTBOpa YKCYCHOM KHCIIOTBD) 26.02.2025
CreapuHOBas ¥ OJICMHOBASI KUCIIOTHI, KaK
23
MPEICTABUTENH BBICIIUX KAPOOHOBBIX KHUCIIOT 05.03.2025
MBpLja Kak COJIM BBICHIMX KapOOHOBBIX
24 .
KHCJIOT, KX MOIOIIee ASHCTBHE 12.03.2025
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE
25 KapOOHOBBIX KUCIIOT. [ MAPOITU3 CIOKHBIX
P P 19.03.2025
3¢upoB
26 Kupsl: runponus, mpuMeHeHue,
Ouosiornueckasi pojb >KHPOB 26.03.2025
VYrieBoibl: cocTaB, KiacCUpUKAITHSI.
27 Baxkneimme npencTaBUTEIN: TIFOKO034,
Pt 09.04.2025
¢bpykrTo3a, caxaposa
08 Kpaxmait u 11e/m1r0103a Kak mpupoIHbIe
MOJIUMEPBI 16.04.2025
KontponbHas padoTa mo pazaerny
29 «Kucnopoacoaep:xaiiue opraHn4ecKue
POACOACPRALLIE OP 23.04.2025
COCTUHEHUS
30 AMUHBI: METHJIAMUH U aHWJIHNH
30.04.2025
AMUHOKHUCIOTH KaK aM(pOTepHbIE
31 OpraHUYECKUE COEIUHEHUS, UX
P 5 07.05.2025
Ounonoruveckoe 3HadeHue. [lenTumbt
benku kak mpupoHbIe
32
BBICOKOMOJICKYJISIPHBIC COSUHEHUS 14.05.2025

24




OCHOBHBIC TTIOHATHS XUMHHU

33 1
BBICOKOMOJICKYJISIPHBIX COSAMHEHUIN 14.05.2025
OCHOBHBIC METOJIBI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUI. 1 91.05.2025
[TnacTmaccel, KaydyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34

25




11 KJIACC

n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IIpakTnyeckue
padoTsbI

Jara
U3ydeHusl

XUMHUYECKHUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

03.09.2024

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS AaTOMOB

10.09.2024

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCTMHEHHH 110
rpyImiaM v nepuojam. 3HaueHue
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumMudeckux ayemenToB .. Meneneena B
Pa3BUTUU HAyKU

17.09.2024

Crtpoenue BemiecTBa. XUMHUYECKast CBS3b, €€
BUBI, MEXaHU3MBbI o6pa303aH1/1;1 KOB&J’ICHTHOﬁ
cBs3u. BonopoaHnas cBsi3b

24.09.2024

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenennb okucieHusa. Bentectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

01.10.2024

Ilonstue o AUCTICPCHBIX CUCTCMAX. HctunHBIC
" KOJUJIOUJHBIC paCTBOPHI. MaccoBas 10i1s
BCIIICCTBA B paCTBOPC

08.10.2024

26




Krnaccudukanus u HoMeHKIaTypa
HEOpPraHUYECKUX coequHeHui. ['eneTnueckas
CBSI3b HEOPraHUYECKHX BEIIECTB, Pa3IMYHBIX
KJIaCCOB

15.10.2024

Knaccugukanus XuMH4ecKux peakluuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU TIPH
XUMHUYECKHUX PEAKLUIX

22.10.2024

Ckopoctb peakiuu. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

05.11.2024

10

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOH peaKum»

12.11.2024

11

DnekTponuTuyeckas auccoruanus. [Tonstue o
BOAOpOIHOM ToKazarese (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHMUECKUX BEIIECTB

19.11.2024

12

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
[TonsiTre 006 31eKTpoIN3€e paciiiaBoB U
pacTBOpPOB coOJIEr

26.11.2024

13

KontponbHas paboTa mo pazaery
«Teopernueckne OCHOBBI XUMHUU»

03.12.2024

14

Mertaiuel, ux nosioxkenue B [lepuognyeckoii
CUCTEME XUMHUYECKUX d1eMeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOme Gpu3ndecKkue cBONCTBa
METaJIJIOB

10.12.2024

27




15

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaMpsHKEHUH METalIOB

17.12.2024

16

XHUMHYeCKHEe CBOMCTBA Ba)KHEHUIIINX METAJIJIOB
(HaTpWiA, KM, KaJIbIIWA, MarHUH,
ATFOMUHHNA) U UX COCTUHEHUN

24.12.2024

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

14.01.2025

18

XUMHUUYeCcKre CBOMCTBA IIUHKA, JKeJie3a U UX
COE€IUHEHUN

21.01.2025

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertamnen»"

28.01.2025

20

Hewmeraisl, ux nonoxxenue B Ilepuoanyeckon
CUCTEME XUMHUYECKUX 31eMeHTOB /1. 1.
MenieneeBa 1 0COOEHHOCTU CTPOEHUS AaTOMOB

04.02.2025

21

®u3NYECKNEe CBOMCTBA HEMETAIIIOB.
AJoTponus HEeMETaJUIOB (Ha pUMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

11.02.2025

22

XHUMUYECKUE CBOKMCTBA I'aJION€HOB, CEPHI U UX
COeTMHEHUN

18.02.2025

23

XuMHuueckue CBOMCTBa a3oTa, Gpochopa u ux
COeTUHEHUN

25.02.2025

24

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHUN

04.03.2025

25

[IprMmeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COeTUHEHUN

11.03.2025

26

O0001IeHYE ¥ cUCcTEMAaTH3aluUs 3HAHUI 1O
TteMe «Hemertamiely. Berauciaenus mo

18.03.2025

28




YpaBHEHUSIM XUMUYECKHUX PEaKIHil U
TEPMOXUMHUYECKHE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 1
?KcnepI/IMeHT”anLHHX 3aJa4 [0 TeMe 95 03.2025
Hemeramnsr"»
KonTponbnas pabora no temam «MeTtauib» U
28 H /B 7 1
«Hemeramnsiy/Becepoccuiickas mpoBepodYHast 08.04.2025
pabora
Heopraamueckne u OpraHuYeCKre KUCITOTBI.
29 1
Heopranuueckue u oprannueckiue OCHOBAHUS 15.04.2025
AMpoTepHBIC HEOpraHUYECKHE U
opraHuyeckue coequHeHus. [ eHeTnueckas
30 1
CBSI3b HEOPTAaHWYECKUX U OPTAaHUUYECKUX 22.04.2025
BEIICCTB
Ponp xumMun B 00ecieueHIU SKOJIOTHUYECKOM,
31 i i 1
SHEPTeTHUECKOHN U MUIIEBON 0€30MacHOCTH, 90.04.2025
Pa3BUTHUU MEAUIIMHBI
IIpencraBnenus o0 oOIMMX HAYYHBIX
32 1
an/IHulv/Inax MPOMBIIIIEHHOTO TIOTy4YeHUS 06.05.2025
BOKHEHIIINX BEIIECTB
33 4 1
€JIOBEK B MUPE BEIIECTB U MAaTEPUAIOB 13.05.2025
34 X 1
HUMHUS U 37I0POBBE YEIOBEKA 90.05.2025
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34

29
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» Xumus, 11 knacce/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., Jlyaun B.B.; ox
penaxkuueit Jlynuna B.B., O61iecTBo ¢ orpaHuueHHON OTBETCTBEHHOCTHIO «/ JPODA»;

AxuunonepHoe obmiectBo «M3narenscTBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

POl
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