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IHHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1Mo XMMHUHM Ha YpOBHE cpenHero oomiero oOpasoBaHusi pa3paboraHa Ha ocHoBe dDexepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanum», TpeOOBaHUHN K pe3yabTaTamMm
ocBoeHUs1 (enepanbHOl 00pa3oBaTeNbHON MporpaMMmbl cpeaHero obmero ooOpaszoBanus (DPOIT COO),
npecraBieHHbIX B DefepaibHOM rocynapcTBeHHOM oOpa3oBarensHoM ctangapre COO, ¢ yuérom Konnenmuu
npenojaBaHus yuyeObHoro npeamera «Xumus» B oOpa3oBaTellbHbIX opranuzauusax Poccuiickoit ®denepanum,
pealM3yIoNMX OCHOBHBbIE 00pa30BaTENIbHBIE MPOrpaMMBbl, U OCHOBHBIX MOJOXXKeHUN «CTpaTeruu pa3BUTHS
Bocriutanusi B Poccuiickoit ®enepanuu Ha mepuoxa ao 2025 roma» (Pacnopsokenne IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPE/IMETA «XUMMUSD»

OCHOBY TIOJIXOJIOB K Pa3pabOTKe MPOrpaMMbl IO XUMHUH, K ONPEACTICHUIO O0IIel CTpaTeruu o0ydeHus,
BOCIIUTAHMS U PAa3BUTHA OOYUYAIOMIMXCS CpeicTBaMH ydeOHOro mpeamera «Xumus» ains 10—-11 kmaccoB Ha
0a30BOM ypOBHE cOCTaBUIM KoHUentyaiabHble nosnoxeHus G@I'OC COO o B3aMMOOOYCIIOBIEHHOCTH Iieneil,
COoZIep>KaHus, pe3yJbTaToB 00y4eHUsl U TPeOOBAHUI K YPOBHIO IOATOTOBKHU BBIITYCKHHUKOB.

Xumuyeckoe 00pa3oBaHue, [10JIy4aeMO€ BhIITYCKHUKaMH 00111€00pa30BaTeIbHON OpraHU3aliy, SBIIIETCS
HEOTHhEMJIEMOM YacThl0 HUX 00pa3oBaHHOCTH. OHO CIY)KMT 3aBepUIAlOIIMM JTalloM peaju3aluu Ha
COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUYEBBIX LIEHHOCTEH, MPUCYIIUX LIETOCTHON CUCTEME XMMUYECKOTO
0o0pa3zoBaHMsl. DTU IIEHHOCTU KacaroTcs MO3HAHUS 3aKOHOB IIPUPO/IbI, POPMUPOBAHUS MUPOBO33pEHMSI U 00IIeH
KYJIbTYpPbl YEJIOBEKA, a TAK)KE 3KOJOTMYECKH OOOCHOBAHHOI'O OTHOLIEHHSI K CBOEMY 3/I0POBBIO M IPUPOJHOU
cpene. Peanmusyercss xumudeckoe oOpa3zoBaHHE OOy4aroIIMXCS Ha YPOBHE cpenHero olmiero oOpa3oBaHUs
cpeAcTBaMHU y4eOHOro mpeamera «XHUMUs», COJEpKaHUe U MOCTPOCHHE KOTOPOIo OIpelesieHbl B IIPOrpaMme
10 XMUMHUH € Y4ETOM CieUU(DUKH HAYKH XUMHHU, €€ 3HaAUCHHs B MIO3HAHUM IPUPOABI U B MAaTEpUAIbHON KU3HU
o0miecTBa, a TaKke ¢ y4€ToM OOIIMX IeJed W MPUHIHUIOB, XaPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero oomero oopa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPAeT 0COOYIO pOJib B COBPEMEHHOW IIUBUIIN3AINY, B
CO3JIaHMM HOBOW 0a3bl MaTepualbHOW KylbTypbhl. OHa BHOCUT CBOHM BKJIaJ B (JOPMHMPOBAHUE PALMOHAIBHOTO
HAay4yHOTO MBIIUIEHHS, B CO3JaHME IIEJIOCTHOTO IpPEACTaBICHUS 00 OKpYKalolleM MHpE KaK O €IMHCTBE
MPUPOABI U 4YelloBeKa, KoTopoe (opMUpYyeTcs B XMMHMM Ha OCHOBE MOHMMAaHMs BEIIECTBEHHOI'O COCTaBa
OKPY’KaIOILIEr0 MHMPa, OCO3HAHMS B3aUMOCBSI3H MEXIY CTPOEHHUEM BEUIECTB, MX CBOWCTBAMU M BO3MOYKHBIMH
00J1aCTSAMH TPUMEHEHHUS.

TecHO B3aMMOAEWMCTBYS C JIPYIrMMH €CTECTBEHHBIMH HayKaMH, XHUMHS CTajda HEOThEMJIEMOW 4YacThIO
MHUPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOTO TpPyJa M JKU3HM KaXKJIOTro 4jieHa oOIIecTBa.
CoBpeMeHHas XUMMs KaKk HayKa CO3HMJaTelbHasl, KaK HayKa BBICOKMX TEXHOJOTMHI HAaIlpaBJcHA Ha pEIICHHE
r7100aNbHBIX TPOOJEeM YCTOMYMBOTO pa3BUTHs YEIOBEUECTBA — CHIPHEBOM, JHEPreTMYECKOH, MHIIEBOH,
9KOJIOTMUYECKOI 0€3011aCHOCTH U OXPAaHBbI 3710POBbSL.

B cootBercTBMM ¢ OOHMIMMH TEMSIMH M TPUHIMIIAMH CPEIHEro o0Iero oOpa3oBaHUsI CONEpKaHUE
npeamera «Xumus» (10—11 kiaccbl, 6a30BbIl ypOBEHb W3YU€HHs) OPUEHTHPOBAHO NPEUMYIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO MOJTOTOBKY OOYyYarollUXcs, HEOOXOIUMYI0O UM JJs BBIPAOOTKM MHPOBO33PEHUYECKHX
OpPUEHTHPOB, YCHEIIHOTO BKJIIOYEHHS B KU3Hb COLIMYMa, MIPOJOJIKEHHS] 00pa30BaHus B Pa3IMYHBIX 00JIaCTsX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBisromuMu npeaMeTa « XUMHUs» SBISIOTCS 0a30BbIe Kypehl — «Oprannyeckast Xumusi» 1 «O0mias u
HEOpPraHNYecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIep>KaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAYKH:
CUCTeMa 3HAaHUM MO0 HEOPraHWYECKOM XMMMHU (C BKJIIOYEHHMEM 3HAaHUN W3 OOIIed XWMHH) U OpraHH4ecKOon
xumun. dopmupoBaHHe AAHHON CUCTEMBbl 3HAHUM TpU HM3YyYEHUHM MpeaMmeTa oOecrnedyrBaeT BO3MOKHOCTD
paccMOTpEeHHsI BCEro MHOT000pasus BEIIECTB Ha OCHOBE OOILIMX MOHSATHI, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas ¥ HeopraHudeckas XUMH»
copMHpOBaHa B IPOrpaMMe 10 XUMHH Ha OCHOBE CHCTEMHOI'0 MOAX0/1a K U3yUYEHHIO yUeOHOro MaTepuaia u
00yCIIOBJIEHa MCTOPUYECKH OOOCHOBAaHHBIM PA3BUTHUEM 3HAHUN HA ONpPENENEHHBIX TEOPETHUECKUX YPOBHSX.



Tak, B Kypce OpraHMuecKOid XMMHHU BEUIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCHYECKON TEOPUH CTPOCHHUS
OpPraHMYECKUX COCAMHECHUW, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX TMPEACTABICHUN O
cTpoeHuHu BemiecTB. CBeeHns 00 U3ydaeMbIX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTUH — OT YIIIEBOJOPOIOB 0
CJIIOKHBIX OHOJIOTMYECKH AaKTUBHBIX COCIMHEHHMH. B Kypce oOpraHnyeckod XUMHUU TOJIYYarOT pPa3BHTHE
chOpMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OOIIEro oOpa3oBaHWs IEPBOHAYAIBHBIC TIPEJCTABICHUS O
XUMHYECKON CBSI3U, KIACCU(DMKAIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBONCTB BEIIECTB OT UX
CTPOCHHUS, 0 XUMHUYECKOUN peaKIIuu.

ITog HOBBIM yTJIOM 3peHHUs B mpeameTe «XuMHs» 0a30BOr0 YPOBHS paccMaTpHUBAETCS M3YYCHHBIM Ha
YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs TEOPETUUYECKHM Marepuand U (aKTOJOTUYECKHE CBEICHUS O
BEIIECTBAX M XUMHUYECKOW peakiuu. Tak, B YacTHOCTH, B Kypce «OOmas W HeopraHuyecKas XUMUS)
OoOydaromuMcsi  TPEJOCTABISETCSI  BO3MOXHOCTh  OCO3HAaTh 3HAYCHHE TMEPUOAMYECKOTO 3aKOHa C
OOIIETEOPETUYECKNX U METOIOJOTHUECKHX IMO3MIINKI, TIyO)Ke IMOHSATh HCTOPHYECKOE HM3MEHEHHE (YHKIUH
ATOTO 3aKOHA — OT 0000IIaroIIel 10 OOBSICHSIONMIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHM O BaXKHEHIIMX BEUIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U MPUMEHEHUH, a
TaK)Ke 0 XUMUYECKHX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHM JOMOIHSAETCS B Kypcax 10 u
11 xjaccoB sneMeHTaMHu COAEpXKaHHs, WMEIOIUMHU KyJIbTYpOJIOTHYECKUN M MPHUKIAIHON Xapakrep. OTH
3HAHHUSA CHOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3M XHMMHUHU C JIPYTMMH HayKaMH, PacKpblBalOT €€ poJib B
MMO3HABATEIFHON M TIPAKTUYECKON JIeATEITFHOCTH YEIIOBEKA, CIIOCOOCTBYIOT BOCITUTAHHIO YBAKEHUS K IPOLIECCY
TBOpPUECTBA B OOJACTH TEOPHUH W MPAKTUYCCKUX NPHIOKECHUH XUMHH, IIOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOJIeMaX, CBSI3aHHBIX C XUMHEH, KPUTHUECKH
OCMBICIIMBAaTh MHGOPMAIMI0O U TMPUMEHATh €€ IS TMOMOJHEHHS 3HAHWM, pPEelIeHHs] WHTEIICKTYaJbHBIX H
AKCIIEPUMEHTAIBHBIX HCCIEAOBATEIbCKUX 3aJad. B 1emom copepxkaHue ydeOHOro mpeamera «XuMUs
JTAHHOTO YPOBHS HM3y4Y€HHUS OPUEHTHUPOBAHO HA (HOPMHUPOBAHME Y OOYUAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI
JUTsl TOHUMaHUS GUI0CO(MCKUX UICH, TAKMX KaK: MaTEPHAIIBHOE €IMHCTBO HEOPTAaHUYECKOTO U OPTraHUYECKOTO
MHUpa, 00YCIOBIEHHOCTh CBOWCTB BEIIECTB UX COCTAaBOM M CTPOEHHUEM, MO3HABAEMOCTH MPUPOIHBIX SBICHHIA
myTéM OKCIEpUMEHTa U PEIICHUs MPOTUBOPEUUH MEXKIy HOBBIMH (akTaMH U  TEOPETHUYCCKUMHU
MPENNOChUIKAMU, OCO3HAHUE POJIM XMMHHU B PEIIEHNUHN YKOJIOTUYECKUX MPOoOsIeM, a Takxke MpodiemM cOepekeHus
HHEPTETHUYECKUX PECYPCOB, CHIPbhSI, CO3JaHMs HOBBIX TEXHOJIOTHI U MaTepUATIOB.

B nnane pemenus 3aa4 BOCIUTAHUS, PA3BUTHS U COLIMATU3AIMU O0YUYAIOIIUXCS PUHATHIC TPOTpaMMOit
M0 XMMHH TTOJXOBI K ONPEIACTICHUIO COACPKAHMS U TTIOCTPOCHHUS TIPEMETA TPEIyCMaTPHBAIOT (DOPMHUPOBAHHE
VHUBEPCATBHBIX Y4YEOHBIX JIEHCTBUH, MMEIOMUX 0a30BOC 3HAYCHUE I PA3THYHBIX BUJOB JIEATEIHHOCTH:
pelieHus mpoOieM, Moucka, aHaiau3a U o0padoTKu MH(POpPMAIUN, HEOOXOAUMBIX ISl MPUOOPETEHUS OMBITA
MPAKTUYECKON U HCCIEI0BATENbCKOM e TENbHOCTH, 3aHUMAIOIIIEH BaXKHOE MECTO B TIO3HAHUH XUMUH.

HEJIN U3YUYEHUSA YYEBHOI'O IPEIMETA «XUMUS»

B mpakTuke mpenonaBaHus XMMUU KaK Ha YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHUs, TaK M Ha YPOBHE
cpenHero o0Imero o0pa3oBaHUsA, TPU OMPENEICHUU COJEPKATEIbHOW XapaKTePUCTUKHU IeJied HW3Y4CHHS
mpeaMeTa HalpaBICHHEM NEPBOCTENICHHONW 3HAYMMOCTH TPAIUIMOHHO TMPHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JeSTEIbHOCTH YeJIOBeKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MUPOBOU KyJIbTYpbl. C METOAUYECKON TOYKH 3PEHUS TAKOW MOAXOJ K OMPEICIICHUIO
LeJied U3y4eHus peIMeTa SIBJIIETCS BIIOJHE OMPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pPEHHS TJIABHBIMU LENSIMU M3yUeHUs IpeameTa «XuMus» Ha 0a30BOM ypOBHE
(10 —11 xn.) sByISIFOTCS:

— ¢opMuUpOBaHHE CHUCTEMBl XMMHUYECKUX 3HAHUN KaK BaKHEHWIEH COCTABIAIOIIEH €CTECTBEHHO-HAYYHOMN
KapTUHBI MHpa, B OCHOBE KOTOPOH JIEKAT KIFOYEBBIC TOHSTHS, (YHIAMEHTAIbHBIC 3aKOHBI M TEOPUHU
XUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE ¥ TOHMMAaHHE CYIIHOCTH JIOCTYMHBIX 0O0OOIICHMI
MHPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMIICHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBIICHUS,

— (dopmMupoBaHHE U PA3BUTHE TMPEACTABICHHN O HAYYHBIX METOJaX IMO3HAHHUS BEIIECTB M XUMHUYECKUX
peakuuid, HeOOXOAUMBIX JUISI MPUOOPETCHUS YMEHH OPUEHTHUPOBATHCS B MHUPE BEIIECTB U XMUMHUYECKUX
SIBJIEHUM, UMEIOIINX MECTO B IIPUPOJIE, B IPAKTUUYECKOM U IMOBCEAHEBHOW KU3HU;



— Ppa3BUTHEC YMEHHUH W CIOCOOOB JIEATEIBHOCTH, CBA3AHHBIX C HAOIIOACHHEM M OOBSICHCHHEM XHMHYECKOTO
AKCTIEPUMEHTA, COOJTFOICHIEM TIPABUIT 0€30ITaCHOT0 0OpaIeHHs C BEIECTBAMH.

Hapsiny ¢ aTuMm, conepskaTenbHas XapaKTepUCTHKA 1eIei U 3a1a4 U3y4eHHs MpeaMeTa B MporpaMme o
XUMHUHU YTO'-IHCHa nu CKOppGKTHpOBaHa B COOTBCTCTBHUHU C HOBBIMU HpI/IOpI/ITeTaMI/I B CUCTEMC CpeI[HeI‘O O6H_ICI‘O
obpaszoBanus. CerofHs B NPENOJaBaHUA XUMHUHU B OOJIbIICH CTEICHH OTAAETCS MPEANOYTCHHE MPAKTHYCCKOM
KOMITOHEHTE COZepKaHus 00ydeHHUs, OPHEHTHPOBAHHON Ha IMOJATOTOBKY BBITYCKHHMKA 00IIc00pa3oBaTeIbHOM
OpraHM3aIly, BIAJICIONIET0 He HAOOpOM 3HaHWH, a (QYHKIMOHAIBLHON I'PaMOTHOCTBIO, TO €CTh CIIOCO0aMU H
yMeHI/HIMI/I AKTHBHOI'O HOHy‘IeHI/ISI 3HaHHﬁ nu HpI/IMeHeHI/IH Hnx B peaJIBHOfI JKWU3HU IJIA peH_IeHI/ISI HpaKTquCKHX
3ajad4.

B ¢Bsi3u ¢ 3TUM IIpH M3yYCHHUH MpeaMeTa « XUMHES» JOMUHUPYIOIIEe 3HAYCHHE MPUOOPETAIOT TAKHUE LEITH
U 3aJa4H, KaK:

ajanTanus OOydYaloUIMXCs K YCJIOBUSM JMHAMHUYHO DPAa3BHBAIOILETOCS MHpa, (OPMHpPOBAHUE
MHTEJUICKTYaJIbHO Pa3BHTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSATEIBHOMY
MPUHATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX KM3HCHHBIX CHUTYAIMSX, CBA3aHHBIX C BEHICCTBAMH M HX
HpI/IMeHeHI/IeM;

dbopMupoBaHHEe y OOYYArOMIMXCS KIIOYCBBIX HABBIKOB (KITIOYCBBIX KOMIICTCHIINM), WMEIOIIUX
YHUBEPCAJIbHOE 3HAYCHHUE IS PA3JIMYHBIX BHJOB JEATCIBHOCTH: PEHICHUS MPOOJeM, MOKMCKA, aHAIW3a U
00paboTKu HH(POPMAIIMK, HEOOXOAMMBIX I MPUOOPETEHHS OIbITa JACITCILHOCTH, KOTOPas 3aHUMACT Ba)KHOE
MECTO B IIO3HAHHUHU XMUMHUHU, a TAKKE IJIsI OLICHKU C HO3I/IIII/II‘/JI 3KOHOFH‘I€CKOﬁ 6630HaCHOCTI/I xapaKTepa BIIMAHUA
BEIIECTB M XUMUYECKHX IIPOIECCOB HA OPTAaHMU3M YEJIOBEKa U MIPUPOIHYIO CPEIY;

pa3BUTHE [MO3HABATEIIBHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH 00yJarOIIuXCs:
CIIOCOOHOCTH CaMOCTOSTEIBHO IPHOOpETaTh HOBBIC 3HAHMS 0 XHMHH B COOTBETCTBHUH C JKU3HCHHBIMH
noTPeOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHBIE MH(POPMALIMOHHBIE TEXHOJIOTUH IS TIOMCKA M aHajn3a y4eOHOU
¥ HAYYHO-TIOMYJIIPHON HH(OPMAIIH XHMHUYECKOTO COACPIKaHUS;

dbopMHpOBaHHE W pPa3BUTHE Yy OOYYAIOUIMXCS ACCOIMATHBHOTO M JIOTUYECKOTO  MBIILICHHS,
HaOII0IaTENBHOCTH, COOPAHHOCTH, AKKYpPaTHOCTH, KOTOphIE OCOOEHHO HEOOXOIUMBI, B YAaCTHOCTH, MpPH
TUTAHUPOBAHUH U TPOBEIEHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Y O0YYAIOMUXCsl YOSKIEHHOCTH B TYMAaHUCTUYECKON HAIMPABIECHHOCTH XMUMHH, €€ BaXXHOU
pOJ'II/I B peHICHI/II/I FJ'IO6aJ'II)HI>IX HpO6JICM paHI/IOHaJ'II)HOFO HpI/IpOI[OHOHI)SOBaHI/ISI, ITOITOJITHCHU A BHCpFeTI/ILIeCKI/IX
PECYPCOB M COXpaHEHHUs MPHUPOJHOTO PABHOBECHS, OCO3HAHMUS HEOOXOAMMOCTH OEpEXHOr0 OTHOIICHHS K
MPUPOJIE U CBOEMY 3I0POBBIO, a TaKXKe MPHUOOPETEHHS OMbITa HCIOJIH30BAHUS TMONYYEHHBIX 3HAHUW IS
HpI/IHflTI/ISI IpaMOTHBIX pCHIeHI/II\/JI B CI/ITyaHI/ISIX, CBA3AHHLBIX C XUMHUUYCCKUMU ABJICHUAMMUA.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YYHEBHOM IIVIAHE

B yuebHOM miiaHe cpegHero ooiiero oopa3zoBaHus npeaMer «XuMus» 6a30BOro ypoBHS BXOJUT B COCTaB
npeaMeTHoi obaactu «EcTecTBeHHO-HAayuHbIE IPEAMETHD.

OOmiee 4uciaO YacoB, OTBENEHHBIX IS M3YUYEHUsS XMMHMM, Ha 0a30BOM YPOBHE CpEIHEro oOIIero
oOpa3zoBanusi, cocTaBisieT 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca (1 yac B
HEJIEIIO).

1. COJAEP/)KAHUE OBYYEHUA
10 KVIACC

OPTAHNMYECKASA XUMUSA
Teoperuyeckne 0OCHOBBI OPraHU4YeCKOM XUMMHU

IIpeamer opraHn4ecKkoi XUMUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUYCHHUE B IIOJyYCHUH HOBBIX BEIIECTB
1 MarepuayoB. Teopus CTpOeHUs OpraHndyeckux coeauHeHudl A. M. BytiiepoBa, €€ OCHOBHBIE IOJIOKEHUS.
CrtpyktypHble (pOpMysIbl OpraHndecKux BellecTB. ['oMonorus, nzomMmepusi. XUMHUYECKasi CBSI3b B OPraHUYECKUX
COCIMHEHUAX — OJIMHAPHBIE U KPATHBIE CBS3U.

[IpencraBnenue o KinaccupUKaMi OpraHuYecKux BeulecTB. HoMeHkiaTypa OpraHn4eckux coelMHeHUN
(cuctemaruyeckas) U TPUBHAIbHbBIE HA3BAHUS BaKHEHIINX MPEICTABUTENIEH KJIaCCOB OPraHMYECKUX BEIIECTB.



DKcIepUMEeHTaIbHbIE METOJbl M3YYCHMs BEIIECTB M WX MpPEBpallleHHi: O3HaKOMJIEHHE C oOpas3naMu
OpPraHMYECKUX BEIIECTB M MaTepUaJlaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OPTaHUYECKUX BEIIECTB,
HaOJIIOZICHUE W ONKCAaHHE JIEMOHCTPAIL[MOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHMYECKUX BELIECTB IPU
HarpeBaHuM (TUTABJICHHE, OOYTIMBAHUE U TOPEHUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTPOEHHUE, FOMOJOTMYECKMM psa. MeTaH M 3TaH — HpOCTEHIlINME IpeaCcTaBUTENN
aJIKaHOB: (hU3MUYECKHE U XMMHMYECKHE CBOWCTBA (pEakLMU 3aMELICHUs U TOPEHUs), HAXOXKACHHE B IIPUPOJE,
IIOJIy4YE€HUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH Psil. DOTUIIEH U IMIPONUIICH — IPOCTEUIINE IPEICTaBUTENIN
AJIKCHOB: (PM3MYECKHUE M XUMHUYECKHE CBOMCTBA (peakUuu TUAPUPOBAHHS, T'aJOTCHUPOBAHUS, THApATaIlUH,
OKHCJIEHUS U TIOJMMEPU3ALINHN), TIOTYyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyramamen-1,3 u wmetwiOyranueH-1,3: cTpoeHHe, BaKHEHIIME XUMHUYECKHE CBOMCTBA
(peaxuust nonmmepusanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJNKHMHBI: COCTaB U OCOOEHHOCTHU CTPOEHHUS, TOMOJIOTMYECKMH psiA. ALETWIEH — MPOCTEHIINH
MPEJICTaBUTENb AJIKWHOB: COCTaB, CTPOEHHUE, (PU3NUECKHUE W XUMHUYECKHE CBOWCTBA (peakiuy THAPUPOBAHMUS,
raJJOreHUpPOBaHUs, TUIpaTalliK, TOPEHUS ), HOJIYYCHHUE U TPUMEHEHHE.

Apensbl. benszon: cocras, ctpoeHue, Gpuznyeckre 1 XMMUYECKHE CBOICTBA (peaklMy rajloreHUpOBaHUs U
HUTPOBAHUS), TIOTYYEHUE U TIPUMEHEHHE. 101yon: cocmas, cmpoenue, guzuyecKue u XumuyecKue ce0lUcmaed
(peaxkyuu 2ano2enuposaHusi u HUMPOBAHUs), Noaydenue u npumeneHue. TOKCUYHOCTh apeHOB. I'eHeTHUecKast
CBSI3b MEXKIY YIVIEBOJOPOJAMH, IPUHAUICKAIMMHU K Pa3JIUYHbBIM KJIaCCaM.

[TpupoaHble MCTOUHUKHU YrieBoaopooB. IIpupoausiit ra3 u nomnytHele HedTsAHbIE ra3bl. HedTh u €€
npoucxoxaenue. CrocoObsl mepepaboTku He(TH: TMEperoHka, KPEKWHT (TePMHUYECKH, KaTAIUTHYECKUN),
nuposm3. [IpoaykTsl nepepaboTku HeTH, MX TPUMEHEHNE B IPOMBIIIEHHOCTH U B ObITY. KaMeHHBIH yroias u
IPOAYKTHI €ro nepepaboTKH.

DOKcllepUMEHTaIbHbIE METOJbl M3YyYCHMs BEIIECTB M UX IPEBpallleHHi: O3HaKoMJeHHe ¢ oOpas3namu
IIacTMacc, KayaykoB U pe3uHbl, kouiekunu «HedTe» u «Yromnb», MoJeupoBaHue MOJIEKYIT YTII€BOAOPOIOB U
raJIoreHONPON3BOAHBIX, TPOBEICHUE NPAKTUYECKON paOOTHI: MOIYYEHHUE ITHIIEHA U U3yUEHHE €0 CBOMCTB.

PacuérHsie 3anaun.

Bbruucnienus mo ypaBHEHUIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJMUECTBA HCXOAHOTO BEllecTBa
WIM TPOJYKTa PEaKIMU IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOAHBIX BELIECTB WIIU
MIPOJYKTOB PEAKIUN).

Kucnopoacoaepxamme oprannyeckne CoeiHHEHUs

[IpenenpHble OJHOATOMHBIE CHHUPTHI. MeTaHON W 3TaHOJ: CTpPOEHHE, (PU3MUECKHe U XMMHUYECKHe
CBOMCTBA (peaKkiuu C aKTUBHBIMM METaJlslaMH, TrajoreHOBOAOPOJaMH, ropeHue), npumeHeHue. Bogopoaneie
CBSI3M MEXAY MOJIEKYJIaMU CIUPTOB. J[elicTBHE METaHOIa U ATaHOJa Ha OPTaHU3M YeJIOBEeKa.

MHoroaToMHbI€ CIUPTHL. DTUICHIJIMKOIb U TJIUIEPUH: CTPOCHUE, (PU3NYECKHe U XUMUYECKHUEe CBOICTBA
(B3aMMOEHCTBUE CO IIETOYHBIMM METAJUIaMH, KadyeCTBEHHAsl peaklisg Ha MHOTOATOMHBIE ciUpThl). [leiicTBue
Ha OpraHu3M uenoBeka. [[puMeHeHne riuuepuHa u TUIICHTITUKOIIA.

deHoII: CTPOSHUE MOJIEKYJTBI, (PU3NUecKre U XUMHUECKHE CBOMCTBA. TokcnuHOCTh eHoa. [Ipumenenue
¢benona.

Anbneruasl U kemoHwvl. DopManbaeru, aneTaibIerua: CTpoeHue, GU3NIECKUEe U XMMUYECKHEe CBOMCTBA
(peakuuy OKUCIIEHUS U BOCCTAHOBJICHHUS, KAUECTBEHHBIE PEAKIIMH ), TIOTyYeHHE U TPUMEHEHHE.

OAHOOCHOBHBIE TpeebHbIe KapOOHOBbIE KUCIOTH. MypaBbUHasi W YKCYCHasl KHCJIOTBI: CTPOEHHE,
¢usnyeckue M XMMHUYECKHE CBOWCTBa (CBOWCTBa, oOIIMe A Kjlacca KHUCIOT, peakuus sTepudukanum),
nojiydyeHue M npuMmeHneHue. CreapuHOBas M OJEMHOBAs KUCIOTHI KaK MPEJCTaBUTENM BBICIINX KapOOHOBBIX
KHCIOT. Mbljia Kak COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE AeHCTBHUE.

Cnoxuble 3¢Gupbl Kak NPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['miaponu3 cioxsbX 3¢upos. JKupsl.
I'mpponus xupos. [Ipumenenue xxupoB. buonornueckas posib KUPOB.

VYraeBojpsl: cocTaB, Kiaccu(ukanus yriaeBoJoB (MOHO-, IU- U MoJucaxapusl). [ moko3a — mpocreimuit
MOHOCaxapujl: 0COOEHHOCTH CTPOEHMsI MOJIEKYINbI, (U3NYECKUE U XMMUYECKHE CBOMICTBA (B3aMMOJEHCTBHE C




rugpokcunoM memu(ll), okucieHrne aMMHaYHBIM pacTBOpoM okcuia cepedpa(l), BoccraHOBiIEeHUE, OpOKEHUE
TJIIOKO3bI), HAXOXKACHUE B MPUPOJE, IpUMEHEeHUe, Onooruueckas posb. @otocunres. PpykTo3a Kak U30Mep
TJIIOKO3BI.

Kpaxman u nemionosa kak npupoaHble noiuMepsl. CTpoeHue Kpaxmania U Hesuiono3bl. duznueckue u
XMMHUYECKHE CBOICTBA Kpaxmaiia (THAPOIN3, KAUeCTBEHHAs! PEAKIIMS C HO/IOM).

DKcIepUMEHTaIbHbIE METOJbl M3YyYCHHs BEIIECTB M UX NPEBPAILCHMIA: MpoBeneHHe, HaOIIoJeHue U
OINHMCaHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CIUPTOB, KAUECTBEHHBIC PEAKLMU OJAHOATOMHBIX CIUPTOB
(okucnenne ortaHoma okxcugoM Mmenu(ll)), MHOTOATOMHBIX CHUPTOB (B3aMMOJICHCTBHE TJIMIICPUHA C
ruapokcuaoM meau(ll)), ampaernnoB (OKucICHHE aMMUAYHBIM pacTBOpPoM okcuia cepedpa(l) u ruapokcuaom
meau(ll), B3aumonelicTBue Kpaxmaia ¢ HMOJOM), MPOBEICHUE MPAKTUYECKOW padOTHI: CBOICTBA pacTBOpa
YKCYCHOM KHUCJIOTBI.

Pacuérnble 3agaun.

Bbruncnenus no ypaBHEHHI0O XUMUYECKON peakiuu (Macchl, 00bEMa, KOJMYECTBa UCXOJHOTO BELIECTBA
WIA TPOAYKTa PEaKIMH MO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOJIHBIX BELIECTB WU
IIPOJYKTOB PEAKIUN).

A3oTconepaliie OpraHu4eckie CoeTMHEHNUS.

AMUHOKHUCIIOTHL Kak aMm(oOTepHble opraHudeckue coeAauHeHus. dusnueckne M XUMHUYECKUE CBOMCTBA
aMUHOKHCIIOT (Ha IpuMepe rnirHa). bruonornyeckoe 3HaueHre aMuHOKUCIOT. [lentusl.

benku kak mnpupoIHBIE BBICOKOMOJICKYIJISIPDHBIE cOelWHEHHs. llepBuuHasi, BTOpUYHAS W TPETUYHAsS
CTpYKTypa OenkoB. XUMHUYECKHE CBOICTBa OEJIKOB: THAPOIU3, JI€HATypalus, KadyeCTBEHHBbIC PEaKlUu Ha
OeNKH.

OKCcIepUMEHTaIbHBIE METOJAbl HM3Y4YCHHs BEUIECTB W WX MPEBpAIICHUH: HAOIIOJCHUE W ONMHCAHUE
JEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpaIus OCIKOB MIPHU HArPEeBaHUH, IBETHBIC PEAKIIUN OCIIKOB.
BbicokomosiekyasipHble coeJUHEeHUs

OcCHOBHbBIE TIOHSTHS XUMHH BBICOKOMOJICKYJSIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMEpP, CTPYKTYypHOE
3BEHO, CTENEeHb MOJIMMEpPU3AlNM, CpeaHsAs MoOJIeKysipHas Macca. (OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IMOJIMMEPHU3alusl U MOJTUKOH IEHCAIUSl.

OKclepUMEeHTaIbHbIE METOJbl M3YyYEHMs BEIIECTB M UX MpPEBpallleHHi: Oo3HaKoMJeHHe ¢ oOpas3namu
MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, KayqyKOB.

Meoscnpeomemmnuwie ceasu.

Peanu3zanus MexXnpeaMeTHBIX CBsI3€l P U3yYeHUH OpraHndeckoi xumuu B 10 kacce ocyliecTBiasercs
yepe3 UCMOIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYUHBIX NOHATHUIH, TaK U MOHATUH, SIBJISIOLUIMXCS CUCTEMHBIMHU
JUIsL OTAENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: SBJIEHUE, HAY4YHbIH (DaKT, TUIOTE3a, 3aKOH, TEOPHUs, aHAJIM3,
CUHTE3, KJ1accu(uKalus, nepuoJu4HOCTb, HaOII0IeHNE, U3MEPEHNE, IKCIIEPUMEHT, MOJIEJINPOBAHHUE.

®dusnka: MaTepus, SHEPrHs, Macca, aToM, JEKTPOH, MOJEKYyJa, YHEPreTHUECKUl YpOBEeHb, BEIECTBO,
Teno, 00bEM, arperaTHOE COCTOSTHUE BELIeCTBa, (PU3NUECKUE BETUUNHBI U €JUHHILIBI UX U3MEPEHHUS.

buonorus: knerka, opranusM, 6mocepa, oOMeH BelIeCTB B OpraHusme, (GOTOCHUHTE3, OMOJOTHYECKH
aKTUBHBIC BeliecTBa (O€IKU, YrIeBOABL, KUPHI, HEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIbI, TOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NHIIEBbIE NPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS, MOIOIIME CPEJCTBa,
JIEKapCTBEHHbIE M KOCMETUYECKHUE MpenapaThbl, MaTEpUaIbl U3 UCKYCCTBEHHBIX M CHHTETUUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKAS XUMUSA
Teopernyeckue 0CHOBbI XMMUU

XuMu4ecKkuil 35eMeHT. AToM. SIipo aToMa, U30TOMbI. DJIEKTPOHHAS 000104Ka. DHEPreTHUECKUEe YPOBHH,
MOJYpOBHHU. ATOMHBIC oOpOuTamu, S-, P-, O- smeMeHTbl. OCOOCHHOCTH pACHpEICICHHs SJICKTPOHOB I10
opOUTaNIIM B aTOMax JIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. DJICKTPOHHAS KOH(PUTYpaLHs aTOMOB.



Ilepuognueckuii 3akoH u Ilepnoanueckas cucrema xumuueckux snemeHTos . M. MenneneeBa. CBs3b
nepuoanyeckoro 3akoHa W Ilepuonmueckoi cucrtembl xumuueckux snemeHToB JI. WM. MenneneeBa ¢
COBPEMEHHON TEOpPHEH CTPOEHUS] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB U
o0pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIECTB IO TPYIIaM U NepuogaM. 3Ha4eHHE MepUOIUYECKOro 3aKOHa
B Pa3BUTUU HAyKHU.

Crpoenue BemniecTBa. XHMMHUYECKasi CBsA3b. Buabl XMMHUYECKOM CBsI3UM (KOB&JIEHTHAs HENOJSpHAs U
NoJIsIpHasi, MOHHAs!, MeTajuindeckas). MexaHu3Mbl 00pa30BaHusl KOBAJICHTHON XUMUYECKOW CBSA3H (OOMEHHBIIH
U JOHOPHO-aKIENTOpHbIN). BogoponHas cBa3b. BaneHTHOCTD. DieKTpooTpuLiaTenbHOCTh. CTENeHb OKUCICHUS.
WoHBI: KaTUOHBI ¥ AaHUOHBI.

BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHMSI. 3aKOH ITOCTOSIHCTBA COCTaBa BellecTBa. THIbI
KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BELLIECTB OT TUIA KPUCTANIMYECKON PEIIETKHU.

[Tonsitue o aucnepcHbIx cucteMax. VIcTHHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas 10Js BEIIECTBA B
pacTtBope.

Knaccudpukanuss  HeopraHumueckux  coenuHeHud. HomeHKIaTypa  HEOPraHMYECKHX  BEIECTB.
I'eneTndeckas CBA3b HEOPraHUYECKHUX BEIIECTB, IPUHAIIICKAIUX K PA3ITMYHBIM KJIACCAM.

Xumunueckas peakuusa. Kmaccudukanuss XUMHUYECKUX pEaKIUil B HEOPraHWYECKOW M OpraHMYecKoi
XUMHUHU. 3aKOH COXPAHEHMsI MAacChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPAILECHHS 3HEPIUU IMPU XUMUYECKHUX
peaknusx.

CkopocTh peaknuu, €€ 3aBHCHMOCTh OT Pa3IMYHBIX (hakTopoB. OOpaTHMble peakmuu. XUMHYECKOEe
paBHOBecue. DaKTOPBI, BIUAIONIME HA COCTOSIHUE XUMUYecKoro paBHoBecus. [Ipunnun Jle [laTense.

OnexTponutuyeckas auccounanus. CunbHble U crnabble AekTponuThl. Cpena BOJHBIX PacTBOPOB
BEILIECTB: KUCIasi, HEUTpaJbHas, LIEI0YHAas.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKClepUMEHTANIbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX MPEBpallleHUui: JEeMOHCTpalus TaOJHIl
«Ilepuoguueckas cucrema XumMuueckux 3yeMeHToB . . MenneneeBa», usyueHue Mojelied KpUCTAILNTMYECKUX
peméToK, HaOMI0AeHUE U ONMCAHHUE JEMOHCTPALlMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3iiokKeHHE MepoKcuia
BOJOpOAA B MPHUCYTCTBHM KaTaau3aTropa, OIPEIECICHUE Cpeabl pacTBOPOB BEIIECTB C  MOMOIIBIO
YHUBEPCAJIbHOIO HMHJMKATOpa, PEeaKkUUu HOHHOrOo oOMeHa), MpOBeJeHHE IMpakTUYecKod paboTel «BnusHue
pa3NUYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOW PEAKLIUN.

Pacuérnebie 3anaun.

Pacuérel 0 ypaBHEHUAM XMMHUYECKHUX PEaKIMil, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI, PACUETHI C
UCIIOJIb30BAaHUEM ITOHATHS «MaCcCOBas JOJIs BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. I[lonoxkenne HemeramnoB B Ilepmogmyeckon cucreMe xumuyeckux snemeHtoB I, .
MenzeneeBa 1 0COOEHHOCTH CTPOeHHUs aToMoB. duU3nUeckre CBOMCTBA HEMETAUIOB. AJIOTPOIHS HEMETAIIIIOB
(Ha mpuMepe KUciaopoa, cepsl, hocdopa u yriaepoza).

XuUMHUYECKHUe CBONCTBA BaKHEMIIMX HEMeTalsioB (TajoreHoB, cepbl, a3oTa, (ocdopa, yriepona u
KPEMHUS) U UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpuMeHeHne BaXKHENIIINX HEMETAIIOB U UX COEIUHEHU.

Meramubl.  [lonoxenne werawioB B Ilepuonnueckor cucreme XumMHYeckux diemeHroB J[. H.
MenneneeBa. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00OJIOYEK aTOMOB MeTayuioB. OOmmue Quznueckue
CBOMCTBA MeTa/UIOB. CIUIaBbl METAJUIOB. DIIEKTPOXUMUYECKUN sl HAPSHKEHUM METAJIIIOB.

XUMHYECKHE CBOMCTBA BAXHEHIIMX METAJJIOB (HATPHM, Kajdui, KadblMid, MarHUW, aJlOMHHHUHA, ITHHK,
XpOM, JKENE30, MEIb) U UX COETUHEHUM.

OO6u1re ciocoObl mosydeHus MeTayuioB. [IpuMeneHre MeTayuioB B ObITY U TEXHUKE.

OKCIEepUMEHTAIbHBIE METO/IBI U3yUEHHNs BEUIECTB M UX MPEBPALICHUIN: U3yYeHHE KOUIeKInN «MeTauibl
U CIUIaBb», OOpa3lOB HEMETA/NIOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a/]ay, HaOII0JIeHHEe U OINUCaHHe
JI€MOHCTPALIMOHHBIX U TaOOPaTOPHBIX ONBITOB (B3aUMOACHUCTBUE THIPOKCHIA ATFOMUHHUS C pACTBOPAMU KUCIIOT
U 111eJ04Y€el, KaUeCTBEHHBIE PEAKIIUY Ha KAaTHOHBI METAJIIIOB).

Pacuérhrle 3agayn.



Pacuérsl Macchl BenecTBa Wik 00bEMa ra30B 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAcCe WIH 00BEMY
OJTHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEILIECTB, pacyéThl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB
peaxkuuu, €ClIi OJHO U3 BEIECTB UMEET IPUMECH.

XuMHSA U )KU3Hb

Ponp xumun B 00OecrieYeHMM 3KOJIOTMYECKOH, YHEPTeTHYECKOM M MUINEBOW 0e30IacHOCTH, Pa3BUTHU
MeauuuHbL. [IoHATHE 0 HayYHBIX METOJAX MO3HAHUS BEIECTB U XUMUYECKUX PEAKLIUN.

IIpencraBnenus o0 0OIMMX HAYYHBIX IPUHLUIIAX IPOMBIIUIEHHOTO NOJY4YEeHUs BXKHEHIINX BELIECTB.

YenoBek B MUpPE BEUIECTB M MaTEPHANIOB: Ba)KHEUIIME CTPOUTENBbHBIE MATEPUAIIbl, KOHCTPYKIIMOHHBIC
MaTepHaibl, KPacku, CTEKJIO, KEpaMUKa, MaTepUajbl U1 JIEKTPOHUKH, HAHOMATEpUANbl, OPTaHUYECKUE U
MUHEpAIBHBIC YI00pEHUSI.

XuMHs M 370pOBbE 4YEJIOBEKAa: IPaBWJIa HCIOJIb30BAHUS JICKAPCTBEHHBIX IIPENapaTroB, IPaBUIIA
0€30I1aCHOT0 UCII0JIb30BAHUS IIPENapaToB ObITOBOM XMMHUHU B IIOBCEAHEBHOM KHU3HHU.

Meoscnpeomemnvwie ceazu.

Peanuzanust MeXIpeIMETHBIX CBA3€H NMpH H3ydeHHH oOuIeil M Heopranumdeckoil xumum B 11 kiacce
OCYIIIECTBIISIETCA 4Ye€pe3 HCIONB30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK W TOHATHH,
ABJIAIOIINXCSI CACTEMHBIMH JUISl OTAEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OOwire ecTecTBEHHO-HAyYHble MOHATHUA: HAy4HbIM (akT, rumoresa, 3aKOH, TEOpUs, AHAIMU3, CHUHTE3,
KiaccuuKanus, IepuoANIHOCTh, HAOIIOIEHUE, SKCIIEPUMEHT, MOACTHPOBAHNE, H3MEPEHHE, SIBICHHE.

®u3nka: MaTepusi, SHEPTHsl, Macca, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PAIUOAKTUBHOCTb,
MOJIEKYJIa, YHEPreTUYEeCKUN YpOBEHb, BELIECTBO, TEJIO0, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (hu3nyecKue
BEJIMYMHBI ¥ €JUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraHusm, 3KocucTema, Ouochepa, Makpo- U MUKPOIJIEMEHTHI, BUTAMHHBI, OOMEH
BEILIECTB B OPTaHU3ME.

I'eorpadus: MuHepabl, FOpHbIE TOPO/Ib, TIOJE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorusa: XMMHUYECKask IPOMBILUIEHHOCTb, METAJITYPIUs, IPOU3BOACTBO CTPOUTEIbHBIX MAaTEPHUAJIOB,
CEJIbCKOXO3SIICTBEHHOE NMPOU3BOJCTBO, MUIIEBAsi MPOMBIIUIEHHOCTh, (hapMalleBTHUeCKas MPOMBILIUIEHHOCTD,
IIPOU3BOJCTBO KOCMETHYECKHUX IPEnaparoB, IMPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTE€pHAJIOB, 3JIEKTPOHHAs
MIPOMBILITIEHHOCTb, HAHOTEXHOJIOTHH.

2. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI IIO XHMMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

2.1. JINYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS 00YJAIOIIMMHUCS MPOTPAMM CPEIHETO
obmiero oOpa3oBaHus (JIMYHOCTHBIM, METANIPEAMETHBIM U MIpeIMeTHBIM). HayuHo-MeToaimueckoit OCHOBOM ISt
pa3paboTKU IJIAHUPYEMBIX pE3yJbTaTOB OCBOEHHS MPOTpaMM CpeIHEero oOuiero oOpa3oBaHMs SBISETCS
CHUCTEMHO-/IESITETbHOCTHBIN MOIXOI.

B cooTBeTcTBUM € CHUCTEMHO-IEATEIIBHOCTHBIM MOAXOJAOM B CTPYKTYpPE JIMYHOCTHBIX pE3YyJbTaTOB
OCBOGHHUSI TIpeaMeTa «XUMHUS» Ha YpPOBHE CpelHero oOmero o0pa3oBaHUS BBIACIEHBI CIEIYIOIINE
COCTABJISIFOLIME:

OCO3HaHUE O0YJAIOUTUMHUCS POCCUUCKON TPaKTAHCKOW HMIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPEAEIICHUIO;

HaJTMYMe MOTHBAIIUU K 00YUEHUIO;

IeJICHATIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOESXKJICHHH JIMYHOCTH HA OCHOBE KJIIOUYEBBIX IICHHOCTEH M
HMCTOPHYECKUX TPAIUINI 0a30BOM HAYKH XUMHH,

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS B CBOEH JEATENBHOCTH II€HHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MIPUCYIIIUMHU IIEIOCTHON CHCTEME XHMHUYECKOTO 00pa30BaHuUS;

HaJu4he TPABOCO3HAHUS OKOJOTUYECKOW KYyJIbTYphl W CIIOCOOHOCTH CTaBUTh I1I€M W CTPOUTH
YKW3HEHHBIC T1JIaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS TpeaMeTa «XWMHEs» JOCTUTAIOTCS B CIWHCTBE Y4eOHOU U
BOCIIMTATEIbHON JAEATEIBHOCTH B COOTBETCTBUUM C T'YMAaHHUCTHYECKHUMH, COLMOKYJIBTYPHBIMH, JIYXOBHO-



HPaBCTBCHHBIMU IICHHOCTSAMU U HUACATaMU pOCCHfICKOI‘O rpaxI1aHCKoro OGH_ICCTBa, NPUHATBIMU B O6IJ.I€CTBC
HOpMaMu UW IpaBHUJIaMH T[IOBCIACHMU, CHOCOGCTBYIOH_II/IMI/I nponeccam CamMoOIlIO3HAaHHA, CaMOpa3BUTUA H
HPABCTBEHHOI'O CTAHOBJICHUS JINYHOCTU O0YYaIOIIUXCSL.

JlnuHOCTHBIE pe3yabTaThl OCBOCHHUSA MpeAMeTa «XUMHUS» OTpaXaoT CcHOPMHUPOBAHHOCTH OIMbBITA
MO3HABATEIBHOM W NPAKTUYECKOH NEATETbHOCTH OOYYaIOUIMXCs 1O pealn3aldd TPUHATHIX B OOIIECTBE
I.[CHHOCTCI\/JI, B TOM YHUCJIC B 4aCTHU:

1) rpaxIaHCKOro BOCIMTAHUS

OCO3HaHHUs OOYyYarOUIMMHCS CBOMX KOHCTUTYIIHOHHBIX MpaB M OOA3aHHOCTEH, yBa)K€HUS K 3aKOHY U
MIPABOIIOPSIKY;

NpEACTABJICHUA O COUAJIBHBIX HOPMaAX U IpaBUJIaX MCKINIHOCTHBIX OTHOIIIECHUU B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOHM TBOPYECKOH NEATETBHOCTH MPHU CO3JAHHHM Y4YEOHBIX NPOEKTOB, PEIICHUU
y4eOHBIX U MO3HABATEIbHBIX 33124, BHIOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apIryMEHTHI JIPYrUX MPH aHaIu3e
Pa3JINIHBIX BUAOB y‘IGGHOfI ACATCIIbHOCTH,

2) NaTPUOTHYECKOTO BOCTIUTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY U HAyYHOMY HaclEIHI0 OT€YECTBEHHON XUMUU;

YBa)KEHHUS K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTUUYECKOTO MPUMEHEHHUS] XUMHUH, OCO3HAHUS
TOr'0, 4TO JOCTUKCHHUA HAYKH €CTh PC3YyJIbTaT JJIMTCIbHBIX Ha6J'IIOI[eHI/H>'I, KPOIIOTIMUBBIX 3KCIICPUMCHTAJIBHBIX
[IOMCKOB, IIOCTOSIHHOI'O TPYZAa Y4YE€HBIX U IIPAKTUKOB;

MHTEpeca M IMO3HABATEJbHBIX MOTHBOB B TOJYyYEHHUH M TOCIEAYIOUIEeM aHanmu3e uHpopmanuu o
MEPEIOBBIX JOCTIXKEHUAX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPaBCTBCHHOI'O CO3HAHUA, STHYCCKOI'O IMTOBEACHM,

CIOCOOHOCTH OIICHHBATh CUTYallUH, CBSI3aHHBbIC C XUMHUUYECKUMHU SIBICHUSIMH, U IPUHUMATh OCO3HAHHBIE
pellIeHus, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OII€CHUBATH CBOE MOBCACHHUEC U IIOCTYIIKM CBOUX TOBapI/IHICﬁ C HO3I/IIII/II71 HPAaBCTBCHHBIX U
IMPpaBOBbIX HOPM U OCO3HAHUC HOCHCILCTBI/Iﬁ OTUX MMOCTYIIKOB;

4) popMupoBaHHA KYJIbTYPHI 310POBb:

MOHMMAaHMsI LIEHHOCTEH 3/10poBoro M Oe3omacHOro obpa3a >KU3HM, HEOOXOAWMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICHXUYECKOMY 3/I0POBBIO;

coOmro/ieHusT TIpaBUJI 0€301acHOTO OOpalleHHsl ¢ BEIIECTBAaMU B OBITY, MOBCEIHEBHOW >XU3HU U B
TPYAOBOMH JEATENbHOCTH;

MOHUMAHUS [EHHOCTH TPaBHJI HWHAWBHIYALHOTO M KOJUIGKTMBHOTO O€30MacHOr0 TOBEACHUS B
CUTYalUsIX, YTPOKAOIIUX 3I0POBBIO U )KU3HU JIFOIEH;

OCO3HaHUs TOCJEICTBUN W HENPHUATHS BPEIHBIX NPUBbIUEK (YHNOTPEOJIEHUS alKOroJisi, HapKOTHKOB,
KypeHHs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHUKATHBHOH KOMIIETEHTHOCTH B Y4eOHO-HMCCIEOBATENBCKON NEeSTETbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JEATEIBHOCTH;

YCTaHOBKM Ha aKTUBHOE YyYacTHE B PEIICHUHU MPAKTUYECKUX 3a7ad COIMAIBLHON HaMpaBIEHHOCTH (B
paMKax CBOEro Kiiacca, IIKOJbI);

WHTEpECa K MPAKTHUYECKOMY HW3YYEHHUIO MNpodeccwii pa3TuYHOrO0 pojaa, B TOM YHCIE Ha OCHOBE
MPUMCEHCHUSA MPCIMETHBIX 3HAHUH 110 XHUMUU,

YBKEHUSA K TPYIY, JIOASIM TPyJa U PE3yJbTaTaM TPYIAOBOU e TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHYaJbHON TpaeKTOpuu oOpa3zoBaHusd, Oynyuieil mpopeccun
" pcajin3anuu COOCTBEHHBIX KU3HEHHBIX ILIAHOB C y‘IéTOM JIMYHOCTHBIX UHTCPECOB, CIIOCOOHOCTEH K XUMHWU,
MHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHMS

HKOJIOTUYECKU 1I€7€CO00pa3HOr0 OTHOLICHHUS K MPHPOJE, KaK HUCTOUYHUKY CYIIECTBOBAHMS >KU3HM Ha
3emie;



MOHUMAaHHMS TJI00ATBHOTO XapaKTepa 3KOJOTMYECKHX MpOoOIeM, BIUSHUS SKOHOMUYECKUX MPOIECCOB HA
COCTOSIHUE MPUPOJTHON U COUMAIIBHOU CPEJIbL;

OCO3HaHMA HEOOXOJMMOCTH HCIOJb30BaHMUA JOCTHKEHMM XMMUU JUISI  pEIIEeHHs BOMNPOCOB
PaLMOHAIBHOTO IPUPOAOIOIb30BAHNUS;

AKTHUBHOI'O HENPUATHS JNCUCTBUM, NPHUHOCAILIUX BpEA OKPYKAIOUIEH NPUPOAHOU Cpene, YMEHUsd
IIPOrHO3UPOBaTh  HEONAroNpUATHBIE JKOJOTMYECKUE IOCIEACTBUS  NPEANPUHUMAEMBIX JEHCTBUH U
IIPEIOTBPALLATH HUX;

HaJIM4YUS Pa3BUTOIO 3KOJOTHYECKOIO MBIIIJICHUS, 3KOJOTUYECKOW KYNIbTYpPBI, OIBITA JEATEIbHOCTH
9KOJIOTMYECKON HaIpaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCA UMHU B IO3HABATEIbHOM, KOMMYHUKATUBHOW H
COIIMAJILHOW MIPAKTUKE, CIIOCOOHOCTH ¥ YMEHHUS aKTUBHO IPOTHBOCTOSATH UCOIOTHU XeMOpoOHH;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUSA:

C(OPMHUPOBAHHOCTU MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHUS HAyKu U
OO0I1IeCTBEHHOH NPaKTHKH;

MOHUMAaHMs CIEeNU(PUKA XUMUU KaK HayKH, OCO3HaHUS e poiu B (POpMUPOBAHMH PAIOHAIEHOTO
HAy4YHOT'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTAaBICHUS 00 OKPYKaOIlleM MUPE KaK O €IUHCTBE IPUPO/IbI
U 4YelloBeKa, B IO3HAHUM TNPHUPOJIHBIX 3aKOHOMEPHOCTEH M pelIeHUH NpoOJjeM COXpaHEHHs MPUPOIHOTO
paBHOBECHS;

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XMMHUH JUIsI COBPEMEHHOM IMBHIIM3AIMH: B €€ TYMaHUCTHYECKOU
HAIPaBJIEHHOCTU M BaXHOW pOJIM B CO3JaHUU HOBOM 0a3bl MaTepuanibHOW KYJIbTYphl, PEIIEHUU INI0OATBHBIX
npobjeM yCTOWYMBOIO Pa3BUTHS UEIOBEUECTBA — CHIPbEBOI, 3HEPreTUYECKOM, MUILEBOM M 3KOJIOTHYECKON
0€30IaCHOCTH, B Ppa3BUTUU MEAMLUHBI, OOECIEYEHMH YCIOBHM YCHEIIHOro TpyJa U SKOJOTHYECKU
KOM(OPTHOMH KU3HU KKIOTO YIeHa O0IIeCTBa,

€CTECTBEHHO-HAyYHON TI'PaMOTHOCTH: IOHMMAaHHUS CYHUIHOCTHM METOJOB IIO3HAHHWs, HMCIOJb3yEMBIX B
€CTECTBEHHbIX HayKaX, CIOCOOHOCTH HCIOJIBb30BATh MOJIy4yaeMble 3HAHUS Ul aHaiIu3a U OOBSICHEHUS SBICHUN
OKpY’KaloIlIero MUpa M HPOMCXOIAIIMX B HEM W3MEHEHWMH, yMEHHs JenaTh 00OCHOBaHHBIE 3aKJIIOUEHMs Ha
OCHOBE Hay4YHbIX (JaKTOB M UMEIOLIUXCSI TAHHBIX C LIEIbI0 OJyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HMCIOJIb30BaTh XUMUYECKUE 3HAHUS JUIsl pEeUIeHHs] IPoOJieM B peabHbIX
KU3HEHHBIX CUTYallUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOMN ACATEIBHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHHI0O U €aMOOOpPa30BAHUIO, K AKTUBHOMY
MIOJIYYEHHUIO HOBBIX 3HAaHUH MO0 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSM TpyJa B pa3InYHbIX cepax MpodhecCHOHATbHON 1A TeIbHOCTH.

2.2. METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeMeTHbIE Pe3yJIbTaThl OCBOCHHS YU4E€OHOTO TpeaMeTa «XUMHs» Ha YPOBHE CPEIHEro OOMIero
00pa3oBaHMs BKIIOYAIOT:

3HaYUMBIE T (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIUXCS MEXKAUCIUILTHHAPHBIE (MEXKIPEIMETHBIE)
OOIIIeHAYYHbIE TOHSTHS, OTpPaXKAIOIIHe IIeJIOCTHOCTh HAyYHOW KApTUHBI MHUpAa MU CHEIU(PUKY METOJOB
IMMO3HaHUs, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HAayKax (MaTepI/ISI, BCIICCTBO, DOHEPIUA, SABJICHUEC, IPOLIECC, CUCTEMA,
Hay4YHBIM (akT, TPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIeA0BaHNEe, HaAOII0ICHHE,
HU3MEpeHNe, SKCIIEPUMEHT U APYTHUE);

yHHUBEpCalbHbIe y4eOHble JeicTBHs  (TIO3HABAaTE€NbHBIE, KOMMYHUKATHUBHBIE, DETYISTUBHBIC),
obOecrieunBaromye  (GopmMupoBanue  (YHKIMOHATBLHONM TPAMOTHOCTH W COIMAIBHOM  KOMIIETCHIIMH
00yJaronuxcs;

CIOCOOHOCTh OOYYAIOIIMXCS KCIONh30BaTh OCBOCHHBIE MEXKIUCIUIUTMHAPHBIC, MHPOBO33PEHUECKHE
3HAHUS U YHUBEPCAIbHbBIE YIeOHbIE IEHCTBUS B IO3HABATENLHON U COIIMALHOM MPaKTUKE.

MeTaHpeI{MeTHI)Ie PE3YIBTATHI OTPAXKAKOT OBJIAACHUC YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I IIO3HAaBaTCIbHBIMU,
KOMMYHUKATHUBHBIMU U PETYIATUBHBIMHA HGﬁCTBHHMI/I.

OBiaieHne YHHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMU:

1) 6a3oBble JIOrUYecKHe AeiCTBUS:



CaMOCTOSITENIbHO (hOPMYITHPOBATh U aKTYaJIM3UPOBATh NMPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpEAEATh L€ JAEATEIbHOCTH, 3a/JaBas IapaMeTpbl U KPUTEPUM HX JIOCTHIKEHUS, COOTHOCHUTH
PEe3ybTATHl AESATENBHOCTH C IIOCTABICHHBIMU LIEISMU;

UCIOJb30BaTh IPU OCBOCHHUU 3HAHUN NMPHUEMBI JIOTMYECKOTO MBILIUIEHUS — BBIIEIATH XapaKTEpHbIE
IIPU3HAKW TOHATUN U YCTaHaBIMBAaTb HX B3aMMOCBSA3b, HCIOJB30BaTh COOTBETCTBYIOLIME MOHATHS Ui
OOBSICHEHUS OT/ACIbHBIX (PAKTOB U SIBICHUI,

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIaCCU(UKALIMHU BEILIECTB U XUMUYECKUX PEAKIINMA;

yCTaHaBJIMBATh IPUYUHHO-CIIEJICTBEHHBIE CBSA3U MEKIY U3y4aeMbIMU SBICHUSMU;

CTPOUTH JIOTHUECKHE PACCYXAEHUS (MHAYKTHBHbIC, JEAYKTUBHbIC, I10 AaHAJOIMM), BBISIBIATH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, (POPMYITHPOBATH BBIBOABI M 3aKIIIOYCHUS;

IIPUMEHSTh B IPOLIECCE IO3HAHUS, MCIONb3yEMbIE B XMMHMM CHMBOJIMUECKHE (3HAKOBBIE) MOJEIH,
IpeoOpa3oBbIBaTh MOJIENIbHBIE ITPEICTABICHUS — XUMUUECKUH 3HAK (CUMBOJI) JIEMEHTa, XUMUUecKas (popmyIa,
yYpaBHEHHE XUMHUYECKOM peakiuu — IpH PEHIEeHUH Y4YeOHBIX IO3HABATENIBHBIX M IPAKTUYECKUX 3ajad,
IIPUMEHSTh HAa3BAaHHBIE MOJEIBHBIE MPEACTABICHUS JUISl BBISABICHUS XapaKTEPHBIX IMPU3HAKOB H3Yy4aeMbIX
BELIECTB U XUMUYECKHUX PEAKIIUM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIaJIeTh OCHOBAMH METOJIOB HayYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

(dbopMynHpOBaTh LEIM M 3aJaud HCCICAOBAHUS, HCIIONB30BaTh MOCTABICHHBIE M CAMOCTOSTEIHHO
cOopMyIHpOBaHHBIE BOTIPOCH B KAUECTBE HHCTPYMEHTA NIO3HAHUS U OCHOBHI JIJIs1 (JOPMHUPOBAHUS THIIOTE3HI IO
IIPOBEPKE MPABUIBHOCTH BbICKa3bIBAEMBIX CYKICHUIA;

BJaJIeTh HaBbIKAMM CaMOCTOSATEIBHOTO IJIAHUPOBAHUS M IPOBEACHUS YUYCHHYECKHX SKCIIEPHUMEHTOB,
COBEpIIEHCTBOBATh YMEHUS Ha0JI01aTh 3a XOJJOM MPOIIECCa, CAaMOCTOSATENbHO IPOTHO3UPOBATh €T0 PE3yNbTar,
¢dopmynupoBate 0000IIEHHST W BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH pE3YJIBTAaTOB HCCIICAOBAHMUS,
COCTaBJIATh 0OOCHOBAaHHBIN OTYET O MPOIETAHHON paboTe;

IpUoOpeTaTh ONBIT YYEHHYECKOM HCCIIeOBAaTENbCKOM U IMPOEKTHOW JEATENIbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELIEHUS MpakTHUYeCKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHbIX METOJIOB MO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATbCS B  PA3IUYHBIX MCTOYHHMKAX HMH(GOpManuu (HaydHO-TIONMYJsIpHas JUTepaTypa
XMMHUYECKOTO COJepKaHus, CIpPaBOYHbIEe MocoOus, pecypcbl MHTepHeTa), aHaIM3UpOBaTh HHEOOPMALNIO
Pa3IMYHbIX BUJOB U (POPM IMpEACTaBICHUS, KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUYNBOCTD;

(dbopMynHMpOBaTh 3ampochl U MPHUMEHATh PA3JIMYHbIE METOJbl IpU IMOMCKe M 0TOOpe HH(popManuu,
HE00XO0AUMOM JJ1s1 BBIITOJTHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOTO TUIIa;

MpUOOpPETaTh OMNBIT MCIOJIb30BAaHUS HH(OPMALMOHHO-KOMMYHHUKATHUBHBIX TEXHOJOTMM M Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMalbHYIO (OpMy MpejcTaBieHUs HH(popManuu (cxembl, rpaduky,
JMarpaMMbl, TaOJIUIbl, PUCYHKU U JIpyTHE);

UCIIOJIb30BaTh HAy4yHBIH $3bIK B KauecTBE CpEACTBAa Npu paboTe C XUMHUYECKOW HH(pOpMaluen:
MPUMEHSTh MEXIpeaMeTHbIe (PU3nYecKkue U MaTeMaTHUeCKHe) 3HaKU U CUMBOJIBL, (hOpMYyJibl, a0OpeBUaTypHI,
HOMEHKJIATYpYy;

UCIOJIb30BATh U MIPE0OPa30BhIBATh 3HAKOBO-CHUMBOJIMYECKUE CPEICTBA HATIIATHOCTH.

OgiajeHne yHMBePCAJIbHBIMH KOMMYHHUKATUBHBIMH /1eliCTBUSIMU:

3aJlaBaTh BOIPOCHI [0 CYIIECTBY 00CY/IaeMOil TeMbl B XOJie JUaJIOTa W/UIU AUCKYCCUU, BBICKA3bIBaTh
uzaeu, GopMyJIMpoBaTh CBOM NMPEITI0KEHNUS OTHOCUTENILHO BHIMOJIHEHUS MPeI0KEHHON 3a/1auu;

BBICTYIIATh C IIPE3EHTALIMEN pPE3yIbTaTOB I103HABATEIBHON JIE€ATENBHOCTH, IIOJYYEHHBIX CAMOCTOSATEIBHO
WM COBMECTHO CO CBEPCTHHKAMU IPU BBIOJHEHUU XMMHUYECKOTO HKCIEPUMEHTa, IPAKTHUECKOH paboThI MO
UCCIIETOBAaHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peau3alluy y4eOHOro MpoeKTa U (pOpMyIHpOBaTh BHIBOIBI MO
pe3yabTaTaM IMPOBEAEHHBIX HCCIEIOBAHUN IyTEM COIJIACOBAHMS MO3MLMH B XoJe OOCYXAeHUs M oOMeHa
MHEHUSIMU.



OBiaieHne YHUBEPCAJIBLHBIMH PeryasiTUBHBIMU 1€ CTBUAMM:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBISITH CBOIO TO3HABATENBHYIO ACSITENBLHOCTh, OMpPENENssl e
[eJM W 3aJadd, KOHTPOJIMPOBaTh M 1O Mepe HEOOXOAWMOCTH KOPPEKTHPOBATH IPEIIaracMbIi alrOpUTM
JICHCTBUI MPH BBITIOJIHCHUH YIECOHBIX U UCCIIEIOBATEILCKUX 3a1a4, BRIOUpaTh Hanbosee 3¢ (HEKTUBHBIN CrIOCO0
WX PEIICHUS ¢ y4ETOM TOJTyUeHHUsI HOBBIX 3HAHHH O BEIIECTBAX M XUMUYECKHUX PEAKIIHIX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOCH JIEATEIILHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

2.3. NPEJMETHBIE PE3YJIBTATHI
10 KJTACC

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XuMUs» OTPaxaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUI O XUMHYECKOW COCTAaBIISIIONICH E€CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa, POJU XVUMHH B TIO3HAHWU SIBIICHUU TPHUPOJIBI, B POPMUPOBAHUN MBINUICHHUS W KYJIbTYpPhl JTUYHOCTH, €€
(GYHKIIMOHATBHOW TpPaMOTHOCTH, HEOOXOAMMOM Ui peUIeHHs MPaKTHYEeCKUX 3a/Jad U OKOJIOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3JI0POBBIO U IIPUPOTHOMN Cpelie;

BJIAJICHUE CHUCTEMOM XUMHYECKHMX 3HAHHMM, KOTOpas BKJIIOYACT: OCHOBOIIOJATAIOIINE TMOHSITHS
(XMMHYECKUW  DJI€MEHT,  aToM,  DJJEKTpOHHas  000jlouka  aToma,  MOJIEKYyJia,  BaJIEHTHOCTD,
ANEKTPOOTPHUIIATETILHOCTh, XUMUYECKas CBsI3b, CTPYKTYpHas (opmyna (pa3BEépHyTas U COKpauiéHHas), MOJb,
MOJIIpHasi Macca, MOJSPHBIA 00BEM, YrIepoAHbId CKeleT, (QyHKUHMOHAlbHAs TPYIIa, paguKal, U30MepHs,
M30MEphI, TOMOJIOTHYECKUU psJZl, TOMOJIOTH, YIIEBOIAOPOBI, KHCIOPOJ U a30TCOJCPKAIINE COCAUHEHUS,
MOHOMED, TOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC COCAMHEHUS); TCOPUU U 3aKOHBI (TEOpHs
CTpoeHHs opraHnueckux BemiectB A. M. ByTiepoBa, 3ak0OH COXpaHEHHsI MacChl BEUIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUU; MHUPOBO33PEHUECKHUE 3HAHUS, JIEXKAIINE B OCHOBE MOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XWMHYECKHX SIBJICHUH, (DaKTOJOTHMYECKHE CBEICHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUU H
0€30MMacHOM HCIIOJIb30BAHUH BAXHEHIINX OPraHWYECKUX BEIICCTB B OBITY M IMPAKTUYECKOW ACSITEILHOCTU
YeNoBeKa;

chOpPMUPOBAHHOCTh YMEHUW BBIBISATH XapaKTepHblEe TMPU3HAKU TOHSATHH, YCTaHABIMBATh HX
B3aUMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIIME MOHSATHS MPU OMUCAHWUU COCTaBa, CTPOEHUS U TMPEBpAIICHUI
OPraHNYEeCKUX COCTUHECHUI;

c(hOpMHUPOBAHHOCTh YMEHUH UCTIOIH30BATh XUMUYECKYIO CUMBOJIUKY JIJISl COCTABJICHHS MOJICKYISPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOHM, COKpaméHHOW) (OpMyNl OPraHUYECKUX BEIIECTB U ypPAaBHEHUH XUMHUYECKUX
peaKkiuii, U3roTaBIMBATh MOJEIM MOJIEKYJ OPTaHMYECKUX BEIIECTB IS WJUTFOCTPAIlMM WX XUMHUYECKOTO W
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAJUICKHOCTh M3YYEHHBIX OPTaHMUYECKUX BEIIECTB IO
WX COCTaBy M CTPOCHHIO K OMNPENENIEHHOMY KiacCy/Tpymie COeIuHeHUH (yriIeBOAOPOJbI, KUCIOPOI H
a30TcoJepXKalllie COSAMHEHMs, BBICOKOMOIEKYNISPHbIE COCOUHEHHs), JaBaTb MM  Ha3BaHHUsS IO
cucremarndeckoir HomeHknarype (IUPAC), a Ttakke NpUBOIUTH TpPHUBHAIBHBIE HAa3BaHHUS OTICIBHBIX
OpraHWYECKUX BEIIECTB (ITUJICH, MPOIMMICH, alleTWIEH, dTUJICHTINKOb, TJIHIepuH, (GeHomn, Gopmanbaerus,
alneTanbAeru/l, MypaBbuHasl KUCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCIIOTa, CTEAPUHOBASI KUCIIOTa, TII0K03a,
bpyKTO3a, KpaxmaJ, eJUTI0JI03a, TIUIHH);

c(hOPMHUPOBAHHOCTh YMEHHMSI OMPEIEIATh BHIBl XUMHUYECKON CBSI3M B OPraHUYECKHUX COCIMHECHHSIX
(onuHapHBIE U KpaTHBIE);

c(hOpPMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJIOKEHUS TEOPUH CTPOSHHUSI OpPraHWYecKuX BemlecTB A. M.
BbytnepoBa /s 00BsSICHEHUS 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXpPaHEHUS
MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTpOEHUE, (PU3UIECKHNE U XUMHUYECKHE CBOMCTBA
TUTIMYHBIX TPECTaBUTENEH PAa3IMYHBIX KIACCOB OPraHWYECKUX BeIIecTB (METaH, TaH, ITHUJIEH, MPOIHIIEH,
arieruiieH, Oyraauen-1,3, metunOyranueHn-1,3, 6€H307, METaHOM, 3TaHOJ, STUICHIIMKOIb, TJIMIEPUH, (EeHO,
areTanbJAeTH/l, MypaBbHHAsI U YKCYCHasl KHCIIOTHI, TJIFOKO3a, KpaxmMall, IeJUTI0JI03a, aMUHOYKCYCHAsI KUCJIOTA),
WUTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKAY HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUECKUX PEAKIUi C
MCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;



c(OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YTIICBOJOPOIHOTO CHIPhs (HE(Th, MIPUPOIHBIN
ras, yrojib), CocoObl X NepepadOTKU U MPAKTHUECKOE IPUMEHEHHE POIYKTOB epepabOTKH;

C()OPMHUPOBAHHOCTh YMEHUH NPOBOJUTH BBIYMCICHHS IO XUMHYECKUM YypaBHEHHUsAM (Macchl, 00bEMA,
KOJINYECTBA UCXOAHOI0 BEIIECTBA WM MPOAYKTAa PEAKLUMHU 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOIYKTOB PEAKIIUN);

c(OPMHPOBAHHOCTh YMEHUH BIIAJETh CUCTEMOH 3HAHWI 00 OCHOBHBIX METOAAX HAYYHOTO IO3HAHUS,
UCMOJb3YyEeMbIX B XHMMHUHU IPU H3YYEHMM BEIIECTB W XUMHUYECKUX SBJICHUN (HAOIIOACHUE, U3MEpEeHue,
HKCHEPUMEHT, MOJCIMPOBAHME), MCIIOJIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHMS JUIsl NPUHATUSA PEUIeHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHI COOJIOAATH MPaBHJIa MOJB30BAaHUS XUMUYECKOW TOCYI0N U JIaOOPaTOPHBIM
o0OpyJIOBaHMEM, a TakKXKe IMpaBWja OOpamleHHs C BEIECTBAMU B COOTBETCTBHHM C HMHCTPYKIUSMH IO
BBINOJIHEHUIO J1JAOOPAaTOPHBIX XMMUYECKHX OIIBITOB;

Cc(OPMHUPOBAHHOCTh YMEHMH IUIAHMPOBATh M BBINOJHATb XMMHUYECKMH SKCIIEPUMEHT (IpeBpallieHus
OpPraHMYECKUX BEIIECTB IPU HArPEBAHMUM, MOJIYHYEHHME JTHJIEHA U HU3YUYEHUE €ro CBOICTB, KauyECTBEHHbIE
peaKkIMyu OpPraHMYeCKHUX BEUIECTB, JEHATypalusi OENKOB MpH HArpeBaHWH, LIBETHBIE pPEAKIUH OCIKOB) B
COOTBETCTBUM C IpaBUJIAMM TEXHHUKHM O€30MacCHOCTH INpH OOpAIIeHUH C BELIECTBAMU MU JIaOOPATOPHBIM
000pyZ0BaHUEM, NPEACTABIATh PE3yIbTaThl XMMHUYECKOI'O SKCIEpUMEHTa B (opMe 3amucu ypaBHEHMH
COOTBETCTBYIOLINX PeaKkUuil 1 (HOPMYIHPOBATH BHIBOABI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATH XMMUYECKYI0 MH(POPMALIUIO, TIOTYyIaeMyI0 U3
pa3HbIX HCTOYHUKOB (cpesicTBa MaccoBoil nHdopMaru, HTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUIN COOIIONATh MPAaBUIA SKOJIOIMYECKH 11eJIeCO00Pa3HOro NOBECHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B ILEJIAX COXPAHEHMsS CBOEr0 3/I0pOBbS U OKPYXKAIOLIEH NpUPOJHON cpenbl,
OCO3HAaBaTh OMACHOCTb BO3JEUCTBUS HA JKHUBbIE OPraHU3MBbI OIPENEIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs
cmbicnt nokaszarens [1/IK, moscHATh Ha mpumepax crnocoObl YMEHBLIEHHS W NPEAOTBPALICHUS UX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

Uig 0OydarolUXCsl ¢ OTPaHUMYEHHBIMM BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE INPUMEHSATh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX IMO3HAHUS BEIIECTB U XMMHUYECKUX SIBICHUN;

IV CIeNbIX U CIA0OBUAALIMX OOYYaloIUXCs: YMEHHE HCIOJb30BaTh pPElbe(HO-TOUEUHYIO CHCTEMY
obo3Hauenuii JI. bpailist 1uid 3anmucu XUMHYECKUX (GOpPMYIL.

11 KIIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaXKaroT:

c(OPMUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKON COCTaBIISIFONICH €CTeCTBEHHO-HAYYHON KapTHHBI
MHUpa, POJU XMUMHH B TIO3HAHUU SIBICHUN MPHUPOJIBI, B (POPMUPOBAHUN MBINUICHHUS] H KYIbTYpPhl TUYHOCTH, €€
(YHKIIMOHAJIBPHOW TPaMOTHOCTH, HEOOXOAMMOHN Uil peUIeHHs MNpakTHUYEeCKUX 3aJad U  OKOJIOTMYECKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHOMN CPELIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKHMX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIOJAralIne MOHITHUS
(XUMHYECKUI 3JIEMEHT, aTOM, HM30TOIl, S-, P-, d- 3JIEKTpPOHHBIE OPOUTATM aTOMOB, MOH, MOJICKYJa, MOJIb,
MOJ'ISIpHBII\/’I O6T)éM, BAJICHTHOCTB, OJJICKTPOOTPULATCIIBHOCTh, CTCICHb OKHUCICHUA, XHUMHNYCECKasd CBA3b
(KOBaJ'IeHTHaSI, HMOHHasi, MCETAIJIMYCCKasd, BO)IOpOJIHaSI), KpucTalliIndeCcKasd peméTKa, TUIIBI XUMHUYCCKUX
peakuuii, pacTBOp, DJIEKTPOIUTHI, HEIJIEKTPOJIUTHI, DIEKTPOJIUTHYECKAss AUCCOLMAINSA, OKHUCIUTEID,
BOCCTaHOBHUTENIb, CKOPOCTh XMUMHUYECKON pEeaklUd, XUMHUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (TeOpUs
AJIEKTPOJIUTAYECKON aucconnanuu, nepuoandeckuid 3akon JI. M. MenpeneeBa, 3aKOH COXpPAaHEHHUSI MacChl
BELIECTB, 3aKOH COXpPAaHEHUS M TMPEBpAIICHUsS SHEPrMM IpPU XHUMUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHM, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIME B OCHOBE IMOHWMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XHMHUYECKHUX SIBIICHUH, (DaKTOIOTHMUECKHE CBEJEHUS O CBOWCTBaX, COCTaBe, MOJYYCHUU H
0€e30IMacHOM HCITOJIL30BAHUM BayKHEHIINX HCOPraHNM4YCCKUX BCUICCTB B 6I)ITy u HpaKTquCKOﬁ OCATCIIBHOCTU
YeNoBeKa;



chOpPMUPOBAHHOCTh YMEHUU BBISIBISATH XapaKTepHbIC MPHU3HAKA TMOHSITHHA, YCTaHABIUBAaTh WX
B3aUMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIME TOHSATHUS TMPU ONUCAHUM HEOPTaHUYECKUX BEHIECTB M HUX
MPEBPAILICHUI;

c(OpPMUPOBAHHOCTh YMEHUH HCMOIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBICHUS (OpMYJT BELIECTB
U YpaBHEHUH XMMHUYECKMX peakiui, cucremarnieckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3zBaHUS
OTJIETTbHBIX HEOPTraHUYECKUX BEUIECTB (yrapHbIi Ia3, YrJIEKUCIBIA Ta3, aMMHUAaK, TaiiéHas U3BeCTh, HeraméHas
U3BECTb, MUTHEBAS COJA, IUPUT U JPYTHUE);

c(OpMUPOBAHHOCTh YMEHHI OMPEENATh BAJICHTHOCTh U CTEIEHb OKHCIIEHUS XUMUYECKUX AJIEMEHTOB B
COCIMHEHUSX Ppa3MYHOIO COCTaBa, BHJ XUMHUYECKOW CBSI3U (KOBaJCHTHAs, HMOHHAs, MeTaJUIMYecKas,
BOJIOpOAHAs) B COCIAMHEHUSX, THUI KPUCTALIMYECKOM PpEIIETKM KOHKPETHOTO BellecTBa (aToMHasd,
MOJICKYJIIpHAsi, HWOHHAs, METAJIMYECKas), XapakTep Cpelbl B BOJHBIX pacTBOpax HEOPraHUYECKHUX
COCTMHECHHI,

c(OpMUPOBAHHOCTh YMEHUI YCTAaHABIMBATH MPUHAIJICAKHOCTH HEOPraHMYECKHUX BEIECTB MO UX COCTaBy
K ONpEeNeICHHOMY KJIAacCy/Tpylnme COeAMHEHUU (TPOCThIE BEIIECTBA — METAUIBI M HEMETAJUIbI, OKCHJIBI,
OCHOBaHMS, KUCIOTHI, aM(OTEPHBIC THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaThb CMBICH TIepuogudeckoro 3akona [I. M. MengeneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BACHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

c(hOPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JECKTPOHHOE CTPOCHHUE aTOMOB XMMHYECKHX DJIEMEHTOB
1-4 nepuonos [lepuoanueckoii cuctembl xumuueckux snemMeHToB Jl. V1. MenzaeneeBa, HCHONb3ys MOHATHS «S-,
p-, d-3JEKTPOHHBIE OPOUTANINY», «IHEPTETUIECKUE YPOBHIUY», OOBSICHITH 3aKOHOMEPHOCTH M3MEHEHHUsSI CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U MX COECIMHEHUH 1o mepuojaMm u rpynnam [lepuoamueckoil cucteMbl XUMHUYECKUX
anemeHToB 1. 1. Menpeneena;

chOpPMUPOBAHHOCTh ~YMEHHH  XapaKTepu3oBaTh (OMHUCHIBATH) OONIME XUMHYECKHE CBOMCTBA
HEOPraHUYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJIATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3M MEXKIY
HEOPraHUYECKUMH BEIIECTBAMU C IIOMOIIBIO YPAaBHEHU COOTBETCTBYIOUIUX XUMUUYECKUX PEaKIIUi;

c(hOPMHUPOBAHHOCTh YMEHHS KIJIACCU(PHUIIUPOBATh XMUMHYECKHE PEAKIMH 10 PA3TUYHBIM TpU3HAKAM
(uucnmy M CcOCTaBY pearupyrolux BeIIeCTB, TEIIOBOMY 3h(DEKTy peakiuu, N3MEHEHUIO CTENeHe OKHCICHHS
AJIEMEHTOB, 0OPAaTUMOCTH PEAKINH, YIACTHIO KaTaln3aTopa);

chOpPMUPOBAHHOCTh YMEHHI COCTaBISATH YpaBHEHHS pEaKIUi pa3TUYHBIX THUIOB, TIOJIHBIE H
COKpaIlI€HHbIC YPAaBHEHMsI PEaKlMii MOHHOTO OOMEHa, YUUTHIBAsl YCIOBUS, TIPH KOTOPHIX 3TH PEAKIIUU UIYT J0
KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHI MIPOBOJAUTDH PEAKIIUU, MTOATBEPKAAIOIINE KAaUeCTBEHHBIM COCTaB Pa3InYHbIX
HEOPraHUYECKHX BEIECTB, PACIIO3HABATh OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PAcCTBOpPax
HEOPraHWYECKUX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHUH PaCKpbhIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PpPEaKIUi
MOCPEACTBOM COCTaBIIEHUS DIIEKTPOHHOTO OallaHCa ITUX PEaKIIUi;

c(OpPMUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peakluud OT Pa3TUYHBIX
(hakTOpOB; XapakTep CMEIIEHUS XWMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3JECHCTBHS
(npunun Jle Hlatense);

chOpPMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XWUMHUYECKHE TIPOIECCHI, JIKAIIME B OCHOBE
MIPOMBIIIIJICHHOTO TOJTYYeHHsI CEPHOM KHCIOTHI, aMMHaKa, a Takke c(hOpMHUPOBAHHOCTH MPEICTaBIECHUN 00
00X HAYYHBIX MPUHITUATIAX M YKOJOTHYECKUX MPOOIeMax XHMHUIECKOTO TIPOU3BOICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCICHUS C HCIOJb30BAaHUEM IMOHSITHS «MaccoBas OIS
BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIICHWH Ta30B MPH XUMHUYECKHX PEAKIIMSIX, MAcChl BEIIECTBA WIIH
00BEMa Ta30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe UM 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B pEaKIIUU
BEIIIECTB, TEIUIOBOTO 3(deKTa peakiiuiu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MPEBPAIICHUS U
COXpaHEHUs SHEPTHH,

c(hOpMHUPOBAHHOCTh YMEHHI COOIOAATH MpaBUiIa MOJIb30BAHUS XUMUYECKOW MOCYA0N U J1a00paTOPHBIM
o0opynoBaHUEM, a TakXKe TpaBuUia OOpAlICHHS C BEUIECTBAMH B COOTBETCTBHH C HWHCTPYKIHUSMHU TIO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;



c(OPMHPOBAHHOCTh YMEHMH IUIAHUPOBATH M BBIMOJIHATH XWMHUYECKHUH SKCIEPUMEHT (pa3ioKeHue
MEPOKCHIa BOJOPOJAa B MPUCYTCTBUHM KaTaJU3aTOPa, OMpPENENIEHUE CPEAbl PAaCTBOPOB BEUIECTB C MOMOIIBIO
YHHUBEPCAJIBHOIO MHJIUKATOPA, BIMSHUE Pa3IUYHbIX (PAaKTOPOB HAa CKOPOCTb XMMHMYECKON peakIUH, PeaKkLuu
HMOHHOI0 OOMEHa, KauyeCTBEHHbIC PEAaKLUU Ha Cyib(aT-, KapOOHAT- U XJIOPUA-AaHHOHBI, HA KaTUOH aMMOHHUS,
pelIeHre SKCIEPUMEHTATIBHBIX 3a/1a4 1Mo TeMaM «Metamuib» u «HeMeTamib»y) B COOTBETCTBUU C MpaBUIIAMHU
TEXHUKA O€30IacCHOCTH TpU OOpAIeHHWH C BEIIECTBAMHM U JIAOOPAaTOPHBIM 00OpPYIOBaHHMEM, IPEICTABIISATH
pe3yabTaThl XMMHMYECKOIO HKCIEpUMEHTa B (opMe 3alucu ypaBHEHHUH COOTBETCTBYIOLIMX pPEaKLUd U
(GbopMyIMpOBAThH BBIBO/BI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKU aHAIN3UPOBATh XUMHUYECKYIO0 MH(OpPMALMIO, [OJyYaeMylo U3
pa3HBIX HCTOYHHUKOB (CpeICTBA MACCOBOI KOMMYHUKALUHU, IHTEpHET U IPYTHX);

c(hOpMUPOBAHHOCTh YMEHUH COOJIIOAATh MPaBHUiIa KOJIOTHUECKH 11€1eCO00Pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIbHOCTH B LENSAX COXPAaHEHHsS CBOErO 3JI0POBbs M OKpPY)KaroIeHd NPUPOAHON cpelsl,
OCO3HaBaTh OIIACHOCTb BO3JCHCTBUS HA JKUBBIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, MOHUMAsl CMBICI
nokazarens IIIK, mosicHaTe Ha mnpumepax crnocoObl yMEHBIIEHUS W MPEJOTBPALCHUS WX BPEIHOTO
BO3/ICHCTBUS HA OPraHU3M YEIIOBEKa;

U1 O0YyYarolUXcs C OTrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbS: yYMEHHE HPUMEHSATh 3HaHUS 00
OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BELIECTB U XUMUYECKUX SBJICHUN;

IJISL CIIENBIX U CIa0OBUAAMIMX OOYyYaroUIMXCs: YMEHHE HCIHOJIb30BaTh PENbe(HO-TOUECUHYIO CHCTEMY
obo3Hauennii JI. bpaidist 11 3aruc XUMHYECKUX (GOPMYIIL.

3. TEMATHYECKOE INTAHUPOBAHMUE 110 YYEBHOMY HHPEIMETY «XUMMA»
10 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumenoBaHue pa3ieioB Kontpo IpakTn (undposbie)
n/n TeM NPOrpaMMbl Bcero JbHBIE YecKue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcel
Paspnen 1. Teopernyeckue 0CHOBbI OPraHMYeCKON XHMHUH
L1 | Teopmn crpocmun oprammaceia | 3 BuGmorera LIOK
coemumenii A. M. Byrieposa https://m.edsoo.ru/7f41837c
Hroro no pazneny 3
Pasnen 2. YrieBonopoabl
21 [IpenenbHbIe YyrieBOAOPOIBI — 2 bu6mmoreka [JOK
AITKaHbBI https://m.edsoo.ru/7f41837¢c
29 HenpenenbHbie yrieBoaopoas: 6 1 bubnuotexa [JOK
AJIKCHBI, aJIKaJUCHBI, aJIKHHBI https://m.edsoo0.ru/7f41837¢c
2.3 ApoMaTniecKue yrieBoaoposl 2 BH6H_HOTeKa LIOK
https://m.edso0.ru/7f41837c
[IpupoiHBIE NICTOYHUKHT bubnnorexka [JOK
2.4 YTIEBOJIOPOIOB U UX 3 1 https://m.edsoo.ru/7f41837¢
nepepaboTka
Hroro no pazneny 13
Pasnen 3. Kuciopoacoaep:xanue oprannyecKue coeInHeHU sl
31 | Conprel. denon 3 Eﬁﬁ/ﬁeﬁiﬂﬁ/?mwsk
39 Anwpaerunsl. KapboHoBbIE 7 1 bu6mmoreka [JOK
KHCI0THL. CII0KHBIE dPHUPBI https://m.edsoo.ru/7f41837c
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bu6mmoreka [JOK

3.3 YIIeBOzbI 3 . https://m.edso0.ru/7f41837c
Hroro no pazueny 13
Paznen 4. A3oTconepskaniue opranHnyecKkue coeIuHeHus
4.1 AMuHBI. AMUHOKUCIOTHI. benku 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢c
Wroro mo paszneny 3
Paspnen S. BeicokoMoOJIeKYIsIpHbIE COeIMHEHUS
51 [Tnactmaccel. Kayayku. 2 bubmumoreka [IOK
BoJsokHa https://m.edsoo.ru/7f41837¢
Wroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34 9 5
I[TPOTPAMME
11 KJIACC
KonunyecTBo yacoB DJIEKTPOHHbIE
Ne HavnmeHoBaHUeE pa3iesioB U TEM Kontpo MpakTn (undposBbie)
n/n NPorpamMmbl Bcero JbHDBIE YecKue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebl
Pa3znen 1. Teopernueckue 0CHOBbI XUMHH
CtpoeHue aTOMOB. bubnunoreka [JOK
[Mepuoanyeckuii 3aKoH 1 https://m.edso0.ru/7f41837c
1.1 [Tepuoanueckas cucrema 3
XUMHUYECKUX dieMeHToR /1. .
Menneneesa
12 Crpoenue BeniecTsa. 4 bubnmnoreka [JOK
MHuoroo0pasue BeIecTB https://m.edso00.ru/7f41837c
13 | Xmneckne peaxuun 6 L ! Eggsﬁ?lor;.ee%zic.)rﬁﬂf41837c
Wroro no paszneny 13
Pa3nea 2. Heopranunyeckasi Xumust
21| Meranm 0 ! ﬁggsﬁ?/ﬁée%ﬁﬂljﬂmwsk
22 | Heweramme ; L 1| iipsim adsob 7641837
23 CBs13b HEOPraHUYECKUX U 2 bubnmoreka [JOK
OpPraHUYECKUX BEIICCTB https://m.edso0.ru/7f41837c
Uroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
bubmuorexa [JOK
3.1 XHMHA 1 OKH3HE 4 https://m.edsi.ru/7f41837c
Uroro no pazneny 4
OBUIIEE KOJIMYECTBO YACOB I10 34 9 3

ITPOTPAMME
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4.

INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne KoauuecTBoO

n/n Tema ypoxa 4acoB
Pasznea 1. TeopeTuyeckne 0CHOBbI OPraHUYeCKOH XUMUM 3

1 IIpeamer opraundeckor XUMHUH, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE 1

2 Teopust ctpoeHust opraHudeckux coenunennit A. M. bytneposa, e€ ocHOBHBIE 1
HOJIOKECHHUS

3 [IpencraBienue o kinaccudukauy opraHuueckux BemecTs. Homenknarypa 1
(cucremaTHyecKasl) M TPUBHAJIbHBIE HA3BAHUS OPraHMYECKUX BEIIECTB
Pasnen 2. YrieBonopoabl 13

4 AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUH s 1

S) MertaH 1 9TaH — IPOCTEHUIINE ITPEACTABUTENN AJIKAHOB 1

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1

7 OTUJIEH U NPOIMUJIEH — MPOCTEHIINE TPEICTABUTENIN AJIKEHOB 1

8 [Tpaktnyeckas padora Ne 1. «IlomyyeHne aTuIeHa U H3y4EHUE €TO CBOMCTBY 1

9 Anxanuensl. byraguen-1,3 u metunOyraguen-1,3. [lonyuyeHne CHHTETUYECKOTO 1
Kay4yyKa U Pe3HUHBI

10 AJ‘IKI/IHI:IZ cOCTaB 1 0COOEHHOCTH CTPOEHMSI, TOMOJIOIMYECKHM psil. ALleTUIIeH — 1
IPOCTEHIINN TPEICTAaBUTENb AJIKUHOB

11 Brluncienus 1o ypaBHEHHIO XUMHUYECKOU PEaKIiK 1

12 Apenbl: 6eH30J1 U TOJIY0JI. TOKCHYHOCTh apEHOB

13 I'eHeTnyeckas CBsI3b YIJI€BOJIOPOAOB, IPUHAJUIEKAIINUX K PA3INYHBIM Kilaccam

14 [TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB: IPUPOAHBIN I'a3 U NOMYTHBIE HEPTIHbIE 1
ra3bl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

15 [TprposHbIE HCTOYHUKH YTIIEBOIOPOAOB: IPUPOAHBIN a3 U NOMYTHbIE HEPTSIHBIE 1
ras3bl, He)Th ¥ MPOJYKTHI €€ nepepaboTKH

16 KontposnbHas padora Nel ro pazaeny «YTiaeBoI0pOIbD» 1
Pasnen 3. Kuciopoacoagep:xanue oprannyeckue coeinHeHus 13

17 AHaiu3 KOHTPOJIbHOM paboThl. [IpenenbHble 01HOATOMHBIE CITUPTHI: METAHOI U 1
aTaHoj. BogopoHas CBs3b

18 MHOroaTOMHbIE€ CIUPTHI: ITUJIECHTIIUKOJb U TJIMIEPUH 1

19 DeHOJI: CTPOEHHUE MOJIEKYJIbI, PU3NYECKUE U XUMHUYECKHE CBONCTBA, IPUMEHEHHE 1

20 Anpaeruapl: GOpMaNbAETH U alleTAIbICTH . AIICTOH 1

21 OJHOOCHOBHBIE NpefiesibHbIE KapOOHOBBIE KHCIOTHI: MypaBbUHAs U YKCYCHAsI 1

22 [Tpaxtrueckas padota Ne 2. «CBoICTBa pacTBOpa YKCYCHOM KHUCIOTHI» 1

23 CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK MPEICTaBUTENN BBICIINX KapOOHOBBIX 1
KHCJIOT

24 MBpl1a KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEe eCTBUE 1

o5 CrnoxHuble 3(hupbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX 1
7¢upoB

26 Kupbl: runponus, npuMeHeHue, OMoJIoTnyYecKas posib JKUPOB 1

7 VYrneBoasl: cocTaB, kiaccudukanys. BaxxHeiume npeacTaBUTeN : III0K03a, 1
bpykTO3a, caxaposa

28 Kpaxmai u nemitosao3a Kak IpUpOJHbIE TOJIUMEPHI 1




29 Konrponsnas padora Ne2 no pazaeny «Kuciaopoacoaeprkaiiue opraHu4eckue 1
COETMHEHUS»
Pasznea 4. A3oTconeprkaiye opranHudecKue coe{uHeHust 3
30 AHaM3 KOHTPOJIBHOW pabOThl. AMUHBI: METUJIAMUH U aHUJIMH 1
31 AMUHOKHUCIOTHI KaK aM(pOTepHbIe OPraHUYECKUE COSTUHEHUS, UX OUOIIOIrHYECKOe 1
3HayeHue. [lentuabl
32 benku Kak npupoHble BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS
Pa3nes 5. BbicOkOMOJIeKYJIIDHbIE COeIMHEHUSI 2
33 OCHOBHBIE IOHATHS XMMHH BHICOKOMOJIEKYJISIPHBIX COEAMHEHUN 1
34 OcHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJIIPHBIX coequHeHui. [ImacTtmaccsl, 1
Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
11 KVIACC
e KoimmuecTBo
w/n Tema ypoka JacoB
Pasnen 1. Teopernueckue 0CHOBbI XUMHU 13
1 XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs! KOH(UTYpallUsi aTOMOB 1
5 IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema XUMU4eCKux 3ieMeHToB . U. 1
MeHeneeBa, UX CBsI3b C COBPEMEHHOM TEOpUEH CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHUN
3 10 TpyIIam U rnepruojam. 3HaueHue NEPUOANUECKOT0 3aKOHA U CUCTEMBI 1
xuMuyeckux aemenToB J[.M. MenzeneeBa B pa3BUTUM HAYKU
4 CrpoeHue BelecTBa. XUMHUECKas CBsI3b, €€ BU/Ibl; MEXaHU3MbI 00pa30BaHus 1
KOBAJICHTHOM CBsI3U. BogoponHas cBs3b
5 BanenTtHocTh. DnexTpoorpuniarenbHocTh. CTeneHs okucieHus. Bemecrsa 1
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHUS
6 ITonsaTtue o nucnepcHbIX cuctemax. MicTuHHbIE M KOJUIOMAHBIE pacTBOPBL. MaccoBast 1
JI0J1s1 BEIIECTBA B PACTBOPE
v Knaccudukanms 1 HOMEHKIIaTypa HEOPraHMIECKUX coeuHeHni. [ eneTndyeckas 1
CBsI3b HEOPraHUYECKMX BEIIECTB, PA3JIMYHBIX KJIACCOB
Krnaccudukanus XuMHUeCKUX peakluii B HEOPraHUYECKOM 1 OpraHN4eCcKON XUMHUU.
8 3aKOH COXpaHEHMs MACChl BEILIECTB; 3aKOH COXPAHEHUS U IIPEBPAICHUs SHEPTUU 1
MIPU XUMHYECKUX PEAKIIMIX
9 CkopocTb peakiuu. OOpaTuMble peakiiui. XMMHYECKOe PABHOBECHE 1
10 HpaKTquCIias{ pabota Ne 1. «BnusHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTH 1
XUMHUYECKON PEAKIIUN»
OnekTponuTrdeckas quccouuanys. [lonstue o BomopoanoM nokasarene (PH)
11 pactBopa. Peakiiun nonHoro oomMeHa. ' uaponn3 opraHnyecKux U HEOpraHMUeCKux 1
BELIECTB
12 OKI/ICJ‘II/ITCHBHO-BO\f}CTaHOBI/ITeHBHHe peakiuu. [TousiTHe 00 35IeKTpoIn3e pacIiiaBoB 1
1 PacTBOPOB COJIEH
13 KonTponbnas pabora Nel no pazaeny «Teopernyeckue OCHOBBI XUMHUI 1
Paznen 2. Heoprannueckasi xumus 17
AHanu3 KOHTPOJIbHOM paboTel. MeTasuibl, ux nojoxxenue B [lepuonnueckoit
14 cucreMe xumuueckux snemMenToB /. . MenzaeneeBa u 0COOEHHOCTH CTPOCHHUS 1
atomoB. OOmue Gu3ndecKre CBONCTBA METAJIIIOB




15 CrnnaBbel METAJIOB. DJIEKTPOXUMUYECKUH psiJl HAIPSHKEHUI METaNIOB 1

16 XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METANIOB (HATPHil, Kaluil, KalbI1il, MarHUi, 1
ATFOMUHHNA) U UX COCTUHEHUN

17 XHUMHYECKHE CBOMCTBA XpOMa, MEIM M UX COCTMHCHUI 1

18 XuMHYECKHEe CBOMCTBA IMHKA, JKeJle3a U UX COeAUHEHUN 1

19 [IpakTrueckas padota Ne 2. "Pemenue skCiepuMEeHTAIBHBIX 33]1a4 110 TEME 1
«Metamib»"

20 Hewmeraisl, ux nonoxenue B llepruoauyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB /1. 1
W. MennieneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB

21 duznyeckue CBOWCTBA HEMETAUIOB. AJIJIOTPOIHS HEMETAILIIOB (Ha IpUMepe 1
KHCIIOpOoJIa, cephl, (hocdopa u yrieposa)

22 XUMHUYECKHE CBOMCTBA rAJIOTEHOB, CEPhl M MX COCAMHEHUN 1

23 XUMHUYECKHE CBOMCTBA a30Ta, (pocodpa u ux coennHEeHUN 1

24 XHMMHYECKUE CBOMCTBA YIIepoJa, KpEMHUS U UX COCUHEHUN 1

25 IIpuMeHeHNne Ba)KHENIIMX HEMETAJUIOB U UX COCIMHEHHUN 1

26 O06001IeHre U cCUCTEMaTU3AIIHS 3HvaHI/II71 o TeMe ((HeMeTaJIJII)IiX Boeruucnenus mo 1
ypaBHEHUSM XUMHUYECKHUX PEaKIUid U TePMOXUMUYECKUE PACUETHI

27 PpaKTHHGCKaﬂ pabota Ne 3. «PelieHue s3kCrieprMeHTalIbHbBIX 3a/1a4 110 TEME 1

Hemeranmb'"»

28 KonTponbnas pabora Ne 2 no remam «Metasuib» u «Hemeramiby 1

29 AHanu3 KOHTPOJIbHOM paboTel. Heopranuueckue u OpraHn4eckue KUCIOThI. 1
Heopraanueckne u opraHnyecKue OCHOBAHUS

30 AmMpoTepHBIC HEOpraHNYECKHE U OPraHMYECKUe CoequHeHMS. [ eHeTHIecKas CBA3b 1
HEOPraHMYECKUX M OPraHMYeCKHUX BEIIECTB
Paszpnen 3. Xumus v :Ku3Hb 4

31 Ponpb xumun B o0ecrieueHUM 9KOJIOTHIECKON, DHEPTeTUYECKOM U MTUIIEBON 1
0€30MMaCHOCTH, PA3BUTUU METUITUHBI

32 Hpe)IC”‘l:aBJ'ICHI/ISI 00 00X HAYYHBIX MPUHIUIIAX TPOMBIIIICHHOTO TTOTYdeHUS 1
BKHEHIIINX BEIIECTB

33 Ye0BEK B MUPE BELIECTB M MATEPHATIOB 1

34 XUMHS ¥ 3J0POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




5. BHeypouHasi 1eATeJIbHOCTD 110 NpeaAMeTy

10 kaacc

<I)0pMa ACATCJIbHOCTH

VYyactue B HHTEpHET-KpYyx)Kax u onumnuangax «Meralllkomay.

KoHKypc CHHKBEHHOB, UHTEIUIEKT-KapT «30Mepus u ee BUbI», «Peakiuu B OpraHn4eCcKOn XUMHUN».

VYyacTtue Bo Beepoccniickoi oJIMMITHAI€ IIKOJIbHUKOB.

VYyactue B TypHUpe «FOHBIN XUMUK»

Munu-ipoextsl «OpraHudeckre BellecTBa». MUHHU-TIPOEKThI, IMOCBSALICHHbIE AHIO yuuTens (5

OKTsI0pst), nHIO Poccuiickoit HayKu 00 MHTEPECHBIX XUMHUECKUX (PaKTaX, OTKPBITUSAX JOCTHKEHUX (8

¢deBpans), nato KocmonaBtuku (12 ampens), «Xumus s [loGeasr» (9 wmast), JIHIO meTckux

oOmecTBHHBIX opranuzanuii Poccun (19 mas)

6. DKCKypcusi Ha ecTeCTBeHHOHayudHble (akynbTeTel YPDY (25 sanaBaps [lenp poccuiickoro
CTYJIEHYECTBA)

7. Oxckypcus Ha benospckyro ADC u noxkapHyro yacth npu BADC

agrODdE

11 kaacc

DopMma 1e1TeTbHOCTH

=

VY4actue B MHTEpHET-KpYXKKax u onuMnuanax «Meralllkonay.

2. KoHKypC CHHKBEWHOB, HHTEIUICKT-KapT «XHMHUYECKas CBSI3b», «XHUMHUYECKHE IPOU3BOICTBAY,

«MeTasuibl IJIaBHBIX M MOOOYHBIX MOATPYIII».

VYuactue Bo Beepoccuiickoi 0uMITHaae MKOJIbHUKOB.

MUHU-TIPOEKTHI «3eJIeHAs» XUMUS», « XUMHUS U )KU3Hb», «XHUMUS Ha CIIy>k0e 001ecTBay.

MUHH-TIPOEKTHI, MTOCBSIIECHHBIE THIO yuuTens (5 okTsa0ps), nHi0 Poccuiickoll HayKu 00 MHTEPECHBIX

XUMUYECKUX (PaKTax, OTKPBITUSAX AoCTkKeHUsX (8 deBpans), naro KocmonaBtukm (12 ampens),

«Xumus it [Tobensr» (9 mas), [HI0 geTckux oOmecTBHHBIX opranu3anuii Poccun (19 mast)

6. DKCKypcHs Ha ecTeCTBeHHOHay4Hble QakynbTeTel YP®DY (25 sauBaps /[lenp poccuiickoro
CTYJICHUECTBA)

7. Dxckypeus Ha benosipckyro ADC u noxkapayro yacts npu BADC

o~ w

Bueypounast aesTenbHOCTh MO IPEAMETY OCYIIECTBISETCS B TOM YHCJIE MOCPEACTBOM Pa3IUYHbBIX
¢bopM opraHuzanuy, OTIIMYHBIX OT YPOUYHOM CHUCTEMBbI OOYYEeHHS, TAaKUX KaK KCKYPCHUH, KPYXKKH, CEKIHH,
KpyIrjble CTONbl, KOH(EpEeHUUHU, IUCHYThl, IIKOJIbHbIE HayuyHble OOIIECTBa, OJIMMIIHAJbI, KOHKYPCHI,
COpPEBHOBAHMSI, IOMCKOBBIE M HAy4YHbIE MCCIIEI0BaHMsI, OOIIECTBEHHO MOJI€3HbIe PAKTUKU U T. 1. BHeypouHas
JeSITENIbHOCTh TO3BOJISIET peain30BbIBaTh (efepaibHyl0 pabodyro MporpaMMmy BOCHHUTAHUS U (pelepanbHbIi
KaJIeHJapHBIN TUIaH BOCIIUTATENbHOM paboThI.

Onepatop 340 OO0 "KomnaHus "TeH3op"

JOKYMEHT MOZAMVCAH 3MEKTPOHHOM MOAMUCHIO

MYHUUUNANIbHOE HETUNOBOE ABTOHOMHOE OBLLEEOBGPA3SOBATEJIbHOE 10.10.24 11:26 Ceptudukar 5582E4667594AB2FA97171A92606C1AD
YYPEXXOEHMUE KYJIbTYPbI " TMMHA3UA "APT-3THO", CemeHoBa AHacTacusi (MSK)
AHaTonbeBHa, AnpekTop




