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IHHOACHUTEJIBHASA 3ATINCKA

[Tporpamma o XMMuu Ha ypOBHE CpeaHEro 00IIero oopazoBaHus pazpadoTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 ob6pazoBanun B Poccuiickoit @enepanum»,
TpeOOBaHUH K pe3ybTaTaM OCBOCHUS (peaepaabHoi 00pa30BaTEIILHON MPOTrpaMMBbl CPEHETO
obmiero oopazoBanus (DOIT COO), nmpencraBieHHbIX B DeepalbHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cTangapte COO, ¢ yuérom KoHuemnuu npemnogaBanus yaeOHOTO TpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranu3anusx Poccuiickoit @enepanny, peaau3yromux
OCHOBHBIE 00pa30BaTEIbHBIE TPOTPAMMBI, 1 OCHOBHBIX MOJIOXKEeHHH «CTpaTerny pa3BUTHS
BocniuTanus B Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsixkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TIOJIXOJIOB K pa3pabOTKe MPOrpaMMEI TI0 XUMHUH, K ONPEICTICHUI0 O0IIeH cTparerun
00yueHus1, BOCIIMUTAHUS U Pa3BUTHS 00YJaIOIIMXCS CPECTBAMH Y4eOHOTO NpeaMeTa « XUMUS»
st 10—11 xmaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KoHIeNTyanbHbIe moJioxkenuss ®I'OC COO o
B3aMMOOOYCIIOBJIICHHOCTH TI€JI€H, COAEpKaHUsl, pE3yJIbTaTOB O0yUeHHUs U TPEOOBaHUI K YPOBHIO
IMOATOTOBKH BBIITYCKHHUKOB.

Xumudeckoe o0pa3zoBaHue, TOJydaeMOe BBIITYCKHUKaMHU 00111e00pa3oBaTeIbHON OpraHu3aIliy,
SIBJIIETCS HEOTHEMJIEMOH YacThI0 HX 00pa30BaHHOCTH. OHO CITYKHUT 3aBEPIIAIONTAM 3TAITOM
pealin3anuy Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITFOUYECBBIX IICHHOCTEH, TPUCYIIUX
IIEJIOCTHOM CHCTEME XUMUIECKOTO 00pa30BaHus. DTH IICHHOCTH KacaroTCs IO3HAHUS 3aKOHOB
MIPUPOJIBI, POPMHUPOBAHUS MUPOBO33PEHUS M OOIIEH KYIbTYphI YSIIOBEKA, a TAKKE
AKOJIOTMYeCKd 000CHOBAHHOTO OTHOIIEHUS! K CBOEMY 3/I0POBBIO U IPUPOTHOMN cperie.
Peanusyercs xumuyeckoe o0pazoBaHre 0OydarOIMXCs Ha YPOBHE CPEIHEr0 00IIero
o0pa3oBaHUs CpeACTBAMH YUeOHOTO MpeaMeTa «XUMHUs», COJAepKaHUE U MOCTPOCHHE KOTOPOTO
OTIpe/ieSIeHBI B TPOrpaMMe M0 XUMHUH C Y4ETOM crieln(DUKH HAYKH XUMUH, € 3HAUCHUS B
MO3HAHUU MPUPOJIBI U B MAaTEpUAIBHOM JKU3HH OOIIECTBA, a TAKKE ¢ YUIETOM OOLINX Lenel u
MIPUHIIUIIOB, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSTHIE CUCTEMBI CPETHEro 0OIIero
obOpazoBanus B Poccuiickoii deaepanum.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0COOYIO POJIb B COBPEMEHHOM
LUMBUIIU3AIMH, B CO3JTAaHUU HOBOI 0a3bl MaTepuaabHOU KyabTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHpOBaHKE PAIIMOHATBHOIO HAYYHOTO MBIIIJICHUS, B CO3/IaHUE LIEJIOCTHOTO MPECTaBICHUS
00 OKpYy’KarollleM MUpPE KaK O eJUHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe (popMUPYETCS B XUMHUH
Ha OCHOBE MIOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIET0 MUPa, 0CO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo BSaHMOHCﬁCTBYH C ApYrumMu €CTCCTBCHHBIMH HaYKaMU, XUMU CTaJIa HEOTheMJIIEMO
4aCTbIO MI/IpOBOﬁ KYJBbTYPHI, H606X0,Z[I/IMLIM YCJIOBHEM YCIICHIHOI'O TpyAa U JKU3HU KaXXJA0I'0
YJICHA O6H_ICCTBa. COBpeMeHHaﬂ XUMHUA KaK HayKa CO3UJAATCIIbHAA, KaK HayKa BBICOKUX
TEXHOJIOTUI HaIlpaBJICHA HAa PCHICHUC r100aIbHBIX HpO6J’ICM yCTOfI‘IHBOFO pa3BUTHUA
YCI0BCUCCTBA — CLIpLeBOﬁ, 3HepFeTquCKOﬁ, HI/IIJ_ICBOI\/’I, 9KOJIOTHYECKOM 0€30IaCHOCTH U
OXpaHbI 3I0POBbA.

B cooTBeTcTBHU € 0OUIMMHU 1ENIIMU U IPUHIUIIAMU CPEAHEro 00Iero 00pa3oBaHMsl COAEpIKaHUE
npeamera «Xumus» (10 kmace, 6a30BbIil ypOBEHb U3yUEHHsI) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIBTYPHYIO MOATOTOBKY 00yJarOmuXcs, HE00X0AUMYIO UM JUIS
BBIPAaOOTKH MHPOBO33PEHUECKUX OPUEHTHUPOB, YCIIEITHOTO BKIIOUYEHUS B )KU3HB COLIMYMa,
NPOJI0JDKEHHsT 00pa30BaHuUs B pa3IMYHBIX 0071aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CrpykTypa coaepxkanus Kypca — «Opranudeckasi XuMus» - cpopMrupoBaHa B IporpamMmme 1o
XMMHUHU Ha OCHOBE CHCTEMHOTO IOJIX0/a K U3Y4EHHUI0 y4eOHOro MaTepuaiia 1 00yciaoBieHa
HCTOPHUYECKH 000CHOBAHHBIM PAa3BUTHUEM 3HAHUI Ha ONPEeIEHHBIX TEOPETUUECKIX YPOBHSIX.
Tak, B Kypce OpraHu4eCKOM XMMHUH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIIACCUYECKOU
TEOPUH CTPOECHUS OPraHUYECKUX COCIMHEHNMN, & TAKXKE HA YPOBHE CTEPEOXUMHUYECKUX U
AIIEKTPOHHBIX MPEJICTABICHHUH O CTPOCHHH BemecTB. CBeeHus 00 u3y4aeMbIX B Kypce
BELIECTBAX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB /10 CJIOKHBIX OMOJOrM4YE€CKH aKTUBHBIX
coenuHeHu. B Kypce opraHnyeckoil XMMHH M0JIy4at0T pa3BUTHE C(POPMUPOBAHHBIE HA YPOBHE
OCHOBHOTO 00111er0 00pa30BaHus IEPBOHAYAIILHBIE TPEICTABICHUS O XUMUYECKOU CBS3H,
KJIacCU()MKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O
XUMHUYECKON PEAKIUU.

[Tox HOBBIM yTJI0M 3peHus B IpeameTe « XUMus» 0a30BOro ypoBHS pacCMaTpPUBACTCS
M3YYEHHBII Ha ypOBHE OCHOBHOTO 00111er0 00pa30oBaHMs TEOPETUUECKUI MaTeprall U
(akTOJIOrMuecKre CBEJCHHS O BEIIECTBAX U XMMHUECKON peaKIHH.

Enunas cucrema 3HaHUN O BaXKHEUMIIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAaX U
MPUMEHEHNH, a TAKKE O XUMUYECKUX PEAKIUAX, X CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
JOTIOJTHSIETCS B Kypcax 10 Kiacca 3ieMEeHTaMu COACPKaHUs, UMEIOIIUMU KYJIbTYPOJIOTHUECKHI
Y TIPUKJIATHOW XapakTep. ITH 3HAHHS CTIOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBSI3U XUMHH C
JPYrMMH HayKaMH, PaCKpbhIBAIOT €€ POJib B TO3HABATEILHON U TPAKTHYECKON NEATEITbHOCTH
YeJIOBEKa, CNOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHUSI K TIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU U
MPAKTUYECKUX MPWIOKEHUNA XUMHUH, TIOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIIECTBEHHO
Y JTUYHOCTHO 3HAYUMBIX MPOOJIeMax, CBA3aHHBIX C XUMUEH, KPUTHYECKH O CMBICIINBATh
MH(POPMAIIUIO ¥ MPUMEHSITH €€ JJIs IOTIOJTHEHW S 3HAHH |, PEIICHUST HHTEIUICKTYaIbHbIX U
AKCIIEPUMEHTAIILHBIX HCCIIEIOBATEILCKUX 3aa4. B 11emomM cogeprkanne yueOHOTO IpeaMeTa
«X¥UMUSD» TaHHOTO YPOBHS M3YUYCHHSI OPUEHTUPOBAHO HA (POPMHUPOBAHUE Yy 00YIAIOIITUXCS
MHPOBO33PEHUECKOM OCHOBBI JIJIs1 TOHUMAaHUs (PUIT0COPCKUX HIeH, TAKMX KaK: MaTepHATHHOE
€IMHCTBO HEOPTAaHMYECKOTO U OPraHUIECKOTO MUPA, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, [TO3HABAEMOCTh TPUPOJIHBIX SBJICHUI MYyTEM SKCIIEPUMEHTA U PEIICHUS
MIPOTHBOPEUNI MEXy HOBBIMHU (DaKTaMHU ¥ TCOPETUUCCKUMHU MPENOCHIIKAMH, OCO3HAHUE POJIH
XHUMHUH B PEIICHUH SKOJIOTHYECKUX MPOOIIeM, a Takke MPo0IeM cOepexeHUs SHEPTETUUSCKIX
pECyYpCOB, ChIPbA, CO3IaHUSI HOBBIX TEXHOJIOTUH U MAaTEPHUAJIOB.

B rutane periieHus 3a1a4 BOCIUTAHUS, PAa3BUTHS U COIUATU3AIMH 00 yUAIOIIUXCSI IPUHSITHIC
MIPOrpaMMO¥ 110 XMMHH TIOJIXO/IbI K OTIPEICIICHHUIO COJIEPKAHUS U TIOCTPOCHUS TpeMeTa
peycMaTpUBAOT POPMUPOBAHUE YHUBEPCATIBHBIX YUCOHBIX JICHCTBHIA, IMEIOIIUX 0a30BOC
3HAYCHUE JIJISl PA3JIMYHBIX BUJOB JICATEIBHOCTH: PEIICHUS IPOOJIeM, TIOUCKA, aHAIN3a U
00paboTku nHOpPMAIUU, HEOOXOIUMBIX JIUIS TPHOOPETECHHMS OIBITA TPAKTUYCCKON U
UCCIIEI0OBATEIILCKOM NeSITeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B TIO3HAHUHM XHMHUHU.

B npaktuke nmpemnoiaBaHusl XUMHU KaK Ha YpOBHE OCHOBHOTO 00I11ero 00pa3oBaHusl, TaK U Ha
YPOBHE CpeJHEro 00111ero 00pa3oBaHus, IPH ONPEIEIEHUH COAEPKaTEIbHON XapaKTePUCTUKU
LeJed U3y4eHUs MIPEIMETa HalpaBJIEHUEM IEPBOCTENIEHHON 3HAYUMOCTH TPaJULIHOHHO
pU3HAETCS POPMUPOBAHUE OCHOB XUMHUUECKOM HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, TPAKTUYECKOM JEATEIbHOCTH YEI0BEKA U KaK OJJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTyphl. C METOAMUYECKON TOUKH 3PEHUS TaKOM MOJIXO0J K OIPENEICHUIO LIeTel
W3Y4EHHUs NIPEIMETA SABISAETCS BIIOJIHE ONIPABJAHHBIM.

CornacHo JaHHOW TOYKE 3peHUS TJIaBHBIMU HEISIMA U3YYCHUS MpeaMeTa «XUMHUs» Ha 0a30BOM
ypoBHe (10 Ki1.) ABISIOTCSA:



e (QopMHUpOBaHHE CUCTEMBI XUMUUYECKUX 3HAHUHA KaK BAYKHEUIIIEH COCTaBIISFOIICH
€CTECTBEHHO-HAYYHON KaPTUHBI MUPA, B OCHOBE KOTOPOU JIeXKAaT KIIFOUEBbIC MOHATHUS,
(hyHIaMeHTaJIbHBIE 3aKOHBI U TEOPUH XUMUH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE U
MMOHMUMAHKE CYITHOCTU JOCTYITHBIX 0000IEHN MUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJIEHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS;

e (opMHUpOBaHUE U PA3BUTHE MIPEICTABICHUIA O HAYYHBIX METO/IaX IIO3HAHUS BEIICCTB H
XUMUYECKUX PEAKIUi, HEOOXOAUMBIX JJIs MPUOOPETEHUST YMEHUN OPUEHTUPOBATHCS B
MHpPE BEIIECTB U XUMUYECKUX SIBJICHUN, UMEIOIINX MECTO B IPUPOJIC, B MPAKTHUECKOUN U
MOBCEIHEBHOM JKU3HU;

e Ppa3BUTHE YMCHHI U CIIOCOOOB JEATCILHOCTH, CBSI3aHHBIX C HAOIIOICHUEM H
00BSCHEHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOTIOICHUEM TIPABHII OE30ITaCHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ aTum, coaeprkarenbHas XapaKTepUCTHUKA T1eJIeil U 3a71a4 U3y4eHus MpeaMeTa B
MPOrpaMMe M0 XUMHUU YTOYHEHA H CKOPPEKTHPOBAHA B COOTBETCTBUN C HOBBIMH MPUOPUTCTAMH
B CHCTEME CpeqiHero oomiero oopasoBanus. CerogHs B MPENoIaBaHUH XUMUH B OOJIBIIIEH
CTENEHHU OTAAETCS MPEANOUYTEHUE MPAKTUUECKOW KOMIIOHEHTE COJIEpKaHus 00yUeHus,
OPHEHTHUPOBAHHOM Ha MOJITOTOBKY BBIITYCKHHUKA 0011€00pa30BaTEIbHON OpraHu3aIiy,
BIIAJICIONIEr0 He HA0OPOM 3HAHUH, a PYHKIIMOHAIBHOW IPAMOTHOCTBIO, TO €CTh CIIOCO0aMU 1
YMEHHSAMH aKTUBHOTO ITOJTYYCHUS 3HAHUHA U IPUMEHEHUS UX B PEaIbHOU KU3HU JUTS PEIIICHHS
MPaKTUYECKUX 3a]1a4.

B cBs131 ¢ 3TUM TIpH U3yUEHUH TIpeaMeTa « XUMUSD) TOMUHHUPYIOIIee 3HAYCHHE TPUOOPETAI0T
TakHe LEeIH U 3a/1a4l, KaK:

ajanranusi oOy4Jaroumxcs K yCJIOBUSIM JUHAMUYHO pa3BUBAIOIIETOCs MUpa, (popMupoBaHue
MHTEJUJIEKTYaJIbHO Pa3BUTOM JINYHOCTH, TOTOBOM K CaM0O00Opa30BaHUIO, COTPYIHUUECTBY,
CaMOCTOSITEIBHOMY IPUHSATUIO TPAMOTHBIX PEUICHUI B KOHKPETHBIX KU3HEHHBIX CUTYaAIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dhopmupoBaHHe Y 00YJAIOIIMXCS KITFOYEBBIX HABBIKOB (KITFOYEBBIX KOMITCTCHIIHH ), UMEIOIINX
YHHUBEpPCaJIbHOE 3HAUCHUE JIJIS Pa3IMYHBIX BUIOB ACATEILHOCTU: PEIIeHUs IpooiieM, MOUCKa,
aHanu3a 1 00paboTKu WHGOPMAIUHU, HEOOXOIUMBIX JUIsl IPUOOPETEHUS OIBITA ACSITSIBHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE MECTO B IO3HAHUM XMUMHUHU, a TAKKE [l OLICHKHU C MO3ULIUN
9KOJIOTMYECKO 06€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX IPOIIECCOB Ha
OpraHu3M 4YejoBeKa U MPUPOJHYIO CPEy;

pa3BUTHE NO3HABATEJIBHBIX HHTEPECOB, MHTEIIEKTYalbHBIX M TBOPUYECKHX CIIOCOOHOCTEH
oOyuaronmxcs: crnocoOHOCTH CaMOCTOSITENIbHO MPHOOPETAaTh HOBBIE 3HAHUS MO0 XUMHH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCTIOIH30BATh COBPEMEHHbBIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JIJIs TIOUCKA U aHalIM3a y4eOHOU U HAYYHO-TIOMYIISIPHON MH(POPMAITUN XUMHUYECKOTO
COJIepKaHNUS;

(dbopMUpOBaHKE U Pa3BUTHE Y O0YYAIOIIMXCS ACCOLIMATUBHOTO M JIOTHYECKOTO MBIIILIICHHS,
HaOMI0ATEIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH JIAHUPOBAHUH U NMPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCITUTaHHE Y 00YJarOIMUXCs YOS KIEHHOCTH B TYMaHUCTHYECKOW HANIPAaBIEHHOCTH XUMHUH, €€
BYKHOU POJU B PEIICHUH TJI00ATBHBIX MPOOIEM pallMOHATBFHOTO MPUPOAOTIONH30 BAaHUS,
MOTIOJTHEHH S SHEPTeTUUYECKUX PECYPCOB U COXPAaHEHUS IPUPOTHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OepeKHOTO OTHOIIEHHSI K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE
MPUOOPETEHUS OTBITa UCTIOIb30BAHUS MTOJTYYEHHBIX 3HAHUH /TSl IPUHATHS TPAMOTHBIX pPeleHui
B CUTYaIlUsX, CBSI3aHHBIX C XUMUYECKIUMHU SIBJICHUSMHU.

B yueOHOM mnaHe cpeaHero oo1iero oopa3oBaHus MpeaMeT «XUMHUs» 6a30BOT0 yPOBHS BXOIUT
B COCTaB MpeAMETHOH oOnactu «EcTecTBEeHHO-HAYYHBIE MTPEIMETHD.

OO1ee YncIo 4YacoB, OTBEAEHHBIX ISl U3YUEHUS] XUMHH, HAa 0230BOM YPOBHE CpeIHEro ooIiero
oOpazoBanus, cocraBisier B 10 kimacce — 34 yaca (1 yac B Henelo).



COJAEPKAHUE OBYYEHUA 10 KIACC OPTAHUYECKASA XUMUSA
Teoperuyeckne 0CHOBBI OPraHUYeCKONH XUMUH

[IpenMer opraHuecKkoi XuMuUM: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYECHUE B ITOJIyUEHUU HOBBIX
BEILIECTB U MaTeprajoB. Teopus CTpOECHUs OpraHudeckux coequnenui A. M. byrneposa, e€
OCHOBHBIE 10JI0KEHHs. CTPYKTYpHBIE (OPMYIIBI OpraHMYECKHX BemecTB. ['omomorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.
[IpencraBienue o Kiaccuukany OpraHnyecKkux BeuecTs. HoMeHkaTypa oprann4eckux
COEIMHEHUH (cucTeMaTHyecKas) U TpUBUAIbHbIE HA3BaHUS BaXXHEHILINX MpeACcTaBUTEIEH
KJIACCOB OPraHUYECKUX BEIIECTB.

DKcrepuMEeHTAIbHBIE METOIbI N3yUEHUS BEIIECTB U UX MPEBPALLEHUI: 03HAKOMIIEHHE C
o0pa3iaMy OpraHMYeCcKUX BEIIECTB U MaTepUaIaMy Ha UX OCHOBE, MOJICINPOBAHUE MOJIEKYJI
OpraHMYECKUX BEIECTB, HAOIIOEHNE U OMIMCAHNE JEMOHCTPALMOHHBIX OIMBITOB MO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, OOYTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHUM pAl. MeTaH u 3TaH — mpocrenmne
MIPE/ICTAaBUTENHN aJIKaHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakuy 3aMeIIeHUs U
TOpEeHUs ), HaX0XkIeHNE B IPUPO/IE, MOTYYEeHNE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN PsiA. DTUIIEH U IPOIWIEH — IPOCTEMIIINE
MPEACTABUTENH AIKEHOB: (DU3MYECKUE U XUMHYECKHE CBOMCTBA (PEaKIIuu THAPUPOBAHHS,
raJIor€HUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.
Anxanuensl: OyragueH-1,3 u MmetunOyraaues-1,3: cTpoeHne, BAXKHEUIITNE XUMUYECKUE
cBOMCTBa (peakius noaumepusanun). [lonydeHne cHHTETHYECKOTO KaydyKa U PE3UHBI.
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTHYCCKUN PsJl. ALIETHIICH — MPOCTEHIIINIA
MIpe/ICTaBUTENb AJTIKHHOB: COCTaB, CTPOCHHE, (PU3MUECKUE U XUMUYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApPATAIIU, TOPEHUs ), TOTyd€HUE U IIPUMEHEHUE.

Apensbl. benzoun: coctas, cTpoeHue, pU3nUeckre U XMMUYECKHe CBOMCTBA (peaKIuu
raJIOT€HUPOBAHUS U HUTPOBAHUS), MIOJIydeHUE U IPUMEHEeHHe. 101yo: cocmas, cmpoeHue,
Qusuueckue u xumuyecKue ceoUCM8a (peaKyuu 2an02eHUpO8anus U HUMpPOBanus), noiydeHue u
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHYecKas CBA3b MEXAY YIJIEBOJAOPOIAMH,
MIPUHAUICKALMMH K pa3JIMuHbIM KJlaccaMm.

[IpupoaHble HCTOYHUKH YTieBOA0Po0B. [Iprpoansbliil ra3 u nomnyrHeie HeTsIHbIE Ta3bl. HepTh
u e€ npoucxoxaeHue. CrnocoObl nepepadoTKi HEPTH: ePEroHkKa, KPEKUHT (TEPMUUYECKUH,
KaTaJguTH4ecKuil), mupoinus. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepaboTKy.
DKCHepUMEHTAIbHbIE METO/Ibl U3YUEHUS BEILIECTB U UX IIPEBPAILCHUN: 03HAKOMIIEHHUE C
oOpasliaMu I1acTMacc, KayaykoB U pe3uHbl, Koymekiuu «HedTe» u «Yronb», MoaenupoBaHme
MOJIEKYJ YTII€BOJAOPOIOB U TaJIOT€HOMPOU3BOAHBIX, IPOBEICHHE NPAKTUYECKON PabOThI:
IIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Brruncnenus o ypaBHEHUIO XMUMHUECKOH peakiiu (Macchl, 00bEMa, KOJITMYECTBA UCXOAHOTO
BEIECTBA WJIM MPOAYKTa PEeaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3
HCXOJHBIX BEIIECTB WJIM MPOIYKTOB PEAKIIUN).

Kuciopoaconep:kamye opraHudecKkue coeInHEeHHsI

Hpe,Z[CJ'ILHLIC OHOATOMHBIC CIIMPTHI. MeTaHoJ ¥ 3TaHOI: CTPOCHHC, (1)I/I3I/IquKI/Ie 1 XUMHYCCKHUEC
CBOMCTBaA (peaKI_II/II/I C aKTUBHBIMH MCTAJUIaMU, IaJIOTCHOBOAOPOJaMHU, FOpCHI/IC), IMPUMCHCHHUC.



BonopoaHsbie cBsI3u MEXy MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MeTaHOJIa U 3TaHOJIa Ha OpraHu3M
4eJl0BeKa.

MHOroaToMHbI€ CIIUPTHI. DTUICHIIIMKOIb U TIIULEPUH: CTPOCHUE, (PU3nYecKre U XUMUYECKUE
CBOJCTBa (B3aMMOJIEMCTBHE CO 1IEJI0YHBIMU METAJUIAMH, KAUECTBEHHAs peaklys Ha
MHOT'0aTOMHBIE CIUPTHI). JlelicTBUe Ha opranu3M uenoBeka. [Ipumenenue rioumepuHa u
STUJICHTJIUKOJIS.

@DeHOJI: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHUE U XUMHYECKHE CBOICTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue denoua.

Anbaerunibl U kemoHwvl. DopManbIeru, aleTaibIeTul: CTPOCHHE, PU3NYECKUE U XUMUYECKUE
CBOICTBa (peakuy OKUCICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIMH), [T0JIyYEHUE U
MIPUMEHEHUE.

OnHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE KUCIOTH. MypaBbHHASI U YKCYCHAsl KUCIIOTBHI:
CTpoeHue, (pU3nvecKre U XMMUYECKUE CBOMCTBa (CBOMCTBA, OOIIME /I Kjlacca KUCIIOT, PeaKIIUs
sTepuduKalnn), NodydeHue u npumMeHenne. CTeapuHoBas U OJIEMHOBAsI KMCIOTHI KaK
MIPEICTAaBUTENHN BBICIIMX KapOOHOBBIX KMCIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE ACUCTBHE.

CrnosHble 3(hupbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ MAposin3 caoKHbIX 3pupoB. JKupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrieBoapl: cocTaB, KiacCUpUKAIKS YIIIEeBOA0B (MOHO-, TU- M TIOJIMcaxapuasl). [mroko3a —
MPOCTEHIINI MOHOCAXapU: 0COOEHHOCTH CTPOEHUS MOJICKYJIbI, PU3NUECKHE B XUMUUECKHE
cBoiicTBa (B3aumoeiicTaue ¢ ruapokcuiom menu(ll), okucnenne aMMuayHbIM pacTBOPOM
okcuaa cepedpa(l), BocctaHoBIIeHHE, OpOKEHHE TIIFOKO3bI), HAXOKICHUE B IPUPOJIE,
puMeHeHue, onostornaeckas poiib. Dotocunres. PpykTO3a KaK H30MEP TITIOKO3HI.

Kpaxman u nenironosa kak npupoaHbie noaumepbl. CTpoeHHe Kpaxmaia U HeJUTI0I03bI.
duznyeckue U XMMHUYECKHUEe CBOICTBA Kpaxmaia (TUIPOJIN3, KAUeCTBEHHAs PEAKIHsI C HOJ0M).
DKcrepuMEeHTAIbHBIE METO/IbI M3yUEHUS BEIIECTB U UX NMPEBPAIllEHUI: MPOBEACHUE,
HaOJI0/IEHNE U ONTUCaHKE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHbIE
peaKIuy OJTHOATOMHBIX CIUPTOB (OKHCIeHUE 3TaHoa okcuaoMm Meau(Il)), MHOTOaTOMHBIX
CIUPTOB (B3aUMOJIeiicTBUE TyHIepuHa ¢ Tuapokcuaom meau(1l)), ampaeruaoB (oKucieHne
aMMHaYHBIM pacTBopoM okcuzaa cepedpa(l) u ruapoxcugom menu(Il), B3aumoaelictue
KpaxMmaja ¢ U0Ji0M), IPOBeIEeHNE IPAKTUUECKO paboThl: CBOMCTBA pacTBOPA YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Boruncnenus o ypaBHEHUIO XMMHUECKON peakiuu (Macchl, 00bEMa, KOJUYECTBA UCXOJHOTO
BEIECTBA WM MPOAYKTa PEeaKlUU M0 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJHOIO U3
HCXOJHBIX BEILIECTB WJIM MPOIYKTOB PEAKIUN).

A3oTCcoepKale OpraHndeckie CoeqMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(pOTepHbIE OpraHuyecKue coequHeHus. Pu3nyecKkue 1 XUMUIEeCKue
CBOICTBa aMUHOKHUCIIOT (HA MpUMepe TIUIMHA). bruosiornyeckoe 3Hau€HUE aMHUHOKUCIIOT.
IlenTunael.

benku kak mpupoHbIe BEICOKOMOJIEKYIIApHBIE coeinHenus. [lepBuunas, BTopudHas u
TpeTHYHAsl CTPYKTypa O0eIKoB. XMMHUYECKHE CBONCTBA OEIKOB: THAPOJIN3, IEHATYpaIIHs,
KaueCTBEHHBIC PEAKIIUU Ha OENKH.

DKcTepUMEHTAIbHBIE METO/IbI M3yUEHHS BEIIECTB U UX MPEBPAICHHI: HAONIOIeHUE U OTIMCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypaIusi OEKOB MMPU HATPEBAHUHU, [IBETHBIC PEAKIINH OEJIKOB.

BricokomoieKy/IsIpHbIe COeIMHEHHUS
OcHOBHBIE IOHATHSA XUMHUH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, MOJIUMED,

CTPYKTYPHOC€ 3BCHO, CTCIICHBb MOJIMMECPU3AlIUN, CPCIHAA MOJICKYIISIpHAd Macca. OcHOBHBIC
MCTOJbI CHHTC3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN — noJimmMepun3anus U MMOJIMKOHACHCAIU.



DKCIepUMEHTAIIBHBIE METO/IbI U3yUEHUS BEIIECTB U UX IIPEBPALLEHUI: 03HAKOMIIEHHUE C
o0Opa3iaMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EH NpU U3ydeHUH opranndeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNe KaK OOLINX €CTECTBEHHO-HAYUHBIX MMOHATHIA, TaK U
MOHATHH, SABISIOUUXCA CUCTEMHBIMU IS OTJIEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.
OOmire ecTecTBEeHHO-HAYYHBIC TIOHATHS: SIBJICHUE, HAYIHBIH (DaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHaJN3, CHHTE3, KIIacCH(PUKALINS, TIEPHOANYHOCTH, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT,
MOJIEJTUPOBaHUE.

®du3znka: MaTepusi, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPT€TUYECKUI YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, (PU3NYecKre BETHYUHBI U €AMHUIIBI
UX U3MEpPEHUs.

buonorus: knetka, opranusm, 6uocdepa, 0OMEH BEIIECTB B Opranu3mMe, GOTOCUHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBI, (PEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MT0JIE3HBIE HCKOTIAEMBbIE, TOTUINBO, PECYPCHI.
TexHosorus: nuuieBble MPOIYKThI, OCHOBBI PallMOHAILHOTO MUTAHMUS, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE Mperaparhbl, MaTepHalibl U3 HCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XMMHUU HA
BA30BOM YPOBHE CPEJITHET'O OBIIET'O OBPA3OBAHU A

JIMHHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiuBaeT TpeOOBaHHUS K pe3yIbTaTaM OCBOCHUS OOYJaIOIIMMHUCS TTPOTPaMM
cpenHero oOmiero oopazoBaHus (JITYHOCTHBIM, METAITPEIMETHBIM U MTpeAMETHBIM). HayuHo-
METOAUYECKON OCHOBOM AJIsl pa3pabOTKH MJIaHUPYEMBIX PE3YJIbTaTOB OCBOEHUS POTpaMM
cpenHero o0uiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHU C CUCTEMHO-ACATCIbHOCTHBIM ITIOAXO0A0M B CTPYKTYPE TUUYHOCTHBIX
PE3YIBTATOB OCBOCHUA IIPEAMETA «XUMHSD» Ha YPOBHC CPCIAHCTO o6mero O6pa3OBaHI/I$I
BBIJICJIICHBI CIICAYOIHUE COCTABIAOIINC:

OCO3HAaHHUC O6y‘IaIOH_II/IMI/IC$I pOCCHﬁCKOﬁ rpamnaHCKoﬁ HMICHTHNYHOCTHU — I'OTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATCIIbHOCTH U CaAMOOIIPCACICHUIO,

Haaln4nuc MOTHBAIlMH K 06yquI/no;

LEJICHAIIPABJICHHOC PA3BUTHEC BHYTPCHHUX Y6C)KI[6HHﬁ JJMYHOCTHU Ha OCHOBC KIIFOUCBbBIX
LICHHOCTEN U HCTOPUYCCKUX TpaI[I/II_II/Iﬁ 0a3oBOM HAayKHU XUMUHU;

TOTOBHOCTbB U CIIOCOOHOCTh 00YJarOIIUXCsl PYKOBOJICTBOBATHCS B CBOCH JIESTEIBHOCTH
IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, IPUCYIIIMMHU EJIOCTHOW CUCTEME XUMHUYECKOTO
oOpa3oBaHus;

HaJIMYHC ITPABOCO3HAHU A 3KOJIOTHYECKOI KYJIBTYPBI U CIIOCOOHOCTH CTaBHUTh ejii U CTpOUTHh
JKHU3HCHHBIC ITJIaHBI.

JIM4yHOCTHBIE PE3YJIbTaThbl OCBOCHUS MMPEAMCETA «XHUMHUS» TOCTUTAIOTCSI B €IMHCTBE y‘-IC6HOI71 n
BOCHUTATEIBHOM ACATEIBHOCTH B COOTBETCTBHUU C T'YMaHUCTUYCCKUMHU, COLITUOKYJIbTYPHLIMH,



JTYyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U UJI€AJIAMU POCCUHCKOTO TPakIaHCKOTO 00IIeCTBa,
MPUHATHIMU B OOIIIECTBE HOPMAMH U TIPAaBUJIAMU TTOBEACHUS, CIIOCOOCTBYIOIIMMH MTPOIEccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHHS TMYHOCTH OOYUYaAIOIIMXCS.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa « XUMHUS» OTPAXKAIOT COPMHUPOBAHHOCTH OIBITA
[I03HABATEIbHON M MPAKTUYECKOU JESATENILHOCTH 00YYaIOLIUXCs 110 PeaTu3alui IPUHATHIX B
o011ecTBe EHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa’aaHcKOro BOCIMTAHMS

OCO3HAHUS 00YJAIOIIUMHUCA CBOUX KOHCTUTYLIMOHHBIX MPaB M 00S3aHHOCTEH, YBOKCHHS K
3aKOHY U MPABOIOPSIKY;

MIPEACTABJICHUS O COLMATBHBIX HOPMaX U MPaBUIaX MEXKIMYHOCTHBIX OTHOIICHUM B KOJUIEKTHBE;
TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITEIBLHOCTH TIPH CO3/IaHUH YI€OHBIX MPOEKTOB,
pelieHur yuyeOHbIX U TT03HABATENIbHBIX 3a71a4, BHITIOJTHEHUH XUMHUUECKHX YKCIIEPUMEHTOB;
CrOCOOHOCTHU TOHUMATh ¥ MPUHUMATh MOTUBBI, HAMEPEHUSI, JIOTUKY U apTyMEHTHI JPYTHX MPU
aHaJIN3€ Pa3IUNYHBIX BUJOB YICOHOM NEATEIBHOCTH;

2) NaTPMOTHYECKOTO BOCIIUTAHMS !

IIEHHOCTHOTO OTHOIIEHHUS K HCTOPUIECKOMY U HAYYHOMY HACJIEIUIO OTEUECTBEHHOU XHUMUMU;
YBaXEHHUS K TIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUH M MPAKTHUECKOTO TIPUMEHEHUS XUMHH,
OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAYKH €CTh PE3YJIbTAT JUTUTEIbHBIX HAOTIOICHUH,
KPOTIOTJIMBBIX IKCIIEPUMEHTAIBHBIX IOMCKOB, TOCTOSIHHOTO TPYy/1a YYEHBIX U TIPAKTUKOB;
WHTEpeca M T03HABATEIbHBIX MOTHBOB B MOJTYYEHUHN U TTOCIIEIYIOIIEM aHAIH3e HH(OpMaIuu o
MePEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBSI3aHHBIE C XUMUYECKUMH SBJICHUAMU, U IPUHUMATD
OCO3HAHHBIE pPellIeHUs, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;
TOTOBHOCTH OIICHUBATh CBOE MOBEJCHHUE U MOCTYNKHU CBOMX TOBapUIIEH C MO3ULUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ATHX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHUS LIEHHOCTEH 3I0pOBOro 1 6e30MacHOro 00pasa KU3HH, HE00X0IMMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;
coOiroieHns rpaBuil 0€30MacHOro oOpallieHus ¢ BelecTBaMU B ObITY, IOBCEIHEBHOM JKU3HU U B
TPYIOBOM NESTENBHOCTH;

MMOHUMAaHU LIEHHOCTHU MPaBWJI HHAUBUAYAIEHOTO M KOJUIEKTUBHOTO 0€3011aCHOTO MOBEICHUS B
CUTYAIUSIX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS MOCIEACTBUI U HEMPUSITUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS aIKOTOJIS,
HApPKOTHUKOB, KYpeHUs);

5) Tpy10BOro BOCHIUTAHUA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKON e TENbHOCTH,
OOIIECTBEHHO MOJIE3HO, TBOPUECKOHN U IPYTUX BUAAX JESITEIbHOCTH;

YCTAHOBKH HA aKTUBHOE Y4acCTHE B PEIICHUH MPAKTUUECKHUX 3a/1a4 COLIMAIbHOW HANPABIEHHOCTH
(B paMKax CBOETo Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3yUeHHIO Mpo(deccuil pa3IuyHOro poja, B TOM YUCIIEe Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH M0 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM Tpyda U pe3yabTaTaM TPYIAOBOH AEATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHAMBHIYabHOM TpaeKTOpUu 00Opa3oBaHus, Oyaymieit
npodeccuu U pearu3ai COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U OTPEOHOCTEH 00111eCTBa;

6) 3K0/10rM4YecKOro BOCIIUTAHMS:

AKOJIOTHYECKH 11E71eCO00Pa3HOTO OTHOIICHHUS! K PUPOJIE, KAK HICTOYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3emie;



MOHUMAaHUS II00ATBHOTO XapaKTepa 3KOJIOTHUECKUX MPoOIeM, BIUSAHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COUMAIIBHOM CPEJIbL;

OCO3HAHHUS HEOOXOJMMOCTHU UCIOIb30BAaHUS TOCTHKEHUN XUMUU ISl PELLIEHUS] BOIIPOCOB
PaLMOHAIBHOTO IIPUPOAOIIOIB30BAHNS;

AKTUBHOT'O HENPUATHUSA ACUCTBUH, IPUHOCAIIUX BPEIl OKPYXKAIOLIEH IPUPOJIHOM Cpele, YMEHUS
IIPOrHO3UPOBATh HEOIArONPUATHBIE SKOJIOIMUECKUE TIOCIEACTBUS MPEANIPUHUMAEMbIX JIEHCTBUI
U NPEeAOTBPAILATh UX;

HaJIM4Ms PA3BUTOIO YKOJOTMYECKOTO MBIIUICHHUS, SKOJIOTUYECKON KYJIBTYPBI, OIIbITa
JEATEIBHOCTH 3KOJIOTMYECKOU HAIPABICHHOCTH, YMEHHUsI PYKOBOJCTBOBATHCS MU B
[103HABATEIbHON, KOMMYHUKAaTUBHOMN U COLIMANIbHOM MPaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HEHHOCTH HAYYHOI'0 IO3HAHMUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U 00I1I€CTBEHHOM MPaKTUKU;

MMOHUMAaHMs crielu(PUKU XUMHUH KaK HayKd, OCO3HAHUA €€ posid B GOPMUPOBAHUU
PaIMOHAIBLHOTO HAyYHOTO MBIIUIEHUS, CO3/IaHUH 1IEIOCTHOTO MPECTABIEHUS 00 OKPYKAOIeM
MHpE KAK O €IMHCTBE IPUPOJIBI U YEJIOBEKA, B IO3HAHUY IPUPOJIHBIX 3aKOHOMEPHOCTEN U
pelIeHny TpodieM COXpaHEHUsl IPUPOIHOTO PaBHOBECHS;

yOEXKIEHHOCTU B 0COO0M 3HAYMMOCTH XUMUU /ISl COBPEMEHHOW IUBUIIN3AUH: B €€
I'yMaHUCTHYECKOW HANpPaBJIEHHOCTH U BaXKHOM POJIM B CO3aHUU HOBOW 0Oa3bl MaTepUaIbHOM
KYJIBTYpBI, pEUICHUH I100abHBIX MPOOIeM YCTOMYUBOTO Pa3BUTHSI YEIOBEYECTBA — ChIPHEBOH,
SHEPreTHUECKOM, MUIEBOI U SKOJIOTUYECKOI 0€301aCHOCTH, B Pa3BUTHH MEIUIIUHBI,
o0ecrieueHny yCIOBHI YCHEIIHOTO TPy/ia U 3KOJOTUYECKH KOM(POPTHON KU3HU KaXI0To YjeHa
o0111ecTBa;

€CTECTBCHHO-HAYYHO! I'PaMOTHOCTH: IOHUMaHUS CYIIIHOCTH METOOB ITO3HAHUS, UCIIOJIb3yEMBbIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HMCII0JIb30BaTh MOJy4aeMble 3HAHUSA JUIsSl aHAJIN3a U
OOBSICHEHUS SIBJICHUM OKPYKAIOIIEr0 MUPA U MPOUCXOAALINX B HEM U3MEHEHUH, YMEHHUS JeaTh
000CHOBaHHBIE 3aKJIIOYEHNS] HA OCHOBE HAyUHBIX (DAKTOB M UMEIOIIUXCA JAHHBIX C LENbIO
IIOJIy4€HUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEBHO UCIIOJIb30BaTh XMMUYECKUE 3HAHUSI [Vl PeLIeHus Ipo0ieM B
pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpPEca K MO3HAHUIO U MCCIIEN0BATEIbCKON JESTEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HENIPEPhIBHOMY 00pa30BaHUIO U CaMOOOPAa30BaHUIO, K AKTUBHOMY
MIOJIy4EHUIO HOBBIX 3HaHUH 110 XMMHHU B COOTBETCTBUHM € )KU3HEHHBIMU NOTPEOHOCTAMU;
MHTEpeca K 0COOCHHOCTSM TPyZa B Pa3JIMYHbIX chepax NpoPhecCHOHATBHOMN e TETbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yibTaThl OCBOSHHSI yUeOHOTO MpeaMeTa «XUMUs Ha YPOBHE CPETHETO
o01rero 00pa3oBaHUs BKIHOYAIOT:

3HAYUMBIC TJIA (bOpMI/IpOBaHI/ISI MUPOBO33PCHUA o6yqa10m14xc;1 MCKIUCHUIIIIMHAPHBIC
(Me)KHpe,[[MeTHBIe) 06IueHaquHe IMMOHATHS, OTpaKar0IIHEC LCJIOCTHOCTD Hay‘IHOP’I KapTUHBI MUpPa
n CHCHH(bHKy MCTOIOB IMO3HAHU, UCTIOJIb3YEMBIX B CCTCCTBCHHBIX HAYKaX (MaTepI/IH, BCIICCTBO,
OHEpTrU:, SABJICHUEC, TPOLIECC, CUCTEMA, Hay‘lHLIfI (l)aKT, IMPpUHIHUII, THIIOTE3a, 3dKOHOMCPHOCTD,
3aKOH, TCOpH:I, UCCICAOBAHUC, Ha6J'IIO)IeHI/Ie, HU3MCPCHUC, SKCIICPUMCHT U z[pyrI/Ie),

YHUBEPCaJIbHbBIC YUCOHbIC IEHCTBUS (TI03HABATEIILHBIC, KOMMYHHUKATHBHBIC, PETYJISTUBHBIC),
obecrieunBaromue GopMupoBaHue GyHKIIMOHAIBHOM TPAMOTHOCTH U CONUAIbHOW KOMITETEHIIUN
oOyuaronuxcs;



CIOCOOHOCTh O0YUYAIOIIMXCS UCIIOJIB30BAaTh OCBOCHHBIE MEXINCIIUILTHHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS U YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS B IO3HABATEIILHOM U
COLIMAJIbHON ITPAKTHUKE.

MetanpeaMeTHbIE pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMHA YUCOHBIMU
[M03HABATENbHBIMU, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JCHCTBUSMH.

OsJaieHne YHUBEPCAJIbHBIMHI Y4eOHBIMH NMO3HABATEIbHBIMH A€ CTBUSIMH:

1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSTEIEHO (DOPMYITMPOBATH U aKTYaJIHM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPENIENATH IeNTU e TEILHOCTH, 3a1aBast MapaMeTPbl U KPUTEPHUU MX JTOCTHKEHHS, COOTHOCHTh
Pe3yIAbTATHI NS TEIHHOCTH C TIOCTABICHHBIMU LIEISMU;

WCTIOJIH30BATh TPH OCBOCHUH 3HAHUN TPUEMBI JIOTHUYECKOTO MBIIIUICHUS — BBIICIATh
XapaKkTepHbIe TPU3HAKY TIOHSATHIA U YCTaHABJIMBATH UX B3aUMOCBS3b, UCIIOIB30BATh
COOTBETCTBYIOIIHE MOHITHS IS OOBSICHEHHS OTJCIBHBIX (DAKTOB U SBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUTSI KIIACCH(PUKALINY BEIIECTB U XUMUYECKUX PEAKIINIA;
YCTaHABJIMBATH IPUIHHHO-CJICICTBEHHBIEC CBS3H MEKY H3y4aeMbIMH SIBIICHHUSIMU;

CTPOUTH JIOTHICCKUE PACCYXIACHUS (MHIYKTUBHBIC, ICYKTUBHBIE, TI0 aHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYINPOBATH BBIBOIBI H
3aKITIOYCHUS;

MIPUMEHSTH B MTPOIECCe TIO3HAHUS, HCTIOh3yeMble B XHMUHU CHMBOJIMYECKUE (3HAKOBHIC)
MO/JIeNH, TIPe0O0pa30BBIBATH MOJICITFHBIE IPEICTABICHUS — XUMUYECKHIA 3HAK (CHMBOJT) 3JIEMEHTA,
XUMUYecKas (opMysa, ypaBHCHHE XUMUIECKOH peaKkIMy — P PEIICHUH yIeOHBIX
MO3HABATEJBHBIX M MPAKTHYECKUX 33124, IPUMEHSTh Ha3BaHHBIC MOJICIIbHBIC TIPEACTABICHUS
IUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB M XUMUYECKUX PEAKIINN;
(bopMyITHpOBATh IENU ¥ 3a]]a41 UCCIICIOBAHMUS, HCIIOJIb30BATh MOCTABJICHHBIC M CAMOCTOSITEIIHHO
c(OpMYIIMPOBAaHHBIC BOMIPOCHI B KAYECTBE HHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJISI
(hOopMUPOBAHHS THIIOTE3HI 110 MPOBEPKE MPABHUIILHOCTH BHICKA3bIBACMBIX CY)KICHUH;

BJIQJICTh HABBIKAMH CaMOCTOSTEIBHOTO TUTAHUPOBAHMSI U TIPOBEICHUS YUCHHUECKUX
AKCTIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHSI HAOJIOIATh 32 XOJIOM IPOIECCa, CAMOCTOSITEILHO
MIPOTHO3UPOBATh €ro pe3yabTar, GOPMYIUPOBATH OOOOIIEHHUS U BBIBOIBI OTHOCUTEIHLHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHUS, COCTABISITH 000CHOBAHHBIM OTUYET O MPOJICTaHHON
pabore;

pUOOPETaTh OMBIT YIYCHUYESCKON MCCIIeIOBATEIBCKON U TPOSKTHOM IS TEILHOCTH, MTPOSBIISATH
CIOCOOHOCTh M TOTOBHOCTB K CAMOCTOSITEIILHOMY MTOMCKY METOJIOB PEIICHUS MPAKTHYECKUX
3aj]a4, MPUMEHECHUIO Pa3JIMYHBIX METOJIOB ITO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOUHUKAX HHPOPMAIIUH (HAYIHO -TIOYJISIpHAS JINTepaTypa
XMUMHUYECKOTO COJIep>KaHusl, CIIPaBOYHbIE MocoOus, pecypchl IHTepHeTa), aHamM3upoBaTh
MH(OPMALIHUIO PA3TUYHBIX BUJOB U (POPM MpeIcTaBICHHS, KPUTUUECKU OIICHUBATD €€
JOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTD;

(bopMyTHUpOBaTh 3aMPOCH M MPUMEHSTH pa3InYHbIE METOAbI IIPU MOUCKE U 0TOOpE
uHpopManuy, HeOOXOAUMOM /ISl BBITIOTHEHHsI YUeOHBIX 3a/1a4 ONpPeAeIEHHOTO TUTIA;
MPUOOPETATh OMBIT UCTOIb30BaHUS UH(OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN 1
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIIBHYIO (hopMy mpencTaBieHust HHPOpMaIu (CXEMBI,
rpaduKy, TuarpamMMsbl, TaOIHUIIbI, PUCYHKU U APYTHe);



MCIIOJIb30BaTh HAYYHBIN S3bIK B KQUECTBE CPENICTBA MPH paboTe ¢ XUMHUECKOW HHPOPMALIU eid:
MIPUMEHSATH MEXIpeAMETHbIE ((pru3nyecKre 1 MaTeMaTuyecKre) 3HaKu U CUMBOJIBL, (JOPMYJIBL,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCII0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKNE CPEJCTBA HATJISIAHOCTH.
OgBnageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 110 CYIIECTBY 00CYK/IaeMON TEMBI B XOJI€ JHaJiora W/ JUCKYCCHH,
BBICKa3bIBATh UAEH, (POPMYIUPOBATH CBOU MPEUIOKEHNS OTHOCUTENIBHO BBIIIOJIHEHUS
MPEI0KEHHOM 3a/1a4H;

BBICTYIIaTh C NIPE3EHTALMEN pe3y/bTaTOB MO3HABATEIbHON JESITEIbHOCTH, OJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUN XUMUYECKOTIO
AKCIEPUMEHTA, IPAKTUUECKON padOThI 110 UCCIIEIOBAHNUIO CBOMCTB U3y4aeMbIX BEIIECTB,
peanzanuy yueOHOro npoekTa U (opMyaupoBaTh BHIBOJIBI IO PE3Y/IbTaTaM MPOBEIEHHBIX
HCCIIEIOBAaHUI IMyTEM COTJIaCOBaHMSI MMO3ULIMHI B X0/1€ 00CYk/IeHUsI 1 0OMEHAa MHEHUSIMH.
OgiajeHHe YHMBeEPCAJIbHBIMH PeryJsiTABHBIMM IeHCTBUSIMU:

CaMOCTOSITENILHO IJIAHUPOBATh M OCYLIECTBIIATH CBOIO [T0O3HABATENIBHYIO I€ATEIbHOCTb,
onpezenss e€ ey U 3a7a4u, KOHTPOJIMPOBATh U 110 Mepe HE0OX0JMMOCTH KOPPEKTHPOBAThH
npeiaraéMblii anropuT™ JeHCTBUI IPU BBINOJIHEHUHU Y4€OHBIX U UCCIIEA0BATEIbCKUX 3a/1aY,
BbIOMpaTh Hanbosee F3pGEKTUBHBIN CTIOCOO X PELIEHUs ¢ YIETOM MOJYUYEHHs] HOBBIX 3HAHUU O
BEIECTBAX U XUMHUYECKUX PEaKIUX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIIBHOCTU HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

MNPEAMETHBIE PE3YJIBTATHI 10 KJIACC
[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XUMUsD OTpaxaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABIISIIONIEH €CTECTBEHHO-HAYIHON
KapTUHBI MUPA, POJIM XUMUU B MIO3HAHUU SIBICHUM MPUPOABI, B GOPMUPOBAHUU MBILUICHUS U
KYJIBTYpBI JINYHOCTH, €€ PYHKINOHAIBHON rpaMOTHOCTH, HEOOXOAUMOM AJIsl peleHUs
MPAKTUYECKUX 33734 U IKOJIOTUYECKH 0O0CHOBAHHOTO OTHOUIEHHS K CBOEMY 3/I0POBbBIO U
MIPUPOIHOM cperie;

BIIICHUE CUCTEMOU XMMHUYECKUX 3HAHH, KOTOpask BKIIOYAET: OCHOBOIIOJIAratoIIue MOHSTUS
(XuMUYECKUil DTIEMEHT, aTOM, HIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJ1a, BAJIEHTHOCTb,
AJIEKTPOOTPHUIATENILHOCTh, XUMHUYECKas CBA3b, CTPYKTypHas hopmyna (pa3BEpHyTas U
COKpaI&HHas), MOJIb, MOJISIPHAs Macca, MOJISIPHBIM 00bEM, YIIIEpOIHBIN CKETET,
(GyHKIMOHATBHAS TPYIINA, paauKai, U30Mepus, H30Mepbl, TOMOJIIOTUYECKUH Psill, TOMOJIOTH,
YIIAEBOJOPOIbI, KUCIOPO U a30TCOJIEpIKaIINe COeTMHEHUSI, MOHOMED, TIOJIMMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYIIIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPHUS CTPOCHHSI OPTaHUIECKHIX
BemecTB A. M. byTiepoBa, 3ak0OH COXpaHEHUS] MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHMUS, JISKAIIUE B OCHOBE TIOHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBJICHUM, (pakTONOrHuecKrue CBEJCHHS O CBOMCTBRAX,
COCTaBe, MOJyYeHUH U 0€30ITaCHOM UCTIOIb30BAaHUH BaXKHEHUIITNX OPraHUY €CKUX BEIIECTB B OBITY
Y MPAKTUYECKOU EATEIBbHOCTH YEJIOBEKA;

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABJIATH XapaKTCPHBIC IIPU3HAKN HOHHTHﬁ, yYCTaHaBJIMBATh UX
B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIHEC IIOHATHS IIPU OTITMCAHUHN COCTaBa, CTPOCHUS U
npeBpameHMﬁ OpTraHU4YCCKUX COCI[HHCHHIZ;

c(OPMHUPOBAHHOCTh YMEHHH HCIOIB30BATH XUMHUUECKYIO CUMBOJIUKY Ul COCTABJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOI) (hOpMYIT OPraHMYECKHX BEIECTB



u ypaBHCHI/Iﬁ XUMHYCCKHUX peaKuHﬁ, H3roTaBJIMBAaTh MOACIN MOJICKYJI OPIraHNYCCKUX BCIICCTB
U WITIIOCTPpAallMU UX XUMHUYCCKOTI'0 U IPOCTPAHCTBCHHOI'O CTPOCHU A,

c(OpPMHUPOBAHHOCTh YMEHHI YCTAaHABIUBATH MPUHAUICKHOCTh U3YUYECHHBIX OPraHMYECKHX
BEILECTB 10 UX COCTaBY U CTPOEHUIO K ONPEICNEHHOMY KIacCy/TpyIe COeqUHEHUH
(YrieBo1opoibl, KUCIOPOJ M a30TCOAEPIKAIINE COEAUHEHM ], BHICOKOMOJIEKYISIPHBIE
COEJIMHEHUS), 1aBaTh UM Ha3BaHUs 110 cucreMarndeckoil HomeHknarype (IUPAC), a takxe
[IPUBOJIUTH TPUBHAIbHBIE HA3BAHUS OT/IEIbHBIX OPraHUYECKUX BEIIECTB (ITHJIEH, IPOTIHIIEH,
alleTUJICH, YTUJICHTJIMKOJIb, TIINLEPUH, (peHoII, popMabIern], aleTaabAer I, MypaBbuHas
KHCJIOTA, YKCYCHAsl KUCJI0TA, OJIEMHOBAsl KUCIIOTA, CTEAPUHOBAs KHCIIOTA, III0K03a, PPYyKTO3a,
Kpaxmall, [eJUII0JI03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHUS ONPEAETATh BUABI XUMUUYECKOM CBSI3U B OPraHUUYECKUX
COeIMHEHUX (OJIMHAPHbBIE U KPATHBIE);

c(hOpMUPOBAHHOCTD YMEHUS IPUMEHSATD MOJIOKEHUSI TEOPUU CTPOEHHUS OPTaHUYECKUX BEIIECTB
A. M. bytnepoBa /it 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS,
3aKOH COXpaHEHUS MaCChl BEIIECTB;

c(hopMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3MIECKUE U XUMHIECCKUE
CBOI\/’ICTBa THUITNYHBbIX HpeﬂCTaBHTCHeﬁ paSJ'II/I'-IHI:IX KJIaCCOB OpFaHI/IquKI/IX BCIICCTB (MeTaH,
9TaH, YTHJICH, IPOTWJIEH, alleTuiIeH, Oyraauen-1,3, metmiOyranuen-1,3, 6eH3071, METaHO,
3TAaHOJI, OTUJICHTJINKOIJIb, FJ'II/IHepI/IH, (beHO.]'I, alleTajJIbaACTU, MypaBI)I/IHaH " yKCYCHaSI KUCJIOTHI,
TITFOK03a, KpaxMall, IeJUTI0JI03a, aMUHOYKCYCHAsI KUCIIOTA), HILTIOCTPUPOBATH TEHETHIECCKYIO
CBSI3b MKy HUMHU YPaBHCHHUSMHU COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIIU C UCIIOIh30BaHUEM

CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh NCTOYHHUKH YTIIEBOJIOPOJIHOTO CHIPBS (HEPTH,
MIPUPOJIHBIN T'a3, YTOJIb), CIIOCOOBI X MepepaboTKH U MPAaKTUIECKOE MPHMEHEHHUE MTPOAYKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTh YMEHHI1 MPOBOINUTH BBIUYUCIICHUS [0 XUMHUYECKUM YpaBHEHUSIM (Macchl,
00BbEMa, KOJIMYECTBA UCXOJHOTO BEIeCTBa WM MPOAYKTa PEeaklUy M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIHH);

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BJaJCTh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOAaxX HAYyYHOTI'O
MO3HAHU, UCIIOJIB3YCMbIX B XUMHUH ITPHU U3YUCHUH BCHICCTB U XUMHUYCCKUX SIBJICHUH
(Ha6J’IIOI[€HI/IC, HU3MCPCHUC, SKCIICPUMCHT, MO,Z[eJ'II/IpOBaHI/IC), HUCIIOJIB30BaTh CUCTCMHBIC
XUMHUYCCKUC 3HAHUA OJIA IPUHATHUA peH_ICHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX CUTYallUAX, CBA3aHHbBIX
C BCHICCTBAMU U UX IIPUMCHCHUCM

c(OpMHPOBAHHOCTh YMEHHI COOMIOIATh MTPaBUJIa MMOJIb30BaHUS XMMUYECKON TIOCYION U
n1a0opaTOPHBIM 000PYIOBaHUEM, a TAaKXkKe MTPaBUIIa 0OpallleHHs C BEIIeCTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO TJa00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHH MIIAHUPOBATH U BBITOIHATH XUMUUYECKHH SKCIIEPUMEHT
(mpeBpaleHHs OPraHNYeCKUX BEIIECTB IPU HarpeBaHUM, OJYyYEHUE STUIIEHA U U3YYEHHE ero
CBOMCTB, KQUECTBEHHBIE PEAKIINY OPTaHMUECKUX BEIIECTB, IeHATypalus OeKOB MpU
HarpeBaHMH, [IBETHbIE PEAaKLUU OEJIKOB) B COOTBETCTBUU C MTPABHJIAMH TEXHUKU 0€30IaCHOCTH
npu oOpaleHnH C BeIeCTBAMH H J1a00paTOpHBIM 000pY0BAHUEM, MTPEICTABIATH PE3YIbTAThI
XHMUYECKOT0 HKCIIEPUMEHTA B (JOpMe 3aIiCH ypaBHEHUI COOTBETCTBYIOLINX PeaKkIuil 1
(bopMynHUpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJbTaTOB;



c(OpPMHUPOBAHHOCTH YMEHHI KPUTHUECKH aHATU3UPOBATH XUMHUECKYIO0 HHPOPMAIIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MH(popMauu, THTEpHET U Ipyrux);

c(hOPMUPOBAHHOCTH YMEHHUH COOIIOIATh MPaBHIIa SKOJIOTHIESCKH IIeJIECO00PA3HOTO TIOBEICHUS B
OBITY M TPY/IOBOM JIESITEIHHOCTH B IIENISIX COXPAHEHHSI CBOETO 3/I0POBbSI U OKPYXKArOIeH
IIPUPOIHOM CpeJibl, 0CO3HABATh OITACHOCTh BO3JICHCTBHS HA )KMBBIE OPTaHU3MBbI OIIPEAEIIEHHBIX
OpraHWYECKUX BEUIECTB, TOHUMAs cMbIci nokazatesns [1JIK, mosicHsaTe Ha mpuMepax crocoOb
YMCHBIICHHUA U TPCAOTBPAILLICHUA UX BPCAHOTO BO3[[€I\/JICTBI/I$[ Ha OpraHu3Mm 4€JIOBCKA,

JJIA o6yqa10nmxca C OI'paHUYCHHBIMU BO3MOKHOCTAMU 300POBbA: YMCHUEC IPUMCHATL 3HAHUA
00 OCHOBHBIX JOCTYIIHBIX METOAAaX IMO3HAHUA BCIICCTB U XUMHUUYCCKUX $IBJI€HHI>'I;

JUTSI CIICTIBIX U CITA0OBHUISIINX O0YJArONIUXCS: YMEHHUE UCTIOJIb30BaTh pelbe(HO-TOYCUHYIO
cucteMy o0o3nauenuii JI. bpaitns mist 3anucu XuMmudeckux Gopmys.



TEMATHYECKOE IINTAHUPOBAHHE 10 KJIACC

KoaunvecTBo yacoB Ji1er
Ne n/m HaumeHoBaHue pa3ejioB U TeM Konrtpoan- | Ilpakru- (mc
B NporpaMmbl Bcero | mble yecKkue 00pa
padoThI padoThI pecy
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHu4ecKOi XMMHHU |
[Ipeamer opranndeckoi xumuu. Teopus https:
1.1 CTPOCHUSI OPTaHNYECKUX COCMHEHUH A. 3 0 0 conte
M. Byrieposa 4e24-

Wroro mno pazueny 3
Pazjen 2. YriaeBogopoabl |
https:
2.1 [IpenenpHBIE YrIIEBOIOPOIBI — AIKAHBI 2 0 0 conte
29 HemnpenenbHbie yriieBoI0POIBI: AIKEHBI, 6 0 1 .
ATKAMECHBI, ATKUHBI 41
https:
2.3 ApomaTHYeCcKHe yriaeBo0POIbI 2 0 0 conte
491d
524 [IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U 3 1 0 hitos:
UX mepepadboTKa J)f

Hroro mo pazgeny 13
Pasznea 3. Kucaopoaconepsxammye oprannyeckue coeIuHeHus |
https:
3.1 Cruptel. ®eHon 3 0 0 conte
4b6f-
Anbaerunbsl. KapOOHOBBIE KUCIIOTHI. htps:
3.2 C 7 0 1 conte
JI0KHBIC A(DUPBI 4945.
https:
3.3 VYraneBoasl 3 1 0 conte
4281

Wroro no pazneny 13
Pa3znea 4. A3orconepskaniye oprannyecKkue coeIuHeHus |
https:
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3 0 0 conte
4481

Wroro no pazgeny 3
Paspnen S. BoicokoMoJIeKkyIsipHbIE COeIMHEHU |
5.1 IInactmaccel. Kayuyku. Bonokna 2 0 0 https:

Wroro no pazgeny 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
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https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
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https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

IHOYPOYHOE IINTAHUPOBAHHUE

No KoJinuecTBo 4acoB Hcnoab3o- DJIeKTPOHHBbIE
n;n Tema ypoka B Kontpousn- | [IpakTu- | BaHue odpa3sosa-
ce- HbIC yecKHue oﬁopyuona- TCJIbHbBIC
ro
paboThI pa6orer | Hust TP pecypcel
1 [Ipeamer opraHn4ecKor XUMHH, €€ 1 0 0
BO3HHKHOBCHUE, PA3BUTHE U 3HAYCHHE
Teopust CTpoCHHSI OPraHUIECKIX
2 coequnenuii A. M. byrieposa, eé 1 0 0 https://academy-
OCHOBHBI€ I10JIOKEHUS content.apkpro.ru
[IpencraBnenue o KIaccuPpuKaum dele-4¢24-ac02-¢
3 OpraHmuecKux BemecTB. HoMeHkmaTypa 1 0 0
(cucTeMaTndeckas) U TPHBHAIBHBIC
Ha3BaHW OPraHUICCKUX BEIICCTB
AJIKaHBI: COCTaB U CTPOCHUE
4 o ’ 1 0 0 https://academy-
TOMOJIOTHYCCKHU PSIJT Taran -
" content.apkpro.ru
5 MertaH u 3TaH — OpocTeuIre 1 0 0 TeMIIEpaTypbl ec23-473c-b3d7-¢
MIPEJICTAaBUTEITH AJTKAHOB TUIATHHOBBIIA,
o TEPMOMET
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 0 0 P P
: OJICKTPpHUYCCKasA
7 DTWIEH U MPONUJIEH — MPOCTEUIIHE 1 0 0 UIATKA
MIPEJICTAaBUTENH AJIKEHOB
8 [Tpaktrueckas padota Ne 1. «[TomydueHue 1 0 1
ATHJIEHA U U3yUYEHHE €r0 CBONCTBY
Anxanuensl. Byraguen-1,3 u https://academy-
9 metunOyraguen-1,3. Ionydenne 1 0 0 content.apkpro.ru
CUHTETHYECKOTO KaydyKa ¥ PEe3HHbI flaTamk Temnepa- 4158-4bd1-ae98-.
Typbl (Tepmonap-
AJKUHBI: COCTaB U 0COOEHHOCTU CTPOCHHS, Hblii)
10 TOMOJIOTHYECKHH psijl. ATIETUIICH — 1 0 0
MPOCTEHIINIA TPEICTAaBUTEND AJTKUHOB
1 Brruncnenus o ypaBHEHUIO XUMHYECKOM 1 0 0
peaxkiuu
ApeHbl: 6eH301 1 ToIyoll. TOKCUYHOCTh https://academy-
12 PCHbL: yo. 1 0 0 content.apkpro.ru
a4peHOB d5b4-491d-aded-
I'enetnyeckas CBs3b YTIE€BOAOPOIOB
13 T AIOPOJIOB, 1 0 0 https://lesson.edu
MIPUHAISIKANTUX K PAa3JIUYHBIM KJ1accaM
[IpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB:
14 | npupoaHBI Ta3 U MONYTHBIE HEPTAHBIE 1 0 0 https://lesson.edu
ra3bl, He)Th U MPOAYKTHI €€ nepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB:
15 | npupoaHBIii Ta3 U MONyTHBIE HE(TAHBIE 1 0 0 https://lesson.edu
ra3bl, He)Th U IPOAYKTHI €€ epepaboTKu
Kontponbhas padoTa T
16 OHTPO paboTa no paseny 1 1 0 https://lesson.edu.r

«YTIeBOJOPOABD»
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HpeHeHBHBIe OHOATOMHBIC CIIMPTHI:

https://academy-

17 B content.apkpro.ru
METaHOJ U 3TaHo. Bomopoanas cBs3b [—, 7440-4D6-bfB4-C
M ) NpOBOAHOCTH, https://academy-

HOT'OATOMHBIE CIIUPTHI: STHJICHIIUKOJIb U

18 MMKPOCKON content.apkpro.ru
HepuH c0ef-4827-a8e5-d
MeHoII: CTPOEHHE MOJIEKYIbI, (PU3UUECKUE https://academy-

19 - 1P . YAIbL, content.apkpro.ru
Y XUMUYECKHE CBOMCTBA, MPUMEHEHHE 7051-4f16-896e-1

. https://academy-

20 AJIB/ICTHEL: qmgMaﬂbHemﬂ " content.apkpro.ru
aleTanbaeru/l. AIETOH 0ba3-4945-b076-
OHOOCHOBHBIE TIPEICIbHBIC KAPOOHOBBIC hitps:/academy-

21 ) P P content.apkpro.ru
KHCJIOTBI: MypaBbUHAS M YKCYCHAasI 3438-4b57-a3ec-t
IMpakTrueckas padora Ne 2. «CBoiictBa hitps:/academy-

22 . content.apkpro.ru
pacTBOpa YKCYCHON KHCIIOTBD) 3860-444a-8de3-
CreapuHOBas 1 OJICMHOBAsT KUCIIOTHI, KaKk

23 | mpencTaBUTENH BBICIINX KapOOHOBBIX https://lesson.edu
KHCJIOT

24 Mpk1a KaK coau BBICIINX KapOOHOBBIX https:/lesson.edu
KHCJIOT, MX MOIOIIee ICHCTBUC
CrnoxHbIe 2(DUPBI KaK MPOU3BOTHBIC

25 | kKapOOHOBBIX KUCIOT. ['MAPOIIN3 CIOKHBIX https://academy-
3¢upoB content.apkpro.ru

26 JKupbr: ruaposu3, mpuMeHeHHE, 20d4-4945-a0eb-
OMOJIOTHYECKAas POJIb )KUPOB
VYrieBoapl: cocTaB, KiacCUpUKAIIHS.

27 Baxneiimme npeacTaBuTeNN: TIIIOK03a, https://academy-
dbpykTO3a, caxapo3a content.apkpro.ru

o8 Kpaxman u niemnono3a Kak mpupoIHbIe deb6-4281-963b-|
MTOJIMMEPHI
KounTponsHas pabota no pasaeny

29 «Kucnopojacoaepkaiie opraHu4ecKue https://lesson.edu
COCIUHCHUSD»

https://academy-
30 AMUHBI: METHJIAMHMH 1 aHUJIUH [JlaTumK TemMnepa- content.apkpro.ru
Typel nnatuHosbiin | 4€69-4481-839-

AMUHOKHUCIIOTHI KaKk aM(OTepHbIE https://academy-

31 OpraHUYEeCKUE COECTUHEHUS, UX content.apkpro.ru
ouojornueckoe 3HaueHue. [lentuapl 43d1-4873-ace0-]
benku kax nmpupogHbie hitps://academy-

32 pHp content.apkpro.ru
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS 4301-4873-ace0-
OcCHOBHBIE TOHATHS XUMHUHU Mpnbop ana onbitos _

33 o C 3NeK- TPUYECKUM https://lesson.edu
BBICOKOMOJIEKYJISIPHBIX COE€MHEHUN ko |
OCHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUM. https://lesson.edu

HHaCTMaCCLI, Kay4yKH, BOJIOKHA
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
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https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 34 | 2 2

YYEBHO-METOJNYECKOE OBECHEYEHUE OEPA30BATEJILHOI'O
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

Xumus, 10 xnace/ Kyszuenosa H.E., JIéskun A.H., [llaranos M.A., AKIIMOHEpHOE OOIIECTBO
«M3parenscTBO «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
Kysnenosa H.E.. 3agaunuk no xumuu. 10 kiace. - M.: Benrana — I'pad

A.H.JIeBkun. Xumus. 10 kmacc. Metonuueckoe nocodue.- M.: Benrana - I'pad

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

:/leducont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/



