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INOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1Mo XMMUHU Ha ypOBHE cpenHero olmiero oopa3zoBaHus pa3paboTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccutickoit denepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOSHHUS (efepanbHO 00pa3oBaTEIbHON MPOTpaMMBbl CPEIHErO
obmero o6pazoanusi (POII COO), a Takke Ha OCHOBE (QenepaabHON pabouel MPOrpamMMbI
BOCIIUTAHUS W C Y4Y€TOM KOHIICNIIMM TPENOJaBaHUs yd4eOHOro mpenmera «XuUMHS» B
oOpa3oBarenbHbIX oOpraHu3anusax Poccuiickoir ®enepanuu, Ha OCHOBE AJanTHPOBAHHOM
nporpaMmmsl 6.1., npeacrasineHHbIX B DenepanbHOM rocyapcTBEHHOM 00pa30BaTEIbHOM CTaHIapTe
COO, ¢ yuérom Konmenmuu mpenomaBaHusi y4eOHOTO MpeaMeTa «XUMHUsS» B 00pa30BaTeIbHBIX
opraam3anusax Poccuiickoit denepanuu, pean3yOmuX OCHOBHBIE 00pa30BaTeNIbHbBIC TPOTPAMMEI, U
OCHOBHBIX NI0JIOkKeHUH «CTparerun pa3Buths BocnuTanus B Pocculickoin @enepannu Ha nepuoa 10
2025 roga» (Pacnopsioxenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJI0B K pa3paboTKe MporpaMMbl [0 XUMUH, K OIMpe/IeJIeHHI0 00IIel cTpaTeruu
00y4eHUs1, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU YUEOHOTO MpeaMeTa « XUMHSD IS
10-11 xnaccoB Ha 0a30BOM ypOBHE COCTaBMJIM KoOHLeNTyanbHble nosoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIIGHHOCTH IIEJIeH, COJEpIKaHUs, pe3ysIbTaTOB OOy4YeHHsS U TPEeOOBaHUI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe  oOpa3oBaHME,  IOJIy4aeMOE€  BbIIYCKHMKaMu  0011e00pa3oBaTesIbHOMN
OpraHH3aIiy, SBISETCS HEOTHEMIIEMON YacThio MX 00pa30oBaHHOCTH. OHO CIYXKUT 3aBEPLIAIOLIUM
ATaIoOM peaju3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, IPUCYIIHUX
[EJIOCTHOW CHCTEME XUMHYECKOro 00pa3oBaHMA. DTH IEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB
npupoIbl, GOPMUPOBAHUS MHUPOBO33PCHUS M OOIICH KYJIbTYphI YEJIOBEKa, a TAKKE IKOJIOTUYCCKU
000CHOBAaHHOTO OTHOILLIEHMSI K CBOEMY 3/I0POBbIO M MPUPOJHON cpere. Peanusyercs xumudeckoe
oOpa3zoBaHue OOydYalOIIMXCS Ha ypPOBHE CPEAHEro oO0mIero oOpa3oBaHHsS CPEACTBAMH Y4eOHOTO
npeaMeTa «XuMus, COAEPKaHNE U TTOCTPOEHUE KOTOPOTO OIMPEACNICHBI B IPOTpaMMe MO XUMUU C
y4€ToM crieniuKH HAYKH XUMHUH, €€ 3HAUYCHUS B TO3HAHUU MPHUPOJBI U B MATEPUATHLHOMN KU3HU
oOmiecTBa, a Takke C Y4ETOM OOIIMX IeNeld U MPUHIUIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI cpefHero obiero oopazoanus B Poccuiickoit deneparun.

XUMHS KaK SJ€MEHT CHUCTEMBbl €CTeCTBEHHBIX HayK WIPaeT 0COOYI0 pojib B COBPEMEHHOM
[MBWJIN3AIMU, B CO3JaHUU HOBOM 0a3bl MaTrepualbHOW KylIbTypbhl. OHa BHOCHUT CBOW BKJIaJ B
dbopMUpOBaHUE PAIMOHATFHOTO HAYYHOTO MBIIIJICHHS], B CO3/IaHUE LIEJIOCTHOTO MPEICTABICHUS 00
OKpYXaloIleM MHpE KaK O €JUHCTBE MPUPOIbl M UYeIOBEKa, KOTOpoe (popMmHupyeTcs B XUMHH Ha
OCHOBE TOHMMAaHUs BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIETO MUPA, OCOZHAHUS B3aUMOCBSI3H MEXKIY
CTPOCHHMEM BEIIECTB, MX CBOMCTBAMH M BO3MOKHBIMH 00JIACTSIMU TIPUMEHEHHUSI.

TecHO B3aMMOJIEUCTBYSI C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTaja HEOThEeMIIEMOMU
YaCThI0O MUPOBOU KYJIBTYPhI, HEOOXOIUMBIM YCJIOBHUEM YCIEITHOTO TPY/Ia M KU3HHU KaXKIOTO WICHA
obmectBa. CoBpeMEHHass XMMHs KaK HayKa CO3MJaTellbHas, KaK HayKa BBICOKUX TEXHOJIOTHIA
HaIpaBJieHa Ha pelIeHue TI00albHbIX MPOoOJIeM YCTONYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOH, IKOJIOTMUECKON 6€30MaCHOCTH U OXpaHbI 3710POBbSI.

B coorBercTBUM € 0OmMMHU LENIMH M TNPUHIUIAMH CpeIHEro oOmiero ooOpa3oBaHUS
conepxanue npeamera «Xumus» (10-11 kmaccbl, 6a30BbI YpOBEHb M3YyUYCHHs) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpPHYIO MOATOTOBKY OOYYaloIIMXCsl, HEOOXOAUMYIO WM JUIS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOTO BKIIOYEHHUS B KHU3Hb COIMYMa,
MPOJOHKEHUSI 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocTaBnsromuMu peaMeTa « XuMEs SBISIOTCS 0a30BbIe Kypchl — « OpraHuyueckas XUMHUsD U
«OOuras ¥ HeopraHMYecKas: XUMUSL», OCHOBHBIM KOMIIOHEHTOM COJIEpP)KaHUS KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOI HayKH: CHCTeMa 3HAHWH MO HEOPTaHMYECKON XUMUU (C BKIIOYCHHEM 3HAHUH W3
o01eld XUMUK) U OpraHudeckorl XxuMun. GOpMHUpPOBAHUE JAHHON CHUCTEMBI 3HAHUW TIPH U3yYCHHUH
npeaMera o0ecreynBaeT BO3MOXHOCTh PACCMOTPEHHSI BCEIrO MHOT00Opa3usi BEUIECTB Ha OCHOBE
00IIMX TIOHSITHH, 3aKOHOB ¥ TEOPUH XHUMUH.



Crpykrypa coaepxkaHusi KypcoB — «OpraHuueckass xumusi» 1 «OOmasi 1 HeopraHudecKkas
XUMHS» CPOPMHpPOBAaHA B MPOTpaMMe MO XUMHHM Ha OCHOBE CHCTEMHOIO INOJX0/a K HM3YYCHHUIO
yuyeOHOro marepuaga M OOYCJIOBJIEHAa HCTOPMYECKHM OOOCHOBAHHBIM pa3BUTHUEM 3HAHMHM Ha
ONPEACNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYE€CKOM XHMMHH BEIIECTBA
paccMaTpUBaIOTCS HA YPOBHE KJIACCUYECKON TEOPUHU CTPOCHUS OPraHMYECKUX COCIUHEHUM, a TAKXKE
Ha YPOBHE CTEPEOXUMHUYECKUX M JIEKTPOHHBIX MPEACTABICHUH O CTpOeHNH BemecTB. CBeneHust 00
U3y4aeMbIX B Kypce BEIIEeCTBaxX JAtTCs B Pa3BUTHU — OT YIJIEBOJOPOJIOB JI0 CJIOKHBIX OMOJIOTHYECKH
aKTUBHBIX COCIUHEHUH. B Kypce oprannyeckoil XMMHH NOJTYYaloT pa3BUTHE c(hOpMUPOBAHHBIE HA
YPOBHE OCHOBHOTI'O 00LIEro o0pa3oBaHMs ME€PBOHAYAIbHbIE NPEICTABICHUS O XUMHUYECKON CBA3H,
KJIacCU(MKAMOHHBIX IMPHU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT WX CTPOCHHUSA, O
XUMHUYECKON PEaKLIMH.

[Tonq HOBBIM yTJIOM 3peHHsT B TpeAMeTe «XuMHs» 0a30BOTO YPOBHS pPacCMaTpHUBAETCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO 0OLIEro o00pa3oBaHMUsS TEOPETUYECKMH MaTepual U
(akTOJIOrMYECKHE CBEJEHUS O BEIIECTBaX U XMMMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas ¥ HeopraHWYecKas XUMUs» O0yYarolMMcs MPEIOCTaBISAETCS BO3MOXKHOCTH OCO3HATh
3HAYCHHE MEPHOAMYECKOTO 3aKOHA C OOIIETEOPETUIECKUX U METOJOJIOTHYECKUX TO3UINH, TIy0Ke
HOHATh UCTOPHUECKOE U3MEHEHUE (PYHKIMI 3TOro 3akoHa — oT 00o001aome 10 00bACHIomEN U
MPOTHO3UPYIOLLIEH.

Envnasg cucreMa 3HaHMH O Ba)KHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
IPUMEHEHUH, a TAKXXE O XMMMUYECKUX PEaKLUsAX, UX CYLUIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUS
jpononsserca B Kypcax 10 wm 11  kmaccoB asieMEHTaMu  COIEP)KaHUSA, HMEIOLIMMHU
KyJbTYPOJOTHUYECKMM W MPHUKIAJHOM XapakTep. OTU 3HaHUSA CHOCOOCTBYIOT ITOHUMaHHIO
B3aMMOCBS3M XUMUH C JPYTUMH HayKaMH, paCKpbIBAIOT €€ poJIb B IO3HABATEIBHON U TPAKTUYECKON
JIeSITEJIbHOCTH YeJI0BEKa, CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHUS K MPOLIECCY TBOPUECTBA B 00JaCTH
TEOpPUU M MPAKTUYECKMX NPUIOKEHUN XUMHUH, IIOMOTAlOT BBITYCKHUKY OPHEHTHPOBATHCS B
OOLIECTBEHHO U TMYHOCTHO 3HAUMMBIX ITPOOJIEMax, CBA3aHHbBIX C XUMUEHN, KpUTHUYECKH OCMBICITUBATh
UHPOPMALIMI0O U TPUMEHATh €€ JUId MONOJHEHUS 3HAHUM, PpEeIHIeHUs HWHTEUIEKTYaJbHbIX W
HKCIIEPUMEHTAJIbHBIX HCCIENOBAaTEIbCKUX 3ajady. B 1emnom coaepxaHue ydeOHOro IpenMera
«X¥UMUS» JTaHHOTO YPOBHS H3YYEHHUS OpPHEHTUPOBAHO Ha (OPMHPOBAHUE Yy OOyYaIOLIMXCS
MHUPOBO33PEHYECKON OCHOBBI AJIsi MOHUMaHUS (uiaocopckux WA, TakuX Kak: MaTepHalbHOE
€IMHCTBO HEOPraHMYeCKOro W OPraHMYecKoro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM M CTPOEHHEM, MO3HABAaEMOCTh MPUPOJHBIX SIBICHUM MyTEM SKCIIEPUMEHTA U PELICHUS
IPOTHBOPEYM MEXy HOBBIMU (paKTaMH M TEOPETHMUYECKHMMHM IPENNOChUIKAMHU, OCO3HAHUE POJIU
XUMHUHM B PELICHUH 3KOJOTHYECKHX MpoOJieM, a Takxke MHpodiieM cOepeXeHHs SHEepPreTHYecKHX
PECYPCOB, CBIPBS, CO3/1aHUSI HOBBIX TEXHOJIOTUI U MaTEpHAJIOB.

B nnane perienus 3aiad BOCIUTAHUS, Pa3BUTHS U COLMATM3ALUN 00yYaIOIIUXCS IPUHSATHIE
IPOrpaMMOl IO XMMHMM IOIXOJbl K OIPENEIEHUIO COAECpXKaHUS U TOCTPOEHUS IpeaAMeETa
IpeycCMaTpuBalOT (OPMUPOBAHHWE YHUBEPCANBHBIX YYEOHBIX JeHCTBUM, HMeroluX O0a30Boe
3Ha4YeHHE IS Pa3JInYHBIX BUJIOB JIEATEILHOCTH: pEIIeHUs IpobieM, MOUCKa, aHau3a u 00paboTKU
uH(poOpMalii, HEOOXOAUMBIX IJii NPUOOPETEHUS OIbITa MPAKTUYECKOW U MCCIIEeI0BaTENbCKON
JESATEIIBHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B TIO3HAHUM XUMHH.

B nmpakTtuke npenojaBaHusi XMMHUU KaK Ha YPOBHE OCHOBHOI'O 001Iero oOpa3oBaHusl, Tak U Ha
YPOBHE cpe/iHero o0111ero oopa3oBaHus, IpU ONPEETICHNUH COJIEpKATEIbHON XapaKTepUCTUKHU LieTen
U3Yy4YEeHUs MpelMeTa HalpaBiIeHHEM I[E€PBOCTENEHHOW 3HAYUMOCTU TPAJUIIMOHHO TPU3HAETCS
dopMHpOBaHHE OCHOB XUMHUYECKOW HAyKHM Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS,
IIPAKTUYECKON JEATEIBHOCTH 4YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOW KyJbTyphl. C
METOMYECKON TOUKU 3PEHMS TaKOM MOJXOJ K ONPEAEIICHUIO 1IeJIel U3yUeHUs NPEeaMETa SBISETCS
BITOJIHE ONPaBJaHHBIM.

CornacHo 1aHHOU TOYKE 3pEHUS ITIaBHBIMU LEJISIMU N3yYeHUs peaMeTa « XUMUs» Ha 6a30BOM
ypoBHe (10 =11 ki1.) SABISAIOTCS:



e (QopmMupoBaHHME CHCTEMBl XHMHUYECKHX 3HAHUH KaK BaKHEWIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpPA, B OCHOBE KOTOPOM JIEKAT KIFOUEBBIC MOHSTHS,
¢dbyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUM XUMHUHM, OCBOCHHUE SI3bIKa HAayKH, YCBOCHHE U
MOHMMAaHUE CYIIHOCTH JIOCTYIHBIX OOOOIICHHI MHPOBO33PEHYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPUEH WX PA3BUTHUS U CTAHOBJICHHUS;

e (QopmupoBaHuE U pPa3BUTHE NPEICTABICHUNA O HAYYHBIX METOJAX MO3HAHMS BEUIECTB U
XUMHUYECKHUX PEaKIni, HEOOXOIUMBIX JJIs IPUOOPETCHISI YMEHHUI OpUEHTHUPOBATHCS B MUPE
BEIIECTB M XUMHUYECKHX SBJIEHUH, HUMEIONIMX MECTO B MPUPOJAE, B MPAKTUYECKOH U
MMOBCEAHEBHOM XKU3HU;

® pa3BHUTHE YMEHUH U CIIOCOOOB JEATEILHOCTH, CBSI3aHHBIX ¢ HAOMIOEHUEM U 00BICHEHUEM
XUMHYECKOTO O3KCIepUMEHTa, COONIOJICHHEM MpaBuil 0e30MacHOro OOpaiieHus ¢
BEII[ECTBAMH.

Hapsiny ¢ sTum, coaepskaTenbHas XapakTEpHUCTHUKa IeNield U 3aJad W3Y4YeHHs IpeaMeTa B
nporpamMme o XMMHUM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU MPUOPUTETAMHU B
cuUcTeMe cpenHero obmiero oOpazoBanus. CerogHsi B MpernojaBaHUN XUMHH B OOJbIIEH CTENeHU
OTAAETCS MPEMOYTCHUE MPAKTUIECKON KOMIIOHEHTE CO/ICpKAHUs 00yUEHHUsI, OPUECHTUPOBAHHOM Ha
MOJTOTOBKY BBIITYCKHUKA 00111€00pa30oBaTeIbHON OpraHu3aIuy, BIaICIoero He HabopoM 3HAHMIA,
a QYHKIIMOHAIBHON IPAMOTHOCTBIO, TO €CTh CITIOCO0AMH U YMEHHUSIMH aKTUBHOTO ITOJTYYCHHS 3HAHUH
U TIPUMEHEHUS UX B PeasbHOM KU3HHU JUI PEIlIeHUs MPAKTUUECKUX 3a/1a4.

B cBsi3u ¢ 3TUM TIpH H3yYEHUH TIPEeaMeETa « XUMUSD» JOMUHUPYIOIIEE 3HAYCHHUE PUOOPETAIOT
TaKHe LU U 33]]a4, KakK:

azanTaius 0O0yJaroluXcs K YCIOBUSAM JIMHAMUYHO Pa3BHBAIOLIETOCS MHUpPA, GopMUpOBaHUE
WHTEIJIEKTyallbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KHU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM;

dbopmupoBaHKe y 00YJaONTUXCS KIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHITUH ), UMEIOIIHNX
YHUBEpCaIbHOE 3HA4YCHHE I PA3NUYHBIX BHUJAOB JEATEIHHOCTH: pEUICHHs MpoOieM, IMOMCKa,
aHaigm3za M 00paboTKM HMH(pOpMANNKM, HEOOXOAUMBIX JUIsI MPUOOPETEHUsSI OIbITa JEATEIHLHOCTH,
KOTOpasi 3aHMMAET Ba)XHOE€ MECTO B IO3HAHUU XUMHUHU, a TakXKe JUIsl OLIEHKHM C MO3ULHN
HKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHYECKUX MTPOIIECCOB Ha OPraHU3M
YeJI0BeKa U MPUPOJHYIO CPENy;

pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH
00y4Jaromuxcs: CIMOCOOHOCTH CaMOCTOSTENbHO MPUOOpPETaTh HOBBIE 3HAHHMS MO XUMHU B
COOTBETCTBUHU C >KU3HEHHBIMH IMOTPEOHOCTSMH, WCIOJIB30BAaTh COBPEMEHHBIC WH()OpPMAaIMOHHBIE
TEXHOJOTHH JUIsl TIOMCKA U aHaju3a y4eOHOW W HAayYHO-TIOMYJISPHON HMH(GOPMAIUA XUMHUYECKOTO
COJIepKaHUS;

dbopMUpOBaHNE U Pa3BUTHE y OOYYAIOMIMXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOII0aTEIPHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOIMMBI, B YaCTHOCTH,
MpH TUIAHUPOBAHUU U MTPOBEICHUHM XUMHUUYECKOTO SKCIIEPUMEHTA;

BOCITUTAHUE Y O0YJArOIINXCS yOSKIEHHOCTH B TYMAaHUCTHUECKOM HAITPaBICHHOCTH XUMUH, €€
BXHOW pOJIM B PEIIEHUH TIOOAIBHBIX MPOoOJIeM pPAMOHAIBHOTO MPUPOAOIOIBE30BAHNUS,
MOTIOJTHEHUSI DHEPIeTHUYECKUX PECYpCOB M COXPAHEHHUsS TPHUPOAHOTO PABHOBECHUS, OCO3HAHUS
HEOOXOUMOCTH OEPeKHOT0 OTHOIIEHUS K MPHUPOJIE U CBOEMY 3/I0pPOBBIO, a TaKKe MPHOOpEeTEeHUs
OTIBITa HMCTIOJB30BAHUS TOJYYCHHBIX 3HAHUW JUIsI TIPHHSATHS TPAMOTHBIX PEIICHUN B CUTYaIHsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMU.

B ydyeObHOM maHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XUMHus» 0a30BOTO YpPOBHS
BXOJIUT B COCTaB MpeaMETHON 06macTn « ECTeCTBEeHHO-HAYYHBIE TIPEIMETHD.

OO61iee 4MciIO YacoB, OTBEAEHHBIX ISl U3Y4YEHHsS XUMHUHU, Ha 0a30BOM YPOBHE CPEIHEro
obmiero oopazoBanus, cocrapmsieT 68 yacos: B 10 kmacce — 34 gaca (1 yac B Henenro), B 11 kmacce —
34 gaca (1 gac B Henemo).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKO XUMHHU

IIpeamer opraHM4ecKoil XMMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHUE B IIOJIyYCHUH
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequHenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEeHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BENIECTB. | OMoiorus,
n3oMepus. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHEHUSIX — OJMHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBienue o KaccupUKAIK OPraHUIeCKUX BerecTB. HoMeHKIaTypa OpraHn4eckux
COEMHEHUH (cuCcTeMaTu4ecKas) ¥ TPUBUAJIbHbIE Ha3BaHUS BaKHEHIIINX ITPEeICTaBUTENEN KIIaCCOB
OpraHMYECKUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BELIECTB U UX NPEBPALLECHUIN: O3HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJI1aBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHbBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IPEJCTaBUTEIIN ATKaHOB: (pU3UYECKHe U XUMUYECKUE CBOWCTBA (peaKI[MK 3aMeILeHHsI K TOPEHUs]),
HaX0XJIeHUE B IPUPO/IE, TOITYUEHHE U IPUMEHEHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUN pAJl. DTUIEH U NPONWIEH — MPOCTEUIINE
NPEJICTAaBUTENIN QJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIyYeHUE U IPUMEHEHUE.

Anxanuensl: Oyraguen-1,3 u MetmnOyranueH-1,3: cTpoeHue, BakHEHIINE XMMHUYECKHE
cBoiicTBa (peakus noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
MPOCTEHIINN NPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUupOBaHus, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOJyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyueHHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyecKkue ceoucmea (peakyuu 2ai02eHuposanus U HUmpoG8aHus), noayderue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITIME K Pa3IUNYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YIIeBOAOpOA0B. [IpupoHbIii ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoOsl nepepaboTKu HeTU: TeperoHka, KpeKUHT (TEpMUYECKUH,
KaTaluThHueckuit), mwmponu3. IIpoaykTel mepepaboTku HedTH, UX NpPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThI €ro NepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHMsI BELIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, koyuiekiuun «Hedte» u «Yromp», MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJICHHE MNPAKTHUYECKOW pPabOOTHI:
MOJTy4Y€HHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbluucienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTMUECTBY OJJHOTO
U3 UCXOJIHBIX BELIECTB WM IPOAYKTOB PEAKIIUN).

Kucaopoacoaep:xamue oprannyeckne coeiNHEHUs!

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (U3UYECKUE U
XMMHYECKHE CBOWCTBA (PEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOre€HOBOJOpOJaMH, TOPEHHE),




npuMeHeHne. BoopoiHble CBA3M MEXy MOJIEKyJIaMU CUpToB. JleficTBue MeTaHoa U 3TaHOJA
Ha OpPraHu3M YEJIOBEKa.

MHoroaTomMHble CHMPTBI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHbIe CcnMpThl). JlelicTBue Ha opraHu3Mm dyenoBeka. IIpuMeHeHue riunepuHa u
STUJICHTJIUKOJISL.

®deHout: cTpoeHUe MOJIEKYJIbl, (PU3HUECKHE U XMMUYEeCKHEe CBOMCTBA. TOKCHYHOCTD (heHoIa.
[Tpumenenue ¢penona.

Anbnerugpl M kemonwvl. DopManbIeruj, aueTaubAerH]: CTpoeHue, (u3nyeckue u
XMMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAa4ECTBEHHBIE pEaKLUu),
HOJy4YeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOThL.. MypaBbUHAst M YKCYCHast KUCIIOTHI:
CTpoeHue, pU3NUeCKue U XUMHUYECKUE CBOICTBA (CBOWCTBA, 00LIMe I Kjlacca KUCIIOT, PeaKus
Tepu(UKaNMK), TOoNydeHHe U mnpuMeHeHne. CTeapuHOBas W OJEWMHOBAsh KHCIOTHl Kak
IPEJCTaBUTEIIN BBICIIMX KapOOHOBBIX KUCIOT. Mblja KaKk COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne )xupoB. buonorudeckas poib KUpPOB.

VYrneBoJpl: cocTaB, KilacCU(pUKAIMS YTIeBOAOB (MOHO-, 1U- U Iojaucaxapupl). ['moko3a —
NPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PH3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumozeiicTaue ¢ rugpokcuaom meau(ll), okucinenne aMMuadHbIM PaCTBOPOM OKCHIA
cepedpa(l), BoccraHOBICHHME, OpPOXKECHHUE TJIFOKO3bI), HAXOXKICHHE B TMPHPOJEC, MPUMEHEHHE,
6uonornyeckas poib. PoTocuHTe3. PPyKTO3a KaK U30MEP IITIOKO3BI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmaia U LEeUTI0I03BL.
dusnyueckue U XMMUYECKHe CBOMCTBA KpaxMaia (THIpoiiu3, KayeCTBEHHAs PEakitsl ¢ HOJ0M).

OKCHepUMEHTAJIbHbIE METOJAbl H3Y4YEHMs BEIIECTB U MX MPEBpalleHM: NpOBEACHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcuaom wmenu(ll)), MHOroaTroMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ ruapokcuaom memu(ll)), ampaerunoB (oxucieHue
aMMUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoaeiicteue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnurie 3amaun.

Bbluucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA
MCXOJHOIO BEIIECTBA WIIM IPOAYKTA PEAKIIMH IO U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJTHOTO
U3 UCXOJHBIX BEILECTB WIIH IPOJYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNs.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuyeckre coeuHeHus. PU3nuecKue U XuMHUIecKue
CBOICTBa aMHUHOKHUCIOT (Ha mpuMepe IIHIKMHA). buojormuyeckoe 3HaueHHE AMHMHOKHCIIOT.
Ilentuabr.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coenuHeHus. [lepBuuHas, BTOpuUYHAas U
TpPEeTUYHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEJIKOB: THUIPOJIU3, JEHATyparys,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

DKclepUMeHTalbHbIE METOJbl M3YYEHHUsl BEUIECTB M MX IpeBpalleHuil: HalOrofeHue u
ONMCAaHNUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalus OENKOB MpH HarpeBaHWU, I[BETHHIE
peakiuu OEIKOoB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUSI

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUHU, CpEelHsAs MOJeKyJsipHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIUS U TOJIMKOHIEHCALINS.

OKclepUMEHTAIbHbIE METO/bl U3YUYEHHs BEIECTB M UX IPEBpALLEHHUI: O3HAKOMIIEHUE C
00pa3iaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUyKOB.



MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YEHHUM opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIIICTCSI Y€pe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCS CUCTEMHBIMU JJIS1 OTJEJIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01e ecTecTBEHHO-HAay4yHbIE IOHATHS: SIBJIECHHE, HAyuyHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOAUYHOCTh, HAOIIOACHUE, W3MEPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®du3uka: Marepus, SHEPIUsl, Macca, aToM, JIEKTPOH, MOJIEKYJla, SHEPreTUYECKUN YPOBEHbD,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUECKHE BEJIMYMHBI U €JMHULIBI UX
U3MEpEHMUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMeH BEIIECTB B OpraHusMe, (POTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yTrIeBOIbI, )KUPBI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NUIIEBbIE MPOTYKThI, OCHOBBI PAllMOHAJILHOTO MUTAHMSI, MOIOILIUE CPEACTBA,
JIEKapCTBEHHBIE M1 KOCMETHUUYECKUE ITPENapaThl, MaTEPUasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3ysibTaTaM OCBOCHHUS OO0YYarOIIUMHCS
porpaMM CpeaHero oOmiero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEIAMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHus SIBIISETCS CUCTEMHO-IESTEIbHOCTHBIN MOIXO/.

B cooTBeTCTBHM C CHCTEMHO-IEATEIbHOCTHBIM IOJXOJOM B CTPYKTYypE JHWYHOCTHBIX
PE3yIbTAaTOB OCBOCHUS MpEaMETa « XUMHUSDH Ha YPOBHE CPEHET0 O0IIEro 00pa30BaHusl BbIIEICHBI
CJEIYIOIINE COCTABISIOIINE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKOW T'PaKIAHCKOW HIECHTUYHOCTU — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJM4re MOTHUBAIIUU K 00YUYEHUIO;

[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH ¥ HUCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIOCOOHOCTH OOYYAlOIIUXCS PYKOBOJCTBOBAaTHCA B CBOEH NESATEIBHOCTH
LHEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, IMPUCYIIUMH LIEJIOCTHOM CHUCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HAJIM4YUE TPABOCO3HAHUS JKOJOTUYECKOW KyNbTYpbl U CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIC IJIAHBHI.

JInaHOCTHBIE Pe3yIbTaThl OCBOCHUS MPEAMETa « XUMUS TOCTUTAIOTCS B €IMHCTBE yUeOHOU
Y BOCIUTATEIbHON JESTEIPHOCTH B COOTBETCTBUU C TYMAaHHUCTUYECKHUMH, COIIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHM M HJ€aJaMH POCCHUHCKOTO Tpa)KAAHCKOTO OOIIEeCTBa,
MPUHATHIMU B OOIIECTBE HOPMAMH M TIPaBUJIAMH TOBEICHUS, CIIOCOOCTBYIOIIMMH MPOIeccaM
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJarOIIUXCSl.

JlugHOCTHBIE pe3yNbTAaThl OCBOCHUS MpenMeTa «XUMUST» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MPAKTUYECKON NEATETHHOCTH 00yJaroIUXCsl IO pealli3aiiy MPUHATHIX
B 0OLIIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUs O0YYAIOIIMMHCS CBOMX KOHCTHUTYIIMOHHBIX MIPAB U 00S3aHHOCTEH, YBOXKECHHS K
3aKOHY W MPaBOIOPSIIKY;

MPEACTABJICHHUS O COIMAIBHBIX HOPMAax M TpaBUaX MEXKIUYHOCTHBIX OTHOIICHHWH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3JAaHUU YUCOHBIX MPOEKTOB,
peleHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTH MMOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI IPYTUX
MIPY aHAJHM3E Pa3IMIHBIX BHJIOB YUEOHOM I€ATeIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

LEHHOCTHOTO OTHOILIEHUS K HUCTOPUYECKOMY M HAay4YHOMY HACIEAMI0 OTEYECTBEHHOM
XUMUU;

YBOXEHHsI K TMPOIIECCYy TBOPYECTBA B 00JACTU TEOPUU M MPAKTUUECKOTO MPUMEHEHHS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHOKCHHS HAyKHU €CTh pPe3yJbTaT UIMTEIbHBIX HaOJI0JICHHM,
KPOMOTJIMBBIX KCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeCa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TIOCIEAYIOUIEM AHAIN3E
uH(GOpPMAIIUHU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOTI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlNH, CBA3aHHbIE C XUMHUUYECKUMH SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELIECHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;



FOTOBHOCTH OLICHMBATH CBOE IOBEJCHUWE W IIOCTYNKHM CBOMX TOBAPUUIEH C MO3ULUHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPHI 310POBbS:

NOHMMaHMUA LEHHOCTEH 310pOBOro M Oe3omacHoro oOpas3a JKU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U IICUXUYECKOMY 3/]0POBBIO;

coOIOfCHMS TPaBWUJI 0E30MacHOTO OOpAIeHUs] ¢ BEHIECTBAMH B OBITY, NMOBCEIHEBHOMU
JKU3HU U B TPYZOBOU J€ATEIbHOCTH;

MOHWMAHUS [IEHHOCTH TIPAaBWJI WHAMBHIYAILHOTO U KOJUICKTUBHOTO 0€30TacHOro
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U )KU3HU JIFOJCH;

OCO3HAHUS TOCIICJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUHU MPAKTUYECKUX 3a/ad COLHUAIbHON
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MpOodeccHil pa3NuyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPYAY, JHOJAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUAYAJIBHOM TpaeKTOpUM 00pa3zoBaHus, Oyayien
npodeccuu u peanusalnund cOOCTBEHHBIX KU3HEHHBIX MJIAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHHS K MPUPOJIC, KaK UCTOYHUKY CYIIIECTBOBAHMS
JKH3HH Ha 3eMiIe;

MOHUMAaHUs TI00aJTFHOTO XapaKTepa IKOJOTHUUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HEMPUSITHUS JEUCTBHM, MPUHOCIIINX BPea OKPYKAIOIIEH MPUPOIHON cpere,
YMEHHS TPOTHO3UPOBATh HEOIArOoNpUSATHBIC HKOJOTMUYECKHE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJIOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITA
JEATETLHOCTH  DKOJOTUYECKOW HANpaBJIICHHOCTH, YMEHHsS PYKOBOJICTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOM MTPAKTUKU;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK Haykd, OCO3HaHus €€ ponu B (HopMUpOBaHUHU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYy KaroIIeM
MHpE KaK O €JWHCTBE MPHUPOJLI M YEJIOBEKAa, B MO3HAHWH TMPHUPOJIHBIX 3aKOHOMEPHOCTEH W
pelieHrnr IpoOJieM COXpaHEHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XWMHH JJISI COBPEMEHHOW IMBHIJIM3AIMU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOM POJIM B CO3/aHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJbTYpPbl, pEUICHUH II00ATbHBIX MPOOJIeM YCTOHYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOW M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
o0ecreyeHn! yCIOBHM yCIIEUTHOTO TPpyAa U SKOJIOTHYecKH KOM(GOPTHOM KM3HU Ka)KJ0T0 4iieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TIPAMOTHOCTH: ITOHMMAHUS CYIIHOCTH METOAOB IO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBCHHBIX HayKaxX, CIIOCOOHOCTU MCIOJIL30BATh MOMyYaeMbIe 3HAHHUS IS



aHaJIM3a W OOBSICHEHHS SIBICHUH OKPYXXAIOUIETO MHUpPAa W MPOHCXOAANIMX B HEM HM3MEHEHHH,
yMEHHUSI JieTlaTh 000CHOBAHHBIC 3aKJIFOUCHHUSI HA OCHOBE HayYHBIX (DAaKTOB M MMEIOIIUXCS TAHHBIX
C LIEJIBIO TIOJTYYEHHS JJOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOIb30BaTh XUMUYCCKUE 3HAHUS JUISI PELICHUS TIPoOIieM
B peaJIbHBIX )KU3HEHHBIX CUTYAIHsAX;

MHTEpeca K MO3HAHHIO U UCCIIEIOBATEIILCKON IS TEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOPA30BAHUIO, K
AKTHBHOMY IIOJYYCHUIO HOBBIX 3HAaHMH [0 XHMHUH B COOTBETCTBUH C JKU3HCHHBIMH
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM TPY/la B Pa3JIMYHbIX cepax MpodecCHOHANTBHOM AeITeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI

MeranpeamMeTHble pe3yibTaTbl OCBOGHMSI yuyeOHOro mnpeaMera «XuUMHUS» Ha YpOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAKOT:

3HaYMMbIe 11 (POPMHPOBAHUST MHUPOBO33PEHUS OOYUAIOMIUXCS MEXIUCIUILTHHAPHBIC
(MeXnpeaIMeTHbIE) OOIIeHAYYHbIE TTOHSTHS, OTPAXKAIOIINE [[EIOCTHOCTh HAYYHOU KapTUHBI MUpa
n CHGIII/I(i)I/IKy MCTOJOB IMO3HAHUSA, UCITIOJIB3YCMbBIX B €CCTCCTBCHHBIX HayKax (MaTepI/Iﬂ, BCUICCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, Hay4YHBIH (haKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIICIOBaHNE, HAOII0IeHNEe, U3MEPEHNE, YIKCIIEPUMEHT U JPYTHE);

YHUBEpCaIbHbIC y4eOHbIE JEUCTBUSA (mo3HaBaTeIbHEIC, KOMMYHUKaTUBHBIE,
peryisTuBHBIE), oOecreunBaomme (HopMupoBaHue (YHKIMOHATBHOH TI'PaMOTHOCTH H
COLIMATIbHOM KOMITETEHIIMH 00YYaroINXCs;

CIIOCOOHOCTh ~ OOYyYaloImMXCs  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCIUIIUHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCadbHbIC yueOHBbIE MAEWCTBHUS B IO3HABATEIHHOU U
COLIMAIbHON IPAKTHKE.

MeTtanpeameTHble pe3yNbTaThl OTPaKalOT OBIAJCHHE YHUBEPCAIBHBIMU y4eOHBIMU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMUA HGﬁCTBI/ISIMH.

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMHY /IHiCTBUSIMH

1) 6a3oBble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITENNbHO (OPMYIHpPOBaTh W aKTyalIM3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNeNsaTh LENu JeATEeIbHOCTH, 3aJaBas MNapaMeTpbl U KPUTEPUH HMX JOCTUKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

UCIIOJIb30BaTh MpPU OCBOCHUWU 3HAHUM TNPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATH
XapaKTCPHBIC IIPHU3HAKU HOHATHH WU yCTaHaBJIMBATb KX B3aUMOCBA3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHITUS JUIsI OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH TJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I BCIIIECTB U XUMHNYCCKUX peaKHI/II\/II;

YCTaHABIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3M MEX1Y U3YUaEeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUICCKUEC PACCYKIACHUSA (I/IH)IYKTI/IBHI)Ie, ACOYKTHUBHBIC, I1O aHa.]'IOI‘I/II/I), BBIABJISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIUPOBATH BBHIBOABI U
3aKITFOUYCHUS,

MPUMEHATH B MPOLECCE MO3HAHMS, UCIIOJIb3YEMbIE B XUMHH CUMBOJUYECKHE (3HAKOBHIE)
MO/JIEJIH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XuMHYeckass (opMyna, YypaBHEHHE XHMHUECKOH peakiMu — TpUd pEIIeHUd Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a]1a4, MPUMEHATh HA3BaHHBIE MOJICIIbHBIC TPEACTABICHUS 1JIS
BBIABJICHUS XAPAaKTCPHBIX IMPU3HAKOB U3YyYaCMbIX BCIICCTB U XUMHUYCCKUX peaKqu/I.

2) 0a30BbI€ HCCJIEN0BATENbCKHE TeHCTBUSI:

BJIaACTb OCHOBAMHU MCTOJJOB HAYUHOT'O MMO3HAHHA BCHICCTB U XUMHNYCCKUX peaKqu/I;

dbopMmynupoBaTh 1AM M 3aJadyd  HWCCJICJAOBAHMS, WCIOJb30BaTh IIOCTaBJICHHBIE |
CaMOCTOATEIIBHO C(bOpMy.HI/IpOBaHHBIe BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMMO3HAHUA U OCHOBLI
1151 GOPMHUPOBAHUSI TUTIOTE3HI TI0 MMPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;



BJIQJIETh HABBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS YUYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpOIEcca, CaAMOCTOSTEILHO
MPOrHO3UPOBATh €ro pe3ysibTaT, (opMyIupoBaTh OOOOIIEHUS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKON HCCIIEI0BAaTEIbCKOM M IPOEKTHOM JESITeIbHOCTH,
MPOSBIISATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOAOB peIleHus
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [T0O3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPoOpMauuu (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOuYHble mocobus, pecypcsl VHTepHeTa),
aHaATM3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHUS, KPUTUIECKH OIICHUBATh
€€ J0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMyJIMpoBaTh 3alpoCchl W IPUMEHATH pa3jIMuYHbIE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOopMalii, HEOOXOAUMOI JIJ1s1 BBITIOJHEHUS YUEeOHBIX 33/1a4 ONpPeAeEHHOrO TUIIA;

IpUOOpPETaTh OIBIT HUCIOJb30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OPMY IpeACTaBIeHUs WHPOpMAHUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYUYHBIM S3bIK B KayecTBE CpeACTBa INpu paboTe € XUMUYECKOU
uH(popMalliell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nyecKkue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJITHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMH:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CY’KIaeMOM TeMbl B XOJ/€ AMAIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU TMPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYIIaTh C TNpPE3EHTAlMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIINOJHEHUM XHMHUYECKOTO
HKCIEPUMEHTA, MPaKTUUYEeCKOM pabOoThl IO HCCIEJOBAHMIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro mpoekta U (OpMYJIHpPOBATH BBIBOJBI MO pPE3yJibTaTaM MPOBEIEHHBIX
MCCJIEIOBAHMM MyTEM COTJIACOBAHUS MO3UIIUI B X0J1e 00CYXICHHS 1 0OMEHAa MHEHUSIMHU.

OByaieHHe YHHBEPCAJbHBbIMH PEryJsiTUBHBIMU ACHCTBHAMM:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aropuT™M JEUCTBUN NPU BBINOJHEHUM y4e€OHBIX M HCCIIEOBATEIbCKUX 33/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YUETOM IMOJyUYeHHUs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

MNPEAMETHBIE PE3YJIBTATHI
10 KUIIACC

IIpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD OTPAKAIOT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBl MHpA, POJIM XUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILUICHUS U
KyJIbTYpbl JINYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOUN [UIsl pelIeHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM Cpelie;



BJIAJICHUE CUCTEMOM XUMHMUYECKUX 3HaHUM, KOTOpas BKIIOYAECT: OCHOBOINOJArarolue
HOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, JICKTPOHHAsE 000JI0UKa aToMa, MOJIEKYJIa, BAJICHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCT, XUMHUECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSpHas Macca, MOJAPHBIA O00BEM, YITICpPONHBIA  CKEJeT,
(GYHKUMOHANbHAS TPYyINa, pajuKai, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YTJIEBOAOPOABI, KUCIOPOA U a30TCOJEPKAIINE COCIUHEHUSI, MOHOMED, IOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHUS ); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHMSI OpraHUYECKHX
BeuiectB A. M. bymiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHI $3bIK XUMHM; MUPOBO33PEHUYECKHE 3HAHMs, JIeKAlHMe B OCHOBE IMOHUMAHUs
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYyYEHUH U 0€301aCHOM HCIOJIb30BAHNY BaKHEHIINX OPraHUYECKUX BELIECTB B OBITY
Y IIPaKTUYECKOM JIEATENbHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€PHbIC IPU3HAKH MTOHATUH, yCTaHABIMBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE MOHATHUS [IPU OMMCAHUU COCTaBA, CTPOEHUS U
IPEBpALLCHUI OPraHUYEeCKUX COeITMHEHUH;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOM) (OPMYIT OPraHUYECKUX BEIIECTB
U YpaBHEHUH XMMHUYECKHX pEaKUUii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJ] OPraHMYECKHUX BELIECTB
JUIS WITKOCTPALMU UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh NPUHAIJICKHOCTh U3YYCHHBIX OPTraHUYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpENelEHHOMY KIacCy/Tpynne COeIUHEHUMH
(YrieBomopobl, KHCIOPOA M a30TCOAEpXKalllu€ COEIMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COEJMHEHUs), JaBaTh UM Ha3BaHMs No cucremarndeckod Homenknarype (IUPAC), a Taxxke
NPUBOJIUTh TPHUBHAJBbHBIC HA3BAaHUS OTIECIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOIHJICH,
alleTUIeH, JSTHIEHIJMKOIb, TJIHMLEPUH, (eHod, (OopMaibAerul, aneTalbIeru], MypaBbHHas
KHCJIOTA, YKCYCHasl KUCJIOTa, OJIEMHOBAsl KHCIIOTa, CTE€ApUHOBAsl KHUCJOTa, TII0K03a, (PpyKTO3a,
Kpaxmall, [1eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHUIb XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEMHEHUsX (OJJMHAPHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHSTh TOJOXKEHHUS TEOPUH CTPOCHHUS OPTaHUYECKHUX
BemecTB A. M. BytnepoBa a1 00bsCHEHHS 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHMUS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XUMHYECKHE CBOWCTBA TUITMYHBIX MPEJICTABUTENEH PAa3TUUYHbBIX KIAaCCOB OPTaHUYECKUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMWJIEH, aleTwieH, Oyraauen-1,3, MerwiOyraaueH-1,3, OeHzoi,
METaHOJ, ATaHOJ, ATUJIEHTJIUKOIb, TJIMIEPUH, (EHOJ, aleTalbJeru]l, MypaBbHHAsI U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMals, IeJUI0JI03a, AMUHOYKCYCHAasi KHUCIOTa), WIUIIOCTPUPOBAThH
TEeHETHYECKYIO CBSI3b MEXKAY HHUMH yYPaBHEHHSMH COOTBETCTBYIOIIMX XMMHYECKHUX PEAKIHHA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMyI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YIJIEBOJOPOIHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEpepaboTKH;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIUYUCIEHHUS [0 XUMHYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA TN MPOAYKTa PEaKMH 110 U3BECTHBIM MaccCe,
00BEMY, KOJTMYECTBY OHOTO M3 UCXOHBIX BEIIECTB MU MPOIYKTOB PEAKIIUN);

c(hopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
NO3HAHUS, MCIIONB3YeMbIX B XHWMHUHU TP M3YYCHHU BEIIECTB M XHUMHUYECKHX SBICHUHN
(mabmroieHne, W3MEpEeHHe, OKCICPUMEHT, MOJICIUPOBAHKE), HCIOIB30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIs IPUHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUX, CBSI3aHHBIX
C BELIECTBAMU M UX IPUMEHEHHEM;



c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHUS XUMHUUYECKON TMOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIOJHEHUIO JIA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJIHATh XUMHUYECKUN JKCIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyUYEHUE HTHIICHA U U3YUYCHHE €ro
CBOP’ICTB, KauCCTBCHHBIC PCAKIIMU OPraHNYCCKUX BCHICCTB, ACHATYpalus O€eJIKOB IIpyU HAarpCBaHuu,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C IIPaBUIAMH TEXHUKU 0€30MaCHOCTH MPH 00pallieHuu
C BeIIECTBAMH W JTa0OPATOpPHBIM OOOPYJIOBAHHMEM, IMPEACTABISATh PE3YIbTAThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucH YpaBHEHHH COOTBETCTBYIOLIUX peakuuid u (GopMylInpoBaTh
BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAIIHUIO,
MOJy4aeMyro U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nH(popmMaruu, UHTepHET U IpyTux);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
IIOBCACHUA B 6I>ITy u TPYZ[OBOIZ ACATCIIBHOCTU B MLCIIAAX COXpPAaHCHHUA CBOCTO 3J0POBbA U
OKpYXaroIlel MPUPOJHOIN cpelbl, 0CO3HABaTh OMACHOCTh BO3ACHCTBHS Ha >KUBBIE OPTaHU3MBbI
ONpeAeNEHHbIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbica mnokazarens [IJIK, moscHsaTe Ha
npuMepax crocoObl YMEHBIICHUS U MPEIOTBPAIICHHS] UX BPEAHOIO BO3JICHCTBUS HA OpraHU3M
YEJI0BEKa;

JUIsi 00y4YarolIUXCsl ¢ OIPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HAHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHU BCUICCTB U XUMHUYCCKUX ﬂBJ’IGHHﬁ;

JUTSL CTICTIBIX U Ca00BUISIINX O0YYAIOIINXCS: YMEHHUE UCTIOIb30BaTh PeIbe(hHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 1ist 3anucy XuMHU4ecKux (GOpMyJI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoabsnesie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTI€BOIOPOABI — AIKAHbI 2
29 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 6 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTHudecKkue yriaeBog0pO bl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHUst
3.1 Cnuptsl. ©enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1




Hroro no pazneny

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

13

4.1 AMUHBI. AMUHOKUCIIOTHL. benkn 3
Hroro mo pazaeny 3
Pa3pnen S. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bojgokna 2
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE
Yepuososos Ceprei

Jara Kouan
Ne
/i Iliman  Pakr Tema ypoka 'le:;TB
4acoB
Pa3znen 1. Teopernueckue 0CHOBBI Opranuyeckoi xumum (34.)
Tema 1.1 Ilpenmer oprannyeckoii xumun. Teopusi cTpoeHusi opranuveckux coennnennii A. M. Bytieposa (34.)
1 06.09 [IpeameT opranmvecko XUuMuH, €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAUCHUE
13.09 Teopus cTpoeHust opraHndeckux coequnenud A. M. byTiepoBa, €€ OCHOBHbBIE MTOJIOKEHUS
3 20.09 [Ipencrasnenue o knaccudukanuy opranndeckux Bemiects. HomenknaTtypa (cuctemarnueckas) U TpUBHAJIbHBIC
HAa3BaHMSI OPTaHUUECKHX BEIIECTB
Paznen 2. Yraesoaopoas: (134.)
Tema 2.1 IIpenesibHbIe YI1€BOAOPOAbI — AJKAHBI (24.)
27.09 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH s
5 04.10 MertaH 1 3TaH — TPOCTEHIIINE TPEJACTABUTEIH aJKAaHOB 1
Tema 2.2 HenpeneabHbIe YIi1eBOAOPOAbI: AJTKEHbI, AT1KAAHEHbI, AJKHHBbI (64.)
6 11.10 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 18.10 OTUJEH U NPONWIEH — MPOCTEHIINE IPEICTaBUTENIN AIKEHOB 1
8 25.10 IMpakTuyeckas padora Ne 1. «[lomyueHue 3TUICHA U U3YYCHHUE €TO CBOMCTBY 1
9 08.11 Anxanuensl. Byraguen-1,3 u metunOyrtanuen-1,3. IlogydeHne CHHTETHUECKOTO KayuyKa U Pe3HHBI 1
10 15.11 AJKWHBI: COCTaB U OCOOEHHOCTH CTPOSHHS, TOMOJIOTHYECKUN Psifl. ATIETHIICH — TIPOCTEUIITNN TTPEICTaBUTEINb 1
AIKMHOB
11 22.11 Boluncnenus no ypaBHEHUIO XMMHUYECKOHN peaknun 1
Tema 2.3. ApomaTuuyeckue yrjeBoaopoabl (24.)
12 29.11 Apensl: 6eH301 U TOIyol. TOKCHYHOCTH apeHOB 1




13 06.12 ['eneTnyeckas CBsI3b yIi€BOJOPOAOB, MPUHAUICKAIIUX K PA3TUYHBIM KJIaccaM 1
Tema 2.4. IIpupoaHbie HCTOYHUKH YIJI€BOAOPOIOB 1 UX MepepadoTka (3 4.)
1 13.12 [TpupoHbIe HCTOYHHUKH YTIEBOAOPOAOB: MPUPOHBII ra3 1 MOMyTHBIE He(TSIHBIE ra3bl, HEPTh U MPOIYKTHI €€ 1
nepepaboTKH
15 20.12 [TpupoHbIe HICTOYHUKH YTIEBOJOPOO0B: MPUPOIHBIH ra3 U MOMyTHBIE He(TIHBIE ra3bl, HEPTh U MPOTYKTHI €€ 1
nepepadboTKu
16 27.12 Konumponvnas paboma Nel 1o pazneny «YTJI€BOIOPOIbDY 1
Pasznen 3 Kucaopoacoaep:xamnue opranndeckue coequHenus (134.)
Tema 3.1. Cnuptel. PenoJr (34.)
17 10.01 [IpenenbHbIe OIHOATOMHBIE CIIUPTHI: METAHOJI U 3TaHOJI. BogopoaHas cBs3b
18 17.01 MHOroaToMHbI€ CIIUPTHI: ATHJICHTIIMKOJb U TIIUICPUH
19 24.01 @deHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKUE CBOICTBA, TPUMEHEHUE 1
Tema 3.2. Anbaeruabl. Kapoonosbie kucjiorbl. Ciio:kabie 3¢pupsi (74.)
20 31.01 Anbreruzpl: GopManabAerul U aueTanbaerui. ALeToH 1
21 07.02 OAHOOCHOBHBIE NpeebHbIE KAPOOHOBBIE KMCIOTHI: MypaBbUHAs U YKCyCHast 1
22 14.02 IIpakTnyeckas padora Ne 2. «CBolicTBa pacTBOpa yKCYCHOM KUCIIOTBDY 1
23 21.02 CreapuHOBas U OJIEMHOBASI KMCIIOTHI, KaK MIPEICTaBUTENH BBICIINX KapOOHOBBIX KHCIIOT 1
24 28.02 Mpbl1a Kak COJIU BBICIINX KapOOHOBBIX KUCIIOT, X MOOIIee AeiCTBUE 1
25 07.03 CrnoxHble 3(UpPHI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIIOKHBIX 3()UPOB 1
26 14.03 XKupsl: ruaponus, npuMeHeHne, OnoJIoruuecKasi poJib )KHPOB 1
Tema 3.3. YrueBoasl (34.)
27 21.03 YrneBojbl: cocTas, Kiaccudukaius. BaxkHeilue npeacTaBuTenu: TI0Ko3a, GpyKTo3a, caxaposa 1
28 04.04 Kpaxmai u nemosno3a Kak MpupoTHBIE TIOJTUMEPHI
29 11.04 Konmponvnas padoma Ne2 no pasneny «Kucnopoacoaepskamye opraHM4eCKie COeINHEHUS»

Paznen 4 A3zorconepxkaniue oprannyeckue coefuHeHus (34)

Tema 4.1. AMUHBI. AMMHOKHUCJI0THI. Bejiku (34.)




30 18.04 AMUHBI: METUJIAMUH W aHUJIHH
31 25.04 AMMHOKHCIIOTHI Kak aM(pOTEpHbIE OPraHNYECKUE COCTMHEHHMS, NX OMoJornueckoe 3HaueHue. [lerntu bt
32 16.05 benku kak npupoHbIE BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS
Pa3nes 5 BoicokoMoJIeKyIsIpHBIE cOeANHEeHus (2 4.)
Tema 5.1. Ilnactmaccnl. Kayuyku. Bosiokna (24.)
33* 93.05 OCHOBHbBIE TIOHSATHS XUMHUU BEICOKOMOJIEKYJIIPHBIX COSIMHEHUHN 1
34* ' OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX coetmHeHni. [lnacTMaccel, KayuykH, BOJIOKHA
Hroro 34
yaca

* Ypoku Ne 33, 34 00beiiHEHBI B CBSI3U € NMPa3THUYHBIMH H BHIXOAHBIMHU THAMH




ITOYPOYHOE IIVTAHUPOBAHUME
YepHosoJioB Bajiepuii

Ne ‘ Hara Koaunuect
n/n ILian Tema ypoka BO YaCOB
Pasnen 1. TeopeTnueckue 0OCHOBBI OpraHu4eckoil xummuu (34.)
Tema 1.1 IIpeamer opranudeckoii xumuu. Teopusi cTpoeHus opranudeckux coeaunennii A. M. byriepona (34.)

05.09 [IpenMeT opranuyeckoil XuMuu, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE

12.09 Teopus crpoenus opranuueckux coequHennii A. M. bytiepoBa, €€ OCHOBHBIE [TOJIOKEHUS
3 19.09 [IpencraBnenue o knaccudukay opranundeckux Bemiects. HomeHknarypa (cucremaruyeckas) u

TPUBHUAIbHBIC HA3BAHUSI OPTAHUYECKUX BEILIECTB
Pa3nen 2. Yraesomopoast (134.)
Tema 2.1 IIpenesibHbIe YI1€BOAOPOAbI — AJTKAHBI (24.)

26.09 AJIKaHBI: COCTAaB M CTPOSHHUE, TOMOJIOTHYCCKHM PSiJT 1

5 03.10 Mertan 1 3TaH — NPOCTENNINE NIPEACTABUTEIN AJIKAHOB 1
Tema 2.2 HenpeaeabHble YIJ1eBOJIOPOAbI: AJIKEHbI, AJIKAAHEHbI, ATKUHBI (64.)
6 10.10 AJKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 17.10 OTUiEH U NPONUIEH — MPOCTEHIINE PEICTaBUTENIN AIKEHOB 1
8 24.10 IMpakTuyeckasi padora Ne 1. «[lomydenne sTueHa U U3y4EHHE €TO CBOMCTBY 1
9 07.11 Ankanuensl. byranuen-1,3 u metminoyraauen-1,3. [lonydyeHue CHHTETHYECKOTO KaydyKa U pe3UHbI 1
10 14.11 AJKWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUN PsJl. ATIETHIICH — TPOCTEUIITNN TTPEICTaBUTEINb 1
AIKMHOB
11 21.11 Boruncnenns no ypaBHEHUIO XMMUUYECKOHN peaknun 1
Tema 2.3. ApomaTuuyeckue yrijieBoaopoabl (24.)

12 28.11 Apensl: 6eH301 U TOIyol. TOKCUYHOCTH apeHOB
13 05.12 ['eneTnveckas CBsI3b yIieBOAOPOIOB, MPUHAICIKANIUX K PA3TUIHBIM KJIaccaM 1




Tema 2.4. [IpupoaHbie HCTOYHUKH YIJIeBOAOPOAOB U UX NepepadoTka (3 4.)

14 12.12 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOIOB: IPUPOIHBIN a3 U MOMyTHbIC He(PTSIHBIC Ta3bl, HEPTh U MPOTYKTHI €€ 1
nepepadboTKu
15 19.12 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOIOB: IPUPOIHBIN Ia3 U MOMyTHbIC He(PTSIHBIC ra3bl, HEPTh U MPOIYKTHI €€ 1
nepepaboTKH
16 26.12 Koumponsnas paboma Nel nio pazueny «YTICBOJOPOIBD) 1
Paszgea 3 Kuciaopoacoaepxamue oprannyeckue coexuHenus (134.)
Tema 3.1. Cniuptbl. ®enoJ (34.)
17 09.01 [IpenenbHBIC OTHOATOMHBIC CITUPTHI: METAHOJI U ATaHOJI. BogopoaHas cBs3b
18 16.01 MHoOroaTtoMHbI€ COIUPTHI: ATUICHTIIUKOJIb U TJIULEPUH
19 23.01 ®DeHo: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE U XUMHUUECKHE CBOMCTBA, IPUMEHEHHE 1
Tema 3.2. Anbaeruabl. Kapoonosbie kucjiorbl. Ciio:kHbie 3¢pupsi (74.)
20 30.01 Anpaeruapl: GOpMaIbICTHA U alleTATBICTH . ATICTOH 1
21 06.02 OnHOOCHOBHBIE IIpe/ieNIbHbIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAs U YKCYCHasI 1
22 13.02 IIpakTnueckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KUCIIOTBD» 1
23 20.02 CreapuHOBasi ¥ OJIENHOBAsI KUCIIOTHI, KaK MPEACTaBUTEIH BBICIINX KAPOOHOBBIX KUCIOT 1
24 27.02 Mputa Kak COJIM BBICITUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEe JACHCTBIE 1
25 06.03 CrnoxHble 3(UpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MApOIN3 CIOXKHBIX 3(pUpOB 1
26 13.03 XKupsl: runponan3, npuMeHeHne, OMoIornYecKas poJib KUPOB 1
Tema 3.3. Yriaesoasl (34.)
27 20.03 VYrieBobl: cocTaB, Kinaccudukaius. BakHelme mpeIcTaBuTeNn: TI0Ko3a, PpyKTo3a, caxaposa 1
28 03.04 Kpaxman 1 nemirono3a Kak IpupoJHbIE IOTUMEPDI 1
29 10.04 Konmponsnas paboma Ne2 1o pazneny «Kuciopojcoaepkaiine OpraHnIecKie COeTMHESHUSD)
Pasnen 4 A3zorcoaepixkamme opranndeckue coeqnHeHus (34)
Tema 4.1. AMUHBI. AMMHOKUCJI0THI. Bejiku (3u4.)
30 17.04 AMWHBI: METWJIAMUH U aHUJTUH 1




31 24.04 AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHUYeCKUEe COSANHEHMS, X Ononornyeckoe 3HaueHue. Ilentuapt 1
32 08.05 benku xak mpupoHBIE BEICOKOMOJIEKYJISIPHBIC COSUHEHUS
Pa3znen 5 BoicokoMoliekyJIsipHbIe coelMHEHU (2 4.)
Tema 5.1. Ilmactmacesl. Kayuyku. Bosiokna (24.)
33 15.05 OCHOBHBIE TIOHITHS! XUMHH BRICOKOMOJIEKYJISIPHBIX COSTUHECHUM 1
34 22.05 OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJIIPHBIX coeAMHEHUH. [TnacTMaccel, kayuyku, BOJIOKHA 1

HToro 34 gyaca




YUEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ151 YYEHUKA

» Xumus, 10 knacc/ T'abpuensia O.C., OctpoymoB W.I'., Cnagkos C.A., JI€skun A.H.,
AxnuonepHoe o6mectBo «M3narensctBo «IIpocBemmenuer»

METOAUYECKUE MATEPHUAJIbI IJ151 YYUTEJIA

®denepallbHBIN rOCYJapCTBEHHBIN 00pa30BaTebHBIN CTAHIAPT OCHOBHOTO OOIIET0 00pa3oBaHus
https://fgosreestr.ru/educational_standard

Konnenmus npenogasanus yueOHnoro npeamera "Xumus'"

https://docs.edu.gov.ru/document/0b91a0fbd7deae619ad552137f44dc3d/

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
st oGecriedeHrs II0I0TBOPHOTO Y4eOHOTO MpoIIecca MpeoaraeTcs UCIoIb30BaHNE
uH(pOpMaIlMK U MaTepUaIOB cleAyomux MIHTepHeT-pecypcoB:

-MunuctepctBo oOpazoBanus P®: http://www.informika.ru/; http://www.ed.gov.ru/;
http://www.edu.ru/

- Tectupoanue online 5-11 kmaccer: http://www.kokch.kts.ru/cdo/

-ITenarorundeckas macrepckasi, ypoku B IHTepHere u MHOTOE Apyroe: hitp://www.teacher.fio

- HoBeie Texnomoruu B oopasoBanuu: http://www.edu.seana.ru/main/ -IlyreBomurens «B mupe
HAYKW» JUTS IIKOJIBHUKOB: hitp://www.uic.ssu.samara.ru/nauka/

-Merannnukioneaus Kupuna u Medoaus: http://www.mega.km.ru/

-Caiit «1 uay Ha ypok xumumy»: http://.1september.ru/

-Komnexuuu ITOP: http://school-collection.edu.ru/collection.organik/ -Komnnekuuu cpeaueit
wKoJbl: http://www.chemistry.ssu.samara.ru/

-OCHOBBI XUMUU: DNIEKTPOHHBIN Y4eOHUK « XUMUS 7S BCEX»: HITIOCTPUPOBAHHBIE MaTEPUAIIBI
1o o0IIIel, OpraHMYeCcKor U Heopranndeckoi xumun: http://school-sector.relarn.ru/nsm/
-DrekTpoHHas OMOIMOTeKa YIeOHBIX MaTepHAIOB 10 XUMUH Ha roprtaie Chemnet:
http://chemfiles.narod.ru/

- [IporpammHoOe obecnieueHue Mo XUMMHH.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA YYEBHOE OBOPYIOBAHHUE

1. Tocka
2. HoytOyx
3. IIpoekTop
4. Ilepuoguyeckas cucremMa xuMuueckux snemeHToB /. . Menaeneena.

5. DIIEKTPOXUMUYECKUN P HAIPSHKEHUM METAIIIIOB.

6. Tabuiuia pacTBOPUMOCTH.

7. Knaccudukaius HEOpraHu4eCKux BEIeCTB.

8. ITopTpeThl XMMUKOB.

OBOPYJIOBAHME JIUIsl MTPOBEJAEHUSI TIPAKTUYECKUX PABOT
1. ITpoOupku
2. llITaTuBbI
3. PeakTuBbI (COMHM, KUCIOTHI, IIEJIOYN U UHIUKATOP



http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
http://www.teacher.fio/
http://www.uic.ssu.samara.ru/nauka/
http://www.mega.km.ru/
http://.1september.ru/
http://www.chemistry.ssu.samara.ru/
http://school-sector.relarn.ru/nsm/
http://chemfiles.narod.ru/
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