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MNOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1Mo XMMHUHU Ha ypOBHE CpelHEero olImiero odpa3oBaHus pa3zpaboTaHa Ha OCHOBE
®denepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccutickoit denepanuny,
TpeOoOBaHUI K pe3ylbTaTaM OCBOCHHS (eaepanbHOW 00pa3oBaTENbHON MPOrpaMMbI CPEIHETO
obmero oo6pazoanus (POII COO), npencraBieHHbIX B DeAepalbHOM TOCYAapPCTBEHHOM
oOpazoBarenbHOM cranjgapre COO, ¢ yuérom Konuenuuu mnpenojaBaHusi yuyeOHOIro IIpenMera
«Xumus» B 00pa3oBaTesbHbIX opranu3anusx Poccuiickoil @enepanuu, peaqu3yonMX OCHOBHBIC
o0Opa3oBaTe/IbHbIE MPOTrpaMMbl, U OCHOBHBIX IOJIOKE€HUM «CTpaTeruu pa3BUTHsS BOCIUTAHUS B
Poccuiickoit @eaepannu Ha nepuon a0 2025 roxa» (Pacnopsbkenue [lpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJIXOJI0B K pa3paboTKe MpOorpaMMbl [0 XUMUH, K OIpe/IeJIeHHI0 00Iel cTpaTeruu
00yuYeHHsI, BOCHUTAHUS U Pa3BUTHs 00YYarOIUXCs CPEACTBAMH Y4eOHOro mpeaMeTa « XUMHUD s
10-11 ximaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoHIenTyaiabHble mosoxeHus ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIEJIeH, COJEpIKaHUs, Pe3yJIbTaTOB OOydYeHHs U TPeOOBaHUI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe  0oOpa3oBaHHE,  IOJIy4yaeMO€  BBIIYCKHHKaMHu  00Ieo0pa3oBaTebHON
OpraHH3aIy, SBISETCS HEOTHEMIIEMON YacThi0 MX 00pa3oBaHHOCTH. OHO CIYXKUT 3aBEPLIAIOLIUM
ATaIoOM peaju3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBbIX LIEHHOCTEH, IPUCYIIHUX
[EJIOCTHOW CHCTEME XUMHYECKOro 00pa30BaHMsS. DTH IEHHOCTH KacaroTcsl MO3HAHUS 3aKOHOB
npupozbl, (OPMHUPOBAHUS MUPOBO33PEHUS M OOIICH KyJIbTYyphl YEIIOBEKA, a TAK)KE HIKOJIOTHUECKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0pOBBIO U MPHUPOAHOM cpene. Peanusyercs xumuueckoe
oOpa3oBaHHe OOYYArOIIMXCS HA yPOBHE CPEIHEro OOIMIEro OO0pa30BaHUS CPEICTBAMHU Y4eOHOTO
npeaMera « XuMHs», CofepKaHUe U MOCTPOSHUE KOTOPOTO OMPE/ENIeHbl B MPOrpaMMe Mo XUMHH C
yu€ToM crienn(UKH HAyKH XUMHH, € 3HAUCHHs B MO3HAHWH MPHUPOJBI U B MATEPHATIBHON >KU3HU
olmiecTBa, a Takke C Y4ETOM OOMIMX Ieseld U MPUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpefHero obiero oopazoanus B Poccuiickoit deneparun.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpaeT ocoOyro poJib B COBPEMEHHOMH
IUBUJIM3ALMN, B CO3JaHMM HOBOM 0a3bl MarepHalbHOM KyiabTyphl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMHpOBaHUE PAIMOHATIBLHOTO HAYYHOI'O MBIIUIEHHUS, B CO3/JaHNE LIEJIOCTHOTO MPECTaBICHUs 00
OKpYXaloIleM MHpE KaK O €JUHCTBE MPHUPOAbI U UYeJIOBeKa, KOTopoe (GopMHpyeTcs B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEILIECTB, X CBOMCTBAMM U BO3MOKHBIMHU 00JIACTSMU TPUMEHEHUS.

TecHO B3aMMOJENCTBYS C IPYTMMHU €CTECTBEHHBIMH HayKaMM, XMMUS CTala HEOThEMJIEMOU
4acTbI0 MUPOBOM KYJIbTYPhl, HEOOXOJIUMBIM YCIOBHEM YCIIEIIHOTO TPYJa U JKU3HU Ka)JI0T0 WieHa
obmiectBa. CoBpeMeHHass XMMHUsI KaK HayKa co3ujaTellbHas, KaKk HayKa BBICOKMX TEXHOJOTUH
HaIpaBJlieHa Ha pelleHue TI00albHbIX MPOoOJIeM YCTONYUBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOH, IKOJOTrHYECKON 0€30MaCHOCTH U OXPaHbI 3710POBbSI.

B coorBercTBUM € 0OmMMHU IHENIMH U TNPUHIUIAMH CpeIHero oOmiero oopazoBaHUs
conepxanue npeamera «Xumus» (10-11 kmaccbl, 6a30BbI YpOBEHb M3YUYEHHs) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpPHYIO MOATOTOBKY OOYYaloIIMXCsl, HEOOXOAMMYIO WM IS
BBIPAOOTKM MHMPOBO33PEHUECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHUS B IKU3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocTaBnsrommMy peaMeTa « XuMus» SBISIOTCS 0a30BbIe Kypchl — « OpraHudeckas XUuMUs)
u «O01as u HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX, SIBISIOTCS
OCHOBBI 0a30BOI HAayKH: cHUCTEMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKJIIOUYEHHEM 3HaHUH M3
oOuieil xumun) U oprannyeckoil xumuu. dopMupoBaHre TaHHOW CUCTEMbl 3HAHUM MPU U3YUYEHUU
npeaMera obecreynBaeT BO3MOXHOCTh PACCMOTPEHMsI BCEIO MHOT00Opasus BEIIECTB Ha OCHOBE
OOLINX MOHATH, 3aKOHOB ¥ TEOPUN XUMHH.

CtpykTypa comepxaHus KypcoB — «Opranudeckass xumus» u «OO0IIas U HEopraHuyecKas
XUMUS» cPOpMHUpOBaHA B MPOrpaMMe MO XMMHHM Ha OCHOBE CHUCTEMHOIO MOJAXO0J]la K H3yYEHUIO
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y4eOHOro MaTepuasia ¥ OO0yCIIOBJIEHA HMCTOPHUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
ONPEACNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypc€ OpPraHMYE€CKOM XHMMHHU BEIIECTBA
paccMaTpUBAIOTCS Ha YpPOBHE KJIACCUYECKON TEOpUU CTPOCHUS OPraHMYECKUX COEIWHEHUH, a
TAaK)K€ HAa YPOBHE CTEPEOXMMMUECKUX M DIIEKTPOHHBIX IPEJCTABIECHUH O CTPOEHHMM BELIECTB.
Cenenusi 00 HM3yyaeMbIX B Kypce BELIECTBaX MAAlOTCSI B PAa3BUTUM — OT YIJIEBOAOPOJOB [0
CIIOXKHBIX OMOJOrMYECKM AaKTUBHBIX COEAMHEHMH. B Kypce opraHMueckodl XUMHHM IOJy4aroT
pa3ButHe CcQOpPMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUs TMepBOHAYaJIbHBIC
NPEJCTABICHUS O XUMHUYECKOW CBSI3HM, KIAcCU(MKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEIIECTB OT UX CTPOCHHUS, O XUMHUUECKON pEeaKII1H.

[Ton HOBBIM yIJIOM 3peHMsI B IpeaMmere «Xumus» 0a30BOr0 YpPOBHsS paccMaTpHUBAETCA
U3YYCHHBIII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa30BaHUS TEOPETUYECKUH MaTepuail U
(akTOJIOTHUECKUE CBEICHHS O BEIIECTBAaX M XMMUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«OOuas ¥ HeopraHumdeckas XUMHsS» OOydYaloIIUMCS MPEAOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HAYCHHE MEPHOAMYECKOTO 3aKOHA C OOIIETEOPETUIECKUX U METOJOJIOTHUECKUX TTO3UIINH, TIy0Ke
MOHSTh UCTOPUYECKOE M3MEHEeHHe (QYHKIUN 3TOTr0 3aKOHA — OT 0000Mmaromeil 10 00bsACHSoMEH U
MIPOTHO3UPYIOLLEH.

Enunas cucremMa 3HaHMI O BaKHEWIIMX BEIIECTBAX, MX COCTaBe, CTPOCHUHU, CBONCTBaX H
NPUMEHEHHH, a TAaKXKEe O XMUMHUYECKHUX PEAKIHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomonHsiercs B Kypcax 10 wm 11  KmaccoB 3leMEHTaMH  COAEpXKaHUS, HMEIOIIMMHU
KyJbTYPOJOTHUYECKMM M MPUKIAJHOM XapakTep. OTU 3HAHMUSI CIIOCOOCTBYIOT IIOHHMAaHUIO
B3aMMOCBS3M XHMHH C JPYTHMH HayKaMH, pAacKpbIBalOT €€ poJib B IO3HABATEIbHOM U
IIPAKTUYECKON JEATEIbHOCTU YEJOBEKAa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXXEHHUsSI K IpOIECCY
TBOpYECTBA B 0O0JIACTH TEOPUHM U MPAKTHUYECKUX MPUIIOKEHUI XUMUH, MOMOTAIOT BBIMYCKHHUKY
OpPUEHTHPOBATHCSI B OOMIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpPOOJEMax, CBS3aHHBIX C XHMHEH,
KPUTHYECKH OCMBICIMBATh MH()OPMAIMIO M MPUMEHSTh €€ AJ1 MOMOJIHEHUS 3HAHWH, PelIeHUs
MHTEJJIEKTyaJIbHBIX M SKCIIEPUMEHTAIBHBIX MCCIEI0BaTENbCKUX 3ajad. B 1enom conepkanue
yueOHoro npenMeTra «XHMHS» JTaHHOTO YPOBHS M3Yy4Y€HHs] OpUEHTHPOBAHO Ha (OPMHPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKOW OCHOBBI JUISl MOHMMAaHMS (GUIOCOPCKUX HAEH, TaKUX Kak:
MaTepHajJIbHOE €IUHCTBO HEOPraHMYECKOr0 M OPraHMYecKOro MHpa, 0O0YyCJIOBIEHHOCTb CBOMCTB
BEIIECTB UX COCTAaBOM U CTPOCHHMEM, MI03HABAEMOCTh MPUPOAHBIX SBICHUM MYTEM 3KCIIEpUMEHTA U
peleHuss MPOTHUBOPEUMil MeXay HOBBIMU (aKkTaMHM M TEOPETUUYECKMMHU NPEANOChUIKaMH,
OCO3HAHHE POJIM XMMHMHM B DPELIEHUH 3KOJOTHYECKHX MpoOiieM, a Takke MpolieM cOepexeHus
HHEPreTUYECKUX PECYPCOB, CHIPhSI, CO3aHUS HOBBIX TEXHOJIOTUN 1 MaTepUaIIOB.

B nnane pemenus 3a1ay BOCIHUTAHUA, Pa3BUTHS U COUANN3ALMUA 00YyYarOIIUXCsl TIPUHSATHIE
OporpaMMoOil MO XUMHM TOAXOJbl K ONPEAETICHUI0 COAEP)KAaHUS W IOCTPOSHHs MpeaMera
IpelycCMaTpuBalOT (OPMUPOBAHNWE YHUBEPCAJIbHBIX YYEOHBIX JAEHCTBMM, HMEIOIUX 0a30BOE
3Ha4YeHHE IS Pa3InYHbIX BUJOB JIEATEILHOCTH: pelIeHus Ipobiem, OMCKa, aHau3a 1 00paboTKU
uH(poOpMallii, HEOOXOAUMBIX AJii NPUOOpPETEHHsS OMbITa MPAKTHUECKONH M HCCIEeI0BaTEeNbCKON
JeSITeTbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TO3HAHUU XUMUH.

B mpakTtuke nmpenogaBaHusi XMMHUH, KaK Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs, TaK U
Ha YpPOBHE CPEJHEro ooIiero o0pa3oBaHUs, MPHU ONpPEACIIEHUH COAEP)KATEIbHOM XapaKTepUCTUKU
nened W3y4yeHHs TMpeAMeTa HalpaBJIEHHEM MEepPBOCTENEHHOW 3HAYUMOCTH  TPaJULMOHHO
npu3HaéTcst  (POPMHpPOBAHME OCHOB XHMHYECKOM HAayKd Kak o00JaCTH  COBPEMEHHOIO
€CTECTBO3HAHMUSI, IPAKTHUUECKOM JIeATEIbHOCTH YeIOBEeKa U KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM
KyJIbTypel. C METOAMYECKOW TOYKHM 3pEHUs TAaKOM MOJIXOA K ONpPEIeNCHHIO Leled H3y4eHUs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHMs TJaBHBIMH LENSAMU M3Y4YeHHs INpeaMeTa «XUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCSL:

e (opMupoBaHHE CHCTEMBl XMMHUYECKMX 3HaHMH Kak BaKHEUIIEW COCTaBIISIOLICH
€CTECTBEHHO - HAayYHOM KapTHHBI MHpa, B OCHOBE KOTOPOH JeKaT KIIIOYEBBIE MOHSTHS,
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(dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPUU XUMHUH, OCBOEHHE SI3bIKa HAayKH, YCBOCHHE U
MOHMMAaHUE CYIIHOCTH JIOCTYIHBIX OOOOIICHHI MHPOBO33PEHYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPUEN UX PA3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHuE U Pa3BUTHE NPEICTABICHUN O HAy4YHBIX METOJaX MO3HAHMS BELIECTB U
XUMHUYECKHX peakiui, HEOOXOIUMBIX i MPUOOpPETeHHUs] YMEHUUW OPHEHTHUPOBATHCA B
MHUpE BEIIECTB U XUMUYECKUX SIBICHUHM, UMEIOIIHUX MECTO B IIPUPOJE, B MPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BHUTHE YMEHUH U CIIOCOOOB JESATENLHOCTH, CBSI3aHHBIX C HAOIIOeHUEM U 00BbICHEHUEM
XUMHUYECKOTO OJKCIEpUMEHTa, COONIOJCHHEM TpaBUi 0€30MacHOro oOpalieHusl C
BEIIIECTBAMH.

Hapsiny ¢ stum, coaepkareiibHasi XapaKTEpUCTHKaA IeJIed M 3a/ad U3y4dyeHHs MpeaMeTa B
nporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMU IIPUOPUTETAMU B
CUCTeMe cpeaHero obmero oOpasoBanus. CerogHsi B MpemnoJaBaHUN XUMHH B OOJIBIICH CTENeHU
oTaéTcs MpeanoYTeHUE MPAKTUYECKON KOMIIOHEHTE COAepKaHMs 00yUeHus, OpDUEHTUPOBAHHON Ha
MOATOTOBKY BBITYCKHHKA 00II€00pa30BaTeIbHON OpraHu3aliyy, Bl eomero He HabopoM 3HaHUM,
a (QYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CThb CHOCOOAMHM U YMEHHUSIMH aKTHBHOTO TMOJTy4YeHHS
3HAaHUU U IMPUMCHCHUS UX B peaJIBHOf/JI JKHU3HU IJ1d PCIICHHUA IMMPAKTUYCCKUX 3a1a4.

B cBsi3u ¢ 3TUM npu U3ydeHHH MpeaMeTa « XUMUs JTOMUHHUPYIOIIee 3HaUeHue MPHOOpeTaroT
TaKue 1eJIM U 33/1a4U, KaK:

ajanTtanus oO0y4arolMxcs K YCJIOBUSM TUHAMHYHO Pa3BUBAIOILIETOCS MUpa, (hOpMHUpPOBaHHE
WHTEJUICKTyJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CamMoO0Opa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITENIbHOMY TPUHSATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYyallUsX,
CBA3aHHBIX C BCIICCTBAMHU U UX IIPUMCHCHUCM;

dbopMupoBaHUe Yy 00YYarOIIMXCS KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINH ), UMEIOIINX
YHUBCPCAJIbHOC 3HAYCHUC MU PA3JIMYHBIX BHAOB ACATCIBHOCTH: PCHICHUSA HpO6JIeM, IIOHCKa,
aHanmuza U 00paboTku uHpOpManuKU, HEOOXOMUMBIX ISl MPUOOPETEHHUS OMbITa ICSITENbHOCTH,
KOTOpass 3aHMMACT BAXHOC MCCTO B IO3HAHWMM XHMMHUH, a TaKXKC MJI1 OLCHKU C HOSI/IHI/Iﬁ
HKOJIOTMUYECKON 0€30MacHOCTH XapakTepa BIMSHHS BEIIECTB U XUMHUYECKHX IIPOILIECCOB Ha
OpTaHW3M YeJIOBEKA U MPUPOJHYIO CPENIY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH
00ydJaronmxcsi: CHOCOOHOCTH CaMOCTOSITENIPHO TpHOOpETaTh HOBBICE 3HAHHWS 10 XUMHH B
COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSMH, HCIIOIH30BATh COBPEMEHHBbIE WH(OPMAIMOHHBIE
TEXHOJIOTHH JIJIsl TIOMCKAa W aHan3a Y4eOHOM M HAyYHO-TIOMYJISIpHOM MH(OPMAIIUU XUMHYECKOTO
CoZIepKaHUs;

dbopMHUpOBaHME U PA3BUTHE Y OOYYAIONIMXCS aCCOIMATHUBHOTO M JIOTHUYECKOTO MBIIIICHUS,
HaOII0IaTEILHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0OCOOEHHO HEOOXOAUMBI, B YaCTHOCTH,
MPY IJIAHUPOBAHUH U MTPOBEEHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTAHUE Y O0YyYaIOMUXCsl YOSKIEHHOCTH B TYMAHHCTHYECKOW HANPABICHHOCTH XUMHH,
e€ BaXHOH pONM B pEIICHUH TIN00aIbHBIX MPOOJIEM pAIMOHATBLHOTO MPUPOAOIOIL30BAHNUS,
IMOIMOJIHEHUA DJSHEPICTHYCCKUX PECYPCOB M COXPAaHCHHA IMPHUPOAHOIO PABHOBCCHUSA, OCO3HAHUA
HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K MPHUPOJE U CBOEMY 3/JI0POBBIO, a TaKkKe MPUOOPETCHHUS
OIIbITa HUCIIOJIB30BAHUA IMOJYUCHHBIX 3HAHUN IJId OPUHATUA TPaMOTHBIX peH_IeHI/Iﬁ B CcUTyaludax,
CBSI3aHHBIX C XMMHUYECKUMU SIBICHUSMHU.

B ydeObHOM maHe cpemHero oOmiero oOpa3oBaHus MpeaMeT «XuMHus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHOU 00macTu « ECTeCTBEHHO - HAyYHBIE TTPEIMETHI».

OO0miee ynca0 4YacoB, OTBEAEHHBIX NJIsi M3YUYEHHUS XMUMHH, Ha 0a30BOM ypPOBHE CPEIHETO
o0miero oopazoBanus, coctapmsieT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henenro), B 11 kimacce —
34 gaca (1 gac B Henemo).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKAA XUMUA
TeopeTnyeckne 0CHOBBI OPraHU4eCKOl XUMUH

[IpenMeTr opraHu4eckold XHMMHUHU: €€ BO3HUKHOBEHHUE, PA3BUTHUE W 3HAYCHUE B IOJIyYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHuueckux coequHenunit A. M. bytieposa, eé
OCHOBHbIE OJIOkEeHUs. CTPYKTYypHbIE (OPMYJbl OpPraHWYEeCKUX BeulecTB. ['omosorus, usoMepus.
XUMHYECKasi CBSA3b B OPraHUUYECKUX COCIUHEHUSAX — OJJUHAPHBIE U KPATHBIE CBSA3H.

[IpencraBienue o kiaaccuuKaluy OpraHMYeckux BellecTB. HoMmeHKIaTypa opraHu4eckux
COeIMHEHUH (cucTeMaTH4ecKasl) U TPUBUAIbHBIE HA3BaHUS BaXKHEHIIMX IPEACTABUTENIEH KJIaccoB
OpPraHMYECKUX BEILECTB.

JKCIepUMEHTAJIbHbIE MeTOAbl H3y4YeHHUs] BelleCTB M MX NpPeBPALeHNii: 03HaKOMJIEHHE C
o0pa3llaMu OpraHMYECKHUX BEILECTB M MaTepuajlaMd Ha MX OCHOBE, MOJAEIMPOBAHHUE MOJEKYJ
OpraHMYECKUX BEILECTB, HAOIIOAEHNE U ONMCAHNUE IEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPraHUYECKUX BELIECTB IPU HarpeBaHuu (IUIaBJICHUE, OOYIJIMBAaHUE U TOPEHHUE).

Yraesonopoabl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKMH pAx. Meran M 3TaH — mNpocTenlne
IPEJICTAaBUTENIN AJIIKAaHOB: (PU3MUECKHE U XUMUYECKUE CBOMCTBA (peakLUU 3aMEIIeHUs U TOPEHHUs),
HaXO0XJIEHNE B IPUPOJIE, TOyYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN Psii. DTUIEH U NPONUIEH — MPOCTEUIINe
IpPEJCTaBUTENIN AJKCHOB: (pU3MUYecCKMe M XHMHUYECKHE CBOMCTBa (peakuuu THIPUPOBAHUS,
raJIor€HUPOBAHMUS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPU3aLllN ), TOy4YeHUE U IPUMEHEHUE.

Ankanuensl: Oyrtaauen-1,3 u MerunOytanueH-1,3: cTpoeHue, BaKHEHIINE XUMHYECKHE
cBoiicTBa (peakus noaumepusanuu). [loayueHne cHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKHH psifl. ALIETHIIEH — IPOCTEHIINN
IPEJICTaBUTENIb AJKUHOB: COCTaB, CTpPOEHUE, (U3NYECKHE M XHMHUYECKHE CBOMCTBA (peakuuu
THJIPUPOBAHUS, TAJIOT€HUPOBAHHUS, TUAPATAIIUU, TOPEHUS), TOJTyYeHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE M XUMHUYECKHE CBONCTBa (peakiuu
raJJoreHUPOBAHUS M HUTPOBaHMA), IOJlyue€HHE W TNpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u Xumuyeckue c6OUCMBA (pPeaKyuu 2anr02eHUposanus U HUMPOBAHUS), NOJYyYeHue u
npumenenue.  TokcMYHOCTH  apeHOB. ['eHeTmyeckas  CBSI3b  MEXIY  YIJIEBOJOPOAAMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble MCTOYHMKHU YIieBOJOopoJoB. IIpuponHblii ra3 M momyTHblE He(TSHBIE Ta3bl.
Hedtp n e€ npoucxoxnenue. CriocoObl nepepadoTku He(YTU: EPETOHKA, KPEKUHT (TEPMHUYECKUH,
KaTaJIuTH4ecKuil), nuponus. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHE B POMBIIUIEHHOCTH
u B ObITy. KaMeHHBIH yTrosib U IPOAYKTHI €ro MepepadoTKH.

JKCNEePHUMEHTAJbHbIC METOAbI M3YUYEHUs BELIECTB M UX NPEBPAIICHUN: O3HAKOMIJIEHHE C
oOpa3lamu IjacTMacc, KayduykoB M pe3uHbl, Koyuiekuuu «HepTts» u «Yromp», MoaenupoBaHue
MOJIEKYJI YTJEBOJOPOAOB M TaJIOT€HONPOU3BOAHBIX, IPOBEJACHUE NPAKTHYECKOH paldoThI:
NnoJiy4eHue ITUJIeHAU U3yYeHHUe ero CBOMCTB.

PacuérHrble 3amaun.

Brruncnenus mo ypaBHEHUIO XMMHUECKON peakuu (Macchbl, 00bEMa, KOJIMYecTBa UCXOAHOTO
BEIIIECTBA UJIM MPOJYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOIHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIIHH).

Kucnopoacoaepxamnue oprannyeckne coeiHHEHUs!

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeTaHON M 3TaHON: CTpoeHHe, (U3MYECKHe U

XMMHYECKHE CBOMCTBA (pPEakUUM C aKTUBHBIMH METajulaMH, TajlOT€HOBOJOPOAAMH, TOPEHHE),




npUMeHeHHne. BoiopoiHbIe CBA3M MEXly MOJIEKYJIaMu CIUPTOB. JleHCTBUE METaHOIA U 3TaHOJIA Ha
OpraHHu3M 4YeJIOBEKa.

MHoroaTtomMHble CHUPTHI. OTWIEHIVIMKOJIb M TJIMLEPUH: CTpPOEHHE, (U3NYECKUE U
XMMHUYECKHE CBOMICTBa (B3aMMOJEHCTBHE CO LICJIOYHBIMU METajlaMU, KaueCTBEHHAs PEaKIUs Ha
MHOroaTOMHbIe cnuptThl). /JlelficTBue Ha opraHusm 4yenoBeka. lIpumeHeHue rimuepuHa U
STUJICHTJIUKOJISL.

deHoul: CTpOeHHE MOJIEKYJIbl, (PU3MYECKHE U XMMUYecKHe cBoicTBa. TOKCHYHOCTH (peHoa.
[Tpumenenue ¢penona.

Anpnerugpl U kemowsi. DopMalbIeTUA, alUETAIbJETUA: CTPOCHUE, (U3UYECKHEe U
XUMHUYECKHE CBOMCTBA (peakUMM OKHUCIEHUS M BOCCTAHOBJIEHHUS, KAYECTBEHHBIC PEAKIUM),
HOJy4YeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ebHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHasl KHCIIOTHI:
CTpoeHue, GU3NYecKue U XMMHUYECKHe CBOMCTBA (CBOMCTBa, oOLIMe JUIs Kiacca KUCIOT, peaklus
sTepudUKanMK), ToilydyeHHne u npuMeHeHne. CreapuHOBass W OJEUHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCJIOT. Mblja Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, MX
MOIOLIEE IEUCTBHE.

Crnoxnble 3(Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIponu3 ciaoxHBIX 3(QUPOB.
Kupsl. I'maponus xupos. [IpuMeHenne )xupoB. bruonorudeckas poib KUPOB.

VYrieBoJpl: cOCTaB, KiIaccuUKaIMs yrieBoA0B (MOHO -, U - U Monucaxapusl). ['moko3a —
IpOCTEHIINKA MOHOCaxapHua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJNbl, (PU3MYECKHE U XHMHUYECKUE
cBoiicTBa (B3aumMoneicTue ¢ ruapokcuaom Meau(ll), okucinenne aMMuadyHbIM PacTBOPOM OKCHJIA
cepedpa(l), BoccraHoBieHHEe, OpOKEHHE TJIOKO3bI), HAXOXIECHHUE B MPHUPOJE, NPUMEHEHHE,
6uonornyeckas posb. PoTocunTes. PpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u nemnono3a Kak OpupojHble nosumepbl. CTpoeHHE Kpaxmajia U LEUII0J03bI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

JKCHepUMEHTAJIbHbIE MeTOAbl H3Y4YEHHS BELIECTB M MX MPEBpAIllEHUN: MpPOBEACHUE,
HaOJI0IeHNE U ONMMCAHUE IEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJIHOATOMHBIX CHHUPTOB (OKHcCIeHHE dTaHoja okcujaoMm weau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumMopelicTBie riauuepuHa ¢ ruapoxkcugoM Meau(ll)), ampaerunoB (OKHCIEHHE aMMHAYHBIM
pactBopoMm okcuaa cepedpa(l) u rugpokcunom menu(ll), B3aumoneiicTBue Kpaxmaiaa ¢ HOIOM),
MPOBEICHUE MPAKTHYECKOH PpadoThl: CBOHCTBA PACTBOPA YKCYCHON KHCJIOTHI.

Pacuyérnbie 3axa4m.

Bbruucnienus o ypaBHEHHIO XUMHUYECKOHM peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA UM MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJJTHOTO U3 UCXOJIHBIX
BEIIECTB WU NMPOYKTOB PEaKIUH).

A3oTcoaep:kanye opraHuyecKre coeTuHeHUsl.

AMUHOKHCIIOTHI Kak aM(pOTepHble OpraHudeckue coequHeHus. Puznveckue U XUMHUUECKUe
CBOICTBa aMHMHOKHCIOT (Ha TpuUMepe TJuluHA). buonmormyeckoe 3HaYeHHE aMHHOKHCIIOT.
ITenTuner.

benkyn kak mpHUpOIHBIE BHICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuyHasi, BTOpUYHas WU
TpPeTUYHasi CTPyKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEJKOB: TUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

JKCIepuMeHTAlbHbIe MeTOAbl M3YYEHHUS BEUIECTB M MX IpeBpallleHUil: HaOII0JeHUE U
OIMCAaHNE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalusi OEIKOB IPU HAarpeBaHUU, LIBETHbHIE PEaKIUU
OEIIKOB.

BbicokomoiiekyasipHbIe cOeJUHEHUS
OCHOBHBIE MOHATUS XHUMHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHWH: MOHOMED, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTETIEHb MOJIMMEPHU3AIUH, CPEIHAS MOJIeKysipHas Macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUN — OJTMMEPU3aLMsl U ITOJIMKOHACHC AL



JKCNepPUMEHTAIbHbIE METOAbl M3YUYCHUs BELIECTB U UX NPEBPAILCHMI: O3HAKOMJICHUE C
o0Opa3iamMu IpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

Me:knpeaMeTHbie CBSI3H.

Peann3zanusi MEeXNpeIMETHBIX CBA3EH MPU H3yYeHUU opraHuyeckor xumuu B 10 kiacce
OCYIICCTBIISIETCS Yepe3 HCIIONB30BAHME KaK OOIIMX eCTECTBEHHO-HAYyYHBIX IOHSATHH, Tak H
TIOHSATUH, SBIISIOIIUXCS CHCTEMHBIMH TSI OTJACIBHBIX MTPEJAMETOB €CTECTBEHHO - HAYYHOTO ITHKJIA.

OO01re eCTeCTBEHHO - HayYHBIC MIOHSATHUS: IBIICHHUE, HAYYHBINA (DAaKT, TUIIOTE3a, 3aKOH, TCOPHSI,
aHaJgu3, CHHTE3, KiacCH(UKAIMA, TEPUOJUIHOCTh, HAOIIOJEHUE, HW3MEpPEHHe, HKCIIEPUMEHT,
MO/ICJIUPOBAHUE.

®dusnka: MaTepus, SHEPrus, Macca, aToM, JJICKTPOH, MOJICKYJa, YHEPTreTUYCCKUN yYPOBEHbD,
BEIIIECTBO, TENO, 00BEM, arperaTHOEe COCTOSHUE BEIIECTBA, (PM3MUSCKUE BEIHMYMHBI U AMHHIIBI HX
HU3MEPCHHUS.

buonorust: kierka, opranmsMm, Owochepa, oOMEH BeIIECTB B Opranm3Mme, (HOTOCHUHTE3,
OHMOJOTUYECKH aKTUBHbBIE BellecTBa (OEIKU, YIIeBOIbI, KHUPHI, (PepMEHTHI).

['eorpadusi: MUHEpaITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIC, TOTLTUBO, PECYPCHI.
TexHoyorus: MUIIEBBIE TMPOIYKThI, OCHOBBI PAlMOHAIBLHOTO MUTAHHS, MOIOIIHNE CPEACTBa,
JICKapPCTBCHHBIE M KOCMETHUYECKUE IperapaThl, MaTepUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYCCKHX
BOJIOKOH.

11 KIIACC

Teopernyeckue 0CHOBbI XUMHMHU

Crtpoenue BemiectBa. CoBpeMeHHasi MOJIeTIb CTPOCHUS aToMa. DIEKTPOHHAs KOH(UTryparus
atoma. OCHOBHOE M BO30YKJIEHHbIE COCTOSIHUS aTOMOB. Kitaccudukamuss XuMHUYECKUX 3JIEMEHTOB
(s-, p-, d-amementsl). OCOOEHHOCTH CTPOCHHS SHEPTETHYECKHX YPOBHEH aroMOB O-3J1EMEHTOB.
ITepuonnueckas cucrtema xumudeckux odneMeHToB JI.M. MenneneeBa. ®U3UUYECKUN CMBICI
ITepnoanueckoro 3axkoHa [[.M. Menneneesa. IIpuunHbBl M 3aKOHOMEPHOCTH HM3MEHEHUSI CBOWCTB
AJIEMEHTOB M UX COCIMHEHHI 10 MepUoaM U TpyInaM. DJIEKTPOHHAS MPUPO/Ia XUMUUECKON CBSI3HU.
DNEKTPOOTPUIIATENBHOCTh. Buabl Xumuueckoil cBsizu (KOBaJeHTHAs, WOHHAas, MeTaJuIn4yecKas,
BOJIOPOJIHAs) W MEXaHW3MBI ee oOpazoBaHus. [IpocTpaHCTBEHHOE CTpOEHHWE MOJEKYI.
Kpucrannuueckue u amopgHble BemecTBa. THUMBl KPUCTATUYECKHUX pPEIIeTOK (aTOMHas,
MOJIEKYJISIpHasi, HOHHAs, METAJUTMYECKasi). 3aBUCUMOCTh (PU3UYECKHX CBOMCTB BEIIECTBA OT THUIIA
KpUCTAITMYECKON perneTku. [IpudnHbl MHOTOOOpa3usi BEIIECTB. 3aKOH COXPAHEHUS MacChl U
SHEPruu. 3aKOH MOCTOSHCTBA COCTaBa.

XumHueckue peakuuu. ['oMOreHHble M TreTeporeHHble peakuuu. CKOpOCTh peakuuu, ee
3aBUCUMOCTh OT PAa3MuYHbIX (DAKTOPOB: MPUPOABI PEATHPYIONIUX BEIIECTB, KOHIICHTPAINH
pearupyromux BeEIIeCTB, TEMIEPATypbl, IUIOMIAAN PEAKIMOHHOM MOBEPXHOCTH, HaJUYus
KaranuzaTopa. Pollb KaTamm3aTopoB B MPHUPOJE M MPOMBINIJIEHHOM MPOU3BocTBE. OOpPaTUMOCTh
peakiuii. XUMHYECKOE DPABHOBECHE W €ro CMENICHHE MO JEHCTBHUEM pAa3IUYHBIX (AKTOPOB
(KOHIIEHTpAIMsl PEareHTOB WM TPOIYKTOB PEAKIWH, HaBICHHUE, TEMIeparypa) I CO3JdaHus
ONTUMATBHBIX YCIOBUN MPOTEKAHUS XUMHUYECKUX TporeccoB. TemmoBoil 3PQPeKkT XuMUIeCKon
peakuuu. Jlucnepcusle cuctemsbl. [loHsitne o kommoumax (3omm, renu). VICTHHHBIE PacTBOPHI.
Peakmuu B pacTBOpax 31MeKTpoiauToB. pH pacTBopa Kak mokasarenb KUCIOTHOCTU cpenbl. [ uaponus
coyieil. 3HaueHWe THUAPOIU3a B OWOJOTHYECKHX OOMEHHBIX Tmporeccax. OKHCIUTETbHO-
BOCCTAHOBUTEIIbHBIE PEAKLUHUU B IPUPOJE, NMPOU3BOACTBEHHBIX INPOLECCAX U JKUZHEAEITEILHOCTU
Oprann3MoB. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTHIX BEIIECTB - METAJUIOB
[JIABHBIX M TOOOYHBIX TOATpymm (MeIb, JXKeIe30) MU  HEMETAJIOB:  BOJOpOJa, KHUCIOPOJa,
raJIoTeHOB, Cephl, azora, docdopa, yriaeponaa, kpemaus. Koppo3us MeTamioB, BUIb KOPPO3HH,
CIOoCcOOBI 3aIIMTHl METAUIOB OT KOPPO3WH. DIEKTPOJIU3 PACTBOPOB M paciuiaBoB. [IpuMeHeHUe



9JICKTPOJIU3a B TPOMBIIUICHHOCTH. (OO00OIIEHHBIE CBEACHUS O CTPOCHUH, (PU3HYECKUX W
XUMHUYECKUX CBOMCTBAX METAJIJIOB U UX COCJMHEHUM, HEMETAJIJIOB U UX COCUHEHUM.

XUMHA ¥ KU3HD

Hayunbie MeTonpl TmMO3HAHUS B XUMHUHU. VICTOUHHMKM XUMHYECKOHW HMH(OpPMAIIHH.
MopnennupoBanue XMMHUYECKUX IPOLECCOB U SIBICHUN, XMMUUYECKUN aHAIU3 U CUHTE3 KaK METOIbI
Hay4HOI'O IMO3HAHUS.

Xumus u 310poBbe. JlekapcTBa, (hepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEPAIbHBIE BOIBI.
[IpoGiieMbl, CBA3aHHBIE C MPUMEHEHHEM JIEKapCTBEHHBIX IpernaparoB. BpenHble MNPUBBIYKU U
dakTopsl, paspymialomue 340poBbe (KypeHHE, YIOTpeOJICHHE ajKoroJisi, HAapKOMaHWs).
PammonansHoe nuranue. [Iumessle 1o0aBku. OCHOBEI IMUIIEBOA XUMHUH.

XuMHsi B TOBCEIHEBHOW Xu3HH. Motonme u yuctsanme cpeactsa. CpeactBa 60psObI ¢
OBITOBBIMU HACEKOMBIMH: PEMEJUICHThI, HHCEKTUIHAbI. CpeacTBa TNYHOW TMTHEHBI U KOCMETHKHU.
[TpaBuiia Oe3omacHOW paboOTHI C €IKMMM, TOPIOUMMHU M TOKCHYHBIMU BEILECTBAMH, CPEICTBAMU
OBITOBOM XMMHUH.

XuUMUST M CeIBbCKOE XO03sicTBO. MuHepanbHble W opranmueckue ynoopenms. Cpencrsa
3alUTHI PACTCHUI.

Xumus U 3HepreTuka. [IpuponHsle HCTOYHUKH yriaeBOAOpoaoB. [IpuponHbIli U NOMYTHBIN
He(TAHOM ra3bl, X COCTaB U ucnoib3oBaHue. CoctaB HePTH U ee nepepadboTka. HerenpomyKThl.
OxraHoBoe umcino Oen3mHa. OxpaHa OKpyKaromed cpensl mpu  HedTernepepaboTke U
TPAHCIIOPTUPOBKE  HE(PTEHPOAYKTOB. AJbTEpHATHBHbIE HCTOYHUKHA OSHEPruu. XuMmus B
ctpoutenbcrBe.  llement. beron. Ilonbop oONTUMalbHBIX CTPOMTENBHBIX MaTepUaioB B
MPaKTUYECKON NeATEIbHOCTH YEI0BEKa.

XuMuUsl ¥ 3KOJOorusl. XUMUYECKOE 3arpsi3HEHUE OKPYKAaloUIe cpenbl U €ro MocieICTBUS.
Oxpana rugpocdepsl, TOUBbI, aTMOC(hEpbI, (PIOPBI U PayHbI OT XUMHUUECKOTO 3arps3HEHUS.

IMepeyeHb NPUMEPHBIX IEMOHCTPAIIMOHHBIX ONBITOB

1) MoJeT MOJIEKYJT BEIECTB MMEIONIUX PA3IHMYHYI0 THOPUAN3AIMIO IEHTPATHHOTO aToMa
(B TOoM uncie u 3D-KoMIbIOTEpHBIE MOJIENH ),

2) MOJIeTTH KPUCTAJUTMYCCKHUX PEIIETOK;

3) aneKTposIn3 pacTBopa xJopuaa Hatpusi, cyibdara menu (11);

4) BbIJICICHUE TEIJIOTHI MPH PEAKIIUH METalIa ¢ KUCIOTOM;

5) cMelieHre XUMHYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT KOHIIGHTpAI[MH BEIIeCTB (Ha
npumepe peakuuu xiopumia xenesa (111) ¢ ponanunamu);

6) 0Opa3ibl rpy0OIUCIIEPCHBIX U TOHKOIUCTIEPCHBIX CHCTEM;

7) addexr Tunnans;

8) peakiuu HOHHOTO OOMEHa,

9) ruApOIU3 HEOPTaHMYECKUX U OPTaHMYECKHX COJIEH;

10) xoIeKIHsI METAJLIOB,;

11) nonygenue meau u3 okcuaa meau (1) mpu ee BocCcTaHOBIIEHUH BOIOPOIOM;

12) xumMHUYeCKHE CBOWCTBA METAJIIIOB;

13) KOJUIEKIIHS CIJIABOB METAJLIOB;

14) BoccTaHOBICHUE HOHA Cr,07%” o wouna Cr3*:

15) o6pa3iibl HeMETaJIOB,;



16) peakius HeMeTalIa C METAIOM (HAlpUMeEp, CEPhI U IUHKA WK aTIOMHHHSA);

17) nonay4yeHue XJIOPOBOAOPOAA, aMMHaKa, WX PACTBOPCHHE B BOJC M OIPEICIICHHE
KHCIIOTHOCTH CPEJIbI BOJIHBIX PACTBOPOB;

18) xumMuUecKre CBOMCTBA KUCIIOT;

19) peakiinu a30THOM KUCIIOTHI C ME/IBIO, YIIIEPOIOM.

Ilepeyennb J1a00PATOPHBIX ONBITOB

1) cpaBHEHHE CKOPOCTH PAa3IOKEHHS IMEPOKCHAA BOAOPOJA IPH HCIIOIb30BAHUHM Pa3HBIX
katann3aropoB (okcua maprania (1V), voaua kamus, MeIHbBIN KYIopoc U T.11.);

2) onpenenenue pH cpeapl mpy MOMOIIU YHUBEPCAIBHOTO HHAMKATOPA;

3) cpaBHEHHE XUMUYECKO aKTUBHOCTH METAJIOB B PEAKIIUSAX C KUCIOTAMU;

4) noay4eHue THAPOKCH/IA METaJlJla U U3yUeHHE €ro CBOMCTB;

5) okpalnuBaHue IAMEHH COJIIMU METAILIOB;
6) cpaBHEHHE XUMUYECKHUX CBOMCTB OPraHUYECKUX M HEOPTaHUYECKUX KHCIOT

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3ylIbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
IporpaMM CpeaHero oomero oOpa3oBaHUS (JIMYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM).
HayuyHo-MeTonn4eckoit OCHOBOH Ui pa3paOOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS POTPaMM
CpeaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-ESTEIbHOCTHBIN MOIXO/.

B cooTtBercTBHE C CUCTCMHO-ACATCIIBHOCTHBIM IMOJAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeaMeTa « XUMUs» Ha YPOBHE CPEAHEro o0Iero oopa3oBaHUs BbIJIEIEHBI
CJICYIONINE COCTABIISIOIINE:

OCO3HaHHE OOYYAIOUIMMUCA POCCHUICKON TIpakJTaHCKOW MIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HaJInYMe MOTUBAIMH K 00yUeHHIO;

[[eJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHMX YOEKIEHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JIESTEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTaHOBKaMH, MPUCYIIUMHM  LEJIOCTHOM CHUCTEME XMMHUYECKOIO
obOpa3zoBaHus;

HaJINYMEe MTPABOCO3HAHUS IKOJOTHUECKON KYJIBTYpPhl U CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
JKN3HCHHBIC I1JIaHHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOSHHS MpeaMeTa «XUMHUs JOCTHTAlOTCsS B €IMHCTBE yUeOHOH
W BOCHHTATEIHHOMN ACATCIIBHOCTH B COOTBCTCTBHU C T'YMaHHCTHYCCKUMH, COLUOKYJIbBTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMH IEHHOCTSIMM M HJl€alaMH  POCCHHMCKOTO TpakJaHCKOro OOIIecTBa,
NPUHATBIMU B OOIIECTBE HOPMAaMHU M TpaBWJIAMHM MOBEAEHHUS, CIOCOOCTBYIOUIMMH Ipolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI IMUHOCTH 00YYaOLTIXCS.

JlngHOCTHBIE PE3yJIBTaThl OCBOCHHUS TMpeaMeTa «XUMHUsS» OTpakaroT CHOPMHPOBAHHOCTH
OTIbITA MTO3HABATENBHOM U MPAKTUUECKOM JeATETLHOCTH 00YyYaIOLIUXCs 110 peau3aliy MPUHATHIX B
00IIeCTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHUS:



OCO3HaHHS O00YyYaroIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpaB U OOA3aHHOCTEH, yBaXeHHS K
3aKOHY U MPABOIOPSIIKY;

MIPEACTABICHUS] O COLMAJIBHBIX HOpPMAax M IMPaBUJAaX MEXKIMYHOCTHBIX OTHOLIECHHUW B
KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOH TBOPYECKOM NEATEIbHOCTH MPH CO3JAaHUU Y4YEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENIbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKIX YKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JJOTUKY U apryMEHTHI JIPYTHX
[IPH aHAJIM3E PA3INIHBIX BHJIOB YUECOHOH JIEATEILHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

[EHHOCTHOT'O OTHOIIEHUS! K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OT€UECTBEHHOU XUMUU;

YBa)KEHUSI K MIPOLIECCY TBOPUECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHUSI XUMUH,
OCO3HAHHUS TOTO, YTO JOCTHKCHHS HAYKH €CTh PE3yJIbTAT JUTUTEIHHBIX HAOIIOICHHIA, KPOMOTIUBBIX
3KCHEPUMEHTAIBHBIX IOUCKOB, IOCTOSSHHOTO TPY/Ja YUEHBIX U MPAKTHKOB;

WHTEpEca U MO3HaBaTEIbHBIX MOTUBOB B MOJYUYECHUU U TOCIEIYIONIEM aHaln3e nHpOopMauu
0 MEePEOBbIX JOCTHKEHHUSIX COBPEMEHHON OTE€UECTBEHHOW XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPaBCTBEHHOI'0 CO3HAHUS, STHUECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OIIEHMBATh CUTYyalluH, CBSI3aHHBIE C XMMHUYECKUMU SIBJICHUSMU, U TIPUHUMATH
OCO3HAHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE TOBEJCHHE W TOCTYNKH CBOUX TOBApPHUIICH C TMO3HUINI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) dopMupoBanusi KyJbTYpPbl 310POBbS:

MOHMMAHUA LEHHOCTEH 370pOoBOro U 0Oe30macHOro olpasza JKU3HH, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IMCUXUYECKOMY 3/I0POBbIO;

coOroeHHsI IpaBUIl OE30MaCHOT0 00paIIeHUs C BEIIECTBAMU B OBITY, MOBCEAHEBHON KU3HU
Y B TPYJOBOM JEATEIIBHOCTH;

MOHUMAaHUS [IEHHOCTH MPaBUI WHINBUAYATHHOTO U KOJIJIEKTUBHOTO O€30MaCHOTO TOBEICHUS
B CUTYAIUAX, YTPOXKAIOIINUX 3/I0POBBIO U )KU3HU JIFOJIEH;

OCO3HAHUS TOCIEACTBHM M HENPUSITUS BPEAHBIX MPHUBBIUEK (YMOTPEOJICHUS aATKOTOIIS,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4€OHO-HCCIIENOBATENLCKOM  JEesATEIbHOCTH,
OOILIECTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX ACATEILHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YyYacTHE€ B PEIICHHH TNPAKTUYECKUX 3a7]ad  COLMAIbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPaKTUUECKOMY U3YUYEHUIO MPodeccuil pa3TudHoro poja, B TOM YUCJIE Ha OCHOBE
MIPUMEHEHHUS NMPEAMETHBIX 3HAHUI M0 XUMUU;

YBaXXEHUS K TPYAY, JIOJSIM TPY/a U Pe3yJIbTaTaM TPYIO0BOH JCATEIHHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBHIYaLHOW TpaeKTOpuu oOpa3oBaHUs, Oymymiei
npodecCuu M peanu3ani COOCTBEHHBIX >KM3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XUMUU, HTHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTMUYECKU IIeTIECO00PA3HOTO OTHOIIEHUS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHMMAHUS TJI00AIBHOTO XapakTepa JKOJIOTUYECKUX MPOOIeM, BIHSHHS IKOHOMHUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAaHUSA HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHIKEHUNH XUMHUU JUIsl PEIISHUS BOIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,
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AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIMX BpEIl OKPYKAIOIIEW MNPUPOJHON Cpere,
YMEHHUS MPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJOTUYECKUE IOCIECACTBUS MPEANPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJIMYMsl Pa3BUTOTO 3KOJOTMYECKOTO MBIIUICHHS, SKOJIOTMYECKOW KYJIbTYPhl, OIBITA
JIEATEIbHOCTH  JKOJIOTMYECKOW  HAIPaBJICHHOCTH, YMEHUS  pPYKOBOJCTBOBATbCS HWMH B
MO3HABATEIILHON, KOMMYHUKATUBHOW W COIMAIBHON MPAKTHUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) 1EHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKH U OOIECTBEHHOW PAKTUKH;

NOHMMAHUA cCleuu(UKH XUMUU KaK HayKd, OCO3HaHUA €€ poiau B (GOPMUPOBAHUU
pPalMOHAIILHOTO HAYYHOT'O MBIIIJICHUS, CO3/JaHUM LEJIOCTHOIO MPEACTaBICHUs 00 OKpPY’KaIoIIeM
MUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHNUHU MIPUPOIHBIX 3aKOHOMEPHOCTEN U PELICHUH
po0JIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOSKIAEHHOCTH B OCO0OM 3HAUMMOCTH XHMHH JUIS COBPEMEHHOH LMBHIU3alMU: B €&
TYMaHHUCTUYECKOW HANpaBJICHHOCTH M BaXXHOW pOJIM B CO3JIaHUM HOBOM 0a3pl MaTepuaibHOU
KyJbTYpPbl, PEIICHUU TIO0AIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS 4YEJIOBEUECTBA — CBHIPHEBOM,
HYHEPTreTUYECKOM, MUIIEBON M IKOJIOTHUYECKON O€30MaCHOCTH, B Pa3BUTUU MEIUILIMHBI, 00€CTICUCHUN
YCIIOBUH YCIIEIIHOTO TPYAA U SKOJIOTHYECKU KOM(POPTHOM KU3HU Ka)XJI0T0 WiieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHMMAHUS CYUIHOCTH METOAOB  IO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIIONIb30BaTh MOJy4yaemble 3HAHUS IS
aHajan3a U OOBSICHEHUS SIBJICHUI OKPYIKAIOIIEr0 MUPA U MPOUCXOAIINX B HEM U3MEHEHUN, YMEHUS
nenath 000CHOBAHHBIE 3aKIIOYEHHS] HA OCHOBE HAyUYHBIX ()aKTOB M MMEIOIIUXCS JaHHBIX C IEJbIO
MOJTY4YEHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO UCIOIb30BaTh XUMUYECKHE 3HAHUS ISl pellieHus: IpobiieM B
peaTbHBIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K IMTO3HAHUIO U UCCIIEN0BATENBCKOMN AEATEIBbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO, K
AKTUBHOMY IMOJIYYEHHUIO HOBBIX 3HaHUH MO XMMHH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSIM TPY/la B pa3audHbIX chepax MpodhecCuoHAIbHON IesATeTbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHUS Y4eOHOTO MpeaMeTa « XUMUS Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMBIE TSI  (OPMHUPOBAHUS MHUPOBO33PEHUST OOYYAIOIIUXCS MEXIAUCIUILTUHAPHBIE
(MeXnpeIMeTHbIE) 00IeHayUYHbIe TOHITHS, OTPAYKAIOLIUE LETO0CTHOCTh HAYYHOW KapTHHBI MHUpa U
cnenuuKy METOJOB IMO3HAHUS, UCIOJh3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEprusi, SABJICHUC, MPOLECC, CUCTEMA, Hay‘-IHI)II\/'I (baKT, IMPUHIUII, THUIIOTE3a, 3aKOHOMCPHOCTD,
3aKOH, TEOpHS, HCCIE0BaHNE, HAOTIOACHHE, U3MEPEHHE, YKCIIEPHUMEHT U IPYTHe);

yHUBEpCcaJbHble yueOHbIEe AeHCTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYJIATUBHBIE),
obecnieunBaromue GopmMupoBaHue (GyHKIHOHAILHON TPAMOTHOCTH M COLIMATIBbHOW KOMITETEHIIUU
00yJaromuxcs;

CIIOCOOHOCTh ~ OOYYarOIIMXCS ~ HWCIOJIb30BaTh  OCBOCHHBIE  MEXKIUCUUIUITMHAPHBIC,
MHPOBO33PCHUYCCKHUEC 3HAaHWA HW YHHUBCPCAJIbHBIC yqe6HLIe HGIZCTBPIS[ B IIO3HABAaTEILHOU H
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE  pe3yJbTaThl OTPAXKAIOT OBJIAJICHWE YHUBEPCATHHBIMU  YYEOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘lCﬁHI)IMI/l MO3HABATCJIbHBIMU ZIeI\/'ICTBI/IHMI/IZ

1) 6a30Bble JIOTHYECKHUE [IeiiCTBUS:
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CaMOCTOSITENIbHO  (QOPMYJIMPOBAaTh U AKTyaJU3UpOBaTh MpoOIeMy, BCECTOPOHHE €&
paccMaTpuBaTth;

ONpeseNaATh LEeIu JesITENbHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaThl AEITEILHOCTH C IIOCTABICHHBIMU LIEJISIMH;

UCIOJIb30BaTh IIPU OCBOCHUM 3HAHUN NPUEMBI JIOTMYECKOI'O MBILIUIEHUS — BBIICIATh
XapakTepHble MPU3HAKKM MOHATMM M  yCTaHaBIMBaTh WX  B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOLUE MTOHATUSA AJIs1 OOBSICHEHUSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KIIaCCU(UKALIUHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTMUECKUE PacCyXIEHUS (MHIYKTUBHbIE, I€TyKTUBHBIE, [10 aHAJIOTUN), BBIABIATH
3aKOHOMEPHOCTH U INPOTUBOPEUUS B PACCMAaTPHUBAEMBIX SIBIECHUSAX, (OPMYIMPOBATH BBIBOJABI U
3aKJIF0YEHUS;

IPUMEHATh B IIpoliecce IO3HAaHUS, UCIOJIb3yEeMble B XMMUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeNH, TPeoOpPa30BhIBATh MOJEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMMBOJI) SJIEMEHTA,
XUMHYecKass (opmylsia, ypaBHEHHE XUMHUYECKOM peakluuu — TMpd pelIeHUH Yy4eOHbIX
MIO3HABATEJIbHBIX U NMPAKTUYECKUX 3a/1a4, IPUMEHATh HAa3BaHHbBIE MOJIEIbHbBIE NIPEJICTABICHUS NI
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMHUUECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeiiCTBHS:

BJIaJIETh OCHOBAaMH METO/JI0B HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMIA;

dopMynpoBaTh LEAM U 3aJa4d  HCCIIEOBaHMS, MHCIIOJIb30BATh IIOCTABJIEHHBIE U
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI JJIS
(opMHUPOBaHUS FMIIOTE3bI 110 IPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMBIX CYXKICHMUIA;

BJIAJCTh HAaBBIKAMU CAMOCTOSATEJIBHOTO IUIAHUPOBAHUS U TPOBEIACHUSA YYEHHYECKHUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOJATh 32 XOJOM MpOIecca, CaMOCTOSTEIHHO
IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIMpPOBaTh OOOOLIEHUS M BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PpE3yJIbTATOB MCCIEAOBAHUS, COCTaBISATh OOOCHOBAaHHBIM OTUET O MPOEIAHHOU
pabore;

NpUOOpeTaTh OMNBIT YYEHUYECKOW HCCIIEOBATEIbCKONM M MHPOEKTHOM JesTENbHOCTH,
OPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATENBHOMY IIOMCKY METOJIOB peIIeHUs
PAKTUYECKUX 3aj1a4d, IPUMEHEHHUIO Pa3IMYHbIX METO0B [TO3HAHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLny (HaydyHO-TIONYJIIpHast JIUTeparypa
XMMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble TocoOMs, pecypcsl VIHTepHera), aHaIM3UpPOBATh
MH(GOpPMALIMIO pa3IUYHbIX BHJIOB U (OpM MpeACTaBIEHUS, KPUTHUECKU OLEHUBATh €&
JIOCTOBEPHOCTb Y HENTPOTUBOPEUNBOCTD;

(dopMynMpoBaTh 3alpochl U MPUMEHSITh pa3IMYHblE METOAbl MpU TOUCKE U oTOOope
uHpopMaLnu, HeOOXOIMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au ONpPeaeIEHHOIO THIIA;

NpUOOpeTaTh OMBIT HCIOJIb30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAaJIbHYIO (GOpMYy MpEACTaBI€HUS HHPOPMALMH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHUE);

UCIIONIb30BaTh HAyYHBIM $3BIK B KayecTBE CpeACTBAa IMpH paboTe ¢ XUMHYECKOU
uHpOpMaLreil: MPUMEHATh MEXIpeIMeTHbIE (PU3NUeCKUe U MaTeMaTHYeCKUe) 3HAKH U CHUMBOJIBI,
dbopMyibl, a0OpeBUATYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMA KOMMYHUKATHBHBIMHU el CTBUSIMM:

3aaBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMOi TeMbl B XOJ€ AHajora W/MIu IAUCKYCCHH,
BbICKa3bIBaTh HJeH, (OPMYIHpPOBaThH CBOM MPEAJIOKEHUS OTHOCHUTENBHO  BBINOJIHEHUS
IIPEI0KEHHON 3a1a4H;
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BBICTYIIaTh C MpPE3EHTALMel pe3ylIbTaTOB MO3HABATEIBHOW [ESATENFHOCTH, MOIYYEeHHBIX
CaMOCTOSITEJIbHO UM COBMECTHO CO CBEPCTHUKAMU IPU BBIMOJIHEHUH XUMHUECKOTO 3KCIIEPHMEHTA,
NPAaKTHYECKOH pabOThI MO HCCIEIOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, pPEaln3alli y4eOHOTO
npoekTa M (OPMYJIHPOBATH BBIBOJBI IO pe3yjibTaTaM MpPOBEAEHHBIX HCCICIOBAHUN IyTEM
COTJIaCOBAHUS MO3UIMHI B X0/1€ 00CYKACHUS 1 OOMEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAJIBHBIMH PeryJssTHBHbIMU e CTBUAMU:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIBHYIO JEATEIBHOCTD,
ompenenss €€ LeNd U 3a1a4d, KOHTPOJIUPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeajgaraeMblii aJITOPUTM JICHCTBUI TP BBINOJHEHWH YYEOHBIX M HCCIIEAOBATEIbCKHX 33714,
BbIOMpaTh Hanbosee 3(PpPeKTUBHBIA COCO0 MX pEeleHHs ¢ Yy4€TOM MOJTYYECHHs HOBBIX 3HAHUN O
BEILIECTBAX U XUMUYECKUX PEAKIHIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JEATEILHOCTH HA OCHOBE CaMOAHAJIM3a U CAMOOLIEHKHU.

INPEAMETHBIE PE3YJIbTATbDI
10 KITACC

[TpenmMeTHbIE pe3yIbTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpa)aroT:

- c(pOpMHUPOBAHHOCTH MPEJCTABICHUNA O XMMHUYECKON COCTaBIISIIONIEH €CTECTBEHHO -HAayYHOH
KapTUHBl MHUpA, POJIM XMMHUU B MO3HAHUU SIBJIEHUH NPUPOIbI, B (POPMUPOBAHUU MBILUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM M pelleHus
IPAKTUYECKUX 33Ja4 M DSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBbIO U
IIPUPOJHON Cpee;

- BIAQJCHUE CHCTEMOM XHMMMYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolIue
HOHATUS (XUMHUYECKUI 3JEMEHT, aToM, JIEKTPOHHAas 00O0J0YKa aroma, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XMMMYECKasi CBA3b, CTPyKTypHas ¢opmyna (pa3BépHyTas U
COKpaIl€HHast), MOJIb, MOJIIpHasi Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN CKeneT, QyHKIIMOHAIbHAS
IpyIIIa, paguKail, H30MEPHsL, H30MEPHI, TOMOJIOTMYECKUI Psifl, TOMOJIOTH, YTIIIEBOAOPOABI, KHCIOPO
U a30TCOJAEpKALINE COCIUHEHUs], MOHOMED, MOIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYIISIPHBIE
COEIMHEHUS); TEOPUU M 3aKOHBbI (TEOpHsl CTpOeHUs opraHmyeckux BemiectB A. M. Bbyrtneposa,
3aKOH COXpPaHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJMYECKHHM S3bIK XUMHH;
MHPOBO33PEHUYECKHE 3HAHMS, JIEXKAlIWMEe B OCHOBE ITOHMMAHHs HNPUYMHHOCTH U CHUCTEMHOCTH
XUMHUYECKHX SIBJICHUH, (aKTOJIOTMUYECKHE CBEJEHMS O CBOWCTBAX, COCTaBe, IOJNyYEeHHUH U
0€30MacHOM HCIOJIb30BaHUM BAKHEUIINX OPraHMYECKHUX BEIIECTB B OBITY U MPaKTUYECKOU
JIeATEIbHOCTH YEII0OBEKA,

- ¢()OpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIE MPU3HAKU MOHSATHH, yCTaHABIUBATh
UX B3aUMOCBA3b, UCIIOIb30BATh COOTBETCTBYIOLIME MOHATUS IPU ONKMCAHUM COCTaBa, CTPOCHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHEHUM;

- ¢(OpMUPOBAHHOCTb YMEHHUN HCIOJIB30BaTh XUMHUECKYIO CHMBOJIMKY JUISI COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpalEHHOW) (HOpMysT OpraHUYeCKUX BELIECTB U
YPaBHEHUH XMMHYECKUX PEAKLUM, N3rOTAaBIMBATH MOJEIN MOJIEKYJ OPraHMYECKHUX BEILECTB IS
WJUTFOCTPALIMHM UX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

- c(OPMHUPOBAHHOCTh YMEHUN YCTAHABIMBATH NMPHHAUICKHOCTh U3yUYEHHBIX OPraHHYECKUX
BEUIECTB [0 KX COCTaBy M CTPOCHUIO K OINpeAeNéHHOMY Kiaccy/Tpynne COoeIuHEeHUN
(YyraeBoJopobl, KUCIOPO U a30TCO/EpIKaIlie COeIMHEHHSI, BBICOKOMOJIEKYJIIPHBIE COCIMHEHMS),
JaBaThb WM Ha3BaHWMsA 10 cucrteMatmdeckord HomeHkiatype (IUPAC), a Taxke mnpuBOIUTH
TPUBUAIBHBIE HA3BaHUS OTJEIbHBIX OPraHMYECKUX BELIECTB (ITUJIEH, IPOINMUJIEH, AallETUIIEH,
ATUJICHTJIMKOJb, TIMLIEPUH, PeHO, popMalIbIerul, alleTalbIeru], MypaBbuHas KUCIOTa, YKCyCHAs
KHCJIOTa, OJEUHOBAsl KUCIIOTA, CTEApUHOBAsl KUCIIOTa, III0K03a, (PyKTO3a, Kpaxmal, LeNII03a,
TJIUITAH);
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- c(hOpPMUPOBAHHOCTh YMEHHUS OMNpPENEIsITh BHUIbl XMMHUYECKOH CBSI3U B OpPraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

- c(hOpMHPOBAHHOCTh YMEHHUS MPHUMEHSTHb IOJIO)KEHHUS TEOPUU CTPOCHUSI OPraHMYECKHX
Bemects A. M. BytinepoBa st 0ObsICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

- c(hopMHUPOBAaHHOCTH YMEHHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (U3HUYECKHEe H
XUMUYECKHE CBOMCTBA THUIMYHBIX IPEICTABUTENICH PAa3JIMUHBIX KJIACCOB OPraHUYECKHUX BEIECTB
(MeraH, TaH, STWICH, MPOMUJICH, alleTHIIeH, OyTaauen-1,3, metunOyraauen-1,3, 6€H30, METaHOII,
9TaHOJ, ATUJICHTJIMKOJb, TJIMLUEPHUH, (DEHOIN, aleTanbleruji, MypaBbUHas U YKCyCHasl KUCJIOTBI,
[JII0KO03a, KpaxMall, 1eJIJIH0103a, aMUHOYKCYCHAsl KMCIIOTa), MWIUTFOCTPUPOBATh T€HETUYECKYIO CBSI3b
MEXIY HUMH YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XHUMHUYECKHUX PpEAKIUN C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYIT;

- copMHpOBAaHHOCT, yMEHHSI XapaKTepU30BaTh HCTOYHUKU YTJIEBOJOPOJHOTO CHIPbS
(He(Th, TPHPOIHBIA Ta3, Yrojb), CIOCOOBI HMX TNEPEePadOTKM M MPAKTHYECKOE NPUMEHEHHUE
MPOIYKTOB MEepepaboTKu;

- cOpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHHUS TI0 XUMHUYECCKHUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOTMYECTBA UCXOAHOTO BEIIECTBA WM MPOJIYKTa PEaKUu MO U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXO/HBIX BEILIECTB W IPOJYKTOB PEAKIUN);

- cOpMHUPOBAHHOCTH YMEHUI BJa/IeTh CUCTEMON 3HAHMN 00 OCHOBHBIX METOAAX HAy4YHOTO
MO3HAHUS, HCIIOJIB3YEMbIX B XUMUU TIPH U3YUCHUH BEIISCTB U XMMHYCCKHX SBIICHUH (HAOIIOICHNE,
U3MEepEeHHe, HKCIEPUMEHT, MOJCIMPOBAHKE), HCIOIb30BaTh CUCTEMHBIE XMMHUYECKUE 3HAHUS IS
NPUHATUS PEIICHUM B KOHKPETHBIX XU3HEHHBIX CHUTYallUsSX, CBS3aHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;

- cOpMHUPOBAHHOCTh YMEHUN COOJIIOAATh MPABWIJIA MOJB30BAHUS XUMHUYECKOW MOCYI0N U
1abopaToOpHBIM 000PYJOBaHHEM, a TaKXe MpaBWiia OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH T10 BBITTOJIHEHUIO JIJA0OPATOPHBIX XUMHUYECKUX OIBITOB;

- copMHpPOBAHHOCTh YMEHHH IJIAHUPOBATh U BBHIMOIHATH XUMHUYECKHH JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BELIECTB NPU HArpeBaHUM, MOJyUYEHUE 3TUJIEHA U H3Y4YEHHE €ro
CBOICTB, KQUeCTBEHHBIC PEAKIIMH OPTaHUYECKUX BEIECTB, JCHATypalusi OeNKOB MPH HATPEBAHUH,
[IBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBHUH C MpaBUJIAMU TEXHHUKH OE€30MACHOCTU TIPH OOpaIlCeHUN
C BemiecTBaMH M J1a0OpaTOPHBIM OOOpPYAOBAaHUEM, NPEACTABIATH PE3YyIbTaThl XHUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alKMCH YpaBHEHUH COOTBETCTBYIOIIMX peakuuid U (QOopMyIHUpOBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

- c(pOpMHPOBAHHOCTh YMEHHM KPUTUYECKH aHAJIW3UPOBATh XHMHUYECKYI0 HH(POpPMAIUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeaCTBa MaccoBoil nHpopmaruu, IHTepHeT u ApyTux);

- c(hOpMUPOBAHHOCTh YMEHHUH COONMIOJaTh IMpaBWiIa 3KOJOTUYECKH 11€JIeCO00pa3HOro
MOBECHUA B OBITY U TPYIOBOW [EATENHHOCTH B LEISIX COXpPaHEHHs CBOETO 3I0POBbS U
OKpYXaroIlel MHpUpOJHONW Cpefbl, OCO3HABaTh OMACHOCTh BO3JCHCTBHUS Ha KUBbIE OPraHU3MBbI
ONpeIeEHHBIX OPraHUYECKUX BELIECTB, MOHUMAas cMbIch noka3arens [TIK, noscHATh Ha npumepax
CrocoObl YMEHBIIEHUS U MPEI0TBPAILEHUsI UX BPEAHOTO BO3JICHCTBUS Ha OpraHU3M YeJIOBEKa;

- I OOy4arolxcs ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBbS: YMEHHE MPUMEHSTh
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METOaX IMO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

- IS CJICTIBIX U CIA0OBUAANIUX O0YYAIOIIUXCS: YMEHUE UCTIOIb30BaTh PelbeHO-TOUCUHYIO
cucreMy o6o3nauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4ecKasi XuMUsD) OTPaXKaroT:
- ¢(hOPMHUPOBAHHOCTD MPEJICTABIICHNUN: O XUMUYECKON COCTABIISIONICH €CTECTBEHHO-HAYIHON
KapTUHBI MHUPA, POJIM XMMHUU B TO3HAHWUU SBJICHHUA MPUPOIBI, B (OPMUPOBAHUU MBILIUICHUS U
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KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TIpPaMOTHOCTH, HEOOXOAUMOW MJisi peHIeHUS
MPAKTUYECKUX 33Ja4 M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MPUPOJHON Cpelie;

- BIAJCHUE CHUCTEMOW XHMMHYECKUX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJATAIOIINE
HOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, M30TOI, S-, P-, O- 3JIEKTPOHHBIC OpOMTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTH, YJICKTPOOTPUIATEIILHOCTD, CTETICHb OKUCIICHUS,
XUMHUYECKasi CBA3b (KOBaJEHTHAsl, WMOHHAs, MeETaJUIMYecKas, BOJOPOIHAs), KpUCTAJIMYecKas
pemi€Tka,  TUOBI  XMMHUYECKMX  pEakUWuidl,  pacTBOpP,  AJIEKTPOJUTHI,  HEIIEKTPOJUTHI,
ANEKTPOIUTHYECKAS] TUCCOLUALNS, OKUCIUTEh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW peaKlu,
XUMHUYECKOE PABHOBECUE); TEOPUU M 3aKOHBI (TEOpHsSl DIEKTPOJIMTHUYECKOW JUCCOIMAIUH,
nepuoanueckuii 3akon J[. . MenzeneeBa, 3aKkoH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEBpalCHUs] SHEPTHUH MPU XUMUYECKUX PEaKlUsIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMHUH, MUPOBO33pPEHUYECKHE 3HAHNUS, JIKAIINE B OCHOBE MOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTHU
XUMHUYECKHUX SIBIICHUH, (AKTOJIOTMUECKUE CBEICHUS O CBOWMCTBAaX, COCTaBe, IIOJIYYCHUU U
0€30MacHOM HCIIOJIb30BAHUM BAKHEWIIUX HEOPraHWYECKUX BEHIECTB B OBITY M MPAKTHUECKON
JIeSTeTbHOCTH YEJIOBEKa,

- c(OpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIC MPU3HAKU MOHATHH, yCTaHABIUBATh
WX B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIUE TOHSTHS IPU ONMUCAHWM HEOPTaHHMYECKUX
BEIIECTB U UX MPEBPAILCHUM;

- chopMHpPOBAHHOCTh YMEHHI HCIIONIH30BaTh XUMHUYECKYIO CHMBOJHUKY JJISi COCTaBICHHS
(bopMyJT BEIIECTB M YPAaBHCHUI XUMHUYECKHUX pEaKiuii, cucteMaTrueckyto Homenkinarypy (IUPAC)
Y TPUBHAJIbHBIC HA3BaHUS OT/EIBHBIX HEOPTraHWYECKUX BEIIECTB (YrapHbId ra3, YIJICKUCIIBIA Ta3,
aMMUaK, raiéHasi U3BeCTh, HeraléHas U3BeCcTb, MUThEBAs COJa, MUPUT U ApYyTHeE);

- ¢(hOpMHPOBAHHOCTh YMEHUH OINPENCISATh BAJICHTHOCTD U CTCIICHb OKUCIICHUS XUMHUYCCKUX
9JIEMEHTOB B COCJIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XMMUYECKOW CBs3M (KOBaJIGHTHAs, NOHHA,
MeTaJuIhuecKasi, BOJOPOAHAs) B COEAUHEHUAX, THUIl KPUCTAIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJsSpHas, HOHHAs, MeTa/lIndecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COSTUHEHUH;

- c(hopMHPOBAHHOCTh YMEHUN yCTaHABIUBATh MPUHAICKHOCTh HEOPTAaHHMUYECKUX BEIIECTB
M0 UX COCTaBY K OMpPEAeNIEHHOMY KJIacCy/TPyIe COCTUHEHUM (TIPOCThIE BEIECTBA — METAIIBI U
HEMETAaIlJIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE THAPOKCUIBI, COJTH);

- cpopMHUPOBAaHHOCTH YMEHHH pacKpbIBaTh CMBICT mepuogudeckoro 3akoHa J[. M.
MenneneeBa W JEMOHCTPUPOBATH  €r0  CHUCTEMATHU3HPYIONIYI0,  OOBSICHUTEIBHYIO U
MPOTHOCTHUYECKYIO (DYHKIINH,

- chopMHPOBAHHOCTH YMEHHI XapaKTepU30BaTh MIEKTPOHHOE CTPOCHHE aTOMOB XMMHUECKHUX
anemeHToB 1-4 mepuonoB [lepuonnueckoii cucrembl xumudeckux siaemeHtoB Jl. M. Menpaeneena,
UCIIONIB3YSl MOHATHS «S-, P-, -3JIEKTPOHHBIE OPOMTANINY, «IHEPTETHUYECKUE YPOBHM», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U UX COCAMHEHHUH IO MEpHoJaM U
rpynnaM [lepuoanueckoit cucremsl Xumuueckux 3aeMeHToB 1. 1. Menneneesa;

- c(hopMUPOBAaHHOCTH YMEHHI XapaKTepHU30BaTh (OMUCHIBAThH) OOIINE XUMHYECKHE CBOMCTBA
HEOPTraHWYECKUX BEIECTB PA3JIMYHBIX KIJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOU
CBSI3M MEXJy HEOPTraHWYECKHMMH BEIIECTBAMH C TIIOMOIIBIO YPAaBHEHHH COOTBETCTBYIOIINX
XUMUYECKUX PEaKLUid;

- c(hOpPMHUPOBAHHOCTh YMEHHS KJIACCH(PHUIIMPOBATh XUMUUYECKHE DPEAKIIUU TO Pa3THIHBIM
mpu3HaKaM (YUCIy U COCTaBy PEearupyrolIuX BEMIECTB, TeIIOBOMY (D (eKTy peakinu, n3MEHEHHIO
CTeTneHel OKUCIIEHUS PIIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTalin3aTopa);

- cOpMUPOBAHHOCTH YMEHUH COCTABIATh YPABHEHUS PEaKIUN Pa3IMYHbIX THUIIOB, TIOJHBIC U
COKpam¢HHbIC ypaBHEHUsS PEaKIUid HMOHHOTO OOMEHA, yYWUTHIBAas YCJIOBHS, MPU KOTOPHIX ITH
peakluu UIyT 10 KOHLA;
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- cOpMHUPOBAHHOCTh YMEHUN MPOBOAWTH PpEAKLUH, MOATBEPXKIAIOIINE KayeCTBEHHBIN
COCTaB pa3jIMYHbIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATh OINBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOPaX HEOPTAaHMYECKUX BEIIECTB;

- c(OpMHPOBAHHOCTh YMEHHUI PacKphIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEaKIIHii;

- chopMHUPOBAaHHOCTH YMEHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH PEaklIuu OT
pa3iauuHbIX (AKTOPOB; XapakTep CMEIICHHUS XHUMHYECKOrOo paBHOBECUS B 3aBUCUMOCTU OT
BHEIIHero Bo3aelcTBus (npunuun Jle [lartense);

- chOpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUECKHUE MPOIIECCHI, JeKaIlle B OCHOBE
NPOMBIIIJICHHOTO TIOJIYYEHUs] CEepPHOM KHUCIOTHI, aMMHaKa, a Takke C()OpPMHUPOBAHHOCTh
npeacTaBieHuii 00 OOIIMX HAy4YHBIX NPUHIUIAX M SKOJOTHYECKHX MpodiieMax XHUMHUYECKOIo
IIPOU3BOCTBA;

- copMHpPOBAaHHOCTh YMEHHIl MPOBOAUTH BBIUMCICHHUS C HCIOJb30BAHUEM TOHSATHUS
«MaccoBasi J10JIsl BELIECTBA B PaCTBOPE», 00ObEMHBIX OTHOLIEHUH I'a30B MPU XUMHUYECKUX PEAKIUIX,
Macchl BellecTBa WU 00bEMA ra3oB MO U3BECTHOMY KOJHMYECTBY BEIIECTBA, MAacce WM 00bEMY
OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOTO A(PQeKTa peakuy Ha OCHOBE 3aKOHOB
COXpaHEHHUs MACChl BEUIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

- cOpMHUPOBAHHOCTh YMEHUW COOJIIOAATh MPABWIIA MOJB30BAHUS XUMHUYECKOW TOCYI0N U
1ab0paToOpHBIM 000PYJOBaHHMEM, a TaKXkKe MpaBHiia OOpalICHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHHUIO JTA00PATOPHBIX XUMUYECKUX OTBITOB;

- copMHpPOBAaHHOCTh YMEHHI IUJIAHUPOBATh U BBIMNOJIHATH XUMHUYECKHH SKCHEPUMEHT
(paznoxeHue MepoKCuaa BOAOpOJa B MPUCYTCTBUU KaTalln3aTopa, ONpPEAEICHUE CPellbl pacTBOPOB
BEIIECTB C MIOMOIIbIO YHUBEPCATBHOT'O MHIUKATOPA, BIMSIHUE Pa3NUYHBIX (AKTOPOB HA CKOPOCTH
XUMHYECKON peaKluu, peakllui HIOHHOTO0 OOMEHa, KaueCTBEHHbIE peakluu Ha cyibdar-, kapOoHaT-
U XJOpUJ-aHUOHBI, HAa KATHOH aMMOHUs, pEUICHUE SKCIEPUMEHTAIbHBIX 3a7ady IO TeMaM
«Meramb» u «Hemerannel») B COOTBETCTBUM C MpaBUIaMH TEXHUKH O€30MaCHOCTU IpU
oOpalleHn ¢ BelIeCTBaMH M J1a0OpaTOpHBIM 00OpPYJOBaHMEM, HPEICTABIATh PEe3yJIbTaThl
XUMHYECKOTO JKCIIepUMEHTa B (OpMe 3alHuCHh YPaBHEHMHM COOTBETCTBYIOLIUX peakuuid u
(dbopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

- c(pOpMHPOBAHHOCTh YMEHHMH KPUTHYECKM aHAJIM3UPOBATh XHMHUYECKYIO HH(OpMaLHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeICTBAa MAaCCOBOM KOMMYHUKaNUU, IHTepHET U IpyTrux);

- c(hOpMHPOBAHHOCTh YMEHHUI COONMIOJaTh IpaBWiIa 3KOJOTUYECKH 1I€JeCO00pa3HOro
NOBEJCHU B OBITY M TPYAOBOM JEATETBHOCTH B MLEISAX COXPAaHEHHs CBOETro 3J0pPOBbS U
OKPY’KAIOIIEW IPUPOJHOM Cpeabl, OCO3HAaBATh OMACHOCTh BO3JECUCTBUS HA >KUBBIE OPraHU3MBI
OTpeNieNIEHHBIX BEIIEeCTB, MOHMMasi cMbica mnokazatens [1JIK, moscHATH Ha mpuMepax CrocoObl
YMEHBIIEHUS U IIPEAOTBPALIEHUS UX BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEIIO0BEKA;

- Juid OOy4arolMXCsl ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMM 3/I0pOBbs: YMEHHME HPUMEHSTbH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUIA;

- IS CJIETIBIX M CIAa0OBUAIIMX O0YYarOIUXCs: YMEHUE UCIOIb30BATh Pelibe(h)HO-TOUCUHYIO
cucrteMy o6o3nauenuii JI. bpaitns myis 3anmucu XuMudeckux Gopmy.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne i/mt HaumeHoBaHue pa3iesioB U TeM K 0 (undgposbie)
NpOrpamMmbl Bcero OHTpﬁom’m’le paKT 6nqec1me o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypeb
Paznen 1.TeopeTnueckue 0CHOBBI OPraHUYECKOM XMMUM
[Ipeamer opraHnM4ecKoi XUMHH. TGOPHﬂ BuGmmotexa LIOK
1.1 CTPOCHHUS OPTAaHHYECKUX COeTMHEHUN A. M. 3 .
https://myschool.edu.ru/
byrneposa
Hroro mo pazneny 3
Pa3znea 2.YrieBoaopoanbl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2 bubmorexa [IOK
' pel Y #OPOA https://myschool.edu.ru/
HenpenenbHbie yrieBogopoO/Ibl: aJKEeHbI, bubnuotexa [JOK
2.2 6 1 .
aJKaIUeHb], AIKUHBI https://myschool.edu.ru/
bu6nmoreka [JOK
2.3 Apomaruueckue yriieBoI0pOIbl 2 https://myschool.edu.ru/
[IpupoiHbIE HICTOYHUKH YIJIEBOJIOPOJOB U bubnmnorexa [JOK
24 3 1 )
uX nepepadoTKa https://myschool.edu.ru/
Hroro mo pazneny 13
Pasnen 3.Kuciopoaconep:xamnue opraHn4ecKkue CoeIHHeHUsI
bubmuoreka [JOK
3.1 Crprsl. dexon 3 https://myschool.edu.ru/
32 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 bubnnorexka [HOK
' CrnoxHble 3¢upbl https://myschool.edu.ru/
bubmuoreka [JOK
33 YTICBOIEI 3 . https://myschool.edu.ru/
Hroro no pazneny 13
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Pa3nes 4.A30Tcoaepikamme opraHuyecKue coeJMHeHUs

4.1 AMuHBl. AMUHOKHUCIIOTHEL. benku 3 BH6H_HOTeKa HOK
https://myschool.edu.ru/
Hroro no pazneny 3
Paspnen S.BbicokoMOJIeKy I pHbIE COCIUHEHUSA
bubmuoreka [JOK
51 [Tnactmaccel. Kayuyku. Bomokna 2 https://myschool.edu.ru/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
Ne ni/m HaumeHoBaHue pa3/iesioB U TeM Koanuecrso yacos JJyieKTpOHHbBIE (HU(POBbIE)
nporpaMMal Bcero KonTposbubie paGoTel | 00pa3oBaTebHbIe pecypehbl
Tema 1 Bakueiye oHATHs U 3aKOHbI XUMUHU 4 Bu6muotexa [JOK
https://myschool.edu.ru/
Tema 2 CtpoeHue BelecTBa 5 bubmuorexa [JOK
https://myschool.edu.ru/
XUMHUYECKUE PEAKIIHU 6 Bbu6moreka [JOK
Tema 3 1 https://myschool.edu.ru/
PactBopsb1 5 bubnuoreka [IOK
Tema 4 https://myschool.edu.ru/
Tema 5 Merajuibl ¥ UX COEAUHEHUS 6 bubmmoreka [JOK
https://myschool.edu.ru/
Tema 6 Hemeramne! 1 ux coeIMHEHNS 8 1
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 2
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INIOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

No KoanyecTBo yacoB Jara DJIeKTPOHHbBIE
n/n Tema ypoka U3YYeHHs undpoBbieodpaszoBaTebHbIE
Beero Kontpoasubie | [Ipaktuueckue | Ilnan | dakr pecypchl
padoThI padoThbI

1 Beoanbiii uncTpykTak. UBXKJI Ne 1 04.00. bubnnorexa [HOK
[Ipeamer opraHu4ecKoil XUMHH: €€ https://myschool.edu.ru/
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE B
MOJIyY€HUU HOBBIX BEILIECTB U
MaTEepHAJIOB.

2 Teopus cTpOCHUS OPTraHUIECKUX 1 11.009. bubnnoreka [JOK
coenunenuiit A. M. bytieposa, eé https://myschool.edu.ru/
OCHOBHBIE MOJIOKeHUS. CTPYKTYpHbBIE
(bopMyIIBI OPraHMYECKUX BEIIECTB.

I'omounorus, nzomepus. Xumuyeckas
CBSI3b B OPTaHUYECKUX COCTUHEHUSX -
OJIMHAPHBIE M KPATHBIE CBSI3U.

3 [Ipencrasnenue o kinaccupuKamm 1 18.009. bubnuotexa [JOK
opraHn4eckux BemecTtB. HomeHnknarypa https://myschool.edu.ru/
OPraHNYeCKUX COCTUHEHUHN
(cucreMaTuveckas) U TpPUBHAIBHBIE
Ha3BaHUs BAKHEUIINX NPEICTaBUTENICH
KJIACCOB OPraHMYECKUX BEIIECTB

4 AJKaHBI: COCTaB U CTPOCHHUE, 1 25.09. bu6mmoreka [JOK
TOMOJIOTHUECKUHN PsijT https://myschool.edu.ru/

5 Mertan 1 5TaH — NpocTenne 1 02.10. bubnuoreka [IOK
MPE/ICTABUTEIIN aJIKAHOB : COCTAB, https://myschool.edu.ru/
XMUMHUYECKOe CTpoeHHe, (pu3ndeckue u
XHUMHAYECKHE CBOWCTBA (PeaKInu
3aMeIIeHMs], TOPEHUSs ), HAXOXKICHHE B
PHUPOJE, IOJTyUeHHE, IPUMEHEHHE
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6 AJTIKEHBI: COCTaB M CTPOCHUE, 09.10. bubnmoreka [JOK
TOMOJIOTHYECKUH PSJI. https://myschool.edu.ru/

7 OTuieH U NpONUIEH — IpocTeiine 16.10. bubmumoreka [IOK
[IPEJICTaBUTEIIN AIKEHOB: (PU3HUCCKUE U https://myschool.edu.ru/
XUMHUYECKHE CBOIMCTBA, MOJIyYCHUE U
IPUMEHCHHE

8 [Ipaktrueckas padota Ne 1. «Ilomyuenue 23.10. bubnuorexa [JOK
ITUJICHA U U3YYEHHUE €r0 CBOUCTBY. https://myschool.edu.ru/
NBX]T Ne

9 Anxaauensl. byranuen-1,3 u 06.11. bu6mmoreka [IOK
MmeTuiOyTaauen-1,3: cTpoeHue, https://myschool.edu.ru/
BAKHEWIINE XUMUYECKUE CBOKCTBA
(nomumepuzauus). [lonyuenue
CHHTETHYECKOT0 Kay4yKa M PE3HHbI

10 AJIKUHBI: COCTaB M OCOOCHHOCTH 13.11. bu6mmoreka [IOK
CTPOCHHMSI, TOMOJIOTHYECKUH PSJI. https://myschool.edu.ru/
AneTuiieH — NnpocTenInn
MPe/ICTaBUTENb aJIKHHOB: COCTAB,

CTpocHHe, (PU3NIECKHE U XUMHUIECKUE
CBOMCTBA ,lTOJTyYEHHUE M IPUMEHEHHE.

11 Brluncnenus no ypaBHEHUIO XUMHUYECKOM 20.11. bubnuoreka [IOK
peakiuu (Maccel, 00bEMa, KOJTHUECTBA https://myschool.edu.ru/
MCXOJTHOTO BEIECTBA WU MPOAYKTa
pEeaKINu Mo U3BECTHBIM Macce, 00BEMY,

KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BEIICCTB WU MPOJYKTOB PEAKITUH )
12 Apensbl. benson : cocras, cTpoeHHue, 27.11. bu6mmoreka [JOK

¢du3nuecKkre u XUMUYECKH CBOWCTBA
(peakuu raJloreHUPOBAHUS 1
HUTPOBAHU),[IOJTyYEHNE U TPUMEHEHHUE.
Tonyoun (B 03HAKOMHUTENHHOM IIJIaHE).
TOKCUYHOCTH apEHOB.

https://myschool.edu.ru/
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13

I'enernueckas cBsI3b MEKIY
YIJIEBOJOPOJAMHU, PUHAIJICKAIIUMU K
pa3JIMYHBIM KJIACCAM.

04.12.

bubmuorexa [JOK
https://myschool.edu.ru/

14

Tema "llpupoonvie ucmoyruxu
V211e6000p0008 u ux nepepabomra” (3
y.). IlpupoaHbie ICTOYHUKU
yrieBogopoaoB. [Ipupoanslii ra3 u
MOMYTHBIE HE(TAHBIE ra3bl. KAMEHHBIH
YTOJIb M TPOJYKTHI €r0 IepepadoTKH

11.12.

bu6mmoreka [IOK
https://myschool.edu.ru/

15

Hedts u e€ npoucxoxaenne. CriocoOsl
nepepaboTku He(TH: TIeperoHKa, KPEKHHT,
nuposn3. [IponykTsl mepepadboTku HedTH,
WX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B
OBITY.

18.12.

bubmuorexa [JOK
https://myschool.edu.ru/

16

KonTtpoabnas padora Ne 1 o paznenam
"TeopeTndeckre OCHOBBI OPraHUYECKOU
xuMun", «YTJIEBOIOPOIBD)

25.12.

bu6mmoreka [IOK
https://myschool.edu.ru/

17

Beoaunbiii uncTpykTaxk. MBIl Ne
[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
MeTtaHoi 1 3TaHOJI: CTPOCHHUE,
¢u3nyuecKkrue 1 XUMHUYECKHE CBONCTBA,
IIpUMEHEHHE. BonopoaHbIe CBA3H MEXAY
MOJIEKYJIaMH CIUPTOB. JlericTBue
METaHOJIa ¥ 3TaHOJIa HAa OPraHu3M
YEJIOBEKa.

08.01.

bu6mmoreka [JOK
https://myschool.edu.ru/

18

MHoOroaTroMHbl€ CIUPTHI. DTHIIEHTJIMKOJIb
U TIULEPUH: CTpOeHHe, (pusndeckue u
xumuueckue. JlelicTBrue Ha OpraHusm
yenoBeka. [[pumenenune rmunepusa u
STHJIEHIJIUKOJIS

15.01.

bu6mmoreka [JOK
https://myschool.edu.ru/

19

@DeHoT: CTPOCHHUE MOJIEKYIIbI, (PU3NUECKUE
U XUMHWYECKHE CBOMCTBA. TOKCHUYHOCTE

22.01.

bu6mmoreka [JOK
https://myschool.edu.ru/
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¢enona. Ilpumenenue genona.

20 Anpaeruapl U keToHbl. Dopmanbaerus, 29.01. bu6mmoreka [IOK
alleTaNB/ICTU: CTPOCHUE, PU3HMUECKHE U https://myschool.edu.ru/
XMMHUYECKHE CBOMCTBA, MTOyYEHHE,

IIpUMEHEHUE. ALIETOH

21 OHOOCHOBHEBIE TIPEIeTbHbBIE KAPOOHOBHIE 05.02. bu6mmoreka [IOK
KHCJIOTBL. MypaBbHHAs U YKCYCHasI https://myschool.edu.ru/
KHCJIOTBL: CTPOEHHE, PU3UYECKUE U
XUMHYECKHUE CBOMCTBA, MOJyYEHHUE,

IPUMEHEHHE.

22 [IpakTuueckas padora Ne 2. «CoiicTBa 12.02. bubnnorexa [HOK
pactBopa ykcycHol kuciotby MBX]] Ne https://myschool.edu.ru/

23 CreapuHOBas U OJIEMHOBAs KUCIIOTHI, KaK 19.02. bubnnorexa [HOK
[IPEICTaBUTEININ BBICHIMX KapOOHOBBIX https://myschool.edu.ru/
KHCJIOT

24 MBpi1a Kak cOJIM BBICIIUX KapOOHOBBIX 26.02. bubnnoreka [JOK
KHCJIOT, X MOIOIIEE AEHCTBHE https://myschool.edu.ru/

25 CrnoxxHbie 3(hUpBI KaK MPOU3BOTHBIE 04.03. bubnuoteka [JOK
KapOOHOBBIX KHCIIOT. [ MAPOIH3 CIIOKHBIX https://myschool.edu.ru/
3¢upoB

26 XKupsl. I'naponns, npumMeHeHue, 11.03. bubnuoreka [IOK
OMOJIOTHYECKasl POJIb JKUPOB https://myschool.edu.ru/

27 YrneBoabl: cocTaB, KjlaccupUKaus 18.03. bu6mmoreka [JOK
yri1eBoI0B. [ 1r0K03a -IpocTeimii https://myschool.edu.ru/
MOHOCaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJTBI, PU3UIECKNE U XUMUIECCKHE
CBOWCTBA, HAXOXKJICHHE B IPUPOJIE,

MpUMEHEHHe, Ouooruyeckas posb.
®orocunTe3. OpyKkTo3a KaKk U30Mep
rroko3bl. Caxaposa
28 Kpaxman u nemironosa kak NpupoHbie 01.04. bub6nuorexa [IOK

nosiuMepbl. CTpoeHue Kpaxmaia u

https://myschool.edu.ru/
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LICJUII010351. DU3HMYECKUE U XUMHUUYCCKHUE
CBOMCTBa KpaxmaJia.

29

KonTtpoabsnas pa6ora Ne 2 no pazneny
«Kucnopoacoznep:xaliye oprann4eckue
COEIMHEHUS»

08.04.

bubmuoreka [JOK
https://myschool.edu.ru/

30

AmuHBl. MeTuaaMyuH U aHWJIMH: COCTaB,
ctpoeHue. PU3NUecKrue 1 XUMUUECKUE
CBOICTBa

15.04.

bu6mmoreka [IOK
https://myschool.edu.ru/

31

AMUHOKHUCIIOTHI KaK aM(OoTepHBIE
opraHuyeckue coeuHeHus. duznueckue
Y XMMUYECKHUE CBOMCTBA aMMHOKHUCIIOT (Ha
npuMepe rauiuHa). buonoruyeckoe
3Ha4YeHHE aMHUHOKHUCIOT. [lenTuasl

22.04.

bu6mmorexa [IOK
https://myschool.edu.ru/

32

benku kak npupoHbIe
BBICOKOMOJIEKYJIIPHBIE COCIUHEHHS.
IlepBuuHas, BTopuyHasi U TpETUUHAS
CTpyKTypa 6enKkoB. XMMHUYECKHE CBONCTBA
O€JIKOB: THAPOJIN3, JeHATYpalHs,
KaueCTBEHHbIE PEAKIIMH Ha OEJIKHU.

29.04.

bubmuorexa [JOK
https://myschool.edu.ru/

33

OCHOBHBIE TTOHSITUSA XUMHUU
BBICOKOMOJIEKYJISIPHBIX

coenunennii. OCHOBHBIE METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH -
MOJMMEpU3aLNs M OJMKOHIEHCAIIMSL.

13.05.

bu6mmoreka [IOK
https://myschool.edu.ru/

34

IInactmaccel. Harypanbusiii u
CUHTETUYECKHE KayuyKH. BonokHa:
HaTypaJIbHBIE,
HCKYCCTBEHHBIE,CHHTETHUECKHE.

20.05.

bu6mmoreka [JOK
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB ITO
[TPO'PAMME

34
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ITOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Ne Koan4yecTBO 4acoB Aara DJIeKTPOHHbIE
n/n Tema ypoka U3y4yeHHusi
nu(ppoBbIcOOpPa3OBATEIbHBIC
KonTpoabusbie | [IpakTnyeckue
Bcero Ilnan | ®akr pecypcbl
padoThl padoThI
1 Beoaunbiii uncTpykTaxk. MBIl Ne 1 01.009. bubnuoreka [IOK
Hay4Hbie METO/IbI IO3HAHUS B XHMUHU. https://myschool.edu.ru/
VIcTOYHHMKM XMMHUYECKOH MH(OpMaIIH.
2 Crpoenne BemecTBa. CoBpeMeHHasi MOJICIb 1 08.009. bubmmorexa [IOK
CTPOEHHS aToMa. https://myschool.edu.ru/
3 Kiaccudukanmss XuMuaeckux 3J€MEHTOB 1 15.00. bubnmuotexa [JOK
(s-, p-, d-amemenHTHI). https://myschool.edu.ru/
4 [Tepuoanueckas cucTeMa XUMHIECKUX 1 23.09. bu6mmorexa [IOK
snementoB JI. . Menpeneena. https://myschool.edu.ru/
5 DneKTpOHHAs NPUPOJa XUMUYECKON CBA3H. 1 29.00. bubnuoreka [IOK
DIEeKTPOOTPHUIIATETHHOCTb. https://myschool.edu.ru/
6 Buapl XUMHYECKOH CBSI3U U MEXAHU3MBI €€ 1 06.10. bu6mmoreka [JOK

o0pa3oBaHusl.

https://myschool.edu.ru/
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7 [IpocTpaHCTBEHHOE CTPOEHHUE MOJIEKYI. 13.10. bubmumoreka [IOK

https://myschool.edu.ru/

8 Kpucrannuaeckue u amop(HbIC BEIIECTBA. 20.10. bubnmoreka [JOK
THIIBI KPUCTAJUIMYECKHUX PEIIETOK. https://myschool.edu.ru/

9 3aKOH COXpaHEHHUsI MaCChl U DPHEPTUHU. 27.10. bubnmoreka [JOK
3aKOH MMOCTOSHCTBA COCTABA. https://myschool.edu.ru/

10 XuMudeckue peakuuu. 'oMmoreHHbie u 10.11. bubnnorexa [JOK
reTepOreHHbIE PEaKIUH. https://myschool.edu.ru/

11 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 17.11. bu6mmorexa [IOK
PEaKIIvH. https://myschool.edu.ru/

12 CKOpOCTh peakuuu, €€ 3aBUCUMOCTb OT 24.11. bubnnoreka [JOK
pa3IuuHbIX (HAKTOPOB. https://myschool.edu.ru/

13 OO6patumocTh peakiuii. XuMUYECKOe 01.12. bubnnoreka [JOK
pPaBHOBECHE U €r0 CMEIICHHE. https://myschool.edu.ru/

14 TennoBoit 3¢ ekt XuMUIECKOH peakiuu. 08.12. bubnuoreka [IOK

https://myschool.edu.ru/

15 Konmponvnas paboma 1 no temam 15.12. bubnuoreka [IOK
«Baxueie NOHATHS ¥ 3aKOHBI XUMHUH, https://myschool.edu.ru/
«CtpoeHue BelecTBa», « XMMUYECKHe
peaKImy.

16 Beoaunbiii uncTpykTaxk. MBIl Ne 22.12. bubnuoreka [IOK
JlucniepcHbie cucteMsbl. [ToHsITHE O https://myschool.edu.ru/
Kostougax. ICTHHHbIE pacTBOPBHI.

17 Peakuuu nonHoro oOMeHa B pacTBOpax 29.12. bubnnorexa [JOK
HJIEKTPOJIUTOB. https://myschool.edu.ru/

18 pH pacTBopa Kak nokasarenab KUCIOTHOCTH 12.01. bubnnorexka [JOK
Cpe/Ibl. https://myschool.edu.ru/

19 IM'uaponus coneit. 19.01. bu6mmoreka [JOK

https://myschool.edu.ru/

20 Pemennie TpeHMPOBOUHBIX YIIPa)KHEHUH. 26.01. bub6nuorexa [IOK

https://myschool.edu.ru/
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21 OOm1ast xapaKTepUCTHKA METAJLIOB IO 02.02. bubmumoreka [IOK
CTPOEHHIO aTOMa M MOJOKECHHUIO B https://myschool.edu.ru/
MIEPHONYECKON CUCTEME XUMHUECKUX
anemenToB JI.1. Menneneena.

22 Oo6mue pu3nyecKrue 1 XUMUIECKHE 09.02. bubmuorexa [JOK
cBoiicTBa MeTauioB. O0me crnocooOsbl https://myschool.edu.ru/
MOJTYYCHHUS METAJIJIOB.

23 DIEKTPOJIN3 PaCTBOPOB U PACILIIABOB. 16.02. bubnnoreka [JOK
[TpumeHeHue 3IeKTPoIH3a B https://myschool.edu.ru/
MPOMBIIIICHHOCTH.

24 O000IIEHHBIC CBEACHHUS O CBOMCTBAaX 01.03. bu6mmoreka [IOK
COEIMHEHUI METAJUIOB; OKCHJIBI U https://myschool.edu.ru/
THJIPOKCHJIBI METAJUTOB. [IpupoHbie
COCIMHEHUS] METAJLJIOB.

25 Xumust B ctpourtenbeTBe. LlemenT. beron. 15.03. bubmmorexa [IOK

https://myschool.edu.ru/

26 Pemennie TpeHMPOBOUHBIX YIIPa)KHEHUH. 22.03. bubnuoreka [IOK

https://myschool.edu.ru/

27 OO1as xapakTeprcTUKa HEMETAJIOB 110 05.04. bubnmnorexa [JOK
CTPOCHHIO aTOMa U MOJIOKCHUIO B https://myschool.edu.ru/
MEePUOINYECKON CHCTEME XUMHUECKUX
anemenToB JI.1. Menjeneena.

28 dOu3nvecKknue U XUMUYECKHE CBOMCTBA 12.04. bu6mmoreka [JOK
HEMETaJIIOB. https://myschool.edu.ru/

29 H3MmeHeHne KUCIIOTHBIX CBOMCTB 19.04. bu6mmoreka [JOK
HEMETAJUIOB B IPYIIIIaX. https://myschool.edu.ru/

30 Jleryunie BOOOPOJHBIE COETUHEHUS 26.04. bubnuoreka [IOK
HeMeTau10B. KUCIIOTHBIE OKCUJIBL. https://myschool.edu.ru/

31 Konmponvnas paboma 2 no temam 03.05. bubmuoreka [IOK

«PactBopbI», «MeTamibl U Ux
coenuHeHus», «Hemeramisl u ux

https://myschool.edu.ru/
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COCAMHCHU A .

32 KucaoTel, HIX XUMHYECKHE CBOMCTBA. 1 10.05. bu6mmoreka [IOK
https://myschool.edu.ru/
33 [IpaBuna 6e30macHOM pabOTHI C €AKUMHU, 1 17.05. bubmuorexa [JOK
TOPIOYMMH M TOKCUYHBIMH BEIIECTBAMH, https://myschool.edu.ru/
CpeJICTBaMU OBITOBOM XHMHH.
34 XHUMUS U CEIIbCKOE XO3IUCTBO. XUMHS U 1 24.05. bu6mmorexa [IOK
DKOJIOTHSL. https://myschool.edu.ru/
OBILIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME

28
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BOCHUTATEJIbHBIN IIOTEHIUAJ IPEIMETA «XUMMSI»

BocnuTtatenpHblil moTeHIMA MpeaMeTa « XUMUs» IpeaycMaTpuBaeT GOpMUPOBAHUE Y

obOyyvaroruxcst 10-11 kimaccoB yHUBEpCAIbHBIX yYE€OHBIX JEHCTBHM: peUIeHUs MpoOIeM,

MOWCKa, aHallM3a W 00paboTKM WHGPOpPMAIUU, HEOOXOIUMBIX IJIsi MPUOOPETECHHUS OIbITa

NPaKTUYECKOH M HCCIIEIOBATEILCKOW JCATENBHOCTH, 3aHMMAIOIICH BaKHOE MECTO B
MO3HAaHUU XUMHHU. DTO PEaN3yeTCsl Ha ypoKax uepes:

IIpUBJICUEHUE BHUMaHMs OOYy4yaroIIMXCs K LEHHOCTHOMY aclleKTy H3y4aeMbIX Ha
ypOKax SIBJIEHHUH, MCIIOJb30BaHME BOCIUTATEIBHBIX BO3MOXKHOCTEH COJEpyKaHMs
paszmena uepe3 MOAOOp COOTBETCTBYIOIIMX YIPAaXHEHHH, 3aJad, XUMHUYCCKHX
peaKiuii, opraHu3anmio ux padoThl ¢ MosydyaeMol MH(pOpMalueii- HHULIMUPOBAaHHUE
e€ 00Cy>XIeHHUs ,BBIPA0OTKH CBOETO OTHOIICHHS K HEi;

noOy>XKAeHne OO0yYalolmmXxcsi CoOMoAaTh Ha ypPOKE OOLICTIPUHSATHIE HOPMBI
MOBEJICHMsI, MpaBUila OOIIEHHUs CO CTapIIUMH (IearorndyeckuMyu pabOTHUKaMM) U
CBEpCTHUKaMHM  (OOyyaroUIMMHCS), NPUHOUNBI  Yy4eOHOM  JUCHMIUIMHBI U
CaMOIMCLUIUINHBI;

YCTQHOBJICHHE MEXIIPEIMETHBIX CBS3eH XMMHUHU C JPYTMMH HayKaMH: HCTOpHEH,
reorpadueii, MaTeMaTUKON, (PU3UKON, OMOJIOTHEH, IMHTBUCTUKOIA;

M3yYeHUE MaTEpUaNOB O HAYYHBIX OTKPBITHSAX, TMYHOCTHBIX KaueCTBAaX M 3aciyrax
PYCCKUX U 3apyOEKHBIX YUEHBIX;

BKJIIOYEHHE B COZIEp)KaHUE YUeOHBIX 3aHATUI MaTepHaia, MO3BOJISIOLEr0 PaCKpbITh
CYIIHOCTh JKOJIOTHUECKUX MPOOIEeM M CIOCOOBI WX  PEIICHHs: O TPeAeiIbHO
JONyCTUMON KOHIIGHTPALMU OIACHBIX BEIECTB; 00 HCTOYHUKAX 3arps3HEHUN U
Mepax Mo 00ECIEeYeHHMIO 3KOJOTMYECKOW O0€30MacHOCTH; O 3aMEHE TPaJUIIMOHHBIX
XMUMHUYECKHUX MPOU3BOJICTB TEXHOJIOTHAMHU «3EJIEHON XUMUNY;

(dbopMHpOBaHNE HAaBBIKOB T'PAMOTHOIO W 0e30macHOro oOpalleHusl ¢ BElECTBAMU,
HEOOXOIMMBIMHU B TIOBCETHEBHOM KHU3HH;

BKITIOUCHHE B COZAEp)KaHUE YPOKOB MH(OPMAIMH O Pa3BUTHH XHUMHUYECKOH HAYKH B
Hallled CTpaHe;

J€MOHCTPALMIO BXKHOCTH XUMHUYECKUX 3HAHUH B BbIOOpe mpoeccuu, CBsI3aHHOM ¢
XMMHUEH, U PaCKpBITHE MEPCIIEKTUB TaHHOTO BBIOOPa;

NPUMEHEHHE Ha YpPOKaX MHTEPAaKTUBHBIX (GOpM paboThl ¢ 00yUarOIIMMUCS, KOTOpPhIE
Jaf0T BO3MOXXHOCTH TIPHOOPECTH OMNBIT BEIACHUS JUCKYCCHUH, KOHCTPYKTHBHOTO
Jajgora, TpPYyNIoBOH paboThl WM paboOThl B Mapax, KOTOpbIE CIOCOOCTBYIOT
oOydaromuMcsi  KOMaHIHOU paboTe MW  B3aUMOJAEWUCTBUIO C  JIPYTUMHU
00y4aronuMucs;

MHUIMAPOBAHUE U MOJJIEPKKY HCCIEI0BATENbCKON AEATEIIbHOCTH 00yYaromuxcs B
paMKax peair3alnuy IMHA UHAWBUAYAIBHBIX IIPOCKTOB, BEICTYTUICHHH, COOOIIICHUH.
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
INPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YHEHUKA

o Xumus, 11 xmacc/ I'abpuensa O.C., Octpoymo U.I'., Cragkos C.A., AKIioHEpHOE
obmmecTBo «M3narenscTBO «IIpocBemienne

o Xumus, 10 kimacc /Epémun B.B., Ky3smenko H.E., Teperun B.U., [Ipo3nos A.A.,
nox penaknueit Jlynuna B.B. / ba3oBblii ypoBeHb

METOIUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA
YueOHuUKH:
o Xwumus, 11 xmacc/ I'abpuensa O.C., OctpoymoB U.I'., Cragkos C.A., AKIIOHEpHOE
obmectBo «M3natenpcTBO «IIpocBemnieHuey
o Xumus,10 knacc /Epémun B.B., Ky3emenko H.E., Tepenun B.U., [lpo3nos A.A.,
noJ pexakuueit Jlyanna B.B. / ba3oBblii ypoBeHb

HopmartusHas 6a3a:

1). ®enepanbhubiii 3aKoH «O06 oO6pazoBanuu B Poccuiickoit @enepamum» ot 29.12.2012 Ne
273-D3.

2).®enepanbHbIi rOCYIapCTBEHHBIN 00pa30BaTEIbHBINA CTAHIAPT CPETHETO OOILIETO
obpazosanus (PI'OC COO) (mpuka3 MunucTepcTBa nmpocsenienust Poccuiickoit
Oenepannn ot 12.08.2022 Ne 732).

3). ®enepanbHas oOpa3oBaTelibHAS IPOrpaMMa cpeaHero odmiero oopaszosanus (DOII
COO) (mpuka3 MunucrepctBa npocsenienus Poccuiickoit @enepaunu ot 18.05.2023 Ne
371). ®enepanbHast 0Opa3oBaTeNbHas IPOTpaMMa 10 Y4eOHOMY MpenIMeTy « XUMUS
(6a30BBIil YpOBEHBb) HAXOAUTCA Ha CTp. 2595.

4). KoHuenmus npenoaBanusi yaeOHoro npeamera « XuMus», B 00pa3oBaTeIbHbIX
opranuzaiusax Poccuiickoit deneparuu, peaaus3yonx OCHOBHbIE 00111e00pa3oBaTelbHbIe
IporpaMMsl (yTBEpXkAEeHA pelieHneM Kosiernu MunuctepeTBa npocseiienus Poccuiickoit
®enepanuu npotokosiom ot 03.12.2019 Ne ITK-48H).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH
NHTEPHET

e bubmmoreka [{OK https://myschool.edu.ru/

e S cnam EI'D.XuMus. OneKkTpoHHBIH 00pa3oBaTeNbHbIN pecypc - «5 caam
EI'D.Cpennee obuiee oOpa3oBanue.Y4eOHbINH MOIYIb 110 PEIIEHUIO TPYIHBIX
3aIaHuil Mo yaeOHomy npeamety «Xumusi».10-11 kmacee», AO U3nparenbcTBo
«IIpocBemnienne»

e JlomamHue 3aaHusa. XUMH. - DIEKTPOHHBIN 00pa3oBaTeNbHBIN pecypc
«Jlomamaue 3ananus.Cpennee oomee oopasoBanue. Xumusi»,10-11 kmacce,AO
N3parensctBo «IIpocBemenne»

e Tpenaxép «O0mako 3nanmi». Xumus.11 knacc. - Tpenaxép «Ob6mako
3Hanuiy. Xumus. 11 kimacc,000 «Pusukon JIady»

e Bo0-caiit «Enunas kosmekuus mu@poBbIX 00pa3oBaTeNbHBIX pecypcoBy», URL:
http://school-collection.edu.ru.
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