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HHOACHUTEJBHASA 3AITMCKA

[Iporpamma 1Mo XuMuM Ha YPOBHE CpEIHET0 o0IIero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBneHHbIX B DenepaqbHOM TroCyIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoii denepanuu, pean3yonnux OCHOBHBIE
o0pa3oBaTeslbHbIE NIPOrpaMMbl, 1 OCHOBHBIX MOJOKEHUH «CTpaTeruu pa3BUTHS BOCIMTAHUS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMUH, K OTIPEACIICHUIO 00IIel cTpaTerun
00yuyeHMsl, BOCIIMTAHUS M Pa3BUTUS OOYYaIOIIMXCSl CPEACTBAMHU y4eOHOro mpeamMeTa «XUMHs»
st 10—-11 kiaccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHIIeNTyabHbIe nonoxenuss @PI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH LIeJIeH, COiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJTOTOBKU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€ BBIIYCKHUKaMU  00meo0pa3oBaTebHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIEJTOCTHOM CUCTEME XUMUYECKOT0 00pa30oBaHusl. ITU LIEHHOCTH KacaloTCs
IO3HAHUS 3aKOHOB IPUPObI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YeJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanusyercs xumudeckoe oOpa3oBaHHe OOy4yarOIIMXCSl Ha YpPOBHE CpeIHEro oOIIero
o0pa3oBaHMs CpeAICTBAMU y4eOHOro mpeamera «XUMHs», COAepKaHUE U MOCTPOEHUE KOTOPOTO
olpesieNieHbl B IPOrpaMMe MO0 XUMHM C Y4ETOM CHeUu(UKH HAyKd XUMHM, €€ 3HAaueHus B
MO3HAHUM IPUPOJIbI U B MAaTEPUAIILHON KU3HU OOILECTBA, a TAKKe ¢ YUETOM OOIIUX LeNel U
IOPUHIUIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHME CHUCTEMBbI CpEIHEero oOIlero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojib B COBPEMEHHOM
LMBUJIM3AlMH, B CO3/JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCHT CBOHl BKJIaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIACTSIMU PUMEHEHHUSI.

TecHO B3auUMOJIENCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMH, XUMUS CTajla HEOThEMIIEMON
4acTbl0 MUPOBOHM KYJNbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaXA0ro
yneHa oOmiectBa. CoBpeMeHHas XHMMHUS KaKk HayKa CO3WJaTelbHas, Kak HayKa BBICOKHMX
TEXHOJIOTMIl HalpaBl€Ha Ha pelleHHe [JI0OANbHBIX MPoOJieM YCTOHYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIEBOM, IKOTOTHUECKOH O€30MaCHOCTH U OXPaHbI
3JI0pOBBA.

B coorBercTBMM ¢ 0OUIMMM LETSIMM M MPUHLUUIIAMH CpeIHEro oOIiero obpa3oBaHuUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPAa0OTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIENIHOIO BKJIIOYEHHS B JKM3Hb COIMYMa,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUM M0 HEOPraHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUH U3 001el XUMUK) U OpraHruyeckoi xumun. PopMUpOBaHKE JaHHOHN CHCTEMBbI 3HAHUH MTPH
M3YYEHUHU TpeaMeTa obecredrBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEI0 MHOT000pa3Hsl BEIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.
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Crtpykrypa comepxkanus KypcoB — «Opranndeckas xumus» U «OO0MIast 1 HeoOpraHudecKas
XUMHUS» cHOPMHUPOBAHA B TIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUU Ha
OonpeAci€HHbIX TEOPETUUYECKUX YpOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMYECKUX M AJIEKTPOHHBIX IMPEJICTABICHUN O CTPOCHHUM BEILIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHUU IOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKON CBS3M, KIACCH(UKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Tox HOBBIM YIJIOM 3peHHUs B IpeaMere «XuMus» 0a30BOTO YPOBHS pacCMaTpUBACTCS
U3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS TEOPETHUSCKUW MaTepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYYAIOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATHh
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
riry0e TMOHSATh MCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 0O0OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLUSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B TO3HABAaTEIbLHON U
MPAKTUYECKON JESTeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBKEHHUS K IMPOIECCY
TBOPYECTBA B O0JIACTU TEOPUU M TPAKTHUCCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh WH(MOPMAIIMIO U MPUMEHSTH €€ NJisi TOTOJHEHUsI 3HAHUN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUs (GUIOCOPCKUX WIEH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMH (PaKTaMH U TEOPETUUYECKUMHU MPEINOCHIIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHHH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B nutane penienus 3aa4 BOCIUTAHUS, PA3BUTHS M COLIMATTM3AIUU 00YJAIOIIUXCS IPUHSATHIC
MporpaMMoil 10 XMMHH TOAXOJbl K OINPEIEICHUIO COIEPKaHUs M TIOCTPOCHUS TpeaMeTa
nperycMaTpuBaoT (OpMUPOBAHUE YHHUBEPCATbHBIX YUYEOHBIX ACWCTBUN, MMEIOIMX 0a30BoOe
3HAQUYCHHWE JUTSI PA3IMYHBIX BHUJOB JEATEIBHOCTH: pEIICHUs MpoOjieM, IMOWCKa, aHaau3a |
00paboTku uWHPOpMAIUK, HEOOXOMUMBIX s TPUOOpPETEHHs] ONbITa TMPAKTHUYECKOH U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAKOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, TaK U
Ha YPOBHE CPEIHETO 0011eTr0 00pa3oBaHus, IPH ONPEICICHUN COIePKATETHHON XapaKTePUCTUKA
nejaeil M3ydeHWs NpeJMeTa HalpaBlIEHUWEM MEePBOCTENIEHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHUYECKOW HAyKM Kak o00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKHM 3PEHUS TAaKOW MOAXOJ K ONPENCICHHIO IeJIeH H3y4eHUs
MpeMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CormacHO NTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJSIMH W3y4YeHHUs MpeaMera «XuMHUsS» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:
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e (QopMmMupoBaHHE CHCTEMbl XUMHUYECKUX 3HAHMNA KaK Ba)KHEHIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, B OCHOBE KOTOPOH JIEXKAT KJIIOUEBBIC MOHSTHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
IOHUMAaHHUE CYIIHOCTH JOCTYHHBIX OOOOIIEHUII MHPOBO33PEHYECKOIO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHME U PAa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IO3HAHMS BELIECTB U
XUMHUYECKHX PEeaKIUi, HeOOXOAUMBIX Ul NPUOOPETEeHHUs YMEHMH OpPUEHTHPOBATHCS B
MUpE BEIIECTB M XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MIPUPO/IE, B IPAKTUIECKON U
IIOBCEHEBHOM JKU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpalleHus ¢ BeleCTBaMU.

Hapsany ¢ atuMm, comep:karenbHas XapakTepUCTHUKA LeNed U 3a7ay U3y4eHHs MpeaMeTa B
IporpaMMe 1o XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU NIPUOPUTETAMHU B
cUcTeMe cpeaHero obmiero oopasoanus. CeroHs B MPENoIaBaHUU XUMHH B OOJIBIICH CTEIICHU
OTHAaETCsl MPEANOYTEHUE MPAKTUUYECKON KOMIIOHEHTE COep)KaHUsl 00yUueHHsl, OpPUEHTUPOBAHHON
Ha TOATOTOBKY BBITYCKHHKa 0OIIe00pa3oBaTeNbHON OpraHM3alyy, BIAACIONIETO HE HAOOpOM
3HAaHUM, a (YHKIMOHAJIBLHOW TIPAMOTHOCTBIO, TO €CThb CHOCOOAMU U YMEHMSIMHU AaKTHMBHOI'O
NOJTyYEeHHUsI 3HAHUH U IPUMEHEHUS MX B peaJIbHOW )KHU3HH JUISl PEIICHUS IPAKTUYECKUX 3a/1a4.

B cBa3u c 3TMM mnpu U3ydyeHMM HpeaMeTra «XUMHs» JIOMHHHUpPYIOLIee 3HaueHue
nproOpeTaroT TaKKUe el U 33a9H, KaK:

ajanTanus 00yJaroUuxcs K yCJIOBUAM JUHAMUYHO Pa3BUBAIOILErOCs MUpa, POPMHUPOBAHUE
UHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa3oOBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY HPUHATHIO I'PAMOTHBIX PELICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMECHECHHUEM;

dopmupoBaHHe Yy OO0YyYalOIUXCs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3IMYHBIX BHIIOB JESITEIHHOCTH: PEMICHHUS poOIeM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TAKXKe JUIA OLEHKHU C
MO3HUILIMN HKOJIOTHUECKON 0€301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOLIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
o0Oydaromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHHM B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUH JIUIsl TIOMCKA M aHAIN3a Y4eOHOH M HayYHO-TOMYJIIPHON MH(POPMAITUH XUMUIECKOTO
COJIepKAHUS;

dbopmMupoBaHUE U pa3BUTHE Y 00YUAIONIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUIECKOTO SKCIIEPHMEHTA;

BOCIIUTaHHE Y 00y4aromuXxcst yOeK 1IEHHOCTH B TyMaHUCTUYECKON HAPaBIEHHOCTH XUMUH,
e€ BaXHOW pONMM B PEUICHWH TJIOOAIBHBIX TPOOJIEeM palMOHAIBFHOTO MPHPOIOOIB30BAHHS,
MOTIOJTHEHHUSI YHEPIeTUUECKUX PECYPCOB M COXPAHEHHUsS NMPHUPOJHOTO PABHOBECHS, OCO3HAHUS
HEOOX0IMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3[I0OPOBBIO, @ TAKXKE MTPHOOPETCHUS
OTIBITA MCIIOJIb30BAHUS MOJYYSHHBIX 3HAHUN JUISl IPUHATHS IPAMOTHBIX PEIICHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSMH.

B yueOHOM m1aHe cpegHero obmero o0pa3oBaHUs NpeAMeT «XHUMHUsS» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MPeIMETHOH 00nacTn «EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

OO1iee 4nCiIO 4acoB, OTBEAEHHBIX Ul M3YYEHUs XUMHM, Ha 0a30BOM YpOBHE CpPEIHEro
obmero oopazoBanus, coctaisieT 68 yacos: B 10 kmacce — 34 vaca (1 yac B Henento), B 11 kiacce
— 34 yaca (1 gac B Hezemto).
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COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMeTr opraHMYeCKOi XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYCHUE B IOJIyYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
nu3oMepust. XuMUYecKasi CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBienue o knaccupuKay OpraHn4eckux Beuiects. HomeHkiiaTypa opraHn4eckux
coeIMHEHUH (cucTeMaTu4ecKasi) U TpPUBHUAJIbHbIE Ha3BaHUS BAKHEHIINX IPECTaBUTENEH KJIACCOB
OpPraHUYECKUX BEILECTB.

OKCepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX IPEBpAIICHUN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLECHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IJIaBjieHUe, O0yIJIMBaHUE U TOPEHNUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
NPEJCTaBUTEIN ATKAHOB: (PU3MYECKIE K XUMUYECKUE CBOWCTBA (pEaKIy 3aMEICHHsI K TOPEHUS),
HaXO0XJICHNE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUHN pAJl. DTUIIEH U NPONMJIEH — MPOCTEHUIINe
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYY€HUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
IPOCTEHIINN MPECTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3NYECKHE U XUMUYECKUE CBOWCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKH YTIeBOAOPOJOB. [IpupoaHblii ra3 U monyTHble He(TAHBIE Ta3bl.
Hedtb u e€ npoucxoxaenue. CrnocoObl nepepadboTKy HEPTH: IEPETOHKA, KPEKUHT (TEPMHUUECKUH,
KaTaluTHueckuil), mmponu3. IIpogykTel mepepaboTku HedTH, UX NPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepaboTKu.

OKCHEpUMEHTAJIBHBIE METO/bI N3Y4YEHMsI BEUIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJIECHHE IPAKTHUYECKOW pPaOOTHI:
MOJIyYEHUE 3TUJICHA U U3YUYEHUE €r0 CBOWCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WJIN MIPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue CoeANHEHUs!

[IpenenbHble OAHOATOMHBIE CHHUPTHL. METaHON W 3TaHON: CTpoeHue, (GU3NYECKue u
XMMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOre€HOBOJOPOJaMH, TOPEHHE),
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npuMeHeHne. BolopoaHbIe CBA3M MEXIY MOJIEKYJIaMHU CIIMPTOB. [[eficTBHE METaHOJIa U 3TAHOJIA
Ha OpPTraHU3M YEJIOBEKA.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STUJICHIJIUKOJIS.

@DeHouI: CTpOoeHUE MOJIEKYIbI, (PU3NYECKHE U XMMUYEeCKHEe CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penomna.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAa4E€CTBEHHbBIC PpEaKLUH),
IIOJIy4EHUE U IPUMECHEHHUE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
sTepuduKalM), MoldydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEHMHOBAs KHUCIOTHI Kak
IIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KMCIOT. Mblla Kak COJIM BBICIIUX KApOOHOBBIX KUCJIOT, UX
MOIOIIIEE ACUCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. I'naponus xxupos. IIpumenenne xupos. bruonorudeckas poiib KUpPOB.

YTneBoapl: coCTaB, KIIACCU(PHUKAIHS YIIIEBOAOB (MOHO-, TU- U TToucaxapuibl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumoseiictBue ¢ ruapokcuoM meau(ll), okucienue aMMuauHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TJIOKO3bl), HAXOXKICHHE B INPHUPOJE, NPUMEHEHHE,
Ouonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemnonosa Kak IpupoaHble noaumepbl. CTpoeHue kpaxmaina U LEJUII0JI03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (T'HIpoJIu3, KaueCTBEHHAs! peakLus ¢ HOJI0M).

OKCIIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcugaoM Mmenu(ll)), MHOroaroMHbIX
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (oxucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpokcugom meau(Il), B3anmoaeiicTeie kpaxmania
C MOJIOM), IPOBEACHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

PacuérHbie 3anaun.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBa
HCXOJ/IHOTO BEIECTBA WIIM MPOIYKTa PEaKILMH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WJIH MIPOIYKTOB PEAKIUN).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMHHOKHUCIOTHI Kak aM(OTEpHbIE OpraHudeckue coenHeHus. Gru3nueckrue 1 XuMHU4eCKHe
CBOWCTBA AaMHUHOKUCJIOT (Ha MpuMepe TIIUIMHA). buojorumueckoe 3Haue€HHE aMHHOKHUCIIOT.
ITenTuaer.

benku kak mpupoaHbIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTUyHasi CTpPyKTypa OenkoB. XHUMHUYECKHE CBOMCTBA OENKOB: THUIAPOIM3, JEHATYypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

OKCrepuMEHTAIbHbIE METOJIbl M3YYEHHUs BEIIECTB M WX MpPEeBpaLeHUI: HaOIoIeHue U
ONHKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalnus OEIKOB IpPH HarpeBaHWHU, ILIBETHBIE
peakiuu OeIKOB.

BbicoKkoOMO/IEeKYJISIPHBIE COEIMHEHHUS

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHHA: MOHOMEp, MOJHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAS MOJIEKyJspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHNN — TIOJIMMEPU3ALHS U MIOJTUKOHACHCALIHS.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHs BEIIECTB U UX MPEBpAILECHUIN: 03HAKOMIIEHUE C
00pa31aMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.
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MexnpeameTHbIE CBSI3H.

Peanu3zanusi MeXnpeaMETHBIX CBS3EH MPU MU3YYEHUU OpraHuydeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK U
TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMU JIJISL OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKkT, THUIMOTE3a, 3aKOH,
TEOpHsI, aHaIM3, CUHTE3, KJIACCUPUKAIWS, TMEePUOJAUIHOCTh, HAOIIOJACHUE, W3MEpEHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

®dwusuka: Marepus, YHEPTUs, Macca, aTOM, AIEKTPOH, MOJICKYJIa, JHEPTETHUECKUIH YPOBEHb,
BEIIIECTBO, TEJ0, 00BEM, arperaTHoe COCTOSIHUE BEUIeCTBa, (PU3MUYECKHIE BEJIMYMHBI U €JMHULIBI MX
U3MEpPEHUSI.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIICBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHOoNOoTHsI: MHUILEBBIC MPOAYKThI, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIOIIUE CPEJICTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBBI XUMHH

XuMHUecKkuil anemMeHT. AToM. Snapo aroma, H30TONBL. DIEKTPOHHAs 00O0JIO0YKA.
OHepreTuyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE OopOuTany, s-, p-, d- anemenTsl. Oco6eHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
DJeKTpoHHas KOH(UTYypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucreMa XuUMHUYECKHX oaneMmeHTtoB J[. M.
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeprUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIbl XUMHUYECKON CBsI3U (KOBaJEHTHAs
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3U (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogoponaHas cBs3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiectBa MOJNEKYISPHOIO M HEMOJIEKYJSIPHOIO CTPOCHMSI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTbh CBOWCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHe O AMcHEpCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranudueckux coeiMHeHnil. HomeHknatypa HeopraHu4eckix BeIiecTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEILIECTB, IPUHAIICKALIUX K PA3IIMYHBIM KIIACCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKHX peakuid B HEOPraHUYeCcKOW u
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS U ITPEBPALICHUS
SHEPTUH MIPU XUMUYECKUX PEAKIHUIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHOBecHe. (DAaKTOpBI, BIMAIOMIAE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle larense.

OnekTponuTrdeckas aucconuanusi. CuimbHble W cliadbie 37eKTponuThl. Cpena BOJTHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPaJIbHAs, LIEJIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
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OKCHEpUMEHTAJIHBIE METO/Abl M3YyYEHHUS! BEIIECTB M UX IPEBPAILEHUMN: JIEMOHCTpaLus
tabnui «llepuogudeckas cucrtema xumuueckux saemeHToB [[. U. MenneneeBa», mzyueHue
MoJeNiell  KPUCTAUIMYECKUX PpemETOK, HAOMIOJCHWE W OINWCaHWE JeMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (Pa3jokKEeHHE NEepOKCHIA BOJIOpPOJAa B IPUCYTCTBUHU KaTalu3aTopa,
OIpE/ICNIEHUE CPE/Ibl PACTBOPOB BEILIECTB C INOMOUIbIO YHUBEPCAIBHOIO MHIMKATOPA, pEaKLuu
HMOHHOr0 OOMeHa), MPOBEJCHHE NPAKTUYECKOH paboThl «BiusHue pa3nuuHbIX (HaKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

PacuérHble 3anaun.

Pacuérbl 110 ypaBHEHUAM XUMHUYECKUX PEAKIUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
Pacu€Thl ¢ UCIIOIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heoprannyeckas xumus

Hewmeransl. [Tonoxenue HeMerauios B [lepuoandeckoii CUCTEME XMMUYECKHUX 2JIEMEHTOB
J. U. MenneneeBa u 0coOOCHHOCTH CTPOCHUS aTOMOB. DU3HUECKHE CBONCTBA HEMETAJUIOB.
AnnoTponusi HeMeTaJuIoB (Ha puMepe KUCIopoJia, cepsbl, ocdopa u yriaepoaa).

XVWMUYECKUE CBOWCTBA BAXKHEHIIMX HEMETA/UIOB (TalOreHOB, CEphl, a30Ta, ¢ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COCTMHECHU).

ITpuMeHeHne BaXHENIINX HEMETAIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenue meraios B [lepuoaudeckoi cucTeMe XUMHYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS DJIEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢uznueckue cpoiictBa MeTayioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKeHUH
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJIOB (HATPUM, KaJdid, KaJdbIMd, MAarHUM,
QIIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O6mme cnocoObI moTyYeHusI MeTaJUI0B. [IpuMeHeHne MeTalIoB B OBITY M TEXHUKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUTeKIIMU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAJUIOB, PELICHHE SKCIIEPUMEHTAIIBHBIX 33/1a4,
HaOJIOIeHWe W ONHMCAHUE JEMOHCTPAILMOHHBIX M J1a0OpAaTOPHBIX OIBITOB (B3auMoJeicTBHE
TUIPOKCUIA ATIOMHHMSI C pacTBOPaMH KHUCJIOT U IIeJIouel, KaueCTBEHHbIE peaKIIMM Ha KaTHOHbI
METaJlIoB).

Pacuérnrie 3amaun.

PacuéTsl Macchl BemecTBa Win 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE
W1 00bEMY OJTHOTO U3 YYACTBYIOIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KONMMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMun B oOecriedeHuu HKOJOTHUECKOM, SJHEPreTHYeCKOi U MUILEeBOi 0e30MacHOCTH,
pa3BUTUU MeAULMHBL. [IoHATHE 0 Hay4YHBIX METOaX MMO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHI.

[TpencraBiaenus 06 OOIIMX HAYYHBIX TPUHIUIIAX TPOMBIIIIIIEHHOTO MOTY4YEeHUS BaXKHEUIIINX
BEIIECTB.

YenoBek B MHpE BEUIECTB M MAaTEpUAJIOB: BAXKHEHIIME CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepHualbl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE YI00pEHus.

XuUMHS M 3]I0pOBbE 4YEJIOBEKa: MpaBUja HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MacHOr0 MCIOJIb30BaHMsI ITPENapaToB OBITOBON XMMUU B MTOBCETHEBHON JKHU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€H MpH U3ydyeHUH OOIIel M HeOPraHUYeCKOM XUMHUU B
11 xmacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U NOHSTHUMH, ABISIOUIMXCA CUCTEMHBIMU JJIS OTJAEIbHBIX NPEAMETOB ECTECTBEHHO-HAYYHOIO
LUKJIA.

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 604 ot 19.12.2024. UcnonHutens: ®okeeBa O.B. 0 AIEKTPOHHbINA
CtpaHuua 8 n3 21. CtpaHnua cosgaHa: 19.12.2024 14:47 =¥ TATAPCTAH



OO01mue ecTecTBEeHHO-HAYUHBIC TIOHSATHUS: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHATU3,
CHUHTE3, Kiaccu(UKaIus, TMePUOJUIHOCTh, HAOIIOICHNE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpPEHHUE, SABJICHHE.

®dusnka: Marepus, SHEPTHs, mMacca, aToM, JJEKTPOH, MPOTOH, HEHUTPOH, WMOH, H30TOI,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPTeTUUECKUI YpOBEHb, BEIIECTBO, TEI0, 00BbEM, arperatHoe
COCTOSIHME BEIIECTBA, (PU3MUECCKUE BETUYMHBI U SMHUIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOocHCTeMa, Ouocdepa, Makpo- W MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.

I'eorpadus: MuHEpaIbl, TOPHBIC TTOPOJIBI, ITOJIE3HBIE HCKOITAEMEBIE, TOTLIUBO, PECYPCHI.

TexHomoTHs: XUMUYECKasl MPOMBIIIIICHHOCTh, METAJUTYPTHsl, TPOU3BOJICTBO CTPOUTEIIBHBIX

MarcpuajiosB, CEIbCKOXO03SIHCTBEHHOE ITPOU3BOACTBO, nuieBas IIPOMBINUICHHOCTD,
(bapMaHeBTI/I‘IeCKaH IIPOMBINIICHHOCTD, ITPOU3BOACTBO KOCMECTHYCCKHUX mpenaparos,
IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpuaioB, OJICKTPOHHAA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.
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INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA I[IPOTPAMMBI 110 XUMHWHN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM i pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-ICSTEIbHOCTHBIHN MOIXO/.

B cOOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JHUYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MpeIMeTa « XMMHS» Ha YPOBHE CPEeTHET0 0011ero 00pa3oBaHusl BbIICICHBI
CJEYIOLINE COCTABISAIOIINE:

OCO3HAHHE O0YYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

[[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JTUYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITENHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3zoBaHus;

HaJIUYUe IPABOCO3HAHUS 3KOJOTMYECKOW KYyJIbTYpbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE PE3yIbTaThl OCBOCHHUS NIPEAMETA « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOI
U BOCIIUTATENIbHOM JEATEIbHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMH, COLIMOKYJIbTYPHBIMU,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJAEaJaMH POCCUHCKOTO TIPa)KAAaHCKOro OOIIECTBa,
NPUHITHIMU B OOIIIECTBE HOPMAMH M TMPaBUJIAMH TOBEACHHS, CIIOCOOCTBYIOIIMMHU MpoIleccam
CaMOIIO3HaHUs1, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUS IMYHOCTH 00Y4arOIIHUXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHs» OTPaKalT cPOPMUPOBAHHOCTD
OTbITa TO3HABATENILHOM U MTPAKTUUECKON e TEIbHOCTH 00yUYaIOUINXCs 10 pean3aluy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HaHHUS O0YYAIOMIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS] O COIMAIbHBIX HOpPMax W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnn yueOHbIX U MTO3HABATENbHBIX 3a71a4, BHITOJIHEHUH XUMUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W IPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYyYHOMY HACIEAHI0 OTE€YECTBEHHOMU
XUMUU;

YBa)XEHHsI K IPOIIECCy TBOPUECTBA B OOJIACTU TEOPUM U MPAKTUUYECKOIO IPUMEHEHUs
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3yNbTaT JJIUTEIbHBIX HAOIIOJACHUN,
KPOTIOTJIMBBIX IKCIIEPUMEHTATBHBIX MTOMCKOB, TOCTOSSHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

WHTEpEca M I[I03HABATEIbHBIX MOTHBOB B TMOJYYEHUM U TOCIEAYIOUIEM aHAIIU3€
nH(pOpMAIUK 0 MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIINH, CBSI3aHHBIC C XUMUYECKUMH SIBIICHUSIMU, U IPHHUMATD
OCO3HAHHBIE PEUICHUS, OPUECHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
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TOTOBHOCTH OLICHMBAaTh CBOE IIOBEICHUE M IIOCTYNKH CBOMX TOBApPUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOr0 M Oe3o0macHoro obpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOnrofeHus MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
J)KA3HU U B TPYJOBOM JAEATEIIBHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HWHAMBUAYAJBHOTO M KOJUIGKTMBHOIO 0€30MacHOro
MOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIFOJIEH;

OCO3HAHHUA TOCJIEJACTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTpEOJIEHUS aTKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHMs:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIICIOBATENBCKOW  JeSITEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTHE B pPEIICHUM MPAKTUYECKUX 337a4 COLHAIBHOMN
HAIPAaBIEHHOCTH (B paMKax CBOETO KJacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO NMPOQPEcCHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBAKEHUS K TPYAY, JIIOASM TpyAa U pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY MHIUBUIYaTbHOU TPAeKTOPUU 00pa3oBaHusl, Oynyien
npodeccuu u peanusauun cOOCTBEHHBIX KU3HEHHBIX IIJIAHOB € YYETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTHYECKH 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAaHHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MpoOseM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJMMOCTH HCIIONIb30BAHMS JOCTHKEHUM XUMHH JJI PELICHUS BOIPOCOB
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

AKTUBHOI'O HENPHUATHUS JEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOLIEeW NPUPOAHOM Cpelne,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPUATHBIE IKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIM4YWsl PA3BUTOrO SKOJOTHYECKOTO MBIIUICHUS, SKOJOITMYECKOW KYJIbTYphI, OIBITa
JEATETbHOCTH  SKOJOTWYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU M OOIIECTBEHHON MTPAKTHKH;

MOHMMAHUSA CHENU(PUKA XUMUU KaKk HayKd, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
paloOHaIbHOIO HAYYHOTI'O MBIIUIEHHUS, CO3JaHUH LEIOCTHOTO MPECTaBICHUs 00 OKpYKaroIeM
MHpE KaK O €IMHCTBE IMPUPOABI U YEIIOBEKA, B IO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEU HU
pelIeHny nTpobiieM COXpaHEHUsl TPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJs COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM POJM B CO3/IaHUU HOBOM 0a3bl MaTepuaibHOU
KYJIBTYPBI, PEHICHUH TI00ATBHBIX MPO0JIeM YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOI,
HHEPreTUUECKOl, NHUIIEBOH M DKOJOTWYEecKod Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
o0ecrevYeHny yCIOBUM yCIEUTHOTO TPyAa M SKOJIOTHUECKH KOMGPOPTHOM KU3HU KAKIOTO YlieHa
00111eCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJIOB IO3HAaHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BATh MOJMy4yaeMble 3HAHUS IS
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aHamu3a U OOBSCHEHMS SBICHHH OKPYXKAIOIIET0 MUpAa M MPOMCXOIAIIUX B HEM H3MEHEHU,
YMEHUS eaaTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbBIX (DAKTOB M MMEIOIIMXCS JaHHBIX
C LEJIBIO ITOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobiemM
B PEAIbHBIX KU3HECHHBIX CUTYaLIUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM Tpy/la B Pa3JIMYHbIX cepax NpopecCHOHaNbHOM AeSITeIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeamMeTHble pe3yibTaTbl OCBOEHMsI yuyeOHOro mnpeaMera «XUMHUS» Ha YPOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAIOT:

3HAYUMBIC JJIs1 (1)0pMI/IpOBaHI/I$[ MHPOBO33PCHUA O6yanOHIHXC$I MCKIAUCHUIITIMHAPHBIC
(MeXnpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
n CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCITOJIB3YEMbBIX B €CTCCTBCHHBIX HAaYyKaXx (MaTepI/Iﬁ, BCIICCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHbIH (DaKT, MPHUHIIUI, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIEIOBaHNE, HAOII0IeHNEe, N3MEpPEHNE, YIKCIIEPUMEHT U JPYTHE);

YHHUBEpCaIbHbIE yueOHbIe NEHCTBUS (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynsTuBHBIE), oOecreunBaomme (GopMupoBaHue (YHKIMOHAIBHOH T'PaMOTHOCTH |
COLIMATIbHOM KOMITETEHIIMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaroIMXCA  HMCIHOJIb30BaTh  OCBOEHHBIE  MEXIUCHUIIUHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JACWCTBUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaXKalOT OBIAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PETYIATUBHBIMA }leﬁCTBI/IHMI/I.

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€ CTBUIMMU:

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENNbHO (OPMYNIHUPOBaTh W aAKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

OTIpeeNATh LENH JeATeIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHM HX JOCTHIKCHHS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

UCIIONIb30BaTh MPU OCBOCHUHM 3HAHWN TPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBaTb WX B3aUMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINE MOHATUS ISl OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN IJIA KHaCCHq)HKaIIHI/I BCHICCTB U XUMHUYCCKUX peaKquI;

YCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKYy U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTD JIOTUICCKUEC PACCYKIACHUSA (I/IH)IYKTI/IBHI)IG, JACAYKTUBHBIC, I1O aHaJ'IOFI/II/I), BBISABJIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKITFOYCHUS,

MPUMEHATH B MPOLECCE MO3HAHMS, UCIIOIb3YEMblE€ B XUMHHM CUMBOJUYECKHE (3HAKOBHIE)
MOJIeNIH, TTPe0oOPa30BhIBATH MOJIEIHHBIC MPECTABICHUS — XUMHYECKUI 3HaK (CUMBOJI) DJIEMEHTA,
xumMudeckas (GopMmyna, YypaBHEHHE XHMHUYECKOM peakIuu — TpU PEIIeHuHd Y4eOHBIX
IMMO3HAaBATCJIbHBIX U MPAKTUYCCKUX 3a/ad, IPUMCHATHE HA3BAHHBIC MOACIIbHBIC ITPCACTABICHUA JI
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEaKIUH.

2) 0a30BbIe HCCJIEN0BATEIbCKHE 1eHCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAyUYHOI'O MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMii;

dbopMyIUpOBaTh IENM W 3aJa4d  HWCCJICIOBAHMS, WCIOJb30BaTh IIOCTABICHHBIE W
CaMOCTOATEIIBHO C(bOpMy.TII/IpOBaHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA MMO3HAHUA WU OCHOBBI
JU1s1 POPMHUPOBAHUSI TUTIOTE3HI TI0 MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXICHUH;
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BIQ/IETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHMSI M TPOBEACHMSI YUEHMUECKUX
9KCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHMs HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbLHO
INPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh OOOOLICHHS U BBIBOJBI OTHOCHUTEIIEHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOM HCCIIEOBAaTENbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METOJIOB DELICHHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMSL.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B  pa3IMUYHBIX HCTOYHUKAX HMHPOpMaLuU (HAYyYHO-TOMYJIsIpHAs
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHaAJIM3UPOBATh MH()OPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUUECKH OLICHUBATh
e€ JI0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIBbHYIO (GOpPMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAyYHBIH $3bIK B KayecTBE CpeACTBAa INpU paboTe ¢ XUMHUYECKOH
uHpOpManuel: MPUMEHATh MEXIpeIMEeTHbIe ((U3MUEeCKue W MaTeMaTW4ecKhe) 3HaKu |
CHUMBOJIBI, (popMyJibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH.

OBJajieHHe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOM TEMBI B XO/€ AMAJIOra W/WIHA JUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOM AESATEIBHOCTH, IOIYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4aeMbIX BELIECTB,
peann3anu y4yeOHOro mnpoekTa U (OpMyJIHpOBaTh BBIBOJBI IO pe3yslbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUN TyTEM COTIIaCOBaHMSI MTO3ULMIA B X0/1€ 00CYX/I€HUSI U 00MEHa MHEHHSIMU.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO IIJIaHUPOBaTh U OCYILECTBIATh CBOIO IO3HABATEJIBHYIO JNEATEIbHOCTb,
onpezenss €€ UeNU U 3a/lad, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npe/ularaéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JIEeSITEIbHOCTH HAa OCHOBE CAMOAHaJIN3a U CAMOOLIEHKH.

HHPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHBIC pE3yIbTaThI OCBOEHUS Kypca «OpraHudecKas XUMHUS OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABIECHUN 0 XMMHUYECKON COCTABIISIIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XUMHU B IMO3HAHUU SIBJICHUN pupoanl, B (1)OpMI/IpOBaHI/II/I MBIIIIJICHUA U
KYJIbTYPbl JIUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW Ui pemieHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/JI0POBBIO U
MPUPOJHOM Cpelie;
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BIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpalll€HHas), MOJIb, MOJSIpHas Macca, MOJIIpHBIH 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYINIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHH psil, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpIKAIME COCIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPUsI CTPOECHUS OpraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIe)KAllUe B OCHOBE ITOHUMaHUS
INPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOIrMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacHOM MCIOIb30BAHNHU BOKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U MPaKTHYECKON JesTeIbHOCTH YEJI0BEKa;

c(OpPMHPOBAHHOCTH YMEHUI BBISBIATH XapaKTEPHbBIC MPU3HAKH MOHATUH, yCTaHABIUBATD
UX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IMOHATHS [IPU ONKUCAHUU COCTaBa, CTPOCHUS U
MPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (GOPMYII OPraHUYECKUX BEIIECTB
U ypaBHEHUN XMMMYECKMX PEaKLMH, U3rOTaBIMBAaTh MOJIEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIECTB 10 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUH
(YriaeBoJopozbl, KHUCIOPOJ M a30TCOJEpIAlllde  COCIMHEHHs, BBICOKOMOJIEKYISIpHBIE
COEMHEHMS), JaBaTb UM Ha3BaHusd o cucremarnueckoil Homenkiarype (IUPAC), a taxxke
IPUBOANUTH TPUBHAJbHBIE HA3BAHMUsS OTICJIBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, HPOIMUJIEH,
alleTUJICH, STHJICHTJIHMKONb, TIHLUEpHH, (eHon, ¢GopManbIeTHa, aneTaabACTHl, MypaBbHHAsS
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [IeJUT0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OIMHAPHbBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYECKHUX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTb COCTaB, CTPOCHHME, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUITHYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(MeTan, »TaH, STWIEH, TPOMWIEH, aleTwieH, OyramueH-1,3, mermnOyraauen-1,3, Oenzou,
METaHOJI, 3TaHOJI, STWIEHTJINKOIb, TTUIEPUH, (EHOJ, aleTalblAeTu, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEepU30BaThb HCTOYHHMKH YIJIEBOJOPOJHOTO CHIPhS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CIOCOOBI MX MEepepabOTKH U MPaKTUUYECKOE NpPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOTHOTO BEIIECTBA MITH MTPOAYKTa PEAKIIUHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WA MPOAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX HAyYHOTO
MO3HAHUS, KCIONb3YEMbIX B XHMHU MpPH M3YYEHUHM BEIIECTB W XUMHYECKHX SBJICHUI
(HabmofieHne, M3MepeHHe, HKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PEUICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBSI3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;
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c(OpPMHPOBAHHOCTh YMEHUH COOI0aTh MpPaBUjla MOJIb30BAHUS XMMUYECKON MOCYI0H U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KE MPpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN DKCHEPUMEHT
(mpeBpallieHus1 OPraHU4YECKUX BELIECTB IIPU HAarpEBaHUU, MOJyYEHUE ITHIIEHA U U3YYEHHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMHI OPraHUYECKUX BEIIECTB, IeHATypalys OeIKOB IPU HarpeBaHuH,
[[BETHBIC PEAKIIMU OEIIKOB) B COOTBETCTBHH C MIPABUIIAMHU TEXHUKU O€30MACHOCTH MPH 00paIieHUn
C BeILIeCTBaMH U JA0OpaTOpHBIM 00OpYIOBaHHEM, MPEICTABIATH PE3YNbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX pEAKIUid U (OpMYIHPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpelCTBA MaccoBoil uHpopmanu, UHTEpHET U ApYyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeTIECO00Pa3HOTro
MOBECHUA B OBITY M TPYIOBOM [EATEIBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’Karollled IPUPOIHOM cpenbl, OCO3HABaTh OMACHOCTh BO3JECHCTBHS Ha >KUBBIE OPTaHU3MbI
onpeAenéHHBIX OPraHMYeCKUX BEUIeCTB, MoHMMas cMbicn mnokaszarens [1/IK, mosicHaTs Ha
npuMepax crnocoObl YMEHBUICHHUSI M MPEJOTBPAIIECHUs UX BPEAHOIO BO3JCHCTBUS HAa OpraHU3M
YeNIOBEKa;

JUIsl 00y4arolMXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbsI: YMEHUE MPUMEHSThH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUTSL CJICTIBIX U CIIA0OBUISIINX 00yJarOIIUXCsl: YMEHUE HCIIOIB30BaTh PEIbePHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nist 3anucu Xxumudeckux GopMyiL.

11 KUIIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHHS Kypca «O011as 1 HeopraHuuecKas XUMHUSD OTPaXKaIoT:

c(hOopMUPOBAHHOCTD MPEICTABICHUN: O XUMUUECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHOMN
KapTUHBI MHUPA, POJIH XMUMHH B TO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW ISl PpEelIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJATraroIIne
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TO, S-, P-, d- AJEKTPOHHBIE OpPOUTATU aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCIICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHUYECKHX  peakUHuid, pacTBOp, DJIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, AJICKTPOJIUTHYECKAs JUCCOLUAILNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKON peakiliy, XUMUIECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI DIICKTPOIUTUIECKON
nuccouunanuu, nepuoandeckuii 3akon J[. M. MenzaeneeBa, 3aKOH COXpaHEHHUsI MAacChbl BEHIECTB,
3aKOH COXPAHEHHUS U NPEBPALEHUS HHEPTUU NPU XUMHUYECKHUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEKAIlUe B OCHOBE TOHHMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, TOJYYCHUH W O€30MaCHOM HCITOJIb30BAaHWU BAKHEUIINX HEOPTAaHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOH JAEATEILHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEPHBIC MPU3HAKN TOHSATHH, YCTaHABIMBATH
UX B3aMMOCBA3b, HUCIIOJNb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHUCAHUU HEOPTaHMUYECKHUX
BEILECTB U UX IPEBPAILECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTABIICHUS
dbopMya BEMIECTB W ypaBHEHUH XHMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TtpuBHanbHbIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKMX BEIIECTB (yrapHblii ras,

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 604 ot 19.12.2024. UcnonHutens: ®okeeBa O.B. 0 AIEKTPOHHbINA
CrtpaHunua 15 u3 21. CTpanuua cosaara: 19.12.2024 14:47 =¥ TATAPCTAH



YIJIEKUCIIBIA a3, aMMUaK, Tali€Has HW3BECTh, HEraméHas HM3BECTh, NMUTHEBAS COJA, MHUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpPEENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
3JIEMEHTOB B COCIMHEHUSX Pa3IMYHOIO COCTAaBa, BUJ XMMHUUYECKOI CBSI3U (KOBaJICHTHAsI, HOHHAs,
METaJIJINYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAJIMYECKON PEIIETKM KOHKPETHOIO
BellecTBa (aToOMHasi, MOJICKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUN yCTAHABIMBATh IMPUHAJJICKHOCTh HEOPraHMUECKUX BEIIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUIDI, COJIH);

c(OPMUPOBAHHOCTh YMEHUH pacCKphIBaTh CMBICT mepuoandeckoro 3akonHa J[. U.
MenneneeBa U JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MenneneeBa, HCHOIb3YyS MOHITHUS «S-, P-, d-DIEKTPOHHBIE OpPOUTATNY, «IHEPIETUUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M MX
COoeIMHEeHUH 1o nepuoaam u rpynnam [lepuoandeckoil cucreMbl XuMuueckux nnementos /. M.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh (OMUCHIBATH) OOIINE XUMUYECKIE CBONCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, ITOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJYy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOILIBK) YPaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IuYHBIM
OpU3HaKaM (YUCITy W COCTaBy pEarupyromux BEIIeCTB, TEIUNIOBOMY 3G (eKTy peaxium,
U3MEHEHUIO CTETIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS pPEeaKLUUN pa3InYHbIX THUIIOB, IOJHBIE
U COKpallléHHbIE YpaBHEHUS pPEeaKkUUi MOHHOTO OOMEHa, YUWThIBasl YCJIOBHs, IIPU KOTOPBIX 3TH
peaKkIuu UAyT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOUINE KaueCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IIyTEM HOHBI,
MIPUCYTCTBYIOIKE B BOJHBIX PACTBOpPaX HEOPTAHUUECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTrO0 PaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh XUMUUECKHE MPOLIECCHI, JIeKAIINE B OCHOBE
MPOMBIIIJIEHHOTO T[OJIY4€HHUS CEpPHOW KHUCIOTH, aMMHakKa, a Takxke CGHOPMUPOBAHHOCTD
npecTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOJieMax XMMUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JI0Nisl BEILECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peaKIMAX, Macchl BEeLIecTBa UM 00bEMA Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MIIN
00BEMY OJTHOTO M3 YYAaCTBYIOLIUX B PEAKLUU BELIECTB, TEIIOBOro 3¢ (eKTa peakliui Ha OCHOBE
3aKOHOB COXPaHEHUSI MaCcChl BELIECTB, [IPEBPALLEHUS U COXPAHEHUS] DHEPIUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHUS XUMHUYECKON MOCYA0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)XKe MpaBHiia OOpPAIIEHNUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmoxeHue TNeEpoOKcHIa BOAOpOAa B MPHUCYTCTBHHM KaTalu3aTopa, OMNpPEIEICHHE Cpeibl
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pPacTBOPOB BEIIECTB C IMOMOIILI0 YHUBEPCAIILHOTO MHAMKATOPA, BIUSHUE PA3IUYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklMd HOHHOrO OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3amau o temMaM «Mertamnel» U «Hemeramibl») B COOTBETCTBHHM C NpPaBUJIAMU TEXHUKHU
0€3011aCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYOBAHUEM, MIPE/ICTABIISATH
pe3yNbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3alucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyITHPOBATH BBIBOJBI HA OCHOBE 3THX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMYyI0 U3 pa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOM KOMMYHUKaUK, IHTEpHET U APYTHUX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBWiIa JKOJIOTUYECKH IIEJIECO00pPa3ZHOT0
MOBEJICHUS B OBITY W TPYIOBOW [EATEIBHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBBS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHUCTBHS HA JKUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBUIEHUS U MPEAOTBPALIECHUS UX BPEIHOIO BO3/ICHCTBUS HA OPTraHU3M YEIOBEKA;

JUIsl O0y4aroIUXCsd C OIPAHMYCHHBIMU BO3MOXHOCTSIMH 370POBBS: YMEHUE MPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHHIA;

JUTSL CJICTIBIX U CIIA0OBUISIINX 00yJarOIIUXCsl: YMEHUE HCIIONIb30BaTh PENbePHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nyist 3anucu Xxumudeckux GopMyiL.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
No HaumenoBan KoJuunvecTBo 4acoB JJIeKTPOHHBbIE
B He pa3jaesioB U (uudpoBbie)
n/ TeM Bcer KOHTpﬁO.]ILH HpaK;I/I‘IGCK 06pA30BATETBHBIE
1| IporpamMmb 0 ble padoThl ue padoThbl pecypesI
Pa3znea 1. TeopeTuyeckne OCHOBbI OPraHUYEeCKOM XMMUM
[Ipenmer
OpraHUu4eCcKOu
XUMHUH.
Teopus bubnmoreka [JOK
1.1 CTpOCHUS 3 https://m.edsoo.ru/7f418
OpPraHUYECKUX 37¢
COCTUHEHUN
A. M.
bytneposa
Wroro no pazneny 3
Pa3znea 2. YrieBoaopoasbl
[IpenenbHble bubmmorexa [IOK
2.1 yTIEBOIOPOIbI 2 https://m.edsoo.ru/7f418
— aJIKaHBI 37c¢
HenpenenbHbl
© bubnunoreka [JOK
2. | YICBOOPOIAT 6 1 https://m.edsoo.ru/7f418
: aJIKEHBI
’ 37¢c
QJTKaTUEHBI,
QJIKUHBI
Apomarndeck bub6nuorexa [IOK
2.3 ue 2 https://m.edsoo.ru/7f418
YTJIEBOJAOPOBI 37¢c
IIpupoausie
HCTOYHHUKHU bu6mmoreka [IOK
2.4 YII€BOJ0OPOAO 3 1 https://m.edsoo.ru/7f418
B U UX 37c¢
nepepadoTka
Hroro no paszneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeJuHeHUust
Crinprs! bu6mmorexa [JOK
3.1 ' 3 https://m.edsoo.ru/7f418
deHon
37c
Anbaerupl.
KapOonoBsie bubmuorexa [IOK
3.2 KHUCJIOTHI. 7 1 https://m.edsoo.ru/7f418
CroxHEBIE 37c¢
3¢upbl
bu6mmoreka [IOK
33 YrineBoabl 3 1 https://m.edsoo.ru/7f418
37¢
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Hroro no paszneny ‘ 13 ‘

Pasznen 4. A3oTconepxkaiye opraHuyecKkue coeIuHeHus

AMUHBIL. bu6mmoreka [JOK
4.1 AMUHOKHUCIOT 3 https://m.edsoo.ru/7f418
BI. benkn 37¢c
Hroro no pazneny 3
Pa3znesa 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS
[TnacTmaccel. bubnmoreka [JOK
5.1 Kayuykwu. 2 https://m.edsoo.ru/7f418
Bosaokna 37¢
Hroro no pazneny 2
OBIIEE
KOJIMYECTBO
YACOB IIO 34 2 2
I[TPOI'PAMME
[okyMeHT co3aaH B anekTpoHHow copme. Ne 604 ot 19.12.2024. UcnonHutens: ®okeesa O.B. B I/NEKTPOHHbBIA
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11 KUIIACC

Ne HaumenoBan KoaunuyecTBo 4yacos JJIeKTPOHHBbIE
, | We pa3ieiioB U (uudpoBbie)
2/ Tem Bcer KOHTpﬁOJILH Hpakgnqeck 06pA30BATEIBHBIE
nporpamMmb: 0 ble padoThI ue padoThl pecypesI
Pa3znea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue
aTOMOB.
[Iepuonnuecku
?[:;EZI;;%CM bu6mmoreka [JOK
1.1 3 https://m.edsoo.ru/7f41a6
s CHCTEMa 36
XUMHYECKHUX =
3JIEMEHTOB [I.
.
MenneneeBa
Crpoenne bubmuoreka [JOK
1.2 BerecTsa. 4 https://m.edsoo.ru/7f41a6
MHoroob6pasue 36
BEIIIECTB =
X UMIECKe bubmuoreka [JOK
1.3 6 1 1 https://m.edsoo.ru/7f41a6
peakiuu 36
Wtoro no pazneny 13
Pasnen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 Mertamibt 6 1 https://m.edsoo.ru/7f41a6
36
bu6mmoreka [JOK
2.2 Hemeramnsr 9 1 1 https://m.edsoo.ru/7f41a6
36
CBs3b
HEOpraHUYecK bubnnorexa [JOK
2.3 X U 2 https://m.edsoo.ru/7f41a6
OpraHNYECKHUX 36
BEIIIECTB
Hroro no paszneny 17
Pa3gen 3. XuMus 4 :XKU3Hb
XS i bu6mmorexa [IOK
3.1 4 https://m.edsoo.ru/7f41a6
JKU3Hb
36
Hroro no pazneny 4
OBIIEE
KOJIMYECTBO
YACOBIIO 34 2 3
I[TPOI'PAMME
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Jluct cornacoBaHus k gokymeHTy Ne 604 ot 19.12.2024
WHnunaTop cornacoBaHus: dokeesa O.B. [qupektop
CornacoBaHue nHnuyumnposaHo: 19.12.2024 14:48

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 ®okeesa O.B. 19.12.2024 - 14:48

[lokymeHT co3aaH B anekTpoHHon chopme. Ne 604 ot 19.12.2024. UcnonHuTens: ®okeesa O.B. N IIEKTPOHHbIA
CtpaHuua 21 u3 21. CtpaHuua cosgada: 19.12.2024 14:49 =¥ TATAPCTAH



