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HHOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1o XuUMHM Ha YypOBHE CcpeaHero oodumiero obOpazoBanHusi paszpaboTaHa Ha
ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 oOpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUN K pe3ylibTaTaM OCBOCHHsI (efepanibHON 00pa30BaTeIbHONW MPOrpamMMbl
cpennero oduero oopazoanus (OOII COO), npencrapieHHbx B DefiepaibHOM rocyAapCTBEHHOM
oOpazoBarensHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpenonaBaHus y4eOHOro IpeaMera
«XuMuss» B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoit Deaeparuu, peaan3yoMX OCHOBHBIE
oOpa3oBaTenbHbIe MPOTrPaMMbl, U OCHOBHBIX MOJOXeHUI «CTpaTeruu pa3BUTHUS BOCIHUTAHUS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 roga» (Pacnopsxenue IlpaBurenscrsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX00B K pa3pabOTKe MpOrpamMMbl M0 XUMHH, K ONPEIEICHUI0 00Iei cTpaTerun
00y4eHUsI, BOCIIUTAHUS U PA3BUTHS OOYUYAIOIIUXCS CPEACTBAMU Y4eOHOTO mpeaMeTa «XuMus Uis
10-11 xmaccoB Ha 0a30BOM ypOBHE COCTaBWJIM KOHIenTyaidbHble monoxkenus ®I'OC COO o
B3aUMOOOYCIIOBIICHHOCTH LIEJIEH, COAEpKaHMs, Pe3yIbTaTOB OOy4eHHS U TpeOOBAaHHW K YPOBHIO
IMOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe — oOpa3oBaHHME,  TOJIY4aeMO€  BBIIYCKHHKaMu  00mieoOpa3oBaTebHOM
OpraHu3ally, SBISETCS HEOThEMJIEMON YacThi0 UX 00pazoBaHHOCTU. OHO CIYKUT 3aBEPILAIOIIUM
ATAriOM pealiu3alliy Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUCBBIX IICHHOCTEH, MPUCYIITHX
LEJTOCTHOM CHCTEME XUMHYECKOro O00pa3oBaHHsA. DTH IIEHHOCTH KacaloTCs IO3HaHWSA 3aKOHOB
npupobl, OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPHI YEIOBEKa, a TAK)KE IKOJIOTHUECKU
000CHOBAaHHOTO OTHOIICHHSI K CBOEMY 3[I0POBBIO M MPUPOIHON cpefe. Peannsyercs xummudeckoe
oOpa3oBaHue OOYYAIOIIUXCS HA YPOBHE CpeaHEro oodmiero oOpa3oBaHUS CPEACTBAMU y4eOHOTO
npenMeTra «XUMHS», COAepKaHUe U MOCTPOSHHE KOTOPOTO ONpeAeNieHbl B IPOrpaMMe 0 XUMHUU C
y‘léTOM CHCHI/I(l)I/IKI/I HAayKH XHMUH, €€ 3HauCHHUS B IMO3HAHUH mpupoJel U B MaTepHaﬂbHOfI JKU3HU
o0miecTBa, a Takke ¢ y4éToM OOIIMX IeJell M MPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeHero ol1iero oopazoanusi B Poccuiickoii deneparuu.

XuMHUsl Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUrpaeT ocoOyl poOjb B COBPEMEHHOMN
LIMBUJIM3AlMU, B CO3JaHUM HOBOW 0a3pl MaTepuaabHOW KyibTypbl. OHa BHOCHUT CBOM BKJaja B
(dbopMHUpOBaHKE PAIMOHATILHOI'O HAYYHOI'O MBIIIUIEHUS, B CO3/1aHUE IIEIOCTHOTO MpeICTaBIeHUs 00
OKpY’KaIoIlleM MHUpPE KaK O €IMHCTBE MPUPOJbI U UYeJIOBeKa, KOTopoe (GopMHpyeTcs B XMMHUU Ha
OCHOBE€ IIOHMMAaHMs BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIETO MUPa, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOEHHEM BEILLECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTAMU IPUMEHEHUSI.

TecHo B3auMOJEICTBYS C IPYrUMHU €CTECTBEHHBIMU HayKaMH, XMMHUsS CTaja HEOThEMJIEMOM
YacThI0 MUPOBOM KYJIbTYpPbI, HEOOXOJMMBIM YCIOBHUEM YCHEIIHOTO TPYAA U KU3HU KaXI0TO YJieHa
obmiectBa. CoBpeMeHHasi XMMHUSI KaK HayKa CO3HWJareibHasl, Kak HayKa BBICOKHMX TEXHOJOTHMH
HanpaBjIeHa Ha pelleHue rI100aJbHBIX MPO0JIeM YCTOWYMBOTO PA3BUTHS YeJIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUILEBOM, IKOIOrHYeCcKOil 0€30MaCHOCTH M OXPaHbI 310POBBS.

B cooTrBercTBHUM ¢ OOmMMMH TENSIMH W TPHHIIMIIAMU CPEIHET0 o0mero oOpa3oBaHHs
conepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI ypOBEHb M3yU€HUS) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO TOJITOTOBKY OOYYAIOMIMXCS, HEOOXOMAUMYIO WM ISt
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPHEHTHUPOB, YCHEIIHOTO BKIIOUYEHUS B JKHU3Hb COLHUYMA,
MPOJIOJKEHHST 00pa30BaHUS B PA3JIMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XUMUEH.

CocraBnsgomumMu npeaMeTa « XUMUsS» SBISAIOTCA 0a30Bble Kypehl — «Opranuyeckas XUMHUS
n «O01mas u HeopraHu4eckass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI HAYKH: CHCTEMa 3HAHWH MO0 HEOPTaHWYECKON XMMHHU (C BKIIOYCHHEM 3HAHWH W3
oOmelt XuMUM) U opraHndeckord xumuu. opmMupoBaHue TaHHOW CUCTEMBI 3HAHWUN TIPH U3yUEHUU
mpenMera o0ecreunBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOT000paswisi BEIIECTB Ha OCHOBE
OOIINX TIOHSTH, 3aKOHOB ¥ TEOPUN XHUMUH.



CrpykTypa conepkaHust KypcoB — «OpraHuyeckass xumus» U «OOmas 1 HeopraHudeckas
XUMUsD» cHOpMUpOBaHA B MPOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO MOJIXO0Aa K HM3YYECHHUIO
yuyebHOro Mmarepuaga M OOYCJIOBIE€HAa HCTOPUYECKHM OOOCHOBAHHBIM pAa3BUTHEM 3HAaHUN Ha
ONPEACIEHHBIX TEOPETHUUECKUX YpOBHAX. Tak, B Kypce OpPraHMYECKOW XHWMHHU BEIIECTBA
paccMaTpuBalOTCA Ha YPOBHE KIIACCUYECKOM TEOPUM CTPOEHUS OPraHMYEeCKUMX COCIUHEHHH, a
TAaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHMX M JIIEKTPOHHBIX IPEACTaBICHUN O CTPOCHUU BELICCTB.
Ceenenus 00 u3yyaeMbIX B Kypce BELIECTBAaX JAlOTCA B Pa3BUTUM — OT YIJVIEBOJOPOJOB M0
CIIO)KHBIX OMOJIOTMYECKHM AaKTUBHBIX COEAMHEHUH. B Kypce opraHMueckoil XUMHH IOJIy4aroT
pa3BuTHE C(OPMUPOBAHHBIE Ha YPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs IE€PBOHAYAIbHbBIC
MPEJCTABICHUS O XUMHYECKOW CBS3H, KJIACCH(HUKAIMOHHBIX NMPHU3HAKAX BEIIECTB, 3aBUCHUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XMMHUYECKON PEaKLIUH.

[lon HOBBIM yriIOM 3peHHs B mpeaMere «XuUMHUS» 0a30BOr0 YpOBHS paccMaTpUBAETCS
W3YYCHHBI Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUA TEOPETUUYECKHI MaTepuan H
(baKTOJIOI‘I/ILIeCKI/Ie CBCACHHA O BCIICCTBAX H XUMHYECKOH pPCaKkuru. TaK, B 4YaCTHOCTHU, B KYypCC
«O0masi ¥ HeopraHuyeckas XHUMHUS» OOYUYaIOIIUMCS MPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHHUE MEPUOANUECKOr0 3aKOHa C OOLIETEOPETUUECKUX U METOJ0JOTHYECKUX TO3ULIMM, ITy0xKe
MOHATh UCTOPUYECKOE U3MEHEHHE (DYHKIUI 3TOr0 3aKOHA — OT 0000UIaroNIel 10 OOBSICHSIOMIEH U
MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMN O BaXHEMIIMX BEIIECTBAaX, MX COCTaBE, CTPOCHUHU, CBOMCTBAX W
MIPUMEHEHUHU, a TAKKE O XMMUYECKUX PEAKIUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTAX MPOTEKAHMS
nomnonHsercs B Kypcax 10 w11 KjaccoB  2JIEeMEHTaMH  COJEpXKAHUS, HMEIOIIMMHI
KYIbTYPOJOTHYECKHM U TPHUKIAJHOM XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO
B3aUMOCBSI3M XHMHUHM C JIPYTUMHU HayKaMH, PACKphIBAlOT €€ poJib B TO3HABATEIbHOU U
MPAKTUYECKOW JESITeTbHOCTH YEIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K MPOIECCY
TBOpYECTBA B OOJACTH TEOPUU W MPAKTUYECKUX MPHIOKEHUN XHWMHH, TMOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpOOJeMaxX, CBS3aHHBIX C XHUMHEH,
KPUTUYECKH OCMBICIMBATh MH(MOPMAIIMI0O U TIPUMEHATH €€ IS TOIMOJHEHHUS 3HAHUM, PEIICHHS
MHTEJUIEKTYAJIbHBIX M SKCIEPUMEHTAIbHBIX MCCIEIOBATENbCKUX 3ajad. B 1emom coaepkaHue
y4eOHOro npeamera «XUMUs» JTaHHOTO YPOBHS M3Y4YEHHUS OPUEHTHUPOBAHO Ha (OPMHUpPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMaHUs (puimocohckux uaeH, TakuX Kak:
MaTepuaibHOE €JUHCTBO HEOPTaHMYECKOTO M OPraHUYeCcKOro Mupa, 00YCIOBICHHOCTh CBOWCTB
BEILIECTB UX COCTAaBOM U CTPOEHHUEM, I03HABAEMOCTh MPUPOJHBIX SBJICHUNA MYyTEM HKCIIEPUMEHTA U
pelieHusT TMPOTHBOPEUUH MEXKIYy HOBBIMH (aKTaMH U TEOPETUUYECKUMHU MPEATNOCHUIKAMH,
OCO3HAaHHE POJIM XMUMHUU B PEHICHHH HKOJIOTMYECKUX MpoOJieM, a Takke MpodieM cOepekeHus
SHEPreTUYECKUX PECYPCOB, CHIPbS, CO3aHUS HOBBIX TEXHOJIOTUN U MaTEPUAIIOB.

B nnane pemnienus 3a1ay BOCIMTAHUSA, Pa3BUTUS U COLUAIM3AIMN O0yUYalOIIUXCsl IPUHSATHIE
IIPOrpaMMOil IO XMMHMHM THOIXOAbl K OIPEIAECICHUIO COJEPKAaHUS M TIOCTPOEHUS IpeAMETa
IpelycMaTpuBaloT (OPMUPOBAHUE YHHUBEpPCAJIbHBIX YUeOHBIX JEMCTBHM, HMMEIOIUX 0a30Boe
3Ha4YeHHUE JJIS Pa3NIUYHBIX BUIOB JACATEIBHOCTU: PELIeHHs MPpo0OJieM, OMCKa, aHaJIn3a U 00paboTKH
nH(popMaluy, HEOOXOAWMBIX AJii MPUOOPETEHMsI OMbITAa NMPAKTUYECKOW U HCCIeI0BaTEIbCKON
JESATEIbHOCTH, 3aHUMAIOILIEN Ba)KHOE MECTO B [IO3HAHUU XUMHUH.

B nmpakTtuke npenojiaBaHusi XMUMHH KaK HAa yPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, TaK U Ha
YPOBHE CpeIHEro oOImero oOpa3oBaHMs, MPU OMPEICICHUU COACPKATETHHOW XapaKTEePUCTUKU
ejied M3y4eHHs TMpeaMeTa HaIlpaBJICHHWEM TEPBOCTENEHHOW 3HAYUMOCTH  TPAJUIIMOHHO
npu3HaéTcst  (GOPMUPOBAHHE OCHOB XHMHYECKOH HAyKM Kak o0JacTh COBPEMEHHOIO
€CTECTBO3HAHMS, TPAKTHUYECKON AEATEIbHOCTH YEJIOBEKA M KaK OJHOTO U3 KOMIOHEHTOB MHPOBOM
KyJabTypbl. C METOAUWYECKOM TOYKH 3pPEHUS] TaKOW MOAXOA K ONpPENETCHUI0 LeNed H3y4YeHUs
MpeMETa SIBJSETCS BIIOJIHE OMPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3PCHHUS TJIABHBIMH IIEISIMH H3Y4CHHs MpeaMera «XUMHsI» Ha
6azoBoM ypoBHe (10 —11 k1) ABISAIOTCS:



(hopMHUpOBaHHE CHCTEMBl XUMHYECKHX 3HAHUNW KaK Ba)KHEHIIEH COCTaBIAIONICH €CTeCTBEHHO-
HAy4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKaT KIIOYEBBIC MOHATHSA, (yHIaMEHTAIbHBIC
3aKOHBI U TEOPUU XUMHUH, OCBOCHUE SI3bIKa HAYKH, YCBOGHUE U MOHMUMAHUE CYUTHOCTU JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMJICHHE C HWCTOpUEH UX pa3BUTUA U
CTaHOBJICHUS;

dbopMUpOBaHHE ¥ PA3BUTUE TMPEACTABICHUA O HAYYHBIX METOJaX IO3HAHHUS BEUIECTB U
XUMHUYECKHUX PEaKIMi, HeOOXOIUMBIX Uil MPUOOPETEHUs YMEHHH OPHEHTHUPOBATHCS B MHpE
BCIICCTB U XUMHUYCCKUX ﬂBHeHHﬁ, HMCIOIIUX MECTO B IIPUPOIC, B HpaKTI/I‘IeCKOﬁ u HOBCGI[HCBHOﬁ
KHU3HU;

Pa3sBUTHC yMeHI/Iﬁ U croco0oB ACATCIIbHOCTH, CBA3aHHBIX C H3,6JHOI[€HI/I€M H OOBsICHEHUEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM MpaBUil 0€30I1acCHOr0 OOpaIeHHsl ¢ BEIIECTBAMH.

Hapsiny ¢ stumMm, conmepkarenbHas XapaKTepUCTHKA LeJed M 3a1ady M3ydeHHUs MpeaMmera B
IporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMHU B
cUCTeMe cpemHero odmiero oopazoBanus. CerofHs B MPENOJaBaHUA XUMUU B OOJBINCH CTEIICHU
oTIaETCsl MPEANOYTEHHUE MTPAKTUIECKOW KOMIIOHEHTE COJIep:KaHusl 00y4eHUs, OpUEHTUPOBAHHON Ha
MOATOTOBKY BBIITYCKHHUKA 00II€00pa30BaTEIbHON OpraHu3alliy, BIaJACIOIIEro He HaOOpOM 3HAHMUIA,
a (pyHKIMOHAIBHON T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSMU AaKTUBHOTO MOJIyYeHUs
3HAHUU U IMPUMCHCHUA UX B peanLHoﬁ JKU3HHU OJ1d PCIICHHUA MMPAKTUYCCKUX 3aaad.

B cBsi3u ¢ 3TUM Npu U3ydEeHUU TpEeIMeTa «XUMHUS» TOMUHUPYIOIIEEe 3HAUYCHUE PUOOPETAIOT
TAaKWeE LN U 3aJ1a4U, KaK:

ajanTanys oOydyarolMXCsl K YCIOBUSAM JMHAMUYHO pa3BUBAIOLIETOCs MUpA, GOPMHPOBAHUE
WHTEIUIEKTYaJJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K €amMo0Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOATEIIBHOMY IPUHATHUIO TPAMOTHBIX PELIEHUH B KOHKPETHBIX >KU3HEHHBIX CUTYyalMsX,
CBSA3aHHBIX C BEIIECTBAMM U X IIPUMEHEHUEM;

(dhopmMupoBaHHE Y 00YUAIONMINXCS KIFOYEBBIX HABBIKOB (KIFOUYEBBIX KOMITETEHIIU ), HMEIOITUX
YHUBEpPCAIbHOE 3HAYCHHE [JISi PA3IMYHBIX BHUJOB JACATEIHHOCTH: PEIICHHUS MpOoOJIeM, TMOHUCKA,
aHanm3a u o0paboTKH MHOpPMAIUU, HEOOXOAMMBIX NJsl MPUOOPETEHUs OMbITa AESITeIbHOCTH,
KOTOpas 3aHMMaeT BaXHOE MECTO B NO3HAHUM XHUMHHM, a TaKXe ISl OIEHKU C MO3UIUN
HKOJIOTHUECKON O€30MacHOCTH XapakTepa BIHSHHS BEIIECTB M XHMHUUYECKUX MPOIECCOB Ha
OpraHW3M Y€JI0BEKA U MIPUPOJHYIO CPENY;

Pa3BUTHUEC TIO3HABATCJIBHBIX HWHTCPCCOB, MHTCIIJICKTYAJIbHBIX M TBOPYCCKUX crnocoOHoOCTEH
00yYaroIuXcs: CIIOCOOHOCTH CaMOCTOSITEIbHO TpPUOOpPEeTaTh HOBBIC 3HAHHS 10 XUMHUH B
COOTBETCTBUH C KXU3HCHHBIMU HOTpe6HOCT5IMI/I, HCIIOJIB30BaTh COBPCMCHHBIC I/IHCbOpMa]_[I/IOHHBIe
TEXHOJIOTHH JIJIsl TIOUCKA M aHaiHu3a y4eOHOW M HAyYHO-TOMYJISPHOW MH(POPMAIIMA XUMHUECKOTO
COZICPIKAHHUS;

(dhopMHUpOBaHKE W PA3BUTHE y OOYYAIOMIUXCS ACCOIMATUBHOTO MU JIOTUYECKOTO MBIIIICHHUS,
Ha0II0IaTEIPHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIe OCOOCHHO HEOOXOIUMBI, B YACTHOCTH,
MpY IJTAHUPOBAHUU Y MTPOBEICHUN XUMUYECKOT0 IKCIIEPUMEHTA;

BOCITUTAHHUE y OOydYaromuXxcs yOexAEHHOCTH B TYMAaHUCTHYECKON HAINPaBIEHHOCTH XHUMUH,
e€ BaXHOM poluM B peUIeHHHM TIJIOOANbHBIX MPOOJEeM palMOHAIBLHOTO MPUPOIONOIb30BAHMS,
MIOTIONTHEHHSI DHEPTeTHUUECKUX PECYPCOB M COXPAHEHHsI MPHUPOJHOTO PABHOBECHS, OCO3HAHUS
HEOOXOJUMOCTH OEpPEKHOTO OTHOIIEHHUS K MPHUPOJIEC U CBOEMY 3JI0POBBIO, a TAK)KE MPUOOPETCHHS
OIIbITa HWCIOJIb30BAHHA MOJTYYCHHBIX 3HAHUU AJId IPUHATUA TPaMOTHBIX peIHeHHﬁ B CUTyaludXx,
CBSI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMH.

B yuebHOM miaHe cpemHero oOmiero o0pa3oBaHUs MPEAMET «XHUMHUS» 0a30BOTO YPOBHS
BXOAUT B COCTAB HpeI[MeTHOfI O6HaCTI/I ((ECTGCTBGHHO-H&Y‘IHBIG NpeaAMCETBD).



OO1mee 4YMCIO YacoB, OTBEAEHHBIX IS M3yYCHHUS XHWMHUHU, Ha 0a30BOM YpPOBHE CpPEIHETO
obmiero obpa3oBanusi, cocraBiseT 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Henenmo), B 11 kmacce
— 34 yaca (1 4ac B Hezemo).

COJEPXAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA
TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMUHH

IIpeamer  opraHM4Yeckod XHMMHMM: €€  BO3HUKHOBEHHE, pa3BUTHE U  3HA4YCHUE
B IIOJIYyYEHHUU HOBBIX BEIIECTB U MaTepuajoB. Teopus CTPOEHUS OPraHMYECKUX COEAMHEHHH A.
M. bBytnepoBa, €€ ocHOBHble MoJyokeHHUs. CTpyKTypHble (DOPMYJIBI OpPraHUYECKHX BEILECTB.
I'omonorus, n3omepus. XuMu4ecKasi CBA3b B OPraHUYECKUX COCAMHEHUAX — OJUHAPHBIC U KPATHBIE
CBSI3H.

[IpencraBnenue o KiaccUpUKaMKM OPraHUYECKUX BellecTB. HoMeHKIaTypa OopraHMYecKux
COEMHEHMH (cucTeMaTHyecKas) U TpUBHAJIbHbIE HAa3BaHUS BaXHEUIIUX IMPEACTABUTENEH KI1acCoOB
OpPraHUYECKUX BELIECTB.

OKcIIepMMEHTAJbHBIC METOJIBI M3YYECHHS BEIISCTB M HMX IIPEBpAlICHMI: O3HAKOMJIEHHE C
o6pa3uaMH OpTraHHU4YCCKUX BCHICCTB U MaTCpHalaMU HAa HUX OCHOBC, MOACIHUPOBAHUC MOJICKYII
OpraHn4€CKux BCUICCTB, Ha6JIIOI[€HI/I€ 1 OIMUCAHUC ACMOHCTPAIMOHHBIX OIBITOB IO HNPCBPALICHUTIO
OpraHNYCCKUX BCUICCTB IIPU HAIrp€BaHNU (HJ'IaBJ'IeHI/IC, O6YFJ'H/IB8.HI/IC u ropeHHe).

Yriaesoaopoasl

AJNKaHBL: COCTaB W CTPOEHHUE, TOMOJIOTMYECKMH psax. Meran W 3TaH — mpocTedIne
MIPE/ICTaBUTENN AJNKAHOB: (PU3MYECKHE U XUMUYECKHE CBOMCTBA (PEaKIMU 3aMEIEHUsI U TOPEHMUS),
HaxO0KJIEHHE B IIPUPOJIE, IIOJIyYCHUE U IPUMEHEHHUE.

ANKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUIICH U MMPOIMUJICH — HpOCTeI\/'IH_II/Ie
MNpEACTAaBUTCIIM aAJIKCHOB! (I)I/I3I/ILICCKI/IG U XUMHYECKHE CBOMCTBa (peaKI_II/II/I TUAPHUPOBAHUA,
raJIOrCHUpPOBAHUA, TUAPATAlIUU, OKUCIICHUA U HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U TPUMCHCHUC.

Ankaguensl: OyraameH-1,3 w MertmnOyraaueH-1,3: cTpoeHHe, BaKHEWININE XHMHUYCCKHC
CBOIcTBa (peakius moiauMepusanuu). [lonydeHne CHHTETHUECKOTO KayuyKa U Pe3UHEI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOSHMS, TOMOJIOTUYECKUN psijl. ALCTHIICH — MPOCTEHIINI
MIpe/ICTaBUTENb AJKUHOB: COCTaB, CTpOEHHE, (PU3MYECKHMEe M XUMHYECKHE CBOWCTBA (peakiuu
THJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIMHU, TOPEHNUS ), TOJTyYeHUE U IPUMEHEHHE.

ApeHLI. benzon: COCTaB, CTpPOCHUC, (bI/ISI/ILIeCKI/IC U XHUMHUYECKHE CBOMCTBa (peaKLII/II/I
TaJIOTCHUPOBAHUA H HI/ITpOBaHI/I}I), MOJIydeHUC U TIPHUMCHCHUC. TOJZyO]Z.' cocmae, cmpoeHue,
d)u3uqecm{e U XUMUYecKue ceolucmed (peakuuu 2AN0CEHUPO6AHUA U Humpoeauuﬂ), nojiyyeHue u
NpUMEHEHUeE. TokcHYHOCTH ApCHOB. I'enernueckas CBA3b MCKIAY YrJIeBOAOpOAaMu,
IMpHUHaJJIC)KAIIUMU K pa3JIMYHBIM KJIaCCaM.

[TpuponHble MCTOYHUKH YriaeBoaoponoB. IlpuponmHslii ra3 M momyTHbIe He(TSHBIE Ta3bL
Hed1p n e€ npoucxoxaenue. CriocoOs! nepepaboTki HEPTH: MEPEroHKa, KPEKUHT (TEPMHUUYECKHH,
KaTaTuTH4eckuii), muponus. [IpoxykTel mepepaboTky HETH, UX TPUMEHEHUE B IIPOMBIIIIICHHOCTH
u B ObITy. KaMeHHBIH yronb U MpOIyKThI €ro IepepadoTKH.



OKCIEepUMEHTAIbHbIC METO/bl M3YYeHMs] BEIIECTB M MX HPEBpAlICHUH: O3HAKOMJIEHHE C
o0pa3laMu IUIacTMacC, KaydyyKoB M pe3uHbl, Kowiekiun «Heptb» u «YTosb», MomenupoBaHue
MOJIEKYJ ~ YIJE€BOAOPOAOB M  TaJOr€HONPOU3BOAHBIX, IPOBEJECHUE NPAKTUYECKONH pabOTHI:
HOJIy4YEHUE 3TUICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3aj1auu.

Bbruncnenus 1o ypaBHEHUIO XUMUYECKOW peakluu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEAKIMU IO H3BECTHBIM Macce, O00BbEMY, KOJIMYECTBY OJHOTO U3
HCXO/IHBIX BEILECTB UM IPOAYKTOB PEAKIIMH).

Kucnopoacoaep:kaimye opranndeckne coeIuHeHHs

[IpenenbHble OJHOATOMHBIE CHMUPTHL. MeTaHON W 3TaHON: CTpPOEHHE, (U3UYECKUE MU
XMMUYECKHE CBOWCTBA (peakiMM € aKTUBHBIMH METallJlaMM, TaJOr€HOBOJOPOJAMM, T'OPEHHE),
npuMeHeHue. BogopoaHbie cBA3M MEXy MOJIEKyJIaMu cupToB. JlelicTBUe MeTaHOa U 3TaHOJIa Ha
OpraHu3M 4YeJIOBeKa.

MHoroatoMHbI€ CIIUPTEHI. OTHIICHTIINKOIL U rIMOCPHUH: CTPOCHHUC, (bI/IBI/I‘leCKI/IC n
XHMHYCCKHE CBOMCTBA (BBaHMOHGﬁCTBHG CO IICIOYHBIMHU METAlNIaMH, KaYCCTBCHHAsA pCaKIrda Ha
MHOI'OATOMHBIC CHI/IpTBI). HeﬁCTBHC Ha OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/Ie rmocpruHa M
OTUIICHTJINKOJIA.

@deHoI: CTPOCHHE MOJICKYJIbI, (PU3UYECKHEe U XUMHUYECKUE CBOMCTBA. TOKCHYHOCTH (heHOIa.
[Ipumenenue peHona.

AJ'ILI[GFI/II[BI U KenioHbdl. q)OpMaJ'ILI[eFI/II[, anerajaplacruj: CTpOCHUC, (1)I/I3I/ILICCKI/IG 151
XUMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHUA HW BOCCTAHOBJICHHUA, Ka4CCTBCHHBIC peaKLII/II/I),
MMOJIYUYCHHEC U TIPUMCHCHUC.

OAHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHasi U YKCYCHasl KHUCJIOTHI:
CTpoeHHe, (PU3NYeCKHue U XMMHYECKHe CBOWCTBA (CBOICTBa, OOIIME IS Kilacca KHUCIOT, PEaKIus
stepuduKali), TMoaydeHue u npumeHeHue. CrTeapuHOBass W OJIGMHOBAs KHUCJIOTHI Kak
MPEJICTAaBUTENH BBICIIMX KapOOHOBBIX KHUCIOT. Mblia KaKk COJNIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MoOJoIIee JSHCTBHE.

Crnoxuble 3QUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIPOIM3 CIOXKHBIX I(PUPOB.
XKupsl. 'naponns xxupos. IIpumenenne xupos. buonorudeckas poiib KUpPOB.

VYraeBosl: cocTaB, KilacCH(pUKaIMs YriaeBoJoB (MOHO-, M- U MOJMcaxapujsl). ['moko3a —
NPOCTEHIINI MOHOCAaXapHJl: OCOOCHHOCTH CTPOCHHMSI MOJEKYNbl, (U3NYECKHMe M XHMHYECKHe
cBoiicTBa (B3aumozaeiicteue ¢ ruapokcuiom meau(ll), okucienne aMMuadHbIM pacTBOPOM OKCHJIA
cepedpa(l), BoccTaHOBiIEeHUE, OpOKEHHE TJIOKO3bl), HAXOXXICHHWE B TMPUPOJAE, IMPUMEHEHHE,
ounonornueckas poib. otocuHTe3. PPyKTO3a KAaK U30MEP TITFOKO3HI.

KanMaJ'I M [CJUII0JIO3a KaK IPUPOJHBIC IMOJIUMCPHI. CTpO@HI/Ie Kpaxmajia W OCJIIFOJI03BI.
du3znueckne ¥ XUMHUUECKHE CBOMCTBA Kpaxmajia (I‘I/I)lpOJ'II/IS, KauCCTBCHHAA pCaKknus € I/IO,[[OM).

OKcliepUMEHTAJIbHbIC METOJIbl W3YYEHHUS BEIIECTB M WX TPEBpAIICHUN: MPOBEACHUE,
HaOJI0/IeHNE U OMMCAHKUE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUYECTBEHHBIE PEaKLUU
OJIHOATOMHBIX CIUPTOB (OKHCIeHHE »dTaHona okcuaoM wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3ammoperictBue TiuiepuHa ¢ ruapokcuaom Mmeau(ll)), anpaernmoB (OKHUCIEHHE aMMHAYHBIM
pactBopom okcuga cepebpa(l) u runpokcugom menu(ll), B3ammopelcTBUE Kpaxmaia ¢ HOJOM),
MPOBEACHUE MPAKTUICCKON pabOThI: CBOWCTBA pACTBOPa YKCYCHOW KHCIIOTHI.




Pacuérhble 3a1aun.

Brrancnaenus no YpaBHCHUIO XHUMHYCCKOM pC€aKknuun (MaCCBI, O6’BéMa, KOJIM4YECTBA HCXOAHOI'O
BCIICCTBA HJIM IPOAYKTA PpCaKUIHWH 110 H3BCCTHBIM MACCC, OG'béMy, KOJMYCCTBY OJHOI0 u3
HUCXOJHBIX BEHIECCTB UJIU ITPOAYKTOB peaKHI/II/I).

A3OTCO,Z[€p)KaH_II/IC OpPraHn4€CKUEC COCAUHCHU.

AMMHOKHCIIOTHI KaK aM(OTEpHbIE OpraHUYecKHe coequHeHHs. DPU3NYeCKue U XUMHUYECKUE
CBOICTBa AaMHUHOKHCIOT (Ha TMpuUMepe INIMIMHA). bHONOrMYecKkoe 3HA4YeHHE aMHUHOKHCIIOT.
IlenTuael.

benku kak NpUpOIHBIE BBICOKOMOJEKYISIPHbIE COenMHEHMs. llepBuuHas, BTOpHUYHas u
TpeTUYHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOMCTBa O€IKOB: THAPOJU3, JI€HATypalus,
KayeCTBEHHbIE PeaKLMU Ha OEJIKH.

DKcOepuMEHTAILHBIE METOAbl M3VYEHMUs BEUIECTB W HX [PEBpAIlCHUI: HAOJIIOIEHUE U
OIMCaHNE IEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpaIis OCJIKOB IMPU HArPEBAHUU, IIBETHBIC PCAKIIUU
OEJIKOB.

BLICOKOMOJIEKyJIﬂpHLIe CoOeANHCHUHA

OCHOBHBIE TIOHATUS XHUMHH BBICOKOMOJICKYJIAPHBIX COG,Z[I/IHCHPlﬁi MOHOMCD, IIOJUMED,
CTPYKTYPHOC 3BCHO, CTCIICHb IMOJIMMEPHU3AlNHU, CPCAHAA MOJICKYJISIpHAA Macca. OCHOBHEBIE MCTOBI
CHHTC3a BBICOKOMOJICKYJISAPHBIX COGI[I/IHGHI/Iﬁ — NoJIMMEpHU3alus U NOJIUKOHACHCALUA.

3KCH€DI/IM6HT8J'IBHI)I€ METOJAbI M3YYCHHUA BCIICCTB W HX HDGBD&HIGHI/II\/III O3HAaKOMJICHHUE C
O6p83].IaMI/I MNPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

MeXnpeaMETHBIE CBA3H.

Peanuzanus MCKIIPECAMETHBIX CBsI3eM pu HU3YyUYCHUU OpFaHI/I‘ICCKOﬁ xumun B 10 Kjacce
OCYHICCTBIIAICTCA UYCPE3 HCIIOJIB30BAHHUEC KakK O6I_I_II/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaKk H
HOHﬂTHﬁ, ABJIAIOIUXCA CUCTEMHBIMUA JJI1 OTACJIIBHBIX MPEAMCTOB €CTECCTBECHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAy4YHbIC TTOHSATHUS: SBJICHUE, HAYYHBIN (paKT, TUIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTe3, Kiaccudukaius, MEepPUOIUYHOCTb, HAOIIOJIEHUE, H3MEpEHHE, HKCIEePHUMEHT,
MOJIETTUPOBAHHUE.

®dusuka: MaTepus, dHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKYJa, YSHEPTETUYECKHIl YPOBEHbD,
BEIIECTBO, TeN0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa, (PU3NUECKHEe BETUYUHBI U SAMHUIIBI X

U3MEPEHMUS.

buonorus: xnerka, opraHusMm, Ouocdepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOrMYECKH aKTUBHbIE BellecTBa (O€IKHU, YIIIeBObL, JKUPHI, (DEPMEHTHI).

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHonorusa: nuuieBble MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MHUTaHMs, MOIOIINE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHME Ipernaparbl, MaTepuajbl U3 UCKYCCTBEHHBIX U CHUHTETUYECKUX
BOJIOKOH.

11 KJIACC

OBIIASA 1 HEOPTAHUYECKASA XUMUSA



TeopeaneCKne OCHOBbI XHMHH

XUMHYeCKUH  37eMeHT. ATtoM. Smpo aroma, HW30TONBI. ODJEKTpOHHAs  000J0YKa.
DHepreTUYeckre ypOBHH, MOMYPOBHU. ATOMHBIE opOuTanu, s-, P-, d- anemeHTsl. OCOOCHHOCTH
pacnpesiesieHuss AJIEKTPOHOB MO OpOMTaIsiM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX IMEPUOJIOB.
DneKTpoHHass KOHPUTYpAIIHS AaTOMOB.

Ilepuonnueckun 3akoH U Ilepuogudeckas cucreMa XUMHUYECKHX 3JeMEHTOB  /[I.
W. MenneneeBa. CBs3p nepuoauuyeckoro 3akoHa U Ilepuoanueckodl cHCTEMbl XUMHYECKHX
sanementoB JI. M. MeHneneeBa ¢ COBpPEMEHHOW TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTHIX U CJIOKHBIX BEILECTB I10
rpymmaM U nepuojiaMm. 3HaueHHe MepuogNYECKOro 3aKOHa B pa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XHUMHYECKas CBS3b. BUABI XHUMHUYECKON CBs3M (KOBaJIeHTHAas
HETOJISIpHAs W TIOJIsApHAs, WMOHHAs, MeTajuinueckas). MexaHu3Mbl 00pa3oBaHUs KOBaJEHTHOM
XUMHUYECKON CBsi3u (OOMEHHBIM W JTIOHOPHO-aKLENTOpHBI). BomoponHas cBsizb. BaneHTHOCTH.
DneKTpooTpUulaTeaTbHOCTh. CTeneHb OKuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYJIIDHOTO M HEMOJIEKYJISIPHOIO CTPOEHHs. 3aKOH IIOCTOSIHCTBA COCTaBa
BelleCTBA. [UIBl KPUCTAUIMUECKUX pPEIIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsitTue o mucnepcHbIX cucteMax. VICTUHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBasi 1ois
BEILIECTBA B pacTBOpE.

Knaccudukanus HeopraHudeckux coenuHeHuil. HomeHkIaTypa HEOpraHMYeCKUX BEIIECTB.
['eneTnueckas CBsA3b HEOPTAHUYECKUX BELIECTB, IPUHAIICKAINX K PA3JIMYHBIM KJIaccaM.

Xumnueckass peakuus. Kiaccudukanuss XUMHUECKHMX peaklUid B HEOPraHWYecKoil W
OpPraHMYeCcKON XMMHHU. 3aKOH COXpPaHEHHUS MacChl BELIECTB, 3aKOH COXPAHEHMs M IpeBpallleHus
SHEPI'UU MPU XUMHUECKUX PEAKLIUSAX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT Pa3NUuHBIX (hakTopoB. OOpaTUMBble peaKIUH.
Xumnyeckoe paBHoBecHe. DakTopel, BIMSIOIIKAE HA COCTOSHUE XHUMUYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponutuyeckas aucconuanus. CuibHble U cialble ekTponuTbl. Cpela BOTHBIX
pacTBOpOB BEILECTB: KUCIas, HEUTpaJIbHAs, II€JI0YHas.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKknuu.

OKCIIEpUMEHTAJIBHBIE METO/Ibl M3YUYEHUs BEIIECTB W WX MPEBPALIEHUM: JAEMOHCTpaLus
tabmun «llepuonuueckas cucrtema xumuueckux osnemeHtoB JI. WM. MenneneeBay», u3yueHue
Moeen KPUCTAJUIMYECKUX pPELETOK, HalIto/1IeHue
U ONMCaHUE JIEMOHCTPALMOHHBIX U Ja0OpaTOPHBIX OMBITOB (pa3iioXKeHHE MEepOKCHIa BOJIOPOJA B
IPUCYTCTBUM  KaTalW3aTopa, OIpPENElICHHE Cpedbl  PacTBOPOB  BEIIECTB C  IOMOUIBIO
YHUBEPCAJIBHOTO HMHIUKATOPA, PEaKUUUd HOHHOTO OOMEHa), MpOBeIEHHE MPAKTUYECKOH pabOThI
«BnusHMe pa3nu4HbIX (AKTOPOB HA CKOPOCTh XMMHUYECKON peaKum».

Pacuérhble 3agaun.




Pacu€rbl Mo ypaBHEHHUSAM XMMHUYECKUX PEAKIMiIl, B TOM YHCII€ TEPMOXUMHUUYECKHE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TMOHSATHS «MACCOBAs JI0JI BEILIECTBAY.

Heopra}mqeclcaﬂ XUMUA

Hemerannel. [lonoxxenue HemerawioB B [lepuogudeckoli cucTeMe XMMHUYECKUX SJIEMEHTOB
. W. MenneneeBa M OCOOCHHOCTH CTPOCHHS aroMoB. Du3nyeckwe CBONHCTBA HEMETAIIOB.
AnoTponus HEMETAUIOB (Ha MpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMUYECKUE CBOMCTBAa BaKHEHIIMX HEMETa/NIOB (TaJloreHOB, cepbl, a3zota, (ocdopa,
yriaepoaa M KPEeMHUS) U UX COCIUHEHUH (OKCUIOB, KHCIOPOACOACPKAIMUX KUCIOT, BOJAOPOIHBIX
COCIMHCHH ).

HpI/IMeHeHI/Ie Ba)XXHEHIIINX HEMETAJJIOB U UX CO@,Z[I/IHCHI/Iﬁ.

Meramnsl. [lonoxxenne merawioB B [lepuogudeckoil cucreMe XMMHUYECKUX 3JI€MEHTOB /.
U. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI04eK aToMOB MeTayuioB. OOmue
¢usnveckne cBoicTBa MeTaioB. CIUTaBbl METAJIOB. DJIEKTPOXUMHUYECKHH Psii HANpsSOHKCHUN
METaJIJIOB.

XWMHYECKHE CBOWCTBA BAKHECHUIIMX METAUIOB (HATpHWH, Kalul, KalbI[Ul, MarHuu,
QTIOMUHUM, IUHK, XPOM, KEJI€30, MEJ/Ib) U UX COCTMHECHUM.

OO6mre ciocoObI oyYeHHst MeTaJUIOB. [IpiMeHeHe MEeTaJuIoB B OBITY M TEXHHUKE.

OKCIEePUMEHTAIBHBIC METOAbI M3YUCHHS BEIIECTB U MX IIPEBPAICHHN : HN3YUCHUC KOJUICKIHUU
«MeTamisl u CIIJIaBBI», 06p213HOB HEMCTAJIJIOB, PCHICHUEC SKCIICPUMCHTAJIBHBIX 3aj/1a4, Ha6J'IIOI[eHI/Ie
U OIIHMCaHHUC JCMOHCTPALIMOHHBIX U Ha60paTOpHHX OIIBITOB (BBaHMOHCﬁCTBHe THUAPOKCHU A
AJIIOMHHUA C paCTBOpaMU KUCIIOT U men0qe171, KauCCTBCHHBIC PCAKIIMN HA KATUOHBLI MCTaJ'[J'IOB).

PacuérHble 3a/1a4n.

Pacuérsl macchl BemiecTBa Uiy 00bEMa ra3zoB IO W3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
U 00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, Pacu€Thl Macchl (00BEMA, KOJTUYECTBA
BEIIECTBA) MPOYKTOB PEAKIINH, €CITU OJJHO U3 BELIECTB UMEET MIPUMECH.

XUMHUA U )KHU3HD

Ponp xuMuu B 00ecriedeHUH 3KOJOTMYECKOW, SHEPreTMYeCKOW M MHIIEBOW OE30MacHOCTH,
pa3BuTuu MeauuuHebl. [IoHATHE 0 HAYYHBIX METOAAX IMO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIH.

[IpencraBnenuss 06 0OMMX HAYYHBIX MPUHITUIIAX MPOMBIITUICHHOTO TOJYYCHHS BaKHEUIITHNX
BEIIECTB.

UYenoBek B MHpE BEIIECTB W MaTEpPHUANIOB: BAXKHEWIIWE CTPOUTEIBHBIE MaTepHalbl,
KOHCTPYKILMOHHBIE MAaTE€pUalbl, KpPAaCKU, CTEKIO, KEpaMHKa, MaTepHUalbl I DJIEKTPOHHUKH,
HaHOMaTepHalibl, OpraHM4eCcK1e U MUHEPAJIbHbIE yI0OpEHUSI.

XUMHSLT WU 30pOBbE YEJIOBEKAa: MpPaBWIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENaparos,
IpaBuJia 6e30macHoOro HCIIOJIb30BAHUS IIpenapaToB OBITOBOA XUMHH

B IOBCEIHEBHOM XU3HU.

MexnpeIMETHBIE CBSI3H.




Peanuzarust MeXIIpPEIMETHBIX CBSI3€H MPU U3YYCHUHU OOICH M HeoOpraHndeckor Xumuu B 11
KJIacCe OCYIIECTBISIETCSA Yepe3 MCMOIb30BaHUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK U
MOHATHM, SBISIOIUXCA CUCTEMHBIMU JJIs1 OT/ICIbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

O6H_II/I€ C€CTCCTBCHHO-HAYYHBIC ITOHATHA: Hay‘lHLIﬁ (baKT, TUII0TE34a, 3aKOH, TCOPHA, aHAIU3,
CHUHTC3, KHaCCI/I(i)I/IKaL[I/ISI, NEpUOANIHOCTD, Ha6JIIOI[eHI/Ie, OKCIICPUMCHT, MOJCIHNPOBAHUC,
HU3MEPCHUE, SABJICHUC.

dusmka: MaTepus, SHEPrHsi, Macca, aToM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, H30TOII,
PaIMOaKTUBHOCTh, MOJICKYJIa, YHEPreTUYECKUA YpPOBEHb, BEIIECTBO, TEJI0, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, PU3NICCKUE BEIIMYMHBI U €IUHUIBI UX U3MEPEHUS, CKOPOCTD.

buonorusi: kierka, OpraHum3M, OHKOCHCTeMa, Ouocdepa, MaKpo- H MHUKPOIIEMEHTHI,
BUTaMMHbI, 0OOMEH BELECTB B OpPraHU3ME.

Feorpaq)m[: MHHEPAJIbI, TOPHBIC TIOPOABI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.

Texuoorus: XuUMHUIeCKas MPOMBINIJICHHOCTh, MCTAJUIYPIHs, IMPOU3BOACTBO CTPOUTCIILHBIX
MaTCpHrajoB, CEIBCKOXO03SMCTBEHHOE IMPpOU3BOJACTBO, numeBas IMPOMBIIIJIICHHOCTD,
(bapMaueBTquCKas{ IMPOMBIIIJICHHOCTD, IIPOU3BOJACTBO KOCMETHUYCCKUX IIPLIIapaToB, IMIPOU3BOJACTBO
KOHCTPYKIHUOHHBIX MATCPUAIIOB, 3JICKTPOHHAA ITPOMBINIIICHHOCTh, HAHOTCXHOJIOTHH.

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMBI 10 XM HA FA30BOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yjabTaTaM OCBOCHMS OOyYarOUIMMHUCS
IporpaMM CpeAHEro oomero oOpa3oBaHUs (JIMYHOCTHBIM, METAlpeAMETHBIM U TNPEAMETHBIM).
Hayuno-meTonnueckoil 0cHOBOM /7151 pa3paOOTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS MTPOrpaMM
CpeAHero o011ero oopazoBaHusl ABISETCS CUCTEMHO-/ESITEIbHOCTHBIHN MOIXO/.

B cooTBeTrcTBMM C CHCTEMHO-IEATEIBHOCTHBIM TOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS TMpeaAMeTa «XHUMHUS» Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus BbIIEICHbI
CJIEIYIOLME COCTABIISIONINE:

OCO3HAHHUC OGy‘IaIOIJ_II/IMI/IC}I pOCCPIfICKOﬁ rpancnchxoﬁ HUACHTHUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATCIIBHOCTU U CAMOOIIPEACIICHUIO,

HaJIn4Yue MOTHBAIlUU K 06y11eHmo;

LIEJICHAPABICHHOE DPa3BUTHE BHYTPEHHHX YOEKICHHUH JIMYHOCTH Ha OCHOBE KIIFOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAIULIHNIA 6a30BOM HAyKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS B CBOCH JICATEIHLHOCTH
[IEHHOCTHO-CMBICIIOBEIMH ~ YCTAHOBKaMH, TMPUCYIIUMHU  IIEIOCTHOH CHCTEME€ XUMHYECKOTO
o0pa3zoBaHUs;

HaJIM4Yue MPaBOCO3HAHUS SKOJIOTMYECKON KYIbTYPbl U CIIOCOOHOCTH CTaBUTH LIETTH U CTPOUTH
KU3HEHHBIC TIAHBbI.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHsS» JOCTUTAIOTCS B €IMHCTBE y4eOHOM
U BOCIUTATEIbHON AESITENIbHOCTH B COOTBETCTBUM C T'YMAaHUCTHYECKUMHU, COLMOKYJIBTYPHBIMH,



IYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMU U HJEaJaMH POCCUICKOrO Tpa)IaHCKOro OOIEeCTBa,
INPUHATHIMA B OOINECTBE HOPMAaMU M TPABWIIAMHU IOBEIEHHS, CIIOCOOCTBYIOIIMMH IpOIECcaM
CaMOIIO3HaHUs, CAaMOPa3BUTHSI U HPABCTBEHHOT'O CTAHOBJIEHUS JIMYHOCTH O0yUarOIIHUXCSL.

JIMYHOCTHBIE pE3yJbTAThl OCBOCHMS IpeaMeTa «XUMHs» OTpaxaroT c(HOPMHUPOBAHHOCTH
OIIbITa M03HABATEIbHON M MPAKTUYECKON NEATEIBHOCTH 00YYarOIIMXCS M0 Peaau3aluy IPUHATHIX
B OOII€CTBE LIEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpaskaaHCKOro BOCIUTAHUS:

OCO3HAHMA OOYYAIOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MpPaB U OOS3aHHOCTEH, yBaKEHHUS K
3aKOHY U IIPaBOIOPSIKY;

OpeaACTaBJICHHUA O COHHAJIBHBIX HOPpMax HW IIPpaBWIaX MCKINYHOCTHBIX OTHOIIIGHUH B
KOJIJICKTHUBCEC,

TOTOBHOCTH K COBMECTHOM TBOp‘lCCKOﬁ ACATCIIbHOCTU IIpU CO3OaHUHU y‘IC6HBIX IIPOCKTOB,
pelicHUN y‘I€6HI)IX W MMO3HABATCJIbHBIX 3a/la4, BBIIIOJIHCHUH XUMHUYCCKUX SKCIICPUMCHTOB,

CIOCOOHOCTH MOHMMAaTh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTBI IPYTruX
IIPU aHAJIU3€ Pa3IMYHBIX BUJIOB YUEOHOI NesATeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUIO OTEYECTBEHHON XUMUU;

YBa)KEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUU M TTPAKTUUYECKOTO MPUMEHEHUS XUMHUH,
OCO3HAHUS TOTO, YTO JIOCTHKEHUS HAYKU €CTh Pe3yNbTaT JUIMTETbHBIX HAOMIOICHUH, KPOMOTIUBBIX

OKCIICPUMCHTAJIbHBIX ITOMCKOB, ITOCTOAHHOI'O TPpyda y‘IéHBIX " IPAaKTUKOB,

HHTEPECCAa U NTO3HABATCIIbHBIX MOTHBOB B ITOJIYUYCHUHN U MOCICAYIOMIEM aHAJIN3¢C HHq)OpMaHHH
0 ICPCAOBLIX JOCTUIKCHUAX COBpeMeHHOﬁ OTEYECTBCHHOH XUMHUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH  OIIGHMBATh  CHTYalldd, CBA3aHHbIE C XUMHUYECKHMH  SIBJICHHUSIMH,
W TPUHUMATh OCO3HAHHBIC PEIICHHs, OPHUEHTHPYSCh Ha MOPAJTbHO-HPAaBCTBEHHBIC HOPMBI H

LICHHOCTH;

TOTOBHOCTH OIICHUBATDH CBOE NMOBCACHUEC U TIOCTYIIKH CBOUX TOBapI/IIJ_[eﬁ C HOSI/II_II/Iﬁ
HPABCTBCHHBIX U IIPAaBOBBIX HOPM U OCO3HAHHEC HOCJ'IG)]CTBI/II\/'I OTUX IMOCTYIIKOB;

4) hopMHUpOBaHMS KYJIbTYPbI 3/10POBbI:

MOHUMAaHMS 1IEHHOCTEW 3/10poBOro M Oe3omacHoro oOpasza KU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOI'O OTHOILIIEHUS K CO6CTBGHHOMY CbI/ISI/I‘IeCKOMy U IICUXUYCCKOMY 310POBBIO;

coOJTr0IeHHsI TIpaBUiI OE30MaCHOTO OOPAIEHUs C BEIIECTBAMH B OBITY, TOBCEAHEBHOM KU3HHU
U B TPYAOBOM JEATEIBHOCTH;

MMOHUMAHUS [ICHHOCTH MPABUII HHIWBUYaTHhHOTO M KOJUIEKTUBHOTO 0€30MaCHOTO TIOBEICHUS
B CUTYAITUAX, YTPOXKAIOIIHUX 3I0POBBIO U YKU3HU JIIOJICH;



OCO3HaHMS MOCIEICTBUM W HENpHUITHA BPEIHBIX MPUBBIYEK (YHOTpPeOJEeHUs aJIKOrouis,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOT0 BOCTIMTAHUS:

KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEOBATENIbCKOM  JEATENbHOCTH,
OOIIECTBEHHO IOJIE3HOM, TBOPUECKOM U APYTHX BUAAX JIEATEIHHOCTH;

YCTAHOBKM Ha AaKTUBHOC Y4YaCTUC B PCHICHHU IIPAKTUYCCKHUX 3aJad COLIPIB,JIBHOIZ
HaITpaBJICHHOCTHU (B PaMKax CBOCTO KJjlacca, H_IKOJ'IBI);

HHTEPECA K IPAaKTHYECCKOMY U3YUCHUTIO HpO(i)GCCI/Iﬁ pa3siind4HOro poJa, B TOM 4YHCJIC HAa OCHOBE
MPUMCHCHUS TPCIAMETHBIX 3HAHHUH 110 XHUMHU,

YBAXKCHHUA K TPYAY, JIIOAAM Tpyada U pe3yJibTaTaM pr,[[OBOﬁ JACATCIIbHOCTH,

TOTOBHOCTHU K OCO3HAHHOMY BBI60py HHHHBHﬂyaHBHOﬁ TPaCKTOPHUH O6p830BaHI/I$I, 6yz[ym6171
HpO(i)GCCI/II/I H pcajm3anuunu COOCTBEHHBIX JKM3HCHHBIX IIJIAHOB C y‘-IéTOM JIMYHOCTHBIX HMHTCPECOB,
CIIOCOOHOCTEH K XUMHHU, HHTCPECOB U HOTpe6HOCTeI>'I O6H_[CCTBa;

6) 9K0JIOrHYECKOr0 BOCIIUTAHUS:

9KOJIOTUYECKH I1€JIECO00PA3HOTO OTHOIICHUSI K MPUPOAC, KaK MCTOYHUKY CYIIECTBOBAHUS
JKM3HM Ha 3eMIie;

MOHUMAaHUS TJI00ATBHOTO XapaKTepa HSKOJIOTHUYECKHX MPOOIeM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHUsA HeO6XOI[I/IMOCTI/I HCITIOJIB30BaHUA JIOCTI/I)KGHI/Iﬁ XUMHU U1 PCHICHHSA BOIIPOCOB
palluOHAJIBHOI'0 MPHUPOAOIIO0JIb30BaAHMA,

AKTHUBHOTO HENPUATHS JEHUCTBHUM, INPUHOCIIIMX BpEN OKPYKAIOIIEW HNPUPOJHON Cpene,
YMEHHUS IPOrHO3UPOBaTh HEOIArONPUITHBIE SKOJIOTWYECKHE IOCIEACTBUS TpeIpUHUMAeMbIX
JENUCTBAN U NPEAOTBPAILATh UX;

HaJIM4YWA Pa3BUTOrO ISKOJOTHMYCCKOr0 MBIIIJICHUA, 9KOJIOTHYECKOM KYJIbTYPEI, OIIbITA
ACATCIIBHOCTHU 9KOJIOTUYECKOM HAIpaBJICHHOCTH, YMCHHUA PYKOBOACTBOBATHCA MU B
HOSH&B&TGHBHOﬁ, KOMMyHHKaTHBHOfI n COHI/IaJIBHOﬁ IIPpaKTUKE, CIIOCOOHOCTH H YMCHHSA aKTHUBHO
IMPOTUBOCTOATH UACOJIOTUH XCMO(bO6I/II/I;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOILIECTBEHHOM MPAKTUKH;

MOHUMaHMs CHeU(PUKH XUMHM KaK HayKH, OCO3HaHUs €€ poid B (HOPMUPOBAHHUU
paIMOHAIBbHOTO HAYYHOI'O MBIIIJIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTAaBICHUS 00 OKpY)KarolleM
MHpE KaK 0 €JMHCTBE MPUPO/IbI U YEJIOBEKa, B MO3HAHUH MTPUPOHBIX 3aKOHOMEPHOCTEH U PEeLICHUN
po0JIEM COXPAHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU [JIi COBPEMEHHOW IUBWIM3AIMU: B €€
T'YMaHUCTHYECKOW HANpaBIEHHOCTH M BAXXHOW pOJIM B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOMN
KYJIBTYpBl, PEICHUH TIJI00aJbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOIA,
SHEPreTHUECKOM, MUILEBON U HKOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTUN MEAUIIMHBI, 00eCTIeUeHUN
YCIIOBUH YCHENIHOTO TPYAA U IKOJIOTHYECKU KOMGPOPTHOM KUZHU KaXKIO0T0 WieHa O0IIeCTBa;



eCTeCTBeHHO-HayLIHOI\/'I Ir'paMOTHOCTH: ITIOHUMAaHUuA CYIIIHOCTH METOJ0B IIO3HAaHMHA,
HCIIOJIb3YCMBIX B CCTCCTBCHHBLIX HAYyKax, CIIOCOOHOCTH HCII0JIb30BaTh MoJIy4aCMbIC 3HAHHUA IJIA
aHaJIM3a U 00BICHEHUS SIBJICHUI OKpYyXaromero Myupa 1 IpoucCxoJsalux B HEM I/I3MCHCHHI>'I, YMCHUA
ACJ1aTh 000CHOBAHHBIC 3aKJIIOUYEHHUS HA OCHOBE Hay4YHBbIX (I)aKTOB N UMCIOIIMXCA JaHHBIX C LCIBIO
IMOJIYUYCHHA TOCTOBECPHEBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSATEILHO HMCIIOJIb30BaTh XUMHUYECKHE 3HAHUS AJIs peIICHUA HpO6JICM B
PCAIBbHBIX )KU3HCHHBIX CUTYyallUAX;

HHTCPCCA K IMMO3HAHUTIO U HCCIIeI0BaTEIbCKOM ACATCIIBHOCTH,

FOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPBIBHOMY O6paSOBaHI/II-O n CaMOO6pa3OBaHI/IIO, K
AKTUBHOMY TIOJYUYCHUIO HOBBIX 3HAHWH MO XHUMHM B COOTBETCTBUHM C JKM3HCHHBIMH
HOTpC6HOCT${MI/I;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMuHbIX chepax mpodecCHoHaTbHON AeITeTbHOCTH.
METANPEJMETHBIE PE3YJIbTATHI

MeTanpeaMeTHbIe pe3yabTaThl OCBOCHHS YIeOHOTO TIpeaMeTa « XUMHEs» Ha YPOBHE CPEIIHETO
o01mero o0pa3oBaHus BKIFOYAKOT:

3HauMMble JUId (OPMHUPOBAHMS MHUPOBO33PEHUS OOYyYaIOIUXCAd MEKIUCIUIUIMHAPHbIE
(MexnpeaMeTHbIE) O0IeHayYHbIe TTOHATHS, OTPAXKAIOIIUE [IEIOCTHOCTh HAyYHOH KapTUHBI MUpa U
cenn(UKy METOJOB MO3HAHWS, MCIOJIb3YEMBbIX B E€CTECTBEHHBIX HayKax (Marepws, BEIIECTBO,
SHeprus, sBIEHHE, IMPOLECC, CUCTEMa, Hay4yHbIH (DakT, MPUHLUN, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIEI0BaHKE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPyTHUE);

YHHUBEpCaJbHbIe yueOHbIE NEHCTBUS (TIO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PETYISITUBHbIE),
obecneunBaromue GpopmupoBanue (YHKIIMOHATHLHOW TPAMOTHOCTU U COIMAIbHON KOMIETEHIIUU
o0yJaronmxcs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS  HCIIOJIB30BaTh  OCBOCHHBIC  MEXKIUCIUIUTHHAPHBIC,
MHPOBO33PEHUYECKHUE 3HAHHUS W YHHUBEpCATbHbIE Y4eOHBIE JEWUCTBUA B IIO3HABATENLHOU W

COLIMAJIBHOM ITPAKTHKE.

MeranpeaMeTHbIe  pe3yJabTaThl  OTPAKAIOT OBJAJACHUE YHUBEPCAIHHBIMH  y4€OHBIMHU
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMU JE€HCTBUSIMH.

OBJIaIleHl/le YHuBEpPCAJIbHBIMU y‘leﬁHblMI/l nmo3HaBaTeJIbHbBIMU HeﬁCTBHHMH:
1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENILHO ~ (DOPMYJIUPOBaTh M aKTyaJlU3upoBaTh INpoOJeMy, BCECTOPOHHE €€
paccMaTpuBarth;

ONpeaAcATL HCIW JACATCIBHOCTH, 3aJaBasd IMapaMETpbl W KPUTCPUHU HX TOCTHIKCHUA,
COOTHOCHUTDH PE3YJIbTAThI ACATCIbHOCTHU C TOCTABJICHHBIMU LCIIAMU;

HCIIOJIb30BAaTh IIPpU OCBOCHHUU 3HAHUH HpI/IéMBI JJOTMYCCKOIro MBIINIJICHUSA — BBIACIATH
XapaKTCPHBIC  IIPHU3HAKU MOHATUH U YCTaHaBJIMBAaTb HX  B3aHMMOCB3b, HUCIIOJIB30BaTh

COOTBCTCTBYIOIIUC ITOHATUA JIA 00BACHEHNS OTACIBHBIX (1)aKTOB n ﬂBHeHHfI;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;



YCTaHaBJIMBATb NPUINHHO-CICACTBCHHEBIC CBA3H MCXKIY N3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTMYECKHE pacCyKICHUs (MHAYKTHBHbIC, I€IyKTUBHbBIC, 10 aHAJIOTUH), BBISBIIAThH
3aKOHOMEPHOCTH M IPOTHBOPEUYUS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIMPOBATH BBIBOJABI U
3aKJII0YEHUS;

IPUMEHATh B IPOLIECCE IO3HAHMA, UCIOJIb3YeMble B XUMHUHM CHMBOJIMYECKHE (3HAKOBBIE)
MOJIeJIU, IPeoOpa3oBbIBaTh MOJIEJIbHBIC MPEICTABICHUS — XUMHUECKUI 3HAK (CMMBOJ) 3JIEMEHTAa,
XuMu4eckas (opMyna, ypaBHEHHE XHMHYECKOW peakUud — TpU PEHICHUH Y4eOHBIX
[I03HABATEJIBHBIX U IPAKTUYECKUX 3a/1ay, IPUMEHATh HA3BAHHBIC MOJCIIbHBIC MIPEACTABICHUA IS
BBISIBJICHHSI XapaKTEPHBIX IPU3HAKOB U3Y4AEMbIX BEIIECTB U XUMUYECKUX PEAKLIUN.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHSI:
BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHII;

(I)OpMy.TH/II)OBaTb ocJamm MW 3aJa4d  HUCCIACAOBaHHA, HMCIIOJIB30BATh IIOCTABJICHHBLIC H
CaMOCTOATCIIbHO C(I)OpMy.HI/IPOBaHHI)Ie BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHHUA U OCHOBBI JJIA
q)OpMI/IpOBaHI/ISI TUIIOTE3LI 110 ITPOBCPKE IPABHUIIBHOCTH BHICKA3bIBACMBIX CY)KHGHHﬁ;

BJIQJICTh HABBIKAMH CaMOCTOSITEIBHOTO IUIAHUPOBAHHMS M TPOBEACHUS YUYCHHUYCCKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOMIOAATh 3a XOJOM IPOIECcca, CaMOCTOSITEIHHO
MPOTHO3UPOBATh €ro pe3ylbTar, (GOopMyIupoBaTh OOOOIIEHUS W BBIBOJBI OTHOCUTEIHHO
JTOCTOBEPHOCTH DPE3YJIbTATOB HCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIM OTYET O MPOJETAHHOM
pabore;

HpI/IO6p€TaTB OIIBIT y‘IeHH‘{eCKOﬁ HCCIeIOBaTEIbCKON U HpO@KTHOfI ACATCIIBHOCTH,
MPOABJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY MCETOJOB PCIICHUA
MPAKTUYCCKUX 3aa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHUS.

3) padora ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpPMAIMK (HAyYHO-TIOMYJISIpHAs IUTepaTypa
XUMHUYECKOTO COJEepXKaHUs, CIpaBOYHbIe T0coOMs, pecypchl HHTepHeTa), aHaIM3UPOBATH
MH(OPMALIMIO PpaA3IUYHbIX BHJIOB U (OpM IMPEICTaBICHMS, KPUTUYECKH OILIEHHWBATh €&

AOCTOBCPHOCTb U HEIIPOTHBOPCUNBOCTD;

(dbopMynIHMpoBaTh 3ampochl M NPUMEHSTHh Pa3IMYHbIE METOJbl IMPH TOUCKE M OTOOpe
nHpopMaIny, HeOOXOJUMOM [T BBIMOJIHEHHUS Y4eOHBIX 33a/]1a4 ONPeIeIEHHOIO THIIA;

HpI/IO6pCTaTB OIIBIT HMCIIOJb30BaHUA I/IH(bOpMa]_[I/IOHHO-KOMMyHI/IKaTI/IBHLIX TEXHOJIOTUN U
PA3TNYHBIX TOMCKOBEIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMANbHYIO (OpMYy IMpeacTaBiIeHUs WH(GOpMalUU (CXEMBbl,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

WCIONIb30BaTh HAYYHBIH SI3bIK B KAaueCTBE CpeACTBa Tpu paboTe C XUMHYECKOH
nH(popManuen: MPUMEHATh MEXKITpeIMeTHbIE ((PU3NIECKIEe U MaTeMaTUYeCKre) 3HAKU U CUMBOIIBI,
dhopmyrel, a0OpeBUATYpPHI, HOMEHKJIATYPY;

HUCIIOJIB30BaTh U HpeO6p330BBIBaTB 3HaKOBO-CUMBOJMYCCKHUE CPCACTBA HATTIAAHOCTH.

OBJIa[leHI/Ie YHUBEPCAIBbHBIMA KOMMYHHKATUBHBIMUA JeHCTBUSAMU:



3aJaBaTb ~ BONPOCHl IO  CyHmIeCTBY  OOCyXkaaeMol TeMbl B  XoJe  JAManora
W/ JTUCKYCCUH, BBICKA3bIBaTh HJEH, (OPMYIHPOBATH CBOM TNPEAJIOKEHHS OTHOCUTEIHLHO
BBITIOJHEHUS NIPEAJIOKEHHOM 3a1a4;

BBICTYNATh C MPE3EHTALMEN PE3YJIbTATOB [T03HABATEIIBHON 1E€ATEIbHOCTH, TOJTYyYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU ITPU BBIIIOJIHEHUH XUMUYECKOTO SKCIIEPUMEHTA,
MPAKTUUYECKON PabOTHI MO UCCIIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEUIECTB, pealIU3allui yueOHOTro
MpoeKTa U (OPMYIUPOBATH BEIBOJIBI 110 Pe3y/IbTaTaM MPOBEAEHHBIX UCCIEAOBAHUN TyTEM
COTJIACOBAHUS MO3UIMM B X0/1€ 00CYKACHHS 1 0OMEeHa MHEHUSIMHU.

OBiajeHne YHMBePCAJIbHBIMHU PeryJJsiTUBHBIMU 1€ CTBUSMM:

CaMOCTOSITEJIbHO IUJIAHUPOBAaTh M OCYILECTBJISATh CBOIO I103HABATEIbHYIO JIE€ATEIbHOCTD,
ompezaensis e€ LeIM W 3aJauyd, KOHTPOJIUPOBATh U MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH
IpeagaraéMblii alrOpUTM JAEUCTBUN TNpU BHIIOJHEHUM Y4YEOHBIX M MCCIEA0BAaTENbCKUX 3ajad,
BbIOMpaTh Hanbonee 3(PPeKTUBHBINA COCOO UX pelIeHUs ¢ y4€TOM MOJy4yeHUs HOBBIX 3HAHUU O
BELIECTBAX U XMMHUUYECKUX PEaKILIUAX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLCHKH.
INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenMeTHBIe pe3ybTaThl OCBOCHUA Kypca «OpraHudeckasl XuMus» OTPaKaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUN O XWMHUYECKOW COCTABJISIIOIIEH €CTECTBEHHO-HAYyYHOM
KapTUHBI MUpA, POJIM XUMUU B TMO3HAHUU SIBICHUU TPUPOJIBI, B (POPMHPOBAHUHM MBIIIJICHHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBLHOM TI'pPaMOTHOCTH, HEOOXOJAMMOM ISl  perIeHUus
MPAKTUYECKUX 33aJa4 M SKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U
MIPUPOIHOM CpeJE;

BJIAJICHUE CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPasi BKJIIOYAET: OCHOBOIIOJIATAOIINE TIOHITHS
(XMMHUYECKUII DJIEMEHT, aToM, OJJIEKTpOHHas 000J0YKa aroma, MOJIEKYyJa, BaJIEHTHOCTb,
ANEKTPOOTPULIATEILHOCTh, XMMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyras u
COKpaIlléHHast), MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, yIIIepoHbIi cKeleT, (PyHKIMOHAIbHAS
IpyIIa, pagukall, HW30MEPHs, H30MEpPHI, TOMOJOTMYECKHH psll, TOMOJIOTH, YIJIEBOAOPOJBI,
KHCIIOPOJX M a30TCOJAEpXKAIIUE COCIUHEHHs, MOHOMEp, IIOJIUMEDP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSl CTPOEHHUSI OPraHNYECKUX BEIIECTB
A. M. bytnepoBa, 3aKOH COXpaHEHHsS MacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN S3BIK
XUMHUU; MHPOBO33PEHUYECKHE 3HAHUA, JIEKAllMe B OCHOBE IIOHMMAHMWS NPHYMHHOCTH U
CHCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOIOrMYeCKHe CBEIEHUs O CBOMCTBAaxX, COCTaBe,
MOJIydeHUH M 0€30MacHOM HCIOJb30BaHUU BA)XKHEWIINX OpPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKON IEATEIbHOCTH YEII0BEKA,

c(hOpPMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTepHbIC MPU3HAKU MOHATHH, yCTAaHABINBATH UX
B3aMMOCBSI3b, MCIIOJIb30BATh COOTBETCTBYIOLIME IOHATHS NPHU OINMCAHUM COCTABA, CTPOCHUS U
MPEBPALICHUN OPTaHUYECKUX COCTUHEHU;

C()OPMHUPOBAHHOCT YMEHHMHM HCIONb30BaTh XUMHUYECKYIO CHMBOJMKY I COCTABIJICHMS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYST OPraHUYECKUX BELIECTB U
YPaBHEHMHM XMMHYECKUX PEAKIUM, U3rOTAaBIMBAaTh MOJACIN MOJIEKYJ OPTaHWYECKUX BEIIECTB IS
MJUTFOCTPALUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;



C()OPMHPOBAHHOCT YMEHUH YyCTaHABIMBATh MPUHAIIECKHOCTh H3YUEHHBIX OPraHMYECKHX
BEIIECTB IO HUX COCTaBY U CTPOCHHIO K ONpPEACNEHHOMY KIACCY/TPYIIe COeIUHEHUN
(YyraeBogopo/isl, KUCIOPOJ U a30TCOJEpKAIUEe COCTUHEHNS, BBICOKOMOJIEKYISIPHbIE COEAUHEHUS),
JaBaTb MM Ha3BaHMs 10 cuctemarnueckoil HomeHknarype (IUPAC), a Ttaxke npuBOAUTH
TPUBMAJIbHBIC HA3BAHUS OTAEIbHBIX OPraHWYECKHUX BELIECTB (3TWIIEH, MPOIWIIEH, AalleTHIIEH,
STHJICHIJIMKOJb, TIUIEPHH, (eHOT, (popManbaernu, aleTaibAerul, MypaBbuHas KUCIOTa, YKCYCHas
KHCJIOTa, OJEMHOBAsl KUCIIOTA, CTEApUHOBAs KUCIJIOTA, IIIOKO3a, (PpyKTO3a, Kpaxmal, LEeUI0s03a,
[JIMLIMH);

c(OPMHPOBAHHOCTh YMEHHUSI OINpPENENATh BHIbl XHUMHYECKOW CBS3M B OpPraHMYECKHX
COEIUHEHUX (OIMHAPHBIE U KPATHBIE);

C(bOpMI/IpOBaHHOCTL YMCHHA HNPUMCHATH IIOJOKCHHUA TCOPUHU CTPOCHUA OPraHUYCCKUX
BCIICCTB A. M. EYTHCPOBB. JJIA 0OBSACHEHHUST 3aBUCHMOCTH CBOMCTB BCIICCTB OT HX COCTaBa H
CTPOCHUSA; 3aKOH COXPAHCHUA MACChI BEUICCTB,

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPH30BATh COCTAB, CTPOCHUE, PUINICCKUEC 1 XUMUICCKHEC
CBOMCTBA THIMYHBIX IMPEACTABUTEICH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIICCTB (METaH, JTaH,
STUJICH, TPOIWJIEH, aleTuieH, OyramueH-1,3, mermiOyraauen-1,3, O€H30J, METaHOJ, STAHOII,
ATHJICHIJIMKOJb, TJIMIEPUH, (EHOJI, alleTalbJeru, MypaBbUHAsE U YKCYCHasi KUCJIOTBI, TJIFOK03a,
Kpaxmall, [eJUTI0I03a, aMUHOYKCYCHAsI KHCIIOTa), WIIIOCTPHPOBATh TCHETUUYECKYIO CBS3b MEKIY
HUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX XMMHUYECKHX PEAKIUH C HMCIOJb30BAHUEM CTPYKTYPHBIX

popmyu;

c(hOPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOYHUKH YTIIEBOJIOPOIHOTO CHIphs (HEQTH,
MPUPOJHBIN Ta3, Yrojib), CIOCOOBI MX MEPEepabOTKU M TMPAKTUYECKOE NPUMEHEHHE MPOIyKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOIUTH BBHIUMCIEHUS 110 XUMHUYECKUM YpaBHEHHSIM (MacChl,
00bEMa, KOJIMYECTBA UCXOAHOTO BEHIECTBA MM IPOIYKTa PEeaKlUU MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO u3 VCXOIHBIX BELIECCTB
WM NIPOJIYKTOB PEaKIUN);

c(hOpPMUPOBAHHOCTh YMEHHU BIAJETh CUCTEMOUN 3HAHH 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCTIOIb3yEMbIX B XUMUU TIPU U3YYEHHUH BEIIECTB M XUMUYECKUX SIBICHUN (HaOII0eHHE,
M3MEPEHHE, IKCIIEPUMEHT, MOJCIUPOBAHNE), UCTIOIB30BaTh CUCTEMHBIC XMMHUYECKUE 3HAHUS IS
MPUHATUS PELIEHUNA B KOHKPETHBIX JKU3HECHHBIX CUTyalUsAX, CBSI3aHHBIX C BEUIECTBAMU M HX
MPUMEHEHHUEM;;

c(hOpMUPOBAHHOCTh yYMEHHUH COOJIIOAATh TpaBUjia IOJIB30BAHMUS XUMHUYECKOW IMOCYAOH |
abopaTOpHBIM O00OpPYJOBaHUEM, a TaK)KEe MPaBHJIa OOPAIICHHS C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIHUSMU IO BBITOIHEHUIO Ta00paTOPHBIX XUMHUYECKUX OMBITOB;

chOpPMUPOBAHHOCTh YMEHUU TMJIAHUPOBATh M BBINOJHATh XUMHUYECKHH JKCHEPUMEHT
(mpeBpaleHrss OpraHUYeCKUX BEIIECTB MPH HArpEBaHUM, TOJYYCHHE JTUJICEHA M HM3YyUYCHHUE €ro
CBOMCTB, KaUECTBEHHBIC PEAKIIMN OPraHUYECKHUX BEIIECTB, ACHATYpallns OCKOB MPH HArPEBAHUH,
IIBETHBIC PEAKIIMU OEJIKOB) B COOTBETCTBUH C TIPaBUJIAMHU TEXHUKH 0€30MaCHOCTHU Mpu oOparieHun
C BelIIeCTBaMH H JIa0OpaTOpPHBIM OOOPYIOBAHHMEM, IMPEACTABIATh PE3yAbTAThl XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX peakiuuid U (GopMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYIO0 HWH(OpPMALHIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi MH(popMaluu, UHTepHET U ApYyrux);



chOPMHUPOBAHHOCTh yYMEHUH COONIOJATh TMpaBWia DKOJOTHYECKH — IIeJIeCO00pa3HOro
MOBEACHUS B OBITY W TPYIAOBOH MACATENBHOCTH B IEJSIX COXPAHEHHS CBOETO 3JI0POBbS H
OKpY’Karollled NPUPOAHOW Cpellbl, OCO3HABaTh OINACHOCTh BO3ACHCTBUSA Ha MKUBBIE OPraHU3MBI
ONPEACIEHHBIX OpPraHUYECKUX BEIIECTB, IMOHMMass cMbicha mnokasarens I[IJIK, noscHsaTe Ha
IpUMepax CHocoObl YMEHBIICHHs] U IMPEAOTBPAILEHUS MX BPEIHOTO BO3JICHCTBUS HA OPraHU3M
YeJI0BEKA;

JJIA 06y11a1011mx051 C OrpaHM4C€HHBIMH BO3MOXXHOCTAMU 3JO0POBbA: YMCHUC IIPHUMCHATH
3HAaHHUA 00 OCHOBHBIX AOCTYIIHBIX METOJAX IMO3HAaHUA BEIIECTB U XUMHWYCCKUX HBHCHHﬁ;

JUISL CJIETIBIX U CJIa0OBHUAAIIMX OOYYAIOIIMXCS: YMEHHUE HCIIOJIb30BaTh PEIbe(PHO-TOUCHHYIO
cucteMy obo3naueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KJIACC
Hpe,[[MeTHLIe PE3YyIbTAaThl OCBOCHUSA KypCa ((O6H_[a$[ N HCOPraHU4YCCKasd XUMUS» OTPAKAIOT:

c(OPMUPOBAHHOCTH TPEACTABICHUN: 0 XUMHYECKOH COCTaBIISIONICH €CTeCTBEHHO-HAYYHON
KapTUHBI MHUpA, POJIM XUMHUU B TMO3HAHUU SIBICHUNU HPUPOIBI, B (POPMHUPOBAHUU MBIIUICHUS U
KYIbTYPbl JTUYHOCTH, €€ (DYHKIMOHAIBHON TPAaMOTHOCTH, HEOOXOAMMOW JJIsi PEIICHUs
MPAKTUYECKUX 33aa4 M SKOJOTHYEeCKHM OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 370POBBIO U
MIPUPOIHOM CpeJE;

BJIAJICHUE CUCTEMONW XMMHUYECKUX 3HAHUM, KOTOpask BKJIIOYAET: OCHOBOIIOJIATAIOIINE TOHATUS
(XMMUYECKHUIl AJIEMEHT, aTOM, U30TOM, S-, P-, d- 3JEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJIIpHBIH 00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCICHHUS,
XUMHYecKas CBs3b (KOBAJIECHTHAs, WOHHAsA, MeTaJUIMUecKasi, BOJOPOJHAs), KpUCTAJUIMYECKas
peméTka,  TUOBl  XUMHUYECKHX  pPEAaKLUUH,  pacTBOp,  OJJEKTPOJIMTHI,  HEDJIEKTPOJMTHI,
JIEKTPOJIUTUYECKAS AUCCOLMALINS, OKUCIUTEND, BOCCTAHOBUTEIb, CKOPOCTh XUMUUYECKON PEaKIUH,
XUMHUYECKOE paBHOBECHE); TEOPHUM U 3aKOHBI (TEOpPHUS BJIEKTPOJIUTUYECKON UCCOLUAINH,
nepuoanudeckuil 3akoH /. M. Menneneesa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAHEHUS
U MPEBpALICHUs] SHEPTUU NPU XMMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CUMBOJUYECKHI S3bIK
XUMUHU, MUPOBO33pEHYECKUE 3HAHUS, JIEXKAIUE B OCHOBE IIOHUMAHNS IPUUYUHHOCTU U CUCTEMHOCTH
XUMHUYECKHUX SIBICHUH, (aKTOJOTMYEeCKHEe CBEIEHHS O CBOICTBaX, COCTaBe, IOJYYEHUU U
0€30I1aCHOM HCIIOJIb30BaHUM BA)KHEHIINX HEOPraHMYECKHX BELIECTB B OBITY M HPAaKTUYECKOMH
NEeATEIbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHH BBISBIATH XapaKTepHbIe MPU3HAKU MMOHATUHN, YCTAHABIUBATh MX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHATHUS MIPHU OMMCAHUN HEOPTaHUYECKUX BEIIECTB
U UX TMpEeBpalIeHUH;

c(OPMHPOBAHHOCTh YMEHHMH HCIONb30BaTh XMUMHUYECKYIO CHMBOJIMKY JJIsI COCTaBJICHUS
(GbopMyI1 BElIeCTB U YpaBHEHUM XUMUYECKUX peaklnii, cuctematuieckyto HoMeHkinaTypy (IUPAC)
U TPUBUAJIBHBIE HA3BaHUS OTAEIBHBIX HEOPraHWMYECKHUX BEUIECTB (YrapHBIM ra3, YIJIEKUCIBIN ras,
aMMHaK, raiéHasi U3BeCTh, HeraléHas U3BecTb, TUThEBas CoJa, MUPUT U JpyTHeE);

c(OpMUPOBAHHOCTh YMEHUH OINpPEAENATh BAJICHTHOCTb M CTENEHb OKUCIEHHUS XUMHUYECKHX
JJIEMEHTOB B COEJUHEHMSIX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOHN CBA3M (KOBAJIECHTHAs, NOHHAs,
MeTaJlJIN4ecKasi, BOJOPOJHAsA) B COCIMHEHUSX, TUIN KPUCTAIUIMUECKON pEmETKH KOHKPETHOIO
BelecTBa (aromMHasi, MOJEKYINsIpHas, HOHHAs, METAJIMYecKas), XapakKTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPTaHUYECKUX BEILIECTB IO
X COCTaBy K OIpeNelIEHHOMY KIIAcCy/TpyIe COEOWHEHHUH (MpOCThle BEIECTBA — METaIbl U
HEMETAJIIbl, OKCHUJIbI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEpHBIC TUAPOKCHUIBI, COJIH);



c(hOpMHUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI mepuoandeckoro 3akoHa Jl. 1. Menneneera
U IEMOHCTPUPOBATh €TO CUCTEMATH3UPYIONIYI0, O0BSICHUTEIBHYIO U TPOTHOCTUYECKYIO (PYHKIINH;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh AJICKTPOHHOE CTPOSHHE aTOMOB XHMHYECKHX
aneMeHToB 1—4 nepuonoB llepuoanyeckoii cuctembl xumudeckux 3yemeHToB J[. M. Menneneena,
UCIOJB3Yysl TOHATHUS «S-, P-, J-3JIEKTPOHHBIC OPOUTAINY», «IHEPIETUYCCKHE YPOBHUY», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHYECKUX JIEMEHTOB M MX COCAMHEHUH I10 MepHojiaM U
rpynmaM [lepuonuueckoit cucteMsl XUMUYECKUX 3i1eMeHTOB 1. 1. Menneneesa;

c(hOpPMUPOBAHHOCTh YMEHUU XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOHCTBA
HEOPraHWYECKUX BELIECTB PA3JIUYHBIX KJIACCOB, IMOATBEPKIATh CYLUIECTBOBAHHUE TIE€HETHYECKOU
CBSI3M MEXJYy HEOPraHWYEeCKMMM BEIIECTBAMH C MOMOIIbIO YpPaBHEHHH COOTBETCTBYIOLIUX
XMMHYECKUX PEAKIIUI;

c(OPMUPOBAHHOCTh YMEHHUS KIIACCU(DUIIUPOBATh XHUMHYCCKHE PEAKIUU TI0 Pa3TUIHBIM
MpU3HaKaM (YUCIy U COCTaBYy pearnpyroliiX BEIIeCTB, TEIUIOBOMY dPEKTy peakiuu, H3MEHEHUIO
CTENEHEW OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKLUy, YIaCTHUIO KaTallu3aTropa);

c(OPMHPOBAHHOCTh YMEHUH COCTABIISATh YPABHEHUS PEAKIUN PA3TUYHBIX THIIOB, TOJHBIE U
COKpalIEHHbIE YpPaBHEHHUS! peakUuii HOHHOTO OOMEHa, Y4YMThIBas YCJIOBHS, IPH KOTOPBIX 3TU
peakuuu UAyT 10 KOHLA;

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ IIPpOBOAUTL PCaKIUHU, ITOATBCPIKIAAOIIUC Ka4yeCTBEHHBIM COCTAaB
PA3JIMIHBIX HCOPraHMYCCKHUX BCUICCTB, paCliO3HABATh OIILITHBIM HYTGM HOHBI, IPHUCYTCTBYIOIINEC B
BOJHBIX PACTBOPAX HCOPIraHUYCCKUX BCIICCTB,

c(OpPMUPOBAHHOCTh YMEHHH PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii HoCpPeICTBOM COCTaBJICHHUSI AJIEKTPOHHOTO OalaHca 3TUX PEaKIIMiA;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIUu OT
pa3nUUHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XHUMHYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT
BHelHero Bo3aelictus (mpunuui Jle [llarense);

c(OPMHPOBAHHOCTh YMEHMH XapaKT€pH30BaTh XMMHMUYECKHE MPOILECCHI, JIeKaIINe B OCHOBE
MIPOMBIIIJIEHHOTO TOJIyYE€HUsI CEPHOM KHCJIOThl, aMMHuaka, a Takxke c(HOopMHUpPOBAaHHOCTh
NpeJCTaBIeHUH 00 OOIMX HAy4YHBIX NPUHIMIIAX M HKOJOTHYECKUX MNpobieMax XMMHUYECKOTro
MIPOU3BO/JICTBA;

c(OPMUPOBAHHOCTh yYMEHUW TPOBOJUTH BBIYUCICHHUS C HUCIOJb30BAHUEM IOHSATHS
«MaccoBasi J0JIsI BELIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHUH ra30B MPU XUMHUYECKUX PEaKIHIX,
Macchl BELIECTBA WINM 00bEMa razoB 110 M3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacce WIU OO0BEMY
OJTHOTO M3 YYaCTBYIOLIUX B PEAKIUH BEILECTB, TEIUIOBOro 3((ekra peakuun Ha OCHOBE 3aKOHOB
COXPAaHEHHUS MacChl BELIECTB, MPEBPAILLEHUS U COXPAHEHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBUiIa IMOJIH30BAHHUS XUMHUYECKOW TMOCYAOH M
abopaTOpHBIM O0OpPYZOBaHUEM, a TaK)KE MPaBHJIa OOPAIICHHS C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKILHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(OPMHPOBAHHOCT YMEHHUH TIJIAHUPOBATh M BBHINOJHATH XHMHUYECKHH HSKCHEPUMEHT
(pa3noxeHue nepokcuaa BoJOpoJa B IPUCYTCTBUM KaTalln3aTopa, ONpeesIeHUe CPebl pacCTBOPOB
BEIIECTB C MOMOIIbI0 YHUBEPCATHHOTO MHIUKATOPA, BIMSHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh
XMUMUYECKON peakluy, peakiMi HOHHOTO 0OMEHa, KaueCTBEHHbIE PEaKIMK Ha cylb(aT-, kKapOoHaT-
U XJIOpPHUJI-aHUOHBI, Ha KAaTHOH AaMMOHUS, PEIIEHUE OHKCIEPUMEHTAJIbHBIX 33Ja4 10 TeMaM
«Metamiel» u  «Hemerannasl») B COOTBETCTBMM C TpaBWIAMH TEXHHMKHM O€30MaCHOCTH IpU
oOpalleHnu ¢ BeIlecTBaMH M Ja0OpaTOpPHBIM O0OpYAOBAaHHEM, MPEACTABIATh PE3yJIbTaThl



XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX pEaKUMi U
(hopMyIIMpPOBaTh BBEIBOJIBI HA OCHOBE ITHX PE3yIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH AaHAIM3UPOBATh XHMHUYECKYI WH(POPMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAacCOBOM KOMMYHUKaLUU, IHTEpHET U IPYrux);

chOpPMUPOBAHHOCTh YMEHUN COOJIIO/IaTh MpaBWJIa DKOJOTHYECKH  1e1eco00pa3Horo
MOBEJCHUA B OBITY W TPYAOBOM MAESITENLHOCTH B IENSAX COXPAHEHUS CBOETO 30POBBS U
OKpY’Karollleld NPUPOIHON Cpe/bl, OCO3HABATh ONACHOCTb BO3JEHCTBUS HAa JKUBBIE OPraHU3MBI
onpeAeNEéHHbIX BEIIECTB, MOHMMas cMbichn nokaszarens [IJIK, moscHATs Ha mpumepax crnocoObl
YMEHBILIEHUS U NPEJOTBPAILEHUS UX BPEAHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

JJIA OGy‘IaIOH.[I/IXCSI C OrpaHM4C€HHBIMH BO3MOXXHOCTAMU 3JO0POBbA: YMCHUC IPHUMCHATH
3HaHHUA 00 OCHOBHBIX AOCTYIIHBIX METOJaX MO3HAHHW BCIICCTB U XUMHWYCCKUX HBHGHHﬁ;

JUISL CJIETIBIX W CJIA0OBHAALIUMX OOYYAIOIIMXCS: YMEHHUE HCIONb30BaTh PElbe(HO-TOUCHHYIO
cucremy obo3nauenuii JI. bpaiins mist 3anucu Xumuaeckux GopMyiL.



TemaTH4ueckoe IJIAHUPOBAHUE

10 kjaacc
No Tema KomnuectBo | KomuuecTBo KonuuecTBo
yacoB KOHTPOJIBHBIX | MPAKTHYECKHUX
pabor pabor
1 | Teoperuueckue 1
OCHOBBI OPTraHUYECKOM
XAMUAHU
YT'JIEBOJIOPO/IbI (14 4)
2 | llpenenbHbie 4
YTIIEBOIOPOIBI
(ankaHbl)
3 | HenpenenbHelie 6 1
YTJIEBOJIOPOJIBI
4 | Apomarnueckue 2
YTJIEBOIOPOIBI
(apennr)
5 | IIpuponnsie 2 1
NCTOYHUKH
YTJIEBOJOPOIOB
KNCJIOPOJICOAEPXAIIIME OPTAHUYECKWE COEJIMHEHU (12 u)
6 | Criupthl U GeHOIIbI 4
7 | Alpaeruabl, KETOHBI, 4 1
KapOOHOBBIC KHCIIOTHI
8 | XKupsl. YriaeBobl 4 1
A30TCOJEPKAIIME OPTAHUYECKHWE COEJIMHEHWS (5 )
9 | AMUHEI " 2
AMHHOKHCIIOTBI
10 | benkn 3 1
BBICOKOMOJIEKVYJIAPHBIE COEJJMHEHUWA (2 1)
11 | CuHTeTHUCECKHE 2 1
TTOJTMMEPBI
Htoro 34 2 4







TemaTnuyeckoe IJIAHMPOBaAHKE

11 kaace
No Tema KomuuectBo | KonnuecTBo KonunuectBo
4acoB KOHTPOJIBHBIX | MPaKTHUYECKUX
paboT paboT

1 | IloBTopenue kypca 10 1

KJ1acc

1. Teoperuueckue ocCHOBBI Xxumuu (19 u)

2 | Baxxueimue 4

XAMUYECKHUE TMOHSATHS

Y 3aKOHBI
3 | CrpoeHue BelecTBa 3
4 | XUMHYECKHUE peaKIuu 3
5 | PacTBOpHI 9) 1
6 | DIeKTpOXUMHYECKHE 4 1

peaKIuu

2. Heopranuveckasi xumus (11 1)
7 | Metamisl 6 1
8 | Hemeramnnl 5 1 1
3. Xumus " )Ku3Hb (3 4)
| Aroro | 34 | 2 3




YueOHO-MeTOANYECKOE o0ecneyeHue
VY4eOHuUK ¢ JIeKTPOHHBIM HpuioxeHuem it 10 knacca (0a30BbIil ypOBEHbD)
«Xumus 10», aropsl I'.E. Pynsutuc u @.I'. ®enpaman., M. «IIpocsemenne»

Y4eOHHK C 2JIEKTPOHHBIM MpuiiokeHueM st 11 kacca (0a30BbIi YPOBEHB)
«Xumus 11», aBropsl I'.E. Pymzutuc u @.I'. ®enpaman, M.-«IIpocBenieHue»

[Tporpammsr mo xumuu M.H. AdanacseBa M: «IIpocBemenue» 2018

A.M.Pagenkuit Xumus. Junaktudeckuit matepuai. 10-11 kmaccel: mocodue s
yauresnen 001meodpa3oBaTenbHbIX yapexaeHui, M.-«IIpocsemierue»

Xumus. 3agauHuK ¢ «moMontHuKoM». 10-11 kiaccel: mocobue ist yyanuxcs
oOmeoOpa3oBarenbHbIX yupexaenuit/ H.H.I'apa, H.1.I'abpycesa, M.-
«IIpocsemenue»





