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MNOSICHUTEJIBHAS 3AITUCKA

[IporpaMMa 1o XMMUHM Ha ypOBHE CpelHEro odiero oopazoBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3aKoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHs (elepaibHOW 00pa3oBaTEIbHOM MPOrPaMMBI CPETHETO
obmero o6pazoBanuss (POII COO), npeacraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
obpazoBatenbHoM cra”gapre COO, ¢ yuérom Konnenuuu npenojgaBaHus yuyeOHOro mpeamMera
«Xumus» B 00pa3zoBaTeNbHBIX opranm3anusx Poccuiickoit denepanuu, pean3yONUX
OCHOBHbIE 00pa30BaTeNIbHBIE MPOrpaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHS
BocnuTaHusd B Poccuiickonn @Penepanuu Ha nepuon g0 2025 roxa» (Pacnopsbkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIX0/M0B K pa3pabOTKe MNpOrpaMMbl IO XHUMHH, K ONpPEAENCHHI0 OoOIen
cTpaTeru oOydeHHsl, BOCIIUTAHUSA U PA3BUTHUS O0OYYaIOLIMXCS CPEACTBAMH Y4eOHOTO MpeaMeTa
«Xumus» st 10-11 ximaccoB Ha 06a30BOM YpPOBHE COCTAaBWIIM KOHIENTYAJIbHBIEC TTOJOXKEHUS
OI'OC COO o B3aMMOOOYCIIOBICHHOCTH LE€JEH, COAEpKaHMs, PE3yJbTaTOB OOY4YEHUS WU
TpeOOBaHUH K YPOBHIO OATOTOBKHU BBIITYCKHHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHHKaMU  0O0IIeo0pa3oBaTeabHON
OpraHu3alMy, SBJSIETCS HEOTheMJIEMOH uacTblo HX o0pa3zoBaHHOCTH. OHO  CIIyKUT
3aBEpIIAIOIIMM 3TalloM pean3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
LIEHHOCTEH, MNPHUCYIIUX LEJIOCTHOM CHUCTeME XHMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH
KacaloTcsl TIO3HAHUs 3aKOHOB INPHPOJIbl, (GOPMUPOBAHHUS MHUPOBO33PEHUS U OOILIEH KyJIbTYpbl
YeJlOBeKa, a TaKKe DKOJIOTMYecKH OOOCHOBAaHHOTO OTHOIIEHHWS K CBOEMY 3J0POBBIO U
npupoaHoi cpene. Peanmnsyercs xuMudeckoe oOpa3zoBaHne O0OYJaIONIMXCSl HA YPOBHE CPEIHET0
o0mero oOpazoBaHMs CPEJACTBAMU y4eOHOTO TpenMera «XUMHUsS», COACp)KaHWE U TIOCTPOCHHE
KOTOpPOTO ONpEJENICHbl B MPOrpaMMe IO XUMHUU C y4€TOM creuu(puKd HayKd XHUMUH, €€
3HAYEHUS B MMO3HAHUHU MPHUPOJIBI U B MATEPUAIbHOM JKM3HU OOIIECTBA, a TAKXKE € yUETOM OOLIMX
LeJiel U NPUHIMIIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpPEeHEro OOIIero
obpazoBanus B Poccuiickoii @enepanuu.

XUMUS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UrpaeT ocoOyro poiib B COBPEMEHHOM
LIMBUJIN3AIMHM, B CO3/IaHUU HOBOM 0a3bl MaTepHalbHOM KyibTypbl. OHa BHOCHT CBOM BKJIaJ B
(bopMHpOBaHUE PAIIMOHATFHOTO HAYYHOTO MBIIUICHUS, B CO3[JaHHUE IIETIOCTHOTO MPEICTaBICHUS
00 OKpYy»arolleM MUpPE KaK O €IMHCTBE INPUPOABI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE NOHHMMAaHUS BEUIECTBEHHOI'O COCTAaBa OKPYKAIOLIEr0 MHpa, OCO3HAHUS B3aMMOCBS3H
MEX]y CTPOCHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00J1aCTIMU IPUMEHEHHSL.

TecHo B3auMozeWcTBYsT C JApPYrMMHM €CTECTBEHHBIMH HayKaMM, XHUMHsA cCTaia
HEOTHEMJIEMOI YacTbI0 MHPOBOH KyJIbTYypbl, HEOOXOIMMBIM YCJIOBHEM YCHEIIHOTO TpyJaa U
KHM3HM KakJoro wieHa obmectBa. CoBpeMeHHast XUMUSI Kak HayKa CO3MJaTelbHas, Kak HayKa
BBICOKMX TEXHOJIOTMU HaIlpaBlieHa Ha pPEIIeHHe TII0OATBHBIX MPOOJIEM YCTOHYMUBOTO Pa3BHTHUS
YEJIOBEUECTBA — CBIPhEBOW, JHEPreTHUECKOM, MHUIIEBOM, HKOJOTHYECKON Oe30MacHOCTH U
OXPpaHbl 3J0POBB.

B cootBercTBUM C OOmMMM LENsSMH U TPUHIMUIAMH CpeJHEero oOuiero oOpa3oBaHUs
conepxkanue npeamera «Xumus» (10—11 kmacebl, 6a30BbIN ypOBEHb U3YyUEHHS1) OPUEHTHPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJATrOTOBKY OOy4aroIuxcs, HEOOXOAUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOTO BKJIIOUEHHUS B JKU3Hb COLMYMA,
MIPOI0JDKEHNS 00pa30BaHUs B pa3IMYHBIX 00J1aCTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocrapngomuMu  npeaMera «XuMus» SIBISIIOTCS 0a30Bble Kypcehl — «OpraHuueckas
XUMHs» U «O0111as 1 HeopraHM4ecKasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEPkKaHHsI KOTOPBIX



SIBJISIIOTCSI OCHOBBI 0a30BOM HaYKH: CUCTEMa 3HAHHUH 10 HEOPraHWYeCKONH XMMUH (C BKIFOYCHHUEM
3HaHUU K3 oOlIel XMMHK) U OpraHudeckor XumMuu. @OopMHUpPOBaHUE JAHHOM CHUCTEMBbl 3HAHHM
IIpU M3Y4YEHHH NpeaMeTa 00ecleYMBAeT BO3MOXHOCTh PAaCCMOTPEHHMS] BCETO MHOT00Opas3us
BEIIIECTB HA OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.

Crpykrypa conepxxanusi KypcoB — «Opranuueckas xumus» 1 «O011ast 1 HeopraHuyeckas
XUMHUsD» c(HOpMHUpPOBaAHA B MIPOrpaMMe MO XMMHUU Ha OCHOBE CUCTEMHOTO MOAXO0Ja K M3YUYEHHUIO
ydyeOHOro Marepuasia M oOyCJIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAaHUI Ha
ONpEeNeNEHHBIX TEOPETHUUECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHH BELIECTBA
paccMaTpuBaIOTC Ha YPOBHE KJIACCHYECKOW TEOPHUH CTPOEHHUS OPraHMYECKUX COEAMHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M IJIEKTPOHHBIX NPEJICTABICHUNH O CTPOCHHM BEIIECTB.
Ceenenust 00 M3ydaeMbIX B Kypce€ BEILIECTBaxX MAAIOTCS B Pa3BUTUU — OT YIJVIEBOAOPOJOB IO
CJIO)KHBIX OHMOJIOIMYECKM aKTUBHBIX CO€IUHEHHH. B Kypce opraHMueckod XMMHUH IOJIy4YaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIero oOpa3oBaHUsl MEepBOHAYaIbHBIC
NPEJCTaBICHUs O XUMUYECKOM CBSA3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOEHUS], O XUMUYECKOHN pEaKLnu.

[Ton HOBBIM yTJOM 3peHHs B mpenMeTe «XuMUs» 0a30BOro YpPOBHS paccMaTpUBAETCS
U3yYEHHBII Ha YpPOBHE OCHOBHOrO 00Iero oOpa3oBaHUS TEOPETUYECKHHA Marepuan |
(haKTOJIOTHYECKHE CBEJCHHS O BEUIECTBAX M XMMHUYECKOH peaknuu. Tak, B 4aCTHOCTH, B Kypce
«O0mast 1 HeopraHudeckas XUMHUs» 00ydarolUMCS MPEAOCTaBISIETCS BOZMOXKHOCTh OCO3HATh
3HAQYEHUE TMEePHOAMUYECKOr0 3aKOHa C OOIIETeOPEeTHYECKMX U METOJOJOTHMUYECKUX IMO3HILUH,
riyoke MOHATh HCTOPUYECKOe HM3MEHEeHHE (YHKIMM 3TOro 3akoHa — OT o0oOIaromei 1o
OOBSICHSIONIEH U MPOTHO3UPYIOMICH.

Envnas cucrema 3HaHMI O BaXHEMIINX BEILECTBAX, UX COCTaBEe, CTPOCHUHU, CBOMCTBAX U
IIPUMEHEHNH, A TAKXKE O XUMUYECKUX PEAKLHUAX, UX CYLIHOCTH U 3aKOHOMEPHOCTSIX NPOTEKAHUS
nonosHAeTcs B Kypcax 10 m 11 KiaccoB 2leMEHTaMU  COAEpXKaHUS, HMEIOLUMHU
KyJbTYPOJIOTMUECKM M TPUKIAJAHON XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT IOHMMAHHUIO
B3aMMOCBSA3M XMMHHU C JIpYTMMH HayKaMM, pacKpbIBalOT €€ posib B IO3HABaTEIbHOM U
IIPAKTUYECKON NEATEeIbHOCTH YEIO0BEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHMS K IpOLECCY
TBOpUYECTBA B OOJIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XHUMHH, TIOMOTAIOT BBIITYCKHUKY
OPHEHTUPOBATHCSA B OOLIECTBEHHO M JMYHOCTHO 3HAUMMBIX MPOOJEMax, CBSI3aHHBIX C XMMUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMALMIO M IPUMEHSTh €€ Ul MONOJIHEHUS 3HAaHU, perieHus
MHTEIJIEKTYAJIbHBIX U 3KCIEPUMEHTAIBHBIX MCCIIEOBATENbCKUX 3ahad. B 1enom coneprxanue
yueOHOro npeamera «XUMHUs» JAHHOTO YPOBHS M3Y4YEHHUS OPUEHTHPOBAHO Ha (OPMHpPOBAHUE Y
00yYaroImuxcss MUPOBO33PEHUYECKON OCHOBBI /ISl MOHUMaHUs (HUITOCO(MCKUX HICH, TaKUX Kak:
MaTepHalbHOE €IMHCTBO HEOPTaHUYECKOTO M OPraHUYEeCKOTO MUpPA, O0YCIOBICHHOCTh CBOWCTB
BEIIECTB MX COCTABOM U CTPOEHHUEM, IT03HABAEMOCTb IIPUPOJHBIX SBICHHUN ITyTEM DKCIIEpUMEHTA
U pelIeHUs NPOTHUBOPEUYMH MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMH IpPearochlIKaMHu,
OCO3HAHHE POJHM XMMHUM B PEIICHUM 3KOJIOIMYECKHX MpoOJieM, a Takke MpobiieM cOepekeHHs
JHEPreTUUECKUX PECYPCOB, ChIPbhs, CO3aHNsI HOBBIX TEXHOJIOTHN U MaTEpUAJIOB.

B nmnnane pemeHus 3agad BOCIMTAHHS, PA3BUTHS W COLMAIM3ALUU OOYyYarOIIUXCS
IIPUHATHIE MPOTrpaMMON IO XUMHM IOAXOJbl K OIPENEICHHUIO COAECPXKaHUS M IOCTPOCHUS
npeaMeTa npeaycMaTpuBaloT (OPMUPOBAHUE YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUM, MMEIOIINX
0a30Bo€ 3HAYCHME VIS PA3IMYHBIX BUJOB JEATEIHHOCTH: PEIICHHs MPoOiIeM, IOUCKa, aHAIH3a |
00paboTku wWHGOPMAIMK, HEOOXOMUMBIX JUIsl TPUOOPETCHHs] OIbITAa TMPAKTHYECKOW W
UCCIIEIOBATENbCKOM 1eATEIbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B MIO3HAHUU XUMHUU.



B mpakTtuke npenogaBaHus XMMHUU KaK Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHMsl, TaK
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TPH  ONPEACICHUH  COJEpKATEeIHHON
XapaKTepUCTUKH IIeNIel W3ydeHHsl MpeaMeTa HalpaBICHHEM IIePBOCTENICHHOW 3HAYMMOCTH
TPaAWLIMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKu Kak oOnactu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTHUECKON MEsTeNbHOCTH 4YelOBeKa M Kak OIHOr0 W3
KOMIIOHEHTOB MHpPOBON KyJbTyphl. C METOAUYECKOW TOYKH 3pEHHS TaKoil MOAXOI K
OTIpeICTICHUIO TIeJIel N3yUeHUs MIpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHO NMaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMUA HM3YYCHHs TpeaMeTa «XHUMHsS» Ha
6azoBoM ypoBHe (10 —11 xi1.) sBASIOTCS:

* (opmupoBaHME CHUCTEMBl XUMHUYECKHMX 3HAHUW KaK BaKHEWIEH COCTaBJISIONIEH
€CTECTBEHHO-HAyYHON KapTUHBI MHpa, B OCHOBE KOTOPOH JIeKaT KIIFOYEBbIC MOHATHS,
¢dbyHIaMeHTallbHbIe 3aKOHbl M TEOPUUM XUMHUH, OCBOEHHE S3bIKa HAyKH, YCBOEHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMIJICHHUE C HCTOpUEH UX Pa3BUTHUS U CTAHOBJICHHS,

* (dopMHpOBaHHE U PA3BUTUE MPECTABICHUN O HAYYHBIX METO/aX MO3HAHMS BEIIECTB U
XUMHUYECKUX PEAKIUil, HEOOXOANUMBIX I TPUOOPETCHHUSI YMEHUN OPHUEHTUPOBATHCS B
MUpE BEIIEeCTB U XUMHUECKUX SBJICHH, UMEIOIUX MECTO B IPUPOJIC, B IPAKTUIECKON U
IMOBCEAHEBHOM KHM3HU,

® pa3BUTHE YMEHHH H CHOCOOOB JEATETBHOCTH, CBSI3aHHBIX C HAOMIONEHHEM U
OOBSICHEHHEM XUMHYECKOTO JKCIEPUMEHTa, COOJIOJCHHEeM TIpaBWiI OE301acHOTO
oOpareHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, conepskaTenbHas XapaKTepUCTHKA IeNel U 3a1a4 U3ydeHHs IMpeaMeTa B
IporpaMMe 1Mo XMMHHM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHH C HOBBIMU NMPUOPUTETAMHU
B cHucTeMe cpeaHero oOmiero obOpazoBanus. CeromHs B MpeNoJaBaHUM XUMHH B OOJbIICH
CTeTIEHH OTHAETCS TPEANOYTCHHE MPAKTHUECKOH KOMIIOHEHTE COACpX aHHUs OOy4YeHHs,
OPUEHTHPOBAaHHOM Ha TIOATOTOBKY BBIITYCKHHKA OO0IIe00pa3oBaTeIbHON  OpraHu3alii,
BJIQJICIOIIETO HE HA0OpPOM 3HaHWH, a (HYHKIMOHATHLHOW T'PAaMOTHOCTBIO, TO €CTh CIIOCO0aMU |
YMEHHUSMH aKTUBHOTO MOJTY4YeHHsI 3HAHUM M MPUMEHEHHsI UX B PEasIbHOM JKU3HU JUIsl pelIeHUs
MPAaKTUIECKHUX 3a/1a4.

B cBs3u c STUM mpu U3yYEeHUH TpeaMeTa «XUMUS» JTOMHHHUPYIOIIEe 3HaYeHHE
MPUOOPETAIOT TaKUE IIeNU U 33/1a4H, KaK:

amanranus  OOy4YalIIUXCs K  yCIOBUSM  JWHAMHYHO  PAa3BHBAIOMIETOCS  MHPA,
dbopMUpOBaHHE WHTEIUIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSATEIHPHOMY TIPUHSATHIO TPAaMOTHBIX pPEIICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIVsIX, CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHECHUEM;

dbopMupoBaHHEe y OOYYAIOIMIMXCS KIIIOUEBBIX HAaBBIKOB (KIIFOUEBBIX KOMIICTCHITHH),
MMEIOLINX YHUBEPCAIbHOE 3HAUYEHHUE JJIS1 PAa3IMYHbIX BUJOB JESTEILHOCTU: pelIeHus: npodiem,
MoucKa, aHaiuM3a U 00paboTkM HHOpMAIMK, HEOOXOAMMBIX M NPUOOPETEHUS OIbITa
NEeSTeNbHOCTH, KOTOpasi 3aHMMaeT Ba)KHOE MECTO B MO3HAHHM XUMHH, a TaK)Ke JIJIS OLEHKHU C
MO3UINH KOJIOTHYECKON 0€30MaCHOCTH XapaKTepa BIHUSHUS BEIIECTB U XUMHUECKHUX MPOIECCOB
Ha OpraHu3M YeJIoBeKa U MPUPOAHYIO Cpeny;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
00yYaroImuxcs: CHOCOOHOCTH CaMOCTOSATENBHO IPHOOpPETaTh HOBBIE 3HAHHUS 10 XHMHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMH, UCIOIb30BaTh COBPEMEHHBIE NH(POPMAIIHOHHBIE
TEXHOJIOTUH ISl TIOMCKA M aHAJIN3a y9eOHON M HayYHO-TIOMYJISIPHON HH(OPMAIIMA XUMHYIECKOTO
COJZIEp>KaHUS;



(dbopMHpOBaHUE U Pa3BUTHE Y 00YUYAIOIIMXCS ACCOIIMATUBHOTO U JIOTMYECKOTO MBILIUICHUS,
HAOJIOTATEIIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPU TUTAHUPOBAHUHU U TIPOBEJCHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydYaromuxcs yOekKIEHHOCTH B TyMaHUCTHYECKOW HAIpaBICHHOCTH
XUMHHM, €€ BaXHOH poJlM B  pEUIeHHWH IIO0aJbHBIX MpoOJieM  palMOHAIBHOTO
MIPUPOIOTIONB30BAHUS, TIOMOJHEHUSI SHEPTETUYECKUX PECYPCOB W COXPAHEHHS IMPHPOTHOTO
paBHOBECHS, OCO3HAHMS HEOOXOJUMOCTH OCPEKHOTO OTHOUICHUS K TMPHPOJE U CBOEMY
3JI0POBBIO, A TAK)KE MPUOOPETEHHsI ONbITA MCIIOIb30BaHUS MOMYYSHHBIX 3HAHUH JUIS MIPUHSATHUS
IPaMOTHBIX PEIICHUH B CUTyallUsX, CBA3AHHBIX C XUMUYECKUMU SIBJICHUSMHU.

B yueOHOM 1I1aHe cpemHero oOmiero oOpa3oBaHHs TpeaMeT «XUMHs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeaIMeTHOI 06macTn « EcTecTBeHHO-HAYYHBIE TTPEIMETHI».

OOmiee yuciio 4acoB, OTBEACHHBIX IS M3YYEHUS] XMMHUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmiero obpa3zoBaHusi, coctaBiser 68 yaco: B 10 xmacce — 34 yaca (1 gac B Henento), B 11
kiacce — 34 vaca (1 4ac B Hezeo).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHU4eCKOM XMMHH

IIpenMeTr opraHM4YeCKOil XUMHUU: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYCHHE B MOIYYCHHUH
HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpoeHUsl OpraHnyeckux coeauHeHnii A. M. bytneposa,
e€¢ OcHOBHbIE mONOXKeHUs. CTpyKTypHbIe (OpPMYJBl OpraHMYECKUX BemiecTB. ['omomnorus,
nzomepus. XuMudeckasi CBSI3b B OpraHUUECKUX COCTUHEHUSIX — OJMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o0  kimaccuuKanmu — OpraHMYecKux  BemiecTB.  HomeHkmartypa
OpPraHUYECKUX COEIMHEHMH (cucTeMaThdecKas) W TpPUBHAIbHBIE HA3BaHUS Ba)KHEHIINX
IpeJicTaBuTeNIel KJIaCCOB OPraHNYECKHUX BEIIECTB.

OKCIIEpUMEHTAIIBHBIE METOJbI U3YUYEHHUs BEIIECTB M HUX NPEBPALLEHUI: 03HAKOMIICHHE C
o0pa3llaMy OpraHMYecKMX BEIECTB W MaTepHalaMu Ha UX OCHOBE, MOJIEITUPOBAHHUE MOJIEKYII
OpPraHMYECKUX BEIIECTB, HAOIIOJEHWE U ONHMCAaHHE JAEMOHCTPALMOHHBIX OINBITOB IO
MPEBpAILEHUIO OPraHUYECKHX BEIECTB MPH HarpeBaHUH (TUIaBJIeHUE, OOYTIMBAHNE U TOPEHHUE).

Yraesonopoabl

AnKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMUECKHUH psiA. MeraH W 3TaH — MpocTeiiune
IPEJCTaBUTENIN AJIKAHOB: (PU3MUECKHME M XUMHMYECKHE CBOICTBa (peakiuM 3aMelleHus |
TOpEeHMs), HaX0XKJIEHUE B PUPO/JIE, MOITyYeHUE U IPUMEHEHHE.

AJTIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTUYECKUM psl. DTUIEH U MPONUIIEH — IPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3UYECKHE M XUMHUECKHE CBOMCTBA (peakuUuu THAPUPOBAHUS,
raJIor€HUPOBaHUs, TUPATALMU, OKHCIEHHS U TOJIMMEPHU3ALIUN ), [T0JIyY€HNUE U IPUMEHEHHE.

Anxanuensl: OytamaueH-1,3 u MetunOyTaguen-1,3: cTpoeHue, BaKHEWIINE XHMHUYECKUE
cBoiicTBa (peakius nonuMepusanun). [lonydeHne CHHTETUYECKOTO KayuyKa U PEe3UHBI.

ATKHHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOTMYECKHH psia. ALETWIEH —
MPOCTEHUIIINN TIPEICTABUTENb ATKHHOB: COCTaB, CTPOCHHE, (U3UUYECKHUE U XUMHUYECKHUE CBOMCTBA
(peakuuu TUIpUPOBAHUS, TAJIOT€HUPOBAHMSI, THAPATAlIUH, TOPEHHUSI ), IOJTyUYeHHE U IPUMEHEHHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (pu3MyecKMe W XHUMHUYECKHUE CBOMCTBA (peakiuu
raJJOTeHUPOBAaHUsI U HUTPOBAHUs), MOJyYeHHE W HpUMeHeHue. Tonyon: cocmas, cmpoeHue,
@usuueckue u Xumuieckue ceolcmea (peaKyuu 2aio2eHUpo8anus U HUMpPOBAHUs), NOTyYeHUe U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAIMMHU K pa3IUYHbIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIeBOAOPOJOB. [IpuponHbIii ra3 U MOMyTHBIE HEQTSHBIE Ta3bl.
Hedtr u e€ mnpoucxoxaenue. CrnocoObl mnepepabOTKH HepTH: TEeperoHka, KpPEeKUHT
(TepMuUecKUii, KaTanuTUYeCKuil), nupoiau3. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ POJYKThI €ro nepepadoTKy.

OKCIIEpUMEHTAIIBHBIE METOJbI U3YYEHHUs BEIIECTB M HUX NPEBPALLEHUI: 03HAKOMIICHHE C
o0pasnamu IacTMacc, KayuyykoB U pe3uHbl, kKoiekuun «Hed1b» n «Yromb», MonenupoBaHue
MOJICKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, NPOBEICHHE IPAKTUYECKOW pPaOOThI:
MOJTy4Y€HHUE 3TUJICHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnsie 3anaun.




Bbruucnienust 1mo ypaBHEHHMIO XUMHMYECKOW peakuuu (Macchl, 00BbEMa, KOIUYECTBa
HCXOJHOIO BEIIECTBA WJIM MNPOAYKTAa pPEaKUMU MO HM3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOT'O U3 MCXOJIHBIX BEIIECTB WU MPOJYKTOB PEAKIINN).

Kucaopoacoaep:xaiue oprann4ecKkue coelHHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON M STaHON: CTpoeHue, (U3NYECKUEe U
XMMUYECKHE CBOICTBa (peaklUuu ¢ aKTUBHBIMH MeETaslaMH, TaJlOr€HOBOAOPOJaMH, TOpEHHeE),
IIpUMeHeHne. BogopoiHele CBsI3U MEXAy MOJIEKYJIaMH CIIMPTOB. JleliCTBUE METaHOJa U ATaHOIA
Ha OpPTraHu3M YeJIOBEKa.

MHoroaToMHble CHUPTHI. OTUJICHIVIMKONb W TJIHMIEPHH: CTPOCHUE, (PHU3UUECKUE WU
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO LIEIOYHBIMU METAJUIAMH, KaueCTBEHHAs PEaKIHs Ha
MHOTOAaTOMHBIE CcnupThl). JleiicTBuEe Ha opraHu3Mm 4enoBeka. [IpumeHeHue rauIepuHa u
STHJICHTJIUKOJIA.

@deHon: CTpOCHHE MOJEKYJbl, (U3nMueckue M XUMHUYECKHe CBOMCTBAa. TOKCHYHOCTH
¢denona. [Ipumenenue gpeHomna.

Anpneruapl U Kemowuwi. DOpManblIeruj, aueTadbAerH]: CTpoeHHe, (U3NYECKHe U
XMMHMUYECKHE CBOMCTBA (pEakUMM OKHUCIEHHS M BOCCTAHOBJIEHMsS, Kaue€CTBEHHBIE PpEaKIUN),
IIOJIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE IPEENIbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHAsI U YKCYyCHAasl KUCJIOTHI:
cTpoeHue, (pu3nuecKkue 1 XUMHYECKHE CBOMCTBA (CBOWCTBA, OOIIHME IS KJlacca KUCIIOT, peaKIus
TepuUKanmn), MojlyyeHue U mnpuMeHeHue. CTeapuHOBas U OJEMHOBAs KHCIOTHI Kak
MIPEJICTaBUTENIN BBICHIMX KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble >QUpbl Kak MPOU3BOJIHBIE KapOOHOBBIX KUCIOT. ['MIPONN3 CIIOKHBIX 3(HUPOB.
Kupsl. 'naponns xupos. [Ipumenenne xupoB. buonoruueckast poiib KUpPOB.

VYTaeBojpl: cOCTaB, KiacCU(UKaLUs YIiIeBOI0B (MOHO-, M- U Mosincaxapusl). ['moko3a —
MPOCTEHIINK MOHOCaXapHuI: OCOOEHHOCTH CTPOCHHS MOJEKYJbI, (pU3MYecKHe W XUMHUYECKHUE
cBoiicTBa (B3ammojeiictBue ¢ rujapokcugom wmeau(ll), okucieHne aMMHUayHBIM PacTBOPOM
okcuga cepebpa(l), BoccTaHOBIeHHE, OpOXEHHE TJIIOKO3bI), HAXOXICHHE B TMPHUPOJE,
npuMeHeHne, onosornyeckas poiab. orocuaTe3. @PyKTO3a KAaK H30MEP TITFOKO3HI.

Kpaxman n nemnosnos3a Kak OIpUpoaHble noauMmepbl. CTpoeHre Kpaxmasia U LEJII0I03bI.
dusnueckre 1 XUMUYECKHEe CBOMCTBA KpaxMaina (THAPOJIN3, KAaueCTBEHHAs peakIus C HOJIOM).

OKCIIEpUMEHTAIIBHBIE METOABl M3YYEHHs BEIIECTB M HX IPEBpAIICHUI: IPOBEIECHUE,
HaOJIOZIGHHE W ONMCAaHHE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHbBIC
peakiuu OJHOATOMHBIX CHHUPTOB (OKUcCIeHHe 3TaHoia okcugoMm Menu(ll)), MHOroaTroMHBIX
CHHUPTOB (B3auMojelcTBUE TinuepuHa ¢ ruapokcunom wmeau(ll)), ampaernnoB (oxuciaeHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u rumpokcumom wmeau(ll), B3ammonericTBue
Kpaxmajga C HWOJOM), TPOBEACHHE MPAKTUYECKONW padOTHI: CBOWCTBA PacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3amaun.

Bbluucrienust 1Mo ypaBHEHHMIO XUMHYECKOW peakuuu (Macchl, 00BbEMa, KOIUYECTBa
MCXOJIHOTO BEIECTBA WM MPOAYKTa PEAKIHMU IO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOT'O U3 MCXOJIHBIX BEIIECTB WU MPOJYKTOB PEAKIINN).

A3oTcozepikalie OpraHn4eckiue CoeAMHEHNSI.

AMMHOKUCIIOTBI Kak aM(oOTepHble OpraHu4eckue coequHeHus. Dusnueckue U
XMMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha MpuMepe TIuIMHA). buomorndyeckoe 3HayeHHE
aMUHOKHCIOT. [lenTuast.



benku kak MmpuUpOJHBIE BBHICOKOMOJEKYJSIpHBIE coeauHeHus. IlepBuuHas, BTOpUYHAS U
TpPEeTUYHAsi CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OEJKOB: THIPOJIN3, JEHATypallHs,
KayeCTBEHHBIC PEaKINK Ha OCKH.

DKCIeprMEHTaIbHBIE METONBl M3YYEHHs BEUIECTB M WX IPEBPALICHUH: HaOIIOACHHE U
OIMCAaHWE JIEMOHCTPAIMOHHBIX OINBITOB: JCHATypanuss OEJIKOB TpPHU HAarpeBaHUM, I[BETHHIC
peaxiuu 6eIKoB.

BricokoMoIeKyIsIpHbIE COeTHHEHHS

OCHOBHBIE TOHATUS XMMHHU BBICOKOMOJIEKYJISIPHBIX COEJMHEHUI: MOHOMEp, MHOJIHMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPHU3aIlH, CpeIHsAs MOJeKylsipHas Mmacca. OCHOBHbBIE
METOBI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSAMHEHHIA — IMOJIMMEPU3aIHsl U TOJTMKOHICHCAITHS.

OKCIepUMEHTAIbHBIE METOBI M3YYEHHUS BEUIECTB M MX MPEBPALICHUIN: 03HAKOMIICHHE C
o0pa3aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayJyKOB.

MexnpeaMeTHbIE CBSI3N.

Peanuszanus MeXnpeaMETHBIX CBSI3€H MPH M3Y4YeHHH OpraHudeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS 4epe3 HCIIOJIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK H
TIOHSATHUH, SABJSIOIINXCA CUCTEMHBIMU JIJIs1 OT/AEIBHBIX IPEJAMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OOme ecTecTBEHHO-HAY4HbIE TOHATHSA: SBJICHHE, HAay4HbIM (akT, TUrores3a, 3aKOH,
TEOpHsl, aHalIW3, CHHTE3, KIACCU(PHUKAIMSA, TIEPUOANIHOCTh, HAOIIOACHNE, W3MEpEHHeE,
HKCIEPUMEHT, MOACITHUPOBAHHUE.

®uznka: MaTepusi, SHEPTHs, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTHYECKUN YPOBEHb,
BEIIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3NIECKHE BETMYUHBI M €TUHHIIBI
UX U3MEPEHUSL.

Bbuonorus: xmerka, opraHmsM, Ouoctepa, oOMEH BEIIECTB B OpraHH3Me, (OTOCHHTES,
OMOJIOTMYECKN aKTHUBHBIE BEeIIeCTBA (O€IKH, yIIeBOAbI, JKUPHI, (PEPMEHTHI).

I'eorpadus: MuHepaibl, TOPHBIE TOPO/IbI, MTOJIE3HbIE HCKOMAeMbIe, TOIUIUBO, PECYPCHI.

TexHonorHs: MUIIEBBIE TPOIYKTHI, OCHOBBI PAIIHOHAILHOTO MATAHMS, MOIOIINE CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE MPEerapaThl, MaTepHalIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMUH

XuMHUYECKU dneMeHT. AToMm. Sapo aroma, W30TOMBI. ONEKTPOHHAs 00OJOYKa.
DHepreTUvecKre YpOBHU, TIOYPOBHH. ATOMHBIE OpOUTanH, s-, p-, d- anemenTsl. OcoOeHHOCTH
pacnpeziesieHusi 3JIEKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DOnekTpoHHast KOH(HUTypaIrys aTOMOB.

[lepuonnueckuit 3akoH u llepuomgmueckas cucrema xumuueckux osnemeHros /[l H.
MengeneeBa. CBs3b nepuoAUYEecKOro 3akoHa U llepuoanyeckoil CHUCTEMBl XUMHUYECKUX
anemeHnToB J[. . MenneneeBa ¢ COBPEMEHHOW TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
WM3MEHEHUSI CBOMCTB XMMHUECKHUX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB
0 TpyMIaM U epuojaM. 3HaueHrue MepUoIUIECKOro 3aKOHa B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKass CBA3b. Buabl XUMHUECKOW CBA3M (KOBaJIGHTHAs
HEeNoJIsipHasl W TOJSApHas, MOHHAs, MeTajuindeckas). MexaHn3Mmbl 00pa30BaHHs KOBAJIEHTHOM



XUMHUYECKON cBs3U (OOMEHHBIN M JJOHOPHO-aKIENTOPHBIN). BogoponHas cBs3b. BaneHTHOCTS.
DnekTpooTpuaTeIbHOCTh. CTeneHb OKUcaeHUs. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKyISIPHOTO U HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BelIeCTBA. THUMNBl KPHUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTaJUIMYECKON PEHIETKU.

[lonsiTue o AucHepcHbIX cucTeMax. MICTUHHBIE U KOJJIOMIHBIE pacTBOpBL. MaccoBast 10s
BEILIECTBA B pacTBOpE.

Knaccudukanuss HeopraHMYecKnx coeauHeHud. HoMmeHkiatypa HeOpraHMYeCKHX
BeIleCTB. |'eHeTnyeckasl CBsI3b HEOPraHMYECKUX BEIECTB, MPHUHAMIEKAIIMX K Pa3IUYHBIM
KJIacCaM.

Xumuueckas peakuus. Kiaccupukanust XUMHYECKUX pEakIuid B HEOPTaHWYECKOH U
OpraHUYeCKON XUMHH. 3aKOH COXPaHEHUS! MAcChl BEIIECTB, 3aKOH COXPAaHEHUS W MPEBPALLECHUS
SHEPTUH MPU XUMHUYECKUX PEAKITUIX.

CkopocTh peakiuu, €€ 3aBUCMMOCTb OT pas3NU4YHbIX (hakTopoB. OOpaTUMbIE PEAKIIHH.
Xumnueckoe paBHoBecHe. (DakTOphI, BIMSIOIIME HA COCTOSIHME XMMHYECKOTO pPABHOBECHSI.
[Tpunuun Jle [larenbe.

Onextponutuyeckas auccormanus. CuibHble U cialbbie d7eKkTponuThl. Cpena BOTHBIX
pacTBOPOB BEUIECTB: KUCIIAsl, HEUTpaIbHAs, IETOYHAS.

OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU.

OKCHepUMEHTAIbHBIE METOJbl W3YUYEHHUs BEIIECTB M MX IPEBpAIICHUI: AEMOHCTpalus
tabmun «llepuoguyeckas cuctema xumudeckux sjeMeHToB J[. WM. MennaeneeBa», uzyudeHue
MoJeNiell KPHUCTAUIMYECKUX PEmETOK, HAOMIOJACHHEe U OINUCaHHe JAEMOHCTPAIMOHHBIX H
1ab0paTOPHBIX OMBITOB (Pa3lioKeHHE IEPOKCHIa BOJOpPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONPEACIICHUE CPEAbl PACTBOPOB BEILIECTB C MOMOIIBI YHUBEPCAIBHOIO MHAMKATOPA, PEAKIUU
MOHHOTO OOMeEHa), MPOBEIECHUE MPAKTHUECKON paboThl «BrusHue pa3nuyHbIX (PaKTOpOB Ha
CKOpPOCTb XMMHUYECKON PEAKIIUN.

Pacuérnbie 3amaymn.

Pacuérel no ypaBHEHUSAM XUMUYECKUX PEAKLNI, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI,
pPacy€Thl C UCMOIB30BAHUEM MOHATHS «MACCOBAs JI0JIS1 BEIIECTBAY.

Heopranuyeckass xumus

Hemeranmnsl. Ilonoxxenne HemeramuioB B Ilepuogudeckoil cucreMe XUMHUYECKUX
anemeHToB Jl. 1. MeHneneeBa M OCOOCHHOCTH CTPOEHHs aTOMOB. (DHU3MUECKHE CBOWCTBA
HEMETAIJIOB. AJUIOTPOTHSI HEMETAILIOB (Ha MpUMepe KUCIOpoa, cepsl, hocdopa u yriaepoaa).

XUMUYECKHEe CBONCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEpbI, a3oTa, (ocdopa,
yIJIepo/ia U KPEMHUS) U UX COCTMHEHUM (OKCHI0B, KUCIOPOICOACPKALTUX KUCIOT, BOJIOPOIHBIX
COCTMHECHHM ).

[IpumeHneHre BaXHEUIIINX HEMETANIOB U MX COCTMHEHUH.

Meramebl. [lonoxenne metamios B [lepuoanueckon cucreMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS INEKTPOHHBIX 000J04YeK aToMOB MeTamnoB. OOriue
¢usnueckue cpoiicTBa MeTauioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHMYECKHHM Pl HANPSHKECHHH
METAJLIOB.

XUMHUYECKHE CBOWCTBA BaXKHEWUIIUX METAJUIOB (HATpUM, Kajaui, KaJbLMA, MarHui,
QITIOMUHUMN, ITUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUHU.

O6mue ciocoObl moxy4YeHust MeTauioB. [IpuMeHneHne MeTauioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHbIE METOAbl HW3YYEHHS] BEIIECTB W HMX MPEBPALCHUN: H3y4YeHUE
KoeKuun «MeTamibpl U CIUIaBbl», OOPa3lOB HEMETANIOB, DPEIIEHHE AKCHEPUMEHTAIbHBIX



3aja4, HaONIOJIGHWE W  ONHCAaHUE JIGCMOHCTPAIMOHHBIX U JaOOpaTOPHBIX  OMBITOB
(B3auMojielicTBUE TUAPOKCUAA ATIOMUHHUS C PAacTBOpPaMU KHUCJIOT M IIeJouYel, KaueCTBEHHbIE
peakiuy Ha KaTHOHBI METAJLJIOB).

PacuérHrle 3agayn.

Pacuérbl macchl BemiecTBa WM 00bEMa ra3oB IO W3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce WM 00BEMY OJIHOTO M3 YUYacTBYIOIIMX B PEaKIMU BEUIECTB, pacuéThl Macchl (00BEMAa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 )KU3Hb

Ponp xuMuu B obecrieueHuH IKOJIOTHUECKON, YHEPreTUUYECKOi 1 NMHIeBOi 0€301MacHOCTH,
pa3BUTHM MeAuIUHbL. [lOHSATHE O HAyYHBIX METOJAaX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuuid.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIEHHOTO MOJy4YeHHUS
Ba)KHEHIIINX BEIIECTB.

UenoBek B MHUpE BEUIECTB M MaTEPHAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepHUalbl,
KOHCTPYKIMOHHBIE MaTepUalibl, KPAacKd, CTEKJIO, KE€paMUKa, MaTepuaibl Js 3JIEKTPOHUKH,
HAHOMAaTEPHAJIbl, OPTAaHNYECKHUE U MUHEPATbHBIC YIOOPEHHUSL.

XuMHUsT U 3[I0pOBbE YEIIOBEKA: MpPaBWJIa HUCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPEMApPaATOB,
IpaBuJia 6€30MaCHOT0 UCIOIb30BaHMsI PEnapaToB OBITOBOM XUMHUHU B ITOBCETHEBHOM JKU3HMU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanuss MeXnpeIMETHBIX CBSI3€H MPU U3YYCHHUH OOIEH M HEOPTaHWMYECKOW XUMHUU B
11 xmacce ocyuiecTBiseTCs Yepe3 MCIOIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYYHBIX MOHSATHI,
TaK M MOHATHUM, SBISIFOUIMXCSI CUCTEMHBIMH JJIsl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO
LMKJIA.

OOmue ecTecTBEeHHO-HAYYHbIE TOHATHS: HAy4YHBIM (aKT, TUMOTe3a, 3aKOH, TEOopus,
aHauM3,  CHHTe3,  KiacCUpUKAIMs,  MEePUOAWYHOCTb,  HAONIOJCHHE,  DKCIIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepus, SHEprusi, mMacca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOIl,
PaMOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUYECKUI YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHHME BEIlleCTBa, PU3NUYECKHE BEJIMYMHBI U €IMHUIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kneTka, opraHusM, »KocHcTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepaibl, TOPHBIE TOPOIbI, TOJIE3HBIE HCKOIIAaEMBbIE, TOIUIUBO, PECYPCHI.

TexHnomnorus: XUMUYECKas MIPOMBILUIEHHOCTb, MeTaJuTyprusl, IIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuasos, CEJIbCKOXO3s5IIICTBEHHOE IIPOU3BOJICTBO, NuIieBas
IIPOMBIIIJIEHHOCTh, (papManeBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOACTBO KOCMETHUYECKUX
MIpenapaTroB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTE€pUajoB, AJIEKTPOHHAs MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



IVDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMELI 110 XUMHWN HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pPE3yibTaTaM OCBOCHHS OOYYAIOIIMMUCS IPOTpaMM CPEAHEro oOIero oOpa3oBaHUs
(JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM). Hay4dHO-MeToarueckoil OCHOBOM ISl pa3paOO0TKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
MIPOrpaMM CPETHETO OOIIETO 0Opa30BaHUs SBISETCS CUCTEMHO-IESTEIIbHOCTHBIN TIOIXO.

B cooTBeTcTBUM € CHCTEMHO-AESATENBHOCTHBIM MOAXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeAMeTa «XUMHs» Ha
YPOBHE CpeJTHEro 00111ero 00pa30BaHuUs BBIJCICHBI CISAYIONINE COCTABISIONINE:

OCO3HaHUE OOYYAIOUIMMUCS POCCHUMCKON TpaKJaHCKOM HIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAaMOCTOSTEIBHOCTH U
CaMOOTIPEJICIICHHIO;

HaJIM4YneC MOTHUBAIIUU K 06y‘I€HI/IIO;

IeJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUH JIMYHOCTH HA OCHOBE KJTFOUEBBIX IICHHOCTEH M MCTOPUUYECKHUX TPATUITUN 0a30BOM
HayKUd XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIMXCS PYKOBOJICTBOBAaTHCS B CBOEH JEATEIBHOCTH IEHHOCTHO-CMBICIIOBBIMH yCTaHOBKAMH,
MPHUCYIIMMHU LIEJTOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJIU4ne HpaBOCOSHaHI/ISI 3KOJIOFI/I‘-IGCKOI>'I Ky.HI:TypI)I 158 CHOCOGHOCTI/I CTaBUTH LICJIIN N CTpOI/ITI) JKN3HCHHBIC I1JIaHBI.

.HI/I‘-IHOCTHBIC pe3y.HBTaTBI OCBOCHUA Hpe;[MeTa «XUMUSI JOCTUT'AKOTCA B C€IWHCTBC yq€6H0fI 158 BOCHHTaTeHLHOfI NCATCIIBHOCTU B
COOTBETCTBHUHU C FYMaHHCTquCKHMH, COHI/IOKYJ'IBTypHI)IMI/I, )IYXOBHO-HpaBCTBeHHI)IMI/I ICHHOCTSIMHU U uacajiaMu pOCCHﬁCKOFO rpamuchxoro
O6HI€CTBa, HpI/IHHTBIMI/I B O6HI€CTB€ HOpMaMI/I u HpaBI/IJ'IaMI/I IIOBECACHUS, CHOCO6CTBYIOHII/IMI/I HpOHGCCﬂM CaMOIIO3HaHus, CaMOpa3BI/ITI/I$I n
HPaBCTBEHHOT'O CTAHOBJICHUS JTUYHOCTH OOYYaIOIIHUXCS.

JIngHOCTHBIE pE3ynbTaThl OCBOEHHUsS MpeaMeTa «XUMHUS» OTPaKaroT CPOPMHUPOBAHHOCTH OMBITA IMO3HABATEIHPHOM M MPAKTHYECKOM
NEeSTeNFHOCTA 00YYAIOIINXCS TT0 peaTn3allui MPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaIaHCKOr0 BOCIIUTAHMSA:

0CO3HaHUsI 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, yBaKEHHSI K 3aKOHY U TIPABOTIOPSIKY;

HpGIICTaBJIeHI/IH O COLIMAJIBHBIX HOpMaX 148 HpaBI/IJIaX MCEKINYHOCTHBIX 0THOH.I€HI/II71 B KOJIJICKTHUBE,

TOTOBHOCTH K COBMeCTHOfI TBOp‘—I@CKOﬁ JCATCIIBHOCTHU HpI/I CO3JaHUN y‘-IG6HBIX HpOGKTOB, peI_HeHI/II/I yqe6HBIX " IIO3HABaTCJIbHBIX 3a/a4,
BBITIOJIHCHUHN XUMHUYCCKUX 3KCHCpI/IMeHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMAaTh MOTHBBI, HAMEPEHUS, JIOTHKY W apTyMEHTHI JIPYTUX TPHU aHaJIu3e Pa3jIuvHbIX BUIAOB y4eOHOM
JIEeITEILHOCTH;



2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOT'O OTHOILLIEHUS K UCTOPHUUECKOMY U HAyYHOMY HAcCJIEJUI0 OT€YECTBEHHON XUMUU;

YBa)XKEHMsI K IIPOLIECCY TBOPYECTBA B 00JaCTH TEOPUM U MPAKTUUYECKOTO MPUMEHEHMSI XUMHH, OCO3HAHUS TOTO, YTO JOCTHUKEHHSI HayKu
€CTb PE3yJbTaT JUIMUTENbHBIX HAOII0IEHUH, KPOIOTIMBBIX HIKCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTHKOB;

MHTepeca U MO3HAaBATEIbHBIX MOTHBOB B MOJIYYEHUHU U MOCIEAYIONIEM aHaJIn3e NHPOPMAIMHN O TEPEOBbIX JOCTH)KEHUAX COBPEMEHHOM
OTE€YECTBEHHON XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO ITOBEACHHUS;

CIOCOOHOCTH OLIEHUBATh CHUTYyalllW, CBS3aHHBIE C XUMHUYECKUMH SIBJICHUSMH, U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH HA
MOpaIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHUBATh CBOE MOBEJACHME W INOCTYNKU CBOMX TOBapHILEH C MO3MLIMNA HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHUE
ITOCJIEACTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHHs KYJbTYPhI 310POBb:

MIOHUMaHMs LEHHOCTeH 30poBOro M Oe3omacHoro obpasza >KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY
(bu3n4ecKOMy U IICUXUYECKOMY 3]I0POBbIO;

COOJIIOICHNS TIPAaBUJI O€30MacCHOT0 OOPAIIEHHUS C BEIIECTBAMU B OBITY, TOBCEHEBHOM KU3HU U B TPYIOBOH JEATEIBHOCTH;

MOHUMAaHMS LEHHOCTH MPAaBUI MHIMBHUYyaJbHOTO M KOJJIEKTUBHOTO OE30MacCHOTO MOBEACHUS B CUTYaLUSIX, YTPOXKAIOUIUX 30POBBIO U
JKU3HM JIIOJIEH;

OCO3HAHUS MOCIEACTBUNA U HENPUSATHUS BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHUs);

5) Tpya0BOIro BOCIMTAHUSA:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEA0BATEIbCKOW JESTENbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPUECKOH M APYTUX
BHJAX JEATEIbHOCTH;

YCTaHOBKH Ha aKTMBHOE Y4acCTHE B PEIICHUH NPAKTUYECKUX 3a/1a4 COLMAIbHOM HAapaBIEHHOCTH (B paMKaX CBOETo Kjacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3smudHOro poja, B TOM YMCIIE Ha OCHOBE NMPUMEHEHHs MpPEAMETHBIX 3HAHHWN 10
XUMUY;

YBa)XXEHUS K TPY.ly, JIOJSAM Tpyia U pe3yibTataM TPyAOBOH NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBHUAYaJbHOW TpPaeKTOpuUu oOpa3oBaHuMs, Oyaylied mpodeccuu U pean3aiui COOCTBEHHBIX
KM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB M MOTPeOHOCTEH 001IeCcTBa;

6) 3K0JI0rMYecKOro BOCIIUTAHMSI:

HKOJIOTUUECKH 11€7IeCO00Pa3HOro OTHOIIEHUS K MPUPOJIE, KaK HICTOYHHUKY CYIIECTBOBAHMS KU3HHU Ha 3eMiie;



MOHUMaHMA TJIO0ATBHOTO XapakTepa HKOJIOTHYECKUX IMPOoOJieM, BIUSHHUS SKOHOMHYECKHX IPOLECCOB HAa COCTOSHHE IMPHUPOJHON M
COLIMAJIBHOM CPEJIbL;

OCO3HaHUS HEOOXOJMMOCTH UCTOIb30BaHUS JOCTHKEHUN XUMUH JJIs1 PELLIEHUS] BOIPOCOB PallMOHAIBHOTIO IPUPOIONOIb30BAHMS;

aKTMBHOTO HENpUATHs AEHCTBHUHA, NMPUHOCSIIUX BpEA OKpY’Karolled MPUPOJHOM cpele, YMEHHs MPOTHO3MPOBATh HEOIaromnpHsTHbIE
9KOJIOTUYECKHE MTOCIEACTBUS IPEANPUHUMAEMBIX JEUCTBUI U MPEIOTBPAILATh UX;

HaJIMYUS Pa3BUTOrO 3KOJOTMYECKOTO MBIIIICHHS, DKOJIOTHYECKON KYJIbTYpPBI, OIBITA AEATEIbHOCTH 3KOJOTMYECKON HalpaBICHHOCTH,
YMEHHSI PYKOBOJCTBOBAaTbCSI MMHU B II03HaBaTEJIbHOM, KOMMYHHMKAaTUBHOW M COLMAJIbHOM NPAKTHKE, CIIOCOOHOCTH U YMEHMS AKTUBHO
MPOTUBOCTOSTH UJCOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH;

MOHMMaHMA cHelu(UKN XMMUU KaK HayKd, OCO3HaHHUs €€ poiu B (DOPMUPOBAHMM PALMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUH
LIEJIOCTHOTO MPEJCTAaBICHUS 00 OKpY’KaloIleM MHpe Kak O €AMHCTBE NPHUPOJbl U UEJIOBEKAa, B MO3HAHUU NPHUPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHnr IpobieM COXpaHEeHUsl TPUPOTHOTO PaBHOBECHS;

yOe:XIEHHOCTH B 0COOOH 3HAUMMOCTH XUMHHM I COBPEMEHHOM LIMBUIM3ALMU: B €€ TYMaHUCTUYECKON HANpaBIEHHOCTH U BaXXHOH poJiu
B CO3JJaHUM HOBOW 0a3bl MaTepUabHOW KYJbTYpPbI, PELICHUU TNI00AIbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOH,
SHEPreTUYECKOM, MHUILEBOM M HKOJOTHUECKOW OEe30MacHOCTH, B pa3BUTHM MEAMLUHBI, OOECIIEYEHHWH YCJIOBUH YCHEIIHOTO TpyAa u
HKOJIOTUUECKU KOM(OPTHOMN KU3HU Ka)I0TO WiieHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: MOHUMAaHMsI CYIITHOCTU METO/0B IMO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKaxX, CIOCOOHOCTH
WCTIOJIB30BAaTh TOJy4aeMble 3HAHHS JUI aHAlU3a M OOBSCHEHHUS SBJICHUN OKPYIXKAIOIIEro MHpa M MPOUCXOIAIINX B HEM M3MEHEHUH, YMEHHUS
nenaTb 000CHOBaHHBIE 3aK/IFOYEHHS HA OCHOBE HAYYHBIX ()aKTOB M MMEIOLINXCS IAHHBIX C LIEJIbI0 MOIy4YEHHs I0CTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO UCIIOIb30BaTh XUMUYECKUE 3HAHUS /TSl pelIeHHsI MPOOJIeM B peallbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K NO3HAHUIO U MCCIIEN0BATENIBCKON JESTENBHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO, K AKTUBHOMY IOJIYYEHUIO HOBBIX 3HaHUI 110 XUMUH B
COOTBETCTBHH C )KU3HEHHBIMH IOTPEOHOCTSAMU;

UHTEpeca K 0COOEHHOCTSM TpyJa B pa3InUHbIX cepax mpophecCHOHATBHOM e TeTbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHHS Y4eOHOTO MpeaMeTa « XMMHUs» Ha YPOBHE CPEIHEr0 00IIero 00pa30BaHUs BKITFOYAIOT:
3HaUYUMBbIC I (DOPMUPOBAHHUS MHUPOBO33PEHHUS OOYYAOIIMXCS MEKIUCIUTIMHAPHBIC (MEXIPEIMETHBIE) OOIeHAYYHbIC MOHSATHS,
OTpaXkarollre IEJIOCTHOCTh HAYYHON KapTHUHBI MHUpa M CIEIU(PUKY METOJIOB MO3HAHHUSA, MUCIIOJIB3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus,



BEIIIECTBO, DHEPIHs, SBICHHE, MPOLECC, CUCTEMa, HAyYHBIH (PaKT, MPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCIEI0BaHUE,
HaOII0ZICHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yYHHUBEpcallbHble y4eOHbIe JeHCTBHs (IIO3HABaTeNbHBIC, KOMMYHHMKATHBHBIC, PETYJISATUBHBIC), obOecneuuBaromme (HOpMHUpPOBAHUE
(YHKIIMOHATIBLHON TPAMOTHOCTH U COITMATTBHOM KOMIIETCHITMH O0YJarOIINXCS,

CIIOCOOHOCTH 00YYAIOIINXCSl UCTIOIB30BaTh OCBOCHHBIC MEXIUCIMILIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC YUeOHBIC
JeMCTBYSI B IO3HABATEIHHON U COLIMATBHON MPAKTHKE.

MeranpeaMeTHBIC PE3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCAJIbHBIMU YYCOHBIMU TI03HABATEIbHBIMH, KOMMYHHKATUBHBIMH |
PEryJIITUBHBIMUA ,[[GIZCTBHHMH.

OBiajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEILHBIMHU 1eHCTBUIMMU:

1) 6a3oBble JIOrHYecKHe NeCTBUSA:

CaMOCTOSITENTLHO (POPMYITUPOBATEH M AKTYaIH3UPOBATEH IPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

OTpeNeNnaTh eI ACATSIBHOCTH, 3ajaBas MapaMeTpbl M KPHUTEPUU HUX JOCTIKEHHUS, COOTHOCUTH PE3YyJbTaThl NEATEILHOCTH C
IIOCTABJICHHBIMU IICJISIMU,

UCIONIF30BATh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHHUS — BBIAEIATh XapaKTepHbIe MPU3HAKY MOHITUN U YCTaHABINBATh
WX B3aMMOCBS3b, HCIIOIH30BaTh COOTBETCTBYIOITUE TTOHATHS I OOBSICHEHHS OT/ICTbHBIX (DAKTOB U SBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHH JUIs KJIacCU(UKAIIMH BEIIECTB U XUMHUUECKUX PEAKIIN;

yCTaHABIUBATh MPUYNHHO-CIICICTBEHHBIE CBS3H MEXKAY U3y4aeMbIMH SIBICHUSMU;

CTPOUTH JIOTHUYECKUC PACCYKICHUSA (I/IHI[yKTI/IBHI)IG, ACAYKTHUBHBIC, I10 aHaJ'IOFI/II/I), BBIABJIAATH 3aKOHOMCPHOCTH W IIPOTHUBOPCUUA B
paccMaTpruBaACMBIX ABJICHUAX, q)OpMy.TIHpOBaTI) BBIBOAbBI U 3aKJIIOUYCHUA,

MPUMEHATH B TIPOLIECCE TO3HAHUSA, HWCIOJIb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MPEeOOpa3oBBIBATh MOICIbHBIC
MpEJICTaBICHNUS — XUMUUYECKUI 3HaK (CUMBOJI) 3J€MEHTa, XUMudeckas popmysa, ypaBHEHHE XUMUYECKOW PEeaKIMK — MPH PEeIIeHUH Y4eOHbIX
MO3HABATENbHBIX U TMPAKTUYECKUX 3a/lady, MPUMEHSATh Ha3BaHHBIE MOJENIbHbIE MPEACTABICHUS Ui BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB M XUMHUYECKHUX PEAKIIHM.

2) 6a3oBbIe HCCIEA0BaTENbCKHUE eiiCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHIA;

(dbopMyJIMpOBaTh LENM W 3aJa49d WCCIICOBAHMS, WCIIOJb30BaTh IMOCTABICHHBIE M CAMOCTOSATEIHHO C(HOPMYIHPOBAHHBIE BOMPOCH B
KauCCTBC MHCTPYMCHTA MMO3HAHWA U OCHOBBI JJI1 q)OpMI/IpOBaHI/ISI TUIIOTE3BI IO MPOBEPKE MPABHUIIBHOCTU BBICKA3BIBACMBIX CY)KIICHI/If/'I;

BJIQJIETh HABBIKAMH CaMOCTOSATEIHLHOTO IJIAHUPOBAHUS W TPOBEACHHUS YYCHHUYECKHX DJKCIEPUMEHTOB, COBEPIIECHCTBOBATH YMEHHS
HaOI0aTh 32 XOJIOM IPOIIECcCa, CAMOCTOSITEIFHO MPOTHO3MPOBATH €0 Pe3yJbTar, (HhOpMyIupoBaTh 0OOOIICHHS] M BBIBOJBI OTHOCHUTEIHLHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHNUS, COCTABIATh 0OOCHOBAHHBIN OTUYET O poAeNaHHON paboTe;



npuoOpeTaTh ONBIT YYEHHYECKOM MCCIEeI0BATENbCKOM M IMPOEKTHOM JEATENIbHOCTH, MPOSBIATh CIHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHUs MPAKTUUYECKHUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJ0B O3HAHUS.

3) padora ¢ undopmanueii:

OPHEHTUPOBATHCS B PA3IMYHBIX MUCTOYHMKAX MH(POpPMALUU (Hay4HO-NOIYJISIpHAs JUTEpaTypa XUMUYECKOTO COAEP KaHUs, CIIPaBOYHbIE
nocobusi, pecypcbl MHTepHeTa), aHANM3UpPOBaTh MH(OPMALMIO Pa3IMYHBIX BHUIOB U (OPM MpEACTAaBICHUS, KPUTUYECKH OIICHMBATh €&
JOCTOBEPHOCTh U HEMTPOTHUBOPEUYUBOCTD;

(GbopMyIMpOBaTH 3aNpOoChl M NMPUMEHATh Pa3IMYHbIe METO/AbI IpPU IMOMCKE M 0TOOpe HMH(pOpMaIMK, HEOOXOAWMOW JUIsl BBITOJHEHUS
y4eOHBIX 33734 ONpPeeNEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIIOIB30BaHUA HHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U PA3TUUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTUMANBHYIO (POpPMY TpeacTaBIeHUs] HHPOPMALIUHU (CXeMbl, rpaduKu, AMarpaMMbl, TaOIHIBI, PUCYHKH H
JpyrHe);

UCTOJIb30BaTh HAyuyHBIH S3bIK B KadyecTBE CpEJICTBA IpHU paboTe ¢ XUMHUYECKOM HHPOpMauueil: MpUMEHSATb MEXIPEIMETHbIE
(pu3nyeckure U MaTeMaTHUECKHUE) 3HAKU U CUMBOJIBI, (pOopMyIIbl, aOOpeBHATYpbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

OgJaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH elCTBUSIMU:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCY>KIaeMOW TeMbl B XOJe AMAjora W/WIM IUCKYCCHUH, BBICKa3bIBaTh HJIeH, (OPMYIHPOBATH CBOU
IIPEJI0KEHUS OTHOCUTENBHO BBITIOJTHEHMSI IPEAJIOKEHHOM 3a/1auH;

BBICTYIIaTh C IMPE3EHTAllMel pe3yJbTaTOB I103HABATEIbHOM JAESTEIbHOCTH, IMOJIYYEHHBIX CaMOCTOSTENbHO WJIM COBMECTHO CO
CBEpCTHUKAMHU TIPU BBITIOJHEHUH XHUMHYECKOTO SKCIIEPUMEHTA, MPAKTHUYECKOW pPabOThI IO HMCCIEJOBAHUIO CBOWCTB H3yYaeMbIX BEIIECTB,
peanu3anuy y4eOHOro mpoekta M (opMyIMpOBATH BBIBOJBI 110 PE3yJIbTaTaM MPOBENEHHBIX HUCCIEAOBAHUM MyTEM COIJIAaCOBaHMs MO3MLUI B
X0J1e 00CyX)eHUsI 1 0OMEHAa MHCHHSIMHU.

OBJajieHHe YHUBEPCAJIbHBIMH PeryIATHBHBIMM AelCTBHSIMU:

CaMOCTOSITENILHO [UIAHUPOBATh U OCYIIECTBIIATH CBOIO NMO3HABATEIbHYIO JAEATENbHOCTD, ONpeenss e€ e U 3a/1aul, KOHTPOJIUPOBATh U
0 Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh MpEAaraeMblii alrOpUTM JEHCTBUH NpU BHITIOJIHEHUM Y4YeOHBIX M HMCCIEIOBATENbCKHX 3ajad,
BbIOMpaTh Hanbosee F3PPEKTUBHBIIN CITOCOO UX PEIICHUS ¢ YYETOM MOJTyUYSHHs HOBBIX 3HAHUH O BEIIECTBAX M XMMUYECKUX PEaKIUIX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOEH /€ATEIbHOCTH Ha OCHOBE CaMOaHalln3a U CaMOOILICHKHU.

MHNPEAMETHBIE PE3YJIBTATbBI

10 KVIACC



[IpeameTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckas XUMHUsD) OTPAXKAIOT:

c(OPMHPOBAHHOCTH TPENCTABICHUI O XMMHUYECKOH COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI MHPA, POJIM XUMHH B TIO3HAHUH
SIBIICHUH TIPUPOBI, B (DOPMHUPOBAHUH MBINUICHUS W KYJIbTYPhI JIHYHOCTH, ¢€ (DYHKIIMOHATHLHOW TPAaMOTHOCTH, HEOOXOIUMOW ISl PEIICHHUS
MPAKTHUYECKUX 33714 U YKOJIOTUYECKH 00OCHOBAHHOTO OTHOUIEHHSI K CBOEMY 37I0POBbIO M MIPUPOAHOMN CpEIE;

BJIQJICHUE CUCTEMOM XMMHYECKUX 3HAHUN, KOTOPasi BKJIFOYAET: OCHOBOTIOJATAIOIITHE TOHATHS (XUMHYECKUH DIIEMEHT, aTOM, DJICKTPOHHAs
o0ollouKa aromMa, MOJEKyNla, BaJeHTHOCTb, 3JEKTPOOTPUIATENLHOCTh, XUMHYECKas CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas H
COKpaliéHHasi), MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA O0BEM, YTIIEpOJHBIN cKeneT, GyHKIMOHANbHAS TPYINa, paguKai, U30Mepus, U30MepHI,
TOMOJIOTUYECKUM PsiJl, TOMOJIOTH, YTJIEBOJOPOABI, KHUCIOPOJ U a30TCOAEpPKAIUE COEAMHEHUS, MOHOMED, IMOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCUHEHHMSI); TEOPUU U 3aKOHBI (TEOpHsl CTPOCHUS OpraHuveckux BemecTB A. M. ByTnepoBa, 3akoH COXpaHEHHS
MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMUU; MUPOBO33PEHUECKUE 3HAHUS, JICKAIME B OCHOBE MIOHUMAHMS TPUUUHHOCTH
U CHCTEMHOCTH XUMHUYECKHX SIBJICHUH, (DAKTOIOTHMYECKHE CBEJCHUS O CBOWCTBAX, COCTaBe, IMOJNyYCHWH WU OE30MacHOM WCIIOIh30BAHUH
BaYKHEHMIIINX OPraHUYEeCKUX BEUIECTB B ObITY U MPAKTUYECKON e TEIILHOCTH YEIOBEKa;

c(hOPMHUPOBAHHOCTh yMEHHUHN BBISIBJIATh XapaKTepHbIC TPU3HAKKA TOHATHH, YCTAHAaBIMBATh WX B3aMMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIIME MOHATHS PU ONTUCAHUU COCTABA, CTPOEHUS U MIPEBPAILIEHUN OPTaHUYECKUX COCUHEHU;

c(hOpMHUPOBAHHOCTh YMEHUI HCIONIb30BATh XUMUYECKYI0 CUMBOJHKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpamIéHHON) GOopMYJT OPraHUYECKUX BEIIECTB U YPABHEHUIN XUMUYECKUX PEAKIUi, H3TOTABIMBATH MOAEIH MOJIEKYJI OPTaHMYECKUX BEIIECTB
JUTSL WILTIOCTPAIMU UX XUMHUYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOPMUPOBAHHOCTh YMEHHWI YCTaHABJIMBATH MPHUHAJICKHOCTh H3YYCHHBIX OPraHUYECKHX BEMIECTB IO MX COCTaBY M CTPOCHUIO K
OTIpeNIeIEHHOMY ~ KJIACCY/TpymIe COeIMHEHUH (YTJIEBONOPOIBI, KHCIOPOA M  a30TCOACpIKAIINE COCNWHEHHS, BBICOKOMOJIECKYIISIPHBIC
COCIMHEHMsI), 1aBaTh UM Ha3BaHWs o cucTematudeckoil HomeHkinarype (IUPAC), a taxke mpuUBOAWTh TPUBHAIBHBIC Ha3BaHMS OTIEIHHBIX
OPTraHWYECKUX BEIIECTB (ITWJICH, TMPOMWICH, aleTWICH, STUJICHTJIMKOIb, TIHIECpUH, (QeHoi, (Gopmanbaerus, aneTaibleTh]l, MypaBbUHAS
KHCJIO0Ta, YKCYCHAsl KUCJIOTa, OJICMHOBAasl KUCIIO0Ta, CTEAPUHOBAs KUCIIOTA, TIII0K03a, PpyKTO3a, Kpaxmall, IeJIJI0103a, TIIUIUH);

c(hOpMHUPOBAHHOCTh YMEHUS OINPENEATh BUAbI XUMUYECKON CBS3M B OPraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TMOJIOKEHUS TEOPUU CTPOCHHUs OpraHmdeckux BemecTB A. M. ByrtiepoBa s oObsICHEHUS
3aBUCUMOCTH CBOMCTB BEILECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHHUS MAcChl BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh COCTaB, CTPOCHHE, (PU3UUYCCKHEC M XUMHUUYCCKUE CBOWCTBA THUIUYIHBIX TPEICTABUTEICH
pa3IMYHBIX KJIACCOB OPraHMYECKUX BEMISCTB (METaH, dTaH, ITHICH, NMPOMWICH, aleTwieH, Oyramuen-1,3, merunOyraameH-1,3, OGeH30I,
METaHOJ, ATAHOJ, 3TUJICHIJIMKOIb, TNIHLEPHH, (EHOJ, aleTalbleru]l, MypaBbUHas M YKCYCHasi KHCIJIOTBHI, IJIIOKO3a, Kpaxmal, LeJUIi0J03a,
AMUHOYKCYCHAsi KHCIIOTa), WUTFOCTPUPOBATh T€HETUYECKYIO CBSI3hb MEXKJY HUMH yYPaBHEHUSIMU COOTBETCTBYIONIUX XUMHUYECKHX PEAKIHH C
HCIIONIb30BAaHUEM CTPYKTYPHBIX (HOPMYIL;



c(OPMHPOBAHHOCTh YMEHMS XapaKTEpPH30BAaTh HCTOUYHUKHU YIJIEBOJOPOIHOTO ChIpbs (HE(Tb, MPUPOAHBIA Ta3, Yrojb), CIIOCOOBI HX
nepepadOTKU U MPAKTHYECKOE MPUMEHEHHE TIPOTYKTOB NIepepabOTKH;

c(OPMHPOBAHHOCTh YMEHUI MPOBOAUTH BBIUMCIICHHS IO XUMHUUECKUM ypaBHEHHAM (Macchl, 00bEMa, KOJIMYECTBAa HCXOJHOTO BEIIECTBA
WIN IPOIYKTa PEaKIMy IO U3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJJHOTO M3 UCXOAHBIX BEIIECTB MU MPOJYKTOB PEaKIUH);

c(OPMHPOBAHHOCTh YMEHHUH BIIAZIETh CUCTEMOW 3HaHWH 00 OCHOBHBIX METOJAaX HAYYHOTO MO3HAHUS, MCIIOJIB3YEMBIX B XUMHH IIPH
U3yYEHUM BEIIECTB M XUMHUYECKUX SBJIEHUH (HaOMIOJeHHEe, W3MEpeHHe, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATH CUCTEMHBIE
XMMUYECKHUE 3HAHUS [T IPUHATHS pEIIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUN COOJIOAATH IMpaBHjIa MOJIb30BAHUS XUMHUECKOW MOCYJONH M J1abOpaTOpHBIM 00OpYIOBaHHMEM, a TaKXKe
npaBuiia 0OpaleHHs ¢ BEIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSMHU I10 BBIIIOJIHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIIBITOB;

C(OPMHPOBAHHOCTh YMEHHH IUIAHHUPOBATH W BBIMOJHATh XMUMHUYECKHHA SKCIIEPHUMEHT (NPEBpalleHHsi OPraHWYeCKHX BEIIECTB TPHU
HArpeBaHWM, IMOJYYCHHE JITWICHA M W3yYeHHE €r0 CBOWMCTB, KAaUECTBEHHBIC PEAKIMU OPTraHMYECKHX BEIIECTB, JCHATypauus OenKoB Hpu
HarpeBaHWU, IBETHbIE pPEaKUUU OCJIKOB) B COOTBETCTBUM C IPaBWJIaMU TEXHUKH O€30MaCHOCTH IpHU OOpalleHUH C BELIeCTBAaMHU U
71a00paTOPHEIM 00OPYAOBAaHUEM, MPEICTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIIEPHMEHTa B (OpME 3aliCH ypaBHEHHH COOTBETCTBYIOIINX
peakuuii ¥ GopMyJIMPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHMI KPUTHYECKH aHAJTU3UPOBATh XMMUYECKYI0 MH(OPMAIUIO, TOJyYyaeMylo U3 pa3HbIX UCTOYHUKOB (CpelCTBa
MaccoBoi nHpopmauuu, IHTEpHET U APYTHX);

c(OPMHPOBAHHOCTh YMEHHI COONIOATh MpaBUia SKOJIOTMYECKH 11eJ1ecO00pa3HOro MOBEJICHHsS B OBITY M TPYJIOBOHM JEATEIBHOCTH B
[ENAX COXPAaHEHHs CBOETO 3JI0POBBSI M OKPYJKAIOMIEW NPHUPOIHOW Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIC OPTaHU3MBI
OTIpeNIeIEHHBIX OPTaHWYECKUX BEIIECTB, NOHUMas cmbicn mokaszarens [IJIK, mosicHATP Ha mnpuMepax crocoObl yMEHBIICHUS U
IPEJOTBPALEHNS UX BPEIHOTO BO3AECHCTBUS Ha OPraHU3M YEJI0BEKa;

U OOYYaIOMIMXCSl ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBBSI: YMEHHE IMPHMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOHAX
MO3HAHUS BEILECTB U XMMUYECKUX SIBJICHHIA;

JUI CHENbIX M CIa0OBUIAIMX OOyYaroIMXcs: YMEHHE HCIOJIb30BaTh pelibe(HO-TOUEUHYI0 cucTteMy oOo3HadeHuil JI. bpaitnsa s
3aMUCH XUMHUYECKHX (POPMYII.

11 KJIACC

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OpPMUPOBAHHOCTh MPEJCTABICHUNA: O XUMUYECKOM COCTaBISIOLICH €CTECTBEHHO-HAYYHOW KapTHHbI MUpA, POJIM XUMUU B IO3HAHUU
SBJICHUH TPUPOBI, B (OPMUPOBAHUM MBIIUICHUS U KyJIbTYphl JIMYHOCTH, €€ (PYHKIMOHAIBHOW I'PaMOTHOCTH, HEOOXOJUMOMN Ul peIIeHUs
IPAKTUYECKUX 3a/1a4 U IKOJOIMYECKH 0OOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/10pPOBBIO M IIPUPOJHOM Cpeie;



BJIa/ICHNE CUCTEMOM XMMUYECKUX 3HAHWUMN, KOTOpasl BKIKOYAET: OCHOBOIOJIATAIOIIUE MOHATUS (XUMUYECKHUI 3JIEMEHT, aTOM, U30TOIl, S-,
p-, d- 2TIEKTpOHHBIE OPOUTANIM ATOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBIA 00BEM, BaJIECHTHOCTD, SJIEKTPOOTPUIIATETILHOCTD, CTETIEHb OKHCIICHNS,
XUMHUECKasl CBs3b (KOBaJIEHTHAs, MOHHAsI, METaJNIn4YecKasi, BOJOPO/IHAs), KpUCTAININUYEeCKasl pelI€TKa, TUIIbl XUMUYECKUX PEAKIHM, pacTBop,
JIEKTPOJIUTHI, HEVIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAsT JUCCOLMALMS, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHMUYECKOW peaKIUH,
XMMHUYECKOE PaBHOBECHE); TEOPUHU U 3aKOHBI (TECOPHUS AJIEKTPOIUTUYECKON NuccolManuu, nepuoandeckuii 3akon Jl. M. MenneneeBa, 3akoH
COXpPAHEHHUsI MACChl BEIECTB, 3aKOH COXPAHEHHs U MPEBPAILLCHHUsS SHEPrUM NPU XMMHUYECKHX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUI
A3bIK XMMHH, MHPOBO33PEHYECKHE 3HAHUs, JIeKallMe B OCHOBE ITOHMMAaHMsS NPUYMHHOCTH M CHCTEMHOCTH XUMHMUYECKHX SBJICHMH,
(aKTOJIOTHUYECKHE CBEJIEHHS O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MIaCHOM HCIOJIb30BAHUH BAKHEHIINX HEOPraHUYECKHX BEIIECTB B OBITY
Y TIPAKTUYECKOM 1€ATENBHOCTH YEIOBEKA,

c(OPMHPOBAHHOCT, YMEHUH BBISBIATH XapaKTepHbIE TPH3HAKK TOHSATHHA, YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME OHATHUS ITPU ONMCAHUH HEOPTaHUUECKUX BEIIECTB U UX MPEBPALLECHU;

C(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMHMYECKYIO CUMBOJMKY JAJsl COCTABIE€HUs (OPMYJ BELIECTB M YPAaBHEHMH XUMHYECKUX
peakuuii, cucremaruueckyto HoMmeHknatypy (IUPAC) u TpuBHaibHble Ha3BaHMS OT/EIbHBIX HEOPraHMUECKHUX BellecTB (YrapHbIi ras,
YIJIEKUCIIBIN ra3, aMMHUaK, TaméHas U3BeCTb, HeraléHasi U3BeCThb, IUThEBAs CO/A, MUPUT U APYTHE);

C(OPMHPOBAHHOCTh YMEHUH ONpEAENATh BAJIEHTHOCTb M CTENEHb OKUCICHHMS XHMHUYECKUX 3JIEMEHTOB B COCIMHEHMAX Pa3IMYHOTO
COCTaBa, BHUJI XUMHUYECKOW CBS3M (KOBAJIEHTHAsl, MOHHAs, METAJUINYECKas, BOJOPOJHAs) B COCAUHEHMSX, TUI KPUCTAINIMYECKOW pPEHIETKU
KOHKPETHOTO BEIIECTBA (aTOMHas, MOJIEKYyJIAIpHas, MOHHAs, METAJJIMYecKas), XapakTep Cpeldbl B BOJHBIX PACTBOPAX HEOPraHMUYECKUX
COEIMHEHMIA;

c(OPMHPOBAHHOCTh YMEHHMH yCTAaHABIMBATh TNPUHAUICKHOCTh HEOPTaHMYECKHUX BEIIECTB MO HUX COCTaBy K OINpeNeIEHHOMY
KJ1accy/Tpynie coeMHeHNH (IIPOCThIe BEIECTBA — METAJLIbI M HEMETaJlIbl, OKCH/Ibl, OCHOBAHUS, KMUCIIOTHI, aM(OTEpHBIE THAPOKCHIBI, COJIH);

c(hOPMHUPOBAHHOCTh yMEHHUH PpACKPBIBaTh CMBICT mepuoandeckoro 3akoHa JI. WM. MenneneeBa W JI€MOHCTPHPOBATH €TO
CHCTEMATU3UPYIOLIYI0, OOBSICHUTENBHYIO U IPOTHOCTHYECKYIO (PYHKINH;

c(OPMHPOBAHHOCTh YMEHUI XapaKTEepU30BaTh IEKTPOHHOE CTPOEHHE aTOMOB XMMHMYECKHX 31eMeHTOB 1—4 nepuonos [lepuoandeckoit
CHCTEMBl XUMHYECKHX 3eMeHTOB [I. V. MenneneeBa, UCHONb3ys MOHATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTATINY, «IHEPTreTUYECKHE YPOBHUY,
OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHMs CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M MX COEIMHEHHMH Mo mepuoaaM u rpynmnam [lepuoandeckoit
CHUCTEMBI XUMHUYECKUX 3JieMeHTOR J[. . MeHeneena;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA HEOPTaHMYECKHX BEIIECTB Pa3IHYHBIX
KJIaCcCOB, TOATBEP)KIAaTh CYIECTBOBAHUE TI'E€HETHYECKOM CBA3M MEXJIy HEOPraHWYECKMMHU BELIECTBAMH C IIOMOIIBI ypaBHEHMH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHii;

Cc(OPMHPOBAHHOCTh YMEHHS KIAaCCU(DUIMPOBATh XMMUYECKHE PEAKLUHU M0 pa3IMYHbIM NMpHU3HAKaM (YUCIYy M COCTaBy pearupyromux
BEIIIECTB, TEIUIOBOMY 3(h()EKTy peakiuy, U3MEHEHHUIO CTEIIEHEH OKUCIECHHSI 3JIEMEHTOB, OOpPaTUMOCTH PEAKIINH, YYaCTHIO KaTaau3aTopa);



c(OPMHPOBAHHOCTh YMEHHUM COCTABIATh YPAaBHEHHS PEAKIIUN PA3IUUHBIX TUIIOB, ITOJHBIE M COKPALIEHHBIE YPaBHEHHSI peakiMii HOHHOTO
0oOMeHa, YYUTHIBAsI yCIOBHS, IPU KOTOPBIX 3TH PEaKINH UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKLMH, MOATBEP)KIAIOIINE KaYeCTBEHHBIH COCTaB pa3IMYHBIX HEOPTaHWYECKHX BEIIECTB,
pacro3HaBaTh OMBITHBIM ITyTEM HOHBI, IPHCYTCTBYIOMINE B BOJAHBIX PACTBOPAX HEOPTAaHUYECKUX BEILECTB;

C(OPMHPOBAHHOCTh YMEHHH PAaCKpPBIBATH CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMA TMOCPEICTBOM COCTABJICHUS
ANIEKTPOHHOTO OaaHca 3TUX PeaKIni;

cOpPMHUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMHYECKOH PEaKknuu OT Pa3iuYHBIX (PAKTOPOB; XapaKTep CMELICHUS
XMMHUYECKOTO paBHOBECHUS B 3aBUCHMOCTHU OT BHEIIHero Bo3aeicTBus (npunuun Jle Ilarense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaThb XWMHYECKHE IPOLECCHI, JIEXKAIIME B OCHOBE IMPOMBIIUICHHOTO MOIYYEHHUS CEpHOM
KHCJIOTHI, aMMHUaKa, a Tak)Ke CPOPMHUPOBAHHOCTH MPEACTABICHUH 00 00IIMX HAYYHBIX MPUHIUIAX U YKOJOTHUECKUX MPOOIEeMax XHMHUIECKOTO
MIPOM3BOJICTBA;

cpOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCICHHS C UCIIOIH30BAHMEM ITOHITHS «MACcCOBas JOJIS BEIIECTBA B PACTBOPE», OOBEMHBIX
OTHOIICHUH T'a30B MPH XUMHYECKUX PEAKIIMIX, MACCHI BEIIECTBA MM 00bEMA Ta30B 10 U3BECTHOMY KOJMUYECTBY BEIIECTBA, MACCE MM 00BEMY
OJTHOTO M3 yYacTBYIOUIMX B PEaKLUH BELIECTB, TEIIOBOrO 3P deKTa peaknu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAaCChI BEIIECTB, MPEBPALICHUS U
COXpaHEHHS YHEPTHH;

c(OPMHPOBAHHOCTh YMEHUH COOJIOAATH IMpaBHjIa MOJIb30BAHUS XUMHUYECKOW MOCYJIONH M J1abOpaTOpHBIM 00OpYNOBaHHMEM, a TaKXKe
npaBuiia 0OpaleHHs ¢ BEIECTBAMU B COOTBETCTBHH C MHCTPYKLHUSAMHU I10 BBIIIOJIHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHUH TUTAHUPOBATH U BBIMOJHATH XMMAYECKUN SKCIIEPUMEHT (pa3ioKeHHe MEPOKCHIAa BOAOPOAA B IPUCYTCTBUH
KaTaJln3aTopa, ONpeAesieHHe CpeIbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAJIHHOTO HHIMKATOPA, BIMSHHUE PA3IUYHBIX (DaKTOPOB Ha
CKOPOCTh XUMHYECKOH peakiuy, peakii HOHHOTO OOMeHa, KayeCTBEHHBIE PeakIuy Ha Cyib(daT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KaTHOH
aMMOHWSI, PEIICHHE YKCTIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «MeTtams»y u «HeMeTamie)) B COOTBETCTBHH C TIPABUIIAMH TEXHUKH O€30MaCHOCTH
npu 0OpaleHu: ¢ BEHIeCTBAMHU H JIAOOPATOPHBIM 000pYIOBaHHEM, MPEACTABISATh PE3YJIBTaThl XUMHUYECKOTO SKCIEPHMEHTa B (hopMe 3alHch
YpaBHEHUI COOTBETCTBYIOLINX PEaKIUi U (POPMYIUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTAaTOB,;

c(OPMHPOBAHHOCTh YMEHUI KPUTUYECKU aHAJTU3UPOBATh XMMUYECKYI0 HH(DOPMAIUIO, MTOTyYyaeMylo U3 pa3HbIX UCTOYHUKOB (CpeaCcTBa
MaccoBOW KOMMYHHKaIu, IHTepHET U IpyTuX);

c(pOPMUPOBAHHOCTh YMEHHH COOJIONATh MPABMJIA SKOJOTHMYECKH IeJIeCO00Pa3sHOTO IMOBEICHUS B OBITY M TPYJOBOH AEATEIHHOCTH B
HENAX COXPAaHEHHs CBOETO 3JI0POBbSI M OKPY’KAIOMIEW NPHUPOIHOW Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha J>KMUBBIC OPraHU3MBI
OIIpeAeIEHHBIX BEUIECTB, MOHUMast cMbIc noka3arens [1/1K, mosicHATs Ha mpuMmepax cnocoObl yMEHBIICHUS U IPEJIOTBPAILICHUS UX BPETHOTO
BO3/ICHICTBUS Ha OPTaHU3M YEJIOBEKa;

sl 00YYaloUIMXCS C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX
MO3HAHMS BEIIECTB U XUMUYECKUX SIBICHHH;



JUISL CNETIBIX M CIA0OBUIAIIMX OOYYaIONIMXCS: YMEHHE HUCIOIb30BaTh pelbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaiins mis
3aMUCH XUMHYECKUX (POpMYyII.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMporpaMMbl

KoanuyecTBOo 4acoB

KoHTposbHbI

Bcero
e padoThI

IIpakTnyeckn
e padoThI

JuiekTpoHHbIE (HUGpoBbIE) 00pa3oBaTeIbHbIE
pecypcsbl

IToBTOpEHHE Kypca
XuMuM 9 Kjacca.

BxonHas koHTpoInbHas
paborta

Pazn

e 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHH

1.1

[Ipenmet opranmyeckoit
xumuu. Teopus ctpoeHust
OpraHNYEeCKHUX
coenuHeHut A. M.

byrtneposa

https://resh.edu.ru/subject/29/10/-

Wtoro no pazaeny

Pa3n

e 2. YriieBoaopoabl

2.1

IIpenenbubie
YTIIEBOIOPOABI — AJIKAHBI

https://resh.edu.ru/subject/lesson/6151/start/
149993/)

2.2

Henpenenbusie
YIJIE€BOAOPOABI: AJIKEHBI,

AJIKaIUCHBI, aJIKUHBI

https://resh.edu.ru/subject/lesson/5412/start/212563
https://resh.edu.ru/subject/lesson/2436/start/-
nfourok.ru/konspekt-uroka-po-himii-na-temu-



https://resh.edu.ru/subject/29/10/-
https://resh.edu.ru/subject/lesson/2436/start/-
https://resh.edu.ru/subject/lesson/5412/start/212563
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/

alkadieni-klass-3920769.html

A

2.3 poManrieciue 2 0 https://resh.edu.ru/subject/lesson/4775/start/150494
YTIEBOIOPOIBI
[IpupoaHbie HICTOYHUKU nfourok.ru/prezentaciya-po-himii-na-temu-

24 YTIEBOAOPOAOB U UX 3 1 prirodnie-istochniki-uglevodorodov-klass-
nepepaboTka 2294230.html

Uroro no pazaeny 12

Pazpnen 3. Kuciiopoacoaep:xkanue oprannyeckue coeIuHeHUs

3.1 Cruptel. Denon 3 0 https://resh.edu.ru/subject/lesson/4769/start/150550
A . K
10 K;;;;;SHEHO;E?}?GHOBHG . 0 https://resh.edu.ru/subject/lesson/4776/start/150604/
' ’ https://resh.edu.ru/subject/lesson/2065/start/-
3HpHI
https://resh.edu.ru/subject/lesson/6150/start/150687
33 VrieBoasl 3 0 https://resh.edu.ru/subject/lesson/5952/start/
15063 1/->xupbI
Uroro no pazaeny 13

Pa3nea 4. Asorcogepskamme opraHu4ecKue coeJMHeHH

AMUHBI. AMUHOKHUCIIOTEL.

4.1 3 0 https://resh.edu.ru/subject/lesson/6296/start/212589
benku
Wroro no pazneny 3
Pa3nesa 5. BoicokoMoJieKyJIsIpHBbIE COeINHEHUS
Mractaacers. Kavavi https://infourok.ru/urok-po-himii-
5.1 F RNAYEyIH: 2 1 polimerivisokomolekulyarnie-soedineniya-klass-

Bosokna

3270109.html



https://resh.edu.ru/subject/lesson/5952/start/150631/-%D0%B6%D0%B8%D1%80%D1%8B
https://resh.edu.ru/subject/lesson/5952/start/150631/-%D0%B6%D0%B8%D1%80%D1%8B
https://resh.edu.ru/subject/lesson/6150/start/150687
https://resh.edu.ru/subject/lesson/2065/start/-
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4775/start/150494

Uroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KJIACC

KoanuyecTBO 4acoB

Ne HaumeHnoBanue pa3iesioB u JyieKTpoHHbIE (LU poOBbIE)
n/n TeM MPOrpaMMbl Bcero Kourpoanuer Hparruecin o0pa3oBaTe/ibHbIE pecypchl
¢ padoThI e padoThI
[ToBTOpenue kypca xumuu 10
KJiacca.
2 1
Bxonnasi xonTponpHas pabota
Pa3znen 1. Teopernueckne 0CHOBBI XUMUM
CtpoeHne aTOMOB.
IIepuonnueckuil 3aKOH U bubnuoreka [JOK
1.1 [Tepuoanueckas cucrema 2 https://m.edsoo.ru/00adb59e
XUMHUYEeCKux anemeHToB Jl. . https://m.edsoo0.ru/00adb6bbd
Menneneena
12 Crpoenue BelecTna. 4
MHuoroo6pasue BemecTB
bu6mmoreka [IOK
1.3 XHUMHYECKUE PEAKITUN 5 1 https://m.edsoo.ru/00adbcb0
O6opynoBanne «Touku pocTay
Hroro no pazaeny 11
Pa3nea 2. Heoprannyeckasi xumust
bu6mmoreka [JOK
https://m.edsoo0.ru/00ael 156
2.1 MerTansl 6 1 https://resh.edu.ru/subject/lesson/1602/

start/



https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e

but6mmoreka [JOK

2.2 H
CMETAILITET ? https://m.edsoo.ru/00add9d4
C chool-collection.edu.ru/catalog/res/
23 BA3b HEOPTaHMHCCIx 1 2 75290ce4-b88c-f619-597b-
OpFaHI/ILIeCKI/IX BCIICCTB
6f5630d811ea/?from
Wroro no pazneny 17
Paznen 3. XumMus " :XKM3Hb
3.1 XUMUS 1 )KU3Hb 4 https://edsoo.ru/metodicheskie_kejsy
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34
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https://m.edsoo.ru/00add9d4

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJTHI 17151 VYUEHUKA

* Xumus, 10 xnacc/ Epemun B.B., Kyzsmenko H.E., Tepenun B.U., lpo3nos A.A., Jlynun
B.B.; mox penakuueii Jlynuna B.B., O0miecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTHIO
«JIPODAY;

Xumus . 11 kinace /O.C. I'abpuensia , 6a30BbIil ypoBeHb,9-¢ u3a..crep. [Ipocsemenue, 2022

METOAUYECKHUE MATEPHUAJIBI AJI51 YYUTEJISA

1.CnpaBounuk no xumuu 10-11km, M3parenscrBo "Ox3amen" Mocksa-2019

2.Xumus KontponbHble 1 npoBepounblie padboThl kK yueOHuky O.C.I'abpuensna 10 kiacc.
basosblit ypoBens. Mocksa Jlpoga 2012

3. Xumus EI'D n OI'D 9-11knaccsl YHUBepcanbHbIN 3aJJauHUK, yueOHOE TOCOOHE 10
penakuuer B.H.[lopoubkrHa

4 Xumus 10 knace . yrioyOnenusiii ypoens, O.C. ['abpuensn, 1.I'. Octpoymos, C.1O.
[Tonomapes, MockBa « [Ipoda», 2019r

5.0pranuveckas XUMUS B TeCTax, 3afavax , ynpaxHenusx. 10 kmacc O.C.I'abpuensH,
N.I".Octpoymona , OO0 «poda» , 2003

6. Xumus B 400 —x Bompocax u otBerax, A.C.Eropos «®enukcy, 2009

7. Xumus B ypaBHeHusix peaxiuii, K.A. Koukapos «®enukcy, 2019

NAD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
http://www.mon.gov.ru MuaHCTEpCTBO 00pa30BaHUs M HAYKH

http://www.fipi.ru [lopran ®UIN — OenepanbHblii HHCTUTYT

http://bio.1september.ru/ http://him.1september.ru/ 31eKTpOHHAS BEPCUS Ta3eThl « XUMHSD;

noptan (MeTtoanyeckue pa3padOTKH s YPOKOB XUMHH, TIPE3EHTALINN);



http://www.uroki.net — pa3paboTKu ypOKOB, ClIEHAPHH, KOHCTIEKTHI, TOYPOYHOE
IUIaHUpOBaHue; http://www.it-n.ru — ceTb TBOPUYECKUX YUUTEICH;

http://www.pedsovet.org Becepoccuiickuiit Marepuet-Ilencoser. http://ru.wikipedia.org/ -
CBOOO/IHAS SHIIMKIIONIC NS,

http://bio.1september.ru/ http://him.1september.ru/ snekrponnas sehttp://www.alhimik.ru/ -
AJNXMMUK OJIMH U3 JYYIIHX CAHTOB PYCCKOS3BIYHOTO XUMHYecKoro VHTepHeTa
OPHEHTHPOBAHHBIN HA YYHUTEIIS M YUCHHKA, IPETIOaBaTEIIsl M CTYACHTA.PCUS Ta3eThl « XUMUSI»;
nopran (Meroandeckue pa3pabOTKU JJIsl yPOKOB XUMHH, TPE3CHTALINH);

nefarorudeckux n3mepenuit http://www.ege.edu.ru Ilopran EI'D

(uHopMmaronHo# noaepxkku EI'D)

http://www.probaege.edu.ru [lopran Eaunsrit sx3amen

http://edu.ru/index.php ®@enepanbubiii moptan «Poccuiickoe oOpazoBanue»
http://www.infomarker.ru/top8.html RUSTEST.RU - denepanbHbiii IEeHTp TECTUPOBAHHSL.

-https://edsoo.ru/metodicheskie-seminary/
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