


IHHOACHUTEJBHAA 3AIINCKA

[IporpaMmMa 1O XUMHM Ha YypPOBHE cCpeaHero oomero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 obOpazoBanuu B Poccuiickoi
Oeneparuny, Tpe0OBaHUA K pe3ylbTaTaM OCBOGHHs  (enepanbHOl  00pa3oBaTenbHON
nporpammel cpennero obmero odpazoBanus (DPOIT COO), npencraBieHHbIXx B DenepalbHOM
rocyiapcTBeHHOM obOpaszoBarenbHoM crangapre COO, ¢ yuérom Konmenmuu mpenoaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENbHbBIE POrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pasBuTHusi Boctiutanus B Poccuiickoit ®enepanuu Ha niepuona 1o 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0IOB K pa3paboTKe MNpOorpaMMbl MO XUMHH, K OIpEAETICHHIO OOIIei
CTpaTeruv 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABUJIM KOHLEMNTYajdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUsS, pe3ylbTaToB OOydYeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

Xumuueckoe  oOpa3oBaHHME, TIOJTY4aeMO€ BBITYCKHHKaMU  00m1eo0pa3oBaTebHOM
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThi0o HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro o00pa3oBaHUsA. ITH IIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB IMPHPOJIBL, (hOPMUPOBAHHS MHPOBO33PEHUS] M OOIIEH KyJIbTYpHI
YeNOBeKa, a TakKKe HSKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY 3[0POBBIO U
IpUpOIHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00yJaroIIMXCs Ha YPOBHE CPEAHETO
o0miero oO6pazoBaHusi CpeACTBaMH yueOHOro mpeamera «XUMHsS», COJAep)KaHuEe U MOCTPOCHHUE
KOTOPOTO ONPEIEICHBl B MPOTpaMMe I0 XHMHU C Y4E€TOM crHenu(DUKN HAyKH XUMHH, €&
3HAUEHUs B MIO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIMX
Henel M MPUHIUIIOB, XapaKTEePU3YIOLIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEJHEro OOIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK UIPaeT 0cOOYI0 poJib B COBPEMEHHOMN
[UBUJIM3AIMH, B CO3/IaHUM HOBOHM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIUJIEHUS, B CO3JaHUE LIEJIOCTHOTO MPEICTAaBICHUS
00 OKpYyKaroIlleM MHUpPe KaK O €IUHCTBE MPUPOIBI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aMMOCBS3HU
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMU PUMEHEHUSI.

TecHo B3aUMOJEHCTBYS C JPYrUMH €CTECTBEHHBIMM HAayKaMH, XHUMHs ~CTala
HEOTHEMJIEMON YacThI0 MHPOBOM KYyJIbTYphI, HEOOXOJUMBIM YCIOBHEM YCIIEUTHOTO Tpyda U
KU3HU KaK7o0ro ujeHa obmectBa. CoBpeMeHHas XMMHsI Kak HayKa CO3uJaTelibHas, Kak Hayka
BBICOKHMX TEXHOJIOTHI HaIlpaBJIeHa Ha pelIeHHe TIO0ATbHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOM, MHUIIEBON, HKOJOTHYECKON O€30MacHOCTH U
OXpaHBbI 3JJ0POBbS.

B coorBercTBHM ¢ 0OOmIMMH LENMH M TPUHLUIIAMHU CpeIHEro oOmiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YUYCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY O0Yy4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPA0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3HBH COIHMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocTaBnsromuMu  TIpeaMeTa  «XHUMHs SIBISIFOTCS  0a30Bble Kypchl — «OpraHudeckas
xuMUs» U «O01Ias 1 HEOPraHUYECKasi XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPKAHUsI KOTOPBIX
SIBIISIFOTCS. OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUHN M0 HEOPraHUIECKONH XUMUU (C BKIIOUCHHEM
3HaHWHN W3 00IIel XUMHH) M OpraHndeckod xumuu. opMupoBaHUE JAaHHOW CUCTEMbl 3HAHUH
Opyd HM3YYCHUHU TMpeaMeTa OOecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOroo0pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMUH.

Crtpykrypa comepkanust KypcoB — «Opranudeckasi xumus» u «O01as 1 HeopraHudeckast
XUMUSA» c(hOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
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yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYecKOW XHWMHHM BELIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Cenenust 00 M3y4aeMbIX B KypCe€ BEIIECTBAX HAOTCS B PAa3BUTHU — OT YTIIEBOJOPOAOB JIO
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHnyeckoil XMMHUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIIUU.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMeTe «XuMusi» 0a30BOro ypoBHS paccMaTpHUBaeTCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUECKUNM MaTepuan u
dakrosornueckrue CBEACHHs O BEUIECTBAX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mas © HEeOpraHWYEeCKask XUMHUs» O0YJarOIIUMCS TPEJOCTABISETCSI BOSMOXHOCTh OCO3HATh
3HaYEHHE TMEePUOJUYECKOr0 3aKOHA C OOIIETEOPETHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riry0XKe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 10
OOBSACHSIONIEH U MPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHMN O BaKHEWIMX BEUIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnonHseTcss B Kypcax 10 wm 11 kiaccoB naieMeHTaMU  COJEpXKaHUs, HWMEIOIIUMU
KYJIbTYPOJIOTHUECKUI M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUSCKUX MPHIIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMN, pelieHus
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTANIbHBIX MCCIIEI0BATENbCKUX 3a7ad. B menom comepxkanue
ydaeOHOro mpeaMera «XUMHUs» TaHHOTO YPOBHS U3YYEHHUS OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00yYaroIIMXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS (PUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOr0 MUPA, O0YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MyTEM 3KCIIEPUMEHTA
W peIIeHUsS TPOTUBOPEUYHN MEXKTYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HAHHE POJIM XMMHUU B PEUICHUH HKOJIOTHYECKUX MPOOJIeM, a Takke MmpodiieM cOepeskeHus
HYHEPTrEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUasIoB.

B mane pemieHus 3amay BOCIUTAHUS, Pa3BUTHUS U CONHUANIM3AIMHU  OOYYaIOIIUXCS
MPUHATBIE MPOTPaMMON IO XMMHHU TOIXOJIBI K OMPENENICHUIO COJEPKaHHS M TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUM, MMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEIISHUs MPoOJieM, MONCKa, aHAJIn3a 1
o0paboTku wuHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCJIEI0BATENbCKOM IeATeTbHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TTIO3HAHUU XUMUHU.

B npaktuke npenogaBaHusi XMMUAW KaK HAa YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMsl, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPU  ONPEIACICHUH  COJEPKATeIbHON
XapaKTePUCTUKU LeJed HM3y4YeHHs MpeaMeTa HalpaBiIC€HUEM MEpPBOCTENEHHON 3HAYMMOCTH
TPAAUITMOHHO Tpu3HAETC (QOpMUpPOBAaHME OCHOB XUMHUYECKOW HaykHn Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW MEATEeIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TaKOM MOIXOI K
ONPEIETICHUIO LIeJIEH U3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPaBJAaHHBIM.

CoriacHO JTaHHOW TOYKE 3pEHUS TJIABHBIMU IEJISIMH HM3y4YeHHUs TpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBISFOTCS:

dbopMUpOBaHHE CHUCTEMBI XHMHUYECKUX 3HAHUU KaK BaKHEHIEH COCTaBISIOIICH
€CTECTBEHHO-HAyYHOM KapTUHbI MHpa, B OCHOBE KOTOPOM JIEkKAT KIKOYEBbIE IOHATHUSA,
(dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHUE SI3bIKa HAYKH, YCBOCHHE M IOHUMAaHHE
CYILITHOCTHU JOCTYIHBIX 000OIIEHUI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HaKOMJIEHHE C UCTOpUEH
WX Pa3BUTHUA U CTAHOBJICHUS;
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¢dopMHpoBaHUE W pa3BUTHUE IMPEICTABICHUA O HAyYHBIX METOJAX TMO3HAHUS BEIIECTB U
XUMHUYECKHX peaklui, HEOOXOAUMBIX AJisi MPUOOPETeHUS YMEHUN OPHUEHTUPOBATHCS B MHpPE
BEIIECTB M XHMMHUYECKHX SIBJICHHUH, HMEIOIIUX MECTO B TMPHUPOJAE, B MPAKTUYECKOH U
MOBCE/IHEBHOM JKU3HH;

pa3sBUTHE YMEHUH U CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOJIOACHUEM W
00BSCHEHHEM XMMHUYECKOTO SKCIIEPUMEHTa, COOII0ICHUEM IPaBUJl 0€30MacHOro OOpaIieHus C
BEIIECTBAMH.

Hapsiny ¢ atum, copepkarenbHasi XapakTepUCTHKA IeJIel U 3a/1a4 U3YYeHUs NpeaMeTa B
porpaMMe 1Mo XMMHUHU YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU IPHOPUTETAMHU
B cucTeMe cpeaHero oOmiero ooOpaszoBanusi. CeronHs B MpENoJaBaHUU XUMHUHU B OOJbIleH
CTETIEHU OTHAETCS NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJepXKaHus OO0ydeHus,
OpUEHTUPOBAHHOM Ha TOJArOTOBKY BBIYCKHHMKA 0OOIIe00pa30BaTeNbHON  OpraHM3alui,
BJIAJICIONIET0 He HAOOpOM 3HAHMI, a (YHKIHMOHAJIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHHS 3HAHUU U MPUMEHEHUS UX B peajbHOW KU3HU Ui PEIICHUs
NPAaKTUYECKHX 3a/1a4.

B cBs3u ¢ 3TMM mnpu u3ydeHUH TpenMera «XHUMHS» JOMUHHUPYIOIIEEe 3HAuYCHUE
nproOpeTaroT TaKKue IEeNd U 33a4H, KaK:

ajantanus OoO0y4arommxcs K  YCIOBUSM  JUHAMUYHO  Pa3BUBAIOIIETOCS  MHpAa,
dbopMHpOBaHME MHTEIUICKTYAIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY TPUHATHUIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHHUEM;

dbopMupoBaHre y OOY4YaIOIIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETECHIIUN),
UMEIOIMX YHUBEPCATbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHIOB JESITEIHLHOCTH: PEUICHUS MPOOIeM,
MOMCKA, aHanmu3a W o00paboTku uHOOpPMAIMK, HEOOXOIMMBIX I TMPUOOPETCHHS] OIBbITA
NEeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TAKXKe U OLEHKHU C
MO3UILUN HKOJIOTHUECKOM 0€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpTaHMW3M YeJIOBEeKa U MPUPOJHYIO CPEINy;

pa3BUTHE M03HABATEIbHBIX MHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPYECKHX CHOCOOHOCTEH
oOyyaromuxcs: CIocOOHOCTH CaMOCTOSITENIbHO TNPUOOPETaTh HOBBIE 3HAHUS IO XUMHHM B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIUIsI TIOMCKA M aHAINM3a YIeOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMUIECKOTO
COJICpXKAHUS;

dbopmupoBaHUE U pa3BUTHE Y 00YUYAIOMIMXCS ACCOIIMATUBHOTO M JIOTHYECKOTO MBIIIICHHS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHUH U TIPOBEJICHUN XMMHUYECKOTO KCIIEPIMEHTA;

BOCIIUTaHUE Yy OOyyaromuxcs YOeKAEHHOCTH B T'yMaHUCTMUYECKOW HaIpaBICHHOCTU
XUMHUM, €€ BaXHOW pOIM B  pelIeHHHu TJo0albHBIX  MpoOJeM  palloHaIbHOTO
IPUPOIONOIB30BAHUS, TIOMOJHEHNUS HSHEPreTHUYECKUX PEeCypcoB M COXpPAHEHUs MPUPOJHOTO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OEpPEeKHOTO OTHOUICHHS K TMPHPOJIE U CBOEMY
3/I0pOBbBIO, @ TaKXKe MPUOOPETEHUS OIbITA MCIIOIb30BAHUS MMONYUYECHHBIX 3HAHUHN ISl IPUHSATHS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHUECKUMH SIBIICHHUSIMHU.

B y4yeOHOM miaHe cpemHero obuiero o0pa3oBaHMs MpeaMeT «XUMHsS» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MPeIMETHOH 00nacTn «EcTecTBeHHO-HAYYHBIEC TTPEIMETHI.

OO1m1ee 4nciIo 4acoB, OTBEIEHHBIX JJIS M3YYEHHUS XMMHHU, Ha 0a30BOM YpOBHE CPEIHETrO
oOmiero obpaszoBanus, cocraiseT 68 yacos: B 10 kmacce — 34 yaca (1 yac B Hexemo), B 11
kyacce — 34 yaca (1 gac B Hezemo).

COJEPXAHUE OBYYEHMUA. 10 KJIACC. OPTAHUYECKAS XUMUS

OcHOBBI 00111€i ¥ HEOPTAHUYECKON XUMHH
Knaccst  Heoprannueckux BemectB. (CTpoeHue aroMa. THIBI XMUMHYECKUX  CBs3EH.
[Tepuonnueckas TabauIa XUMUYECKUX JIEMEHTOB, IEPUOINYCCKUI 3aKOH.



TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenmer opraHudeckod XuMuu: €€ BO3HMKHOBEHME, pa3BUTHE M  3HAYCHHE
B IIOJIyYE€HUU HOBBIX BELIECTB U MaTepUajoB. Teopus CTpOEHUsI OPraHMYECKUX COCIUHEHUM A.
M. bytnepoBa, €€ ocHOBHblE NONOXKEHUA. CTPyKTypHblEe (DOPMYJIbI OPraHUYECKUX BELIECTB.
['omosorus, nzoMepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COEAUHEHUSX — OAMHApHBIE U
KpaTHBIE CBSI3H.

[IpencraBienue o knaccupukanuy OpraHUuecKux BeniecTs. HoMeHkmaTypa opraHmuecKux
COEJMHEHUHN (cucTeMaTHyecKkas) M TpPUBHAIbHbIE Ha3BaHMS BaXHEHUIIMX NpeAcTaBUTENCH
KJIACCOB OPraHMYECKHUX BELIECTB.

OKCIEpUMEHTAJILHBIE METO/bI M3YYCHHUS BEIIECTB M MX NPEBPAILCHUN: O3HAKOMIICHHE C
oOpa3LaMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpPraHMYECKHUX BEIIECTB, HAOIIOAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAILCHUIO OPTAaHUYECKUX BEIECTB MPH HarpeBaHUH (TUIaBJIeHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYECKUH pAx. MeTraH m 3TaH — mnpocTeiiune
IPEJICTAaBUTENIN AJKAaHOB: (U3NYECKME U XHMMMYECKHE CBOICTBa (peakuUuu 3aMelleHus u
TOPEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOIMYECKUN psiA. DTUIEH U IPONWIEH — IpocTeiiune
IpPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOr€HUPOBAHMUSL, THIpATalluY, OKUCIICHUS U TIOJMMEPU3allu1 ), OIYyYeHHE U TPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHHe, BaKHEHIINEe XMUMHYECKUE
cBoiicTBa (peakuus noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHs, TOMOJIOTMYECKUH psa. ALeTwieH —
MPOCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. beHson: cocrtaB, cTpoeHHE, (U3HMUYECKHE W XUMHUYECKHE CBOMCTBA (peakiiuu
raJJoreHUPOBaHUS M HUTPOBaHUS), TMOJy4YeHUE U TpUMeHeHue. Tomyon. cocmas, cmpoeHue,
Qusuueckue u xumudeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOkKCHYHOCTD  apeHOB.  ['eHeTmdeckas  CBSI3b  MEXKIYy  YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIacCaM.

[TpupoaHble UCTOYHUKU YIIIeBOJ10pooB. Ilpupoanslil ra3 u nonyTHble He(TAHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCKHit), muponu3. [IpoaykTsl nepepaboTku He(TH, UX MPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOyKThI €ro nepepadboTKu.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHHS BEIIECTB M MX NPEBPAILECHUN: O3HAKOMIJICHHE C
oOpa3lamu IiacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJIOTEHONPOM3BOIHBIX, IPOBEACHHE IPAKTUYECKONH pPabOThI:
MOJIy4EHHUE 3TUJICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3a1a4u.

Bbruncnenuss mo ypaBHEHMIO XHMMHUYECKOM peakuuu (Macchl, o0OBbEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBA HJIM IMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kuciaopoacoaep:xaimme oprannyecKkue coeIMHEHUs

[IpenensHble ONHOATOMHBIE CHUPTHL. MeETaHOJI M 3TAaHON: CTPOCHHE, (U3NYECKHEe U
XUMHUYECKHE CBOWCTBA (peaklUu C aKTUBHBIMH MeETaJlJIJaMH, TajJoreHOBOJOpOJIaMH, TOpPEHHE),
IIpUMEHeHne. BoIopoHbIE CBA3U MEKY MOJIEKYJIAMH CIIUPTOB. J[elCTBHME METAHOJIA U HTAaHOJIA
Ha OPTraHU3M YEJIOBEKA.

MHOroaToMHbI€ CHUPTHL. DTWICHIJIMKOIb W TIUIEPUH: CTpOeHHUe, (u3nueckue Wu
XMMHUYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO IMIETOYHBIMYI METaJIJIaMU, Ka4eCTBEHHAsI peaKiys Ha
MHOIOaTOMHBIE CIUPTHI). JleficTBME Ha oOpraHu3M uesnoBeka. [IpuMeHeHue riaulepuHa U
STUJICHIJIUKOJIS.



@DeHoN: CTPOSHUE MOJIEKYNbI, (U3MUECKHEe W XUMHUYECKHE CBOHCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpnerunsl U kemonvl. DopManbIeTuA, aneTaIbICTHI: CTPOCHUE, (QHU3MUECKUEe W
XUMHUYECKHE CBOMCTBA (PEaKIMM OKHUCIIEHUS W BOCCTAHOBJICHHS, KAaYECTBEHHBIC DEAKIIHH),
NOJIy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE Tpe/eTbHble KapOOHOBBIE KUCIOTHl. MypaBbUHAasl U YKCYCHAsi KUCIIOTBI:
CTpoeHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME ISl KJIacca KUCIOT, PeaKIIHs
stepudukanmuu), mnoiydeHue u mnpuMmeHenue. CTeapuHOBas M OJEMHOBas KHUCIOTHl Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3¢Upbl KaK TPOU3BOIHBIE KapOOHOBBIX KHUCIOT. [ MAPOTU3 CIOXKHBIX A(PHUPOB.
Kupsl. 'maponus sxxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYrneBoasl: cocTaB, KiIacCu(pUKaIMs yriaeBoJoB (MOHO-, TU- U moymcaxapubsl). [moko3a —
MPOCTEHIINKA MOHOCAXapua: OCOOGHHOCTU CTPOCHHUS MOJEKYJbl, (PU3HUYECKHEe U XUMUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmeau(ll), okuciaeHne amMmuauHbIM pPacTBOPOM
okcugma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIIOKO3bI), HAaxOXJIEHHWE B MPHUPOJE,
npuMeHeHue, onosorunueckas poib. orocunTes. @pykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u memironosa kak npupojHbie noiauMmepsl. CTpoeHHe Kpaxmaya U IeJITI0I03bI.
duznyuecKkre 1 XMMUYECKHEe CBOWCTBA KpaxMaia (THIPOJIN3, KAYeCTBEHHAS PEAKIIUs C HOIOM).

OKCIepUMEHTAIbHBIE METObl M3YYEHUS BEIIECTB W MX MPEBPAILllCHUH: MpOBEACHUE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
pEaKuu OJHOATOMHBIX CHHUPTOB (OKUcIeHHe 3TaHoia okcuaom wmenu(Il)), MHOroaToMHBIX
cnupToB (B3aumopeilictBue ruuepuHa ¢ rugpokcugoMm menu(ll)), anbpaerunnoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxcumom wmenu(Il), B3ammopeicTBUe
KpaxMajga C HWOJOM), MpPOBEIACHUE MPAKTUUECKOW pabOoThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHUCTIOTHI.

PacuérHeble 3a1aum.

Bbuncnenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00BEMA, KOIWYECTBa
HCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa peaklUUH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3oTconepikalie OpraHn4eckie CoeIMHEHNS.

AMUHOKHUCIOTH Kak aMmpOoTepHbIe OpraHnueckre coequueHus. dusndeckue u XUMUYECKHE
CBOICTBa aMHUHOKHUCIOT (Ha MpuMepe MHIMHA). buojormdeckoe 3HaueHHE AMMHOKMCIIOT.
Ilentuasbl.

benkm kak TPUpPOAHBIE BHICOKOMOJICKYISpHBbIE coennHeHUs. [lepBuuyHas, BTOpHYHAS H
TpeTHyHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OETKOB: THUAPONM3, ICHATYpalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKCIepUMEHTAILHBIE METOJIbl M3YYCHHsI BEUISCTB M WX MPEBPALICHUN: HAOMIOACHHE U
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JeHATypalus OETKOB IMpH HArpeBaHHWH, IIBETHBIC
peaxiuu OEIKOoB.

BrbicokomoieKyJISIpHBIE COeINHEHUS

OcCHOBHBIE ITOHITHS XUMHU BBICOKOMOJICKYJIAPHBIX COC}II/IHGHHf/iZ MOHOMCp, HIOJIUMED,
CTPYKTYPHOE 3BEHO, CTENE€Hb MOJMMEpU3alUU, CpPeAHsss MoJeKyisipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJIAPHBIX COG)II/IHCHPII;'I — MoJIMMEpHU3aluAa U MMOJUKOHACHCA .

OKCIIEPUMEHTAIbHBIE METO/bl W3YUYEHHUs BEIIECTB U WX MPEBPALIECHUN: O3HAKOMJIEHHUE C
o0OpasramMu IpUPOAHBIX M UICKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYUYKOB.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanusi MeXNpeIMETHBIX CBSI3€M MPU M3YyYEHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCS. 4Yepe3 HMCIOJB30BaHWE KaK OOMIMX EeCTECTBEHHO-HAYYHBIX IMOHSATHH, TaK U
MOHSTHUM, SABISIOUIMXCS CUCTEMHBIMU JJIS1 OTJENIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.




OO0ue ecTeCTBEHHO-HAay4YHbIC MOHATHUS: SIBICHHE, HAy4YHbIH (pakT, TUIOTE3a, 3aKOH,
TEOpHsI, aHAIW3, CUHTE3, KIACCU(PUKAIMS, TMEPUOJUNIHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

®dwusuka: Matepusi, SHEPTHsI, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUN YPOBCHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHHUE BEIIECTBa, (pU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPCHUSI.

Buonorusi: knerka, opranus3m, Ouocdepa, oOMEH BELIECTB B OpraHu3Mme, (pOTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOBI, MOJIE3HBIE HCKOIAEMBbIE, TOILINBO, PECYPCHI.

TexHOJOoTHsI: MUIIEBbIe MPOIYKTHI, OCHOBBI PAI[HOHAIIEHOTO MUTAHUS, MOIOIIIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPenapaThbl, MaTepUalIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

COJAEP/KAHUE OBYYEHMUSI. 11 KJNIACC. OBLIIAA U HEOPI'TAHUYECKASA XUMUA

OCHOBBI OpraHu4ecKOi XUMHH
OCOOEHHOCTH CTPOCHHS OpPraHMYECKHX MOJIeKyJ. BakHeiimue Kiaaccel OpraHUYECKHX
coennHeHUN. [IpuMeHeHre OpraHMuecKux COeUMHEHNUN

Teopernyeckne 0CHOBbI XUMHH

XuUMHUECKUH dieMeHT. AToM. Sapo aroma, H30TOMBL. DIEKTPOHHAS O000JO0YKA.
DHepreTUuecKrue ypoBHH, MOJYPOBHU. ATOMHBIC OpOHUTay, s-, P-, d- anemMenTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuonmueckass cucremMa XHMHYECKUX diemMeHTOB [l
U. MenneneeBa. CBs3b INepHOAUYECKOro 3akoHa M Ileprogumyeckoll CHUCTEMBI XMMHMUYECKHUX
anemenToB JI. 1. MenneneeBa ¢ COBpeMEHHOI TeopHell CTpOeHHs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU HPOCTBIX U CI0KHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKash CBA3b. Buabl XMMHUYECKOH CBs3W (KOBaJIEHTHAS
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHast cBsa3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U aHUOHBI.

BemiecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMsI. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTne 0 qucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOWIHBIE pacTBOPBI. MaccoBast 10
BEILECTBA B paCTBOPE.

Knaccudpukanus Heopranmdeckux coenuHeHuil. HomeHkmatypa HeopraHuyecKux
BEIIECTB. ['eHeTHueckass CBs3b HEOPraHWYECKUX BEILECTB, IPUHAMICKAUX K Pa3IuYHBIM
KJIACCaM.

Xumnueckass peakuus. Kraccudukanus XUMHUECKMX peakiuii B HEOPraHUYECKOW WU
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHs MACCHl BEUIECTB, 3aKOH COXPAHEHHMs U MPEBpALICHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3IMuYHBIX (hakTopoB. OOpaTUMble peakKlUu.
Xumnueckoe paBHOBecHe. (DakTOpbI, BIUAIOIIAE HA COCTOSHUE XUMHUYECKOTO DPAaBHOBECHUS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas nuccoruanus. CuibHble U ciadble 3JeKTpoauThl. Cpena BOIHBIX
pacTBOPOB BEILECTB: KHCasi, HEUTPAJIbHAS, IEJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTAJIBHBIE METOJbI M3YYCHMs BEIIECTB M HMX NPEBPAIICHHUN: JEMOHCTpALUs
tabmun «Ileproguueckast cucrtema xumudeckux snemeHToB [I. U. MenpeneeBa», u3ydeHue
MoJeNlell KPUCTANIMYECKUX peIIETOK, HAOMIOACHHWE U OINUCaHME JEMOHCTPAL[MOHHBIX H
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71ab0paTOPHBIX OMBITOB (Pa3JIOKEHHE IEPOKCHAAa BOJOPOJa B TMPUCYTCTBHM KaTalll3aTopa,
OmnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HMHJMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMUYECKOU PEAKIIUN.

PacuérHpie 3amaun. Pacy€Tel MO ypaBHEHUSM XHMHUYECKMX pEAKUH, B TOM YHCIIE
TEPMOXHUMHUYECKHUE PACUETHI, PACUETHI C UCIIOJIL30BAHUEM MOHSITHUS «MacCOBasi J0JIsl BEIIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. [Tonoxenne HemeraminoB B [lepruoandeckoi CHCTEME XUMUYECKHUX 3JIEMEHTOB
. W. MenneneeBa u 0COOCHHOCTH CTpPOCHHsI aroMoB. (DHU3WYECKHE CBOHWCTBA HEMETAJLIOB.
AJoTponusi HEeMETauIoB (Ha MpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

XHWMHYECKUE CBONCTBA BAXKHEWIIMX HEMETAUIOB (TallOTeHOB, cephl, azora, (docdopa,
yIJIepoJia U KPeMHUS1) U UX COCMHEHUM (OKCHI0B, KUCIOPOACOACPKALUTUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Metannel. [lonoxenune MetamioB B [leprpoanyeckon CUCTEME XUMUYECKUX 3JIEMEHTOB /JI.
U. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOImme
¢usznueckue cpoiicTBa MeTauioB. CIIaBbl METAUIOB. DJICKTPOXUMHUYCCKHH Psijl HANPSKECHUN
METaJLIOB.

XHUMHYECKUE CBOWCTBA BAKHEHIIMX METAUIOB (HATpWM, KaJMi, KaJdbllUHd, MarHwi,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHECHUN.

O6mmue criocoOb! moay4yeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAIbHBIC METOJbl M3YYCHHS BEIIECTB W WX MPEBPAIICHUN: HW3YYCHHE
KOJUIEKIIMM «MeTauibl M CIUIaBbl», 00pas3loB HEMETaUIOB, PEIICHHUE SKCIEPUMEHTATbHBIX
3aja4, HaOJIOJIEHWEe W  OINHUCAaHME JICMOHCTPAlIMOHHBIX H  JIAOOPATOPHBIX  OIBITOB
(B3auMoOJIeHiCTBME TUAPOKCUIA ATIOMUHUS C PACTBOPAMH KHUCIOT M IIENOYeH, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnbie 3amaun. Pacu€rel maccel BemiecTBa WM 00bEMa Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OO0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
pacuéTthl Macchl (00bEMa, KOTUYECTBA BEIECTBA) MPOAYKTOB PEAKIUHU, €CIIM OJHO U3 BEIIECTB
MMEET MPUMECH.

XuMHus 1 KM3Hb

Ponp xumuu B obecrieyeHIN SKOJIOTMUECKOM, YHEPTeTUUECKO U MUIEBOI O€30MacHOCTH,
pa3BuTUU MeAuIUHbL. [loHsATHE O HAay4YHBIX METOJIaX TO3HAHUS BEIIECTB U XHUMHYECKUX
peaKuui.

[IpencraBnennss 00 OOmMX HAyYHBIX NPHUHIMIAX TMPOMBIIUICHHOTO IOJyYeHUS
Ba)KHEUIIINX BEIIECTB.

YenoBek B MHUpPE BEIIECTB W MATEPUATIOB: BAXHEUIINE CTPOUTEIbHBIE MaTEpHabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMHKa, MaTepHallbl ISl DJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC yI0OPEHHS.

XuMHS U 340pOBbE UENOBEKA: IMpaBHUJia HCIHOJIb30BAHUSA JIEKAPCTBEHHBIX IpEnaparos,
MpaBHIIa 0e301acHoro HCITOJIb30BaHUS MpenapaToB OBITOBOM XAMUH
B IIOBCEIHEBHOM KHU3HMU.

MeXnpeIMETHRIC CBS3H.

Peanmu3zanus MeXmpeaMEeTHBIX CBSI3€H MpU M3YYEHHH OOIIEH M HEOpPraHUYeCKOW XMMHH B
11 kyacce oCyIecTBIsETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSTHH,
TaK W MOHSTHH, SBJISIOUUXCS CUCTEMHBIMH JJIsl OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
ITUKJIA.

OO01mure ecTeCTBeHHO-HAYYHbIC TIOHATHS: HAyYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIH3,
CHUHTE3, Kiaccu(UKaIus, TMePUOJUIHOCTh, HAOIIOICHNE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
WU3MEPEHHUE, SIBJICHUE.




®dusnka: marepus, dHEpPrusi, Macca, aroMm, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, M30TOII,
pPaZ0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUil YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBa, PU3NUECKUE BEIIMYUHBI U €IMHUIIBI HX H3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHuszM, 3KocucTema, Ouochepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHomorus: XuMH4YecKasi IPOMBIIIUIEHHOCTb, METAJUTYPrUsi, POU3BOJICTBO CTPOUTEIBHBIX

MaTc€pHraiosB, CENbCKOXO03SIHCTBEHHOE IIpOU3BOJCTBO, IMUIIcBasa IMPOMBINIJICHHOCTD,
q)apMaLIeBTI/I‘ICCKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOACTBO KOCMCTUYCCKUX npemnaparos,
IMPOU3BOJACTBO KOHCTPYKIUMOHHBIX MaTc€puraiosB, OJICKTpOHHAasA IIPOMBIINIJIEHHOCTD,
HaHOTCXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBI IO XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COOQO ycranaBiauBaeT TpeOOBaHUS K pe3yabTaTaM OCBOEHUS OO0YYarOIIMMHCS
IpOrpaMM CpeaHero oOiiero odopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM U IMPEIMETHBIM).
Hayuno-mMeTonnyeckoil OCHOBOM st pa3paboOTKU IIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
IIPOrpaMM CpeTHEro 00I1ero 00pa3oBaHus ABJISETCS CUCTEMHO-EATEIbHOCTHBIA MOIXO/.

B cooTBeTrcTBUM € CHCTEMHO-IESATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE IHUYHOCTHBIX
pe3yJIbTaTOB OCBOCHUs IHpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro ooOuero ooOpa3oBaHuUs
BBIJICJIEHBI CJIEIYIOIINE COCTABISAIONINE:

OCO3HaHHE OOYYAIOUTUMUCS POCCUMCKOW TPaKIaHCKON HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIEHHIO;

HAJIMYUEe MOTUBALUU K 00yUEHHIO;

L[eJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKIEHUN JMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAUIINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBAThCSI B CBOEH JEATEIbHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LIETOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS HKOJOTMUYECKON KyJIbTYphl U CIIOCOOHOCTH CTaBUThH ILENU H
CTPOUTD KU3HEHHBIC TIJIAHBI.

JluyHOCTHBIE pe3yJibTaThl OCBOCHMS IMpeamMeTa «XUMHUS» JIOCTUTAIOTCA B E€IUHCTBE
y4eOHOW ¢ BOCHUTATEIIBHOM JIESITEIIBHOCTH B COOTBETCTBHM C TyMaHUCTHYECKUMH,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMH U HJ€alaMH POCCHIICKOTo
TPaXIaHCKOTO 00IIecTBa, NPUHATBIMH B OOIIECTBE HOPMaMH | TIpaBUJIAMHU TIOBEJICHMSI,
CIOCOOCTBYIOITUMH TIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBIICHUS
JTUIHOCTH 00yYaIOIUXCSI.

JIM9HOCTHBIE Pe3yNbTAaThl OCBOCHHSI MPEAMETa «XUMHUS» OTPAKAT CHOPMUPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M NPAKTHUYECKOM JEsTeNbHOCTH OO0y4aromuxcs 10 peaau3aluu
MPUHSTHIX B OOIECTBE IIECHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpa:kIaHCKOro BOCIMTAHMS

OCO3HaHUS O0YYAIOUTUMUCS CBOMX KOHCTHTYIIMOHHBIX TpaB M 00s13aHHOCTEH, YBaXKCHUS K
3aKOHY Y TIPaBOTIOPSAIKY;

MPEACTABICHUS] O COLUMAIBHBIX HOpMax MW MpaBUiIaX MEXKIWYHOCTHBIX OTHOLICHUN B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOH JEATEIHLHOCTH MPU CO3/aHUU yIEOHBIX MPOEKTOB,
peleHny yuyeOHbIX U MO3HABATENbHbIX 33/1a4, BBIMOJIHEHHH XUMUUYECKUX IKCIIEPUMEHTOB;



CHOCOOHOCTH MOHUMATh M IPUHUMATh MOTHUBBI, HAMEPEHHSI, IOTUKY M apTyMEHTHI JPYTrUX
IPY aHAJIU3€ Pa3IMYHbIX BUJOB y4EOHOM AeATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

LICHHOCTHOTO OTHOUIEHUS K HCTOPHMYECKOMY M HAy4YHOMY HACJIEIUI0 OTE€YECTBEHHOU
XUMHUU;

YBaKEHHsI K IPOLIECCY TBOpPUYECTBA B 0O0JACTH TEOPUUM U NPAKTUYECKOTO NPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJbTaT JUINTEIbHBIX HAOIIOJICHHIA,
KPOIOTIIMBBIX SKCIEPUMEHTATIbHBIX IOUCKOB, TIOCTOSIHHOTO TPY/AA YUEHBIX U IPAKTUKOB;

MHTEpECa M I[103HABATEIbHBIX MOTHUBOB B IIOJIyYEHHH U IOCIEIYIOIIEM aHaJIN3e
UH(POPMALIUHU O IEPEOBBIX TOCTHIKEHUAX COBPEMEHHOM O0TEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'O TIOBEJICHHUS;

CIIOCOOHOCTH  OLIEHMBATh CUTYallMM, CBS3aHHbIE C XUMHUYCCKUMH  SIBICHUSIMH,
U TPUHUMATh OCO3HAHHBIE PELIEHHs, OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIGHUBaThb CBOE IIOBEIEHUE U IIOCTYNKHM CBOMX TOBApHUINEH C IO3UIMIHI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME TIOCIIECTBHIA ATHX ITOCTYIIKOB;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbI:

NOHMMaHMS I[IEHHOCTEH 3J0pOBOrO0 W 0Oe€30macHoro obpasza KHU3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOirofcHus TpaBuil 0e30MacHOro OOpalieHHs] ¢ BEHICCTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HHU U B TPYJOBOH /1€ TEIILHOCTH;

NOHMMAHUS LIEHHOCTH TMpaBWI WHAMBUIYAJbHOTO M KOJJIEKTUBHOIO O€30I1aCHOTO
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIOJIEH;

OCO3HAHMSI TIOCIIEACTBUN M HENPHITHS BPEIHBIX NPUBBIUEK (YMOTPeOJICHUs aIKOToJIs,
HapKOTHKOB, KypEHHS);

5) Tpy10BOT0 BOCIIUTAHUS

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIE0BATEIbCKOW JIeATENbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYrUX BUAaX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4yacTH€ B pEIIEHUM NPAKTUYECKUX 3a7ad COLUAIBbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOET0 KJlacca, IIKOJbI);

UHTEepeca K MPAKTUYECKOMY H3YyUEHHIO Mpodeccuil pa3lIudHOro poja, B TOM 4YHCIE Ha
OCHOBE ITPUMEHEHHUSI TPEIMETHBIX 3HAHHI 110 XHUMUH;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPYI0BOH J1eATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BbIOOpY WHJMBUIYaJbHOM TpPAaeKTOPUH 0Opa3oBaHUS,
Oyaymeit nmpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U NMOTpeOHOCTEN 00I111eCcTBa;

6) 3K0JI0rHYeCcKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKH 11€1€C000pa3HOro OTHOLIEHUS K MPUPOJIE, KaK UCTOYHHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMIIe;

MOHMMAaHHUA TJI00aJbHOTO XapakTepa HKOJIOTMYECKUX MPOoOieM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN Cpebl;

OCO3HaHUS HEOOXOUMOCTH MCIOJB30BaHUS JOCTH)KEHUNH XMUMHHU JJIsl PELISHHs] BOIIPOCOB
PalMOHAIBHOTO MPUPO/IONIOIb30BAHUS;

AKTUBHOTO HETIPHUSTHS JCHCTBHMA, MPUHOCSAIINX BpEI OKPYXKAIOIMIeH MPUPOJHON cpere,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHUS MPEANPHUHUMAEMbIX
JIEMCTBUM U NPENOTBPAILATh UX;

HAJIMYMS Pa3BUTOIO SKOJOTMUYECKOTO MBIIUICHUS, SKOJIOTUYECKON KyJIbTYphI, OIbITA
NESITEIbHOCTH  SKOJIOTMYECKOM  HAlpaBlIEHHOCTH, YMEHUs pPYKOBOJCTBOBAaTbCSI HMMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHOMN MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) IEHHOCTH HAYYHOT'0 TIO3HAHUS:
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c()OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU M OOIIECTBEHHON MTPAKTUKH;

MOHWMAHUSA CHENUPUKA XUMHUU KaK HayKd, OCO3HaHWs €€ ponu B (HOPMHUPOBAHHH
parMOHAIBPHOTO HAYYHOT'O MBIILICHHUS, CO3JaHUH IIEIOCTHOTO MPEICTABICHUS 00 OKPYKaIoIIeM
MHUpE KaK O €IMHCTBE IMPUPOALI U YEIIOBEKA, B MO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEU H
pEIICHUH TIPOOJIEM COXPAHSHUS TPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOH 3HAYMMOCTH XHMHU IS COBPEMEHHOHN IMBUIIM3AIUU: B €&
T'YMaHUCTHYECKON HAIPaBJICHHOCTH W BaXKHOW POJIM B CO3JaHUM HOBOHM 0a3bl MaTepHaTbHOU
KYJIBTYPBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCrevYeHnH YCIOBHH YCIENTHOTO TPY/Aa M SKOJIOTHUECKH KOM(OPTHOM )KU3HU KAKIOTO YICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIpPAaMOTHOCTH: [IOHMMAaHUs CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUS SBJICHUU OKPYXAIOIIEr0 MUpa U MPOUCXOMISIIIUX B HEM H3MEHECHHH,
YMEHHUsI J1eJ1aTh 000CHOBAaHHBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JaHHBIX
C LEJBIO MTOJTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIHHO MCIOJIb30BAaTh XUMUYECKHUE 3HAHMS JUISl PEIICHHS MTpoOieM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

HMHTEpeca K MO3HAHUIO M UCCIIEA0BATEIbLCKOMN AeSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHMIO W CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHMM 1O XHUMHHM B COOTBETCTBUU C IKMU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOGHHOCTSAM TpyAda B pa3IMuHBIX cdepax MpodeccHoHaATbHON
JIeSITEILHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yJIbTaThl OCBOSHHSI y4EOHOTO TMpenMeTa «XHUMHS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYUMbIe i1 (POPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKIUCIUILTHHAPHEIE
(MeXmpeMeTHbIE) 0OLIeHayUHbIe TIOHATHS, OTPAKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
SHEprus, SIBIEHUE, MpOLecC, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHS, UCCIIe0BaHNE, HAOIOICHNE, N3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaJbHbIE  ydyeOHble  JeiicTBuA  (TMO3HABaTeNbHbIE,  KOMMYHUKATHBHBIE,
perynatuBHble), oOecneunBaroniye (GopmupoBaHHe (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAIbHONM KOMIETEHIIMH 00y4aroInxcs;

CIIOCOOHOCTh ~ OOYYaIOMIMXCSI ~ WCMOJB30BaTh  OCBOEHHBIE  MEKIUCIMILIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCaJbHble y4deOHbIe JEHCTBHS B IIO3HABATEILHOM U
COIIMAIbHON MPAKTHKE.

MertamnpenMeTHble Pe3yibTaThl OTPAXKAIOT OBJIQJACHUE YHHMBEPCAJIBHBIMU YUE€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMA U PETYIIITUBHBIMU JIEHCTBHUSIMH.

OB.HalIeHI/le YHUBEPCAJIBbHBIMHA y‘leﬁﬂbIMl/l MMOo3HaBaTECJIbHBIMHU I[BﬁCTBI/[SIMHZ

1) 6a3oBble JJorMUYecKHUeE IeHCTBUS:

CaMOCTOSITENILHO  (DOPMYITHpPOBaTh W AaKTyadU3UpPOBAaTh NPOOJIEMYy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpeCAC/IsITL LCIIN ACATCIBbHOCTU, 3aldaBasd IIapaMCETpbl U KPUTCPUU HUX JOCTHIKCHUS,
COOTHOCHUTD PE3YJIBTATHI ACATEIHHOCTH C TOCTABICHHBIMH IICIISIMHU;
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UCIIOJIb30BaTh IIPU OCBOECHUU 3HAHUN NPUEMBI JIOTUYECKOI'O MBIIUIEHUS — BBIAEIATH
XapakTepHble MpHU3HAKKM MOHATHUM M yCTaHABIMBaThb MUX B3aUMOCBS3b, MHCIOJIb30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIS1 OObSICHEHHS OT/ICJIBHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIIUI;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y N3Y4aeMbIMU SIBJICHUSIMMU;

CTPOUTH JIOTMYECKHE pACCyKIAEHHUA (MHIYKTUBHbIE, JEIyKTUBHbIC, IO aHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUECHMUS;

IIPUMEHATh B MPOLIECCE MO3HAHMSI, UCIOJIb3YEMbIE B XMMHH CUMBOJIMUECKUE (3HAKOBBIE)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 2JIEMEHTA,
XuMHu4yeckass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — NpU pPEleHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, PUMEHATh HAa3BaHHbIE MOJIEJIbHbIE MPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEAKLIUM.

2) 0a30BbIe HCCJIeI0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh €M M 3aJa4d  UCCJICAOBAHUS, MWCIOIb30BaTh IOCTaBIECHHbBIE U
CaMOCTOSITENIEHO C(hOPMYyITUPOBAHHBIE BOMPOCHI B KA4eCTBE MHCTPYMEHTA IO3HAHUS M OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIQ/IETh HaBbIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M MPOBEICHUS YUYEHHYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh OOOONICHHS W BBIBOJBI OTHOCHUTEIEHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHMYECKOW HCCIel0BaTeIbCKOW M HPOEKTHON JesTeIbHOCTH,
IPOSBIISATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJOB pELIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOI0B [TO3HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBATbCSI B PA3IMYHBIX HCTOYHUKAX HHGpopMalMu (HAy4YHO-TIOMYJIspHAs
JauTepaTypa XMMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TmocoOus, pecypcel VHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIMIO DPA3JIUYHBIX BHUIOB U (OPM MpencTaBlEHUs,, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl U MPUMEHSTH pa3IMyHble METOJbl MpPHU IOHCKE U OTOOpe
uH(popMalu, HE0OXOAUMOM /1J1s BBIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh OIBIT MCHOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpejacTaBieHus HH(popMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHE);

UCIOJIb30BaTh HAYYHBIM $3BIK B KauecTBE CpEACTBA MNpU pPabdoOTe C XUMHUECKOM
uH(popMaliel: MNPUMEHATh MEXIpeAMeTHble ((u3nyecKkue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U TMpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJMYECKHE CPEICTBA HAIJITHOCTH.

OB.Ha)]e}me YHUBEPCAJIbHBIMH KOMMYHHKATUBHBIMUA [[BﬁCTBI/lﬂMI/lZ

3aJaBaTh  BOMPOCHI IO  CYyHIeCTBY  OOCyXIaeMoil TemMbl B  XOJe  JHajora
W/WIIN TUCKYCCUH, BBICKAa3bIBaTh HJECH, (POPMYIHPOBATH CBOM MPEIUIOKEHUS OTHOCHTEIHHO
BBITIOJIHEHUS ITPEIOKEHHON 3a/1auu;

BBICTYIIaTh C TPE3EHTANMEH pe3yIbTaTOB MO3HABATEIBHON NESTEIHHOCTH, TOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
9KCIIEPUMEHTA, TPAKTUYECKOW pPabdOTHl MO MCCIEAOBAHMIO CBOMCTB H3y4aeMBIX BEIICCTB,
peanu3anuu y4eOHOTro IIPOEKTa u (dhopmynrpoBaTh BBIBO/IbI
1O pe3ynbTaTaM MPOBEIEHHBIX WCCIENOBAHUM ITyTEM COTJIACOBAHMSA TIIO3UIMH B XO[e
o0CyXeHusI 1 0OMEHa MHEHUSIMU.
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Osgi1aieHHe YHUBEPCAJIbLHBIMHU PeryaIsTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYILECTBIATh CBOKO IO3HABATEIBHYIO NEATEIBHOCTD,
onpenenss e€ Ieau W 3aJadd, KOHTPOJIHUPOBATH M MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
npeularaéMblii alrOpUTM JIEHCTBUH IPU BBINOJHEHUU Y4E€OHBIX M MCCIIEJOBATENIbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEaKLUsAX;

OCYILIECTBIIATE CAMOKOHTPOJIb CBOEH JCATCIIBHOCTM HAa OCHOBE CaMoOaHalIu3a |
CaMOOLICHKH.

HPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKakoT:

c(hOpMUPOBAHHOCTH MPEICTABIICHUNA O XUMUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIU XUMHH B TMO3HAHUM SIBJICHUNA MPUPOJBI, B ((OPMUPOBAHUH MBINUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIIMOHAJILHOW TPAMOTHOCTH, HEOOXOIUMOW IS PEIICHUS
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpELIE;

BJIQJICHUE CHUCTEMOW XHMHUYECKHMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJArarollne
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JICKTPOHHAsT 000JI0UYKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIEKTPOOTPUIIATENILHOCTh, XHUMHUYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaméHHasl), MOJb, MOJISIpHAs Macca, MOJSPHBIH O00BEM, YIJICPOJTHBIA  CKEJNeT,
byHKIIMOHAIbHAS TPYIMMa, pauKan, H30MEpHus, W30MEpbl, TOMOJIOTMYECKUN pPsid, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPOJ M a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHMSI); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHHUS OpPraHUYECKUX
BemectB A. M. BytnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM SI3BIK XMMHUU; MHUPOBO33PEHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE ITOHUMaHUs
MPUYUHHOCTA U CUCTEMHOCTU XMMHUYECKUX SBJICHUM, (DaKTOJIOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM MCIOJIB30BaHUU BAKHEUIITUX OPraHUUYECKHUX BEIIECTB B OBITY
Y PAKTUYECKOU JIESITEIbHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHbIE MPU3HAKU MOHATUH, YCTaHABIMBATh
WX B3aHMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUSA MPU ONHCAHUU COCTaBa, CTPOEHUS U
[IPEBPALLIEHUI OPTaHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUN HCIIOIH30BaTh XUMHUYECKYIO CHMBOJIHUKY IS COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (HOPMYIl OPraHUYECKUX BEIECTB
Y YpaBHEHUU XUMHUUYECKUX PEaKIWid, N3rOTABINBATh MOJEIN MOJIEKYJ OPTaHMYE€CKHUX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJIC)KHOCTh N3YYECHHBIX OPTaHUYECKHUX
BEIIECTB 1O HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YrJIeBOIOpOabI, KHCIOPOJ W a30TCOJAEpXAIINEe COCAMHEHHUS, BBICOKOMOJICKYIISIPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHusa Mo cuctemarnueckoil HomeHkiarype (IUPAC), a taxxke
MPUBOANTH TPUBHAJIBHBIE HA3BAHMS OTICIBHBIX OPTAaHMYECKUX BEIIECTB (ITHIJICH, MPOIHJIEH,
alleTUIICH, STWICHIJIUKOJb, TIUIEpUH, ¢eHoN, (opMambIerui, aleTaableru]l, MypaBbUHas
KHCJIOTa, YKCYCHAasl KHCJIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIIOTA, TIIOK03a, (GpyKTO3a,
KpaxmaJ, 1eJITI0103a, TJIULHH);

c(hOPMUPOBAHHOCTh YMEHHUS OMPEIEIATh BHUIABl XUMHUYECKON CBSI3M B OPTraHUYECKHUX
COeIMHEHUSIX (OAUHAPHBIEC U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH IOJIOKEHHUSI TEOPUU CTPOCHHUS OPraHUYECKUX
BemecTB A. M. byTiiepoBa /s 00BsICHEHUST 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUSI MacChl BEILIECTB;
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c(OPMHPOBAHHOCTh YMEHHHM XapaKTepH30BaTh COCTaB, CTPOCHHUE, (UBNYECKHE WU
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTaBUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, STWIEH, NPONWICH, alneTwieH, OyramueH-1,3, mermnOyraauen-1,3, OeHsod,
METaHOJ, 3TaHOJ, ITHJICHTJIUKOIb, TJIMIEPHUH, (EHOJ, aleTalbIerul, MypaBbuHasi U yKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMHUYECKUX pPEaKLUl ¢
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYT;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEpU30BaThb HCTOYHHUKH YIJIEBOJOPOIHOTO CBIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI HMX MEPepabOTKH M MPAKTUYECKOEe MPUMEHEHHE
POJYKTOB NepepaboTKu;

c(OPMHPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHUSA 110 XHWMHYECKUM YypaBHEHUSM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIUU IO H3BECTHBIM
macce, 00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOJHBIX BELIECTB
WM TIPOJYKTOB PEAKIUN);

c(OpPMHUPOBAHHOCTh YMEHUH BIIAJICTh CUCTEMOW 3HAHUH 00 OCHOBHBIX METOJ[aX HAYYHOTO
MO3HAHMS, HCIONb3YeMbIX B XHMHU MPH M3YYCHHH BEIIECTB U XUMHYECKHX SIBICHUI
(HabmoeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHUE), WCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHSATHUS PEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX
C BEILIECTBAMHU U UX IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUI COOMIOIaTh MpaBUiIa MOJb30BaHUS XUMUYECKOW MOCYJ0H U
71a00paTOpPHBIM 000PYIOBAaHUEM, A TAKXKE MTPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUU IIJIAHUPOBATb M BBIMOJHATH XUMHYECKMH OSKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPU HArPEBaHUU, MOJyYECHUE ATHIICHA U U3YUYCHHE €ro
CBOMCTB, KAaueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEIECTB, JeHaTypauusi O€JIKoB Ipu
HarpeBaHUU, [IBETHbIE PEAKLUU OEJIKOB) B COOTBETCTBUU C MPaBUWJIAMH TEXHHKH 0€30MacCHOCTH
npu oOpallleHuu ¢ BEIIEeCTBaMU U JIAOOPaTOPHBIM 00OpYIO0BAaHUEM, MPEJICTABIATh PE3YJIbTAThI
XMMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN u
(GbopMyIUpOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHMUYECKYIO HH(POpPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeCTBa MaccoBOil MHpopmanu, UHTEpHET U Apyrux);

c(OPMHPOBAHHOCTh yMEHHUI cOOdI0AaTh MpaBHJa SKOJIOTMYECKH LEeJIeco00pa3Horo
MOBE/EHNA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYXKarolleld NPUPOJHOM Cpenbl, OCO3HABaTh OMACHOCTh BO3JCHCTBHS Ha >KMBBIE OPTaHU3MBbI
OnpeAeNEéHHBIX OpraHMYeCKUX BELIECTB, MOHMMas cMbici mnokaszarens [1/IK, mosicHsaTe Ha
pUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIEHUS UX BPEIHOTO BO3JCHCTBUS HAa OpPraHU3M
YeJI0BEeKa;

Ui 00yYaromuxcs C OTPaHUYCHHBIMU BO3MOXKHOCTSMHU 370POBBS: YMEHHUE MPUMEHSTbH
3HaHHS 00 OCHOBHBIX JOCTYITHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUISL CJIETIBIX M CITA00BUAAIIMX O0YJAIONIUXCS: YMEHUE HCII0JIb30BaTh PeNbe(yHO-TOUCUHYIO
cucteMy o6o3Hauenuii JI. bpaitns mis 3anucu xumudeckux Gopmys.

11 KJIACC

[IpenmeTHble pe3ynbTaThl oOcBOoeHUs Kypca «OOmas u HeopraHuueckas XHUMUS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TIPEACTABJICHUI: O XHWMHUYECKOW COCTABJISIIOIIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBILIUICHUSI W KYJIbTYpPhl JMYHOCTU, €€ (YHKIHMOHATHLHOW TPAMOTHOCTH, HEOOXOIUMOW st
pelieHusT TPAKTHYECKUX 3a7ad M DSKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOW XHMHYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
HOHATHS (XMMHUYCCKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
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MOJIeKYyJa, MOJb, MOJSIpHBIH O0O0BEM, BAJICHTHOCTb, AJIEKTPOOTPHULATEILHOCTh, CTENEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJCHTHAas, MOHHAs, METAJUIN4YecKas, BOJOpOJHAs),
KpUCTAJIZIMYECKAsl  PELIETKA, TUIIBI  XMMMUYECKHUX  pEakUui, pacTBOp,  3JIEKTPOJIHUTHI,
HEDJIEKTPOJIUTBI, JJICKTPOJIMTUYECKAsT JUCCOLMALMSA, OKUCIIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  peaklMM, XHMHYECKOE PpaBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
SJIEKTPOJUTUYECKON aucconuanuu, nepuoaundeckuit 3axkoH JI. W. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMsI U IPEBPALICHUS PHEPIHMM IPU XUMHUYECKHX
pEaKMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHM $A3BIK XMMHUH, MHPOBO33PEHUECKHE 3HAHMS,
JeKalMe B OCHOBE IIOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SIBICHUH,
(akTOJIOrMUeCKUe CBEJCHHsI O CBOWCTBAX, COCTaBe, MOJIyYeHUH U 0€30I1aCHOM HCIOJIb30BAHUU
BaXHEHMILINX HEOPraHUYECKUX BELIECTB B OBITY M IPAKTUYECKOM IEATEIBHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTb YMEHUH BBIABIATH XapaKTEpHbIE MPU3HAKU MOHATUH, YCTaHABINBATh
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIIME IMOHSATHS IPHU ONHUCAHUU HEOPraHMYECKHUX
BEULIECTB U UX NPEBPAILECHUN;

c(OpMUPOBAHHOCTh YMEHUH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHMUS
dopMynn BeIIeCTB M ypaBHEHUH XUMHUUYECKUX pEAKLUH, CUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHajbHblE Ha3BaHMsI OT/IEJIbHBIX HEOPraHMYECKHX BELIECTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErall€Has W3BECTb, IIUTbEBAasl COJa, NUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH OIPEeNIATh BaJICHTHOCTh U CTENIEHb OKHCICHUS XUMHUYECKUX
AJIEMEHTOB B COEJUHEHUSX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJICHTHAs, HOHHAs,
MeTaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMYECKOW PEETKH KOHKPETHOI'o
BellecTBa (aTOMHas, MOJIEKYJSpHasi, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUN YCTAHABIIMBATH MPUHAJICKHOCTh HEOPraHMUECKHUX BEIIECTB
[0 UX COCTaBY K ONpEeACIEHHOMY KIIacCy/TpyIe COeAMHEHUH (MIPOCThIe BEIIeCTBa — METAJLIbI U
HEMEeTaJlJIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

cOPMHPOBAHHOCTh ~ YMEHHUH  pPAaCKpbhIBaTh CMBICI  MepHOAMuYecKoro 3akoHa [l
U. MenneneeBa u JEMOHCTPUPOBAaTH €ro CHCTEMATU3HMPYIOIIYIO, OOBSCHUTEIBbHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTb 3JIEKTPOHHOE CTPOEHUE  aTOMOB
XUMHUYECKHX 3J7eMeHTOB 1—4 nepuonos Ileproauueckoil cUCTEMbl XMMHUYECKHUX 3JeMEHTOB /Jl.
. MeHnzeneeBa, MCHOJb3ysl TOHATHS «S-, P-, O-2J€KTPOHHBIC OpPOUTAINY, «IHEPreTUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKHX 3JEMEHTOB U HX
COEIMHEHUHN 10 mepuojam u rpynnaM l[leproaudeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB /.
H. Menneneena;

c(hOopMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMHUECKHE CBOMCTBA
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE IE€HETHUECKOMN
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IOMOILBI0O YpaBHEHUI COOTBETCTBYIOIINX
XUMHUYECKHUX PEAKIIUIL;

c(OpMUPOBAHHOCTh YMEHHUS KJIacCU(UUUPOBATH XUMHYECKHE PEaKIUU 1O Pa3IUdHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolMx BeIIeCTB, TEIUIOBOMY 3(G(eKTy peakiuH,
M3MEHEHHUIO CTENIeHEeN OKHCIIeHUsI 3JIEMEHTOB, 0OpaTUMOCTH PEaKIuy, Y4acTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHHs PEAKIMN pa3IUYHBIX TUIIOB, MOJIHbIE
U COKpallEHHbIE YpaBHEHUS peaklnii MOHHOIO OOMEHa, YUMTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peaxKuuy UayT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIMH, TOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BELIECTB, pACIO3HABAaThb OMNBITHBIM IIYyTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUN PACKPBIBATH CYHIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii IOCPEICTBOM COCTABICHMSI AEKTPOHHOIO OajaHca 3TUX PEaKIUi;
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c(OpPMHPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH pEaKIy OT
pasnyHbIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTr0 PaBHOBECUS B 3aBUCHUMOCTH OT
BHelIHero Bo3aeicTBus (npunuun Jle [larense);

c(OpPMHPOBAHHOCTb YMEHUI XapaKTeprU30BaTh XUMUYECKHE IIPOLIECCHI, JIeKAIllUe B OCHOBE
IPOMBIIIJICHHOTO TIOJY4YEHUS CEpHOM KHCIIOTHI, aMMHakKa, a Takxke C)OpPMHUPOBAHHOCTh
npeacTaBieHui 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMax XMMUYECKOIo
IIPOU3BOICTBA;

C(OPMHPOBAHHOCTE YMEHUN NPOBOJUTH BBIYUCIECHUS C HCIOJIb30BAaHUEM IOHATHSA
«MaccoBasi [0 BELIECTBA B pAacTBOpPE», OOBEMHBIX OTHOLIEHUH TIa30B NPU XUMHUYECKHX
peakMax, Macchl BellecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOrO 3(deKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALCHHUS U COXPAHEHHS DHEPTUU;

c(OpPMUPOBAHHOCTh YMEHHUI COOIOATh MPaBUIa TOJb30BAHUS XUMUYECKOU TOCYION H
71a00paTOPHBIM 000PYZAOBAaHUEM, A TAKXKE MTPaBUJIa OOPAIIEHUS C BEIECTBAMHU B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBIIOJIHATH XMUMHUYECKHH HSKCHEPUMEHT
(paznoxeHue NepokcHaa BOJOPOAA B NPUCYTCTBUM KaTallu3aTopa, ONPEICIIEHUE CpPeJibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIMU, peaklUd HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cyibdar-, kapOOHAT- U XJIOPHUJ-aHUOHbBI, HA KAaTHOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTATIbHbBIX
3a7ady no temaMm «Metambsl» U «Hemeramib») B COOTBETCTBUM C IpPAaBUJIAMHM TEXHUKU
0€30I1aCHOCTH NPH 0OpallleHUH C BELECTBAMU U JIAOOPATOPHBIM 000pyI0BaHUEM, IIPEACTABIATh
pe3ysibTaThl XMMHMUYECKOTO SKCIIEPUMEHTa B (OpME 3amucu ypaBHEHUN COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATh XHMMHUYECKYIO HH(OpMAIHIO,
[OJYy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpEACTBa MaccOBOW KOMMYHHMKauuu, HHTepHET u
JPYTHX);

c(OPMHPOBAHHOCTh yMEHHUH cOOdI0AaTh MpaBHJa SKOJIOTMYECKH LEeJIeco00pa3Horo
MOBE/EHNSA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KaIoIlled MPUPOJHON Cpelbl, OCO3HABATh ONACHOCTb BO3JEHCTBHS HA YKUBbIC OpraHU3MBbI
onpeeNEéHHBIX BELIECTB, MOHMMAas cMblch nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHBLIEHUS U NIPEAOTBPALICHUSA UX BPEIHOIO BO3ICHCTBUSA HA OPraHU3M YEIIOBEKa;

JUIsl 00YYaroIIMXCSl C OTPAaHMYEHHBIMM BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE NPUMEHATH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUIA;

JUISL CIIENBIX U CIA0OBUAALIUX 00YYarOMMXCS: YMEHHUE UCII0JIb30BATh PEIbe(HO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins n1s 3anucu Xxumuueckux Gopmy.

TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
Ne HanmenoBanue KonnuecTBo yacos ONeKTPOHHbIE
pa3zenoB U TEM Bcero | Konrponbusl| Ilpaktiue | (udposbIe)
MIPOTrpaMMBbI € paboThI CKHe o0pa3oBaTelIbHbIE

paboTel | peECypChl

Pa3nes 1. OcHOBBI 00111€eli 1 HEOPTAHMYECKON XMMHHU

1.1 | OcHoBBI  OOmIcH W 1 0 0 https://lesson.edu.ru/les
HEOPraHNYecKOu son/20b1df2e-6ce4-
XUMHAH 435b-b6dc-

5155d30a45fa?backUrl=
%2F04%2F11
Hroro no pazneny 1 0 0

Pa3nes 2. Teopernueckue 0OCHOBBI OPraHNYeCKOM XUMHH
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https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11

2.1 | IlpenmeT opraHu4ecKoi 2 1 0 https://resh.edu.ru/subject/I
xumun. Teopust esson/6149/start/
CTPOCHUSI OPTaHUYECKUX
coenuHeHuit A. M.
bytneposa
HWtoro no pazneny 2 1 0

Pasznea 3. YrieBoaopoanbl \

3.1 | [IpenenbHbIC yrieBo- 2 0 0 https://resh.edu.ru/subject/|
JOPOBI — aJKaHbI esson/6151/start/

3.2 | HempenenbHbie 6 0 1 https://resh.edu.ru/subject/|
YIII€BOAOPOIBI: esson/5412/start/212563/
QJIKCHBI, AJIKATUCHBI,

QJIKUHBI

3.3 | Apomarunueckue 2 0 0 https://resh.edu.ru/subject/|
YTJIEBOJIOPOIbI esson/4775/start/150494/

3.4 | IlpupoaHbie HCTOYHUKH 3 0 0 https://resh.edu.ru/subject/I
YIJIEBOJIOPOJIOB M UX esson/6148/start/170461/
nepepaboTka
Hroro no pazneny 13 0 1

Pasznen 4. Kucaopoaconepskanue opranndeckue coeJuHeHust

4.1 | Couptsl. enon 3 0 https://resh.edu.ru/subject/|
esson/4769/start/150550/
4.2 | Anpaerunpl. 7 0 1 https://resh.edu.ru/subject/|
KapOoHOBbIE KHCIIOTHI. esson/4776/start/150604/
CrnosxHble 3¢upbl
4.3 | YraeBoasl 3 1 0 https://resh.edu.ru/subject/|
esson/6150/start/150687/
Hroro no paszneny 13 1 1
Paznen S. A3orcoaepskanye OpraHn4ecKue COeAHHEHN ’
5.1 | AMuHBL 3 0 0 https://resh.edu.ru/subject/|
AmMUHOKHCITOTHL. benkn esson/4743/start/150742/
HWroro no pazneny 3 0 0
Paznen 6. BeicokoMoJIeKy/IsIpHBIE COeTMHEHUSI \
6.1 | [lnmacrmaccel. Kayuykwu. 2 1 0 https://resh.edu.ru/subject/|
Bonokna esson/6095/start/150823/
HWroro no pazneny 2 1 0
OBIIEE xon-Bo yacoB 34 3 2
10 IporpaMme
11 KJIACC
Ne | HanmenoBanue KonuuecTBo uacoB DnexTpoHHBIE (ITUPPOBLIE)
pa3esoB U TeM o0Opa3oBaTeNbHbIE PECYPChHI
IIPOrpaMMBbI Bceero | Kontposn | Ilpaktuue
bHEIC CKHe
paboThI paboThI

Pa3zngen 1. OcHOBHBIE KJ1aCcChl

OpraHuYyecKUX CoOeJUHEHU U

1.1 | OcHoBHBIE K1aCCHI 1 0 0 https://resh.edu.ru/subject/lesso
OpraHUYEeCKUX n/6479/start/150989/
coeJMHEeHU U
Hroro no pazueny 1 0 0

Pa3nen 2. TeopeTnueckue 0OCHOBBI XUMUM
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https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6149/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/6151/start/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/

2.1 | CtpoecHMEe aTOMOB. 2 1 0 https://resh.edu.ru/subject/lesso
[epuoanyeckuii 3aK0H n/6479/start/150989/
u [lepronnueckas
CUCTEMA XUMHNYCCKUX
anemenToB Jl. M.
MenneineeB
2.2 | CtpocHue BellecTBa. 4 0 0 https://resh.edu.ru/subject/lesso
Msuoroo6pasue n/5911/start/151053/
BEIIIECTB
2.3 | XuMHYeCKHE peaKiuu 6 1 1 https://resh.edu.ru/subject/lesso
n/4938/start/151107/
Wroro no paszneny 12 2 1
Paznen 3. Heopranuueckasi xummusi
3.1 | Meramisl 6 0 1 https://resh.edu.ru/subject/lesso
n/3493/start/151213/
3.2 | Hemeraibt 9 0 1 https://resh.edu.ru/subject/lesso
n/5939/start/
3.3 | CBsi3b HEOPTaHUYECKUX 2 1 0 https://resh.edu.ru/subject/lesso
Y OpPraHUYeCcKUX n/4960/start/151374/
BEILICCTB
Wtoro no pazneny 17 1 2
Pa3zgen 4. XuMus M ;Ku3HL
4.1 | XuMWusl U )KU3Hb 4 0 0 https://resh.edu.ru/subject/lesso
n/5452/start/150796/
Hroro no pazneny 4 0 0
OBUIEE kon-Bo yacoB 34 3 3
10 MPOTPaMMe

YYEBHO-METO/JUYECKOE OBECIIEYEHME OBPA30BATEJBLHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIUIAA YYEHUKA 10 KJIIACC
* Xumus, 10 knacce/ Epemun B.B., Ky3smenko H.E., Tepenun B.1., [Ipo3nos A.A., Jlynun B.B.;
nox penakuueit Jlynuna B.B., OGmiecTBo ¢ orpaHn4eHHON OTBETCTBEHHOCTHIO «J[PODA»;
AxtmonepHoe obmiectBo «M3narenbctBo «IIpocBemienne»

- B.B. Epemun, H.E. Ky3menko, B.U. Tepenun, A.A./Ilpo3nos, B.B. Jlynun Pabouas tetpanp. 10
KJ1acc

METOANYECKHNE MATEPHAJIBI JUISA YYUTEJIA

-  B.B. Epemun, H.E. Ky3menko, B.1. Tepenun, A.A./Ipo3nos, B.B. JIynun PaGouas TeTpass.
10 xnacc;

- Acanosa JL.U. Iloypounslie pa3pabotku. Xumus. 10 kinacc. bazoBblil ypoBeHb. — M.:
«dpoda», 2020.

- Epemun B.B. Meroanueckoe mocooue k yueOHuky Xumus. bazoserit yposenb. 10 kimace —
M., «/Ipoda»

- Acanosa JI.W., Epemun B.B. Iloypounsie pa3padoTku. Xumus. 11 knacc. bazoBblit ypoBeHb.
— M.: «/Ipodar, 2021

- CrnpaBOYHUKH 1O XUMHUH; TTOCOOUS 110 ToarotoBke k EI'D

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
[{udpossie anekTpoHHBIE pecypcesl: https://educont.ru/; https://resh.edu.ru/

18



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/5939/start/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA 11 KJIACC

- Xwuwmwus, 11 knace/ Epemun B.B., Ky3smenko H.E., /Ipo3nos A.A., Jlyaun B.B.; on
penakuueit Jlyauna B.B., O6mecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «JIPODA»;
Axkmroneproe oomiectBo «M3narenbctBo «IIpocBenienne»

- Xwuwmus, 10 xknace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3znoB A.A., JIyaun
B.B.; nox pepaxuueii Jlynuna B.B., O0miecTBo ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO «JIPODA»;
AxkuuonepHoe obmectBo «M3narensctBo «lIpocBemenue»

-  B.B. Epemun, H.E. Ky3menko, B.1. Tepenun, A.A./lpo3nos, B.B. JIlynun PaGouas TeTpass.
10 knace

METOIANYECKHUE MATEPUAJIBI IS YYUTEJIA

-  B.B. Epemun, H.E. Ky3menko, B.I1. Tepenun, A.A. [lpo3nos, B.B. JIynun Pabouas
terpanb. 10 kiacc;

- Acanosa JL.U. Iloypounsle pa3pabotku. Xumus. 10 knacc. bazoBblil ypoBeHb. — M.:
«podar, 2020.

- Epemun B.B. Meroauueckoe nocodue k yueoOHuky Xumus. bazoBblil yposens. 10 kiacc —

M., «Jlpoda»

- Acanosa JI.W., Epemun B.B. Iloypounsie pazpaborku. Xumus. 11 kimacc. bazoBsiil ypoBeHb.
— M.: «/Ipodar, 2021
- CrnpaBOYHUKH 1O XUMUU; TTOCOOUS 110 ToarotoBke k EI'D

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET
[{udpossie anekTpoHHbBIC pecypcesl: https://educont.ru/; https://resh.edu.ru/
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