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IHosicHUTEJIBbHAA 3AIIMCKA

PabGouass mporpamma 1o mnpeamery «XuMHUA» ~— pa3paboTaHa B COOTBETCTBUU C
TpeOoBanusIMH  DenepansbHOT0 TOCYAAPCTBEHHOTO 00pa3oBaTENbHOTO  CPEIHEro  OOIIEero

oOpaszoBanus (ymeepoicoen npuxazom Munooprayku P®D om Ne 371 or 18.05.2023 r.,
KOHLEMNIMEN IpenojaBaHus y4eOHOro mnpenmMera «XuMuUs» B 00pa30BaTeNbHBIX OpraHU3aLUAIX
Poccuiickoii @eneparuy, peaqn3yrmUX OCHOBHbIE 00IIe00pa3oBaTebHbIE MPOrpaMMbl (yTB.
Pemenunem Komnernn Munnpocsemnienuss Poccun, nmporokon ot 03.12.2019 Ne TIK-4BH), ¢
yuetom DenepanbHON 00pa3oBaTeNbHOM MTPOrpaMMbI  CpeaHEro ooémero obOpa3zoBaHMUS,
YTBEpKJIeHHOHU mpuka3zoM MunmpocsenieHus PO ot 16 Hosops 2022r. Ne994,

OcHOBY MOIXOJOB K pa3padOTKe NpOrpaMMbl IO XUMHH, K ONPEACTICHHI0 OoOmIen
CTpaTeruy oOy4eHUs, BOCIIMTAHUS U Pa3BUTUS O0yJaroIUXcs CpeACTBaMHU Yy4eOHOIo mpeaMera
«Xumus» st 10-11 xmaccoB Ha ©6a30BOM ypOBHE COCTABMJIM KOHIIETITYaJbHbIE MOJOXKECHUS
OI'OC COO o B3auMOOOYCIIOBIECHHOCTH IIEJCH, COJEp)KaHMS, pPE3yJbTaTOB OOY4YEHUS U
TpeOOBaHUI K YPOBHIO MOJrOTOBKHU BBIITYCKHUKOB.

Xumuueckoe oOpa3zoBaHME, IIOJy4aeMO€  BBIIYCKHUKaMU  00I1e00pa30BaTeIbHOM
OpraHM3aliy, SBISIETCS HEOTHEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIYXKHUT
3aBEpILIAIOIIMM 3TalloM pealin3aliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTHU ILIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IMPHUPOJIbI, (POPMUPOBAHUS MHPOBO33PEHHs] M OOIIEH KyJIbTYphl
YeJIoBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY 3/I0pOBBIO U
npupoaHoil cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
oOuiero odpazoBaHusi CpeAcTBaMM yuyeOHOro mpeaMmera «XUMUS», COJEpKaHUE U MOCTPOCHUE
KOTOPOI'0 OHpEZeNeHbl B IMpOorpaMMme IO XHMHUHU € Y4ETOM CIEUU(PHUKUA HAayKM XUMHH, €€
3HAu€HUs B MO3HAHUU NPUPOBI U B MAaTEpUaIbHON KU3HU OOILECTBA, a TAaKkKe ¢ y4€TOM OOIIMX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBbl CPEIHEro oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyI0 poJib B COBPEMEHHOM
LUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTrepHalbHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3/JaHHUE LI€JIOCTHOIO MPEICTaBICHUS
00 OKpYy’KarollleM MUpPE KaK O €IUHCTBE NMPUPOABI U YeIOBeKa, KOTopoe (HhopMHUpyeTCs B XUMUU
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

TecHO B3aMMOAEWCTBYS C JpPYrMMHM €CTECTBEHHBIMM HayKaMHM, XHUMHS cTaja
HEOTHEMJIEMOM YacThbl0 MHUPOBOW KYJIbTYPbl, HEOOXOJUMBIM YCIOBHEM YCIIEHIHOTO Tpyda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUsl KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha pellIeHue II0OaTbHbIX MpoOJieM YCTOWYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HSHEPreTHUecKoil, MUIIEBOM, SKOJIOrMYecKod Oe30macHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH LENIMH W NPUHLIUIAMU CpelHero oOIiero oobpa3oBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 0a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BbIPa0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKJIIOYEHHS B JKHU3Hb COLIMYyMA,
pOI0JDKEHNUs 00pa30BaHUs B Pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocraBnsitomiuMu  ipeaMeTa  «XHUMHs» SIBISIIOTCS  0a3oBble Kypchbl — «OpraHudeckas
XUMH» 1 «OO011asi 1 HeopraHuyeckast XuMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUS KOTOPBIX
SBIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMa 3HAHUM 110 HEOPraHMYECKOW XUMUU (C BKIIOUEHHEM
3HaHUHM U3 00uIel XUMHM) U OpraHndeckoi xumuu. @opMUpoOBaHUE AAHHOW CHCTEMBI 3HAHUI
IpU W3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOXKHOCTb PACCMOTPEHMsI BCErO MHOT000pa3us
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.


https://vip.1zavuch.ru/#/document/117/47072/dfas14clus/

Crtpykrypa conepkanusi KypcoB — «Opranudeckasi Xxumusi» U «O01as u HeopraHudeckas
XuMU» c(hOpMHUpOBaHA B MPOTPaMMeE 10 XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/a K M3yYCHHUIO
ydeOHOro Marepuaia W OO0yCIOBJIECHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHMKM Ha
ONPEIEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMMHHU BEILECTBA
paccMaTpUBAIOTCSI HAa YPOBHE KJIACCMYECKON TEOPUU CTPOCHMS OPraHUYECKUX COCIMHEHHH, a
TAKK€ HA YPOBHE CTEPEOXMMHUUYECKUX M DJICKTPOHHBIX INPEICTABICHUN O CTPOEHUH BELIECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIeCTBaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAUMHEHMH. B Kypce opraHMueckoil XMMHUU HOJy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOrO OOIIEro 00pa3oBaHUsl MEPBOHAYAIBHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMere «XuMus» 0a30BOr0 ypoBHS paccMaTpHUBaeTCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUsS TEOPETHUECKUN MaTrepuan u
dakTosornueckrue CBEACHHS O BEUIECTBAX M XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mas U HEOpPraHWYECKask XUMHUsS» OOYJArOIIMMCS MPEIOCTABIISIETCS BO3MOKHOCTh OCO3HATH
3HAYEHHE TMEPUOIUYECKOr0 3aKOHa C OOIIETeOPEeTHYECKUX M METOJOJOTMYECKUX TMO3HIIMIA,
riry0Ke TMOHATh MCTOPUYECKOe H3MEHeHHe (YHKIMI 3TOrO 3akoHa — OT 0O0OOIIaromei 10
OOBSACHSIONIEH U IPOTHO3UPYIOLICH.

Enunas cucrema 3HaHMN O BaXKHEWIIMX BELIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLUSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomoniHgeTcss B Kypcax 10 wm 11 KimaccoB »anemMeHTaMu  COJEpXKaHUSA, HWMEIOIUMHU
KYJIbTYPOJIOTHYECKH M TPUKIAAHON XapakTep. OTH 3HAHUA CIOCOOCTBYIOT MOHHUMAaHUIO
B3aMMOCBSI3M XHMHU C JPYTMMH HayKaMH, PAacKpbIBAIOT €€ pOJIb B I[I03HABATEIbHOW U
MPAKTUYECKON JEsITeNbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHIO YBKEHHUS K IPOIECCY
TBOPYECTBA B O0JIACTH TEOPHUH M MPAKTHYCCKHUX IMPHIOKCHUN XUMHUH, TTIOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOiIemMax, CBA3aHHBIX C XHMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATH € JUIsl TIOTIOTHCHUS 3HAHUH, PEIICHUs
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3a7ad. B menom coxepxkanue
ydaeOHOro mpeaMera «XUMHUs» TaHHOTO YPOBHS U3YYEHHUS OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aroInXCcsi MUPOBO33PEHUECKON OCHOBBI Ml MOHUMaHUS PHIOCO(PCKUX UACH, TaKUX KaK:
MaTepUaIbHOE €TMHCTBO HEOPTaHUYECKOTO0 U OPTaHUYECKOTO MHUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IIO3HABAEMOCTh MPUPOJIHBIX SIBJICHUI MYyTEM 3KCIIEPUMEHTA
W peIIeHUsS TPOTUBOPEUYHI MEXKIYy HOBBIMH (aKTaMH U TEOPETUUYECKUMH TMPEATNOCHUIKAMU,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTHMUECKUX MPOoOJeM, a Takxke mpodiieM cOepeskeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX TEXHOJIOTUN U MAaTEPUAIIOB.

B mmaHe pemieHus 3ajad  BOCMUTAHUS, Pa3BUTUSA M COIMAIM3AIMU OOyYarOUIUXCS
MPUHATBIE NPOTrPpaMMON MO XHMHHU MOJXOJbl K ONPENEIICHUI0 COACPKAHUS U TMOCTPOCHHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHHE YHUBEPCATbHBIX yUEOHBIX JIEHCTBUHN, UMEIOIINX
0a30BO€ 3HAUCHHE /ISl PA3JIMYHBIX BUIOB JCSITEIBHOCTU: PEUICHUs MPOOIIeM, MOUCKa, aHAIU3a U
0o0paboTku uHpOpMAINH, HEOOXOMUMBIX JJs TNPUOOPETEHUS OMbITa MPAKTUYECKOW U
HCCIIEIOBATENIbCKON IEATEIIbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B TO3HAHUY XUMHUH.

B npaktuke npenogaBaHus XUMHUU KaK Ha YpOBHE OCHOBHOTO 001iero o0pa3oBaHus, TaK U
Ha YpOBHE cpeaHero obmero oOpa3oBaHHUs, TMpPH  ONPEIEICHUU  COJEp’KaTEIbHON
XapaKTepUCTUKU LeJed HM3y4eHHs NpelMeTa HalpaBJI€HUEM MEPBOCTENEHHON 3HAYMMOCTH
TPAAUITMOHHO mpu3HAETCs (QopMUpOBaHME OCHOB XHUMHUYECKOW HAaykHm Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKOM JEATEIIbHOCTH 4YEJIOBEKa M Kak OJHOI0 W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METONMYECKOW TOYKM 3pE€HHS TaKOM IOAXOA K
ONpEIETICHUIO 1IeJIel U3YUYEHUs ITPEAMETA SIBISETCS BIIOJIHE OMPAaB/IaHHbBIM.

CorjnacHO JaHHOM TOYKE 3pPEHHUs TJIAaBHBIMHU LEISIMH HU3YyYECHHUSl IpeameTra «XuMus» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:

dbopMHpOBaHHE CHUCTEMBl XHWMHYECKHMX 3HAHUH KaK Ba)KHEWIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHbI MHpa, B OCHOBE KOTOPOW JIEKAaT KIIIOYEBBIE MOHATHUS,
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dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOEGHHUE SI3bIKAa HAyKH, YCBOCHHE U IMOHUMAaHHE
CYIIHOCTH JOCTYITHBIX 0000IEHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpUEi
UX Pa3BUTHUS U CTAHOBJICHHUS;

¢dopMHpoBaHHE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX IMO3HAHHS BELIECTB H
XUMHUYECKHX peaklUi, HEOOXOAUMBIX AJisi MPUOOPETeHHUS YMEHUW OPHUEHTUPOBATHCS B MHpE
BEIIECTB M XHMMHUYECKHX SIBJICHHUH, HMEIOIIUX MECTO B MPHUPOJAE, B MPAKTUYECKOH U
MOBCE/IHEBHOM JKU3HH,

pa3sBUTHE YMEHUH U CIIOCOOOB JESITEIBHOCTH, CBA3aHHBIX C HAOIIOCHHEM U 00bSICHEHUEM
XUMHYECKOT0 IKCIIEPUMEHTa, COOII0IEHNEM IPaBHJT O€30M1aCHOT0 OOpAIEHHS C BELIECTBAMH.

Hapsiny ¢ atum, copepxkarenpHasi XapaKTepUCTHKA IeJIel U 3a/1a4 U3YYEHHUs MpeaMeTa B
porpaMMe 1o XMMUHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHU C HOBBIMU NPHOPHUTETAMU
B cucTeMe cpeaHero oOumiero obOpazoBanusi. CeronHs B MNPENoJaBaHUM XUMHH B Ooublieit
CTETIEHU OTHAETCS NPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COJEpKaHUSg OOy4YeHHS,
OpUEHTUPOBAHHOM Ha TOJArOTOBKY BBIMYCKHHKA 0O0IIe00pa3oBaTeNbHON  OpraHu3alui,
BJIQJICIOIIET0 HE HAOOPOM 3HAHWMU, a (HYHKIIMOHATHLHOW T'PaMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO MOJTYYCHHsI 3HAHUI M MPUMEHEHHs UX B PEAIbHOMN KU3HU Ui PeIleHuUs
NPaKTUYECKHX 3a/1a4.

B cBs3u ¢ 3TMM mnpu u3ydeHUH TpenMera «XHUMHS» JOMHHHPYIOIIEEe 3HAuCHUE
nproOpeTaloT TaKKMe e U 3a/1a4H, KaK:

ajantanus OOy4aromMXCcsi K  YCIOBUSIM  JUHAMHUYHO  Pa3BHUBAIOIIETOCS  MHpAa,
dbopMHpOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHUIO TPAMOTHBIX PELICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYallUsX, CB3aHHBIX C BEIIECTBAMH U X IIPUMEHECHHUEM;

dbopMupoBaHre y OOYYaIOIIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIU),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3IUYHBIX BHIOB JIESITEIHHOCTH: PEUICHUS MPOOIeM,
MOMCKa, aHanmu3a M o00paboTku uHMOpMAINMK, HEOOXOMUMBIX I TMPUOOPETCHHS OIbITa
JEeSITeIbHOCTH, KOTOpAasi 3aHMMAET BA)KHOE MECTO B MO3HAHWU XMMHH, a TAKXKE JUIS OLIEHKHU C
MO3UIUI IKOIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOILIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIICKTYAIbHbIX U TBOPYECKHX CHOCOOHOCTEH
o0Oy4aromuxcs: CrIocoOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUSA IO XUMHH B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE
TEXHOJIOTUH JIJIs TIOUCKA M aHAIHM3a YIeOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMHUIECKOTO
COJIepKAHUS;

(dbopMEpOBaHUE U Pa3BUTHE Y 00YUYAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIIICHNUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKYpPaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBbI, B
YaCTHOCTH, NPH TUTAHUPOBAHUH U TIPOBEICHUHN XUMHUYECKOTO IKCTIEPIMEHTA;

BOCIIUTaHHE Yy OOyyaromuxcs YyOeKIEHHOCTH B TyMAaHHCTHYECKOH HarpaBlIeHHOCTH
XUMHH, €€ BaXHOW pOJM B  PEHNICHWHM TIIOOATBHBIX  MPOOIEeM  parOHAIBHOTO
IPUPOJIONOIb30BAHNS, TOMOJHEHNUS SHEPreTHYECKUX PEecypcoB M COXpPAHEHHs MPUPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEpeXHOTO OTHOIIEHHS K TPUPOAEC M CBOEMY
3JI0POBBIO, a TaK)K€ MPUOOPETEHUS OIbITa MCIONb30BAHMS MOTYYCHHBIX 3HAHUM IS TIPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBA3aHHBIX C XUMUYCCKUMH SIBJICHUSIMHU.

B y4yeOHOM miaHe cpemHero obuiero o0pa3oBaHMs NpeaMeT «XHMHS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPeIMETHOH o0sacTn «EcTecTBeHHO-HAYYHBIEC TTPEIMETHI.

OO11ee 4nciIo yacoB, OTBEIEHHBIX JJIS M3YYEHHUS XMMHHU, Ha 0a30BOM YpOBHE CPEIHETrO
oOmiero obpazoBaHusi, coctaBiser 68 yacos: B 10 kmacce — 34 gaca (1 wac B Henmento), B 11
kiacce — 34 daca (1 gac B Hezemo).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHS OOYYarOIIUMUCS
IporpamMM cpeaHero ooOmero o0pa3oBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM M MPEAMETHBIM).
HayyHo-meTonn4yeckoii OCHOBOW Uisi pa3pabdOTKU IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHUS
IPOrpaMM CpeIHEro o0IIero oopa3oBaHus SBISIETCS CHCTEMHO-CATEIILHOCTHBIA TOAX O/,

B cooTBeTCTBMM C CHCTEMHO-IEATENHOCTHBIM MOAXOAOM B CTPYKTYpE JHUYHOCTHBIX
pE3yJIbTAaTOB OCBOEHHS TIpeaMmera «XHMHUsS» Ha YpPOBHE CpeiHero oomiero o0pa3oBaHUs
BBIJICJIEHBI CIICAYIOLINE COCTABIIAIONINE:

— OCO3HaHHE OOYYAIOIIUMHCS POCCHHUCKOW T'pa)kJaHCKOM HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOTIPE/ICIICHHIO;

— HaJINYHE MOTUBAIMH K 00yUEHUIO;

— IEJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOEXKJCHUH JMYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEH ¥ UCTOPUYECKUX Tpaaulnii 0a30BOI HAYKH XUMHH;

— TOTOBHOCTb M CHOCOOHOCTh OOYYAIONIMXCS PYKOBOJCTBOBAaTHCS B CBOCH JESATEIHLHOCTH
[IEHHOCTHO-CMBICJIOBEIMH yCTAaHOBKAMH, MPHCYIIUMH IEIOCTHOM CHCTEME XHMHUYECKOTO
0o0pa3zoBaHus;

— HAJINYHE TPABOCO3HAHMS DSKOJIOTMYECKOH KYIbTYphl M CIIOCOOHOCTH CTAaBUTh LEIH H
CTPOWTH )KU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE pe3yJbTAaThl OCBOCHHS Ipeamera «XHMHUS» JOCTUTAIOTCS B EIMHCTBE
y4eOHOM M BOCIHTATENPHOW JEATEIBHOCTH B COOTBETCTBHM C T'YMAHHUCTHYECKUMH,
COILIMOKYJbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSMH W HJ€ajJlaMHd POCCHICKOTO
TpaXXIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU W NPaBUJIAMHU ITOBEICHHS,
CIIOCOOCTBYIOMIMMH TPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTH M HPAaBCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH O0YYarOIINXCS.

JINYHOCTHBIE PE3yNbTaThl OCBOCHUS IMpeaMeTa «XUMHSI» OTPaXKaroT CHOpMUPOBAHHOCTH
ONbITa TO3HABATEIHHONM M TPAKTHYECKOW JESATETHPHOCTH OOYYaloOUIMXCs TI0 pealn3aluu
HPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

IPaKAaHCKOr0 BOCTIMTAHUS

— O0CO3HaHMs O0YYaIOIMMUCS CBOUX KOHCTUTYLIMOHHBIX MpaB U OOS3aHHOCTEH, YBaKEHMS K
3aKOHY U MPaBOINOPAIKY;

— TPEICTaBICHHUS O COIMHUAIBHBIX HOpPMax M IMpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWH B
KOJIJICKTHBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOH NESATETBbHOCTH MPU CO3JaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENIbHBIX 33/1a4, BHINOIHEHUH XUMHUUECKUX YKCIIEPUMEHTOB;

— CHocoOHOCTH TIOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI JIPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOU NEesITeTbHOCTH;

NaTPHOTHYECKOr0 BOCTIMTAHUS:

— TEHHOCTHOTO OTHOIICHHUS K HICTOPUIECKOMY ¥ HAyYHOMY HACIICIIHIO OTEUECCTBEHHON XUMHUH;

— YBaXEHHMsI K MpOIECCYy TBOPYECTBA B OOJIACTH TEOPHUM M MPAKTUYECKOTO NPUMEHEHUS
XUMHH, OCO3HAaHUS TOTO, YTO JOCTHKEHHS HAyKH €CTb pe3ylbTaT JUIMTENbHBIX
HaOJFOICHUH, KPOIIOTIUBBIX YKCIIEPUMEHTAIBHBIX MOUCKOB, MMOCTOSIHHOTO TPYAa YUEHBIX U
NPaKTHKOB;

— WHTEpeca W TI03HABaTEIbHBIX MOTHBOB B TIOJIYYCHHH | TIOCJIEAYIONIEM aHaIH3e
WHPOPMAIIAHU O TIEPETOBBIX TIOCTHIKCHUSIX COBPEMEHHOM OTEUECTBEHHOW XHMUH;

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

— HPaBCTBEHHOTO CO3HAHUS, STHUECKOTO TTOBEICHHUS;

— CHOCOOHOCTH OIICHWBATH CUTYAIlUH, CBS3aHHBIE C XMMUYECKHUMH SIBJICHUSMH, U IPHHUMATh
OCO3HAHHBIE PEIICHHSI, OPUEHTHPYSICh Ha MOPaJTbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH;
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TOTOBHOCTH OIICHUBAaTh CBOE TOBEACHHUE M TIOCTYNKH CBOUX TOBApWINEH C TIO3UIIUNA
HPaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHUE TTOCIICCTBUM STUX TIOCTYIIKOB;

(popMHpOBaHUS KYJbTYPbI 310POBbSI:

MOHMMAHUS IIEHHOCTeH 3J0poBOro u Oe3omacHOro oOpa3a »KW3HHU, HEO0OXOIUMOCTU
OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3HUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;
coONrofCHHs TpaBWJI 0OE30MacCHOTO OOpAIleHUsI C BEHIECTBAMHU B OBITY, MOBCEIHEBHOM
KHU3HHU U B TPYJOBOH JIEATEILHOCTH;

MOHMMAHUSA IIEHHOCTH TMpaBUJ HWHAMBHAYAJIBHOTO U KOJUIEKTHBHOTO 0€30IacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUH W HENPHATHS BPEIHBIX NPUBBIYEK (YMOTPEOJIEHUS alIKOTOoJIs,
HapKOTHUKOB, KYpEHHUS);

TPYAOBOI'0 BOCIIMTAHMS:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B  Y4e€OHO-HCCIEIOBATEIbCKONW  JEATENbHOCTH,
0OLIECTBEHHO MOJIE3HOI, TBOPUECKOM U IPYrUX BUAAX ACSTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME B PEIICHUM IPAKTUYECKMX 3a74a4 COLMAJIBHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbl);

MHTEpeca K MPAaKTHUYECKOMY H3Y4YeHHIO MpodecCHil pa3IuvyHOro poja, B TOM 4YHCIEe Ha
OCHOBE IIPUMEHEHHUS IPEAMETHBIX 3HAHUM 110 XUMUU;

YBa)X€HUS K TPYLY, JIIOASAM TPyZa U pe3yJbTaTaM TPYLOBOM ACATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIMBUAYAILHOW TPAaCKTOpUU 00pa3oBaHus, Oymyiei
npodeccun U peanus3ali COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C Y4YETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTpeOHOCTEel 00I1IecTBa;

IKOJOI'H4€CKOro BOCriMTaHUuA:

9KOJIOTHYECKH 11€71€cO00pa3HOro OTHOILIEHHUS K MPUPOJE, KaK MCTOYHHUKY CYIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHUMAaHHUS TJIOOAIBHOTO XapaKTepa KOJIOTMYECKUX MPOOJeM, BIUSHHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHOM U COLIMATIBHOM CPEIbL;

OCO3HaHUSA HEOOXOJUMOCTH UCIOIb30BaHUS JOCTH)KCHUNH XUMHH Ui PEIICHUs BOMPOCOB
PaLMOHATBHOTO MPUPOAOTOJIB30BAHUS;

AKTUBHOI'O HEINpUATUS ACHUCTBUM, NPUHOCAILLMX BpEd OKPYXKAroLIeW NPUPOIHOU Ccpene,
YMEHHUS IIPOTHO3UPOBATH HeOIaronpusITHbIE JKOJIOTUYECKUE MIOCJIEACTBUS
MPEAIPUHUMAEMBIX JICHUCTBHUI U TPEAOTBpALIATh UX;

HaJIMYWsl PaA3BUTOIO HKOJOTMYECKOrO0 MBILUIEHUS, HKOJOTUYECKOM KYJBTYpPBI, OIBITA
JIEATENIbHOCTH JKOJIOTUYECKOW HAIIPABJIEHHOCTH, YMEHHsS PYKOBOACTBOBATbCSI HUMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAJIbHOW IMpaKTHUKE, CIOCOOHOCTH M yMEHUS
AKTHBHO MPOTUBOCTOSTH HICOJIOTUU XeMOohoouu;

HEHHOCTH HAYYHOT'O IO3HAHUSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYKU ¥ 0OLIIECTBEHHOW NMPAKTUKU;

NOHMMAaHUS CHEIM(PUKKM XUMUM KaK HayKd, OCO3HaHMs €€ poiau B (OPMHUPOBAHUU
palMoOHaIbHOIO HAYYHOIO MBIIUIEHUS, CO3JaHMM II€JIOCTHOrO MpEeACTaBlIeHUs 00
OKPY’KaloIlleM MHpE KaK O €IMHCTBE IMPUPOABI U YEIIOBEKA, B IO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEH U pereHnH npo0aeM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,
yOeXKIEHHOCTH B 0OCOO0OW 3HAYMMOCTH XHMMHU JJIi COBPEMEHHOM NMBWIM3ALlMM. B €€
I'YMaHHCTUYECKOM HAIIPaBICHHOCTH U BaKHOM POJIM B CO3aHUU HOBOM 0a3bl MaTepUabHON
KYJIbTYpbI, pPEIIEHUU TIJI0OANbHBIX MpPOOJEeM YCTONYMBOIO pa3BUTHUS YEJOBEUYECTBA —
CBIPDbEBOHM, DSHEPreTUYECKOW, NHILIEBOW W HKOJOTMUYECKOW Oe30MacHOCTH, B Pa3BUTHH
MEAMIMHBI, 00€CIIEYeHUN YCIOBUN YCHEIIHOTO TPyAa U AKOJIOTHYECKH KOM(DOPTHON KU3HU
KaXJI0T0 4JieHa 00IIecTBa,;

€CTECTBEHHO-HAyYHOM TIpPaMOTHOCTH: ITOHUMaHUsA CYIIHOCTH METOJOB IIO3HAaHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIIOJIb30BaTh MOJTy4aeMble 3HAHUS
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JUIsL aHaliu3a M OOBSICHEHMs SIBICHUM OKpPYXKAIOIIEro MHpa W MPOUCXOIALNMX B HEM
W3MEHEHUH, YMEHHUS JeJaTh OOOCHOBAaHHBIE 3aKIIOUEHUS HAa OCHOBE HAYYHBIX (AKTOB U
UMEIOUINXCS JaHHBIX C LENbI0 MOJYYeHHs IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOIh30BaTh XUMUYCCKUE 3HAHUS [Tl pElICHUS poOIeM B
pEabHBIX KU3HEHHBIX CUTYaAIUSX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON eI TeIbHOCTH;

FOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHHUIO U €aMOOOPa30BaHMIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAHUH N0 XHUMHH B COOTBETCTBUU C >KU3HEHHBIMU
NOTPeOHOCTSMU;

— HHTepeca K 0COOEHHOCTSAM TpyZa B pa3Iu4HbIX chepax mpodeccnoHanbHON eI TeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHble pe3yJibTaThl OCBOCHHMS y4deOHOro mpeamera «XUMHS» Ha YpPOBHE

CpEOHETO O6IH6FO O6paSOBaHI/I${ BKJIFOYAlOT:

3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHHUs OOYUAIOMIMXCS MEXAUCHUIUIMHAPHBIC
(MeXnpeaMeTHbIE) OOLIEHAYYHbIE TOHSTHSI, OTPaXKaroIMe LIEJOCTHOCTh HAYYHON KapTHHbI
MHpa U crieuu(UKy METOJOB IMO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, JHEPIHs, SBICHHE, IMPOIECC, CUCTEMa, HAy4YHBIH (aKT, MPUHIMI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIIeI0BaHKEe, HAOIOIEHHE, U3MEPEHHE, IKCIIEPUMEHT U
Jpyrue);

YHUBepcaJbHble YueOHbIE I1eHCTBHS (II03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE),
oOecnieunBaromue ¢GopmMupoBaHue (YHKIHOHAJIBHOM TIPAMOTHOCTM U COLMAIBHOM
KOMIIETEHIIMM 00Yy4aroIINuXCs;

CHOCOOHOCTh ~ OOY4YaroOLMXCA ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHYECCKHE 3HAHUS W YHHBEpCAJIbHBbIC y4eOHbIC NEHCTBHS B MO3HABATEIBHON H
COLMAJIBHOW MIPAKTHUKE.

MeranpeaMeTHple  pe3yJabTaThl  OTPAKAOT  OBIAJACHHE  YHUBEPCAIHHBIMU  YU4COHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU I€UCTBUSMHU.

OBjaieHUe YHHBEPCAJbHBIMH Y4eOHbIMU NMO3HABATEIbHBIMU A€HCTBUAMM:

0a3o0Bble JIOTHYECKUE NeHCTBUSA:

CaMOCTOSITENIbHO  (POPMYJIMpPOBaTh M  aAKTyaJIU3UpOBaTh MpoOJIeMy, BCECTOpPOHHE €&
paccMmaTpuBarth;

ONpEACIATh LENN JAEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUM MX JOCTHUKEHUS,
COOTHOCHTB PE3YJIbTaThl ACATEIBHOCTH C TIOCTABICHHBIMU LIENISIMH;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW NPHUEMBI JIOTMYECKOIO MBILIUIEHUS — BBIICIATH
XapaKTepHble NpPHU3HAKU TOHATUM M YCTaHABIMBAaTh HMX B3aUMOCBSI3b, MCIIONb30BATh
COOTBETCTBYIOIIUE MOHATHUS AJIS1 OObSICHEHHSI OTJICJIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU JUIs KJIacCU(UKALMY BEIIECTB U XUMHUUECKHUX PEaKIIHii;
YCTaHaBJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y NU3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKHUE PACCYKIEHUS (MHAYKTHUBHBIE, NETYKTUBHBIE, 10 AHAJIOTUH), BBISIBJIAThH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYIUPOBATH BBIBOBI
U 3aKJIIOUYEHMUS;

IPUMEHSTh B IpoLiecce MO3HAHUS, UCHOJIb3yeMbleé B XMMHUHM CHMBOJUYECKHE (3HAKOBBIEC)
MOJIeNIM, TMPeoOpa3oBbIBaTh MOJENbHBIE NPEACTaBICHUS — XMMHUYECKMHA 3HaK (CHMBOJ)
JJIeMEHTa, XUMHYecKass (opMmyna, ypaBHEHHE XMMHYECKON peakIuu — MpH pelieHUun
y4eOHBIX IO03HABATEIbHBIX M MPAKTUUYECKUX 3a7ay, MPUMEHITh Ha3BaHHbIE MOJEIbHBIE
NPEJICTaBICHNUs] JJIsl BBISBJICHHMSI XapaKTEpPHBIX MPU3HAKOB HM3YyYae€MbIX BEIIECTB U
XUMHYECKHUX PEAKIIMM.

0a3oBble HcCiIe0BaTeNbLCKHE AeiicCTBHS .

BJIaACTb OCHOBAMHU METOJIOB HAYUYHOT'O IMO3HAHHUA BCIIECTB U XUMHUYCCKUX pCaKHHﬁ;
(I)OpMYJ]I/IpOBaTB Oociym MW 3agadd  HUCCICAOBaHHA, HUCIOJIB30BAaTh IIOCTAaBJICHHBIC H
CaMOCTOATCIIbHO C(i)OpMyJII/IPOBaHHBIe BOIIPOCBI B KAYCCTBC HHCTPYMCHTA IIO3HAHHUA H
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OCHOBBI /151 ()OPMHUPOBAHMS THUIOTE3Bl MO TPOBEPKE IPABHIBHOCTH BBICKAa3bIBAEMBIX
CYKJICHU;

BJIaZICTh HABBIKAMHM CaMOCTOSITEIBHOTO IUIAHUPOBAHUS W MPOBEICHUS YYCHHYECKUX
9KCIIEPUMEHTOB, COBEpIICHCTBOBATH yMEHHUs HaOmogaTh 3a  XOIOM  IIpoliecca,
CaMOCTOSTENILHO MPOTHO3UPOBATh €ro Pe3yJbTaT, (POPMYyIHPOBATH OOOOICHHS U BBIBOJIBI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHUS, COCTAaBISATH OOOCHOBAHHBIH
oTY€T O MpoAETaHHOH pabdoTe;

NpUOOpEeTaTh ONBIT YYEHHUSCKOH HCCIEeIOBATENLCKOM W TNPOEKTHOH JeSATEeIbHOCTH,
HPOSIBIIAITH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIFHOMY ITOMCKY METOZOB PELICHUS
MMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX METOAOB ITO3HAHMA.

padora ¢ uHpopmanueii:

OPUEHTHUPOBATHCSI B  PA3IMYHBIX HMCTOYHUKAX HHGpOpManuu  (HAYYHO-TIOMYJISIpHAsS
JUTEepaTypa XHWMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE MMocoOus, pecypcel MHTepHeTa),
aHAJTM3UPOBaTh MH(POPMAILMIO PA3IMYHBIX BUAOB U (POPM IpEACTaBICHUS, KPUTHUYECKU
OLICHUBATh €€ IOCTOBEPHOCTh M HEMTPOTHBOPEUYNBOCTH;

GopMynHpOBaTh 3alpPOChl M TPUMEHSTH Pa3JIMYHbIC METOJABI INPH IOMCKE W OTOOpE
UHpOpMAIIUU, HEOOXOMMOM JUIS BBIMIOJIHEHHUS YI€OHBIX 33/1a4u ONPEIEIEHHOTO THUIIA;
nproOpeTaTh OMBIT HCIOIB30BAaHMS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUH M
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBbHYIO (GopMy TpencTaBicHus HHGOpManuu (CXEMBbl,
rpaduku, TuarpaMmbl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCTIOJIb30BAaTh HAYYHBIA SI3BIK B KAueCTBE CPEACTBA MpH padoTe C XUMHYECKOH
uHpOpMaILKeii: MPUMEHATh MEKIpeAMETHbIe ((pH3MUECKUe W MaTeMaTHYECKUE) 3HAKU U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA HATJISTHOCTH.

OBJIaIIeHHe YHuuBEepCaJdbHBIMU KOMMYHUKATUBHBIMHU HeﬁCTBHHMH:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbI B XOJI¢ JHAajora W/WId JUCKYCCHH,
BBICKA3bIBaTh HJEH, (HOPMYITUPOBATH CBOM TMPEIJIOKEHUS OTHOCHUTEIHHO BBIOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C MPE3CHTAMENd pEe3yJbTaTOB ITO3HABATEIBbHOW NESITEIBbHOCTH, IMOTYYECHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TMPU BBHINOJHEHUH XHUMHYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOW paboThl MO HMCCIEIOBAHUIO CBOMCTB M3Yy4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro mpoekTa u (popMyIupoBaTh BBHIBOBI MO PE3yJbTaTaM MPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTTIACOBAHUS MO3UIIUHN B X0€ 00CYX/IeHUsI U OOMEHAa MHEHHSIMH.

Oejaaaenue YHUBEPCAJIBHBIMHA PEryJISITUBHBIMHA JeHCTBUSAMMU:

CaMOCTOSITENIPHO IUIAHUPOBaTh U OCYLIECTBIATH CBOIO IO3HABATENBHYIO JIESTENBHOCTD,
ornpenenss e€ ey U 3a/1a4i, KOHTPOJIUPOBATh U IO Mepe HE0OXO0AUMOCTH KOPPEKTUPOBATh
npeJUlaraéMblii  aNTrOPUTM JEHCTBUN TNPU BBHIMIOJIHEHUH Y4YeOHBIX M HCCIEI0BATENbCKUX
3aja4, BEIOMpaTh Hanbosee H3PPEeKTUBHBIN CIIOCOO UX PEIIEHUs ¢ YYETOM MOTY4YEeHUSI HOBBIX
3HAHUH O BEIIECTBAX M XMMUYECKHUX PEaKIUIX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLIEHKHU.

NPEAMETHBIE PE3YJIbTATbBI
10 KUIIACC
[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs) OTpa)KaroT:

c(OpPMUPOBAHHOCTH TMPEJICTABICHU O XUMUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUPA, POJIM XUMUHU B TIO3HAHWUH SBICHUI MPUPOABI, B (HOPMUPOBAHUN MBIIUICHUS
U KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHAJIBbHOW TIPaMOTHOCTH, HEOOXOIMMOM MaJisi pelieHus
MPAKTUYECKHUX 33/1a4 U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MPUPOJHON Cpelie;



BJIAJICHUE CHUCTEMOM XMMMYECKMX 3HAaHUH, KOTOpas BKJIIOYAET: OCHOBOIOJAraroline
HNOHATUS (XMMUYECKMH D3JEMEHT, aToM, »JJEKTpOHHas o000J0YKa aToMa, MOJIEKYJIa,
BAJICHTHOCTh, 3JEKTPOOTPUIIATEILHOCTh, XUMHYECKas CBs3b, CTPYKTypHas ¢opmyia
(pa3BépHyTas M COKpall€HHas), MOJIb, MOJISIPHAs Macca, MOJSPHBIA O0BEM, YIJIepOAHBI
cKeneT, (yHKIMOHANbHAs TPyIIa, paaukall, U30MEpHs, H30MEpbl, TOMOJOTHUECKUI DI,
TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOJA U a30TCOJEepIKALIIE COSANHEHHsI, MOHOMED, OJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS); TEOPUU M 3aKOHbBI (Teopusd
CTPOEHUsl OpraHndeckux Bemiects A. M. ByTiepoBa, 3aKOH COXpaHEHHs MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJINYECKUH A3BIK XMMHUU; MUPOBO33PEHUYECKHE 3HAHUS, JIEKALIUE B
OCHOBE IMOHMMAaHU IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOIOIMUECKUE
CBEJICHUSI O CBOWCTBAaX, COCTaBe, MOJYYCHHH M OE30IMaCHOM HCIIOJIb30BAaHUM BAXKHEUIIMX
OpPraHUYECKUX BELIECTB B OBITY M IPAKTUUECKON AEATEIbHOCTH YEJI0BEKa;
c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEPHbIC MPHU3HAKH MOHSATHH, YCTaHABIMBATbH
UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE IIOHATUS IIPM OIMCAaHUM COCTaBa,
CTPOEHUS U NPEBPAIIEHUI OPraHMYECKUX COeAMHEHUI];

c(OpMUPOBAHHOCTh YMEHUH MCIOIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (Pa3BEPHYTOH, COKpaII€HHOI) (opMysl OpPraHM4eCKHX
BEIIECTB M YypPaBHEHUH XMMMYECKMX pPEaKLUWH, H3rOTaBIMBAaTh MOJEIU MOJIEKYJ
OpraHMYECKUX BEIIECTB I WUIIOCTPALMK HUX XHUMHUYECKOIO U IPOCTPAHCTBEHHOIO
CTpOEHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIIMBATH MPUHAAJICKHOCTh M3YUYEHHBIX OPraHUYECKHX
BEIIECTB II0 MX COCTAaBYy M CTPOCHHUIO K ONpENeJEHHOMY KJaccy/Tpymie COeAuHEHUI
(YriaeBoJopozpbl, KHUCIOPOJ M a30TCOJAEpIKAIIME COEAUHEHHUS, BBICOKOMOJIEKYJISPHBIC
COEIMHEHUS ), 1aBaTh UM Ha3BaHUs 1o cucrematnueckoi HomeHkiarype (IUPAC), a takxke
IPUBOANUTh TPUBUAIbHBIE HAa3BaHUS OTAEIbHBIX OPraHUYECKUX BEILECTB (ITHJIEH,
IPONWIEH, aleTUIEH, 3THICHIIMKONb, TIMIEpUH, (eHon, (GopManabaerui, aneTalbIeru,
MypaBbHHAas KHCJIOTa, YKCYCHas KHUCIJIOTA, OJEMHOBAas KHUCIIOTA, CTEapHHOBAas KHUCIIOTA,
TIII0K03a, GPYKTO3a, Kpaxmal, IeJUII0I03a, TIIHINH);

Cc(OPMHUPOBAHHOCTh YMEHMS OIpPENENATh BUABI XMUMHUYECKOH CBS3M B OPraHUYECKUX
COEMHEHUsX (OJJMHAPHBIE U KPaTHBIE);

c(OpPMUPOBAHHOCTh YMEHHUSl NPUMEHSATH TOJOXKEHUS TEOPUH CTPOEHHUS OPraHUYEeCKUX
BeniecTB A. M. byrnepoBa aisi 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa
Y CTPOCHMSI; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTb COCTaB, CTpOeHHe, (u3nueckue u
XUMHUYECKHE CBOMCTBA THUIMYHBIX MPEICTABUTENECH pa3IUYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB (METaH, 3TaH, ATUJIEH, NMPOINWJIEH, aleTuieH, OyTaauen-1,3, MetmiOyranuen-1,3,
O€H30J1, METaHOJ, 3TAHOJI, STUJICHTIIMKOJIb, TJIMLEPUH, (DEHOI, alleTalbAerHl, MypaBbUHas U
YKCyCHass KHCIIOTBI, [IJIFOKO3a, Kpaxmaj, LeJI0J03a, AaMHHOYKCYCHas KHCJIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HHUMU YpPaBHEHHUSMU COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKLHUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHUKHU YTII€BOJOPOIHOTO ChIPbs (HEPTD,
OPUPOIHBIN Tra3, Yroib), CHOCOOBI HX TMepepalOTKM M MPAaKTHUYECKOe MpUMEHEHHe
MPOJYKTOB NEpepaboTKH;

c(OpPMHPOBAHHOCTh YMEHUH MPOBOAUTH BEIYUCICHHS 10 XUMHUUYECKUM YPaBHEHUSIM (Macchl,
00BbEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA MJIM MPOJYKTa PEakIUy MO MU3BECTHHIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIUN);
c(OPMHPOBAHHOCTh YMEHMH BIIJIETh CUCTEMOM 3HAHHMI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, HCIOJIB3YEMBIX B XMMHMM IPU HM3YYEHHM BEIIECTB M XUMMUECKUX SIBICHUN
(HaOmoJeHMe, U3MEpPEHHUe, SKCIEPUMEHT, MOJCIIMPOBAHHUE), HCIIOJIb30BaTh CHCTEMHbBIE
XUMHUYECKHE 3HAHMS Ul NPUHATUS DPEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX NIPUMEHEHHEM;

9



— c(OpMHPOBAHHOCTh YMEHHI COOJNIOAATh MpaBUJa MOJB30BAHUS XHUMHUYECKOW IMOCYIOH |
7abopaTOpHBIM  00OPY/IOBaHMEM, a TaKXKe IIpaBWia OOpalleHWs C BEIIeCTBAaMH B
COOTBETCTBUU C MHCTPYKIHMSIMHE T10 BBIITOJIHEHUIO Ta00paTOPHBIX XHMHUYECKUX OIBITOB;

— c(opMHpPOBAaHHOCT, YMEHHMM IUJIAHUPOBATh W BBINOJIHATH XMMHUYECKUNH HSKCIIEPUMEHT
(mpeBpallleHusl OpraHUYEeCKUX BEIECTB MPH HArpeBaHUM, MOJyYeHUE ITUIICHA U U3YyYEHUE
€ro CBOMCTB, Ka4eCTBEHHBIC PEaKIUM OPTraHWYECKHX BEIIECTB, JIeHATypamus OCIKOB MpH
HarpeBaHUM, IIBETHbIE pEaKIMH OEJIKOB) B COOTBETCTBHUH C MpaBWIaAMH TEXHUKU
0€30MacCHOCTH TpU OOpalieHHH C BEHIeCTBAMH U J1aOOPaTOPHBIM 000pPYIOBaHHEM,
MPEJICTaBIIATh PE3YNbTaThl XUMHUYECKOTO S3KCIepuMeHTa B (opme 3amucu ypaBHEHUMH
COOTBETCTBYIOIIUX PeaKIHii U (POPMYIUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

— c(opMHpPOBAaHHOCT, YMEHHMI KPUTHYECKH aHAIM3UPOBATh XUMHYECKYI0 HH(pOpMaluio,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHHMKOB (CpelncTBa maccoBoil umHpopmauuu, HMHTepHer u
JPYTHX);

— copmupoBaHHOCT, YMEHHIl coOOJIOAAaTh MpaBUia HKOJOTMYECKH 1eJIeco00pa3Horo
MOBE/ICHUs B OBITY U TPYIOBOW JEATENIHHOCTH B LIEISAX COXPAaHEHUS CBOETO 3/I0POBBS U
OKPY>KaIOIIe MPUPOJAHONM Cpebl, OCO3HABATh OIACHOCTh BO3JCHCTBUS Ha IKUBBIC
OpraHU3Mbl ONpPENEIEHHBIX OPraHUYECKHX BEILIECTB, MOHUMAas cMbicia mnokazarens 11K,
MOSICHSTh HA MPUMEPAX CIOCOObI yMEHBIICHUS H TPEIOTBPANICHHS WX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

— JUIsl OOYYarOIIUXCS ¢ OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU 370POBbS: YMEHHE NPUMCHSITH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEUIECTB U XUMUUYECKUX SIBJICHUN;

— JUISl CIIENBIX M CIAa0OBUISAIINX OOYYaIOIIUXCsl: YMEHUE HCIOIb30BaTh PelbeHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nist 3anucu Xxumudeckux GopMyiL.

11 KJIACC
[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4eckasi XuMus» OTPaXKaroT:

— c(hopMHpPOBAaHHOCTH MPEACTABICHUN: O XUMUYECKON COCTABJISIONICH €CTeCTBEHHO-HAYUYHOM
KapTUHBI MUPA, POJIM XUMUU B MO3HAHUU SIBJICHUHN MPUPOJBI, B (OPMUPOBAHUHN MBITUICHHS
U KyIbTYpbl JTUYHOCTH, €€ (YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOU A pelIeHus
MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKH OOOCHOBAHHOI'O OTHOILIEHHUS! K CBOEMY 3J0POBbIO U
MIPUPOJHOMN Cpelie;

— BIJAQJICHHE CHUCTEMOM XHMHMYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE
NOHATHS (XUMHUYECKUH 3JIEMEHT, aToM, H30TOII, S-, P-, d- IEKTPOHHBIC OPOMTAIHA AaTOMOB,
HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BaIEHTHOCTh, AJIEKTPOOTPHULIATEILHOCTh, CTETIEHb
OKHUCJICHHS, XHMHYECKas CBs3b (KOBaJEHTHas, WOHHAsA, MeETaJUIMYecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasi pemieTka, TUMbl XHUMHUYECKHX pPEaKUUH, pacTBOP, AIIEKTPOJIUTHL,
HERJIEKTPOJIUTHI,  JJEKTPOJIUTUYECKas JIUCCOLMALIASA, OKUCIUTENb, BOCCTAHOBUTEIb,
CKOPOCTh XMMMYECKON pEaKLMH, XUMHUYECKOE PaBHOBECHE); TEOPHUHM M 3aKOHBI (TEOpHs
ANEKTPOJIUTUYECKON aucconranuu, nepuoauyeckui 3akoH . M. MeHnneneeBa, 3akoH
COXpAHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUH PU XUMUUYECKUX
peaxusix), 3aKOHOMEPHOCTH, CUMBOJIIMYECKUHN S3bIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE MOHMMAaHHUS NMPUYUHHOCTA W CHUCTEMHOCTH XUMHUYECKUX SIBIICHUU,
dakrosornueckue CBEIAEHHMS O CBOMCTBaX, COCTaBe, I[OJy4eHUH U 0Oe30MacHOM
UCIIONb30BAaHUN BAKHEUIIINX HEOPraHWYeCKUX BEIIECTB B OBITY W MPAKTUYECKOU
JIeATEIbHOCTH YEJIOBEKA;

— c(hopMHpOBAaHHOCTH, YMEHHI BBISBIATH XapaKTepHBbIC MPU3HAKHU MOHSATHM, YCTaHABIUBATH
UX  B3aMMOCBS3b, HCIOJb30BaTh  COOTBETCTBYIOUIME  MOHSATHS NP  ONMCAHUU
HEOPraHMYECKUX BEIIECTB U UX MPEBpaLIeHHI;

— c(hOpMHPOBAHHOCTh YMEHHUH HCHOJIB30BATh XWMHYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS
dbopMyn BEIIECTB M YPaBHEHHH XUMHUYECKHX PEaKIMil, CHCTEMATHUYECKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHanbHble Ha3BaHUS OTIENbHBIX HEOPraHMYECKUX BelIecTB (yrapHblil ras,
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YTJIEKHUCIIBIN T'a3, aMMUaK, rainéHasl U3BeCTh, HETalEHasi N3BECTh, IUTHEBASI COAA, TUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUN ONPENENSITh BAJIEHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKHX
9JIEMEHTOB B COEIUHEHUSX DPA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOW CBSI3M (KOBaJIEHTHas,
WOHHAs, METAJNINYecKasi, BOJOPOJHAsI) B COCIAUHEHHSIX, TUIl KPUCTAJUIMUECKOW PEIIETKU
KOHKPETHOT'O BeIlleCTBa (aTOMHasi, MOJIEKYJISIpHAasi, MOHHAs, METa/lIn4yecKas), XapaxkTep
cpenbl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCTMHEHUII;

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIUBATh NMPUHAMICKHOCTH HEOPraHUYECKHX BEIIECTB
[0 HUX COCTaBy K OMNpeNeiIEHHOMY KIacCy/Tpylie COeIWHEHUH (MpOCThie BElIeCTBA —
METAJIJIbl U HEMETAJUTBI, OKCH/JIbI, OCHOBAHUSI, KUCIOTHI, aM()OTEPHBIC THAPOKCHUJIBI, COJIH);
c(OpMHUPOBAHHOCTh YMEHUH pAacKpbIBaTh CMBICHI Iepuoguueckoro 3akoHa J[. U.
MennaeneeBa M JI€MOHCTPUPOBATH €r0 CUCTEMATH3UPYIOUIYI0, OOBICHUTEIbHYIO U
IPOTHOCTUYECKYIO (PYHKIINY;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepHU30BaTh FNEKTPOHHOE CTPOECHUE ATOMOB XUMUYECKHX
sneMeHToB 1-4 mnepuonoB llepuoamyeckoid cuctembl XUMHYeCKHX djemeHToB [, U.
MemieneeBa, UCMONB3Ys MOHATUS «S-, P-, d-3JIEKTPOHHBIC OPOMTAIMY, «IHEPIETHUCCKUE
YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHUYECKUX DJIEMEHTOB U HMX
COEIMHEHUH 10 IepuoaaMm U rpymmnam [lepuoandeckoil CUCTEMbI XUMAYECKHX JIEMEHTOB /.
H. Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATh) OOIIME XUMUYECKUE CBOMCTBA
HEOPraHWYECKUX  BEIIECTB  PA3IMYHBIX  KJIACCOB, TOJATBEPXKAATh  CYIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXKJYy HEOPraHMYECKMMHU BEUIECTBAMU C IOMOLIBIO YpaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUA;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATh XUMHUYECKHE PEAKIHHU IO PA3TUYHBIM
npu3HaKaM (4YUCIy UM COCTaBy pPEarupyrolux BeIIeCTB, TEIIoBOMY 3(dexTy peakuuu,
W3MEHEHUIO CTENEHEH OKHUCJICHHUS DJIEMEHTOB, OOpaTUMOCTH PEaKIUH, YYaCTHUIO
KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUHN COCTABIIATH YPABHEHHS PEAKIIMI Pa3IWYHBIX TUIIOB, TIOJHBIE U
COKpaIIEHHbIE YPaBHEHUS PEaKiiii HOHHOTO 0OMEeHa, YUYUTHIBAs YCIOBUSA, IPU KOTOPBIX 3TH
peaKIu UIyT J0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHU TPOBOJAUTDH PEAKIIUH, TOATBEPKAAIOIINE KaYeCTBEHHBIN COCTaB
pa3IMYHBIX HEOPraHMYECKUX  BEIIECTB, pACIO3HaBaTh ONBITHBIM IYTEM  HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH pPACKPBIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;
c(hOpMUPOBAHHOCTh YMEHUN OOBIACHITH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOM pPEaKIMH OT
pa3uuHbIX (HAKTOPOB; XapaKTep CMEIICHUS XMMHYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT
BHeIlHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaATh XUMUUYECKHE MPOIIECCHI, JIKAIME B OCHOBE
MPOMBIIIUICHHOTO TOJYYEHHUsI CEPHOW KHUCJIOTHI, aMMHaKa, a Takke CHOPMHPOBAHHOCTH
npejacTaBieHuii 00 OOIMMX HAy4YHBIX MPUHIMIAX ¢ OKOJOTMYECKHUX Mpobiemax
XUMHYECKOTO MTPOU3BOJICTBA;

c()OPMUPOBAHHOCTh YMEHHM TPOBOJUTH BBIYHCICHUS C HCIOJNH30BAHUEM TOHSATHUS
«MaccoBasi J0Js BEIIECTBA B PAacTBOPE», OOBbEMHBIX OTHOIIEHHH Ta3oB MPH XUMHUYECKUX
peakImsIX, MacChl BEIIECTBa WM 00BEMA ra3oB MO W3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wik 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIMM BEIIECTB, TEMJIOBOro 3¢dekra
peakIMy Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCChl BEIIECTB, MPEBpAIIECHUS M COXPAaHCHUS
SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUW COOJIO/IaTh TPAaBWJIA TOJIB30BAHUS XUMHUYECKON TMOCYAOUH U
nabopaTOpHBIM  00OpPYIOBaHMEM, a TaKXe TpaBuia oOOpalieHuss C BEIIeCTBAaMH B
COOTBETCTBUU C UHCTPYKIMSIMH IO BBIITOJIHEHHUIO 1a00paTOPHBIX XMMUYECKHUX OIBITOB;
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— c(opMHpPOBAaHHOCT, YMEHHH TJIAHUPOBATH U BBIMOJIHATH XUMHUYECKHH SKCIEPUMEHT
(pa3znmokeHue MEpOKCHIAa BOAOPOJA B MPUCYTCTBUM KaTallU3aTopa, OMPEICIIEHHUE Cpebl
pacTBOpPOB BCIICCTB C IMMOMONIIBIO YHUBCPCAJIBHOTO HWHAWKATOPA, BJIHUAHHUC PaA3JIAYHBIX
(bakTOpoB Ha CKOPOCTh XUMHYECKOW PEaKIMH, PeaKIMd HOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cynbdar-, KapOOHAT- W XJIOPHI-aHHUOHBI, Ha KATHOH aMMOHWUS, PCEUICHHE
SKCIIEPUMEHTANBHBIX 337au Mo Temam «Metamisl» U «Hemeramib») B COOTBETCTBHH C
NpaBUIaMH TEXHHKH O€30MacHOCTH MpU OOpaIIeHHWH C BEIIECTBAMH U JIAOOPaTOPHBIM
000py/0BaHUEM, MPEJCTABIATh PE3yJIbTaThl XUMUYECKOTO 3KCIEpUMEHTa B (hopMe 3amucu
YPaBHEHHMI COOTBETCTBYIOUIMX pEaKIMid M (OPMYIHUPOBATH BBIBOABI HAa OCHOBE ATHX
pe3yJbTaToB;

— c(hOpMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYIO HH(OpMAIIHIO,
MOJIy4aeMyl0 M3 Pa3HbIX MCTOYHHMKOB (CpEJCTBAa MAacCOBOM KOMMYHUKaiuu, WHTepHET u
APYTHUX);

— c(hOpMHPOBAHHOCTb YMEHUH COONIIOJATh TMpaBHia JKOJOTMYECKH IEJIecO00pa3HOro
IIOBCACHUA B 6BITy )41 TpYHOBOfI ACATCIIbBHOCTU B HCIAX COXPAHCHUSA CBOCIO 340POBbA H
OKpYXKarolled MPUPOAHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHUS HA IKUBBIC
OpraHu3Mbl ONpPEAECIEHHBIX BEUIECTB, MOHMMAas cMbica nokaszarens [I/IK, moscHsaTe Ha
npuMepax CrocoObl YMEHBUICHHS W NPEJOTBPAIICHHUS HUX BpPEAHOIO BO3ACHCTBUS Ha
OpraHM3M 4YeJIOBEKa;

— Uil OOYYaloIIUXCS C OTPaHMYEHHBIMH BO3MOXKHOCTSIMU 3I0POBbsS: YMEHHE MNPUMEHSThH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIECTB U XUMUYECKHX SBIICHUII;

— JUIS CIIENBIX M CITa0OBHAIINX OOYYAIOMIMXCS: YMEHHE UCIOIB30BaTh Pelbe(hHO-TOUCUHYIO
cucreMy o0o3Hauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmy.

— ¢ XMMHYECKHMH BELIECTBAMU, MaTepUaIaMH U MPOLIECCAMH.

Buinycknuk na 6a3zo6om ypoene nonayuum 603mM0HCHOCHb HAYUUMbCA:

— UCnonb306amb METOAbl HAyYHOIO IIO3HAHUS NPU BBHINOJIHEHUM IPOEKTOB M Y4eOHO-
HCCIIEIOBATENbCKUX 33/1a4 XUMUYECKON TEMATUKH;

— NpocHO3Upoéamsv CTPOECHHE U CBOMCTBA HE3HAKOMBIX HEOPTaHMYECKUX U OPraHUYECKUX
BELIECTB Ha OCHOBE aHAJIOTHH,

— NPOcHO3Upo6amsb TEYEHUE XWMHUYECKUX IIPOLECCOB B 3aBUCUMOCTH OT YCIOBHH HX
MIPOTEKAaHUS U MPeAaraTh CriocoObl YIpaBlIeHUs STUMH MPOLIECCAMU;

— ycmanasenueams B3aUMOCBSI3U XHMHUHM C TpeIMETaMH T'YMaHMTApHOTO ILMKJIA (S3BIKOM,
JUTEPaTypOi, MUPOBOM Xyl10’KECTBEHHOH KYIBTYpOii)

—  packpwiéams poilb XMMHUUYECKUX 3HaHUHN B Oyayliel MpakTH4eCKOl 1eATeNbHOCTH;

— packpeléamb  PONb  XUMUYECKUX 3HAHUM B  (OPMHUPOBAHUM  HMHAWBHIYaJbHOU
o0Opa3oBarebHON TPAEKTOPUH;

— NpOcHO3UpOBamsb CIHOCOOHOCTb HEOPraHMYECKUX M OPraHMYeCKHUX BEIIECTB MPOSBIATH
OKHUCJIUTEIbHbIE W/UJIM BOCCTAHOBHUTENBHBIE CBOWMCTBA C YYETOM CTENEHEH OKHUCIIEeHHUs
3JIEMEHTOB, 00PA3YIOIINX HX;

— apaymenmuposams €IWHCTBO MHUpPA BEIIECTB YCTAHOBJIECHUEM T'€HETHUYECKOM CBSI3M MEXKIY
HEOPraHWYECKUMHU U OPraHNYECKUMHU BEIIECTBAMU;

— 61ademb XMMUYECKUM S3BIKOM JIJIs1 00OTallleHHs CIIOBAPHOTO 3araca U pa3BUTHUS Peyy;

— Xapaxmepu3oeamb CTAaHOBJIICHUE HAyYHON TEOPHUH Ha IpuMepe OTKpbITUs Ileprnonudeckoro
3aKOHA U TEOPUHM XUMHUUYECKOTO CTPOCHHUS OPTaHUYECKUX BEILECTB;

— KPUTHYECKU OMHOCUMbCA K TICEBIOHAYYHOW XMUMHYECKOW WH(OOpMAINH, MOITydaeMoOr U3
Pa3HBIX HCTOYHHKOB;

— noHumame TA00aNbHBIE TPOOJEMBI, CTOAIIME IIEPel] YEIOBEUECTBOM (IKOJIOTHYECKHUE,
HHEPIreTHUECKUE, CHIPHEBBIE), U npediazams MyTH UX PEUIeHUs, B TOM YHUCIIE U C TIOMOIIBIO
XUMHH.
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Conep:xanue kypca 10 - 11 kiaaccoB. ba3oBblii ypoBeHb

ConmepkaHue Kypca XapakTepusyeTcsl IIeIOCTHOCTBIO U CHUCTEMHOCTHIO y4eOHOTO
npeaMeTa, Ha OCBOCHHE KOTOPOT'0 OTBEICHO JKECTKO TUMUTHPOBAHHOE yueOHOE BpEMSI.

[lepBast yacTh kypca (10 kiacc) mocpsiieHa OpraHUYeCKUM COeIMHEHUsIM, a BTopas (11
KJIacc) — OOIIeH XUMUH.

CTpyKTypupOBaHHE Kypca OpPraHHYECKOM XUMHUHU ONpENesieTcs WACIMH TEOpUHU
pa3BuBaroIero ooyuenus OnabkoHrnHa U B. B. J[aBbioBa M CTaBUT 11€NIbI0 pa3BUTHE YUalllUXCA
HENPO(MUIHHBIX IO OTHOIICHUIO K XUMHH KJIACCOB CPEACTBAMH Y4eOHOU aucuuriinebl. [loatomy
BHauaje paccMaTpUBAIOTCS KpaTKHWE TEOPETUYECKUE CBEIICHUS O CTPOCHHH, KJIacCUPUKAIUN U
crocobax (popMUPOBaHUS HAa3BaHUM OPraHUYECKUX COENUHEHUH, 00 0COOCHHOCTSAX MPOTEKAHUS
OPTraHWYECKUX PEaKIUi B CPABHEHHM C U3YYCHHBIMU B OCHOBHOM IIIKOJE THIAMU XUMUYECKHUX
peakluil ¢ yyacTUEM HEOpraHMYEeCKUX BellecTB. Ha HauanbHOM 3Tare pacKpbIBAKOTCS PUYUHBL
MHOT000pa3usi OpraHU4eCKUX COCTMHEHUM.

[anee paccMarpuBarOTCS OCHOBHBIE  KJIAacChl OPraHMYECKUX  COCIMHEHMM —
YIJIEBOJOPO/IOB (AJIKAHOB, aJIKEHOB, JIMEHOB, AJKUHOB, apPEHOB) M UX MPHUPOAHBIX HUCTOYHUKOB
(mpupoaHoro raza, HeTH U KAMEHHOTO yIJisi). DTO MO3BOJSET 3aKPENUTh OCHOBHBIC MOJIOKEHUS
TEOPUU XUMUYECKOTO CTPOEHUSI OpraHnYecKux coequHenuii A. M. bytieposa.

3areM CBEJIEHUsI O 3aBHCUMOCTH CBOMCTB OpPraHMYECKHUX COCIMHEHHH OT MX CTPOCHUS
Pa3BUBAIOTCS TPU PACCMOTPEHUH KJIACCOB KHCIOPOACOACPKANIUX COCAMHEHUN (CIHUPTOB,
dbeHona, anbAETUAOB, KapOOHOBBIX KHCIOT, CIIOXKHBIX J(QHUPOB, >XUPOB U YIVIEBOAOB) H
a30TCOJIEPXKAIIUX OPTaHUYECKUX COCIMHEHUA (aMMHOB, AMHUHOKHUCIIOT, OCJIKOB M HYKJIEHHOBBIX
KHCJIOT).

Wnero nenenonaranusi, T. €. OTBETAa Ha BOMPOC O POJIM OPraHUYECKON XUMHUHU B JKU3HU
COBPEMEHHOTr0 O0IleCTBa, pealn3yeT 3aKIIouuTeNbHas riaBa Kypca «OpraHudeckas XUMUS U
obmectBo». B Hell oOydaromniuecs 3HAKOMSITCS C TaKMMH BaKHBIMH B TIPAKTHYECKOM U
OMOJOTMYECKOM OTHOIICHUHM BEIIeCTBAMU M MaTepuajaMH, KakK IUIaCTMAacChl M BOJIOKHA,
(dbepMEeHTBI, BUTAMUHBI, TOPMOHBI U JICKAPCTBA, a TAKKE C IOCTUKEHUSIMU OMOTEXHOJIOTHH.

Wneu Teopun pa3BUBaIOIIEro 0O0yueHUs MOJIOKEHBI U B OCHOBY Kypca o0mieil Xumun. Y
CTapIICKIACCHUKOB (POpPMHUpPYETCS IIEJIOCTHOE TIPENCTaBIeHHEe O XUMUYECKOM Hayke U
XUMHUYECKOM IIPOU3BOJICTBE, a TAKKE O €IMHOW €CTECTBEHHO-HAYYHOW KapTUHE MUpPA, B KOTOPOMl
XUMHUYECKasi KapTUHA MHpPA SIBIISETCS €€ HEOTHEMIIEMOM YacCThIO.

B kypce o0rmieit XxuMun BHavase ydariuecs 3HaKOMSTCS MOCIEIHUMHU TOCTHKEHUSMU B
007acTH M3y4YeHHUs aroMa, Y3HAIOT O COBPEMEHHBIX METOAaX IO3HAHUS CTPOCHHS aroMma,
yOIIyOJSIFOT U PacIIMpPsIIOT 3HAHUSA, MTOy4eHHbIE B KYpCe OCHOBHOM IIKOJIBI, O CTPOCHHUH aToMa U
BellecTBa Ha ocHoBe Ileproanueckoro 3akoHa u [lepuoguueckoii cucremsel Jl. Y. MeHneneena,
00 O00mMX CBOMCTBaX KJIACCOB OpPraHMYECKUX M HEOPTaHMUYECKUX COEIMHEHUU (KHCIIOT,
OCHOBaHUM, aM(POTEPHBIX COEAMHEHUI) B CBETE TEOPUM DIIEKTPOJMTUUECKON TUCCOIHAIUU U
NpOTOHHOM Teopuu. [lanee paccMaTpuBaeTcs KiIacCH(pUKAIUS XUMHUYECKUX pEaKlui B
OpTraHWYECKON M HEOPraHMYECKOW XUMHHU. 3aBepIiaeT Kypc 3HAKOMCTBO CTapIIEKIIACCHUKOB C
MEPCIEeKTUBAMH PA3BUTHUS XUMHUYECKOW HAyKd U XHMHUYECKOTO MPOU3BOACTBA, C MpoliemMaMu
OXpaHbl OKPYKAIOIIEH Cpeibl OT XUMUUYECKOTO 3arpsI3HEHUS] U ITYTSIMU UX PEIICHUSI.

Conep:kanue kypea. 10 kiaacc. (6azoe6biil yposenn)

Teopus cTpoeHus opraHuyeckux coeauvHeHun A. M. bytneposa. [Npeaomer
opraHuyeckomn XUMUN. OpraHuyeckue BellyecTBa: npupoaHble,
MCKYCCTBEHHble U CUHTeTU4eckne. OcobeHHOCTM cocTaBa U CTPOEHUA
opraHuM4yeckux BewecTtB. Butanuam wu ero kpax. [loHaTne 06
yrnesogopopaax.

OcCHOBHBIC  TOJIOKEHHSI TEOPHM  XMMHM4YeCcKOro crpoenusi bytieposa.
Banentnocts. CTpykTypHBIE (QOpMYIBI — TIONHBIE W COKpaméHHble. [IpocThie
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(omuHapHBIC) W KpaTHBIE (ABOWHBIC W TPOWHBIE) CBS3H. M30Mepsl W u30OMEpHs.
B3aumHOe BIusiHUE aTOMOB B MOJIEKYIIE.

Jemoncmpayuu. Hexotopeie 001I1e XMMUYSCKUE CBONCTBA OPraHUYECKHUX BEIIECTB:

UX TOpeHHe, IUIaBJIeHHe U oOyrimmBaHue. Monenu (mapocTepKHeBble U 00BEMHBIC)

MOJIEKY]I OPraHMYECKMX COEAMHEHMH pa3HbIX KiaccoB. OnpeneseHue 31€MEHTHOTO

COCTaBa OPraHUYECKUX COCIUHEHUMU.

Jlabopamopnwie onvimot. VI3roroBieHne Mojieaeid OpraHM4eCcKuX COCTMHEHUMN.

YrieBoaopoabl ¥ UX NPUPOJAHbIEC HCTOYHUKH

IIpeneabHbie yrieBoaopoabl. Ajkanbl. Onpenenenue. ['oMOTOru4eckuid psiji ajJkaHOB U €ro
obmas Qopmyna. CrpykrypHas uszoMmepus ymiepoaHod unenu. Panukansl. Homenkiarypa
ajKaHoOB. XMMHUYECKHE CBOMCTBA aJKaHOB: TOPEHUE, pEaKLUU 3aMelIeHUs (TaJOreHUpOBaHUE),
peakuus pasioKeHUsl MeTaHa, peaklus JeTUIPUPOBAHUS dTaHa.

HenpenenbHble yrineBoaopoabl. AJIKeHbl. OTuieH. [OMOJIOrMYECKM ps  aJIKEHOB.
Homenkinarypa. CrpykrypHas u3zomepus. [IpOMBIIIIEHHOE IONyYEHUE AIKEHOB: KPEKHUHI U
JNETUAPUPOBAHKUE aJKaHOB. Peakius Aeruaparanyy 3TaHOJa, Kak JabopaTopHBIA CHocod
IIOJIly4EHUsI OJTUJICHA. Peakuymu npucoenvHeHus: Truaparauus, TUAPOraJlOreHUpPOBAHUE,
rajioreHdpoBanue, nonaumepuszauuu. [lpaBuno  MapkoBHukoBa.  OKHCIIEHHE — AJIKEHOB.
KauecTBeHHbIE peaklIMy Ha HENIPEAEIbHBIE YIIIEBOIOPOIBI.

Aaxanuennl. Kayuykm. Homenxmarypa. Conpspk€HHble aueHsl. byraauen-1,3, wusomnpeH.
Peakius JleGenesa. Peaknuu mnpucoeavHeHus —ankaaueHoB. Kaydyku: HaTypanbHBIMH,
cuHTeTHYecKHe (OyTaMeHOBBIHN, N30NPEHOBHIN). Bynkanusanus kayuayka. Pesuna. DO0HHT.
AuaxuHbl. O0Ias XapakTepucThuKa romojoruyeckoro psaa. Croco0sl 00pa3oBaHMs Ha3BaHUI
QJIKMHOB. XUMHUYECKHE CBOMCTBa  alleTWJIEHA: TOpPEHHE, pEeaKkUUU IPUCOEIUHEHUS:
THJIpOrajIoTeHUPOBaHKe, raJloreHupoBaHue, ruaparanus (peakuus Kyyeposa), — ero nonyuenue
U IIpUMeHeHue. BUHWIXIIOpyI ¥ ero noJumMepu3anus B MOJIUXJIOPBUHUIL

Apenbl. beH3011, Kak NpeACTaBUTEIb APOMATHUECKUX YIIEBOAOPOAOB. CTPOEHHE €r0 MOJIEKYIIbI
U CBOICTBa (U3MYECKME U XMMHMUYECKHE CBOWCTBA: TOpPEHHE, pEaKUUU 3aMELIeHUS —
rajJloreHupoBanue, HuTpoanue. [lonyuenue u npumeHeHue OeH3o7a.

IIpuponnbiii m nmonyrHblil raspl. CocraB mpupoaHoro raza. Ero HaxoxaeHue B NpUPOJE.
[TpeumymiecTBa NpUPOAHOTO ra3a Kak TOIUIMBA. XMUMHUYECKas IepepadoTKa MPUPOTHOIO rasa:
KOHBepcus, muponu3. CHHTE3-ra3 u ero NpuMeHeHHUE.

[TortyTHBIe Ta3bl, UX cocTaB. IlepepaboTka MOMYTHOTO ra3a Ha (ppakiuu: Cyxoil ras, mpornas-
OyTaHOBasi CM€Ch, Ta30BbIN OCH3MH.

Hed1b 1 cnocodsbl eé nepepadorku. CoctaB HepTH U €€ mepepadoTKa: MEeperoHKa, KPEeKHHI,
pudopmunr. Heprenponyktel n ux nonydenue. [lonsatue o6 okraHoBoM umciie. XUMHUYECKHE
CHOCOOBI MOBBIIIEHUS KauyecTBa OCH3MHA.

Kamennblii yronb u ero mepepadorka. KokcoBaHuME KaMEHHOTO YINISI M €ro MPOIYKTHI:
KOKCOBBIH ra3, aMMHauHas BOJla, KAMEHHOYTOJIbHAsl CMOJIa, KOKC. ["'a3udukanus kaMeHHOTO yIvisl.
Jlemoncmpayuu. lTopeHue TmpeneiabHbIX W HENpPENeiIbHBIX YINIEBOJOPOAOB: METaHAa, 3TaHa,
arieTnsieHa. KauecTBEHHbIE peakIMM Ha HeNpeAebHbIE YITIEBOJOPOIBl: 00eCIBEUHBaAHHE
STUJIEHOM U AalleTHJIEHOM pPAacTBOPOB I€pMaHraHara Kajausi ¥ OpomMHONM Bonbl. OTHOIlIEHHE
OeH30J1a K 3TUM OKHUCIUTENAM. Jleruaparanus staHona. ['uaponus kapOuaa kanbuus. Komnexiun
«HedTtps 1 HEedTENpOMyKTHIY», «KaMeHHBIN Yroidb ¥ MPOAYKTHI €ro nepepadboTkm», «Kaydykmy.
Kapra nonesnsix nckonaemoix PO.

Jlabopamopnsie onvimer. OOHapyXeHUE MPOAYKTOB ropeHusi cBeud. lVccrmemoBanue CBONCTB
Kay4qyKOB.

Kucaopon- u azorcoaep:xainye opranndeckue coeMHeHUs

Opnoaromubie  cnuptbl. Onpenenenne. @OyHKIMOHAIBHAs  TUAPOKCWIBbHAS — IpyMIa.
[omonoruueckuii  psig  OpedenbHBIX  OJHOATOMHBIX — CIHMPTOB. V3oMepust  mosiokeHus
(byHKIMOHANBHOH Tpynnbl. BogoponHas cBs3b. XUMHUECKHUE CBOWCTBA CIUPTOB. AJbAETHIHAS
rpynmna. Peakuus stepudukanuu, cinoxsele 3¢upsl. [lpumenenue cnuproB. J[lelicTBue
METHJIOBOTO U ATHJIOBOTO CIIMPTOB HA OPraHU3M Y€JIOBEKa.
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MHoroaroMHble CIMPTHI. DTUICHIVIMKOIb, KaK IPEICTABUTEND ABYXaTOMHBIX M IIMIEPHH, KaK
IIPEICTAaBUTENb TPEXATOMHBIX CIUPTOB. KauecTBeHHas peakuusi HA MHOTOATOMHBIE CIIUPTHI, X
CBOICTBA, IOJy4eHHE U TpuMeHeHue. [lonsaTre 00 anTudpu3ax.

®enoa. CtpoeHue, MoiydyeHue, CBOMCTBA U NMpUMeHeHHe ¢eHona. KauecTBeHHbIE peakuuu Ha
¢benon. B3auMHoe BiusiHUE aTOMOB B MOJIeKyJe (peHona.

AJubaerubl U KeTOHbl. PopMalbliern]l U aueTalbAerul, Kak IPeICTAaBUTENIN albJETU/IO0B,
coctaB uUX Mousiekya. DyHKIHOHalbHAs KapOOoHWibHas rpymma. KauecTBeHHbIE peakiuu Ha
anpaeruapl. CBOWCTBA, MOMyYeHHE W IpUMEHeHHe (hopMalibJieruia 1 aleraibaeruna. Peakimm
noJMKoHAeH cauu st popmanpaeruaa. [IoHsTue o keToHax Ha MIpUMeEpe alleToHa.
Kap6oHoBble KHCJIOTBI. [OMOJOTMYECKHI psJ TMPEICTbHBIX OIHOOCHOBHBIX KapOOHOBBIX
KucnoT. JKupHble KapOOHOBBIE KHCIOTHL. XHUMHYECKHE CBOWCTBA KapOOHOBBIX KHCIIOT.
[Tonydenune u NpuMEHEHUE MyPaBbUHON U YKCYCHOM KHCJIOT.

Caoxubie 3¢pupsbl. Kupbl. Peakius srepudukannu. Crnoxusie 3¢upsl. Kupbl, ux cocraB u
TUApon3 (KACIOTHBIN U 11es10uHol ). Mbuta. ['mapupoBaHue sKUpOB.

YraeBonbl.  YmieBogsl.  Monocaxapuabl.  [nmrokoza  kak  anpaerugocnuptr.  CopOwurt.
Monounokucnoe u  conuproBoe  Opokenue. Dotocuntes.  ucaxapuasl.  Caxaposa.
[Tonucaxapuabl: Kpaxmal, LEUII003a.

AMHHBI. AMUHOTpYyIIIa. AMUHBI IIpeieNibHbIE U apoMaTuueckue. AHuIuH. [lonyyenue aMuHOB.
Peakuus 3ununa. XvMuyeckue CBOMCTBA U IPUMEHEHNE aMUHOB.

AMHUHOKHCJIOTBI. AMHHOKHCIIOTBI, COCTaB WX MOJEKYl M CBONCTBA, Kak aM(OTEpHBIX
OpraHMYeCKMX CO€IMHEHUH. [TunuH, Kak MpencTaBuTelb aMHHOKUCIOT. [lomyuenue
MOJIUTIETU/IOB Peaklren monukoHaeHcauuu. [louaTue o nenTuaAHON CBSI3U.

Beaxkun. CtpoeHue Mosekya O€IKOB: IEpBUYHAsA, BTOpPUYHAsT W TPETUYHAS CTPYKTYpPHI.
KauecTBeHHbIe peakiiny Ha O€JIKU, UX THIIPOIN3, IeHaTypalus U Ouonornyeckue QyHKIUH.
Jemoncmpayuu. IlonmydyeHue anpIerujioB OKHcIeHHMEM cnupToB. KauecTBeHHas peakuus Ha
MHOTOATOMHBIE CHUPTHL. 3aBUCHUMOCTh PACTBOPUMOCTH (eHolla B BOAE OT TEMIEpaTyphl.
BzaumoneiictBue ¢ 6poMHuoii Bojoi u xiopuaoMm sxene3a(lll), kak kaueCTBEHHBIC pPeakIMKU Ha
denon. Peakuuu cepeOpsHOTo 3epkaia U CO CBEXenolydeHHbIM Truiapokcunom meau(ll) mpu
HarpeBaHUM, KaK KaueCTBEHHBbIE peakuuu Ha aimpAerujpl. OOpasubl MypaBbUHOM, YKCYCHOH,
NaJbMUTHHOBOM M CTEAPUHOBON KHUCJIOT M MX PACTBOPUMOCTbH B BOJE. AJIbIETHIHBIE CBOWCTBA U
CBOMCTBA MHOTOATOMHBIX CIIMPTOB TIIOKO3bI B peakiuu ¢  ruapokcuaom  memu(ll).
Wnentudukanus kpaxmana. KadecTBeHHbIe peakliny Ha OeIKu.

Jlabopamopnsie onvimpl. CpaBHEHHE CKOPOCTH HCIApeHUs BOJAbI U ATaHONa. PacTBOpHMOCTH
IIMIEpUHA B BoJE. XMMHUYECKHE CBOMCTBA YKCYCHOM KHUCIOTHL. OIpeneneHue HenpeaenbHOCTH
pacTuTtenbHOro Mmacina. MpaeHTudukanus Kpaxmajia B HEKOTOPBIX IPOAYKTAax MUTaHUS.
W3roroBinenne KpaxMajapHOro KieWcrepa. H3roroBneHne Mopaeneil MOJEKYl aMHHOB.
W3roroBieHue MoAEIu MOJIEKYIIbI [NIUIUHA.

Ilpakmuueckaa paboma. VInentudukanus opraHMuecKux COeJUHEHUH.

Oprannyeckasi XMMHsA ¥ 00111eCTBO

Buorexnonorus. Ilepuoasr e€ pasButus. Tpu HampaBieHHss OMOTEXHOJIOTMHU: TeHHas (WIH
TeHETUYECKasl) UHKEHEepUs; KIETOuHas MH)KEHEepHusl; OMosorudeckas uHxeHepus. [enernuecku
MoauduuupoBanusie opranusmbel  (IMO) wu  TpaHcrennas mnponykuus. KioHupoaHue.
NmMmoOunn3oBaHHbIE GEPMEHTHI U UX IPUMEHEHHUE.

Moaumepsl. Kiaccuduxanus nonumepoB. MckyccTBEHHBIE MOJIMMEPHI: LEJUTYION]], alleTaTHbIH
mENK, BUCKO3a, TeJUTodaH.

Cunrernuyeckue nojumepsl. [lomumepusamnus 1 MOIUKOHJCHCAIUS, KaK CIIOCOOBI TOTY4YEHUS
nonuMepoB. CuHTeTHdeckue Kaydyku. llomuctuposn, TeQaoH U TMOJUBUHUIIXJIOPUI, Kak
IIpeICTaBUTENN I1acTMacc. CHHTETUYECKHE BOJIOKHA: KallpOH, HAWJIOH, KEBJIAp, JIaBCaH.
Jemoncmpayuu. Konnekuy kayuyKoB, IUIACTMACC, CHHTETUYECKUX BOJIOKOH U U3JENINUN U3 HUX.
DepMEHTAaTUBHOE Pa3IOKEHHE IMEPOKCHIA BOAOPOAA C IOMOIIBIO Karaja3bl CBEXEHATEPTHIX
MOPKOBH WJIU KapTOQes.

Jlabopamopnusie onvimpl. O3HaKOMIIEHHE C KOJUIEKIIUSMH KaydyKOB, IJIACTMAcC U BOJIOKOH.
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Ilpakmuueckaa paboma. Pacnio3HaBaHUE IJIACTMACC U BOJIOKOH.

Conep:kanne kypcea. 11 knacc. (bazosbiil yposensv)

CTpoeHue BelecTB

OcHoBHBIEC cBelleHHsI 0 cTpoeHMH aroma. CTpoeHHE aroma: cocTaB sjipa (HYKIOHBI) U
anekTpoHHast obosiouka. [lonstue 00 wu3ortomax. IloHsTHe O XHMMHYECKOM »3JIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsJIOM sIpa.

IHepuonnyeckasi cucreMa xuMudeckux iemeHToB JI. 1. MenaesieeBa B cBeTe cBeTe YUeHUS
0 cTpoeHun aroma. dusnveckuii cMbic npuHaTor B Tabmuue /I. . MenneneeBa CUMBOIMKU:
MOPSIIKOBOIO HOMEpa 3JIEeMEHTa, HOMepa Iepuoja W Homepa rpynmnsl. [loHsATHE O BajaeHTHBIX
anekTpoHax. OToOpakeHne CTPOSHUS MIEKTPOHHBIX 000JI0UEK aTOMOB XUMUYECKUX JIEMEHTOB C
MOMOIIIBIO SJIEKTPOHHBIX U 3JEKTPOHHO-TpaduuecKkux GopmyIl.

OObsicHEHHE 3aKOHOMEPHOCTEH W3MEHEHMsS] CBOMCTB JJIEMEHTOB B IEpUOJaX M TIpymmax
MEPUOJUYECKON CUCTEMBI, KaK CIEACTBUE UX IEKTPOHHOI'O CTPOECHUS. DIEKTPOHHBIE CEMENCTBA
XUMHYECKUX JIEMEHTOB.

CpaBHenue Ilepuoanyeckoro 3aKoHa M TEOPUH XMMHYECKOro0 CTpPOeHusi Ha (puiiocodpckoii
OCHOBE: IIPEANOCBUIKM OTKpPBITHA [lepronnueckoro 3akoHa M TEOPUM XMMHYECKOTO CTPOEHUS
OpraHWYECKHX COEIMHEHUM; pPOJb JIMYHOCTH B HUCTOPUM XHMHH, 3HAUCHUE IPAKTUKU B
CTAHOBJICHUH U PA3BUTUU XUMUYECKUX TEOPUM.

HNonHasi XuMH4YeCKasl CBA3b U HOHHbIE KPUCTA/UINYecKHe peméTku. KaTHOHBI U aHMOHBL: UX
3apsapl U Kiaccu(uUKalys 10 COCTaBy Ha MpocThie U cioxHble. [IpeacraBurenu. Ilonsarue o0
MOHHOM XHMMHUYECKOW cBsi3u. MoHHas Kpucrauidyeckas pemérka U (usmdeckue CBOWCTBA
BEIIECTB, 00YCIOBICHHBIE STUM CTPOCHHEM.

KoBajienTHasT XMMHMYecKasi CBSI3b. ATOMHBbIE H MOJIEKYJISIpHbIe KPHCTAJIHYECKHE
pemiéTku. [oHsATHE O KOBAJIEHTHON CBSI3HU. DIEKTPOOTPULIATEIIHHOCTD, HETIOSIPHAS U TOJISIpHAs
KOBaJICHTHBIE CBsI3U. KpaTHOCTh KOBaJeHTHOM CBsi3U. MexaHH3Mbl 00pa30BaHMs KOBAJIEHTHBIX
CBs3€i: OOMEHHBIM U JIOHOPHO- AakKUeNnTOpHbIA. IlOJSAPHOCTH MONEKYNbI, Kak CIEICTBUE
HOJIIPHOCTH CBA3M M T€OMETPUM MOJEKYNbl. KpucTtamiueckue pemeéTku ¢ 3TUM THUIIOM CBSI3U:
MOJIEKYJIsIpHbIe U aroMHble. Du3nueckue CBONCTBA BEIIECTB, OOYCIOBICHHbIE THUIIOM
KPUCTAIIIMYECKUX PELIETOK.

Merajuinyeckass  c¢Ba3b. lloHATME O  METAUIMYECKOM CBA3M W METALIMYECKHUX
KpUCTAIUIMYECKUX  pewmérkax. dusnyeckue CBOMCTBA METAIOB HA  OCHOBE ux
KPUCTAJUIMYECKOTO CTpoeHusa. [IpuMeHeHne MeTauioB Ha OCHOBE HMX CBOMCTB. UEpHbIE U
LIBETHBIE CIUIABBI.

Bonoponnas xuMu4yeckasi cBf3b. MEXMOJNEKYIsIpHAas W BHYTPUMOJIEKYISIPHAST BOJOPOIHBIC
CBSI3M. 3HAYCHHE MEXMOJIEKYIISIPHBIX BOJOPOIHBIX CBA3EH B IPUPOJIE U JKU3HU YEIIOBEKA.
IHonumepsl. IlonyueHne nNONIMMEPOB pEAKUUAMHM IOJIMMEPHU3ALUMNA M ITOJIMKOHJCHCALUH.
BaxkHelile npeacTaBUTENH IJIACTMACC M BOJIOKOH, MX ITOJIY4EHHE, CBOWCTBA U IIPUMEHEHHUE.
ITonsATHE O HEOPTAHMYECKUX MOJIUMEPAX U UX MPEICTABUTEIN.

JucnepcHble cucremsbl. [loHsaTHe 0 aucnepcHoN ¢a3ze M AMCIIEPCUOHHOM cpeae. ArperatHoe
COCTOSIHME pa3Mmep 4yacTull ¢a3bl, KaKk OCHOBa MJis KJIACCU(UKALMU JTUCHEPCHBIX CHCTEM.
OMyNbCUH, CYCIEH3UH, a’pO30JIM — TPYIIbl I'PyOOAUCHEPCHBIX CUCTEM, MX IPEICTaBUTEIH.
3071 ¥ TeNU — TPYyNIbl TOHKOJUCIIEPCHBIX CUCTEM, UX MIpeacTtaBuTenn. [lonsaTue o cunepesnce u
KOATyJISILIUH.

Hemoncmpayuu. lleprnoguyueckoid cucTeMbl XuMuueckux snemeHtoB [[. M. MennaeneeBa B
pa3nn4HbIX hopmax. Mojieslb HOHHOM KPUCTAITMYECKON PEHIETKU Ha IpUMEpe XJIOpUIa HaTpHsL.
MuHepanisl ¢ 3TUM THUIIOM KPUCTAJUIMYECKON PEMIETKOM: KAJIBIIUT, rajduT. Moaenn MONeKyIsipHON
KPUCTAJIIMYECKOM PELIETKU HA MPUMEPE «CyXOro JIbAa» WINA MOJa U aTOMHOM KPUCTAJUIMYECKON
peIETKU Ha MpuMepe anMasa, rpaduta uinm kBapia. Mozaens monsipHoro o0bEma raza. Moaenu
KPUCTAJUIMYECKUX PEIIETOK HEeKOTOpbIX MeTamioB. Komneknuu o0pas3loB  pa3iMyHbIX
JIUCIIEpCHBIX cucTteM. CUHEpE3uC U Koaryssus.
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Jlabopamopnsie onvimoi. KOHCTpyHMpOBaHHWE MOJEIM METAJUIMYECKOM XHMHYECKOH CBS3H.
[Tony4yeHne KOJUIOMIHOTO pacTBOpa KypHHOTO Oejika, MCCIEeOBAHHUE €r0 CBOMCTB C MOMOIIbIO
JA3epHON YKa3KU M MPOBEICHUE €ro JeHarypauuu. [loaydeHne sMylbcuM pacTUTENIBHOIO Maciia
u HaOmonenue 3a e€ paccioeHueM. llomydeHue CyCHEH3MHM «H3BECTKOBOTO MOJIOKa» U
HaOJIoIeHue 3a e€ ceTMMEeHTaINeH.

XuMHn4yecKHe peakunuu

Kaaccndukauusa xumMuyeckux peakiuii. AoTponusanus ¥ ©30Mepu3anus, Kak peakuuu 6e3
U3MEHEHHUsI COCTaBa BeIIeCTB. AJuloTponus W e€ mnpuuuHbl. Kiaccudukanus peakuuid 1o
pa3jMYHbIM OCHOBAaHUSM: [0 YHMCIYy M COCTaBy pEareHTOB W MpOAYKTOB, Mo (aze, Mo
UCIIOJIBb30BAaHUIO Karaju3aropa win ¢epMeHTa, mo TtemaoBoMy 3¢dekty. Tepmoxumuyeckue
YpaBHEHUS PEAKLUU.

Cxopocth xumMuYeckux peakuuii. MakToppl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMHUYECKHX
peakuuii: IpUpoJa pPEarupyrolluX BEUIECTB, TEMIIEparypa, IUIOWAAb HMX COINPUKOCHOBEHUS
pearupyromux BeIEeCTB, UX KOHUEHTpalus, NpUCyTcTBUE Karanusaropa. Ilonstue o karamuse.
@DepMeHThI, KaKk OMOJIOrMYecKue KaTanu3aTopbl. MTHrHOUTOpHI, KaK «aHTOHUMBI» KaTalu3aTopoB
Y UX 3HAUYCHHUE.

XuMHyeckoe paBHOBecHe U CIOCOOBI ero cMeleHus. Kitaccupukanus XUMUYECKUX pEaKIuii
Mo MpHU3HaKy ux HampasieHus. [loHsTHe 00 0OpaTUMBIX PEaKIUAX U XMMUYECKOM PaBHOBECHHU.
[Mpunuun Jle-lllarenbe U crmocoObl CMELIEHUS XUMHUYECKOTO PABHOBECHS. O6mas
XapaKTEepUCTUKA Peakiuii cMHTe30B ammuaka u okcuaa cepbi(VI) u paccmorpeHue ycmoBuit
CMEILIEHUS X PAaBHOBECHUS Ha MPOU3BOJICTBE.

Iuaposm3. OOpatuMeblii 1 HeOOpaTUMBIA TUAponu3bl. [uaponus coneir u ero tumbl. ['uaponus
OpPraHWYeCKHX COCJMHEHUH B JKUBBIX OPTaHU3MOB, Kak OCHOBa oOMeHa BemiecTB. [loHsTue 00
SHEPreTHUYeCKOM OOMEHE B KIJIETKE M POJIU TUIPOJIH3a B HEM.
OKuCIANTEIbHO-BOCCTAHOBUTE/IbHbIe peakuuu. CTENeHb OKHUCIEHUS U €€ OIpeleIeHUEe 10
dbopmynaM OpraHU4YEeCKUX U HEOPraHMYECKNX BEUIECTB. DJIEMEHTHI U BEIIeCTBA, KAaK OKUCIUTENN
u BoccraHoBuTenu. IloHsTue o mpoueccax OkuciaeHuss M BoccTaHoBieHus. CocTaBieHue
YpaBHEHUI XMMHUYECKHUX PEaKIIMil Ha OCHOBE JIEKTPOHHOTO OanaHca.

DJIEKTPOJIM3 PACIJIABOB U PACTBOPOB JIEKTPOJIHUTOB. XapaKTEpUCTHKA 3JIEKTPOIM3a, Kak
OKHCIUTEIbHO-BOCCTAHOBUTENILHOTO Mpolecca. OCOOEHHOCTH 3JIEKTPOJN3a, MPOTEKAIOIIEro B
pacTBopax 3JeKTpoiHuTOB. [IpakTHueckoe NPUMEHEHHE 3JIEKTPOJIN3a: MOJIY4YEHHE TajloTeHOB,
BOJIOPOJIa, KUCIOpPOJa, IIEJIOYHBIX METAJUIOB U IIEJNOYEH, a TAKXKE ATIOMUHHUS DIEKTPOIH30M
pacIulaBOB M PACTBOPOB COEIMHEHUH ATHX »dreMeHTOB. I[loHsTHE O TrajabBaHOIIACTHKE,
raJbBaHOCTETMH, PAQUHUPOBAHUH [IBETHBIX METAIJIOB.

Jlemoncmpayuu. PactBopenre CepHON KUCIOTHI U aMMHUAUYHON CEUTPHI U (PUKCALIMS TETIIIOBBIX
ABJIEHUN JUI1 3THUX IpoleccoB. B3aumonelcTBUs pacTBOPOB COJSIHOW, CEPHOW M YKCYCHOMU
KHCJIOT OJMHAKOBOM KOHIIEHTPAllMM C OJMHAKOBBIMU KyCOYKaMH (TpaHylaMHM) IUHKa U
B3aMMOJICWCTBHE OJMHAKOBHIX KYCOYKOB pAa3HBIX METAUIOB (MarHus, IIMHKA, JKeie3a) ¢
pPacTBOPOM COJITHOM KHCIIOTHI, KaK MPUMEP 3aBUCUMOCTHU CKOPOCTH XHMHUYECKHUX PEaKIHU OT
OPUPOILI BEUIECTB. BzaumonelcTBUe pacTBOPOB THOCYIb(ara HATPUs KOHIIEHTpAIMH U
TEMIEPAaTypbl C pPacTBOPOM CEpHOM KHUCIOThl. MoOAETupoBaHUE  «KHUIIALIETO  CIOS».
Hcnonp30BaHNE HEOPraHUYECKUX KaTaJIM3aToOpOB (COJIeH kenes3a, noauaa Kajaus) U NPUPOIHBIX
00BEKTOB, coAeprKaluX Karajazy (Cblpoe Msico, KapTodenb) sl pa3oKEHUs MEepOKCHaIa
BOJZIOpo/ia. B3ammopelicTBue IMHKAa C COJNIIHOM KHMCIOTOM HHUTparoM cepedpa, Kak HpUMEpHI
OKHCITUTEIFHO-BOCCTAHOBUTEIPHOW peakiuii U peakiuu oomeHa. KoHcTpynpoBaHue Momaenu
anekTponu3épa. BuaeopparMeHT ¢ MpOMBIIITIEHHON YCTaHOBKH JUIsl MTOJTyYSHHST aTFOMUHUS.
Jlabopamopnsie onvimel. Unmoctpanus mnpaBwia bepromie Ha MpakTUKE — MPOBEICHHUE
peakiuii ¢ 00pa3oBaHUEM OCajKa, Ta3a U BoAbl. [ eTeporeHHbli KaTaau3 Ha MPUMEpEe Pa3IoKEHHS
negomnna BOJIOpOJIa B MPHUCYTCTBUM JUOKCHAa MapraHua. CMmelleHne paBHOBECUS B CHCTEME
Fe>* + 3CNS™ «> Fe(CNS);. McnblTaHue MHAMKATOPAMH CPEbl PACTBOPOB COINEH PasIMuHBIX
TUNOB. OKHUCIUTENbHO-BOCCTAHOBUTENbHAS peaklus U peakuus oOMeHa Ha Mpumepe
B3auMoJIeiicTBUS pacTBOPOB cynbpara meau(Il) ¢ xene3oM U pacTBOPOM LIETOUH.
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Ilpakmuueckaa padoma. PenieHue OSKCIEPUMEHTANBHBIX 33ad MO TeMme «XuMUYecKas
peaKLus».

BemecTBa u UX cBolicTBAa

MeTtajibl. Pusznyeckre CBOMCTBA METAIIOB, KaK (DYHKIUS X CTPOCHUs. Jlenenne MeTasioB Ha
rPyNIlbl B TEXHUKE U XUMHUU. XUMUYECKHE CBOMCTBA METAUIOB U JJIEKTPOXUMHYECKUU P
HanpsokeHuil. [lonstre o MmetamuiorepMun (AIFOMUHOTEPMUN, MATHUETEPMUHU U JIP. ).
Hemeramubl. buaaropoansie ra3el. Hemeramisr kak oxuciourenu. Hemeramisl  kak
BOCCTAHOBHTENH. Psi1 anekTpooTpuniarenbHOCTH. HepTHBIE Wiy OJ1aropoHbIe ra3bl.

Kuciaorsl Heopranuveckume u opraHudeckue. KHCIOTBI € TOYKM 3peHHUs aTOMHO-
MOJIEKYJISIPHOTO y4eHHs. KHCIIOTBI C TOUKM 3pEHUSI TEOPUH JIEKTPOIUTUYECKON TUCCOIUALUU.
Kucnorel ¢ TOYKM 3peHHMS NPOTOHHOW Teopun. OOIME XMMHUYECKHE CBOWCTBA KHCIOT.
Knaccudukanus Kucior.

OcHoBaHUsI HeopraHuveckue M opranmveckme. OCHOBAHHMS C TOYKM 3PEHUST aATOMHO-
MOJIEKYIISIPHOTO yueHHsl. OCHOBaHMS ¢ TOUYKH 3PEHUS TEOPUHU AEKTPOIUTHUECKON TUCCOLUALINN.
OcHOBaHMsI ¢ TOYKM 3peHUs] MPOTOHHOW Teopuu. Kiaccudukanus ocHoBaHui. XUMHUYECKHE
CBOMCTBA OPraHUYECKNX U HEOPraHUYECKUX OCHOBAaHUM.

AM¢oTepHble coeIHMHEHMs HeOpraHu4yeckue W opranumyeckue. Heoprannueckue
amM(pOoTepHbIC COSIMHEHUS: OKCUIBI U THAPOKCUJIBI, — UX CBOWCTBA U monyuyeHue. AmdorepHbie
OpraHWYECKHE COCTMHEHHUS Ha MPUMEPE aMUHOKHUCIIOT. [lenTuibl 1 menTuaHast CBs3b.

Coim. Knaccudukanus coneil. XKéctkoctb Boasl M crocoObl e€ ycrpaHenus. llepexon
kapOoHaTa B THApOoKapOOHaT u 00paTHo. OOIINe XUMHUECKHE CBOMCTBA COJICH.

Jemoncmpayuu. Komnekuuss  MmertayuoB.  Komnekuuss  HemeramioB.  B3aumoneiictBue
KOHLICHTPUPOBAHHOM a30THOM KHUCJIOTBI C MeIpl0. Bcemblmka TepMuTHOM cmecu. Bemblmka
YEPHOrO Mopoxa. BreITeCHEHHE TaJOreHOB W3 HX pacTBOPOB APYIMMH  rajOreHaMHu.
B3aumopeiicTBue mapoB KOHIICHTPHUPOBAHHBIX PACTBOPOB COJITHOW KHUCJIOTHI M aMMHUaKa («IbIM
0e3 orusy). [lonydyeHne aMMuaka U U3ydeHue ero CBOMCTB. Pa3nnuHbie ciiydan B3auMOIEHCTBUS
pacTBOpPOB COJEH alOMHHUA €O MIENoubto. [lomydyeHue xECTKOW BOABI U YCTpaHEHUE €€
JKECTKOCTH.

Jlabopamopnuie onvimul. 11onydeHrne HEpPACTBOPUMOIO THAPOKCUIA M €r0 B3aWMOJAECHCTBUE C
KucioTon. MccrnenoBaHue KOHLUEHTPUPOBAHHBIX PACTBOPOB COJIIHOM M YKCYCHOM KHUCIOT
KareJlbHbIM METOJIOM IpHU uX pa3baBieHun Boaou. Ilomydenuwe amdorepHOro rujpokcuia u
U3y4eHHE ero cBoMcTB. [IpoBeneHne kaueCTBEHHBIX PEaKIUil IO OIPEIETIEHUIO0 COCTaBa COJIH.
Ilpakmuueckasa pabdoma. PeuieHHe SKCIIEPUMEHTANBHBIX 3a1a4 1o Teme «BemecrBa u ux
CBOMCTBaY.

XHMMHA ¥ COBpeMeHHOoe 00111eCTBO

IIpousBoacTB0 aMMuaka U MeraHoJa. [[oHATHE O XMMHYECKOM TEXHOJIOTMU. XUMHYECKHUE
peakuuy B MPOM3BOJICTBE aMMHaka U MeTaHona. OOmiasi KiaccuPUKalMOHHAs XapaKTepUCTHKa
peakluil CUHTe3a B MPOMU3BOJICTBE ATUX MPOAYKTOB. HayuHble MpUHIUIIBI, J€Xalllie B OCHOBE
IIPOM3BO/ICTBa aMMHUaKa U MeTaHosa. CpaBHEHUE 3TUX NPOU3BOJICTB.

XuMn4yeckass rpaMOTHOCTh KaK KOMIIOHEHT oO0miedl KyJbTypbl 4ea0oBeKka. MapkupoBka
YIAKOBOYHBIX MAaTEpHajoB, OJJIEKTPOHUKH U OBITOBOM TEXHUKH, SKOJIOTHYHOTO TOBapa,
MPOIYKTOB MUTAHUS, ITUKETOK MO YXOIy 32 OJEHKIOM.

Hemoncmpayuu. Mojenb MPOMBIIIUIEHHON YCTaHOBKHM TOJIYYEHUsI CEPHOM KHCIOThL. Mojenb
KOJIOHHBI CHHTE€3a aMMHaka. BumeopparMeHThl U CIalbl O CTEMCHH DKOJIOTHUYECKOW YHCTOTHI
TOBapa.

Jlabopamopnvie onvimpl. V3ydeHne MapKUPOBOK pa3IMYHBIX BUJOB MPOMBIIIJIEHHBIX U
MIPOIOBOJILCTBEHHBIX TOBAPOB.

YYEBFHO-METO/JHYECKOE OBECIIEYEHHUE OBPA30OBATEJ/IBHOI O ITPOLIECCA
OBA3BATE/IBHBIE YYEBHBIE MATEPHAJIBI JIVITA YYEHUKA

* Xumus, 10 xnacc/ Iabpuenan O.C., Obugecmeo ¢ oepanuueHHol omeemcmeeHHocmuvio [ {PODAy»,
Axyuoneproe obwecmaso «HMzoamenvcmeo «llpoceewjernuer
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* Xumus, 11 xnacc/ Tabpuenan O.C., Obwecmaso ¢ oepanuuernol omeemcmeennocmoio «{PODAy,;
Axyuonepnoe obwecmso «HMzoamenvcmeo «llpocsewenuey

Beeoume eapuanm

METOANUHYECKHE MATEPHAJIBI JIJIA YYUTEIA

Beeoume 1. O.C.1abpuensan, I'IJlvicosa «Xumua Memoouueckoe nocobue — 6a3z08ulii yposeHv» - M.
lpoga 2022 200.

2. O.C.Tabpuenan, U1.1I'Ocmpoymos, « Obwasa xumus 6 mecmax, 3a0ayax, ynpaxcuenusx. 11 knaccy — M.:
llpogha, 2023 200.

3. O.C.Tabpuenan, I1. H.Bepesxun, A.A.Ywaxosa «Xumus 11 xnacc: KonmponvHule u nposepoutule
pabomul k yuebnuky». — M.: llpogha, 2021 a.

4. O.C.ITabpuenan, I'I'Jlvicosa, A.I'Bsedenckas «Xumus 11 xnacc: Hacmonvras knuea ons yuumensy.
Yacmo 1 —M.: Jlpogpa, 2019 200.

5. O.C.Tabpuenan, I'I'Jlvicosa, A.I Bseoenckas «Xumus 11 xnacc: Hacmonvuas knuea 0nst yuumensy.
Yacms 2 —M.: Hpogha, 2022 200.

6. O.C.I'abpuenan, I1.B.Pewiemos, U.1.Ocmpoymosa «3adauu no xumuu u cnocoowl ux pewieHusn» - M.:
«/pogar, 2021200.

7. B.I' Jlenucosa «Xumus 11 xnacc noypounvie naanwt no yueonuxy O.C.Iabpuensna, I'T JIvicosoiiy -
Boneoepaoy Yuumens 2018200.

8. M. A.Pabosa, Y.JO.Hesckas, P.B.JIunko « Tecmot no xumuu 11 xnaccy, - M.: Dxzamen, 20192.

9. 9. O.C.Tabpuenan, U.I ocmpoymos «Xumuneckuii sxcnepumenm 6 wixone 11 knacey, - M.: /lpogpa. —
2019 200.

ILHIUDPOBBIE ObPA3OBATE/IBHBIE PECYPCBHI H PECYPCbl CETH HHTEPHET

Bseoume _ Beeoumedannwiehttp:/IWww.chemnet.ru Iazema «Xumusy u caiim ons yuumenst «A udy na
VPOK XUmMuu»

http://him. 1 september.ru Eounas xonnexyus L{OP: Ilpeomemnas xonnexyusi « Xumusi»
http://school-collection.edu.ru/collection/chemistry Ecmecmeenno-nayumnvie sxcnepumenmol. Xumusl.
Konnexyus Poccuiickoeo obweobpasosamenbho2o nopmand

http://experiment.edu.ru AJIXUMUK: caiim JI.IO. Anuxbeposot

http://www alhimik.ru Bcepoccutickast omumMnuada wKoIbHUKO8 no Xumuu

http.//chem.rusolymp.ru Opeanuueckas xumus: 31eKMpOHHbII Y4eOHUK O/l CPeOHell WKOTbL
http://www.chemistry.ssu.samara.ru OcHobl xumuu. 21eKMpPOHHbLIL YUeOHUK

http://www hemi.nsu.ru Omxpoimulii KOAIEONC: Xumust

http://www.chemistry.ru JJucmanyuonnasn onumMnuaoa no Xumuu. meaekoOMmMyHUKAYUOHHbI
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC (1 u 6 nedento, 6ce2o 34 u, uz nux 2 u pezepsnoe epemsi)

HaunMeHoBaHHe pa3ie/ioB H TeM

KoanuecTBo yacoB

DJIeKTPOHHbIe (M (ppOBHIE)

Ne n/n NporpamMmsbI Bcero f;)é{(;l‘]?]::ﬂbﬂble IIpakTiyeckue pagoTLr o0pa3oBaTesibHbIE pecypchbl
Pasnen 1. Teoperudeckne 0CHOBbI OPraHNYeCcKOil XUMUM
[Ipenmer opranuueckoit xumuu. Teopus
1.1 CTPOEHHSI OPraHUYECKUX COCAUHECHUH A. M. 3 bubnmorexa ITOK https://myschool.edu.ru
Bytieposa
Hroro mo pazmeny 3
Pasnen 2. YiiieBoaopoabl M UX NPUPOIHbIE HCTOYHUKH
2.1 I[IpenenbHbIE YIIIEBOAOPO/IBI - AITKAHBI 2 bubnmoreka ITOK https://myschool.edu.ru
99 HemnpesesnbHbie yIIEBOIOPOIBI: aJIKEHbI, 6 1 bubnuoreka IIOK https://myschool.edu.ru
QJIKa/IMCHBI, aJIKHHBI
2.3 ApoMaTHyecKHe YIIIeBOIOPOIBI 2 bubmnoreka IIOK https://myschool.edu.ru
24 [IpuposHbIe NCTOYHUKH YIIIEBOIOPOIOB M X 5 1 bubmoreka LIOK https://myschool.edu.ru
nepepadoTKa
Konrponbsnas padora Ne 1 «Teopus butmoreka LIOK https://myschool.edu.ru
25 CTPOEHUS OpraHU4eCcKuX coeqnHeHni A.M. 1 1
Bytneposa. YrmeBonoponsn»
Hroro no pazneny 13
Paznen 3. Kuciopoaconepxaiiue opranudeckue coeJMHEeHUs1
3.1 Criupter. @erHon 3 bubmnorexa ITOK https://myschool.edu.ru
3. Anprernnsl. KapOboHOBBIE KHCITOTHI. 7 1 bubmuorexa ITOK https://myschool.edu.ru
CrnoxHsle 3¢pupbl
3.3 VYrneBoas! 2 1 bubmnorexa ITOK https://myschool.edu.ru
KoutposnbHas padora Ne2 «Kuciaopos- u bubnuorexa IIOK https://myschool.edu.ru
3.13 a30TCOJECPIKALIME OPTrAaHUYECKUE 1 1
COCIMHCHUS
Hroro no pazueiny 13

Pasnen 4. A3oTcoaep:kainiue opraHnyecKue coeTuHeHust
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4.1
Paznea 5.
5.1

‘ AmuHBI. AMMHOKHCIIOTBI. benku
BbICcOKOMOJIEKYJIAPHBIE COeIMHEHUSA
‘ [Inactmaccel. Kayuyku. Bonokna

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34

bubmnotexa IIOK https://myschool.edu.ru

bubmmotexa IIOK https://myschool.edu.ru

11 KJIACC (1 u 6 neoenio, 6ce2o 34 u, uz nux 2 u pezepsnoe 6pemsi)

KoanuecTBo yacoB

o (o)
padoTsl IIpakTHyeckue padoThl
Pasnen 1. Teoperudeckue 0CHOBbI XUMHMHU
Crpoenue aromoB. [lepuoanueckuii 3aKoH U
1.1 IMeproanyeckas cHCTEMa XUMHUYECKUX 3 bubmuorexa IIOK https://myschool.edu.ru
anemeHToB [[. 1. MeHnneneena
19 Crpoenue BenecTBa. MHOr00Opasne 4 bubmmorexa IIOK https://myschool.edu.ru
) BEIIECTB
1.3 XUMHUECKHE PEaKIINI 7 1 1 bubmuorexa IIOK https://myschool.edu.ru
Hroro no pazgeny 14
Pa3gen 2. Heopranmyeckass Xumus
2.1 Meraisl 6 1 bubmmorexa IIOK https://myschool.edu.ru
2.2 Hewmerasmist 9 1 bubmmorexa IIOK https://myschool.edu.ru
23 CBsI3b HEOPTaHWYECKHMX ¥ OPTaHUUECKUX 9 1 bubmuorexa ITOK https://myschool.edu.ru
) BEIIIECTB
Hroro no pazneny 17
Pasnen 3. XuMus v :Ku3Hb
3.1 \ XUMHUSL U )KA3HB 3 bubmuorexa ITOK https://myschool.edu.ru
Uroro no pazneny 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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