Pa6ouas nmporpamma y4e6Horo npeamera " Xumusn"
(06a30Bblii ypoBeHBb)

B OOIT COO mpemycMOTpeHO HEMOCPEICTBEHHOES NMPUMEHEHHE NPU peali3aliyd 00s3aTeIbHON YacTh
OOII COO ¢enepansHOIt pabodelt IPOrpaMMBI IO yIEOHOMY MPEAMETY «XIMHUS.

[Iporpamma mo XMMHUH Ha YpOBHE cpenHero oomiero odpa3oBaHms pa3paboTaHa HAa OCHOBE TpeOOBaHHI K
pe3ysbTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMBbl CPEAHETO 00IIero 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC COO, c¢ yuérom KoHuenumum mnpemnonaBaHusi y4eOHOTO InpeaMmera «XHMHS» B 00pa30BaTENbHBIX
opranmzanuax Poccuiickoli ®enepanny, peanu3yloIUX OCHOBHBIE 0Opa3oBaTesbHbIE HNPOIPAaMMBI, U OCHOBHBIX
nosoxeHn# QenepanbHON paboyeid TporpaMMbl BOCIIMTaHUSL.

OCHOBY MOJXOJ0B K pa3pabOTKe MPOrpaMMbl MO XMMHUH, K ONPEJENICHUI0 0oOmIel cTpaternu o0y4eHus,
BOCIIMTaHMS U Pa3BUTHS 00YYaIOIIMXCS CPEICTBAMU yueOHOro npeamera «Xumus» st 10—11 xiiacco Ha 6a30BOM
YpPOBHE cocTaBWiIM KoHLenTtyanbHble mosoxenuss PI'OC COO o B3aMMOOOYCIIOBIEHHOCTH LieNel, ColepKaHusl,
pe3ysbTaToB OOY4EHHS ¥ TPEOOBAHHUI K YPOBHIO MOJATOTOBKH BBITYCKHHUKOB.

B cooTBeTcTBHM C JAHHBIMH HOJIOXKEHUSMH IIPOTrpaMMa o XMMuH (0a30BbIi yPOBEHB) HA YPOBHE CPETHETO
o011ero o0pazoBaHUs:

yCTaHaBIMBACT 00s3aTeNbHOE (MHBAPUAHTHOE) IPEIMETHOE COJIEp KaHKe, ONPENEsIeT KOTUNIECTBEHHbBIE U
Ka4eCTBEHHbIC €r0 XapaKTEPUCTUKH HA KaXAOM OJTale H3YYCHUs MpPEAMETa, NPEAyCMAaTPHBACT HPHUHIIUIIBI
CTPYKTYPHPOBAHUS COJICPKaHM U PACHIPEACICHHS €T0 10 KJlaccaM, OCHOBHBIM pasJieflaM U TeMaM Kypca;

IaéT MpUMEPHOE paclpe/ielieHne y4eOHbIX YacoB [0 TEMaTHYECKHM pa3zesaM, PeKOMEHIYET IIPUMEPHYIO
[OCJIEA0BATEIbHOCTh U3YYECHMsI OTACIIBHBIX TEM Kypca C YY4ETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JIOTHKH Y4eOHOTO MpoIiecca, BO3PACTHRIX 0coOeHHOCTeH oOyuatommxcst 10—11 kaccos;

Ja€T METOAMYECKYIO0 HHTEPIIPETALHUIO 1ieIel U3yUeHUs TpeJMeTa Ha YPOBHE COBPEMEHHBIX IIPHOPUTETOB B
CHCTEME CPEIHEro oO0Iero 00pa3oBaHus, COEPKATEILHON XapaKTePHUCTUKH TNIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUS
OCHOBHOH 00pa30BaTeIbHOW IPOTpaMMBbl CpenHero oOmero oOpa3oBaHMs (JIMUHOCTHBIX, METAIPEAMETHBIX,
MPEMETHBIX), OCHOBHBIX BUIOB Y4€OHO-TIO3HABATEILHOH JIESITEILHOCTH 00YJaIOIIETOCs TI0 OCBOSHHIO COICPKAHUS
npenmera. [To BceM Ha3BaHHBIM MO3HIMAM B IpOrpaMMe MO XMMHUH COOJII0/IEHa TPEEMCTBEHHOCTH ¢ (peaepaabHOM
pabodell mporpaMMoi OCHOBHOTO o0mero oOpazoBaHus mo xumud (11 8—9 KiaccoB 00pa30BaTEIBHBIX
OpraHu3aIMiA, 0a30BBI YPOBEHB).

[IporpamMma 1Mo XWMHH SIBISETCS OPHEHTHPOM JUIS COCTAaBJICHUS pabOdYMX IPOrpaMM, aBTOPBI KOTOPBIX
MOTYT IPEIUIOKUTh CBOM MOAXOJ K CTPYKTYPHPOBAHHIO M TOCIEI0BATEIBHOCTH U3yUYeHUsl y4eOHOTO Marepuaia, a
TaK)Ke CBOE BHJCHUE OTHOCHTEIILHO BO3MOXKHOCTH BBIOOpa BapUAaTHUBHOI COCTaBISIONICH CONEpIKaHMS INpeaMeTa
JIOTIOJTHUTENBHO K 00s13aTeNIbHOM (MHBApUAHTHOM) 4acTH €ro CO/ICPIKAHUSL.

Xumudeckoe oOpa3oBaHue, MOJydaeMoe BBITYCKHUKaMHU 00I111e00pa3oBaTeIbHON OpraHU3alny, SBISETCS
HEOTHEMJIEMOW YacThI0 MX O0OpPa30BAaHHOCTH W CIY)KUT 3aBEPLIAIOLIMM 3TallOM PeallM3aldy Ha COOTBETCTBYIOIEM
0a30BOM ypOBHE KJIIOYEBBIX IIEHHOCTEH, NMPHUCYIIMX HEJIOCTHOW CHCTEME XMMHYEeCKOro oOpa3oBaHus. KiroueBble
LIEHHOCTH KacaroTCs TI03HAHUS 3aKOHOB NPUPOIBI, (OPMUPOBAHHS MUPOBO33PEHHS 1 OOIIEH KyJIbTYpPHI YeJIOBEKa, a
TaKKe HKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIGHHWS K CBOEMY 3J0pPOBbIO M NPHPOIHONW cpene. Peammsyercs
XUMHUUecKoe oOpazoBaHue OOydYaIOMIMXCS Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHMs CPENCTBAMH y4eOHOTO
npeaMera «XUMHS», COJAEpKaHHE U TMOCTPOEHHE KOTOPOTO OINpEleNieHbl B IPOrpaMMe IO XHMHH C Y4ETOM
crenudrUKN HAyKW XUMUH, €€ 3HAYCHUsS B MO3HAHUM NPHUPOJBI U B MAaTEpUAILHOM >KM3HU OOIECTBA, a TaKkKe C
yu€ToM OOmMX IeJied W NMPUHIMIOB, XapaKTEpU3YIOMIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEro oOIIero
obpasoBanus B Poccuiickoit deneparum.

IIpu GopmupoBaHNM copepKaHHS IpeaAMeTa «XUMH) YUTEHBI CIEAYIOUINE TOJIOKEHHS O Creluduke 1
3HAaYCHUN HAYKU XUMHUH.

XUMHUSI KaK 3JIEeMEHT CHCTEMBbl €CTECTBEHHBIX HayK HUrpaeT ocoOyl poiib B CO3JaHUM HOBOW 0a3bl
MaTepHaJIbHON KyJIbTYpHI, BHOCUT CBOH BKJIaJ B (HOPMUPOBAHKE PALIMOHATBHOTO HAYYHOTO MBIIUICHUS, B CO3JaHHE
LIEJIOCTHOTO TPEJICTAaBICHHsI 00 OKpY’)KaroIlleM MUPE Kak O AMHCTBE IPUPOIBI M YEI0BEKa, KoTopoe opmupyercs B
XMMHUH Ha OCHOBE IOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEro MHpa, OCO3HAHMS B3aUMOCBSI3H MEXIy
CTPOEHHEM BEIIECTB, X CBOWCTBAMH W BO3MOXHBIMHU 00JIACTSIMU IPUMEHEHHS.

CoBpeMeHHasi XMMHUSI KaK HayKa CO3MJaTelibHas, HayKa BBICOKHX TEXHOJIOTMH HANpaBlieHa Ha peIICHHE
I00aNbHEIX NPOOJIEeM YCTOMYMBOTO pa3BUTHSI 4YEIOBEYECTBA — CHIPHEBOM, HSHEPreTHYECKOH, ITMIIEBOH,
9KOJIOIMYECKOH 0e30MacHOCTH M OXPaHbI 370pOBbs. TeCHO B3aMMOAEHCTBYS C NPYIMMH €CTECTBEHHBIMH HayKaMH,
XHMHS CTajla HEOTHhEMIIEMOM YacThIO MHpOBOﬁ KYyJIbTYPBI, HeO6XO)II/IMBIM YCIOBHEM YCIICIIHOTO TpyJda W KHU3HU
Ka)kKJ0T0 4jIeHa OO0IIeCTBa.

B cootBeTcTBHM C OOIIMMH LEISIMU M IPUHIIMIIAME CPEAHEr0 00111ero 00pa3oBaHus CoJepiKaHKe MpeaMera
«Xumusa» (10-11 xmaccel, 0a30BBIH YPOBEHb M3YUEHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTypHYIO
MOJTOTOBKY OOYYarOIIUXCs, HEOOXOAMMYIO MM MJIsi BBIPAOOTKH MHPOBO33PEHUECKUX OPHUEHTHPOB, YCIEUTHOTO
BKIIIOUEHUA B JKH3Hb COIOMYyMa, MPOAOJIKCHUA O6paSOBaHI/I$I B PasIMYHbIX O6J'IaCT$IX, HC CBs3aHHBIX
HETOCPEICTBEHHO C XMMHUEH.

CocTaBIsIONIMMH TTpeaMeTa «XUMHUS) SBISIIOTCS 0a30BbIe Kypchl — «Opranudeckas Xumus» U «O0mast u
HEeOopraHudyecKkas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHsS KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOH HAyKH:
crcTeMa 3HaHUI 10 HEOPraHWYeCcKOi XMMHUM (C BKIIIOUCHHEM 3HAHMH M3 00LIed XMMHH) U OpPraHUYeCKOH XUMUH.
®dopMupoBaHHe NAHHOW CHUCTEMbI 3HAaHWH TPH HM3YyYCHUH IpeaMeTa oOecrieunBaeT BO3MOXKHOCTh PAacCMOTPEHHS



BCETr0 MHOT000pa3us BEUIECTB HA OCHOBE OOIINX MOHATHIA, 3aKOHOB U TCOPUH XUMHH.

CrpykTypa comepkanusi kypcoB — «Opranudeckas xuMus» U «OOmas ¥ HEOpraHWYecKas XUMHS»
chopMHpOBaHA B MpOTrpaMMe MO XMMHHA Ha OCHOBE CHCTEMHOTO IOJXOAa K M3YYCHHIO Y4eOHOTO Marepuana u
00ycIIOBJIeHa MCTOPHIECKA OOOCHOBAHHBIM pa3BUTHEM 3HAHUH Ha OMpEHCNEHHBIX TEOPETHYSCKHX YPOBHAX. B
Kypce OpraHWYecKOH XHUMHH BEIIECTBA pPACCMATPUBAIOTCS Ha YpPOBHE KIACCHYECKOW TEOPUH CTPOCHHA
OpPTaHMYECKUX COCIWHEHHH, a TakKe Ha YPOBHE CTEPEOXMMHUYECKUX W AIIEKTPOHHBIX MPEACTABICHUN O CTPOCHHU
BemecTB. CBeZieHUst 00 M3ydaeMbIX B Kypce BELIECTBax JAIOTCS B Pa3BUTHU — OT YIJIEBOJOPOAOB 1O CIOXKHBIX
OMOJIOrMYecKN aKTUBHBIX COeIUHEHHMH. B Kypce opraHndeckoll XMMHH I0JIy4aloT pa3BUTHE chOpMHUpOBaHHBIC Ha
YPOBHE OCHOBHOrO 00mIero oOpa3oBaHMs IE€pBOHAYaIbHBIE NPEICTABICHHS O XHMHYECKOH  CBs3W,
KJIacCU(MKAIIMOHHBIX TPH3HAKaX BEUIECTB, 3aBHCUMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHS, O XUMHYECKOH
peaKIuH.

B mpenmere «Xumus» 06a30BOro ypoBHS paccMaTpHBAeTCsl U3y4YEHHBIH Ha ypOBHE OCHOBHOTO OOIIEro
00pa30BaHMs TEOPETUICCKUNA MaTepral u (PaKTOJIOTHUECKIE CBEACHNUS O BEIIECTBAX M XMMHUIECKOH peakiun. Tak, B
YaCTHOCTH, B Kypce «O0Imas u HeopraHudecKass XUMUD) 00ydJaroImuMcsl IPEeJOCTaBISIeTCs BOSMOXKHOCTh OCO3HATh
3HAYCHHUE IIEPHOJANIECKOTO 3aKOHa C OOIMIETeOPEeTHYECKUX M METONOJIOTHYECKUX TO3WINH, TIyOke IOHATH
UCTOpHUYECKOEe M3MEHEeHHe QYHKINI 3TOTO 3aKOHa — OT 0000MmIaroIei 10 00BICHAIONEH U MPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHUN O Ba)XXKHEWMIIUX BELLECTBAX, UX COCTABE, CTPOSCHUH, CBOMCTBAX U MPUMEHEHUH, a
TaKXKe O XUMHYCCKUX PEAKIHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHWs JOmoNHsAeTcsS B Kypcax 10 m 11
KJIACCOB 3JIEMEHTAMHU COJEPKaHHs, MMEIOUIMMH KyJIbTYPOIOTHYECKUH M NPHUKIATHONH XapakTep. OTH 3HAHUA
CIOCOOCTBYIOT TIOHMMAHHUIO B3aUMOCBS3HM XUMUH C APYTUMH HayKaMH, pacKpbIBalOT €€ pojib B NMO3HABATENBHOMN U
MPaKTHYECKOW JESITENFHOCTH YelIOBeKa, CIOCOOCTBYIOT BOCITUTAHHIO YBKEHHUS K IPOLIECCY TBOPUECTBA B 00J1aCTH
TEOPUH M MPAKTUYECKUX MPUIOKEHUH XHMMH, MOMOTAIOT BBIMIYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO U
JIMYHOCTHO 3HAYHUMBIX np06neMax, CBA3AaHHBIX C XI/IMI/ICﬁ, KPUTUYECKH OCMBICIIMBATDH I/IH(bOpMaHI/IIO " IPUMEHATH eé
JUIA TIOTIONTHCHHS 3HAHWH, pEIICHUS WHTCIUICKTYAIbHBIX M JKCICPHUMCHTATBHBIX HCCIICAOBATEIbCKUX 3a/ad.
Conepxanne ydeOHOTo mpenMmera «XUMES» JaHHOTO YPOBHS H3yYCHHS OPHUCHTHPOBAHO Ha (OPMHUpPOBAHHE Y
00yJaromuxcs MHPOBO33PCHUSCKON OCHOBBI ISl TMOHUMAaHUS (QHIOCO(PCKHX HACH, TAaKUX KaK: MaTepHallbHOE
€IMHCTBO HEOPTaHWYCCKOTO M OPraHWYEeCKOTO MHpa, OOYCIIOBICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, ITO3HABAEMOCTh MIPUPOTHBIX SABICHUN MyTEM SKCIIEPUMEHTA U PEIICHHS MMPOTUBOPESUUI MEXITY HOBBIMU
(hakTaMH U TEOPETHUUECKUMH IPEAIOCBUIKAMH, OCO3HAHHE POJIM XUMHH B PEIICHHH SKOJOTHYECKHX IMPOOieM, a
TaKOKe Mpo0JIeM cOepEeKEHNUS SHEPTETHIECKUX PECYPCOB, ChIPhS, CO3J[aHUsI HOBBIX TEXHOJIOTUH U MaTepHajoB.

B mmane peuicHuA 3a1a4 BOCIIMTAHUA, Pa3BUTHUA U COLIMATIM3AIIUN 06yqa1011u/1xc;1 IMPUHATHIC HpOI’paMMOﬁ
MO0 XUMHH TOAXOJbI K OMPEICIICHUIO COJCPKAHUSA U MOCTPOCHHS MPeaMeTa MPeayCMaTPUBAOT (hopMUpOBaHUE Y
00yJaroIUXCsS YHHBEPCATbHBIX YUYEOHBIX JCHCTBUH, HMMEIONMX 0a30BOC 3HAYCHHE YIS PA3IMYHBIX BHUIOB
JIeSITETIbHOCTH: PelIeHHs MpobIieM, TIOUCKa, aHaIu3a U 00paboTku HHGOpMAIH, HEOOXOAUMBIX TSI IPHOOPETeHUS
OIlbITa HpaKTH‘IeCKOﬁ n HCCHG}IOBaTeHLCKOﬁ JACATCIbHOCTH, SaHHMaIOHleﬁ Ba’XHOC MECTO B ITIO3HAHUU XMMHUHU.

B mpaxTuke mpemnomaBaHUS XMMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs TaK W Ha YPOBHE
cpenHero obmiero oOpa3oBaHUs, IIPH OMPEACICHUN COACPIKATSIIFHON XapaKTePUCTUKU IeNiel M3y4eHns mpeaMera
HaIpaBJICHUEM TIEPBOCTEIICHHOW 3HAYMMOCTH TPATUIIMOHHO NPU3HAETCS (POpPMUPOBAHHE OCHOB XHMUYECKOH HAyKH
Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOH IEATCNPHOCTH 4YelIOBeKa M KaK OJHOTO U3
KOMIIOHCHTOB MHPOBOH KYJIbTYyphl. C METOIMYECKON TOYKH 3PEHUS TAKOH MOAXO. K OTIPEICICHHUIO TeNeii H3ydeHus
MpeIMETA SIBIISICTCSI BIIOJTHE ONPABIAHHBIM.

I'maBHBIMH IENAMHU W3yYEHUS MpeaMeTa « XMMHUA» Ha YPOBHE CpelHEro o0Iiero oopa3soBaHus Ha 6a30BOM
YPOBHE SIBJISIFOTCSI:

(hopMHUpOBaHHE CHCTEMBl XMMHUUYCCKUX 3HAHUM KaK Ba)KHEHICH COCTaBJSIIONICH €CTEeCTBEHHO-HAYYHOMN
KapTUHbBI MHpa, B OCHOBE KOTOpOfI JICKAT KIIIOYCBBIC ITOHATHA, (byH,l:[aMeHTaHBHI)Ie 3aKOHbBI U TCOPUU XHUMMHHU,
OCBOCHHC #A3bIKa HAYKHW, YCBOCHHMC W TIOHMMAaHHC CYIIHOCTU JOCTYITHBIX O606H16Hﬂﬁ MHUPOBO33PEHYCCKOTO
XapakTepa, 03HAaKOMJICHHE C UCTOPHUEH UX pPa3BUTHSI U CTAHOBIICHHS,

(opMHpOBaHHE W Pa3BUTHE NPEJICTABICHUH O HAYYHBIX METOJax ITO3HAHUS BEHIECTB M XMMHUYECKHX
peakiuii, HeoOXOUMBIX JUIS MPUOOPETEHHUsT yMEHUI OPUEHTHUPOBATHCS B MHUPE BEIECTB M XUMUYECKUX SIBICHUH,
MMEIOIINX MECTO B IIPUPO/IE, B IPAKTHYECKON M IIOBCETHEBHOMN JKU3HH;

pa3sBUTHE YMEHHH M CHOCOOOB JIESATENBHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U OOBSICHEHHEM XMMHYECKOTO
9KCIIEPUMEHTa, COOJII0ICHHEM ITPaBHII 0€30I1aCHOTO OOpAaIeHNs C BELECTBAMHU.

CopeprkaTesbHasi XapaKTePUCTHKA 1IeJIel 1 3aJ1a4 U3yueHus IpeIMeTa B porpaMme Mo XMMHH YTOUHEeHa U
CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMHU MPHOPUTETAMHU B CHCTEME CpeliHero oouiero oopazopanus. CeroqHs B
npernogaBaHNU XWUMHUHU B OOJIBIIENH CTEIEHH OT]laéTCﬂ IpEATNIOYTCHUEC HpaKTquCKOﬁ KOMIIOHCHTE COACpXKaHUA
00y4eHHsl, OpPUCHTUPOBAHHOM Ha MOJArOTOBKY BBIIYCKHHKA OIOIIE00pa30BaTENbHON OpraHM3aluy, BIAJICIOEro He
HaO0OpOM 3HaHWid, a (QYHKIIMOHAILHOW TPAaMOTHOCTBIO, TO €CTh CIHOCO0AMH M YMEHHSMH aKTHBHOTO IOJTYYCHHS
3HAHUH U MPUMCHCHUA UX B peaJ'II)HOI\/'I KU3HU JJI1 PEHICHUSA TPAKTUYCCKUX 3a/1a4.

B 3710l cBS3M mpu M3y4YeHUH TpenMera «XUMHS» JOMHHHUPYIOIIee 3HaUeHHe PHOOPETaloT Takue Leian 1
3aJa9u, KaK:

ajanranus oOy4alomMXcs K  YCJIOBHSAM JMHAMHUYHO  pa3BUBAIOLIErocs Mupa, (HopMHpoBaHHE
MHTEJUIEKTYaIbHO Pa3BUTOW JIMYHOCTH, TOTOBOH K CaMO0Opa30BaHUIO, COTPYIAHUYECTBY, CAMOCTOSITEIBHOMY
NPUHATHIO TPaMOTHBIX PELIEHHWH B KOHKPETHBIX JXM3HEHHBIX CHTYaIMsX, CBA3AaHHBIX C BEIIECTBAMH M HUX



MPUMEHEHUEM;

dbopMmupoBanre y O0OyYAIOIMUXCS KIIOYEBBIX HABBIKOB (KJIIIOYEBBIX KOMIICTCHIIMI), HWMEIOIINX
YHHBEpCaIbHOE 3HAYEHHE IS PA3IMYHBIX BUIOB ACATECIBHOCTH: PEIICHUS MPOOIIeM, IOUCKA, aHann3a U 00paboTKH
nH(pOpManuy, HEOOXOOMMBIX IJIsI NMPHUOOPETEHHS OIBITA ACATEIBHOCTH, KOTOpas 3aHMMAET Ba)KHOE MECTO B
MO3HAaHWU XMMHUH, a TAaKXKe AJII OIEHKH C MO3UINH SKOJOTMIECKOH 0€301MacHOCTH XapaKTepa BIMSHHSA BEIIECTB U
XMMHYECKHX MTPOIECCOB HA OPTaHU3M UEJI0BEKa U IPUPOAHYIO CPENy;

pa3BHUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIEKTYaJIbHBIX U TBOPYECKUX CHOCOOHOCTEH 00ydarommxcs:
CIIOCOOHOCTH CaMOCTOSITEJIbHO TPHOOpEeTaTh HOBBIE 3HAHUS [0 XUMHH B COOTBETCTBHU C JKU3HCHHBIMH
MOTPEOHOCTSIMH, HCIIOJIb30BaTh COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJOTHU JIs MOMCKA M aHalu3a Y4eOHOW M
Hay4YHO-TIOITYJISIPHON MH(POPMAIMU XUMUYECKOTO COJICPIKaHMS;

(dbopMupOBaHHME W pa3BUTHE Yy OOYYalOIIMXCS ACCOLMATHBHOIO M JIOTUYECKOTO  MBIIUICHHMS,
HaONIOATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPBIE OCOOEGHHO HEOOXOAWMBI, B YaCTHOCTH, IIPH
IUTAHWPOBAHUH U TIPOBEICHUN XMMUYECKOTO SKCIIEPHMEHTa;

BOCIIUTAHNE y OOYyYaromuxcsl yOexKIEHHOCTH B TYMaHHCTHUYECKOI HANpaBICHHOCTH XHMHH, €€ BaXKHOU
ponMu B pEHICHHH TJOOATBHBIX MPOOJIEM PalMOHAIBHOTO INPHPOAONOIB30BAHMS, ITOIOJHEHNS 3HEPreTHUYCCKUX
pECYpCOB M COXpaHEHUs IPHPOJHOTO PAaBHOBECHS, OCO3HAHHUA HEOOXOJUMOCTH OEPEXKHOTO OTHOIICHUS K IPUPOJE
U CBOEMY 3I0pPOBBIO, a TaKkKe HPUOOPETEHHS OINBITA MHCIIOJIB30BAHUS IIONYUCHHBIX 3HAHUH U1 MPUHATHS
TPaMOTHBIX PELICHUH B CUTYalUsX, CBA3aHHBIX C XUMHUIECCKUMH SBICHUAMH.

Henu u 3agaun n3ydeHus npeamera «XUMUs» TONYyYHIH MOJPOOHYI0 METOAMYECKYI0 MHTEPIPETaluio B
pasgene «llmaHupyeMble pe3ynbTaThl OCBOCHHS HPOTPAMMBI [0 XHUMHM», TaKUM 00pa3oM obecledeHo YETKOoe
MPECTaBICHUE O TOM, KaKHe 3HaHUS U YMEHHS UMEIOT IIPSIMOE OTHOIIEHHE K Pealn3alliid KOHKPETHOH 1enn.

B yueOHOM mutane cpeqHero oouiero oOpasoBaHUs MpeAMET «XUMHUsD» 0a30BOTO YPOBHS BXOJAUT B COCTaB
npeaMeTHON obnacT «EcTecTBeHHO-HaY4HBIE IPEIMETHD).

OG1Iee YnCII0 YacoB, peKOMEHIOBAHHBIX I U3yueHus: XuMuK — 68 uacos: B 10 kinacce — 34 yaca (1 gac B
Hezaemo), B 11 kimacce — 34 gaca (1 yac B HEZIEINIO).

COJEPXKXAHUE YYEBHOI'O IPEAMETA
10 KJIIACC
OPTAHMYECKAS XM

TeopeTnieckue OCHOBBI OPraHMIECKOW XUMHHU

[IpeameT oprann4eckoll XMMUH: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B MOJYICHUH HOBBIX BELIECTB U
MaTepuanoB. Teopus CTpOEHHUs OpraHuYecKux coeauHeHuit A. M. byTiepoBa, €€ OCHOBHBIE TOJOXKEHHUS.
CrpykTypHble (OPMYJIBI OpPraHMYECKHX BeIecTB. ['oMonorus, u3omepus. XUMHUYECKas CBsS3b B OPraHUYECKHX
COEJIMHEHUX — OJIMHAPHBIC U KPaTHBIE CBA3M.

[IpencraBnenue o kiaccu(UKAMK OPraHMYECKHUX BelllecTB. HOMEHKJIaTypa OpraHHM4YecKHX COEJIMHEHUM
(cucremaTnyeckasl) U TPUBHAIbHBIC HA3BAHUS BaXKHEHIINX MPECTaBUTENEH KIIACCOB OPTaHMUYECKUX BEIIECTB.

OKCIIepUMEHTAJIbHbIE METOAbl H3y4YeHHMsS BELIECTB M HX MPEBpaIleHHH: O3HAaKOMIIEHHE C oOpa3zlnamMu
OPTaHWYECKMX BEIIECTB M MaTepHajaMd HAa HMX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OPraHHYECKHX BEIIECTB,
HaOJI0ZIEHNE U ONMCAHNE JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAIIEHUIO OPraHMYECKUX BEIIECTB MPU HarpeBaHUU
(nmaBieHue, 0OyTIIMBAaHKE U TOPEHIE).

YrieBoaopoisl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHH psifl. MeTaH M 3TaH — NPOCTEHINE NPECTABUTENN AJIKAHOB!
(u3nveckre W XMMHUYECKHEe CBOMCTBA (peakIMy 3aMEIICHHs M TOPeHHA), HaXOXKICHHE B MPHUPOJE, MOTydeHHE U
MpUMEHEHHE.

AJIKEeHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUH psii. OTWICH M NPONMICH — MPOCTEHINNE MPeICTaBUTENN
IKEHOB: (U3MUYECKHEe W XHMMHYECKHe CBOMCTBa (peakuuMd TUAPUPOBAHMS, TaJOTEHUPOBAHUS, THIpPATALUH,
OKHCJICHHS U TOJINMEPHU3AINHN), TOJTy4YeHHE U IPUMEHEHHE.

Anxanuensl: 6ytaguen-1,3 u metunOyraaueH-1,3: cTpoeHne, BaKHEHIITHE XUMUYECKHE CBOUCTBA (peaKius
nonmmepuszanun). [lodydyeHre CHHTETHYECKOTO KaydyKa M PEe3UHBI.

AJKHMHBI: COCTaB U 0COOCHHOCTH CTPOCHHMSI, TOMOJIOTUYECKHUH PsAll. ALETHIICH — IPOCTEHIINI PEeICTaBUTEb
IKHHOB: COCTaB, CTpPOEHHE, (U3MYECKHE M XMMHUYECKHE CBOMCTBAa (pEaklMM T'MIAPUPOBAHMS, TAJOTCHUPOBAHUS,
THJpaTalH, TOPEHUs), TOJy4YeHHe U PUMEHEHHE.

Apensl. benzon: cocras, crpoeHne, GU3MUYECKHE M XMMHUYECKHE CBOMCTBA (peakUWW TaJloT€HUPOBAaHHS U
HUTPOBAHUs), IOJy4YeHHE M INpPUMEHEeHWe. TOoJyol: cocTaB, CTpOeHHE, (HU3MYECKHE W XMMHUYECKHE CBOWCTBA
(peakiuu raJIOTeHUPOBAHUS M HUTPOBAHMSA), IOJTydYeHHIE U IpUMEHEeHNe. TOKCHYHOCTh apeHoB. | eHeTHueckas CBsI3b
MEXy yTIIeBOIOPOIaMH, IPHHAISKAITUMHE K Pa3IMIHBIM KJlaccaMm.

IIpupoaHple MCTOYHMKH yriaeBoAopomoB. IlpupomHeni ra3 m momyTHble HedTsHble Ta3pl. Hedts n eé
npoucxoxaeHue. CrocoOsl mepepaboTky HEPTH: MepeTOHKA, KPEKUHT (TePMHYECKUH, KaTATUTHYECKH), THPOJIN3.
IIponykTe! mepepaboTkn HEPTH, UX IPUMEHEHHUE B IPOMBIIICHHOCTH U B OBITY. KaMeHHBIH yroie U MPOAYKTHI €ro
nepepabdoTKH.

OKcnepuMEeHTaNbHbIE METOABl HM3YYEHHs BEIIECTB M HX IpEBpalIeHHH: O3HAKOMIIEHHE C o0pa3unamu
IlacTMace, KaydyykoB M pe3uHbl, Koyurekiuu «Hedte» m «Yrome», MopennpoBaHue MOJEKYJN YIIIEBOIOPOIOB H
rajoreHONpON3BOIHBIX, TPOBE/ICHNE IPAKTUYECKON pabOoThI: ITOJTydeHHE ATUIIEHA U U3YYCHHE €r0 CBOWCTB.

Pacuérnble 3anaun.




Boruncnenus mo ypaBHEHNIO XUMHUYECKOH peakuy (Macchl, 00bEMa, KOJIMIECTBA HCXOMIHOTO BEIIECTBA HITH
MPOIYKTa PEaKIUH MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO M3 MCXOIHBIX BEIECTB MM MPOIYKTOB
peaxnun).

Kucnopoaconep:xammue opraHIIecKne COSANHEHNS

[IpenenbHble OOHOATOMHBIE COUPTHL. METaHOM M 3TaHOJN: CTPOEHHE, PU3NIECKUE M XMMHUYECKHE CBOICTBA
(peakuuy ¢ aKTHBHBIMH METAUIAMH, TaJIOT€HOBOJOPOIAMH, TOpEHHE), IIPUMEHEHNE. BomopoaHble CBA3M MEXIy
MOJIeKyJIaMH CIIUPTOB. [leiicTBHe MeTaHOIa U 3TaHOJIa Ha OpraHu3M YeJOoBeKa.

MHOT0aTOMHBIE CHHUPTHL. JTWICHIJIMKOIb W TIMLEPUH: CTPOEHHE, (PU3NYECKUEe W XUMHYECKHE CBOICTBa
(B3auMofeHiCcTBHE CO IIETOYHBIMHM METaljlaMM, KadeCTBEHHasl peakiusi Ha MHOTOaTOMHbIe cnupThl). JlelicTBue Ha
oprasusM uenoBeka. [IpuMeHeHue TaunepuHa 1 THICHITUKOJIS.

®deHnoxn: cTpoeHne MOJEKyJbl, GU3NUECKHe W XMMHUYecKhe cBoiicTBa. TokcnuHOCTh (eHona. [IpumeneHue
(heHoma.

Anpaerunpl M KeToHbl. DOpManbAerui, aneTanbIerH]: CTPOCHHE, (PU3MUECKHE W XUMHUYECKHE CBOICTBa
(peaxkuny OKHCIIEHHS M BOCCTAHOBIICHNS, KAUECTBEHHBIE PEAKIINN), TIOJyYCHUE U IPUMEHEHHE.

OnmHOOCHOBHBIE TIpENENbHBIE KapOOHOBBIE KHCIOTHL. MypaBbHMHAas M YKCyCHas KHCIOTBI: CTPOCHHE,
(m3nUecKkre U XUMHYECKHE CBOWMCTBA (CBOWCTBA, OOIINE IS KiIacca KUCIIOT, peakus 3Tepu(UKaIiui), MoTydeHIe
u npuMeHeHne. CTeapuHOBas M OJIEMHOBAS KUCIIOTHI KaK MPEACTABUTEIH BBICIINX KapOOHOBBIX KHCIOT. Mblia Kak
COJIM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE AeiiCTBHE.

CroxxHble 3(UPBI KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['HIponu3 ciaoxHbIX 3¢upoB. XKupsl. ['uaponus
>kupoB. IIpuMeHeHune xupoB. buonorudeckas poiib KHUPOB.

YriaeBonsl: cocTaB, KiaccU(HKalMs yriieBOAOB (MOHO-, M- M TOJNUCaxapubl). [I0ko3a — MpOoCTEHIImiA
MOHOCaxXapHuJi: OCOOCHHOCTH CTPOCHHSI MOJEKYJbl, (U3MUECKHe W XMMHUYECKHE CBOMCTBa (B3aMMOIEHCTBHE C
rugpokcunom Mmeau(ll), oxucieHHe aMMHUauHBIM pacTBOpoM oOkcuma cepebpa(l), BoccTaHOBIICHHE, OpOKCHHE
TIIIOKO3BI), HAXOXKICHHE B HpPUPOJE, NMpUMEHeHue, Owonormdeckas poib. DorocuHTe3. DpykTo3za Kak H30MEp
TJIIOKO3BI.

Kpaxman n memmono3a Kak NmpupojaHble moiauMepbl. CTpoeHHe Kpaxmana M eJUTrono3bl. dusndeckue n
XMMHUYECKHE CBOICTBA KpaxMaia (THIPOJIH3, KAUeCTBEHHAs! PEaKkus ¢ HOAOM).

OKCHepuMEeHTaNbHBIE METOABl HM3YYEHHs BEIIECTB M HX IPEBpAICHHH: MpOBEICHUE, HAOMIONCHUE H
ONMCAaHNE JIEMOHCTPAIIOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIC PEAKIMH OJHOATOMHBIX CIIMPTOB
(oxucnenue staHona okcuaoM Meau(ll)), MHOroaTOMHBIX CIHMPTOB (B3aMMOJICHCTBHE TIIHIEPUHA C THAPOKCUIOM
menu(Il)), ampnerunoB (OKMCIEHHME aMMHMA4HBIM pacTBopoM okcuaa cepebpa(l) u rumpoxcumom menu(Il),
B3aUMO/ICHICTBUE KpaxMalla ¢ HOA0M), IPOBEJCHUE TPAKTHYECKOH pabOThl: CBOWCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérhble 3agaun.

Brruncinenus no ypaBHEHHIO XUMHUECKOH peakiuu (Macchl, 00b&Ma, KOJMUECTBA HCXOIHOTO BEIIECTBA HITH
MpoAYyKTa pC€akKluu IO M3BECTHBIM MaAcCCe, 06’I)éMy, KOJIMYCCTBY OJHOI'0 U3 MCXOJHBIX BEHICCTB WM MPOAYKTOB
peaxmun).

AzoTcozeprkale OpraHuIeckue COeANHEHNSI.

AMMHOKHCIIOTEI KakK aM(OTEepHbIE OpraHW4ecKhe coeAuHeHns. Pu3uyeckne M XHMHUYECKHE CBOICTBa
AMHMHOKHMCIIOT (Ha IIpuMepe TIHIuHA). bruonornueckoe 3HaueHre aMUHOKUCIOT. [lenTubl.

Benku kak mpUpoaHbIE BBICOKOMOJICKYIISIPHBIE coelMHeHNs. [lepBudHas, BTOpUYHAS M TPETUYHAS CTPYKTypa
6enKoB. XMMHUYECKHE CBOHCTBA OEIIKOB: THAPOJIN3, IEHATYPALHS, KaUeCTBEHHBIEC PEaKIINU Ha OEITKH.

SKCHepI/IMeHTaHBHLIe METOABI HU3YUYCHHA BCHICCTB HU HX HpeBpameHHﬁ: Ha6J’IIOL[eHI/Ie N OIIMCAaHHC
JACMOHCTPAIIMOHHBIX OIIBITOB: ACHATYpAIlUA 0eIKOB IIpyu Harp€BaHuu, IBETHBIC pCaKIIUN OEJIKOB.

BricokoMOIIEKYIISIPHBIE COCIUHEHUS

OCHOBHBIE TIOHSTHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEMHEHUN: MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO,
CTCTICHb MOJIMMEpHU3AIlUN, CPCIAHAA MOJICKYJIsIpHAsA Macca. OCHOBHEIE METOABI CHUHTE3a BBICOKOMOJICKYJIAPHBIX
COEIMHEHUH — NOMMEPH3alisl 1 ITOJTUKOH/ICHCALIHS.

OKcnepuMEeHTaNbHbIE METOABl HM3YYEHHs BEIIECTB M HX MpEBpalIeHHH: O3HAKOMIIEHHE C o0pa3unamu
NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAyIyKOB.

MexnpenMeTHbIE CBA3H.

Peanmzannst MeXnpenIMeTHBIX CBA3€H IPU HM3y4eHWHM OpraHndeckoi xumuu B 10 Kiacce OCYIIECTBISIETCS
Yyepe3 MCHOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX NMOHATHH, TaK U MOHSATHH, SIBISIFOIMXCS CUCTEMHBIMU JJIS
OTJENBHBIX MTPEIMETOB €CTECTBEHHO-HAYIHOTO IIHKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHATHS: SIBJICHWE, HAYYHBIA (akKT, THIOTE3a, 3aKOH, TEOpHWs, aHAIU3,
CHHTE3, KTacCU(pHKAIHA, IEPUOIMIHOCTH, HAOIIOIeHUE, U3MEPEHHUE, IKCIIEPIMEHT, MOJICITUPOBAaHHE.

Om3mKa: MaTepHs, SHEPTH, Macca, aToOM, HIIEKTPOH, MOJIEKYJIa, YHEPTeTHUECKUI yPOBEHb, BEIIECTBO, TEJIO,
O6'BéM, arpe€raTHo€ COCTOAHUEC BEIICCTBA, (bHSI/I‘{eCKI/Ie BCJIMYMHBI U €AUHUIIBI UX U3MECPCHUS.

Bronormst: kmerka, opraHm3M, Omocdepa, OOMEH BEIIECTB B OpraHM3Me, (OTOCHHTE3, OHOJIOTHYECKH
aKTHBHBIC BelecTBa (OeNKH, yrIIeBOIbL, XKUPbI, (PEPMEHTHI).

I'eorpadust: MUHEpaIIBI, TOPHBIE TIOPOJIBI, IT0JIE3HBIE HCKOIIAEMBbIE, TOIIIMBO, PECYPCHI.

TexHoOTHs: MHIIEBbIE MTPOIYKTHI, OCHOBBI PAIIOHAIBHOI'O UTaHMUs, MOIOIIME CPE/ICTBA, JIEKAPCTBEHHbBIE U
KOCMETHYECKHE NPEeTapaThl, MaTepHaIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC



OBIIIAS 1 HEOPTAHMYECKAA XUMU

Teoperndeckne 0OCHOBBI XMMUHU

Xumudaeckuil simeMeHT. AToM. SIpo atoma, M30TOMBL DIEKTPOHHAS 000JI0YKa. DHEPreTHUECKHEe YPOBHH,
MOypOBHH. ATOMHEIE OpOHTaIH, S-, P-, 0- ameMeHTsI. OCOGEHHOCTH pacrpeeSICHHs SIEKTPOHOB TI0 OpOHUTAISIM B
aTOMaXx 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOAOB. DINEKTPOHHASI KOH(UTypanus aTOMOB.

Ilepuonnueckuii 3axoH u Ilepmommueckas cucremMa xummdecknx sieMeHToB J[. V. MenneneeBa. Casi3b
MepuoauIecKoro 3akoHa U Ilepuoauueckoil cucTeMsl XUMUYeCKUX dneMeHToB J[. 1. MeHzeneeBa ¢ coBpeMeHHOU
TEOpHei CTpOEHHs aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHMsl CBOMCTB XMMHYECKHUX JJIEMEHTOB M 00pa3yeMbIX MMH
MPOCTHIX U CIO0XKHBIX BEIECTB [0 IPyNIaM U nepuojaM. 3HaueHUe NepUOANIECKOr0 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BeliecTBa. XUMU4ecKas cBA3b. BUbl XuMHUYeCcKOl CBA3U (KOBAaJICHTHAs HENOJSIpHAs U MOJIApHas,
WOHHas, MeTaJulndeckas). MexaHu3Mbl 00pa30BaHMsl KOBAJCHTHOM XUMHWYECKOW CBSI3U (OOMEHHBIH M JIOHOPHO-
akuenTopHelit). Bomoponnast cBsa3p. BaneHTHOCTh. DOnekTpooTpunarenbHocTs. CTeneHb OKHUcIeHHS. IOHBI:
KaTHOHBI U AaHUOHBI.

BemecTBa MOJEKYIAPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA COCTaBa BEIECTBA. HIIBI
KPHUCTAJUTMYECKUX PEHIETOK. 3aBUCUMOCTH CBOMCTBA BEIIECTB OT THUIA KPUCTAIIINIECKON PEIIETKH.

Ilonatne o mucnepcHeIX cucTeMmax. VICTHHHBIE M KOJIOMAHBIE pacTBOpBL. MaccoBas 107 BelIeCTBa B
pacTBope.

Knaccudukanus HeopraHudecknx coenuHeHHH. HoMeHkIaTypa HEOpraHHYECKHX BEIIECTB. | eHeTndeckas
CBSI3b HEOPTraHWYECKHUX BEIIECTB, MPUHAJICKAIIUX K PA3IUYHBIM KJIaccaM.

Xumnueckas peakius. Kiaccupukanus XMMHUUECKHX peakiuii B HEOPraHUUECKOH U OpraHMYeCKOi XUMHU.
3aKOH COXpaHEHUs MACCHI BEIIECTB, 3aKOH COXPAHEHHS U IPEBPAICHNS SHEPTUHU NTPU XUMHUYIECKUX PEaKIHX.

CkopocTh peakuuu, €€ 3aBHCUMOCTh OT pa3iudHbIX (QakTopoB. OOpaTUMble peaknud. XHUMHYECKOEe
paBHOBecue. PaKTOpBI, BAUAIOLIME HA COCTOsIHUE Xumudeckoro pasHosecus. IIpunnun Jle Illarense.

Onextponutndeckas aucconuanysa. CunbHbIe U cnadble 31eKTposuThl. Cpefa BOAHBIX paCTBOPOB BELIECTB:
KHCNasd, HeWTpaabHas, MEN0YHasl.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

OKCHepUMEHTANbHBIE METOABl HM3YYEHHs BEIIECTB M MX MPEBPAIICHUH: JEMOHCTpAlus TaOJuI
«Ilepuonndeckas cucteMa XumMu4Yeckux snemeHToB . 1. MenneneeBa», M3ydeHUE MOJENEH KPHCTAITHYECKHX
pemérok, HaONIONCHWE W OIMCAHWE JEMOHCTPAIIMOHHBIX M Ja0OPaTOPHBIX OIBITOB (pa3lIoXKEHHE IEepPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTaJH3aTopa, ONpeNeleHUE CPeasbl pacTBOPOB BEIIECTB C MOMOINBIO YHHUBEPCAIBHOTO
MHJIMKAaTOpa, peakuyd HOHHOTO 0OMEHa), MPOBEeHNE NMPAKTUUECKOH paboThl «BinsHue pa3nuuHbIX (akTopoB Ha
CKOpPOCTh XUMHUYECKON PEeaKLIUm».

Pacuérhble 3agaun.

Pacuérel 10 ypaBHEHHSM XMMHUYECKHUX PEaKLMH, B TOM 4YHCIE TEPMOXUMHUYECKUE PACUETHI, PacCuEThl C
HCTIOJIb30BaHUEM MOHATHS «MaccoBast OIS BEIIECTBAY.

Heopranuueckas xumus

Hemeramnel. Ilonoxxenue HemertauioB B Ilepuoanueckodl cucreme XuMudeckux anemenrtoB [ U.
MenzeneeBa 1 0cOOCHHOCTH CTPOSHHSI aTOMOB. PHU3HYeCKne CBOHCTBA HEMETAIUIOB. AJUIOTPOIUS HEMETAIIOB (Ha
mpuMepe KUCIIoposia, cepkl, hocdopa u yrieposa).

XUMHUYECKHE CBOICTBA Ba)KHEHWIINX HEMETAIUIOB (TaJIOTEHOB, CEPHI, a30Ta, Gocdopa, yriepoaa U KpeMHHU)
Y UX COEIMHEHUH (OKCHIO0B, KHCIOPOICOAEPKAIIMX KHUCIIOT, BOJOPOIHBIX COSANHEHNUH).

IIpuMeHeHNEe BaKHEMIINX HEMETAIUIOB U UX COCIIMHEHUM.

Meramel. [lonoxenue Meramios B Ilepuoauueckoit cucreme xumuueckux aieMmeHTos J[. . Menneneesa.
OCOOCHHOCTH CTPOCHUS BJICKTPOHHBIX 000JI0UEK aTOMOB MeTa/utoB. OOIIue (GHU3MUYECKHEe CBOMCTBA METAJIOB.
CriaBbl METaJJIOB. DJIEKTPOXUMHUUECKUH sl HAIPSHKEHUIT METanIoB.

XuUMHUYeCKHEe CBOMCTBA BAXKHEHIIMX METaUIOB (HATPUM, KaJIUH, KaJbIIUH, MarHUHA, aTFOMUHUAN, IIUHK, XPOM,
JKEJIe30, MeJlb) U UX COSAMHEHUH.

OO1mmue crocoObl mory4eHus MeTauioB. [IpuMeHeHne MeTaioB B OBITY M TEXHHKE.

OKcIepUMEHTaIbHbIE METOJbl U3yUEHHs] BEUIECTB U MX MPEBpAIEHUN: N3ydeHHe KOJUIEeKIUH «MeTamsl 1
CIuIaBbl», 0Opa3lOB HEMETAJIOB, pEUIeHHE OKCIICPUMEHTAJbHBIX 3a7ad, HaOJIoJeHHe U  ONHCaHUe
JIEMOHCTPAMOHHBIX M J1aOOPaTOPHBIX ONBITOB (B3aUMO/ICHCTBHE I'MIPOKCHAA AIOMUHUS C PACTBOPAMH KHCIOT U
Hie04el, KaueCTBEHHbIE PEaKLIUU HA KATHOHBI METAIIIOB).

Pacuérhble 3agaun.

Pacuéter Macchl BemecTBa WM 00BEMA Ta30B IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce M O00BEMY
OJTHOTO W3 YYacCTBYIOIINX B PEAKIMH BEIIECTB, PAacYEThl Macchl (00BEMa, KOJNMYECTBA BEIIECTBA) MPOIYKTOB
PeaKIyu, eCIH OJTHO U3 BEIIECTB HMEET MPUMECH.

XUMHUS ¥ )KU3Hb

Pomp xmMum B oOecredeHHH HKOJOTHMYECKOW, DHEPreTHYeCKOW W NHIIEeBONH O€30MacHOCTH, pPa3BUTHH
MeaunuHel. [ToHATHE 0 HayYHBIX METOJaX MO3HAHUS BEIECTB U XUMUUYECKUX PEaKIHil.

[IpencraBnenns 06 0ONIMX HAYYHBIX IPUHIMIAX TPOMBIIUIEHHOTO TIOJyYeHNS BaKHEHIIINX BEILIECTB.

UYenoBek B MHUpe BEHIECTB M MaTEpUANIOB: BaKHEWIINE CTPOMTEIbHbIE MaTepHaibl, KOHCTPYKIHOHHbBIE
MaTepHuainbl, KpacKH, CTEKIO, KepaMHKa, MaTepuanbl Al SJIEKTPOHUKM, HAHOMATEpHalbl, OpraHWYeCKHE U
MHHEpAJIbHBIE yI00pEHHSI.



XuMHs U 37I0pOBbE YEIIOBEKA: MPAaBHiIA MCIIOJIB30BAHMS JICKAPCTBEHHBIX IPETIAapaToB, IpaBuiIa 0€30MacHOTO
UCTIONIb30BaHMS TIPENapaToB OBITOBOM XUMHH B OBCEIHEBHON JKU3HH.

MexnpenmMeTHbIe CBS3H.

Peanm3anus MeXNpeIMETHBIX CBs3€il NMpH HM3YYCHWH oOmed W HeopraHmdeckod xummm B 11 kimacce
OCYIIECTBIISIETCS YEPE3 MCIIOIB30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX NMOHATHH, TaK M MOHSITHH, SBIISIOIINXCS
CHUCTEMHBIMU JUI OTJAENBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OOmue ecTeCTBEHHO-HAyYHbIC MOHATHS: HaydHbIH (hakT, TMIIOTE3a, 3aKOH, TEOpHs, aHaIW3, CHHTE3,
Ki1accuuKanus, NepuoMIHOCTh, HAOII0JeHNE, IKCIIEPUMEHT, MOACINPOBAHUE, U3MEPEHUE, SIBIICHHUE.

®dusnka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, U30TOI, PAJTUOAKTUBHOCTD,
MOJIEKyJla, YHEPreTHYECKH ypOBEHb, BELIECTBO, TENO, 00BbEM, arperaTHoe COCTOSHUE BEIIeCTBa, (puznueckue
BEIMYHMHBI U €AUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

Buonorusi: kierka, opraHm3M, 3KocHcTeMa, Ouocdepa, Makpo- U MHUKDPOIJIEMEHTHI, BUTAMHHBI, OOMEH
BEIIECTB B OPraHU3Me.

I'eorpadus: MuUHEpaIBI, TOPHBIE TOPO/IBI, TOJIE3HBIE HCKOMAEMbIE, TOIIIINBO, PECYPCHI.

TexHONOrUA: XMMHYECKass NMPOMBIIUIEHHOCTb, METAJUIYpPIHs, NPOU3BOJCTBO CTPOUTENIBHBIX MATEPHAINOB,
CEITbCKOXO3SICTBEHHOE IPOM3BOJCTBO, IHUINEBAs IPOMBIIUICHHOCTh, (DapMaleBTHYECKas MPOMBIIUICHHOCTD,
MPOM3BOJACTBO KOCMETHYECKHMX IPEMNapaTroB, NPOHU3BOACTBO KOHCTPYKIHOHHBIX MAaTEpHAlIOB, 3JIEKTPOHHAs
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IIPEIMETA

®I'OC COO ycraHapnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHs OOYYaIOIIMMUCS MPOTPaMM CPEIHEro
o0ero o0pa3oBaHHs (JIMYHOCTHBIM, METANpeIMETHBIM U NpeaMeTHbIM). HaydHo-MeTonuueckoil OCHOBOM st
pa3paboTKH MIAHUPYEMBIX PE3YJIbTATOB OCBOSHHMS ITPOTPAMM CPEIHEro OOLIero 0O0pa3oBaHUs SBISETCS CUCTEMHO-
JIeHTeHLHOCTHLIﬁ noaAX0d.

B cooTBeTcTBHM C CHCTEMHO-AEATENBHOCTHBIM MOAXOJOM B CTPYKTYpE JHYHOCTHBIX Pe3yJabTaToB
OCBOCHHS IpeMeTa «XUMUs» Ha YPOBHE CPEJHET0 001Iero 00pa3oBaHMs BBIACIEHBI CIEAYIOINE COCTABIIIONINE:

OCO3HaHHE O0Yy4aroIMMHUCS POCCHHCKON TPaKIaHCKOM HMIAECHTHYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSITEILHOCTH M CaMOOTIPEIENICHUIO;

HaJIMYie MOTHBAIH K 00YUEHHIO;

LIEJICHATIPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUH JIMYHOCTH HAa OCHOBE KIIIOYEBBIX LIEHHOCTEH M
HUCTOPUYCCKUX TPATUINN 0a30BOM HAYKUA XUMUH;

TOTOBHOCTh W CIIOCOOHOCTH OOYYarOIIMXCsl PYKOBOACTBOBaTbCS B CBOEH AEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMU, IMPUCYHIUMU I.[eJ'IOCTHOfI CHCTEMC XUMHUUYCCKOTO 06pa3OBaHHH;

HaJIMYUC MPaBOCO3HAHUA 9KOJIOTHYECKOM KYJbTYPbI U CHOCO6HOCTI/I CTaBUTb HEJIN U CTPOUTH JKU3HCHHBIC
IIJIaHBI.

JIMYHOCTHBIE Ppe3yJbTAThl OCBOCHHSA MpenMeTa «XUMHS» JOCTHraloTcd B EIWHCTBE Y4YeOHOH u
BOCIIUTATEIbHON JEATENBHOCTH B COOTBETCTBUM C T'yMAaHHCTHYECKUMH, COLUOKYJIBTYPHBIMH, JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH W HJEalaMH POCCHHCKOTO TpakKIaHCKOrO OOIIEeCTBA, NPHHATHIMH B OOLIECTBE
HOPMamM ¥ TIPaBWIAMH IOBEACHHs, CIIOCOOCTBYIONIMMHU IIpOIlEcCaM CaMOIIO3HAHUS, CaMOpa3BUTHS H
HPaBCTBEHHOT'O CTAHOBJICHHS JINYHOCTH 00YJaIOIINXCSI.

JInyHOCTHBIE pe3ynbTaThl OCBOGHUS TpeaMera «XHMHS» OTPaXaloT Cc(HOPMHPOBAHHOCTH OIBITA
TIO3HABATEJILHOM M MPAKTHYECKOH NEITEIFHOCTH 00YYaIOIIMXCS 10 PeallM3aliy IPUHATHIX B 00IIECTBE IEHHOCTEH!,
B TOM YHCJIC B HaCTH:

1) rpaxJaHCKOTO BOCTTUTAHUS:

OCO3HaHMA OO0YYaIOUTUMHCSA CBOMX KOHCTUTYLIMOHHBIX IpaB M OO0sS3aHHOCTEH, YBaKEHUS K 3aKOHY U
MIPaBOTIOPSIKY;

MPEACTABIICHNUA O COIIMAJIBHBIX HOPMaXx M MpaBujIaxX MEKINIYHOCTHBIX OTHOIIIECHUI B KOJIJICKTUBCE,

TOTOBHOCTH K COBMECTHOH TBOPYECKOH MAEATEIHHOCTH IPH CO3JaHUHM YYEOHBIX IIPOEKTOB, PELICHHH
yueOHBIX U ITO3HABATENbHBIX 33124, BHIIIOJIHEHUH XUMHUUECKHX SKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaTh W NPUHUMAaTh MOTHBBI, HAMEPEHUs, JIOTUKY M apryMEHThl APYTHX NpH aHaIn3e
Pa3IMYHbIX BUJOB Y4€OHOH J€ATEIbHOCTH;

2) MaTpUOTHYECKOTO BOCIIUTAHHUS:

LIEHHOCTHOT'0 OTHOILEHUS K UICTOPHUUECKOMY U HAYYHOMY HACJIEIUI0 OTE€YECTBEHHON XUMUM;

YBaXECHHUA K IIPOLUECCY TBOPYECTBA B obnactu TCOPUHU U MPAKTUICCKOI0 NPUMCHCHNUA XUMHUHU, OCO3HAHUA
TOTO, YTO HOOCTIOKCHUA HAYKW €CThb PE3YJIbTAT IJIUTCIBHBIX Ha6J’lIO}leHI/H‘/'I, KPOIIOTJIMBBIX JKCIICPUMEHTAJIbHBIX
IIOMCKOB, ITIOCTOSIHHOT'O TPYyJla YYEHBIX U IPAKTUKOB;

HMHTEPECA U MO3HABATCIIbHBIX MOTHBOB B IMOJYYCHUHN U MOCICAYIOMIEM aHAJIN3E I/IH(i)OpMaHI/II/I 0 MEPEAOBBIX
JIOCTUKEHUSX COBPEMEHHOM OTEYECTBEHHOM XUMUY;

3) IyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHMS:

HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IOBEICHUS;

CHOCOOHOCTH OIICHMBATh CUTYallUH, CBS3aHHBIE C XUMHYECKUMHM SIBJICHUSMH, U NPUHUMATh OCO3HAHHBIE
pelleHNs, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTU OLIEHMBaTh CBOE IOBEJEHHE U IMOCTYNKH CBOMX TOBApUILEH ¢ MO3UMIUI HPABCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHME MOCIEACTBUI 3TUX MOCTYIKOB;



4) hopMUpOBaHKS KYJIBTYPHI 310POBbS:

MMOHWMAaHMS TICHHOCTEH 3M0pOoBOr0 M Oe3omacHoro oOpasza KH3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIIIEHHS K COOCTBEHHOMY (PH3NIECKOMY U IICUXHIECKOMY 3/I0POBBIO;

coOroIeHust TpaBuiI 0€30TIACHOTO 0OpAaIeHHS ¢ BEIIECTBAMH B OBITY, TIOBCETHEBHON )KU3HU U B TPYIOBOI
JeATEILHOCTH;

MTOHMMaHWS [EHHOCTH IIPAaBWJI HHANBHUIYAJIBHOTO W KOJUICKTHBHOTO OE301IacCHOTO MOBEACHUS B CUTYalUsX,
YIPO’KAIOLINX 3I0POBBIO M )KU3HH JIOJEH;

OCO3HAHHS TOCJTEJACTBUI M HENPHUATUS BPEAHBIX TNPUBBIYEK (YIOTPEOJICHHSI AJKOTOJIs, HAapKOTHUKOB,
KypeHus);

5) TpyAOBOrO BOCIIUTAHHS:

KOMMYHUKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEIOBATEIbCKOM JEeATENIbHOCTH, OOIIECTBEHHO
HOJIE3HOM, TBOPYECKOH U IPYTUX BUIAX JNEATEILHOCTH,

YCTQaHOBKM Ha aKTHBHOE Y4YacTHE B PCIICHWH NPAKTHIECKUX 3a7ad CONMAIBHOM HANpaBICHHOCTH (B
paMKax CBOETO KJacca, IIKOJIbI);

HHTEpeca K MPaKTHIECKOMY M3Y4EHHIO Mpodeccuii pa3nudHOro poja, B TOM YHCIIe Ha OCHOBE IPUMEHEHNUS
MPEAMETHBIX 3HAHMH 110 XUMHH;

YBaKCHHUS K TPYILy, JIIOAAM TPyZa U Pe3yabTaTaM TPYAOBOH JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBHIYAJIBHOH TPAacKTOpWUH 0Opa3oBaHMsA, Oymymiei npodeccnn u
peaim3anun COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C y'{éTOM JIMYHOCTHBIX HHTEPCCOB, CHOCO6HOCTCI>1 K XHMHH,
MHTEPECOB M OTpeOHOCTEH 00111eCTBa;

6) 9KOJIOrMYECKOr0 BOCIIUTAHUS:

9KOJIOTUYECKH 1eJIECO00Pa3HOT0 OTHOIICHHMS K MPUPOAE, KAK UCTOYHHKY CYLIECTBOBAHMS JKU3HH Ha 3eMie;

IIOHUMaHUA rn06aan0r0 XapaKkTepa 3KOJOTHYCCKUX np06neM, BJIMSIHUA 3KOHOMUYECKHUX MPOLCCCOB HaA
COCTOSIHHE NIPUPOJHON M COIIMATBHON Cpebl;

0CO3HAHH HEOOXOIMMOCTH HCIIOJIB30BAHMS AOCTIKCHHH XMMHUH AT PEIICHHUS BOIPOCOB PAIIMOHAIBEHOTO
MPUPOIOTIONB30BaHNS;

aKTHBHOTO HETPHUATHS ACHCTBUH, NPHHOCAMNX BpeN OKPYKAlOmEeH NPHPOTHOW cpene, YMEHHUs
MPOTHO3UPOBATh HEOJIATONPUATHBIEC SKOJIOTHYECKHE MTOCIEACTBHUS IPEIIPHHIMAEMBIX ACHCTBUI M TIPeIOTBPaAIlaTh
UX;

HaJInyusg pasBUTOrO0 SKOJOTHYCCKOTO MBINUJICHUS, IKOJIOTUYECKOH KYJbTYpPbI, OIIbITa ACATCIBHOCTH
JKOJOTHYECKOM HalpaBJICHHOCTH, YMCHHA PYKOBOJACTBOBATLCA HMHU B HOSHaBaTeJ'IbHOfI, KOMMyHPIKaTPIBHOﬁ u
COLIMAILHOMW TPAaKTUKE, CIIOCOOHOCTH ¥ YMEHHS aKTHBHO MPOTHBOCTOSITH HICOJIOTHH XeMo(poouy;

7) UEHHOCTH HAYYHOTO MMO3HAHHSL:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W
0O0IIIeCTBEHHOH ITPAKTHUKH;

MOHMMAaHHS CHEeUU(PHUKM XUMHM KaK HayKH, OCO3HaHHMA e€ poiau B (OPMUPOBAHMH DAIMOHAIBEHOTO
HayYHOTO MBIIICHUS, CO3/IaHWH LIEJIOCTHOTO IPEACTAaBICHUS 00 OKPYXAIOIIEM MUpPE KaK O €IMHCTBE MPHUPOIBI U
YeJIOBEeKa, B MO3HAHUH IPUPOJIHBIX 3aKOHOMEPHOCTEH U PEeLIeHNH IPOOJIeM COXpaHSHHs IPUPOAHOTO PaBHOBECHS;

yOeXXKIEHHOCTH B 0CO0O0M 3HAYMMOCTH XMMHUH Ui COBPEMEHHOW IUBWIM3AINU: B €€ T'yMaHHCTHYECKOH
HaNpaBJIeHHOCTH ¥ BAXXHOM pOJM B CO3JaHMHM HOBOHM 0a3bl MaTepHabHOW KyJbTYpBI, PEIICHHH TI00AIBHBIX
npoOJieM YCTOMYMBOTO pa3BUTHS YEJOBEUECTBA — CHIPHEBOM, JHEPreTHYECKOW, IMHUIIEBOH M 3KOJIOTHYECKOH
6e30MacHOCTH, B Pa3BUTHHM MEAUIMHBI, 00ECTICYeHUH YCJIOBUH YCIENIHOTO TPpyAa M 3KOJIOTHYECKH KOM(OPTHOH
JKM3HHU KaXK/I0TO 4JieHa 00IecTBa;

eCTeCTBeHHO-Hay‘-IHOﬁ TPaMOTHOCTU: TOHMMaHHA CYHIHOCTH METOJIOB IIO3HAHHWA, HCIIOJbB3yEMbBIX B
€CTCCTBCHHBIX HayKaXx, CIIOCOOHOCTH HCITIOJIE30BaTh NoJiyda€MbI€ 3HAHUA JIs1 aHaJin3da H OOBSICHEHHS SIBICHUH
OKPYXAIOIIET0 MUpa M MPOUCXOSAIINX B HEM M3MEHEHUN, YMEHUS JieNlaTh 00OCHOBAaHHBIE 3aKIIIOUEHUSI HA OCHOBE
Hay4YHBIX (haKTOB M MMEIOIIUXCS JaHHBIX C LEIbIO MOJIY4YEHHs JOCTOBEPHBIX BEIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCIIONb30BaTh XMMHUUYECKHE 3HAHWS JUIsl pEelIeHUs] MpoOjeM B peallbHbIX
JKMU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BaTEIILCKON IESITEIEHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpHIBHOMY O0pa3oBaHMI0O M CcaMOOOpa3OBaHUIO, K aKTUBHOMY
MOJYYSHHIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMH OTPEOHOCTSIMU;

HHTEepeca K 0COOEHHOCTSIM TPy/Aa B Pa3IHMIHBIX chepax MpohecCHOHATBHOMN 1eSITeTbHOCTH.

MeTanpeameTHbIe pe3yJibTaThl OCBOSHHUSI y4eOHOTo Ipenmera «XUMHs» Ha YPOBHE CpPEIHEro oOIiero
00pa3oBaHUs BKITIOYAIOT:

3HaYMMBIE 71 (POPMHUPOBAHMS MHPOBO33PEHHS OOYJAIOMIMXCS MEKIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIEC)
oOIIeHayIHbIe TTOHATHS, OTPAKAIOIIHNE IEIOCTHOCTh HAyYHOW KapTHHBI MHpa U CHEeHU(UKY METOIOB IO3HAHUS,
WCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPTHs, sSBIEHHUE, MPOIECC, CUCTeMa, HAyIHBIH
(axkT, NpUHOMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIeI0OBaHNe, HaOJoAeHe, HW3MEpEeHHe,
9KCIIEPUMEHT U APYTHE);

yHUBepcajbHbIe  y4eOHble  JeicTBUs  (TTO3HABaTelbHBIE, KOMMYHUKAaTHBHBIE,  DEryJSTHBHBIE),
obecrnieunBaronye GopMUpOBaHUE PYHKIIMOHAIFHON IPAaMOTHOCTH U COLIMAIBEHON KOMIIETEHIIUH 00YYaloInXCs;

CHOCOOHOCTh OOYYarOIIMXCsl HCIOJIb30BATh OCBOCHHBIE MEXIMCIMIUIMHAPHBIE, MHPOBO33PEHUYECKHE



3HAHUS U YHUBEPCAJIbHbIC yUeOHbIEC ICHCTBUS B TO3HABATEIHHOM U COITMATLHOMN IPaKTHKE.

MertamnpeaqMeTHbIE Pe3yNbTaThl OTPaXKAalOT OBIAJICHHE YHHBEPCATHHBIMH YYEOHBIMH IT03HABATEIHHBIMH,
KOMMYHHUKATHBHBIMA U PETYIISATUBHBIMH JEHCTBUSMI.

OBaneHne yHUBEPCATbHBIMA yIeOHBIMHU II03HABATEIILHBIMI JCHCTBUSMHE:

1) 6a30BbIC JOTHUCCKHUE NCHCTBUS:

CaMOCTOATENFHO (POPMYITHPOBATH M aKTyaIM3UPOBATh POOIEMY, BCECTOPOHHE €€ paccMaTpUBAaTh;

OMpeneNaTh Leau AESTeNbHOCTH, 3ajaBas MHapaMeTpsl M KPUTEPUU HX JOCTHXKEHHS, COOTHOCUTh
pe3yabTaThl AEATENBHOCTHU C OCTABICHHBIMU LIETSIMU;

UCIIONIb30BaTh TP OCBOCHUW 3HAHWI NPUEMBI JIOTMYECKOTO MBIIUICHHS — BBIICIATh XapaKTepHbIC
NPU3HAKK MOHATHH U yCTaHABJIMBATh UX B3aHMMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYOLIHNE MOHATHS Ul OOBSICHEHUS
OTZAEJBHBIX (DAKTOB U SIBJICHUH;

BBIOMpATh OCHOBAHUS U KPUTEPHH JUTS KiTacCH(UKAIMHU BEIIECTB U XUMUYECKUX PEaKLHi;

YCTaHABJIMBAThH IPUYNHHO-CIICACTBEHHBIEC CBS3H MEXIY U3ydaeMbIMH SBJICHUSIMHY;

CTPOHWTH JIOTHYECKHWE pacCyXIeHWs (WMHOYKTUBHBIC, JEAYKTHBHBIC, II0 AaHAJOTHWH), BBIABIATH
3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMaTPUBAEMBIX SBJICHUAX, (POPMYITHPOBAThH BHIBOIBI U 3AKITIOUCHIS,

MPUMEHATh B TIpoIlecce TO3HAHUS, HWCIONb3yeMble B XHMHH CHMBOJHMYECKHE (3HAKOBBIE) MOJCIH,
peoOpa3oBEIBATE MOJENBHBIC MPEICTABICHU — XMMHUYECKAN 3HAK (CHMBOJ) DJIEMEHTa, XUMHUYEcKas (opmyda,
ypaBHCHHE XMMHUYECKOH peakIiy — MPHU PEIICHUHN YIeOHBIX MO3HABATEIHHBIX U MPAKTHYCCKHUX 3a/1a4, IPUMEHATD
Ha3BaHHbIC MOJIENbHBIC MPEJACTABICHUSA JUI1 BBIABICHUS XapaKTepHBIX INPU3HAKOB H3yYaeMBIX BEIIECTB U
XMMHUYECKHUX PEaKIIMH.

2) 6a30BbIC HCCIEIOBATEIBCKUE ICHCTBUS:

BJIaJICTh OCHOBAMH METOOB HAYYHOTO MTO3HAHUS BEIECTB U XUMHUECKUX PeaKLui;

(dbopMynHpoBaTh LENM M 3aJaddl MCCIEAOBAHUS, MCIOJIb30BaTh IIOCTABICHHBIE W CaMOCTOSATENIHLHO
c(hopMyITHpOBaHHBIC BOMPOCHI B KAa4eCTBE MHCTPYMCHTA TO3HAHWS W OCHOBBHI IS (POPMHUPOBAHHS THIIOTE3BI IO
MPOBEPKE MPABIIIBHOCTH BHICKA3BIBAEMBIX CY)KICHHL;

BJIANICTh HABBHIKAMH CaMOCTOSTEIBHOTO IUIAHMPOBAHWS W MPOBEICHHUS YYCHHYCCKHAX SKCIICPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHUS HAOIIOAATH 32 XOIOM IIPOIecca, CaAMOCTOSTEIBHO IMPOTHO3UPOBATH €Tr0 Pe3yibTarT,
(hopMynrpoBaTs 000OIIEHUS M BBIBOABI OTHOCHUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB HCCICHOBAHHS, COCTABIATH
000CHOBAaHHBIN OTYET O POIEITaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHHYECKOW MCCIIEIOBATENILCKOM M TPOSKTHOW JIESTEIBHOCTH, NPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOAOB PELICHMS NMPaKTHYECKUX 3ajau, NPUMEHEHHUIO
Pa3NUYHBIX METOIOB ITO3HAHHUS.

3) pabora ¢ uH(pOpMAIHENi:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX MHPOPMAIMHU (HAYYHO-NOMYJISIPHAS JIUTEpaTypa XUMUYECKOTO
COJIepKaHusl, CIpaBOYHbIE MMOCOOMS, pecypchl VHTepHeTa), aHANIM3UPOBaTh WH(OPMALUIO Pa3IUYHBIX BHIOB H
(hopM TpecTaBIeHNS, KPUTUIESCKHA OLICHUBATH €€ TOCTOBEPHOCTh U HEIIPOTHBOPEYHBOCTD;

(opMyIHpOBaTh 3ampOCHl W TPUMEHSATh PAa3IMYHBIE METONBI TPH TOWUCKEe W OTOOpe WH(POpPMALHUH,
HEOOXOTMMOH JJIsI BEITIOTHEHUSI YUEOHBIX 3a/1a4 OTPEICIEHHOTO THIIA;

mprOOpeTaTh ONBIT HCIONB30BAHUA HWH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH H Pa3IMIHBIX
TTOWCKOBBIX CUCTEM;

CaMOCTOSATENIFHO BEIOMPATh ONTUMANbHYI0 (opMy mpenctaBieHuss wuHpopMmarmu (CXembl, Tpadukw,
JMarpaMMBl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPENCTBA MPU pabOTe ¢ XUMUYECKOW HH(popMalneii: MpUMEHSTh
MeXnpeaMeTHble (Pu3ndecKkre U MaTeMaTHUECKHUEe) 3HAKU U CUMBOJIBI, HOPMYIIbI, a00peBHATYpPhI, HOMEHKIATYPY;

HCTIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CHMBOIMYECKHE CPEICTBA HATJIAHOCTH.

OBnajieHre yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JIEHCTBUAMU:

3a[aBaTh BOIPOCH IO CYIIECTBY OOCY)KIAaeMO# TeMBI B XOJ€ AHMANOTa /WU IUCKYCCHH, BHICKa3BIBATh
uzey, GopMyIHpPOBaTh CBOM ITPEJIOKEHHS OTHOCHTEIIFHO BBITIOJIHEHHUS MTPEIIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3EHTALUEH Pe3ylbTaTOB IO3HABATEIbHON JESATEIbHOCTH, MOJNyYEHHBIX CAMOCTOSTEIBHO
WJIM COBMECTHO CO CBEPCTHHKaMM NPH BBINOJHEHWH XMMHYECKOTO 3KCHEPUMEHTa, NPAaKTUYECKOH paboThl MO
WCCJIEJIOBAaHHIO CBOMCTB M3Yy4aeMbIX BELIECTB, peaJM3allMd y4eOHOro HpoekTa W (OPMYJIMPOBAaTh BBIBOJBI 110
pe3ysbTaTaM NpPOBEAEHHBIX MCCIEJOBAHUM ITyTEM COTJIACOBAHMS IO3MLMH B XOone oOcyXaeHHs u oOMeHa
MHEHUSIMH.

OBnajieHre YHUBEPCATBHBIMH PETYIATHBHBIMU ICHCTBHAMU:

CaMOCTOSATENIFHO IJIAHWPOBATh M OCYIIECTBIIATH CBOIO IO3HABATEIBHYIO ACITEIBHOCTD, ONPENEIs €€ 1esn
W 3a/1a4¥, KOHTPOJMPOBATH U 10 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpEAIaraeMblil alrTOpUTM JIeHCTBHH mpu
BBITIOJTHEHUH Y4eOHBIX M HCCIEA0BaTEIbCKUX 3a/1ad, BHIOMpaTh HambOosnee d3(h(eKTUBHBINA CrOCOO WX pEelIeHHs ¢
y9ETOM TOTy4eHHUS HOBBIX 3HAHMH O BEIIECTBAX M XMMUYIECKUX PEAKIIHAX;

OCYILECTBJISATh CAMOKOHTPOJIb CBOEH JIESTEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IIpeameTHbIe pe3yJIbTaTBI OCBOCHHUS POTPaMMBI CpeTHEro o0I1ero oopa3oBaHus 10 XMMHUHU Ha 6a30BOM
YPOBHE OpHMEHTHPOBAaHBl Ha oOOecleyeHne NPEHMYNIECTBEHHO 00111e00pa3oBaTebHOM M 0OIIEKYJIbTYpHOM
MOATOTOBKK oOywaromuxcsi. OHM BKITIOYAIOT crieniuUUecKre Uil yueOHOTo mpenMera «XUMHUs» HaydHble 3HaHUs,
YMEHHS M CIOCOObI AEHCTBUII 0 OCBOCHHMIO, MHTEPIPETALUH U NPEe0Opa30BaHHIO 3HAHUM, BU/bI JEITEIHLHOCTH I10



MOYYCHHUIO HOBOTO 3HAHUS W NIPUMEHCHMIO 3HAHMI B PA3lIMYHBIX y4EOHBIX M PEATbHBIX JKH3HEHHBIX CHTYAIHAX,
CBSI3aHHBIX C XUMHUEN. B mporpaMme 1o XMMHHU IpeIMETHBIE PE3YIIbTATHI MPEICTABIEHBI 10 TOJaM H3Y4YEHUSI.

K xonmy oOyuenns B 10 kiacce mpenMeTHbIE pe3yabTaThl OCBOCHMS Kypca «OpraHudeckas XUMUD)
OTPaXKaloT!

c(hOpMHUPOBAHHOCTE MPEACTABICHAN O XUMIYECKON COCTABIIAIONICH eCTECTBEHHO-HAYYHOH KapTUHBI MUPA,
pomM XMMHM B TIO3HAHWM SIBICHUH TNpHUPOABI, B (OPMUPOBAHUHM MBIIIICHUS W KyIbTYphl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOJMMOW JUIl peIIeHHS MPaKTHYECKHX 3a7a4 M DKOJOTHYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO M IIPUPOJTHOI Cpejie;

BJIaJICHHE CUCTEMON XMMUYECKUX 3HAaHUI, KOTOpask BKIIOUAET:

OCHOBOIIOJIATAOIIE MOHATHS (XUMHYECKUIH DJIEMEHT, aToM, JJIEKTPOHHas 000JI0YKa aToMa, MOJIEKYIa,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCT, XUMHYECKas CBSI3b, CTPYKTYpHast (hopmyna (pa3BEpHyTasi U COKpaIEHHas),
MOJIb, MOJISIpHAsE Macca, MOJISIpHBIN 00bEM, yrIIepoJHbIH CKeleT, (QyHKIMOHAIbHAS IpyIa, paanukall, W30Mepus,
MU30MEpPBI, TOMOJIOTUYECKUH PsIll, TOMOJIOTH, YIJIEBOJOPOBI, KUCIOPO U a30TCOAEPKAINE COENNHEHHS, MOHOMED,
MOJIUMEp, CTPYKTYPHOE 3BE€HO, BEICOKOMOJIEKYJISIPHBIE COEANHEHNS);

TEOPHHU W 3aKOHBI (TCOPHUS CTPOCHUs OpraHudeckux BemecTB A.M. byTiepoBa, 3aKOH COXpaHEHHUSI MacChl
BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUH SA3BIK XHMUU;

MHUPOBO33PEHUYECKHE 3HAHMSA, JIeXkKAIUe B OCHOBE NOHUMAHUS NPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKUX
SBJICHUH, (DAKTONOTHUECKHE CBEJCHHS O CBOWCTBaxX, COCTaBe, MNOJYYCHHHM W O€30I1aCHOM HCIOJIb30BaHUU
BaXHEHIIINX OPraHWYECKHUX BEIECTB B OBITY U MPAKTUYECKOHN NeSTEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAaHHOCTh YMEHHUH BBISBJIATH XapaKTEPHbIC IPU3HAKK MMOHSATHH, YCTaHABIMBATh UX B3aHMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOILIME IMOHATUS IPU ONHCAHUM COCTaBa, CTPOSHHS M IPEBpAIleHUIl OpraHMYecKHX
COCIUHCHUM;

c(hOpMUPOBAHHOCTE YMEHHH HCIOJIB30BaTh XUMHUYECKYIO CHMBOJINKY ISl COCTaBJICHHS MOJEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON) (OPMYJ OpPraHMYECKHUX BEIIECTB U YPaBHEHUH XUMHUUYECKUX PEaKIWH,
U3rOTaBIMBAaTh MOJENHM MOJEKYl OpPraHWYECKHX BEHIECTB M WIIIOCTPAlMM WX XHMHYECKOro U
MPOCTPAHCTBEHHOTO CTPOECHHS;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHABINBATh MPUHAJICKHOCTD M3YUYEHHBIX OPIraHMYECKUX BEIIECTB IO MX
COCTaBY U CTPOCHUIO K ONPENCNEHHOMY KIacCy/TPYIIe COeANHEHUH (YTIeBOIOPOIbI, KHCIOPOA U a30TCOCpIKaIIe
COEJIMHEHHs, BBICOKOMOJICKYJIIPHBIE COEAMHEHHs), TaBaThb MM Ha3BaHUS IO CHCTEMaTHYeCKOH HOMEHKIAType
(IUPAC), a Taxxe NpUBOAUTH TPHBHAJbHbIE HA3BaHUS OTAEIHHBIX OPTaHHUECKUX BEIIECTB (ITHIICH, IPOMNMICH,
alleTWICH, JTHJICHIIIUKONb, TIMIEPHH, (eHod, (OopManbleruy, aleTaibAerui, MypaBbHHAs KHCJIOTa, YKCyCHas
KHCJIOTA, OJICMHOBAsI KMCJIOTA, CTEAPHHOBAS KUCIIOTA, TIII0K03a, (PpyKTO3a, KpaxmMal, IeJuTi0JI03a, TIUIINH);

c(hOpPMHUPOBAHHOCTh yMEHHUS OIpPENeNATh BHUIBl XUMHYECKOHW CBSA3M B OPraHMYECKUX COCAMHEHHSIX
(onuHApHBIE U KpaTHBIC);

c(OPMUPOBAHHOCTE YMEHHS TPHUMEHATh IIOJIOKEHUS TEOPHUHM CTPOEHHUsS] OPraHHYECKHX BEIIECTB
A.M. BytnepoBa 11t 00bSICHEHUS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPaHEHUS
MAacChI BEILECTB;

c(hOpMHUPOBAaHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOEHME, (PU3MUECKHE M XMMHYECKHE CBOMCTBA
TUIIMYHBIX TIPEJCTABUTENICH PA3NIMYHBIX KJIACCOB OPraHMYECKWX BEUIECTB (METaH, 3TaH, ATWIEH, IPOIMIIEH,
anetwieH, Oyranuen-1,3, metunOyranuen-1,3, O€H305, METAaHOJN, 3TaHOJ, STHICHIJIHMKONb, TIIMIEPHH, (EeHOUI,
areTaibJeTu, MypaBbUHAs M YKCYCHAas KHCIJOTBI, TJIIOKO3a, KpaxMal, MeJUTI0NI03a, aMHHOYKCYCHas KHCIIOTa),
WIIIIOCTPUPOBATh T€HETHYECKYIO CBS3b MEXIYy HMMH YPaBHECHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYJI;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKHU YTIIEBOJOPOIHOTO CHIpbs (HE(Th, MPUPOTHBII
ras, yrojb), ClIocOOBI X IepepaboTKH U MPaKTHUECKOE IPUMEHEHHE IPOTYKTOB IepepaboTKH;

c(hOpMUPOBAHHOCTE YMEHHH MPOBOAWTH BBIYMCICHUS 110 XUMHYECKUM YpaBHEHUSM (Macchl, 00b&Ma,
KOJIMYECTBA MCXO/IHOTO BEUIECTBA WJIM MPOAYKTA PEAKIMH MO M3BECTHBHIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3
MCXOJHBIX BEIIECTB WIIM MTPOTYKTOB PEAKIIHN);

c(OpMUPOBAaHHOCTE YMEHHMH BIIaJIETh CHUCTEMOH 3HaHMH 00 OCHOBHBIX METOJAaX HAYYHOTO IO3HAHM,
UCIIOJIb3YEMbIX B XUMHH NPU U3YUYEHHH BEIIECTB M XMMHUYECKHX SBJICHUH (HaOJtoeHNe, U3MEPEHUE, IKCIIEPUMEHT,
MOJICTIMPOBAHNE), HCIOJIb30BaTh CHCTEMHBIE XMMHYECKHE 3HAHUS JUIS TPUHATHS PEIIeHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAINIX, CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHUEM;

chopMHUpOBAaHHOCTH YMEHHUH COOJIIONIATh TPaBHJIA TOJB30BAHMS XUMHUYECKON MOCYN0N M J1a00paTOPHBIM
00opynoBaHHEM, a TaKXKe MpaBriia 0OpamieHusI ¢ BEIECTBAMHA B COOTBETCTBHU C MHCTPYKIMSAMU TI0 BBIIIOJHEHUIO
71a00paTOPHBIX XUMUUECKUX OTIBITOB,;

c(hOpMHUPOBAHHOCT YMEHHMH IUIAHHPOBATH M BBIIOJHATE XHMHUYECKHH HKCHEPUMEHT (TIpeBpalieHUs
OpPraHMYECKHX BEIIECTB IPH HArpeBaHUM, MOIyYEHHE 3TWICHA W W3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIINU
OPTaHWYECKUX BEIIECTB, JCHATypalMs OEJKOB IPH HArpeBaHHH, I[BETHBIE PEakIHWH OEJIKOB) B COOTBETCTBHH C
NpaBWJIaMHd TEXHUKM OE€30IIaCHOCTH MpH OOpalleHWH C BEUIECTBAMH M J1a0OpaTOpPHBIM 00OpYOBaHHEM,
MPE/ICTABIISATH PE3yIbTaThl XUMUYIECKOTO IKCIIEPUMEHTa B (hOpMeE 3aIiCH YPaBHEHUI COOTBETCTBYIOIIMX PEaKuuii 1
(hopMyIHpOBaTH BBIBOJIBI HA OCHOBE 3THX PE3YNIHTATOB;

c(OpMUPOBAaHHOCTE YMEHHMH KPUTHYECKH aHAJIM3UPOBATh XMMHYECKYI0 MH(POPMALMIO, MOJy4aeMylo U3



Pa3HBIX UCTOYHHUKOB (CpeaIcTBa MacCcoBOW mHpopMaluu, HTEpHET U APYTHUX);

chopMHUpOBAaHHOCTH YMEHHUI COOIOAATH MpaBHJia YKOJOTHUECKH IIeJIECO00Pa3HOTO MOBEACHHUS B OBITY U
TPYIOBOH NESTENBHOCTH B IEISIX COXPAHEHHS CBOETO 3/0POBBS M OKPYXKAIOIMIEH MPUPOTHOW CPEdbl, OCO3HABATh
ONaCHOCTh BO3JCHCTBHSA HAa JKUBBIC OPraHWU3MBI OIPEACIEHHBIX OPTraHWYECKHMX BEINECTB, MOHMMAs CMBICI
nokazarens [1[IK (mpemenpHO HOMyCTHMOW KOHIIEHTpAIMH), MOSICHATH HA TPUMEpax CIOCOOBI YMEHBIICHHUS W
MPEOTBPAIIECHHS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M UCIIOBEKa,;

sl o0ydalomuxcss ¢ OrpaHHYEHHBIMHM BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHE NPUMEHSTH 3HAaHUS 00
OCHOBHBIX JOCTYIIHBIX METO/AX MO3HAHUS BEIECTB U XUMUUECKUX SBICHUH;

JUISL CIENbIX W CIa0OBUIMIIMX OOy4alolmMXCs: YMEHHE HCHOJIB30BaTh pelbe()HO TOYEUHYIO CHCTEMY
o6o3nauennii JI. bpaiins ni1s 3anucn XuMuaeckux Gopmyot.

K xoHmy oOyuenus B 11 kiacce mpeaMeTHBIE Pe3yJbTaThl OCBOCHHUS Kypca «OOImas 1 HeopraHHYecKas
XUMHUS» OTPAXKaIOT:

c(hOpMHUPOBAHHOCTE MPEACTABICHNAN O XUMIYECKON COCTABIIAIONIEH eCTECTBEHHO-HAYYHOH KapTUHBI MUPA,
poMM XMMHM B TIO3HAHMWHU SIBICHUH TNPUPOABI, B (OPMHUPOBAHMHM MBINUICHUS M KyJIbTYPHl JHYHOCTH, €&
(YyHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOOMMOW JUIA pEIICHHS MPAaKTHYECKHX 337a4 ¥ AKOJOTHYECKH
000CHOBaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M IIPHPOHOM Cpese;

BJIAZICHUE CHCTEMON XUMHYECKNX 3HAHUH, KOTOpast BKIIOYACT:

OCHOBOIIOJIAralOIUE MOHATHA (XMMHYECKUH 3JEMEHT, aToOM, H30TOIl, S-, P-, d- JJIEKTPOHHBIE OpOHTANIH
aTOMOB, MOH, MOJICKYJIa, MOJIb, MOJISIPHBIA 00BEM, BaJICHTHOCTH, JJICKTPOOTPUIATEIBHOCTh, CTCIICHh OKHUCIICHHS,
XUMHYecKasi CBA3b (KOBaJEeHTHAs, HMOHHAs, MeETaJUIM4ecKas, BOJOPOJAHAs), KpUCTAUIMYecKas pemeéTKka, THIIBI
XMUMUYECKHUX PEaKINi, PacTBOpP, SNEKTPOIUTHI, HEIJIEKTPOIUTHI, MIEKTPOIUTHUECKAsT JAUCCOLHUANNSA, OKUCIUTENb,
BOCCTAaHOBHUTEIb, CKOPOCTh XUMUYECKOM PeaKknu, XUMUIECKOe PaBHOBECHE);

TEOPUH U 3aKOHBI (TEOPHs AIEKTPOIUTHUECKON AucconMaluy, nepuoandeckuit 3akox .M. Menneneena,
3aKOH COXPAHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHHSA W IPEBPAILICHUS SHEPTUH IPH XMMHUYECKHX PEAKNUsX),
3aKOHOMEPHOCTH, CHMBOJHYECKHI S3bIK XMMHH, MHPOBO33DCHYECKHE 3HAHUS, JIEKAllNe B OCHOBE ITOHWMAaHUS
NPUYUHHOCTH M CHUCTEMHOCTH XHMHYECKHX SIBICHHWH, (aKTOJOTMYECKHE CBEACHHS O CBOICTBaX, COCTaBe,
MOyYeHHH W OE30IIaCHOM HCHOJB30BAHMM BaKHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M IMPAKTHYECKOH
JeATEIILHOCTH YEIIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTepPHbIC MPU3HAKH ITOHATHH, YCTAHABINUBATh UX B3aHMOCBS3b,
HCII0JIb30BAaTh COOTBETCTBYIOIUEC MMOHATHSA IPU ONNMCAHUU HEOPTaHNMYCCKUX BEIIECTB U UX npeBpameHHﬁ;

c(hOpMUPOBAHHOCTh YMEHUI MCIOJIB30BATh XUMUYECKYIO CUMBOJIUKY JJIsl COCTaBJICHUST ()OPMYJT BEIIECTB U
yYpaBHEHMH XHMHUYECKHUX peakuui, cucrematndeckyo HoMeHKnatypy (IUPAC) u TpuBHanbHBIC Ha3BaHUA
OTJENBHBIX HEOPraHMYECKUX BEIIeCTB (YrapHBIN ra3, yIJIeKHCIBIH ra3, aMMHaK, TramiéHas H3BeCTb, HeramiéHas
W3BECTh, MUTHEBAS COJA, MUPUT U APYTHE);

C(i)OpMHpOBaHHOCTB yMeHI/Iﬁ ONpeAC/IATh BAJICHTHOCTh W CTCIICHb OKUCJICHHUA XUMUYECKHUX DJIEMCHTOB B
COEIMHEHUSIX PA3IMYHOTO COCTABA, BUJ XUMUYECKOH CBSI3M (KOBAJICHTHAs!, NOHHAs, METAJUINYECKasi, BOJOPO/HAs) B
COEIMHEHUSX, THUIl KPHCTAJUINYECKOH PpEeIETKM KOHKPETHOTO BEIIeCTBAa (aTOMHas, MOJIEKYJsIpHAs, HOHHasl,
METAUTMIECKasi), XapakTep Cpebl B BOAHBIX PACTBOPAX HEOPTaHMYECKUX COEANHEHUI;

c(hOpMUPOBAaHHOCTh YMEHHUI yCTaHABINBATh MPUHAUIC)KHOCTh HEOPTAaHUIECKUX BEIIECTB 10 MX COCTaBY K
OTpeZIeIEHHOMY KJIacCy/TpyIIle COeANHEHUH (IIPOCThIe BEUIECTBA — METAJUIBl M HEMETaJuIbl, OKCHUABI, OCHOBAHMS,
KHCIIOTHI, aM(OTEPHbIE THUAPOKCHIBI, COIIH);

chopMHpOBAaHHOCT, yMEHMH pacKpbhIBaThb CMBICH mepuogudeckoro 3akoHa J[.W. MenneneeBa u
JIEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIOIIYI0, O0BICHUTEIBHYIO U TPOrHOCTUYECKYIO (DYHKIINY;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh NIEKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKUX IEMEHTOB 1—
4 nepuogos Ilepnoauyeckoii cucTeMbl XuMu4YeCcKuX 3eMenToB JI.W. MeneneeBa, UCob3yst NOHATUS «s-, P-, d-
3JICKTPOHHBIC 0p6I/ITaJ'H/I>>, (QHEPre€TUICCKUE YPOBHNY, 00BACHATH 3aKOHOMEPHOCTU H3MECHCHUSA CBOMCTB
XMMHUYECKHX 3JEMEHTOB M HMX COEIMHEHWH 10 mepuogaM W rpymmam [lepmoaudeckoil CHCTEMBI XMMHYECKHX
anementoB J[.. Menneneena;

c(OpMUPOBaHHOCTE ~ YMEHHIH  XapakTepu3oBaTh  (ONMCHIBaTh) OOImME  XMMHYECKHE  CBOICTBa
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPXKAATh CYLIECTBOBAHUE T'€HETUYECKOM CBA3H MEXAy
HEOPraHMYECKUMHU BEIIECTBAMH C TIOMOIIbIO YPaBHEHUH COOTBETCTBYIOINX XUMUUECKUX PEAKLIN;

c(hOpMUPOBAHHOCTh YMEHHSI KJIaCCH(UINPOBATH XMMUUECKHE PEAKIUH 110 PA3IMYHBIM NTPHU3HAKaM (IHCITY
M COCTaBy pearupyrollux BEUIECTB, TETUIOBOMY (P (EKTy peakiiy, H3MEHEHHUIO CTEIICHEH OKHCIIEHUS JIEMEHTOB,
00paTUMOCTH pEeaKInH, YIaCTHIO KaTalIn3aTopa);

c(hOpMHUPOBAHHOCTH YMEHUH COCTAaBIIATh YPAaBHEHHS PEAKIMHA Pa3IMIHBIX THUIIOB, ITOJHBIE U COKPAIIEHHBIE
YpaBHCHUA peaKHHﬁ HOHHOTO O6MeHa, YUYUTBIBas YCJIOBHA, IPHU KOTOPBIX OTU PCAKIIUN UAYT 10 KOHIIA,

chopMHUpPOBAaHHOCTH YMEHUH TPOBOJUTH PEAKIIMH, MOJTBEPIKIAIONINE KAYeCTBEHHBIN COCTaB Pa3IUYHBIX
HCOPraHUYCCKNUX BEIIECTB, PpaCIO3HABATh OIBITHBIM HyTéM HNOHBI, NPUCYTCTBYIOIIMWE B BOJHBIX pacTBOpax
HEOPraHUYECKHUX BEILECTB;

c(OpMUPOBAaHHOCTE YMEHHH pacKpbIBaTh CYINIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIMH
MIOCPE/ICTBOM COCTABJICHHUS JJIEKTPOHHOTO OallaHCa 9THX PEaKIUid;

c(OpMUPOBAHHOCTE YMEHHUH OOBSCHATH 3aBUCHMOCTb CKOPOCTH XMMHYECKOH pEeakIuu OT Pa3iIM4YHBIX
(hakTOpOB; XapakTep CMEIICHHS XMMHUYECKOIO PaBHOBECHs B 3aBUCHMOCTH OT BHELIHEro BO3ACHCTBUS (IIPUHLMI



Jle llaTense);

c(OpPMHUPOBAHHOCTh YMEHHMH XapaKTepH30BaTh XHMHUYECKHE IIPOLECCHI, JIe)Kallde B  OCHOBE
NPOMBIIUICHHOTO TIOJYYeHHUSI CePHOM KHCIIOTHI, aMMHaKa, a Takke c(OPMHPOBAHHOCTH MPEICTaBICHUH 00 00mux
Hay4YHBIX HPUHIMIAX U YKOJIOTHYECKHX MpodiIeMax XMMHYECKOTO POU3BOACTBA;

c(OPMHUPOBAHHOCTh YMEHUH HPOBOJUTH BEIYHUCICHUS C HCIOJIB30BAHUEM IIOHATHSA «MaccoBas IO
BEIIECTBA B PacTBOpPe», 0OBEMHBIX OTHOILECHUH ra30B MPH XMMHYECKHX PEaKIHAX, MACChl BEIlecTBa MK 00bEMa
ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM 0O0BEMY OJHOTO M3 y4YacTBYIOUIMX B PEaKIMU BEILECTB,
TeryioBoro 3¢ddexTa peakuy Ha OCHOBE 3aKOHOB COXPaHEHHWS MacChl BEILECTB, MPEBPALICHUS W COXPaHEHUS
SHEPTHH;

c(hOpMUPOBAaHHOCTh YMEHUH COOJIONATh NMpaBUIIa MOJH30BAHUS XHMMUYECKOH MOCYIOH M J1a00paTOpHBIM
000pyIOBaHUEM, a TaKXKe IpaBHiIa OOpPAIEeHUsI C BEIECTBAMH B COOTBETCTBUH C MHCTPYKIHMSMH IO BBIOJIHEHHIO
J1a00PaTOPHBIX XUMHUYECKHUX OTIBITOB;

c(OpPMHUPOBAHHOCTh YMEHHH IUIAHUPOBaTh W BBINONHATH XHMHYECKHH OKCIEPHMEHT (Pa3oKeHHEe
IEepPOKCHA BOXOpOJa B IPHCYTCTBHH KaTalu3aTopa, OIpEIeNieHHe CpelIbl pPacTBOPOB BEIIECTB C IMOMOIIBIO
YHUBEPCAIBbHOTO HHIMKATOPA, BIMSHUE Pa3IMYHBIX (AaKTOPOB Ha CKOPOCTh XMUMHYECKOHW PpEaKIHH, DPEaKmuH
HMOHHOTO OOMEHa, KayeCTBEHHBIC pEeakMu Ha cyibdar-, KapOOHAT- M XJOPUI-aHHOHBI, HA KAaTHOH aMMOHHS,
pelIeHHe SKCIIEPUMEHTANBHBIX 3a1ay 1o TemaMm «Mertamis» u «Hemetauisl») B COOTBETCTBHH C IPaBHIIAMH
TEXHUKH O€30MacHOCTH NpH OOpalleHHHd C BEIIECTBAMH M J1a0OpPaTOPHBIM 00OpYHOBAaHHEM, IPEACTABIATH
pe3ysibTaThl XMMHYECKOTO OSKCIEepUMEHTa B (oOpMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX pEaKUud U
(hopMyTHUpOBaTH BBIBO/IBI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIN3UPOBATH XUMHYECKYI0 HH(OPMAIHMIO, MOJY4aeMylo U3
Pa3HBIX HCTOYHHUKOB (CPEAICTBa MAacCOBOH KOMMYHHUKALUH, IHTEpHET U Ipyrux);

c(hOpMUPOBaHHOCTh YMEHHH COOJIIO/IaTh MPaBUiIa YKOJOTUYECKH 11€JIeCO00pa3HOro MOBEACHHS B OBITY U
TPYIOBOIl NESITENHHOCTH B LENISIX COXPAaHEHHS CBOETO 3I0POBbS U OKPYKAaroLIeH MPHPOIHOH Cpembl, 0CO3HABAThH
OIACHOCTh BO3/CHCTBHSA Ha JKUBBIC OPraHU3MBI ONpPEACNIEHHBIX BELIECTB, IOHUMAs cMbicha mokasarens I1JIK,
HOSICHATh Ha NpHMepax CHOCOOBI YMEHBIICHUS M HPEIOTBPAIICHHUS HX BPEIHOTO BO3ACHCTBHSA Ha OpraHH3M
YeJI0BeKa;

IUsL 0OyYaloIMXCSd € OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBBS: yYMEHHE NPHMCEHATh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MMO3HAHUS BEIIECTB M XUMHUYCCKHX SIBIICHUIA;

JUISL CNENbIX W CIa0OBUIAIIMX OOy4alolIMXCsS: YMEHHE HCIIOIb30BaTh pElbeHO TOUEUHYIO CUCTEMY
o6o3nauennii JI. bpaiins ni1s 3anucu XuMuueckux Gopmyit.

TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KommaecTBo 9acoB

HaumenoBanue
Ne Ipaktuy ~ DJEKTPOHHBIE (M(POBBIE) 0OpPa3OBATENBHBIE

pa3aenoB U TeM Konrposnbu
/I Bcero ecKue pecypceel

TIPOTPaMMEI bIe paboThI

paboTsI

Pazgen 1. TeopeTnueckrue OCHOBBI OPraHUYECKONH XUMUHU

IIpenmer oprannyeckoi

xumii. Teopus https://resh.edu.ru/subject/lesson/6149/start/170

1.1 | crpoeHust OpraHMYECKUX 3
< 388/
coenuuenuii A. M.
Bbyrtneposa
Hroro mo pasaeny 3

Paznen 2. YraeBonoponast

Hpenenbirie https://resh.edu.ru/subject/lesson/6151/start/149
2.1 | yraeBomopombl — 2 993/

AJIKAHBbI -

Henpeﬂenw"]e. https://resh.edu.ru/subject/lesson/5412/start/212
2.2 | yrIeBOIOpOABI: aKeHEI, 6 1

563/
QJIKaJIUEHBI, AJIKUHBI

23 Apomarideckue 2 https://resh.edu.ru/subject/lesson/4775/start/150
' YIJCBOIOPOIBI 494/
TIpHPOJIHEIC HCTOUHHKH https://resh.edu.ru/subject/lesson/6148/start/170
2.4 | yrneBosiopoJOB U UX 3 1 461/
nepepaboTka -
Hroro no pasneny 13

PaSI[GJ'I 3. KI/ICJ'IOpO,Z[CO,HCp)KaHII/IG OpPraHUYCeCKUC COCANHCHUS

3.1 | Couptsl. @enon 3 https://resh.edu.ru/subject/lesson/4769/start/150



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
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/

ITOYPOYHOE INIAHMPOBAHMUE 10 KJITACC

Tema ypoka KonuuectBo yacos

550/
https://resh.edu.ru/subject/lesson/5727/start/150
577/
ATBACTHIEL, https://resh.edu.ru/subject/lesson/4776/start/150
3.2 | KapOoHOBBIC KHCIOTHI. 7 1
604/
CnosxHble 3pupbI
https://resh.edu.ru/subject/lesson/6150/start/150
687/
3.3 | Vresomu 3 1 https://resh.edu.ru/subject/lesson/5413/start/150
714/
Hroro mo paznmery 13
Pazgen 4. AzoTconepixaline opraHMueCKue COeTUHEHHS
AMMHEIL https://resh.edu.ru/subject/lesson/4743/start/150
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