MyHununajJbHOe aBTOHOMHOE 00111e00pa30BaTe/IbHOE YUPeKIeHUe
«Cpennsisi 001eoOpasoBaTejibHasA KO0/ ¢. MUXailuI0BKa
MYHHIIUNIAJIbHOTO o0pa3oBanus «I'opox Caparos»

PACCMOTPEHO COT'JTACOBAHO YTBEPX/EHO
PyxoBonurens MO 3aM. aupekropa mo YBP Jupexro
’ -7 v/ / ///
C::;Z¢a<::j A€ c'/
f\g "”"'”W'we
B.U. Komenera g’ ey Mwms C.IO. UcaitueBa
4 o1 31.08.2023

T.H. I'ono6okoBa
[Tporoxoin Nel ot 31.08.2023 [Iporokos Nel ot 31.08.2023

Ty 025401185
64320036
*

Pabouas nporpamma
10 yueOHOMY npeaMery «XuMHs»
cpeaHero oouero o0pa3oBaHuUs
nist ooyyaromuxesa 10 — 11 kiaacca
ba3oBblil ypoBeHb

Cpok peanuzanuu nporpamMmsl 2 roga

2023 r



[Iporpamma 1o XMMHM Ha YPOBHE CpEHEro 001Iero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOTo 3aK0oHa 0T 29.12.2012 Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit denepaunny,
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUS (eepabHON 00pa30BaTeIbHON MPOTrPaMMBI CPEIHETO
obuiero oopaszosanus (POII COO), npencraBieHHbIX B DenepaabHOM rocy1apCTBEHHOM
obpazoBarensHoM cTangapte COO, ¢ yuérom Konnenuu npernoaaBanust yaeOGHOTo IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opranu3anusx Poccuiickoin denepamuu, peaaTnu3yronmx
OCHOBHBIE 00pa3oBaTeNbHbIC MIPOTPaMMbl, 1 OCHOBHBIX MOJI0KeHUI «CTpaTeruu pa3BUTHs
Bocniutanus B Poccuiickoit deneparuu Ha nepuos a0 2025 roga» (Pacropspkerue
ITpaButensctBa PD ot 29.05. 2015 Ne 996 - p.)

MNOACHUTEJIbBHAS 3AIIMCKA

OcHOBY IOJIXOJI0B K pa3pa0O0TKe MPOrpaMMbl M0 XUMHH, K OIPEEIICHUIO 001ei
CTpaTeruy 0Oy4eHUs], BOCIIUTAHUS U PA3BUTHUS O0YJAIOIIUXCS CPEACTBAMHU YI€OHOTO TIpeaAMeTa
«Xumusa» aas 10-11 knacco Ha 6a30BOM ypOBHE COCTAaBIIIN KOHIIETITYAJIbHbIE MTOJIOKEHUS
OI'OC COO o B3auM000yCIOBIEHHOCTH LIEJIEH, COAEPIKaHUs, PE3YIbTaTOB 00yUEHUS U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

B cooTBeTcTBUU C TaHHBIMHU MOJIOKEHUSIMU [TPOTpaMMa Mo XUMUH (0a30BbIi YpPOBEHB)
Ha YPOBHE CpeJIHero o01ero oopa3oBaHus:

yCTaHaBIUBAET 00s13aTeIbHOE (MHBAPUAHTHOE) MPEAMETHOE COACPIKaHUE, OTIPEIETSET
KOJIMUECTBEHHBIC U KAYECTBEHHBIE €T0 XapaKTEPUCTUKU Ha KAXKJIOM dTarle U3yuyeHus mpeaMera,
pelycMaTpUBAET MPUHIIUIIBI CTPYKTYPUPOBAHUS COIEPIKAHUS U PACIIPEICTICHUS ero 10
KJIaccaM, OCHOBHBIM pa3JieliaM U TeMaM Kypca; AaéT MpUMepHOe pacrpesesieHne y4eOHbIX YacoB
M0 TEMaTUYECKUM pa3JiesiaM, PEKOMEHyeT TPUMEPHYIO MOCIeI0BATEIbHOCTD U3YUCHHUS
OTACJIBHBIX TEM KypcCa C yLIéTOM MCKIIPCIMETHBIX U BHYTPUITPEAMCTHBIX CB$[3€I>1, JIOTUKHN
y4eOHOTrO0 TMpoIiecca, BO3PACTHBIX 0coOeHHOCTeH oOyuatomuxcs 10—11 kmaccos;

AT METOAMYECKYIO0 HHTEPIPETALINIO LeJIel U3yUeHuUs IpeIMeTa Ha YPOBHE COBPEMEHHBIX
IPUOPHUTETOB B CHCTEME CPEIHET0 00IIero o0pa3oBaHms, COEPKATEILHON XapaKTePHUCTUKH
IUTAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOMN MPOrPaMMBbI CPETHETO
o0uiero o0pa3oBaHus (JIMYHOCTHBIX, METANPEAMETHBIX, IPEIMETHBIX ), OCHOBHBIX BU/IOB
y4eOHO-TIO3HABATEIEHON JIESTETHHOCTH 00YUarONIEerocs 0 OCBOCHUIO COIEPKaHUS TIpeIMeTa.

ITo BceM Ha3BaHHBIM MMO3UIHUAM B IIPOrpaMme 1o XuMumn CO6J'IIO)ICH3 MPEEMCTBEHHOCTD C
denepanbHON pabouel MporpaMMoii OCHOBHOTO 00IIero 00pa3oBaHus 1Mo XUMHUH (it 8—9
KJIaCCOB 00pa30BaTENIbHBIX OpraHu3aluii, 0a30BbIil ypOBEHB).

XuMudeckoe 00pa3zoBaHue, MOJIyIaeMOe BBITYCKHHUKAMU 00111e00pa30BaTEIbHOM
OpTaHM3AINH, SBIIICTCS HEOTHEMIIEMOH YacThIO0 X 00pa30BaHHOCTH. OHO CITYKHUT
3aBEePIIAIOIINM ATANIOM pPeali3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, MPUCYIIUX [ETOCTHOW CUCTEME XUMUIECKOT0 00pa30BaHus. DTH IIEHHOCTH
KacaroTcst MO3HAHUS 3aKOHOB IPUPOIBI, POPMUPOBAHMSI MUPOBO33PEHHUS U 00IIEH KyJIbTYpHhI
YeIIOBEeKa, a TAK)KE IKOJIIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U
IpUPOIHOH cpene. Peann3yercs xumuueckoe oOpa3oBaHne 00yJalONUXCsl HA YPOBHE CPEIHETO
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o01rero o0pa3oBaHus CPEACTBAMHU yUEOHOTO IIpeaMeTa « XUMHUS», COJIepKaHUE U TIOCTPOCHUE
KOTOPOT'O ONpe/eNieHbl B IPOTrpaMMe 110 XUMHH € YIETOM CHEIU(PUKN HAYKH XUMHH, €€
3HAUEHUs B IO3HAHUM IIPUPOJIBI U B MATEPUAIIbHOM KU3HU OOLIECTBA, a TAKKE C YUETOM OOLINX
LeJel U IPUHLUIIOB, XapaKTEPU3YIOLINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHETO O0ILEro
oOpasoBanus B Poccuiickoit @enepannu. Tak, Hanpumep, npu GOPMUPOBAHUH COJACPKAHUS
npeaMeTa «XUMUs» YUTCHbI CIICAYIONINE TOJI0KEHUs O crienupuKe U 3HaYeHUH HAyKH XUMUU.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIh B COBPEMEHHOMN
UBUJIM3AIUH, B CO3JJaHIUH HOBOM 0a3bl MaTepuasibHOM KyabTyphl. OHA BHOCUT CBOM BKJIaJ B
dbopMupOBaHUE PALIMOHAIIBHOTO HAYYHOT'O MBIIUICHHUS, B CO3J[aHHE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpy»KarollleM MUpe KaK O eJUHCTBE MPUPOIbI U YeTIOBEKa, KOTOpoe POpMHUPYETCS B XUMUU
Ha OCHOBE MOHUMAHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEro MUPA, OCO3HAHUS B3aMOCBS3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHO B3aMMOAEHCTBYS C IPYTUMHU €CTECTBEHHBIMH HayKaMU, XUMUS CTajla HEOThEMIIEMOM
YaCcThI0 MUPOBOU KYJIBTYpPbI, HEOOXOJAUMBIM YCIOBUEM YCIIEUTHOTO TPYZa U KU3HU KaXI0Tr0
yiieHa obmiectBa. CoBpeMeHHast XMMUS KaKk HayKa CO3HMaTeIbHast, Kak HayKa BHICOKMX
TEXHOJIOTUI HalpaBJieHa Ha pelIeHHe IT00ANIbHBIX MPO0IeM YCTOWYHBOTO Pa3BUTHUS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKOMN, MTUIIEBOM, IKOJIOTHUECKOM 0€301MacCHOCTH U
OXpaHbI 310POBbA. B cooTtBeTcTBHHE C 06HII/IMI/I OeJsIMU U MIpUHIMUIIAMU CPCIHETO O6HICFO
oOpa3zoBaHus cogepxanue npeamera «Xumus» (10—-11 kinaccel, 6a30BbIl ypOBEHb U3yUEHUS)
OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY 00 y4YaOIIUXCs,
HE00XO0IMMYIO UM JUISI BBIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHUS B
XKHU3Hb COLIMYMa, IPOI0JIKEHHU 00pa30BaHuUs B pa3IMUHBIX 00JaCTSAX, HE CBSI3aHHbIX
HENOCPEACTBEHHO C XUMUEH.

CocraBistomuMu npeaMeTa « XUMHUs» IBISIOTCS 0a30Bble Kypehl — «Opranndeckas XUMUs» U
«O0611as 1 HeOpraHu4eckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COZIEPKaHUsSI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI HAyKH: CUCTEMA 3HAHUH N0 HEOPraHMUYECKONW XUMUH (C BKIFOUEHUEM 3HaHUH U3
oOuieil xumun) u opraunueckoi xumuu. opmupoBaHue JaHHOW CUCTEMBI 3HaHUH NpU
U3y4eHHH IIpeaMeTa o0ecleurBaeT BO3MOKHOCTh PACCMOTPEHHS BCEIO MHOT000pa3us BEIIECTB
Ha OCHOBE OOIIMX MOHATUHN, 3aKOHOB U TEOPUIN XUMUHU.

CtpykTypa coaepskanusi KypcoB — «Opranudeckas xuMus» 1 «O0Ias U HeopraHudeckas
XUMUS» chOpPMUPOBaHA B MPOTPaMME IO XMMUU Ha OCHOBE CUCTEMHOTO MOAX0/1a K U3YYEHHUIO
yueOHOro Marepuaia U 00yciaoBIeHa HCTOPUUECKH 00OCHOBAHHBIM Pa3BUTHEM 3HAHUM Ha
ONpeEeNEHHBIX TEOPETHUECKUX YPOBHX. Tak, B Kypce OpraHM4eCKOM XMMHUU BELIECTBA
paccMaTpHUBaIOTCS HA YPOBHE KJIACCUYECKOM TEOPUHU CTPOCHUSI OPraHMUECKUX COSUHEHUH, a
TaK)Ke€ Ha YPOBHE CTEPEOXUMHUUECKUX M 3JIEKTPOHHBIX MIPEICTABICHUIM O CTPOSHUHU BEILIECTB.
Caenenus 00 3yd4aeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOIOPOAOB 10
CJIOHBIX OMOJIOTUYECKH aKTUBHBIX COCTUHEHHH. B Kypce opraHn4eckoil XMMHH MOJIy4atoT
pa3zBuTHe CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMsI IEPBOHAYATHHBIC
MPEJICTABICHUS O XUMUYECKON CBA3H, KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yTJIOM 3peHUS B IpeameTe « XUMUs» 6a30BOr0 YpOBHS pacCMaTPUBAETCS
M3YYEHHBII Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMs TEOPETUUECKUN MaTepua u
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(axToIOrNUECKHe CBEJCHNS O BEIeCTBAaX M XMMUYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce
«OO011as 1 HeopraHUYeCKas XUMHsD» 00yJarOIMMCs IPEIOCTABISETCS BO3MOXKHOCTb OCO3HATh
3Ha4YEHHE NEPHOANICCKOTO 3aKOHA C OOIIETEOPETUICCKUX U METOIO0JIOTHUSCKHUX MTO3HUIIUH,
ri1y0e MOHATh UCTOPUYECKOE U3MEHEHUE (DYHKIIHI 3TOr0 3aKOHA — OT 00001aroeit 10
OOBSACHSIOLIEN U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BaXKHEUILIUX BEIIECTBAX, UX COCTABE, CTPOECHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKXKE O XUMUUYECKHUX PEaKLUsIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsercs B kKypcax 10 u 11 kiiaccoB aiieMeHTaMM COJIepKaHKsl, UMEIOITUMU
KYJIbTYPOJIOTHYECKUN U IPUKJIAAHONU XapaKTep. DTH 3HAHUS CIIOCOOCTBYIOT TOHUMAHHIO
B3aMMOCBSI3M XMMHUHU C IPYTUMHU HayKaMH, PaCKpbIBAlOT €€ pOJib B I03HABATEIILHON 1
MPAKTUYECKOHN JAESITeTbHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MTPOLIECCY
TBOPYECTBA B 00JIACTU TEOPUH U MPAKTUUECKUX MPUIIOKEHUN XUMUU, TTIOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYUMBIX MPOOJIEMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICITHBATh HHPOPMAITUIO ¥ IIPUMEHSATH €€ JUIS MOTIOTHCHSI 3SHAHHM, PEIICHUS
WHTEJUICKTYaJIbHBIX M 9KCIIEPUMEHTAIBHBIX MCCIIEIOBATEIBCKHUX 3a/1a4. B 11e11oM copeprkanue
y4eOHOro npeameTa «XUMHs» JaHHOTO YPOBHS U3y4EHUsSI OPUEHTUPOBAHO HAa (DOPMUPOBAHUE Y
00y4aroInXCsi MUPOBO33PEHUECKOI OCHOBBI I MOHUMaHUS PHIOCO(PCKUX UACH, TAKUX KaK:
MaTepuaibHOE €AMHCTBO HEOPTAHUYECKOTO U OPraHN4eCKOro Mupa, 00yCIIOBICHHOCTh CBOWMCTB
BEILECTB UX COCTABOM U CTPOEHHUEM, [I0O3HABAEMOCTb MTPUPOIHBIX SBJICHUN MyTEM KCIIEPUMEHTA
U peUIeHHs MPOTUBOPEUNH MEXTy HOBBIMH (PAKTaMH U TEOPETUUECKUMU MPEATOCHUTKAMU,
OCO3HAaHHE POJIHM XUMHUH B PEIICHUH SKOJIOTMUECKUX MPobieM, a Takxke npodiem cOepekeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B rnutane pemienus 3a1a4 BOCIUTaHUS, Pa3BUTHS U COLMATIM3AMU 00yJaroIUXCsl IPUHATHIC
IPOrpaMMOil M0 XUMHUHU TOJIXO/IbI K OIPEEICHUIO COIEP KaHUSI U TOCTPOEHHUS IIpeIMeTa
peycMaTpuBaioT (OPMHUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX ACHCTBUI, UMEIOIINX 0a30BOe
3HauUEHUE JIJIS Pa3JINYHBIX BUJIOB JAESITEIBHOCTU: PELIEHUs IpobiieM, oUcKa, aHallu3a u
00paboTku nHPOpMaIU, HEOOXOAUMBIX JUIS IPUOOPETEHNUS ONbITA MPAKTUYECKON U
HCCJIEI0BATEIBCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakTtuke npenojaBaHusl XMMUHU Kak Ha YPOBHE OCHOBHOI'O 0OIIIET0 00pa30BaHUs TaK U Ha
YpOBHE CpefHero o01iero 00pa3oBaHus, Py ONPeIEICHUH COAePKATETbHON XapaKTepUCTUKU
1eJIeld N3Y4EHHUs ITPEIMETa HAPaBJIEHUEM IIEPBOCTENIEHHON 3HAYUUMOCTH TPaJULIHOHHO
npu3HaéTcst popMupoBaHEe OCHOB XUMHUECKOM HaAyKH KaK 00J1acTH COBPEMEHHOTO
€CTECTBO3HAHMUS, TPAKTUUECKOH EATEIbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB
MUPOBOH KyJIbTypbl. C METOIMYECKON TOUKH 3pEHUS TAaKOH MOAXOA K OIPEIEICHUIO LIeNei
M3YYEHHUS MIpeIMeTa SIBJISIETCS BIIOJHE OMPaBIaHHBIM.

HEJIN U3YYEHUA YYEBHOI'O ITPEJIMETA «XUMUS»
I'1aBHBIMHM HeJAMHU U3yUYeHHs MpeameTa «XuMus» Ha 6a3oBoM ypoHe (10-11 ki1.) siBisroTCs:

(GhopMHUpPOBAHHE CUCTEMbl XUMUYCCKUX 3HAHUNA KaK BaKHEUIIIEH COCTABIISIIONIEH €CTECTBEHHO-
HaY4YHOH KapTHHBI MUPa, B OCHOBE KOTOPOH JIeXKaT KITI0UEBble NOHATHUS, (PyHIaMEeHTaIbHbIe
3aKOHBI U TCOPHUU XUMHHU, OCBOCHHUC A3bIKA HAYKH, YCBOCHUC U TIOHUMAHUC CYIIIHOCTH



JOCTYITHBIX 0000IIEHHI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH HX
Pa3BUTHA U CTAHOBJICHUAA,

(dbopMHUpPOBaHKE U PA3BUTHE MPEICTABICHUNA O HAYYHBIX METOaX IMO3HAHUS BEIIECTB U
XUMHUYECKHUX PEAKIIHA, HEOOXOUMBIX JIJIsl IPUOOPETCHHSI YMEHUIH OPUEHTUPOBATHCS B MUPE
BEILIECTB U XMMHYECKHUX SIBJICHUI, UMEIOIUX MECTO B PUPOJIE, B IPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

Pa3BUTHC yMeHI/Iﬁ U CII0CO00B ACATCIIBHOCTH, CBA3aHHBIX C Ha6JIIOIIeHI/I€M 1 00BsICHEHHUEM
XUMHYCCKOI'0 OKCIICPUMCECHTA, CO6HIOI[GHI/ICM IpaBHJI 0e30I1acHOro 06pameHH51 C BCICCTBaAMHU.

Tak kak ceroJHs B IIPENOJaBaHUH XUMUHU B OOJIbIIEH CTENIEH! OTAAETCS IPEAIIOYTEHNE
IPAKTUYECKON KOMIIOHEHTE COEepkKaHUsl 00yUeHUs, OpUEHTUPOBAHHOM HA MTOATOTOBKY
BBIIIYCKHHKA 00111€00pa30BaTe/IbHON OpraHu3alluy, BiIaJICIOLIEro He HAOOpOM 3HaHMIA, a
(GYHKIMOHATIBHON IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH U YMEHUSIMH aKTUBHOTO TTOJTyYCHUS
3HAHUM U IMPUMCHCHUS UX B peanLHoﬁ JKM3HU IOJ1d PCIICHUA MMPAKTUYCCKUX 3a1a4.

B 3T0i1 cBsI3u Tipy M3ydeHUHU TpeaMeTa « XUMUS TOMHUHHPYOIIEe 3HAYCHHE MPUOOPETAIOT
TAaKWE HeJH U 3aa4H, KaK:

ajanTanys 00yJaromuxcs K yCIOBHSIM JHHAMUYHO Pa3BUBAIOLIETOCS MUPa, POPMHUPOBAHNE
MHTEJUIEKTYaJIbHO Pa3BUTOM JTMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY ITPUHSITHIO TPAMOTHBIX PELICHUHN B KOHKPETHBIX )KU3HEHHBIX CUTYaLIUsX,
CBSI3aHHBIX C BELIECTBAMH U UX NIPUMEHEHHEM;

dbopMHupoBaHKE Y O0YJAIOIIUXCS KITFOUEBBIX HABBIKOB (KIFOUYEBBIX KOMIETCHITHH ), UMEIOIITNX
YHUBEPCAITbHOE 3HAYCHHE JIJIs1 PA3TUYHBIX BUJIOB JACSITEIBHOCTU: PEIICHUs TPOOJIeM, TTOUCKA,
aHanuza u 00paboTku HHPOPMAITUU, HEOOXOAUMBIX ISl IPUOOPETEHHUS OTbITa IEATEIHHOCTH,
KOTOpasl 3aHUMAET BAXKHOE MECTO B IO3HAHUU XUMUH, a TAKKE JJI OLECHKH C ITO3ULUI
HKOJIOTMUYECKOI 0€30MacHOCTH XapaKkTepa BIUSHUS BEIIECTB U XUMUUYECKUX MPOIIECCOB HA
OPraHu3M 4YeJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE NTO3HABATENIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00yYaroImuxcst: CoCOOHOCTH CAMOCTOSITEIbHO IPUOOPETaTh HOBbIE 3HAHUS IO XMMUU B
COOTBETCTBHUH C )KM3HEHHBIMU TOTPEOHOCTSIMU, UCIIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIHOHHBIE
TEXHOJIOTHH IS IOMCKA U aHalln3a yueOHOU U HayYHO-TIOMYJISIPHON HHPOpMAIIK XUMHUYECKOTO
COJIepKaHUS;

dbopMUpOBaHKE U PAa3BUTHE Y O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIILIECHUS,
Ha0JII0/1aTEIbHOCTH, COOPaHHOCTH, AKKYPaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOAUMBI, B
YaCTHOCTH, NMPH TJIAHUPOBAHUH U MPOBEICHUN XUMHYECKOTO YKCIIEPUMEHTA;

BOCIIUTAHHUE y 00YJarOIUXCS YOS)KIEHHOCTH B TYMAaHUCTHUECKON HAMPABICHHOCTH XUMHUH, €€
BaXHOW POJIM B PEHICHUHU TTI00ATBHBIX MPOOJIEM palliOHAILHOTO MPUPOAOIIOIE30BAHNUS,
MOTIOJIHEHUSI SHEPTETUUECKHUX PECYPCOB M COXPAHEHUS PUPOJTHOTO PAaBHOBECHS, OCO3ZHAHUS
HE00XO0IUMOCTH OEpeKHOr0 OTHOIICHHUSI K IPUPOJIE U CBOEMY 3[I0OPOBBIO, a TAKKE
MPUOOPETEHUS OIbITA UCIOJIb30BAHUS MTOJIYUEHHBIX 3HAHUH JJISl IPUHATUS TPAMOTHBIX PeIlIeHUi
B CUTYaIIUAX, CBA3AHHBIX C XUMHUUYECKUMU SIBIICHUSIMU.



[enu u 3agaun U3y4eHUs MpeaMeTa «XUMHUSD MOIYYMIN MOAPOOHYIO METOANYECKYIO
MHTEpIIpETalMIo B pazjene «llmanupyemele pe3yibTaTbl OCBOCHUS IIPOTrPAMMBI 10 XUMHUN,
Osarogaps yemy o0ecre4eHo 4€TKOe IPEACTABIECHNUE O TOM, KaKue 3HAaHUS U YMEHUS UMEIOT
IPsIMOE OTHOILIEHUE K PeaIn3allii KOHKPETHOH LIEIH.

MECTO YYEBHOI'O TIPEJIMETA «XUMHUS» B YYHEBHOM IIVIAHE

B yue6HOM m1aHe cpenHero oomiero oo6pa3oBanust npeaMeT «XuMus» 6a3o0Boro
YPOBHS BXOJUT B COCTaB MPEMETHON 001acT «ECTeCTBEHHO-HAYUHBIC ITPEIMETHI.

OO1ee Yrcio 4acoB, OTBEIEHHBIX IS U3yYCHHS XMMUH, Ha 0a30BOM YPOBHE CPEIHETO 00IIero
obpazoBanusi, cocrapisaeT 68 yacon: B 10 kmacce — 34 yaca (1 yac B Hegenro), B 11 knacce — 34
yaca (1 yac B Hezeno).

COJAEPKAHUE YYEBHOI'O IIPEJJIMETA B 10 KJIACCE
10 KIIACC OPI'AHMUYECKAS XUMUSA
Teopernyeckre OCHOBbI OPraHUYeCKOM XUMHUHU

[TpenmMeT oprannyeckoil XuMuu: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYEHUE B MMOJTYYEHUU HOBBIX
BELIECTB U MaTepuajoB. Teopusi CTpoeHUs opranndyeckux coenunenuit A. M. bytneposa, e€
OCHOBHbIE 110J10KeHUsI. CTPYKTYpHBbIE (OPMYJIbI OpraHndecKuX BewecTs. ['omonorus,
U30MepHsl. XUMHUECKasi CBSI3b B OPraHMYECKMX COEAMHEHUSAX — OIMHAPHBIE U KPAaTHBIE CBSI3H.

[TpencraBienue o knaccuukany opraHu4eckux BemiecTs. HomeHknarypa opraHn4eckux
COeIMHEHUH (cucTeMaThyecKkas) 1 TpUBUAIbHbIC HA3BaHUsI BaKHEHMIINX MpeicTaBUTENeH
KJIACCOB OPraHUYECKUX BELIECTB.

3KCH€pI/IM€HTaHLHBIC MCTOABI U3YUYCHUS BCUICCTB U UX npeBpameHI/Iﬁ: O3HaKOMIJICHHUEC C
06pa3uaMH OpraHu4CeCKuUX BCHICCTB U MaTCprHaIlaMU Ha UX OCHOBC, MOJACIIUPOBAHNUEC MOJICKYJI
OpTraHU4YC€CKUX BCIICCTB, Ha6J'IIOI[eHI/Ie " OITMUCAHUC JCMOHCTPALIMOHHBIX OIIBITOB ITO
MMPEBPAIICHUIO OPIraHNYCCKUX BCIICCTB ITPHU HAI'pCBAHUUN (HJ'IaBJ'IeHI/IC, O6y1"J'II/IBaHI/IC 151 ropeHHe).

Yraesoaopoabl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKH psia. MeTaH U 3TaH — mpocTeifiune
MPEJICTAaBUTENN ATKAHOB: (PU3NYECKHE U XMMHUECKHE CBOIMCTBA (peaku 3aMeIlleHus U
TOPEHUs1), HaX0XKJIEHHE B IPUPOJIE, OTYyYeHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUM psiA. DTUIIEH U MPOIUJIEH — IpocTeiine
MIPEJICTaBUTENN ATKEHOB: (PU3NYECKHEe U XMMUUECKHE CBOICTBA (peaKkIMy TUApUPOBaHHUS,
raJIOrT€HUPOBAHMUS, THIpATalluK, OKUCIIEHHUS U TIOJIMMEPHU3alMN ), IOJTYyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u MetunOyTraaueH-1,3: cTpoeHne, BAKHEUIIINE XUMUYECKHE
cBoiicTBa (peakius noaumepusanun). [lomyyeHne cHHTETHYECKOTO KaydyKa U PE3UHBI.



AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, TOMOJIOTHYECKUM PsAl. ATIETHIICH — MIPOCTEHIIIHIA
MIPEJICTAaBUTEINb aJIKHHOB: COCTaB, CTPOCHHE, (PU3HUYECKUE M XUMUIECKHE CBOMCTBA (peaKiuu
TUAPUPOBaHUA, T'AJIOTCHUPOBAHUA, T'MApaTaluu, I‘OpeHI/ISI), MOJIYYCHHEC U ITPUMCHCHUC.

Apensl. benzoin: coctas, cTpoeHne, GU3NUECKUE U XMMUYECKHE CBOWCTBA (peaKkIuu
raJIOT€HUPOBAHUS ¥ HUTPOBAHUS ), [T0JIy4€HUE U puMeHeHue. Toiyol: cocTas, CTpOEHHUE,
¢du3nUecKkre 1 XUMUYECKHE CBOWCTBA (PEaKIMK TaJOr€HUPOBAHMUS U HUTPOBAHUS ), TOJTyYCHHE U
IpuMeHeHne. TOKCUYHOCTh apeHOoB. I 'eHeTnuecKas CBsA3b MEXIY yIJIIEBOAOPOJIAMH,

MMpUHAJIC)KAIUMU K pa3JIMYHBIM KJIaCCaM.

[TpupoaHble HCTOYHUKH YTiIeBOAOPOAOB. [IpupoHblii ra3 u nonytHele HedTaHbIe ra3sl. HedTh
u e€ npoucxoxaeHue. CriocoObl nepepadoTku HeYTU: NEPETOHKA, KPEKUHT (TEPMUUECKHUIA,
KaTaJIMTHIeCKui ), muponu3. [IpoaykTer nepepaboTku HeTH, UX TPUMEHEHHE B
IIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €ro NepepadoTKHU.

IKcnepumenmanvHble MemoObl U3y4CHUsS BEIIECTB U UX MPEBpAIIeHHii: 1) 03HaKOMIICHUE C
o0pa3iaMu IIacTMacc, KayayKoB U pe3uHbl, Kosuiekun «Hedte» n «Yromnby,

2) MOJETMPOBAaHKE MOJICKYJI YIIICBOAOPOJIOB U TAJIOTCHONPOU3BOIHBIX,
3) IpakTuueckas padora «[losyueHne STUICHA U U3YYCHHUE €TO CBOHCTBY

Pacuémnwvie 3a0auu.

Boruncnenus o ypaBHEHHIO XUMHUECKOH peakiuu (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO
BEIIeCTBa WU MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3
MCXOJIHBIX BEIECTB WM MPOAYKTOB PEAKIIUH).

Kucnopoaconep:kaiiue opranuyeckue coeuHeHHsI

[IpenenbHbIE OTHOATOMHBIE CIUPTHI. METaHOJ M 3TaHOJ: CTPOEHHE, (PU3HMUECKHUE U XUMUYECKUE
CBOICTBa (peaKkUy C aKTUBHBIMU METAJUIAMHU, TaJIOTEHOBOIOPO/IaMHU, TOPEHUE), IPUMEHEHHE.
Bonopoansie cBsi3u MeKly MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa U ATaHOJIA HA OPraHU3M
YeJI0BEeKa.

MHOT0aTOMHBIE CIIUPTHI. DTUICHTIUKOIb U TIUIEPUH: CTpOeHHE, GU3NIECKUE U XUMHIECKUE
CBOMCTBA (B3aMMOJICUCTBHUE CO MIEIOYHBIMU METAJJIAMHU, KaUeCTBEHHAS PEaKITUs Ha
MHOT'0aTOMHBbIE CIUPTHI). [leficTBUe Ha opranu3m denoBeka. [I[puMenenue rmuuepuHa u
STUJICHTTUKOJIS.

®deHom: cTpoeHUE MOJIEKYIIBI, GU3MUECKHE M XMMUYECKHE CBOHCTBA. TOKCHYHOCTH ()eHOa.
[Tpumenenue penona.

Anpaeruapl U KeToHbl. DopMalibIeTH]I, alleTAIbICTH: CTPOeHNE, GU3HNUECKUE U XUMHIECKUE
CBOMCTBA (peaKuy OKUCICHUSI U BOCCTAHOBJICHH S, KAU€CTBEHHBIC PEAKIINH ), TOTyIECHUE U
MIPUMEHEHUE.

OaHOOCHOBHBIE MpeieNibHbIE KApOOHOBbIE KUCIOTH. MypaBbUHAsI U YKCYCHASI KHCIIOTHI:
cTpoeHue, (pU3ndecKne U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE ISl KiIacca KUCIIOT, PeaKIIHsI
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sTepuUKaIum), MoaydeHrne u npumeHenne. CTeapuHoOBasi U OJICMHOBASI KUCIIOTHI Kak
HpGI[CTaBI/ITeJII/I BBICIITUX Kap6OHOBBIX KHCIIOT. ana KaK COJIN BBICIITUX Kap6OHOBBIX KHCIIOT,
HUX MOIOILIEE IENUCTBUE.

CrnosxHble 3(hUpbl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. [ 'aponu3 cinoxHbIX 3¢upoB. XKupsl.
['unponus xupoB. [Ipumenenue xupos. buonornueckas posib KUPOB.

VYrneBoabl: cocTaB, Kiaccuukanus yriieBogoB (MOHO-, TU- U moyrcaxapuibl). [oko3a —
MPOCTEHIINIA MOHOCAXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbl, (PU3MUYEeCKHE U XUMUYECKHE
cBoiicTBa (B3aumozeiicTsue ¢ ruapokcuaom menu(ll), okucneHne aMMuagyHbIM PacTBOPOM
okcuna cepedpa(l), BocctanoBieHnE, OPOKEHUE TIIIOKO3B), HAXOXKJCHHUE B TIPUPOJIE,
npuMeHeHue, onosorunueckas poib. orocunTes. @pykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman 1 nemnronosa kak npupoAHble noaumepsl. CTpoeHHe Kpaxmaila v LEeJUTF0JI03bI.
dusnyeckre 1 XMMHUYECKHE CBOMCTBA KpaxMalia (THIPOJIN3, KAYECTBCHHAS PEaKIIUs C HOJIOM).

AKcnepumenmanvrble Memoobl V3yUeHNs BEIECTB U UX MTPEBpalleHuit: 1) mpoBeaeHue,
HaOJII0/IEHUE U ONIMCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: FTOPEHHUE CIIUPTOB, KAUYECTBEHHbIE
peaKIu OJTHOATOMHBIX CIUPTOB (OKUCcIeHue yTaHoa okcuaom meau(1l)), MHOroaroMHbIX
CIUPTOB (B3auMoelicTBUE riuuepuna ¢ rugpokcugom Meau(ll)), anpaernos (okuciaeHue
aMMHaYHBIM pacTBopoM okcuza cepedpa(l) u runpoxcuaom meau(Il), B3aumopeiicteue
Kpaxmaja ¢ HOJIOM),

2) IpakTuyeckas padora «CBoicTBa pacTBOPa YKCYCHOW KHUCIOTHD»

Pacuémnuie 3a0auu.

Brrancnenus mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchbl, 00bEMa, KOMMYECTBA UCXOTHOTO
BEII[ECTBA WU MPOAYKTa PEAKIIMH 110 H3BECTHBIM Macce, 00bEMY, KOJTHYECTBY OJJHOTO U3
MCXOJIHBIX BEIIECTB HJIA MTPOJTYKTOB PEAKIINH ).

A30TcoaepIKale OpraHnyecKue coeTnHeHHusl.

AMUHOKHUCIOTH Kak aMm(pOTepHbIe OpraHnyecKre coequHeHus. Ou3nueckrue 1 XUMUIeCKHe
CBOICTBa aMUHOKHUCIIOT (Ha MIpUMepe TTIUIHA). bruonornueckoe 3Ha4eHUe aMUHOKHCIIOT.
IlenTuner.

benku kak MMPUPOAHBIC BEICOKOMOJICKYJIAPHBIC COCAUHCHHA. HCpBI/I‘{Ha}I, BTOpHUYHAaA U
TPETUYHAA CTPYKTYpa 0eakoB. XMMHUUYECKHE CBOMCTBA OEIIKOB: TUApOJIN3, ACHATYypalus,
KauCCTBCHHBIC PCAKIIUU HA OCIKH.

DKcnepumenmanvhvle MemooObl U3yIEHUS BEIIECTB U UX MPEBPALCHUI: HaOI01eHHe U
OTKCaHKE JeMOHCTPAIIMOHHBIX OIBITOB: IEHATypalus OEIKOB TP HArpeBaHUH, IIBETHBIC
peaxiuu OEIKOB.



BbicokomosiekyasipHbIe COeUHEHHS

OCHOBHBIC TTIOHATHS XUMHHU BBICOKOMOIJICKYJIAPHBIX COGHHHCHHﬁZ MOHOMED, IIOJIUMED,
CTPYKTYPHO€ 3BC€CHO, CTCIICHB ITOJIMMEpHU3aAlUN, CPEAHAA MOJICKYJIApHAsA Macca. OCHOBHBIE
MCTO/JbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COCIUHCHHI — noJimMepu3anuAa v MOJMKOHACHCA .

3Kcnepumenmaﬂbubte Memoobl HU3YUYCHUSA BCUICCTB U UX npeBpameHHﬁ: O3HaKOMIJICHHUC C
06p33L[aMI/I MNPpUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAYYYKOB.

MexknpeaMeTHbIe CBSI3H.

Peanm3zanust MeXNpeIMETHBIX CBSI3€H MTPU U3YyYEHHUH OpraHnyeckoil xumuu B 10 kitacce
OCYIIIECTBIISICTCS Yepe3 UCIIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX OHATUHN, TaK U
MOHSITHM, SBIISIOUINXCSA CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

O6H_[I/Ie C€CTCCTBCHHO-HAYYHBIC ITIOHATHUS: SABJICHUC, Hay‘lHLIﬁ (I)aKT, T'umoTe3a, 3aKOH, TCOPH,
aHaJIu3, CUHTC3, KJ'IaCCI/I(I)I/IKaI_II/IH, INCPUOAUYIHOCTD, Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,
MOJCIUPOBAHUC.

dusuka: MaTepusd, DHCPIrusia, Macca, aToOM, 3JICKTPOH, MOJICKYJIA, BHGPFGTH‘{GCKI/Iﬁ YPOBCHb,
BCIICCTBO, TCIIO, O6T>éM, arperaTHoc COCTOSAHHC BCIICCTBA, (bHSH‘leCKHC BCINYMHBI U CIWMHHNIBI
HUX UBMCPCHHA.

buonorus: knerka, opranusm, ouocepa, 0OMeH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIE BellecTBa (O€IKH, yIriIeBOIbl, )KUPbI, (DEPMEHTHI).

["'eorpadusi: MuHEpasbl, TOPHbIE TTOPO/IbL, TOJIE3HBIE HCKOMIAEMBbIE, TOILIINBO, PECYPCHI.

TexHomorNns: MUIICBBIC ITPOAYKTBI, OCHOBBI pallMOHAJIBHOI'O ITUTAHUA, MOIOIIUC CPEACTBA,
JICKAPCTBCHHLIC 1 KOCMCTUYCCKUC ITPEIapaThbl, MaTCpUajibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX
BOJIOKOH.

11 KJIACC OBIIASA U HEOPTAHUYECKAS XUMUA
Teopernyeckne 0OCHOBbI XMMHH

XUMHUUECKUH 37IeMEHT. ATOM. SIapo aToMa, U30TOIBL. DIEKTPOHHAS 000104Ka. DHEPreTUYecKHe
YPOBHH, IOJIyPOBHH. ATOMHBIE OpOHTaINH, S-, P-, d- 2eMeHThl. OCOOCHHOCTH pacipeaeIeHus
AIIEKTPOHOB 10 OPOUTANISIM B aTOMaxX AJIEMEHTOB MEPBbIX YETHIPEX MEPUOA0B. DJIEKTPOHHAS
KOH(UTypalus aTOMOB.

Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema xXumuieckux 31meMeHToB 1. M. Menneneesa.
CBs13b eproan4ecKoro 3akoHa u [lepnoandeckoil cucTeMbl XUMUYECKHX dIeMeHTOB /1. 1.
MeHnneneeBa ¢ COBPEMEHHON TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CJIOKHBIX BEHIECTB 110 TPYIaM U
nepuoiaM. 3Ha4eHHe MEPUOJNIECKOTO 3aKOHA B Pa3BUTUN HAYKHU.

Crtpoenue BemiecTBa. XuMHUUYECKasi CBsA3b. BUbI XUMHUUYECKOH CBS3M (KOBaJCHTHAS HEIOJISIpHAS
U TIOJISipHAs, MOHHAS, MeTaJITn4ecKasi). Mexann3mbl 00pa30BaHMs KOBAJIEHTHOW XMMHUYECKOM



cBs131 (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN ). BomopoaHas cBs3b. BaqeHTHOCTD.
DNEKTPOOTPUIIATENBHOCTh. CTeTIeHb OKUCICHHS. VIOHBI: KATHOHBI M AHHOHBI.

BemiecTBa MONEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSTHCTBA COCTaBa
BellecTBa. TUIbI KPUCTAIINYECKUX PEIIETOK. 3aBUCUMOCTD CBOICTBA BELLIECTB OT TUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTre o nucnepcHbIX cucTeMax. MIcTHHHBIE M KOJIOMIHBIE pacTBOpBl. MaccoBast 1011st
BEIIIECTBA B PaCTBOPE.

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPTraHNYCCKUX COCHHHGHHﬁ. HOMGHKHaTypa HCOPTraHNYCCKUX BCIICCTB.
I'eneTnueckas cBI3b HEOPTraHNYCCKUX BCIICCTB, IIPUHAJICKAIINX K pa3JIMYHBIM KJIaCCaM.

XuMuueckas pcaKnusi. KJ'IaCCI/I(bI/IKaHI/IH XUMHNYCCKHUX peaKuHﬁ B HeOpraHH‘IeCKOﬁ u
opraHqucxoﬁ XUMHH. 3aKOH COXpaHCHUA MACChI BEIICCTB, 3dKOH COXPAaHCHUS U ITPCBPALICHHA
OHCPIUH IIPU XUMHUYCCKUX PCAKIUAX.

CKOpOCTb peakiyu, e€ 3aBUCUMOCTh OT pa3inyHbIX (pakTopoB. OOpaTHUMbIe PEAKIIHH.
Xumnueckoe paBHoBecre. DakTopsbl, BIUSIONUME HA COCTOSHUE XUMHUYECKOTO PABHOBECHS.
[Tpunnun Jle HlaTense.

SHGKTpOJII/ITI/I‘leCKaH Juccoluanus. CuibHbBIE U CIa0bIe QJICKTPOJIUTLI. Cpeﬂa BOJHBIX
pacTBOpPOB BCHICCTB: KHUCJIasd, HeﬁTpaanaﬂ, mIcJI04YHas.

OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC pCaKkuu.

IKcnepumenmanvHble MemoObl V3yUCHHs BEIIECTB U UX MTPEBPAIICHUIt: 1) 1eMoHCTpaus
tabnui «[lepromuueckas cucrema XuMuueckux anemeHToB J[. . MenzeneeBay, 2) uzydeHue
MOJIeNei KPUCTAITMYECKUX PeHIETOK, 3) HAOIIOICHUE U OMMCAHUE IEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCHAA BOJIOPO/Ia B IPUCYTCTBUU KaTalln3aTopa,
OIIPEEIIEHUE CPEABI PACTBOPOB BELIECTB C MOMOIIBI0 YHUBEPCAIBHOTO HHANKATOPA, PEAKLINN
MOHHOTO 00OMeHa), 4) [IpakTuueckas pabora «BnusHue pa3InyHbIX PAKTOPOB Ha CKOPOCTh
XAMHYECKON PEAKIIUN.

Pacuémnuie 3a0auu.

Pacuétrl o YPaBHCHUAM XUMHUUYCCKUX peaKI.lPIﬁ, B TOM YHUCJIC TCPMOXUMHUYCCKUC pvaéTBI,
paC‘{éTBI C UCIIOJIB30BAHUECM IMOHATHA «MAaCCOBasdA JOJIsA BEIICCTBA.

Heopranuyeckasi xumus

Hewmeramnsl. [lonoxxenue HemetamioB B [lepuoauyeckoil cuCTEME XUMHUYECKHUX 3JIEMEHTOB /1.
W. MeHnneneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB. DPU3NYECKUE CBOWCTBA HEMETAILIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuMepe KUCIopoa, cepsl, hocdopa u yrieposa).

XUMHUYECKUE CBOMCTBA BAXKHEHUIIINX HEMETAIIOB (TAJIOTEHOB, Cephl, a30Ta, (hocdopa, yriepoaa u
KPEMHHUS) U UX COEAUHEHUN (OKCHI0B, KUCIOPOACOAEPKAINX KUCIOT, BOJOPOIHBIX
COCIMHEHUI).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUMN.
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Meramnel. [Tonoxxenne metaninoB B [lepronnueckoit cucreme XuMU4eckux 3memMeHToB /. U.
MemnpeneeBa. OCOOCHHOCTH CTPOCHHSI SJICKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. OO01ue
¢u3nueckue cBoiicTBa MeTayuI0B. CINIaBbl METAJUIOB. DIIEKTPOXUMUYECKUN PsAJ] HAIPSHKEHUI
METaJIOB.

XUMHYECKUE CBOMCTBA BAKHEUIIIMX METAIUIOB (HATPU, KU, KAJIbIIMM, MarHui, allOMAHUN,
LIUHK, XPOM, JK€JI€30, MEJIb) U UX COCTUHEHUM.

OO6mmue criocoObl MoTy4YeHUsT MeTaJuIoB. [IpruMeHeHre MeTalioB B OBITY U TEXHHKE.

AKcnepumenmanvuble MemoObl W3yUEHNsI BEIIECTB U MX MPEBpalleHuit: 1) usydeHnue
KOJUTEKITUH «MeTaibl M CIUIaBb» U 00Pa3I0B HEMETAIJIOB, 2) pEIlIeHHEe KCIIEPUMEHTATBLHBIX
3aja4, 3) HaOJIOACHUE U OTNIMCAHKUE JIEMOHCTPALMOHHBIX M JT1a00PATOPHBIX OIBITOB
(B3auMo/ielicTBHE THIPOKCH A AIFOMUHHUSI C PACTBOPAMHU KHUCJIOT U IIE€JI0YeH, KaUeCTBEHHbIE
peakuuy Ha KaTUOHbBI METAJLJIOB).

PacuéTHble 3a1auu.

Pacuétbl Mmacchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU
00BEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BELIECTB, pacuéThl Macchl (00BbEMA, KOJIUYECTBA
BELIECTBA) IPOJAYKTOB PEAKIIUH, €CJIN OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHA ¥ KH3Hb

Ponb xumun B 00ecreyeHrH SKOJI0TMYeCKON, SJHEPTeTUIECKON 1 MUIIEeBOM 0€30MacHOCTH,
pa3sBUTUU MeIUUMHBL. [[OHATHE 0 HAYYHBIX METOAAX NTO3HAHUS BELIECTB U XUMUYECKHUX
peaKuui.

HpeI[CTaBJ'IeHI/I}I 00 O6H.[I/IX HAYYHBIX IIPUHOUIIAX IMMPOMBIIIJICHHOT'O ITOJTYUCHUS BaKHEHUIITHX
BCIICCTB.

Yenosek B MHUPE BCHICCTB U MATCPHUAJIIOB: BaKHEHUIIIHE CTPOUTCIIbHBIC MAaTCPUAJIbI,
KOHCTPYKIIHMOHHBIC MAaTCPUAJIbI, KPACKHU, CTCKJIO, KCPAMHKA, MAaTCPpHUAJIbI JJIA 3JICKTPOHUKH,
HaHOMATCPUAJIbI, OPTraHUYCCKNEC U MUHCPAJIbHBIC y,u06peHI/151.

Xumus u 30POBLC YCIJIOBCKA: IPaBUJId UCITOJIB30BAHUA JICKAPCTBCHHBIX MIPCIIAPATOB, IIpaBUJIa
0e30IMacHOT0 UCIIOJIb30BaHUS npemnapaTron OBITOBOI XMMHUH B MMOBCEAHEBHOM KH3HU.

MexnpeamerHbie CBA3H.

Peanu3amus MeXIpeAMETHBIX CBA3EH MpH U3y4eHUH 00IIel U HeopraHndecko Xxumuu B 11
KJIacCe OCYILIECTBIISIETCS YEpe3 UCII0JIb30BaHHE KaK OOIINX €CTECTBEHHO-HAYUHbIX MMOHSATHI, TakK
Y NIOHATUH, SBIAIOIIUXCSA CUCTEMHBIMU I OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O
LUKJIA.

OO61re ecTeCTBeHHO-HAYYHbIE TIOHATHS: Hay4HbIH (PaKT, rUnoTe3a, 3aKOH, TEOPHs, aHAJIH3,
CHHTE3, KJaccu(uKaIus, NepruoAnIHOCTb, HAOII0IeHUE, IKCIIEPUMEHT, MOJICTUPOBAHHE,
U3MEPEHHUE, SABJICHUE.
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®duznka: MaTepusi, SHEPTHUs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOI,
pPalMOaKTUBHOCTH, MOJICKYJIa, YHEPTETHUECKHUI YPOBEHbB, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSTHUE BEIIECTBa, PU3NUECKUE BEIIMYUHBI U €AMHUIIBI KX U3MEPEHHSI, CKOPOCTb.

Buonorus: kierka, opranusm, s3Kocuctema, obnocdepa, MaKpo- 1 MUKPOIIIEMEHTbI, BUTAMHHBI,
0OMEH BEIIECTB B OpraHU3MeE.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbL, TOJIE3HBIE HCKOMIAEMBbIE, TOILITUBO, PECYPCHI.

TexHoorus: XUMHYSCKas IIPOMBINUICHHOCTb, MCTAJLTYPI'Us, IIPOU3BOACTBO CTPOUTCIIbHBIX
MaTCpHaJIoOB, CEIBCKOXO03HCTBEHHOE IIPOU3BOJACTBO, IMUIICBasd IIPOMBIINIJICHHOCTD,
(bapMaHeBTI/ILIGCKaH IIPOMBIINIJIICHHOCTD, IIPOU3BOACTBO KOCMETHUYCCKUX IIPEIIapaToB,
MMPONU3BOACTBO KOHCTPYKIIMOHHBIX MaTCPHAJIOB, DJICKTPOHHAA IIPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS 00YYAIOIIUMUCS TPOrpaMM
cpenHero odmiero oopazoBanus (JIMYHOCTHBIM, METAIPEIMETHBIM U IpeaMeTHbIM). HayuHo-
METOUYECKONM OCHOBOM JIJIsl pa3pabOTKH MJIAaHUPYEMbIX PE3yJIbTaTOB OCBOSHUS IPOrpaMM
cpemHero oomiero o0pa3oBaHus SBISETCA CHCTEMHO-ETEIFHOCTHBINA TTOIXO/.

B cooTBeTCTBUM ¢ CUCTEMHO-AEATEILHOCTHBIM IIOIX0J0M B CTPYKTYPC JIMYHOCTHBIX
PE3yJIbTAaTOB OCBOCHUS IPCAMETA «XUMHS» Ha YPOBHE CpCAHCTO O6H_Iel"0 O6pa3OBaHI/I$I
BBIJCJICHBI CIICAYIOIHUE COCTABIIAIOIINC:

OCO3HAHHUEC O6y‘IaIOIJ_[I/IMI/IC$I pOCCHfICKOfI Fpa)KI[aHCKOﬁ NACHTUYHOCTHU — I'OTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATCIIbHOCTH U CaAMOOIIPCACIICHUIO,

HaJIM4HuC MOTHBAIIUU K 06y‘leHI/IIO;

HCJICHAIIPABJICHHOC PAa3BUTUC BHYTPCHHUX Y6C)KI[6HI/II7I JJMYHOCTH Ha OCHOBEC KJIFOUCBBIX
LICHHOCTEH U HCTOPUUCCKHUX TpaIII/II_II/Iﬁ 0asoBoit HAayYKU XUMUU;

TOTOBHOCTb U CIIOCOOHOCTH 00YUAIOIINXCS PYKOBOJICTBOBATHCS B CBOCH JACATETLHOCTH
IICHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, TIPUCYIIIMMH IEIOCTHOW CHCTEME XUMHUYECKOTO
o0Opa3oBaHus;

HaJIMYUEC IIPpaBOCO3HAHUA 9KOJIOTHYECKOMN KYJIBTYPEI 1 CIIOCOOHOCTH CTAaBUTh ey 1 CTpOUTH
KHU3HCHHBIC IIJIaHBbI.

JImgyHOCTHBIE PE3YIbTATEI OCBOCHUSA IPEAMETA «XTMHUS JOCTUTAOTCA B €AMHCTBEC y‘—IG6HOI>i n
BOCITMTATEIEHOM JACATCIBHOCTH B COOTBETCTBHUH C T'YMAHUCTHYCCKUMU, COONOKYJIBTYPHBIMU,
AYXOBHO-HPAaBCTBCHHBIMHU LICHHOCTAMU U UJIC€aJIaMU pOCCHﬁCKOI‘O TpaXxJ1aHCKOT'O OGH.IGCTBa,
INPUHATBIMU B O6IJ.I€CTB€ HOpMaMH U IIpaBUJIaMU MMOBCACHUA, CHOCOGCTBYIOH_[I/IMI/I nponeccam
CaMOIIO3HaHUA, CaMOPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUSA JIMYHOCTU 06yqa10mnx05{.

12



JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS MPEAMETa «XUMHUS OTPaXatoT chOPMUPOBAHHOCTD
OTIbITA TIO3HABATEIILHOM U MPAKTHUECKON JAEATEIBHOCTHA 00yJArOIIUXCS M0 PeaTn3aiuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HaHUA 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB M 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MMPEACTABJICHHUA O COLMMAJIBHBIX HOpMax U MpaBujiaxX MEKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOM TBOpquKOfI ACATCIIBHOCTHU ITPHU CO3TaHUHN yLIe6HBIX IIPOCKTOB,
PECLIICHUN y‘IC6HBIX H IIO3HABATCIIbHBIX 3a1a4, BBIIIOJIHCHUHU XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI JPYTUX IpU
aHaJIM3e Pa3IMyYHbIX BUJIOB yUE€OHOH NeATEIbHOCTH;

2) NATPUOTHYECKOI0 BOCIIUTAHUSA
ONCHHOCTHOI'O OTHOMICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTIO OTCUYCCTBCHHOM XHMUU,

YBaXCHUS K IPOLCCCY TBOPUCCTBA B obnactu TCOPHH U ITPAKTHYCCKOI'O IIPUMCHCHUA XUMHU,
OCO3HAaHHA TOTO, UTO JOCTHIKCHHA HAYKHU €CTh PE3YyJIbTAT AJIUTCIbHBIX Ha6JIIOIl€HI/H>'I,
KPOIMOTJIMUBLIX OKCIICPUMCHTAJIBHBIX ITIOMCKOB, IIOCTOAHHOI'O TpyAda yT-IéHI)IX " MPAKTUKOB;

HHTEPECCA U MO3HABATCIIbHBIX MOTHUBOB B IMOJIYYCHHUU W TTOCIICAYIOMIEM aHAJIN3C I/IH(l)OpMaI_II/II/I ()
NEPCAOBBIX TOCTHIKCHUAX COBpeMeHHOﬁ OTECUYCCTBCHHOM XHUMUU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OLCHUBATHL CUTyallluH, CBA3AHHBIC C XUMUUYCCKHUMU SABJICHUAMU, U IPUHUMATD
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U IMMOCTYIIKHU CBOUX TOBapPIHIGfI C HOSI/IHI/Iﬁ
HPABCTBCHHBIX U ITIPAaBOBBIX HOPM M OCO3HAHUEC HOCJ'Ie,ZICTBI/Iﬁ OTUX IMOCTYIIKOB;

4) popMupoBaHNs KYJbTYpPbl 310POBbS:

ITOHHUMaHHUA HCHHOCTCﬁ 310pOBOTO U 0€30I1acHOro 06pa3a KH3HHU, HCOGXOI{I/IMOCTI/I
OTBETCTBCHHOI'O OTHOIIICHUA K CO6CTBCHHOMy q)HSquCKOMy H IICUXUYCCKOMY 310POBBIO;

coOuTroIeHHs IpaBuil 0€30MacHOro 0OpaleHHs ¢ BEIECTBAMHU B OBITY, TOBCETHEBHOMN >KU3HU U B
TPYIOBOH JESTEIBHOCTH;

MOHUMAaHMsI IEHHOCTH MPABUJ UHIAUBHIYaTbHOTO M KOJJIEKTUBHOT'O 0€30I1aCHOTO MTOBEICHUS B
CUTYyalUsAX, YTPOXKAIOLUX 3J0POBBIO U JKU3HU JIIOCH;

OCO3HAHMSI MOCTIEICTBUI U HETIPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aIKOroIs,
HapKOTHUKOB, KYpPEHHUs);
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5) TpynoBOro BocnuTaHus:

KOMMYHI/IKaTHBHOﬁ KOMIICTCHTHOCTH B y‘{e6HO'HCCHe,HOBaTeHBCKOI>'I JACATCIIBHOCTH,
O6H.I€CTB€HHO HOJ'ICSHOI\/'I, TBOp‘IeCKOﬁ " APpYyrux BUJAAX ACATCIbHOCTHU,

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PCIICHHH MPAKTUYCCKHUX 3a/1a4 COMAIbHOM HANIPaBJICHHOCTH
(B paMKax CBOETO KJIacca, IIIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY W3YYEHHIO MPOQECCHl pa3IMYHOro poja, B TOM YHCIIe HAa OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM Tpyla U pe3yibTaTaM TPYAOBOH IeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY WHAWBUAYAIBHON TpAeKTOpUU 00pa3oBaHwsl, Oy Tymiei
Mpo(eCCUu U peann3aiii COOCTBEHHBIX )KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTpeOHOCTEH 00111eCcTBa;

6) 3K0JIOrMYEeCKOr0 BOCTIUTAHUSA:

9KOJIOTHUYECKH TEJIECO00Pa3HOT0 OTHOIICHHMSI K MPUPOJIC, KAK HICTOYHHUKY CYIIESCTBOBAHUS KU3HH
Ha 3eMiie;

MOHHUMAaHUs TJ100aIbHOTO XapaKkTepa SKOJIOTUICCKUX HpO6JIeM, BINSAHUA S9dKOHOMHWYCCKUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHOM U COLIMATIBHOM CPEbI;

OCO3HAaHUA HCO6XO,Z[I/IMOCTI/I HCIIOJIb30BAHUS JOCTHKEHUM XUMHUH OIS peuieHus BOIIpOCOB
ParOHAaJIbHOI'O NPHUPOAOIIOJIb30BAHUAA,

AKTUBHOT'O HEMPUATHUS ACUCTBUN, IPUHOCSIINX BPEJ OKPYKAIOIIEH IPUPOIHOM cpene, yMEHUs
IPOTHO3UPOBATh HEOIArONPHUATHBIE HIKOJIOTHUECKUE MTOCIIEACTBUS IPEANPUHUMAEMbIX JeHCTBUI
U IIPEJOTBpAIIATh UX;

HaJIU4Ms Pa3BUTOTO YKOJIOTHYECKOTO MBIIIJIEHUs, YKOJIOTUYECKON KYJIbTYPBhI, OIIbITA
JEATEIBbHOCTH KOJIOTMYECKON HAIPABIEHHOCTH, YMEHHS PYKOBOIACTBOBATHCS MU B
M03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMATIbHON MPAKTHKE, CHOCOOHOCTH U YMEHHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ ¥ 0OIIIECTBEHHOW NMPAKTUKU;

NOHUMAaHMA celM()UKY XUMUU KaK HayKH, OCO3HaHUS €€ poiu B (GOPMUPOBAHUN
PalMOHATIBHOTO HAYYHOT'O MBILIUIEHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTaBICHUS 00 OKpYKalolIeM
MUpE KaK O €AUHCTBE IPUPOBI U YEIOBEKA, B TO3HAHUH NIPUPOAHBIX 3aKOHOMEPHOCTEN U
pelIeHny IpobiieM COXpaHEeHUs TPUPOIHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0CO00H 3HAYMMOCTH XUMHUU JJIs COBPEMEHHOM IMBUIIN3AIUU: B €€
I'YMaHHCTUYECKOH HAIIPaBICHHOCTH U BaKHOW POJIM B CO3JJaHUU HOBOM 0a3bl MaTepHabHON
KYJBTYPHbI, pEIICHUH TJIO0ATBHBIX MPOOJIEM YCTOMYUBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPIreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, B PAa3BUTHU MEAHUITUHBI,
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00eCIeYeHUH YCIOBUH YCIICIITHOTO TPY/Ia U AKOJIOTHYSCKH KOM(POPTHOM KU3HU KaXKI0T0 WieHa
o0I11eCTBa;

€CTECTBECHHO-HAYYHO! I'PaMOTHOCTH: [IOHUMaHUS CYIIHOCTH METOAOB ITO3HAHUS, UCIIOIb3yEMbIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTHU MCIOJIb30BaTh I10Iy4aeMble 3HaHUS JJI aHAIN3a U
00BsICHEHUS SIBJICHUN OKPYXKAIOIIET0 MUpa U MPOUCXOIAIIMX B HEM U3MEHEHUH, YMEHUS J1e1aTh
000CHOBaHHBIE 3aKJIFOYCHUS HA OCHOBE HAYYHBIX (PAKTOB U MMEIOLIMXCS TAHHBIX C IIEIIHI0
IIOJIy4E€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEILHO MCIIOIb30BaTh XUMUUYCCKHIC 3HAHUS AJIg pCIICHUA HpO6JIeM B
PCAIbHBIX JKU3HCHHBIX CUTYyallUAX;

HHTEPECA K ITO3HAHUIO U HCCIICIOBATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CITOCOOHOCTH K HCTIPECPBLIBHOMY 06p8.30BaHI/IIO u CaM006paSOBaHI/IIO, K aKTUBHOMY
MMOJIYYCHHIO HOBBIX 3HAHWUH 10 XMMHWHU B COOTBETCTBUM C KU3HECHHBIMU HOTpe6HOCT$IMI/I;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B Pa3IMYHBIX cdepax mpodecCHOHATbHON AeSITETbHOCTH.
METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yabTaTbl OCBOEHUS y4EOHOT0 IpeaMeTa « XMMUsA» Ha YPOBHE CPEAHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HauYMMBIE U1 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIINXCS MEXIUCHUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE IOHATHUS, OTPaKatoIUe IIEIOCTHOCTh HAYYHON KapTHHBI MUpa
U CelM(PHUKY METOJIOB IIO3HAHMSI, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPIus, SIBIEHUE, MPOIIECC, CUCTEMA, HAyYHbIM (pakT, MPUHIMII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJIbHbIE YUeOHbIE IeHCTBHS (TI03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYIIATUBHBIC),
obecrieunBaroiue GopMupoBaHue GPyHKITMOHATBHOW IPAMOTHOCTH M COIMATBHON KOMIICTCHITUH
o0yJaromuxcs;

CIIOCOOHOCTH 06yqa10mnxc;1 HCIIOJIb30BATh OCBOCHHLIC MCKIUCIUIIJIIMHAPHBIC,
MHPOBO33PCHUCCKNUEC 3HAHUA U YHUBCPCAJIbHBIC y‘-ICGHBIC JeHCTBHS B II03HABATEIILHOM U
COIIMAIBLHOM IIPaKTUKCE.

MCTaHpCIlMCTHBIC PE3YIbTATHI OTPAKAKOT OBJIAACHUC YHUBCPCAJIbHBIMUA y‘-IC6HLIMI/I
MMO3HABATCIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMUA JIEUCTBUSIMU.

OB.Haz]e}me YHUBEPCAJIbHBIMHA y‘leﬁﬂbIMl/l MO3HABATCJIbHbBIMU I[eﬁCTBHHMH:
1) 6a3oBble JJorMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO (JOPMYJIUPOBAThH U aKTyaJIU3UPOBATH MIPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpCaACIIATh LCIN ACATCIbHOCTH, 3a1aBast IapaMCETpPbl U KPUTCPUU UX NJOCTUKCHUSA, COOTHOCUTDH
PE3YIbTAThI ACATCIIBHOCTU C ITOCTABJICHHBIMU LECISAMU

15



HCII0JIB30BATh IIPKU OCBOCHHUU 3HAHHUH HpI/IéMBI JJOTHYCCKOI'O MBIIIIJICHUSA — BBIACIIATH
XAPaKTCPHBIC ITPU3HAKU MMOHATUN U YCTaHaBJIMBATb UX B3aMMOCBA3b, UCITIOJIL30BATh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BICHCHUS OTACIBbHBIX (baKTOB u HBHCHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIS KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIIN;
YCTaHaBIUBATh IPUYNUHHO-CIEACTBEHHBIE CBA3U MEXKAY U3Yy4aCMbIMU SIBICHUSAMH;

CTPOUTH JIOTHYECKUEC PACCYKICHUA (I/IHIIYKTI/IBHBIG, JACAYKTUBHBIC, 110 aHaJIOFI/II/I), BBIABJISITH
3aKOHOMECPHOCTHU U MMPOTHUBOPECUHUA B paCCMaATpHUBACMBIX SABJICHUAX, (bOpMyanOBaTb BBIBOJbI U
3aKJIFOYCHHA,

IIPUMCHATH B IIPOLCCCC MMO3HAHUS, UCITOJIb3YEMBIC B XUMHWU CUMBOJIMYCCKHUC (3HaKOBHe)
MOJICIIH, Hp606paSOBBIBaTB MOJCJIBbHBIC ITPCACTABJICHUA — XUMHUYECKHI 3HaK (CI/IMBOJ'I) 3JICMCHTA,
XUMHNYCCKas (bopMyna, YpaBHCHUC XUMHUYECKOM p€aKuuun — Ipu pCIICHUN y‘le6HBIX
IMMO3HABATCIIbHBIX W ITPAKTUYCCKHX 3a/lad, IPUMCHATH HAa3BAaHHBIC MOJICJIbHBLIC ITPCACTABIICHUS
AJI BBIABJICHUSA XaPaKTCPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIICCTB U XUMHUYCCKUX peaKuHﬁ.

2) 0a30BbIe HCCJIeN0BATEIbCKHE IeHCTBHS:
BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHil;

q)OpMy.]II/IpOBaTB OCJIM 1 3aJa4M UCCIICJ0BAaHUs, HCITIOJIb30BAaTh ITOCTABJICHHBIC U CAMOCTOATCIIBHO
C(i)OpMy.]'II/IpOBaHHHe BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHWA U OCHOBBI JJIA
q)OpMI/IpOBaHI/IH THIIOTE3BI 110 MPOBEPKE MPAaBUIIBHOCTU BBICKA3bIBACMBIX CY)KJICHI/II\/'I;

BJIaACTb HABbIKAMU CaAMOCTOATCIIbHOT'O IIJIAHUPOBAHHUA U ITPOBEACHUA YUCHUYCCKUX
OKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHSI HAOJIOIAaTh 33 XOJI0OM IMPOIecca, CAMOCTOSTEILHO
NPOTHO3UPOBATH €0 Pe3yabTaT, GOPMYIUPOBATH OOOOIIEHHUS U BEIBOIBI OTHOCUTEIHLHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIICAOBAHUS, COCTABIISITH 000CHOBAHHBIN OTUYET O MPOJICITaHHON
pabore;

an06peTaTb OIIBIT yququCKOﬁ HCCJIEeIOBATEIbCKOMN U HpO@KTHOﬁ ACATCIIbHOCTH, IIPOABJIIATH
CIIOCOOHOCTBH U TOTOBHOCTD K CaMOCTOATCIIBHOMY IMOUCKY MCTOJOB PCIICHUA ITPAKTHUYCCKUX
3aZla4, MIPUMCHCHUIO PA3JIMIHBIX MCTOA0B ITO3HAHM.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(OpMAIMK (HAYUYHO-TIOMYJIApHAs JUTEpaTypa
XUMHUYECKOT'0 COZIep KaHusl, CIpaBOYHbIe TOcoous, pecypchl MIHTepHeTa), aHaTU3UPOBaATh
UH(POPMALIMIO PA3TUYHBIX BUIOB U (hOPM MpEACTaBICHUS, KPUTHUECKHU OLIEHUBATH €€
JIOCTOBEPHOCTH Y HENIPOTUBOPEUNBOCTD;

(dbopMynHpoBaTh 3aPOCH] U MPUMEHSATH Pa3IMYHbIE METOIbI IIPU TIOMCKE U 0TOOpE
uHpopManru, He0OXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3aa4y ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT UCIIOIB30BAaHMS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUHN U
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;
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CaMOCTOSITEIIbHO BEIOMPATh ONTUMAJIbHYIO (hOpMy TipecTaBieHust HHPOPMAIHH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JPYTHUE);

MICIIOJIb30BATh HAYYHBIH S3bIK B KAYECTBE CPECTBA IPU pabOTE C XMMHYECKOW HH(POPMAILIUCH:
HNPUMCHSTh MEXITPEAMETHbIC (PHU3MYECKUe U MAaTEMAaTHUECKIE) 3HAKH U CUMBOJIBL, ()OPMYJIBI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HUCIIOJIB30BAaTh U HpeO6paSOBI)IBaTB 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAI'TIATHOCTH.
OBJIaIleHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHA I[eﬁCTBPIﬂMI/I:

3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIAEMOM TEMBbI B X0J1€ IMAJIOTa U/UITU JUCKYCCHH,
BBICKA3bIBaTh UieU, GOPMYIHUPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIBHO BBITOTHEHUS
MIPEIOKCHHOM 3a1a4H;

BBICTYIIATh C IIPE3EHTALMEN PEe3yIbTaTOB [103HABATEIBHOM 1€ TEbHOCTH, OTYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBINOJIHEHUH XUMUYECKOTO
9KCHEPUMEHTA, MPAKTUYECKOH paboThI 110 UCCIIEJOBAHUIO CBOWCTB M3y4aeMbIX BEILECTB,
peanu3anuy y4eOHOro mpoeKTa U (PopMyIMpOBaTh BBIBOBI 10 PE3yJIbTaTaM IPOBEAEHHBIX
UCCJIEJOBAaHUM MTyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYX/I€HUS U OOMEHAa MHEHUSIMH.

OBnaueHne YHUBEPCAJIbHBIMHU PEryJasiTUBHBIMHA HeﬁCTBHHMH:

CaMOCTOSITENILHO [UIAHUPOBATh U OCYLLECTBISATH CBOIO II03HABATENIbHYIO J€STEIbHOCTD,
ornpenenss e€ LeiIH U 337a4, KOHTPOJIUPOBATh U 110 Mepe He0OXOAUMOCTH KOPPEKTUPOBATh
npe/laraeMblii alrOpUTM JAEHCTBHH MTPU BHIMOJIHEHUH YUYE€OHBIX U HCCIIE0BATENIbCKUX 3a/1aY,
BbIOMpaTh Hanbosee H3PPEKTUBHBIN CIIOCOO UX PELICHHS ¢ YIETOM MOTyYEHHsI HOBBIX 3HaHUH O
BEIIECTBaX U XUMHUUYECKUX PEaKLUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.
NPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABIECHUN O XUMHUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XUMHUHU B ITIO3HAHUN SIBJIEHUN pupoarl, B CbOpMI/IpOBaHI/II/I MBIIIJICHUA N
KYJIbTYpbI JINYHOCTH, €€ PYHKITMOHAITHHOW TPAMOTHOCTH, HEOOXOIUMOM TSI pEIICHUS
MPAKTUYECKUX 33/1a4 U IKOJOTHIECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOPAas BKJIFOYAET: OCHOBOIIOJIATratolIAe MOHSATUS
(XUMHYECKUI 2JIEMEHT, aTOM, JIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJia, BaJIECHTHOCT,
AIEKTPOOTPHUIIATEIIBHOCTD, XUMUYECKas CBsI3b, CTPYKTypHas popmyina (pa3BépHyTas u
COKpaI&HHas ), MOJb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIIN CKEIET,
GyHKIIMOHATBHAS TPYITA, PAAUKAI, U30MEPHUS, U30MEPHI, TOMOJIOTHYECKUNA PSi/I, TOMOJIOTH,
YIJIEBOAOPOBL, KUCIOPO U a30TCOAEPIKALLINE COCTUHEHNS, MOHOMED, IMOJUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPUsl CTPOCHUSI OPTAaHUUECKUX
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BemecTB A. M. byTiiepoBa, 3aK0H COXpaHEHHSI MacChI BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN S3BIK XUMHUHU; MUPOBO33PCHUYCCKUC 3HAHUSA, JIC)KAIIUC B OCHOBC ITIOHUMAaHUS
MNPUIUHHOCTHU U CUCTCMHOCTU XUMHNYCCKUX HBHGHHﬁ, q)aKTOJIOFI/I‘ICCKI/Ie CBCACHUA O CBOfICTBaX,
cocTaBe, OJy4YeHUHU U 0€30MaCHOM MCIOJb30BAHNN BAKHEHUIIINX OPraHUIECKUX BEIICCTB B OBITY
Y IPAKTUYECKOMN JESTEIHHOCTU YEIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC MPU3HAKU MOHSATHIA, YCTaHABIIMBATD UX
B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIIUE ITOHATHS IIPU OIIMCAHUU COCTaBA, CTPOCHUS U
IIPEBPALICHUN OPraHU4YECKUX COCIMHEHUM;

c(OpPMHPOBAHHOCTh YMEHUI HCIOIB30BATH XUMUYECKYIO CUMBOJIUKY JUISI COCTABJICHUS
MOJIKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMN, COKpAIIEHHOH ) (hOpMyIT OpraHMYECKUX BEIIECTB
Y ypaBHEHUI XMMUYECKUX PEAKIMI, N3TOTABJINBATE MOJEIN MOJIEKYJ OPTaHUYECKUX BELLIECTB
JUISL AJUTFOCTPALMU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAaHABIMBAThH MPUHAIICKHOCTD U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 UX COCTABY M CTPOCHHUIO K OMPENIEIEHHOMY KIIACCy/TPYIITE COSTUHEHHM
(YrneBomopobl, KUCIOPO M a30TCOAEPIKAIINE COSAMHEHHSI, BRICOKOMOJIEKYIISIPHBIE
COeIMHEHUS ), TaBaTh UM Ha3BaHUs Mo cucrematndeckoit HomeHkiarype (IUPAC), a Takxke
MPUBOJUTH TPUBUATIBHBIC HA3BAHUS OT/ICIbHBIX OPTaHUYECKHUX BEUIECTB (ITHIICH, MPOIMHIIEH,
aleTHUIICH, STUJICHTIINKOIIb, TIUICPUH, PeHON, (GopMabaeTh]I, aleTalbIeI i, MypaBbUHAS
KHCJIOTa, YKCYCHAs! KUCJIOTA, OJICMHOBAsI KMCIIOTa, CTEAPUHOBASI KUCIIOTA, TIII0K03a, PpyKTO3a,
KpaxmaJ, eJITI0103a, TIUIIHUH);

c(OpMHUPOBAHHOCTh YMEHUS ONPEAEIIATh BUIbl XUMUUYECKOM CBSI3U B OPraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATH MOJIOKEHUSI TEOPUHN CTPOCHUS OPTaHMUECKUX BEIIECTB
A. M. bytneposa 1jist 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS;
3aKOH COXPaHEHUs MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEpPHU30BaTh COCTAB, CTPOEHHE, (PU3NUECKHE U XUMUUYECKUE
CBOﬁCTBa THUITHNYHBIX Hpe}ICTaBI/ITeHef/'I paBJ’II/ILIHI)IX KJIaCCOB OpFaHI/I‘ICCKI/IX BCIICCTB (MCTaH,
9TaH, dTWJICH, TPOIUJIEH, alleTHUiIeH, OyTaauen-1,3, Mmetunoyranuen-1,3, 6€H3071, METaHO,
ATAHOJI, TUJICHTIIUKOJIb, TIUIEPHH, (PEHOJI, arleTallbIeTH I, MypaBbUHASI K YKCYCHasl KUCJIOTHI,
TIIF0K03a, KpaxMaJl, IeJUTI0I03a, aMHHOYKCYCHAs KHUCIIOTA), HIUTFOCTPHUPOBATH TEHETHIECCKYIO
CBSI3b MKy HUMU YPaBHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX PEAKINI C UCIIOJIb30BaHUEM

CTPYKTYPHBIX (OPMYIT;

c(OpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOUHUKHU YIIIEBOJOPOIHOTO ChIPbs (HEDTB,
NPUPOIHBIH ra3, yrois), ciocoObl UX MepepadoTKH U MPAKTUYECKOe MPUMEHEHHE POTYKTOB
nepepabdoTKH;

c(OpPMHPOBAHHOCTh YMEHUH TPOBOINUTH BHIYUCICHUS IO XUMUYECKUM YPaBHEHUSM (MacChI,
00BbEMa, KOJTMUECTBA UCXOAHOTO BEIECTBA MIIM MPOIYKTa PEaKIIUU IO U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB MIIU MPOJYKTOB PEAKIIH);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/IaX HAYYHOTO

IMO3HAaHHsA, UCTTIOJIL3YCMBIX B XUMHUH TTPHU U3YUCHUU BCIICCTB U XUMHWYCCKUX SIBJICHUI
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(HabmroieHne, N3MEPEHHE, SKCTICPUMEHT, MOJICITMPOBAHUE ), UCIIOJIB30BATh CUCTEMHBIC
XUMHYCCKUC 3HAHUA OJId IPUHATUSA pemeHHﬁ B KOHKPCTHBIX JXU3HCHHBIX CUTYyallUAX, CBA3aHHBIX
C BCIICCTBAMU U UX IIPUMCHCHHUCM

c(hOpPMUPOBAHHOCTh YMEHUH COOJIIOIaTh MIPABHIIA TIOJTB30BAHUS XUMUYECKOW MOCYI0U U
J1a00paTOpHBIM 000PYIOBAaHHUEM, a TAK)KE IPaBUiIa 00PAIIEeHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMU TI0 BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTH YMEHUH IIJIAHUPOBATH U BBIMOJHATH XUMHUECKUI SKCIIEPUMEHT
(mpeBpallleHus1 OpraHMYECKUX BEILECTB IIPU HAIrPEBaHUU, IOJIYyYEHHE STHIEHA U U3yUYEHUE €T
CBOWCTB, KQUECTBEHHBIE PEAKIIMN OPTaHMUECKUX BEIIECTB, JeHATYpaIs OCIKOB IpU
HarpeBaHuM, LIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBHUHU C IIPaBUJIaMU TEXHUKH 0€30I1aCHOCTH
npu oOpalIeHNH C BELIECTBaMH U J1a00paTOpHbIM 000py10BaHUEM, ITPECTABIATH PE3yIbTaThl
XMMHUYECKOI'0 3KCIIEpUMEHTa B (hopMe 3anucy ypaBHEHUNH COOTBETCTBYIOLINX PEAKLUi U
(bopMyIHpOBaTh BHIBO/IBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHATU3UPOBATH XUMUYECKYIO HH(OPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U APYrux);

c(OpPMHPOBAHHOCTh YMEHUH COOJIOIaTh MPaBUIIa SKOJIOTHUYECKH 1I€IECO00Pa3HOTO MTOBEICHHS B
OBITY U TPYAOBOH NEATEIHLHOCTH B IIENIAX COXPAaHEHUSI CBOETO 3/I0POBbS U OKPYKaroIen
MIPUPOJIHOI Cpesibl, 0CO3HABAThH OMACHOCTH BO3JICHCTBUS Ha KUBBIE OPraHU3MBI OIpeIeIEHHBIX
OpraHMYECKUX BEIIEeCTB, MOHUMas cMbich nokazatens [1/IK, moscHATh Ha mpuMepax crocoObl
YMEHBUIEHUS U MIPEAOTBPALIEHUS UX BPEAHOIO BO3ACHCTBUS Ha OPTaHU3M UYEIOBEKA;

JJIA 06yqa}oumxc;1 C OIrpaHUYCHHBIMH BO3MOKHOCTAMU 3JO0POBbA: YMCHUC IPUMCHATL 3HAHU A
00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMMO3HAHHUA BCHICCTB U XUMHUYCCKUX HBJ'IeHHfI;

JUISL CJIETIBIX U CIIa0OBUAIIMX 00yUarOIUXCsl: YMEHUE HCII0JIb30BaTh pelibe(hHO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins nis 3anucu Xxumuueckux Gopmyi.

11 KUIIACC
[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUN: O XUMHUECKOW COCTABJISIONIECH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMUH B TTIO3HAHWUH SIBJICHUHN TPUPOJIBI, B HOPMUPOBAHUH MBIIUICHUS 1
KYJIbTYpbI INYHOCTH, €€ PYHKITMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOM TSI pEIICHUS
MPaKTUYECKHX 33/1a4 ¥ DKOJOTHIECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM Cpelie;

BIIAICHUC CI/ICT@MOfI XUMHUYCCKUX 3HaHHI>'I, KOTOpaH BKJIFOYACT. OCHOBOIIOJIATrarOIINEC ITOHATUS
(XMMHYECKHUI 2]IEMEHT, aTOM, H30TOII, S-, P-, 0- 37IeKTpOHHBIE OPOUTAIIH ATOMOB, HOH, MOJIEKYJIa,
MOJTb, MOJISIPHBIN 00BEM, BaICHTHOCTD, JIEKTPOOTPHUIIATEILHOCTD, CTENIEHh OKHCIICHUS,
XUMHUYECKasl CBSI3b (KOBAJICHTHAs, HOHHASI, METAJUIMYECKas, BOAOPOIHAS ), KPUCTAJUITMYECKas
peleTKa, TUIIBI XUMUYECKUX PEaKLIUK, PACTBOP, MIEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
BHGKTpO.HI/ITI/I‘ICCKaSI Jucconuanua, OKMCIUTCIb, BOCCTAHOBHUTCIIb, CKOpOCTL XPIMPI‘-ICCKOIE
peaKIny, XUMUYECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TCOPHUS dJIEKTPOJIUTUUECKON
JIyccouuanuu, nepuoauyeckuii 3akon J1. I. MenneneeBa, 3aKOH COXpaHEHUSI MAcChl BEIIECTB,
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3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEaKLHUsX ), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XUMUH, MUPOBO33PEHUECKHE 3HAHUS, JIEKALUE B OCHOBE IOHUMAHUS
NPUYHMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SBJICHHM, (PaKTOJIOTMUECKIE CBEACHUS O CBOWCTBAX,
CoCTaBe, MOJyYeHUH U 0€30MacHOM UCIOIb30BAHNHU BaKHEHIINX HEOPTaHMUECKUX BEIIECTB B
OBITY U IPAKTUYECKOM AEATEIbHOCTU YEJIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC MPU3HAKU MOHSATHIA, YCTaHABIMBATh UX
B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOINE ITOHATHS IIPU ONIMCAHUU HEOPTaHUYECKUX
BEUICCTB U UX NPEBPAILCHUN;

c(OpPMHPOBAHHOCTH YMEHUH NCIOIB30BATH XUMUYECKYIO CUMBOJIUKY UL COCTABJICHUS (OPMYIT
BELIECTB U YpPaBHEHUI XMMHMUECKUX peakluid, cucreMatuieckyro HomeHkaatypy (IUPAC) u
TPUBHAJIbHbBIE HA3BAHUS OT/AEIbHBIX HEOPraHMUECKUX BEIIECTB (YrapHbIil ra3, yriaeKucislii ras,
aMMMaK, raiéHas U3BeCTh, Heran€Has U3BeCTb, MUThEBask COJla, MUPUT U JAPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEAEISATh BAJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COSMHEHHIX Pa3IMYHOrO COCTaBa, BUJl XMMHUECKOH CBS3U (KOBaJIGHTHAs, HOHHAS,
MeTaJIJIN4ecKasi, BOAOPOIHAS) B COEAMHEHUSAX, TUIl KPUCTAIUTMUECKOMN PelETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJIsIpHasl, HOHHAs, METAIJINYECKas), XapaKTep CPebl B BOJIHBIX
pacTBOpaxX HEOPraHUYECKUX COCTUHEHUI;

c(OpMUPOBAHHOCTh YMEHUH yCTaHABIMBATH MPUHAIIICKHOCTH HEOPTAHUYECKUX BEIECTB MO UX
COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIie COeAMHEHUH (TIPOCThIE BEIIECTBAa — METAJUIbI U
HEMETAaJUJIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM(pOTEpHBIE TUAPOKCHUIBI, COJIH);

C(i)OpMI/IpOBaHHOCTB yMeHI/Iﬁ PACKPBIBATH CMBICII IEPUOAUICCKOI'O 3aKOHA I[ H. Menneneera u
ACMOHCTPUPOBATH €Ir0 CUCTEMATU3UPYIOLIYIO, O6’b}ICHI/ITeHBHy}O " NPOTHOCTUYCCKYIO (1)YHKI_II/II/I;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPHU30BaATh ANEKTPOHHOE CTPOSHUE AaTOMOB XUMHUYECKHIX
sanemeHTOB 14 nepuoaos Ilepuoanueckoil cuctemMbl XuMuueckux snemeHTos /. U.

MeH iesneeBa, UCTIOb3YsI MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAITHY, «IHEPTETHUECKHE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX JIIEMEHTOB U HX
COEMHEHMUI N0 Iepruoaam U rpynmam llepuoandeckoi CHCTEMbBI XUMUYECKUX 3i1eMeHToB []. M.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE CBOWCTBA
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHNE T€HETUYECKOM
CBSI3M MEXKIY HEOPTaHUYECKMMU BEIIECTBAMHU C TIOMOIIIbIO YPaBHEHHUI COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKINN;

c(OpMHUPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIUU MO PA3IUYHBIM
IpHU3HaKaM (YUCIIY U COCTaBy pearupyroux BelecTB, TEII0BOMY 3(PPeKTy peakuuu,
U3MEHEHHIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMH, YIACTUIO KaTalln3aTopa);

c(OpMHUPOBAHHOCTh YMEHUH COCTaBJIATh YPABHEHUS pEaKLIUN Pa3IMYHBIX TUIIOB, TIOJHBIE U
COKpaIEHHBIE ypaBHEHUS PEaKIMil HOHHOTO 0OMEHa, YUUTHIBAs YCIOBUS, PU KOTOPBIX 3TU
peaKuy UAyT 10 KOHLA;
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c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKIIMH, TTOITBEPKIAIOIIIE KaUeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHUYECKHUX BEIECTB, PACIIO3HABATH OIMBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE
B BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHUH PACKPHIBATH CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii IOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOr0 OaaHca ATUX PEaKIUii;

c(OPMHUPOBAHHOCTb YMEHUI 0OBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKLUU OT
pa3NIuYHbBIX (PAKTOPOB; XapaKTep CMELICHUS XMMUYECKOTO pPaBHOBECHUS B 3aBUCIMOCTH OT
BHEIIHero Bo3aelcTBus (npunuun Jle [lartense);

c(OpPMHPOBAHHOCTb YMEHUI XapaKTepHU30BaTh XUMUUYECKHE MTPOLIECCHI, JIEXKAILUE B OCHOBE
MPOMBIIIJICHHOTO TOJIYYeHHs CEPHOM KHCIOTHI, aMMHUAKa, a TaK)Ke CHOPMUPOBAHHOCTD
npeCTaBICHUH 00 OOIMX HAYYHBIX MPUHIIUIIAX U YKOJOTHYECKUX MPOOIeMax XUMHUECKOTO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUI IPOBOIUTh BBIUMCIEHUSI C UCIIOJIb30BaHUEM IIOHATUS «MAacCOBast
JI0J1s1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOILIEHUI ra30B IPU XUMUYECKHUX PEAKIMSIX, MacChl
BEIIECTBA MM 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM 00bEMY OTHOTO
U3 yJacTBYIOIIMX B PEAKIIMH BEIIECTB, TEIUIOBOTO Y eKTa peaknyu Ha OCHOBE 3aKOHOB
COXPaHEHHUsI MACChl BELIECTB, IIPEBPAILICHHS U COXPAHEHUS YHEPTUH;

c(OpPMHUPOBAHHOCTh YMEHUH COOJIFOIaTh TIPABHIIA TIOJIB30BAHUS XUMUYECKOU MTOCYION U
nmabopaTOpHBIM 000PYI0OBAaHUEM, a TAK)KEe MTpaBUiIa OOPAIEHHs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

C(l)OpMHpOBaHHOCTB YMeHI/Iﬁ IJIAaHUPOBATDH W BBINIOJIHATH XUMHYECKHI OKCIICPUMCHT
(pa3noxxkeHue nepokcua BOA0poia B MPUCYTCTBUM KaTalIu3aTopa, ONpeaAeIeHue Cpeibl
PacTBOPOB BEIIECTB € MOMOIIbI0 YHUBEPCAIBHOTO HHANKATOPA, BIUSHUE PA3INYHBIX (aKTOPOB
Ha CKOPOCTh XMMHYECKON peakliy, peakiMi HOHHOTO0 0OMEHa, KaUeCTBEHHbBIE peaKkIH Ha
cynbdar-, kapOOHAT- ¥ XJIOPUI-aHUOHBI, HA KATHOH aMMOHMUSI, PELLICHUE IKCIIEPUMEHTAIbHBIX
3aga4 1o TemaM «MeTtamib» 1 «HemeTansas») B COOTBETCTBUH € MPAaBUIIAMU TEXHUKH
0€30MacHOCTH NPHU OOpPAIIEHUH C BELIECTBAMH U J1a00paTOPHBIM 000pyI0BaHUEM, ITPEICTABIATh
pe3yJbTaThl XUMHUYECKOT0 SKCIIEPUMEHTa B hopMe 3alMCH YpaBHEHHI COOTBETCTBYIOIIMX
peaxuii 1 GOopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIU3UPOBATh XUMUYECKYIO HH(OpMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MacCOBO KOMMYHUKaluu, MIHTepHeT u

JPYTHX);

c(hOopMUPOBAHHOCTh YMEHUM COOJTIOIATh MPABHIIa YKOJOTUYECKH 11eTIeCO00Pa3HOT0 MOBEICHNUS B
OBITY U TPYAOBOH EATEIBHOCTH B IIEJIIX COXPAaHEHUSI CBOETO 3/10POBbsS U OKpYKaroIlen
MIPUPOAHON Cpelibl, 0CO3HABATH OMMACHOCTH BO3JICUCTBHUS Ha YKUBBIE OPTAHU3MBI ONPEICTEHHBIX
BEIIIECTB, MOHUMasI cMbIC mokasarens [1JIK, moscHsITh Ha mpuMepax CrocoObl yMEHBIIIEHUS
MpeaoTBpalICHUA UX BPpCAHOTO BO3HCﬁCTBHH Ha OpraHu3M 4YCJIOBCKaA,

JUIA 06yqa}om1/1xc;1 C OrpaHMYCHHBIMH BO3MOXXHOCTAMU 3J0POBbEA: YMCHUE IPUMCHATh 3HAHHUA
00 OCHOBHBIX AOCTYIIHBIX MCETOJ[aX IMO3HAHHWA BCIICCTB U XUMHUYCCKUX HBHCHHﬁ;
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JUIS CJIENIBIX U CIIa0OBUIAIMX 00yUarOIUXCsl: YMEHUE HCII0JIb30BaTh PEIbEPHO-TOYEUHYIO
cucremy o6o3Hauenuit JI. bpaiins mist 3anucu xumudeckux Gopmyi

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
DJIEeKTPOHHbBIE
HaumenoBaHue pa3jiesioB U (undposbie)
TeM NMPOrpaMmbl o o0pa3oBaTe/bHbIe
%}
N E % pecypchl
2 Q
n/n = =
S = =
o wa e wa
5 ¢ &€
Q 2 o = a2
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMUH
[IpenMeT opraHuYecKOi XUMHUHU. bubnuoreka
1.1 Teopus CTpOCHUS OPraHUYECKUX = 3 LIOK https://myschool.edu.
coenuHenuit A. M. byrneposa ru/
Hroro mo pazueny 3
Pa3nea 2. Yriesogopoasbl
pere & VITEBOIODO bubnuoteka
JILHBIC YTJICB bl —
21 P yr AOPOA 2 LIOK https://myschool.edu.
ANKaHbI
ru/
HenpenenbHble yriieBOgOPOIBI: bubamorexa
2.2 pedl yE AOPOABE: 1 g 1 LIOK https://myschool.edu.
QJIKEHBI, AJIKAINCHBI, ATKUHBI ul
bubnuoteka
2.3 ApomaruvecKue yrieBoJopoabl 2 LIOK https://myschool.edu.
ru/
[IpupoaHble HCTOYHUKU bubnmoreka
2.4  yrmeBoAOpOJOB U UX 3 1 ILHOK https://myschool.edu.
nepepaboTka ru/
Wroro no pazmeny 13 1 1
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1  Cnuptsl. @enon 3 Bubnmorexa

LIOK https://myschool.edu.
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ru/
Anpneruasl. Kap6oHOBBIC bubmioreia
3.2 ACTHIBL Rap 7 1 LIOK https://myschool.edu.
KUCJIOTHI. CII0XKHBIE d(PHPBI u/
bubnmoreka
3.3 Yruerojsl 3 1 LIOK https://myschool.edu.
ru/
Hroro no pazueny 13 1 1

Pa3znen 4. A3oTconepxkamye OpraHudecKue coeuHeHust

bubnuoTeka

4.1 Awmunabl. AMUHOKHCIOTEL. benkun | 3 LIOK https://myschool.edu.
ru/

Hroro mo pazueny 3 0 0

Pa3zgea S. BeicokoMoieKy/IsIpHbIe COeINHEHUS

bubnnoreka
5.1 TIlnactmaccel. Kayayku. Bomokna @ 2 LIOK https://myschool.edu.
ru/
Hroro mo pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 34 p p
[TPOTPAMME
11 KJIIACC
KoanuectBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u (undgposbie)
TeM NPOrpaMmbl o0pa3oBaTejibHbIE
N E pecypchl
w2
n/n 5 - -
) = = =
= s )
> CRR= 'S
Q =z 2 =3
Pa3nes 1. Teoperuueckue 0CHOBBI XUMMHU
CTpoeHue aTOMOB. Bubnmorexa
1.1 Ilepnoxuyeckuii 3aK0H 1 3 LIOK https://myschool.e
Ilepuonnueckas cucrema du.ru/
XUMHYECKHX 3eMeHToB /1. H.
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Menneneesa

CtpoeHue BelecTa bubmiorexa
1.2 P B ] 4 LIOK https://myschool.e
MHoroob6pasue BeIiecTB duru/
bubnuorexa
1.3 XUMHYECKUE PeaKIuu 6 LIOK https://myschool.e
du.ru/
Hroro no pazueny 13
Paznen 2. Heopranuueckasi xummusi
bubnuoreka
2.1 Mertaiis 6 IHOK https://myschool.e
du.ru/
bubnuoreka
2.2 Hemerais 9 IHOK https://myschool.e
du.ru/
CBs13b HCOPTaHUYECKUX H bubmiorexa
2.3 P 2 IHOK https://myschool.e
OpPTaHUYECKUX BEIIECTB duru/
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
bubnuoreka
3.1 XUMHUS U )KU3Hb 4 IHOK https://myschool.e
du.ru/
Wroro no pazmeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 9

[TPO'PAMME
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

1. Xumus, 10 knacc/ I'abpuensa O.C., U.I.OctpoymoB «M3natensctBo «IIpocsemienuey, 2022
2. Xumus, 11 xnacc/ I'abpuensa O.C., N.I'.OctpoymoB «M3narensctBo «IIpocsemnienuey, 2022

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. O.C.T'abpuemnsn, I'.I".JIpicoBa «Xumust Metoauueckoe mocodue — 6a30Bblil ypoBEeHbY» - M.
Hpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O01mas XuMus B TeCTax, 3a/1a4ax, yrnpaxHeHusax. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KontponbsHbie u
pOBepOYHBIC PadOTHI K yueOHHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kiacc: HactonpHas KHUTA JUIS
yuurensi». Yacts 1 — M.: JIpoda, 2019 rog.

5. O0.C.I'abpuensH, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 xinace: HacroneHas kaura s
yuurensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensH, I1.B.Pemero, N.I'.OcTtpoymoBa «3agauu Mo XUMUU U CIIOCOOBI UX
pemeHus» - M.: «/Ipodan, 2021roz.

7. B.I'. lenncoBa «Xumus 11 knacc noypounsle miaansl no yueouuky O.C.I'abpuensina,
I".T".JIsicoBoit» - Bonrorpan» Yuurens 2018rog.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumun 11 kiacey, - M.: Dk3amen, 2019r.
9.9. 0.C.I'abpuensH, U.I'.octpoymoB «XuMHUeCKHi s3kcriepuMeHT B mkose 11 kmacey; - M.:
Hpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http:////www.chemnet.ru ['azeta «Xumusi» U caiit [uist yautens «5 uay Ha ypOK XUMHN

2. http://him.1september.ru Enunas xomtexiust [IOP: ITpeameTHas KOUTEKITHS « X AMHESD

3. http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HAyYHBIC SKCTIEPUMEHTBI:
xumus. Komnekius Poccuiickoro o6reo0pa3zoBaresHOTO TopTaia

4. http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoit

5. http://www alhimik.ru Bcepoccuiickas onuMmaa nmKoJIbHUKOB 110 XUMHH

6. http://chem.rusolymp.ru Opranndeckas XMUMuUs: SIEKTPOHHBIN YUeOHUK JUIS CPEIHEN MIKOIbI
7. http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUU: SJIEKTPOHHBIN yueOHUK

8. http://www hemi.nsu.ru OTKpBITBIN KOJUTSIHK: X UMHSI

6. http://www.chemistry.ru JlucraHIIMOHHAS] OJIMMITHA]IA 10 XUMUU: TEIEKOMMYHHKAITMOHHBIN
00pa30BaTebHbII MPOEKT

11. bubmuoteka L{OK https://myschool.edu.ru
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