


INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpaMmma 1o XMMHUU Ha YPOBEHb CPEAHETO OOIIET0 00pa30BaHUs IS
obyuatomuxcs 10—11-x knaccoB MBOY «OCOIL Ne 1» pa3paborana B
COOTBETCTBHUH C TPEOOBAHUSAMU:

o @epepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpa3zoBaHuu B
Poccniickont @enepanunm»;

o mpukaza Muno6pnayku ot 17.05.2012 Ne 413 «O0 yTBepkieHUN
benepanbHOro rocyAapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHIapTa
cpenHero oomero oopazoBaHus» (C U3MEHEHUSIMU, BHECEHHBIMU
npukazoM MunmnpocsenieHus ot 12.08.2022 Ne 732);

« mpukaza Munnpocsemienus ot 18.05.2023 Ne 371 «O0 yTBepkaeHUU
(denepanbHOI 00pa30BATEIBHON MTPOrPAMMBbI CPEAHETO OOILErO
00pa3oBaHUs;

« npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yTBepxkaeHun
[Topsinka opraHu3alyy U OCYILECTBIEHUSI 00pa30BaATEIbHON
JEeSATEIBHOCTH [0 OCHOBHBIM 00111€00pa30BaTENbHBIM IPOrPaMMaM —
00pa3oBaTeNbHbIM IPOrpaMMaM Ha4ajdbHOTO O0IIEro, OCHOBHOTO OOIIEro
Y CpEeHEro 00IIero 00pa3oBaHUsy;

« KoHuenuuu npenosaBanus yueOHOro npeamera « XumMus»;

« Konnenuuu sxonornyeckoro oopa3oBaHus B CUCTEME OOIIETO
o0pa3oBaHus;

o CII2.4.3648-20 «CanuTapHO-3MUIEMHUOJIOTHUYECKUE TPEOOBaHUS K
OpraHu3alMsIM BOCIIUTAHUS U O0yUEHHUS, OTAbIXA U 03I0POBIICHUS JIeTEH U
MOJIOJIEKW», YTBEPKACHHBIX IOCTAHOBJICHUEM TJIABHOTO CAHUTAPHOTO
Bpaua ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «'urnennyeckue HOPMATUBBI U TPEOOBAHUS K
obecrnieueHuto0 0€30MacHOCTH U (M) O€3BPETHOCTH IS UEJIOBEKA
(akTOpOB cpeibl OOUTaHUS», YTBEPKICHHBIX IOCTAHOBJIECHUEM TJIABHOTO
canuTapHoro Bpaya ot 28.01.2021 Ne 2;

e y4eOHOro 1jaHa CpeHero oo01ero 0opa3oBaHusi, yTBEPKICHHOTO
npukazom 'bOY «MBOY OCOIL Ne 1» ot 31.08.2023 Ne 175 «O6
YTBEPKICHUH OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbI CPETHETO OOILIETO
00pa3oBaHUsI;

« (enepanbHON paboueit MpPOrpaMMBbI IO Y4eOHOMY MIPeaAMETy «XUMUS
0a30BOr0 ypOBHSI.

Pabouas nporpamma OpUEHTUPOBaHA Ha 11eJICBbIE MIPUOPUTETHI,
chopmynupoBaHHbie B denepanbHONM palbodeil MmporpaMme BOCHUTAHUS U B
paboueit nporpamme Boctiutanust MbOY «OCOII Ne 1y



[Iporpamma 1o XMMuM Ha YpOBHE CpeIHEro oOIero oopazoBaHus pa3paboTaHa Ha
ocHoBe denepanpHoro 3akona ot 29.12.2012 Neo 273-d3 «O6 obpa3oBaHuu B
Poccuiickoii denepannny», TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUA (eaepatbHOI
oOpa3oBaTenbHON MporpamMmbl cpemnero obmero obpaszoBanms (DPOIT COO),
npenacraBieHHbIX B DenepaibHOM TOCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE
COQO, c yuérom KoHuenuuu mnpenojaBanusi y4eOHOro mnpenMera «XuUMUS» B
oOpa3oBarenbHBIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE 00pa3zoBaTeNbHbIE MPOrPaMMbl, 1 OCHOBHBIX MOJIOKEeHHH «CTpareruu
pasButua Bocnutanus B Poccumiickon ®denepammu Ha nepuon no 2025 roma»
(Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/J0B K pa3paboTKe MporpaMMmbl MO XUMHUHU, K OMPEAEIICHUIO
oO1elt crpateruy 00y4YeHus, BOCIUTAHUSI U Pa3BUTHUSL OOYyHAIOMINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, [0JIy4aeMoe BBIITY CKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThiO UX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, NPUCYIIHUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
NO3HAHMS 3aKOHOB MPUPOABI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YEJIOBEeKa, a TaKXKe SKOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
30POBbI0 M TPUPOAHONW cpene. Peanusyercss XuMuyeckoe o0Opa3zoBaHUE
oOyyJarommxcsl Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHHs CPEJACTBAMHU YUSCOHOTO
npeaMera «XUMHsSD»), COJEpKaHUE M IIOCTPOCHHE KOTOPOro ONpPENESIEHbl B
nporpaMmMe N0 XMMHUHU C YYETOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYEHUS B
MO3HAHWU TPUPOJLI U B MaTEpPUAIBbHOW MU3HHM OOIIECTBA, a TaKXe C y4ETOM
oOmMX 1ened W MPUHLHIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHUSl KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW LMBWJIM3ALMM, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPYKaroIleM MHUpPE Kak O €IUHCTBE
OPUPOJIbI U YeNIOBEKa, KOTopoe (hopMHUpYyeTcs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aHMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHo B3aMMOJIEUCTBYS C APYTMMH €CTECTBEHHBIMU HAayKamH, XUMHs cTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIMMBIM YCIOBUEM YCHEIIHOTO



Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHas XMMHA KaK Hayka
co3uJaTellbHasl, KaK HayKa BBICOKMX TEXHOJOTMH HampaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBUM C OOIIMMHU MLENSIMH W TMPUHIUIIAMUA CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YUYEHUS1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJsi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIICIIHOTO BKJIKOYEHHUS B JKU3Hb COLMyMa, MPOJOHKEHUS
o0pa30BaHuUs B pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsomMHA  npeaMeTa  «XHUMHs»  ABISIIOTCA  0a30BbIE  KypChl —
«Opranndeckas xumus» u «OOmas W HEOpPraHWYeCKas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COZEpkaHHUsI KOTOPBIX SIBJISIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMaA
3HAHHWM MO HEOPraHWYECKON XMMHUU (C BKIIOUYEHHWEM 3HaHUM U3 00IIel XUMUU) U
OpraHn4YecKOu XumMuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYECHUH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOopraHuyeckas Xumus» copMupoBaHa B IMporpamMme MO XHUMHU Ha OCHOBE
CUCTEMHOT0 TOJAXO0Ja K U3Y4YEHHI0 Yy4eOHOro Marepuana Hu OOyCIIOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW HA  ONpPENENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIIMHEHHH, a TakXe Ha YPOBHE CTEPEOXUMHYECKUX M  3BJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHun BemiecTB. (CBeneHHs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUHU — OT YIJIEBOAOPOJIOB J0 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHMueckod XUMHM IOJYYarT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

[lon HOBBIM yriaoM 3peHusi B IMpeaMeTre «XHUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YYEHHbII Ha YpPOBHE OCHOBHOTO 00Iero o0pa3oBaHus
TEOPETUYECKU MaTepuan M (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUUYECKON peakiuu. Tak, B dacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUS» O00yYaromuMCcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX MO3MIIMM,
rIIy0oKe TIOHSATHh MCTOPUYECKOE W3MEHEHHE (QYHKIMA OSTOr0 3akoHa — OT
00001aroIIei 10 0OBICHSIONMIEH U TPOTHO3ZUPYIOIIEH.



Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W MPUMEHEHUM, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AIEMEHTAMHM COJICPKAHUS, HMMEIOINMHU KyJIbTypOJOTHUYECKUA W MPUKIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aHMOCBSI3M XUMHUHU C
JPYTMMHM HayKamH, pPacKpblBalOT €€ pPoOJib B IMO3HABATEIBHOW M MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHHUIO YBAXKEHHA K IPOLECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIHMBATh WH(MOpMAIUIO U
NPUMEHITh €€ JUIsl TIOMOJIHEHWS 3HAHUM, pPENICHUS WHTEINICKTYyaIbHBIX U
HKCIIEPUMEHTAJIBbHBIX UCCIEN0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera «XHUMHS»  JAaHHOTO  YPOBHS  W3YyYEHUS  OPHUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YaIOMIMXCSI MHPOBO33PEHUYECKONW OCHOBBI JIJISI TTOHUMAaHUS
bunocockux MAeH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPTaHMYECKOro H
OpraHMYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SIBICHUNA IMYyTEM OKCIIEpUMEHTa U
pelieHus MPOTHUBOPEUYUN MEXIy HOBBIMH (akTaMu H  TEOPETUUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEHICHUU IKOJOTUUECKUX Mpodiem, a
TaKKe MpoOJeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbsl, CO3aHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALNU
OOydJaronmxcss MPUHITHIE MPOTPaMMON IO XUMHUHU TOJXOJbl K OIPEACIICHUIO
CONlepKaHUsI M TOCTPOEHHUS TIpPeIMeTa MpeayCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCAIbHBIX Y4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOJieM, IOUCKa, aHaiu3a u
00paboTku nHGOPMAINH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OMBITA MPAKTUIECKOM
U HCCIEN0BATEIbCKONW AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHusi XUMHUM KaKk Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeHEro o0111ero 00pa3oBaHus, PU ONpeaeIeHUN
COZIEpKATEJIbHOW XapaKTepUCTUKU LeJIed H3YyYEeHUS MpeAMETa HalpaBICHUEM
MEPBOCTENICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NESATEIbHOCTH Y€JOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEH W3y4YEeHUs
MpeaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHUS TJIABHBIMHU LIEJISIMU HU3YyYECHUS TMpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASIIOTCS



e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUW KaK  BaKHEHUIICH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHUE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX ISl NPUOOpEeTeHUs
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBJICHUMH,
UMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHUE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e301macHOro O0paIleHus ¢ BEIeCTBAMH.

Hapsiny ¢ atumMm, conep:kaTelibHasi XapaKTepUCTUKa IIeJIel U 3a/lay U3yYeHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpENoJAaBaHUK XUMUU B OOJbIIed CTeNmeHH OTAATCA  MPEeAroYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHus OOyueHUus, OpPUEHTUPOBAHHON Ha
NOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3alyy, BIaJCIOIIEro He
HAaOOpOM 3HaHUH, a (YHKIUMOHATHLHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMH U
YMEHHSIMH aKTUBHOTO TOJYYCHUS 3HAHUN W MPUMEHEHHS UX B PEATBbHOMN KU3HU
JUTSL pEeIIeHUs TPaKTUYECKHUX 3a]1ay.

B cBsf3M C ATUM TpU U3YYEHUH TIpeaMeTra «XHUMHs» JIOMUHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKUE LENH U 33J]a4H, KaK:

amanranusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIJICKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY HPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CBS3aHHBIX C BEIIECTBAMHU M MX
IPUMEHEHHUEM;

dopmupoBanne y OOy4aromxcs KIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEPCAIbHOE 3HAYCHWE [UIsl Pa3luYHBIX BUIOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHauu3a U 00paboTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHUMaeT
BXHO€ MECTO B T[IO3HAHWW XHMHH, a TaKXKe IS OLEHKH C MO3UIUI
DKOJIOTUUYECKON OE€30MacHOCTH XapaKTepa BIUSHUSA BEHIECTB U XUMHUYECKHX
IIPOLIECCOB Ha OPraHU3M YeJIOBEKa U MPUPOAHYIO CPELy;

pa3BUTHE TMO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00yUYarOIMMXCs: CIIOCOOHOCTH CaMOCTOSITEIHHO MTPUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MMOTPEOHOCTSAMH, UCIIOJIb30BATh



COBpEMEHHBIC HH(POPMAIMOHHBIE TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIILJICHUS, HA0II0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOydyarommxcs YOSXKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIpPaBJICHHOCTU XHMHH, €€ BaKHOW pPOJM B PEIICHUM TJIOOAIBHBIX MPOOJIeM
palMOHANBHOTO MPUPOJIONOJIH30BAHUS, MTOTIOJHEHUS SHEPIEeTHUECKUX PECYpCOB U
COXpaHEHUs TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOJIUMOCTH OEpexHOro
OTHOIIICHUSI K TPUPOJE M CBOEMY 3[0POBBIO, a TakKXKe MPUOOPETEHUS OIbITa
WCITOJIb30BAHUS TOJMYYCHHBIX 3HAHWW I TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIMsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yude6HOM maHe cpenHero oOmero o0pa3oBaHUs MpeaAMET «XHUMHSD)
0a30BOT0 ypOBHS BXOAHT B COCTaB MpeaAMeTHOUN 06macTi «EcTecTBeHHO-HAyUYHBIE
MIPEIMETED).

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpenHero ob6mero oOpa3oBaHus, coracHo yueOHomy Tuiany OCOII  Nel
coctaBisieT 68 vaco: B 10 kimacce — 68 yacoB (2 yaca B Henmenmo), B 11 kiacce —
68 yacoB (2 yaca B HEJCIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
opraHudeckux BemecTtB. ['omonorus, wusoMmepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBienne o kiacCUpUKALMKU OpraHuYeckux BemlecTB. HomeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTENIEN KIACCOB OPraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
OIMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILECHUIO OPraHUYECKUX BELIECTB
IIpU HarpeBaHuu (I1aBjIeHue, 0OyTJIUBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MertaH W 3TaH —
IPOCTEUIINE MPEICTABUTENN QJIKAaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOMICTBA
(peakuuy 3aMelleHUss M TOPEHMs), HAaXOXKACHHE B IMpPUPOJE, IOJyYeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), ITOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: OyTtaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOWCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALETUIICH
— TMpPOCTEHIINNA TNPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUSA), MOJTYYEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YTIIEBONOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «Yroap», MOACIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTyYSHHE STUJICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WU MTPOYKTOB PEAKLIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEeHeHue. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHE METaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIALEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3MYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpnerunpl U kemouvl. DOpMANBIAETHJ, ALETAIBACIHI:  CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIMM OKHCIIEHHS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIIMH), TOJYyUYECHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3HUECKUe U XMMUYECKHE CBOWMCTBA (CBOMCTBA,
o0mue Juisl Kjacca KUCIOT, peakiusl 3TepupuKalum), MoJTy4eHne U IpUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cioxkHBIX 2¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xxupo. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIUS ~ yraeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbl, (U3WYECKUEe U XMMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaoM meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKICHUE B TMPHUPOJIE, MPUMEHEHUE,
ononornyeckas poiib. @orocunTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHsie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHUPTOB, KaYe€CTBEHHBIE PEAKIUH OJHOATOMHBIX CHUPTOB (OKHUCIECHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalia € HOIOM),
MIPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKklMU MO0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIECTB WA IPOAYKTOB PEAKITUH).

A3oTcoepKale OpraHu4ecKiue COeTMHEHN.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeauHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoaHBIE BBICOKOMOJEKYISpHBbIE coeanHeHus. [lepBuynas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIlHsl, KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOJI0/ICHUE U ONKMCAaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: ACHATYpalus OEIKOB MpH
HarpeBaHuH, [IBETHBIC PEaKIUU OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHSATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJCKYJSPHBIX COCIUHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3Y4YeHMsI BEIIECTB M MX IPEBpAlLEHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanys MeXIpeIMETHBIX CBA3EH MPU U3YUYECHUHM OPTaHMYECKON XMMHH B
10 kacce OCYIIECTBISIETCS YE€pe3 HCIOJIb30BaHUE KaK OOUIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO011e ecTeCTBEHHO-HAYUYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (PakT, runoresa,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

@usuka: MaTepus, DJHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
HPHEPreTUYECKU YpOBEHb, BEIIECTBO, TeENO, OOBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIEBOIBI, >KUPHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPO/bI, TOJE3HbIE UCKONAeMblE, TOILIUBO,
peCypchHlI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IMHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHAIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMu4eckuil sneMeHT. AToM. Sapo aroma, H30TONbL. JIEKTPOHHAs
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U [lepnoamdeckoil cCuCTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
oOpa3yeMbIX MMM TPOCTBIX U CIIOKHBIX BEIIECTB IO TPYyINaM M TMEepUOaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAs, MeTajimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJSPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenxknartypa
HEOPraHWUYECKHX BEIIEeCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHWYECKOM XHWMHH. 3aKOH COXPAaHEHHsS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUU NPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTrMbie
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSAIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

DnekTpoiuTuueckas nucconuanus. CuiabHbIe U ciadbie ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa xumMudeckux sneMeHToB Jl. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAaOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPEIEIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIHHOTO WHJWKATOpPA, pEaKIUH HMOHHOTO OOMEHaA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PakTOpPOB HA CKOPOCTH
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HCIOJIb30BAHUEM IOHATHUS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heoprannyeckasi xummus

Hemeramner.  Ilonoxxkenne HemeraisioB B llepuomnueckorn  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJoreHoOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEIMHEHUN.



Merannel. [lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XHUMUYECKHE CBOMCTBA BaKHEWIIMX METAUIOB (HATPHUM, Kalui, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl momyudeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Yy4YEHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
OKCIIEPUMEHTATIBLHBIX 3aJad, HAOJIOJEHHWE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U IeJI0UeH, KaYECTBEHHBIE PEeaKI[MU Ha KATUOHBI METAJIIOB).

Pacuérnblie 3agaun.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET TPUMECH.

XuMHSA U KM3Hb

Ponp xuMun B 00€CIEUYEHUM KOJOTUYECKOM, SHEPTreTUUECKON U MUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYUYEHHUS BAXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepualbl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3I0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TMpU  HU3YYEHUH OOmEed
HEOpraHu4ecKor XxuMuM B 11 Kitacce OCyIIEeCTBISETCA Yyepe3 UCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMH JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KiacCU(UKAIKs, TEePUOANIYHOCTh, HAOIIOICHHE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIrETUYECKUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PUM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLINBO,
pecypchl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHAIIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCsL TMPOrpaMM CpellHero oOmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPbl U CIIOCOOHOCTH CTABUTh
e U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yibTaThl OCBOCHUS MpeaMeTa «XHUMHUS» JOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpPaBWIAMH  TOBEJEHHUS, CIIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
OoOyyYarommXxcsl MO peaanu3aiu IPUHSATHIX B OOIIECTBE IIEHHOCTEW, B TOM YHUCTIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IMYHbIX BUJOB YUEOHOU e TEIbHOCTH,

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpEeCca M MO3HABATEJIbHBIX MOTHBOB B TOJYYEHUU U MOCIEAYIOLIEM
aHanu3e UH(POpPMAIMU O MEePEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUM, CBA3AHHBIE C XUMUUYECKUMHU SBJICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMIA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

MOHMMAaHUSl LEHHOCTEeW 310poBOro U Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IEHUsT TIpaBWJI O€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HWHJUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEJACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUHM NPAKTUYECKUX 3ajad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYAIbHOW TPAECKTOPUU
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU I1€JIeCO00pPa3HOr0 OTHOILIEHUS K NPUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAlMOHAIBLHOTO PUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTO MBILLICHUS, Y9KOJIOIHYECKON KYJIBTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYyKaloleM MHpE Kak O €IMHCTBE MPHUPOIBI M YEIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJIsI  COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHMCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYPhI, PEIICHUH TI100aIbHBIX MPoOsieM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPyAa W OKOJOTHYECKA KOMQPOPTHOM IKHU3HU KaKIOTO UJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHCHHMSI SIBJICHUH OKPYIKAIOIIETOo MUpPA U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHS JIejaTh 000CHOBAaHHBIC 3aKJTFOUCHUS Ha
OCHOBE HAy4YHBIX (AKTOB M UMEIONIMXCA JAaHHBIX C IEJIbI0  IOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PEaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIeIOBATEIBCKON ACITEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEr0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OO0IeHayYHbIe MOHSATHUS, OTPa’KaIOIINe
[EJIOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PHUKY METOJ0B TO3HAHUS,
WCITOJIb3yEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIece, CUCTeMa, HayIHbIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETyJISTUBHBIE), oOecreynBaome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXKIUCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4YCOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a3oBble JJOrHYecKmne JecTBUSL:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJITATHI AEATEIILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TMOHATUA W yCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS ISl OOBSICHEHUS OTAEIBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CUMBOJI) DJEMEHTa, XHMHYecKas (opMmysa, ypaBHEHHE XUMHUYECKOU
peakiuy — TMPU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbIe MCCIIEeI0BATEIbCKHE 1eiiCTBUA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 10 MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HWHPoOpManuu (HAYy4dHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHETa), aHaMM3UPOBATh UHPOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



GbopMyTHUPOBATH 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
orbope wHPOpMaNKK, HEOOXOMUMOW [JI1 BBIOJHEHHS yYeOHBIX 3a7ad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIM SA3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HATJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIllMell Pe3yNIbTaTOB MO3HABATEIHHOU JIE€ATEIHHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yJbTaTaM MPOBEACHHBIX HCCIECIOBAHMIA MyTEM COTJIACOBAHMS TO3MIMHA B
X07ie 00CyX/1eHNUs 1 0OMEHA MHEHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO I103HABATEIHHYIO
JeSITENIbHOCTD, OMpeAensas e€ Ilend W 3aJadd, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH JEATEIHHOCTH HAa OCHOBE CaMOaHajn3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHU B TIO3HAHWUU SIBJICHUU



npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W KYJBTYpPbl JIMYHOCTH, €€
(GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKMX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATaIOMINE TMOHATUS (XUMHUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyiia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOAHBIA CKEJEeT, (PYHKIMOHAJIbHAS TPYIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTJIEBOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3bIK XHUMHUHU; MHUPOBO33PEHUECKHE 3HAHUSA,
JeXKalye B OCHOBE MOHUMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOIOTHYECKUE CBEACHUS O CBOMCTBaxX, COCTaBE, MOJYYECHUU W
0€30MMacHOM HCIOJb30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISAITh XapaKTEpHbIE MPU3HAKU TOHSITHH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMHUCAHUU COCTaBa, CTPOCHUS U MIPEBPAICHUN OPTaHUYECKUX COCAMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHUI HCIIOJIb30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHON)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIEM MOJIEKYJ OPTraHWYECKUX BEIIECTB JJI WJUIIOCTpAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH IMPUHAIJIC)KHOCTh HU3YUYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIEeIEHHOMY
KJIacCy/Tpynne COeIUHEHUN (YIJIEBOJOPOAbl, KHUCIOPOA U a30TCOJAEpKallue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUWHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWJICHTJIMKOJb, TIHIEPUH, (eHos, (GopMalbIeTu, aleTaablIerul, MypaBbIUHas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMEHHS OMNPEACNSITh BHABl XUMHUYECKOW CBSI3H B
OpPTraHUYECKUX COCNMHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BemiectB A. M. BytnepoBa nisi 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJIEH, IPOIMJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHON, 3TAHOJ, STUJICHTJIUKOJIb,
TIIMLEPUH, (PEHOJI, alleTalbJerua, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIUN C
MCIIOJI30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbsi (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BEUIECTBA WJIM MPOJIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO M3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYCHUH BELIESCTB U
XUMUYECKUX ABJICHHUN (HaOMI0IeHUE, U3MEPEHUE, SIKCIIEPUMEHT, MOJECIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOIATh MTPaBUJIa MTOJIH30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpaIIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, TTOJTyYEHUE
ATUJIEHA U W3y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCJIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBUHM C TMpaBWIaMU TEXHUKA OE30MaCHOCTH TMpU OOpaIlleHu:u C
BEIIECTBAMH M J1AOOPATOPHBIM OOOpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUW KPUTUYECKH AHAIM3UPOBATH XUMUUYECKYIO
uH(OpMAIUIO, TOJy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXpPaHEHHUsSI CBOETO 3J0POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIECTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHITh Ha mpuMepax CHoCcOoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPTraHU3M
YeJI0BeKa;

JUIST O0YYaIONINXCs ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0OPOBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISL CHENBIX W CHA0OBHAAIINX OOYYaIONIUXCS: YMEHHE WCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cHCcTeMy oOo3HadeHuit JI. bpaitnst s 3amucu XuMHAYeCcKuX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOmas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TIO3HAHUHU SBJICHUH
npupojbl, B (GOPMUPOBAHWM MBIIUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelieHUs] MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U IPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE MOHATUS (XHUMHUYCCKUH 3JIEMEHT, aToM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEaKIMH, PpacTBOpP, DJIEKTPOJIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTHYECKAsE JAUCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON aucconmanuu, nepuoandeckuit 3akon [[. M. Menneneena,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPaHEHHS W IPEBpaICHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKUX SIBIICHUM, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOMN IESITEIILHOCTH YEJIOBEKa;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBA3b, MCIOJIb30BaTh COOTBETCTBYIOLUME MOHITHUS MpHU
ONKMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M YpPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIpyTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJISIpHasd,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHU (IPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPHIBATh CMBICI IIEPUOIUYECKOTO 3aKoHa /[,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaThb SJEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX 3JIeMEeHTOB |—4 mnepuonoB Ilepuoandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUN
110 nepuoaaM u rpynnam [lepuoguueckoi cucTeMbl XUMAYECKUX d1eMeHTOB /[]. 1.
Menpaeneena;

cOPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C ITOMOIIBIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

C(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULUUPOBATh XUMHUYECKHE PEAKIUH 10
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
addexTy peakunu, U3MEHEHHUIO CTENEeHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEaKlnH, yYaCTUIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3IUYHBIX
TUIIOB, TIOJHBIE U COKpPAILIEHHBIE YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCJIOBHUSI, PU KOTOPBIX 3TU PEAKLMU UAYT O KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI TMPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHbI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacCKphIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN TMOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOrO OanaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIHEro Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKHE MPOLECCHI,
JeKalllue B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJAUTH BBIYHMCICHHS C HCHOJb30BaHHEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHsI MaccChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
nocyAod M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwiia oOpallleHus C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBITOJHEHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakluH,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyab(aT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMaMm «Metaiey u «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKH
0e30macHOCTH TIPU OOPAIIEHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIO0BaHUEM,
OPEJCTaBIsATh pPE3yJbTaTbl XUMHUYECKOIO 3KClIepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUECKH aHAIM3UPOBATH XHMHUUYECKYIO
uHbOpMaIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, IHTepHET U ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1€JIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATEILHOCTH B IIEJISX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
MIPEIOTBPAIICHUS UX BPETHOTO BO3JICHCTBUS Ha OPTaHNU3M YEIIOBEKa;

JUIsT 00yYaronMXxcsl ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anmucn XUMHYeCKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacoB JJIeKTPOHHbBIE
No 11/ HanMeHoBaHMe pa3jeioB U TeM (uudgpossbie)
) nporpaMmMsbl B Kontposnbubie IlpakTndeckue 00pasoBaTeibHbIe
cero
padoThI padoThbI pecypcnl
MosTOopeHue
Crpoenue atoMa. Ilepuonnueckuii 3ak0H 1
1 p pHoA 1 https://myschool.edu.ru/
cucrema J[.M1.MenaeneeBa
Opranuydeckasi XuMUsl — XUMHS COSMHEHUN
2 p f[ 1 https://myschool.edu.ru/
yriaepoza. 3HaueHUue OPraHUuYECKON XUMUU
Hroro 2
Paspnen 1. Teopernueckue 0OCHOBbI OPraHM4YeCKOM XMMHH
IIpeamer opranndeckoit xumuu. Teopust
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 3 https://myschool.edu.ru/
byrneposa
Hroro no pazneny 3
Paspnen 2. Yriesoaopoanbt
2.1 IIpenenbuble yriaeBogOPOABI — aJIKaHbI 6 1 1 https://myschool.edu.ru/
HenpenenbHble yrieBoaOpoOIbl: aJKEHBI,
2.2 P Y #OPO 6 1 https://myschool.edu.ru/
aJIKa/INeHbI, aJTKUHBI
2.3 ApoMaTnyecKue yriieBoAaopo bl 4 1 https://myschool.edu.ru/
[IpupoIHBIE HICTOYHUKH YIJIEBOJIOPOJAOB U
2.4 PHP y HOPO 3 https://myschool.edu.ru/
ux nepepadoTka

Hroro mo pazneny 19




Paznen 3. Kuciiopoacoaep:kamiue oprannyeckue coenHeHust

3.1 Cruptel. denon 5 https://myschool.edu.ru/
3.2 Anbneruasl. KapOoHOBBIE KHCIIOTHI. 8 1 https://myschool.edu.ru/
3.3 Crnoxuble 3¢pupbl. XKupbl 3 https://myschool.edu.ru/
3.4 YrneBoasl 9 1 https://myschool.edu.ru/
Hroro mo pazneny 25
Pa3znen 4. A3oTcoaepxamue opranHnyecKkue coe{uHeHust
4.1 AMuHBI. AMPHOKHCIIOTEL. 5 https://myschool.edu.ru/
4.2. benku. HyknenHoBbIE KUCIIOTHI 4 1 https://myschool.edu.ru/
Hroro mo pazneny 9
Pa3zaen S. BoicokoMoJIeKyIsIpHBbIE COeINHEHUS
5.1 [Inactmaccel. Kayuyku. Bosokna 6 https://myschool.edu.ru/
Hroro no pazneny 6

Pa3nen.6. O6001enne u cucTteMaTu3anusi 3HAHUI M0 KypCy OpraHM4ecKoil XuMHu

6.1.

OCHOBHBIE TOJIOKEHUS TEOPUU
XUMHYecKkoro ctpoerus A.M.bytieposa. 2
CTpoeHue OpraHMYECKUX BEIIECTB

https://myschool.edu.ru/

6.2.

CBolicTBa OpraHUYECKUX BEILIECTB

pa3IUYHBIX KJ1accoB I eHeTHuecKas CBS3b 2 1

OPraHNYeCKUX COCTUHEHUH.

Hroro no pazneny 4

https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10

ITPOI'PAMME

68 6




11 KUIACC TemaTnueckoe IJIaHMPOBAHHE

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrpoabnbie IIpakTHueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazgen 1. Ctpoenue aToma 7
Crpoenue atomoB. [lepuoandeckuii 3aKoH u
11 n P P 1 bubnuotexa POII —
: €pHOINYECKasi CHCTEMa XUMHUYECKUX i
p resh.edu.ru/subject/29/11/
sneMenToB [. 1. MenneneeBa
Pa3nen 2. CTtpoenue BenecTBa 23
ONEeKTPOHHBIN
00pa3oBaTeNbHBIH
ecypc «/lomaraue
Ctpoenue BemiectBa. MHOrooOpasue peeyp
3aganus. CpenHee oOliee
1.2 BemecTs. JlucnepcHsie cucreMsl. Teopus 1 1
. oOpazoBanue. XUMHS,
CTPOCHUSI XUMUUECKUX COCTMHEHUI
p 10-11 xmacc, AO
«3naTenncTBO
"[IpocBenienue"»
Pa3nen 3. Xumnueckue peakiuu 16
Xumnueckue peakuuu. ['maponns. Tpenaxep «O061ako
13 DIEKTPOIUTHYECKAsT JUCCOLIHAITHSI. 1 3HaHui». Xumus. 11
' OnekTponu3. OKUCIUTETBHO- kiacc, OO0 «Pu3nKoH
BOCCTAHOBUTEIbHBIE PEAKIIUH. Jlab»
Pa3nen 4. BemecTBa 1 UX cBOMCTBA 17




Knaccudumkauma HeopraHMYeCKUX U OpraHUYecKux
gewects. Metannbl. Hemetannbl. OpraHmyeckue n
HeopraHM4YecKne coeanHeHus.

https://resh.edu.ru/

Pa3znea 5. Xumus u Ku3Hb 5
31 XUMHS U )KU3Hb. XUMUS U DKOJIOTUS. XUMHS https://resh.edu.ru/
Y MIPOU3BOJACTBO
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne
/i Tema ypoka Beero Kontpoabubie IIpakTnueckue i[:;:enuﬂ :)I;l[?;l;((;i:fenbnme
padoTbI padoThbI pecypest
https://resh.edu.ru/
1 Crpoenue atoMma. Ilepnonnueckuit 1 06.00. http://school-
3aKoH u cucrema /.M. MenaeneeBa collection.edu.ru/
https://myschool.edu.ru/
. .. https://resh.edu.ru/
5 [Ipenmer opranuyeckoit xumuu, eé 1 06.09 http://school-
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE collection.edu.ru/
Teopust cTpoeHU OPraHUuYECKUX https://resh.edu.ru/
3. coenquHenunit A. M. Bytneposa, eé 1 13.09 https://myschool.edu.ru/
OCHOBHBIE ITOJIOKEHUS
4 DneKTpOHHas NPUPOJAa XUMUYECKUX 1 13.09 https://resh.edu.ru/
CBA3EH B OPraHUYECKUX COCITMHECHHUSIX.
[IpencraBienue o K1accuPpUKAITUN https://resh.edu.ru/
. OpraHu4eckux seiects. Homenkiarypa 1 20.09 https://myschool.edu.ru/
(cucTematuyeckasi) U TPUBHAIbHbIE
Ha3BaHMsI OPraHUYECKUX BEIIECTB
I'omonornueckuii ps npeneabHbIX 1 https://resh.edu.ru/
6. yIIIEBOAOPOAOB. MeTaH CTpOeHUE U 20.09
ceoncTBa. [IpocTpancTeenHoe u
JJIEKTPOHHOE CTPOCHUE AJIKAHOB.
7. N3omepus u HOMEHKIIaTypa 1 27.09 https://resh.edu.ru/



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IIpeIEIbHBIX YIIIEBOAOPOIOB.

dusnueckre 1 XUMUYECKHUE CBOMCTBA

https://resh.edu.ru/

8. 27.09
AJIKaHOB, IPUMEHEHUE
Pemrenue 3agau Ha HaXOKICHUE https://resh.edu.ru/
9. MOJICKYJISIPHON (hOPMYJIBI 04.10 http://school-
ra3000pa3HOro yriieBoI0poa. collection.edu.ru/
[IpakTuueckas padora Nel https://resh.edu.ru/
10. «KauecTBeHHOE onpeaeneHue yrieposa. 04.10
Bonopoaa u xjiopa B OpraHM4ecKux
BEIISCTBAX)
11 Kontponbnas padora Nel no teme: 11.10 https://resh.edu.ru/
«ANIKaHBI»
12, ['omosiornueckuit psij dTUICHA, 11.10 https://resh.edu.ru/
HOMEHKJIaTypa U U30MEPHS aTKECHOB.
13, XHUMHYECKUE CBOMCTBA, MTOJIyYCHUE U 18.10 https://resh.edu.ru/
MIPUMEHEHHE
14, [Tpaktuueckas padotaNe2 [Tonyuenue 18.10 https://resh.edu.ru/
STUJICHA | OTBITHI C HUM.
15. AJKangueHsl 25.10 https://resh.edu.ru/
16. Aunkunbl. COCTaB U CTPOCHUE. 25.10 https://resh.edu.ru/
17 AJNKUHEL, aueTaneH. du3znueckue u 08.11 https://resh.edu.ru/
XHMHYECKHE CBOMCTBA.
ben3zou, ctpoenue, nmonydeHue, https://resh.edu.ru/
18. ' wm30MepHs U HOMEHKJaTypa 08.11 http://school-
collection.edu.ru/
19. CBolicTBa OE€H30/1a U €70 TOMOJIOTOB 15.11 https://resh.edu.ru/
20, O0006111eH1E CBENECHUN 00 1511 https://resh.edu.ru/

yriesogopoaax. BzauMocssss



https://resh.edu.ru/
https://resh.edu.ru/

MMpCACIIbHBIX, HCIIPCACIIbHBIX U
ApOMAaTHYCCKUX YIII€EBOAOPOOOB.

KonrtponbHas padora Ne2 mo teme:

https://resh.edu.ru/

21. «HenpenenpHbIe 1 apOMaTUYECKHE 2211
YIJIEBOAOPOIBI)
27 [IpupoHbie ¥ Oy THBIE HEPTIHBIC 2211 https://resh.edu.ru/
" rasmL '
23. Hedts, ee cocTas, cBolicTBa 29.11 https://resh.edu.ru/
” TepMuueckuil U KaTaJIuTUYECKUI 2911 https://resh.edu.ru/
" KPEKHUHT '
OpHoaToMHble cnvpTbl. CocTaBs, CTpoeHue, https://resh.edu.ru/
25. . 06.12
dumsmyeckne cBoncTea
26 Xumnyeckue CBoOWCTBa, MPUMEHEHME U 06.12 https://resh.edu.ru/
' nosly4yeHune cnmpToB '
27. MHoOroaToMHble CNNPTbI 13.12 https://resh.edu.ru/
28. deHonbl, CTPOEHME 1 CBOUCTBA 13.12 https://resh.edu.ru/
O606LeHne n 3akpenneHune. NeHeTu4eckas https://resh.edu.ru/
29. CBA3b MeXay yrrnesogopogamu n 20.12
cnvpTamu.
30. omonorMyeckuin pag anbaernaos 20.12 https://resh.edu.ru/
31 dusnyeckme 1 XMMM4eckme CBoncTea 27.12 https://resh.edu.ru/
' anbaernooB '
32 FomMonoruyeckuin pag npeaenbHbIX 27.12 https://resh.edu.ru/
) OOHOOCHOBHbIX KapBOHOBLIX KUCMOT ’
33 Xumnyeckue cBoiicTBa KapbOoHOBbLIX KUCHOT, 10.01 https://resh.edu.ru/
) npyMeHeHVe, MypaBbMHas K1croTa )
34 MpakTnyeckas pabota Ne3 «CoiicTea 10.01 https://resh.edu.ru/
' KapOOHOBbIX KMUCMOT» :
35, leHeTM4Yeckas CBA3b MeXay 1701 https://resh.edu.ru/

yrneesogopoAamu, cnvptamu, anbaernaamm




n Kap60HOBbIMVI Kncnotamum

MpakTuyeckasn pabota Ne4. «PelueHne

https://resh.edu.ru/

36. 3KCNepuMeHTanbHbIX 3ag4ay Ha 17.01

pacnosHaBaHWe OpraHNYecKUx BeLLeCcTB»

KoHTponbHas pabota Ne3 no teme: https://resh.edu.ru/
37. 24.01

«CnupThl, anbaervabl, KUCMOThI»
38.  CnoxHble acpupbl 1 24.01 https://resh.edu.ru/
39.  Xupbl. CocTtaB 1 CTpoeHue. 1 31.01 https://resh.edu.ru/
40. YKupbl. CBOKNCTBRA, NOMy4YeHME U 1 31.01 https://resh.edu.ru/

npuMeHeHue.
41 Knaccudmkauusa yrnesogos. [Moko3a kak 1 07.02 https://resh.edu.ru/

' npeacTaBuUTenNb reKcos. )

42.  Xumuyeckue CBOWCTBA rHOKO3bI. 1 07.02 https://resh.edu.ru/
43, MpumMeHeHWe 1 NonyyYeHue rmoKo3bl. 1 14.02 https://resh.edu.ru/
44, Caxaposa 1 14.02 https://resh.edu.ru/
45. Kpaxman 1 21.02 https://resh.edu.ru/
46, Llennionosa 1 21.02 https://resh.edu.ru/
47, O606LLEHNE 3HAHWI O 1 28.02 https://resh.edu.ru/

Kucropoacoaepallux coequHeHnax

MpakTnyeckas pabota Ne5 PelueHune https://resh.edu.ru/
48. | akcnepuMeHTanbHbIX 3a4ay Ha 28.02

pacnosHaBaHWe OpraHUYecKUX BELLECTB.

KoHTponbHas pabota Ne4 no teme https://resh.edu.ru/
49, 06.03

«CrosHble 3UpbI, XMUPbl, YrNEBOAbI»
50. AMWHbI NpeaensHoro paaa 1 06.03 https://resh.edu.ru/
51 AHUNVH — NpeacTaBUTENb apoOMaTUYECKNX 1 13.03 https://resh.edu.ru/

amunHoB
52. AMWHOKMCMOTbI, CTPOEHUE 1 13.03 https://resh.edu.ru/
53. CBolicTBa aMUHOKUCIIOT, NPUMEHEHNE 1 20.03 https://resh.edu.ru/
54.  TloHsTne 06 asoTcodepaLumx 1 20.03 https://resh.edu.ru/




reTepouUnKIimM4eCcknx coeanHeHnax

Bbenku, kak BbICOKO- MOIeKynapHbie

https://resh.edu.ru/

55. N 1 03.04

BEeLlecTBa, COCTaB, CTPOEHWEe, CBOIUCTBA
56. HyknenHoBble KUCNOTbI 1 03.04 https://resh.edu.ru/
57 KoHTponbHas pabota Ne 5 no teme: 10.04 https://resh.edu.ru/

" | «AMWHbI, aMUHOKMCIOTbI, Benku» ’

58. | Xumwus n 300opoBbe YenoBeka 1 10.04 https://resh.edu.ru/
59.  CuHTeTM4Yeckue nonnumepsi 1 17.04 https://resh.edu.ru/
60. KoHaeHCcaunoHHble NonuMepsl, 1 17.04 https://resh.edu.ru/

neHonnacTbl
61. MpupoaHbIN KaydyK, CTPOEHUE 1 CBOWCTBA 1 24.04 https://resh.edu.ru/
62.  CuHTeTuyeckme Kay4yku 1 24.04 https://resh.edu.ru/
63. CuHTETMYECKNE BOSOKHA 1 08.05 https://resh.edu.ru/
64 Mpaktuyeckasn pabora Ne6 08.05 https://resh.edu.ru/

" | «PacnosHaBaHue NnacTmMacc 1 BOSTOKOH» '

OCHOBHbIE NONOXEHUS TeopUn https://resh.edu.ru/
65. Xumuyeckoro ctpoeHusa A.M.byTtneposa. 1 15.05

CTpoeHue opraHnyecknx Bellects.Buasl

nsomepuu

CBoiicTBa OpraHNYecknx BeLLEecTsB https://resh.edu.ru/
66.  pasnuuHbIX Knaccos. FeHeTuYeckas CBsi3b 1 15.05

MexXay Knaccamu opraHMYeckux BeLLeCTB
67. PeleHue pacuyeTHbIX 3aaa4 1 22.05 https://resh.edu.ru/
68. WToroBast KoHTpornbHas paboTa 22.05 https://resh.edu.ru/

O6Llee KONMYECTBO YacoB Mo nporpaMme 68 y.




11 KJIACC

KosaunvecTBO 4acoB DJIeKTPOHHbBbIE
Hara uudgposbie
Ne n/m Tema ypoxa Kontpoabnbie  IlpakTHueckue
Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznenl Crpoenne aroma
BBoaHBIN HHCTPYKTaX M0 TEXHUKE
6ezomacHocTH. CTpoeHne aToMa AToM — 1 https://myschool.edu.ru/
CIIOKHAS YACTHIIA. https://resh.edu.ru/
CocrosiHuE 31EKTPOHOB B aTOME.
DneKTpoHHas KOHGUTypalusi aTOMOB 1 https://myschool.edu.ru/
XUMHUYECKHUX IJIEMEHTOB
BanentHble BO3MOKHOCTH aTOMOB
1 https://myschool.edu.ru/
XUMUYECKHX 3JIEMEHTOB
Ilepronnueckuii 3aKOH 1
MepUOIUYECcKasi CHCTEMa XUMHYECKUX
anemenToB J[.M1.Menaeneesa u ctpoeHue 1 https://myschool.edu.ru/
aToma
ITepnonmueckunii 3aKOH B CTPOSHIE
p P 1 https://myschool.edu.ru/
aroMma.
M3MeHeHne CBOMCTB 2JIEMEHTOB U UX
COEIMHEHUH B 3aBUCUMOCTH OT
nonosxkenus B [ICXD 1 https://myschool.edu.ru/

[Tonoxxenue Bogopona B
IIepuonnueckoii cucreme

https://resh.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/

AN .Menneneesa.

7.KontponbHas pabota Nel mo teme

7 https://myschool.edu.ru/
«Ctpoenue aTomMay»
Pa3znen 2 Crtpoenue BemecTna (24 1)
Honnas cBs3b.
8 https://myschool.edu.ru/
9 Honnas KpucTauIM4ecKasl peieTka https://myschool.edu.ru/
10 KoBanenTHast xumMudeckas CBA3b https://myschool.edu.ru/
ATOMHAS 1 MOJIEKVIISIpPHAS
11 yp https://myschool.edu.ru/
KPUCTAJUIMYECKUE PEIIETKH
T'ubpunnzanus opOuTaiel 1 reOMETPUL
12 pr3atl p p https://myschool.edu.ru/
MOJIEKYJT
Mertamnmunueckast cBsi3b. MeTammnueckas
13 KpucTajiieckas perieTxa https://myschool.edu.ru/
Bonpoponnas cBsizb
14 https://myschool.edu.ru/
Enunas npupoaa XUuMHUECKUX CBsI3el
15 https://myschool.edu.ru/
16 Opranuyeckue noauMepbl https://myschool.edu.ru/




Heopranunueckue noaumepsl

17 https://myschool.edu.ru/
18 ["a3000pa3HOe COCTOSIHHUE BEIIECTBA. https://myschool.edu.ru/
[TpupoaHbie ra3000pa3HbIe CMECH: https://myschool.edu.ru/
19 BO3JlyX W IIPUPOJIHBIN ra3
[IpencraBuTenu ra3000pa3HbIX BEIIECTB: https://myschool.edu.ru/
BOJIOPO/I, KUCIOPOJ, YTIEKUCIIBIN ras,
20 W3Y4YEHUE UX CBOWCTB.
[IpencraBuTenu ra3000pa3HbIX BEIIECTB: https://myschool.edu.ru/
21 aMMUaK, 3TUJIEH, U3YYEHUE UX CBOWCTB
9y [IpakTuueckas padbora Nel https://myschool.edu.ru/
«ITomydenue u pacrio3HaBaHHUE ra30B»
Kunkoe cocrosaue BemecTsa. Boaa. https://myschool.edu.ru/
Kunkue kpucramisl. MaccoBas 10s
23 pacTBOPEHHOTO BEIIECTBA.
JKecTkoCTh BOABI M CIIOCOOKI €€ https://myschool.edu.ru/
24 YCTpaHEHUS
25 TBepioe coCTOsSIHUE BELIECTBA. https://myschool.edu.ru/




Amopdodubie BemectBa. CocTaB BemecTsa
U CMECEH.

JlucriepcHbIe CUCTEMBI https://myschool.edu.ru/
26 1
3aKOH NOCTOSHCTBA COCTaBa BEIIECTBA. https://myschool.edu.ru/
PacueTsl, cBI3aHHBIC ¢ TOHITHEM
27 «MaccoBas JI0JIsg 3JIEMEHTA B BEIECTBE» 1
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA. https://myschool.edu.ru/
PacueTsl, cBI3aHHBIC ¢ TOHITHEM
28 «MaccoBas JOJI DJIEMCHTA B BEIICCTBE» 1
O00011eHNe U CUCTEMaTU3aLNS 3HAHUI https://myschool.edu.ru/
29 o Teme «CTpoeHue BEIeCTBa» 1
30 KontponbHast padota Ne2 o reme https://myschool.edu.ru/
«CtpoeHue BeiecTBa
Pa3znen 3. Xumnueckue peakuuu (174)
31 Knaccudukanmst XaMudecKkux peakiuii B 1 https://myschool.edu.ru/
HEOPraHUYECKOU XUMUU
3 Knaccudukanus XuMHYeCKUX peakivii B 1 https://myschool.edu.ru/
OPraHU4YeCKON XUMHH
33 CKOpOCTh XUMHUUYECKON peakinu 1 https://myschool.edu.ru/




34

OOpaTUMOCTh XUMUYECKHIX PEAKITHIA.
HeobOparumplie peakiiuu

https://myschool.edu.ru/

35

36

06paTI/IMBI€ XUMHYECKHUE PEAKLIHM.
XUMHUYECKOE PABHOBECHUE

Pons BOJBI B XUMHUYCCKHUX PCAKIUAX

https://myschool.edu.ru/

https://myschool.edu.ru/

37

38

DNEKTPOIUTHI U HEITEKTPOIUTHI

SJIGKTpOJ'II/ITI/I‘leCKaH Juccounanus

https://myschool.edu.ru/

https://myschool.edu.ru/

39

40

41

[M'uaponu3 HeopraHUYECKUX COCTUHEHUI

FI/I,[[pOJ'II/B OpTaHUYCCKUX COE€TUHEHUI

OKHCIUTEIIFHO-BOCCTAHOBUTEILHEIC
pCaKknuu B HeOpraHquCKOﬁ XUMHNHN

https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/

42

43

OKHCIUTEIIFHO-BOCCTAHOBUTEILHEIC
pPC€aKkuru B OpF&HH‘ICCKOfI XUMHHN

3J'ICI(TpOJ'IPI3 paciiaBoB

https://myschool.edu.ru/

https://myschool.edu.ru/

44

45

46

DIIEKTPOJIN3 PACTBOPOB

O00011eHNEe U cUCTEMATH3AINS 3HAHUH
10 TEME.

KonTponbnas padota Ne3 o teme
«XHAMHUYECKHUE PEAKLIIY

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/




Pa3znen 4. BemecTBa u ux cBoiictBa (18 1)

Knaccudukanus HeopraHugeckux
47 COe/IMHEHUH 1 https://myschool.edu.ru/
48 KJ'IaCCI/I(bI/IKflI_II/I}I OpPraHUYeCKHX 1 https://myschool.edu.ru/
COCAUHCHMI
[Tonmoxenue metamios B [ICXD JI.1. https://myschool.edu.ru/
49 MeHeneeBa, CTpOSHUS UX aTOMOB. 1
®du3nyeckue CBOMCTBA METAILJIOB
50 XuMHu4yecKre CBOVI?ICTBa METaJJIOB KaK 1 https://myschool.edu.ru/
BOCCTAaHOBUTEJICH.
51 Koppo3us merannos 1 https://myschool.edu.ru/
ITonmoxenne mHemeramioB B [ICXD J1.11. https://myschool.edu.ru/
52 MeHneneeBa, CTPOCHHS UX aTOMOB. 1
®dusnyeckue CBOMNCTBAa HEMETAIOB
53 XI/IMquCKH(E CBOICTBa HeMeTaJIJzOB KakK 1 https://myschool.edu.ru/
OKHCJIUTEJICH U BOCCTAHOBHUTEIIEH
54 Kucnots! Heoprannueckue 1 https://myschool.edu.ru/
55 Kucnoter oprannueckue 1 https://myschool.edu.ru/
56 OcHOBaHUsI HEOPTAHUYECKUE 1 https://myschool.edu.ru/
57 OCHOBaHUs OpraHUYECKUE 1 https://myschool.edu.ru/
58 Comu. Knaccudukanus coneit 1 https://myschool.edu.ru/
59 XUMHUYEeCKHEe CBOMCTBA COJICH 1 https://myschool.edu.ru/
60 ['eneTnueckas CBsI3b MEXKIY KilacCaMHU 1 https://myschool.edu.ru/
HEOPTraHWYECKUX U OPTaHUYECKUX




COEeIUHEHUI

[IpakTrueckas padota No2

https://myschool.edu.ru/

61 «Mnentudukanus HeOpraHMYECKNX
BEIIICCTBY»
62 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 https://myschool.edu.ru/
0 TeMe
63 Kontponbnas padota Ne4 o reme https://myschool.edu.ru/
«BerecTBa 1 UX CBOMCTBAY
Pasgen 5. Xumua B u3Hu obuiecrsa
64 XHUMHS ¥ TIPOU3BOJICTBO https://myschool.edu.ru/
65 XUMHS U CEIIbCKOE X031 CTBO https://myschool.edu.ru/
66 XUMMS U DKOJIOTHUS https://myschool.edu.ru/
67 XUMUS 1 TOBCEIHEBHAS KU3HD 1 https://myschool.edu.ru/
YeJI0BeKa
68 PesepsHOe Bpems 1 https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

o  Xumus, 10 kmacc/ T'abpuensia O.C., O01mecTBo ¢ OrpaHUYCHHOMN
OTBETCTBEHHOCTHIO «/IPODAY; AkimonepHoe o0miecTBo «M31aTenbcTBO
«IIpocBemienue»

e  Xwumus, 11 kimacce/ I'abpuensu O.C., OO1IECTBO C OrpaHUYCHHON
OTBETCTBEHHOCTHIO «/[PODAY; AknmonepHoe odmiecTBo «M31areabcTBo
«IIpocsemenne»

o Xumwus, 10 knacc, 11 knacc /Pymsuruc I'.E. , @enpnaman @.I". U3parenscTBo

((HpOCBeH_IeHI/IC»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

1. T'abpuensu O.C., JIsicoa I'.I"., BBenenckas A.I'. Hacronbhas kaura yaurens Xumus 10
kiaacc,11 kmacc
2.T'abpuensn O.C. Tloypounsie miansl no yueOuuky 10 kmacc, MU3naTtenbcTBO «YUuTEIbY
3. Tabpuensa O.C. IIporpamma o xumun 10-11 kiaccs (6a30BbIil ypOBEHB)
4. I'abpuensn O.C. Meronnueckoe nocobue.11 xnace
5. Xomuenko M.I'. CoopHUK 3a7a4 U YIIpa)KHEHUH IO XUMHHU JUIsI CPEAHEN HIKOJIbI/
N.I". XomueHko. -2-e u3a. ucrp. u gon.— M.: PUA «Hosas BomHa»: M3narens YMepeHKOB. -
2010.-214 ¢
6. Kysnenosa H.E. JleBkun A. H. 3agaunuk no xumuu 10 kiace
7. Ky3sunenosa H.E. JleBkun A.H. 3amaunuk nmo xumuu 11 kimace
8. Kyssmenko H.E., Epemun B.B., [TonikoB B.A. Havana xumuu (71 MOCTYMArONINX B
BY3bI), 20-¢ m3nanue, Mocksa JlabopaTopus 3HaHUH

9.Bonomun B.. Ben. HayuH. pea. Jleencon M. Xumust DHIUKIIONEIUS 1T JeTeH «ABaHTa»



10. IToranmos B.M., UeptHoB U.H. CTpoeHue n cBOCTBa OPraHUYECKUX BEIIECTB

11. T'a6puensu O.C., OctpoymoB WN.I'., «O6mIast xumusi B TeCTax, 3ajiadax, ynpaxkHeHusX. 11
kimace» — M.: [lpoda, 2023 rog.

12. T'a6puensa O.C..bepeskun I1.H., YmakoBa A.A. «Xumust 11 knacc: KoHTposibHbIE

MPOBEPOUYHBIE paObOTHI K yueOHHUKY». — M.: [Ipoda, 2021 1.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
1. http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9¢c10/
2. https://resh.edu.ru/

3. https://interneturok.ru/

4. https://foxford.ru/user/registration

5. https://fipi.

6. https://myschool.edu


http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
https://foxford.ru/user/registration

