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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit denepanuny, TpedOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMBbI  CpeAHEro 001iero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DeAepallbHOM  TOCYJAapCTBEHHOM
obpazoBatenpHoM craHaapre COO, c¢ yuérom KoHuenuuu mnpernogaBaHus
y4eOHOro mnpeameTra «XHUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
®enepany, peanu3yOMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrPaMMBI, |
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTus BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXO/J0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K ONpPENEIICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMHU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 6a30BOM YpOBHE COCTAaBHIIU
koHnentyanpHbie TosiokeHust GI'OC COO o B3auMo0OYCIIOBIECHHOCTH IICNIEH,
COJIEpKaHMsl, PE3yJbTaTOB OOydYeHHS W TPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKUT 3aBEpPLIAIOIIMM JTAallOM peaM3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacCaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTypPhI
YeloBeKa, a TakKKe OKOJOTHYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercs xumMuyeckoe o00Opa3zoBaHUE
oOyy4arommxcsi Ha YPOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIO OIpPENEIEHbl B
mporpaMme MO0 XHMUHU € YYETOM CHeNM(PUKA HAYKH XUMHUM, €€ 3HAYCHHS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW KU3HH OOIIECTBA, a TaKke C y4ETOM
o0mMX 1eaed MW MPUHLHIOB, XapaKTEpU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oduero oopazosanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYIO0 POJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME€ LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IMHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH O0JIACTSIMU MPUMEHEHHSI.



TecHO B3aMMOJENCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XUMUS CTaja
HEOTHEMJIEMOH YacTbI0O MHUPOBOU KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W >KM3HM KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBliEHa Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOIN 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 UM JJsi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKECHHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomiuMu  npeamMeTa  «XUMHUS»  ABISAIOTCS  0a30BblE€  KypChl —
«Oprannyeckass xumus» U «OOmas U HeopraHUYeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO HEOPTaHMYECKOW XUMHH (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKOu XuMuU. POpMHUPOBAHUE NAHHOM CHUCTEMBI 3HAHUW NPU U3yYCHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHMsSI BCEro MHOT00Opas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUH, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XuUMHus» cQopMUpoBaHa B IMpPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJAXOJa K U3yYEHHI0O YydeOHOro marepuajga U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOpUU CTPOCHHSI OPraHHMYECKHUX
COCIMHEHHUI, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpelCcTaBlICHU O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4daeMblX B Kypce
BElIECTBaX JAOTCS B Pa3BUTHUH — OT YTJIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU
aKTUBHBIX COEOUHEHHN. B Kypce OpraHnyecKko XUMHH IOJIY4YarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjOM 3peHHs B mOpeamere «XuMHUs» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imiero oOpa3oBaHUs
TEOPETUYECKU MaTepuan ¢ (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00ydYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHAIOMIEH 1 MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BAXXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX M MPUMEHEHHH, & TAKKE O XUMHUUYECKHUX PEaKIMUAX, UX CYUIHOCTH U
3aKOHOMEPHOCTAX TMpOTEeKaHus jgomnoyiHsgeTrcss B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJICPXKAHUS, HUMEIOIUMHU KYJIbTYpPOJOTHUECKUA W MPUKIAJTHOU
XapakTtep. OTH 3HaHHUS CHOCOOCTBYIOT IOHHMAaHUIO B3aMMOCBSA3U XUMHUU C
JPYTUMHA HayKaMH, PacKpbIBalOT €€ POJib B IO3HABATEILHOW M MPAKTHYECKOU
JEATEIIBHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHTAHHMIO YBAXKEHUS K IIPOIIECCY
TBOpYECTBAa B 00JIACTU TECOPUM W MPAKTUYECKUX MPHUIOKECHUN XUMHH, ITOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OONMIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
nmpo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
NPUMEHATh €€ JUIsl TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIIEPUMEHTAILHBIX MCCIIEA0BATENIbCKUX 3a/1au. B 11eoM cojepikanue yd4eOHOro
npeaMera «XUMHS»  JaHHOTO  YPOBHS  M3YyYECHHUSI  OPUEHTUPOBAHO  Ha
dbopmMupoBaHUE y OOYUYaIOIIUXCS MUPOBO33PEHUYECKOW OCHOBBI JIsi TTOHUMAHMS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOrOo U
OpraHUYEeCKOTr0 MHpa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IYTEM OSKCIIEpUMEHTa U
pelieHrs TMPOTUBOPEUYMM MEXAy HOBBIMU (aKTaMd U TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
Takke MpoOJeM COepeKEHUsT YHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALNU
OoOy4Yarommxcsi MPUHATHIC MNPOrpaMMON MO XMMHUHU TOJXOMAbl K OIpPEIeICHUIO
COJIEp’KaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIBHBIX YUYEOHBIX JEHCTBUN, UMEIOIMUX ©0a30BO€ 3HAYCHUE IS
pPa3NUYHBIX BHJIOB JICSITEIIBHOCTU: pEUICHUs MpoOJieM, TIOUCKa, aHaiu3a u
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCJIEI0BATEIbCKONU JCSATEILHOCTH, 3aHUMAIOIEH Ba)XKHOE€ MECTO B IMO3HAHUU
XUMHUH.

B mpaktuke mnpemnojgaBaHus XMMHH KaKk HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U Ha YPOBHE cpeHero ooiero oopa3oBaHus, IPH OPEICICHUH
COJICPKATEJIbHOW XapaKTepUCTUKU I1IeJIed H3y4YeHHUs MpeAMeTa HalpaBICHHUEM
MEePBOCTEIICHHOW 3HAYMMOCTH TPAIUIMOHHO MpU3HAETCA (POpMHpPOBAHHWE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YeJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4YECHUS
npeaMeTa sSBJISIETCS BIIOJIHE OMPaB/IaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs TJIaBHBIMHU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUHW Kak Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KIIOYEBbIC MOHATHUS, PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB U XUMHYECKHX pEaKiui, HEOOXOJUMBIX Ui MPUOOpETCHHUS
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTAa, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ atumMm, comeprkaTenbHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOUYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CUCTEME CpelHero obuiero odpazosanus. CeroaHs B
NpErnoAaBaHUM XUMUU B OOJbIIed CTemeHH OTHAaETCs  MPEeArnovYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJEp>KaHus OOyueHHus, OPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3alyy, BIaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKIMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHHSIMH aKTUBHOTO TOJIyYEHUs 3HAHUN W MPUMEHEHHsI UX B PEAIbHOM KU3HU
JUTSL pEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3ydeHMH IMpeaMeTa «XUMHs» JTOMHHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanrainusi 00yJaronmxcsl K yCIOBUSIM TUHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

dopmupoBaHre y OOy4arOmMXcs KIIFOYEBBIX  HABBIKOB  (KITFOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCAaTbHOE 3HAUEHUE I pPa3jINYHbIX BHIOB
NeSATeILHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHanu3a U 00padOTKu MH(POPMAIIUH,
HEOOXOJUMBIX I TNPUOOPETEHMs OIbITa JAEATEIbHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B T[IO3HAaHWM XHMHMH, a TaKXKe I OLEHKH C MO3UIUN
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MPOLIECCOB HAa OPraHU3M Y€JIOBEKa U MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHajlu3a y4eOHOU U
HAYYHO-IIOMYJISIPHON MHPOPMAIIUN XUMUYECKOTO COJIEP KAHMS,

dbopMupoOBaHUE U Pa3BUTHE Y 0O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAHHE Yy OOyyaroumxcs YOSKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBICHHOCTH XUMHUU, €€ BAXKHOM PONM B PEIICHUU TI00ANBbHBIX MPoOIeM
paIoOHAIBHOTO MPUPOJIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILEHUSI K TPUPOJIE U CBOEMY 3/I0pPOBbIO, a TaKK€ HPUOOpPETEHHs OIbITa
WCIIONb30BAaHUSl TOJNYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuyeOHOM maHe cpenHero oO0mero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOr0 ypoBHS BXOAMT B COCTaB MpeaIMETHOUN obnactu «EcTecTBeHHO-HAyUYHbIE
IpEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JJISl U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
gac B Heento), B 11 kmacce — 34 yaca (1 gac B Hefienio).



COJAEPKAHUE OBYUYEHUSA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHOBHbIE 110JI0’keHUSA. CTPYKTYpHBbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accUpuKaMK opraHnyeckux BemniecTB. HoMmeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTudecKkas) M TPUBUAIbHBIE Ha3BaHUS
BKHEUIIUX MPEICTAaBUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME C 00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJI1aBjeHue, 0OyTIUBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MertaH W 3TaH —
NPOCTEUIINE TNPEICTABUTENN QJIKAaHOB: (PU3MUYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuu 3aMeIlleHuss M TOPEHHUs), HAXOXKJACHHE B MPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
IpPOCTEUIINE MPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllMU, OKHUCIECHUS U
NOJINMEPHU3ALINH ), ITOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: Oytaauen-1,3 u merwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psijl. ALIETUIICH
— MpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3HUYECKHUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MoJyYeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHME U XMMHUYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHHsSI U HUTPOBAHUSA), NTOJIyUYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMmuyeckue  ceoicmea  (peaxyuu
2aN02eHUPOBAHUSA U HUMPOBAHUs), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckass CBS3b MEXIY YIVIEBOJOPOJAMH, NPHHAMIEKAIIMMHU K
pa3IMYHBIM KJIACCAM.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M MUX NPEBPALLICHUN:
O3HAKOMJIEHHWE C O0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yroiap», MOACIMPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJOB  H
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOIyYEHUE HTHIICHA

Y U3YUYEHHE €TO CBOWCTB.

Pacuérurle 3amaqn.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BbEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKIIHIH).

Kuciiopoacoaepskamue oprann4ecKue coeJMHeHUs

[IpenenpHble OQHOATOMHBIE CHHUPTHI. MeETaHOI M STAaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C AaKTUBHBIMU MeETaJlJIaMH,
rajJjlor€HOBOJIOPOJIaMH, TOpPEHHUE), NpuMeHeHue. BoIopoaHbie CBA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBHE METaHOJa U ITAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaroMHbl€  CHUPTHL. ODTWUJICHIJMKOJNb W  TJMUEPUH: CTPOCHHUE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTaJUlaMH, KaueCTBEHHasi Peakilds Ha MHOTOaTOMHBbIE CHUpThI). [leficTBue Ha
opraHusM yenoseka. [[puMenenre rmmuepuHa U STUIIEHTJIMKOJIS.

deHoN: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue gpenona.

Anpneruibel U Kemouwvl. DopMmanbpleru, —aneTanbAETHN: CTPOECHUE,
bu3nUeckue U XMMHYECKHUE CBOWCTBA (PEAaKIMU OKHCIICHHUS U BOCCTAHOBIICHUS,
KaueCTBEHHBIC PEAKIINN), OJyYeHUE U TPUMEHEHHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAsl KHCIIOTBI: CTpOCHHE, (PU3NYECKUEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOmue A Kjiacca KUCIIOT, peakius dTepuuKaiim), moaydyeHue u mpruMeHEHHeE.
CreapuHOBasi M OJEHMHOBAsl KHUCJIOTHI KaK MPEJICTABUTEIM BBICIINX KapOOHOBBIX
KHUCJIOT. Mbl1a Kak COJIM BBICILIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['muponus
cioxHBIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenne xxupo. buonornueckas
POJIb JKUPOB.

VYrneBonpl: coctaB, KjiaccuUKalUs ~ yriaeBoAoB  (MOHO-, JHU- U
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOMCTBAa (B3aUMOJEHUCTBHE C
ruapokcugom meau(ll), oxucmenne ammuadnbiM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIOKO3bI), HAXOXKJICHUE B TMPHUPOJIE, MPUMEHEHUE,
ouosiorudeckas poib. @otocunTe3. OpyKTO3a KAk U30MEP TIIFOKO3BI.



Kpaxman u nemnono3a Kak nNpupojHbie monumepbl. CTpoeHue Kpaxmana u
Henoo3bl. PU3NYEeCKUEe W XWMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl H3yYEHHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom menu(Il)), anpaerngos (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenau(Il), B3ammomaeicTBUEe Kpaxmana C HOAOM),
MPOBEICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

A3oTcoaeprkalme OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBI KaK aM(OTEpHBIE OPraHUYECKHE coeAuHEHUs. Pu3nueckue
U XMMHUYECKHE CBOICTBAa aMHMHOKMCIOT (Ha mpumepe riuiuHa). buonoruueckoe
3HAYECHWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpAIHsl, KAYECTBEHHbIE PEAKIIMU HAa OEIIKU.

OKCIEpPUMEHTAIBHBIE METOJbl M3YyYEHMsI BEIIECTB M MX IPEBpALICHUIL:
HAOJII0JICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMNBITOB: JIeHATypalus OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUH OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE NOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NIOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHSASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHEHC AU

DKCIEPUMEHTANIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX MpPEBpalICHUI:
O3HaKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPU U3YUYEHUH OPTaHUYECKON XMMHH B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIUX €CTECTBEHHO-
Hay4YHBIX MOHSTUH, TaK U MOHATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTAEIIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO LUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUnoresa,
3aKOH, TEOPHSs, aHAJW3, CUHTE3, KiIacCu(UKaius, NepuoaNIHOCTh, HAOIIOCHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MmaTepus, DJHEprus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HHEPreTUYECKU YpOBEHb, BEIECTBO, TEIO, OOBEM, arperaTHOEe COCTOSHUE
BEILECTBA, (DU3NUECKUE BETUUUHBI U €AUHUIBI UX U3MEPEHUS.



buonorus: kierka, opranusMm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (OCIKH, YTJICBOIBI, KHUPHI,
bepMeHThI).

['eorpadusi: MUHEpAJIBI, TOPHBIC ITOPOJIbI, TOJIC3HBIC HCKOTAeMbIC, TOILIUBO,
peCypCHI.

TexHonorWs: NHINEBBIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHHS,
MOIOIITUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUECKHE MpernapaThl, MaTEPHAIIBI U3
UCKYCCTBCHHBIX M CHHTCTHUCCKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3aeMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000JI0YKa. DHEPreTUuecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOWTamu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUsl JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUs aTOMOB.

CrpoeHue BemiecTBa. XUMHYECKass CBsS3b. BHAbI XHUMUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJSIpHAas W TOJSpHAsl, UOHHAs, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHsiil). BomoponHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHusa. IoHbI: KATHOHBI U AaHHOHBI.

BemectBa MOJEKYJISIPHOTO M HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tepuonnueckuit 3akoH U Ilepuonnueckas cucreMa XMMUYECKUX 3JIEMEHTOB
J. 1. MenaeneeBa. CBsi3b nepuoanyeckoro 3akona u llepruoanyeckoil cCUCTEMBI
xuMmudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHHUE NEPUOINYECKOr0 3aKOHA B PA3BUTUH HAYKH.

[IonsTne o nucnepcHbix cucreMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPBI.
MaccoBast 10151 BelecTBa B paCTBOPE.

Xumuyeckas  peakiusa.  Krnaccudukamuss  XMMHYECKHUX — peakiuii B
HEOPraHUYECKOW M OPraHUYE€CKOW XHMMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MIPEBPAILLICHUS SHEPTUM TPU XUMUUYECKUX PEAKLIMSX.

DnexTponutnyeckas nuccormanus. CyibHbIC U cadbie 3eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIHNH.



PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThl, PACUEThl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BELIECTBAY.

PacuéTtel mMacchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEUIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITH OJTHO
U3 BEUIECTB UMEET IPUMECH.

OKCIEpUMEHTAIbHBIE METOJBl HM3y4YEHUS BEUIECTB M HMX IPEBPALICHUN:
neMoHcTpanus Tabnun «[lepuonnueckas cucremMa xuMmuueckux sneMeHtoB /. U.
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAOJIOJACHUE U
OMMUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIILI0 YHUBEPCATHHOTO UHAUKATOPA, PEAKIIMU HOHHOTO OOMEHA).

Heoprannyeckasi xumust

Knaccuduxanus HEOpPraHUYEeCKUX COEIUHEHNN. Homenknarypa
HEOPraHUYECKNX BeleCcTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Hemeramnel.  Ilonoxxenue HemeraiuioB B llepuomnueckon — cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMmepe
KHCJIOpOoa, cephl, hochopa u yriepoaa).

XUMHUYECKUE CBOMCTBA BAaYKHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dbochopa, yrmepoga MU KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAJUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue meramnoB B Ilepuogmyeckont cucteMe XMMHYECKHUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. OOmue Qusnueckue CBOWCTBA METAUIOB. XUMHUYECKHUE
CBOMCTBA Ba)XXHEHITUX METAUIOB (HAaTpUM, KaJIUid, KaJbLMi, MarHuii, allOMUHUH,
IIUHK, XpOM, KEJ€30, ME/Ib) U UX COCTUHEHUH.

CmuiaBel METAJIOB. DJIEKTPOXUMUYECKHN psii HANPSHKEHUN METAIIJIOB.

OO6mue cnocoObl monmydeHus: MetauioB. [I[puMeHeHne MeTaioB B OBITY U
TEXHUKE.

CKOpOCTh peaklnu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakunu. XuMu4ecKoe paBHOBecue. DakTOpbl, BIUAIOIIKE HA COCTOSHHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

[IpupoaHbIE MCTOYHUKHK YTIIEBOAOPOAOB. lIpupoaHbli ra3 W mOIyTHBIE
HedTanble Ta3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:



NEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTHYECKHi), mnuposm3. I[IpomyKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHBbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCINEpUMEHTAIbHBIE METOJbI H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3Y4YEHUE KOJUIEKINH «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIIOB, pEIlICHUE
OKCMEPUMEHTAIBHBIX 3a7a4, HAOJIOJICHUE U OIMHCAaHUE JEMOHCTPAIIMOHHBIX U
J7a00paTOPHBIX OMNBITOB (B3aMMOJIEHCTBHE TMAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

XUMHSA U KM3HD

Ponb xumun B 00ecrieueHUH SKOJOTUYECKOM, SHEPreTUYECKOW W MHUILEBON
0e30MacHOCTH, Pa3BUTHH MEIHMLMHBL. [IOHSATHE O HAyYHBIX METOAAX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUU.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MAaTEPUAJIOB: BAKHEWIIHME CTPOUTEIILHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MATEpHANIBI, KpAacKH, CTEKJIO, KEpaMHKa,
MaTepUaIbl JJIs JIEKTPOHHUKH, HAHOMATEpHUasbl, OPraHUYECKUE W MUHEPAIBbHBIC
ynoOpeHus.

Xumus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIb30BAHMS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia OE€30MaCHOTO MCIOIb30BAHMS MPEMapaToB OBITOBOM XUMUU
B MOBCEIHEBHOW JKU3HMU.

«3eJeHast XUMus».

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H TMpU  HU3YYEHUH OOmEed
HEOpPraHU4eCcKorW XUMUU B 11 Kiacce OCyIIEeCTBISETCA Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaKk W TIOHSATUM, SBJISIFOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIE MOHSTHS: HAY4YHBIM (DaKT, THUIMOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOICHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

dusnka: MaTepusi, IHEPTHS, MACCa, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SJHEPIETUYECKUM YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHoO€ COCTOSIHME BEIECTBa, (PU3MUECKHUE BEJIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMma, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHepabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,

PECYPCHI.



TexHomorus: XumMudeckas IMPOMBINIJICHHOCTb, MCTAJUIYPIusiA, HPOU3BOJACTBO
CTPOUTCIIbHBIX MAaTCpUAJIOB, CEIbCKOXO03HCTBEHHOC IMPpOU3BOJACTBO, IIUIICBAsA
IMPOMBIIIJICHHOCTD, (bapMaI_[eBTI/I‘-IeCKaH IMPOMBINIJICHHOCTD, IMPpOU3BOACTBO
KOCMCTHYCCKHUX IIpCIIapaTroB, IIPOHU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHUAJIOB,
QJICKTPOHHAA IPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJibTaTaM OCBOCHHS
OOy4aronMMHCsl TMPOTPaMM  CpPeIHEro oO0Iero o0pa3oBaHUsl (JIMYHOCTHBIM,
METanpeMETHBIM W TIpeaMeTHbIM). HayuyHo-meTonuyeckol OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SBIAETCS CUCTEMHO-ACSITEIbHOCTHBIM MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IMOAXOJIOM B CTPYKTypeE
JMYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMETa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUMCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HaJIM4KMe MOTUBAIIMH K O0yUECHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolUMXCsli PYKOBOJCTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYUIUMU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4KEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTABUTh
LEIN U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOM JAEATEIbHOCTH B COOTBETCTBUH C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMU POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOPMAaMM Y TPaBWIAMH  TOBEIEHUS,  CHOCOOCTBYIOUIMMHU  IpOIECcaM
CaMOMO3HAHUS, CaMOpPA3BUTUA M HPABCTBEHHOTO CTAHOBJIEHUS JUYHOCTHU
0Oy4JaroImmxcs.

JInyHOCTHBIE pE3ydbTaThl OCBOEHUSA MpeaMeTa «XUMHsSD OTpPaKaroT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy MNPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIIE B
YaCTHU:

1) rpaskaaHCKOr0 BOCTIMTAHMS:

OCO3HaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH NPH CO3/aHUU
y4eOHBIX MPOEKTOB, PEIICHUWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUYHbBIX BUJIOB YUE€OHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpPYECTBAa B OOJACTH TEOPUM U MPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh PE3YJbTaT
JUINTETBHBIX ~ HAOMIONEHWH, KPOMOTIMBBIX  JKCHEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMM M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTUKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAallUH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE IOBEJICHHWE M TMOCTYNKU CBOMX TOBAapHUILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHMSI K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

COONIO/IeHUsT TIpaBWJI 0€30MacHOro OOpalieHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAMUBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HaHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEATEeTbHOCTH, OOIINECTBEHHO TMOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTUE€ B PEIICHHM NPAKTUYECKUX 3a/1ady
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGeCcCHuil pa3IudHoOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOIAM TPyAa U PE3yJbTaTaM TPYJAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TpaeKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCOO0Pa3HOr0 OTHOUIEHUS K MPUPOJIe, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHMMAHUSL TJIOOATBLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOM CPENBI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONPUSITHBIE IKOJOTUYECKUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HIEOJIOTUHU
xemogoOuu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/aHUM IIEJIOCTHOTO
MpeacTaBlieHuss 00 OKpYKaloIeM MUpE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuH MpodJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJIsI  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMaHHCTUYECKOW HAIPaBICHHOCTH W BaXXHOW pPOJIM B
CO37IaHMHM HOBOM 0a3pl MaTepUATBHOU KYJIbTYphI, PEIICHUH TI100aTbHBIX MpoOsieM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, IUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyAa W OKOJOTUYECKH KOMQPOPTHOM IKU3HU KXKIOTO UJieHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



NOJTly4yaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHHsI SBJIICHUN OKPY’KaIOIIEeTro MUpa U
IPOUCXOSIINX B HEM NU3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
pelieHust Ipo6sieM B peaabHbIX JKU3HEHHBIX CUTYAIIUAX;

MHTEpeca K NO3HAHMIO U UCCIIE0BATENIbCKON AESITEIHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSIM TpyJia B Pa3jIMUHbIX cepax npodeccunoHaabHOMI

JESATEIBbHOCTH.
METAIIPEJMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111eT0 00pa30BaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IIeHayYHbIC TMOHSATHS, OTpa)Karoluue
[EJOCTHOCTh HAy4YHOM KapTHUHBI MHUpa U CHEeUU(PUKY METOJ0B TO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MIPOIIeCC, CUCTEMa, HAYYHBIA (paKT, MPUHITUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

yHUBEpCaJIbHbIC Y4YeOHBIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHHKATHBHEBIE,

PETyJISITUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHON KOMIETEHIIUN 00y4aronInuXcs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B MIO3HABATEIIBHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a30Bble JJOrH4YecKmne JeCTBUSI:

CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LENH JeSITEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJITAThI AEATEIILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHBIE MPU3HAKKU TOHSATUA U yCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS /ISl OOBSICHEHUS! OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIIii;

yCTaHABJIMBATh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXIACHUS (MHAYKTUBHbBIC, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIOJIb3yEeMbI€ B XUMHUH CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS] — XUMUYECKUN
3HaK (CHMBOJI) DJE€MEHTa, XUMHU4Yeckas ¢GopMyna, YypaBHEHHE XHUMHYECKON
peakiuy — TMpU PEIICHUH Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKHX 3a]1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHA.

2) 0a30BbIe HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKuuii;

(bopMyJIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS TMIIOTE3bI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0OaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (OpMyIHpOBATH
000011I€HHS Y BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, NPUMEHEHHUIO pa3IudyHbIX
METO/I0B [TO3HAHMS.

3) pabdora ¢ ungopmaunmei:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPoOpManuu (HAYy4HO-
NOMyJIsipHasi JIUTEparypa XUMHUYECKOTO COJAEp>KaHUs, CIpPaBOYHbIE MOCOOUS,
pecypebl HTEpHeTa), aHanuM3upoBaTh WH(MOPMALMIO PA3IMYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYUBOCTb;



(GbopMyIMpoBaTh 3aMpOChl U MPUMEHATh PA3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaALMK, HEOOXOAUMOW [UIsl BBIMOJIHEHHUS Y4eOHBIX 3a7ad
OIIPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaIuu (cxembl, TpaduKy, AUArPAMMBbI, TAOIHIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHPOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh W TMPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBjaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYILIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIora U/Win
JUCKYCCHM,  BBICKAa3bIBaTh  WJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTENHFHO BBITIONHEHUS MPENI0KEHHOHN 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIMel pe3ylbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIU COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEIOBAHUIO CBOMICTB
U3y4aeMbIX BEIIECTB, peajn3alui y4eOHOro MpoeKkTa u (popMyIHpoOBaTH BHIBOIBI
o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00CyX/1eHHUs 1 OOMEHA MHEHUSIMH.

OBiaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATENIbHYIO
NeATEIbHOCTh, Onpenesnss €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUI TpHU
BBITIOJIHEHUM YYEOHBIX U HCCJEJI0BATENBLCKUX 3ajad, BbIOMpaTh Hambosee
3G (}EeKTUBHBIN CMOCO0 HMX peHieHus ¢ Y4ETOM TOJMYyYeHHUsS HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIHHOCTH Ha OCHOBE CaMOaHau3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHSI»
OTpa)KaroT:

c(hOPMUPOBAHHOCTh  NIPEACTABICHHMA O XHMHUYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBJIICHUU



npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W KYJBTYpPbl JIMYHOCTH, €€
GyHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS MPAKTHIECKUX 3a/1a4
U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JICKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (dopmyiia (pa3BEpHyTass M COKpalléHHAas), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN cKeneT, (yHKIMOHANbHAs TpyIIa,
panukan, U30MepHs, U30MEPhI, TOMOJIOTUYECKUN PSAZ, TOMOJIOTH, YTJIEBOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJAEpXkAIIUEe COCAUHEHHUS, MOHOMEp, MOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHWS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHMI BBISBIIATH XapaKTEpHbIE MPU3HAKUA TOHSITHIM,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMKMCAHUU COCTaBa, CTPOCHHUSI U MPEBPAIICHUN OpraHUYE€CKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUI HCIIOJIb30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHON)
dbopMynT OpraHMYECKMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX  PEAKIUH,
M3TOTaBJIMBAaTh MOJIETU MOJIEKYJ OPTraHUYECKUX BEIIECTB JJI WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIWBATh MPUHAJJIC)KHOCTh HM3yUCHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIPEIEeTIEHHOMY
KJIacCy/Tpynne CcoequHEeHUN (yriIeBOJOpPOAbl, KHUCJIOPOA U a30TCOAEpPKAIIUE
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJWHEHMsI), JlaBaTh UM Ha3BaHUS TIO
cucremarndeckod HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAIIbHBIC
HA3BaHUSl OT/EJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWICHIJIMKOJb, TNHIEpUH, (eHos, (HopMalbIeTu], aleTaabIerul, MypaBbrUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTE€APUHOBAs KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIJTi0J103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XHUMHYECKOW CBSI3H B
OpTraHUYECKUX COCNMHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. ByTiepoBa it 00bSICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, MPOIMWICH, alleTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHONI, ITAHOJ, STUJICHTIMKOJD,
TIIMLEPUH, (PEHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmai, [eJUTI0JI03a, AMUHOYKCYCHasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIHUHA C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIJI;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOIYKTOB MepepadOTKu;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

chOpMHPOBAHHOCTh YMEHHMM BIIaJIeTh CUCTEMOM 3HaHUH OO0 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU MPU U3YUYCHHUH BEIIECTB U
XUMUUYECKUX SIBJICHUHN (HaOJII0AeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsdX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMHUYECKON
MOCy/I0Ol U JTa0OpaTOPHBIM OOOpPYJAOBaHHMEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBIOJTHEHHUIO J1a00paTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArpEBaHUU, TTOJTyYEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPraHUYECKUX
BEI[ECTB, JCHATypalusi OCJIKOB IMPU HArpEeBaHWUU, I[BETHHIC pPEAKIIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBaHMEM, TWPEACTABISATh PpE3yJbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMyJIUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uH(OpMAIMIO, TOJYy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaiuu, MaTepHeT U Apyrux);



chOpPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  DKOJOTUUYECKHU
[EJIeCO00pPa3HOT0 TOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUsS] CBOETO 3JI0POBBSI M OKPY’KAIOMICH MPUPOTHON Cpebl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUs] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
NPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUIS. CJENbIX W CHa0OBUASIIMX OOYYaloOIIMXCS: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHAYECKHUX

dbopmy.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM  COCTABIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHU B TIO3HAHUHU SBJICHUH
npuposibl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €€
(GYHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs peleHUs] MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATalOIINE TOHATUA (XMMHYECKUM 3JIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTENIEHh OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEaKIMH, PpacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AJEKTPOJUTHYECKAsS JAUCCOIUAIUSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AIEKTPOJUTUYECKON Juccolumannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHECHHS M IPEBpaIeHUs] SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYMHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBJICHUM, (PAKTOJOTUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUN U 0€30MMaCHOM HCTIOJIB30BAaHUN BAKHEUIIINX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOMN ESITEILHOCTH YEJI0OBEKA,;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATUA IPHU
ONMCAaHNUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY LIS
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U IpYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOrO BEIIeCTBA (aTOMHAs, MOJEKYJISIpHasd,
VOHHasl, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh MIPUHAJIEKHOCTD
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyIie
COEJIMHEHUH (IPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCJIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH PACKPBIBATh CMBICI EPUOIUYECKOT0 3aKoHa /[,
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSCHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTb YMEHHI XapaKTepU30BaThb DSJEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumuueckux snemeHToB JI. M. MeHnneneeBa, MCHOJIb3ysl MOHATHUS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COEAVUHEHUN
110 nepuoaaM u rpynnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB J]. U.
Menpaeneena;

c(OPMHPOBAHHOCTh YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

C(OPMUPOBAHHOCTh YMEHHS KJIACCU(DULIUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTAaBYy pPEArupyrolluX BEUIECTB, TEIMIOBOMY
ahdexTy peakiuu, U3MEHEHHUIO CTEIEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKlNH, YYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUH COCTaBISATh YPABHEHUS PEAKIMHA Pa3TUYHBIX
TUIIOB, TIOJIHBIE M COKpPALIEHHBIC YPABHEHUSI PEAKIMI HOHHOTO OOMEHa, YUUThIBas
YCJOBUS, ITPU KOTOPBIX ATH PEAKLIMU UAYT 10 KOHUA;



c(OpPMUPOBAHHOCTh YMEHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHMHM  PacCKphIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OaslaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMK OT Pa3aIuYHbIX (AKTOPOB; XapaKTEep CMEIEHUSI XUMUUYECKOT0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh MPEACTABICHUH 00 OOLIMX HAay4YHBIX MNPUHIUIAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js1 BEUIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IPU XUMHYECKUX PEAKIMSAX, MACChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YYaCTBYIOUIMX B peakUUu
BELIECTB, TEIJIOBOrO 3((eKkTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHUM COOMIOATh MTpaBUJia MOJIb30BaHUS XUMUYECKOM
nocyAoi M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuiia oOpallleHus C
BEILIECTBAMH B COOTBETCTBMM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c()OPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTH UM BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEePOKCHUIA BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
ONpENENECHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
UHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW peakliuu,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha Cyab(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIECHUE SKCIEPUMEHTAIBHBIX 3a7ay 110
teMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C MPABWIAMH TEXHUKU
0e30macHOCTH TIPH OOpAIEHUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYOBaHUEM,
OPEJCTaBIsATh pPE3yJIbTaThl XUMHUYECKOIO 3KClepuMeHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupoBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHGOpMAIMIO, TONYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKalu, IHTepHET 1 ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBEICHUS B OBITY W TPYMOBOH NEITEIHHOCTH B IEIIAX
COXPAaHEHHUsSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HAaBaTh
OIMaCHOCTH BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHINMAsI
cmbicn mokasarens [IJIK, mosicHAT, HAa TpuMepax CrmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEJIOBEKa,

JUIS O0YYaIONIMXCS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYCCKUX SBIICHHUIA;

JUISE CJICTIBIX H  CJIA0OBHUIAIIMX OOYYalONIMXCsA: YMEHHE WCII0JIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHui JI. bpaiins ajis 3amucu XUMHAYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne o/ Kontpoabnsie IlpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
IIpenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 4
M. bytneposa
Hroro no paszneny 4
Pa3nea 2. Yriesogopoasbl
2.1 [IpenenbHbIE yIIeBOAOPOABI — aJKaHbI 2
29 HenpenenbHble yrieBogopO/Ibl: aJKEHBI, 3
' QJIKaINEHBI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBo1oposl
24 I'eneTnyeckas CBs3b yIrieBOJOPOAOB 1
Hroro no pazneny 10
Paznen 3. Kuciopoacoaepsxamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 3
39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 4
) Croxubie 3QUPBI
3.3 VYrieBoanl 3 1
Hroro no pazneny 10




Pa3znen 4. A3oTcoaepxainue opranHnyecKkue coe{uHeHust

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 5
Hroro no pazneny 5
Paspnen 5. BeicOKOMOJIEKYISIPHBIE COCAUHEHUSA

5.1 [TInactmaccel. Kayuyku. Bonokna 5
Hroro no pazgeny 5
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne i/m P Kourpoubnbie IIpakTuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazjen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 3
) BEIIECTB
1.3 XHAMHYECKUE PEAKIUN 10 1 1
Hroro no paszneny 16
Pasnen 2. Heoprannueckasi Xumust
2.1 Hewmeramis 3
2.2 Metanmst 3 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX 7 1
) BEIIECTB
Uroro no pazgeny 13
Paznen 3. Xumus u )Ku3Hb
3.1 XuMHS 1 )KU3Hb 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounuectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie

Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpa3oBaTe/IbHbIE

padoThbI padoThI pecypes:

[Ipenmer oprann4eckoi XUMuu, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE

Teopust cTpoeHUs OPraHUuYECKUX
2 coenuHeHuilt A. M. Bytneposa, eé 1
OCHOBHBIC ITOJIOKCHU A

3 N3omepus 2

[IpencraBnenue o kiaccupuKauu
opraHuueckux Bemects. HomeHnkarypa
(cuctemaTuyeckasi) U TpPUBHAJIbHbIE
Ha3BaHUS OPraHUYECKHX BEILIECTB

AJKaHBI: COCTaB U CTPOCHHE,
5 TOMOJIOTHYECKHM psAll, XUMUYECKUE 1
CBOMCTBA U IPUMEHEHHUE.

[{ukmoankaHbl. 1

AJNKeHBI: coCTaB U CTPOCHUC, CBOMCTBaA 1

Anxanuensl. [lonyueHne CHHTETHYECKOTO
Kay4dyKa ¥ pe3UHBI

AJIKMHEBL: cOCTaB U 0COOEHHOCTH
CTpOGHI/I}I, I‘OMO.HOI‘PI‘ICCKHIZ pHII.
AlETUIEH — NPOCTEUIINI TPEACTABUTEND
AJIKUHOB




ApeHbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTD

10
apeHoB

1 Pemmenune 3a1a4 Ha MaccoBbI€ I0JIH U
yCTaHOBJIeHHE (PopMyI.

12 I'eneTnyeckas cBsI3b yIiI€BOJOPOOB,
MPUHAJISKAITUX K PA3IMYHBIM KJlaccaM

13 KonTponbnas paborta Ne 1 o reme
«YTIEBOAOPOIBI».

14 [IpenenbHBIE OTHOATOMHBIEC CITUPTHI:
METaHOJ U STaHOII.

15 MHOroaTroMHbIE CIUPTHI: ITUICHTIUKOIb
U TJIMLEPUH

16 ®DeHO: CTPOCHHE MOJIEKYJIbI, PU3NUYECKUE
Y XMMUYECKHE CBOMCTBA, TPUMEHEHNE

17 KapOoHunbHbIe COeMHEHUS: albIACTUIbI U
KETOHBI.

18 O1HOOCHOBHBIE TIPEIeNIbHBIE KapOOHOBHIE
KHCJIOTBI: MypaBbHHAs U YKCyCHasl.
CrnosxHble 3(hUpbI KaK MPOU3BOIHBIE

19 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
3¢upoB

20 Kupsl: runponus, npuMeHeHHe,
Ouonoruveckasi poiib KHUPOB
YrieBosbl: cocTaB, KiacCupUKaITHSI.

21 Baxueiime npeacTaBuTeNu: TIOKO3a,
dbpykTo3a, caxapo3a

” [Tonucaxapuapl: KpaxMai U LEJUTI0JI03a

KaK MPUPOIHBIE TTOTUMEPHI.




23 AMMHBI: METHJIAMUH U aHUJIMH 1
AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE

24 OPraHMYEeCKHE COCTMHEHUS, NX 1
Ouonornyeckoe 3HaueHue. Ilentuab

)5 benku xak npupoaHsie 1
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS

26 ['eneTnueckas cBs3b MEX1Y KilaccaMu |
OpPraHUYECKUX COCAMHEHUM.
KonTponbnas padorta Ne 2 o reme

27 «Kucnopoa- u azorcoaepxariue 1
OpPraHUYECKHUE COSAUHEHUS.
OCHOBHBIE TIOHSATHUS] XUMHH

28 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
ITonumepsr.
OcHOBHBIE METO/bI CHHTE3a

29 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 2
[InacTmaccel, kKayuyku, BOJIOKHA.

30 [TpakTuyeckas padora Ne 1. 1
«Pacno3HaBaHue MJIaCTMACC».

31 [IpaxkTuueckas padora Ne 2. |
«Pacno3HaBaHue BOJIOKOHY.
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11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

KonrpoJububie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Xumuueckuit anement. CTpoeHue aToma.
DneKTpoHHas KOHQUTYpaLUsi aTOMOB

XuMHUECKas CBSI3b, €€ BHUJIbI, MEXaHU3MBI
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cA3b

ArperaTHLIe COCTOs1HHUA BEUICCTBA.
KpI/ICTaJ'IJ'II/IquKI/Ie PCILICTKMU.

[Tepuonnueckuii 3akoH u [leprnonnueckas
CHCTeMa XMMHYECKHX AaeMeHToB /. 1.
MenaeneeBa, uX CBSI3b C COBPEMEHHOU
TEOpUEU CTPOCHHS aTOMOB

HctruHHBIE U KOJUTOUIHBIE PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBOpE.

DneKTpoauTHYeCcKas JUCCOIMALUS.
[TonsiTue o BoopoanoM nokasarene (pH)
pactBopa. ['uaposin3 opraHu4ecKux u
HCOPTraHNYCCKUX BCIICCTB

Peaknun noHHOrO oOMeHa.

[IpakTuueckas pabora Ne 1 mo Teme
"Pemenne kauecTBEHHEIX 3a1ay4'.

YpaBHEHUS] XUMUYECKUX PEAKIIUNA U
pacueTsl [0 HUM.




10

11

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE
peaxiuu.

[TonsiTre 06 31eKTpoIM3€e PacIiiaBOB U
pacTBOPOB COJICH.

12

13

14

15

16

[ToBTOpenue u 00o0IIEHUE 110 TEME
"BeniecTBo U XUMHUYECKHE PEAKIINU".

KonTponbnas padora Ne 1 o teme
«BermecTBO 1 XUMHUECKHUE PEAKITUNY.

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
I'enetnyeckas CBsI3b HEOPraHMYECKHUX
BEIIECTB, Pa3JIMYHbIX KJIACCOB.
AJIIOTpONUS 3JIEMEHTOB.

Hewmerannbl, X monoxxeHue B
[lepuonnueckoi cucreMe XUMHUYECKHUX
anemenToB M. 1. Menneneena.
du3nYecKre U XMMUYECKUEe CBOMCTBA
VIIA u VIA rpynm.

dusnueckre U XUMHUYECKHUE CBOMCTBAa VA
u IVA rpynmn.

17

Mertannsl, UX IMOJIOKEHHUE B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB /1. V1. Menpaeneena.
du3nueckue U XUMUYECKHE CBOMCTBA [A
u IIA rpynm.

18

duznueckue n xumuyeckue csorictaa I[I1A
TPYIIITBI ¥ METAJUIOB TOOOYHBIX TTOATPYIIIL.

19

CmnaBsl MeTamioB. Koppo3susi.




Meramyprusi.

[TpakTuyeckas padora Ne 2 o Teme

20 "MeTanibl 1 HEeMETaUIbI". !
21 CKopocCTb peakIui. 1
22 XHUMHUYECKOE paBHOBECHE. 1
Hayunbie npuHUHUITBI OpraHU3aluu
23 XHUMHAYECKOT0 pon3BoacTBa. HedTb. 2
[IpupoIHBI Ta3 U SHEPreTHUKA.
[ToBTOpEeHME M 00OOIIEHNE TTO TEME
24 "MeTalibl, HEeMETAIUIBI H XHMHUYECKOE 1
MIPOU3BOJICTBO".
KonTponbnas padora Ne 2 o teme
25 "MeTaiel, HeMETaIUIBl U XUMHUYECKOE 1
MIPOU3BOJICTBO".
Ponp xumun B obecrieueHUN
26 JKOJIOTUYECKOU, JHEPIreTUUECKON U 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEJULIMHBI.
27 [Tapdromepust u OGpITOBASE XUMHUSL. 1
28 UYenoBek B MUpPE BELIECTB U MATEPUAIIOB 1
79 Heopranunueckue Bemectsa. [lurmeHTs! 1 1
KpacKH.
30 "3enenas" XuMus. 1
OBUIEE KOJIMYECTBO YACOB I10 34
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpoznos A.A., JIyaun B.B.;
nof penakiuyeit Jlyauna B.B., O01iecTBo ¢ OorpaHM4eHHOM OTBETCTBEHHOCTHIO
«JIPODA»; AknonepHoe obmectBo «M3aaTenscTtBo «IIpocBemenne»

* Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxnmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

B. B. Epemun, A. A. Jlpo3nos, H. E. Ky3emenko, B. B. JIlynun; Xumus. 10 ki1
(6a3oBbIit ypoBeHb): IIporpamma. Tematndeckoe v mOypoOYHOE IUIAHUPOBAHUE C
METOJUYECKUMU PEKOMEHAAIUSIMH.

B. B. Epemun, A. A. Ipo3nos, H. E. Ky3emenko, B. B. JIlynann; Xumus. 11 ki
(6a30BbIl ypoBeHs): [Iporpamma. TemaTuueckoe v MOypoOUHOE TIJIAHUPOBAHUE C

MCTOAUYCCKHUMH PCKOMCHAALUAMMU.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE
skcniepuMenThl: xumus. Komnekuust Poccuiickoro o6mieo0pa3zoBaTeabHOTO

noprana



http://www alhimik.ru Bcepoccuiickas onumnuajia mKoJIbHUKOB 110 XUMUHU
http://www.chemistry.ru JIucTaHuMOHHAs] OJIUMIIUAJA TIO XUMUU:

TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHbIA IPOEKT
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