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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii denepanumy, TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
y4eOHOro mpeameTa «XuUMHUsD» B 00pa3oBaTelbHbIX Opranu3anusx Poccuiickoi
®denepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusl BocnuTtaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera « Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyYeHHS W TPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3allMK, SIBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH IEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTypbI
YeJioBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMuyeckoe o00Opa3oBaHUE
oOy4arommxcsi Ha YpOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
mporpaMme MO0 XHMUM C YYETOM CHeNU(PUKA HAyKH XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed M MPUHLHUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaeparumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIpaeT OCOOyIO0 POJib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHAIBLHOI'O HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
NPUPOJIBI U YeJOoBeKa, KOTopoe (opMUpyeTCs B XMMHUU Ha OCHOBE NMOHUMAaHUs
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXKXHBIMH 00JIACTSIMHU MPUMCHECHHS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIIOBHEM YCIIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTHYECKOI 0€30MacCHOCTH M OXPaHbI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, IPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4eckor Xxumuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU INPU W3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B MporpaMMe MO XMUMHU Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeieHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTUYECKU
aKTHBHBIX COEAUHEHHH. B Kypce OpraHm4eckod XUMHUHU MOJYy4aroT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yrjoM 3peHHs B mpeamere «XuMHsS» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias M HeopraHuyeckas
XUMHS» 00ydYarolMMcs TPEAOCTaBIsIeTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHUX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEaKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MNpOTEeKaHus JomoyiHsgeTrcss B Kypcax 10 um 11 xkmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYPOJIOTMYECKUA W MPUKIAJTHON
XapakTep. OTH 3HaHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3UM XHMHH C
JPYTMMHM HayKamH, PacKpbIBalOT €€ pPOJib B IMO3HABATEIBHOW M IMPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIMTYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAUYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
NPUMEHATh €€ Uil TIONOJIHEHUS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue yuyeOHOTO
npeaMera  «XUMHS»  JaHHOTO  YPOBHS  M3YYEHHUS] OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCd MHPOBO33PEHYECKOM OCHOBBI IS TMOHUMAHHUS
bunocockux uAEH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPTaHHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM H
CTPOEHHEM, II03HABAEMOCTb IPUPOJHBIX SBJICHUA IIyTEM OJKCIIEPUMEHTa U
pEelIeHUs] MPOTHUBOPEYMII MEXIQy HOBBIMH (aKTaMM U  TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEUIEHUU 3KOJOTHUUYECKUX Mpodiiem, a
Takke MpodJieM cOepeKeHUsl SIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaronmxcss NPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEAEIICHUIO
COJEp)KaHUsI M MOCTPOEHUs TpeaMeTa MpeaycMaTpuBalOT (HOpMUpPOBAHHE
YHHUBEpPCaJbHBIX Y4YEOHBbIX JACHCTBHMH, HUMeEIONMX 0a30Boe 3HAUCHHE IJIs
pPa3NUYHBIX BHJIOB JICSITEIIBHOCTU: peHICHUs MpoOJieM, TIOWCKa, aHaiu3a u
00paboTku MH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B TMO3HAHUU
XUMHUH.

B mnpaktuke mnpenonaBaHMs XMMHM Kak Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPU OMPEICICHUH
COJIEpKATEeIbHOM XapaKTEpUCTUKH LIeJIed HU3y4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAayKHd Kak 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
IpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMHM LIETSIMH H3YYEHHUS IMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KIIYEBbIC MOHATHUS, (PyHIAMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB U XUMHYECKHX pEakuui, HEOOXOIUMBIX [JIsI MPHOOpETEHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOTIOIEHUEM  TIPaBUI
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, coneprkaTelibHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero odmiero oopasoBanus. CerogHs B
NpErnoAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
IPAKTUYECKOM KOMIIOHEHTE COJEp>KaHus OOyueHHus, OPHUEHTHUPOBAHHON Ha
HOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTelIbHON OpraHu3alyy, BIIaJCIOIIEro He
HA0OpOM 3HaHUW, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh crocobamMu u
YMEHHSIMH aKTUBHOTO TOJIyYE€HHUs 3HAHUN W MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTSL pEIICHUS TPAKTUUECKHUX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3yYeHHH TMpeaMeTa «XUMHs» TOMHHUPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanraius 00yJaronmxcsi K yCIOBUSM TUHAMHUYHO PA3BHBAIOIIETOCS MHUPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dopmupoBaHre y OOy4aromMxcs KIIIOYEBBIX HABBHIKOB  (KIIFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE I Pa3jINYHBIX BHIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJMMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B T[IO3HAaHWU XHUMHHM, a TakXKe I OLEHKH C TO3ULUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa M MPUPOIHYIO CPELY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSTEIBHO TPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKAHNUS;

dbopMupOBaHKE U Pa3BUTHE Y 0O0YUAIOIMINXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XWUMUH, €€ BaXKHOM POJM B PEHICHUH TI00ANbHBIX MpoOiieM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHHs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEIMETBD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefiento), B 11 kinacce — 34 yaca (1 yac B Heento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM 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
OpraHM4ecKux BemecTB. [omonorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTEIEH KIACCOB OPIraHMYECKUX BEILIECTB.

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

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMelleHuss M TOPEHUs), HAXOXKACHHE B IMPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllMM, OKHUCIEHUS U
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OyTtaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUN psifl. ALleTUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3NYECKHEe U XMMHUYECKHME CBOMCTBA
(peakiuu raJoreHMpOBaHMsS U HUTPOBAHUS), NTOJIyYEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolicmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOAOPOJaMH, MNPUHAAICKAILIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIEHHOCTH U B ObITy. KameHHbIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKONW 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 OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpEHHUE), MpuMeHeHue. BoaopoaHbie CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE MEeTaHOJa U 3TaHOJIa Ha OPraHU3M YeJIOBeKa.

MHoOroaToMHble  CHOUPTBL. OTWIECHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIOYHBIMU
MEeTaJlJIaMH, KayeCTBEHHasl PEakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBuE Ha
opraHusM yenoBeka. [[pumenenune rauueprHa U STUICHTITUKOJI.

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

Anpnerunpl U kemouvl. DOpMANBIETWJA, AalETAIBIEIHA: CTPOCHHUE,
bu3nuecKkue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHAasl KHCIJIOTBI: CTpO€HHE, (pU3HUecKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0miue JuIsl Kjacca KUCIOT, PEaKIys 3TepU(pUKaluu), MOJIyYeHUEe U TPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. [‘maponus
coxHBIX 2GupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yraeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3NYECKHEe W XHUMHUYECKHE CBOMCTBAa (B3aUMOJACHCTBHE 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 1ennrono3a kak mpupoaHbie monuMepsl. CTpoeHHe Kpaxmana 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
CIHPTOB, KAa4eCTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmaia € HOAOM),
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 OJHOTO M3 UCXOJAHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

A3oTcoepKale OpraHu4eckKiue COeTMHEHNS.

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

benku kak mpupoAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. [lepBudunas,
BTOPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEeBpalLEHUil:
HaOII0/IEHNE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OeJIKOB Mpu
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEAHSS MOJIEKYIIpHas
macca. OCHOBHBIE METOABl CHHTE32 BBICOKOMOJICKYJSIPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS M TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHHsI BEIIECTB M MX MpEeBpallleHUi:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHsl, aHalu3, CUHTE3, Kiaccuukaius, mepuoInIHOCTb, HAOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, JJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (OEIKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCHI.

TexHonorus: MNHILEBbIE MNPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MUTaHUS,
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. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeiesieHusl 3JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[leprnonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOJUYECKOTO 3aKOHA U [lepnoamdeckoil cCuCTeMbl
xuMmudeckux siaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX U CIJIOKHBIX BEHIECTB IO TPYIIaM H TEPHOJaM.
3Ha4YeHUe MEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

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



BemectBa MOJEKYJSPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

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

Knaccudukanus HEOpPraHUYECKUX COEIUHEHHNN. Homenknarypa
HEOPraHUYECKNX BelEeCTB. ['eHeTudeckass CBA3b HEOPraHUYECKUX BELIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss —XUMHUECKMX — peaknuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEIECTB,
3aKOH COXPAaHECHUA U MPEBPALLICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKopoCTh peakuuu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunun Jle [larense.

DnekTpoiauTuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHS] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHtoB /. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEIIETOK, HAOIIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nuyHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON pEAKIUm.

PacuétHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMUYECKHAE PACUEThl, PACU€Thl C HCHOJIb30BAHUEM IIOHATHUS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumus

Hemerannel. Ilosmoxxkenue HemetaisioB B Ilepuoamueckor  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa ' 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCJIOpoa, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaKHEUINIMX HEMETAUIOB (TaJOr€HOB, CEpbl, a30Ta,
dochopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHEHUN.



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

XUMUYECKHE CBOMCTBA BaKHEWIMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUM.

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
OKCIIEPUMEHTAJIBHBIX 3aJad, HAOJIOJEHHWE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U IIeJI0Uei, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJLIOB).

Pacuérnblie 3agaun.

Pacuétbl Maccel BelllecTBa MM 00bEMaA ra3oB MO HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA U KM3Hb

Ponp xuMun B 00€CrieUYEHUU SKOJIOTUYECKOW, SHEPreTUYECKON U MUILECBOM
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYUYEHHUSI BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl sl 3JEKTPOHUKU, HAaHOMAaTepHuasbl, OPraHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

Xumus M 3I0pOBbE YEJIOBEKA: MpaBUJia KCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3ed TpW  M3yYeHUH OOmed u
HEOpraHu4ecKkord xuMuu B 11 Kilacce oCyIIeCTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC TMOHSTHUS: HAy4YHBIN (DAaKT, THUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3nka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI WX
HU3MEpPEHUS, CKOPOCTb.

buonorusi: kneTka, opraHu3M, SKocHUCTeMa, Owuocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTaHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC MMOPOJIBI, MOJIE3HBIE UCKOMAEMbIEC, TOTUINBO,
pPECYpCHI.

TexHonmorusi: XuMHYECKasi MPOMBIIUICHHOCTb, METAJUTYypPrus, MPOU3BOICTBO
CTPOUTEIBHBIX MaTEpPUAJIOB, CEIHCKOXO35MCTBEHHOE IIPOM3BOJCTBO, MHUIIEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAIIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBmuBaeT TpeOOBaHUS K peE3yjibTaTaM OCBOCHHUS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

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

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIMXCS PYKOBOACTBOBATbCS B CBOEHU
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHsS» JIOCTUTalTCs 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 TpaBWIAMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
0Oy4YaroImmXxcsl MO peaanu3alui IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

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

MPEACTaBICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUYEOHOU AESTEIbHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUSA TOTO, YTO JOCTHXKCHHUS HAYyKH €CTh PE3YJIbTaT
JUTNTEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJYYEHUH U TMOCIETYIOIIEM
aHanu3e UHPOpPMAIMU O MEPEOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJbTYPbI 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 NEATEIBHOCTH;

MOHMMAHUS [EHHOCTH TIPaBUJl HHJIUBUAYAIBHOTO U  KOJIJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIs1, 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 M3YUEHHUIO0 Mpodeccruii pa3TudHOro pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBanus, Oyayuied Mpodeccuu U peanu3aluud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKHX MPOOJIeM, BIIHSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, MPUHOCIIIMX Bpel OKPYKAIOLIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HAaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHun MpodsieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUaIbHOW KYJIBTYPHI, PEIICHUHU TI00aIbHBIX MPoOeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOTO YJieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: MOHUMAaHUs CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHCHHMSI SIBJICHUH OKPYIKAIOIIETOo MUpPA U
MIPOUCXOAAIINX B HEM N3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAaHHBIC 3aKJIFOUYCHUS Ha
OCHOBE HAay4YHbIX (AKTOB W WMEIOMMXCS JAaHHBIX C IICJIbI0  TOJydYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM 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

JESTEIBbHOCTH.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYydaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TMOHSITHUS, OTpakKaroluue
[EJOCTHOCTh HAYYHOM KapTHUHBI MHpa M CHENUPUKY METOJO0B TMO3HAHUS,
WCITOJIb3yEMBIX B €CTCCTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIiecc, CUCTeMa, Hay4IHbIA (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleJ0OBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4ueOHbIC NEeWCTBUs (TO3HaBaTEIbHbIE, KOMMYHHKATHUBHBIC,

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

MEXKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHWS M YHHUBEPCAIbHBbIC y4YcOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

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

OBJaanenue YHUBEPCAJIbHbIMHU Yu4eOHbIMU NMOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHYecKmne JecTBUSL:

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

ONpeAesaTh LENU JEeITEeIbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIHTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH IS KIACCU(PUKALMU BEIIECTB H
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CJIECJICTBEHHBIC CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKON
peakiuy — TMPU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHUYECKHX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U IPOBEICHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUS MNPaKTUYECKUX 3aJlay, NPUMEHEHHUIO pa3JInYHBIX
METO/I0B [TO3HAHMS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MPECTaBIICHHUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;



(dbopMynHpoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
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 HAyYHBIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIMel: NPUMEHSATh MEXIpeAMeTHbIe ((dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

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 TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IPHU BBIIOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HMCCIIEIOBAHMNA MyTEM COTJIACOBAHMS TO3HUIUI B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OByaieHUe YHUBEPCAJIbLHBIMH PeryJISSTUBHBIMU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TMpe/jiaraéMblii  airoputMm ACHCTBUN mnpu
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHPHOCTH Ha OCHOBE CaMOaHaIn3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

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

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TO3HAHUU SBJICHUH



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS H  KyJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIsl peIeHHsI MPAKTUYECKUX 3a/1ad
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIINE TOHATHS (XMMHYECKHI 3IIEMEHT, aTroM, 3JEKTPOHHAas
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyiia (pa3BEpHyTass M COKpalIEHHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN CKeleT, (YHKIMOHANIbHAA TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN P, TOMOJIOTH, YTJIEBOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAMHEHHUS, MOHOMED, IOJMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacCHOM HCIIOJIb30BAHUM Ba)KHEHUIINX OPraHWYECKHUX BEIIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COCANHEHUI;

Cc(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMysl OpraHMYECKMX BEIIECTB U ypPaBHEHUH XMMHUYECKUX pEaKUui,
M3rOTaBIMBATh MOJENIM MOJIEKYJ OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMHU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHHUH YyCTaHaBIUBATh MPHUHAJICKHOCTh HM3yUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBYy M CTPOCHUID K OIpPEACIEHHOMY
KJIaccy/Tpynne CcoequHEeHUN (yriIeBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPKAILIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), JaBaTb WM Ha3BaHUS IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpHUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, MPONWIEH, alETUJIEH,
ATUJICHTJIMKOJb, TIUUEPHUH, (eHOoJ, (popMalbaerus, aueraibIerui, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K03a,
bpyKTO3a, Kpaxmal, 1eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh yMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TIOJOKECHUSI TEOPUU CTPOCHUS
oprannveckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIUYHBIX MPEACTaBUTENICH pPa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH30J7, METaHON, 3TAHOJ, STUJICHTIUKOJD,
IJIMLEPUH, (PEHOJI, alleTallbJIeTHi, MypaBbUHAsl M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmasi, IeJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBS3b MEXIYy HUMH YPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
MCIIOJI30BaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
Chipbsi (He(QTh, NTPHUPOAHBIM Ta3, Yrojib), CIOCOOBI WX MepepaboOTKu W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOI'O MO3HAHUSA, UCIOJIb3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJIt0JeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOJICIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOoCy/Iol U JTabOpaTOpHBIM O0OpPYAOBaHUEM, a TaKXKe MpaBwia oOpalieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyYEHUE
ATUJIEHA U W3Yy4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BCIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABIAThH PpPE3yJbTaThl
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpPMyJIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHUMUUYECKYIO
uH(OpMAIUIO, TOJy4aeMyl0 U3 pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
1eJIeCO00Pa3HOr0 TOBEACHHS B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBUS Ha >KUBBIC OPTaHU3MBI OINPEACIEHHBIX OPTraHMYECKHUX
BEIIECTB, TTOHUMasi cMbIci Tokazatens [1JIK, mosicHITh Ha mpuMepax CHoCcOoObI
YMEHBIICHUS ¥ TPEJOTBPAIICHHS WX BPEIHOTO BO3ICHCTBHS HAa OPraHU3M
YeJI0BeKa;

JUIST 00YYaIoONIMXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOAAX IO3HAHUS BEIICCTB M
XUMHYECKUX SIBICHUIA;

Ui CHETbIX H cHa0OBUAANIMX OOYYaIONIMXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBICHUMN
npuposbl, B  (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOAMMOM IS PEIICHHS TPAKTHYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJOPO/IHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pEaKIUi, PacTBOpP, DJIEKTPOJIMTHI, HEIJIEKTPOJIUTHI,
DJICKTPOJUTHYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAHEHMUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U IMPEBPAILCHUS dHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUH U 0€30MacCHOM MCMOJb30BAHUM BAKHEHIIIMX HEOPTaHUYECKUX
BEII[ECTB B OBITY U IPAKTUYECKOMN IESITEIILHOCTH YEJIOBEKa;



c(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TMOHATHUH,
yCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONHMCAHUH HEOPTAHMYECKUX BEIIECTB M UX IPEBPALLICHUN;

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

c(hOpMHPOBAHHOCTh YMEHUMN OIpPEACNATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJUINYECKAsl, BOJOPOHASA) B COCIUHEHUAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
VOHHAsl, METAJUIMYECKAs), XapaKkTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB MO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

Cc(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
N. MenaeneeBa 1 JeMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUIYI0, OOBSCHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKLIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh SJEKTPOHHOE CTPOEHUE
aTOMOB XUMHWYECKHX »3JeMeHTOB |—4 mnepuonoB Ilepnoanyeckoil cHUCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ysS MOHATHS «S-, P-, d-
AIIEKTPOHHBIE opOuTanmy, «9HEPreTHYeCcKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUN
10 nepuoaaM u rpymnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHUYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOINX XUMUYECKUX PEAKLIN;

c(OPMUPOBAHHOCTh YMEHHS KJIAaCCHU(PUIMPOBATH XUMHUYECKHE PEaKLIUU I10
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTaBYy pPEArupyroIIMX BEHIECTB, TEILIOBOMY
addexTy peakunu, U3MEHEHHUIO CTENEeHEW OKMUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEaKlNH, YYACTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHMI COCTaBISATh YPAaBHEHUS pPEAKLUl pa3iMyuHbIX
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 pPAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUUYECKUX
BEIIECTB;

chOPMHPOBAHHOCTh YMEHHMM pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

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

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO IMOJYYEHUSI CEPHOM KHUCIOTHI, aMMHUaKa, a
TakXe CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOIMX HAyYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js BEUIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIECHUN Tra3oB
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 COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH TIJIAHUPOBATh M BBITIOJHATH XUMUYECKUH
HKCIIEPUMEHT (pa3jioKEeHUE MEepPOKCHIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEeapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklMd MOHHOTO OOMEHAa, KayeCTBEHHBbIE pEaKIMU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 10
TeMaMm «Metamney U «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIEHNH C BEIIECTBAMU M JTAOOPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3YyJIbTaThl XUMHUYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHbOpMaIMIO, TOJMYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOMU
KOMMYyHUKaruu, HTepHeT u ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH NEITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 3I0POBbsl M OKPY’KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABATh
OIMaCHOCTH BO3/ICUCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
IPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST OOYYaIONIMXCsS ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370POBbSI: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJICTIBIX W CJIA0OBHUIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins ayis 3amucu XUMHAYECKUX

dbopmy.



n/n

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaumeHoBaHue pa3ieioB
U TeM NPOrpaMmabl

KoanuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTHyeckue
padoThI

OcHoOBHOe coep:kaHue

OcHOBHBIE BUIBI
JeATeJbLHOCTH

Pasnea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHH

11

[Ipeamer oprannveckoi
xumun. Teopus cTpoeHUs
OPraHNYeCKUX COCTMHEHUHN
A. M. bytneposa

[Ipenmer oprannyeckoi
XUMHH: €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAUYCHUE B
[I0JIyYE€HUHU HOBBIX BEILIECTB U
MaTepuainos. Teopus cTpoeHUs
OPraHUYECKUX COCTUHEHUIN
A.M. bytneposa, €€ OCHOBHBIE
nosioxkeHus. CTpyKTypHbIe
(bopMyJIbl OpraHMYECKUX
BemecTs. I'oMomorus,
n3omepus. XuMudeckas CBsi3b
B OpPraHMYECKUX COEANHEHMSIX:
KpaTHBIE CBS3H, G- U T-CBS3H.
IIpencraBnenue o
KJ1acCU(UKALMU OpraHMYEeCKUX
BemlecTB. HoMenknarypa
OpPraHMYECKUX COCANHEHNUN
(cucremaTuyeckas) u
TPUBUAJIbHBIE HA3BAHUS
BAKHEUILNX MPEICTaBUTENEH
KJIACCOB OPraHMYECKHX
BEIIECTB.
JKcnepuMeHTAIbHbIE

MeTO/JbI H3YYECHUS BelleCTB H
UX NpeBpaLleHuii:

PackpsiBaTh cMbICH
M3y4aeMbIX MOHSATUI
(BBIABIIATH UX XapaKTEpPHBIC
MPU3HAKH), YCTAaHABIINBATh
UX B3aHMOCBS3b.
[IpumeHATHh MOJIOKEHUS
TEOPHUU CTPOEHUS
OpraHUYECKUX BEIIECTB A.
M. bytneposa s
OO0BSICHEHUS 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX
COCTaBa M CTPOCHUSI.
Hcnonbs30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJISI COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIéHHoM) hopmyn
OpraHUYECKUX BEIIECTB.
Onpenenars BUAbI
XUMHYECKOH CBSI3U
(onuHapHBIE, KpaTHBIE) B
OpPTraHUYECKUX COCTUHCHUSX.
PackpsiBath posib

OpFaHI/I‘-IeCKOI\/'I XUMHHU B
pupoac, XapakTepru3oBaTb




e JleMoHcTpauuu:
- 03HaKOMJICHHE ¢ o0pa3amMmu
OpraHUYeCKUX BEIIECTB U
MaTepuaIaMH Ha UX OCHOBE,
- OMBITHI 110 PEBPAIICHUIO
OpPTaHWYECKUX BEIIECTB MPH
HarpeBaHuu (IJIaBJICHUE,
00yTriIMBaHUE U TOPEHUE).

e JlaGoparopHbie

OTIBITHI:

- MOJICTTUPOBAHNE MOJIEKYIT
OpPraHUYECKUX BEIIECTB

cC

3HAYEHHE B )KU3HU YEIOBEKA,
WJLTIOCTPUPOBATH CBS3b C
JPYTUMHU HayKaMH.
Hab6mronaTes 1 onuceIBaTh

JICMOHCTPAIIMOHHBIC OIBITHI;
NPOBOJUTH U OIUCHIBATH
1abopaTOPHBIE OIBITH U
MPAaKTUYECKHE PaOOTHI

Hroro no pasaciny

Paznea 2. Yraesogopoasl

2.1

2.2

[Ipenenbuble
YIJIEBOIOPOABI — aJIKaHbI

HenpenenbHubie
YTJIEBOJIOPO/BI: AJIKEHBI,
aJIKaINEHBI, aJTKUHBI

AJKaHBI: cOCTaB U CTpPOCHHC,

rOMOJIOTUYECKHM pAl. MeTaH u

9TaH — HpOCTGfIH.IPI@
NpeaACTaBUTECIIN AJIKAHOB!:

COCTaB, XUMHNYECCKOC CTPOCHUC,

(bu3HYECKUEe U XUMUICCKHE
CBOICTBa (peakuu
3aMeLIeHUs U TOPEHUs),
HAX0XJICHUE B IPUPOJIE,
MOJTy9eHUE U IIPUMEHEHHE

AJTIKEHBI: COCTaB U CTPOEHHUE,
TOMOJIOTUYECKUU PsAll. DTHIICH
— IPOCTEUILINHN ITPEACTABUTEND
QJIKEHOB: COCTaB, XUMHUYECKOE
CTpOeHHE, (PU3NYECKUE U

PackpbiBaTh cMbICH
M3y4aeMbIX MOHSATUI
(BBIABIISATH UX XapaKTEpPHBIC
MIPU3HAKHN), YyCTAaHABIINBATh
UX B3aUMOCBSI3b,
HCIIOJIb30BaTh
COOTBETCTBYIOIINE TIOHATHUS
IIPU ONHMCAHUM COCTaBA,
CTPOEHMS U NIPEBPALLEHUI
OPraHNYEeCKUX COCTUHECHUM.
Hcnonp30BaTh XMMUUYECKYIO
CUMBOJIMKY JJII COCTaBJICHUS
MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEpHYTOMH,
COKpaIéHHoi) popmyi
OpraHUYECKHX BEUIECTB.




XUMHYECKHE CBOMCTBA
(peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHMUS,
TUApaTaliH,

OKHUCIICHUS U TTOJIUMEPHU3AITIH )
HaxO0’XJIEHHE B MPUPOJIC,
MOJIy4YeHUE U IPUMEHEHHUE.
Ankanuensl: Oytaauen-1,3 u
MeTmioyTaaueH-1,3,
XUMHUYECKOE CTPOCHHUE,
peakIys MoJIMMEpHU3allHH,
pUMeHeHue (11 CHHTEe3a
MPUPOTHOTO U CUHTETUYECKOTO
Kay4yKa U Pe3UHbI).

AJKUHBIL: COCTaB U
O0COOEHHOCTH CTPOEHUSI,
TOMOJIOTHUYECKHUHA PS/I.
AneTuneH — npocTenmmin
MPEACTaBUTENh AIKUHOB:
COCTaB, XMMHUYECKOE CTPOEHHUE,
bu3YecKre U XUMHUYECKUE
CBOICTBa (peakuu
TUAPUPOBAHUSA,
raJIOTeHUPOBAHMS, TUIpATAIIT
TOpEHHs] ), HaX0XKJIEHUE B
MPUPOJIE, OJIyYEHHUE U
MIPUMEHEHUE

2.3

ApomaTtnueckue
YTIIEBOIOPOABI

Apenbl: 6€H30J1 ¥ TOTYOII,
COCTaB, XUMHYECKOE CTPOCHUE
MoOJIeKy, (pu3nueckue u

YcranaBnuBaTh
MIPUHAJIC)KHOCTh BEIIECTB
K OIPEACIICHHOMY KJIacCy

YIJIEBOJOPOJOB IO COCTaBY U
CTPOCHHUIO, HA3bIBATh UX I10
CHUCTEMaTUYECKOU
HOMEHKJIaType; MPUBOIUTH
TPUBHAJIbHBIC HA3BaHUS
OTJIETIbHBIX MPEJCTaBUTEICH
YIJIEBOJOPOIOB.
Ornpenensars BUABI
XUMHUYECKOH CBA3U B
MOJIEKYJIaX YTJI€BOIOPOIOB;
XapaKTepHU30BaTh
3aBUCUMOCTb PEAKLIMOHHOU
CIOCOOHOCTH YIJIEBOI0OPOIOB
OT KPaTHOCTH KOBaJIEHTHOU
CBSI3H.

XapakTepu3oBaThb COCTaB,
CTpO€HUE, TPUMEHEHHUE,
(bu3YecKre U XUMHUYECKUE
CBOICTBa, BaXKHEHIIINE
CHOCOOBI MOTYUYEHUS
TUMHUYHBIX NPEJICTAaBUTEECH
Pa3IUYHBIX KJIACCOB
YIIJIEBOJOPOIOB (METaHa,
ATaHa, dTUJICHA, AllCTUJICHA,
Oyrtaauena -1,3, GeH3ouna,
TOJyoOJa).

BbIABISTE reHETUUYECKYIO
CBA3b MEXIY

YIJIEBOJOPOJaMU U




XUMHUYECKHE CBOMCTBA
(peakiuu raJIoreHUPOBAHUS U
HUTPOBAHUS ), TOTYICHHUE U
npuMeHeHnue. Briusaue
OeH30J1a Ha OpraHu3M
yeJioBeKa. ['eHeTnuecKkas CBs3b
YTIIEBOIOPOIOB

2.4

[TpuponHbIE HCTOYHUKU
YTJIEBOJIOPOJIOB M UX
nepepaboTka

IIpuponusriii ra3. [lomyTHble
HedTsHbIC Ta3bl. HedTh u eé
npoucxoxaeHue. Crnocoosl
nepepaboTku HepTH:
[IEPETOHKA, KPEKUHT
(TepMHUECKUH,
karanuTuueckuit). [IpoyKTel
nepepaboTku HePTH, UX
NpUMEHEHHE B
IPOMBIIIJICHHOCTH U B OBITY.
KameHHbIi1 yroiib v IpoTyKThl
ero nepepaboTKH.
JKCIepUMEeHTAJIbHbIE
MeTOAbI M3Y4YCHHS BelleCTB U
UX NpeBpPaLeHUil:

e JleMoHcTpauuu:
- komekuu «Hedte» n
«YTOIBY»;
- BUZieo(hparMeHT
«Bynkanuzanus pe3suHbD.

e JlabGopaTOpHbIE OIBITHI:
- KQUECTBEHHOE ONPEIEIICHNE
yriepojaa U BOAOPoJa B
OpPraHMYECKUX BEIIECTBAX;
- O3HaKOMJIEHHE ¢ oOpa3amMmu
IUIacTMAacC, KayqyKoB U
PE3UHBI;

IIOATBEPKAATh €€ HaIu4ue
YPaBHEHUSMHU
COOTBETCTBYIOIIUX
XMMHYECKHUX PEAKLIUN C
HCIIOJIb30BAaHNEM

CTPYKTYPHBIX (DOPMYIL.
XapakTepu3oBaTb HCTOYHUKHU
YTJIEBOJIOPOIAHOTO CHIPbS
(He(Th, IPUPOTHBIH Ta3,
YTOJ1b), CHOCOOBI NX
nepepaboTKu U
NPaKTHYECKOE MPUMEHEHUE
MOJTyYaeMBbIX TTPOTyKTOB.
Hcnonp30BaTh €CTECTBEHHO-
HAYYHBIC METO/IbI TO3HAHUS —
NpoBeJCHUE, HAOMIOICHNE U
OIMCaHHE XUMUYIECKOTO
IKCIIEPUMEHTA
(J1abopaTopHbBIE OMBITH U
MPaKTUYECKHEe PabOThI).
CrnenoBaTh paBuIaMm
6e3omacHoil paboThI B
naboparopuu npu
UCMOJIb30BAaHUU XUMHUYECKON
MOCYIbI M 000pYIOBaHUs, a
TaKXe MpaBuiIaM oOpaleHHs
C BEIIECTBAMH B
COOTBETCTBHUH C
UHCTPYKIMSIMH BBITIOJTHCHUS
71a00paTOPHBIX OTBITOB U
MPAKTUYECKUX paboT Mo
MOJIYYEHUIO U U3YyUYECHUIO
OpPTaHUYECKUX BEUIECTB.
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Cnuprel. ®enon
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- MOJIEJIUPOBAaHUE MOJIEKYII
YTJIEBOIOPOIOB U
rajloreHONPOU3BOAHBIX.
e [Ipakruyeckue pabOTHI:
No 1. ITonyuyeHnue sTuseHa u

U3Y4YEHUE €ro CBOMCTB.

e Pacuérnble 3anaun:
- OIIPEZCIICHUE MOJIEKYJISIPHOM
(bopMyJIbl OPraHMYECKOro
BELICCTBA I10 MACCOBBIM JI0JIAM
aTOMOB XUMUYECKUX
JIIEMEHTOB;

[IpenensHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ U 3TAHOJ,
XUMHYECKOE CTPOCHHUE,
buznyecKrue 1 XUMUYECKHE
CBOIICTBa (peakuu C
AKTUBHBIMHM METAJLJIAMU,
raJIor€HOBOI0POJaMH,
ropeHue), NpUMEeHEHHE.
Bonopoanas cBs3b.
PU3HOIOTUYECKOE ACHCTBUE

IIpencraBnsaTe pe3ysbTaThl
HKCIIEpUMEHTA B (popMe
3alMCU YPAaBHEHUM
COOTBETCTBYIOLMX PEAKLUI
U 1e71aTh BBIBOJBI HA UX
OCHOBE.

IIpoBOAUTH BHIYMCIEHUS IS

oTpeieNIeHUs] MOJIEKYJIIPHOM
(GbopMyJIIbI OPraHuYecKoro
BEIIECTBA, [10 YPAaBHEHUIO
XUMHUYECKOH peakinu.

CamocTosTenbHO
IUIAaHUPOBATh U
OCYILECTBIISATh CBOIO
II03HABATENIbHYIO
JeSITebHOCTD; IPUHUMATh
aKTUBHOE y4acTue B
rpynnoBoi yueOHoi
JIeSITEIIbHOCTH

PackpsIBaTh cMbICT
M3Yy4aeMbIX [TOHATUN
(BBIABIISATH UX XapaKTEpHBIE
MPU3HAKH), YyCTAaHABIMBATh
UX B3aHMOCBSI3b,
UCIIOJIb30BaTh
COOTBETCTBYIOIIME MMOHATHS
IIPU ONMCAHUU COCTaBA,
CTPOEHHS U NPEBPALICHUI
OpPraHUYECKUX COCIUHEHUN.




3.2

Ansneruasl. KapOoHoBbBIE
KUCTOTHI. CIOXKHbBIE dPUPHI

METaHOJIa U 3TaHOJIa HA
OpraHMu3M 4eJIOBEKa.
MHOroaroMHsbI€ CIIUPTHI:

STUJICHTJIMKOJIb U TJIUIECPHUH,
XUMHUYECKOE CTPOEHHUE,
(bU3HUYEeCKHEe U XUMUYECKUE
CBOMCTBA (B3aUMOJICHCTBHUE CO
[IEJIOYHBIMU METaJIaMHU,
KaueCTBEHHAs peaKIus Ha
MHOT'OaTOMHBIE CITUPTHI).
®OHU3N0I0TIIECKOE JCHCTBHE
Ha OpraHU3M YeJIOBEKA.
[IpuMeHeHue ruIepuHa u
STHJIEHTIHKOJIS.

®enoin. CTpoeHUE MOJICKYJIbI,
bu3nUecKre 1 XUMHUCCKUE
cBoiicTBa (peHoIa.
TokcuaHOCTh PeHONA, €T

(bI/BI/IOJ'IOFI/I‘{eCKOC JIENCTBHUE Ha

OpraHu3M YeJIOBEKa.
[Tpumenenue penona

Anpaerugst: hopMambaeTUI U
aleTaNbIeTU, XHMAIECKOE
CTpOeHUe, (pusnueckue u
XUMHYECKHE CBOMCTBA
(peakuuu OKUCIECHUS U
BOCCTaHOBJICHHUS,
KaueCTBEHHBIE PEAKIIHH ),
TIOJTyYeHHE ¥ IPHMEHEHHE.
OnHOOCHOBHBIE TIpEIeTbHBIE
KapOOHOBBIEC KHCJIOTHI:

Hcnonp30BaTh XUMUYECKYO
CUMBOJIMKY JJII COCTaBJICHUS
MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIIHHON) popmy
OpraHUYEeCKUX BEUIECTB.
VYcranaBnuBaTh

IIPUHAUIEKHOCTD BELIECTB K
ONPELEICHHOMY KJIacCy 110
COCTaBY U CTPOCHHIO,
Ha3bIBaTh UX I10
CUCTEMATUYECKOU
HOMEHKJIAType; IPUBOINUTH
TPUBHAIIbHBIC HA3BaHUS

OTJENIBHBIX MPEICTABUTENICH
KHCJIOPOJICOACPIKAIITUX
COCIUHCHHI.
XapakTepu3oBaTh COCTaB,
CTpOCHHE, TPUMCHECHHE,
buznyecKrue 1 XUMHUYECKHe
CBOICTBa, BaXKHECHUIIINE
CIOCOOBI NOTYYEeHUS
TUTIAIHBIX MPEJACTABUTEIICH
Pa3IMYHBIX KJIACCOB
KHCIIOPOJICOIePIKAIIUX
COeMHEHMH (MeTaHoa,
ATaHoJIa, TIIMIIeprHa, (eHoa,
dbopMmanbaeruaa,
aleTabIeTu/1a, YKCYCHOU
KHUCJIOTBI, TTFOKO3HI,
caxapo3sbl, Kpaxmaja,
IIEJUTFOJIO3BI); BBISBIIATH




3.3

YrneBoabl

YKCYCHasi KHCIIOTa,
XUMHUYECKOE CTPOCHHUE,
¢bu3nvecKkrue 1 XUMHYECKHUE
cBolcTBa (00IIME CBOMCTBA
KHCJIOT, PeaKIus
TepUPHUKALINN ), TOTYyUCHUE U
npumenenue. CteapuHoBas U
OJIEMHOBAs KUCJIOTHI KaK
NPEJCTaBUTENN BBICIINX
KapOOHOBBIX KUCIOT. MbL1a
KaK COJIM BBICIINX KapOOHOBBIX
KHCIIOT, UX MOIOIIIee IeiiCTBHE.
Crnoxuble 3(UpbI Kak

MIPOU3BOTHBIC KAPOOHOBBIX
KHUCIOT. [ Mapoin3 CIoKHBIX
a¢hupoB. XKupsl kak

MIPOU3BOIHBIC MIIUIEPUHA U
BBICIIINX KapOOHOBBIX KHCJIOT.
I'unponus xupos

VTIIeBOABI: COCTAB,
KJIacCU(UKaLUs yTIeBOJ0B
(MOHO-, M- ¥ TIOTTUCAXaPHIbI).
I'mroko3a — nmpocrenmmi
MOHOCaxXapHua: 0COOEHHOCTH
CTPOCHUS MOJIEKYJIBI,
¢bu3nyeckre 1 XUMHUYECKHUE
CBOMCTBA ITFOKO3BI
(B3aumojencTBHE C
ruapokcuaoM meau(ll),
OKHCJICHHE aMMHUAYHbIM
pactBopoM okcuza cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE

TEHETHYECKYIO CBA3b MEXKIY
HUMU U IOATBEPKAATH €&
HAJINYKME ypaBHEHUSAMU
COOTBETCTBYIOIIUX
XUMUYECKUX PEAKLUH C
HCIIOJIb30BaHUEM
CTPYKTYPHBIX (OpMYII.
OnuceiBaTh COCTaB,
XHUMHYECKOE CTPOCHHE U
MIPUMEHEHUE KHUPOB,
XapaKTepu30BaTh UX
3HAYEHUE IS
KHU3HEIEATSITLHOCTH
OpPraHHU3MOB.

Oco3HaBaTh OIIaCHOCTh
BO3/ECHCTBUS HA KUBBIC
OpraHU3MbI OTPEeIEHHBIX
OpPraHUYECKUX BEIECTB,
MOSICHATH Ha IPUMepax
CHOCOOBI YMEHBIICHUS

Y TIPEIOTBPAIICHHUS X
BPEJIHOTO BO3CHUCTBUS HA
OpTaHU3M YeJIOBeKa.
Mcnonb30BaTh €CTECTBEHHO-
HAYYHBIE METO/IbI TO3HAHUS —
IpoBe/IeHUEe, HAOII0ACHNE U
OITMCaHUE XUMUIECKOTO
HKCIIEpUMEHTA
(JtabopaTopHBIC OTBITH
MPaKTUYECKHE PabOTHI).
CrnenoBaTh IpaBUIaM
6e3omacHoil paboTHI B
nabopaTtopuu mpu




[IFOKO3bl), HAX0XACHUE B
pUpoie, IpUMEHEHUE
TIIIOKO3bI, OMOJIOTHYECKast POJIb
B KHU3HECSITEIbHOCTH
OpraHu3Ma 4ejoBeKa.
dotocuHTe3. PPyKTO3a KAK
M30MED IIFOKO3BI.
Caxapo3a — npe/icTaBUTENb
JIMcaxapuioB, THAPOIINA3
caxapo3bl, HaX0XKJICHUE B
MIPUPOJIC U TIPUMEHEHUE.
Kpaxman u nemironosa kak
MPUPOIHBIE TTOJTUMEPHI:
CTPOCHHE KpaxMmasa 1
LEJUTIONIO03bI, (PU3UYECKUE U
XUMHYECKHE CBOMCTBA
Kpaxmasa (TUIposIu3,
KaueCTBEHHAs peakius ¢
HOIOM).
JKcnepuMeHTAIbHbIE
MeTO/bl N3yYeHHsI BelleCTB U
UX NpeBpPaLleHUii:

e JlaGopaTopHbIE OIBITHI:
-TOpPEHHUE CITUPTOB;
- B3aUMO/ICHCTBUE TIIUIIEpHUHA
¢ rugpokcugom meau(Il);
- KQUeCTBEHHBIC PEaKIIUU
aJTbIETUIOB (OKUCIICHUE
aMMHAYHBIM PACTBOPOM
okcuja cepedpa u
runpokcuaom menu(Il));
-B3aUMOJICHCTBUE KpaxMalia C
HOJIOM.

HCIMOJIb30BAHUU XUMUYECKOMN
MOCyJbl U 000pYyIOBaHUs, a
TaK>Ke IpaBmiaM O0paIeHus
C BeIlleCTBaMU B
COOTBETCTBUU C
MHCTPYKUHUSMHU BBITOTHEHUS
1ab0PaTOPHBIX OTBITOB U
MPAKTUYECKHUX PaboT Mo
MOJIYYEHUIO U U3YUYEHUIO
OpPraHMYECKUX BEILECTB.
IIpencraBnsaTe pe3ysbTaThl
JKCIIepUMEHTa B (hopme
3aIlMCU YPAaBHEHUI
COOTBETCTBYIOIIUX pEaKLUn
Y JIeTIaTh BBIBOJBI HA MX
OCHOBE.

[TpoBOAWTH BEIYHCICHUS JIJIS
OTpeieNICHUs] MOJIEKYJISIPHOM
(hOpMYJIBI OPraHUIECKOTO
BEIIECTBA, [10 YPAaBHEHUIO
XUMHYECKON pEeaKIIuu.
CamocTosTenbHO

IJIaHUPOBATh U
OCYIICCTBJIATH CBOIO
IMO3HAaBATCIbHYIO
ACATCIbHOCTD, IPUHUMATh
AKTUBHOC

y4acTue B TPYMIOBOi
y4eOHOU NeATEeTLHOCTH
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e [lpakTuyeckue pabOTHI:

No 2. CnoiicTBa pactBopa
YKCYCHOM KHCJIOTHI.

e Pacuérnblie 3amaun:
- OTIpe/IeTICHNUE MOJICKYJISIPHOU
(bopMyIIBI OPraHuIeCcKOro

BE€IICCTBA I10 MaCCOBBIM JOJIAM

aTOMOB XMMHYECKHUX
3JIEMEHTOB U 110 Macce
(06bemMy) POIYKTOB
CropaHus;

- pacu€Thl 110 YPAaBHEHUIO
XUMHYECKON pEeaKINH

Pa3znen 4. A3oTconeprkaniue opranHnyecKkue coeIuHeHus

4.1

AMUHBI. AMUHOKHUCIIOTBI.
benku

AMMHBI: METHJIAMUH —
IIPOCTEUIINN NTPEACTaBUTEID
aMUHOB: COCTaB, XMMHUYECKOE
cTpoeHue, pusndeckue u
XUMHUYECKHUE CBOKCTBA
(peakuuu

C KUCJIOTaMH U TOpEHUs),
HaXO0XJIEHNE B IPUPOJIE.
AMHMHOKHUCIIOTHI KaK
amdoTepHbIe OpraHUYECKre
coenuHeHus. PU3nUeCKue U
XUMUYECKHUE CBOMCTBA
aMUHOKHCIIOT (Ha IpuMepe
riunuHa). buonoruueckoe
3HaYeHNE aMUHOKHUCIIOT.
CuHTe3 nenTuio0B.

PackpriBath cMbICT
M3y4aeMbIX OHSITUI
(BBISBIIATH UX XapaKTepHbIE
MIPU3HAKHN), YyCTAaHABIINBATh
UX B3aMMOCBSI3b,
HCIIOJIb30BaTh
COOTBETCTBYIOIIME MOHATHS
IIPU ONMCAHUU COCTaBA,
CTPOEHUS U NPEBpALICHUI
OpPraHUYECKUX COCIUHEHUMN.
Hcnonbs30BaTh XUMHYECKYIO
CUMBOJIMKY JJIs COCTaBJICHUS
MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpalIEHHON) popMyT
OpPraHUYECKUX BELIECTB.




benku xak npupoaHsie
nosmMepsl. [leprnynas,
BTOpUYHAs U TPETUYHAS
CTPYKTYpa OENKOB.
XHUMHYECKHE CBOWCTBA OEIIKOB:
TMPOJIU3, IeHATypaLus,
KaueCTBEHHbBIE PEAKIIMH Ha
OenKu.
JKCIepuMeHTAIbHbIe
MEeTO/ bl N3Y4YeHH BelleCTB U
UX NpeBPaLeHU

e JleMoHcTpauuu:
- IeHaTypanus OeIKoB pu
HarpeBaHuy;
- IBETHBIE peaKIK OCIKOB

Ornpenensrsb
MIPUHAJIC)KHOCTh BEIIECTB K
OTpeIeJICHHOMY KJIacCy IO
COCTaBY U CTPOCHHIO,
Ha3bIBaTh UX 110
CHCTEMaTHYECKOM
HOMEHKJIaType; MPUBOIUTH
TPUBHAJIbHBIC HA3BaHUS
OT/CJIbHBIX MPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB,
CTpOEHUE, TPUMEHEHHUE,
(hU3UYECKHE U XUMHUYECKUE
CBOMCTBa, BaXKHECHIIINE
CHOCOOBI MOTYYEHUS
TUMHUYHBIX MPEJCTaBUTEIICH
a30TCOICpKAIIIX
COEMHEHUH (METUIaMUHA,
TVIMIHA, OCJTIKOB).
OnuceiBaTh COCTaB,

CTPYKTYpPY, OCHOBHBIE
CBOICTBa OCIIKOB; MOSICHATH
Ha [IpuMepax 3HaueHHe
OENKOB AJIs OpraHu3Ma
YyeJoBeKa.

Hcmonp30BaTh €CTECTBEHHO-
Hay4HbI€ METO/Ibl TO3HAHMS —
HaOII0aTh U OMUCKHIBATh
JIEMOHCTPALIMOHHBIN
IKCIIEPUMEHT.
CaMocCTOSTEIIFHO
IJIAHUPOBATh U
OCYULIECTBJISITH CBOIO

IMMO3HABATCJIIbHYIO




JIESITEIbHOCTD; IPUHUMATh
aKTHBHOE YYacTHUE B
IPYIIOBOH y4eOHOM
JeSITeTTbHOCTH

Hroro no pazgeny

Pa3znen 5. BoicokomoJieKyJISIpHbIE COeTUHEHHU

3

5.1

[Inactmaccel. Kayuykn.
BonoxkHa

OCHOBHBIE OHATHS XUMUU
BBICOKOMOJICKYJISIPHBIX
COEJIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEeHb NOJIMMEepU3allnY,
CpenHss MOJIEKYJIsIpHas Macca.
OCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJICKYJISIPHBIX
COEJMHEHUH — MOIMMepH3aLus
¥ TIOJIMKOH/ICHCAIIHS.
[TnacTmaccel (OAMITHIIEH,
TIOJTUTIPOTIHAJICH,
MOJUBUHUIIXJIOPU],
nonuctupon). HarypaneHslii u
CHUHTETUYECKHE KayUyKH
(OyTanneHOoBBIH,
XJIOPOTIPEHOBBIN U
M30IPEHOBBIN). BosokHa:
HaTypaJbHbIE

(XJ101OK, 1IepCTh, MIENK),

HCKYCCTBEHHbIE (alleTaTHOE
BOJIOKHO, BUCKO032),
CHUHTETHYECKHE (KallpoH U
JlaBcaH).
JKcnepuMeHTAIbHbIE

Bitagers nsyuaeMbeiMu
XUMHYECKUMHU MOHATHIMMU:
PacKpbIBaTh CMBICI
U3y4aeMbIX TOHATHI U
MPUMEHSITh 3TU MOHATUS IIPU
OIMCAaHUU COCTaBa U
CTPOECHHUS
BBICOKOMOJIEKYJISIPHBIX
OpPraHUYECKUX BEILLECTB, JJIs
00BSICHEHUS OT/IEIbHbIX
(aKTOB U SBICHUIA.
Hcnonp30BaTh XMMUUYECKYIO
CUMBOJIUKY JJIsl COCTaBIICHUS
CTPYKTYPHBIX (OpMYT
BEILIECTB U YPABHEHUN
peaxkuuil NoIMMEpPU3aLlun U
MOJINKOHACHCALIUH.
OnuceIBaTh COCTaB,
CTPOEHHE, OCHOBHBIE
CBOMCTBA Kay4yKOB,
HauOosee
pacupoCTpaHEHHBIX BUJIOB
IJ1aCTMAcC, BOJIOKOH;
MIpUMEHEHNE

B PA3JIMYHBIX OTpACIIIX.
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MeTO/IbI U3YUeHUsI BelleCTB 1
UX NpeBpallleHnii:

e JleMoHcTpauuu:
- O3HaKOMJIEHHUE C 00pa3laMu
MIPUPOHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, KAyYyKOB

Hcmonp30BaTh €CTECTBEHHO-
Hay4YHBIC METO/IbI TO3HAHMS —
HaOJIIOATh U ONMUCHIBATE
JIEMOHCTPAIIMOHHBIN
IKCIIEPUMEHT

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

34




n/n

11 KJIACC

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

KoanuyecTBO 4acosB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

OcHOBHOe coep:kaHue

OcHoOBHBIE BUABI
JeATeJbLHOCTH

Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM

1.1

CrpoeHue aTOMOB.
[Iepuoanueckuii 3aK0H U
[Iepuoanueckas cucrema
XUMHYECKUX IJIEMEHTOB /I.
N. Menneneesa

XHUMHUYECKUH JIEMEHT. ATOM.
CocraB aToMa, H30TOIIbI.
DJeKTpoHHas 000JI0UKa.
OHepreTuyeckue ypoBHH,
MOYPOBHU. ATOMHBIE OpOUTAIIH,
S-, p-, d-, f-a;memeHTHI.
OcoOeHHoCTH pacipeneaeHus
AIIEKTPOHOB IO OPOHUTAJISIM B
aToMax MaJibIX U OOJIBIINX
NEPUOOB. DIEKTPOHHAs
KOH(UTYpalus aTOMOB.
[Tepuoanueckuii 3aKOH U

[Tepuoanueckas cucrema
XUMHUYECKHUX 3JieMeHTOoB []. 1.
MenneneeBa. CBsi3b
NEPUOINYECKOT0 3aKOHA U
ITeproanueckoi CUCTEMBI
XMUMHUYECKHUX 3JIEMEHTOB C
COBPEMEHHOMN TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XUMHUYECKUX
AIIEMEHTOB U 00pazyeMbIX UMHU
MIPOCTHIX U CJIOXHBIX BEIIECTB 110
rpymnmam u nepuojam. 3HauyeHHue
NEPUOINIECKOT0 3aKOHA U

PackpsiBaTh cMbICH
M3y4aeMBbIX IOHATUI
(BBIABIISATH UX XapaKTEpPHBIC
MPU3HAKH), YCTAaHABIIMBATh
UX B3aHMOCBS3b.
PackpsiBaTh cMbICT
MEPUOINYECKOro 3aKoHa /1.
N. Menaeneesa u
JIEMOHCTPHUPOBATH €r0
CUCTEMaTU3UPYIOLIYIO,
OOBSICHUTENBHYIO U
MIPOTHOCTUYECKYIO
byHKIUH.
XapakTepru3oBaTh
3JIEKTPOHHOE CTPOCHHE
aTOMOB XHMHYECKHUX
snemMeHToB 1—4 nepruomaos,
WCIIONB3YS TTOHATHS S-, P-,
d-37eKTpOHHBIC OpOUTAITH,
SHEPTreTUYECKHE YPOBHHU.
OOBACHATD

3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U
UX COEINHEHHUH 110
MepruoJiaM U rpymnmnam




1.2

Crpoenue BeniecTsa.
MHoroo0pasue BelecTB

CHUCTEMbI XUMHNYCCKUX

anemenToB JI.M. Menaeneena B
Pa3BUTUU HAYKHU.
IKcnepuMeHTaJIbHbIE METOAbI
U3yYeHHs BellecTB U UX
NnpeBpalIeHuii:

e JleMOHCTpanuu:
Buner Tabmun «llepuonndeckas
CHCTEMa XUMMHYCCKHUX DJICMCHTOB

J.1. MenneneeBay

CtpocHue BEIIeCTRA.
XuMH4ecKas CBI3b. BUIbI
(KoBajsICHTHAsI HETIOJISIPHAS U
MOJISIpHAsl, HOHHAS,
MeTaJUTHYecKas) 1 MEXaHH3MBbI
00pa3oBaHUsi XUMHUYECKOU CBSI3U
(oOMEHHBIN U TOHOPHO-
aKuenTopHsii). Bogopoanas
CBs3b. BajleHTHOCTS.
DIIEKTPOOTPULIATETLHOCTb.
Crenenb okuciacHus. KaTnoHsl u
AHUOHBL.

BemecTBa MOeKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHSI.
3aKOH IMOCTOSTHCTBA COCTaBa
BelecTBa. THIIBI
KPUCTALTMYECKHUX PEIIETOK U
CBOICTBA BEIIECTB.

[TonsiTHe O MUCTIEPCHBIX

cuctemax. VICTUHHBIE paCTBOPBI.
KonmnuectBeHnHBIE
XapaKTePUCTHUKN PACTBOPOB
(MaccoBasi 107151 BEIIECTBA B

[Tepuoanueckoit CuCTEMBI
JI. 1. MennaeneeBa

PackpbiBaTh cMbICH
M3y4aeMbIX MOHITUI
(BBLOENATH UX XapaKTepHBIC
MIPU3HAKHU) U TIPUMEHSITh
3THU NOHATHUS IPU ONUCAHUU
COCTaBa U CTPOCHUS
BEIIECTB, /ISl 00bSICHEHUS
OTAETHHBIX (DAKTOB U
SIBJICHUH.

Ornpenensats BUABI
XUMUYECKOH CBS3U
(KOBaJICHTHOM, MOHHOM,
METAJIITNYECKOH,
BOJIOPOJIHOM) B
COEJIMHEHMSIX;, TUII
KPUCTAJUIMYECKON pEeIETKH
KOHKPETHOT'O BEIIECTBA.
Ornpenenars BaJIGHTHOCTh U
CTENEHb OKUCIICHUS
XUMHUYECKUX IJIEMEHTOB B
COEIMHEHMSIX PA3IMYHOTO
COCTaBa.

[IpoBOAUTH BBIYUCHEHUS C




1.3

XUMUYECKHE pcaKknumn

pacTBope).

Knaccudukanus HeopraHmueckux

coequHeHnil. Homenknartypa
HEOPraHMYECKUX BEILECTB.

3Kc1’[epI/IMeHTaJIBHLIe METO/JbI

HU3y4YeHHS BeleCTB U UX
NpeBpalleHuii:

e JleMoHcTpauuu:
- MOJEJIH KPUCTAINIMYECKUX
pELIETOK.

e PacuérHble 3a1a4n:
- pacyeTsl ¢ UCI0JIb30BAHUEM
IIOHATHUSA «MAcCOBast JOJIs
PacTBOPEHHOT'O BEIIECTBAY

XuMHUUecKasi peakLusl.
Krnaccudukanus XuMHIECKUX
peaxkiui B HEOPraHUIECKON U
OpraHUYEeCKON XUMHUH. 3aKOH
COXpaHEHHUs MaCChl BEIECTB;
3aKOH COXPaHEHUS U
MpEBPAILCHHS SHEPTUU TIPU
XUMUYECKHUX PEaKIUsIX.
CkopocTh peakuuu, ee
3aBUCHUMOCTH OT Pa3IMYHBIX

¢dakxTopoB. OOpaTuMBbIe peakLny.

XUMHYECKOE pABHOBECHE.
@axTopsl, BAUAIOLINE HA
COCTOSIHE€ XHUMHUYECKOTO
paBHoBecus. [Ipunnun Jle
[[Tarenbe.
DNEKTPOIUTHYECKAS

JucCconuranus. CubHEIC U cl1a0bIe

WCII0JIb30BAHUEM TOHSATHUS
«MaccoBasi 10151 BelllecTBa B
pactBope». Binaners

M3y4aeMbIMU XUMUYECKUMU

NOHATUSIMH. OODBICHSTD
3aBUCUMOCTBH CKOPOCTH
XUMHYECKON peakinu OT
pa3nuYHbBIX (PAaKTOPOB.
Onpenenars xapakrep
CMENICHUSI XUMHUYECKOTO
paBHOBECHSI B 3aBUCUIMOCTHU
OT BHEILHETO BO3/ICHCTBUS
(mpunnun Jle [arense).
CocTaBiATh ypaBHEHUS
peaxkiuii pa3IuyHbIX TUIIOB;
IIOJIHBIC U COKpALEHHBIE
YpaBHEHHUS PEaKuit
MOHHOI0 0OMEHA, YUUThIBas
YCIIOBUS, IPU KOTOPBIX 3TH
peaKkIuu UAyT A0 KOHIIA.
Hcnonb3oBath
€CTECTBEHHO-HAyUYHbIE
METO/bl TO3HAHUS —
MpOBEICHNE, HAOTIOICHNE U
ONMMCaHUE XUMHYECKOTO
IKCIIEPUMEHTA
(IeMOHCTpaIMOHHBIE U
71a00paTOPHBIE OTIBITHI,
MpaKTU4eCKHe paboThl): TO
OTIpEICTIEHUIO CPEJIBI
BOJIHBIX PaCTBOPOB
BEIIIECTB, PEAKIIUI HOHHOTO
o0OMeHa, BIUSHUIO
pa3InyYHbIX (PaKTOPOB Ha




anekTposnThl. Cpena BOJHBIX
pPacTBOPOB BEILIECTB: KUCTa,
HeUTpaabHas, MEeI0YHas.
Bonoponnsiii
nokazatenb (pH) pactBopa.
Peakumu nonsoro ooMeHa B
OpPraHMYeCKOM U HEOPTraHUYECKOMN
XUMUHU.
OxkuciIuTenpHo-
BOCCTAHOBUTEJIBHBIC PEAKIIUH.
[TonsiTre 06 3meKTpoIn3e
pacIiaBoB U pacTBOPOB COJIEH.
[IpuMeHeHue AIeKTpoIn3a.
JKcnepuMeHTAbHbIE METOAbI
U3y4YeHus BellecTB U UX
NpeBpalleHuii:

e JleMoHcTpauuu:
- pa3JjoKeHue MepoKCcuaa
BOJIOPO/ia B MPUCYTCTBUU
KaTaJM3aTopa.

e JlaGopaTopHbIE OIBITHI:
- IPOBEJICHUE PEAKLINN HOHHOTO
oOMeHa;
- OIIpEeJIeNIEHNE CPEbl PACTBOPOB
BELIECTB C TOMOIIBIO
YHUBEPCAIBLHOTO UHANKATOPA.

e [lpakTuueckue pabOTHI:
Ne 1. Biustnue pa3nuuHbIX
($hakTOpOB HA CKOPOCTH
XUMHUYECKOW PEaKIUH.

e PacuétHrle 3amaun:
- pacyeTsl 10 YpaBHEHUSIM
XUMUYECKHUX PEAKIIUi, B TOM

CKOpPOCTb PEaKLUM.
CrnenoBath npaBuiiaMm
MOJIb30BaHUS] XUMUYECKOU
MOCY 101 1 1abopaTOpHBIM
000pyIOBaHUEM.
IIpencraBnsaTe pe3ysbTaThl

XMMHYECKOTO
HKCIIEpUMEHTA B (popMe
3aIMCU YPABHEHUM
COOTBETCTBYIOIIUX pEaKLUN
H AcJIaTh BbIBOJbI HA UX
OCHOBE.

HpOBOI[I/ITI) BBIYUCJICHUA 110

YPaBHCHUAM XUMHWYCCKUX
peaKHHﬁ, B TOM 4YHCJIC
TCPMOXUMUYCCKUC paC‘{éTBI




YUCJIE TEPMOXUMUYECKUE
pacdEThI

Hroro no pazneny 13

Pa3nea 2. Heoprannyeckasi xumust
Meramisl. [lonoxenne metaiioB | PackpbIBaTh CMBICI
B [Iepnoanueckoii cucreme U3Yy4aeMbIX [TOHATUN
XMUMUYECKHUX JIEMEHTOB. (BBLAETIATH UX XapaKTepHBbIE
Oco0OeHHOCTH CTPOEHUS MIPU3HAKK) U IPUMEHSATh
AJIEKTPOHHBIX 000JI0UEK aTOMOB 3TH MOHATUS PU OIUCAHUU
MmetauioB. O0mue pusnueckue COCTaBa U CTPOCHUS
cBoiicTBa MeTaiioB. [lpumeHeHne = BelecTs, A OObICHEHUS
METaJIJIOB B OBITY, IPUPOJIE U OTAETHHBIX (DAKTOB U
TexHuke. CIuiaBbl METaIOB. SIBJICHUH.
DIEKTPOXUMUUYECKUN PSIIT OO0BACHATE 001IHE
HanpsbkeHui meramio. Oouue 3aKOHOMEPHOCTH B
CIOCOOBI IIOJyUEHUSI METAILIOB. M3MEHEHUHU CBOICTB
Koppo3zus meramios. Cioco6bt 3JIEMEHTOB — METAJJIOB U UX

21 MeTamiss 6 3aIUTHl OT KOPPO3HUHU. COEIMHEHUI C yUETOM

OO11as xapakTepucTuKa
METaJIJIOB IJIaBHBIX MOATPYIIIT
(IA-rpynma, ITA-rpymma)
[Tepuoanueckoit CUCTEMBI
XUMHUYECKUX JIEMEHTOB.
AmoMuHui. AM@oTrepHbie
CBOICTBa OKCHJA U TUAPOKCUIA
QJTFOMUHMUSL.

OO11as xapakTepucTuKa
METaJIJIOB MOOOYHBIX MOATPYIII
(b-rpynn) Ilepuoauueckoit

CHCTEMbBI XUMHNYECKUX IJICMECHTOB:

Me€/lb, LIMHK, XPOM, JKEJIE30.
Baxxnenmme coemMHEHNS

CTPOEHHUS UX aTOMOB U
TTOJIOKCHUS B
Ilepunonnueckoii cucreme
XHMHUYECKHX dJIeMEHTOR /I,
U. Menneneesa.
XapakTepru3oBaTh
(omuckIBaTh) OOIIIHE
XHMHUYECKHUE CBOMCTBA
METAJIJIOB, UX BAKHEUIITNX
COEMHEHH, MOITBEPKAAs
3TO OINKCAaHUE TPUMEPaAMH
YpaBHEHUU
COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIIUil;




METaJUIOB (OKCHU/IbI, TUIPOKCHUIBI,
COJIN).
JKcnepuUMeHTAbHbIE METOAbI
U3y4YeHHs BelleCTB U UX
NnpeBpalIeHuii:

e JleMoHcTpauuu:
- xoyuekuusa « Meramisl 1
CILIaBEDY.
- JJabopaTopHbI€ OTIBITHI:
- B3aUMOJICHCTBUE TUAPOKCHIA
ATIOMUHUS C paCTBOPAMH KHUCJIOT
7 TIIE0YEH;
- KaYeCTBEHHbIC PEAKIIUU Ha
KaTHOHBI METAJIJIOB.

e [lpakTuueckue pabOThI:
Ne 2. Pemenue
AKCIIEPUMEHTAJILHBIX 3a/a4 10
TeMe «MeTaJlIbDy.

e PacuérHrle 3amaun:
- pacueTsl Macchl (00bema,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKIfu, €CIIM OJTHO U3 BEIIECTB
JIaHO B BUJIE pacTBOpa C
OIIPEIETICHHON MacCOBOU JI0JIeH
PacTBOPEHHOTO BEIIECTBA

MIPUMEHEHNUE METAJIIOB B
pa3IMYHbIX 00JaCTsIX, a
TAKXKE HCMOJb30BAHUE UX
JUISL CO3JjaHUsI COBPEMEHHBIX
MAaTEpUAJIOB U TEXHOJIOTUH.
OnuceiBaTh CIOCOOBI

3allUThI METAJJIOB OT
Koppo3uu. PackpbiBaTh
CYIIHOCTb OKHUCIIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX
peaxkuuii NocpeIcTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO
OajaHca 3TUX PEAKIMH.
IIpoBoauTh peakuuu,
IIOATBEPKIAIOLIIE
XapaKTEpHbIE CBOMCTBA
U3y4aeMbIX BELIECTB,
pacrno3HaBaTh OIBITHBIM
IIyTEM HOHBI METAJIJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX
pacTBopax.

Hcnons3oBate
€CTECTBEHHO-HAY4YHbIE
METO/Ibl TIO3HAHUS —
IpoBe/IeHuEe, HAOII0ACHNE U
ONHCaHNE XUMUYECKOTO
JKCIIEPUMEHTA
(memMoHCTpaIMOHHBIEC U
1a00paTOpHBIE OMBITHI,
MpaKTH4ecKue paboThl).
[IpencraBisaTh pe3ynbTaThl
XUMHYECKOTO
HKCIIEpUMEHTa B (popMe
3alMCH YPAaBHEHUI




COOTBETCTBYIOIIMX PEAKLIUN
U JIeNIaTh BBIBOJBI HA MX
OCHOBE.

CnenoBath mpaBuiiaM
MOJIb30BaHUSI XUMUYECKOU
MOCy0 U J1abopaTOPHBIM
000pyIOBaHUEM.
[IpoBOAUTH BHIYHCIICHUS IO
YpaBHEHHUSAM XUMHUUYECKUX
peakiuii. CaMOCTOSITEIbHO
IJIAHUPOBATh U
OCYIIECTBJISITH CBOIO
MMO3HABATEIIbHYIO

JeSITeIbHOCTD; IPUHUMATh
aKTUBHOE y4acTue B
rpynnoBoi yueOHoi
JIeSITEIIbHOCTH

2.2

Hewmeraisl

Hewmeramner. Ilomoxenne
HeMmeTauioB B [lepuoanueckoit
CHCTEME XUMHYECKHX DJICMEHTOB
JI.1. MenneneeBa 1 0COOCHHOCTHU
CTpOEHUs aTOMOB. PU3HUECKHE
CBOICTBa HEMETAILIIOB.
AnoTponust HEMeTauIoB (Ha
MpUMeEpe KUCI0POaa, CEPHI,
dbocdopa u yriaeposa).
XHUMHUYECKHE CBOMCTBA
BaXHEHIITNX HEMETAJIJIOB
(rajmoreHoB, cepsbl, a30Ta,
docdopa, yriepoa U KpeMHHS).
OKkcHabpl HEMETAIOB.
Kucnopoacoaep:xaiiye KUCIOTHI.

PackpsIBaTh cMbICT
M3Yy4aeMbIX MOHATUN
(BBIIETISATH UX XapaKTepHbIE
MPU3HAKU) U IPUMEHSTH
9THU TIOHATHS TP OMTUCAHUU
COCTaBa M CTPOEHUS
BEILECTB, /151 OOBsICHEHUS
OTJENbHBIX (PAKTOB U
SIBIICHUM.

OOBACHATH 00IIIHE
3aKOHOMEPHOCTH B
W3MCHCHHUU CBOICTB
HEMETAJJIOB U UX
COCIMHEHUM C y4ETOM
CTPOEHHUS UX aTOMOB H




2.3

CBs13b HEOPraHUYECKUX U
OpPraHUYECKUX BEIECTB

Bonopoansie coennHenus
HEMETAaJIJIOB.
JKcnepuUMeHTAbHbIE METOAbI
U3y4YeHusl BellecTB U UX
NpeBpalleHU:

e JleMoHcTpauuu:
- 00pa31bl HEeMETaJUIOB;
- B3aUMOJEHCTBUE MEIU C
A30THOM KUCITOTOM pa3IuyHON
KOHIICHTpAIUH.

e JlaGopaTopHbIE OIBITHI:
- KAUeCTBEHHBIC pEaKIMU Ha
aHMOHBI U KATHOH aMMOHHUSL.

o [IpakTuyeckue pabOTHI:
Ne 3. Pemienue
AKCIIEPUMEHTAJIBHBIX 33/1a4 110
teme «Hemeramnby.

e PacuérHbie 3amaun:
- pacueThl MacChl BEIECTBA WU
o0beMa razoB [0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WU
00BEMyY OIHOTO U3 yYaCTBYIOIINX
B PEaKIIMM BEIIECTB; PACUETHI
Macchl (00bemMa, KOJIMUeCcTBa
BEIIIECTBA) MPOIYKTOB PEAKIIUH,
€CJIM OJTHO U3 BEIIECTB UMEET
puMecHu

Heopranunueckue u oprannyeckue
kuciotsl. Heoprannueckue u
OPraHU4YeCKHe OCHOBAHUS.
AmMdoTepHbIE HEOPTaHUIECKHE U
OPraHUYeCKHUE COCTUHEHUS.
I'emeTnueckas CBA3b

IIOJIOXKCHUS B
[Tepuoanueckoii cucreme
XHMHUYECKHX dJIeMEHTOR /1.
H. Menneneena.
Xapakreprus3oBaTrhb
(ormuchIBaTH) 00IIHE
XUMHUYECKHE CBOMCTBA
HEMETAJIJIOB, UX
BaXKHEHUIIIUX COCIUHCHUH,
MOJTBEPK/1ast 3TO OMUCAHUE
MPUMEPAMU YPABHEHHI
COOTBETCTBYIOIINX
XUMHYECKUX PEAKIUH.
XapaxkTepu3oBaTh BIUSHUE
HEMETAJIJIOB U UX
COCIMHCHMI Ha KUBEIC
OpraHU3MBbI; ONTUCHIBAThH
MIPUMEHEHHUE B PA3TUYHBIX
001acTIX MPAKTHICCKON
JIeSITeIbHOCTH YEIIOBEKa.
IToarBepxxaath
CYIIIECTBOBAHHE
TEHETUYECKOH CBS3U MEXIY
HEOPTraHUYECKUMH
BEIIESCTBAMH C IIOMOIIILIO
YpaBHEHUU
COOTBETCTBYIOIINX
XUMHYECKUX PEAKIUH.
PackpbIBaTh CynIHOCTD
OKHCJIUTENLHO-
BOCCTaHOBUTEILHBIX
peaKkuuii mocpeICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO




HEOPraHUYECKUX U OPTaHUYECKUX
BEILIECTB

OanaHca 3TUX peaKIui.
[IpoBoauTh peaxuumu,
MOJITBEPKTAIOLITHE
XapaKkTepHbIE CBOMCTBA
M3y4aeMbIX BEIIECTB,
pacrno3HaBaTh ONBITHBIM
IIyTEM aHUOHBI,
MPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnons3oBath
€CTECTBEHHO-HAyUHBIC
METO/IbI TIO3HAHUS —
MpOBeICHUE, HAOIOICHUE U
OTHCaHNE XUMHUYECKOTO
HKCIIEPUMEHTA
(IeMOHCTpaIMOHHBIE U
1abopaTOPHBIC OMBITHI,
MPaKTUYECKHE padOThI).
IIpencraBnsaTe pe3ysbTaThl

XUMHYECKOTO
HKCIIEpUMEHTa B (hopMe
3aIlMCH ypaBHEHHH
COOTBETCTBYIOIUX pEaKLUN
U JIeNaTh BBIBO/IbI HA X
OCHOBE.

CrnenoBaTh ipaBuIamMm
[TOJIb30BaHUS XUMHYECKOM
NoCy0i U J1abopaTOPHBIM
000pyIOBaHUEM.
[TpoBOANTH BEIMHUCICHUS TIO
YpaBHEHHSM XUMHYECKUX
peaKkuuid.

CaMocCTOSTEIIFHO




IUTAHUPOBATh U
OCYIIECTBIISITH CBOIO
MI03HABATEJIbHYIO
NeSITeIIbHOCTD; TPUHUMATh
aKTHBHOE y4acTHE B
rpynIoBor yuyeOHOH

JIeATCILHOCTH
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
Posb xumun B o0ecrieueHun PackpsIBaTh posib XUMHH B
AKOJIOTMYECKOM, SHEPreTUYeCKO | PCIICHUU DHEPreTUYECKUX,
Y MHAIIEBON OE30IMacHOCTH, CBIPBEBBIX M KOJIOTHYECKUX
pa3BuTun Meauiuabl. [lonsiTre o po0JIeM YEI0BEYECTBa,
HAYYHBIX METOJIaX MTO3HAHUS OIIMCHIBATH OCHOBHBIE
BEILIECTB U XUMUYCCKUX PEaKIUid. = HaIpPaBJICHUS pa3BUTHUSA
[TpencraBnenus 006 o0muUX XMUMUYECKON HAYKU U
HAYYHBIX TPUHIIUATIAX TEXHOJIOTHH.
MIPOMBIIIICHHOTO MOTyYeHUS [IpuMeHnsaTh npaBuiia
BOKHEHIINX BEILECTB (Ha 6e30MacHOro 0OpAIIEHUS C
31 UM B K3 4 puMepax MPOU3BOJICTBA BelleCTBAMH,

aMMMaKa, CEpHOU KHCIIOTHI,
MeTaHoJa).

YenoBek B MUPE BEIIECTB,
MaTEPUAIOB U XMMHYECKHUX
peaknuii: XUMHS U 3J0pPOBbE
YeJI0BEKa; IIpaBuia
WCITOJIb30BaHUs JIEKAPCTBEHHBIX
IIpenaparoB; MpaBuiIa
0€301acHOr0 UCIOIb30BAHUS

npenaparoB OBITOBOM XUMHUU B
MOBCEIHEBHON XU3HU. briTOBas

HCIIOJIb3YEMBIMH B
IMIOBCEAHEBHOM XKU3HH,
IIpaBWJia IOBE/ICHUS B
nensx coepexeHus
3I0pPOBBS M OKPYIKaOIIEH
IIPUPOJHON CpEbl;
MOHUMATh Bpe (OMTaCHOCTD)
BO3JICUCTBUS Ha )KUBBIE
OpraHu3Mbl OIPEIETEHHBIX
BEILIECTB CMBICT MIOKA3aTeNs




Hroro no pazneny

XUMHYCCKasd rpaMOTHOCTDb

[TJK, nosicHATh

Ha MpUMepax CrocoObl
YMEHBILIEHUS U
MPEAOTBPALLEHUS UX
BPEIHOTO BO3JECHCTBHUS.
AHanuzupoBaTh U
KPUTHUYECKH OLIEHUBATh
nH(pOpPMaILIHIO, CBA3aHHYIO C
XUMHUYECKUMH MPOIIECCaMU
U UX BIMSHUEM Ha
COCTOSIHHE OKpY>Karollei
Cpelbl.

Hcnonb30Batk noixyyeHHbIE
3HAHUA U IPEJCTABICHUS O
cdepax neareabHOCTH,
CBSA3aHHBIX C HAYKOH U
COBPEMEHHBIMU
TEXHOJIOTUSIMU, KaK OCHOBY
IUTsl OPUEHTAlMU B BBIOOpE
cBoel Oyaymiei
npodeccnoHanbHOMI
JIeSITEIIbHOCTH.

IIpuauMars yyactue B

00CyXJIeHIH Mpo0IemM
XUMUYECKON U
9KOJIOTUYECKON
HaIpPaBJIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO
MO3HIIMIO IO IpobieMe 1
IpeiaraTb BO3MOKHBIE
IIyTH €€ pelleHus




OBIIEE KOJIMYECTBO YACOB

4
11O ITPOT'PAMME 3



ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunvecTBOo 4acoB 3 o
JIEKTPOHHBIE HU(PPOBbIE
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue P P
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
bubnunoreka LIOK
1 [Ipenmer oprannveckoil Xxumud, eé 1 https://lesson.edu.ru/lesson/a9f3d191-
BO3HHKHOBEHUE, Pa3BUTHE U 3HAYCHHE Sele-4e24-ac02-
efb16fad49f6a?backUrl=%2F04%2F10
bubnunoreka LIOK
Teopust cTpoeHUsI OpraHUYECKUX
. . https://lesson.edu.ru/lesson/c935a58c-
2 coenuHeHuit A. M. bytneposa, eé 1
ab0e-4¢59-9dcf-
OCHOBHDIC HOTOMCHIA 20517ae4b52e?backUrl=%2F04%2F10
[IpencraBnenue o knaccuduxanuu bubmmoreka [JOK
3 opraHuMyeckux BeuecTB. Homenkiarypa 1 https://lesson.edu.ru/lesson/726ee099-
(cucremaTHyueckasi) U TPUBHAIBHBIC el1a9-410f-b8be-
Ha3BaHU OPraHUYECKUX BEIIECTB b4cb589aead1?backUrl=%2F04%2F10
bu6nmorexa LIOK
4 AJKaHBI: COCTaB U CTPOCHHE, 1 https://lesson.edu.ru/lesson/258ddc06-
TOMOJIOTUYECKUH PSJT ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
bubmmoteka IIOK
5 MeraH u 3TaH — NpOoCTEUIINE 1 https://lesson.edu.ru/lesson/9641927f-
MIPEACTaBUTEIN aJIKaHOB bbc8-44h9-b3ea-
8la2be75c47a?backUrl=%2F04%2F10
bubnunorexa LIOK
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 https://lesson.edu.ru/lesson/4038171e-

4158-4bd1-ae98-



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10

18dc1cfb9399?backUrl=%2F04%2F10

OTUWJIEH U MPONUJIEH — MPOCTEUIINe

bubnunoreka LIOK
https://lesson.edu.ru/lesson/05ab5925-

7
MPEACTABUTEINN AJIKEHOB ba8e-499e-840b-
70b5e8db71ae?backUrl=%2F04%2F10
bu6nmmoreka LIOK
[IpaxTuueckas padora Ne 1. 1
https://lesson.edu.ru/lesson/53cd2379-
8 «Tomydyenue 3TuiIeHa U U3YUCHUE ETO
. 2a45-43b1-9f67-
CBOMCTB»
BOHCTE 7ebcdaf03ce0?backUrl=%2F04%2F10
bubnuorexa [IOK
Ankanuensl. bytaauen-1,3 u 3
9 5 L3I0 https://lesson.edu.ru/lesson/6df23393-
MetwiOyTaauen-1,3. [lonyuenue
yTaer=S, y 6f08-4b9f-ae01-
HHTETHYECKOI0 KaydyKa M PE3HHBI
CHHTETHHACCKOTO KayHyka 1 pes 2983b95b854a?backUrl=%2F04%2F10
AJIKUHBIL: COCTaB U 0COOCHHOCTH bu6nmorexa LIOK
10 CTPOEHHUSI, TOMOJIOTUUECKUH PAI. https://lesson.edu.ru/lesson/05¢9a929-
AuetuieH — npocreimuni 6741-4d7c-84b5-
[PEACTABUTEIIb aJIKUHOB 0092924683567backUrl=%2F04%2F10
bu6nmorexa LIOK
11 Brruucnenus o ypaBHeHHIO https://lesson.edu.ru/lesson/7dada027-
XUMHYECKON PEaKUn 8448-418f-b416-
fbaledd4ab6d?backUrl=%2F04%2F10
bubmmorexa IIOK
12 ApeHbl: 6eH301 U TOIY0J. TOKCHYHOCTh https://lesson.edu.ru/lesson/d86d7d00-
apeHoB d5b4-491d-aded-
c3ddal9feefd?backUrl=%2F04%2F10
bubnunorexa LIOK
13 I'enernyeckas CBs3b yIII€BOJIOPOAOB, https://lesson.edu.ru/lesson/6c919641-

IMPpUHAJIC)KANINX K pa3JIMYHBIM KjlacCaM

7956-4130-b1fd-
c7e71db395d7?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7?backUrl=%2F04%2F10

[IpupoaHbIe HCTOYHUKHU
YTJIEBOIOPOAOB: IPUPOAHBIN ra3 u

bubnunoreka LIOK
https://lesson.edu.ru/lesson/99557a5e-

14
MONyTHBIC HE(DTIHBIC Ta3bl, HEPTh U 2221-43e0-97b8-
MPOIYKTHI €€ nepepadoTKu 983de535c44d?backUrl=%2F04%2F10
[IpupoaHble HICTOUHUKHI bubnuoreka [IOK
15 YIJIEBOJOPOAOB: IPUPOAHBIN a3 U https://lesson.edu.ru/lesson/99557a5e-
MONyTHBIC HE(DTSIHBIC Ta3bl, HEPTH U 2221-43e0-97b8-
MPOIYKTHI €€ nepepadoTKu 983de535c44d?backUrl=%2F04%2F10
bubnuorexa [IOK
16 KonTtponbHas pabota no pasaeny https://lesson.edu.ru/lesson/6abf1680-
«YTIneBogopoab» 4eb5-46f2-8eas-
44d63cccf518?backUrl=%2F04%2F10
bu6nmorexa LIOK
17 IIpenenbHble OTHOATOMHBIE CIIUPTHI: https://lesson.edu.ru/lesson/5439c18b-
METAHOJI U 3TaHOJ. BosopoiHas cBs3b 7440-4b6f-bf84-
c04fa471694f?backUrl=%2F04%2F10
bubnuorexa [IOK
18 MHOroaTOMHBIE CITUPTBHI: https://lesson.edu.ru/lesson/461aa9c8-
STUJICHTJIMKOJIb U TITUICPUH c0ef-4827-a8e5-
d12a0bedc8267?backUrl=%2F04%2F10
bu6nmorexa LIOK
@DeHOII: CTPOEHUE MOJIEKYJIBI,
. https://lesson.edu.ru/lesson/649883b8-
19 ¢duznyeckue 1 XuMHUYECKHE CBOMCTBA,
7c5f-4f16-896e-
HpHMEHEHHS 10a2278b08f1?backUrl=%2F04%2F10
bu6mmotexa IIOK
20 Anpaeruapl: hopMambAeTUI U https://lesson.edu.ru/lesson/8664b319-
aneTraiabAerua. AETOH 0ba3-4945-b076-
cb7ae5858b907?backUrl=%2F04%2F10
21 OIHOOCHOBHBIE TIPEICTLHBIE but6mmoreka [IOK



https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10

KapOOHOBBIE KUCIIOTHI: MypaBbUHAS
yYKCyCHas

https://lesson.edu.ru/lesson/b4feaa04-
3438-4b57-a3ec-
ba0f9fe63c0d?backUrl=%2F04%2F10

[IpakTuueckas padora Ne 2. «CBoiicTBa

bu6nmmoreka LIOK
https://lesson.edu.ru/lesson/9834d408-

22
pacTBOpa YKCYCHOM KHCIOTBI» 386d-444a-8de3-
7efba8b98cdb?backUrl=%2F04%2F10
bubnunorexa LIOK
CteapuHOBas M OJICMHOBAsI KUCIIOTHI,
https://lesson.edu.ru/lesson/71ac43f2-
23 KaK IIPEICTaBUTENN BBICIIUX
5 a0d4-4945-a0eb-
KAPOOHOBBIX KHCIOT 1e59cd5f4d9f?backUrl=%2F04%2F10
bu6nmorexa LIOK
24 Mpb11a Kak COJIA BBICIIIUX KapOOHOBBIX https://lesson.edu.ru/lesson/71ac43f2-
KHCJIOT, UX MOIOIIIee ACHCTBHUE a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10
bu6nmorexa LIOK
CrnosxHble 3(hUpbl KaK MPOU3BOIHbBIE
https://lesson.edu.ru/lesson/71ac43f2-
25 KapOOHOBBIX KUCIOT. [ mapoms
a0d4-4945-a0eb-
CHOKHEIX SGHpOB 1e59cd5f4d9f?backUrl=%2F04%2F10
bu6mmorexka IIOK
26 Kupsbl: runponus, NnpuMeHEeHHeE, https://lesson.edu.ru/lesson/71ac43f2-
Ouosornyeckas poib KHPOB a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10
bu6nmorexa LIOK
VYrieBobl: cocTaB, KiacCUpUKAITHSI.
. https://lesson.edu.ru/lesson/709ce43a-
27 Baxneiimme npeacTaBuTesNu: TII0K03a,
deb6-4281-963b-
(pyxTosa, caxaposa 01d2e212d4d0?backUrl=%2F04%2F10
28 Kpaxman u nemnrono3a Kak IpupoHbIe bubnuoteka [JOK

MOJIUMEPBI

https://lesson.edu.ru/lesson/690fbb76-



https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10

f94a-4f77-bbbe-
3d3ae748f716?backUrl=%2F04%2F10

KontponbHas pabora 1o pasaeiny

bubnmoreka LIOK
https://lesson.edu.ru/lesson/66a7bd94-

29 «Kucnopoaconepxaiue opraHudecKme 1
HCIIOPOICOACPHALIIE OpTaHud " 2bc5-4ec7-b7c7-

COCIMHCHIA? ££893919d25a?backUrl=%2F04%2F10
bubnunoreka LIOK
https://lesson.edu.ru/lesson/0c608a59-

30 AMUHBL: METUIAMUAH U aHWINH 1
4c69-4481-839e-
9205f201b73e?backUrl=%2F04%2F10
bu6nmoreka LIOK

AMHHOKHUCIIOTHI KaK aM(pOTEepHBIC
https://lesson.edu.ru/lesson/c2f2f3d7-

31 OpPTaHWYECKUE COCTUHEHUS, HX 1
6 I 43d1-4873-ace0-
oJIornuyeckoe 3Hauenue. Ile
Moo HAHCHHC, LICTTIIbE 78eca6009628?backUrl=%2F04%2F10
bubnnorexa [JOK
32 benku kak npupoHbIe 1 https://lesson.edu.ru/lesson/c2f2f3d7-
BBICOKOMOJICKYJISIDHBIC COCTMHCHUS 43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F10
bubnmorexa LIOK
33 OCHOBHBIE TOHATUA XUMHUHU 1 https://lesson.edu.ru/lesson/45b81dac-

BBICOKOMOJIEKYJIIPHBIX COCAUHEHUN acba-440e-99e3-
14c3ba78050a?backUrl=%2F04%2F10
bu6mmorexka IIOK

OCHOBHBIE METOOBI CHHTE3A

34 . 1 https://lesson.edu.ru/lesson/45b81dac-

BBEICOKOMOJIEKYIIIPHBIX COSTUHEHNH.

n yAp A acba-440e-99e3-

JIACTMACCHI, KaY4yKHU, BOJIOKHA
» KaYHyKH, 14c3ba78050a?backUrl=%2F04%2F10
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

11 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE
/i Tema ypoka Bcer  Kontpouabubie IIpakTuyeckue pecypesI
0 padoThI padoThI
XUMHUYECKU 3JIEMEHT. ATOM. bubmuorexa [JOK
1 DneKkTpoHHas KOH(UTrypauus 1 https://lesson.edu.ru/lesson/20bldf2e-6ce4-435b-
aTOMOB b6dc-5155d30a45fa?backUrl=%2F04%2F11
[Tepuoanueckuii 3aK0oH U
[Tepuoaunueckas cucrema
bubmuorexa [JOK
2 XHMIecKiX dnementos J. 1. 1 https://lesson.edu.ru/lesson/e7d48881-055d-49da-
Menzeneesa, nx CBASH C 249¢-7375¢3d033e9?backUrl=%2F04%2F11
COBPEMEHHOI TeOopuel CTpOeHUs
aTOMOB
3aKOHOMEPHOCTH U3MECHEHUS
CBOMCTB XUMUYECKUX HJIEMEHTOB
Y UX COCIMHEHUH T10 Tpynnam 1 Bu6morexa [OK
3 nepHONiaM. SHaeHue 1 https://lesson.edu.ru/lesson/e7d48881-055d-49da-
HCPHOAHCCIOTO 3aKoHa 1 a49c-7375c3d033e9?backUrl=%2F04%2F11
CHUCTEMbI XUMHUYECKHUX 3JIEMEHTOB
JA.1. Menneneesa B pa3sBUTUH
HAyKH
CrtpoeHue BemiecTna.
XumMmudeckas CBA3b, €€ BUJIbI; bubmmoreka [IOK
4 MeXaHU3Mbl 00pa30BaHUS 1 https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-
KOBAJIEHTHOU CBsI3U. BogopoaHas 8531-edad962608fb?backUrl=%2F04%2F11
CBSI3b
5 BanentHoCTb. 1 P3LL

SJICKTpOOTpI/II_IaTeHBHOCTB .

https://resh.edu.ru/subject/lesson/6332/start/151



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/6332/start/151021/

Creneun okuciaeHud. Berrecrsa
MOJIEKYJISPHOTO 1
HEMOJICKYJISIPHOT'O CTPOCHHS

021/

[TonsATHE O IUCTIEPCHBIX
cucreMax. McTunHbIe U

bu6nmoreka [IOK

6 KOJIJIOUJHBIC PACTBOPBL. https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-
MaccoBas J10J1 BellleCTBa B 9729-69903109f968?backUrl=%2F04%2F11
pacTtBope
Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCTUHECHUI. bubnmnoreka HOK

7 I'enernueckas cBA3b https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-
HEOPraHUYECKUX BELIECTB, bf72-860434f45f57?backUrl=%2F04%2F11
Pa3IUYHbIX KJIACCOB
Knaccudukanus XuMuuecKkux
peakirii B HEOPraHMYECKOU U
OpraHMYeCcKON XUMHUHU. 3aKOH bubnuoreka [JOK

8 COXPAHEHUS MacChl BEILIECTB; https://lesson.edu.ru/lesson/75637222-d397-4bla-
3aKOH COXpaHEHUs U 810a-cc7bca9e8a0c?backUrl=%2F04%2F11
IIPEBpAIEHHs] SHEPTUU TIPU
XUMUYECKHUX PEaKLUsIX
Cxopoctb peakiuu. OOpaTumMblie bubmuoreka [JOK

9 peakuur. XuMHA4eCKOe https://lesson.edu.ru/lesson/fOcb5def-307e-4575-
paBHOBeCHE 89d0-86041b603655?backUrl=%2F04%2F11
[IpakTuueckas padora Ne 1.

10 «BnusHMe pa3anuHbIX (aKTOPOB

Ha CKOPOCTh XUMUYECKOMN
peaKkum»



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11

11

12

13

14

15

16

17

DIIEKTPOTUTHYECKAS
nuccormanyd. [Toasarue o
BOI0poaHOM Moka3arene (PH)
pactBopa. Peakiiuu noHHOTO
oOMeHa. ['uaponn3 opranndeckux
N HCOPraHNYCCKUX BCIICCTB

OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIC PEAKIIHH.
[TonsiTue 06 A1eKTpOIIH3E
pacIuiaBoB ¥ pacTBOPOB COJIEit

KonTponpHas pabora no pazaeny
«Teopernyeckue OCHOBBI XUMHUID)

MeTaiibl, UX MOJO0KEHHUE B
[Tepuoandeckoii cucreme
XUMHYECKHX 31eMeHTOB /1. H.
Menzeneesa u 0COOCHHOCTH
cTpoenust atoMoB. O01Ie
¢duznyeckue cBOMCTBa METAIJIOB

CnnaBel METaJIOB.
DNEKTPOXUMHUYECKUH Psift
HaIpsHKEHUN METaJIOB

XUMUYECKUE CBOWCTBA
Ba)XHEHIINX METAJIOB (HaTpUH,
KaJlui, Kalblui, Marauu,
ATIOMUHUI) U UX COeTMHEHUI

XUMHUYECKUE CBOWCTBA XpOMa,
MEIN U UX COeIUHEHUN

bu6nmoreka [IOK
https://lesson.edu.ru/lesson/237cdb54-2787-4817-
8330-6e027b075645?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/847d1752-151b-4501-
8390-f29649f6c913?backUrl=%2F04%2F11

bubnuoreka LIOK
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-
b58a-b3d1b2eeb237?backUrl=%2F04%2F11

bubmuorexa [JOK
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-
a123-dadc40973c6f?backUrl=%2F04%2F11

bubmuorexa [JOK
https://lesson.edu.ru/lesson/a0d5bd16-683e-
4ale-8073-
70c604e9c862?backUrl=%2F04%2F11

P3LU
https://resh.edu.ru/subject/lesson/4961/start/151
293/

bu6mmoteka [IOK
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-
b9f7-422c3e710750?backUrl=%2F04%2F11

P3aLU
https://resh.edu.ru/subject/lesson/3534/start/151

266/



https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/

XHUMHYeCcKre CBOMCTBA IIUHKA,

PaLL

18 N https://resh.edu.ru/subject/lesson/3534/start/151
JKere3a U UX COCTMHCHUN
266/
[TpakTuueckas padota Ne 2. bubnmnoreka HOK
19 "Pemienne sKkCriepuMEHTATBHBIX https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-
3a7a4 no teme «Metamib" 826b-a648d7d6fef7?backUrl=%2F04%2F11
Hewmeramibl, uX 1MOJI0KEHHUE B
[lepuoauueckoii cucteme bubnmnoreka HOK
20 XUMHYEeCKUX deMeHToB /1. U. https://lesson.edu.ru/lesson/2390b83e-a935-4c96-
MeHneneeBa 1 0COOEHHOCTH bd3a-25f26d9c1139?backUrl=%2F04%2F11
CTPOCHHS aTOMOB
®du3znyecKue CBOMCTBRA
HEMETAJJIOB. AJIOTPONUS bubnuoreka [JOK
21 HEMETaJJIOB (Ha IpuMepe https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
KHCII0poJ1a, cepsl, hocdopa u be05-b0966dffb673?backUrl=%2F04%2F11
yriiepojia)
XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
22 raJIOTEHOB, CEPBI U UX https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
COCTMHEHU I be05-b0966dffb673?backUrl=%2F04%2F11
. bubnmnorexka HOK
XHUMHYECKUE CBOMCTBA a30Ta,
23 docodh . https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
oco(pa 1 ux coeTuHEHU
P . be05-b0966dffb673?backUrl=%2F04%2F11
XuMHUYeCcKue CBOMCTBA yIiiepojia bubmorexa HOK
24 y . poa, https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
KPEMHHS M KX COCTHMHCHHI
P A be05-b0966dfb6732backUrl=%2F04%2F11
. POII
IIpumeHeHne BaKHENIINX
25 . https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
HEMETAJUIOB U UX COCTMHECHHI
be05-b0966dffb673?backUrl=%2F04%2F11
26 O000I11IEHNE U CUCTEMATU3AIUS



https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11

3HaHUM 110 Teme «HemeTranabs.
Brruuciienus o ypaBHEHUSIM
XUMHYECKUX PEaKIui U
TEPMOXUMHYECKHUE PACUETHI

[IpaxTuueckas padora Ne 3.

bu6nuoreka LIOK

27 «PenieHune 3KCrepuMeHTaIbHbIX https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-
3aga4 mo teMme "HemeTtamas!"» 86f4-d0ac5b740b3b?backUrl=%2F04%2F11
08 KontponbHas pabora mo Temam
«Metamiey u «HeMmetaiien)
Heopranuueckue u
bubmuorexa [JOK
OpraHUYECKHUE KUCIIOTHI.
29 - https://lesson.edu.ru/lesson/58903722-79bc-4b22-
€OpraHu4ecKue u
p b276-114fab0dd141?backUrl=%2F04%2F11
OpTaHWYECKHUE OCHOBAHUS
AmMdoTepHbIe HEOPraHUYECKUE U
OpPraHUYECKUE COCTUHEHHS. POII
30 T'eneTnyeckas cBs3b https://resh.edu.ru/subject/lesson/4960/start/151
HEOPraHMYECKUX U OPTaHUYECKHUX 374/
BEIECTB
Poxb xuMuu B o0ecrieueHnu
3KOJIOTUYECKOM, DHEPreTHUEeCKOMN POl
31 . ’ p https://resh.edu.ru/subject/lesson/3504/start/151
Y MHUIIEBOH 6€301aCHOCTH,
B 485/
Pa3BUTHH MEUITTHBI
IIpencraBnenusa o6 00X
H: YHBIX OIPUHIANAX bubmmorexa OK
32 Y pHHi https://lesson.edu.ru/lesson/f5999557-18c8-4853-
[IPOMBIIIIEHHOTO HOIyYEHUS
POMBT! y 83a0-588bf830407a?backUrl=%2F04%2F11
BaKHEHIIINX BEILECTB
YenoBeK B MUPE BELIECTB U POl
33 p B https://resh.edu.ru/subject/lesson/3504/start/151

MaTcpHraJioB

485/



https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/

34

XuMUS U 310pOBbE YEIOBEKA

bubnuoreka LIOK
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-
8583-9f76edc8a59f?backUrl=%2F04%2F11

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

34



https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f?backUrl=%2F04%2F11

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

* Xumus, 10 xknacc/ Pymzutuc I'.E., ®enpaman @.I"., AkuionepHoe 0011ecTBO
«3narenbctBO «IIpocBemieHue)
* Xumus, 11 xnacc/ Pynzutuc I'.E., ®enpaman @.I'., AKupoHepHoe o0IIeCTBO

«M3narenscTBO «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI JIJI51 YUUTEJISA
» Xumus, 10 xnacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00111eCTBO

«M3marenscTBO «IIpocBemieHne»

» Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AkiinonepHoe o0IIeCTBO
«M3nmarenscTBO «IIpocBemenune»

Metoanueckue pekomenaamnuu. Cucrema OleHKU JTOCTUKEHUN ITAaHUPYEMBIX
MPEMETHBIX PE3yJIbTaTOB OCBOEHUS YUeOHOTO mpeamera « Xumusi». 10-11

kiaccel https://edsoo.ru/wp-content/uploads/2024/12/so soo himiya 2024.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HHTEPHET

» bu6anoreka L{OK https://m.edsoo.ru/ff0d210c

* Poccuiickas anekrponHas mkona https://resh.edu.ru/subject/29/

* DneKkTpoHHBIN 00pazoBartenbHbli pecypce «S cnam EI'D. Cpennee obriee
obOpa3zoBaHue. YueOHbIN MOAYJIb [0 PEIICHUIO TPYAHBIX 3aJaHUH TT0 Y4eOHOMY
npeametry «Xumus». 10-11 knacee» AO N3patensctBo «IIpocBenienne»

* DJIeKTpOHHBIN 00pa3oBaTeNbHbIN pecypc «lomamnue 3aganus. Cpensee


https://edsoo.ru/wp-content/uploads/2024/12/so_soo_himiya_2024.pdf
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/subject/29/

obiee oopazoBanue. Xumusi», 10-11 kimace, AO MznarenbcTBO
«IIpocBenieHue»
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JlonosiHeHHe K padoyeil mporpamMMe y4e0HOro npeamera « XuMHusD

aasa 10-11 kiaaccos

Koxugukarop npoBepsieMbIx TpedoBaHuii K pe3yabTaraM ocBoeHus QOII

COO u 371eMeHTOB COAEePKAHUS 110 XUMUU

IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHMSI OCHOBHOM

oOpa3oBareabHoii mporpammsl (10 kiacc)

Kox
IPOBEPSAEMOT
0 pe3yJibTara

[IpoBepsiemMble TPEAMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl CPETHETO 00IIETr0 00pa3oBaHus

1

TeopeTndeckre OCHOBBI OPTaHUYECKON XUMUU

1.1

CdopMupoBaHHOCTH pEeACTaBIICHUI 0 XUMHYECKOM
COCTaBJIAIONIEH €CTECTBEHHOHAYYHOW KApTUHBI MHpPA, POIU
XUMUU B TIO3HAHUM SIBJICHUN MpUPOABI, B (PopMHpOBaHUU
MBIIUICHUST U KYJbTYpPbl JHUYHOCTH, €€ (YHKIIMOHATBHOMN
rPaMOTHOCTH, HEOOXOAUMOM /I PELICHUs MPAKTUYECKUX 3a]1a4
U DKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIICHUSI K CBOEMY
37I0pPOBBIO U IPUPOAHOM Cpefie

1.2

Bnangenue cucteMol XMMUYECKHUX 3HAHWHM, KOTOpask BKIIKOYAET:
OCHOBOTIOJIATAIOIINE  TMOHSTUS  (MOJIEKYJia, BaJICHTHOCTb,
AIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCJICHUS, XHUMUYecKas
CBA3b, MOJIb, MOJISIPHASI Macca, MOJISIPHbIA 00bEM, YIJIEPOAHBIN
ckener, (GYHKIMOHAIbHAS TpyNIa, paaudkan, H30Mepus,
M30MEPBI, TOMOJIOTHYECKUM Ppsii, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJ- M a30TCOJEPKAIINE COCTUHEHHUS, OUOJIOTHYECKU
aKTUBHBIC BemiecTBa (YTJI€BOMBI, XUPHI, OCIKH), MOHOMED,
NOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCAMHEHNUs); TEOPUU U 3aKOHBI (TEOPUS XHUMHUYECKOTO
CTpOEHMSI  OopraHudeckux BemectB A.M.  bytieposa),
3aKOHOMEPHOCTH, CUMBOJINYECKUI A3BIK XUMUH,
(dakToIOTHYECKHE CBEJIEHUS O CBOMCTBAX, COCTaBe, MOJIYYCHUH
1 0e30MacHOM HCIOJIb30BAHUU BAXKHEHIIIMX HEOPTraHUYECKUX U
OpTraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOUN JIESITEIHLHOCTH
YeJioBeKa

1.3

CdopMHUpOBaHHOCTH YMEHHU BBISBIISTH XapaKTEPHBIC MPU3HAKU
MOHSTUW, YCTAHABIMBATHL MX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOILIUE MOHATHUA MPU ONMMCAHUU COCTABA, CTPOCHUS
Y TIPEBPALLEHUN OPTAaHUYECKUX COCIUHEHUN

1.4

c(hOPMHUPOBAHHOCTh YMEHHM  HCIOIB30BATh XHUMHUYECKYIO
CHMBOJIMKY ISl COCTABJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX




(pa3BepHyTOH, COKpalleHHON) (OpMYJ OpPraHUYECKUX BEUIECTB
U ypaBHEHUW XHMMHUYECKHX PEAKIUH, HM3rOTaBIUBATH MOJEIHU
MOJIEKYJ OpraHMYEeCKHWX BEHIECTB JJIA WJUIIOCTpAlMU  HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS

1.5

CdopmHrpoBaHHOCTh YMEHUH YCTaHABINWBATH IMPUHAJJIEKHOCTD
U3YYEHHBIX OPraHUYECKHUX BELIECTB IO UX COCTABY U CTPOEHUIO
K ONpEeeIECHHOMY  KJIaccy (rpymrme) COEMHEHUI
(YyrieBomopopl, KUCIOPOA- U a30TCOAEPKALIUE COETUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEJIMHEHHUA), JaBaTb UM Ha3BaHUS I10
cucrteMatnyeckoi HomeHknatype (IUPAC)

1.5

CopMUPOBaHHOCTh YMEHHUS ONPENESATh BUIbI XUMHUYECKON
CBSI3U B OPraHUYECKUX COCIMHEHUAX (OJJMHAPHBIC U KPATHBIC)

1.6

C(l)OpMI/IpOBaHHOCTL YMCHUA IIPUMCHATB: ITOJOKCHHA TCOPHHU
CTpOCHHUA OPIraHUYCCKHX BCIICCTB AM. BYTJIepOBa JJIA
00BSICHEHHUS 3aBHCUMOCTH CBOMCTB BCIICCTB OT HMX COCTaBa H
CTPOCHHU:; 3aKOH COXPaHCHNA MACChI BCIICCTB

Yraesonopoasl. Kucnopoaconepkamme M a30TCOIACPIKAIINEC
OpraHUYeCKue COEIMHEHUS. BricokomoliekysipHbie
COCITMHEHHUS

2.1

CpopMUpOBaHHOCT ~ YMEHUH  NPUBOJUTH  TPUBHAIIBHbBIE
Ha3BaHUS OTHENbHBIX OPraHWYECKHX BEIIECTB  (ITHIIEH,
MPONMWIIEH, AaleTWIEeH, JTWICHIJIUKOIb, TIJIMIEPUH, (EHOI,
(dopmanpaerua, aneTaibIeru, MypaBbuHas KACIOTA, YKCyCHAs
KHCJIOTa, OJIEMHOBAsI KHMCIIOTA, CTEAPUHOBAsA KUCJIOTA, TJIF0K03a,
¢pykTo3a, Kpaxma, HeIr003a, [IUIIKH)

2.2

ChopMUpOBaHHOCT, ~ yMEHUM  XapaKTepuU30BaThb  COCTaB,
CTpoeHue, (pu3nyeckue M XUMHYECKHE CBOWCTBA THUIUYHBIX
MIPEACTAaBUTENICH Pa3IUYHBIX KJIACCOB OPTraHWYECKHX BEIIECTB
(MeTaH, »TaH, JTWIECH, NPONWJIEH, aleTuieH, OyramueH-1,3,
MeTuI0yTaaueH-1,3, 6eH30J1, METaHOJI, 3TAHOJI, dTUJICHTJIMKOJIb,
HMIEpUH, (EHOJ, aleTalbJIeThu], MypaBbHHAsA W YKCYCHas
KHCJIOTBHI, TJIIOKO3a, Kpaxmaj, IeJUI0I03a, aMHHOYKCYCHas
KHUCJIOTA)

2.3

ChopMUpPOBaHHOCTh YMEHUSI WLTIOCTPUPOBATh T'€HETUYECKYIO
CBSI3b  MEXIYy THUIHMYHBIMU IPEICTABUTEISIMUA  PA3JIMYHBIX
KJIaCCOB OPraHUYECKUX BEILIECTB YPaBHEHUSIMU
COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIUUA C HUCIOJIb30BAHUEM

CTPYKTYPHBIX (hOpMYTT

2.4

ChopMUpPOBaHHOCT, YMEHHSI XapaKTepHU30BaTh HCTOYHUKHU




YIIEBOAOPOJHOTO ChIpbA (HEPTh, MPUPOAHBIA Ta3, Yroib),
CrocoO0bl WX TepepaboTKH M MPAKTUYECKOE MPUMEHEHUE
POJIYKTOB NEPEepadOTKU

XUMHUS 1 KU3HL. PacueTsl

3.1

CdopmupoBaHHOCTh YMEHHM BIIaIeTh CHUCTEMOW 3HAHUUA 00
OCHOBHBIX METOJIaX HAyYHOI'O IIO3HAHMS, HCHOJIb3YEMBIX B
XUMUU TIpU HM3YYEHUH BELIECTB M XHMHUYECKUX SIBJIICHUMN
(HaOnrofeHue, W3MEpEHHE, SKCIEPUMEHT, MOJEIUPOBAHUE),
UCIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJIsl NPUHSITUA
pElIEHNN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM

3.2

CdopmupoBaHHOCTH YMEHHI COOJIIOAATH MTPaBUIIA MOJIb30BAHUS
XUMHUYECKON TMOCY/I0ol U JIabopaTOpHBIM OO0OpYAOBaHHUEM, a
TaKk)Ke MpaBuiia OOpalIeHUsi C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMU TIO BBIMOJHEHUIO JTAOOPATOPHBIX XUMUYECKHUX
OTIBITOB

3.3

ChopMHUpOBaHHOCTHP YMEHHHM IUTAHHPOBATH W  BBIMOJIHATH
XUMUYCCKUN  OKCIEPUMEHT (TMpEeBpaIeHUus OpPTraHUYECKHX
BEIIECTB MPU HArPEBAHUHU, TIOJyUYCHHUE ITHICHA U U3yYEHHUE €ro
CBOMCTB, KayeCTBEHHBIE pEAKIIMM OPraHUYeCKHX BEIIECTB,
JeHaTypalnus OeJIKOB IpU HarpeBaHWM, IIBETHBIC PEaKIUU
O€JIKOB) B COOTBETCTBUHU C MPABWJIAMH TEXHHKH O€30MaCHOCTHU
npu  oOpalieHuu ¢  BemeCTBaMU HW  JaOOpaTOpPHBIM
000OpyJIOBaHUEM; TIPEACTABISATh PE3YJIbTaThl XUMHUYECKOTO
DKCIIEpUMEHTa B (hOpME 3aIlMCH YPaBHEHUN COOTBETCTBYIOIINX
peaknmmii W (GOPMYJIMPOBATh BBIBOABI HAa OCHOBE JTHX
pe3yIbTaTOB

3.4

ChopmupoBaHHOCTh YMEHUN MPOBOJAUTH BBIYUCIECHUS IIO
XUMUYECKUM ypaBHEHUsIM (Macchl, 00OBEeMa, KOJWYECTBA
MCXOIHOTO BEIIECTBA WM MPOAYKTA PEaKIMHU O M3BECTHBIM
Macce, 00beMy, KOJIMYECTBY OAHOTO U3 UCXOIHBIX BEIIECTB WIIH
MPOJIYKTOB PEaKLUH)

3.5

ChopMUpPOBAaHHOCTh yYMEHUH KPUTHUYECKH aHAJU3UPOBATh
XUMUYECKYI0  HMH(POpMAIUIO, TOJYy4aeMyld U3  pPa3HBIX
HMCTOYHHUKOB (CpecTBa MaccoBOi nHpopmalmu, cetb MIHTEpHET

W JpyrHe)

3.6

CdopmMupoBaHHOCTH YMEHHUM co0IIro1aTh npaBuia
HKOJIOTMYECKH  1eJecOo00pa3HOro TMOBEACHUs B OBITY U
TPYJAOBOU JEATEIHLHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3I0POBBS




U OKpYXaroUled IPUPOJHON Cpelpl, OCO3HABAaThb OINACHOCTh
BO3JICHCTBHAsSI ~ HA  JKUBBIE  OPraHM3MBbl  OIPEICICHHBIX
OpraHUYeCKUX BEIIECTB, MOHMMas cMbIca nokaszarens IIJIK
(OpenenpHO  ONYCTMMOW  KOHILIEHTpalWH), TOSCHATh Ha
npuMepax CHocoObl YMEHBIIEHUS M TMPEJOTBpAIICHUS HX
BPETHOT'O BO3JEHUCTBUSA HA OPTaHU3M YEJI0BEKA

IIpoBepsiemblie jieMeHThI coaepxkanus (10 kiacc)

Kox

[IpoBepsieMblil 2JIIEMEHT COIEPKAHUS

TCOPCTI/IIIGCKI/IG OCHOBBI OpFaHI/I‘-IGCKOﬁ XUMHUHN

1.1

Hpe,Z[MCT opraHqu(:Koﬁ XUMHHU: €€ BO3HHKHOBCHHC, PA3BUTHC H
3HAYCHUC B IIOJYYCHHH HOBBIX BCHICCTB H MATCPHAJIOB. TCOpI/IH
CTPOCHUA OPTraHNYCCKHUX COGI[HHGHI/Iﬁ AM. BYTJ'IGPOBa, €€ OCHOBHBIC
ITOJIOKCHUA

1.2

CrpyktypHble (GOpMyJIbI  OpraHUYECKUX BemiecTB. [ omMornorus,
n3oMepusi. XHMHUYECKas CBSI3b B OPraHUYECKUX COCIAUHEHHSX —
OJIMHAapHBIE M KpaTHble cBs3u. [IpeacraBienue o kiaccuduKauu
OPraHUYECKUX BEILIECTB

1.3

HoMmenknatypa opraHu4yeckux COEIWHEHHI (CUCTEMaThdeckas) u
TPUBUAJIBHBIE HA3BAHWA BAXKHEHIIIUX MPEIACTABUTEIIEN KIIACCOB
OPTraHUYECKUX BEILIECTB

YraeBoaopoasl

2.1

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUUECKUN psifl. MeTaH u 3TaH —
MPOCTEUIITNE TPEICTABUTETN AJIKAaHOB: (PU3UYECKHE U XHUMHYECKUE
CBOMCTBA (peakiuy 3aMEIIEeHUsI U TOPEHHUS ), HAXOXKICHHUE B MPUPO/IEL,
MOJyYEHUE U IPUMEHEHUE

2.2

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKUW psAd. ODTWIEH H
MPOIUJIEH — TPOCTEUIINE MPEICTABUTETN AJIKEHOB: (PU3UYECKHE U
XUMHUYECKUE CBOWCTBA (pEaKIMU THAPUPOBAHUS, TaIOTCHUPOBAHUA,
rUApaTaluy, OKHCICHUS W NOJHUMEpPHU3alUH), T[OJy4eHUE U
MIPUMEHEHUE

2.3

Anxanuensl: OyramueH-1,3 wu wmetwiOyramuen-1,3:  crpoeHwue,
BOXKHEHIINE XUMUYECKUE CBOWCTBA (peakuusi MOJIMMEPHU3ALINHN).
[Tomy4yeHne CHHTETUYECKOTO KaydyKa U PE3UHbI

2.4

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTUYECKUU PsiI.
AlleTWIIEH — TpOCTEHIIMI MNpEeACTaBUTENb AJIKHUHOB: COCTaB,




CTpoeHue, (u3nyeckue ¢ XUMHUYECKHME CBOWCTBa (peakiuu
TUAPUPOBAHUS, raJIOTCHUPOBAHUSA,  TUApATAllUM,  TOPEHHUS),
MOJIyY€HHE U PUMEHEHUE

2.5

Apenbl. benzon: coctaB, cTpoeHue, (GU3MUECKHME M XUMHUYECKUE
CBOMCTBa (peakluy TrajJoreHUpPOBaHUS U HUTPOBAHUS), NMOJTYUYEHUE U
npuMmeHeHue. Tonyomn: cocTaB, CTpoeHHe, PU3NYECKUE U XUMUUECKUE
CBOMCTBa (peakluy rajJoreHUpOBaHUS U HUTPOBAHUS), MOJIYYCHUE U
npuMeHeHue. TOKCUYHOCTh apeHOB. ['eHeTudeckas CBS3b MEXIY
YIJIEBOIOPOAaMU, TPUHAIC)KAIIMMH K Pa3JIMUHbIM KJlaccaM

2.6

[TpupongHble HMCTOYHHKH  yriaeBoJoponoB. llpupoanbiii ra3 u
nonyTtHble HeTaHble Ta3pl. HedTh U ee npoucxoxaenue. CrnocoObl
nepepaboTku  He(TH:  TEpPEeroHKa, KPEeKUHT  (TepPMHUYECKHIA,
KaTaluTuyeckui), nupoiu3. IIponykTel mnepepaboTku HedTH, HUX
NPUMEHEHHE B MPOMBINIICHHOCTH W B ObITy. KaMeHHBI yromp u
MPOJIYKTHI €ro nepepadoTKu

KHCHOpOIICOI[Cp)KaIHI/IG OpPraHU4YCCKUC COCANHCHUA

3.1

[IpenenpHble OTHOATOMHBIE CIIUPTHL. METAaHON M 3TAHOJ: CTPOCHHE,
¢u3nueckue M XHMHYECKHE CBOMCTBa (peakuuMu C aKTUBHBIMHU
MeTaJllIaMH,  TaJOr€HOBOJOPOJaMH,  TOpPEHHUE),  IMPUMEHEHHUE.
BonoponHsle cBA3M  MEXIy MOJEKyJaMH COUPTOB. JlencTBue
METaHOJla M DJTaHOJa Ha OpPraHu3M 4YeJoBeKa. MHOroaToOMHbIE
CHOUPTHL. OTWIEHIJIMKOAb M TIULEPUH: CTpPOEHUe, (U3NYECKUE U
XUMHUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE CO LIEJIOUHBIMU METAJUIAMU,
KauyeCTBEHHAsl peaKIiusi Ha MHOTOATOMHBIC CIUPTHI). JleiicTBue Ha
opranusM yenoBeka. [[pumenenne rmuuepruHa v STUIICHTITUKOISA

3.2

deHoJI: CTpOCHHE MOJIEKYJIbI, (PU3NYECKUEe U XUMHUUYECKHE CBOMCTBA.
Toxcuunocth penona. [lpumenenue Gpenona

3.3

Anpneruapl U KeToHbl. DopMmanpaerup, aneTanbAETHA: CTPOCHHE,
dusnueckue MW XUMHUYECKHE CBOWCTBA (pEaKIMU OKUCICHUS W
BOCCTAHOBJICHMs, = KAue€CTBEHHbIE  pEakKlMH), IMOJyuyeHHUe U
NpUMEHEHUE

3.4

OnHOOCHOBHBIE TpeJeNbHbIE KaPOOHOBBIE KUCIOTHl. MypaBbuHaAsA U
YKCyCHasi KMCJIOTBI: CTPOCHHE, (PU3NYECKUE U XMMUYECKHUE CBOMCTBA
(coiicTBa, OOmIMe [JIs Kjacca KHUCJIOT, peakuus STepUpUKaLNN),
nojiyueHue u npumeHenune. CteapruHoBas U OJEMHOBAasE KUCIOTHI Kak
MPEICTAaBUTENN BBICIIMX KapOOHOBBIX KHUCJIOT. MbUIa Kak CcoJiu
BBICIIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEee JCHCTBUE

3.5

Cnoxxnble 3¢Upbl KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. [ 'uaponus
cinoXkHbIX 3¢gupoB. XKupel. ['naponus xupoB. IIpuMeHeHne >KUPOB.




buonornueckas POJIb JKUPOB

3.6

VYrieBonpl: cocTtaB, KiacCU(pUKAIUs YIIEeBOAOB (MOHO-, OU- H
nonucaxapunbl).  [moko3a  —  IpocTeMIME  MOHOCaXapu:
OCOOCHHOCTH CTPOEHHUSI MOJIEKYJbl, (PU3MYECKHE MU XHUMHUYECKHE
cBOMcTBa (B3amMmozeicTBue ¢ rujapokcuaoM menu (II), okucienue
aMMHa4YHBIM pacTBopoM okcuja cepedbpa (I), BoccTaHoBIeHHUE,
OpOo’KeHHE TIIIOKO3bl), HaXOXJACHHE B TIPUPOJIe, MPUMEHEHUE,
ouosiormdeckas poib. dorocunre3. Opykro3a Kak U30Mep TIHOKO3HI.
Kpaxman u uemtono3a kak nOpupojHbie noaumepbl. CTpoeHue
Kpaxmajga # Leunoiao3bl. Du3ndeckue M XWMHUYECKUE CBOMCTBA
Kpaxmaiia (TUAPOJIU3, KAYECTBEHHAs! PEAKIIUS C UOJ0OM)

A30Tcozlep>1<a1u1/1e OPraHu4CCKUC COCANHCHUA

4.1

AMMHOKHCIIOTBI KakK aM(i)OTepHBIG OpPraHu4YCCKHUC COCAMHCHUA.
duznyeckue M XMMHUUYECKME CBOMCTBA aMHUHOKHCIIOT (Ha IIpuMCEpe
I‘J'II/II_II/IHa). buonornueckoe 3HaueHUE aMUHOKHUCIIOT. HCHTI/I,HBI

4.2

benkm kak INpPUPOJHBIE  BBICOKOMOJIEKYJISIDHBIE  COEAUHEHUS.
[lepBuyHasi, BTOpUYHAas W TPETUYHAs  CTPYKTypa  OEJIKOB.
XYUMHUYECKHE  CBOMCTBA  O€JIKOB:  THAPOJIM3,  JEHATypalus,
KayeCTBEHHbIE PEAKIIMU Ha OEJIKU

BrICOKOMOIIEKYIISIpHBIE COETUHEHMS

5.1

OCHOBHBIE TIOHATHUSI XHWMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEpHU3AIIUHU,
cpeaHsis  MoJsiekyysipHass wmacca. (OCHOBHBIE METOJIbI  CHHTE3a
BBICOKOMOJICKYJIIPHBIX ~ COCIMHEHUW  —  TOJUMEpH3alus U
MTOJTMKOH/ICH CAIIHS

5.2

OKCHEpUMEHTAIIBHBIE ~ METOJAbl  M3Y4YEHMS  BEIIECTB U HX
OpeBpallCHU: O3HaKOMJIEHME C oOpa3lamMu TPUPOIHBIX U
HUCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc, KaydykoB. IlomyueHue
CUHTETUYECKOTO KaydyKa 1 pPEe3HHbI

IIpoBepsieMble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHS OCHOBHOI

o0pa3oBareabHoil nporpammal (11 kiacc)

Kox

[IpoBepsieMble MPEIMETHBIE PE3YIIbTAThl OCBOEHUSI OCHOBHOM

poBeEpsieMOr | 00pa30BaTeIbHON MPOTPaMMbI CPEIHETO 00IIero o0pa3oBaHus

0 pe3ysbTaTta

1

TeopeTnueckne OCHOBBI XUMUU




1.1

Brnanenune cucremMoil XMMUYECKUX 3HAHWM, KOTOpask BKIIFOYAECT:
OCHOBOIIOJIArAlOIIUE TOHATUS (XMMHUYECKHM SJIEMEHT, aToM,
9JIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-3JIeKTpOHHBIE OPOUTAIN
aTOMOB, WOH, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPUILIATEIBHOCTh, CTENEHb OKHUCJICHUS, XUMUYEecKas
CBS3b, MOJb, MOJISIpHAs  Macca, MOJSIPHBIA  00BEM,
KpUCTAJUIMYECKasi penieTKa, THUIbl XUMHUYECKUX PEaKIUil

(OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30- u
SHAOTEPMUYECKHE, pEaKIUU MOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIHTHI, HEDJICKTPOJIUTHI, AIIEKTPOJIUTUYECKAS

JIWCCOLIMALINS,  OKHCIUTENb, BOCCTAaHOBUTEIb, CKOPOCTh
XUMHUYECKON peakli, XMMHUYECKOE€ pPABHOBECHE), TCOPUH U
3aKOHBI (Teopus AIEKTPOJIUTHIECKOU JINCCOIIMAITNH,
[lepuonnueckuii 3akoH [[.M. MeHneneeBa, 3aKOH COXpPaHEHHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKUM S3BIK XHUMHH,
(haKTOJIOTMYECKHE CBEJCHUS O CBOMCTBAxX, COCTaBe, MOTYUYCHUH
1 0€30MacHOM UCIOJIb30BAaHUU BAXKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIEATEIBHOCTH YeIOBEKa

1.2

C(l)OpMI/IpOBaHHOCTB YMGHI/Iﬁ BbIABJIATD XaPaKTCPHBIC IIPU3HAKH
)51 B3aNMMOCBI3b HN3YUYCHHBIX HOHSITPIﬁ, IIPUMCHATDH
COOTBCTCTBYIOIIMC ITOHATHSA IIPHU OIIMCAHUU CTPOCHUA U CBOMCTB
HCOPraHNM4YCCKUX BCIICCTB H HX npeBpameHHﬁ; BBIABJIIATH
B3aMMOCBA3b XUMHUYCCKHUX 3HAHUU C IIOHATUAMMU u
MpCACTAaBJICHUAMU APYIUX CCTCCTBCHHOHAYYHBIX ITPCIMCTOB

1.3

Bianenne oCHOBHBIMH METOJIJaMH HAyYHOT'O IMO3HAHUS BEIIECTB
U XUMUYECKMX  sBJeHMH  (HaOmroJeHue,  HM3MEpEHHE,
AKCIIEPUMEHT, MOJICTMPOBAHUE)

1.4

ChopMUPOBaHHOCT, YMEHHMH OMNPENENATh BaJE€HTHOCTh H
CTENICHb OKHCJIEHHUS XUMHYECKHUX JJIEMEHTOB B COCHUHEHUSIX
Pa3IMYHOTO COCTaBa, BHJ XHMHUUYECKOW CBS3M (KOBaJCHTHAas,
WOHHAs, MeTaJUIM4ecKas, BOJAOPOAHAs) B COCIWHCHHSIX, THII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIlleCTBa (aTOMHasl,
MOJIEKYJISIpHAsl, UIOHHAsI, METaJUIMYECKas)

1.5

CdopMUpOBaHHOCTh YMEHUH OMpPENENsiTh XapakTep cpeibl B
BOJIHBIX PACTBOPaxX HEOPTAHUYECKUX COCIUHEHUN

1.6

ChopMUpoBaHHOCTh YMEHUS KIACCH(DHUIIMPOBATH XMMHYCCKUE
peaKkiMu TO Pa3IUYHBIM TMpU3HAKaM (YHUCITy W COCTaBy
pearupyronmx BEMIeCTB, TEIUIOBOMY J(MPeKTy peakiuu,
W3MEHEHUIO CTENEHEH OKHUCICHHsI DJEMEHTOB, OOpaTHUMOCTH
pEeaKIny, YIaCTHIO KaTaau3aTopa)




1.7

CdopMupoBaHHOCTh YMEHHUH COCTaBJISATh YpPaBHEHHUS peaKIUi
pa3IMYHBIX TWIIOB, TIOJHBIE U COKpAILCHHbIE YpaBHEHUS
peakiMii HOHHOTO OOMEHa, YYWThIBas YCJIOBHS, IIPU KOTOPBIX
ATHU peaklu UAYT 0 KOHIIA

1.8

CdopMupoBaHHOCTH yMEHUM IPOBOIUTH peakiuu,
NOATBEPXKAAIONIME  KAYEeCTBEHHBIM  COCTaB  Pa3iIUYHBIX
HEOPTraHWYECKUX BEIIECTB, pPAaClO3HaBaTh OIBITHBIM IyTEM
MOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB

1.9

CdopMupoBaHHOCTD yMEHUMN pacKkphIBaTh CYIIIHOCTh
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajaHca ITUX peakuui

1.10

ChopMUpPOBaHHOCT, ~ YMEHHMH  OOBSICHATh  3aBUCHUMOCTH
CKOPOCTH XMMHUYECKOM PEaKIIMU OT Pa3IUIHBIX (PaKTOPOB

1.11

ChopMUpOBaHHOCTL YMEHUM OOBSACHSITH XapaKTEp CMEILICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO
BozaeiicTBus (npuniun Jle [llarense)

OO6m1as ¥ HeOpraHU4ecKasi XUMus

2.1

CdopmMupoBaHHOCTH YMEHHUMN PaCKpBIBATh CMBICJI
[Tepuoanueckoro 3aKO0Ha J.N. MenneneeBa 151
JEMOHCTPHUPOBATH €r0 CUCTEMATH3UPYIOIIYI0, 00BICHUTEIIBHYIO
U TIPOTHOCTUYECKYIO (DYHKITUH

2.2

CdopMHUpPOBaHHOCTh YMEHHI XapaKTEPU30BaTh JJIEKTPOHHOE
CTPOCHUE aTOMOB XHMHYECKHX 3J€MEHTOB | — 4 mnepuonon
[lepuoanyeckor CUCTEMBI XUMHYECKHX 3jeMmeHTtoB JI.I.
MeHnaeneeBa, HCIONAB3ysT MOHATHSA "S-, P-, 0-3JIEKTPOHHBIC
opOutanu", "SHEepreTuYecKue ypoBHH", OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUsI CBONCTB XMMHUYECKUX DJIEMEHTOB
U UX COCOUMHEHMM MO mepuonaMm u rpynnam llepmonndeckon
CHCTEMBI XUMHYECKHUX dj1eMeHTOB /(.M. MeHnaeneena

2.3

CdopMupoBaHHOCTh yYMEHHUH XapaKTEepU30BaTh (OIMUCHIBATH)
o0IMe XUMHUYECKHE CBOMCTBA HEOPTAaHMYECKUX BEIECTB
pa3JIMYHBIX  KJIACCOB, NOATBEPKAATh CYIIIECTBOBAHHE
TEHETUYECKOW CBSI3M MEXKAY HEOPTraHMYECKUMHU BEIeCTBaAMU C
MOMOIIIBIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIUMA

2.4

CdopMHUpOBaHHOCTh YMEHUN YCTAHABIIUBATH MPUHAJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB MO MX COCTABY K OINPEIACICHHOMY
Kyaccy (Tpymre) coeMHeHni (MMPOCThIE BEIIeCTBA — METaJUIbI U




HEMETAJUTbl, OKCH[IbI, OCHOBAHHUsI, KHUCIOThI, amMdOTEepHbIE
TUAPOKCHUIBI, COJIH)

2.5

CpopMUpPOBAaHHOCTH YMEHUM HCIOJB30BATh XUMHYECKYIO
CUMBOJIMKY JUIsl COCTaBJICHUS (DOPMYJ BEIIECTB U ypaBHEHUH
XUMHAYECKUX PEaKUUi, CUCTEMAaTHYECKYyl0 HOMEHKIATypy
(IUPAC) 51 TPUBUAJIBLHBIE Ha3BaHUA OTIEIbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbI ra3, YIJIEKHUCIbIA Ta3s,
aMMHMaK, raleHasi U3BECThb, HETallleHas! U3BECTh, MUThEBAS COAA,

IIUPUT U IPYTHUe)

2.6

CdopMupoBaHHOCTh yYMEHUH XapakTEepU30BaTh (OIMUCHIBATH)
o0llMe XUMHUYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB
pPa3IMYHBIX  KJIACCOB, MOATBEPKIATh CYILIECTBOBAHHE
TE€HETUYECKON CBS3M MEXKIAY HEOPraHMYECKHUMU BEILECTBAMU C
MIOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUI

2.7

ChopmMHupoBaHHOCTh yMEHMHM IJIAHUPOBATH U  BBINOJIHSTH
XUMHUYECKUN IKCHEPUMEHT (pa3joKeHUe MEepPOKCHIa BOIOPOAA
B NPUCYTCTBUH KaTaau3aTropa, ONPEAEICHUE CPEAbl pacTBOPOB
BELIECTB C ITOMOILIBIO YHUBEPCAIBHOTO WHIUKATOPA, BIUSHUE
pa3iaMyYHbIX (PAKTOPOB HA CKOPOCTh XMMHUECKOH peakiu,
peakuMy HMOHHOTO OOMEHa, KauyeCTBEHHbIE pEaKklUHH Ha
cynbdar-, KapOOHaT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS,
pEIICHUE SKCIEPUMEHTAIBHBIX 3aJa4d Mo TemaM '"Mertamibl" u
"Hemeramnbl") B COOTBETCTBMM C MpPAaBWIAMH TEXHUKH
0e30macHOCTH MpU 00paAlIEHUH C BEUIECTBAMHU U JaOOPATOPHBIM
000pyZOBaHMEM; TMPEACTABIATh PE3YJIbTaThl XUMHUYECKOTO
SKCIIEPUMEHTa B (OpME 3alUCH YpaBHEHUI COOTBETCTBYIOLIUX
peakuuii u  (GOpMYyIUPOBATH BBIBOJAbl HA OCHOBE 3THUX
pE3yNbTaTOB

2.8

CdopmupoBaHHOCTH YMEHHI cOOJIIOAATH MTPaBUIIA MOJIb30BAHUS
XUMUYECKON TMocyaoi W J1abopaTOpHBIM OOOpyIOBaHUEM, a
TaKXke TMpaBuyia oOpaleHus C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKIUSIMU TIO BBITMIOJTHEHUIO Ja0OPATOPHBIX XUMHUYECKUX
OTIBITOB

2.9

ChopMHUpPOBAaHHOCTh YMEHHUU XapaKTEPH30BaTh XHUMHYCCKUE
IIPOIIECCHI, JICKAIUEe B OCHOBE IMPOMBINIICHHOTO IOJYYCHUS
CEpHOW KHCJIOTHI, aMMHaKa, a Takke CGHOPMHPOBAHHOCTh
mpeAcTaBieHnit 00  OOmUX  HAyYHBIX  OPUHIUIAX U
AKOJIOTHYECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BOJICTBA

XUMHUA U )KU3HB. PacueTsl




3.1

CdopMupoBaHHOCTH pe/ICTaBlICHUN 0 XUMUYECKON
COCTaBJISIIOLIEH €CTeCTBEHHOHAyYHOW KapTUHBI MUpPa, POJIU
XUMUU B TIO3HAHUU SBJICHUA NPUPONB, B (POPMUPOBAHUU
MBIIUIEHUST U KYJbTYpPbl JUYHOCTH, €€ (YHKIIMOHAIBHOMI
IPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTHYECKUX 3a1a4
U DKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY
3J10pPOBBIO U IPUPOAHOM Cpefe

3.2

ChopmupoBaHHOCTE YMEHHH KPUTHYECKH AaHAITU3UPOBATH
XUMUYECKYI0 ~ HMHPOPMAIMIO, TOJYYaeMyld U3  pPa3HBIX
MCTOYHUKOB (CpEICTBA MAacCOBOM KOMMYHHKAIIUH, CETh
WNutepHeT u npyrue)

3.3

CdopmMupoBaHHOCTH YMEHUM co0rogaTh npaBuJIa
OKOJIOTHYECKU  I1€JI€COO0pPa3HOro IOBEICHHS B OBITY |
TPYIOBOM NIEATETLHOCTH B IEJISX COXPAHEHHUS CBOETO 370POBBS
1 OKPY>Karolle MPUPOJHOMN CpeIbI

3.4

Oco3HaBaTh OITACHOCTH BOSHeﬁCTBHH Ha JKHBBIC OPIraHU3MBbI
OIIPCACIICHHBIX BCIICCTB, INOHHMAsA CMBLICII IIOKA3aTCIIA HZ[K,
ITOACHATDH Ha IIpuMepax CITOCOOBI YMCHBIICHUA n
MpcaoTBpaAlICHUA HX BpPCIAHOTO BOSI[GﬁCTBPISI Ha OpraHusM
YCJIOBCKA

3.5

CopMUpOBaHHOCTH yYMEHUN MPOBOJAUTH BBIYHCICHUS C
UCIIOJIb30BAaHUEM TIOHSATHS ''MaccoBasi J0Ji1 BeElIecTBa B
pacTtBope", OOBEMHBIX OTHOIICHHUH Ta30B MPH XHUMHYECKUX
peaKImsIX, MacChl BEIIECTBA WM 00beMa ra30B MO W3BECTHOMY
KOJIMYECTBY BeIIECTBa, Macce WU O00BbEMy OJHOTO U3
YYACTBYIOIIMX B PEaKUUHU BEIIECTB, TEIUIOBOrO 3(dekra
peaKkiMi Ha OCHOBE 3aKOHOB COXPAHEHHUSI MacChl BEIIECTB,
MPEBpAILCHUs] 1 COXPAHECHUS YIHEPTUU

IIpoBepsiemblie d1eMeHTHhI coaep:xkanus (11 kiace)

Kox

[IpoBepsieMblil 2JIIEMEHT COIEPKAHUS

TeopeTnueckre OCHOBBI XUMUU

1.1

XuMUYeCcKHil 3eMeHT. AToM. SAapo aToma, U30TOMbI. DJIEKTPOHHAS
0000uKa. DHEPreTUYecKue YpPOBHH, TIOJYPOBHH. ATOMHBIE
opbutanu, s-, pP-, d-amementsl. OCOOEHHOCTH paclpeaeiICHUs
AJIEKTPOHOB MO OPOHTAIIM B aTOMax JJIEMEHTOB IMEPBBIX UYETHIPEX
MEePUOIOB. DIEKTPOHHAS KOHPUTYpAIHs aTOMOB

1.2

[lepuonnueckuin 3akoH u llepmogmueckas cucrema XUMHYECKUX




anemeHToB .M. MenaeneeBa. CBs3b NEPUOJAMYECKOTO 3aKOHA H
[lepunoanueckon cucrembl xumuueckux aneMmeHToB .M. Menneneera
C COBPEMEHHOW TEOpHUEHl CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XMUMHUYECKHX 3JEMEHTOB U 00pa3yeMblX HMU
MPOCTBIX U CJIOKHBIX BEMIECTB MO TpynmnaM U mepuojiaM. 3HAYEHUE
MEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH

1.3

CrpoeHue BemecTBa. XUMHAYECKasi CBSI3b. BUIBI XUMUYECKOW CBSI3U
(KoBaJieHTHasi HETOJSIpHAST W TOJISIpHAsl, MOHHAs, METaJUIMYecKas).
Noubl: kaTHOHBI U aHUOHBL. MeXxaHu3Mbl 00pa30BaHUs KOBAJICHTHOM
XUMUYECKON  CBs3u  (OOMEHHBIH W JOHOPHO-AaKIENTOPHBIN).
BopoponHas cBs3b

1.4

BaneHTHOCTE. QHGKTpOOTpI/IHaTGJIBHOCTL. CreneHb OKHUCIICHUS

1.5

BGHIGCTBa MOJICKYJLIPHOIO H HCMOJICKYJIIPHOI'O CTPOCHHA. 3aKoH
ITOCTOAHCTBA COCTaBa BCIICCTBA. Tunsl KPpUCTATININYCCKHUX PCHICTOK.
3aBUCHUMOCTL CBOMCTBa BCIICCTB OT THIIA KpHCTaHJIH‘{eCKOP'I
PCUICTKH. IlonsitTue o AJUCIICPCHBIX CHCTCMaAX. HctunHbie u
KOJUIOUAHBIC PACTBOPHI. MaccoBas A0J1 BCIICCTBA B paCTBOPC

1.6

Knaccudukanusa Heopranmueckux coeauHeHuid. HomeHnkiatypa
HEOPIraHUYECKUX BEILECTB

1.7

Xumudeckass peakuus. Kiaccudukanus XUMHYECKUX pEaKIuil B
HEOPraHMYE€CKOW U OPraHUYECKOM XUMHH. 3aKOH COXPaHECHUSI MACChI
BEIIECTB, 3aKOH COXPAaHEHUS W TNPEBPALICHUA SHEPIrUM IMpH
XUMHUYECKUX PEaKIUAX

1.8

CKOpOCTh peakuu, ee 3aBUCUMOCTb OT Pa3JInYHbIX (DaKTOPOB

1.9

OOpatumble  peakiMu. XHUMHUYECKOoe paBHOBecwe. DakTophl,
BIIMSIIOIIME HA COCTOSIHUE XUMHMUYECKOrO paBHOBecus. lIpuuoun Jle
[TaTense

1.10

Onektponutuueckas — auccouuanus.  CunbHble U ciaOble
anekTponuThl. Cpena BOJHBIX PAacTBOPOB  BEIIECTB:  KHCIIAs,
HEWTpalibHasl, meaoyHas. Peakiium HoHHOTO 0OMeHa

1.11

OKHCIUTEILHO-BOCCTAHOBUTEIIHLHBIC pe€aKnuun

Heoprannueckas xumust

2.1

Hemerannel. Ilonoxenue HemerayuioB B Ilepuomnueckoit cucteme
xuMu4deckux saeMenToB .. MennaeneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB.  Du3MyecKWe  CBOWCTBA  HEMETAIOB.  AJUIOTponus
HEMETaJUIOB (Ha IPUMEpPE KUCIOPOJa, cephl, pocdopa u yrieposaa)




2.2

XVMMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEpHI,
azora, gocdopa, yrieposa U KpeMHHUS) U UX COCIUHEHHUH (OKCHIIOB,
KHUCIIOPOJACOJIEPKAIUX ~ KHUCIOT,  BOJAOPOJHBIX  COEIUHEHUM).
[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUN

2.3

Meramnbl.  [lonoxenne wmerammoB B Ilepuoanyeckor cucreme
xuMuueckux snemeHToB .M. MenneneeBa. OcoOOEHHOCTH CTPOEHUS
AJIEKTPOHHBIX 000JI0YeK aToMOB MeTaioB. OOmue Qu3ndecKue
cBoiicTBa MeTayyioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUU Psia
HaIIPSKEHUM METaJUIOB

2.4

XUMHUYECKHE CBONCTBA BAXHEUIIUX METAIOB (HATpUM, KaJIMi,
KalblUi, MarHui, aJlOMUHHUM, IIUHK, XPOM, JKENe30, MEIb) U HX
coenuneHnit. OOMe crnocoObl mojyuyeHus meTaioB. [IpumeHenue
METaJJIOB B OBITY U TEXHUKE

2.5

I'eneTnyeckas cBSI3b HCOPraHNMYCCKHNX BCHICCTB, INIPHUHAAICKAIINX K
Pa3JIN4YHbIM KiIaCCaM

XUMHUS U )KU3HD

3.1

Ponr xuMum B oOecrieueHUH BKOJIOFI/ILIGCKOfI, 3H€pI‘€TH‘IeCKOﬁ n
HHH.I@BOﬁ 6C3OHaCHOCTI/I, pasBUTHKU MCAWIIUHBI. [TonsiTue o Hay4YHBIX
METOAaxX IMO3HAaHHA BEIICCTB U XUMHUNYCCKHUX peaKHI/Iﬁ

3.2

[IpencraBiaenust 00 OOHMIMX HAYYHBIX HPUHLMIAX MPOMBIIIJIEHHOTO
NOJIYYCHMS] BAXKHEHIIMX BeElIEeCTB. YemoBEK B MHpE BELIECTB U
MaTepHaIOB: BaKHEHIINE CTPOUTENbHBIE MaTepHuasbl,
KOHCTPYKIIMOHHBbIE ~ MaTepHasibl, KpAacKd, CTEKJIO, KepaMuKa,
Marepuanbl JJIs 3JIEKTPOHHMKH, HAaHOMATEpHallbl, OpPraHUYEeCKUe H
MUHEpaIbHbIE YA00pEHUS

3.3

XuMHsT W 3J0pOBbE  YEJIOBEKA: MpaBWIa  HUCHOJIb30BAHUS
JIEKapCTBEHHBIX IpernapaToB, MpaBuiia 0€30MacHOT0 HCIOIb30BAHUS
MpernapaToB OLITOBOM XUMHUU B TOBCEIHEBHOM KU3HU

IIpoBepsiemblie Ha EI'D no xumuu TpedoBaHus

K pe3yJIbTATaM 0CBOEHHSI OCHOBHOM 00pa30BaTe/iIbHOM MPOrpaMMbl

cpeaHero oouero oo0pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHMS K MPEIMETHBIM pe3yJibTaTam
IIPOBEPSIEMOT | OCBOEHHUSI OCHOBHOM 00pa30oBaTeIbHOM MpOrpaMMbl CPEIHETO
0 TpeOOoBaHUs oO1ero o0pazoBaHus

1 Bnanenue cucteMor XMMAYECKUX 3HAHUM, KOTOPAsi BKIIFOYAET:




1.1

OCHOBOIIOJIAral0IIUE TOHATUS (XMMHUYECKHM SJIEMEHT, aToM,
M30TOIIbI, DJIEKTPOHHAsI 000JI04YKa aTOMa, S-, P-, d-3JIeKTPOHHBIC
opOuTany aTroMOB, OCHOBHOE M BO30YXKJIEHHOE COCTOSHUE
aToma, VIOH, MOJIEKYJIA, BaJICHTHOCTb,
ANEKTPOOTPULIATEBHOCTh, CTENEHb OKHUCJICHUS, XUMUYecKas
CBSI3b (O- W T-CBA3b  KpaTHBIC CBS3M), THOPUAM3ALNS ATOMHBIX
opOuTaneil, KpuctaJuiMuecKas pemerka, Mojib, MOJISIpHAasl Macca,
MOJISIDHBINT  00bEM, MOJISIpHAs KOHIEHTpAlUs, pPacTBOPHI
(MCTUHHBIEC, JOHUCHEPCHBIE CHUCTEMBI), KPUCTAJJIOTUIPATHI,
YIIAEPOJIHBIN  cKeneT, (YyHKIHOHANbHAs TpYyIIa, paauKal,
U30MEpBI, CTPYKTypHas ¢opmyrna, u3oMepusi (CTPYKTypHas,
reoMeTpuyeckas (IUC-, TPaHC-U30MEpPHs), TOMOJOTUYECKUN
psiZl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOI- U a30TCOJIepKalllue
COCIMHEHUsI, OMOJOTUYECKH aKTHUBHBIC BelIecTBa (yTIEBOIbI,
KUPBI, OCJIKH), MOHOMEp, IOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE  COCIMHEHUS, KPEKUHT, PUGOPMUHT,
THIIBI XUMUYICCKUAX peaKImii (OKUCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE, HK30- W SHJOTEPMUUYECKHUE, PEaKIUU
HOHHOTO OOMEHa, TOMO- W TeTepOTeHHBbIE, OOpaTUMbIC U
HEoOpaTUMBbIE), PAcCTBOP, AJICKTPOJMTHI, HEIICKTPOJUTHI,
ANEKTPOJUTUYECKAST JTUCCOLMALIMS, CTENEeHb JIUCCOLMAIINH,
OKUCJIUTENb,  BOCCTAHOBHUTENb,  JJIEKTPOJIHU3,  CKOPOCTh
XUMHUYECKOMN peakIni, XMMUYECKOe PABHOBECHUE)

1.2

TEOPHUH W  3aKOHBl  (TEOpUS  XMMHUYECKOIO  CTPOEHUS
OpraHnyeckux  BemecrB  A.M. byrnepoBa,  Teopus
ANEKTPONMTUYECKONM auccouuannu, [lepuoanueckuii 3aKkoH
J1.1. MeHpeneena, 3aKOH COXpaHEHHUS MAaccChbl),
3aKOHOMEPHOCTH, CUMBOJINYECKUI A3BIK XUMUMH,
MHUPOBO33PEHUYECKUE 3HAHMs, JIEKAIIUE B OCHOBE IOHUMAaHUS
IPUYMHHOCTH W CHUCTEMHOCTHM  XMMMYECKHUX  SIBJICHMH,
COBPEMEHHBIC IIPEACTABICHUS O CTPOCHUU BEIECTBA Ha
ATOMHOM, MOJIEKYJISIPHOM U HaZMOJIEKYJISIPHOM YPOBHSX

1.3

MpEACTaBJICHUA (0 MEXaHHU3Max XUMHUYCCKHUX peaKuHﬁ,
TCPMOINHAMHUUYCCKUX W KHHCTHYCCKHX 3dKOHOMCPHOCTAX HX
IMPOTCKaHuA, (0) XUMHWYCCKOM  PAaBHOBCCHH, AUCIICPCHBIX
CHUCTCMAX

1.4

(haKTOJIOTMYECKHE CBEJICHUSI O CBOMCTBAX, COCTaBe, MOJTYUYECHUH
1 0€30MMaCHOM MCIOJIb30BAHUM BKHEUIIIMX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON JESITEIILHOCTH
YyelloBeKa

1.5

oOlue Hay4yHble MPUHILMIBI XMMHUYECKOTO MPOU3BOJCTBA (Ha




pUMepe MPOU3BOJCTBA CEPHON KUCIIOTHI, aMMHaKa, METaHOJIa,
nepepaboTKu HePTH)

CdopMUpOBaHHOCTH YMEHUM BBISBIIATD:

2.1

XapaKTEepHbIE NMPU3HAKKM W B3aUMOCBSI3b MU3YUYEHHBIX IOHATHM,
IIPUMEHATh  COOTBETCTBYIOIME TNOHATUA IIPU  ONKCAHUM
CTPOEHMS U CBOWCTB HEOPTaHWUYECKNUX U OPTaHUYECKUX BEILECTB
Y X IPEBpaLICHUN

2.2

B3aUMOCBSI3b ~ XUMHYECKMX 3HAHWUM C  TOHATHUSAMH U
MPEICTaBICHUSIMH IPYTUX MPEAMETOB ISl 60Jee 0CO3HAHHOTO
MMOHUMAHUS U OOBSICHEHUS CYIIHOCTA MAaTepUaILHOTO €AMHCTBA
MHpa

CdhopMUpOBaHHOCTH YMEHUS UCII0JIb30BATh:

3.1

HaAauUMCHOBAHHNI XHMHWYCCKHUX COCIII/IHGHI/Iﬁ MCKAYHApPOAHOI'O
COI03a TGOPGTI/I“IGCKOI\/'I u HpHKHaIIHOﬁ XUMHHU WU TPHUBHAJIBHBIC
Ha3BaHHA BCIICCTB, OTHOCAINMUXCA K HM3YYCHHBIM KJIaCcCaM
OPraHUYCCKUX U HCOPTraHUYICCKHUX COGI[I/IHGHI/Iﬁ

3.2

XUMUYECKYI0  CHMBOJHUKY Ui cOCTaBlieHus  (opmyn
HEOPTaHUYECKUX BEIIECTB, MOJEKYJISAPHBIX U CTPYKTYPHBIX
(pa3BepHYTBHIX, COKpAIIEHHBIX U  CKEJETHBIX)  (OpMys
OpraHUYECKUX BEILIECTB

CdopMupoBaHHOCTH YMEHUS KIaCCU(DUITUPOBATS:

4.1

HEOpPraHWUYECKHE  BEIIECTBA, CAMOCTOSITEIBHO  BBIOMpPATh
OCHOBaHUSI M KPUTEPUU ISl KJIACCU(PUKAIMK H3ydaeMbIX
XUMHUYECKUX 00BEKTOB

4.2

OpTraHUYeCcKue BEIIICCTBA, CaMOCTOSITEIBHO BBEIOMPATh
OCHOBaHUSI M KPUTEPUU ISl KJIACCU(PUKAIMKU H3YydaeMbIX
XUMHUYECKUX 00BEKTOB

4.3

10 Pa3JUYHBIM IIPU3HAKaM (YHUCIy M COCTaBY pearupyroIux
BCILIECTB, TEIUIOBOMY A(PheKTy peakiuu, N3MEHCHHIO CTEIICHEH
OKHCIICHHSI DJIEMCHTOB, OOpaTMMOCTH pPEaKIuu, YYaCTHIO
KaTaJIn3aTopa)

CdopMUpPOBaHHOCTh YMEHHS XapaKTEPU30BaTh JJICKTPOHHOE
CTpPOEHHE aTOMOB (B OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUH) U
HOHOB  XMMHMYECKMX 2JJeMeHToB | — 4 mepuoaoB
Ilepnoanueckon cucremnl .M. MenneneeBa U ux BaJCHTHBIE
BO3MOKHOCTH, HCIONB3Yysl MOHSATHS S-, P-, 0-37IeKTpOHHBIC
opOuTaNIH, SHEPTETUYECKHE YPOBHU




CopMUpOBaHHOCTH yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTHU
U3MEHEHHSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB M 00pa3yeMbIX
UMU COCTMHEHHH 110 IEPHOJaM U Tpymam

CdopMupoBaHHOCTH yMEHUs COCTaBJIATh ypaBHEHUS
XUMHUYECKUX PEaKIUil U paCKpbIBATh UX CYUIHOCTh:

7.1

OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ ocpcacTBoOM
COCTAaBJICHUA 3JICKTPOHHOI'O Oajranca 3Tux peaKHI/Iﬁ

7.2

YPaBHEHHSI  PEaKUWil  pa3jIMYHbIX THUIOB, TOJHBIE U
COKpAIIICHHBIC YPaBHEHUS PEAKIIMi HOHHOTO OOMEHa, YIUThIBAs
YCJIOBHS, TPX KOTOPBIX 3TU PEAKIIUH UAYT A0 KOHIA

7.3

peakiuii TUIPOTU3a, pEeaKlUil KOMIUIEKCooOpa3oBaHus (Ha
MpUMepe TUAPOKCOKOMILIEKCOB IIMHKA U aTFOMUHUS)

CdopMupoBaHHOCTH YMEHUS MOATBEPKIATH:

8.1

Ha  KOHKPETHBIX  IpUMEpax  XapakTep  3aBHUCHMOCTHU
PEaKIIMOHHOM CHOCOOHOCTH OPraHUYECKHX COEAMHEHUH OT
KPaTHOCTH W THUIA KOBAJICHTHOM CBsI3M (O- m T-CBA3M),
B3aMMHOI'0 BJIMSIHMSL aTOMOB M TPYIIII aTOMOB B MOJIEKYJaX, a
TaKXXe€ OT O0COOEHHOCTEW peajn3aluy pa3INuHbIX MEXaHHU3MOB
IPOTEKAHUS pEeaKUil

8.2

XapaKTepHbIE XUMHYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU U 3aMKUCSIMHU YpPaBHEHUM
XAMUYECKUX PEAKIIUIN

ChopMUpPOBaHHOCT, YMEHHSI XapaKTEpPU30BaTh COCTAB M
BOXHEUINIME  CBOWCTBA  BEUIECTB, MNPUHAICKANMNX K
OTPENICJICHHBIM KJIacCaM M TPYIINaM COEIUHEHUH (MPOCThIC
BEIIECTBA, OKCHJbI, THUIPOKCUIbI, COJIH; YTIECBOJOPO/IHI,
npocThie A(PUpPBL, COUPTHI, (EHOIbI, albJICTHUIbI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIIOXKHBIE 3(PHUPBI, KUPBI, YTICBOIBI,
aMUHBI, AMUHOKHUCJIOTBI, OCIIKH)

10

CpopMUpOBaHHOCTH ~ yMEHUS  HPOBOJUTH  pPACUEThl IO
XUMUYECKUM (POpMYJiaM U YPABHEHHSIM XUMUYECKUX PEaKlui ¢
UCIOJIb30BaHUEM (DU3UYECKUX BEJIMYMH:

10.1

Macchl (00beMa, KOJIMYEeCTBa BEIIECTBA) MPOAYKTa PEaKklUH,
€CJIM OJHO M3 MCXOJHBIX BEILECTB JAHO B BHUJE pacTBopa C
OITPEJICJIEHHON MAaCCOBOM JOJIEW pACTBOPEHHOIO BEILIECTBA WIIA
JTaHO B M30BITKE (MMEET MIPUMECH )

10.2

MacCOBOM WM 00bEMHOM J0JHU, BBIXO/A MPOAYKTA PEAKIIUU




10.3

Ter10Boro 3 dexra peakiuii

10.4

00BEMHBIX OTHOIIICHUH T'a30B

10.5

110 HAXOXKJICHUIO0 XUMUYECKOU (hOpMyJIbI BEllleCTBa

11

Brnanenne cucrteMoll 3HaHUM O METOJAX HAYYHOTO MO3HAHUS
SABJICHUN MPUPOIBI, UCIOIb3YEMBIX B €CTECTBCHHBIX HAyKaX WU
YMEHHUE MNPUMEHATh O3TH 3HAHUS NPHU SKCIEPUMEHTATBHOM
WCCICIOBAHUM BEIMICCTB W JUIsI OOBSCHEHUS XWMHUYECKHX
SBJICHUM, MMEIOIIMUX MECTO B TMPHUPOJIC, MPAKTUYECCKON
JNEATEIbHOCTH YEJIOBEKA U B MIOBCETHEBHOW KU3HU

12

ChopMHpOBaHHOCTE  YMEHHUS IHPUMEHSATH  (MCIOJIb30BaTh)
3HaHUA O  COCTaB€ M CBOMCTBaX  BEIIECTB  JUId
DKCIEPUMEHTAIBHOW  TNPOBEPKHM  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEpPHOCTEH TMPOTEKAHUS XUMHYECKHUX pPEaKkIul U
IIPOTHO3UPOBAHUSA  BO3MOKHOCTEM  HMX  OCYILIECTBJIECHUS,
CUCTEMHBbIE XUMHUYECKHME 3HaHUA i1  OOBSACHEHHUA U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIMNX €CTECTBEHHOHAYYHYIO
NPUPOAY; JUIsl TPUHATHS TPAMOTHBIX pEIIEHWH MnpobdieM B
CUTyalUsX, CBI3aHHBIX C XUMUEH

13

CdopMUpOBaHHOCTH YMEHHS IUJIAHUPOBATH W  IPOBOJUTH
XUMUYECKUN 3KCIEPUMEHT (MOJYyYE€HHE M HM3YYEHHE CBOICTB
HEOPTaHUYECKUX W OPTraHUYECKHX BEIIECTB, KA4YE€CTBEHHBIE

pe€aKnuun YTJIEBOAOPOI0B Ppa3INYHBIX KJIaCCOB n
KHUCIIOPOACOACPIKAIIUX  OPraHUYCCKHMX  BCHICCTB, PCHICHHC
OKCIICPUMCHTAJIbHBIX 3aga4 I10 paCIIO3HaBaHUIO

HEOPTaHUYECKUX M OPraHMYECKUX BEIIECTB) C COONIOJCHUEM
npaBuJl  Oe3omacHoro  oOpamieHuss ¢ BEIIeCTBaMU |
nabopaTopHbIM  oOopyaoBaHueM;  (HopMyIupoBaTh  IENIU
UCCJICIOBAHUS; TIPEJICTABIISATh B PA3IMYHON (PopMe pe3ysbTaThbl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATH X JOCTOBEPHOCTh

14

CdopMupoBaHHOCTH YMEHUS OCYILIECTBIISITh
I[eJICHANPABICHHBIA TMOUCK XUMHYECKOW HHPOpMAIMK B
pa3NUYHBIX ~ MCTOYHMKAX (HayyHas W  y4eOHO-Hay4dHas
JTUTEpaTypa, CPeACTBa MaccoBO mH(popManuu, cetb MHTepHET
U JApyrue), KpPUTHYECKH aHAIU3UPOBATh  XUMHUYECKYIO
uHpopmaruto, TmiepepabaThiBaTh €€ W HUCIOJIb30BaTh B
COOTBETCTBHHM C IMOCTaBJIECHHOMN yUeOHOM 3a1aueit

15

CdopMUpOBaHHOCTh YMEHHUS MPOTHO3UPOBATH, aHATU3UPOBATH
M OLIEHUBaTh HWH(POpPMAIMIO C TO3UIMH SKOJOTUYECKOMN
0€30MacHOCTH TOCJCACTBUI OBITOBOM M MPOW3BOJCTBEHHOMN




JESTEILHOCTH YEJIOBEKA, CBSI3aHHOM C MepepadOTKOM BEIECTB;
c(hOpMHPOBAHHOCTh YMEHHUM OCO3HaBaTh ONaCHOCTh
BO3JICMICTBUS HA >KUBBIC OpPraHU3MBbl ONPEACICHHBIX BEILIECTB,
MOHMMAas CMBICT  TIOKa3aTeis MPEAeIbHOM  JOMYyCTUMOU
KOHIIGHTpallui, W TMOSACHATh HAa MOpUMEpax  CHOCOObI
YMEHBIICHUSI U NPEAOTBPALICHUS UX BPEIHOIO BO3JICUCTBHS HA
OpraHM3M YEI0BEKA

IlepedeHb 3J1eMEHTOB coiep;KaHus, NpoBepseMbix HA EI'D mo xumun

Kox

[IpoBepsieMblil 2JIIEMEHT COIEPKAHUS

1

TCOPCTI/IIIGCKI/IG OCHOBBI XUMHUH

1.1

Crpoenue BemectBa. CoOBpeMEHHass MOJEIb CTPOEHUSA aToMa.
Pacnipenenennie  3JEKTPOHOB 1O  DHEPreTUYECKUM  YPOBHSM.
Knaccudukanus xumuueckux 371eMeHTOB. OCOOEHHOCTH CTpPOCHUS
SHEPreTUYECKUX YPOBHEH aToMoB (s-, pP-, d-ameMenToB). OCHOBHOE H
BO30Y)KJICHHOE COCTOSIHUSI aTOMOB. OJEKTpOHHAasi KOHQUTypaIus
aToMma. BaJleHTHBIE 37IEKTPOHBI

1.2

[lepnoanueckasa cucrema xumMudeckux syemeHToB .M. Menaeneena.
Ousnuecknii cMmbica [lepuommueckoro 3axona .M. Menzaeneesa.
[IpyynHBl U 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB 3JIEMEHTOB M HX
COCIMHEHUM 10 TMepuojaM U TrpynnaMm. 3aKOHOMEPHOCTH B
W3MEHECHUN CBOMCTB MPOCTBHIX BEIIECTB, BOAOPOJHBIX COCIUHCHUU,
BBICIIIMX OKCHJIOB Y TUAPOKCHUJIOB

1.3

BaneHTHOCTB. DJIEKTPOOTPUIIATENBHOCTh. CTETIEHb OKUCICHUS

1.4

Buabl xuMmudeckoi cBs3u (KOBaJieHTHas, MOHHAs, MeETaJIMYecKas,
BOJIOPOJIHAsI) W MEXaHU3MbI €€ 00pa3zoBaHus. MeXMOJNCKYISIPHBIC
B3aUMOJICUCTBUs. BelecTBa MOJIEKYJISIPHOTO W HEMOJICKYJISPHOTO
cTpoeHus. TUIbI KPUCTATUIMYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA
BEIIECTB OT TUIIA KPUCTATUINYECKON PEIICTKH

1.5

Xumuyeckass peakuus. Kiaccudukanus XUMHYECKUX peEakiuil B
HEOPraHMYE€CKOW U OPraHUYECKOM XUMHH. 3aKOH COXPaHECHUSI MACCHI
BEIIECTB

1.6

CKOpOCTh peakiuu, ee 3aBUCUMOCTb OT Pa3JInYHbIX (DaKTOPOB

1.7

TeroBble 3hdexTs XuMHUeCKHX peakmuil. TepMoXxuMUYecKue
ypaBHEHUS

1.8

OOpatumple  peakiMu. XHUMHUYECKoe paBHOBecwe. DakTopsl,




BIIUSIIOIIME HA COCTOSIHUE XMMHMUYECKOro paBHOBecus. Ilpuuiun Jle
[larenne

1.9

DNEeKTPOJIUTHYECKass  JIUCCOILMAITHSI. CumpHple U ciaOble
anekTponuThl. Cpelna BOJIHBIX PAacTBOPOB  BEIIECTB:  KHCIIas,
HeHTpasibHas, meiaouHas. CTeneHb AUCCONUanun. Peakimu HOHHOTO
oOMeHa

1.10

I'mppomus coneri. HMonHOe mnpowusBeAeHWEe BOJBL. BoaopoaHblii
nokasarens (pH) pactBopa

1.11

CnocoObl BbIpaXEHHsSI KOHLEHTpAalMd PAacTBOPOB: MAaccoBasl JOJS
PacTBOPEHHOIO BEIIECTBA, MOJISIpHAs KOHUEHTpalus. HachleHHblie u
HEHACBIIICHHBIE PACTBOPBI, paCTBOPUMOCTh. Kpuctamioruaparel

1.12

OKUCIUTETLHO-BOCCTAHOBUTENIbHBIC peakiinu. [loBeieHEe BEIIeCTB B
cpenax c pa3HbiM 3HaueHrueM pH. MeToabl 31eKTpOHHOTO Oatanca

1.13

DIIEKTPOJIN3 pACTBOPOB M PACILIABOB COJIEH

OCHOBBI HEOPTraHUYECKOW XUMUU

2.1

Knaccudukanusa Heopranmueckux coeauHeHuid. HomeHnkiatypa
HEOPTaHUYECKHUX BEIIECTB

2.2

XHUMUYECKHE CBOMCTBA BAXHEWIIUX METAIUIOB (HATpUM, KaJHii,
KalblUi, MAarHui, aJlOMUHHUM, ITUHK, XPOM, >KENe30, MeIb) U HX
coenuHeHnit. O0IIME CIOCOOBI TTOIYYSHHUST METAILIOB

2.3

XHUMUYECKHE CBOMCTBA Ba)KHEWIIMX HEMETAIIOB (TaJIOTE€HOB, CEPHI,
azota, ¢ocdopa, yraepoja u KpeMHHUS) U UX COCIUHEHUN (OKCHIOB,
KHCJIOPOJICOJIEPAKAIIUX KUCIOT, BOAOPOAHBIX COSIUHEHHUI)

2.4

I'eneTnueckas CBSI3b HCOPraHN4YCCKUX BCIICCTB, IPUHAICKAIINX K
Pa3JIN4YHbIM KiIaCCaM

2.5

Nnentudukanuss HeopraHmyeckux coenuHeHuil. KauecTBeHHbIE
pEaKIMy Ha HEOPTaHUYECKHUE BEIECTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OcCHOBHBIE ~ TIOJIOKEHHSI ~ TEOPUUM  XHMHUYECKOTO  CTPOCHUS
oprannueckux coenuneHuii A.M. BytiepoBa. YriepoJHblii ckener
OPraHUYECKOM MOJIEKYyJbl. KpaTHOCTh XMMHYECKOW CBS3M, O- W
m-CBSI3M . Sp°-, Sp°-, SP-THOPHAM3ALNN OpOUTANICH aTOMOB yriiepoja.
3aBUCUMOCTh CBOWCTB BEILECTB OT XUMHUYECKOTO CTPOECHUS MOJIEKYJI.
I'omonoru. 'omonoruueckuu psaa. 3omepus u nsomepsl

3.2

[Tonsitue o ¢yHkmoHanbHOU Tpynmne. OpueHTarmoHHbIe dPHEKTHI




3aMECTUTEJIEN

3.3

[IpencraBnenne o  KiIacCU(PUKALUUKU  OPraHMYECKUX  BELIECTB.
Homenkinatypa opraHuyeckux COEIMHEHHMH (cucTeMaTthyeckas) u
TPUBUAJIbHBIC HA3BaHUA BAXKHEUIIUX TMPEACTaBUTENICH KIIACCOB
OpraHUYeCKUX BEIIECTB

3.4

CB0OOOHOpAAMKAIBHBIN U HOHHBIA MeXaHU3MbI peakiuu. [lonsTue o
Hykiaeodpune u anekrpodune. [IpaBmio MapkoBHukoBa. [IpaBuio
3aiiueBa

3.5

AsnkaHbl. XHMUYECKHME CBOMCTBAa QJIKAaHOB: TaJOT€HUPOBAHMUE,
JNETuApUPOBAHUE, TEPMUUYECKOE pasyioxKeHue, KPEKUHT,
n3omepusanus, ropenue. Ilomydyenune ankaHoB. LlukitoankaHsl.
Cnemnudurika CBONUCTB IHUKJIOAIKAHOB C MaJIbIM pa3MepoM IMKJIA.
Peakunu nprcoeIMHEHUS U PAIUKAIBHOTO 3aMEIICHUS

3.6

Ankenpl. XUMHYECKHME CBOWCTBA: PEAKIUU  IPUCOECAUHEHUS
(ramoreHupoBaHue, TUIPUPOBAHHUE, TUAPOTAJIOT€HUPOBAHUE,
rujapartanus), ropeHus, OKHUCJIEHUS U NOJINMEPHU3ALIHH.
[IpombllieHHBIE U TA00PATOPHBIE CIIOCOOBI NOJYYEHHS AIKEHOB

3.7

Ankanuensl. XUMHAYECKHE  CBOMCTBA  QJKAJWEHOB:  PEAKIHNHU
npucoeuHeHusl (TUAPUPOBAHUE, TAJIOTCHUPOBAHUE), TOPEHUS U
nonuMepusanuu. [lomyyenne ankaaneHoB

3.8

AnkuHbl. XHMMHMYECKHME CBOWCTBA: PEAKUMM  IPUCOCIUHEHUS
(ramoreHnpoBaHue, TUAPUPOBAHUE, ruapaTanus,
TUAPOTATIOTEHUPOBAHUE) KaK CIOCcO0 TOJyYEeHHs] TOJMMEpPOB U
OPYTUMX TIOJE3HBIX NPOAYKTOB. Peaknum 3amemenus. ['openune
allETUJICHA KaK MCTOYHHUK BBICOKOTEMIIEPATYPHOTO IIAMEHM IS
CBApPKH U pe3KU MeTauioB. [[pumeHnenne anetunena

3.9

Apenbl. XuMUYeCcKHe CBOMCTBa OEH30J1a: PeaKuu AMEKTPOPUIBHOTO
3aMEIIEeHUs], TMPUCOEANHEHUS (TUIPUPOBAHMUE, TaJIOr€HUPOBAHUE).
Peaknusi ropenusi. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB TOJIYOJIA.
ITosryuenne 6enszona. OCOOEHHOCTH XMMUYECKUX CBOMCTB CTHPOJIA.
[Tonumepuzanust crtupona. CrnocoObl MOMy4YEeHUS M TMPUMEHEHHUE
apoOMaTHYECKHX YIJIEBOJOPOIOB

3.10

Crouptel. IlpenensHble  OAHOATOMHBIE  CIHUPTHIL.  XHUMHYECKUE
CBOMCTBA: B3aMMOJCICTBUE C HATPUEM KaK CIOCO0 YCTaHOBJICHUS
HaJIU4YUs. THUIPOKCOTPYMIbI, C TrajJOr€éHOBOAOPOJIaMU KakK CIoco0
NOJIYYEHUsSI  PACTBOPUTENIEH, BHYTPHU- M MEKMOJEKYISpHas
neruaparanusa. Peakuus ropenus. IlonmydeHue sTaHONa: peaxuus
OpOXXEeHHUSl TJIOKO3bl, TUApPATALUS ATWICHA. OTWICHTIUKOIb U
[JIMIEPUH KAK MPEACTABUTEIN MPEAEIBbHBIX MHOTOATOMHBIX CITIUPTOB




3.11

®deHon. XuUMHYECKHE CBOWCTBAa (eHoma (peakiuu ¢ HaTpueM,
THAPOKCUIOM HaTpusi, OpoMoM). [Tonyuenne denomna

3.12

Anpaerunpl. XUMHUYECKHE CBOWCTBA MPENEIbHBIX aJbICTUJIOB:
TUAPUPOBAHUE; KAYECTBEHHBIC PEAKIMU HAa KapOOHUIIBHYIO TPYIIITY
(peakuus "cepeOpsHOrO 3epkaina’, B3aUMOJICUCTBUE C TUIPOKCHIOM
meau  (II). TlomydyeHue mpenenbHBIX —AalbJETHAOB: OKHUCICHHUE
CHUPTOB, THApaTalus aneTuieHa. AIIETOH KakK IpelICTaBUTEINb
KeTOHOB. OCOOEHHOCTH PEaKIUU OKUCIICHHS alleTOHa

3.13

KapGoHoBble  KHCIOTBI. XHMHYECKHE CBOMCTBA  MpelEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT. (OCOOEHHOCTH XWMHUYECKHUX
CBOWMCTB  MYpaBbMHOM  KUCHOTBL.  lloiyyeHue  mpenenbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKUCJICHHE AJIKaHOB, aJIKEHOB,
NEPBUYHBIX CIOUPTOB, AQJIbJECTUNIOB. BriclMe mnpenenbHbIE U
HeTpeeabHbIe KapOOHOBBIE KUCIIOTHI

3.14

Cnoxxnble 3pupbl u xupbl. CIOCOOBI MOMYUYEHHUS CIOKHBIX d(HUPOB.
O6parumocts peakuuu dtepudukanuu. IIpuMeHeHHEe CIIOXKHBIX
7(UpOB B MUIIEBON U MapGroMEpHON MPOMBIIIIEHHOCTH. JKUPBI Kak
CIIOXHBIE 3(GUPHl TIUIEPUHA W BBICHIMX KapOOHOBBIX KHUCIOT.
XUMUYECKHE CBOMCTBA JKUPOB: THAPUPOBAHUE, OKHUCIICHHUE.
['upponus, WM OMBUIEHHE, >KMPOB KAaK CHOCOO MPOMBIIUIEHHOTO
MOJIYYCHHUST COJICH BBICITUX KapOOHOBBIX KHCIOT. MbInd Kak COJH
BBICIIIUX KApOOHOBBIX KUCIIOT

3.15

XUMHUYECKHUE CBOMCTBA TJIFOKO3BI: PEAKIIMM C Y4aCTUEM CHUPTOBBIX U
NBJCTUHON TPYII M MOJOYHOKHCIOe Opokenue. [lpumenenue
[JIFOKO3bI, €€ 3HAaYeHHWE B IKU3HEACATENbHOCTU OpraHu3Ma.
Jucaxapuapl: caxaposa, Malbro3a. BoccraHaBimMBamomme Hu
HEBOCCTaHABJIMBAIOIIME aucaxapuabl. [wAponu3  aucaxapuios.
[Tonucaxapuapl: Kpaxmajn, TJIHMKoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmaja, TJUKOTeHa U Heutojo3bl. Dusndeckue CBOMCTBA
Kpaxmaja ¢ [eJUII0J03bl. XUMHYECKHME CBOMCTBA Kpaxmaia:
TUAPOJIN3, KAYECTBEHHAs! Peakius C MOJOM. XUMHUYECKUE CBOMCTBA
IIEJUTFOJI03bI: THAPOJIN3, TIOJIydeHrEe 3(UPOB 11eLT0103b1. [loHaTHE 00
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIIK)

3.16

AMUHBI. AMUHBI KaK OPraHUYECKHE OCHOBAHHUS: PEAKLMHU C BOIOM,
KUCJIOTaMH, PEAKIUs TOpeHUd. AHWIMH KaK HPEACTaBUTEIb
apOMaTUYECKUX  aMUHOB. XMMHUYECKME CBOWCTBA  AHWJIMHA!
B3aMMOJICHCTBHE C KHCIOTaMH, OpPOMHOM BOJOHW, OKHCIICHHE.
[TomyyeHne aMHMHOB AJIKUJIMPOBAHMEM aMMHMAaKa U BOCCTAHOBJIIEHUEM
HUTPOIIPOU3BOIHBIX YTIIEBOAOPOJIOB

3.17

AMHWHOKUCIIOTBI W O€NKH. AMMHOKHUCIOTHI Kak am¢OTepHBIC




OpraHu4ecKue COEJIMHEHHUS. OcHOBHBIE AMUHOKHUCIIOTHI,
oOpasyromue Oenku. XUMHUYECKHME CBOWCTBA OCJIKOB: THUAPOIH3,
JieHaTypallys, KaueCTBeHHbIE (I[BETHbIE) pEaKIMK Ha OeIKU

3.18

CtpoeHne © CTPyKTypa TMOJMMEpPOB. 3aBUCUMOCTh CBOMCTB
MOJIMMEPOB OT CTpOEHUsE MoJieKyJ. OCHOBHbIE CIIOCOOBI MOJIYYEHUS
BBICOKOMOJICKYJISIPHBIX COCJMHEHUI: peakluuyd TMOJIUMEPU3ALUN U
noJinkoHieHcanuu. Knaccudukaius BoJOKOH

3.19

Nnentudukarus OpraHUYECKUX COEIMHEHUM. Pemenne
OKCIIEPUMEHTAJIbHBIX 3a/Jlad Ha paclo3HaBaHUE OPraHUYECKHUX
BEIIIECTB

3.20

I'eneTnyeckas CBSI3b MCKAY KiIaCCaMU OPraHU4YCCKUX COCI[I/IHCHI/Iﬁ

XUMHUS U )KU3HD

4.1

Xumusi B moBcenHeBHOM >ku3HU. [IpaBuna Oe3omacHoi paboOTHI ¢
€IKUMH, TOPIOYMMHU M TOKCUYHBIMU BELIECTBAMH, CPEIACTBAMU
OBITOBOM XUMUU

4.2

XuMusi U 300pOBbE. XHUMHUS B MEIHUIMHE. XHUMHUS U CEJIbCKOE
X034MCTBO. XUMHA B NPOMBIIIJIEHHOCTA. XHUMHS M DHEPreTHKA:
OPUPOAHBIA W  TOMYTHBIM HEPTAHOM Ta3pl, UX COCTaB U
ucnoynibzoBanue. CoctaB HedTH u ee mnepepaboTka (MPUPOIHBIE
UCTOYHUKH YTJIEBOAOPOIOB)

4.3

XHAMUS U IKOJIOTHS. XHUMHUYECKOE 3arpA3HEHHUE OKPYKAIOUIEN Cpelbl
u ero mociuenctBus. OxpaHa TUIPOCPEpbl, TMOUYBHI, aTMOCHEPHI,
dopel 1 payHbl OT XUMHYECKOTO 3arpsizHeHud. [Ipobiema oTX010B
¥ TOOOYHBIX MPOAYKTOB. AJTTEPHATUBHBIE HCTOYHUKH SHEPTHH

4.4

OO0uue mnpencTaBieHUss O MNPOMBIIIIEHHBIX CHOCO0AaX MOJy4YeHUS
XMMHUYECKUX BEUIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOU
KucaoTel). YepHast u uBerHas Metamnyprus. CTEKIO UM CUIMKaTHas
OPOMBIIUIEHHOCTh. [IpomblieHHass opranudeckas Xumus. CeIpbe
JUISI OPTaHMYECKOW MMPOMBIILIIIEHHOCTH

Tumnbl pacdyeTHbIX 3a/1a4

5.1

Pacuetnr Mmaccel BeIOIcCTBa MHJIN o0beMa Tra3oB IO HN3BCCTHOMY
KOJMYECTBY BCIICCTBA, MAaCCC WU O6L€My OJHOI'0 M3 YyYaCTBYIOIIUX
B p€aKlun BCIICCTB

5.2

Pacuets! TemmoBoro 3¢ dexra peakimm

5.3

PacueTsl 00bEMHBIX OTHOIIIEHHI ra30B P XUMHUYCCKHX PCAKIUAX




5.4

Pacuetsi Mmacchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB
pEeaKIMK, €CIIM OJTHO U3 BEUIECTB JaHO B U30BITKE (MMEET MPUMECH )

5.5 |Pacuersl MaccoBoii WM OOBEMHOM JIOJIM BBIXOJIa MPOJIYKTA PeaKluu
OT TEOPETHUYECKH BO3MOYKHOIO

5.6 |Pacuers macchl (0O0BbeMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEaKIIUH,
€CIM OJHO M3 BEIIECTB JAaHO B BHJIE pacTBOpa C OIPEIAECICHHOU
MAacCOBOM JI0JI€M PACTBOPEHHOTO BEIIECTBA

5.7 |Pacuersl ¢ ucnonap30BaHMEM MOHATHM '"MaccoBas nons", "MoysipHas
KOHLIeHTpauus", "pacTBOpUMOCTh"

5.8 |Haxoxxnenue MosiekyJsipHOM (pOpMyJibl OPraHUYeCKOro BElIecTBa 1o

Cro IJIOTHOCTH WM MACCOBBIM O0OJEIM J3JICMCHTOB, BXOIAININX B €TI0
COCTaB, WJIM I10 IIPOAYKTaM CropaHus
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