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Pabouas mporpamma o yue6HOMY mpeamery «Xumus» (6a30BbIid ypoBeHb) (MIpeIMeTHast 001acTh
«EcTecTBeHHO-Hay4HBIE MTPEIMETHI») (Jajiee COOTBETCTBEHHO — MPOTrpaMMa 10 XUMUH, XUMHSI) BKIIFOYAET
MOSICHUTEINIFHYIO 3aIUCKY, COJepKaHue 00y4YeHHUs, TNIAHUPYEMbI€ PE3yIbTaThl OCBOCHHS MPOrPaMMBI 110
XHMUHU.

[TosicHuTenpHas 3amucka OTpa)kaeT OoOLIMe LEeNM M 3aJaud U3Y4EHUS XMMUH, XapaKTePUCTUKY
IICUXOJIOTUYECKUX MPEANOCHUIOK K €€ U3YYEeHUI0 00yUarolUMUCs, MECTO B CTPYKTYpe y4eOHOro IulaHa, a
TaKXe IOJXOJbl K OTOOpY COJAEpKaHMs, K ONPENEeNECHUIO IIAHUPYEMBIX PE3yJIbTaTOB U K CTPYKTYpe
TEMaTUYECKOI0 TNIAHUPOBAHMUS.

Copnepxanne OOy4YeHMs PaCKpbIBA€T COAEp)KATENIbHbIE JIMHUM, KOTOpBIE IpeJyulararoTcs s
00s13aTeTLHOTO U3YUYSHHS B KQXKJIOM KJIacce Ha YPOBHE CpPeIHEro o0miero o0pa3oBaHus.

[Inanupyemble pe3yibTaThl OCBOCHHUS MPOTPaMMbl 10 XHUMHHM BKJIIOYAIOT JIMYHOCTHBIE,
METaIpeIMETHbIE Pe3yJIbTaThl 32 BECh MEpruoa 0OydeHHUs Ha YPOBHE CPEAHEro odmiero oOpazoBaHMs, a
TaKXe MMPEeIMETHbIC JOCTIXKEHUS 00YUarOIEerocs 3a KaXablil roJ] 00y4eHusl.

Tloscnumenvhas 3anucka.

[IporpamMa 1mo XMMHH Ha YpOBHE cpegHero oOiiero obpa3oBaHus pa3paboTaHa Ha OCHOBE
OenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoii denepanuny,
TpeGoBanuii kK pe3yiabTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeibHOM NporpaMmbl CpPeAHEro OOIIero
o0pa3oBaHMs, TpEACTaBICHHBIX B DenepaabHOM TOCYIapCTBEHHOM OO0pa3oBaTEIbHOM CTaHIApTE
cpeanero obmiero obpasoBanus, ¢ yuérom «KoHIenumu npemnogaBanusi yaeOHOTO npenMera « XuMus» B
00pa3oBaTENbHBIX OpraHu3anuax Pocculickoit denepanny, peanusyromux OCHOBHBIE
001eo0pa3oBaTesbHBIC IPOTPAMMBD» ¥ OCHOBHBIX IOJIOKEHUH (hesiepabHOM MporpaMMbl BOCITUTAHUSI.

OcHOBY MOJAXOJ0B K pa3paboTKe MPOrpaMMbl MO XMMHH, K ONpEIENCHHIO OOLIei cTpaTeruu
oOy4eHus, BOCIIUTAHUS U Pa3BUTHUSL 00YYAIOIINXCS CpeACTBAaMH y4eOHOTro npeamera « Xumus» s 10-11
KJJaccOB Ha 0a30BOM ypOBHE COCTaBWJIM KOHLENTyanbHble mnojoxenus PIrOC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeNiel, CojAep)KaHus, pe3yabTaToB oOyueHHs M TpeOOBaHMH K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

B cooTBeTcTBHM C TaHHBIMH TIOJIOKESHUSIMHU MTPOTpaMMa 1Mo XuMuH (0a30BBIi ypOBEHb) HA YPOBHE
cpenHero o0miero oopa3oBaHus:

yCTaHABIWBaeT o00s3arebHOEe (MHBApUAHTHOE) TIPEIMETHOE  COJACp)KaHUEe, OMpeaesseT
KOJINYECTBEHHBbIE M KAueCTBEHHBIE €ro XapaKTepUCTUKU Ha KaXJIOM JTale HU3yYeHHs IperMeTa,
IpeJycMaTpUBaeT TMPHUHLMUIIBI CTPYKTYpPUPOBAHMS COJEPKaHUS M paclpeseleHus €ro Io Kiaccam,
OCHOBHBIM pa3ziejlaM U TeMaM Kypca;

na€T IpUMEpPHOE paclipe/ielieHue y4eOHBIX 4YacOB MO TEeMAaTHYECKUM pasjielaM, PEKOMEH]IyeT
IPUMEPHYIO TOCIEOBATEIbHOCTh H3YYEHHUs] OTAEIbHBIX TE€M Kypca C YYETOM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JJOTHKH Y4eOHOTO MpoIecca, BO3PACTHBIX 0COOeHHOCTEH oOydatormxcst 10—
11 kaccos;

MaéT METOAMYECKYI0 WHTEPIPETAIMI0 IeJieid W3ydeHHs IMpeaMeTa Ha YPOBHE COBPEMEHHBIX
MPUOPUTETOB B CHUCTEME CpeIHEero oO0mero oOpa3oBaHUs, COJEPKATEINBHON XapaKTePHUCTUKU
IUTAHUPYEMBIX DPE3yJbTaTOB OCBOCHHS OCHOBHOM 00pa30BaTEIbHOW MPOTrpaMMBbl CPEAHEro OO0Iero
00pa3zoBaHMsl (JMYHOCTHBIX, METAIIPEIMETHBIX, IPEAMETHBIX ), OCHOBHBIX BUIOB yueOHO-I103HABATEIbHOMN
JeSITeNbHOCTH YYEHUKa IO OCBOEHHMIO cojep)kaHusi mpeamera. I1lo BceM Ha3BaHHBIM IO3ULUSAM B
porpamMMe Mo XMMHH COOJI0/IeHa MPEeEeMCTBEHHOCTh ¢ (eiepaabHOi paboyeil mporpaMMoil OCHOBHOTO
obmrero oopazoBanwus Mo XxuMuH (7151 8—9 KitaccoB 00pa30BaTENFHBIX OpraHU3anid, 0a30BBI YPOBEHB )

[IporpaMMa 1O XUMHH SIBISIETCS OPHUEHTUPOM [UISI COCTABJIICHUS pabodWX IMPOTrpamm, aBTOPHI
KOTOPBIX MOTYT MPEAJIOKUTh CBOM IMOAXOJ K CTPYKTYPHUPOBAHHUIO U TOCIIEAOBATEIBHOCTH W3Y4YEHUs
y4eOHOro Mmarepuanga, a TakkKe CBOE BHJIEHHE OTHOCUTEIBbHO BO3MOYKHOCTH BBIOOpa BapUaTHBHOM
COCTABIISIIOLICH COJEpKAHMS IpeIMeTa IOMOJHUTEIbHO K 00sS3aTeNbHOW (MHBAPHMAHTHOW) YacTH €ro



COJIEpKaHUs.

XuMHuecKoe o00pa3oBaHHME, IOJy4yaeMO€ BBIMNYCKHUKAMH CpPEAHEH  IIKOJBI,  SBJSETCS
HEOTHEMJIEMON YacTbi0 WX 00pa3oBaHHOCTH. OHO CIIY)KUT 3aBEPLIAIOIIMM 3TAllOM peaM3aluu Ha
COOTBETCTBYIOLIIEM €My O0a30BOM YypOBHE KIIOYEBBIX IEHHOCTEW, NPUCYUIMX IIEIOCTHOH CHCTEME
XMMHUYECKOro 00pa30BaHUS. DTH LIEHHOCTH KacaroTcs IO3HAHMsI 3aKOHOB HPUPOAbI, (OPMHPOBAHUSA
MHUPOBO33PEHUS U OOLIEH KyJIbTYphl UEJIOBEKAa, a TaKXKe HKOJIOTMYECKH OOOCHOBAaHHOI'O OTHOLIEHHUS K
CBOEMY 3[I0POBbIO U IpHUpOJHOM cpene. Peannsyerca xumumueckoe oOpa3oBaHHe OOyyaroIIMXCs Ha
YpOBHE cpelHero oOmero oOpa3oBaHUs CpeACTBaMHU Y4eOHOro mnpeameTra «XUMHsS», COAEp)KaHUE U
IIOCTPOEHHE KOTOPOI'O OIpEeNesIeHbl B MPOrpaMMe MO0 XUMHU € YYETOM cleUupUKU HayKd XUMUH, e
3HA4YEHHUs B MO3HAHUM MPHUPOJIBI U B MATEPHATIBHOM KM3HU OOIIECTBA, @ TAKXKE C YUETOM OOIIUX LIeel U
MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpeaHero oOmero oOpa3oBaHUS B
Poccuiickoit ®enepanuu. Tak, Hanpumep, pu GOpMUPOBAHUH COAEPIKAHUS TpeaAMETa « XUMUS YUTCHBI
CIICAYIOIINE TIOJIOXKEHUSA O crel(UKe U 3HAUEHUHN HAYKH XUMHU.

XuUMHS Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK WIrpaeT ocoOyi0 poJib B COBPEMEHHOMH
LIUBWIN3ALMU, B CO3JaHMM HOBOM 0a3bl MaTepuajabHOM KyJbTypbl. OHa BHOCHT CBOM BKIaJ B
(dbopMHpOBaHKE PALMOHAIBHOTO HAYYHOI'O MBIIUICHUS, B CO3/IaHUE LEJIOCTHOIO MpPEACTaBICHUS 00
OKpY’KaloIleM MHUpEe Kak O €IUHCTBE IPUPOJbl U YeIOBEKa, KOTOpoe (hOpMUpPYETCs B XMMUU Ha OCHOBE
[TOHMMAaHHUsl BEIIECTBEHHOI0 COCTaBa OKPY’KAIOLIEro MUpPA, OCO3HAHUS B3aHMMOCBS3H MEX]Yy CTPOCHHEM
BELIECTB,

UX CBOMCTBaMHU M BO3MOKHBIMH 00JIACTSIMU IPUMEHEHUS.

TecHO B3aMMOAEWUCTBYS C JPYTMMH €CTECTBEHHBIMM HayKaMHu, XHMHUS CTajla HEOThEeMJIEMOM
YacThI0O MHUPOBOH KyJIbTYPBl, HEOOXOJUMBIM YCJIOBHEM YCIEUIHOIO TpyJda M KU3HU KaKIOro 4JeHa
obmecTBa. CoBpeMeHHasi XUMHsI KaK HayKa co3MJaTesbHas, Kak HayKa BHICOKUX TEXHOJIOTUI HalpaBiieHa
Ha pelleHHe TI00aTbHBIX MTPOOJIeM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOIl, YIHEPreTHUECKOM,
MUILEBOM, HKOJIOTHUECKON O€30MaCHOCTH U OXPaHBbI 37J0POBBS.

B cooTBeTcTBHU ¢ OOMIMMU LENSIMHA W MPUHIIMIIAME CPEIHETO OOIIero o0pa3oBaHus COACpKAHNE
npeameta «Xumus» (1011 kmaccel, 6a30BbIii YPOBEHb U3YUYCHHS) OPUCHTHPOBAHO MPEUMYIIIECTBEHHO Ha
OOIIEKYTBTYPHYIO TIOATOTOBKY OOYYaIOIIUXCS, HEOOXOIUMYIO UM JIJIsi BBIPAOOTKH MHPOBO33PEHUECKHUX
OpPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B JKU3Hb COLMYMA, NMPOJOJDKEHHS 0o0pa3oBaHHUs B PazIUYHbIX
00J1aCTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XMMHUEH.

CocraBnstomuMu npeaMeTa «XUMHsD» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas XUMUs» U
«O011as 1 HeoOpraHu4eckas XUuMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX SBIISIOTCS OCHOBBI
0a30BOif HayKH: cUCTeMa 3HAHUN 110 HEOPTaHMYECKOM XUMUM (C BKIIOUEHUEM 3HAHHUM U3 0OIIed XUMHM)
u opraHndeckod xumuu. @DopmupoBaHHME HAHHOM CHUCTEMBI 3HAHUN IIPpU H3YYEHMHM NpeaMeTa
o0ecrneurBaeT BO3MOXHOCTh PACCMOTPEHUSI BCETO MHOT000pa3Hsl BEIIECTB Ha OCHOBE OOLIMX MOHSATHUH,
3aKOHOB U TEOPUN XUMUH.

CrtpykTypa coaepkaHusi KypcoB — «Opranuueckas xumus» 1 «O011as 1 HeopraHu4eckast XuMus»
chopMupoBaHa B MpOrpaMMe IO XHUMHHM HAa OCHOBE CHUCTEMHOIO MOJXO0Ja K H3YYEHHUIO Yy4eOHOro
MaTepuaia M OOyCIIOBJI€HAa HCTOPHYECKHM OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUH Ha ONpeAeTEHHbIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHM4eCKONM XMMHHU BEIIECTBA PAcCMaTPHUBAIOTCS HA ypOBHE
KJIACCUYECKON TEOPUU CTPOEHMSI OPraHUYECKUX COEAMHEHMH, a TAKXKE Ha YPOBHE CTEPEOXMMMUECKHUX U
AJIEKTPOHHBIX TPEJICTaBIEHUN O CTpoeHHu BemecTB. CBeneHUs 00 M3ydaeMbIX B Kypce BeEIecTBax
JAIOTCSl B Pa3BUTUU — OT YIJIEBOJOPOJIOB A0 CIOXKHBIX OMOJIOIMYECKH aKTUBHBIX COeAMHEHUH. B kypce
OpraHMYeCcKOM XHMMHUU TMOJIYy4alOT pa3BUTHE C(OPMHUpPOBAHHBIE Ha YpPOBHE OCHOBHOTO OOIIETro
00pa3oBaHMsl IEpBOHAYAIIbHBIC MIPEICTABICHHUS O XMMUYECKOM CBS3H, KJIACCU(UMKALMOHHBIX MPU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOWCTB BEILECTB OT UX CTPOEHHSI, 0 XUMUUYECKON PEeaKLUu.

[Tox HOBBIM YTIJIOM 3peHUs B MpeaMeTe « XUMHUs» 0a30BOr0 ypOBHS pacCMaTPHUBAETCS M3yUEHHBIN



Ha YpPOBHE OCHOBHOTO OOIIIEro 00pa30BaHUs TEOPETHUYECKUI MaTepuas U (PaKTOJIOTHYEeCKUe CBEICHUS O
BEIIECTBaX W XMMHUYECKON peakmuu. Tak, B 4acCTHOCTH, B Kypce «OOIIas U HEOpraHWMYeCKas XUMUSD)
00yYaromuMCsl TIPEIOCTABISACTCS BO3MOXHOCTh OCO3HATh 3HAUYEHHE IEPUOANYECKOrO 3aKOHa C
OOIIETEOPETUYECKUX M METOJOJIOTMYECKHX MO3MIUN, TIIyO)Ke TIOHATh HCTOPHYECKOE HW3MEHEHHE
(YHKIHHI 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBSICHSIOIICH U MPOTHO3UPYIOIIECH.

Enunas cucrema 3HaHMII O BaKHEHIIMX BeUIECTBaX, HUX COCTaBe, CTPOCHHUM, CBOWCTBAX U
MPUMEHEHUH, a TaKXKe O XHMHUYECKUX PEaKIMsIX, WX CYU[HOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomnonnserca B Kypcax 10 u 11 kiaccoB sneMeHTaMu CoJepKaHusl, UMEIOIIUMHU KYJIbTYPOJIOTHUECKUNA U
MPUKIAHON XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IOHHMAHHUIO B3aUMOCBSI3U XUMHUHU C JIPYTHMHU
HayKaMH, PpACKpBIBAIOT €€ poJib B II03HABAaTEIbHOM U IPAKTUYECKOM JECATEIBHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCHHUTAHHUIO YBAXECHHS K IPOLIECCY TBOPYECTBA B OOJNACTH TEOPUHM M NPAKTUYECKUX
MIPUIOKCHUN XUMHH, IOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOMIECTBEHHO U TMYHOCTHO 3HAYMMBIX
npobiemMax, CBS3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIUBATh MH(POPMALMI0O M MPUMEHATH €€ s
MIOTIOJTHEHUSI 3HAHUH, PEIICHHs] UHTEIUICKTYalbHbIX U SKCIIEPUMEHTAIbHBIX UCCIIEIOBATEIbCKUX 3a1au. B
L[EJIOM CoJepKaHue ydyeOHOro mpeamera «XHMHs» HAaHHOTO YPOBHS M3Y4YeHHS OPHUEHTUPOBAHO Ha
dbopMupoBaHue y 0OOy4YaroUMXCs MHUPOBO33PEHUYECKON OCHOBBI ISl MOHUMaHUS (UIOCOPCKUX HIIEH,
TaKMX KaK: MaTepuajbHOE EIUHCTBO HEOPraHWYECKOrO0 M OPraHUYECKOro MHUpa, OOYCIOBICHHOCTH
CBOMCTB BEILIECTB UX COCTABOM M CTPOCHHUEM, [TI03HABAEMOCTb NPUPOAHBIX SIBICHUN MTyTEM 3KCIIEPUMEHTA
U pelICHUs] MPOTUBOPEUNH MEXKIAYy HOBBIMH (aKTaMHU M TEOPETHUYECKHMMH MPEINOCHIIKAMH, OCO3HAHHE
pPOJM XMMHU B PEIICHUH SKOJIOTUYECKUX IMPOOJeM, a TakkKe MpoOsieM COEpe EeHUs IHEPreTHUECKUX
PECYPCOB, ChIPbS, CO3/1aHUS HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B mnane pemieHus 3ajad BOCHHUTAHMS, PA3BUTHUS M COLMATIM3ALUU OOYYAIOIIUXCS MPHUHSITHIE
IpOrpaMMOil MO XUMHHM TIOIXOJbl K ONPEIEICHHUI0 COJIEpP)KaHUA M TOCTPOCHUS IIpeaMeTa
npeaycMaTpuBaoT (GOpMHUpPOBAHUE Y OOYYAIOMIMXCS YHHBEPCATbHBIX YUYEOHBIX NEHCTBUH, HMMEIOIINX
0a30Boe 3HAUEHUE /IS PA3IMUYHBIX BHUJIOB AESITEIBHOCTU: pEIICHHUsS MNpoOseM, MOUCKa, aHalu3a |
00paboTku nH(pOpMaIuu, HEOOXOAUMBIX TSI TPUOOPETEHUS OMBITA MPAKTUUECKOW M UCCIIEI0BATEIhCKON
NeSITeIbHOCTH, 3aHUMAIOIIEl Ba)KHOE MECTO B TIO3HAHUM XUMUH.

B npaktuke mpenojaBaHus XUMHHM Kak Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUs Tak U Ha
YpOBHE CpeAHero oOuiero oOpa3oBaHUs, MPU OINpPENEICHUM COJIEP/KaTeIbHOW XapaKTEepPUCTUKU Iiesien
WU3y4Y€HUsd TpeIMeTa HalpaBJICHUEM I[EPBOCTENEHHONM 3HAYMMOCTH TPAJULMOHHO MPHU3HAETCS
(dbopMHpOBaHHE OCHOB XMMHYECKOM HAayKH Kak 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOMH
NEeSATEIbHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOJIMYECKONW TOUKH
3pEHHUsI TAKOM MOJIXO0/I K ONPENEICHUIO 1IeJIeld N3yUYeHUs PeAMETa SIBISETCS BIIOJIHE ONPABIAHHbBIM.

CornacHo JaHHOM TOYKE 3pEHMs TJIABHBIMU LIETSIMU HU3y4Y€HHUs NpeaMeTa «XUMUus» Ha YpOBHE
cpenHero odmiero oopazoBaHus Ha 6a30BOM YPOBHE SIBIISIFOTCS:

* (opMupoBaHHME CHCTEMBI XUMHUYECKMX 3HAHMM KaK Ba)KHEUIEH COCTaBIISIOIICH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOW J€KaT KIIOYEBbIE IMOHSATHS,
(byHIaMEHTalIbHbIE 3aKOHbI U TEOPUU XUMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE H
NOHUMAaHHUE CYIIHOCTH JOCTYHHBIX OO0OOIIEHHI MHMPOBO33PEHUECKOTO  XapakTepa,
03HAKOMJIEHHE C UCTOPHUEN MX Pa3BUTHS U CTAHOBIICHHUS;

« (opMUpOBaHHE W pPa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX IMMO3HAHUS BEIIECTB U
XUMHUYECKHX DPEAKINi, HEOOXOMUMBIX AJsi MPUOOpPETeHHs] YMEHUN OpPHEHTHUPOBATHCS B
MHUpPE BEIIECTB U XUMUUYECKHUX SBJICHHM, HMEIONTUX MECTO B MPUPOJIE, B MPAKTUIECKON U
MMOBCETHEBHOM KU3HU,

* pa3BUTUE YMEHUU U CIIOCOOOB JEATEIHHOCTH, CBA3aHHBIX C HAOIIOICHUEM U 00bSICHEHUEM
XUMHUYECKOTO OKCIEPUMEHTa, COONIOJICHUEM TIpaBUil 0Oe30macHoOro oOparieHus ¢
BELIECTBAMH.



Hapsany c »TuM conepxarenbHas XapaKTepHCTUKa IeNiell W 3ajad U3yueHHsl MpeaMmera B
nporpaMMe MO0 XUMHHM YTOYHEHAa M CKOPPEKTHPOBaHa B COOTBETCTBHHM C HOBBIMH HPUOPUTETaMHU B
cucreme oOmero cpemanero obOpasoBanus. CeromHss B MPEMOJaBaHUM XWMHUU B OOJBIIEH CTETICHH
OTHAETCS TPEANOYTCHHE NPAKTUYECKON KOMIIOHEHTE COJepX)aHui OOy4YeHMs, OPHEHTUPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHMKA IIKOJbI, BIaJICIOLIET0 He HA0OpOM 3HaHUH, a PYHKIIMOHAIBHON TPaMOTHOCTHIO,
TO €CTh CIOCO0aMU U YMEHUSIMU aKTHBHOIO IMOJIYYCHUS 3HAHUI U NPUMEHEHUsS UX B PEAIbHOMN KU3HU
JUIS peIlieHus] MPAKTHYECKUX 3a7au.

B 571011 cBsA3M npu M3yueHUU npeaMeTa « XUMHs TOMHUHHUPYIOIIee 3HaUeHHe PUOOPETaI0T TaKue
LeJH U 33]]a4H, KaK:

e amantauus OOydyarOmMXCst K  YCIOBUSAM  JHHAMUYHO  Pa3BHBAIOLIETOCS  MHUPA,
¢dopMHpoBaHHE WHTEIUIEKTYaJbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K camMo00Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO TPAaMOTHBIX PEHICHWH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

» (dopMupoBaHHe Yy OOYYarOIIMUXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIICTCHIIHI),
UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE [UIsl PAa3IMYHBIX BHUJOB JEATEIbHOCTH: PEIICHUS
npo0JjieM, MoucKa, aHanu3a U 00padoTku MHPOpMAIUK, HEOOXOIUMBIX IS TPUOOPETCHUS
OTIbITa JESATEIILHOCTH, KOTOpasl 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUM XMMHHU, a TAKKE IS
OLIGHKA C TIO3MLUH ODKOJOTMYECKOW O€30MacHOCTH XapakTepa BIHSHHUS BEUIECTB U
XUMHYECKHX MPOIIECCOB HA OPTaHU3M UYEJIOBEKA M MIPUPOTHYIO CPEIY;

* Ppa3BHUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYAIIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00yJaromuXxcs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHHS 1O XUMHH B
COOTBETCTBUM C  JKU3HEHHBIMH  IOTPEOHOCTSMHU, HCIOJIb30BaTh  COBPEMEHHBIC
nH(OPMaILlMOHHBIE TEXHOJOTUHU JJIsl TIOMCKA W aHaln3a y4eOHOW M HAay4YHO-TIOMYJISIPHOM
UHPOPMALIUU XUMUYECKOTO COJIepKaHMS;

« (opMHpOBaHUE U pa3BUTHE Y 0OYYAIOIIMXCSl ACCOLMATUBHOTO M JIOTHYECKOTO MBILUICHUS,
HaOJF01aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, NPH IJTAHWPOBAHUH U TIPOBEIEHUH XUMHUYECKOTO IKCTIEPUMEHTA;

e BOCINUTaHHWE Yy OOyYarOmUXcs YOSKACHHOCTH B TyMAaHHUCTHUYECKOW HAINPaBICHHOCTH
XUMHUHM, €€ BaXXHOM pONM B pEHIEHUH TJI00aNbHBIX MPOOJIEM palMOHAIBLHOTO
OPUPOJIONIONIB30BAHNS, IOMOJHEHHUsSI  SHEPreTHUYECKHMX pPECypcoB M COXpaHEHUs
IPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpeKHOro OTHOUICHUS K MPUpPOJIe
U CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHNUs ONbITA UCIIOJIb30BAHUS MOJYYEHHBIX 3HAHUN
JUISL TIPUHSATHST TPAaMOTHBIX pEIIeHWH B CUTyalMsX, CBS3aHHBIX C XUMHYECKHUMH
SIBIICHUSIMU.

[lemn w 3amaum wW3ydeHHWs TmpenMeTa «XHUMHUS» TONYYWIH TOJPOOHYI0 METOIUYECKYIO
WHTEepHpeTanuo B pasznene «llmaHupyeMbie pe3ysbTaThl OCBOSHHS MPOTPAMMBI 110 XHMHUW», Onaromaps
geMy oOecrieueHo YETKOe MPECTaBICHHE O TOM, KaKHe 3HAHHS U YMEHHS UMEIOT IPSMOE OTHOIICHHE K
peanu3anuy KOHKPETHOM LIEIIH.

B yue6HOM 1u1ane cpegHero ooiero oopazoBaHus MpeaMeT « XUMUs» 6a30BOr0 ypOBHS BXOJUT B
COCTaB MpeIMeTHOM obnacTu «EcTecTBeHHO-HAYYHBIE MTPEIMETHI».

OGimee 9rCITo YacoB, PEKOMEHIOBAHHBIX ISl M3ydeHUsST XUMuH - 68 uacos: B 10 xiacce — 34 yaca
(1 gac B Hepenro), B 11 kitacce - 34 yaca (1 vac B Henelno).

Cooepoicanue odoyuenus ¢ 10 kracce.

Opranuyeckas XuMusl.

(Kypcuéom B TEKCTe BBIICICHBI JJIEMCHTBI COJACPKaHHUS YYeOHOro MaTepHana, KOTOpPbIC
U3y4aroTCs B 03HAKOMHUTEIBHOM IUIAaHE W HE BKIIIOYAIOTCS B COCTAB MPEJAMETHBIX PE3YJIbTATOB OCBOCHUS
OIT COO na 6a30BOM YpOBHE).



Teopernueckrie OCHOBBI OPraHU4ECKON XUMUH.

IIpeamer opraHU4ecKON XUMHUU: €€ BO3SHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B IOJYYEHUHM HOBBIX
BELIECTB U MarepuanoB. Teopus cTpoeHus opraHudeckux coeauHeHuili A.M. bytiepoBa, €€ OCHOBHbIE
nojoxkeHus. CTpyKTypHbIe (OpPMYJbI OPraHMYECKHUX BeHIeCTB. ['omoiorus, u3oMepus. XUMHUUECKas
CBSI3b B OPraHUYECKUX COCIMHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3H.

[IpencraBienne o Kiaccu(UKALUMU OpPraHMYEeCKUX BemecTB. HoMeHKnaTypa OpraHm4eckux
COeMHEHUI (cucremMaTHyeckas) U TpHUBHAJIbHBbIC HAa3BaHMsA BAXKHEHIIMX MpeICTaBUTENEH KIaccoB
OpPraHUYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HX IPEBPAILCHUN: O3HAKOMIICHHE C
o0Opa3llaMu OpraHMYecKUX BEIIECTB M MaTepHalaMH Ha HUX OCHOBE, MOJEIHPOBAHHUE MOJIEKYJ
OpPraHMYECKUX BEILECTB, HAOIIOJEHUE M ONMCAHHE JEMOHCTPAIIMOHHBIX OIBITOB I10 IPEBPAIICHUIO
OpPraHUYECKUX BELIECTB IPU HArpeBaHuM (IUIaBICHUE, OOYTIIMBAaHHE U TOPEHHE).

YrineBogopoibl.

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUI psl. MeTaH U 3TaH — NpOCTEHIINE IPEICTaBUTENN
alKaHoB: (U3MYecCKHe W XUMUYECKHME CBOWCTBA (peaklWy 3aMElIeHHs U TOPEHHs), HAXOXKICHUE B
MIPUPOJIE, IOJyYEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHI psiA. OTWIEH U MNpONWJIeH — HpocTeiliue
[IPE/ICTAaBUTENIM  QJIKEHOB: (U3MYECKME UM  XUMHYECKHE CBOWCTBAa (peakiuu T'HAPUPOBAHUS,
raJlor€HUPOBAHMUS, THIpaTalluy, OKUCIIEHUS U TIOJMMEPHU3ALINN ), TIOTYUYEHHE U IPUMEHEHHUE.

Ankanuensl: Oyramuen-1,3 u merunOyraguen-1,3: ctpoeHne, BaKHEHITNE XUMHYECKHE CBOMCTBA
(peakuus nonumepuszaiun). [lonydeHne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJOTHYECKHM psia. AIETHIIEH — MPOCTEUIIUi
IPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOEHUE, (U3UYECKHEe U XHMMHUYECKHE CBOicTBa (peakuuu
T'MJIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATALINU, TOPEHUS), TOJTyYeHUE U IPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHHe, (QUIMUECKHE U XUMHYECKHE CBOWCTBa (peakiuu
raJIOr€HUPOBAHUS U HUTPOBAHU), MOIYUYEHHE U IPUMEHEHHE. 101Y0.1: cocmas, cmpoeHue, usudeckue u
Xumuyeckue ceolcmea (peakyuu 2al02eHUpo8aHuss U HUMPOBAHUsS), NOJYYeHue U NpUMeHeHue.
TokcuuHOCTh apeHoB. ['eHeTHuecKas CBSI3b MEX]y YIJI€BOJOPOJaMH, MPUHAMIEKAIMMU K Pa3IMuHbIM
KJIaccaM.

[TpupoaHble UCTOUHUKH yriieBoopooB. [IpupoaHblii ra3 u nonyTHele He(TsHbIE ra3sl. HedTh 1
e€ mpoucxoxzaeHue. Crnocobbl mnepepaObOTKM  He(pTH: MEPeroHka, KpPeKUHI  (TepMUUYECKHIA,
KatanuTuaeckuit), nuponus. [IpoaykTel nepepaboTku HEPTH, UX NMPUMEHEHHE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IPOAYKTHI €ro nepepaboTKH.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYEHHs BELIECTB M HX IPEBpallleHUN: O3HAKOMIJIEHHE C
oOpa3uamu IjaacTMace, KaydyyKoB U pe3uHbl, Koyuiekuuu «Hedte» u «Yronb», MonenpoBaHie MOJIEKY
YIJIEBOIOPOJOB U TaJOr€HONPOU3BOIHBIX, MPOBEACHUE MPAKTUUYECKOW pabOThl: MONTy4YeHHE STHIICHA U
W3Yy4YEHHUE €ro CBOWCTB.

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBAa HCXOIHOTO
BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HMCXOIHBIX
BELIECTB UJIU IIPOAYKTOB PEAKIIH).

Kucnoponconepkamue OpraHn4ecKue COCIMHECHMS.

[IpenenpHble OJHOATOMHBIE CHMPTHI. METAaHON M 3TaHON: CTPOCHHE, PU3NYECKHUE U XUMHUYECKUE
CBOWCTBA (peakIuM C AaKTMBHBIMM MeTalJlaMM, TaJIOT€HOBOJOPOJAaMHU, TOpPEHHUE), IPHUMEHEHHUE.
BonoponHeie ¢BA3M MEXIy MOJEKyJIaMd CIMPTOB. JleCTBHME METaHOlIa M 3TAaHOJa HAa OpPraHu3M



YeJI0BeKa.

MHOroaToOMHBIE CHUPTHL. DTUICHTJIMKONIb W TIIMIEPUH: CTPOCHHUE, (PU3MUECKUE U XUMHUYECKHE
CBOMCTBa (B3aUMOJICHCTBUE CO WIEJIOYHBIMM MeETaJlJlaMHM, KadeCTBEHHAsl PEaKIUsl HAa MHOI'OATOMHBIE
cnupthl). JlelicTBre Ha OpraHu3M uenoBeka. [IpuMeHenne riunepyuHa u ATUIICHTJIUKOJIS.

@DeHou: CTpOEHUE MOJIEKYJNbl, (U3NYECKMEe U XUMHMYecKHe cBoicTBa. TOKCHMUHOCTH (eHona.
[Ipumenenue denoa.

Anbnerunpl U kemonwvl. GopManbaerui, aueTaabAerHli CTPOCHHE, (PU3UUECKUE U XUMHUYECKHE
CBOMCTBA (PEaKLMU OKHCICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHbIE PEAKIIUN), IOJyUYCHUE U IPUMEHEHHE.

Ayemon: cmpoenue, Qusuueckue U Xumuueckue CeouUcmea  (peakyuu  OKUCTeHUs U
80CCMAHOGNIEHUS), NOTYYEHUE U NPUMEHEHUe.

OnHOOCHOBHBIE TIpe/eibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs W YKCYCHas KHCIIOTHI:
cTpoeHue, (pusnueckue W XMMHUYECKHE CBOWCTBA (CBOICTBa, O0IIME MJs Kiacca KHCIOT, PEaKIus
STepUHKaAINN), TTOJyuyeHHe W npuMeHeHue. CrteapuHOBas W OJCHHOBAsl KHCIOTHI KaK MPEICTaBUTENN
BBICHIMX KapOOHOBBIX KMCIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE IEHCTBHE.

CrnoxHble 3pUpbl KaK NPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MaApOIN3 Cl0XHBIX 3GUpoB. JKupbI.
I'maponns xupos. [Ipumenenue sxupoB. buonoruueckas posb )KUPOB.

VYriaeBoapl: cocTas, KilaccU(UKALUs YIiIeBOJOB (MOHO-, AM- M Iojucaxapuibl). Iroko3a —
NPOCTEUIINI MOHOCAXapua: OCOOCHHOCTH CTPOEHUS MOJICKYJbI, (PU3NYECKHe U XUMHUYECKHE CBOICTBa
(B3aumogeiictBue ¢ ruapokcupom Mmenu(ll), oxucieHne amMuauHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHHE B NPUPOJE, NPUMEHEHUE, OMOJoruvecKas poJb.
®dorocunTte3. PpyKkTo3a Kak U30MEp TITHOKO3bI.

Caxapo3za — npedcmasumenv 0ucaxapuoos, 2UOpoIU3, HaxoHcOeHue 8 npupooe U NPUMeHeHue.

Kpaxman u mnemnono3a Kak HpupoaHble mnoaumepbl. CTpoeHHME Kpaxmala U ILEJUIIOJIO3bI.
dusnueckue U XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoin3, KadeCTBEHHAs PEaKIMs C HOJ0M).

DKclepUMeHTabHbIE METO/Ibl H3YUEHUS BEIIECTB U UX MPEBPAIeHU: TpoBeieHrne, HabIro1eHne
U ONHCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: FOPEHUE CIHMPTOB, KAaUE€CTBEHHBIE PEaKLUU OJHOATOMHBIX
crupToB (OKHCIIeHUE dTaHoa okcuaoM Meau(l1)), MHOroaTOMHBIX CIMPTOB (B3aUMOJICHCTBHE TIIHIIEPUHA
¢ runpokcumom wmemu(ll)), ampaernnoB (OKMCICHHE aMMHAYHBIM pacTBOpoM okcuaa cepebpa(l) u
rugpokcuaom Meau(ll), B3ammosmeiicTBHe Kpaxmajga € HOJOM), MPOBEJACHUE MPAKTHUECKOW pabOTHI:
CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI.

PacuérHbie 3anaun.

Bbruuciienuss mo ypaBHEHHIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOIHOIO
BEIIECTBA WJIM MPOAYKTAa PEAKIMU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 MCXOIHBIX
BELIECTB MJIU IIPOAYKTOB PEAKIIH).

A3oTcoaepKane opraHunIecKue COeTMHEHHUS.

Amunevl. Memunamun u auuiun: cocmas, cmpoeHue, usuveckue U XUMUYecKue CoUcmed
(copenue, 83aumooeticmaue ¢ 000U U KUCTIOMAMU,).

AMUHOKHCIOTH Kak aM(OTepHble OpraHHuYecKkue coequHeHus. Du3ndeckue U XUMUYECKUE
CBOMCTBAa aMUHOKHUCIIOT (Ha MpuUMepe TIuImHa). buonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTusl.

benku xak mpupoIHbIE BEICOKOMOJIEKYISIPHBIC coeuHeH . [lepBuyHas, BTopuyHas U TpeTHUHAS
CTpyKTypa 0enkoB. XUMHUYECKUE CBOMCTBA OEIKOB: TUAPONIN3, JeHATYpallls, KaYeCTBEHHbIE PEaKIllui Ha
OeNKHU.

DKCTIepUMEHTAIbHBIE METO/IBI M3yUCHUS BEIICCTB W UX MPEBPANICHUI: HAOIIOJACHHE U OIHMCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYPAIUsl OCIIKOB ITPH HAIPEBAaHHH, IIBETHHIC PEAKIINU OCITKOB.

BrIcokOMOeKyIIsIpHBIE COSTMHEHHUSL.

OcHOBHBIE TIOHATHS XHUMHUHU BBICOKOMOJCKYJSPHBIX COCOUHEHHI: MOHOMEp, MOJIUMED,



CTPYKTYpHOE 3BEHO, CTENEHb MOJUMEPHU3AINH, CPEIHSs MOJIeKyJspHas macca. OCHOBHBIE METOIBI
CUHTE3a BRICOKOMOJIEKYJIIPHBIX COSTUHEHHUI — TOJTMMEPU3aIIHs U TTOJTMKOHICHCAITUS.

Inacmmaccol (nonusmuieH, noaunponuiieH, NOIUSUHUIXIOPUO, noaucmupon). Hamypanvueiii u
cuHmemuyeckue Kayuyku (6ymaoueHosbwlil, XJI0pOnpeHosblil U U30NPeHosblll). Bonokna: namypanvusie
(x10n0K, wepcmo, WENK), UCKYCCMBEHHble (AyemamHtoe B0J0KHO, BUCKO3a), CUHmMemuyecKue (KanpoH u
JIABCaH,).

DKCIIepUMEHTAIbHBIE METOJIbI W3YYEHHUsS BEIIECTB W HMX MPEBPAIICHUN: O3HAKOMIICHHE C
00pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAYIYKOB.

MexnpeameTHbIe CBS3H.

Peanu3anus MeXnpenMETHBIX CBA3€W INpH HM3Y4YeHHUH opranumdeckoil xumum B 10 kimacce
OCYIIECTBIISICTCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK M TOHSATHIA,
SBJISIOILMXCSI CHCTEMHBIMHM ISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTI'O LIMKIIA.

OO01e ecTecTBEHHO-HAy4YHblE IOHATHS: SIBICHUE, HayuyHbId (DakT, T'MIIOTE3a, 3aKOH, Teopus,
aHaIM3, CHHTE3, KiIacCUpUKaALMs, IEePUOANYHOCTb, HAOIIOACHUE, M3MEpPEHHEe, HKCIEPUMEHT,
MOJIETIUPOBAHUE.

®usnka: MmaTepus, JHEprus, Macca, aTOM, 3JIEKTPOH, MOJIEKYJa, JHEPreTUYECKUH YPOBEHb,
BEIIECTBO, TEJNO, 00BEM, arperaTHOE€ COCTOSHHUE BEIIECTBAa, (U3NYECKAE BEIMYMHBI U CIUHHIBI UX
U3MEPEHUS.

buonorus: xinerka, opraHusMm, Ounocdepa, OOMEH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BelecTBa (OCIKH, yTrIeBOIbI, )KUPHI, (HEPMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosOrus: NUINEBbIE NPOLYKTHI, OCHOBBI PAallMOHAJIBHOIO IHMTAHHSA, MOIOLIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETMYECKHE IIpenapaThl, MaTepHaibl M3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

Cooeporcanue ooyuenus 6 11 knacce.
OO0r11as 1 HeopraHUYecKas XUMUS.

(Kypcuéom B TeKcTe BBLAENEHBl 3JIEMEHTHl COJEp)KaHus ydyeOHOro marepuana, KOTOpbIE
U3YYaroTCsl B 03HAKOMHUTEIBHOM IIJIaHE ¥ HE BKIIIOYAKOTCS B COCTAB IIPEIMETHBIX PE3YJIHTATOB OCBOCHMS
OIT COO Ha 6a30BOM ypOBHE).

TeopeTnueckne OCHOBBI XUMUHU.

XUMHUECKUH 3J1eMEeHT. AToM. SIapo aroma, U30TOMNbl. DIEKTPOHHAs 000J0uKa. DHEpreTHuecKre
YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, P-, d- smemeHTbl. OCOOCHHOCTH pacHpeesieHUs
ANIEKTPOHOB IO OpOWUTaIsIM B aToMax »JJEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB. JIEKTPOHHAs
KOH(UTypaIus aToMOB.

Ilepnonnueckuil 3akoH u llepnoguyeckas cucrema xumudecknx sneMeHToB JI.J. Menneneesa.
CBs13b IEpHOANYECKOT0 3aK0oHa U [lepronnueckoi cucreMsl xumudecknx aemenToB J[.M. Menneneesa ¢
COBPEMEHHOM TEOPHUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUECKUX DJIEMEHTOB
1 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX BEIIECTB MO IpyNaM M MeproaaM. 3Ha4eHHe MepUOANIECKOro
3aKOHa B Pa3BUTUU HAYKH.

Crpoenue BemecTBa. XUMHUECKasl CBA3b. BBl XUMHUUYECKON CBA3M (KOBAJICHTHAsl HEMOJSAPHAA U
MoJIApHAsi, HOHHAs, MeTaindeckas). MexaHu3mbl 00pa3oBaHUs KOBAJEHTHOM XUMHYECKOW CBS3H
(oOMEHHBI W JTOHOPHO-aKIENTOPHBIN). Bomgopomnas cBsi3b. BalleHTHOCTh. DJIEKTPOOTPHUIIATETHHOCTD.
Crenenb okucineHus. MIoHbI: KATHOHBI U aHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOIO CTPOCHMS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. TNl KPUCTALIMYECKUX  PEHIETOK. 3aBUCMMOCTh CBOMCTBAa BEIIECTB OT THINA



KPUCTAIUIMYECKOM PEIIETKH.

IlonsiTne O nucnepcHBIX cucreMax. VICTUHHBIE M KOJUIOMJHBIE pPAacTBOpbl. MaccoBas nois
BEILECTBA B pacTBOpE.

Knaccugukamuss HeopraHmyecknx coequHeHni. HomeHkiaTypa HEOPraHWYEeCKHX BEIIECTB.
I'enernyeckas CBA3b HEOPraHMYECKUX BEUIECTB, IPUHAICKANINX K PA3JIMYHBIM KJIACCAM.

Xumnueckass peakuus. Kiaccupukanuss XUMMUYECKHMX pEakUMH B HEOPraHUMYECKOW u
OpPraHUYECKOM XMMHUH. 3aKOH COXPAHEHHUS MAacChl BEILECTB, 3aKOH COXPAaHEHMsI U MPEBPAILECHUS SHEPIUH
IIPY XUMUYECKHUX PEAKLUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuuHbIX QakTopoB. OOpaTumble peakLuu.
Xumnueckoe paBHoBecHe. PaKTOPBI, BIUAIOIIKME HA COCTOSHUE XUMMUYECKOTO paBHoBecus. [Ipunmun Jle
[Taremnse.

OnexTponuTtnueckas aucconnanusi. CuiabHble U cinadbie 3MeKTpoauThl. Cpena BOJHBIX PacTBOPOB
BCILECTB: KHCJasi, HEWTpanbHas, menodHas. [lowamue o odopoonom nokazamene (PH) pacmeopa.
Peakiiun noHHOTO OOMEHa. [ UOpoIU3 HeOp2aHUUeCKUX U OP2aHU4ecKUx 6euecms.

OKUCIUTENBHO-BOCCTAHOBUTENbHbIE peakuuu. [lowamue 006 21ekmponuze pacniasos u
pacmeopoe coneu. [Ipumenenue snekmpoausa.

OKcliepUMEHTaIbHbIE METObl M3YUEHUs BEIIECTB M UX IMPEBpaIlCHUi: AEMOHCTpauus Tabaul]
«lleppoguyeckas cucrema xuMuueckux oneMeHTtoB JI.MI. MenneneeBa», wu3ydeHue MoOJeENEH
KPUCTAJIMYECKUX PEIIETOK, HAONIIO/IEHUE U ONMCAHHME JEMOHCTPALMOHHBIX M J1a0OpaTOPHBIX OMIBITOB
(paznokeHue nepokcuja BOJOPOAA B IMPUCYTCTBUM KaTallM3aTropa, OINpPEAENIEHUE CPEeIbl pPacTBOPOB
BEIIECTB C TIOMOIIBI0 YHUBEPCAIHHOTO WHAWKATOpA, pPEAaKIWH HOHHOTO OOMEHa), TPOBEICHUE
IPaKTUYEeCKON paboThl «BinusHue pa3indHbIX (aKTOPOB HA CKOPOCTh XUMUYECKON peaKum».

PacuéTHrble 3amaumn.
Pacu€rsl 1Mo ypaBHEHMSM XHMHUYECKUX PEAKLUHM, B TOM YHUCIE TEPMOXUMUUYECKUE PACUETHI,
Pacy€ThI C UCMOIB30BAHUEM MOHSATHS «MACCOBAsl A0JI BEUIECTBAY.

Paznen 2. Heopranndeckasi XuMHs.

Hewmeramnsl. [lonoxxenne HemeraoB B [leproandeckoil cucteme XUMUYECKUX ieMeHToB J[. 1.
MenpaeneeBa U OCOOEHHOCTH CTpOE€HHUS aTroMoB. Du3nyeckue CBOMCTBA HEMETANIOB. AJTIOTPOMUS
HEMETaIlJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriaepona).

XVMHYEeCKUE CBOMCTBA BaXKHEUIITNX HEMETAIIOB (TaJOreHOB, Cephl, a30Ta, ¢hocdopa, yraepoaa u
KpEMHUS1) ¥ UX COSAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COEUHEHUH.

Meramnel. [lonoxenne meramioB B Ilepuomumueckoil cuctemMe xuMmudeckux siaeMeHToB JI.H.
MenneneeBa. OCOOEHHOCTH CTPOCHHS SJEKTPOHHBIX 000JIOYEK aTOMOB MeTayioB. OOmme Guznueckue
cBoMcTBa MeTauoB. CIUIaBel METAIIIIOB. DIEKTPOXUMHUUYECKHUH PsI/i HAIIPSKEHUN METaJUIOB.

XWMHUYECKHE CBOMCTBA BAKHEHIIMX METAIOB (HATPHM, Kajduil, KadbllMid, MarHWd, aTlOMUHHMH,
IIUHK, XPOM, KEJIe30, ME/Ib) U UX COCTUHEHUIA.

O6mue cocoObl monydeHus: MetamioB. Memannypeus. Kopposus memannos. Cnocobvl 3auumol
om Koppo3uu. B TOM 4Hclie B 4acTu: [I[puMeHeHrne MeTalljioB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbI M3YUYEHHUsl BEIIECTB M UX NPEBPAILCHUN: NU3yYEHUE KOJUICKIUU
«Meramnel ¥ CIUIaBbl», 00pa3lOB HEMETAIJIOB, PEUIEHHE SKCIEPUMEHTANbHBIX 3a]ad, HAOII0JeHHUE U
OMHCAaHUE JIEMOHCTPAIIMOHHBIX W JIA0OPAaTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHIA ATFOMHHUS C
pacTBOpamMH KUCIJIOT U LIEI0Yei, KaueCTBEHHbIE PEAKIIMHN Ha KATHOHBI METAJIJIOB).

PacuérHble 3agayn.

Pacuétel Macchl BelecTBa WU 00bEMA Ta30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce WU



00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, pacu€Thl Macchl (00BbEMa, KOIMYECTBA BEUIECTBA)
MPOAYKTOB PEAKLUHU, €CIIA OJHO U3 BELUIECTB UMEET IPUMECH.

XuMus 1 )KU3Hb.

Pone Xxumum B 0OCCHEYEHHHM SKOJIOTHYECKOM, SHEPreTUYECKOW W THUIIEBOM 0€301MacHOCTH,
pa3BUTHU MeaUUMHBL. [[OHSITHE 0 HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEaAKIIUM.

[Ipencrapnenus 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIUICHHOTO TMOJYYSHHUS Ba)KHEHIIIHMX
BCILIECTB.

UenoBek B MHpE BEIIECTB M MaTEpUaJOB: BaXXHEUIIME CTPOUTENIbHBIE MAaTEpHUAIIbI,
KOHCTPYKLUHMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KEpamMuKa, MaTepuajbl Uil  DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHUYECKHE U MUHEPAIBHBIC yI00pEHUSI.

XUMHUS ¥ 3J0pOBbE YEJIOBEKA: MPABUJIA HMCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENApaToB, MpaBUiia
0€30IMacHOTO MCIIOIH30BAHMS MPENapaToOB OBITOBOM XMMHH B MOBCEHEBHOMN KU3HU.

MeXnpeIMETHRIC CBA3H.

Peanuzanus MeXIpeIMETHBIX CBSI3€W MpH HM3YYEHHH OOIIed M HeopraHuueckod xumuu B 11
KJIaCcCe OCYIIECTBIISIETCA 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATHH, Tak u
MOHATHM, SBISIOIIUXCS CUCTEMHBIMU JI OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBCHHO-HAY4YHBbIC TOHSTHS: HAYYHBIH (aKT, THIOTE3a, 3aKOH, TCOPHS, aHaJM3,
CHHTCEC3, Knaccuquaum{, HepI/IOIlI/I‘-IHOCTB, H3.6JIIOI[€HI/I€, BKCHepI/IMeHT, MOI[CJII/IpOBaHI/Ie, I/ISMepeHI/Ie,
SIBJICHHE.

®dusmka: Marepusi, HIHEPrus, Macca, aroM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, H3OTOII,
PaZOaKTUBHOCTh, MOJIEKYJIa, SHEPTeTUYECKUIl ypPOBEHb, BEIIECTBO, TEI0, 00bEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3NYECKHUE BEIIMUMHBI U CAMHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kneTka, opraHu3M, sKOocHcTeMa, Ouocdepa, MaKpo- U MHUKPOAIJIEMEHTHI, BUTAMHHBI,
0OMeH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MOPO/IbI, TOJIE3HBIE NCKOMAEMbIE, TOTUIUBO, PECYPCHI.

TGXHOJ'IOFI/ISII XUMHUYCCKas HpOMI)IHIJ'IeHHOCTI), MCTaJ'IJ'IprI/ISI, HpOI/I3BOJICTBO CTpOI/ITGJ'II)HI)IX
MaTepHUalioB, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUIIEBAs MPOMBIIIICHHOCTh, (apMarieBTHYeCKas
HpOMI)IIHJ'IeHHOCTI), HpOH?;BOI[CTBO KOCMECTHYCCKUX npenapaTOB, HpOI/ISBOI[CTBO KOHCTPYKIH/IOHHI)IX
MaTepualoB, JEKTPOHHAS TPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.

Inanupyemvie pe3ynromamsl OCBOSHHS MPOTpaMMbl MO XMMHHM Ha ypPOBHE CPEIHEro OOIIero
o0Opa3oBaHHUsl.

@DenepallbHbII TOCYAapCTBEHHBIM 00pa30BaTENbHBIN CTaHAAPT CPEJHEro OO0Iero oOpa3oBaHU
yCTaHABIUBaeT TPeOOBaHHUS K pe3ysibTaTaM OCBOCHHS OOYYArOMIMMHCS MPOTPaMM CPEIHEro OOIIero
oOpa3zoBaHus (JIMUHOCTHBIM, METANPEIMETHBIM W MpeaMeTHbIM). HayuHo-MeToaudeckoit OCHOBOW Jis
pa3pabOTKH IUIAHUPYEMBIX PE3YIbTATOB OCBOCHUS MPOTPAMM CPETHEro OOIIEro 0Opa3oBaHUs SIBISETCS
CHCTCMHO-H@HTGHLHOCTHBIﬁ IIoaXO0d.

B COOTBETCTBUH C CUCTEMHO-ACATCIBHOCTHBIM ITOAXOJ0M B CprKType JINYHOCTHBIX pGSYJ'II)TaTOB
OCBOEHUSI TIpeaMeTa «XUMHUS» Ha YpOBHE CpPETHEro oO0miero oOpa3oBaHUs BBHIICICHBI CIETYIOIIHE
COCTaBJISIONINC:

* OCO3HaHHE OOYYAIOIUMUCS POCCHMCKOW TPa)kTaHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPAa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOIPEIEIICHHIO;

b HaJINn4Yne MOTUBAITUU K 06yqumo;

* IIEeJICHAINIPABJIECHHOE PA3BUTHE BHYTPEHHHX YOESXKICHWM JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
[IEHHOCTEH M UCTOPUUYECKHUX TPAJAHUINKI 0a30BOM HAYKH XUMHH,

* TOTOBHOCTh M CIIOCOOHOCTH OOYYAlOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JESITEIBHOCTH
IIEHHOCTHO-CMBICIIOBBIMHA yCTaHOBKaMI/I, HpI/ICYIJ_II/IMI/I HCHOCTHOP’I CUCTEMEC XHMMHUYECCKOI'O



o0Opa3oBaHuS;
HAJIMYME TPABOCO3HAHMS HKOJOTHUYECKOW KYyJIbTYphl M CHOCOOHOCTH CTaBUTh LENU H
CTPOUTDH KU3HCHHBIC IJIAHBI.

Jluunocmuvlie pe3ynbmamsl OCBOCHUS TpeIMeTa « XUMHsD» JOCTHTAIOTCS B €AMHCTBE y4eOHOW M

BOCITUTATEIIbHOM ACATCIIBHOCTH B COOTBETCTBUH C I'YMaHHUCTUYCCKHMHU, COLIMOKYJIBTYPHBIMHU, JYXOBHO-
HpPAaBCTBCHHBIMU ILEHHOCTAMU H HACATIaMU pOCCHﬁCKOFO IrpaXaaHCKOro O6H.[GCTBa, INPUHATBIMHA B
O6H.[€CTBC HOpMaMK MW IIpaBUJIaMH IIOBCACHUA, CHOCO6CTBYIOH_II/IMI/I mponeccaMm CaMOIIO3HAHMA,
CaMOpa3BUTHUA 1 HPaBCTBEHHOI'O CTAHOBJICHUS JIMYHOCTHU o6yqa}0mnxc>1.

JImgyHOCTHBIE PE3YIbTATEI OCBOCHHUA IIPCIAMETA «XUMUSD OTpaxxaroT C(l)OpMI/IpOBaHHOCTB OIIBITa

II03HABaTEIILHON U HpﬁKTH‘-IGCKOFI JACATCIIBHOCTHU 06yqa10un/1xcsi 0 pcain3alli IMPUHATBIX B O6H.I€CTB€

I.[CHHOCTCI\/JI, B TOM YHCJIC B 4aCTH:

1) rpaskIaHCKOTO BOCITUTAHHMSL:

0CO3HAHMS 00YYArOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00SA3aHHOCTEH, yBaKEHHS K
3aKOHY U IIPaBOIOPALKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMax W IpaBUJIaX MEXKIMYHOCTHBIX OTHOILLICHHH B
KOJUIEKTUBE;

TFOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATENLHOCTH MPH CO3/1aHUM YUYEOHBIX MPOEKTOB,
pelIeHnH y4eOHBIX U T03HABATENbHbIX 3a/1a4, BHITOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;
CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTbI JPYruX
IIPU aHAJIM3€ Pa3JInYHBIX BUJIOB YUEOHOMU AESTEIbHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILLIECHHUS K MCTOPUYECKOMY U HAYyYHOMY HACJIEIUI0 OTEUYECTBECHHOU
XUMUH;

YB@KEHHUsI K TPOILIECCY TBOpPYECTBA B OOJACTH TEOPHM U MPAKTUYECKOTO NPUMEHEHUS
XUMHUH, OCO3HAaHHA TOrO, 4YTO JOCTHMIXKEHUS HAYKH €CTb pe3yibTaT JIATEIbHBIX
HaOJII0/IEHUH, KPOTIOTJIMBBIX 3KCIIEPUMEHTANIBHBIX ITOMCKOB, OCTOSTHHOTO Tpy/a Y4EHBIX
Y IIPaKTUKOB;

WHTEpECa M IO3HABATEIbHBIX MOTHMBOB B IIOJYYEHHM H IIOCJIEAYIOIIEM aHajau3e
MH(}OpPMaLIUHU O MEPEIOBBIX TOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMHUU;

3) AYXOBHO-HPAaBCTBECHHOT'O BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O ITOBECACHU,

CIIOCOOHOCTHU OIICHUBATh CUTyalluH, CBA3aHHBIC C XUMHWYCCKUMMU ABJICHUAMHA, U IPUHUMATD
OCO3HAaHHBIC PCHICHUSA, OPUCHTHUPYACHh HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI U IICHHOCTH,
TOTOBHOCTH OLICHMBAaTh CBOE MOBEIACHUE U IMOCTYIIKHU CBOHX TOBapI/IH_[eﬁ C TIO3UIUM
HPABCTBCHHBIX U IIPAaBOBBIX HOPM M OCO3HAHHE HOCHG}ICTBI/Iﬁ 9TUX IMMOCTYIIKOB;

4) popMUPOBAHUS KYJIBTYPbI 3I0POBBSI:

MOHUMAaHHUS IIEHHOCTEH 3I0pOBOrO0 M 0e30macHoro obpas3a >KW3HU, HEO0OXOAMMOCTH
OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (DH3MUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;
coOmrofeHusi mMpaBuil 0e30MacHOr0 OOpalleHHs] ¢ BElECTBAMU B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYJAOBOU JIEATEIBHOCTH;

MOHMMAHUS [I€HHOCTH TMpaBWI WHAUBHIYAIbHOTO U KOJUIEKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIIUSX, YTPOXKAIOIINX 3A0POBBIO M KU3HHU JFOCH;

OCO3HAHHUS TIOCJICICTBUH W HEMPHUATHS BPEIHBIX NMPHUBBIUEK (YHMOTPEOJICHUS AITKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyA0BOTO BOCITHUTAHUS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-UCCIIEOBATENbCKOM JI€ATEIbHOCTH,
OOIIECTBEHHO M10JIE3HON, TBOPYECKOM U APYTUX BUAAX AEATEIBHOCTH;



YCTAaHOBKM HAa aKTMBHOE Y4YacTHE€ B PEIIEHUU MPAKTUYECKUX 3aJad COLUAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YYEHHUIO Npodeccuil pasiMyHOTO Pojaa, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS [TPEIMETHBIX 3HaHUH 110 XUMHH;

YBaKEHU K TPYLY, JIIOJIM TpyZAa U pe3ysibTaTaM TPYA0BOH AEATENbHOCTH;

TFOTOBHOCTH K OCO3HAHHOMY BbIOOPY HMHIMBHUIYaJdbHOH TpaeKTOpuu o0Opa3oBaHus,
Oyaymell mpodeccud M pealn3alud COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTpeOHOCTEN 00111eCTBa;

6) JOKOJOIrH4Y€CKOro BOCIIMTaAaHUA:

HKOJIOTHYECKH IIeTIECO00Pa3HOTO OTHOIICHUS K MPHUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHHS
JKH3HH Ha 3eMIIE;

NOHMMAaHHA TI00ATBFHOTO XapaKTepa HKOJOTHUECKUX MPOOJIeM, BIMSIHUAS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATIBHOM CPEBI;

OCO3HaHUS HEOOXOJUMOCTU MCIOJIb30BAHUS JOCTHKEHUM XUMUH JIJIS PEIICHHs] BOIIPOCOB
paMOHAIBHOTO MPUPOIOIOIb30BAHNS;

AKTUBHOTO HENPUATHS ACUCTBUIN, NPUHOCAILIMX BPEd OKPYKAIOIIEH NPUPOAHOWU cpene,
yMEHUs MIPOTHO3UPOBATH HeOJIaronpusTHbIC 3KOJIOTUYECKHE MOCJIE/ICTBUS
IIPEANPUHUMAEMBIX ACUCTBUI U IIPENOTBpALaTh UX;

HaJIU4Ms PA3BUTOrO 3KOJIOTMYECKOIO MBIILIEHUS, JKOJOTHYECKOW KYJBTYpPBI, OIIbITA
JIEATEIIbHOCTH JKOJIOTMYECKOM HAIpPaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMMHU B
[I03HABATEJIbHON, KOMMYHUKATUBHON M COLIMAJIBLHOW NPAKTUKE, CIIOCOOHOCTU U YMEHHUS
AKTUBHO MPOTUBOCTOSTH HJICOJIOTUH XeMOohoouu;

7) HCHHOCTH HAYYHOI'O ITO3HAHU:

c(OPMHPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3sBUTHSI HAYKH U OOIIECTBEHHOMN NMPaKTHKHY;

NOHMMaHHA CHenu(UKA XUMHUHM KaK HayKH, OCO3HaHHs e€ poin B (opMuUpoOBaHHH
palMOHAIFHOTO HAYYHOTO MBIIUICHUS, CO3AaHWU IIEJIOCTHOTO TMPEICTaBICHHUS 00
OKpY’KalolleM MHUpe KaK O €IWHCTBE NMPHUPOAbI W YeJOBEKa, B MO3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEW U pelIeHUH MPOOIJIeM COXpaHEHUs IPUPOJTHOTO PAaBHOBECHS;
yOexKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHM JJIsl COBPEMEHHOM NMBMIM3AIMU: B €€
IYMaHUCTUYECKOH HampaBiIeHHOCTH M BaXHOM poOIM B CO3AaHMU HOBOM  0a3sbl
MaTepHaJIbHONH KYyJBTYPbl, pEIIEHHUH TIJIOOANbHBIX MpOOJIeM YCTOWYMBOIO Ppa3BUTHUSA
4eJI0BEYECTBA — CHIPbEBOIL, SHEPreTUYECKOH, MUILIEBON U HKOJIOTHYECKOM 0e30MacHOCTH, B
pPasBUTHM MEIMIMHBL, OOECHEeUeHUM YCJIOBHM YCHEIIHOrOo TpyAda M SKOJIOTHYECKH
KOM(OPTHOH KU3HU KKIOTO YeHa O0IIeCTBa,;

€CTeCTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOAOB IIO3HaHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOIh30BATh MOTydaeMble 3HAHUS
JUI aHanu3a W OOBSICHEHHWsS SIBICHUH OKPYKAIOMIETO0 MHpa M MPOUCXOISMIIMX B HEM
U3MEHEHUH, YMEHHUs JleNaTh 00OCHOBAaHHbBIE 3aKJIOYEHUS Ha OCHOBE HAayuyHBIX ()aKTOB U
UMEIOIMXCS JAHHBIX C LENbIO MOMYyYSHHs JOCTOBEPHBIX BHIBOOB;

CHOCOOHOCTH CaMOCTOSITENIEHO MCIIOJIb30BaTh XUMUYECKUE 3HAHUS Ul pelIeHHs Ipobiem
B PEAJIbHBIX )KU3HEHHBIX CUTYaIUX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATENILCKOM e TETFHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO W CaMOOOpa30BaHUIO, K
aKTHBHOMY TIIOJyYCHUIO HOBBIX 3HAHMH MO XUMHH B COOTBETCTBHHM C >KH3HCHHBIMHU
MOTPEOHOCTSMH;

UHTEpeca K OCOOCHHOCTAM TpyAa B pa3nuyHbIX cdepax mnpodeccHoHaIbHOM



JACATCIIbHOCTH.

Memanpeomemuvie pe3ynbmamusl OCBOSHHsI Y4eOHOro npeamera «XUMHUsS» Ha YPOBHE CPEIHETO

o011ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYMMbIe i1 (POPMHUPOBAHUS MHUPOBO33PEHHUS OOYHAIOUIMXCS MEXKIUCIHUILTIMHAPHBIC
(MeXnpeaMeTHbIE) O0IIeHaAYYHbIE TIOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI
MUpa U CHEHU(PUKY METOJOB IO3HAHMS, HCIIOJIb3YEMbIX B ECTECTBEHHBIX HayKax
(MaTepusi, BEIIECTBO, SHEPrus, SBJIEHUE, MPOLIECC, CUCTeMa, HAy4YHBIH (aKT, MPHUHIIMII,
TUI0TE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeNoBaHHe, HaOI0JIeHUEe, HU3MEpEeHue,
SKCIIEPUMEHT U JpYyTHUe);

YHUBEpPCaJIbHbIE yueOHbIe NecTBUS (mo3HaBaTeIbHBIE, KOMMYHHKaTUBHBIE,
perynsTHBHBIE), obecnednBarouie (GopMHpoBaHUE (YHKIMOHAIBHOW TPAaMOTHOCTH H
COLMAIBHONW KOMIETEHIINH 00y4aronxcs;

CHOCOOHOCTh  OOyYaromMXCS ~ HCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIHUILIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHMS U YHUBEpCAJbHbIE yueOHbIC NEHCTBUS B MO3HABATEIHHOU H
COIIMAJIbHOM MPAKTHKE.

MeTaHpeI{MeTHHe PE3YyIbTAaThI OTpaxxaroT OBJIaACHUC YHUBEPCAIIbHBIMU y‘le6HbIMI/I
IMMO3HABATCIIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMU JEUCTBUSMU.

OBJI&I[GHI/IG YHUBCPCAJIbHBIMU y‘-Ie6HI)IMI/I II03HaBaTCJIbHBIMU I[CflCTBI/I?IMPII

1) Ga30BbIC JIOTHUECKUE ICHCTBHSL:

CaMOCTOSITENIbHO ~ (OPMYyJIUPOBaTh M aKTyaJIM3UpOBaTh  IpoOJeMy, BCECTOPOHHE €&

paccMmarpuBaTh;

OTpEeAeNATh LETu IeATeNbHOCTH, 33/aBas HapaMeTpbl W KPUTEPHUH UX JOCTHKEHUS,
COOTHOCHUTD PE3yJIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU IEJISIMH;

WCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUW TNPUEMBI JIOTUYECKOTO MBIILUIEHUS — BBLACIATH
XapakTepHble MPU3HAKA MOHATUM W YCTAHABIMBATh MX B3aWMOCBS3b, HUCIOJIB30BATh
COOTBETCTBYIOIIUE TOHITHS JJI OOBSICHEHUSI OT/ACTBHBIX (PAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUU TSI KJacCU(UKAIIUU BEIIECTB U XUMUYECKUX PEAKITU;
YCTaHABIUBATH MPUYUHHO-CIICJICTBEHHBIE CBS3H MEXKIYy U3YUaEMbIMH SIBJICHUSIMU,

CTPOUTH JIOTHYECKHE pacCyXIeHHs (MHIYKTUBHBIE, JIEAYKTHUBHBIE, IO aHAJOTHUH),
BBISIBJIAT  3AKOHOMEPHOCTM M IPOTUBOPEYMS B  PACCMaTPUBAEMBIX  SIBIICHHUSIX,
dbopMyIUpOBaTh BHIBOJBI M 3aKIIOYCHHUS,

NPUMEHSTh B MpoIlecce MO3HAHMsI, UCTIONb3yeMble B XUMUU CHMBOJIMUYECKHE (3HAKOBBIC)
MOJIeIH, MPEoOpPa30BbIBATh MOJETbHBIC MPEACTABICHUS — XUMHYECKHH 3HaK (CHMBOM)
JIIEMEHTa, XUMHYeckas (opMmyna, ypaBHEHHE XUMHYECKOW peaklUd — MpPU pPEUIeHHH
y4eOHBIX TMO3HABATEIHHBIX M TMPAKTHUUECKUX 3a]lay, MPUMEHATh Ha3BaHHBIE MOJCIHHBIC
MIPEACTABICHHUS [IJISl BBIABJICHHS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U
XUMHYECKUX PEaKIUM.

2) 6a30BBIE MCCIIEIOBATEIBCKUE ICHCTBHS:

BIIaJICTh OCHOBAMM METOJIOB HAy4YHOI'O II03HAHUS BELIECTB U XUMUYECKUX PEAKIUN;
dopmynaMpoBaTh LMW W 33JaYM  HMCCIEJOBAHUS, MCIIOJIB30BaTh IIOCTABICHHBIE H
CaMOCTOSITENIbHO C(HOPMYJTUPOBAaHHBIE BOIPOCH B KayeCTBE MHCTPYMEHTA IMO3HAHMUA WU
OCHOBBI JUIsI (DOPMUPOBAHMS THIOTE3bl MO MPOBEPKE IMPABHIBHOCTH BBICKA3bIBAEMBIX
CYKJICHHH;

BJIQJICTh HABBIKAMH CaMOCTOSITEJIBHOTO IUIAHWPOBAHUS MW TIPOBEJICHUS YUYEHHUYECKUX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHMsA HaOJI0AaTh 3a XOAOM Ipolecca,
CaMOCTOSITENILHO IPOTHO3UPOBATh €0 Pe3ysbTaT, (OPMYIMPOBATE 0OOOLIECHHS U BHIBOJbI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB HCCIEIOBaHMSA, COCTABISATH OOOCHOBAHHBIN



OTYET O MpOAETaHHOH padoTe;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIe0BAaTeNbCKOM U TMPOEKTHOW JIEATEIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEJIbHOMY IMOMCKY METOJOB PELICHUS
IIPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3JIMYHbIX METO/IOB [TI03HAHMS.

3) pabora ¢ uHpOpMaLueii:

OPHEHTHPOBATbCS B PA3IMUHBIX HCTOYHHMKAX HHPOpPManuu (HAYYHO-TIOIYJISIpHAs
JAUTEpaTypa XUMHUYECKOTO COAEp)KaHMs, CHpPaBOYHBIE HOCOOMs, pecypchl MHTepHera),
aHAIM3UPOBaTh MH(OPMALMIO PA3TUYHBIX BHIOB U (OpM NpEACTaBICHHS, KPUTUIECKU
OLICHUBATH €€ I0CTOBEPHOCTh U HETIPOTHBOPEUYNBOCTD;

dbopMyaHpoBaTh 3ampochl W NPUMEHSTHh PaA3IMYHBIE METOJAbI NPU TOUCKE U O0TOOpe
uHpOpMaLnu, HeOOXOAMMOM I BBIITOJIHEHHS YUeOHBIX 33/1a4 ONMPEaeIEHHOTO THIIA;
nproOpeTaTh OIBIT MCHOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH H
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIFHO BHIOMpATh ONTHMAIBHYIO (hOopMy HpeAcTaBleHHsS MH(POPMAIMH (CXEMBI,
rpaduKH, AMarpaMmbl, TaOJIHIbI, PUCYHKH U IPYTHUE);

UCIIONIb30BAaTh HAy4YHBI S3BIK B KayecTBE CPEICTBa NpU paboTe C XUMHUYECKOU
uH(pOpMaIKeil: MPUMEHATh MEXKIPEeIMETHbIC ((PU3NUECKHEe M MaTeMaTW4eCKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpeBHATYPBI, HOMEHKIIATYPY;

UCTIOJIB30BAaTh M MPE0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJI&I[GHI/IG YHUBCPCAJIbHBIMU KOMMYHHUKATHUBHBIMUA IIGIZCTBH?IMI/I:

3aJ]aBaTh BOIPOCHI IO CYLIECTBY OOCYKJaeMOW TEeMbI B XOZ€ AHAIOra W/MIHM JUCKYCCHH,
BBICKA3bIBaTh MHJEH, (OPMYIMPOBATH CBOU NPEIJIOKEHHS OTHOCHTEIbHO BBIIOIHEHUS
NpeI0KEHHOH 3a/1a4H;

BBICTYIIaTh C IPE3CHTALMEH pPE3yJbTaTOB IO3HABATEIBHOM NEATEIBHOCTH, IMOJYyYEHHBIX
CaMOCTOSITENIBHO WM COBMECTHO CO CBEPCTHUKAMU IIPHU BBINOJIHEHHH XHUMHUYECKOTO
AKCIEPUMEHTA, NMPAKTUYECKOW pabOThl MO UCCIIEJOBAHUIO CBOMCTB HM3y4YaeMbIX BELIECTB,
peanu3anuu yueOHOro npoekta u (opMyIHpoBaTh BBIBOJBI 10 Pe3yJIbTaTaM MPOBEIEHHBIX
MCCJIEIOBAaHUM ITyTEM COTJIAaCOBAHMS IMO3ULIUHN B X0Z€ 00CYX/IeHNs 1 0OMEHAa MHEHUSIMH.

OBnazneHre yHUBEPCAIbHBIMU PETYJISATUBHBIMU JIEHCTBUSAMU!

CaMOCTOSITENIFHO IUIAHUPOBAaTh M OCYIIECTBJIATH CBOIO IO3HABATENBHYIO JEATEIBHOCTD,
ompenenss e€ LeMM M 3aJauyd, KOHTPOJUPOBaTh U IO Mepe HeoO0XOAUMOCTH
KOPPEKTHPOBATh MpeAJaracMblii aaropuT™M JEHCTBUH NpU BBHINOJHEHUH YYEOHBIX U
UCCIIeIOBATEIbCKUX 3a7ay, BbIOMpaTh Hanbosee >PQPeKTHBHBIN crmocod MX peleHus c
y4€TOM MOTY4YEHHUsI HOBBIX 3HAHUH O BELIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIIATh CaMOKOHTPOJIb CBOEH JESTENbHOCTH Ha OCHOBE CaMOaHaln3a M|
CaMOOIICHKH.

[IpeameTHBIE pE3ynbTaThl OCBOSHUSI MPOTPAMMBI CPEHEro 00IIero oOpa3oBaHUs MO XWMHH Ha

0a30BOM ypOBHE OpPHEHTHUPOBAHBI Ha OOCCIIECUYCHHE TMPEUMYIIECTBEHHO 00Ie00pa3oBaTeIbHON W

O6I.I.ICKy.HBTypHOﬁ HOATOTOBKH 06yqa}0umxcsi. OHU BKIIOYAIOT CHCI_II/I(I)I/I‘-ICCKI/IC JJI y‘-IC6HOl"0 npeamMera
«XUMUA» HAay4YHbIC 3HaHHA, YMCHHA H CIIOCOOBI JEeUCTBHI 1O OCBOCHHIO, HHTCPIIpETAlUU U
npeo6pa30BaHmo 3HaHPII>i, BUJBI JCATCIBHOCTH IO IMOJIYUCHUIO HOBOI'O 3HAHWA U TPUMCHCHHUIO 3HAHUH B
Pa3JINIHBIX y‘Ie6HHX U PCAJIbHBIX KHM3HCHHBIX CUTYyallUAX, CBA3AHHBIX C xumuen. B nporpamme 1o

XUMHHU ITPEAMCETHBIC PE3YyJIbTAaThbl MPEACTABJIICHEI 110 I'OJaM U3YUYCHUS.

K konmy oOyuenuss B 10 kmacce mpeaMeTHbIE pe3yibTaThl OCBOSHUS Kypca «OpraHmueckas

XUMHUSD OTPaxaroT:
c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-HAYYHON

KapTUHBI MUPA, POJIM XMMUHU B MTO3HAHUU SIBIICHUH TPUPOABI, B (POPMHUPOBAHUHU MBIIUICHUS U KYJIBTYPHI



JUYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTU, HEOOXOIUMOW /il pEIIeHUs MPAKTUYSCKUX 3adad U
AKOJIOTHYECKA 0O0OCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHOM cpejie;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

OCHOBOTIOJIATAIONINE TMOHATHS (XMUMHUYECKUI DIIEMEHT, aToM, JJIGKTPOHHAs O00O0JI0YKa aroma,
MOJIEKYJa, BaJ€HTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas Qopmyna
(pa3BépHyTass U COKpall€HHas), MOJIb, MOJSpPHasT Macca, MOJISPHBIA OO0BEM, YTJIEPOJHBIM CKEJerT,
GyHKIMOHANbHAS TpYMIa, paadKal, HW30Mepus, HU30MEpbl, TOMOJOTHYECKHI psl, TOMOJIOTH,
YIJIEBOJIOPOBL, KUCIOPOA M a30TCOAEPKALIUE COCOUHEHHUS, MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSMHEHMS);

TEOPHUH U 3aKOHBI (TEOpUs CTPOEHUSI Oprannyeckux Bemects A.M. byTiiepoBa, 3aKk0H coxpaHeHUs
MacChl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3BIK XUMUH;

MHPOBO33PEHUYECKHE 3HAHUS, JISKAIIME B OCHOBE IMOHHMMAHMS MPUYUHHOCTH M CHUCTEMHOCTHU
XUMHUYECKUX SIBICHUH, (PaKTOIOTHYECKHe CBEICHUS O CBOICTBAaX, COCTaBe, MOJYyUYEHUU U OE30MacHOM
MCIOJIb30BAHUU BaXHEHIIINX OPraHUYECKUX BEUIECTB B OBITY U MPAKTUUYECKOM 1eATEeIHbHOCTH YeTIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHUI BBISBIATH XapaKTepHbIE MPU3HAKU TOHSATHH, yCTaHAaBIMBaTh HX
B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMIOHATHS IMPU ONHMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLICHUN OPTAaHUYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh yYMEHUW HCMOJIB30BATh XUMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEéPHYTOH, COKpamEéHHON) (OpMyJI OpPraHWYECKUX BEIICCTB U
YpaBHEHUN XWMHUYECKHX pEaKIMi, M3rOTaBIMBaTh MOJEIM MOJEKYJ OPraHWYECKHUX BEIIECTB s
WJUTFOCTPALIMM X XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHI yCTaHABIUBATh MPUHAAJICKHOCTh HW3YYCHHBIX OPraHUYECKUX
BEIIECTB MO UX COCTaBY U CTPOSHUIO K OMPENEIEHHOMY KIIACCy/TpYyIIie COeTUHEHHUH (YyIieBOAOPOIbI,
KHCIIOPOJI ¥ a30TCOJIepIKalllie COeIMHEHUS, BBICOKOMOJCKYIISIPHbIE COSIMHEHHMsI), 1aBaTh UM Ha3BaHH
no cucrematnueckoit HomeHkiatype (IUPAC), a Takke MpUBOIUTH TPHBHAIBHBIC HA3BaHUS OTICIbHBIX
OPTraHWYECKUX BEIIeCTB (ITWICH, TPOINUJIEH, aleTUJIeH, JTWJICHTJUKOIb, TJIUIEpHH, (EHO,
dbopmanibieTu, aneTanbACTU]l, MypaBbHHAs KHUCJIOTA, YKCYCHas KHCIIOTa, OJIEMHOBas KHUCIIOTA,
CTeapuHOBAas KUCIIOTa, TITI0K03a, PPYKTO3a, Kpaxmal, [eJUTI0JI03a, TJIUIIHH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEAETATh BUIbl XUMHUYECKON CBS3U B OPTaHUYECKHX COETUHEHUSIX
(omuHApHBIE U KpaTHBIC);

c(OpMUPOBAHHOCTh YMEHHUS MPHUMEHSTH IMOJIOKEHHUSI TEOPUU CTPOCHHS OPraHUYECKUX BEIIECTB
A.M. bytnepoBa ayis 00bSICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT UX COCTaBa M CTPOCHHMSI; 3aKOH
COXpaHEHUsI MacChl BEUIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (PU3MUYECKHUE M XHUMHYECKUE
CBOMCTBA TUIMYHBIX MPEJCTABUTEIICH PA3TMIHBIX KJIACCOB OPTaHUYECKUX BEIIECTB (METaH, dTaH, dTHJICH,
MIPOIMJICH, aleTwiIeH, OyramueH-1,3, mMeTmiOyTaauen-1,3, O€H30J1, METaHOJ, JTaHOJ, STHUJICHIJIMKOJIb,
MIepuH, (PEeHo, aneTanbJAeTyu/l, MypaBbUHAsA U YKCYCHAasl KHUCIOTHI, TJIFOKO3a, Kpaxmall, IEeJUTI0JI03a,
AMUHOYKCyCHasi KHUCJIOTa), WJUIIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXAYy HHMH YpaBHEHUSMHU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYyIT;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHUKH YTJIIEBOJOPOJHOTO CHIPhs (HE(DTH,
MPUPOAHBIN Ta3, Yroib), CIOCOOBI HMX TMepepadOTKM U MPAKTHUECKOe MPUMEHEHHE MPOTYKTOB
nepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHUHA TMPOBOJUTH BBIYUCICHHUS IO XWMHYECKHUM YPaBHEHHSIM (MaccChl,
00BbEMa, KOJIMYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEaKIUu IO HM3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB MM MIPOIYKTOB pPEaKlnn);

c(OpPMUPOBAHHOCTh YMEHHUH BIIAJIETh CHCTEMOH 3HaHWK 00 OCHOBHBIX METOJaX HAy4YHOTO



MO3HAHUS, UCHOJB3YyEMbIX B XMMHU TPH HM3YUYEHUH BEUIECTB M XMMUYECKHUX SBICHHH (HaOioneHHe,
U3MEpPEHUE, HKCIEPUMEHT, MOJCINPOBAHUE), HCIOJIb30BaTh CHCTEMHBIE XHMHUYECKUE 3HAHUS UL
IPUHATHUSL PEUIEHUM B KOHKPETHBIX JKU3HEHHBIX CUTYyalMsIX, CBS3aHHBIX C BELIECTBAMU U HUX
IIPUMEHEHHUEM;

c(OpMUPOBAHHOCTh yMEHHI COONIOAATh MpaBuja IOJB30BAHUS XUMHUYECKOW TMOCYIOH U
1abopaTopHBIM O0OpYJOBaHUEM, a TaKXkKe IMpaBuia OOpallleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMH IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh ~YMEHHUI IJIAaHUPOBaTb W  BBIIOJHATH XUMHUYECKUH  OKCIIEPUMEHT
(mpeBpallleHUs] OPraHUYECKUX BEIIECTB MPHU HArpPEeBaHUHU, MOJyUYEHHUE STUJIICHA U U3YUYEHHE €ro CBOICTB,
KayeCTBEHHBIC DPEAaKLIMU OPraHMYECKHUX BEIECTB, JeHATypalus OEJIKOB INPH HAarpeBaHUM, LIBETHBIC
peakuuy OEJIKOB) B COOTBETCTBHHU C MPABUIIAMH TEXHHKH 0€30MaCHOCTH MPU OOpAILCHUH C BEIECTBAMH U
na0opaTOpHBIM 00OPYZOBAaHUEM, MPEICTABIATh PE3YJIbTAaThl XMMHUYECKOTO JKCIEpUMEHTa B (Qopme
3allUCH ypPaBHEHMH COOTBETCTBYIOUIMX peakiuii M (HOpMyIupoBaTh BBIBOABI Ha OCHOBE JTHX
pe3yabTaTOB;

c(OpPMUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH AaHAJIM3UPOBATh XUMHUYECKYI0 HH(POpPMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (Cpe/ICTBA MaccoBOi nH(popmaiuu, IHTepHeT U ApyTUX);

c(hOpMUPOBAHHOCTh YMEHUI COOIIOIATh MpaBUiia YKOJIOTUYECKHU I€I1eCO00Pa3HOro MOBEACHHS B
OBITY W TPYIOBOW AEATENBHOCTH B LEISIX COXPAaHEHHS CBOETO 3J0POBBS M OKPYKAIOMIEH MPHUPOIHOMN
Cpelbl, OCO3HaBaTh ONACHOCTb BO3JCHWCTBUS HA JKMBBIE OpPraHU3Mbl OIPEIACIEHHBIX OPraHMYECKHUX
BellecTB, MoHuMas cmbica mnokazatens [I/JIK, mnosicHATh Ha mnpumepax crnocoObl YMEHBLIECHUS U
IIPEAOTBPALIEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

JUTsL OOYUaIOLIUXCS C OTPAHMYEHHBIMUA BO3MOXKHOCTSMHU 37I0POBbSI: YMEHHE MPUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METO/1AaX [TO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUIA CJENBbIX U CIA0OBUIAIIMX OOYYAIOUIMXCS: YMEHHE MCIONb30BaTh pelibe()HO TOUCHHYIO
cucreMy obo3HaueHuit JI. bpaiins 11 3anucu xumuueckux Gopmyd.

K xonmy oOyuenuss B 11 kmacce mnpeaMeTHble pe3yJabTaThl OCBOCHHS Kypca «OOmas u
HEOPraHWYEeCKasi XUMHUSD OTPAKAOT!

c(hOpMUPOBAHHOCTh TPEJICTABICHUM: O XHMHUYECKOM COCTaBIISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XMMUHU B TIO3HAHUU SIBJICHUM MPHUPOABI, B (POPMUPOBAHUM MBILIIEHUS U KYJIbTYpPbI
JMYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAWMOW JUIs pelleHHs MPAaKTHYEeCKUX 3a1ad U
HKOJIOTUYECKH 0OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpeIe;

BJIA/ICHNE CUCTEMON XMMHUYECKUX 3HAHWUM, KOTOpask BKIIIOYACT:

OCHOBOIOJIATAIONIME TOHATHS (XUMHUYECKHH 3JIEMEHT, aToM, H30TOm, S-, P-, O- BIEKTPOHHBIC
opOuTanyM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISPHBIH 00BEM, BAJIEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTb,
CTETIeHb OKUCJCHMS, XUMHUYecKas CBs3b (KOBAJCHTHAs, HWOHHAsA, MeTaJUIM4ecKas, BOJOPOJHAas),
KPHUCTAJUIMYECKAsT PEIIETKA, TUIIBI XUMUYECKHX PpEaKIUH, pacTBOP, AJIEKTPOJUTHI, HEINEKTPOJIUTHI,
JJEKTPOJIUTUYECKAs JTUCCOLMALNSA, OKHCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh XHMHMUYECKOW pEaKIVH,
XUMHUYECKOE PABHOBECHE);

TEOPUU U 3aKOHBI (TEOpHs DIEKTPOIUTHUECKON AMcconManuu, nepuoaudeckuii 3akon JI.U.
MeHeneeBa, 3aKOH COXPAaHEHMS MacChl BEILECTB, 3aKOH COXPAHEHUs U IPEBPALICHUS JHEPIUU IIpU
XUMHUYECKHUX pEaKLHUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XMMHUH, MUPOBO33PEHUECKHUE 3HAHUS,
JIeKallie B OCHOBE MOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SBICHHH, (PaKTOIOrMYECKHe
CBEJCHMS O CBOWMCTBAaX, COCTaBe, TMOJIYYEHMHM U O€30laCHOM HCIIOJIb30BAHMM  BaKHEHUIIUX
HEOpPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JAESITEIbHOCTH YEIIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHIl BBISBIATH XapaKTepHbIE MPU3HAKU TOHSATHM, yCTaHaBIMBaThb HX
B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS IIPU ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX
[IPEBPAILCHHU;



c(OPMHPOBAHHOCTh YMEHHMH HCIIOIB30BaTh XUMHYECKYI0 CUMBOJIHKY JJIsI COCTaBIEHUS (HOpMyI
BCIIECTB W YypPaBHEHHH XMMHUYECKUX peakluii, cucremaruueckyto HomeHkinatypy (IUPAC) wu
TPUBUAJIbHBIC HAa3BAaHUS OTACJIbHBIX HEOPIaHWYECKUX BELIECTB (yrapHbli Ia3, yIriIeKUCIbIM ra3, aMMHaK,
raméHasi U3BeCThb, Heral€Hasi U3BECTh, IUThEBAsA COJA, TUPUT U IPYTHE);

Cc(OPMHPOBAHHOCTE YMEHHUIl ONpEeAENsATh BaJCHTHOCTh M CTENEHb OKHUCIEHHUS XHMHUYECKHUX
3JIEMEHTOB B COCIMHEHMSIX pPAa3jIMYHOIO COCTaBa, BHJ XUMMUYECKOW CBA3M (KOBaJEHTHAas, HOHHAsd,
METaJUINYECKas, BOJAOPO/IHAs) B COSAUHEHUX, TUIl KPUCTAUINYECKON pemETKH KOHKPETHOIO BELIECTBA
(aToMHasi, MOJEKyJsIpHas, WOHHAas, METa/NIM4ecKas), XapakTep Cpedsl B BOJHBIX pacTBOpax
HEOPraHUYeCKUX COCIUHEHUM;

c(OpPMHPOBAHHOCTh YMEHHMI YCTaHABIMBATH NMPHHAUICKHOCTh HEOPTaHMYECKHX BELIECTB IO UX
COCTaBY K OIpeNe€HHOMY KJacCy/Tpymie COeAMHEHHUH (MpOCThie BEUIECTBA — METAUIbl M HEMETaJLIbl,
OKCH/[IbI, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE THIPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUU PaCKphIBATh CMBICT Tepuoandeckoro 3akona J[.M. MenngeneeBa u
JI€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO, OObICHUTEIbHYIO U IPOTHOCTUYECKYIO (DYHKINH;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh 3JIEKTPOHHOE CTPOEHHE aTOMOB XHMHYECKUX
aemeHToB 1-4 mnepuonoB Ilepumogmueckoil cucrembl xumudeckux siemeHtoB JI.M. Menneneesa,
UCIIOJIB3YSI TMOHATHS «S-, P-, O-3JMEKTPOHHBIC OPOHTAIN», «IHEPrEeTUYECKUE YPOBHU», OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHYECKHUX 3JIEMEHTOB U MX COCJUHEHHH IO mepuojiaM u
rpynmnaMm [lepuoandeckoii cucremsl xuMuyeckux aemMeHToB .M. Menneneesa;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30oBaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMICTBa
HEOpPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPXKAATH CYIIECTBOBAHHE T€HETHYECKON CBS3U
MEX]Jy HEOPraHWYeCKMMU BEIECTBAMU C IIOMOLIbI0 YpPAaBHEHMH COOTBETCTBYIOUIMX XHMHYECKHX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PHUIMPOBATh XHMHUYECKHE peakIuu IO pa3IUuYHbIM
NpHU3HAaKaM (YMCIY M COCTaBy pPEarupyrolluX BEIIECTB, TEIUIOBOMY 3G (eKTy peaklud, U3MEHEHHUIO
CTETeHEN OKUCIIEHUSI 3JIEMEHTOB, OOPaTUMOCTH peaKly, YHaCTHIO KaTalln3aTopa);

c(OpMUPOBAHHOCTh YMEHHUH COCTaBJISITh YPaBHEHHUS DPEAKIUIM pa3iINuHBIX THUIIOB, MOJHBIE M
COKpalI€HHbIE YpaBHEHUS PEaKlMil MOHHOIO OOMEHa, YUUTHIBas YCIOBHS, NMPU KOTOPBIX 3THU PEAKINH
UAYT 10 KOHI;

c(OPMHPOBAHHOCTh YMEHHUH IPOBOJUTH PEAKLUH, MOATBEP)KIAIOIINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHMYECKHUX BEIIECTB, PACIO3HABATH OIBITHBIM IIYTEM HOHBI, NPUCYTCTBYIOLIUE B
BOJHBIX paCTBOpaxX HEOPraHMYECKUX BEILECTB;

c(OpPMHPOBAHHOCTh YMEHUHN PACKPBIBATh CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUI
MOCPEJICTBOM COCTABIICHUS JIEKTPOHHOr0 OajlaHCa ITHX peaKiuii;

c(OpPMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOH peakuuu OT
pa3auuHbIX (PAKTOPOB; XapaKTep CMEIIECHHUS XMMHUYECKOTO PAaBHOBECHS B 3aBHUCHUMOCTH OT BHEIIHETO
BozaeicTBus (npuniun Jle Hlatense);

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XHWMHUYECKHE IPOLIECCHI, JIeXKAIIUe B OCHOBE
MPOMBIIIJICHHOTO TOJYYEeHUsI CEPHOM KHUCIOThI, aMMHaKa, a Takke c(pOpMUPOBAHHOCTh MPECTABICHUN
00 00IUX HAYYHBIX MPUHIUIAX U SKOJIOTHYECKUX MPOoOIeMax XUMHUUECKOT0 MPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUMCIEHUS C HUCIOJb30BAHUEM MOHATHUS «MaccoBas
JI0J1s1 BELLIECTBA B PACTBOPE», 0OBEMHBIX OTHOIIEHUH ra30B MPU XUMHUYECKUX PEAKIMSIX, MACChl BELIECTBA
Wi 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce UM 00BEMY OJTHOTO U3 YYaCTBYIOLIUX B
peaKiuu BELIECTB, TEIJIOBOro 3(QexTa peakiuy Ha OCHOBE 3aKOHOB COXpPAHEHHsS] MacChl BEIECTB,
IIPEBpAILEHHs] U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh yMEHUH COONIOJATh TMpaBWJa TOJB30BAHUS XUMHUYECKOW TIOCYIOM U
na0opaTOpHBIM 000pYZOBAaHHEM, a TaKKe IMpaBWiIa OOpalleHHs C BEHIECTBAMH B COOTBETCTBHH C



HHCTPYKIUAMMU 11O BBIIIOJIHCHUTO H&GOp&TOpHBIX XUMHNYCCKHUX OIIBITOB,

c(OpPMHPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIIOIHITH XUMHUYECKHI 3KCIIEPUMEHT (pa3ioKeHue
IIEPOKCHJIA BOAOpOAA B MPUCYTCTBUM KaTajau3aTopa, OIPENEICHHE CpEAbl pPacTBOPOB BEUIECTB C
IMOMOIIIBKO YHHUBEPCAJIBHOIO HWHAWKATOpPA, BJIWAHHUC PaA3JIAYHBIX q)aKTOPOB Ha CKOpPOCTb XUMHYECKOU
peaxkiuu, peakiiui HOHHOTO 0OMeHa, Ka4eCTBEeHHbIE PEeaKIMK Ha CyJb(art-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTMOH aMMOHHUS, PEHICHHE HKCIEPUMEHTANbHBIX 3a/ad mno teMaMm «Metambs»y u «Hemeramis») B
COOTBETCTBHUHU
C IpaBHJIaMU TEXHHUKHU O€30MacCHOCTH IIPU OOpaleHUH C BEIIECTBAMU U JIa0OPATOPHBIM 000pYI0BaHUEM,
MIPEJICTaBIATh PE3YJIbTaThl XMMUUYECKOTO dKCIIepUMEHTa B (hOopMe 3alUCU YPAaBHEHUN COOTBETCTBYIOIINUX
peakiuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh ~YMEHHH KPUTHUYECKH AaHAJIU3UPOBATh XHWMHUYECKYI0 HH(OPMALHIO,
MOJIy4aeMYI0 U3 pa3HbIX UICTOYHUKOB (CPEJCTBAa MACCOBOM KOMMYHUKAINK, IHTEpHET U Ipyrux);

c(OpPMHPOBAHHOCTh YMEHUHN COOJIIOJATh MpaBHiIa 3KOJIOTMYECKH LIE€JIECO00pa3HOT0 MOBEACHUS B
OBITY M TPYJOBOU AEATEIHHOCTH B ILIENSX COXPAaHEHUS CBOETO 3/I0POBbS U OKPY’KAIOLIEH MPUPOIHOM
Cpelbl, 0CO3HABATh OMACHOCTb BO3JEHCTBHUS HA JKMBBIE OPTaHU3MbI OIMpPEEIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazatens [IJIK, moscHaTe Ha mnpumepax crnocoObl YMEHBIIEHUS W MPENOTBPALCHUS HUX
BPEHOTO BO3/ICHCTBYS Ha OpraHU3M YeJIOBEKa;

JJIsA 06yqa}0mnxca C OIrpaHUYCHHBIMU BO3MOXHOCTAMU 3J0POBbA: YMCHUC IIPUMCHATH 3HAHUA 06
OCHOBHBIX JOCTYIIHBIX METOJAaX IMO3HAHUA BCIICCTB U XUMHWYCCKUX ﬂBHGHHfI;

JUISL CIIENIBIX W CIA0OBUIAIIMX OOYYAIOIIUXCS: YMEHHE HCIIOJB30BaTh PEIbeHO TOUYCUHYIO
cucremy obo3HaueHuii JI. bpaiinst s 3anucu XuMU4IecKux (hopMyIr.



TemaTtuueckoe nnaHupoBaHme «Xumua» 10 Knacc

Ne Tewma, pa3ges Kypca
n/n

IIporpamMmmMmHoe coaepxaHue

MeTo b1 1 pOpMBI OpraHU3aAL U
0o0y4YeHusl.
XapaKTepUuCTHKA AeATe/IbHOCTH
00yYalIMXCS.

0P

Pa3zpaes 1. TeopeTnyecKkue 0CHOBBI OpraHM4ecKoi XuMuH (3 4)

1.1. Tema 1. [Ipeamet
OpraHUYeCcKOU XMMHHU.
Teopua xXMMU4YeCKoro
CTPOEHHS OpraHu4ecKUx
coeJMHEHUH

(34)

[Ipenmet OpraHUYecKomn XUMHUMU: ee
BO3HHUKHOBEHHE, pa3BUTHE U 3HAaYEHUE B
NI0JIy4Y€HUH HOBBIX BellleCTB U MaTepHaJIOB.
Teopus CTpOeHUs OpraHHU4YecKux
coequHeHUH A. M. ByTsiepoBa, eé OCHOBHbIE
N0JIOXKEHHUS. CTpyKTypHBIE bopMyibl
OpraHHh4YecKux BeIeCTB. ['omosiorus,
U30Mepusl.

XuMunYecKas CBI3b B OpraHUYeCKUX COe/IU-
HEHUSIX: KpaTHbIE CBA3U, O- U TI-CBS3U.
[IpeacTaBiieHue o kaaccupukayu
opraHvyeckux BellecTB. HoMmeHk1aTypa
OpraHHU4YeCcKUX COeIMHEHUN
(cuctemaTuyeckasi) ¥ TpMBUaJIbHblEe HA3BaHUSA
BaKHEWILUX NIpe/iCTaBUTeJIeN KJIaCCOB
OpraHUYeCKUX BelllecTB. /leMoHCcTpanuu
O3HaKOMJIEHUE C 00pa3ljaMy OpraHuYecKux
BelleCTB ¥ MaTepyuaJaMy Ha UX OCHOBE;
ONBITHI 10 MPeBpPAIEHUI0 OPraHUYeCKUX
BEIIECTB IIPU HarpeBaHUHU (IJ1aBJIEHUE,
00yTrJIMBaHUeE U TOPEHUE).

JlabopaTOpHBIN ONBIT — MO/IeIMPOBaHUE
MOJIEKYJI OpTaHUYeCKHX BellleCTB

e PackpbIBaTb CMBIC/ U3y4YaeMbIX
NOHATUH(BBISABJIATD UX
XapaKTepHble IPU3HAKH),
yCTaHaBJIMBAT b UX B3aUMOCBSI3b.

e [IpUMeHATH MOJIOKEHUS TEOPUHU
CTpOEHUs OpraHuvyecKnux
coeqHeHUH A.M.

ByTJsiepoBa /11 00'bsICHEHUS
3aBHCUMOCTHU CBOMCTB BEILECTB OT
WX COCTaBa U CTPOEHHUS.

e Hcnosb3oBaTh XUMUYECKYIO
CUMBOJIMKY /IJIsl COCTaBJIEHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOM, COKpaLEeHHOM)
bopMyJ1 OpraHMYeCcKUX BeleCTB.

e OnpenensaTb BUAbI XUMHUYECKOU
CBSI3U
(oauHapHbIe, KpaTHbIE) B
OpTaHUYECKUX COeTUHEHUSIX

e PackpbiBaTb pOJib OpPTaHUYECKOU
XMMHUA B KU3HU  4YeJIOBEKa,
WJJTIOCTPUPOBATh CBSI3b C APYTUMH
HayKaMH.

https://mysch
ool.edu.ru/

https://resh.e
du.ru/subjec
t/lesson/6149
/start/170388

/

Pa3gen 2. YraeBoaopoasbl (12 4)
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Tema 2. [IpenenbHbIe
yIJIeBOZ0PO/ibl — aJIKaHbl

(24)

AJTIKaHBbI: cocTaB U CTpOeHMue,
roMoJIOTUYEeCKUH psAA. MeTaH M 3TaH —
NpoCTenIIre npeJCTaBUTENHU aJIKaHOB:
dusuyeckue M  XHMMHUYECKHME  CBOMCTBA
(peakuuu

3aMelleHUss U TOpeHMs), HaXOXKJeHHe B
NIpUpOJe, NoJy4eHHe U IPUMeHeH e

e PackpbIBaTh CMBIC/ U3y4aeMbIX
NOHATHUH (BBISBAATH UX
XapaKTepHble IPHU3HAKH),
yCTaHaBJIMBAThb UX
B3aUMOCBS3b,UCI10JIb30BaTh
COOTBETCTBYIOLIME NOHATUSA NPU
OMMCAaHUU COCTABA, CTPOEHUS U
npeBpalleHu OpraHuYecKux
coeJMHEeHUH.

M cnosb30BaTh XUMUYECKYIO0 CUMBOJIUKY
JUUISI COCTaBJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX(pa3BepHYTOMH,
COKpallleHHOM ) GOopMy.J1 OpraHUYeCKUX
BellleCTB. Y CTaHABJIMBAaTh
IPPUHAJJIEKHOCTD BELLECTB K
ornpezieJIEHHOMY KJIacCy YrjieBOJ0pO/i0B
II0 COCTaBY U CTPOEHMIO, Ha3bIBaTh UX IO
CUCTEMaTU4YeCKON HOMEHKJIATYPE;
IPUBOAUTH TPUBHAJIbHbIE HA3BaHUS
OT/ieJIbHBIX Pe/ICTaBUTEIeN
yrJIeBOZIOPO/IOB

https://resh.edu.r

u/subject/lesson/
6151 /start/1499 93/

https://mysch

ool.edu.ru/
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2.2

Tema3. HenpepgenbHblie
YIJIEBOAOPO/bI: AJIKEHbI,
aJIKaJHeHbl, AJIKUHBI (6

4)

AJKeHBbI: COCTaB U CTpOeHMue,
rOMOJIOTUYECKUN pAJ. ITUJIEH U NpPOIUJIEH
— npocreunuye npejCcTaBUTeNU
aJIKeHOB:pU3NYeCKHue U XUMHYeCKHe
CBOMCTBA (peaxkuuu TM/JpUpOBaHNUA,
rajJJoreHMpoOBaHus, TUApaTalluy, OKUCJIeHUsS U
N0JIMMepHU3aL MU ), IOJy4YeHHe U IpUMeHeHue.

AnkaaveHBbl. ByranueHn-1,3 U
MeTuJI0yTajreH-1,3: cTpoeHUe, BaXKHeNWIINe

XUMHUYEeCKHe CBOMCTBA (peakuus
NOJIMMEPU3ALUH ). [lonyyenue

CUHTETHUYECKOI0 Kay4yyKa U pe3VHBIL.

AJIKVMHBI: COCTaB U OCOOEHHOCTU CTPOEHMS,
rOMOJIOTUYECKMU  pAfx.  AueTwneH  —
NpPOCTEeHMIIMA  TNpeJCTaBUTeNb  AJKUHOB:
COCTaB, CTpoeHHe, PU3UYECKHMEe U XUMU-
yecKMe CBOWCTBa (peakLMu T'HMAPUPOBAHMUS,
raJoreHMupoBaHus, U paTalyu,roOpeHus),
N0JIyYeHVe U IpUMeHeHe

e OmnpenensiTb BUJbl XUMHUYECKOUN
CBSI31 B MOJIEKYJIaX yTJI€BOJOPO/IOB;
XapaKTepHU30BaTh 3aBUCUMOCTh
peaKLMOHHON CIOCOOHOCTH
yIJIEBO/IOPO/IOB OT KPATHOCTHU
KOBaJIEHTHOU CBSI3U.

e XapaKTepu3oBaTb COCTaB,
CTpOeHHe,lIpUMeHEeHHUE,
dusnyeckre U XUMHUYE CKHE
CBOMCTBA, BaXKHEHIIIUEe CII0COObI
NOJIyYeHHs] TUITUYHbBIX
npeJCcTaBUTeIeHpa3InYHbIX
KJIaCCOB yTJIEBOJOPOA0B(MeTaHa,
3TaHa, 3THJIeHA, alleTHJIEH],
o6ytagueHa- 1,3, 6eH3o.ia).
BbISIBJIASTD ~ FeHETHYECKYI0  CBfI3b|

MEeX/1yyTJIeBOI0POJaMH 5|
O/ TBEPX/AATh eeé HaJIMuyHe
ypaBHEHUSIMU COOTBETCTBYIOIUX
XUMUHYECKUX peakiui q
HICII0JIb30BaHUEM CTPYKTYPHBIX]
bopmy.

XapaKTepu3oBaTb HUCTOYHUKHU  YTJIEBO-
JlOPO/IHOTO ChIpbsl (HePTh, IPUPOAHBINITa3,
yroJb), CIocoObl 170:¢ nepepaboTKUU
IpaKTU4yecKkoe NMpPUMeHeHHe MOoJIyYaeMbIX
HPOJYKTOB.

https://resh.edu.r

u/subject/lesson/
5412 /start/2125 63/

https://mysch

ool.edu.ru/
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2.3

Tema4. ApomaTH4yeckue
yIJ1eBoA0pPoOAbI (2 4)

ApeHbl. beHnsour:
cTpoeHue,pU3UYECKHE U XUMHUYECKHE
CBOMCTBa (peakLUuUu TaJOTEHUPOBAaHUA U
HUTPOBaHUs), IMOJyYyeHHe U MpUMEHEHHUeE.
Tonyous:coctaB, cTpoeHue, ¢usnyeckue U
XUMHYECKHEe CBOMCTBA (peakyuu
rajloreHMpoBaHUs U HUTPOBAaHUSA),
nojsiydeHHhe U TpuMeHeHHe. TOKCHYHOCTH
apeHOB. ['eHeTHYecKasl CBAI3b YIJIEBOJLOPO/JOB,
NpUHAJIEXKAIIUX K Pa3/IMYHbIM KJIaccaM

COCTaB,

Mcnosb30BaTh €CTECTBEHHO-
Hay4yHble MeTO/bl I0O3HAHUA —
NpoBeJieHre, HabJII0jeH e U
OMUCaHUe XUMHUYECKOTO0
JKcrnepuMeHTa (J1abopaToOpHbIE U
npaKTU4YeCKue paboThl).

CnenoBaTh mpaBuaM Oe30MacHOM
paboTbl B  JlabopaToOpuM  NpH
VICII0JIb30BaHUU XUMHYECKOU
nocyAbl W 000pyAOBaHMs,A TaKXkKe
npaBuIaM ob6palieHus c
BellleCTBAMU B COOTBETCTBHUU C
WHCTPYKIHUSIMU [0 BbINOJHEHUIO
JIabopaTOPHBIX OTBITOB U
IpaKTUYECKUX PabOT MONOJTYYEHUIO
U U3yYEeHUI0 OpTraHUYeCKUX
BelLeCTB.

[IpepcTraBadaTh pe3yibTaThl
3KcnepuMeHTa B ¢opMe 3anucu
ypaBHEHUH COOTBETCTBYIOIIUX
peaxkLMi U JieJlaTh BbIBO/bI HA UX
OCHOBE.

https://resh.edu.

ru/subject/lesso
n/4775/start/15 0494/

https://mysch

ool.edu.ru/
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2.4

Tema 5. IIpupoaHbIe
UCTOYHMKH

yrJjieBoA0po-

OB U UX IlepepadcoTKa (2

4)

[IpupoHble HCTOYHUKHU YTJIEBOLOPO/OB.

[IlpupogHbld Taz U NONyTHble HePTAHbIE
ra3bl. HepTh U eé npoucxoxgenue. Cnocobbl
nepepaboTKU He(PTHU: TNeperoHKa,KpeKUHT
(TepMUYECKUH, KAaTaJUTHYECKUH), MHUPOJIU3.
[lpogykTel  nepepaboTku  HedTH,  HX
IpUMeHeHHe B NMPOMBILIJIEHHOCTU U B OBITY.
KameHHBIM yrosb ©“  NOPOAYKTHI  €ro

nepepaboTKH.

JeMoHcTpayuss — koJutekuuu «HedTb» u
«YTOJIb».

JlabopaTopHbIe ONBITHI

—  O3HaKOMJIEHUe C ob6pasuamu
IJIaCTMAcC, KayuyyKOB U PE3UHBI;

— Mo/leJIMpOBaHue MOJIEKY.I

yIJIEBO/IOPOJIOB U TaJIOT€HONPOU3BO/IHBIX.
[IpakTuyeckas pabora

Ne 1. [losydeHHe 3THJIeHA U U3YYEHUE €ro
CBOMCTB.

BblunvcieHUsi 1O ypaBHEHUI0 XHWMHUYECKOU
peakiuu (Maccbl, 00beMa, KOJMYeCcTBa
HCXO/IHOT0 BelleCTBa WJIM MPOAYKTa peaKkluu
0 U3BECTHBIM Macce, 00beMy, KOJIHUYECTBY
OJIHOTO M3 MCXOHbIX BEIECTB WU TPO-
JIYKTOB peaKLuu)

PackpbIBaTh cMbIC

Y3y4aeMbIX IOHATHUUN

(BBISIBJISATh HX XapaKTepPHbIe
NPU3HAKH ), yCTaHABJIUBATb UX
B3aMMOCBSI3b,UCII0JIb30BA Th
COOTBETCTBYIOLUE MNOHATUSA MPHU
ONMCAaHUH COCTaBa, CTPOEHUS U
npeBpalleHU OPpraHu4ecKux
COeIMHEHUH.

Hcnosib30BaTh XMUMUYECKYIO
CUMBOJIMKY [JIsl COCTaBJIEHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpaLeHHOM)
bopMyJ1 OpraHMYeCcKUX BelecTB.
Hcnosib30BaTh eCTeCTBEHHO-
Hay4YHble MeTO/Ibl I03HAHUA —
NpoBeJieHr e, HAOJII0JeHU € U
onvcaHue XUMHUYEeCKOT0
3KCIEepUMEHTa.

https://resh.edu.r
u/subject/lesson/
6148/start/1704 61/

https://mysch
ool.edu.ru/

Pa3gen 3. Kuciaopoacoaepkaiue opraHudeckue coeguHenus (12 4)

3.1

Tema 6. CupThI.
deno (3 4)

[IpenenbHbie OJJTHOATOMHBIE CIIUPTHI.
MeTaHoJ1 ¥ 9TaHOJI: CTPOEHUE, PU3UUECKUE

Y XMMHYeCKUe CBOUMCTBa (peakuuu C
AKTUBHBIMH
MeTaJl/IaMU,rajloreH0BOI0PO/jlaMu, TOPEHUE),
npuMeHeHue. BogopoHas cBs3b. [leicTBUe
MeTaHOJIa U 3TaHOJIa Ha OpraHu3M yed8Beka.

PackpbIBaTh CMbICI

Y3y4aeMbIX IOHATHUU

(BBIABJATDL MX XapaKTepHble
IPHU3HAKHU), yCTAaHABJIUBAThb UX
B3aMMOCBSI3b,UCII0JIb30BA Th
COOTBETCTBYIOLIME IOHATUSA NPU
ONMCAaHUHU COCTABa, CTPOEHUS U

https://resh.edu.r
u/subject/lesson/

5727 /start/1505 77/

https://mysch
ool.edu.ru/
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MHoroaToMHble CIOUPThL. JTUJIEHIJUKOJIb U
[JIMIepUH:  CTpOeHue, (QU3UYeCKUe U
XUMHUYECKUE CBOMCTBA (B3aUMO/IENCTBUE CO
11eJIOYHbIMHU MeTa/l/laM{, KadeCTBeHHas
peakyyMs Ha  MHOrOATOMHbIE  CHUPTHI
JeiicTBue Ha OpraHu3M YyeJioBeKa.
[IpMeHeHUe ravLepyUHa U 3TUIEHTJINKOJIA.
®enos1. CTpoeHUe MoJieKyJibl, PU3NYECKUE U
XUMHUUYeCcKUe cBoMcTBa ¢eHoJ1a.TOKCHYHOCTh
deHoua. [IpumeHeHue peHoa).

npeBpalleHU OPraHudecKux
coeJMHEeHUH.

HMcnosb30BaTh XUMUYECKYIO
CUMBOJIMKY /I COCTaBJIEHUSA
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpaLeHHOM)
dbopMyJ1 OpraHMYecKUX BEIECTB.
Mcnosb30BaTh €CTECTBEHHO-
Hay4HbIe METO/bI IO3HAHUS —
poBeJileHre,HabJII0/IeH! € U
ONMMUCaHHWe XUMHUYECKOT0
JKCIepUMEHTA.

CinenoBaTh NpaBuJaM 6e30MacHOM
paboThl BJ1aOOPAaTOPUU NPU
MCII0/Ib30BAaHUU XUMHUYECKOU
HoCyZbl U 000PY/ZI0BaHUS, a TAKKe
npaBuJaM obpalleHus C
BelleCTBAaMH B COOTBETCTBUHU C
WHCTPYKIUSIMU BbITOJHEHUS
JIabOpaATOPHBIX ONIBITOB U
NPaKTUYEeCKUX PaboT Mo
HOJIYYEHHUIO U U3yYEHUIO
OpTraHUYECKUX BellleCTB
[IpeficTaBAATb pe3y/IbTaThI
3KcnepuMeHTa B popMe 3aMUCH
ypaBHEHHU COOTBETCTBYIOLIHUX
peaKLMi U JlesiaTh BBIBO/IbI HA UX
OCHOBe.

[IpoBOAUTH BBIYUC/IEHHS T10
YpaBHEHUIO XUMUYECKOU PeaKIUU

24




3.2.

Tema 7. Anbaerujnl.
Kap6oHoBbI€ KUC/IOThI.
CinoxHble 3¢upsl (7 4)

Anbperusibl U KeToHbl. DopManbaerus,
aleTaJbJerul: CTpoeHue, PU3nIYeCKUe U
XUMHUYECKHE CBOWCTBA (peakluu OKUCIeHUs
Y BOCCTAHOBJIEHUS], KAUECTBEHHbIE
peakIiu), MoJydyeHrue Y IPpUMeEHEHHUE.
AueToH: cTpoeHue, puszndeckue u
XMMHYECKUe CBOMCTBA (peaklMM OKUCJIEeHUs
Y BOCCTAHOBJIEHUS ), TOJIyYEeHUE U
npumMeHeHue. OJHOOCHOBHbIE NIpe/ie/IbHbIE
KapboHOBbIe KUC/I0Tbl. MypaBbHHAs U YKCYC-
Hasl KUCJIOThI: CTpOeHue, PU3NYeCcKUe U
XMMHY€ECKHe CBOMCTBA (CBOMCTBA, 0b1IMe A1
KJlacca KUCJOT, peaKilus 3TepuPpUKaliu),
noJsiyueHue U npuMeHeHue. CTeapuHOBas 1
0JIEMHOBAs1 KUCJIOThI KaK NPeACTaBUTEU
BBICIIMX KAPOOHOBBIX KHUCJIOT.

Mbl1a KaK COJIM BbICIIMX KAPOOHOBbBIX KUCJIOT,
HX MOIOIIlee IeUCTBUE.

CnoxxHble 3¢Upbl KaK MPOU3BOJHbBIE
KapbOHOBBIX KUCJAOT. ['MAPOJIU3 CI0KHBIX
adupos. XKupsbl ['Mpo113 )KUPOB.
[IpuMeneHnue xKUpoB. buosiornyeckas poJib
YKUPOB

PackpbiBaTb CMBIC H3y4aeMbIX
NOHATHUM (BBIABAATD UX
XapaKTepHble IpU3HAKH),
yCTaHaBJINBaTh uX
B3aMMOCBSI3b,UCII0JIb30BA Th
COOTBETCTBYIOIIME MOHATUS MPHU
ONMCAaHUM COCTaBa, CTPOEHUsA U
npeBpalleHUun OpraHuYecKux
COeIMHEHUH.

Hcnosib30BaTh XMMUYECKYIO
CUMBOJIMKY JJI COCTaBJIEHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOM, COKpaLeHHOM )
bopMyJ1 OpraHMYeCcKUX BelecTB.
Hcnosib3oBaTh €CTEeCTBEHHO-
Hay4yHble MeTOJbl TO3HAHUA —
NpoBe/ieHue, Hab a0 1eHU e v
onucaHue XUMHUYECKOT0
3KcnepuMeHTa (s1labopaTopHble U
NpaKTHU4YecKre paboThl).

https://resh.edu.

ru/subject/lesso
n/4776/start/150 604/

3.3.

Tema 8. YriieBoabl (2 4)

YraeBoAbl: cOCTaB, Kaaccupukanus
yTJIEBOJIOB (MOHO-, IU- Y TIOJIUCAXapU/Ibl).
['1r0K03a — MPOCTEUIIMK MOHOCAaXapU;:
0COGEHHOCTH CTpOeHus MOJIEKYJIbI,
dusnMyeckne UM  XHMHYECKHe  CBOMCTBA
(B3auMogeiicTBrue c rugapokcugom megu(ll),
OKMC-

JleHre aMMHUaYHbIM PAacTBOPOM OKCH/A
cepe6pa(l), BocctaHOBIEHUE, OPOXKEHUE
IJIIOKO3bl ), HAXOX/JeHUe B PUPO/IE,

IpUMeHEeHHUe, 6uosiornyeckas pOJIb.
@®otocunTe3.  PpykTos3a  Kak 5]§0M€p
TJIIOKO3BI.

PackpsiBaTh CMbIC/

M3y4aeMbIX NOHATUH (BBISIBJAATh UX
XapaKTepHble IPU3HAKHU),
yCTaHaBJIMBATb UX
B3aMMOCBSI3b,UCII0JIb30BA Th
COOTBETCTBYIOIIIME NOHATHSA NPHU
ONMCAaHUU COCTABa, CTPOEHUS U
npeBpallleHU OpraHuyecKux
CoeJIUHEHUH.

HMcnosib30BaTh XMMUYECKYIO
CUMBOJIMKY [IJI1 COCTaBJIEHUSA
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOM, COKpaLeHHOM)

https://resh.edu.

ru/subject/lesso
n/6150/start/150 687/

https://mysch
ool.edu.ru/
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Caxapo3za — npedcmasumenb ducaxapudos,
2udposu3, HaxoxicdeHue 8 npupoade u
npuMeHeHue.

KpaxmaJ 1 nesito103a Kak IpUpoiHbIe
noavMepsbl. CTpoeHHe KpaxMasia U
1eJsIt0J103bl. PU3nyecKkue U XUMHUYeCKHUe
CBOMCTBA KpaxMaJia (TMApoJiu3, Kade-
CTBeHHas peakuus c nogoM) JlabopatopHble
OTBIThI

— ropeHue CIMpTOB;

—  OKHCJIeHHe 3TaHoJsa okcuaoM Meau(Il);
—  B3aHUMO/IeMCTBUE IJIMLEepPUHA C TUJPOK-
cuaoM meau(Il);

— OKWUCJIEHHWe  aJibJleTU[I0OB  aMMHAYHbIM
pacTBopoM okcuja cepebpa(l) u ruapok-
cuaoM meau(Il);

— B3aUMOJIEUCTBHE KpaxMasa C HOJOM.
[IpakTHyeckas paboTa

Ne 2. CBoiicTBa pacTBOpa YKCyCHOM KUCJIOTHI.
Beruncienus

— 10 YpaBHEHHUIO XUMUUYECKOU peaKL U
(Macchl, 06'b€Ma, KOJIMYEeCTBA UCXOHOT'O
BellleCTBa WJM MPOAYKTa

peakIMu 1o

bopMyJ1 OpraHMYecKUX BELECTB.
HWcnosb3oBaTh eCTECTBEHHO-
Hay4YHble MEeTO/Ibl TO3HAHUS —
npoBeJileHue,HabJII0IEeHU € U
ONnUCaHHe XUMHUYECKOTO
3KcnepuMeHTa (J1abopaTopHble U
npaKTU4ecKue paboThl).

M3BECTHbIM Macce, O0OBbEMY, KOJUYECTBY
OJIHOT'0 M3 UCXO/IHBIX BEIECTB UJIM TPO-
JIYKTOB PeaKI[1H)

Pa3gen 4. A3oTcoaepikaliye opraHuyeckue coeguHeHus (3 4)
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4.1.

Tema 9. AMMHBI. AMH-
HOKMCJ10ThI. Besiku (3 4)

AMuHbl. MemusamuH U AHUAUH: COCMAS8,
cmpoeHue,  u3uveckue U  XUMU4YecKue
ceolicmea (2opeHue,g3aumodelicmaue ¢ 800011
u Kucaomamu).

AMUHOKUCIOTBI Kak aMpOTepHbIE
OpraHUYECKUE COeUHEHMUSI.

dusnueckue u

XUMHUYECKHE CBOWMCTBA aMUHOKHUCJIOT (Ha
npuMepe rJvMnuHa). buosoruyeckoe
3HauyeHUWe aMUHOKHUCIAOT. [lentuzsbl benku
KaK IpUPOJHble BLICOKOMOJIEKY- JIIPHbIE
coeuHeHUs1. [lepBUYHas, BTOpUYHAS U
TPEeTUYHasl CTPYKTypa GeJIKOB.

XuMHUecKue CBOMCTBA 6EJIKOB: TUPOJINS,
JleHaTypalus, KaueCTBEHHble peaKILMH Ha
OeJIKU.

JlemoHCcTpanu

—  JleHaTypauus 6eJIKOB [P HarpeBaHUH;
— IIBETHbIE peaKIuU OesKOB.

PackpbiBaThb CMbIC

Y3y4aeMbIX NOHATUHN

(BBIABJIATD MX XapaKTepHbIe
IPU3HAKHU), yCTAHABJUBATb UX
B3aMMOCBSI3b, UCI10JIb30BaTh
COOTBETCTBYIOLHE NOHATUSA NPHU
ONMCAaHUH COCTABA, CTPOEHUSA U
npeBpallleHU OpraHuYecKux
COeJIMHEHUH.

Hcnosib30BaTh XMMUYECKYIO
CUMBOJIMKY /ISl COCTaBJIEHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOM, COKpaLeHHOM )
bopMyJ1 OpraHMYeCcKUX BelecTB.
OnpepenaTe NPUHAJIEKHOCTD
BEIlECTB K

onpe/ieJIEHHOMY KJaccCy 10 COCTaBy
Y CTPOEHMIO0, Ha3bIBaTh UX IO
CUCTeMaTH4YeCKOW HOMEHKJIATYyPeE;
NPUBOJUThL TPUBHUAJIbHBIE
Ha3BaHUS OT/EeJIbHbIX
npeJ/icTaBUTeJeN.
XapaKTepu30BaThb COCTaB,
CTpO€eHMe, IPUMEHEHHE,
dusnyeckre U XUMHYECKHUE
CBOJMCTBA, BaXKHEHIIIUe CII0COObI
NOJIy4YeHHs] TUITUYHBIX
npeJCcTaBUTeel a30TCOoeprKalliuX
coefvHeHUH (TJULMHA U OEJIKOB).

https://resh.edu.r

u/subject/lesson/
4743 /start/1507 42/

https://mysch

ool.edu.ru/

Pa3sges. 5. BoiIcOKOMOJIeKy/IsIpHbIe coeMHeHUs (2 4)
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5.1.

Temalo. IlnacTrMmaccsl.
Kay4yku. BosiokHa (2 4)

OCHOBHbIE MIOHSATHS XUMUHU
BbICOKOMOJIEKYJISIPHBIX COeJIMHEeHUH:
MOHOMED,

noJiuMep, CTPYKTYpHOe 3BE€HO, CTeleHb
NOoJIMMEPU3AIUM, CPeJHAS MOJIeKyJIspHas
Macca. OcHOBHBIE MEeTO/ bl CUHTEe3a
BbICOKOMOJIEKYJIIPHBIX ~ COEJJUHEHUH  —
noJINMepPHU3aLUs U TOJUKOH/EeHC CalUsl.
[lnactMaccbl (MOJUITHJIEH, NOJUIPOINUJIEH,
MOJIMBUHHUJIXJIOPUJ, TTOJTUCTHUPOJT).
HaTypa/sbHblii U CHUHTETHYECKHE KaydyKHu
(byTaiMeHOBBIN, XJIOPONIPEHOBBIN U
H30MpPeHOoBbIN). Bo/loKHA: HaTypasibHbIE
(X/10TOK, IEpPCTh, HIEJIK), UCKYCCTBEHHbIE
(ameTaTHOE BOJIOKHO, BUCKO3a),
CUHTeTHYecKUe (KalpoH U JIaBCaH).
JleMoHcTpaLuss — 03HaKOMJIeHHe C 06pa3amMu
MPUPOJHBIX U UCKYCCTBEHHBIX

BOJIOKOH, IJIACTMAacC, Kay4yyKoB

e BiageTb usyyaeMbIiMu
XUMUYECKUMU MOHSATUAMU:
pacKpbIBaTh CMbICJ U3y4aeMbIX
HOHATUHA U NPUMEHSTb 3TU
NOHSATHS NMPU ONMUCAaHUU COCTaBa U
CTPOEHHUS BICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BEIEeCTB, JJIs
00bsICHEHHS OT/e/IbHbIX (GaKTOB U
SIBJIEHUH.

Hcnonb30BaTh XHWMHUYECKYH) CUMBOJIUKY
JUIl COCTaBJIEHUSI CTPYKTYPHBIX GopMy
BEUIeCTB U ypaBHEHUN  peakUUH
NOJIMMEPU3ALUU U IOJTMKOH/IEH Callur

https://resh.edu.r

u/subject/lesson/
6095 /start/1508 23/

https://mysch

ool.edu.ru/
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TemaTn4yeckoe IJIAaHUPOBaHUE «Xumus» 11 kaace

Ne
n/n

Tema, pa3aen kypca

HpOFpaMMHOC coaepkaHue

Meroabt u  (opMbI  OpPraHu3anvu  00y4YeHHUS.
XapakTepucTuKa 1esiTeJIbHOCTH 00y4arommnxcs.

0P

Paznen 1. Teoperuueckue ocHOBbI Xxumuu (12 1)

1.1. Temal. CTpoeHue aToMoB. | XUMHUCCKHIA 37eMeHT. ATOM. SIipo atoma, | PackpbiBaTh CMBICI HM3y4aeMbIX MOHSATHH (BIABIATH uX | https://mysch
IlepuoauyecKkuii 3aK0OH M | U30TONBI. DJIEKTPOHHASI 000JIOUKA. XapaKkTepHbIE IIPU3HAKN), YCTaHABJIMBATh ux | ool.edu.ru/
Ilepnoanyeckas cucremMa | DHEPreTUYECKHE YPOBHH, IIOJYPOBHHU. B3aMMOCBA3b. PackpbIBaTb CMBICI NEPUOIUYECKOTO
XHMHYECKHX 3JIEMEHTOB | ATOMHbIC OpOUTaiH, S-, P-, d-3JE€MEHTHI. 3akoHa JI. 1. MenneneeBa u 1eMOHCTPHPOBATh €T0 https://resh.e
. W. Oco0eHHOCTH pacrpeieNieHHsT dJICKTPOHOB | CUCTEMAaTH3UPYIOIIYIO, OOBSCHUTEIILHYIO u | du.ru/subject/
Menneneena (3 1o OpOHMTAISIM B aTOMax JJIEMEHTOB MPOrHOCTHYECKYIO ¢yukuuu.  Xapakrepuszosath | lesson/6479/s
q) IIEPBBIX YCTHIPEX MEPHOJIOB. DIEKTPOHHASL | SNIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX 3eMeHToB | tart/150989/

KoH(urypanus aroMoB. [lepuoanueckuii 1—4 nmnepuonoB, HCHONB3YyS MOHATHS «s-, P-, d-
3akoH u Ilepuonuueckas cucrema JIEKTPOHHBIE OPOUTANIN», «IHEPreTUUYECKHUE YPOBHU.
xumudeckux aemeHToB Jl. U. MenpneneeBa. | OOBSACHATh  3aKOHOMEPHOCTH  WM3MEHEHHUS  CBOMCTB
CBsI3b IEPUOAUYECKOTO 3aKOHA U XMMHMYECKHX 2JIEMEHTOB U UX COCIMHEHUH IO Nepruojam
[Ieproauyeckol CUCTEMBI XUMUYECKUX n rpymnaMm Ilepuonuueckol CHCTEMBI  XMMHYECKUX
sneMeHToB M. 1. MenneneeBa ¢ anemeHToB . 1. MenaeneeBa
COBPEMEHHOM TEOpUEHN CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMS
CBOWCTB XUMUYECKHUX AJIEMEHTOB U
00pa3zyeMbIX MMM MPOCTHIX U CIOKHBIX
BEIIECTB M0 rpynamM U nepuoiam.

1.2 Tema2. Ctpoenue Crpoenue BemecTBa. XUMUYECKast CBA3b. PackpbIBaTh CMBICT HM3y4yaeMbIX MOHATHH (BbIAEIATH uXx | https://mysch

BelllecTBa.
MHuoroo0pa3ue BeniecTn
(4 1)

Buasl xumudeckoil cBsizu  (KOBaJIGHTHAs
HENoJISIpHasl U NOJIsIpHasi, NOHHas,
MeTajuindeckas). Mexann3mbl 00pa3oBaHuUs
KOBAJIGHTHOM XWMHWYECKOM CBSI3U
(0OMEHHBIN U JOHOPHO-AKIIETITOPHBIN).
BonopoaHas cBsa3b. BaieHTHOCTSD.
DIIEKTPOOTPULIATENLHOCTh. CTENEHb
okuciieHus. IoHbl: KaTHOHBI U aHHOHHI.
BemectBa MOJEKyISPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHSI. 3aKOH
ITOCTOSTHCTBA COCTaBa

BelIeCTBA.  THIBI KpUCTALNIMYECKUX 28

D

XapaKkTepHble MPU3HAKN) U MPUMEHSTh 3TU MOHITUS NPU
OIMCaHUM COCTaBa U CTPOEHUS BEILECTB, Il OObSICHEHUS

OTJICIBLHBIX (daxkToB u siBeHuid. OnpenensiTh BUIBI
XUMHYECKOMN CBSI3U (KOBaJICHTHOM, HOHHOI,
METaJUTMYECKOM, BOJIOPOJHON) B COCAMHECHHSX;, THII
KPUCTAJUTMYECKON PEIICTKM KOHKPETHOTO BEIIECTBA.
Onpenenarb BaJ€HTHOCTb M CTENEHb  OKHUCJIEHUSA
XUMHYECKHUX 3JIEMEHTOB B COCIMHEHMSX PA3TUYHOIO

COCTaBa.HpOBOJII/ITI) BBIYHMCICHHUA C HCIIOJIB30BaAHUCM
TIOHATUA «KMaCCOBas J0JIA BCUICCTBA B paCTBOPCH.

ool.edu.ru/

https://resh.edu.

ru/subject/lesso
n/5911/start/151 053/
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pPElICTOK U cBOMCcTBa BemlecTB. [lousaTue o
JUCIEPCHBIX cUCTeMax. VICTHHHBIE U
KOJUIOMJIHBIE pacTBOpbL. MaccoBas o
BenlecTBa B pactBope. Kitaccudukanus
HEOPraHWYECKUX COEAUHEHUM.
Homenknarypa HeOpraHM4ecKHux BEIIECTB.
I'eneTnyeckas CBsI3p HEOPraHUYECKUX
BELIECTB, IPUHAJICKAINX K PA3ITHMYHBIM
KJ1accam

1.3

Tema3. Xumuueckue
peakuuu (5 4)

Xumunueckas peakuus. Knaccuduxanus
XUMHYECKHUX PEAKIUHA B HEOPTAHUYECKOU U
OpraHUYECKON XMMUU. 3aKOH COXpaHe- HUs
Macchl BELIECTB; 3aKOH COXPaHEHUS U
MPEeBpaICHHs] JHEPTHH MPU XUMUYE- CKHX
peakuusax.CKOpOCTh peakiuu, e
3aBHCHUMOCTH OT Pa3JIUYHBIX (PAKTOPOB.
OO6parumbie peak- U, XUMHAYECKOE
paBHOBecue. DaKTOPBI, BIUSIOUINE HA
COCTOSTHUE XMUMUYECKOTO PAaBHOBECHSI.
[Tpunuun Jle Ilarense. DnekTpoauTHyecK as
nuccounanusa.CunbHble U ciiadble
DIIEKTPOJIUTHI.

Cpena BOOHBIX paCTBOPOB BEILIECTB:
KHCIIasg, HeUTpanbpHas, menounad.[lonarue
0 BO- JopoaHoM nokazarene (pH) pactBopa.
Peakuuu nonnoro oomena.l uaponus op-
TaHUYECKUX U

HEOpraHMYecKuX BemecTB. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUH.

OOBACHATH 3aBUCHMOCTb CKOPOCTH XUMHUYECKON
peaKiuu OT Pa3NIu4HbIX GakTopoB. Onpenenirs
XapakTep CMEIEHU XUMUYECKOTO PAaBHOBECHS B
3aBUCHUMOCTH OT BHEIIHEro BO3/IeHCTBUS (mpuHImN Jle
Hlatense). CocTaBiATh ypaBHEHUS peaKlUil pa3InyHbIX
THUIIOB; MOJHBIE U COKPAIICHHbIE HOHHBIE YPAaBHEHUS
peaKkuuil, yduThIBask yCIOBHS, IPU KOTOPBIX 3TH PEAKLINU
UayT 10 KoHua. [ToarBepxaaTe cymecTBoBaHUE
TEHETUYECKOM CBSI3U MEXK]y HEOPraHU4YECKHUMHU
BEILIECTBAMM C IIOMOIIbIO YPABHEHUI COOTBETCTBYIOIIUX
XUMHYeckux peakiuil. [IpoBoauTs, HaOMI0AaTh U
ONUCHIBATh XMMUYECKUI IKCIIEPUMEHT: 110 ONPEICICHUIO
Cpelbl BOAHBIX PACTBOPOB BELIECTB, BBIABICHUIO
YCJIOBHM MPOTEKAHUSI pEaKI[Uii HOHHOTO OOMEHa,
U3yUYEHHIO BIUSHUS Pa3InYHbIX (PaKTOPOB HA CKOPOCTh
peaKuuii.

https://mysch
ool.edu.ru/

https://resh.e

du.ru/subject/
lesson/4938/s

tart/151107/

Pa3nen 2. Heoprannueckasi xumus (184)
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2.1

Temad4. Hemerasibl (9

1)

Hewmeramnsl. IlonoxxeHne HEMETAIIIOB B
[Tepuoauueckoil cucreMe XUMUYECKUX
anemenToB /. 1. Menneneea u
OCOOEHHOCTH CTPOEHHUS aTOMOB.
®du3nyecKkue CBOICTBA HEMETAILIIOB.
AJI0TpOTNINS HEMETAIJIOB (Ha MpUMeEpe
KHCIIOpOJ1a, cephl, (hocdopa U yriepoaa).
XnMHUYecKre CBOMCTBA BaXKHEHIIINX He-
METAJIJIOB (TAJIOT€HOB, CEePhI, a30Ta, (oc-
dopa, yriepoaa u KpeMHHUS) U UX COETU-
HEHUMN (OKCUIOB, KUCIOPOICOAEPKAIITIX
KHCJIOT, BOJIOPOJIHBIX COSTMHECHUN).

PackpbIBaTh CMBICIT H3y4aeMbIX IOHATUIA
(BBIIETATH UX XapaKTePHbBIC IPU3HAKH) U
MIPUMEHATH 3TU MOHATHUS IPU ONHUCAHUU
COCTaBa M CTPOCHMUS BEILIECTB, JJIs
00BSICHEHUS OTICIILHBIX ()aKTOB U
siBiieHu. OOBICHATH 00IITHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
HEMETAJVIOB U MX COCIMHEHUH C YYECTOM
CTPOEHHUSI UX aTOMOB U MOJIOKEHHS B
[Tepuonuueckoit cucreMe XUMUYECKUX
anemeHToB /1. 1. Menpeneena.
XapakTepu3oBaTh (OMMCHIBATH) OOIIIHE
XUMHUYECKHE CBOMCTBA HEMETAILJIOB, UX
BOKHEHIIINX COCAMHEHUM, TOATBEPKAas
3TO ONKMCAHUE NTPUMEPAMU YPaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX
peakuuii. XapakTepu3oBaTh BIUSHUE
HEMETAaJUIOB M UX COCIMHEHHI Ha KUBBIC
OpraHU3MBbl; OMMCHIBATh IPUMEHEHHUE B
Pa3IUYHBIX 00JIACTAX MPAKTUUYECKON
JIeSTEIbHOCTH Y€JIOBEKa.

https://myschool.edu.ru/

https://resh.edu.ru/subject
/lesson/5939/start/151320
/

2.2

Tema5. Mertamanl (9

4)

Meramnsl. Ilomoxenue

MeTasuioB B [leproanueckoii cucreme
xumuueckux aneMenToB /1. 1. Menpeneena.
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX
000y104eK aTOMOB MeTaJLIOB. O01IHE
dbuznueckue cBoiicTBa MeTaioB. CriiaBbl
METAaJIJIOB.

DNEKTPOXUMUYECKUI psAJl HATPSKEHUI
MeTaJUIoB. XMMHUUECKIE CBOMCTBA
BaXHEHMIIINX METaUIOB (HaTpHil, KaJui,
KaJbLIUM,MarHui, aJlOMHMHHHN, IIUHK,

XPOM, XKeJe- 30, MEJIb) M X COSTUHEHUH.
JlaGopaTopHbIe OMBITH — Ka4yeCTBEHHBIE
pEeaKIy Ha aHMOHBI M1 KaTHOH aMMOHHUS; —

B3aUMO/ICHCTBUE THAPOKCUIA ATIOMHU- HUS 31

pacTBOpaMM KHUCIIOT U ET0YeH; —

PackpbIBaTh CMBICT H3y4aeMbIX
HOHATHH (BBIACIATH UX XapaKTepHbIE
MPU3HAKH) ¥ IPAMEHSTH STH TTOHITHS
IIPYU OIMCAHUU COCTAaBA U CTPOCHUS
BELIECTB, JUIsl 0OObSICHEHUS OTJIEIbHBIX
¢dakToB 1 siBIeHUN. OOBSICHATH 00IIHE
3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB
2JIEMEHTOB — METAJUIOB U UX
COEIMHEHUI C yU€TOM CTPOCHHUS UX
aTOMOB M NOJ0KeHUsB [leprnonnueckon
CUCTEME XMMHUYECKUX 351emeHToB /1. 1.
MenaeneeBa. XapakTepu30BaTh
(omuchIBaTH) OOIIUE XUMUYIECKUE
CBOMCTBA METAJJIOB, NX BAKHEHUIITUX

| COETMHEHUH, TOATBEPXK st ITO OMKCAHUE

https://myschool.edu.ru/
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Ka4C€CTBCHHBIC PCAKIIMH HAa KaTUOHBI
MCTaJIJIOB.

IIpUMepaMu YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIU;
IIPUMEHEHUE METAJIJIOB B PA3JIUYHbIX
001acTsX, a TAaKXKe UCIOIb30BAHUE UX JIJIS
CO3J1aHUsI COBPEMEHHBIX MAaTEpPUAJIOB U
TEXHOJIOTHIl.

PackpeiBaTh CyIIHOCTh OKHCIUTENBHO-
BOCCTaHOBUTEJIBHBIX PEAKLIUN
IIOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO
OanaHca 3TUX peakLuil.

Paznen 3. Xumus u :xku3Hb (4 1)

3.1

Tema 6. XuMusi 1 )KU3Hb
(4 9)

Ponb xumun B obecnieueHun
9KOJIOTMYECKOM, SJHEPreTHUECKON 1
nuIIeBol 0€30aCHOCTH, pa3BUTHUN
MEIUIUHBI.

[TonsiTve 0 HAYYHBIX METO/IaX O3HAHUS
BEIIECTB U XMMUYECKHX peaKLuil.
[TpencraBnenust 06 0OLUIMX HAYYHBIX
IIPUHIIMIIAX POMBIIIJIEHHOTO MTOJIyYEHHUS
BAKHEHIINX BEILECTB.

UenoBek B MUpPE BELIECTB U MATEPHAJIOB:
BaKHEHILINE CTPOUTENbHbIE MAaTEPUAJIBL,
KOHCTPYKIIMOHHbBIE MaTepHalIbl, KPACKH,
CTEKJIO0, KepaMHKa, MaTepHallbl JIIst
AIIEKTPOHUKHU, HAHOMaTEepUabl,
OpraHMYECKHEe U MUHEpAJIbHBIE

yaoOpeHust. XuMusl 1 3JI0pPOBbE YeTIOBEKa:

ImpaBuJjia UCIIOJIb30BaAHUA JICKAPCTBCHHBIX
IperapaToB; MpaBmia 6€30MacHOro

HCIIOJIb30BaHUs MTpernapaToB ObITOBOM XUMUU

B IOBCEIHEBHON KU3HU

PackpbIBaTh pOJIb XMMHUU B PEIICHUH
SHEPreTUYECKUX, CHIPbEBBIX U
9KOJIOTUYECKUX MTPOOJIEM YEIIOBEUECTBa,
OIMCHIBATh OCHOBHBIC HATIPABJICHUS
Pa3BUTHS XUMHUYECKOW HAYKU U
TexHosoruu. [TpuMensTs npaBuia
6€e3011acHOT0 00pallleHus ¢ BElleCTBaMH,
WCTIOJIb3yEMBIMHU B TIIEHUS B LIEJSIX
cOepeXeHUsI 310pOBbsl U OKpY KaroIen
IPUPOAHOI cpeJibl; MOHUMATh BpeJl
(omacHOCTb) BO3/IEHCTBHS Ha KUBBIE
OpTaHU3MBI OTIpe/ie- ICHHBIX BEIIECTB,
CMBICIT TIOKa3aTeJsl MK, MOSICHITh Ha
npUMepax CrocoObl yMEHbIICHUS U
HPEIOTBPALICHUS UX BPEIHOTO
BO3JICHCTBUS. AHAJIU3UPOBATh U
KPUTHYECKH OIICHWBATh HH()OPMAIIHIO,
CBSI3aHHYIO C XUMHUYECKUMH MPOLECCAMU
U MX BIMSHUEM Ha COCTOSTHUE
OKpyxaroieit cpenbl. cnosib30BaTh
MOJTyYCHHBIEC 3HAHUS M TIPE/ICTABICHUS O
cdepax AesaTeNbHOCTH, CBI3aHHBIX C
HAYKOH M COBPEMEHHBIMH TE€XHOJIOTHSIMH,
KaK OCHOBY JUIsSl ODHEHTAINH B BEIOOpE
cBOeH Oyaymiel npodeccuoHaTbHON
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