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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit deaepaiuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepaibHOM  00pa30BaTENbHONW MPOrpaMMbl CpPEIHEro O00IIero 00pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeaepallbHOM  TOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpernogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX OpraHuzanusix Poccuiickoi
Odenepany, peanu3yOIMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrPpaMMBI, |
OCHOBHBIX TOJIOKeHU «CTparernn pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MpOrpamMMbl MO XUMHUH, K ONPENEICHUIO
oO1elt cTpaTeruy 00yueHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOMINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» s 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIeJIeH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJTy4aeMOoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alMM, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJIoBeKa, a TakKe DOKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss XuMuyeckoe o00Opa3oBaHUE
oOyyJarommxcsi Ha YpOBHE CPEIHET0 00IIero o0pa3oBaHUsl CPECTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIO OIpPENEIEHbl B
nporpaMme N0 XUMHUU € Y4ETOM CHeuu(PuKd HAayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1ened W MPUHLMIOB, XapaKTepU3YIOIMIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAET OCOOYIO POJb B
COBPEMEHHOW IMBMJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILICHHUS,
B CO3/IaHME€ LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUPE Kak O €IMHCTBE
MPUPOJIBI U YeJoBeKa, KOTopoe (popMupyeTrcs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIET0 MHUPA, OCO3HAHUSI B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMHU MPUMEHEHHSI.



TecHO B3aMMOJENCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacTbI0O MUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJICHA Ha pEIICHUE
rJI00AIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHLUUIIAMUA CPEJHEro OOIIEero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOUEHHUS B KU3Hb COLMYMA, MPOAOJDKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Oprannyeckass xumus» U «OOmas U HEopraHUYeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SBIJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU WU3YUYCHHU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHsS] BCEro MHOT0oOpas3us
BELIECTB HA OCHOBE OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.

Crpyktypa comepkaHusi KypcoB — «Opranuudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHus» copMupoBaHa B IMporpamMme MO XMMHH HAa OCHOBE
CUCTEMHOTO TIOJAXOJa K U3yYEeHHI0 ydeOHOro marepuaja U OO0yCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAaHUH Ha  ONpPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCST HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHuyeCcKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  DBJIECKTPOHHBIX
OpeJCcTaBlIeHUd O cTpoeHuH BemecTB. CBeleHHs 00 H3yyaeMbIX B Kypce
BELIECTBAaX JAOTCS B Pa3BUTHHU — OT YIJIEBOJOPOAOB A0 CIOKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEAUHEHHH. B Kypce OpraHMyeckol XUMHUHU TOJYyYaroT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIE
NPEACTABICHUS] O XUMUYECKOM CBS3M, KIAaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKUU.

[Ton HOBBIM yriaoM 3peHHs B mpeamere «XuMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0miero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHS» 00ydYaromMMcs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX MO3MIIMM,



rIyoke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00001aroIIei 10 OOBICHSIONMEH U TPOTHO3ZUPYIOIIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX M NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEaKIMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX TMpOTEeKaHusi JomnoyiHgeTcs B Kkypcax 10 u 11 ximaccoB
AJIEMEHTAMH COJICPXAHUS, HUMEIOIUMHU KYJIbTYpPOJOTHUUECKUA W MPUKIATHOU
XapakTtep. OTH 3HAaHHUS CHOCOOCTBYIOT IOHHMAaHUIO B3aUMOCBSI3U XUMUHU C
JIPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATENHHON W MPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IMPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIMIECTBEHHO H JMYHOCTHO 3HAYMMBIX
npo0semMax, CBS3aHHBIX C XUMHEH, KPUTUYECKA OCMBICINBATh WHGOPMAIUIO U
NPUMEHATh €€ Uil TIONOJIHEHWS 3HAHUW, PENICHUS WHTEIUICKTYaIbHBIX U
HKCIIEPUMEHTAILHBIX UCCIIEI0BATENbCKUX 3a/1ad. B 1ienoM cojepxanue yueOHOTo
npeaMera «XUMHS»  JaHHOTO  YPOBHS  HM3YyYECHHUS  OPUEHTUPOBAHO  Ha
dbopMupoBaHUE y OOYYaIOIIUXCS MUPOBO33PEHUYECKOW OCHOBBI ISl TMOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOrOo U
OpraHMYEeCKOr0 MHpa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUW IYyTEM OSKCIIEPUMEHTa U
pelieHrs TMPOTHUBOPEUYMM MEXIy HOBBIMH (paKTaMU U TEOPETUUECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEIICHUHU SKOJIOTHYECKUX MpoliieM, a
TakKe MpoOJeM cOepexKEHUsT IHEPTETUIECKUX PECYPCOB, CHIPbsI, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOy4Yarommxcsi MPUHATHIE NPOrpaMMON MO XMMHUHU MOJIXOAbl K OINPEIeTICHUIO
COJIEpKaHMsI M TIOCTPOSHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIBHBIX YyUeOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pPa3NUYHBIX BHJIOB JICSITEIIBHOCTU: peHIeHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku MHpOpMAIK, HEOOXOIUMBIX JIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACIICHUN
COJICPKATEJIbHOW XapaKTepUCTUKU I1IeJIe H3y4YeHHUs IpeAMeTa HalpaBICHHUEM
MEePBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbBHOCTH 4Y€JIOBEKAa U KAaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOJIMYECKOW TOUYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4YEeHUs
npeaMeTa SBISIETCS BIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs TJIaBHBIMHU LIETSIMU U3YyYEHHUS TpeaAMeTa
«Xumusa» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABIsAIOTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHEHIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KIIYEBbIE MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

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

e pa3BUTHE YMEHHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHUMHUYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, copeprxaTelibHas XapaKTepUCTHKA 1IeJIel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpelHero oodmiero odpazoBanus. CerojaHs B
OpErnoJAaBaHUK XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArnoYTeHHE
IPAKTUYECKONM KOMIIOHEHTE COJEpKaHHs OOyueHHus, OPHUEHTHUPOBAHHON Ha
MOJIFOTOBKY BBIIMYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3alyy, BJIAJCIOIIEro He
HAaO0OpOM 3HaHUM, a (YHKUUMOHAJIBLHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHHUSIMH aKTUBHOTO TMOJIyYE€HUs 3HAHUN W MPUMEHEHHS] UX B PEAbHOMN KU3HU
JUTSL pEIICHUS TPAKTUYECKHX 3a71ad.

B cBs3u ¢ 3TUM mnpu U3y4eHMH TMpeaMeTa «XUMHs» JTOMHHUpPYIOIIEe
3Ha4YeHHe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

amanranus 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dopMupoBaHnne y OOy4yarOmMXCs KIIFOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEPCAIbHOE 3HAYCHWE U Pa3lIuYHBIX BUIOB
JeATEILHOCTH: PEIICHHs MPoOJeM, MOUCKa, aHaimu3a U 00paboTku nH(OpMaIny,
HEOOXOJUMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B I[IO3HAaHWM XHMHMH, a TaKXKe s OLEHKH C MO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
MPOLIECCOB HAa OPTraHU3M Y€JIOBEKa U IPUPOAHYIO CPENY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YyYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUSA 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHanu3a y4eOHOU U
HAyYHO-ITOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKaHNUS;

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOMINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS], HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTaHHE Yy OOyyaroummxcs YOSKIEHHOCTH B TIYMaHUCTHYECKOU
HAIpPaBJICHHOCTH XUMHUU, €€ BaXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaHNs, TIOTIOTHEHUS SHEPTeTHIECKUX PECYPCOB U
COXPAaHEHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakXKe NPUOOPETEHHs OIbITa
WCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM s MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsX, CBI3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yueObHOM mnaHe cpenHero oOmero oOpa3oBaHUs MPEAMET «XUMUS»
0a30BOro ypOBHS BXOAMT B COCTaB MpeIMETHON 00sacTi «EcrecTBeHHO-HayUYHbIE
pEeIMETBD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero oopazoBaHusi, coctabisieT 68 vaco: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefenio).



COAEPKAHUE OBYUYEHUA

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKH dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000JI0YKa. DHEPreTUYecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTasH, S-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/esieHUsl JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX EPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

Ilepuonnueckuit 3akoH u Ilepruoanyeckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U [lepnoandeckoid cUCTEMBbI
xuMmuueckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TpynnaM U Tepuoaam.
3HaYeHue MEPUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHYECKass CBs3b. BHAbI XHUMUYECKOW CBSI3H
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XUMHYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BELIECTBA. UMbl KPUCTANIUYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKHU.

[IonsTne o nucnepcHbix cucreMax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBI.
MaccoBast 10151 BelIeCTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCJIMHEHUU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. ['e€HETHYEeCKas CBSI3b HEOPraHWYECKHWX BEIECTB,
MPUHAJICKAIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckas — peaknusa. Kimaccupukanuss —XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MacChl BEIIECTB,
3aKOH COXPAHEHUA U MPEBPAILICHUS SHEPTUMN TPU XUMUUYECKUX PEaKIUSX.

CKOpOCTh peaklnu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOE paBHOBecHE. DaKTOpbI, BIMUAKOIIME HA COCTOSHHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Dnextponutnyeckas nuccormanus. CribHbIC U cadbie 3eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIas, HEUTpAJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPAlllCHUMN:
nemoHctpauus Tabmui «Ilepuoguueckas cuctema xumudeckux snementos J[. U.
MenpaeneeBay, U3ydeHHE MOJEICH KPUCTAUIMYECKHX PEMIETOK, HAOIIoIeHne U
OMHCaHUEe JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE MEPOKCHIA
BOJIOPOJia B MPUCYTCTBUHU KATAIM3AaTOPA, ONPEACICHUE CPE/Ibl paCTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCAIBHOTO HWHIWKATOpPA, PEaKIWH WOHHOTO OOMEHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3inuHbX (PAKTOPOB HA CKOPOCTH
XUMHYECKOU pEeaKIm.

Pacuérurle 3amaqn.

PacyéTtel 10 ypaBHEHMSAM XMMHUYECKHUX pEaKlIuil, B TOM 4YHUCIIE
TEPMOXHUMUYECKHAE PACUEThl, PACUETHl C HCHOJIB30BAHUEM TMOHATHUS «MaccoBasd
JTOJISI BEILIECTBAY.

Heoprannyeckas xumus

Hemerannel. Ilosoxkenne HemetaiuioB B Ilepuoamueckon  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpOo/a, cephbl, hocdopa u yriaepoaa).

XHUMHUYECKHE CBOMCTBA BaKHEUIIMX HEMETAJUIOB (TaJOreHOB, CEPhI, a30Ta,
dochopa, yrimepoga U KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Mertamibl. [lonoxxenue merannoB B Ilepuoamdeckoil cucteMe XMMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mme ¢usndeckue cpoiicTBa MetaaoB. CIIaBbl METAJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSIKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BaXHEUIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUHMHI, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crmocoObl MoMydeHUs MeTauioB. [IpuMeHeHne MeTallioB B OBITY U
TEXHHKE.

DKCIEepUMEHTAIbHBIE METOJbl M3YyYECHHUS BEHIECTB W MX NPEBpaICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbl», OOpPa3ll0B HEMETAJIOB, pEIICHUE
AKCTICPUMEHTAJIBHBIX 3a/1a4, HAONIOJCHWEC W OIMCAaHHWE JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA aTIOMHHHUS C PacTBOpaMU
KHUCJIOT U LIEJI0UeH, KaYeCTBEHHBIC PEAKIIUU Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

Pacuétel macchl BemiecTBa M 00bEMA ra3oB MO HW3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEILIECTB UMEET MPUMECH.



XuMHS U )KU3Hb

Ponp xumum B 0obOecrieueHUH SKOJOTUYECKON, IHEPTETUYSCKON W THIIEBON
0e30MacHOCTH, Pa3BUTHH MEIHMLMHBL. [IoOHSATHE O HAyYHBIX METOAAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJIyYEHUS] BaXKHEHIINX BEIIECTB.

YemoBeK B MHUpPE BELIECTB M MaTE€pPUAJOB: BAXKHEWUIIWE CTPOUTEIIbHbBIE
MaTepualibl, KOHCTPYKIHMOHHBIE MAaTEpHUaNIbl, KpacKu, CTEKIIO, KepaMHKa,
MaTepualibl JJIsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE W MUHEPAIbHbBIC
yaoOpeHus.

XHUMHSLT W 30pPOBbE YEJIOBEKA: IMpaBHUJIA HCIOIb30BAaHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuiia 0E30MaCHOTO WCIIONB30BAHUS TPEMapaToB OBITOBOW XUMUU
B ITOBCEHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzanuss  MEXNpEAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHW4eCKOW XuMUH B 11 Kiacce OCyIIECTBIETCA YE€pe3 MCIOIb30BAHUE Kak
OOIlIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHATUM, SBISIOUIAXCS
CUCTEMHBIMHU JUJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATUS: HAy4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOJICHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHE, SBICHHE.

®dusnka: MaTepusi, SJHEPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PAJHOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoOe€ COCTOSIHME BEIECTBa, (PU3MUECKHUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, O3KOCHCTEMa, Ouocdepa, Makpo- U
MUKpPO3JIEMEHTbI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMaeMble, TOILUIMBO,
peECYpPCHI.

TexHonorusa: XUMHYEcKasi MPOMBILIIEHHOCTb, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEIbCKOXO3SIICTBEHHOE MPOU3BOJICTBO, MHILEBAs
OPOMBIIIIEHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHX IpenapaToB, NPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMEI 110 XUMHNU
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaronMMHUCsL TMPOTPaMM  CpPEHEro OOLIero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeMETHBIM W TIpeaAMeTHbIM). HayuyHo-mMeTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIN MOAXO/I.

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpPEAMETa «XHMHSD» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYy4YalolIUMXCsl PYKOBOJCTBOBATbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMsl;

HaJIM4Ke MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPbl U CIIOCOOHOCTH CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOW JEATEIbHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYIJIBTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAMM W TPaBWIAMH  TOBEIEHUS,  CIOCOOCTBYIOUIMMHU  IpOIECcCaM
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOy4Jarommxcs.

JInyHOCTHBIE pPE3yJbTaThl OCBOEHUS MpeaMeTa «XHUMHS» OTPAKAIOT
c()OPMHPOBAHHOCTh OMbITA MO3HABATEIBHON M MNPAKTUUYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEN, B TOM YHUCIIE B
YaCTHU:

1) rpaskaaHCKOr0 BOCIMTAHMSA:

OCO3HAHMS 00YyYaIONTUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

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



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUWU YUYEOHBIX M TO3HABATENBHBIX 3a]a4, BHITIOJHEHHH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUEOHOU ACSITEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY UM HAyYHOMY HaCJIEAUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUECKOTO
MIPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTUKOB;

UHTEpeECAa W II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHMH M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIOCOOHOCTH OLICHWBATh CUTYalluH, CBSI3aHHbIE C XUMUYECKUMU SIBIICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAaHUE IOCIEICTBUI 3THX
IIOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DU3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOr0 OOpaleHusi C BEHIeCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCIEACTBUNA M HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSL:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEI0BATEIbCKON
NESATETbHOCTH, OOINECTBEHHO TOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUH MPAKTUYECKUX 3a/1a4y
COLIMAJIbHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUI0 MPOodeccruid pa3IMvaHoOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBQXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJabTaTaM TPYJAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPacKTOPHUH
oOpa3oBaHus, Oyayiied MNpoPecCuu U peanu3aluud COOCTBEHHBIX MKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0J10rN4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIC, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HHU Ha 3€MIIE;

MOHMMAHUSI TJIOOATHLHOIO XapakTepa SKOJIOTMYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPEJIbI;

OCO3HAHMUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PAlMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAIOUIEH
MPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJILHOU
MpPaKTUKE, CIOCOOHOCTM ¢ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeU(UKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
bopMHUpPOBaHUN PANMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHUpPE Kak O €IMHCTBE MPHUPOIbl U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJIsI  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpPbI, PEHICHUU TI00aTBHBIX TTPOOIEM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, IUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHH MEIUIIMHBLI, 00ECIICUCHUHU YCIOBUMN
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMQPOPTHOM IKU3HU KXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSICHCHHSI SBJICHUH OKPYIKAIOIIETO0 MUpPA U
MPOUCXOAAIINX B HEM N3MEHECHUH, YMEHHUS JIelaTh 000CHOBAHHbBIC 3aKIFOUCHUS HA
OCHOBE HAy4YHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJIbI0  ITOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYCCKHE 3HAHUS IS
pelIeHus Mpo0JieM B PeaTbHBIX JKH3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKON IS TEIIEHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHMHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3UYHBIX cepax mpodeccuoHanbHOMI

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUsI BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOYyUYaIOIMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTpa)Karolue
[[EJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa U CHEeUU(PHUKY METOJOB TMO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIICCTBO, SHEPTHs, SBICHUE,
MpoIIecc, CUCTeMa, Hay4IHbIA (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHue, HAOIOIEeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC y4eOHbIC NeHCTBUs (TO3HABaTEIbHbIC, KOMMYHHKATHUBHEBIC,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEPCAIbHBbIC y4cOHBIC
JICCTBYS B IO3HABATEIIBHOM U COLUAIBHOM MPAKTHKE.

MeranpeaMeTHblEe Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYJSTUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMOo3HaBaATeJIbHBIMH
AeUCTBUSIMM:

1) 0a30Bble JJOrHYecKme JeCTBUSI:

CaMOCTOSITETbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMy,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LENU JEITEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIHTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUM U yCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS UL OOBSICHEHHUS OTAETBHBIX (DAKTOB U
SIBIICHUI;

BBIOMpPAaTh OCHOBAaHUA M KPUTEpPUHM [ KIaCCU(PUKALUKU BEIIECTB U
XUMHUYECKUX PEaKIIi;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHE pPAacCyKIeHUs (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yeMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUYecKas ¢GopMyna, YypaBHEHHE XHUMHYECKON
peakiuy — TMPU PEIICHWH Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a30BbIe MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHUSA BEIIECTB M XUMHUYECKHX
peaKuuii;

(bopMyJIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS TUIIOTE3BI 1O MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUS U  MPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (HopMyJIHpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTHU PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] NPaKTUYECKUX 3a/]ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmanmei:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHKAX WHGoOpMau (HAy4HO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp’KaHWsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHETa), aHanmM3upoBaTh WH(POPMALMIO PA3IMYHBIX BUIOB U (HOpM
MpECTaBIICHUS], KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTb;



dbopMyIMpoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW Ui BBIMOJHEHUS Y4YEeOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BaHMS MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMy  MpEACTaBIICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA #A3BIK B KadyecTBE CpeAcTBa mpu pabore ¢
XUMUYECKON uHPOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

UCIIONBb30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgiaieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH 1€ CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIOra W/Win
JUCKYCCHH,  BBICKa3bIBaTh  WJEH, (OPMYyJIHUPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJTHEHUS MPEAJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIlMel pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIIIOJIHEHUU
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIECTB, pealn3aluil y4eOHOTO poeKTa U (OPMYIUPOBATh BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCICAOBAHUN MyTEM COTJIACOBAHMS TO3UIMA B
X07ie 00CyX/1eHUs 1 0OMEHA MHEHUSIMH.

OBgiaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Onpenesnss €€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBATH MpeAjaraéMblid ajiroputM ACHCTBUU Mpu
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENI0BATENbCKUX 3ajad, BbIOMpaTh Hambosee
b deKTUBHBIN Ccroco0 HMX pereHuss ¢ y4ETOM TIONyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEAKIIUSIX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHalIH3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
11 KIIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OOIas ¥ HeopraHudeckas
XAMUS» OTPaAXKaKoT:

c(hOPMHUPOBAHHOCTh  IPEJCTABIICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XUMHU B TIIO3HAHUM SIBJICHUU



npupoasl, B (QOPMUPOBAHWUM MBINUICHUS W KYJBTYpPbl JIMYHOCTH, €€
(GyHKIIMOHATLHOW TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUISCKUX 337129
U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUEC  CHUCTEMOM  XHMMHUYECKHUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHUYECKUH DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCICHUS, XMMUUYECKAsl CBSI3b
(KoBaJIeHTHas1, MOHHAs, METAJUIMUECKasi, BOJIOPOJIHAS ), KPUCTAJUIMYECKAs PEIIETKa,
TUNBl ~ XUMHUYECKHX  PEAaKIMH, PacTBOpP, DJICKTPOJUTHI, HEDJICKTPOIUTHI,
ANEKTPOJIUTUYECKAST JTUCCOLUUAIMUSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUYECKON peakiMu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON AucCCcConUanuu, nepuoanueckur 3akoH [[. M. Menneneena,
3aKOH COXPAaHCHHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U IMPEBPAILCHUS dSHEPTUU
NP XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUN M O€30MMaCHOM HCIIOJB30BAaHNN BaKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUUCCKOU JEATCIBHOCTH YEJIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISTH XapaKTEpHbIC NPU3HAKUA TOHSATUH,
YCTAHABIIUBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TOHSITHUS MPH
OINMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MIPEBPAILCHUN;

c(hOpMHUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYH) CHMBOJIUKY JIJIsI
cocTaBiieHus (OopMysn BEIIECTB M  yPaBHEHMM XUMHUYECKUX  PEaKIIuH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSL OTAEIBHBIX
HEOPTaHMYECKUX BeEIIeCTB (yrapHbl Tra3, YIJIEKUCIBIA Ta3, aMMHakK, raméHas
W3BECTh, HETAIIEHAs] U3BECTh, TUThEBAs COAa, TUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUM OINPEICISATh BaJICHTHOCTh M CTEIICHb OKUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTABA, BUJ XUMHYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUIT
KPUCTAUTMYECKON pelIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJspHasi,
HMOHHas, METANINYECKAs), XapaKTep CPeJibl B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX
COCIUHCHUM;

c(hOpMHUPOBAHHOCTH YMEHUH YCTaHaBJIUBATh MPUHAJICKHOCTD
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K ONpeACTIEHHOMY Kiaccy/rpyrre
COEIMHEHUM (MPOCThIE BEIIECTBA — METAJIBI M HEMETAJIJIbI, OKCHJIbI, OCHOBaHUSI,
KHCJIOTHI, aM()OTEepHBIE THAPOKCHUIBI, COJIH);



c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOAMIECKOro 3aKoHa [1.
W. MenneneeBa u 1eMOHCTPUPOBATH €T0 CHCTEMATH3UPYIOIIYI0, O0BSICHUTEIHHYO
Y TIPOTHOCTHYECKYIO (PyHKITNU;

chOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX 3JieMeHTOB |—4 mnepuonoB Ilepuonnueckoil CcuCTEMBbI
xumudeckux smeMeHtoB JI. M. MeHneneeBa, MCHONB3ysS TMOHATHA «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COEAMHEHUN
1o nepuoaam u rpynnam llepuonnueckoit cuctemMbl XUMUYECKHUX 351eMeHTOB 1. H.
Menneneena;

chOPMHPOBAHHOCT, YMEHHUU  XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XAMHUYECKUE CBOWMCTBA HEOPraHWYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IOATBEPKAATh CYIIECTBOBAHUE TI€HETUYECKOM CBS3U MEXIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C MIOMOIIBIO YPABHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHSI KJIACCU(UIIMPOBATH XUMUYECKUE PEAKIMH TI0
pa3IMYHbIM TIpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrolnxX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS SJIEMEHTOB, OOpaTUMOCTHU
peakIfy, YYaCTHIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHUI COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3THMUHbIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCIIOBHS, ITPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIA;

chOpPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TMOJITBEPKIAIOIINE
KAQ4ECTBEHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKMX BELIECTB, PAaCIO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH pPAaCKpbIBaTh CYIIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEJIHHBIX PEAKIIUA MOCPEJCTBOM COCTABJICHHS AJIEKTPOHHOTO OalilaHca
ATUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpunuui Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE MPOIIECCHI,
JIe)KAIME B OCHOBE NMPOMBIIUIEHHOIO IOJIYyYE€HUsI CEPHOM KHCIIOTHI, aAMMHAKA, a
Takke C(HOPMHUPOBAHHOCTH TPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MTPOoOIeMax XMMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUI TPOBOIAUTH BBIYMCICHUS C HCIOIH30BAHUEM
MOHSATHUSL «MaccoBasi JIOJsS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUMN Ta30B
IPU XUMHYECKUX PEaKIMSIX, MacChl BEIIECTBA WM 00hEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B pEaKIUU



BEIIECTB, TEIJIOBOrO 3((exkTa peakunu Ha OCHOBE 3aKOHOB COXPAHEHHS] MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpPMHPOBAHHOCTh YMEHHI COOJIO/IaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
NOCYJIOl ¥ JabOpaTOpHBIM OO0OpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHHUs C
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKIMSIMHU IO BBITOJTHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHH TIJIAHUPOBAaTh M BBINOJHATH XUMUYECKUH
HKCIIEPUMEHT (pa3jioKeHUEe IMEePOKCHa BOJAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENEIICHUE Cpelbl PAacTBOPOB BEMIECTB € MOMOILBK) YHUBEPCAIBHOTO
WHMKATOpPa, BIMSHUE Pa3IMYHbIX (PAaKTOPOB HAa CKOPOCTh XMMHYECKOW peakIuu,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHBIE pPEaKIMU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBUM C MPaBWIAMH TEXHUKH
0e30MmacHOCTH pU OOpAaIllEHUH C BELIECTBAMH U J1a0OpaTOPHBIM 000pYA0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMme 3amucu
YPAaBHEHUH COOTBETCTBYIOLIMX peakUHil U (HOpMyJIUpOBaTh BBIBOJABI HA OCHOBE
ATUX PE3YJIbTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAJIU3UPOBATH XHUMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, MHTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBWJia  AKOJOTHYECKU
1EeJIecO00pa3HOro TMOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IEJIAX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOLIECH MPUPOJHOM Cpelbl, OCO3HABATH
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cmbicnt mokazarens IIJIK, moscHATP Ha mpumepax CcHocoObl yMEHBUIEHUS H
MPEeIOTBPAIICHUS UX BPEIHOTO BO3JEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

Ui 00Yy4aroUMXcs ¢ OrpPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJENBbIX W CJA0OBHIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOYeUHYI0 cuctemy obo3HadeHui JI. Bpaitnsg nis 3anmucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KonnuectBo yacon DJIEKTPOHHBIE
HaumeHnoBanue pa3aenoB u TeM U poBbIe
Ne i/ P Kourponsusie  IIpakTuueckue JlaGopatopusie (WP )
POrPaMMBI Bcero paboThI oOpa3oBaTeNbHbIC
paboThI paboThI
pecypcbl
Tema Nel Ctpoenue atroma u
1 MEPUOJNYECKUI 3aKOH 3 1 bubmorexa [TOK
' PHOA https://m.edsoo.ru/00ada52c
JA.N.Meunneneena.
) Tema Ne2 Ctpoenue 1 1 5 bubnuorexa [JOK
) BEILECTBA. https://m.edsoo.ru/00ada52c
3 Tema No3 DirekTponuTudeckas 7 1 1 6 bubmmoreka [JOK
' IMCCOIMAIINS. https://m.edsoo.ru/00ada52c
4 Tema Ned Xumnueckue 12 1 7 bubnuorexa [JOK
) pe€aKkuuun. https://m.edsoo.ru/00ada52c
5 ITpoMexyTouHas 1 1 bubmmoreka [IOK
aTTecTanusl. https://m.edsoo.ru/00ada52c
OBUIEE KOJIMYECTBO YACOB I10 34 4 5 17

[NPOTPAMME
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11 KJIACC

Kane}mapno-TeMaanecKoe IJIAHUPOBAHHUE C YKA3AHUEM KOJHYECTBA YaCOB HA OCBOCHHUE KaxkI0i TEMbI, OCHOBHBIX BH/10B
AEeATECJIbHOCTH

11 kaace

Ne \ JaTa npoBenenust | Tema ypoka

Tema 1. IEPHOJANYECKHWI 3AKOH U CTPOEHUE ATOMA - 44

IInaHupyeMble MPEAMETHBIC PE3YILTATEI 110 Pa3Ieny

VYuamuecss 1OJKHEI HOHUMATD:
— Ba)KHEHIIME XUMUYECKHE MOHATHS: XUMHYECKUH DJIEMEHT, aTOM, H30TOIIbI;
— OCHOBHBIE 3aKOHBI XUMUU: iepuoanueckuil 3akon J.J11.Menneneena;
— XapaKTepH30BaTh: MJIEMECHTHI MAJIBIX IIEPHOJIOB T10 MX MOJIOKCHHIO B Ieproandeckoi cucreMe J1.M.MeHneneena.

OCHOBHBIE BUJIBI V‘IG6HOI\/'I JACATCIIBHOCTHU

XapaKTepru30BaTh 3EMEHTBI MaJIbIX EPUOAOB 0 UX NosiokeHuto B [lepuoanyeckoit cucreme /1. V1. MenneneeBa. /{aBate onpenencHus BaxXHEHIINX
XUMHWYECKUX MTOHITUN: BEIIECTBO, XUMHUYECKUH 3JIEMEHT, aTOM, OTHOCUTENIbHAs aTOMHasi Macca, U30Tombl. [laBaTh onpesieneHiue BUI0B
KJIacCU(UKAIMU: €CTECTBEHHON M UCKYCCTBEHHOW. BhITIOIHEHNE IPSMOT0 JISIyKTUBHOTO JIoKa3arenbeTBa. Co3aanue MoJiesiel ¢ BbIIelICHHEM
CYLIECTBEHHbIX XapaKTEPUCTUK 00BEKTA M UX MPEACTABICHUEM B IPOCTPAHCTBEHHO-TpaQUUeCcKON MM 3HAKOBO-CUMBOJIMUYECKON GopMme.
IIporuo3upoBath CBOMCTBa XUMUYECKUX 3JIEMEHTOB U UX cOoeAnMHEeHUI Ha ocHOBe [lepuonnueckoit cucremsr 1. . Menneneesa. Koncrpyuposanue
NEPUOIMUECKON TaOIUIBI XAMHYECKHUX JIEMEHTOB € UCIIOJIb30BAHNEM KapToueK. [IpeicTaBsTh CII0KHOE CTPOSHHE aTOMa, COCTOSIIIETo U3 sipa 1
3JIEKTPOHHOM 0007104KH. Haxoquth B3auMoCBsI31 MeXy nojioxkeHueM aiemenTa B [lepuonuueckoii cucreme . Y. MenzaeneeBa u cTpoeHUEM €ro
aToma. COoCTaBJISITh 3JICKTPOHHBIE U 3JIEKTPOHHO-Tpaguueckre GopMyIIbl aTOMOB S-, p- U d-311eMeHTOB. [IpeacTaBisaTs pa3BUTHE HAYUHBIX TEOPHIL 110
CIIMpalii Ha OCHOBE Tpex GpopmynpoBok [lepuoamueckoro 3akoHa. ONUChIBaTh CTPOSHHE aTOMa U CBOMCTBAa XUMHUYECKHX 3JIEMEHTOB M UX
coenuHeHni Ha ocHoBe [leproanueckoii cuctems! J. M. MenneneeBa. OTHOCUTh XUMHYECKHE 3JIEMEHTHI K TOMY WM HHOMY 3JIEKTPOHHOMY
cemMelcTBY. PackpbiBaTh 0cOOCHHOCTH CTPOEHHSI AaTOMOB d-3JIEMEHTOB U f-3J1IeMEHTOB.

1 04.09 OTtkpoiTHe J. . MenaeneeBsiM Ilepuoanyeckoro 3akona
2 11.09 ITepuonuyeckas cucrema /I. . MenaesneeBa

3 18.09 Ctpoenue aToma

4 25.09 Ilepuoanyeckuii 3aKOH H CTPOCHHE ATOMA

Tema 2. CTPOEHUE BEHIECTBA — 114

IInaEMpyeMBIe MPEAMETHBIC PE3YILTATEI 110 Pa3JIeny

VYyammecs JOMKHBI IOHUMATh:
— BaXHEHIIMEe XUMHUYECKHE TIOHSATHS: BEIIeCTBA HEMOJIEKYJISIPHOTO CTPOEHUs! (MOHHBIE KPUCTAIUTHYECKUE PEIICTKH);




— WOH, HOHHAS XUMHUYECKasl CBA3h (BEIIeCTBA HOHHOTO CTPOCHH);

— OIPEAEIIATh: 3aps] HOHA, HOHHYIO CBSI3b B COCUHEHUSX;

— OOBACHATH: MPUPOTY HOHHOHU CBSI3H;

— XUMUYECKHE MOHATHUS: AIEKTPOOTPULIATEIBHOCTD, BaJICHTHOCTD, CTENIEHb OKUCIICHHUS, BEIIECTBA MOJIEKYJIIPHOIO U @aTOMHOT'O CTPOCHHMSI;
— OTPEAENATh: BAJIGHTHOCTh M CTENICHb OKMUCIICHUS XUMUYECKIX DJIEMEHTOB, KOBAJIEHTHYO (TIOJSPHYIO ¥ HEMOJISIPHYTO) CBSI3h B COSTMHEHUSX:
— OOBACHATH: MPUPOIY KOBAJICHTHOH CBSI3U;

— XUMHYECKOE MOHATHE: METAJUIMYECKAs! CBS3b, BEIIECTBA METANINYECKOIO CTPOCHUS;

— OOBACHATH: MPUPOITY METALTUICCKOHN CBSI3H;

— OIPEAEIsATh: METANINYECKYIO CBSI3b;

— BaXHEHITHe XUMUYECKHE TIOHSATHS: MOJIb, MOJISIPHAS Macca, MOJIIPHBIN 00beM;

— BBINOJHATh XUMHYECKHUM SKCIIEPUMEHT: [0 PACIO3HABAHUIO BOJIOPOAA, KUCIOPOa, YIVIEKUCIIOrO ra3a, aMMHUaKa, STHIICHA;

— Ba)XHEHIINE XMMUYECKUE MOHATHUSA: BEIIECTBA MOJIEKYJSIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS;

— OCHOBHBIE 3aKOHBI XUMHUU: 3aKOH [TOCTOSIHCTBA COCTaBa BEILLECTB;

— TEOPUI0 XUMUUYECKOU CBS3H;

— OOBACHSATH: MPUPOTY XUMUUECKOH CBSI3HU, 3aBUCMOCTH CBOHCTB BEILIECTB OT X COCTaBa M CTPOCHUSI,

— ONPEAEIISITh: TUIl XUMUYECKOW CBSI3U B COEAMHEHHUSIX.

OCHOBHBIE BUJIBI V‘IG6HOI>'I JACATCIIBHOCTHU

OOBSCHITH MHEPTHBIE CBOMCTBA OJIArOPOHBIX Ta30B OCOOCHHOCTSIMH CTPOSHHSI MX aToMa. XapaKkTepru30BaTh KOBATICHTHYIO CBSI3b KaK CBSI3b,
BO3HHKAIOIIYIO 32 cUeT 00pa3oBaHMsl OOIIUX DIIEKTPOHHBIX Map MyTeM MEepEeKPbIBAHUS dIIEKTPOHHBIX opOuTaneil. KinaccupuimpoBaTh KOBaJICHTHBIC
CBSI3U 110 pa3HBIM OCHOBAHMAM. Y CTAHABIMBAThH 3aBUCUMOCTb MEX/y THIIOM XMMHUYECKOM CBSI3U, TUIIOM KPUCTAJUIMYECKON PEHIETKH U (PU3UIECKUMHU
CBOWCTBaMM BEILECTB. XapaKTEPH30BaTh HOHHYIO CBS3b KaK CBSI3b, BO3HUKAIOLIYIO ITyTEM OTIauu MM IIpreMa 3JI1eKTpoHoB. KnaccnpuuupoBaTh HOHbBI
110 pa3HbIM OCHOBAaHHAM. YcranaBauBaTh 3aBUCUMOCTD MCXKIY TUIIOM XUMHYECKON CBs3HU, TUIIOM KpHCTaHHH‘{eCKOﬁ PCUICTKU 1 (1)I/I3I/I‘ICCKI/IMI/I
CBOMCTBAMH BEIIECTB. XapaKTePU30BaATh METAIUIMUECKYIO CBSA3b KaK CBS3b MEX/ly aTOM-HOHAMH B METAJIIAX M CIUIaBaX MOCPEICTBOM
0000I1IECTBICHHBIX BAJICHTHBIX AIEKTPOHOB. OOBACHATD €ANHYIO IPUPOAY XUMUYECKUX CBS3EH. Y CTaHABIMBATh 3aBUCUMOCTD MEKIY TUIIOM
XUMHYECKOH CBS3M, THTIOM KPUCTAJUTMYECKOW PElIeTKN B (PU3NUYECKUMH CBOMCTBAMHU BEILECTB. XapaKTepr30BaTh 0COOCHHOCTH arperaTHoro
COCTOsIHHMS BECIICCTB HA OCHOBE MOJICKYJIIPHO-KMHETUYCCKUX HpeI[CTaBHeHHﬁ. YcranaBauBaTh MECXKIIPEAMETHBIC CBA3U C (1)I/ISI/IKOI‘/’I Ha dTOI OCHOBE.
YcraHaBIMBaTh MEKITPEAMETHBIE CBS3H C OHOJIOTHEH HA OCHOBE PACCMOTPEHUS IPUPO/IbI BOZOPOAHOM CBSI3U U €€ POJIM B OPraHU3aLuH KUBOH
matepun. Kitaccuduumposats TBep/ible BelleCTBa Ha KPUCTAUIMYECKHE U aMOP(QHbIE. Y CTaHABIMBATH 3aBUCHMOCTh MEXKJLy TUIIOM XUMHUYECKOH CBS3H,
THUTIOM KPUCTAJUTMYECKOM PEemIeTKH U (pr3ruecKnuMu CBOHCTBaMH BeniecTB. OOBSICHATH SBJICHHUE AIIOTPONTNH. VIITIocTprpoBaTh 3TO SBJICHNE
pa3auuHBIMU IpUMepaMu. HaxonTe OTIHUMs cMecel OT XUMUYECKUX coeAMHEHUI. OTpakaTh COCTaB CMECEH ¢ MOMOIIBIO MOHATHS «I0JIsH» MaccoBas
u oObeMHast. [Ipon3BoANTh pacyeThl ¢ UCIOIb30BAHUEM ATOTO MOHATH. Y CTAaHABIMBATH 3aBUCHMOCTD MEX/1y Pa3IniMsIMH B (PU3NUYECKUX CBOWCTBAX
KOMITOHEHTOB CMeceil 1 criocobaMu uX paszzeneHns. Pemars 3a1aun Ha HaX0XK/IeHHe MacChl (00beMa) KOMIIOHEHTa B CMECH, MACChl YHCTOTO BEIIECTBA
B 00pa3siie, MacCOBOH JI0JIM TIpUMeceil. XapaKTepu30BaTh pa3IMdHbIe THITHI IUCIEPCHBIX CHCTEM Ha OCHOBE arperaTHOr0 COCTOSIHHS TUCTIEPCHON (hazbl
U TUCTIIEPCUOHHOMN cpeabl. PacKpbIBaTh poiib pa3iuyHbIX TUIIOB AMCIEPCHBIX CHCTEM B )KHM3HU NPUPOBI U oduiecTBa. [IpoBoauTh, HAOMIOAATE U OMUCHI
BaTh XMMUYECKHUI SKCIIEPUMEHT T10 MOJIYUSHHIO, COOMPAHUIO M paclio3HaBaHuio ra3oB. O000IaTh MOHATHSI «S-0pOUTAIIBY, «P-OpOUTAIBY, «d-




Op6I/ITa.]'II))), «KOBAJICHTHAA HCTIOJISIPpHAA CBA3b), KKOBAJICHTHAA MOJIAPHAA CBA3b», KMOHHAA CBA3b», «BOAOPOAHAA CBA3LY, KMCTAJUIMYCCKAA CBA3bY,
«MOHHAs KpUCTAIIUYIECKAsA PCUICTKA), «aTOMHas KPUCTAJITIMYECKasd PCIICTKa», «MOJICKYJISIpHAA KPUCTAJUIMICCKAA PEHICTKA), «KMETAJIJIMYCCKasd

KpUCTAJUINYCCKAd PCIICTKa». Or

DAHUYUBATDH MMOHATHA «XUMHYCCKAs CBA3bY», KKPUCTAJUIMYCCKAA PCHICTKA».

1 0210 KoBajieHTHasi XUMH4YeCKasl CBSI3b

2 09.10 HNonnasi xumnyeckasi cBsi3b BxogHasi KOHTposIbHasi padoTa.

3 16.10 Metasuibl U ciuiaBbl. MeTa/uinyeckass XHMU4YeCKas CBA3b

4 23.10 ArperaTtHble COCTOSTHHS BellecTBa. BonopoaHas cBsi3b

5 30.10 THunbl KPHCTAJIMYECKHX pPelIeTOK
JlaGoparopHslie onbITH 1. OnpeaeneHne cBOMCTB HEKOTOPHIX BEILIECTB HA OCHOBE TUIIA
KPUCTAIUTMYECKON PEIIETKH.
JlabopaTtopHsbie ombITH 2. O3HAKOMIIEHHE C KOJIJIEKITUEH ITOJIMMEPOB: TUIACTMACC U BOJIOKOH
W U3JIEJINN U3 HUX.

6 13.11 Yucrple BelecTBa U CMeCH
JlabopatopHbie ombITH 3. JKecTKOCTh BOABI. Y CTPaHEHHUE JKECTKOCTH BOJIBI.
JlaGopartopHbie onbIThl 4. O3HAKOMJICHHE C MUHEPAIBHBIMH BOJIAMHU.

7 20.11 Pemenue 3axau

8 27.11 JucnepcHbie cucTeMBbI
JlaGopaTopHbie ONBITH 5. O3HAKOMJICHHE C JUCTICPCHBIMH CHCTEMaMH

9 04.12 IIpakTyeckas padora Ne 1 «Ilosyyenue, coOnpanue u pacnno3HaBaHHe Ia3oB:
BOJ0PO/a, KHCJI0PO/Ja, YIVIEKHCJI0r0 ra3a, aMMHaKa, 3THJIEeHA, alleTHIeHA»

10 11.12 [ToBTOpenwue u o6o6mIeHne TeM «CTpoeHne aToMay u «CTpoeHHE BEIIeCTBaY, MOJAr0TOBKA K
KOHTPOJIBHOH paboTe

11 18.12 KonTtpoasnas padora Ne 1 o temam «Crpoenne aroma» 1 «CTpoeHHe BeecTBa»

Tema 3. QJJIEKTPOJIUTUYECKASA IMCCOUUALIUSA — 74

VYuaniuecss 1OKHEI HOHUMATD:
KIJIACCH(MKAITHIO BEIIECTB 110 PACTBOPUMOCTH;
MIOHSITUE «PACTBOPY;

IInaHnpyeMble MPEAMETHBIC PE3YILTATEI 110 pa3ieny

OIMUCBIBATH PACTBOPCHUC KAK (1)I/I3I/IKO—XI/IMI/ILICCKI/II71 mponecc;
MOHATHUSA «IJICKTOJHUTBDY U «HEIJICKTPOIUTEID?, «3JICKTPOJIUTUYCCKAS AUCCOLIUALINA ]

Knaccn(bnxaumo KHUCJIOT, OCHOBaHHU U COHGfI;

XapaKTCpU30BaTh CBOMCTBa KHCJIOT, OCHOBaHUM U coneﬁ;
OMPEACIIATH: XapaKTEep CPEAbl B BOAHBIX PACTBOPAX HCOPraHUUCCKUX COGZ[PIHGHPIﬁ.

OcHOBHBIE BUJIBI VUEOHOM IeATEIHHOCTH

OHpe,I[CJ'IﬂTL TIOHATHS «PACTBOPLI» U KPACTBOPUMOCTDBY. KIIaCCI/I(i)I/ILII/II)OBaTB BCLICCTBA IO IMMPU3HAKY PACTBOPHUMOCTH. OTpa)KaTL COCTaB pacTBOpa €




MTOMOILBIO TIOHATUN «MacCcOoBast 10JIs BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHIICHTPAIMs BELIECCTBay. PelaTe 3a1auu Ha pacyeT MacCOBOU 10H
BEIIECTBA B PACTBOPE U MOJISIPHON KOHIEHTparn. OTpeaensTh TOHATHS «IJIEKTPOIUTED), KHEAIEKTPOIUTED), «AJIEKTPOIUTHIECKAS UCCOIHATINA.
®DopMyITUPOBaTh OCHOBHBIC MTOJIOKEHUSI TEOPHUHU AJIEKTPOITUTUYCCKON JUCCOIMANNU. XapaKTEePU30BaTh CIIOCOOHOCTH 3JIEKTPOIUTA K AUCCOIMAIINN

Ha OCHOBE CTEICHU AICKTPOJIUTUUCCKON AUCCOLUALIMU. 3aUCHIBATh YPABHEHHUSI SJICKTPOJIUTHUCCKON TUCCOIMAINY, B TOM YHUCIIE U CTYIIEHYATOM.
HabmomaTes 1 onuchIBaTH AEMOHCTPAITMOHHBIN XUMHUECKHIH SKCTICPUMEHT. XapaKTEePH30BaTh KUCIOTHI B CBETE TCOPHH IICKTPOIUTHICCKOM
nqucconuaryy. Paznmgats ob1ee, 0cOOEHHOE M €TUHIYHOE B CBOMCTBAX a30THOW, KOHIIGHTPUPOBAHHOM CEPHOI 1 MypaBbUHOM KHCIIOT.
XapakTepru30BaTh OCHOBAHHUS B CBETE TCOPUU JICKTPOIUTUICCKON Arccoruanuu. Pa3imyare oblee, 0COOCHHOE U €IMHUYHOE B CBOMCTBAX
THUAPOKCHJIOB ¥ OECKUCIIOPOIHBIX OCHOBaHMIA. XapaKTepPH30BaTh COJU B CBETE TCOPUHU DICKTPOJIUTHUYCCKOM Arccolanuy. Pa3znuuats odiee,
0COOCHHOE M €IMHUYIHOE B CBOMCTBAX CPEIHUX M KUCIIBIX COJICH. XapaKTepru30BaTh THIPOIN3 Kak 0OMEHHOE B3aMMOJICHCTBHE BEIIIECTB C BOIOM.
3anucheIBaTh ypaBHEHUS peaklnil THAPOJIN3a Pa3InYHbIX cojied. Paznuyars ruipoans no KaTHOHY U aHHOHY. [IpeackaspBaTh peakiiuio cpeabl BOJIHBIX
PacTBOPOB CoJicH, 00pa30BaHHBIX CUJIbHBIM OCHOBAaHUEM M CJ1a00 KHCIOTOM, CJIa0bIM OCHOBAaHUEM U CHJILHOW KHUCJIOTOM. PacKkphIBaTh poiib
OpaTUMOTO THIPOIHM3a OPraHMYECKUX COeIMHEHNI KaKk OCHOBBI OOMEHa BEIIECTB B )KHUBBIX OpraHu3Max u oopatumoro ruaponn3a AT kak OCHOBBI
SHEpreTHYecKoro 0OMeHa B KMBBIX oprann3Max. [IpoBoanTh, HAOIIOAATh U OMUCHIBATH XUMHUYECKHE HKCIIEPUMEHTHI C TIOMOIIBIO0 POAHOTO S3bIKA U
SI3bIKa XUMHUH. HpOBO[II/ITI), Ha6JIIOILaTb M OITMCBIBATh XUMUYSCKUM SKCIICPUMCHT IJIA I/IZ[GHTI/I(I)I/IKEU_[I/H/I HCOPraHnM4€CKUX U OPraHnvdeCKux COCI[I/IHGHI/Iﬁ
C TIOMOIIIBI0 KaYeCTBEHHBIX peakiuii. O0001maTh 3HaHNS 0 KJIACCHU(UKAIIH U CBOWCTBAX OCHOBHBIX KJIACCOB HEOPTAaHUIECKHUX M OPTraHMYECKUX
COCIMHEHUM B CBETE TEOPHUH AICKTPOJUTUUECKON TUCCOLMAIMY. Y CTAHABIMBATh BHYTPUIIPEMETHBIE CBSI3U MEXAY OPraHUYE€CKOW U HEOPraHUUECKOM
XMMHEH B CBETE 00IET0, 0COOEHHOTO U eMUHUYHOTO. PemmaTh 3ajaun Ha pacueT 1o XMMUYEeCKOMY YPaBHEHHIO, H30BITOK OJHOTO U3 PEarnpyIonx
BEIIIECTB, C Y4aCTHUEM BEILECTB, cojepKaux mpumMecH. [IpoBoautk pediiekcuio COOCTBEHHBIX JOCTHKEHUH B IO3HAHUHM CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHWYECKNX U OPTaHUYECKHUX COSTMHEHUH B CBETE TEOPHUHU DIIEKTPOJIUTHIECKON AUCCOIMANNN. AHATU3UPOBATh PE3yIbTaThl KOHTPOJIBHOU PabOTHI
1 BbICTPpAMBATb MYTU JOCTHMXKCHUS KCJIAEMOT'O YPOBHS YCIICIIHOCTH.

1 25.12 PacTBOPBI.DJIEKTPOJIUTHI U HENIEKTPOJIUTHI.

2 15.01 KucoTsl B cBeTe TEOPHHU IJIEKTPOJIUTHUECKOH THCCONUALMT
JlaboparopHsbie onbIThL. 6. O3HAKOMIICHHE C KOJUIEKITEH KHCIOT

3 22.01 OcHoBaHHUs B CBeTe TEOPHH 3JIEKTPOJTHTHYECCKOM ANUCCONALINH

JlaGopaTtopusie onbiTH 7. [lorydueHue u cBOHCTBAa HEPACTBOPUMBIX OCHOBAHHIA.
JlaGopatopHble onbIThl 8. O3HAKOMJICHHE C KOJUICKIIMEH OCHOBaHUN

4 29.01 Coun B cBeTe TEOPHH YIEKTPOJTUTHYCCKOHN THCCONMALMHT
JlaGopatopHble onbITH 9. O3HaAKOMIIEHHE C KOJJIEKIHEH MPUPOTHBIX MUHEPAJIOB,
COJIeprKaIlUX COJIH

5 05.02 I'maponus

JlaGoparopusie onbIThl 10. McnbiTaHne pacTBOPOB KUCIIOT, OCHOBAaHUN M COJIEH
MHANKATOPAMHU.

JlaGopartopubie onbITHI 11. PasnudaHble crydan THIPOII3a CONEH.

JlaGoparopHble onbIThl 12. 'UApOonn3 XJIOpUIOB U alleTaToB LIEIOYHBIX METAIJIOB

6 12.02 KontponbHas paboraNe2 DnekTponuTrdecKasl TUCCOIHAITHS.

7 19.02 IIpakTHyeckas padora Ne 2. Pernenne sKkCiepuMEHTATBHBIX 33/1a4 Ha WACHTHU(UKAIIUIO




| HCOPTraHNWYCCKUX U OPraHUYCCKUX COCILI/IHCHI/Iﬁ

Tema 4. XUMMNYECKHUE PEAKIIUHA — 13y

[Inarupyemble IPeAMETHBIE PE3YILTATEI 110 Pa3IENy

VYuaniuecst JOJDKHBI IOHUMATh:

XUMUAYECKHE TIOHSTHS: aJUIOTPOITHSL, U30MEPHSI, TOMOJIOTHSI, YIJIEPOIHBIN CKEJNeT, TeIIoBol ekt peakium;
OCHOBHBIC TEOPUU XUMHHU: CTPOCHHSI OPTraHUUECKUX COeTNHEHUH;

XUMHAYECKHE TIOHATHS: CKOPOCTh XMMUYECKOH PEaKLIUH, KaTallu3;

OOBSICHATB: 3aBUCUMOCTH CKOPOCTH XUMHYECKOHN PEakLMi OT Pa3InuHbIX (PaKTOpOB;

BaXKHelIIee XUMHUYECKOE MOHATHE: XUMHUECKOE PaBHOBECHE;

OOBSICHATE: 3aBHCUMOCTb IOJIOKCHHUSI XUMHUECKOTO PAaBHOBECHS OT Pa3IMYHBIX (PaKTOPOB;

Ba)KHEHIIIME XUMUYECKHE TIOHATHUS: PACTBOPHI, AJIEKTPOIUT U HEITIEKTPOJIUT, SJEKTPOIUTHIECKAs JUCCOLHAIINS;
OCHOBHBIE TEOPUH XUMHH: TEOPHUS DIEKTPOIUTUIECKON TUCCOIMALINY;

OTIpEeEIIATh: 3aps/] HOHa;

OTIpEeCIATh:

XapakTep CpeJibl B BOJAHBIX PACTBOPAX HEOPraHUUYECKUX COETMHEHHIA;

Ba)KHEHIIINE XUMUYECKHE TIOHATHUS: CTETIEHb OKUCICHHS, OKUCIIUTENb U BOCCTAHOBUTEINb, OKUCIIEHUE U BOCCTaHOBIICHUE;
OTIpEeEIIATh:

CTETIeHb OKUCIIEHUSI XUMUYECKHUX DJIEMEHTOB, OKUCIUTEIh U BOCCTAHOBHUTEI.




OcCHOBHBIE BUABI YYEOHOM e TENBLHOCTH

KnaccupuumpoBaTh XMMUYECKHE PEAKIIMH 110 PA3IMYHBIM OCHOBaHUSIM. Paznnyate ocoOeHHOCTH Kiaccu(UKAMK Peaklnii B OpraHuuecKOH XUMHH.
XapakTepru3oBaTh TeII0BON 3P PEeKT XUMUUECKUX PeaKkyii ¥ Ha €r0 OCHOBE pa3iMyaTh 3K30- U SHAOTepMUYECKHE peakui. OTpaxarh TeIIOBON

3¢ (hexT XUMUYIECKIX PEeakIui Ha MHChME C TIOMOIIBI0 TEPMOXUMHYECKUX ypaBHEeHUH. [IpOBONTE pacyeThl Ha OCHOBE TEPMOXUMHYECKUX YPaBHEHUH.
Hab6monaTs 1 onmruchIBaTh AEMOHCTPAITMOHHBIN XUMHYECKHIH SKCTICPUMEHT. XapaKTEePH30BaTh CKOPOCTh XUMHUECKON PEAKITHH U (PaKTOPHI
3aBHCHMOCTH CKOPOCTH XMMHUYECKOM PEaKIK OT MPUPO/Ibl pearupyronfx BEIIEeCTB, UX KOHIIEHTPALUHU, TEMIIEPATYPHI, IO CONPUKOCHOBEHHUS
BEIIECTB. XapaKTepU30BaTh KaTATM3aTOPBl M KaTalIn3 KaK CIIOCOOBI YIpaBICHHUsI CKOPOCThIO XUMHUYECKOH peakunu. Ha ocHOBe MeXIpeIMeTHBIX
CBsI3ei ¢ OMonorneit ycraHaBIMBaTh 001Iee, 0COOEHHOE M eTUHIYHOE Ui (DePMEHTOB KaK OMOIOTHYECKNX KaTan3aTopoB. PackpeiBaTh X poib B
OopraHu3anuy )KU3HU Ha 3CMHC, a TaKXKE B HHIHGBOP'I u MGILI/IHI/IHCKOﬁ IMPOMBITIIJICHHOCTH. XapaKTepI/ISOBaTb COCTOAHUA XUMHNYCCKOI'0 paBHOBECHA U
croco0bl ero cMmetieHus. [Ipeacka3piBaTh HANpaBICHUE CMEILCHNST XMMHUECKOTO PAaBHOBECHSI ITPH U3MEHEHUH YCIIOBUI MPOBEACHUS 00paTUMOM
XUMHYECKOH peakiui. ApryMeHTHPOBATh BBIOOP ONTUMAJLHBIX YCIOBUH MPOBEIEHUS TEXHOJIOTHYECKOTO mporiecca. HabmonaTh 1 ONHUCHIBaTh
JIEMOHCTPAIIMOHHBIN XUMHUUECKUAN IKCTIEPUMEHT. XapaKTepHU30BaTh OKUCIUTEIIEHO-BOCCTAHOBUTEIIEHBIE PEAKITNH KaK IPOIIECCHI, TP KOTOPHIX
WU3MEHSIOTCS CTEIICHU OKHCIeHHs aroMoB. CocTaBisaTh ypaBHeHus OBP ¢ moMoiikio MeTo/1a 37eKTpOHHOTO Oananca. XapakTepr30BaTh JICKTPOJIU3
KaK OKHACIUTEIHHO-BOCCTAHOBHUTENNBHBIN mporiecc. [Ipencka3piBaTh KaTOIHBIC U aHOIHBIE MPOIIECCH U OTPAXKATh WX Ha MMUChME IS PAcIlIaBOB U
BOJIHBIX PACTBOPOB JJIEKTPOIHUTOB. PacKphIBaTh MpakTHUECKOE 3HAUSHHE AIeKTpoau3a. O000IaTh 3HaHUS U JIENaTh BBIBOBI O 3aKOHOMEPHOCTSIX
TIOJIO’KEHUS M U3MEHEHUI CBOMCTB METaJNIOB B Nepuojax u rpynmnax [lepuoanyeckoii cucteMsl. XapakTepu3oBaTh 00IIHMe XUMHUUECKHE CBOWCTBA
METaJIJIOB KaK BOCCTAHOBUTEJIEH Ha OCHOBE CTPOEHHUS UX aTOMOB U ITOJIOKEHHUSI METAJUIOB B 3JIEKTPOXUMUYECKOM PsITy HaNpsUKEeHUs. XapaKkTepru30BaTh
Y OITMCHIBATH KOPPO3UIO METAJIOB KaK OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIN TPOIIECC U CTIOCOOBI 3alIUTH METALIOB OT KOppo3uu. ONHCHIBATh
JIEMOHCTPAIIMOHHBI XUMHYECKHI IKCIIEPUMEHT. XapaKTepr30BaTh 00IINE XUMHUIECKHE CBONCTBAa HEMETAJUIOB KaK OKUCIIUTENIeH U BOCCTAaHOBUTEIEH
Ha OCHOBE CTPOCHHA UX AaTOMOB U MOJIOKCHHA HEMETAJIJIOB B pAAY SJICKTPOOTPULIATCIIBHOCTH. XapaKTepI/ISOBaTI) TFCHETUYCCKYIO CBA3bL MCKIAY
KJIACCAMH OPTaHMYECKUX U HEOPTaHMYECKUX COSIMHEHHI U OTPAXKATh €€ Ha MICHEME C IIOMOIIBI0 00OOIIEHHOM 3aIUCH «IIEMTOYKH TIEPEXO0I0BY.
KonkpeTrn3upoBarh Takve IeTovKH YPaBHEHUSIMH XUMUYECKUX peakinuid. [[poBoauTh, HaOI0IaTh U ONMMCHIBATH XUMUYECKUI SKCIIEPUMEHT JIJIs
MMOATBECPIKACHUA FeHETUYECKOM CBSI3HU MECKAY KJIacCaMU HCOPIraHNMYECKUX U OPraHNn4YCCKUX BECIICCTB. O606IlIaTL 3HaHUA O KJ'IaCCI/I(I)I/IKaHI/II/I u
3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX PEAKIM B OPTaHWMYECKON U HEOPraHMYECKON XUMUH. Y CTaHABJIMBATH BHYTPUIIPEIMETHBIE CBSI3H MEXKIY
OpPraHWYECKOW W HEOPraHUYECKOH XUMHUEH B CBETE 00IIEro, 0COOEHHOTO U equHIYHOTO. [IpoBOINTE pediekciio COOCTBEHHBIX JIOCTIKEHUH B
MO3HAHUH KJIacCU(UKAIIMN U 3aKOHOMEPHOCTEH MPOTEKAHHUSI XMMUYECKUX PEAKIIUi B OPraHMUECKON ¥ HEOPraHNYEeCKOH XUMUHU. AHAITM3UPOBATh
pe3yJIbTaThl KOHTPOJIBHON paboThl U BHICTPAUBATh IyTH JOCTHKESHUS JKEJIAEMOT0 YPOBHSI yCIlelHOCTH. OnpeessiTh HCTOUHUKH HHPOPMAIIH,
MOJTy4aTh ¥ aHAIM3UPOBATH HHGOPMAITUIO, TOTOBUTH HH()OPMAIMOHHBIHN MTPOYKT U MPEACTaBIATh ero. COBEpIICHCTBOBATh KOMMYHHUKATHBHYO
KOMIICTCHTHOCTD, BBICTYTIAasd MEPEA OAHOKIIACCHUKaMU, OTCTanuBas 1 000CHOBBIBAsI CO6CTBCHHyIO TOYKY 3pCHUs; YBaAXXaTb MHCHHUE OIIIIOHCHTA ITPH
00CYK/JICHUHM BOIIPOCOB CEMHUHApa M cO00IIeHUH (COOCTBEHHOTO U OJIHOKJIACCHUKOB).

1 26..02 Kaaccndukanusi XuMHYeCKHX PeaKiui
2 05.03 CKOpocTh XUMHYECKOI peakiuu
3 12.03 Karanus

JlabopaTopusie oneITh 13. [Tomyuenne Kucaopoaa ¢ moMonIsio okcuaa mapranmna (IV) u
Kartaja3bl CIPOro KapTodes

4 19.03 O0paTHMOCTh XUMHYECKHX peakiuii. XMMHYeCKoe pABHOBeCHe




5 02.04 OxuciauTe/IbHO-BOCCTAHOBUTEIbHBIE peakuuu (OBP)
Jlabopatopubie onbITH 14. Peaknins 3aMenienns MeIn )KeIIe30M B pacTBOpe Cylb(haTa Meau
(ID).
JlaGopatopHubie omnbiThl 15. [TonydeHre Bogopoa B3aMMOACHCTBUEM KUCIIOTHI C IIMHKOM
6 0.9.04 DJIeKTPOIH3
7 16.04 O01mmue cBoiicTBa METANIOB
JlabopartopHbie onbIThl 16. O3HAKOMJICHHE C KOJUICKIIUEH METaJIOB
8 23.04 Koppo3ust MmeTa/i10B
9 30.04 OO0uue cBOMCTBA HEMETAJLIOB
JlabGopaTopHbie onbITH 17. O3HAKOMJICHHE ¢ KOJUICKITHEH HEMETAIIOB
10 07.05 IIpome:kyTOUHAS aTTECTANUSA
11 14.05 [ToBTOpeHME U 0000IICHNE TeMbl « XUMHUUECKUE PEAKIIMNY, TIOJITOTOBKA K KOHTPOJIBHOMN
pabore
12 21.05 KonrposabHasi padora Ne 3 no teme « XUMHUUECKUE PEAKLIUID)
13 HTorosasi KOHTPoJIbHAsA padoTa
27

Bcero uacos — 34




YYEBHO-METO/MYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA

» Xumus, 11 knace/ I'abpuensn O.C., OOmecTBO ¢ OrpaHUuYeHHON
O0TBETCTBEHHOCTHIO «[IPODA»; AkunonepHoe o61mectBo «M3narenbpeTBo

((HpOCBGHIGHHe»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Metoauyeckoe nocooue.10-11 knaccer O.C.I'abpuensina

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuoreka [{OK https://m.edsoo.ru/00ada52c
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