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INOACHUTEJ/IbHAA 3AIIMCKA

Paboyasi mporpamMMa mno XMMHMU Ha YypOBHE CpeJiHEr0 o0061ero o6pa3oBaHUs
paspaboraHa Ha ocHoBe ®egepasbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «06
obpazoBaHuu B Poccuiickoii Penepanuu», TpebOBaHUK K pe3yJbTaTaM OCBOEHHUS
denepasbHOM 06pa3oBaTeIbHOU IporpaMMbl cpeaHero obuiero oo6pasosanus(POIl CO0),
npejcraB/jeHHbIX B Pe/lepasbHOM roCyJapcTBEHHOM o6pa3oBaTesibHOM cTra”HgapTe COO, ¢
yuétoM KoHuenuuu mnpenojaBaHus ydyeOHOro npejgMeTa «XHMHUS» B 00pa3oBaTesbHBIX
opranusauusax Poccuiickoii ®epepanuy, peanu3yroUidx OCHOBHble 06pa3oBaTeJsbHble
NpOTrpaMMBbl, U OCHOBHBIX MOJIOKeHUU «CTpaTeruy pa3BUTHA BOCIUMTAHUA B Poccruickon
®epnepauuu Ha nepuoa go 2025 roga» (Pacnopsizkenue IIpaBuTtenbctBa PO ot 29.05. 2015
Ne 996 - p.).

XUMHsl Ha YpOBHe YrJayOJIEHHOTO U3y4YyeHHUs 3aHHMaeT Ba)KHOe MeCTO B CHUCTeMe
eCTeCTBEHHO-HAy4YHOTo o6pa3oBaHus ydamuxcsa 10-11 kusaccoB. M3ydeHue mnpeameTa,
peasndyeMoe B YCJOBUSIX AUPPepeHUPOBAHHOIO, NPOPUIBHOTO 00yYeHUs], TPU3BAHO
obecneyruTh 0611€06pa30BaTEe/bHYI0 M OOILEKYJbTYPHYI HOJATOTOBKY BbINMYCKHUKOB
IIKOJIbI, HEOOXOUMYIO AJIsl aJlalTallud UX K OBICTPO MEHSIUIUMCS YCAOBUSAM KHU3HU B
CoLlMyMe, a TaKXKe JAJis1 MPOJOJIKEHUs 00ydyeHUs1 B OpraHu3anusx npodeccuoHasbHOTO
00pa30BaHUsl, B KOTOPbIX XUMHUS SIBJISIETCS OJHOW U3 NPUOPUTETHBIX AUCLHUTIHH.

B mporpaMme mo XMMWUM Ha3HauyeHUe MNpejMeTa «XUMHUs» MOJy4aeT MOAPOOHYIO
WHTepIpeTalnyio B COOTBETCTBUM C OCHOBomoJararuymu nosaoxenussmu ®roc COO o
B3aUMOOOYCJIOBJIEHHOCTH 1ieJied, COZiep:KaHus, pe3yJbTaTOB 00y4yeHHUs1 U TPeOOBaHUM K
YPOBHIO MOATOTOBKH BBINYCKHUKOB. CBU/JETE/NBbCTBOM TOMY HABJAIOTCA CjleAyIllue
BBIMOJIHSIEMble IPOTPaMMOM M0 XUMUU QYHKILUU:

e uHPOpPMaALMOHHO-METOAuYecKas, peanusanus KOTOpOU obecrnevyrBaeT
noJiyyeHue MpesCcTaBJeHHUs O 1eisX, COAepPKaHUHU, 001eld CTpaTeruy obydyeHus,
BOCIIMTAHWUS U PAa3BUTHUS 00y4YalOIIUXCS CpeACTBAaMU NpeaMeTa, U3y4yaeMoro B
paMKax KOHKpeTHOTo Npoduis;

e OpraHU3alMOHHO-IJIAaHUPYIOLas, KOTopas IMpeAycMaTpUBaeT OIlpejeseHue:
NPUHIIMIIOB CTPYKTYPHUPOBAHUSI M IMOCJA€[0BAaTEJbHOCTU U3YyUYEHUs Y4eOHOro
MaTepHaJsia, KOJIMYeCTBEHHBIX U KaYeCTBEHHbBIX €ro XapaKTEPUCTUK; MOJX0A0B K
dbopMupoOBaHUIO coziepKaTeJIbHOU OCHOBBI KOHTpPOJIA U OLIeHKH
06pa3oBaTebHbIX JOCTHKEHUN 00yYaIOIIUXCS B paMKaX UTOTOBOM aTTeCTalluU B
dbopMe eAMHOTO rOCYJapCTBEHHOT0 3K3aMeHa [0 XUMUHU.

[IporpamMma A1 yrjiy6JIEHHOTO U3y4YeHHUSI XUMUU:

e YyCTaHaB/JIMBaeT WHBAapUaHTHOe IpeJMeTHOe CoJep:KaHue, 0053aTesJbHOE [Jis
M3y4yeHUs B paMKax OTJeJbHbIX Npoduiel, mpeaycMaTpUBAET pacnpeieseHue U
CTPYKTYpUpPOBaHHE €ro MO  KJjaccaM, OCHOBHBIM  COJep>KaTeJbHbIM
JIMHUSAM /pas3zesiaM Kypca;

e JaéT NpUMepHOe pacnpejesieHMe y4eOHOro BpPeMeHM, PEKOMEHJYyeMOro [Jis
V3y4YeHHs OT/AE/bHbIX TEM;

e MpejJaraeT NpUMepPHYIO MOC/IAe0BAaTEAbHOCTb U3YUEHUSI YUeOHOr0 MaTepUasa ¢
y4€TOM JIOTUKU TNOCTPOEHUS Kypca, BHYTPHUIIPEAMETHBIX U MeXIpeAMeTHBIX
CBdA3el;



e JaéT MeTOAMYEeCKYH HWHTepIpeTalMIo LieJied W 3a/Jad M3ydyeHUd NpeJMeTa Ha
yra1y6JIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEJHETO
obuiero 06pas3oBaHUsA, COJepXKaTeJbHOM XapaKTePUCTUKU IJIaHUPYEMBIX
pe3y/JbTaTOB OCBOEHUS1 OCHOBHOM 06pa3oBaTesJbHOM IpOrpaMMbl CpeJiHETro
06111ero o6pazoBaHus (JIMYHOCTHBIX, MeTallpeAMETHBIX, IPeJMETHBIX), a TAKKE C
Yy4ETOM OCHOBHBIX BH/IOB y4eOHO-I103HAaBaTe IbHBIX JeUCTBUIM 0bydarolierocs no
OCBOEHMIO COJlep:KaHUs NpeaMeTa.

[lo BceM Ha3BaHHBIM [O3ULMAM B IporpaMMe II0 XHMHH IpeAyCMOTpeHa
NpeeMCTBEHHOCTb C 00yYeHHUeM XMMHUH Ha YPOBHE OCHOBHOIO 06liero obpa3oBaHus. 3a
npejieJiaMM yCTAaHOBJIEHHOM NpPOrpaMMoOM MO XUMHMU 00s13aTeJIbHOU (MHBAapUaHTHOM)
COCTaBJIAIOLIEN COZepKaHUA Yy4yeGHOro mnpeaMeTra «XUMHUs» OCTAETCA BO3MOXHOCTH
BbIOOpa €ro BapUaTUBHOM COCTaBJAWOILEH, KOTOpas [JOJDKHA ONpefesnsaTbCcd B
COOTBETCTBMM C HallpaBJIeHMEM KOHKPEeTHOI0 NpoduJist 06y4eHHUs.

B cooTBeTCcTBUU C KOHLenTyaabHbIMU NosoxkeHussMu ®IrOC COO o HazHaueHUU
npejMeToB 6a30BOro M Yrjay6JE€HHOrO YpoBHeH B cucTteMe AuddepeHLMPOBAaHHOIO
oby4yeHHUs] Ha YypPOBHe CpeJiHero o61ero o6pa3oBaHUsi XMMHUs Ha ypOBHe YIJyOJEHHOIO
M3y4yeHUs HalpaBJeH Ha peasu3aldi0 NPeeMCTBEHHOCTH C MOCAeAYIOLHMM 3TanoM
N0JIy4eHHUs] XMMHUYEeCKOro 06pa3oBaHUsl B paMKax M3y4yeHUs ClleljuajJbHbIX €CTeCTBEHHO-
Hay4YHbIX M XUMHMYECKUMX JUCLUMIUIMH B By3aX M OpraHU3alUsAX CpeJHero
npodeccuoHaJbHOTO 00pa3oBaHus. B 3Tol cBA3M wu3y4yeHHe mpeaMeTa «XUMHUA»
OpPUEHTHUPOBAHO NpPEUMYLIeCTBEHHO Ha pacliMpeHue U yriybJieHue TeopeTHYeCKOW HU
NpPaKTUYECKOW MOArOTOBKHA OOy4YalolUXCs, BbIOpPABUIMX ONpeAeNéHHbIM Npoduib
obyyeHHUs, B TOM YHCJe C NepCHeKTUBOM MOC/Ae[yIollero MoJydyeHUus XHUMHUYecKoro
06pa3oBaHUs B OpraHU3anusax npopeccuoHalbHOro o6pa3oBaHus. Hapsy c aTumM, B cBeTe
TpeboBanut @OI'OC COO K mIaHUpPyeMbIM pe3yJbTaTaM OCBoeHHUs elepaJbHON
0o6pa3oBaTe/IbHOM MpPOrpaMMbl CpeJHEero oo6ilero o6pa3oBaHUs H3y4yeHUe MpejMeTa
«XUMHSI» OPUEHTUPOBAHO TaKXe Ha pelleHWe 3a/lad BOCIUTAHHUA U COLLMAJIBHOTO
pa3BuUTUA obOydaroluxcsd, Ha GopMHpOBaHUE y HUX OOILIEeHMHTeJJIEKTYaJbHbIX YMeHUH,
YyMEHUHN palyoHaJu3alyu y4eOHOTO TpyAa M OOOOILEHHBIX CIHOCOOOB [€AATEIbHOCTH,
MMeIOLMX MeXAUCHUITIMHAPHBIN, HaAIpeAMeTHbIA XapaKTep.

CocTaBislOLIMMU TpeAMeTa «XUMHsS» Ha YpPOBHE YIJAyOJEHHOrO H3y4YeHUs
SIBJIIIOTCA YIJy06JIéHHble Kypchl — «OpraHudeckas XUMUsA» U «061asg M HeopraHU4decKas
xumusi». Ilpu onpejeneHMM MNOJAXOJOB K OTOOPY U CTPYKTYPHOM OpraHu3aluu
coZiep>KaHUs 3TUX KYpPCOB B IpOrpaMMe M0 XMMHUHU 3a OCHOBY NPUHATHI noJ1oxkeHUss PIrOC
COO o pazsinuusax 6a30BOT0 U yIray6JEHHOI0 YPOBHEN U3yUeHus NTpeAMeTa.

OcHoBY cofepxkaHusa KypcoB «OpraHuyeckas XUMua» U «061as 1 HeopraHu4eckas
XUMHA» COCTABJIAET COBOKYNHOCTb IpeJAMETHBbIX 3HAHUM U YMEHHUH, OTHOCALIUXCA K
06a30BOMYy ypOBHIO U3y4deHHUd NpeaMeTa. ITa CUCTeMa 3HAHUU IoJiydaeT olnpejiesléHHOe
TeopeTHu4yecKoe J0NOoJIHEHUE, 103BOJIAI0ILee OCO3HAHHO OCBOUTH CYIeCTBEHHO 60JIBILINHI
06béM daKToJI0rMyecKoro MaTepuasa. Tak, Ha yriy6J1éHHOM ypOBHe U3y4eHUs NpeJMeTa
obecrieyeHa BO3MOXXHOCTb 3HAUYUTEJIbHOTO yYBeJW4YeHUs 00bEéMa 3HAaHUU O XMMHYECKHUX
3JleMeHTaX W CBOMCTBaX WX COeJIMHEHUMH Ha OCHOBe pacIlUpeHUs U YIay6JieHus
IpeACTaBJeHUN O CTPOEHUU BeleCTBa, XWUMHUYECKOM CBA3M U 3aKOHOMEPHOCTAX



NpOTEKaHUs peaKLMH, pacCMaTpUBaeMbIX C TOYKH 3PEHUS XUMHYECKOW KHUHETHUKH U
TepMOJUHAMUKU. H3ydyeHue mnepuojuyeckoro 3akoHa U Ilepuoguyeckoll cuCTeMBI
XUMHUYECKUX 3JIeMEHTOB 0a3uMpyeTcsd Ha COBPEMEHHbIX KBaHTOBOMeXaHUYeCKHX
Ipe/CTaBJeHUAX O CTPOEHUM aToMa. XMMHUYeCKasd CBSA3b OObACHAETCA C TOYKU 3peHHUd
JHepreTUYeCKMX HU3MEeHeHUN INpH eé 00pa30BaHUM M pa3pylleHUH, a TaKKe C TOYKH
3peHHMs MeXaHHU3MOB e€ o6pa3oBaHusA. M3yyeHue THUNOB peakLUH J[ONOJHAETCA
dbopMUpOBaHHEM NpefCTaBJIeHUNA 00 3JIEKTPOXMUMHYECKUX IpoLeccaXx U 3JIEKTPOJIU3e
pacljaBoB U pacTBOPOB BellleCTB. B Kypce opraHM4ecKoM XMMHUHM NIPU PacCMOTPEHUH
peaKLlMOHHOW CIOCOOHOCTH COeJMHEHUU yjessieTcl 0coboe BHUMaHMWe BompocaMm 06
3JIEKTPOHHBIX 3¢ deKTax, 0 B3aMMHOM BJIMIHUM aTOMOB B MOJIEKyJaX M MeXaHU3Max
peakyuu.

Ocoboe 3HayeHHe HMeeT TO, YTO HAa COJlep)KaHUe KypCOB XUMHUM YIIyOJEHHOTO
YPOBHs1 M3y4YeHUs [AJs KJACCOB oOnpejeséHHOro npoduns (rjaBHbIM 00pa3oM Ha HX
CTPYKTYPY U XapaKTep [ OMOJHEHUH K 00lell cucTeMe NpeJMeTHbIX 3HAHUW) 0Ka3bIBAIOT
BJIMSIHAE CMeXHble NpeaMeThl. Tak, HalpuMep, B COAEpPKaHUU NpeJMeTa AJA KIacCOB
XUMUKO-QU3UUeCKOTo npodusisa 6oJibliioe 3HaYeHHE OyAyT UMEThb 3JIEMEHThI y4eOHOTO
MaTepuasa no obuieid xuMmuu. [Ipy usyyeHuu npejMmera B JAaHHOM c/y4ae akLeHT OyJeT
cle/laH Ha OGLIHOCTh MeTOZO0B INO3HAHMSA, OOIIHOCTb 3aKOHOB WM TEOPUHW B XMMHUM U B
dusnkKe: aTOMHO-MOJIEKYJ/sIpHAsA Teopusi (MoJieKy/spHas Teopus B (PU3UKe), 3aKOHBI
COXpaHEeHHs MaCChl M IHEPTUH, 3aKOHbI TEPMOJUHAMHUKH, 3J1€eKTPOJIU3a, IPeJCTaBJIEHUS O
CTPOEHUH BellecTB U Apyroe.

B To xe BpeMs B cojJiep)KaHUU NpeaMeTa JJil KJIACCOB XMMHUKO-OMOJIOrMYECKOTO
npodusa 60JbIIUK yAeNbHbIM Bec OyJeT UMeTb OpraHuyeckass XxuMusd. B sToMm ciydae
IpeoCTaBJ/sAETCA BO3MOXKHOCTD JiJ1s1 60Jiee 0O6CTOSATENIbHOIO paCCMOTPEHUS XUMUYECKON
OpraHM3alMy KJeTKUM KaK OHOJIOTUYeCKOW CHCTEMbl, B COCTaB KOTOpPOW BXOJAT, K
npuMepy, TaKhe CTPYKTyYpHble KOMIIOHEHTBI, KaK JIMIWJbI, OeJIKH, YIJeBOAbI,
HYKJI€MHOBble KHCJOTbl W Jpyrue. [lpy 3TOM 3HaHMA O cocTaBe M CBOMCTBax
Ipe/CTaBUTe/Jied OCHOBHBIX KJACCOB OpraHMYeCKHUX BelleCcTB CJyXaT OCHOBOH [Jid
M3y4YeHUs CYLIHOCTH NpoLeccoB GOTOCUHTE3], AbIXaHUs, UIeBapeHUS.

B nyiane $opMUpPOBaHUSI OCHOB HAyYHOTO MUPOBO33p€EHUSs], 0CBOEHUS 00IleHayUYHbIX
MeTO/I0B MO3HAHMUA U OMNbITa NPAKTUYECKOTr0 NPHUMEHEHUs HayyHbIX 3HAaHUU U3ydyeHHe
npejMeTa «XMMHUSA» Ha YrJayOJEHHOM ypOBHE OCHOBAaHO Ha MeXXIpPeJAMETHBIX CBA3SX C
y4eOHbIMM INpeJMeTaMH, BXOAAIMMU B COCTaB NpeAMeTHbIX obsacTell «EcTecTBeHHO-
Hay4yHble IpeAMeThl», «MaTeMaTUKa U MHPopMaTHKa» U «PyccKui AI3bIK U JIMTepaTypar.

[Ipy n3yyeHun yyebHoro npegMmera «XUMHUsA» Ha YIJy6JEHHOM YPOBHE TaKXke, KaK
Ha YpPOBHE OCHOBHOTO U CpeJHero obiero obpaszoBaHus (Ha 6a30BOM ypOBHe), 3ajayeit
IIepBOCTENIeHHON 3HAYMMOCTHU fBJsdeTcd (GOpPMUpPOBAaHUME OCHOB HAyKUM XHMHH Kak
00J1aCTU COBPEMEHHOI0 €eCTeCTBO3HAHMS, NPAaKTUYECKON [eATeJbHOCTH YeJoBeKa |
OJIHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphbl. PellleHue 3TOH 3a3Za4u Ha yray6/JE€HHOM
YPOBHE U3y4YeHHUd NpeJMeTa Npe/oJaraeT peaju3aluio TaKUX Ljesel, Kak:

e (dopMupoBaHMe IIpeJACTaBJeHHMH: O MaTepUaJbHOM  €JUHCTBE  MHpa,

3aKOHOMEPHOCTAX M I03HABAeMOCTH fABJIEHWW INPUPOJBLI, O MeCTe XHMHUHU B
CUCTeMe eCTeCTBEHHbBIX HAayK U eé BeJylllell posid B obecriedeHUuH yCTOMYUBOIO



pa3BUTHUSA YeJOBeYEeCTBa: B pellleHUH Npo6JieM 3KOJIOTUYEeCKOM, SHepreTU4ecKon
M T[UIEeBOM 06e30NaCHOCTH, B Ppa3BUTUM MeJUIMHBI, CO3JaHUHU HOBBIX
MaTepuasoB, HOBBIX HMCTOYHHMKOB 3HEpPruH, B obecneyeHUM palMoHaJbHOTO
IPUPOZONO0Jb30BaHUsA, B GOPMUPOBAHUM MHUPOBO33pEHUA U 0OOLIEd KyJbTYpHI
Yye/I0BeKa, a TaKXXe 3KOJIOTMYeCKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY
3/10pOBBIO M IPUPOJIHOM Cpefie;

OCBOEHHME CHCTeMbl 3HAHUM, JieXKallUX B OCHOBE XMMMHUYECKOH COCTaBJSIONlEHN
eCTeCTBEHHO-HAay4YHOU KapTHUHbI MUpa: pyHAaMeHTa/lbHbIX OHATUH, 3aKOHOB U
TEOPUH XMMUH, COBpEMEHHBIX NIpe/CTaBJeHUN 0 CTPOEHUH BellleCTBa Ha Pa3HbIX
YPOBHAIX -  aTOMHOM, HOHHO-MOJIEKYJIDHOM, HaJAMOJIEKYJSPHOM, O
TEPMOJUHAMUYECKUX M  KHHETHYeCKHX 3aKOHOMEPHOCTAX IPOTeKaHHUdA
XUMHUYECKUX peakLUH, 0 XMMHUYEeCKOM PaBHOBECHUM, PacTBOpax MU JUCIEPCHBIX
CUCTeMaX, 00 061MX HAyYHbIX IPUHLMIIAX XUMHYEeCKOT0 TPOU3BO/CTBA;
dbopMuUpoBaHUe y 0Oy4alOIIMXC OCO3HAHHOTO MOHUMAaHUSI BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMHUYECKUX 3HaHUM JJ11 00'bSICHEHUS KJIOYEBBIX UJEeH U MpobJieM
COBpPEMEHHOMN XMMMUH, JJ11 00'bSICHEHUS U IPOrHO3MPOBAHUA ABJIEHUH, HMEIOIIUX
eCTeCTBEHHO-HAay4YHYI0 NPUPOAY; TPaMOTHOrO pelleHUsl Npob6seM, CBA3aHHbIX C
XUMMHeH, NPOrHO3UPOBAHMUA, aHA/JM3a U OLEHKU C MNO3ULUKA 3KOJIOTHUYEeCKOU
6e30MacHOCTU TNOCJeACTBUM ObITOBOM U NPOU3BOACTBEHHOW [1eSTeJbHOCTH
YyeJIOBeKa, CBfI3aHHOM C XHWMHWYECKHM IPOU3BOJCTBOM, HCIOJb30BaHUEM U
nepepaboTKOM BeleCTB;

yriay6JieHre NpejCcTaBJeHUH 0 HayYHbIX MeTOo/iaX N03HaHWsA, HE0OXOAUMBIX JJI
npruobpeTeHUs] yMeHUW OpPUEHTUPOBATbCA B MHUpe BeLeCTB U O0O0bSCHEHUS
XUMHWYECKUX $ABJIEHUWH, HMEWIUX MeCTO B IpHUpPOJe, B MPAKTUYECKOHU
JleITeJIbHOCTH U NOBCeJHEBHOM KU3HMU.

B mane peanmnsannu nepBoovdYepeaAHbIX BOCIHUTATE/IbHBIX W pPA3BHUBAIOIIUX (l)YHKLU/II‘/JI

HEJIOCTHOI‘/JI CUCTEMBI CpeJHEro 06]1[6[‘0 O6p8.30BaHI/IH IIpHU U3y4YEHUH IIpeaMeTa «XuMHUsI»

Ha yrJiy0JIEHHOM YPOBHE 0COOYI0 aKTya/IbHOCTb NMPHUOOPETAIOT TaKWe Led U 33Jlauy,

KaK:

BOCHUTaHUE Y6eXJEHHOCTH B MO3HABAEMOCTH SIBJIEHUH NMPUPO/Ibl, YBAXKEHHUS K
IpoIleccy TBOPYECTBA B 06/1aCTU TEOPETUYECKUX U IPUKJIAJHbIX UCCIe0BaHUMN B
XUMUH, GOpMHUpOBaHUE MHUPOBO33PEHMS, COOTBETCTBYIOLIEO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBALUU K 00yYEeHHIO ¥ IO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJII0
Y CaMOBOCIIUTAHHIO HAa OCHOBE YCBOEHHU 0011levyesIoBeYeCKUX LIleHHOCTeH;
pa3BUTHE TIO3HABATEJbHbIX HHTEPECOB, WHTE/JIEKTYaJbHbIX W TBOPYECKHUX
Coco6HOCTeN 06y4yarKXcsl, pOpMUPOBAHHE Y HUX CO3HATEJbHOTO OTHOIIEHUS
K CaM000Opa30BaHUI0 U HeNpepbIBHOMY 00pa30BaHHI0 KaK yCJIOBHUIO YCHEUIHOH
npodeccuoHaJbHOM UM  OOLIECTBEHHOW  [JleSITEJIbHOCTH, OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY 3/10POBbIO M NIOTPEOHOCTH B 3Jl0POBOM 00pa3e KU3HY;
dopMHpoBaHHe YMEHUHI U HABBIKOB Pa3yMHOT0 MPUPO0INO0JIb30BaHUs, pa3BUTHE
3KOJIOTHUYECKOW KYyJbTYpbl, MNpUOGpPETEHHE OMbITa OO6LIeCTBEHHO-NOJIe3HON
3KO0JIOTMYEeCKOU J1esITeJIbHOCTH.



O611ee 4MCI0 YACOB, MPelyCMOTPEHHBIX JJI1 U3yYeHUsI XUMUHU Ha yI1y6/JeHHOM YPOBHE
cpesiHero o6uiero o6pasoBaHus, coctaniseT 204 yacoB: B 10 ksiacce - 102 yaca (3 yaca B
Hezes0), B 11 knacce - 102 yaca (3 yaca B HefieJi10).

COAEPKAHUE OBYYEHHUA
10 KJIACC

OPTAHHUYECKAA XUMMUA

TeopeTnyecKkue 0CHOBbI OPraHU4eCKOM XUMHH.

[IpefMeT M 3HaYeHHe OpPraHUWYeCKOW XMMHH, NpeACTaBJIeHHEe O MHOroobpas’uu
OpTraHUYeCKHUX COeJUHEHUH.

JJIeKTPOHHOE CTpPOEHHe aToMa YrJjepoZa: OCHOBHOE U BO30YXXJEHHOE COCTOSHMUS.
BajleHTHBIE BO3MOXXHOCTM aToOMa yrjepoja. XUMHU4YecKasd CBA3b B OpPraHUYECKHUX
coefMHeHUAX. Tunbl TUOpPUAM3ALUM ATOMHBIX Opb6OUTased yriaeposa. MexaHU3MBbI
06pa3oBaHUs KOBAJIeHTHOW CBAAI3M (OOMEHHBIM W [JIOHOPHO-aKLeNnTopHbIHN). Tumnel
nepeKpblBaHUS aTOMHBIX OpOuTased, 0- U T-cBA3U. OguHapHas, ABOWHAasA W TpPOMHas
cBa3b. Cnoco6bl paspbiBa CBfI3ed B MOJIEKYJlaX OpraHUYecKux BellecTB. [loHATHe o
CBOOOJIHOM pajiMKaJie, HyKjeodue U ajeKTpopue.

Teopus cTpoeHUs opraHuyeckKux coejruHeHUU A.M. ByTiiepoBa M COBpeMeHHbIe
NpeJACTaBJeHUs O CTPYKType MoJieKyJ. 3Ha4eHUWe TeOpPUU CTPOEeHUS OpraHUYecKUX
coefMHeHUN. MosekyssipHble U CTPYKTypHble ¢opMysbl. CTpyKTypHble GOpMYJIbI
pa3/JIMYHBIX BUJOB: pa3BEpPHYyTasd, COKpalléHHas, ckeseTHad. U3omepusa. Bujbl usomepuu:
CTPYKTYpHasi, NPOCTPaHCTBEeHHasl. JJIeKTPOHHble 3QPeKThbl B MOJIeKyJaX OpraHUYeCcKHX
coeJUHeHUHN (MHAYKTUBHBIA U Me30MepHbINA 3P PEKThI).

[IpefcTaBienne o0 KjJacCMPUKALUMM OpraHuvyeckux BelecTB. [loHATue o
byHkuMOHasbHOW rpynne. ['omosiorusa. [omosorndeckue psazael. CUcTeMaTUyeckas
HOMeHKJaTypa opraHuyeckux coeguHeHud (IUPAC) u TpuBHa/bHble Ha3BaHMUS
OT/le/IbHBIX IIpeJiCTaBUTeJIeH.

OcobeHHOCTH U KjJaccCHPUKALMUSA OpraHUYecKUX peakuud. OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHbIE PeaKL MU B OPraHU4eCKON XMMHUHU.

JKcnepUMeHTa/IbHble MeTOJbl U3y4YeHUs BelleCTB W HUX I[peBpalleHUi:
O3HaKOMJIEHHe C 00pasllaMU OpraHUYecKUX BelLleCTB M MaTepHaJlaMHd Ha UX OCHOBE,
ONBITHI MO INpeBpAllleHUI0 OpraHUYeCcKHMX BelleCcTB INpPU HarpeBaHuW (IJIaBJIeHMe,
00yr/IMBaHue U FrOpeHHe), KOHCTPYHPOBaHUe MO/JieJlel MOJIEKYJ/1 OpraHUYeCKHUX BellecTB.

YriieBoaopoabl.

Ankanbl. ['oMoJsiornyecKMM psj ajJKaHOB, o6imasg ¢opMmyJsa, HOMEHKJaTypa |
u3oMepus. IJJIEKTPOHHOE M IPOCTPAaHCTBEHHOE CTPOEHHe MOJIeKyJl aJIKaHOB, Sp3-
rubpu/iu3ans aTOMHbIX OpOUTael yriaepoa, 6-cBsi3b. Pu3nyecKre CBOMCTBA aJIKaHOB.

XuMHUyecKkMe CBOMCTBA  aJIKaHOB: peaKLUW 3aMellleHUs, H30MepHu3aluH,
JeTUJpUPOBAaHUA, LMKJIMW3aLMM, INHUPOJIM3a, KpPeKUHra, ropeHusd. llpexacraBieHue o
MexaHU3Me peaKl i paJiIuKaJbHOI0 3aMelleHus.



HaxoxzaeHue B npupojie. Coco6bl N0JIyyeHUsl ¥ TPUMeHeHHe aJIKaHOB.

HukiaoankaHbl. O6mas ¢opmysa, HOMeHKJAaTypa U u3oMepusa. OcobeHHOCTH
CTPOEHHUS M XMMHYECKUX CBOMCTB MasblX (LMKJIONPOMNAH, LUKJI0OYTaH) M OO6GBIYHBIX
(uMK/IONEeHTaH, LMKJIOreKcaH) LUKJIoasiKaHOB. Cmoco6bl MOJiydeHUs] U TNpPHMEeHEeHUue
[JMKJIOQJIKaHOB.

Ankenbl. ['oMoJsiorMyecKMM psJ aJKeHOB, ob6uas ¢opMysa, HOMEHKJATypa.
JJIeKTPOHHOE M MNPOCTPAaHCTBEHHOE CTPOEHHWe MOJIEKYJ aJIKeHOB, Sp2-rubpujusanus
aTOMHBIX OpbuTajeld yrjepoja, o- U TM-cBA3U. CTPYKTypHass M reoMerpuyeckas (Luc-
TpaHC-) usoMepus. Pusuyeckre CBOWCTBA aJKeHOB. XMMHUYeCKHEe CBOMCTBA: peaKL U
IPUCOEIMHEHHUs, 3aMellleHUsA B Q-NI0JIOKeHHWe IMpPU JBOMHOU CBA3H, NOJUMEpPU3ALUUA U
okucaeHnus. [IlpaBuno MapkoBHHKOBa. KadecTBeHHble peakL UM Ha [JBONHYI CBA3b.
Crioco6blI MoJ1y4yeHUs1 ¥ IPUMeHeHNe aJIKeHOB.

Ankaguennl. Knaccudukanusa ankagrveHoOB (CONpsiKEHHble, W30JHUPOBAHHBIE,
KyMyAuposaHHsle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHSl U XUMHUYECKUX CBOMCTB
CONpPsKEHHBIX AUeHOB, 1,2- u 1,4-ipucoeguHenue. [lonmruMepusanuss CONPSKEHHBIX
ZAreHoB. Coco6bl NOJIy4YeHUs U IPUMeHEeHHe aJIKaZJueHOB.

AnkuHbl. ['oMosiornyeckuil psJ ajJKWHOB, o061@s ¢GopMysa, HOMeHKJAaTypa U
u3oMepus. IJJIEKTPOHHOE W IIPOCTPAHCTBEHHOE CTpPOEHHe MOJIEKYJl aJKHHOB, Sp-
rubpujiu3anus aTOMHBIX oOpOUTazneil yrieposa. Pusnyeckre CBOWCTBA aJKHUHOB.
XUMHYeCKHe CBOMCTBA: peaKLMUH IPUCOeNUHEHUS, JUMepHU3allUM WU TpUMepU3alluHy,
oKucaeHUsA. Kuci0THble CBOMCTBA aJIKMHOB, UMEWIIMX KOHLEBYID TPOWHYIO CBA3b.
KayecTBeHHble peaklMU Ha TpOHHYK CBsA3b. CHOcoObI MOJyYeHUs] U TNpPUMEHeHHe
AJIKUHOB.

ApomMaTuueckue yriaeBoJopoAbl (apeHbl). ['oMmosioruueckul psj apeHoB, obujas
dopMysia, HOMEHKJIaTypa M H30MepUs. JJIEKTPOHHOe U INPOCTPAHCTBEHHOE CTPOeHHe
MOJIeKYJIbl 6eH30s1a. Pr3ryecKkue CBOMCTBA apeHOB. XUMUUECKHE CBOMCTBA 6EH30J1a U ero
rOMOJIOTOB: peaKLMM 3aMellleHUs] B 0€H30JIbHOM KOJIblie U YIJIeBOJOPOJHOM pajuKale,
peakuuMM MNpUCOeJUHEHMs], OKHUCJIeHHe TIoMoJsoroB 6GeH3osa. [lpexncraBieHue 06
OpPUEHTHUPYIOIleM J[JeWCTBUM 3aMeCTUTesed B OEH30JbHOM KOJIbIle Ha NpuMepe
aJIKUJIbHBIX pPaJIUKa/loB, KapOOKCU/IBbHOW, THAPOKCUJIBHOM, aMHWHO- U HUTPOrpPYIH,
aToMOB rasioreHoB. OcOGeHHOCTHM XHWMHYECKHX CBOMCTB cTUpoJa. [lonmMepusanusa
cTrpoJia. Cnoco6sl MoJiyyeHUsl ¥ IpUMeHeHHe apOMaTHYeCKUX YI1eBOJ0PO/I0B.

[Ipupoanbiii ras. IlonyTHble HedTsAHble raspl. HedpTb U eé npoucxoxJeHUE.
KaMeHHBIN yrosb W MNpPOAYKTbl ero nepepaboTku. Crnocobbl NepepaboTKU HePTHU:
NleperoHkKa, KpeKMHI (TepMUYeCKUH, KaTaIUTUYeCKUH), puGOopMHUHT, NUpo/u3. [IpoayKThI
nepepaboTKU HePTH, UX IPUMEHEHUE B IPOMBILIJIEHHOCTH U B OBITY.

['eHeTH4YecKas CBA3b MeX/y Pa3JIMYHBIMU KJIACCAMU YIJIEBOLOPO/OB.

JJIeKTPOHHOEe  CTpOeHMe  TaJIOTeHNPOU3BOJHBIX  YIJeBOAOPOAOB. Peakuuu
3aMellleHUs rajloreHa Ha TUAPOKCOrpyIIly, HUTPOrPYIIy, LUaHOTIPYIy, aMUHOTPYIIY.
JlelicTBe Ha TaJIOTEHIIPOU3BOJHble BOJHOIO W CIMPTOBOrO pacTBopa LIEJ0YH.
BsauMogelicTBue  AurajoreHajJKaHoB C MarHdeM W UMHKOM. [loHaTthe o
MeTaJlJIOOpraHUYeCcKHUX COeIMHEHUSX. Ucnosib3oBanue raJIoreHNpPOU3BOAHBIX
yIJ1€BOJIOPO/IOB B ObITY, TEXHUKE U IIPU CUHTE3€e OpraHu4ecKUx BellecTB.



JKCnepUMeHTa/IbHble MEeTO/Jbl U3YyYeHHUs BelleCTB U UX NpeBpallleHUH: U3ydyeHHe
dU3nYeCcKUX CBOUCTB YIJEBOJOPOJIOB (pPacTBOPUMOCTh), KayeCTBEHHbIX peaKIuil
yIJIeBOZIOPOJIOB DPa3JIMYHBbIX KJaccoB (obeclBeyMBaHMEe OpPOMHOM WJIM HOJHON BOJBI,
pacTBOpa NepMaHraHaTa Kajus, B3aUMOJeNCTBHe alleTU/eHa C aMMHUA4YHbIM PacTBOPOM
okcuga cepebpa(l)), kauecTBeHHOe OOHapy>KeHUe yrjaepoja U BoJOpoJa B OpraHUYeCKUX
BellleCTBax, 0Jly4YeHHUe 3THUJIeHa U U3yYeHHe ero CBOMCTB, 03HaKOMJIEHUE C KOJIJIEKLUAMU
«HedTb» u «Yrosb», ¢ o6pasyaMu IJIAaCTMAacC, KayuyKOB M Pe3UHbI, MOJeJHUpOBaHUE
MOJIEKYJI yTJ1€BOJLOPO0B U raJIoOreHNpoOrU3BOHbIX YI1€BOJL0OPOL0B.

Kuciaopoacoaepxkaiye opraHu4YecKue coeJMHEeHU.

[IpesesibHble OiHOATOMHBIe cIUMPTHL. CTpoeHUe MoJieKyJl (Ha NpuMepe MeTaHoJa U
ata”Hosa). [oMosiornyeckud psj, obmwas ¢opMysa, HU30MepHs, HOMEHKJIATypa U
k1accupukauusa. PusnMyeckue CBOWCTBA MNpeJie/IbHbIX  OJHOATOMHBIX  CIHUPTOB.
BozmopojHble CBA3M MeXAy MOJIEKYJIaMHU CHUPTOB. XMMHYECKHEe CBOMCTBA: peaKLUu
3aMelleHUs, Jervjparalyy, OKUCJIeHUs, B3auUMOJEeNCTBUE C OpraHU4YeCKHUMHU U
HeOpraHWYeCKUMH KHcJoTaMU. KadyecTBeHHasd peakKuuMs Ha OJHOATOMHbIE CIIMPTHIL.
JleficTBUe 3TaHOJAa M MeTaHOJla Ha OpraHu3M 4esioBeka. CHocoObl MOJy4eHUs U
IpUMeHeHHUe OJJHOATOMHBIX CIIUPTOB.

[IpocTeie 3dupbl, HOMeHK/JIaTypa M H3oMepus. O0cobeHHOCTH GU3UYECKUX MU
XUMHYECKUX CBOUCTB.

MHoroaToMHble CIUPTHI — 3TUJIEHTJIMKOJIb U IJILepUH. PU3nYecKhe U XUMUYecKue
CBOWCTBA: peaKliuy 3aMelleHrs, B3aUMO/JelCTBUe C OpraHUYeCKUMHU U HeOpraHM4eCKUMH
KMC/I0TaMH{, KadeCTBEHHas peaklus Ha MHOroaToMHble cnupTel. llpexacrtaBieHue o
MexaHU3Me peaKLUl HYKJeOQUJbHOro 3aMelleHUs. /lelicTBMe Ha OpraHM3M yesiOBeKa.
Cnoco6bl NoJiy4eHHs M IPUMeHeHHe MHOTOAQTOMHBIX CITUPTOB.

®enos1. CTpoeHHe MOJIEKYJIbI, B3BAUMHOE BJIMSIHUE M POKCOrPYIIbI U 6€H30JBbHOT0
anpa. ®dusuyeckue cBoricTBa ¢eHosia. OcOGEHHOCTH XUMHYECKHUX CBOUCTB ¢eHoJa.
KauecTBeHHble peakuuyd Ha ¢eHos. TokcuuyHocTb ¢eHosa. Cnocobbl MOJyYeHUs U
npuMeHeHUe peHosa. PeHosipopManbaeruHas CMoJa.

Kap6oHu/ibHble cOeAUHEHUs] — a/JbJerufibl U KeTOHbl. JJIEKTPOHHOE CTpOeHHe
KapOOHUJIbHOM rpyninel. ['oMosiorudeckre ps/bl ajlbJeruioB U KETOHOB, 0611asa ¢opmy.ia,
M30Mepus U HOMeHKJaTypa. Pusnyeckre CBOWCTBA a/Ib/lerU/l0B U KETOHOB. XUMHUYeCKHe
CBOMCTBA a/bJETrHJI0B U KETOHOB: peaKLUMH NIpucoefuHeHUA. OKHCJIeHHE a/IbJerujioB,
KayeCTBEHHble peaKIlMy Ha ajbjeru/ibl. Cnocobbl Mosy4yeHUs ¥ IpUMeHeHue aJbJeru/ioB
Y KETOHOB.

OZHOOCHOBHBIE TpeJesibHble KapOOHOBble KHUCJAOTBL. OCOGEHHOCTH CTpPOEHUs
MOJIEKYJT KapOOHOBBIX KHUCJIOT. M3oMepus U HoMeHkaaTypa. Pusnyeckue CBOWCTBA
O/IHOOCHOBHBIX MpeJleJIbHbIX KapOOHOBBIX KHUCJAOT. BoJopojaHble CBA3UM MeXIy
MOJIeKyJ1aMU KapOOHOBBIX KUCJIO0T. XMMHUYeCKHe CBOMCTBA: KUCJIOTHbIe CBOMCTBA, peaKLusa
TepudUKaL MY, peaKLMy ¢ y4acTHeM yIJeBOJL0POAHOT0 pajuKana. 0cCO6eHHOCTU CBOMCTB
MypaBbUHOM KHUCIOTHL. [loHATHE O NPOM3BOAHBIX KapOOHOBBIX KHUCJIOT — CJIOXKHBIX
3dupax. MHoroobpasrve KapOOHOBBIX KHUCJOT. OCOOGEHHOCTH CBOMCTB HeNpeAe/bHbIX U
apoMaTH4YeCKUX KapOOHOBBIX KHUCJOT, AUKAPOOHOBBIX KUCJIOT, T'MAPOKCHUKApOOHOBBIX
KuCI0T. [IpeAcTaBUTeNN BBICIIMX KapOOHOBBIX KMUCJOT: CTeapUHOBasi, NaJbMUTUHOBAS,



0JIEMHOBas1, JIUHO.1€80s, JAUHO/1eH08as1 KUCAO0TbL. CrIocoObl MOJy4eHUs U NpUMeHeHHe
KapbOHOBBIX KUCJIOT.

Cnoxuble 3dupbl. ['oMosornueckuit psj, obmasa GopMysna, U30MepUs H
HOMeHKJ/IaTypa. Pusnyeckue U XUMUYECKHE CBOMCTBA: TU/POJIM3 B KHUCJIOU U LIEJ0YHOU
cpeze.

Kupsbl. CTpoeHue, pusrnyueckrue U XUMUUECKHE CBOWCTBA YKUPOB: TUJPOJIU3 B KUCJIOU
Y 11e/I04HOM cpefie. 0COGEHHOCTH CBOMCTB KHUPOB, COJleprKallUX OCTaTKU Henpeie/bHbIX
YKUPHBIX KUCJIOT. JKUpBI B IpUpo/e.

MBb1/14 KaK cOJ1M BBICIIMX KApOOHOBBIX KUCJIOT, UX MOMOILlee el CTBUE.

O6was xapakTepUCTHKa yrJjeBojoB. Kiaccudukanus yriaeBosoB (MOHO-, JU- U
nosivucaxapuzpl).  MoHocaxapujbl:  TIJIOKO3a, (GpYyKTo3a, rajakrTosa, pubo3a,
Je3okcupu6bosa. Pusnyeckue CBOMCTBA U HaxoXJeHUe B mnpupofe. PoTocuHTES.
XUMHUYeCKHe CBOMCTBA IVIIOKO3bI: peaKIMH C yYaCTHUEM CIUPTOBBIX U a/lbJerMHOU IpyII,
CIUPTOBOE U MOJIOUHOKHUCJI0e OpokeHue. [IpuMeHeHUMe TIJIIOKO3bl, €€ 3HauyeHHEe B
KU3HeJleATeJIbHOCTH opraHusMa. Jlucaxapu/bl: caxapo3a, Ma/JbTO3a M JIAKTO3a.
BoccTaHaBsiMBawliMe U HeBOCCTAHABJIMBAWIMe Aucaxapuzabl. ['MApoau3 aucaxapyiosB.
HaxoxzeHue B npupofe W npuMeHeHue. [losuvcaxapujbl: KpaxmaJs, TIJIMKOTEH |
neJr/03a. CTpoeHHe MaKpoOMOJIEKYJl KpaxMaJla, IJIMKOTeHa U LieJI1t0103bl. Pusnyeckue
CBOWMCTBA KpaxMajia M LeJUI0J103bl. XUMHUYeCKHMe CBOMCTBA KpaxMasa: THJPOJIU3,
KayeCTBeHHasd peakuus ¢ HOoAOM. XHMMHYeCKHe CBOMCTBA LeJJII0JIO3bl: THUJAPOJIU3,
nosiyueHue 3QUPOB 1e/10103bl. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAx (BUCKO3a,
aleTaTHbBIN MIEJK).

JKcnepUMeHTa/lbHble MeTOJbl U3yYeHUs BeleCTB W UX [peBpalleHUui:
pacTBOPUMOCTb Pa3/IMYHBIX COMPTOB B BOJle, B3aMMOJENUCTBHE 3TaHOJIA C HaTpHUeEM,
OKMCJIeHHWe 3TUJIOBOIO CIMPTA B a/lbJeruJi Ha pacKaJ€éHHOM MeJHOU IpOBOJIOKE,
OKMCJIeHHe 3TUJOBOr0 CHHUpPTA JUXpPOMAaTOM KaJusg (BO3MOXKHO HCIOJIb30BaHUE
BUJleOMaTepHaJoB), KauyeCTBeHHble peakKLUM Ha aabpJerujbl (C TUAPOKCUAOM
AuamMmuHcepebpa(l) u ruapokcugom menu(ll)), peakyus riavneprHa € THUAPOKCUAOM
meu(Il), xuMHyeckue CBOMCTBA pacTBOPa YKCyCHOM KHUCJIOThI, B3aMMO/leCTBHE pacTBoOpa
IJ110Ko3bl ¢ rujpokcusoMm Megu(Il), B3aumogelcTBHe KpaxMasa C HOJOM, pelleHHe
3KCIIEpUMEHTaJbHbIX 334a4 N0 TeMaM «CnupTbl U ¢eHosbl», «KapOOHOBbIE KHUCIOTHI.
CroxkHble 3pUPbI».

A3oTcoaepKalye opraHu4ecKre coeUHeHH .

AMUHBI - oOpraHuYeckMe IIpOM3BOJHBbIE aMMHakKa. Kiaccupukauus aMHHOB:
anrudpaTuyeckue M apoMaTUYecKHe; NepBUYHble, BTOPUYHble U TpeTH4yHble. CTpoeHHe
MoOJIEKYJ, obuias ¢opmMyJsa, U30MepHs, HOMEHKJaTypa W QHU3UYeCKUe CBOWCTBA.
XuMuyeckoe CBOMCTBa aJMpaTHYECKUX aMUHOB: OCHOBHble CBOMCTBA, aJKUJHMPOBaHUE,
B3aMMO/leCTBHE NIePBUYHBIX aMHUHOB C a30TUCTOU KUCJI0TOMN. COJIU aZIKUIaMMOHMUS.

AHWIMH - TNpeJCTaBUTe/Jb aMUHOB apoMaTHU4yeckoro pszga. CTpoeHHe aHUJIMHA.
B3auMHoe B/iMSIHMe TpyIll aTOMOB B MoJieKyJle aHW/IMHA. OCOGEHHOCTH XMMHYeCKHUX
CBOUMCTB aHWJMHA. KaudecTBeHHble peakluMd Ha aHWJMH. CHnoco6bl MOJyYeHUS U
npuMeHeHHe anudpaTUYeCKUX aMUHOB. [loslyueHre aHU/IMHA U3 HUTPOGeH30.1a.



AMuHokucioTel. HomeHknaTypa U u3oMepus. OTaesibHble MPEACTABUTENH -
AaMHUHOKHCJIOT: TIJIMLUH, ajaHuH. Pusudyeckue CBOWCTBA aMHHOKHUC/IOT. XHMHUYECKHE
CBOWCTBAa AaMMHOKHCJIOT KaK aMQpOTEpPHBbIX OpraHUYECKHMX COeJUHEHWH, peaKIus
NOJIMKOH/IEHCALlMK, O06pa3oBaHWe TNEeNTHAHOW CBsA3UW. buosiornyeckoe 3HaveHHe
aMHUHOKHUCJIOT. CHHTE3 U THU/IPOJIU3 MENTU/OB.

BeJsiku Kak IpUpoiHble MoIMMephbl. [lepBUYHAs1, BTOPUYHASA U TPETUYHAsA CTPYKTypa
6esIKOB. XMMUY€ECKHEe CBOMCTBA 6€JIKOB: THPOJIN3, IeHaTypallvsl, KaueCTBEHHbIe peaKIuu
Ha OeJIKH.

JKCcrepuMeHTa/lbHble METO/Ibl U3yUeHUsI BENECTB U UX NIPEBpallleHHi: pacTBOpeHHe
0eJIKOB B BOJie, JleHAaTypalusi OeJIKOB IPU HarpeBaHWH, I[BETHble PeaKIUU Ha GEJIKH,
pellleHre 3KCIEePUMEHTANIbHBIX 3ajJlad 10 TeMaM «A30TcojepKalllie OpraHUYecKue
coeilMHEHUsI» U «Pacro3HaBaHWe OpraHuYeCcKUx CoOeJUHEHUI».

BbICOKOMOJIEKY/IAPHbIE COeAUHEHUS.

OCHOBHble TIOHSITUS XHMHH BBICOKOMOJIEKYJIIPHBIX COEJWHEHHWH: MOHOMep,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3allUH, CpeSHsIs MOJIEKYJIsIpHas Macca.
OCHOBHbIEe METO/ibl CHHTE3a BbICOKOMOJIEKY/IIPHBIX COEJUHEHUH - MOJIMMepHU3alys U

MNOJIMKOHAEHCAllUA.
HOJlI/IMeprIe MaTepHaJibl. [LnacTMacchl (HOJII/IBTI/IJIGH, ITOJIMIIPOITHJIEH,
IMOJINMBUHHWJIXJIOPHUA, IMOJINCTHUPOJI, MOJIMMETUJIMETAKPHJIAT, HOJII/IKap6OHaTbI,

noJusTUAeHTepedTaIaT). YTUIM3ALUA U TlepepaboTKa MJ1acTHKa.

JyiacToMepbl: HATypaJbHbIA KayyyK, CUHTETHYeCKHe Kaydyku (OyTaJveHOBBIH,
XJIOPONPEHOBBIH, U30NPEHOBbIN) U CUJIMKOHBI. Pe3uHa.

BosiokHa: HaTypasibHble (XJIONOK, ILIEPCTb, IIEJK), HUCKYCCTBEHHble (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYeCKHe (KalpoH U JIaBCaH).

[lToruMmepsl cnenuasbHOTO Ha3HayeHUs (TedJioH, KeBJap, 3J€KTPONPOBOASAIME
NoJINMePHI, bMopa3JiaraeMble MOJMMEpPhI).

JKCrlepyUMeHTa/IbHble  MeTOJbl U3y4YeHUs BeleCTB W HUX IpeBpallleHUuM:
O3HAaKOMJIeHHe ¢ o06pasinaMi NpPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacC,
Kay4dyKOB, pellleHHe 3KCIIepUMEeHTAJIbHbIX 33Ja4d 10 TeMe «Pacno3HaBaHMWe IJacTMacC U
BOJIOKOH».

PacuéTHble 3aa4m.

HaxoxzaeHue MoJsieKyJ1sipHOM GOpMyJ/ibl OPraHUYECKOro COeMHEeHUs 10 MacCOBbIM
JlOJIIM 3JIEMEHTOB, BXOJSAIIUX B €ro COCTaB, HaxoX/JeHHWe MOJIEeKYJApPHOU (GOopMyJibl
OpraHUYecKoro coeJUHeHUs Mo Macce (06bEMY) MPOAYKTOB CropaHHs, MO KOJHUYECTBY
BelllecTBA (Macce, 00BbEMy) MNpPOAYKTOB peakUUW U/WIM HCXOJHBIX BeleCTB,
YCTAHOBJIEHHE CTPYKTYPHOU (OpMyJsibl OpPraHUYecKoro BellecTBa Ha OCHOBE €ero
XMMHUYEeCKUX CBOMCTB WJIM CIIOCOGOB MOJIyYeHHUs, olpejesieHue J0JU BbIXOJAa NMPOJYKTa
peaklyU OT TeopeTUYeCKHd BO3MOXKHOTIO.

MexnpezaMeTHbIe CBA3U.

Peanuzanua mexnpeJMeTHBIX CBfI3eU NMPU HU3YYEHUU OpraHUYecKor xuMuu B 10
KJacce OCYLIeCTBJAAETCA Yepe3 MWCMNOJb30BaHUE KaK OOLIMX eCcTeCTBEHHO-HAy4YHbIX
NOHATHUHN, TaK U NOHATUH, NPUHATBHIX B OTJEJBHBIX NpeJjMeTax eCTeCTBEHHO-HAy4YHOro
LMKJIA.



O6uiMe ecTecTBEHHO-HAay4YHble TMOHSATHS: sIBJieHWe, Hay4YHbIH GaKT, TUIIOTe3a,
TeOpHsl, 3aKOH, aHAJIU3, CUHTE3, KIaccuUKalys, HabJIl0lIeHe, U3MepeHHe, SIKCIIEPUMEHT,
Mo/ieJib, MOJIeJTMPOBAHUE.

dusuka: MaTepus, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, IHEPTeTUYECKUU
ypOBEHb, BEIECTBO, TeJo, 06bEM, arperaTHoe COCTOsIHME BellecTBa, QU3UYEeCKHe
BeJIMYUHBI, IUHUIIBI U3MEepPeHUSs, CKOPOCTb, IHEPTHS, Macca.

BuoJuiorus: KJIETKa, OpraHusm, 3KOCUCTEMaA, 6uocdepa, MeTabo0J/IU3M,
HaCJeJCTBEHHOCTb, aBTOTPOPHBIA UM TeTepOTPOPHBIM THUIl NUTAHHUS, OpPOXKEHHE,
boTocuHTE3, AAbIXaHUE, 6EJIKH, YTJIEBO/bI, >KUPbI, HYKJI€UHOBbIE KUCJIOThI, GepMEHTHI.

l'eorpadus: noJsie3Hble HCKOMaeMble, TOILJIUBO.

TexHoJsiOrMs: NUIEBble MPOAYKTbl, OCHOBbI PAIlMOHAJIBHOTO MHUTAHHUS, MOMOIHUE
Cpe/iCTBa, MaTepPHUaJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre 0CHOBbI XMUMMH.

Atom. CocTaB aTOMHBIX sjfep. XUMHU4YeCKHH 3jieMeHT. MH3oTonbl. CTpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB, KBAaHTOBble YMCJa. JHEpreTudeckhe YpPOBHU U
o ypoBHU. ATOMHbIe op6ouTaiu. Knaccupukanuss XuMU4eCKUX 3JeMeHToB (s-, p-, d-, f-
ajieMeHThl). PacnpezesieHue 3JIEKTPOHOB IO AaTOMHBIM OpPOUTaNSAM. JJIEKTPOHHbIE
KOHOUTYypallMM aTOMOB 3JIEMEHTOB I€pBOro-4eTBEPTOro IEpPHUOJOB B OCHOBHOM H
BO30YKJEHHOM COCTOSIHUY, 3JIEKTPOHHbIE KOHQUTypanuu HMOHOB.
JJIEKTPOOTPULLATEbHOCTb.

[leproanvyeckuii 3akoH U [lepyoguyeckas cucreMa XUMHU4YECKUX 3j1eMeHTOB /I.U.
MengeneeBa. CBSI3b MEepPUOAMYECKOTO 3aKOHA U [lepuoguyeckod cUCTEMbl XMMHYECKUX
3JIEMEHTOB C COBPEMEHHOU Teopuel CTpPOeHUS aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS
CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJA0KHbIX BEILECTB IO
rpynmnam u nepuojam. 3HaueHue neproaudeckoro 3akona /I.U. MenpeneeBa.

XuMuyeckasd CBA3b. BuAbl XMMHUYECKOW CB3U: KOBaJIeHTHas, WOHHad,
MeTa/lIn4ecKkasi. MexaHu3Mbl 06pa30BaHUS KOBAJIEHTHOU CBSI3U: OOMEHHBIN U JJOHOPHO-
aKLeNTOPHBIN. JHEPTUd U JJIMHA CBA3U. [losIipHOCTD, HAaNlpaBJIEHHOCTh Y HACBILAeMOCTb
KOBaJIeHTHOW c¢Bsi3u. KpaTHble cBs3u. BogopoaHas cBs3b. MexMoJieKyisipHble
B3aUMO/IeCTBUA.

BajieHTHOCTB ¥ BaJleHTHbIE BO3MOXHOCTH aTOMOB. CBA3b 3JIEKTPOHHOW CTPYKTYPhI
MOJIEKYJI C WX TEeOMeTPUYEeCKUM CTpoeHueM (Ha HpuMepe COeJJUHEHUW 3JIEMEHTOB
BTOPOTO NepuoAa).

[IpeacraBieHre 0 KOMILUIEKCHBIX coeJuHeHUsX. CocTaB KOMILJIEKCHOTO HOHa:
KOMILJIEKCOOOpa3oBaTe b, JIUTAH/bl. JHAYEHUE KOMILJIEKCHbIX coefuHeHUU. [loHsATHE O
KOOP/AWHALMOHHOW XUMHH.

BeuecTBa MOJIEKY/ISIPHOTO U HEMOJIEKYJIIPHOTO CTPOeHUs1. TUIlbl KPUCTANIINYECKUX
peléToK (CTPYKTYp) U CBOMCTBA BELIECTB.



[loHaTHe o0 pAucnepcHbIX cucTeMax. McTuHHBIe pacTBopbl. IlpefcraBieHue o
KOJJIOUJHBIX pacTBopax. Croco6bl BbhIpa)keHUs KOHLEHTpalUM pPacTBOPOB: MaccoBas
Jl0JId BellleCTBa B pacTBOpe, MOJIIpHAs KOHLeHTpauusd. HacbllieHHble U HeHaChILeHHbIe
pacTBOpbI, pacCTBOPUMOCTb. KpucTanioruaparsl.

Knaccudrkanuuss M HOMEHKJATypa HeOpraHW4YeCcKuX BellecTB. TpHBHa/bHbIE
Ha3BaHUA OT/eJIbHBIX NIpe/ICTaBUTe/Iell HEOPraHU4YeCKUX BellleCTB.

Knaccudukanusa XUMUUECKHX peaKliuii B HEOPraHU4YeCKOW U OpraHuyecKol XMMUU.
3aKOH COXpaHEHMs MacChl BelleCTB; 3aKOH COXPAaHEHUs U IpeBpallleHUs 3Hepruu INpu
XUMHUUYECKUX peaKLUsax. TensoBble 3pdeKTbl XMMUUYECKUX peaKUUil. TepMOXMMHUUYeCKUe
ypaBHEeHHH.

CkopoCTh XMMHYECKOW peakLyM, eé 3aBUCMMOCTb OT pasJUYHbIX (aKTOPOB.
['oMoreHHbIe U reTeporeHHble peakuu. Kataaus u kaTa/iM3aTophbl.

O6paTuMble U HeobpaTHMble peakuud. XHMHUYecKoe paBHoBecHe. KoHcTaHTa
XUMHUYeCKOro paBHoBecHs. DakTopbl, BJMAKLIME Ha NOJIOXKEHHE XWMHUYECKOIo
paBHOBeCHA: TeMIlepaTypa, JaBJeHHWe M KOHLEeHTpallMM BellecTB, y4aCTBYHOIUUX B
peakuuu. [Ipunuun Jle lllaTenbe.

JdnekTposrTHYecKass aAuccouuanus. CuibHble U ciaabble 3/1eKTpoauThl. CTeneHb
aucconranmu. Cpeja BOAHBIX pPAacTBOPOB: KHCJOTHAd, HEWTpasbHasg, LieJIoYHad.
BopopoaHbiii nokasaTtesb (pH) pactBopa. 'ngposius coseid. Peakiuy HOHHOTo 06MeHa.

Okuc/IATENBHO-BOCCTAHOBUTEIbHbIE peakluu. CTeneHb oKUCAeHUA. OKUCIUTEb U
BOCCTaHOBUTeJb. [Iponeccel OKUC/IeHHMS U BOCCTAHOBJIEHUS. BaxkHelllie OKUCIAUTENN U
BOCCTAHOBUTeU. MeTo/| 3JIeKTPOHHOTO 6ajiaHca. JJIeKTPOJIM3 PAaCTBOPOB U pacCIaBOB
BellleCTB.

JKcnepUMeHTa/IbHble METO/ibl U3yYeHHUs BeleCTB U UX NpeBpalleHUl: pa3/ioKeHne
IIepoKCU/ia BOAOPO/JA B IPUCYTCTBUU KaTa/IM3aTOPa, MOJEJIN KPUCTAJIMYECKUX PEIlETOK,
IpoBeJileHHMe peaKLHUil HMOHHOTO OOMeHa, olpejesieHHe CpeJibl pacTBOPOB C MOMOILIbIO
VMH/MKaTOPOB, U3y4YeHHe BJIMSHHUSA pPa3JU4YHbIX (AKTOPOB Ha CKOPOCTb XWMHUYECKOU
peaklyU U M0JI0KEHHEe XUMUYECKOT0 paBHOBECHSI.

Heopranunyeckas xumus.

[TonoxxeHne HeMeTa/ioB B [leprogudecko cucteMe XMMHUYeCKUX 31eMeHTOB /I.U.
MeHpesieeBa 1 0OCOGEHHOCTHU CTPOEHUS UX aTOMOB. PU3MYeCcKHe CBOMCTBA HeMeTaJlJIOB.
AnnoTponust HeMeTaJ/lJIOB (Ha IpUMepe KUCI0po/a, ceprl, pocdopa u yrieposa).

Bozopog. llonyyenue, pusmyeckre U XMMHUYECKHE CBOMCTBA: peaKLUU C MeTa/lJlaMU
Y HeMeTaJ/lJIaMH, BOCCTaHOBUTeJIbHble CBOUCTBA. ['MApu bl ToNIMBHBIE 3/1eMEHTHI.

[anorensl. HaxoxzaeHve B mpupoje, CHocobbl MoJaydeHUs, GU3MYECKUEe U
XUMHUYeCKUe CcBoWcTBa. [anoreHoBojopojbl. BaHeluine Kucja0opozcozep:xalive
CoelMHEeHUs1 TrajioreHoB. JlabopaTOpHble W IPOMBILIJIEHHbIE CIOCOObI MOJYy4YeHUs
rajoreHoB. [[puyMeHeHNe rajoreHoB U UX COeJMHEHUH.

Kucnopos, o30H. JlabopaTopHble M NpPOMBIILJIEHHbIE CIOCOOLI IOJIyYeHUs
kucjaoposa. Pusnyeckue U XMMUYECKHMe CBOMCTBA U NpPHUMeHEHHe KHCJ0poJa U O30Ha.
OKcHU/bl U NEPOKCUBL.

Cepa. HaxoxzaeHre B nmpupoje, criocobbl MojaydeHUs, GpU3nyecKre U XMMHUYeCKHe
ceoiictBa. CepoBogopos, cyabouabl. Oxcup cepbi(IV), okcup cepwi(VI). CepHucras u



cepHas KMCJIOThI U UX coIU. OCOGEHHOCTU CBOMCTB CEpHOU KUCIOTHI. [I[puMeHeHMe cephl U
eé coeJJMHEeHUH.

AsoT. Haxox/JeHue B Npupofe, CIoCOObl MoJsydyeHUs, GU3NYECKHe U XUMUYeCKUe
CBOMCTBA. AMMHAK, HUTpUAbL. OKcHUAbl a30Ta. A30THUCTas U a30THAsA KUCJIOThI U UX COJIU.
Oco6eHHOCTH CBOMCTB a30THOW KHUCAOTHI. [IpuMeHeHMe a30Ta U €ro COeJUHEHUH.
A30THbIE y100peHuUsl.

@®ocdop. HaxoxkaeHre B npupo/ie, CiocoObl nmoydyeHus1, puandeckrie U XUMHUYECKHUE
cBoiictBa. @ocouabpl u pocoduH. Oxcuabl docdopa, dochopHas KucaOoTa U €€ COJIU.
[IpumeHeHue pocdopa u ero coeguHeHU. PochopHble ya0O6peHus.

YriepoJ, HaxoXJeHHe B NpUpoje. A/IOTponHble MogupuKauuu. Pusnyeckue u
XMMUYEeCKHe CBOMCTBA MPOCThIX BELECTB, 06pa30oBaHHbIX yriaepogoM. Okcug yraepoga(ll),
okcug yriaepoaa(lV), yrosbHas KucjaoTa U eé cojid. AKTUBUPOBAHHBIN YroJb, afjcopOLus.
®ynnepensl, rpadeH, yriepoJHble HaHOTPY6kU. [IpyuMeHeHHMe MPOCTHIX BeIECTB,
00pa30BaHHBIX yIJ1€POJOM, U ero coeJUHEHUH.

KpemHuii. HaxoxJeHue B mNpupoAe, CNOCOObl MOJydyeHUs, ¢U3UYECKHEe U
xuMHuueckue cBoucTBa. Okcuyg KpeMmHUA(IV), KpeMHMeBasg KHUCJOTa, CHUJIMKATHI.
[IpuMeHeHUe KpeMHUA U ero coeiuHeHUH. CTeKJ10, ero nojy4yeHue, BUJbl CTEKJIA.

[Tonoxxenne wMetasyoB B IlepuofMyeckod CcuUCTeMe XUMHUYECKUX 3JIEMEHTOB.
0Oco6eHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI04€K aTOMOB MeTa/lioB. O6uue GpusndecKue
CBOMCTBa MeTaJ/10B. [I[puMeHeHNe MeTasl0B B ObITY U TexHUKe. CIJIaBbl MeTaJlJI0B.

JJIEKTPOXMMHUYECKUN pAJ, HampsikeHUW MeTasnoB. O61iue crnoco6bl MOJy4eHHUs
MeTa/UIOB: TUJPOMETA/JIyprud, NUPOMeTa/Iyprus, 3JieKTpoMmeTaanyprusa. [lonaTtue o
KOppo3uH MeTasy10B. CNOCO6BI 3aLUThI OT KOPPO3HUH.

O6uias xapakTepuctdka MeTa/ioB IA-rpynnbl  [lepuoguueckodt  cUcTeMbl
XUMHUYEeCKUX 3jJeMeHTOB. HaTpuil M kanuil: nosydyeHue, Pusnmyeckue U XHMHUYECKHE
CBOWCTBA, NPUMEHEeHHE NPOCThIX BELECTB U UX COeJJMHEHUH.

O6uias xapakTepucTuka MeTa/yioB IIA-rpynnbl  [leproAMYecKOM  CHUCTEMBI
XUMHUYECKUX 3JIEMEeHTOB. MarHui W KaJbLUH: NOJiydeHHe, GU3uYecKue U XUMHUYEeCKue
CBOMCTBA, IpYMeHEeHHUe NPOCThIX BELeCTB U UX coeiMHeHUN. JKECTKOCTb BOZbI U CIIOCOGBI
eé yCcTpaHeHU4.

AntoMuHMA: TosydyeHUe, (U3UYECKHE W XMMHUYECKUe CBOMCTBA, MNpPUMEHEHUE
IPOCTOr0 BelLleCcTBa U ero coefuHeHWH. AMpoTepHble CBOMCTBA OKCUJA M THAPOKCHJA
AJIIOMUHUSA, TUIPOKCOKOMIIJIEKCHI a/IFOMUHMUS.

O61aa xapaKTepruCcTHKa MeTa/lJI0B M0604yHbIX noArpynn (b-rpynn) Ilepuoauyeckoit
CUCTEeMBbI XUMHYECKHUX 3JIEMEHTOB.

dusnyecke W XUMHUYECKHe CBOWCTBAa XpoMa U ero coeauHeHUH. OKcuibl U
ruapokcubl  xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTbl U JUXpOMAThbl, HUX
OKUCJIMTeJIbHble CBOMCTBA. [loslydeHNe U IpUMeHeHue XpoMa.

dusuyeckre M XMMHUYEeCKHe CBOWCTBA MapraHLia M ero coeJjMHeHUH. BaxHeline
coegquHenus mapranua(ll), mapranua(lV), mapranya(VI) u mapranna(VII). [lepmanranar
KaJIus, ero OKUCJIUTe/IbHbIe CBOMCTBA.



dusuyeckue U XUMHUYECKHME CBOWCTBA »Kesje3a U ero coefuHeHUH. OKCUIB,
ruipokcu/ibl U coau xenesa(ll) u xkenesa(lll). [lonyyeHue U npuMeHeHUe Kejie3a U €ro
CIJIaBOB.

dusuyeckre M XUMHUYECKUe CBOMCTBA MeAu U eé coenuHeHUil. [losyyeHue u
IpUMeHeHUe MeJIU U e€ COeJJUHEeHUN.

[uHK: nonyyeHue, PU3UUECKME U XMMHUYECKUe CBOWCTBAa. AMQoTepHbIe CBOWMCTBA
OKCHJA U TUJPOKCUJA LIMHKA, F'MJAPOKCOKOMILJIEKCHI LIMHKA. [[puMeHeHMe IIMHKAa U ero
coeJMHEeHU.

JKcnepUMeHTa/IbHble MeTO/ibl U3yYeHHUs BelleCTB U UX NpeBpallleHUi: u3ydyeHue
06pas10B HeMeTaJlJI0B, TopeHue cephbl, pocdopa, Kesie3a, MarHus B KUCJI0PO/ie, U3yYeHHe
KOJIZIEKUU «MeTasyibl U CIJIaBbl», B3aUMOJENCTBYE LIeJI0YHbIX U 1eJ04YHO3eMebHbIX
MeTa/IJIOB C BOZON (BO3MOXXHO HCIOJIb30BaHHE BH/JleOMaTepHUasioB), B3aUMOJeENCTBHE
MHKAa M >KeJje3a C pacTBOpPaMHM KHUCJIOT U Ilesiodyel, KadyeCTBeHHble peaKLUH Ha
HeopraHW4YecKUe aHUOHbl, KATUOH BOJOpPOJa M KaTHOHbl MeETaJlJIOB, B3aUMOJeNCTBUE
TMJPOKCUJIOB QJIIOMHHUA U LMHKA C pAcTBOpPaMHU KHUCJOT M IleJio4eH, pelleHHhe

3KCIepUMeHTa/lbHbIX 33Za4 no TeMaM «['anoreHbl», «Cepa u e€ coeAUHeHUA», «A30T U
dochop u ux coeguHeHUsI», «MeTasibl TJABHBIX MOATrPyN», «MeTasjibl MOOGOYHBIX
MOATPYIIII».

XUMHUA U )KU3Hb.

Posp xvMuM B obecriedyeHUM YCTOWYMBOTO Pa3BUTHUA 4YesioBeuecTBa. [loHATHe O
Hay4YHbIX MeTOJaX I03HAaHHWA M MeTOJO0JIOTUM HAyyHOro ucciaefoBaHuda. HaydyHblie
NPUHLMIOBI OPraHU3allMM XUMHUYECKOro TpPOM3BOACTBA. [IpoMbllIeHHblE CHOCOObI
N0JIy4YeHHUs BaXXHEUIIUX BelllecTB (Ha IpUMepe NPOU3BO/CTBAa aMMHUAKa, CEPHOW KUCJIOTHI,
MeTaHos1a). [IpoMbliieHHbIe CIIOCOOBI MOJyYeHUs] MeTalJIOB M CIJIaBOB. XMMHUYeCKoe
3arpsi3HeHHe OKpy:Kalolllel cpeibl U ero nocaeAcTBusA. Posb XUMUHU B obGecrnedeHUU
3HepreTUYeCcKoM 6€30MacHOCTH.

XuMHA U 3[,0pOBbe YesioBeka. JlekapcTBeHHble cpeAcTBa. [IpaBu/a UCno/1b30BaHUA
JleKapCTBEHHBIX [IpenapaToB. Pojib XMMUU B pa3BUTHUU MeJJMLIUHBI.

XUMHUs TNMIIU: OCHOBHblE KOMIIOHEHTBI, MNMIeBble [J006aBKU. Posb xumuu B
obecleyeHUH NULEBON 6€30MaCHOCTH.

KocMmeTunyeckue u napdromepHsble cpefcTBa. beiToBas xumus. [IpaBusia 6e3onacHoro
MCI0JIb30BaHUs NIpenapaToB ObITOBOM XMMUM B IOBCEHEBHOMW KU3HHU.

XuMus B CTPOUTEJILCTBE: BaXKHEUIIME CTPOUTE/IbHbIE MaTepUabl (LIeMEHT, 6ETOH).

XuMus B ceJIbCKOM x03s1icTBe. OpraHuyeckre 1 MMHepaJsbHble yA00peHuUsl.

CoBpeMeHHble KOHCTPYKLMOHHBle MaTepHasbl, KpacKH, CTeKJO, KepaMHKa.
MaTepuasnsl 414 3JIeKTPOHUKU. HaHOTexHo10ru M.

PacyéTHble 3apa4u.

PacuéThl: Macchl BelljecTBa WM 00BbEMa Tra30B MO M3BECTHOMY KOJUYECTBY
BellleCTBa, Macce WM O6bEMY OJHOrO U3 y4acTBYIOUIMX B peaKLU{ BellecTB, Macchl
(06 béMa, KoIMYeCTBa BellecTBa) MPOAYKTOB pPeEaKIMM, €CJAU OJHO U3 BEIeCTB HMEET
npuMecH, mMaccbl (06bEMa, KOJIMYECTBA BellecTBa) MPOAYKTA peaklMH, eCcJu OJHO U3
BellleCTB JIaHO B BHJE pacTBOpa C ONIpeJle/IEHHOM MacCOBOM [o0Jied pacTBOPEHHOTrO



BellleCTBa, MacCOBOW JOJIM U MOJIADHOM KOHLIEHTpALMK BellleCTBa B pacTBOpe, [0JH
BbIXO/Ia MPOAYKTA peaKL U OT TeOpeTUYeCKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3U.

Peanuzanusa MexnpeAMeTHBIX CBSI3ed NMPU U3YUYEHUU OOLIedl MU HeopraHU4eCcKou
xuMuH B 11 KJlacce ocCyllecTBJ/sETCS yepe3 HCIO0Jb30BaHME KaK OOLIMX eCTeCTBEHHO-
Hay4HbIX NMOHATHUH, TaK U MOHATUM, NPUHATHIX B OTAEJNbHbIX NpeJMeTax eCTeCTBEHHO-
Hay4YHOI'0 LIUKJIA.

O6ue ecTeCTBEHHO-HayuyHble MOHATHUA: SIBJeHWEe, HAy4yHbId QakKT, TMIOTe3a,
Teopusl, 3aKOH, aHa/W3, CHUHTe3, KjaaccubuKalus, IepUuoJUYHOCTb, HabJI0JeHHUe,
U3MepeHue, 3KCIIepUMEeHT, MOJieJ/Ib, MOJleJITMpOBaHUe.

dusuka: MaTepusi, MUKPOMUDP, MaKPOMUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIbl, PaJJMOAKTUBHOCTb, MOJIEKYJ/Ia, 3HEpPreTUYeCKUH YypOBeHb, BELEeCTBO, TeJo,
06bEM, arperaTHOe COCTOSIHME BeLleCcTBa, HJiea/libHbIM ras, ¢u3nyecKhe BeJUYUHBI,
e/JMHUIIbI U3MepEeHHUs, CKOPOCTh, IHEPIHd, Macca.

Buosiorus: KJjeTka, OpraHusM, 3KOCUCTeMa, O6uocdepa, MeTabOJU3M, MaKpo- U
MHUKPO3JIEMEHTDI, O€JIKH, }KUPBI, YTJ1eBO/bl, HYKJI€MHOBbIE KUCIOThI, GepMeHTb], TOPMOHBI,
KPYTOBOPOT BelLeCTB U IOTOK dHEPTUH B IKOCUCTEMaX.

[eorpadusa: MuHepasbl, TOpHble IOPOAbI, MOJIe3Hble HCKONaeMble, TOILJIUBO,
pecypchl.

TexHosorua: XMMHYecKass NPOMBILIJIEHHOCTb, MeTaJJIyprusd, CTPOUTEJbHbIe
MaTepualibl, CeJbCKOXO3CTBEHHOE TPOU3BOJACTBO, MHILeBas MPOMBILIJIEHHOCTb,
dapmaneBTHYeCcKass MPOMBILIJIEHHOCTb, INPOW3BOACTBO KOCMETHYECKHUX NpenapaTos,
IPOM3BOJCTBO KOHCTPYKLMOHHBIX MaTepUasoB, 3JIEKTPOHHAs MPOMBILUIJIEHHOCTb,
HaHOTEXHOJIOTHH.



[IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA TIIPOTPAMMBI 110 XHWMHHU HA
YI'Z1IYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHI

B COOTBETCTBUH C CUCTEMHO-/IEATENbHOCTHBIM NOJX0J0M B CTPYKTYpP€ JIMYHOCTHBIX
pe3y/sbTaTOB OCBOEHHUS NMpegMeTa «XHMHsSI» Ha YPOBHE CpeJHEro oblero o6pa3oBaHUs
BblJleJIeHbl CJeJyIollMe COCTaBJSAW0IIMe: O0CO3HAaHUEe O00y4aloLMMUCA POCCUHCKON
IPaX/IaHCKOW HJAEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEJIbHOCTH U
caMoollpe/ie/IeHUI0; Ha/JM4ue MOTHMBALMM K OOY4YeHHUI0; TOTOBHOCTb MU CIOCOOHOCTH
06y4YarIIUXCcsl PyKOBOJACTBOBATbCSA NPUHATBHIMU B 00IeCTBe NpaBWJIaMH W HOpMaMU
NIOBeJleH!s; HaJuuhe NPaBOCO3HAHUS, IKOJIOTMYECKOW KyJbTYpbl; CIOCOOHOCTb CTaBUTh
11eJIM ¥ CTPOUTD KU3HEHHbIe IJIaHBbl.

JIMYHOCTHBIe  pe3y/JbTaThl  OCBOEHHs  npegMeTa  «XUMHA»  OTPaXKAIOT
cPOpPMUPOBAHHOCTb  ONbITA IO3HABaTeJbHOW M  TNPAKTUYECKOW JesaTeJbHOCTH
o6yJarIuxcs B Mpoliecce peaansanuyu 06pa3oBaTe/lbHOM 1eTeJbHOCTH.

JIMYHOCTHBle  pe3y/JbTaThl  OCBOEHUs  npegMeTa  «XUMHSA»  OTpPaXKaroT
cPOpPMUPOBAHHOCTb  ONbITA IO3HABaTeJbHOW M  TNPAKTUYECKOW JesaTeJbHOCTU
oby4arIuxcs B Mpolecce peasqy3aly 06pa30BaTe/bHON AeATeNbHOCTH, B TOM YHUCJIE B
4acTHU:

1) rpa:KAaHCKOr0 BOCIUTAHUS:

OCO3HAaHUSA OOY4YalOIIUMHUCA CBOMX KOHCTUTYLHMOHHBIX TNpaB U 0053aHHOCTEH,
yBaXKE€HUS K 3aKOHY U IPaBONOPAKY;

npeJiCTaBJeHUs O COLIMAJbHbIX HOPMaX U MpaBUJIaX MEXKJIUYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOH JeATEeJSbHOCTH NPH CO3JAHUM Y4eOGHBIX
IIPOEKTOB, pelleHWH Yy4yeOHbIX M IO3HABaTeJbHbIX 3a/a4, BbINOJHEHWH XUMHUYECKHUX
3KCIEPUMEHTOB;

CNOCOOHOCTH NOHMMAThb U MPUHUMATb MOTHUBbI, HAMEPEHHUS, JIOTUKY U apTryMeHThI
JPYTUX NIPYU aHa/IM3€ Pa3JIMYHbIX BUJIOB Y4eOHOH e TeIbHOCTH;

2) 1aTPUOTHUYECKOT'0 BOCIUTAHMS:

[IeHHOCTHOTO OTHOIIEHHS K UCTOPUYECKOMY M HayYHOMY HacJIeIUI0 OTe4eCTBEHHOU
XUMUY;

yBaOXeHUs K IpoliecCy TBOpYecTBa B O00JIaCTMU TeOpUM M NPaKTUYECKOTO
IPUJIOKEHUA XMMUH, OCO3HAHUSA TOrO, YTO JaHHble HAYKU eCTb pe3y/bTaT JJIUTeJbHbIX
Hab6JII0IeHU I, KPOTIOT/IMBBIX 3KCIIEPUMEHTAJIbHBIX IOUCKOB, IOCTOSIHHOTO TPY/Ja YYEHbIX
Y IPaKTHKOB;

MHTEepeca U MO3HABaTe/JbHbIX MOTHUBOB B IMOJIyYEHHH U MOCAEIYIOIEM aHaJU3e
MHpopMalnru o epeloBbIX JJOCTHKEHUSIX COBPEeMEHHON 0Te4yeCTBEHHON XUMUY;

3) AYyXOBHO-HPABCTBEHHOTI0 BOCIIMTAHUA:

HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOTO MOBEJIEHUS;



CIIOCOOHOCTH OLeHMBATh CUTYallUM, CBSI3aHHble C XMUMHWYECKUMHU SBJEHUSIMH, U
IPUHMMaTh OCO3HAHHBIE pellleHHs], OpPUEHTUPYACh HA MOpPaJIbHO-HPAaBCTBEHHbIE HOPMBI U
LIeHHOCTY;

TOTOBHOCTH OL€HMBATh CBOE MOBeJleHHe U MOCTYNKH CBOMX TOBAapHULlel € MO3ULUHI
HPABCTBEHHBIX U IPABOBBIX HOPM U C Y4ETOM OCO3HAHMUA NOC/IeCTBUM NIOCTYNKOB;

4) popMupOBaHUS KYJIBTYPbI 30POBbSI:

NOHUMaHUs LeHHOCTEeH 3/J0pOBOro U 6e30MacHoro obpasa KHU3HU, HE0OOXOJUMOCTH
OTBETCTBEHHOTO OTHOILEHUS K COOCTBEHHOMY PU3UYECKOMY U ICUXUYECKOMY 3/J0POBBIO;

cob/o/leHUs MpaBU 6e30MacHOr0 oOpalleHuss C BellecTBAMU B OBITY,
NIOBCEeJHEBHOU KU3HHU, B TPYJ0BOU [1eATE€JIbHOCTH;

NOHWMAaHUs LIeHHOCTH NpaBUJ UHAUBUAYAJIBHOTO M KOJIJIEKTUBHOTO 6€30IacHOro
NOBeJleHUs B CUTyalUsX, yTPOXKAOLIUX 3/J0POBbIO U )KU3HH JIIOJIeH;

OCO3HAaHUS TOCJeACTBUM M HeNpUATHUSA BpeJHbIX IpUBBbIYEK (yHnoTpebJeHUs
aJIKOro0Jisl, HAPKOTUKOB, KYpeHHUs);

5) TpyAoBOro BocnuTaHUs:

KOMMYHHKaTUBHOU KOMIIETEHTHOCTU B y4eOHO-UCC/IeJ0BaTEeNbCKON JesTeJbHOCTH,
00611eCTBEHHO M0JIE3HOM, TBOPYECKOU U APYTUX BUAAX e TeJIbHOCTH;

YCTAaHOBKHM Ha aKTHBHOE y4YacTHe B pelleHUWM NPAKTUYeCKHUX 3a4ad COLHAIbHOMN
HaNpaBJIEHHOCTH (B paMKaX CBOEro KJjacca, LKO0JIbl);

MHTepeca K NPaKTUYeCKOMy U3y4eHHI0 Npodeccui pa3jIMuyHOro poja, B TOM YUCIIe
Ha OCHOBe NPUMeHeHUs NpeJMeTHbIX 3HAaHUU 110 XUMUY;

YBOXXKEHHUA K TPYAY, JIOAAM TPyJa U pe3ybTaTaM TPYZ0BOH JeATelbHOCTY;

TOTOBHOCTHU K OCO3HaHHOMY BBbIOOPY MH/JAUBHU/yaJlbHOM TpPaeKTOPHUMU 0O6pa3oBaHMUH,
oyayuei mnpodeccud W peasu3aldu COOCTBEHHBIX »HW3HEHHBIX IJIAHOB C Y4YETOM
JINYHOCTHBIX UHTEPECOB, CIOCOOGHOCTEN K XMMUU, UHTEPEeCOB U NOTPe6GHOCTeN 06111eCTBa;

6) 3K0/I0rM4eCcKOro BOCOUTAHUSA:

JKOJIOTMYECKH 11e/1eC000pa3HOro OTHOLIEHUsl K TNpPUPOJe KaK HCTOYHUKY
CyLeCTBOBAHMUSA »KU3HU Ha 3eMJIe;

IOHMMaHUsA TIJI0OAJBPHOTO XapaKTepa 3KOJOTMYeCKUX TMpo6JieM, BJUSAHUSA
3KOHOMMYECKHUX IIPOLeCCOB HA COCTOSIHME IPUPOAHOM U COLMAIbHOU CpeJibl;

OCO3HAHUSI HEOOXOJAMMOCTH MCHOJb30BaHUS JOCTHXKEHUNW XHMHUM [JJI pelleHus
BOIIPOCOB PALlMOHAIBHOTO IIPHUPO/0II0JIb30BAHHUS;

AKTUBHOTO HENpUATHUA [eUCTBUM, NMPUHOCALIUX BpeJ, OKpyKawlled NpPUpPOLHON
cpefe, yMeHMUs1 NPOTHO3UPOBATb HeOJAronpUATHble 3KOJOTUYECKHe MOC/IeACTBUSA
npeANpUHUMaEeMBbIX JJeMCTBUU U NIpe0TBPALLATh UX;

Ha/IM4Ms pa3BUTOr0 3KOJIOTUYECKOr'0 MbIIJIEHUS, 3KOJIOTUYECKOM KyJIbTYpPbIl, ONbITA
JleITeJIbHOCTH 3KOJIOTUYECKOW HaIlpaBJIE€HHOCTH, YMEHUS PYKOBOJACTBOBATbCA HUMH B
N03HaBaTe/JbHOM, KOMMYHHKAaTUBHOU U COLMAJIbHOM MPAKTHUKE, CHOCOOHOCTU U YMEHUS
aKTUBHO IPOTHUBOCTOATH UZ,E0J0TUU XeMopoouy;

7) e HHOCTHU HayYHOr' 0 IO3HAHMS:

MHUPOBO33pEHUs, COOTBETCTBYIOLIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0611eCTBEHHON NPAKTHUKY;



IOHMMaHUs CHelMPUKM XMMHUM KaK HayKH, OCO3HaHUA e€ posiu B GOPMHUPOBAHUHU
pallMOHAJIBHOTO HAy4YHOTrO MBbIIJIEHUS, CO3JaHUM 1eJIOCTHOIO NpeJCTaBJeHUs 00
OKpyXamllleM MUpe KaK O eJWHCTBe NPUPOJAbl U 4YesJOBEKa, B MO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTEM U pelleHUHM NIpo6/ieM COXpaHeHUs1 IPUPOJLHOI0 paBHOBECHS;

yOexxJEHHOCTH B 0CO60M 3HAUMMOCTH XUMUHU [IJIs1 COBPEMEHHOM LJMBUJIN3allMHU: B eé
TYMAaHUCTUYECKON HaNpaBJEHHOCTM UM BaXXHOW pPOJMK B CO3/JaHUM HOBOW 6asbl
MaTepUaJbHOW KyJbTYpbl, B peLIeHUH TJ0OaJbHbIX Np06JeM yCTOWYUBOIO Pa3BUTHUA
4yeJI0BeYeCTBA — CbIPbeBOM, IHepreTUYeCKOH, MUILEeBOM U 9KOJIOTMYeCKoW 6e301aCHOCTH, B
pa3BUTUM MeJULHUHBbI, 0OeClle4eHUM YCJAOBHUM YCIEIHOTo TpyZAa M 3KOJOTMYeCcKH
KOMQOPTHOM XU3HU KK 0T0 YJeHa 00111eCcTBa;

eCTeCTBEHHO-HAayYHOM IPaMOTHOCTH: NOHUMAaHUs CYLUIHOCTU MeTOJ0B IO3HaHMUS,
MCI0JIb3yeMBbIX B eCTECTBEHHBIX HayKax, CHOCOOHOCTH UCI0J1b30BaTh N0Jy4aeMble 3HaHUS
JUIsl aHalu3a U OO'bSCHEHUs SIBJIEHUH OKpYy:)Kalolllero MUpa M INPOUCXOAALIMX B HEM
M3MeHEeHHUH, YyMeHUs JieJlaTb 000CHOBaHHbIe 3aKJI0UeHHUs1 Ha OCHOBe Hay4HbIX (paKTOB U
MMEIOLMXCA JAHHBIX C L[eJIbI0 [T0JIyYeHHUs JOCTOBEPHBIX BBIBO/OB;

CIIOCOGHOCTH CaMOCTOSITE€JIbHO MCIOJIb30BaTh XMMHWYECKHe 3HaHUA JAJ pelleHUs
npo6JieM B peasbHbIX }KU3HEHHBIX CUTYaLUX;

MHTepeca K I03HAHHUIO, UCC/IeJ0BATeIbCKOM AeATeJbHOCTH;

FOTOBHOCTH U CHOCOOHOCTHU K HENPEPBIBHOMY 00pa30BaHUI0 M CaMO0OpPa30BaHUIO, K
aKTUBHOMY IIOJIyY€HHI0O HOBBIX 3HAaHUM [0 XMMHMHU B COOTBETCTBUHM C >KU3HEHHbIMH
NOTPeOHOCTSAMY;

MHTepeca K OCOOEHHOCTAM TpyJa B pasjuyHbIXx cdepax npodeccuoHaJIbHOU
JlesITeJIbHOCTH.

METANPEAMETHBIE PE3YJ/IbTATbI

MeTanpeaMeTHble pe3yJbTaTbl OCBOEHUS MNPOTpaMMbl IO XMMHHM Ha YpPOBHeE
cpe/iHero o6111ero o6pa3oBaHus BKIKYAKOT:

3Ha4YMMble ib 6t dopMuUpoBaHUA MHUPOBO33peHUA 00y4arIMXCa
MeXAUCLHUIJIMHApHble (MeXIpeAMeTHble) o0O6lleHayuyHble TMOHATHUSA, OTpakawlue
11eJIOCTHOCTb Hay4YHOH KapTUHbBI MUpa U cCeluPUKY MeTO/0B [T03HAHMUS, UCTIOJIb3yEeMBIX B
eCTeCTBEHHbIX HayKax (MaTepus, BeleCTBO, JHeprus, sBJeHHe, NpPOLEeCcC, CUCTEMa,
Hay4YHbIM QaKT, NPUHLUI, TMIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpHUs, UCCIe[j0BaHUE,
HabJIto/leHre, M3MepeHre, 3KCIIEPUMEHT U Apyrue);

yHUBepcaJbHble Yy4yeOHble JelcTBUA (MO3HaBaTeJbHble, KOMMYHHUKAaTHUBHBIE,
peryJsiTuBHble), obecneunBawiive GpopMUpoBaHUe (GYHKIUOHAJIbHOW TPAaMOTHOCTH U
COLlMa/IbHOM KOMIETEHUU 00y4aroLuXCs;

CIOCOGHOCTh OOY4YalLUXCA HCIO0JIb30BaTh OCBOEHHbIE MEeX/UCIUIIJIMHAPHBIE,
MHpOBO33peHUYeCcKre 3HaHUSl U yHUBepcaJbHble yueOHble JeMCTBUSA B IO3HABaTeJbHON U
COLMAJIbHOU MpPAKTHUKE.

MeTanpezaMeTHble pe3ybTaThbl OTPAXKAKOT OBJIaJleHHe YHUBePCaJbHbIMU Y4eOHBIMU
II03HABaTeJIbHbIMHA, KOMMYHUKAaTUBHBIMU U PETYJATUBHBIMU JeHCTBUAMMU.



Ilo3HaBaTe /IbHbIe YHUBepca/ibHbIE yYeOHbIE AeliCTBUA

1) 6a30Bble JIOTHYECKUE AeCTBUS:

CaMOCTOATeJbHO GOPMYJIMPOBATh U aKTyaJU3UpOBaTh NpobJseMy, paccMaTpUBaTh
€€ BCeCTOpPOHHE;

onpeJesATh LieJIU JeTeJbHOCTH, 3a/iaBas NapaMeTpbl U KDUTEPHUH UX JOCTUKEHHH,
COOTHOCHUTB Pe3yJIbTaThl AeATEeJbHOCTH C IOCTaBJIEHHBIMU Lie/IIMY;

VCII0JIb30BaTh IPU OCBOEHUH 3HAHUU NPHUEMBI JIOTUUECKOTO MbIIJIEHUSA: BbIJIeNATh
XapaKTepHble NPU3HAKM NOHATHW M YCTAHABJIMBATb WX B3aWMMOCBA3b, MCIO0JIb30BaTh
COOTBETCTBYIOLME NOHATHUA AJ11 00'bSICHEHUS OTZle/IbHBIX GAaKTOB U AIBJIEHUM;

BbIOUpAaTb OCHOBAaHHUS W KPUTEpPHUM AJA KJacCMPUKALMK BelLleCTB M XMMHYECKUX
peakyuu;

yCTaHaBJIMBATb NIPUYUHHO-C/I€ICTBEHHbIE CBA3U MEX/ly U3y4aeMbIMU ABJIEHUAMH;

CTPOMUTDb JIOTUYECKHe paccyxJeHUs (MHAYKTUBHbIE, Je[yKTUBHbIE, 10 aHAJOTUH),
BBIIBJATb 3aKOHOMEPHOCTH UM NPOTUBOpPeYUss B pacCMaTpUBAEMBIX SBJIEHUAX,
dbopMyIMpOBaTh BBIBO/bI U 3aKJIIOUEHUS;

IpUMEHATb B Ipoliecce IO3HAHUA MCI0Jb3yeMble B XUMHUM CUMBOJIMYECKHE
(3HaKoBbIe) MOJiesH, Ipeo6pa3oBbIBATh MOJle/IbHbIEe NIPe/CTaBJIeHUs — XUMUYeCKUH 3HaK
(cuMBos1) 3s1IeMeHTa, XxUMHUYeckKasd GopMyJa, YypaBHeHHMe XMMHUUYEeCKOM peaKLUu - IpHU
pelleHUU Y4eOHBIX IMO3HABaTeJbHbIX U NpPAKTUYECKUX 3a/ay, NPUMEHATb Ha3BaHHbIe
MOJieJIbHble MpeJCTaBJeHUA /[J BbIABJEHUS XapaKTepHBbIX IPU3HAKOB H3y4aeMbIX
BeIlleCTB U XMMHUYeCKUX peaKLuH.

2) 6a30Bble HUCCIAeA0BaTe/IbCKUE AeliCTBUA:

BJIaZleTh OCHOBaMH MeTO/|0B HAy4YHOI'0 NI03HAHUSA BelleCTB U XUMUYECKUX PeaKIui;

dbopMysIMpoBaTh LeJM U 3aJa4d HCCAe0BaHMs, MCNOJIb30BaTh IMOCTaBJIEHHbIE U
€aMOCTOATeJbHO CHOpPMYyIMPOBAHHbIE BONPOCHI B KayeCTBe MHCTPYMeHTa MO3HAHUA U
OCHOBBbI /i1l GOPMHUPOBAHUA TUIOTE3bl 110 NpPOBEpPKE MNPABUJIBHOCTH BbICKa3blBaeMbIX
CY>KIEeHUH;

BJIaZleTh HaBbIKaMM CaMOCTOSITEe/IbHOTO MIJIAHWUPOBAHUA U IPOBeJeHUs YYeHUYeCKHUX
JKCIIEPUMEHTOB, COBEpPLIEHCTBOBaTb yMeHMUs HabJoAaTb 3a XOJAOM IpOIiecca,
CaMOCTOAITEJIbHO TPOrHO3UMPOBAaTb €ro pe3y/abTaT, (OPMYJHPOBaTb 00606lIeHUS U
BbIBO/JIbl OTHOCUTEJIbHO JOCTOBEPHOCTU pe3yJbTaTOB HCCAeL0BaHUsl, COCTaBJAThb
060CHOBaHHBIA OTYET O NPOJieJJaHHOU paboTe;

npuo6peTaTh ONbIT yYEHUYECKOU HCC/Ie[0BATENIbCKON U MPOEKTHOMU e TeJIbHOCTH,
IPOSABJATH CIOCOOHOCTb U FTOTOBHOCTb K CaMOCTOSITE/IbHOMY IIOMCKY METOJ0B pelleHUs
NpPaKTHUYECKUX 33/a4, IPUMMEHEeHHUI0 Pa3/JIMYHbIX METO/0B TO3HAHHUA.

3) pa6ota c uHpopmManuen:

OPUEHTHPOBATbCA B Pa3/JIMUYHBIX UCTOYHHMKAX MUHPOpPMALMM (HAY4HO-NOMyJspHas
JIUTepaTypa XUMHUYECKOr0 COJiep>KaHHusd, CIpaBOYHble Nocobus, pecypcbl MHTepHeTa),
aHa/IM3MpPOBaTh MHPOPMALUIO Pa3JUYHBIX BUJ0B U GOpPM NpejCcTaBJeHUs], KPUTUYECKU
OLIeHUBATb €€ JOCTOBEPHOCTb U HENIPOTHUBOPEYUBOCTb;

bopMysIMpoBaTh 3aMpoCchl U IPUMEHATb pa3/JMYHble METO/bl IPU MOMCKe U 0THope
MHpopManry, Heo6X04MMOH /151 BbINOJHEHUS y4eOHbIX 3a/1a4 ONpe/ie/IEHHOTO TUIIA;



npuo6peTaTb  ONBIT  HWCIOJb30BaHUA  HMHPOPMALMOHHO-KOMMYHUKATHUBHbBIX
TEXHOJIOTUH U Pa3JIMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpATh ONTHMaJbHYI0 (GOpMy NpeAcTaBJeHUs HHPOPMaALUU
(cxeMbl, rpad UKy, JUATPAMMBbI, TaOJUIIbI, PUCYHKU U APYTUE);

MCIO0JIb30BaTh Hay4HbIM f3bIK B KayecTBe CpPeJACTBa NpPHU paboTe € XUMHUYECKOU
vHbopMalMel: MIPUMEHAITh MeXIpeMeTHble (Gu3ndyeckre U MaTeMaTU4YeCKHUe) 3HAKU U
CUMBOJIbI, OpMYJibl, ab6peBUATYPbI, HOMEHKJIATYPY;

HCIO0JIb30BATb 3HAKOBO-CUMBOJIMYECKHE CpeACTBa HArJiAAHOCTH.

KoMMyHUKaTHBHbIE YHHBEpCa/JIbHbIE yUYeOHbIE AeiCTBUS:

3aZlaBaTh BOIIPOCHI 110 CYLIeCTBY 00CYXJaeMOM TeMbl B X0/ie iuajiora u/uiu
JIUCKYCCUH, BbICKA3bIBaTb UJeH, GOpMYyJIUPOBATH CBOU NPE/I0XKEHUS OTHOCUTENbHO
BBITNIOJIHEH U NPeJJI0KeHHOM 3a/jauy;

BBICTYNIaTh C TIpe3eHTaldell pe3y/bTaTOB [03HAaBaTeJbHOW /JieATeJbHOCTH,
MOJIyYEHHBIX CAaMOCTOSITEJbHO WJHW COBMECTHO CO CBEPCTHHKAMH IPU BbINOJHEHUU
XMMHUYECKOT0 3KCIIepDUMEHTa, MNpPaKTUYeCKOM paboTbl IO MCCJAeL0BAaHUIO CBOMCTB
M3y4yaeMbIX BELIECTB, peajy3alUyd y4eOHOro MpoeKTa, U GOpMyJUpPOBaTh BBIBOJbI IO
pe3y/sbTaTaM INPOBEAEHHBbIX MCCJeJOBaHUN MyTEM COrJIACOBAaHUs MO3ULUN B Xoje
006CYyKJeHUsI U 00MeHa MHEHUSIMU.

Pery/isiTUBHble yHMBepCcaJ/bHbIe y4eGHbIe JeCTBUSA:

CaMOCTOSITE/IbHO  IJIAHUPOBAaTb M OCYLIECTBJSATb CBOK  IO3HABATEJbHYIO
JledTeJIbHOCTb, onpejensas e€é LeJd U 3aJayd, KOHTPOJMUpOBaTb U MO Mepe
HeOoOXO0AMMOCTH KOPPEKTUPOBAThb Mpe/jlaraeMblid aITOPUTM JJeICTBUM NIPU BbINIOJHEHUU
y4eOHbIX M UCC/Ael0BaTeJNbCKUX 3aJla4, BblIOMpaTh Haubosiee 3pPeKTUBHBIN CNOCOO UX
peleHHs C Y4ETOM IOJTy4eHHUs] HOBbIX 3HAHUH O BellleCTBAaX U XMMHUYeCKUX PeaKLUX;

OCYLeCTBJAATL CAaMOKOHTPOJIb JleITeJIJbHOCTM Ha OCHOBe CcaMoOaHa/lu3a M
CaMOOLIEHKH.

NMPEAMETHBIE PE3YJ/JIbTATHI

[IpefMeTHble pe3y/abTaTbl OCBOEHUs] NMpPOrpaMMbl IO XWMHUM Ha YIJy6JEHHOM
YypPOBHE Ha ypOBHE CpeJiHEro 00lero 06pa3oBaHUS BKJIKYAKT crnepuduyeckue s
yyebHOro npejMeTa «XMMHSA» HayuyHble 3HAHUS, YMEHHUS M CHOCOOBI JeWCTBUM IO
OCBOEHHIO, HUHTEpIpeTallMd M NpeoOpa3oBaHUI0 3HAHWUH, BUJbI [JeSTEJbHOCTH IO
MOJIyYEHHUI0O HOBOT'O 3HAHUS U NPHUMEHEHUI0 3HaHUU B Pa3/IMYHbIX YY€OHBIX CUTYAlUsAX, A
TaK)Ke B peasIbHbIX XKU3HEHHBIX CUTyal|MX, CBA3aHHBIX C XUMHUeH. B nporpaMMe 1no xumuu
npeJiMeTHbIe pe3y/IbTaThl IPeJCTaB/IeHbI 10 F0JlaM U3yYeHH .



10 KJIACC

[IpeaMeTHbIe pe3yibTaTbl 0CBOEHUS Kypca «OpraHuveckasi XMMUsI» OTPaXKakoT:

cPOPMUPOBAHHOCTD NpPEACTABJEHUU: 0 MeCTe M 3HAaYEeHUM OPraHU4YeCKOU XMMUU B
CUCTeMe eCTeCTBEHHbIX HayK U e€ poJiu B obeclledyeHUH YCTOMYMBOIO pa3BUTUA
YyeJ0OBEYeCTBA B pelleHUU MpoO6JeM 3SKOJOTUYECKOM, IHEpPreTUYECKOW W MUIEBOHU
©6e30MacHOCTH, B pa3BUTUU MeJULIUHBI, CO3/JaHUM HOBBIX MaTepHUaJiOB, HOBbIX HCTOYHUKOB
JHepruy, B obOecneYeHWHM palMOHAJbHOIO NPHUPOJONOJb30BaHUsA, B (OPMHUPOBAHUU
MHPOBO33peHHUs U 00Iel KyJbTypbl YeJOBeKa, a TaKXKe 3K0JIOTMYeCKh 0O0CHOBAaHHOIO
OTHOLUEHHUA K CBOEMY 3/J0POBbIO U IPUPOJHOU Cpejie;

BJIaJleHUe CUCTEMOM XMMHUYEeCKUX 3HaHUH, KOTOpas BK/IKYaeT: OCHOBOIOJIarampiue
NOHATHUSA — XMMHUYECKHUH 3JIeMEHT, aTOM, /PO U 3JIeKTPOHHas 060J104Ka aToMa, s-, p-, d-
aTOMHble OpOUTaNHU, OCHOBHOE U BO30OYXKJEHHOE COCTOSHUA aToMa, TubpuAu3anus
aTOMHBIX OpOUTa/Iel, MOH, MOJIEKYJa, BaJIeHTHOCTb, 3JIeEKTPOOTPULLATEJNbHOCTD, CTENE€Hb
OKHCJIEHUs], XNMHUYecKas CBA3b, MOJIb, MOJIIPHAsA Macca, MOJSIPHbIA 00'bEM, yrjiepoJHbIN
ckesieT, QYHKUMOHa/bHAs Tpynna, pajukal, CTPYKTypHble (opMyJ bl (pa3sBEPHYTHIE,
COKpalléHHble, CKeJleTHble), U30Mepuss CTPYKTypHas U  NPOCTPaHCTBEHHas
(reomeTpryeckasl, ONTUYecKas), H30Mepbl, TOMOJIOTUYECKUH  psAJ, TOMOJIOTH,
yIJI€BOJIOPO/ibl, KMCJIOPOJA- U a30TcoJeprKalljhe OpraHUYecKue COoeJJMHEeHHs, MOHOMep,
NIOJIMMEpP, CTPYKTYpHOe 3BEHO, BbICOKOMOJIEKYJ/IIpDHble COeJUHEHHUS; TEeOPHH, 3aKOHBI
(nepuoguueckuit 3akoH /I. U. MeHiesieeBa, Teopusi CTPOEHUsI OPraHUYECKUX BelleCTB A.
M. ByT/siepoBa, 3aKOH COXpaHEHMUs MacChl BelleCTB, 3aKOH COXpPaHEHHUS U NpeBpalleHUusd
3HEepPryuu NpU XUMHUYEeCKUX peaKlUsX), 3aKOHOMEpPHOCTH, CUMBOJIMYECKUN A3bIK XUMUH,
MUPOBO33peHYEeCKMe 3HaHHUf, Jiexkallde B OCHOBe IOHUMAaHUSA TNPUYMHHOCTH U
CUCTEMHOCTH XHWMHWYECKHUX SABJIEHUU; MpeJCTaBJeHUA O MeXaHU3MaX XUMHUYeCKHUX
peakuui, TepMOAUHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX UX NPOTEKaHHs, O
B3aUMHOM BJIUSIHUM aTOMOB Y I'PyII aTOMOB B MoJIeKyJ1aX (MHAYKTUBHBINA U Me30MepHbIN
adodekTn], opuenTanThl | u Il poga); dakTosornyeckue cBejeHUsI 0 CBOMCTBAX, COCTABE,
NOJIy4eHUU U 6€301MaCHOM MCIO0JIb30BAaHUM BaXKHEUIIMX OpraHU4YecKHUX BellleCTB B ObITY U
NpaKTUYEeCKON [JesTeJbHOCTH YesIOBeKa, OOLIMX Hay4YHbIX NPUHLMUIAX XWMHUYECKOIo
NpOU3BOZCTBA (Ha NpUMepe NPOU3BOACTBA METAHOJIA, IepepaboTKU HEPTH);

cPOpPMUPOBAHHOCTb YMEHMUM: BBIABJIATb XapaKTepHble NPU3HAKU TOHATHUH,
yCTaHaBJMBaTb WX B3aUMOCBf3b, HCII0JIb30BaThb COOTBETCTBYIOIME IMOHATUA IpHU
ONMCAaHUHU COCTABA, CTPOEHHUA U CBOMCTB OpPraHUYeCKUX COeIMHEeHUH;

cpOpMUPOBAHHOCTb YMEHUM:

UCII0JIb30BaTh XHWMHUYECKYH0 CHUMBOJIUKY [JI1 COCTaBJIEHUS MOJIEKYJSPHBIX H
CTPYKTYPHBbIX (pa3BEPHYTBIX, COKpaLlEHHBIX WU CKeJeTHbIX) (GOpMy/J OpraHUYecKHX
BellleCTB;

COCTAaBJIAATb YpPAaBHEHUS XHMMHYECKHMX peakKLUHd U pacKpblBaTb HX CYILIHOCTh:
OKUCJIUTEJIbHO-BOCCTAaHOBUTEJIbHBIX pPeaKLUi N0CPeACTBOM COCTaBJIEHUs 3JIEKTPOHHOTO
OaslaHCa 3THUX peakLuid, peaklMi HMOHHOTO OOMeHa NYTEM COCTaBJIEeHHWS HUX IMOJIHBIX U
COKpAILlEHHBIX UOHHBIX yPaBHEHUH;



M3roTaBJMBaThb MOJEJNU MOJIEKYJ OpPraHUYEeCKUX BelleCTB [JJisl WJJIIOCTPALUU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHHUS;

cGOPMUPOBAHHOCTb YMEHWH: YCTAaHABJMBATb MNPUHAAJNEKHOCTb U3YYEHHBIX
OpTraHUYECKUX BELIECTB M0 HUX COCTAaBY U CTPOEHUIO K ONpejeIEHHOMY KJaccCy/Trpyrime
coe/JUHEHUH, JaBaThb MM Ha3BaHWUs MO cucTeMaTudeckod HoMmeHkjaaTtype (IUPAC) wu
NPUBOJUTbL TPUBHUAJIbHbIE Ha3BaHUS [JI1 OT/EJIbHBIX MpeACTaBUTeNed OpraHUYeCcKUX
BelllecTB (3TUJIEH, alleTHUJIEeH, TOIYOJI, [JIUIEPUH, 3TUJIEHTJIUKOJIb, peHoJ1, popMaiberus,
aleTalbJeru/i, alneToH, MypaBbUHAasi KUCJOTA, YKCYyCHass KUCJIOTA, CTeapUuHOBas,
0JIEMHOBAS, MAJbMUTUHOBASA KUCJIOTHI, TJUIMH, aJlaHUH, MaJbT03a, GQPYKTO3a, aHUJIUH,
JUBUHUJI, U30TIIPEH, XJIOPOTIPEH, CTUPOJI U IpyTHE);

chOpPMUPOBAHHOCTb YMEHHUS ONpeAessATh BUJ| XUMUYECKON CBSI3U B OPraHHUYeCKUX
coelMHEHUsIX (KOBaJleHTHasi U MOHHAs CBSI3b, O- U TI-CBSA3b, BOJOPOAHAS CBSA3b);

cOOPMUPOBAHHOCTb YMEHUSI NPUMEHATb MOJIOXKEHUST TEOPHUH  CTPOEHUs
opraHu4Yeckux BelecTB A. M. ByTyiepoBa /11 06'bsICHEHU S 3aBUCUMOCTH CBOUCTB BellleCTB
OT UX COCTaBa U CTPOEHUS;

chOpPMUPOBAHHOCTb YMEHUH XapaKTepHU30BaTh COCTaB, CTpoeHHe, PpU3UUYeCKHe U
XUMHUYECKHEe CBOMCTBA TUMMUYHBIX NpeACTaBUTEJIel pa3IMYHbIX KJIACCOB OPraHUYeCcKUX
BEIlleCTB: aJIKaHOB, IMKJIOQJIKAHOB, aJIKEHOB, aJKaJMeHOB, aJKUHOB, apOMaTHYEeCKUX
yIJIEBOJIOPOJIOB, CIHPTOB, aJbJErU/IOB, KETOHOB, KAapOOHOBBIX KHCJIOT, MPOCThIX HU
CJIOXKHBIX 3QUPOB, KUPOB, HUTPOCOEJUHEHUW U aMHUHOB, aMHUHOKHUCJIOT, O€JIKOB,
yryeBoIoB (MOHO-, IU- U MOJIUCAXapPU0B), HJIJIIOCTPUPOBATH FeHETUYECKYIO CBA3b MEXAY
HUMH YpaBHEHUSIMH COOTBETCTBYMOLIMX XWMHUYECKHX peaKLUd C HCN0JIb30BaHUEM
CTPYKTYPHBIX GOpPMY.T;

chOpPMUPOBAHHOCTb YMEHHUs MOATBEPXK/JaTh Ha KOHKPETHBIX NMpUMepax XapaKTep
3aBUCUMOCTHU PEAKLIMOHHOM CMOCOGHOCTH OpPraHUYecKHUX COeJUHEHUH OT KPAaTHOCTU M
THUIA KOBAJIEHTHOM CBSI3U (O- U TI-CBSI3U), B3AUMHOTO BJIMSIHUSI aTOMOB U I'PYIIN aTOMOB B
MOJIEKYJIax;

cOOPMUPOBAHHOCTb YMEHUSI XapaKTepPHU30BaTb HCTOYHUKH YIJIEeBOJOPOHOIO
coipbsi (HedTh, MPUPOAHBIN Ta3s, yroJib), CIOCOObl €ro mepepaboTKU M MpPaKTHYEeCKOoe
NpUMeHeHUe NPOAYKTOB epepaboTKY;

chOpPMUPOBAHHOCTD BJIAJIEHUSI CUCTEMON 3HAHUN O eCTeCTBEHHO-HAY4YHbIX METO/[aX
N03HAHUS - HAOJIIOJIEeHUM, U3MEepeHHH, MOJIeJIMPOBAHUH, 3KCIlepuMeHTe (peaslbHOM M
MBICJIEHHOM) U YMEHHUSsI IPUMEHSITh 3T 3HAHUS;

cOOPMUPOBAHHOCTb yMEHHS] NPUMEHSATb OCHOBHblIE OIEpaldd MbICIUTENTbHOU
JlesITeJIbHOCTH — aHaJIU3 U CUHTE3, CpaBHEHUE, 060011eH1e, CUCTeMaTH3all1I0, BbIsIBJIEHHE
NPUYUHHO-C/IE/ICTBEHHBIX CBSI3€M - [Ji1 U3y4eHHUs CBOUCTB BelIECTB U XUMHUYECKUX
peakuuu;

cOOPMUPOBAHHOCTb YMEHWUH: BBIABJIATH B3aUMOCBSI3b XHMHYECKHUX 3HAHUH C
NOHATUSAMU U NpeJCTaBJeHUSIMU APYTUX eCTEeCTBEHHO-HAyYHbIX NpeAMeTOB JJis 6oJiee
OCO3HAHHOTO IMOHUMAaHHUSA CYI[HOCTH MaTepUaJIbHOTO €JMHCTBA MHUPA, HUCIO0JIb30BaTh
CUCTEMHbIE 3HAHHUs [0 OPraHUYECKOW XUMHU [/l OOBSICHEHUS U MPOTrHO3UPOBAHHUSA
sIBJIEHUH, UMEIOIUX eCTeCTBEHHO-HAYYHYI0 IPUPOAY;



cpOpPMUPOBAHHOCTb YMEHUW: NMPOBOAUThL PACY€Thbl MO XMMHYECKUM (GOpMyJsaM U
ypaBHEHUAM XHMMHUYECKUX peaKLHUH C HCNOoJIb30BaHWEM (QU3UYECKUX BeJUYMH (Macca,
06bEM ra3oB, KOJMYECTBO BellleCTBa), XapaKTepU3YIOLIMX BellleCTBA C KOJHYeCTBEHHOMH
CTOPOHBI: PAaCYEThl MO0 HAXOXAEHUI0 XWUMHUYeCKOHM (OpMyJibl BelllecTBa IO HU3BECTHBIM
MacCoOBBIM  [I0JIIM XHWMHYECKHUX 3JIEMEHTOB, MPOAYKTaM CropaHUs, IJIOTHOCTH
razoo6pa3HbIX BEIECTB;

cPOPMUPOBAHHOCTb YMEHMUH: MPOrHO3UPOBATh, aHAJMU3UPOBATb U OLEHUBATbH C
NO3ULMHA 3KOJOTMYeCcKOM 6e30MacHOCTH IOCJeACTBUS OBITOBOM M NPOU3BOJCTBEHHOU
JleITeJIbHOCTU  4YeJIOBeKa, CB3aHHOM C IepepabOTKOM BelLeCcTB, MCHO0Jb30BaTh
NoJlydeHHble 3HAHWUA [ NPUHATUSA TPaMOTHBIX pelleHUH Npo6JieM B CUTyaLUsX,
CBSI3aHHBIX C XUMHEH;

cPOpPMUPOBAHHOCTb YMEHHUH: CaMOCTOATEJbHO IJIAHUPOBAaTb M TNPOBOJAMUTH
XUMHUYECKUN 3KCIepUMeHT (mosiydeHHe M U3y4eHHe CBOMCTB OpraHMYecKHX BellecTB,
KayeCTBEHHble peaKLWU YIJeBOJLOPOJOB Pa3/IMUHBIX KJIACCOB M KHUCJIOPOACOJepKalliux
OpPraHUYEeCKUX BeleCTB, pelleHue D3SKCIIepUMeHTaJbHbIX 33Ja4 10 paclo3HaBaHUIO
OpraHHWYecKUX BellecTB) € COOJII0jeHheM NMpaBuJ 6€30nacHOro obpaleHus ¢ BellleCTBaMHU
Y 1abopaTOpHBbIM 060pyj0BaHMEeM, pOPMYJIUPOBATh LieJIb UCCIe,0BaHUS, IPEeCTABIATD B
pa3qMyHOW ¢opMe pe3yabTaTbl 3KCNEpPHMEHTa, aHaJM3UpOBaThb U OLEHUBATb UX
JlOCTOBEPHOCTH;

cpOpMUPOBAHHOCTb YMEHUM:

cob6/I0/1aTh MpaBWJla 3KOJIOTHUUECKH 1leJIecCO0O0pa3HOro MOBeJAEHUs B ObITYy U
TPYZAOBOM [JleATeJIbHOCTU B LeJIIX COXpPaHEeHHUs CBOero 3/0pOBbs, OKpYyXKawllen
NPUPOLHOM Cpesbl U JOCTUKEHHUSA €€ YCTOUYMBOTO Pa3BUTHS;

OCO3HAaBaTb ONACHOCTb TOKCHUYECKOTO JEeWCTBUS Ha JKUBble OpraHHU3MBbI
onpeJie/IEHHBIX OPTaHUYECKUX BellleCTB, IOHMMas CMbIC nokasaTed [1JK;

aHaJM3UpOBaTh 1leJ1IeCO0OPa3HOCTb MNPUMEHEHUS OpraHUYeCKHX BellecTB B
IPOMBIILJIEHHOCTH U B ObITY C TOUKH 3pEHUS COOTHOLIEHUS PUCK-I10/1b3a;

cPOPMUPOBAHHOCTb  YMEHWUH:  OCYLIeCTBJATH  lieJleHalpaBJeHHbI  IMOMUCK
XUMUYeCKOM HHPOpMaLMM B pa3/IM4YHbIX HCTOYHMKAx (HayyHass M y4deOHO-Hay4Has
JINTepaTypa, CpeAcTBa MaccoBoM HHPopMmauuu, HUHTepHeT U JApyrue), KpUTHUYECKU
aHaJIM3UpOBaTh XUMHUUYECKyl0 HHGPOpMalLMIo, NepepadbaThiBaTb €€ U MCHO0Jb30BaTh B
COOTBETCTBUHU C OCTABJIEHHOUN yueOHOMU 3a/jauel.

11 KJIACC

[IpeaMeTHble pe3y/bTaTbl OCBOeHHs Kypca «06uias U HeopraHuyeckass XUMHSI»
OTPAXKAIOT:

cGOPMUPOBAHHOCTb NpPEACTAaBJEHUNW: O MaTepuaJbHOM eJUHCTBE  MHUpa,
3aKOHOMEPHOCTAX U M03HAaBAeMOCTH fIBJIEHUH NPHUPOJBI, O MeCTe U 3HAaYeHUH XMMUHU B
CUCTeMe eCTeCTBEHHbIX HayK U e€ poJiM B obecriedeHUH YCTOMYMBOIO pasBUTHUSA, B
pelleHMM Npo6JieM 3KOJOTUYECKOW, 3HepreTU4YecKoW M MNHUILEeBOH 06e30MacHOCTH, B
pPa3BUTHUM MeJULHUHBI, CO3JJaHUU HOBBIX MaTepHUasOB, HOBbIX MCTOYHUKOB 3HEPIUH, B
obecrieyeHUH palMOHAJIBHOTO MPUPOAOINOJIb30BaHUs, B OPMUPOBAHUU MUPOBO33pEHHUS
U obued KyJbTypbl YesOBeKa, a TaKXKe 3KOJIOTMYeCKHW O0OOCHOBAaHHOI'O OTHOLIEHUS K
CBOEMY 3/10pPOBbI0 U IPUPOJHOU Cpejie;



BJIaJIeHUEe CUCTEMOMN XMMHYeCKUX 3HAaHUW, KOTOpas BKJIOYAeT: OCHOBONOJIaralwliue
NOHATUSL — XUMHUYECKUU 3JIEMEHT, aTOM, SIIpO aTOMa, U30TOIbI, 3JeKTPOHHAsA 060JI0UKa
atoma, S-, p-, d-aToMHble OpOUTaNM, OCHOBHOE U BO30YXX/JAEHHOE COCTOSHUSI aTOMa,
rubpunsanus aTOMHBIX opb6uTaneu, WOH, MOJIEKYJIa, BaJIEHTHOCTD,
3JIEKTPOOTPULATENbHOCTb, CTeNEeHb OKHCJIEeHHUs, XUMHYyecKass CBs3b (KOBaJ/IeHTHas,
VOHHasl, MeTa/JIMiecKasi, BOJIOpOJiHAsA), KpUCTa/JIMYecKass pelleTKa, XUMHUYecKas
peakyus, pacTBOp, 3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJUTHUYECKAsd AUCCOLMalus,
CTeneHb JUCCOLMALUM, BOJOPOJAHBIM TIOKa3aTesb, OKHUCJIWTENb, BOCCTAaHOBHUTEID,
TEMJ0BOU 3 PeKT XUMUUECKON peaKLUH, CKOPOCTb XMMUYECKOW peakIiMH, XUMUYeCKoe
paBHOBecHe; TeOpUM U 3aKOHbl (TeopUsli 3JIEKTPOJHUTHYECKOHW JIUCCOLMALMH,
nepuogudyecku 3akoH /[[.U. MeHgesieeBa, 3aKOH COXpaHEHHS MacChbl BeILECTB, 3aKOH
COXpaHEeHHUA U IpeBpallleHUs 3HEPTUU NPU XUMUYECKUX peaKLUAX, 3aKOH IOCTOAHCTBA
CoCTaBa BelllecTB, 3aKOH JIeMCTBYIOIIUMX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XMMHHM, MUPOBO33peHUYECKHe 3HAHU, Jiexalllde B OCHOBe MOHHWMaHUsS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUUYECKHUX ABJIEHUH; COBpeMeHHbIe NIpeJCTaBJeHNUs 0 CTPOEHUH BelllecTBa
Ha aTOMHOM, MOHHO-MOJIEKYJIIPHOM U HaJMOJIEKYJIIPHOM YPOBHAX; MpeJjCTaBJIeHUS O
MeXaHW3MaX  XUMHWYeCKMX  peakKLUU{, TepMOJWHAMHUYECKUX HU  KHUHeTUYeCKHX
3aKOHOMEPHOCTAX UX NPOTEKaHUA, 0 XMMHUYEeCKOM paBHOBECUH, paCTBOPAxX U AUCIEPCHBIX
cucteMax; GpaKTOJIOTHUYECKHE CBEIEHUS] O CBOMCTBAX, COCTaBe, MOJIyYEHUU U Oe30MacHOM
HCIO0JIb30BAHUM Ba)KHEHUIMX HEOPraHWYeCKHWX BellecTB B ObITYy W NpaKTHYeCKOH
JlesITeJIbHOCTH YeJIOBeKa, 001X HayYHbIX MPUHIAIAaX XMMUYeCKOr0 MPOXU3BO/ICTBa;

cOOPMUPOBAHHOCTb YMEHHUU: BBIBJAATb XapaKTepHble MPU3HAKU MOHATHH,
yCTaHaBJMBATb UX B3aWMOCBA3b, MCIOJb30BaTh COOTBETCTBYWOIL[UE TOHATUA [pPU
ONKUCAaHWY HEOPTaHMWYECKHUX BelleCTB U UX MpeBpallleHU;

cOOPMUPOBAHHOCTb YMEHHUsI MCIOJIb30BaTb XUMHUYECKYH) CHUMBOJIMKY JJis
cocTaByieHUs GOpPMYJ BELECTB U YPAaBHEHUW XMMHUYECKUX pPEAKIMM, CHCTeMaTHUYECKYIO
HoMmeHKAaTypy (IUPAC) u TpuBUa/ibHble Ha3BaHHUS OT/IeJIbHbBIX BEIECTB;

cOOPMHUPOBAHHOCTh YMEHHSl OINpeJeIATh BaJEHTHOCTb W CTeNeHb OKHCJIEHUS
XUMHUUYECKUX 3JIEMEHTOB B COeJJMHEHUSX, BUJ, XUMUYECKOUN CBSI3U (KOBaJIeHTHasi, HIOHHas,
MeTaJlZIn4yecKasi, BOJJOpO/Has), TUIl KPUCTAJIMUECKON pelléTKY KOHKPETHOI0 BeleCTBa;

chOPMHUPOBAHHOCTb YMEHUSI OO'BSICHATH 3aBUCUMOCTb CBOMCTB BEIECTB OT BHJA
XUMHUYECKOW CBS3M M THUIA KPUCTA/VIMYECKOW peléTKH, OOMEHHBbId U JOHOPHO-
aKLeNTOPHbIM MeXaHU3Mbl 06pa30BaHUsI KOBAaJIEHTHOM CBSI3U;

cHOpPMUPOBAHHOCTb YMEHUH: KJIacCCUPUIMPOBATh: HEOpPraHUYeCKUe BelllecTBa 10 UX
COCTaBy, XUMHUYECKHE peaKLUU IO pasjMYHbIM MNpU3HAKaM (4YUCJy M COCTaBY
pearupymouiyx BellecTB, TeNnJa0BOMY 3QpdeKTy peaKkliuy, U3MEHEHUIO CTelleHEN OKUCIEeHHUS
3JIeMeHTOB, 06PaTUMOCTH, YYaCTHIO KaTaJu3aTopa U Jipyrue); CaMOCTOSTEJbHO BbIOUPATh
OCHOBaHUSl U KPUTepUU [OJs KJacCUPUKALMU H3ydaeMbIX BELIECTB U XUMHYECKUX
peakuuu;

chOpPMHUPOBAHHOCTh yMEHUSI PaCKpbIBaTh CMbICJA Hepuojudeckoro 3akoHa /JI. U.
MenjgeneeBa U [IEMOHCTPUPOBATb €ro CHUCTEMATU3UPYIOILYI0, OOBICHUTENbHYH U
NPOTHOCTUYECKYI0 QYHKIUY;



cPOpPMUPOBAHHOCTb YMEHHH: XapaKTepu30BaTb 3JIEKTPOHHOE CTPOeHHEe aTOMOB U
MOHOB XMMHUYECKHUX 3JIEMEHTOB [1ePBOr0-4eTBEPTOT0 NepuoA0B [lepruoauyeckoi cucTeMbl
JA.W. MeHpeneeBa, UCNoJb3ysl MOHATUSA «3IHEpPreTUYEeCKUEe YPOBHU», «3HepreTUdYecKue
OAYPOBHUY, «S-, P-, d-aTOMHbIE OPOUTAN», KOCHOBHOE U BO30YK/IEHHOE IHEPreTUYEeCKUe
COCTOSIHUSI aToMa»; OOBACHATb 3aKOHOMEPHOCTH HU3MEHEHHUS CBOWCTB XUMHYECKHUX
3JIEMEHTOB U UX COeJVMHEHUHU Mo nepuojamMm U rpynnam llepuogudeckoun cucremsnl /. U.
MeHpenieeBa, BaJieHTHble BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBe CTPOEHHUA MX
3JIEKTPOHHBIX 000J104€EK;

chOpPMHUPOBAHHOCTh YMEHHUH: XapaKTepru30BaThb (OMUCHIBATh) 0OLIHE XUMUYECKUE
CBOWCTBA BellleCTB PA3/JIMYHbIX KJIACCOB, MOATBEPXKJATh CylleCTBOBAaHWE IeHeTH4YeCKOH
CBA3U MeX/Jy HeOpraHM4YeCKHMH BeleCTBaMHU C OMOILbI0 ypaBHEHUH COOTBETCTBYIOLUX
XUMHUYECKUX peaKLuy;

cpOpMHUPOBAHHOCTD yMeHHUs pPacKpbIBATh CYLIHOCTb: OKMUCJIUTEJIbHO-
BOCCTAaHOBUTEJIbHBIX peaKL Ui NOCpPeJCTBOM COCTaBJIEHUS 3JIEKTPOHHOrO 6ajlaHca 3THUX
peakLMi; peaklUil MOHHOrO OOMeHa NYyTEM COCTaBJIeHUs] UX IMOJIHBIX U COKpaLlEéHHBIX
VOHHbIX ypaBHEHUW; peakKUUN TUJPOJIN3a; peaklyuil KOoMIJIeKcooOpa3oBaHUs (Ha
puMepe r'u/IpOKCOKOMIIJIEKCOB LIUHKA U aJIlOMUHHUA);

cpOpMHUPOBAHHOCTb YMEHUS 00bSCHATh 3aKOHOMEPHOCTH NPOTEKaHUA XUMHUECKHUX
peakuui ¢ y4éTOM MX 3HepreTUYeCKUX XapaKTEepUCTHUK, XapaKTep U3MeHeHUsI CKOPOCTH
XMMUYECKOW peakLMM B 3aBUCHUMOCTM OT pa3JIMYHBIX (GaKTOpOB, a TaKKe XapaKTep
CMelleHUs] XMMUYEeCKOTr0 paBHOBECHUs MOJ, BJUSHHWEM BHEUIHUX BO3JeUCTBUU (MPUHLUII
Jle lllaTenbe);

cPOPMUPOBAHHOCTb YMEHUS XapaKTepHU30BaTb XUMHUUYECKUE peaKluH, Jexalliie B
OCHOBe IPOMBILUIJIEHHOTO TMOJIy4eHUSI CEpPHOM KHCJOThl, aMMHaKa, 00liue HaydHble
INPUHIMIBI XUMHUYeCKUX TPOU3BO/ICTB; 11e1eCO06Pa3HOCTb NPYMeHEeHUs1 HeOpraHU4ecKux
BellleCTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKHM 3pE€HUSI COOTHOLIEHUS PUCK-110J1b33;

cPOpPMHUPOBAHHOCTb BJIaZleHUsl CUCTEMOM 3HAaHUM O MeToJaX Hay4yHOro MO3HaHUSA
SBJIEHUM NpUPOABl - HabOJ0JeHUe, H3MepeHHe, MOJeJUPOBaHUe, 3KCIIePUMEHT
(peanbHBIN U MBICTIEHHBIH), UCN0JIb3yEeMbIX B €CTeCTBEHHBIX HayKaxX, YMeHUs IPUMEHSATb
3TU 3HaHUs NpPU SKCIEepUMEHTAJbHOM HCCAeJOBAaHUH BeLeCTB U [AJ 0O6bsACHEHHUS
XUMHUYECKUX SBJIE€HUH, HMEWLUX MeCTO B IpHUpPOJe, NPaKTUUYECKOW [eATeJbHOCTU
4eJIOBeKa U B IIOBCEJHEBHOW KU3HH;

CPOPMUPOBAHHOCTb YMEHHUS BBIABJATb B3aWMOCBSA3b XWMHWYECKHX 3HaHUM C
NOHATHUAMU U NpeJCTaBJEeHUSMHU APYTMX eCTeCTBEHHO-HAy4YHbIX NpeJAMeTOB [ 6Gojee
OCO3HAHHOTO NIOHUMaHUA MaTepPUAJIBHOTO eJMHCTBA MUPA;

cPOPMUPOBAHHOCTb YMEHUS NPOBOAUTH PACYETHI: C HUCNOJIb30BAaHUEM IOHATHUU
«MaccoBasl 10Js1 BellleCTBa B pacTBOpe» W «MOJIsIpHasA KOHLIEHTpaLUs»; Macchl BellecTBa
UK 00b€Ma rasa 1o M3BeCTHOMY KOJIMYECTBY BellleCTBa, Macce WU 00bEMY OJHOIO U3
yY4acTBYWOIIMX B peakUUWM BellecTB; TeloBoro 3¢dekTa peakyuy; 3HauyeHUs
BOJIOPOJHOTO IIOKasaTessl PacTBOPOB KHUCJAOT M Liejio4ed C M3BECTHOM CTelleHblo
JiUccolanuy; Macchl (00'bEMa, KOJIMYECTBA BeleCTBA) NPOAYKTA PeaKlUH, eCJU OJHO U3
UCXOJHBIX BellleCTB JaHO B BH/Jle pacTBopa C OINpeJeJéHHOM MacCOBOW JoJier



pacTBOPEHHOr0 BelleCcTBa WJ/IM JaHO B U30bITKe (MMeeT MpHUMeECH); [J0JM BbIXOJa
IPOAYKTa peaKLuy; 00bEMHBIX OTHOILEHHUU ra30B;

cPOpPMUPOBAHHOCTb YMEHHM: CaMOCTOATEJbHO IJIAHUPOBAaTb M TNPOBOJAUTH
XUMHUYECKUM 3KCIEepUMEeHT (IpoBeJleHUWe peaKLUMd HOHHOrOo OOMeHa, NMOATBepX/eHHue
KayeCTBEHHOI'0 COCTaBa HEOPraHWYeCKUX BellecTB, OINpe/ie/ieHHe cpelbl pacTBOPOB
BElleCTB C MNOMOUIbK HWHJAMKATOPOB, HM3ydyeHHe BJIMSHUA pa3/JU4HbIX (PAKTOpOB Ha
CKOPOCTb XHMHYECKOW peaKlLHUH, pelleHHe 3KCIepUMeHTaJbHbIX 3aJady M0 TeMaM
«MeTasnbl» U «HemeTasibl») C coGJIIOJleHHEM IMpaBUJ 6e30MaCHOTO0 o6palleHHus C
BelleCTBAaMM U JIabopaTOpPHBIM 000pyZ0BaHUEeM, GOPMYJIMPOBATh LieJib UCCAE0BaHUS,
NpeJiCTaBJATb B Ppas3/IM4HOM ¢opMe pe3yJbTaTbl 3KCIEepUMEHTa, aHaJIUu3UpoBaTb U
OLIEHUBATb UX JJOCTOBEPHOCTH;

cPOpPMUPOBAHHOCTb YMEHUM: CO6JI0AATh NpaBW/a I0Jb30BaHUSA XUMHUYECKOU
NOCYZ0U U J1abopaTOPHBIM 060pyA0BaHUEM, 0OpallleHHUs C BellleCTBaMU B COOTBETCTBUM C
MHCTPYKLMSMU O BBINOJHEHUIO JIAOOPAaTOPHBIX XMMHUYECKUX OIBITOB, 3KOJOTHMYECKH
11eJ1ec006pa3HOro NnoBeJieHUs1 B ObITY M TPYAOBOU [1eATeJbHOCTH B LeJIX COXpaHEeHUs
CBOEro 3/0pOBbsl, OKpYXalllel NPUPOLHOU Cpelbl U LOCTHXKEHUS €€ YCTOMYUBOIO
pPa3BUTHA, OCO3HABAaTb OINACHOCTb TOKCHYECKOrO JeWCTBUA Ha >KHMBble OPraHU3MBbI
onpeJie/IEHHBIX HEOPraHUYeCKUX BelleCTB, TOHUMasd cMbIca nokasaress [IJK;

cPOPMUPOBAHHOCTb  YMEHWUH:  OCYLIeCTBJATH  lieJleHalpaBJeHHbI  IOMUCK
XUMUYeCKOW HHPOpMaLMM B pas3/IM4YHbIX HCTOYHMKAx (HayyHass M y4deOHO-Hay4Has
JIUTepaTypa, CpeAcTBa MaccoBOM HHbopMauud, WHTepHeT U [pyrue), KpUTHYECKHU
aHa/IM3MpOBaThb XMMHUYeCKyl0 HHQopMaluio, nepepabaTblBaTb €€ U MCIO0Jb30BaTh B
COOTBETCTBUHU C IOCTABJIEHHOW yUeOHOU 3a/jauen.



TEMATHUYECKOE IIVTAHUPOBAHHE

10 KJIACC
KosinmyecTBO 4acoB
Ne HaumeHOBaHue pa3jesioB M TeM JdneKkTpoHHbIe (HudpoBbIe)
KouTtposibHble | IIpakTHYecKue
n/n NporpaMmbl Bcero oOpa3oBaTeJIbHbIE pecypcChbl
pa6oThbl pa6oThI
Pasgen 1. TeopeTnyeckre OCHOBBI OpraHUYeCKON XUMUU
I1 % .

| e |

' P CTPe P https://m.edsoo.ru/d69df650

coegquHeHu A. M. bytsiiepoBa

HToro no pasaeny 8

Paspges 2. YriieBoaopoanl
21 [IpesenbHbIE yI1€BOLOPOABI — c Bu6snoteka LIJOK

' aJIKaHbl, HUKJI0aJIKaHbl https://m.edsoo.ru/d69df650
22 HenpegesibHble yrjieBOAOPOAbI: 14 1 bu6bsauoTteka [JOK

' a/IKeHbl, aJIKaJJUeHbl, AIKUHbI https://m.edsoo.ru/d69df650
93 ApoMaTuyeckue yrjeBoA0pOabl 3 bu6bsauoTteka [JOK

' (apenni) https://m.edsoo.ru/d69df650
54 [IpyposHbIe UCTOYHUKHU 4 Bu6anoteka LIJOK

' yIJIEBOJIOPO/IOB U UX llepepaboTka https://m.edsoo.ru/d69df650
5c [asoreHnpou3BogHbIE 4 1 bu6bsauoTteka [JOK

' YrJI€BOJ0PO/IOB https://m.edsoo.ru/d69df650

HToro no pasgeny 35

Pasaen 3. Kuciopoacoaepxamuye opraHu4eckve coeJUHEeHUs

bu6 OK

3.1 Cnupthbl. ®eHon 11 1 noanoTexa I

https://m.edsoo.ru/d69df650




Kap6 :
52 annerumn keronst, Kapbonomse | 21 Bnantorexa LOK
. JIbJETUbl U KETOHBI. HOBBI
ACTHA p https://m.edsoo.ru/d69df650
KUCJA0ThI. Cy10XkHbIe 3QUpbI. 2KUPBI
bubsmoTreka LIOK
3.3 9
YTAeBoAL! https://m.edsoo.ru/d69df650
HToro no paszgeny 41
Paspen 4. A3oTcoaep:kalniye opraHu4ecKue coeJUHEeHU
bubsmoTteka LIOK
4.1 A A .b 12
MUHBL AMUHOKHCIOTRL. HEKH https://m.edsoo.ru/d69df650
HToro no pasaeny 12
Pa3gen 5. BbicokoMoJIeKy/IsIpHbIe COeJMHEHUS
5.1 BbicokoMoJsiek e coe e 6 BuGamorera LOK
. bl MOJIEKYJISIPHBI WHEHUS
yIAp A https://m.edsoo.ru/d69df650
HToro no pasaeny 6
OBIIEE KOJIMYECTBO YACOB I10 102
[TPOTPAMME




11 KJIACC

KosinyecTBO 4acoB

HauMeHOBaHuUe pa3jesioB U TeEM JneKTpoHHbIEe (UPpOBbIE)
Nen/m KontposibHble [IpakTHYecKue
NporpaMmbl Bcero oOpa3oBaTeJIbHbIE pecypcChbl
pa6oThl padoThI
Paspaen 1. TeopeTuyecKkue 0CHOBBI XMUMHUU
CtpoeHue aToMa.
I .
11 Nepmommiccian cncrena 9 B aorera 110K
' proA https://m.edsoo.ru/2dd57£24
XMMUYecKux 3sieMeHTOoB /I. U.
MeHngesieeBa
12 CTpoeHue BelleCcTBa. 11 1 Bu6anoteka LJOK
' MHoroo6pasue BelecTB https://m.edsoo.ru/2dd57f24
bubauoTteka LIOK
1.3 X 19 1 3
VIMITICCIHE peariinn https://m.edsoo.ru/2dd57f24
HToro no pasaeny 39
Paszpen 2. Heoprannyeckasa XumMusa
bubsmoTreka LIOK
21 Hemerasb! 31 ! 3 https://m.edsoo.ru/2dd57£24
bubsmoTreka LIOK
2.2 M 23 1 2
CTALIE https://m.edsoo.ru/2dd57£24
HToro no pasgeny 54
Paspaen 3. XuMuA U )KU3Hb
31 MeTobl HO3HAHUS B XMMUU. 9 bubauorteka HOK
' XUMHUS U )KU3Hb https://m.edsoo.ru/2dd57f24




HToro no pasgeny 9

OBILIEE KOJIMYECTBO YACOB I1O

[TPO'PAMME 102




INOYPOYHOE IIVIAHUPOBAHHE
10 KJIACC

Ne
n/

I

Tema ypoka

KosinyecTBO 4acoB

Bcer KOHTpPO/IbHBI

o € pa6oThl

IIpakTH4Yecku
e pa6oThbl

JlaTa
U3y4YeHHU
a

JJIeKTPOHHbIE HU(PPOBbIE
o6pa3oBaTeJIbHbIE PeCypPChI

[IpeaMeT 1 3HaYeHHE
OpraHUYeCcKOW XMMUH,
npejcTaBJeHue O
MHOTr0006pa3uu
OpraHUYecKUux
coeJUHEeHUH

bu6anoTteka [JOK
https://m.edsoo.ru/3686e6f5

JJIEKTPOHHOE
CTpOEeHME aToOMa
yriaepo/a (0CHOBHOE U
BO30YXKJEHHOE
COCTOSTHUS).
BaseHTHbIe
BO3MO>HOCTH aToMa
yrJjiepoja

bubanoreka LIOK
https://m.edsoo.ru/0ce6fd4c

XyUMuUUyeckKasi CBSI3b B
OpraHUYecKUx
coeJJMHEHHUSX.
MexaHU3MbI
006pa3oBaHUsA
KOBaJIEHTHOH CBfI3U,
Ccroco6bl pa3pbiBa
cBA3en

bubanoreka LIOK
https://m.edsoo.ru/8d39f5c8




Teopus ctpoenus
OpraHUYecKUux
coeuHeHUHN A. M.
ByTsiepoBa

bubanoreka LIOK
https://m.edsoo.ru/9e595cb8

Buabl usomepuu:
CTPYKTypHas,
IPOCTPaHCTBEHHAas.
JJIEKTPOHHbIE

3¢ deKThI B MOJIEKYIaX
OpraHUYeCKHUX
coeJUHEeHUH

bub6anoTteka [JOK
https://m.edsoo.ru/b0e61661

[IpeacraBiieHue o
KJaacCuPUKALUU U
cUCTeMaTHYecKast
HOMEHKJIaTypa
(IUPAC) opranuyeckux
BelleCTB

bu6anoTteka [JOK
https://m.edsoo.ru/c212dd21

Knaccudukanus
peakiuy B
OpraHUYeCKON XMMUU

bu6anoTteka [JOK
https://m.edsoo.ru/ba5706aa

CucreMaTu3anus u
0000611IeHHe 3HAaHUH 110
TeMe

bubanoTteka [JOK
https://m.edsoo.ru/87a37cab

AnkaHbl:
TOMOJIOTUYECKUH PAL,
o6uasa popmyJia,
HOMEHKJIaTypa U
u3oMepus,

bubanoreka LIOK
https://m.edsoo.ru/25a14636




3JIeKTPOHHOE U
IPOCTPAaHCTBEHHOE
CTpOEHUE MOJIEKYI

10

dusuyeckue u
XUMHYECKHUe CBOMCTBA
aJIKaHOB

bubanoreka LIOK
https://m.edsoo.ru/3137711c

11

HaxoxzaeHne aJlkaHOB
B npupoje. Cnoco6bl
NOJIy4eHHUs U
NpUMeHeHHe aJIKaHOB

bubanoreka LIOK
https://m.edsoo.ru/259b0a5b

12

[{uk/I0a/KaHbI: 061Ias
dopmya,
HOMEHKJIaTypa U
HU30MepHus,
0COOEHHOCTH
CTPOEHHUS U
XUMHYECKUX CBOUCTB,
CHOCOOBI MOJIYYEHUS U
npUMeHeHUue

bubanoreka LIOK
https://m.edsoo.ru/156730d2

13

PelieHue pacyéTHbIX
3aJ1a4 Ha ompejie/ieHue
MOJIEKYJIIPHOM
dbopmyibl
OpPraHUYeCcKOTo
BelllecTBa 1o
MaCCOBBIM /10JISIM
aTOMOB 3JIEMEHTOB,
BXO/IAIII[UX B €T0

bu6anoTteka [JOK
https://m.edsoo.ru/bf84d8eb




COCTaB.
CucreMaTu3anus u
0600611eHYe 3HaHUH 110
TeMe

AnkeHbI:
rOMOJIOTUYECKUH P,
o6uas popmyJia,

HOMEHKJIaTypa,

14 3JIEKTPOHHOE U bubaunoreka [JOK
NPOCTPaHCTBEHHOE https://m.edsoo.ru/273b0ale
CTPOEHHE MOJIEKY.IL.
CTpyKTypHas U 1juc-
TpaHC-U30Mepusi
aJIKEHOB
dusnveckue U

15 XUMUYECKHe CBOMCTBA bubaunoreka LIOK
asikeHoB. [IpaBuJIo https://m.edsoo.ru/21069ccd
MapKoBHUKOBaA

16 Crnoco6bl noJiy4yeHUs: U bubauoreka [JOK
npUMeHeHUe aJIKEHOB https://m.edsoo.ru/665dc058
[IpakTuyeckas paboTa

17 Ne 1 nmo Teme bu6anoTteka [JOK
"TloslyueHue 3TUIEHA U https://m.edsoo.ru/0941eed8
HM3y4YeHHUE ero CBOMCTB"
PelieHue pacyéTHbIX

18 3a/,a4 Ha onpeJie/ieHUe bubanoreka LIOK

MOJIEKYJIIPHOU
dbopmyibl

https://m.edsoo.ru/e9ea9921




OpraHu4ecKoro

BelllecTBa
AJkaiieHbl:

CONpSAKEHHDIE,
HW30JIMPOBAHHBIE,

19 KYMyﬂipOBaHHbIe. Bubmorera LOK

https://m.edsoo.ru/04298c0a
OcobeHHOCTH
3JIEKTPOHHOTO
CTPOEHUs

20 XuMHU4ecKHe CBOMCTBaA bu6anoTteka [JOK
COTPSIXKEHHBIX JUEHOB https://m.edsoo.ru/e561253d

| CrocoSunomyeuay Busmorexa LIOK

https://m.edsoo.ru/1aa81660
aJKaJIMeHOB
AJIKUHBI:
FOMOJIOTUYECKUH A,
o6uas popmyJia,

29 HOMEHKJIATypa, bubsaunoteka [JOK
3JIEKTPOHHOE U https://m.edsoo.ru/68b6cc4c
NPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKY I,
¢dusnveckre CBOMCTBa

93 XuMHU4ecKHe CBOMCTBaA bu6anoTteka [JOK
aJIKKHOB https://m.edsoo.ru/23493a93
KauyecTBeHHbIe

24 peakIiiiy Ha TPOMHYIO0 Bubamorera LOK

https://m.edsoo.ru/7b1c48da
CBSI3b
25 Crnoco6bl noJiyyeHUs U bu6bsauoTteka [JOK




[IpUMEHEHHNE aJIKWHOB

https://m.edsoo.ru/a6f9alea

26

Pemienue 3agau:
PacC4yéThl 110
YPaBHEHUIO
XMMU4YECKOU peaKLuu

bubanoreka LIOK
https://m.edsoo.ru/5db8e526

27

CucreMaTu3anus u
0000611IeHHe 3HAaHUH 110
TeMe

28

ApeHbr:
TrOMOJIOTUYECKUH PAL,
o6uasa popmyJia,
HOMEHKJ/IaTypa.
JJIEKTPOHHOE U
NPOCTPaHCTBEHHOE
CTpOEHHEe MOJIEKY.JT
6eH30J1a ¥ TOJIy0J1a, UX
¢dusuveckre cBOKMCTBA

bubanoreka LIOK
https://m.edsoo.ru/a92a7094

29

XuMuveckue CBOMCTBa
apeHOB: peaKLuu
3aMelleHus

bu6anoTteka [JOK
https://m.edsoo.ru/a44alae4

30

XUMHYecKHe CBOMCTBA
apeHOoB: peaKI U1
npucoeJUHEHUS,
OKHCJIEHHEe TOMOJIOTOB
6eH30J1a

bubaunoreka LIOK
https://m.edsoo.ru/a44alae4

31

Oco6GeHHOCTH
XUMHYECKUX CBONCTB
CTHpOJIA

bubanoTteka [JOK
https://m.edsoo.ru/d5018a54




32

PelieHue pacyéTHbIX
3aJ1a4 Ha ompejie/ieHue
MOJIEKYJIIPHOU
dbopmyibl
OpPraHUYeCcKOTo
BelllecTBa

bubanoreka LIOK
https://m.edsoo.ru/53461a2c

33

Cnoco6bl NOJy4YeHHUs U
NpUMeHeHHe apeHOB

bub6anoTteka [JOK
https://m.edsoo.ru/6f717d09

34

['eHeTH4YecKas CBSA3b
MexXAay pa3/IM9YHbIMHU
KJlaCCaMH
yrjieBsoaopoaoB

35

PacuyéThl mo
ypaBHEHHUSIM
XUMHYECKUX PeaKIiil.
CucreMmaTu3anus u
0000611IeHHe 3HAaHUH 110
TeMe

36

[IpupoaHbIN ras.
[TonyTHbIE HEDTAHBIE
rasbl

37

KaMeHHBIN yroJib u
IPOAYKTHI ero
nepepaboTKU

bubaunoreka LIOK
https://m.edsoo.ru/69b3398b

38

HedTb 1 crioco6sbl eé
nepepaboTKH.
[IpuMeHeHUe
IpPOAYKTOB

bub6anoTteka [JOK
https://m.edsoo.ru/21f9de78




nepepaboTKu HePTHU

39

['eHeTHYecKas CBA3b
MeX/ly pa3/IMYHbIMU
KJIaCcCaMHU
yIJ1€BO/I0PO/I0B

40

['asoreHONpOMU3BOAHEI
e yrJeBoJ0po/J0B:
3JIEKTPOHHOE
CTpOEHUE; peaKkL U1
3aMelleHUsA rajoreHa

bubanoreka LIOK
https://m.edsoo.ru/82b4d759

41

JlelicTBUe 11le104eN Ha
rajJloreHNpoOr3BOJHbIE.
B3auMmojelicTBue
JIUrajioreHaJIKaHOB C
MarHveM U LIMHKOM

42

CucreMaTu3anus u
0000611IeHHe 3HAaHUH 110
paszeny
"YraeBogopo/bl”

bubanoTteka [JOK
https://m.edsoo.ru/20e89f22

43

KoHTpoJibHast paboTa
10 TEME
"YraeBogopo/bl”

bubanoreka LIOK
https://m.edsoo.ru/95c9e298

44

[IpenenbHbIE

OJJHOATOMHBIE€ CIIMPTHhI:

FOMOJIOTUYECKUH A,
o6uas popmyJia,
CTpOEHHEe MOJIEKY.I,
u3oMmepusi,

bubanoreka LIOK
https://m.edsoo.ru/df04c5cd




HOMEHKJIaTypa,
KaaccupuKkanus,
dusnveckre CBOKMCTBa

XyYMHUYecKHe CBOMCTBA

45 T bubanoreka LIOK
https://m.edsoo.ru/26ee34fe

OZJHOATOMHBIX CIIUPTOB
Crnoco6bl moJiyyeHUs: U bubaunoreka [JOK

46 npHUMeHeHHe https://m.edso0.ru/48410000000000
OZJHOATOMHBIX CIIUPTOB 0
[IpocTbie 3duphL:
HOMEHKJIaTypa U

47 v3oMepus, bub6anoTteka [JOK
0COOEHHOCTH https://m.edsoo.ru/c2c788b2
dbu3nYecKux u
XUMUYECKUX CBOUCTB
MHoOroaToOMHbIE
CIUPTHI:

48 3TUJIEHTJINKOJIb U bub6anoTteka [JOK
TJIMI[EPHH, UX https://m.edsoo.ru/ee4d84aa
dusndeckue u
XHUMHYECKHE CBOMCTBA
Croco6bl NoJIy4YeHUs U

49 IpUMeHeHUe bubsauoreka [JOK
MHOTI'0aTOMHBIX https://m.edsoo.ru/d12e567d
CIIUPTOB
®eHoJ1: cTpOoeHHUE Bu6mnorexa LOK

50 MOJIEKYJIBI,

¢dusnyeckre cBOMCTBA.

https://m.edsoo.ru/2ce726f8




TokcuyHOCTb deHos1a

cq XuMHU4ecKHe CBOMCTBaA bub6anoTteka [JOK
deHosa https://m.edsoo.ru/037ca5f9
£ Crnoco6bl moJiyyeHUs: U bubanoreka LIOK
npuMeHeHUe peHoJia https://m.edsoo.ru/c77ddf4c
[IpakTuyeckas paboTa
Ne 2. PemeHue
53 3KCIlepUMEHTAabHbBIX Bubamoreka LOK
https://m.edsoo.ru/fd0ced09
3a/,a4 Mo TemMe
"CnupThl U GEHOJIBI"
CucremaTu3auusa 1
54 060061IeHue SEaHI/Iﬁ o Bubamotexa IOK
https://m.edsoo.ru/1810cb9b
TeMe
Anbaeruibl U KETOHBI:
3JIEKTPOHHOE
CTpoeHuEe
et :;}p})ﬁz::nbﬂon bubaunoreka LIOK
https://m.edsoo.ru/b139beaa
rOMOJIOTUYECKHE PSABI,
o6uas popmyJia,
HU30Mepus U
HOMEeHKJIaTypa
Anbaeruibl U KETOHBI:
c6 dusnveckKre CBOMCTBA; BbubanoTeka LIOK
peaxkuu https://m.edsoo.ru/c887425c
NpUCOeIUHEHUS
57 Peakiyuu oKucJeHUS U bubaunoreka LIOK

Ka4deCTBEHHbIE

https://m.edsoo.ru/a393baa9




peaKklUH aJbJIeTu/I0B U
KEeTOHOB

Croco6bl nosiyyeHust

bubanoreka LIOK

>8 a/IbJeTUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OJIHOOCHOBHBIE
npeebHble

59 KSpQOHOBbHEKHCHOTbL BuGamorera [IOK

https://m.edsoo.ru/fecOb113

0COOEHHOCTH
CTPOEHHUS UX MOJIEKYJI
H3omepusa u
HOMEHKJIaTypa

60 Kap6OHOBbg?;HCHOT, BuGorexa LOK

https://m.edsoo.ru/700cc87b

ux pusuyeckue
CBOHCTBa
XHUMH4YeCKHe CBOMCTBA

61 npejeabHbIX BbubanoTeka LIOK
OJJHOOCHOBHBIX https://m.edsoo.ru/40e6e0e9
Kap6OHOBbBIX KMCJIOT
0Oco6eHHOCTH CBOMCTB

62 MypPaBbUHOW KUCJIOTHI. bubaunoreka [JOK
MHoroo6pasue https://m.edsoo.ru/bb31be71
KapOOHOBbBIX KMCJIOT
Oco6eHHOCTH CBOMCTB:
Henpe/leJIbHbIX U

63 apoMaTHYeCKUX BbubsnoTeka LJOK
Kap6OHOBBIX, https://m.edsoo.ru/83a08773
JINKapOOHOBBIX,

U POKCUKApOOHOBBIX




KHUCJIOT.
[IpeacraBuTesn
BBICHIMX KApOOHOBBIX
KUCJIOT

64

[TouaTue o
IIPOMU3BOAHBIX
KapOOHOBBIX KUCJIOT

bu6anoTteka [JOK
https://m.edsoo.ru/0d162d9d

65

Croco6bl NoJIy4YeHUs U
NpUMeHeHHe
KapOOHOBBIX KUCJIOT

bu6anoTteka [JOK
https://m.edsoo.ru/7c065c9d

66

CiioxHble 3UpHI:
rOMOJIOTUYECKUH psij,
o6uasa popmyJia,
n3omepus U
HOMeHKJIaTypa

bubanoreka LIOK
https://m.edsoo.ru/adfffe6d

67

dusuyeckue u
XUMUYECKUEe CBOMCTBA

adupoB

bu6anoTteka [JOK
https://m.edsoo.ru/ad6b94b2

68

Pemenue pac4éTHbIX
3a/iay: 10 ypaBHEHUIO
XMMU4YECKOMN peaKLuy,
Ha olnpejie/ieHue
MOJIEKYJIIPHOM
dbopmyibl
OpraHU4YecKoro
BellecTBa

69

[IpakTuyeckas paboTa
Ne 3. Pemenue

bubanoreka LIOK
https://m.edsoo.ru/486671fb




JKCIepUMeHTabHbIX
3a/jay [0 TeMe
"Kapb6oHoBble
KUCA0TBL. C/I0KHBIE

adupbr"

70

Kupsl: ctpoenue,
dusndeckue u
XMMHU4YEeCKHe CBOMCTBA
(ruaposus)

bub6anoTteka [JOK
https://m.edsoo.ru/a19¢5b98

71

OcobGeHHOCTH CBOMCTB
»KUPOB, COJleprKAILUX
OCTaTKH
Henpe/eabHbIX
YKMPHBIX KHUCJIOT.
Kups! B npupoge

bubanoTteka [JOK
https://m.edsoo.ru/b0331922

72

MbLj1a KaK cCOU
BBICIIUX KAPOOHOBBIX
KMCJIOT, UX MOlollee
JemctBue. [louaTue o
CUHTEeTHYEeCKHX
MOKLIUX CpesCTBax
(CMCQC)

bu6anoTteka [JOK
https://m.edsoo.ru/3c566565

73

'eHeTHYecKada CBA3b
yrJIeEBOLOPOJOB U
KHACJIOPOZCOeprKaluX
OpraHUYecKux
BellleCTB

bubaunoreka LIOK
https://m.edsoo.ru/56790c96

74

Pac4yéTnl 1o




ypPaBHEHHUAM
XMMUYECKUX peaKk Ui

75

CucreMaTu3anus u
0000611IeHHe 3HAaHUH 110
TeMe

bub6anoTteka [JOK
https://m.edsoo.ru/f8eaf2eb

76

O6masn
XapaKTepUCTHKa
yIJI€BO/IOB U
KaaccuduKanus
yrJaeBoA0B (MOHO-, 1U-
Y NoJIMCcaxapu/bl)

bubanoreka LIOK
https://m.edsoo.ru/7a9693al

77

MoHocaxapubl:
dusnyeckre CBOMCTBa
Y HaXOX/leHUE B

npupoje

bubaunoreka LIOK
https://m.edsoo.ru/b4bdda2d

78

[I[puMeHeHUe II0KO03bI,
€€ 3HayeHue B
»KU3HeAesaTeJbHOCTU
opraHusma

bubanoTteka [JOK
https://m.edsoo.ru/5e61122d

79

Jvcaxapujpbl:
caxaposa, MaJbT03a U
JakTo3a. HaxoxgeHue
B IpUPOJE U
IpUMEeHeHUue
JvcaxapuzoB

bubaunoreka LIOK
https://m.edsoo.ru/eb0384e7

80

[Tonvcaxapu/pbl:
CTpoeHUe
MaKpOMOJIEKY I,

bubanoTteka [JOK
https://m.edsoo.ru/72a04508




dusndeckue u
XUMUYEeCKHe CBOMCTBA,
npUMeHeHUe

81

[TousagTHE 00
HCKYCCTBEHHBIX
BOJIOKHAX

bubanoreka LIOK
https://m.edsoo.ru/6216e766

82

PellleHHe pacyeTHBIX
3aJ1a4 Ha omnpejie/ieHue
JIOJTH BBIXO/a
NPOJIyKTa peaKIuu OT
TEeopeTUYeCcKu
BO3MOXHOTO

bu6anoTteka [JOK
https://m.edsoo.ru/7fde47ef

83

CucreMmaTu3anusa 1
0600611eHYe 3HaHUH 110

paszeny

bu6anoTteka [JOK
https://m.edsoo.ru/08d4364c

84

KoHTposibHast paboTa
110 TeMe
"Kucsiopogcoaeprkauiy
€ OpraHuyYecKue
coeJUHEeHUa"

bubanoreka LIOK
https://m.edsoo.ru/42c6678e

85

AMUHBL:
KaaccuduKanus,
CTpOeHHe MOJIEKY.I,
o6uasa popmyiia,
u3oMepus,
HOMEHKJIaTypa U
dusnyeckre CBOMCTBa

bu6anoTteka [JOK
https://m.edsoo.ru/efa7e6ca

86

XyuMHUYecKre CBOMCTBaA

bubsnoTteka [JOK




anudaTUIeCcKUx
aMHUHOB

https://m.edsoo.ru/1bc5cf80

87

AHWJIMH: CTpOEHUE
AHWUJIMHA, 0COOEHHOCTHU
XUMHUYECKHX CBOWCTB
aHUJIMHA

bu6anoTteka [JOK
https://m.edsoo.ru/39cd21f1

88

Crioco6bI MoJIy4eHUs U
npHUMeHeHHe
anudaTUIeCcKUx
aMHUHOB

bubanoreka LIOK
https://m.edsoo.ru/eal38763

89

AMHWHOKHUCJIOTHI:
HOMEHKJIaTypa U
“3omepus,
dusnveckre CBOKCTBA.
OTnesibHBIE
npejCTaBUTEIH Q-
AMHUHOKHMCJIOT

bu6anoTteka [JOK
https://m.edsoo.ru/d1773e80

90

XyUMHYecKHe CBOMCTBA
aMHHOKHMCJIOT, UX
OGHMOJIOTUYECKOE
3Ha4YeHue
aMHHOKHMCJIOT. CUHTE3
Y THU/IPOJIU3 ENTU0B

bu6anoTteka [JOK
https://m.edsoo.ru/77df705a

91

Besiky Kak NpUpoaHbie
MOJIUMEPBI; CTPYKTYPbI
6e/IKOB

bu6anoTteka [JOK
https://m.edsoo.ru/429e9899

92

XUMH4YecKue CBOMCTBA
OEJIKOB

bubanoreka LIOK
https://m.edsoo.ru/6237306d




93

A3zoTcoznepxaiue
reTepolyKINYecKUe
COeJIUHEHUSI.
Hyxk/ievHOBBIE
KHUCJIOTBI: COCTaB,
CTpOeHUE U
6uoJioruyeckasi poJib

bubanoreka LIOK
https://m.edsoo.ru/521d1431

94

[IpakTuyeckas paboTa
Ne 4. PemmieHue
3KCIepUMEHTAbHbBIX
3a/Jia4 110 TeMe
"A3oTcogep:Kalue
OpraHuyecKre
coeJUHEeHUa"

bub6anoTteka [JOK
https://m.edsoo.ru/8e3c02d1

95

[IpakTuyeckas paboTa
Ne 5. Pemenue
3KCIlepUMeHTa/bHbIX
3a/la4 10 TeMe
"PacnosHaBaHue
OpraHUYeCKHUX
coeJUHEeHUN"

bu6anoTteka [JOK
https://m.edsoo.ru/bde3fdf6

96

KoHTpoJibHast paboTa
10 TeMe
"A3oTcogep:Kalue
OpraHuyecKue
coeuHeHUA"

bu6anoTteka [JOK
https://m.edsoo.ru/ce561bc7

97

OcHOBHBbIE MOHATHUS
XUMHUH

bub6anoTteka [JOK
https://m.edsoo.ru/7aa63ebd




BbICOKOMOJIEKYJISIPHBIX
coeZJMHEHUH U MeTO/ibl
WX CUHTe3a —
noJiIMMepu3aLus 1
MOJIMKOH/IeHCAI[ M

98

[lnacTMaccsl.
Yrununzanusa u
nepepaboTKa MJaacTUKa

bubanoreka LIOK
https://m.edsoo.ru/82242e0f

99

JdJ1acToOMephlI:
HaTypaJibHbIN
CUHTETUYECKUE
Kay4dyku. Pe3uHa

bu6anoTteka [JOK
https://m.edsoo.ru/246103ec

100

BoJsiokHa:
HaTypaJibHble,
UCKYCCTBEHHbIE,
CUHTEeTUYEeCKHE.
[TonuMepsbl
CIleUaJbHOrO
Ha3Ha4yeHUsd

bub6anoTteka [JOK
https://m.edsoo.ru/5963a601

101

[IpakTHyeckast paboTta
Ne 6. Pemnienue
3KCNepUMEHTaTbHbIX
3aJa4 110 TeMe
"PacnosHaBaHue
IIJIACTMAacC ¥ BOJIOKOH"

bu6anoTteka [JOK
https://m.edsoo.ru/3aebd77a

102

06061IeHUEe U
cUcTeMaTH3anus
HM3y4EeHHOTO

bu6anoTteka [JOK
https://m.edsoo.ru/6a22ble8




MaTepuaJa o TeMe
"BbICOKOMOJIEKYISIPHBI

e coejuHeHus"

OBILIEE KOJIMYECTBO YACOB
[10 [TIPO'PAMME

102
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ron. Coctas aroMiix 1 Busmorexa IOK
q . XUMUYeCKUH
Aeh https://m.edsoo.ru/59c112ee
3JieMeHT. MU30Tomnbl
CTpoeHue 3JIEKTPOHHBIX
OGEJIO‘{GK aTOMOI])3 1 BuGmuorexa LOK
’ https://m.edsoo.ru/b4d9fffa
KBaHTOBLIE YUCIa
Kinaccudbukanusa
XI/IMI/I‘{eqC)KI/IX];JIeMeHTOB (s 1 Bubamorexa LIOK
’ https://m.edsoo.ru/61294af9
p-, d-, f-asieMeHTHI)
Pacnpenenedue
BJIeK'I; f)lHOB 10 aTOMHBIM 1 BuGuorexa LOK
P https://m.edsoo.ru/f5f750fe
opoUTaAIAM
JJIEKTPOHHbIE
KOH(}UTrypaluu aTOMOB 1 Bub6anoTeka LIJOK
3JIeMEeHTOB B OCHOBHOM U https://m.edsoo.ru/8149e846
BO30YKJEHHOM COCTOSIHUU
)
Kgfe;c;)r;prom:\blju HOHOB 1 Bubmorexa LOK
ypan ' https://m.edsoo.ru/a0764b24
JJIEKTPOOTPULLATEIBHOCTD




[leproguvyecKkuil 3aKOH U
[lepuoauyeckaa cucrtema
XUMHYECKHUX 3J1eEMEHTOB /l.
H. MeHseneeBa, CBSI3b C
COBpEeMEeHHOU TeopHueun
CTPOEHHSA aTOMOB

bubauorteka LHIOK
https://m.edsoo.ru/16957c01

3aKOHOMEPHOCTH
H3MeHEeHUS CBOUCTB
XUMHWYECKHX 3JIEMEHTOB U
06pasyeMbIX UMU POCThIX
Y CJI0XKHBIX BEIeCTB 110
rpynmnaM 4 nepuojam

bubaunoTteka LIOK
https://m.edsoo.ru/f8468927

CucreMmaTu3anus u
0600611eHHe 3HAHUH 110 TeEME

bubauoTteka LHIOK
https://m.edsoo.ru/8fad2942

10

Buzbl XUMUYeCKOH CBA3H.
MexaHu3Mbl 06pa3oBaHuUs
KOBAJIEHTHOM CBA3HU.
BosopozHasd cBA3b.
MexmosieKysipHblIe
B3aUMO/JIeHCTBUA

bubaunoTteka LIOK
https://m.edsoo.ru/5a8072af

11

BasieHTHOCTB U BaJleHTHbIe
BO3MOXXHOCTH aTOMOB.
CBsA3b 3JIEKTPOHHOU
CTPYKTYpPbI MOJIEKYJI C UX
reoMeTpHUYeCKUM
CTpOeHHEeM

bubauoTteka LIOK
https://m.edsoo.ru/3d2ca093

12

[IpencraBieHud o
KOMILJIEKCHBIX
COeJMHEeHMUX: COCTaB U
HOMEHKJIaTypa

bubaunoTteka LIOK
https://m.edsoo.ru/8c66b12a

13

BemecTBa M0oJ1eKyJIIpHOTO
Y HEMOJIEKYJISIPHOTO
CcTpoeHus. Tyunbl
KPUCTA/JINYECKUX PELIETOK
Y CBOMCTBA BeLeCTB

bubauoTteka LIOK
https://m.edsoo.ru/e167635b

14

[ToHATHE O AUCTIEPCHBIX
cuctemax. [Ipexncrassienue o
KOJIJIOUJAHBIX paCTBOpax

bubaunoTteka LIOK
https://m.edsoo.ru/da2c70e4

15

W cTUHHBIE pacTBOPbI:
HaCbIL[eHHbIE U
HeHacCbILeHHBbIE,
pPacTBOPUMOCTb.

bubauoTteka LHIOK
https://m.edsoo.ru/e9ccdd8d




Kpucrannoruaparsl

16

Cnoco6bl BbIpaXKeHUs
KOHI[eHTPAI[UU PpaCTBOPOB

bubaunoTteka LIOK
https://m.edsoo.ru/328e653a

17

Pemienue 3agau c
MCII0JIb30BaHHWEM MOHATUH
"MaccoBag f0Jid
pacTBOpEHHOrO BellecTBa”,
"MoJisipHas KOHLIEHTpaLus"

bubaunoTteka LIOK
https://m.edsoo.ru/785e0ab4

18

Knaccudukanusa u
HOMeHKJIaTypa
HeOpraHUYeCcKHUX BeIleCcTB

bubauoTteka LHIOK
https://m.edsoo.ru/bf9e¢108d

19

CucreMmaTu3anus u
0600611eHre 3HAHUH 110 TeEME

bubauorteka LHIOK
https://m.edsoo.ru/8d2c6a3a

20

KoHTpoJsibHas paboTa no
TemaM "CTpoeHUe aToMa.
[leprogryeckuii 3aKoH U
[lepuoauyeckaa cucrema
XUMHUYEeCKUX 3J1eMeHTOB /l.
U. Menpeneesa"”, "CTpoeHue
BelllecTBa. MHOroo6pasue
BellecTB"

bubauoTteka LHIOK
https://m.edsoo.ru/70a60aa4

21

Knaccudukanus
XUMHYECKUX peaKL Ui B
HeOpraHU4eCcKou U
OpraHUYeCKOW XUMUH.
3aKOH COXpaHeHHUs MacChl
BellleCTB; 3aKOH
COXpaHeHUs U
npeBpallleHUs SHepTUuu Npu
XUMHYECKUX peaKLUAX

bubauoTteka LHIOK
https://m.edsoo.ru/6335cdd2

22

TenioBble 3dPeKThI
XMMHUYECKUX PeaKLuil.
Tepmoxumuyeckue
ypaBHeHUSs

bubauorteka LHIOK
https://m.edsoo.ru/d1db86da

23

Beluucienus no
ypaBHEHUAM XUMHUYECKUX
peakuuu u
TepPMOXUMUYECKUM
ypaBHEHUAM

bubauoTteka LHIOK
https://m.edsoo.ru/87b13954

24

CKOpOCTb XUMUYECKOMN
peakuuy, eé 3aBUCMMOCTb
OT pasJIM4YHbIX PaKTOPOB.




Katanus u KaTaJ/JIN3aTOPbI

['oMoreHHble U

25 reTeporeHHble peakLuu
[IpakTuyeckas pad6ora N2 1
no Teme "BiusiHue
26 pas/IMyYHbIX PAaKTOPOB Ha Bubanorexa [[OK
. https://m.edsoo.ru/1facald1
CKOPOCTb XMMHUY€eCKOHN
peakuuu"
O6paTuMble U
27 He(I))6paTI/IMbIe peakuuu. BuGamorera LOK
https://m.edsoo.ru/30952f9b
X“MHYeCKoe paBHOBecUe
[IpakTuyeckas pa6ora N2 2
no Teme "BiusiHue
28 pas/IMyYHbIX PAKTOPOB Ha Bubanorexa [[OK
https://m.edsoo.ru/3bf34el7
N0JIOKEHHE XUMHUYEeCKOT0
paBHOBecus"
JJIEKTPOJIMTHYECKASA
29 auccouranys. CUJIbHbIE U bubauoTteka LIOK
c1abble 3JIEKTPOJIUTHI. https://m.edsoo.ru/5f766bdf
CremneHb AuccOLHaALUU
MoHHOe npousBesieHne
30 Bo/bl. Cpesia BOAHBIX bubauoTteka LHIOK
pacTtBopoB. BogopoaHblii https://m.edsoo.ru/3966ca89
nokasareJib (pH) pactBopa
I'uaposn3s conei. Peaknuy,
31 npf)l'rr)exa}ol_uue B paCTBL(;pax Bubmorexa LOK
https://m.edsoo.ru/09d5a9bd
3JIEKTPOJIUTOB
[IpakTuyeckas pa6ora N2 3
39 1o Teme "XUMHUYeECKHe bubauoTteka LIOK
peakiIu B pacTBOpax https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB"
OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHbIE
33 peaknuu. BaxxHelue Bubamorexa LIOK
https://m.edso0.ru/56226060
OKHUCJUTENU U
BOCCTaHOBUTEJIU
MeToz 3/1eKTPOHHOTO
34 (3JIeKi["0HHo-I/FI)0HHoro) Bubamorexa L[JOK
https://m.edsoo.ru/tb691387
6aJsiaHca
35 JJIEKTPOJIM3 paCTBOPOB U Bbub6auoTeka [IOK

paciyiaBoB BelLeCTB

https://m.edsoo.ru/93th97d2




PelieHue 3a/laq pa3/IM9YHbIX

bubaunoTteka LIOK

36 TUIIOB https://m.edsoo.ru/5a859d16

37 PemeHnue 3aa4 pa3/iM4HbIX Bub6anoteka LIJOK
THIIOB https://m.edsoo.ru/5afa265d
CucteMaTusauus u

38 060061IeHue SI]:lIaHI/II‘/'I 10 TEMeE Bubanorexa [[OK
. \ https://m.edsoo.ru/c161eb85

XUMHYecKHe peakLuu
(o | e s
., https://m.edsoo.ru/a8a0a930
peakiuu
[TosioxkeHre HEMeTaJlJIOB B
[leprogrdeckou cucreme
XUMUYECKUX 3/1eMeHTOB /I.
40 H. MeHgeneeBa u g Bubanorexa [[OK
https://m.edsoo.ru/8ca2dcad
0COGEHHOCTH CTPOEHUS UX
aToMoB. Pusnyeckue
CBOMCTBa HEMETAJIJIOB
AnsoTponus HeMeTa/lJIOB
41 (Ha npllx)lmepe KHCJIOpO/a, Bubamorexa LJOK
https://m.edsoo.ru/ef92c91c
cepsbl, pocdopa u yrieposa)
Boaopoy: nonydyeHue,
42 c]minl‘){eillcne I/IyXI/IMI/I‘-IECKI/Ie Bubanorexa LIOK
. https://m.edsoo.ru/0aa8f613
cBoicTBa. 'uapuab
['asoreHbl: HaXOX/ieHUE B

43 NpUpOo/ie, CIOCOObI Bub6anoteka LIJOK
noJiy4yeHusl, PusndecKre u https://m.edsoo.ru/4e223795
XHUMHYECKHE CBOMCTBA
['asoreHoBOOPO/EI.

44 BaxkHelmue bubauoTteka LIOK
KHCJIOPOZICO/IeprKalye https://m.edsoo.ru/6b3255e6
COoeZIJMHEHUs raJloreHoB
JlabopaTopHble U
MPOMBIIIJIEHHbIE CTOCOObI

45 nznyquHH rajloreHoB. Butanorexa LK

https://m.edsoo.ru/6971aca4
[I[pyMeHeHUe rajoreHoB U
UX COeJUHEeHUH
[IpakTuyeckas padborta N2 4.

46 Pemnrenue bubauoTteka LHIOK
3KCIepUMeHTa/IbHbIX 3a/1a4 https://m.edsoo.ru/8b26fecd
no TeMe "['asoreHbr"

47 Kucnopopa: 1abopaTopHble U Bu6anoTeka LIJOK




IPOMBILILJIEHHbIE CIOCOObI
noJiydeHus, pusandeckue u
XMMHU4YEeCKUe CBOMCTBA.
O30H. [IpumeHeHne
KHCJIOpO/ia U 030Ha

https://m.edsoo.ru/c8abc36a

48 OKcHubl U NEPOKCUBI Bubanorexa L[OK
https://m.edsoo.ru/5c8816a0
49 PemeHnue 3a1a4 pa3/iM4HbIX Bub6anoTeka LIJOK
THIIOB https://m.edsoo.ru/2b6d8b4b
Cepa: HaxoXieHHE B
50 NpUPO/I€e, CIOCOODI Bub6anoteka LIJOK
noJiy4yeHusl, PusndecKre u https://m.edsoo.ru/46afael6
XUMUYECKHEe CBOMCTBA
51 CepoBogopoa, cysiboubl BuGamorera LOK
https://m.edsoo.ru/7c875999
Kuciopoacoaepxaiue
£9 COeJIUHEHMUS CEPHI. Bu6anoteka LJOK
OcoBGEeHHOCTH CBOMCTB https://m.edsoo.ru/8cfa2548
CEpPHOM KUCJIOTHI
[IpakTuyeckas pa6ora N2 5.
PelieHue
53 3KCIepUMeHTa/IbHbIX 33/1a4 Bubmorera [OK
., . https://m.edsoo.ru/0afb05e4
no teme "Cepa v eé
coeHeHUA"
A30T: HaxoX/JeHHe B
IIPUPO/IE, CIOCOOBI
54 HI:)JI;I)‘{eﬂHI/IH, dusnueckue u Bubamorexa L[JOK
. https://m.edsoo.ru/badd2255
XHMHYECKHe CBONCTBA.
AMMUAK, HUTPHU/IbI
Kucnopoaconepxaiue
c5 coeJMHEHHUS a30Ta. bubaunorteka LIOK
OcoBGEeHHOCTH CBOMCTB https://m.edsoo.ru/e2965afe
A30THOH KUCJOThI
[IpuMeHeHHe a30Ta U €ro
56 ccf)e,qHHeHm?I. A30THbIE Bubanorexa L[OK
https://m.edsoo.ru/129f5059
yA00peHUs
®ocdop: HaxokKAeHHE B
NpUPO/I€e, CIOCOODI Bu6norexa LOK
57 noJsiyueHus, QU3NUeCKre U

XUMHYECKHe CBOHCTBA.
®ocduapl u pocoduH

https://m.edsoo.ru/9a6b43ec




Oxkcuarnl pocdopa,
docdopcoaepxkauire

bubauorteka LHIOK

>8 Kuc0ThL. Costi pochopHOU https://m.edsoo.ru/c7a2d429
KHCJIOTBI
[IpuMeHenue pocdopa u
59 elPo COGAHHeHcI/I:ﬁ. bop BuGmorera LOK
https://m.edsoo.ru/a218070a
®ocdopHblie yaobpeHus
[IpakTuyeckas pa6ora N2 6.
PelieHue
60 3KCIepUMeHTaJIbHbIX 3a7a4 BuGamorera LOK
https://m.edsoo.ru/8175ac3f
no teMe "A3oT u pocdop u
X coefuHeHUusa"
Yriepon: HaxoXaAeHHWe B
NPUPOJE, AJIOTPOIHbIE
61 Mzafl(l)z:/maunn; g)nanecxne BuGamorera LOK
N https://m.edsoo.ru/1eb19f9e
U XMMHYECKHE CBOMCTBA,
npUMeHeHUue
Oxkcup yraepoaa(ll), okcu
62 yrnefo};a(l\ll)),?/rgm)bﬂaﬂ ) Bubanorexa [[OK
: https://m.edsoo.ru/dba58adf
KHCJIOTa U €€ CoJIH
63 PemeHnue 3aa4 pa3/iM4HbIX Bu6anoteka LIJOK
THIIOB https://m.edsoo.ru/6029b609
KpeMHuii: HaxX0X/ieHE B
64 NpUpo/ie, CIOCOObI Bu6anoTeka LIOK
noJiydeHus], Gu3ndecKre u https://m.edsoo.ru/143558ab
XHMHYECKHEe CBOHCTBA
Oxkcug kpeMHHUA(IV),
65 erMfII/I:BaH Knc(no?ra, BuGmorexa LOK
https://m.edsoo.ru/3170e7b1
CUJTUKAThI
[IpuMeHeHUe queMHHH 5 Bu6uoreka LIOK
66 ero coepuHenmit. CTexso, https://m.edsoo.ru/393cdac0
Cro MOTYHEHUE, BUADI https://m.edsoo.ru/5823cefb
CTeKJ1a
67 PemeHue 3a7a4 pasjiMyHbIX Bu6auoTeka [IOK
THIIOB https://m.edsoo.ru/b624f801
CucremaTu3auusa 1
68 0600611eHue BI]:IIaHI/Iﬁ 10 TEMeE Bubanotexa IIOK
Y \ https://m.edsoo.ru/6e864db5
HeMmeTasabl
69 KoHTpoJsibHas paboTa no Bu6anoteka LJOK
TeMe "HemeTasibl" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yJibTaTOB Bu6anoteka LIOK




KOHTPOJIbHOM paboThI,
KOPPEeKIMs OIUNO0K

https://m.edsoo.ru/2b7e9510

71

[TonoxxeHne MeTaJlJIOB B
[leproguyeckou cucteme
XUMHUYECKHX 3JIEMEHTOB.
Oco6GEeHHOCTH CTPOEHHUS
3JIEKTPOHHBIX 000J1049€K
aTOMOB MeTaJlJIOB

bubauoTteka LHIOK
https://m.edso00.ru/9839c16c¢

72

O6uve pusuyeckue
CBOMCTBa METAJLJIOB.
[I[puMeHeHUe MeTalJIOB B
OBITY U TEXHUKE

bubaunoTteka LIOK
https://m.edsoo.ru/51dac9d3

73

CI1aBbI METaJIJIOB.
Koppo3sus meTtanioB

bubauoTteka LHIOK
https://m.edsoo.ru/42b872e3

74

PelieHue 3a/laq pa3/IM9YHbIX
THIIOB

bubaunoTteka LIOK
https://m.edsoo.ru/e3de37b6

75

JJIEKTPOXUMHUYECKUH PAL
HaNpsHKeHUH MeTaJlJIoB.
O61uire cnoco6bl MOoJy4YeHHUs
MeTaJlJIOB

bubauoTteka LIOK
https://m.edsoo.ru/94eb377a

76

O611ast xapaKTepUCTHKA
MeTa/J10B [A-rpynmnsl
[leproguiecKkou cucTeMbl
XUMHYECKUX 3JIEMEHTOB.
HaTtpu¥i u kanuu:
noJsiyueHue, pusnyeckue u
XUMUYEeCKHe CBOMCTBA,
npUuMeHeHHUe NPOCThIX
BEIleCTB U UX COeJMHEHUH

bubaunoTteka LIOK
https://m.edsoo.ru/e12c26b3

77

O6u1as xapaKTepUCTHKaA
MeTass10B [IA-rpynnel
[lepro4eCcKOU CUCTEMBI
XUMHYECKUX 3JIEMEHTOB.
MarHuvi 1 KaJblui:
noJsiyueHue, pusnuyecKkue u
XUMHYeCKHe CBOMCTBA,
IprYMeHeHNe NPOCThIX
BellleCTB U UX COeJUHEeHUU

bubauoTteka LHIOK
https://m.edsoo.ru/7c3e49c0

78

KécTKocTb BOJbI U CIOCOOBI
eé ycTpaHeHud

bubauoTteka LIOK
https://m.edsoo.ru/c74bfae9

79

AJIIOMUHMHN: TTOJIyYEeHHE,
dusnveckKre U XUMHUYeCKue

bubaunoTteka LIOK
https://m.edsoo.ru/0e79b266




CBOﬁCTBa, IIpUMEHEHHE

80

AMdoTepHble cBOMCTBa
OKCH/JIA ¥ TUJPOKCH/IA
aJIIOMUHHUS,
T'UJIPOKCOKOMILJIEKChI
aJIIOMUHUS, UX IPUMEHEHUE

bubaunoTteka LIOK
https://m.edsoo.ru/5d12d318

81

PelieHue 3a/laq pa3/IM9YHbIX
THIIOB

82

[IpakTuyeckas pabora N2 7.
Pemenue
3KCIepUMeHTaIbHbIX 33/]a4
1o TemMe "MeTaJlJibl IJIaBHBIX
noArpynm"

bubaunoTteka LIOK
https://m.edsoo.ru/27a4af43

83

O6u1as xapaKTepUCTHKaA
MeTaJlJIOB TOGOYHbBIX
nojrpynn (Bb-rpynm)
[leproryeckoil cucTeMBI
XMUMHUYECKUX 3JIeMEHTOB

bubauoTteka LIOK
https://m.edsoo.ru/610d7431

84

dusnyeckre U XUMHYECKHE
CBOMCTBA XpOMa M ero
coeJMHEHUH, UX
NpUMeEHEHUE

bubaunoTteka LIOK
https://m.edsoo.ru/9911bef3

85

BaxkHel1ne coeAMHeHUA
MapraHua. [lepmanrasHart
KaJIUsl, ero OKUCJIUTesIbHbIe
CBOMCTBA

bubauoTteka LHIOK
https://m.edso00.ru/039d69c8

86

dusnyeckre U XUMHYECKHE
CBOMCTBA »KeJie3a U ero
coeiuHeHuH. [losydyeHue u
npUMeHeHUe CIJIaBOB
XKeJsiesa

bubauoTteka LHIOK
https://m.edsoo.ru/1b7f8741

87

dusnyeckre U XUMHYECKHE
CBOMCTBa MeJi1 U eé
coeJMHEHUH, UxX
NpUMeHEHUE

bubauorteka HIOK
https://m.edsoo.ru/2bc0f954

88

dusuyeckre U XUMHUYECKHE
CBOWCTBA LIMHKA U €ro
coeJMHEeHUH, UxX
INpUMeHeHHe.
['MApOKCOKOMIIIEKCHI
LUHKA

bubauoTteka LHIOK
https://m.edsoo.ru/b1f2beal




[IpakTuyeckas padborta Ne 8.
Pemenue

bubauoTteka LIOK

89 BKCHepH?eHTaﬂbHMX sanat https://m.edsoo.ru/a6e352ea
no teMe "MeTasbl
no60YHbIX NOArpynn”
90 PemeHue 3a7a4 pasjiMyHbIX Bbu6auoTeka [IOK
THIIOB https://m.edsoo.ru/a8b83d83
060061IeHUEe U
91 cucTeMaTu3anus bubaunoTteka LIOK
M3y4YeHHOro MaTepuaJa 1o https://m.edsoo.ru/e91fe975
TeMe "MeTasnibl"
92 KoHTpoJibHas1 paboTa 1o Bu6auoTeka [IOK
TeMe "MeTasibl" https://m.edsoo.ru/83f63ea3
AHasiu3 pe3ysibTaToOB
93 KOHTpOHprgﬁ paboTHhI, BuGamorera LOK
https://m.edsoo.ru/9ebff2fd
KOPPEeKIMs OIUNO0K
PoJib XuMuU B 06ecrniedeHuu
o | ooy
https://m.edsoo.ru/080fe1f0
Hay4HbIX METOAAX
Hccaen0BaHUsA BellleCTB
HayuHble NpuHIUNBI
OpraHu3aluyi XUMHUYEeCKOTr 0
95 MpPOU3BO/JCTBA. Bu6anoTeka LIOK
[TpoMbIlJIEHHbIE CIIOCOOBI https://m.edsoo.ru/2e45a44f
NoJly4YeHUsI BaXKHENIIHUX
BellleCTB
XuMMHUeCcKoe 3arpsisHeHue
96 OKpy»Kalollen Cpl;ubl U ero BuGamorera LOK
https://m.edsoo.ru/9f11bf51
MOCJIe/ICTBUS
X¥MUA ¥ 3,0pPOBbE
97 ‘{eJIOBeKa.il-[eI:(apCTBeHHbIe BuGamorera LOK
https://m.edsoo.ru/a6552721
CcpeAcTBa
Xyumud nuiu. Posib xuMuu B
98 06ecneqe}]1]:n/1 MUILEBOM BuGamorera LOK
https://m.edsoo.ru/1f7b5bd2
6e30IMacHOCTH
KocMmeTnueckue u
99 napdroMepHbIe Cpe/ICTBa. Bubamorexa L[JOK
https://m.edsoo.ru/da42d5a9
BriTOBasA XUMUA
100 X¥MUS B CTPOUTEJILCTBE. Bbub6auoTeka [IOK

BakHenlne CTpoUTEJIbHBIE

https://m.edsoo.ru/61e69003




U KOHCTPYKIIUOHHbIE

MaTepHUaJbl
XUMHUSA B CEJIbCKOM
101 x03s1icTBe. OpraHuyecKre u 1 Bubamorexa LIOK
https://m.edsoo.ru/fd39587d
MUHepaJibHbIE yA00peHus
102 CucremaTu3auusa 1 1 bubauoTteka LIOK
0060011eH1e 3HaHUH 10 TeMe https://m.edsoo.ru/db979c70

OBIIEE KOJIMYECTBO YACOB IIO

[TPO'PAMME

102
4 8

ITPOBEPAEMBIE HA EI'3 10 XUMHWH TPEBOBAHHA K PE3YJIbTATAM OCBOEHHUA
OCHOBHOW OBPA30BATEJIbHON ITPOTPAMMBI CPEJIHETO OBILETO
OBPA30BAHUA

Koga
IIpoBepsAEeMoro
Tpe6GoBaHUA

IIpoBepsieMble TPe6GOBaHMS K IPeAMETHBIM pe3yJibTaTaM
OCBOEHMsI OCHOBHOM 06pa3oBaTe/IbHOM NPOrpaMMbl CpeJHEro
0o011ero o6pa3oBaHusa

1

BraseHnuve cucteMoi XMMHA4YeCKUX 3HAHUH, KOTOpas BKJIKOYAET:

1.1

OCHOBOIOJIATalIHe TNOHATHUA (XMMUYECKUMH 3JIeMeHT, aToM,
M30TONbI, 3JIEKTPOHHAsA 0060Ji04YKa aToOMa, S-, p-, d-3JIEKTPOHHbIE
opbUTasd aTOMOB, OCHOBHOE M BO30OYXXJEHHOE COCTOSIHME aTOMa,
WOH, MOJIEKYJIa, BAaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTDb, CTENEHD
OKHCJIEHUs], XMMHUUYecKas CBf3b (O0- U T-CBA3b, KpaTHble CBA3H),
rubpuM3anusi aTOMHBIX OpOUTaed, KpUCTANJIMYecKasi pelIéTKa,
MOJIb, MOJIIpHAasE  Macca, MOJIAPHbIH 00BEM, MoJsIpHas
KOHIIeHTpalLys, pacTBOPbl (MCTHHHBIE, JUCIIEPCHblE CUCTEMbI),
KPUCTA/JIOTU/JPATh], YrJepoJHbIH cKeseT, QYHKLHOHAIbHAsA
rpynmna, pajukaj, HM30Mepbl, CTPyKTypHas ¢opmyJia, U30Mepus
(cTpykTypHas, reoMeTpUuyecKas (muc-, TpaHCHU30MepHus),
rOMOJIOTUYECKUH psiJl, TOMOJIOTH, YIJIEBOJOPOJbl, KHUCJOPOA- U
as3oTcofiepKallie  COoeJMHeHMUs,  OHOJIOTUYeCKM  aKTUBHbIE
BeulecTBa (yr/ieBoJibl, KHUpbI, OeJKH), MOHOMep, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJ/IIPHbIE COe/JUHEHUS], KPEKHHT,
pUPOPMUHI, THUNOBI XUMHUYECKUX peakuud (OKUCIUTESTbHO-
BOCCTAHOBUTEJIbHblE, 3K30- UM 3HJAOTEPMUYECKHEe, peaKLUU
MOHHOrO o0OMeHa, TIOMO- U TreTeporeHHble, 00paTUMble U
HeoOpaTHUMble),  pacTBOpP,  3JIEKTPOJIUTbI,  HE3JIEKTPOJIMUTHI,
3JIeKTPOJIUTHYECKasd  JUCCOLMalMs, CTelleHb  JAUCCOLMALMY,
OKHCJIUTEJIb, BOCCTAHOBUTEJIb, 3JIEKTPOJIU3, CKOPOCTh XUMHUYECKOU
peaxkLMy, XMMHU4YeCcKoe paBHOBecCHe)

1.2

TEOPUU U 3aKOHBI (TeOpUsl XMMUYECKOI'0 CTPOEHUSI OpraHu4yecKux




BewectB AM. DbBytsepoBa, Teopus = 3JIeKTPOJUTUYECKOU
auccoumanuy, llepuoamyeckuut 3akoH /.M. MeHgeseeBa, 3aKOH
COXpaHeHUs MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUU SI3BIK
XMMHM, MHUPOBO33peHYECKHME 3HaHHUf, Jiexallue B OCHOBe
NOHUMAaHUs MPUUYUMHHOCTU U CUCTEMHOCTU XMMHUYECKUX SIBJEHHUH,
COBpEMEHHbIE MpPeJCTaBJIEHNS O CTPOEHUH BelleCTBAa HA aTOMHOM,
MOJIEKYJIIPHOM M HaZIMOJIEKYJISIPHOM YPOBHSX

1.3

IpeacraBJieHUA 0 MeE€XaHH3Max XUMHUYECKHX peaxum‘/i,
TEPMOJUHAMHUYIECCKUX KW KHUHETHYECKHX 3adKOHOMEPHOCTAX UX
IMIPpOTEKAaHHA, O XUMHWY€CKOM paBHOBECHH, ANUCIIEPCHBIX CUCTEMAX

1.4

dakTo/I0TMYECKHE CBeJleHUs O CBOMCTBAX, COCTaBe, MOJYYEHUU U
0e30MacHOM HCIOJIb30BaHUM BaXKHEHMIIMX HeOpraHWYeCcKHx U
OpPraHUYEeCKUX BeIleCTB B OBbITY M NPAKTHUYECKOH [eATeJbHOCTH
4eJioBeKa

1.5

oblLiMe Hay4yHble MNPUHIMIBI XUMHUYECKOTO MPOU3BOACTBA (Ha
npuMepe MPOU3BOJCTBA CEPHOM KHUCJIOThI, aMMHaKa, MeTaHOJa,
nepepaboTKU HePTH)

ChopMHUPOBAaHHOCTb YMEHUH BBISBJISTD:

2.1

XapaKTepHble INPU3HAKM U B3aUMOCBA3b H3Y4YEHHBIX IOHATHH,
IPUMEHATb COOTBETCTBYIOIIME NMOHATUSA NIPU ONUCAHUM CTPOEHUS
U CBOMCTB HEOPraHWYeCKHX W OpPTraHUYeCKUX BeLeCTB U HX
npeBpalleHUun

2.2

B3aMMOCBAI3b ~ XMMHYECKHUX  3HAaHMM €  TNOHATUAMH U
Ipe/CTaBJeHUAMU [pyTUX NpeAMeTOB JJjs 06o0Jiee OCO3HAHHOTO
IIOHMMaHUSA U OO'bSICHEHUs CYILIHOCTHM MaTepUaJbHOTO eJWHCTBA
MHpa

ChopMUPOBAHHOCTb YMEHUS HUCII0J1b30BaTh!

3.1

HauMeHOBaHUA XMMHYECKHUX COeJMHEHUN MeXAYHapOJHOTr0 CO3a
TEeOpeTUYeCKON U NPHUKJIALHOW XMMHUH U TPUBHUAJIbHble Ha3BaHUA
BEeIlleCTB, OTHOCAIUMXCA K M3Y4YEeHHbIM KJaccaM OPraHUYeCcKUX U
HeopraHU4YeCcKHUX COeJUHEHU I

3.2

XUMUUYECKYIO CUMBOJIUKY JIst COCTaBJIEHUS bopmyn
HEOpraHUYEeCKUX BeLIeCTB, MOJIEKYJISPHBIX W CTPYKTYPHBIX
(pa3BEépHYTBIX,  COKpaALEHHbBIX W  CKeJIETHBIX) bopmyn
OpTaHUYECKUX BelleCTB

ChopMUPOBAHHOCTb YMEHHUS KJAaCCUPUIIUPOBATD:

4.1

HeopraHUWYecKue BelleCTBa, CAaMOCTOSATE/bHO BbIOMPATh OCHOBAHUA
Y KpUTEPUH 151 KIacCUPUKALIMY U3yYaeMbIX XUMHUYECKHUX 00'bEKTOB

4.2

OpraHvyecKue BeLlecTBa, CaMOCTOATEJbHO BbIOWPATh OCHOBAHUA U
KPUTEPHUH 14 KJIaCCUPUKALUU U3ydaeMbIX XUMUYECKUX 00'bEKTOB

4.3

10 Pa3/IMYHbIM IPU3HAKaM (YHCJIY U COCTaBY pearupyroLiux BeLlecTs,




TENJIOBOMYy 3(QPeKTy peakluyd, U3MEHEHUIO0 CTeleHel OKUCIEHUS
3J1IEMEHTOB, 06PaTUMOCTH pPeaKL 1K, y4acTHIO KaTaJn3aTopa)

ChopMHpPOBAaHHOCTb yMEHMUSl XapaKTepU30BaTb 3JIEKTPOHHOE
CTPOEHUEe aTOMOB (B OCHOBHOM M BO30YXJEHHOM COCTOSIHUM) U
VOHOB XMMHYECKHUX 3JieMeHTOB 1 - 4 mepuonoB Ilepuogndeckon
cuctembl /JI.U. MeHzeneeBa M UX BaJleHTHble BO3MOXXHOCTH,
WCNOJIb3ysl  NOHATUA S-, p-, d-3JIeKTpOHHble  OpbOuTaIy,
3HepreTU4YecKHe ypOBHHU

CbopMHUPOBAaHHOCTb  YMEHUS  OOBSACHATb  3aKOHOMEPHOCTH
M3MeHeHHs1 CBOMCTB XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
COoeZIMHEHUH 0 NepuoJjaM U rpymnmnam

ChopMHUpPOBAHHOCTb YMEHUSA COCTABJATb YPaBHEHUS XUMHUYECKUX
peakLyi U pacKpbIBaTh UX CYLIHOCTD:

7.1

OKHCJ/INTEJIbHO-BOCCTAHOBUTEJ/IbHBIX peaKL[I/II‘/’I nocpeactTsomM
COCTaBJIEHHUA 3JIEKTPOHHOTI'O 0aJslaHCa 3TUX peaKLU/Iﬁ

7.2

ypPaBHEHHUA peaKL MU pa3/IMYHbIX TUIIOB; NOJIHbIE U COKpaLlEHHbIE
ypaBHEHHUS peaKLMid HOHHOIO OOMeHa, yYUTbIBasd YCJOBHUSA, NpU
KOTOPBIX 3TU peaKkL U1 UAYT 10 KOHIIA

7.3

peakUud TUJpPOJM3a, peakUUHd KOMILJIeKcooOpa3oBaHUs (Ha
npuMepe ru/IpOKCOKOMIIJIEKCOB LIMHKA U aJIlOMUHHSA )

ChopMUPOBAHHOCTb YMEHUS IOATBEPKAATD:

8.1

Ha KOHKpEeTHBIX NIpUMepax XapaKTep 3aBUCUMOCTH peaKLMOHHOHN
CIIOCOOHOCTH OpraHUYecKUX COeJWHEHUH OT KpaTHOCTHM W THIA
KOBaJIEHTHOM CBfI3U (O- U T-CBSA3M), B3BAUMHOI'O BJIUSHUA aTOMOB U
rpynn  aToMOB B MoOJIeKyJaX, a TakKKe OT 0COOeHHOCTel
peasiv3alnyy pa3JIMYHbIX MEXaHU3MOB IPOTEKaHUSA peaKLun

8.2

XapaKTepHble XUMHUYeCKHe CBOMCTBA BeleCTB COOTBETCTBYIOILIMMU
3KCIepUMeHTaMHU U 3allUCAMHU YPaBHEHUN XUMHUYECKUX peaKIui

ChopMHpPOBAaHHOCTL YMeHHsl XapaKTepH30BaThb COCTaB U
BaKHeHIIHe CBOMCTBA BEIIECTB, NpUHAAJIEXKALAX K
omnpeJie/IEHHBIM KJlaccCaM W TpynnaM CcoeJUHeHWH (mpocTblie
BeIl[eCTBa, OKCU/IbI, TUIPOKCHU/IbI, COJIH; YTJIEBOJOPO/ibl, POCThIE
3dupbl, cnupThl, (eHOJIbI, aJbAeru/bl, KETOHbI, KapOOHOBbIE
KUCJIOTBI, CJIOXHble  3QUpbI, JKUPbI, YIJIEBOJbI, aMHHBI,
AMHUHOKHCJIOTHI, 6eJIKH)

10

ChopMHUPOBAHHOCTb YMEHUS MPOBOAUTD PACUYETHI IO XUMUYECKUM
dbopMysiaMm M ypaBHEHMSM  XMUMHUYECKHMX  peaklui ¢
HCI0JIb30BaHHUEM PU3UUYECKUX BEJTUIUH:

10.1

Macchl (00bEMa, KOJIMYECTBa BeIleCTBA) NPOAYKTA pPeaKliiu, ecau
OZIHO M3 MCXOAHBIX BeUIeCTB JaHO B BHJEe pacTBopa C
onpe/ieJEHHOM MaccoBOM [i0Jled pPacTBOPEHHOTO BellecTBa HJHU




JlaHO B U30BITKE (MMeeT NPUMECH )

10.2

MacCOBOU WM 00'bEMHOM 101U, BbIX0/Ia IPOAYKTA peaKLur

10.3

TemaoBoro a¢ppekTa peakum

10.4

00'bEMHBIX OTHOIIIEHHUH Ia30B

10.5

IO HAXOXKJAEHH IO XUMHYECKOU Cl)OpMy.HbI BelecTBa

11

Brasenue cucrteMoM 3HAaHMM O MeTOJaX HAY4YHOro IIO3HAHHUA
ABJIEHUM TPHUPOJBI, HMCHOJb3yeMbIX B €CTECTBEHHbIX HayKax M
yMeHue TpPUMEHATb I3TH 3HAaHUA I[PU IKCIEPUMEHTAJIbHOM
UCC/eJOBAHUM BelLleCTB U /11 00'bSICHEHUS XUMUYECKUX SBJIEHUH,
MMEILIMX MeCTO B TIpHUpOJe, MNPAaKTUYECKOU [JeATeJbHOCTH
4eJIOBeKa U B IIOBCEIHEBHOW KU3HHU

12

ChopMUpPOBaHHOCTb YMEHHUS MPUMEHSTH (HMCN0JIb30BaTh) 3HAHUS O
COCTaBe U CBOMCTBaX BeLeCTB JJI1 3KCIepUMEHTabHON NPOBEPKU
TUIOTE3 OTHOCUTEJIBHO 3aKOHOMEpHOCTeN NpOTEKaHUS
XUMHUYECKUMX peaKLUHd UM IPOTHO3WPOBAHUS BO3MOXKHOCTEH UX
OCYLIECTBJIEHUS; CUCTEMHbIE XUMUYEeCKHe 3HAaHUSA JJI1 06bsICHEHUS
Y TNPOrHO3UPOBAHUSA SBJEHUH, UMEILIUX eCTeCTBEHHOHAYYHYIO
OpupoAy; [JJisd NPUHATHA TIPaMOTHBIX pelleHWH MnpobseM B
CUTYaALUSIX, CBI3aHHBIX C XUMUEN

13

ChopMHUpPOBAaHHOCTL yMEHHMsl IJIAHUPOBAaTb U  INPOBOJUTH
XUMUYECKUH 3KCnepuMeHT (Mo/JlyyeHHWe U U3yYeHUe CBOMWCTB
HEOpraHWYeCcKHUX M OpraHUYeCcKUX BellecTB, KauyeCTBEHHble
peakuuu yTJIEBOZIOPO/I0B pa3JIMYHbBIX KJIaCCOB U
KUC/IOPOJCOJlep>KalliUX ~ OpPraHWYeCKUX  BeleCTB,  pelleHHe
3KCIepUMeHTATbHbIX 33/1a4 110 pacC03HAaBaHUI0 HEOPTraHUYECKUX U
OpraHMYecKUX BeLeCcTB) C COOJIIOJleHHeM INpaBUJ 6e30MacHOro
ob6palleHUs1 C BellecTBaMHU W J1abopaTOpPHbIM 0060pyZ0OBaHUEM;
bopMyIMpPOBaTh LieJIU UCCIe0BAHUS; IPEACTABSATh B Pa3JIMYHON
dopMe pesy/sibTaThbl IKCIIEPUMEHTA, aHAJIU3UPOBAThb U OLleHUBATh
UX I0CTOBEPHOCTD

14

ChopMHpPOBAaHHOCTb yMeHHUS OCYIIEeCTBJATH IieJleHalnpaBIeHHbIN
IIOMCK XHMMHUYeCKOW UHPOpMaMM B PA3JIMYHBIX HCTOYHHUKAX
(HayyHast W y4deOHO-Hay4yHasl JIMUTepaTypa, CpeAcTBA MacCOBOM
uHpopMauuy, ceTb HMHTepHeT W  JApyrue), KpPUTHUYECKH
aHaJIM3UPOBAaTh XUMHUYECKYI0 HUHPOpMalIo, lepepabaTbiBaThb €€ U
MCII0JIb30BaTh B COOTBETCTBUH C IOCTAaBJIEHHOW Yy4eOHOM 3a/jaueit

15

ChopMHUPOBAHHOCTL YMEeHHUs MPOTrHO3UPOBATh, AHAJU3HUPOBATbH H
OLIeHMBATh UHPOPMALMIO C TO3ULIUN IKOJIOTHYECKON 6€301acCHOCTH
NOC/JEe/ICTBUA OBITOBOM U TMPOU3BOJACTBEHHOM /[1eTE/JbHOCTH
YeJI0BEKa, CBSI3aHHOU C nepepaboTKOU BELECTB;
chOpMHUPOBAHHOCTh YMEHUH OCO3HABATh ONMACHOCTh BO3JEUCTBUS
Ha >KUBble OpPraHU3Mbl OINpeJe/IEHHBbIX BeLeCTB, IOHMMAasl CMbICJ




noKasareJisl peJieJibHOU JOMYCTUMOUN KOHLEHTPALUH, U MOSCHATh
Ha I@pUMepax CHoCcoObl yMeHbLIeHHUs U TMpefoTBpallleHUs UX
BpEJHOTO BO3/IeCTBUS HAa OPraHU3M 4eJioBeKa




INEPEYEHD 3JIEMEHTOB COAEPKAHUA, IPOBEPAEMbIX HA EI'3 10 XUMHWUH

Kog,

IIpoBepsieMblii 3JIEMEHT COJEePKaHUS

TeopeTI/I‘IECKI/Ie OCHOBbI XUMHH

1.1

CtpoeHue BeujectBa. CoBpeMeHHass  MoJZieJib  CTPOEHUS  aToMa.
Pacnpepenenue 3JIEKTPOHOB no 3HepreTU4eCcKUM YPOBHSM.
Knaccudukanua xuMudyeckux 23jeMeHTOB. OCOGEHHOCTH CTpOeHUs
JHepreTUYeCKUX YpOBHeH aTOMOB (s-, p-, d-anemeHTOB). OCHOBHOe H
BO30YX/IEHHOE COCTOSHUS aTOMOB. JJIEKTPOHHasA KOHQUrypauus aToMa.
BasieHTHBIe 3/71eKTPOHBI

1.2

[lepyoguyeckasa cuctemMa XuMUdeckux 3jeMeHTOoB [I.U. MeHnjeseesa.
®usuyeckuit cMbica [lepuoauyeckoro 3akoHa /.M. Menaeneesa. [IpruuuHbI
Y 3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX COEJMHEHUH IO
nepuojaM U rpynmnaM. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB NPOCThIX
BeleCTB, BOJOPOAHBIX COeJUHEHUH, BBICIIMX OKCU/I0B U TUAPOKCU/OB

1.3

BasieHTHOCTb. BJleKTpOOTpI/IL[aTeJIbHOCTb. CTeneHb OKHUCJIEHUS

1.4

Buabl xuMuyeckol cBfi3M (KOBaJIeHTHas, MWOHHas, MeTa/lInyecKas],
BOJIOPOJHAs) M MexaHU3Mbl €€ o6pas3oBaHus. MexMoJIeKyIsIpHbIe
B3aMMOJIeHCTBUSA. BeljecTBa  MOJIEKYJISPHOTO U HEMOJIEKYJIIPHOIO
cTpoeHus. TUNbl KPUCTAJJIMYECKUX PELIETOK. 3aBUCUMOCTb CBOMCTBA
BEIleCTB OT TUIA KPUCTAJIMYECKOHN pelléTKU

1.5

XuMuyeckass peakuus. Kinaccupukauuss XUMHYECKUX peaknuid B
HEOpraHU4YeCKOW U OpraHUYeCcKOM XHMHUHU. 3aKOH COXpaHeHUs MacChl
BellleCTB

1.6

CkopoCTb peakiuy, e€ 3aBUCUMOCTb OT Pa3/IMYHbIX paKTOpPOB

1.7

TensioBble 3¢ PeKThl XUMHUYECKUX peakUil. TepMoXMMUYecKre ypaBHEHUS

1.8

O6paTtuMble peakyuu. XMMHUYecKoe paBHOBecue. PaKTOphI, BAUAIOLIME Ha
COCTOSIHME XUMUYecKoro paBHoBecud. [Ipunnun Jle lllaTtenne

1.9

JJIeKTposIMTHYeCKass Axccouuanusa. CuibHble W CJabble 3JIEKTPOJIUTHI.
Cpefia BOAHBIX PAcCTBOPOB BEUIECTB: KHUCJas, HeWTpaJibHas, IieJIOYHasi.
CTeneHb Avccouranuu. Peakiuu HOHHOTO 0OMeHa

1.10

['upponus cosnet. MoHHOe npousBeseHre BOoAbl. BoLopogHbIN MOKa3aTe b
(pH) pacTtBopa

1.11

Cnocobbl  BbIpaXeHHMS KOHLEHTpPAalMU pacTBOPOB: MaccoBasd [ 0Jsd
pPacTBOPEHHOrO BelleCTBa, MOJIApHas KOHLeHTpauud. HacbllieHHble M
HeHacblleHHble pacTBOPbl, paCTBOPUMOCTb. KpucTasioruaparsl

1.12

OKHUCIUTENbHO-BOCCTAHOBUTE/IbHbIE peakUUU. [loBejeHUe BellecTB B
cpejiax c pa3HbIM 3HaueHUeM pH. MeTo/1bl 3/IEKTPOHHOTO 6asiaHca

1.13

JJIEKTPOJIM3 PaCTBOPOB U pacIlJIaBOB COJIer

OCHOBBI HEOpPraHUYeCKON XUMUHU




2.1

Knaccudukanus HeopraHuYyecKux COeIMHEeHUH. HomeHknaTypa
HeopraHW4YeCKUX BelleCcTB

2.2

XuMHYecKre CBOMCTBA BaXXKHEWIIWX META/JIOB (HAaTPUM, KaJUH, KaJblUH,
MarHuy, aJlloOMUHUMY, [IUHK, XPOM, KeJie30, Me/ib) U UX coeiuHeHU. Ob1ue
CHOCOOBI MOJYYEHUSI METAJJIOB

2.3

XUMHUYEeCKHEe CBOMCTBA BaXKHEUIIUX HEMETAJIJIOB (TaJIOreHOB, CEPhI, a30Ta,
docdopa, yriaepoja U KpeMHHsI) U UX COeJUHEHUH (OKCHUJIOB,
KUCJIOPO/ICOIePKall[UX KUCIOT, BOAOPOJHbBIX COeIMHEHUH )

2.4

'eHeTH4YecKasl CBA3b HeOopraHrn4eCKHUX BeleCTB, IpUHaAJIeXKallluX K
pa3JIM9YHbIM KJiaCCaM

2.5

WUpentTudukanysa HeopraHMyecKux coeJuHeHU . KauecTBeHHbIEe peakLuu
Ha HeOpraHUYeCcKHe BellleCTBa ¥ HOHbI

OCHOBBI OpraHU4eCKOU XUMUHU

3.1

OCHOBHbIE MOJIOXKEHUS TEOPUU XUMHYECKOTO CTPOEHHUS OpraHUYeCKUX
coefuHeHud A.M. bBytsiepoBa. YriepoAHbId CKeJeT OpraHU4ecKoun
MoJieKyJibl. KpaTHOCTb XMMUYECKOM CBA3U. S- U P-CBA3U. Sp3-, sp2-, Sp-
rubpuausanuu opbuTajell aToOMOB yriepoja. 3aBUCUMOCTb CBOWMCTB
BeLeCTB OT XMMUY€eCKOro CTpoeHus MoJiekyJ. ['omosioru. 'oMosornyeckui
pan. U3omepusa v usomepsl

3.2

[lonatue o ¢yHkyUoHaNbHOU rpynmne. OpueHTaUUOHHblEe 3(PEKThI
3aMecTUTesIen

3.3

[IpeacTaBiieHre 0 K1accupuKaLUMy opraHuyeckux BelecTB. HomeHkn1aTypa
OpraHUYecKuX coefJMHeHUH (cucTeMaTH4yecKas) U TPMBHaAJIbHble Ha3BaHUsA
BaXXHEUIIUX NIpe/ICTaBUTeJIeN KJIaCCOB OpraHUYEeCKHUX BELeCTB

3.4

CBoGoAHOpaAUKANbHBIA U HOHHBIM MexaHU3Mbl peakyuu. [loHaTue o
HykJieopue U anekTpodue. [[paBuno MapkoBHuKoBa. [IpaBusio 3alineBa

3.5

AJKaHBL. Xumuueckue CBOMCTBA aJIKaHOB: raJloreHupoOBaHUe,
JleTU[pUPOBaHMe, TepMUYecKoe pasJioKeHHe, KPEeKUHI, HM30MepHu3alus,
ropeHue. [lonyyenue ankaHoB. LukiaoankaHbl. Crnepuduka CBOKMCTB
LMKJIOQJIKAaHOB C MaJIbIM pa3MepoM LMKJa. PeakMu NpUCOeAUHEHUA U
pafiMKaJbHOIO 3aMeleHUs

3.6

AnkeHBI. XuMHyeckue CBOMCTBA: peaknuu IpHUCOeJUHEHHUA
(ranoreHupoBaHUe, TUPUPOBaHUE, TUAPOraJ0reHUPOBaHUe, TUJpaTaLus),
rOpeHMs], OKHCJeHUA W  TNoJuMepusanuu. [IpoMblisieHHble U
JlabopaTOpHbIe CIOCOOBI NOJIyYeHUS aJIKeHOB

3.7

AnkazuveHsbl. XMMUYeCKHe CBOMCTBA a/IKaZJMeHOB: peaKL U1 IPHUCOeJUHEeHUA
(rugpuvpoBaHue, TraJOrTeHHPOBaHUe), TOpeHHWd U  NOJMMepHU3aLHUHU.
[Tosnydyenue ankagrveHoOB

3.8

AJKVHBL XumMuueckue CBOMCTBaA: peaxkiuu NpucoeUHEeHUs
(rasioreHMpoBaHue, rUprUpOBaHUe, THApPaTaLUs, THAPOrajJoreHupoBaHue)
KaK Crnoco6 moJiydeHUs MOJHMMEPOB U [PYTrUX I0JIe3HBbIX NPOAYKTOB.




Peakuuu 3aMelleHus. ['openue aleTUJeHa Kak HCTOYHUK
BbICOKOTEMIIEPATYPHOTO IJIAMEHU JJid CBapKM H pe3Kd MeTaJlJIoB.
[IpyuMeHeHue aLleTUIeHA

3.9

ApeHbl. XuMuyeckhe CBOWCTBa 0OeH30J1a: peaKkUUH 3JeKTPOPUIBHOTO
3aMelleHus], TpUcoeIUHEeHUs (THAPUPOBaHUE, TaoreHupoBaHue). Peakuus
ropeHust. OcCOGEHHOCTM XHMHYECKHX CBOHCTB Tojyosa. [lonydyeHue
6eH3osia. OCOGEHHOCTH XMMHYECKUX CBOWCTB cTUpoJa. [losmMepusanus
ctuposia. Crnocob6bl  mosydeHUss W INpUMEHeHHe  apOMaTHU4yecKHUX
yTJIEBOJI0PO/IOB

3.10

Cnupthl. IlpesenbHble OJHOATOMHBIE CHUPTHL. XHMMHYeCKHe CBOMCTBA:
B3aMMOJIEiCTBUE C HaTpUeM KaK CIOoco0 YCTaHOBJIEHUMS HaJM4usA
TMAPOKCOTPYINNBI, C TaJOoTeHOBOJOPOJaMM KaK CIocob6 moJy4eHUs
pacTBopuUTesield, BHYTPU- U MeXMoOJIeKyJspHaa Jerujparauusa. Peakuus
ropenus. [lonyyeHne sTaHoJIa: peakLUsl OPOXKeHUs IJIIOKO3bl, THApPaTaLUsA
3TWJIeHa. JTUJIEHIJIMKOJIb U TJIUIEePUH KaK NpeJCTaBUTE/M NpeJesbHbIX
MHOT0aTOMHBIX CIIUPTOB

3.11

®eHou. XUMHYeCcKHe CBOMCTBa ¢peHosia (peakliu ¢ HaTpUeM, TUIPOKCU0M
HaTpus, 6poMoM). [TonyyeHue peHosia

3.12

Anbperuabpl.  XMMHYeCKHe  CBOKMCTBA  NIpefie/IbHbIX  aJibJerU/I0B:
rUJJpUpOBaHUE; KayeCTBEHHble peaKUUUM Ha KapOOHWJbHYI Tpynmy
(peakuusi «cepebPsSIHOTO 3epKaJsia», B3AaUMOAENUCTBHUE C THJIPOKCHIOM Meau
(II). TonyyeHue mnpefesbHBbIX aJbJeTUJ0B: OKHCJIE€HHE CIUPTOB,
rujipaTalnus  aleTwleHa. AIeTOH KaK [MpeACTaBUTeJb KeTOHOB.
Ocob6eHHOCTH peaKLiMK OKUCIEHUS alleTOHa

3.13

Kap6oHoBbIe KHUCI0TBL. XMMUYECKHEe CBOMCTBA Npe/ie/IbHbIX 0JHOOCHOBHBIX
KapOOHOBBIX KHCJOT. OCOGEHHOCTHM XMMHYECKUX CBOWCTB MypaBbUHOM
kucao0Thl. [losiydyeHue mpefieslbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT:
OKMCJIEHHE AJIKAaHOB, AJIKEHOB, IEPBUYHBIX CIIUPTOB, aJbJAerui0B. Boiciue
npejie/ibHble U Hellpe/ie/ibHble KApOOHOBbIE KUCJIOTHI

3.14

CnoxHble 3dupbl M xUpbl. Cnocobbl MOJYyYeHUs CJAOXKHBIX 3PUPOB.
O6paTuMocTh peakuuu stepudukanuu. [IpuMeHeHne CI0XKHBIX 3QHUPOB B
nuiieBoy U napproMepHON NPOMBbILIIEHHOCTH. 2KUPBI KaK CJ10XKHbIe 3UPbI
IJIMLEpUHA U BbICIIMX KAPOOHOBBIX KUCJIOT. XUMHUUYECKHE CBOMCTBA KUPOB:
U pUpOBaHUe, OKUCIeHHe. [UAPOIN3, N OMBLIEHUE, }KUPOB KaK CIoCo6
IPOMBIILJIEHHOTO MOJIy4eHUs COJIeH BBICIIMX KapOOHOBBIX KUCJIOT. MbLia
KaK COJIM BBICIIHMX KaPOOHOBBIX KUCJIOT

3.15

XuMHUUYecKue CBOWCTBA T[JIIOKO3bl: peaKlUMU C y4acTUeM CHHUPTOBBIX M
aJbJeruJHOM Tpynn U MOJIOYHOKUC/I0e 6poxeHUe. [IpuMeHeHMe III0KO3BI,
eé 3HaYeHHe B >KU3HeAeATeJbHOCTH opraHusMa. Jlucaxapuzbpl: caxaposa,
MasibTo3a. BoccTaHaBiMBarlMe M HeBOCCTaHABJIMBalLIMe AUCaxapU/bl.
'mpponns pucaxapugos. Ilosmucaxapupael: Kpaxmas, riaukoreH. CTpoeHue
MaKpOMOJIEKYJI KpaxMaJia, [JIMKOreHa U Lies1/1t0J103bl. Pu3nyecKkre CBOMCTBA




KpaxMajla M LeJlJII0J103bl. XMMHUYeCcKHMe CBOWMCTBA KpaxMmasa: TMJpOoJiu3,
KayeCTBeHHasd peakuusa C HOJOM. XMMHYECKHe CBOWCTBA LieJIJII0JIO3BI:
M/ poJin3, nojaydyeHue 3QUpPOB Lest003bl. [loHATHE 006 UCKYCCTBEHHBIX
BOJIOKHAX (BHUCKO3a, alleTaTHbIN LIEJIK)

3.16

AMUHBI. AMHUHBI KaK OpraHU4YeCKhe OCHOBAHMUA: peaKLMu C BOJOH,
KMCJIOTaMH{, peakKuuMsa  TOpeHHA. AHWIMH  KakKk  IpeJCTaBUTE/Ib
apoMaTU4eCKUX aMHMHOB. XuMnueckue CBOMCTBa aHUWJIMHa:
B3aUMO/ZIEMCTBHE C KHUCJOTaMM, 6pOMHON BOJoM, okucjeHHe. [lonydyeHue
aMHHOB aJIKUJIMpOBaHUEM aMMHakKa v BOCCTaHOBJIEHUEM
HUTPOINPOU3BOJHBIX YI1€BOAOPO/IOB

3.17

AMUHOKHUCJIOTHI U 6eJIKU. AMUHOKHUC/IOTHI Kak aMoTepHble OpraHu4YecKue
coesrHeHUs. OCHOBHble aMHUHOKHUCJIOTHI, 06pa3yoiiue 6eaku. XMuMA4YecKue
CBOMCTBa O€JIKOB: TH/JPOJIW3, JeHaTypalus, KadecTBeHHble (I|BETHbIE)
peakLuu Ha 6esIKU

3.18

CTpoeHue U CTPYKTypa NOJUMEPOB. 3aBUCUMOCTb CBOWCTB MOJUMEPOB OT
CTpOeHUd MOJIEKYI. OcHoBHBbIE Crnoco6bl NOJIy4YeHUs
BbICOKOMOJIEKYJIADHBIX ~ COeJMHEHUW: peakUud NOoJMMEpU3aLUU U
noJIMKOHAeHcauuu. Kiaccudukanys BooKkoH

3.19

HUpentudukanysa opraHu4ecKux coeJuHeHUH. Perenue
3KCIIepUMEeHTAaJIbHbIX 33/jla4 Ha paclio3HaBaHUe OpraHuYeCKUX BelleCTB

3.20

'eHeTH4YecKasl CBSA3b MeXAay KjiaCCaMH OpraHu4eCKHux COe,ELI/IHeHI/II‘/JI

XUMUS U )KU3HDb

4.1

XuMus B MOBCeJHEBHOU kU3HU. [IpaBusia 6e30macHOM paboOThI C eAKUMH,
TOpPIOYHUMH U TOKCUYHBIMHU BellleCTBaMHU, CpPeICTBaMU ObITOBON XMMUU

4.2

XvMHA U 3/0poBbe. XMMHUS B MeJMIMHe. XMMHA U CeJIbCKOe XO035MUCTBO.
XUMHS B IPOMBILIJIEHHOCTH. XMMHUS U JHEPreTHKa: IPUPOAHBIN U MOMYTHBIN
HepTSAHOM Trasbl, UX COCTAaB M HcHoJb3oBaHUe. CocTaB HePTH U eé
nepepaboTKa (IpUpPo/Hble UCTOYHUKH YI/I€BOJ0PO/0B)

4.3

XuMus U 9K0JIoTUsA. XMMHUYecKoe 3arpsisHeHHe OKpY»Kalolleid cpeJibl U ero
nocieactBusa. OxpaHa rugpocdepsnl, MouBbl, aTMochepbl, Ga0opbl U GayHbl
OT XMMHYeCKOro 3arpsa3HeHnus. [Ipo6ieMa 0TX0/10B ¥ TOOOYHBIX TPOAYKTOB.
AnpTepHaTHBHbIE UCTOYHUKH SHEPTUU

4.4

O6mue mnpeacTaBJeHUsT O MPOMBIUJIEHHBIX CIOCO0ax MOJy4YeHUs
XUMHUYECKUX BellecTB (Ha MpuMepe MPOU3BOJCTBA aMMHAKa, CEepHOU
KUCI0Thl). YépHass M 1BeTHasg MeTa/iyprusi. CTeKJO M CUJIMKaTHas
NPOMBILLJIEHHOCTb. [IpoMblliljieHHass opraHudeckass xuMus. Cblpbé JAJs
OpTaHUYECKOU MPOMBIIIJIEHHOCTH

Tunel pacyéTHBIX 3a7a4

5.1

PacuéTbl Macchl BeliecTBa UK 00'bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY
BellleCcTBa, Macce WU 00'bEMY OJJHOTO U3 yYaCTBYIOIIUX B peaKIIMU BelleCTB

5.2

PacuéTbl TenmoBoro a¢ppexTa peakuu




5.3

PacyéTbl 00'bEMHBIX OTHOLIEHUH ra30B NPU XUMUYECKUX PeaKIUIX

PacuéTel Macchl (06'bEMa, KOJIMUECTBA BELECTBa) NPOAYKTOB PeaKL Uy,

>4 €CJIU OJTHO U3 BellleCTB JJaHO B U30bITKe (MMeeT NMPUMeECH)
£ PacuéTbl MaccoBOU UK 06'bEMHOMU [10JIM BbIX0/|a IPOAYKTA PEAKIUU OT
' TeopeTHUYeCKH BO3MOXKHOI'O
PacuéThbl Macchl (06'bEMa, KOJIMYECTBA BellleCTBA) MPOAYKTA peaKIUH, eCIx
5.6 O/ZJHO U3 BeleCTB JJaHO B BU/Jie pacTBOpaA C onpe/ieJIEHHOMW MacCOBOU J10J1en
pacTBOPEHHOrO BellecTBa
57 Pac4éThl ¢ ucnosib30BaHWEM OHATUM «MacCOBas L0JIf», «KMOJIIpHas
' KOHILIEHTPAIUSI», KPACTBOPUMOCTbY»
HaxoxxgeHue MoJieKyIsipHON GpopMyJibl OpraHUYeCKOTro BelllecTBa 1o ero
5.8 IIJIOTHOCTH M MacCOBBIM J|0JISIM 3J1IEMEHTOB, BXOSIINX B ero COCTaB, UJIH 110

NpPOAYKTaM CrOpaHUs




YYEBHO-METOJAUYECKOE OBECITEYEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPHAJIBI /11 YYEHUKA
e Xumus; 10 kaacc. yraybseHHoe ooydyeHue Epemun B.B., KyabMenko H.E., TepeHuH
B.W. u np.; nox pegakuueit JiynuHa B.B. O611ecTBo ¢ orpaHU4eHHOM
0oTBeTCTBEHHOCThIO «/IPODA»; AkiijnoHepHOoe 0611ecTBO «M3/1aTEILCTBO
«IIpocBewmenue»

e Xumus; 11 knacc. yray6seHHoe o6ydyeHue Epemun B.B., Kysbmenko H.E., /lpo3nos
A.A., v np.; nox pepakiyei Jlynuna B.B. O6111ecTBO c orpaHUYeHHON
oTBeTCTBEHHOCThIO «/IPODA»; AkiijnoHepHOoe 0611ecTBO «M3/1aTEILCTBO
«IIpocBewenue»

METOAWYECKHUE MATEPHUAJIbBI AJ14 YYUTEJA

Xumus (yruy6JieHHbIN ypoBeHb). Peannszanus TpeboBaHUM

®I'0C ocHOBHOrO 06111er0o 06pa3oBaHus : METOAUYECKOE MOCOOHe JIJISl YIUTES. —
M. : ®I'BHY «MHCTUTYT cTpaTeruu pa3BuTus obpasoBaHus PAO», 2022. - 97 c.: un

IIUPPOBBIE OBPA30BATEJ/IBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
https://edsoo.ru/2025/01/14 /metodicheskij-kejs-himiya-i-zhizn-himiya-10-11-
klassy-2024-g/

https://edsoo.ru/2025/02 /07 /bank-zadanij-dlya-tekushhego-oczenivaniya-po-
uchebnomu-predmetu-himiya-2024g/

https://edsoo.ru/2025/01/14 /metodicheskij-kejs-skorost-himicheskoj-reakczij-
himiya-10-11-klassy-2024-g/
https://edsoo.ru/2024 /12 /28 /prakticheskie-raboty-po-uchebnomu-predmetu-
himiya-8-9-10-11-klassy-2024-g/




