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MNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHHs (enepanbHOM  0Opa3oBaTenbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DepepaibHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojgaBaHus
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit denepanun Ha niepuon no0 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINyOJNEHHOIO M3y4eHHMS 3aHMMAET BAXKHOE MECTO B CHCTEME
€CTeCTBEHHO-HayYHOro oOpa3zoBanHusi ywammuxcsi 10-11 xmaccoB. W3yuyeHuwe mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATENFHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO0 Ul aJanTallud MX K OBICTPO MEHSIOLIUMMCS YCIOBUSM >KM3HM B COLIMYME, a
TakKe Ui MPOJOJKeHHs OoOyueHHuss B opraHuzanusx mnpodeccuoHanbHOro o0Opa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIUILTUH.

B mporpaMmmMe mo XMMUM Ha3zHaueHHE TpeaMeTa «XHUMHUS» IOJydaeT IOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COACpKAHMUSI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHI K YPOBHIO
HOJArOTOBKM BBIMTYCKHUKOB. CBHUIETENHCTBOM TOMY SIBJISIIOTCS CIEAYIOIIME BBINOJIHAEMbIE
IPOTPAMMOI1 110 XUMHH () yHKIIHH:

e uyHPOPMALIMOHHO-METOIMUECKas, pealn3alus KOTOpoil obecreynBaeT MOJy4YEeHUE
IPEJICTAaBICHUS O LENSAX, COJEpKaHMHU, oOlieil cTpaTternu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOy4arOUIMXCA CPEACTBAMM IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-IUIAHUPYIOLIAs, KOTOpasi  IpelycMaTpuBaeT  OIpe/AeeHHeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4yeOHOro
MaTepuana, KOJWYECTBEHHBIX M KAdyeCTBEHHBIX €ro XapaKTePUCTHK; IOAXOJ0B K
(OpMHUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJISI U OIIEHKHM OOpa30BaTEIbHBIX
JIOCTIDKEHUI o0ydJaromuxcss B paMKax HTOrOBOHM arrectauuud B (opMe eIuHOro
roCy/1apCTBEHHOIO PK3aMEHA 10 XUMUHU.

[Iporpamma i1t yriiyOJIE€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABJIMBACT MHBApUAHTHOE MPEAMETHOE CoJepKaHKe, 00g3aTeIbHOE ISl U3YUEeHUS
B paMKax OTAENbHBIX  Mpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne y4eOHOT0 BpeMEHHU, pEKOMEHAYEMOT0 ISl U3YYEeHUS
OTJENIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IOCIEAO0BATEIbHOCTh H3Y4YEHHs] Y4eOHOTO MaTepuana c
y4€TOM JIOTUKH TIOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3CiH;

e 1aéT METOAMYECKYI0 HHTEpIpeTaluio ILelell W 3a7ady H3ydyeHus ImpeaMera Ha
yrIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIILHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, TPEIMETHBIX), @ TaKkKe C y4ETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JEHCTBUI OOydaromerocss IO OCBOCHHMIO COJEp:KaHus
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
IIPEEMCTBEHHOCTh C OOy4YeHHEeM XHMHUM Ha YpPOBHE OCHOBHOTO 00mlero obOpazoBaHus. 3a
npeleiaMu  yCTAaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapuUaHTHOMN)
COCTABIISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTCsi BO3MOXKHOCTH BBIOOpa ero
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIPAaBJICHUEM
KOHKPETHOTO MPpoduisi 00ydIeHHUS.

B cootBerctBuM ¢ koHuenrtyaibHbIMH TONOkeHUsIMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alyio MPEEMCTBEHHOCTH C MOCIHEAYIOUIUM JSTaloM TMOJYyYEHUs XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3Y4YE€HHUE TMpeAMeTa «XUMHUS» OPUEHTHPOBAHO INPEUMYILIECTBEHHO Ha pacUIMpeHue u
yrayOieHne TEOpPeTUYECKONM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIUXCS, BBIOpABIIMX
onpeAenéHHbIi MPoQuiib 00y4eHHs], B TOM YHUCIE C MEPCHEKTUBON MOCIEIYIOMIETO MOTYYSHHS
XUMHUYECKOIro 00pa3oBaHus B OpraHu3alusx rnpodeccuoHanbHoro oopaszosanus. Hapsany ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepanbHON
00pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUsD»
OpPUEHTHPOBAHO TaKXKe Ha pelleHUe 3a/1a4 BOCIIMUTAHUS U COLIMAIBHOTO PAa3BUTHUS 00YUaIOMINUXCS,
Ha (OPMHUPOBAHKE y HUX OOIIEUHTEIEKTYaJIbHbIX YMEHUI, YMEHUN paliiOHaIN3a1H Y4eOHOTro
Tpyna W  O00OOMEHHBIX CMOCOOOB  ACATENHHOCTH, WMEIOMIUX  MEXKIUCIUILUIMHAPHBIMH,
HaJIIPEIMETHBIN XapakTep.

CocTaBisiomUMu IpeaMeTa «XUMHUs» Ha YpPOBHE YIIIyOJIEHHOTO HM3y4YeHHs SBISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3aliy COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznuuusx 6a3o0Boro u
yrIIyOn€HHOTO YpOBHEH M3ydyeHus IpeaMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUHM IOJy4yaeT ONPEAEIEHHOE TEOPETHUECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpImIMi  00BEM
dakToIornuecKoro Marepuaia. Tak, Ha yriyOJI€éHHOM ypOBHE M3y4deHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEJIMYEHHS 00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOWCTBAX MX COCJMHEHUH Ha OCHOBE PACIIUPEHUS U YIIIyOJeHMs MPEJCTABICHUNA O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLUi, pacCMaTpPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoanieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHYECKMX  JJIEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKU 3pPEHHs] DHEPreTHYECKHX HM3MEHEHHH mpHu e€ oO0pa3oBaHMM M pa3pylICHUH, a TAKXKE C
TOYKH 3pEHHS MexaHu3MoB e€ oOpazoBaHus. M3ydeHwe THUMOB peakuil JOMOJHAETCS
dbopMUpOBaHUEM MPEACTABICHHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCax U ANEKTPOIU3€E PacIlIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKLMOHHOU
CIOCOOHOCTH COCMHEHUH ylensercss 0coboe BHUMaHHE BOIpocaM 00 3JIEKTPOHHBIX 3(PdekTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHWE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy U
XapakTep JONOJHEHUH K 00IIel cucTeMe IIPEIMETHBIX 3HaHUI) OKa3bIBalOT BIUSHUE CMEXHbBIE
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa ISl KIACcCOB XHUMHKO-(hH3MYEeCKOro
npoduist 60JBINIOE 3HAYCHUE OyIyT UMETh 3JIEMEHTHI y4eOHOTO Marepuasia mo oOmeld XUMUU.
[Ipy w3yueHuM mnpeaMeTa B JaHHOM Cilydae akUEeHT OyJeT clelnaH Ha OOIIHOCTh METOOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsT TEOpuUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, FIEKTPOJIU3A, IPEACTABICHUS O CTPOCHHUH BEIIECTB U IPYTOE.

B 10 ke Bpems B coiepyKaHUM IpeaMeTa sl KIIACCOB XMMHKO-OHOIOTUYECKOTO TPOhHIIs
00BN yAeTbHBIN Bec OyaeT UMeTh OpraHuyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCTH Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHHUSI XUMUYECKON OpraHU3aluu KIEeTKU KaK
OMOJIOTUYECKONW CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K MPUMEPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTbI, KaK JIMNUJbL, OEJKU, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB OTOCHHTE3A, TbIXaHUS, MUIIEBAPECHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METOJIOB IIO3HAHUS U OIbITa MPAKTUYECKOT0 NPUMEHEHHUS HayUYHbIX 3HAaHUM HU3ydeHUe npeameTa
«Xumus» Ha yriayOJn€HHOM YpPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBI3AX C Yy4eOHBIMU
npeIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX oOnacteill «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«Matemaruka 1 nH(popMaTuKa» U «PyccKuil sI3bIK U JINTEpATypay.

[Tpu u3yuyenun ydeOHOro mpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3amauei
NEPBOCTENIEHHON 3HAYMMOCTH SBJIsIeTCS (OpPMUpOBAaHME OCHOB HAayKM XHMMHHU Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOM JAESATEIBHOCTH YEJIOBEKa W OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienue 3Toi 3aiaun Ha yriayOin€HHOM YpPOBHE M3yueHUS
npeaMeTa npeArnosaraeT peaju3aluio Takux 1emnei, Kak:

e (QopmupoBaHuE MPEJCTaBICHUN: O MAaTEPUATIHLHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benyleill posn B 00ecre4eHuH yCTOWYMBOTO Pa3BUTHS UEIOBEUECTBA: B PELICHUU
npo0eM HSKOJIOTUYECKOM, YHEpreTH4eckoil M MUIEeBOW Oe30MacHOCTH, B Pa3BUTUHU
MEAMIMHBI, CO3/IaHUM HOBBIX MAaTEpUajoB, HOBBIX HCTOYHUKOB JHEPrUHU, B
obecrieueHnn paloHaIbHOrO MPUPOJIOTIOIB30BaAHUS, B (dhopmMUpoBaHUH
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAK)KE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAHHUH, JEXKAUMX B OCHOBE XHUMHUYECKOW COCTaBIISIOIIECH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX IOHATUH, 3aKOHOB U
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEICTaBICHHI O CTPOEHMHU BEIIECTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJMHAMMYECKUX U KHUHETHUYECKHUX 3aKOHOMEPHOCTAX IPOTEKAHUS XUMHUYECKHX
peakiuii, 0 XUMHYE€CKOM PaBHOBECHH, PACTBOpPAX M JAUCIEPCHBIX CHCTEMax, 00 o0mmx
Hay4HbIX MPUHIHUIAX XUMUYECKOTO TPOU3BOJCTBA;

e (QopmupoBaHue y O0OYYArOIMIMXCS OCO3HAHHOTO TIOHMMAaHHUsS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHUYECKUX 3HaHWM Ui OOBSCHEHHUS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOM XHMHHU, IJIs1 OOBSCHEHHS W MPOTHO3HPOBAHMS SBICHHH, HMEIOLINX
€CTECTBEHHO-HAYUHYIO MPHPOIY; TPAMOTHOTO pEIIeHUs MpobiieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOM AEATEIHHOCTH YEIOBEKA,
CBSI3aHHOM C XUMHYECKMM IPOU3BOJICTBOM, MCIOJIb30BAaHUEM U IepepaboTKoM
BEILECTB;

yrayOleHne TpPeACTaBICHUN O HAy4YHBIX METOJax IIO3HaHWS, HEOOXOIUMBIX s
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUSI XUMUYECKUX
SABJICHUM, MMEIOIUX MECTO B TPHUPOJE, B MPAKTUUYECKON JEATEIBHOCTH U
MTOBCEIHEBHOW KU3HU.

B mnane peanu3zanuu MEpBOOYEPEAHBIX BOCHUTATENBHBIX M  Pa3BUBAIOIIUX (PYHKIIHMA
LEJIOCTHOW CUCTEMBbI CpeJHero oOiiero oOpa3oBaHUsS MpPU H3YyUYEHUHU Mpeamera «XUMHS» Ha
yrIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPUOOPETAIOT TAKKE LENU U 3314, KaK:

BOCIHUTAHUE YOESKIEHHOCTH B II03HABAEMOCTH SIBICHUH MPHUPOJBI, YBAKEHUS K
nporeccy TBOpYECTBA B 0O0JACTH TEOPETUYECKHX M TPHUKIATHBIX HCCIEOBAaHUN B
XUMHH, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

pa3BUTHE MOTHUBALMM K OOYYEHHIO M MO3HAHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00I[EUeTIOBEUECKUX [IEHHOCTEH;

pa3BUTHE  I[IO3HABATEJIbHBIX  HHTEPECOB, MHTEUIEKTYAJIbHBIX U  TBOPYECKHUX
crocobHocTell 00yvaromuxcs, GopMUpPOBAHME y HUX CO3HATEIBHOIO OTHOLIEHUS K
caMoOOpa3oBaHUI0O W HEMPEPHIBHOMY OOpAa30BaHHWIO KaK yYCJIOBHIO YCIEIIHOMN
npoecCHOHANBHOM U OOLECTBEHHOW NEATEIbHOCTH, OTBETCTBEHHOI'O OTHOLICHMS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e )KU3HU;

dbopMUpOBaHHE YMEHMH U HABBIKOB pa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KyJNbTyphl,  HpUOOpEeTeHHE  OmbITa  OOILIECTBEHHO-IIOJE3HON
DKOJIOTHUYECKOM 1E€ATENBHOCTH.

Yuér padoyeii nporpaMMbl BOCIIMTAHHSA.

Peanusanus BOCIUTATENBHOIO NOTEHIIMANIA YPOKOB OCYILECTBIISETCS YEPE3:

yUuéT [IEJIEBBIX ~ OPUEHTUPOB  pE3yJabTaTOB BOCHHMTAHUS B  ONpEAEICHUU
BOCIIUTATEIbHBIX 33]1a4 YPOKOB, 3aHATUH;

co3/1aHHEe ONaronpUATHBIX YCIOBHM JJIs pa3BUTHUS COLMAIBHO 3HAYMMBIX OTHOILLIEHUI
MIKOJHHUKOB W TPEXAEC BCEro I[EHHOCTHBIX OTHONICHWH K 3HAHUSAM Kak
UHTEJUIEKTYaJbHOMY  pecypcy, o0ecrneunBaromemMy Oynaymiee 4YeloBeKa, Kak
pe3yNbTaTy KpOMOTINBOTO, HO YBJIEKATEIbHOTO Y4EOHOTO TPyaa;

BBIOOpP METOJIOB, METOJIMK, TEXHOJIOIUH, OKA3bIBAIOIIUX BOCIUTATEIbHOE BO3ACHCTBHUE
Ha JIMYHOCTh B COOTBETCTBUMU C BOCIMTATENBHBIM HJAEATIOM, LENbI0 M 3aJadaMu
BOCIIMTAHUS, II€JIEBBHIMU OPHEHTUpPAaMH pe3yJbTaTOB BOCIUTAHUS; pealTHU3alLHUI0
PUOPUTETA BOCIIUTAHUS B y4eOHON AeSATEIbHOCTH;

no00p COOTBETCTBYIOUIETO COJEP)KAHUS YPOKOB, 3aJaHHil, BCIOMOIaTeIbHBIX
MaTepHaoB, NPOOJIEMHBIX CUTYalUi 7151 00CYKICHUH;

IpUBJICYCHHE BHUMAHUS OOYYalOIIMXCS K IEHHOCTHOMY acleKTy H3y4aeMbIX Ha
ypoKax TpeaMEeTOB, SBJICHHMA ¥  COOBITHH, WHUIMAPOBAHUE OOCYXKICHUH,
BBICKA3bIBAaHUI CBOETO MHEHHMs, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOUICHUS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSIM, JIHIIAM;

NpPUMEHEHHE MHTEPAKTUBHBIX (GOpM yueOHOHl paboThl — MHTEIEKTYaJIbHbIX,
CTUMYJIMPYIOIIMX IIO3HABATEIbHYI0 MOTHUBALMIO, HIPOBBIX METOJHK, IMCKYCCHIA,
JAIONIMX BO3MOXKHOCTH IPUOOPECTH OMBIT BEIEHUS KOHCTPYKTHBHOIO JHAJIOTa;



IpYyNIOBON pabOThI, KOTOPas YYUT CTPOUTH OTHOIICHUS U JIEHCTBOBAaTh B KOMaHJE,
CIOCOOCTBYET Pa3BUTHIO KPUTUUECKOTO MBIIIUICHUS;

e noOyxaeHue o0ydaromuxcs coONI0NaTh HOPMBI MOBEACHUS, MpaBWiia OOIIEHUS CO
CBEpCTHUKAMM M MEJarori4ecCKuMu pabOTHUKaMM, COOTBETCTBYIOIME YKIaay U
tpaguuusM MOV  «COII  Nel r.EpmoBa», ycTaHOBIEHHME U  IMOAJEPKKY
0OpoKenaTeaIbHON aTMOC(ephl;

e  OpraHu3alMi0 HACTaBHUYECTBA MOTHUBUPOBAHHBIX U IPYIAMPOBAHHBIX OOYYAIOLIMXCS
HaJl HEYCIEBAIOIIMMHU OJJHOKJIACCHUKAMH, B TOM YHUCIIE C 0COOBIMU 00pa30BaTeIbHBIMU
HOTPEOHOCTAMM,  JAIOIIEro  OOy4arolUMMCs ~ COLMAIbHO  3HAUYUMBIA  OIIBIT
COTPYAHMUYECTBA M B3aMMHOM ITOMOIIIH;

®  VHHMLMUPOBAHHE U MOAJCPKKY HCCIEAOBATEIbCKON IEATENbHOCTH OOyJaromuxcs,
IUIAHUPOBAaHUE U  BBINOJHEHUE HMHIUBUAYAJIbHBIX M  TPYNIOBBIX IPOEKTOB
BOCIIUTATEIILHON HAIIPABICHHOCTH;

O01ee YHCI0 YACOB, MPETYCMOTPEHHBIX IJIsl H3yYeHHs XUMUHM HA YIJIy0JIeHHOM YPOBHe
cpeaHero oomero odopazoBanmusi, cocranisier 204 yacos: B 10 kiacce — 102 yaca (3 yaca B
Henes0), B 11 kiaacce — 102 yaca (3 yaca B He1eJ1o0).



COILEPKXAHUE OBYUYEHUASA

10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMHH.

[Ipenmer u 3HaYeHHE OPraHUYECKOW XMMUH, MPEICTABICHHE O MHOrOOOpa3HHM OPTaHUYECKUX
COCIMHECHUM.

DJNEeKTPOHHOE CTPOEHHE aToMa YIiIepoAa: OCHOBHOE M BO30YXIEHHOE COCTOsIHMs. BaneHTHbIe
BO3MOXXHOCTH aTOMa yrjiepoja. XHUMHUYECKas CBA3b B OPraHUYECKUMX COCAVHEHHAX. THIbI
rHOpUIM3alM aTOMHBIX opOuTaneit yriepoma. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOH CBSI3U
(0OMEHHBI M JAOHOPHO-AKLENTOPHBIN). TUMbl MepeKpbIBaHUS aTOMHBIX OpOWUTanei, G- U M-CBA3HU.
OnuHapHas, ABOMHas U TpoiHas cBA3b. CrocoObl pa3pbiBa CBsA3eH B MOJIEKYJIAaX OPraHUYECKHUX
BemiecTB. [loHsTHE 0 CBOOOIHOM pajuKalie, HyKJIeo(uiie 1 eKTpoduie.

Teopus crpoeHust oprannyeckux coequHeHnid A.M. bytinepoBa U COBpeMEHHBIE IPEICTABICHNUS
O CTPYKTYpE MOJIEKYJ. 3HAUEHHE TEOPUU CTPOCHHSI OPraHUYECKUX COEIMHEHUU. MosekynspHble U
CTpYKTypHBIe (GopMynbl. CTpyKTypHbIE (DOPMYJIBI Pa3IUYHBIX BHJIOB: pa3BEPHYTas, COKpallEHHas,
ckesieTHast. M3omepus. Buasl u3omepuu: CTpyKTypHas, IPOCTPAHCTBEHHAs. DJIeKTPOHHbIE () (eKThI B
MOJIEKYyJIaX OPTaHUYECKUX COCTUHEHNUH (MHAYKTUBHBIA 1 Me30MEepHBIN 2(P(EKTh).

[IpencraBnenne o kiaccuukanmuu OpraHUYecKuX BemiecTB. lloHATHE O (QYHKIMOHATBHOM
rpynne. I'omonorusa. I'omonmormyeckue psael. CucremaTHdeckas HOMEHKIJIATypa OPraHUYECKUX
coeaunenuii (IUPAC) u TpuBuaiibHble Ha3BaHUSI OTJENIBHBIX NPEICTaBUTEICH.

OcobeHHOCTH U KJIacCU(PUKALMS OPraHUYECKUX peakiuil. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKiuy B OPraHUYECKON XUMUH.

OKCIIEpUMEHTAJIBHBIE METOJABl M3YyYEHHUS BEIIECTB W UX MPEBPALIECHUN: O3HAKOMIIEHHE C
o0pa3llaMu OpPraHMYecKHX BEIIEeCTB M MaTepuajaMHd Ha HUX OCHOBE, OIBITHI MO MpPEBpaIEHHIO
OpPraHMYECKUX BEILECTB MpU HarpeBaHUM (IUIaBl€HUE, OOYIJIMBAaHWE U TOPEHUE), KOHCTPYHUPOBAaHUE
MoOJIeIe MOJIEKYJ OPraHUYECKUX BEILECTB.

Yriaesoaopoasl.

Ankanbl. ['omonoruueckuil psa ankaHoB, oOmias (opmyia, HOMEHKIATypa M H30MepHsl.
DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJl aJKaHOB, sp3-m6pmm3aum ATOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. OuU3ndecKue CBONCTBA ATKAHOB.

XHWMHUYECKHE CBOICTBA QJKAHOB: PEAaKLMH 3aMEIEHUs, W30MEPHU3aLUH, AETUAPUPOBAHUSA,
LUKIU3alUY, TUPOJIN3a, KPEKUHra, ropeHusd. llpeacraBienne o MexaHu3Me peakuuil paguKaibHOIO
3aMEIIEHUS.

Haxoxnaenue B mpupoae. CriocoObl mosydyeHus: ¥ MpUMEHEHHE aJTKaHOB.

Huxnoankanel. OOmas Qopmyna, HOMeHKiarypa W u3omepus. OCOOCHHOCTH CTPOCHHS U
XUMHUYECKHX CBOMCTB MalbIX (LIMKJIOMPOIAH, HUKIO0YTaH) U OOBIYHBIX (LIMKJIOMEHTAH, IUKJIOTeKCaH)
UKJI0aNKaHOB. CIOCOOBI MOTY4YEHUS U TPUMEHEHHE [TUKI0AIKAHOB.

AnkeHbl. ['OMOJIOTHYECKU DPsii aKeHOB, 00mIast GopMyiia, HOMEHKIATypa. DJIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIT aIKEHOB, SP°-THOPHIM3AIHS ATOMHBIX OpOHTaeil yIiIeposa, o-
U m-cBsi3u. CTpYKTypHasi U reomeTpuueckas (Luc-TpaHc-) uzomepus. Ou3nyeckre CBOMCTBA aJIKEHOB.
XUMHYECKHE CBOWCTBA: PEaKLMM IIPUCOCIUHEHMS, 3aMEIIECHUS B (-IIOJIOKEHUE IPU JABOWHOU CBS3H,
nojauMepusanuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakud HA JTBOWHYIO CBS3b.
CriocoObl 1oJTy4eHHsl U IPUMEHEHHUE AJIKEHOB.



Ankaauensl. Kimaccudukarys aakaaueHoB (CONPsDKEHHBIC, U30JIMPOBAHHBIC, KYMYIUPOGAHHbIE).
OCoOOEHHOCTH AJIEKTPOHHOTO CTPOSHUS M XUMHUYECKMX CBOHCTB COINPSOKEHHBIX aueHoB, 1,2- u 1,4-
npucoenuHenue. Ilomumepuszanust conpspk€HHBIX aAueHoB. CrocoObl TMOMy4YeHUS U NPUMEHEHUE
AJIKaJIMEHOB.

Anxunbl. ['omonormyeckuil psa ankuHOB, oOmias (opmyrna, HOMEHKJIATypa U H30MEpHS.
DJNEeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJ1 AaJIKHHOB, SP-THOpPHIM3AIUs aTOMHBIX
opOutaneit yriepoma. dusnueckwe CBOWCTBA AQJIKMHOB. XWMHUYECKHE CBOWCTBA: PEaKIUU
MIPUCOECIUHEHMS, TUMEPU3ALMM U TpPUMEpHU3aluu, OKHUCIeHUA. KHCIOTHBIE CBOICTBA AQJIKMHOB,
MMEIOIUX KOHIEBYIO TPOWHYIO CBsi3b. KayecTBeHHbIE peaklUWd Ha TPOHHYIO CBsi3b. CrocoObl
MOJIYYEHUSI U TPUMEHEHHUE AIKUHOB.

ApoMaTudeckue YrieBoAopoasl (apeHbl). ['omomoruyeckuil psii apeHoB, obmias (opmya,
HOMEHKJIATypa U HM30MEpHUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNbl OEH307a.
dusnyeckue CBONCTBA apeHOB. XUMHYECKHE CBOIICTBa O€H30lla M €ro TrOMOJIOTOB: pEaKIuu
3aMelIeHUs] B OCH30JbHOM KOJBLE M YIJIEBOJAOPOAHOM pajuKale, peakUUU MPUCOSIUHEHMUS,
OKHCJIEHHE TroMoJioroB Oen3zosa. IlpencraBneHne o0 OpUEHTUpPYIOLIEM AEMCTBUM 3aMECTUTENEH B
OCH30JIbHOM KOJIbLIC Ha MPUMEpE AIKHIBHBIX PAIUKAIOB, KAPOOKCUIBHOMN, THIPOKCUILHOW, aMUHO- U
HUTPOTPYIIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHYECKUX CBOMCTB ctupona. [lomumepusanus
ctuposia. CriocoObl IOJIy4eHuUsl ¥ IPUMEHEHUE apOMATUYECKUX YIIIEBOJAOPO/IOB.

[Tpuponnsiii ra3. [Tonyrasie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenne. KameHHbIH yronp u
MPOAYKTHl ero mepepaboTku. CrocoObl mepepaboTku He(TH: MEeperoHka, KPEeKUHT (TepMHYECKHIA,
KaTaJUTHYeCKuil), puGOpMUHT, muponu3. [IpoaykTel mnepepaboTku HEPTH, HX NPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TAIOT€HIPOU3BOIHBIX YIJIEBOJIOPOIOB. Peakinu 3aMelieHus rajoreHa
Ha TUIPOKCOrPYIY, HUTPOTPYIILY, IMAHOTPYIIY, aMUHOTpynny. JleficTBue Ha TaJoreHnpon3BOIHbIE
BOJIHOT'O U CIIMPTOBOTO pacTBopa Iménoun. BzaumonelicTBrue AUraioreHaIkaHOB ¢ MarHUEM U IIUHKOM.
[lonsiTHE O  METaVIOOPTaHUYECKUX  COE€OUHEHMsX. Vcroib30BaHME — TaJlOreHIPOU3BOJHBIX
YTJIEBOIOPO/IOB B OBITY, TEXHUKE U ITPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKcrepuMeHTAIbHBIE METOJIbl U3yUEHHS BEIIECTB U MX MPEBpAIlEHUI: N3ydeHne (PU3NIeCKUX
CBOMCTB YIJIEBOJOPOAOB (PAacCTBOPUMOCTH), KAueCTBEHHBIX pEAaKIMH YriIeBOJOPOAOB pPa3IMUHBIX
KjaccoB (obOecuBeunBaHWe OpOMHOW WJIM MOAHOMW BOJABI, pacTBOpa IE€pMaHraHaTa Kajwus,
B3aMMOJICHICTBUE alleTWIeHa C aMMHAYHbIM pacTBOpoM okcuaa cepebpa(l)), kauecTBeHHOE
oOHapyKeHMe yriiepojia U BOJ0po/ia B OPraHMUECKUX BELIECTBAX, MOJyUeHHE ITUIICHA U U3YUEHUE ero
CBOMCTB, 03HaKOMJIeHHE ¢ KoyulekiusaMu «Hedte» u «Yromby, ¢ oOpasuamMu miaacTMace, KayuykoB U
PE3UHBI, MOJIETTUPOBAHUE MOJIEKYJI YIIIEBOJOPOIOB U FaIOreHIPOU3BOAHBIX YTIIEBOI0POIOB.

Kucnopoacoaepxamme oprannyeckne coeiNHEHUsI.

[IpenenpHble 0qHOATOMHBIE CIUPTHL. CTpoeHUEe MOJIeKY (Ha MpUMEpe METaHOJda W JTaHOJa).
I'omonornueckuii psg, obmas hopmyina, u3oMepusi, HOMEHKIAaTypa U kiaccudukanus. Ouznueckue
CBOMCTBA MpEENIbHBIX OJHOATOMHBIX CHUPTOB. BOomopoaHbie CBSI3W MEXAY MOJIEKYJaMH CIUPTOB.
XUMHUYECKHE CBOMCTBA: pPEAKIUU 3aMElIeHMs, JAeTujpaTalid, OKHCJICHHS, B3aUMOJIEUCTBUE C
OpraHWYeCKUMH M HEOPraHMYECKUMU KuciioTamMu. KauecTBeHHast peakiusi Ha OJIHOATOMHBIE CIHPTHI.
JleificTBue 3TaHONa W METaHOJIA Ha OpraHu3M dejoBeka. CrmocoObl TOJMyYeHHUs] W TIPUMEHEHHE
OJIHOATOMHBIX CITUPTOB.

[Ipocteie 3¢duper, HOMEeHKIaTypa U u3oMepus. OCOOCHHOCTH (U3MUYECKUX M XUMHUYECKUX
CBOMCTB.



MHOroaroMHbl€ CIUPTHI — ATUICHITIUKOIb U MHLIEpUH. PU3HUECKre U XUMUYECKHE CBOMCTBA!
peakluu 3aMelleHHs, B3aUMOJCHCTBHE C OpPraHUYECKMMHU U HEOPraHUYECKHUMH KHUCJIOTaMHU,
KaueCTBEHHasl peakiusi Ha MHOroaroMHble chupThl. [lpeacraBieHne o0 MeXaHU3ME peaKIHil
HykJ1eopuiIbHOro 3amenieHus. JlelictBue Ha opranu3M denoBeka. CrocoObl MOJydYeHus: U IPUMEHEHHE
MHOI'0aTOMHBIX CIIUPTOB.

@®enon. CTpoeHHE MOJEKYJNBI, B3aUMHOE BIHUSHUE THUAPOKCOTPYNIBI U OCH30JIBHOTO spa.
dwusnyeckue cBoiicTBa GpeHona. OCOOCHHOCTH XMMHUECKUX CBOUCTB (heHona. KauecTBEeHHBIC peakiiuu
Ha  ¢enon. TokcuuHocth  ¢enoma. CnocoObl  MOMydeHHsT W IpuUMeHeHue  (eHodna.
®enondpopManbaeriuaHas cMoJa.

KapOoHunbpHBIE COSAMHEHHS] — QIBJETUIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE KapOOHWILHOM
rpynmbsl.  ['omMonorudeckwe psiabl  anbICTUIOB W KETOHOB, oOmas Qopmymna, wuzomepus u
HOMEHKJIaTypa. PU3nuecKue CBOMCTBA aJIbIETU0OB U KETOHOB. XMMHYECKUE CBOMCTBA aJbJETHI0B U
KETOHOB: peakluuu npucoeanHeHuss. OKHUCIEHUE aabJeru/ioB, KAUeCTBEHHbIE PEaKLUU Ha ajbICTH/IbI.
CriocoObl OTy4eHHs! ¥ TIPUMEHEHHUE aJIbJIETUIOB U KETOHOB.

OMHOOCHOBHBIE TIpEJeIbHBIE KAapOOHOBBIC KHUCIOTHL. (COOCHHOCTH CTPOCHHSI MOJIEKYII
KapOOHOBBIX KHCIOT. WM3omepuss u HoMeHknaTypa. Dusnyeckue CBOWCTBA OJAHOOCHOBHBIX
npeebHbIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSI3U MEXAY MOJEKylTaMu KapOOHOBBIX KHCIIOT.
XUMHAYECKHUE CBOMCTBA: KHCIOTHBIC CBOWCTBA, pEaKIUs OSTEPUPHUKAIUHN, PEAKIHH C YyJacTHEM
YIJIEBOJOPOAHOTO paaukaia. OcOOEHHOCTH CBOMCTB MypaBbUHOU KUCTIOTHI. [IOHSATHE O MPOU3BOIHBIX
KapOOHOBBIX KUCJIOT — CIOKHBIX 3pupax. MHorooOpasue kapOoHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB
HETpeeNIbHBIX u apOMAaTUYECKHUX KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX KHCIIOT,
THAPOKCUKAPOOHOBBIX KHUCIOT. [IpeactaBuTenu BbICHIMX KapOOHOBBIX KHCIOT: CT€apUHOBAs,
MaJbMUTHUHOBAS, OJICUHOBAS, JIUHOIEBAA, TUHONEH08aAs. KUCIOTHI. CIIOCOOBI TOYYeHHs] U TTPUMEHEHUE
KapOOHOBBIX KUCIOT.

Crnoxubie 3¢upsl. ['omonorudeckuii psa, oOmas ¢opmyna, U30MepHsS W HOMEHKJIATYypa.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA: THPOJIN3 B KUCION U LIEJIOYHOU Cpee.

XKupsl. Crpoenue, (uznueckue M XHMUYECKHE CBOMCTBA JKUPOB: THJPOJIU3 B KUCIOW H
menouHoi cpeae. OCoOEHHOCTH CBOWCTB JKHMPOB, COJAEPIKAIIUX OCTATKU HEMPEAENbHBIX KUPHBIX
KHUCIOT. JKUpbI B IPUPOJE.

MpbL14 KaK COJIM BBICIIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBHE.

O6mas xapakTepucTHKa yrieBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, TU- U TTOJIMCAXapU/IbI).
MoHnocaxapupl: TIOK03a, (pyKTO3a, Tanakrosa, pubosa, ne3okcuprbdo3a. dusnueckue CBOWCTBA U
HaxoxJeHue B mnpupoje. PoTocuHTEe3. XUMHYECKHME CBOMCTBA TJIFOKO3bI: PEAKIMH C Y4YacCTHEM
CIIUPTOBBIX M aNIbJICTHIHON TPYII, CIIUPTOBOE W MOJIOYHOKHKCITIOE OpokeHue. [IpumeHeHne TioKo3sl,
e€ 3HAYCHHE B KU3HENEATECILHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MajJbTO3a W JIAKTO3a.
BoccranaBnuBatonue 1 HeBOCCTaHaBIMBarOIIUe aucaxapuibl. ['uaponus aucaxapuaoB. Haxoxaenue
B npupojne u mnpumeHeHue. I[lonmmcaxapuabl: Kpaxmajn, T[JIMKOreH H 1Heiwnono3a. CtpoeHue
MaKpOMOJIEKYJI Kpaxmasia, TJIMKOTeHa M 1eJUTI0103bl. DU3nUecKre CBOMCTBA KpaxMasa U IEJUTHOJIO3HI.
XHUMUYECKUE CBOMCTBA KpaxMasa: THIPOJIN3, KAYeCTBEHHAs PEAKIHs ¢ HOJIOM. XMMHUYECKUE CBOMCTBA
LEJUTIONO3BL: TUAPONIH3, TOTydeHHe 3(PHUpPOB MeuTono3bl. [loHATHE 00 HMCKYCCTBEHHBIX BOJOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

OKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB M HUX MPEBpAIICHUl: PacTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJE, B3AMMOJEHCTBHE ATAHOJIA C HATPUEM, OKHUCIEHUE 3THJIOBOTO CIHUpPTa B
aNbJEru]] HAa PACKAIEHHOW MEIHOW IPOBOJIOKE, OKHCIEHUE 3TUJIOBOTO CIIUPTA JAUXPOMATOM KaJIUS
(BOBMOXHO WCIOJNB30BAaHUE BHUACOMATEPUATOB), KAYECTBCHHBIE PEAKIMU Ha albJIeTUibl (C
ruapokcuaoM nuammuHcepebpa(l) u rumpokcuaom meau(ll)), peakius raunepuHa ¢ THAPOKCHIOM



meau(ll), xuMuueckre CBONCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3AMMOJICHCTBHE PACTBOPA TITFOKO3BI C
runpokcuaom meau(ll), B3aumozeiicTBie kpaxmana ¢ HOA0M, PELIEHUE 3KCIEPUMEHTAIBHBIX 3a/1a4 110
temaMm «CrupThl ¥ Penonsl», «KapOoHoBbie KUCTOTHI. CloKHBIE 3)UPBD».

A3oTcoaepxaliue OpraHu4ecKkue coeJHHEeHUsl.

AMUHBI — OpraHu4eckre Npou3BoaHble aMMuaka. Kinaccudukanus aMuHOB: anudaTHueckue U
apoMaTU4ecKue; IEepBHUYHBIC, BTOPUYHBIE M TpeTHyHble. CTpoeHHe MoyeKyn, obmas ¢opmyna,
MU30MepHsi, HOMEHKJIATypa U (PU3HUECKHUe CBOMCTBA. XUMHUYECKOE CBOMCTBA aM(PATUUECKUX aMHHOB:
OCHOBHBIE€ CBOICTBA, aJKWJIMPOBAHUE, B3aUMOJCICTBUE MEPBUYHBIX AMHUHOB C a30TUCTON KHUCJIOTOM.
Conm aJIKuIaMMOHHSL.

AHWIMH — TpeAcTaBUTENb aMUHOB apomarhyeckoro psaa. CrpoeHue aHwinHa. B3aumHoe
BIMSIHUE TPYNI aTOMOB B MoJieKyle aHuianHa. OcoOEHHOCTH XHUMHYECKHX CBOWCTB aHWJIMHA.
KauecTtBennsie peakuuu Ha aHuiauH. CrocoObl MOMyYeHUS U MPUMEHEHUE anupaTUIeCKUX aMUHOB.
[Tonydyenue aHWIMHA U3 HUTPOOEH30IA.

AmuHokucnotel. Homenknatypa u uzomepusa. OTaenbHble NPEACTaBUTENN 0-aMUHOKHUCIIOT:
JIMUUH, alaHuH. PU3HYEeCKHe CBOMCTBA aMUHOKHUCIOT. XMMHYECKHE CBOMCTBA AMUHOKHUCIIOT Kak
aM(pOTEepHBIX OPraHMYECKUX COCOUHEHUH, peakuus MOJUKOHACHCAIMU, OO0pa30BaHME MENTHUIHON
cBA3U. bruonoruyeckoe 3HayeHue aMUHOKUCIOT. CUHTE3 U TUAPOIIU3 NENTUIOB.

benku kxax mpupoaHsie monuMepsl. [lepBuuHasi, BTOpUYHAS W TPETHYHAs CTPYKTypa OEIKOB.
XuUMHUYECKHE CBOMCTBA OEJIKOB: TUAPOIIN3, JEHATYPALlNs, KAUECTBEHHbIE PEaKIIUU Ha OEJIKH.

DKCrepuMEHTANIbHBIE METObl M3YYCHHsI BEIIECTB U MX MPEBPAILLECHUI: pacTBOpeHUE OENKOB B
BOJe, JeHaTypamus OelKOB TpU HArpeBaHWHU, I[BETHbIE pEaKIMd Ha OCNKH, pelIeHue
SKCIIEPUMEHTAJbHBIX 3a/ady [0 TeMaM «A30TCOJAEp)KAllMe OpraHMYeCKHUe COEIUHEHUs» U
«Pacro3HaBaHne OpraHMYECKUX COECTUHEHHI.

BbicokomosekyIsipHbIe COCTUHEHHUS.

OCHOBHBIE TIOHSTHSL XHMHUHU BBICOKOMOJIEKYJSIDHBIX COEAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb NOJUMEpPU3ALMM, CPEAHssI MoJieKyisipHas macca. OCHOBHBIE METOMbI
CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COSUHEHUH — MOJIMMEPU3aLNs U TOJUKOHIEHC Al

[Tonumepnsle Matepuanbl. [lmactmacchl (MOMUATHIICH, MOJIHIPONHIICH, MOJIUBHHUIXIOPHU]I,
MOJIUCTUPOJ, TONUMETUIMETAKpUIaT, TMOMUKApOOHATHI, MOJMATUICHTepedTanar). YTUIU3aluus U
nepepaboTKa MIacTUKA.

DOnactoMepbl:  HaTypajbHBIA  KayyyK,  CHHTETHYECKHEe  Kaydyyku  (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BosiokHa: HaTypanbHble (XJIONOK, ILIEPCTh, IIENK), HWCKYCCTBEHHBbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KaIpOH | JIABCaH).

[TonuMepsl crenuanbHOrO HazHayeHHUs (Te(JIOH, KeBiap, AJIEKTPONPOBOISALINE MOIUMEPHI,
Ouopaznaraemble IMOJIUMEPHI).

OKCIIEpUMEHTAJIBHBIE METOJbl M3yYEHHUS BEIIECTB W UX IPEBPALLEHUI: O3HAKOMIIEHHE C
oOpa3naMid  HPHUPOJHBIX U  HMCKYCCTBEHHBIX  BOJIOKOH, IUIACTMacC, KaydyKoB, pellleHue
AKCIIEPUMEHTATIBHBIX 337a4 1o TeMe «Pacrno3HaBaHue M1acTMacC U BOJIOKOHY.

Pacuérnpie 3amaun.

Haxoxnenne MoONEKyasipHOM (OpMyNbl OpraHMYeCKOro COEAMHEHHUS IO MAacCOBBIM JOJSIM
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKJIEHUE MOJIEKYISIpHONH (OpPMYIbl OpraHUYECKOro
coeMHEeHHS 1o Macce (00BEMY) MPOAYKTOB CrOpaHUs, MO KOJIMYECTBY BelecTBa (Macce, 00bEMY)
NPOAYKTOB pPEAaKUWU W/WIM HMCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpHOW  (OPMYIIbI
OpPraHUYECKOr0 BEIIECTBA HA OCHOBE €ro XWMHYECKHX CBOHCTB WIM CHOCOOOB IOJydeHUS,
OnpeIelIeHUE 10U BbIX0OAa MPOAYKTa PEAKI[UU OT TEOPETHUYECKH BO3MOXKHOTIO.



MexnpeaMeTHBIE CBSI3H.

Peanuzanus MexnpeaMETHBIX CBA3€M Ipu M3ydeHMM opraHuuyeckoil xumuu B 10 kiacce
OCYIIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHITHIA,
MPUHATHIX B OTJICIBbHBIX PEAMETAaX €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OO0mume ecTeCTBEHHO-HAY4YHbIC TOHATHSA: SBJICHUE, HAYYHBIH (PakT, TUIOTE3a, TEOpHsl, 3aKOH,
aHaIn3, CUHTE3, KiIaccudukarys, HaOJroIeHne, H3MEPEHUE, SKCTICPUMEHT, MOEIb, MOJISIIUPOBAHHE.

®usuka: marepus, aroM, JJEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJa, YHEPreTUYECKUN YpPOBEHb,
BEILIECTBO, TEJIO, OOBEM, arperarHoe COCTOSHHUE BEIIECTBa, (U3UYCCKHUE BEIMYMUHBI, CIUHHUIIBI
WU3MEpEHHUs], CKOPOCTh, SHEPT U, Macca.

buonorus: kneTka, opraHu3M, SKOcHUCTeMma, Ouocdepa, MeTabOIM3M, HACIEIACTBEHHOCTD,
aBTOTPO(HBINA ¥ reTepOoTPOHBINA THIT TUTAHMS, OpOKEeHUE, POTOCHHTE3, BIXaHUE, OCIIKH, YIIICBOIBI,
KHUPbI, HYKJICMHOBBIE KUCIIOTHI, ()EPMEHTHI.

I'eorpadus: moae3Hpie HICKONAEMBbIE, TOIUTHBO.

TexHoNmOrHsA: TUIIEBBIE MPOJIYKTHI, OCHOBBI PAllMOHAIBHOTO MHWUTAHHUS, MOIOIIME CPENCTBA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aToMHBIX sjaep. XUMHUuyecKui snemeHT. M3ortombl. CTpoeHHE 3IIEKTPOHHBIX
000JI04eK aTOMOB, KBaHTOBBIE UMCIIA. JHEPreTUUYECKHE YPOBHU U TMOTYPOBHU. ATOMHBIE OpOUTAIIH.
Kraccudukaiuss XAMUIeCKUX 3JIeMeHTOB (S-, p-, d-, f-ajmementsi). Pacmpenesnenue 31eKTpOHOB 1O
ATOMHBIM OpOHUTAISIM. DJIEKTPOHHBIE KOH(PUTYpaIlMd aTOMOB dJEMEHTOB IE€PBOr0O—4ETBEPTOTO
MEPUOIOB B OCHOBHOM M BO30YXXIEHHOM COCTOSIHUM, OJJICKTPOHHBIE KOH(MUTypalluu HOHOB.
DNEeKTpOOTPULIATETbHOCTD.

[Tepuonnueckuii 3akoH U Ilepuoguueckas cucrema xumuyeckux aaeMeHToB .M. Menneneesa.
CBsi3b MEepUOANYECKOTO 3aKoHa U [leproanyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOM
TEOpHEH CTPOCHHS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XWMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX MU MPOCTHIX M CIOKHBIX BEIIECTB MO IPYyMIaM U MeprojaM. 3HaUeHHEe MEPUOIHUECKOTO
3akoHa /[.1. MeHneneena.

Xumuyeckasi CBA3b. BuAbl XUMHYECKOW CBSA3U: KOBAJEHTHAsA, HWOHHAsA, METAJIMYECKas.
Mexanu3mbl 00pa3oBaHUSI KOBAJIEHTHOHM CBSI3U: OOMEHHBIM M JOHOPHO-aKLENTOPHBIN. DHeprus u
JuiHa CBs3U. [1oNsipHOCTB, HANPaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM CBsi3u. KpaTHble cBs3M.
Bonopoanas cBs3b. MexMOIEKYIISIpHBIE B3aUMOICHCTBHSL.

BaneHTHOCTh M BaJICHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b JJIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C
HX TEOMETPUYECKHUM CTPOCHHUEM (Ha IPUMEPE COSTMHEHUN SJIEMEHTOB BTOPOTO MEPHO/IA).

[IpeacraBnenne 0  KOMIUIEKCHBIX — coenuHeHMsX. (CocTaB  KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTenb, JUTAaHIbl. 3HAUYEHUE KOMIUIEKCHBIX  coenuHeHuid. [lonartue o
KOOPJMHALIMOHHON XHUMUHU.

BemectBa MOJEKyISIpHOrO M HEMOJEKYJISIPHOTO CTPOCHMS. THUMBI KPUCTATIMYECKUX PEIIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

[Tonstue o nucnepcHbix cucteMax. McruHHbIE pacTBOpbl. [IpenacraBieHue O KOJUIOHUIHBIX
pactBopax. CrocoObl BbIpa)KE€HHUsI KOHIIEHTPAIlMM PacTBOPOB: MaccoBasi J10Ji BEIIECTBAa B PacTBOpE,
MOJISIDHAsE ~ KOHILIEHTpauusa. HacellleHHble W HEHACBIIEHHBbIE  PACTBOPBI, PACTBOPUMOCTb.
Kpucrannoruapartsl.



Knaccudpukanus M HOMEHKIAaTypa HEOPraHMYECKMX BEIIEeCTB. 1pHUBHAIbHbIE Ha3BAHUSA
OTJIEJIbHBIX MIPEACTABUTENEH HEOPIraHUUECKUX BEILIECTB.

Knaccuukanuss XMMHUYECKUX pEaKUuil B HEOPraHMYECKOW M OPraHWYeCcKOl XHWMHUH. 3aKOH
COXpaHEHHs MacChl BEIIECTB; 3aKOH COXPAHEHMS W MPEBpAIICHUS SHEPIMM NP XUMUYECKUX
peakuusx. TernoBbie 3)PeKThl XUMHUUECKUX peakuii. TepMoXUMUYECKUEe ypaBHEHHUSI.

CKOpOCTh XMMHUYECKOW peakIuu, €€ 3aBHCUMOCTh OT Pa3IMuYHBIX (pakTopoB. ['OMOreHHBIE H
rereporeHHsle peakiuu. Karanus u katannsaTopsl.

OOpatumble 1 HeoOpaTHUMble peakIuu. XUMHUYECKoe paBHOBecue. KOHCTaHTa XUMHYECKOIO
paBHOBecHsl. DaKTOPBI, BIUSIOLIME HA OJIOKEHUE XUMUYECKOTO PABHOBECUS: TEMIIEPATypa, JaBJICHUE
1 KOHIIEHTPALMH BEILECTB, yyacTByomux B peakuuu. ITpunnun Jle [larense.

Onexrponutuyeckas auccornuanus. CuiibHbIe U ciaaldbie 1eKTpoiuThl. CTENeHb JUCCOIMAIIUN.
Cpena BOAHBIX PAacTBOPOB: KHUCIOTHAs, HEHTpalbHas, LIeJo4Has. Bomopoaubiii mnokaszarens (pH)
pactBopa. ['uaponus coneit. Peakiinu noHHOTO OOMEHa.

OxucauTenbHO-BOCCTaHOBUTENbHBIE — peakuuu. CreneHb  okucieHus. OKuciIutenb U
BOCCTaHOBUTENb. lIpomecchl OKUCIEHHMS UM BOCCTAHOBJIEHMs. BaxkHelliue OKUCIUTENH U
BOCCTAHOBUTEJIN. MeTO/1 3JIEKTPOHHOT0 OajiaHCca. DJIEKTPOJIU3 PACTBOPOB U PACI/IaBOB BEIIECTB.

OKCIepUMEHTAIIBHBIE METO/IbI U3YUYEHHsI BEIECTB U UX MPEBPALCHUI: pa3I0KEHNE TIEPOKCUIA
BOJZIOPOJia B MPUCYTCTBUU KaTaIU3aTOPa, MOJENIN KPUCTAUIMYECKUX PELIETOK, NPOBEACHUE pEeaKLUi
HMOHHOIO0 OOMEHa, ONpPEJEJIEHHUE Cpebl PACTBOPOB C IOMOILIBIO WHIUKATOPOB, W3YYEHHE BIUSHUS
pa3INYHbIX ()aKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIMH U MOJI0KEHNE XUMHUECKOTO paBHOBECHSI.

Heoprannyeckasi Xumus.

[Tonoxenne Hemerauios B [lepuoauyeckon cucteme xumudeckux 3ieMeHToB [[.1. Menneneesa
U OCOOEHHOCTH CTPOEHMS UX aTOMOB. Du3nueckre CBONCTBA HEMETAIUIOB. AJUIOTPONUS HEMETAIIIOB
(Ha mpuMepe KUciaopoa, cepsl, hocdopa u yriaepoza).

Bonopon. Ilomydenue, ¢usnyeckre M XUMHYECKHE CBOMCTBA: pEAKIMHU C MeETaUlaMU |
HEMETAJUIAMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ Mapuapl. TOIUIMBHBIE 3JIEMEHTHI.

l'anorensl. Haxoxnenue B mnpupoje, cHocoObl MOJNy4eHHUs, (PU3NYECKHe U XUMHYECKHE
cBoiicTBa. ['amoreHoBojoponbl. BakHelmne KHCIOPOACOAEpXkKAILUE COECOUHEHUS TaJOrEHOB.
JlaGopaTopHble M NMPOMBILUIEHHBIE CHOCOOBI MOJIy4YEHHUs! TajJoreHoB. [IpuMeHeHue rajoreHoB M MX
COCIMHEHU.

Kucnopon, o30H. JlaboparopHble U NPOMBILUIEHHBIE CIOCOOBI TOJYYEHUS KHUCIOpOAA.
du3ndecKknue 1 XMMUYECKHE CBOICTBA U TPUMEHEHHUE KUCI0pO1a U 030HA. OKCUABI U IEPOKCUIBI.

Cepa. HaxoxxaeHue B mpupoje, CrocoObl ModydeHus, GU3NYeCKUe U XUMHYECKUE CBONCTBA.
CepoBoaopon, cynmbduasl. Oxcua cepoi(1V), okcun cepsi(VI1). CepHucrtas u cepHasi KUCIOTBI U UX
conu. OcCOOEHHOCTH CBOMCTB CepHOI KUCIOTHL. [IprMeHeHne cepbl U €€ COeTMHEHHIH.

Azot. Haxoxnaenue B mpupoje, crnocoObl MoayyeHHs, (GU3nYeckue U XUMHUYECKHUEe CBONCTBA.
Ammuak, HUTpUIbL. OKCUIBI a30Ta. A30THCTas M a30THAS KUCIOTH U UX cosid. OCOOEHHOCTH CBOWCTB
a30THOM KucaoThl. [IpMeHeHne a3oTa u ero coequHeHN. A30THbIE y100peHusl.

®docdop. Haxoxaerne B mpupoje, CrocoObl MoTydeHus1, Pu3nieckue 1 XUMHIECKHUE CBOWCTBA.
®ochunst u pochun. Oxcuasl pochopa, pochopHas kucnora u e€ conu. [Ilpumenenue Gocdopa u ero
coeauHeHuil. @ochopHbie y10OpeHHsL.

VYrnepon, HaxokJIeHUe B MpHUpoje. AJUIOTpornHble Moaudukanmu. Ouznyeckue 1 XUMMHUYECKUE
CBOMCTBa MPOCTHIX BEHIECTB, 0Opa3zoBaHHbIX yriaepogoM. Oxcun yriepoaa(ll), okcun yrmepoma(lV),
yroJibHast KUCIOTa W €€ conu. AKTHUBUPOBAaHHBIM yronb, aacopOuus. DyminepeHsl, rpades,
yriaepoaHsle HaHOTpyOkH. IIprMeHeHHMe NpOCTBIX BEIIECTB, OOpPAa30BaHHBIX YIJIEPOAOM, H €ro
COCTUHEHU.



Kpemuwniti. Haxoxnaenwe B mpuponae, CHocoObl TMOJydeHUs, (PU3NUecKne MU XUMHUUYECKHE
cBoiictBa. Oxcup kpemHusi(1V), kpemHueBas KuCIOTa, CUIUKaThl. IIpuMeHeHHMe KpeMHHS U €ro
coequHeHunil. CTekI1o, ero MojlyueHue, BU/IbI CTEKIIA.

[Tonoxenue meramoB B Ilepuoguueckoil cucreMe XHUMHYECKHX 3JeMeHTOB. OcoOeHHOCTH
CTPOEHHUSI 3JIEKTPOHHBIX 000JOYEeK aToMOB MeTauioB. OOmme Qu3nuecKkue CBOICTBa METALIOB.
[Ipumenenne MeTaioB B ObITY M TexHUKE. CIJIaBbl METAIIIOB.

DNEeKTPOXUMHUYECKUI pAJ HampsikeHUd MeTayuioB. OOmme crnocoObl MOMYyYeHHS METaIJIOB:
TUAPOMETAUIYprusi, HUPOMETAIUIYPrus, 3JeKTpoMeTautyprusd. I[loHsTHe O KOppO3MM METAIUIOB.
Cr1ocoOblI 3alUThl OT KOPPO3UH.

OOmas xapakrepuctuka wmetawioB |A-rpynmsl  Ilepuonudeckoil cuCTeMbl XUMHYECKUX
anieMeHTOB. Harpwii W Kanwii: moiydyeHue, (U3WYECKHMe W XHMUYECKHE CBOWCTBA, NPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COCIUHEHUM.

OOmas xapakrepuctuka MetaioB |IA-rpynnsr Ilepuonndeckoil cUCTEMBl XHMHYECKUX
3JIEeMEHTOB. Maruuil U Kajbluil: MosydyeHue, pU3NYECKue M XUMHUYECKHE CBOMICTBa, NPUMEHEHUE
IIPOCTBIX BEIIECTB U UX coenHEeHnH. JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHHUS.

AnoMMHUIR: monydeHue, (U3MYECKHEe M XMMUYECKME CBOWCTBA, HPHUMEHEHHE MPOCTOro
BEIIECTBA M €ro coeAuHeHHH. AMQoTepHble CBONHCTBA OKCHAAa M THAPOKCHIA aATIOMHHUA,
T'UJIPOKCOKOMITJIEKCHI aTFOMUHUSL.

OO0mas xapakTepucTuka MeTauioB nobouHslx noarpynn (b-rpynmn) Ilepuoguueckoii cucremMsl
XUMHYECKHUX 3JIEMEHTOB.

du3nyeckue M XUMHYECKHE CBOWCTBA XpOMa M €ro coeguHeHuil. OKCUAbl U TUAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel M nAHUXpoMaTbl, HMX OKHUCIUTEIbHbIE CBOICTBA.
[Tony4yenue u npuMeHEHUE Xpoma.

du3nyeckue U XMMHUYECKUE CBOMCTBA MapraHlia U €ro COeAMHEHUH. BakHelme coenHeHns
mapranna(ll), wmapranna(lV), wmapranna(Vl) wu wmapranna(VIl). Ilepmanranar kamusi, ero
OKHCJIUTENbHBIE CBOMCTBA.

duznyeckue 1 XMMUYECKUE CBOICTBA )KeJie3a U ero coeAMHeHUH. OKCHIbI, TUAPOKCUIBI U CONU
xene3a(ll) u sxxeneza(lll). [Tonyduenue u mpuMeHeHue xeje3a U €ro CIIIaBOB.

dusnyecknue 1 XMMUYECKUE CBOICTBA MeU U €€ coeauHeHui. [lonydyeHne u npumeHeHne Meau
U €€ COCIMHECHUM.

[uuk: monyuyenue, Qu3nyeckne U XUMHUUYECKHE CBOMCTBA. AMGOTEpHBIE CBOWCTBA OKCHUJA U
TMIPOKCHU/IA IUHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [[puMeHeHe IMHKA U €r0 COEMHEHHH.

DKcIepUMEHTaIbHbIE METOJIbl M3YYeHHs BELECTB W MX MNpPEBpallleHHH: u3ydeHHe o0paslioB
HEMETaJlJIOB, TOpeHue cepwl, ¢ocdopa, kemeza, MarHus B KHUCIOpOJE, H3YYEHHE KOJUIEKLUU
«MeTannel U CIJIaBbl», B3aUMOJEHCTBHE IIENOYHBIX M IIEIOYHO3EMEIbHBIX METAIOB C BOAOH
(BO3MOYKHO HCIIOJIB30BaHUE BUAECOMATEPUAJIOB), B3aUMOJCHCTBUE IIMHKA M XKElle3a C pacTBOpaMU
KHCIIOT W ILEJIOYeH, KAaueCTBEHHBIE PEaKIMM HAa HEOPraHWYEeCKHUE aHWOHBI, KaTHOH BOAOpOJAa U
KaTHOHBl METAJJIOB, B3aUMOJEMCTBHE THAPOKCHIOB AJIIOMHHMS U I[MHKA C PacTBOpaMH KHUCIOT U
iesnouei, penieHne SKCIEepUMEHTAIbHBIX 3ada4d 1o TemMam «l'amoreHsl», «Cepa U €€ COeqUHEHUS,
«A30T U Qochop M HX CcoeqUHEHUs», «MeTaulbl TIaBHBIX MOArPYNI», «MeTamisl MOOOYHBIX
MOATPYIII».

XuMHS H )KU3Hb.

Ponep xumumu B obecredeHUM YCTOHUMBOrO pa3BUTHUA denoBedecTBa. [loHATHE O HayuyHBIX
METOJIaX MO3HAHHUS M METOJOJIOTMM HAy4YHOIO HccieqoBaHMs. HaydHble NPUHLIMIBI OpraHU3alUu
XUMHAYECKOTO TPOHM3BOJACTBA. [IpOMBIIIICHHBIE CIIOCOOBI TOJYYEHHUS BA)KHEHIIMX BelecTB (Ha
IpUMepe MPOU3BOJACTBA AaMMHAaKa, CEPHOM KHUCIOTHI, MeTaHona). [IpoMblluleHHBIE CIIOCOOBI



MOJTyYEHHs] METAJUIOB U CIUIABOB. XMMHUYECKOE 3arpsi3HEHNE OKPYXKAIOLIEH Cpesibl M €ro MOCIeACTBUS.
Ponb xuMum B obecrieueHIH YHEPreTUIECKON 0€301acHOCTH.

Xumuss U 3740poBbe 4enoBeka. JlexkapcTBeHHble cpenacrtBa. lIpaBuia Mcnosb3oBaHUsA
JIEKapCTBEHHBIX IpenapaToB. Pojab XUMHUU B pa3BUTUU MEIULIMHBL.

XuMMs NUIIKA: OCHOBHBIE KOMIIOHEHTHI, IHIIEBble 100aBKU. Poiab xumum B obecnedeHUH
MUIIEBOH 0€30MacHOCTH.

Kocmernueckue u mapgromepnsie cpenctBa. beitoBas xumms. [IpaBuna GezomacHOro
UCIOJIb30BAaHUS MpenapaToB OBITOBOM XMMHUU B MIOBCETHEBHOM >KHU3HU.

XuUMHsL B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepUaIbl (LIEMEHT, OETOH).

XuMus B celNbCKOM X03sicTBe. OpraHMyecKrue 1 MUHEpPAJIbHbIE YJOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepHallbl, KPacKH, CTEKJO, Kepamuka. Matepuansl ais
3J1eKTpoHUKU. HaHOTeXHOMOTHH.

Pacuérnrbie 3amaun.

Pacuérbl: Macchl BeriecTBa Ui 00bEMa ra3oB 110 U3BECTHOMY KOJIMUECTBY BEILECTBA, MACCE WM
00BEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIISCTB, Macchl (00BEMA, KOJMYECTBA BEIICCTBA)
IIPOAYKTOB pEaKIMH, €CIIM OJHO U3 BELIECTB UMEET NMPUMECH, Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
IPOAYKTa PEAKIMH, €CIM OJIHO M3 BEILECTB JJaHO B BUJE PACTBOpA C OINpeNeNEHHON MaccoBOU 1oJei
pPacTBOPEHHOIO BEILIECTBA, MACCOBOW JI0JIM M MOJISIPHOM KOHLEHTpPALlMU BELIECTBa B PacTBOpE, JOJIH
BBIXOJIa IIPOJIyKTa peakLUy OT TEOPETUUECKH BO3ZMOKHOIO.

MexIpeIMeTHbIE CBA3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpHU HM3ydeHUM oOuied n HeopraHuyeckoi xumuu B 11
KJIaCCEe OCYIIECTBIISETCS Yepe3 MCIIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAY4YHBIX MOHSTHUH, Tak U
MOHATHUH, TPUHATHIX B OTJEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmire ecTeCTBEHHO-HAY4HbIE MOHATHS: SIBIEHHE, HAy4HbIH (akT, TUIOTE3a, TEOpHUs, 3aKOH,
aHaJM3, CUHTE3, Kiaccu(uKalus, NepuoJUUHOCT, HAOMI0IeHNe, U3MEPEHHE, IKCIIEPUMEHT, MOJIEINb,
MOJIETTUPOBAHUE.

®dwusnka: MaTepusi, MUKPOMHpP, MAaKpOMHp, aTOM, JJIEKTPOH, MPOTOH, HEHTPOH, MOH, M30TOIIbI,
pallMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYeCKUi YpOBEHb, BEIIECTBO, TeNO, O0BEM, arperatHoe
COCTOSIHUE BEIIECTBA, WJCAJbHBIA ra3, (pu3nueckue BEIMYUHBI, €JUHMIBI HU3MEPEHHUs, CKOPOCTb,
SHEprus, Macca.

buonorus: knerka, opranusmM, 3kocucteMa, onocgepa, MeTadoIU3M, MaKpO- U MUKPOIJIEMEHTHI,
O€JKHU, >KUPBI, YIJI€BOABI, HYKICHHOBBIE KHUCIOTHI, (DEPMEHTBI, TOPMOHBI, KPYrOBOPOT BEILECTB U
IIOTOK DHEPTUU B IKOCHCTEMAX.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHonorus: XuMudeckass MPOMBILIUIEHHOCTb, METAUIyprusi, CTPOUTEIbHBIE MaTepHAaIbl,
CEeNIbCKOXO35IICTBEHHOE ~ NPOM3BOJCTBO,  NHIIEBas  MPOMBINUIEHHOCTh,  (apMaleBTHUYecKas
MPOMBIIIJIEHHOCTh, MPOU3BOACTBO KOCMETHYECKHUX IPENaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepUasoB, AMEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHIMA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBHM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUC POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPENENIECHUIO;
HaJIMYMe MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOY4YarOUIMXCS
PYKOBOACTBOBATLCSA IMPUHATHIMU B O6H.[CCTB€ npaBuJIiaMd W HOpMaMM HNOBCIACHUS, HAINYUC
IIPaBOCO3HAHUS, YKOJIOTUUYECKON KYJIBTYphl; CIIOCOOHOCTh CTAaBUTh LEJIU U CTPOUTH KU3HEHHBIE
IUIaHBI.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaXaroT cHOpMHUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW EATEILHOCTH 00YUJAIOMIUXCsl B MPOLIECCE pealln3alui
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE PE3ybTaThl OCBOCHUS INperMeTa «XHUMUS» OTPaXKaroT COPMHUPOBAHHOCTD
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKON IEATEILHOCTH 00YUJaIOMIMUXCsl B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM 1€ATENbHOCTH, B TOM UUCIIE B YACTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLIMMHKCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 003aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MNpEaACTaBJICHHUA O CONUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIEHUHN B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHUN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a71a4, BBINMIOJIHCHUN XUMHUYCCKUX SKCIICPUMCEHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM JesITeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOWICHHUA K HCTOPUYCCKOMY MW HAYYHOMY HACICAWIO OTE€YECTBECHHOM
XHAMMUU,

yYBa)KEHHsI K MpOIlecCy TBOpYECTBA B OOJIACTH TEOPHUHM U TMPAKTHUYECKOI'O MPUIIOKEHUS
XUMHH, OCO3HAHMS TOTO, YTO JIaHHBIE HAyKH €CThb pEe3YJNbTaT JJIUTEIbHBIX HAOIIOJICHHH,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyada y‘-IéHI)IX " IPaKTUKOB,

UHTEpeca U TI03HABaTENbHBIX MOTHBOB B TMOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOI'O IMTOBEACHMA,;

CIOCOOHOCTH OICHUMBATh CHUTyalluHh, CBA3aHHBIC C XHMUUYCCKHMHU ABJICHUAMU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IIOBEJACHHWE M IOCTYNKM CBOMX TOBAapHILEH C NO3MLUHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIIEICTBUI TOCTYIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOoBOro M 0Oe30macHoro olpasza KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 3/10pOBbIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMHU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYIOBOM JESATEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aAIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCHUTAHUA:

KOMMYHHUKAaTUBHOH KOMIIETGHTHOCTH B Y4e€OHO-HCCIICI0BATEIbCKOW JICSITCIIBHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/lady COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pasNuyHOro poja, B TOM YHCIIe Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYaIbHOW TPAaeKTOpHH OOpa3oBaHMs,
Oynyiieil mpodeccun U peaiu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TIOTPEOHOCTEH O0IIIeCTRA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKHU 11€JIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE KaK MCTOYHHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOIeM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON M COLIMATIBHOM CPEJIbI;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIH30BAHUS JOCTIKCHUM XUMUU JIJIs PEIICHUs] BOIIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIUX BpPEI OKPYKaoIlled MPUPOIHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONPHUATHBIE HYKOJIOTHYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTHMYECKOW KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSL HAyKu H
00IIECTBEHHON PAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHMMU MPUPOJHBIX 3aKOHOMEPHOCTEH U
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOM ITMBHJIM3AIMH: B €&
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BAXKHOU pPOJIM B CO3/IaHUU HOBOW 0a3bl MaTepUalbHOM
KYJIBTYPBI, B PEIICHHH III00ATBHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
00ecTeueHnH yCIOBUN YCTICIITHOTO TPYAA U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KAKIOTO YjIeHa
00111eCTBA;

€CTEeCTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HaHMUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOydaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHSI 1e]1aTh 000CHOBAaHHBIC 3aKJIFOUCHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIJISI PEIICHUS TPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpA30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HECHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3iuyHbIX cdepax mnpodeccuoHaTbHON
JESTEIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe Pe3yiIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS MEXIUCHUIUTMHAPHBIC
(MeXmpeaMeTHbIE) OOIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTEMa, HAyYHBIH (aKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIIeIOBaHNEe, HAOI0ACHNE, U3MEPEHNE, SKCIIEPUMEHT U IpYTHe);

YHUBEpCaJbHblE  yueOHble  JAeHCTBUS  (TMO3HABaTeldbHblE,  KOMMYHMKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMATBHOM KOMIIETEHIIMH 00y4YaroInXxcs;

CIIOCOOHOCTh ~ OOy4arolIMXCsl ~ MCHOJb30BaTh  OCBOEHHBIE  MEXIAUCLMILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHON MPAKTHUKE.

MertamnpenMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMH YYEOHBIMHU
MI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYIISITUBHBIMHU JIEHCTBHUSIMH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUSA

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNsATh LENU JeATeIbHOCTH, 3aJaBas MHapaMmMeTpbl U KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHM M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATUS JUISI OOBSICHEHUS OTJENbHBIX (DAKTOB U SBICHUM;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIIECCTB U XUMHNYCCKHUX peaKumZ;

yCTaHABIUBATh MPUYNHHO-CIICJCTBEHHBIE CBS3H MEXTY N3Yy4aeMbIMH SIBJICHUSMU;

CTPOUTH JIOTUYECKUE PpaCCYKIEHUS (MHIYKTHBHBIE, JAECIyKTHUBHBIE, II0 aHAJIOIHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUYUS B PacCMaTPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIECCE MO3HAHUS HCIOJIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPe0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (opMyna, YpaBHEHHE XHMHYECKOH peakuud — NpU peleHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 33/ay, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIEC MPENCTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKLIU;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIb30BaTh IOCTaBJICHHBIE M
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHMPOBAHHUA M IPOBEICHMS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOAOM IPOIEcca, CaMOCTOSITEIHHO
INPOTHO3UPOBATh €ro pe3yibTar, (popMynupoBaTh 000OLICHHS M BBIBOJBl OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHHUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITEeIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocobus, pecypcel MHTepHeTa),
aHAJIM3UpPOBaTh HMH(DOPMAIMIO PA3JIMYHBIX BHUJOB M (QOPM MpEACTaBICHUS, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEPOTUBOPEUUBOCTB;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHbIE METOAbl NpPU IOHCKE M O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY IpeICTaBICHUs] UHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KauyecTBE CpeACTBA NpU paboTe € XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecCKue W MaTreMaTH4yecKHe) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATIATHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

-3371aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK/1aeMOW TEMBI B XO/I€ AHAJIOTa W/ WA TUCKYCCHH,
BBICKA3bIBATh UJIEHU, (l)OpMy.]'II/IPOBaTB CBOHU npennonceHI/m OTHOCHUTCJIBbHO BBIIIOJTHCHUA
MPEI0KEHHOM 3a/1a4u;

-BBICTYIIaTh C IPE3EHTALUEH PE3yJIbTATOB [IO3HABATCIBHOU JEATEIbHOCTH, IOTYyYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIIOJHEHUM XUMHUYECKOIO
9KCHEPUMEHTa, MNPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3anuy y4yeOHOro NpoekTa, M (hOpMyaHpoBaTh BBIBOJBI IO pe3yjiIbTaTaM NPOBEAEHHBIX
UCCIIEIOBAaHMI ITyTEM COTIIACOBAHMSI MTO3UIIMI B X01€ 00CYXKACHUS 1 0OMEHa MHEHUSIMH.



PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

-CaMOCTOSITEJIBHO IUIAHUPOBATh U OCYHIECTBIISATH CBOIO ITO3HABATEIBHYIO JIESTEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeUlaraéMblii alrOPUTM JICHCTBHI NPU BBIOJHEHUU YYEOHBIX M HMCCIIEOBATEIBbCKUX 3aad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJy4eHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIHIX;
-OCYILECTBIISATH CAMOKOHTPOJIb ACATEILHOCTA Ha OCHOBE CaMOAHAJIM3a U CAMOOIICHKH.

NPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yiabTaThl OCBOCHHUS MPOTPaMMbI IO XMMUHU Ha yriyOJIEHHOM YpOBHE Ha
YPOBHE CpegHero oO0Iero oOpa3oBaHMs BKJIIOYAIOT CHeNU(UYECKHE I Y4eOHOro IpeaMera
«XUMHSI» Hay4yHbIC 3HAHUS, YMEHUS M CIOCOOBI JCWCTBHI MO OCBOCHUIO, WHTEPIIPETAMU U
npeoOpa30BaHUI0 3HAHHMA, BUABI IEATEIFHOCTH 10 TOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CHUTYyallUsiX, a TAaKKEe B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C XUMHEH. B mporpaMme mo XuMHM MpeIMETHBIE Pe3yNIbTaThl MPEICTABICHBI IO
rojiaM H3y4eHHS.

10 KJIACC

IIpeaMeTHbIe pe3yibTaThl 0CBOCHHUS Kypca «Opranndyeckasi XHMH» 0TPAXKAIOT:

-c(hopMHUPOBAHHOCTH MPEJICTABICHUI: O MECTe M 3HAYCHHH OPraHU4YeCKOW XHMHH B
CHCTEME €CTECTBEHHBIX HayK U €€ POJU B 00ECIICUCHUH YCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA B
peltieHur MmMpooJieM IKOJIOTHYECKOM, YHEPreTUUECKON M THUIIEBON 0€30MacCHOCTH, B Pa3BUTHH
MEIWIIMHBI, CO3JaHHH HOBBIX MaTEpHaliOB, HOBBIX HCTOYHHKOB JHEPrHH, B OOECIeueHUU
paIoHaIBHOTO MPUPOJIONIONH30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YeNoBeKa, a TakKe DSKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHON Cpelie;

-BJIAJICHUE CHUCTEMON XHMMHUYECKUX 3HAHHM, KOTOpAas BKIIIOYAET: OCHOBOIIOJATarollne
MOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M DJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHMSI aTOMa, THMOpHUIW3allvs aTOMHBIX
opOuTanei, WOH, MOJIEKYyJa, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIIBHOCTh, CTENEHb OKUCIEHUS,
XUMUYECKasi CBsI3b, MOJIb, MOJIIpPHAs Macca, MOJISIPHBI 00BEM, YIJIEPOIHBIA CKEJET,
GbyHKIIMOHAIbHAS TPYIMa, pajuKan, CTPYKTYpHbIE (GopMyibl (pa3BEPHYTHIC, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT M MPOCTPAHCTBEHHas (FeoMeTpuuecKasi, ONTHYECKas),
W30MEpbI, TOMOJOTHYECKUA Psi, TOMOJIOTH, YTJIEBOJOPOABI, KHUCIOPOA- W a30TCOJEpKaIIne
OpTaHWYECKHUE COCIMHEHHS, MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COEIMHEHUS; TEOpUH, 3aKOoHbI (mepuoaudeckuid 3akon JI. M. MenneneeBa, Teopusi CTpOEHUS
oprannyeckux BemecTB A. M. byrtnepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHUSI W TPEBpAIlIEHUsS DSHEPTUH TPH XHUMHUYECKHX PpEaKIHUIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XWMHH, MHPOBO33PEHUECKHE 3HAHUA, JEKAllue B OCHOBE TOHHUMAaHUS
OPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKUX SIBIICHUW; TMPEJCTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUUd, TEPMOJUHAMUYECKMX UM KHUHETHUYECKHX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHUM aTOMOB U TPYII aTOMOB B MoJIeKyJaX (MHIYKTUBHBIA U
Me3oMepHbIi 3 dexTr, opueHTaHThl | 1 Il poxa); dakromornyeckue CBeACHHS O CBOWMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY



U TPAKTHUYECKON JeATEIbHOCTHM YEJOBEKa, OOIMMX HAy4YHBIX MPUHIUIAX XUMHYECKOTOo
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOA, TIepepaboTKu HedTn);

-cOpMHpPOBAaHHOCTh ~ YMEHHUU:  BBISBISITH ~ XapaKTepHbIE  NPHU3HAKW  TOHATHUH,
YCTaHaBIMBAaTh HMX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IOHSATHUS MPU OMHCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c¢(popMUPOBAHHOCTH YMEHMIi:

-HCIIOJIB30BaTh ~XMMUYECKYI) CHUMBOJMKY JUISS COCTABJICHHS  MOJCKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYEeCKUX BELIECTB;

-COCTAaBJIATh ypaBHEHUS XUMHUYECKMX peaKkUUid U pacKpblBaTb MUX CYIIHOCTE:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUI  I[OCPEICTBOM COCTaBJICHUS  3JIEKTPOHHOIO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUII;

-M3TOTaBIMBATh MOJIEIM MOJIEKYJ OPraHMYECKHX BEIIECTB Ui WILTIOCTPAMM HX
XUMHYECKOTO M POCTPAHCTBEHHOTO CTPOCHHUS;

-chOpMHpPOBAaHHOCTh  yYMCHHIA:  YCTaHABJIMBATH  MPUHAMICKHOCTH  H3YUEHHBIX
OpPraHMYECKUX BEHIECTB MO KX COCTaBy U CTPOSHHUIO K OIpeneiaEHHOMY Kiaccy/Tpymme
COeIMHEHUH, TaBaTh UM Ha3BaHUs 1o cucremarudeckoil Homenknarype (IUPAC) u npuBoautsb
TPUBUAIBHBIC HA3BaHWS JUIS OTICIBHBIX IPEICTABUTEIICH OPraHMYECKUX BEIIECTB (ITHIICH,
alleTUJICH, TOJYOJI, TIUIEPHH, STHICHTINKOIb, (PeHo, hopMalbIeTH I, aleTalbIeru/l, aleToH,
MypaBbUHas KUCJIOTa, YKCYCHAsl KUCJIOTa, CTEAPUHOBAS, OJIEUMHOBAsI, MATbMUTHHOBASI KUCIIOTBI,
[JIMIMH, ajJaHWH, MalbTo3a, ()PYKTO3a, aHWJIMH, JAUBHUHWI, W30MPEH, XJIOPOIpPEH, CTUPONI U
Apyrue);

-c(hOpMHUPOBAHHOCTE YMEHHSI ONPEICISATh BHJ XHUMHUYECKOH CBSI3M B OPTaHHYECKUX
coeMHEHUX (KOBaJCHTHAs U MOHHAs CBS3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

-c(hopMHPOBAHHOCTh YMEHUS MPHUMEHSTHh MOJIOKEHUS TEOPUU CTPOCHHUS OPTaHMUYECKUX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHHUS;

-copMHpPOBAaHHOCTh YMEHHMH XapaKTepU30BaTh COCTaB, CTpOCHHE, (U3MUYECKHUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTaBUTENEH pa3IuYHBIX KIACCOB OPTAHUYECKUX BEIIECTB:
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJIBJICTHIOB, KETOHOB, KApOOHOBBIX KHCIIOT, MPOCTHIX M CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOCTUHEHUH U aMUHOB, AMUHOKHUCIIOT, OETTKOB, YTIIEBOJAOB (MOHO-, IU- U MOJHCAXAPHUJIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO CBA3b MEXKAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHX PEAKIMHA C UCTIOJIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

-chOpMHPOBAaHHOCTh yYMEHHUS TIOATBEP)KIaTh HA KOHKPETHBIX IPUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CMOCOOHOCTH OpPraHMYeCKHX COSAMHEHHMH OT KpPAaTHOCTH M THUIA
KOBaJICHTHOU CBSI3U (O- U T-CBS3M), B3AMMHOTO BIMSHUS aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX;

-c(hOPMUPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HMCTOYHHKH YTIICBOJOPOIHOTO CHIPHS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU M TNMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepadOTKH;

-c(hopMHPOBAHHOCTh BJIAJIEHUS CHCTEMOH 3HAHHM O ECTECTBEHHO-HAYYHBIX METOAax
MO3HAHUSI — HaONIOIEHWH, W3MEpPEHUH, MOJEIUPOBAHUHU, OKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

-cOopMHpPOBAaHHOCTh yYMEHHUS TPHUMEHSTH OCHOBHBIC ONEpAllMd  MBICIUTEIHHOU
NESTEIbHOCTH — aHAJIM3 M CHUHTE3, CPaBHEHHE, OOOOIICHHE, CHUCTEMATH3aINI0, BBISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSA3EH — /Il U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUii;



-c(hOPMUPOBAHHOCTh YMEHUH: BBIABIATH B3aUMOCBA3b XUMHUYECKHX 3HAHUN C MOHATUAMU
U TPEJCTAaBICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB sl 00jee OCO3HaHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOTO €QUHCTBA MHpA, UCIOJb30BAaTh CUCTEMHBIE 3HAHUS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIIUX €CTECTBEHHO-
Hay4dHYIO IPUPOAY,

-c(hOPMUPOBAHHOCTh YMEHHUH: TNPOBOAUTH PAcuéThl MO XUMHYECKUM (opmynam u
YPaBHEHHUSIM XUMHUYECKUX PEaKIMil C HCIOJIb30BaHUEM (U3UYECKUX BEIWYHMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPaHUs, INIOTHOCTH Ta3000pa3HbIX BEILECTB;

-c(hOpMUPOBAHHOCTh YMEHHIA: TPOTHO3UPOBATh, AHATTU3UPOBATh U OIICHUBATH C MO3UIHHA
9KOJIOTUYECKOH 0€30MacHOCTH MOCHEACTBUS OBITOBOM U IPOU3BOJACTBEHHON JESTEIbHOCTU
4eJ0BEKa, CBA3AHHOM C mepepadOTKO BeIIeCTB, HCIONb30BATh IMOJTYYEHHbIE 3HAHUA JUIs
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

-c(hOpMUPOBAHHOCTh YMEHUI: CAMOCTOSTENILHO TUIAHUPOBATH U MPOBOAUTH XUMHUYECKHHA
9KCHEPUMEHT (IIOJTY4YE€HUE U U3YUYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIIEBONOPOAOB Pa3jIMYHBIX KJIACCOB M  KUCJIOPOJCOIEP)KALIMX OpPraHU4eCKUX BELIECTB,
pelleHne OHKCIEepPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofeHreM IMpaBwil  0e30macHOro oOpalieHusi C  BEleCTBAMU M J1JaOOpPaTOpHBIM
o0opynoBaHueM, (opMyIupoBaTh LENb HCCIEIOBAHUSA, NMPEACTABIATh B pasiIMuHOU (opme
pE3yJIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTE;

-copMHPOBAHHOCTH YMEHUI:

-cOo0JII0/1aTh MpaBWJIa KOJOTHYECKH IIeJIeCO00pa3HOro MOBEACHUS] B OBITY M TPYAOBOM
JEATEIIBHOCTH B ILIEJIAX COXPAHEHUS CBOErO 370pOBbs, OKPYXKaroUleW NPUPOJHON cpenbl U
JOCTHXKEHUS €€ yCTONYMBOIO Pa3BUTHUS;

-0CO3HaBaTh ONACHOCTb TOKCUYECKOTO JEWCTBUS Ha KUBbIE OPraHU3MbI OINpPEEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIci mmoka3areis [1/1K;

-aHAJIM3UPOBATh  L€JIeCO00pPa3HOCTh  NPUMEHEHMsS  OpPraHMYecKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLIEHHUS PUCK-TI0JIb3a;

-COPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBISATH IE€JICHANIPABICHHBIN MOUCK XHUMHYECKOM
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KPUTUUYECKH aHAJIU3UPOBATh XHMHUYECKYIO
uHopMalrio, nepepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHON y4eOHON

3agaden.

11 KJJACC

IIpeaMeTHble pe3yJabTaThl OCBOeHUSI Kypca «OO0masi U1 HeoOpraHu4vecKass XHMMS»
O0TPaKAIOT:

-c(OpMHUPOBAHHOCTH MpeACTaBICHUI: 0 MaTepHaITbHOM €IMHCTBE MHpa,

3aKOHOMEPHOCTSIX Y MTO3HABAEMOCTH SIBJICHUW MPHUPOJIBI, O MECTE€ U 3HAYCHUU XUMHUU B CUCTEME
€CTECTBEHHBIX HayK M €€ poyiiu B 00ECNEUYeHUH YCTOWUMBOTO Pa3BUTHS, B PEIICHUU MPOOIEM
AKOJIOTMYECKOH, YHEPTETHUECKON U MUIICBOW OE30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/IaHUU
HOBBIX MaTEpHAJIOB, HOBBIX HWCTOYHHUKOB OJHEPruM, B OOECIEUEHUH PAIMOHAIBHOTO
MIPUPOIOTIONB30BaHMS, B GOPMHUPOBAHUH MUPOBO33PEHUS U OOIIEH KyIbTYphl UEJIOBEKA, a TAKXKE
AKOJIOTHYECKHA 00OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U IPUPOTHON Cpesie;

-BJAJICHUE CHUCTEMOM XHMMHWYECKUX 3HAHHMH, KOTOpPAs BKIIIOYAET: OCHOBOIIOJATarOIINE
MOHSTHUS — XUMHYECKHUH DJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JIEKTpOHHAs1 00010YKa aToMa, S-



, Pp-, d-atoMHble OpOWTaANH, OCHOBHOE W BO30YXJIEHHOE COCTOSHHUS aroma, THOpHIAM3aIus
ATOMHBIX OpOWTaneil, WOH, MOJCKyJa, BaJCHTHOCThb, JJIEKTPOOTPHIIATEIHHOCTh, CTEICHBb
OKHCJICHUSI, XUMHYECKass CBsA3b (KOBAJICHTHAsl, HOHHAs, META/UINYECKasi, BOJOPOJIHAA),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKUUs, PACTBOP, SJIEKTPOJIMUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMAlMs, CTENEeHb JUCCOLMAlMM, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIIb, TEIUIOBOH A(PPEKT XMMHUECKON PEaKIuH, CKOPOCTh XUMHUYECKON
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl 3IEKTPOJIUTUUYECKOU
aucconuanuu, nepuoaudyeckuid 3akoH .M. MenneneeBa, 3aKOH COXPAaHEHHsI MacChl BEILLECTB,
3aKOH COXPAHEHMS M MPEBpPALICHUS YHEPIrUU NPU XMMHUYECKHX PEaKLHUsIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIUEe B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMUYECKUX SIBIICHHM; COBPEMEHHBIEC IPEACTABICHUS O CTPOCHUU BEIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMUYECKUX PEaKIUd, TEPMOJUHAMUYECKMX U KHUHETUYECKHX 3aKOHOMEPHOCTSX HX
NpPOTEKaHUs, O XHUMHYECKOM DPABHOBECHH, pacTBOpaXx U  JIUCIEPCHBIX  CHUCTEMax;
dakTosornueckrue CBeJCHUSI O CBOWMCTBAX, COCTaBe, MOMyYEeHUU U OE30MaCHOM HCIOJIb30BAaHUU
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOH MAEATEIhbHOCTH YelOBEKa,
00IIMX HAYYHBIX MPUHIUNAX XUMUYECKOTO ITPOU3BOJICTBA;

-chopMHpPOBAaHHOCTh ~ yYMEHHWU:  BBISBISITH ~ XapaKTepHbIC  NPH3HAKW  TOHATHH,
YCTaHaBIMBATh UX B3aMMOCBA3b, HCIOJIB30BATh COOTBETCTBYIOIIME IOHATHUS MPU ONUCAHUU
HEOPTraHWYECKHUX BEIECTB U UX MPEBPALLECHUN;

-C)OPMHUPOBAHHOCTh YMEHUS HCIIOIH30BATh XMMUUYECKYIO CHUMBOJIMKY JIJISI COCTaBIICHUS
dbopMya BEHIECTB W ypaBHEHUN XMMHYECKUX PEAKIMi, CHCTEMAaTHYECKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBHAaIbHBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

-cOopMHpPOBAaHHOCTL YMEHHUSI OMpeNesITh BaJeHTHOCTh W CTENEHb OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCIWHEHUSX, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAs, HOHHAs,
MeTaJuInuecKasi, BOJIOPO/IHAS ), TUIT KPUCTAIUIMUECKON PEIIETKH KOHKPETHOTO BEIECTBA;

-copMHpPOBAaHHOCTh YMEHHUS OOBSICHATH 3aBUCHMOCTh CBOWCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEImETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3H;

-cOPMHUPOBAHHOCTh yYMEHUH: KIacCU(PUIIMPOBATh: HEOPTaHWYECKHUE BEIIECTBA IO WX
COCTaBy, XMMHYECKHE PEAKIMHU IO Pa3IW4YHbIM IpHU3HAKaM (YHMCIy U COCTaBYy pearupyrommx
BEIECTB, TEIUIOBOMY J3(PQEKTy peaklud, H3MEHEHHUIO CTeNeHEH OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHIO KaTajau3aTtopa M APYTHE); CaMOCTOSATEIHLHO BBHIOMpPATh OCHOBAHUS W
KPUTEPUU JJI KITaCCU(PUKAIMHI U3y4aeMbIX BEIIECTB M XUMHUECKUX PEAKIIHIA;

-cOpMHpPOBAHHOCTh YMEHHUS PACKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

-C)OpMHUPOBAHHOCTh YMEHHUI: XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOSCHHWE aTOMOB M MOHOB
XUMUYECKHX 3JIEMEHTOB NEepBOro—4erBéproro mnepuoaoB llepuoanueckoit cucremsr J[.H.
MenneneeBa, UCHOJb3Ys MOHATHUS «IHEPTETUYECKUE YPOBHHY, «3HEPre€THUECKUE TOJTYPOBHH,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE M BO30YXKIEHHOE HSHEPTETHUCCKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB M HX
COEQMHEHMH 10 nepuogaM u rpynmam llepuoguueckoii cucremst /. . MenaeneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUSI UX DJIEKTPOHHBIX 000JIOUEK;



-cOpPMHUPOBAHHOCTh YMEHHM: XapaKTEpPU30BaTh (OMUCHIBATH) OOIIHE XHUMHUYECKHE
CBOMCTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAHUE T'€HETUYECKON CBS3U
MEXy HEOPTraHUYECKUMU BELIECTBAMHU C IMOMOIIIbIO YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKHUX
peaKIuii;

-c(pOpMHPOBAHHOCTH YMEHUS PACKPBIBATH CYIIHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPECTBOM COCTABJICHHSI AJIGKTPOHHOTO OanaHca 3TUX PEaKIUil; peakiuil HOHHOTO
oOMeHa IyTEM COCTaBJIEHUS WX IIOJHBIX M COKpPaUIEHHBIX HOHHBIX YPAaBHEHMH; peakiuii
TUAPOIIN3A; peaKkluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

-chopMHPOBAHHOCTE YMEHHUSI OOBSICHITh 3aKOHOMEPHOCTH TIPOTCKAHUS XUMHYECKHX
peakuuii ¢ yd4€ToM HX DSHEPreTHUYEeCKUX XapaKTePUCTUK, XapaKTep H3MEHEHHUS CKOPOCTU
XUMHUYECKON pPEeaKklMy B 3aBUCMMOCTH OT Pa3jIM4YHBIX (PAKTOPOB, a TaKXKe XapaKTep CMEIICHUs
XUMHYECKOT0 PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBui (mpuuiun Jle HlaTtense);

-c(hopMHPOBAHHOCTH YMEHUS XapaKTePU30BaTh XUMUYCCKUE PEAKIIHH, JIS)KAIIHUE B OCHOBE
MPOMBIIUICHHOTO TOJYyYeHUsS CEepPHOM KHUCIOThI, aMMHaKa, OOI[Me Hay4dHbIC TPUHIIMITBI
XUMHUYECKHX MPOU3BOJCTB; II€IeCOO00Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIECHUS PUCK-TIONb3a;

-chopMHpPOBAaHHOCTh BJIAJICHUS CHCTEMOH 3HAHWA O METOJaX HAyYHOrO IMO3HAHUS
SBJICHUM TPUPOJBI — HAOIO/IEHUE, U3MEpPEHUe, MOJCIMPOBAHKUE, HKCIIEPUMEHT (peaabHbI U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
HKCIIEPUMEHTAIbHOM HCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTHUECKOM JIEATETFHOCTH YeJIOBEKA U B IIOBCETHEBHOM KU3HH;

-C()OPMHUPOBAHHOCTH YMEHUS BBISBIIATH B3aUMOCBSI3b XUMUUECKUX 3HAHUH C TTOHATUSIMU U
MPEJCTAaBICHUSIMA JIPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl 0Oojee OCO3HAHHOTO
MOHUMaHUS MaTepUaIbHOIO €IMHCTBA MUDPA;

-COPMHUPOBAHHOCThL YMEHHUS TMPOBOAUTH PACUETHI: C UCIOJH30BAHUEM TOHSTHHA
«MaccoBasi JI0JIsl BELIECTBA B PACTBOPE» M «MOJISIPHAsl KOHLEHTPALMs»; MacChl BELIECTBA WIIU
o0péMa Ta3za MO M3BECTHOMY KOJUYECTBY BEIECTBA, Macce WWIH O0bEMY OJHOTO U3
YUaCTBYIOIIMX B PEAKIMH BEIIECTB; TEIUIOBOTO 3¢ (deKTa peakiuu; 3HAYEHHUS BOJOPOIHOTO
MOKa3aTeNsl pacTBOPOB KHUCIOT U WIEJIOYEeH C H3BECTHOM CTENEHbIO ANWCCOLMALMM; MAaCChI
(00BEma, KOIMUECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIU OJTHO U3 MCXOIHBIX BEUIECTB JaHO B
BHJIE pPAcTBOpa C OIPEICIEHHOW MAaCcCOBOW JI0J€d pacTBOPEHHOIO BELIECTBA WM JAaHO B
U30BITKE (MMEET MPUMECH ); TOJIM BBIXO/1a TPOAYKTA PEAKIIUU; OOBEMHBIX OTHOILIIEHUH ra30B;

-C()OPMHUPOBAHHOCTh YMEHHI: CAMOCTOSITEIPHO TUTAHUPOBATHh U MPOBOAUTH XUMHUUYECKUM
OKCTIEPUMEHT (TIPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, MOATBEPKICHHE KaueCTBEHHOTO COCTaBa
HEOPTraHWYECKHUX BEIIECTB, ONPENEIECHUE CPEbl PACTBOPOB BEUIECTB C MOMOIIbIO UHAUKATOPOB,
W3YYCHHUE BIUSHUS PAa3NUYHBIX (AaKTOPOB Ha CKOPOCTh XMMHUYECKOM peaklnu, pelieHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMaM «Metamib» u «HemeTamisl») ¢ coOmoieHneM NpaBuil
Oe3omacHOro odpalieHus C BellecTBaMHM U Jab0opaTOpHbIM 00OpyAoBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTaBIATh B pa3iuyHoW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLICHUBAThH UX JOCTOBEPHOCT;

-c(OpMHUPOBAHHOCTH YMEHHUIA: COOJIIOIATh TTPaBUIIa MOJIh30BAHUS XUMUIECKON MOCYA0U U
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSIMU
M0 BBHIMOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB, AKOJOTMUYECKU IEeIeCO00pa3HOTO
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO 370POBBS,
OKpYKalollel MPUPOAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OINPEACIEHHBIX HEOPraHWYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [TJIK;

-c(hOopMHPOBAHHOCTh YMEHHMIA: OCYIIECTBIISATH IEJICHANIPABICHHBIN MMOUCK XHUMHYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydyeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoil uHGopMmanuu, VHTepHET U [pyrue), KPUTHUECKH aHAIU3UPOBATH XHUMHUYECKYIO
uHpopMalnio, nepepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU

3aga4eu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KoanyecTBO 4acos OcHoOBHOe coiep:KaHue OcHOBHBIE BHIbI DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3aeiioB o ACHATEIbHOCTH (uudpossbie)
o
n/n M TeM NPOrpaMMbl 2z E . o0yJaromuxcst 00pa3oBaTeabHbI
) 2 & =
= 2
S z g l§ s 2 § e pecypchbl
~ zzd =84
Paznen 1. Teopernueckue 0OCHOBBI OPraHMYeCKO XUMUM
[IpenmMeT u 3HaueHue PackpbIBaTh CMBICT U3y4aeMbIX
OpPTraHUYEeCKON XUMHUH, TIOHATHH (BBIOCIIATH X
NpeCcTaBIeHUE O XapaKTEePHbBIC MPHU3HAKHU) U
MHOFOO6pa3I/II/I IIPUMCHSATDH 3TH NOHATUANIPU
OpPTaHWYECKUX COCTUHEHHUN. | OTIMCAHUM COCTaBa U CTPOCHUS
DIIEKTPOHHOE CTPOCHUE BEIIECTB, /IS O0bICHEHUS
aToMa yriepoa:0CHOBHOE OT/ICIBHBIX (PAaKTOB U SIBJICHUH.
1 BO30YKIIEeHHOE PackpbIBaTh CMBICH MONOKEHUN
COCTOSHUISL. TEOPHUU CTPOCSHHS OPTaHUIECKIX
BaneHTHbIE BO3MOXXHOCTU BemiecTB A. M. bytneposa u
aToMayTIepo/a. MIPUMEHATD UX JUIT O0BSICHEHHS
Xumudeckas CBsI3b 3aBUCHMOCTH CBOMCTB BEUIECTBOT
[Ipenmer oprannyeckoit B OPTaHUYECKUX COCTaBa U CTPOCHHS.
xumuu. Teopust CTpoeHHs coeZIMHEHUSX. THIIbI Hcronb30BaTh XUMUYECKYIO Bu6mmoreka [JOK

11

OpPraHUYECKUX
coequHeHuil A. M.
byrneposa

ruOpuau3aluy aTomMa
yriepoja.

MexaHu3MbI 00pa3oBaHuUs
KOBaJICHTHOMCBSA3H
(0OMeHHBIH 1 TOHOPHO-
aKLenTOpHBIN). Turbl
MePEeKPHIBAaHUSIATOMHBIX
opbOuraneii: 6- 1 T-

cBsi3u. OnuHApHAS, TBOMHAS
U TpoiHas cBs3b.CrocoOb
paspbiBa CBsi3eil B
MOJIEKYIaXOpPraHMYECKHX
BentecTs. Ilonstue o
CBOOOJTHOM paJiuKae,
HyKJeopuie u
anekTpoduie.

CHUMBOJIMKY JUIS COCTaBJICHUS
MOJIEKYJISIPHBIX B CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX,
CKEJIETHBIX) (POPMYII OPraHUIECKUX
BEILIECTB.

Onpenensarb BUIIbI
XUMUYECKOMCBS3H (OIMHAPHEIE,
KpaTHbIE) B OPTraHUYECKUX
COETMHEHMSIX.

XapakTepru30oBaTh pOJb M 3HAUEHHUE
OpPraHUYECKON XUMHUH B PELICHUH
po0JIeM SKOJIOTHUECKON, TUIIEBOI
0e301macHOCTH, B pa3BUTHHU
MEANULUHBI, CO3IaHHH HOBBIX
MaTepHajoB, B 00eCreYeHN!
paIMOHAIBHOTO

https://m.edsoo.ru/d
69df650
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Teopusi cTpoeHust
OPTraHUYEeCKUX COEAUHEHUM
AM. bytneposa u ee
COBPEMEHHOE pa3BUTHE —
CTPYKTypHasITEOpHS

OpTraHUYCCKUX COGHHHGHHﬁ.

3HaueHNe TEOPUHU CTPOEHUS

OPTraHUYEeCKUX COETUHEHUM.

MonekynspHsie U
CTPYKTYpHBIE (OPMYIIBL.
CtpyKTypHBIE (GOPMYITBI
Pa3In4HbIX BUIOB:
pasBepHyTas,
COKpaIlleHHasI, CKEeJIETHASI.
N3omepust. Buael
W30MEPHHU: CTPYKTypHas,
MPOCTPAHCTBEHHASI.
OnekTpoHHbIE 3D (PEKTHI B
MOJIEKYIaXOPraHMYECKHX
COEIIHEHUIA.
NHaykTUBHBIN 1
ME30MEPHBIN dPPEKTHI.
IIpencrasnenue o
KJIACCU(UKAIIH
OpPraHUYECKUX BEIECTB.
[lonsitue

0 QYHKIIMOHAILHOH TpyIITE.

I'omonorus.
I'omonmoruveckue psizibl.
Howmenxknatypa
OPTraHUYECKUX COEAUHEHUN
(cucremaTrueckas u
TPUBHAJIBHBIE HA3BAHNA).
OcoOeHHOCTH U
KJ1accu(pUKaIHs
OpPraHMYECKUX

peakmuii. OKUCTUTETHEHO-
BOCCTaHOBUTEILHBIC
peaxiuu B OpraHuIecKon
XUMHH.

MIPUPOIOTIOIB30BAHHS,;
MTOATBEPIKIATh €€ CBSI3b C APYTUMHU
HayKaMH.

Hcnone30Bath Moaenu
OpPraHMYECKUX BEILIECCTB

JUTSL WILTIOCTPALUU UX XUMHUYECKOTO
HIPOCTPAHCTBEHHOT'O CTPOCHUSI.
HaGmronaTes 1 OMMCHIBATH
JICMOHCTPAI[HOHHBIC OITBITHI;
MIPOBOJIUTH U OMTUCHIBATH
71a60paTOPHBIC OMBITHI




Hroro no pasneny

OKCIIepUMEHTATBHBIC
METOIBI

W3YYCHHS BELIECTB U UX
IIPEBpAILCHUI:
JleMoHCTpanuu:
03HaKOMJICHHUE C
o0pa3iamMu OpraHUYecKuxX
BEIECTB U MaTepHaJaMHHa
WX OCHOBE; OTIBITHI 110
MPEBPAILCHUIO
OpPTaHMYECKUX BEIIECTB MPH
HarpeBaHUH(IUIABICHUE,
00yrIIMBaHHE U TOPEHHE).
JlaGopaTopHBIE OIBITHI:
MOJICTTHPOBAHIE MOJIEKYI
OpPTraHNYCCKUX BCUICCTB

Paspen 2. Yrnesogopopbl

2.1

[Ipenenbubie
YIJI€BOAOPOIBI — aJKaHBbI,
LUKJIOAJIKAHbI

Anxansl.]'omonorudyecku
i psin anKaHoB,001as
dbopMyna, HOMEHKIIaTypa
1 U30MEpHs.
DIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIT
AJIKaHOB, SP°-
TUOpHUANU3AIUS AaTOMHBIX
opburaneit yriepoja, o-
cBsi3b.Konghopmepoi.
duznyeckue cBoicTBa
aJIKaHOB. X UMUYCCKHE
CBOMCTBA aJIKaHOB:
peaKIMM3aMeIIeHus,
M30MepHU3aIni,

Bitagers nzydaemsiMu
XUMUYECKUMUIIOHITUSIMHU.
BriBnsSTE XapakTepHble
MIPU3HAKUIIOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b,
HCIIOJIb30BaTh
COOTBETCTBYIOIIME MOHATHS TIPH
ONMCAaHUU COCTaBa, CTPOCHUAH
MPEBPAIICHUN OPTaHUYECKUX
coenuHenuil.Mcnonb3oBars
XUMUYECKYIO CUMBOJIUKY IS
COCTABJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX(pa3BEPHYTOH,
COKpaIIEHHOM,CKEJIETHOMN )

(hopMyI1 yrIeBoI0pOI0B.

bubnmmorexa LIOK
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2.2

Henpenenbnubie
YIII€BOJOPOABL: AJIKEHBI,
AJIKaJUEHBI, aJIKUHBI

14

JETUAPUPOBAHNS,
[UKITU3AIUH, TTHPOIIN3A,
KpPEKHUHTa, TOPEHUSI.
Haxoxnenue B npupone.
Crioco0b1 mony4eHus u
MIPUMEHEHHUE AITKaHOB.
uxmoankansl. O0mmas
dhopmysa,HOMEHKIIATypa
1 U30MEpHS.
OcoOEHHOCTH CTPOCHUS
1 XUMHYECKUXCBOMCTB
MaJbIX (LUKJIONPOIIaH,
UKJIO0YTaH) U OOBIYHBIX
(UMKIIOTIEHTAaH,
IIUKJIOTEKCaH)
HUKIJI0AIKaHOB. CII0COOBI
MOJTyYeHUS U
MIPUMEHEHUE
[MKJIOAJIKAHOB

AJIKEHBL.
I'omonorugeckuii psjg
aJIKeHOB,00111as Gopmyna,
HOMEHKJIaTypa.
DIEeKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYI
QJIKCHOB,
sp-ruGpuansanys
ATOMHBIX OopOUTaNei
yriepoaa, G- U T-CBSI3H.
CrpyktypHas u

Onpenenars BUIIbI XUMAYECKOM
CBSI3H B MOJIEKYJIax
YIII€BOJOPOAOB(KOBAJICHTHAS
HETOJsIpHAs ¥ MOJIsIpHas, G- U T-
cBs3b). [lonrBepxaaTs Ha
KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTHU
PEaKIMOHHON CIIOCOOHOCTH
YIJI€BOJIOPOAOB OT KPaTHOCTU U
TUTIAKOBAJICHTHOH CBS3U (0- U
T- CBSI3M), B3AUMHOTO BIIUSHUS
aTOMOB M TPYIIIaTOMOB B
MOJICKYJIaxX; a TAaK:Ke OT
0COOEHHOCTEH peanu3aiuu
pa3TUYHBIX MEXaHU3MOB
MIPOTEKAHUAPEAKIUH.
XapakTepu3oBaTh COCTaB,
CTpPOEHHUE, IPUMEHEHHE,
(u3HUecKre U XUMUYICCKUE
CBOICTBA, Ba)KHENIIINE CITOCOOBI
TIOJTYYEHUS! YTIIEBOIOPO/IOB,
MPUHAISKANTUX K PA3THIHBIM

KJlaccam.
BBISIBIISITS TEHETHUYECKYIO CBS3b
MEX]y YTIIeBOJIOPOAaMU
Pa3INYHBIX KJIACCOB U
MOJTBEPKIATh €€ HATu4une
YPaBHEHUSIMH COOTBETCTBYIOLITHX
XMMHUYECKUX PEAKIUH

C UCIIOJIb30BaHUEM CTPYKTYPHBIX
(dhopMyJ1 BEILIECTR.
XapakTepru3oBaTh UCTOUHUKH
YIJIEBOIOPOIHOTO CHIPBS (HEPTD,
MIPUPOJIHBIN Ta3, YTOJIb), CIOCOOBI

but6mmoreka [IOK
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reomerpuueckas (yuc-
Mpanc-) A30MEPHSL.
dusnveckne cBOMCTBa
AJIKEHOB.

X¥MHYECKHE CBOWCTBA!
PeaKIMUNIPUCOEANHEHHS,
3aMeIIeHUs

B O-TIOJIO’KEHHE TIPU
JIBOMHOI CBSI3H,
MOJIMMEPH3aLuU 1
OKHCIICHHUS.
Ilpeocmasnenue o
MexaHusme peaxyuu
971eKMPOPUNLHOO
npucoeOuHeHus.

IIpaBuno MapkoBHUKOBA.
KauecTBenHnblepeakuy Ha
JIBOMHYIO CBS3b.

Crioco0BI Oy4eHUs |
MIPUMEHEHUEATKEHOB.
AJKaTueHsl.
Knaccuduxarms
AJIKaJIICHOB
(compspkeHHbIE,
H30JIUPOBAHHBIE,
KYMYIUPOBAHHbLE).
OcobenHoctu
3JIEKTPOHHOTO CTPOCHHS U
XMUMUYECKUX CBOWCTB
COIPSDKEHHBIX JINCHOB,
1,2- u 1,4-nipucoeiMHEHUE.
[onmumepusanus
COTPSDKEHHBIX JINEHOB.
Crioco0s! oy4YeHus u
MPUMEHEHUE aJIKaJIMEHOB.
AJKUHBL.
T'omonoruyeckuii psn
JIKMHOB,00111as1 popmya,
HOMEHKJIaTypa u
n3oMepus. DIeKTPOHHOE U

UXIIEpepadOTKU 1 MPAKTHIECKOE
MPUMEHEHHUE MOTyYaeMbIX MPH
STOMITPOAYKTOB.

Hcnonp3oBaTh 00IICHAYYHBIC
METO/IBI TO3HAHUS

MIPH CaMOCTOSTEILHOM
TJIAHUPOBAHUH, TPOBEIICHUU U
OIMHCaHUU XUMHUYECKOTO
JKCIIEpUMEHTA (JTAOOpaTOPHBIC
OTIBITHI U TIPAKTUYECCKHE PAOOTHI




MIPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJT
QJIKUHOB, SP-
ruOpuaAU3anus
3JICKTPOHHBIXOpOUTATICH
aToma yrieposa.
du3nYeCKHeCBONCTBa
AJKUHOB.

XUMHYECKUEe CBOMCTRA!
peaKIy MPUCOSAUHECHUSI,
TUMEPHU3aUN U
TPUMEPH3AITIH,
okucieHus. KuciorHeie
CBOICTBA aJIKUHOB,
MMEIOTNX KOHIIEBYIO
TPOMHYIO CBSI3b.
KauecTBennsle peakiiuuHa
TPOHHYIO CBs3b.CIIOCOOBI
MIOJTyYeHUS U IPUMEHEHHE
aJKMHOB

2.3

ApomaTtnueckue
YTJIEBOJIOPOIBI (ApECHBI)

Apomaruyeckue
YIIIEBOIOPOABI.
["'omonoruyeckuit ps
apeHoB, o01mas popmyIa,
HOMEHKJIATypa
M30MepHUsL. DIIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIbI
oensomna. Ilpasuno
apomMamudHoCmu,
npUMepblapoMamuieckux
coeounenuti. Puzndeckue
CBOMCTBA apEHOB.
XUMUYECKUE CBOMCTBA
O€H30J1a U €roroMoJIOrOB:
peaKIu 3aMeIIeHUs B

CrnenoBaTh MpaBuiiaM
6e30macHONPabOThI B
1a00paToOpHUu TpH
UCTIOJIb30BAaHUM XUMHUYECKON
nocyibl 1 000pyZ0BaHus, a
TaKKe MpaBUiIaM 0OpaIeHus ¢
BEIIECTBAMHB COOTBETCTBHHU C
WHCTPYKIMSMHUBBITOTHCHHSI
71a00paTOPHBIX OMBITOBU
MPaKTUYECKHUX paboT 1Mo
MOJTYYSHUIO U U3YUYEHUIO
OpPraHUYECKUX BEIIECTB.
[pencTaBnsTh pe3yabTaThl
SKCIEpUMEHTa B hOopMe 3arncu
YPaBHEHHI COOTBETCTBYFOIINX
pEeaKIuii ¥ 1eNaTh BHIBOJIBI HA

bubnmmorexa LIOK
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OEH30JIbHOM KOJIBIIE U
YIIEBOIOPOAHOM
paaukaie, peakiuu
MPUCOCANHCHUS,
OKHCJICHHE TOMOJIOI'OB
ocH3oma. Peakyuu
9NeKMPOPUTLHO2O
3aMeueHus.
[IpencraBnenne 06
OPHUEHTHPYIOLIEM
JIEUCTBUH 3aMECTUTEIIEH
B OCH30JIbHOM KOJIBIIC Ha
pUMepe ATKHILHBIX
paJuKaJIoB,
KapOOKCHUIILHOM,
TUAPOKCHIIbHBIN, aMUHO-
¥ HUTPOTPYIII,aTOMOB
rajgoreHoB. OcoOEHHOCTH
XUMHYECKHX CBOMCTB
ctupona.llommmepnsanus
ctupoia. Criocoosl
MOJTyYCHUS U
MIPUMEHEHUE
apoOMaTHYECKHUX
YTJIEBOJOPOIOB

HUX OCHOBCE.

2.4

[TpupoHbIE HCTOUHUKHU
YTJIEBOJIOPOAOB M UX
nepepaboTka

[Ipuponnsiii ras.
[TonyTHbIE HEPTSIHBIE
ra3el. Hetp u €€
IIPOUCXOXKICHHUE.

KamenHnslii yroas u
IIPOJIYKTHI €70

HpOBOI[I/ITL BBIYMCIICHUA

JUISL ONIPEACIICHUS
MOJIEKYJISIPHON (OPMYITBI
OpPraHUYECKOTO BEIIECTBA 10
YPaBHEHUIO XUMHYECKON
pEaKIUHUK IO MAaCCOBBIM JIOJISIM

bubmmotexa LIOK
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2.5

["ajoreHnpon3BoIHbIC
YTIIEBOJIOPO/IOB

nepepadoTku. CriocoOs
nepepadoTKu HEPTH:
NEPeroHKa, KPeKuHT
(Tepmuueckuii,
KaTaJIUTHYECKUIA),
pUGOPMUHT, TUPOITH3.
[TponykTsl mepepaboTku
He(TH, UX IPUMEHEHHE B
MIPOMBIIIJICHHOCTUH B
ObITy. ['eHeTnueckas
CBSI3b MEXKILY
Pa3IUYHBIMH KJIACCAMU
YIII€BOAOPOAOB

DNEeKTPOHHOE CTPOEeHMe
raJloreHonpPOn3BOAHbIX
yrnesoaoponos.Peakumn
3aMelLLeHus raJioreHaHa
rMAPOKCUA, HUTPOTpyNny,
umaHorpynny,
amuHorpynny.JelicTeue Ha
raJloreHNpPoM3BOAHbIE
BOAHOrO M CNUPTOBOTO
pacTBopa LWenouu.
Bsanmopeiictene
AMranoreHaskaHos C
MarHmem n UMHKOM.
MNoHAaTMe o
METaNN00pPraHNYeCcKnX
coeaMHeHusAx.
Ucnonb3oBaHue
raoreHNPoOmn3BOAHbIX B

aTOMOB AJIEMEHTOB, BXO/ISIINX B
€ro cocTasB, o Macce (00beMy)
MPOAYKTOB CrOpaHusl.

CaMoCTOSTEIIFHO IJIAaHUPOBATb
HOCYHICCTBJIATH CBOXO
TIO3HABATCJIIbHYIO ACATCIIBHOCTD,
INPpUHUMATh dKTHUBHOC Y4aCTHC

B IPYNIIOBOH yueOHOM
JeSITebHOCTH

bubnmmorexa LIOK
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6BITy, TCXHUKC B CUHTC3C.

DKCTIEPUMEHTAIbHBIC
METOJIBI M3YYEHHS BEIIIECTB
Y WX TIPEBpaIllCHUI:
JemoHcTpanuu:

(hU3UYECKUX CBOWCTB
YTJIEBOIOPOJIOB
(pacTBOPUMOCTB);

Ka4eCTBEHHBIE PEaKInu
YIJIEBOJOPOJIOB PA3INYHBIX
KJ1accoB (00ecIBeUnBaHUE
OpOMHOM HIT NOTHOMBOJIBI,
pacTBOpa rnepMaHraHara
KaJIvsl, B3aUMOJCHCTBIE
areTuiIeHa ¢ aMMHUAYHBIM
pPacTBOPOM OKCHJA
cepebpa);00pasirsl
TUTACTMACC, KayYyKOB U
PE3MHBI; KOJJICKIIUH
«HedTs» 1 «YTOMBY;
BUJEO(PparMeHT
«BynkaHuzanusape3suHb.

JlaGopaTopHbI€ OTIBITHI:
03HAKOMJICHHE C
obOpasmamu 1iacTmace,
Kay4yKOB U1 Pe3nHbl;
MOJIETTUPOBAHUE MOJIEKYJT
YIIEBOIOPOIOB U
raJIoreHONPON3BOIHBIX;

MOJIY4CHHUEC MCTaHa U




M3y4E€HHUE ETOCBOMCTB;
MOJIYYCHHC allCTUIICHA U
M3y4YECHHUE ETOCBOWCTB.

IpakTnyeckune padoThbI:

Ne 1. [Toaryyenue
ITHJIEHA U U3yYeHHeero
CBOMCTB.

Pacuérnbie 3agaun:
onpeeseHue
MOJIEKYJISIPHOU (POpPMYIIBI
OPraHUYECKOro BEIIECTBA
10 MaCCOBBIM JIOJISIM
aTOMOB JJIEMEHTOB,
BXO/ISILHX B €0 COCTaB;
HaxO0XJICHUE
MOJIEKYIISIPHOH (hOpMyITBI
OpraHUYEeCKOIo
COEMHEHUS 110 Macce
(00BEMY) IPOTYKTOB
CrOpaHUs; pacu€Thl 110
YPaBHEHUIO XUMHYECKON

peakuuu
Hroro no pasneny 35
Paspen 3. Kuchopoacoaepauwme opraHM4eckme coeguHeHuUA
IIpenenbHbIe PackpsIBaTh CMBICIT H3y4aeMbIX
OJIHOATOMHBIE MOHATHUH (BBIIENATH UX bubmorexa I[JOK
3.1 Crnuptsl. ®enon 11 https://m.edsoo.ru/d
cnupthel.CTpoeHue XapaKTepHBICTIPU3HAKN) U 6947650

MOJIEKYI (Ha mpuMepe

MNPUMCHATH OTU NOHATUATIIPU
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METaHOJIa ¥ 3TaHOJIA).
['omosniornyeckuipsn,
obmras popmyia,
M30MEepHs, HOMEHKJIaTypa
U KJIacCU(pHUKAIHS
criuptoB. Ousnyeckue
CBOMCTBA CITUPTOB.
BonopoaHas cBs3b.
XHUMHUYecKre CBOMCTBA:
pEeaKIMK 3aMeIICHNUS,
JIeTUApaTalnm,
OKHCJICHHS,
B3aHMOJCHCTBHE C
OPTraHUYECKUMH U
HEOPraHUYECKUMH
KHCJIOTaMHU.
KadectBeHHas peakius
Ha OJTHOATOMHBIECITUPTHI.
DOHU3N0IOTUIECKOe
JIeHCTBHE dTAaHOJIA U
MeTaHOoJIa Ha OPTaHu3M
yejioBeka. CriocoObl
MOJIYYeHUS U
MIPUMEHEHUE
O/IHOATOMHBIX CITUPTOB.
[Tpocteie 3¢upsl,
HOMEHKJIaTypa 1
nzomepust. OcoOeHHOCTH
(bU3HUYECKUX U
XUMHYSCKHX CBOMCTB.
MHOroaTomMHbl€ CIUPTHI:
STUJICHTJITUKOJIBH

OMHMCAHUU COCTAaBA U CTPOCHHUS
BEIIECTB, I OOBSICHEHUS
OTIICTHHBIX (DAKTOB U SBICHUA.
Hcnosnb30BaTh XUMUYECKYIO
CUMBOJIUKY JJIsi COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHON )
(bopMyI1 KUCIIOPOACOACPKAIINX
OpraHUYECKUX BEIIECTB.
YcranaBnuBaTh
MIPUHAICKHOCTD
KHCJIOPOJIOCOIEPKAIINX
OpPTaHMYECKUX BEIIECTB K
OTpEeIETICHHOMY KJIAcCy IO
COCTaBYHU CTPOCHHIO, Ha3bIBATh
WX 110 CUCTEMATHYECKOMN
HOMEHKJIAType; MPUBOIUTH
TPUBHUAIIbHBIE HA3BAHU
OTJICITBHBIX MTPEICTABUTENICH
KHUCJIOPOJICOACPIKAIITIX
COEIMHECHU .




riuuepud. Gusnyeckue u
XUMHYECKHECBOMCTBRA:
peaKIuu 3aMeIICHHUsI,
B3aHUMOJCHCTBHUE C
OpPraHWYECKUMH U
HEOPTraHUYECKUMH
KHCJIOTaMHU,
KaueCTBEHHAs PEaKIlus Ha
MHOT'OATOMHBIE CITUPTHI.
DOHU3N0I0TrIIECKOE
JIECTBHE HA OPraHU3M
yenoBeka. CrocoObl
MOJTyYCHUS U
MIPUMCHCHUE
MHOT'OAaTOMHBIX CITUPTOB.
®enou. CTpoeHue
MOJIEKYJIbI, B3aUMHOE
BIIMSTHUE
TUIPOKCOTPYIIIIBI U
OEH30JILHOTO sI/Ipa.
du3nyuecKue CBOMCTBA
¢denona. OcobeHHOCTH
XUMHYECKHUX CBOWCTB
¢denona. KauecTBeHHbIE
peakuuu Ha eHod.
Tokcu4HOCTH eHoma.
CrniocoOsl nony4eHus u
IIpUMeHeHue GpeHoa.
denondopmanbaeruiHas
cMoJia




3.2

KapOonunbHbie
COCIMHEHUS: alIbJICTH]IbI U
keToHbl. KapOoHOBBIC
KUCTOThI. ClI0XKHbBIE
a¢upsl. XKupbl

21

KapGonunpHbie
COCTMHEHUS: alTbJCTUIBIN
KETOHBI. DJIEKTPOHHOE
CTpOEHHUE KapOOHMITbHOM
TPYIIIBL
['omonoruyeckue psbl
aJbJIETH/I0B UKETOHOB,
obmas hopmyia,
u30Mepus U
HOMEHKJIATypa.
Pu3NYECKHE CBOMCTBA
QTBJICTHIOB 1 KETOHOB.
XUMHUYECKUE CBOMCTBA
QJTBJICTHIOB U KETOHOB
(peakiuu
MPUCOCANHECHHUS).
OxkucneHue aabAeTuioB,
KaueCTBEHHBIE PEAKIIHH
anprerngoB. CriocoOnl
MOJTyYCHUS U
MIPUMEHEHUE aJTbJICTH]IOB
UKETOHOB.
OIHOOCHOBHBIE
npenenbHbIe KapOOHOBBIE
KUCTI0Thl. OCOOEHHOCTH
CTPOEHUS MOJIEKYII
KapOOHOBBIX KUCIIOT.
N3omepns n
HOMEHKJIATypa.
POHU3NIECKNECBOMCTRA,
BOJIOPOJTHBIC CBSI3H.

XapakTepu3oBaTh COCTaB,
CTpOEHHE, IPUMECHEHHE,
bu3nvecKue 1 XUMHYECKUE
CBOIICTBA, Ba)KHEHIIINE CIIOCOOBI
MOJTyYEHUS IPEICTaBUTEIICH
pa3IMYHBIX KIACCOB
KHCJIOPOJICOICPIKAIINX
COCIMHCHUH; BBISBIISTh
TCHETHYECKYIO CBS3b MEXKILY
HUMH U TIOJTBEPXKIATh €&
HATMYUE YPaBHECHUSIMU
COOTBETCTBYIOIINX XUMHUICCKIX
peaKkuuii ¢ UCIOJIb30BAHUEM
CTPYKTYPHBIX ()OPMYIT BEIIECTB.
[TonTBepx1aTh HA KOHKPETHBIX
pUMEpax XapaKTep
3aBUCUMOCTHPEAKITHOHHON
CIIOCOOHOCTH
KHCIIOPOJICOIePIKAIITUX
OpPTaHWYECKUX BEIIECTB OT
(YHKITMOHATBLHBIX TPYI B
COCTaBe UX MOJICKYII,
B3aMMHOTOBIIUSHUSL aTOMOB U
TPYII aTOMOB B MOJIEKYJIaX; a
Tak)ke 0T 0COOCHHOCTH
peanu3anuu pa3InaHbIX
MEXaHH3MOB ITPOTEKAHUS
peakuuii. OMMCHIBaTh COCTAB,
XUMHUYECKOE CTPOCHHE 1
MIPUMEHEHUE KUPOB H
VTJICBOJIOB, XapaKTEPHU30BATh UX
3HaYeHUE AJIs

bubnunoreka LIOK
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XHUMHYECKUE CBOMCTBA:
KHCJIOTHBIC CBOMCTBA,
peakuus dTepuprKaInHg,
peaxkuy ¢ y4acTHueM
YIJIIEBOIOPOAHOIO
panukana. [lonsarue o
MIPOU3BOTHBIX
KapOOHOBBIXKHCIIOT:
CJIOKHBIE PUPBHI,
AHEUOPUODL,
2a102eHAHUOPUOb,
amMuovl, HUMPUTILL.
Oco0OeHHOCTH CBOWCTB
MYpPaBbUHONKHCIIOTHI.
MHuoroo6pasue
KapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOMCTB
HENpeIeIbHBIX U
apOMaTUYECKHUX
KapOOHOBBIX KUCJIOT,
JTUKapOOHOBBIX KUCIIOT,
TUPOKCUKAPOOHOBBIX
kuioT. [IpencraBurenu
BBICIIINX KapOOHOBBIX
KHCJIOT: CTEApUHOBAS,
MaJTbMUTUHOBAS,
OJIEMHOBAsI, IUHOEBas,
JIUHOIeHO8AS KUCTIOTHI.
CrniocoOsl noy4eHus u
IIpUMEHEHNE KapOOHOBBIX
KHCJIOT.

KHU3HEICSATEIbHOCTH
OpraHU3MOB.




CroxHbI€ Y3QUPHI.
['omonornueckuit psia,
obmras popmyia,
U30Mepus U
HOMeEHKJIaTypa. JKupsr:
cTpoeHue, punveckue u
XUMUYECKHE CBOMCTBA
JKUPOB: TUPOJIN3B
KHUCJION U IIEJTOYHOU
cpenax. OcobenHoctu
CBOMCTB KHUPOB,
COJIEpXKAIINX OCTATKU
HEMpPeAeIbHBIX)KHUPHBIX
KuCIIoT. JKupsl B
npupoje. Mpl1d kak coiau
BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE
nevcrsue. [lonamue o
CUHMEMUYECKUX MOTOUUX

cpeocmeax(CMC)

OGmas xapaktepuctuka | Oco3HaBaTh ONMACHOCTH

YTJIIEBOJIOB. BO3JICCTBUS HA KUBbBIE

Knaccudukanus OpraHU3MbI ONPEIEICHHBIX

YII€BOIOB (MOHO-, M- | KUCIIOPOACOACPKAIINUX

MOJIMCAXaPHUIbI). OpTraHUYECKUX BEIIECTB U but6mmoreka [IOK
3.3 Yraesoasl MoHocaxapuasl: MOSICHATH HAa IpUMEpPax https://m.edsoo.ru/d

TJIF0K03a, (PYKTO3a,
pubo03a, rajakTosa,
Je30Kcupubo03a.
du3nyecKkue CBOMCTBA U
HAXO0XJICHHE B TIPUPO/IC.

CrocoObl YMEHBILICHUSU
MIPEIOTBPAIICHHUS X BPEIHOTO
BO3JEHCTBUS HA OPraHU3M
yenoBeka.Mcnonb30Bath
oOIIeHaYYHBIE METOIBI

69df650
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doToCHUHTE3.
XUMHYeCKHE CBOMCTBA
TJIIOKO3BL: C YYaCTUEM
CIIUPTOBBIX U
aJbJACTUTHONUTPYIILL,
CIIUPTOBOE U
MOJIOYHOKHCIJIOE
OpO’KEHUE TITFOKO3HI.
[IpumeHeHue rIoKo3bI,
ee 3HaUYCHME B
JKU3HEACATCIHbHOCTH

opranusma. Jlucaxapumasl:

caxapo3sa, MaJIbT03a U
JIAKTO34.
BoccranaBnuBaromue u
HEBOCCTaHAaBJIMBAIOIINE
nucaxapunbl. ['uaponus
caxapo3sbl. Haxoxnennen
MIPUPOJIE U IPUMEHEHHE.
[Tonucaxapupr:
KpaxMaJl, TITUKOTeH U
nesutonosa. CTpoenue
MaKpOMOJIEKYyJIKpaxMmala,
TJIMKOT'CHA U LIEJUTFOI03I.
duznyeckue CBOMCTBA
Kpaxmaja ¥ LeJITI0JI03bI.
XUMHYIeCKHe CBOMCTBA
Kpaxmaia (TUIpoJu3,
KaueCTBEHHAsPEAKIIHSI C
Hoaom). XuMu4yecKkue
CBOMCTBA LIEJUTIOIO3E]
(ruaponus, peakuus

MO3HAHUS PU
CaMOCTOSITEIIbHOM
IUTAHUPOBAHHH, IPOBEACHUU U
ONKCAaHUH XUMUYECKOTO
SKCIIepUMEHTa (J1abopaTopHbIe
OTIBITHI U IPAKTUYECKUE
pabotsl). CenoBath IpaBuiIamMm
0e30macHOMpPadOTHI B
naboparopuu mpu
MCIOJIb30BAaHUU XUMUYECKOM
MOCY/BI U 000PYyIOBAHUS, &
TaKXe MpaBUiIaM 00paCHUS C
BEIIECTBAMHB COOTBETCTBHHU C
WHCTPYKIUSMU BBITOTHEHHS
71ab0paTOPHBIX OMBITOBU
MPAKTUYECKHUX paboT Mo
MOJIYYEHHUIO U U3YUEHUIO
OpPraHUYeCKHX BEIIECTB.
IIpencraBnsaTh pe3yapTaThbl
SKCIIEpUMEHTa B (hopMe 3arucu
YpaBHEHHI COOTBETCTBYIOIINX
peaKIuii ¥ eNaTh BEIBOJIBI HA
HUXOCHOBE.

HpOBOI{I/ITB BBIYUCIICHUA

JUISL OTIpENICIeHUS
MOJIEKYJISIPHOM pOpMYJIBI
OpPraHNYEeCKOI0 BEIIECTBA 110
YPaBHEHUIO XUMUYECKOU
pEeaKMuy 110 MAaCCOBBIM J0JISIM
aTOMOB 3JIEMEHTOB, BXOSALINX
B €0 COCTaB, a TAK)KE Ha




norydeHue 3pupon
uesuiono3sl). [lonstue
00 MCKYCCTBEHHBIX
BOJIOKHAX (BUCKO3a,
alleTaTHBIN 1IETK).
DKcrepuMeHTalIbHbIE
METO/Ibl U3yUYCHUS
BEIIIECTB U UX
MIpEBpAICHUIA:

JleMOHCTpanuu: cBOCTBa

CIIUPTOB: PACTBOPUMOCTH
B BOJIC, B3aNMOICHCTBHE
3TaHOJIa C HATPHUEM,
OKHCJICHHUE 3TUIIOBOTO
CIUPTATUXPOMATOM
KaJns (BO3MOYKHO
UCIIOJIb30BaHUE
BUJICOMaTEPHAIIOB);
KaueCTBCHHBIC PEaKITUN
ATBJICTHJIOB:C
aMMHUAYHBIM PACTBOPOM
okcuzaa cepedpa u
ruapokcuaom meau(ll);
XMMHYECKHE CBOWCTBA
pacTBOpPayKCyCHOM
KHCTIOTHI.
JlabopaTopHble ONBITHI:
peaKIus TIUIEPUHA C
rugpokcugommeu(1);
OKHCJICHHE YTHIIOBOTO
CIIUPTA B QJTbJICTH/T
pacKaJeHHON MEIHOU

ompeneseHue 07U BIX0a
MPOJIYKTa Peakluu

OT TEOPETUYECKH BO3MOXKHOTO.
CamMoCTOATENBHO IIAHUPOBATh
HOCYILIECTBIISATh CBOIO
[103HABATEJIbHYIO
JeSITEIIbHOCTh; IPUHUMATh
aKTUBHOE y4acTue

B IPYIIIIOBON yueOHOU
JIeSITEIIbHOCTH




MPOBOJIOKOM ;B3aMMOIEIC
TBHE PacTBOPA IITIOKO3BIC
rugpokcugom meau(ll);
B3aNMOJICHCTBHEC
Kpaxmasa ¢ HOJIOM.

IIpakTnyeckue padoTsI:

Ne 2. Pemienne
AKCIIEPUMEHTAIbHBIX
3aja4 1o reme «CrupTsl
U (PEHOIBI;

Ne 3. Pemienue
AKCIEPUMEHTAIbHBIX
3aJa4 o TeMe
«KapOoHOBbIE KMCITOTBI.
CrnoxHble 3upb».

Pacyérnble 3apaun:
oTpenienieHne
MOJIEKYJISIPHOM (HOpMYIIBI
OpPraHUYeCcKOro BeIecTBa
10 MaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB,
BXOOAIIIUX B €TI0 COCTaB,
1o mMacce (00beMy)
MPOLYKTOB CTOPaHUA; 110
KOJINYECTBY BEIIECTBA
(macce, 00beMy)
IPOAYKTOB peaKuu
U/WIINUCXOJTHBIX
BEIIIECTB; pElICHNE




Hroro no pazneny

41

pacUETHBIX 3a/1a4 Ha
OIpeAEEHUE JOJIH
BBIXOJ1a IIPOAYKTa
peakuuu oT
TEOPETUYECKHU
BO3MOKHOT'O

Paspen 4. AsotcoaepiKawme opraHU4YecKkue coegmuHeHuUs

4.1

AMUHBI. AMUHOKHCIIOTEL.
benxn

12

AMUHBI — OpraHUYECKUE
MPOU3BOAHbICAMMHUAKA.
Knaccudukamms
aMUHOB: anudaTruuecKue
Y apOMAaTUYECKHE;
MIepBUYHBIC, BTOPUYHBIC
u TpetuuHble. CTpoeHue
MOJIEKYJI, O01I1as
dbopmyna, nzomepus,
HOMEHKJIaTypa u
buznyecKuecBoiicTBa.
XHUMHUYECKOE CBOMCTBA
annpaTUYECKUX aMUHOB:
OCHOBHEIC CBOMCTBA,
AJTKUIIMPOBAHUE,
pEeaKru C a30TUCTOU
kucnoroin.Coim
aIKUJIAMMOHHS. AHUIUH
— IPEJICTAaBUTENb
aMHUHOB apOMaTHU4E€CKOT0
psana. CtpoeHue
agunnHa. B3anMHOe

PackpbIBaTh CMBICT H3y4aeMBbIX
MOHATHH (BBIIEATH UX
XapaKkTepHBICTIPU3HAKHU ) U
MPUMEHSITh 3TH MOHATHSIIPU
OINHCAaHUH COCTaBa U CTPOCHUS
BEILECTB, IJISI OOBsICHEHUS
OTJICTBHBIX (DAKTOB U SBICHUA.
Hcnonbs30BaTh XUMHUYECKYIO
CUMBOJIUKY JJIsi COCTABIICHUS
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHOM)
dbopMyI a30TCoAEpIKAIINX
OpPTaHMYECKHUX BEIIECTB.
OnpenensTh MPUHAIIEKHOCTD
a30TOCOIEPIKAIINX BEUIECTB K
OTIpeNIeTICHHOMY KJIaccy Io
COCTaBYyH CTPOCHUIO, HA3bIBATh
WX 110 CUCTEMATHUYECKOM
HOMEHKJIAType;IPUBOIUTH
TPUBUAIBHBIE HA3BAHUS
OTJIeIbHBIX MPEACTABUTEICH.
XapakTepru3oBaTh COCTaB,

bubmnoreka IIOK
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BIIMSIHUE TPYII aTOMOB B
MOJIEKYJIe aHUJTUHA.
OcoOeHHOCTH
XUMHYECKNX CBONCTB
annnuHa. KauecTBeHHbBIC
peaKy Ha aHUJIUH.
Cnoco0ObI OJTy4YeHHE U
MIPUMEHEHHUE
anupaTHIECKUX aMUHOB
W aHWJIMHA W3
HUTPOOEH3011a.
AMHHOKHCIIOTEL.
Homenknarypa u
nzomepus. OTaenbHbIC
MpECTaBUTEH O
aMHUHOKWCJIOT: TJINIYH,
aJaHuH, eHUNATIAHUH,
cepun, 2nymamuHo8ds
Kucioma, 1U3UH,
yucmeun. Onmuyecxkas
uzomepus AMUHOKUCTION..
D- u L-amunoxuciomeor.
duznyeckue CBOMCTBA
aMHUHOKHCIIOT.
XHUMHUYECKHE CBOMCTBA
aMUHOKHCIIOT KaK
aM(pOTepHBIX
OpTraHUYECKUX
COETMHEHU U, peaKius
MOJIMKOHIEHCALIIH,
00pa3zoBaHHe MENTHIHON
CBs3U. buonorugeckoe

CTpOEHHE, IPUMEHECHHE,
¢bu3nvecKkue 1 XUMHUYECKUE
CBOIICTBA, BaXKHEHIIIHE CIIOCOOBI
MOJTyYECHUS] TUITHYHBIX
IIPEACTABUTENECH
a30TCOAEPIKAIINX COSTUHEHUI.
OmnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB;
HOSICHATH Ha IPUMEPax
3HAYEHHEOEIIKOB JUI OpraHu3Ma
YeJI0BeKa.

HpOBO,Z[I/ITB BBIYMCIICHUA

JUIs OTIpeNieIeHUs
MOJIEKYJISIPHOM hopMyIIBI
OpPraHUYECKOI'0 BELECTBA 10
MacCOBBIM JOJISIM aTOMOB
AJIEMEHTOB, BXOJSIIUX B €T0
COCTaB, a TaKXe 110 ypaBHEHUSAM
XUMHYECKUXPEAKIIH.

Hcnonb30Bath 0011€HAyYHBIE
METOABI ITIO3HAHUA

Ipu CaMOCTOATCIIbBHOM

IUTAHUPOBAHUH, TPOBEACHUU U
OMHCAaHUH XMMUYECKOTO
sKCIIeprMeHTa (JlabopaTopHbIE
OIIBITHI U TPAKTUYECKUEC
pa6oTh1).CaMOCTOSITEIIBHO
IJIAaHUPOBATh HOCYIICCTBIIATH
CBOIO [103HABATEIbHYIO




3HaYeHNEe aMUHOKHCIIOT.
CuHTE3 NenTUI0B.
benku xak npupoaHsie
nosmmMepsl. [lepBudnas,
BTOPUYHAS M TPETHYHAS
CTPYKTypa OENIKOB.
XUMHYECKUE CBOMCTBA
OCJIKOB: THIIPOJIN3,
JieHaTypanus,
KaueCTBEHHbIE PEaKIuu
Ha 6enku. [lonamue 06
a30mcooepicaujux
2emepoyYuUKIULecKUx
COEOUHEHUSIX.
THupumuounosvie u
NYPUHOBbLE OCHOBAHUSL.
Hyxneunoswvie kuciomei:
cocmas, cmpoenue u
buonocuieckoepos.
DKCIePUMEHTAIbHBIE
METOJIbI U3yUCHUS
BEIIECTB U UX
MIPEBPALLCHUAN:
JleMoHCTpauu:
pacTBOpeHHe OENKOB B
BOJIC; ICHATYpAIIHsI
OENKOB MpHU HarpeBaHUH;
[[BETHBIC PEAKIIHH
oenkoB.IIpakTnueckue
padoThI:

Ne 4. Pemenne

JACATCIIBHOCTE, IPUHUMATh
AKTUBHOC YUaCTUC

B TPYNIIOBOM y4eOHOM
JeSITeITbHOCTH




AKCIEPUMEHTAIbHBIX
3az1a4 10 TeMe
«A3oTconepxaniiue
OpraHUYeCcKHe
COCTMHEHUS Y,

Ne 5 Pemienue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 I10 TEME
«Pacno3HaBanue
OpraHUYECKUX
COCTUHEHUNY.

Pacuérnbie 3agaun:
ornpezeNneHue
MOJIEKYJIIPHOM
bopMyIibt
OpPTraHU4eCcKOTO
BEIIECTBA 110 MACCOBBIM
JIOJISIM aTOMOB
DIIEMEHTOB,BXO/IAIINX B
€ro cocTaB; 10 Macce
(06bemMy) MPOYKTOB
CTOpaHus; 1o
KOJINYECTBY BEILIECTBA
(macce, 00beMy)
MPOJYKTOB PEAKIINU
H/WIIA UCXOTHBIX
BEIIECTB; PEIICHNE
pacu€THBIX 3a/1a4 Ha
ofpeieieHue JOIH
BBIX0/J1a TPOAYKTA
peaKuu ot




TEOPETUYCCKH
BO3MOYHOT'O

Uroro no pazneny

Paspen 5. BbicoKkomoneKkynapHble coeguHeHUA

12

BLICOKOMOJIGKYJIHPHHC
COCOIUHCHUA

5.1

OCHOBHBIE TOHSATHS
XUMHH
BBICOKOMOJICKYIISIPHBIX
COEMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYpPHOE
3BEHO, CTETICHb
MOJIMMEPH3aIHH,
CpenHsis MOJICKYJIsIpHast
Mmacca. OCHOBHbIE
METOJILICHHTE3a
BBICOKOMOJICKYJISIPHBIX
COECTUHEHNN —
MOJIMMEPH3aIUs U
MOJIMKOHICHCAIIHS.
Ilpeocmasnenueo
cmepeopezysApHOCIU U
HAOMONEKVIAPHOU
cmpyKmype noiumepos,
3a8UCUMOCTb CEOLICTNE
HONUMEPOE OM UX
MOJIEKYIAAPHO20 U
HAOMONEKYNAPHO2O
cmpoenus. llonumepHbie
MaTepuabl.
IT;macTmaccel
(monuATUIIEH,

Biagets nzydaemsiMu
XUMHYECKUMHUIIOHATUAMMU:
pacKpbIBaTh CMBICI U3y4aeMBbIX
MOHSTUM U IPUMEHSATH 3TU
IIOHSTHS IIPH OIIMCAaHUH COCTaBa
U CTPOCHUS
BBICOKOMOJIEKYJISIPHBIX
OpPraHMYECKUX BEILECTB, I
00BSICHEHUS OT/IEIBHBIX (DaKTOB
u siBiieHud. Vcnonp3oBarth
XUMHUYECKYIO0 CUMBOJIUKY IS
COCTaBJIEHUS CTPYKTYPHBIX
¢dbopmy BeriecTB(MOHOMEPOB U
MOJIMMEPOB) M YpaBHEHUH
peaxkuuil oJIMMepU3aluuu
NOJIMKOHAeHcauuu. OnKChIBaTh
COCTaB, CTPOECHHE, OCHOBHBIE
CBOMCTBA ¥ IPUMEHEHUE
Kay4yKoB, Haubosee
pacupoCTpaHEHHBIX BUJIOB
IIJJACTMACCH BOJIOKOH.
Hcnonb30Bathk 001IEHAYYHBIE
METO/Ibl TO3HAHMUS IIPH
CaMOCTOSITEIBHOM
IUTAHUPOBAHUM, IIPOBEACHUH U
OMKMCAHUN XMMHUYECKOTO

bu6nunorexa LIOK
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MTOJIMIIPONUJIEH,
MOJIMBUHUJIXJIOPU/I,
HOJIUCTUPOIL,
MOJIMMETUIIMETaKpUIaT,
MOJMKapOOHATHI,
oJIMATUIICHTEped TaIaT)
. YTuinnzanusa u
nepepaboTKa MIacTUKa.
DJ1acTOMEpBHI:
HaTypaJbHbIH,
CUHTETHUYECKUE KayuyKU
(OyTaareHOBBIH,
XJIOPONIPEHOBBIN,
M30IIPEHOBBIN) U
CUJIUKOHBI.
Pe3nna.BonokHa:
HaTypaJibHbIE (I1ePCTh,
IIEJIK),UCKYCCTBEHHBIE
(BHCKO3a, alleTaTHOE
BOJIOKHO),
CUHTETHYECKHE BOJIOKHA
(xanpoH u
JaBcaH).OKcIepuMeHTall
BHBIE METO/IbI U3YUECHHUS
BEILIECTB U UX
[IPEBPALLCHUAN:
JleMoHCTpamuu:
03HAKOMJIEHHE C
o0pa3amMu IpUpPOTHBIX
U UCKYCCTBEHHBIX
BOJIOKOH,IIJTaCTMAcC,

AKCTIEpUMEHTa (J1abopaTopHbIE
OTIBITHI U MPAKTHYECKUE PabOThI)




Kay4yKOB.

IIpakTnyeckue
padoThI:

Ne 6. Pemenue
SKCIIEPUMEHTAIbHBIX
3a71a4 110 TEME
«Pacro3naBanue
IJIACTMACC ¥ BOJIOKOH»

Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102




11 KJIACC

N - KoaudecTBO yacoB OcHoBHOE coep:kaHue OcCHOBHBIEC BH/IbI DJIeKTPOHHBIE
0 allMeHOBaHHeE pPa3/iejioB
II/11 n TEM HpOFpaMMbI ya UXCsl
ero 00y4aromuxc o0pa3oBaTe/ibHbIE
pecypcol
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Atom. CocTaB aTOMHBIX PackpreIBaTh CMBICIT
saep. XUMUYECKUI M3y4aeMbIX MOHATUN
aneMeHT. M30Tonsl. (BBLACIATH MX
Kopnyckynspno-eonnosoii XapaKTepHBICTIPU3HAKK) U
oyanusm, 080UCMEEHHAS MPUMEHSTD 3TH MOHITUS
npupooa 31eKmpoHd. MIPH OTIMCAHUHU COCTaBa U
CTpocHHe 3TEKTPOHHBIX CTPOCHUS BEUIECTB, JJIs
000JI0Y€EK aTOMOB, OOBSICHEHUS OTAEIBbHBIX
K6AHMOo8ble YUucida. (aKTOB U SIBJICHUI.
DHepreTU4ecKue YpoBHU PackpbiBaTh cMbICT
Y IOAYPOBHU. ATOMHBIE nepuoanyecKkorozakona /.
opOuTanm. H. Meunneneesa u
Crpoenue aToma. Kp A
naccuduxarys JIEMOHCTPHPOBATH €0 Bu6mmoreka [JOK

11

Ilepuoauueckuii 3aK0H U
Ilepnoanueckas cucrema
XAMHYECKUX IIIEMEHTOB /J[.
N. MenneneeBa

XUMHAYECKUX JIEMEHTOB
(s-, p-, d-, f- amemenTnI).
Pacnpenenenue
3JIEKTPOHOBIIO ATOMHBIM
OpOUTANIAM; HPUHYUN
MUHUMYMA DHEP2UU,
npunyun Iaynu, npaeuno
XyHoa. DneKTpoHHbIE
KOH(UrypaIyu aTOMOB
anemenToB [ — IV
NEPUOJIOB B OCHOBHOM U
BO30YXKICHHOM
COCTOSIHUH, SJIEKTPOHHBIE
KOH(QUTYPAITUHHOHOB.
Ionsmue 06 snepeuu
UOHU3AYUU, DHEPIUU

CHCTEeMaTH3UPYIOLIYIO,
O0OBSICHUTENBHYIO U
MPOTHOCTHUYECKYIO
(GyHKIIH.
XapaxkTepHu3oBaTh
AIIEKTPOHHOE CTPOCHUE
aToOMOB (B OCHOBHOM U
BO30YXIEHHOM
COCTOSTHIH) 1 MOHOB
XMMHUYECKUX 3JIEMEHTOB 1
— 4 nepuoaoB 1 ux
BaJICHTHBIE BO3MOXHOCTH,
WCTIONB3YS IOHATHSS-, P-,
d-a1eKTpoHHBIE OpOUTAIIH,
SHEPreTHYECKHE YPOBHH.
OO0BsICHATD

https://m.edsoo.ru/2dd57f2
4
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CcpoOCmaa K 9AeKMpoHY.
DNEeKTPOOTPULIATENIBHOCTD
. Ilepuonnueckuit 3aK0H U
[Tepuoanueckas cucrema
XUMUYECKUX DIIEMEHTOB
J.. MenzaeneeBa. CBsi3b
ITepuoauueckoro 3akoHa
u Ilepuonnyeckon
CHCTEMBI XUMHYECKUX
JJIEMEHTOB C
COBPEMEHHOU TeopHen
CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHNYECKHUX JJIEMCHTOB U
00pa3yeMbIX HMA
MIPOCTBIXY CIIOKHBIX
BELIECTB 110 IPyIIIaM 1
nepuoamM. 3HaUCHUE
MEPUOANYECKOTO 3aKOHA
JA.N. Menaeneesa.
IKcnepuMeHTAIbHbIE
MeTObl H3YYeHHSs
BelIeCTB U UX
NpeBpaLLeHUI:
JleMoHCTpalu: BU bl
tabmmn «llepnonnyeckas
cucreMa XuMH4YECKUX
anementoB/l. M.
MenneneeBay

3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB
XUMHUYECKUXDIIEMEHTOB U
HUX COCIMHEHUH M0
MepuoiaM U Ipynmnam
[Tepuoanueckoit cucTeMbl
JI. 1. MenneneeBa

1.2

Crpoenue BenecTna.
MHuoroo6pasue BemecTB

11

XuMuueckast CBI3b. Buabl
XHMHYSCKONCBS3U:
KOBaJICHTHAsl, HOHHAs,
MeTaJlIn4YecKasl.
MexaHnu3MbI 00pa3oBaHUSL
KOBAJIEHTHOH CBS3U:
0OMEHHBIH U JJOHOPHO-

PackpriBaTh cMBICT
M3y4aeMbIX IOHATUI
(BBIOENATH MX
XapaKTepHBIETPU3HAKH) U
MPUMEHATH 3TH MOHSITHSA
TIPH OTFICAHWH COCTaBa U
CTPOEHHUSI BEIECTB, [

but6mmorexa [IOK
https://m.edsoo.ru/2dd57f2
4
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aKLENITOPHBINA. DHEPrus U
JUTMHA CBSI3U.
[TonsipHOCTB,
HaIpaBJIEHHOCTb U
HaCBIIaeMOCTh
KOBAJICHTHOM CBSI3U.
Kpathsie cBsizu.
Bonopoanas cBs3b.
MexMoneKysipHbIe
B3aUMOJICUCTBUS.
BanenTtHocTh 1
BaJICHTHbIE BO3MOKHOCTHU
aToMOB. [ ubpuouzayus
amomHbvix opoumaiei.
CBs13b 2JIEKTPOHHOM
CTPYKTYpPBI MOJIEKYJI C UX
TeOMETPUYECKUM
CTpoeHHeM (Ha mpuMepe
COEIHEHU 3JIEMEHTOB
BTOPOTO MIEPHOA).
IIpencraBnenue o
KOMILTEKCHBIX
coeaunenux. Cocras
KOMILJIEKCHOT'O MOHA:
KOMILJIEKCO00Pa3oBaTeb,
JTATaH/IBL.
Koopnunaunonnoe
yucno. Homenknarypa
KOMILTIEKCHBIX
COEIMHEHNN. 3HaUeHue
KOMILJIEKCHBIX
coenuHenuil. [lonsarue o
KOOPIUHALIMOHHOU
xuMuHn. BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO
cTpoenust. Turbl

00BSICHEHHSI OTACIBHBIX
(haKTOB M SBICHUH.
OrnpenensaTb BUIIBI
XUMHYECKONCBA3N
(KOBaJICHTHOM, NOHHOM,
METaTHIECKOM,
BOJIOPOJHOM) B
COEIMHEHUSX, THII
KPUCTAJUIMYECKON
PEIIETKUKOHKPETHOTO
BemiecTBa. OOBICHATH
MeXaHU3M 00pa30BaHuUs
KOBaJEHTHOU CBS3H
(0OMeHHBII 1 JOHOPHO-
aKILIETITOPHBIN).
Ornpenenars BAIEHTHOCTb
U CTENIEHbOKHUCIICHHUS
XUMHYECKUX 3IEMEHTOB B
COEJIMHEHUSX Pa3INYHOTO
cocraBa.OOBACHITH
3aBUCUMOCTb CBOMCTB
BEIIECTB OT BHJIA
XUMHAYECKOH CBSA3MHU THIIA
KPHUCTAITMYECKON
pewéTku. IIpoBoauTh
BBIUHCIIEHUS C
WCTIOJIb30BaHUEM TTOHSTHUS
«MaccoBas JI0J1s BEIIeCTBa
B PacTBOpE»




13

XUMUYECKHUE pcaknuu

19

KpUCTAJTMYECKUX
PELIETOK (CTPYKTYp) H
CBOICTBa BELLECTB.
[TonsiTHe 0 MUCTIEPCHBIX
cucreMax. Mcrunnsie
PacTBOPBI.
[Ipencrasnenue o
KOJUTOUJIHBIX pacTBOpax.
CriocoObl BEIpasKeHUsI
KOHLICHTpaluu
pacTBOpPOB:MaccoBasi OIS
BElIEeCTBA B
pacTBOpe,MOJISIpHAS
KOHILICHTpalusl.
Hacrpimennsle u
HEHACBIILICHHbBIE
PacTBOpHI,
PacTBOPUMOCTb.
Kpucrannorunparsl.
Knaccuduxarms u
HOMEHKJIaTypa
HEOPTaHUYECKUX
BELIECTB. JKCIEPUMEHTA
bHbIE METOAbI U3y4YEeHHS
BellecTB U UX
NpeBpaLleHMIi:
JeMoHcTpauuu: Mogenu
KPUCTAJUTMYECKUX
peuerok. Pacu€THbie
3aJ1a4u: ¢
WCIOJIb30BaHUEM MOHSITHI
«MaccoBast 10315
PacTBOPEHHOTO
BELIECTBA», «MOJISIpHAs
KOHIIEHTAIINSD)

Knaccudukarms
XUMHUYECKUX pEaKLUi B

PackpsiBath cMbICIT
M3y4yaeMbIX MOHATUN

but6mmoreka [IOK
https://m.edsoo.ru/2dd57f2
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HEOPraHWYECKOU U
OpTraHUYECKON XUMHUH.
3aK0H COXpaHECHHS MacChl
BEIIECTB; 3aKOH
COXpaHEHUs U
MpeBpaIIeHAS YJHEPTUN
MIPH XUMAYECKUX
peaknusx. TernoBbie

3¢ (HEeKTh XUMHUYECKUX
peaKLuid.
Tepmoxumuyeckue
ypaBHeHUs1. CKOPOCTH
XUMUYECKOH peakuuu, ee
3aBHCHMOCTH OT
Pa3NIUYHbIX (aKTOPOB.
I'omorenssle u
reTepOoreHHbIE PEaKITHH.
Karanus u katanusatopsl.
OO6paTtumbie U
HeOoOpaTUMBbIE PEAKIIHH.
XuUMHUYECKOE paBHOBECHE.
KoHcTanTa XMMHYIECKOTO
paBHOBecus. DaKkTOPHI,
BIUSIOIINE HA TIOJIOKEHHE
XUMUYIECKOTO
paBHOBECHS:
TeMIIepaTypa, JaBICHUEH
KOHIICHTPAINH BEIECTB,
YYIaCTBYIOIINXB PEAKITHH.
[punnun Jle llatense.
DIIEKTPOIUTUYECKAS
nuccormarus. CHIIbHbIC |
c1a0bIe AIEKTPOITUTEHI.
Crenenb IUCCOIUAIIN.
Honnoe npouseedenue
600v1. CpeJia BOTHBIX
PacTBOPOB: KUCIOTHAs,

(BBLACTATH MX
XapaKTEePHBICTIPU3HAKH) U
MIPUMEHATH 3T MTOHITHS
TIPH OTIFICAHWH COCTaBa U
CTPOCHUS BELIECTB, AJIS
00BSCHEHHS OTIEITHHBIX
(haKTOB U SBIICHUI.
Knaccupuumposatsb
XMUMHUYECKUE PEaKIHH 110
pa3IMYHBIM IPU3HAKAM
(4uciy u cocTaBy
pearupyommx BemecTs,
TerioBoMy 3 dekry
peaxim, N3MEHEHUIO
CTEIEHEHOKUCIIEHUS
3JIEMEHTOB, 0OPaTHUMOCTH,
YYacTHIO KaTalnu3aropa u
T.IL.); CAMOCTOSATENIBHO
BBIOMPATHLOCHOBAHUS U
KpUTEPUH JIIS
KJIACCU(UKAITIH
XUMUYECKUXPEAKIIU.
OOBSICHATH
3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUUECKUX
peaknuiic yuéToM ux
SHEPreTHYECKUX
XapaKTePUCTHUK, XapaKTep
W3MEHEHUSICKOPOCTH
XUMHYECKOUN peaKiiun

B 3aBUCHMOCTH OT
Pa3IMIHBIX(PAKTOPOB, a
TaK)Ke XapakTep
CMEILECHUS XUMHYECKOTO
PABHOBECHSIIO] BIUSHUEM
BHEITHUX BO3JIEUCTBUI
(TpuHIMI

[
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HEUTpaIbHAS,IICTIOYHAS.
Bonopoanslit mokaszarens
(pH) pactBopa. I'unpomnms
COJIEH.

Peakumuu moHHoroO
oOMeHa.

OKHCITUTENBHO-
BOCCTaHOBHTEJILHBIC
peakuu. CTeneHb
OKHCJICHUS.

OKucIuTenb U
BOCCTAaHOBUTEIIb.
[Ipoueccsl OKUCIEHUS U
BOCCTaHOBJICHHSL.
Baxwueiimne
OKHUCIIUTEH U
BOCCTaHOBUTENU. MeTo
AJICKTPOHHOT'O OajaHca.
DNEeKTPOIU3 pacTBOPOB U
pacIIaBOB BEIECTB.
IKcIepUMeHTATbHbIE
METOABIN3YYeHUsI
BeIeCTB U UX
NpeBpaLeHUI:
JemoHcTpanuu:
pa3oKeHHE TIEPOKCUIA
BOJIOPOZaB MPUCYTCTBUU
KaTanuzaropa.
JlaGopaTopHEIE OTIBITHI:
MIPOBEJICHNE peaKuil
MOHHOTOOOMEHa;

Jle llarenne).
PackpbIBaTh CymHoCTb:
OKHCIIUTENHHO-
BOCCTaHOBUTEIBHBIX
peaxuuii mocpeacTBOM
COCTaBJICHHUSIIIEKTPOHHOTO
OaJraHca 3TUX

peakuuii; peakuui
WOHHOT'O OOMEHaIyTeM
COCTaBIICHHSI UX TIOHBIX U
COKpAILIEHHBIX HOHHBIX
YpaBHEHUU;peakuui
TUAPOIN3a, PeaK Uil
KOMILTIEKCOOOPa30BaHUs
(Ha mpuMmepe
TUAPOKCOKOMILIEKCOB
[IMHKA W aJTFOMHIHHS).
[TpoBOANTE M ONHUCHIBATH
XUMHUYECKUAN
SKCIIEPUMEHT:
oTmpezieNieHNe Cpeibl
BOJIHBIX PacTBOPOB
BEIIECTB;
MpOBeIeHHEePEaKITUit
HOHHOI'0 0OMeEHa;
W3yUYCHHUEBIHSIHUS
Pa3IUYHBIX PAKTOPOB

Ha CKOPOCTb PEaKLUi U
MOJIOKCHUEXUMHYECKOTO
PaBHOBECHSL.

CrnenoBats paBuiIaM
MOJIb30BaHUSIXUMHUYECKON
nocy1oi 1 1a00paTopHBIM
o0opymoBaHUEM.
IIpencraBisTh pe3ynbTaThl
XHMHUYECKOTO
9KCIIepUMEeHTaB (hopme




3al1CU YPaBHEHUN
COOTBETCTBYIOLIUX
peaxuuin

U Ie7aTh BBIBOJBI HA UX
ocHose.IIpoBonuTs
BBIYHCIICHHS:

C HCIIOJIb30BaHUEM
MOHSATHUSA

«MaccoBas J10JIs BEIECTBa
B pacTBOpE», a TAKIKE 110
YPaBHCHUAMXUMHUYCCKUX
peakuuii, B TOM 4HCIIe

TEPMOXUMHYECKHE
pacué€Tsl
Utoro no pazneny 39
Paznen 2. Heoprannueckasi XumMusi
[TonoxxeHne HeMETAIIOB PackpriBath cMbICT
B [lepuonuueckoit M3y4aeMbIX TOHITHM
CHUCTEME XUMUYECKUX (BBLAEIATH MX XapaKTepHbIE
anemenTos [[.1. MpU3HAKHN) U IPUMEHSATh
Meneneesa u 9TH MOHATUSAIPU ONMUCAHUH
0COOEHHOCTH CTPOEHHUS COCTaBa U CTPOCHHUS
MX aTOMOB. BEIIECTB, [T OOBICHEHUSI
Du3nyecKue CBONCTBA OTJENBHBIX (PAKTOB U Bubmmoreka LIOK
HEMETaIJIOB. SIBJICHUH.
https://m.edsoo.ru/2dd57f
2.1 HeMmetamel 31 AJIIOTPOIIHS HEMETAILIOB OOBACHATH 001IIHE b

(ma mpumepe
KUCIIOPOJIa, CEpHI,
¢docdopa u yrinepona).
Bonopoa. Ilonyyenue,
¢duznueckue u
XHMHYECKUE CBOHCTBA
(peakuun

C MeTaJlJIaMHU U
HEeMeTaJlIaMH,

3aKOHOMEPHOCTHB
N3MEHEHUH CBOICTB
HEMETAIUIOB UUX
COEIMHEHMM ¢ y4ETOM
CTPOEHHS UX aTOMOB U
MIOJIOKEHUS

B Ilepuoguueckoii cucrteme
XUMHNYCCKHUX DJIICMECHTOB

J1. . Menneneena.

24
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BOCCTaHOBJICHUE OKCHJIOB
u coneit).'uapuaepr.
TomnuBHBIE 3JIEMEHTBHI.
l"anorensl. HaxoxeHue B
MIPUPOJIS,CTIOCOOBI
MoTydeHus pu3ndeckne u
XUMUYECKHUE CBOMCTBA.
I"anorenoBomOpoOALI.
Baxwueiimne
KHCJIOPOJCOAEPKALIHE
COCJITHEHUSI TAJIOTCHOB.
JlabopartopHble 1
MPOMBIILIIIEHHBIE CIIOCOOBI
MOJTY4EHUsI TaJIOTCHOB.
IIpuMeHeHue rajgoreHos u
HUXCOEIMHCHUN.
Kucnopon, 030H.
JlaGopartopHble u
MPOMBIIIIIIEHHBIE CTIOCOOBI
MOy YeHUS

kuciopoga. dusndeckue
1 XMMHUYECKHUECBOMCTBA
KHCJIOPOJIa U 030Ha; UX
npumerenue. OKCUIBI 1
nepokcuzsl. Cepa.
Haxoxnenue B npupoje,
CHOCOOBINOTYYEHUS,
¢dusnyeckue u
XUMUYECKHE CBOMCTBA.
CepoBo10po/1, CYJIb(HIBL.
Oxcunpl ceppi(IV) u (VI).
Cepnucras ucepHas
KHCJIOTHI U X COJIH.
OcoOEHHOCTH CBOWCTB
CEpHOM KHUCIIOTHI.
IIpumeneHue cepbl u €€
COEJIMHEHHH.

XapakTepu3oBaTh
(onmceIBaTh) obIMe
XUMUYECKHE CBOMCTBA
HEMETAJUIOB, UX
BaKHEHIIINX COCAUHCHUH,
MOATBEPKAAS 3TO
ONHUCaHuE MPUMEPAMU
YpaBHEHUH
COOTBETCTBYIOIIUX
XUMUYECKUX PEaKLUil.
CocTaBnaTh ypaBHEHHUS
OKUCTUTEIIBHO-
BOCCTAHOBUTEIBHBIX
peakuuii ¥ peakuuit
MOHHOTO 0OMeHau
PacCKpbIBaTh UX CYLIHOCTh
€ HOMOUIBIO AJIEKTPOHHOTO
Oananca

Y MOHHBIX YPaBHEHUM.
XapakTepu30BaTh BIUSHUE
HEMETAaJUIOB U HX
COEJIMHEHUI

Ha KUBbIE OPTaHU3MBbI;
ONUCHIBATh NPUMEHEHHE B
Pa3IUYIHBIX 00JIACTAX
MPaKTUYECKOU
JIEATEIbHOCTH YEJIOBEKa.
[TonTBepxaathb
CyIIECTBOBAHHE
TEHETUYECKOU CBSI3U
MEXy HEOPraHUYECKUMHU
BEIIIECTBAMIC ITOMOTIIBIO
ypaBHEHUI
COOTBETCTBYIOIIUX
XUMHUYECKHUXPEAKIIUH.
[IpoBoUTH peakiyy,
MOATBEPKIAIOLIUE




Asot. HaxoxaeHue B
MIPUPOJIE, CIIOCOOBI
MoTydeHusl, Qr3mdecKre
Y XMUMHYECKHUE CBOICTBA.
AMMUak, HUTPUABIL.
Oxkcupsr a3oTa. A30THCTas
W a30THAast KUCJIOTHI U UX
comu. OcobeHHoCcTH
CBOWCTB a30THOMKHCIIOTHI.
[IpumMeHeHue a3oTa u ero
COeIMHEHUI. A30THbIE
yao0peHust.

®dochop. Haxoxnenue B
MIPHUPO/IE, CTIOCOOBI
MoJy4eHusi, Guznveckre
Y XUMHYECKHUE CBOMCTBA.
Dochunst u pochun.
Oxkcupsl hocdopa,
oprodochopHas KucioTa
U €€ COJIH.
Memadghocghopras u
nupoghocgopmas
Kucnomsl, hocghopucmasn
u pocpoprosamucmas
KUCTIOMUL.

[Mpumenenune pocdopa u
€r0 COeIUHEHUI.
®docdopHbie yI0OpeHHSI.
Yraepoa. Haxoxnenue B
MIPHUPOJIE, CTIOCOOBI
NOJy4eHus], Guznveckre
"

XMMHUYECKHE CBOWCTBA.
Oxcunpl yrnepoaa(ll) u
(IV), yrosnpHas Kucinora u
ee conn. ITpumenenue
yriaepoja u ero

Ka4eCcTBEHHBIHCOCTaB
BEIIECTB; paclo3HaBaTh
OTIBITHBIM IIYTEM aHHOHBI,
MIPUCYTCTBYIOIINE B
BOJIHBIX pacTBOpax.
HabmonaTs u onmceIBaTh
JIEMOHCTPAIIMOHHBIN
OKCIIEPUMEHT;
CaMOCTOSITETILHO
TUTAHUPOBATh, TIPOBOIUTH H
ONHUCHIBATH XUMUYECKHI
9KCHIEPUMEHT
(maGopaTopHbIE OTIBITH
MpaKTHYeCKre paboThl);
NIPEACTABIIATH PE3YJILTATHI
XUMHYECKOTO
SKCIIEPUMEHTaB opme
3alMCHU YPaBHEHUN
COOTBCTCTBYIOHIUX
peaxiuii 1 1eIaThBBIBOIBI
Ha UX OCHOBE.

CriemoBaTh paBuiIam
MOJIE30BAaHUSXUMHUYECKON
MoCy0H 1 1ab0paTOPHBIM
000pyI0BaHUEM.
HpOBOJlI/ITI) BbIYUCJIICHHUA
10 YpaBHEHUSIM
XUMHUUYECKUXPEAKIIUH.
CaMocCTOSATENBHO
TUTAHUPOBATH U
OCYILIECTBIISITH CBOIO
M03HABATEILHYIO
JIeSATEIIEHOCTD; IPUHUMATh
AKTUBHOE y4acTHe

B IPYIIIIOBOM y4eOHOI
JeSITeTbHOCTH




COCTMHECHUI.

Kpemnnii. Haxoxnenue B
MIPUPOIE,CTIOCOOBI
MoTydeHusl, QU3mdecKre
UXHUMHYECKUE CBONCTRBA.
Oxkcun

kpeMamsI(IV),
KpEMHHUEBas KUCIIOTA,
cumkarsl. [Ipumenenue
KpEMHHUS U €T0
coenuHennil. CTEKIIO, ero
IMMOJIy4Y€HUC, BUBI CTCKOJI.
JKcnepuMeHTAIbHbIE
MeTO/IbI

H3y4YeHHs BEIIEeCTB U UX
NpeBpaLleHuii:
JeMoHcTpanuu:

00pas3ibl HEMETAIIOB;
ropeHue cepsl, pocdopa,
JKenes3a,MarHus B
KHCIIOpOJIE.
JlaGopaTopHbIE OIBITHI:
KaueCTBEHHBIE PEaKITHH
Ha HEOPTaHWYECKUE HOHBI
1 KaTHOHBOJIOPOJIA;
MOJy4eHUe U COOMpaHue
ra3os.

[MpakTrieckue paboThI:
Neo 4. Pemenne
AKCIEPUMEHTAITBHBIX
3aj1a4 110 TeMe
«["amoreHnI»;

Ne 5. Pemenne
AKCIEPUMEHTAITBHBIX
3ajad 1o teme «Cepa u ee
coenuHEHMS». Ne 6.
Peuienue




IKCIEPUMEHTAITBHBIX
3a/1a4 1o TeMe «A30T U
dhocdop u ux
COETMHEHTIS.

Pacuérnrie 3agaun:
BBIYHCIICHHE MaCChI
BelIecTBa Wi o0bemMa
ra30B [0 H3BECTHOMY
KOJIMYECTBY BEIICCTBA,
Macce HIN00beMy OTHOTO
M3 y4aCTBYIOIIHUXB
peaKuuu BELIECTB;
BEIYHCIICHAE MACCHI
(oOBeMma,

KOJIMYECTBA BEILECTBA)
MPOJYKTOB PEAKINH, €CITH
OJTHO W3 BEIIECTB HMEET
MPUMECH;

BbIYUCJICHNUEC MAaCChI
(oOBeMa, KoJTMYeCTBa
BEII[ECTBA) MMPOIYKTa
peaKiuu, eCii OJTHO U3
BEIIECTB JaHOB BUJIC
pacTBOpa ¢ oTnpeeTIeHHON
MaccoBO# AoJen
PacTBOPEHHOT'O BEIIIESCTRA,;
BEIYHCJICHHE BBIXOJIA
MPOJYKTa

PEaKiuu OT TECOPETHUECKU
BO3MOJXKHOTO.

2.2

Mertanisl

23

[TonoxeHnne MeTaIoB B
[lepnoanueckoiicucreme
XUMHNYCCKUX DJIICMECHTOB.
Oco0eHHOCTH CTPOCHHS
3JIEKTPOHHBIX000JI0UEK
aTOMOB METAJIIOB.
Pacnpocmpanenue

PackpriBaTh cMBICT
M3y4aeMbIX

MOHATHH (BBIACTATH UX
XapaKTepHBIETPU3HAKH) U
MPUMEHATH 3TH MOHSITHSA
TIPH OTFICAHWH COCTaBa U
CTPOEHHS HEOPTaHMYECKUX

bu6mmorexa [IOK
https://m.edsoo.ru/2dd57f
24
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XUMUYECKUX
2/IEMEHMOB-MEMANN08 8
semmoll kope. O0mue
(H3uYecKue CBOMCTBA
metaioB. [ Ipumenenne
METaJIJIOB B OBITY,
MIPUPOICH TEXHUKE.
Cru1aBel METAJLIIOB.
DNCKTPOXUMUYCCKHUH PSIJT
HaIpsHKEHUH METaIJIOB.
OO6i1He crmocoOb
MOJTyYEHUS] METaJLJIOB:
TUAPOMETAILTYPTHS,
MUPOMETAILTYPT U,
AIEKTPOMETAJUTY PTUSL.
[TonsiTHE O KOppO3UU
METAILIOB.

Croco0bl 3alUThl OT
koppo3uu. O01as
XapaKTepUCTHKA
METaJLJIOB

|A-Tpymmst
[lepuonuueckoit cucTeMsl
XHMHYECKHUX 3JIEMEHTOB.
Hatpuii u

KaJIMi: IOJIyYeHue,
(usnyeckue u
XUMHUYECKHE CBOMCTBA,
MIPUMEHEHHUETIPOCThIX
BEIIECTB U UX
coenuHeHMH. O0Iasn
XapaKTEePUCTHKA
METAILJIOB

HHA-rpymIs!
[Tepuoanueckoil cucTemsl
XUMHUYECKHX DJIEMEHTOB.
Marnuii u

BCIIECTB,
IS OOBSICHEHHS
OTAEIBHBIX ()aKTOB U
SIBIICHHH.

OOBSICHATE 00IIHE
3aKOHOMEPHOCTH B
N3MCHCHHH CBOMCTB
3JIEMEHTOB — METAJLJIOB U
UX COCAUHEHUH ¢ yu€TOM
CTPOCHHUSI X ATOMOB U
IIOJIOXKCHUS

B Ilepuoguueckoii cucreme
XUMHYCCKHUX IIIEMEHTOB
JI. 1. Menneneena.
Xapaktepu3oBaTh
(omMCHIBATH) OOIITHE
XUMHYCCKHE CBOMCTBA
METAJIOB, MX BaXKHEHIIINX
COEJIMHEHUH, NOTBEPKIas
3TO ONHUCAHUE IPUMEPAMHU
YpaBHEHU I
COOTBETCTBYIOIIHNX
XUMUYECKHUX PEAKLUH;
MPUMEHEHUE METAIIJIOB B
Pa3IMYHBIX 00JIACTSIX
MPaKTUYECKOU
JeATCILHOCTH YEeJI0OBEKa, a
TaK)Ke MCIIOIb30BaHUEUX
JUISL CO3JIaHus
COBPEMEHHBIX MaTEPHUAJIOB
M TEXHOJIOTHH.
OnucwHIBaTL CIIOCOOBI
3alUTBIMETAJIJIOB OT
KOPPO3UH.

PackpbiBaTh CyIIHOCTH
OKHUCJIUTEIILHO-
BOCCTaHOBUTEIIbHBIX




KaJIbLIWIA: TIOJTy4YeHHE,
¢dusnueckue u
XUMHYCCKHE CBOMCTBA,
MIPUMEHEHUETIPOCTHIX
BCIIECTB U UX
coequHeHNH. JKeCTKOCTh
BOJIBI M CITOCOOEI €€
YCTpaHCHHUSL.

AoMUHUI: TOTy4YeHHE,
¢uznyeckue u
XUMHUYECKHE CBOMCTRBA,
MIPUMEHEHUE TPOCTOTO
BEIECTBA U €r0
COCIUHCHHUH.
AmorepHbIe CBOIiCTBA
OKCH/Ia UTHIPOKCUIA
ATFOMMHUS,
THAPOKCOKOMIUICKCHI
amomunus. O0mas
XapaKTepUCTHKA
METAJIJIOB MMOOOYHBIX
noarpynmn (b-rpymm)
[lepuonnueckoit cucteMbl
XUMHUYECKUXDJIEMEHTOB.
dusnueckue u
XUMHYECKHE CBOMCTBA
XpoMa | €ro COSIMHEHUN.
OKCHABI U THIPOKCHIBI
xpoma(Il), (1) u (VI).
XpoMaTsl U TUXPOMATHI,
HX

OKHCIUTEILHBIC CBOMCTBA.
[Tony4yenue unpumeHeHue
Xpoma.

dusnueckue u
XUMHYECKHE CBOICTBA
Maprasia u ero

peaKIuii IOCPEICTBOM
COCTaBJICHHUSIPIIEKTPOHHOTO
OanaHca 3THX

peakuuid. [IpoBoauTH
peakuuu,
MOJTBEP K JArOIUE
XapaKTepHbI€ CBOICTBA
W3y4YaeMbIX BEILECTB,
pacmo3HaBaTh ONBITHBIM
IIyTEM HOHBIMETAIIJIOB,
MPUCYTCTBYIOIINE

B BOJHBIX PACTBOPAX.
IIpoBOAUTE M ONHUCHIBATH
XUMHAYECKUN 3KCTIEPUMEHT
(J1abopaTopHBIC OTBITHI U
MPaKTHYECKHE pabOTHI);
NPEICTABIATh PE3yIbTaThl
XMMHYECKOTO
SKCTIEpUMEHTAaB (hopme
3allUCH ypaBHEHUI
COOTBETCTBYIOIINX
peaKiuii U 1eNaThBBIBOJIBI
Ha UX OCHOBE.

CrnenoBath paBuiIaM
MI0JIb30BAHUSAXUMUYECKOU
nocyj1oi 1 1a00paTopHbIM
obopymoBaHUEM.
[TpoBOAKUTE BEIYMCIICHUS
M0 ypaBHEHUSIM
XMMHYECKUXPEAKINH.
CaMocTOsATENBHO
TUTAHUPOBATH U
OCYILIECTBIISITH CBOIO
MO3HABATENBHYIO
JeSITeTbHOCTh; IPUHIMATh
AKTUBHOE y4acTHe

B IPYINIIOBOHM y4eOHOI




coenuHeHU. OCHOBHBIE
COCIMHEHUS MapraHia
(1D, (IV), (VD u (VII).
ITepmanranar xanus, ero
OKUCITUTENIbHBIEC CBOMCTBA.
Du3nuecKue u
XUMUYECKHE CBOMCTBA
JKeJe3a U ero
coenuHeHui. OKCHUJIEBL,
TUAPOKCHIIBI U COJIU
xeneza(ll) u (11).
[Tonyuenue u
MIPUMEHEHUE JKEeTe3a U ero
CILJIaBOB.

Menb: nonyyeHue,
(usnyeckue u
XUMHYCCKHE CBOMCTBA,
MPUMEHEHUE TPOCTOTO
BEILIECTBA U €0
coenuHeHni. I {nHK:
nojy4eHue, pu3nvecKue
u

XUMUYECKHE CBOICTBA,
MPUMEHEHUE IPOCTOTO
BEIIIECTBA U €TO
COEJIMHEHUH.
AmdoTtepHbIe cBOIICTBa
OKCHJIa U

THAPOKCHIA IINHKA,
TUAPOKCOKOMILIEKCHI
LMHKA.
IKcnepuMeHTAIbHbIE
MeTObI

HM3y4YeHMsI BelecTB H UX
NpeBpalleHuil:
JemoHcTpaiuu:
KoJutekus «MeTasibl U

JACATCIIBHOCTHU




CIUTaBBDY;
B3aMMOJCHCTBHE
MIETTOYHBIX U
IeTOYHO3EMETTbHBIX
METaJIOB C BOAOU
(BO3MOXKHO
WCTIONTb30BaHHE
BUJICOMATEPHUAJIOB).
JlaGopaTopHbIe OIBITH:
B3aHMO/JICUCTBUE
IICJIOYHBIX H
HIETIOYHO3EMETBHBIX
METaJJIOB C BOJIOU
(BO3MOXKHO
HCIIOJIb30BAaHUE
BHJICOMAaTEPHAIIOB);
B3aHMO/JICUCTBUE
TUIPOKCHIOBAIIOMUHUS U
IIMHKA C paCTBOpaMH
KHCIIOT U MIEN0YeH;
KaueCTBCHHBIC PEaKI[UU
Ha KaTHOHBIMETAJIJIOB.
[IpakTrueckue paboTHI:
Ne 7. Pemenue
IKCIEPUMEHTAIBHBIX
3aaa4 1o teme «MeTauibl
TJIaBHBIXIOATPYyHID»; Ne 8.
Pemenue
9KCIEPUMEHTAIbHBIX
3aja4 mo Teme «MeTaibl
MOOOYHBIXTIO/ITPYTIID».
PacuérHbie 3agaum:
BBIYHCIICHUE MaCChI
(o0bemMa, KommvecTBa
BEI[ECTBA) MPOIYKTa
peaKIuu, eCIf OJHO U3
BEIIECTB JAHOB BUJIC




pacTBOpa ¢ onpeeICHHON
MaccoBOH J0eit
PacTBOPEHHOTO BEIIECTBA,
WA UMEET MPUMECH;
BBIYHCIICHUE MaCChI
(oOBema, KoTIecTBa
BEIECTBA) MPOTYyKTa
peaxIuu, ecii OJTHO U3
BEIICCTB JaHOB BUJIC
pacTBOpa ¢ onpeAeIeHHON
MAaccoBOU AoJen
PacTBOPSHHOT'O BEILIECCTRA,;
BEIYHCJICHHE BBIXO/IA
MPOIYKTa

peaKIuu OT TEOPETHUECKU
BO3MOXKHOTO

Htoro no pazneny 54
Pa3znea 3. Xumusd u :Ku3HbL
Ponb xumuu B PackpbIBaTh pOJIb XMMHH
00eCTeYeHNU YCTOMYMBOTO | B pEIICHUH
Pa3BUTHS YEIOBEYECTRA. SHEPreTHYECKHUX,
[ToHsTHE O HAYYHBIX CBIPLEBBIX
METOAAX [TO3HAHUA U HKOJIOTHYECKHX MIPOOIIEM
METO/I0JIOT UK HAYYHOTO YeJI0BEYECTBA, ONACHIBATD
uccienoBanus. Hayunsie OCHOBHBICHAIIPABJICHUS
MeToIbI TIO3HAHHUS B MPUHLUIIBI OPraHU3auu Pa3BUTUS XUMHUYECKON Bu6miorexa IIOK
3.1 9 XHMHYECKOTO HAYKH M TEXHOJIOTHH.
XUMUH. XUMUSA U )KU3Hb Y https://m.edsoo.ru/2dd57f24
MPOU3BO/ICTBA. [TpuMeHsITH IpaBuIIa

[IpombinuIeHHBIE CTIOCOOBI
MOJYyYEHUS BaKHEUIINX
BellecTB (Ha mpuMepe
MIPOU3BOICTBA AMMHUAKA,
cepHou

KHCJIOTBI, METAHOIA).
[TpoMBINLIEHHBIECTTOCOOBI

Oe3omacHOrooOpaleHus ¢
BEII[ECTBAMH,
UCIIOJIb3YeMbIMU B
TIOBCETHEBHOMKU3HHU; &
TaKKe MpaBuiia
0e30MacHOro MOBEJICHUS B
HeJsiX coepeKeHus



https://m.edsoo.ru/2dd57f24

MOJTyYEHHUS] METaJJIOB U
CILTIaBOB. XUMHUYECKOE
3arpsi3sHEHHE
OKPY’KaroIlleH Cpesibl U €ro
nocneactBus./Ipobrema
nepepadbomku omxo008 u
ROOOYHBIX NPOOYKMO8.
Ponp xumun

B o0OecrieueHuu
SHEPreTUYECKOi
Oe3omacHocTH. [lpunyunsi
«3enenotixumuuy.

XuMHus 1 310pOBbE
YeoBeKa.
JlexapcTBeHHBIE CpEACTBA.
[IpaBuia UCHOIB30BAHUS
JIEKapCTBEHHBIX
npemnapartoB. Poip xumuu B
Pa3BUTUUMEIULIUHBI.
Xumug iy, OCHOBHBIE
KOMITOHEHTBI MTHUIIIH.
[Tumessle no6aBku. Ponb
XUMHH B 00€CIIeYeHUN
MUTIEBON 0€30MaCHOCTH.
Kocmernueckue u
naphroMepHbIE CPE/ICTBA.
BrrroBas xumus. [IpaBuna
0e30macHoro
HCIIOJIb30BaHMS
MPerapaToBOBITOBON
XVMHH B TIOBCETHEBHOM
KU3HU. XUMUS B

3I0POBBS U
OKpY>KaroIlel IpupoaHOi
CpeIlbl; TOHNMATh
ONaCHOCTh BO3JCHCTBUSA
Ha KUBbIC OPTaHU3MBbI
OTIpeIeTICHHBIXBEIIECTB,
cmbica noka3zares [TJIK,
MOSICHATH HA TIPUMEPAX
CIOCOOBI YMEHBIIICHUS U
MPEIOTBPAIICHUS UX
BpPEJIHOTO BO3JICUCTBUA.
AHanu3upoBaTh U
KPUTHYECKH OIICHUBATh
MH(POPMAITUIO, CBA3aHHYIO
C XUMHUYCCKUMHU
MPOIIECCaMH U MX
BIUSHUEM Ha COCTOSIHUE
OKpYXKaloIlIEeH cpebl.
Ucnonp3oBath
MOJTyYeHHbIE 3HAHUS U
MpeJIcTaBIeHus o chepax
JACATCIIBHOCTH, CBA3aHHBIX
C HAyKOWHU
COBPEMEHHBIMU
TECXHOJIOTUAMH,

KaK OCHOBY A
OpHEHTAINUB BBIOOPE
cBoeit Oyymeit
mpoheCcCHOHATBHOMN
JIESATEIILHOCTH.
Hcnonb3oBaTh CUCTEMHEIE
XUMHNYCCKUEC 3HAHUA TJIA

CTPOUTEIHCTBE. 00BSCHEHUSIH
Baxneiimme ctpoutenbpHble | TPOTHO3UPOBAHUS
MaTepHuaibl (IIEMEHT, SIBJIEHUUMMEIOIIINX
oeron). [IpouzBoyicTBO €CTECTBEHHOHAYYHYO
CTPOUTENBHBIX MIPUPOJTY,




MaTepuayioB. XUMHUs B
CEJIbCKOM XO351CTBE.
Opranndeckue 1
MUHEPAIHHBIEYJOOPEHNS.
Heopranunueckue
MaTepHrabl
(KOHCTPYKIIMOHHEIE
MaTepuabl, KpacKu,CTEKIIO,
Kepamuka). MaTepuabl
JUTSI DIIEKTPOHUKHL.
HanorexHonorun

MPOTHO3UPOBATH,
aHAIM3UPOBATh U
OLIEHUBATh

C TTO3UIHI
9KOJIOTHYECKOM
0€3011aCHOCTH
IOCJIEACTBHSI OBITOBOMH
MPOU3BOCTBCHHOM
JESITENNLHOCTH Y€JIOBEKA,
CBSI3aHHOM

¢ IepepabOTKOM BEIIECTB;
HCII0JIb30BaTh
MOJTyYeHHBIE 3HAHUS TS
MPUHATHUS TPAMOTHBIX
pemeHuinpobIeM B
CUTYaIUsX, CBI3aHHBIXC
XUMHEH.

IIpunumaTte yyactue B
00CyXIeHUHITPOOTIEM
XUMHYECKOU U
9KOJIOTHYECKOM
HaIpaBJICHHOCTH,
BBICKA3bIBATh
CcOOCTBEHHYIO TIO3HIIUIONIO
npo6JieMe U npensgaraTh
BO3MOKHBIE IMYTH €€
pelieHus

Hroro no pasneny 9
OBUIEE KOJIMYECTBO YACOB
I10 TTPOTPAMME 102
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