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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas nmporpamma Mo XMMHH Ha YpOBHE CpeqHero odmiero odpasoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
Qeneparuny, TpeOOBaHMKH K pe3yiabrataM oOCBoeHHs (enepanbHO  00pa3oBaTeNbHON
nporpamMmsl cpenHero obmero obpazosanus (POIT COO), npeacrasiennbix B degepaibHom
rocyJapcTBeHHOM oOpa3oBareibHoM cranaapre COO, ¢ yuérom Konuenuuu npernojaBaHus
yueOHoro mnpenMera «XuMHsA» B 00pa3oBaTesbHbIX opranuzanusx Poccuiickoit denepanuu,
peaIn3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE MPOTrPAMMBbI, U OCHOBHBIX MOJOXKEeHUH «CTpareruu
pasBuTHusl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roga» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOrO H3y4yeHHUS 3aHMMAET Ba)XXHOE MECTO B CHCTEME
€CTECTBEHHO-HAyYHOTO oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. WM3ydeHuwe mnpeamera,
peanu3zyeMoe B YCIOBHUSAX JU(PPEpEeHIMPOBAHHOTO, NPOPMILHOTO OOyYeHHs, TPH3BAHO
oOecrieunTh 00111€00pPa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO MOJITOTOBKY BBINYCKHHUKOB IIKOJIBI,
HEOOXO[UMYIO ISl afanTalud UX K OBICTPO MEHSIOIIMMCS YCIOBHUSAM JKU3HU B COLUYME, a
TaKXKe A MPOAOJDKEHHS OOY4eHHs B OpraHu3alusx MpodecCHOHAIBbHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OAHOM U3 MPUOPUTETHBIX AUCLUILIUH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeAMeTa «XHUMHUS» TOIY4aeT MOIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nonoxenusmu PI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHUsl, pe3yJbTaTOB 00yUeHUs U TPEOOBaHUM K YPOBHIO
MOJTOTOBKH BBITYCKHUKOB. CBHIETENHCTBOM TOMY SIBISIOTCS CIEAYIOIIME BBHIOIHIEMBIC
IpOrpamMMoil o XUuMHM (QyHKIUU:

¢ uHPOPMAMOHHO-METOIMYECKAs, pean3anusi KOTOpPOH oOecreynBaeT MOJyYeHUE

NPEICTaBICHUS O IIENAX, COJACpPKAHUMU, OOIIeH cTpareruu OOy4eHUs, BOCHUTAHUSI U
pa3BUTHS O0YYAIOIIUXCS CPEIICTBAMH INPEIMETa, U3y9aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3alMOHHO-TUTAHUPYIOIIAs, KOTOpass ~ TpeIyCMaTpuBaeT  OIpeJeNICHUE:

NPUHIUIIOB  CTPYKTYPHPOBAHHUA H  TIOCIENOBATEIILHOCTH HW3Y4EHUS  y4eOHOTo
MaTepHuaia, KOJUYECTBEHHBIX M KAuyeCTBEHHBIX €ro XapaKTepPHCTHK; IOAXOJO0B K
(GOpMHPOBAHUIO COJEpPKATEIbHON OCHOBBI KOHTPOJS M OIIEHKM O00pa30BaTeNIbHBIX
JOCTIDKEHUI o0ydJaroImuxcss B paMKax HTOrOBOHM arrectanuu B (opMe €IUHOTro
roCyJapCTBEHHOT'O 3K3aMeHa 110 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4YEHUS XUMHH:

e yCTaHaBJIMBAaeT MHBApUAHTHOE MPEAMETHOE COo/epKaHKe, 00s3aTeabHOe I U3YUEeHUS

B paMKax OTHENBHBIX  Mpo¢uiel, MpeaycMaTpUBaeT  paclpelesieHue U
CTPYKTYPUPOBAaHHUE €ro IO KJIAccaM, OCHOBHBIM COZAEP>KaTEbHBIM JIMHUSAM/paz/iesiaMm
Kypca;

e aéT MpUMEpPHOE paclpeieleHne yueOHOro BpeMeHH, pEeKOMEHIyeMOro JJIsi U3y4eHUs

OTJENIbHBIX TEM;

e [peularaeT MNPUMEPHYIO IOCIEA0BAaTEIbHOCTh M3y4YeHHs Yy4eOHOro Marepuana ¢

y4€TOM JIOTUKU OCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3CHi;

e 7aéT METONMYECKYI0 WHTEPIpETAlnIo0 IleNiell W 3ahad M3Y4YeHHUs TpeaMera Ha

yIIIyONEHHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
o0rmiero oOpa3oBaHus, COJAEPKATEIBHON XapaKTEPUCTUKU IUIAHUPYEMBIX pEe3yJIbTaToOB



OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(ITMYHOCTHBIX, METAMPEAMETHBIX, TPEIMETHBIX), a TAK)KE C yU4ETOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATENbHBIX JIEHCTBUN OOYYaroOLIErocss IO OCBOCHHUIO COJEpKaHUs
npeaMera.

[ITo BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMHUU Ha YpPOBHE OCHOBHOTO 00mIero obOpaszoBaHus. 3a
npeleiaMu  yCTaHOBJIGHHOM MPOrpaMMoON 1O XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTaBIISIIOLIEH collep:kaHus y4eOHOTro mpeaMeTra « XUMHs» 0CTaéTcsi BO3MOKHOCTh BHIOOpA €ro
BapHaTUBHOW COCTABJIAIOINIEH, KOTOpask OJIKHA ONPEAEIATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO pOouiisi 00ydeHHUS.

B cootBerctBuu ¢ koHuentyanbHbiMU mnojoxkeHusmMu DPIOC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBaHnHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio IMPEEMCTBEHHOCTH C MOCIHEAYIOIIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JTUCIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccuoHaibHOro oopasosanus. B a1oil cs3u
U3y4YeHHUE TMpeAMeTa «XUMHUS» OpPHUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha pacUIMpeHue u
yriyOJIeHHEe TEOPETUYECKOW M TMPAKTHUYECKOM TMOATOTOBKA OOYYarOIIMXCs, BBIOPABIIMX
onpeAenéHHbIi Npopuiib 00y4eHHs], B TOM YHUCIIE C MEPCHEKTUBOM MOCIENYIOMIETO MOIYyYEHUS
XUMHYECKOT0 00pa30BaHus B OpraHu3anusix mpodeccruonanbHoro oopaszosanus. Hapsay ¢ atum,
B cBere TpeboBanmii @I'OC COO K TUIaHUPYEeMBIM pe3ylibTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIer0 OO0pa30BaHUSA W3YYEHUE IMpeaMeTa «XUMHUSD)
OPUEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIIUTAHUS U COLIMAILHOTO Pa3BUTH 00yUarOIuXcs,
Ha GOPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHUI, YMEHUN pallHOHATH3AINH Y4eOHOTO
Tpyda U  OOOOIIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOMINX  MEXIUCHUTITMHAPHBIM,
HAAMPEIMETHBIN XapakTep.

CocraBnsitomiuMu  nipeMeTa «XUMHUS» Ha YPOBHE YIIyOJIEHHOIO H3Y4YEHHS SIBISIOTCS
yrayonéHuabie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIX0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
porpaMMme Mo XUMHHU 3a OCHOBY NpuHATH nonoxeHuss @PI'OC COO o paznuuusx 0a30BOro u
yrIIyOn€HHOTO YpOBHEH M3ydyeHHUs IpeaMeTa.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas XxuMmus» U «OOmas v HeopraHuyeckas
XUMUS» COCTABIISAET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAaHUM IOJIydaeT ONPENCIIEHHOE TEOPETHUECKOE
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblIuii  00BEM
dakTomornueckoro Marepuaia. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TMpeaMeTa oOecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOICTBaX MX COEMHEHUN HA OCHOBE PACHIMPEHUS U YIIIyOJEeHUS MPEJCTaBICHUN O CTPOECHUU
BEILECTBA, XUMHUECKOW CBSI3M U 3aKOHOMEPHOCTSX MPOTEKaHUsl PEaKIil, pacCMaTpUBAEMBIX C
TOYKHU 3PEHUSI XUMUUECKOW KMHETHKU M TEPMOJIMHAMUKU. V3ydueHne nepruoInueckoro 3aKoHa u
[lepuonuueckoil  cucTeMbl ~XMMHUYECKHMX  DJIEMEHTOB  0Oa3MpyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XHUMHUYECKask CBsI3b OOBICHSETCS C
TOYKHM 3pPEHHS] SHEPreTHUECKUX W3MEHEHUN NMpu e€ 00pa3oBaHUU U pa3pyLICHHH, a TaKkKe C
TOYKH 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHue THUNOB peakUuil JOMONHSETCS



(bopMHpOBaHUEM IPEACTAaBICHUN 00 IEKTPOXUMUYECKHUX MIPOLECCaX U JIEKTPOIIN3E PACIUIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKIMOHHOU
CIOCOOHOCTH COCMHEHUH ylenseTcss 0co00oe BHUMaHKUE BOIpocaM 00 3JIEKTPOHHBIX d(dekTax,
0 B3aUMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakLuil.
Ocoboe 3HayeHne UMeeT TO, YTO Ha COJEpKAHHWE KYPCOB XMUMHHU YTIyOJIEHHOTO YpOBHS
U3y4eHMs Ul KJIacCOB OIpeleN€éHHOro mnpoduis (riaaBHbIM 00pa3oM Ha UX CTPYKTypy M
XapakTep JONOJIHEHUH K oOuIel cucTeMe NMpeIMEeTHBIX 3HaHUiIl) OKa3bIBAIOT BIUSHUE CMEKHBIE
npeaMmersl. Tak, HampuMmep, B COAEpP)KaHUM IMpeAMeTa A KJIacCOB XHMHUKO-(H3UYECKOro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja Mo oOmeld XUMUU.
[Ipy w3ydeHuM mnpeaMeTa B JaHHOM Cilydae akUEHT OyJeT clelnaH Ha OOIIHOCTh METOOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MAacChl M SHEPrHH, 3aKOHBI
TEPMOJUHAMUKH, 3JIEKTPOIN3a, IPEACTABIECHUS O CTPOCHUH BEILECTB U IPYTOE€.
B 10 ke Bpems B cozepkaHUM MpeaMeTa s KJIacCOB XMMUKO-OHOJIOTHYECKOro mpoduis
OonblIMi yaenabHbIN Bec OyaeT UMeTh OpraHuuyeckas XUMus. B 3Tom ciydae mpenocraBisieTcs
BO3MOKHOCTb /17151 60s1ee 00CTOSATENILHOTO PAaCCMOTPEHHSI XUMUUECKOM OpraHu3aluy KJIETKH Kak
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K IpPHUMEpPY, TaKHE CTPYKTypHbIE
KOMIIOHEHTbI, KaK JIMINUJbI, O€JKH, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. llpu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILECTB
CIIy’KaT OCHOBOM JUIS M3YYEHUS CYIIIHOCTH MPOLECCOB (DOTOCHHTE3a, IbIXaHHsI, TUIEBAPECHUSI.
B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METO/I0B [IO3HAHHUS U OIBITA IPAKTUYECKOI'O IPUMEHEHMsI HayYHbIX 3HAaHUN M3ydeHHUe MpeaMeTa
«XuMus» Ha YrIyOJEHHOM YpOBHE OCHOBAHO HA MEXIPEIMETHBIX CBA3SIX C y4yeOHBIMU
peaMeTaMy, BXOJAIIMMU B COCTaB IIPEIMETHBIX obsacTeil «EcTecTBeHHO-HayUYHbIE IPEAMETHI»,
«Matemartuka 1 uHpopMaTuKa» U «PyccKuil sI3bIK U JIUTEpaTypar.
[Tpu m3yuenun yuyeOHOro mnpenmera «XHUMHUS» Ha YIIyOJIEHHOM ypOBHE TaKXke, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3amaueit
NEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OPMHUPOBAHME OCHOB HAyKM XHUMHHM Kak 00J1acTH
COBPEMEHHOI0 €CTECTBO3HAHMSI, NPAKTUYECKON JESITeNTbHOCTH YeJIOBeKa U OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienue 3Toi 3aiaun Ha yriayOia€HHOM YpPOBHE H3yueHUS
npeaMeTa MpeArnoiaraeT peajn3aluio TakKuX 1enel, Kak:
e (QopmupoBaHUE MPEJCTaBICHUNI: O MAaTEPUATILHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benylel ponu B 00eCleYeHUH yCTOWYMBOIO Pa3BUTHSI YEIOBEUECTBA: B PELICHUU
npo0jeM HSKOJIOTUYECKOM, YHEpreTMyeckoil M MUILEeBOH 0e30MacHOCTH, B Pa3BUTUHU
MEIUIUHBI, CO3JaHUM HOBBIX MAaTepHalOB, HOBBIX WCTOYHHKOB JHEpPruH, B
o0ecrieyeHUH  palKOHAJIBLHOTO PUPOAONOIH30BAHUS, B ¢bopmMupoBaHUU
MHUPOBO33PEHUS U 00IIEH KyJIbTypbl YEJIOBEKa, a TAKkKe IKOJIOTHYECKH 000CHOBAHHOTO
OTHONIEHUSI K CBOEMY 3/10POBbIO U MPUPOJHOM CpEIE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JEXKalMX B OCHOBE XUMHYECKOHW COCTaBIISIOIIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX IOHATUH, 3aKOHOB U
TEOpUN XHWMHUHU, COBPEMEHHBIX IPEACTaBICHHI O CTPOEHHMHU BEIIeCTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYIJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHX



peakuuii, 0 XUMUYECKOM PaBHOBECHUH, PACTBOpPAX M AMCIEPCHBIX CHCTEMax, 00 0Omux
Hay4HBIX [PUHIUIIAX XUMUYECKOTO IIPOU3BOJCTBA;

dopmupoBaHue y OOYy4aroIIMXCs OCO3HAHHOTO IIOHUMAaHUsA BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHUYECKMX 3HAaHUN JUid OOBACHEHMs KJIIOYEBBIX MIEH U mpobiem
COBPEMEHHOM XHMUH, A OOBSCHEHUS U NPOTHO3UPOBAHUS SIBICHHUM, HMMEIOLIUX
€CTeCTBEHHO-HAYYHYIO MPHPOIY; TPAMOTHOTO pEIIeHUs MpoOiieM, CBS3aHHBIX C
XUMHUEH, IIPOTHO3MPOBAaHUs, AaHAJIA3a W OLEHKUM C IMO3ULHUHA SKOJIOTMYECKOU
0€30MacCHOCTH NOCIEACTBUN OBITOBOM U IPOU3BOJCTBEHHOM JEATEIBLHOCTU YEIIOBEKA,
CBSI3aHHOW C XUMHYECKUM IIPOM3BOJACTBOM, MCIIOJIB30BaHHMEM U IepepaboTKoH
BELICCTB;

yrIyONieHHE TPEACTAaBICHUH O HAy4YHBIX METOJaX IO3HAHUS, HEOOXOIUMBIX JUIs
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX
ABJICHUM, MMEIOIIMX MECTO B IPUPOJE, B NPAKTHUYECKOH JACATEIBHOCTH H
IIOBCEIHEBHOM JKU3HH.

B mnane pealiu3aliii IICPBOOYCPCAHBIX BOCIIMTATCIIbHBIX MW Pa3BUBAOIIHUX (I)YHKI_II/Iﬁ

HGHOCTHOﬁ CUCTCMBbI CpCAHCTO 06]1.[61"0 06p330BaHI/I$I IIpu M3y4CHUU IpCAMETA «XUMHUS» Ha

yriyoJIEHHOM ypOBHE 0COOYIO aKTyaJbHOCTh TPHUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

BOCIHUTAHUE YOESKIEHHOCTH B II03HABAEMOCTH SIBICHUH MPHUPOJBI, YBAXKEHUS K
MPOLIECCY TBOPYECTBA B O0JIACTU TEOPETHMYECKUX W MPHUKIAIHBIX HCCIECIOBAHHUA B
XUMHUH, GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHUBALIMUA K OOYYEHHUIO M MO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHUS 00IIEYEeTIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HHTEUIEKTYaJlbHBIX W TBOPYECKHX
crocobHocTell 00ydaromuxcsi, GopMUpPOBAHME y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMoOOpa30BaHUI0O W HEMPEpPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHEIIHOMN
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITENIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M TOTPEOHOCTHU B 3JJ0POBOM 00pa3e KU3HU;

dbopMUpOBaHHE YMEHHMI W HABBIKOB Pa3yMHOTO MPHUPOAOIOIB30BAHUS, PA3BUTHUE
DKOJIOTMYECKON  KyIbTypbl, NPUOOpPETEeHHE  OMbITa  OOIIECTBEHHO-TIOIE3HOU
AKOJIOTUYECKOU JIEATEIBHOCTH.

OO0miee 4yuCIIO YacoB, MPEIYCMOTPEHHBIX MJIs M3y4EHUS XUMHUHM Ha YriayOJIeHHOM YpOBHE
cpennero oOmiero obpaszoBaHusi, cocrabiser 204 ygacoB: B 10 xmacce — 102 yaca (3 daca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZleno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[IpenmMer ¥ 3HAUYeHHE OpPraHUYECKOM XHWMHUH, NPEICTaBICHHE O MHOrooOpasuu
OpPraHUYECKUX COECIUHEHMII.

DNEKTPOHHOE CTPOEHHME aTroMa YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUA.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYecKasl CBSI3b B OPraHMYECKUX COCTUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaeponaa. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUS aTOMHBIX OpOUTalei, 6- u
n-cBsi3u. OnuHapHas, JABOMHAas M TpoiHast cBA3b. CrocoObl pa3pbiBa CBsI3€d B MOJIEKYJAxX
opranuueckux BemiecTs. [lonstue o cBOOOIHOM paauKale, HyKIeo(puiie u AeKTpoduie.

Teopust cTpoeHust opraHudeckux coenvHeHuid A.M. byrtiepoBa U COBpeMEHHbIE
MIPEACTABICHUS O CTPYKTYPE MOJIEKYI. 3HaUE€HUE TEOPUU CTPOCHUSI OPTaHUYECKUX COEIUHEHUM.
Monekynspusie U CcTpyKTypHble (opmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. Ms3omepus. Buuabl wu3omepuu: CTpyKTypHasd,
IPOCTPAHCTBEHHAs. JEKTPOHHBIE 3(P(PEKTBl B MONEKYIax OpPraHWYECKHX COCIMHEHHUN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o kKiaccu(puKauy OpraHudeckux BemecT. [loHsTHE 0 QYHKIMOHATHLHON
rpynme. 'omonorus. ['omonoruueckue psapl. Cucremarnueckass HOMEHKJIATypa OpraHU4eCKUX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcobOennoct W KilaccuduKalus  opraHmdyeckux  peakiuil.  OKuCIHTETHHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAILEHUI: 03HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME M  TOPEHHUE),
KOHCTPYHPOBAHUE MOJEIIEH MOJIEKYJI OPTaHUYECKUX BEILECTB.

Yraesogopoabl.

Anxkanbl. ['omonoruueckuil psja ankaHoB, obmas GopMyna, HOMEHKIATypa U U30MEpHsL.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, sp3-rn6pnnn3aunﬂ aTOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJIKaHOB.

XVMMHYECKUE CBOWCTBA AJIKAHOB: PEaKLUU 3aMEIICHMsI, N30MEPU3ALNH, JEerHIpUPOBaHus,
IUKIU3alliy, THpOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
PaaMKaIbHOIO 3AMEILIECHHUS.

Haxoxnenue B mpupoe. CriocoObl OTydyeHUs! U IPUMEHEHHE aTKaHOB.

[uxnoankanpl. O0mast popmMyina, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MasbIX (ILMKJIONPOINAH, HMKJIOOYyTaH) M OOBIYHBIX (IMKIIONEHTaH,
IIUKJIOT€KCaH ) HUKIIoaIKaHOB. CrocoObl MOMYYEeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Anxensl. ['oMonoruyeckuil psiji amkeHoB, obmas Gopmyia, HOMEHKIATypa. DJIEeKTPOHHOE
U TNPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKEHOB, sz-l"I/I6pI/IIII/IBaLII/I}I aTOMHBIX opOuTanei
yriaepoaa, - u n-cBsizu. CTpyKTypHas U reoMeTpudeckas (Iuc-tpaHc-) nzomepus. Ousnueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUHWM IPUCOECAVHEHMS, 3aMEIICHUS B -



MOJIO’)KEHUE TPU JIBOMHOM CBSI3M, MOJMMEpHU3aluu U oOkucieHus. lIpaBuno MapkoBHHMKOBA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHUS M IPUMEHEHHE AIKEHOB.

Ankanuensl.  Knaccupukamuss — ankagueHoB — (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHS W XHUMHYECKHX CBOWCTB
conpsiKEHHbIX ueHoB, 1,2- u 1,4-npucoenunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CrniocoOblI oTy4eHus U NIPUMEHEHUE aJIKaIueHOB.

Ankunbl. 'oMonorudeckuil psii ankuHoB, oOmas GopmMylia, HOMEHKJIATypa U U30MEpHsl.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrimepona. dusmyeckue CBOMCTBA aJKHMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEANHEHNS, AUMEPU3alMu U TPUMEpHU3alluu, OKUCIeHHs. KUcIoTHbIE CBOICTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peakuuy Ha TPOHHYIO CBs3b. CrocoOb
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoas! (apeHsr). 'omonornyeckuit psix apeHos, odmas popmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIbI OeH30JIa.
Ou3nyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMoJOrOB: PEaKIuu
3aMenieHus B OCH30JIbHOM KOJIbIIE U YIJIEBOAOPOIHOM pajauKalle, peakluu MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB Oensona. [IpeacraBnenue o0 OpUEHTHPYIOMIEM NEHCTBUU 3aMECTHTENEH
B OCH30JILHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX PaJWKaJOB, KapOOKCUIBHOH, THIIPOKCHUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTHM XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilonyrasie HedTsHble ra3pl. HedTh u e€ mpoucxoxaenue. KameHHbIH
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(PTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHA, KaTaTUTUYECKHii), pudopmuHr, nupoiu3. [Ipogykrsr nepepabotku HedTH, UX
MPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.

I'eneTnyeckas CBS3b MEXAY Pa3INYHBIMU KJIACCAMH YTJIEBOIOPOAOB.

DONEKTPOHHOE CTPOEHUE TaJOreHNPOU3BOAHBIX YIJIEBOJOPOI0B. Peakiuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIy, HHUTPOTPYIIy, LHAaHOTPYIIy, aMuHOrpymmy. [leficTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa MLIEnoud. BzaummonelicTBue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IOHSATHE O METalIoOpraHMYecKUX COEAUHEHMSIX.
Hcnonb30BaHue TralOreHIPOU3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpPraHWYECKHUX BEILECTB.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMS BEIIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJI€BOIOPOAOB Pa3IMYHBIX KJaccoB (oOecliBeunBaHWE OPOMHONM WIIM MOAHOW BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3aUMOJEICTBHE aleTHJieHa C aMMHAayHbIM pPacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXeHHE YIiepo/ia U BOJIOpPOJa B OPTraHUYECKHX BEIIECTBAX,
MOJIyuYeHUE ASTHJIEHA U H3y4YeHHE €ro CBOMCTB, O3HaKomJieHHe C¢ Koiuiekuuamu «Hedte» u
«Yromp», ¢ o0pa3uamMu IUIacTMace, KaydyyKoB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YIIIEBOIOPOAOB U TaJIOTEHIIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTaHosa). ['oMonorudeckuii psis, odmias Gpopmysna, n3oMepusi, HOMEHKJIATypa U Kiaccuukarus.
duznyeckue CBOICTBA NPEENbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHbie CBSI3U MeEXIy



MOJIEKYJIAMH ~ CIUPTOB. XHMHMYECKHUE CBOMCTBA: pEAaKIMU 3aMELIECHUs, JeruApaTaluy,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPraHUYECKUMHU U HEOPraHUUYECKUMU KHciaoTaMu. KadecTBeHHas
peakuusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OpPraHMU3M 4YeJIOBEKa.
Crioco0bI mostydeHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Tpocteie ¢upsl, HOMEHKIATypa U u3oMepus. OcoOeHHOCTH (PU3MYECKUX M XUMUYIECKHIX
CBOMCTB.

MHOroaromMHble CHUPTHl — STUJICHIJIMKOAb W MNIHIEpUH. DPU3NUEeCKHe W XUMHYECKHE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKMMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o Mmexanusme
peakiuii HykJIeopIbHOTO 3aMmenieHus. JlelicTBue Ha opraHu3M denoBeka. CrocoObl MoTydeHus
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enoi. CTpoeHue MOJIEKYIIbl, B3aUMHOE BIMSHUE THIPOKCOTPYIIIBI M OCH30IBHOTO Spa.
Owusnueckue cpoiictBa (heHoma. OcCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
peakiuu Ha QeHon. TokcuuHocTh ¢eHona. CrocoObl MOTydeHHs W MpUMEeHeHHue (eHouna.
®enondopManbaeriuaHas cMoa.

KapOoHunbHbBIE COEIUHEHUST — aIbJErHIbl M KETOHBl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3WYECKHE CBOWCTBA AJBJETHUJIOB M KETOHOB. XHWMHYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEeHUE allbJIeruJioB,
KAaueCTBEHHbIE peakUMM Ha anpierujpl. CrocoObl MOJydyeHUs M MPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE TpefieNibHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOSHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepus u HomeHknarypa. dusmueckue CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoAHBIE CBSI3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTOT. XMMHUYECKUE CBOWMCTBA: KHUCIOTHBIE CBOMCTBa, peakius STepuUKaIuu, peakiuu c
y4acTHEM YIJIeBOJOPOJHOro paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHsATHE
0 TIPOM3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasne kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHYECKMX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucHOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, MAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJTyYEHUs U TIPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. 'omonornueckuit psa, obmas Gopmyia, U30MepHsi 1 HOMEHKIIATYpa.
duznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cpele.

XKupsl. Ctpoenue, pusnyeckrue U XMMHUYECKHE CBOWMCTBA YKUPOB: TMJIPOJIHU3 B KUCIOH U
1ienouHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KUCHO0T. JKUpsl B IpUpOIE.

MBpBUTA KaK COJTU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JeHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AW- H
nojucaxapuabl). MoHocaxapuIbl: TIIOKO3a, (pPyKTO3a, Talakro3a, pubo3a, Je30KCuprudo3a.
@dusnyeckue CBOMCTBA M HaxoxaeHue B npupone. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PEaKIMM C YYacTUEM CHUPTOBBIX W aNbACTUAHOW TIpyNN, CIOMPTOBOE U
MOJIOYHOKHCIOe OpoxeHue. IIpuMeHeHMe TIIIOKO3bI, €€ 3HAa4YeHHWE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBarouiue u
HEBOCCTaHaBIUBalOLMe aAucaxapuipl. ['maponus nucaxapuaoB. Haxoxzaenue B mpupone u



npuMeHeHue. [lomucaxapuapl: Kpaxmaji, TNIMKOTeH M 1emunoso3a. CTpoeHHe MakpOMOJIEKY
KpaxMmaia, TJMKOT€Ha U IeJUTioj03bl. (Du3nueckre CBONCTBAa Kpaxmajla M IEJUIIOJIO3bI.
XUMHYECKUE CBOMCTBA KpaxMmalla: TMAPOJIA3, KAYECTBEHHAs PEaKkUus ¢ HMOJAOM. XHUMUYECKHUE
CBOICTBA IEILTIOI03bI: TUAPOIIN3, OTydeHHE 3PUPOB 11eTi0N03bl. [ToHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN IIENK).

OKCIIEpUMEHTAIbHbIE METO/Ibl M3YyYEHHs BELIECTB M HX IPEBpAIICHUI: paCTBOPUMOCTb
pa3IMYHBIX CHOUPTOB B BOJE, B3aMMOJCHCTBHUE 3TAaHOJIA C HATPUEM, OKUCIEHUE 3THIIOBOIO
CIMpTa B ajbJeruj Ha pacKaIEHHOW MEIHOW IPOBOJIOKE, OKHCJIEHHE STUJIIOBOrO CIHPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEpUaIOB), KAUeCTBEHHbIE PEaKIMU Ha
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u rugpoxkcunom meau(ll)), peakus rmunepuna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C MOJIOM, PEIICHUE
IKCIIEPUMEHTATBHBIX 337a4 1o TeMaM «CrupThl U (eHoubly, «KapOoHoBbIe KUCTOTHI. ClIOXHBIC
3upb».

A3oTcoaepaxaiiyue OpraHu4ecKkue coeJMHeHusl.

AMUHBI — OpraHuYecKkHe TMpou3BOAHbIE ammuaka. Kiaccudukanuss amMHHOB:
anudaTuyecKkue U apoMaTHUeCKUe; MePBUYHbBIC, BTOPUUHBIE U TpeTU4YHbIe. CTPOECHUE MOJIEKYII,
obmas ¢opMmyiia, U30MepHsi, HOMEHKJIATypa U (PU3UYECKHE CBOWCTBA. XUMHUYECKOE CBOMCTBA
annpaTUYECKUX aMUHOB: OCHOBHBIC CBOMCTBA, AJIKWJIMPOBAHUE, B3aMMOJICHCTBHE TMEPBUUHBIX
aMHUHOB C a30TUCTOM KHUCI0TON. CONM aJIKUIIaMMOHHS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apomMaTudeckoro psiia. Ctpoenne anunnHa. Bzanmuoe
BIIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIJIMHA.
KauectBennsle peakuuu Ha aHWwiMH. CrnocoObl MOMy4YeHHS U TpPUMEHEHHE aiu(aTHUYeCKUX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH301A.

AmuHokucinotel. Homenknatypa u  u3zoMmepus. OrtaenbHble NOPEICTABUTENN  O-
AMUHOKHCIIOT: TJUIUWH, allaHuH. DU3ndecKkrue CBOMCTBA aMUHOKHCIIOT. XMMHYECKHUE CBOMCTBA
AMUHOKHCIIOT KaKk aM(OTEpHBIX OpPraHUYECKUX COCIMHECHHH, pPEaKIus TMOJUKOH/ECHCAIINH,
o0pa3zoBaHHe MENTUIHON CBsI3U. buonornvyeckoe 3HaUeHHE aMUHOKHUCIOT. CUHTE3 U THUAPOJIN3
TIETNITHIOB.

benku kak mpupoaneie mosmuMmepbl. [lepBuuHas, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: THUAPONIN3, NEHATYypalus, KaueCTBEHHBIE PEaKkiMu Ha
OenKu.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHMsS BELIECTB M MX MPEBPALECHUN: pPaCTBOPEHUE
0enkoB B BOJIe, AeHATypalus OEIKOB MPH HarpeBaHHUH, [IBETHBIE PEAKIIMH Ha OENKH, pelieHue
OKCIIEPUMEHTAJIBHBIX 337a4 10 TeMaM «A30TCOIEpKalllie OPTraHUYECKHE COCIUHEHUS» U
«Pacno3HaBaHne OPraHNYECKUX COCTUHECHUIN.

BrbicokoMoiekyJIsIpHBIE COeTMHEHUS.

OCHOBHBIE TIOHATHS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEp, TOJHUMED,
CTPYKTYPHOE 3BEHO, CTENE€Hb MOJMMEpU3alUu, CpeAHsss MoJeKyisipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN — OJIMMEPU3ALIUS U TIOJTUKOHIEHCAIUS.

[Tonumepuslie MaTepHuabl. [Tnactmaccel (monuaTHIIEH, MOJIMIPONUJIEH,
MOJIMBUHUIXJIOPU/I, MOJIMCTUPOII, MOJIMMETHIIMETAKPUIIAT, MOJIMKApOOHATHI,
nonudTHIeHTepedTanar). YTunuzanuus u nepepadoTKa MIacTHKa.



DnacToMephl:  HaTypaldbHBI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBHIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHa: HarypanbHbIe (XJIOMOK, LIEPCTh, MIENTK), UICKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKUE (KaIpPOH U JIABCaH).

[TomuMmepsl  crenuanbHOrO  HazHaueHHs (TedyoH, KeBlap, dSIEKTPOIPOBOISIINE
MOJIUMEPBI, OMOpasiaraeMple MOJTUMEPHI).

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: 03HAKOMIICHUE C
oOpa3uaMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, ILJJaCTMAacC, Kay4dyyKoB, peELICHUE
SKCIIEPUMEHTANIBHBIX 3a7au 1o TeMe «Pacro3HaBanue miacTMacc U BOJIOKOH).

Pacuérnbie 3a1aun.

Haxoxaenrne MONIeKyasspHOi GOopMyIIbl OPTaHUIECKOTO COCTUHEHUS IO MACCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MIPOIYKTOB pEaKIUU U/UITH UCXOJHBIX BEIIECTB, YCTAHOBJICHHUE CTPYKTYPHOM (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €ro XMMHYECKHX CBONCTB WM CIIOCOOOB MOTy4YEHUS,
oTpezieNieHue I0JIM BBIXOa MPOIYKTa PEaKlUy OT TEOPETHYECKH BO3MOMXHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l MPU M3Y4eHHUU opraHumdeckoi xumuu B 10 kmacce
OCYIIECTBIISIETCS 4€pe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUH, TaK U
MOHSATUH, TIPUHATHIX B OTEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHSATHS: SBJICHHWE, HAyYHBIA (aKT, TUMOTE3a, TCOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®u3uka: Marepusi, aroM, ODJEKTPOH, MPOTOH, HEUTPOH, MOJEKylla, IHEPreTHUYECKUM
YpOBEHB, BEIIECTBO, TENIO, 00BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3MYECKUE BEIHUUHBI,
€UHULIbI U3MEPEHUS1, CKOPOCTb, SHEPT U, Macca.

buonorus: knerka, opraHusM, sKocucteMa, ouochepa, MeTaboOIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NbIXaHHE, OEJKH,
YTJIEBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hbie KCKOMAaEMBbI€, TOTUIHBO.

TexHOoMorus: MUILIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUs, MOIOIIINE CPE/ICTBA,
MaTepHuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTuvyeckue 0CHOBbI XUMHH.

Atom. CoctaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHe 3J€KTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. JHEPreTHUYeCKHe YPOBHU M TOAYPOBHH. ATOMHBIE
opoOutanu. Knaccupukanus XMMHYECKHX SJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnipenenenue
AJIEKTPOHOB II0 ATOMHBIM OpOHTAIsIM. OJIEKTPOHHBbIE KOH(PHUIypalud aTOMOB 3IIEMEHTOB
NEpBOr0O—4EeTBEPTOTO IMEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, 3JIEKTPOHHBIE
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEILHOCTD.



Ilepuonuueckuit 3akoH u Ilepuomuueckas cucrteMa Xumuyeckux i3yemeHToB JI.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanydeckoil cHCTEMBl XHUMHUUYECKHX
AJIEMEHTOB C COBPEMEHHOMN TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM IMPOCTBIX M CIIOKHBIX BEIIECTB MO TpyHIaM Hu
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMuyeckasi cBsi3b. Buabl XUMUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METaJIMYecKas.
MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHON CBS3U: OOMEHHBIM M JIOHOPHO-AKIIENITOPHBIA. DHEPTUs
U [iuHa cBsa3u. [lonsgpHoCTh, HaNPaBIEHHOCTh U HACHIIIAEMOCTh KOBaJIEHTHOU cBsi3U. KpaTHbie
cBs3u. Bogoponnas cBsizb. MexXMOJIeKyIsipHble B3aUMOACHCTBHSL.

BajieHTHOCTP W BaJieHTHBIE BO3MOXXHOCTU aTOMOB. CBSI3b 3JEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX TI€OMETPUUYECKHM CTpPOEHHEM (Ha NpHUMEpe COEAUHEHMH 3JEMEHTOB BTOPOIO
nepuo/a).

[IpencraBineHne O KOMIUIEKCHBIX coequHeHMsX. (CocTaB KOMIIEKCHOTO — HMOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbI. 3HAu€HHWE KOMIUIEKCHBIX coeauHeHuid. I[lonartue o
KOOPJMHAIIMOHHOM XHUMHUH.

BemiectBa MONEKYISPHOTO U HEMOJEKYJISPHOTO CTPOEHHUS. THUIBI KPUCTAILTUYECKHX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonsitue o nucnepcHbIx cuctemax. Mctunueie pacTtBopsl. [IpeacTaBieHue 0 KOJTOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHLEHTpPAllMUd pPACTBOPOB: MaccoBas [0Ji BELIECTBA B
pacTtBope, MOJspHas ~ KOHLEHTpanusa. HachlllleHHble W HEHACHIIMIEHHBIE  PACTBOPHI,
pacTBopuMoOcTbh. Kpucraiiaoruaparsi.

Knaccudukanus v HOMEHKIATypa HEOPTraHMYECKHX BEHIeCTB. |pHUBHAIbHBIE Ha3BaHUS
OTJICbHBIX MPEACTaBUTEICH HEOPraHMUYECKHUX BEIIECTB.

Knaccudukanus XuMHUECKUX peaklnii B HEOPraHMYEeCKON U OpraHNYeCcKOd XUMUU. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALIEHUS SHEPTUU MPU XUMUUYECKHX
peakiusx. TernoBbie 3Q(PEeKThl XUMUUECKUX peakiuid. TepMOXUMUYecKue ypaBHEHHUS.

CKOpOCTh XUMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3IMuHbIX (HhakTopoB. ['oMOreHHbIe
U TeTeporeHHble peakiuu. Katanus u karamu3aTopsl.

O6parumble u  HeoOpaTUMBbIE peakIMu. XHUMHUUYecKoe paBHoBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecusi. DaKTOphI, BIMSIONIME HA TOJOKEHHE XUMHYECKOTO PaBHOBECHS:
TeMIeparypa, JaBICHHE U KOHIIGHTPAIMM BEIIECTB, YYaCTBYIOIIMX B peakiuu. [Ipuniun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CuipHble U ciabble  eKTponuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEMTpalibHasl, 1eno4yHas. BogopoaHsiid
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHCITUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOkucieHus. OKuciurenb u
BOCCTaHOBUTENb. IIpomecchl OKHCIEHUS M BOCCTAHOBJICHHs. BakHeHIne OKUCIUTENH U
BOCCTaHOBUTENIHU. MeTO/| 37IeKTpOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METO/Abl M3YYEHHsS BEIIECTB U UX IMPEBpAlICHUI: pa3lioKeHUe
MEepOKCUIa BOJOPOJAa B NPHUCYTCTBUM KaTalld3aTopa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
IpOBEIEHUE pEaKUUH MOHHOrO OOMEeHa, OIpelesieHHe Cpeabl pacTBOPOB C IOMOUIbIO
WHAUKATOPOB, M3yYeHUE BIUSHUS PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIuu U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.



Heopranuveckasi xumusi.

ITonoxenue HemerawioB B Ilepuoanueckoil cucreMe XuMHU4YecKux 3yeMmeHros [I.U.
MenzeneeBa U OCOOCHHOCTH CTPOCHHS HX aroMmoB. (Dusnueckue CBOICTBA HEMETAJUIOB.
AJToTponusl HEMETaUIoB (Ha MpUMepe KUCIopoia, cepsl, (hocdopa U yrieposa).

Bopnopona. Ilonydyenue, ¢pusnueckue ¥ XMMHUYECKHE CBOMCTBA: PEaKLUMU C METAJUIAMU U
HEMETaJUIAMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ Mipuabl. TOIUIMBHBIE 371EMEHTHI.

["anorensl. Haxoxzaenue B mpupojae, crnocoObl MOdydeHHs, GU3NYECKUe U XMUMUYECKHE
cBoiicTBa. ['amoreHoBogopoAbl. BaxkHelue KHUCIOPOACOIEpKAIIUE COEAVMHEHUS TaJIOT€HOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOTY4YeHHs rajgoreHoB. [IpumMeHeHue rajioreHoB u
UX COCIUHEHHIA.

Kucnopoa, o3o0H. JlaGopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJIYYECHHUsT KUCIOPOJA.
®uznyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoja M 030HA. OKcuabl U
NEPOKCH/IBI.

Cepa. HaxoxxneHue B MpUpOaE, CIOCOOBI MONYy4YeHUS, (U3MUECKHEe W XHUMHUYECKHE
coiictBa. CepoBogopon, cynbpunsl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KUCTIOTHI U uX coiu. OCcOOEHHOCTH CBOMCTB cepHOM KucnoThl. llpuMeHeHue cepbl u eé
COE€IMHEHUI.

Azor. Haxoxaenwe B mpupoje, CIOCOOBI TMONydeHUs, (u3nyecKkrne W XUMHUYECKHE
cBoiictBa. AMMMaK, HUTpuAbl. OKcuabl a3ora. A30THCTas U a30THAs KHUCIOTbI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KHUCHOTHL [IpumeHeHue a3oTa M €ro coeAMHEHU. A30THBIC
ya00peHusl.

®ochop. Haxoxnenwe B mpupoje, crnocoObl moinydeHusi, GU3NYECKUe U XHUMHUYECKUE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ Ccomu.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie ynodpeHus.

VYraepon, HaxoXaeHHe B IpHpoje. AJUIOTponHble Moaudukanuu. dusznyeckue u
XMMHYECKHE CBOWCTBA MPOCTHIX BELIECTB, 0Opa3oBaHHBIX yriepogom. Oxcupa yriepoma(ll),
okcua yriaepona(lV), yronpHas kucinota u €€ coiau. AKTUBMPOBAHHBIA Yroib, aacopOLus.
O®ymiepensl, rpadeH, yriaepogHble HaHOTpYOkH. IIpuMeHeHHMe MpOCThIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COEAMHEHU.

Kpemuuii. Haxoxzaenue B mpupoje, crnocoObl MOdydeHHs, (PU3HUEeCKUe M XHUMHUYECKHE
coiictBa. Okcup kpemuusi(1V), kpeMHueBast KMCIoTa, cUIMKaThl. [IpuMeHeHne KpeMHUs U ero
coenuHeHui. CTEKIO0, €To MOIy4eHNE, BUABI CTEKIIA.

[Tonoxenue meramioB B [leproauueckoii cucteMe XUMHUYECKUX 31eMEeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTajuioB. O0mue Gu3nueckue cBOMCTBa METAIJIOB.
[IpumeHeHne MeTaiioB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA PpsJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  TOJMYYeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIITYPTHUsl, AeKTpomeTautyprusi. [lonsaTue o koppo3uun
MeTay1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka MetauioB |A-rpynmel Ilepuonuueckoil cucTeMbl XMMHYECKUX
sneMeHToB. Hatpuii u kanuil: monydenue, pu3nueckue U XUMUYECKHUE CBOMCTBA, MPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIMHEHUI.

Obmas xapakrepuctuka metauioB |IA-rpynnsl Ilepuonnueckoil cucteMbl XMMUYECKUX
AJIeMEHTOB. MarHuii u KalblLMi: TMOodydeHue, (QuU3Mdyeckue U XHMHYECKHE CBOWCTBA,
IIPUMEHEHHE IPOCTHIX BEIECTB U X coequHeHHH. KECTKOCTh BOBI M CLIOCOOBI €€ yCTpaHEHUS!.



AmoMuHUH: TIONydeHue, (PU3NIECKHEe W XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUU. AMQOTEpHBIE CBOWCTBA OKCHAAa U THAPOKCHAA ATIOMHUHUS,
TUJPOKCOKOMIUICKCHI aTFOMUHUSI.

OOmass xapakTepucTuka MeTauioB NoOouHblX mnoarpymnn (b-rpynmn) Ilepuoguueckoit
CHCTEMbI XMMHUUCCKHX DJICMEHTOB.

du3nyecKue U XMMUYECKUE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCHAbI U THIAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomaTbl, UX OKHCIWUTEIHHBIC CBOWMCTBA.
[Tonydyenue u npuMeHeHe Xpoma.

du3nyeckue M XUMHYECKHE CBOMCTBA MapraHiia M €ro coeauHeHui. Baxueiimme
coenuHenus mapranua(ll), mapranna(lV), mapranna(VI) nu mapranua(VIl). Ilepmanranar kanus,
€r0 OKHCJIUTEIbHBIC CBOMCTRA.

®du3nueckue 1 XMMUYECKHUE CBOMCTBA Kelle3a U ero coequHeHuid. OKCUabl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue xeje3a U ero CIijIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHui. [lonyuenne u npumeHenue
MeIU U €€ COSINMHCHUH.

[{unk: nonyyeHue, GU3NIECKUE U XUMUYECKUE CBOIICTBA. AM(OTEepHbIE CBOWCTBA OKCHUA
Y TUJPOKCHUJIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne IMHKa U €ro COeIMHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUsS BEIIECTB M UX NPEBPAIICHUIN: HW3YYCHUE
00pa3IioB HEMETAJIOB, TOpeHHE cephl, ¢Gocdopa, keneza, MarHUs B KHUCIOPOJE, U3YYCHHUE
KOJUIEKIUU «MeTallIbl ¥ CIUIAaBbl», B3aUMOACHCTBHE INEJIIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKeJie3a ¢ pacTBOpAMH KHUCJIOT U IeJI0YeH, KAYeCTBEHHBIE PEaKI[Mi Ha HEOPTaHMYECKUE aHUOHBI,
KaTHOH BOJIOPOJia M KaTHOHBI METAJJIOB, B3aMMOJACHCTBUE TUIPOKCUIOB ATFOMUHUSA U LIUHKA C
pacTBOpaMM KHUCJIOT W IIEJIOYEH, PElICeHHE YKCIEPUMEHTAIBHBIX 3aJa4 M0 TeMaMm «l ajoreHb»,
«Cepa u e€ coeqMHEHUs», «A30T U Pochop U1 uX coeTMHEeHUD», «MeTallyIbl TJIaBHBIX MOATPYIII,
«MeTtanibl MOGOYHBIX TOATPYIII.

XuMHUSA U KH3Hb.

Ponp xumuu B o0OecrieueHUH yCTOMYUBOTO Pa3BUTHS desoBedecTBa. [IOHATHE O HaydHBIX
METO/JaX TI0O3HAaHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HaydHble NpUHIMAIBI
OpraHU3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIEHHBIE CTIOCOOBI MOTYYEHUs BaXKHEHIIINX
BelecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMbliieHHbIe
CIOCOOBI MOMYYSHHsS] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeapl U
ero nociueacTsus. Ponb xumun B 06ecrieYeHIH SHEPTreTHIeCKON Oe30MacHOCTH.

XumHs M 300pOBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuia ucnosib3oBaHUs
JIEKapCTBEHHBIX MpernapaToB. Posib XUMUU B pa3BUTHU MEIUITUHBI.

XuMMS MU OCHOBHBIE KOMIIOHEHTEI, ITHIIEBEIE J00aBKU. PojIb XMMHUM B 00ecIeUeHUN
MMHUIIEBOH O€30IMacHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBas xumus. [IpaBmiia Ge3omacHOTO
WCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCEHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepHAaIbl (IIEMEHT, OETOH).

XuMHus B CENbCKOM X03stiicTBe. OpraHnYecKue 1 MUHEPAIbHbBIE YIOOPECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKH, CTEKJIO, Kepamuka. MaTepuainbl
JUTS DJIEKTpOoHUKH. HaHoTexHOMOTHH.

Pacuérnrie 3amaun.



Pacuérel: mMacchl BemiecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce win 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, MacChl (00BEMaA, KOTMUECTBA
BEIIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO W3 BEIIECTB HMMEET NpHUMECH, Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEAKIMH, €CIM OJHO M3 BEIIECTB JAaHO B BHUJE PacTBOpa C
OonpeAenEéHHON MacCOBOM JIOJ€d PAaCTBOPEHHOIO BEIIECTBA, MACCOBOM JOJM W MOJSPHOMU
KOHIIEHTPAllUU BEILIECTBA B PAcTBOpE, JIOJIM BbIXOAA MPOJYKTa PEAKIUH OT TEOPETUUYECKU
BO3MOJKHOTO.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMeTHBIX CBS3€H MPHU W3YyYEHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOJIB30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK Y MOHSTUN, IPUHATHIX B OTJEIBHBIX MTPEIMETaX €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHHWE, HAyYHBIA (aKT, THIOTE3a, TEOPUs,
3aKOH, aHalu3, CHUHTE3, KiIacCU(pUKAUS, TEePUOJUIHOCTh, HAOJIONCHNE, HW3MEpEHHeE,
9KCIIEPUMEHT, MOJI€Tb, MOJICIMPOBAHHUE.

Ouzuka: marepusi, MUKPOMHUpP, MaKpPOMHUp, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJMOAaKTUBHOCTh, MOJIEKYJIa, YHEPreTHYECKH YPOBEHb, BEIIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, WJCAIbHBIA ra3, (U3NYECKUE BEIUYHHBI, €IUHUIIBI
WU3MEPEHUS, CKOPOCTh, SJHEPTHS, Macca.

buonormsi: kierka, opraHu3M, OJKocucTema, Ouocdepa, MeTa0OIU3M, MaKpo- H
MHUKPO3JIEMEHTBI, OCJIKH, JKHUPBI, YIJICBOJbI, HYKJICHHOBBIC KHUCIOTBHI, ()EPMEHTHI, TOPMOHHI,
KpYTrOBOPOT BEUIECTB M IMMOTOK SHEPTUU B IKOCHCTEMAX.

['eorpacdusi: MUHEpabl, TOPHBIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XuMHU4ecKasi MPOMBIILIEHHOCTh, METAJUTYPrusi, CTPOUTEIbHbIE MaTepUabl,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas MPOMBIIUICHHOCTh, (apMareBTu4YecKas
MPOMBINIIIEHHOCTD, TIPOU3BOJICTBO KOCMETHYECKHUX MpemnapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PHAIIOB, SJIEKTPOHHAS! IPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM C CHUCTEMHO-AEATENBHOCTHBIM IOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero ooOpa3oBaHus
BBIJICJIEHBI CIIEAYIOIIME COCTAaBIISAIONINE: OCO3HAHUE OOYUYaIOIMIMMUCS POCCUIHCKOM IpakaHCKON
UJEHTUYHOCTH; TOTOBHOCTH K CaMOPA3BUTHUIO, CaMOCTOSITEIBHOCTM U CaMOOIPEICIICHUIO;
HaJlM4Me MOTHBAllMM K  OOYYEeHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYarolIuxcs
PYKOBOJICTBOBATbCS MPUHATHIMH B OOIIECTBE NpaBWJIaMU W HOPMAaMM IOBEIEHUS; HaJIUuue
MIPaBOCO3HAHUS, SKOJOTHUYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTDH KU3HEHHbBIE
TIJIaHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HOpMUPOBAHHOCTH
OTIbITA MO3HABATEIHHON U MPAKTHUECKON JEATENILHOCTH 00YUYarOIIMUXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHON JAEATEIbHOCTH.



JIMuHOCTHBIE PE3yNbTaThl OCBOCHUS NMpeaMeTa «XUMUS» OTPa)xaroT chOpMUPOBAHHOCTh
OTIbITA TTO3HABATEIBLHON U MPAKTHUECKON EATEIILHOCTH 00YUYaIOIIMUXCs B MPOLIECCE pealn3aluu
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpamaaHCcKOro BOCIUTAHMS:

OCO3HAHMSI O0YYAIOIMMHUCS CBOUX KOHCTUTYIIHOHHBIX MPaB U 00S3aHHOCTEH, YBaKECHUS K
3aKOHY U NPaBOIOPAIKY;

IPEJCTAaBICHUA O COLUHUAIBHBIX HOpPMax M IpaBUJIaX MEKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE;

TFOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU MPU CO3JaHUM YUEOHBIX POEKTOB,
peleHnH y4yeOHBIX U MO3HABATEIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTYMEHTBI IPYTHUX
IIPY aHAJIU3€ Pa3IMYHbIX BUJIOB yUEOHOM AESATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTE4YECTBEHHOMH
XUMHUU;

YBa)KEHHsI K IpOLlecCy TBOpYECTBA B OOJIACTH TEOPUHM U IMPAKTHUYECKOIO MPUIIOKEHUS
XUMHH, OCO3HAHMsI TOTO, YTO JAHHbIE HAyKH €CTh pe3yjbTaT JUINTEJIbHBIX HaOIOACHUM,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX IOUCKOB, IOCTOSIHHOTO TPY/Aa YYE€HBIX U IPAKTUKOB;

UHTEpEeCca M II03HABATEJIbHBIX MOTHMBOB B IMIOJIYyYEHHHM M MOCIEAYIOIIEM aHaIu3e
MH(pOpPMaLIUHU O MEPETOBBIX JOCTHKEHUSAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

HPaBCTBEHHOI'O CO3HAHUSI, STUUECKOI'0 TIOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYallMd, CBSI3aHHbIE C XHWMUYECKUMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHbBIE PELICHUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJEHUE M IOCTYNKH CBOMX TOBApUIIEH € MO3ULMH
HPABCTBEHHBIX U MIPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEW 3/10pOBOro M Oe3o0macHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U IICUXUYECKOMY 37]0POBbIO;

cOOUIIOJIEHHsT TIPaBUI OE€30MacHOr0 OOpaIleHusi ¢ BEIeCTBAMM B OBITY, MOBCEJHEBHOMN
JKU3HHU, B TPYZIOBOM J€ATENBHOCTH;

NOHMMaHMS LEHHOCTH TPaBWJI HWHAWBUAYAJIBHOTO U KOJUIEKTUBHOIO 0€30IacHOro
MIOBEJICHNUS B CUTYalUsAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUA TMOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YNOTpeOJIEHUS alIKOTroJId,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BOCIUTAHMS:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HMCCIIEI0BAaTENbCKOW JEATEIbHOCTH,
OOILIECTBEHHO I10JIE3HOM, TBOPUECKOH U APYTUX BUAAX JEATEILHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE€ B pEIICHUMH MPAKTUUYECKUX 3a/ad COLMAIbHOMN
HaINpaBJIEHHOCTH (B PAMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3YYEHHIO MpoeccHil pa3iMyHOTO pojia, B TOM YHUCIE Ha
OCHOBE ITPAMEHEHHSI TPEIMETHBIX 3HAHUH 10 XUMHUU;

YBa)XEHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOH 1eATeIbHOCTH;



FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYaJbHOM TpaeKTOpUH OOpa3oBaHMs,
Oynymieit mpodeccun U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB M MOTpeOHOCTEH 00IIIeCcTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

OKOJIOTHUYECKHU 1€1eCO00Pa3HOro OTHOMICHUS K MPHUPOIC KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00AILHOTO XapaKTepa SKOJIOTHYECKUX MpoOieM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN Cpebl;

OCO3HAaHUS HEOOXOJMMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH Ul PELICHUSI BOIIPOCOB
palMOHAIBLHOTO MPUPOIONOJIH30BAHNUS;

AKTUBHOI'O HENPUATHUS JICUCTBUM, NMPUHOCAIIMX BpPEI OKPYKAIOLIEW NMPUPOJHOM Cpele,
YMEHHsSI TIPOTHO3UPOBATh HEOIATOMPHUSATHBIC SKOJIOTHUECKHUE MOCISACTBHUS MPEIITPUHUMAESMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HAJIUYUSL PA3BUTOIO HKOJIOTMUYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIMbBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATEJILHON, KOMMYHUKATUBHOMN U COLIMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HUEHHOCTH HAYYHOI'O MO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu H
00LIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CHEeUM(PUKA XUMHH KakK HayKd, OCO3HaHus €€ poiu B (HOpMUpPOBaAHUHU
paloOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MpeICTaBiIeHHsI 00 OKpYyKaroleM
MHUpE KaK O €IMHCTBE MPHUPOJAbI U YENIOBEKa, B MO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHrur IpodiieM COXPaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH [ COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M BaXKHOW POJIM B CO3/IaHWM HOBOM 0aszbl MaTepuaibHOU
KYJIBbTYPHbI, B PEIICHUN TI100aTBHBIX MTPOOJIEM YCTOMYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
OSHEPreTUYECKOW, THUIIEBOM U DKOJIOTHYECKOM O€30MacCHOCTH, B Ppa3BUTUU MEAUIUHBI,
00ecTeueHnH yCIOBUN YCTEIIHOTO TPYJa U YKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00I11eCTBA;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IO3HaHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BATh MOJy4aeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBAaHHBIC 3aKIIIOUEHHUSI HA OCHOBE HAYYHBIX (P)AKTOB M MMEIOIIUXCS TaHHBIX
C TEJBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIPHO MCTIOB30BaTh XUMHYECKUE 3HAHUS TSI PEIICHUs TTPOOIemM
B PEATHHBIX KU3HEHHBIX CUTYaIIUSX;

WHTEpeca K MO3HAHUIO, HCCIIEIOBATEIHCKOMN A TEIHHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHMIO W CaMOOOPa30BaHHIO, K
AKTUBHOMY TOJYYE€HHUIO HOBBIX 3HAaHUW MO XHMHM B COOTBETCTBUM C >KM3HEHHBIMU
NOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSM Tpyda B pa3IuuHbiXx chepax mpodeccHoHaTbHOU
JeSATeTLHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MertamnpenMeTHble pe3yibTaThl OCBOCHHMS NPOTPaMMBI MO XMMHU Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MeXIIpeAMETHBIE) OOLICHAYYHbIE TOHATHS, OTPAXKAIOIINE IEJTOCTHOCTh HAYYHOW KapTHHBI MUPA
U crienu(rKy METOZ0B O3HAHMS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HAayKax (MaTepus, BEIIECTBO,
SHEprus, SBJIECHHUE, MPOLECC, CUCTEMa, HAYYHBIH (haKT, MPUHLIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, HCCIIEeA0BaHNE, HAOIIOICHHE, N3MEPEHHE, SKCIIEPUMEHT U JIpyTHe);

yYHUBEpCaJbHbIE  yueOHble  JeHCTBUS  (TMO3HABaTeNbHbIE,  KOMMYHHKATHBHBIE,
peryisaTuBHbBIE), oOecneunBaronie (OpMHUpOBaHHE (YHKIMOHAIBHOM T'pPaMOTHOCTH U
COLMAJIbHON KOMIIETEHIIMH 00yYaroInuXxcs;

CHOCOOHOCTh  OOYYAIOIIMXCS ~ HMCIOJIb30BaTh ~ OCBOGHHBIE  MEXAMCLUUILUIMHAPHBIE,
MHPOBO33pPEHUYECKHE 3HAHWS M YHUBEpCAJbHbIC y4eOHbIC ACHCTBHS B IO3HABATEIbHOW H
COIMAJIbHOM MPaKTHKE.

MeranpenMeTHsle pe3yJbTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU Y4EOHBIMU
NIO3HABaTEIbHBIMU, KOMMYHUKAaTHBHBIMU M PETYJISTUBHBIMU JCHCTBUSMH.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS

1) 6a3oBble JIOTHYeCKHE eCTBUSA:

CaMOCTOSITENILHO (DOPMYITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPENENATh IEU JeATCIbHOCTH, 3aJlaBas IapaMeTpbl W KPHUTEPUH WX JIOCTHKCHUS,
COOTHOCHUTD PE3yIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCIIONb30BAaTh TPHU OCBOCHMM 3HAHUNW MPHEMBI JIOTMUECKOTO MBIIUICHUS: BBIIEIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aMMOCBSA3b, HCIIOJIB30BATh
COOTBCTCTBYIOIINEC MOHATHUA JIA 06’b${CHeHI/I$I OTACIIBbHBIX q)aKTOB u ﬂBJ'IGHPIﬁ;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(i)I/IKaIII/II/I BCIICCTB U XUMHNYCCKUX peaKHHﬁ;

YCTaHABJIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMBIMU SABJICHUSMMU,

CTPOUTH JIOTUYECKUE paCCyKIEHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIBI U 3aKTIOUCHUS,;

MPUMEHSTh B MPOIECCE MO3HAHUS HCIOIb3yeMble B XMMHUH CHMBOJIMYECKUE (3HAKOBBIC)
MOJIEJIH, IPe00Pa30BbIBATH MOJIETbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUU — TPU PEIICHUH Y4eOHBIX
MMO3HABATCIbHBIX W IMPAKTHYCCKUX 3adad, MPUMCHATH HA3BAHHBIC MOJCJIBHBIC IMPCACTABICHUA
JJI BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4YaCMbIX BEIIECTB U XUMHUYCCKUX peaxum‘fl.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIU;

dbopMynupoBaTh LENM M 3aJa4d  HCCIEAOBAaHUSA, WCIOIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNLHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABIIILHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIaACTh HABBIKAMU CaAMOCTOATCIIBHOTO IINIAHUPOBAHUA W TPOBCACHUSA YUYCHHUUYCCKHUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMsI HAOJIOAaTh 32 XOJOM IMPOIECCa, CAMOCTOSTEIBHO



IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb OOOOIIEHHS U BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JEsITEIbHOCTH,
OPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOJOB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOA0B ITO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBATbCSI B  pa3IM4YHBIX HCTOYHUKAX HMHPOpMaLUU (HAYYHO-TIOIYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTE;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI NPH IOHCKE U O0TOOpe
uHpopManuu, HeoOXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7ad ONpeaeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUI U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (OpMY IpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayeCTBE CpeAcCTBa MNpu paboTe € XUMHUYECKOU
uHpOpMaLKel: MPUMEHATh MEXIpeIMeTHble ((U3NYecKne M MaTeMaTHYeCKUe) 3HAKd U
CHUMBOJIBI, (popMyIiel, aO0peBUaTYpbl, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIUYECKHUE CPEICTBA HATJISTHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

3ajlaBaTh BONPOCHI [0 CYLIECTBY 00CYKJaeMOIl TEMBI B X0/I€ AUAJIOra U/UIH JUCKYCCHUH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHHUS] OTHOCUTEIBHO BBHIIIOJHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYNIaTh C INPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW NEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TMpPU  BBIIOJHEHUH XMMHYECKOIO
HKCIIEPUMEHTA, MPaKTUYECKOW pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anu y4eOHOro MpoeKTa, U (OpMYIMPOBaTH BBIBOJBI MO pe3yibTaTaM MPOBEAEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0/€ 00CYX/IeHUs U OOMEHAa MHEHUSIMH.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTB,
onpenenss e€ eI M 3aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeularaéMblii aropuT™M JIeHCTBUN MPU BBIMOJHEHWU YYEOHBIX M MCCIEOBATENIbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BEIIECTBaX U XUMHUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAMOKOHTPOJIb JIEATEIHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKHU.

NPEIMETHBIE PE3YJIbTATbBI

[TpenmeTrHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMUHU Ha YriIyOJIEHHOM YpOBHE Ha
YPOBHE CpeIHEro oOIIero oO0pa3oBaHMs BKIIOYAIOT crienuuuecKkue A y4eOHOro Mmpeamera
«XUMUS» HayyHbIE 3HAHUS, YMEHHsS M CIIOCOOBI JEMCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHnI0 3HAHUM, BUJIbI JIEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUW B Pa3IMYHBIX y4YEOHBIX CUTYyallUsX, a TaKK€ B peaJbHBIX MXMU3HEHHBIX CUTYalUsX,



CBS3aHHBIX C XUMHEH. B mporpamme mo XWMHMM IpEeIMETHBIE pPE3YyJbTaThl IPEICTABIICHBI IO
roJiaM U3y4eHusl.

10 KUIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUsS» OTpa)KaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUI: O MECTe W 3HAYCHUHM OPraHMYECKOW XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ POoJH B 00E€CIeUYeHUN YCTONYMBOIO pa3BUTHsI YEJIOBEUECTBA B
pelIeHrun MpoOIeM 3KOJIOTUYECKOM, SHEPreTUYeCcKO M MUIIEBONH Oe30MacHOCTH, B Pa3BUTUU
MEAMIMHBI, CO3JJaHHUM HOBBIX MaTEpPHAaJiOB, HOBBIX HCTOYHUKOB JHEPrHH, B OOECIeueHUU
paloHaIbHOIO MPUPOJIONOIB30BaHMS, B (DOPMUPOBAHUU MUPOBO33PEHUS U OOLIEH KYIbTYpbI
YeJI0OBEKa, a TaKKe DSKOJOTMYeCKM OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 3/I0pOBBIO U
MPUPOJHOM CpeJIE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
MMOHATHA — XHUMHYECKHH BJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA 0001104YKa aroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKAEHHOE COCTOSHUS aTOMa, TMOpUIN3alus aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKast CBS3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIM CKEJET,
byHKIIMOHAIbHAS TPYIIa, pajuKan, CTPYKTypHble (opmysbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJIETHbIE), M30MEpUSl CTPYKTYpHas M NPOCTPAHCTBEHHas (reoMeTpuyecKasi, ONTHYecKas),
U30MEPbI, TOMOJIOTUYECKUN psiJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJI- U a30TcoAepikKallue
OpraHUYECKHUE COCIUHEHMSI, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuoaudeckuil 3akon JI. M. MenneneeBa, Teopusi CTpPOCHUS
oprannyeckux BemectB A. M. byrtnepoBa, 3aKOH COXpaHEHUsT MAacChl BEIECTB, 3aKOH
COXpaHEHHMS U TPEBpAllCHHUs] DSHEPTUM NPU XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JIEXKAllHMe B OCHOBE NOHUMAaHUs
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBJIICHUW; TPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMUYECKMX M KHUHETHUYECKMX 3aKOHOMEPHOCTSAX HX
MPOTEKAHHUs, O B3aMMHOM BIIMSHHHM aTOMOB W TPYIIl aTOMOB B MoOJIeKyJiaX (MHAYKTHBHBIN U
Me3oMepHbIi 3 dexTr, opueHTanTsl | U Il poxa); dakromornyeckue cBeAeHHS O CBOMCTBAX,
CoCTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJIb30BaHUH BaXKHEUIIINX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTHUUECKON JeATENbHOCTH YEJIOBEeKa, OOIIMX Hay4YHbIX MPUHIUNAX XMMHYECKOTO
MIPOM3BOJICTBA (HA MIPUMEpE MPOU3BOACTBA METAHOIIA, TEPEPAOOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHHIA: BBISABIIATh XapaKTepHbIe MPU3HAKN MOHATUN, YCTaHABIUBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU OMMCAHUU COCTABa, CTPOEHUS U
CBOMCTB OpPraHUYECKUX COCTMHECHUI;

c(OpMHUPOBAHHOCTh YMEHUI:

HCIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY ISl COCTABJICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKUX BEUIECTB;

COCTaBJSITh ypaBHEHUS XUMHUYECKUX peaKkUMid U  pacKpplBaTb HX  CYIIHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUN  IOCPEICTBOM COCTABJIEHUS  DIJIEKTPOHHOI'O
OamaHca ATHX peakUuid, peakiuii MOHHOTO OOMeHa IyTéM COCTaBICHHS UX TOJHBIX U
COKpaII€HHBIX HOHHBIX YPABHEHMUIA;

W3TrOTaBIMBATh MOJEIM MOJIEKYJl OpPraHWYECKUX BEIIECTB i WUIIOCTpAaIluud UX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;



c(OpMHUPOBAHHOCTh YMEHUM: yCTaHABIMBATh MPUHAIEKHOCTh U3YYEHHBIX OPraHU4YEeCKUX
BEIIIECTB 0 MX COCTaBY M CTPOSHUIO K ONpPEAeNEHHOMY KIIAcCy/TpyIIe COCTMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremarnyeckoil HomeHkiarype (IUPAC) u mpuBOIUTh TpUBHAJIbHBIC HA3BaHUS
JUIS  OTACNBHBIX MPEICTABUTENECH OPraHMYECKUX BEIIECTB (ITHJICH, AaleTWICH, TOJYOI,
TJIMIEPUH, STWICHTIUKONIb, (QeHos, (OpMaIbICTHA, AaleTajbJerusl, aleToH, MypaBbHHAs
KHUCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEHMHOBAas, MAJIbMHTUHOBAS KHUCJIOTHI, TJIMIUH,
aJlaHWH, MaJlbT03a, GPYKTO3a, aHWIIMH, TUBUHUJ, U30IIPEH, XJIOPOIPEH, CTUPOII U IPYTHE);

c(OpMUPOBAHHOCTh YMEHHS ONPEACNATh BHUJ XUMUYECKOM CBS3M B OPraHUYECKHX
coeMHEHUX (KOBaJCHTHAs U MOHHAs CBS3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJOXKECHHSI TEOPUH CTPOCHUS OPTaHMYECKHX
BemecTB A. M. byriepoBa ansi 0ObsICHEHHSI 3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTpOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTaBUTENEH pa3InYHbIX KIACCOB OPTaHUYECKUX BEIIECTB:
QJIKaHOB, LHUKIJIOAIKAHOB, AJIKCHOB, AJKAaJMEHOB, AIKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, ANbJETHIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOECTUHEHUIN U aMUHOB, AMUHOKHUCIIOT, OETIKOB, YTIIIEBOAOB (MOHO-, IU- U MOJHCAXaPUJIOB),
WIUTIOCTPUPOBATh TEHETUYECKYIO0 CBS3b MEXAY HHMH YPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHYECKHX PEaKIUi ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (HhOpMYIT;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KIAaTh Ha KOHKPETHBIX IPHUMEpPax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPAaTHOCTH W THIIA
KOBAJICHTHOM CBSI3U (0- U T-CBSA3M), B3AUMHOT'O BIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb HCTOUYHUKH YTIEBOJOPOIHOIO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M MPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB EPepabOTKH;

c(OPMHPOBAHHOCTh BIAJIEHUs] CHCTEMON 3HAaHUM O €eCTECTBEHHO-HAY4HbIX MeToJax
MO3HAHUSI — HaOJIOJCHUHN, W3MEPEHHH, MOJICIMPOBAHUM, OSKCIIEPUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH 9TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUSI MPUMEHSATh OCHOBHBIE  ONEpAIllill  MBICITUTEIHHON
NEeSITEIbHOCTH — aHaIW3 W CHHTE3, CpaBHEHHE, O00OOIIEHHE, CHCTEMAaTH3allli0, BBISIBICHHE
NPUYMHHO-CJIEICTBEHHBIX CBsI3€l — 17151 U3Y4YEHUsI CBOMCTB BELIECTB U XUMUYECKUX PEaKIIHIA;

c(OPMHPOBAHHOCTb YMEHUH: BBIABIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TOHATUAMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOTO
NOHUMAaHMs CYIIHOCTH MaTepHabHOIO €IMHCTBA MHPA, UCIOJIb30BATh CHUCTEMHBIE 3HAHUS I10
OpPraHUYeCKON XUMHH Il OOBSICHEHHS W TIPOTHO3MPOBAHUS SIBICHUH, UMEIOIINX €CTECTBEHHO-
HAYYHYIO TIPUPO.TY;

c(OPMHUPOBAHHOCTh YMEHHH: MPOBOIUTH PACUYEThl IO XHMHUYECKHM (opmymam U
YPaBHEHHUSIM XUMHYECKUX PEaKIil C UCIONb30BaHHEM (PH3MYECKUX BEIUYHMH (Macca, 00BhEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBIL:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHUYECKHX 2JIEMEHTOB, IPOAYKTaM CTOPaHUs, INIOTHOCTH T'a3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3UPOBATH, aHAIU3UPOBATh U OLEHHUBATH C MO3MLUI
IKOJIOTHYECKOW O€30MacHOCTH TOCIEICTBUS OBITOBOM M TPOM3BOJICTBEHHOW JEATEIBHOCTH



YelloBeKa, CBSI3aHHOM C mepepabOTKOW BEIIEeCTB, HCIONb30BaTh IMOJTYYCHHbIE 3HAHUS JUIS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;
c(OPMHPOBAHHOCTh YMEHHUI: CAMOCTOSITENILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIH
AKCIEPUMEHT (IIOJyYEHUE U U3yUEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU
YIJIEBOAOPOAOB PAa3IMYHbIX KJIACCOB M  KUCJIOPOJCOJEPKAIMX OpPraHUYeCKUX BELIECTB,
pellleHne HSKCHEPUMEHTANbHBIX 33/Jad 10 PACIO3HABAHHWIO OPraHUYECKHX BEIIECTB) C
coOnrofieHreM TMpaBWil  0e30MacHOro  oOpalleHusi C  BellecCTBaMU U JJaOOpPaTOPHBIM
o0opyznoBanueM, (QOpMyIUpOBaTh II€JIb HCCIEIOBAHMs, IMPEACTABIATh B pa3luyHON Gdopme
pe3ynbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATh U OLICHUBAThH UX JIOCTOBEPHOCTD;
c(OpPMHPOBAHHOCTH YMEHHIA:

coOII0/IaTh TMpaBHJIa HKOJIOTHYECKU IIETIECOOOPa3HOTO MOBENEHHS B OBITY U TPYJOBOM
JESATEIBHOCTH B IIEJIAX COXPAHEHUS CBOEr0 370pOBbs, OKpYXKarolled HPUpPOAHON cpeabl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HaBaTh OMNACHOCTb TOKCHYECKOrO JEHCTBUSI HA KUBBIE OPraHU3MBbI OIpPEACIIEHHBIX
OpraHMYECKUX BEILECTB, TOHUMAs cMbIci nokazatens [IIK;

AHAIM3UPOBATh  1EIECOOOPa3HOCTh  NPUMEHEHHS  OPraHMYeCKHUX  BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK XUMHUYECKOM
UHPOpPMALIUK B PA3IMYHBIX MCTOYHWKAX (HaydyHas W ydeOHO-HaydHas JUTEparypa, CpeicTBa
MaccoBoi HMH(popManuu, HMHTEpHET M Jpyrue), KPUTHYECKH AaHATU3UPOBATh XHMHUYECKYIO
uHpopmarnuio, nepepadaTeiBaTh €€ U MCIOIL30BaTh B COOTBETCTBUU C MOCTABICHHON y4eOHOM
3aJiauen.

11 KUIIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHsSI Kypca «OOmas W HeopraHudeckas XUMHs
OTpaXkaroT:

c(OPMHPOBAHHOCTD MPEJCTABICHUH: O MAaTepHUAILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y TI03HAaBa€MOCTHU SIBJICHUI NPUPOJbI, O MECTE€ U 3HAYEHUM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ posiu B 00€CIeYeHUH YCTOWYMBOTO Pa3BUTHSI, B PELICHUU MPOOJIEM 3KOJIOIMYECKOH,
HHEPreTUUECKO U THIIEBON O€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JAHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECHEUEHHWU  PallMOHAIBHOIO
IPUPOONOIb30BaHUSA, B JOPMUPOBAHUN MUPOBO33PEHUS U 00ILEel KYIbTyphl YeNIOBEKa, a TAKKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/10POBBIO M IPUPOJTHON CpesIe;

BJIQJICHAE CUCTEMONM XHUMHWYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIbI, JJIEKTPOHHAsE 000JI0YKa aToma, S-
, Pp-, d-atoMHbIe OpOWTANM, OCHOBHOE W BO30OYXKJAEHHOE COCTOSIHHS aroma, THOpHIH3aIius
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTb, CTEIEHb
OKHUCJIGHHS, XUMHUYecKas CBs3b (KOBaJIEHTHas, HWOHHAs, MeETaJIM4yecKas, BOJOpOJIHAs),
KpUCTAJIJIMYECKasi PeIETKa, XUMHUYECKas peakiusi, pacTBOpP, AJIEKTPOJUTHI, HEIIEKTPOIUTHI,
IIEKTPOJINTUYECKAsT ~ AMCCOLMAIUsS, CTENEHb JUCCOLMALMM, BOJOPOJIHBIM  IOKa3aTellb,
OKHCITUTEIh, BOCCTAHOBUTEIIb, TEIUIOBOM APPEKT XMMUUECKON peakiii, CKOPOCTh XMMUYECKOM
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUsl DIIEKTPOJUTHYECKON
quccouuanuu, nepuoaudeckuil 3akon /(.M. MenzaeneeBa, 3aKk0OH COXpaHEHUS MacChl BELIECTB,
3aKOH COXPAHEHHUS U TMpEBpAILllEHUs dHEPIHMH MPU XUMHUYECKUX pEaKLUsAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,



MHUPOBO33PEHUYECCKUE 3HAHUSA, JISKAIME B OCHOBE IIOHUMAaHMWS NPUYMHHOCTH M CUCTEMHOCTH
XUMHUYECKHUX SIBJICHUI; COBPEMEHHbBIE IPEICTABICHUS O CTPOCHHUM BELIECTBA HAa AaTOMHOM,
WOHHO-MOJIEKYJISIPHOM M HAJMOJICKYJISIDHOM YPOBHSAX; IPEIACTaBICHUS O MeEXaHU3Max
XUMHYECKMX pEeaklUui, TEPMOJMHAMUYECKMX M KHHETUYECKMX 3aKOHOMEpPHOCTAX HX
IIPOTEKaHUs, O XHMMHMYECKOM DPAaBHOBECHUH, pPACTBOPAX M  JUCIEPCHBIX CHCTEMAX;
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyY€HUH U 0€30MaCHOM HCIOJIb30BAHUU
BOKHEHIIMX HEOPraHMYECKUX BEILECTB B OBITY M IPAKTUYECKOW MAEATENbHOCTH YEJIOBEKa,
OOIIMX HAayYHBIX IPUHLUIIAX XUMUYECKOT0 ITPOU3BO/ICTBA;

Cc(OPMHPOBAHHOCTh YMEHUM: BBISABIIATH XapaKTEpHbIE IPU3HAKK MOHATHH, yCTaHABIUBATD
UX B3aUMOCBA3b, HUCIIOIb30BATh COOTBETCTBYIOIIME IOHATUS IPU ONKMCAHUM HEOPraHUYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHSI MCIOJIb30BATh XMMHUYECKYIO CHUMBOJIUKY JUIS COCTaBIICHHS
dopMyn BemeCTB M ypaBHEHMH XWMHUYECKUX pPEAKLIUH, CHUCTEMAaTHYECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBHalIbHbIE Ha3BAHHS OT/IEIBHBIX BEIECTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENENATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEAMHEHUSX, BHUJ XMUMUYECKOH CBS3U (KOBaJIEHTHAs, MOHHAs, METaJlJIMYecKasi,
BOJIOPOJIHAS ), TUIT KPUCTAINIMYECKOH PeIIETKH KOHKPETHOTO BELIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTb CBOICTB BEILIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3MbI 00pa30BaHUs KOBAJICHTHOU CBSI3H;

c(OPMHPOBAHHOCTh YMEHHU: KJIACCH(PHIMPOBATh: HEOPraHMUECKUE BEIIECTBA IO HX
COCTaBy, XMMHUYECKHE PEAaKLHM 10 Pa3IUYHBIM IMpHU3HAKaM (YMCIY U COCTaBY pearupyronmx
BEIIECTB, TEIUIOBOMY 3(P(eKTy peakuuu, H3MEHEHHIO CTEHNeHEW OKHUCICHHs 3JIEMEHTOB,
00paTUMOCTH, YYacCTHMIO KaTajau3aTopa U JApYrue); caMOCTOSTEIbHO BbIOMpPAaTh OCHOBAHUS U
KPUTEPHH IS KJIacCU(UKAIIMHN N3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIINMT;

c(OPMHPOBAHHOCTh YMEHHUS pacKpblBaTh CMBICH THepuoguueckoro 3akonHa JI. W.
MengeneeBa U JI€MOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOIIYIO, OOBSCHUTENIBbHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OpMUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHUYECKHX JJIEMEHTOB IepBOro—4erBéproro mnepuonos llepumommueckon cucremsr [I.H.
MenneneeBa, UCIONB3Yysl MOHITHUS «IHEPTETUUYECKUE YPOBHU», «IHEPrEeTHUUECKUE TOLYyPOBHU,
«S-, p-, d-atomMHBIE OpOUTANN», «OCHOBHOE W BO30YKAEHHOE IHEPreTHUCCKUE COCTOSHHUS
aToMay; OOBSCHATh 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XHMHMYECKHX D3JIEMEHTOB U HX
coeMHEHUN 1o nepuoaam u rpynmnaM [lepuoguyeckoit cucremsl . . Menneneesa, BaJCHTHBIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JI0UEK;

c(OpMUPOBAHHOCTh YMEHHUMH: XapaKTepu30BaTh (OMHUCHIBaTh) OOLIME XUMHYECKHE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXkAATh CYIIECTBOBAHUE I'€HETHYECKOM CBS3U
MEXy HEOPTaHHYECKUMH BEIIECTBAMHM C IIOMOLIBI0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKHUX
peaxkLuii;

c(OPMHPOBAHHOCTh YMEHUS PACKPHIBaTh CYIIHOCTb: OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCca 3THX peakIHif; peakluuil HOHHOTO
oOMeHa MyTEM COCTaBIEHHMsS HMX IIOJHBIX M COKpAIIEHHBIX HOHHBIX YPaBHEHUH; peakuuit
TUIPOJIN3A; PeakIuil KOMIIEKCcOOoOpa3oBaHMs (Ha NpUMEpPE T'HIPOKCOKOMIUJIEKCOB ILIMHKA WU
AITIOMHUHMUS);



c(OpMUPOBAHHOCTh YMEHUSI OOBICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ y4€TOM HX DHEPreTHUECKHUX XapPaKTEPUCTHUK, XapakTep H3MEHEHMsI CKOpPOCTHU
XUMHUYECKON PEaKIMU B 3aBUCHUMOCTU OT Pa3IMYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMEMICHUs
XUMHUYECKOT'0 PAaBHOBECHUSI 1101 BIUSHUEM BHEIIHUX Bo3naencTBuil (mpunuui Jle latense);

c(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XUMUYECKUE PEaKIUH, JIeKAIIUE B OCHOBE
MPOMBIIIJICHHOTO TIOJYyYEHUS] CEepHOW KHUCJIOThL, aMMHakKa, OOILIMe Hay4Hble MPUHIUIIBI
XUMHYECKHX MPOU3BOJICTB; II€IECO00PAa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBICHUN
OpUpoabsl  — HaONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OHKCIEPUMEHT (peajbHbIl U
MBICJICHHBIN), HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, YMEHHUs NPUMEHSTh 3TU 3HAHUS TPU
OKCIEPUMEHTAIBHOM HCCJIEIOBAHUN BEUIECTB M s OOBSCHEHUS XUMHUYECKUX SIBICHHM,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HMU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
NPEJCTaBICHUSIMA JIPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0Oojiee OCO3HAHHOTO
MIOHUMaHUS MaT€pUaIbHOIO €IMHCTBA MUDPA;

c(hOpMUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUETHI: C UCIOIB30BAHUEM MOHATUN «MaccoBast
JIOJIs1 BELIECTBA B PACTBOPE» M «MOJIIPHAsi KOHIICHTPALIKs»; MAcChl BEeIIECTBAa WM 00bEMa Tasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAacce WM O0BEMY OJHOTO U3 yYaCTBYIOLIUX B peaKLUU
BEIIECTB; TEIUIOBOTO 3(PdeKTa peaklnu; 3HAYCHUsT BOJOPOJHOTO MTOKA3aTelNsi paCTBOPOB KHCIIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAIMH; MAacchl (00BbEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEaKlMM, €CIM OJHO M3 MCXOAHBIX BEUIECTB JaHO B BUJE PacTBOpa C ONpPEAEIIEHHON
MacCcoOBOM J10Jie pacTBOPEHHOTO BEILIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); IIOJIU
BBIXO/Ia TPOJYKTa peaKkiuu; 00bEMHBIX OTHOILLIEHUI ra30B;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIPHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCHEPUMEHT (IIPOBEICHUE PEeaKLIUi HOHHOTO OOMEHa, MOJITBEPK/IEHUE KaUeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO HHINKATOPOB,
U3YYEHHUE BIUSHUS pa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMMYECKOH peaklMu, pelleHue
AKCIEPUMEHTAJIbHBIX 3a/a4 1o TeMaMm «Mertamib» u «HeMeramnsl») ¢ coOnaoeHHeM MpaBuil
Oe3omacHOro oOpalieHus C BellecTBaMM U J1ab0paTOpHbIM 000pyAOBaHUEM, (HOPMYIHPOBAThH
[eNb HCCIENOBAaHUS, TMPEACTABIATh B pa3iuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLIEHUBATh UX JOCTOBEPHOCT;

c(OpPMHPOBAHHOCTh YMEHUH: COOMIOATh MPaBUiIa MOJB30BAaHUS XMMHUYECKONH MOCYI0N U
71a00paTOpHBIM 000pYAOBaHUEM, OOpAIllEHHs C BELECTBAMU B COOTBETCTBMU C MHCTPYKIMSIMHU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMUYECKH 1€JIeCO00pa3HOro
MOBE/IEHNUA B OBITY M TPYIOBOM [JEATENBHOCTH B IEJISIX COXPAHEHHSI CBOEro 3/I0POBBS,
OKpYKalollel TPUPOJHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
OMACHOCTh TOKCHYECKOTO AEMCTBUSI HA >KUBbIE OPraHMU3Mbl OMPEIENIEHHBIX HEOPraHMYECKHUX
BEILECTB, TOHUMas cMbIca nokazarens [TK;

c(OPMHPOBAHHOCTh YMEHMH: OCYLIECTBIATH IeJICHANPABICHHBIH IMOMCK XMMHUYECKON
uH(pOpMallMKM B PAa3IMYHBIX HCTOYHWKAX (HayyHas U ydeOHO-HAy4dHasl JUTepaTypa, CpelacTBa
MaccoBoi uHGopMmaiuu, WHTEepHET W JApyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMalLrio, repepadaTbiBaTh €€ U HCIOJIb30BATh B COOTBETCTBUM C MOCTaBICHHON yueOHOMU
3aga4en.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne n/m | HaumenoBanue pasnenos u teM | KonnuectBo | Coneprxanue o0ydeHus OcHOBHbIE BUIbI I€ATEIBHOCTU
y4eOHOro npeamMera 4acoB o0yyaroImuxcs
Pasznen 1. TeopeTnuecknue 0CHOBBI OpraHU4ECKON XUMHH
1.1 [Ipenmer oprannyeckoiu 8 [IpenmMer 1 3HaUE€HNE OPraHUYECKON | PackpbIBaTh CMBIC H3y4aeMbIX

xumun. Teopus cTtpoeHUst
OPraHNMYeCKUX COCTUHEHUHN A.
M. bytieposa

XUMUH, [IPEICTABICHUE O
MHOT000pPa3uu OPraHUYECKUX
COEIMHEHUI. DIIEKTPOHHOE CTPOCHUE
aToma yriepoja: OCHOBHOE U
BO30Y)KICHHOE COCTOSTHHSI.
BaneHnTHbIE BO3MOXKHOCTH aTOMa
yriiepoaa. XuMUYECKasi CBSI3b B
OpPraHMYECKUX COEAUHEHUAX. THIIbI
rUOpHUINU3AIMY aTOMa YIJIepo/a.
MexaHu3MBbl 00pazoBaHMs
KOBaJICHTHOM CBS3U (OOMEHHBIN U
JIOHOPHOAKIIETITOPHBIH). Turbr
NepeKpbIBaHUS aTOMHBIX OpOUTaeil:
6- 1 m-cBsi3u. OiMHapHas, 1BOMHAs U
TpoliHas cBsA3b. CiocoObI pa3phiBa
CBA3EH B MOJIEKYJIaX OpPraHUYECKHUX
Betects. Ilonarue o cBoOOIHOM
panukaie, Hykjaeopuie u
anektpoduie. Teopus ctpoeHus
OpraHMuYecKuxcoeIuHeHnit A.M.
BytnepoBa u ee coBpemeHHOE
pa3BUTHE — CTPYKTYpHas T€OpHUs
OPraHUYECKUX COCTUHECHUH.
3HaueHue TEOPUH CTPOEHUS
OPraHMYEeCKUX COCTUHECHUH.
MonekynspHble U CTPYKTYpHBIE

MOHSATUH (BBIIETATH UX
XapaKTepHbIe IPU3HAKHU) U
MPUMEHSTH 3TU TIOHITHS TPU
OTMCAaHUU COCTaBa U CTPOCHUS
BEIICCTB, JJIS1 OOBICHCHHS
OTJICbHBIX (PAKTOB U SBICHUI.
PackpbIBaTh CMBICH MOJIOKEHHI
TEOPHUH CTPOEHUSI OPTaHUUYECKUX
BeuectB A. M. Bytneposa u
MPUMEHSTDH UX JUJIs1 OObSICHEHUS
3aBUCHMOCTH CBOMCTB BEILIECTB OT
cocraBa M crpoeHusi. Mcnonb3oBath
XUMHUYECKYIO CHMBOJIUKY TSI
COCTABJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX, CKEIIETHBIX )
(hopmyn OpraHUYECKUX BEIIECTB.
Onpenenars BUAbI
XUMHUYECKONCBSI3U (OIMHAPHEIE,
KpaTHbIE) B OPraHUYECKUX
COEIMHEHMAX. XapaKTepru30BaTh
POJIb U 3HAYEHHE OPraHUYECKOM
XUMHH B pEICHUU TpodiieM
9KOJIOTHYECKOM, MUIIIEBOM
0€301acHOCTH, B pa3BUTHHU
MEJUMILIHUHBI, CO3TaHIUN HOBBIX




dbopmynsl. CTpyKTypHBIE (POPMYIIBI
pa3IMYHbIX BUJOB: pa3BEpHYTas,
COKpallleHHas1, ckenetHas. M3omepus.
Bunbl nzoMepuu: CTpyKkTypHas,
IIPOCTPAHCTBEHHAs. DIEKTPOHHbIE

3¢ PEKTH B MOJIEKYJIaX OPraHMYECKHX
coequHeHn. THIyKTUBHBIN U
Me30MepHBI () (HEKTHI.
[TpencraBienue o kiaaccupuKaum
opraHuueckux Beects. [lonarue o
(GyHKLIHMOHATIBHOH IpymIie.
I'omonorus. I'omonornyeckue psaasl.
HomeHknatypa opraHuuecKux
COCIMHEHUH (cHUcTeMaTHiecKas u
TPUBHAJIbHbIE HA3BAHU).
OcoOeHHOCTH U KJIacCU(PUKAIUS
OpPraHMYECKUX PEaKINH.
OKHCIUTEIbHOBOCCTAHOBUTEIbHbBIE
peaKuy B OPraHUYECKON XUMUH.
OKCIIEpUMEHTAIIBHBIE METOIbI
M3YYEHHUS BEUIECTB U UX
[IPEBpALLICHUI: ® J[eMOHCTpauu: —
03HAaKOMJIEHHE C 00pa3amMmu
OpraHMYECKUX BEIIECTB U
MaTepuaiaMHi Ha UX OCHOBE; — OIBITHI
0 MPEBPAILLIEHUIO0 OPTaHUYECKUX
BEULIECTB [IPY HArpeBaHUU
(nnaBienue, oOyriavMBaHUE U
ropeHue). ® JlabopatopHbI€ OIBITHI: —
MOJIETTUPOBAHUE MOJIEKYJI
OpPraHMYECKUX BEIIECTB

MaTepHajoB, B 00ECIICYCHUN
panroHaIbHOTO
IIPUPOIOIOIB30BAHUS;
MOJATBEPKIATh €€ CBA3b C APYTUMH
Haykamu. Vcroip30BaTh MOJIENN
OpPTraHU4YCCKUX BCIICCTB AJIA
WITIOCTPAIMHA UX XUMUYECKOTO U
IPOCTPAHCTBEHHOTO CTPOCHUSI.
HaGnronats ¥ onuchIBaTh
ACMOHCTPAIVOHHBIC OIIBITHI;
IIPOBOJIUTH U OITUCHIBATH
71a60paTOPHBIE OTBITHI

Hroro no pasneny 8

Pasnen 2. YriaeBoaopoabl

2.1

\ [IpenenbHbIC YTIAEBOAOPOIBI — \ 5

\ Aunkanbl. ['oMoJIOrudeckuil psig

\ Brnanets nzyuyaempiMu




AJIKaHbI, TUKJIOAJIKaHbI

aJKaHoB, obmas Gopmyna,
HOMEHKJIATypa U U30MEPHSI.
DNEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOEHHUE MOJICKYJ aJIKaHOB, SP3 -
ruOpUIM3aIs aTOMHBIX OpOUTANICH
yriaepoaa, 6-cBsizb. KondopMmepsr.
du3nueckre CBOMCTBA aJIKaHOB.
XHUMHYECKUE CBOMCTBA AJIKAHOB:
peaKIuu 3aMelIeHUs, U30MEPU3aIIHH,
JETUIPUPOBAHUS, [IUKIIA3AIIAH,
MUPOJIN3a, KPEKUHTa, TOPEHUSL.
Haxoxnenue B npupose. CriocoObl
MOJIyYEHUs U PUMEHEHHUE aJTKaHOB.
[ukmoankanel. O6miast popmyia,
HOMEHKJIATypa U U30Mepusl.
Oco0eHHOCTH CTPOEHUS U
XUMHUYECKUX CBOMCTB MaJIbIX
(uMKIIOnpoNaH, HUKJIOOyTaH) U
OOBIYHBIX (IIUKJIONEHTAaH,
[IUKIIOTE€KCAaH) IIUKI0ATKAHOB.
CrniocoObl osty4eHus U NpUMeHEHne
IIUKIIOATTKAaHOB

2.2

HenpenenbHble yrneBogopoasl:
AJIIKEHBI, AJIKAIUCHBI, ATKUHBI
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Ankensl. ['oMonorudyeckuii psjg
aJKEeHOB, obmas Gopmyna,
HOMEHKJIaTypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIT aJIKeHOB, SP2 -
TUOpHUAN3AIUS AaTOMHBIX OpOUTANICH
yriepoja, 6- v m-cBsi3u. CTpyKTypHas
U reoMeTpudeckas (Iuc-TpaHc-)
n3omepusi. Prusnyeckue CBOMCTBa
aJIKCHOB. X MMHYCSCKHE CBOMCTBA!
peakLy MPUCOSANHEHUS, 3aMEILCHUS
B O-T10JI0’KEHUE MTPU TBOMHOM CBSI3H,

XUMHUYECKUMHU MOHSITHIMH.
BrIsSBISTE XapaKkTepHbIE MPU3HAKU
MOHSITUN, yCTAaHABIMBATh UX
B3aMMOCBS3b, UCIIOJIb30BATh
COOTBETCTBYIOILIME OHSTUS IPU
ONMCAHUU COCTaBa, CTPOCHUS U
IpEeBpalIeHU OpraHUYeCKUX
coeauHeHuil. Mcronp30BaTh
XUMHYECKYIO CUMBOJIUKY IS
COCTABJICHHS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIEHHOU, CKEIETHOM) hopmy
yIJI€BOIOPOAOB. Y CTaHABINBAThH
MPUHAJIC)KHOCTh BEIIECTB K
oTpeieIeHHOMY Kilaccy
YTJI€BOJIOPOIOB IO COCTABY U
CTPOEHHUIO, Ha3bIBATh UX I10
CHUCTEMATUYECKON HOMEHKJIIATYPE;
MIPUBOJIUTH TPUBHAILHBIC HA3BAHUS
OTJIENbHBIX MPEACTaBUTENCH
yriaeBo10poa0B. OnpenensaTb BUJIbI
XUMHUYECKOM CBSA3U B MOJIEKYJIAX
yTJ1€BOJI0OPO/I0B (KOBaJIEHTHAs
HEMOJIIpHAs U MOJISIpHAas, G- U T-
cBs3b). [lonTBepxkaaTh Ha
KOHKPETHBIX MPUMEPAX XapaKTeP
3aBUCHMOCTH PEAKIIMOHHOMN
CIOCOOHOCTH YIJI€BOAOPOAOB OT
KpaTHOCTH ¥ TUTA KOBaJECHTHOMN
CBSI3H (G- U TT- CBSI3U), B3AaMHOTO
BIIMSTHHUSI aTOMOB M TPYIIT aTOMOB B
MOJIEKYJax; a TaKXkKe OT
0COOEHHOCTEH peann3aiuu
Pa3TUYHBIX MEXaHU3MOB




IIOJIMMEPU3ALUU U OKUCIICHHUS.
IIpencraBnenue o MexaHusme
PEAKLMHU AIEKTPOPUIBHOTO
npucoenuHenus. [Ipasuiio
MapkoBHukoBa. KauecTBeHHbIE
peakuyu Ha IBOWHYIO CBS3b.
CriocoOb! nostyyeHust U IpUMEHEHHe
AJIIKEHOB. AJIKaJHEHBI.
Knaccugukanus ankaaueHos
(conpspKeHHbIE, N30IMPOBaHHbIE,
KyMyJIMpoBaHHbIe). OCOOEHHOCTH
AJIEKTPOHHOI'O CTPOEHUS U
XUMHUYECKHUX CBOMCTB CONPSKEHHBIX
JIUEHOB, 1,2- u 1,4-npucoeanHeHueE.
[Tonmmmepu3zanus CONpsKEHHbIX
nueHoB. CriocoObl MOTy4YeHUs U
IIPUMEHEHHNE AJIKaJIUEHOB. AJIKUHBI.
I'omonornyecknii psij alKUHOB,
obmas popmyia, HOMEHKIATypa U
M30MepPHUs. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI aJIKHHOB, SP-THOpHIN3aIUs
AIIEKTPOHHBIX OpOuTanel atomMa
yriepojaa. Pu3ndecKkue CBOMCTBA
AJIKWHOB. XMMHYECKHE CBOMCTBA!
peaxkuy NpUCOEINHEHNS,
JUMEpU3alK U TPUMEpHU3allu,
okucienus. KuciaorHele cBoiicTBa
QIKUHOB, UMEIOIUX KOHILIEBYIO
TpOliHYIO CBs3b. KauecTBeHHBIE
peaxkiuu Ha TPOHHYIO CBsi3b. CI0cOObI
II0JIy4YEHUS] U IPUMEHEHHUE aJIKUHOB

2.3

Apomarnyeckue
YTJIEBOJIOPOIBI (ApPCHBI)

ApomaTudeckue yrieBog0pOoabl.
["'oMonoruyeckuii psi apeHoB, 001mas

POTEKAHUS PEAKIIHIA.
XapakTeprus3oBaTh COCTAB,
CTpOEHHE, IPUMEHEHHE,
¢busnvecKre 1 XUMHYECKHE
CBOICTBA, BAXKHEHIIIHE CIIOCOOBI
IIOJIy4Y€HUS YIIIEBOIOPOIOB,
MPUHAJJISKAIINX K Pa3IMYHbIM
KJaccaM. BBISBIATH T€HETHUECKYTO
CBSI3b MEXKIY YIJI€BOJIOPOAAMHU
Pa3IMYHBIX KJIACCOB U
MOJTBEPKaTh €€ HaJIHune
YPaBHEHHUSIMU COOTBETCTBYIOIIHX
XUMHUYECKHUX PEaKIHii ¢
UCTIOJIb30BaHUEM CTPYKTYPHBIX
(dhopMyI BellecTs.
XapakTepru30BaTh HICTOUHUKH
YTJIEBOOPOIHOTO CHIPhs (HEDTH,
MIPUPOHBIH ra3, yrojp), CiocoObl
UX NepepabOTKH U MPaKTHIECKOE
PUMEHEHHE MOTy4aeMbIX MPH
3TOM NpoAYyKTOB. Mcnosb30BaTh
oO0I1eHayYHbIe METO/Ibl TO3HAHUS
P CaMOCTOSTEIIEHOM
TJTAHUPOBAHUH, IPOBEICHUU U
OTMCaHUH XUMUYECKOTO
9KCIepUMeHTa (J1abopaTopHbIe
OTIBITHI M TIPAKTUYECKHE PAOOTHI).
CrnenoBath npaBuiaM 6e30macHOM
paboTsl B 1abopaTtopuu mpu
UCTIOJIb30BAHUU XUMHUECKON
MOCYIbl 1 00OPYIOBaHUS, a TAKKE
npaBUIaM OOpaIeHHs ¢
BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKUHUSMHU BBITIOTHEHHS




dbopMyIna, HOMEHKIIATypa U U30MEepHsl.

DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIBI OCH301a.
[IpaBuno apoMaTUHYHOCTH, IPUMEPHI
apOMATHYECKUX COCTUHCHUMN.
PU3NYECKUE CBOMCTBA apEHOB.
XuMHYECKHe CBOMCTBA OCH30J1a U €T0
TOMOJIOTOB: PEaKIIUK 3aMEIICHUS B
OCH30JILHOM KOJIBIIE U
YTJIEBOJOPOIHOM pajuKalie, peakiuu
MIPUCOCTUHECHHMS, OKHCIICHHE
romMoJioroB OeH3omna. Peakmmm
ANEKTPOPUIBHOTO 3aMEIICHUS.
[IpencraBieHne 006 OPUESHTUPYIOLIEM
JICUCTBUH 3aMECTUTEIICH B
OCEH30JIbHOM KOJIbIIE Ha TIPUMEPE
ANKUIBHBIX PaIUKAIIOB,
KapOOKCUITLHOM, TUIPOKCHIIbHBIN,
aMUHO- ¥ HUTPOTPYIII, aTOMOB
rajgoreHoB. OcoOeHHOCTH
XAMHYECKHUX CBOMCTB CTUpOJIA.
[Tonmumepwuzarus ctupoina. Crocoob
MOJTYYSHUS U TPUMEHEHUE
apOMATHUYECKHUX YTJIEBOJIOPOJIOB

2.4

[TpupoHBIE HCTOUHUKHI
YTJIEBOJIOPOAOB M UX
nepepadoTka

IIpuponusrii ras. [lonyrHele
HedTsHbIe ra3el. HedTh 1 €€
npoucxoxaenue. KameHHbI# yrosis u
MPOJYKTHI €T0 MepepadoTKu.
Crioco6b1 nepepaboTkH HePTH:
MePEroHKa, KPEeKUHT (TePMHUUECKUH,
KaTaJIMTHYECKUH ), pu)OpMUHT,
nupoisu3. IIponykTsl nepepaboTku
HEPTH, UX IPUMECHEHHUE B
IPOMBIIIICHHOCTH U B OBITY.

71a00paTOPHBIX OIBITOB U
MIPaKTUYECKUX padoT 110
IIOJIyYEHUIO U U3YYEHUIO
OpPraHMYECKUX BEIIECTB.
[IpencraBisaTh pe3ynbTaThl
SKCIEpUMEHTa B (hOpMe 3arncu
YPaBHEHUI COOTBETCTBYIOIINX
peakuuii ¥ 1e1aTh BbIBOABI HA UX
ocHoBe. [IpoBoIUTE BEIUUCIIEHUS
IUIsL OIIPEJICJIEHUS] MOJIEKYJIIPHOI
(opMyJIBl OPraHUYECcKOro
BEILIECTBA [10 YPABHEHUIO
XUMHUYECKOHN PEaKIUU U 110
MacCOBBIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOASILUX B €r0
cocras, o Macce (00beMy)
IPOAYKTOB CTOPAHHS.
CaMocCTOSATENBHO IUIAHUPOBATh U
OCYILECTBIISATH CBOIO
IIO3HABATEJIbHYIO AEATEIbHOCTD;
MPUHUMATh aKTUBHOE yYacTHE B
IpyNIoBoi y4eOHO! AeATeNbHOCTH




I'eneTnueckas cBsI3b MCXKOY
pa3jiMuHbIMU KJIaCCaMU

YTJIEBOJIOPOIOB
2.5 I"anmorennpon3BoIHbIE DNEeKTPOHHOE CTPOEHUE
YTJIEBOJIOPOAOB rajoreHONPOU3BOAHBIX

YIIIEBOAOPOAOB. Peakunu 3amenieHus
rajjoreHa Ha TUAPOKCHUII,
HUTPOTPYIIITY, TUAHOTPYTIITY,
amuHorpynmy. JleifictBue Ha
raJIOreHIPOU3BOIHBIC BOAHOTO U
CIUPTOBOTO PacTBOpA ILIETIOYH.
B3anmoneiicTBre TUraioreHajaIkaHoB
¢ MaruueM u nuHkoM. [Tonstre o
METaJUIOOPTaHUYECKUX COCAMHEHUSX.
Hcnonb3oBanue
raJIOTeHITPOU3BOIHBIX B OBITY,
TEXHUKE U B CHHTE3E.
DKCIepUMEHTATbHBIE METOIBI
M3Yy4YEHUs BEILECTB U UX
MPEBpAILICHUI: ® J[eMOHCTpanuu: —
JeMOHCTpaus GU3HIECKUX CBOMCTB
YTJI€BOAOPOAOB (PaCTBOPUMOCTD); —
KaueCTBEHHBIC PEAKIIUU
YTJIEBOJOPOJOB PA3JIMUHBIX KIaCCOB
(obecuBeunBaHre OPOMHON WM
MOJHOU BOJIbI, paCTBOPA
nepMaHTaHaTa Kajus,
B3aUMO/ICHCTBUE alleTUIICHAC
aMMHaYHBIM PacTBOPOM OKCHJIA
cepebpa); — oOpasiisl mIacTMmace,
Kay4yKOB U PE€3UHBI; — KOJUIEKIIUU
«HedTb» 1 «YTOIBY; —
BUuaeopparMent «Bynkanuzamus
pe3uHbl». @ JlabopaTopHbIE OMBITHL: —




O3HaKOMJIEHHE ¢ 00pa3aMu
IJIACTMAcCC, Kay4yyKOB U PE3UHBI; —
MOJIETTUPOBAHUE MOJIEKYJI
YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOHBIX; — I1OJIyYEHUE
METaHa U U3Y4YE€HHUE €ro CBOUCTB; —
MOJIy4EeHHUE alleTUIIEHA U N3yYeHUe
€ro CBOMCTB. ® [IpakTnueckue
pabotsr: Ne 1. [Tonyuenue sTuieHa u
M3y4EHHUE €rO CBOMCTB. ® PacuéTHble
3aJjauu: — ONpeACICHHE
MOJIEKYJISIPHON (hOpMYyJIbI
OpraHMYECKOI0 BEIIECTBA 110
MacCOBBIM JI0JISIM aTOMOB 3JIEMEHTOB,
BXOJISLIUX B €r0 COCTaB; —
HaXO0X/ICHUE MOJIEKYJISIPHOM
(bopMyIIbI OPraHUYECKOTO
coelMHeHus 1o Macce (00beMy)
IPOAYKTOB CrOpaHusl; pacu€Thl IO
YPaBHEHHIO XUMUYECKON peaKuu

HrToro nmo

pasjesy
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Pasznea 3.

Kucaopojaconep:kamue oprannyecKkue CoeTHHEHHs

3.1

Crnuptsl. Genon

11

[IpenenbHbIe OTHOATOMHBIE CITUPTHI.
CrtpoeHue Monekyn (Ha mpumepe
METaHOJIa U ATAHOJIA).
['omonoruyeckuit psj, odmas
dbopMmyna, u3omMepusi, HOMEHKJIaTypa U
KITacCU(UKaIUs CTUPTOB.
Pu3nYeCcKre CBOMCTBA CITUPTOB.
Bonoponnas cBsa3b. XuMHuueckue
CBOICTBA: pEaKIMH 3aMEILICHUS,
JeruApaTaluu, OKUCICHUS,
B3aUMO/ICHCTBUE C OPraHMYECKUMU U
HEOPraHWYECKHUMH KHUCIOTAMM.

PackpbpIBaTh CMBICIT H3y4aeMBIX
MOHATHH (BBIACTATH X
XapaKTepHble MPU3HAKHN) U
MPUMEHSTH 3TH TIOHATHUS TIPH
OINMCAaHUHU COCTaBa U CTPOCHUS
BEIIIECTB, JUIsI O0OBSICHEHUS
OTIENBHBIX (DAKTOB W SBIICHHUN.
Hcnonp30BaTh XUMHUYECKYIO
CHUMBOJIMKY JIJISI COCTABIICHHSI
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOMN )
(hopmya KHCTOPOACOIESPIKAIINX




KauecTtBeHHast peakuus Ha
OJIHOATOMHBIE CITUPTHI.
DU3MOIOrNYECKOe JEHCTBUE ITaHOJIA
Y METaHOJIa HA OPraHU3M YEJIOBEKa.
Crioco0bI nostyyeHust 1 IpUMEHEHNE
OJIHOATOMHBIX cIUpTOB. [IpocThie
3(Upbl, HOMEHKJIATypa U U30MepHusl.
OcoOeHHOCTH (PU3NMUECKUX U
XUMHUYECKUX CBOWCTB.
MHOroaToMHbI€ CIIUPTHI:
STWJIECHIJINKOJIb U ININLEPHH.

®OHU3NYeCKUE U XMMHYCCKUE CBOMCTBA:

pEaKIMy 3aMelleHMs,
B3aUMOJICVCTBUE C OPraHUYECKUMU U
HEOPraHMYECKUMH KHCIIOTaMH,
KadecTBEHHAsl peaKIlysi Ha
MHOT'0QTOMHBIE CIIUPTHI.
PU3HOIOTNYECKOE NEHCTBUE HA
opranusM uenoseka. CriocoObl
MOJy4EeHHUs U IPUMEHEHHE
MHOT'0aTOMHBIX CIIUPTOB. DeHoI.
CrpoeHne MoJIeKyJIbl, B3AUMHOE
BIIMSTHAE TUAPOKCOTPYIIIEI U
OeHzonbHOTO siapa. Pusnyeckue
cBoiicTBa (perona. OcoOeHHOCTH
XMMHUYECKHX CBOMCTB (peHoIa.
KadecTBeHHBIE peakiuy Ha EHOII.
TokcnynocTs penona. Criocoos
MOJIyYEHUs U pUMEHeHne peHona.
denonpopmasbeTruaHas CMOJIA

3.2

KapOoHunpHbIE COETUHEHMS:
QITbJICTU/IBI U KETOHBI.
KapOoHOBBIE KUCIIOTHI.
Crnoxxnsie 2¢upsbl. XKupbl
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KapOoHuabpHbIE COSTMHEHHS:
aJIbJECTUbI U KETOHBI. DJIEKTPOHHOE
CTpOEHHUE KapOOHMIILHOUW IPYIIIIHL.
["omosiornyeckue psiapl AIbJACTHIOB U

OpPraHMYECKUX BEIIECTB.
YcraHaBnuBaTh NPUHAAIEKHOCTh
KHUCIIOPOIOCOAEPIKAIINX
OpPraHMYECKUX BEILECTB K
oIpeieIEHHOMY KJlaccy IO COCTaBy
Y CTPOCHHIO, Ha3bIBATh UX I10
CUCTEeMaTUYECKON HOMEHKJIATYpE;
IPUBOUTH TPUBUATBHBIE
HA3BaHUSOTACIBHBIX
IIPEICTaBUTENICH
KHUCIIOPOJICOIePKALIIX
coeMHEHMH. XapaKkTepu30BaTh
COCTaB, CTPOEHHE, IPUMEHEHHE,
(u3HUecKre U XUMUYCCKUE
CBOICTBa, Ba)KHEHIIINE CLIOCOObI
MOJIy4EHUs Ipe/ICTaBUuTeNIen
pa3IMYHBIX KJIACCOB
KHCIIOPO/ICOAEpIKAIINX
COCIUHCHHI, BEISBIISTE
TeHETUYECKYIO CBSI3b MEXKIY HUMHU
Y TIOATBEPXKIATh €€ HaJTNIne
YPaBHEHUSMHU COOTBETCTBYIOIINX
XUMHUYECKHUX PEAKLUN C
WCIIOJIb30BAHUEM CTPYKTYPHBIX
dbopmyn BemecTs. [loaTBepxaaTh
Ha KOHKPETHBIX MPUMepax
XapakTep 3aBUCHMOCTH
PEaKIMOHHON CIIOCOOHOCTH
KHCIIOPOICOAEpKAIINX
OpPraHUYECKUX BEUIECTB OT

(O YHKITMOHATBLHBIX TPYITI B COCTABE
WX MOJICKYJ, B3AUMHOTO BIIUSTHUS
aTOMOB U TPYIII aTOMOB B
MOJIEKYJax; a TaKXkKe OT




KETOHOB, 00mmas (hopmysia, u3oMepus
1 HOMEHKJIaTypa. Pusnueckue
CBOMCTBA aJbAECTUIOB U KETOHOB.
XHUMHUYECKUE CBOMCTBA aJIbJCTHIOB U
KETOHOB (PEaKIUy MIPUCOCTUHECHHS ).
IIpencraBnenue o MexaHusme
peaxkuuii HykjIeo(uIbHOro
npucoearHeHus. OkuciaeHue
aJbJIETU/I0B, KAYECTBEHHBIE pEaKLun
anpaeruaoB. CrocoObl MOTyYeHUS U
IIPUMEHEHHE AJIbJIETH/IOB U KETOHOB.
OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCIOTBI. OCOOEHHOCTH
CTPOEHHS MOJIEKYJ KapOOHOBBIX
KkHcaoT. M3omepus 1 HOMEHKIIaTypa.
Pu3nYeCKre CBOKMCTBA, BOJOPOIHBIE
CBS3U. XMMUYECKHUE CBOUCTBA:
KHMCJIOTHBIE CBOMCTBA, PEAKIIUs
sTepudUKaINU, PEAKIIUHN C y4aCTHEM
yIIeBOAOPOAHOro panukana. [lonstue
0 MPOU3BO/IHBIX KAPOOHOBBIX KUCIIOT:
CJIOXKHBIE A(UPBI, aHTUAPHUIBI,
raJIOr€HaHTUAPUIbI, aMU/IbI,
HUTPUIIBI. OCOOEHHOCTH CBOWCTB
MYpPaBbUHOMN KHCIIOTBHI.
MHoroo0pa3ue kKapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOICTB HETIPEAETbHBIX
U apOMAaTHYECKUX KapOOHOBBIX
KHUCIIOT, AUKApOOHOBBIX KHCIIOT,
THJIPOKCUKAPOOHOBBIX KHJIOT.
[IpencraBuTenu BhICIINX KapOOHOBBIX
KHCJIOT: CTEapUHOBAs,
NaJILMUTHHOBAS, OJICMHOBAS,
JIMHOJIEBAS, INHOJIEHOBAS] KUCJIOTHI.

0COOEHHOCTH peau3aliu
Pa3IMYHBIX MEXaHU3MOB
MpoTeKaHus peakuid. OnuchIBaTh
COCTaB, XUMUYECKOECTPOCHHUE U
IPUMEHEHHE )KUPOB U YTJIIEBOJIOB,
XapaKkTepu30BaTh UX 3HAYCHUE JIJIS
KHU3HEEATEIIbHOCTH OPraHU3MOB.
Oco3HaBaTh OIIaCHOCTh
BO3/I€HCTBUS HA )KUBbIE OPraHU3MbI
OTIpeIeIeHHBIX
KHCJIOPOICOIeprKAILUX
OpPTaHUYECKUX BEUIECTB U MOSICHSTD
Ha [IpUMepax Crocoobl
YMEHBIICHUS U MIPEIOTBPAILCHHS
UX BPEHOIO BO3/IEHCTBHS Ha
OpraHu3M 4YernoBeka. Mcrnonp30BaTh
oO0I1eHayYHbIe METO/Ibl TO3HAHUS
TP CaMOCTOSTEIIEHOM
TUTAHUPOBAHHH, TIPOBEJICHUH U
OTHMCaHUH XUMUYECKOTO
JKcriepuMeHTa (J1abopaTopHbIe
OTIBITHI U IPAKTUYECKUE paOOTHI).
CrnenoBaTh mpaBuiIam 0e30MacHON
paboThI B 1abopaTopuu npu
WCTIOJIh30BAHUN XUMHUECKOM
MOCy1bl U 00OPYZOBaHUS, a TAKXKE
MpaBmiIaM oOpaleHus ¢
BEIIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHSMH BBITTOTHEHHS
71a00paTOPHBIX OIBITOB U
MPaKTUYECKUX PadoT IO
MOJTYYSHHIO U
M3Y4EHUIOOPTaHUYECKUX BEIIECTB.
IIpencraBnsTh pe3yabTaThl




CriocoOb! MosTyueHus 1 IPUMEHEHHE
KapOOHOBBIX KUCIOT. CII0KHBIE
a¢upsl. ['oMonmoruueckuii psj, oomas

dbopmyna, u3oMepus 1 HOMEHKIJIATypa.

JKupsr: ctpoenue, puzndeckue u
XUMHUYECKHE CBOMCTBA )KUPOB:
TUIPOJIA3 B KUCJION U MICIIOYHON
cpenax. OcCOOEHHOCTH CBOWCTB
JKUPOB, COAEPKAIINX OCTATKU
HETpPEACIIbHBIX )KUPHBIX KUCIIOT.
’Kupsl B mpupojie. MbLia kak cou
BBICHINX KapOOHOBBIX KHCIIOT, UX
moromiee aeiicreue. Iloastue o
CHHTETUYECKUX MOIOILIUX CPEACTBAX

(CMC)

3.3

VYraeBomasl

OO0m1as XxapaKTepUCTUKa YTJIEBOJIOB.
Knaccugukarus yriaeBoos (MOHO-,

JIUY TIoJTcaxapuabl). MoHOcaxapuibL:

IIII0K03a, PpyKTO3a, pubdo3a,
rajlakTo3a, 1e30Kcuprdosa.
dusnyecKue CBONCTBA U HAXOKIECHHUE
B nipupoae. orocunres. Onruueckas
nzomepust. Konpuaro-nennas
TayTOMEpHUs Ha IpUMeEpe
MOJIEKYJIBITTIFOKO3BI, IPOEKLIUN
Xeyopca, 0- 1 JaHOMEpPHI [NIFOKO3BbI.
XUMHUYECKUE CBOWCTBA TIFOKO3BI: €
y4acTUEM CIHUPTOBBIX U aJbACTUIHON
IpyIIl, CIUPTOBOE ¥ MOJIOYHOKHCIIOE
OposkeHue TIoKo3bl. [puMenenune
[JIIOKO3bI, €€ 3HAYECHHE B
KHU3HEJEATETbHOCTH OpraHu3Ma.
Jucaxapuapl: caxaposa, MajlbT03a U
JakTo3a. BoccranasnuBaronye u

JKCHEpUMEHTa B (JOpMe 3arncu
YPaBHEHUI COOTBETCTBYIOIIUX
peakuuii ¥ 1e1aTh BBIBOABI HA UX
ocHoBe. [IpoBOIUTE BBIUNCIIEHUS
JUISL OIIPEJIEIICHNS] MOJIEKYJISIPHOM
(hopMyIIBI OPraHUIECKOTO
BELIECCTBA 10 YPAaBHEHUIO
XUMHUYECKON PEAKLUU U 110
MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJSILUX B €T0
COCTaB, a TAK)KE Ha OINpECICHUE
JIOJIY BBIX0/1a IPOAYKTA PEAKIIUU
OT TEOPETUYECKH BO3MOXKHOTO.
CaMocCTOsATENbHO IIAHUPOBATD U
OCYILIECTBIIATH CBOKO
[T03HABATENbHYIO JAESTEIbHOCTD;
IPUHUMATh aKTUBHOE Y4acTHE B
IpyNIoBOM y4eOHOM eATeIbHOCTH




HEBOCCTAHABJIMBAIOLIUE IUCAXaPUIBL.
I'mpponus caxapossl. Haxoxnenue B
MPUPOJIEC U IPUMEHEHHUE.
[Tonucaxapuapl: Kpaxmall, INIMKOTEH U
nestoo3a. CTpoeHre MakpoOMOJIEKYJT
Kpaxmajia, IIMKOTe€Ha U LEJUII0JIO3bI.
du3nuecKkne CBOICTBA Kpaxmania U
LEJUTI0I03bl. XMMHUYECKHE CBOICTBA
Kpaxmana (TUAPOJIN3, KaueCTBEHHAs
peaxuus ¢ Hogom). XUMHUECKHE
CBOICTBa LIEIUTIONIO3bI (THAPOIIU3,
peaxius nojayyeHue 3pupon
1esutr01036l). ITorstue 06
HCKYCCTBEHHBIX BOJIOKHaX (BHUCKO3a,
aleTaTHBIN IIEJIK).
DKCepUMEHTaIbHbIE METObI
W3YYEHHUS BELIECTB U UX
IIpEBpAIlCHMIL: ® JleMOHCTpalunu: —
CBOICTBa CIIUPTOB: PaCTBOPUMOCTD B
BOJIE, B3aUMOJICHCTBHE ITaHOJIA C
HaTpHUEM, OKHCIIEHUE 3TUIIOBOTO
CHMpTa TUXPOMATOM Kalus
(BO3MO>KHO HCIIOIH30BAaHUE
BHUJICOMATEPHUAIIOB); — KAYECTBEHHbIE
peaKuy albJeruI0B: C aMMHUAYHBIM
pacTBOpOM OKcHia cepedpa u
rugpokcugom meau(ll); —
XMMHUYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHCTOTHI. ® JlabopaTopHbIe
OTIBITHL: — pEaKIIMs MNIULEPHHA C
runpokcugom meau(ll); — oxucnenue
ATUJIOBOTO CIIUPTA B ajbACTU]L
pacKalleHHON MEIHOU IPOBOJIOKOM; —
B3aMMOJICIICTBIE PacTBOPA IITHOKO3bI C




ruapokcugom meau(ll); —
B3aMMO/JICHCTBHE Kpaxmasa ¢ HOJA0M.
o [IpakTrueckue padoThl: Ne 2.
Pemenue sxcriepuMeHTaIbHBIX 3a7a4
no teme «CrupThl U peHombn»; Ne 3.
Pemenuie skcriepuMeHTaIbHBIX 3a7a4
o TeMe «KapOOHOBBIE KHCIIOTHI.
Crnosxuble 3¢ups». ® PacuétHbie
3aJ]auM: — OINpEIEICHUE
MOJIEKYJISIPHOM (OPMYIIBI
OpraHUYECKOro BEIIECTBA 10
MacCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISLIMX B €r0 COCTaB; [10 Macce
(00beMy) MPOIYKTOB CTOPAHUS; IO
KOJIMYECTBY BELlECTBa (Macce,
00BeMy) IPOAYKTOB PEAKITUH U/ UITU
HCXOJIHBIX BEIIECTB; — pEIICHUE
pacuéTHBIX 3a7]a4u Ha OIpe/ieJICHHe
JTOJIM BBIXOJ1a TMPOAYKTA PEAKIINH OT
TEOPETUYECKH BO3MOMXKHOTO

Hroro no pazneny
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Pa3nes 4. AjoTcoaepskainue OpraHi4ecKue CoeJuHEeHH

4.1

AMUHBI. AMUHOKHUCIIOTBI.
benxu

12

AMUHBI — OpraHuYeCcKue
IIPOM3BOIHBIE AMMHUAKA.
Knaccudukanms aMmuHOB:
anndaTUUecKue U apoMaTUYeCcKHe;

NEPBHUYHBIC, BTOPUYHBIC U TPECTHYHBIC.

Crpoenue Monekys, obmiast popmyina,
W30MepHs, HOMEHKIIATypa U
dbuznyeckue cBoiicTBa. XMMUIECKOE
CBOMCTBA anu(aTUIECKIUX aMUHOB:
OCHOBHBIE CBOWMCTBA, aIKIJIMPOBAHUE,
pEaKIrH C A30TUCTOM KUCIOTOM.
Conu aIKujIaMMOHHUS. AHWINH —

PackpbpIBaTh CMBICIT H3y4aeMBIX
MOHATHH (BBIACTATH X
XapaKTepHble MPU3HAKN) U
MPUMEHSTH 3TH TIOHATHUS TIPH
OIMCaHWH COCTaBa U CTPOCHUS
BEIIECTB, JUIsI OOBSICHEHUS
OTIENBHBIX (DAKTOB W SBIICHHUN.
Hcnonp30BaTh XUMHUYECKYIO
CHMBOJIMKY JIJTSI COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOMN )
(hopMyIT a30TCOAEPIKAIIIX




MpeCTaBUTEbL AaMUHOB
apomaruueckoro psana. Ctpoenue
aHuMHa. B3anMHoe BiausHue
CPYIIAaTOMOB B MOJIEKYJI€ aHUJIMHA.
OC00EHHOCTH XUMHYECKHUX CBOMCTB
anunuHa. KauecTBeHHbIE peakiuy Ha
anuauH. CriocoObl OJIYYCHHE U
MPUMCHECHHE ATH(PATHISCKUX AMHUHOB
Y aHWJIMHA U3 HUTPOOECH301a.
AwmuHokuciotel. Homenknarypa u
nzomepus. OTeNbHbIC
MIPEACTABUTENH 0.-aMUHOKHCIIOT:
TIMIWH, aJlaHuH, (eHUIATaH1H,
CepHH, TITyTaMUHOBAs KUCIIOTA,
JIM3UH, nucTenH. OnTHyecKas
W30MEepHUsl aMUHOKHCIIOT: D- u L-
aMHUHOKHUCIIOTEL. Du3nueckue
CBOMCTBA aMHUHOKHCIIOT. XUMHYECKUE
CBOMCTBA aMHHOKHCIIOT KaK
aM(pOTEpPHBIX OPraHUYECKUX
COCIMHEHUH, pEeaKus
MOJIMKOHCHCAIIUN, 00pa30BaHUe
MIEIITUIHON CBA3K. buonorudeckoe
3HauYeHHE aMUHOKHUCIOT. CHHTE3
MeNTUI0B. bemku Kak mpupoHbIe
nonumepsl. [lepBuunas, BTopuyHas u
TpPEeTUYHAas CTPYKTypa OeJIKOB.
XuMHYeCKHE CBOHMCTBA OEIIKOB:
TUAPOIN3, ACHATYpaIus,
KaueCTBEHHBIE PEaKIINH Ha OCIKH.
[TonsiTne 06 a30TCoAEpKAITUX
TFeTEPOLUKINYECKUX COSIUHEHUSIX.
[TupruMuIMHOBBIE U TYPUHOBBIE
ocHoBaHUs. HyKJIeMHOBBIE KMCJIOTHI:

OpPTraHUYECKUX BEIIECTB.
Ornpenenars NpUHAJJICKHOCTD
a30TOCOJIepKAIINX BEIIECTBK
OMpeJIEJICHHOMY KJIACCY IO COCTaBY
U CTPOCHHUIO, Ha3bIBaTh UX I10
CHUCTEMAaTUYECKON HOMEHKJIATYPE;
MPUBOJANTH TPUBHAJIbHBIC HA3BaHUS
OTAEJBbHBIX MPEICTABUTEIICH.
XapakTepru30oBaTh COCTaB,
CTpPOEHHUE, IPUMEHEHUE,
(bU3MYECKre U XUMUYCCKUE
CBOMCTBA, Ba)KHEHIIIHE CIIOCOODI
MOJTyYEHUS] TUITHYHBIX
MPEICTaBUTENICH a30TCOAEPIKALIUX
coequHeHui. ONHUCBIBATh COCTAaB,
CTPYKTYpPY, OCHOBHBIE CBOMCTBA
OeNKOB; MOSICHATH Ha TPUMeEpax
3Ha4YeHHE OEJIKOB JUIsl OpPraHu3Ma
yenoBeka. [IpoBOUTE BEIYMCIICHUS
JUTSL OTIPEIEIICHHS] MOJIEKYIISIPHOU
(hopMyITBI OPTraHUYECKOTO
BEIISCTBA 10 MAaCCOBBIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOJAIINX B
€ro COCTaB, a TAKIKE 10
YPaBHEHUSIM XUMHYCCKHX PEAKIIHA.
Hcnonb3oBath 001IeHAYYHBIE
METOIbI IIO3HAHUS TIPH
CaMOCTOSITENILHOM TIAHUPOBAHUH,
MPOBEACHUU U OTTMCAHUH
XUMHUYECKOTOIKCIIEPUMEHTA
(JtabopaTopHBIEC OTBITH U
MPAKTUYECKHE PAOOTHI).
CamocTosTenpHO MIAHUPOBATh U
OCYHIECTBIISITH CBOIO




COCTaB, CTPOCHHUE U OMOJIOTMUYECKOe
POJIb. DKCIIEPUMEHTAIILHBIE METO/IbI
U3y4EeHMsI BELIECTB U UX
MPEBpALLCHUI: ® J[eMOHCTpauu: —
pacTBOpeHHE OEJIKOB B BOJE; —
JieHaTypalus OeJIKOB Ipu
HarpeBaHUU; — [IBETHBIC PEAKLIUU
OenxoB. e [Ipaktuueckue padoTsi: No
4. Perienue sKcriepuMEHTAIbHBIX
3aJa4 110 TeMe «A30TcoaepKalue
OpraHu4eckue coeiuHeHus»; Ne 5
Pemenue skcriepuMeHTaIBHBIX 3324
no teme «Pacro3HaBanue
OPraHUYECKUX COCTUHEHUI. ®
PacuérHbie 3anaun: — onpeaeieHue
MOJIEKYJISIPHON (hOpMYJIBI
OpPraHMYECKOT0 BEIIECTBA 110
MacCOBBIM JI0JISIM aTOMOB 3JIEMEHTOB,
BXOJISIIMX B €r0 COCTaB; [0 Macce
(06bemMy) POIYKTOB CTOPAHMS; 11O
KOJIMYECTBY BellleCTBa (Macce,
00BeMy) IPOAYKTOB PEAKITUH U/ UITU
MCXOJIHBIX BEIECTB; — PEIICHHUE
Pacy€THBIX 3a/1a4 Ha OIIpEIEIICHUE
JIOJIM BBIXO/1a MIPOJIYKTA PEAKIIUU OT
TEOPETUUYECKH BO3MOMXKHOTO

MO3HABATEJIbHYIO JESITEIbHOCTD;
MPUHUMATH AKTUBHOE Y4acTHE B
TPYIIIOBOH y4eOHOU NeITeIbHOCTH

HTroro mo pazneny 12
Pa3pnen S. BeicokoMoOJIeKY IsIpHbIE COCAMHECHUS
5.1 BricokomonekynsipHbie 6 OCHOBHBIE TOHATHS XUMUHU Brnanets nuzyuyaempiMu
COEIMHEHUS BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: | XUMUYECKUMU MOHATUSAMHU:

MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, CTENIEHb NOJIMMEPU3ALINH,
CpeIHss MOJIEKYJISIpHAs Macca.
OCHOBHBIE METO/IbI CHHTE3a

PacKpbIBaTh CMBICIT H3y9aeMbIX
MOHATHIA U TPUMEHSTD ITH
MIOHSATHSI IPU ONMCAHUU COCTaBa U
CTPOEHHS BBICOKOMOJIEKYISIPHBIX




BBICOKOMOJIEKYJIIPHBIX COETUHEHUN —
MOJIMMEPU3ALHS U MTOJIMKOHCHCALINS.
[Ipencrasienue o
CTEPEOPETYISIPHOCTH U
Ha/IMOJIEKYJIIPHOH CTPYKType
[I0JINMEPOB, 3aBUCUMOCTbH CBOWCTB
HOJIMMEPOB OT UX MOJIEKYJISIPHOTO U
HAJMOJIEKYJIIPHOTO CTPOEHUSI.
[TonmumepHble MaTepranbl.
[TnacTmacchl (MOAUATHIIEH,
HOJIUIIPOIINIIEH, TOJIMBUHIIXIIOPUI,
MOJINCTUPOJI, TOJUMETHIIMETaKPHIIAT,
HOJIMKapOOHATBHI,
noJIMdTUIIeHTEpedTaNar).
Yrunuzanus u nepepadboTka
IIaCTUKA. DJIACTOMEPBI:
HaTypaJIbHbIN, CHHTETUYECKHE
Kay4dyku (OyTaJieHOBBIH,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U
cunukoHsl. Pesuna. Bonokna:
HaTypaJibHbIe (IIepCTh, LIENK),
UCKYCCTBEHHbIE (BUCKO3a, all€TaTHOE
BOJIOKHO), CHHTETHUECKHE BOJIOKHA
(xarpoH u naBcaH). [Tonumepsr
CIeNUaTLHOTO Ha3HauYeHUs (TedIoH,
KEBJIap, MEKTPONPOBOAALINE
MOJINMEPHI, OMopasiiaraemMble
IIOJIUMEPBI). DKCIEPUMEHTAJIbHbBIE
METO/Ibl U3yYEHHSI BEIIECTB U UX
[IpEBpallCHUIL: @ JleMOHCTpanuu: —
03HAaKOMJIEHUE C 00pa3amMu
IIPUPOJIHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, KAy4yKOB. ®
[TpakTrueckue pabotsl: Ne 8.

OpPraHMYECKUX BEIIECTB, JJIs
00BSICHEHUS OTICIBHBIX ()aKTOB U
siBieHuid. Mcnonb3oBarh
XUMHYECKYIO CUMBOJIUKY JIS
COCTaBJICHUS CTPYKTYPHBIX
(dhopmy1 BenecTB (MOHOMEPOB U
MOJIMMEPOB) ¥ YPAaBHCHHH peaKIuit
TOJIUMEPH3AIUH 1
noiukoHAeHcanuu. ONKuChIBaTh
COCTaB, CTPOEHHUE, OCHOBHBIE
CBOICTBA U MPUMEHEHHE KaydyKOB,
HanboJiee pacpoCTpaHEHHBIX
BUJIOB IJIACTMACC U BOJIOKOH.
Hcnonb3oBarb
o0IIeHaAYYHBIEMETO bl TO3HAHUS
MIPH CAMOCTOSATEITHHOM
IUTAHUPOBAHUH, TIPOBEJICHUH U
OIMCAaHUN XUMHUYECKOTO
JKcIepuMeHTa (J1abopaTopHbIE
OTIBITHI U TIPAKTUYECKUE PaOOTHI)




Pemenne OKCIICPUMCEHTAJIBHBIX 3aJa4
mo Teme «Pacmo3HaBaHue miacTMacce
1 BOJIOKOH»

Wroro no pazgeny
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11 KJIACC

Nenn/m | HammeHoBaHMe pa3/iesioB U KounuectBo | Conepxanue o0yyenust OcHOBHBIE BU/IbI 1eATEJIbHOCTH
TeM y4eOHOro npeamera 4acoB 00y4aronuxcs
Pasnen 1. Teopernueckue 0OCHOBBI XUMUM
1.1 Crpoenue aToma. 9 AtoMm. CocTaB aTOMHBIX fJIEP. PackpbIBaTh CMBICI H3y4aeMBbIX

Ilepuoauueckuii 3aK0H U
[lepuoauueckas cucrema
XUMHUYECKUX 3jieMeHTOB J[. 1.
MenneneeBa

XuMuyeckui 3neMeHT. M30Tonsl.
KopnyckynspHo-BOJIHOBOM
JlyaJli3M, IBOMCTBEHHAs IPUPOJIA
anektpona. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBBIE YHUCIIA.
OHepreTuyeckue ypoBHU U
MOYPOBHU. ATOMHBIE OpOUTAIIH.
Krnaccudukanus XuMHIeCKuX
3JIEMEHTOB (S-, pP-, d-, fanemenTsr).
Pacnpenenenue 3neKTpoHOB MO
ATOMHBIM OpOUTANISIM; TIPUHIIUTT
MUHHUMYMa SHEPTUH, IPUHITUTT
ITaynu, npaBuiio XyHna.
DneKTpOHHbIE KOH(UTYpauu
aTOMOB 25ieMeHTOB | — IV
MIEPUOJIOB B OCHOBHOM U
BO30Y>KICHHOM COCTOSIHHH,
AIIEKTPOHHBIE KOHPUTYpaLIUU
noHoB. [lonstue 00 »HEprun
WOHU3AINH, SHEPTUH CPOJICTBA K
AIEKTPOHY.
DJIEKTPOOTPUIIATETLHOCTb.
[lepuoauueckuii 3aK0H U
[TepuoanueckascucreMa
XUMHUYECKUX 3eMeHToB J[.1.
MenpneneeBa. Cs3b
Ileproanueckoro 3aKkoHa u

MOHATUHN (BBIACIATHh UX XapaKTEPHbIC
MPU3HAKW) U IPUMEHSITh 3TU TOHATHUS
IIPU OMMCAHUH COCTaBa U CTPOCHUS
BEIIECTB, /ISl OObSICHEHUS OT/IEIbHBIX
($akToB U sIBIEHUNA. PacKpbIBaTh CMBICIT
nepuoanyeckoro 3akona J[. 1.
MenneneeBa U JEMOHCTPUPOBATH €0
CHUCTEMAaTU3UPYIOLLYIO,
OOBSICHUTENIBHYIO U POTHOCTUYECKYIO
byHKIMH. XapakTepu3oBaTh
AJIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM M BO30YX/IEHHOM
COCTOSIHMH ) U HIOHOB XUMHYECKUX
37eMEeHTOB | — 4 epuoioB U ux
BaJICHTHBIE BO3MOKHOCTH, UCTIOB3YS
MOHATHSA S-, P-, 0-37IEKTPOHHBIE
opOuTaIu, SHEPreTUIECKUE YPOBHHU.
OOBACHATH 3aKOHOMEPHOCTHH3MEHEHHS
CBOMCTB XUMHUYECKHX AJIIEMEHTOB U UX
COEIMHEHUH 10 MEepUOoIaM U rpyImam
ITepnonnueckoit cucrems! 1. U.
MenneneeBa




[Tepuoauueckoit cucTeMsl
XAMHYECKHX DJICMCHTOB C
COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHMS CBOMCTB XUMHUUECKHX
HIIEMEHTOB M 00pa3yeMbIX HMU
MPOCTBIX U CJIIOKHBIX BEIIECTB MO
rpynnaM u nepuoaam. 3HaueHUe
nepuoanyeckoro 3akona J[.1.
Menneneena.
DKCIepUMEHTAJIbHBIE METO b
W3Yy4YEeHUs BEIIECTB U UX
MpeBpallleHU: ® J[eMOHCTpaIuu: —
BubI TaOmuI «Ileproguueckas
CHCTEMa XUMHYCCKUX DJICMECHTOB
JI.1. MenaeneeBa»

1.2

CrtpoeHue BemiecTna.
MHoroo0pasue BelecTs

11

XuMudeckas CBI3b. BUIbI
XHMHYECKOH CBS3U: KOBAJICHTHA,
HOHHAs, METaJJINYeCcKasl.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3HM: OOMEHHBIN 1
JIOHOPHO-aKLENTOPHBIA. DHEPrus
u juyiHa cBsizu. [lonspHOCTS,
HaIPaBJIEHHOCTh U HACBIIIAEMOCTh
KOBAJICHTHOM CBsA3U. KpaTHbie
cBsi3u. Bogopoanas cBsi3b.
MexMouneKyspHbie
B3anMOJeHCTBHUS. BalleHTHOCTD U
BaJICHTHBIE BO3MOKHOCTH aTOMOB.
['uGpuan3anmst aTOMHBIX
opb6uTaneit. CBs3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C HX
T€OMETPUUYECKHM CTPOSHUEM (Ha
MIpUMEpPE COCTUHEHUN 3JIEMEHTOB

PackppiBaTh CMBICT HU3y4aeMbIX
MOHATHH (BBIIEATH UX XapaKTEPHbBIE
MIPU3HAKHN ) U TIPUMEHSITH 3TH MMOHSATHUS
IIPY OIIMCAHUH COCTABA U CTPOCHUS
BELIECTB, JUIsl 0OObSICHEHUS OT/IEIbHBIX
¢dakToB U sBiIeHU. OnpeensaTh BUIbI
XUMHUYECKOH CBS3U (KOBaJEHTHOM,
WOHHOM, METAJUTMYECKOM, BOJOPOTHOM)
B COEIMHEHUSX, TUIKPUCTAJUIMYECKOM
pPELIETKH KOHKPETHOIO BEILLIECTBA.
OOBACHATH MEXaHU3M 00Pa30BaAHUS
KOBaJICHTHOH CBsI3U (OOMEHHBIN U
JIOHOPHO-aKUENTOpHBIH). Onpenensits
BaJICHTHOCTb U CTEIIEHb OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COETMHEHUSAX
paznuyHoro cocrara. OOBICHITD
3aBUCUMOCTb CBOMCTB BEILIECTB OT BUJA
XMMHYECKOM CBSI3U U TUIIA




BTOPOTO MEpUO/a).
[IpencraBieHre 0 KOMILIEKCHBIX
coenuHeHux. Cocras
KOMIUIEKCHOT'O HOHA:
KOMILIEKCO0Opa3oBaTeb,
muranasl. KoopauHannonHoe
yucio. Homenknartypa
KOMIUIEKCHBIX COEIMHEHUH.
3Ha4YeHHE KOMIUIEKCHBIX
coenuHeHun. Ilonsatue o
KOOPJIMHALIMOHHON XUMUH.
BemecTBa MOJIEKyYISPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS.
Tumbl KPUCTALTUYECKUX PEIIETOK
(CTPYKTYp) U CBOMCTBA BEIIECTB.
[ToHsiTHE O TUCIIEPCHBIX CUCTEMAX.
HcTruHHBIE pacTBOPHI.
[IpencraBienue 0 KOIOUIHBIX
pactBopax. CriocoObl BEIPAKEHUS
KOHIIEHTPALlUU PacTBOPOB:
MaccoBast 10Jisl BELIECTBA B
pacTBope, MoJIsIpHast
KoHUeHTpauus. Hacblennsle u
HEHACBIIICHHBIE PACTBOPHI,
PacTBOPUMOCTb.
Kpucrannoruaparsr.
Knaccudukanus u HoMeHKIaTypa
HEOPraHMUYECKUX BEILECTB.
DKCHepUMEHTaIbHbIE METObI
M3Yy4YEHUs BEILIECTB U UX
MPEBpAILICHUI: ® J[eMOHCTpauu: —
MOJENIA KPUCTAITMYECKUX
peuieTok. ® PacuéTHble 3a1auu: — ¢
WCITOJIb30BAaHNUEM MTOHSATUI

KPUCTATTNYECKON PEIIETKH.
[IpoBOIUTH BHIYUCIICHHUS C
UCIIOJIb30BaHNEM TOHSATHUS «MaccoBast
JI0JIs1 BELIECTBA B paCTBOPE»




«MaccoBasg n0Jr paCTBOPCHHOI'O
BCIICCTBA», «MOJIApHAasd
KOHLCHTAaL I

1.3

XUMUYECKUE PEAKIIUU
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Knaccudukanus XuMHIecKux
peakuuii B HEOPraHMYECKOU U
OpraHMYeCKON XUMHUHU. 3aKOH
COXpaHEHHS MaCChl BELIECTB;
3aKOH COXPaHEHUS U MPEBPAICHUS
SHEPTUH NMPU XUMUYECKUX
peakusax. TemnoBbie 3 (HeKThI
XUMHUYECKUX PEaKIIUH.
TepmoxuMuueckue ypaBHEHHUS.
CKOpOCTh XMMUYECKOH peakuuu,
€€ 3aBHUCHUMOCTb OT Pa3IUYHBIX
dakropoB. ['omoreHHsIe 1
reTeporeHHblie peaknuu. Katanus u
Karanu3atopsl. OOpaTuMbie U
HeoOpaTUMBbIE peaKLUu.
XUMHUYECKOE PABHOBECHE.
KoncTaHnTa XxuMu4eckoro
paBHOBecHUst. DaKTOPBI, BIUSIOLINE
Ha TOJIOKEHUE XUMHYECKOTO
paBHOBECHSI: TEMIIEPATYpPa,
JIaBJIEHWEN KOHIICHTPAIlUU
BEILIECTB, YYACTBYIOIIMX B
peakuuu. [Ipunmun Jle [larenbe.
DNEKTPONUTHYECKAs
nuccounanus. CuiabHbIe U cradbie
ANeKTpoJauThl. CTEneHb
nucconuanuu. MonHoe
npousBenieHue BoJbl. Cpena
BOJIHBIX PAaCTBOPOB: KUCJIOTHAs,
HEUTpaJIbHasl, IIEJI0YHAs.
Bopgopoausrii mokaszaresns (PH)

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHUM (BBIIEATH UX XapaKTEPHbIE
MIPU3HAKHU) U IPUMEHSITh 3TU MMOHSATUSA
MIPU OIMCAHUU COCTaBa U CTPOCHUS
BEILECTB, ISl OOBSICHEHUS OTACIBHBIX
dakToB u sBienud. Knaccuduumponartsb
XUMHUYECKHE PEAKIIUH 10 PA3TTHUYHBIM
npu3HaKaM (YUCITy U COCTaBy
pearupyrouux BelecTB, TEMJI0BOMY

s dekTy peakiuu, U3MEHEHUIO
CTCIICHEH OKHCIICHHS DJICMCHTOB,
00paTUMOCTH, YYaCTHIO KaTaau3aTropa u
T.I1.); CAMOCTOSITEIbHO BBIOUPATh
OCHOBaHUS U KPUTEPHUH TS
KJIacCU(PUKAIIMA XUMHUYECKUXPEAKIIHA.
OOBACHATH 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEAKITUHN C
Y4ETOM UX IHEPTreTUYECKUX
XapaKTEePUCTHUK, XapaKTeP U3MEHECHUS
CKOPOCTH XMMHUYECKOW PEaKLUU B
3aBUCUMOCTH OT Pa3JIMYHBIX (DaKTOPOB,
a TaKXe XapaKTep CMEIEHUs
XUMHUYECKOTO PABHOBECHUSI TIO/T
BJIMSIHUEM BHEILIHUX BO3ACHCTBUI
(mpunnun Jle Hlatense). PackpbiBaTh
CYIIHOCTb: OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHA
IIOCPEACTBOM COCTaBJIEHUS
AIIEKTPOHHOTO OajlaHCca 3TUX peaKLuit;
peakiuii HFOHHOro 0OMEHa IyTeM
COCTaBJICHUS MX MOJIHBIX U




pactBopa. ['maposnus cosneil.
Peakunu nonnoro ooMeHa.
OKHCIHUTENBHO-
BOCCTAHOBHUTEJIbHBIE PEAKIINH.
Crenens okucneHus. OKuCIuTeb
1 BoccTaHoBuUTENb. [Iponeccsl
OKHCJICHUS U BOCCTAHOBJICHHS.
Baxneliuye okucauTenu u
BOCCTaHOBUTENIH. MeToJ
AJIEKTPOHHOTO OaJlaHca.
DIEeKTpOoJIN3 PACTBOPOB U
pacIuiaBoB BEIIECTB.
DKCnepUMEHTaIbHbIE METObI
W3Yy4YEeHUs BEIIECTB U UX
npeBpalieHuii: ® /lemoncrpanuu: —
pa3noKeHne NepoKCcHIa BOJOpOaa
B MIPUCYTCTBUU KaTajau3aropa. e
JlaBGopaTopHbIE ONBITHI: —
MIPOBEICHUE PEAKIIUI HOHHOTO
0o0MeHa; — OTpPeJICIICHUE CPEIbI
PacTBOPOB BEIIECTB C OMOIIbIO
YHUBEPCATHHOTO HHANKATOPA. ®
[TpakTueckue padoTsi: Ne 1.
Brnusiaue pa3nudabix GpakTopoB Ha
CKOPOCTh XUMHUYECKOW PEaKIINH;
Ne 2. Bnustnue pa3ianuHbIX
(bakTOpOB Ha MOJOKEHHUE
XMMHUYECKOT0 paBHOBecus; Ne 3.
XUMHYECKUE PEAKIIUU B paCTBOpax
AIEKTPOIUTOB. ® Pacu€THbie
3a/1auu: — pacu€Thl MacChl
BelIeCcTBa UK 00beMa ra3oB 10
M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MACCE WU 00BEMY

COKpAIIEHHBIX HOHHBIX YpaBHEHUII;
peaKkuuii ruIpoIn3a, peakium
KOMILIEKCOOOpa3oBaHus (Ha mpuMepe
I'MJIPOKCOKOMIIJIEKCOB LIMHKA U
amomunust). [IpoBoAUTE U ONUCKHIBATD
XUMHYECKUN SKCIIEPUMEHT:
orpeziesieHue cpeibl BOJAHBIX PaCTBOPOB
BELIECTB; POBEICHUEPEAKIUN HOHHOTO
oOMeHa; u3y4eHue BIUSHUS Pa3TuIHbIX
(haKkTOpOB HA CKOPOCTh PEAKIIUN U
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.
CnenoBaTh IpaBUiiaM MOJIb30BaHUS
XUMHYECKOH MOoCcy10i 1 1a00paTOpHBIM
obopynoBanuem. [IpencraBuste
pe3yNbTaThl XUMUYECKOTO
AKCIIEpUMEHTa B (hopMe 3arucu
YpaBHEHUN COOTBETCTBYIOLIUX PEAKIUI
U JIeJIaTh BBIBOJIbI HA UX OCHOBE.
[IpoBOIUTH BBIYUCIEHUS: C
HCIIOJIb30BaHUEM TOHATHUS «MacCoBast
JI0JIs1 BEIIECTBA B PACTBOPEY, a TAKKE
[0 YPAaBHEHUSIM XUMHYECKUX PEaAKIIUil,
B TOM YHCJI€ TEPMOXUMUYECKUE
pacyeTsl




OJIHOTO U3 YYaCTBYIOILUX B
peaxiuy BEIIECTB; — BHIYMCIECHUE
MacCOBOH J0JIU U MOJIIPHOM
KOHIIGHTPALlUH BEILECTBA B
pacTBOpe; — BBIYMCIIEHUE MacChl
(oOBema, KoTMYecTBa BEIIECTBA)
IIPOJYKTA PEAKLUU, €CIIU OHO U3
BEIIIECTB JIaHO B BUJIE PACTBOpA C
OIIPEIETICHHON MacCOBOU J10JIEH
PAcTBOPEHHOI'0 BEILECTBA
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[Tepuoanueckoii cucreme
XUMHYECKHX 3JieMeHTOoB [[. 1.
MenneneeBa 1 0COOEHHOCTH
cTpoeHus ux aromoB. duznyeckue
CBOMCTBA HEMETAJJIOB.
AnoTponust HEMeTauIoB (Ha
MpUMepe KUCI0POaa, CEPHI,
docdopa u yraepona). Bogopo.
[Tonyuenue, pusnyeckue u
XUMUYECKHE CBOUCTBA (PEAKIINH C
MeTaJUlaMH1 ¥ HEMETaJlJIaMu,
BOCCTAaHOBJICHUE OKCHUJIOB U
cosneit). 'mnpunsl. TormBHbIE
31eMeHTHI. ["anoreHsl.
HaxoxeHue B mpupojie, CriocoObI
noJsiyueHus: Gpuznueckue u
XUMHUYECKHE CBOMCTBA.
l"anorenoBonopoasl. Baxuernme
KHCIIOPOJICOACpKAIINE
COETMHEHUS TaJIOTEHOB.
JlabopaTopHbIe 1 IPOMBITIIICHHBIC

HNOHATUH (BBIIENATh UX XapaKTepHbIE
IIPU3HAKN) U IPUMEHSTH 3TU MOHATUS
IIPY OIIMCAHUH COCTABA U CTPOCHUS
BELIECTB, JUIsl OObSICHEHUS OT/IEIbHBIX
¢axToB u sBIeHU. OOBACHATH 001IHE
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB
HEMETAJUIOB U UX COCAUHEHUM C Y4ETOM
CTPOEHHMSI NX aTOMOB U MOJIOKEHHUS B
Ilepponnueckon cucTeMe XUMHUYECKHUX
anemenToB /I. 1. Menpeneena.
XapakTepHu30BaTh (OMHUCHIBATh) 00IIHE
XMMHYECKHE CBOWCTBA HEMETAIIOB, UX
BaXHEHMIINX COEANHEHNUH, TOATBEPKIAAs
9TO OIMCAaHWE NTPUMEPaAMH YPaBHEHHU
COOTBETCTBYIOIIUX XUMUYECKUX
peakuuii. COCTaBIIATh YPaBHEHHUS
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIuii ¥ peakiuii HFOHHOTO OOMEHa 1
PacKpbIBaTh UX CYHIHOCTH C IIOMOIIBIO
3JIEKTPOHHOI0 OajaHca U HOHHBIX
ypaBHEHUN. XapaKTepU30BaTh BIMSHUE




CIOoCOObI OTyYEHUS TaJOTEHOB.
IIpuMeHeHne rajoreHoB 1 ux
coequuenunit. Kuciopon, 030H.
JlabopaTopHbIe 1 IPOMBITIICHHBIC
CIocoObI OTyYEHUs! KUCIOPOIa.
DU3NYECKUE U XUMUYECKUE
CBOICTBa KHCIIOPOJA U 030HA; UX
npumeHeHnue. OKCHIbI 1
nepokcusl. Cepa. Haxoxxnenue B
MIPUPOJIC, CIIOCOOBI MTOTYICHHSI,
buznyecKrue 1 XUMUYECKHe
cBoiicTtBa. CepoBOa0pOI,
cynbhuasl. Oxcunst cepsi(1V) u
(VI). Cepuucras u cepHast
KHUCTIOTHI ¥ UX conu. OcoOeHHOCTH
CBOWCTB CEPHOM KUCIIOTBHI.
IIpumeHeHue cepsl U €€
coeqnuennii. A3zor. Haxoxxaenne B
IIPUPOJIE, CIOCOOBI MOTYYEHHUS,
buznyecKrue 1 XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPHUJIBIL.
Okcuasl a3ota. A3oTucras u
a30THas KUCJIOTHI U UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM
kucioTel. [I[puMeHenue a3ora u ero
coeMHEHUI. A30THBIE YI0OpEHUsI.
docdop. Haxoxnenue B mpupo/e,
CrocoObI oNyueHus!, PU3NIECKUE
Y XMMHYECKHE CBOICTBA.
®ochunst u pochun. Oxeuast
docdopa, oprodhochopHas
KHCJIOTa U €€ COJIU.
MertadochopHas u
nupodochopHask KUCIOTHI,

HEMETAJUIOB U UX COEIMHEHMI Ha
JKUBbIE OPraHU3Mbl; OIIUCBIBATH
MPUMEHEHHE B PA3IMYHBIX 00JIaCTAX
IIPAKTUYECKOHN AESITEIbHOCTH YEJIOBEKA.
[ToaTBEpk1aTh CylIECTBOBAaHUE
TEHETUYECKOMN CBSI3U MEXKILY
HEOPraHUYECKHUMU BEUIECTBAMU C
IIOMOILBIO YPABHEHUI
COOTBETCTBYIOIIMX XUMHUYECKHX
peakuuii. [IpoBoauTth peakunw,
MOATBEPKIAIOIINE KaUeCTBEHHBIHN
COCTaB BEIIECTB; pacllO3HABATh
ONBITHBIM ITYTEM AHHOHBI,
IIPUCYTCTBYIOIME B BOJHBIX pacTBOpax.
Habntonate u onuceiBath
JIEMOHCTPAIIMOHHBINA SKCIIEPUMEHT;
CaMOCTOSITENIBHO INIAHUPOBATH,
MPOBOAMTD U ONMHUCHIBATH XUMUYECKUI
AKCIIEPUMEHT (J1abOpaTOPHBIE OMBITHI U
NpaKTUYeCKHe paboThl); MPEACTaBIATh
pe3yNbTaThl XUMUYECKOTO
HKCIIEpUMEHTaB (OopMe 3aMncu
YPAaBHEHUN COOTBETCTBYIOLIUX PEAKIUI
U JIeN1aTh BBIBOJBI HA MX OCHOBE.
CnenoBaTh npaBuiiaM MOJIb30BaHUS
XMUMUYECKOH MOoCy0i 1 1a00paTOpHbIM
obopynoBanueM. [IpoBoauTh
BBIYHMCIICHUS TI0 YPABHEHUSAM
XAMHUYECKUX PEaAKIUM.
CaMoCTOATENBHO IUIAHUPOBATH U
OCYIIECTBIISATh CBOIO TIO3HABATENIbHYIO
JIeATEeIbHOCTh; IPUHUMATh aKTUBHOE
y4acTHE B TPYNIOBON y4eOHOU
JIESITEIIBHOCTH




dbocdopucras u
dbocdopHOBaTHCTAST KUCTOTHI.
[Tpumenenue pocdopa u ero
coequnenuii. dochopHsie
ynoOpeHus. Yriepos.
Haxoxnenue B mpupoe, criocoobl
HOJy4YeHus1, pU3NUecKue u
XUMHYECKHE CBOWCTBA.
Oxcunsryriepoma(ll) u (1V),
yroJibHasl KUCJIOTA U €€ COJH.
[TpumeHeHue yriepojaa u ero
coennHeHu. Kpemuuii.
Haxoxnenue B mpupoae, crnocoobl
NOJTy4YeHUs1, PU3NIECKUE U
XUMHYecKHe cBoicTBa. OKcHu
kpemuus(1V), kxpemHueBast
KHCJIOTa, CUIIMKaThl. [IpuMenenue
KPEMHHS U €70 COCINHEHUM.
Creki10, €ro noyiyueHue, BU/Ibl
CTEKOJ. DKCIIepUMEHTAJIbHBIE
METOIBI H3y4YECHHUS BEIIECTB U UX
IIpEBpAILCHMIL: @ JleMOHCTpaluu: —
00pa31ibl HEMETaJNIOB; — TOPEHUE
cepsl, hocdopa, xKenesa, MarHus B
Kkucnopojie. ® JlabopaTopHbie
OTIBITHI: — KAYECTBEHHBIC PEAKIIUU
Ha HEOPTaHWYECKHE HOHBI U
KaTHOH BOJIOPOJIa; — MOJIYyYECHUE U
coOupanue ra3os.  [Ipaktuyeckue
pabotel: Ne 4. Perenune
HKCIIEPUMEHTAIbHBIX 33134 110
TeMme «I amorensl»; Ne 5. Pemenue
HKCIIEPUMEHTAIBHBIX 33134 110
teme «Cepa u ee coeuHeHus». No




6. Pelienne skciepuMeHTANIbHBIX
3a7a4 o TeMe «A30T u pochop u
UX COeIMHEHUs». ® PacuéTHble
3aJ]a4uM: — BHIYUCIICHHE MACChI
BELIECTBA UM 00bEMa ra3oB 110
U3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce Win 00beMy
OJIHOTO M3 yYaCTBYIOIIUX B
PEaKIU BEIIECTB; — BRIYMCICHUE
Macchl (00beMa, KOJTMIeCcTBa
BEIIIECTBA) MIPOJAYKTOB PEAKIUH,
€CIIM O/THO M3 BEIIECTB UMEET
MPUMECH; — BHIYUCIICHIE MACChI
(oObema, KoIMYEeCTBa BEIIECTBA)
MPOJYKTA PEaKIuu, €CIIU OJHO U3
BEIIIECTB JIaHO B BUJIE PACTBOpA C
ONPENECIEHHON MacCOBOM J10JIEN
pPacTBOPEHHOTO BEIIECTBA; —
BBIYMCJICHHUE BBIXOJIa MMPOIYKTA
PEaKIuu OT TEOPETHUECKU
BO3MOYKHOTO

2.2
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ITono>xeHne METaNIOB B
Ilepnonnueckoi cucreme
XUMHUYECKUX JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JI0UEK aTOMOB
MetaiioB. Pacipoctpanenue
XUMHUYECKUX 3JIEMEHTOB-METAINIOB
B 3eMHOM KopeOb1mue puznueckue
cBoiicTBa MetaiuioB. [Ipumenenne
METaJIJIOB B OBITY, IPUPOIE U
TexHHKe. CIuIaBbl METAJUIOB.
DIIEKTPOXUMUYECKUH P
HanpspkeHud Merauios. Obuue

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATUH (BBIACIATH UX XapaKTEPHbBIS
MPU3HAKHN) U IPUMEHSTH 3TU MOHATUS
MIPU OTMCAHHUH COCTaBa U CTPOCHHUSI
HEOPraHUYECKHUX BEIECTB, JIs
0OBSICHEHUS OT/IETBHBIX (DAKTOBU
sBrieHud. OOBACHATH O0IIHE
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB
AJIEMEHTOB — METAJUIOB U UX
COEIMHEHUH C YY4ETOM CTPOEHUS UX
aTOMOB U TOJIOKEHUSI B
[Tepuoauueckoit cucreMe XMMUYECKUX
snemenToB /I. 1. Menpeneena.




CIOCOOBI OTyYEHUSI METAIIIOB:
TUAPOMETAILTYpPrus,
MAPOMETAILTYPrus,
anexrpoMmerautyprus. [lonstue o
KOppo3uu MeTaioB. CriocoOsl
3amuUThl OT Koppo3uu. Obmmas
XapakTepucTUKa MetayioB 1A-
rpynusl [leppogudeckoit cuctemsl
XUMHUYECKHUX 3JIeMEeHTOB. HaTpuii u
KaJIMii: IoJy4eHue, pusmdeckue u
XUMHUYECKHUE CBOWCTBA,
MIPUMEHEHHUE MTPOCTHIX BEIIECTB U
ux coeaunenuit. OOmas
xXapakTepuctuka meramion |1A-
rpynnsl [lepuoguueckoil cuctemsl
XAMHUYECKHUX 3JIEMEHTOB. Maruuii
Y KaJIbLUW: MOJIyYeHUE,
bu3HYecKue U XUMHUYECKIE
CBOICTBa, MPUMEHEHHE MTPOCTHIX
BEILECTB U UX COCTUHEHUM.
KecTkocTh BOJIBI U CLIOCOOBI €€
yCTpaHEeHUs. AIFOMUHUMN:
noJjiyueHue, pusndeckue u
XUMHUYECKHUE CBOWCTBA,
MIPUMEHEHHE TPOCTOrO BELIECTBA U
ero coequHeHui. AMpoTepHbIe
CBOICTBa OKCHJa UTHAPOKCUIA
AITIOMUHMS, TUIPOKCOKOMILIEKCHI
amromunms. O0mas
XapaKTEPUCTHKA METAJJIOB
no0ouHbIX noarpynn (b-rpymm)
[Tepuoanueckoit CUCTEMBI
XUMUYECKHUX DIIEMEHTOB.
DU3NYECKUE U XUMUYECKUE

Xapaktepu3oBaTh (ONMUCHIBATH) 00IIHE
XMMHUYECKHE CBOICTBA METAJIIOB, UX
BXHEHIINX COCAUHEHUMN, TOATBEPKIast
9TO OIMCAaHUE IIPUMEPAMHU YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX
peaxkuuii; IpUMEHEHUE METAJUIOB B
Pa3IMYHBIX 00JACTIX MPAKTHUECKON
JIESITEJIbHOCTH YEJIOBEKa, a TAKXKE
UCIIOJIb30BAaHUE UX I CO3AaHUS
COBPEMEHHBIX MaTEpUaOB U
TexHoJoruil. ONUCHIBaTh CIIOCOOBI
3aLUThl METAJIJIOB OT KOPPO3HH.
PackpbIiBaTh CyIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peaKIuil
MOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOIO OajlaHca 3TUX peaKlui.
[TpoBOIUTH peakiyu,
MOJITBEPKIAIOIIUE XapaKTEpHbIE
CBOMCTBA U3y4aeMbIX BEIIECTB,
pacrio3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX
pactBopax. [IpoBoIUTH U ONUCHIBATH
XUMHYECKHH SKCIEPUMEHT
(;1rabopaTOpHBIE OMBITH M TPAKTHUECKUE
paboThI); MPENICTABIIATH PE3YIbTAThI
XMMUYECKOT'0 3KCIIepuMeHTa B hopme
3aMCH YPaBHEHNH COOTBETCTBYIOIIUX
peaKIuii ¥ J1enaTh BBIBOJIBI HA UX
ocHoBe. Ciie10BaTh MpaBuiIaM
10JI30BAHNS XMMHUYECKOM MOCY10M U
1a00paTOPHBIM 000PYTIOBAHUEM.
[TpoBOIUTH BHIYMCIICHUS 110
YPaBHEHUSIM XUMHUYECKHUX PEAKIIHA.
CaMOCTOATEeNbHO MJIAHUPOBATh U




CBOIICTBa XpoMa U €ero
coenuHeHui. OKCUIbI U
rugpokcuabl xpoma(ll), (1) u
(VI). Xpomartsl ¥ TUXpOMATHI, UX
OKHUCJIUTEIbHbIE CBOMCTRA.
[TosyueHue U NpUMEHEHUE XpoMa.
duznyeckre U XUMHYECKHE
CBOIICTBa Maprasiia 1 ero
coenuHeHui. OCHOBHBIE
coenunenus maprauna (1), (1V),
(VD u (VII). Ilepmanranar kanus,
€ro OKHCIIUTENIbHbBIE CBOWCTBA.
duznyeckre U XUMHUECKHE
CBOMCTBA XKeJe3a U ero
coenuHeHuil. OKCHIBI,
ruapokcuabl U conu xkeneza(ll) n
(11). [onyueHue u npuMEeHeHUE
JKeJe3a U ero CIjIaBoB. Menp:
noJjiyueHue, pusndeckue u
XMMUYECKHE CBOWCTBA,
IIPUMEHEHHE IPOCTOTO BELIECTBA U
ero coequHeHu. [{unk:
noJjiyueHue, pusndeckue u
XMMUYECKHE CBOWCTBA,
IIPUMEHEHUEIPOCTOrO BEIECTBA U
ero coequHeHui. AMpoTepHbIe
CBOICTBa OKCHJA U TUAPOKCUAA
IIUHKA, THJIPOKCOKOMILIEKCHI
[UHKA. DKCIIEpUMEHTAIIbHBIE
METO/bI U3yUEeHHUS BEIIECTB U UX
MPEBpAILICHUI: ® J[eMOHCTpauu: —
KOJIJTEKIHST «MeTalljibl ¥ CIUIaBbI»;
— B3aMMOJICHCTBHE LIEIOUYHBIX U
IeJI0YHO3EMENTbHBIX METAJIOB C

OCYIIECTBIISITH CBOIO MIO3HABATEIbHYIO
JIeATEeIbHOCTh; TPUHUMATh aKTUBHOE
y4acTHE B TPYNIIOBOM y4eOHOU
JIeATETbHOCTH




BO/IOH (BO3MOYKHO HCITIOJI30BaHUE
BUJIEOMATEPHUAIIOB). ®
JlaGopaTopHbIE OMBITHI: —
B3aMMOJICICTBHE MIEIOUYHbBIX U
I1EJI0YHO3EMENbHBIX METAJIOB C
BO/IOHM (BO3MOYKHO HCITIOJIb30BaHUE
BUJICOMATEPHUAIIOB); —
B3alMOJIEICTBUE TUAPOKCUIOB
ATIOMHUHUS U IMHKA C PAaCTBOPAMU
KHCJIOT U IIeJIOYEH; —
KaueCTBEHHbBIE PEAKIINH Ha
KaTHOHBI METAJIJIOB. @
[TpakTuyeckue padoTsr: Ne 7.
Pemenune skcriepuMeHTaTbHBIX
3a/1a4 1o TeMe «MeTauibl TIIaBHbIX
noarpynm»; Ne 8. Pemenune
AKCIIEPUMEHTAIbHBIX 33/1a4 110
TeMe «MeTabl TOOOYHBIX
noArpynin». e Pacu€THele 3agaun:
— BBIUKCJIEHHE Macchl (00BeEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTa
peaxiuu, eciiu OJJHO U3 BEILLECTB
JITaHO B BH/JIE pacTBOpa C
OIpEIETIEHHON MacCOBOM JT0JIEH
pacTBOPEHHOI'O BELIECTBA, NN
UMEET NPUMECH; — BBIYUCIIEHUE
Macchl (00beMa, KOJIM4ecTBa
BElIEeCTBa) MPOJYKTa peaKkluy,
€CJIN OJTHO U3 BEILECTB AAHO B
BU/JIE paCTBOpA C OIpe/IeICHHON
MacCOBOM J0JIE paCTBOPEHHOTO
BEIIECTBA; — BHIYHMCIIEHUE BBIX0/1a
MPOJYKTA PEaKiuu OT
TEOPETUYECKH BO3MOXKHOTO
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Pa3zgen 3. XuMus u :KU3HL

3.1

MeToapl NO3HAHUSA B XUMUH.
XUMHS U )KU3Hb

Posb xumuu B obecrieyeHuu
YCTOMYHBOT'O Pa3BUTHUSA
yenoBeuecTBa. [lonsTue o
Hay4yHBIX METOJaX [MO3HAHUS U
METO/I0JIOTUH Hay4YHOI'O
uccnenosanus. Hayuneie
MPUHLUIIBI OPraHU3alNN
XUMHYECKOI0 IPOU3BO/ICTBA.
[TpoMbliieHHBIE CTIOCOOBI
MOJIyYEHUSIBAKHEHIIINX BEILIECTB
(Ha mpuMepe MPOU3BOCTBA
aMMHAaKa, CEPHON KHCIIOTHI,
MeTaHona). [IpomebinieHnHbie
CIOCOOBI MOTYYECHUS] METAJIJIOB U
CIUIaBOB. XMMUYECKOE
3arpsi3HEHUE OKPY KaIoIIEel cpebl
u ero nociaenctsus. [Ipobaema
nepepadoTKU OTXOI0B U
NO0OOYHBIX MPOAYKTOB. Poiib
XHUMHUHU B 00€CTICUCHUH
HHEPreTUYECKO Oe30MacHOCTH.
[TpuHIUIEI «3€IEHOU XUMUN.
X¥MHS U 310pOBBE UEIOBEKA.
JlexapcTBeHHBIE CpECTBA.
[IpaBuna ucnosib30BaHUsA
JIEKapCTBEHHBIX MpenapaTos. Ponb
XUMHUU B Pa3BUTHHU MEIULIMHBL.
Xnmug immy. OCHOBHBIE
KOMIIOHEHTHI Uuy. [Inieseie
no6asku. Ponp xumuu B
o0ecreyeHNH MUILEBOM
6e3onacHoctu. Kocmernueckue u

PackpeiBaTh posib XMMHUHU B PELLICHUU
SHEPreTUYECKUX, CHIPbEBBIX U
HKOJIOTMUYECKUX MPOOIEM
YeJIOBEUECTBA, OMUCHIBATH OCHOBHbBIE
HAIpPaBIICHUS PA3BUTHUS XUMUYECKOM
HayKu U TexHosoruu. [I[puMeHsTs
npaBuiia 6€30MacHOr000paIEHUS C
BEIIIECTBAMH, UCIIOJIb3yEMBIMHU B
MOBCEIHEBHOM JKHU3HH; a TAKKe
npaBuia 6€30MacHOro MOBEICHUS B
HeNsIX cOepeeHHsl 310POBbsS U
OKPYXaIOIIEeH TPUPOIHOU CPEJIbL;
MOHUMATh OMACHOCTh BO3/ICHCTBUS Ha
YKUBBIE OPTaHU3MBI OTIPEICTICHHBIX
BelecTB, cMbica nokazarens [1JIK,
MOSICHATH Ha IPUMEpax CocoObl
YMEHBIIEHUS U MPEAOTBPALIEHUS UX
BpPEIHOTO BO3JECHCTBHUS.
AHaNM3UpOBaTh U KPUTHUUECKH
OIIEHUBATh UH(POPMAIIUIO, CBI3AHHYIO C
XUMUYECKUMH MPOLECCAMU U UX
BJIUSTHUEM Ha COCTOSIHUE OKPYKarOIIen
cpenbl. Mcnonb3oBaTh MOMy4eHHbBIE
3HAHUA U TPEJCTaBJIeHUs 0 cepax
JIeATETbHOCTH, CBSI3AHHBIX C HAYKOU U
COBPEMEHHBIMHU TEXHOJOTHUSAMH, KaK
OCHOBY JIJIsl OPHEHTAIIUU B BEIOOpE
cBoel Oymyiiei mpodeccuoHaIbHON
nesarenbHOoCcTH. Mcnonb3oBaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS IS
00BSICHEHUS ¥ IPOTHO3UPOBAHUS
SIBIICHHI, HMCIOIITHX




nap@romepHblie cpeacTBa. boitoBas
xumus. [IpaBuia 6e30nmacHOro
MCIIOJIb30BaHUs MIPETapaToB
OBITOBOM XMMHHU B ITOBCEIHEBHOMN
KU3HU. XUMUS B CTPOUTEILCTBE.
Baknelme CTpOUTEIIbHBIE
Marepuabl (IIEMEHT, OETOH).
IIpon3BOACTBO CTPOUTEIBHBIX
MaTepuaIoB. XUMUS B CEIbCKOM
xo3sicTBe. Opranuyeckue u
MUHEpPAJIbHBIE YI0OpEHUSI.
Heoprannueckue marepuansl
(KOHCTPYKIIMOHHBIE MAaTEPHUAIIBL,
KpacKH, CTEKJIO, KepaMHUKa).
Matepuansl AJis JIEKTPOHUKH.
Hanorexnonornu

€CTECTBEHHOHAYYHYIO IPUPOY,
IIPOrHO3UPOBATh, AaHATU3UPOBATH U
OLIEHUBATh C IO3ULUI SKOJIOTNUYECKON
0€30MacHOCTH MOCIEICTBHSI OBITOBOM U
IIPOU3BOJICTBEHHOH J1€ATEILHOCTH
YeJI0BEKa, CBS3aHHOH C MepepadoTKoi
BEIIIECTB; MCII0JIb30BaTh [1OJyYEHHbIE
3HAHUS JUTS IPUHATHUS TPAMOTHBIX
peleHuii mpobaeM B CUTyalusIX,
CBSI3aHHBIX ¢ XuMuen. [I[ppuanmare
ydactue B 00CYKIACHUH MTPOOIeM
XUMHUYECKOHN U KOJIOTMYECKOU
HalpaBJIEHHOCTH, BHICKA3bIBATh
CcOOCTBEHHYIO MO3UIIUIO 110 IpodieMe U
IpeJylaratb BO3MOXKHBIE ITyTH €€
pelieHus

Hroro no pasney

OBHIEE KOJIMYECTBO YACOB I1O
IMPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOT'O
IMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
1. Epemun B.B., Ky3smenko H.E., Tepenun B.W., [Ipo3noBa A.A., Jlynun B.B. Xumus, 10
KJ1acc, yrayoneHnsiid yposerb. M.: JIpoda, 2019.

2. Epemun B.B., Ky3ssmenko H.E., Jlpo3moBa A.A., Jlyuun B.B. Xummus, 11 kiacc,
yrayoneHHbii ypoBeHb. M.: JIpoda, 2019.

METOAUYECKUE MATEPHUAJIbI 1J1S1 YUYUTEJISA
1. Pabouas mporpamma ydeOHOro mpeamera «XUMHUs» Ha YIIIyOJICHHOM YPOBHE CPEIHErO
obmero obpasosanust kK YMK no xumun B. B. Epemuna, H. E. Ky3pmenko, B. 1. Tepenuna,
A. A. Jlpo3noBa, B. B. Jlynuna

2. Metoanueckoe nocodue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, B. 1. Tepenuna,
A. A. Jlpo3nosa, B. B. Jlynuna «Xumus. Yriyonenssiii ypoBens. 10 kimace» (aBTopst B. B.
Epemun, B. . Maxonuna, O. KO. CumonoBa, . B. Epemuna, A. A. [po3zgos, 2. IO.
Kepumos).

3. Xumus: 10-11 xmacc. [lnanupyembie pesynbratsl. Cuctema 3amanuii. ®I'OC/ Kasepuna
A.A., UBanosa P.I'., loopoTtun J1.}O. — M.: [Ipocsemenue, 2013 — 128 c.

4. Curyaunonssle 3amanus no xumuu: 8-11 kmaccel. ®I'OC / IMuuyruna I.B. — M.: Bako,
2014 — 144 c.

5. PapenxuitA.M. lunaktuyeckuii MmaTepuain mo xumuu ais 10-11kmaccos / A.M. Panenkwuii-
M.: IlpocBemenue, 2019.- 144 c.

6. XKyxos I1.A., XKykosa N.H., CmuptHoBa J.M. COOpHUK 33/1a4 110 OPraHUYECKON XUMHH.
10-11 knaccel. — M.: IIpocsemienue, 20014.

7. KapnoBa A.A., JleBkun A.H. Opranuueckass XUMusi: 3aa4d U MpaKTUYecKue paboThl. —
CII6.: ABanon, A30yka-kiaccuka, 20015.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
UHTEPHET
- MynapTUMEIUIHBIE IPE3EHTALMU 110 BCEM TEMaM IIPOrPAMMBI ISl COIIPOBOXKICHUS YPOKOB.

- Moaynu 31eKTpOHHBIX 00pa3oBaTeIbHbIX pecypcoB «Xumus» (http://fcior.edu.ru)

-Marepuansl eIUHON KOJIJIEKIIUU U (HPOBBIX o0pa3oBaTeNbHBIX pecypcoB
(http://school/collection.edu.ru)

- Poccuiickas anextponnas mkosa (https://resh.edu.ru/)
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