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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpaMma 1o XMMHHM Ha YPOBHE CpeAHEro o0miero o0pa3oBaHMs pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoi
Qeneparuny, TpeOOBaHMKH K pe3yiabTaTaM OCBOEHHUS (enepanbHON  00pa3oBaTeNIbHOM
nporpammel cpearero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHoro mpenMera «XuMHS» B 00pa3oBaTelbHBIX opranuzanusax Poccuiickoir Penepauuu,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENbHbBIE IPOrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTerun
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHA Ha YpOBHE YIIyOJEHHOrO H3y4eHHUS 3aHMMAeT Ba)KHOE MECTO B CHCTEMeE
€CTeCTBEHHOHAyYyHOro oOpa3oBanus ydammxcs 10—11 kimaccoB. HM3ydenue mpeamera,
peaym3dyeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, MTPOGUIBLHOTO OOY4YCHHS, MPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOJITOTOBKY BBIMTYCKHUKOB IIKOJBI,
HEOOXOIUMYIO0 Ul aJaNnTallid MX K OBICTPO MEHSIOUIUMCS YCIOBUSM JKM3HH B COLIMyME, a
TaKXKe IS MPOAOIDKEHHS OOYYEeHHS B OpraHU3alMsx Mpo(ecCHOHAIBLHOrO 00pa3oBaHHUs, B
KOTOPBIX XUMHSI SIBJISIETCSI OJTHOM U3 MIPUOPUTETHBIX TACIUTLINH.

B mnporpamme mo XuMHUM Ha3HaueHHE IMpenMera «XUMHUS» TMOJy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUeHUs U TPEOOBAaHUMN K YPOBHIO
MOJITOTOBKU BBITTYCKHHUKOB.
CBHIETETHCTBOMTOMYSBIISIOTCACIIE YOI BBITOIHIEMBICTIPOTPAMMOUIIOX UMUH (P YHKITHH :

e yHPOPMALMOHHO-METOIMUECKas, pealn3alus KOTOpoH obecreynBaeT MOJydYeHHE
NpPEICTaBICHUs O ILIENAX, COJEepKaHUHU, OOIel cTpaTeruu OOydeHUs, BOCHUTAHUSA U
pa3BUTHS OOyYarOUIMXCsS CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-TUIAHUPYIOLIAs, KOoTOpas Ipe1ycMaTpuBaeT orpeiesieHue:
NPUHLMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH HM3y4eHUs Y4eOHOTo
Marepuana, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTePUCTHUK; MOJXO0JI0B K
(GOpMHPOBAHUIO COJEPKATEIBHONH OCHOBBI KOHTPOJII M OLIEHKM 00pa30BaTesIbHBIX
JOCTHXKEHUI oOydaroluxcsi B paMKaX HMTOrOBOM arTecTaluu B (QopMe €IUHOIO
rocy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asnist yrinyOIE€HHOTO U3YUEHUS XUMHUH:

e yCTaHABIIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/epKaHue, 00s3aTeIbHOe I U3YUEeHUs
B paMKax OTAENbHBIX  Npoduiel, MperycMaTpuBaeT  pacmpeleleHne U
CTPYKTYPHUPOBAaHHUE €ro IO KJIAaccaM, OCHOBHBIM COZEP>KaTEIbHBIM JIMHUSAM/paz/iesiaMm
Kypca;

e 1aéT MpUMEPHOE pachpe/esieHne Y4eOHOTO BpeMEeHHU, pEeKOMEHAYEMOTO ISl U3YYEeHUS
OTJIEIbHBIX TEM;

e [peasiaraeT MPUMEPHYI MOCIEA0BAaTEIbHOCTh H3Y4YEHHUsS Y4eOHOro MaTepuana cC
y4€TOM JIOTUKH MTOCTPOCHUSI Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBA3EH;

e AT METOAMUYECKYID HHTEPIpETAlMIO LEeIedl M 3ajad M3ydyeHUs IMpeaMeTa Ha
yrayOlI€HHOM YpOBHE C YYETOM COBPEMEHHBIX HPHUOPUTETOB B CHUCTEME CPETHErO
o0rmiero oOpa3oBaHus, COJAEPKATEIBHON XapaKTePUCTUKU IIJIAHUPYEMBIX pe3yJIbTaToB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CPEIHEro odmero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, TPEIMETHBIX), a TAK)KE C y4ETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JEHCTBUI OOy4yaromerocss IO OCBOCHHMIO COJEp KaHUS
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISIIONICH copep kaHusl yueOHOTo npeamera « XUMHUs» 0CTaéTcsi BO3MOKHOCTh BBIOOpa €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO YpPOBHEH B cucteme Au(PepeHIIMPOBaHHOTO 00yUeHHs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YCHHUS CIHEIUAIbHBIX ECTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOieHne TEOpPEeTUYECKONM U MPaKTUYECKOW TMOATOTOBKH OOYYaloIIMXCs, BBIOPABIINX
onpeAenéHHbli MPoQuiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIero OO0pa30BaHUSA W3YYEHHE IMpeaMeTa «XHUMHUSD)
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YJArOIIUXCH,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpynra © O00OOHmIEHHBIX CHOCOOOB  JIEATENBHOCTH, HMMEIOMUX  MEXKIUCIHUIIHHAPHBIH,
HaJMIPEIMETHBIN XapakTep.

CocTaBisiomuMu npeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YEHMs SBISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTpe/ieNIeHuU TOJIX0J0B K O0TOOpY U CTPYKTYpPHOM OpraHM3allii COAEpaHHs 3THX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30Boro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJISET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
dakTomornueckoro Marepuaina. Tak, Ha yriiyOJIEHHOM YpOBHE M3ydeHHUS MpeaMeTa olecreueHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpeACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTIX MPOTEKAHUS PEAKIU, pacCMaTpUBAaEMBbIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEJICTABICHUSIX O CTPOCHUH aTOMa. XUMUYECKask CBsI3b OOBSICHAETCS C
TOYKU 3pEHHs] PHEPreTMYECKHX HM3MEHEHWH Npu e€ o0pa3oBaHMM M pa3pyLIEHUH, a TAKKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHHEM MPEACTABICHUI 00 ANEKTPOXUMUYECKUX MPOIECCAX U ANEKTPOIN3E PACIIaBOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMueckod XMMHMM INpU PACCMOTPEHHUU pEaKLMOHHOMN
CIOCOOHOCTH COCMHEHUH ynenseTcss oco0oe BHUMaHUe BompocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEepP)KaHHE KYpCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
W3YYCHUS i1 KIAcCOB ompeaenéHHoro mnpoduis (MIaBHBIM 00pa3oM Ha HUX CTPYKTYpY H
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIAacCOB XHMHKO-(hU3MYecKOoro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy m3ydeHuMn mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeTr cienaH Ha OOIIHOCTh METO/OB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUU B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHASI TEOPHs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, IEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B T0 ke BpeMs B collepiKaHUU MPEAMETa JIIsl KIIACCOB XMMUKO-OHOJIOTHYECKOTO TPOQUIIS
OonbIIMIA yAETBHBIA Bec OyleT UMETh OpraHMYecKas XUMHUs. B 3ToM ciydae mpenocTaBisieTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMITOHEHTBI, KaK JIMMHJIbI, O€JNKH, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Apyrue. [Ipm stom
3HAHHUS O COCTAaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHUW U3y4YeHUe MpeaMeTa
«Xumus» Ha YrIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C Y4EOHBIMU
npeaIMeTaMu, BXOJSAIIMMH B COCTaB MPeIMETHBIX obnacteil «EcTecTBeHHOHAYYHbIE MTPEIMEThI,
«MaremaTuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Ipu u3ydeHun yueOHOrO mpeaMera «XHUMHUs» Ha YriyOJIEHHOM YpOBHE TaKXkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3ajadeid
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcs (OPMHUPOBAaHHE OCHOB HAyKM XHUMHH KakK OO0JIacTH
COBPEMEHHOTO €CTECTBO3HAHUSA, IPAKTUYECKON JEATEIbHOCTH YEJIOBE€KAa W OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3ajaun Ha yriayOJIE€HHOM ypOBHE HU3y4YEHHS
IIpeAMETAa MPEAIONIAracT PeAIN3aUI0 TAKUX LIeJIeH, KaK:

e (QopmupoBaHUE MPEICTABICHUN: O MaTEpUAIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beayleil poiu B 00ECleYeHNH YCTOMUMBOTO Pa3BUTHS UEIOBEUYECTBA: B PEIICHUH
npo0JieM HKOJIOTMYECKOM, SHEepPreTHYeckol W THINEeBOM O€30MacHOCTH, B Pa3BUTUU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB DHEPrUHU, B
obecrieyeHnn palMOHAIBHOTO MIPUPOIOTIONB30BAHMUS, B hopmupoBaHUHT
MHUPOBO33PEHHUS U O0IIEH KyJIbTYyphl YEIOBEKA, a TAKKE IKOJIOTMUECKA 0OOCHOBAHHOTO
OTHOLLEHHUS K CBOEMY 3/10POBBIO U IIPUPOJHOM CpELE;

® OCBOCHHME CHCTEMBl 3HAHMH, JISKAIIMX B OCHOBE XUMHUYECKOH COCTaBJISIOUIEH
€CTECTBEHHOHAYYHOUW KapTUHBI MUpa: QyHIaMEHTAIBHBIX MOHSATHI, 3aKOHOB U TEOpHUI
XHUMHH, COBPEMEHHBIX NPEJICTABICHUA O CTPOSHUU BEIIECTBA HAa PAa3HBIX YPOBHSIX —
aTOMHOM, HWOHHO-MOJIEKYJSIPHOM, HAJAMOJIEKYJISIPHOM, O TEPMOJAMHAMHUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XMMHUUYECKUX PEeakluid, 0 XUMUYECKOM
pPaBHOBECHH, PACTBOpAxX M AMCIEPCHBIX CHUCTEMax, 00 OOIIMX HayYHBIX MPUHIUIAX
XUMHYECKOTO MMPOU3BO/ICTBA;

e (QopmupoBaHue y 0OyYarOImIMXCS OCO3HAHHOTO IIOHMMaHHS BOCTPEOOBAHHOCTU
CHUCTEMHBIX XUMWYECKMX 3HAHWHA I OOBSCHEHHS KIIOYEBBIX HACH u mpoliem
COBPEMEHHOW XWUMHUU, A5l OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBCHHOHAYYHYIO TMPHUPOAY; TPaMOTHOTO PEIICHUS TMpoOIeM, CBSI3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOMN IEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MEepepadoTKOH
BEILECTB;

yrayOieHue NpPeNCTaBICHU O Hay4yHBIX METOJAaX IO3HAHUA, HEOOXOAMMBIX Ui
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
SBJICHUM, MMEIOIIUX MECTO B TPHUPOAEC, B MPAKTUUYECKOM ACATEIBHOCTH U
MTOBCEIHEBHOW KU3HU.

B nnane pcairsanun IIE€PBOOYCPCAHBIX BOCIHUTATCIIBHBIX W Pa3BHUBAIOIIUX (PYHKHI/II}'I
HGJ’IOCTHOﬁ CUCTEMBI CPECOAHETO 06H.[CFO 06pa3OBaHI/I${ IIpyu U3Y4YCHHU IPCIMETa «XHUMHSI» Ha

yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B TIO3HABAEMOCTH SBJICHUH NPUPOIBI, YBAXECHUS K
IpoIeCcCy TBOPYECTBA B 00JACTH TEOPETUYECCKMX M MPHUKJIATHBIX HMCCICIOBAHUN B
XUMHH, POPMHUPOBAHUE MHUPOBO33PEHHUS, COOTBETCTBYIOMICTO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTUBAIMK K OOYYEHHIO M TO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX IIEHHOCTEH;

pa3BUTHE  TIO3HABATCIBHBIX  WHTEPECOB, HHTCIUICKTYAJBHBIX W TBOPYECKHX
CHOCOOHOCTEH 00yJaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOLICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
MpOPECCHOHAIBHOW U OOIIECTBEHHOUW AESITEIHbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dopMHpOBaHHWE YMEHHI W HAaBBIKOB Pa3yMHOI'O NPUPOAOINOIb30BAHUS, PA3BUTHE
DKOJIOTHYECKOW  KYJIBTYphl,  NPUOOpPETEHHE  OMbITa  OOIIECTBEHHO-IOJIE3HOM
9KOJIOTHYECKOM JIeSITeIbHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabisger 204 ygacoB: B 10 ximacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJEPKXAHUE OBYUYEHUA

10 KJIIACC
OPTAHUYECKASA XUMUSA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TPEICTaBIEHHE O MHOT000pa3uu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHHUE aroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BaneHTHbIE BO3MOXKHOCTH aTOMa yriaepoja. XMMHUYECKasl CBSI3b B OPraHUYECKUX COCIUHEHHUSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJeH, G- U
n-cBsi3u. OnuHapHas, JBOWHAsS W TpouHas cBs3b. CrocoObl pa3pbiBa CBsA3EH B MOJEKYyIax
opraHuueckux BemiecTs. [lonsTue o cBOOOJHOM paauKale, HyKIeo(uie u AeKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUU CTPOEHHUSI OPraHUUYECKUX COEAUHEHUH.
Monekynspusie U CcTpyKTypHble (opmynbl. CTpykTypHble (OpMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpaml€HHas, cKeneTtHas. W3omepus. Buuabl wu30mMepuu: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JJEKTPOHHBIE J(P(GEKTHl B MOJIEKYJIaX OpPraHMYECKUX COCAMHEHUN
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBienue o Ki1accu(puKauy OpraHudeckux BemecT. [loHsTHe 0 QYHKINOHATHLHON
rpynme. 'omonorus. ['omonoruueckue psaapl. Cucremarnueckass HOMEHKJIATypa OpraHMYeCKUX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHoct M KiIacCUpUKalusg  OpraHmyeckux  peakuuil.  OkuciaurenbHo-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCEpUMEHTAJIbHBIE METO/bI M3Y4YEHMs BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIIEHUE C
o0pa3laMu OpraHMYECKUX BEIIECTB W MaTepualaMud Ha MX OCHOBE, ONBITHI IO MPEBPAIIECHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME M  TOPEHHUE),
KOHCTPYHPOBAHUE MOJEIIEN MOJIEKYJI OPTaHUYECKUX BEIIECTB.

Yraesoaopoasl.

Anxanbl. ['omonoruueckuil psiji aakaHoB, oOmas (GopMyia, HOMEHKIATypa U MU30MEpHs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKY/ alKaHOB, SP-THOPHIM3AIMS ATOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. OU3HUEeCKUEe CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJKAHOB: PEAaKLIMU 3aMELICHMs, N30MEPU3aluH, JETHIPUPOBaHUS,
LIUKIU3aluy, THpOJIU3a, KpeKuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
PaAMKaIbHOIO 3aAMEILIECHHUS.

Haxoxnenue B mpupoe. CriocoObl OTydeHUs! U IPUMEHEHHE aTKaHOB.

[{uknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOECHUS U
XUMHUYECKHX CBOMCTB MasbIX (ILMKJIONPOINAH, HMKIOOYyTaH) M OOBIYHBIX (LMKIIOMEHTaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxkensl. ['omonornyeckuil psj ajakeHoB, oOmas Gopmysia, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl alKeHOB, SP>-TMOPHIM3alUs aTOMHBIX OpOHTaseil
yriepoja, 6- U n-cBsa3u. CTpyKTypHas U TeoMeTpuueckas (Iuc-Tpanc-) uzomepus. dOusznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: DPEAKIHUHM IIPUCOCIWHEHHMsS, 3aMEIICHHS B (-
MIOJIOXKEHUE TIPU JBOWHON CBS3M, NOJMMeEpH3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHHUS 1 IPUMEHEHHE AITKECHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganusie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHHUS W XMUMHYECKHX  CBOMCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHMHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMM U TpUMEpHU3aluu, okucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIUX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBeHHBIE peakiMM Ha TPOHHYIO CBs3b. CrOCOOBI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApoMatrudecKkue yrieBoaopobl (apeHsl). ['omonorndeckuii psin apeHoB, oomas popmyna,
HOMEHKJIaTypa ¥ U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OCH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKale, peaklUU IPUCOEIUHEHMUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYECKHUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTAIUTHYECKUH), pudopmuHr, nuponus. [IpoaykTsel nepepabotku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOIpYIIY, LHMAHOTPYIIy, aMuHOrpymmy. JleiictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa IEnouyd. BzaunmopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Hcnonb30BaHue TraloOreHIpOM3BOJHBIX YIJIEBOJOPOJOB B OBITY, TEXHHUKE M IpPHU CHHTE3E
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX MpEeBpallleHud: H3y4YeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (0OeciBeunBaHME OPOMHONM MM MOIAHOM BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHaApyXeHWE YIiepo/ia U BOJAOPOJa B OpPTraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KoJulekuusimMu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyKoB M PE3HHBI, MOJCIMPOBAHHE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuil psj, oduas Gpopmya, H30MepHsi, HOMEHKJIATypa U KIacCU(PUKAIIHSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBSI3UM MeXIy
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJIEHICTBUE C OPrAaHUUYECKUMU U HEOPraHMYECKUMHU KucioTamu. KauecTBeHHas
peakuusi Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeJIOBEKa.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakuii HykJIeopuIbHOTO 3amerenus. JleiicTBue Ha opranu3M denoBeka. CrocoOb! MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MonydeHus W NpUMeHeHune (eHona.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHUJIBHOU Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MEpPUSL M HOMEHKJIarypa. PU3WYEeCKuEe CBOMCTBA ajbJETMI0B M KETOHOB. XUMHYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OnHOOCHOBHBIE TpeJeNibHbIE KapOOHOBbIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KUCTIOT. XMMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOMCTBa, peakuus STEepUPHUKAIUHN, PEaKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEMpeNeIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIOT, AUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psa, obmas Gopmyna, uzoMepuss ¥ HOMEHKIATYpa.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
nienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJAEPKAIINX OCTATKU HEMPEIEIbHBIX )KHUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOFOIIEE ACHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AW- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PYyKTO3a, TrajakTtosa, pubo3a, Ie30KCHpuOo3a.
®dusnyeckue CBOMCTBA M HaxoxkiaeHue B npupone. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJbJACTMIHON TpYI, CIOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuiel: caxapo3a, MajabTo3a U JlakTo3a. BoccraHaBnuparomue u
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['maponus aucaxapujaoB. HaxoxneHue B mpupoje u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJIMKOT€Ha U Leuitofo3pl. (PDui3nyeckue CBOMCTBA Kpaxmaia M IIeJUTHOIO3BL.
XUMHYECKUE CBOWCTBA Kpaxmalia: THAPOJIM3, KAaYECTBEHHAs PEaKIUs C HOJOM. XHUMHUYECKHE
CBOWCTBA IEJUTIOJIO3BL: THAPOIIH3, MOTydeHHe 3(pHUpoB 1eu1to03bl. IIoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIHN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS BELIECTB U HUX MPEBPALIECHUIl: pacTBOPUMOCTh
pa3MyYHBbIX CIMPTOB B BOJAE, B3aUMOJACWCTBHUE 3TAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
TUXPOMATOM Kayins (BO3MOXKHO HCIIOJIb30BaHHE BUAEOMATEPUAIOB), KAUECTBEHHbIE PEaKUU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcugom meau(ll), B3aumonelicTBue Kpaxmana C MOJIOM, PEIICHUE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaruyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTpOEHUE MOJEKYII,
oOmas ¢opMmyna, u3oMepus, HOMEHKJIATypa U (pU3MUecKre CBOWCTBA. XHUMHUYECKOE CBOICTBa
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEICTBHE NEPBUYHBIX
AMHUHOB C a30TUCTON KHUCI0TOM. CONM aKUIIaMMOHHS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psaa. CtpoeHue aHwivHa. BzaumHoe
BIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KavectBennsle peakuuu Ha aHuianH. CrocoOBbl TMONYyYEHUS W TNPHUMEHEHHE ann(aTudecKux
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucinotel. Homenknarypa u  uszomepus. OThenbHblE TPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIOT. XUMHUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCOUHECHUH, peakuus MOJMKOHICHCAINH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHUCIOT. CUHTE3 U TUIPOIU3
HENTUIOB.

benku kak mnpuponHsle monuMepsl. IlepBuyHas, BTOpHYHAs U TpeTHYHas CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JE€HATypalus, KaueCTBEHHbIE PEaKlMM Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIE, IeHATypalusi OEKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKHU, pelIieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUHN — MOJIMMEpH3aIIs U MOJIMKOHICHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIINJIEH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUIaT, MOJIMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrO  Ha3HaueHUs  (TedsoH, KeBiap, BJIEKTPOIPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MpEBpAlllEHU: 03HAKOMIICHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, pelICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue miacTMacc ¥ BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coequHEHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHHs, MO KOJHMYECTBY BeIlIeCTBa (Macce,
00BEMY) MPOYKTOB pEaKlUU U/WUIN UCXOJHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOI (OpMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMNCTB WM CIIOCOOOB MOJIy4YEHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIHOJb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3NYCCKUE BEIMYMHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA W TETEPOTPODHBIM TUI MHTaHUsA, OpokeHue, (HOTOCHHTE3, ABIXaHUE, OCIKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOoMorus: MUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO MUTAHUs, MOIOIIINE CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CoctaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHE 3J€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTMUECKHE YPOBHM U TOAYPOBHH. ATOMHBIE
opburanu. Krnaccudukarms XUMHUYECKUX dIEMEHTOB (S-, p-, d-, f-anementsl). Pacnpenenenue
AJIEKTPOHOB I10 ATOMHBIM OpOMUTAISIM. OJIEKTPOHHBbIE KOH(PHUIypalud aTOMOB 3IIEMEHTOB
IIEPBOr0—4eTBEPTOTrO MEPUOJOB B OCHOBHOM M BO30YXAEHHOM COCTOSIHUH, DJIEKTPOHHBIC
KOH(UTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMmuueckux saeMeHToB [I.1.
MenneneeBa. CBs3p NEpHOAUYECKOTO 3aKkoHa U Ilepmonnyeckol CHCTEMBI XUMHUYECKHX
AIIEMEHTOB C COBPEMEHHOW TEOpUEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3syeMbIX MMHU IPOCTBIX M CIOXHBIX BEILECTB IO TpyInam U
nepuoiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneesa.

XuMmHu4ueckasi CBsI3b. BUABI XMMHYECKON CBSI3U: KOBAJIEHTHAs, MOHHAS, METAJUIMYECKas.
Mexanu3mbl 00pa30BaHUsI KOBAJIEHTHOM CBSA3U: OOMEHHBIN M JOHOPHO-AaKIENTOPHBIA. JHEprHs
U JMHA cBsA3M. [lonsspHOCTE, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBsA3H. KpaTHble
cBs3u. BogoponHas cBsA3b. MEXMONIEKYISIPHBIE B3aUMOACUCTBUS.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpPUMEpPE COCAMHEHUH 3JIEMEHTOB BTOPOIO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUS. THUIBI KPUCTAJUIMYECKHUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpsl. [IpeacraBineHne 0 KOJUTOUAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpanus. HacelllleHHble W HEHACHIIIEHHBIE  PACTBOPHI,
pactBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. |pHBHAIbHBIE Ha3BaHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarus XuMHUeCKUX peakinii B HEOPraHMUECKOW U OPTaHUYECKON XUMHUH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPrUU MPU XUMUUYECKHUX
peakusix. Termnoblie 3Q(PeKThl XUMHUUECKUX peakuuid. TepMOXUMUYeCKUue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakunu. Katanmus u kataau3aropsl.

OOpatumbie u  HeoOpaTUMbIE peakUUd. XUMHUYecKoe paBHoOBecue. KoHcraHnTta
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMUSIOUIME HA MOJO0KEHUE XUMHYECKOTO PaBHOBECHS:
TEeMIlepaTypa, AaBJICHHE W KOHIEHTPAIlMH BEIIECTB, YYACTBYIOIIMX B peakuuu. [IpunHimn
JlelllaTense.

OnekTponuTnueckas auccouuanus. CuipHble U crabble  yeKTponuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHas!, 1enouyHas. BogopoaHsiid
noka3zarensb (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENb |
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METO/Abl HM3YYCHMs] BEIIECTB M WX TMPEBpAIICHUI: pa3lIoKeHUE
MEepPOKCHIa BOJOPOJAa B TMPHUCYTCTBUM KaTald3aTopa, MOJIEIH KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS PAa3IMUHBIX (DAKTOPOB HA CKOPOCTh XMMHUUYECKOW PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuommueckoil cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Dusnyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIopoaa, cepsl, hochopa u yriepoaa).

Bonopon. Tlonydenne, ¢uznueckne M XMMHUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOPOBI. BakHeime KHUCIOPOACOAEpKAIIUE COCIUHEHUS TaJOreHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CTIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.



Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
Ousnueckue M XUMHUYECKHME CBOWCTBA M MNPHUMEHEHHE KHUciopoga M o30Ha. OKcuisl U
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOHCTB CEpHON KHCIOTHL. llpuMeHeHue cepbl u €
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMy4deHHs, (U3NUEeCKHe U XHUMHUYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTasg U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KuciOThl. IIpuMeHeHue a3ora U ero coeauHeHUil. A30THbIE
ya00peHusl.

®ochop. Haxoxnenne B mpupoje, crnocoObl moiyueHusi, GuU3NYECKue U XHUMHUYECKHE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ comu.
[Tpumenenue docdopa u ero coenunenuii. ochopHbie ynodpeHus.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yroib, aacopOLus.
Oymnepensl, rTpadeH, yriaepogHble  HaHOTpYOku. [IpuMeHeHWe MPOCTBHIX  BEIIECTB,
00pa30BaHHBIX YIIEPOJIOM, M €T0 COSAMHEHUI.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(l1V), kpeMHUEBas KHCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHHUs U ero
coequHeHuil. CTEKII0, €ro MOJy4YeHNe, BHIIBI CTEKIIA.

[Tonoxenue meramwioB B [leproanyueckoit cucreMe XUuMHUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000104eK aTOMOB MeTajuioB. O0mue Gu3nueckue cBOMcTBa METAIJIOB.
[TpumeHneHne MeTalIoOB B ObITY M TexHHUKe. CIIaBbl METAIIJIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOJYYEeHHS
METAJUIOB: THAPOMETAILTYPTHS, MUPOMETAILUTYPT U, dIeKTpoMeTauTyprusi. [loHsTHe 0 KOppo3un
MeTaioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapaktepuctuka metamioB |A-rpynmnsl [lepuognueckoit cHCTeMbl XUMHUYECKUX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusndeckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTBIX BEIIECTB U UX COCTUHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogudeckoit cUCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii © KanblUi: TModydeHue, (Qu3ndeckue W XUMHUYECKHE CBOWCTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJNIOMHHHHR: TIONy4YeHUE, (U3NYECKHe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUH. AMGPOTEpHBIE CBOWCTBA OKCHAAa U THAPOKCHAA AaTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB mNoOouHblXx mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CHCTEMBI XHMUYECKHX DJIEMEHTOB.

Ou3nyecKkue U XMMHUECKHE CBOMCTBA XpoMa U ero coequHeHui. OKCUIBI U THIAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auXpomarbl, UX OKHUCIHTEIbHBIC CBOMCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHuid. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIIUTENbHBIE CBOMCTBA.



®u3nYecKnue U XUMUYECKHE CBOMCTBA XKeJe3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue eje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, Gu3NYECKUe U XUMUYECKUE CBOICTBa. AMGOTEpHbIE CBOWCTBA OKCHU/IA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETAJJIOB, TOpeHHue cepwl, ¢ocdopa, keneza, MarHUs B KUCIOPOJE, U3YyUEHHUE
KOJUIeKUMU «MeTaibl M CIUIaBbl», B3aMMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMu KHUCJIOT U IIeJIoued, KaueCTBEHHBIC PEaKIMi Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANIbHBIX 3a]a4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coeTMHCHUS», «A30T 1 Pochop U UX COSTMHECHUS», «MeTallIbl TJIABHBIX MTOATPYIII,
«MeTaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpoMBIIIIIEHHBIE CIOCOOBI MOTYyYEHUs BaXKHEHIIINX
BelIecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nocyiencTBus. Posib XuMuu B 00€CIeUeHUH SHEPTETUUECKOM 0€30MMacCHOCTH.

Xumusi ¥ 370pOBbe dYesoBeka. JlekapcTBeHHBIE cpeacTBa. [IpaBuia wucmosib30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MIUIIEBO 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBas xumus. IIpaBumia 6e3omacHOTO
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MTOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XumHus B CEIHCKOM X03siiicTBe. OpraHndeckue 1 MUHEpaAIbHBIC YI00OPEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKJIO, KepamMuka. MaTepuaibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

PacuéTter: Maccel BemecTBa win 0OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BEMA, KOTMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB WMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOW JIOJI€H PAacTBOPEHHOTO BENIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJIM BBIXOJIa TPOJIYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiIseTcs Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATUM, IPUHATHIX B OTAEIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0me ecTeCTBEeHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBIH (DAaKT, THUMOTE3a, TEOpHS,
3aKOH, aHalu3, CHUHTE3, KiIacCu(pUKANUs, TEePUOJUIHOCTh, HAOIIOJCHUE, HW3MEpEHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, WICAIBHBIN Tra3, (QU3WYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTema, Ouocdepa, MeTadboJu3M, MaKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUalIbI,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAs IPOMBIIUICHHOCTb, (hapMaleBTHYeCKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX rpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBercTBUM € CHUCTEMHO-ACSTEILHOCTHBIM TOAXOAOM B CTPYKTYpE JIHYHOCTHBIX
pEe3ybTAaTOB OCBOCHHUs TpeaMeTra «XUMHUsS» Ha YpPOBHE CpEIHEro o0mero ooOpa3oBaHUs
BBIJICJICHBI CJICIYIONINE COCTABJISAIONINE: OCO3HAHUE O0YYaIONMMUCS POCCUHUCKON T'paXKIaHCKON
UJCHTUYHOCTH; TOTOBHOCTh K CaMOpPA3BHTHUIO, CAMOCTOSITEILHOCTH U CaMOOIPEICICHHIO;
HAIMYUE MOTHUBAlMM K  OOYYCHHIO; TOTOBHOCTH M  CIIOCOOHOCTh  OOYYArOIIMXCS
PYKOBOJICTBOBAThCSl NMPUHATHIMA B OOIIECTBE IpaBUJIaMHW M HOPMAaMH ITOBEJCHUS, HAIHYUC
MIPaBOCO3HAHUS, PKOJIOTHYECKON KYJIbTYpPBI; CIIOCOOHOCTh CTaBUTh IICJIM U CTPOUTDH KU3HCHHBIC
IIJIAHBL.

JIMIHOCTHBIC PE3yNIbTAThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaXaroT cHOpMUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JeSATENbHOCTH 00yUYaloluXcs B MPoIlecce peann3aun
00pa3zoBaTeNbHON ACATEIHHOCTH.

JIMYHOCTHBIC PE3yNIbTaThl OCBOCHUS TpeaMeTa «XHUMHEs» OTPaKaT CPOPMUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON M TIPAKTHUYECKOM JNEATSIIEHOCTH 00YUaIONUXCs B MPOIIECCe peatn3aun
00pa3oBaTebHON AEATEIHPHOCTH, B TOM YHCIIC B YACTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HAHHUS O0YYArONIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U O0S3aHHOCTEH, YBAKCHHSI K
3aKOHY W MPABOTIOPSIKY;

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHIIaX MEXKIMYHOCTHBIX OTHOIICHHUN B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JACSITEILHOCTH TIPU CO3JIaHUU YICOHBIX MMPOCKTOB,
pelIeHnH y9eOHBIX M MO3HABATEIIBHBIX 32124, BHITTOJIHEHUH XUMUYECKUX IKCIIEPUMECHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
MIPU aHAJIHM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIHbHOCTH;

2) NATPUOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYCCKOMY M HAYYHOMY HACICIHIO OTEUYECTBECHHOU
XHMUH;

YBa)XEHHSI K TPOLIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO MPHIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHBIE HAYKH €CTh PE3y/IbTaT JJIUTCILHBIX HAOIIOICHHUIA,
KPOIOTJIMBBIX SKCIIEPUMEHTAILHBIX TTOUCKOB, TTIOCTOSTHHOTO TPY/Aa YY€HBIX U IPAKTHKOB;

WHTEpeca M TI03HABATEIIbHBIX MOTHMBOB B TIOJYYCHHH U TOCIEAYIOIIEM aHaIu3e
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBCHHOT'O CO3HAHUS, STHICCKOTO ITOBEICHHS,

CIIOCOOHOCTH OIICHWBATh CHUTYAIldW, CBS3aHHBIE C XHUMHUYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIIEHHUs, OPUEHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE IOBEJCHWE W TOCTYIIKM CBOHMX TOBAPHINEH C TO3HIIHNA
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS TIOCTIEACTBUIA MOCTYIIKOB,;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHUMAaHHUS IIEHHOCTECH 370pOBOTO W 0€30MMacHOro o00pa3a XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DPU3MYECKOMY U TICHXUYECKOMY 3/I0POBBIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUA TOCJICACTBUN W HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS aIKOTOJIS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3a7ad COLUAIBLHOU
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TPYJa U pe3yJibTaTaM TPYIOBOH JACSITEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, MHTEPECOB M MOTPEOHOCTEH OOIIECTBA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJAHON U COLIMATBHOM CPEBI;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIIed MPUPOIHOM cpene,
YMEHUS MPOTHO3UPOBATH HEOJATONMPUSTHBIE SKOJOTUYECKUE TOCIEACTBUS MPEANPUHUMAESMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITUAIIBHON MPAKTHKE, CMTIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
00IIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoHaIBHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU 1IEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIIEHHOCTH B OCOOOW 3HAYMMOCTH XWMHH ISl COBPEMEHHOW NHMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHUH TII00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOI,
OSHEPTeTUYECKON, THUIIEBOM W JKOJOTHYECKOM OE€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IO3HaHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS



aHaM3a W OOBSCHEHHS SIBIICHUI OKPYXKAIOMIET0 MHUpa M MPOHCXOIIIINX B HEM W3MEHEHHIA,
YMEHHSI IeJ1aTh 000CHOBAHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOIh30BaTh XMMUYECKHE 3HAHUS ISl PeICHHsI TIpo0iieM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMyHbIX chepax npodeccrnoHaTbHON
JESTSIILHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATBI
MertanpeamMeTHble pe3ysibTaThl OCBOEHUS MPOTrpaMMbl [0 XMMHMM Ha YPOBHE CPEJHETO OOIIEro
00pa3zoBaHMs BKIIIOYAIOT:

3HAYNMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033p€HI/I$I 06yqa101111/1xc;1 MG)KI[I/ICIII/IHJII/IHapHI)IG
(MeXmpeIMeTHbIE) OOLICHAYYHBIC TIOHSATHS, OTPAKAIONIHE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBICHUE, IPOLECC, CUCTEMa, HAY4YHbIH (aKT, IPUHLMUII, THUIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHSs, HCCIICIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHUBEPCAJIbHbBIE yucOHBIC JEACTBUSA (To3HaBaTeIbHBIE, KOMMYHHUKATHBHBIE,
peryiasTHBHBIC), oOecneunBaronie (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLMAIBHOM KOMIIETEHIIH 00yJaromuxcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh ~ OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBIE AEWCTBUS B IIO3HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCAIbHBIMU yUE€OHBIMHU
II03HaBaTCJIIbHBIMU, KOMMYHI/IKEITI/IBHBIMI/I n pel"y.]'[f[TI/IBHI)IMI/I HeﬁCTBHHMH.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpUBaTh €&
BCECTOPOHHE;

ONpeNeNsaTh LeNU JeATeIbHOCTH, 3a/aBas NapaMeTpbl U KPUTEPUM HUX JOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHH M yCTaHaBIMBAaTh KX B3aUMOCBS3b, HCIIOIb30BAThH
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHHUS OT/IETbHBIX (PAKTOB U SBICHUH;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA Knaccn(bm(aunn BCIIIECTB U XUMHNYCCKHUX peaxum‘fl;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE pacCyKIeHUs (MHIYKTHBHBIC, JE€IYKTUBHbIE, IO AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBO/IbI U 3aKJTFOUCHUS;

IIPUMCHATE B INPOLUECCE IMO3HAHUA HCIIOJB3YEMBIC B XUMHWH CHUMBOJIUYCCKHE (3HaKOBLIe)
MOJIeIIH, TTPeo0Pa30BhIBATH MOJIEIHHBIC NMPEJCTABICHUS — XUMHYECKUH 3HaK (CUMBOJI) DJIEMEHTA,
XUMHUYecKass (GOopMyna, YypaBHEHHE XHUMHUYECKOM peakiuu — TpU pPELlIeHUH Y4eOHBIX



IIO3HABATENIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHATh HAa3BaHHbBIE MOJEJbHBIE MPEICTaBICHUSL
JUISL BBISIBJIEHUS XapaKTEPHbIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEAKIIM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINM;

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENIEHO C(hOpMyTUPOBAaHHBIEC BONPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJI€Th HABBIKAMHM CAMOCTOSITEJILHOIO IIJIAHUPOBAHUS M IPOBEJIEHHUS] YYEHHYECKHX
9KCHEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
INPOTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTh 00OOLIEHHS M BBIBOJBl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOIOB pEHICHUS
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMAaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble Tmocodus, pecypcbl HMHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh Y HEIIPOTHUBOPEUMBOCTH;

(dopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U O0TOOpe
uH(popMaLu, HEOOXO0AUMOM /17151 BBIIIOJIHEHUS YUE€OHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecKue M MaTeMaTW4yecKue) 3HakKu |
CUMBOJIBI, (hopMyibl, abOpeBHATYpbl, HOMEHKJIATYpPY;UCIIOIb30BaTh 3HAKOBO-CUMBOJINYECKHE
CpeJICTBA HArJISAHOCTH.

KoMmmyHukaTnBHbBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:
3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOM TeMbI B XOJ€ TUAJOra W/ Ui TUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHHS] OTHOCUTEIBHO BHIIIOJHEHUS
IIPEI0KEHHON 3a1a4H;
BBICTYNIaThb C IPE3EHTAlMEN pe3yJbTaTOB I103HABATEIbHONW JESATEIBHOCTH, IOJIYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM TpPU  BBIIOJHEHUH XMMHYECKOTO
HKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEIOBAHHIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3alu y4yeOHOro MpoekTa, U (HOpMyaHpoBaTh BHIBOJBI MO pe3yibTaTaM MHpPOBEIEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.
PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA:
CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBJISATh CBOIO I103HABATENbHYIO JI€ATEIbHOCTH,
onpenenss e€ eI U 3aJaud, KOHTPOJHUPOBATh M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii alrOpUTM JIEHCTBUN NpU BBIOJHEHWU YYE€OHBIX M MCCIIEOBATENbCKUX 3aad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOTyYeHHUS! HOBBIX 3HAHUI O
BEIIECTBAX M XMMHYECKHX PEaKIUsIX; OCYLIECTBIATh CAMOKOHTPOJIb AEATEIbHOCTH HA OCHOBE
CaMOaHaJIM3a U CAMOOLICHKH.



HPEAMETHBIE PE3YJIbTATHI

[IpenmeTrHbIe pe3yabTaThl OCBOCHUS MPOrPaMMbI IO XMMHUHU Ha yriyOJEHHOM YpOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHUPUYECKHe Ui y4eOHOro mpeaMera
«XUMHUS» HaydHble 3HAHUSA, YMEHHUS U CIOCOOBI JEUCTBUU MO OCBOCHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUBI JESTEIBHOCTH 10 MOJYyYEHUIO HOBOTO 3HAHMS U MPUMEHEHHIO
3HAaHWA B Pa3jMYHBIX YYEOHBIX CUTYallUsSX, & TAKKe B PEANbHBIX J>KU3HEHHBIX CHUTYAIIHSX,
CBSI3aHHBIX C XuUMHUEH. B mporpamme mo XuMuM HpeIMETHBIE Pe3yJbTaThl MPEACTABICHBI I10
roJiaM U3y4eHus.

10 KVIACC

[TpenmMeTHbIE pe3yapTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs» OTpa)karoT:

c(OPMHPOBAHHOCTh TPEJICTABICHUI: O MECTe W 3HAYCHUM OPraHMYECKOW XUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ POoJH B 00ECIIeUeHUU YCTONYMBOTO Pa3BUTHUS YEIOBEUYECTBA B
pelieHrur MpoOIeM IKOJIOTUYECKOM, IHEPreTUYecKol M MUIIEeBON O0€30MacHOCTH, B Pa3BUTHUU
MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECIECUECHUU
PalMOHAILHOTO TPUPOJIONIONB30BaHus, B (OPMHUPOBAHUN MHUPOBO33PEHUS U OOIIEH KYyIbTYpHI
YeNOBeKa, a TaKKe DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MIPUPOJTHON Ccpene;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJIATrAOLINE
MOHATHA — XHUMHYECKHI BJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA 0007104YKa aTroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIU3allds aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKasl CBsI3b, MOJIb, MOJISIpHAasT Macca, MOJIAPHBIA OOBEM, YIJIEPOJHBIM CKEJIET,
(GyHKIMOHAIbHAs TpYyIIa, paguKkai, CTPYKTypHble (QopMmyibl (pa3BEpPHYTbIE, COKpalIEHHBIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHAas M MPOCTPAHCTBEHHas (reoMeTpUyecKas, ONTHYecKas),
MU30MEPBI, TOMOJIOTUYECKUN psiZl, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA- M a30TCOAEpIKAIlNE
OpraHMYECKHUE COEIUHEHMsI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHbIE
COCIMHEHUS; TEOpUH, 3aKOHBI (mepuoaudeckuii 3akoH JI. M. MenneneeBa, Teopusi CTpOSHUS
oprannyeckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH
COXpaHEHHMS] U TIPEBpAIlCHHs] DSHEPTUM TPH XUMHYECKHX PEAKIUIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKalllue B OCHOBE MOHUMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTH XUMHYECKMX SIBIIGHUM;, TPEJACTAaBIECHUS O MeEXaHUu3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMUUYECKMX W KHUHETHYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BIIUSSHUM aTOMOB U TPYIIl aTOMOB B MOJIEKYyJax (MHAYKTUBHBIN U
Me3oMepHbIi 3 dektsl, opueHntanTeil u |l pona); dakTomornueckue CBEICHHS O CBOWMCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30I1aCHOM MCIOJb30BaHUHU BaXKHEUIIUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON J[eATEeIhbHOCTH YeNOBEeKa, OOMMX HAyYHBIX MPUHIUIAX XHUMHYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOIA, TEPEPadOTKH HEPTH);

chOpMUPOBAHHOCTh ~ YMEHWW:  BBIABIATH  XapaKTepHbIE  MPU3HAKKA  TOHSITHH,
YCTaHaBIMBAaTbUX B3aHMMOCBSA3b, HCIIOJIB30BAaTh COOTBETCTBYIOUIME MOHSITHS MPU OMHUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COEMHEHUN;

c(OpPMHPOBAHHOCTH YMEHHIA:

HCIOJIb30BaTh XMMHUECKYI0 CHMBOJIMKY ISl COCTABJICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKHX BELIECTB;

COCTaBJISITh YpPaBHEHUsI XUMUYECKMX pEaKUM M  pacKpblBaTh MX  CYIIHOCTb:
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIIUH  MOCPEJACTBOM  COCTABJICHHUS  AJIEKTPOHHOIO



OamaHca ITHX peakUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBIEHUS HX MOJHBIX U
COKpAIlCHHBIX HOHHBIX YPAaBHECHMIA;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHMYECKHUX BEIIECTB Ul MJUIIOCTpAlUU  MX
XMMHYECKOI'0 ¥ IPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OPMHPOBAHHOCTb YMEHUH: YCTAHABIMBATh IPUHAJIC)KHOCTh U3YUYEHHBIX OPIraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOSHUIO K ONpPEAeNEHHOMY KIIAcCy/TpyIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUs 10 cucremarnyeckoi HoMmeHkiarype (IUPAC) u npuBoauTh TpUBHAIbHBIC HA3BaHUS
JUIs  OTAENbHBIX MPEICTaBUTENEH OPraHUYeCKUX BEIIECTB (ITWJICH, AalleTUIEH, TOJIyOl,
[JIMUEPUH, STWIECHIIUKOIb, (QeHos, (OopMalbIEruj, aneTaiabIerujl, aueToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBAs, OJIEMHOBAs, MaJbMUTHHOBAs KHCJIOTbI, IJIMIIMH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIINH, TUBHHUI, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

Cc(OPMHUPOBAHHOCTE YMEHHS ONPEIENATh BUJA XUMHUECKOW CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAsS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (QU3MUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENEH Pa3InYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AQJIKa/JIME€HOB, AJKHHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIMPTOB, AIbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOA0OB (MOHO-, TU- U MOJMCAXapUa0B),
WUTIOCTPUPOBATh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPaBHEHMSIMH COOTBETCTBYIOILUX
XUMHYECKHX PEAKIUi ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (HhOPMYIT;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KJaThb Ha KOHKPETHBIX IpHUMEpax XapakTep
3aBHCUMOCTH PEAKI[MOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBAJICHTHOM CBSI3U (O- U T-CBSA3M), B3aMMHOT'O BIMSHUS aTOMOB UM IPYII aTOMOB B MOJIEKYJIax;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOYHUKH YIJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepaboTKM MW MPAKTUYECKOE NPUMEHEHHUE
IPOJYKTOB EPepadOTKHU;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAHUH O ECTECTBEHHO-HAY4YHBIX METOJax
MO3HAHUSI — HaONIO/IEHUH, W3MEpPEHUH, MOJEIMPOBAHUHU, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

COPMHPOBAHHOCTh ~ YMEHHMsSI  NPUMEHSATHOCHOBHBIE  OIEpallMd  MBICIUTEIbHOMN
NEeSTeNIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOILIeHHE, CHUCTEMAaTH3alHI0, BBISIBICHUE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIs U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIuii;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMU U
NpPEICTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHbIX IpPEAMETOB i Oojiee OCO3HAHHOTO
MOHMMAaHHUS CYIIHOCTH MaTepUaibHOrO €JMHCTBA MHpPA, MCIOJb30BAaTh CHUCTEMHBIE 3HAHHS I10
OpraHUYECcKON XMMHUU AJisi OOBSCHEHUS U NMPOTHO3UPOBAHUS SBJICHHUM, HMEIOLINX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOAUTH PACUYETHI IO XUMHUYECKMM (opMmylraMm u
YPaBHEHUSAM XHMHUYECKUX DPEaKIMH C UCHOJIb30BaHWEM (PU3MUEeCKHX BENWYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapPaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPaHUs, INIOTHOCTH T'a3000pa3HbIX BEILECTB;



c(OPMHPOBAHHOCTh YMEHHH: IPOTHO3MPOBATH, aHAIU3UPOBATh U OLEHUBATH C MO3MLUHN
HKOJIOTHYECKOM O0€30MacHOCTH MOCIEACTBUS OBITOBOM M NPOM3BOJCTBEHHOM JAEATEIBHOCTH
YeJIOBEeKa, CBS3aHHOM C TepepadOTKON BEIIECTB, MCIOJIB30BATHIIONYUYCHHBIC 3HAHUS IS
HPUHATHS TPAMOTHBIX PEIIEHUH TPOo6IeM B CUTYalUsIX, CBSI3aHHBIX C XUMHEH;

c(OPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEIBHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUH
AKCIEPUMEHT (IIOJyYEHUE U U3yUEHHE CBOMCTB OPraHMYECKHUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU
YIJIEBOJOPOAOB PA3IMYHBIX KJIACCOB M KUCIOPOACOAEPKAIIUX OpPraHUYECKHX BEILECTB,
pellIeHHe HSKCIEPUMEHTAIBHBIX 3aJad [0 PACHO3HABAHUIO OPraHUYECKUX BEIIECTB) C
coOuo/ileHeM TNpaBuwil  0e30macHOro  oOpallleHMsT C  BEUIeCTBaMH U JIAOOPATOPHBIM
o0OopynoBanuem, (HOpMyIUpOBaTh IENb HCCICIOBAHUSA, NPEACTABIATH B pa3iudHOU (dopme
pe3ynbTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATD U OLICHUBATH UX JIOCTOBEPHOCTS;

c(OPMHPOBAHHOCTb YMEHHI:

coOuro/1aTh MpaBHJIa HKOJOTHYECKU IIeJIeCO00pa3HOro IMOBEJIEHHUs B OBITY U TPYJOBOM
JIEATEIIbHOCTH B LEJAX COXPAaHEHUs CBOETO 3J0POBbs, OKPYKAIOUICH NPUPOIHOM Cpeasl U
JOCTHKEHMS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OIACHOCTb TOKCHUYECKOI'O ACUCTBHUS Ha JKUBBIE OPraHU3MBbl ONPEICIIEHHBIX
OpPraHMYECKUX BEIIECTB, IOHUMas cMblci nokazaress [1/1K;

AHAIM3UPOBATh  L€I€COO0Pa3HOCTh  NPUMEHEHHMsS]  OPraHMYeCKHUX  BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TI0/Ib3A;

c(OPMHUPOBAHHOCTh YMEHMH: OCYLIECTBIATH ILeJICHANPaBIECHHbIH IMOMCK XMMHUYECKOH
UHGOpPMALUU B Pa3IMYHBIX HUCTOYHUKAX (HayyHas M ydyeOHO-HayudHas JHUTeparypa, CpeicTBa
MaccoBoi HMH(popManuu, HMHTEpHET M Jpyrue), KPUTHYECKA AaHAJIM3UPOBATh XHMHUYECKYIO
uH(popMalLnio, rnepepadarbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON y4eOHOI
3aJ1adeil.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmas M HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(OPMHPOBAHHOCTD MPECTABICHUNA: O MAaTepUAILHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTSIX
U IIO3HABACMOCTH SIBJICHUN IPHUPOIBI, O MECTE€ U 3HAYCHUM XMMHH B CHUCTEME €CTECTBEHHBIX
HayK U €€ posiu B 00€CIeYeHUH YCTOWYMBOTO Pa3BUTHSL, B PELICHUU MPOOJIEM SKOJIOTMYECKOH,
HHEPreTUUECKO M THIIEeBON O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/1aHUU HOBBIX
MaTepuajoB,  HOBBIX  HMCTOYHHMKOB  OSHEprMM, B  OOECINEYEHUH  palMOHAIBLHOTIO
IPUPOONOIb30BaHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U 001l KYIbTyphl YeNIOBEKa, a TAKKe
HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAaHHUW, KOTOpas BKJIKOYACT: OCHOBONOJATrarolIue
MOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIBL, HJIEKTPOHHAsE 000JI0YKa aToma, S-
, p-, d-aroMHBIE OpOWMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMma, THOpHIH3alus
aTOMHBIX oOpOWTaneil, MOH, MOJeKyJa, BaJEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTb, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJIEHTHAas, HWOHHAas, MeETaJNIM4YecKas, BOJOpOJHAs),
KPUCTAJIIIMYECKAsT PEIIETKA, XUMHUYECKas PEaKLus, pacTBOP, AJIEKTPOJIUTHI, HEJIEKTPOJIUTHI,
JJIEKTPOJIUTUYECKAs ~ AUCCOLMALUA, CTENEHb JUCCOLMALMM, BOJOPOAHBIA  IIOKA3aTellb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIIOBOI 3(h(PEKT XUMUUECKON peaklny, CKOPOCTh XUMHUECKOMN
peakiuy, XUMHUYECKOe paBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOJIUTHUECKON
aucconuanuu, nepuoaudeckui 3akoH .M. MeHneneeBa, 3aKOH COXPaHEHMsI MacChbl BELIECTB,
3aKOH COXPaHEHUS U IPEBPALIEHUs SHEPTUM IIPU XUMHUYECKUX PEaKLMIX, 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JIEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH A3BIK XUMUH,



MHPOBO33PEHUYECKHNE 3HAHUsA, JIEXKAIIUE B OCHOBE NOHUMAHUS NPUYMHHOCTH U CHCTEMHOCTHU
XUMUYECKHUX SIBJIICHUM; COBPEMCHHBIC IIPEJCTABICHUS O CTPOCHHM BEIIECTBA HAa ATOMHOM,
WOHHO-MOJIEKYJISIPHOM M HAJMOJICKYJISIDHOM YPOBHSAX; IPEIACTaBICHUS O MeEXaHU3Max
XUMUYECKUX PEAKUUi, TEPMOJMHAMHUYECKMX M KHHETHUYECKMX 3aKOHOMEpPHOCTSAX HX
NPOTEKaHUs, O XHMHYECKOM DPaBHOBECHH, pacTBOpaXx U  JUCHEPCHBIX CHCTEMaXx;
(akTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJIYYEHUH U O€301MacHOM HCIOJIb30BAHUU
BOKHEHIINX HEOPTaHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOW MAEATENbHOCTH YEJIOBEKa,
0o0LIMX HAYYHBIX IPUHLUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUI: BBISIBJIATH XapaKTEpHbIe MPU3HAKU MOHSITUN, YCTaHABIUBATh
UX B3aUMOCBA3b, HUCIIOIb30BATh COOTBETCTBYIOIIME IOHATUS IPU ONHMCAHWM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JUISI COCTaBICHHUS
dbopMyn BemIeCTB W ypaBHEHUH XHUMHUYECKUX PEAKIU, CHUCTEMaTHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHalibHbIC Ha3BaHHS OT/ICIbHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEJIEISITh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKUX
9JIEMEHTOB B COEIUHEHUSX, BUJ XUMHUYECKOH CBs3HM (KOBaJICHTHAs, MOHHAs, MeTaJIn4yecKas,
BOJIOPOJIHAS ), TUI KPUCTANIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTb CBOICTB BEILIECTB OT BHJA
XUMHUYECKON CBS3M U TUNA KPUCTAJUIMYECKOW pEIIETKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3U;

c(OpMUPOBAHHOCTh YMEHHI: KIAacCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBY, XMMMUYECKHE pEaKLUU IO PA3IUYHBIM NPU3HAKaM (YUCILy UM COCTAaBY pearupyromux
BEIIECTB, TEIUIOBOMY O3((eKTy peakuuu, H3MEHEHHIO CTENEeHEeW OKHUCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYacCTHMIO KaTajau3aTopa W JApPYrHe); CaMOCTOSTENbHO BBIOMPATh OCHOBAaHUS U
KPUTEPHH IS KJIacCU(UKAIIMHN N3YYaeMbIX BELIECTB U XUMUUECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHMSI PACKpBIBaTh CMBICT Teproauyeckoro 3akona JI. U.
MengeneeBa U JI€MOHCTPUPOBATH €ro0  CHCTEMAaTU3UPYIOIIYIO, OOBSCHUTENIBbHYIO U
HNPOTHOCTUYECKYIO (YHKIINY;

c(OPMHPOBAHHOCTh YMEHMI: XapaKTE€pPHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMHYECKHX JJIEMEHTOB IepBOro—4erBéproro mnepuonos llepumommueckon cucremsr [I.H.
MeHieneeBa, UCNONB3Ysl MOHATHS «IHEPIETUYECKHE YPOBHHU», «QHEPre€TUYECKHE IOJTYPOBHU,
«S-, p-, d-atoMHBIEe OpOUTANN», «OCHOBHOE W BO30YKAEHHOE DHEPreTHUCCKUE COCTOSHHUS
aToMay; OOBICHATH3aKOHOMEPHOCTH HW3MEHEHMs CBOMCTB XMMHYECKHX OJJIEMEHTOB M UX
COEMHEHMH 10 niepuojiaM u rpynmam Ilepuoguueckoii cucremsl [. 1. MenneneeBa, BaJ€eHTHbBIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapaKTepu30BaTh (OMMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA BELIECTB Pa3JIMYHBIX KJIACCOB, IMOATBEPXKAATh CYIECTBOBAHUE I'€HETUYECKOM CBA3U
MEXy HEOPTraHHYECKMMU BEIIECTBAMHU C IIOMOIIBIO0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
peaKkuii;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTb: OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakiuii MoCpeICTBOM COCTABIICHHS 3JIEKTPOHHOIO OajlaHCa 3THUX peakiyif; peakuuil HOHHOTO
oOMeHa MyTEM COCTaBJI€HUS HX IMOJHBIX M COKpaUIEHHBIX HOHHBIX YpaBHEHHH; peakuuil
TUAPOJIN3A; Peakuil KOMIIEKCOOoOpa3oBaHMs (Ha NpUMEPE T'HIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMUHHUS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTHM MPOTEKAHUS XMMHUYECKHX
peakuMii ¢ yd4€TOM HX DSHEPreTMYECKHMX XApPAaKTEPUCTHUK, XapaKTep H3MEHEHHs CKOPOCTH



XUMHYECKON pEeakiuu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIECHUs
XUMHUYECKOT'O PAaBHOBECHUSI 1101 BIUSHUEM BHEIIHUX Bo3jaecTBull (mpunuun Jlelllarense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPHU30BATh XUMHUECKUE PEAKIINH, JISKAIINE B OCHOBE
MPOMBIIIJICHHOTO TIOMYyYEHUS] CEepHOW KHUCJIOThL, aMMHaka, OOIIMe Hay4Hble MPUHIIUIIBI
XUMHYECKHX MPOU3BOJICTB; I€I€COO00Pa3HOCTh MNPUMEHEHUS HEOPraHWYeCKUX BEIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIOIH3a,;

c(hOpMUPOBAHHOCTH BIAJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO IMO3HAHUS SIBJICHUN
npupoabl — HaOMIOJEHHe, U3MEpPEHHe, MOJEIHPOBAHUE, OKCIEPUMEHT (peajbHbli U
MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs] NPUMEHSATb 3TU 3HAHUS IMPU
OKCIIEPUMEHTAILHOM WCCIEAOBAHUN BEIIECTB M JUISI OOBSCHEHUS XUMHUYECKHX SBJICHHUIA,
MMEIOLHUX MECTO B PUPOJE, TPAKTUUECKON JEATEIIBHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISIBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MPEJCTaBICHUSIMA JPYTMX €CTECTBEHHO-HAYYHBIX MPEAMETOB s Oojee OCO3HAaHHOIO
MMOHUMaHUs MaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHSI TIPOBOJUTE PACUETHI: C UCIIOIB30BAHUEM TOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAST KOHIICHTPAIIMs»; MAcChl BellecTBa UK 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce MM 00BEMY OJJHOTO U3 YYACTBYIOUIUX B PEAKIIUU
BEIIICCTB; TEIUIOBOTO 3(eKTa peakinuu; 3HaYCHUS BOJOPOIHOTO TIOKA3aTeNIs PACTBOPOB KUCIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JAMCCOLMAIMM; MAacChl (00bEMA, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEaKLMM, €CIM OJHO M3 MCXOAHBIX BEUIECTB JaHO B BHJIE PACTBOpPA C ONpPEACIEHHON
MacCcOBOHM JI0JIe pacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); IIOJIU
BBIXO0/Ia TTPOJIYKTA PEAKIIUN; OOBEMHBIX OTHOILIIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IJIAHUPOBATh M MPOBOJAUTH XUMHUYECKUI
HKCIIEPUMEHT (MIPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKUX BEIIECTB, ONPEIEICHUE CPEIbl PACTBOPOB BEIIECTB C MIOMOIIBI UHAUKATOPOB,
W3y4YeHUE BIUSHHUS Pa3IUYHBIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOW pEaKIMH, peIlieHue
AKCIIEPUMEHTANIbHBIX 3a/au 1o Temam «Metamibl»y u «Hemeramisl») ¢ cOOM0IeHHEM TPaBHIT
Oe3omacHOro oOpalieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
HeNb HCCIENOBaHUS, TMPEACTaBIATh B pa3nuyHOW (opme pe3yabTaThl IKCIEPUMEHTA,
AHAJIU3UPOBATH U OLICHUBATHUX JTOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTh YMEHHMIA: COOIIOATh MpaBUiia MOJb30BAHUS XUMUYECKON TTOCYI0N 1
nabopaTtopHbIM 000pyaOBaHUEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLHUSIMU
MO BBIMOJTHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMYECKH IIeTIeCO00pa3HOTO
MOBEJICHUSI B OBITY W TPYIAOBOM NEATEIBPHOCTH B IEJSIX COXPAHEHHS CBOETO 3I0POBBA,
OKpYKalolllel TPUPOJHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
OMacHOCTh TOKCHYECKOTO JEHCTBUSI Ha KUBbIE OPraHU3Mbl OINPEACIIEHHBIX HEOPTraHWYECKUX
BEILECTB, TOHUMas cMbIci nokazarens [TK;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH IIEJICHANPABICHHBIA TOUCK XHUMHYECKOM
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uH(popmanuu, HWHTepHET W JApyrue), KPUTUYECKH aHAIM3UPOBATHXUMHUYECKYIO
uH(popMaIrio, mepepadaThiBaTheé W HCIIONB30BAThB COOTBETCTBUU C TMOCTABJICHHON yueOHOMU
3aJaden.
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AJIKEHbI, AJIKAIUECHbI, AITKUHBI
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Uroromnopazaeny 54
Paznen 3.Xumus 4 )Ku3Hb
31 Mertoapl TO3HAHMS B XUMHH. 9 POIII
XuMus U )KU3Hb
Hroromnopasaery 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 8
I[TPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

~

Temaypoka

KoanuecTrBouyacoB

Bce
ro

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Haranzyq
eHHUs

DJIeKTPOHHBbIeNU(PPOBHIEOOPA30BAT
eJIbHbIEepecypchl

[Ipenmer u 3HaueHue
OPraHUYeCKON XUMHH,
IPEJICTaBICHUE O
MHOT000pa3uy OPraHuYeCKUX
COCIMHEHUN

PoII

DIIEKTPOHHOE CTPOEHUE aTOMa
yriepojia (0CHOBHOE U
BO30YX/IEHHOE COCTOSIHUS).
BaneHTHBEIEBO3MOXKHOCTHATOMA

yriepozaa

PoII

XuMuyeckas CBs3b B
OPTaHUYECKUX COCTMHECHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBAJIEHTHOM CBSI3HU, CIIOCOOLI
paspbiBa CBsA3EH

PoII

Teopus crpoeHus
OPraHMYECKHX COCTUHEHUMN A.
M. bytneposa

Buasl uzomepuu: cTpykTypHas,
IIPOCTPAHCTBEHHAS.
DneKkTpoHHBIE 3P HEKTH B

PoOII

POII




MOJIEKYJIaX OPraHUYEeCKUX
COCIMHEHUN

IIpencrasnenue o
KJIacCU(UKALIUN U
CHCTeMaTHYeCKast
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIICCTB

POl

Knaccudukanus peakuuii B
OPraHUYEeCKOW XUMHUHU

Cucremarusanus U 00001IeHne
3HAHUU II0 TEME

PoII

POLI

10

AJKaHBI: TOMOJIOTHYCCKHHA PsijI,
oOmras ¢popmyina,
HOMEHKJIATypa U U30MEpHs,
JNEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI

du3znyeckrue U XUMHUYECKUeE
CBOICTBA aJIKaHOB

POII

POLI

11

Haxoxnenue ajgkaHosB B
npupoje. CriocoObl OTydeHUst
Y IPUMEHEHUE ATKaHOB

PoII

12

[uknoankansl: o0IIast
dbopmysa, HOMEHKJIATypa 1
M30MepHs, 0COOCHHOCTH
CTPOCHUA U XUMHUYCCKHUX
CBOICTB, CITIOCOOBI OTyYEHUS
U TIpUMEHEHUE

PoII




13

14

15

16

Pemenne pacy€THbIX 3a1a4 HA
oTpeIeTICHUE MOJICKYJIIPHOMN
(bopMyJIBI OPraHUYECKOTO
BEIISCTBA [0 MACCOBLIM JIOISAM
aTOMOB 3JIEMEHTOB, BXOIAIINX
B ero coctaB. CHcTeMaTu3alus
1 000011eHHE3HAHUUIIOTEME

AJIKEHBI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MouiekyJl. CTpyKTypHast U IHC-
TpaHC-U30MEPHUSATKEHOB
dusnyeckrue U XUMUYECKHE
CBOICTBA aJIKCHOB.
[IpaBumoMapkoBHUKOBa

CriocoObI nostyyeHust u
NpPUMEHEHHE aJIKeHOB

POLI

POLI

POII

POII

17

[IpakTuueckas padbora Ne 1 o
teme "llonydyeHue sTuneHa u
W3y4YEeHUE ero CBOUCTB"

PoII

18

19

Pemenune pacu€THbIx 3a/1a4 Ha
OINpeIETIEHUE MOJIEKYJIIPHON
(bOopMyJITBI OPraHUYECKOTO
BEIIIECTBA

ATKaaueHbl: CONpsHKEHHBIE,
W30JTUPOBAHHBIE,
KyMYJIHPOBAaHHBIE.
Oco0EHHOCTH AJIEKTPOHHOTO

PoOII

PoOII




CTPOCHUS

20

21

XUMHUYECKUECBOMCTBACONPSKE
HHBIX/INEHOB

CrniocoOblI noy4eHus u
PUMEHEHUE aJIKaIueHOB

PoII

POLI

22

AJKWHBI: TOMOJIOTHYECKHH Psij,
obmras popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI, (hr3nUecKue
CBOMCTBaA

POLI

23

XMMHYECKUECBONCTBAAJIKUHOB

POl

24

25

KauecTBeHHBIE peakiuy Ha
TPOMHYIO CBSI3b

CriocoObI nostyueHust u
NpUMEHEHHE aTKHHOB

POLI

POII

26

Pemenue 3agau: pacu€rsl o
YPaBHEHUIO XUMUYECKOU
peakuuu

PoII

27

28

29

Cucremarusanus 1 00001eHne
3HAHUU II0 TEME

ApEHBI: TOMOJIOTUYECKUH P,
obmas popmyna,
HOMEHKJIaTypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHUE
MoJIeKyJ OeH30J1a U TOIyoa,
ux (pusmyeckue cBONCTBA

XUMHYECKUE CBOWCTBA apEHOB:

PoII

POII

POII




PCaKMu 3aMCIICHUA

30

31

XUMHYECKUE CBOMCTBA apEHOB:
peaKIu IPUCOETUHEHUS,
OKHCJICHHE TOMOJIOIOB OCH30J1a
OCco0EHHOCTUXUMHYECKUX CBOM
CTBCTHpOJIA

POl

POLI

32

Pemenne pacu€THbIX 3a1a4 HA
OIIpEEIIEHNE MOJIEKYJIIPHOU
(bopMyIbl OPraHMYECKOro
BELIECTBA

POLI

33

CriocoObI mosTyueHust 1
NPUMCHEHHE apCHOB

POl

34

35

36

['eneTnueckas CBA3b MEXKAY
pa3IMYHBIMU KJIaCCaMU
YTJIEBOAOPOIOB

Pacuérsl o ypaBHEHUSAM
XUMUYECKHUX PEaKLIUM.
CucreMmaru3anus 1 0000IIeHne
3HAHHH 10 TEME

ITpuponusrii ras. [lomyrHsle
HEe(TSHbIE ra3bl

POl

POLI

POLI

37

KameHHBIi yroas U IpOIyKThI
ero nepepadoTKu

PoII

38

39

Hed1b 1 ciocoOsI eé
nepepaboTKH.
[IpumenenuenpoIykToBIEpepa
O6oTknHEPTH

I'enernueckas cBs3b MCKIAY

PoII

POII




pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

40

l"anorenonpounsBoaHbIE
YIJIEBOAOPOAOB: 3JIEKTPOHHOE
CTPOCHUE; pEeaKLUH 3aMELICHUs
rajoresa

POl

41

Jle¥icTBue 1iemoue Ha
raJOreHIPOU3BOIHBIC.
BsaumoneiicTeue
JIMrajJoreHajJKaHoB ¢ MarHueM
1 [IUHKOM

POl

42

43

Cucremaruzanus U 00001IeHne
3HaHUI MO pa3feny
"VYrineBonopoasr"
KonTponbHas pabota mo Teme
"Vranesonopoast"

POl

POLI

44

45

46

IIpenenbHbIe OTHOATOMHBIE
CIIUPTHL: TOMOJIOTUUECKHH P,
oOmrast popmyna, CTpoeHUE
MOJIEKYJI, U30MEpHs,
HOMEHKJIATypa,
KJlaccupukanus, Gpuznyeckue
CBOMCTBaA

XMUMHYECKHE CBOMCTBA
MPEAEIbHBIX OJTHOATOMHBIX
CIIUPTOB

CrniocoOsl nosydeHus u
NPUMEHEHHE OJTHOATOMHBIX
CIIHPTOB

POII

POII

POI




47

[Ipocteie 3¢upsr:
HOMEHKJIATypa U U30MepHs,
0COOEHHOCTH (PU3UYECKUX U
XUMHYECKHX CBOWUCTB

POLI

48

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIIMUEPHUH, UX
bu3nyeckrue 1 XUMUUYECKHE
CBOMCTBA

POl

49

CriocoObI mosTyueHust 1
NPUMEHEHHE MHOTOATOMHBIX
CIIMPTOB

POl

50

51

DeHOII: CTPOCHUE MOJICKYJIBI,
¢u3nveckne CBOMCTBA.
TokcuaHOCTHpEHOA

XuMuyeckuecBoicTBadenona

POl

POLI

52

CrnocoOsl nonydeHus u
npuMeHeHue (eHosa

PoII

53

54

55

[TpakTuyeckas padora Ne 2.
Pemenune sxcriepuMeHTATBHBIX
3a1a4 1o teme "CrupThel U
¢deHnomnsr"

Cucremarusanus U 00001eHue
3HAHUH 110 TEME

ANbIeruapl ¥ KETOHBI:
IIEKTPOHHOE CTPOEHUE
KapOOHMIIBHOM TPYTIIIbI;
TOMOJIOTHUECKHUE PSAbI, 0011ast
dopmyna, uzomepus u

PoII

POII

POII




HOMEHKJIaTypa

56

57

58

ANBIEruIbl ¥ KETOHBI:
¢u3nueckrue CBONCTBA,
peaKIy MPUCOCTUHEHHUS
Peakunu okucnenus u
Ka4eCTBEHHBIC PEAKIINU
aJIbJIETH/IOB ¥ KETOHOB

Crioco0b! nostyueHust
QJIBJIETUI0B U KETOHOB

POl

POLI

POLI

59

OnHOOCHOBHBIE NpEEIbHbIE
KapOOHOBBIC KUCIIOTHI,
O0COOEHHOCTH CTPOEHHUS UX
MOJIEKYII

POl

60

61

62

63

H3oMepus u HOMEHKIIaTypa
KapOOHOBBIX KHUCIIOT, UX
¢buznyeckue cBoicTBa

XHUMHUYECKHEe CBOMCTBA
MPEAETbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OcoOeHHOCTH CBOUCTB
MYpPaBbUHOHN KHCIIOTBHI.
MHoroo0pasue kapOOHOBBIX
KHCJIOT

OcoOeHHOCTH CBOUCTB:
HeTpeIeIbHBIX 1
apOMaTHYEeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
THIPOKCHKApOOHOBBIX KHCIIOT.

PoII

POII

POII

POII




[IpencraBuTeMBBICITNXKAPOOH
OBBIXKHUCJIOT

64

65

66

[ToHsATHE O IPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT

CrniocoOblI noy4eHus u
pPUMEHEHHE KapOOHOBBIX
KHUCIIOT

CrnosxHble 3(UpbI:
TOMOJIOTHUECKUI psijl, oO1as
dbopmyna, uzomepus u
HOMEHKJIaTypa

POl

POLI

POLI

67

DuU3NYECKUE N XUMUICCKHEC
cBolcTBa A3(HUPOB

POl

68

Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU
peaKiuu, Ha OIpEACIICHHE
MOJIEKYJISIPHOM (OpMYyJIBI
OpraHUYeCKOro BEIEeCTBa

PoII

69

[IpakTuueckas padbora Ne 3.
Pemenune sxcriepuMeHTATBHBIX
3aaa4 o Teme "KapOoHoBbie
KUCTO0ThI. ClioXHBIEIPHUPHI"

PoII

70

71

XKupsr: crpoenue, pusnueckue
Y XMMHYECKHE CBOMCTBA
(rumposnus)

OcoOeHHOCTH CBOWCTB JKUPOB,
COJIepKAINX OCTATKU
HeTNpeIebHbBIX KUPHBIX

PoII

POI




KUCHOT. Kupsl B IpUpoJIe

72

Mpl11a Kak COJIM BBICILIUX
KapOOHOBBIX KUCIIOT, HX
Morotee aeicteue. [lonstue o
CUHTETHYECKUX MOIOIIUX
cpeactax (CMC)

POl

73

74

75

I'eneTnyeckas cBs3b
YII€BOIOPOAOB U
KHCIIOPOICOAEPKALIUX
OpPraHUYECKHUX BEIECTB
Pacuétel o ypaBHEHUAM
XUMHUYECKHUX PEAKIIUN

Cucremaruzanus U 00001IeHne
3HAHUU II0 TEME

PoII

POLI

POLI

76

OO61as xapakTepucTUKa
YTJIEBOJIOB M KJIacCU(UKAITUS
yTJIeBOJIOB (MOHO-, TU- U
MOJIMCaXapHUIbl)

PoII

77

78

79

Momnocaxapuipsl: puznyecKkue
CBOMCTBA M HaX0KJICHIE B
npupoje

[IpuMeHeHue rioKo3sl, €
3HAuEHUE B
KUZHENEATEIIbHOCTH
opraHusma

Jucaxapunpl: caxaposa,
MaJbTO32a U JIAKTO3a.
Haxoxnenue B npupoae u

PoII

PoII

POI




IMPUMCHCHUC AHUCaxapruaoB

80

81

82

[Tonucaxapuabl: cTpoeHue
MaKpOMOJIEKYJ, (PU3NIECKHE U
XHUMHUYECKHE CBOMCTBA,
NpUMEHEHHE

HOHSITI/ICO6I/ICK}’CCTB6HHLIXBOJ'I
OKHax

Pemenue PaCUYCTHBIX 3a1a4 Ha
OIIPCACIICHUC JOJU BbIXOdad
MMPpOAYKTA pCaKIUU OT
TCOPECTUYCCKH BO3MOKHOI'O

POl

POLI

POLI

83

Cucremarusanus U 00001eHrue
3HaHWI 110 pa3aeiny

POl

84

85

86

87

KonTtponpsHast pabora o Teme
"Kucnopoacoaepxarniue
OpraHUYecKHue coequHeHns"
AMUHBL: KTacCUPUKALIHS,
CTPOEHHUE MOJIEKYJI, 001Ias
dbopmyna, uzomepusl,
HOMEHKJIaTypa U pU3NYECKue
CBOMCTBA
XuMHuecKkuecBorucTBaanupaT
YEeCKUXaMHHOB

AHWINH: CTpOEHUE aHWINHA,

0COOEHHOCTU XUMHUYECKUX
CBOMCTB aHWJIMHA

PoII

PoII

POII

POII

88

CrniocoOsl nosydeHus u
NpUMEHEeHHEe i (aTHIECKUX

PoOII




aMHHOB

89

AMHMHOKHCIIOTHI:
HOMEHKJIaTypa 1 U30MepHs,
¢du3nueckue cBOMCTBA.
OTI[CHBHBIGHpeI[CTaBI/ITeHI/I o-
AMHHOKHUCIIOT

POl

90

XHUMHUYeCcKre CBOMCTBA
AMUHOKHCIIOT, UX
OMOJIOrMYeCcKOe 3HAUYCHUE
amuHokucioT. CUHTE3 U
TUAPOIU3IIETITUIOB

POl

91

92

benku kak npupoaHbie
MOJIUMEPBI; CTPYKTYpPhI OCJIKOB

XUMHYECKHECBOMCTBAOEIKOB

PoII

POLI

93

A3zoTcoaepikaiue
FeTepOHI/IKHI/ILIeCKI/IC
coequHeHus. HyknenHoBbie
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouonoruveckas poib

PoII

94

[IpakTuueckas padbora Ne 4.
Pemenne skcnepruMeHTAIBHBIX
3aJ7a4 110 TeMeE
"A3oTcoaepkaiue
OpraHUYecKHue coequHeHus"

PoOII

95

[TpakTrueckast paborta Ne 5.
Pemenue sxcriepuMeHTaTBHBIX
3a7a4 o teMe "Pacrio3HaBanne
OpPTraHUYECKUX COETUHEHUI"

PoOII




96

KontponbHast pabora o Teme
"A30TcoaepKalme
OpPraHUYEeCKHE COCTUHEHUS"

POLI

97

OCHOBHBIE TTIOHATHS XUMHUU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN U METOJBI UX
CHUHTE3a —IIOJIMMEpHU3alus U
MMOJIMKOHICH Al

PoII

98

99

10

10

10

ILmactmaccel. YTunuzanus u
nepepadoTKa MIacTuKa

DacToMepbl: HaTypaJIbHbIN
CUHTETUYECKHE KayUyKHU.
Pe3una

Bonokna: HAaTYpaJIbHBIC,
HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepLI
CIICIUAaJIbHOI'O HAa3HAYCHU A

[TpakTuyeckas padora Ne 6.
Pemienne skcnepruMeHTaIbHBIX
3amad 1mo reMe "'PacriosHaBanne
IUIACTMAacC 1 BOJOKOH"

O00011eHNe U CUCTEMATU3ALIS
M3Y4YEHHOT'0 MaTepuana 1o
TeMe "BbICOKOMONEKYIIIpHBIE
coequHeHus"

PoII

POLI

POLI

POII

POII

OBIIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME

102




11 KJIACC

Ne KounuecrBouyacos
Haramzy = DueKkTpoHHbIeHU(PPOBHIEOOPA3O
n  Temaypoka Be Kourpoubnbl  IIpakTHuyecku
YeHUus BaTeJIbHbIEPECYpPChl
/ ero  epadorTsbl epadoThbl
n
1 AtoMm. CocTaB aTOMHBIX fJIEP. 1 POII
Xumuyeckui aneMeHT. M30Tonsl
CtpoeHue AIIeKTPOHHBIX 000I0YEK
2 1 POl
aTOMOB, KBAHTOBBIE YHCJIA
Kiaccupukanus XuMHIecKux
3 1 PolI
3JIEMEHTOB (S-, -, d-, f-a;emMeHThI)
Pacnpenenenue 351€eKTpOHOB 11O
4 1 PolI
ATOMHBIM OpOUTAISIM
DOneKTPOHHBIE KOH(UTYpAITH aTOMOB
5 3JIEMEHTOB B OCHOBHOM U 1 PolI
BO30YKAEHHOM COCTOSIHUH
ONEeKTPOHHBIEKOH(PUTYPATUUHOHOB.
6 1 PO
DIEeKTPOOTPULIATETLHOCTh
[lepronnueckuii 3aKOH U
[Tepuonnueckas cucTeMa XUMHUIECKUX
7 anemeHToB 1. Y. Meneneena, CBA3b C 1 POIII
COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1 POII

HMHU IMPOCTHIX U CJIOKHBIX BCUICCTB 110




rpynmnam U nepuojam

10

11

Cucremarusanus 1 0000IeHNEe 3HAHUN
10 TEME

Buner xumnueckoil cBsa3u. MexaHu3MEl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
BonopoaHascasss.
MeXMOJEeKyIIpHbIEB3AMMOACHCTBUS

BaneHTHOCTE U BaJICHTHbBIC
BO3MOKHOCTH aTOMOB. CBS3b
BHGKTpOHHOﬁ CTPYKTYPBI MOJICKYII C UX
TCOMCTPUUICCKUM CTPOCHUCM

POIII

POIII

POIII

12

IIpencraBienus 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

POIII

13

BemecTBa MOJIEKYIIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHHUs. THrmbl
KPUCTAJUIMYECKUX PEHIETOK U CBOMCTBA
BEIIIECTB

POII

14

15

16

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
IIpencraBnenue 0 KOMIOUAHBIX
pacTBopax

HcTruHHBIE paCTBOPHI: HACBILIEHHBIE U
HEHACBIIIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruaparst

CriocoObIBBIpaKEHUSIKOHIIEHTpAIIMHApac
TBOPOB

POII

POIII

POIII

17

Pemenue 3amad ¢ ucnoyib30BaHUEM
HOHATHH "MaccoBas JOJIA
pacTBOpEHHOTO BemiecTa', "MospHas

POII




KOHLEeHTpauus"

18

19

Knaccudukanust 1 HOMEHKIIaTypa
HEOPTraHUYECKUX BEIECTB

Cucremarusanus 1 0000IeHNE 3HAHUI
10 TEME

POIII

POIII

20

KonTtponbHas pabora mo Temam
"Crpoenue atoMa. [lepuoanueckuit
3aKkoH U [lepuonnueckas cucrema
XUMHYECKHUX d1eMeHTOB /1. H.
Mengeneena", "CTpoeHue BelecTBa.
MHoroo6pa3ueseniecTs"

POIII

21

22

Knaccudukanus XuMU4ecKux peakiui
B HEOPTaHMUYECKOI U OPraHN4ecKOn
XUMHHU. 3aKOH COXPAHEHUS MaCChl
BEILIECTB; 3aKOH COXPaHEHUs U
IpeBpalleHHs SHEPTUH IpU
XUMHUYECKHX PEeaKLUsiX

TennoBble 3¢ (HeKThl XUMUYECKHX

peakuuii. TepmoxumMudeckue
ypaBHEHUs

POIII

POIII

23

Brruucnenus no ypaBHEHUSAM
XUMUYECKHUX PEAKIUi U
TEPMOXUMHUYECKUM YPABHEHUAM

POl

24

25

CKOpOCTh XUMHUUYECKOHN peakinu, e
3aBUCUMOCTH OT Pa3JIMYHBIX (DAKTOPOB.
Kartanu3 u karanuzatopsl

T'omorennsie u reTCPOrcHHLbICPCAKIINU

POl

POIII

26

[TpaxTrueckast padora Ne 1 o teme

POII




"BausiHue pa3nTuYHbIX (GaKTOPOB Ha
CKOpPOCTh XUMHYECKOU peakiuu"

27

28

29

OO6patumMbie 1 HEOOpATUMBIE PEAKIINU.
XUMHUYECKOE PABHOBECHUE

[TpakTrueckas padota Ne 2 o Teme
"BiusiHue pa3nudHbIX GakTopoB HA
MOJIO’KEHNE XUMUYECKOTO paBHOBECHS"

DIIEKTPOTUTHYECKAs JUCCOIHAITHS.
CwiibHBIC U CTa0bIe JICKTPOIUTHI.
CreneHpaucCoHaun

POIII

POIII

POIII

30

WNonnoe npoussenenue Boapl. Cpena
BOJ/IHBIX PacCTBOPOB.
Bonoponusiitnokaszatens (pH) pactBopa

POIII

31

32

33

I'maponus coneit. Peakuuu,
IPOTEKAIOIME B PaCTBOPAX
AIIEKTPOJIUTOB

[TpakTuyeckas padora Ne 3 o Teme
"XuMH4ecKre peakliii B pacTBOPax
AIEKTPOIUTOR"

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC

peakuuu. Baxuenme OKUCIUTENN U
BOCCTAHOBUTEIHN

POIII

POIII

POIII

34

MeToa IeKTpOHHOTO (3JIEKTOHHO-
MOHHOT0) Oananca

POl

35

36

DJIeKTPOJIN3 PaCTBOPOB U PACILIIABOB
BEIIIECTB

Pemennes aaavYpas3;IMIYHbIXTUIIOB

POl

POIII

37

Pemennes agaqypas3IN4YHbIXTUIIOB

POIII




38

Cucremaruzanusa U 0000IeHNE 3HAHU
1o TeMe "XuMudeckue peaxuuun'

POIII

39

40

41

KontponbHas pabora o Teme
"Xumuueckue peakuu"

ITonosxeHne HEMETAIIOB B
[Tepuoauueckoil cucteMe XUMUYECKUX
snemenToB 1. . MenaeneeBa u
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
Du3nyecKkecBOMCTBAHEMETAIIOB

ANOTpOIUSl HEMETAJUIOB (Ha IpUMepe
KHCII0poJia, cephl, hocdopa u yriaeposaa)

POIII

POIII

POIII

42

Bonopon: nomyuenue, pusndeckue u
XUMHYECKHE CBOMCTBA. [ MapHIbI

POIII

43

44

45

46

l"anorensl: HaXOX/IEHUE B IPUPO/IE,
CHocoObI OJTyYeHUs!, PU3NYECKUE U
XUMHYECKHUE CBOMCTBA

I"anorenoBoopoael. Baxkueiiiue
KHCJIOPOJICOIEPIKALIUE COEAMHEHUS
TaJIOTEHOB

JlabopaTopHble U IPOMBIILIICHHBIE
CIOCOOBI OTYyYEHUS TaJOTEHOB.
[IprmeneHne rajJoreHoB 1 ux
COCIMHEHU I

[IpakTuueckas padora Ne 4. Perenue
HKCIEPUMEHTAJIBHBIX 3aa4 110 TEME
"T"anmorensr”

POIII

POIII

POIII

POIII

47

Kucnopon: nabopatopHbie u
IMPOMBIIIJICHHBIC CIIOCOOBI IIOJIYUCHMA,

POII




bu3HYECKre M XUMUIECKHIE CBONCTBA.
O3o0H. [IpuMeHeHueKucIOpOaa U 030HA

48
49

OKcuibl U TEPOKCUIBI

Pemennes a1avPa3JIMIHBbIXTHUIIOB

POIII
POIII

50

Cepa: HaXOXKIEHUE B IPUPOJIE, CITOCOOBI
MOJTyYeHUSs], PUINICCKUE U XUMUICCKHE
CBOMCTBA

POIII

51

52

CepoBoaopon, CyiabhuiIbl
Kucnoponconepxanime coequHeHUs
cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
KHUCIIOTHI

POIII

POIII

53

[IpakTuueckast padora Ne 5. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
"Cepa u e€ coenuHeHus"

POIII

54

55

56

A30T: HAXO0XKJICHHE B MIPUPOJIE, CITOCOOBI
noJTydeHus1, GU3NIECKUEe U XUMHUIECKUE
CBOMCTBAa. AMMHAK, HUTPHIbI
Kucnopoacoaepxaniye coelMHEHHs
azora. OCOOEHHOCTH CBOMCTB a30THOU
KHCJIOTBI

[IpumeHneHne a30Ta U €ro COeAMHEHU.
A3oTHBICYTOOpEHUs

POIII

POIII

POIII

57

®ochop: HaxoKAEHNE B IPUPOJIE,
CHocoObl OTyYeHus!, PU3NYECKUE U
xummuueckue coiictBa. dochuab u

dochun

POl

58

Oxkcuasl hochopa, pochopcoaepxarniie
kucJoThl. Conu (ochOpHON KHCIIOTHI

POII




[Mpumenenne docdopa u ero

59 . POII
coenuaeHuit. ®ochopHbieyn00peHUs
[IpakTuueckas padora Ne 6. Pemenue

60  SKCHepUMEHTATBHBIX 33/1a4 110 TEME POII
"A30t u pochop u ux coenuHeHU"
Yraepos: Hax0XJIeHUE B PUPOJIE,

61 AJTOTPOIHbIE MOJU(PUKALINY; ) POII
du3HYECKHEe U XUMUICCKIE CBOMCTRA,
IPUMCHCHUE
Oxkcup yrinepona(ll), oxcun

62  yrunepona(lV), yronpHas kuciaora u e€ POl
conu

63 Penrenunesanadypa3zmuuHbIXTUTIOB POII
Kpemunii: HaxoaeHUe B IPUPOJE,

64  crmocoObl monydeHwus, pU3nIecKue u POII
XUMHYECKHUE CBOMCTBA

65 Oxcun kpemuusa(1V), kpemHueBas POII
KHCIIOTA, CHIIUKATHI
[IprMeHeHne KpeMHUS U €ro

66 coenuHeHuil. CTEKI10, €ero noJy4eHue, POIII
BU/JIbI CTEKJIA

67  Pemenunesagaupa3TuIHBIXTHIIOB POl

68 CucremaTu3anus U 0000IIeHHe 3HAHUN PO
no teme "Hemerannbr"
KonTponbhas pabota no teme

69 | POII

Hemeranisl
20 AHau3 pe3ynbTaToB KOHTPOJIBHON PO

paboThI, KOPPEKITUS OMIHOOK




71

72

IIonoxennue MeTaJIoB B
[lepuoauueckoil cucteMe XMMUYECKUX
DJIEMEHTOB.
Oco0EHHOCTUCTPOCHUSAAIEKTPOHHBIX00
0J104€KaTOMOBMETAJVIOB

OO6mue puznueckue CBOCTBa
MeTtaiioB. [IpuMeHenne MeTamioB B
OBITY U TEXHUKE

POIII

POIII

73
74

CmiaBeiMetarioB. Koppo3usmeranios

P CHICHHUEC3a1a4YPa3 IMYHbIXTUIIOB

POIII
POIII

75

DNEKTPOXUMHUYECKUH Psijl HAallPsHKEHUN
MeTaiioB. O01mue crocoobl NOTyYEHUS
METAJIJIOB

POIII

76

OO6mas xapakrepuctuka metayion |A-
rpymsl lleproanyeckoi cucteMbl
XUMUYECKHX ieMeHTOoB. Harpuii n
KaJIui: ojgy4yeHue, Gpusndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
IIPOCTHIX BELIECTB U UX COCAVUHEHUN

POIII

77

O6mas xapakrepuctuka metayion |A-
rpymsl lleproanyeckoi cucteMbl
XAMHYECKHUX JIEMEHTOB. Maruuii u
KaJbIUil: moy4YeHne, (pu3ndeckue u
XAMHYECKHE CBOMCTBA, IPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCIUHEHUN

POl

78

JKECTKOCTH BOABI U CITOCOOEI €6
yCTpaHCHUS

POl

79

AmoMuHUI: MOJIY4YCHHUC, (I)I/I3I/IIICCKI/IC )51




XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC

80

81

AmMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCH/IA ATFOMHUHHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHUS, KX
MIPUMEHEHUE

Pemennes a1avPa3JIMIHBbIXTHUIIOB

POIII

POIII

82

[IpakTuueckast padora Ne 7. Pemenue
SKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"Mertauibl TJ1aBHBIX oArpymmn"

POIII

83

OO0m1as XxapakTepUCTUKA METAIIOB
no0ouHbIX noarpynn (b-rpymnm)
[leproauueckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB

POIII

84

85

86

duznueckre 1 XUMUYECKHE CBOMCTBA
XpOMa U €ro COeIUHEHUN, X
MIPUMEHEHHUE

Baxwuelimme coeMHEHNs] MapraHia.
Ilepmanranar kanus, €ero
OKHUCJINTENbHBIE CBOUCTBA

dusnyeckrue U XMMHUYECKHE CBOMCTBA

JKenesa u ero coenvuHeHun. Ilomydenue
U IPUMEHEHUE CIUIABOB JKelle3a

POIII

POIII

POIII

87

duznueckre 1 XUMUYECKHE CBOMCTBA
MEJIU U €€ COCIMHEHN, UX IPUMEHEHNE

POl

88

dusnyeckre 1 XUMHUYECKHE CBOIICTBA
IITHKA U €T0 COeTUHEHUH, NX
MIPUMEHEHHE.
I'mapOKCOKOMITIEKCHIIIMHKA

POII




89

[IpakTuueckas padora Ne 8. Pemenue
9KCIIEPUMEHTAJIFHBIX 3a7a4 110 TeMe
"Mertasuibl T0OOYHBIX TTOArPyIT"

POIII

90

91

92

Pemennes aaavypas3IM4YHbIXTUIIOB

O000111eHrE U CUCTEMATU3 AL
M3Y4EHHOTO MaTepHalia 1o TemMe
"MeTamsr"

KoHTpoinbHas pabora 1o Teme
"Merauier"

POIII

POIII

POIII

93

94

95

96

AHanu3 pe3ynbTaToB KOHTPOJIbHON
paboThl, KOPPEKITUs OMHUOOK

Ponp xuMmuu B o0ecIieueHun
YCTOﬁqHBOFO Pa3BUTHA YCIIOBCUCCTBA.
IIonstue o HAay4YHBIX MCTOOax
HCCICI0BaHUs BEIICCTB

HayuHble npuHLIMIIBI Oprasu3anuu
XAMHYECKOTO MPOU3BOJCTBA.
[TpoMbInIIeHHBIE CTIOCOOBI MOTYYESHHUS
Ba)KHEUIIINX BEIIECTB

XUMHUYECKOE 3arps3HEHUE
OKpPY’KaloIlle Cpeiibl U €ro
MOCJIE/ICTBUS

POIII

POIII

POIII

POIII

97

XWUMHS U 310pOBbE YEITOBEKA.
JlexapcTBeHHBIE CpenCTBa

POl

98

99

Xnmug immy. Poab XUMun B
o0ecIieueHn N MMUIIEBOH 0€30IIacHOCTH

Kocmernyeckue u napgromepHsie
cpencTsa. beitoBas xumus

POl

POIII




XuMHUs B CTPOUTENBCTBE. BakHeine

(:;O CTPOMUTEJIbHBIC U KOHCTPYKI[MOHHBIE 1 POII
MaTepuabl
10 XuMus B CENBCKOM XO35IMCTBE.
1 Opranuyeckue U MUHEpaJIbHbIE 1 POIII
yno0peHus
10 Cucremaruzanusa 1 0000IeHNE 3HAHUN 1 POII
2 1o TeMe
OBUIEE KOJIMYECTBO YACOB I10 10
[TPOTPAMME 2







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xnacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH
A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue
Xummws, 10 knace/ T'abpuensa O.C., Octpoymon W.I'., Cnagkos C.A.,

AxkrmmonepHoe o6rmectBo «M3narensetBo «lIpocBemenne»,2021 T

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Xumus. 10 knacce.

O. C. I'abpuensn, 1. I'. Octpoymos, C. A. CnaakoB. Xumus. 10 kiacc. YueOHoe
nocoowue.

Xumus. 11 knacc.

O. C. l'abpuensn, 1. I'. Octpoymos, C. A. CnaakoB. Xumus. 11 kinacc. YueOHoe
nocooue.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

Komneknust «EcTecTBeHHO-HAYYHBIE SKCTIEPUMEHTBI): XUMUS
http://experiment.edu.ru ;

XuMmust 17151 BCEX: WILTIOCTPUPOBAHHBIE MaTEpPHUAIbI IO OOIIEH, OpraHnYeCcKOn 1
Heopranuueckoi xumun http://school-sector.relarn.ru/nsm/;

XuMus U1 MIKOJILHUKOB: caiiT Jmutpus Bomorosahttp://chemistry.r2.ru ;

IkonpHas xumus http://schoolchemistry.by.ru;



DnexkTpoHHasi OMOIMOTEKA IO XUMUU U TEXHUKE
http://rushim.ru/books/books.htm;

Opranuyeckas XMMUs: SJIEKTPOHHBIA YUCOHUK JIJIsI CPEIHEN IITKOJIBI
http://www.chemistry.ssu.samara.ru.

http://www.alhimik.ru

POII

https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-

b4ch589aeadl






