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MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpaMma 1o XMMHHM Ha YpOBHE CpeAHEro o0miero oOpa3oBaHMs pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHMM K pe3yiabTaTaM OCBOCHHsS (enepalibHON  00pa3oBaTenbHON
nporpamMmbl cpeanero obmero oopazoanusa(®OIl COO), mpencraBneHHbIX B DepepanbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmuu mnpenojaBaHus
yuebHoro mpenmMera «XuMHS» B 00pa3oBaTeNbHBIX opranmsanusx Poccuiickoit @enepanum,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyONEHHOTO W3YYEHHUS 3aHMMAET BaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa y4vamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peaym3dyeMoe B YCIOBUAX AU(PPEPSHIUPOBAHHOTO, MTPOMUIBLHOTO OOY4YeHHS, MPU3BAHO
obOecrieunTh 00IIE00pa30BaATEIbHYI0O U OOIIEKYIbTYPHYIO MOATOTOBKY BBIMYCKHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K ObICTPO MEHSIOLIMMCS YCIOBUSM >KM3HM B COLIMYME, a
TakKe Ui MPOJOJKEeHHs OoOyueHHss B OpraHu3anusx mpodeccuoHanbHOro o0pa3oBaHUS, B
KOTOPBIX XUMHS ABJISIETCS OJJHOW U3 MPUOPUTETHBIX JUCLUILIUH.

B mnporpamme mo XuMHUM Ha3HaueHHe mpeaMera «XUMHUS» TOIy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nonoxenusmu PI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHUI K YPOBHIO
MOJATOTOBKU BBITYCKHUKOB. CBUAETEIHCTBOM TOMY SIBJISIOTCS CJIEAYIOLIUE BBINOJIHSIEMbIE
POrpaMMOii 0 XUMUHU (YHKITUH:

MH(OPMALlMOHHO-METOMYECKAsl,  pealu3alus  KOTOpod  oOecreunBaeT  IOJydyeHHue
MPEJICTABICHUS O LIEJSAX, COJAEpKaHUM, oOIIel cTpaTeruu oOy4yeHUs, BOCIIUTAHUS U Pa3BUTHUS
00yyJaroImuxcst CpeICTBAMU IPEAMETa, U3y4aeMOro B paMKax KOHKPETHOTO Mpoduis;
OpraHM3al[MOHHO-TNIAHUPYIOIIas, KOTopas NpeayCMaTpUBaeT ONpEJeNIeHHe: IPHUHIIUIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTH U3Y4YEHUS y4eOHOro MaTrepuasia, KOJIMYECTBEHHBIX U
KAYeCTBEHHBIX €ro XapaKTEePHUCTHK; IMOAXO0J0B K (POPMHPOBAHUIO COJAEP’KATEIBHONH OCHOBBI
KOHTPOJSI M OLIEHKH OOpa30BaTeNbHBIX JOCTHKEHUH OOYyYarolMxcs B paMKax MTOTOBOM
aTTectauuu B (popMe €AMHOI0 TOCYJapCTBEHHOIO IK3aMEHa M0 XUMHUH.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:
yCTaHaBJIMBAaET MHBAPHUAHTHOE IIPEIMETHOE CO/IEp)KaHNE, 00s13aTENIbHOE ISl U3YUYEHUS B paMKax
OTJIENbHBIX MPOHIIEH, IPEeyCMaTPUBAET pacpeIeIeHHe U CTPYKTYPUPOBAHUE €ro MO Kilaccam,
OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSAM/pa3jiesiaM Kypca;

TaéT MpUMEpPHOE paclpelesieHne Yy4yeOHOro BpPEMEHM, PEKOMEHIYyeMOIo Hjsi H3ydeHus
OTJIEIbHBIX TEM;

npeiaraeT NpUMEpPHYIO MOCIIEA0BaTeIbHOCTh U3yUeHHs YUeOHOro MarepHuaia ¢ y4€TOM JIOTHKU
IIOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBA3EH;

Ta€T METOJMYECKYI0 MHTEpPIpETalrio Leled W 3ajad M3ydeHus IpeaMera Ha yriayOiaéHHOM
YpOBHE C Y4YETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CpPEIHEro oOIero oOpa3oBaHMs,
COJIEp/KAaTEIbHOM  XapaKTEpPUCTUKHM  IUIAHUPYEMBIX  pEe3yJlbTaTOB  OCBOEHHS  OCHOBHOM
00pa3zoBaTeNbHON MPOTPaAMMBI CPETHETO OOIIET0 00pa3oBaHusl (JTMYHOCTHBIX, METANIPEIMETHBIX,
NOpPEIMETHBIX), a TaKXke C Y4Y4ETOM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIbHBIX JIECHCTBHMA
00y4aro1erocsi 1o OCBOCHUIO COAEPKAHUs IPEAMETA.

ITo BceM Ha3BaHHBIM TO3MLIMSAM B IpPOrpaMMe [0 XUMHUM IPEIyCMOTpPEHa
MIPEEMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs. 3a
mpenenaMu  yCTAaHOBJICHHOM TMPOTrpaMMON IO XUMHUH  00s3aTeNbHON  (MHBApHAHTHOM)
COCTaBJISIIOLIEH collep:kaHus y4eOHOTo mpeaMeTra « XUMHs» 0CTaéTcsi BO3MOKHOCTh BHIOOpA €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCSA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO PO OOyICHHS.



B coorBerctBuM ¢ koHuentyaabHbiMM ToJoxkeHusMu PI'OC COO o HazHaueHUH
peaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cucTemMe auddepeHIInPOBaHHOTO 00yUeHHS Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio IMPEEeMCTBEHHOCTH C MOCIHEAYIOIIUM 3TalloM IMOJIYYeHHUS] XUMHYECKOIro
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccuoHaibHOro oopasosanus. B 31oii csa3u
U3Y4YEHUE TIIpeAMeTa «XUMHUS» OPUEHTHUPOBAHO IPEUMYLIECTBEHHO Ha paclIUpeHUE U
yrayOieHne TEOPeTUYECKON W MPaKTUYECKOW MOATOTOBKM OOYYaroIIMXCSs, BBIOpaBIIMX
ornpenenéHHbId Mpopmib 00yueHHs, B TOM YUCIE C NEPCHEKTHBON MOCIEAYIOUIETO IMOIydeHUs
XUMHUYECKOro 00pa3oBaHus B opraHu3anusx rnpodeccuonansHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuii ®I'OC COO K IUTaHUPYEMBIM pe3yJibTaTaM OCBOSHUS (eaepaibHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPEeTHEro OOIIer0 OO0pa30BaHUSA W3YYEHUE IpeaMeTa «XHUMHUSD)
OPUEHTUPOBAHO TAK)KE HA PELICHUE 33/1a4 BOCIIUTAHUS U COLIMATILHOTO Pa3BUTUS 00ydaroIuxcs,
Ha GOPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHHH, YMEHHUH palluoHaIN3aluu y4eOHOTO
Tpyna W  OO0OOIIEHHBIX CIOCOOOB  ACSATENIBHOCTH, WMEIOMUX  MEXKIUCIUILUIMHAPHBIH,
HAAMPEIMETHBIN XapakTep.

CocraBisitomiuMu  nipeMeTa «XUMHUS» HAa YPOBHE YINyOJEHHOrO M3Yy4YEHHS SIBISIOTCS
yrayOnénnbsle Kypeol — «Opranuueckas xumus» u «OOmas u Heopranudeckas xumusi». [lpu
OTIpeNIeICHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHHM3alMy COJEpPKAHUS ITHX KYpCOB B
mporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeHuss ®I'OC COO o paznuyusx 6a30BOro u
yriayO0nEHHOIO YpPOBHEHW U3YUEHUS PEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranuueckas Xxumus» u «OOmas u HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUHM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OOJbIIMHA  O0BEM
¢akTonornueckoro marepuaia. Tak, Ha yriayOn€HHOM YypOBHE M3Yy4eHUs MpeaMeTa oOecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOWCTBaX MX COCJUHEHUH HA OCHOBE PACIIMPEHUs U yriIyOJeHHs MPEJCTaBICHUNH O CTPOEHHUH
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs pPeaKlUid, pacCMaTpUBAEMbIX C
TOYKH 3pEHUS XUMUYECKON KMHETUKU U TEPMOJMHAMUKHU. M3yueHne nepruoguieckoro 3akoHa u
[lepuoanueckoit  cucCTeMbl  XMMHYECKMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMUUECKUX MPEJICTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKasl CBSA3b 0OBACHSETCS C
TOYKHM 3pPEHHS] SHEPreTMUECKUX W3MEHEHUN Npu €€ 00pa3oBaHUU U pa3pyLICHUH, a TaKXKe C
TOYKM 3peHHs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUd JOMOIHIETCS
(dbopMUpOBaHKEM MPEACTABICHUHN 00 AMEKTPOXUMHUUYECKUX MPOIECCAX U ANEKTPOJIN3E PACIIIaBOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMueckod XMMHMHM INPU PACCMOTPEHHUU pEaKLMOHHON
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00oe BHUMaHue BOIpocaM 00 AJIEeKTPOHHBIX dddexTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuil.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHE KYypCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
U3y4eHHs Ui KJIacCOB oOIpenenéHHoro mnpoduis (raaBHBIM 00pa3oM Ha UX CTPYKTYpy U
XapakTep JONOJHEHUH K o01el crucreMe NpeIMEeTHBIX 3HaHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIE
npeaMmersl. Tak, Hampumep, B COAEp)KaHUU NpeAMeTa s KJIacCOB XMMHUKO-(PH3UYECKOTro
npoduist 60BINIOE 3HAYEHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOImeld XUMUU.
[lpy m3yueHuwm mnpeaMeTa B JAHHOM Cllydae akleHT OyaeT cielaH Ha OOLIHOCTh METO/I0B
MO3HAHMs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHUU U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsI TEOpUs
(MonexynsipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MAacChl M HSHEPrHM, 3aKOHBI
TEPMOJUHAMUKH, SJICKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILIECTB U IPYTOE.

B 10 ke Bpems B cojiep:kaHUM MpeaMeTa s KIACCOB XMMUKO-OHOJIOTHYECKOTO POQHIIs
00N yAETbHBIA Bec OyleT UMETh OpraHuyecKas XuMmus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXHOCTb /7151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KJISTKH Kak
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOW BXOZST, K MpPUMEPY, TaKue CTPYKTYpHbIE



KOMITOHEHTHI, KaK JHIH/bI, OCIKU, YTJIEBOMABI, HYKJICUHOBBIE KUCIOTHI U npyrue. [lpu stom
3HAHUS O COCTAaBE M CBOWCTBAxX MpEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHHMYECKHUX BELIECTB
CIIy’KaT OCHOBOM JUIS M3yUEHHsI CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IIXaHUS, TTHILEBAPEHHUSL.

B mnane ¢opmupoBaHUS OCHOB HAyYHOTO MHUPOBO33PEHHUS, OCBOEHHUS OOIIEHAayYHBIX
METO/IOB TIO3HAHHUS U OIbITA MPAKTUUECKOTO MPUMEHEHUSI HAYUHBIX 3HAHUN U3y4YeHUe MpeaMeTa
«XuMus» Ha YriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4eOHBIMHU
npeaIMeTaMu, BXOASIIMMHU B COCTaB MPEIMETHBIX o0nactell « EcTecTBEeHHO-HAYUHBIC TPEAMETHIY,
«MaremaTtuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu m3yuennu yueOHOro mpenmera «XUMUS» Ha YrIyOJIEHHOM ypOBHE TaKkKe, Kak Ha

YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amadeid
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (OPMHUpOBAaHHE OCHOB HAyKM XHMMHUHU Kak oOjacTu
COBPEMEHHOT0 EeCTECTBO3HAHMSI, TMPAKTUYECKON MJESITeNTbHOCTH YeJIOBeKa U OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KYJbTYphl. PelieHne 31oil 3amaun Ha yriyOJIE€HHOM ypOBHE HU3Y4YEHHS
mpeaMeTa mpeArnoaraeT peaan3aluio TaKuX 1enei, Kak:
dbopMUpOBaHHE NPEICTABICHUNA: O MAaTEpUAJbHOM €IMHCTBE MHpa, 3aKOHOMEPHOCTAX M
MO3HABAEMOCTH SIBJICHHMN NPUPOJIBI, O MECT€ XUMHH B CHUCTEME ECTECTBEHHBIX HAyK U ¢
BeJylIel poju B 00ECIIEUEHHHM YCTOMYMBOIO PAa3BUTHUS UEIOBEUYECTBA: B PEILIEHUU MPOOIIEeM
9KOJIOTHYECKOM, SHEPreTUYeCKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3IaHUN
HOBBIX MAaTE€pUalOB, HOBBIX HCTOYHUKOB JHEPrMM, B OOECIEYEHUH pPALHUOHAIBHOIO
IPUPOONOIB30BAHUS, B POPMHUPOBAHUN MUPOBO33PEHUS U OOILEH KYIbTYphI YeIIOBEKa, a TAKKE
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U MIPUPOJIHOM Cpesie;
OCBOEHHE CHCTEMbl 3HAHUH, JIeXKAIIUX B OCHOBE XMMMYECKOH COCTaBIISIIOIIEH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpa: GyHIaMEHTAIbHBIX MOHATHH, 3aKOHOB U TEOPUIl XUMHUHU, COBPEMEHHBIX
MPEJICTAaBICHUA O CTPOEHUU BEIIECTBA HA PA3HbIX YPOBHSIX — ATOMHOM, HOHHO-MOJIEKYJISPHOM,
HaJMOJIEKYJIIPHOM, O TEPMOJMHAMHYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTSIX NPOTEKaHUs
XUMHUYECKMX peaklud, 0 XMMHUYECKOM DPAaBHOBECHH, PacTBOpaxX M JUCIEPCHBIX CHCTEMax, 00
00IINX HAYYHBIX MPUHIIUIAX XUMHYECKOTO TPOU3BOCTBA;

dopMupoBaHHe Yy O0OYyYarOImIMXCS OCO3HAHHOI'O IOHUMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUU i1 OOBSACHEHHS KIIIOYEBBIX HJACH W MPOOJIEM COBPEMEHHON XWUMUH, IS
OOBSICHEHUS! M TPOTHOZUPOBAHHS SBICHUN, HWMEIONIUX E€CTECTBEHHO-HAYYHYIO MPHUPOY;
rPaMOTHOIO PELIeHUs] MPoOJIeM, CBSI3aHHBIX C XMMHEH, TPOrHO3UPOBAaHMSI, aHAIN3a U OLIEHKH C
MO3UIUI  DKOJIIOTUYECKOW O€30MacHOCTH TMOCIEACTBUN OBITOBOM H  MPOM3BOACTBEHHOMN
JESTEIbHOCTH YEJIOBEKa, CBSI3aHHOM C XHWMHUYECKUM IPOU3BOJCTBOM, HCIIOJIIb30BAHUEM U
nepepaboTKOM BEIIECTB;
yrayoJieHue MPeACTaBICHUN O HayYHBIX METOJIaxX MO3HAHUS, HEOOXOAUMBIX IS PUOOpETEHUS
YMEHUW OPUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBICHCHHUS XHUMHUYECKUX SIBIICHUW, WMEIOIINX
MECTO B IPUPOJE, B MPAKTUUECKOM IESITEIbHOCTU U TOBCEAHEBHOM KU3HHU.

B nnane peanuzanuy nepBoovepeHbIX BOCIIUTATENBHBIX U Pa3BUBAIOUINX (DYHKINN LETOCTHOM
CUCTEMBI CpeHero o0Iiero ooOpa3oBaHus MpU W3YYCHUHU MpeaMeTa «XUMHS» Ha yrIyOJIEHHOM
YPOBHE 0CO0YIO0 aKTyaJIbHOCTh MMPHOOPETAIOT TAKKE MEJIN U 3a/1a4H, KaK:

BOCIIUTaHHE YOSKIEHHOCTH B MO3HABAEMOCTH SIBICHUW TMPUPOIBI, YBAXKEHHUS K TMPOIECCY
TBOPYECTBA B 0OJIACTH TEOPETUYECKUX U MPUKIAJHBIX UCCIECTOBAHUHN B XUMHUH, (POPMUPOBAHUE
MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;
pa3sBUTHE MOTHBAllMM K OOYYeHHMIO U IIO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTaHHIO HAa OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX [IEHHOCTEH;
pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HHTEIIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEN
oOygaromuxcsi, (OPMUPOBAHHE y HHX CO3HATEIBHOTO OTHOIIECHUS K CaMOOOpa30BaHUIO U
HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCHEIIHOW MPO(pEeCcCCHOHATBHONW M OOIIEeCTBEHHOM
JESITEIbHOCTH, OTBETCTBEHHOI'O OTHOILEHUSI K CBOEMY 370POBbIO0 M MOTPEOHOCTH B 3A0POBOM
o0pa3e )XHU3HU;



e (opMupoBaHHE YMEHUI 1 HaBBIKOB Pa3yMHOTO MIPUPOIOIIOIB30BAHMS, PA3BUTHE IKOJIOTHUECKON
KYJIBTYpBI, IPUOOPETEHHE OTbITa OOIIECTBEHHO-TIOJIE3HON IKOJIIOTUYECKOM e TEeIbHOCTH.
OOmiee 4yMCIO YacoB, MPEAYCMOTPEHHBIX JUIsI M3Y4YEHUS XHMUU Ha YIIIyOJEHHOM YpOBHE
cpennero obmero obOpaszoBanwus, coctaBiseT 204 ygacoB: B 10 xmacce — 102 gaca (3 vaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HeZleno).



COJAEP/KAHUE OBYYEHUA

10 KUIIACC
OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[IpenmMer ¥ 3HAUYeHHE OpPraHUYECKONM XHWMHUH, NPEICTaBICHHE O MHOrooOpasuu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHHUE aroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoaa. XUMUYeCKasl CBSI3b B OPraHUYECKUX COECIUHEHMSIX.
Tunel rubpuau3anuu aTOMHBIX opOHUTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJCHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENTOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJCH, G- U
n-cBsi3u. OnuHapHas, NBOWHAas W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJICKYJIAxX
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panukaie, Hykjaeo(puie u dJIeKTpodue.

Teopuss crpoeHust opraHudeckux coenuHeHnit A.M. byrtiaepoBa u coBpeMeHHbIE
IIPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHHUSI OPraHU4YECKUX COEAMHEHUH.
Monekynspusie U CcTpyKTypHble (Qopmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpaml€HHas, ckenerHas. HM3omepus. Bunpbl wusomepuu: CTpyKTypHasd,
MPOCTPAHCTBEHHAsA. JJEKTPOHHBIE A(P(GEKTHl B MOJIEKYJaX OpPraHMYECKUX COCAMHEHUN
(MHIYKTUBHBIA U ME30OMEPHBIN dPPEKTHI).

[IpencraBnenue o kinaccudukanuu opranndeckux Bemiects. [lonsTre o GyHKIIMOHATBLHON
rpynne. 'omonorus. ['omonoruueckue paael. Cuctemarnueckas HOMEHKIIATypa OpraHuYecKuX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHocT M KjIacCUpUKalusg  OpraHmdyeckux  peakiuil.  OkuciaurenpHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCrepuMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX IMpEBpAllleHUN: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIECTB M MaTepualaMu Ha MX OCHOBE, ONBITHI 1O MPEBPAIIECHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME M  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEIJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omosnoruueckuil psn ankaHoB, obmas GopMyna, HOMEHKIATypa U U30MEpHSL.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB, SP -TMOpUIN3alusi aTOMHBIX
opbuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJIKaHOB.

XVMHYeCcKUe CBOWCTBA AJIKAaHOB: PEaKLMU 3aMEIICHUs], N30MEPHU3aLUH, JETUIpUPOBaAHHUS,
LIUKIU3aluy, THpOJIN3a, KpeKuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl osydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O6mas GpopmMyna, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MabIX (LMKJIONPOINAH, HMKIOOYyTaH) M OOBIYHBIX (LMKIIOMEHTaH,
IUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMonoruyeckuii psi aakeHoB, obmas GopMyiia, HOMEHKIATypa. DIEKTPOHHOE
M IIPOCTPAHCTBEHHOE CTPOCHHE MOJNICKYJI ATKCHOB, SP’-THOPHIM3AIMS aTOMHBIX OpOHTAeil
yriepoja, 6- U n-cBsa3u. CTpyKTypHas U TeoMeTpuueckas (Iuc-Tpanc-) usomepus. dOusznyeckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: DPEAKIHWHM IPUCOCIWHEHHMsS, 3aMEIICHHs B 0-
MIOJIO)KEHNE TIPpU JBOMHOM CBSI3M, NOJMMEpHU3alMM M OKucieHus. lIpaBuino MapkoBHUKOBa.
KauecTBeHHble peakiyu Ha ABOWHYIO CBS3b. CIIOCOOBI MOTY4YEeHUS U TPUMEHEHHUE aJIKeHOB.

Ankanuensl.  Knaccupukanuss — ankagueHoB — (CONMPsDKEHHBIE,  M30JUPOBAHHBIE,
kymyaupoganuvle). (OCOOEHHOCTH  AJNEKTPOHHOIO CTPOCHHMSI U XUMHYECKMX  CBOWCTB
conpsikE€HHBIX IueHoB, 1,2- u 1,4-npucoenunenue. llonmumepusanus conpspKEHHBIX AMEHOB.
CrniocoOblI noy4eHus U IpUMEHEHNE aJIKaIuEeHOB.

Anxunsl. 'oMonorndeckuii psia ankuHOB, oOmas ¢popmysa, HOMEHKIATYpa U U30MEpHUS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKHHOB, SP-TMOpUAM3AIUS aTOMHBIX



opOutaneit yriaepona. Puznueckue CBOWCTBA AIKHHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MPUCOEANHEHUS, JUMEPU3allMu U TPUMEpPHU3aluu, OKuciaeHus. KucioTHele CBOICTBa ajIKWHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIE peakIy Ha TPOHHYIO CBs3b. COCOOBI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMartudeckue yrieBoopoasl (apeHsr). 'omonorndeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30II1a.
du3nyuecKkue CBOICTBa apeHOB. XHWMHYECKHE CBOMCTBA OEH30JIa M €ro TOMOJIOTOB: PEAKIIUU
3aMenieHus] B OCH30JIbHOM KOJIbIIE U YIJIEBOAOPOIHOM pajauKalle, peaklud MpUCOeIUHEHUS,
OKHCIICHHE TOMOJIoroB Oen3omna. Ilpeacrasienne 06 opueHTHPYIOUIEM IEHCTBUU 3aMeCTUTENeH
B OCH30JIbHOM KOJIbIIE Ha MpPUMEpE ATKUIbHBIX PaUKaioB, KapOOKCUILHOW, TUIPOKCUIBLHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOMICTB CTHpOJIA.
[Tonmumepuszamuss  ctuposna. CrnocoObl  MOMyYeHHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrueie HedTsubie ra3bl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mepepadorku. CrocoObl mepepaOboTKu HePTH: TEepPEeroHKa, KPEKHWHT
(TepMHUYECKHA, KaTaTUTHYECKHii), pudopmMuHr, nupoiu3. [Ipogykrsr nepepabotku HedTH, UX
[IPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKAY PA3IMYHBIMU KIIACCAMH YTJIEBOJIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOpPOIOB. Peakiuu 3amerieHus
rajioreHa Ha THAPOKCOTPYIIY, HHUTPOTPYIIy, LHUAHOTPYIIy, amuHorpymmy. JleiicTtBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa MiEnodyu. B3aumoneiictBue
JUTAJIOTEHAIKAHOB C MarHueéM M LUHKOM. [IoHsATHE O MEeTalIoOpraHMYeCKUX COEAMHEHHSIX.
Hcnonp30BaHrEe TallOT€HIIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE U TPU CUHTE3€
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHs] BEIIECTB M MX MpEeBpallleHud: H3y4YeHHe
(Gu3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPMMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM MIIM MOAHOW BOJIBI, pacTBOpa
nepMaHraHata Kajius, B3aUMOJCICTBUE alleTWIeHa ¢ aMMHUAayHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApYKEHHE YIIIepoJa U BOJOPOJAa B OpPraHUYECKHX BEIIEeCTBAX,
NOJydeHHEe ATHJICHa M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTtb» u
«Yromp», ¢ oOpa3suamMu IUIaCTMAacC, KAay4yKOB U PE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckne coelMHeHUs.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTaHoisa). ['oMmonorudeckuii psis, odmas Gopmysa, n30Mepus, HOMEHKIIATypa B KJIacCU(UKAITHSI.
@u3nyeckue CBOICTBA NPEIECNIBbHBIX OJHOATOMHBIX CHUPTOB. BomoOponHBIE CBS3M MEXKAY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUMUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUUYECKUMHU U HEOPraHUUYECKUMHU KHciaoTaMu. KauecTBeHHas
peaxkiusi Ha OJHOATOMHbIE cHUpPTHI. JlelicTBUE 3TaHOJIa U METAHOJa Ha OpPraHM3M 4YellOBeKa.
CriocoObI ostyueHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie a¢upsl, HOMEHKIAaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOMCTB.

MHoroaromMHble CHHUPTHl — JTUJICHTIUKONb M TiuuepuH. dusnueckue M XUMHUYECKHE
CBOICTBA: peakUUU 3aMEIIECHUs, B3aUMOACUCTBUE C OPraHUYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHbIe cHpThl. [IpeacraBienne o MexaHu3Me
peakiuii Hyki1eopuIbHOTO 3amenieHus. JleiicTBue Ha opraHu3M yenoBeka. CrocoObl MoTydeHus
U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHre MOJIEKYIbl, B3aUMHOE BIHSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO S/Ipa.
®dusnueckue cpoiicTBa peHosma. OCOOEHHOCTH XWMHUUYECKHX CBOWCTB ¢eHona. KauecTBeHHBIE
peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMy4YeHUS M MpUMEHEHHe (eHoa.
®denondopManbaeruaHas cMoJa.



KapOoHUIIbHBIE COEIMHEHHMs] — QIbJCTUABI M KETOHBl. JIJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMooruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUS M HOMEHKJarypa. PU3MYEeCKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBAa aQIbJIETUIOB W KETOHOB: peakuuu npucoequHeHus. OKHCIEHUE albIeruaoB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyuYeHHUs U MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE Tpe/elibHbIe KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS MOJIEKYJ
KapOOHOBBIX KHCIIOT. M3omepus u HomeHknarypa. dusnueckue CBOMCTBA OJHOOCHOBHBIX
NpeJenbHBIX KAapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHUCIIOT. XUMHUYECKHE CBOWCTBA: KHCIIOTHBIE CBOMCTBA, peakiusi 3TepuUKalUU, PEaKIUu C
Y4acTHEM YIJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsTHE
0 TIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX dpupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBurenu BhICHIMX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAS, OJCUHOBAS, JUHO/E8As, JUHONEH08ds KHCIOTHL. CrocoOsl
MOJIyYEHUs U PUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie 3¢upbl. ['omooruueckuii psn, obmas Gopmyna, ©3oMepus ¥ HOMCHKJIATYpA.
®u3nuecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KMCIION U ILIEJTIOYHOU Cpejie.

XKupsr. Ctpoenne, pusnyeckre U XMMHUYECKHE CBOWCTBA YXUPOB: THAPOIHU3 B KUCIOH U
nienouHoi cpeae. OCOOEHHOCTH CBOWMCTB KUPOB, COJAEPKAIINX OCTATKH HETIPEAETbHBIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBpbUT4 KaK COJIU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBUE.

OO6mass xapakTtepuctuka yriaeBojnoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- U
nojucaxapuabl). MoHocaxapuIbl: TIIOKO3a, (PyKTO3a, Tanakro3a, pubo3a, Je30KCupruoo03a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocuHTe3. XMMHYECKHME CBOWMCTBA
[JIIOKO3bl: PEAaKIMM C YYacTUEM CHUPTOBBIX W  aNbJETUJHOW TIpYyNN, CIOMPTOBOE U
MOJIOUHOKHCHOE OpoxeHue. IIpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HENEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JaKTo3a. BoccraHaBiauBaronye U
HEBOCCTaHaBIUBaloLMe aucaxapuiel. ['maponus nucaxapuaoB. Haxoxnaenue B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitoio3a. CTpoeHHe MakpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U Leuioyio3pl. Pdui3nueckue CBOICTBAa Kpaxmajga M IEJUTHOJI03bI.
XVMMHYECKHE CBOMCTBA Kpaxmala: THIPOJIM3, KauyeCTBEHHAs PEakUus ¢ MOJOM. XUMHUYECKHE
CBOICTBa IIEJITIOI03bI: THAPOIIN3, TOTydeHHE 3PUPOB 11eUTI0103bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN MIENK).

DKCepuMEHTAIbHbIE METOJbl M3YyYEHUS! BELIECTB W HUX IMPEBPALEHUIl: pacTBOPHUMOCTh
pa3IMYHBIX CIMPTOB B BOJAE, B3aUMOJACHCTBHE JTAHONA C HATPHUEM, OKHUCIIEHHE 3THUIIOBOIO
cupTa B ajbJETU] Ha pacKaJ€HHONM MeJHOW MpPOBOJIOKE, OKHCJIEHHE 3TUJIOBOIO CIHPTA
JTUXPOMATOM KaJiusi (BO3MOXHO HMCIIOJIb30BaHUE BUIEOMATEPUANIOB), KAUECTBEHHBIC PEAKIIUK Ha
anberuasl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxkcunom meau(ll)), peakus rounepruxa
¢ ruapokcunom meau(ll), XxumMudeckne CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMO/IeiiCTBHE
pacTBopa TroKo3bl ¢ TuapokcuaoM meau(ll), B3ammomelicTBie Kpaxmana ¢ HOJIOM, PEIICHHE
HKCIEPUMEHTANIBHBIX 33j1au 1o TeMaM «CrupThl U GpeHounbl», «KapOoHoBbIe KHCIOTHL. CloXKHBIE
3huphI».

A3oTcoaepxkaniye OpraHudecKne CoeINHEeHusl.

AMUHBI — OpraHuMYeckue TMpou3BOAHbIe amMuaka. Kiaccudukanuss amMHHOB:
anrpaTHUecKue U apoMaTUYecKHe; epBUYHbIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas ¢opMyna, u3oMepus, HOMEHKIATypa U (PU3NYECKHE CBOMCTBA. XHWMHUYECKOE CBOWMCTBA
ann(aTHYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON KHCA0TON. CONIM alIKHIIaMMOHHS.

AHUIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psaa. CtpoeHue aHwinHa. BzaumHoe
BJIMSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIJIMHA.



KavectBennsle peakuuu Ha aHWiIuH. CrocoObl MONyYeHUS W TNPHUMEHEHHE anu(aTudyecKux
amMHHOB. [losyuenune aHwIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknarypa u  unszomepus. OrtnenbHble IPEACTaBUTENN  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckue CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPraHMYECKUX COCJUHEHUH, peakuus MOJIMKOHICHCAIUH,
oOpa3oBaHue NENTUAHON cBs3u. buonornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U TUAPOIIH3
HENTUI0B.

benkn kak mnpuponnsle nonaumepsl. [lepBuuHas, BTOpHYHAas M TpPETH4YHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JEHATypalMsi, KaueCTBEHHbIE PEaKlMMU Ha
OenKH.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pacTBOPEHUE
0enKoB B BOJIE, IeHATypaLusl OEIKOB IPU HarpeBaHMU, IL[BETHbIE pEaKMM Ha OEJKU, pellieHue
HKCIEPUMEHTAJIbHBIX 33/a4 IO TeMaM «A30TCOJEP)KALIUE OPraHWYECKUE COCAUHEHUS» U
«Pacno3HaBaHue OPraHMYECKUX COCTUHEHUI.

BbicokomoiieKky IsipHbIE COeIUHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPU3aLUH, CPEOHsAs MOJIeKyaspHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — IIOJIMMEPHU3ALUs U TOJIMKOHICHCALINS.

[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTHIIEH, IIOJIMIIPOIIUJIEH,
NIOJIMBUHUJIXJIOPU ], IIOJINCTUPOII, [OJIMMETUIIMETAaKpUIIar, HOJIMKapOOHATHI,
noJmdTHIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThKa.

OnacroMepbl: HaTypalbHbIl KaydyK, CHHTETHYECKHME Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKUE (KalpOH U JIaBCaH).

[Tonmumepsl  cnenuanbHOro  HazHaueHUs (TedsoH, KeBiap, AIIEKTPONPOBOJAIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3uaMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, pELIEeHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Pacrno3HaBaHueE IIACTMACC U BOJIOKOH».

Pacuérnrie 3amaun.

Haxoxxnenue MosiekynsipHOH (hopMysibl OpraHUYECKOr0 COETUHEHHS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOW (OpPMYJIbl OPraHUYECKOTO
coenHeHus: 1Mo Mmacce (00BEMY) MPOAYKTOB CropaHMs, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlIUy W/WIN UCXOJHBIX BEIECTB, YCTAHOBJIEHHUE CTPYKTYPHOI (hOpMYIIbI
OpPraHMYeCKOT0 BEIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOHCTB MJIM CIIOCOOOB MOJYYEHHS,
orpezieNieHue JI0JIM BBIXO/A MPOYKTa peakluu OT TEOPETHUECKH BOZMOKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanu3anus MeXINpeaMETHBIX CBS3€M NMPU M3YYEHHHM OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJEIbHBIX IPEJAMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OOue ecTeCTBEHHO-HAay4YHbIE TMOHATHUS: SIBJICHHE, HAy4HBIH (DakT, rumoresa, Teopus,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(ukanus, HaOJIOJeHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®dusuka: Marepusi, atoM, 3JIEKTPOH, MPOTOH, HEWTPOH, MOJIEKYyJa, SHEPreTHYECKUM
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PM3UYECKUE BEIWUYHMHBI,
€VHMILIBI U3MEPEHHUs, CKOPOCTh, JHEPTHUs, Macca.

buonorus: xierka, opraHu3M, dKocuctema, omochepa, MeTaboOIM3M, HACIEIACTBEHHOCTD,
aBTOTPO(HBIN W TETepOTPO(HBIA THUI TUTaHUA, OpoXeHUEe, (POTOCHHTE3, JbIXaHUE, OCNKH,
YTJIEBOBI, XKUPHI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadus: nonesHsle HCKONAaeMbI€, TOIUIUBO.



TexHomorus: MUIICBBIC NPOAYKTEI, OCHOBBI paAllMOHAJIBLHOI'O IMMUTAHUA, MOKOIIINEC CPCACTBA,
MaTe€pHralibl U3 NCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XUMU4eckuil aneMeHT. M3oronsl. CTpoeHHe 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTHUYECKHEe YPOBHU U TOAYPOBHH. ATOMHBIE
opourtanu. Kiaccubukaruss XMMAUYECKHX 3JeMEHTOB (S-, pP-, d-, f-anmemenTsl). Pacnpenencuue
JJIEKTPOHOB II0 AaTOMHBIM OpPOUTANIAM. OJEKTPOHHBbIE KOH(UIypallM AaTOMOB 3JIEMEHTOB
NEPBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, 3IIEKTPOHHBIC
KOH(pUrypaluyu HOHOB. DIEKTPOOTPULATEIBbHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuMuYeckux dieMeHToB [I.1.
MenneneeBa. CBsA3b NepUOANYECKOrOo 3akoHa M [lepuonmyeckod CUCTEMBI XMMHMYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XMMHUYECKHX 3JE€MEHTOB M 00pa3yeMbIX MMHU IPOCTBIX M CIOXHBIX BEILECTB IO IpyInam U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /{.M1. Menneneesa.

XuMuyeckas cBsI3b. Buabl XMMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
Mexanu3mbl 00pa30BaHUSl KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKLENTOPHBIA. DHEprus
U JMHA cBA3U. [loysspHOCTD, HANIpaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOU CBsA3H. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMONEKYISIPHBIE B3aUMOACUCTBUS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUYECKHM CTpOEHHEM (Ha NpHUMepe COEAMHEHMH 3JEMEHTOB BTOpPOTO
nepuoaa).

[IpencraBieHne O KOMIUIEKCHBIX coequHeHHsX. (CocTaB  KOMILJIEKCHOTO — HMOHa!
KOMILJIEKCOOOpa3oBarTenb, JUTaHAbl. 3HAYeHUWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPAWHALIMOHHON XUMUHU.

BemiectBa MOJEKYISPHOIO M HEMOJIEKYJISIPHOTO CTpPOEHHUS. THUIBI KPUCTAJNIMYECKUX
pemEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIX cucreMax. Mctuanble pacTBopsl. [IpencraBnenne o KOJIOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHLEHTpPAllMUd pPAcTBOPOB: MaccoBas [0Ji BELIEeCTBAa B
pacTBOope, MoJIsIpHas ~ KOHLEHTpauus. HacbllleHHbIE WM HEHACBILICHHBIE  PacTBOPBHI,
pacTBopuMoOcCTbh. Kpucranioruapartsi.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHUYECKHUX BELIECTB. TpUBHAIbHBIE HA3BaHUS
OTJIEIbHBIX MPEACTaBUTEIEH HEOPraHMUECKHUX BEIIECTB.

Knaccugukaius XuMHUeCKUX peakiuii B HEOPraHMUECKOW U OPraHn4eCcKOi XUMHUH. 3aKOH
COXpaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHHsI M MpPEBpAIICHUsS SHEPTUU NPU XUMHUECKUX
peakuusax. Temnosbie 3 (HeKTh XUMUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKopocTh XUMHUYECKOM peakiiu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (pakTopoB. 'oMOreHHbIE
U TeTepOreHHble peaknu. Katanus u karanm3aTopsl.

O6parumbie W HeoOpaTUMBIE peakIMu. XHUMHYecKoe paBHoBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHsA. DakTOphl, BIUSIOLUIME HA IOJOKEHHE XMMHUYECKOTO PaBHOBECHS:
TeMIeparypa, JaBI€HHE U KOHIIEHTPAllMM BEIECTB, YYacTBYIOIIMX B peakiuu. [Ipunnun Jle
[Tarense.

OnexTtponuTtnueckass aucconuanusa. CuibHble U cnabble  31eKTposuThl.  CTeneHb
muccouuanuu. Cpena BOJHBIX pacTBOPOB: KMCIIOTHasl, HEUTpalbHAas, LIeno4Has. BomopoaHsiii
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiun nonHoro ooMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OKucieHud. OKUCIUTenb U
BOCCTaHOBUTENb. IIpomeccsl OKHMCIEHUS W BOCCTAHOBJICHMs. BakHEHIIME OKHUCIHTENH U
BOCCTaHOBUTENIU. METO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIN3 PaCTBOPOB M PACILJIaBOB BEIIECTB.



OKCHEpUMEHTAJILHBIE METOJbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: pa3JIoKEHUE
MEPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTaIW3aTOpa, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
IOPOBEICHUE pEAaKIUH MOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C IOMOUIBIO
WHAUKATOPOB, U3yYEHUE BIUSHUS Pa3IMYHBIX (DAKTOPOB Ha CKOPOCTb XMMHUYECKOW pEaKiuu U
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenune HemerawioB B Ilepuoanueckoil cucreMe XuMUYeCcKHX 3ieMeHtos [I.1.
MenpeneeBa U OCOOCHHOCTH CTPOCHHS HMX aToMoB. (DU3NYECKHME CBOICTBA HEMETaJUIOB.
AmToTponusi HeMeTauIoB (Ha MpUMepe KUCIopoa, cepsl, (hocdopa u yrieposa).

Bopopon. Ilonyuyenue, gusmyeckue U XMMUYECKHE CBOWCTBA: PEAKIUU C METaUIaMU U
HEMETaJNIAMH, BOCCTAaHOBUTEJbHBIE CBOUCTBA. [ MapHabl. TONIIMBHBIEC 3JIEMEHTBHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl moiaydeHus, GU3NYecKue U XUMHYECKUe
cBoiicTBa. ['asioreHoBOIOpOAbl. BakHeNInMe KUCIOPOACOAEPIKAIIUE COCIUHEHUS TaJOrCHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MONTYYeHHs TajoreHoB. [I[pumMeHeHne rajioreHoB u
UX COCOUHEHHI.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJTYYEHUS KHCIOPOJA.
®usnyeckue U XUMHYECKHE CBONMCTBA W IPUMEHEHHE Kuciopojga M 030HA. OKcuabl U
MEPOKCHUIBI.

Cepa. HaxoxxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (DU3MUCCKHE W XHUMHYCCKHC
cpoiictBa. CepoBogopon, cynbdunsl. Oxcup cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KHCIOTBI U uX coiu. OCOOCHHOCTH CBOHCTB CEpHON KHCIOTHL. [lpuMeHeHue cepbl U e€
COEeIMHEHUI.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONy4eHHs, (PU3MUECKHE U XUMHUYECKHE
cBoiictBa. AMMMaKk, HUTpuAbl. Okcuasl a3ora. A30THCTas M a30THAs KHUCIOTBI M MX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHUCHOTHL [IprMeHeHWe a30Ta M €ro CoeAMHEHU. A30THBIC
yI100peHusl.

®dochop. Haxoxnenne B mpupoje, CrocoObl MONydeHHs, (HU3UYECKHEe U XUMHYECKHUE
cBoiictBa. Dochuasl u Qocoun. Oxcuabl docdopa, ¢ochopHas kuciota U e€ couu.
[Tpumenenue dpocdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYraepon, HaxoXaeHue B IpHpoje. AJUIOTponHble Moaudukanuu. duszndyeckue u
XMMHYECKUE CBOWMCTBA TPOCTHIX BEHIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepona(ll),
okcun yraepona(lV), yronbHas kuciora U e€ cold. AKTUBUPOBAHHBIN yrojb, aacopOLus.
O®ymiepensl, rpadeH, yriaepogHble HaHOTPYOku. IIpuMeHeHHMe MpOCThIX  BEIECTB,
00pa30BaHHBIX YIJIEPOJOM, M €r0 COSAMHEHUI.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOdydeHHs, (U3HuecKue U XUMHUYECKHe
coiicTBa. Okeup kpemuusi(1V), kpemHueBast KMcnoTa, cUiIMKaTel. [IpuMeHeHre KpeMHUs U €ro
coequHennil. CTEKJ0, €ro MoJy4YeHHe, BUIbI CTEKIIA.

[Tonoxenue metamioB B [leproauueckoi cucteMe XUMUYECKUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHHS JEKTPOHHBIX 000JI0UueK aTOMOB MeTaylioB. O0mue pu3nyeckue cBONCTBAa METAJLIOB.
[TpumeHeHnue metannoB B ObITY U TexHHKe. CIIIaBbl METAJIJIOB.

DNEeKTPOXUMUYECKUN PpsJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  TOMYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIITYPIHUsl, MeKTpomeTautyprus. Ilonarue o koppo3un
MeTai1oB. CriocoObl 3aIIUTHI OT KOPPO3HH.

Obmas xapakrepuctuka MetauioB |A-rpynmel [lepuonuueckoil cucTeMbl XMMHYECKUX
anemMeHTOB. Hatpuit u xanuii: monydenue, GU3nIecKue M XMMUIECKHUE CBOMCTBA, TPUMEHEHNE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

O6mas xapakrepuctuka MetaioB |IA-rpynmer [leprogumdeckoil cUCTEMbI XMMHUYECKUX
BJIEMEHTOB. Maruuii W KajblMid: MoJyyeHHe, (U3NYECKMe W XHMHUYECKHEe CBOMCTBA,
MIPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHMH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.



AnoMuHUHR: TIoNydeHue, GU3NYECKUE U XMMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTOTrO
BElIeCTBA M €ro coeAMHEHUH. AM(OTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUJAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mass xapakTepucTuka MeTauioB HoOouHbix mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CHUCTEMbI XUMHYECKHUX JIEMEHTOB.

®u3nueckue 1 XMMHUYECKHE CBOMCTBA XpoMma U ero coeaAuHeHur. OKCHUIbl U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U quXpomarbl, UX OKUCIUTEIbHBIE CBOMCTBA.
[TonyyeHnue u npuMeHEHUE Xpoma.

®dusznueckue M XMMHYECKHE CBOMCTBA MapraHila M €ro COeJUWHEHHH. Baxnenmue
coenuaeHus: Mmapranna(ll), mapranma(1V), mapranna(VI1) u mapranna(VIl). [lepmanranar kanus,
€ro OKMCJIUTEIbHbIE CBOMCTBA.

®Pu3nuecKkue 1 XMMUYECKHE CBOMCTBA Kelle3a U ero coequHeHni. OKCuabl, THAPOKCHUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue Keje3a U ero CIiJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenuHeHui. [lonyuenne u npumeHenmue
MEJIA U €€ COCTMHEHU.

[{unk: nonyuyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBA. AMGOTEpHbIE CBOWCTBA OKCHIA
Y THUAPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne IIMHKA U ero COeAMHEHUH.

OKCIIEpPUMEHTAIbHbIE METOJbl H3yYEHHs BEUIECTB M UX NPEBPAILCHHUI: H3ydeHUE
00pa3IioB HEMETAJIOB, TOpeHHe cephl, gocdopa, keneza, MarHUs B KUCIOPOJE, U3YYCHHUE
KOJUIeKUMU «MeTamibl W CIUIaBbl», B3aMMOJECHCTBUE ILIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKere3a ¢ pacTBOpaMu KHUCIJIOT U IIEJI0Uel, KaUeCTBEHHbIE PEaKI[MM Ha HEOPIaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa MU KAaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCHUJIOB aTIOMHHUS U IIMHKA C
pacTBOpaMH KHUCIOT M WIEJIOYEH, pelIeHUue SKCIEPUMEHTANIbHBIX 3a7a4 1o TeMaM «[ anoreHsi»,
«Cepa u e€ coequHeHUs», «A30T 1 pocop U UX COeTUHEHUS», «MeTalIbl TIaBHBIX MOATPYII,
«MeTtannbl MOOOYHBIX TOATPYIII.

XuMHUS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TI0O3HaHMsI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpTraHU3aIi XUMUYECKOTO MPOU3BOACTBA. [IpOMBIIIIEHHBIE CITOCOOBI MOMYYEHUS BaKHEHIITNX
BEIECTB (HA MPUMEpPE MPOU3BOJICTBA aMMHAKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMbITIIeHHBIE
CIoCcOOBI MOMYYSHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nocyiencTBus. Poib XuMuu B 00€CTIeUeHUH SHEPTETUUECKONW 0€30MacHOCTH.

Xumusi ¥ 370pOoBbe 4YenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia ucnosib30BaHUs
JIEKapCTBEHHBIX MpemapaToB. Poyib XUMUN B pa3BUTHU MEIUITUHBI.

XVMHUS TIUIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBKU. Ponbk XxuMuu B oOecrieueHnn
MMHUIIEBOH O€30IMacHOCTH.

Kocmetnueckue u mapdromepHbie cpeactBa. beitoBas xumus. [IpaBuna Ge3omacHOro
WCITOJIb30BaHUS MPENapaToB OBITOBOW XMUMUHU B TIOBCETHEBHON KU3HH.

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

XuMHus B CETHCKOM X03siiicTBe. OpraHrdecKrue 1 MUHEPATbHBIC YI0OPECHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, Kepamuka. MaTepuainbl
JUTS DJIEKTpoHUKH. HaHoTexHOMOTHH.

Pacuérnbie 3a1aun.

Pacuérel: Macchl BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce win 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00BEMA, KOIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIUH, €CIU OJHO W3 BEIIECTB HMMEET MPUMECH, MacChl (00BEMa,
KOJIMYEeCTBA BELIECTBA) MPOAYKTa PEaKIMH, €CIM OJHO M3 BEIECTB JIaHO B BHJE pacTBoOpa C
onpeAes€HHON MacCOBOM J0Jed pacTBOPEHHOIO BEHIECTBA, MAaCCOBOW JIOJIM W MOJISIPHOM
KOHIIGHTpAllMM BEILECTBA B PAcTBOpPE, JOJIA BbIXOJIa MPOJAYKTa PEAKUUU OT TEOPETHUECKU
BO3MOKHOTO.



MexrpeamMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MPHU U3YYCHHH OOIIEH U HeOpraHMYeCKOil XUMUU B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSTHH,
TaK U MOHSTUN, IPUHATHIX B OTJIEIbHBIX MIPEIMETAaX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHATHS: SIBICHUE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHaju3, CHUHTe3, KiIaccupuKaluus, TMEePUOJUYHOCTh, HAOIIOJEHNE, HN3MEpEeHHUE,
AKCIIEPUMEHT, MO/IE]b, MOJICTTUPOBAHUE.

O®uznka: marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJUOAKTHBHOCTh, MOJIEKYJIa, YHEPTreTHYCCKHA YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIeCTBA, WICAIbHBINM ra3, (QU3NYECKHEe BEIUYHMHbBI, EIUHHIIBI
U3MEPEHUS, CKOPOCTh, SJHEPTHUS, Macca.

buonorus: kierka, opraHusM, OJKocHcTema, Ouochepa, MeTraboIU3M, MaKpo- H
MHUKPOSJIEMEHTBI, OCJIKH, JKHUPBI, YIJICBOJbI, HYKJICHHOBBIC KHUCIOTBHI, ()EPMEHTHI, TOPMOHHI,
KpPYTrOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHonorus: XuMHU4ecKasi MPOMBIILIEHHOCTh, METAJUTYPrusi, CTPOUTEIbHbIE MaTepuabl,
CCJIbCKOXO3SHUCTBEHHOE TIPOU3BOJICTBO, THINEBAas IPOMBINUIICHHOCTh, (apMareBTuIecKas
MPOMBIIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX IpenapaTos, MPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTEPHAIIOB, SJICKTPOHHAS TIPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMbLI 110 XHMMHWU HA
YIJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

B cootBercTBUM € CUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeamMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooiero obpazoBaHus
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIOIIMMHUCS POCCHICKON TPaXKIaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOIPEEICHHIO;
HaJIMYME€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYarolIuXcs
PYKOBOJICTBOBATbCA MPUHATHIMH B OOIIECTBE MpaBWJIAaMU W HOPMAaMU IOBEICHUS; HaJIUuue
NIPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYpHhI; CIIOCOOHOCTh CTABUTh LIEJIU M CTPOUTDH KU3HEHHbIC
IUTaHBbIL.

JIMYHOCTHBIE PE3yNbTAThl OCBOCHUS INpenMeTa «XUMHUS» OTPaxaroT cPOpMHPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JeATENIbHOCTH 00yUYalolUXcs B MPOIlecce peann3aun
00pa3oBaTeNbHON AESTEIHHOCTH.

JIM4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaKkatoT CPOPMUPOBAHHOCTD
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIFHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa3oBaTeNbHO 1eATEIbHOCTH, B TOM UUCIIE B YACTHU:

1) rpazk1aHCcKOro BOCIIUTAHUS

OCO3HaHHUS O0YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBAXKEHUS K
3aKOHY U NPaBONOPSIKY;

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIIHOCTH MPHU CO3JaHUM YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U MO3HABATEJIbHBIX 3a/1a4, BHITOJTHEHUH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHIIOKEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3ylbTaT HAJTUTENbHBIX HAOIIOACHMUIA,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX MTOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

WHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHH U TOCIEAYIONIEM aHaM3e
MH(OpPMALIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBSA3aHHBIE C XUMHUYECKUMHU SIBICHUSMHU, U
IPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHMBAaTh CBOE IOBEJCHHE W MOCTYNKH CBOMX TOBApHUINEH C MO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

NOHMMAaHMs LEHHOCTeH 3J0poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOMrofcHMs TPpaBUJI 0E30MacCHOTO OOpAaIleHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOU
KU3HU, B TPYJOBOU J€STEIbHOCTH;

MOHMMAHUSA [IEHHOCTH TPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBE/ICHUS B CUTYaLUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHUS TIOCIICJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aTKOTOJIA,
HapKOTUKOB, KypEHUs);



5) Tpy10BOro BoCIUTAHUSA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JESTEIbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YaCTHE€ B pEIICHUH MPAKTUYECKUX 3a/1ad COLMAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUUECKOMY M3Y4YEHHIO MpOo(peccuil pasiMyHOro poja, B TOM UHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)KEHU K TPYAY, JIOJSM TPYAa U pe3ysibTaTaM TPYLOBOH AEATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHON TPACKTOPHH OOpa30BaHMA,
Oyaymei npodeccun U pean3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTMUYECKHU 11€1€CO00pa3HOro OTHOLIEHUS K MPUPO/IE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMAHHUA TJ100aJIbHOTO XapaKTepa 3KOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHUX
IPOLIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMAIIBHOM Cpe/ibl;

OCO3HaHUS HEOOXOJUMOCTH MCIIOIb30BAHUS JOCTUKEHUN XUMHUU Ul PELIEHUSI BOIIPOCOB
PaLMOHATIBHOTO PUPOIONOIb30BAHUS;

AaKTUBHOI'O HENpPHUATHS JEHCTBUI, NPUHOCSIIMX BpEl OKpYXarollel HmpupoaHOMl cpele,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpUsTHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPHUHUMACMbIX
JICMCTBUN U NPENOTBPALLATD UX;

HAJIMYMS PA3BUTOTO SKOJOTHYECKOTO MBILIUIEHUS, SKOJOTHYECKOM KYyJIBTYpbl, ONbITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEJIbHOM, KOMMYHUKAaTUBHOMN M COLIMAIbHOM MPaKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAyKM U
00I11eCTBEHHOM MPaKTHKY;

NOHMMAaHUS CHEINU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpy KarolieM
MHUpE KaK O €IMHCTBE NPHUPOJAbI U YENOBEKa, B MO3HAHWU NPUPOJHBIX 3aKOHOMEpPHOCTEH U
pelLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTM XUMHM JJI COBPEMEHHOM LMBMIM3aLUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/IaHUM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYpBbI, B pEHIEHUH ITI00ANBHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHMYECKOW Oe30MacHOCTH, B PA3BUTHH METUIIMHBI,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPYAa M SKOJIOTHYecKH KOM(GOPTHOM KM3HU Ka)KJ0T0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TOHHUMaHMsI CYIIHOCTH METOJIOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TAaHHBIX
C 1IeJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaAMOCTOSITENILHO UCIOIb30BAaTh XMMUYECKHE 3HAHUS JUIs pelleHHs polieM
B PEAJIbHBIX )KU3HEHHBIX CUTYAIIX;

MHTEpEeCca K NO3HAHUIO, UCCIIEI0BATENBCKON JESTENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHI0 M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIIOJIy4EHMIO HOBBIX 3HAaHUMM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMH,

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iIM4HbIX chepax mnpodeccuoHaTbLHON
NEeSITETbHOCTH.



METAINPEAMETHBIE PE3YJIbTATHBI

MeranpeaMeTHble pe3yiabTaThl OCBOSHHS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHErO
o01ero oOpa3oBaHus BKIFOYAIOT:

3HAUUMBIC JJIs1 (DOPMHPOBAHHS MHUPOBO33PEHHUS OOYYAOMIMXCS MEXIUCIUILTMHAPHBIC
(MeXIpeaMeTHbIC) OOICHAYYHBIC TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEpPrus, SABJICHHE, MPOLECC, CHCTEMa, Hay4YHBIA (DaKT, MPUHIIMII, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPUSsl, HCCIIEIOBAaHUE, HAOTIOICHUE, U3MEPEHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHBEpCaJIbHbIC yueOHbBIC JIeACTBUS (mo3HaBaTebHbIE, KOMMYHHKATHUBHBIC,
peryisaTuBHbBIE), oOecneunBaronie (GOpMUpOBaHHE (YHKIMOHAIBHOM T'pPaMOTHOCTH U
COILIMAJILHOM KOMITETECHITMH O00YJYarOIIHXCS;

CIIOCOOHOCTh ~ OOYyYaroIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCIUIUIMHAPHEBIC,
MHUPOBO33PCHYECCKHE 3HAHHMS W YHHBEpCaJbHbIC y4YeOHBIC JEHCTBHSI B TIO3HABATEILHOW U
COLIMAJIbHON IIPAKTHKE.

MertanpeaMeTHbie pe3yJbTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCAIBHBIMH Y4eOHBIMHU
M03HABATCIILHBIMU, KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

ITo3naBaTebHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATH IMPOOJIEeMY, paccMaTpuBaTh &
BCECTOPOHHE;

ONpeAeNaTh LEeIH JAeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUM MX JOCTUKECHMUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUW MNPHUEMBI JIOTMUECKOTO MBILIUICHUS: BBIJCIATH
XapaKkTepHble NPHU3HAKK TIOHATHM W YCTaHABIMBATh UX B3aMMOCBA3b, HCIOJB30BaTh
COOTBETCTBYIOIIME NOHSTHUS ISl OObSICHEHUS OT/IENbHBIX (PAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH VIS KJIacCU(UKALIUHN BELIECTB U XUMUUECKUX PEAKIIN;

YCTaHaBJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTUBHBbIE, JEAYKTHBHBIE, I10 QAHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHS;

IPUMEHSTh B IPOLECCE MO3HAHUS MCIOJIb3yEeMbIE B XMMHUHM CHMBOJIMUECKHE (3HAKOBBIE)
MOJIeINH, TPeoOPa30BbIBATh MOAETIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XumMuueckass (GopMynia, ypaBHEHHE XHMHYECKOM peakuud — TpUd pPElIeHuHd Y4eOHBIX
MIO3HABATEJIbHBIX U NMPAKTUYECKUX 3a/]ad, IPUMEHATh Ha3BaHHBIE MOJIEIbHBIE NPENCTABICHUS
JUTSI BBISIBJICHUS XapaKTEPHbIX MPU3HAKOB M3Y4aEMBbIX BEIIECTB U XMMUYECKHUX PEAKIIHM.

2) 6a30BbIe HccCeI0BaTeIbCKHE 1eCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHiI;

dopMynupoBaTh LETM U 3aJayd  MCCIEJOBAHUSA, MCIIOIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIa/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M TPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJOM MpOIecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3ynabTaT, (GopmyiaupoBaTh OOOOUIEHHS U BBIBOJbI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBINA OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh ONBIT YYCHUYECKOH HCCIIEAOBATENIbCKOM M TPOEKTHOH JeATeNbHOCTH,
MPOSBISATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METO0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:



OPUEHTHPOBATHCSI B  pa3IMYHBIX HCTOYHMKAX HMHPOpMaLuU (HAYYHO-TIOMYJISIpHAs
JUTEepaTypa XHMHUYECKOTO COJICp)KaHWs, CIpaBOYHbIe TocoOusi, pecypchl HHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OILICHUBATh €€ JIOCTOBEPHOCTh ¥ HEITPOTHBOPEYHBOCTH;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI IMPH IOHCKE U O0TOOpe
uHpOpMaIK, HeOOXOIMMOM IS BBITIOJIHEHHUS YI€OHBIX 33124 ONPEISIIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

UCIOJIb30BAaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpOpMaLUE: TPHUMEHSITh MEXKIPEIMETHbIC ((PU3MYECKUEe W MaTeMaTH4YeCKHe) 3HaKh |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISIIHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYKIa€MO TEMBI B XOJI€ JUaiora W/UIH JUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU IPEIOKEHHS] OTHOCUTEIBHO BBHIIIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

BBICTYINIAaTh C IpPE3CHTAle pe3yJbTaToB MO3HABATENbHOM AEATENbHOCTH, NOIYYEHHBIX
CaMOCTOATCIIBHO HWJIM COBMECTHO CO CBCPCTHUKAMU IIPU  BBIIIOJIHCHUHU XHUMHYCCKOI'O
9KCHEPUMEHTa, NPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanuzanuu y4yeOHOro mpoekTa, M (OPMYIHPOBATH BBIBOJABI IO PE3yJIbTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUM MyTEM COTIIaCOBaHMSI MTO3UIMIA B X0/1€ 00CYX/IeHUS U 00MEHa MHEHHSIMU.

PeryasiTuBHbBIC YHHBepCaJIbHbIC y4eOHbIC 1CHCTBHA:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISTH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBATh M MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATH
npeyiaraéMblii aIrOpUTM JEUCTBUN NPU BBHINOJHEHUM YYEOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HeKTUBHBIN CIIOCOO MX pEelIeHHs ¢ YU4ETOM MOJy4YeHHs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBJISATH CAMOKOHTPOJIb I€ATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATHI

[IpeameTHBIE pe3yabTATHl OCBOCHHUS MPOTPAMMBI 110 XUMHUU Ha yrIyOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHeNU(UYecKHre sl y4eOHOro mpeaMera
«XuMus» HaydHbIC 3HAHHS, YMEHHUS U CHOCOOBI JACHCTBUU MO OCBOCHHMIO, MHTEPIPETANH U
npeoOpa3oBaHUI0 3HAHMM, BUIBI JEATEIBHOCTH MO TOMYyYEHUIO HOBOTO 3HAHUS U MPUMEHEHHIO
3HAHWN B PA3IUYHBIX YYEOHBIX CHUTYyaIMSAX, & TAKKE B PEATbHBIX JKU3HEHHBIX CHUTYAIUAX,
CBSI3aHHBIX C XUMHEN. B mporpamMme mo XMMHUU NPEAMETHBIE PE3YyJbTAaThl NPEACTABICHBI IO
rojgam U3y4eHHUSI.

10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHrudecKasi XUMUsD» OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYCHHH OPTaHUYECKOW XHMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ pOoJH B 00ECIeUYeHUN YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA B
pelIeHur MPOOJIEeM IKOJIOTUYECKOW, IHEPTeTUYECKOW M TMUIIEBONH O€30MacHOCTH, B Pa3BUTHUU
MEAMIMHBI, CO3JaHHUM HOBBIX MaTEpHaliOB, HOBBIX HCTOYHHUKOB JHEPrHH, B OOECIeueHUU
paIoHATBHOTO TPUPOJIONIONH30BaHMS, B (DOPMUPOBAHUN MHUPOBO33PEHUSI M OOIIEH KYyIbTYPHI
YelioBeKa, a TakKe OJKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBbIO U
MPUPOJHOM Cpelie;



BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
HOHATHS — XUMHYECKHIl 3JIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00ojouka atoma, S-, p-, d-
ATOMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHSI aTOMa, THOPHUIU3AlUS aTOMHBIX
opOuTanel, MOH, MOJIEKYJa, BaJCHTHOCTb, AJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKast CBA3b, MOJb, MOJIApHAs Macca, MOJSPHBIA 00BEM, YIIIEPOAHBI CKEJeT,
byHKIMOHAIbHAS TpYIIa, pajuKal, CTPYKTypHble (opmysbl (pa3BEpHYTHIE, COKpaIIEHHEBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT M MPOCTPAHCTBEHHAs (r€oMEeTpUuYecKasi, ONTHYECKas),
U30MEpPbI, TOMOJIOTUYECKUN PpsZl, TOMOJIOTH, YTIEBOAOPOABI, KHCIOPOA- M a30TCOAEpIKallue
OpraHMYECKHUE COCIUHEHMS, MOHOMEp, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS; TeOpUH, 3aKoHbl (nmepuoaunyeckuit 3akoH JI. M. MenneneeBa, Teopusi CTpOCHHS
opranvueckux BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHsT MacChl BEILECTB, 3aKOH
COXpaHEHMSI U TMPEBpAIlCHHs] DSHEPTUM MPH XUMHUYECKMX pEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKalllue B OCHOBE IOHUMAaHUS
OPUYMHHOCTA U CHCTEMHOCTH XHMHYECKHX SBJICHMI;, TMPEACTAaBICHUS O MEXaHHU3Max
XUMHYECKMX pEeaKklUui, TEePpMOJMHAMUYECKMX M KHMHETUYECKHMX 3aKOHOMEPHOCTSIX UX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHHM aTOMOB U TPYII aTOMOB B MoOJIeKyJaX (MHAYKTUBHBIN U
Me30MepHbIi 3 dexTrr, opuentanTsl | u |l poma); dakronorudeckue cBeIeHUS O CBOMCTBAX,
cocTaBe, MOJMy4YeHUHU ¥ 0€30MaCHOM HCIOJB30BaHUU BAXKHEHUIIIUX OPraHUYECKHUX BEIIECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YeJIOBEKa, OOIMX HAYYHBIX TNPUHIMIAX XHUMHAYECKOTO
MPOM3BOJICTBA (Ha MPUMeEpE MPOU3BOACTBA METaHOIA, TEPEPadOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHU: BBIABIIATH XapaKTEpHbIE MPU3HAKY NOHATUN, YCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIH30BaTh COOTBETCTBYIONINE OHATHS MIPH ONMUCAHUH COCTaBa, CTPOCHUS U
CBOICTB OPraHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHHIA:

MCIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY JUISl COCTABJICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEILIECTB;

COCTaBJISITh ypaBHEHUS XHMHUYECKUX peakUMid U pacKpplBaTb HUX  CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUN  IOCPEACTBOM  COCTABIICHUS  DJIEKTPOHHOTO
OayaHca JTHX pEaKIWW, peakIii HOHHOTO OOMeHa MyTEM COCTaBJICHUS UX TOJHBIX U
COKpaIIEHHBIX HOHHBIX YPABHEHMIA;

U3TOTaBIIMBAaTh MOJIEM MOJIEKYJ OpPraHMYeCKHWX BEIIECTB Ul WJUIIOCTpAluU  HX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABINBATh PUHAUIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIIECTB 0 MX COCTaBY M CTPOEHUIO K ONpPEeeNEHHOMY KJIacCy/TpyIe COeTUHEHNH, TaBaTh UM
Ha3BaHUA 10 cucteMarndeckoir HomeHkinarype (IUPAC) u mpuBoauTh TpUBHATIHHBIE HA3BAHUS
JUIS  OTACNbHBIX MpPEICTaBUTENEH OpraHMYeCKUX BEIIEeCTB (ITHJICH, AalleTWIEeH, TOJYOl,
[JIMLEPUH, STUJICHIINKONb, (eHosn, QopManbaerua, amneTaabJeru], aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAasl KHUCJOTa, CT€apUHOBAs, OJICMHOBAs, MaJbMUTUHOBAS KHUCJIOTHI, TIUIMUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUII, U30IIPEH, XJIOPONIPEH, CTUPOI U JIPYTHE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BHUJ XUMHUECKOW CBA3M B OPraHUYECKUX
COeIMHEHUAX (KOBaJeHTHAasl U MOHHAS CBA3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS INPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHHUS OPraHWYECKHUX
BeuiecTB A. M. byriepoBa st 00bsiCHEHUS! 3aBUCIMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTb COCTaB, CTPOCHHUE, (QUINYECKUE U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LMKJIOAJIIKAHOB, AJIKEHOB, AJKaJMEHOB, AJKHUHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, ANbJETUIOB, KETOHOB, KApOOHOBBIX KHCJIOT, MPOCTHIX M CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOECIUHEHUIN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIHCAXaPUJIOB),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPAaBHEHMSIMM COOTBETCTBYIOILUX
XUMHYECKHUX PEAKIHH C UCTIOIB30BaHUEM CTPYKTYPHBIX (OPMYIL;



c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KJAaTh Ha KOHKPETHBIX IpPHUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTM OPraHMYECKMX COEJAMHEHMHM OT KPAaTHOCTU U THIIA
KOBaJIEHTHOM CBSI3HU (0- U T-CBA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHHMKH YIJIEBOAOPOAHOTO ChIPhS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHUE
IPOAYKTOB EPepabOTKH;

c(OPMHPOBAHHOCTh BIAQJICHUS] CHCTEMOW 3HAaHUM O eCTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HaOJIOAEHUHU, W3MEPEHUM, MOJEIUPOBAHUM, 3KCIIEPUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH 3TH 3HAHUS;

COPMHPOBAHHOCTE ~ YMEHHUS  IPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalIM3 WM CHHTE3, CpaBHEHHE, O00OO0IIEHHE, CHUCTEMAaTH3alluiO, BBISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — /7151 U3Y4YEHUs CBOMCTB BELECTB U XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHIMHU U
IpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOI'O
NOHMMAHHUS CYLIHOCTH MaTepUaibHOrO €AMHCTBA MUpPA, UCIOJIb30BATH CUCTEMHbIE 3HAHUS 110
OpPraHUYeCcKON XUMMHU JJIsi OOBSICHEHHs U MPOTHO3UPOBAHUS SIBIECHUH, UMEIOIIUX €CTECTBEHHO-
HAYYHYIO IPUPO.Y;

c(OPMHPOBAHHOCTh YMEHHUH: IPOBOAUTH PACUYETHl IO XMMHUYECKMM (opMmyraMm u
YPaBHEHHUSIM XUMHYECKUX PEaKIMil C HMCIOJIb30BaHHEM (U3UYECKUX BEIWYHMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBIL:
pacu€Thl M0 HAXOXKICHHUI0O XUMHYECKOH (hOpMYIbl BEUIECTBA 1O M3BECTHBIM MACCOBBIM JOJISM
XMMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPaHUs, INIOTHOCTH Ia3000pa3HbIX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATH M OLEHUBATh C MO3ULIUN
HKOJIOTHYECKOM 0€30MacHOCTU MOCIEACTBUS OBITOBOM M MPOM3BOJCTBEHHOM JAEATENBbHOCTH
YEJIOBEKa, CBSI3aHHOM C TEepepadOTKON BEIIEeCTB, HWCIIONB30BATh IOJTYyYEHHBIE 3HAHUS MJIs
HPUHATHS TPAMOTHBIX peIIeHUH MpoOieM B CUTYaAIUsX, CBSI3aHHBIX C XUMHEH;

c(OpMHUPOBAHHOCTh YMEHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTh XUMHUYECKUN
HKCHEPUMEHT (TIOJIyYe€HHE U N3yueHHE CBOMCTB OPraHNYECKUX BEIECTB, KAUECTBEHHbIE PEAKLIUU
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB M  KHUCJIOPOJCOJEPKAIIMX OPraHUYEeCKHX BEIIECTB,
pellleHHe OSKCIEePUMEHTAIbHBIX 3a/Jad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOnrofieHreM TMpaBuwil  0e30mMacHOro oOpalleHuss C  BelecCTBaMU M JJaOOpaTOpHBIM
o0opynoBaHueM, (opMyIUpOBaTh IENb HCCIEIOBAHUSA, NMPEACTABIATh B pa3lIU4yHON (opme
Pe3yNIbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOiroAaTh IMpaBWiIa HKOJIOTUYECKH I1eJIeCO00pa3HOro MOBENEHUs: B OBITY M TPYAOBOMU
JESATEIIBHOCTH B IIEJIAX COXPAHEHUS CBOErO 370POBbs, OKPYXAlOLIEW NPUPOAHON Ccpenbl U
JOCTHKEHUS €€ YCTOWYHBOTO Pa3BUTHS;

0CO3HaBaTh ONACHOCTh TOKCHYECKOTO JIEHCTBHS Ha KHMBBIC OPraHU3MBI ONpeAeIEHHbBIX
OpraHMYEeCKHX BEIIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHAJTM3UPOBaTh  11€J€COO0Pa3HOCTh  MPUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0Nb3a;

c(OPMHUPOBAHHOCTh YMEHMI: OCYHIECTBIATH IleJICHANpPaBICHHBI IMOMCK XMMUYECKOU
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KPUTUYECKH AaHAIU3UPOBATh XHMUYECKYIO
nH(popmarnuio, nepepadaTeiBaTh €€ W MCMOIb30BaTh B COOTBETCTBUU C MOCTABICHHON y4eOHOMN
3a/1auen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeOopraHudecKas XUMHD»
OTPaKaroT:

c(OPMHPOBAHHOCTH MPEICTABICHHUIA: O MAaTEPHATILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSX
U TO03HAaBAaEMOCTH SBJICHUM MPUPOJBI, O MECTE€ M 3HAUYCHUM XMMHUU B CHCTEME €CTECTBEHHBIX



HayK U e€ poiu B 00ECIEYEHUH YCTOWYMBOTO PAa3BUTHUS, B PELICHUU MPOOJIEM IKOJIOTHUECKOM,
SHEPreTUYeCKOM U TMUIIEeBOM O€e30MacHOCTH, B Pa3BUTHM MEIUIUHBL, CO3JAaHMM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHUKOB  OHEpruM, B  OOECIEYEHUH  paIMOHAIHLHOTO
MPUPOIONOIL30BaHUs, B GOPMUPOBAHUN MUPOBO33PEHHUS U OOIICH KYIbTYphI YEJIOBEKA, a TAKKE
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3I0pPOBBIO U IPHPOTHON CPEE;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATAOIINE
MOHATHUS — XUMUYECKUI 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIBL, JJIEKTPOHHAsE 000JI0YKa aToMa, S-
, p-, d-aroMHBIe OpOWMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, THOPUIM3ALUSL
aTOMHBIX oOpOuWTasNel, HMOH, MOJEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJIJIMYECKAsT PEIIETKA, XUMHUYECKas PeakUusi, pacTBOpP, AJIEKTPOJUTHI, HEJIEKTPOJIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMANMs, CTENEeHb JUCCOLMAlMM, BOJOPOAHBIM  ITOKAa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUIECKON pEaKIii, CKOPOCTh XMMHUYECKON
peaKkiuu, XUMHUYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpHsl DIIEKTPOIUTUUYECKOU
quccouranuu, nepuoanyeckui 3akon [[.M. MenneneeBa, 3aKOH COXPAaHEHUsS MacChl BELIECTB,
3aKOH COXPAHEHMS W IMPEBpAIICHUS HEPTruy IPU XUMUYECKHX PEAKLHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIINX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIIUE€ B OCHOBE NMOHUMAHUS MNPUYMHHOCTHU U CHUCTEMHOCTHU
XUMHUUYECKHUX SIBJICHUI; COBPEMEHHbIE NPEJCTABJICHUS O CTPOCHHUU BELIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJIIPHOM YPOBHSIX; IPEICTaBICHUS O MeXaHU3Max
XUMHUYECKUX PEaKIUi, TEPMOJMHAMUYECKHMX W KHUHETHUYECKHMX 3aKOHOMEPHOCTSAX  HX
NpPOTEKaHUs, O XHMHYECKOM DPaBHOBECHUH, pacTBOpaXx U JIMCIEPCHBIX CUCTEMax;
(dakTosOrMYecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIHHOCTH YEIOBEKa,
00IIMX HAYYHBIX MPUHIIANIAX XUMHUYECKOTO TTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUIA: BBISABIIATh XapaKTepHbIE MPU3HAKN MOHATUN, YCTaHABIUBATh
UX B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHUS MPU OMHCAHUHM HEOPraHUYECKHX
BEILECTB U UX MPEBPAILCHHUI;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIB30BaTh XMMHMUYECKYI0 CHUMBOJHMKY JUIsI COCTaBJICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHWMHUYECKUX PEaKIUil, CHCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHUS OT/ICIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHIX
AJIIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHAsA, METajlInyeckKas,
BOJIOPOJIHAS ), TUT KPUCTAJUNIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHMOCTh CBOMCTB BEIIECTB OT BHJAA
XUMHUYECKON CBS3M U TUMNA KPHUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIA
MeXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHHH: KJIAaCCU(PULIMPOBATh: HEOPraHMYECKHE BEIECTBa IO HX
COCTaBY, XMMHMUYECKHE PEaKUUU IO Pa3jINYHbIM MpU3HAKaM (YHCIY U COCTaBy pearupyromiux
BEIIECTB, TEIUIOBOMY J3(P(eKTy peakiuu, H3MEHEHHIO CTENeHEeW OKHCIEHHs 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa M JIpYrHe); CaMOCTOSITENbHO BbIOMpAaThb OCHOBAaHUS U
KPUTEPUU IJIs1 KIACCU(PUKAIIUN U3YUYaEMBIX BEIIECTB U XUMHUECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHsI PACKPBIBaTh CMBICT Tiepuoauyeckoro 3akona J[. .
MennieneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHUYECKYIO () YHKIIHH,

c(OPMHPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XHMHYECKUX DJIEMEHTOB MepBoro—4erBéproro nepuonoB Ilepuomuueckoit cucremsr JI.M.
MenieneeBa, UCHOJb3Ys MOHITHUS «IHEPTETUYECKUE YPOBHHY, «IHEPre€THUYECKUE MOTYPOBHH,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE M BO30YXKIEHHOE HSHEPTETHUCCKHE COCTOSHHS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB XUMHUYECKHUX OJJIEMEHTOB M HX



COEMHEHUH 10 nepuojaM u rpynmam llepuoanyeckoii cucremst [. . MenaeneeBa, BaJeHTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS UX 3JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh yYMEHHUI: XapaKTepU30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBA BEIECTB Pa3JIUYHBIX KJIACCOB, IOATBEPKIATh CYLIECTBOBAHME I€HETHMYECKON CBA3U
MEXy HEOPTraHMYECKMMU BEIIECTBAMHU C IIOMOIIBIO0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKHUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTH: OKHCIMTEIbHO-BOCCTAaHOBHUTEIBHBIX
peaKkuuii MOCPeCTBOM COCTABJICHMSI 3JICKTPOHHOI'O OajlaHca 3THX peaklHil; peakuuil HOHHOrO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHH; peakuuil
THJPOJIN3a; PEeaKkUUi KOMIUIEKCOOOpa3oBaHMs (Ha IpUMEpe THAPOKCOKOMIUIEKCOB LIMHKA U
ATIOMUHHUS);

Cc(OPMHUPOBAHHOCTE YMEHUSI OOBICHATH 3aKOHOMEPHOCTU MPOTEKAHUS XMMHUYECKHX
peakuui ¢ y4€TOM MX DSHEPreTUYECKUX XapaKTEPUCTHK, XapaKTEp HU3MEHEHMS CKOPOCTH
XMMHUYECKON PEeaKLIMU B 3aBUCHUMOCTU OT Pa3jIMuYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMELICHUs
XUMHUYECKOI'0 PAaBHOBECHS I10/1 BIMSHUEM BHEIIHUX Bo3aelcTBuil (mpunuun Jle lartensbe);

c(OPMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh XMMUYECKHE PEaKLUH, JeKallue B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUS] CEpHOW KHUCJIOThL, aMMHakKa, oOOILIUMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX TPOU3BOJCTB; LEJIECOOOPa3HOCTh NPUMEHEHUS HEOPraHWYECKHX BEIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOLLIEHUS PUCK-TI0/Ib3A;

c(OPMHPOBAHHOCTb BJIa/ICHUS] CUCTEMON 3HaHUI O METOJaxX HAyYHOI'O IIO3HAHUS SBICHUMN
OpUpoOABl — HAONIOJCHWE, W3MEpPEHHEe, MOJCIHPOBAHUE, OKCIEPUMEHT (peajbHBId H
MBICJIEHHBIN), MCIIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, YMEHHUs NPUMEHATh TH 3HAHUS NPU
HKCIEPUMEHTAJIbHOM HCCIEAOBAaHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKHUX SIBICHUH,
HUMEIOIIHUX MECTO B IIPUPOAE, IPAKTUUECKON EATEIbHOCTH YEJI0BEKA U B IIOBCEIHEBHON KU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
OpPEJCTAaBICHUAMHU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOTO
ITOHUMAaHUsl MaTepUaIbHOIO €IMHCTBA MUPA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH Pacu€Thl: C UCIOJIB30BaHUEM MOHATHH «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasza
10 U3BECTHOMY KOJINYECTBY BEILECTBA, Macce WIH 00bEMY OJHOIO U3 YHYaCTBYIOLIUX B PEAKLIUU
BEIIECTB; TEIUIOBOTO 3(PeKTa peaklnu; 3Ha4eHHs BOJOPOIHOrO MOKa3aTels paCTBOPOB KUCIOT
U I1enodell ¢ M3BECTHOM CTEMEHbI0 JUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
IIPOJIYKTa PEAKIIMM, €CJIM OJHO M3 MCXOIHBIX BELIECTB JAHO B BHJIE PACTBOPA C ONPENEIEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B H30BITKE (MMEET IMPHMECH); JOJIU
BBIXO/1a MPOJYKTa peakuuu; 00ObEMHBIX OTHOLLIEHU ra30B;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIH
AKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BELIECTB, OIPEAEIEHUE CPEbl PACTBOPOB BEILIECTB C IIOMOILIbIO UHIUKATOPOB,
U3Y4YE€HHUE BIUSHUS pPa3IUYHBIX (AKTOPOB Ha CKOPOCTh XMMHMYECKOH peaklMu, pelleHue
HKCIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «Metamibl» u «Hemeramib») ¢ coOMOAeHUEM MPaBHIl
Oe3omacHOro odOpalieHus C BellecTBaMM U J1abopaToOpHbIM 000pyAOBaHUEM, (HOPMYIHPOBATH
LeNlb  HMCCIENOBAaHUs, TMPEACTABIATh B pa3UYHOM (QopMe pe3ynbTaThl dIKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTB;

c(OpPMHPOBAHHOCTh YMEHUI: COOMIOAAaTh MPaBUia MOJb30BaHUS XUMUYECKON MOCYION U
71a00paTOpPHBIM 000PYAOBaHUEM, OOpAlllEHHs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLUSIMHU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHYECKHX OIBITOB, HKOJOTHUYECKH IIeIeco00pa3HOro
NOBEJICHUS B OBITY M TPYIAOBOM [JEATEIBHOCTH B LENSAX COXPAHEHUs CBOErO 370POBbS,
OKpYXKarollel NPUPOJHOW Cpeabl M AOCTHXKEHUA €€ YCTOMYMBOIO pAa3BUTHSA, OCO3HABATh
OMACHOCTh TOKCHYECKOTO ACUCTBHS HA JKUBBIC OPIaHMU3MBI OMNPEICIIEHHBIX HEOPraHMYECKHX
BEIIIECTB, TOHKMMas cMbIc nokazarens [TJIK;



c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IIEJICHANIPABICHHBI MOUCK XUMHUYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uWHGpopMmaruu, WHTEpHET W Jpyrue), KPUTHYCCKH aHATH3UPOBATH XHUMHYECKYIO
uH(popMalrio, nepepadbaTbiBaTh €€ U HCIOJIb30BATh B COOTBETCTBUH C MOCTaBICHHON yueOHOMU
3a/1a4en.
TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE

HaumenoBaHue

Ne (uudposbie)
pa3fejioB U TeM KonTpoabubie IIpakTuuyeckue

n/n Bcero o0pa3oBaTte/ibHbIE
NporpaMMsl padoThI padoThI

pecypcnl

Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM

11 Crpoenue 9 1

aToMa.

Crtpoenue

BCIICCTBA U

1.2 15 1 1

AUCIICPCHLBIC
CHUCTCMbI

13 XUMHYECKHUE 21 1 2
peakuuu

Hroro no paszneny 45

Pa3nen 2. Heoprannueckasi xumust

51 BerCCTBa U UX 44 5 1
CBOMCTBa
29 XUMHYECKUHN 4 4
MIPAKTUKYM
Hroro no paszneny 48

Paszngena 3. XumMus U ;KM3HL

XUMUS B )KU3HU
3.1 9
o01ecTBa

Hroro 1o pasneny 9

OBILIEE

KOJIMYECTBO
YACOB 10 102 5 8
[TIPOTPAMME

OcBoeHre yaeOHOTO MpeAMETa IPOBEPATCS C MTOMOIIBIO 3a/JaHUH MPECTABICHHBIX B
Hpuiaoxenun 1.



INOYPOYHOE IIVTAHUPOBAHUE
11 KUIIACC

Ne
n/n

Tema ypoka

CrpoeHue aToma.

KoanyecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Crtpoenue atoMHOro siapa. M3oronsl. SnepHbie
peaxkiuu.

CocrosiHue 21eKTpoHa B aToMe. KBaHTOBBIE
qucha.

CrpoeHue 3J1eKTpOHHBIX 000JI0UEK aToMa.
DJNEeKTPOHHBIE U 3JICKTPOHHO-TpaduIecKue

(bopMyIIbI.

BanenTHbIC BO3MOXKHOCTH aTOMOB XMMHUYECKUX
OJICMCHTOB.

Otkpertue J[.1. MenneneeBbiM
[Iepnonnueckoro 3akoHa. [lepuonnueckuit
3aKOH M CTPOEHHUE aTOMA.

3aBUCHMOCTB CBOMCTB 3JIECMEHTOB U
COEIMHEHMH OT UX MOJIOKEHHUS B
[Tepuonnueckoii cucteme. O0oOLIEHNE U
cucTeMaTh3anus 3HaHui o Teme: «CTpoeHune
aToMay.

KonrtponsHas padora Nel o teme: «CtpoeHue
aTomapy.

AHanu3 KOHTPOJIbHOM paboTel. PaboTta Hax
ounOKaMu.

10
11

Xumuueckas cBs3b. IoHHAA CBA3b.

KoBanenTHas cBs3b.




12 Meramnnueckas CBA3b. 1

13 Bonopoanas cs3b. 1

14 [IpocTpaHcTBEHHOE CTPOEHUE MOJIEKYI. 1

15 Teopus cTpoeHUSI XUMUYECKUX COCTUHEHUN. 1

16 OcCHOBHBbIE HaNpPaBJICHUsI Pa3BUTHSI TEOPUU 1
CTpOCHHUSI.

17-18 Ilonumepsl OpraHUYECKHE U HEOPTAaHUUECKUE.

19 YucTele BelecTBa U cMecu. PacTBopsl.
[IpakTuueckas pabora Nel. Pemenue

20 SKCIIEPMMEHTAIIBHBIX 33/1a4 10 ONPEIETICHHUIO 1
IJIACTMACC M BOJIOKOH.

21 [TonsiTHE 0 NUCIIEPCHBIX CUCTEMAX, UX 1
KiaccuUKalus U 3HaYCHHE

) O0600611eHre U cucTeMaTu3alus 3HaHu#| 110 1
TeEMe

23 KonTponbnas padota Ne2 no teme: «CtpoeHue 1
BellecTBa. JlucnepcHele CUCTEMBI U paCTBOPBI»

24 AHanu3 KOHTpoJbHOI paboTsl. PaboTta Hajg 1
OLIMOKaMHU.

25-27 | Knaccudukaius XUMUYECKUX PEAKITUN 3

98-29 TennoBsie 3¢ (eKTH M TPUUUHBI TPOTEKAHUS 9

XUMHYECKUX PEAKIUN

30-31 CxkopocTbh XMMHUYECKON peaKInu 2

32 Karanus u xaTannszaropbl 1

33-34 Xumuueckoe paBHOBeCHE 2

35 Pemenue pacu€THbix 3a1a4 1
[IpakTuueckas pabora Ne2 «CkopocThb

36 XUMUYECKOHN pPEeaKLUU. XUMUYECKOe 1

paBHOBECHE.




37 DJIEKTPOJIUTUYECKAS TUCCOLIUAIIUS 1
38-39  CoiicTBa pacTBOPOB JIEKTPOIUTOB 2
40-41 T'unpponus 2
42 [Ipaktrueckas padota Ne3 «'umposusy. 1
43 O06o0mIeHre U cucTeMaTH3aIus 10 TeEME 1
«XHUMHUYECKUE PEAKITHI
44 KonrtponsHas pabora Ne3 «Xumuyeckue 1
peaKIum»
45 AHanu3 KOHTPOJIbHOM paboTel. PaboTta Hax 1
OImuOKamH.
46 Knaccudukanus HeOpraHM4ecKux BEIIECTB. 1
47 Opranuveckuie 1 HEOPraHMUECKUE 1
KOMIUIEKCHBIE COSIMHEHUSI.
48 Knaccudukanus opraHMueCKuX BEIIECTB. 1
49 Obmas XapaKTePHCTHKA METAIIOB 1 HX 1
COCTMHECHU.
50-51 Xwumuueckue CBOWCTBA METAILJIOB. 2
52 Kopposus metannos. 1
53 [Tonyyenue MeTamios. 1
54 DnexTponn3. XUMHYECKUe UCTOYHUKHU TOKA. 1
55 [llenounple MEeTAILITHL. 1
56 IllenoyHO3EMENBHBIE METAILIIBI. 1
57 AJTIOMUHHI U €r0 COeTUHEHUS. 1
58 Mertasiel TOOOYHBIX MOATPYII. Menb. 1
59 Hunk. 1
60-61 Xpowm. 2
62 Mapraseri. 1
63-64 OOmas xapakTepUCTHKAa HEMETAJUIOB U UX 2




COCTUHEHUM.

65 I"anoreHs! 1 UX cCOeTUHEHUS. 1

66 XaabKOT€HbI — IPOCTHIE BEIIECTBA. 1

67-68 CoenuHEHHS CEPBHI. 2

69-70 ' A30T u ero coequHEHUs. 2

71 docdop u ero coeTMHEHHUS. 1

72-73 | Yraepoa u ero COeTMHCHHS. 1

74 Kpemuuii u ero coenuHeHusl. 1

75 O0600611eHre U cucTeMaTu3alus 3HaHu#| 110 1
XMMHUU 3JIEMEHTOB

76 KonTponbnas padota Ne4 «Xumusi 31eMEHTOBY 1

77 AHanu3 KOHTPOJIbHOM paboTel. PaboTta Hax 1
OImuOKamH.

78 Kucnots! oprannyeckue u HeOpraHmueckue

79 OcHoOBaHMsI OPraHUYECKHE U HEOPraHUYECKUE

80 AmdoTepHbIe OpraHnYecKre U HEOPTraHUIECKHE 1
BEIIECTBA

81-82 ['eHeTHueckas CBsI3b MEXKAY KJIaCCaMH )
OpPraHUYeCKUX U HEOpPraHMYeCcKHe BEIIEeCTB
[TpakTuueckas pabora No4. ['eHeTrueckas

83-84  cBsI3b MeXKY KiTaCCAMU HEOPTAaHUYECKUX M 2
OpPraHUYECKUX COeTUHEHUH.

g5.gg  OOOOIICHHE M CHCTEMATH3ALIMS 3HAHHIH 11O 5
TeMe: «BemrecTBa 1 X CBOMCTBAY.

87 Wrorosas koHTposibHas paboTta 3a kypc 11 1
KJiacca.

88-89 AHanu3 KOHTPOJIbHOH paboThl. PaboTa Hax )
OImuOKamH.

90 [TpakTuyeckas pabora Ne5 «IlonydyeHue razoB u 1




HU3YUCHUC UX CBOMCTBY

[TpakTrueckas padota Ne6 «Pemienne

91 OKCIIEPUMEHTAIILHBIX 337134 10 1
HEOPTraHUYECKOU XUMHUI).
[TpakTrueckas padota No7 «Pemienue
92 SKCIIEPMMEHTAIBHBIX 33/1a4 [0 OPraHUYECKOM 1
XAMUN.
[TpakTrueckas padota Ne§ «CpaBHeHHE
93 CBOMCTB OPraHUYECKMX ¥ HEOPTaHUYECKHX 1
COETUHEHUN.
94-95  Xwumus U IpPOU3BOACTBO
96-97 | XuMHS U CEIHCKOE XO03SICTBO
08 Xumus 1 mpoOJieMbl OXpaHbl OKPYKAIOIIEH 1
Cpelbl.
99- XUMHS ¥ TOBCEIHEBHAS KU3Hb YEIOBEKA
2
100
101- Ponp xumMuu B Moeit )KHU3HHU
2
102
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102




INPUJIOKEHHUE 1.

KoHTpoJbHO-N3MepHuTeIbHbIE MATEPHAJBI

Paznen «®opmbl 1 cpelicTBa KOHTPOJISH» COMEPHKAT MATh KOHTPOJIBHBIX paOOT IO TeMaM:
«Ctpoenue aromay, «CTpoeHue BemecTBa. /[ucnepcHple CUCTEMBI U pacTBOPBDY, «XUMHUYECKUE
peakuun», «XuMHUs JIEMEHTOB» U «BelliecTBa u UX CBOWCTBAY.

Bce nmpennaraembie paboThl COCTOST U3 TPEX YacTed U SABISAIOTCS KOMOMHUPOBAHHBIMH.
Uactu A u b comepxkar TeCTOBBIE 3a/laHUsl C BEIOOPOM OIHOTO WJIM HECKOJIBKO MPABHIBLHBIX
OTBETOB U 3aJ]aHUs Ha yCTaHOBIEHUE coOTBeTCTBUS. YacTh C comep kXUt 3aaHusi CoO CBOOOIHOM
dbopMoii 0TBETa M TIpEeIyCMAaTPUBAET HANTMCAHUE YPABHEHUI peaKklnii, YCIOBUH WX MPOBEICHMUS,
YCTaHOBJICHUE IIOCJIENI0BATEIbHOCTH M PEIICHHUE 3aJa4, WM YCTAaHOBJICHUS COOTBETCTBHUS.
YuuTtenbr MOXKET HCIOIB30BaTh TOJIBKO aBa 4acTu padbotrel (Ab wmm AC). 3amanusa ugactu C
MOTYT OBITh HCIOJB30BaHbl MOJHOCTHIO WM B BUAE OTIEIbHBIX 33/JlaHUN MPU COCTABICHUU
TEMaTUYECKUX WHIUBUAYAIbHBIX KApTOYEK JUIS YYalluxcs, a TakKxke Uil NPOBEPKU U
3aKpEIUICHHs 3HaHUW Ha OT/IEJIbHBIX 3TAIllax YPOKa U B KAUE€CTBE JIOMAITHETO 3a/IaHMUS.

Kontpoasnas padora Nel mo reme «Ctpoenue aroma» 11 kiace
Bapuanr 1
Yacrs A. (Ka:knoe 3a1anue oneHUBaeTcsi mo 2 0ajia)
1. Yuciio nogypoBHEH Ha BTOPOM YPOBHE PaBHO
HN1 2)2 33 4)4
2. Uucno opuranei Ha S-TOAYPOBHE PaBHO:
H1 2)3 3)5 47
3. Yucno 3HepreTUYEcKUX YpoBHEH B aTOME 30J10Ta PABHO:
18 2)5 3)6 47
4. MakcuManbHO€ YHUCIIO 3JIEKTPOHOB Ha YETBEPTOM YPOBHE PaBHO:
12 2)8 3)18 4)32
5. I'anTeneobpasnyto GopMy UMeeET
1) s -opburains 2) f —opoutains 3) p -opourans 4) d —opouranb
6. MakcumanbHO€ YUCII0 JEKTPOHOB Ha d-TI0IypOBHE PaBHO :
12 2)6 3)10 4)14
7. IlonypoBeHb, pacro0KEHHbBIN JabllIe OT sSapa, — 3TO
1)1s 2)4s 3)3s 4)2s

Yactes b (Kaxnoe 3a1anue oneHnBaercs 1o 5 6a/uioB)

8. Kakue Mozenu cTpoeHHs aTOMa BaM M3BECTHBI?

9. Kak Ha3pIBalOTCS; 4YTO XapaKTEpU3YIOT; KaKWE€ 3HAUEHUS MOTYT IPUHMMATH JIaHHBIE
KBAaHTOBBIC HHCJIA:

a)n

06) m

Yacrs C. (Ouenusaercs B 10 6ay1;10B)

10. Xumnueckuii snement [lamnaguil onummre ctpoeHue ero aroma u mnojoxenue B 1ICXO
J.M.Menneneena:

a) OIPEJENNTE KOIMUYECTBO FIEKTPOHOB, IPOTOHOB, HEUTPOHOB U 3apsj sipa aToMa;

0) ycTaHOBUTE B KaKOU IPyIIE U B KAKOM IIEPUOJIE OH HAXOIUTCS;

B) COCTaBbTE€ CXEMY DJEKTPOHHOTO CTPOEHHS, JJIEKTPOHHYIO (opMyny U 3JIEKTPOHHO-
rpadgudeckyro GopmMyny JaHHOTO aToMa.

T') olpesieNuTe Habop KBAHTOBBIX YMCEN JJIsl BAJICHTHBIX 3JICKTPOHOB



Yactp b (Kaxnoe 3a1anue oneHnBaercs mo 5 6a/uioB)

8. KakoBa coBpeMeHHasi MOJieiIb cTpoeHus aroMa? Uto Takoe atom?

9. Kak Ha3pIBalOTCA; YTO XapaKTepU3yIOT; KaKhe€ 3HAUYCHHUS MOTYT MNPUHUMATh JIaHHBIE
KBAHTOBBIE YHCJIA:

KonTpoasnas padoraNe2 nmo reme «Ctpoenue Bemecrsa. /[ucnepcHblie CUCTEMbI U

PacTBOpPbI».
BapuanTt 1

YACTDB A

1.(1 6ann)UNonnas cBsi3b 00pa3yercs:

A) Mexny 1ByMsl METaJlIIaMU b) mexny 1BymMs HEMeTaIIaMU

B) mexay MeTaiioM U HeMeTaioM I') Mmexxty 1ByMst MOJIEKyJIaMy

2.(1 6ann) KoBaneHTHas HETIOJISIpHAS CBS3b HAOIIOMAETCSI B CIIEAYIONIEM BEUIECTBE:

A) yTIeKuCIblii ra3 b) ammmax

B) anmas I') xmopodopm

3. (1 6ann)OpOUTAIUS U P U P U P COOTBETCTBEHHO MEPEKPHIBAIOTCS B MOJIEKYJIaX BEIIECTB:

A)H,S uCl, b) HClu HBrB) H, u Br; NNy HI

4. (I 6ann) BemecTBO ¢ METAUTMYECKOM CBA3BIO:

A) okcua Kanust b) xpemuuit B) menp I') runpoxcun Maruust

5. (1 6ann) TIpo4HOCTH BOJOPOAHOM CBSI3U 3aBUCHT:

A) OT BeTMUMHBI U30BITOYHOTO MOJIOKUTEIILHOTO 3apsiia Ha aTOME BOAOPO/1a

b) oT a1eKTpooTpUIIATETLHOCTH JIEMEHTa, 00pa3yIoIIero CBsA3b C aTOMOM BOJOPOa

B) oT BenmuMHBI OISAPHU3ALUH CBSA3U BOAOPOJL - TETEPOATOM

') Bce nmepeuncieHHbIe OTBETHI BEPHBI.

6.(1 6ann) BemecTBa TBepIbIe, MPOYHBIE C BRICOKUMH TEMIIEpAaTypaMy TUIABJICHUS, PACTIIaBbI

KOTOPBIX IPOBOJAT IIEKTPHUUECKUIN TOK, UMEIOT KPUCTAJUTMYECKYIO PELIETKY

A) MeTaIn4ecKyro b) monexymnsipuyto  B) aromuyio 1) noHHyrO

7. (I 6ann) ToabKO KOBAJEHTHBIE CBSI3U UMEET KaXKJ10€ U3 IBYX BEIIECTB:

A) C6H5NH2 " B) C3H81/I NaF B) KClu CH3C| F) P205I/I NaH803

P4
8.(16ann)®opmyna CoeMHEHHS, B KOTOPOM CTEIIEHb OKHCIICHUS CEPbl MAKCUMAITbHA, - 3TO:
A) FeS; b) KHSO, B) SO, I') Ba(HSO3),

9. (I 6bann) ATOMHYIO KPUCTALTUICCKYIO PEIICTKY HMEET
A) CBunen b) Kpemuuit B) Bensrii pochop  I') Cepa pombuueckas



10. (1 6ann)Kakue U3 nepeyncIeHHBIX CBOMCTB XapaKTEPHBI JIsl BELIECTB C MOJICKYIISIPHON
KPUCTAJUIMYECKON PEIIECTKOMU?

A) HU3Kas TeMIleparypa IUIaBJIeHUs b) BeicOKas Temneparypa KUIIEHUS
B) neryuects I') manas Mexanu4deckasi TBEpAOCTh
J) TYyromnaBkocTh E) anexktponpoBoiHOCTH

VYKaxuTe BEpHbI OTBET.

1)ABB 2)ABI' 3)BAI 4)BI'E

11. (1 6ann) dpaza, B KOTOPOH O KHCIOPO/IE TOBOPUTCS KAaK O MPOCTOM BEIIIECTBE:
A) B coctaBe Bo3nyxa 21% kuciopoja

b) B cocTaB Mosiekyibl Boabl BXOoAUT 88,9% Kkuciaopoaa

B) 50% ot mMacchl 3eMHOI KOpPBI IPUXOAUTCS HA JIOJII0 KUCIOpOa

') B cocTaB Bcex OKCHUJIOB BXOIUT KHCIOPOI.

12.(1 6ann) AucnepcHasi cucTeMa >KUJIKOCTH B )KUIAKOCTH — 3TO

A) TymaH b) nbutb B)nena I') amynbcus
13.(1 6ann) K mOHHBIM pacTBOpaM OTHOCHTCSI BOJHBIH pacTBOP
A) sTaHosna b) ammmaxka B) cynbdara meau I') caxapo3sl

14. (16ann) lonyuenue O0EIKOB U3 aMUHOKHCIIOT — 3TO PEaAKIIHSI

A) romomonumepuzanuu  b) comonumepuzanuu

B) romononukonnencamuu ') conoamkoHaeHcanuu

15. (1 6ann) Jluneitnyto, CKpyueHHYIO (OPMY UMEIOT MAaKPOMOJIEKYJIbI

A) TIIaCTUYECKOU Cephl b)xayuykoB
B )xpaxmana I') penondopmanbaeruIHbIX CMOIT
YACTH B

16..(2 6anna)y cTaHOBUTE COOTBETCTBUE MEXKY TUIIOM OPOUTAIM U MEXaHU3MOM 00pa30BaHMS
KOBaJICHTHOM CBSI3U:
OPBUTAJIN, YUACTBYIOIIME B

OBPA3OBAHUU KOBAJIEHTHOU MEXAHU3M
CBA3U OBPA30OBAHUS CBA3U
A) opOuTamy ¢ HeCIapeHHBIM HJIEKTPOHOM 1) OOmeHHBII
b) opOurtanu c HenmoeIeHHOM 3JIEKTPOHHOMN 2) JIOHOPHO-aKIENTOPHBIH
napoi

B) cBoOonHbIe (BakaHTHBIE) OpOUTAIIN
17.(2 6anna) YcraHOBUTE COOTBETCTBUE MEXKAY (DOPMYIIOi BEIIECTBA M CTEIIEHBIO OKUCICHUS
a3ora B HEM

®OPMYVYJIA BEHLIECTBA CTEIIEHb
OKUCJIEHUSA A30TA
A) NO, 1) -3
B) (CH3),NH 2) -2
B) NH4Br 3) +2
I) NH; 4) +3
5 +4
6) +5
18.(2 6anna)Yxaxute nzoMepsl 11 3,3-TUMETHIIOYTAaHOBOM KUCIIOTHI. B 0TBEeTE 3anmumiuTe psija
uudp.
1.rexcanoBas xKuciora 2.3,3-1TUMeTHIIIIEHTaHOBasT KUCJIOTa
3.2,3-mumeTnn0yTanoBast KHCIOTa 4.3,3-mumeTnnOyraHanb

5.9TUOBBIN 3(pup OyTaHOBOW KHCIOTHI 6.9TUIOYTHUIIOBBIN dPup



19 .(2 6anna)y craHOBUTE COOTBETCTBUE.

Buja BosiokHa: Ha3BaHue BOJIOKHA:
1.HUckyccTBeHHOE A. JlaBcan
2.CHUHTETHYECKOE Bb. AnerarHoe

B. Bucko3noe

I'. Kanpon
YACTb C

20. (3 6anna) V3 pactBopa Mmaccoii 350 r ¢ MaccoBoit josneii conu 25 % BhITapuBaHUEM yIaIalu
100 r Boxbl. MaccoBast 10115 (B %) cosiu B IOJIy4€HHOM pacTBOpE paBHA ...

21.(4 6anra) Onpenenure maccy ocanka, KOTOpbId oOpasyercs npu cimBanuu 30r 5%-To
pactBopa xjopuaa 6apus u 20r 8%-ro pactBopa cynabhara HATpus.

22. (4 bannos) Naiite xapakrepuctuky BemectBa CsHip o miany, eciu W3BeCTHO, YTO TaHHOE
BEIIECTBO JIMHEMHOrO CTPOCHUS M HMEET OJHY T-CBSI3b, PACIOJIIOKEHHYI0 B Hadale
YTJIEBOJOPOAHON LIETIH: :

a)rOMOJIOTHYECKHI psAl, CTPYKTypHas ¢GopMmyna, Ha3BaHWe, THOpPHAM3ALMS BCEX AaTOMOB
yriiepo/a, BaJICHTHBINA yrojl, KOJIWYECTBO CUTMa- CBSI3EH;

0) BUIBI H30MEPHH, COCTABHTE U30MEPHI KAXKI0T0 BUA U YKAKHUTE UX HA3BAHUSI.

KonTpoabsHnas padora Ne3 nmo teMme « XuMHYeCKHE peaKkIum»
Bapuanr 1

Yacrs A
1.(1 6ann) Kaxoe n3meHeHue napaMmeTpoB OyJaeT criocoOCTBOBATh CIBUTY XUMHUYECKOIO
paBHoBecus BieBo i peakiuu: CaCOs(y = CaO¢ + COypy - Q?
a) yBenuueHue koHuenrpanuu CO; 0) ymenbleHre KoHueHTpauuuCO;
B) YBEJIMYECHUE TEMIIEPATyPhl I') YMEHBIIEHUE 1aBICHUS
2. (I 6ann) Ypasrernnio Ba®* + SO,% = BaSO,C00TBETCTBYET B3aMMOLCHCTBHE CIIEAYHOLIHX
BEILIECTB:

a)Ba(OH), c CuSO, 0) BaCO3 ¢ H,SO,4 B)BaSO, ¢ H,0O r)Ba(NO3), ¢
Na,SO4

3. (1 6ann) Peakus B pacTBOpE HE UJIET MEXKTY

a) HCluAgNO3 6) BaClou HNO3 B)Na,Su CuSO4 r)NH4Clu NaOH

4.(1 6ann) BonopoaHblii MOKa3aTenb Jis CIa00IIET0YHOM cpeibl MOKET OBITh PaBHBIM:

a)2 0) 5 B) 9 r) 13

5. (1 6ann) BomHbrit pacTBOp KaKOM U3 COJIEH OKpAIIMBAET METHUIIOPAHK B KPACHBIH IIBET?

a) xanopumpkenesa (1) 0) HuTpat Gapus B)opTodochat Kanus T)HUTpAT
HATpUS

6.(1 6ann) DNEKTPONIUTOM SBISIETCS KaXKI0€ U3 ABYX BEIIECTB:
a) MPOMAHOJI U COJITHAsl KUCIIOTa 0) 3TaHOJ U YKCYCHasl KUCJIOTa
B) XJIOpUJ HATPHs U alleTaT Kalus r) 6poM U MeTUJaIeTarT

7.(16ann) Vicnonp30BaHUE KaTaau3aTopa:

A) CHIKaeT PHEPrUI0 aKTUBALUU PEAKINH 0) yBeIMUYMBAET YHEPTUI0 AKTUBAIIUH
peakuun
B ) yBennuuBaet TemnoBoi 3QeKT peakiuu I')yBEIMYNBAET KOHLEHTPALIUIO UCXOJHBIX
BEIIIECTB

8.(1 6ann) DHTpOIIUS YBETUINUBACTCS B X0JI€ IpoIiecca



a)IJIaBJICHUS JIbJa 6)Na(ry +3H2r) = 2NHs
B) 2Hyy + Oy = 2H20 1) 2H0(1= 2H20 )

Yacts B
9.(2 6anna) Y craHOBUTE COOTBETCTBHE MEX/TY HA3BAaHUEM COJIU M €€ CITIOCOOHOCTBIO K
TUAPOIIN3Y.

HaszBanmue cosn CnocoO0HOCTh K TUAPOJIU3Y
1.cynbdun mutus a. TUAPOJIU3Y HE TOABEPraeTCsl
2.XJI0pat Kajaus 0. rMIpOJIN3 110 KAaTUOHY

3.HUTPUT aMMOHHS B. THJIPOJIM3 110 aHUOHY

4.HpOHI/IOHaT HaTpuia I'. TUAPOJIN3 11O KATUOHY U aHUOH

10 .(2 6anna)y cTaHOBHTE COOTBETCTBUE MEKTY (DOPMYIIO MOHA U €r0 CIIOCOOHOCTHIO
NPOSIBJIATH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA.

(I)OE)MyJ'Ia HOHA OKHCINTEIbHO-BOCCTAHOBHUTEILHBIE CBOMCTBA
1.57 a. TOJILKO OKHCIIUTENb

2.NO3 0. TOJIbKO BOCCTAHOBUTEIIH

3.NOy B. 1 OKHCIIMUTEb, U BOCCTAHOBUTED

4.c* I'. HU OKUCJIUTEIb, HHI BOCCTAHOBUTEID

Yacts C

11.(3 6anna) Kitaccupuuupyite peakiuro
CH3COONa(p-p)+ H20:=CH3COOH (-p)+NaOHp.p)-Q

110 IIATHU IIPU3HAKaM.

12.(3 6anna) OnpenenuTe TEIIOTY 00pa30BaHUs OKCUIA Marawus (B KJ[»/MoIb), eciu mpu
cxuranuu 4r maraus Beiienuiaoch 100,3 xk/[x sneprum.

13. (3 6anna) Vicnionb3ys METOJ NIEKTPOHHOTO OajaHca, COCTaBbTE YPAaBHEHUE PEAKIIHH.

OHpeI[eJII/ITe OKHUCIUTEIb U BOCCTAHOBUTCIIb.
FeSO, + ....+H,S0O4 = MnSO4 +....+....+ H,O

14. (3 6anna) lpu 76°C CKOPOCTh peakuuu paBHa 81 monb/(1+c). [Ipu kakoii Temmnepatype
CKOPOCTh peaklMM paBHa 3MOJIb/(J1+C), €CIIU €€ TeMIEPATypHbI K03 PUIMEeHT paBeH Tpem?

15. (3 6anna) Bo cxonbko pa3 yBenudautcsi ckopocTh peakuuu 2Hl ) = Hapy + lymipn
YBEJIMUEHUH JIaBIICHUS B UETHIpE paza?

16.(3 6anna)B paBHOBecHOU cucteme Hyipy + lhy=2HI) npu 400K koHLEHTpauuu BelecTB
paBHBI (MOJIB/T):

[H2]=0,17; [1,]=0,08; [HI]=1,77. PaccuuTaiiTe KOHCTAaHTY PaBHOBECHs PEAKIIMU TMPH JTAHHOU
TeMIIeparype.

KonTpoasnas padora Ned4 nmo reme «Xumusi 3JieMEHTOB»
Bapmuanr 1
Yactb A (Kaxaoe 3aaHue OlleHUBaeTcsl B 20a/11a):
S-anementy 4-ro nepuoga [IC3X cooTBeTCTBYET 3ieKTpOHHAs popmyra:
A) 15°25°2p°®35°3p®3d°4s? B) 15%25%2p°3s23p°3d'4s?
B) 15%25°2p®3s%3p°4s! I) 1s°25%2p°3s*

3apsi atomMa +8 UMEIOT aTOMbl XMMHUYECKOTO 3JIEMEHTa:
A) a3ota b) xucnopona B) Cepsl I') xmopa



10.

11.

12.

[lepeMeHHYIO CTETIEHb OKUCIICHUS B COSIMHEHUSX MPOSIBIISICT:
A) bapuii b) Kaneuuit  B) Menp I') Le3uit

KoBasieHTHast OJISIpHAs CBSI3b KMEETCSI B MOJICKYJIE BEIeCcTBa, (hopMylia KOTOPOTo:
A) Py b) CO; B) O, I NaCl

[IpocToe BelecTBO Kene30- MOXKET SIBJISETCS:
A) Tonbko BoccTaHOBHUTENIEM b) Tonpko okucnuTenem
B) U okucnuTeneM, 1 BOCCTaHOBUTENIEM

VYpasuenuit xumuueckoit peakimu: HyS+CI,=2HCI+S cootBeTcTBYET CXxeMe mpeBpalieHust
XJIopa:
Acll crt—  pcP c'—» B)CI' CI'*» ncrt cl’—,

®opmyna BemiectBa X B ypaBHeHuU peakuuu: Cu+2H;SO4(xoni)=CuSO4+X+2H,0
A) H; b) SO, B) H,S I') SO;

PeakTuBOM Ha XJIOPHUI-aHUOH SBJISICTCS KATHOH:
A) Bostopona b) cepebpa B) Gapus I') ammonMs

[luHK B3aMMOAEHCTBYET C KaXKbIM BEILIECTBOM I'PYIIIIbL:
A) Bonopon, cynsdat meau (2) (p-p), MeETaHaAIIb

b) Kucnopon, MypaBbrHast KUCIIOTa, cepa

B) okcup yrnepona (4), okeu kanblus, (peHon (pacrias).

Oxkcun azota (IV) oOpazyercs ripu B3auMo1eiCTBUN BEIIECTB:

A) aMMuaka 1 KHciaopoja b) KoHILIEHTpUPOBaHHOI a30THON KUCIIOTHI U
cepebpa

B) Pa3baBnenHoi a30THOM KUCIOTHI U Menu  [) a3oTa u Kucinopoaa

Yacrte b 3aganus co cBodoanbiM oTBeToM (Kaxaoe 3aqanne oneHnBaercs B S 6a//10B):
CocraBbpTe (OpMYJIBI BHICIIETO OKCHA U THAPOKCUAA FIEMEHTA, B sIIpe KOTOPOIO COJIEPIKAThCS
56 nporoHoB. HazoBuTe 3TH BeliecTBa, YKOKUTE UX XapaKTep.

Brraucnure maccy XJ10poBoopo/ia (Kr), KOTOPBIN MOJTydaeTcs Py B3aUMOACHCTBUH
4,48M3xnopa ¢ 5,6M™ Boiopoa.

Yacrs C. 3aganne co cBOOOIHBIM 0TBETOM (32/1aHHE OLIEHUBAETCHA B 7 02J1J10B)

13. 3anummre ypaBHEHUS PEaKIHil , C TOMOIIBIO KOTOPBIX MOXKHO OCYILIECTBUTH IIPEBPAILICHHUS
COTJIACHO CXEME:

P— ZnsP, »P,05 —» H3PO; —» NasPO; —» Ag3PO4

Peakuurio 2 paccmotpuTte ¢ Touku 3peHus OBP, Beibepute peakiinio HOHHOro oOMeHa 1
3alMIIUTE €€ B MIOHHOM BUJIE.

Hrorosasi koHTpOJIbHAsI padoTa 3a Kypc xumuu 11 kiaacca
Bapuanr 1
Yactp A (ka:xxnoe 3a1aHue oneHuBaercs B 1 0asi):
A 1. Ilo 0aHHbIM d1eMeHMapHO20 AHAIU3A BEUWEeCTNB8O COOEPAUCUM KATbYUL, cepy, KUCI0POO. Dmo
gewecmeo  AGNAEMCA:
a) OKCHJIOM, 0) ocHOBaHUEM,
B) KHCIIOTOM, T') COJIBIO.



A 2. Umeromces 06a ymeeporcoenus: 1. eciu Ha 6HewHeM SHEP2emuiuecKom YposHe amoma
CO0epAUCUMCsL OOUH — DNEKMPOH, MO MO AMOM MeMAil, 2. eciu Ha 6HeWHeM IHEPLeMULeCKOM

YPOBHE AMOMA COOEPIHCUMCSL ceMb 2IeKMPOHOS, MO IMOM AMOM HEMEMA, MONHCHO
cKazamo, Ymo:
a) o0a yTBep)KIIeHHs BEpHBHI, 0) o0a yTBep:K/IeHHs HEBEPHBI,

B) IIEpBOE YTBEPKJIEHHUE BEPHO, BTOPOE - HET, T') BTOPOE YTBEPKIECHUE BEPHO, IEPBOE - HET.

A 3. Kakoe u3 sewgecme ne 06pazyemcsi npu 31eKmpoiuse 600H020 PACMBEOPa 6pOMUOA KAUSL:
a) KaJIui, 0) 6powm, B) BOJIOPOJ, T) THAPOKCHJI KA.

A 4. Ilpu 63aumooeticmeuu ¢ Kakum 8ewecmeom xHeene3o OKUCIAemcs: 00 CIMeneHy OKUCTEeHUs
+3:

a) C XJOopoMm, 0) ¢ XJIOPOBOJIOPOTHOM KUCTIOTOH,

B) ¢ cynbdarom menu (2), I') BCE BBIIIEC IPUBEACHHBIC OTBETHI BEPHBI.
A 5. Vkaostcume 31eKmpoHHYI0 hOpMYLy amoma HeMemanid, npoasisoue2o Hauboaee CuibHbie
OKUCTUMEIbHBLE CBOLCBA:

a) 1s%2s%2p°3s%3p?,  6) 1s%2s72p°, B) 1s°25°2p°3s%3p°, 1) 1s72s%2p".

A 6. Ilpu 83aumoodeticmeuu ¢ KAKUM 8ewecmeom Opom Npossisiem 60CCMAHOBUMEIbHbLE
ceolicmea.

a) ¢ MarHueM, 0) ¢ CepoBOJIOPO/IOM, B) C IPOIIEHOM, T') BEPHOI'O OTBETA CPEIU
MePEUYHUCIICHHBIX HET.

A 7. Pacnonosxcume Kuciopoocooepicaujue KUCI0mbl Xa10pa 8 NOPsOKe YCUTLeHUsSL UX KUCTOMHBIX
cBolicma.
1. HCIO;, 2. HCIO4, 3.HCIO, 4. HCIOs.
a)4,3,2,1, 0) 3,1,4,2, B) 2,4,1,3, r) 1,4,2,3.

A 8. Coipbem 015 npouze00cmea azomHou KUCIOMbL 8 NPOMBIUUILEHHOCIU CIYHCUM.:
a) HUTpaT cepebpa, 0) amMMHaKk, B) a30T, T) OKcup azora (4).

A 9. Pazbasnennas cepuas Kucioma peazupyem co 6cemu 6eujecmseamil 2pynnbi.
a) Fe, CO,, CaCOsg, 0) CuO, Mg(OH),, Ba(NOs3), B) Ag, Na,O, NH3;, r) KOH,
CH3;COONga, LICI.

A 10. Pacnonosicume geugecmea 6 nopsioxe yCuieHusi OCHOBHbIX CEOLCME:
1) anunun, 2)eudpoxcuo nampus, 3) memuiamuH, 4) ammuax:
a)2,4,1,3, 0) 1,3,4,2, B) 1,4,3,2, r)3,2,1.4.

A 11. Coxpawennoe uonnoe ypasnenue OH + NH;" — NH3 - Hy O coomsemcmesyem
83AUMOOCUCMEUIO !

a) THIPOKCHUJIa HATPHSI C aMMUAKOM, 0) runapokcua xenesa (2) ¢ XJIOpUaoM
aMMOHWUS,

B) ruipokcua 6apus ¢ cysib(haToM aMMOHHUSI, T) TUAPOKCH/IA KAJTUsl C HATPATOM aMMOHHSI .

A 12. OcHo6HbIM OKCUOOM ABNIAECMCAL:
a) Al,O3;, 0)BaO, B) BeO, r) SO..

A 13. Coeounenus, umerowue gpyuxyuonanvryio epynny NH, omnocames k:
a) KUCJIOTaM, 0) aMmuHaMm, B) CIUpPTaM, T) dpUpaM.



A 14. Kaxoii uz npuznaxog ne omHocumcs K Memauiam.
a) TUIACTUYHOCTh, 0) AIEKTPONPOBOAHOCTh,  B) XPYIKOCTh, T') KOBKOCTb.

A 15. Amgpomepnvim coedunenuem He A611emcsi.
a) Mg(OH);, 0) Zn(OH),, B) Be(OH),, r) amuHOyKCYyCHasi KMCJIOTA.

Yactp b (kaxaoe 3aganne onennBaercs no 3 6ajia):

b 1. Onpenenure Ha3BaHUE HEMETAJUIA, JUIsl aTOMa KOTOPOTO YKCIIO 3JIEKTPOHOB Ha BHEIITHEM
YPOBHE PaBHO YUCITY YHEPreTHUECKUX YPOBHEN?
(HamUIIKMTE OTBET B UMEHUTEILHOM IaJIEXKeE).
b 2. CepebpsiHyro MPOBOJIOKY PACTBOPUIIN B a30THOM KucioTe. K momydeHHOMY pacTBopy
n00aBUIIN M30BITOK THAPOKCHIA HATPHS. YKKUTE KJTacC BEUIECTB, K KOTOPOMY OTHOCHTCS
BBINABIINN 0CcamoK?
(OTBET HANMMIIIUTE B UMEHUTEIILHOM TaJIeKe, €IUHCTBEHHOM YHUCIIE).
b 3. Kak Ha3bpIBaeTcs OKUCIUTENHHO — BOCCTAHOBUTEIBHBIH Mpoliecc, MPOTEKAIONINil Ha
AJIEKTPO/Iax MPHU NPONYCKAHUU AIEKTPUUYECKOT0 TOKA YEPE3 PACTBOP MJIM PACIUIAB 3JIEKTPOIUTA?
(oTBET HAMMILIUTE B UMEHUTEILHOM MAJIEXKe).
b 4. Kak u3MeHsieTcs KUCIOTHBIN xapakTep okcu1oB B psiay: SO3 — P,0s5 — SiO; — H,0.
(oTBeT ykaxkute B hopMe riaroia).
b 5. Kak u3MeHsI0TCS OCHOBHBIE CBOMCTBA JIETYYMX BOJOPOIHBIX COCIMHEHUH 2JIEMEHTOB
[JIaBHOM MOJTPYIIIBI 5 TPYIIBI IEPUOAUYECKON CUCTEMBI C YBEIMYEHUEM MOPSIKOBOrO HoMepa?
(oTBeT yKaxkute B (popMme rIiarosna).

Yactp C (Kaxkgoe 3a1anue oueHuBaeTcs no S 6a/1/1o0B) :
C 1. Ilpu okucnenuu 2,19 r merana obpasyercs 2,67 r ampoTtepHoro okcuja cocrasa MeO.
Omnpenenure 3TOT MeTAIL?
C 2. Hanummre ypaBHEHUS PEAKIMI, C TOMOIIBIO KOTOPBIX, UCIOJIB3YS 3TAaH U HEOPTAHUYECKUE
BEIIECTBA, MOKHO MOJIYYUTh 3TUIOBBIN 3Up YKCYCHOU KHCIOTHI.
C 3. CocraBbTe ypaBHEHUS PEAKIMN 110 CIEAYIOLIEH CXEME:
Cu — CuSO4 — Cu(NO3); — CuO — X — Cu(OH).
VYKakuTe ycinoBHs OCYLIECTBICHUS PEAKLUH.
C 4. Paccunraiite 00b€M YIJIEKHCIOTO raza, KOTOpbld MOKHO Moay4uTh U3 100 r n3BecTHsIKa,
coaepxamiero 10% npumeceid?
C 5. HazoBuTE KOHEUHBIN NPOAYKT X B LENOYKE MPEBPALLECHNUN, OCYIIECTBUTE TaHHOE
IIpEBpalLICHHE:
+Cl,  +NaOH t° +HCI
Fe—- A —- b -C—-> X

Kpurtepun onenuBanuns
Kontponbnast pabora Nel onienuBaetcst B 24 6aa.
[TpumepHas miKaia nepeBojia B MITHOAILHYIO CHCTEMY OIEHKH:
11 6amoB M HIKE - <«2» 12- 15 6ammoB — «3»



16- 20 6amtoB — «@» 21-24 6aiuioB - «5»

Konrtponbnas padora Ne2 onienuBaetcs B 34 6ana.

[TpumepHas 1IKaia nepeBojia B MATHOAIBHYIO CHCTEMY OICHKH:
16 Ga1oB U HIDKE- «2» 23-17 6amnoB — «3»

30-24 0amm — «4» 34-31 0amioB — «5»

Kontponbnas padora Ne3 onenuBaetcst B 30 6aios.
[TpumepHas mKaia nepeBojia B MATHOAILHYIO CHCTEMY OIEHKH:
14 6a1oB 1 HUXKE- «2» 20-15 6ammoB — «3»

26-21 Gamm — «4» 30-27 6ammoB — «5»

Kontponsnas padora Ne4 ornennBaercs B 32 6asa.

[TpumepHas 1mkana nepeBoaa B NATHOALIHHYIO CHCTEMY OLICHKU:
15 6aiuioB 1 HIDKE- «2» 22-16 6amoB — «3»

28-23 0amn — «4» 32-29 6amioB — «5»

HToroBast KOHTpOJIbHAsA PabOTa OLICHUBACTCS B 55 OaJIIOB.
[TpumepHas mKaia nepeBojia B mITHOAUIEHYIO CUCTEMY OICHKH:
25 0amIo0B U HIKE- «2» 26-33 0amioB — «3»

43 - 34 oamr — «4» 44-556a110B — «5»



