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Pabouas mporpamma mo ydeOHOMY MpeaMeTy «XHUMHs» COOTBETCTBYET TPeOOBAHUAM
rocCy1apCTBEHHOIO
o0pa3oBaHMs, COCTaBlieHa Ha OCHOBE pabouell MporpaMMbl HpPeOMemHOU JUHUU YYEeOHUKOS

®denepanbHOro

«Xumusn» (asmoput I'.E.Pyosumuc, @.I'.Denvoman)

Onucanue mecma yuedHo20 npeomema 6 y4edOHOM niaHe

00pa3oBaTEeNBbHOIO  CTaHAapTa

KJ1acc Yucao 9yacoB B HENEITIO Yucno 9acoB B IoJ
8 Kiacc 2 68
9 knacc 2 68
Hroro: 4 136

I[Inanupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

Jluunocmuote pes3yiomamal:

OCHOBHOTO

BOCIIUTAHHE POCCHICKOW TPaKTAHCKOM WIACHTUYHOCTU: TMMATPHOTU3MA, JIOOBU U
yBakeHHI0 K OrtedyecTBy, 4YyBCTBa TIOPJOCTH 3a CBOK PoauHy, 3a pOCCHICKYIO
XUMHUUYECKYIO HAYKY;

¢dbopMHpOBaHHE IIETOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Da3BUTHUS HAayKd U OONIECTBEHHOM NPAKTUKH, a TaKXKe COLUAIBHOMY,
KYJBTYPHOMY, SI3IKOBOMY U JTyXOBHOMY MHOT000pa3ui0 COBPEMEHHOI'0 MHPa;
(dbopMHpOBaHHE OTBETCTBEHHOI'O OTHOLIEHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTU K
CaMOpa3BUTHIO M CaMOOOpPa30BaHHIO HA OCHOBE MOTHBAIMM K OOYYEHHUIO M I1O3HAHUIO,
BbIOOpY NpodmiIbHOrO 00pa30BaHUS Ha OCHOBE HH(POPMALMU O CYIIECTBYIOLIMX
npodeccusix U JUYHBIX TPO(EeCCHOHATIBHBIX MPEANOYTEHUNH, 0CO3HAHHOMY IOCTPOEHUIO
UH/IUBUIYaJIbHOM  00pa3oBaTelbHOM  TPAaeKTOPUM  C  Y4ETOM  YCTOWYMBBIX
II03HABATEJIbHBIX UHTEPECOB;

(dbopMHpOBaHNE KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B 00pa30BaTEIbHOM, 0OIIECTBEHHO
HOJIE3HOM, Y4eOHO-HCCIe10BaTeNbCKOM, TBOPYECKON M IPYTUX BUJAX JNEATEIbHOCTH;
¢dbopMHpoBaHHE TOHMMAHUS IEHHOCTH 3J0pOBOr0 M 0Oe30macHOro obpasza >KU3HHU;
YCBOGHHE MPaBUJ WHIUBUAYAIbHOIO M KOJUIEKTMBHOIO O€3011aCHOrO MOBEIEHUS B
Ype3BBIYANHBIX CUTYALMSIX, YIPOXKAIOIINX JKU3HH U 3I0POBBIO JIIOACH;

¢dbopMHpoBaHUE MTO3HABATEIbHON U UH(OPMAIIMOHHON KYJIBTYpBl, B TOM YHUCIIE Pa3BUTHE
HaBBIKOB CaMOCTOSITENIbHON paldOThl ¢ yueOHBIMU NOCOOUSMHU, KHUTAMH, JOCTYITHBIMU
UHCTPYMEHTAMHU M TEXHUYECKMMHU CPEACTBAMHU MH(POPMAITMOHHBIX TEXHOJIOTUH;
¢dbopMHpOBaHHE OCHOB 3KOJOIMYECKOI'O CO3HAHMS Ha OCHOBE IpPHU3HAHUS IIEHHOCTH
JKU3HH BO BCeX €€ NpOSBICHUSX U HEOOXOJUMOCTH OTBETCTBEHHOTO, OEpekHOro
OTHOLICHHUSI K OKpYKaIOLIEHN cpeae;

pa3BUTHE TOTOBHOCTH K PELIEHUIO TBOPYECKMX 3a/lady, YMEHUs HAaXOIUTh a/lCKBaTHbIE
CrocoObl IOBE/IEHUS U B3aUMOJICHCTBUS C TapTHEPaAMH BO BpeMsl yueOHOU U BHEY4eOHOM
NeSITeIbHOCTH, CIIOCOOHOCTH OLIGHHWBaTh HNPOOJEMHBIE CHUTyallud U  ONEpaTHMBHO
IPUHUMATh OTBETCTBEHHBIE PEIICHUS B PA3JIMYHBIX TPOAYKTUBHBIX BUAAX JIE€ATEIHHOCTH
(yueOHast OMCKOBO-UCCIIEA0BATENbCKAs, KITyOHAas!, TPOEKTHAs!, KPY>KKOBast U T. I1.)

Memanpedmemmnuie peynomamul:

OBJIaJICHHE HaBBIKAMU CaMOCTOSITEILHOTO MPUOOPETEHHs] HOBBIX 3HAHWH, OpPraHU3AINH
y4eOHOM e TeIbHOCTH, TTIOMCKA CPECTB €€ OCYIICCTBICHUS;

YMEHHE TUTAaHUPOBATh MyTH JOCTH)KCHHS IeJIed Ha OCHOBE CaMOCTOSTEIHLHOTO aHaIn3a
YCIIOBUH M CPEJCTB MX JOCTHKCHHS, BBIJCIATh aTbTCPHATUBHBIC CITOCOOBI JOCTHKCHUS
1enu W BbIOMpaTh HauOolnee 3(PPEeKTUBHBIN CIOCOO, OCYIIECTBISTH MMO3HABATEIHHYIO
pedIIEKCHIO B OTHOIICHUH JCHCTBHI IO PEIICHUIO YIeOHBIX U TIO3HABATEILHBIX 3a7ad.
YMEHHE IOHUMaTh TPOOJEeMy, CTaBUTh BOINPOCH], BBIABUTATH THUIOTE3Y, J1aBaTh
ompejieNieHue MOHITHUSM, KJIacCH(UIIUPOBATh, CTPYKTYPUPOBATh MaTepHal, MPOBOIUTH



SKCTICPUMEHTBI, apTyMEHTHPOBATh COOCTBEHHYIO IMO3HIINIO, (POPMYIUPOBATH BHIBOJBI U
3aKJIIOUYCHUS;

® yMEHUE COOTHOCUTH CBOU JCHCTBUS C IJIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBISTH
KOHTPOJIb CBOEH [JEATEIIbHOCTU B IPOLIECCE JOCTUIKEHHUS pEe3yJbTara, ONPEICATh
CrocoObl ICUCTBUI B paMKax IMPEAJIOKEHHBIX YCIOBUM U TPeOOBaHUH, KOPPEKTHUPOBATH
CBOH JICWCTBUS B COOTBETCTBUHU C U3MEHSIIOILICHCS CUTYyallUEH;

e (HOpMUPOBAHHE U PA3BUTUE KOMIIETEHTHOCTH B OOJIACTH HMCIOJIH30BAHUS WHCTPYMECHTOB
U TEXHMYECKHMX CPEACTB HMH(POPMAIMOHHBIX  TEXHOJOTUH  (KOMIBIOTEPOB U
MIPOTPAMMHOI0 oOecrieueHus ) KakK WHCTPYMEHTAJILHO OCHOBBI pa3BUTHS
KOMMYHUKATHUBHBIX U ITO3HABATEIHHBIX YHUBEPCAIBHBIX YUECOHBIX JACHCTBUI;

® yMEHHUE CO3/1aBaTh, IPUMEHATH U MPEOoOPA30BHIBATh 3HAKU U CHMBOJIBI, MOJICIIH U CXEMBI
JUTSL pEIICHUS Y9eOHBIX M MO3HABATEIHHBIX 33/1a4;

e YyYMEHHE U3BJIIEKaTh HH(OPMAIMIO U3 PaA3IMYHBIX HCTOYHUKOB (BKIIOYAs CpEICTBa
MaccoBOM MH(MOpPMAIUHU, KOMIIAKT-IMCKH Y4eOHOT0 Ha3HaYeHUs, pecypchl HTepHeTa),

e CBOOOJHO MOJH30BATHCS CIPABOYHOU JIUTEPATypoOil, B TOM YHWCJIE€ U Ha 3JIEKTPOHHBIX
HOCHUTEIISIX, COOI0IaTh HOPMBI HHPOPMALIMOHHON N30MPaTEIbHOCTH, STHKH;

® yMEHHE Ha MPAKTUKE MOJIb30BATHCA OCHOBHBIMHM JIOTUYECKMMH IMPUEMaMH, METOJaMU
HaOJIOJICHUS, MOJICITUPOBAHUS, OOBSCHECHHS, PEIICHHUS MPOOJIEM, NMPOTHO3UPOBAHUS WU
Ap-;

® yMEHHUE OPraHU30BHIBATH CBOIO KU3Hb B COOTBETCTBUU C MPEJCTABICHUSIMH O 3I0POBOM
o0Opase XKM3HHU, IpaBax M OOS3aHHOCTIX TpaKIaHWHA, LIEHHOCTSAX OBITHA, KYJIbTYpPHI U
COIIMAILHOTO B3aMMO/JICHCTBHS,

® yMEHUE BBINOJIHATH I03HABATEIbHBIE U IPAKTUYECKHUE 3aJJaHUs, B TOM YHCJIE IPOCKTHBIE;

® yMEHHUE CAMOCTOSITEJIbHO M apryMEHTHUPOBAHO OLEHMBATH CBOM JEHUCTBUS U JCUCTBUS
OJIHOKJIACCHUKOB, COJIEP)KATeIbHO OOOCHOBBIBASI MPABWJIBHOCTh WM OIIMOOYHOCTH
pe3ynbTaTa U crnocoda JEHCTBUS, aJIeKBAaTHO OLIEHWBATh OOBEKTUBHYIO TPYIHOCTh Kak
Mepy (aKTUYSCKOTO WITM TPEIIOoaraéMoro pacxojia pecypcoB Ha pelieHUE 3aaadd, a
TaK>Xe CBOU BO3MOKHOCTHU B TJOCTH>KEHHH LI€JIA ONPEIETIEHHOM CII0KHOCTH;

e yMeHue pabotarth B rpynmne — 3¢G(EeKTHBHO COTPYIHUYATh U B3aUMOJICHCTBOBATH Ha
OCHOBE KOOPJHMHAIIMU PA3JIMYHBIX TO3UIMH TMpU BBIPAOOTKE OOIIEro pelieHus B
COBMECTHOHM JIeATeNbHOCTH; CHylIaTh MapTHepa, (popMynHpoBaTh U apryMEHTHPOBATH
CBO€ MHEHHE, KOPPEKTHO OTCTaWBaTh CBOIO MO3UIIMIO U KOOPJIWHUPOBAThH €€ C MO3UIUU
MapTHEPOB, B TOM YHCJIE€ B CUTyalldd CTOJIKHOBEHHUS HWHTEPECOB; MPOJYKTUBHO
paspemiath KOH(GIUKTHI Ha OCHOBE yueTa MHTEPECOB M TMO3UIIMA BCEX €r0 YYaCTHUKOB,
MOKCKA U OIICHKHU aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHus: KOH(MIUKTOB.

IlIpeomemnuvie pesyromamol:

BbpInyCKHUK Hay4YuTCH:

® XapaKkTepU30BaTb OCHOBHbIE METOAbl TO3HAHMS: HAONIOAECHHWE, W3MEpEHHUE,
JKCIIEPUMEHT;

® OIUCHIBaTh CBOWCTBA TBEPABIX, XKHJIKHUX, Ta3000pa3HbIX BEIIECTB, BBIACIAS HUX
CyILIECTBEHHBIE TPU3HAKH;

® pDacKphplBaTh CMBICI OCHOBHBIX XHMHYECKMX IIOHATHM «aTOM», «MOJEKYJa»,
«XHMHMYECKUH DIIEMEHT», «IIPOCTOE BEIIECTBO», «CJIOXKHOE BELIECTBO», «BAJIECHTHOCTHY,
«XAMHYECKas peaKLys», UCIOJIb3ys 3HAKOBYIO CHCTEMY XUMUU;

® pacKphIBaTh CMBICI 33aKOHOB COXPAHEHHUs MAacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHON TEOPHH;
pa3ianyaTh XUMUYECKUE U (PU3UUECKUE SIBIICHUS;
Ha3bIBATh XUMHUYECKHUE 3JIEMEHTHI;
OIpeNIeNIATh COCTAaB BELIECTB MO UX (hopMyiam;
ONPENENATh BAICHTHOCTh aTOMA 3JIEMEHTA B COCTMHEHUSX;



® ONpPENENsATh TUIl XUMUYECKUX PEAKIUH;

® Ha3bIBaTh PU3HAKH U YCIOBHS NPOTEKAHMS XUMHUECKUX PEAKIIMIA;

® BBIIBIIATH IIPU3HAKH, CBUAETENIBCTBYIOIINE O MPOTEKAHUH XUMHUYECKOW peaKIuu IpHu
BBIIIOJTHEHUHM XUMHUYECKOIO OIbITA;
COCTaBJIATH (POPMYIIBI OMHAPHBIX COSIUHEHHIA;
COCTaBJISITh YPAaBHEHUS! XUMUYECKUX pEaKLUi;
co0uro1aTh mpaBuiia 0€30MacHON padOThl IPU MPOBEICHUH OIIBITOB;
M0JIb30BATHCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYIOM;
BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEUIECTB;

® BBHIUUCISITH MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa 10 (hopMyJie COeIMHEHUS;

® BBIUUCIATH KOJMYECTBO, 00BEM MM MacCy BELIECTBA MO KOJIWYECTBY, 00bEMY, Macce
peareHTOB UM IPOAYKTOB PEAKIIMH;

® XapaKTepH30BaTh PU3UUECKUE U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHUCIOPOIa
1 BOJOPO/A;
MOJIy4aTh, COOMPATH KUCIOPO ¥ BOJOPOI;
pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HOro BEIIECTBA: KUCIOPOI, BOJOPOI;
PacKpbIBaTh CMBICI 3aKOHA ABOraapo;
PacKpbIBaTh CMBICI MOHATUH «TETIOBOH 3(h(EeKT peakumy, «MOJSIPHBIA 00beM»;
XapakTepru3oBaTh (PU3MUECKHE U XUMUUECKUE CBOICTBA BOJIBI,
PacKpbIBaTh CMBICI IIOHATHUS «PACTBOPY;
BBIUHCIISITH MACCOBYIO JIOJIFO PACTBOPEHHOT'O BEILLIECTBA B PACTBOPE;
IIPUTOTOBJIATE PACTBOPHI C ONIPEACIIEHHON MacCOBOM J0JIEN PACTBOPEHHOI'O BEIIECTBA;
Ha3bIBATh COEIMHEHNS U3YyYEHHBIX KIAaCCOB HEOPTAHMYECKUX BEIIECTB;

® XapakTepu3oBaTb (U3MYECKUE U XHUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BELIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUI, COJIEH;

® OMpeAensaTh IPUHAUIEKHOCTh BEUIECTB K OIPEIETICHHOMY KJIaCCy COEAMHEHUN;

® COCTaBJIATh GOPMYJIbI HEOPTaHUUYECKUX COCTUHEHUHN U3YyUEHHBIX KJIaCCOB;

® TIPOBOAUTH OMbITHL, MOATBEP)KIAIOIIMNE XMMHUYECKHE CBOMCTBA HM3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

® DACIIO3HABaTb OIBITHBIM IIYTEM pAacTBOPOB KHUCJIOT M IIEJIOYEH 10 HU3MEHEHHIO
OKpacKH UHJIUKATOpPa;

® XapaKTEepHU30BaTh B3aUMOCBSI3b MEX/Y KIIACCAMU HEOPIaHUUYECKUX COEAVNHEHUN;

e packpsiBaTh cMbIci [lepuoanueckoro 3akona /.M. Menneneesa;

® O0BACHATh (PU3MUECKUIl CMBICT aTOMHOrO (HOPSIKOBOTO) HOMEpa XHUMHUYECKOTO
3JIEMEHTa, HOMEPOB IPYMIIBI U Ilepruoa B nepuoauyeckoit cucreme .M. Menneneena;

e OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CTPOEHHUS aTOMOB, CBOMICTB 3JIEMEHTOB B
npejesiax MajiblX NEPUOJOB U IIIaBHBIX MOATPYII;

® XapaKTepH30BaTh XUMHUECKHE 3JIEMEHTH! (OT BOJOPOJA JI0 KaJbIMs) HA OCHOBE HX
nmoJIokeHuss B mepuonudeckor cucteme J[.M. MeHnnmeneeBa M 0OCOOCHHOCTEM CTPOCHHS WX
aTOMOB,

® COCTaBJISTh CXEMbI CTPOCHMSI aTOMOB NEPBbIX 20 371EMEHTOB NEPUOANUECKON CUCTEMBbI
JI.1. MeHneneena;

® pacKpbIBaTh CMBICII IOHATUN: «XUMHUYECKasl CBSI3bY, «3JEKTPOOTPULIATENBHOCTDY;

® XapaKTepH30BaTh  3aBUCUMOCTh  (DU3MYECKMX CBOMCTB  BeLIECTB OT  THUMA
KPUCTAJUIMYECKON PELIETKH;

® OMNpeAensiTh BUJ XUMUYECKON CBSA3H B HEOPTaHUYECKUX COCTUHEHHSIX;

e u300paxkaTb CXE€Mbl CTPOCHMSI MOJIEKYJ BELIECTB, OOpPa30BaHHBIX Pa3HBIMU BHUIAMU
XUMHYECKHX CBA3EH;



® pAacKpbIBaThb CMBICJI TOHSATHH «HOH», «KATHOH», «AHHOH», «3JICKTPOJIUTHIY,
HEDJICKTPOJIUTHI», «IJICKTPOJIUTHUCCKAS TUCCOLHUAIIMS, KOKUCIUTENbY, «CTCIICHh OKUCIICHUS
«BOCCTAHOBHTEIIBY, «OKHCIIEHHEY, «BOCCTAHOBIECHUEN;

e OIpPEICIIATH CTEIICHh OKUCIICHHS aTOMa 3JIEMEHTA B COCIUHCHHH,

® PpACKpPBIBaTh CMBICI TEOPUH JIEKTPOTUTHUCCKOMN TUCCOIIHALIHHT;

® COCTaBJIATh YPAaBHEHHS DJIEKTPOJUTHUCCKON JUCCOMUAIMH KMCIIOT, IEIOUEi, COJICH;

e OOBSICHATH CYIIHOCTH IIPOIECCa DJIEKTPOJUTHYCCKON JUCCOLUUAIMM W  PEaKIuii
HOHHOT'0 OOMEHA;

® COCTABJIATH ITIOJIHBIC 1 COKpaH_[eHHBIe HNOHHBIC ypaBHCHI/ISI peaKLII/II/I O6MeHa;

® OMpEICIATH BO3MOKHOCTb IPOTEKAHUS PEAKIIUH HOHHOTO OOMEHA;

e TMPOBOIWTH PEAKIIUH, TOATBEPIKAAIONINE KAYCCTBEHHBIM COCTAB Pa3IHYHBIX BEIIECTB;

® ONpEICIATH OKUCIUTEb U BOCCTAHOBHUTEIb,

® COCTaBJISTh YPaBHEHHS OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA;

e Ha3bIBaTh (PAKTOPHI, BIAMSIOIINE HA CKOPOCTH XUMHUECKOM PEAKIINH;

e KJIaCCH(PHUIMPOBATH XUMHUUECKUE PEAKIMH 10 PA3IMIHBIM IIPHU3HAKAM,

e XapaKTepH30BaTh B3aHMOCBS3b MEXJIy COCTaBOM, CTPOCHHEM | CBOHCTBaMH
HEMETAJIOB;

® [IPOBOJHTH OIBITHI IO TOJYYCHUIO, COOMPAHHIO U H3YYEHHIO XUMHUYECKUX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOr0 ra3a, aMMHaKa;

L] paCHO3HaBaTI) OIIBITHBIM HYTGM Fa3006pa3HI)I€ BEIICCTBA. erIeKPICJIBIfI ra3d 1 aMMHaK,

e XapaKTepH30BaTh B3aMMOCBSA3b MEKIY COCTaBOM, CTPOCHHEM M CBOWCTBAMH
METaJUIOB;

e Ha3bpIBaTh OPraHMYECKHE BEIISCTBA MO UX (GOpMysie: METaH, 3TaH, ITUIICH, METAHOJ,
9TAaHOJI, TJIMICPUH, YKCYCHas KHUCIIOTa, aMHUHOYKCYCHas KHCJIOTa, CTEapuHOBas KHCJIOTa,
OJIEMHOBAsI KUCJIO0TA, TII0K034;

® OIICHUBATh BJIMSHHE XMMHYECKOI'O 3arps3HCHUS OKPYXKAIOIICH Cpe/ibl Ha OpPraHu3M
YEeJI0BEKA;

e TPaMOTHO OOpAIaThCs C BEIIECTBAMH B TOBCEAHEBHOM KU3HU

® ONpENeNATh BO3MOXKHOCTh TIPOTEKAHUsS PpPEaKIUil HEKOTOPBIX TpeACTaBUTEICH
OpPraHUYeCKUX BEIIECTB C KUCIOPOIOM, BOJIOPOIOM, METAIJIAMH, OCHOBAHHUSIMH, TAJIOTCHAMH.

BBINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® ebldeueamb U npoeepsantb IKCNEPUMEHMAlIbHO 2Unomesbl 0 XUMUUYECKUX CGOZZCWZGCZ.X
sewecms Ha OCHOBE UX COCMABA U CMPOCHUS, UX CHOCOOHOCMU BCMYNAMb 6 XUMUYECKUE
peaxkyuu, o xapakxmepe u npoOyKmax paziudHblxX XUMUYECKUX PeaKyutl;

® xapakmepuszoeams eeujecmeda no cocmaey, CmpoeHur u CGOIZCWZ@CZM, ycmarnaesiueaniob
APUHUHHO-CILEOCMBEHHbLE C8SA3U MENCOY OAHHBIMU XAPAKMEPUCMUKAMU BEUECmEd;

® CoCmasnsimb MOJEKYISAPHbIE U NOJHbLE UOHHBLE YPASHEHUSL NO COKPAUICHHBIM UOHHBIM
VPABHEHUAM,

® NPOCHO3UPOBAMb  CNOCOOHOCMb — 6EWeCmed  NPOSGIAMb  OKUCIUMETbHbIe — UTU
B0CCMAHOBUMEIIbHBLE CEOUCMBA C Y4emOM CMENneHell OKUCICHUS. dNEMEHMO8, 6X00SUUX 6 €20
cocmas;

® cocmasnsimv - YPAGHEHUsT  peaKyull,  COOMBEMCMEYIOWUX — NOCIe008AMENbHOCU
npespauyenuli HeOP2AHULEeCKUX 6eWeCme PA3IULHBIX KIACCO8;

® gulOGUCAMb U NPOGEPAMb  IKCHEPUMEHMANbHO — 2UNOmMe3bl O Pe3Vibmamax
6030€UCMBUsL PA3TULHBIX (PAKMOPOE HA U3MEHEHUEe CKOPOCIU XUMUYECKOU PeaKyull;

® UCNONBL306AMb NPUOOPEMEHHbLE 3HAHUS O IKOJO2UYECKU 2PAMOMHO20 NOBCOCHUS. 8
OKpyJHcaioujell cpeoe;

® UCNONBL306aNMb NPUOOPEmEeHHble KoUesble KOMNEMeHYUU NPU 6bINOJIHEHUU NPOEKMO8
U  YUEOHO-UCCIe008AMENbCKUX 3A0a4 NO  UBVYEHUIO C8OUCMS, CNocobo8 NONYVHeHUs U
PACNO3HABAHUSL BEUECME;



® 00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUleCmBax U XUMUYECKUX NPoYeccax,

® KpUMuuecku OMHOCUMbCA K HNCeBOOHAYHHOU UHGoOpMayuu, HedoOpoCco8ecmHoll
pekaame 6 cpedcmaax Maccosoll unpopmayuu;

® 0co3HaGamMb 3HAYEHUe MeOPemuyecKux 3HAHUL NOo XUMUU Oas HPAKMUYECKOU
O0esimelbHOCMU Yel06eKd,

® cozdasamv MoOenu U cxemvl Ol peuleHUus Y4eOHbIX U NO3HABAMENbHbIX 3a0au,
HOHUMAMb HeoOX00UMOCMb COOM00eHUs NPeONUCAHUU, NpPeodlazaemvlX 8 UHCHMPYKYUIX No
UCNONB308AHUIO IEKAPCME, CPEOCE ObIMOBOU XUMUU U OP.

Conep:xanue yueOHOro npeamera

8 knacc
Pa3nes 1. OcHOBHBIC NOHATHS XMMHH (YPOBEHb aTOMHO-MOJICKYJ/ISIPHBIX NIPeACTABJICHUH).
Tema 1. "llepBoHayanbHble XUMHYECKHE OHATHSA'" .

[Ipenmer xumun. Xumusi Kak 4aCTh €CTECTBO3HAHHU. BelecTBa u ux cBoicTBa. Yucroie
BEIIeCTBa U CMeCU. MeTo/1bl MO3HAHUS B XMMHH: Ha0JII0IeHHe, SKciepuMeHT. [Ipuemsl
Oe3omnacHoi paboThl ¢ 000pyI0BaHUEM U BemecTBaMu. CTPOCHHE TUIAMEHH.

Yuctele BemiecTBa U cMecu. CriocoObl OUMCTKU BEUIECTB: OTCTanBaHue, (PUIbTPOBAHUE,
BbIIIApUBaHUE, KPUCTAJUIU3ALMSL, TUCTUIUIAIMS. PU3NUECKUE U XUMUYECKUE SIBICHHUS.
Xumnueckue peakuuu. [Ipu3Haku XUMHUUECKUX pEeaKLHil U YCIOBHS BOZHUKHOBEHUS U TEUECHUS
XUMHUYECKUX PEAKIUM.

ATOMBI, MOJIEKYJIBI M MOHBL. BelllecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHUSI.
Kpucrannnueckue u amop¢Hsbie BemecTBa. Kpucraminyeckue peneTku: HOHHas, aTOMHas U
MouiekyJisipHas. [IpocTbie u cioxHbIe BenecTBa. XUMUYECKUM 371eMEHT. MeTallibl u
HeMeTa/lulbl. ATOMHAas eiMHMIA Macchl. OTHOCUTENbHASI aTOMHas Macca. SI3bIK XUMUH. 3HAKU
XUMHYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTAaBa BEUIECTBA. XUMUYECKUE (OPMYIIBI.
OTtHocuTenbHast MOJIEKYJIsipHast Macca. KauecTBEHHBIN U KOJIMYECTBEHHBIM COCTaB BEILECTBA.
Beruucnenus no xumuueckuM Gopmynam. MaccoBas 10711 XUMUYECKOTO 3JIEMEHTA B CJI0AKHOM
BEIIECTBE.

BanenTHOCTE XMMHUECKUX 271€MEHTOB. OnpeieIeHne BaJICHTHOCTH 2JIEMEHTOB 110
dopMmynaM OMHApPHBIX coequHeHNH. CocTaBleHNe XUMUUECKUX POpMYJ1 OMHAPHBIX COEAMHEHUN
10 BAJIECHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE YU€HHE. 3aKOH COXPaHEHMsI MacChl BelecTB. JKU3Hb U
nearenbHocTs M.B. JIoMoHOCOBa. XuMHUecKue ypaBHEHUS. TUIIBI XUMUUECKUX PEAKIIUM.

JemoncTpanun: O3HaKoMIIeHUE ¢ 1a00PATOPHBIM 000pYyI0BaHUEM, IPHEMAMHU
6e3omacHoi paboTsl ¢ HUM. O3HaKOMIIEHHE ¢ 00pa3liaMy MPOCTHIX U CIIOKHBIX BEIECTB.
CnocoObl 0YMCTKH BELIECTB: KPUCTAIUIM3ALMS, TUCTHILIIALMS, XpoMaTorpadusi. OMbITHI,
MOATBEPKTAIOIIUE 3aKOH COXPAaHEHUS MacChl BEILIECTB.

JlaGopaTopHble onbIThI: PaccMoTpeHne BEIeCTB ¢ pa3InyHbIMU (GU3HUYECKUMU
cBoiicTBamu. Paznenenue cmecu ¢ momouibio Maraura. [Ipumeps! Gu3NYecKux U XMMUYECKHX
SABJIEHUN. Peakinu, WUTFOCTPUPYIOIIME OCHOBHBIEC MPU3HAKU XapaKTEPHBIX PEAKIIUH.
Paznoxenne ocnoBHoro kapoonata meau (I1). Peakius 3amenieHust Meiu KeJIe30M.

IIpakTH4eckune padoThI:

IIpakTruyeckas pabora Nel "IIpuemsl 6e3onacHoi paboThI ¢ 000pYJOBaHUEM U
BemectBamMu. CTpoeHue miamMmeHu".

[TpakTruyeckas pabora Ne2 " OuncTka 3arps3HEHHON OBAPEHHOM comu”

PacuerHnbie 3a1a4n:

Brruuciienue 0OTHOCUTEIBHON MOJIEKYJISIPHOM MacChl BEIIeCTBa 1o popmyIie.

Brruncnenue MaccoBoil 10711 3JIeMEHTa B XUMUYECKOM COEIMHEHUU. Y CTAHOBJIEHHE
npocreiniel (opMyIbl BEIIECTBa 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.



Tema 2. "Kucaopon. I'openne''.

Kucnopoa. Haxoxaenue B npupone. [loyueHne kucioposaa B 1ab0OpaTopuu U
MPOMBINIIEHHOCTH. Pu3nyecKkrue 1 XuMU4Yeckue cBorcTBa kuciaopoa. ['openue. OKcuabl.
[Tpumenenue kucnopona. KpyroBopot kuciopoza B npupojie. O30H, aJlIOTPONUS KHCIOPOa.
Bozayx u ero coctas. 3amura aTMoc(hepHOro BO3/1yXa OT 3arpsi3HEHUI.

JemoncTpanuu: Ou3nyuecKkie 1 XUMUYECKUE CBOMCTBA KHCIOPO/A.

[Tonydenue u cobupanue KUciIopoaa METOAOM BBITECHEHHUS BO3TyXa U BOJIBI.
Onpenenenue coctaBa Bo3ayxa. Koniekyus Heghmu, KAMEHHO20 Yaisi U NPOOYKMO8 UX
nepepaoomku.

JlaGopaTopHble onbIThI: O3HAaKOMIICHHE C 00pa3laMi OKCH/IOB.

IIpakTuyeckue padboTbI:

[Ipaktuyeckas padora Ne3 "Iloxydenue u cBoiicTBa Kuciopona'.

Tema 3. "Boagopon''.

Bogopon. Haxoxnenue B mpupoe. [lonydyenue Bogopoaa B 1abopaTopuu U
MPOMBIIUIEHHOCTH. PU3HYECKHE U XUMUYECKUE CBOKMCTBA BoJopoaa. Boxopon -
BOCCTaHOBUTENb. Mepbl Oe30macHocTu mpu pabote ¢ BogopoaoM. [Ipumenenue Bogopoa.

JdemoHcTpaumuu:

[Tonyuenue Bomopoza B anmnapare Kuma, mpoBepka Bogopoaa Ha YUCTOTY, TOPEHHE
BOJIOpOJ1a, cCOOMpaHne BOJOPOa METOJOM BBITECHEHHUS BO3/yXa M BOJIBI.

JlabGopaTopHble ONBITHI:

B3aumopeiictBue Bogopoaa ¢ okcuaom meau (11).

I[IpakTuyeckue padboTbI:

[IpakTuueckas padota Ne4 "IlosnydyeHne Boiopoaa v U3y4€HUE €ro CBOMCTB".

Tema 4. "Boaa. PacTBopsl'.

Boga. MeToapl onpenesieHns cocTaBa BOAbl — aHaIU3 U CUHTE3. Pu3nyYecKue CBOWCTBA
BO/IbI. Bosia B pupojie 1 criocoObl ee OUUCTKU. A3palus BoJibl. XUMHUYECKHE CBOWCTBA BOJIBI.
ITpumenenune Boabl. Bona — pactsopurens. PactBopumocTh BeniecTs B BoJe. MaccoBast 101
PacTBOPEHHOTO BEILIECTBA.

JdemoHncTpanum:

Amnanus Bojbl. CuHTE3 BOJbl. B3anmozeiicTBre BObI CO LIEIOYHBIMU METAJUIAMH,
OKCHJAMH METAJJIOB U HEMETAJIIOB. VcIIbITaHNE NOJTYyYEHHBIX PACTBOPOB UHIUKATOPOM.

IIpakTnyeckue padorsi:

ITpakTryeckas pabora Ne5 "IIpuroToBieHue pacTBOPOB COJeH ¢ onpenenéHHON
MacCcOBOM J10JIei pacTBOPEHHOTO BelecTna'.

PacuerHble 3agaun:

HaxoxieHne MaccoBoM 10N paCTBOPEHHOIO BEIIECTBA B pacTBOpE. BrrunciieHne Macchbl
pPacTBOPEHHOIO BEUIECTBA U BOABI AJI1 IPUTOTOBJICHHSI paCTBOPA ONPEAEIEHHON KOHIIEHTPALUH.

Tema 5. "KosmmyecTBeHHbIE OTHOLICHUSI B XUMHHU''.

KonnuectBennsie oTHomenus B xumun. KonandectBo BemectBa. Mosnb. MonsipHas macca.
3akoH ABoraapo. MomnsipHblif 00beM razoB. OTHOCHTENbHAS INIOTHOCTD T'a30B. O0OBbEeMHBIE
OTHOIIEHHUS Fa30B MPU XUMUYECKUX PEaKLUsX.

Pacuyernbie 3a1a4u:

Brruncnienus ¢ ucnoip3oBaHrEM MOHATHH "Macca", "konndecTBo BemecTa', "MoapHas
macca", "MonspHblit 00beM". OOBEMHbBIE OTHOIICHHUS Ta30B MPU XUMHUECKUX PEAKIIUAX.

Tema 6. '"Baknelime KJacchbl HCOPraHMYECKHUX COCTUHEHHI" .

Baxneiimme kiracchl HEOpraHUYECKUX coeTMHEeHH. OKCUIBI: COCTaB, KilacCU(DUKAITHS.
OcHoBHbIE U KUCTOTHBIE OKCUIbI. HOMeHknatypa okcuaoB. @usndeckue 1 XUMHUYECKUE
CBOICTBA, MTOJTy4YECHUE U TPUMEHEHUE OKCHUJIOB.



IMaapoxcunpl. Knaccudukamus ruapokcunoB. OcHoBanus. Cocras. [llenoun u
HepacTBOpUMbIe OCHOBaHUs. HomeHknarypa. @u3nyeckue 1 XuMUYECKUE CBOMCTBA OCHOBAHU .
Peakius neritpanusanuu. [lonydenre u mpuMeHeHHEe OCHOBaHUM. AM(OTEpHBIC OKCHJIBI U
TUIAPOKCHUIBI.

Kucnotel. CocraB. Knaccudukarus. Homenknarypa. @uznueckue 1 XUMAYECKHAE
CBOMCTBA KUCJIOT. BBITECHUTEINIBHBIN PsIJi METAJIOB.

Comu. Cocra. Knaccuduxkanus. Homenkinarypa. @u3ndeckue CBOWCTBA COJICH.
PacTBOpuMOCTS coneil B Boge. XuMudeckue cBoricTBa cosieil. CriocoObl OTY4YEeHUs CONEH.
[Ipumenenue comnen.

['eneTnyeckast CBSI3b MEXKy OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX COCTMHEHUI.

JdemoHcTpauuu:

3HAKOMCTBO ¢ 00pa3liaMu OKCUIO0B, KUCJIOT, OCHOBaHMM U cojiedt. HelTpanuzanus
1IEI0YM KUCTIOTOM B MPUCYTCTBUU MHAMKATOPA.

JlaGopaTopHbIe ONBITHI:

OnbIThL, TOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA KUCIIOT, OCHOBAHMIA.

IIpakTnyeckue padorsi:

[TpakTuueckas pabota Ne6 "Perienne skcriepuMeHTaNbHBIX 3a71a4 10 TeMe «Bakueiinime
KJIACChl HEOPIAHUYECKUX COEAMHEHUN".

Pa3nea 2. Tema 7. "llepuoanyeckuii 3aK0H U NePUOAMYECKA CHCTEMa XUMHYECKHX
ieMmeHToB JI.U. MenaeneeBa. Ctpoenue atoma'.

[TepBbIe MOMBITKY KIACCH(PUKAITTN XUMUYECKUX AIEMEHTOB. [[oHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB. ECTeCTBEHHbIE CEMEICTBA IEIOYHBIX METAUIOB U FaJIOr€HOB.
biiaroponbie rassi.

[Tepuonnueckuii 3akon /.M. Menneneesa. [lepuoauueckas cucrema Kak €CTECTBEHHO —
HAy4YHOE KJIACCU(PUKAIMS XUMHYCCKHX dJIeMeHTOB. Tabmuunast popma rnpeacraBieHus
KJIacCU(pUKALMU XUMUYECKUX 31eMeHTOB. CTpyKkTypa Tabmuisl «llepuonnyeckas cuctema
xumuueckux aemerToB .. MenpaeneeBa» (kopotkas popma): A- u b- rpymnmbl, neprob.
Ou3nYecKuil CMBICI MOPAIKOBOTO dJIEMEHTa, HOMepa Mepro/ia, HoMepa rPYIIbI (U1 SJIEMEHTOB
A-rpymmn).

CtpoeHue aToMa: PO U AIEKTpOHHAs o0onouka. COCTaB aTOMHBIX Sifiep: TPOTOHBI U
HeUTpoHbI. MI30TOMBI. 3apsi aTOMHOTO Spa, MacCOBOE YHUCIIO, OTHOCUTEIbHAS aTOMHAs Macca.
CoBpemeHnHast QOpMYITHPOBKA MOHATHS «XUMHUECKHUIA STIEMEHT.

DnexTpoHHas 000JI0UKa aToMa: MOHATHE 00 SHEPreTUYECKOM YPOBHE (3JIEKTPOHHOM
cioe), ero EMKOCTH. 3aroJHEHHE YIEKTPOHHBIX CIIOEB Y aTOMOB 3JIEMEHTOB MEPBOTO — TPETHETO
nepuoaoB. CoBpeMeHHas (pOopMyIHpOBKa NEPUOANUECKOTO 3aKOHA.

3HaueHue nepuoguveckoro 3akona. Hayunsie noctmxenus .M. Menneneea:
WCIIpaBJIE€HUE OTHOCUTEIBHBIX aTOMHBIX Macc, MPEICKa3aHue CYIIECTBOBAHUS HEOTKPBITHIX
AJIEMEHTOB, MEPECTAHOBKM XUMHYECKUX 3JIEMEHTOB B EPUOINUECKON cucteMe. JKu3Hb 1
nestenbHOCTh J[.M. Menneneena.

JdemMoHcTpanum:

®u3nYecKre CBOKMCTBA MIEJOYHBIX METAIJIOB. B3anmoieiicTBUe OKCUI0B HATPHS,
Mmaraus, ocdopa, cepsl ¢ BOJOH, UCCIETOBAHUE CBOMCTB MOIYUYEHHBIX MTPOYKTOB.
B3anmoneiicTBre HaTpus U Kaius ¢ BOJON. PU3nMYECKre CBOMCTBA TaJIoreHOB. B3anmopaencTeue
IIOMUHUS C XJIOPOM, OPOMOM U H0710M (BUpTYyaJibHas J1aOOpaTOpHs).

Paspnen 3. Tema 8. "Ctpoenue Bemecrna'.

DIJIEKTPOOTPHULIATEIBHOCTh XUMHUECKUX 3J1EMEHTOB. OCHOBHBIE BU/IbI XUMUYECKOU
CBSI3M: KOBAJICHTHAs HETIOJISIPHAsS, KOBAJIEHTHAs NOJIIpHAsl, NOHHAsl. BaleHTHOCTh 2J1EMEHTOB B
CBeTE EKTPOHHOU Teopun. CteneHp okuciaeHus. [IlpaBuna onpeneneHns creneHeil OKUCIEHNs
AJIEMEHTOB.

JdemoHcTpaumnu:



ComnocraBieHue GU3NKO-XUMHUYECKUX CBOMCTB COCTMHEHUN ¢ KOBAJICHTHBIMU U
NOHHBIMU CBA35IMUA.

@opMynIMpOBKa HA3BAHUH Pa3/EIIOB U TEM COOTBETCTBYET aBTOPCKOM IIporpamme. Bee
IPaKTUYEeCKHEe PabOThl, IEMOHCTPALIUH, 1a00paTOPHBIE ONBITHI B3Thl U3 IPOrPaMMBI Kypca
XUMUU U1 8-9 Ki1accoB.

9 knacc
Pa3nes 1. MHoroo6pa3ue XuMH4YeCKHX pPeaKIuid.

Knaccugukanus XuMHUeCKUX peakluii: peakliui COeIMHEHNS, Pa3JIOKEHUs, 3aMEILICHHUS,
oOMeHa. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE peakMi. OKUCIUTENb, BOCCTAHOBUTEID,
IIPOLIECCHI OKUCIICHUS U BOCCTaHOBJICHHA. COCTaBIEHHE ypPAaBHEHUIN OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMi ¢ TOMOIIBIO0 METO/1a JEKTPOHHOTO Oananca. TemnoBbie 3¢ (eKThI
XUMHUYECKHUX PEAKLMN. DK30TEPMUYECKUE U SHAOTEPMHUUYECKUE PEAKIIMH. TepMOXUMHUUYECKUE
ypaBHEHHUs. PacyeTsl 1o TEpMOXUMHUUYECKUM YPABHEHUSIM.

CKopocTh XMMHUYECKUX peakiuid. DaKTOpsl, BIMSIOIINE HA CKOPOCTh XUMUYECKHUX
peakuuii. [lepBoHayanbHOE IPEACTABICHUE O KaTalu3e.

Oo6parumele peakuuu. [ToHsATHE O XMMUYECKOM PaBHOBECHUH.

XUMHYECKUE pEeakliiy B BOJHBIX pacTBOpax. DJIEKTPOIUTHI U HEINEKTPOIUThI. VIOHBI.
Karnons! u annoHsl. ['ngparHas Teopust pacTBOPOB. JIEKTPOIUTHYECKAS AUCCOLUALNS KUCIIOT,
ocHOBaHu# u coneil. Cnabble U cuibHbIE AIEKTPoauThl. CreneHs aucconuanuu. CreneHpb
aucconuanuu. Peakuimym MOHHOro oOMeHa. Y CI0BUS TEUEHUS PeaklUii HOHHOrO OOMeHa 10
KOHIIa. XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIMHEHHUN B CBETE
HpeCTaBIeHUN 00 3IEKTPOTUTHUECKON AUCCOLUALIMY U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKuHuii.

[ToHsTHE O TUAPOIU3E COJIEH.

Jemoncrpauuu: [Ipumepsl 3K30- U SJHIOTEPMHUUECKUX peakiui. BzanmoneiictBue
LIMHKA C COJISTHOW U YKCYCHOM KUCIJIOTOU. B3auMonelicTBre rpaHyIMPOBAHHOIO IMHKA U
IIMHKOBOM TMBUTH C COJISTHOM KucaoTor. B3aumoneiicteue okcuaa meau (1) ¢ cepuoit kucnorou
pa3HOI KOHLIEHTPALMY IIPU pa3HbIX TemrepaTypax. ['opeHue yris B KOHIIEHTPUPOBAaHHOM
a30THOM KHcIoTe. ['opeHne cepsl B pacIIaBIeHHOMN cenuTpe. McnplTanre pacTBOPOB BELIECTB Ha
JNEKTPUYECKYIO IIPOBOJAUMOCTD. JIBUKEHUE HOHOB B DJIEKTPUYECKOM IIOJIE.

IIpakTnueckue padorel: M3yueHne BIUsSHUSA YCIOBUN NPOBEACHUSI XUMUUECKON
peakuuu Ha €€ CKOpoCTb. PelieHne sKcepuMeHTalbHbIX 331a4 110 TeMe «CBOMCTBa KUCIIOT,
COJIEW ¥ OCHOBAHUH KAK JIEKTPOIUTOBY

JlaGopaTopHble onbIThI: Peakiiun oOMeHa MeXAy pacTBOPAMHU 3JIEKTPOJIUTOB.
PacuerHble 3anaun: BerauciIeHNs IO TEPMOXUMHUYECKUM YPABHEHUSIM PEAKIU.

Pasjen 2. Muoroo6pa3sue BelecTB.

Hewmerannsl. ['anorenst. [lonoxenne B nepuoanyecKkol CUCTEME XUMUYECKUX
AJIEMEHTOB, CTpoeHue ux aToMoB. Haxoxienue B npupoje. dusznueckrue u XUMUYECKUE
cBoiicTBa rajioreHoB. [lomyuenue u npumeHeHne rajoreHoB. Xiop. dusndeckre 1 XUMUUYECKHE
cBoiicTBa xjopa. [Ipumenenne xmopa. XnopoBogopoa. @usndeckue cBorcTBa. [lonyuenue.
Comnsnas kucnora 1 €€ conu. KauecTBeHHas peakiys Ha XJIOpUI-UOHBI. Pacrio3HaBaHue
XJIOPUI0B, OPOMHIOB, HOAUIOB.

Kucnopon u cepa. Ilonoxenue kucnopoza u cepsl B IICXD, ctpoenue ux aromos. Cepa.
Amnotponus cepbl. @u3nyeckue U XuMU4eckue cBoiictBa. Haxoxnenue B npupoze.
ITpumenenue cepol. CepoBonopoa. CepoBoiopoaHas KMCI0Ta U e coinu. KauecTBeHHas
peaxius Ha cynb@ua-nonsl. Oxcua cepsl (1V). dusznueckne u XuMHYECKUE CBOWCTBA.
[Tpumenenue. CepHucras KucioTa u ee conu. KauecTBenHas peakius Ha cynbpuT-uoHsl. OKcua
cepsl (V). Cepnast kucnora. XUMUYECKHAE CBONCTBA pa30aBICHHON M KOHIIEHTPUPOBAHHOM
cepHoii kucinoTsl. KauecTBeHHas peakius Ha Cyib(aT-uoHbl. XMUMHUYECKUE PEAKIINH, JIeXKALIE B
OCHOBE MOJIyYEHHsI CEPHON KHUCIIOTHI B IPOMBINIIIEHHOCTH. [I[prMeHeHne cepHOM KACIIOTBHI.



Aot u pochop. [Tonoxxenue azora u Gocdopa B [ICXI, cTpoeHne ux aToMoB. A30T,
¢du3nuecKkrue 1 XMMHYECKHE CBOMCTBA, MOJydyeHHe U TpuMeHeHue. KpyroBopot a3oTa B mpupo/e.
AMMUak: Qpu3ndeckre 1 XuMHUYECKHEe CBOICTBA, MoylydeHue u npuMenenue. Coiu aMMOHUS.
A30THas KucI0Ta U ee cBoiicTBa. OKUCINUTENbHBIE CBOWCTBA a30THON KUCIOTHI. [lonyueHnne
A30THOW KHUCIIOTHI B Jabopatopuu. XMMUYECKUE peaKinu, Jiexkallue B OCHOBE MOTyYEHUS
A30THOW KHUCJIOTHI B IPOMBIIIEHHOCTHU. [I[prMenenue a3otHoil kucnotel. Cosn a30THON
KHUCJIOTHI U UX MIPUMEHEHHE. A30THBIEC yI00pEHUS.

dochop. Amnmorponust pochopa. Dusndeckue u Xumudeckue coictsa pochopa. Oxenn
docdopa (V). dusnyueckne u XuMUYECKHE CBOKCTBA.). OpTodocdopHas KUCIOTa U €€ COJIH.
dochopHbIe y1oOpeHHs.

VYraepon u kpemuuid. [Tonoxenue yriepoaa u kpemuus B [ICX3, ctpoeHune ux aToMoB.
Yrnepon. Amnorponus yriepona. usudeckre U XUMHUECKHAE CBOMCTBA yriiepoaa. Aacopomms.
YrapHsplii a3, CBOMCTBA U (PU3HUOJIOTHUECKOE JEHCTBUE Ha OpraHu3M. Y TJICKHUCIIBIN ras3.
VYronbHas KUcioTa u ee coinn. KauecTBeHHBIE peakiuy Ha KapOoHaT-uoHBI. KpyroBopoT
yriepojia B npupoje. Oprannueckue coequnenus yriepoaa. Kpemunii. Oxcun kpemuus (4).
Kpemuuesas kucnora u ee conu. Crekio. LlemeHr.

Mertaubl. [Tonoxxenune meramnoB B [ICXD [I.M.MenaeneeBa, CTpO€HHUE UX aTOMOB.
Meramumueckas cBsi3b. PU3NYECKUE CBOKMCTBA METAIJIOB. Ps/1 aKTUBHOCTH METAJLIIOB.
XuMuyeckue cBoiicTBa MeTaiioB. O6mue crnocoOs! momydeHus: MeTaioB. CIiiaBbl METaJIOB.

[[lenounsie MeTaibl. [lo0keHNE MIETOYHBIX METAJUIOB B IEPUOANUECKON CUCTEME,
cTpoeHue ux aromoB. Haxoxnaenue B npupose. Pusnueckue 1 XUMHUYECKUE CBOMCTBA
IIEJIOYHBIX MeTaJII0B. [IpMeHeHNe HIeTOUHbIX METAJIJIOB U UX COEAMHEHUH.

[I{enouHO3EMENbHBIE METAIUIBL. TIOJIOKEHHUE IIETIOYHO3EMENBHBIX METAJUIOB B
IIEPUOIUYECKON CUCTEME, CTPOEHHE X aTOMOB. Haxoxnenue B npupone. Marnui u KajapLuu,
UX BaKHeHIMe coenrHenus. JKecTKoCcTh BOJIBI M CIIOCOOBI €€ YCTPaHEeHHUS.

Amomunuil. [lonoxxenue amoMUHUSA B IEPUOIHUECKON CUCTEME, CTPOCHHE €T0 aTOMa.
Haxoxnenue B npupone. Puznueckre 1 XMMUYECKHE CBOMCTBA alltoMuHus. [Ipumenenue
amroMUHMs. AMGOTEPHOCTh OKCHIA M TUJIPOKCHUIA ATTFOMUHUS.

XKeneso. [TonoxxeHne xene3za B NEPUOANUECKON CUCTEME, CTPOCHHE €r0 aTOMa.
Haxoxnenne B npupone. Pu3nueckue 1 XUMUUECKUE CBOMCTBA Kelle3a. Baxnenmue
COEZMHEHUS JKene3a: OKCHIbL, THApoKcu bl U coiu xenesa (II) u xenesa (I11). KauecTBennsle
peakiuu Ha woHbI Fe2+ u Fe3+.

JemoncTpanun: dusznueckue cBolcTBa rajioreHos. Ilonyuenue xinoposogopoaa u
pacTBOpPEHHE €ro B BOJE. AJUIOTPONHbIE MOoAU(UKAIK cepbl. OOpa3libl NPUPOIHBIX CYIb(PHI0B
u cynbdaros. [TonyyeHne ammuaka u ero pactBopeHue B Bojie. O3HakoMiIeHUe ¢ oOpa3namu
MPUPOJHBIX HUTPATOB, PocharoB Mojenn KpUCTAIIIMYECKUX PEIIETOK aiMasa u rpaduTa.
3HaKOMCTBO ¢ 0Opa3amMy MPUPOIHBIX KapOOHATOB U CHIIMKATOB 3HAKOMCTBO C 00pa3Lamu
BaXHEHIINX COEAUHEHUN HATpUs, KaJusl, IPUPOAHBIX COEAUHEHNUN KaJbIHs, PyJaMH jKeJe3a,
COEIMHEHUSAMH AIIOMHUHHUA. B3auMoaeiCcTBUE ENO0YHbIX, HIEJIOYHO3EMEIBHBIX METAJUIOB U
anoMUHUS ¢ BoJol. Cxkuranue xesnesa B KUCIOpPO/IE U XJIOpe.

IIpakTnyeckne padorsi: [lomyuenue constHON KMCIOTHI U U3yYEHHE €€ CBOMCTB.
Pemenune sxcriepuMeHTanbHBIX 3a7a4 1o Teme «Kucnopoa u cepay. [lonydyenre ammuaka u
u3ydeHue ero cBoictB. [lonydenue okcuaa yriaepoaa (IV). @usndeckue u XUMHIECKHE
CBOIICTBa.) U U3yYeHHUE ero cBOMCTB. Pacio3HaBaHune kapOOHATOB.

Pemenne 3xcnepuMeHTaNbHBIX 3224 110 TeMe «MeTalibl U UX COeIUHEHUS».

JlabopaTopHble onbIThI: BeITecHEHNE rajoreHamMu Ipyr Ipyra U3 pacTBOpOB MX
coenuHeHuil. KauecTBeHHbIE peakuu CynbPua-, CyabGuT- U cyabdar- HOHOB B pacTBOPE.
O3HakoMIIeHHEe ¢ 00pa3liaMy cepbl U e€ MPUPOIHBIMU COeAMHEHUsIMU. B3anmoneiicTBre comneit
aMMOHUSI co menoyamu. KauecTBeHHbIE peakuu Ha KapOOHAT- U CUJTUKAT- HOHBI.
KavecTBeHHast peakius Ha yriaeKucislii ra3. zydyenue oopa3ios MetauioB. Bzaumoseiicteue
METaJIJIOB € pacTBOpamu cosieid. O3HaKOMJIEHHE CO CBOMCTBaMU U MpPEBpaIleHUIMU KapOOHATOB



U TUApoKapOoHaToB. [lonydeHne ruapoKcuIa aTlOMAHAS U B3aUMOJICHCTBHE €r0 ¢ KUCJIOTaMHU 1
mienioyamu. KauectBeHnnole peakiuu Ha noHbl Fe2+ u Fe3+ 14 Pacuernsie 3agaun: Beiuncnenus
110 XUMHYECKUM YPAaBHEHHSIM MacChl, 00bEMa WIIM KOJUYECTBA BEIIECTBA OJHOTO U3 TIPOYKTOB
pEeaKIMK 110 MaCcCe UCXOJIHOTO BEIECTBA, 00bEMY MITH KOJIMUECTBY BEILIECTBA, COJICPKAIIETO
onpeneaEHHYIO JI0II0 TPUMECEH.

Pasznea 3. Kparkuii 0030p Ba:kHelIIIUX OPraHUuYeCKUX BelllecTB.

IIpeamer opranndeckoit xumun. Heoprannueckue u OpraHM4eCcKue COCIMHEHNUs.
VYraepon — ocHOBa kU3HU Ha 3emiie. OcOOEHHOCTH CTPOSHMSI aTOMA YIJIepo/ia B OpPraHMYeCKUX
COCIMHEHUSX.

VYranesonopozsl. IIpenensusie yriesonopoasl. MeTan, 3TaH, IpomaH — NpOCTEHIINE
NPECTaBUTENN MPEAETbHBIX YIIIeBO10PO10B. CTPYKTYpHBIE (POPMYIIBI YTIIEBOIOPOJIOB.
I"'oMostornyeckuil psaz IpeesIbHbIX YTIeBOAOPOA0B. 'omonoru. dusndeckre 1 XUMHYECKHE
CBOICTBa NpeAEIbHBIX YIIIEBOJAOPO10B. Peakiiuu ropenus u 3amemienus. Haxoxnenue B
IIPUPOJIE IPENENbHBIX YTIIeBOA0poAoB. [Ipumenenne merana.

HenpenenbHble yriieBogopoibl. DTUICHOBBIN psiJl HENPEAEIbHbIX YIIEBOI0POI0B.
OtuneH. PU3nyYECKue U XUMUYECKHE CBOMCTBA 3TUJICHA.

AlEeTUIIEHOBBIN psijl HEMIPeeIbHbIX YIIIEBOAOPOA0B. AneTuieH. CBONCTBA alleTUIIeHA.
[TpumeHeHne aneTuIIeHa.

[TpousBoaHbIe yrieBonoponoB. KpaTkuii 0030p OpraHn4ecKux COeTMHEHHN:
OJIHOATOMHBIE CIIUPTHI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE AQUPBIL, )KUPBI, YTIEBOIbI,
AMUHOKUCJIOTHI, 0eTku. Poiib O€ITKOB B OpraHm3me.

[TonsTHE O BBICOKOMOJEKYJISAPHBIX BemecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED,
[0JIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb nonuMepu3auuu. [lonuatunen, nonunponuies,
NIOJINBUHUJIXJIOPU,.

JdemoncTpanuu: Mozenu MOJIEKYJl OpraHU4YeCKUX COeMHEeHHI. ['openune
YIJIEBOAOPOAOB M OOHApYKEHUE NMPOJYKTOB UX ropeHust. KauecTBeHHast peakiyst Ha 3TUJIEH.
[Tonyuenue stunena. PactBopenne 3THII0BOro cnupTa B BojJie. PacTBoOpeHune riuuepruHa B BOJE.
[TosryueHue u cBOWCTBA YKCYCHOM KUCIOTHIL. VcciienoBanue cBONCTB )KMPOB: paCTBOPUMOCTD B
BOJIE U OPraHMYECKUX pacTBopuTeNsiX. KauecTBeHHbIE peakliuy Ha TIIIOKO3Y M KpaxMall.
O3HakoMJIeHHEe ¢ 00pa3liaMy U3/1eIUN U3 MOIUITHIIEHA, TOJUIPONUIIeHA, TOJIMBUHIIIXJIOPUIA

TeMaTnuyeckoe NIAHMPOBAHUE
¢ YKa3aHMeM KOJIMYeCTBA 4YaC0B, OTBOAMMBIX HA OCBOCHHE KAKI0H TeMbl

8 Kknacc
Ne HaunmeHnoBanue KoimmuecTBo
4acoB
1 Tewma 1. [lepBoHauanbHble XMMHUYECKHUE IOHATHS 21
2 Tewma 2. Kucnopon. 'operne 4
3 Tewma 3. Bonopon 3
4 Tema 4. Boma. PacTBops! 6
S Tema 5. KonnuecTBeHHbIE OTHOIIEHUS] B XUMHHU 5
6 Tema 6. Baxxneiimmne Ki1accbl HEOPraHUYECKUX COETMHEHUI 12
7 Tema 7. Ileppoardeckuil 3aK0OH U IEpUOANYECKAs CUCTEMA 6
xumudeckux sneMeHToB J[.M.Menneneesa. CTpoeHue aroma
8 Tewma 8. CTpoeHue BemecTBa 6
9 OO0o01eHne 3a Kypc XUMHHU 8 Kitacca 1
10 WToroBast KOHTpoJIbHAs paboTa 3a Kypc XMMHUU 8 Kilacca 1
11 AHanu3 pe3yiabTaToB KOHTPOJIbHOU paboTel. Koppekuus 3nanmnit | 1
3a Kypc XMMHUH 8 Kiacca
12 Pemenne pacueTHsIX 3a7a4 2
Hroro: 68




9 knacce

Ne HaumenoBaHue KounuecTBo
4acoB

1 IToBTOpEeHNE OCHOBHBIX BOIPOCOB 32 KypcC 8 Kilacca 3

2 Paznen 1. MHOrooOpasue XuMHYECKUX PEaKITUi 13

3 Paznen 2. MHOTOOOpa3ne XUMHUYECKUX BEIIECTB!
Tema 1. Hemeramsl 26
Tema 210 MeTajuisl 13

4 Paznen 3. Kpatkuii 0630p BAXKHEHIIIUX OpraHUYECKUX BEIICCTB 9

5 O06o06mIeHune 3a Kype Xxumun 9 Kiacca 1

6 HTorosasi KOHTpOJIbHAS paboTa 1

7 AHanu3 pe3yabTaTOB KOHTPOJILHOM paboThl. Pemenue 1
pacyeTHBIX 3aJ1a4

8 HroroBoe 3ansartue 1

Hroro:




