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[Iporpamma pazpaborana B coorBeTcTBUM ¢ DejiepaibHbIM KOMIOHEHTOM IOCYIapCTBEHHOIO
oOpazoBarenpHoro cranjapra (PI'OC) no xumuu, Ha ocHoBe [IprMepHO# porpaMMbl OCHOBHOTO
o01iero o0pazoBaHust 110 XUMHUU ( cepHsl «CTaHAAPThl BTOPOIrO MOKOJIEHUsI»). [I[pumepHble nporpammbl

1o yueOHbIM nipeameram Xumusi 8 -9 kiacc. M. [Ipocsenienue .
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HOACHUTEJIBHAS 3AIIMCKA

PaGouas mporpamma o xumun i 8 — 9 KIIACCOB COCTaBJIE€HA HA OCHOBE CIEIYIONINX HOPMAaTHBHO-TTPABOBBIX
JIOKYMEHTOB:

Deodepanvhvtii 3axkon Poccuiickoit @enepariu ot 29 gexadbps 2012 r. N 273-03 "O6 o6pa3oBaHuM B
Poccuiickoit @enepanuu’;

DeodepanvHblii 20cyoapcmeeHHbLIl cCMandapm OCHOBHOTO 00IIero 00pa30oBaHMs, yTBEPKIEH MPUKA30M
MunucrepcTa o0pazoBanus U Hayku Poccuiickoit @eneparuu ot 17 nexadpst 2010 r. Ne 1897. Hosble
CTaHIapTHl yTBepkaAeHb! 8.06.2012r
Ilocmanosnenusn I'nasnozo zocyoapcmeennozo canumapnozo épaua Poccuiickoii denepanuu ot 29 nexkadpst
2010 r. N 189 «O06 yrBepxkaeanu CanlluH 2.4.2.2821-10 «CarutapHO-3MHIeMHOIOTHYECKUE TPEOOBAHUS K
YCIIOBHSIM Ml OPTaHH3AIMH 00yUeHHUS B 0011e00pa30BaTeIbHBIX YUPESIKICHUIX),
Ilpukaza Munucmepcmea oopazosanus u nayku Poccuiickoit ®eaepannu ot 30 aBrycra 2013 r. N 1015 «O6
yTBepkaeHnH [lopsiaka opraHu3aluy U OCYIIECTBICHHSI 00pa30BaTeNbHON AeATENFHOCTH IO OCHOBHBIM
0011e00pa3oBaTeILHBIM IMPOTPaMMaM - 00Pa30BaTEILHBIM IPOrpaMMaM HadaIbHOTO OOIIIEro, OCHOBHOTO
00111er0 U CpeIHero 00Iero 00pa3oBaHMS;

Deodepanvrblii nepeueHb YIeOHIUKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX ) K HCITOJIL30BAaHUIO B
00pazoBaTeIbHOM Ipolecce B 00pa30BaTeIbHBIX YUPESKACHUX, PEalIU3yIOMNX 00pa3oBaTeIbHbIe IPOTPaMMBI
o61ero 06pa3oBaHMs U UMEIOIIHUX TOCYIAPCTBEHHYIO aKKPETUTAITHIO :

INaopuensa O.C. Xumust. 8 kinacc. YueOHUK ajis o01eo0pa3oBarenbHbix yupexaeHuit. ®I'OC. — M.: [Ipoda,
I'abpuensa O.C. Xumus. 9 knacc. YueOHUK A5 00meodpazoBaTensHbiX yupexaenuid. PI'OC. — M.: [lpoda,
Pabouas nmporpamMma y4eOHOTO Kypca XHMHHU 8 - 9 KITACCOB COCHIAGIEHA HA OCHOBAHUN RPOZPAMMBbL TIO
xumun Juis 8—11 KIacCoB KOJUIGKTHBOM aBTOPOB 1101 pykoBoacTBOM O.C.["abpuelisiH COOTBETCTBYET
nojoxeHusiM denepanbHOro TOCYAapCTBEHHOTO 00pa30BaTebHOTO CTaHIapTa OCHOBHOTO OOLIETO
00pazoBaHUS

Cpoxu peasmsanum nporpammbl: ¢ 2018 r.-- 2-neTHUI HOPMATUBHBIA CPOK OCBOSHHUS 00Pa30BaTEIIbHBIX
nporpaMM OCHOBHOTO 00IIero oopasoBaHus st 8 -9 kimaccos
O0mas xapakTepucTHKa y4eOHOr0 mpeamera

OCHOBHBIMH MTPOOJIEMaMU XUMUH SIBIITIOTCS N3YUEHHE COCTaBa U CTPOCHUS BEIIECTB,
3aBUCHMOCTH UX CBOICTB OT CTPOEHUS, KOHCTPYHPOBAHHE BEIIECTB C 33JaHHBIMH CBOMCTBaMH,
UCCIIeI0OBaHNE 3aKOHOMEPHOCTEH XMMUYECKUX TPEBPALleHUH U TyTel yIpaBiIeH!s] HIMHU B LIENAX [TOTyYeHUs
BEIIECTB, MaTepHUaioB, sHepruu. [1osToMy, Kak Obl HU pa3In4aIuCh ABTOPCKUE MPOTrPaMMBbl U YUEOHUKH T10
IyOMHE TPAKTOBKH U3y4aeMbIX BOIIPOCOB, X yueOHOE CojiepiKaHue JOJDKHO 0a3upoBaThCs Ha COJIEPKAHUH
MIPUMEPHON TPOTPaMMBbI, KOTOPOE CTPYKTYPHPOBAHO IO IiecTr 6J0kaM: MeTo bl TO3HAHHA BEUIECTB U
XUMHUYECKUX SBIICHUI. DKCIIEpUMEHTaIbHBIE OCHOBBI XUMUH; BelecTBo; XuMuieckas peaxius;
DneMeHTapHbIe OCHOBHI HeOpraHudeckoi xumuw; [leppoHavyanbHble peCTaBIeHHs 00 OpraHMYECKUX
BC€IICCTBAX, XHUMHUSA U )KU3HD.

H3yuenue xumuu na cmynenu 0CHO8HO20 00ULe20 00PA306AHUA HANPABTIEHO HA 0OCIUMICCHUE CTIEOYIOUUX
yeseli: OCBOCHHE 3HAHUU O XUMHUYECKHX OOBEKTaX M MPOIECCax MPUPOJIbI, CIOCOOCTBYIOIIUX PEIICHUIO
TJI00ANBHBIX TIPOOIIEM COBPEMEHHOCTH

L OCBOEHHE BajKHEHIINX 3HAHUI 00 OCHOBHBIX IOHATHUAX U 3aKOHAX XUMMHH, XUMHYICCKOU CHMBOJINKEC,

o OBJIaJIecHHEe YMEHHSIMHM HaOIIOJIaTh XMMHYECKHE SBIEHUS, TPOBOIUTH XHUMHYECKUH OSKCIEPUMEHT,
MPOM3BOANTD PACUETH HA OCHOBE XUMUYECKHX (POPMYIT BEIIECTB M YPABHEHUIN XUMHUECKHUX PEaKIInii;

L4 pa3BUTHE IIO3HABATCIBbHBIX MHTEPECOB M HHTECIIJICKTYAJIbHBIX CIIOCOOHOCTEH B mnponoecce MnpoBCACHUA
XUMHUYECKOI'0  OKCIIEpUMEHTA, CaMOCTOATEIIBHOI'O HpI/IO6pCTCHI/I$I 3HaHUH B COOTBETCTBHH C
BO3HUKAOIIMMU )KU3HCHHBIMHA HOTpCGHOCTS[MI/I;

o BOCIUTAHME OTHOLICHUS K XUMHUH KaK K OTHOMY M3 (yHIaMEHTAIbHBIX KOMIOHEHTOB €CTECTBO3HAHUS U
JIEMEHTY 00I1E€4EI0BEUECKON KYIbTYPHI;

o NpUMeHeHHe TMOJYy4YeHHbIX 3HAHMii W yMeHMil a1 O€30MacHOTO HCIHOJIB30BAHMS BELIECTB H
MaTepuaioB B OBITy, CEIbCKOM XO34HCTBE M Ha MPOW3BOJACTBE, DPELICHUS NPAKTUYECKHX 3a7ad B
MOBCEAHEBHOW JKU3HM, MPEIyNpPeXICHUS SBICHUM, HAHOCAIINX BpPEd 370POBBI0 4YeJIOBEKAa H
OKpy>Karolei cpene.

3agayaMu peaJu3anuM NPOrpaMMbl Y4eOHOT0 MpeAMeTa IBJISAIOTCS

*  opmuposanue nepeoHauaIbHEIX CUCTEMATU3UPOBAHHBIX NIPEJICTABICHNUHN O BEIIECTBAX, UX
NPEBPALICHUAX U MPAKTUYECKOM TPUMEHEHUH;
e OBJAJICHHE MOHATUIHBIM allapaToM U CHMBOJIIMYECKHM S3BIKOM XUMUHU;



®  0cosHaHue 00bEeKMuUHOU 3HAYUMOCTH OCHOB XUMHYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO
©CTECTBO3HAHUS, XUMHUECKHUX MTPEBPAIICHUNA HEOPTAaHUICCKUX H OPTaHUICCKUX BEIMIECTB KaK OCHOBBI
MHOTHUX SIBICHUM )KUBOW U HEXKMBOM IPUPOJIBI;
e  yriyOJieHHe MPEICTaBICHUH O MaTepPUAILHOM €IMHCTBE MUPA;
® OBJIA/ICHHE OCHOBAMHU XMMHUYCECKOW IPaMOTHOCTU: CIOCOOHOCTBIO aHATM3UPOBATh U 00BEKTUBHO
OIICHUBATh )KM3HCHHBIC CUTYaIlUH, CBSI3aHHBIE C XMMHEH, HABBIKAMU 0€301TacHOT0 O0paIeHHS C
BEIIIECTBAMH, UCIIOJIE3YEMBIMH B TIOBCETHEBHOM KU3HH, YMECHUEM aHAIM3UPOBATH U TUIAHUPOBATH
HKOJIOTUIECKH O€30TIacHOE MOBEACHUE B IIETAX COXPAHEHUS 30POBhS U OKPYKAIOIIEH CPEIIbI;
®  opmuposanue ymeHull yCTaHABIMBATH CBSA3U MEXKIY PealbHO HAOIIOAaeMBbIMU XUMUYECKUMHU
SBIICHUSIMH | TTPOIECCAMH, TIPOUCXOIAIIIMMA B MUKPOMHUPE, OOBSICHATH TPUYNHBI MHOT000pa3us
BELLECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOEHUS, a TAKKE 3aBUCUMOCTh IPUMEHEHHUS
BEIIIECTB OT UX CBOMCTB;
®  npuobOpemenue OTBITA UCITOTB30BAHUS PA3TMYHBIX METOJOB U3yUSHHS BEIIECTB: HAOIIOAECHHUS 32 HX
MpPEeBPAILCHUAMH MPU MPOBEICHUU HECIOKHBIX XUMUUECKUX IKCIIEPUMEHTOB C UCIIOIb30BAaHUEM
nabopaTopHOro 00OpyAOBaHUsA U IPUOOPOB;
®  (Jopmuposanue TIPEIICTABICHUI O 3HAYEHUN XUMUIECKOH HAYKH B PEUICHHH COBPEMEHHBIX
HKOJIOTUYECKHX MPoOIeM, B TOM YHCJIE B MPEJOTBPAIICHHH TEXHOT€HHBIX M JKOJIOTUYECKIX
KaTacTpog.
OO0mas xapakTepucTHKA Y4eOHOro mpeaMeTa XuMus
B cootBerctBun ¢ ®enepaibHbBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIIAPTOM OCHOBHOTO OOIIETO
00pazoBaHMs yJamuecs MOJDKHBI OBJIAJECTh TAaKMMH ITO3HABATCIBHBIMU yUCOHBIMU JCHCTBUSAMH, KaK YMEHUE
(hopMynupoBaTh MPOOJIEMY M THIOTE3y, CTABUTh LENM M 3aJaud, CTPOUTh IUIAHBI JOCTHXKCHHS IeJIieH u
pELIeHMs TOCTaBIEHHbBIX 33/1a4, IPOBOJUTh SKCIEPUMEHT U HA €r0 OCHOBE JENaTh BBIBOABI U YMO3AKIIOUYECHMUS,
MPEACTABIATh UX U OTCTaWBaTh CBOK TOUKY 3peHus. Kpome Toro, ydamuecs AOJDKHBI OBJIAJETh HMPUEMAMH,
CBSI3aHHBIMH C ONPECICICHHEM TIOHSATHN: OTPaHUYMBATH WX, OIUCHIBATH, XapPaKTEPH30BaTh M CPABHUBATH.
CrnenoBaTelibHO, MPH HM3YyYCHHMM XWMUU B OCHOBHOW IIIKOJIC Y4alluecs IOJKHBI OBJIAJCTh YYCOHBIMU
JIEHCTBUSIMH, TTO3BOJITIOIIMMHU UM JIOCTHUYb JIMYHOCTHBIX, ITPEIMETHBIX M METAlpeAMETHBIX 00pa30BaTeIbHBIX
pe3ynbTaToB.OCOOCHHOCTH CONEp)KaHUsl OOYYeHWS XWMHUH B OCHOBHOM ITKOJIE OOYCIIOBJICHBI CIHEIU(PUKON
XUMHH KaK HaAyKW U MOCTAaBJICHHBIMU 3aiadyamMu. OCHOBHBIMHU MPOOJIEMaMU XUMHU SIBJISFOTCAU3YYCHUE COCTaBa
U CTPOCHHUS BEIIECTB, 3aBUCUMOCTH HX CBOMCTB OT CTPOCHHUS, IMOJYYCHHE BEIIECTB C 33JaHHBIMU
CBOMCTBaMH, UCCIIEIOBAHUE 3aKOHOMEPHOCTEM XMMHUYECKMX pEaKLHM M IyTed ynpaBieHHsT UMHU B LEJIX
MTOJIY4EHHMSI BEIIECTB, MATEPUAJIOB, SHEPIUU.
[Ipennaraemoe mocoOue Mo XMMHUU PACKPHIBAET BKIIAJ y4EOHOTO MpeaMeTa B JOCTHXKEHHE IIeNie OCHOBHOTO
o01m1ero o0pa3oBaHus U ONPEACIICT BaXKHEHIITHUE COIePIKATEIbHBIC THHUU MTPEeIMETa:
e  «BEIUIECTBO» — 3HAHHE O COCTAaBE M CTPOEHHUH BEIECTB, UX CBOMCTBAaX M OMOJIOTHYECKOM 3HAUYEHUH;
e  «XHMHYECKas PEaklus» — 3HAHHUE O MPEBPAIICHHUIX OJHUX BEIIESCTB B IPYTUE, YCIOBUIX MPOTEKAHUS
TaKWX MPEBPALICHHUIA U CIIOCO0aX yIPaBICHUS PEaKIIHIMU;
e IIPUMEHEHHWE BEIIEeCTB» — 3HAHWE U OIBIT 0E30IIacHOTO OOpallleHus C BEIeCTBAMH, MaTepHalaMi U
poIeccamMu, HEOOXOAUMBIMK B OBITY U Ha MTPOU3BOICTBE;
®  (I3bIK XUMHUU» — OIEPUPOBAHUE CUCTEMOUN BAXKHEUIIMX XUMHUYECKUX MOHATUH, 3HAHUE XUMHUYECKON
HOMEHKIIATYpHI, T.€. UX Ha3BaHUA (B TOM YHCJIe U TPUBUANBHEIE), BIAJCHIE XUMUIECKOH CHMBOJIHKON
(xumugeckumu  (popMynamMu W YpaBHEHHSMH), a TakXke TMpaBWia TMepeBoAa WH(GOpMAIUu ¢
€CTECTBEHHOTO SI3bIKA HA SI3bIK XUMHUH U 00PaTHO.
ITockoabKy OCHOBHBIE COAEpKATENbHBIC JIMHUU IIKOJIBHOTO Kypca XMMUU TECHO IeperieTeHsl. B mporpamme
coziepKaHue NPEICTABICHO HE IO JIUHUAM, a [10 pa3iesiaMm.
3HaYUTENTFHOE MECTO B COACpPKAHMHA Kypca OTBOAWTCA XHMHUYECKOMY OJKcrepuMeHTy. OH T03BOISIET
c(hOopMUPOBaTh y YYAIIMXCS CICIUANBHBIC TPEAMETHBIC yYMEHHUS paboTaTh C XUMHYECKUMH BEIICCTBAMU,
BBITIOJTHSTD [TPOCTHIC XUMUYECKUE OMBITHI, HAYYUTh X 0€30MaCHOMY M DKOJIOTUYECKH IPaMOTHOMY O0paIeHuIo
C BEIECTBAMU B OBITY M HA IPOW3BOJICTBE.
IIpakTrueckne pabOTHI CTPYNIUPOBAHBI B OJOKH — XUMUYECKHAE MPAKTUKYMBI, KOTOPHIC CIYKaT HE TOJIBKO
CPEIICTBOM 3aKpEIUICeHHs] YMEHUI W HaBBIKOB, HO M KOHTpOJIA KadecTBa uX chopmupoBaHHOCTH. [lo cBoemy
YCMOTPEHHIO, a TaKXKe MCXO[s, U3 BO3MOXKHOCTEH MIKOJIHHOTO KaOMHETa XUMHH, YIUTENb MOXKET U3MEHUTh H
CTPYKTYpPY MPEACTaBICHHOTO B IPOrpaMMe MPaKTUKyMa, HallpUMep, YBEIHMUUTh YUCII0 J1a00paTOPHBIX padoT 3a
CYET COKPALICHUS JEMOHCTPALMM.
DTO BO3MOXXHO TPH HEOOJBIIION HAITOIHIEMOCTH KIIACCOB B CEITBCKUX MIKOJIAX, 0COOCHHO MaJTOKOMIUIEKTHBIX.
I'maBHOE OTNIMUME NpeAsaracMo NporpaMMBbl 3aKJIFOUAETCA B ABYKPATHOM YBEJIMYEHUH BPEMEHH, OTBEICHHOIO
Ha u3ydyeHue pazgena «MHOrooOpasue BeIIECTB». DTO CBS3aHO CO CTPEMIICHHMEM aBTOPOB OCHOBATEIBLHO
oTpaboTaTh BaXHEHIINE TEOPETHUYECKUE TIOJOXKEHUS Kypca XHMHUA OCHOBHOW IIKOJBI Ha Oorarom
(haKkTOIOTHIECKOM MaTepHralie XHMUH SJIEMEHTOB 1 00pa30BaHHBIX MU BEIIIECTB.
MecTo y4yeOHOro npeagMera B yueOHOM IJIaHe



B npouecce ocBoeHHsI mporpaMmbl Kypca XMUMHUHM AJI1 OCHOBHOM IIKOJBI yYalllUecs OBJAJEBAIOT YMEHUSMHU
CTaBUTh BOIPOCHI, HAOJIOJaTh, OOBACHAThH, KIACCU(PUIIMPOBATh, CPABHHUBATH, IPOBOJUTH 3KCICPUMEHT U
WHTEPIIPETUPOBATh BBIBOJBI HAa €r0 OCHOBE, OMPEAEIATh MCTOYHHKHA XUMHUYECKOH MH(OpMaIuu, MmorydaTh U
aHAJIM3UPOBATH €€, a TAaK)Ke TOTOBUTH Ha ATOH OCHOBE COOCTBEHHBIN MH(OPMAITOHHBIA IPOAYKT, PE3EHTOBATH
€ro 1 BECTU JUCKYCCHIO.

[IporpaMma kypca XUMUU I OCHOBHOM HIKOJIBI Pa3padaThIBaIach C YI€TOM ITEPBOHAYAIBLHBIX PECTABICHHIH,
MOJIYYECHHBIX yYaIllMMUCS B HA4aJIbHOW LIKOJIE IPU U3yYEHUU OKpysKarolero mupa. [Ipennaraemas nporpamMmma,
XOTSI 1 HOCUT OOIIEKYIBTYPHBIA XapakTep W HE CTABUT 3a7a9y IpodecCHoHaTbHOM MOATOTOBKH YUaITUXCsI, TEM
HE MEHee, MO3BOJIICT UM OINPEACTUThCS ¢ BHIOOPOM Mpoduis o0ydeHHs B cTapuiel mkone. B mporpamme
MIPElyCMOTPEHO PE3EPBHOE BpeMsl, TaK KaK peaibHas MPOIOIDKUTEIHLHOCTh YYeOHOTO TO/a BCETa OKa3hIBACTCS
MEHBIIIE HOPMAaTUBHON. B CBs3W ¢ mepexoqoM OCHOBHOM IIKOJIBI Ha TaKyld JOPMY HTOTOBON aTTECTAIIMH, KaK
I'MA, B xypce nmpeaycMOTpEeHO BpeMs Ha MOATOTOBKY K HEH.

Y4eOHOe comepkaHue Kypca XMMHH BKITFOUYAET:

Xumus. 8 xnacc. 684, 29 B HEACITIO

Xumust. 9 kitacc. 68 4, 24 B HEACTIO

B cooTBeTCTBHM ¢ y4eOHBIM IUIAHOM, HA W3yYeHHe XUMHUH B 8 Kj1acce OTBOAMTCS 2 Yaca B HEAENIO, 68 yacoB
B TOJI, TPH HOPMATHUBHON TPOJIOJDKUTEILHOCTH yueOHOTOo roja 34 yueOHOH Heeu.

B co00TBeTCTBHH ¢ Y4eOHBLIM MJIAHOM HA M3y4YeHHe XHMHMHM B 9 Kjacce OTBOAWTCS 2 yaca B Heneno, 66\68
YacoB B TOJ, MPU HOPMATHBHOW TMPOJODKHUTEIBHOCTH ydeOHOro roma 33 ydeOHoOW Henmenu. [IpumepHas
nporpamma paccuutana Ha 134\136 yueOHbIX yacoB

O0meyyedOHbIe yMeHHUS, HABBIKH 1 CIIOCO0BI 1eSITeJIbHOCTH
IIpumepHas nporpaMma rpeaycMaTpuBaeT GOpPMHUPOBAHUE Y YUAITUXCSI 00IIeyIeOHbBIX
YMEHUH U HaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB IEATEIBLHOCTH U KIIFOUYEBBIX KOMIETEHIMN. B aTOM
HalpaBJICHUH IPUOPUTETAMU I y4eOHOT0 IpeaMeTa «XUMHUS» Ha CTYIIEHH OCHOBHOTO 0011ero 00pa3oBaHus
ABJISIIOTCS: UCTIONIb30BAHUE JUISI TO3HAHUSI OKPYIKAIOIEr0 MUPa Pa3IMYHBIX METOAOB (HAOMIOICHHS, U3MEPEHNS,
OIIBITHI, SKCIIEPUMEHT); IIPOBEJCHUE IIPAKTUYECKUX U JJAOOPATOPHBIX padOT, HECIOXKHBIX SIKCIIEPUMEHTOB U
OTIMCaHWe UX PE3yNIbTATOB; HCIIOJIF30BAaHUE IS PEIICHHUS TO3HABATENbHBIX 33[ad Pa3INYHBIX HCTOYHUKOB
MHPOPMaINH; COOJIIOJICHUE HOPM M IIPABWJI TIOBEICHUS B XMMUYECKUX JTa00OpaTOPHSIX, B OKpYXKaroLIeH cpere, a
TaKXe MpaBUJI 3J0POBOI0 00pa3a KU3HHU.
Ilnanupyembie pe3yJbTaThbl 00y4eHUsI

JIMYHOCTHBIMH pe3y/IbTATAMM M3yYeHMs NpeaAMeTa «XUMHUsD> SIBJSIIOTCS cyledyIolie YMEeHM:

®  0CO3HaBaTh EIMHCTBO U LIEJIOCTHOCTh OKPY’KAIOILIET0 MUpa, BOZMOKHOCTH €r0 MI03HABaeMOCTH U
00BSICHUMOCTH Ha OCHOBE JOCTIDKCHUN HAYKH;

® [IOCTENEHHO BHICTPauBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHUE: OCO3HABAaTh HOTPEOHOCTH U
TOTOBHOCTH K CaM000pa30BaHMIO, B TOM YHCJIE U B PaMKaX CAMOCTOSITEIbHON NESTETFHOCTH BHE
IIKOJIBL;

®  OICHUBATH XM3HEHHBIE CUTYAIIMH C TOYKU 3pEHUs 0€30MacHOT0 00pa3a KHU3HU M COXPaHEHHUS
3/10pOBBS;

®  OICHUBATH YKOJOTHUYECKHI PUCK B3aUMOOTHOLICHUH YeJIOBEKa U IPUPOIBI.

e (QopMHUpPOBATH IKOJIOTHUECKOE MBIIIJICHUE: YMEHUE OLICHUBATh CBOIO ACATEILHOCTD U TIOCTYIKH APYTHX
JIFOZIEH ¢ TOUYKH 3PEHMS COXPAHEHUs OKPY’KaIOIIEH Cpellbl - rapaHTa KU3HU U 0J1aromnoayqus JJroneil Ha
3emie.

B pamkax yennocmmnozo u amMouu0OHANBLHO20 KOMIIOHEHTOB OyIyT COPMUPOBAHBIL:

® TPaXXJAaHCKUIl MaTPHOTH3M, JII000BH K PoziHe, 9yBCTBO TOPOCTH 32 CBOIO CTPAHY;

® YBOKEHHNE K UCTOPUH, KYIBTYPHBIM U UCTOPUUYECKUM MMAMATHUKAM;

O3MOLMOHAIBHO MTOJIOKHUTEIBHOE IPUHITHE CBOSH ITHUYECKOW UASHTUIHOCTH;

e yBa)KEHHUE K JPYrUM HaposaMm Poccuu u Mupa v NpUHATHE UX, MEKITHUYECKas! TOJIEPAaHTHOCTb, TOTOBHOCTD
K PaBHOIIPAaBHOMY COTPYTHHYECTBY;

® YBa)KEHHUE K JMYHOCTH U €€ JOCTOMHCTBY, JOOpOKenaTeIbHOE OTHOLIEHNE K OKPY)KAIOIIUM, HETEPIMMOCTh K
JOOBIM BHIaM HAaCHJIUS M TOTOBHOCTBH IPOTUBOCTOSTH HM;

® yBa)KEHHE K IIEHHOCTSAM CEMBH, JTI0O0Bb K MIPHUPOJIE, MPU3HAHKE [IEHHOCTH 3/I0POBBS, CBOETO APYTHX JIO/IEH,
ONITUMH3M B BOCIIPUSATHH MHUPA;

® TOTPEOHOCTh B CAMOBBIPAKEHUH U CAaMOpPEaIN3aliy, COUaTbHOM IPU3HAHUM;

® [I03UTHBHAs MOpaJIbHAsl CaMOOIIEHKA U MOpaJIbHbIe YyBCTBA — YYBCTBO T'OPJIOCTH IIPHU CIIE€OBAHUU
MOpaJIbHBIM HOpMaM, NEPEKUBAHNE CThIJJA U BUHBI IPU X HAPYILIECHUH.
B pamkax oeamenvnocmnozo (nogedenueckozo) KOMIOHEHTa OyAyT CHOPMHUPOBAHBI:



° TOTOBHOCTh M CITOCOOHOCTbD K YYaCTHIO B IIKOJIBHOM CaMOYITPABICHUH B MpeieiaxX BO3PaCcTHBIX
KOMITETCHIINH (JISKYPCTBO B IITKOJIEC U KJIAcCe, yIacTHE B IETCKUX U MOJIOAEKHBIX OOIIECTBEHHBIX
OpTraHM3AIUAX, ITKOJILHBIX M BHEIIKOJIBHBIX MEPOIIPHUITHSAX ),

. TOTOBHOCTB M CIIOCOOHOCTB K BBIMIOJTHEHUIO HOPM U TPeOOBaHMI IIKOJILHOMN JKU3HU, TIPAB U
00513aHHOCTEN yUEeHUKa,;

o yMEHHE BECTH AUAJIOr Ha OCHOBE PaBHONPABHBIX OTHOIICHUH W B3aMMHOTO YBaXKCHUS U MIPUHSITHS;
yMeHUe KOHCTPYKTHBHO pa3pemarb KOH(IUKTEI,

J TOTOBHOCTh U CLIOCOOHOCTH K BBIIIOJHEHUIO MOPAJIBHBIX HOPM B OTHOLIEHUH B3POCIBIX U CBEPCTHUKOB
B IIKOJIE, TOMa, BO BHEYYEOHBIX BUAAX JIESTEIBHOCTH;

o NOTPeOHOCTh B y4aCTHH B OOIIECTBEHHOW JKU3HU ONMKAWIIETO COUAIBLHOTO OKPYKEHHUS,
OOIIECTBEHHO MOJIE3HOM eI TENbHOCTH;

J YMEHHE CTPOUTH KU3HEHHBIE TUIAHBI C YYETOM KOHKPETHBIX COLUAIbHO-UCTOPHUYECKHX, TOTUTUIECKUX
Y SKOHOMHYECKHUX YCIIOBHM;

. YCTOWYHBBIN TIO3HABATENBHBIN HHTEPEC U CTAHOBIIEHUE CMBICIIOO0pasyromien (hyHKIun
II03HABATEJILHOTO MOTUBA;

. TOTOBHOCTH K BBIOOPY MPOQIIIEHOTO 00pa3oBaHusl.

BBITyCKHUK MOTYYUT BO3MOXHOCTD JIJIs1 (JOPMHUPOBAHHMS:
BEIP2XCHHOHN YCTOHYHMBON y4eOHO-IT03HABATEIEHON MOTHBAIIMY U HHTEPECa K YUSHHUIO;
TOTOBHOCTH K CaMOOOPa30BaHUIO U CAMOBOCIIMTAHUIO;
aJIeKBaTHOM MO3UTHUBHOM CAMOOIIEHKH 1 S-KOHIICIIHN Y,
KOMIIETEHTHOCTH B peaju3ally OCHOB IPaKJaHCKOM UACHTUYHOCTH B MOCTYNKAX U NEATEIbHOCTH;
MOPaJHHOTO CO3HAHMUS Ha KOHBEHI[MOHAIHHOM YPOBHE, CIIOCOOHOCTH K PEIICHHUI0 MOPANBHBIX AMIEMM Ha
OCHOBE y4€Ta O3ULHUIN YYACTHUKOB JUJIEMMBI, ODUEHTAIIMN HA UX MOTUBBI U UyBCTBA; YCTONYMBOE
CJICJIOBAaHKE B TIOBEJICHUH MOPAJIbHBIM HOPMAaM U 3TUYECKUM TPeOOBAHHSIM;
* HMIIATUU KaK OCO3HAHHOTO MMOHUMAHMUS U CONEPEKUBAHUS UyBCTBaM JPYTUX, BhIpaKaroiencs B
MOCTYTIKaX, HAIPaBJICHHBIX Ha MIOMOIIs B 00ecrieueHne OIaromoryqns.

MeTtanpeameTHe pe3yabTaThbl.
MertanpeaMeTHBIE PE3YIbTATHI, BKIIOYAIOT OCBOCHHBIE 00YYAIONIMIICS MEXIIPEAMETHBIEC TTOHATHS U
YHUBEPCAIbHBIC yUeOHBIC NEHCTBHUS (PETyIATUBHEIC, ITO3HABATEIBHBIC, KOMMYHUKATHBHBIC).
PeryasTususbie YY /I
Ymenue camocmosmenvno onpedename yeau obyuenus, CTaBUTh 1 (GopMyIMpPOBaTH HOBBIE 3aauH B yueOe U
MMO3HABATEIHLHON IEATEIFHOCTH, PA3BUBATh MOTHUBEI M HHTEPECHI CBOCH MTO3HABATEIHLHOM IEATEILHOCTH.
OO0yuaromuics CMOXKET:
® AaHAJIM3UPOBATH CYIIECTBYIOIIME U TUNIAHUPOBATH OyIyIIUe 00pa30BaTCIILHBIC PE3yIbTATHI;
® UACHTU(UITUPOBATH COOCTBEHHBIC TTPOOJIEMBI U OTIPEACIIATH TIIABHYIO MPOOIIEMY;
® BBIJIBUTATh BEPCUH PEIICHUS MPOOIIeMBI, (DOPMYINPOBATh TUIIOTE3bI, MPEABOCXUINATH KOHSUHBIH Pe3y/IbTar;
® CTaBUTH LIENIb JCATCILHOCTH Ha OCHOBE OIPEJICIICHHOM MPOOJIEMbI U CYIIECTBYIOIIMX BO3MOXHOCTEH;
e hopMyTUPOBaATh YUeOHBIC 337Ul KaK IIard JOCTHKEHHUsI TIOCTABJICHHOM 1IeJTH ICATEIbHOCTH;
© 00OCHOBBIBATH IIEJICBBIC OPUCHTUPHI U IPUOPUTETHI CCHUIKAMH HA IICHHOCTH, YKa3bIBas U 00OCHOBBIBAsI
JIOTUYECKYIO MOCIIEOBATEIBHOCTD IIaroB.
Ymenue camocmosamenvro nianuposams nymu 00CmMudiCeHus yeiell, B TOM YUCIe albTepHATUBHBIE, 0CO3HAHHO
BbIOMpaTh Hanboee Y3PPEKTUBHBIC CIIOCOOBI PEIICHUS YISOHBIX M MTO3HABATEIbHBIX 3a/1a4.
OO0y4YaroIIUHCS CMOXKET:

° OIpeiesTh HeOOX0IUMbIE JICHCTBUE(sI) B COOTBETCTBUH C YUSOHOH M IMO3HABATEIILHOM 3a/1auei 1
COCTaBJIATh aJITOPUTM HX BBITTOJHEHUS;

e  00OCHOBBIBAThH M OCYIIIECTBIITH BRIOOp HanOosee 3QHEeKTUBHBIX CIIOCOO0B pEIICHMS YICOHBIX U
[MO3HABaTENbHBIX 33/1a4;

®  ONpeAessATh/HaAXOINUTh, B TOM YHUCIIC U3 MPEAJI0KESHHBIX BAPUAHTOB, YCIIOBUS JIJIsl BBITOJHEHHS Y4eOHOH
Y MMO3HABATEILHOM 3a7a4H;

e  BBICTpaWBaTh KU3HEHHbIC TIAHBI HA KPATKOCPOUHOE Oy Tyiiee (3asiBJIATh I[CJICBBIC OPUCHTHPBI, CTABUTH
aJICKBaTHBIC MM 33J1a4d U MpEJIarath JCUCTBUS, YKa3bIBas 1 000CHOBBIBAS JIOTHYECKYIO TIOCIIEI0BATEILHOCTh
1aroB);

e  BEIOMpATh U3 MPEIJIOKECHHBIX BAPHAHTOB M CAMOCTOSITETTHHO UCKATh CPEJICTBA/PECYPCHI [T PEIICHUS
3a1a49u/JOCTIKEHUS LIEIH;

®  COCTaBJIAThH IUIAH PEIICHUS MPOOJIeMbI (BBITIOJIHEHHUS IPOSKTA, IPOBEICHHS UCCIICIOBAHNS);

e  OIPEAENATH MOTCHIINAIBHEIC 3aTPYAHEHUS IPH PEIICHUH YI€OHOM U ITO3HABATEIBHON 3a1a4H 1
HaXOJWTh CPEIICTBA JIJIsl MX YCTPaHEHMUS;



®  ONUCHIBATH CBOH OMBIT, 0POPMIISSL €ro I epeiaur APYTHUM JIFOJSAM B BUAE TEXHOJIOTUH PEILICHHUS
MIPaKTHYECKUX 3a/1a4 OMpeeIEHHOTO KIlacca;
e  [UIAHHMPOBAThH U KOPPEKTHPOBATH CBOIO MHIANBUAYAIBHYIO 00pa30BaTeNbHYIO TPACKTOPHIO.
Ymenue coomnocumu cgou Oeticmsus ¢ niaHUpyemviMu pe3yibmamami, OCyIIeCTBISATh KOHTPOIb CBOCH
JIeSITEIbHOCTH B TIPOIIECCE OCTIDKEHUS pe3ylbTaTa, ONpeAeNsaTh CIIOCO0BI AEWCTBUI B paMKaX MPeIIOKeHHBIX
YCIIOBHI U TpeOOBaHU, KOPPEKTHPOBATH CBOU JIEHCTBHS B COOTBETCTBHH C M3MEHSIOMICHCS CUTYaIHEH.
OO0y4JarOIUHACS CMOXKET:
®  OmpenessITh COBMECTHO C [TEAArOTOM U CBEPCTHUKAMU KPUTEPHH TUTAHUPYEMBIX PE3YIbTaTOB U
KPUTEPUHU OLICHKH CBOEH y4eOHOH NesITeIbHOCTH;
®  CHCTEeMaTH3MpOBATH (B TOM YHUCIIE BEIONPATH IPHOPUTETHBIC) KPUTEPUH TIAHUPYEMBIX Pe3yIbTaToOB U
OIIEHKH CBOEH NI TEeNNLHOCTH;
e 0oTOMpaTh HHCTPYMEHTHI JJIS1 ONIEHUBAHHS CBOEH NIEATEFHOCTH, OCYIIECTBIIATH CAMOKOHTPOIb CBOCH
JIEITEIbHOCTH B paMKax MPeI0KEHHBIX YCIOBUI U TpeOOBaHUM;
®  OILIEHUBATh CBOIO JESITEIHHOCTD, APTYMEHTUPYS IPUIHHBI TOCTHKEHHS MIIN OTCYTCTBHS IJIAHUPYEMOTO
pe3ynbTaTa;
®  HaxXOAWTh IOCTATOYHBIE CPEICTBA ISl BHIOJHEHUS YUeOHBIX EHCTBUI B M3MEHSIOIIEIHCS CUTYaluu
W/WIY TIPH OTCYTCTBHUHU IUIAHUPYEMOT'O pe3yJIbTara;
e paboTas o CBOEMY ILIaHYy, BHOCUTh KOPPEKTHBHI B TEKYIIYIO JASITEILHOCTh HA OCHOBE aHAlIN3a
W3MEHEHUH CUTYaIu JUIsl TOJTyYeHUS 3aIIaHPOBAaHHBIX XapaKTEPUCTHUK MPOIYKTa/pe3ysbTaTa;
®  YCTaHABIMBATH CBS3b MEXKY IMOJYICHHBIMH XapaKTEPUCTHKAMU MPOTYKTA U XapaKTePUCTHKAMHU
Tpolecca AesITENbHOCTH U 110 3aBEPUICHUH AESITEIbHOCTH MpeAIaraTb U3MEHEHHE XapaKTePUCTHK
nporecca Uis TONTy4eHHs yAYYIIeHHBIX XapaKTepUCTUK MPOIYKTa;
®  CBEpATH CBOM JEHCTBHSA C IENBIO U, IPH HEOOXOJUMOCTH, UCIIPABIISATH OIIHOKH CAMOCTOSITEIHHO.
Ymenue oyenusamo npasunvHocmo 8binonHenus y4ebHol 3a0ayu, COOCTBEHHBIE BO3SMOXXHOCTH €€ PEIICHHS.
OO0yuaromuncs CMOXKET:
®  OIpenessITh KPUTEPUH MPABMIIBHOCTH (KOPPEKTHOCTH ) BEITIOTHEHUS y4eOHOM 3a1a4m;
®  aHATM3MPOBATH M 0OOCHOBHIBATH MPUMEHEHNE COOTBETCTBYIOIIETO HHCTPYMEHTAPHUS JJIs BBIIOITHEHUS
y4eOHOH 3a1a4W;
e cBOOOJHO MOJBH30BAThCA BEIPAOOTAHHBIMU KPUTEPUSMHU OIICHKH M CAMOOLIEHKH, UCXOJISl U3 LIENU U
UMEIOIINXCS CPEACTB, pa3indas pe3yabTaT U CIIOCOOBI JeHCTBHN;
®  OICHUBATH IPOAYKT CBOCH AEATETHLHOCTH IO 33AaHHBIM H/UJIM CAMOCTOSITEIBHO ONpEIeIeHHBIM
KPUTEPHUSIM B COOTBETCTBHUH C LENBIO JIEATEIIbHOCTH;
e 00OCHOBBIBATH JOCTHKUMOCTD 1€ BEIOPAHHBIM CITOCOOOM Ha OCHOBE OIIEHKH CBOWX BHYTPEHHUX
PECypCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;
e (UKCHPOBAThH M aHATM3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
Braoenue ocnosamu camokonmpons, camooyenku, npuHAmMuUs peueHull U 0CyuWecmeieHus 0CO3HARH020 8bl00pa
8 yuebnotl u noznagamenvrot. OOYJIArOIIHICSI CMOXKET:
e HaOIIOAATh W AaHATTM3UPOBATH COOCTBEHHYIO YI€OHYIO U TTO3HABATEIHHYIO JACSITETFHOCTD U
JeSITEIBHOCTD IPYTUX 00yYaroIMXCs B MPOIecce B3aMMOTIPOBEPKH;
® COOTHOCHUTPH peasibHBIC U INTaHUPYEeMble pe3yabTaThl HHANBUIYAIbHON 00pa30BaTeIbHON AeSITETFHOCTH
Y JIeTIaTh BBIBOJIBL,
e [PUHUMAThH PElIeHUE B y4eOHON CHTYyallM U HECTH 32 HETO OTBETCTBEHHOCTD;
®  CaMOCTOSTENILHO OIMPEACISATh MPUIMHBI CBOETO YCIeXa WK HeyclleXa U HaXOAUTh CIIOCOOBI BBIXOa U3
CUTYaIlH HeyCIIexa,
®  DPETPOCHEKTUBHO ONPEAEIATh, KAaKUe JIEHCTBHS 10 PEIICHUIO y4eOHO 3a1a4uu Wi apaMeTphl 3TUX
JIEHCTBHI MPUBENH K TOTYYEHUIO UMEIOIIET0Cs MPOAYKTa yIeOHOM e TeIbHOCTH;
® JIEMOHCTPHUPOBATH MPUEMBI PETYISINN ICUXOPU3NOIOTHUECKUX/ SIMOIIMOHABHBIX COCTOSTHUHN /IS
JOCTIDKEHHS dPQeKTa YCIIOKOCHUS (yCTpaHEeHH SMOMOHAIILHOM HAIPSHKEHHOCTH), P deKTa
BOCCTaHOBJICHUsI (0CIa0NeHHs NPOsIBICHUH yTOMIIeHU ), 3 dexTa akTuBU3auK (TIOBBIICHHS
MICUXO(PU3NOIOTHIECKON PEAKTUBHOCTH ).
Io3naBarenbHbie YY /I
Ymenue onpedensimo nowsmus, cozoagames 0600WeHUSA, YCMAHABIUBAMb AHANOSUU, KIACCUDUYUPOBAMD,
CAMOCMOAMENbHO 8bIOUPAMb OCHOBAHUA U Kpumepuy s KiacCu(UKAIUHN, YCTaHABINBATh TPHYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PAaCcCyKACHNE, YMO3aKIIoueHne (MHAYKTHBHOE, NEAYKTUBHOE, TI0
aHAJIOTUH) U JIeNaTh BBIBOABL. OO0YyJaIONTUIiCsS CMOXKET:
e [0J0MpaTh CIOBA, COMOJAYMHEHHBIE KIIIOUEBOMY CIIOBY, ONPEEINIAIONIME €r0 PU3HAKU U CBOICTBA;
® BBHICTPaMBaTh JOTHYECKYIO LIETIOYKY, COCTOSIIYIO U3 KJIFOUEBOTIO CI0BA U CONIOJUYMHEHHBIX EMY CIIOB;
® BBIJCTATH OOMIMI MPHU3HAK JBYX WM HECKOJIBKUX MPEAMETOB WIIU SIBIICHUN U OOBSICHATH UX CXOZACTBO;



00BEIMHATH IPEJIMETHI U SIBJICHUSI B TPYIIIEI TI0 ONIPE/ICICHHBIM MPU3HAKAM, CPAaBHUBATh,
KIaccu(umpoBaTh U 00001aTh (GAKTHI U SIBICHIS;

BBIICTISTH SIBJICHUE M3 OOIIETo psijia IPYrUX SBICHUN;

OTIPEIEIIATE OOCTOSITEIECTBA, KOTOPHIE TIPS IIIECTBOBAIM BOSHUKHOBEHHIO CBS3U MEXKTY SIBJICHUSIMH, U3 3THX
00CTOSITENTCTB BBIACISATH OMPEICIISIONIUE, CIOCOOHBIE OBITh IPUYMHON TAHHOTO SIBJICHHS, BBISIBJIATh
MPUYUHBI U CIEACTBUS SBICHUIA;

CTPOUTH pacCyXJIeHHE OT OOIINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM U OT YACTHBIX SBJICHUH K 0OIUM
3aKOHOMEPHOCTSIM;

CTPOHUTH pacCyXACHHE Ha OCHOBE CPaBHECHHS MMPEAMETOB H SIBIICHHM, BBIIACIISS IIPH 3TOM OOIIHE PU3HAKY;
M3J1arath MOJIYYCHHYIO HH(POPMAIINIO, HHTEPIPETUPYS €€ B KOHTEKCTE PeliacMoi 3a1auu;

CaMOCTOSTENTFHO YKa3bIBaTh Ha MH(POPMAIIHIO, HYKIAIOIIYIOCS B IPOBEPKE, MPEAIaraTh U MPUMEHSATh
Croco0 MPOBEPKH JIOCTOBEPHOCTH UH(OPMAITUH;

BepOaIM30BaTh YMOLIMOHAILHOE BIICYATICHNE, OKa3aHHOE Ha HETO NCTOYHHUKOM;

OOBSACHSTH SIBJICHUS, POLIECCHI, CBSI3U M OTHOIICHUS, BBISIBIIIEMbIC B X0I¢ T03HABATECILHOU 1
WCCIIeIOBATEIbCKON AEATEIBHOCTH (IIPUBOANTH OOBSICHEHNE C U3MEHEHNUEM (POPMBI TIPECTABICHHS,
O0OBSACHATH, JETATTU3UPYS WK 000011ast; OOBACHATH C 3aJaHHOH TOYKH 3PEHU);

BBISBIIATH U HA3BIBATh IPUYHUHEI COOBITHS, SIBIICHUS, B TOM YHCJIe BO3MOJKHBIE / HAanOoee BEpOsSTHBIC
MIPUYHHBI, BO3MOKHBIE TIOCTICACTBHUS 3aJaHHONW MMPUIHHBI, CAMOCTOSTEIIBHO OCYIIECTRIISIS IIPUIHHHO-
CJIEICTBEHHBIN aHAIN3;

JIeJIaTh BHIBOJ] HA OCHOBE KPUTHYECKOTO aHAIU3a Pa3HbIX TOUYCK 3PCHHUS, IOJITBEPIKAATh BBIBOJ] COOCTBEHHOM
apryMeHTaIfe Wil caMOCTOSTENFHO MTOTyYeHHBIMHU TAHHBIMHU.

Ymenue 0030616(17’}117, npumeHAms u npeo6pa306b16amb 3HAKU U CUMB0.J1bl, Mooenu u cxembvl Oisl peuilernus

YuebHbIX U no3HagamenvHwvlx 3a0ay. OOyJaroIuiics CMOXKET:

0003Ha4YaTh CAMBOJIOM U 3HAKOM IPEAMET W/HJIHU SIBJICHUE,

OTIPEIeIISATh IOTHUECKHE CBSI3U MEX1y PEeAMETaMH W/WITU SBICHUAMH, 0003HAYaTh JaHHbBIE JIOTHYECKHE
CBSI3U C [TOMOILBIO 3HAKOB B CXEME;

co3laBaTh a0CTPaKTHBIN MM peanbHbIld 00pa3 MpeaAMeTa W/UIU SBICHHUS;

CTPOUTH MOJIENB/CXEMY Ha OCHOBE YCIIOBUH 3a/1aui H/HJIHM CIIOCO0a e peIeHHS;

co3l1aBaTh BepOalibHbIC, BEIIECTBEHHBIE U NH(POPMAIUOHHBIE MOJIENH C BBIIEICHUEM CYIIIECTBEHHBIX
XapaKTEePUCTUK 00BEKTA JUIS OIPEIeNICHNs CIOC00a PeIIeHNs 3a]a4 B COOTBETCTBUH C CUTYaIHEH;
npeoOpa3oBBIBATH MO C LEIBIO BBISBICHHUS OOLIMX 3aKOHOB, ONMPEACIIIONINX JaHHYIO TIPEAMETHYIO
00J1acTh;

MEPEBOJIUTH CIIOKHYIO TI0 COCTAaBY (MHOTOACIIEKTHYIO) HHPOPMAIUIO U3 TPadHUECKOTO HITH
(opManM30BaHHOTO (CUMBOJIEHOTO) MPEACTABICHUS B TEKCTOBOE, M HA00OPOT;

CTPOUTH CXEMY, JITOPUTM JIeHCTBUS, HCHPABIIATH UM BOCCTAHABIMBATH HEU3BECTHBIM paHee alrOpuT™M Ha
OCHOBE UMEIOLIETOCS 3HaHUS 00 00BEKTE, K KOTOPOMY NPUMEHSETCSI alTOPUTM;

CTPOUTBH JI0KA3aTeIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

aHaATM3UPOBATh/pedIEKCUPOBATh OMBIT Pa3pabOTKU U pean3anry yIeOHOro MPOeKTa, NCCIeOBaAHMS
(TeopeTHyecKoro, SMIUPUIECKOT0) Ha OCHOBE MPEUIOKEHHON MPOOIEMHOM CUTYyaIlH, TOCTaBICHHOHN LeN
W/WIM 3a1aHHBIX KPUTEPUEB OLICHKU MPOAYKTa/pe3yabpTara.

Cwmbicriogoe umenue. OOyJarONUIACS CMOXKET:

HAXOIWTH B TEKCTE TpeOyeMyro HHPOPMAIIHIO (B COOTBETCTBHH C IIETSIMH CBOEH JIEATEIEHOCTH);
OPUEHTUPOBATHCS B COJIEPIKAHUM TEKCTA, MOHUMATh IIEJIOCTHBIM CMBICI TEKCTa, CTPYKTYPUPOBATH TEKCT;
YCTaHaBIIUBATh B3aUMOCBS3b OMTUCAHHBIX B TEKCTE COOBITHIA, SIBJICHUH, POIIECCOB;

PE3IOMUPOBATH MIABHYIO HICIO TEKCTA;

MPeoOpPa30BBIBATH TEKCT, CIIEPEBOJIS» €r0 B APYTYI0 MOAATBLHOCTh, HHTEPIPETHPOBATH TEKCT
(XymOXKEeCTBEHHBIN M HEXYIOKECTBCHHBIA — YIEOHBIH, HAYIHO-TTONYJIIPHBIA, HH()OPMAIIMOHHEIH, TEKCT non-
fiction);

KPUTHUYECKU OLICHUBATh COACPIKaHUE U POPMY TEKCTa.

<D0pfwup06aHue u pazeumue IK0J102UYEeCKO20 MblUUIERUA, YMEHUE NPUMEHAMb €20 6 I’lO3HCZ€Clm€JZbHOZZ,

KOMMYHUKAMUBHOU, COITMAITEHON MTPAaKTHKe W IPOo¢eCCHOHANBHON oprueHTannu. OOyJaronIuiicss CMOXKET:
ONpENENATh CBOE OTHOILICHUE K IPUPOJHOU cpesie;

aHAM3UPOBATH BIUSHHUE HKOJIIOTHIECKHX (PaKTOPOB HA CPey OOMTAHHMSI JKUBBIX OPTaHU3MOB;

MPOBOINUTH MPUIMHHBIA U BEPOSTHOCTHBINA aHAIIN3 IKOJIOTHIECKUX CUTYAIIH;

MPOTHO3UPOBATh U3MEHEHHSI CUTYAIlUH IPU CMEHE JACUCTBUS OJJHOTO (haKTopa Ha JIEHCTBHE APYroro
¢axropa;

pacIpoCTpaHsTh SKOJIOTUIECKIE 3HAHNS U YIaCTBOBATh B MPAKTHYECKUX JIEIaxX MO 3aIIUTE OKPYKaIOIIeH
Cpenbl;



e BBIpaXKaThb CBOE OTHOLICHHE K MPUPOJIE Yepe3 PUCYHKH, COUMHEHUS, MOJICIIU, IPOEKTHBIE PaOOTHI.
Paszsumue momusayuu k oiradenuro Kyiomypou akmueHo20 UCHOIb308AHUS CI08aApell U OPY2UX NOUCKOBbIX
cucmem. OOYy4aIONUICI CMOXKET:
® ONpeAeNsITh HEOOXOJUMBIC KIIFOUEBbIC TIOUCKOBBIE CJIOBA U 3aIIPOCHL;
® OCYLIECTBIIATH B3aUMOJACHCTBHE C AIEKTPOHHBIMU TTOUCKOBBIMU CHCTEMaMHU, CIOBapsMH;
e (GOopMHPOBATH MHOXKECTBEHHYIO BBHIOOPKY M3 MOHMCKOBBIX MCTOYHHKOB Uil OOBEKTHBH3AIUH PE3yJIbTATOB
TTOHCKA;
® COOTHOCHUTBH MOJYYECHHBIE PE3yIbTaThl IOMCKA CO CBOCH e TEIHLHOCTEIO.
Kommynnkarusnsbie YY/
Ymenue opeanuzosvisams yuebrnoe compyoHuiecmeo u COBMeCmHyI0 0esimeibHOCHb ¢ yuumenem u
ceepcmuuKamuy; pabomams UHOUBUOYATLHO U @ 2pynne: HAXOIUTh 00Iee PelIeHne U pa3pemarb KOH(IUKTHI Ha
OCHOBE COTJIACOBAHMSA MO3UIMN 1 y4eTa HHTEPECOB; (POPMyIHpOBaTh, apryMEHTHPOBATh U OTCTANBATH CBOE
MHEHHE
OOy4Jaromuics CMOXET:
® ONpeAeTsITH BO3MOXKHBIC POJTH B COBMECTHOM JICATEIbHOCTH;
® UrpaTh ONPEAEICHHYIO POJIb B COBMECTHOH ESITENbHOCTH;
® NIPUHHUMATh MO3UIHI0 cOOECeTHNKA, MMOHUMAs TO3UIMI0 JIPYTroro, pa3lindyaTh B €r0 pevd: MHEHHE (TOUKY
3peHus), 10Ka3aTeIbCTBO (apryMEHTHI), (DaKThl; THIIOTE3bI, AaKCHOMBI, TEOPHU;
® OmpeneisTh CBOM JEHCTBHS M JCWCTBUS IapTHEpPa, KOTOpPbIE CIIOCOOCTBOBAIM WM TPEMSTCTBOBAIH
MPOAYKTUBHOW KOMMYHHKAIIHUH;
® CTPOUTH NMO3UTHUBHBIC OTHOIIEHHUS B TIpoIecce YISOHO! 1 TTO3HABATEIBHOM JeATEIbHOCTH;
® KOPpPEKTHO W apryMEHTHPOBAaHHO OTCTaWBaTh CBOIO TOYKY 3pPEHHS, B JWCKYCCHH YMETh BBIIBUTATh
KOHTPapTyMEHTEHI, IepedpasupoBaTh CBOIO MBICIb (BlIaleHUE MEXaHM3MOM SKBHBAJICHTHBIX 3aMEH);
® KPUTHYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPH3HABaTh OIMMOOYHOCTH CBOETO
MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTHPOBATh €ro;
® TIpejuIaraTh aNbTEPHATUBHOE PellleHNe B KOH(IMKTHON CUTYallUU;
® BBIACTATH OOIILYIO TOUKY 3PEHUS B TUCKYCCHU;
® [IOrOBapHUBATHCS O MPABHJIAX M BOMPOCaX I OOCY)KICHHS B COOTBETCTBHH C MOCTABICHHOHN Iepea TpyMIoi
3aJ1aucH;
® OpPraHM3OBHIBATh Y4eOHOE B3aMMOJEHCTBHE B Tpymme (OMpeneNnarTh OOIue IeNd, pachpeeNiaTh PO,
JIOTOBApUBATHCS IPYT C APYTOM U T. 11.);
® YCTPaHITh B paMKax JHaiora pa3pbiBbl B KOMMYHUKAIMH, OOYCIOBJICHHBIC HEIOHUMAaHUEM/HEPUSITHEM CO
CTOPOHBI cobeceTHIKA 3aauH, YOPMBI HIIH COACPKaHUS THaIora.
Ymenue ocosnanno ucnonvzosamv peuegvle cpedcmeéa 8 COOMBEMCMSEUU C 3adadeli KOMMYHUKayuu OJis
BbIPAICEHUSL CBOUX UYBCME, MbICAell U nompebrocmetl 01 NIAHUPOBAHUS U Pe2yaayuu c8oeli 0esmerbHOCmU,
BJIaJICHHE YCTHOW W MHUCbMEHHOW PEYbl0, MOHOJIOTMYECKO KOHTEKCTHOH peubto. OOyJaronuiicss CMOXKET:
® OIpenensaTh 3aJa4y KOMMYHUKAIlMH U B COOTBETCTBUH C HEl OTOMpPATh peueBbIe CPENICTBA;
e 0oTOHMpaTh W UCIOJIL30BATh PEUEBBIC CPEACTBA B MPOIECCE KOMMYHUKAIMUA C JPYTUMH JIFOJBMHU
(zmasor B mape, B MaJoi rpymmne u T. 1.);
® TIpE/CTaBIISATH B YCTHOW MM MMCHbMEHHON ()OpME pa3BEepHYTHIN IIaH COOCTBEHHOW AEATENLHOCTH;
e co0moAaTe HOPMBI MYOJMYHOW peur, PErjaMeHT B MOHOJOTE M JUCKYCCHH B COOTBETCTBUHU C
KOMMYHUKATUBHOM 3a/1auei;
® BEBICKa3bIBaTh M 0OOCHOBHIBATh MHEHHE (CYXXACHHE) W 3alpalliBaTh MHEHHE MapTHEpa B paMKax
JIMasora;
e [IPUHHUMATH PEIICHNE B XO/I€ AMAJIOTa M COTIIACOBBIBATD €r0 C COOECETHUKOM;
® CO3JaBaTh ITUCbMEHHBIC «KJIMIITMPOBAHHBICY» W OpPUTMHANBHBIE TEKCTBl C HCIIOJNBb30BAaHHEM
HEOOXOIMMBIX PEUEBBIX CPECTB;
® JICMIONIB30BaTh BepOajbHBIC CPEeNCTBa (CpelCTBa JIOTUUYECKOW CBSI3M) AJSl BBIICIEHHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIIJICHHS,
® JICIIOJIB30BATh HeBepOaIbHbBIE cpencTBa 17001 HaTJIsTHBIE MaTepHUabI,
MOJITOTOBJICHHEBIE/OTOOPAHHBIE TI0J] PYKOBOACTBOM YUHTEIIS;
e JeNaTh OIICHOYHBIH BBIBOJI O JOCTIKEHHHM Il KOMMYHHKAIIMM HETIOCPEICTBEHHO IIOCIe
3aBepLICHNS] KOMMYHUKATHBHOTO KOHTAKTa U 00OCHOBEIBATH €TO.
Dopmuposanue U pazeumue  KOMNEMEHMHOCMU 6  00nacmu  UCHONb308AHUSL  UHPOPMAYUOHHO-
kommynuxayuonnolx mexronoeuti (mamee — UKT). O0yuarontuiicss CMOXKET:
® [[eJICHAIlPAaBIIEHHO HWCKAaTh W WCIHOIB30BaTh HH(POPMAIMOHHBIE PECYpPChl, HEOOXOTUMBIE IS
perieHus y9eOHbBIX U MPAKTUYECKUX 3a7a4 ¢ momoiisio cpeacts UKT;
® BBIOMpaTh, CTPOUTH U UCIONB30BaTh aIeKBATHYIO MH()OPMAIIMOHHYIO MOJETb AJIS NIepeAadn CBOMX
MBICIIEH CpeICTBAMU €CTECTBEHHBIX U (POPMAIBHBIX S3BIKOB B COOTBETCTBUU C YCIOBUSIMH KOMMYHHUKALIUH;



® BBIJCHATH HMH(POPMALMOHHBIA AacleKT 3aJaud, OINEpUPOBATh IaHHBIMHU, HCIONB30BaTh MOJEIb
pelIeHns 3a/1a4u;
® HCIIOJIB30BAaTh KOMIIbIOTCPHBIC TEXHOJIOI'nnu (BKJHO‘-IaH BBI60p aICKBATHBIX 3a1a4e

WHCTPYMEHTAIILHBIX MPOrPAMMHO-AIIapaTHBIX CPEACTB M CEPBHCOB) Ui pelleHHS HHOOPMAIMOHHBIX U

KOMMYHHMKALMOHHBIX y4eOHBIX 3aJau, B TOM YMCJIE: BBIYMCIICHUE, HAIMCAHUE MHCEM, COUMHEHHH, JOKIa0B,

pedeparos, co3naHue Npe3eHTALUH U 1p.;

® HCIOJB30BaTh HH(OPMAIUIO C YIETOM STHYECKHUX M ITPABOBBIX HOPM;
e co3gaBaTh MH(GOPMALIMOHHBIE PECYPCHl Pa3HOrO THMA M AJS PAa3HbIX ayguTOpuil, COOMI0AATh

WHQOPMAaIMOHHYIO TUTUEHY ¥ MTPpaBuiIa UHPOPMAIIMOHHOM 6e30MaCHOCTH.

OcHnogbl yuedno-uccnedoeamenbckoil U NPOEKMHOU 0esAme1bHOCHU.

BrImycKHUK HAay4YHTCS:

e  [UIAaHUPOBATH U BBHIOJHATH YU€OHOE UCCIICAOBAHNE U yUEOHBIH U COLMANBHBIN IPOEKT, UCTIONIB3YSI
o0opyznoBaHHe, MOAEIH, METOBI U IPUEMBI, aJeKBaTHBIE UCCIIeIyeMO IpodIieMe;

e  BHIOMPATH U UCIIOJIB30BATh METO/BI, PEIEBAHTHBIE PACCMATPHUBAEMOIl IPObIIeMeE;

e  pacmo3HaBaTh M CTABUTH BOIPOCHI, OTBETH HA KOTOPBIE MOTYT OBITh MOJTY4EHBI MYTEM HAYYHOTO
HCCJICAOBaHMUA, OT6I/IpaTB aICKBATHBIC MCTOJbI UCCJICAOBAHUSI, (I)OpMyJ'H/IpOBaTB BBITCKAIOIMUEC U3
UCCIIEIOBAHUS BBIBOJIBI;

° UCIOJIb30BATh TAKAE MATEMAaTUYCCKHE METO/IbI U MPUEMBI, KaK a0CTPAKIIMS U UIeaTr3allus,
JI0Ka3aTeNIbCTBO, IOKA3aTeJIbCTBO OT MPOTUBHOTO, JOKA3aTEILCTBO 110 aHAJIOTHH, OIIPOBEPIKEHHE,
KOHTPIIPUMEp, HHIYKTUBHBIE U ACTYKTUBHBIC PACCYKICHUS, IOCTPOCHNE U UCTIOJIHEHHUE allTOPUTMA;

o HCIIOJIB30BaTh TAKME €CCTECTBCHHO - HAYYHBIC MCTO/IbI 1 HpI/IéMBI, Kak Ha6HIOI[eHI/Ie, IIOCTAaHOBKaA
npo0JIeMbl, BBIIBIKEHUE «XOPOIICH THITOTE3bD», IKCIIEPUMEHT, MOJCITHPOBAHUE, UCTIONIL30BAHNE
MaTeMaTHYECKUX MOJIEJIeH, TEOPeTHUECKOe 00OCHOBAaHHE, YCTAHOBIICHUE TPAHUL] IPUMEHUMOCTH
MOJIEIIN/TEOpHH;

®  HCHOJB30BAaTh HEKOTOPBIE METO/IbI IIOIYUCHHS 3HAHUM, XapaKTepHBbIE ISl COLUAIBHBIX U HCTOPUUIECKUX
HayK: TIOCTaHOBKA MPOOJIEMBI, OIIPOCHI, ONIMCAaHHUE, CPABHUTENFHOE HCTOPHYECKOE ONMCaHKe, O0BSCHEHHE,
HCIIOJIB30BAHUEC CTATUCTUYCCKUX NAHHBIX, MHTCPIIPECTALIUA (I)aKTOB;

®  SICHO, JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3PEHHS, UCIIONb30BATh SI3BIKOBBIC CPEJICTBA, a/IEKBATHBIC
o0cyxaeMoil mpobieme;

e OoTIMYaTh (PAKTHI OT CY)KICHUH, MHCHUH M OLIEHOK, KPUTUYECKH OTHOCHUTECS K CYXKICHHUSIM, MHEHUSIM,
OLIEHKaM, PEKOHCTPYHPOBATh UX OCHOBAHUS;

o BUICTh U KOMMEHTUPOBATH CBA3b HAYYHOI'O 3HAHUA U HEHHOCTHBIX YCTAHOBOK, MOpPaJIbHBIX Cy)K}IeHI/II\/’I nmpu
IIOJIyY€HUH, PACIIPOCTPAHCHUN U IPUMEHEHUU HAYYHOT'O 3HAHMUSL.

° BI)IHYCKHI/IK MOJIYYUT BO3MOKHOCTE HAYYUTLCH:

CaMOCTOSITETbHO 3alyMbIBATh, IUTAHUPOBATh U BINOJIHATH ydeOHOE HCCIeJOBaHNE, YIeOHbIH 1
COIMAJIbHBINA MPOEKT;

o WCTIOTIB30BaTh JIOTA/IKY, 03apeHHE, HHTYHIIHIO;

o UCIIOJIB30BaTh TAKHE MaTeMaTHUIECKUE METObI M IIPUEMBI, KaK 11epedop JTOTHIeCKUX BO3MOXKHOCTEH,
MaTeMaTH4YeCcKoe MOJIETHPOBAHHUE;

o WCTIOJIb30BaTh TAKWE €CTECTBEHHO-HAYYHBIE METOABI M MTPUEMBI, KaK a0CTparupoBaHKe OT MPUBXOISAIINX
(akTOpoOB, MPOBEPKa Ha COBMECTHUMOCTH C JPYTMMHU U3BECTHBIMU (paKTaMHU;

o HCIIOJIb30BaTh HEKOTOPHIE METO/BI MOYUYEHUS 3HAHUH, XapaKTepHbIe I COLMAIBHBIX U HICTOPUYECKUX
HayK: aHKeTHPOBaHME, MOJICIIMPOBAHNE, TONCK UCTOPUIECKUX 00Pa3LIOB;

o UCIIOJIB30BaTh HEKOTOPbIE TPUEMBI XyI0’KECTBEHHOI'O MIO3HAHUS MHUpPa: LIEJIOCTHOE 0TOOpaXkeHHe MUpa,

00pa3HOCTh, XYA0KECTBEHHBIN BBHIMBICET, OPTaHUIECKOE SIUHCTBO OOIIET0, 0COOCHHOTO (THITMYHOTO) 1
€JIMHUYHOTO, OPUTHHAIILHOCTE;

o IeJIEHANTPABICHHO W OCO3HAHHO Pa3BUBATh CBOM KOMMYHHUKATHBHBIC CITOCOOHOCTH, OCBAMBATH HOBBIC
SI3BIKOBBIEC CPE/ICTBA;

o 0CO3HABATh CBOIO OTBETCTBEHHOCTD 3 IOCTOBEPHOCTD TONYUEHHBIX 3HAHUH, 38 KAYECTBO BHITOJTHEHHOTO
MPOEKTA.

Ilnanupyemble nmpeaMeTHbIE pe3yJIbTATHI H3YyUYEeHHs MpeAMeTa.
Ocnoenvle nonamus xumuu (ypoBeHb AaTOMHO-MOJIEKYIISIPHBIX TIPEACTABICHII)
BrImyckHUK HayduTCS:
* OTHCHIBATH CBOIMCTBA TBEPIBIX, KHUIKUX, Fa3000pa3HBIX BEIIECTB, BBIACISA UX CYIIECTBEHHbIEC TPU3HAKY;
* XapaKTepU30BaTh BELIECTBA 10 COCTABY, CTPOEHHUIO M CBOMCTBAaM, yCTaHABIMBATh IPUUMHHO-CIIE/ICTBEHHbIE
CBSI3M MEXTY JAaHHBIMHU XapaKTEPUCTHKAMH BEIIECTBA;
* PaCKpBIBATh CMBICII OCHOBHBIX XUMHYECKUX MMOHITHIA «aTOM», «MOJIEKYIIay, «XUMHUIECKHN IIEMEHT,
«IIPOCTOE BEILIECTBOY, «CIOKHOE BEIIECTBOY, «BAJIEHTHOCTHY, UCIOJIb3Ys 3HAKOBYIO CUCTEMY XHUMHUU;



* H300paXkaTh COCTAB MTPOCTEHINX BEUIECTB C IOMOIIBI0 XUMHUIECKUX (DOPMYIT M CYIITHOCTh XUMHUECKUAX
PeaKLuii ¢ MOMOIIBIO XUMUYECKUX YPAaBHEHUI;
* BBIYUCJISITh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, a TAKIKE MAacCCOBYIO JI0JII0
XUMUYECKOTO AJIEMEHTA B COEAMHEHUSIX U OUEHKH WX MPAaKTHYECKOW 3HAYMMOCTH;
* CpaBHHMBATh IO COCTaBY OKCH/IbI, OCHOBAHMUS, KUCJIOTHI, COJIU;
* KJIaCCU(UITMPOBATH OKCUJIBI M OCHOBaHUS 110 CBOWCTBaM, KUCIIOTHI M COJIH 110 COCTaRBY;
* OIUCHIBATH COCTAB, CBOICTBA 1 3HAUECHNUE (B MPUPO/IE U PAKTUIECKOHN IEATEITHPHOCTH YeJIOBEKa) MMPOCTHIX
BEIIECTB — KHCJIOPOJa U BOJOPOA;
* 1aBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XUMUYECKUX 3JIEMEHTOB U BAXXKHEUIIINX COCTUHEHUN €CTECTBEHHBIX
CEMEUCTB LIEIOYHBIX METAJIIIOB U FAJIOI'CHOB;
* TI0JIB30BATHCS JTAOOPATOPHBIM 000PYAOBaHUEM M XUMHUYECKOH MTOCYA0H;
* MPOBOJIUTH HECJIOKHBIE XUMHUECKUE OIBITHI U HAOJIOCHHS 32 M3MEHEHUSIMH CBOMCTB BELIIECTB B MPOLIECCE UX
MpPEeBpaIIeHnH; COOII0IATh MPaBUIIa TEXHUKH 0€30MIACHOCTH IPH MPOBEICHNH HAOIIO/ICHUH U OTIBITOB;
* pa3nIMyaTh SKCIIEPUMEHTAIHHO KUCIOTHI U MENOYH, TIOJI3YSICh HHANKATOPAMI; OCO3HABATh HEOOXOIMMOCTh
co0JIr0IeHUs. Mep 0€30MaCHOCTH TPU OOPAICHUN C KUCIIOTAMH U IIEIOYaMHU.

BrITyCKHUK MOTYyYUT BO3MOKHOCTh HAYUUTHCS:
* TPaMOTHO O0OpamIaThCs C BEMIECTBAMH B IIOBCEAHEBHOM JKU3HU;
* 0CO3HABAaTh HEOOXOAMMOCTH COOIIOICHHS MTPABHII SKOJIOTHYECKH OE€30MacHOT0 MTOBEIEHHS B OKPYKaroIIen
MIPUPOIHOU CpELE;
* IOHUMATH CMBICT H HEOOXOAMMOCTH COOIIOACHUS MTPEITUCAHNN, TIPEATIaraeMbIX B MHCTPYKIIUSAX 110
WCTIOJIb30BAHMIO JIEKAPCTB, CPEACTB OBITOBOW XUMUU H JIP.;
* FICTIONB30BaTh MPHOOPETEHHBIE KITFOUEBEIE KOMIIETCHTHOCTH TIPH BBITIOJIHEGHUH HUCCIIETI0OBATEIBCKUAX TIPOEKTOB
0 U3YYEHHUIO CBOMCTB, CIOCOOOB MOIYYCHHUS U PACIIO3HABAHUS BEIIECTB;
* pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTh, UCIOIb3Ys CPEJICTBA YCTHON U MUCBMEHHON KOMMYHUKAIIUU
pH paboTe ¢ TeKCTaMU y4eOHUKA U JOTIOTHUTEILHOM INTepaTypon, CIIPaBOYHBIMH TaOTUIIAMU, IPOSIBISATH
TOTOBHOCTh K YBaYKCHHIO MHOH TOYKH 3PEHUS MPU 00CYXKICHUHU PE3YJIbTATOB BBIIIOJHEHHOMN pabOThI;
* 00BEKTHBHO OIEHUBATh WH()OPMAITHIO O BEIIECTBAX M XMMHUYECKUX MPOIECCaX, KPUTUIECKH OTHOCUTHCS K
TMICEBAOHAYYHON HHPOpMAaHK, HeTOOPOCOBECTHON peKiIaMe, Kacarollelcsl UCTIONh30BAHUS PA3INIHBIX
BEIIIECTB.
Ileproanyeckuil 3aKoH U epuouUecKasi cucTeMa XuMuueckux aneMmeHToB [I. . Menneneea. Cmpoenue
eeujecmea

BhINTyCKHUK Hay4uTCS:

* KJIACCU(DUITMPOBATH XUMHUCCKUE JIEMCHTHI Ha METAJUIbI, HEMETAJLIbI, 3JIEMEHThI, OKCHJIbI U THIIPOKCHUIBI
KOTOPBIX aM(OTEPHBI, 1 HHEPTHBIC 3JIEMEHTHI (Ta3bl) IS OCO3HAHUS BAYKHOCTH YIIOPSIOUYEHHOCTH HAYYIHBIX
3HAHMWI;
* pacKpbIBaTh CMbICI nepuoandeckoro 3akona /[. . Menneneena;
* OITUCHIBATh M XapaKTePU30BaTh TAOIUYHYIO (OPMY EPUOTNISCKON CHCTEMbl XUMHUYECKUX JIIEMEHTOB;
* XapaKTEepPU30BaTh COCTAB ATOMHBIX SJIEP U PACHPEACICHUE YUCIIA FIEKTPOHOB IO 3JICKTPOHHBIM CIIOSIM aTOMOB
XUMUYECKUX JIEMEHTOB MAJIBIX IIEPUOJIOB TIEPHOIUICCKON CHCTEMEI, a TAK)KE KA U KaJIbITHS,
* pa3nuyaTh BUIABI XUMUYIECKON CBSI3U: HOHHYIO, KOBAICHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HETIOJSIPHYIO U
METaNINYECKYIO;
* M300pa)kaTh AINEKTPOHHO-HOHHBIE (POPMYITHI BEMIECTB, 00PA30BAHHBIX XUMHUECKAMH CBA3SIMHU Pa3HOTO BUJIA;
* BBISIBJISITH 3aBUCUMOCTE CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAJUTMUECKUX PEMIETOK: HOHHBIX, aTOMHBIX,
MOJIEKYJISIPHBIX, METAITHYECKUX;
* XapaKTEepU30BaTh XUMHUUECKHUE DJIEMEHTHI U UX COCAUHEHUS] HA OCHOBE IOJIOKEHHUS 3JIEMEHTOB B
MEPUOINIECKOM CHCTEME H OCOOCHHOCTEH CTPOCHHS X aTOMOB;
* OIKCHIBATh OCHOBHEIE 3Tamnbl OTKpEITHS J[. Y. MeHnaeneeBbIM eproandec-Koro 3aK0Ha U MePUOTnIECKOM
CHCTEMBI XUMHUYECKHX 3JIEMEHTOB, )KU3Hb ¥ MHOTOOOPa3HYIO HAYIHYIO JAeSITENFHOCTh YIEHOTO;
* APaKTEpU30BATh HAYYHOE U MUPOBO33PEHUECKOE 3HAUEHUE IEPUOAUYECKOr0 3aKOHA U IEPUOANYECKON
CHUCTEMBI XUMHUUECKUX dnemMeHTOB []. 1. MeHneneena;
* 0CO3HABaTh HAYYHBIE OTKPBITUS KaK Pe3yIbTaT JIUTEIBHBIX HAOIOICHUH, ONIBITOB, HAYYHOU TTOJIEMUKH,
MPEOAO0JICHUS TPYAHOCTENH U COMHEHUM.

BEITyCKHUK MOTYyYUT BO3MOKHOCTh HAYUUTHCS:
* 0OCO3HABATh 3HAUECHUE TEOPETUYCCKUX 3HAHUHN AJIA MPAKTUUYECKOHN NEITEIbHOCTH YEI0BEKa;
* OMMUCHIBATH N3yYEHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSS JIOTHKY CUCTEMHOTO aHAJIN3a,
* IPUMCHSITh 3HAHUS O 3aKOHOMEPHOCTSX IIEPHOAMYCSCKON CUCTEMbI XUMUYECKHUX 3JICMEHTOB JIJIsl OOBSICHEHUS U
MIPEIBUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;
* pa3BUBaTh WHPOPMAIIMOHHYIO KOMIIETEHTHOCTh TTOCPEICTBOM YTIyOJICHHUS 3HAHUI 00 NCTOPUH CTAHOBIICHUS
XUMUYECKON HayKH, €€ OCHOBHBIX MOHATUN, IEPUOANYECKOTO 3aKOHA KAK OJHOr0 U3 BAXKHEHUIIINX 3aKOHOB
MPUPOBL, @ TAKKE O COBPEMEHHBIX TOCTIDKCHUSX HAYKU U TEXHUKH.



Mnozoobpazue xumuueckux peaxuyuii
BrInycKHUK Hay4uTCs:
* 00BSACHATH CYTh XUMUYECKHX TPOIIECCOB M UX MPUHIMITHAIBHOE OTIINYHE OT (PH3HUECKUX;
* Ha3bIBaTh MPHU3HAKA U YCIOBHUS TIPOTEKAHMS XUMAYECKUX PEAKITHI;
* YCTaHABIIMBATh MPUHAJICKHOCTh XUMUYESCKON PEAKIIUU K ONPEACIEHHOMY THITY TIO OJTHOMY H3
KJIaCCH(HMKAIIMOHHBIX MPU3HAKOB: 1) 110 YMCITY B COCTABY HCXOHBIX BEIECTB U MPOJAYKTOB PEaKIUU (peaKiiuu
COCTMHCHMSI, Pa3JIOKCHUS, 3aMEIISHUS U 00MeHa); 2) TI0 BBIJICIICHHUIO FIIH TTOTJIOMICHUIO TEIIOTHI (peaKIIiu
9K30TEPMUYCCKUE U IHAOTEPMUUECKHE); 3) TI0 U3MEHEHHIO CTEIICHEH OKUCIICHUS XUMUYECKHUX 3JICMEHTOB
(peakuuy OKHCIUTEINFHO-BOCCTAHOBUTENBHBIE); 4) 0 00PAaTUMOCTH Tporiecca (peakiuu 00paTuMble 1
HeoOpaTuMbIe);
* Ha3bIBaTh (haKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUCECKUX PEAKIIHIA;
* Ha3bIBaTh (haKTOPHI, BIUSIONINE HA CMEIICHUE XUMUYECKOTO PABHOBECHS,
* COCTaBIIAATh YPABHEHUS DJIEKTPOIUTHUECKON TUCCOITUAIIMH KUCIIOT, IEI0YeH, COJIe; OTHbIE M COKpaIEHHBIE
WOHHBIE YpaBHEHUS peaklnii 0OMeHa; YpaBHEHUS OKHCIUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIIHiA;
* POTHO3MPOBATH MPOJAYKTHI XUMHUECKUX PEaKIUil 10 (hopMysiaM/Ha3BaHUSIM UCXOIHBIX BEIIECTB; OMPEACISATh
UCXOJIHBIC BEIIECTBA 10 (opMysiaM/Ha3BaHUSM MPOAYKTOB PEaKIUH;
* COCTaBIIATh YPAaBHEHHS PEAKIIHI, COOTBETCTBYIOIINX TTOCIE0BATEIHHOCTH («IIETIOYKE») IIPEeBpaIICHUN
HEOPTaHUYIECCKUX BEIIECTB PA3IMIHBIX KIACCOB;
* BBISIBIISITH B MPOIIECCE IKCIIEPUMEHTA PU3HAKH, CBUACTEIBCTBYIOIIME O MPOTEKAHUN XUMUYECKOHN peaKkiny;
* PUTOTOBIIATH PACTBOPHI C OMPECIEHHON MacCOBOH JI0JICi pacCTBOPEHHOTO BEIIIECTBA;
* OIIPEACIIATH XapaKTep CPEIbl BOMHBIX PACTBOPOB KHUCIIOT U IIEIOYCH 110 M3MEHEHUTO OKPACKH HHIUKATOPOB;
* MPOBOJIMTH KAYSCTBCHHBIC PEAKIMH, [TOITBEPIKAAIOIINE HAJTUYHE B BOJIHBIX PACTBOPAaX BEIIECTB OT/CIBHBIX
KaTHOHOB U aHUOHOB.
BBITyCKHUK MTOTYyYUT BO3MOXKHOCTh HAYIUTHCS:
* COCTaBJIATh MOJICKYJISIPHBIC U TIOJTHBIC HOHHBIC YPABHEHHS 110 COKPAIEHHBIM HOHHBIM YPaBHEHUSIM;
* IPUBOJIUTH MPUMEPHI PEAKIIUH, TOITBEPKIAAIOIINX CYILICCTBOBAHUE B3aUMOCBSI3U MEX/y OCHOBHBIMU
KJIaCCAMH HEOPTaHWYECKHX BEIIECTB;
* POTHO3MPOBATH PE3YIBTATHI BO3IEHCTBHS PA3IHMYHBIX (PAaKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKOM
peaxiuu;
* POTHO3UPOBATH PE3YJIbTATHI BO3MEHCTBHS PA3IMUHBIX (JAKTOPOB HA CMEIEHHE XUMHUECKOT0 PAaBHOBECHSL.
Mnozooobpazue sewiecme
BrimyckHUK HayduTCH:
* ONPEJICIIATh NPUHAIISKHOCTh HEOPTAHUYECKUX BEIIECTB K OJTHOMY M3 U3yYCHHBIX KJIACCOB/TPYIII: METAJIbI U
HEMETAJLIBI, OKCU/IbI, OCHOBAHUS, KUCIIOTEI, COJIH;
* COCTaBIIATH (DOPMYIIBI BEIIECTB 0 UX HA3BAHWSIM;
* ONPEICIIATh BAJICHTHOCTh M CTEIICHb OKUCJICHHUS JIECMEHTOB B BEIIECTBAX;
* COCTaBIIATH ()OPMYJIBI HEOPTAHUYECKUX COSAMHEHUH 110 BAJIGHTHOCTSIM U CTETICHSIM OKUCIICHUS 3JIEMEHTOB, a
TaKXKe 3apsaM HOHOB, YKa3aHHBIM B TaOJIHIIe PACTBOPUMOCTH KHUCJIOT, OCHOBAaHUH H COJIEH;
* O0BSCHATH 3aKOHOMEPHOCTH U3MECHEHUS (PU3NUCCKUX M XUMHUECKUX CBOHCTB MPOCTHIX BEIIECTB (METAJJIOB U
HEMETAJUIOB) M UX BBICIIUX OKCUIOB, 00pa30BaHHBIX 3JICMEHTAMHU BTOPOI'O M TPETHErO IIEPHOJIOB;
* Ha3bIBaTh O0IIME XUMUIECKHE CBOMCTBA, XapaKTepHBIE IJIsI TPYIIT OKCHJIOB: KUCIIOTHBIX, OCHOBHBIX,
amM(pOTEepHBIX;
* Ha3bIBaTh OOIIME XUMUYECKHIE CBOMCTBA, XapaKTePHBIC JJIs KaXI0T0 U3 KJIIACCOB HEOPTraHMYECKUX BEIICCTB:
KHCIIOT OCHOBaHUM COJICH;
* IIPUBOJUTH IPUMEPHI PEAKITHA, TTOATBEPIKIAIOIINX XUMUICCKHAE CBOMCTBA HEOPTAHMIECKHIX BEIIECTB!
OKCHJIOB, KHCJIOT, OCHOBAHHM U COJICH;
* ONPEJICIIATH BEIIECTBO-OKUCIIUTENb U BEIIECTBO-BOCCTAHOBUTEIb B OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX
peaKImsIX;
* COCTaBIIATh OKUCIUTEIEHO-BOCCTAHOBUTEIBHBINA OaaHc (U M3yYEeHHBIX PEAKITHI) TI0 TIPEII0KSHHBIM
CXEMaM pEaKLUi;
* POBOJNTH J1a0OPATOPHBIE OIBITHI, OITBEPKIAAFOIINE XUMUIECKIE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB;
* MPOBOJIUTH J1a00PATOPHBIE OIBITHI IO TOIYUYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEUISCTB: BOAOPO/IA,
KHUCJIOPO/ia, YIIIEKUCIIOTO ra3a, aMMHaKa; COCTABISATh YPAaBHEHUSI COOTBETCTBYIOIIUX PEaKIUH.
BBITTyCKHUK MTOTYyYIUT BO3MOXHOCTh HAYIUTHCS:
* POTHO3MPOBATh XUMHYECKUE CBOMCTRA BEILIECTB HA OCHOBE MX COCTaBa M CTPOCHMUS;
* POTHO3MPOBATH CITIOCOOHOCTH BELIECTBA MPOSABIATH OKUCIUTEIBHBIC U BOCCTAHOBUTEIILHBIC CBOMCTBA C
Y4ETOM CTETIeHEe OKUCIIEHUS 3JIEMEHTOB, BXOISIINX B €T0 COCTaB;
* BBISIBJIATH CYIIICCTBOBAaHUE TEHETHICCKOM B3aNMOCBSI3H MEKTY BEIIECTBAMH B PSTY: MPOCTOE BEIIECTBO —
OKCHJT — THJIPOKCHUI] — COJIb;



* XapaKTepU30BaTh 0COOBIC CBOWCTBA KOHIICHTPUPOBAHHBIX CEPHON W a30THOM KUCIIOT;

* IPUBOJUTH IPUMEPHI YPAaBHEHUH peakini, JeKalluX B OCHOBE MPOMBIIUICHHBIX CIIOCOOO0B MOTyYeHUs
aMMUaKa, CepHON KUCIIOTHI, 9yT'yHa U CTaJIH;

* OMUCHIBATh GUBNIECKHE U XUMUIECKHE MTPOIECCHI, SBIIIONINECS YaCThI0 KPYrOBOPOTA BEIIECTB B TIPHUPO/IE;

* OpPraHU30BBIBATh, POBOAUTH YUEHUUECKHE MPOEKTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, HMEIOIINX BaKHOE
MIPAKTHUYECKOE 3HAUCHHE.

BbinyckHMK HAY4YHTCS:

*OIMCHIBATh CBOMCTBA TBEPBIX, KUAKIX, Ta3000pa3HBIX BEUIECTB, BBIIEIS UX CYIIECTBEHHBIC IPU3HAK,

* XapaKTepH30BaTh BEUIECTBA M0 COCTaBY, CTPOSHHUIO M CBOMCTBAM, yCTaHABJIMBATh NPUYMHHO-CIICJCTBEHHBIE
CBSI3M MEX/Ty JaHHBIMU XapaKTEPUCTHKAMHU BEIIECTBA;

* PaCKpBIBaTh CMBICTT OCHOBHBIX XHMHYECKHX TIOHSATHH «aTOM», «MOJIEKYNa», «XUMHYECKHN DIEMEHT,
«IIPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY, «BATIEHTHOCTHY, UCIIOJIBb3YS 3HAKOBYIO CUCTEMY XUMHUU;

* H300pakaTh COCTaB MPOCTEHIINX BEUIECTB C MOMOIIBI XMUMHYECKUX (OPMYT U CYIIHOCTh XMUMHUYECKHX
PEaKIuii ¢ MOMOIIBIO XUMHUYECKHUX YPaBHEHUH;

* BBIYHUCIIATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MacChl BEIIECTB, a TaKX€ MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUAX JUIS OLIEHKH UX NMPaKTUYECKOH 3HAaUMMOCTH;

* CpaBHUBATh 110 COCTaBY OKCH/IbI, OCHOBAHMUSI, KHCIIOTHI, COJIH;

* KITacCU(UIPOBATH OKCHIBI I OCHOBAHUS TI0 CBOWCTBAM, KHCIIOTHI M COJIH TI0 COCTaBY;

* ONMCHIBATH COCTAB, CBOMCTBA W 3Hau€HHE (B MPHUPOJAC M MPAKTHYECKOH HEATENBHOCTH YelOBEKa) MPOCTHIX
BEIIECTB — KUCJIOPOJa U BOAOPOAA;

* 1aBaTh CPAaBHUTENBHYIO XapaKTEPUCTHUKY XUMHUIECKHUX IJIEMEHTOB U BAXHEHIITNX COEINHEHH €CTECTBEHHBIX
CEMEICTB HIEIOYHBIX METANIOB U FAJIOTEHOB;

* [10JIb30BATHCS 1a0OPaTOPHBIM 00OPYIOBAHUEM M XUMHUUECKON MOCYAO;

* POBOJUTH HECIIOKHBIE XUMUYECKHE OIBITH W HAOIIOACHUS 32 M3MEHEHUSIMH CBOWCTB BEII[ECTB B TpoIlecce
WX TpeBpalieHuil; coOMoaaTh NpaBuia TEXHUKH 0€30ITaCHOCTH MPU MPOBEJICHUU HAOIIOICHUH U ONIBITOB;

* pa3IM4aTh HKCIEPUMEHTAIBHO KHCIOTHl U MENOYH, TIONB3YICh HHIUKATOPaMH; 0CO3HABATh HEOOXOAUMOCTb
co0JroIeHnsT Mep 0E30TIaCHOCTH TPH OOPAIICHUN C KUCIIOTAMH U IIEI0YaMHU.

KIIaCCH(HUIIMPOBATh XUMHUYECKHE DJIEMEHTHI Ha METaJUIbl, HEMETaJUIbl, DJIEMEHTHI, OKCHUIBl M THAPOKCHIIBI
KOTOpBIX aM(OTEepHBI, U UHEPTHBIC DIIEMEHTHI (Ta3bl) JJISI OCO3HAHHS BaXXHOCTH YMOPSIOYEHHOCTH HAYYHBIX
3HAHUI;

* pacKpbBIBaTh CMBICIH Tieproandeckoro 3akoHa J{. 1. Menneneesa;

* OMUCHIBATH M XapaKTEPH30BATh TAOIUIHYIO (OPMY HEPHOINIECKON CUCTEMBI XUMIUECKHX JJIEMEHTOB;

* XapaKTepU30BaTh COCTaB AaTOMHBIX fAJEp M pacIpeleleHHe 4YHcia 3JIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM
aTOMOB XMMHUYECKHX 3JIEMEHTOB MaJIbIX IIEPHUOJOB NMEPUOANUECKOMN CUCTEMBI, a TAKXKe KaJlUs U KaJbLus;

* pa3nMyYaTh BUABI XUMHYECKOH CBS3M: MOHHYIO, KOBAJICHTHYIO IOJSIPHYIO, KOBAJICHTHYIO HETOISIPHYIO WU
MeTaJTHYECKYO;

* 1300pakaTh AEKTPOHHO-UOHHBIE POPMYJIIBI BEIIECTB, 00PAa30BAHHBIX XMMUYECKUMH CBA3SIMHU Pa3HOTO BUA;
* BBISIBIISITH 3aBUCHMOCThH CBOWCTB BEIIECTB OT CTPOCHHS MX KPHUCTALTUYECKUX PEHIETOK: MOHHBIX, AaTOMHBIX,
MOJIEKYIIIPHBIX, METAIUTHYECKHUX;

* XapaKTepU30BaTh XHMHMYECKHE D3JEMEHThl W HMX COEJUHEHHS Ha OCHOBE IIOJIOKEHHS JJIEMEHTOB B
TIEPUONYECKON CUCTEME U 0OCOOEHHOCTEM CTPOEHUS MX aTOMOB;

* OMMUCHIBATH OCHOBHBIE 3Tambl OTKPBITHS J[. V. MeHneneeBbM MepHOIUIecKoT0 3aKOHA W MEPHOAMYECKON
CUCTEMBI XUMHUYECKHX 3JIEMEHTOB, )KU3Hb M MHOTOOOPa3HYI0 HAYUHYIO AESITEIbHOCTh YIEHOTO;

* XapaKTepU30BaThb HAyYHOE W MHUPOBO33PEHUECKOE 3HAUEHHE MEePHOJUUYECKOTr0 3aKOHa M IMEepPHOAMYECKON
CHCTEMBI XUMUYeCKuX 31eMeHToB J[. 1. MeHneneena;

* OCO3HABAaTh HAaYYHBIE OTKPHITHS KaK pPe3yNbTaT MIUTENbHBIX HAOIIOJNCHHA, OTBITOB, HAYIHOW ITOJIEMUKH,
MPEOAOJICHUS TPYAHOCTEN U COMHEHHUI.

OOBSICHATH CYTh XUMHUYECKUX MTPOIIECCOB U MX MPUHIINIHAIEHOE OTINYNE OT (PU3NIECKHUX;

* Ha3bIBaTh MMPU3HAKH U YCIOBUS MPOTEKAHMS XUMHUECKUX PEaKITHii;

* YCTAaHABIMBATh MPUHAAJIEKHOCTh XHUMHUYECKOM pEaKIUM K ONpeAcIéHHOMY THIY IO OJHOMY U3
KJIacCU(UKAIMOHHBIX IPU3HAKOB: 1) 10 YHCITy ¥ COCTaBY UCXOJHBIX BEIIECTB U NPOAYKTOB PEAKIUH (PEaKLIUU
COCTMHCHMUSI, PA3IOKCHUS, 3aMEIICHUS U 00MeHa); 2) M0 BBIACIICHUIO WM IMOTJIOMEHUI0 TETUIOTHI (peaKIInu
SK30TEpPMUYECKHE U IHIOTEPMHUUYECKHE); 3) 10 M3MEHEHMIO CTEHeHEeW OKHCIEHHS XHMHYECKHX 3JI€MEHTOB
(peakuuy OKHMCIHMTEIbHO-BOCCTAHOBUTENbHEIC); 4) IO 00paTMMOCTH mpouecca (peakuud oOpaTuMbIe U
HEOOpaTUMEIE);

* Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUYECKUX PEaKIHii;

* HA3bIBaTh (PAKTOPHI, BIUSIONINE HA CMELICHUE XUMHIECKOTO PABHOBECHST;

* COCTAaBIIATh YPaBHEHUS DIIEKTPOJIUTAYECKONW JUCCONMAIMU KHCIOT, IINENO0Yel, COJel; TONHbIE W
COKpamiéHHble WOHHBIE YypaBHEHHS peakiuii OOMeHa; ypaBHEHHS OKHCINTEIHbHO-BOCCTAaHOBUTEIBHBIX
peaxuuii;



* POTHO3WPOBATh TPOMYKTHl XUMHUYECKUX peaknuid 1o QPopMyinaM/Ha3BaHHUSIM WCXOJHBIX BEIIECTB;
OTIPEICIISATh HCXOHBIC BEIIECTBA 10 (hopMyIaM/Ha3BaHUSIM MPOIYKTOB PEaKIIHH;

* COCTAaBIIAITh YPAaBHEHHS DEAKIHH, COOTBETCTBYIOIIMX MOCIENOBATENFHOCTH («IIETIOUKe)») IMpeBpalieHui
HEOPraHWYECKUX BEIECTB PA3JIUYHBIX KJIACCOB;

* BBISIBJISITH B IPOIECCE IKCIEPUMEHTA MIPU3HAKH, CBUICTEIBCTBYIOININE O TPOTEKAHUHN XUMUYECKOMN peaKiuy;

* IPUTOTOBJISITH PACTBOPHI C OMPECIEHHON MACCOBOM oJIel pacTBOPEHHOTO BEIIECTBA;

* OMPENIENATh XapaKTep Cpejibl BOAHBIX PACTBOPOB KUCIOT U MIEJIOYEH 110 N3MEHEHUIO OKPACKUA UHIUKATOPOB;

* IIPOBOJINTH KA4YE€CTBEHHBIC PEAKITUH, IMTOATBEPKIAIONINE HAMYNE B BOJHBIX PACTBOPAX BEIICCTB OTICIIBHBIX
KaTHOHOB U aHUOHOB.

OTIpEeACTISATh NPUHAIIEKHOCTh HEOPTraHMYECKUX BEIIECTB K OJTHOMY M3 M3YYCHHBIX KIIACCOB/TPYII: METAJLIbI U
HEMETAaJLJIbl, OKCUbI, OCHOBAHMS, KUCJIOTHI, COJIM;

* COCTaBJIATH ()OPMYJIBI BEIIECTB M0 UX HA3BAHHSIM;

* ONPEACIIATH BAIEHTHOCTh U CTEIIEHb OKUCJICHUS 3JIEMEHTOB B BELIECTBAX;

* COCTaBIIATH (DOPMYITBI HEOPTAHHMUYECKUX COEMHEHUH 110 BaJICHTHOCTSM U CTENEHSIM OKHUCIICHUS DJIEMEHTOB, a
TaKKe 3apsA/iaM HOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KHUCIOT, OCHOBAHUU U COJICH;

* O0BSCHATh 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUYSCKUX U XUMHUYECKUX CBONCTB MPOCTHIX BEIIECTB (METAJIIOB
1 HEMETAJIOB) M X BBICIIUX OKCHIOB, 00pa30BaHHBIX 3JIEMEHTAMH BTOPOTO M TPETHETO TIEPHOIOB;

* Ha3pIBaTh OOINMHME XMMHYECKHE CBONCTBA, XapaKTEpHBIEC I TPYII OKCHIOB: KHCIOTHBIX, OCHOBHBIX,
aM(pOTEpHBIX;

* Ha3bIBaTh OOIIMEC XMMHUYECKUE CBOMCTBA, XapaKTePHbBIE JUIS KaXI0TO U3 KIACCOB HEOPTaHMUYECKUX BEIIECTB!
KHCIIOT, OCHOBAHUM, COJICH;

* IPUBOJUTL TIPUMEPHI PEAKINH, MMOATBEPKIAIOMNX XUMHUYECKHE CBOWCTBA HEOPTaHWYECKUX BEIIECTB:
OKCHJIOB, KHCJIOT, OCHOBAHHM U COJIECH;

* ONPEACNATh BEIIECTBO-OKUCINUTEIb U BELIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaKImsIx;

* COCTaBJIATh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN OanaHc (Ui W3YYEHHBIX PEaKIUil) MO MPEJI0KESHHBIM
cXeMaM peaxIuil;

* MPOBOJWTH JIA0OPATOPHBIE OMBITHL, TMOATBEPKIAIONINE XHMHYECKHE CBOMCTBA OCHOBHBIX KIIACCOB
HEOPTaHUYECKUX BEIIECTB;

* POBOJUTH JIA0OOPATOPHBIC OMBITHI TI0 IOJYYECHUIO W COOMPAHUIO Ta3000pa3HBIX BEINECTB: BOAOPOAA,
KHCIIOPOAa, YIJIEKHCIIOTO I'a3a, aMMHAaKa; COCTABIIATh YPABHEHUS! COOTBETCTBYIOLIUX PEAKIIUN.

BbInyCKHMK MOJYYMT BO3MO:KHOCTh HAYYUTHCSH:

* 0CO3HaBaTh HEOOXOJIMMOCTh COOJIIOJICHUS TIPABUJ IKOJOTHUECKU OE30MAaCHOTO MOBEACHUS B OKPYXKaroIien
MIPUPOIHOU CpELE;

TPaMOTHO 00paIaThCs ¢ BEMECTBAMHU B TTIOBCETHEBHOM KU3HU,

* IOHUMATh CMBICI U HEOOXOMUMOCTH COOJIFONCHUS TPEAMUCAHUH, MpeAiaraéMbIX B HHCTPYKIIAAX TIO
UCTIOJIB30BAHMIO JIEKAPCTB, CPEACTB OBITOBOW XUMUU U JIP.;

* HCITIOJIF30BaTh MPUOOPETEHHBIC KIFOYEBhIE KOMIIETEHTHOCTH ITPY BBITIOJTHEHUU UCCIIEA0BATEIIbCKUX IIPOSKTOB
0 U3YYCHHUIO0 CBOUCTB, CITOCOOOB TOJyUEHHUS U PACTIO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIICTEHTHOCTb, HCIIOJNB3YS CPEICTBA YCTHOM H MHCHbMEHHOU
KOMMYHUKallM{ TIpH paboTe C TEeKCTaMH Y4eOHWKAa W JOTMOJNHUTENHHOW IJUTepaTypod, CHpPaBOYHBIMH
TaOIIMI[aMH, TIPOSIBIATH TOTOBHOCTh K YB@KEHUIO WHOW TOYKH 3pEHHS] TPU OOCYXKICHUH pPE3yJIbTaTOB
BBITIOJTHEHHOM paboThI;

* OOBCKTUBHO OIICHUBATh WH(MOPMAIMIO O BEIECTBAX M XUMHYECKUX MPOIECCaX, KPUTUUCCKH OTHOCUTHCS K
TICEBIOHAYIHOW WH(pOpMaNUH, HETO0OPOCOBECTHOM peKiIaMe, Kacalomeicss WCIOIB30BaHUS Pa3IMIHbIX
BCIIIECTB.

0CO3HaBaTh 3HAYCHUE TEOPETUUCCKUX 3HAHUM JIJIS1 TPAKTUUYECKON JIESTEIHHOCTH YEIIOBEKA;

* OITUCHIBATh U3YYCHHBIE 00BEKTHI KaK CHCTEMBI, IIPUMEHSIS JIOTHKY CHCTEMHOTO aHAJIN3a;

* IIPUMEHSTHh 3HAHHUS O 3aKOHOMEPHOCTSAX IMEPHOINIECKON CHCTEMBl XUMUYECKHUX JIEMEHTOB IS 00BICHEHUS
Y TIPEIBUICHUS CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BHUBaTh WH()OPMAITMOHHYIO KOMIIETEHTHOCTh IOCPEICTBOM YIITyOJIeHHs 3HAHHI 00 HCTOPUU CTAHOBJICHHS
XHMHUYECKON HayKd, €€ OCHOBHBIX MOHSATHUN, MEPUOJUYECKOr0 3aKOHA KaK OJTHOTO M3 BaXKHEUINHMX 3aKOHOB
MPUPOJIBI, @ TAKKE O COBPEMEHHBIX IOCTIDKCHUSIX HAYKU M TEXHUKH.

COCTABJISITh MOJIEKYJIIPHBIE U TOJTHbIC HOHHBIE YPABHEHUSA 10 COKPALIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJUTH MPUMEPHl PEAKUUH, NOATBEPKAAIOIIUX CYIIECTBOBAHHE B3aMMOCBA3M MEXAY OCHOBHBIMU
KJIACCaMU HEOPTaHUYECCKUX BEIIECTB;

* OPraHU30BBIBATh, MPOBOJUTH YUYEHUYECKHE TPOCKTHI IO HUCCIECIOBAHUIO CBOMCTB BEIIECTB, HMEIOIINX
BA)KHOE MPAKTUYECKOE 3HAYCHUE.

OCHOBHOE COJEPKAHUE (134 uac)



1. BELIECTBO 25

2 XUMWYECKASI PEAKIVS 15

3 SJIIEMEHTAPHBIE OCHOBBI HEOPTAHIUECKON XUMUKN 62

4 XMW Y KA3HD 6

5 TMIEPBOHAUAJILHBIE [IPEJICTABJIEHUS O OPTAHMUYECKIX 5-8
BELIECTBAX

6 METO/IbI TTO3HAHMS BEI[ECTB I XUMWUYECKUX SIBJIEHUI. 8-94
HKCITEPUMEHTAJILHBIE OCHOBBI XUMUH.

METO/IbI IO3HAHUSA BEIIECTB U XUMHWYECKHUX SIBJIEHUM.

SKCHHEPUMEHTAJIBHBIE OCHOBbI XUMHNM .
XuMHUSL KaK 9acTh €CTECTBO3HAHUS. XUMHS — HayKa O BEILECTBAX, UX CTPOECHHUH, CBOICTBAX U
npespauieHusax. Habmonenue, onucanue, n3MepeHue, 3KCIepUMEHT, Mooeauposanue. [lonsmue 0 Xumuueckom
auanuze u CuHmese.
[IpaBuna paboTsl B IKOIBHOM naboparopun. JlabopaTopHas mocyaa u 000pynoBaHue.
IIpaBuna 6e3onacuoct. Paznenenue cmeceil. OuncTka BemiecTB. OUIBTPOBAHUE.
B3gewmnanue. IIpurorosnenue pactBopos. Ilonyuenue kpucrtamnos conell. IlpoBenenue
XUMHUYECKUX pEaKkil B pacTBOPaXx.
Haepesamenvuvie ycmpoiicmea. [Ipogedenue xumuueckux peaxyutl npu Hazpesanuu.
Mertonb! aHanmu3a BeniecTB. KauecTBeHHbIE peaklny Ha Ta3000pa3Hble BEIeCTBA H HOHBI B
pactBope. Onpenenenue xapakrepa cpenbl. Uuankaropsl. [lomydenne ra3000pa3HbIX BEHIIECTB.
Hemoncmpayuu
OO0pasipl IPOCTHIX U CIOXKHBIX BELICCTB.
I'openne maraus.
PacTBOpeHme BelecTB B pa3MYHBIX pACTBOPUTENSX.
Jlabopamopnuvie onvimut
3HAKOMCTBO ¢ 00pa3IaMH MPOCTHIX U CIIOKHBIX BEIIECCTB.
Paznenenue cmecen.
XuMmunueckue sBaeHus (IpoKaluBaHUE MEAHOM MPOBOIOKY; B3aUMOICHCTBUE MeTIa C
KHCIIOTOM).
Ilpakmuueckue 3anamusn
3HaKOMCTBO ¢ JlabopaTopHEIM 00opyaoBanueM. [IpaBuia 6e3onacHol pabOTH B XUMUYECKOH
nabopaTopuu.
OuncTKa 3arpsa3HEeHHOM TOBapEHHOH COJH.
IIpurorosyieHue pacTBOpa ¢ 3aJaHHOM MAaCCOBOH J0JI€ paCTBOPEHHOI'O BEILIECTBA.

BEIIECTBO ( 25 4gac).

ATOMBI U MOJNIEKYJIbl. XUMHUYECKHUM 3JIEMEHT. 361K XuMut. 3HAKM XUMUYECKUX 3JIEMEHTOB,
XUMHYecKrue GOpMyIIbl. 3aKOH OCTOSTHCTBA cocTaBa. OTHOCUTEIBHBIC aTOMHAS U MOJICKYJISIPHAS MacChl.
Amomnas edunuya maccoi. KommdyecTBo BeecTBa, MoJib. MosspHas Macca. MosspHbiii 00beM. UucTeie
BEIIECTBA U CMECH BEIIECTB. [Ipupoousie cmecu: 030yX, RPUPOOHDbIUL 2a3, Hedhmb, NPUPOOHbBIE BOObI.
KauecTBeHHBIN 1 KOJIMYECTBEHHBIN cocTaB BemlecTBa. IIpocTrie BemecTBa (MeTaLIbl U
HemeTautbl). CloXHbIe BellecTBa (OpraHuyeckue U Heoprannyeckue). OCHOBHBIE KIIACChI
HEOpPraHWYECKHX BemecTB. [lepnoauiecknii 3aK0H U MEpUOANYECKAs CHCTEMa XUMUYECKHX d11eMeHTOB JI .M.
Mengeneesa. ['pynmbl 1 IEPUOJIBI NEPUOAUUECKON CUCTEMBI.
Crpoenue aroma. SAnpo (IpoTOHBI, HEUTPOHBI) U ANEKTPoHBL. M30Tombl. CTpoeHne
3JIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX 20 371eMEHTOB IeproaAndeckoit cucrems J{. 1.
MemngeneeBa. CTpoeHne MOJeKyI. XUMUYECKast CBA3b. THUIIBI XUMUYECKUX CBSA3EH: KOBAJEHTHAs (MOMApHAS U
HETIOJISIPHAsT ), MOHHAs, MeTaiutiueckas. [loHsTHe 0 BaJICHTHOCTH | cTernieHH okucieHus. CocraBienue Gopmyi
COCAMHEHHH N0 BAJICHTHOCTH (WJIM CTEIICHU OKUCIIeHHsT). BelecTBa B TBEpAOM, KHUIKOM U ra3000pasHOM
coctosiHuM. Kpucrannmueckue u amopdHble BEIECTBa. Tunsl KpUCMAIIUYECKUX PEUEmOK (AmOoMHAs,
MONEKYAAPHASL, UOHHAS U
Memannuieckas).
Hemoncmpayuu




XHUMHWYECKHE COETUHEHHNS KOJIMYECTBOM BEIIECTBA B 1 MOJIb.

Mogens MOJISIpHOTO 00BbEMa Ta30B.

Komneknnu He(hTH, KAMEHHOTO YIIIS M MIPOAYKTOB UX MepepabOTKH.

3HAKOMCTBO ¢ 00pa3IiaMi OKCHJIOB, KHCIIOT, OCHOBAHHH M COJICH.

Mopnenu KpUCTAIUTMYECKUX PEIICTOK KOBAJCHTHBIX M MOHHBIX COCTUHCHHU,
Bosronka iona.

ComnocrasieHne GU3NKO-XUMUIECKHX CBOWCTB COCAMHEHNI ¢ KOBaJCHTHBIMH W HOHHBIMU
CBS3sIMU.

OO0pa3ibl TUIMTUYHBIX METAJUIOB U HEMETAJLJIOB.

Pacuemmnvie 3a0auu

BorurcieHre 0OTHOCUTEIBLHON MOJISKYJIIPHON MacChl BELIECTRA 110 hopmyiie.
BBI‘II/ICJ]CHI/IG MaCCOBOI\/'I J0JIX 3JIEMEHTA B XUMHUYECCKOM COCAMHCHUU.
YcraHoBneHHe MpoCcTeiel (opMyITbl BEIIECTBA MO MACCOBBIM JIOJISIM JIEMEHTOB.

XUMHUYECKAS PEAKLIUS (15 yac).
Xumuueckas peakius. Y paBHEHHUE U CXEMA XUMUYECKON peakiuy. Y CJI0OBUS U IPU3HAKU
XUMUYECKUX peakiuil. COXpaHEeHHE MACChl BEIIECTB IPU XUMUYECKUX PEAKLIHSX.
Kaccudukamms XuMHU9ecKAX peakiuil Mo pa3INdHbIM IIPH3HAKAM: YHUCITY H COCTaBY
HCXOJHBIX U IIOJyYEHHBIX BEIIECTB; U3MEHEHUIO CTEIIEHEN OKUCIICHUS XUMUYECKUX 3JIEMEHTOB; IOIJIOILEHHUIO
WIH BBIICTIEHNIO d3HEPTHH. [lonamue o ckopocmu xumudeckux peakyui. Kamanusamoput.
DNEKTPONUTH ¥ HEINEKTPOIUTHL. DICKTPOIUTHIECKAS JUCCOIMANNS KACIOT, MEI09eh 1
coJIel B BOOHBIX pacTBopax. Monsl. Katnousl 1 aHnoHBL. Peakmum noHHOTO 0OMeHa.
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIC peakuuu. OKUCIUTENb U BOCCTAHOBUTEII.
Hemoncmpayuu
Peakuuil, WITIOCTPUPYIOIUX OCHOBHBIE TPU3HAKY XapPAKTEPHBIX PEAKIIMIMA
Heittpanu3zauus 1eno4u KUcaI0TOM B IPUCYTCTBUUA UHAUKATOPA.
Jlabopamopnuie onvimut
B3aumMogeiicTBue okcuaa MarHusi ¢ KUCIOTaMHU.
B3anMozeiicTBuE YIIIEKUCIIOrO ra3a ¢ U3BECTKOBOU BOJIOM.
ITony4yeHue 0cagKoB HEPACTBOPUMBIX THAPOKCUIOB U U3yUYEHUE UX CBOMCTB.
Ilpakmuueckue 3anamus
BrinonHenue ONbITOB, AEMOHCTPUPYIOIIUX M'E€HETUYECKYIO CBA3b MEXTY OCHOBHBIMU
KJIACCAMU HEOPraHUYECKUX COEAMHEHUMN.
Pacuemnpie 3a0auu
Brrurcnenust mo XuMHUYEeCKAM ypaBHEHHUSIM MAcChl, 00beMa MIIH KOJIMYEeCTBA OJTHOTO U3
MIPOJIYKTOB PEAKIMH 10 MAaCCe UCXOJHOTO BEIIECTBA U BEIIECTBA, COJEPIKALLEIO ONPEAEICHHYIO JOJI0
pUMeceH.

3JEMEHTAPHBIE OCHOBbI HEOPTAHUYECKOM XUMMH (62 uac).
Bopopon, pusnyeckue 1 XMMU4YeCKHE CBOMCTBA, MOTyYeHUE U IPUMCHEHHE.
Kucnopon, pusnueckre u XuMHUIecKre CBOWCTBA, MMOTyIeHUE U IPUMEHEHHE.
Bopna u ee cBoiicTBa. PacTBopuMOCTS BemiecTB B Bojie. KpyroBopoT BobI B IpUpoIe.
I'anorensl. Xnoposogopos. CossiHast KUCIOTa U €€ COJTH.
Cepa, ¢pu3nueckre U XMMAYEeCKHE CBOMCTBA, HaxoxAeHue B mpupoae. Oxcun cepot (V).
Cepnas xucnora u ee coid. OKHCITUTENbHBIE CBOWCTBA KOHIIEHTPHPOBAHHOMN CEPHOMN KHUCIIOTHI.
Cepnucmas u cepo8000poOHas KUCIOMbL U UX COJIU.
Ammuak. Conu aMMoHUs. A30T, pU3HYECKHE U XMMUYECKUE CBOMCTBA, TOJyYeHUE U
npumeHenue. KpyroBopor azora. Oxcumsr azora (I n V). A3oTHas KHCIIOTa B €€ COJIH.
OxucnuTenabHbIE CBOWCTBA A30THOW KUCIIOTHL.
Docdop. Oxecun pocdopa (V). OprodocdopHas KUcIoTa 1 €€ COou.
VYriepon, aIoTponHbeie MOAU(UKALMH, PU3HYECKHE U XUMUYECKHE CBOICTBA yriepoa.
YrapHbIii Ta3 — CBOWCTBA M (PU3UOIOTHUECKOE JEHCTBHE HA OPraHU3M. Y TIIEKHCIIBIN Ta3, yrojbHas KHCIOTa U
ee conu. Kpyrosoport yriepona.
Kpemnuii. Oxcun kpemuus (IV). Kpemnunesas kuciora u cuiaukatsl. CTEKIIO.
[Tonoxenue metayios B [lepuoanueckoii cucteMe XUMHYECKHUX A1eMeHTOB 1. 1.
MenneneeBa. [Tonsitre o metamnypriun. Croco0s! oydeHus MetasuioB. CruiaBsl (CTaib, 4yT'yH,
JIOpATIOMUHUH, OpoH3a). O0IIHe XUMUIECKHE CBOMCTBA METAJUIOB: PEaKIIUU C HeMEeTa/llaMHi, KHUCJIOTaMH,
cosaMu. Psii HanmpspKeHU MeTasioB.
[lenovHbIE U MIETOYHO3EMENBHBIE METAIUTBI U UX COCTUHEHMS.
AnroMuHUEA. AMpomepHocmb okcuda u 2UOPOKCUod.



Kenezo. Oxenmsl, euopokcuowt u coau ducenesa (1 u Il).

Hemoncmpayuu

BzaumoaeiicTBue HaTpUsl ¥ KaJblUsl C BOJOM.

OO0pa3Isl HEeMETAJIOB.

AnnoTponus cepsl.

ITony4yenue Xa0poBOIOPOIA U €TO PACTBOPEHUE B BOJIE.

PacniozHaBaHue coeIMHEHUN XJT0pa.

Kpucrammueckne peneTk amMasa u rpadura.

[Monydenue ammuaka.

Jlabopamopnuie onvimut

3HaKOMCTBO ¢ 00pa3aMH METAJIIIOB U CILIABOB (padoTa ¢ KOJUIEKIHSIMH).

PactBopeHue xene3a U LIUHKA B COJISTHOM KUCIIOTE.

BrITecHeHre 0THOTO MeTallIa PYTUM U3 PacTBOPA COJIHL.

3HaKOMCTBO ¢ 00pa3aMH MPUPOIHBIX COSANHEHUI HEMETAIJIOB (XJIOpHAaMH, Cylbhuaamu,
cynbhaTamMu, HUTpaTaMu, KapOOHATAMHU, CHITUKATAMH).

3HAKOMCTBO ¢ 00pa3liaMu METAILJIOB, PyIaMu JKeJie3a, COCAMHECHUSIMU aTFOMUHHMSL.
Pacnio3znaBanme xmnopua-, cyibdar-, KapOOHAT-aHHOHOB W KATHOHOB aMMOHWUS, HATPHA,
KaJvsl, KabIns, Oapus.

Ilpakmuueckue 3anamus

[Monyuenue, cobupanue U pacrio3HaBaHUE Ta30B (KUCIOPO/Ia, BOJIOPOJIA, YTICKUCIIOTO ra3a).
Pemenne sxcriepuMeHTANBHBIX 33124 10 XUMuH TeMe «llorydenne coeqmHeHN METaIOB U
M3yYEHUE UX CBOMCTBY.

Pemenue sxcriepuMeHTANBHBIX 33124 110 TeMe: «I[loydenne coeIMHeHN HEMETaJIOB U
W3YYEHUE UX CBOWCTBY.

IEPBOHAYAJIBHBIE MPEJICTABJIEHUS Ob OPTAHUYECKHUX BEHIECTBAX ( 5 uac).
IlepBoHavaIbHBIC CBEACHHUS O CTPOCHUN OPraHUYECKUX BEIIECTB.

YTIneBogopoabl: METaH, 3TaH, STUJIEH.

CrupThl (ME€TaHOJ, 3TAaHOJ, TIUIEPHH) U KapOOHOBbIE KHCIIOTHI (YKCYCHAs!, CTeapuHOBasT)
KaK MpeCTaBUTENN KUCIOPOACOAECP)KALINX OPTaHUYECKUX COSIMHEHUH.

bronoruyecku BaxKHbIE BEILIECTBA: )KUPBI, YIIIEBOIbI, OCJIKH.

IIpedcmasnenus o noaumepax Ha npumepe NOAUIMUNEHA.

Hemoncmpayuu

O06pa3iupl He(TH, KAMEHHOTO YIJISl M IPOAYKTOB MX TepepabOTKH.

Mojenu MoeKysl OpraHUYECKUX COSTMHEHU.

I'openne yrineBonoposoB U 00HAPYKEHHUE MPOAYKTOB HX TOPEHUSI.

OO0pasipl u31euil U3 NOIUITHIICHA.

KauecTBeHHbIE peakuny Ha 3TUIICH U OEJIKH.

Ilpakmuueckue 3anamus

H3zrorosnenue Mozeneit yrieBo10poIoB.

XUMMUS U KU3HD ( 6 gac).
YenoBek B MUPE BEIIECTB, MATEPUAIOB U XUMHUECKUX PEAKIUH.
Xumus u 300posve. Jlexapcmeentvle npenapamoi u npooiemsl, C6A3aHHbIE C UX
npumeneruem. Xumusa u nuwa. Kaioputinocms sxcupos, 6eiaxkos u ye2iego0os. Koncepsanmul nuiyegvix
NPOOYKMO8 (N0BAPEHHAs COMb, YKCYCHAA KUCIOMA). XumuuecKue 8euiecmaa Kak cmpoumesibhbie u nooeiouHbvle
mMamepuanvl (Mel, Mpamop, U38eCMHAK, CIEKII0, YeMEHM).
Ipupoonvle ucmounuxu yeneeo0opooos. Hegpmuv u npupoouslii 2az, ux npumeneHue.
XUMHYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl U €T0 MOCIEeICTBUS.
[IpoGiieMbl 0€30I1aCHOTO MCITOJIB30BAHUS BEIIECTB M XUMUUECKUX PEAKIIUIA B TOBCEHECBHOM
XKU3HU. ToKCUYHblE, 20piodue U 83PbIBOONACHbIE 8elyecmaa. boimosas xumuueckas
2PAMOMHOCHb.
Hemoncmpayuu
OO0pa3ibl TeKapCTBEHHBIX MPENapaToB.
OO0pasibl CTPOUTENBHBIX U MOAETOYHBIX MaTEPHUAIIOB.
OO6pa31ibl YIaKoBOK MHUIIEBBIX MPOYKTOB C KOHCEPBAHTAMHU.
Ilpakmuueckue 3anamus
3HAKOMCTBO ¢ 00pa3IaMu JeKapCTBEHHBIX MPETapaToB.
3HAKOMCTBO ¢ 00pa3aMHu XHMUYECKUX CPEJICTB CAHUTAPUN U TUTHEHBI.
B pe3yabTaTe H3y4yeHusi XMMHH YYEHHK J0OJIKEH



3HATH / MIOHUMAThH

* XUMUYECKYI0 CUMGOJIUKY: 3HAKN XUMHUYECKHUX JIEMEHTOB, (DOPMYITBI XUMHYECKHX

BEIIECTB U yPaBHEHHS XUMHUECKUX PEaKITHII;

© 8adICHeliuue XumMuiecKkue ROHAMUA: XUMIAYECKUH DJIEMEHT, aTOM, MOJIEKYIIa,
OTHOCUTEJIBHBIC aTOMHAs M MOJICKYJIIpPHAsI MAacChl, NOH, XUMUYECKas CBsI3b, BEUIECTBO,
KJIaCCH(HKAIIHS BEIIECTB, MOJIb, MOJISIpHAS MacCa, MOJISIPHBIA 00beM, XMMUYECKas peakIus,
KITaCCH(HKAIHS PEaKIi, SIEKTPOIUT U HEDJIEKTPOIIUT, SJEKTPOIUTHIECKAS JUCCOIHAIIN,
OKHCIIUTENb U BOCCTAHOBUTEIb, OKHUCIIEHUE W BOCCTAHOBIICHHE;

" OCHOGHbIE 3aKOHbI XUMUN: COXPAHEHH MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
MEPUOIUYECKUN 3aKOH;

yMeTh

" Ha3bleamp: XUMUUECKHE IIEMEHTHI, COEIMHEHHS H3yIEHHBIX KJIACCOB;

* 00bACHAmMb: GUBNIECKHUIA CMBICT aTOMHOTO (TIOPSIIKOBOTO) HOMEPa XUMHYECKOTO

AJIEMEHTa, HOMEPOB T'PYIIIEI ¥ IIEPHOa, K KOTOPBIM 3JIEMEHT MPHHAIICKHUT B IEPUOTNIECKON
cucreme /.M. MenzeneeBa; 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB B IIPEAEIIaX MaJIbIX
MIEPUOJIOB U [NIABHBIX NOATPYIIT; CYIIHOCTh PeaKiii HOHHOTO 0OMEHa;

© Xapakmepu3zoeamsp: XUMUIECKUE dIIEMEHTHI (OT BOAOPOA 10 KaJbIHs) HA OCHOBE UX
TOJIOKEHUS B TIepuoandeckoi cucreme J1.JM1.MeHneneeBa n 0COOCHHOCTEH CTPOCHHS X aTOMOB;
CBSI3b MEXIY COCTaBOM, CTPOECHUEM U CBOMCTBaAMU BEIIECTB; XUMUYECKHUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX BEILECTB;

* onpedenams: COCTAaB BEUIECTB O WX (POPMyIIaM, IPUHAAIE)KHOCTD BEIIECTB K
OIPEACIICHHOMY KJIaCCy COCI[HHGHHIZ, THUIIbI XUMHWYCCKHUX peaKuHﬁ, BAJICHTHOCTH U CTCIICHb
OKHUCJICHUS 3JIEMEHTA B COCIMHEHUAX, THUII XUMUYECKOU CBSI3U B COEAMHEHUSIX, BOZMOXKHOCTh
MPOTEKaHUS peakinii HOHHOTO 0OMeHa,

- cocmaenams’. HopMyITbl HEOPraHUYECKUX COCTUHEHUH U3YUEHHBIX KJIACCOB; CXEMBI

CTPOCHHUS aTOMOB MepBbIX 20 37eMeHTOB nepuoandeckoit cuctemsl [.11.Menneneena; ypaBHCHHUS
XUMHYECKHUX PEaKInii;

* 00pauwyambea ¢ XUMUYECKON TIOCY/ION 1 JTaOOpaTOPHBIM 000PYIOBaHUEM;

* PACHO3HABAMb ONBIMHBLIM HYMeM: KUCIOPO, BOAOPO, YIIEKUCIBIN Ta3, aMMHUaK;

pacTBOPBI KUCIIOT U LIET0YeH, XIOpUa-, Cyab(ar-, KapOOHAT-HOHEI;

* 8bIYUCAMb: MACCOBYIO JIOJNIO XUMHYECKOTO 3JIEeMEeHTa 10 (hopMyJie COeMHEHUS;

MacCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE; KOJIMUYECTBO BEIIECTBA, 00HEM MIIM MACCy IO KOJINYECTBY
BEIIECTBA, 00BEMY HIIM MAacCe PEareHTOB WIIH MPOYKTOB PEAKIIUU;

HCMO0JIb30BATh NPHOOpPETeHHbIE 3HAHUS U YMEHUSI B MPAKTUYECKOMH

AeATeJHLHOCTH U MOBCeTHEBHOM KU3HM TS

- 0e30macHOTO 00paIeHNs ¢ BEIIECTBAMHU M MaTepUaTaMU;

* HKOJIOTMYECKH IPAMOTHOT'0 TIOBEICHUS B OKPYKAIOIIEH cpeae;

* OLICHKH BJIMSIHUSI XUMHUYECKOI'O 3arpsiI3HEHUS OKPY>KaIOLEl Cpeibl Ha OPTaHU3M YEJIOBEKa;

- KpUTHYECKOH OIICHKU MH(OpPMAIIMHU O BEIECTBAX, UCTIONB3YEMBIX B OBITY;

* IPUTOTOBJICHUS PACTBOPOB 33JJaHHON KOHLICHTPALWH.

TemaTu4eckoe NJIAHNPOBAHUE
Xumus 8 kiaacc

Ne HanmeHnoBaHne TeMbl Bcero W3 Hux

n/n 9acoB ITP.P. K.P.

1. Beenenue 6 Nel

2. Tema 1. ATOMBI XUMHUYECKUX 3JIEMEHTOB 8 K.p. Nel

3. Tema 2. [IpocThle BenecTBa 6

4. Tewma 3. CoeanHeHne XUMHYECKHUX 12 K.p. Ne2
9JIEMEHTOB

5. Tema 4. U3meHenus1, mnpoUCXOASIINE C 12 K.p. Ne3
BEIIECTBAMH.

6 Tema 5. Ilpaxktuxkym Nel 3(2+1) Ne2,Ne3.




7. Tema 6. PactBopenue. PactBopsl. Coiictea | 18(16+2) K.p. Ned4
PacTBOPOB AMEKTPOIUTOB. OKUCIUTENHEHO —
BOCCTaHOBHUTEJIbHbIE PEAKLIUH.

8. [paxTuxym Ne2 1 Neq

9. [IpomekyTouHasT aTTECTAIHS
(TectupoBaHue)

10. Pe3eps 3

Bceer 68 4 4

0

TemaTnuyeckoe NIaHupoBanne Xumus 9 kiace

Ne HaumenoBanue TeMbl Bcero W3 aux
n/m 4acoB Ip.P. K.P.
1. Beenenue. O0mas xapakTepuCTHKA 11 1

XUMUYECKUX IJIEMEHTOB U XUMUYECKUX
peakuuid. [leproguyeckuii 3aKOH U
MEPUOINYECKAs CUCTEMA XUMHYECKUX
anemenToB J[.M1.Menneneena.

2. Tewma 1. Metamist 14 1
3. Tewma 2. IIpaktukym 1. «CBoiicTBa MetasmoB 1 | 1 1

UX COCTMHEHUID
4. Tema 3 «Hemetamnbi» 24 1
5. Tema 4. [Tpaktukym 2. «CBoiicTBa 3 3

COEIMHEHUI HEMETAJUIOB)
6. Kpartkue cBeneHns 06 OpraHn4ecKkux 4

COCIMHEHHUSIX.
7. Tema 5. O00o01EeHe 3HAaHUH TT0 XUMHH 32 8

KypC OCHOBHOM LIKOJIBI.
[IpomexxyTouHas aTTecTanus(TeCTUPOBAHUE)

8. Peseps 5
Bcer 68 4 3
0

Conep:xaHue nNporpamMmel.
Xumus 8 kiaace

BBenenue (6 4)
[Ipeamer xumun, MeTozpl MO3HAHUS B XUMHU: HAOIIIOZCHUE, SKCIIEPUMEHT, MoJeNipoBanue. McTouHnku
XUMHAYECKO HHPOPMAIUH, ee MToyIeHUe, aHaIi3 U NPEe/ICTaBIICHHE ero pe3ybTaToB.[IoHITHE 0 XUMIYECKOM
aJeMeHTe 1 (hopMax ero CyIIecTBOBAaHHS: CBOOOJHBIX aTOMax, POCTHIX M CIOKHBIX BemiecTBa.[IpeBpamenus
BemiecTB. OTIINYHE XUMHYECKUX PEAKIHHA OT (DU3MUYECKUX SBIEHUI.POJIb XMHY B )KH3HU YEIIOBEKa.
Xemodumus u xemoobus. Kparkue cBeieHHs U3 NCTOPUH BOZHUKHOBEHUS U pa3BUTHs xumud. [leprnon
anxumui. [loustue o punocodckom kamue. Xumus B XVI B. Pazpurue xumuu Ha Pycu. Posb oTeuecTBEHHBIX
YUEHBIX B CTAHOBJICHUH XUMHYECKOH Hayku - pabotel M. B. JlomonocoBa, A. M. Bytneposa, . U.
MenpeneeBa. XuMudecKkasi CAMBOJIMKA. 3HAKH XMMHYECKUX JIEMEHTOB U IIPOUCXOKICHIE X HA3BAHUH.
Xummaeckue Gopmyibl. MHIEKCH 1 K03GduiineHTh. OTHOCUTEIBHBIE aTOMHAS H MOJICKYJIIPHAS MACCHI.
Pacuer MaccoBoii 40K XUMHUYECKOTO 3JIeMEHTa 10 (OopMyJie BeLIeCTBa.
[lepuoanueckas cucrema xumudeckux 3neMeHToB /1. V. Menneneesa, ee cTpyKTypa: Majible u OonbIIne
TIEPUO/IbI, TPYIITBI ¥ MOATPYIITHI (TJ1aBHAsA U mobovHas). [lepnonndeckas cuctemMa Kak cripaBoyHOe ocodre
JUTS TIOJTYYEHHSI CBEJIEHUI 0 XUMHUYECKHX JIEMEHTaX.
PacuerHble 3agaun. 1. HaxoxieHne OTHOCUTEBHOW MOJICKYJIIPHON MacChl BEIIECTBA 110 €r0 XUMUIECKOH
thopmyrte. 2. BeruuciieHne MacCoOBOM JIOJIM XMMUYECKOTO AJIEMEHTA B BEIIECTBE 10 ero (hopMyIe.



JdemoncTpamuu. 1.Moaenu (mmapoctepkHeBbie M CTroapTa bpurieda) pa3audaHBIX MPOCTHIX B CI0KHBIX
BemecTB.2. Komiekius CTeKISHHON XuMudeckoit mocynbl.3. Komnekius MaTepuanoB U U3AJIUNA HA OCHOBE
amromuHAA.4. B3anMopeiicTBre MpaMopa ¢ KHCIIOTOW ¥ IOMYTHEHHE U3BECTKOBOW BoAbl. JlabopaTopHbIe
ombITHL. | .CpaBHEHHE CBOMICTB TBEPABIX KPHCTAUIMIECKIX BEIIECTB M pacTBOPOB.2.CpaHeHNEe CKOPOCTH
UCIIapEHUs BOJIBI, OJICKOJIOHA U 3TUJIIOBOTO CIIUPTA ¢ (DMIIBTPOBAILHON OymMaroii. CBE4OH.

Tema 1. ATOMBI XUMHYECKHX 3J1eMeHTOB (8 u)

ATOMBI Kak (hopMa CYIIIECTBOBAHUS XUMHUIECKHX 3JeMEHTOB. OCHOBHBIE CBEIEHHUS O CTPOCHHUU aTOMOB.
JloxazaTenscTBa c0OKHOCTH cTpoeHus atomMoB. OneiTel Pesepdopaa. [ImanerapHas moiens CTpOeHHS aToMa.
CocTaB aTOMHBIX si7iep: IPOTOHBI U HEUTPOHBI. OTHOCUTENIbHAS aTOMHAs Macca. B3auMoCBsI3b MOHSATU]
«IPOTOHY», KHEUTPOH», KOTHOCUTEIbHAS ATOMHAs Maccay. MI3MeHeHue ynciia MpOoTOHOB B siApE aToMa -
00pazoBaHNe HOBBIX XMMHYECKUX dJIeMEHTOB. MI3MeHeHNe Ynciia HEUTPOHOB B siIpe aToMa - o0pa3oBaHue
n30TomnoB. COBPEMEHHOE OIpeeIICHNE TTOHITHS «XUMHYECKUH 371eMeHT». M30TOIBI Kak pa3HOBUIHOCTU
aTOMOB OJJHOTO XMMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX YPOBHEH aTOMOB XUMUYECKUX 3JIEMEHTOB MaJbIX MIEPUOIOB
nepuoanveckoi cucremsl [. . Menneneena. IloHsTHE O 3aBEPIICHHOM M HE3aBEPLUIEHHOM 3JIEKTPOHHOM CJI0€
(aHeprerudeckoM ypoBHe).llepuonuueckas cuctema xumuueckux anemeHToB J1. V. MenzeneeBa u cTpoeHue
aTOMOB: (PM3NYECKUI CMBICT IIOPAIKOBOTO HOMEpaA dJIEMEeHTa, HOMepa TPYIII, HoMepa rneprofa. VizmMeHnenue
YHCIla JIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO dJIEMEHTa - 00pa3oBaHne
MOJIOKUTENIEHBIX ¥ OTPUIATEIBLHBIX HOHOB. MOHBI, 00pa30BaHHBIC aTOMaMU METAJUIOB U HEMETAILIOB, [IpuynHbI
W3MEHEHUS META/NTNIECKUX H HEMETAIUTMYECKUX CBOMCTB B Mepuoaax u rpymmnax. O0pa3oBaHue OWHAPHBIX
coenuaeHui. [ToHsTHE 00 MOHHOM CBsA3H. CXeMBI 00pa30BaHUsI HOHHOH CBS3U. B3amMoselicTBe aTOMOB
XUMUYECKUAX 3JICMECHTOB-HEMETAIIIOB MEXKIy co00l -00pa3oBaHWE NBYXaTOMHBIX MOJICKYJT TPOCTHIX
BemiecTB. KoBalleHTHAS - HEMOJAPHAS XUMHYECKasl CBSA3b. DJICKTPOHHBIE M CTPYKTYpPHBIE (DOPMYIIBL.
BsaumopeiicTBre aTOMOB XUMHUYECKHX JIEMEHTOB-HEMETAILIOB MEXTy OO0 - 00pa3oBaHre OMHAPHBIX
COCTMHECHHUI HEMETAJUIOB. DJICKTPOOTPHUIIATENLHOCTD. [I0HATHE 0 KOBAJIGHTHOM MOsIpHOHN cBs3U. [loHsaTue o
BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00Pa30BhIBaTh KOBAJICHTHBIC XUMHUecKue cBsI3u. CocraBieHue Gopmyit
OMHAPHBIX COENMHEHU 110 BaJICHTHOCTH. B3anmoeiicTBre aTOMOB XUMHYECKHX 3JIEMEHTOB-METANIOB MEXKIY
co00if - 00pa3oBaHNE METAITHIECKUX KprCTaLIoB. [{oHITHE 0 METAITHMYECKOH CBSI3H.

JdemoncTpanuu. Moaenyu aTOMOB XUMHUYECKUX 3JIeMEHTOB. [leproamaeckas cucTeMa XUMUYIECKUX JIEMEHTOB
M. 1. Menneneena.

JlabopatopHbie onbIThl. 3.MoaenupoBaHue MPUHIUIA IEHCTBUM CKOHUPYIOIIETO
MHKpockomna.4.M3roTosiieHne Moaeneil OMHApHBIX COCAMHEHHM. 5. I3roToBICHIE MOIEIH, HLTIOCTPHUPYIOIICH
CBOWCTBa METAJUIMYECKON CBS3H.

Tema 2. IIpocTbie BemecTBa (6 u)

ITonoxeHue MeTaiIoB U HEMETAJJIOB B IEPUOAMYECKON cucTeME XUMHUYEcKHX AeMeHToB JI. . Menaeneesa.
Bakreiimme mpocThie BEMECTBA - METAJUIBL: JKeJe30, ATFOMIUHIHN, KAJIBIHA, MarHuil, HaTpui, kKanwmit. O0rue
(hm3nueckue cBOMCTBA METaIOB. BaskHeline mpocThie BelecTBa - HeMETallTbl, 00pa30BaHHbIC AaTOMaMHU
KHCJIOPOJa, BOAOPOa, a30Ta, cephl, (hocdopa, yriepoaa. MoseKylbl MPOCTHIX BEIIECTB-HEMETALIIOB-BO0PO/IA,
KHCJIOPOJa, a30Ta, raioreHoB. OTHOCHTENbHAs MOJeKysipHas Macca. CrIocOOHOCTh aTOMOB XMMHYECKUX
3JICMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BELIECTB - AJJIOTPOIHS. AJUIOTPOIHbBIC MOAU(UKAIINN
Kuciaopona, pocdopa u onoBa. MeTaluTHUECKHEe U HEMETAJUTMYECKHE CBOMCTBA MPOCTHIX BEIECTB.
OTHOCHUTENBHOCTH AEJIEHUS MIPOCTHIX BEIIECTB HA METAJJIBI U HeMeTaubl. Yucno ABoragpo. Konnuectso
BemlecTBa. Monb. MonsipHas Macca. MoJsIpHBI 00beM Ta3000pa3HbIX BellecTB. KpaTHbie e TUHHILIE
KOJIMYECTBA BEIIECTBA — MIJUIUMOJb U KUJIOMOJIb, MUJUTUMOJISIpHAS ¥ KWIOMOJISIPHAS MAaCChI BEIIECTBA,
MUJUTUMOJISIPHBIA U KMJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEMIECTB. PacueTs! ¢ HCIIOIb30BaHNEM ITOHSITHIA
«KOJIMYECTBO BEIECTBA», «MOJISIPHAS MAccay, «MOJISIPHBIN 00bEM T'a30B», KIIOCTOSTHHAS ABOTaIpOY.
PacuerHble 3agaun. 1. BrryucieHre MOJIIPHON MacChl BEIIECTB 110 XUMUYECKUM (popmyiiam. 2. PacueTsl ¢
WCTIOJIb30BAaHUEM MOHATHH «KOJMYECTBO BEIIECTBAY», «MOJISIPHAS Maccay, «MOJISIPHBIA 00BEM Ta30oB,
«HOCTOsIHHAsI ABOTaipoy.

Hemoncrpanuu. [lonyuenue o3ona. O6pasipl Oesoro u ceporo oyosa, 6enoro kpacuoro gocdopa Hekotopsie
MeETaJlIbl 1 HEMETAILThl KOIMYECTBOM BelecTBa 1 Moib. MoJienb MOISIPHOTO 00bheMa ra3000pa3HbIX BEIIECTB.
JlaGopaTopHbie OnBITHL. 6.03HAKOMIICHHE C KOJUISKIFSIMU MeTaIIOB. O3HAKOMIICHHE ¢ KOJUICKITUSIMU
HEMETaJIJIOB.

Tema 3 . CoennHeHUsI XUMHYECKHX 3J1eMeHTOB (12uacos)

Crenenb okucieHus. CpaBHEHUE CTENIEHU OKUCIICHUS U BalleHTHOCTU. OmpeneseHue CTENeHN OKUCIECHUS
JJIEMEHTOB 10 XUMUYecKor hopmyrne coenunerns. CoctaBieHue GopMysl OWHAPHBIX COCAMHEHHN, OOLIHI
croco0 ux Ha3bIBaHUs. BUHApHBIE COSIMHEHUS METANIOB M HEMETAJUIOB: OKCHJIBI, XJIOPUIBI, CYIb(UIBI U JIP.
Cocrasnenue ux ¢popmynn. buHapHBIE COeIMHEHUS HEMETAJIOB: OKCHJIBI, JIETYy4IHE BOAOPOIHBIE COSAMHEHUS, HX
cocraB. [IpencraBuTeny OKCUIIOB: BOAA, YIICKUCIBIA ra3 U HerameHas u3BecTh. [IpeacrtaBurenu JeTyuux
BOJIOPOJIHBIX COCAMHEHMI: XJIOPOBOIOpoA i aMMuak. OCHOBAaHMSI, UX COCTaB U Ha3BaHUs. PacTBOpUMOCTh



OCHOBaHMH B Boze. Tabmuiia pacTBOPIMOCTH THAPOKCHIOB M cojiel B Bome. IIpemcraBuresn menodeii:
TUAPOKCUJIBI HATPUS, Kanus U Kanblus. [loHaTrue o kauecTBeHHBIX peakiusax. Unaukaropsl. M3MeHenue
OKpacK{ MHIUKATOPOB B LIEIOYHOU Cpeae.
Kucnotsl, nx cocraB u HazBauus. Knaccudukarms kucnot. [lpencraBurenn KUCIOT: cepHasi, COJITHAS U
azotHas. [lonsTtue o mxkane kucioTHocTH —Ikana-pH. M3MeHeHre oKpacku HHAUKATOPOB B KHUCIOTHOU Cpejie.
Conm xKak Npou3BOAHBIC KUCIOT U OCHOBaHUM. VX cocTaB u Ha3BaHUs. PacTBOpUMOCTE coJicii B BOJE.
IIpencraBuTenu coneit: XIOpUa HATPHs, KapOooHaT U Gocdar Karbus. AMOPGHBIE U KPUCTATUTHIECKAC
BemecTBa. MexXMOJIEKYIISIPHBIC B3aNMOICHCTBISA. THIIBI KPUCTATUIMIECKUX PEIICTOK: HOHHAS, aTOMHAs,
MOJICKYJISIpHAsl U MeTaJUIMYecKasi. 3aBUCUMOCTb CBOMCTB BEUIECTB OT TUIIOB KPUCTAIIIMYECKUX PEIIETOK.
BemectBa MOJEKYIIPHOTO U HEMOJIEKYJIAPHOTO CTPOEHUS. 3aKOH MMOCTOSHCTBA COCTaBa JJIs BELLIECTB
MOJIEKYIIIPHOTO CTpoeHus. YucTrle BemecTBa u cMecH. [IpuMepsl KUIKUX, TBEPABIX U Ta3000pa3HBIX CMECEi.
CBolicTBa YNCTHIX BEHIECTB U cMeceil. X coctaB. MaccoBas U 00beMHast 4O KOMIIOHEHTa cMecH. Pacyersl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSTHS 1OJIA.
Pacuernsble 3agaun. 1. Pacuer MaccoBoil 1 00BbEMHON 0OJIEH KOMIIOHEHTOB CMECH BEIECTB. 2. BrruncieHue
MacCOBOM JI0JIN BEIIECTBA B pacTBOPE 10 U3BECTHOM Macce paCTBOPEHHOIO BEIIECTBA M Macce pacTBOPUTENS. 3.
Borurcnenne Macchl pacTBOPSIEMOTO BEIIIECTBA U PACTBOPUTEIS, HEOOXOIUMBIX JIJIsl IPUTOTOBJICHHUS
OIpeIeICHHON Macchl pacTBOpa ¢ U3BECTHOM MacCOBOM J0Jiel paCTBOPEHHOIO BEIIECTBA.
JemoncTpamuu. OOpasIsl OKCHIIOB, KACIOT, OCHOBAHHUH U COJIel. MoJIeny KPUCTAITMYECKIX PEIIeTOK
XJIOpUJa HaTpus, anMasa, okcusa yriaepoaa (IV). KucioTHo-1menoyHple HHIUKATOPBI, K3MECHEHHUE OKPACKU B
Pa3IUYHBIX Cpeaax.
JlaGopaTopHble onbIThbl. O3HAKOMJIEHHE C KOJUIEKIIUSAMH OKCHJIOB. 9. 03HaKOMJIEHHE CO CBOWICTBAMHU aMMHaKa.
10.KadecTBeHHBIE peaKITMH Ha yrieKucibli ras. 1 1.0npenenenrne pH pacTBOPOB KUCIOTHI. MIEIOYH W BOJIBL.
12.0mpenenenue pH pacTBOpOB TMMOHHOTO U SI0JJOYHOTO COKOB Ha cpe3e m1o0B. 13.0O3HaKkoMIIeHUE ¢
KOJUIEKIUSIMU colied. 14 O3HaKOMIIEHUE C KOJJIEKLIUEH BEIIECTB C pa3HbIM TUIIOM KPUCTAIIMYECKOU PEIIETKH.
W3srororienue Mojenei, KpUCTALTMUECKUX peiieTok. 15, O3nakomiieHue ¢ 00pa3iaMu ropHOH HOPO/IBL.
Tema 4. I3MeHeHusl, IPOUCXOasiliue ¢ BemecTBamu (12u)
[lonsiTue sSIBNEHUH KaK U3MEHEHUH, MPOUCXOISIINX C BEIIECTBAMHU.
SIBneHus, CBA3aHHBIE C U3BMEHEHUEM KPUCTAJUIMYECKOI0 CTPOCHUS BELIECTBA IPU MOCTOSIHHOM €r0 COCTAaBe,
(usnyeckue sipyieHuss. OU3nyecKue sIBICHUS B XUMUU: TUCTHUILISAIMS, KPUCTAJUIN3ALINS, BhITAPUBAHUE U
BO3TOHKA BEIIECTB, IEHTpU(yrupoBanue. SIBIeHHs, CBI3aHHBIC C N3MEHEHHUEM COCTaBa BEIIECTBA, -
XUMHYECKHe peaknnu. [I[pu3Haky 1 yCIIoBuUS MPOTeKaHUI XUMHUYECKUX peakiuii. [loraTue 06 5k30- u
SHJOTEPMHUYECKUX PEaAKIUAX. Peakuy ropeHus Kak 4YaCTHBIM cilydaill SK30TepPMHUYECKUX PEaKIIi,
MIPOTEKAIOUINX C BBIACICHUEM CBETa. 3aKOH COXPAHEHUS MacChl BEIIECTB. XUMUYECKHE ypaBHEHH. 3HaUECHHUE
WHIEKCOB U K03 dunuenToB. CocTaBieHNe ypaBHEHUH XUMHYECKUX peakiuii. PacyeTsl mo XuMu4eckum
ypaBHeHUsM. Pemenne 3aaq Ha HAXOKICHUE KOJIMYECTBA BEIIECTBA, MACCHl I 00beMa MPOAYKTa PEaKkIiuH 110
KOJIMYECTBY BEIIECTBA, Macce MM 00hEMY HCXOTHOTO BEIIecTBa. PacueTsl ¢ MCIIOIb30BaHUEM TTOHITHS «IOJIS»,
KOI'/Ia HCXOJIHOE BEIIECTBO JAHO B BUJIE PACTBOPA C 3aJJaHHOU MacCOBOH 10J€i paCTBOPEHHOI'O BEILIECTBA MU
COZIEPKUT OIpEACNeHHYIO N0t npuMmeceil. Peakiun  pasnoxenusi.  [loHsATHE O CKOPOCTH — XMMUYECKHUX
peakuuid. Katanuzaropel. ®epmentsl. Peakuun coenuHenusa. KaranuThyeckue U HEKaTAIMTHUYECKHE
peakiuu. OOpaTuMbIe U HEOOpATUMbIE peakiiuu. Peakiuu 3aMenieHrs. DIeKTPOXUMUICSCKUN PsIIl HAPSKCHUN
METaJUIOB, €r0 UCIOJB30BAHUE JJIsl IPOTHO3UPOBAHUS BOZMOXKHOCTU MIPOTEKAHUS PEAKLIMM MEXKIY METalIaMU U
pacTBOpaMH KUCJIOT. Peakiuu BEITECHEHHS] OJHUX METAJUIOB U3 PACTBOPOB UX COJIEH IPYyruMu MeTaIaMu.
Peakniun oOmena. Peakiiuu HelTpanu3anuu. Y CIOBUS MPOTEKaHMS PeaKIyii 0OMeHa B pacTBOpax J0 KOHIIA.
Tunbl XUMUYECKUX peakini (10 MPU3HAKY «YHCIIO U COCTAB UCXOJIHBIX BEIIECTB M MPOAYKTOB PEaKIIUU») Ha
MpUMepe CBOMCTB BOJIbI. Peakiius pa3iokeHus - 3JIEKTPOJIK3 BOAbl. Peakiiuu coeTMHEeHUS - B3aUMOAeCTBIE
BOJIbI C OKCUJAMH METAJUIOB U HeMeTauloB. IIoHsATHE «THIpOKCUIBDY. Peakuiny 3aMelieHus - B3auMOJEHCTBUE
BOJIBI C IICJIOUHBIMHU U IIEJIOYHO3EMENIbHBIMH MeTaJlIaMu. Peakiiuu oOMeHa (Ha mpuMepe ruapoin3a cyibduaa
ATIOMUHUS 1 KapOuaa KaJIbITHsI ).
Pacuernble 3agaun. 1. Beraucnenne mo XMMHIECKAM ypaBHEHUAM MAcCChI WUIM KOJIMYECTBA BEMIECTBA IO
W3BECTHOM Macce WM KOJUYECTBY BEIIECTBA OJHOTO K3 BCTYMAIOIIUX B PEAKIUIO BEIIECCTB WM MPOIYKTOB
peakuu. 2. Berancienne Macchl (KOJIHMYECTBA BEIIECTBA, 00beMa) MPOAYKTa pEeaKIluu, €CIIH U3BECTHA Macca
MCXOJHOTO BEIIECTBA, COAEPIKAIIEero OnpeAeNIeHHYIO OO MpuMeceil. 3. Berancienne Macchl (KOJIMIecTBa
BEIIeCTBa, 00hEMa) MPOIYKTa PEaKIiy, eCIM U3BECTHA Macca pacTBOpPa M MaccoBas OISl pACTBOPEHHOTO
BEILECTBA.
Hemoncrpanuu. [Ipumeps pusnueckux seienuii. 1.11naBnenne napaduna.2. Bo3ronka iona niav 6eH30MHOM
KUCIOTHL. 3.PacTBopeHue okpalieHHbIX coneid. 4.JJuddy3us TymucThIx BEUIECTB C TOPALICH JIaAMITOUYKH
HakaluBaHus. [IpuMepsl XUMHYECKHX SBIICHUN: a) TOpEHHE MarHus; 0) B3aUMOACHCTBHE COJISTHONW KUCIIOTHI €
MpPaMOpOM KT MENIOM; B) TIoiy4eHne ruapokcuaa mean (I1); r) pacTBopeHne momryd4eHHOTO THAPOKCHIA B
KHCIIOTax; 1) B3anMojeicTBre okcuaa Meau (I11) ¢ cepHO KUCIIOTON ITPH HATPEBAHUM; €) pa3lIoKCHHE



TIepMaHTaHAaTa KaJIHs; ) B3aNMOeHCTBIE pa30aBICHHBIX KUCIOT ¢ MeTallaMe. Pazioxenne nepokcuaa
BOJIOpPO/ia MTOMOIIBIO TMOKCHAA MapraHia 1 KaTajias3bl KapTodes UM MOPKOBH.
JlaGopaTopHsbie onbITHL. 16.11pokanuBanne Meau B IUTAMEHH CITHPTOBKHU HIIH TOpelikh. 17. 3aMernenrne Meau B
pactBope xopuaa meau (II) xenezom.
Tema 5. IlpakTuxym 1. IIpocTeiimme onepanuu ¢ BeuecTBoM- 3 (4aca)
[Ipaktnueckas padota Ne 11IpaBuia TexHHKH O€30MaCHOCTH MPH paboTe B XMMUYECKOM KaOHHETE.
JlaGopaTopHoe 00opymoBaHNEe U OOpaIIeHue ¢ HUM.
IIpaxTrueckas padora Ne 2IIpu3Haky XUMHUYECKHX peaKIUi M UX KITacCU(UKAIUS.
[Ipaktuueckas padora Ne 3[IpuroroBienue pacTBopa caxapa ¢ 3alaHHOH MaccoBOM JoJieit
Tema 6. Teopust 31eKTPOJUTHYECKON AUCCOLMANNH H CBOMCTBA KJIACCOB HEOPTaHUYECKUX COeTMHEeHUI
(18 w)
PactBopenue kak pusnko-xumudeckuit nporecc. [loHsTHE 0 THApaTaX U KPUCTAJUIOTHIpaTax. PacTBOPHMOCTS.
KpuBble pacTBOpUMOCTH KaK MOJIEb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX BEIIECTB OT TEMIIEPATYPHI.
Haceiiennsle, HeHaCHIIIEHHBIE U IEPECHIICHHBIE PACTBOPBL. 3HAUEHUE PACTBOPOB ISl PUPOBL U CEIBCKOTO
xo3siicTBa. [loHsTHE 00 MEKTPONIUTHUECKON TUCCOMAIIUH. DIEKTPOIUTHI U HEIJIEKTPOIUTHL. MeXxaHu3M
JUCCOLUAIINH JIEKTPOJIUTOB C PA3TUYHBIM TUIIOM XUMHUYECKOM cBA3U. CTeNeHb 3JIEKTPOIUTHIECKOM
mucconuanyn. CuibHbIe U c1a0bie AIeKTpoIuThl. [[oHATHE 00 AIEKTPOTUTHYECKON JUCCOIHAIIHH.
DNEKTPONHUTHI ¥ HEDNEKTPOIUTHL. MeXaHU3M AUCCONMAIINH SIEKTPOIUTOB C PA3IHYHBIM THIIOM XUMHUYECKOH
cBsi3u. CTeneHp AEKTPOTUTHIECKOH qucconnanuy. CHUIbHBIE U cllabble NIeKTPOIUThl. OCHOBHBIE MOOKEHHUS
TEOPHUH IEKTPOIUTHUECKON Aucconranui. VIoHHbIE YpaBHEHNS PEakMH. Y CIIOBUSI MPOTEKAHUS PEaKIIUU
oOMeHa MeXIy 3JEKTPOIMTAMH JI0 KOHIIA B CBETE€ MOHHBIX IpezcTapineHnit. Kinaccudukanys noHoOB 1 UxX
cBoiicTBa. Kucinorsl, ux kinaccuduxamms. Jlucconuanus KUCIOT U UX CBOMCTBA B CBETE TEOPUHU
ANEKTPOIUTHUECKON Juccounanuu. MoseKyasipHble 1 HOHHBIE YPaBHEHUS peakUuuid KucioT. Bzaumopeiicteue
KHCJIOT C METaJUIAMH. DJIEKTPOXUMHUYECKUN P HANPSKEHUH METaIIOB. B3auMoaeiicTBuE KUCIOT ¢ MeTaJlJIaMu
Y OKCHJIaMU METaJUI0B. B3auMoeicTBrE KUCTIOT C OCHOBaHUSIMU - pe€aKklus HelTpanu3anuu. Bzaumoielicteue
KHUCJIOT ¢ coyisiMu. Mcrionb30Banne TaOIUIIBl PACTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHYECKUX CBOMCTB
kucioT. OcHOBaHUsI, WX Kiaccuurarus. Jucconuanns OCHOBaHUH U UX CBOWCTBA B CBETE TEOPUHU
ANEKTPOIUTHUECKON quccounanny. BzaumoneicTBre OCHOBaHUH C KUCIOTaMU, KUCJIOTHBIMU OKCUAAMU U
comsimu. Mcrionbp3oBaHue TabIHIBI PACTBOPHUMOCTH IUIS  XapaKTepUCTHKH XUMHUYECKUX CBOICTB
ocHoBaHUi1. Pa3noskeHre HepacTBOPUMBIX OCHOBaHUH Mpu HarpeBaHuU. CoJH, UX KIacCH(DUKALMS U
nucconuanys B ceere TO/l. pa3nuuHbIX TUIIOB cosieid. CBOKCTBA COJIEH B CBETE TEOPHHU JEKTPOIUTHUECKOM
Jicconualuy. BzanMoencTeue coliei ¢ MeTaJlJlaMM, YCJIIOBUS MMPOTEKaHUs ATUX peakinid. B3aumoeictaue
coJiell ¢ KHCI0TaMH, OCHOBaHUSAMH U coisiMU. Vcronb30BaHNe TaOIUIBI PACTBOPUMOCTH AJISI XapaKTEPUCTHKU
XUMHYECKHUX CBOMCTB coieil. O6o01ienue cBeeHuii 00 okcnaax, ux KiacCuPHUKaluy U XUMHUUECKIX
cBolicTBax. ['eneTnueckue PsIABI METAJUIOB M HEMETAJJIOB. | '€HeTHYecKas CBsSI3b  MEXIy KllacCaMHu
HEOpTraHWYecKuX BemecTB. OKNUCINTENbHO-BOCCTAHOBUTENbHBIE peaknun. OnpeeneHne CTENeHH OKUCICHUS
JUISL DJIEMEHTOB, 00pa3yIoIIMX BELIeCTBA pa3HbIX KilaccoB. Peakinuu nonHoro oomena u OBP. Oxucnurens u
BOCCTaHOBUTEIh, OKACIICHUE U BOCCTAHOBJICHHE. Peakiiu HOHHOTO 0OMEeHa U OKHCIUTENHLHO-
BOCCTaHOBHUTENbHBIEC peakunu. CocTaBiIeHNEe YpaBHEHHI OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINNA METOIOM
9JEKTPOHHOTO Oananca. CBOWCTBA MPOCTHIX BEUIECTB - METAIJIOB U HEMETAJIIOB, KUCIIOT U COJIEH B CBETE
MIPEJICTABICHUH 00 OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX MPOIECCaX.
JdemoncTpauuu. VcnpiTaHue BEMIECTB U UX PACTBOPOB Ha 3JNEKTPOINPOBOJHOCTh. 3aBUCUMOCTh
3JIEKTPOIPOBOAHOCTH YKCYCHOM KHUCIIOTHI OT KOHIIEHTpalluu. B3anMoelcTBUE IUHKA C CEPOM, COJISTHOMN
kuciaorToi, xmopuaom meau (II). l'openne maraus.
JladopaTopHbie onbIThI. 18. Peakiinu, XxapakTepHbIe ISl paCTBOPOB KUCIIOT (COSHOM WU cepHOit). 19.
[Toy4yenne u cBOHCTBa HEPACTBOPUMOTO OCHOBAHUS, HanpuMep ruapokcuaa mean (11).
20.B3anmMopeiicTBHEpacTBOPOB XJIOpUIa HATPHUS U HUTpaTa cepedpa. 21. Peakun, XxapakTepHble ISl paCTBOPOB
menovert (THAPOKCHUIOB HATPHUS WTH Kanwsl ). 22. Peakmum, XapakTepHbIE IJIs PACTBOPOB COJICH (HarpuMmep, st
xnopuma memu (I1)). 23. Peakmum, xapakTepHble 11T OCHOBHBIX OKCHIOB (HAIIpUMep, TS OKCHAA KaIbITHs). 23.
Peakuuu, xapakTepHbIe AJI1 KUCIOTHBIX OKCUIOB (HAIPUMED, IS YTICKUCIIOTO ra3a).
Tema. IlpakTukym 2. CBoiicTBa pacTBOPOB 3J1eKTPOJHTOB. (14ac)
ITpaxTrueckas padora Ne 4 «Pemenne DxcnepuMeHTanpHoe 3a1a4d mo TO Iy
[IpomexxyTouHas aTTecTarus (TecTupoBanue) 1 gac

Conep:xanue nporpaMmel.  Xummus 9 Kjiacc
Beenenue. O0mas xapakTepucTHKAa XUMHYECKUX 3JI€eMEHTOB U XUMHU4YecKuX peakuuii. [lepuoguueckuii
3akoH u Ilepuoauyeckas cucremMa XMMHYECKHX 3JIEMEHTOB
J. K. Menpaeaeena (11 u)
XapakTepucTrKa 3JIEMEHTA I10 €ro MonoxeHuto B [lepuoanyueckoit cucteMe XUMUYECKUX 3JIEMEHTOB



J. n. MenneneeBa. CBoiicTBa OKCHJIOB, KHUCJIOT, OCHOBaHHMU M COJIel B CBETE TEOPUH
3JIEKTPOIUTHIECCKON TUCCOIMAITIN U OKUCIICHUS-BOCCTaHOBIICHUS. [[oHITHE O IEPEXOAHBIX PJIEMEHTAX.
AmdotepHOCTh. ['eHeTHUECKHI psI TIEpeX0MHOTO dIeMeHTa. [leproanaeckuii 3akoH u [leproanaeckas
crucrema xumudeckux snemeHnToB JI. . Menaeneea. Xumuueckasi opraHu3anus >KUBOW U HEXXUBOMN TTPUPO/IBIL.
XUMHUYECKHUM COCTaB spa, MAHTUU U 36MHOM KOpbI. XUMHUECKHUE 3JIEMEHTHI B KJIIETKaX KUBBIX OPraHU3MOB.
Makpo- 1 Mukpo3neMenTbl. O000IIeHUE CBEICHII 0 XUMUYECKHX peakiusaxX. Kinaccudukanus XuMuaeckux
PEaKIuii Mo pa3INIHBIM MIPU3HAKAM: «IHCII0 U COCTaB PEArupyIONINX U 00Pa3yIOIIMXCS BEMIECTBY, «TEIII0OBOI
3 dhekT», «HampaBIeHNE)», «KM3MEHEHNE CTETIEHEH OKHMCIEHHS 3JIEMEHTOB, 00pa3yIOIuX pearupyromnme
BEIIECTBA», «(a3an, «HCIIOJIb30BaHUE KaTamu3aTopay. [loHsATHE 0 CKOPOCTH XUMUYECKOH peakiuu. DakTopsl,
BIIUSIONINE HA CKOPOCTh XUMUYECKHX peakuuii. KaramuzaTops! u karanu3. MHTHOUTOpEl. AHTHOKCHUIAHTEI.
HMemoncTpanuu. Paznnunsie popmel Tabmuiel [. . Menaeneesa. Mojenu aToMOB 3JieMeHTOB 1— 3-r0
MepHoI0B. MoJIeh CTPOCHHSI 3€MHOT0 I11apa (IMOMEPEeYHbIi pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMUYIECKOM
peakuuy OT OPUPOJIbl pEarHPYIOUINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMUMUYECKOHN peakliMK OT KOHIIEHTpaluu
pearupyronmx BeIecTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKOM peakluy OT IJIOIIAAU COMPUKOCHOBEHUS
pearupyronmx BemecTB («KUISIIUHN CII0i»). 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIny OT TEMIIEPATyPHhI
pearupyromux BeuecTB. ' OMOT€HHBIN U reTepOTreHHbIN KaTanu3bl. @epMEHTATUBHBIN KaTaJIN3.
HNurnéuposanue.
JladopaTopHbie onbIThbl. 1.  TlomydeHne THAPOKCHIA ITMHKA U UCCIICIOBAaHUE €TO CBOMCTB.
2.MopaenupoBanue noctpoenus Ilepuoanueckoit cuctemMsl xumudeckux snemenToB J. . Menneneesa. 3.
3amerneHue xerne3oM Meau B pactBope cynbdara menu (II). 4. 3aBHCHMOCTD CKOPOCTH XUMHUYECKOH PEAKIHH OT
MPUPOABI PEATUPYIOIINX BELIECTB HA IPUMEPE B3aUMOACHCTBUSA KUCIOT C METaJNIaMU. 5. 3aBHUCHMOCTD
CKOPOCTH XMMHUYECKOW PEaKIny OT KOHIICHTPAITUH PEarupyIoNuX BEMIECTB HA MPUMEPE B3aUMOICHCTBHS
LUHKA C COJITHOM KUCIIOTOM PAa3IMYHON KOHIIEHTpaluu. 6. 3aBUCUMOCTbH CKOPOCTH XUMUYECKON peaKIuu
OT IUTOIIAX COTIPUKOCHOBEHUS PEArupYIOLIUX BelecTB. 7. MoaenupoBaHue «KUIISIIETO CIos». 8.
3aBUCUMOCTH CKOPOCTH XUMHUUYECKON PEaKITUH OT TEMIIEPATYPHI pearupyroNuX BEMIECTB HA PUMEPE
B3anMozencTBus okcuaa menu (II) ¢ pactBopom cepHOIT KUCIIOTHI pa3inyHON TemmepaTypsl. 9. Paznoxenue
MIEPOKCHIA BOAOPOa ¢ TOMOIIbI0 okcuaa Mapranna (IV) u karanaser. 10. OOHapyxeHUE KaTaa3bl B
HEKOTOPBIX MUMIEBBIX MpoAykTaX. 1 1. MHrubupoBanre B3anMoIeHCTBHS KUCIOT C METAJUIaMU YPOTPOITHHOM.
Tema 1. Meraminl (14 4 + 2 u3 pe3epBa)
ITonoxenue metainos B [lepuoanueckoii cucreme xumMudeckux aueMeHToB [1. 1. Menneneesa.
MerTanmmnyueckasi KpECTALUTUYECKAas pelieTKa i MeTaTIecKas XuMudeckas cBsi3b. O0mme puzndeckue
cBoiicTBa MeTayutoB. CIIIaBEI, MX CBOMCTBA M 3HAUCHNE. XMMHYCCKHE CBOMCTBA METAJIJIOB KakK
BOCCTAaHOBUTEIICH, a TAKXKE B CBETE MX MOJIOKCHHSI B DJIEKTPOXUMUUYECKOM PSITY HAMPS>KEHUH METaJIOB.
Koppo3us metamioB u criocoObl 00pb0kI ¢ Hell. MeTtamisl B pupoie. OO0Ime crnocoObl UX MOTyUeHUs.
OO0mrast xapakTepuCTHKA MEJOYHBIX MeTAIOB. MeTausl B mpupose. O0mue croco0bl UX TOTyUeHUS.
Crpoenue aromoB. lllenodnbie MeTamIbl — MPOCTHIE BemecTBa. BakHelne coeIMHEHNS MET0YHBIX METAIIIOB
— OKCHJIBI, THAPOKCHUJIBI U CONU (XJIOPUIBI, KApOOHATHI, CyIb(aThl, HUTPATHI), UX CBOWCTBA U IPUMEHEHUE B
HapoIHOM xo3siicTBe. Kanuiinbie ynobpenusi.
OO0masi xapakTepucTHKA 3J1eMeHTOB riaBHoi moarpynnsl Il rpynnel.  CTpoeHUE aTOMOB.
[lenoyHO3EMENBHBIE METAITBI — MPOCTHIE BellecTBa. BaxkHeilme coeAMHEeHUs eI0YHO3EMENbHbIX
METAIJIOB — OKCHIBI, THAPOKCHABI M CONH (XJIOPHIIBI, KapOOHATHI, HUTPATHI, CYIb(atsl, GpocdaTsl), Ux
CBOIMCTBa U NPUMEHECHHUE B HAPOJHOM XO3sIHCTBE.
Amomunnii. CTpoeHue atoma, (pu3nueckue 1 XUMHUUECKUE CBONMCTRA MPOCTOro BenecTBaCoeTuHeHUS
AIIOMUHUSI — OKCHUJ U THIPOKCHU]I, UX aM(oTepHbIN XapakTep.Baxueiimue conu anromunus. [Ipumenenue
AJTIOMUHUS U €r0 COETUHEHUMN.
Kenezo. Crpoenne atoMa, HU3UICCKIEC M XUMUISCKHAE CBOMCTBA IIPOCTOTO BEMIeCTBA. ] eHETHIECKUE PSIIBI Fe*?
u Fe™ Baxueiimue conu xkesesa. 3HaueHHE KeJe3a U ero COEAMHEHUH JIJIs1 TPUPOJIBI U HAPOJHOIO XO3SICTBA.
JdemoncTpamuu.O0pa3Iiibl MEJ0YHbBIX U MIETOYHO3eMEeNTbHBIX MeTauioB. O0pa3Iis! CrutaBoB. B3anMopeiicTeie
HaTpus, TUTUS U KaJblUd ¢ BOJION. B3auMoielicTBe HATpHUSl U MarHus ¢ KUCJI0opoaoM. Biaumoneiictere
MeTaIIoB ¢ Hemeramiamu. [lomyuenue ruapokcuios xenesa (11) u (110).
JlaGopaTopubie onbiThl. 12. B3anmopneiicTBUE pacTBOPOB KHCJIOT U COJIEH C MeETaljIaMu.
13.03nakomiteHue ¢ pyaamu xenesa. 14. OkpammrBaHye TIIaMeHH COJISIMU IIEJT0YHBIX METaIoB. 15.
BsaumopeiictBue kanbius ¢ Bonoil. 16.1lomy4uenne ruipokcria KaabIus U HCCIE0BaHNE €ro CBOMCTB.17.
[Tonydyenue ruapokcuga allOMUHHUS U HCCIENOBaHHUE ero cBoilcTB. 18.B3ammopeiicTBue xenesa c
consiHoM kucnoroit. 19. ITomyaenue ruapoxcunos xenesa (1) u (I11) n n3yvyeHne ux cBOMCTB.
Tema 2. IlpakTukym 1. CBoiicTBa MeTa/IJI0B U UX coequHenui (1 1)
1. OcymiecTBieHNE IEMTOYKH XMMUYECKUX MpeBpalieHuil. 2. [Tonydenue u cBoiicTBa coeTMHEHUI
MeTauioB. 3. Pelenue skcnepruMEeHTANIBHBIX 33/1a4 Ha pacliO3HaBAHUE U MOJIYYEHHUE COCAMHEHUM METaJIIOB.
Tema 3. Hemertasuibl (24 1)



OO6mras XxapaKTepUCTHKa HEMETAILIOB: TojioskeHne B [leprnonnueckoit cucteMe XUMHIECKHUX 3J1eMeHToB /1. .
MemnneneeBa,0c00HHOCTH CTPOSHHSI aTOMOB, 3JIEKTPOOTPHLIATENLHOCTH (D0) Kak Mepa «HeMETaJUIMYHOCTHY,
psan 30. Kpuctammndeckoe CTpOCHIE HEMETAUIOB — IMPOCTHIX BEIIECTB. AUTOTpomyst. Pu3ndecKkre CBOHCTBA
HeMeTayu10B. OTHOCUTEIHHOCTh MOHSATHH «METAIUD H «HEMETaID).

Bopopoa. Ilonoxenne Bogopona B [lepuonnueckoit cucreme xumudeckux 3ineMeHToB JI. M. Menneneesa.
Ctpoenue aroma 1 MoneKyibl. PU3NUEcKre U XUMUYECKHE CBOMCTBA BOJIOPO/IA, €TO MOJIyYEHUE U TPUMEHEHHE.
Boaa. Ctpoenue momnekynnsl. Bomopoanas xumudeckas CBs3b. OU3HMUECKIE CBOMCTBA BOBI. AHOMAIMH CBOWCTB
BozbL. [ mupoduiibHbIe U THAPO(HOOHBIE BenecTBAa. XMMHUIECKUE CBOMCTBA BOIBI. KpyroBOpoT BOABI B TIPUPOJC.
Bopoouncrka. Aspanus Boabl. beitoBeie hunbTpel. MuHepanbHbie BOABL. JucTHIIMPOBaHHAS BOJA, €€
MOJTy4eHNE U IPUMEHEHHE.

Oo0mas xapakTepucTika rajgoreHoB. CtpoeHue aroMoB. [IpocThie BeecTBa 1 OCHOBHBIE COEAMHEHUS
raJloreHoB, UX cBolicTBa. KpaTkue cBeaenus o xiope, Opome, Grope u fioge. [[pumeHeHre TaoreHoB U HX
COEIMHEHH B HAPOJHOM XO3SHCTBE.

Cepa. CtpoeHue aTroma, aJuIOTPOIIUS, CBOMCTBA U TPUMEHeHHe poMOudeckoii cepsl. Oxcunbl cepsl (1V) u (VI),
UX TMOJIyueHHe, CBOiicTBa U mpuMeHeHne. CepHas KHCIIOTa U €€ COJIM, UX MPUMEHEHHE B HapOJIHOM XO35HCTBE.
ITpou3BOACTBO CEPHOU KHUCIIOTBHI.

A3ot. CTpoeHHe aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOIO BEIECTBA. AMMHUAK, CTPOCHHE, CBOMCTBA, IOJIyYECHUE
u mpuMeHerne. Cojili aMMOHWSI, X CBOMCTBa u nmpuMeHenue. Oxcuast azora (I1) u (IV).A3otHas kucnora, ee
CBOICTBa U MpUMeHeHHne. HuTpaTsl 1 HUTPUTEL, TpoOsIeMa UX COAep KaHMsI B CEIbCKOXO3IUCTBEHHON
NPOLYKIHU. A30THBIC yI0OpEHHS.

Docdop. CTpoeHre aToma, aJUIOTPOITHS, CBOMCTBA Oesoro u KpacHoro (ocdopa, nx mpuMeHeHrne. OCHOBHBIC
coenuHenus: okcua hocdopa (V) u oprodochopnas kuciora, hocharsl. DochopHbie yao0OpeHHs.

Yraepoa. CtpoeHue aroma, aJulIoTponus, cBoicTBa Moaudukanuii, npumenenue. Oxcuasl yraepona (1) u (IV),
WX CBOMCTBa 1 puMeHeHne. KapOoHaThI: KalbIUT, CO/Ia, TIOTAIIl, MX 3HAYeHHE B IPUPOC U )KU3HH YEIIOBEKa.
Kpemuuii. Ctpoenue atoma, KpUCTAJUIMYECKUI KpeMHUH, ero cBoiicTBa U npumenenne. Oxeun kpemuus (IV),
€ro IpUpPOAHbIE pa3HOBUAHOCTU. CHIHMKAThl. 3HAUEHUE COSANHEHUI KPEMHUS B )KUBOM U HEXKUBOM MPUPOJIE.
[loHATHE O CUITMKATHOM MTPOMBINUICHHOCTH.

JdeMoHcTpanuu.

OO6pas31ibl raJIoreHOB — MPOCTHIX BellecTB. B3anmoeiicTBre TajJoreHoB ¢ HATPHEM, C aTFOMUHHUEM.
BriTecHeHre XJiopoM OpoMa MM MOJia U3 PACTBOPOB X COJjIei. B3auMoelicTBrE Cephl ¢ METaLIaMH,
BOJIOPOIOM U KHCIIOPOJIOM. B3anMozericTBre KOHIIEHTPUPOBAHHOW a30THON KUCIIOTHI ¢ Mefblo. [lormomenue
yTJeM pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccTaHoBIeHNE Meu u3 ee okcuaa yriieM. O0pasisl TPUPOTHBIX
COeAMHEHHH XJI0pa, cepbl, hocdopa, yrinepoaa, kpemuust. OOpa3ubl BaXHEHIINX JJIs HAPOAHOTO XO35HCTBA
cynb]arToB, HUTPATOB, KapOOHATOB, PocdaroB. OOpa3Lbl CTEKIA, KEPAMHUKH, IEMEHTA.

Jlagoparopubie onbiTbl. 20. IlonydyeHue u pacrno3HaBaHHE BOJAOPOIA.

21. UccaenoBanre MOBEPXHOCTHOTO HATSHIKEHHUS BOIBL.

22.PacTBOpeHME NEpMaHTraHaTa Kalaus WK MEAHOTO Kylopoca B BOJE.

23. I'mapararus o6e3BoxeHHOTo cynbdara meau (11).

24. V3roToBIICHHE THUIICOBOTO OTIIEYaTKa

25. O3HaKOMIJIEHUE C KOJUIEKIIUEH OBITOBBIX (DUIIBTPOB.

26. O3HaKOMIIEHHE C COCTaBOM MUHEPAIbHON BOJBI.

27. KauecTBeHHas peakuus Ha TajlOr€HUI-UOHBI.

28. [Tomyuenue u pacrno3zHaBaHHE KHCIOPO/Ia.

29. 'openue cepsl Ha BO3yXE U B KUCIOPOJIE.

30.CgoiicTBa pa30aBICHHON CEpPHOM KHUCIOTHI.

31. 3ydyeHue CBOMCTB aMMHUaKa.

32. PacriozHaBaHue coyieif aMMOHUS.

33. CgoiicTBa pa30aBIeHHON a30THON KHUCIIOTHI.

34. B3anmoelicTBie KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MEIBIO

. 35. T'openue ¢pochopa Ha BO3AyXE U B KUCIOPOJIE.

36. Pacno3naBanue ¢gocdaros.

37. I'openue yriis B KUCIOPOJIE.

38. [lomydeHue yroapbHOU KUCIIOTH U U3ydeHue ee cBOMCTB. 39. Ilepexon kapOoHaTOB B rHApOoKapOoHaThI. 40.

Paznoxxenue runpokap6onara Hatpus. 41. Ilonyuenne KpeMHEBOH KHCIOTHI M U3YUYEHHE €€ CBOMCTB.

Tema 4. IlpakTukym 2. CBoiicTBa coequHeHuii HeMeTaJL10B (3 )’

1.Pemmenue sxciepuMeHTaNbHBIX 33124 110 TeMe «l[loarpymnma rasoreHosy. 2.Pemenue 3KkcepuMeHTalbHbBIX
3agad o eme«lloarpynma kuciaopona». 3. Pemenue akcriepiMeHTANIBHBIX 3aa4 1o Teme «lloarpymnmna asoray.
4. Pemenne skcriepuMEHTANBHBIX 3a1a4 110 Teme «lloarpymnma yraepoaay. 5. [lomydenue, cobupanue n
pacro3HaBaHUE Ta30B.

Tema 5. KpaTkue cBeieHus 00 OpraHu4ecKuX coequHeHUsAX 4 yaca



YraeBoaopoasl. Heoprannueckue U opraHuyecKue BellecTBa. Y TIeBo0poibl. MeTaH, 3TaH, NpoIaH Kak
MIpeJIeNIbHBIC YIIICBO- JOPOABl. DTHIICH U allCTUJICH KaK HETpeaeabHbIe (HEHACHIIIICHHBIC) YIIICBOAOPOIbI.
I'openne yrneBonoponoB. KauecTBeHHBIE peakliy Ha HEMPEIeNbHbIe coenHeH . Peaknns AeruApupoBaHus.
Kucnoposconepskamine opraHndecKie Coeiu- HeHNs. DTIIIOBBIN CIIUPT, €ro NOJIy4YeHne, TPUMEHEeHHEe U (PH3NO0-
JIOTUYECKOE AeHcTBHe. TpexaToMHBIN ciupT riuieprud. KauecTBeH- Has peakiusi Ha MHOTOATOMHBIE CTIUPTHL.
VYKCycHas, CTeapUHOBas M OJICHHOBASI KMCIOTHI — MPEACTABUTEIH Kiacca KapOOHOBBIX KHCIOT. JKupel. MbLia.
A3oTCcoaepxalre OpraHunvdeckue CoOequHeHNA. AMUHOTPYIIA. AMHHOKHCIOTH. AMHHOYKCYCHASI KHCIIOTA.
benku (mporenns), nx QyHKIINHU B )KUBBIX oprann3Max. KadecTBeHHble pe- akuuu Ha Oenku. JleMOHCTpaIum.
Mopnenu MoJIeKyNT METaHa, 3TaHa, IIPOITaHa, 3TH JICHA U alleTiiieHa. B3auMoeiicTBrue aTuineHa ¢ OpoMHO# BoJoH
Y pacTBOpPOM IepMaHTraHarta Kanus. O0Iue XUMIUIeCKe CBOWCTBA KUCIIOT Ha TPUMEPE YKCYCHOM KHCIIOTHI.
KauecTBennas peaxiiyst Ha MHOTOaTOMHbIE cTUPTHL. JIaGopaTopHble onbITEL. KadecTBeHHBIE peakiiny Ha OEIKH.
Tema 6. O6001IeHHe 3HAHUI 10 XMMUH 32 KYPC OCHOBHOM 1K0JbI. [loaroroBka K rocyaapcrBeHHOM
utorosoi arrecrauuu (I'A) (7 4)

[lepuonuueckuit 3axoH u [lepuonnueckas cucreMa xumuueckux snemeHToB /. V1. MenneneeBa. ®usznueckuil
CMBICJI TIOPSIIKOBOT'O HOMEPA JIEMEHTa, HOMEPOB MEPHO/Ia U TPYIIIBI. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
JJIEMCHTOB U UX COGILHHGHI/II)'I B II€proOJax U rpymniax B CBETC HpeﬂCTaBHCHI/Iﬁ O CTPOCHHHU AaTOMOB 3JICMCHTOB.
3HaueHNe MePHOAMYECKOTO 3aKOHA. BUIBI XUMHUYECKHX CBSI3€H M TUIIBI KPUCTAJUIMYECKUX PEUIETOK.
B3anMocBs3b CTpoeHUS U CBOMCTB BemecTB. Kitaccnukarius XuMIIeCKIX peakiinii 1o pa3IuIHbBIM ITpHU3HAKaM
(YMCI0 ¥ COCTaB pearupyromux 1 00pa3yrOIIMXCs BEIIESCTB; HAIMYHE TPaHUIlbl pa3nena (a3; TerioBoit 3¢ ¢hekT;
W3MEHEHUE CTEIICHEeH OKUCIICHUSI aTOMOB; UCIIOJL30BAaHUE KaTaau3aTopa; HalpaBlieHUe npoTekanus). CKopocTh
XUMUYECKUX peakIuii u (pakTopsl, BIUMomue Ha Hee. OOpaTUMOCTh XUMHUICCKUX PEAKIIMHA U CITOCOOBI
CMCHICHUA XUMHUYCCKOTO PABHOBECHS.

[IpocTeie u croxxHBIE BeliecTBa. MeTamibl 1 HeMeTallbl. [ 'eHeTHIecKre psIbl MeTallla, HeMeTasia u

nepexoHoro MeTayta. OKCUABIN TUAPOKCHUIBI (OCHOBaHMSI, KUCIOTHI, aM(pOTEpHbIE THAPOKCHIBI), con. Mx
coCTaB, Kiaccu(uKanus U 00Irue XUMUIECKHE CBOMCTBA B CBETE TCOPHH JICKTPOJIMTUUCCKOHN TUCCOLIUAIUH.
IIpomexxkyTounas arrectauus (TecTupoBanme) - 1 yac

CucreMa OLEHKH JOCTHKEHHS IJIAHMPYEMbIX Pe3y/JIbTATOB OCBOCHUSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
Cucrema OIeHKH MPeTyCMaTPUBAET YPOBHEBBIN MOIXOIK COACPKAHUIO OIICHKH U MHCTPYMEHTAPHIO IS

OLICHKHN JOCTHXXCHUA INIAHUPYCMBIX PE3YyJIbTAaTOB!:
-0a306blil ypo6eHs NTOCTIKEHUH — YPOBEHb, KOTOPBIN IEMOHCTPHPYET OCBOCHHE YYEOHBIX ACHCTBHM C
OTIOPHOH CHCTEMOM 3HAaHUH B paMKax Uama3oHa BBIIACNEHHBIX 3a1a4. OBnaieHne 0a30BbIM YPOBHEM SIBIISETCS
JIOCTATOYHBIM JJISl TIPOIOJDKEHISI 0OydeHus Ha cleIyrole cTynern oopa3zoBanws. JlocTimkeHno 6a30Boro
YPOBHS COOTBETCTBYET OTMETKA «YIOBJIETBOPUTEIBHO» (TN OTMETKA «3», OTMETKA «3aYTEHOY).
-Ilpegvliuenue 6a308020 ypoBHS CBUIETENHCTBYET 00 YCBOSHHH ONIOPHOM CHCTEMBI 3HAHUH Ha YpOBHE
OCO3HaHHOTO MPOMU3BOIBLHOTO OBNAICHHUS YUeOHBIMHU JICHCTBUSIMH, @ TAKXKe O KPYro3ope, MHUPOTe HHTEPECOB.
* TIOBBITIICHHBIA YPOBEHb JOCTIKEHUS TIAHUPYEMBIX PE3YIbTATOB, OIEHKA «XOPOIIoy» (0OTMETKA «4»);
* BBICOKHH YPOBEHb JIOCTHKEHHUS ITITAHUPYEMBIX PE3YJIbTAaTOB, OIIEHKA OTIMYHO» (OTMETKA «5»).
- HWHCe 6a308020:
IloHmKeHHBIN YPOBEHB JOCTIKEHUI CBHIIETENLCTBYET 00 OTCYTCTBUU CHCTEMATHUECKON 0a30BOM TIOJITOTOBKH,
0 TOM, HMEIOTCS 3HAUNUTENbHBIE MPOOETbl B 3HAHUX, AlbHelee o0y4yeHue 3arpynHeHo. [Ipu atom
o6yqa}01u1/1171051 MOJXET BBIMNOJHATL OTACIIBHBIC 3alaHW IMOBBIMNICHHOT'O YPOBHA.
* MIOHIKEHHBIA YPOBEHB JOCTH)KEHUH, OIIEHKA «HEYIOBIETBOPUTEIHLHOY» (OTMETKA «2%);
* HU3KUI YPOBEHB JIOCTIKEHH, OIIEHKA «IIOX0» (OTMETKa «1»).

Ouyenka npeoMemHbIX pe3yibmamos

Or1ieHKa NPeIMETHBIX PE3yIbTATOB MPEJCTABISIET COO0H OIIEHKY JOCTHKCHUS 00YJAIONIMMCS IIIAHUPYEMBIX
PE3yNbTaTOB 10 OT/ICIBHBIM IPEAMETAM.

OCHOBHBIM 00BEKTOM OIICHKH MPEAMETHBIX PE3yJIbTaTOB B COOTBETCTBUH ¢ TpeOoBaHUsMHU CTaHIapTa ABISCTCS
CIOCOOHOCTH K PEIICHUI0 y4eOHO-TT03HABATENFHBIX H YIeOHO-TIPaKTUYECKUX 3a]]a4, OCHOBAHHBIX Ha
U3y4aeMoM y4eOHOM MaTepHaie, C UCTIOJIb30BaHNEM CITOCOOOB JICWCTBHIA, B TOM YHCIIE METAPEAMETHBIX
(TI03HaBaTENBHBIX, PETYISITUBHBIX, KOMMYHUKATUBHBIX ) JEHCTBHN.

Ouenka yMeHMii CTABUTH ONBITHI.
OTMeTKa «5»:
MPaBUJIHHO OMpEIeeHa 1IeNb OMbITa;



CaMOCTOSITENTFHO U TIOCIIEIOBATEIHHO TPOBEIEHBI TOI00P 000pyHOBaHUS M 0OBEKTOB, a TaKke padoTa 1mo
3aKJIaJIKe OIbITA;

HAy4YHO, TPAMOTHO, JIOTUYHO ONMCaHbl HAOIIOAEHUS U CPOPMYIHPOBAHEI BHIBOJBI H3 OIBITA.

OT1MmeTKa «4»:

MIPaBUJILHO OTpEieicHa 1eh OIbITA;

CaMOCTOSITENILHO TIPOBE/ICHA paboTa 1Mo Mmoadopy 000pyIOBaHMs, O0BEKTOB;

IIPH 3aKJIAKE OTBITA AOMYCKAIOTCS: 1-2 omMOKH, B IIEJIOM TPAMOTHO ¥ JIOTHYHO ONMCAHBI HAOIIOIEHUS,
c(hopMyTUPOBaHBI OCHOBHBIE BBIBOJIBI U3 OTIBITA;

B OMHMCAaHWUU HAOJIOICHUH TOMYIIEHB HETOYHOCTH, BHIBOJIBI HETIOJTHBIC.

Ot1meTka «3»:

IIpaBuBHO OmpeIenieHa IeNb OIBITa, TT0A00p 000PYAOBAHMS M OOBEKTOB; PAOOTHI IO 3aKJIAKE OIIBITA
IMPOBCACHLI C TIOMOIIBIO YUUTEIIA,

JlomyiieHsl HETOYHOCTH M OIIMOKY B 3aKJIaJIKE OTBITA, HAIIMCAHWU HAOIIOIeH!Us, JOPMHUPOBAHUN BHIBOJIOB.
OTMeTKa «2»:

HE OIpEeJIeJIeHa CAaMOCTOSATENBHO 1I€JTh OIBITA, HE MOJTOTOBICHO HYKHOE 000py/I0BaHHE;

JONYIICHBI CYIIICCTBCHHBIC OIHI/I6KI/I IIpU 3aKJIaIKE ONbITAa U €ro O(bOpMJ'[CHI/II/I.

OuneHkKa yMeHUil NPOBOAUTH HAOII0IEHHS.
Yyumenwv oonocen yuumuvigamo:
MPABWILHOCTh TIPOBEICHUS;
YMEHHS BBIETISTH CYIIECTBEHHBIE IPU3HAKH, JIOTHIHOCTH M OMOJIOTHYECKYIO TPAMOTHOCTH B O()OPMIICHUN
PE3yNIbTaTOB HAOMIOACHUH U B BBIBOJIAX.

Ot1meTka «5»:

NPaBUIIBHO 10 33JIaHUIO0 MPOBEACHO HAOIIOICHHE;

BBIJICJICHBI CYIIECTBEHHBIE MPU3HAKHU, IOTHYHOCTh U Hay4Hast IPaMOTHOCTb B O(DOPMIICHHHN PE3YJIbTaTOB
HaOJIIOIEHUH U B BEIBOAAX.

OT1MmeTKa «4»:

NPaBUIIBHO M0 33JaHUIO0 MPOBEACHO HAOIIOICHHE;

NpY BBIJCTICHUH CYILIECTBEHHBIX MPU3HAKOB y HaOI01aeMOro o0beKkTa (Tpolecca) Ha3BaHbl BTOPOCTEIICHHBIE;
JOIyLIeHa HeOPEeKHOCTh B 0(OPMIICHUN HAOJIIOJCHUH U BEIBOOB.

OT1meTka «3»:

JOMYLICHBI HETOYHOCTH, 1-2 OIMOKK B MPOBEACHUH HAOIIOACHUH MO 3a1aHUI0 YIUTEIS;

NpY BBIICTICHUH CYILIECTBEHHBIX IPU3HAKOB y HAOII01aeMOTo 00BbeKTa (TIpoLecca) BbIACTICHBI JIUIIb
HEKOTOpEIE, TOMYyIIeHB 1-2 ommOKku B 0hopMIIEHUN HAOJIIOICHUA U BEIBOJIOB.

OtMmeTka «2»:

Honymiens! 3-4 ommOKy B IPOBEACHNUHN HAOIIOACHUH 10 3aAaHUI0 YUUTEIIS;

HenpaBuiibHO BeIIENEHBI IPU3HAKK HaOM01aeMoro o0beKTa (mporuecca); JomyeHs! 3-4 ommoky B

o opMIICHUH HAOJIIOICHUI U BHIBOJIOB.

Ounenka 3HaHMI B opMe YCTHBIX OTBETOB y4aIMXCs

OTtMeTKa «5» - CTaBUTCS, €CITH JIOTMIESCKU TOCIIE0BATEIBHO MOTHOCTBIO PACKPHIT OTBET HA BOTIPOC,
CaMOCTOSITEIILHO 000CHOBAH M MPOUJLTIOCTPUPOBAH, CIIEIaH BBIBO/I, BO BPEMsl OTBETA UCIIOIb30BAIaCh HAYYHAsS
TEPMHHOJIOTHA. BocnpuHuMaeT HHPOPMAIIHIO C TIEPBOTO TPEIbSIBICHUS

IMuceMeHHYI0 HHPOPMALIMIO BOCIHPUHUMAET CAMOCTOSITEILHO;

CII0COOEH BBIZENNUTH TTIABHOE CAMOCTOSTENHHO

Pe3ynbrar mosmy4aer OpUTMHAIBHBIM TBOPYECKHUM CIIOCOOOM CIIOCOOCH JaTh pPa3BEPHYTHIM OTBET U
apryMEHTHPOBAaTh CBOE MHeHHe\pelleHne Croco0eH 1aTh OOBEKTHBHYIO OIEHKY Pe3yiIbTaTy CBOEH paboTHI,
T.K. MIOHUMAET CYTh CBOHMX JMJOMNYIICHHBIX ONIMOOK IMOJYYHMB 3aJaHHE IUIAHUPYeT paboTy m0 e€ Hayaia He
HYXKIAaeTCsS B JIOTOJIHUTEIBHBIX TOSCHEHHSIX

Boimonusist paboty, paboTaeT TOYHO MPHUIACPKUBASLCH IJIaHA

3akoHYMB PpabOTy MpOBEpsET €€ pe3ysbTaT, HAXOAUT M HCIPABISACT OIMMOKU MOXKET CaMOCTOSTEIIBHO
JIOHECTH CBOIO MBICNb JIO JIPYT'MX OOBIYHO OTBEYACT, 1aBas pPa3BEPHYTHIA OTBET

CrocoOHOCTh OTCTaMBaTh apryMEHTHPOBAHO COOCTBEHHYIO TMO3MUIIMIO OTCTAaWBaeT apryMEHTHPOBAHO
CriocoOHOCTh THOKO (Pa3yMHO W OCO3HAHHO) MEHSATh COOCTBEHHYIO MO3HUIIMIO OOBIYHO MOXKET B Cllydae
HEOOXOINMOCTH

OTMeTKa «4» - CTAaBUTCS, €CJIU TPU NPABUIHLHOM OTBETE YYAITUICS HE CIOCOOEH CAaMOCTOSATEIILHO U TIOJTHO
000CHOBATH M TIPOHJLTIOCTPUPOBATH €TO.

BocnpuHumas HHGOPMALIKIO - HYKIACTCS B IOLIATOBOM IPEABSBICHHM C IOIIArOBBIM KOHTPOJIEM
YCBOCHUS



[Ipu BocipusATHY MHCEMEHHON MHPOPMAIINH HYKAAE€TCS B Pa3bsCHEHUSAX HYXKIAETCSH B JOMOIHUTEIHHBIX
(HABOASIIMX, YTOUHSIOMINX BOMPOCax);

BOCTIPOHM3BOJIUT TPEIJIOKECHHBIN yIUTENleM alTOPUTM CIIOCOOEH JaTh NPaBHILHBIA OTBET, HO HE MOXET
ero 000CHOBaTh HE BCETJa MOXET NaTh OOBEKTUBHYIO OIICHKY PE3YNIBTAaTy CBOEH pabOThI, KaK TPABHIIO,
BUJUT JOMYIICHHBIC OIIMOKU

TUTaHUpYeT paboTy B XOJe caMoil padoThI;

OTCTYIIAeT OT IUTaHA B ACTAJISAX, COXPaHSAS OOIIYIO TOCIEAOBATEIHLHOCTh EHCTBUS

HE JOBOIUT pabOTy 10 KOHIIA ;

pe3yapTaT HE TMPOBEPSET, T.K. TOBOJILCTBYETCS JIOOBIM PE3yabTaToM;

MOKET JJaTh OTBET C MOMOIIbI0 HABOMSIIUX BOIIPOCOB;

OTBEYaeT, JlaBas HEIOJIHBIM OTBET;

(hOpMyJIUPOBKH BOTIPOCOB HE BCErJla MOHSATHBI COOCCEAHUKY M TPEOYIOT YTOYHCHHIA

JTIOKa3bIBAET CBOIO TOUKY 3PEHUS HE BCErAa apryMeHTHUPOBAHO

OT1MeTKa «3» - CTaBUTCS, €CIM yJYaIlMics 1aéT HE TOYHBIM WX HE MOJHBIA OTBET HA MOCTaBJICHHBIA BOIIPOC,
HE TPaBUJIBHO MPOU3HOCUT OMOJIOTHYECKHE TEPMUHBI, HE MOKET TOYHO CPOPMYITHUPOBATh, 000CHOBAThH CBOM
OTBET. HE BOCHPHHUMAET YCTHYIO WHCTPYKIIHUIO;

TP MMUCBMEHHOM BOCIIPHATAN HHPOPMAIINK HYXKTaeTCS B IMOMIArOBOM MPEIBSIBICHUU C ITOMIATOBBIM
KOHTPOJIEM;

MPUXOAUT K OTBETY HEPALMOHAIBHBIM, «UIMHHBIMY» MTyTEM

MPUXOAUTCS «BBITSITUBAThY OTBET ;

HE MOXXET OOBEKTHBHO OIICHHTH CBOIO PabOTy, T.K. HE MOHHUMAET, YTO JOIYCTHJI OIMHUOKH ;

BOOOIIIE HE COCTaBJSCT IUIaHa PaboTHI ;

HauMHaeT paboTaTh MO IUIaHY, HO B XoJ¢ paboThl rpy00 HapyliaeT MOPSIOK JIEHBUH;

pe3yapTaT HE TMPOBEpsET, T.K. Bceria YOSKIEH B €ro MpaBHILHOCTH

HE MOJXKET JIOHECTH CBOIO MBICIH JI0 JAPYTHX JakKe C TMOMOIIBI0 HABOMSAIIUX BOIIPOCOB;

MPAKTHYECKU HE MOXKET (HOPMYJIHUPOBATH BOIPOCHI, IOHATHBIC COOCCEIHUKY;

KaK MOPaBUIIO, HE MOXET apryMEHTHPOBAHO OTCTOSITh CBOK IMO3ULUIO;

KAaK MOpPaBUIO, HE MOMYUHSETCS PELICHUIO TPYIIbL.

OTMeTKa «2» - CTaBUTCS, €CIIM yJallUics 1aéT He MPAaBUIBHBIA OTBET Ha IMOCTABJIEHHBIHN BOIIPOC, HE
JIEMOHCTPUPYET YMEHHUE UCTIONB30BATh IIPH OTBETE WILTIOCTPATUBHEIN MaTepual.

OneHka JesiTeIbHOCTH YYAIUXCHA MPH padoTe ¢ pUCYHKAMH, CXeMaMH, Ta0aamaMu

OTtMmeTKa «5» - cTaBUTCS, €y padoTa BHIMIOJIIHEHA TOYHO, €CTh 0003HAYEHHSI U TIOANMCH, TIPAaBUIILHO
YCTaHOBJIEHBI IPUUNHHO-CIIEICTBEHHBIE, IPOCTPAHCTBEHHBIE U BPEMEHHBIE CBSI3H, IIPU OMMCAaHUU
UCIIOIB3YIOTCS TOJIBKO CYIIECTBEHHBIC IPU3HAKH, CIECIIAHBI BEIBOJBI.

OTMeTKa «4» - CTaBUTCS, €CIIM €CTh HETOYHOCTH IPH BBIITOJIHEHUH PUCYHKOB, CXeM, TaOJHII, HE BIHSIONINX
OTPHULIATENILHO Ha PE3yJbTaT pabOThl, OTCYTCTBYIOT 0003HAUEHHS U TTOAIUCH; €CTh OLTHOKU B CPaBHEHUH
00BEKTOB, UX KJIacCU(HUKALUU HA TPYIIIBI 10 CYLIECTBEHHBIM IIPU3HAKAM.

OTtMeTKa «3» - CTaBUTCS, €CIIM TPY OMMMCAHNH 00BEKTOB MPE00IaJaloT HECYIIECTBEHHBIE €T0 MTPU3HAKH,
y4aluiics He MOXKET MOATBEPAUTH CBOM OTBET CXEMOM, PUCYHKOM.

OTtMmeTKa «2» - CTaBUTCS, €CIH yJaluiics He 3HaeT (HaKTHUECKU MaTepHall, IposBIsSeT OTCYTCTBUE YMEHHUS
BBINIOJIHATH PUCYHKHU, CXEMbI, HEIPABUIIbHO 3aII0HSICT TaOIHIIBI.

O1eHKA 0TBETOB YYaIIMXCsl IPH MPOBEAEHUN NPAKTHYECKUX H JIA00PATOPHBIX padoT

OueHka «5» CTaBUTCS B CIEAYIONIEM Cllydae:

-- mabopaTopHast paboTa BBIITOTHEHA B TIOJTHOM 00beMe ¢ COOJTI0OIeHHEM HE0OXO0IMMOI TIOCIIeI0BATCITLHOCTH
IMMPOBCICHUA OIIBITOB U U3MEPCHUU,

-- yYaIIUHCS CAaMOCTOATENBHO M PAIIMOHAIEHO CMOHTHPOBAJ HEOOX0uMoe 000pyIOBaHHE, BCE OMBITHI ITPOBET
B YCJIOBHAX M PEXXHUMaX, 00€CIeUNBAONINX MOTyUeHHNE MTPABIIIBFHBIX PE3YIBTATOB U BBIBOAOB; COOITIOIAN
TpeOoBaHMsI 0E30MACHOCTH TPYA;

-- B OTYETE MPABWIHLHO U aKKYPATHO BBITIOJHUI BCE 3aIUCH, TAOJHUIIBI, PUCYHKH, YEPTEKH, TPaPUKH,
BBIYHCJICHUSA; IIPABUJIbHO BBITIOJIHUII aHAJIU3 HOFpeHIHOCTeI\/’I.

Ouenka «4» CTaBUTCS B CIEIYIONIEM CITydae: BHIIOJIHEHHE 1ab0paTopHON pabOThI YIOBIETBOPSIET OCHOBHBIM
TpeOOBaHMSIM K OTBETY Ha OICHKY «5», HO YUaIIHiCs JOMYCTHII HEA0UYEThl MM HerpyOble OIMOKH, HE
TIOBIIMSIBIIIAE HA PE3YNIbTATHI BRITIOTHEHHS PaOOTHI.

Ouenka «3» CTaBUTCA B CIEAYIONMIEM CIydae: pe3yabTaT BRIIOTHEHHOM YaCTH JIA0OpaTOPHOI pabOTHI TAKOB,
YTO IMO3BOJIACT MOJIYYUTDH HpaBI/IHI)HI)II\/'I BBIBO, HO B X0/JI€ MNPOBCACHU OIIbITA U H3MepeHHI>'I 6I)IJ'II/I JOITYIICHBI
OIITHOKH.

OueHka «2» CTaBUTCS B CIEIYIOIIEM CITydae: Pe3ybTaThl BEITIOTHEHUS 1a00paTOPHON pabOTHI HE TIO3BOJISIFOT
caeciiaTh HpaBI/IJ'[I)HI:II\/'I BbIBOJ, USMCPCHUS, BBIYUCIICHUS, Ha6J1IOIleHI/I$I MMPOU3BOJUINCH HECIIPABUIIBHO



OueHKa JHYHOCTHBIX Pe3yJIbTaTOB

OO0BEKTOM OIEHKH CPOPMUPOBAHHOCTH JTMYHOCTHBIX PE3YJIbTATOB CIYXHUT C(HOPMHUPOBAHHOCTH
YHUBEPCAITBHBIX YICOHBIX IEHCTBHA:

1) cobmroieHrH HOPM | TTPABUJI MOBECHUS, TPUHATHIX B 00pa30BaTEILHOM YUPESIKCHUH;

2) y4acTud B OOIIECTBEHHOM KU3HH 00Pa30BATEIBHOTO YUPEKACHHS U OJHIKAWIIIETO COIUATTBHOTO OKPYKEHHS,
00IIIeCTBEHHO-TIONIE3HOH 1A TENBHOCTH;

3) npusiexaHUK ¥ OTBETCTBEHHOCTH 32 Pe3yJIbTaThl 00yUICHHS;

4) TOTOBHOCTH U CIIOCOOHOCTH JIeNIaTh OCO3HAHHBIN BEIOOP CBOCH 00pa3oBaTEILHON TPACKTOPUH, B TOM YHCIIC
BEIOOp HampaBleHHs MPOGUIBHOTO 00pa30BaHus, MPOSKTHPOBAHNE NHINBUYaIbHOTO Y4EOHOTO TIaHa Ha
CTapIel CTyIeHn 001Iero oopa3oBaHus;

5) 1IEHHOCTHO-CMBICIIOBBIX YCTAHOBKaX 00Y4aroIIuXcsi, HOPMUPYEMbIX CPEICTBAMHU Pa3IMUHbIX PEIMETOB B
paMKax CHCTeMBI 00IIero oopa3oBaHusl.

Ounenka MeTanpeAMeTHBIX Pe3yJibTAaTOB

OOBEKTOM OLIEHKH C(OPMHUPOBAHHOCTH METAIPEAMETHBIX PE3YIbTATOB SBISETCS:

* cClI0COOHOCTH ¥ TOTOBHOCTH K OCBOCHHUIO CHCTEMAaTHUECKUX 3HAHUH, UX CAMOCTOSITEIbHOMY IIOIIOJIHCHHUIO,
MIEPEHOCY W HHTETPALNH;

* crI0COOHOCTH K COTPYAHUYECTBY M KOMMYHHKALIUY;

* crI0COOHOCTH K PELICHHUIO JINYHOCTHO M COLMAIBHO 3HAYUMBIX MTPOOJIEM U BOIUIOLICHUIO HAWCHHBIX PEILICHUI
B IIPAKTHKY;

* CIIOCOOHOCTH ¥ TOTOBHOCTH K Hcnonb3oBanuio KT B mensx oOyueHus 1 pa3BUTHS;

* c1I0OCOOHOCTH K CAMOOPTaHU3aLUH, CAMOPETYIISLUH U pedIICKCHH.

O1eHKa JOCTHKEHUS] METallPeIMETHBIX PE3yIbTaTOB OyAET MPOBOIUTHCS B X0/1€ IPOMEXKYTOUHON aTTECTALNH.
IIporenypbl MPOMEXYTOUHOM aTTECTALlMU OCYLIECTBIISIOTCA B COOTBETCTBUHU C pa3pabOTaHHBIMH IIIKOJIOMN:

a) CHCTeMOU MPOMEXKYTOUHO# aTTecTalu (BHYTPHIIKOIbHBIM MOHUTOPHHIOM 00pa30BaTeIbHBIX JOCTHKCHHUH)
00y4aroLMXxcsl B paMKax YpOUHOH M BHEYPOUHON AEATEILHOCTH;

0) crucTeMOi UTOTOBOM OLIEHKH I10 ITpeaMETaM, He BHIHOCUMBIM Ha FOCYAapCTBEHHYIO (UTOTOBYIO) aTTECTALIUIO
o0yJaromnmxcs;

B) HHCTPYMEHTAPUEM JIJIsl OLIEHKHU JOCTHKEHHS MJIaHUPYEMbIX Pe3YyJIbTaTOB B paMKaxX TEKYILEro U
TEMaTU4EeCKOro KOHTPOJISL, IPOMEKYTOUHON aTTecTaliy (BHYTPHUILKOJIFHOIO MOHUTOPHHIra 00pa3oBaTeNbHBIX
JOCTHKEHHH ), NTOIOBOM aTTeCTAIlMK IO IIPeAMETaM, He BBIHOCUMBIM Ha TOCYIapCTBEHHYIO HTOIOBYIO
aTTECTaLUIO.

OcHOBHOI1 IpouieAypoit KOMIJIEKCHOW UTOTOBOM OLEHKU AOCTHKEHHSI METAIIPEIMETHBIX PE3Yy/IbTaTOB SIBIAETCSA
3alUTa HTOTOBOTO MHAMBHIYaIbHOTO IIPOEKTA.

OneHka NHAUBUAYAJIBHOTO MPOEKTA

WnanBuayansHbI UTOTOBOM MPOEKT MpPEACTaBIsAeT co00i ydeOHBIN MPOEKT, BHIMOIHAEMbIH 00yJaromumcs B
paMKax OJHOTO MJIM HECKOJIBKHX y4eOHBIX MPEAMETOB C LIEIBI0 IMPOJIEMOHCTPUPOBATH CBOH JJOCTH)KEHHUS B
CaMOCTOSITETIFHOM OCBOCHHH COJIEPKaHUS M METOI0B U30paHHbBIX 00acTell 3HAaHHUI UM BUJOB JIEATENIEHOCTU U
CIOCOOHOCTH MPOEKTHUPOBATh U OCYIIECTBISATH LENECO0OPA3HYIO U PE3YIbTATUBHYIO AEATEIBHOCTD.
Kpumepuu oyenxu npoexmmuoti pabomat.

WnauBuTyanbHBINH TPOEKT OLEHUBAETCS IO CIEAYIOUUM KPUTEPUAM:

1. CnocoOGHOCTB K CaMOCTOATEIEHOMY PUOOPETEHUIO 3HAHUK M pelieHnIo ipobieM. J{aHHBIH KpuTepuit
BKJIFOYAET OLIEHKY C()OPMHPOBAHHOCTH MO3HABATEIbHBIX YIEOHBIX ACHCTBUM;

2. ChopMHPOBAHHOCTD MIPEIMETHBIX 3HAHUH M CITIOCOOOB JCHCTBUI;

3. CchopMHpPOBaHHOCTH PETYIATUBHBIX JCHCTBUI, YMEHHE CaMOCTOSTENFHO INIAHUPOBATh U YIPABIATH CBOCH
MI03HABATEIbHOM ESATENbHOCTHIO, HCIIOIb30BaTh PECYPCHBIE BO3SMOXKHOCTH IJIsl JOCTHKCHHUS LIETIeH,
OCYILECTBIIATH BEIOOP KOHCTPYKTUBHBIX CTPATEIUii B TPYAHBIX CUTYALMSIX;

4. CpopMupOoBaHHOCTH KOMMYHHKATUBHBIX JEHCTBUH, yMEHHE SICHO M3JI0KHUTH U O(OPMUTH BHITTOJIHEHHYIO
paboTy, IpeACTaBUTh €€ Pe3yNbTaThI.

IlpumepHoe codepoicamenvroe onucanue Kaxcoo2o Kpumepusl

Kpurepnit YpoBHH chOPMHUPOBAHHOCTH HABBIKOB MPOCKTHOM ACATEIBHOCTH

ba3oBbIit IToBbillIEHHBIH
CamocrositennbHoe | PaGota B 11€710M CBHIIETENTECTBYET O PaGora B 11enoM CBUIETEIHCTBYET O
npuoOpeTeHne CIOCOOHOCTH CaMOCTOSITENBHO € ONOPOM CIOCOOHOCTH CAMOCTOSATENIBHO CTABUTh
3HAaHUH U pellleHHE | Ha MOMOIIb PYKOBOJHUTENS CTABUTh npobjaeMy U HaXOAMUTh IIYTH €€ PeLIeHNS;
pobiem po0JieMy W HaXOJIWUTh MyTH €€ PEeleHNs]; | MPOJEeMOHCTPHUPOBAHO CBOOOIHOE




MPOICMOHCTPUPOBAHA CIIOCOOHOCTh
npuoOpeTaTh HOBBIC 3HAHHS WIIN
0CBaMBaTh HOBEIE CITOCOOBI IEHCTBHIA,
JIOCTUTATh O0JIee TITyOOKOTO TOHMMAaHUS
H3Y4YCHHOTO

BJIaJICHHUE JIOTUYCCKUMH OTIECPALTUSIMH,
HaBbIKaMH KPUTHYCCKOT'O0 MBIIIJICHU,
YMEHHUE CaMOCTOSATEILHO MBICITUTB;
MPOJIEMOHCTPUPOBAHA CIIOCOOHOCTh HA
3TOH OCHOBE MpHOOpeTaTh HOBbIE 3HAHHS
WM OCBAaUBAaTh HOBBIE CTIOCOOBI
TEHCTBUN, TOCTUTATh 00JIee TIIyOOKOTO
TTOHUMAaHUS TTPOOIIEMBI

3HaHue npeamera

IIponeMoHCTpUPOBaHO NOHUMAHKE
coJiep>KaHusl BBIIIOJIHEHHOH paboThl. B
paboTe 1 B OTBETaxX Ha BOIPOCHI 110
COJIEp’KaHUIO paOOTHI OTCYTCTBYIOT
rpyOBle OMIMOKH

[IponemoHCTpUPOBaHO CBOOOIHOE
BJIQJICHUE TPEAMETOM IIPOCKTHOM
nesaTenbHOCTH. OMIMOKH OTCYTCTBYIOT

PerynstuBHble [IponeMoOHCTpUPOBaHBI HABBIKU PaboTa TmaTenbHO CIIaHUpOBaHa U
JIEHCTBUSI OTIpE/IETICHHSI TEMBI U TUTAHUPOBAHHS MOCIIEI0BATENFHO pealn30BaHa,
paboThI. CBOEBpPEMEHHO IPOIIEHBI BCE
PaboTa noBexeHa 10 KOHLA U HEOOXOIUMBIE ITAIbl O0CYKICHHUS U
IIpeACTaBIeHa KOMICCHUH, NPEACTABICHUSL.
HEKOTOPBIE 3TaIbl BHIIOIHSIIUCH 10T KonTpoinps 1 KoppeKIus oCyIecTBISIINCH
KOHTPOJIEM U NPH MOJJIEPIKKE CaMOCTOATEIHHO
pykoBoaurens. Ilpu 3ToM nposiBasIOTCS
OTZEJIbHBIEC JIEMEHTHI CAMOOLICHKH U
CaMOKOHTPOJIsl 00ydJaromerocs
Kommynukanus [IponeMoHCTpUPOBaHbBI HABBIKA Tema sicHO ompeeneHa 1 MosicHeHa.

o opMITeHUS TIPOEKTHOHN paOdOTHI U
MOSICHUTEIbHOM 3alIUCKH, a TAKXKE
MOJITOTOBKY MPOCTOH MPE3CHTAIIHH.
ABTOp OTBEYAET Ha BOMPOCHI

TekcT xopouio cTpyKTypupoBaHsl. Bee
MBICJIH BBIPAYKEHBI SCHO, JIOTHYHO,
MOCIIEA0BATENIbHO, apTyMEHTHPOBAHHO.
PaboTa BbI3BIBaEcT HHTEPEC. ABTOD
CBOOOZHO OTBEYaeT Ha BONPOCHI

Yu4eOHO-MeTOAMUYECKOE o0ecevueHne
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1.Amuk6eposa JI.IO. «3anmmarensHast xumusi», M, «ACT - IIpeccy», 2009r.
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No
ypoka

Tema ypoxka

Hara
IJ1aH

Hara
daxT

BBenenue — 4 yaca

1. [Ipenmet xumun. Beniecta. Mactpykrax mo O/T.

2. IIpeBpaienus Bewmects. Ponbs xumunu B xu3HU yennoBeka. Kpatkue
CBEJICHHSI [T0 HCTOPUH Pa3BUTHUS XUMUHU.

3. 3HaKM XUMHYECKUX 31eMeHToB. Tabmuia /I.11.Menneneena.

4. Xumnueckne Gpopmynbl. OTHOCHTENIBbHAS aTOMHAs U MOJIEKYJIIpHAsI MacChl.

MaccoBast 10J1s 3JIeMEHTa B COCIMHCHHUH.

Tema 1. ATOMBI XUMHYIECKUX JIEMEHTOB (9 9acoB)

5. OCHOBHBIC CBEJICHUS O CTPOCHUU aTOMOB. COCTaB aTOMHBIX SIJIEP:
MPOTOHEI U HEUTpPOHKL.  M30TOMBL

6. OnekTpoHbl. CTpOCHHE AIEKTPOHHBIX 000JI0YEK aTOMOB 3JIeMEeHTOB No 1 —
20 B Tabnuie JI.11. Menpaeneena.

1. HN3MeHeHne CBOMCTB XUMHYECKUX
AJIEMEHTOB T10 TPYNIIAM U TIEPUOJIaM.

8. Honnas xuMHU4YecKasi CBSI3b.

9. KoBanmeHTHO — HEMOIApHAs XHMHYECKas CBSI3b.

10. DNCKTPOOTPHUIIATEIBHOCTh., KOBAJICHTHO - MOJISIpHAS XUMUYECKAsl CBSI3b.

11. MeTanauueckass XMMHAYECKas CB3b.

12. O0001eHre U cCUCTEMATH3ALM 3HAHUI IO TeME: KATOMBI XUMUYECKUX
2JIEMEHTOBY

13. Kontponwshas pabota Nel 1o reme: « ATOMBI XUMHUYECKHUX DJIIEMEHTOB)

Tema 2. [Ipoctrie BemecTBa (6 9acoB)

14. [IpocTsie BemecTBa — METAILIHL.

15. [IpocTsie BemecTBa — HeMeTauTbl. CpaBHEHUE METAILIOB C HEMETAJIaMHU.
AmnoTpornus.

16. KonmaectBo BemecTna.

17. MosipHbIi 00eM ra3000pa3HBIX BELIECTB.

18. Pemenne 3a1a4 ¢ MCHOJIB30BAaHUEM MOHSATUHKKOIMYECTBO BEIIECTBAY,
«IIOCTOSTHHAST ABOTaIpOY, «MOJISIPHEIN 00BeM Ta30B». O000IIeHNE 1
cucTtemMaTusanus 3HaHui 1o teme: «IIpocTeie BenecTsay

19. 006001IeHre U cucTemMaru3anus 3Hanuil 1o teme: «I[IpocTeie BemecTray

Tewma 3. CoeqMHEHUST XUMUYECKUX 2JIeMeHTOB (14 yacoB)

20. Crenens okucnenns. OCHOBBI ~ HOMEHKJIATYpPHI OWHAPHBIX COSTMHEHUN

21. Oxcunsl

22. OcHOBaHUS.

23. OcHoOBaHUs.

24. KucmoTsl.

25. KucmoTsl.

26. Conm KaK MPOu3BOAHBIC KHCIIOT W OCHOBAHHIA.

27. Conu Kak MpOou3BOAHBIC KHCIIOT W OCHOBAHHIH.

28. 0060011IeHNe 3HAHWH O KIIACCU(DUKAIIUH CIIOXKHBIX BEIECTB.

29. AmMopdHbIe U KPUCTAJUIMYECKUE BELECTBA.

30. UwncTeie BemecTBa M cMecu. MaccoBast 1 00beMHas JIOJIH.

31. Pacdetsl, cBSI3aHHBIE C IOHATHEM «JIOJISD.

32. O0001IEeHe U cucTeMaTH3anys 3HaHuil 1Mo TeMe: «CoeTuHeHus
XUMHYECKHX JIEMEHTOBY

33. KonTtponpnas pabora No2 o reme: «CoeIMHEHNST XUMHYECKUX DIIEMEHTOBY

Tema 4. U3menenus, mpoucxoasmume ¢ BemecTBaMu (12 gacoB)

34. du3nyeckue aBicHUs. Pa3znencune cmecei.

35. XUMHUECKHE ABJICHUS. Y CIIOBUS U MMPU3HAKU MPOTEKAHHUS XUMHUYCCKUX
peaKLuid.

36. 3aKoH cCOXpaHEHHs MAacChl BENIECTB. XMMHUYCCKUE YPABHEHHSI.

37. PacyeTsl M0 XUMUYECKHM YPaBHEHHUSIM.

38. PacyeTsl Mo XUMUYECKHM YpaBHEHUSIM.

39. Peaknus paznoxenus. [ToHsATHE 0 CKOPOCTH XUMUYECKOHN peakuy U
KaTaJIn3aTOPOB.

40. Peaxiinu coenmHeHus.




41, Peakuuu 3amernennst. Psit akTHBHOCTH METAILIOB.

42. Peaximuu oomena. Ilpasmino beproie.

43. Tunsl XUMUYECKUX peakLUi Ha IpUMepe CBOMCTB BoAbL. [IoHsATHE O
THIPOJIU3E.

44, O0o0011eHE U CHCTEMATH3AIMS 3HAHUI 110 TeMe: «3mMenenus,
MPOUCXOSIIHIE C BEIICCTBAMID)

45, Kontponbhas padora Ne3. mo teme: «M3MeHeHus,

MMPpOUCXO0 e C BEIICCTBAMU»

Tewma 5. IIpaktukym 1. «IIpocreiimme oneparwm ¢ BemectBom» (3 daca)

46. [IpaxTrueckas padora Ne 1.«lIpaBuna Th npu pabore B XUMHUYECKOM
kabunerte. [Ipuemsl oOpamenus ¢ 1aboparopHsiM OOopynoBaHUE U
HarpeBaTelIbHBIMHU IPUOOpaMu»

47. [TpaxTrueckas padora No 2.« Ipu3Haku XUMHUYECKUX PEAKITHIDY

48. [Ipaktrueckas padora Ne 3«lIpuroroBieHue pacTtBopa caxapa u
oTpezieNIeHIe MAaCCOBOH JIOJIM €Tr0 B PACTBOPE»

Tema 6. PactBopenue. PactBopsl. CBoiicTBa pacTBOpoB 31eKTponuToB (18 yacos)

49. PactBopenue kak Gpu3NKO- XUMHIECKHM IPOIIECC.
PactBopuMoCTh. THUIIBI pacTBOPOB.

50. DNCKTPOIIUTUICCKAS TUCCOIUALIHS.

51. OCHOBHBIE MOJIOKCHUS TEOPHH ICKTPOIUTHYSCKONW JTUCCOIHMAIINY.

52. WonHbIle ypaBHEHUS peaknni.

53. HonHbIe ypaBHEHUS peaknni.

54. Kucnorsl, ux kiaccudukaius 1 CBOMCTBA.

55. CBOICTBa KUCJIOT C TOYKU 3PEHUS THI.

56. OcHOBaHUS, UX KIaccH(pUKAINs U CBOWCTBA.

57. OcnoBanus B cete TO/I.

58. OKcunpl, uX Kiaccu(uKaIys U CBOMCTBA.

59. Conm, ux KaccuduKamys W CBOHCTBA.

60. CaoiictBa coseit B ceete TO/I.

61. I'eHeTHuecKast CBS3b MEXTY KJIACCAMU HEOPTaHHMUECKUX BEIIECTB.

62. O00011eHNE U CUCTEMATU3ALN 3HAHUI IO TEME:
«PactBopenue. PactBopsl. CBONCTBa pacTBOPOB JEKTPOITUTOBY

63. Kontponbshas padora Ne4 o Teme: «PactBopenue. PactBoprl. CBolicTBa
PacTBOPOB AJEKTPOIUTOBY

64. Knaccudukanmst xummdeckux peaxiuii. OKACIHTEThHO-
BOCCTaHOBHUTEILHBIEC PEAKIINN.

65. CBoiicTBa U3yUEHHBIX KJIACCOB BEUIECTB B CBETE OKUCIUTEIHHO-
BOCCTAHOBUTEILHBIX PEAKITUI.

66. CBo#icTBa N3yYeHHBIX KJIACCOB BEUIECTB B CBETE OKUCIUTEIHHO-

BOCCTAHOBHUTCJIIbHBIX peaKum“I.

Tema 7. [Ipaktukym 2. «CBoIcTBa pacTBOPOB 3AEKTPOIUTOBY. (1 dac)

67. [Tpaktraeckas padbora Ned«PereHne SKCIIepUMEHTATBHBIX 3a7a)»

68. IMpomexyTouHas arrectaius (TECTHPOBAHKE)

KaJ’ICHILapHO — TCMATUYCCKOC INIAHUPOBAHUC Xumus 9 xiacc

Ne ypoka Tema ypoxa Hara Hara dakr
TUTaHY

Beenenue. O01as XxapakTepUCTHKA XUMUYECKUX 3JICMEHTOB M XUMHUYECKUX peakiuid. [leproanyeckuii 3aKoH U
NepuoANYEcKas cucreMa Xumuieckux 3nemenToB J.M.Menzaeneena. (11 gacos.)

1. XapaKkTepucTHKa XUMHUIECKOTO 3JIEMEHTa Ha OCHOBAaHUH €T0 ITOJIOKEHUS B
Ilepunonuyeckoii cucreme /. .Menneneena
2. CBoiicTBa OKCHIOB, KUCIOT, OCHOBAHH U COJIEH B CBETE TEOPUU

SJIEKTPOTUTHIECCKON TUCCOIMAITIHN M OKUCIICHUS-BOCCTAHOBIICHUSI.

w

AmMdoTepHBIC OKCHUIIBI U THIPOKCHIBI.

4. Ilepuonnueckuii 3akoH u Ilepuoanueckas cucrema /1. 1. Menneneesa B




CBCTC YYCHUS O CTPOCHHUH aTOMA.

Xumuyeckasi opranu3alys >KMBOM U HEXKUBOW MPUPOJIBI.

Knaccudukanys XMMHUECKUX peakiid M0 Pa3IMYHbIM [IPU3HAKAM.

Ilonsarue o CKOpPOCTHU XUMHUYSCKOH pCaKknuuu.

Karammzatops! n karanu3. UHTHOUTOPHI. AHTHOKCHIAHTEI.

©|X|N|o |0

O0001IeHre ¥ cUcTeMaTU3alKs 3HaHuK 110 TeMe: «Baenenue. OOmas
XapaKTePUCTUKA XUMHYECKUX JIIEMEHTOB U XUMUYCCKUX PEAKIIH.
[leproamueckuii 3aK0H U IEPUOANIECKAS CUCTEMA XUMHUECKUX JIEMECHTOB
J.N.MenneneeBay

10.

IToaroroBka K KOHTpOJIbHON paboTe. Pemenne 3anad.

11.

Kontponbnas padora Nel mo teme: «Beenenne. O0mas xapakTepiucTuKa
XUMHUYECKUX 3JIEMEHTOB U XUMHUYECKUX peakiui. [lepnonndeckuii 3akoH 1
nepuonyeckas cucteMa xumuueckux anemeHToB JI.11.Menneneena.»

Tema 1. MeTamnbi(16 9acos.)

12. ITonoxeHue 31eMEHTOB- METAILJIOB B IepUoArUecKor cucteme /.
N.MenneneeBa u
OCc0oOEHHOCTH CTPOEHUS UX aTOMOB.

13. ®dusnyeckre cBoricTBa MeTamuioB. CILIaBbl, X CBOMCTBA M 3HAUCHHE.

14, XuMmuyeckre cBoiicTBa MeTaiioB. Koppo3usi MeTaioB v ciocoObl 0OpHOBI
C HEM.

15. Mertamisl B ipupoae. O0mme crmocoObl UX MOTYICHHUS.

16. Pemenne pacueTHBIX 3374 C IOHATHEM MAacCOBast JIOJISl BBIXOJA TIPOJIYKTA.

17. Koppo3ust MmetansioB 1 cnoco0bl 60pbObI ¢ HEH.

18. [lemodHbIE METAIIIBI: O0IIAs XapaKTEPUCTHKA MICTOYHBIX METAJIIOB 10 HX
nojoxkeruio B [ICXD J[.M. MeHnneneena.

19. CoenMHEHUS IET0YHBIX METAJIIOB. XapaKTepuCTUKa (PU3NICCKUX U
XUMHUYECKUX CBOHCTB OKCHIOB U TUIPOKCHUJIOB.

20. [leoyHO3eMeTbHBIE METAIIIBI: O0IIast XapaKTePUCTHKA
IIEJI0YHO3EMENIFHBIX METAJIIOB 110 uX mojioxenuio B IICXD JI. 1.
Menpeneena.

21. CoeqnHeHNs MIEIOYHO3EMEILHBIX METAIIIOB

22. ATOMHHUN — IEPEXOAHBIN 37IeMEHT. DU3NYECKUE U XUMHUYECKHE CBOUCTBA
amromuauA. [lomydenne n npuMeHeHne aTFOMHUHUS.

23. CoeMHEHUs aJTFOMUHUS — OKCHJT U TUAPOKCH]I, UX aM(pOTEPHBII XapakTep.

24. Kenezo — anement VIII rpynmer mo6o4yHo# noarpymnnsl. usndeckue U
XUMHYECKHE CBOMCTBA jkele3a. HaxoxaeHue B mpupoe.

25. CoennHenus xenesa +2,+3 UX KaUeCTBEHHOE
onpexnenenue. I 'enernueckue paasl Fe +2 u Fe +3.

26. O060011eHEe 3HaHUil 110 TeMe: «MeTalIbD)

27. KontposnpHas padora Ne2 o teme: «MeTab»

Tewma 2. [Ipaktuxym 1. «CBoiicTBa METaJIIOB M MX coeanHeHu» (1 gac)

28.

[paktuueckas padora No2 «PenieHne sKcriepuMeHTIBHBIX 3a7a4 Ha
pacrno3HaBaHUE U NOJIyYEHUE COEANHEHUI METaIJIOB)

Tema 3 «Hemertammeny — 24 (4acoB)

29. OO0u1as XxapakTepHCTHKa HEMETAJJIOB

30. Bonopon.

31. Bona.

32. T"aymorensl: 00II[ast XapaKTEPUCTHKA

33. CoequHeHus rajioreHos.

34. Kucnopon.

35. Cepa, ee pu3nIeCcKre 1 XUMUIECKIE CBOCTRA.
36. CoelMHEHUS Cephl.

37. CepHast KHCIIOTa KaK dJIEKTPOIUT U €€ COIH

38. CepHas KUCIIOTa KaKk OKuchuTelb. [lonyueHue u

IIPUMCHCHHUC CCpHOﬁ KHCJIOTHBI

39.

A3OT U ero cBOMCTBA.




40.

AmMMmuak u ero csorctBa. Coiav aMMOHHUS

41. Oxcupl a3oTa.

42. A3OTHas KUCIIOTA KaK DJIEKTPOIUT, €€ IpUMEHEHHE.

43 A3OTHas KUCIIOTa KaK OKUCIIHUTENb, €€ MOIyIeHUE.

44, ®docdop. Coenurennst pocdopa. [lorarne o pochopHBIX yIoOpeHUAX.
45, Yraepo.

46. Okcunpl yriepoaa.

47. YrosibHast KHCI0Ta U €€ colu. XKeCTKOCTh BOJIbI U CLIOCOOKI €€ yCTpaHeHUs!.
48. Kpemnmnii.

49, CoenMHEHUS] KPEMHHUSL.

50. CunukaTHast IPOMBIIUICHHOCTb.

51. O06006111eHMe 3HaHuii 1o TeMe: «HemeTrauisiy

52. Kontposbnas padota Ne3 o teme: «Hemeramas»

Tewma 4. [lpaktukym 2. «CBOMCTBa COETUHEHNN HEMETAIUIOBY

53. [IpakTrueckas padora Ne 2. PerieHue skcriepuMeHTalIbHBIX 3a/1a4 110 TEMe
«[Toarpymnma rajxoreHoB»

54, IIpakTnueckas pabora Ne 3. Pemenne skcriepuMeHTANBHBIX 33/1a4 110 TEMe
«IToarpynna xucnoponua»

55. [IpakTuueckas pabora Ned4 «Ilomyuenue, coOupaHue U pacrio3HaBaHUE

ra30oB»

Tema 5. KpaTkue cBenenust 06 opraHnueckrux coennHeHmsX (4 gaca)

56. YrieBoaopoabl.

57. Kucnopoacoaepxaiiue oprannyeckue coeuHenus. CupThl.

58. Kucnopoconepskariue opranndeckue coenuHeHnsi. KapOoOHOBBIE KUCIIOTHI.
59. A3oTcozepiKaIyie OpraHnIecKue COeTHHCHHUS.

00001IeHNe 3HaHMI IO XMMHHU 332 KYPC OCHOBHOM IIKOJIBI. [10Ar0TOBKA K MTOTOBOM aTTecTall

uu (I'MA) (79acoB)

60. Ilepuoanueckuii 3akon u Ilepnonnyeckas cucrema /l. 1. Menneneesa B
CBETE TEOPUHU CTPOCHHUS aTOMa

61. Buapl XuMHYeCKHUX CBSA3EH M THIBI KPUCTATUIMYECKUX PEIIETOK.
B3aumocBsi3b
CTPOEHUS U CBOMCTB BEILLIECTB

62. Knaccudukanns XUMHUYECKHX pPEaKUi O pa3INIHbIM [IPU3HAKAM.
CKOpOCTh XUMHUECKUX PEaKLHH.

63. Juccouunanus 37eKTPOIUTOB B BOAHBIX pacTBopax. MIoHHbIE ypaBHEHUSI
peaKIuu.

64. OKHUCIUTETHHO — BOCCTAHOBUTEINILHBIC PEAKIINH.

65. Kiraccudukarus 1 cBoiiCTBa HEOPTAHNYECKIX BEIECTB.

66. [Tpomesxyrounas aTtecTanusi (TeCTHPOBAaHUE)




