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AHHOTaNUA K padoyeil mporpamMmme

Ipeamer XumMus
Knacce 9

Cranaapr o1rocC 000
KomuecTBOo 4acoB B | 2

HeeJI0

KomuecTBO 4acoB 68

3a roj

YpoBeHnb ba3osblii
Cpok peanuzanuu 1 ron

Kparkoe
coJep:KaHue

IloBTOpEHME OCHOBHBIX BONMPOCOB Kypca 8 kiiacca
S yacos

1. MeTaJuibl (18+2 yaca nmpakTHKYM)

2. Hemetananbi(24+ 3 yaca NpakTUKYM)

3. Oprannueckue coequnenusi (12 +1yac
MPAKTHKYM)

4. O0o0meHue 3HAHNI 10 XUMHH 32 KYPC OCHOBHOI
KoJIbI (3 yaca)

5. B Tom unciie BIIM «Xumus miroc» - 21 yac

Y4yeOHUK

T'abpuenan O.C. Xumusa. 9 knacc. M.,
«IIpoceewenuey, 2019




IInanupyemsle pe3yabTaThbl

Ilo 3aBepHIEHHI0 Kypca XMMHUM HA ITAHE OCHOBHOTI0 00111er0 00pa30BaHUs BbINYCKHUKH OCHOBHOM
ITKOJIbI TOJKHBI OBJIA/IETh CJIeyIOIIUMHU pe3yJbTaTaMu:

|. JImunocTHBIE pE3ynbTATHL:
1) Ocosuanue cBoeii YTHHYECKON IPHHANIEKHOCTH, 3HAHNE HCTOPHH XHMHUH U BKJIAJa POCCHIiCKOI
XHMHUY€eCKOH HAYKH B MUPOBYI0 XUMMIO;
2) ¢hopmupo6anie0TBETCTBEHHOr0 OTHOIMIEHHS! K TIO3HAHWIO XHMHH; TOTOBHOCTH M CIIOCOOHOCTH
00y4YaIIMXCH K CAMOPA3BUTHIO H CAaM0O00Pa30BAHMIO HA OCHOBE M3YYE€HHBIX (DAKTOB, 3aKOHOB U TeOPHUil
XHMMHU; 0CO3HAHHOIO BHIOOPA M MOCTPOEHHEe HHIMBUAYAJIbHOH 00pa30BaTeIbHOM TPAEKTOPHUU;
3)  ¢opmuposanienea0CTHON eCTECTBEHHO-HAYYHOI KAPTHHBLI MUPA, HEOTHEMJIEMOii 4aCThbI0 KOTOPOii
SIBJISIETCSI XUMUYeCKasi KAPTHHA MU PAa;
4) oenadenuecoBpeMeHHBIM A3bIKOM, COOTBETCTBYIOIIUM YPOBHIO PA3BHTHS HAYKH M 00IIeCTBEHHOI
NPAKTHUKH, B TOM YUCJI€ H XUMUYECKHUM;
5) ocsoenueconnaabHBIX HOPM, IPABKII MIOBEICHHS, PoJIeii H (JOPM COMAIBLHON KU3HH B COIIHYME,
NPHUPOo/ie U YACTHOM KM3HU HA OCHOBE IKOJOTHYeCKOH KYJbTYPbI U 0€30I1aCHOr0 00palleHus ¢
BeLIECTBAMM U MaTepHAJIaAMMU;
6) opmuposaneKOMMYHUKATHBHON KOMIETEHTHOCTH B O0IIEHHH CO CBEPCTHUKAMH H B3POCJILIMH B
npoiecce o0pa3oBarebHOIl, 001IeCTBEHHO MOJIe3HOH, y4e0OHO-MCCIe10BaTe/IbCKOM, TBOPYECKOH M IPYTruX
BH/IOB /IEATEJIbHOCTH, CBSI3aHHBIX C XUMHEH.

I1. MeranpenmerHsie pe3ysbTaThI:
1) onpedenenueneneii cobcTBeHHOro 00y4eHHsl, IOCTAHOBKA 1 (JOPMYJIMPOBAaHHe JJisl ce0sl HOBBIX 32/124;
2) naanuposanuenyTeii TOCTH/KEHHS KeJAEMOr0 pe3y IbTaTa 00y4eHnsi XHMUH KaK TEOPETHYECKOro, TAK
U IKCIIePHMEHTAJBHOI0 XapaKTepa;
3) coommecenuecBoux AeHCTBHIL ¢ NIAHUPYEMbIMH Pe3YJILTATAMH, OCylUjeChéiene KOHTPOJIS CBoeii
NAeATeJIbHOCTH B Ipolecce JOCTHXKeHUs pe3yJabTara, onpeoeieHie cocod0B 1eiicTBUI PH BbINOJIHEHUH
JIA00PATOPHBIX M MPAKTHYECKHUX PadOT B COOTBETCTBUU € PABUJIAMHU TEXHUKHU 0€30IIACHOCTH;
4) onpedenenuencTOUHHKOB XAMHYECKOH HHGOPMALMH, MOJIydeHHe H AHAJIM3 e€, CO3AaHne
MH(OPMALMOHHOI0 NPOAYKTA U €ro Mpe3eHTaIUs;
5) ucnonv306aiie0CHOBHBIX HHTEJIEKTY AJLHBIX ONEPANMIi: AHAIM32 H CHHTE3a, CPABHEHHUS H
CHCTeMAaTH3aliH, 00001eHUs] U KOHKPeTU3alMH, 6bis61eHle IPUYHUHHO-CJIeICTBEHHBIX CBsI3ell U
nocmpoerie JJIOTH4eCKOro paccykIeHusi 1 yMO3aKJI4YeHNs (MHIYKTUBHOI0, 1¢AYKTHBHOI0 1 110
AHAJIOTMM) HA MaTepHaJjie eCTECTBEHHO-HAYYHOI'0 COAEPKAHUA;
6) ymenueco3naOT, NPUMEHATH M MPe0dPa30BLIBATH 3HAKH H CHMBOJIbI, MOJIEJIH H CXeMBI ISl PeIeHus
Y4eOHBIX U O3HABATEJbHBIX 32/124;
7) (opmuposanuen passumiue IKOJIOTHUECKOT0 MbIILJIEHHs, yMEHHE IPUMEHSITH €I0 B M03HABATEJLHON,
KOMMYHHUKATHBHOM, COHAJIBHON NMPAKTHKe U NPOo¢eCcCHOHATBHON OPUEHTAIUN;
8) zenepuposanuenneii u onpeaesenne CpeacTB, HEOGXOAUMBIX /15l HX PeaIH3ANAM.

1. IIpenmeTnbIe pesynbrarsr:
BbINyCKHUK HAYYHUTCS:

*  XapaKTepPU30BATh OCHOBHBIE METOAbI MO3HAHHUS:HAO/IIOIEHHE, H3MEPEHHE, DKCIIEPUMEHT;

® ONHMCHLIBATH CBOMCTBA TBEPIABIX, JKUIAKHX, FA3000PA3HBIX BEIUECTB, BbIIECJSA HX CYUIECTBEHHbIE
NPU3HAKH;

®  PAaCKPBLIBATH CMBIC] OCHOBHBIX XHMHYECKHX MOHATHI «ATOM»,«MOJIEKYJIA», <XHMHYECKHU il
IEMEHT»,  «IPOCTOE BEIIECTBO», «CJIOKHOE BEIIECTBO», «BAIIEHTHOCTb», «<XHMHYECKAast
peaKuus, HCIOJIbL3Ysl 3HAKOBYIO CHCTEMY XHMMH;

®  PAaCKPBLIBATh CMBIC/ 3AKOHOB COXPAHEHHS MACCHI BEIECTB, MOCTOSIHCTBA COCTABA, AaTOMHO-
MOJIEKYJ/ISIPHOM TEOpHH;

e  pa3IMYATh XHMHYECKHEe U (U3HYECKHUe SIBJICHNU;

® Ha3LIBATH XHMHYECKHE 3JIEMEHTDI;



onpeieJIATh COCTAaB BEIeCTB 110 UX (popMyJ1aM;

onpeneasAaTh BAJICHTHOCTb ATOMA 3JIEMEHTA B COeJHHECHHAX;

onpeeJsTh THIl XMMHUYECKUX PeaKlMii;

Ha3bIBATh NPU3HAKH M YCJOBHS NPOTEKAHUSI XMMHYECKUX PeaKLMii;

BBISIBJIAATH NPU3HAKH, CBH/AETEIbCTBYIOIINE 0 IPOTEKAHUN XMMHYECKOH peaKunu MpH

BBIIIOJIHCHMH XMMHY€CKOI0 ONbITA;

COCTABJIATH GOPMYJIbI OMHAPHBIX COEIMHEHNIH ;

COCTABJIAATH YPABHEHUS] XMMHYECKHX PeaKLMii;

co0.101aTh NpaBuJIa 6e30MacHol padoThI NPH NMPOBEJICHNUH ONLITOB;

M0JIb30BATHCH J1A00PATOPHBIM 000PYA0BAHHEM M MOCY /10

BBIYHCJIATH OTHOCHTEJIbHYI0O MOJICKYJISPHYIO H MOJISIPHYIO MacChl BelIECTB;

BBIYHCJISITH MACCOBYIO /I0J1K0 XUMHUY€CKOI'0 3JieMeHTa 1o ¢opmyJie coeIMHEHUS;

BBIYHCJIATH KOJIMYECTBO, 00bEM HJIM MacCy BellecTBA M0 KOJMYeCTBY, 00beMy, Macce peareHToB

WJIH NPOAYKTOB PeaKLNH;

XapaKTepu30BaTh (pu3nvYecKre 1 XMMHYeCKHeE CBOICTBA NMPOCTHIX BelIeCTB: KNCJ0POAA U

BOJ0pPO/A;

10J1y4aTh, COOMPAaTh KHCJIOPOX H BOAOPOL;

PaCIO3HABATH ONBITHBIM IIyTEM ra3000pa3Hbie BelecTBa: KHCJI0POA, BOAOPOL;

PACKpBIBAaTh CMbICJI 3AaKOHA ABOraJpo;

PACKPBIBATH CMbICJ NOHATHH «TeM10BO# 3(peKT peakunn», «<MOJISIPHBIH 00beM»;

XapaKTepu30BaTh (pu3HYecKHe M XUMHYECKHe CBOICTBA BO/BI;

PACKPBIBATh CMBICJI NOHATHS «PACTBOP»;

BBIYHCJIATH MACCOBYIO 1010 PACTBOPEHHOI0 BellleCTBA B PacTBOPE;

MPUIOTOBJIATH PACTBOPBI € ONPeIeIEHHOM MAaCCOBOI /10J1eil pAaCTBOPEHHOI'0 BEleCTBA;

Ha3bIBaTh COCMHEHHUS M3YYEHHBIX KJIACCOB HEOPraHNYeCKUX BelleCTB;

XapaKTepu30BaTh (pu3HYecKHe M XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKUX

BeIeCTB: OKCHI0B, KHCJIOT, OCHOBAHHUI, COJIeH;

onpeeJsATh NPUHALIEKHOCTh BellleCTB K ONpe/ieIeHHOMY KJlaccy cOelMHEeHMI;

COCTABJATH (OPMYJIbl HEOPraHNYECKUX COeJMHEHN U3yYeHHBIX KJIAaCCOB;

NPOBOJIHUTH ONBITHI, NOATBEPAKAANINE XHMHYECKHE CBOMCTBA H3YYECHHBIX KJIACCOB

HEeOpraHu4ecKux BellecTB;

PACHO3HABATH ONBITHBIM IIyTeM PACTBOPbI KHCJIOT M 1IeJI0Yeil 10 H3MEHEHUI0 OKPACKH

HHMKATOPA;

XapaKTepH30BaTh B3aMMOCBSA3b MEKIY KJIACCAMU HEOPraHU4eCKUX COeIMHECHUH;

packpbiBaTh cMmbica [lepuoanueckoro 3akona /. U. MenpgeJieeBa;

O0BSICHATHL (DU3MYECKHIi CMBICJ ATOMHOI0 (IIOPS/IKOBOr0) HOMepPa XMMHYeCKOro 3JIeMeHTa,

HOMEPOB I'PyIIbI M Nepuoaa B nepuoanyeckoii cucreme /. . MenneseeBa;

00BSICHATH 3AKOHOMEPHOCTH U3MEHEeHHUsI CTPOEHHSI AaTOMOB, CBOICTB 3J1eMEHTOB B Ipejejax

MAJIbIX IIEPHO0B M IVIABHBIX NOATPYIII;

XapPaKTepu30BaTh XHMHYECKHE 3JIeMEHTHI (0T BOAOPOJA 10 KAJbIMA) HA OCHOBE UX I0JIOKCHHS B

nepuoanueckoii cucreme JI. U. MenaesieeBa u 0cO0eHHOCTEN CTPOEHUSI UX ATOMOB;

COCTABJIATH CXEMBbI CTPOCHHS aTOMOB NepBbIx 20 3j1eMeHTOB nepuoanyeckoit cucremsr /1. U.

Menaeeena;

PACKPBIBATH CMbICJI MOHATHI: «<XUMHYECKasi CBA3bY, «3JIEKTPOOTPULATEIbHOCTbY;

XapaKTepu30BaTh 3aBHCUMOCTH (PU3HYECKUX CBOMCTB BeleCTB OT THIIA KPUCTAIINYECKOM

PeIIETKH;

onpeneaAaTb BUJ XUMHYECKOH CBA3H B HEOPraHHYECKHX COCAHHEHHAX;

H300pakaTh CXeMbl CTPOCHHS MOJIEKYJI BellleCTB, 00Pa30BAHHBIX PAa3HBIMHU BUAAMH XHUMHUYECKUX

cBsi3eil;

PACKPBIBATH CMbICJ NOHATHI «HOH»,«KATHOH»,KAHHOH),«JIEKTPOJTUTBI»,
«HEIIEKTPOJIUTHI»,«3JIEKTPOJIUTHYECKAS

AUCCOLHALM ), KOKH CIIUTEJIb»,«CTENIeHbOKH CJICHUA»,«BOCCTAHOBUTE/IbY»,«OKHCICHUE»,«BOCCTAHOB

JICHHEe»;

OnpeeJATh CTeNeHb OKMCJICHUS ATOMA 3J1eMEHTA B COeIMHCHNH;

PACKPBIBATh CMbICJI TCOPHH YJIEKTPOJIUTHYECKOMN JMCCONMALINH



COCTABJIATH YPAaBHEHHS JJICKTPOJIUTHYECKON JUCCOLUALMU KUCJIOT, LIeJI04el, CoJIei;
00BSICHATH CYIIHOCTh NMPOIeCCA MIEKTPOJUTHYECKONH TUCCONNANNM U PeaKIUil HOHHOT0 00MeHa;
COCTABJIAITH IOJIHbIE M COKPAIEHHbIC HOHHbIC YPABHEHUS peaKkuuii 00MeHa;

onpeieJATb BO3MOKHOCTH NPOTEKAHUS peaKMii MOHHOT0 00MeHa;

NPUBOJAUTH PeaKIUH, MOATBEP KAAI0IHe KAYeCTBEHHBIN COCTAB Pa3/IHYHbIX BeleCTB;

onpeneJasTb OKHCJINTEb H BOCCTAHOBHUTE!Ib;

COCTABJIAATh YPABHEHHS OKHMC/JIHMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUIA;

Ha3bIBATh (DAKTOPLI, BJHAIOIIHE HA CKOPOCTH XUMHUYEeCKOH PeaKum;

KJaccuuuUUpoBaTh XMMHYECKHE PeaKLMH M0 Pa3JINYHbIM NPU3HAKAM;

XapaKTepu30BaTh B3aMMOCBA3b MEKIY COCTABOM, CTPOCHHEM M CBOMCTBAMH HEMETAJLJIOB;

NPOBOJIHUTH ONBITHI 110 MOJTY4YeHHIO, COOMPAHUIO M H3YYEHUI0 XUMHYECKHX CBOMCTB ra3o000pa3HbIX

BeIIECTB: YIVIEKHCJIOI0 Ia3a, aMMHAaKa;

PACIO3HABATH ONBITHBIM IIYTEM ra3o00pa3Hble BelleCcTBA: YIVIEKHCIbIN ra3 1 aMMHAaK;

® XapaKTepHU30BATh B3aHMOCBA3b MEKAY COCTABOM, CTPOCHHEM M CBOMCTBAMH METAJLIOB;

e Ha3pIBATH OPraHUYeCcKHe BelecTBa 1o ux gpopmysie: MeTaH, 3TaH, 3THJICH, METaHOJI, ITAHOJI,
IJIMIEePUH, YKCYCHAsl KHCJIOTA, AMHHOYKCYCHasl KHCJI0Ta, CTeapUHOBAas KHCJI0TA, 0JIEHHOBAasI
KHCJI0TA, [JII0K032;

¢ OLECHUBATH BIHAHHE XMMHYECKOI0 3arPSI3HEHHS OKPY/KAIOLIeil cpeibl HA OPraHU3M YeJI0BeKa;

® TPaMOTHO 0O0PAIATHCS C BelleCTBAMM B MOBCEIHEBHOI KU3HM;

e OmpeaessiTb BO3MOKHOCTH IIPOTEKAHMS PeaKIuii HEKOTOPbIX NpeJCcTaBUTe/Ieil OpraHu4ecKuX

BEIIECTB ¢ KHCJIOPOAOM, BOXOPO/IOM, METAIJIAMH, OCHOBAHHUSIMH, IraJIOTEHAMH.

BBIHYCKHI/IK MOJIYYUT BO3MOXKXHOCTb HAYYHUTHCA:

® BbLIJIBUI'aTh U TIPOBEPATH SKCIIEPUMEHTAJIBHO T'HIIOTE3bI O XUMHUYCCKUX CBOMCTBaAx BCIIICCTB HA OCHOBEC
UX COCTaBa M CTPOCHUS, UX CIOCOOHOCTH BCTYNATh B XUMUYECKUE PEAKIIUU, O XapaKTepe U MPOIyKTax
Pa3IINYHBIX XUMHUYCCKUX peaKum?I;

* XapaKTepU30BaTh BEIECTBA MO COCTAaBY, CTPOCHHIO M CBOMCTBAM, YCTAHABIMBAIOT MPUUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapPAKTCPUCTUKAMHU BCIICCTBA,

* COCTaBIIATHh MOJICKYJISIPHBIE U TIOJTHbIC HOHHBIE YPABHEHHMSI TIO COKPAIIEHHBIM HOHHBIM YPaBHCHUSIM;

* MPOTHO3UPOBATH CIIOCOOHOCTD BEIECTBA MPOSBIIATH OKUCIUTEIBHBIC U BOCCTAHOBUTEIIHHBIC
CBOMCTBA C YUETOM CTENIEHEW OKUCIIEHUS 3JIEMEHTOB, BXOSIIMX B €r0 COCTaB;

* COCTaBIIATH YPAaBHEHUS PEAKIMil, COOTBETCTBYIOIIUX MMOCIEI0BATEILHOCTH MPEBPAILICHUI
HCOPTaHNYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB;

* BBIJIBUTaTh U IIPOBEPSTH IKCIIEPUMEHTATIBLHO TUITOTE3bI O PE3YJIbTaTaX BO3JICHCTBUS PA3TUIHBIX
($aKkTOpOB Ha H3MEHEHUE CKOPOCTU XUMHUYECKON pPEaKIInu;

* HCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS I SKOJIOTHUECKH TPAaMOTHOTO IMOBEICHUS B OKPY KaroIei
cpene;

® HUCIIOJB30BATh HpI/IO6peTéHHBI€ KIIFOYECBBIC KOMIICTCHIIMU ITPH BBIITOJHCHHH ITPOCKTOB U yqe6Ho-
MCCIIEIOBATENIbCKUX 3324 M0 U3YYCHUIO CBOWCTB, CIIOCOO0OB MOMyYEHUS M pACIIO3HABAHMUSI BEIIIECTB;

b O6"I>GKTI/IBHO OILICHHUBATHb I/IH(i)OpMaIII/IIO 0 BCHICCTBAX U XMMHUUYCCKHUX IIPOLCCCAX;

* KPUTHYECKH OTHOCHUTBHCS K TICEBIOHAYYHON MH(MOpMAIMHU, HETOOPOCOBECTHON peKIaMe B CPeICTBaxX
MaccOBOM HH(pOpMAIHH;

* OCO3HaBaTh 3HAYCHHE TCOPETUUCCKUX 3HAHUH IO XMMHUU VIS TPAKTHICCKOM IeSITCIIPHOCTH YEJIOBEKa;

CO3Jar0T MOACINU U CXECMBI IJIA pCIICHUA y‘{€6HBIX U ITIO3HABATCJIbHBIX 3aJa4,; IIOHUMAaTh HCO6XOI{I/IMOCTB
COOJIIOICHMS TIPEITUCAHNM, TTPEIJIaraeMbIX B MHCTPYKIIUAX MO MCTIOIB30BAHUIO JICKAPCTB, CPEACTB OBITOBOM
XUMHU U OP.

AnantupoBaHHas pabodvas mporpamMma o XuMuu Juist ooyuatormxcsi ¢ OB3 paccunrana Ha oOyuaronmxcs,
UMEIOIIUX OrPAHUYECHHBIE BO3MOKHOCTH 3/10POBbs, CBA3aHHBIX C 33J€P>KKON IICUXUUYECKOTO PA3BUTHS, a TAKKE
YUYUTHIBAET CIAEAYIONMINE ICUXUYECKUE OCOOCHHOCTH JIETEH: HEYyCTOMYMBOE BHUMAHKE, MAJIbIil O0BEM MaMSTH,
HETOYHOCTb U 3aTPyJHEHUE NPU BOCIPOU3BEACHUN MaTepHaia, Hec(hopMUPOBAHHOCTh MBICIUTEIbHBIX
orepanuil aHanu3a; CUHTE3a, CpaBHEHUS, 00001IeHNs, HapyllIeHus peun. J{s neteil JaHHOM TPYIIIbI
XapakTepHbl cHa00CTh HEPBHBIX IPOLECCOB, HAapyLIEHHUs BHHUMAaHU, ObICTpasi yTOMISIEMOCTb U CHUKEHHAs
paboTOCTIOCOOHOCTD.

AnanTanys OporpaMMbl IPOMCXOJUT 32 CUET COKPAILEHHs CIIOXKHBIX MOHATUH U TEPMHHOB; OCHOBHBIE
CBEJICHUS B IIPOrpaMMe JIaroTcst TudGepeHInpoBaHHO. TeMbl U3y4aroTcs TaKUM 00pa3oM, YTOOBI YIEHUKH MOTIIN



OIIO3HABaTh UX, ONMPAsACh Ha CYLIECTBEHHbIE NpU3HAKU. Ilo Apyrum BompocaM ywamuecs IMOJIy4arOT TOJIBKO
oOuiee npezacrasieHue. Psy cBeeHuil mo3HaeTcss 00y4yaroMMHCs B pe3yJibTaTe MPAaKTUYECKOM 1eATeIbHOCTH.
KonTponb (Tekymuii, pyOeXHbIi, UTOTOBBIM) 3a YpOBHEM 3HAHHM ydalllUXcCs MpeaycMaTpUBAET IMPOBEJICHUE

7a00paTOPHBIX, MNPAKTHYECKHX, CaMOCTOSATENBHBIX, TECTOBBIX M  KOHTPOJNBHBIX  pabor.  Kpome
BBIIICTICPCUNCIICHHBIX OCHOBHBIX q)OpM KOHTPOJIA MPOBOAATCA TCKYHIUC CaMOCTOATCIBHBIC pa6OTBI B paMKax
KaXJ10i1 TeMBbI B BHJIe ()parMeHTa ypoKa.

Kpurepru u HOpMbI OlIEHKH 3HAHU 00yYAKOIIMXCS
1. Ouenka ycTHOro oTBeTa

OTMeTKa «5»: - OTBET MOJHBIM U MPABUJIbHBIA HAa OCHOBAHWUW HM3YYEHHBIX TEOPHUH; - MaTepUall U3J0XKEH B
ONPEIENICHHOM JIOTMUECKOM MOCIe10BATENIbHOCTH, JINTEPATYPHBIM SI3bIKOM; - OTBET CAMOCTOSITEIIbHBIM.
OTMeTKa «4»; - OTBET MOJHBIM M NMPABWIBHBIA HAa CHOBAHMM HM3YYEHHBIX TEOPUMW; - MaTepHal H3JI0KEH B
OTIpE/ICIIEHHONM JIOTUYECKOM TOCTIEeI0BATENbHOCTH, TPU TOM JOMYIIEHBI BE-TPU HECYIIECTBEHHBIC OIIMOKH,
WCITPaBJIEHHBIC 0 TPCOOBAHUIO YUUTEIIS.
OtMeTka «3»: - OTBET MOJIHBIA, HO TPH 3TOM JAOMYIIEHA CYIIECTBEHHAs OIIMOKAa WM OTBET HEMOJHBIA,
HECBSI3HBIM.
OTMeTka «2»: - TpU OTBETE OOHAPYKEHO HEMOHMMAHUE YYalIMMCS OCHOBHOTO COJEpKaHHS Y4eOHOTO
MaTtepuasia Wid JOMYIICHBI CYIIECTBEHHBIC OMMOKH, KOTOPBIC YUalTUHCs HE MOXET UCIIPABUTH IIPH HABOISIINX
BOIIPOCAX YYUTENs, OTCYTCTBUE OTBETA.

2. OneHKa IKCIepUMEHTAJIbHbIX YMEHH
OrneHka CTaBUTCS HAa OCHOBAaHUH HAOJIOACHUS 32 YUAIIUMHUCS U TUCBMEHHOT0 0TYeTa 3a paboTy. OTMeTKa «5»:
- paboTa BBITIOJIHEHA TOJTHOCTHIO M MPABUIIBHO, CEIaHbl TPABUIbHBIC HAOIIOMICHUS U BBIBOJBI, - SKCIIEPUMEHT
OCYIIECTBIIEH MO MJIAHY C Y4ETOM TEXHHKHU O€30MacHOCTH U MPaBHI pabOThI C BEMIECTBAMU U 0OOPYIOBAHUEM; -
MIPOSIBJIICHBI OPTaHU3AIMOHHO - TPYJAOBBIC YMEHUS, MOACPKUBAIOTCS YUCTOTa pabovyero Mecta M MOpsaoK (Ha
CTOJI€, 5KOHOMHO MCTOJB3YIOTCS PEAKTHUBBI).
OT1MmeTka «4»: - paboTa BBINMOJIHEHA MPABUJIBLHO, ClIEJIaHbI MPABWIIbHBIC HAOIIOEHUS U BBIBOJBI, HO TIPH ATOM
OKCIIEPUMEHT MPOBEJACH HE TOJHOCTHIO WIIM JOMYIICHBI HECYIECTBEHHBIC OMMOKH B paboTe C BEIIECTBAMU U
000pyTIOBaHHUEM.
OtMeTka «3»: - paboTa BBINIOJHEHA MPABHILHO HE MEHEE YeM HAIOJIOBUHY WJIM JOIYIICHA CYIIECTBEHHAs
omuOKa B X0JI¢ DKCIIEPUMEHTa B OOBSICHEHWH, B O(OpMIICHHMH pPabOThl, B COONIOACHUM IPAaBHJI TEXHHKH
0€301acHOCTH Ha paboTe ¢ BEIIECTBAMH U 000pyIOBaHHEM, KOTOpAs HCIIPABIISETCS MO TPEOOBAHUIO YUUTEIIS.
OT1MmeTKka «2»: - nomymieHbl aBe (1 0ojee) CylmecTBeHHbIC OIMMMOKH B XOJ€: DKCIIEPUMEHTA, B OOBSICHEHUH, B
opopmiieHHH pabOThl, B COOJIOACHWHM TPaBHJ TEXHUKH O€30MacHOCTH TpuU pabdoTe C BEIECTBAMH U
00opy/sOoBaHHEM, KOTOpBIE YyYalllUWCS HE MOKET HCIpPAaBUTh AaKe MO TpeOOBaHUIO yduTess; - pabora He
BBITIOJIHEHA, Y YYAIIeTOCsl OTCYTCTBYET AKCIIEPUMEHTAIbHBIC YMEHHUS.

3. OneHka yMeHMii peliaTh pacyeTHbIE 321241
OtrMeTKa «S5»: - B JIOTUYECKOM DACCY)XICHMHM W DPELUICHUHM HEeT OIIMOOK, 3ajaya pelleHa parrOHaIbHBIM
CII0CO00M;
OtMeTKa «4»: - B JIOTHYECKOM PAaCCY)KICHHHM U PEIICHHs] HET CYIIECTBEHHBIX OMIMOOK, HO 3ajaya pelieHa
HEpaIrMOHAIBHBIM CITOCOOOM, WITH JIOMYIIEHO He 00Jee ABYX HECYIIECTBEHHBIX OIMHOOK.
OtrMmerka «3»: - B JIOTHYECKOM PACCYXXJIEHHH HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIIECTBEHHAS
omnOKa B MaTeMaTHYECKUX pacyeTax.
OtMmeTKa «2»: - UMEEeTCs CyLIECTBEHHbIE OMIMOKU B JIOTHYECKOM DPACCYXJIEHHUH U B PEIICHHM; - OTCYTCTBHE
OTBETa Ha 3aJ]aHHeE.

4. OneHKa NUCbMEHHBIX KOHTPOJIBHBIX padoT
OT1MmeTKka «5»: - OTBET MOJHBIN U MPABUIIbHBIN, BO3MOKHA HECYIIIECTBEHHAS OIINOKA.
OTMeTKa «4»: - OTBET HETIOJIHBIN WM JIOMYIIEHO He 0oJiee IBYX HECYILECTBEHHBIX OLIMOOK.
OtMmeTka «3»: - paboTa BBIIIOJHEHA HE MEHEE YeM HAroJIOBHUHY, TOMYIIEHA OJIHA CYIIeCTBEHHAs OIIMOKA U MpU
3TOM JIBE-TPH HECYLICCTBEHHBIC.
OtMeTrka «2»: - paboTa BBHINIOJHEHA MEHBIIE YE€M HAIOJIOBUHY WM COJAEPKHUT HECKOJBKO CYIIECTBEHHBIX
ommnoOoK; - pabora He BblNoJNHEHA. [Ipy OlLlEHKE BBIOJHEHUS MMCBMEHHOW KOHTPOJBHOM pabOThl HEOOXOAMMO
YYHUTBIBATh TPEOOBAHUS €TUHOTO Opdorpahuieckoro pexxuma

5.0neHka TecToBBIX padoT



TecTbl, cocTosiIue U3 MATH BOIIPOCOB MOXKHO MCIIONIB30BATh MOCIIE U3yUEeHUs Kax10ro Marepuana (ypoka). Tect
u3 10-15 BompocoB wucCHoOIB3yeTcs sl mepuoauydeckoro KoHTpois. Tect uz 20-30 BOmpocoB HEOOXOIUMO
UCIIOJIb30BATh ISl UTOTOBOTO KOHTpOJisA. [Ipy olleHMBaHMU HUCTIONB3YyETCs CAEAyrollas IIKajga: AJsl TecTa u3 S
BONPOCOB HET OHMIMOOK — OIleHKa «5»; OJHA OmIMOKa — OlLIeHKa «4»; JBe OMMOKM — OLIEHKa «3»; Tpu
om0k — onenka «2». Jlas tecra u3 30 BonmpocoB: 25-30 mpaBUIIBHBIX OTBETOB — OLIGHKa «5»; 19-24
MPAaBWIbHBIX OTBETOB — OIIEHKa «4»; 13-18 mpaBWIBHBIX OTBETOB — OLEHKA «3»; MEHbIIE 12 MpaBUIbHBIX
OTBETOB — OLICHKA «2»

Copepaxanue nmporpaMmmbl
Xumusg 9 kiacc
(68 yacos, 2 yaca B HEZIEIIO)
Beenenne.lloBTopenue u 00001enne cBegeHuii mo Kypey 8 kiaacca. Xumuueckue peaknuu (5 4)
bunapnsie coenunenus. OKCuabI coiaeo0pasyrolie u Hecoeodpasyromme. [ MapoKCH Ibl: OCHOBAaHUS,
am(oTepHbie, KUcI0Thl. CpeHue, KICIIble, OCHOBHBIE COJIU.

O06o0061IeHNEe CBEACHH 0 XUMUYIECKUX peakiusax. Kiaccupukanus XuMIIeCKHX PeakIuid o pa3TuIHbIM
OCHOBAHUSIM: COCTaBY M YUCILY PEarupyronux 1 00pa3yrolmxcs BeIEeCTB, TeMI0BOMY 3(peKTy, HanpaBIeHUIO,
M3MCHCHUIO CTENICHEH OKUCIICHHS SJIEMEHTOB, 00Pa3yIOIMX pearnpyrinre BenecTna, (hase, UCIoIb30BaHUIO
KaTajan3aTopa.



IToHnaTHe 0 cKOpOCTH XUMHUYECKOH peakiuy. DaKTOpsl, BIMUSIOIINE HA CKOPOCTh XUMUYECKUX PEAKIUI:
mpupoJa pearupyromux BCIICCTB, UX KOHIOCHTpaluA, TeMIICparypa, rmiomaab COMPUKOCHOBCHU A, HAJTUYUC
karanusaropa. Karanus.

JemMoHncTpanumn
* O3HaKOMJIEHHE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJLIIOB.
* O3HakOMIJICHHE C KOJUIEKLIUSMU OKCUI0OB, KUCIIOT U COJIEH.
* 3aBUCUMOCTb CKOPOCTH XMMUYECKON peaKH OT IPUPOIbl PEarupyOLIUX BEIECTB.
*  3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT KOHLEHTPALUN PEArUPYIOLINX BEIECTB.
*  3aBHCHUMOCTH CKOPOCTH XUMHUYECKON PEaKIIUU OT TUIOIIA TN
COIIPUKOCHOBEHUS PearupyroIiux BeecTB («KUIIALIUNA CI0i»).

* 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMU OT TEMIIEPATYpPhl pEarupyrOIINUX BEIIECTB.
JlaGopaTopHBIE OTIBITHI

B3auMogeiicTBue aMmMHaka u XJIOpOBOJOPOAA.

Peakuus Helitpanuzanum.

Hab6nronenue TeminoBoro 3¢gdekra peakiuy HenTpaau3aiuu.
BiaumoneiictBue cepHoit kucnoTsl ¢ okcugom meau (II).
Paznoxxenune nepokcuaa BOIOPOIa ¢ TOMOIIBIO KaTana3bl KapTodes

3aBHCUMOCTb CKOPOCTH XMMUYECKOW PEAKIIUH OT MIPUPO/Ibl PEATUPYIOLIKX BEIIECTB HA MPUMEPE
B3aMIMOJICHCTBHS PaCTBOPOB THOCYIb(aTa HATPHUS U XJIopuaa Oapwsi, THOCYIIb(aTa HATPHS U COJITHON
KHUCJIOTBHI.

Sk wdE

7. 3aBHCHMMOCTbH CKOPOCTH XUMHUUECKON PEAKIIUK OT IPHPOILI METAILIOB IIPH MX B3AUMOJEHCTBUM C
COJISTHOM KMCJIOTOM.
8. 3aBUCUMOCTBH CKOPOCTH XMMHYECKOH PEAKIMU OT IPUPOIBI KUCIOT IPH B3aMMOAEHCTBHHU UX C HKEIEC30M.
9. 3aBHCHMMOCTH CKOPOCTH XUMUYECKON PEAKIIUHI OT TEMIIEPATYPEL.
10. 3aBHCHMOCTBH CKOPOCTH XMMHUYECKON PEAKIUK OT KOHIIEHTPALIUH.
11.  3aBHCHMMOCTH CKOPOCTH XUMHUUECKON PEAKIIUM OT ILIOIIAIH CONPUKOCHOBEHHS PEATUPYIOIINX BEIIECTB.
12.  3aBHCHMMOCTH CKOPOCTH XUMHUYECKON PEAKIIUH OT KAaTaIu3aTopa.
Tema 1. Xumnueckue peakuuu B pacrsopax (10 4)

[TonsiTue 00 SIEKTPONMTHYECCKOW JTUCCOIMAIIMU. OJIEKTPOJIUTBI M HEDJIEKTPOJUTHL. MexaHu3m
JIMCCOIMALIMU DJIEKTPOJIUTOB C Pa3IMUHBIM XapakTepoM cBsi3u. CTENeHb 3JIEKTPOIUTHUYECKON TUCCOIUAIUU.
CwIbHBIE U CITa0BIe AIEKTPOJIUTHI.

OCHOBHBIC TIOJIOXKCHHUSI TCOPHUM DJICKTPOJMTHUCCKOM jucconuanuu. Kiraccupukanus HOHOB U HX
cBoricTBa. KMCIIOTHI, OCHOBAHUS U COJIM KaK AJIEKTPOJIUTHI. VX Kiaccudukamms ¥ TUCCOIUAITNS.

OO0muye XUMHUYECKHe CBOWCTBA KHCJIOT: HM3MEHEHHE OKpPacKH WHAWUKATOPOB, B3aUMOJICHCTBHE C
MeTalJlaMd, OKCHJaMU U TUIAPOKCUIAMH METaUIOB U COJSMHU. MOJEKyIspHbIE M HOHHBIE (MOJHBIE U
COKpAIIEHHBIC) YPABHCHUS PEAKITUH.

XUMUYECKUN CMBICT COKpAIIEHHBIX YpPaBHEHUN. YCJIOBHUS MPOTEKAHUS PEAKIUN MEXIAY AJIEKTPOIUTAMH 10
KOHIIA. PsiJ1 akTUBHOCTH METAJIJIOB.

OO0me XUMUYECKHE CBOMCTBA INEJIOYCH: B3aMMOJCHCTBHE C KHCJIOTAMH, OKCHIAMU HEMETAJIOB,
comsimu.  OOmIMEe XWMHUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHHWM: B3aMMOJICHCTBUE C KHCJIOTaMHU,
pa3JIoKEeHUE ITPU HArPEBaHUH.

OO0muye XMMHYECKHE CBOMCTBA CPEHMX COJICH: B3aMMOACHCTBHE C KHUCIIOTAMHM, IEJI0YaMH, COJIIMH U
MeTajuilaMu. B3anuMoiecTBrEe KUCIIBIX COJIEH CO IIeI0UaMH.

I'maponus, kak oOMEHHOE B3aMMOJCHCTBHE COJIeH ¢ BOAOW. ['Maponv3 coiau CHIIBHOTO OCHOBAaHUS M
ciaboit kucnoTel. ['uaponu3 com ¢1adoro OCHOBaHUS U CUIbHOM KUCI0THI. [1Ikama pH.

CBoiiCTBa KHCIIOT, OCHOBaHHI, OKCUIOB M COJIEH B CBETE€ TEOPUU IJICKTPOIUTHUYECKON TUCCOIHAIUU U
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.

JemoHcTpaumu.
* lcnbITaHKHE BEUIECTB M MX PACTBOPOB HA AJIEKTPONPOBOAHOCTD.
*  3aBHUCHMOCTb 3JIEKTPONPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHIICHTPALIUH.
* JIBmwkeHHEe OKpaIIEHHBIX HOHOB B DJICKTPUYECKOM TIOJIE.
*  OmnpeneneHue XxapakTepa Cpeibl B pacTBOpax COJICH.
JlaGopaTopHbIE OTBITHI.
13. Jluccoumanus caadbIX >JIEKTPOIUTOB HA IPUMEPE YKCYCHOM KHUCIIOTEL
14. Vismenenne oKpacKu UHAMKATOPOB B KMCIOTHOM CPEJIE.



15.  Peaknus HeWTpaauM3aluy pacTBOPa MENOYM Pa3INYHBIMU KUCIOTAMU.
16. [Momyuenue ruapokcuna meau (11).u ero B3auMoielicTBUE C PA3TUIHBIMU KUCIOTaMH.
17. BzaumoneiictBre cunbHBIX KUCIOT ¢ okcuaom meau (11).
18-20. B3anmoeicTBIE KUCIOT C METalIaMHu.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. TlonyueHue CTyaHs KPEMHHEBOM KMCIOTBI.
23. KayecTBeHHas peakiys Ha XJIOPHL - MM CYJIb(aT-uOHBI
24. VI3meHeHne OKpacKH MHIUMKATOPOB B IEIOYHOM Cpee.
25. B3auMoelicTBHIE IEI0YeH ¢ YIIIEKUCIIBIM Fa30M.
26. KauecTBeHHas peakLys Ha KATHOH aMMOHHUSL.
27. Tonyuenue ruapoxcuaa meau (1) u ero pasnoxenue.
28. BzaumoelicTBrEe KapOOHATOB C KUCIOTAMH.
29. Tlonyuenue runpokcuna xemesa(lll).
30. BzaumoneiicTBre xkenesa ¢ pactBopom cyibdara meau (1)
[MpakTrueckue paboThI
1. CsolicTBa KUCIOT, OCHOBAHMI, OKCHJIOB U COJIEM B CBETE TEOPHHU DIIEKTPOIUTHIECKOM
JTUCCOLIMALIMN U OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
Tema 2.HemeTa/uibl M UX coeqUHEeHUd (28 1)

CTtpoeHne  aToMOB  HeMeTalsioB u  ux  mnoioxenue  Bllepmomuueckoit  cucteme.  Psan
ANEKTpOOTpHIIaTeTbHOCTH. KpucTanmuueckue peméTku HeMEeTallIOB — MPOCTBIX BELIECTB. AJUTIOTpONHS U €€
npuurHbl. Ou3nueckue cBOMCTBa HeMeTaioB. O0IIMe XMMUYECKHE CBOMCTBA HEMETAJIOB: OKUCIUTEIbHBIE U
BOCCTaHOBUTEJIbHBIE.

lanorensr, crpoenue ux aTtoMoB M Mojiekyld. Dusmyeckne W XUMUYECKHE CBOWCTBA TaJIOTEHOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOICTB rajJoreHOB B 3aBUCUMOCTHU OT UX MoJioxkeHus B [lepuonnyeckoil cucreme.
Haxosxnenue rajoreHoB B IPUPOE U UX MOIYYCHUE. 3HaUYCHNE U TPUMEHEHUE TaJIOre€HOB.

["anmoreHoBOOPOIBI M COOTBETCTBYIOIIME WM KHCIOTHI: IJIAaBUKOBas, COJsSHas, OpOMOBOIOPOJIHAS,
nonosojopoaHas. l'amoreHnael. KadecTBeHHBbIE peakIMM Ha TaJOreHUA-HOHBL. [IpuMeHeHHMe coequHeHnn
raJIOTeHOB M UX OUOJIOTHYECKask POJIb.

O6mas xapakrepuctuka siemeHToB VIA-rpymnmel. Cepa B mpupojae U e€ nonydeHue. AITOTPOIHBIC
MoaU(UKAIIK cephl U UX CBOIMCTBA. XMUMUYECKUE CBOMCTBA CEphl U €€ MPUMEHEHHE.

CepoBoAOpOA: CTPOCHHE MOJEKYIbI, (PU3MUECKUE M XUMUYECKHE CBOMCTBA, MOJyYE€HHWE W 3HAUYCHUE.
CepoBonopoanas kucnora. Cynbhuasl U ux 3HaueHue. JIroMuHobOopsI.

Oxkcup cepsl (1V), ceparctas kuciorta, cyibpuTsl. KauecTBeHHast peakiys Ha CyJIb(QHUT-HOH.

Oxcun  cepol (VI), cepnas kucnota, cynbbatel. Kpucrammoruapatel. KadecTBeHHass peakiuusi Ha
cynb(aT-uoH.

CepHasi KUCIIOTa - CWJIBHBIA 25eKTponuT. CBOHCTBA pa30aBICHHON CEPHOW KHUCIOTHI, KaK TUIHUYHOMN
KHCJIOTBI: B3aUMOJICCTBHE C METaJUlaMH, OCHOBHBIMU M aM(OTEpHBIMH OKCHJAMH, OCHOBAaHUSMH U
aM(pOTepHBIMH THAPOKCUAAMH, CONIsIMU. KauecTBeHHas peakius Ha Cyab(haT-uoH.

OO6mras xapaktepuctuka snemMeHToB VA-rpymmbl. A30T, CTpoeHHE aToMa W MoJieKynbl. dusndyeckue u
XUMHYECKHUE CBOMCTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €T0 OMOIOTHYECKas POJib.

AMMMaK, CTPOCHHE MOJICKYJIBI U (PU3NUECKHEe CBOMCTBA. AMMUaYHasi BOJa, HAIATBIPHBIN CIIUPT, THAPAT
amMMmuaka. JOHOpHO -aKIENTOPHBIA MEXaHU3M 00pa30BaHMs KaTHOHA aMMOHHS. BoccTaHOBUTEIBHBIE CBOWMCTBA
ammuaka. Conu aMMOHUS U UX puMeHeHue. KauecTBeHHas peakiys Ha KaTHOH aMMOHHS.

Oxkcupl a30Ta: HECOIEOO0PA3yIOIUE U KUCIOTHBIE. A30TUCTas! KUCIOTa M HUTPUTHL. A30THAs KHCIIOTA, €€
MOJIy4YeHHe U cBoMcTBa. HUTpaTh!.

®ocdop, crpoenune aroma u amorponus. Pochuasl. Gochun. Okeun pochopa(V) u oprodocdopHas
kuciora. ®ochater. Dochoprbie ynooperus. MHCEKTUIIHIEL.

OO0mmas xapakTepucTuka 31eMeHToB [V A-rpyIibl: 0COOCHHOCTH CTPOCHHS aTOMOB, MPOCTHIX BEIIECTB U
COCIMHCHUN B 3aBHCHMOCTH OT IIOJIOKCHHUS 3JIeMEHTOB B llepuogndeckoit cucrteme. YTiepoa. AJIJIOTPOITHbBIC
Moaudukanuu: anmas, rpadut. AMOp(hHBIN YrIepoa U ero copTa: caxa, akKTUBUPOBAHHBIN YToyib. AACOPOIIHS.
XuMudeckue cBoiicTBa yriepojaa. KokcoxuMudyeckoe Mpous3BOICTBO U €ro MpoAyKius. KapOusl.

Oxkcua yraepoaa(ll): ctpoenne monekyssl, mojgydeHue u ero cpoiictBa. Okcua yraepona(lV): crpoenue
MOJICKYJIbI, TOJYYEHHE W €ro cBoicTBa. YronbHas kucioTa. ColM yroibHOW KHUCIOTHI: KapOOHAThl U
rugpokapOoHaThl. TexHuueckas u muiieBas coja.

Heopranuueckue u opraHuyeckHue BEIIECTBA. YTJIEBOAOPOIbl. XHUMHUYECKOE CTPOSCHUE OpPraHMYECKHX
BEILIECTB, KaK MOPSIOK COCUHEHUS aTOMOB B MOJIEKYJI€ TIO BaJICHTHOCTH.



Metan, »3TaH, Kak IpeAeibHbIE YIVIEBOAOPOIbl. OTWIEH M aleTWIEH, KaK HENpeeibHbIe
(HeHachlIlleHHbIe) yraeBopopoasl. ['openue yrieBojgoponoB. KauecTBeHHblE peaklMd Ha HeNpeAeibHbIe
COCIUHEHUS.

DTHIIOBBIN CIHUPT, €T0 MOJyYCHHE, MPUMEHEeHHE U (u3uosiornueckoe aeiictBrue. TpéXaTOMHBIA CIUPT
rnnepuH. KauecTBeHHas: peakiys Ha MHOTOQTOMHBIE CIUPTHL. YKCYCHAs - MIPEeICTaBUTENb Kilacca KapOOHOBBIX
KHCJIOT.

Kpemuuii, crpoenue ero atoma u cpoiictBa. Kpemuuii B npupone. Cummumasl u cuiad. Okcun
kpemumsi(1Y). KpemuueBas kucinota u €€ COJH.

IIpon3BoacTBO cTekIa U LieMeHTa. [IpoyK1ins CUIMKAaTHON IPOMBILUIEHHOCTH: ONTHYECKOE  BOJIOKHO,
Kepamuka, dapdop, pasac. OnTudaecKoe BOJTOKHO.

Hemerannsl B mpupoze. @pakiinoHHAs NEPEeroHKa )KUIKOro BO3yXa Kak crioco0 MmoyydeHHst KUCIopoa,
aszora, aprona. [lonydenne dochopa, kpeMHUs, XI0pa, Hoaa. DIEKTPOIH3 PACTBOPOB.

ITomyueHue cepHOI KUCIIOTBI: CBIPBE, XUMU3M, TEXHOJIIOTHUECKAsE CXEMa, METOJ| KUIISALIETO CJI0s,
MIPUHIIMIIBI TEMJI000MEHa, TPOTUBOTOKA U IUPKYIsiiuu. OneyM. [Ipon3BoACcTBO aMMuaka: ChIpbE, XUMU3M,
TEXHOJIOTMYECKas CXema.

JdeMoHcTpanumn
Komnexkuus HeMeTaoB.
Monenu KpUCTaUIMYECKUX PEMIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYIISIPHBIE.
O30HATOP U MPHUHIIMIIBI €70 PAOOTHI.
["opeHne HeMeTallIoB - MPOCTHIX BELIECTB: cepbl, pochopa, APeBECHOTO YTIIIs.
OO6pa31bl TaIoreHoB - IPOCTHIX BEILIECTB.
B3auMopeicTBrE TaJIOr€HOB C METAJUIaMHU.
BriTecnenue xyiopa OpoMoM mwin fofia U3 pacTBOPOB UX COJIEH
Komnnekuus npupoaHbIX COEIUHEHUH XII0pa.
B3aumopeiicTBue cepsl ¢ MeTaIaMu.
I'openue cepsl B KUCIOPOJIE
Komnexnust cyabQUIHBIX pY/I.
KavectBenHas peakius Ha cynb(Ua-UOH
OO6eciBeurBaHNE OKPAILICHHBIX TKaHEH U I[BETOB CEPHUCTHIM T'a30M.
B3anmoneiicTBre KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI C MEJIBIO.
OO0yrnuBaHUe OPraHMYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHOM KUCIOTOM.
Huarpamma «CocTtaB BO3ayxay.
Buneodparments! u cnaiiast «IItnubu 6azapbi».
[Tonyuenue, cobupanue 1 pacro3HaBaHUE aMMHUAKa.
Pasnoxxenne 6uxpoMara aMMOHHUS.
B3anMopaeicTBue KOHIEHTPUPOBAHHON a30THOM KHUCIIOTBI C MEBIO.
TI'openue wyepHoro nopoxa
Pa3noxeHne HUTpaTa Kanus U TOPEHUE APEBECHOIO YrojbKa B HEM
O06pa31bl TpUPOIHBIX coeauHeHu pocdopa.
I'openue dhochopa Ha BO3ayXE U B KUCTIOPOJIE.
[Tonmyyenue 6enoro pochopa u uCbITaHHE €TO CBOMCTB
Komnekuus «O06pa3isl MPUPOIHBIX COSTUHEHUN YIIepoia
[optpet H. JI. 3enunckoro. Ilornomenne akTMBUPOBaHHBIM YIJIEM pacTBOPEHHBIX BELIECTB MU
ra3os.
YeTpoicTBO IPOTUBOrasa.
Mopenu MOJIEKyJI METaHa, 3TaHa, ITWICHA U alleTUJICHA.
BzanmoneiicTBue aTUIeHa ¢ OpOMHON BOJON M pacTBOPOM I€pMaHIraHaTa KaJusl.
OO61re XuMHYECKHUEe CBOMCTBA KUCIIOT Ha MIPUMEpPE YKCYCHOM KHCIOTHI.
KauecTtBeHHas peakuyss HA MHOTOaTOMHBIE CIIUPTHI.
Komnexuust «O6pa3iibl pUPOIHBIX COSTUHEHUN KPEMHHUSI.
Kosnekuus crekia, KepaMuKy, IEMEHTA U U3JETIUN U3 HUX.
Konnekuus npoayKuuy CUIMKaTHOW TPOMBIIITIEHHOCTH.
BuneodparmenTts! u cnaiiasl «I[Ipon3BoaCTBO CTEKIIA U [IEMEHTaY.
Komnexnus «IIpupoaHsle coeUHEHNS HEMETAILIIOB.
Buneodparments! u cnaiiapl «OpakipioHHas IEPETOHKA KHUIKOTO BO3TYXa)»



e Bugeodparments! u cnaiiasl «lloxydenue Bogopoaa, KUCIOPOAA U TATIOT€HOB IEKTPOIUTHIECKUM
CIIOCOOOMY.

Mopenu anmapaToB JJIs1 IPOU3BOJCTBA CEPHON KUCIIOTHI.

Mopenb KUISIero ciosl.

Mopenb KOJIOHHBI CUHTE3a aMMHUAKA.

BuneodparmenTst u cnaiiasl «I[Ipou3BoaCTBO CEpPHOM KHCIOTHI».

Buneodparmentst u cnaiiasl «IIpon3BoacTBo aMMHaKay.

Komnexknus «Cripb€ nJis MOTYyISHUS] CEPHOM KUCTOTHI.

JlaGopaTopHBIE OTBITHI
31. Pacno3HaBaHue raJoreHuI-HOHOB.
32. KayecTBeHHBIE PEAKIMH Ha CYIIb(AT-HMOHBL.
33. KauecTBeHHas peaknys Ha KATHOH AMMOHHUSI.
34. XuMuuecKkue CBOMCTBA a30THOM KHUCIIOTHI, KAK 3JIEKTPOJINTA.
35. Kauectsennsie peakiuu Ha (Gocdar-1nom.
36. IMomyyenne u CBOMCTBA YTOIBHOM KUCIOTHI.
37. KauecTBeHHas peakius Ha KapOOHAT-UOH.
38. Iponyckanue yriaekuciaoro raza 4€pe3 pacTBOP CHIIMKATA HATPHSL.
[TpakTrueckue paboThI
2. i3yueHue CBOWCTB CONITHON KUCIIOTHL.
3. U3yueHne CBOMCTB CEPHOM KUCTIOTHI.
4. Tlonydyenre aMMuaKka ¥ M3y4eHHE €ro CBOMCTB.
5. TMonyyeHue yriaekueioro ra3a i M3y4eHne ero CBOMCTB.
Tema 3.Metasiibl u ux coeguHeHus (17 4)

Ilomoxxenne wmertamioB B Ilepmommyeckoit cucrteme xmmuueckux d3neMeHToB J[. M. Menpgeneesa,
CTPOCHHME HMX aTOMOB M KpHUCTAUIOB. Merauimueckasi CBS3b U METAJUIMYECKash KpUCTAJUIMUECKas peHIETKa.
dusznueckre CBOMCTBa METAJUIOB: AJIEKTPO- U TEIJIONPOBOIHOCTD, OTpa)aromiasi ClioCOOHOCTh, MIIACTUYHOCTD.
CrmuiaBbl YEPHBIE U IIBETHBIE.

Mertamibl Kak BOCCTAHOBHUTENH. JIEKTPOXUMUYECKUWA PsJ HaANpsOKeHW. BzauMmopelcTBue MeETaioB C
HEMeTaJUIaMH, OKCUIaMH, KUCJIOTaMH, COJIAMU. AJTFOMUHOTEPMHUS.
CtpoeHrue aTOMOB U TPOCTHIX BELIECTB IIEIOYHBIX METAUIOB. 3aBUCHUMOCTh (U3MYECKUX U XHUMHUYECKUX
CBOMCTB IIEJIOYHBIX METAJJIOB OT 3apsiioB sjiep UX aToMOB. OKCHUIBI U THAPOKCHUIIBI IIETIOYHBIX METAIOB, UX
MIOJIy4€HHE, CBOICTBA, IPUMEHEHNE. BaykHelIne COMM IETOYHbIX METAIIOB, UX 3HAYEHUE B JKUBOM U HEXKHUBOU
MIPUPOJIE U B )KU3HU YEJIOBEKA.
CtpoeHrue aTOMOB M TMPOCTHIX BEHIECTB IIEJIOYHO3EMENbHBIX METAJUIOB. 3aBHUCHUMOCTh (U3WYECKUX U
XUMUYECKUX CBOMCTB IIEJIOYHO3EMENbHBIX METAUIOB OT 3apsiioB sifep UX aToMoB. OKCHUIBI U THUAPOKCHIBI
HIEJI0YHO3EMEIIbHBIX METAJIJIOB, MX IOJy4Y€HHE, CBOMCTBa M INpUMEHEHHE. BaxHeilline coiau MENOYHO -
3eMEeJIbHBIX METAJUIOB, UX 3HaYEHHUE B MIPUPOJIE U )KU3HU YesioBeka. KapOoHaThl ¥ ruipokapOOHAThI KaIbITHsI.
KéctkocTh Bombl: BpeMeHHass W mocTosiHHas. CrocoObl ycTpaHeHuss BpeMeHHOW KEcTkocThu. CrnocoOsl
YCTpaHEeHHUs] MOCTOSTHHOU >k&€cTkoCcTH. MoHUThL.COeAMHEHUsT allOMUHUS B TMPUPOJE. XHUMHUUYECKHE CBOMCTBA
amoMuHus. OCOOCHHOCTH OKCHAA U THAPOKCUIA aTIOMUHUS Kak aM(pOTEpHBIX coeMHEeHUN. Bakneimue conu
ATFOMUHUS (XJIOpHI, CYIIbdar).
OcoOeHHOCTH cTpOeHHUS aToMa xelne3a. JKenezo B npupoze. Baxkuerimme pyasl xeneza. OKCHIBI U THIPOKCHIBI
xenesa(ll) u xenesa(lll). Comu xenesa(ll) u xenesa(lll). O6HapykeHrne HOHOB KaTHOHOB JK€JI€3a B pacTBOPE.
3HaueHNe COeIMHEHUN Kenesa.
Koppo3sust xumudeckas u 3JeKTpOXUMHUUYECKasi. 3aluTa METANIOB OT KOPPO3uU. MeTalibl B IPUPOJIE: B
cBOOOIHOM BHUJIE U B BHJIe coequHeHm. [ToHsTHe 0 MeTamutyprun. UépHas U [IBETHASI METaJUTYprHsl.
[MupomeTanmyprus, rHAPOMETAILTYprus, dNeKTpoMetatyprus. Jlomennsiil npouecc. IlepepaboTka uyryHa B
CTajb. DJIEKTPOJIN3 PacCIlJIaBOB.
JeMoHncTpanuu

* BzaumogaelicTBue HaTpHsl, JIUTUA U KAJIBIAS C BOJOM.

* T'opeHue HaTpus, MarHus 1 *xeje3a B KUCIOPO/IE.

* Bcnplmka TEpMUTHON CMECH.

* BzaumojelicTBHE CMECH MOPOIIKOB CEPHI U JKeJe3a, LIMHKA U CEPBIL.

* BzamMmopeiicTBHE aJIIOMHHHS C KHCIOTaMH, IIEJI0YaMH M BOJOM.



* BzaumojelcTBHE Xee3a U MEIH C XJIOPOM.
* BsaumopeiicTBue MeIH ¢ KOHIICHTPUPOBAHHOW CEpHON KUCIOTOM U a30THOM KHCIOTOH (pa30aBiIeHHON U
KOHIICHTPUPOBAHHOM).
* Okxpacka IjIaMeHH COEAUHEHUSIMHU HIEJTOYHBIX METAJIIOB.
* Okpacka IJIaMeHH COeTMHEHUSIMU IIET0YHO3EMENbHBIX METAIJIOB .
¢ T ameHue U3BECTH BOIOM.
* IlonydeHue )ECTKOU BOABI B3AUMOJAEHCTBUEM YIJIEKUCIIOTO ra3a C U3BECTKOBOM BOJOM.
* VYcTpaHeHHE BPEMEHHOM KECTKOCTU KUIISTYCHUEM U T00aBKOW COJIBI.
* VcTpaHEHHE MOCTOSHHOM KECTKOCTH I00aBKOW COJIBI.
* VoHWTHI ¥ IPUHINI UX JEUCTBUSA (BUACO(DpPArMeHT).
e  Kosneknus NpupogHbIX COCTUHEHUN aTFOMUHUS.
*  BuneodparmenTs u crnaiasl «OKCHI aTIOMUHUS U €70 MOAU(DUKALIAN.
* Tlomydyenue ampoTEepHOro THAPOKCHIA ATIOMUHUS U UCCIIEIOBAaHHE €TI0 CBOMCTB.
*  Komneknus «XMMHUYECKHE UCTOYHUKH TOKa.
*  Pe3ynbTarhl JJIUTEIBHOTO SKCIIEPUMEHTA 110 U3YYEHUIO KOPPO3UH CTAJIBHBIX M3EIUI B 3aBUCUMOCTH OT
YCJIOBUH MPOLECCOB.
* Boccranosnenne mean u3 okcuaa meau(ll) Bomopoaom.
* Buneodparments! u crnaiiibl « [pon3BOACTBO UyryHa U CTAIN».
* BuneodparmenTs! u cnaiiapl «M3nemus U3 4yryHa u cTaim».
* BuneodparmenTs! u crnaiiasl «IIpou3BoICTBO AIIOMUHUS.
JlaGopaTopHBIE OMBITHI
39. BzaumopeiicTue xkenes3a ¢ pactsopoM cyibgara meau(ll).
40.TlonyueHne U3BECTKOBOM BOIBI M OIIBITHI C HEM.
41.Tlonyuenne ruapoxcunos xemnesa(ll) u (111).
42 .KayecTBeHHBIE PEaKIIMU HA KATHOHBI JKeJle3a
[IpakTuyeckue paboTHI.
6. Tlomy4eHue KeCTKON BOIBI M CIIOCOOBI €€ yCTpaHEHHS.
7. Pemienue SKCIIEpUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTauibi».

Tema 4 Xumus u okpy:xamomas cpeaa(24)

Crtpoenue 3emiu: Ipo, MaHTHSI, 3eMHas KOpa, MX XUMUYECKHU cocTaB. JInTocdepa n e€ XumMuaeckui
coctaB. Munepanbl. Pyner. Ocagounsie mopoibl. [lone3Hbie nckomnaeMbie. XUMUYECKUH COCTaB THIPOChEpHL.
XuMUYeCcKuit coctaB aTMoc]ephl.

HcTouHnky XUMHUYECKOTO 3arpsi3HEHUS OKpYXKaroliei cpeabl. [ mobanbHbIe 3KOIOTHYECKHE TPOOTIeMbl
YeJIOBEYeCTBA: MAPHUKOBBIN 3P PEKT, KUCIOTHBIE 0K, 030HOBBIE IbIPbl. MeX1yHapoAHOE COTPYAHHYECTBO B
00J1acT OXpaHbl OKPYKAIOIIEH CPEIbl OT XUMUYECKOTO 3arps3HeHUS. «3eIEHasT XUMUS».

JleMoHCTpanuu

*  BugaeodparmeHTsl u cnaiiapl «CTpoeHne 3eMIu U €€ XUMHUECKUIH COCTaBy.

*  Koekius MUHEpanaoB U TOPHBIX MOPO/I.

*  Komnexkuus «Pyasr MeTamioBy.

*  BuneodparmenTs u crnaiiapl «I 1od6anpHbIe YKOJIOTHYECKHUE TPOOIEMBI YETIOBEYECTBAY.
JlaGopaTopHbIE OTBITHI
43. Usyuenue rpanura.

Tema 5 O0001IeHUe 3HAHUI 10 XUMHH 32 KyPC OCHOBHOI KO0abI. [loaroroska k OcHOBHOMY

rocyaapcrBeHHoMy 3k3ameny OI'D ( 5 v)

Crpoenue aTomMa B COOTBETCTBHH C MOJOKEHUEM XUMUUYECKOro 3eMeHTa B [leprnoanueckoii cucreme.
CtpoeHue BelecTBa: XUMHUECKast CBSI3b U KPUCTAJUIMUECKHE PEIIETKU. 3aBUCUMOCThH CBOMCTB 00pa30BaHHBIX
3JIEMEHTaMU MIPOCTHIX BEIIECTB (METAJIJIOB, HEMETAJLJIOB, OJIATOPOJIHBIX Ta30B) OT MOJOKEHHS JIEMEHTOB B
[Tepuoanueckoit cucreme. THUMOIOTHS HEOPTaHUYECKUX BELIECTB, JEJICHNUE UX Ha KIacChl U TPYIIIIHL.
[IpencraBurenmy.

[Tpu3HaKyU U yCIOBUA MPOTEKAHUSA XUMHUECKUX peakiuil. TUMonorus XMMHYECKUX PEaKLUi 1O pa3InuyHbIM
ocHoBaHUsM. Peakiiuu noHHoro ooMeHa. OKUCIUTETHFHO-BOCCTAHOBUTEIILHBIE PEAKITUH.

XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIE XUMHUYECKHE CBOMNCTBA COJICO0PA3YIOLIUX OKCHUIOB,
THUIPOKCUIOB (OCHOBAHUH, KUCIIOT U aM()OTEPHBIX THIPOKCHIIOB), COJICH.



Tema 6 OcHoBbI opranuyeckoi xumum (14)

HEJb U 3AJJAYU BOCIIUTAHUSA

CoBpeMeHHbIN HAllMOHAIBHBIA BOCIIUTATEbHBIN Hi€all, B COOTBETCTBUU ¢ KoHIenuen 1yXoBHO-
HPaBCTBEHHOT'O BOCIUTAHUS POCCUMCKUX IIKOJIbHUKOB — 3TO BBICOKOHPABCTBEHHBIN, TBOPUYECKUH,
KOMIIETEHTHBIH rpaxknanuH Poccuu, nmpuHuMaromuii cyp0y OTedecTBa Kak CBOIO JIMYHYIO, OCO3HAIOIIUI
OTBETCTBEHHOCTh 3a HacTosIIee U Oyayiee CBOel CTpaHbl, yKOPEHEHHBIN B TYXOBHBIX U KYIbTYPHBIX
TpaauLKAX MHOIOHAIMOHAIBLHOTO Hapoaa Poccuiickoit dexnepanumu.
Hcxoas u3 3TOro BOCHUTATEIHHOTO Healia, a TAKKE€ OCHOBBIBASICh Ha 0a30BBIX, JIJISl HAIIIETO O0IIeCTBa
LEHHOCTAX (TaKMX KaK CeMbs, TPy, OT€UECTBO, IPUPOJIa, MUP, 3HAHUS, KYJIbTYpa, 3J0POBbE, YEIOBEK)
HEJIb 6ocnumanus -TAYHOCTHOE PA3BUTHE IIKOJIBHUKOB, MPOSBISIONICECS:

1) B pa3BUTHM UX MO3UTHUBHBIX OTHOIICHUI K 3TUM OONIECCTBEHHBIM IIEHHOCTSM (TO €CTh B Pa3BUTHHU
MX COLUATIBHO 3HAYMMBIX OTHOIICHU);
JlaHHast 11e7Th OPUEHTHPYET TEeIaroroB He Ha 00ecleYeHne COOTBETCTBUS JINYHOCTH peOeHKa €IMHOMY YPOBHIO
BOCIIUTAHHOCTH, @ Ha 00ecrieueHre MO3UTUBHON TMHAMUKHU Pa3BUTHS €0 JIMYHOCTH. B CBS3M ¢ 3TUM BaXKHO
COYETaHME YCWINH TeJjarora Mo pa3BUTHIO JUYHOCTH PEOCHKA U YCUITUN caMOTO PeOCHKA IO CBOEMY
camMopa3BUTHIO. VX COTpyIHUYECTBO, TAPTHEPCKHUE OTHOIICHUS SIBIITFOTCS BAXKHBIM (DAKTOpOM ycrexa B
JOCTH>KEHHUH LICIIH.
Konkperu3zanus oO1ieil eau BOCIUTaHUS] IPUMEHUTENBFHO K BO3PACTHBIM OCOOEHHOCTSAM LIKOJIBHUKOB
TO3BOJISICT BBIJICIUTH B HEH CIICIYIOIINE le/1e6ble NPUOPpUmemsl, COOTBETCTBYIOIINE TPEM YPOBHIM
00pa3oBaHMSA:

B Bocniutanum nereit mogpocTKOBOTO BO3pacTa, MPHOPHUTETOM SIBIISICTCS CO30anUe H1a20NPUANIHBIX VCA08UT

0151 PA36UMUSL COYUAIbHO 3HAUUMBLX OMHOWLCHUTL WKOJIbHUKOG, U, NPeXcoe 6Ce20, UCHHOCHIHbIX

OMHOWEHUU:

-K CEMbE KaK ITIaBHOM OIOpE B )KU3HU YEJIOBEKA U UCTOYHHUKY €r0 CUACThS;

K TPYZly KaK OCHOBHOMY CIIOCOOY JOCTHKEHHSI )KU3HEHHOTO 0J1arornoydus 4eaoBeKa, 3aJI0Ty ero YCIeuIHOTo
po¢eCCHOHABHOIO CaMOOTIPEIEIEHUS U OLIYIIEHNs] YBEPEHHOCTH B 3aBTPALIHEM JHE;

-K CBOEMY OT€4EeCTBY, CBOE Masioi u 0oibioi PonnHe kak MecTy, B KOTOPOM Y€JI0BEK BBIPOC M [TO3HAN IIEPBbIE
paziocTy M HeyJauu, KoTopasi 3aBelllaHa eMy MpeaKaMu U KOTOPYIO HY>KHO oOeperarb;

-K IIPUPOJIE KaK NCTOYHUKY JKU3HU Ha 3eMJIe, OCHOBE CaMOI'0 €€ CYIIECTBOBAaHUS, HYKAAIOIIEHCs B 3alLIUTE U
IIOCTOSIHHOM BHMMAHHHU CO CTOPOHBI YEJIOBEKA;

-K MUpY KakK IIaBHOMY IIPHHLIUITY Y€JI0BEUECKOro OOIIEXKHUTHS, YCIOBUIO KPEIIKOM 1pYKOBbl, HalnaX1BaHUsI
OTHOILIEHUH C KOJUIeraMu 1o paboTe B OyAyIieM UCO3AaHUs OJIaronpUATHOTO MUKPOK/IMMAaTa B CBOEH
COOCTBEHHOM CEMBE;

-K 3HaHUSM, KaK MHTEJUIEKTYaJIbHOMY pecypcy, o0ecreunBaromemMy

6yz[y1uee YCJIOBCKA, KaK pE3YJIbTATY KPOIIOTIIMBOI'0, HO YBJICKATCIILHOI'O yqe6Horo TpyHaa,



-K KyJbTYype KakK JyXOBHOMY OOTaTcTBY OOIIIECTBA U BAYKHOMY YCJIOBHIO OIIYIICHHUS YEIOBEKOM MOTHOTHI
MIPOKUBAEMOM KHU3HH, KOTOPOE JAlOT EMYy YTeHHE, MY3bIKa, HCKYCCTBO, T€ATP, TBOPUECKOE CAaMOBBIPAKEHUE;

-K 37I0POBBIO, KaK 3aJIOTy JIOJITOW U aKTUBHOM KU3HU YEJIOBEKA, €r0 XOPOIIEr0 HACTPOCHHS U ONITHMHUCTUIHOTO
B3TJIsi7]a HA MUD;

-K OKPYXaOIINM JIFOJISIM, Kak 0€3yCIIOBHOM 1 aOCOMIOTHOM IIEHHOCTH, KaK PaBHOIMIPABHBIM COIHATLHBIM
MapTHEpaMm, ¢ KOTOPBIMH HEOOXOMMO BbICTpanBaTh JOOpOKeIaTeIbHbIE U B3aUMOIIO/IIEP>KUBAIOLIIE
OTHOIIICHHUS, JTAIOIINE YEIIOBEKY PaJ0CTh OOIIEHHS U TIO3BOJISIONINE N30€raTh YyBCTBA OJMHOYECTBA;

-K caMuM ce0e, KaK X03s5ieBaM CBOEH CyAbObI, CaMOOTIPENEISFOIIMMCS B CaMOPEATH3YIOIIUMCS JIMIHOCTSIM,
OTBEUAIONINM 33 CBOE COOCTBEHHOE OyayIIee.

JlaHHBIN [IEHHOCTHBIN aCHEKT YeJI0BEUECKOM KU3HU YPE3BhIYAITHO BaXKEH JIJISl IMYHOCTHOTO PA3BUTHUSA
IITKOJIFHUKA, TaK KaK HIMEHHO IICHHOCTH BO MHOTOM OIIPEICIISIFOT €T0 KU3HCHHBIE IIeITH, €T0 TTOCTYITKH, €ro
TTOBCETHEBHYIO JKU3Hb.

Briienenue 1aHHOTO MPUOPUTETA B BOCIIUTAHUH IITKOJIBHUKOB, 00YJaIOIINXCsl HA CTYIIEHU OCHOBHOTO OOIIETO
o0pa3oBaHus, CBSI3aHO C OCOOCHHOCTSIMU JIeTel OJPOCTKOBOTO BO3PACTA: C UX CTPEMIICHUEM yYTBEPAUTH ce0s
KaK JINYHOCTh B CUCTEME OTHOIICHHI, CBOMCTBEHHBIX B3pOCIOMY MUpPY. B 3TOM Bo3pacTe 0co0yto 3HAaUNMOCTb
JUTSL IETe MpruoOpeTaeT CTAHOBJICHUE MX COOCTBEHHOM KU3HEHHOMN TTO3UITUHU, COOCTBEHHBIX IIEHHOCTHBIX
OpHUEHTAIINU.

[TompocTKOBEII BO3pacT - HanOoJee YAauHbIM BO3PACT TSl Pa3BUTHS COLUATBHO 3HAYMMBIX OTHOLICHHMA
IIKOJIbHUKOB.

Briienenne B 0OIIeH 11ei BOCIIUTAHUS [IEJIeBBIX IIPUOPHTETOB, CB3aHHBIX C BO3PACTHBIMH OCOOSHHOCTSIMU
BOCIIUTAaHHHUKOB, He 03HAYAEM UZHOPUPOSAHUSA OPY2UX COCIAGTAIOWUX 00wiell yenu éocnumanus. I Ipruopurer — 310
TO, YeMy TIefiaroram, paboTarOIIMM CO IITKOTBHUKAMU KOHKPETHOM BO3PACTHOM KaTEeTOpHH, TIPEICTOUT YIIEIATH OOIbIIIee,
HO HE eIMHCTBEHHOE BHUMAHHE.

JloGpocoBecTHast paboTa Ie1aroroB, HaIpaBJIeHHas Ha JIOCTIKEHHUE TTOCTABJICHHOM TIEITH, TIO3BOJTUT PeOEHKY TOITYYHTh
HEOOXO/TMMBIE COIMAITBHBIE HABBIKHM, KOTOPHIE IOMOTYT MY JIy4IIle OPUEHTUPOBATHCS B CIIOKHOM MUPE YETIOBEUECKHX
B3aUMOOTHOILIEHUH, 3((PeKTHBHEE HATAXUBATH KOMMYHHUKAIIMIO C OKPY>KaOIIMMH, YBEpPEHHEE TyBCTBOBAThH Ce0,
MPOTYKTUBHEE COTPYTHUYATH C JIFOJIbMU PA3HBIX BO3PACTOB U Pa3HOI0 COLMAIBHOTO MOJIOKEHHSL, CMeJIee UCKATh U

HAXOJIUTh BBIXOJIbI M3 TPYAHOW KU3HEHHOM CHTYaIlUH, OCMBICJICHHEE BEIOMpATh CBOM KU3HEHHBIN MTYTh.



KaﬂeH}lapHo-TeMaTI/l‘leCKoe IJIAHUPOBAHUE IO XUMHUHA

Ne Tema ypoka Komuuecr | J1/3
BO YacoB
Bgenenue.lloBTopenue n 00001menne cBegeHnid Mo Kypey 8 kinacca. Xumuueckue peakuuu (5
1)
1. BBonnbiii nHCTpYKTaX. Knaccudukanus HeopraHMUECKUX BEIIECTB U UX 1 §1,Ne7-8
HOMEHKJIaTypa
2. Knaccudukamus xumudeckux peakiuii. Moayns CocTaBlIieHHE 1 §2, cTp.12-
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX YPABHEHUH XUMUYECKUX PEAKLIUN 15, Ne6
3. Knaccugukanus XuMU4eCKUX peaKIuii. 1 §2, cTp.15-
18, Ne9
4. IToHATHE O CKOPOCTU XMMHUYECKOHN pEaKIIUH. 1 §3,Nel-2
S. IToHATHE O CKOPOCTU XMMHUYECKOHN pEaKIIUU. 1 §3,Ne3,5
Tema 1. Xumnueckne peakuum B pactsopax (10 1)
6(1) DICKTPOTUTHYCCKASTUCCOITAATIHS 1 §4, No7-8
7(2). OCHOBHBIE TIOJIOKEHHUS TEOPUH DIEKTPOIUTHUECKON AUCCOIIMALTUT 1 §5, Ne5,9
(TS1)
8(3) Xumuueckue cBorcTBa KUCIOT B cBete TOJl. Moaynbs CoctaBieHue 1 §6, No4
OKHCITUTEIIFHO-BOCCTAHOBUTEIFHBIX YPAaBHEHUH XHMUYECKIX PEaKInil
9(4) XuMuyeckue cBocTBa KucioT B cBeTe TO/[. BXoaHON KOHTPOIBHBIN 1 §6, Ne5
cpes.
10(5) XHWMHUYECKUE CBOMCTBA OCHOBAHUM B CBETE TEOPHUM BJIEKTPOJUTUYECKOMN 1. §7,Ned,5
nuccouuanui. Moayias CocTaBieHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
YPaBHEHHN XUMUYECKUX PEAKLINI
11.(6) XUMUYECKHE CBOWMCTBA COJICM B CBETE TEOPUH DIICKTPOIUTHUECKON 1 §8, Ne5
MMCCOLMAIIUU a,0,B
12.(7) [TonsaTHe 0 ruApOIN3E Ccoyen 1 §9, Ned4
13.(8) [Lp. Ne 1. Pemienne skcniepMeHTaNbHBIX 3324 110 TEME 1 TXb
«DNEKTPOIUTHUECKAS TUCCOITHATIHSDY
14.(9) O06o001menne U cucTeMaTu3aIys 3HaHUH M0 TeMe «XUMHUYECKHE PEaKInH 1 § 4-9,
B PAcTBOPAxX AJIEKTPOJIUTOBY Crp.53-54
15.(10) BxonHast KoHTposibHas paboTa 1 IomT. §1-2
Tema 2. HemeTa/uibl v ux coeguHenus (28 u)
16.(1) OO01mast XxapaKTepUCTHKA HEMETAIUIOB. 1
17.(2) Oobmasixapakrepuctuka 3memMenToB VIIA rpymmbsr — ["ajgoreHsl. 1
18.(3) Coeaunenus ranoreHoB. Moaynb CocTaBiieHHE OKHCIUTEIBHO- 1
BOCCTAHOBUTEJIbHBIX YPABHECHUN XUMUYECKUX PEAKLUN
19.(4) [T.p.Ne 2.«M3ydyeHue cBOMCTB CONSTHOW KUCIOTHI» 1 TXb
20.(5) O6mas xapaktepucTrka 3meMeHToB VI A - xanpkorenon. Cepa. 1
21.(6) CepoBogopon u cynbduabl. Moayns CocTaBlieHHe OKHCIUTETHHO- 1 §13Nel-3
BOCCTAHOBUTEJIbHBIX YPABHEHUN XUMHUECKHUX PEaKIIHii
22.(7) Kucnoponusle coenunenus cepbl. OKCHUBI. 1
23.(8) Cepnas kucnora u ee coid. Moaynb CocTaBiaeHUE OKUCIUTENBHO- 1
BOCCTAHOBUTEJIHbHBIX YPABHCHUI XHMHUSCKHUX PEaAKIIHA
24.(9) I1.p. Ne 3.«M3y4yeHune CBOWCTB CEPHOM KUCIOTHD) 1
25.(10) OO0m1as XapakTepPUCTUKA XUMHUYECKUX 3JIeMeHTOB VA rpymibl. A30T 1




26.(11) Avmuak. Monyne CocTaBieHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX 1
YPaBHEHUN XUMHUYECKUX PEAKIUN
27.(12) Coyt aMMOHMSL. 1
28.(13) ILp. Ne 4 «TlomydeHne aMMuaka U U3y4eHUE €T0 CBOMCTBY 1
29.(14) Kucnoponconepxamue coequaerus azora. Oxcuabl. Moayias Cocras- 1 §18Ne5,6
JICHHE OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX YPABHCHUH XUMHUECKUX
peaxkuui
30.(15) Kucnopoaconepskariue coeiMHEHUS a30Ta. A30THast KUciaoTa. Moayib 1 §19
CocTaBjieHUE OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX YPABHCHUIN
XUMHYECKHUX PEaKIUi
31.(16) Kucnoponconep:xamue coequaenns azora. Hurparel. Moayns Cocras- 1 §19
JICHHE OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX YPABHEHUH XUMHUECKUX
peakuui
32.(17) dochop. Moayns CocTaBieHne OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX 1 §19
YpPaBHEHUN XUMHUYECKUX PEAKIUI
33.(18) Coenunenus ¢ocdopa. 1 §19
34.(19) | O6mas xapakTepuctuka 3meMenToB [V A- rpymmsl. Yriepos. 1 §20, Ne4
35.(20) Kucnoponconep:kamue coequaenus yriaepoaa. Moayins CocTaBiacHHe 1 §20, Ne
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX YPABHEHUH XMMUYCCKIX PEaKIIUi
36.(21) IT.p. No 5. «IlonydeHue yriaeKucioro ra3a ¥ H3y4eHHE ero CBOWCTBY 1 TXb
37.(22) | Kpemnuii. CoeTUHEHWsI KDEMHHUSI. 1
38.(23) | CunmMkaTHAsIPOMBIILICHHOCTb. 1
39.(24) [[lonmyueHHre HEMETAILIOB. 1
40.(25) [Tonydenne BaXKHEHITUXXUMUYSCKUX coeaquHeHni. Momyias CocTaBiieHHE 1
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX YPABHEHUI XMMHUYCCKUX PEaKIUi
41.(26) [lomyueHHe BaKHEUITMXXUMUYCCKUX COCTMHCHHIA. 1
42.(27) O6o6menue o Teme «Hemerasmsl u ux coeauneHus». Moayns Cocras- 1 Crp. 142
IICHUE OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX YPABHEHUH XMMHYCCKUX
peakuui
43.(28) KonrposbHas pabota 1o Teme «HemeTasisl U MX COCAMHEHUS 1
AnvunuctpatuBHas KP
Tema 3.MetaJiibl 1 uX coeqnHeHus (17 4)
44.(1) [Tonosxenue metansoB B [leproaudeckoii cucTemMe, CTPOSHUE aTOMOB H 1
KPUCTAIJIOB
45.(2) OO61Me XMMUYECKHE CBOMCTBA METAJNIOB 1
46.(3) O01Ie XUMHIECKHE CBOMCTBAa MeTaliIoB. Moayias CocTaBlIeHUE 1
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX YPAaBHECHHUI XUMUYCCKUX PEaKITHi
47.(4)  OOmas xapaKTepPUCTUKAIIECIOYHBIX METAJLIOB 1
48.(5) CoennHeHHS MIETOYHBIX MeTAJUTOB. Moysib CocTaBIeHHE OKUCITUTEIBHO- 1
BOCCTAHOBUTEIILHBIX YPABHEHUN XMMHUYCCKUX PEAKIIUI
49.(6) OO6m1as XapaKTePUCTUKAIICIIOYHO3EMETLHBIXMETAJIIIOB 1
50.(7) O0mas XxapaKTepUCTHUKAIICI0OYHO3EeMeIbHBIXMeTaITOB. Moayns Cocras- 1
IICHHE OKUCITUTEILHO-BOCCTAHOBUTEIBHBIX YPABHEHUN XUMHUYECKUX
peakiui
51. (8) JKécTtkocTh BOAIBI M CLIOCOOBI €€ yCTpaHEeHHUs 1
52.(9) IT.p.Ne 6. «IlonydyeHue skecTKON BOJIbI M CIIOCOOBI €€ YCTpaHEHUs» 1
53.(10) AmoMmunauil ¥ ero coenuHenusi. Moaynb CocTaBiieHHE OKUCIUTENbHO- 1
BOCCTAHOBHTEIIbHBIX YPABHEHUH XUMHYECKIX PEaKIUi
54.(11) DKenezo. Moayns CocTaBieHHE OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX 1
YPaBHEHHIN XUMUYECKUX PEAKLINI
55.(12) |Coeaunenus xene3a. Moaynb CocTaBiieHHE OKHUCIUTEILHO- 1
BOCCTAHOBUTEJILHBIX YPABHEHUIH XMMHYCCKUX PEaKIUi
56.(13) [[Lp. Ne 7 «PenieHnesKCIepUMEHTAIBHBIX 3a1a4 1Mo Teme «MeTabi» 1
57.(14) [Koppo3usi METAIJIOB M CLIOCOOBI 3aLIUTHI OT Heé 1
58.(15) |Metamnbl B mpupoje. [ToHATHE 0 METAILTYypTHUH. 1




59.(16) |0O6o06IeHue 3HaHUH 10 TeMe «MeTaTbhy 1

60.(17) |KoutpombHast pabot Ne 3 mo reme «Metamisly Anvunucrparuaas KP 1
Tema 4 Xumus u okpy:xawmas cpena (2 )

61.(1) XuMHYecKasi OpraHu3alysl MIIaHEThl 3eMJIs 1

62.(2) OxpaHaoKpy>KarIel Cpelibl OT XUMUYECKOTO 3arpsi3HEHUs 1

Tema S O0001mIeHHe 3HAHUI IO XUMMH 32 KypPC OCHOBHOI IKO0abI. [loaroroska k OcHOBHOMY
rocyiapcrseHHoMy 3k3ameny OI'J

(54)
63. (1) |BemiectBa 1
64.(2) XumMuueckue peakiuu. Moyinb CoCTaBICHUE OKUCITUTEIIBHO- 1
BOCCTAHOBUTEJILHBIX YPABHEHUI XMMHUYCCKUX PEaKIUi
65. (3)  |OcHOBBIHEOPTraHMYECKOMXUMHHU 1
66.(4) [loBTOopenue u 06061eHue mo reme. [loaroToBka K KOHTPOJIBbHOM padoTe 1
67.(5) KonTponbHast paboTaNe4 «lIToropas 1o Kypcy OCHOBHOM IIIKOJIBD» 1
Tema 6. OcHoBbl opranuyveckou xumuu (14)
68.(1) VYraeBogoposl. Kuciopo- u azoTcomepikaiine OpraHuuecKue 1
COCTUHCHUS




