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ToscHuTeNEHAs 3amHCKa

IInanupyemsie pe3ymbTaTsl OCBOSHUS TIPOTPaMMBEI 110 TIpeAMETY « XUMHIMD»
Cozepixanue yueGHOro npemera «XuMus»

Tematudeckoe riaHUpoBaHHe

TIpunoxenue 1. KanenpapHo-rematrueckoe IUIaHMPOBaHKe 8 Kiacca

Tpunoxerne 2. KanenapHo-remMaTraeckoe IUTaHMpOBaHHUe 9 Knacca
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Konuuecmeo nedenshuix wacoe: 2 uaca e nedenio

Konuuecmeo uacoe ¢ 200: Sxn. - 70 u., 9 kn. — 68 u.

Yposenv oGpazosamenvnoii npozpamms 6azoerisi
Knaccugpuxayun paboueii npozpammsl munosas

Iean u 3apayn paGoyeii nporpamMmsI
OcHoBHol 3ajiaueli Kypca ABIAETCS NOArOTOBKA Y9AITAXCSA Ha YPOBHE TpeGOoBaHui, IIPeTBABITEMBIX 0GA3ATENEHBIM
MHHHUMYMOM COEpKaHHs 06pa30BaHMS 0 XHUMHUH.
Hsydenne Xumuu B OCHOBHOM IIKOJIE HAMPABICHO Ha JOCTIDKEHHAE CIIeIyIOIHX HeJiei:
® OCBOSHMC 3HAHMH OCHOBHBIX NOHATHM H 3aKOHOB XVMMHH, XHMHYECKOH CHMBOJHKY, BBLIAIOMIMXCS OTKDHITHAX B
XUMIIECKOR Hayke; PO XUMIIECKOH HayKu B (JOPMUPOBAHMH COBDEMEHHOM €CTeCTBEHHOHAYYHOM KapTHHBI MApa; METOAaX
Hay4HOTO TO3HaHKA;
® OBNAJCHUC YMEHMAMH HAalWIONATh XMMHYECKHE SBICHUS; TPOBONHTH XMMHUYECKIH 9KCNIEPUMEHT; IPOM3BOAUTH
PAcyeTEl HA OCHOBE XMMHYECKMX (OPMYI BEINECTB M YPaBHEHHM XMMUYECKUX peakimii; 0GOCHOBHIBATE MECTO H pois
XMMIMECKUX 3HAHUH B IPAKTHIECKOI AeSTENbHOCTH JIO/eH, PasBATHN COBPEMEHHBIX TEXHONOTHIL;
© PAsBUTHC MO3HABATENBHBIX MHTEPECOB, MHTEILIEKTYalbHEIX U TBOPYECKHX CHOCOGHOCTeH B MpOIECCE MpOBENEHHS
XMMUHCCKOTO SKCIIEPHMEHTa, CaMOCTOATENLHOTO MPHOGPETEHHs 3HAHMM B COOTBETCTBMM C BOHHKIIMMH JKM3HEHHEIMH
noTpeGHOCTAMH;
¢ Ha BOCIINTAHME OTHOIICHHMA K XMMHUH KaK K OJHOMY ¥3 ()yHIaMEHTATbHBIX KOMIOHEHTOB €CTECTBOSHAHMS 1 3JIEMEHTy
00meuenoBedeckoil KyIbTypsI;
¢ TIPUMCHCHHC® IONYYEHHbIX 3HAHMA M yMEHUH I G€30MaCHOrO WCIONb3OBAHUS BEIIECTB H MATEPHATOB B GBITY,
CENIbCKOM X035HCTBE U Ha IPOM3BOJICTBE;
©  PeIICHUS TIPAKTHHECKUX 3aJad B TMOBCSAHEBHOH )KH3HH, MPEIYNPEXCHHs SBICHWH, HAHOCAIIMUX BpEX 37I0POBBIO
4eJIOBEKA M OKpYKaloIee Cpeze.
JocTikeHue 3Tux Lentel o6ecneanBaeTcs PeIIeHHeM CIIeAYIOMUX 3a0a4:
® (OpMHpOBAaHHE y yYAmMXCS 3HAHMA OCHOB XHMHECKOM HayKM: BaXHEHMX ()aKTOPOB, MOHATHMH, XMMHYECKHMX
3aKOHOB ¥ TCOPHH, A35IKa HAYKH, JOCTYIHBIX 0GOGIIEHMH MUPOBO33PEHTIECKOr0 XapakTepa;
® pasBuTHC yMeHuii HaGMOJaTh M OGBACHATE XMMUYECKHEe SBICHHS, NPOMCXONANE B npupoze, nabopaTopud, B
TIOBCEIHEBHOM KH3HH;
®  (opMEpOBaHNE CHIENMATEHEIX YMEHNH: 06PAmATECA C BEIeCTBAMH, BHITIONHATS HECIOMKHEIE 9KCIIEPHMEHTEI, co0moas
TpaBUIN TEXHUKH Ge30I1aCHOCTH; IPaMOTHO NPUMEHSATh XMMHYECKHE 3HAHHMA B OGMIEHWH C TIPUPOZIOH U B MOBCEIHEBHOM
KH3HA,
© PacKpLITHE IyMaHMCTHYECKOH HANPABICHHOCTH XMMMWH, €¢ BODACTAIONEH DONM B PEIICHMH IMABHEIX npoGem,
CTOSIHX NEPE]T YEOBEYECTBOM, H BKJIaja B HAYYHYIO KAPTHHY MHDA;
©® pasBTHE JMYHOCTH OOY9YAIOIMXCA: X MHTEIEKTyalbHOE M HPaBCTBEHHOE COBEPIICHCTBOBaHNE, HOpPMUPOBaHHE Y
HHX TyMAHWCTHYECKHX OTHOIICHM W SKOIOTMYECKH LENeCOOGDAasHOrO NOBENEHW B GHITYy M B nporecce  TPyIOBOH
JeATeTLHOCTH.

OcCHOBHEIe WeH Kypca XHMUH:

© MATepHANEHOE CIMHCTEO BEWIECTBA B IIPUPOJE, HX TEHETHIECKAs CBA3H, Pa3BUTHE (OPM OT CPABHHTETHHO TIPOCTEIX 10
Goutee CIIOKHBIX, BXOASIIMX B COCTAB XHBBIX OPTaHU3MOB;

© TPUIMHHO-CE/ICTBEHHA 3aBUCUMOCTh MEXTy COCTABOM, CTPOCHHEM, CBOHCTBAMH ¥ IPHMEHEHAEM BEIIECTE;

© 3aKOHBI MPUPOJEI OOBEKTHBHEI ¥ NIO3HABAEMBI; 3HAHHE 3aKOHOB XHMHH JACT BOIMOKHOCTH YIPaBJIATE XMMHYECKAMHA
TNPEBPAIIEHAAMH BEIIECTE;

® DasBUTHE XMMMYECKOM HAyKM CIyXWT HHTepecaM OOIeCTBa M NPH3BAHO CHOCOGCTBOBATH pemeHmo npoGiem,
CTOAIIUX MEPEJT YEIOBEYECTBOM.

HopmatuBHEIe NPaBOBEIE JOKYMEHTLI, HA OCHOBAHHH KOTOpLIX pa3paGoTana paGouas nporpamma:

1. @enepanbHeri 3akon ot 29 aexabps 2012 roga Ne 273 «O6 o0pasosanuH B Poccuiickoit ®enepamum».

2. QexepanbHBEIE IOCYIapCTBEHHEIM 06Gpa3soBaTeNBHEIH CTaHZAPT OCHOBHOIO OOMIEro OGPa3’oBaHWs, YTBEPXKICHHbIM
npuxa3oM MunKcTepcTBa 06pasoBanys 1 HayKu Poccuiickoi @enepammu ot 17.12.2010 Ne 1897,

3. Ilpukas [lemapramMeHTa 06pasoBaHus, HAYKH ¥ MOTOKEKHON TIOIHTHKH Bopowuesxckoit o6nactu Ne 760 or 27.07.2012
«O6 yTBEpHKIEHUM DErHOHAIBHOrO GasuCHOrO y4eGHOTO mIama u OPUMEPHBIX y9eGHEIX IUIAHOB I 0GPa3oBaTENBHBIX
yapexnenuii BopoHexcko#t 061aCTH, peav3yiomux rocyiapcTBEHHEE 00pa3oBaTeNbHbIE CTAHAAPTE HAYANBHOTO OGIIEro,
OCHOBHOTO 00IIET0, i CpeIHero (II0IHOr0) 06Imero 0GpasoBaHms».

4. Ilpuxas fenapraMenTa 0GpasOBAHNS, HAYKH M MOIOAEKHOMN TIONHTHKH Boponesxckoit o6mactu ot 30.08.2013 Ne 840

«O BHeCEHMH M3MEHEHUs B IIPHKa3 JIENapTaMeHTa 00pasoBaHus, HAYKH ¥ MONOAEKHOMN TIONUTHUKH Boponesxkckoit o6nacta ot
27.07.2012 Ne 760».




[image: image4.jpg]5. IlocranoBnenue I'aBHOTO rOCYIaPCTBEHHONO CaHUTapHOro Bpada Poccuiickoit ®enepamim Ne 189 or 29.12.2010 «O6
yrBepikaeHnr Canllun 2.4.2.2821-10 «CaHATAapHO-3MAAEMONOTHYECKHE TPeGOBAHNS K YCIIOBHAM ¥ OPTaHU3AMH OGYIEHHS B
001m1e06pa3oBaTebHEX  yIPEKICHHIK (3apeructpupoano B Mumocte Poccmm 03.03.2011, PETHCTPalMOHHEIH HOMep
19993)».

6. JlokanbHEIE HOPMATHBHBIE AKTEL, PEIJIAMEHTHPYIOIIHE YKa3aHHOe HampaBJIeHHe JeSTENbHOCTH.

7. VYera MKOY Illecrakorckas COLLL

OO6mas xapaKTepucTHKa y4e6HOro mpeamera

B cucTeme ecTecTBeHHORAYIHOTO 0GPA3OBAHUA XUMHS KAK Y4eOHEI pe/IMeT 3aHMMAET BaXHOE MECTO B [O3HAHUY
3aKOHOB NPHPOMEI, (POPMHPOBAHMM HAYYHOY KADTMHEI MUDA, CO3JAHHH OCHOBEI XHMHYECKHX 3HaHUM, HEOOXOMUMBIX Ay
TIOBCE{HEBHO! XU3HHU, HABLIKOB 3/J0POBOTO ¥ G€301aCHOT0 il 9e/I0BeKa i OKpYaroIeH eTo cpelisl 06pasa KU3HH, a TAKKe B
BOCIATAHHH SKOJIOTUIECKOR KYIBTYpHL.

T'naBHoii wneelt MpOrpaMMBI SBISETCH CO3IaHME 6A30BOrO KOMILIEKCA OINOPHBIX 3HAHMM MO XWMMM, BEIPRXEHHEIX B
(opme, cooTBeTCTBYIOmE} BO3pACTY 00ydaromuxcs.

B comepkaHMm JaHHOTO Kypca IPEACTABIIGHEI OCHOBOTIONATAIONIME XHMIECKHE TEOPETHIECKHE 3HAHWS,
BKIOYAIOIMUE M3yYEHHEe COCTaBa M CTPOCHHS BELIECTB, 3aBHCHMOCTH HX CBOMCTB OT CTPOEHHA, MPOrHO3MPOBAHHE CBOMCTB
BEILIECTB, HMCCIE/0BAHHE 3aKOHOMEPHOCTEH XHMHUECKHX TpEBpAICHMH ¥ MyTell YNpaBlleHWA MMM B LENSX IONYYEHHSA
BEIIECTB ¥ MATEPHAJIOB.

B m3y9eHmu Kypca 3Ha9MTeNBHAS POJb OTBOHTCS XHUMHIECKOMY SKCIIEPHMEHTY: TPOBENEHHIO NMPAKTHYECKHX H
71a60paTOpHBIX PaGoT, ONMMCAHUIO Pe3yJIbTATOR YHUCHMMECKOr0 SKCIICPUMEHTA, COOMIONEHMIO HOPM M NpaBMI Ge30macHoi
PpaGoTHI B XHMHYECKOH NaGopaTopH.

Peanmsanus 1aHHOM MporpaMMsl B npouecce 06ydYeHHs O3BOMAT 0GYJAIOMUMCS YCBOMTP KIIOYEBLIE XUMHYECKUE
KOMIIETCHIAN H TIOHATE POJL U 3HAYCHHE XUMUHU CPE/IH APYTHX HAyK O TIPHPOJE.

PaGouas nporpamMma opHeHTHPOBAHA Ha HCNOJTB30BAHHE Y4e6H0-MeTOAHYEeCKOro KOMILIEKTA:
1. Pynsuruc T. E. Xumus. 8 wiacc: yae6HUK i ydamuxcs 06meo6pa3oBaTenbHbX opranmsanyii / I E. Pymsuruc, ®.
I'.®ensaman. — 6-¢ 34, — M.: IIpoceemenue, 2018. — 207 c.
2. Pymmruc I. E. Xumus. 9 xnace: yuaeGHEK ans ydamuxcsi 06meo6pasoBaTenbHbIx opranmsanyii / T, E. Pynsuruc, @.
I'.@embrvan. —2-e u3n. — M.: Tpoceemerne, 2016. — 208 .

Mecro npesMera B yueGHOM miaHe
CornacHo yyeGHOMY miany MKOYV Illecraxorckas COILl ma M3y9E€HHE XUMHH OTBOAWTCA 2 9aca B HEIENO B
TeYeHVe KAXK0To rofa o6yuenns. Kypc paccantan ma 138 gacop:
B 8 xnacce — 70 9acos (35 yueGHbIX HEJIels),
B 9 Kiacce — 68 9acos (34 yueGHbIX Henenm).
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BoLINyCKHHK HAYYHTCS:
®  XapaKTepu30BaTh OCHOBHBIC METO/bI NIO3HAHMA: HAGIIOICHHE, H3MEPEHNE, SKCIEPAMEHT;
® ONMCHIBATH CBOMCTBA TBEP/LIX, KUKUX, Ta3000pa3HEIX BEIIECTB, BBIAEILLA UX CYIECTBEHHbIE IPH3HAKH;

® pacKpeIBaTh CMBICI OCHOBHBIX XAMHYIECKUX TOHATHH(ATOM, «MOJIEKYJIa», «XXMMHIECKUM DIIEMEHT»,
«1pocToe BEIIECTBOY, «CIIO)KHOE BEIIECTBOY, «BAJICHTHOCTB», «XMMHYECKas pPeakI|A», HCIOIb3ys
3HaKOBYIO CHCTEMY XHMHHU,

© PacKpBIBATH CMBICI 3aKOHOB COXPaHEHHs MacChl BEIIECTB, OCTOSHCTBA COCTABA, aTOMHO-MOJIEKYJISPHON TeOpHH;
pasnugaTh XUMUIECKHE U QU3HIECKHe SBICHHS;

Ha3bIBaTh XMMHYECKHUE DIEMEHTBI;

ONPEZENATH COCTAB BEMIECTB M0 MX (popMyIiam;

OIpEJIENATE BAJIEHTHOCTh aTOMA SJIEMEHTA B COeIMHEHMAX;

OIPE/IENATH THI XHMUYECKHX PeaKLyii;

Ha3BIBATh [PU3HAKH U YCIIOBUA NPOTEKAHMS XUMUIECKHX PEaKIIHA;

BBISBIIATD TPU3HAKY, CBUICTEILCTBYIOMME O NPOTEKAHMM XMMHYECKOM PEaKkUud NpY BLIONHEHHH XHMHYECKOTO

OIBITE;
®  COCTaBIATH (POPMyIIBI GUHAPHEIX COETMHEHMIA;
® COCTaBJITh YPABHEHHA XHMHUYECKUX PeaKiwii;
® cobmozats npaBmia Ge30macHol paGoTh! U TIPOBEICHHN OIIBITOB;
® [0JIb30BATCS JAGOPATOPHEIM 0GOPYIOBAHNEM H TIOCYIOH;
®  BBIYHCIATE OTHOCHTEINBHYIO MONEKY/IAPHYIO M MOJISPHYIO MACCHI BEIIECTB;
®  BBIYHCIIATE MaCCOBYIO OJIO XMMUIECKOTO 3IEMEHTA 110 GOpMYJIe COeTMHEHHS;
® BBITHCIATH KOJIMYECTBO, OGBEM MIM MacCy BEMIECTBA 1O KONMYECTBY, OGBEMY, MacCe PEarcHTOB HIH TIPOTYKTOB
peaximu;
XapaKTepu3oBaTh (U3MIECKHe H XMMHUECKHE CBOMCTBA IPOCTEIX BEMIECTB: KACIOPOJa A BOZIOpPOJA;
T0JTy4aTh, COGHUpaTh KHCIOPOJ U BOAOPOX;
Pacrio3HaBaTh ONLITHEIM ITyTEM ra3006pasHble BEMECTBA: KUCIOPOK, BOXOPOL;
PacKphIBaTh CMEBIC] 3aKOHa ABOrajpo;
PacKphIBATh CMBICI IIOHATHH «TEILIOBOH 3(DEKT peariymy, «MONAPHEIA 06HEMY;
XapaKTepu30BaTh GUIMIECKHe M XMMUIECKHE CBOMCTBA BOJIEL,
PacKphIBaTh CMBICH IIOHATHA «PacTBOpY;
BEIHCTIATE MACCOBYIO JIOJIO PaCTBOPEHHOTO BEIECTBA B PACTBODE;
TPUTOTOBJIATE PACTBOPHI € ONpE/IENIeHHON MacCOBO# NONeH PaCTBOPEHHOTO BEIIECTRA;
Ha3bIBaTh COCMHEHNS M3yYEHHBIX KIIACCOB HEOPraHUYECKHUX BEIIECTB;
®  XapaKTepu30BaTh (u3MYECKHE " XMMHYECKHe CBo¥icTBa OCHOBHBIX KJIacCoB
HEOPraHMIEeCKUX BEIIECTB: OKCUIOB, KHCIIOT, OCHOBAHMIA, COME;
ONPEZEIATE PUHAIEKHOCTh BELIECTB K ONPE/IEIEHHOMY KIIacCy COeTHHEHHUHA;
COCTABIIATE (POPMYITBI HEOPraHUIECKUX COEAMHEHMH M3y UEHHBIX KIIACCOB;
TIPOBOXHUT OMEITEI, MOATBEPXKNAIONIME XMMUIECKHE CBONCTBA H3YYEHHBIX KIACCOB HEOPTAHMIECKHX BEIIECTE;
Paclio3HABAT ONBITHEIM ITyTEM PACTBOPEI KHCIOT H INENOUeH 10 H3MEHEHHIO OKPacKH HHANKATODa;
XapaKTepU30BaTh B3aUMOCBA3b MEXy KIaCCaMH HEOPTaHMIECKUX COSTUHEHHUIL;
packpsiBats cMbic [Tepuoamaeckoro 3akona JI.W. Menneneesa;
e  00BACHATH bmsrgeckuit CMBICJT  aTOMHOTO (MopsANKOBOro) HOMepa XUMHUECKOro JJIEMeHTa,
HOMEPOB IPYIIILI X EpHONa B IiepuoamIeckoi cucreme JI. 1. Menneneesa;
® OOBACHAT 3aKOHOMEPHOCTH W3MEHEHHs CTPOSHHS ATOMOB, CBOMCTB SEMEHTOR B npejeNax MambiX HEPHUONOB H
TJIaBHBIX OATPYIII;
® XapaKTepU3OBaTh XMMUYECKHE SJIEMEHTH! (OT BOXOPOAA AO KANBIWA) HAa OCHOBE HX TONOKEHHT B TIEPHOITHIECKOM
cucreme JI.H. Menzeneesa u ocobeHHOCTS I CTPOEHHS X aTOMOB;
COCTABIIATE CXEMBI CTPOCHHA ATOMOB NEPBEIX 20 3]IEMEHTOB NEPHOTMIECKOM CHCTEMED JLW. Menzeneesa;

® PAacKphIBATL CMBICT IOHATHHA: «XHUMHIECKas CBA3BY, «IEKTPOOTPHIATENLHOCTEY;

® XapaKTepu3OBaTh 3aBHCHMOCTh  (DM3HYECKHX CBOHCTB BEIECTBOT THIA KPHCTATIIHYECKOH PeIIeTKH;

® OIpEAENAT: BUI XMMHUIECKOH CBA3M B HEOPraHMIECKUX COCTMHEHMSX;

® U306pakKaTh CXEMBI CTPOGHHS MOJEKY BEMIECTB, 06PA30BAHHEIX Pa3HBIMH BUIAMH XUMHYECKHX CBS3CH;

®  pacKpHIBAaThL CMBICI TIOHATHHHOH», (KATHOH), «aHHOHY, «3NIEKTPOJIHATED),  «HEINEKTPOJHUTEI»,
«INEKTPONIMTHIECKAsS ~JUCCOLMAINA», «OKUCIHHTENBY, «(CTENEHb OKHCIICHUS)) ~ «BOCCTAHOBHTENbY», «OKHCICHHE,
«BOCCTaHOBIICHHE),;

© OMpENeJNATh CTETICHb OKHMCIEHUS aTOMAa IEMEHTA B COCAMHEHHH,
® PacKpEIBaTh CMEIC] TEOPHH SJIEKTPOJIUTHIECKOMH JAHUCCOLMALINH,
© COCTaBJIATh YPaBHEHUSA BIIEKTPOJIMTHIECKOM TUCCOLMAUI KHCJIOT, IeJIoYei, conei;
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[image: image6.jpg]OGBSACHATS CYNHOCTB NPOLECCa HMEKTPOTHTHIECKOH AUCCOLMAIIAN X peakiuuit HOHHOTo 06MeHa;
COCTABITE NOJHEIE U COKPAIICHHEIE HOHHEIE YPABHEHNS PEaKITHH 06MeHa;
OIPEZENATL BO3MOKHOCTS IPOTEKAHHS Peakiyii HOHHOTO 06MeHa;
TIPOBOJHTE peaKLK, IOATBEPKAAIONIHE KaYeCTBEHHBII COCTAB PA3IHBIX BEIIECTE;
ONPEJeATh OKUCITHATEb ¥ BOCCTAHOBHTEIIb;
COCTABILATE YPaBHEHHSA OKHC/IATENEHO-BOCCTAHOBUTEMBHEIX PEAKITHIL;
Ha3kIBaTh GaKTOPSI, BIMSIOMIHAE HA CKOPOCTh XMMHUECKOR peaKIum;
KIACCHUUINPOBATE XUMUHECKHE PEaKIH 110 PasIHHEIM IPHU3HAKAM;
XapaKTepu30BAaTh B3AUMOCBA3b MEX/Iy COCTAaBOM, CTPOCHHEM ¥ CBOHCTBAMY HEMETAILIOB;
¢ TpPOBOIUTE OINBITHl [0 IONYYEHWIO, COGMPAHMIO W H3YYEHMIO XMMHUYECKHX CBOMNCTB ra3o00pa3sHBIX BELIECTB:
YIJEKHCTIOro ras3a, aMMHaKa;
© Pacno3HaBaTh ONBITHBIM ITyTeM ra3006pasHble BEIMECTBa: YIIIEKUCIbIM ra3 H aMMHAAK;
© XapaKTepH30BaTh B3AMMOCBA3b MEXKY COCTABOM, CTPOSHHEM H CBOMCTBAMH METAJLIOR;
© HashiBaTh OPraHWECKHE BEWIECTBA MO MX (OPMYINE: METaH, TaH, STHNIEH, METAHON, STAHOM, TJIMLEPHH, YKCYCHas
KHCIOTa, aMHHOYKCYCHAs KACIIOTa, CTeapHHOBas KHCIIOTA, OJIEHHOBAS KHCIIOTA, [IIOK03a;
©  OHCHHBATH BIMAHHE XUMUECKOIO 3aIPA3HEHNs OKY)KAIOMIEH CPE/IE! Ha OPTaHH3M Ye0BEKa;
® IPaMOTHO 0GpAIaThCs C BEMECTBAMY B IOBCETHEBHOM JKU3HKL;
© OHPEJCISTL BOSMOXHOCTE NPOTEKAHNS PEaKIMY HEKOTOPLIX NPe/ICTABHTENeH OPTAHIECKHX BEMECTB C KHCTIOPOZIOM,
BOJIOPOJIOM, METAJLIAMH, OCHOBAHWAMH, aJOT€HAMH.

© e 0 0 0 0 0 0 o

BLINYCKHUK NOJYYHT BO3MOKHOCTE HAYYHTLCS:

© BBUIBUIaTh M NPOBEPATH SKCIEPUMEHTANLHO THIOTE3B! O XMMHUECKHX CBOVCTBAX BEIIECTB HA OCHOBE WX cocraBa H
CTPOCHNS, KX CTIOCOGHOCTH BCTYNATh B XUMAYECKHE PEAKIIHH, O XapakTepe u MPOAYKTaX pasNuIHEIX XMMHUYECKAX PEaKIU;

© XapaKTepusOBaTh BEWIECTBA IO COCTABY, CTPOCHHIO M CBOMCTBAM, yCTAHABIIWBATH NPHYHUHHO-CJICICTBEHHEIE CBS3H
MeX]y NaHHBIMH XapaKTepHCTHKAMY BEIECTBA;

¢ COCTaBIATH MONIEKYIISIPHEIE ¥ NIONHBIE HOHHEIE YPABHEHHS! 1O COKPAIIEHHEIM HORHEIM YPaBHEHHSM;

® TIPOTHO3MPOBATh CIIOCOGHOCTH BEMIECTBA MPOSBIATE OKHCIMTENBHBIE WITH BOCCTAHOBHTENBHES CBOMCTBa C yyeToMm
CTETIeHeH OKHCIICHNS SNIEMEHTOB, BXOIAMIUX B €0 COCTaE;

© COCTAaBNATH YPAaBHEHHS PEeakiml, COOTBETCTBYIOMMX IOCIEAO0BATENHHOCTH TpEBpaIleHu HEOPraHMYECKHUX BELIECTB
PasIMYHEBIX KIACCOB;

© BBUIBHATL ¥ NPOBEPATh IKCIEPHMEHTANBHO IWMIOTE3H O DE3yNbTaTaX BO3AEHCTBHS PasnM9HEIX (akTOpoB Ha
M3MEHEHHE CKOPOCTH XMMHYECKOM peaKIim;

® HCIONB30BATE MPHOGDETEHHEIE SHAHMS JUIA SKONOTHIECKH IPAMOTHOTO TIOBE/ICHNASA B OKpY:KalOIIei cpeze;

© HCIONE30BATE NPHOOPETCHHbIE KIIOYEBhle KOMICTEHIMH NPH BHINONHEHHH TIPOEKTOB H y4eGHO-HCCIeA0BATENbCKIX
3ajat 1o W3YICHUI0 CBOUCTB, CIIOCOGOB MOMyYeHNA ¥ PACTIO3HABAHNA BEIIECTS;

® 0GBEKTMBHO ONEHMBATE HH(OPMAIMIO 0 BEMECTBAX M XUMUIECKHX mporeccax;

® KPUTHYECKM OTHOCHTECS K ICEBIOHAYYHON HME(OpMAIHH, HeZIOGPOCOBECTHO! peKiiaMe B CPEACTBAX MAaccOBOH
uHpOpManumy;

® OCO3HaBaTh 3HAYCHUE TEOPETHIECKUX IHAHMI TI0 XUMHH IS TPaKTHYeCKOM JEATEIbHOCTH Y€ENI0BEKa;

© C031aBaTh MOJENH M CXEMBI JUIf PEIISHUS yIeGHBIX ¥ [I03HABATEIBHEIX 3a1a4; NOHUMaTh HeOGXOMMMOCTh COBIIONEHNA
TPeANHCAHUH, NPeANAraeMBIX B MHCTPYKIHSX 110 HCTIOME30BAHMIO JIEKapCTB, CPEACTB GBITOBON XMMWM M Ip.
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IMepBonayaabHbIe XHMHYECKHE IOHATHS
Ipenmer xumun. Tena u BemectBa. OCHOBHEIE METOABI TO3HAHHS: HaOmo/IeHNe, HW3MEPEHHE, SKCIEPHMEHT.
DusMueckHe W XHMUYECKHe sSBIeHWA. UHMCThie BemecTa W cMecd. CrocoGl pasmenenus cmeceil. Atom. Monexymna.
XuMuyecKkuit aneMeHT. 3Haky XUMHUYECKHX d/eMeHTOB. [IpOCThIe M CIOXKHEE BeIecTBa. BaneHTHOCT. 3aKOH IOCTOSHCTBA
cocraBa BemecTsa. Xumudeckne popmyisl. MHnexcel. OTHOCHTeIbHAsS aTOMHAS U MOJIEKyJIspHas Macchl. MaccoBas moms
XMMUECKOTO JIIEMEHTa B COCJMHCHMH. 3aKOH COXPAHEHMA MAaCChl BEIIECTB. XUMHYECKHE YPABHCHHA. Kosdduumentsr.
VCIoBHS 1 NIPU3HAKY NIPOTEKAHMS XMMEYECKAX peaKimit. Mollb — eIMHUIA KOMMIeCTBa BEMeCTRA. MonsipHas Macca.

Kucnopon. Boxopoa
Kucnopox — xuMurdeckuit snement u mpoctoe Bemectso. O30H. COCTaB Bo3Zyxa. (DU3MIECKHE M XHMUYECKHe
cBoticTBa kucnopoa. Ilomydenne u npuMeHerue Kucaopona. Temiosoi s dexr xummaeckux peaxiyii. ITonsTue 06 5k30- 1
SH/I0TEPMUYECKUX peakusx. Bonopos — xumudeckuit 3l1eMEHT U TIpocToe BemecTBO. DH3MUECKHe M XMMIIECKHe CBOHCTBA
Bozxopora. Ilonygenne Boxoposa B naGoparopuu. IToyderne BOXOPOAA B NPOMBIILIEHHOCTH. IMpumenenue Bogopozaa. 3akox
ABorazipo. Monsiprsiit 0Gbem rasos. KadecTseHHEIe peakiyy Ha rasoo0pasHEle BEmECTBa (KUCIOPOX, BOXOPox). O6BeMHbIe
OTHOIICHKSA ra30B MPH XMMUIECKHX PEAKIHAX.

Bona. PacTBopsi
Boma B mpupome. KpyroBopor Boms B mpupome. DusHueckHe W XMMHUYECKHE CBOKCTBA BOABL.  PacTBOpEL
PactBoprmocTs Bemects B Boje. KoHueHTpaus pacTeopos. MaccoBas moms PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

OCHOBHEIE KJIACCHI HEOPraHUIECKHX COSTHHEHMI

Oxcnppl. Knaccuduxaums. Homenkiatypa. Qusideckue CBOMCTBA OKCHIOB. XMMUYeCKHe CBOMCTBA OKCHJIOB.
[omydenne ¥ NpEMeHeHWe OKCHAOB. OCHOBAHWS. Kraccupuxamms. HoMeHknatypa. OusmdecKde CBOWCTBA OCHOBAHWL.
Honyaenve ocHoBammii. XuMudeckue CBONCTBA OCHOBAHHY. Peaxmust Heltrpamasamm.  Kucnorst.  Knaccuduxamus.
Homenxnarypa. ®usmiaeckme croiictea kucnor. Ilomyuenne u NPUMEHEHHE KHCJIOT. XMMHYeCKHe CBOKCTBA KHCIIOT.
HEnykatopsi. isMeHeH#e OKpAacKd HHIMKATOPOB B Pa3NMIHBIX cpenax. Comu. Knaccupuraums. HoMmenknatypa. ®usmaeckue
cBotictBa coneit. Ilomyqenne u mpumeHeHMe comelf. XuMmudeckue cBOHCTBa conedl. [eHeTHueCKas CBA3D MEXAy KlaccaMu
HEOPraHWIecKux coeaunennii. [IpoGreMa Ge30NacHOro MCTIONE30BAHMA BEMIECTE W XMMHUECKHX DeaKiyii B NOBCEIHEBHOK
*Ku3HH. TOKCHYHEBIE, rOpIOUHe U B3PEIBOOTIACHEIE BEINECTBA. BEITOBAsT XUMIIeCKas rPaMOTHOCTb.

Crpoenue aToma. Ilepronuyecknii 3aK0H H NEPHOIHYECKAs CHCTEMA XHMHYECKHX 2IeMEHTOR AN
Mennesneesa

CIpoenre aToMa: PO, JHEpreTHeCKHH ypoBeHb. COCTaB Afipa aToMa: MPOTOHEI, HEHTPOHBL. M30TOmEL
Mepuonmaeckuit 3akon JI.1. Menneneesa. [Tepuoauaeckas CHCTEMa XMMIYECKHX EMEHTOR J.A. Menneneesa. ®usnueckmii
CMBICTT aTOMHOTO (TIOAIKOBOr0) HOMEPa XHMUMECKOTO 3]EMEHTa, HOMEpPa IPyIIhI K TepHOJa NEPHOAMYECKOH CHCTEMBI.
CTpoeHHe SHEPTeTHIECKHX yPOBHE# aTOMOB IepBEIX 20 XMMUYECKHX 3IEMEHTOB neproaudeckoi cucrems! JI.A. Menpeneesa.
3aKOHOMEPHOCTH H3MEHEHWs CBOMCTB aTOMOB XMMHYECKMX SJIEMEHTOB M HX COCIVHEHHH Ha OCHOBE IIONIOXKEHHA B
nepuoauieckoi cucteme JI.1. MeHzieneeBa 1 CTpoeHns aToMa. 3HaueHHe Tlepuonmueckoro 3akona JI. . MeHzaeneesa.

CTpoenne BemecTs. XAMHYECKas CBA3b

OMeKTPOOTPHLATENEHOCT: aTOMOB XMMUFECKHX OIIEMEHTOB. KOBAIGHTHAS XMMUYECKAs CBI3L: HEMOJAPHas
nonsprast. [IoHATHe 0 BOXOPOXHOM CBA3M I e BIUAHNY Ha (DU3MIECKHE CBOVCTBA BEMECTB Ha npuMepe Boabl. OHHAA CBA3b.
Mertanuaeckas cBs3b. THIBI KPHCTAIIIMIECKAX PeIIeTOK (aTOMHas, MOJNEKy/IAPHas, HOHHAS, METALTHIECKas). 3aBHCHMOCTD
(H3KECKIX CBOMCTB BEIECTR OT THIA KPHCTAILTHIECKOH PemeTKa.

XuMHYeCKHEe peaknny

TorsTre o cxopocTH XUMHYeCKoi peakimym. aKTOpHI, BIMSIOMINE HA CKOPOCTh XHMHEIECKOM peakuuu. I[TorsaTue o
katanmasarope. Kiaccnuxammus XMMIdecKiX peakimii o pasIidHbM TPU3HAKaM: THCITY U COCTABY MCXONHBIX H TOJYYEHHBIX
BEILECTB; M3MCHCHMIO CTENCHEH OKHCICHHI aTOMOB XMMHYECKHX S/IEMEHTOB; NONIOWICHMIO HITH BEIIEICHHIO SHEprum.
DIeKTPONHTHIECKAS TUCCOMMAIIS. OMeKTPONHATEL ¥ HeAMEKTPONHTHL. FoHE. KaTHOHEI i aHMOHEL PeaKiu HOHHOro OGMEHa.
VCnoBus MpOTeKaHHs peakiif HOHHOTO OOMeHa. OleKTpoNUTHIeCKas AUCCOMMAIIA KHCIIOT, IeNodelt u conef. CTeneHs
oxucieHus. ONpefeNeHUE CTENCHH OKWCIEHHS aTOMOB XWUMHYECKHX OSIEMEHTOB B coepuHeHAAX. OKHCIHUTED.
BoccrarosuTens. CyIHOCTh OKHCIHTEEHO-BOCCTAHOBHTETHHBIX PeaKIumii.

Hemeranni IV — VII rpynn u ux coequHenns
TonoxeHue HEMETAILIOB B IEPHOIMIECKON CHCTEME XHMMIECKHX HIEMEHTOB I.W. Menneneesa. O6mue cBoiicTea
HeMeTaylIoB. I'aNoreHsr: (u3mdeckne U XUMIIecKHe CBOHCTBA. COSTHHEHMS TAJOTEHOB: XJIOPOBOZOPOJ, XJIOPOBOJOPOAHAsT
kuenota u ee comu. Cepa: pu3nIecKue U XUMUIECKHE CBOKCTBA. COeMHEHAT CEphI: CEPOBOJOPOJ, CYNb(OHMIBI, OKCHABI CEPBL.
CepHasl, cepHUCTas M CePOBONOPOIHAS KHCIOTHl M X CONH. A30T: ¢mmyeckue u xuMudeckue cBoiictBa. AMMuak. Comu
avmoHns. OKCHIBI a30Ta. A30THas KHCNOTa H ee comu. Docop: DHIMUeCKHe M XWMHUECKHe CBOMCTEA. Coenunenns
docdopa: oxcuz pocdopa (V), 0pTOOCHOpHas KHCIOTA H ee CONMH. VIIepox: (QU3MYECKHE M XUMUYECKHE CBOMCTBA.
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[image: image8.jpg]Amnotponust yrnepona: anmas, rpadur, kap6us, dymiepersr. CoeTuHeHus yriepoza: okcuzsl yraepona (II) u (IV), yronsnas
KHCIIOTa ¥ ee conu. KpeMHuit U ero coenmnueHus.

MeTa/Libi M HX COEIMHEHHst
TTonoxeHue MeTAILIOB B IIEPHOANYECKOM CHCTEME XUMHYECKUX 3JIEMEHTOB JA.W. Menpeneea. MeTamis B npupose
u obmue cnocoGel X monydeHms. O6mue (U3MUECKUE CBOMCTBA METAILIOB. O6mue XUMHYECKHE CBOKCTBA METAJLIOB:
PeaKIK C HEMETallaMH, KUCIIOTaMH, CONSMH. DNEKTPOXUMUIECKHH DA HANPSKEHHH METAILIOB. Ileno4HbIe MeTAIUIBL U UX
coemuHeHus. Il[el09HO3EMENBHBIE METAUTH M HX COSIMHEHHS. AJTIOMUHIA AM(OTEpHOCTE OKCHIA W THAPOKCHIA
amoMunys. XKene3o. CoelMHEHNS KeNe3a i UX CBOUCTBA: OKCHJIBI, THAPOKCHABI ¥ coiu xene3a (11 u I1I).

IlepBonavyanbHbIe cBeAeHNs 06 OPraHMYECKHX BELIECTBAX
TlepBoHaYANLHbIE CBEECHNS O CTPOEHHH OPTAHHYECKHX BEIIECTB. VIIeBonopomEL: MeTaH, 31aH, sTrNeH. McTouHIKY
YIJIEBONIOPOJIOB: NPUPOIHEIH ra3, He(hTh, yroms. Kucoponconepiammye coeqMHeHns: CIMPTE (MeTaHoM, 9TaHOJI, NIMIEPHH),
KapGOHOBbIE KHCTOTEI (YKCYCHAs KHCIOTa, aMHHOYKCYCHas KHCIOTA, CTeapHHOBasA W OJIEMHOBAsA KHCIOTHI). Bronormaecku
BaXHBIC BEIECTBA: XKHPBI, [IIOK03, OeIIKH. XNMUTeCKOe 3arpA3HEHre OKPYKAOMIEH CPE/IB! H €T MOCHE/CTRY.

THOLI pPaCYeTHBIX 3aa4:
1. Bbl9nCTIeHHE MacCOBOM HONMM XMMHMECKOTO ]IEMEHTA IO (opmyne coenuHenns. VeraHoRNenre mpocTeiimeit hopmyasr
BEIIECTBA [0 MACCOBBIM JOJIAM XMMHUYECKHX 3/IEMEHTOB.
2. BBMHCTEHHMS N0 XUMUYECKUM YPABHEHHSM KONMIecTBa, 00beMa, MacChl BEIIECTBA [0 KONMYECTRY, obwemy, Macce
PeareHToB WK NPOAYKTOB PEaKIHHU.
3. PacueT MaccoBoif JOJIH PaCTBOPEHHOTO BEIIECTBA B pactBope.

Tembl mpakTHYecKux paor:
Tpremsr Ge3onacHoii paGoTE ¢ 06OPYIOBAHHEM U BEIECTBAMIL. CTpoeHHe IUIaMeHn.
OuHCTKa 3arpA3HEHHOM TIOBAPEHHOM COMH.
Toryyenue u crolicTBa KHCIOpOTA.
Ioysenue BOIOPOA2 U HCCIENIOBAHNE €TI0 CBOUCTB.
TprroTosnenue pacTBOPOB C ONPeAETEHHOR MaCCOBOM HOTeH PacTBOPEHHOrO BEIIECTBa (COMH).
Pemenne sxcnepuMerTanbHBIX 337124 TI0 TeMe «BakHeHImIHe KIacCE HEOPraHWYECKMX COSTUHEHMI).
H3yqenue BIUAHAA yCIOBHit IPOBEICHAS XAMHEIECKOMH peaxiuy Ha e€ CKOpOCTb.
Pelenne 5KCriepUMeHTANBHEIX 33124 110 Teme «CBOMCTBA KHCIOT, OCHOBAHMI ¥ CONEH KaK 3MEKTPOIHTOBY.
. Ioiygenue comsHOM KUCIOTE! U M3yueHye e& CBOKCTB.
10. Pemenye 5KCIepEMeEHTANBHEIX 33184 10 TeMe «Kucmopon u cepay».
11. onmy4enue aMMuaka ¥ U3ydeHue €ro CBOUCTB.
12. Homyqenue okcuna yrepona(IV) u H3yYEHHE €TO CBOKCTB. PacriosHaBaHue kapGOHATOB.
13. Pemenmye 5KcnepUMEHTATBHBIX 3ajaq 1o TeMe «MeTalIbl ¥ MX COSIHHEHHN).
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8 kuace
Ne HaumeHoBaHHe pasjenia, TeMbl KonuuecrBo
n/n 4acoB
I'nasa 1. IlepBonauabHble XUMHYECKHE NOHSTHS (22 4.)
1. | Tpenver xumuy. BemecTsa 1 uX CBOKCTBA. 1
2. MeTo/ibl IO3HAHKS B XHMHH. 1
3. Tpaxtwaeckas pa6ota 1. «IIpu&Msl GesonacHo# paGoThl ¢ o6opynosanueM u BemecTeamMu. CTpoeHue 1
TUIAMEHHY.
4. Yucteie BemecTra 1 cMecH. ClocoGbl OYHCTKH BEIIECTB. 1
5. | Tlpaxtwdeckas paGota 2. «OYHCTKa 3arpA3HEHHOMN IOBAPEHHOM COMMY. 1
6. Du3decKre U XUMUIECKHE ABICHAA. XUMAIECKHE PeaKIuH. 1
7. ATOMBI, MOJIEKYJIEI H MOHEL 1
8. BelmecTsa MOJEKyIAPHOTO ¥ HEMOJIEKYJIAPHOTO cTpoenus. Kpucrammmieckue pemeéTky. 1
9. | ITpocTsie u CNIOXKHEIE BeIeCTBa. XUMUIECKHE HIEMEHTEL. MeTaIb H HeMeTaIbL, 1
10. | 3Haku XMMEgeCKUX 3neMeHToB. OTHOCHTEIbHAS ATOMHAA Macca, 1
11, | 3aKOH NOCTOSIHCTBA COCTABA BEIIECTE. 1
12. | Xumudeckue hopMynsl. OTHOCHTENBHAS MOJIEKYJIApHas Macca. 1
13. | Onpepenenye OTHOCHTeNbHOM MONEKYIAPHOM MACCH! BEIIECTBa. 1
14. | MaccoBast 10115l XUMUYECKOTO 3/IEMEHTa B COSAUHEHAM. 1
15. | BaleHTHOCTh XHMHYECKHX DIIEMEHTOB. Orpenenenne BAICHTHOCTH 3EMEHTOB IO hopmymam 1
GUHAPHEIX COSAMHEHMIA.
16. | Cocrapnenne xuMugeckux GOpMyI GHHAPHBIX COEAMHEHMHM 110 BACHTHOCTA. 1
17. | ATOMHO-MONEKYIISPHOE YUeHHe. 1
18. | 3aKOH COXpaHeHHs MACChl BELECTB. 1
19. | Xumudeckue ypaBHEHHS. 1
20. | THIBI XMMAYECKHX PeaKIHiA. 1
21. | MorTopenue u 0606meHue 0 TeMe «IlepBOHAYANBHBIE XUMHYECKHE TIOHATHY. 1
22. | KonTposbHas paGota no TeMe «[IepBOHAYANLHEIE XHMHIECKHE TOHATHD). 1
T'naga 2. Kucnopoa. Fopenue (6 4.).
23. | Kucrnopo, ero o6Imas XapakTepHCTHKE, HAXOKACHHE B TIPUPOJE U IONYIEHHE. 1
24. | CaoifcTBa KUCIOPOMIa. 1
25. | Ipumenenne xucnopona. Kpyrosopor KHCIIOPOJia B PUPOJIE. 1
26. | Ipaxrmyeckas pa6ota 3. «Ilonydaenue u cBolcTBa KHCIIOpOZiay. 1
27. | O30H. AJIOTpONKs KHCIOpOJa. 1
28. | Bosnyx u ero cocras. 3ammTa aTMOCepHOTO BO3/lyXa OT 3arpA3HESHMM. 1
T'naea 3. Bogopoa (3 4.)
29. | Bonopon, ero o6mas XapaKTepHCTHKA U HAXOMKICHHAE B npupoze. Iomydenue Bogopoaa. 1
30. | CsoticTea BOIOPO/A H €TO IPHMEHEHFE. 1
31. | IMpaxrugeckas paGora 4. «Ilomyderne BOJIOPOJA M HCCIESHOBAHUE €TI0 CBOMCTBY. 1
T'nasa 4. Bona. Pacrsops! (8 u.)
32. | Bona. Boja B npupojie | CIOCOGI €8 OYHCTKH. 1
33. | ®u3mdeckre 1 XAMUIECKHE CBOHCTBA BOJEL IIpuMeHeHre BOAEL. 1
34. | Boja — pacTBOpHTENb. PacTsopsl. PacTBopuMOCTE BeImeCTs B Boze. 1
35. | MaccoBasi ions pacTBOPSHHOTO BemecTsa. 1
36. | PemeHue 33524 Ha HAXOX/ACHHE MacCOBOM JONY PaCTBOPEHHOI'O BELIECTBA. 1
" 37. | Npaxrmaeckas paGota S. IIpuroToBieHme PacTBOpOB COJNeH C ONpeNeNEHHOM MaccoBOM moJel 1
PacTBOPEHHOrO BEINECTBA.
38. | TloBTOpeHue u 060GImEHHe 10 TeMaM «Kucnopom, «Bonopony, «Boaa. PacTBopsI. 1
39. | KontponsHas pa6ora 1o TeMam «Kucnopomy, «Boaopon», «Boza. PacTBOpE. 1
I'naga 5. KoanyecTBeHHbIe OTHOLIEHHS B XHMHH (54)
40. | Mosb — eMHMIIA KONMYECTBA BEIECTEA, MounapHas Macca. 1
41. | BIMHCIIeHHS 10 XHMIMECKUM YPaBHEHUAM. 1
42. | 3axon ABoraapo. MossipuEIi 06EM rasos. 1
43. | OTHOCHTe/bHAS TUIOTHOCTS Fa308B. 1
44. | OOBbEMHBIC OTHOIIEHNS ra30B IPH XMMUIECKHX peakmusx. 1
Inaga 6. Baxnelimne K/1acchl HEOPraHHYECKAX COEAMHEHMH (11 u4.)
45. | OxcuppL 1
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T'unpoxcuasl. OcHOBaHMA.

1
47. | Xumudeckue CBOMCTBA OCHOBAHMIA. 1
48. | AmoTepHBIe OKCHAB H THAPOKCHIEL 1
49. | Kucnotsl. 1
50. | XuMHuecKue CBOMCTBA KHCIIOT. 1
51. | Comn. 1
52. | CaoifcTsa coneit. 1
53. | 'eHeTHdecKkas CBS3b MEXTy OCHOBHBIMH KITACCAMH HEOPraHWYEeCKHX COSTHHEHMM. 1
54. | IlpakTEdeckas paGota 6. «Pemenue IKCIIEPUMEHTAIBHEIX 3aNad 10 TeMe «BaueMmme Kinaccel 1

HEOPraHMIECKUX COEXUHEHHIDY.
55. | KontpombHas pa6oTa 1o TeMe «BaxHe e KIaccsl HEOPTraHWYECKHX COEAMHEHMID). 1
T'naga 7. lepnonuyeckuii 3aKon u cTpoenne aroma (7 4.)
56. | KnaccutHKamys XMMUUECKHX 3IEMEHTOB. 1
57. | Hepuonugeckui 3akon JI. M. Mengeneena. 1
58. | Mepuomudeckas TabiMIa XMMHYECKHX SIEMEHTOB. 1
59. | Crpoenue atoMa. M30TOmbl. XHAMUIECKHH 2IEMEHT — BUJ aTOMA C OJVHAKOBEIM 3apANOM S/Ipa. 1
60. | PacnionoxeHue 3MeKTPOHOB 10 SHEPreTHIECKHM YPOBHAM. 1
61. | 3nayeHue MepPUOAMYECKOTO 3aKOHa. 1
62. | IoeTopeHue u 06061meHue 0 TeMe «ITeproMecK i 32KOH M CTPOGHHE aTOMay. 1
I'nasa 8. Crpoenue BemecTa. XumMAgeckas CBI3h 84)
63. | DNeKTpoOTpHLATENEHOCTS XMMEYECKHX SIEMEHTOB, 1
64. | KoaneHTHas cB3b. [lonspHas u HENOJISIPHAs KOBAJIEHTHAS CBSA3b. 1
65. | ViouHas cBs3b. BaJeHTHOCTh A CTETeHb OKHC/ICHA. 1
66. | OKHCIUTENHHO-BOCCTAHOBUTENBHEIE peakuuu. 1
67. | CocTaieHHe OKACTUTENHHO-BOCCTAHOBHTETbHBIX peaKiii. 1
68. | IoBTopeHue 1 0606meHue o TeMe «Crpoenne BemecTsa. XUMUTECKas CBA35. 1
69. | KontpombHas pa6oTa mo Temam «Ilepromvaeckuit 3akon JI. U. Menneneera», «CtpoeHue aTomay, 1
«CrpoeHue BemecTBay.

70. | VToroBsii ypok.
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Ne HanmveHoBaHHe pa3aenia, TeMbI KoanyecrBo
/n 4acoB
T'naga 1. Knaccuduxanns Xumudecknx peaxumii (6 4.)
1, OKuCIIHTETEHO-BOCCTAHOBUTENbHEIE PEAKIHH. 1
2. | Peakumu COeTMHEHWs, DasOKeHHS, 3aMENMEHMA H OOMEHa C TO4KH 3pEHHsA OKHCJIEHHA U 1
BOCCTaHOBJICHHS.
3. TerwioBo# >(dext XuMuIecKkyX peakmui. DK30- H 3HI0TEPMAIECKHE PeaKIHH. 1
4. CKOpOCTh XMMIYECKHX peakiwif. [leproHagabHEIE IPEICTABIEHHS O KaTAIIA3e. 1
5. | Hpakrudeckas paGota 1. «M3ydeHue BIMSHEA YCOBMH TIDOBENCHHS XMMHYECKOH peakuuy Ha e& 1
CKOPOCTBY.
6. OGparumMele i HeoGpaTiMble peakimn. [T0HATHE 0 XMMUYECKOM PaBHOBECHH. 1
I'naBa 2. Xumuyeckne peakiuy B BOAHbIX pacTBopax (8 4.)
7. | CymHOCTb mpoLecca MEeKTPOITHTHYECKOH NUCCOLHALAN. 1
8. Jlyucconuanys KUCIIOT, OCHOBaHHI H CONeH. 1
9. | Cna6sie u cuubHBIe eKTponHTH. CTeNeHb AUCCOLMALHN. 1
10. | Peakuuy HOHHOro 0GMEHA H YCIOBHS MX IPOTEKAHHS. 1
11. | Tmaponus comneit. ]
12. | O6o6menue no Temam «KnaccubuKamms XAMHEIECKHX peakmuii» H  «ONEKTPONUTHIECKAs 1
JIACCOLIHALIS
13. | Ilpaktiaeckas paGora 2. «PemleHHE SKCIIEPUMEHTANLHEIX 3a1ad MO TeMe «CBOHCTBa KHCJIOT, 1
OCHOBAHHH ¥ COJIeli KaK JIEKTPOIHTOBY.
14. | Kontponeras pa6ora mo temam «KiraccHUKAIMA XAMAIECKUX peaxkimit» M «NEKTpoNHTHIECKasT 1
JIMCCOLMALINSY.
T'nasa 3. Fanorens! (5 4.)
15. | TlonoxeHHe raJoreHoB B MEPHONMYECKOH TabIALe U CTpoeHHe ux atomoB. CBojicTBa, MoyYeHue u 1
TPUMEHEHHE TAIOTEHOB.
16. | Xnop. CBolicTBa M NpUMEHEHHE XJI0pa. 1
17. | X0poBOAOpO/; MOSyYEHHE 1 CBOMCTBA. 1
18. | ConsHas KucOTa U €8 COMH. 1
19. | Hpaxraueckas pabota 3. «[lomydeHne consHOM KHCIOTH 1 WM3YYEeHHUE €€ CBOUCTBY. 1
Tnasa 4. Kucsiopon u cepa (8 4.)
20. | IlonoxeHue KHCIOPOAA H CEPE B NEPHONUIECKOH CHCTEME XHMHIECKUX 3]IEMEHTOB, CTPOEHHE HX 1
aTOMOB.

_21. | Amnotpomus cepsl. CBolicTBa M IpHMEHeHHE CEpBI. 1
22. | CepoBomopos. Cymshusi. 1
23. | Oxcux cepsi(IV). CepHuCTas KHCIOTA U €8 COMH. 1
24. | Oxcux cepsi(VI). CepHast KUCIOTA U €8 CONH. 1
25. | OkucIuTeNnbHEIE CBOHCTBA KOHLIEHTPUPOBAHHOM CEepHOM KHUCIOTEL. 1
26. | Ipakruueckas pa6ora 4. «Pemenne 9KCHEPUMEHTAIBHBIX 3a1a4 110 TeMe «Kucnopon u cepa»y. 1
27. | PemeHue pacu&THEIX 3a7a4. 1

T'naga 5. Asor u gocdop (9 4.)
28. | Ilonoxenme asoTa M (ocdopa B MEPHOIUIECKON CHCTEME XUMHIECKHX 3JIEMEHTOB, CTPOCHHE HX 1
aToMOB. A30T.
29. | Ammuak. QusrdecKHe M XHMHAYECKHUE CBOMCTBA. IMomydyenue u npuMeHeHHe. 1
30. | MNpaxrraeckas pa6ota 5. «IloNydenne aMMuaka 1 M3YYEHHE ETO CBOMCTBY. 1
31. | Conu aMmMOHwS. 1
32. | Asorras kucnora. Ctpoenne Moekyisl. CBOHCTEA Pa30aBIeHHOM a30THOM KHCIIOTHI. 1
33. | ChotficTBa KOHICHTPHPOBAHHOM a30THOH KHCIIOTEL 1
34. | Comn a30THOM KHCIOTEL A3OTHBIE YOGpeHHs. 1
35. | ®ocdop. Amnorponus dhocopa. Croticrea dochopa. 1
36. | Oxcun docopa(V). DocdopHas KAcIoTa 1 68 Conm, ®@ochopHsIe yaoGpenus. 1
T'naga 6. Yriepox u kpemnnii (9 4.)
37. | Ilonoxenne yriepona U KDeMHES B TIEPHOSIMIECKO] CHCTEME XMMUIECKHX 3]IEMEHTOB, CTPOSHHE HX 1
aTOMOB. AJTOTPONHEIE MOAMGHKAIH YTIepOa.
38. | Xummudeckue cBolicTBa yriepona. AncopOums. 1
39. | VrapHsiif ras, cBo#CTBa, (PU3HONOrHIECKOE NEHCTBHG Ha OpraHm3M. 1
40. | Vruekncnsiit ras. VronsHas KACIOTa U 68 CONM. Kpyrosopor yriiepoza B npupoe. 1
41. | Tpakriyeckas pa6ora 6. Tonyyenne okcuna yraepona(IV) u m3ydeHne ero cBOUCTB. Pacro3HaBaHKe 1
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42. | KpemHuii ¥ €ro coeiMHEeHu. 1
43. | Kpevnuesas kuciora u ee cony. CTekno. LleMenT. 1
44. | O6o6menve no Teme «HeMeTamis». 1
45. | KontponsHasi pa6ota mo Teme «HeMeTamb. 1
Cnasa 7. Merasuisi (14 4.).
46. | XapakTepucTuka MeTamioB. CIuIaBhL. 1
47. | Haxo/IeHHe METaIUIOB B IPHPOJie i OGIIME CTIOCOGHI HX TIOTy9eHHUs. 1
48. | Xuvudeckue CBOHCTBA METAILIOB. DIIeKTPOXHMATECKHH AR HaNPsHKSHUI METaJIIOB. 1
49. | Illenounsie Merammsl. HaxoxaeHue B npupose. @U3NIECKHE U XHMEIECKHE CBONCTRA. 1
50. | OKCHJBI ¥ TMAPOKCHBI MENOYHBIX METAIUIOB. TIprMeReHHe MENOYHBIX METALIOB. 1
51. | Maruwii. I11&n09H03eMeIbHEIE METALTEL 1
52. | Kanblmii ¥ ero coeiuHeHus. 1
53. | JKEcTKOCTL BOJBI M CIOCOGE! €8 yCTpaHeHns. 1
54. | Amomunuit. Haxoxpenue B mpuposie. CBONCTRa aIOMAHNA. 1
55. | AMOTEpHOCTE OKCHIA M THAPOKCH/A AMIOMAHHS. 1
56. | Xeme3o. HaxoxaeHue B mpuposie. CBOKCTEA xee3a, 1
57. | Coenuuenus xenesa. 1
58. | Ipaxtuyeckas pabora 7. «Pemerue SKCIIEPUMEHTANBHBIX 3a/lad 10 TeMe «MeTalmbl M WX 1
COCIMHEHHUSN).
59. | Kontponbhas pa6ora mo Teme «MeTamsny. 1
T'nasa 8. IlepeonayaibHbIE NPEACTABIECHHS 06 OpraHHYecKHX BemecTBax (9 u.)
60. | Opranmyeckas XuMus. 1
61. | Vrneromopomsi. [TpenensHsie (HacHIMEHHEIE) YIEBONOPOIEL. 1
62. | HenpenensHele (HEHACHIIIEHHEIE) YIIIEBOIOPOIBL. 1
63. | TTpoM3BOHEIE YIIIEBOIOPOLIOB. CrmpTa. 1
64. | KapGoHoBbIe KMCITOTEL CIOXKHEIE 3¢ups1. XKupei. 1
65. | VruesogsL. 1
66. | AmuHOXHCTOTEL Benku. 1
67. | O6o6maromuit ypok 1o Teme «BakHeHmue OpPraHMYECKHE COETUHEHHU. 1
68. | MITOroBBIif ypoK. 1
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