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KoandecTBO yacoB B HeJelrO- 2 Jaca, 3a 8 kjracc-68 Jacos, 3a 9 kitacc-68 yacoB, BCero 3a
ypoBeHb o0yuenus- 204 vaca YMK O.C.I'a6puensna (PI'OC)

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA30OBAHUA
1O XUMHUH

HpI/I HN3YUYCHUHU XHMUHU B OCHOBHOW IIIKOJIE OO0ECIIEUNBACTCS JOCTHIXXCHHUC JIMYHOCTHBIX,
MCTAIIPEAMETHBIX U IPCAMETHBIX PE3YJIbTAaTOB

IIpeomemnule pe3yromamei:

1.B no3HaBaTenbHOU chepe:

» 3HaHHWE ONpEACICHUHN M3YYEHHBIX MOHATHI: YMEHHE ONHMCBHIBATh JAEMOHCTPALMOHHBIC U
CaMOCTOATENIBHO IPOBEACHHBIE XUMUYECKHE OSKCIEPUMEHTBI, HCIOJIb3Ys I 3TOr0
POJHOM A3BIK U SA3bIK XMMMUY;

» YMEHHE pa3In4yaTh H3yYCHHbIE KIJIACCHl HEOPTaHWYECKHX COEJAWHEHH, MPOCThIE U
CJIOHBIE BEIIECTBA, XMMUUECKNE PEAKIINH, ONIMCHIBATh UX;

» yMeHHE KJaccu(UIupoBaTh N3yU4eHHBIE OOBEKTHI U SIBICHUS;

» CIOCOOHOCTH JIeNaTh BBIBOABI W YMO3AKJIIOUCHHs U3 HAOIIONEHHMH, W3YyYCHHBIX
XUMHYECKUX 3aKOHOMEPHOCTEH, ITPOTHO3MPOBATh CBOWMCTBA HEM3YYECHHBIX BEILECTB I10
AQHAJIOTUH CO CBOMCTBAMU U3YYEHHBIX;

» YMEHHE CTPYKTYpPHpPOBAaTh W3YyYEHHBIH Marepual M XHUMHYECKYI0 HWH(POPMAIHIO,
IIOJIyYEHHYIO U3 IPYTUX UCTOUYHUKOB;

» YMEHHE MOJICIIMPOBATh CTPOSHHE aTOMOB 3JIEMEHTOB 1-3 mepromoB, CTpOEHHE MPOCTHIX
MOJIEKYJI;

2.B LIEHHOCTHO-OPHUEHTAIMOHHON cepe:
» yMEHHE aHAJM3UPOBATH M OIICHUBATH TOCIICICTBUS JIJISI OKPYXKAIOIICH CpeIbl OBITOBOM U
MIPOM3BOJICTBEHHON JICSITEIIBHOCTH YEJIOBEKA, CBA3AHHOM ¢ MepepabOoTKO BEIIECTB;

3. B tpynoBoii chepe:

> q)OpMI/IpOBaHI/IC HAaBBIKOB IIPOBOJUTH XUMHYECKHUI OKCIICPUMCHT,

4. B cdepe 6e300aCHOCTH KU3HECATEIbHOCTH
» yYMEHHE pa3/inyarh ONacHbIe U Oe30MacHbIe BEIIECTBA,
» yMEHHE OKa3bIBaTh IEPBYIO IMOMOIIb MPU OTPABICHHAX, OXKOTrax W IPYrHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHHEM.

O nucanue UEHHOCHNIHbIX OpUeHmupos CO()€D9!CCZHM}Z V'{€6H020 npedmema

Y4eOHsbIil mpeaMeT «XuMHsI», B COACPNKAHUH KOTOPOTO TJIAaBHBIMH KOMIIOHCHTAMH SIBJISTFOTCS
Hay4yHble 3HAHUS M HAy4yHbIE METOJbl TO3HAHM, TMO3BOJIAET MNPOOYKIATh Y YYallUXCs
OMOIMOHAJILHO-

[IEHHOCTHOE OTHOIICHHEe K H3ydyaeMoMy Marepuany. B pesympTaTe ydeOHOro mpoliecca
CO3Jar0TCs
ycroBust Juisi  (OpMUPOBAaHUS CHCTeMBbI IleHHOcTed. [lo3HaBaTenbHas QyHKIUS y4eOHOTO
npeaMeTa
«XUMHS» 3aKJIIOYAETCs B CIIOCOOHOCTHU €T0 COAEpKAHHs pa3BUBATh IIEHHOCTHBIE KadyecTBa Y
YYaITXCsl.

[To3HaBaTenpHbBIE IIEHHOCTH

OmuoweHnue



XUMHUYECKMM 3HAHMSAM KaK OJHOMY M3 KOMIIOHEHTOB KYJBTYpPBl 4EJIOBEKa Hapsny C
JIPYTUMU €CTECTBEHHOHAYYHBIMU 3HAHUSIMU,

OKpPYXKAIOIIEMy MUPY KaK MUPY BELIECTB U IPOUCXOJAINX C HUMH SBJICHUM;
[IO3HABATEJILHON JEATENBHOCTH (KaK TEOPETUYECKOW, TaK M IKCIEPUMEHTAIbHOM) Kak
WCTOYHUKY 3HAHUI;

Tlonumarnue:

>

>
>
>

OOBEKTHMBHOCTH M JOCTOBEPHOCTH 3HAHM O BEIIECTBAX M MPOUCXOMANIMX C HUMHU
SIBJICHUSX;

CJIO)KHOCTU M OECKOHEYHOCTH Mpollecca MOo3HaHHUs (Ha MpUMepe UCTOPUU XUMHYECKUX
OTKPBITHHA);

JICMCTBUS 3aKOHOB MPUPOABI U HEOOXOJMMOCTH MX yueTa BO BceX cepax IesTeIbHOCTH
YEeJI0BEKa,

3HAYCHUS XUMHUYECKUX 3HAHUU I pelIeHHs II00aJbHBIX MPOOJIEM 4YeloBEeYeCTBa
(9HEpPreTHYecKoi, CHIPbEBOH, MPOAOBOILCTBEHHOM, 30POBBS U JIOJTOJICTHS YEIOBEKa,
TEXHOJIOTMYECKHUX aBapUil, I100aJIbHON SKOJIOTUU U JP.).

IleHHOCTH TpY/aa U OBITA:

>

OTHONIICHHE K TPYAOBOM JCATEILHOCTH KaK €CTECTBCHHOH (u3uueckod W
MHTEJJIEKTYaJIbHOU MOTPEOHOCTH, TPYYy KaK TBOPUECKOH AeATeIbHOCTH, MO3BOJISIONIEH
MPUMEHSTh 3HAHUS HA IPAKTHUKE;

COXpaHEHHE U TOJJepxKaHhe COOCTBEHHOTO 37I0POBbS M 3JI0POBbsI OKPY>KAIOLIUX, B TOM
YUCIIE OPTaHU3ALMs IUTAHUS C YYETOM COCTaBa U SHEPreTUYECKON HEHHOCTH MUIIH;
coOnrofeHre TpaBui  0€30MacHOrO0  HMCIHOJB30BAaHUS  BEIIECTB  (JIEKAPCTBEHHBIX
MpenaparoB, CPeACTB OBITOBOM XWMUM, TTECTULIUIOB, TOPIOYE-CMA30YHBIX MAaTEPHAIIOB U
Ip.) B TIOBCETHEBHOM KU3HU;

OCO3HAHUE JOCTHXKEHUS JIMYHOIO Yyclexa B TPYIOBOW JEATEIBHOCTH 3a CYET
COOCTBEHHOM KOMIIETEHTHOCTH B COOTBETCTBHU C COIUAIbHBIMU CTaHJApPTaMU U
MOCIICAYIONUM COLUATBHBIM OJOOPEHUEM JIOCTHIKCHUW HAYKH XUMUU M XUMHYECKOTO
MIPOU3BOJICTBA JJISl Pa3BUTHS COBPEMEHHOI'O OOIIIECTBA.

HpaBCTBEHHBIE IICHHOCTH:

>

OTHOIIEHHE K cebe (OCO3HaHHE COOCTBEHHOIO JOCTOMHCTBA, YYBCTBO OOIIECTBEHHOTO
JI0JTa, JUCIUIUIMHUPOBAHHOCTD, YECTHOCTh M TPAaBIMBOCTH, MPOCTOTa U CKPOMHOCTH,
HETEePIIUMOCTb K HECIpaBeIMBOCTH, IpU3HaHUE HE00X0AMMOCTH
CaMOCOBEPILIEHCTBOBAHMUS);

OTHOLIEHHE K JPYruM JOJIM (FyMaHHM3M, B3alMHOE YBa)KE€HHE MEXIy JIOAbMH,
TOBAPHINECKasi B3aMMOIMOMOIIb M TPeOOBATEIBHOCTD, KOJUIEKTUBU3M, 3a00Ta O JPYrux
TIOJSIX);

OTHOILIIEHHE K Tpupoae (OepekHOe OTHOIIEHHE K €€ OOraTcTBy, HETEPIUMOCTh K
HapyLICHUsM OSKOJOTMYECKMX HOpPM M TpeOOBaHUM, HKOJOIMYECKHM TI'PaMOTHOE
OTHOIIEHHE K COXpaHEHHI0 ruapocdepbl, armochepsl, TMOYBBL, OuOChepsl,
4eJI0BEYECKOI'0 OPraHu3Ma;

OLICHKA JICHCTBHSI BOMPEKH 3aKOHAM IPHPOJIBI, TPHBOJSIIEIO K BO3HUKHOBEHHUIO
r7100anbHBIX Tpo0IeM);

NOHUMaHWE  HEOOXOAMMOCTH  yYBOKHUTEIBHOTO  OTHONIEHUS K  JOCTIIKEHHSIM
OTEUYECTBEHHOM HAyKH, MCCIEeI0BATEIbCKON JIESTENbHOCTH POCCHUMCKUX — YUEHBIX-
XMUMHKOB (TTATPUOTHYECKHE TYBCTBA).

KOMMVHI/IKaTI/IBHI)Ie INEHHOCTH.

>

>

OTHOLIEHHE K HOPMaM s3bIKa (€CTECTBEHHOTO U XMMHYECKOI'0) B PA3JIMYHBIX UCTOYHUKAX
uHpopmanuu (ureparypa, CMU, Unrepuert u ap.);
NOHUMaHHE HEOOXOIMMOCTH MPUHATHUS PA3IHMUHBIX CPEJICTB U IPUEMOB KOMMYHUKAIIUH;



>

>

MOHMMAaHUE HEOOXOJMMOCTH MOJY4YeHHs] MH(POpPMAIMN U3 Pa3IMYHbIX MCTOYHUKOB, €€
KPUTHYECKOHN OLIEHKH, ITOJIHOTO MJIM KPaTKOro (B 3aBUCUMOCTH OT LI€JIN) U3JI0KECHHUS,
IIOHUMaHUE BAXXHOCTH BEJIEHHs IUaiora Uil BBIBICHHUS pa3HbIX TOYEK 3pEHUs Ha
paccMaTpuBaeMyl0 MH(POPMALINIO; BHIPAKEHUS JIMYHBIX OLICHOK U CY)KICHHIA; IPUHSATHS
BBIBOJIa, KOTOPBIN (hOpMUpPYETCS B MpOIlecce KOMMYHHUKAIUH.

OCTEeTHYECKHE IIEHHOCTH

>

HO3UTHBHOE YYyBCTBEHHO-LIEHHOCTHOE OTHOILEHHE K: K OKpY)KarouleMy Mupy (Kpacora,
COBEPUIEHCTBO U TAPMOHMSI OKPY’KAIOLIEH MPUPOJbl U KOCMOCA B LIEJIOM); IPUPOAHOMY
MUPY BELIECTB U UX IPEBpaLleHU);

BBIIIOJTHEHUIO Y4EOHBIX 3a7ad Kak K IIPOLECCYy, JOCTaBIIAIOIIEMY 3CTETHUYECKOE
yJIOBOJIbCTBHE (KPAacHBOE, U3SAIIHOE pelleHHe WIH J0Ka3aTelbCTBO, IPOCTOTA, B OCHOBE
KOTOPOM JIE)KUT TApMOHHA);

IIOHUMaHHE HEOOXOAMMOCTH M300pa’kKeHHs] MCTUHBI, HAYYHBIX 3HAHUI B YyBCTBEHHOM
dbopme (Hanmpumep, B MPOU3BEACHUIX HMCKYCCTBA, TOCBSIIEHHBIX HAYYHBIM OTKPBITHSIM,
YUYE€HBIM, BELIECTBAM U UX MPEBPALICHUAM).

Bbll’lVCKHuK HAYy4YumicAa.

>
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ONMCBHIBATh CBOWCTBA TBEPIBIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACIAS UX
CYIIECTBEHHbIE IPU3HAKY;

XapaKTepu30BaTh BEIIECTBA IO COCTaBYy, CTPOCHUIO W CBOWCTBaM, YCTaHABIUBAThH
IPUYMHHO-CJIE/ICTBEHHbIE CBSI3U MEX1Y JaHHBIMU XapaKTepUCTUKAMHU BEILECTBA;
pacKpbIBaTh  CMBICII OCHOBHBIX XHMHYECKHX TMOHATHH «aTomM», «MOJEKyJay,
«XUMHYECKMH  3JIEMEHT»,  «IIPOCTO€  BEILIECTBO»,  «CJIO0KHOE  BEIIECTBOY,
«BAJICHTHOCTBY, UCIIOJIb3YS 3HAKOBYIO CHCTEMY XHUMHU;

n300pakaTh COCTaB MPOCTEHIIMX BELIECTB C IOMOILBIO XUMHUYECKHX (OopMyT U
CYIIHOCTb XMMHUYECKHX PEaKIMil C TOMOIIBI0 XUMHUYECKUX YPaBHEHUH;

BBIUUCIIATE OTHOCUTEJBHYIO MOJEKYISPHYIO U MOJSIPHYIO MaccChl BEILECTB, a TaKKe
MAacCOBYIO JIONIO XHUMHYECKOTO DJEMEHTAa B COCJUHEHHUSAX I OLCHKH UX
IIPAKTUYECKON 3HAUUMOCTH;

CpaBHUBATH 10 COCTABY OKCHJIbI, OCHOBAHHMSI, KHCIIOTHI, COJIH;

KJ1accu(UIUpPOBaTh OKCHUJIbI U OCHOBAHUS IO CBOMCTBAM, KUCIIOTHI M COJIU 110 COCTAaBY;
MIOJTb30BATHCS JTA0OPATOPHBIM 000PYJIOBAHUEM U XUMUYECKOH ITOCYI0H;

OPOBOJIUTH HECIOXKHBIE XMMUYECKME ONBITHI W HaOMIOJCHHMS 32 U3MEHEHUSIMHU
CBOWCTB BENIECTB B TIPOIECCE WX MPEBpAIIEHHUH; COONIONATh MpaBHJIa TEXHHUKH
0€30IacHOCTH IIPU MPOBEIEHUH HAOIIOICHUI U OBITOB;

pa3nuyaTth OKCIEPHUMEHTAILHO KHUCIOTHI M IIEN0YH, TMOJIb3YICh HHIUKATOPAMM;
OCO3HaBaTb HEOOXOIUMOCTh COOMIOACHUS Mep O€30MacHOCTH HpU OOpalleHHH C
KHCJIOTaMH U IEJI0YaMHU.

pacKpbIBaTh CMBICI Nepuondeckoro 3akona J[. 1. Menneneesa;

ONMMCBHIBATh W  XapaKTepU30BaTh TaONMYHYI0 (HOpMYy TEPHOANYECKONH CHUCTEMBI
XUMHUYECKHX 3JIEMEHTOB;

XapaKTepu30BaTh COCTaB AaTOMHBIX S/I€p W pacHpeiesieHHe YHCIa DJIEKTPOHOB I10
JIEKTPOHHBIM ~ CJOSIM  aTOMOB  XMMMYECKMX  3JEMEHTOB  MajlblX MEepUOJIOB
MEPUOTNIECKON CHCTEMBI, & TAK)KE KaIHS U KaJIbIHUS,

pa3nuyath  BUJABI XMMHYECKOM  CBSI3U: MOHHYIO, KOBICHTHYIO  IOJIAPHYIO,
KOBAJICHTHYIO HETIOJISIPHYIO ¥ METAJLTHUYECKYIO;

n300pakaTh SJIEKTPOHHO-MOHHBIE (HOPMYNBI BEIIECTB, OOpPa30BaHHBIX XUMHUUYECKUMHU
CBSI3SIMHU Pa3HOTO BHJIA,

BBISBIISITH 3aBUCUMOCTB CBOMCTB BEIIECTB OT CTPOEHUS UX KPUCTATUMYECKUX PEHIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJTHIECKUX;

XapaKTepu30BaTh XHMUYECKHE 3JEMEHThl M UX COEAMHEHHUS Ha OCHOBE MOJIOKEHHS
AJIEMEHTOB B MIEPHOAMYECKON CHCTEME U 0COOEHHOCTEH CTPOCHHS UX aTOMOB;
XapaKTepu30BaTh HAyyHOE W MHUPOBO33PEHUYECKOE 3HAUYEHHUE MEPHUOJHUECKOr0 3aKOHA
U TEPUOJUYECKON CHCTEMBbl XUMHUYecKux 3yieMeHTOB [I. 1. Menneneena;



» OOBSCHATH CyTh XHMHYECKHMX TIPOIECCOB M WX NPUHIWUIHAIBHOE OTIMYHE OT
¢busnveckux;

» Ha3bIBaTh IIPU3HAKHU M YCIOBHS NPOTEKAHUS XUMHUECKUX PEaKIIHH;

» YCTaHaBIMBAaTh NPUHAUIEKHOCTh XMUMHUYECKOH pEeakIUH K ONpeAeNEHHOMY THUIY II0
OJJHOMY W3 KJIACCH()MKAIIMOHHBIX MPU3HAKOB!

1) mo wuMciy W COCTaBy MCXOJHBIX BEIIECTB M MPOAYKTOB pPEAKIUH (PEaKiuu
COCMHEHUS, PA3JIOKEHHS, 3aMEIeHHs U OOMEHa);

2) 1O BBIACIACHUIO WM TOIJIOMICHUIO TEIUIOTHl (PEaKIUU 3K30TCPMHUYCCKHUE |
SHJ0TEPMHUUECKHUE);

3) 1m0 W3MEHCHHUIO CTEMEHEeH OKUCICHHS XHMHYECKUX  JJEMEHTOB  (peakiuu
OKHCIIUTEIHHO-BOCCTAHOBUTEIIBHBIE);

4) 1o obpaTUMOCTH Tporiecca (peakiuu 00paTUMBbIE B HEOOPATHUMBIC);

» COCTaBIATh YPABHCHHS DIICKTPOJIMTUYCCKON IMCCOLHMAIMM KHUCIIOT, IIEI0YeH, COJICH;
MIOJTHBIC U COKpAIIEHHBIC HOHHBIC YPaBHEHUS Peaklnii 0OMeHa;

YpaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITU;

MIPOTHO3UPOBATh  MPOAYKTHI ~ XUMHYECKUX  peakuuid 1o QopMyiiam/Ha3BaHUSIM
UCXOJHBIX BEIICCTB; OMPEICNATh HCXOJHBIE BellecTBa 10 (GOpMYysIaM/Ha3BaHUSAM
MPOJYKTOB PEAKIINY;

COCTaBJIATh YpaBHEHUs  PEaKIIHi, COOTBETCTBYIOIIUX IIOCJIEIOBATEIIbHOCTH
(«urerovke») mpeBpamieHuii HeOPraHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB;

BBISIBJIAITH B TIPOIECCE IKCIIEPUMEHTA MPU3HAKHU, CBUICTEIHCTBYIOUIUE O MPOTEKAHUU
XUMHYECKON PEaKInu;

IIPUTOTOBJIATE PACTBOPHI C ONIPEACIIEHHON MAacCOBOM J0JIEH PaCTBOPEHHOTO BEIECTBA;
OTIPENIETIATh XapaKTeP Cpelbl BOJHBIX PACTBOPOB KHUCIOT M INEIOYCH I10 U3MEHEHUIO
OKpacKU UHIUKATOPOB;

MIPOBOJIUTh KAa4YE€CTBEHHBIC PEAKIIMH, TMOJTBEPXKIAOIINE HAIMYHUE B BOJHBIX pacTBOpax
BEIISCTB OTACILHBIX HOHOB;

OTpeAeNATh MPHUHAJICKHOCTh HEOPraHUYECKHX BELIECTB K OJHOMY U3 M3yYEHHBIX
KJIaCCOB/TPYII: METaJIbl ¥ HEMETaJlIbl, OKCHJIbI, OCHOBAHMS, KUCIOTHI, COJIH;
COCTaBIATH (POPMYJIIBI BEIIECTB MO UX HA3BAHUSM,

OTIPEIETISATh BAJIGHTHOCTh U CTENIEHb OKMCJICHUS DJIEMEHTOB B BEIIECTBAX;

COCTaBIATh (POPMYJIBI HEOPraHUYECKHX COCAMHEHHU IO BAJEHTHOCTSAM H CTEHEHSIM
OKHCTICHUs  DJEMEHTOB, a TakkKe 3apsjaM HOHOB, VYKa3aHHBIM B TaOJIHIle
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U COJIEH;

OOBSCHATHh 3aKOHOMEPHOCTH U3MEHEHHS (U3UYECKUX ¢ XMMHYECKHUX CBOWCTB
OpOCTBIX  BemecTB  (META/UIOB M HEMETAUIOB) M WX  BBICIIHX  OKCHJIOB,
00pa30BaHHBIX AIEMEHTAMH BTOPOTO U TPETHETO NEPHOIOB,;

Ha3bIBaTh 00IME XMMHUYECKHUE CBOWCTBA, XapaKTepHBIE TSl TPYII OKCUAOB. KUCIOTHBIX,
OCHOBHBIX;

Ha3bIBaTh OOIME XUMHUYECKHE CBOICTBa, XapaKTepHbIE [JIs KaKIOTO0 U3 KJIacCOB
HEOPraHWYECKUX BEILECTB. KUCJIOT, OCHOBAaHUH, COJIEH;

NPUBOAUTH  HPUMEPHl  pEaKlMii, TMOATBEPKAAIOUIMX  XMUMHYECKHME  CBOWCTBA
HEOPraHWYECKUX BEIECTB. OKCHIOB, KHCIOT, OCHOBAHHUI U COJIEH;

ONpENENATh BELIECTBO-OKUCIUTENb M BEIIECTBO-BOCCTAHOBUTEIh B OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHIX;

COCTABJIATh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN OanaHc (IUIsi M3YYEHHBIX PEakIuii) mo
MPEIOKEHHBIM CXEMaM PEaKIIHii;

MPOBOAWTHL  JTA0OpPATOpPHBIE  OMBITHL,  MOATBEPXKAAIOIINE XUMHYECKHE CBOICTBa
OCHOBHBIX KJIACCOB HEOPTAaHWYECKHUX BEIIECTB;

vVVvyvVY WV V VYV V VY \ 74

A\

vV Vv YV VvV VY V

Buinyckuux noayuum 603MOHCHOCHb HAVYUMbCAL:

» TpPaMOTHO OOpAaIIaThCs C BEIIECTBAMH B MOBCETHEBHOMN KHU3HU,
» O0CO3HAaBaThb HEOOXOJMMOCTh COONIOJCHHS TPABUI  JIKOJOTHYECKH O€301TacHOTO
MOBEJICHUS B OKPYXKAIOIICH MPUPOAHOM Cperie;



vV V VYV V¥V

vV Vv VY V VY

A\

>

IIOHUMaTh CMBICI M HEOOXOAMMOCTb COONIOAEHHUS MNPEANUCAaHUN, IpeAJaracMblXx B
UHCTPYKLHUSAX IO HCIOJBb30BAHUIO JICKAPCTB, CPEIACTB OBITOBOM XUMHH U JIP.;
UCMOJb30BaTh  MPUOOPETEHHBIE  KIIIOUEBBIE  KOMIIETEHTHOCTH  IIPU BBINOJHEHUU
UCCIICIOBATEIbCKUX TPOEKTOB IO M3YYCHHIO CBOWMCTB, CHOCOOOB TMOJY4EHUS H
pacro3HaBaHMsl BEILECTB,;

pa3BUBaThb KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, MWCIOIb3Yys CpEACTBA YCTHOM U
NUCbMEHHOW KOMMYHHUKAallUM Ipu padoTe ¢ TeKcTaMM Yy4eOHMKAa M JONOJHHUTEIbHOM
JUTEPATypOid, CIPABOYHBIMH TaOIHMIAMH, MPOSBIATH TOTOBHOCTh K YBKCHHIO MHOMN
TOYKHU 3pEHUs IPU OOCYXKJIEHUH PE3yIbTaTOB BBIIIOJHEHHOW PaboOTHI;

OOBEKTHBHO OLIEHMBATh HWH(POPMALMIO O BEMIECTBAX M XUMHUYECKUX IpPOIECccax,
KPUTUYECKM  OTHOCUTBCSI K  IICEBJIOHAyyHOH  HMH(OpManuu, HeJ00pOCOBECTHOM
peKIaMe, KacarOLICHCs MCIIONb30BAHMS Pa3IMYHBIX BEIICCTB.

OCO3HABATh 3HAYEHUE TEOPETUYECKUX 3HAHUM [UId MPAKTUYECKOW JeATEIbHOCTH
YEJI0BEKA,

ONHUCBHIBATh H3YYEHHBbIE OOBEKThl KaK CHUCTEMbl, IPHUMEHSS JOIMKY CHCTEMHOIO
aHaJIN3a,

IPUMEHATh 3HAaHUS O 3aKOHOMEPHOCTAX MNEPUOIUYECKONM CUCTEMBI XMMHMUYECKHUX
AJIEMEHTOB /7151 OOBSICHEHUSI U ITPEJIBUJICHUS] CBOMCTB KOHKPETHBIX BEIIECTB;

pa3BuUBaTh MH(POPMALMOHHYIO KOMIIETEHTHOCTb IIOCPEJICTBOM YIiyOsieHusl 3HaHUH 00
HCTOPUM CTAHOBJICHHMSI XMMHUYECKOM HAyKH, €€ OCHOBHBIX IOHATHM, IEPHUOIUYECKOIO
3aKOHAa KaK OJHOIO W3 B&XHEHIIMX 3aKOHOB NPUPOJBI, a TAKXKE O COBPEMEHHBIX
JOCTH)KCHUSX HAYKH M TEXHUKH,

COCTaBJIATh MOJIEKYJISIDHBIE U IIOJIHBIE HOHHBIE YPAaBHEHHs II0 COKpaLIEHHBIM
VOHHBIM YPaBHEHUSM,

IPUBOIUTH IPUMEPHl PEAKLUHM, MOATBEP)KIAIOIMUX CYLIECTBOBAHHE B3aHMMOCBSA3U
MEXy OCHOBHBIMH KJIACCAMU HEOPraHUYECKHUX BEILECTB;

IPOTHO3UPOBATh PEe3yJbTaThl BO3IACHCTBUS pa3lIUYHbIX (AKTOPOB Ha HU3MEHEHHE
CKOPOCTH XMMHUYECKOU PEaKLINH;

IPOTHO3UPOBATh Pe3yibTaThl BO3JACHCTBUS PA3IUYHBIX (AKTOPOB Ha CMEILEHHUE
XUMHYECKOIO PaBHOBECHS,

IIPOrHO3MPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS,
IPOrHO3UPOBaTh  CIOCOOHOCTh  BELIECTBA  NPOSBIATh  OKHUCIWTEIbHBIE WIIU
BOCCTAHOBUTEJIBHBIE CBOMCTBA C Y4ETOM CTEIECHEH OKMCIIEHHs DJIEMEHTOB, BXOIAINX
B €0 COCTaB,

BBIBIIATH CYILECTBOBAHME TI'€HETUYECKOM B3aUMOCBSA3M MEXIY BEIIECTBAMU B PsAY:
IIPOCTOE BEMIECTBO — OKCHUJ — TMAPOKCHUJ — COJIb;

OpraHU30BbIBATH, IPOBOJUTH YUYEHUYECKHE IIPOCKTHI II0 MCCIECIOBAHUIO CBOWCTB

BCIICCTB, UMCIOIIUX BAKHOC MPAKTHYCCKOC 3HAUCHUC.

Jluunocmmuuwie pesyibmanibl :

1.B IeHHOCTHO-OpUEHTALIMOHHOU cdepe:

>

>

BOCIIUTAHWE YYBCTBA TOPAOCTH 332 POCCHUUCKYI0 XUMHUYECKYIO HayKy, T'yMaHHU3Ma,
MMO3UTHUBHOTO OTHOLIECHUS K TPYAY, LEIEYCTPEMIIEHHOCTH;

dbopMupOBaHUE IIEHHOCTH 3I0POBOTO M 0E€30MacHOT0 00pa3a >KM3HH; YCBOCHHE MPaBUII
I/IHJII/IBI/IJIyaHI)HOFO U KOJIJICKTUBHOI'O 6e3OHaCHOI‘O IIOBCACHUA B LIlf)eBBBI‘—IaI\/'IHI)IX
CUTYaIUAX, YTPOXKAIOUIUX KU3HU U 3J0POBBIO JIIOJIEH;

q)OpMI/IPOBaHI/Ie 3KOJIOTUYCCKOTO MBIIIJICHUS . YMeHI/IH OIICHHUBATHh CBOK JICATCIIBHOCTH U
MOCTYNKH JIPYTUX JIOJEH C TOYKH 3PEHUs COXpPAHEHUs OKpYXKalolled cpelpl rapaHTa
JKU3HH U OJIarornoydus JTroiei Ha 3emiie.

2. B tpynoBoii chepe:

>

BOCITUTAHWE TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY JajbpHEHIEH 00pa3oBaTelIbHON
TPaeKTOPHH.



3.B no3HaBaTenpHON (KOTHUTUBHON, MHTEIEKTYAJILHOM) cepe:

>

dbopMupOBaHUE YMEHHUS YIPABIATH CBOCH MMO3HABATEIBHOMN JESITEIbHOCTHIO;

pa3BuTHE COOCTBEHHOTO IIEJIOCTHOTO MHPOBO33PEHHUS, MOTPEOHOCTH W TOTOBHOCTU K
caM000pa3oBaHUIO0, B TOM 4YHCIIE€ M B paMKaX CaMOCTOATEIbHOW MAESITEeIbHOCTH BHE
IIKOJIBL;

(dbopMUpOBaHHE OCHOB YKOJIOTUYECKOUN KYIbTYPHI.

Memanpeomemmvie pe3yibmamos.

>

WCIIOJIb30BAaHUE YMEHHUM M HaBBIKOB PA3JIMYHBIX BHUJOB IO3HABATEIbHOU JIESITEIBHOCTH,
NPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHHS (CHUCTEeMHO-WH(GOPMAIMOHHBIN aHaJu3,
MOJICTUPOBAHUE) JUISl U3YUCHHSI PA3JIMUYHBIX CTOPOH OKPYXKAIOUIeH eHCTBUTEIILHOCTH;
UCIIOJIb30BAaHNE OCHOBHBIX HMHTEJUICKTYAJIBHBIX OIeparuii: (opMyIupoOBaHUE THUIIOTE3,
aHAJIU3 U CUHTE3, CpaBHEHHE, O0OOIIeHHE, CUCTEMAaTH3alUs, BBISIBICHHE MPUYHMHHO-
CJIEICTBEHHBIX CBSI3€M, TOMCK aHAJIOTOB;

YMEHHE F€HepUPOBATh UICH U OMPEIEIIATh CPECTBA, HEOOXOAUMBIE ISl UX pPeaTnu3aluu;
YMEHHE ONpPENENSITh LEeTH W 33/a4l JIeATEIbHOCTH, BBIOMpPATh CPEICTBA peaTu3aliuu
LEIU U IPUMEHSTh UX Ha IIPaKTHUKE;

WCIIOJIb30BAaHUE PA3IMIHBIX HCTOYHUKOB IS MTOJTyYEHUST XUMHUECKON HH(pOpMAaIIHH.



COJIEP)KAHUE PABOYEN ITPOTPAMMUBI.

8 kuacc (68 yaca, 2 yaca B HeaeJII0)

Beenenue (4 4)

[Ipenmer xumuu, MeTonbl TMO3HAHUS B XUMHUHM: HaONIOJEHUE, OSKCIIEPUMEHT,
MOJIeJIUPOBaHUE. Hcrounnku xumuueckod wuHPOpMAIMM, €€ TMOJIy4YeHHe, aHalu3 U
MPEJICTAaBICHUE €ro Pe3yIbTaTOB.

[TonsTe 0 XMMHUYECKOM 3JIeMEHTe M (opMax €ro CyIIeCTBOBaHHUS: CBOOOJHBIX aToMax,
MPOCTBIX U CIOXKHBIX BemiecTBa. IIpeBpamienust BemecTB. OTiMYne XUMHYECKUX PEAKIHA OT
bu3nvecKux ABJICHUN. Posib XUMUU B )KU3HH YeoBeKa. XeMopuaus u xemodoous.

Kpatkue cBeneHuss M3 HMCTOpUM BO3HUKHOBEHHUS W pa3Butus xumuu. [lepuon anxumumu.
[Tonsitue o punocodpckom kamue. Xumus B XVI B. Pazsutne xumun Ha Pycu.

Ponb OTeYecTBEHHBIX YUYCHBIX B CTAHOBJICHWHW XMMHYECKOW Hayku - paborel M. B.
JlomonocoBa, A. M. bytneposa, /. 1. Menneneena.

XvUMHYecKasi CHMBOJHMKA. 3HAaKd XUMHUYECKHMX DJJIEMEHTOB U IPOHUCXOXKICHHE UX
Ha3BaHMi. Xumuueckue Gpopmynsl. MHAEKCH 11 KO3DPUITHESHTHI.

OTHocUTeIbHBIE aTOMHAs M MOJEKYJspHas Macchl. PacueT MaccoBOM MOJIM XUMHYECKOTO
3JeMeHTa 1o (hopmyIie BelecTna.

[lepuoanueckas cucrema xumuueckux osnemeHToB J[. M. MeHnaeneeBa, ee CTpyKTypa:
Manble W OonbliMe TEpPUOAbl, TPYNNbl W MOATPYHNbl  (IJIaBHas W MOOOYHAs).
[lepuoaunueckas cuctemMa Kak CIPABOYHOE MMOCOOWE MJIsl MOTYYESHHs CBEIEHUN O XMMHYECKHX
JJIeMEHTax.

Pacuemmnvie 3adauu.

1. HaxoxaeHue OTHOCHUTEIBHONW MOJICKYJISIPHOM Macchl BEHIECTBA [0 €ro XHMHUYECKON
dbopmyre.

2. BbluncieHHe MacCOBOW JIOJM XUMHUYECKOTO JIEMEHTA B BEIIECTBE 1O ero GopmyIie.

Hpe)lMeTHbIe pe3yJbTaThbl Oﬁy‘leﬂlflﬂ

» ompeneleHHe BaKHEWUIIMX MOHSATHH: BELIECTBO., IPOCTHIE M CIOXKHBIC BELIECTBA,
du3nueckue sIBICHUS, XUMUUECKUE SBJICHUS , XMMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa;
XUMHYeckas popmyia;

OTHOCHUTEJIbHASL aTOMHAsl U OTHOCHUTEJIbHAS MOJIEKYJIIPHAs MacChl;

OCHOBHBIE 3aKOHBI: IEPUOJAUUECKUIN 3aKOH

3HAKM NEepBbIX 20 XUMHUECKUX JIEMEHTOB

pa3ianyaTh MOHATUS «BEUIECTBO» U «TEJIO», «IIPOCTOE BEUIECTBO» U «XUMHUYECKHM
DIIEMEHT.

OTJIN4YaTh XUMUYCCKHUEC pCAKIIUU OT (1)I/IBI/ILI€CKI/IX HBHGHHfI;

Ha3bIBaTb XUMHNYCCKUC 3JICMCHTBI,

OMPEACIIATh IIOJIOKCHUC XHUMHUUYCCKOI'0 J3JIEMCHTA B HepHOI{H‘ICCKOﬁ CHUCTCEMC. ;OIIPCACIIATD
COCTaB BC€HICCTB IIO0 XUMHYCCKOHN (1)OpMy.]'I€, NPUHALJIC)KHOCTE K IIPOCTBIM U CJIOXXHBIM
BCHICCTBAM,

HaXO0AuUTb OTHOCUTCIIBHYIKO MOJICKYJSIPHYHO MacCCy BCILECTBA 110 €ro XUMHYECKOU (I)OpMy.]'Ie
BBIYUCIATE MACCOBYHO OO XHUMHUYCCKOI'O 3JICMCHTA B BEIICCTBEC 110 €T0 q)OpMyJ'IC.

VVV YVVV

YV

MeranpeameTHsie pe3yabTaTbl 00y4eHH s
» COCTaBIISITh IUIaH TEKCTA
» BIJCTh TAKUM BHIOM M3JI0KECHHUS TEKCTa, KaK TTIOBECTBOBAHUE
» 10l pyKOBOJICTBOM YUYHTEJISI IIPOBOIUTH HEMOCPEICTBEHHBIC HAOIIOICHHSI
>

MO/ PYKOBOJCTBOM YUHTENSI OPOPMIISATH OTUYET, BKIFOYAIOIIUN ONMMCaHWUEe HAOJIOICHUN,
€ro pe3yJIbTaThl, BEIBObI

v

oJIy4daTb I/IH(I)OpMaI_[I/IIO N3 pa3JIMYHbIX HCTOUYHHUKOB

v

ONpeaACIAATb OTHOIICHU A 0OBEKTOB C APpyruMu 00BbEeKTaMHU



» OIpEeneIsiTh CYIIECTBCHHbIC TPU3HAKH 00BEKTA.

Tema 1. ATOMBI XUMHYECKHX 3J1eMeHTOB (9 u)

ATombl Kak ¢opMa CYIIECTBOBAHHS XUMHUYECKHX dJIeMEHTOB. OCHOBHBIC CBEJICHUS O
CTpoeHUH aTtoMoB. Jloka3zaTenbcTBa CJIOXKHOCTH CTpoeHuss atoMoB. OmbiThl Pesepdopna.
[ImanerapHast MOJENL CTPOEHUS aTOMA.

CocraB aTOMHBIX Si7IEp: NPOTOHBI M HEUTpoHBI. OTHOCHUTENIbHAsE AaTOMHAas Macca.
B3auMoCBs3b MOHATUN «IIPOTOH», «HEUTPOH», KOTHOCUTENbHAs aTOMHas macca». M3meHeHue
Yrclia MPOTOHOB B SIpe aromMa - OOpa30BaHHME HOBBIX XWMHUYECKHX 3JIEMEHTOB. MI3MeHeHue
YKiCJia HEUTPOHOB B sIpe aroMa - 0Opa3oBaHUE H30TOIOB.

CoBpeMeHHOE OMpeaeieHUue TMOHATUS «XUMUYECKUUA asemMeHT». M3oTombel  Kak
Pa3HOBHIHOCTH ATOMOB OJTHOTO XMMHUYECKOTO JIEMEHTA. DJIEKTPOHBI.

CrpoeHue SJEKTPOHHBIX YPOBHEM aTOMOB XHUMHYECKHUX 3JIEMEHTOB MaJIbIX MEPHOJIOB
nepuoguueckoir cucrembl Jl. M. MengaeneeBa. IloHsATHE O aBEpIIEHHOM M HE3aBEPLICHHOM
3JIEKTPOHHOM CJ10€ (IHEPreTHYECKOM YPOBHE).

ITepuoanueckas cucreMa Xumuyeckux 3semeHToB . 1. MenaeneeBa u cTpoeHre aTOMOB:
(bU3HYECKUN CMBICT TOPSIKOBOTO HOMEpa 3JIEMEHTa, HOMEpa TPYIIbI, HOMepa Mepruoa.

N3Menenue yucima  AIEKTPOHOB  HA  BHEIIHEM  3JEKTPOHHOM  YpOBHE — aroma
XUMHUYECKOTO 3JIEMEHTa - O00pa30BaHME TOJOKUTEIBHBIX M OTPULIATEIBHBIX HOHOB. VOHBI,
00pa3oBaHHBIE aTOMaMU METAJUVIOB U HEMETAJUIOB.

[IpyunHbl KU3MEHEHUS METAJUIMYECKUX U HEMETATMYECKUX CBOMCTB B MEPUOAAX U
rpymnmnax.0O6pa3zoBanue OuHapHbIX coenuHeHuil. [lonsitue 00 wWoHHON cBs3u. (CxeMbl
00pa3oBaHusi MOHHOM CBSI3H.

B3aumMopeiicTBue aTroMOB XHMHMUYECKHX JJIEMEHTOB-HEMETAJJIOB MEXAY COo00il -
oOpa3oBaHMe JABYXaTOMHBIX MOJIEKYJ TPOCTHIX BemecTB. KoBajeHTHas HemoJsipHas
XUMHUYECKas CBS3b.

DONEeKTPOHHBIE W CTPYKTYypHbIe (QopMynbl. BzaummonelcTBue  atroMOB — XUMHUYECKUX
AJIEMEHTOB-HEMETAIJIOB MEXAYy COo00H -00pa3oBaHuMe OMHAPHBIX COCIUHEHUN HEMETaJlIOB.
DIIEKTPOOTPULIATEITHHOCTb.

[lonsATHe O KOBaJEHTHOW NOJAPHOM CBsA3U. [IoOHATHE O BaJEHTHOCTH KaK CBOMCTBE
aTOMOB 00pa30BbIBaTh KOBAJICHTHBIC XMMHUYeckue CBs3u. CocraBiieHue (HopMys OMHAPHBIX
COEMHEHUH N0 BaJIEHTHOCTH.

B3aumonelicTBue aTOMOB XHMHYECKHX  DJIEMEHTOB-METANIOB MEXAY COOOH -
00pa3oBaHNe METATMYECKUX KpUCTAIUIOB. [IoHATHE O METAINTUYECKOM CBS3H.

Hemoncmpayuu

> MO)IGJ'II/I ATOMOB XHUMHUYECKUX DJICMCHTOB. Hepnozu/lquKaf{ CUCTeMa XHUMHNYCCKHUX
anemenToB /. M. Menpeneena.

IIpenmerHbie pe3yJbTaThl 00y4eHHs

orpeJiesieHNe MOHATHI: H30TOI, NPOTOH, HEWTPOH, MOH, NOHHAS CBSA3b, KOBAJECHTHAS HOJISIPHA
CBSI3b, KOBAJICHTHAS HETIOJISIPHAS CBSA3b, METAJIIMUECKAsl CBA3b.

O0BSICHATH (PU3NUECKUI CMBICT aTOMHOTO (ITOPSAKOBOI0) HOMEPA, HOMEpa IPYIIIBI U IEPUO/a;
COCTaBIIATh CXEMBI CTPOEHUS aTOMOB NepBhIX 20 anemenToB [ICX3 JI.1. Menaeneesa;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB 3JIEMEHTOB B NpeAeiax MajbIX NEPHOJIOB H
TJIABHBIX MOATPYIII.

XapakTepu3oBaTh XxuMuueckue snementsl (0T H no Ca) Ha ocHoBe mx nojoxenust B [ICXD u
0c0OEHHOCTEH CTPOCHHS UX aTOMOB.

ONPEAEIATh BUIbl XUMHUUECKUX CBSI3€H B COETMHEHUSX;

COCTaBJISITH CXEMbI 00pa30BaHUs COSANHEHUHN C PA3TUUYHBIM BHIOM XUMHYECKUX CBSI3CH.

VV V VVV V

MertanpeameTHblie pe3yJibTaTbl 00y4eHHs

> COCTaBJISTH TUIAH TEKCTA
> BIAIETh TAKUM BUIOM H3JIOKEHHS TEKCTA, KAK ITIOBECTBOBAHHE

» TI0JI PYKOBOJICTBOM YUYHUTEIIS TPOBOJAMTH HEITOCPEACTBCHHBIC HAOIOICHIS



» TIOJ PYKOBOJICTBOM YYHTENsI OQOPMIISATH OTYET, BKJIIOUAIONIMN OTMHMCAaHUE HAONIOICHHH,
€ro pe3yJbTaThl, BBIBObI

» ToJy4ath HHYOPMALIUIO U3 PA3ITHYHBIX UICTOUHHKOB

A\

OTIpeeNATh OTHOIICHHS 00BEKTOB C IPYTUMH 00bEKTaMU

» OIpeNelsiTh CyLICCTBCHHbIC IIPU3HAKH 00BEKTA.

Tema 2. IIpocmuie gewrecmea (6 u)

[lonoxkeHne MeTa/NIOB M HEMETAUIOB B IMEPHUOJUYECKOM CHCTEME XUMHUYECKHUX
snementoB M. 1. Menpaeneena.

Baxneriiue mnpocTeie BeEHIECTBAa - METAJIIBL: KEJIe30, AJIIOMUHUM, KaJbIMH, MarHu,
HaTpuil, kanuii. OOmme ¢Gu3nuecKre CBOMCTBA METAIIOB.

Baxueiiimne mnpocThle BemiecTBa - HeMeTaibl, oOpa3oBaHHbIE AaTOMaMHU KHCIIOpPOJa,
BOJIOpOJa, a3oTa, cepel, docdopa, yriepona. Mojekynbl MPOCTHIX BEIIECTB-HEMETAUIOB -
BOJIOPO/A, KMUCJIOPO/Ia, a30Ta, rajJoreHoB. OTHOCUTENIbHAs MOJIEKYJIsIpHasl Macca.

CrocoOHOCTh aTOMOB XHWMHYECKHX D3JEMEHTOB K OOpa30BaHHUIO HECKOJBKHX MPOCTBIX
BEUIECTB - auIOTpomnus. AJIOTponHble Moaudukauuu Kuciaopona, dochopa u o0JoBa.
Meramnueckue W = HEMETaJUNIMYECKHE CBOWCTBA IPOCTBIX BewECTB. (OTHOCHUTEIBHOCTH
JIeJIEHUs] TIPOCThIX BELIECTB HA METAJUIbl U HEMETAJLIBI.

Yucio Aoragpo. KomuuectBo BemectBa. Moisb. MomsipHas macca. MoJsipHBIN 00beM
ra3000pa3HbIX BEIIECTB.

KparHble  eauHuIBI ~ KOJMYECTBAa  BElIECTBA — MWUIMMOJIb UM KHJIOMOIJIb,
MUJUIMMOJIIPHAsE M KWJIOMOJISIpHAsh MAacChl BEIECTBA, MUJUIMMOJSPHBIA U KUJIOMOJISPHBIN
00bEeMBI Ta3000pa3HBIX BEIICCTB.

PacueTsl ¢ MCHOJIB30BaHUEM TOHATHH «KOJIMYECTBO BEILIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM ra30By», «IOCTOSIHHAST ABOTaIpO».

Pacuemnuwie 3a0auu

1. BoruncieHne MOJISIPHOM MacChl BEHIECTB M0 XUMHYECKUM

dbopmynam.

2. Pacyerbl ¢ WHCIONB30BAaHMEM TIOHSATHH «KOJMYECTBO BEIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBII 00BEM Ta30By, «IIOCTOSIHHAST ABOTAIPOY.

Hemoncmpayuu

» OO0pa3sipl 6eoro M ceporo 0J0Ba, 6e7I0ro U KpacHoro ¢ocdopa
» Mopens MONSIpPHOTO 00bEMa Ta3000pa3HBIX BEIECTB.

Hpe)lMeTHble pe3yJibTaThbl oﬁyqemm

» o0mue GusnIecKue CBOWCTBA METAILIOB,
»  omnpezeNneHue MOHIATHI MOJIb, MOJIAPHAs Macca, MOJIAPHBINA 00b&Ma ra30B, HOCTOSHHAS ABOraipo

» XapaKTepHU30BaTh CBS3b MEXKIY COCTABOM, CTPOCHHEM M CBOMCTBAMH METAIZIOB M HEMETAJUIOB.
XapaKTepu30BaTh (pr3nUecKre CBOHCTBa HEMETAIUIOB.

» BBIYUCIATH MOJSIPHYIO Maccy 1o (opmylie COeJUHEHHS, MacCy BEIIeCTBA M YHCIIO YACTHI] IO
M3BECTHOMY KOJIMYECTBY BellecTBa (1 oOpaTHbIE 3a/1aun), 00bEM Trasza 10 KOJIMYECTBY,

» Maccy onpeaenéHHOro o0bEéMa MM YKcia MOJISKYJT Ta3a (M 0OpaTHbIC 3a/1a49H).

MertanpeameTHblie pe3yJibTaTbl 00y4eHHs

COCTaBJIATH IIJIaH TEKCTa
BJIAACTh TaKUM BHIOM H3JIOKCHHA TCKCTA, KaK IIOBCCTBOBAHUC

noa pykoBOACTBOM YUHUTCIIA ITPOBOANUTH HEMTOCPCACTBCHHLIC Ha6J'IIOIleHI/I${

YV V VYV VY

MO/ PYKOBOJCTBOM YUHTENSI OPOPMIISATH OTUYET, BKIFOYAIOIIUN ONMMCaHWUEe HAOJIOICHUN,
€ro pe3yJibTaThl, BEIBOBI



» TI0Iy4aTh HH(GOPMALIUIO U3 PA3THYHBIX HICTOYHUKOB
» OIpenesiTh OTHOIICHUS! OOBEKTOB C APYTMMHU OOBEKTaAMHU

» ONpEeIeINsTh CYIIeCTBEHHBIC TPU3HAKH 00BEKTA.

Tema 3 . CoenMHeHUs] XUMHYECKHUX dJIeMeHTOoB (14 yacoB)

Crenenp okucieHusi. CpaBHCHHE CTEIICHM OKHCICHUS W BalleHTHOCTH. OmpezaencHue
CTCTICHU OKHUCIICHUS JJIEMEHTOB TI0 XUMHU4YeCKoi (opmyne coeauneHusi. CocTaBiieHHE
dbopmyn OMHAPHBIX COEAMHEHUH, OOIIMI CIOCO0 WX HA3bIBAHMS.

buHapHbIC COeMHEHUS METalIOB U HEMETaJUIOB. OKCHJIbI, XJIOPHIBI, CYIbGOUIBI U JP.
Cocrapnenue ux Gopmy.

bunapHbIe cOeMHEHUS HEMETAJUIOB. OKCHIBI, JIETY4HWe BOJOPOIHBIC COCAMHEHUS, UX
cocraB. [IpescTaBuTeny OKCHIOB: BOJIA, YIJICKHCIIBINA a3 U HeralieHas u3Bectb. [IpencraBurenu
JIETYYUX BOJOPOIHBIX COSAUHEHHIA: XJIOPOBOJOPO U aMMHUAK.

OcHOBaHMsI, WX COCTaB M Ha3BaHHA. PacTBOpUMOCTh OCHOBaHWiA B Boje. TaOiwmia
pacTBOPUMOCTH THUAPOKCHIOB M colieii B Boje. [IpencraBurenu mienoden: TUIPOKCHIBI
HATpUsl, Kanusg M Kaiblusa. [loHSATHE O KauyeCTBEHHBIX peakiusx. MHnukaropsl. 3MeHeHue
OKpAacK{ MHIIMKATOPOB B IIEIOYHOM cpee.

Kucnorel, ux cocraB u Ha3aHus. Kiaccubukanus kucnor. IlpeacraBuTenu KUCIOT:
cepHasi, CoJisiHasi U a30THasA. [loHsATHE O mIKane KMCcIoTHOCTH —Inkana-pH. M3MeHeHne okpacku
WH/INKaTOPOB B KHCJIOTHOM cpejie.

Conu Kak MPOU3BOJHBIE KUCIOT M OCHOBaHWM. VX coctaB u Ha3BaHus. PacTBOpuMOCTb
coJeii B Bozie. [IpencraBurenu colieil: Xopu HaTpus, kapOoHaT U Gocdat Kanpuus.
AMoOpdHBIE ¥ KPUCTAJUINYECKHE BEIIECTBA.

MexMOJIeKyIIsipHbIC B3aUMOACHCTBHS. THUIBI KPUCTAIUTMYECKUX PEIICTOK: HOHHAS,
aTOMHas, MOJIEKYJspHas U MeTaJUIMueckas. 3aBHUCHUMOCTh CBOICTB BEIIECTB OT TUIIOB
KPUCTANIMYECKAX pENIeTOK. BeriectBa MOJEKYISPHOTO W HEMOJEKYJISIPHOTO  CTPOCHHSI.
3aKOH TMOCTOSHCTBA COCTaBa ISl BELIECTB MOJEKYISIPHOTO CTPOCHUS.

Yucteie BemecTBa W cMecd. [IpuMepbl JKUAKHX, TBEPIbIX M Ta3000pa3HBIX CMeceH.
CBoiicTBa 4YHCTBIX BemeCTB M cmeceid. Mx coctaB. MaccoBas u oObeMHass 101U
KOMITOHEHTa CMeCHU. PacyeThl, CBS3aHHBIC C HCIIOJIb30BAHHEM TTOHSTHS JIOJIS.

Pacuemnuwie 3a0auu

» Pacyer MaccoBoil 1 00BEMHOI 10JI€ KOMIIOHEHTOB CMECH BEIECTB.

> BbluKcieHHMe MacCcOBOW  JIOMM  BENIECTBA B  PacTBOpE IO UW3BECTHOH Macce
PacTBOPEHHOT'0 BEIIECTBA U MAacCe€ PacTBOPUTEIIS.

» BbluKcieHHe MacChl paCTBOPSIEMOr0 BEIIECTBA M PACTBOPUTEINS, HEOOXOIUMBIX JUISI
MPUTOTOBJIEHUSI ONpPEAEIIEHHOM Macchl pacTBOpa C M3BECTHOM MaccOBOM Jloyeit
PacTBOPEHOr'0 BEIIECTBA.

Hemoncmpayuu

» OO0pa3ipl OKCHIOB, KHUCIOT, OCHOBaHMW U colieil. MoJenu KpPUCTaLTHYECKUX
peIeToK XJOpHIa HaTpus, anMmasa, okcuma yriepoaa (IV).

Hpe)lMeTHble pe3yJibTaThbl oﬁyqemm

» MOHSITHA : CTENEHb OKUCIEHHs, OMHAPHbLIE COEAUHEHHNS, XUMUYECKash HOMEHKIIATypa, OKCHIBL,
BOJIOPOJIHBIC COCIWHCHUS, OCHOBAHHS, THIPOKCHUI — WOH, IIEN0YM, WHIUKATOPHI, TalIéHas
W3BECTh, M3BECTKOBas BOJAA, KHUCJIOTA, KHUCIOTHBIA OCTAaTOK, MPOCTOW HOH, CIOXHBIM HOH,
OCHOBHOCTb, KHCJIOTHOCTh, arperaTHoe COCTOSHHE BEIIECTBA, aMoOp(dHBIE BEIIECTBA,
KpUCTAJUIMYECKUE  BEIIECTBA, AaTOMHAs  KpUCTAJUIMYECKass  pemeTka,  MOJICKYJsipHas
KpUCTaJUIMuecKass  pemeTka, HWOHHAsg  KpUCTaUIMuecKas  pelm€rka  MeTajuInyecKas
KpUCTaJNInuecKas peleTka, YUCTOE BEIlleCTBO, CMECh, OJIHOPOJ/IHASL CMECh, HEOJTHOPOIHASI CMECH
3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA

(opMyJIBI BBIUKCIICHHUS MAacCOBOH M OOBEMHOM JOJM KOMIIOHEHTOB CMECH, MAcCCOBOH JIOJIU
pacTBOPEHHOTO BELIECTBA;

HaXOXJIECHUE B MpHUpoje, (PU3NYSCKUE CBOKMCTBA, 001aCTH NMPUMEHEHHUS BAKHEHIINX OKCHIOB U
BOJIOPOJIHBIX COCIMHEHUM;

(bu3nYecKue CBONCTBA U 00JIaCTH IPUMEHEHHSI BAXKHEHIITUX OCHOBAHUIA; KUCIIOT, COJICH;
KJIacCU(UKAIIHIO CMecel, CIOCOOBI pa3/IeNIeHHs] CMECei.

VV YV VYV



ONPENENATh CTEIEHU OKUCIECHUS JIEMEHTOB B COCAMHEHHUSIX;

COCTaBIATh (OPMYJIBl OMHAPHBIX COCOUHEHHWH II0 CTETIEHW OKHUCIICHHUS JJIEMEHTOB, Ha3bIBAaTh
OMHApHBIE COSAMHEHNUS, TPUMEHSISI XUMHUUECKYI0 HOMEHKJIIATYpy;

COCTaBIISATH (POPMYIIBI OCHOBAHWIA, KUCIIOT, COJICH U HAa3bIBATh UX;

ONPENENATh C IOMOIIBK UHANKATOPOB PACTBOPHI WIEN0YEH, KUCIOT, OCHOBAHUI;

OOBSACHATH CBOMCTBA BEIIECTB Ha OCHOBAHWW WX XMMHYECKOW CBSI3M M THIIA KPHUCTAILTMYECKOM
pPEMIETKH:

BBIUMCIISITH MAacCOBYIO W OOBEMHYIO JONIO KOMIIOHEHTOB CMECH BEIIECTB, MACCOBYIO JIOJIO
BEIIECTB B PACTBOPE, MacCy pacTBOPEHHOTO BEIIECTBA M PACTBOPHUTES 10 popMyiam,

YV VYVV VY

MeTanpeameTHble pe3yJbTaTbl 00y4eHUs

» paboTath ¢ y4eOHHMKOM, pabovell TeTpaiblo U IUAAKTHYSCKIMH MaTepHalIaMH;
» COCTaBISITh COOOIICHUSI HAa OCHOBE 00OO0IICHUSI MaTepralia y4eOHMKA M IOTIOTHUTEIILHOM
JUTEPATYPHI.

JIMYHOCTHBIE Pe3yJbTATHI 00yUYeHUsI

UCIBITHIBATh UYBCTBO FOPAOCTH 32 POCCHIICKYIO HAYKY;

YMETb PEaIn30BbIBATH TEOPETHUUECKUE TO3HAHUS HA MTPAKTUKE;
MpU3HABaTh MPABO KaXJI0r0 Ha COOCTBEHHOE MHEHUE;

YMETb OTCTauBaTh CBOIO TOUKY 3PEHHUS;

YMETb CIYIIATh U CIBIIIATH APYroe MHEHUE.

VVVVYVY

Tema 4. U3meHenusi, npoucxoasume ¢ semecreamu (134)

[ToHsiTue ABIEHUN KaK U3MEHEHHH, TPOUCXOAIINX C BElIeCTBaMU. SIBIICHUS, CBSI3aHHBIE
C W3MEHEHHUEM KpPHUCTAUIMYECKOI0 CTPOCHHUS BEIIECTBA MPH IOCTOSHHOM €ro COCTaBe,
(bu3HYeCcKue ABICHUS.

@du3nyecKkue SBICHUS B XUMHUHU. AUCTWUISALMS, KpUCTAUIM3AlMsI, BbIIAapUBaHUE W
BO3TOHKAa BEIIECTB, LeHTpudyrupoBanue. SIBIeHus, CBsS3aHHbIE C HW3MEHEHHEM COCTaBa
BEILIECTBA, - XUMHUYECKHE PEAKIIHH.

[Ipu3Haku © yclnoBHS TMPOTEKaHWs XUMHUYeCKUX peakiuil. [lonstue o0 3k30-
SHIOTEPMHUUYECKUX peakuusx. Peaknuum ropeHus Kak 4YacTHBIM Cllydail 9K30TEPMHUYECKUX
peaKIuii, MPOTEKAIOIINUX C BbIJICJICHUEM CBETA.

3aKOH COXpaHEHHUsI MAacChl BEIIECTB. XUMHUYECKHE YpaBHEHHUs. 3HAUEHUE HUHIEKCOB H
kod¢¢uimenToB. CocTaBieHNe YpaBHEHUN XUMHUECKUX PEaAKIIUA.

Pacuersl mo XuMHYEeCKMM ypaBHEHHSM. PerieHue 3agad Ha HaXOXKICHUE KOJIMYECTBA
BEIIECTBA, MAacCChl WM O0beMa MPOJyKTa peaklWu IO KOJIMYECTBY BEIIECTBA, MACCEe WU
00BEMY UCXOTHOTO BEIECTBA.

PacueTsl ¢ MCITOJIB30BaHUEM MOHATHS <«JIOJIST», KOTJa HCXOJHOE BEIISCTBO JaHO B BHJE
pacTBOopa C 3aJaHHOM MacCOBOM JOJIEM PACTBOPEHHOIO  BEIIECTBA WU  COIEPKUT
ONPEACICHHYIO JOJII0 IIPUMECEM.

Peaknuu pasnoxenus. [loHarne o ckopocTH XHMHYECKUX peakuuil. Karammzatopsl.
DepMEHTHI.

Peakuuu coenunenus. Karanutuueckne W HekaTtanuTuyeckue peakiuu. OOpaTuMbie U
HeoOpaTuMble peakuuu.Peakiuu 3aMerieHus.

DNEKTPOXUMUYECKUI pan HaIpsHKEeHU ! METaJIOB, €ro HCIIOJIb30BaHHUE I
MPOTHO3UPOBAHUS BO3MOXXHOCTU MPOTEKAHMSI PEAKIUN MEXKIy METaNIaMU M PacTBOpaMu
KHCJIOT.

Peaknum BBITECHEHUS OJHUX METAJUIOB M3 PacTBOPOB HUX COJIEM JPYTMMU METaJlJIaMu.
Peaknuu obmena. Peakium HeWTpanuzanuu.

VYcnoBus mpoTeKkaHus peakiuii oOMeHa B pacTBOpax 0 KOHIA. THUMBI XUMHUECKUX PEaKIIHi
(Mo TMpH3HAKY «YHCIIO M COCTaB MCXOJHBIX BEIIECTB M MPOJYKTOB pEaKIUK») Ha TMpuMepe
CBOMCTB BOJBI.

Peakuus pasnokeHusi -3J€KTPOJIA3 BOJBI.

Peakum coenuHeHMs - B3aMMOJCHCTBHME BOJLI C OKCHJIAMHM METAJUVIOB M HEMETAJUIOB.
[lonsiTHE «TUAPOKCUABD.

Peakium 3amMemieHus -B3aMMOJEHCTBHE BOJBI C IIEJOYHBIMH M IIENOYHO3EMEIbHBIMHU
MeTaJJIaMH.

Peaknuu oOMena (Ha mpuMmepe ruapoiu3a cyib(uia ATIOMUHUS U KapOHIa KalbIus).

Pacuemmnwie 3a0auu.



>

Beruncienre 1Mo XWMHYECKMM YpaBHEHUSM MAacCChl WJIM KOJIMYECTBA BEIIECTBA I10
M3BECTHOM Macce WM KOJHMYECTBY BEIIECTBA OJHOTO W3 BCTYMAOIIMX B  PEAKIHIO
BEIIIECTB WJIM TPOIYKTOB PEaKIIUH.

Beraucnenue Maccol (KOJHYeCTBa BEIIECTBA, 00bEMa) MPOJAYKTa PEaKIUH, €CIIA U3BECTHA
Macca UCXOIHOTO BEIECTBA, COJEPIKAIICTO OINPEACICHHYIO OO TPUMECEH.
Borunciienne maccel  (KOJMYeCTBa BeIIeCTBa, O0beMa) MPOAYKTA PpEaKIUH, eClu
M3BECTHA Macca pacTBOpa U MaccoBas JI0JIsI PACTBOPEHHOTO BEIIECTRA.

IIpenmeTrHble pe3yJibTaThl 00y4eHHs

VVYVVvvvyvy Vv

MOHSATUSI: XHMHUYCCKas PEakus, YpaBHCHHE XMMHYECKOW pEeakIMy, Peakisl pa3iokKeHus,

peaKiys COSeTMHEHHUS, PEaKIIns 3aMEICHHs, PEakIisg OOMEHa, peaKIlns HeUTpaIn3auu

3aKOH COXPAHCHUS MacChl BeIECTBa

AITOPUTM COCTABIICHHUS] XUMHUYECKOTO YpaBHEHHA- IpaBmiia moaodopa kodhHuimeHTon

MPU3HAKK XUMHUYECKHUX PEaKIUH U YCIOBUS HX MPOTCKAHNUS;

ANTOPHUTM pellleHHs PacUETHRIX 3a7]a4 0 YPaBHEHUSIM pPeaKini;
M0 XapaKTePHBIM TPU3HAKAM OTIMYATh XUMHUYECKUE PEAKIIUU OT (HPU3NICCKUX SBICHUI,
COCTABJISATh YPABHEHHS XUMHUECKUX PEAKITHIA;
OTIPENIENIATH TUI XUMUIECKOM PEaKIIUH 110 3alMCAHHOMY YPAaBHCHUU O XMMUYECKOUW Peakilniy;
pemarb pacuETHBIC 3a/]a9H M0 XUMUICSCKHM YPABHCHUSIM:

Brruncagare

>

>

>

MacCy WM KOJMYECTBO BEIIECTBA 110 M3BECTHOM Macce WM KOJMYECTBY BEIIECTBA OJHOTO M3
BCTYTAIOIIUX B PEAKIHIO BEIIECTB MM IPOAYKTOB PEAKIIHH.

Maccy (KONMYECTBO BeEIIECTBa, 00BEM) IMPOIYKTAa PEaKIMH, €CIM W3BECTHA Macca HMCXOIHOTO
BEIIIECTBA, COIEPIKAIIETO ONPEICTIEHHYIO OO IPHUMECEH.

Maccy (KOJMYECTBO BEIIECTBA, 0OBEM) MPOMYKTa PEaKIWH, €CIM W3BECTHA Macca pacTBOpa H
MaccoBasi 0N paCTBOPEHHOTO BEIECTBA

MeTanpeaMeTHble pe3yJbTAaThl 00y4YeHHUs

>
>

pabotaTh ¢ yueOHUKOM, paboueil TeTpaabio U AUJAKTHYECKUMHU MaTepUalaMu;
COCTaBJIATh COOOLIEHUSI HA OCHOBE 00001IeHNs MaTepualia y4eOHUKA U TOTOJTHUTEIbHON
JUTEPATYPHI.

Tema 5. IIpaktuxkym 1. [IpocTeiimme onepanum ¢ BemecTeoM- 3 (uaca)

1.

ITpakTryeckas padora Ne 1 «JlaBopaTtopHoe 060pyaOBaHHE U OOpaIlEHHEe C HUM»
ITpaktyeckas pabora Ne 2 «IIpu3HAaKM XMMHYECKMX peaKLUil U UX KiIaccu(uKarus»

[TpakTuueckas padota Ne 3 «lIpuroToBneHue pacTBopa caxapa ¢ 3aJaHHON MaccoBOMU
nouei»

Hpe)lMeTHble pe3yJbTaThbl Oﬁy‘leﬂl/lﬂ

YV V VVVVYVY ¥V V¥V

NpaBuiia TEXHWKW OE30MacHOCTH W OXpaHbl TpyAa MpH paboTe B XUMHUYECKOW naboparopuw,
n1abopaTopHOE 000PYAOBAHHE;

OTJIMYNE XWMHUYECKHX SIBICHUH OT (PU3MUECKUX, MPU3HAKU XWUMHUYECKUX PEaKIHid, YCIOBHUS
NPOTEKAHUS peaKIInii, CIOCOOBl KAYECTBEHHOTO OIPEICTICHUs TIPOIYKTOB PEaKIIHH |

CIIOCOOBI pa3JesICHUsl OJJHOPOIHBIX U HEOJHOPOIHBIX CMeceii;

(OpMyJIbI BEIYUCIICHHST MACCOBOM JIOJIM PACTBOPEHHOTO BEIIECTBA.

OCYIIECTBISATh XHMUYECKUH SKCTIEpUMEHT, coOutoast npaswia Th u OT

HAJIMBATh )KUJIKOCTH U HACHITIATh TBEP/IbIE BEIIECTBA B MPOOHPKY;

paboTaTh €O CIHPTOBKOW: HAarpeBaTh BEIIECTBA HA OTKPBITOM IUIAMEHH, TMPUMEHSIS
nabopaTopHBIN MTATUB U JEPKATEINb U TPOOUPOK;

OCYLIECTBIISITH pa3/ie/ieHHe HEOAHOPOAHOW cMecH (DUIBTPOBAaHMEM U pa3/eliCHHEe OJHOPOIHOM
CMECH BbIIIapUBAHUEM;

pemars pac4€THBIE 3aJja4d HA BBIYHCICHHE MAcCOBOM JOJIM PAaCTBOPEHHOTO BEILECTBA, MACChI
pPacTBOpPa U KOJIMYECTBA CTPYKTYPHBIX YAaCTHLL BEILECTBA;



» B3BENIMBAThH BEIECTBA HA JIAOOPATOPHBIX Becax;
» OTMEPATH BOAY C TOMOIIBIO MEH3YPKH;
»  ONKCHIBATh HAOJIIOJIECHHUS U JIENIATh BHIBOIBI.

MeTtanpeameTHbie pe3yJabTaTbl 00y4eHUs
® CpaBHUBaTh OOBEKTHI IOJ MHUKPOCKOIIOM C WX H300paXEHUEM Ha PUCYHKaX H
OIIPENEeNATh UX;
e oopMIATH PE3YNIBTATHI Ja0OPATOPHOU pabOTHI B pabouei TeTpaau;

° pa6OTaTB C TCKCTOM M UWJUIIOCTpalluAMKU y‘le6HI/IKa.

Tema 6. PacrBopenne. Pacteopbl. CBOMCTBA PACTBOPOB 21eKTPOJIUTOB (18 yacos)

PactBopenne  kak  (PU3MKO-XMMHUYECKHH  IpOIIECC. [lonsiTue o0  rugparax u
KpucTtauioruapatax. PacTtBopuMocTb. KpuBbie pacTBOPUMOCTH KakK MOJEIb 3aBUCUMOCTH
PacTBOPUMOCTH TBEPJIbIX BEUIECTB OT TEMIIEPATYPHL..

HacplllieHHble, HEHACBINIEHHBIE W MEPECHIIICHHBIE PAaCTBOPHI. 3HAYEHUE PACTBOPOB A
MIPUPOABI U CEJIbCKOTO XO35UCTBA.

[TonsiTie 00 DIEKTPOJUTHUYECKON JTUCCOIUAIUU. JIEKTPOJIUTBI M HEIJICKTPOJHUTHI.
MexaHu3M IUCCOLMALMN SJICKTPOJIUTOB C PA3JIUYHBIM TUIIOM XUMHYECKON CBSI3H.

CreneHb 2JIEKTPOTMTHYECKOM nuccoranii. CHIIbHBIC U CIa0bIe 3JICKTPOIUTHI.

[TonsTHE 00 PIEKTPOTUTHICCKON JUCCOLUAIIMH. DIICKTPOIUTHI K HEIJIEKTPOJIHUTHI. MeXaHu3M
JIUCCOLIMAIMA  DJICKTPOJIMTOB €  PA3JUYHBIM  TUIOM  XUMHYeCKOM cBsa3u. (CreneHb
3JICKTPOJIMTUYECKON Jucconraui. CHIIbHBIE U CIIA0bIC DJICKTPOJIUTHI.

OCHOBHBIE TOJIOKEHHUSI TEOPHUM DJICKTPOJIUTHUYECKON auccouuanuu. MoHHbIe
YpaBHEHUS peakiuid. YCIOBUS TNPOTEKAHUS pEAKIHH OOMEHa MEXAY IEKTPOIUTAMH IO
KOHIIAa B CBETE¢ MOHHBIX MpejcTaBiaeHuii. Kiaccudukanys HOHOB U UX CBOMCTBA.

Kucnotel, ux knaccudukaius. Jluccomuainus KHUCIOT W WX CBOWCTBA B CBETE TCOPUU
3JIEKTPOJIMTUYECKON AUCcOoLMaui. MOJEKyJIApHbIE U UOHHBIE YPaBHEHUSI PEAKIMl KHUCIOT.
BzauMopeilicTBie KHUCIOT C MeETalIaMH.

DJIEKTPOXUMHUYECKUN PsAJl  HaOpsDKEHUA — METauioB.  BzauMopelcTBue  KHUCIOT €
METaJJIaMM M OKCHJaMU METaJUIOB. B3auMopjelcTBUE KHUCIOT C OCHOBAHMSIMU - PEAKIIUS
HeWTpanu3anuu. B3aumoelicTBre KUCIIOT ¢ coysiMu. Vconp30BaHue TaOIUIbI PpaCTBOPUMOCTH
JUISL XapaKTEePUCTUKU XUMUYECKUX CBOMUCTB KUCIIOT.

OcHoBanus, ux kinaccudukanus. {ucconumanus OCHOBaHUN M MX CBOMCTBA B CBETE TEOPUH
3JIEKTPOJUTUYECKON JUccolranyu. B3auMoaelcTBue OCHOBaHUW C KMCJIOTAaMH, KUCIOTHBIMU
OKCHJaMH U conssMu. Vcrmonp3oBaHue TaOMHMIBI PAaCTBOPUMOCTH ISl  XapaKTePUCTUKU
XAMHMYECKUX  CBOMCTB  OCHOBAaHMM. PasiiokeHHe  HEpPaCTBOPUMBIX  OCHOBAaHMM  IIPHU
HarpeBaHuM.

Comu, ux xnmaccudukamus U guccouuanuss B ceere T1DJ[. pa3inMyYHBIX THUIIOB COJEH.
CaoiicTBa coyeii B CBETE€ TEOPUM HIIEKTPOJUTUYECKOM Jucconuanuu. B3ammopeiictBue
COoJIE ¢ MeETaulaMH, YCJIOBUsS TIPOTEKAHUSA JOTUX peakuuil. B3aummonencTBue coiie ¢
KHCIIOTaMH, OCHOBaHUSIMH H  coisiMH. Vcmonmb3oBaHWE TaOMUIBI PACTBOPHUMOCTH IS
XapaKTePUCTHUKU XHUMHUECKUX CBOMCTB comneil. OO0oOmieHune cBeAeHH 00 OKCcuAax, uX
KJIacCU(UKALIUU U XUMUYECKUX CBOHCTBAX.

I'eHeTnueckue psapl METAVIOB M HEMETAJUIOB. ['eHeTHueckas CBS3b MEXIY
KJIacCCaMU HEOPraHUYECKUX BEILIECTB

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuuu. OnpeneneHue CTENeHU OKUCICHHS A
AIIEMEHTOB, O0pa3yIOIIMX BEIIECTBA Pa3HBIX KJIACCOB.

Peaknun wonHoro ooOoMena u OBP. Oxwuciurens ¥ BOCCTAHOBHUTEID, OKHUCIEHUE U
BOCCTAHOBJICHUE.

Peakunu moHHOrO OOMEHa M OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIC PEAKITHH.

CocraBiieHue YpaBHEHUU OKHUCIIUTEIFHO-BOCCTAHOBUTEIIHLHBIX peakuui METOJIOM
AIIEKTPOHHOTO OaaHca.

CBoiicTBa IPOCTHIX BEIIECTB - METAUIOB M HEMETAUIOB, KHUCIOT M COJIeH B CBETE

MPEJICTaBICHU 00 OKUCITUTETFHO-BOCCTAHOBUTEIBHBIX MPOIIECCaX.

Hemoncmpayuu

» lcnbiTaHue BEUIECTB U MX PACTBOPOB HA JICKTPONPOBOIHOCTb.

» 3aBUCHUMOCTH AJIEKTPOIPOBOJHOCTH YKCYCHOW KHCIIOTBI OT KOHIICHTPAIUH.
» BzaumojeiicTBUe NHMHKA C CEpoM, coyissHOW KucioToi, xmopumom meau (I1).
» TopeHue maruusi.



IIpenmeTHbIe pe3yabTAaThl 00y4eHUs

>
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NOHSATHUSI: PACTBOPBL, THUAPATHI, KPUCTAIOTMAPATHI, PAcCTBOPUMOCTb, HACBIILCHHBIE,
HEHACBILICHHBIC U NEPECHIIICHHBIE PACTBOPBI, 3NEKTPOJIUTHI, HEIJIEKTPOIUTHI, acCoLUanus,
NIEKTPOJINTHYECKAs OUCCOLMALNS, TUAPATUPOBAHHBIC HOHBI, MOHBI IIPOCTHIE U CIIOKHBIC,
CTENEHb HJICKTPOJIUTUYECKOM IUCCOLMALNY, CHJIBHBIE W CJIa0ble 3JIEKTPOJIMTHI, KAaTHOH,
AQHMOH, PEaKLUU MOHHOr0 OOMEHa, peakUUM HeHTpaau3aunny, HecojeoOpasyroliye OKCUIbI,
cojeoOpas3yrolMe OKCHIbl, OCHOBHbIE M KHCIOTHBIE OKCHUABI, TI'€HETUYECKUH psl,
TFeHETHUYEeCKas:  CBS3b  KJIACCOB  HEOPraHMYECKUX  BEINECTB,  OKHUCIUTENbHO  —
BOCCTaHOBHUTEJbHBIE PEAKIMH, OKUCIUTEb, BOCCTAHOBUTEIb, MIPOLIECC OKUCIIECHHS, NPOLECC
BOCCTaHOBJICHUSI, METOJI 3JIEKTPOHHOTO OanaHca, BOCCTAHOBUTENH, OKUCINTENN

OIIpeIeJICHHSI KUCIIOThI, OCHOBAHUS, COJIM B CBETE TCOPUH IEKTPOIIUTHYECKON TUCCOLUALIIN
OCHOBHBI€ [IOJIOXKEHUS TEOPHH HIEKTPOIUTUIECKOIN TUCCOLUALINH;

MEXaHU3M PacTBOPEHHUS BEILIECTB B BOE;

NPU3HAKU POTEKaHMUS PEAKLUI HOHHOIO OOMEHA 10 KOHIIA;

KIacCU(UKAIMIO KHCJIOT, XUMHUYECKHE CBOWCTBA KHCJIOT, MpaBwia paboOThl C PsiioM
HaNpsDKEHUS] METaJlIOoB;

KIJIACCU(MKAITIIO OCHOBAHNH, XUMHUYECKHE CBOMCTBAa OCHOBAHMIA

KJIacCU(HUKALNIO OKCHAOB, XUMUYECKHE CBOICTBA OKCH/IOB,;

KITACCU(UKAINH COJIeH, XUMIUECKHE CBOWCTBA HOPMAITBHBIX (CPETHUX) COJIEH.

paboTaTh ¢ TabIUIEH PACTBOPUMOCTH, PELIaTh IPOCTEHUIINE 3a1a4l HAa PACTBOPUMOCTb,
OOBSICHATh MEXaHU3M 3JIEKTPOIUTHUECKON AUCCOLUALINMY;

COCTaBJISITh YPABHEHHUS 3JICKTPOIUTUIECKON AUCCOLUALINY;

OOBSACHATH CBOWCTBA pAcTBOPOB KHCIIOT, OCHOBaHWH, COJeli B CBeTe TEOPUH
3NIEKTPOJIMTHYECKON TUCCOLUALINN;

COCTaBJISITh YPABHEHUS PEaKLUi MOHHOrO OOMEHa B MOJEKYISIPHOM BHIE, OOIEM HOHHOM
BUJIE€ ¥ COKPAIIEHHOM HOHHOM BUJE;

COCTaBJISITh YPAaBHEHUS PEakUUil IO cXeMaM IPEBPALLICHUN;

COCTaBJISATh U PEIIATh CXEMbl T€HETHUECKOMN CBSI3H KJIACCOB COCIMHEHUIL;

COCTaBJISITh CXEMbI TCHETHUYECKHX PSI0B METAJUIOB U HEMETAILIOB,;

OIIPEeNeNIATh OKUCIUTENb, BOCCTAHOBHUTEIb, IIPOLIECC OKHCIICHHUS, BoccTaHOBJIeHUs B OBP;
cocTaBIATh ypaBHeHUs1 OBP MeTomoM anekTpoHHOTO OanaHca.

MeTtanpeameTHbie pe3yJbTaThl 00y4YeHHs

» paboraTb ¢ yueOHUKOM, pabouei TeTpa b0 U AUAAKTUIECKUMH MaTepUallaMH;
» COCTaBIISITh COOOLICHUS] HA OCHOBE 000OIICHUS MaTeprala y9eOHUKa 1 JOTIOTHUTETLHOM
JUTEPATYPHI.

Tema. [Ipaktukym 2. CBOMCTBA PACTBOPOB 1eKTPoauToB. ( lyac)

1.

[TpakTryeckas padora Ne 4 «Pemenue JkcnepuMeHTanbHoe 3a1a4 no TO/»

Hpe)lMeTHble pe3yJbTaThbl oﬁyqemm
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CBOMCTBAa KHUCJOT, OCHOBAaHUM, OKCHIOB M COJIEM B CBETE TEOPHUM HIICKTPOIUTHUECKOU
JIMCCOITHAIIHH;

CXeMy F€HETHYECKOU CBSI3U BEUIECTB;

OCYILIECTBIISITh XUMHUYECKUH HKCIEPUMEHT IO HU3YYEHHMIO CBOMCTB KHUCJIOT, OCHOBAaHHH,
OKCHJIOB, coiielt, cobmonas mpasmiia Th u OT;

OTIMCHIBATh HAOIIOJIEHUS U JIeNIaTh COOTBETCTBYOIINE BHIBOIBI.

MertanpeameTHbie pe3yJbTaThl 00y4eHHs

> CpaBHHUBATb 0OBEKTHI nog MHKPOCKOIIOM C HX I/1306pa)KeHI/IeM Ha pUCYHKaxX H

OIIPCACIIATH UX;

» 0oQopMIATE pe3ybTaThl 1abopaTopHOi paboThI B paboueil TeTpaau;



» paboTaTh C TEKCTOM W WILTIOCTPAUSIMH YICOHHKA.

COJEP)KAHUE PABOYEHN ITPOT'PAMMBI.

9 kJaacc (68 yacos, 2 yaca B He/IeJII0)

Beenenue. O0masi XxapakTepUCTHKA XHMHYECKHX JJIEMEHTOB U XMMUYECKHX PeaKIMii.
Ilepunonnueckuii 3axkon u Ilepuoamyeckass cucreMa XxuMudYeckux dJjemenros JI. H.
Menpaeaeesa (10 4)

XapakTepucTUKa 3JIEMEHTa IO €ro IMOJoKeHHI0 B lleprognyeckoll cucTeMe XMMHUYECKUX
snementoB M. 1. Menpaeneena.

CBoiicTBa OKCHJIOB, KHUCJIOT, OCHOBAaHUH M COJIEM B CBETE€ TEOPUHU BJIEKTPOJIUTUYECKOMN
JIMCCOITMAIIMN ¥ OKUCJICHHUSA-BOCCTaHOBJICHHs. [lOHATHE O MEpeXOIHBIX dJIEMEHTaX.
AMQOTEpHOCTD.

I'enernueckuii psan nepexoaHoro snementa. Ilepuonnueckuii 3akon u Ilepuonnueckas
cucrema xumuuyeckux ayemeHToB [[. M. MenneneeBa. XuMuueckas opraHu3anus >KHUBOU M
HEXKHUBOW TPUPOJIbl. XMMHUYECKUM COCTaB SJ[pa, MAHTUM U 3E€MHOM KOPBI.

XHUMHYECKUE DJIEMEHTHl B KJIETKAaX J>KHBBIX OPraHU3MOB. Makpo- ¥ MHKPOIJIEMEHTHI.
O0o0mIeHrne CBeeHUH O XHMHUYECKHX PEaKIIHIX.

Knaccudukanuss XMMUYECKHX pEeaklUid MO pa3IMYHBIM IMPU3HAKAM: «IHCIIO U COCTAaB
pearupyromux 1 00pa3yronuxcs BEIECTBY, «TEMI0BON 3P heKT», «HANpaBIeHUE», «U3MEHEHUE
CTETICHEW OKHUCIIEHUS AJIEMEHTOB, 00pa3ymoIIMX pPearupyrolIre BemecTBay, «pasay,
«HCTIOJIb30BaHUE KAaTaJIU3aToOPay.

[ToHsATHE O CKOPOCTH XUMUYECKOH peakiuu. DakTopbl, BIUSAIOMINE Ha CKOPOCTh
XUMUYECKHX peakuuid. KaranuzaTopsl u kaTtanu3. MTHrMOMTOphl. AHTHOKCHIAHTHI.

IIpeameTHbIe pe3yIbTaThl 00y4eHus

» UCIOJB30BaTh INPH XapPaKTEPUCTUKE IPEBPAICHUN BEIIECTB IMOHATHS «XHMHYECCKas
peakImsa», «PEaKIUu COCIUHEHHUS», «PEaKIHUH Pa3IOKCHHSN», «PeaKIuu OOMEHay,
«peaKklMu 3aMEUICHUS», «PEaKIUH HEUTpaau3alumy, «3K30TePMUUECKUE PEAKLIUN»,
«OHIIOTEPMHUYECKUE pEaKIuu», «O0OpaTHMbIE PEaKIMH», «HEOOpaTHMbBIC PpEaKIuN,
«OKHCIIUTENHEHO-BOCCTAHOBUTEILHEIE peaKkIum», «TOMOTE€HHEIE peaKLumny,
«TETEPOTrEeHHBIE  PEAKIUN», «KATAIUTHUYECKHUE  PEaKIIH, «HEKaTAIMTHYECKUE
peaKkium», «TerioBOM  3(PQPEeKT XUMHUYECKOW pPEeaKIUu», «CKOPOCTh XUMHYECKON
pEeaKLMNy, «KaTaau3aTopy,

» XapaKTepH30BaTh XHMHYECKHE JIIEMEHTBI 1—3-r0 TEpUOJIOB MO HMX TMOJOXCHHIO B
Ilepuoanueckoir cucreme xumuueckux diaeMeHToB JI. M. MenneneeBa: XUuMHUECKUN
3HaK, MOPAIKOBBIA HOMEp, Iepuoi, TIpylnmna, MOArPyNNa, OTHOCUTENbHAs aTOMHAas
Macca, CTpoeHHe atoma (3apsia sapa, YKCIO MPOTOHOB M HEWTPOHOB B sape, obimee
YUCJIO DJJIEKTPOHOB, PACIPEICICHUE DJIEKTPOHOB I10 3JIEKTPOHHBIM CIIOSM, IIPOCTOE
BellecTBO, (opmyrna, Ha3BaHME M THUMN BBICIIETO OKCHAA U TUIPOKCHUIA, JIETYy4ero
BOJIOPOIHOTO COEMHEHUS (11 HEMETAIJIOB));

» XapakTepu3oBaTh  OOIIME XHWMHUYECKHE CBOWCTBA aM(OTEPHBIX  OKCHIOB H
TUAPOKCUIOB; TPUBOAUTH NPUMEPHl pEaKUUW, MNOATBEPKIAIOIIUX XUMHUYECKHE
CBOIcTBa aM(POTEPHBIX OKCUIOB U THAPOKCH]IOB,;

JlaBaTh XapaKTEPUCTUKY XHMHUECKMX pPEaKIUH [0 YHCIY U COCTaBY HCXOJHBIX
BEIIIECTB U MPOIYKTOB PEAKIUH; TETIIOBOMY dPPEKTy;

HaIpaBJICHUIO TPOTEKaHUsl PEAKIMU, H3MEHEHUIO CTENECHEW OKHUCIEHUS 3JIEMEHTOB,;
arperaTHOMY COCTOSTHUIO UCXOJHBIX BEUIECTB; YUaCTUIO KaTalu3aTropa,

OOBSICHATh W TPUBOJUTH MPHUMEPHl BIUSHHUS HEKOTOPbIX (hakropoB (mpupoma
pearupyromux  BEUIECTB, KOHLEHTpalus  BEIIECTB, JaBJ€HUE, TeMIeparypa,
KaTaJIn3aTop, MOBEPXHOCTh CONMPUKOCHOBCHHS PEArHPYIONINX BEIIECTB) Ha CKOPOCTh
XUMUYECKUX PEaKInid;

HAOMIOIaTh U OINUCHIBATh ypaBHEHUS pEaKUUid MEXIy BEIIeCTBAMHU C ITOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJTHOTO) SI3bIKA U SI3bIKA XHMUH;

MPOBOAMTH OMBITHI, MOATBEPXKIAIONINE XUMUYECKHE CBOWCTBA aM(OTEPHBIX OKCHJIOB
U TUIPOKCUAOB, 3aBUCUMOCTb CKOPOCTHM XUMHUYECKOM peaKIUu OT pPa3IMYHbIX
dakTopoB (MpHpoJa pearupyroIIuX BEIIECTB, KOHIICHTpAIMsS BEIIECTB, JaBIICHHE,
TEMIIepaTypa, Karajau3aTtop, MOBEPXHOCTh CONPHUKOCHOBEHHUS PEarHPYIOIINX BEIIECTB).



MeTanpeamMeTrHble pe3yJbTaTbhl 00yUeHUus

» ONpeneNsiTh Lelb y4eOHOW AEATEIBHOCTH C TIOMOIIBIO YUUTENST M CAMOCTOSTENBHO,
UCKaTh CPEICTBAa €€ OCYIIECTBICHH, padoTas IO IUIaHY, CBEPSATh CBOM JCHCTBUS C
HENBI0 M TPU HEOOXOJMMOCTH HCIPABJIATH OMIMOKU C OMOIIBIO YIUTEIS U
CaMOCTOSITEIILHO;

COCTABJIATh AHHOTAIIUIO TEKCTA;

CO3/1aBaTh MOJICJIA C BBIJICJICHUEM CYHICCTBEHHBIX XapaKTEPUCTHK OOBEKTa U
NPEJCTaBICHUEM HMX B IPOCTPAHCTBEHHO-TPAPHUSCKOW WM 3HAKOBO-CHMBOIUYECKOM
dbopwme;

OIPEeICTISTh BU/IbI KiacCUpHKAIUK (€CTECTBEHHYIO M HCKYCCTBEHHYIO);

OCYIIECTBIISATH MPSAMOE JACTYKTUBHOE JJOKA3aTeIhCTBO

VV VVV

Tema 1. Metasibl (14 u)

[Tonoxxenue MmetaiuioB B Ilepuoanyeckoii cucteMe XxumMuieckux snemenTon . U.
MenneneeBa. Meraudeckass KpPUCTAUIMYECKasl pPEIIETKA M MeTaUTMYecKash XUMUYeCcKas
CBSA3b.

O6mme  ¢u3myeckue cBoiictBa MeTauioB. CIutaBel, HMX CBOWCTBA M 3HAYCHHE.
XHUMHUYECKHE CBOICTBA METAJJIOB KaK BOCCTAHOBUTENIEH, a TAKXKE B CBETE HX IIOJOXKEHHUS B
ANEKTPOXUMHUUYECKOM PAY HampspkeHui MeTaiioB. Koppos3us mMetanioB U ciocoObl 60psObI C
Hell. Mertamnsl B mpupoze. O61mue crnocodbl UX MOTyYeHHUS.

Obwasa xapakmepucmuxka WeioyHbIX Memaios.
Metamnsl B mpupone. OO6mue ciocoObl ux mnonydeHus. Crtpoenue aromos. [llernounsie
MeTaJlIbl — TMPOCThIE BellecTBa. BaxHeillne CcOeIWHEHUs IIEeJTOYHBIX METAUIOB —
OKCHJIbI, TUAPOKCHIBI U COJH (XJIOpHIbI, KapOOHATHI, Cylb(aThl, HUTPATHI), KX CBOWCTBA U
pPUMEHEHUEe B HapOAHOM Xo3stiicTBe. Kanuitnbie ynoOpeHus.

Obwas xapaxmepucmuka saemenmos 2aasmou noozpynnst |l epynnoi.
Crpoenne aromoB. IlleqouyHo3eMenbHBIE MeETaUIbl — MPOCThIC BelIecTBa. BakHeimue
COCIMHEHHUS IIEI0YHO3EMEIBHBIX METANIOB — OKCHIBI, TUAPOKCHIBI W COJH (XJIOPHUJIBI,
KapOOHaThl, HHUTPaThl, Cyiabdarel, (ocdaTel), HX CBOWCTBA W NMPUMCHEHHE B HAPOIHOM
XO3SHCTBE.

Anromunuil.
Crtpoenue atoma, (pu3mUeckne U XHMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
CoenvHeHUs ANMIOMUHHS — OKCHJ U THUAPOKCHZA, UX aM(pOTEpHBIM XapakrTep.

Baxwneimue conu amomunus. [I[puMeHeHne aatOMUHUS U €T0 COEUHEHU.

Keneso.
Crtpoenue atoma, pu3mUeckne U XMMHUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
['enernyeckue psasl Fe+2 u Fe+3 Baxkdeimue conm keneza. 3HadyeHHE jKele3a M €ro
COEIMHEHUH JJIs IPUPOBI U HAPOJHOTO X0341iCTBA

Hemoncmpayuu.

» OO0pa3ipl MIETOYHBIX U IMIEIIOYHO3EMETbHBIX METAJUIOB.
» OO0pa3ipl CIUIaBOB.

IIpenmeTHble pe3yJibTaThl 00yUeHHS

» WCNOJIb30BaTh TIPU  XAPAaKTEPUCTHKE METAUIOB W WX COCJAUHCHHWHA  TOHSTHS:
«METAJUIBIY, «pAn AKTUBHOCTH METAJUIOBY, «ILIEJIOYHBIE METAJLIBDY,
«ILIEJIOYHO3EMENBHBIE METAJUIBI», HCMOJIb30BATH HMX IPHU XapPAKTEPUCTUKE METAIUIOB;
JaBaTh XapaKTePUCTUKY XHUMHYECKMX 3JEMEHTOB-META/UIOB (IEIOYHBIX METAILIOB,
MarHusi, KaJbll¥sl, aIFOMUHUS, KeJie3a) 10 UX MoNoKeHuto B [lepuomudeckoit cucreme
xuMu4yeckux saemeHToB J[. M. MeHneneeBa (XMMUYESCKH 3HAK, MOPSIKOBBIA HOMED,
NEpUOJI, TPYIIa, MOATPYIIa, OTHOCHTEIbHAS aTOMHAs Macca, CTpOCHHE aToMma (3apsa
A7pa, YHUCIO TPOTOHOB M HEUTPOHOB B  sAnpe, o0Omee YHCIO  DIIEKTPOHOB,



VVVVY
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pacripeie/ieHiue 3JEKTPOHOB II0 JIEKTPOHHBIM CIIOSIM), TPOCTOE BeIIeCTBO, (hopmyia,
HA3BaHUEC W THUI BBICIIETO OKCHIA U THAPOKCHIA);

Ha3bIBaTh COCIMHEHUS METAJIJIOB M COCTABIIATh UX (DOPMYJIBI 110 HA3BAHUIO;
XapakTepU30BaTh CTPOCHHE, 00mue (HU3NYECKHe M XUMHYECKHE CBOMCTBA

MIPOCTHIX BEIICCTB-METAILIOB,;

OOBSCHATH 3aBUCHMOCTH CBOWCTB (HIIM MPEACKa3bIBaTh CBOMCTBA) XMMHUYECKHX
9JIEMEHTOB-METAJLIOB (paanyc, METAUIMYECKHE CBOMCTBA DIIEMCHTOB, OKHUCIUTEIILHO-
BOCCTAHOBUTCIIbHBIE ~ CBOWCTBA  JJEMEHTOB) M  00pa3yeMbIX HMMH COCAMHEHHI
(KMCJIOTHO-OCHOBHBIC CBOMCTBA BBICIINX OKCHIOB W THAPOKCHIOB, OKHUCIUTEIHHO-
BOCCTAHOBUTCIIbHBIE ~ CBOMCTBA) OT  IOJIOKEHHUS B [lepHOAMYCCKON CHCTEME
xuMu4ueckux 3yemMenToB [. . Meneneena,

OIMCHIBATL OOIIHME XHUMHYECKHE CBOMCTBA METAJIOB C MOMOIILI0 €CTECTBEHHOI'O
(pycckoro uim poAHOIO) A3bIKA M SI3bIKAa XUMUH,

COCTABJISITh MOJICKYJSIDHBIC YpaBHEHHUS PEAKIUM, XapaKTEPHU3YIOIIMX XUMHUYECKHE
CBOMCTBAa METAJIOB M HMX COCAUHEHUN, a TaKXKE OJJICKTPOHHBIC YpPaBHEHUS
MIPOIIECCOB OKHMCIICHUSI-BOCCTAHOBIICHUS;

YpaBHEHHUS  JJICKTPOJUTHYECKOHW  AWCCOLMAIMM,  MOJIEKYJISpHBbIC, TIOJHBIE |
COKpaIllCHHbIC HOHHBIC YPABHECHHSI PEAKITUI C Y4ACTHEM AJICKTPOJIUTOB,;

yCTaHABIWBAaTh  IPUYMHHO-CJICACTBEHHBIC  CBS3M  MEXKIYy CTPOCHHEM  aToMma,
XUMHUYECKOW  CBSI3bI0, THUIIOM KPHCTAUIMYCCKOM  PEIIETKHM METALIOB W HUX
COCTMHEHUH, NX 00IMUMH (PU3NYESCKUMH ¥ XUMHUECKHUMH CBOMCTBAMU;

OIMCHIBATHL XUMHYECKHUE CBOMCTBA IIEJIOYHBIX U IIET0YHO3EMEIBHBIX METAIIJIOB, a TAKXKE
QTIOMHHHS W JKelie3a M HMX COCAMHCHHH C TMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HJIH
POIHOIO) SI3bIKA U SI3bIKA XMMUHU;

BBITIOJIHSITh, HAOJIO/aTh M ONMUCHIBATH XUMHUYECKHHA SKCIEPUMEHT IO PACIIO3HABAHUIO
BOKHEUIIINX KATHOHOB METAJJIOB, THIPOKCH/I-HOHOB;

SKCTIIEPUMEHTAIBHO HCCJIE0OBAaTh CBOWCTBA METANIOB M HMX COCJAMHCHHH, pellaTh
SKCTIIEPUMEHTAIBHBIC 33/1a4U 110 TeMe «MeTasuibly,

OIMUCHIBATh XMMHYCCKUHA OSKCICPUMEHT C IMOMOIIBI0 ECTECTBEHHOTO (PYCCKOTO WIIH
POIHOIO) S3bIKa U SI3bIKA XMMUHU,;

OPOBOAMTHL pacueThl IO XUMHYECKUM (opMylaM U  ypaBHEHHUSM peakIui,
MPOTEKAIOIIUX C YYaCTHEM METAJUIOB U UX COCIMHEHUH.

MeTanpeaMeTHble pe3yJibTaThbl 00y4eHHs

>
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paboTaTh IO COCTaBJIEHHOMY IUIaHy, MCIIOJIb3Ysl Hapsly C OCHOBHBIMH U
JIOTIOJTHUTEIIbHBIE CPEICTBa (CIIPABOYHYIO JIUTEPATYpy, CIIOXKHBIC MPUOOPBI, CPEICTBA
UKT); ¢ moMoupl yuutens OTOMpaTh /I pelieHHs YueOHbBIX 3a7ad HEOOXOIMMBbIC
CJI0BAapH, SHUUKIIONEINH, CIIPABOYHUKH, DJIEKTPOHHBIE JUCKH,

COIOCTABJIATh U OTOMPaTh HH(POPMALIHIO, TOTYYESHHYIO U3 Pa3IMYHbIX HCTOYHHUKOB
(cmoBapu, PHIMKIONEIHH, CIPABOYHHUKH, JIEKTPOHHbIC TUCKH, ceTh IHTEepHET);
NpeACTaBIATh MHGOPMALMIO B BHJE TaOJMI], CXEM, OMOPHOIO0 KOHCIIEKTa, B TOM
yucie ¢ npumeHenreM cpencts UKT;

0(OPMIIATH CBOM MBICIH B YCTHOM M MMCbMEHHON pe4H C YIETOM CBOMX y4EOHBIX U
JKU3HEHHBIX PEUYEBBIX CUTYallul, B TOM 4ncie ¢ npumeHeHnneM cpencts UKT;
COCTABJIATH PELICH3UIO Ha TEKCT,

OCYIIECTBIIATH JOKA3aTeIbCTBO OT IIPOTUBHOIO

Tema 2. [Ipaktuxkym 1. CBOHCTBA METAJLJIOB M UX coeuHeHni (2 1)

1.
2.

[Tpaktuyeckas padora Ne 1 «OcyiiecTBieHre HEMOYKM XMMHUYECKHX IpeBpaIleHuii»
[Tpaktuyeckas padora Ne 2 «PemieHne 3KCIepUMEHTAIBHBIX 3a]ad Ha paclo3HaBaHHE
Y TIOJIy4EHHUE COETMHEHNN METAIIJIOBY

IIpenmeTHble pe3yJibTaThl 00yUeHHS

» oOpamiarecs ¢ 1abopaTopHBIM 000pYIOBaHHEM M HarpeBaTeIbHBIMUA IPUOOpaMHU B
COOTBETCTBUH C IPABUIAMU TEXHUKH 0€30M1aCHOCTH;

» HaOmro/laTh 3a CBOWCTBAMU METAJUVIOB M WX COCAMHEHHW W SIBICHHUSMH,
MPOUCXOJAIIMMHU C HUMY,

» ONHCBHIBaTh XMMUYECKUI IKCIIEPUMEHT C MMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
POIHOTO) SI3bIKA M S3bIKA XHUMUH;

» Jenath BBIBOJIBI IO pe3ybTaTaM MPOBEJCHHOTO YKCIIEPUMEHTA.



MeTanpeamMeTrHble pe3yJibTaThbl 00yUeHUus

»  OmpeAeiaTh, UCXOMIs U3 Y4eOHOH 3aJadd, HEOOXOJIUMOCTH HCIOJb30BaHUS
HaOJIOZICHUS WM DKCIIEPUMEHTA

Tema 3. Hemeraibl (25 4)

OOmiasi  xapakTepuCTUKa HEMETaUIoB. TmoyiokeHue B Ilepuonmyeckoit  cucrteme
xumuueckux  snemeHtoB  JI.  W.  MenneneeBa, OCOOGHHOCTH  CTPOEHHS  aTOMOB,
snekrpoorpunarenbHocth (D0) Kak Mepa «HeMETaUIMYHOCTHY, psaa DO.

Kpucrannuueckoe CTpoeHHE HEMETaUIOB —  MPOCTBIX  BELIECTB.  AJUIOTPOMHS.
Oduznyeckue CBONWCTBA HeMeTaioB. OTHOCHUTENBHOCTb MOHSTHH «METalll» U «HEMETalD»

Booopoo.
[Tonoxxenue Bogopoma B Ilepuomuueckoit cucreme xumudeckux anementoB [ U.

MeHﬂeneeBa. CTpOCHI/IC aroMa U MOJICKYJIBIL.
duszndyeckrue M XMMUYECKHE CBOMCTBA BOOOpOJa, €ro0 MOJYUCHUC U IIPUMCHCHUC.

Booa.
CtpoeHrne MOJCKyabl. BojgopoaHas XuMu4ecKas CBs3b. DOU3NYECKHE CBOMCTBA BOJIBI
AHOMaJIMK CBOMCTB BOjBI. ['mapoduiibHbie W THAPOGOOHBIC BEMICCTBA.
Xumuueckue cBoicTBa Bonbl. KpyroBopor Bombsl B mpupoje. Bomoounctka. Adpanusi BOIBI.
berToBbie (pHIBTPBI. MHUHEpaIbHBIC BOJIBI.
JlucTuimmpoBaHHas BOJIA, €€ MOJyYeHUE U IPUMEHEHHE

Obwas xapakmepucmuka 2ai02eHos.
Crtpoenue atomoB. I[IpocTeie BemecTBa M OCHOBHBIE COEIUHEHHS TaJOr€HOB, MX CBOICTBA.
Kpatkue cBenenus o xiope, 6pome, gprope u itone. [IpumeHenne raioreHoB U UX COeTMHEHUH B
HApOIHOM XO3sIICTBeE.

Cepa.
CtpoeHue aToma, ayUIOTPOIHMs, CBOWCTBA M TNPUMEHEHHE poMOWYecKor cepbl. OKCHABI CEPbI

(IV) u (VI), ux mnoayveHue, cBoiicTBa W mnpuMeHeHue. CepHas KHCIOTa W €€ COJH, HX
NpPUMEHEHHE B HApOJHOM Xo3sicTBe. [Ipou3BOACTBO CEpHOI KHCIOTHI.

Aszom.
CtpoeHue aToMa U MOJIEKYJbI, CBOWCTBAa MPOCTOrO BelleCcTBA. AMMHAK, CTPOCHHE, CBOMCTBA,
nonyueHre u npuMmenenue. CoinM aMMOHHUS, WX CBOMCTBa | mpumenenue. Okcusl azora (I1)
u (1V).
A3OTHas KHCIIOTa, €e CBOMCTBA U MpUMeHeHue. HUTpaTsl 1 HUTPUTHI, MpobIeMa UX CONep KaHUS
B CEJIbCKOXO03SHUCTBEHHON MPOIYKIIMH. A30THBIE yIOOpEHUS

Docghop.

CrpoeHue aroma, ajulOTpomnus, CBOiicTBa Oenoro M kpacHoro Qocdopa, HX NpUMEHEHUE.
OcHoBHble coenunHeHus: okcun ¢ochopa (V) u  oprodocdopnas kuciora, pocdars.
®docdopHble yaoOopeHus.

Yenepoo.
CtpoeHue aToma, alJOTpOMHsi, CBONCTBAa Moaudukanuid, npumeHenue. OKCHABI yriepona

(I u (IV), ux cBoiictBa u mnpuMeHeHne. KapOOHATHI: KaJIbIMT, COMAA, MOTAI, UX 3HAYCHHUE
B IIPUPOJIC U )KU3HH UeIOBEKa

Kpemnuii.
CtpoeHue aToMa, KpHUCTaUIMYECKUH KPEMHHM, €ro cBoiicTBa U mpumeHeHue. OKcun

kpemuust  (IV), ero mnpupomnsle pasHoBUAHOCTH. CHiMKaThl. 3HAueHHE COEAWHEHUHN
KpEMHHUSI B JKMBOM M HEXMBOM mnpupoje. IloHATHE O CHMIMKATHON IPOMBIIUIEHHOCTH

IIpenmeTrHble pe3yJbTaThl 00yUeHHS

» WCIOJIb30BaTh MPHU XapaKTEPUCTUKE METAJIOB M WX COCAMHCHUH MOHSATHUS:
«HEMETaJUIbly, «TAIOTE€HBI», «aJNIOTPOIMHBIE BUIAOU3MEHEHUS», GKECTKOCThH BOJBI,
«BpPEMEHHAas )KECTKOCTh BOJBI», «IIOCTOSTHHAS KECTKOCTh BOJBI», «OOIIast )KECTKOCTh
BOJBIY,



JaBaTh XapaKTEPHUCTUKY XHMHYCCKHX 3JEMEHTOB-HEMETa/ioB (BOIOPO/A, FaJIOTCHOB,
KHCJIOpO/a, cepbl, a3ora, ¢ocdopa, yriepoaa, KPeMHHUsS) MO HX MOJOXKCHUIO B
[Tepuoauueckoit cucreme xumuueckux snaementoB JI. M. MenneneeBa (XMMHUYECKHi
3HaK, TOPSIKOBBIA HOMEp, MEPHOJ, TPYIINA, MOATPYIIa, OTHOCUTEIbHAS aTOMHAs
Mmacca, CTpoeHHie atoMa (3apsi siIpa, Yuciio MPOTOHOB M HEWTPOHOB B sipe, odIiee
YKCI0 3JICKTPOHOB, paclpeaeieHue 3JEKTPOHOB 110 3JCKTPOHHBIM CJI0SAM), IIPOCTOE
BEIECTBO, (OpMYyJia, HA3BaHKUE M I BHICIIETO OKCHJIA U THAPOKCH A, (hopMysa U
XapakTep JIETY4Eero BOAOPOAHOIO COCTUHCHHIS);

Ha3bIBaTh COCIMHEHUS HEMETAJIJIOB M COCTABIIATh X (DOPMYJIBI 110 HA3BAHUIO;
XapaKTepU30BaTh CTPOCHHE, 00mMe (PU3NYECKUEe U XMUMHYECKHUE CBOMCTBA IMPOCTHIX
BEIIECTB-HEMETAILIOB;

OOBSCHATH 3aBUCHMMOCTH CBOWCTB (HIIM MPEACKa3bIBaTh CBOMCTBA) XMMHUYECKHX
9JIEMEHTOB-HEMETAIIOB (paanyc, HEMETAUIMYECKUE CBOMCTBA 3JIEMEHTOB,
OKHCIIUTEIHHO-BOCCTAHOBUTEIILHBIE CBOMCTBA 3JIECMEHTOB) M 00pa3yeMbIX HMH
COeMHEHUH (KHUCIIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHIOB M THIPOKCHJIOB,
JETY4UX BOJOPOIHBIX COCIHMHEHUH, OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIEC CBOMCTBA) OT
nonoxkeHus B [lepuoandeckoit cucreme xumuueckux sineMentoB J[. 1. Menpeneesa;
OIMCHIBATL OOIIHE XMUMHUYECKHE CBOMCTBA HEMETAIIOB C IIOMOILBIO ECTECTBEHHOIO
(pycckoro uim poAHOIO) A3bIKA M SI3bIKAa XUMUH,

COCTaBJISITh MOJICKYJISIPHBIC YPaBHEHHUS PEAKIINi, XapaKTePU3YIOMNX XUMUYECKUE
CBOMCTBa HEMETA/UIOB U WX COCIWHEHHWH, a TaKKe DIJICKTPOHHBIC ypaBHEHUS
MIPOIIECCOB OKHMCIICHUS-BOCCTAHOBJICHUS;

YpaBHEHHUS DJIEKTPOJIUTUUYECKON AMCCOIMAINH; MOJIEKYJISIpHBIC, MOJHBIE U
COKpAIllEcHHbIC HOHHBIE YPAaBHEHHS PEAKIUN C yJaCTHEM 3JIEKTPOJIUTOB,;

yYCTaHABIMBATh NMPUYUHHO-CIEICTBEHHBIC CBSI3M MEXKIYy CTPOCHHEM aTroMma,
XUMHUYECKON CBS3BI0, THUIIOM KPUCTAUIMYECKOW PEIICTKHM HEMETAIOB M HX
COCIMHCHUH, MX 00IUMH (PU3NYESCKHUMH ¥ XUMHYECKHUMH CBOHCTBAMHU;

ONHUCHIBAaTh XMUMHYECKHE CBOMCTBA BOJIOPOJA, TajJOT€HOB, KHUCIOPOAA, CEPhI, a30Ta,
docdopa, rpaduTa, aamaza, KpeMHHS M HUX COCIUHECHHUH C TOMOIIBIO €CTECTBEHHOTO
(pycckoro mim pogHOIO) sS3bIKa U SI3bIKA XUMHUH;

OIMKCHIBATh CIOCOOBI YCTPAHEHHS >KECTKOCTH BOJABI U BBIMOJIHATH COOTBETCTBYIOIIHIA
UM XUMHUYECKUHA KCTICPHUMEHT;

BBITIOJIHSITh, HAOJIIOJaTh M OINKCHIBATH XUMHUYECKUHM SKCIIEPUMEHT I10 PacIO3HABAHUIO
HMOHOB BOJIOpOJa W aMMOHUs, cyinbdar-, kapOoHAT-, cUIUKaT-, Ppocdar-, XxIopua-,
OpOMH/T-, MOJTU/I-UOHOB;

AKCTIIEPUMEHTAIBHO UCCIIEA0BATh CBOMCTBA METAJNIOB U UX COCIMHECHUM, PEIIaTh
SKCTIIEpUMEHTAIbHBIC 3a/1a4u 110 TeMe «Hemeramibly,

OIMUCHIBATH XUMHUYECKHI IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MITH
POJIHOTO) SI3bIKA M A3bIKA XUMHH;

MPOBOAMTH PACUEThl MO XMMUYECKUM (GopMylaM M ypaBHEHUSM PpEaKIIHii,
MPOTEKAIOIIMX C YYACTUEM HEMETAJUIOB U UX COETMHEHHI

MeTtanpeameTHbie pe3yJabTaThbl 00y4eHust
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OpraHM30BbIBaTh yueOHOE B3aMMOJICHCTBUE B Tpymme (pacmpenensTh poJH,
JIOTOBapUBATHCS APYT C APYTOM H T. 11.);

HpenBUIeTh (IPOrHO3UPOBATH) MOCIESICTBUS KOJUICKTHBHBIX PEIICHUIA;

NOHUMAaTh NPUYMHBI CBOETO HEyClleXa M HaXOAMTh CIIOCOOBI BBIXOJAA M3 ITOM
CUTYallUH;

B JIMAJIOTE C YYHUTEJEM YYHMTbCS BBIpAOAThIBATh KPUTEPUHM OLIEHKU M ONpPENENsTh
CTENEHb YCIEUIHOCTH BBIIOJHEHHUs CBOEH paboThl W pabOTHl BCEX, UCXONs M3
UMEIOLINXCA KPUTEPUEB, COBEPILIEHCTBOBAaTh KPUTEPUU OLEHKU M IOJI30BATHCS UMU
B XO/I€ OLIEHKH U CaMOOLICHKH,;

OTCTauBaTh CBOKO TOUYKY 3PEHHUs, apTyMEHTUPYS €€,

HOJTBEPXK/IaTh API'YMEHTHI (hakTamy;

KPUTHYHO OTHOCHUTBHCS K CBOEMY MHEHUIO;

CIIyIIaTh JPYTUX, MBITAThCA NMPUHUMATH JIPYTYI0 TOUYKY 3pEHHs], ObITh T'OTOBBIM
MU3MEHUTH CBOIO TOUKY 3PEHHS;

COCTaBJIATH pedepart Mo ornpeeseHHoN dpopme;

OCYILIECTBIISATh KOCBEHHOE Pa3elINTENbHOE JOKA3aTENbCTBO.

Tema 4. lIpakTukym 2. CBoiicTBa coeTuHEeHU HeMeTa 0B ( 2 4)

1.

[Tpaktuyeckas padora Ne 3 «Pemienne 3KCepMMEHTAIBHBIX 3a/ad IO TeMe
«[loxarpynmna xucnopoa»



2. Tlpaxtnueckas padora Ne 4 «[lomyduenue, oOupanue U pacmo3HaBaHUE Ta30B)

IIpenmeTHbIe pe3yibTaThl 00yUeHUs

obOpamaTtbcsi ¢ JabOpaTOpHBIM OOOPYJAOBAaHMEM U HArpeBaTEIbHBIMH TMPUOOpAMH B
COOTBETCTBUHU C MPaBUIAMU TEXHUKHU 0€30MacHOCTH;

» HaOmonaTh 3a CBOWCTBAMH HEMETAJUIOB W MX COCOUHCHUH W SIBJICHUSIMH,
MPOUCXOSAIIMMHU C HUMU,

» ONKCBhIBaTh XUMHYECKUH HKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOrO (PYyCCKOTO WM
POJIHOTO) SI3bIKA M A3bIKA XUMUH;

» J1enathb BBIBOJBI 110 pe3yJIbTaTaM MPOBEACHHOTO YKCIICPUMEHTA.

MeTanpeameTrHble pe3yJibTaTbhl 00yUeHUus
» OmIpenensith, HCXOAd ©3 y4eOHOW 3amadd, HEOOXOMUMOCTh  HCIIOJb30BaHHS

Ha6J'IIOI[CHI/IH WA SKCIICPUMCHTA

Tema 5. O0001IeHNE 3HAHNI IO XUMHH 32 KYPC 0CHOBHOM MIK0JbI ( 10 1)

[lepuonuueckuii 3akon u Ilepuomuueckas cucrteMa Xumudyeckux i3yemeHtoB J[. U.
MenneneeBa. ®OU3HMYECKUN CMBICT TOPSIKOBOIO HOMEpa 3JIEMEHTa, HOMEpOB Iepuoia u
rpymIbl. 3aKOHOMEPHOCTH W3MEHEHMSI CBOMICTB 3JIEMEHTOB M HX COCIUMHEHHUU B epuoiax u
rpynmnax B CBeTe MPEJCTaBICHUN O CTPOCHUU aTOMOB 3JIEMEHTOB.

3HayeHHWe  MEPUOJMYECKOro  3akoHa.  Buabl  XMMHYECKHMX  CBSi3€ W THIIBI
KPUCTAJUTMYECKUX PENIECTOK. B3anmMOCBSI3b CTPOCHHS M CBOMCTB BEIICCTB.

Knaccudukanus XMMHYECKMX peEakIHMid I10 pa3jiMdYHbIM IpH3HaKaM (YKCIO0 M COCTaB
pearupyromux 1 o0pa3yrIIuxcs BeUIeCTB; HAIMYUErpaHuIlbl pa3aena (a3; TeroBoi 3¢ dekT;
W3MCHEHUE CTENEeHEeW OKHUCIICHHS aTOMOB; HWCIOJb30BaHUE KaTajld3aTopa, HalpaBJeHUE
nporekanns). CKOPOCTh XUMHUYECKHX PeakKiuil u ()aKTOpBI, BIMSIOLINE Ha HEE.

OOpaTUMOCTh XMMHYECKHX PEAKIMH W CIIOCOOBI CMEIICHUS XUMHUYECKOTO PaBHOBECHS.
[IpocThie M ClIOKHBIC BelleCTBAa. MeTalulbl U HEMETaJUIbI.

['enernueckue psapl MeTalla, HeMeTauila | mnepexogHoro wmeramia.  OKcuabl U
THAPOKCUIBI (OCHOBAaHMS, KHCIOTHI, aM(OTEpPHBIC THUAPOKCHIbI), comud. HMx cocras,
kiaccuukanuss W OOIMHME XUMHUYECKHE CBOWCTBA B CBETE TEOPUU DJICKTPOJUTHYECKON
JIUCCOIAAIHH.

JIn4HOCTHBIE pe3y/IbTaThl 00y4eHust

» 3HATh U NIOHUMATh. OCHOBHbBIE HCTOPHUYECKUE COOBITHS, CBI3aHHBIC C PA3BUTHEM XUMUHU
U OOIIECTBa; MOCTHKCHHsS B OOJIACTH XMMHHU W KyJIbTYpHbIE Tpaauuuu (B
YaCTHOCTH, HayuyHbIC TPAJMIIUHM) CBOEH CTpaHbI, OOIIEMHPOBBIC TOCTHIKCHHS B
00JTIaCTH XMMHHU, OCHOBHBIC TPUHIIMIIBI W TpaBWJa OTHOIICHHUS K TPUPOJIE;
OCHOBBI 37I0POBOT0 00pa3a JKU3HU | 3]I0POBbE COCPETAIOIINX TEXHOJIOTHH;
NpaBuiia TIOBEJCHUS B YPE3BBIYAHHBIX CUTYAIIMSIX, CBS3aHHBIX C BO3JICHCTBHEM
Pa3IUYHBIX BEIIECTB; OCHOBHBIE TMpaBa U 00S3aHHOCTH TpakIaHHHA (B TOM YHCIIC
y4amerocs), CBSI3aHHBIE C JHYHOCTHBIM, MPOPECCHOHATBHBIM M YKU3HEHHBIM
CaMOOTIPEICIICHUEM;
COLMAIbHYIO 3HAYUMOCTh U COJIepKaHue MPodeccuil, CBI3aHHBIX C XUMHUECH;
UCTIBITHIBATh. YYBCTBO TOPJOCTH 32 POCCHHCKYIHO XMMHYECKYI0 HAyKy W YBaKCHHUE K
UCTOPUU €€ Pa3BUTHSI; YBOKECHUE U IPUHATHE JOCTHKEHUI XUMHUU B MHUpPE; JTFOOOBH K
NPUPOJIE; YBAXKEHHE K OKPYKAIOIMUM (YYaIluMCsl, YIUTESIM, POIUTEISIM U JIp.) —
yMETh CIylIaTh M CIBIIATh MapTHEpa, MPH3HABATh MPABO Ka)JIOT0 Ha COOCTBEHHOE
MHCHHE, IPUHUMATH PEIICHUS C YUETOM TMO3UIIUH BCEX YUaCTHHKOB;
» YyBCTBO IMPEKPACHOTO U ICTETHUECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MHPOM
BEIIECTB U MX MPEBPAIICHUH; CaMOYBa)KEHUE W SMOIMOHAIBHO-TIOJIO0KHUTEIBHOS
OTHOIIIEHUE K Ce0€;
NPU3HABATh. [IEHHOCTh 3JI0POBbsS (CBOErO M JPYrHX JIHOZCH); HEOOXOAMMOCTh
CaMOBBIPAKEHUSI, CaMOpeaTU3aIiK, COIMAIBHOTO MTPU3HAHNUS,
0CO3HABaTh. TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSITEIILHBIM IMTOCTYITKAM H
JICHCTBUSAM, OTBETCTBEHHOCTbh 3a UX PE3YJIbTAaThl; TOTOBHOCTH (MJIM HETOTOBHOCTD)
OTKPBITO BBIPaXKaTh U OTCTAWBATh CBOIO TIO3UIIUIO M KPUTHYHO OTHOCHTBLCS K CBOUM
MOCTYIKAM,;
» TPOSIBIIATH. JKOJIOTUYECKOE CO3HAHME, NOOPOXKEIaTeIbHOCTh, JOBEpUE U
BHUMATEJIBHOCTh K JIFOJISIM, TOTOBHOCTh K COTPYJAHHMYECTBY M JPYXkOe, OKa3aHUIO
MOMOIIIM TEM, KTO B HEU HYKIACTCH,
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0000IICHHBIN, YCTOWYUBBIN W M30MpaTENIbHBI TI03HABATEIBLHBIN HHTEpEC,
WHUILIMATUBY W JTF0003HATEILHOCTh B U3YYCHUH MHpPA BEIIECTB W PEAKIIHA;
1EJICyCTPEMIICHHOCTh M HACTOWYMBOCTH B JOCTIIKEHUU I1€JI€H, TOTOBHOCTh K
MPEOAOJICHUIO TPYAHOCTEM;

yOEXIEHHOCTh B BO3MOXKHOCTH TIO3HAHHUS TMPHUPOIBI, HEOOXOAMMOCTH Pa3yMHOTO
WCITOJIH30BaHUS IOCTHKCHUH HAYKH M TEXHOJIOTHH ISl pa3BUTHUS O0OIIECTBA;

YMETh. YCTaHABIIUBATh CBSA3b MEXKIY IEIbI0 MU3YYCHHUS XHUMHU U TeM, JIJII Yero oHa
ocymiecTBiIsAeTCss (MOTHBAMHM); BBIMOJHATh KOPPUTHPYIOIIYIO CaMOOIIEHKY,
3aKJTIOYAIONIYIOCS B KOHTPOJIC 3a IMPOIECCOM HM3YYCHHUS XMMHUU M BHECECHUU
HEOOXOIMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX 3TallaM M CIOCO0aM H3y4deHUs
Kypca XHMHH,

BBITIOJIHSITh PETPOCIICKTUBHYIO CaMOOIICHKY, 3aKJIIOYAIONIYIOCS B OLICHKE Tpolecca U
pe3ynbTaTa M3y4eHUs] Kypca XMMHUU OCHOBHOMW IIKOJIBI, TIOJIBEICHUH UTOTOB HA
OCHOBE COOTHECEHUS 11eJIeH U pe3yIbTaTOB,;

CTPOUTH JKHU3HEHHBIC W MPO(ECCHOHANIBHBIE TUIAHBI C YY€TOM KOHKPETHBIX
COITMATPHO-UCTOPHYCCKHUX, TMOJUTHYECKHUX W IKOHOMHYECKHX YCIIOBHH;
0CO3HaBaTh COOCTBEHHBIC [ICHHOCTH U COOTBETCTBUE WX MPUHUMAEMBbIM B JKU3HU
pPEIICHUSM; BECTH JTUAJIOT Ha OCHOBE PAaBHOIPABHBIX OTHOIIECHUH M B3aWMHOTO
YBaKEHUS; BBIJCIATh HPABCTBEHHBIM AaCIEKT MOBEACHUS M COOTHOCHTH ITOCTYIKH
(cBoM W apyrux jrojaed) U COOBITHSA C MPHHATBIMH STHYECKUMH HOPMaMH;

B IIpejesiax CBOMX BO3MOYKHOCTEH IMPOTHBOJECHCTBOBATH NEHCTBUIM M BIMSHUSM,
MPEJICTABIISIFOIINM YTPO3Y KHU3HHU, 3J0POBBIO U 0€30MACHOCTH JIMYHOCTHU U 00IIeCTBa



TEMATHYECKOE INTAHUPOBAHHUE

8 ki1acc.(68 yacos, 2 yaca B HeJ1eJ110)

No Kon-Bo
Tema ypoxka
/1 4acoB

BBEJEHHE (5 gacoB)

Tema 1. ATOMBI XHMHYECKHX J1eMeHTOB (9 4acoB)

Tema 2. IIpocThie BemecTsa (6 yacos)

Tema 3. CoequHeHNs XUMHYECKHX 3J1eMeHTOB (14 yacoB)

Tema 4. U3meHenus, npoucxoasime ¢ semecrsamu (13 yacos)

Tema 5. lIpakTukym 1. «IIpocTeiiinme onepanyu ¢ Bemecrsom» (3 yaca)

Tema 6. PacTBopenue. PacTteopsl. CBoOMCTBA pAaCTBOPOB 3JeKTP0auToB (18 yacoB)

Tema 7. IIpakTukym 2. «CBOICTBA PACTBOPOB YJIEKTPOJUTOB» 2 yaca

| Miroro 68 yacos | |

TEMATHYECKOE INTAHUPOBAHHUE

9 ksacc.(68 yacoB, 2 yaca B HeJleJI10)

Ne Kon-Bo | Jlara mpoBeneHust | Jlata mpoBeneHUs

n/m Tema ypoxa 4acoB mwiad | (pakr mwiad | ¢akr

BBeaenne. O01mas XxapakTepuCTHKA XHMHYECKHX 3JIEMEHTOB M XUMHYeCKUX peaknuii. Ilepnoanueckuii 3aK0H B
nepHoANYeCcKasi CHCTEMa XMMHYECKHX DJIeMEHTOB
JIL.U.Menneaeesa. (10 yacos.)

Tema 1. Merajiasl (18 yacos)

Tema 2. IIpaktukym 1. «CBoiicTBa METAJJIOB  MX cOeAuHEeHUI» (2 yaca)

Tema 3. Hemetanuasl (254.)

Tema 4. TIpakTtukym 2. CBolicTBA coeqrMHeHUI HeMeTALI0B ( 2 4)

Tema 5. O0001IeHYe 3HAHUH 10 XHMHUH 32 KYPC OCHOBHOM IKOJLI ( 8 1)

HToro 68 yacos | | | |







