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0. Pasnonbe



1. Ilnanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOI0 mpeaMera
Jluunocmmuoie pesynvmamot.

1) BocnHMTaHHE POCCHUCKOW TPaKIAHCKOW MICHTHYHOCTH: MaTPUOTH3MA, yBaxkeHUs K OTeuecTBy,
IIPOLUIOE M HACTOSAIIEE MHOTOHAILMOHAJIBHOIO Hapoja Poccum; o0cCOo3HaHHME CBOEH OITHUYECKOH
IIPUHAJICKHOCTH, 3HAHUE UCTOPHH, S3bIKA, KYJIbTYpPBl CBOETO HApPOJa, CBOErO Kpasi, OCHOB KYJIbTYPHOIO
Hacienuss HapoaoB Poccum M yenoBedecTBa; YCBOEHUE TI'yMaHUCTMYECKHX, JCMOKPAaTHYECKHX U
TPAIUIMOHHBIX IEHHOCTEH MHOTOHAIIMOHAIBFHOTO POCCHHCKOTO 0OIIecTBa; BOCIHUTAHHWE YYBCTBA
OTBETCTBEHHOCTH U A0jra nepeq Ponunou;

2)  ¢dopMHpOBaHHE OTBETCTBEHHOTO OTHOIICHHUS K YUCHHIO, TOTOBHOCTH U CIIOCOOHOCTH O0Y4YarOImInXcs
K CaMOpa3BUTHIO U caMOOOpa30BaHUIO HA OCHOBE MOTHBALMU K OOYYEHHIO M MO3HAHHIO, OCO3HAHHOMY
BbIOOpY M MOCTPOCHUIO JalbHENIIeNH HHANBUIYaIbHON TPaeKTOPUH 00pa3oBaHMs Ha 06a3e OPUEHTHUPOBKHU
B Mupe npodeccuil U nmpodecCHOHATBHBIX NPEANOYTEHHH, ¢ Y4eTOM YCTOHUYMBBIX I103HABaTEIbHbIX
MHTEPECOB, a TAaKXKe Ha OCHOBE ()OPMHUPOBAHUS YBAXKUTEIBHOTO OTHOLICHMS K TPYAY, Pa3BUTHUS OIbITA
y4acTus B COLIMAIIBHO 3HAUUMOM TPY/IE;

3)  ¢dopMupoBaHHE LEIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKd M OOIIECTBEHHOM NPAKTHUKH, YUUTBHIBAIOILEIO COLUANBHOE, KYJIbTYpHOE, S3BIKOBOE, JTYXOBHOE
MHOT000pa3ue COBPEMEHHOT'O MUPA,

4)  (GopMHpPOBaHHE OCO3HAHHOIO, YBKHTEIBHOTO W JOOPOXKEIATEIBHOIO OTHOLICHUS K JPYromy
YeJI0BEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYJIbTYpE, SI3bIKY, BEpE, I'PaXJAaHCKOW MO3UIMH, K UCTOPHH,
KYJIbTYpPE, PEJIUTUH, TPAAULMSIM, sI3bIKaM, IIEHHOCTSIM HapoaoB Poccum m HapoJoB MHpa; TOTOBHOCTH U
CIOCOOHOCTH BECTH TUAJIOT C JPYTUMHU JIFOAbMHU U IOCTUTaTh B HEM B3aUMOIIOHMMAaHUS;

5) ocBOeHHE COIMATIBHBIX HOPM, TPABHJ MOBEACHUS, POJiciH U (HOPM COLMATBHON KHU3HU B TPYIIAX U
cooO11ecTBax, BKJIIOYasi B3pOCIbIE U COLMANIbHBIE COOOIIECTBA; YYacTHE B IIKOJILHOM CaMOYIPABICHUU U
OO0IIECTBEHHO U3HU B Mpe/ieax BO3PACTHBIX KOMIETEHIUH ¢ Y4€TOM PErHOHAIBHBIX, STHOKYIBTYPHBIX,
COLIMAJIBHBIX U YKOHOMHYECKHX 0COOEHHOCTEH;

6) pa3BUTHE MOPAJIHLHOTO CO3HAHMS M KOMIIETCHTHOCTH B PEIICHUH MOpPAJbHBIX MPOOJIEM Ha OCHOBE
JUYHOCTHOTO

BbIOODA, (hOpMHUPOBaHHE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOT'O IMOBEJCHUS, OCO3HAHHOTO U
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHBIM MTOCTYIIKAM;

7)  ¢dopmupoBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEHHH W COTPYJHHYECTBE CO
CBEpCTHHKAMM, JE€THMH CTApIIEro M MIIAJIIEro BO3pacTa, B3POCIBIMH B IpoIecce 00pa3oBaTEeIbHOM,
OOIIIECTBEHHO IOJIE3HOH, yd4eOHO-NUCCIIE0BATENBCKOM, TBOPUECKOW U IPYTHX BHIOB JIESTEILHOCTH;

8) ¢dopMmupoBaHHE IICHHOCTH 370pPOBOr0 M 0Oe30macHOro oOpa3a JKM3HH, YCBOCHHE IPaBHII
HHAUBUAYAJIBHOI'O0 U KOJIJICKTUBHOT'O 0€e301acHOro IIOBCACHUS B ‘—IpeBBBI'—IaﬁHBIX CUTyalusX, YIPOXKAOMIUX
KHU3HHU U 300POBBIO J'II-O)IGI\/’I, IIpaBHJI IOBCACHUA HAa TPAHCIIOPTE U HA JOpPOrax;

9) dopmupoBaHHE OCHOB SKOJIOTHYECKONH KYJIBTYpbl, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO MBIIUICHHUS, Pa3BUTHE OTBITA SKOJIOTHYECKU OPUEHTHUPOBAHHOM peIeKCHBHO-OIIEHOUHOM
U TIPAaKTUYECKOM JIeATENHHOCTH B )KU3HEHHBIX CUTYAIUSX;

10) oco3HaHUWe 3HAUCHHS CEMBbH B )KHM3HH YEJIOBEKA M OOIIECTBA, MPUHATHE [IEHHOCTH CEMEHHOMN KHU3HH,
YBOXKUTEIHHOE U 3a00TIMBOE OTHOIICHHUE K YWICHAM CBOCH CEMBU;

11) pa3BUTHE YCTETUYECKOTO CO3HAHMS YepPe3 OCBOCHHE XYI0KECTBEHHOTO Hacje s Hapo10B Poccun n
MUPa, TBOPUYECKOU JIEATEIHHOCTH 3CTETUIECKOTO XapaKTepa.



JInyHOCTHBIE Pe3YabTATHI JAJS [JIYXHX, CJIA00CIBINIAIINX, MO3THOOTJIOXIINX 00yYAIOIIHXCS:
CIIOCOOHOCTH K COITMAIBHOM aJanTallid U WHTETPaIliKi B OOMIECTBE, B TOM YHCIIC MPU PealTi3aluu
BO3MOXXHOCTEH KOMMYHHKAITMM HA OCHOBE CIIOBECHOW peuM (BKIIOYasi YCTHYI0O KOMMYHHKAITUIO), a TAaKKe,
MIPH JKEJIAHUHM, KOMMYHHUKAIIUU Ha OCHOBE JKECTOBOW PEUM C JIMIIAMH, UMCIOIIMMH HAPYIICHUS CIIyXa;
JIM4HOCTHBIE PE3yNbTAThI ISl 00YJAIOIINUXCS C HAPYIICHUSIMU OTIOPHO-ABUTATEIHHOTO ariapara:
BJIaJICHHE HaBbIKAMH ITPOCTPAHCTBEHHOM M COIMAIbHO-OBITOBOM OPUEHTHPOBKH;
YMEHHE CaMOCTOSITEIILHO U 0€30MacHO MEePEABUTAThLCS B 3HAKOMOM U HE3HAKOMOM MPOCTPAHCTBE C
UCIIOJIB30BAHUEM CIICIIUAIEHOTO 000PYIOBAHHUS;
CIIOCOOHOCTH K OCMBICICHHIO U AU PEpeHIINAUN KapTUHBI MUPA, €€ BPEMEHHO-TIPOCTPAHCTBEHHOM
OpraHu3aIui;
CIIOCOOHOCTH K OCMBICIICHUIO COIMATBHOTO OKPYKCHHSI, CBOCTO MECTa B HEM, IPUHSITHE
COOTBETCTBYIOIIMX BO3PACTy IEHHOCTEH U COIMAIBHBIX POJICH;
JInaHOCTHBIC PEe3yabTAThI ISl O0YUAIONIUXCS C PACCTPONCTBAMHU aYyTHCTUYECKOTO CIICKTpA:
(dbopMHUpOBaHHUE YMEHHUS CIIEIOBATh OTPAOOTAHHON CUCTEME MPaBUJI TIOBEJICHHUS M B3aUMOJICHCTBHUS B
MIPUBBIYHBIX OBITOBBIX, YI4COHBIX U COIMAIBHBIX CUTYAIUSX, YICPKUBATh TPAHUIIBI B3AUMOCHCTBHUS,
3HaHUE CBOMX IPEANOYTCHUH (OrpaHUYeHHIT) B OBITOBOM cepe u chepe HHTEPECOB.
MeTtanpeaMeTHbIe pe3yJIbTAThHI:
1) yMeHHe caMOCTOSTENILHO OMPEACIIAThH IS CBOEr0 00YYEHHsI, CTaBUTh U (POPMYITHPOBATh I CeOst
HOBBIC 33Jlaud B y4eOe W TIO3HABATEIHHOW JEATEIHHOCTH, Pa3BHBaTh MOTHBBI M WHTEPECH CBOCH
IMO3HABATCIIbHOM JESITEIIFHOCTH,
2) yMEHHE CaMOCTOSITEIbHO IUIAHMUPOBATH IMYTH JOCTH)KCHHUS II€JCH, B TOM YHUCIE aJbTePHATHUBHBIC,
OCO3HAHHO BBIOMPATh Hanboee F3P(HEeKTUBHBIC CIIOCOOBI PEIICHUsT YIeOHBIX M MO3HABATEIBHBIX

3a/1a4;

3) yMeHHe COOTHOCUTDb CBOM JICUCTBHS C IUITAHUPYEMbIMHU PE3YJIbTaTaMH, OCYIIECTBIISITh KOHTPOJIb CBOCH
JESATEILHOCTH B TPOIECCE JOCTIIKEHHSI pe3yibTaTa, OMPENeNsATh CHOCOObI JEHCTBUM B paMKax
MPEIOKCHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTHPOBATH CBOU JEHCTBUS B COOTBETCTBHH C
M3MEHSIIOLIENCS CUTYaLlUEe;

4) yMeHHe OICHHBATh MPAaBUIILHOCTH BBIMOJHEHUS y4eOHOH 3a1auu, COOCTBEHHBIE BO3MOXHOCTH €€
pELIEHHUS;

5) BiajgeHne OCHOBaMH CaMOKOHTpOJIS, CAMOOIICHKH, TPHHATHS PpEIICHWH ¥ OCYIIECTBICHHS
OCO3HAHHOTO BBIOOpa B yueOHOH U MO3HABATEIHHON AESITENEHOCTH;

6) YMCHUC ONpCACIIAATL  IIOHATUA, CO31aBaThb 0606IJ_ICHI/I$I, YCTaHABJIMBATb
aHaJIoTuu, KJ'IaCCI/I(i)I/IHI/IpOBaTI), CaMOCTOSATCIIbHO BI>I6I/IpaTIa OCHOBaHHMA HW KpPUTCPUU I
KJ'IaCCI/I(bI/IKaI_[I/II/I, YCTaHaBJIMBATb NPUYHUHHO-CICACTBCHHBIC CBA3U, CTPOUTH JIOTHYCCKOC

paccykeHue, yMO3aKJItoueHHe (MHIYKTUBHOE, IeAYKTUBHOE 1 [0 aHAJIOTUH) U JIeJIaTh BHIBOJIBI;
7) yMeHHE CO3/1aBaTh, MPUMEHSATh M MPEOOPA3OBBIBATH 3HAKH W CHUMBOJIBI, MOJCIH W CXEMBI JUIs
pelieHns yueOHBIX U MO03HABATEIbHBIX 3a7a4;
8) cMBICIIOBOE YTEHHE;
9) yMeHHe OpraHM30BBIBaTh Y4eOHOE COTPYIHHYECTBO M COBMECTHYIO JICATEIBHOCTH C YYHUTEICM U
CBEpCTHHKaMH; paboTaThb WHIAMBUAYAIBHO M B TpYIE: HaXOAWTh OOIIEe pelleHHe W pa3peliarhb
KOH(JIMKTHI HA OCHOBE COTJIaCOBaHMS MO3UIMNA U yueTa HHTEpeCcoB; (OpMYyIUPOBaTh, apryMEHTHPOBATh
Y OTCTauBaTh CBOE MHEHHUE;
10) yMeH#e 0CO3HAHHO UCIIOIh30BaTh PEUYEBbIC CPECTBA B COOTBETCTBHH C 3a/1aueii KOMMYHHUKAIMHU JTs
BBIPQXXEHUS CBOUX YYBCTB, MBICJIEH U MOTPEOHOCTEN; MITAHUPOBAHUS U PETYJISIIUU CBOEH 1€ATEIbHOCTH;
BJIa/ICHNE YCTHOM U MMCBMEHHOW PEUBI0, MOHOJIOTUYECKOH KOHTEKCTHON PEUBIO;
11) ¢dopmupoBaHHe M pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJIb30BaHHUS HH()OPMAIMOHHO-
KOMMYHHKaIMOHHBIX TexHosorui (manee MKT- xoMmmereHnumn); pa3BUTHE MOTHBALMU K OBJIAJIECHUIO
KYJIbTYPOH aKTUBHOTO MOJIb30BaHUS CIOBapSAMHU U APYTUMH IOUCKOBBIMH CUCTEMAaMU;



12) popmupoBaHHe 1 pa3BUTHE IKOJIOTUUESCKOTO MBIIILICHHS, YMEHHE IPUMEHSTH €ro B T03HABATEIIHHOM,

KOMMYHUKATHBHOM, COIIMAILHON MTPAKTUKE U MTPOPECCHOHATBHOW OPHCHTAIINH.
MeTanpeaMeTHble pe3yJibTaThl JJIsl [IyXUX, C1200CABIIIAIIMX, TO3IHOOIIOXIINX
0o0y4yaloImmxcs: BIIaJIcHUE HABBIKAMH ONPEACTICHHUS U UCTIPABIICHUS CIICIM(PUUECKIX OIIHO0K
(arpaMMaTH3MOB) B MMCHMEHHOM U YCTHOM peyH;
MertanpeaMeTHbIe pe3yibTaThl A1 00Y4aOIUXCs C paCCTPOMCTBAMU ayTUCTUYECKOIO CIIEKTpa:
(bopmHpoBaHUe CIIOCOOHOCTHU IIAHUPOBATH, KOHTPOJIUPOBATh U OLIEHUBATH COOCTBEHHbBIE YUEOHbBIE
JIeMCTBUS B COOTBETCTBUH C ITOCTABICHHOM 3a/laueil M YCIOBUSAMU €€ peaau3aly npu
COITPOBOKIAIOIIEH TOMOIIIHN MeJarOTHYeCKOro paboTHUKA U OPraHU3YIOIIEeH TTOMOIIH THIOTOPA;
¢dbopmupoBaHUE YMEHHS OTIpeNeNATh Hanbosee 3P PpeKTUBHBIE CIOCOOBI JOCTHKEHHS PE3YNbTaTa MpH
COIIPOBOKAIOIIEH TOMOIIM e1arornyeckoro pabOTHUKA U OPraHU3yOLIEH TOMOIIH ThIOTOPA;
(GopMHpOBaHNE YMEHHMS BBINOIHATh ACHCTBUS 10 33JaHHOMY aJIFOPUTMY WM 00pa3ily npu
COITPOBOKIAIOIIEH MOMOIIM NIeIarOrnYecKOro paboTHUKA U OPraHU3YIOLIeH MOMOIIHU ThIOTOPA;
(dopMHpoBaHHE YMEHHS OLICHUBATh PE3YIbTAT CBOCH JEATEIILHOCTU B COOTBETCTBUH C 33aHHBIMU
ATaJIOHAMHM NIPU OPTraHU3YIOLIEH TOMOIIHU ThIOTOPA;
dbopmMHpoBaHUE YMEHHS aJICKBAaTHO pearupoBaTh B CTAHJAPTHON CUTYallMu HA yCIleX U Heyaady,
KOHCTPYKTHBHO JIEHCTBOBATh AK€ B CUTYAIUSAX HEycrexa Py OpraHu3yIoLield NOMOILHU ThIOTOPa,;
pa3BUTHE CIOCOOHOCTH CAMOCTOSITETIHHO OOPAaTUTHCS K MEIarorndeckoMy pabOTHUKY
(menaroryncuxosory, CouraabHOMY MEJarory) B cilydyae JIMYHBIX 3aTPYAHEHUM B PEIIEHUN KaKoro-
1100 BOIIPOCa;
(dopMHpOBaHUE YMEHHS aKTUBHOTO MCITOJIb30BaHUS 3HAKOBO-CHMBOJIMYECKUX CPEACTB JIJIs
npejcTaBieHns HHPOPMALUU 00 U3ydaeMbIX 0OBEKTaX U MPOLEccax, pa3IMYHbIX CXEM PELICHUs
y4eOHBIX U MPAKTHUECKUX 3aJjay IPU OpraHU3yIoLIel NOMOILM MeJarora-fcuxosora u TbloTopa;
pa3BUTHE CIIOCOOHOCTH KPUTUYECKH OLIEHUBATh U UHTEPIIPETUPOBATH MOJy4aeMyro HH(OPMALIHIO U3
Pa3IMYHBIX CAMOCTOSITENIBHO JIECTBOBATh B COOTBETCTBUM € 33JaHHBIMU ATAJIOHAMM IIPU MTOUCKE
UH(pOPMALIMU B pa3IMYHBIX HCTOYHHUKAX, UICTOYHUKOB.

IIpenmeTrHble pe3yJbTaThl:

1) (I)OpMI/IpOBaHI/Ie MNEPBOHAYAJIBHBIX CUCTCMATU3WUPOBAHHBIX HpCZ[CTaBHCHI/Iﬁ O BCIICCTBAX, UX
MPpEBpaAlICHUAX U IMTPAKTUICCKOM IMMTPUMEHCHUHN; OBJIAJICHUC MMOHATUUHBIM arrapaTomM U CUMBOJIMYCCKUM
SA3BIKOM XHMMUH,

2) 0CO3HaHUE 0OBEKTUBHOW 3HAYMMOCTH OCHOB XMMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, XMMUUYECKUX MPEBpaIlleHu HEOPraHNYECKUX U OPraHMYECKUX BEIIEeCTB KaK OCHOBBI
MHOTHX SIBJICHUI KMBOW M HEXUBOU ITPUPO/IbI; YIIIyOJIeHHE TPEACTABICHUI O MaTEpUAIbHOM €INHCTBE
MHpA;

3) oBIIaieHNEe OCHOBAaMH XMMHUYECKOW TPaMOTHOCTH: CIIOCOOHOCTBIO aHATU3UPOBATh U OOBEKTHBHO
OIIEHUBATh KU3HCHHBIC CUTYAIINH, CBSI3aHHBIE C XMMHUEH, HaBBIKAaMH OE301TaCHOTO 0OpaIIeHus ¢
BEIIECTBAMH, UCTIOJIb3yEMbIMHU B IIOBCETHEBHON KU3HU; YMEHUEM aHAJIM3UPOBATh U IUIAHUPOBATh
HKOJIOrNYecKr 0€30MacHOe MOBEICHHE B IEIIX COXPAHEHHNS 30POBbS 1 OKPYKAIOIIEH CPe/Ibl;

4) hopMHUpOBaHHWE YMEHHI YCTAaHABINBATEH CBSI3H MEK/y PEaIbHO HAOII0AaeMbIMUA X UMUYECKUMHU
SABJICHUSAMMU U IIPOLECCaMU, ITPOUCXOAAIIUMUA B MUKPOMUPC, 06LHCHHTb IIPUYHHBI MHOFOO6pa3I/I$I BCIICCTB,
3aBUCUMOCTH UX CBOICTB OT COCTaBa 1 CTPOCHU, a4 TAKIKC 3aBUCUMOCTD ITPUMCHCHU A BCUICCTB OT UX
CBOICTB;



5) nproOpeTeHne ONbITa UCTIONB30BAHUS PA3IUYHBIX METOJIOB 3YUCHHUS BEIIECTB: HAOIIOACHUS 3a UX
MPEBpAICHUSIMHA TIPU TIPOBEICHUH HECIOKHBIX XHMUYECKHX SKCIIEPUMEHTOB C HCIOJIb30BAHUEM
nabopaTOpHOTO 000PYIOBAHMS U IPUOOPOB;

6) dopmupoBanue npeacTaBICHUN O 3HAYCHUU XUMUYECKOW HAYKH B PEIICHHMH COBPEMEHHBIX
HKOJIOTUYECKUX MTPOOJIEM, B TOM YHUCIIE B IPEJOTBPAILEHUH TEXHOTEHHBIX M 9KOJIOTHYECKUX KaTacTpod;

7) IUTs CIETIBIX M CITAa00BUIAIINX O0YYAIOIIMXCS: BIAJCHUE [TPABUIIAMHE 3aITUCH XUMHUYECKHUX (HOPMYIT C
HCIOJIb30BaHUEM Pelbe()HO-TOUCUHON CUCTeMbI 0003HaueHuii JI. bpaiins;

8) JJIA OGy‘-IB.IOHII/IXCH C OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbA: BJIAACHUC OCHOBHBIMUA NOCTYIIHBIMHA
MCTOJaMU HAYYHOT'O ITIO3HAHUS, UCITIOJIb3YCMbIMU B XUMHUH.

2.Conep:xaHue y4eOHOI0 npeaMeTa
8 kiacc

HavaabHble NOHATHS U 3aKOHbI XuMuu (18 u.)

Tena n BewectBa. CBOMCTBA BeUIeCTB. JTaJIOHHbIE (PU3MUECKHE CBOWCTBA BeleCTB. MaTepuaibl U
MaTepuaioBeneHre. Poib XUMUM B JKU3HU COBPEMEHHOTo oOmiecTBa. OTHOLIEHHE O0IIecCTBa K XUMHU:
xeMopmims 1 xeMopoOusi.

Mertoap! n3ydenus xumun. Habmonenue. Dxcnepument. Monenuposanue. Mojenu MaTepualibHble U
3HAKOBBIE WJIX CUMBOJIBHBIE.

I'a3bl. JKupkoctu. TBEpasle BemecTBa. B3auMmHble mepexoipl MEXKIY arperaTHbIMM COCTOSIHUSMU
BEIIECTBA: BO3rOHKa (CyOnumanus) M JecyOonumanus, KOHICHCAIMs U HCIapeHHe, KpUCTaLTU3alus |
IIJIaBJICHUE.

®uznyeckue sBiaeHUs. YucTble BemecTBa U cMecu. ['oMOreHHble U rereporeHHsle cmecu. Cmecu
razoo0Opassple, kuakue ©u TBEpABIE. CHocOOBl pa3ieNieHuss CMECEe: MEeperoHkKa, WM JUCTHIUIALINS,
oTCTauBaHue, (PUIBTPOBaHME, KPUCTAIIM3aLUsl WM BbllapuBaHue. Xpomarorpadus. Ilpumenenue stux
croco0o0B B J1ab0OpaTOPHOM MPAKTUKE, HA POU3BOJICTBE U B OBITY.

XuMHYeCcKue AIeMEHThl. ATOMBI M MoJeKynsl. IIpocTeie M ciokHbIE BeniecTBa. AJIOTpPONHs HA
npuMmepe kuciaopojga. OCHOBHBIE TOJOXKEHUS aTOMHO - MOJIEKyJsipHOro yueHus. Monel. BemecTsa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOCHHSI.

3Haku (CHMBOJIBI) XUMHMUYECKUX 3JIeMeHTOB. MHQopmanus, KOTOPYO HECyT 3HAaKH XUMHUYECKUX
AJIEMEHTOB. OTUMOJIOTUS HAa3BaHUNW HEKOTOPBIX XHWMHUYECKUX »3JeMeHTOB. llepuoanueckas Tabauna
XUMHUYECKHX 371eMeHTOB J[. 1. MeHieneeBa: KOpOTKONEPHUOHBIN 1 JNIMHHONEPUOIHBIN BapuaHThI. [leprnoasl
u rpynimsl. ['1aBHasg u no6ouyHas noarpymnmnsl, uin A- u b-rpynmnel. OTHOCUTeNbHAs aTOMHas Macca.

Xumuyeckue Gopmynbl. Wuaexcel u koa@duimeHtsl. OTHOCHUTENbHAs MOJEKYJIsSIpHas Macca.
MaccoBast 10711 XMMHUYECKOTO 3JIeMEHTa B coeuHeHuu. WHpopmanus, KOTOpYI0 HECyT XMMHUYECKHe
bopmyIIbI.

BanentHocts. CTpykTypHBIE (OpMyibl. XHUMHUYECKHE 3JEMEHTBHl C IMOCTOSHHON M NepeMEeHHOU
BaJICHTHOCTHI0. BbIBOI popMyIibl coeiHEeHus 10 BaeHTHOCTH. OnpeaeneHne BaleHTHOCTH XUMHYECKOTO
aneMeHTa no (opmyne BemecTBa. CocTaBieHNEe Ha3BaHUN COEIMHEHHM, COCTOSIINX U3 ABYX XUMHUYECKUX
3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTABA BELIECTB.

Xumuueckue peakuuu. PeareHTsl 1 npoaykThl peakunu. [Ipu3Haky XuMUYECKUX peakiuid. Y CIIOBUs
UX NIPOTEKAHUA U IpeKpalieHus. Peakuyuu ropeust. OK30TEpMUYECKUE U SHAOTEPMHUYECKNE PEAKIIMH.

3aKOH COXpaHEHHUs Macchl BELIECTB. XHUMHUYecKHe ypaBHeHUs. (CoOCTaBIEHHME XUMHUYECKHX
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ypaBHeHHH. MHpOpMaIus, KOTOpYIO HECET XMMUYECKOE YpaBHEHHE.

Knaccugukanus XuMHUYECKUX pEeakIfii M0 COCTaBy W YHMCIY PEareHTOB U MPOAYKTOB. THIIBI

XUMHUYECKUX peaKIuii. Peakiuu coeTMHEHMS, pa3ioKeHUs, 3aMeleHns 1 oOMeHa. Katanu3atopsl v KaTtamus.

JdemoHcTpauuu

* Komrekuust MaTepuanoB U U3JIEIUN U3 HUX.
*  Mopenu, ucnosib3yeMble Ha Ypokax (hU3HKH, OMOJIOTUH U reorpaduu.
* OObEMHBIE U NIAPOCTEPIKHEBBIE MOJIEIHN HEKOTOPBIX XUMUYECKUX BEILIECTB.

* Moaenu KpUCTaJUIMYECKUX PEIIETOK.

Cobupanue npubopa Jyist MOJIy4eHuUs ra3a v MPoBEepKa ero Ha FrepMETUYHOCTb.

* Bosronka cyxoro ib/1a, Hofa win HadTaalHa.
* ArperaTHbl€ COCTOSIHUS BOJBI.

PaS,Z[eJ'IeHI/Ie JABYX HECMCHIMBAKOIIUXCA )I(H,I[KOCTGI;'I C IIOMOIIIBIO ﬂCHHTCHBHOﬁ BOPOHKH.

e JlucTHILUIATOP U ero paboTa.

* VYcraHoBKa /U1 QUIBTPOBAaHUS U €€ padoTa.

* VYcraHoBKa JUIs BhIIapUBaHUs U €€ paborta.

* Kosutekuus ObITOBBIX PHOOPOB Ui GUIBTPOBAHMS BO3YXA.

Paznenenue kpacsimero Bemiectsa guomacrepa ¢ MOMOIIbI0 OyMakHOM XpoMaTorpaduu.

*  Mogenu alI0TPONHBIX MOAU(UKALIMHA YTIEpOaa U CEPHI.
* [lomyuenue o30Ha.
* Tloptpetsl . A bepuenuyca u J[. 1. Menneneesa.

KopoTkonepnoHbiil v JUIMHHONIEpUOAHBIA BapuaHThl [lepunogudeckoit cucremsl . M. Menneneesa

* KoHcTpynpoBaHHE MIApOCTEPKHEBBIX MOJEIIEH MOJIEKYIL.

* Annapat Kunna.

* Pa3noxxeHue 6uxpomara aMMOHHSL.

* T'opeHue cepbl U MATHUEBOU JICHTHI.

* Iloptpersl M. B. JlomonocoBa u A. JI. JlaByasse.

*  OnbIThl, WITIOCTPUPYIOIIKE 3aKOH COXPAaHEHUsI MacChl BEILIECTB.

Topenne docdopa, pacTBopeHne NPOIyKTa TOPEHHS B BOJIC M UCCIICIOBAHUE TTOJIY4CHHOTO PacTBOPa
JAKMYCOM .

* BsanmopeiicTBue COITHON KUCIOTHI C IMHKOM.

[Tomyuenue ruapokcuaa meau(Il) u ero paznokeHue npu HarpeBaHHUH.

JlaGopaTopHbie ONBITHI

1. OsnakomieHME ¢ KOJUIEKIUEN Ta00PaTOPHOM ITOCYIBL.

2. TIposepka mpubopa JIst MONyYeHHs Ta30B Ha FEPMETHYHOCT.

3. O3HaKoMIICHHE C MUHEPAIaMHt, 00Pa3yIOIIUMH TPAHUT.

4. TIpuroToBIeHHE TETEPOTEHHON CMECH MOPOIIKOB CEPBI U JKEIE3a U UX Pa3IeiIeHuUeE.

5. BsaumoseiicTBre pacTBOPOB XJIOPHUIOB M HOIMIOB KAllMs ¢ paCTBOPOM HUTpaTa cepedpa.
6. Iony4enne ruapokcuaa meau(I) u ero B3aMMOIEHCTBHE C CEPHOM KMCIOTOM.

7. BzaumogeiicTBue pacTBOpa COIBI C KUCIOTOM.
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. HpOBCpKa 3aKOHa COXPAaHCHUS MACChI BCUICCTB HA IIPUMCPC B3aUMOJSUCTBHUS IIETOYM U KUCIOTHI.

HpOBCpKa 3daKOHa COXPAaHCHUS MACChI BCIICCTB HA IPUMEPC B3aUMOJICMCTBUS IIEIOUYHM U COJIM KeJle3a
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10. Pasznoxenue nepokcuaa BOAOPOIA ¢ MOMOIIBIO okcuaa Mapranna (1V).

11. 3amemenue xene3oM MeaU B MEAHOM KYIIOPOCE.

IIpakTuyeckue padorTbi:

Ne 1«3nakomMcTBO ¢ 1abopatopHbiM 0bopynoBanueM. [IpaBuiia TeXHUKH 6e301acHOCTH Mpu padoTe B
kabuHere xumun. Hexotopsie BUIbI paboT».

Ne 2 «AHanu3 mo4YBbD».

BasHeililmme npeacraBuTe 1M HEOPraHU4ecKuX BelecTs. KomyecTBeHHble OTHOIIEHHS B XUMuM (17 4.)

Cocras Bo3nyxa. [lonsarue 06 00bEMHOI 1071€ KOMIIOHEHTA IPUPOIHOM T'a30BOM CMECH — BO3TyXa.
Pacuér 00bEMa KOMIOHEHTa ra30Boil cMecH 0 ero 00beMHOM J0J1€ U HA00O0pOT.

Kucnopon. O3zon. Ilonydyenue xucimopona. CoOupaHue W paclio3HaBaHUE KHUCIOpoaa. XUMHUYECKHE
CBOMCTBA KHCJOPOJA: B3aUMOJICHCTBUME C METAUIaMH, HEMETaUlaMd M CJIOXKHBIMU BEIIECTBAMHU.
[Tpumenenue kucnopoaa. KpyroBopor kuciaopoja B mpupo/e.

Oxcuapl. OOpa3oBaHue Ha3BaHUN OKCHIIOB 10 uUX (opmynaMm. CocraBineHue GpopMysn OKCHAOB MO HX
Ha3zBaHMsIM. [IpencraBuTeny OKCUIO0B: BOJA U YIJIEKUCIIbIN Ia3, HeraméHas u3BecTb.

Bonopon B npupoze. @uznyeckue 1 XMMHUUECKHUE CBOMCTBA BOJIOPOA, €r0 MOJyuYeHUE U IPUMEHEHHUE.

Kucnotsl, ux cocras u kinaccubukanus. Maaukaropsl. Tabnuua pactBopumoctu. ConsiHas u
CepHasi KUCIIOThI, UX CBOMCTBA U IPUMEHEHUE.

Conu, ux coctaB u Ha3BaHus. PactBopuMocTs cosneli B Bojie. [IpencraBurenu coneit: Xmopu HaTpus,
kapOoHaT HaTpus, pocdar KanbIys.

[Tocrostnnass ABoraapo. KosmmuectBo BemectBa. Mousib. MosipHas macca. KparHbele envHUIBI
U3MEpPEHUs] KOJIMYECTBA BELECTBA — MWJIUMOJIb U KUJIOMOJIb, MUJUIUMOJISIPHAsE U KHJIOMOJISIPHASL MaccChl
BELIECTBA.

Pacuérbl ¢ Kcronb30BaHUEM MOHATUN «KOJUYECTBO BELIECTBAY», «MOJIIPHAS Maccay, «IOCTOSHHAs
ABoraapo».

3akoH ABoraipo. MossipHblit 00bEM ra3000pa3HbIxX BemiecTB. OTHOCHUTENIbHAS IIOTHOCTh OJTHOTO rasa
10 IPYrOMy.

KpaTHble enuHMIBI W3MEPEeHUs — MUUTUMOJISIPHBIA M KWJIOMOJISIpHBIH 00BEMBI Ta3000pa3HbIX
BELIECTB.

Pacu€rbl ¢ MCHOIB30BaHUEM MOHATUH «KOJMYECTBO BELIECTBA», «MOJISIpHAs Maccay, «MOJSPHBIN
00BEM razoBy», «IIOCTOSTHHAsT ABOTaapoy.

Pacu€rbl ¢ MCHOIb30BaHUEM TOHATUN «KOJMYECTBO BEILLECTBA», «MOJSPHAs Maccay», «MOJIIPHBIH
00BEM T'a30BY», «UUCIIO ABOTaJPO».

I'mapocdepa. Kpyrosopor Boasl B mpupoge. Pdusnueckume M XMMHUYECKHE CBONCTBA BOJBI:
B3aMMO/JIEICTBUE C OKCUAAMH.

OcHoBaHusl, UX cocraB. PacTBOpuMOCTb OCHOBaHMWIl B Boje. I3MeHeHue OKpacku MHIMKaTOpPOB B
1ies104Hoi cpeae. IlpencraBureny menoden: ruApOKCUABI HATPUS, KK U KaJbIUs.

PactBoputens n pacrBopénHoe BemecTtBo. PactBopbl. PactBopenme. I'mapartsl. MaccoBas pons
pacTBopéHHOro BemiecTBa. Pacué€rhl, CBSi3aHHbIE C HCIOJB30BAHMEM TMOHSTHUSI «MaccoBas JOJs
PacTBOPEHHOTO BELIECTBA.

JdemMoHcTpanuu

* OmnpeneneHue coepKaHus KUCI0pPOIa B BO3yXe.

* IlonydeHne kucaOpoIa pas3iioKEHUEM NIEPMAaHraHaTa Kajlus U IepoKcuaa

BOAOpPOJA.

* CoOupaHue METOJJOM BBITECHEHHUS BO3/1yXa U BOJIBI.

* Pacno3HaBaHu€ KHCJIOpOA.

* T'openue maruus, xeinesa, yris, cepbl v ¢pochopa B KUCIOpOE.



*  Komnekuus oKCUAOB.
* [lomydenue, cobnpanue u pacro3HaBaHUE BOJIOPOAA.
* ['opeHue Bomopoa.
* BzaumopeiictBrue Bogoposaa ¢ okcuaom meau(1l).
*  Kounekuuss MUHEpATbHBIX KUCIIOT.
* IlpaBuiio paz0aBieHus cepoil KUCIOTHI.
*  Komiekuus coeil.
* Tabnuua pacTBOPUMOCTH OCHOBAHUMN, KUCIIOT U COJICH B BOJIE.
Hexotopsie MeTasmibl, HEMETaUIbl U COCIMHEHUS KOJIMYECTBOM BellecTBa B 1 MOJIb.
*  Mogenb MOJSIpHOTO 00bEMa Ira3000pa3HbBIX BEILIECTB.
JlabGopaTopHble ONBITHI
12.TlomyTHEHHE M3BECTKOBOM BOIBI PH MIPOIYCKAHMHU YITIEKKCIIOTO rasa.
13.ITonyuenue Bomopoaa B3aMMOAEHCTBAEM IMHKA U COISHOM KUCIIOTBI.
14 PacniosnaBanue KMCIOT HHAUKATOPAMH.
15. M3ameHeHne OKpack HHAUKATOPOB B IIEJIOYHOM Cpeie.
16. O3HaKOMJICHHE C ITpenapaTaMy JOMAIIIHEeH WK IIKOJIbHOU alTeYKH — PAaCTBOPAMHU MEPOKCHIA BOJOPOIA,
CIIUPTOBOM HACTOMKHU MOJA Y HAIIATBIPHOTO CIIUPTA.
I[MpakTuyeckue padoTbi:
No 3 «Ilonyuenue, cobupanue U paclio3HaBaHUE KUCIOPOIay.
Ne 4 «[lonydenue, cobupanue 1 pacrio3HaBaHUE BOJAOPOIA.
Ne 5 «IIpuroroBieHue pacTBOPOB COJEH C UX 3aJaHHON MacCOBOU JOJIEH».
OcHOBHBIE KJIACChI HEOPTAHUYECKUX coequHeHnH (9 4.)
O60061eHne cBeieHn 00 OKCHIaxX, X Kiaccu(UKaluK, Ha3BaHUSAX U CBOMCTBAX.
CriocoObI TOTy4eHUsT OKCHIOB.
OcHoBaHus, UX KJIaccu(puKaims, Ha3BaHUs U CBOMCTBa. B3anuMojeiicTBre ¢ KUCTOTaMH, KUCIIOTHBIMHU
OKCHJaMU U coJisiMH. Pa3znoxxenne HepacTBOPUMBIX OCHOBaHHM. CrTOCOOBI MOTyUYeHUsST OCHOBAHUM.
Kucnotsl, nx knaccudukamnus u HazBanusa. OOIMe XUMUYECKUE CBOMCTBA KUCIIOT. B3anmoeiicteue
KHUCIIOT C MeTalaMU. ODJIEKTPOXUMHUYECKUU psJ HaNpsHKeHWM MeTaioB. BzaumopneilcTBue KUCIOT €
OKCUJaMU METAaJUIOB.
B3anMopeiicTBue KHCIIOT € OCHOBAHMSIMHM — peakiusi HeUTpanu3anuu. B3auMopaeilcTBUE KHCIOT C
COJISIMU. [Tonyuenne 6eCKUCTOPOTHBIX
1 KHCIIOPOJCOAEPHKAIINX KUCIOT.
Comu, ux knaccudukainus u cBoicTBa. BzaumoneicTBue cosieit ¢ MeTajiiiaMu, 0COOEHHOCTH 3TUX
peakuuii. BzaumopaencTBue coieit ¢ CosMu.
['eneTndeckue psipl MeTaIIa M HEMeTallIa. [ eHeTnueckasi CBs3b MKy KIacCaMl HEOPTaHUIECKUX
BEILIECTB.
JlaGopaTopHbie ONBITHI
17. B3aumMo1eicTBHE OKCUA KAJIbLUs C BOJIOM.
18.IToMyTHEHUE N3BECTKOBOM BOBI.
19. Peakius HeUTpanu3anuu.
20. [Tonmyuyenue ruapokcuna menu (1) 1 ero B3anMoieficTBHE C KUCIOTOM.
21.Paznoxenue ruapokcuaa meau (II) mpu HarpeBanum.
22.B3auMoaencTBIE KUCIIOT C METaJNIAMH.
23.B3auMoeicTBUuE KUCIIOT C COJISIMM.
24.0O3HaKOMJIEHUE C KOJJIEKIIMEH coeil.



25.Bzaumogneiictue cynbdara menu(Il) c xemnezom.
26.B3auMopericTBrE COJIEN C COJISIMU.
27.I'eneTnyeckas CBA3b Ha MPUMEPE COCTUHEHUN ME]IU.
I[IpakTuyeckue padoTbi:

No 6 «PenieHue sKCIEPUMEHTAIBHBIX 3a7a4.

IMepuonuveckuii 3axon u [lepuoguveckasi cucreMa XUMHYECKHX 3JIeMEHTOB
. . MennaesneeBa u crpoeHure aromMa(8 4.)

EcrecTBeHHBIE CEMENCTBA XMMUYECKHUX SJIEMEHTOBIIEIOYHBIE U IIEJIOYHO3EMENbHBIE METAJUIbL,

raJloreHbl, HHEPTHBIE (OmaropoaHbie) ra3el. AMGOTepHOCTh. AM(OTEPHBIE OKCHIBI U THIPOKCHU/IBI.

KomriuiekcHeie con.

Otkpertue J1. U. MenneneeBsim [lepuoauyeckoro 3akoHa u co3aanue um l[lepuoaudeckoi cucTeMbl
XUMHUYECKUX HIIEMEHTOB.

ATombl Kak (hopMa CyIIECTBOBaHHS XHUMHUYECKUX 31eMEHTOB. OCHOBHBIE CBEICHHUS O CTPOCHHUH
aToMoB. JlokaszaTenbCcTBa CIOXKHOCTH cTpoeHuss atoMoB. OmbiTel Pesepdopna. Ilmanerapnas monenb
CTPOEHHUS aToMa.

CocraB aTOMHBIX s1/1€p: IPOTOHBI, HEUTPOHBI. OTHOCUTENbHAS aTOMHAas Macca. B3auMocBsA3b NOHATHIA
IPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAsI Macca.

Muxkpomup. DnekTpoHbl. CTpOEHHUE 3JIEKTPOHHBIX YPOBHEN aTOMOB XUMUYECKUX 37eMeHTOB NeNe 1-
20. TTousTHE O 3aBEPIICHHOM JJICKTPOHHOM YpPOBHE.

N3orombl. ®usnueckuii cMpic cuMBoHKH [lepuoaudeckoii cuctembl. CoBpeMeHHast pOopMyTUpPOBKa
[lepuoanueckoro 3akoHa. M3MeHeHus: CBOMCTB 3JI€MEHTOB B MEPHOAaX U TPYMIax, Kak QYHKIUS CTPOCHUS
ANEKTPOHHBIX 000JI0UEK ATOMOB.

XapakTepucTuKa 3JIEMEHTAa-MeTala U 3JIEMEHTAa-HeMeTallla o UX MoyiokeHuto B Ilepuonnueckoi
cucteMe xumuueckux snemeHToB /. 1. MeHneneena.

JdemMoHcTpanuu
* Paznuunbie popmbl TAOIUI TEPUOTUUECKON CHCTEMBI.
* Mogaenuposanue nocrpoenus Ilepuonuyeckon cucremsl 1. 1. Menneneesa.
* Mogenu aTOMOB XUMUYECKHUX 3JIEMEHTOB.
* Mojenu aTOMOB 3JIeMeHTOB 1—3-T0 Mepro0B
JlaGopaTopHbIe ONBITHI.
28.ITonyuenne ampoTEpHOTO TUAPOKCHIA U UCCIIEIOBAHUE €TI0
CBOMCTB.

XuMnueckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakunu(8 4.)

Honnas xumuyeckast cBsi3b. VoHbI, 00pa3oBaHHBIE aTOMaMH METAJUIOB U HeMETauIoB. CXeMbl
00pazoBaHUsI HOHHOM CBSI3U JUIs OMHAPHBIX coeAMHEHUN. VIOHHbIE KpUCTAIUTMYECKUE PEIETKH U (PU3NYecKue
CBOMCTBA BEIIECTB C 3TUM TUIIOM pelEToK. [IoHsATHE O hOPMYIHHON eTMHMIIE BEIIEeCTBA.

KoBasienTHass xumu4eckass CBA3b. OIEKTPOHHbIE U CTPYKTypHble (opmynsl. KoBaieHTHas
HenoJisipHast cBs3b. CxeMbl 00pa30BaHUs KOBAJIEHTHOW CBS3U JJ11 OMHAPHBIX COEAMHEHUN. MONeKyIsIpHbIE U
aTOMHbIE KPUCTAINTNYECKHE PEIIETKH, U CBOMCTBA BELIECTB C 3TUM THIIOM PEUIETOK.

ONEeKTPOOTPULATENIBHOCTh. Pl snexTpooTpunatenbHOCTH. KoBaneHTHas NOJApHAs XUMHYECKAs
cBsa3b. Jlumonb. Cxembl 0Opa3oBaHMsI KOBAJEHTHOM TOJSPHOW CBSI3M IS OMHAPHBIX COCAMHEHHI.



MounekyJIspHBIE U aTOMHBIE KPUCTANINYECKUAE PELIETKH, CBOMCTBA BELIECTB C 3TUM THUIIOM PEIIETOK.

Mertannuueckas XMMU4ecKasi CBA3b U METAUINYECKas KpUcTauinyeckas pemérka. CBONCTBa BELIECTB
C 3TUM THUIIOM pemeToK. Equnas npuposa XUMHUYECKUX CBS3€EH.

Crenens okucnenusi. CpaBHEHHE CTEIEHU OKUCJICHHUS W BaJleHTHOCTH. [IpaBuna pacuéra crenenei
OKHCIICHUS 110 (OpMYIaM XUMUYECKHX COCAMHEHU.

OKHCINTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeneneHue CTeNneHel OKUCIEHUS s AJIEMEHTOB,
00pa3yoIIKX BElIeCTBa pa3HbIX Ki1accoB. Peakiyy MOHHOro 0OMeHa M OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu. OKUCIUTENb W BOCCTAaHOBUTEIb, OKHCIEHHE M BOccTaHOBJIeHHE. COCTaBI€HHE YpaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIXPEAKIIUN METOJJOM AJIEKTPOHHOTO OasiaHca.

JdemMoHcTpanuu

* Buneo ¢pparments! u cnaiinsl «MloHHas XUMHUECKas CBA3b ».
*  KoJuiekius BeecTB ¢ MOHHOM XMMUYECKOU CBS3BIO.
* Moaenu HOHHBIX KPUCTAUIMYECKUX PELIETOK.
*  BuneodparmenTsl u ciaiinbl «KoBaneHTHaIXUMUUECKAsT CBSI3bY.
* Kouiekuus BemecTB MOJEKYJISIPHOTO U aTOMHOT'O CTPOCHHUS.
* Moaenu MONEKYISPHBIX U ATOMHBIX KPUCTAJUTMUYECKUX PEHIETOK.
*  BuneodparmenTsl u cnaiiapl «MeTandeckas XUMHUECKast CBSA3hY.
*  Komekuus «MeTaibl U CIUIaBbI».
* BzaummojelicTBHE IMHKA C CEPO, COITHOM KHcaoToM, Ximopuaom meau (II).
* T'opeHwne maruusi.
* BsauMmozeiicTBuE XJIOPHON U CEPOBOJOPOAHONU BOJBI.
JlaGopaTopHble ONBITHI
16. Msrorosnenue Moe/H, WTIOCTPUPYIOIIEH CBOMCTBA METAILIMYECKOM CBA3H
IHoBTOpenue(4 4.)
9 kiace
IMoBTOpEHUe U 00001IeHUE CBeeHuIi o Kypcy 8 kiacca (5 4.)

bunapusie coenunennsi. OKCUIBI coeo0pa3yrolrue U Hecoeoopasyronue. [ uapoKCuab:
OCHOBaHUs, aMpoTepHble, KUCIOThL. CpeHre, KUCIble, OCHOBHbBIE COJIH.

O0600611eHne cBeIeHN 0 XUMUYecKuX peakiusax. Kiaccupukanns XuMHUeCKUX peakiuii 1o
Pa3IMYHBIM OCHOBAHMSIM: COCTaBY U YHCITY PEarupyromux U 00pa3yromnxcs BEIIECTB, TEIIOBOMY
3¢ exTy, HaPaBICHUIO, I3MEHEHUIO CTENIEHEW OKHUCIICHHUS JIEMEHTOB, 00Pa3yIOIIUX pearupyromue
BelIeCcTBa, (pasze, NCIOIb30BAHUIO KaTallu3aTopa.

[TonsiTve 0 CKOPOCTH XUMHUYECKOM peakunu. DaKkTopsl, BIMSIOMIME HA CKOPOCTh XUMHUYECKHUX
peaxkuuii: mpupoJia pearupyromux BelecTB, UX KOHIIEHTpAlUs, TEMIIepaTypa, IIomagb CONPUKOCHOBEHUS,
Halnuue katanusaropa. Katamus.

JdemMoHcTpanuu
* O3HaKOMJIEHHUE C KOJJIEKLIHUSIMHU METAINIOB U HEMETAILIIOB.
* O3HakOMJIEHHE C KOJUIEKIHUSIMHU OKCUAOB, KUCIIOT U COJEM.
* 3aBHUCHMOCTb CKOPOCTH XHUMUYECKOM peaKkiuu OT MPUPOJIbl PEarupyrOIINX BEIIECTB.
* 3aBHCHMOCTb CKOPOCTH XHMHUYECKOM peakuu OT KOHLEHTPALUN PEarupyroIiX BEUIeCTB.
* 3aBUCHUMOCTbH CKOPOCTH XMMUYECKON PeaKlUu OT IJIOMIaAN

CONPUKOCHOBEHHMSI pEarupyrouX BeMECTB («KUISIIUHA CION»).

* 3aBHUCHMOCTb CKOPOCTH XUMUYECKOM peakuu OT TEMIIEpaTyphbl pearupyroIinX BEeUIeCTB.
JlabopaTopHbIe ONBITHI
1. BsaumogelicTBue aMMHaKka M XJ0POBOJOPOIA.
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Peakuus nertpanuzanuu.

Habnronenue ternoBoro 3pdexra peakiuu HeHTpanu3aluy.
BsaumoneiictBre cepHoii kucinoTsl ¢ okcuaom meau (11).
PasnoskeHne nepokcua BoAOPO/ia ¢ MOMOIIBIO KaTana3sl KapTodes

o0k w

3aBUCHMOCTh CKOPOCTH XHUMHUUYECKOU PEaKIMK OT IPUPObI pEarupyrolIuX BEIIECTB Ha PUMEpe
B3aUMOJICHCTBHUS PaCTBOPOB THOCYJIb(aTa HATpUs U XJIopuaa 6apus, THOCYIb(aTa HATPUS U COJITHON
KHCJIOTBHI.

/. 3aBUCHMOCTH CKOPOCTH XMMHMYECKOM PEAKLIUH OT IPHPOIbI METAIIOB IIPU UX B3aUMOJIEHCTBHH C
COJISTHOM KHCJIOTOM.

8. 3aBHCHMOCTbL CKOPOCTH XMMHUYECKON PEAKIIUM OT IPHPOIBI KUCIOT IPH B3aUMOIEHCTBUH HX C
JKEIIC30M.

9. 3aBHCHMOCTBH CKOPOCTH XMMHYECKOH PEAKIMH OT TEMIIEPATYPHI.

10. 3aBUCUMOCTHh CKOPOCTH XUMHYECKOM PEAKIIMH OT KOHIICHTPALIIH.

11. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOMN pEaKIMH OT IUIOMIAIA CONPUKOCHOBEHUS PEArupyroIINX BEIIECTB.
3aBUCHUMOCTh CKOPOCTH XUMHUYECKOM PEaKIMK OT KaTaau3aTopa.

XuMHYeCKHE PeaKIMH B PACTBOPaX 3J1eKTPoauToB(10 4.)

[lonatue 00 3NEKTPOIUTUYECKOM IUCCOLMALUHU. OJIEKTPOJIUTHI M HEIJIEKTPOJIUTHL. MexaHu3M
JUCCOLUAIMH 3JIEKTPOJIUTOB C PA3IMYHBIM XapaKTepoM cBsi3u. CTeneHb 3JIEKTPOIUTUYECKON NUCCOLMALINN.
CunbHbIE U crabble AIIEKTPOJIHTHL.

OCHOBHBIE TIOJIOKEHHUSI TEOPUH DIIEKTPOIUTHUECKONW mucconuanuu. Kimaccudukanuss HOHOB U WX
cBoiicTBa. KHCIOTHI, OCHOBAaHUS U COJIM KakK 3JIEKTPOIUTHI. VX Kiaccudukanus 1 qucconyanus.

OO0mue XMMHUYECKHE CBOMCTBA KHUCIIOT: M3MEHEHHE OKpAacKd HHIUKATOPOB, B3aUMOJICHCTBUE C
METaJUIaMH, OKCHJIAMH U THUAPOKCHJAMHMETAIJIOB M COJSAIMH. MOJEKYJIspHble M HOHHBIE (IIOJHBIE U
COKpalIEHHbIE) YPAaBHEHUS PEAKIIUM.

XUMHUYECKUN CMBICI COKPAILIEHHBIX YPABHEHUM. Y CIIOBUS NIPOTEKAHUA PEAKLIMM MEXKIY JIEKTPOIUTAMHU 10
KOHIIA. Psi1 akTHBHOCTH METaJIOB.

OOmuMe XUMHYSCKUE CBOMCTBA INEIOUEH: B3aMMOJICHCTBUE C KUCIIOTaAMHU, OKCHUJAMU HEMETAJLIOB,
consiMu. OOmIMe XUMHYECKHE CBOMCTBAa HEPACTBOPHUMBIX OCHOBAHHM: B3aUMOJEHCTBUE C KHCIOTAMHU,
pa3iIoKeHUE P HarpeBaHUU.

OO0mre XMMHUYECKUE CBOMCTBA CPETHUX COJICH: B3aMMOJICHCTBUE C KUCJIOTaMH, IIE€JI0UYaMHU, COJISIMU
U MeTaju1aMH. B3auMOoJeNCTBUE KUCIIBIX COJIEH CO LIEI0OYaMHU.

I'maponns, kak 0OMEHHOE B3auMo/ieiicTBre comeil ¢ Booi. ['uponn3 conu cUIbHOro OCHOBaHUS U
cnaboit kucnotel. ['maponus comu ¢1aboro OCHOBaHUS U CUIIbHOM kucnoThl. [lkana pH.

CBolicTBa KHACIOT, OCHOBAaHUM, OKCHJIOB U COJIEW B CBETE TEOPUHU NIEKTPOJIUTUIECKON TUCCOLMALINN
U OKHMCIINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

JdemMoHcTpanuu.
* HcnpiTanue BemeCTB U UX PaCTBOPOB HA 3JIEKTPONIPOBOJHOCTb.
* 3aBHCHMOCTb 3JIEKTPONPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHIEHTPAIUH.
* JIBM>KEHME OKpPAIIEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.
* OrnpeneneHue xapakTepa cpeibl B pacCTBOPAxX COJIEH.
JlaGopaTopHbie ONBITHI.
10. Muccoumnanus cnaGbix >JIEKTPOIUTOB HA IPUMEPE YKCYCHOU KHUCIIOTHI.
11. MsMeHenue OKpacku UHANKATOPOB B KUCIIOTHOM CPETIE.
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12.  Peakius HeHTpanM3auy pacTBOPa MIETOYU PA3THYHBIMU KUCIOTAMH.
13.  Tlonyuenne rugpoxcuna meau (II).u ero B3aMMOAEHCTBHE C PAa3IMYHBIMU KUCIOTAMHU.
14. BzaumogpeiicTBue cHABHBIX KUCIOT ¢ okcumoM meau (II).

18-20. B3aumoieiicTBre KUCIOT C METAJLIAMHU.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlony4eHue CTyIHSA KPEMHUEBOU KUCIIOTHI.

23. KauecTBeHHas peakuys Ha XJIOPH - WK CyIIb()aT-HOHEI

24. Vi3sMeHeHnEe OKPAaCKH HHIMKATOPOB B LIENOYHOM cpeje.

25. B3auMoJeiCTBHE MIENOYEN C yIIEKUCIBIM Fa30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.

27. Monyuenue ruapokcuna meau (1) u ero paznoxenne.

28. BzaumoeiicTBre KapOOHATOB ¢ KHCIOTaMH.

29. Tonyuenue ruapoxcuna xenesa(lll).

30. BzaumoneiicTure xkeiesa ¢ pactBopoM cyibgara meau (11)

HemeTtanabl u ux coequHeHUus1(25 4.)

CtpoeHue aToMOB HEMETaUIOB W UX nojoxkenue B Ilepmoamueckoit cucreme. Psn
ANEKTPOOTpHULaTENbHOCTU. KpHcTaunueckue pemeéTku HEMETAaUIOB — IIPOCTHIX BEIIECTB. AJIOTPONUS U
e¢ mnpuuuHbl. dDusznyeckue cBoiictBa HeMeTauloB. OOlMe XMMHUYECKHE CBOMCTBa HEMETaJUIOB:
OKHCJIUTEIbHBIE U BOCCTAHOBUTEIIbHBIE.

I'anmorensl, cTpoeHne MX aroMOB U MojeKyl. dusndeckne M XMMHUYECKUE CBOWCTBA TaJOTCHOB.
3aKOHOMEPHOCTH W3MEHEHUsl CBOWCTB TaJIOT€HOB B 3aBHCHUMOCTH OT UX HojoxkeHus B llepnomnueckoii
cucreMme. HaxoxieHne rajJoreHoB B IPUPOAE U UX MOJIyd€HUE. 3HaYCHUE U IPUMEHEHUE TaJIOTCHOB.

["anmoreHoBOIOPO/IBI U COOTBETCTBYIOLIME UM KHUCJIOTHI: IJIABHUKOBAsi, COJIsiHAs, OpPOMOBOIOPOAHAS,
nonosonopoanas. 'amorenuapl. KauecTBeHHbIE peakMu Ha TrajJoreHUA-UoHbL. lIpuMeHeHue coeauHeHUi
TaJIOT€HOB M MX OMOJIOTHYECKasi pOJib.

Oobmas xapakrepuctuka 3nemMeHToB VIA-rpynnsl. Cepa B mpupoie U e€ nojsyuyeHue. AJIOTpOIHbIE
MOJU(UKAILIMH CEPbI U UX CBOWCTBA. XUMHUUECKUE CBOMCTBA CEPbI U €€ MPUMEHEHHE.

CepoBoJIOpOJI: CTPOECHUE MOJIEKYJbI, (PU3NUYECKHE U XUMUYECKHE CBOWCTBA, MOJIyUeHHE U 3HAYCHHE.
CepoBopopoanas kucinora. CynbGuasl U ux 3HadeHue. JlroMmuHOPOpHI.

Oxkcup cepst (1V), ceprucrtas kucnora, cynbputsl. KauecTBeHHast peakius Ha CyIb(HUT-HOH.

Oxcun cepsl (VI), cepnas kucnorta, cynbdatsl. Kpucrammoruaparsl. KauecTBeHHas peakuusi Ha
cynbdaT-1oH.

Cepnas KuCIO0Ta - CUIIBHBIN 37eKTPOJUT. CBOMCTBa pa30aBIeHHON CEpHOM KHUCIOTHI, KaK TUITHYHON
KHUCJIOTBI: B3aWMOJICHICTBHE C MeTalllaMH, OCHOBHBIMH M aM(OTEpHBIMH OKCHAAMH, OCHOBAHUSAMH H
amM(OTepHBIMU TUIPOKCUIAMH, colisiMU. KadecTBeHHas peakiust Ha Cylib(aT-HoH.

OOm1ast XapakTepuCTUKa IeMEHTOB VA-Tpynnbl. A30T, CTpOCHHE aTOMa U MOJIEKYJbl. DU3NUecKue
U XMMUYECKHE CBOWCTBA U MIPUMEHEHHUE a30Ta. A30T B IPUPOJIE U €ro OMOIOrHuecKas poJb.

AMMUaK, CTpoeHHe MOJIEKYJbl U (U3NYECKHue CBOMCTBA. AMMHAauHas BOJA, HAIIATBIPHBIM CIUPT,
ruapaT aMmmuaka. JJoHopHO -ak1enTOpHbII MexaHu3M 00pa30BaHus KaTHOHA aMMOHMs. BoccTaHOBUTEIbHBIE
cBoiicTBa amMuaka. Conu aMMOHHMS U UX puMeHeHne. KauecTBeHHas peakiiysi Ha KAaTHOH aMMOHHS.

Oxcuapl azoTa: HecosieoOpa3yrole W KHUCIOTHBIE. A3O0THCTas KHCIOTa W HUTPUTHL. A30THas
KHCJIOTA, €€ MOoJIy4YeHne U cBorcTBa. Hurparsl.

®ocdop, crpoenue aroma u amnorponus. Docunel. Dochun. Oxcua dochopa(V) u
optodochopnas kucinora. Docdarel. PochopHbie ynodpeHus. ITHCEKTHLIHIBI.
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OOmast xapakrepucTuka 3jeMeHToB IV A-Tpymnmbl: OCOOEHHOCTHM CTPOEHHSI aTOMOB, IPOCTHIX
BEIIIECTB U COCIMHEHUN B 3aBUCHUMOCTH OT IOJIOKEHUS dJIeMEeHTOB B [lepnoandeckoi cucteme. Yriaepoa.
AnnorponHbie MOAUUKAITUKU: anMa3, Tpagut. AMopdHBINA YIiIepoa U €ro copra: ca)ka, akTUBUPOBAHHBIN
yrosb. AncopOrusi. XuMU4ecKre CBOMCTBa yriepoaa. KokcoxuMudeckoe mpon3BOACTBO U €T0 MPOIYKITHS.
KapOunpr.

Oxkcun yraepona(ll): crpoeHue Mosekynbl, moiaydyeHue M ero cBoictBa. Oxcun yriepoaa(IV):
CTPOEHHUE MOJICKYJIBL, TIOIyYE€HHUE U €T0 CBOWCTBA. YTObHAs KUCI0Ta. COJIM yroJbHON KUCIOTHI: KApOOHATHI
U ruapokapOoHaThl. TexHuueckas U MUIIeBas coja.

Heopranuueckne 1 opraHM4ecKHe BEIIECTBA. Y IIIEBOJOPOAbL. XUMUYECKOE CTPOCHHE OPTaHUYECKUX
BEIIECTB, KaK MOPAA0K COCIMHEHNS aTOMOB B MOJIEKYJIE 11O BAJICHTHOCTH.

Meran, 53TaH, Kak IpEICIbHBIC YIIIEBOAOPOIAbl. OTWJIEH W aUeTWIEH, KaK HENpeIclIbHbIC
(HeHachIILIEHHbIE) yrieBoaopoasl. ['opeHue yrieBogoponoB. KauecTBeHHbIE peaklMy Ha HENPEAEIbHBIC
COEIUHEHUS.

OTUIOBBINA CIUPT, €ro NoIy4eHHue, IpUMEHEeHue U puanosiornyeckoe Aeiicreue. TpéxaroMHublii ciupT
rnuepuH. KadecTBeHHas peakiysi Ha MHOTIOAQTOMHBIE CIHPTBI. YKCyCHas - IpEACTaBUTENb Kiacca
KapOOHOBBIX KHUCIIOT.

Kpemuuii, ctpoenue ero aroma u cpoicrBa. Kpemuuii B npupone. Cummuuasl u cunad. Okcun
kpemHuA(1Y). Kpemaueas kuciora u e€ comm.

[IpousBoncTBo crexkia MU neMeHTa. llpoaykuus CHIMKATHOM NPOMBIIUIEHHOCTH: OINTHYECKOE
BOJIOKHO, KepamuKka, dhapdop, dasuc.

OnTHyeckoe BOJOKHO.

Hemerannsl B npupoze. @pakimoHHas MEPErOHKA KHUJKOTO BO3JlyXa KakK CIIOCO0 MOJIyueHHs
KHCJIOPOAa, a30Ta, aprona. [lomydenue pocdopa, kpemuus, xiaopa, iioga. DIEKTPOIU3 pacCTBOPOB.

IlosrydyeHne cepHOM KUCIIOTBI: CBIPBE, XUMU3M, TEXHOJIOTHUECKAsl CXEMa, METOJ| KUIIALLIETO CII0S,
MPUHIUIBI TEI000MEHa, MPOTUBOTOKA M LUPKYIsuU. Oneym. [Ipon3BoACcTBO aMMuaKa: ChIpbE, XUMU3M,
TEXHOJIOTHYECKAsl CXeMa.

JdemMoHcTpanuu

e Kosiekus HeMeTaIoB.

e Mogenu KpUCTAJUIMYECKUX PEHIETOK HEMETAIUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp U NPUHLUIIBI €r0 PabOTHI.

e [opeHue HEMETaJIOB - IPOCTHIX BEIIECTB: cepbl, pochopa, APEeBECHOTO YIIs.
e (OOpa3ibl raJIOTeHOB - IPOCTHIX BEILIECTB.

e B3sauMmopelcTBUE raJOreHOB ¢ METAIAMH.

e BriTecHeHue xjopa OpoMOM MU Hl0J1a U3 pacTBOPOB UX COJeH

e Kosekuus NpupoaHbIX COEUHEHNH XJI0pa.

e BzanMoaelicTBHE CEPBI C METAJNIaMHU.

e ['opeHue cepbl B KUCIOPOAE

o Komnekus cynbGUAHBIX py/I.

e KauecTBeHHas peakius Ha Cyab(UI-HOH

e OO0eclBeYMBaHNE OKPALLICHHBIX TKAHEH U IIBETOB CEPHUCTHIM I'a30M.

e BsaumopelicTBHE KOHIEHTPUPOBAHHONW CEPHOM KUCIIOTHI C MEBIO.

e OOyrnuBaHHe OPraHMYECKUX BEIIECTB KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTOM.
e Jlmarpamma «CocTaB BO3AyXa».

e Buneodparments! u cnaiinsl «Ituubu 6a3apsi».

e [lomyuyenue, cobupaHnue u pacro3HaBaHUE aAMMHUAKa.
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e PasnoxeHue Ouxpomara aMMOHHS.

e BsaumonelcTBUE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJBIO.

e ['opeHue uyepHOro nopoxa

e Pa3jioxKeHue HUTpATa Kajlus U TOPEHUE IPEBECHOIO YrOJIbKa B HEM

e  (OOpa3ibl MPUPOIHBIX coequHeHMH (pocdopa.

e ['openue pocdopa Ha BO3Lyxe U B KUCIOPOJIE.

e [lomydyenue 6emoro ¢pocdopa U UCTIBITAHUE €TO CBOMCTB

e Komneknus «O0pa3ibl NPUPOAHBIX COEAUHEHUH yIriiepoaa»

e Iloprper H. /1. 3enunckoro. Ilornomnienre akTHBUpOBaHHBIM YTIJIEM PACTBOPEHHBIX BEIIECTB UM

ra3oB.

e  VYCTpOWCTBO IIPOTUBOrasa.

e Mopnenu MOJIEKYJ METaHa, 3TaHA, YTUIICHA U alleTUJICHA.

e BsaumojeiicTBue 3THIIeHa ¢ OpOMHOI BOJION U pacTBOPOM IEpMaHraHaTa KaJlus.
e (OOue XMMUYECKHE CBOICTBA KUCIOT HA MPUMEPE YKCYCHON KUCIOTHI.

e KauecTBeHHas peakilysi HA MHOTOATOMHBIE CIIUPTHI.

o Komnekmus «O0pa3ibl IPUPOAHBIX COCTUHEHUIN KPEMHUS».

e Kosekuus cTekia, KepaMUKH, IEMEHTA U U3JEIUNA U3 HUX.

e Komiekuus npoayKIuy CUIMKATHON MPOMBIILIEHHOCTH.

e BuzneopparmenTsl u crnaiifsl «IIpor3BoACTBO CTEKIA U LIEMEHTAY.

e Komnekuus «[IpupoaHbie COEIMHEHNSI HEMETALIOBY.

e BuzaeodparmenTs! u crnaiipl «DpakiinoHHast IeperoHKa )XHUIKOT0 BO3IyXa»

e BuneodparmenTts u cnaiiasl «llomydenue Boiopoa, KUCIOpOa U rajJoreHOB

QJICKTPOJIUTUYICCKUM CII0CO00MY.

e Mogaenu annaparos Ui IPOU3BOACTBA CEPHOM KUCIIOTHI.

e Mogeinb KUIAIIETO CIIOS.

e Moenb KOJIOHHBI CHHTE3a aMMHUaKa.

e BuzaeopparmenTs! u cnaiiasl «IIpon3BoacTBO CEpHOM KMCTOTHIY.
e BuneodparmenTs u cinaiinbl «I[Ipon3BoIcCTBO aMMuaKay.

o Komnexuus «CoIpb€ Ui MOITYUYEHUS CEPHOM KUCIOTBI».

JlaGopaTopHblie ONBITHI

31.
32,
33.
34,
35.
36.
37.
38.

Pacno3naBaHue rajJloreHU1-HOHOB.

KayecTBeHHBIE peakIK Ha CyIb(haT-HOHBI.

KauecTBeHHas peakuys Ha KaTHOH aMMOHHUSL.

XHUMUYECKUE CBOMCTBA a30THOM KUCIIOTHI, KaK AJIEKTPOJIUTA.
KayecTBeHHbIe peakiuy Ha GochaT-uoH.

[Tony4yenue u CBOWCTBA YTOJIBHON KUCIIOTBI.

KauecTtBeHHast peakiuius Ha KapOOHAT-HOH.

IIponyckaHue yrieKUcIoro ra3a 4epe3 pacTBOpP CUIIMKATA HATPUSL.

IIpakTnyeckune padboTnl

1. Uzy4enune cBOMCTB COSAHOM KMCIOTHI.

2. V3ydyenne CBONCTB CEPHOM KMCIIOTBI.

3. Tony4eHre aMMUaKa ¥ H3y4eHHE €r0 CBOKCTB.

4. TlonyueHue yrieKkucsioro ra3a i u3y4eHue ero CBOMCTB.
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Metaaibl 1 uX coequHennsi(174.)

ITonoxenne meraiuoB B llepuoguyeckon cucreme xumuueckux viemeHTtoB JI. M. Menpeneesa,
CTPOEHHE UX aTOMOB M KPUCTAJJIOB. MeTalmmmyecKkas CBsI3b U METAJUIMYECKask KPUCTAJUIMYECKas PEIIETKa.
Ouzuyeckue CBOICTBA METAJIOB: AJIEKTPO- M TEIUIONPOBOAHOCTb, OTpaXkalollas CIOCOOHOCTD,
IJIACTUYHOCTh. CIutaBbl YEPHBIE U 1IBETHBIE.

Meramibl Kak BOCCTAHOBUTENH. DJNEKTPOXMMHUUYECKHM psAJl HaNpsKeHUH. B3aumonencTBue METaioB C
HEMETaJUIaMH, OKCUIAMH, KUCIOTaMHU, COJISIMU. AJIFOMUHOTEPMHSL.
CrtpoeHue aToMOB U MPOCTHIX BEUIECTB HIETIOYHBIX METAJIOB. 3aBUCUMOCTh (PU3NYECKUX M XUMHUYECKUX
CBOMCTB IIEJIOYHBIX METAJIJIOB OT 3apsioB sijep UX aToMOB. OKCHUJIBI U THAPOKCHUIBI HIEIOYHBIX METAILIOB,
HX IOJyYEHHE, CBOMCTBA, IPUMEHEHHE. BaxkHeNIne COMM MIENOYHBIX METAIJIOB, UX 3HAUYCHHUE B )KUBOU U
HEXUBOU IIPUPOJIE U B )KU3HU YEIIOBEKA.
CtpoeHre aToMOB M NPOCTHIX BEIIECTB IIEIOYHO3EMENBHBIX METAJUIOB. 3aBHCUMOCTh (PH3MUECKUX U
XUMHUYECKHUX CBOMCTB LIEIOYHO3EMEIbHBIX METANIOB OT 3apsAJ0B sAziep UX aToMOB. OKCHUbI U TUAPOKCUIBI
LIEJI0OYHO3EMENBHBIX METAJUIOB, UX IOJIyYEHHE, CBOMCTBA M MpUMEHEeHue. Baxueimme coau mEno4yHo -
3eMEeJIbHBIX METAJNIOB, UX 3HAUEHUE B IPUPOJIE U KU3HU YenoBeka. KapOoHaThl U ruApoKapOOHATHI KaIbIIHsL.
XKéctkocTh BOIBI: BpeMeHHass W mocTosiHHas. CrocoObl ycTpaHeHHUs BpeMeHHOH >k&cTkocTH. CrocoOsl
ycTpaHeHUs! NOCTOSTHHOM kécTkocTU. MoHuThl. CoelMHEeHus alllOMUHUS B IpUpoie. XUMHUYECKUE CBOICTBA
amoMuHus. OCOOEHHOCTH OKCHJAa M THAPOKCHIA ATOMUHHS Kak aM(pOTEpHBIX coequHeHnd. Baxueimme
COJIM QTFOMHHUSA (XJIOpUA, Cyabdar).
OcobenHoctr cTpoeHHs aroma kene3a. JKemezo B mpupone. Baxkuelmmue pynbl skene3a. Okcuabl U
ruapokcuabl xeneza(ll) u xeneza(Ill). Conu xenesa(ll) u xeneza(Ill). ObnapyxeHue MOHOB KATHOHOB
JKeses3a B pacTBOpe. 3HAUCHHE COSUHEHUH XKeesa.
Koppo3ust xumuueckasi 1 3JIeKTpOXUMHUYECKas. 3allluTa METAJJIOB OT KOPpO3uK. MeTasuibl B IPUPOAE: B
cBOOOHOM BUJE U B BUje coenuueHuil. [lonsatue o meramutypruu. Y€pHas u 1iBETHAsI METALTyprHsl.
[TupomeTammyprusi, THAPOMETAILTYPTHS, HIEKTpoMeTaTyprusi. Jlomennsiit mpouecc. [lepepadboTka uyryHa
B CTaJIb. DJEKTPOJIN3 PACIIJIaBOB.
JdemMoHcTpanuu

* BzaumopeicTBue HaTpus, JUTUS U KaJbLUS C BOJOU.

* T'opeHue HaTpHsl, MArHUS U XKeJe3a B KUCIOPOE.

* Bcnbllka TEPMUTHOM CMECH.

* BzaumopeicTBHE CMECH MMOPOIIKOB CEPHI U XKENE3a, IMHKA U CEPBHI.

* BsaumopeiicTBUE aIFOMUHHUS C KMUCIIOTaMU, II€JI0YaMH U BOJOM.

* BsaumozeiicTBue Xkee3a U MEAU C XJIOPOM.
. B3anMozeincTerue Meau ¢ KOHIEHTPUPOBAHHON CEPHOM KUCIOTOM U a30THOM KUCIOTOU
(paz0aBiIeHHON U KOHIICHTPUPOBAHHO).

* Okpacka MJIaMeHH COeAMHEHUSIMHU 1EI0YHbIX METAJIOB.

* Okpacka INIaMEHH COEAMHEHUSMH IETOYHO3EMEIbHBIX METAIIJIOB .

* TameHue U3BECTH BOJOM.
. [Tonydenue KECTKOM BOIBI B3aUMOJICHCTBUEM YIJIEKHCIIOTO ra3a ¢ M3BECTKOBOW BOJIOH.

*  VYcrpaneHue BpeMEHHOM KECTKOCTH KUIISTYCHUEM B T0OABKOW COJIBI.

* VcrpaHeHHE MTOCTOSHHOM KECTKOCTU JOOABKOM COIBI.

*  HVoHUTH ¥ IPUHIUT KX JCHCTBUA (BUIEODPArMEHT).

*  Komtekuus mpupoaHbIX COCTUHEHUN aTFOMUHUA.
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*  BugeodparmenTs! u crnaiapl «OKCUI ATFOMUHUS U €70 MOAU(PUKAIIAN.
. [Tonydenne aMmpoTepHOr0 THAPOKCHUIA ATFOMUHHSI U UCCIICIOBAHHUE €T0 CBOWCTB.
*  Komneknusa « XuMHUYECKHE HICTOYHUKHA TOKa.
. Pe3ynbTarhl IIUTETHLHOTO SKCIIEPUMEHTA M0 U3YUEHHUIO KOPPO3UH CTAJIBHBIX U3JICIHIA B
3aBUCUMOCTH OT YCJIOBHUH IPOLIECCOB.
* Boccranosnenue meau u3 okcuga menu(Il) Bogopogom.
*  Buaeodparmentsl u cnaiasl «IIpor3BoACTBO UyryHa U CTAlIN».
*  BuneodparmenTsl u cnaiiapl «3aenus u3 4yryHa v CTaiam.
* Buneodparmentsi u cnaiiel «IIpon3BOACTBO ATIOMUHUSY.
JlabGopaTopHbie ONBITHI
31.B3aumozpeiicTBue xene3a ¢ pactBopom cyiabdara meau(Il).
32.Ilony4yeHue N3BECTKOBOM BOJBI U OIBITHI C HEH.
33.Ilonyuenue ruapoxcunos xenesa(ll) n (III).
34 KayecTBeHHBIE PeaKIIMy Ha KAaTHOHBI XKeje3a
IIpakTHyeckne padoThl
5. TlomydeHune )KeCTKON BOIBI M CIIOCOOBI €€ yCTPaHEHUSI.
6. Pemenue SKCIEpUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTaluibi».

XuMHA U OKpYKawas cpena(24.)

Crtpoenue 3emiu: SApO, MaHTUS, 3€MHAs KOpa, MX XUMHUYECKUN cocTaB. JIutocdepa u eé
XuMudeckui coctaB. Munepaibl. Pynbl. Ocagounsie moposl. [lone3nsie nckomnaempie. XuMHUYECKUMA
cocraB Tupochepsl. XUMUYIESCKUI COCTaB aTMOC(HEpHI.

HcTouHnKr XMMUYECKOTO 3arpsi3sHEHUS OKpYXarolen cpebl. [ 1o0anbHbIe 9KOJIOTHYECKHEe TPOOIEMBI
Yel0BEYeCTBA: MAPHUKOBBINA AP (DEKT, KUCIOTHBIE JOKIHN, 030HOBBIE NIBIPHI. TexHo2eHHble Kamacmpogul:
asapuu Ha npomvluieHHbIX 00vexmax, ADC, Xumuueckux npeonpuamusx, noHcapbsl, 83pslevl, OOPOHCHO-
mpancnopmusie npoucuiecmeausi. MexxayHapoJHOE COTPYIHUYECTBO B 0OJIACTH OXPaHbl OKPYKAIOMIEH
Cpelibl OT XUMUYECKOT0 3arpsA3HEHUs. «3elIEHas XUMUs».
JdemoncTpanuu

*  BuneodparmenTs u ciaitnpl «CTpoeHne 3eMiIn U €€ XUMUYECKUN COCTaBy.

* Kosekuus MUHEPAIOB U TOPHBIX MTOPO/I.

e Komnekuus «Pyasl MeTamioBy.
BuneodparmenTsl u cnaitapl «I modagbHbIe SKOIOTHYECKUE MPOOIEMBI UEJIOBEUECTBAY.
JlaGopaTopHbie ONBITHI
39. Uzyuenue rpanura.

O0o0menne 3HaHUH 110 XUMHH 32 KypPC OCHOBHOI IIKOJIbI.
IMoaroroBka kK OCHOBHOMY rocyaapcTBeHHOMY dKk3ameHy( 9 4.)

CtpoeHue aToMa B COOTBETCTBUH C TMOJIOKEHUEM XMMHUECKOT0 diieMeHTa B [lepuoandeckoii cucteme.
CrpoeHue BeliecTBa: XUMHUECKast CBSI3b M KpUCTAUINYECKUE PEeIETKH. 3aBUCUMOCTb CBOMCTB
00pa30BaHHBIX AJIEMEHTAMH MPOCTHIX BEIIECTB (METANIOB, HEMETAJUIOB, 0JIarOPOIHBIX Ta30B) OT
MOJIOXKEHHU J1eMeHTOB B leprnoanueckoil cucreme. Tumonorust HeOpraHMYECKUX BEIIECTB, ASJIEHUE X Ha
KJjaccsl ¥ rpynnsl. [IpeacraBurenmy.

IIpu3Haky U ycnoBuUs IPOTEKaHUS XUMUYECKUX peakuil. TUITONOrus XMMUYECKUX PEAKIUM 110 Pa3JIM4YHbIM
OCHOBaHUAM. Peakunn noHHOro oomMeHa. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE PEAKIUH.
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XUMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKHE CBOMCTBA COIE00pa3yIOIuX

OKCHJIOB, THJIPOKCUIOB (OCHOBAHUM, KHCIOT 1 aM(OTEPHBIX THUIPOKCHIOB), COJICH.

3.TEMATHYECKOE IITAHUPOBAHUE C YKAZAHUEM KOJIMYECTBA YACOB,
OTBOJAMMBIX HA OCBOEHHUE KAKJIONW TEMBI

Ne HaumenoBanunerem KonnuectBo B ToM umnciie Ha mpoBeaeHue
4acoB 110 [TpakTHaeckux KoHTposbHbBIX
porpaMme pabor pabot
8 knacc
1 | HagyanbHble HOHSITHS U 3aKOHEI 18 2 1
XUMUH
2 | Baxueiimme npeacTaBuTeNu 17 3 1

HCOPraHN4YCCKUX BECILICCTB.
KonuyecTBeHHBIC OTHOILICHUS B

XAMUHN

3 | OcHoBHEIE KJIACCHI 9 1 1
HEOPraHWYECKUX COCIUHEHUI

4 | Ilepuonuueckuii 3aKOH u 8 1
[Iepnonnueckas cucrema

XUMHYECKHUX 3JeMeHTOB /1. .
MenzieneeBa u CTPOCHUE aTOMa

5 | Xumunueckas CBS3b. 8 0 0
OKUCIIUTEIIHHO -
BOCCTAaHOBUTEJIbHBIC PEAKIIUN
6 [ToBTOpeHue 4
Hroro 68 6 4
9 knacc
1 [ToBTOpEeHME u 060061IEHNE 5 1

CBEJICHHI 110 Kypcy 8 kiacca.
XUMHUYECKUE pEaKIINU

2 | XuMHUYECKHE PEaKIInu B 10 1
pacTBopax

3 | HemeTamasl u X cOeTMHEHNS 25 4 1

4 | MeTtamibl ¥ UX COETUHEHUS 17 2 1

5 | Xumus u okpyxaromas cpeaa 2

6 | O0OO0OIIEeHNE 3HAHUM [T0 XMMUHU 9 1

3a KypC OCHOBHOM IIKOJIBI.
[ToaroroBka k OCHOBHOMY
rOCyJ1apCTBEHHOMY JK3aMEHY
(0I'9)

Hroro: 68 6 5
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