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0. Pa3nonee



1. Ilnanupyemble pe3yJibTAThl 0CBOEHUSI Y4eOHOI0 NMpeaMeTa
Jluunocmmuuie pesynomameot:

1) BocnHMTaHHE POCCHHCKOW TPaKAAHCKOW HACHTHYHOCTH: MATPHOTHU3MA, yBakeHHs K OTedecTBy,
IIPOLUIOE M HACTOSINEE MHOTOHALMOHAIBHOrO Hapoaa Poccuu; oOco3HaHHME CBOEM OSTHUYECKOU
IIPUHAIJIEKHOCTH, 3HAaHUE MCTOPUH, SA3bIKA, KYJIbTYpPhl CBOETO HApPOJa, CBOErO Kpasi, OCHOB KYJIbTYPHOI'O
Hacienuss HaponoB Poccum u denmoBedecTBa; YCBOGHHE T'yMaHHCTHYECKHMX, JEMOKPAaTHYECKHX U
TPAIUIMOHHBIX IIEHHOCTEH MHOTOHALIMOHAJIBHOTO POCCHUICKOrO OOINECTBa; BOCIHMTAHUE YYBCTBA
OTBETCTBEHHOCTH U A0Jra nepen Ponunoii;

2)  (dopMHpOBaHHE OTBETCTBEHHOIO OTHOILICHHUS K YUCHHIO, TOTOBHOCTH M CHIOCOOHOCTH O00YYaIOIINXCS
K CaMOpa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHMBALIMU K OOYYEHHUIO U MO3HAHUIO, OCO3HAHHOMY
BbIOOpY UM MOCTPOCHUIO JaJIbHEHIIEeH HHANBUYAIbHON TpaeKTOPUH 00pa3oBaHMs Ha 0a3e OpUEHTUPOBKU
B Mupe npodeccuii ¥ mpodecCHOHANBHBIX MPEANOYTCHUH, C YYETOM YCTOWYHMBBIX IO3HABATEIBHBIX
MHTEPECOB, a TaKXKe Ha OCHOBE (POPMHPOBAHUS YBA)KUTEJIBHOTO OTHOLIEHUS K TPYAY, Pa3BUTHUS OIbITa
y4acTus B COLIMATILHO 3HAYUMOM TPY/IE;

3)  ¢dopMupoBaHHE LEIOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOLIECTBEHHOW IPAKTHKH, YYWUTBIBAIOLIETO COIMAJIbHOE, KYJIBTYPHOE, SI3BIKOBOE, TyXOBHOE
MHOTr000pa3ue COBpEMEHHOTO MUPA;

4)  (GopMHpOBaHHE OCO3HAHHOIO, YBKHTEIBHOTO U JOOPOXKEIATEIBHOIO OTHOLICHHS K IPYrOMy
YeJI0OBEKY, €r0 MHEHHMIO, MUPOBO33PEHUIO, KYJIBTYPE, SI3bIKY, BEpE, IPaKIaHCKOW MO3UIMH, K UCTOPHH,
KYJIbTYpPE, PEJINTUH, TPAOULMSM, SI3bIKaM, LIEHHOCTSM HapoaoB Poccuu m HaponoB mMupa; rOTOBHOCTU U
CTIIOCOOHOCTH BECTH JTUAJIOT C JPYTUMHU JIIOABMH U IOCTUTATh B HEM B3aWMOIIOHHUMAaHUS;

5)  ocBoeHHE COLMAIBHBIX HOPM, IPaBHJI MOBEICHUS, posieil 1 (GOopM COILMANBHO KU3HH B IPYIIAX U
coo01ecTBax, BKIIOYasi B3POCIbIE ¥ COIMAIbHBIE COOOIIECTBA; yYacTUE B IIKOJILHOM CAMOYIPABICHUN U
OOIIECTBEHHOM JKM3HHU B MPEIesiaX BO3PACTHBIX KOMIIETEHIINH C Y4€TOM pEerMOHaIbHbBIX, STHOKYJIBTYPHBIX,
COLIMAJIBHBIX U YKOHOMHUYECKHX 0COOEHHOCTEH;

6) pa3BUTHE MOPAIBLHOTO CO3HAHMS W KOMIIETCHTHOCTH B PEIICHHH MOpPAJIbHBIX MPOOJIEM Ha OCHOBE
JUYHOCTHOTO

BbIOODA, (hOpMHUPOBaHHE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO MMOBEACHMSI, OCOSHAHHOTO U
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHBIM IOCTYIIKaM;

7)  ¢dopMmupoBaHHE KOMMYHHKATHBHOW KOMIICTEHTHOCTH B OOIIEHHMH U COTPYAHHYECTBE CO
CBEpCTHHKAMHM, JIE€THMH CTapIIEro W MIIAJIIETO BO3pacTa, B3POCIBIMH B Ipolecce 00pa3oBaTeIbHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATENFCKON, TBOPUECKON U IPYTUX BUIOB I€ATEIHHOCTH;

8) ¢dopmupoBaHHE IICHHOCTH 3J0pPOBOrO M 0Oe30macHOro o0pas3a JKHM3HH; YCBOGHHE MPaBUII
WHIUBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO MOBEACHUSI B YPE3BBIYANMHBIX CUTYAIUSAX, YTPOKAIOITIX
KHU3HU U 300POBBIO J'IIO)IGﬁ, IIpaBHJI IOBCACHUA HA TPAHCIIOPTE U HA J0POrax;

9) dopMupOBaHHE OCHOB 3KOJOTHYECCKOW KYJIbTYPHI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MBIIIIJICHUS, PAa3BUTHE OIBITa YKOJIOTUYECKH OPUEHTHPOBAHHOM pedieKCUBHO-OIICHOYHON
u HpaKTquCKOﬁ ACATCIIBHOCTU B ) KU3HCHHBIX CUTYAlUIAX
10) oco3HaHHWE 3HAUCHHS CEMbH B )KHM3HH YEJIOBEKA M OOIIECTBA, IPUHATHE IIEHHOCTH CEMEHHON XKHU3HH,
YBKHUTEIFHOE U 3a00TIMBOE OTHOIICHHE K WICHAM CBOCH CEMBH;

11) pa3BUTHE 3CTETUYECKOTO CO3HAHHS YepPe3 OCBOCHHE XyI0KECTBCHHOTO Haceust Hapo10B Poccuu n
MUPa, TBOPUYECKOU JIEATETHHOCTH ICTETUIECKOTO XapaKTepa.



JINYHOCTHBIE Pe3yJabTAThI IJIs TJIyXHX, CJIA00CHABIIIANINX, O3THOOTJIOXIIHX 00YYAIIAXCS
CIIOCOOHOCTH K COIMAIBHON aJanTallii ¥ HHTETPAIluu B 00IIECTBE, B TOM YHCIIE TIPH peaTnu3aiuu
BO3MOYKHOCTCH KOMMYHHMKAIIUHA Ha OCHOBE CJIOBECHOH peud (BKIIOYAsl YCTHYIO KOMMYHHUKAIIHIO), @ TAKKE,
MIPY JKEeNTaHWW, KOMMYHUKAIIMA Ha OCHOBE )KECTOBOM pPedH C JTUIaMU, IMEIOITUMHU HAPYIICHU S CIIyXa;
JIMgHOCTHBIC PE3YJIbTATHI IJI1 O0YYAOIIUXCS C HAPYIICHUSMH OTIOPHO-/IBUTATEIFHOTO arapara:
BIIaJICHUE HaBBIKAMU MTPOCTPAHCTBEHHON U COIMAIEHO-OBITOBON OPUEHTUPOBKH;
YMEHHE CaMOCTOSITEILHO U O€30I1acCHO MEePEIBUTaThC B 3HAKOMOM U HE3HAKOMOM MPOCTPAHCTBE C
UCITOJI30BAaHUEM CITEIIUATBLHOTO 000PYAOBAHUS;
CIIOCOOHOCTH K OCMBICTIEHUIO U AU PepeHImanuu KapTUHB MUpPa, €€ BPEMEHHO -IIPOCTPAaHCTBEHHOM
OpraHU3allNu;
CIOCOOHOCTh K OCMBICIICHUIO COITMAILHOTO OKPYKEHHUSI, CBOETO MECTa B HEM, IIPUHATHE
COOTBETCTBYIOIIUX BO3PACTy LEHHOCTEW U COLIUAIIBHBIX POJICH;
JIMYHOCTHBIC PE3YNIbTAThI I O0YJAOIIUXCS C PACCTPONCTBAMHU ayTUCTUUYECKOTO CIIEKTpa:
dbopMHEpOBaHUE YMEHUS CIIEI0BATh OTPAOOTAHHOW CHCTEME MPABHII TOBEJACHUS U B3aMOICHCTBHSI B
MIPUBBIYHBIX OBITOBBIX, YUEOHBIX M COIMAIBHBIX CUTYAIMIX, YICPKUBATH TPAHUIIBI B3aH MOJICHCTBUS;
3HaHHUE CBOMX IMPEAMOYTEHUH (OrpaHYeHUIi) B OBITOBOM chepe u chepe HHTEPEeCoB.
MeTtanpeaMeTHble pe3yJIbTAThI:
1) yMeHHe caMOCTOSTENILHO OMPEIEIATh SN CBOEr0 00YyUEHHs, CTaBUTh U (DOPMYIIUPOBATh Ui ceOst
HOBBIC 33J]aud B y4eOe M ITO3HABATEIHHOW IEATCILHOCTH, Pa3BHBATh MOTHBBI M WHTEPECHI CBOCH
MMO3HABATENLHON EeATEIbHOCTH;
2) yMEHHE CaMOCTOSITEIbHO IUIAHMUPOBATH IYTH JOCTH)KCHHUS II€JICH, B TOM YHUCIIC aJbTCPHATHUBHBIC,
OCO3HaHHO BBIOMpAaTh Hanbosee A heKTUBHBIE CIOCOObI pelIeHNs YUeOHBIX U MO3HABATEIbHBIX

3a/1a4;

3) yMeHHe COOTHOCHUTb CBOH JICHCTBHS C INITAHUPYEMBIMHU PE3yJIbTaTaMU, OCYIECTBIISATh KOHTPOIIb CBOCH
JESATEIbHOCTH B TPOIECCE JOCTHKEHHS pe3ysibTaTa, OMNPEAENSATh CIIOCOOBI JeHCTBUH B pamKax
IPE/UIOKEHHBIX YCJIOBUH M TpeOOBaHUM, KOPPEKTUPOBAaTh CBOM JEWCTBUS B COOTBETCTBUU C
W3MEHSIOLICHCS CUTYallUEe;

4) yMeHHEe OICHHWBATh MPABHJIBLHOCTH BBINOJIHEHHS Y4eOHOH 3a7a4uu, COOCTBEHHBIC BO3MOXHOCTH €€
peleHus;

5) BiajieHWe OCHOBAaMH CAMOKOHTPOJIS, CAMOOIICHKH, MPUHSTHS PEIICHUH W  OCYIIECTBICHHUS
OCO3HAHHOTO BBIOOPA B y4eOHOM! U NMO3HABATEIbHOM 1€ TEIbHOCTH;

6) ymenue ONpEAENATh  TOHSITHSA, C03/1aBaTh 00001IeHNs, yCTaHABINBATH
AQHAJIOTUM, KIACCU(UIIUPOBATh, CaMOCTOSTENILHO BBIOMPATh OCHOBAHMS H KPUTEPUH IS
KJIaccu(puKaluu, ycTaHaBINBaTh MPUYHUHHO-CIICJICTBEHHBIE  CBSI3U, CTPOUTH JIOTUYECKOE

paccykeHue, yMO3aKJItoueHne (MHIYKTUBHOE, 1€JyKTUBHOE U 110 aHAJOT'MH) U JIeNIaTh BHIBOJIBI;
7) yMeHHe cO03/1aBaTh, MPUMEHITh M IPEOOPa3OBBIBATh 3HAKM M CHMBOJIBI, MOJEIH W CXEMbI LIS
pelieHns yueOHbIX U [T03HABATENIbHbBIX 3a/1a4;
8) cMBICIIOBOE UTCHHUE;
9) yMeHHE OpraHM30BBIBATh y4eOHOE COTPYJHHYECTBO M COBMECTHYIO ACATEIBHOCTh C YYHUTEIIEM H
CBEpCTHHKAMM; padoTaTh WHAMBHAYaJIbHO W B TpyIIe: HAaXOAUTh oOOllee pelIeHHe W pa3peliarhb
KOH(JIMKTBHI Ha OCHOBE COTJIacOBaHMS MO3HULIUI U y4eTa HHTEPECOB; (OPMYIUPOBATE, APTyMEHTHPOBATh
1 OTCTauBaTh CBOE MHEHHE;
10) ymeHHe 0CO3HAHHO MCIIOIh30BATh PEYEBhIC CPEICTBA B COOTBETCTBHH C 3a/1aU€ii KOMMYHUKAIIUH IS
BBIPQKEHUS CBOMX YYBCTB, MBICIIEH U MOTPEOHOCTEH; MITAHUPOBAHUS U PETYIISIIUU CBOEH NIeATEIbHOCTH;
BJIaJICHUE YCTHOU U NTMCBMEHHOU PEYbI0, MOHOJIOTUYECKON KOHTEKCTHOU PEYbIO;
11) ¢dopmupoBaHHEe M pa3BUTHE KOMIIETEHTHOCTH B OO0JIACTH HCIIOJIb30BaHUS WH(OPMAIIMOHHO-
KOMMYHHKAIMOHHBIX TexHosorui (nanee MKT- kommnereHmuu); pasBuTHE MOTHBALMU K OBJIAJCHUIO
KYyJIbTYpO! aKTUBHOI'O IOJIb30BAHUS CIOBAPSMU U JPYTMMHU IIOMCKOBBIMU CUCTEMAMU;



12) bopmupoBaHue U pa3BUTHE YKOJIOTUIESCKOTO MBIIICHHUS, YMEHUE IIPUMEHS T €r0 B IO3HABATEILHOM,

KOMMYHHUKAaTHBHOH, COIIMAIBHOM MpaKTHKe U MPO(ecCHOHANTBHON OpUeHTALNH.
MertanpeamMeTHbie pe3yJbTaThl AJIs [JIYXHX, CJ1200C/IbIIIAIINX, I03HOOTTOXIIHX
o0y4yaommxcs: BJIaJIeHUE HABbIKAMU ONPECICHHS U UCIIPaBIICHUS CIIEHU(PUUECKUX OINO0K
(arpaMMaTH3MOB) B NMCBMEHHOM U YCTHOM peyu;
MertarnpeaMeTHbIe Pe3yIbTaThl A1 00YYaIOIUXCsl C pAaCCTPONCTBAMU ayTUCTHYECKOTO CIIEKTpa:
(dopMHpOBaHUE CIIOCOOHOCTH IIAHUPOBATh, KOHTPOJIMPOBAThH U OLIEHUBATh COOCTBEHHbIE YUeOHbBIE
JEUCTBUS B COOTBETCTBUHM € IIOCTABICHHON 3a/1a4el U yCIOBUIMMU €€ PEAU3aLNN IIPH
COIIPOBO’KAIOILEH TOMOIIM [E€AArorHueckoro pabOTHUKA M OPraHU3YIOIIEN ITOMOIIH ThIOTOPA;

dbopMupoBaHUEe yMEHUS ONpeaeiaTh Hanbosee 3 GekTUBHBIE CLIOCOOBI JOCTHKEHHUS pe3yabTaTa Mpu

COIIPOBOK/AIOILEH TOMOIIM [E€AArorMueckoro paboOTHUKA M OPraHU3YIOIIEN ITOMOIIH ThIOTOPA;
(bopMHpOBaHNE YMEHHS BBIOIHATH ACHCTBHS 110 3aJaHHOMY aJITOPUTMY WIIH 00pasily mpu
COITPOBOKIAIOIIEH MTOMOIIH MEAarOrHUecKoro paboTHUKA M OPraHU3YIOIIEeH TOMOIIH ThIOTOPA;
(dbopMHpOBaHUE YMEHHS OLICHUBATh PE3YIbTAT CBOCH JEATEIILHOCTU B COOTBETCTBHH C 3a/IaHHBIMU
JTAJIOHAMH IIPU OPTaHU3YIOLIEH ITIOMOIIH THIOTOPA;

dbopMHpoBaHUE YMEHMS aJIeKBaTHO pearupoBaTh B CTAHIApPTHOW CUTYyallUd Ha yCIleX M HeyJauy,
KOHCTPYKTUBHO JIECTBOBATh JJaXK€ B CUTyallUsIX HEyCIeXa IIPU OPraHU3YIOLIEH IOMOILHU ThIOTOPA;
pa3BUTHE CIOCOOHOCTU CAMOCTOATEIBHO 0OPATUTHCS K M1€1arOrMuecKoMy pabOTHUKY

(menaroryncuxosory, CouraabHOMY MEJarory) B cilydyae JIMYHBIX 3aTPYAHEHHUM B pEIIEHUN KaKoro-

100 BOIPOCa;

(dbopMHpOBaHUE YMEHHS aKTUBHOTO UCIIOJIb30BaHUS 3HAKOBO-CUMBOJIMYECKIX CPEICTB JIJIS
npe/CcTaBICHNUs HHPOPMALIUU 00 U3yd4aeMbIX 00BEKTaX U MPOLIECCax, Pa3IMYHbIX CXEM PEIICHUS
YUEOHBIX M MPAKTUYCCKUX 3a/1a4 IPU OPTAaHU3YIOMIEH ITOMOIIHN TIeAarora-rcuxoyiora v ThIoTopa;

pa3BUTHE CIOCOOHOCTH KPUTHUYECKH OLIEHUBATH U HHTEPIIPETUPOBATH MOTydaeMyl0 HH(POPMAIUIO 13

PAa3IMIHBIX CaMOCTOATCIBHO HeﬁCTBOBaTB B COOTBCTCTBUU C 3a/IaHHBIMHA 3TAJIOHAMU IIPHU ITOUCKE
I/IH(l)OpMaIII/II/I B pa3JIMYHBIX UCTOYHHUKAX, HCTOYHUKOB.

IIpeameTHbIe pe3yabTaThI:

l) (I)OpMI/IpOBaHI/Ie MNEPBOHAYAJIIBHBIX CUCTCMATU3UPOBAHHBIX Hpe,Z[CTaBJ'IeHI/Iﬁ O B€IICCTBAX, UX
MPEBpaAlICHUAX U NPAKTUICCKOM ITPUMCHCHW U, OBJIaJICHUC MOHSITUNHBIM arrmapaTomMm U CUMBOJIMYCCKHUM
SA3BIKOM XHMMUH,

2) oco3HaHHe OOBEKTHBHOM 3HAYMMOCTH OCHOB XUMHYECKOM HayKH Kak 00JacTH COBPEMEHHOTO
€CTCCTBO3HAHU, XUMHUYCCKHUX HpCBpaHICHI/Iﬁ HCOPTraHUYCCKUX U OPTraHNYCCKUX BCIICCTB KaK OCHOBLBI
MHOTHUX SIBJICHUH KHBOH U HEXXUBOW TIPUPOJIBL; YIIyOJICHNE IPEICTABICHUH O MAaTePUAIEHOM €TMHCTBE
MHpa,

3) oBiaicHNE OCHOBAMU XUMUYECKON TPAMOTHOCTH: CITIOCOOHOCTBIO aHATTM3UPOBATh U OOHEKTUBHO
OLICHUBATh KU3HEHHBIC CUTYAIINH, CBSI3aHHBIE C XMMHEH, HaBBIKaMH 0€30MacHOro 0OpalieHus ¢
BEIIIECTBAMH, UCIIOJB3YEMBIMHU B TTIOBCEHEBHOM KU3HM, YMEHUEM aHAJM3UPOBATH U TIJIAHUPOBATh
IKOJIOTHUECKU OE30MMacHOE MOBEICHHE B LIETISIX COXPAHEHHS 30POBbs U OKPYKAIOIIEH CPEIbI;

4) bopmHupoBaHHE YMEHHH yCTaHABINBAThH CBSI3U MEX/1Y pealibHO HaOJI01aeMbIMU XUMHUYECKUMHU
SABJICHUSAMHU U ITPOLECCAMU, ITPONUCXOAAIIINMU B MUKPOMUPE, O6’b${CH${TB MMPUYIKNHBI MHOFOO6paBI/I${ BCIIECTB,
3aBHUCUMOCTD UX CBOMCTB OT COCTaBa " CTPOCHUS, a TAKIKC 3aBUCUMOCTD IPUMCHCHU A BCUICCTB OT UX
CBOICTB;



5) nmproOpeTeHHEe ONbITA UCIIOIB30BAHUS PA3TUNYHBIX METOJIOB U3YUCHHS BEIICCTB: HAOIIOACHHS 32 HX
MIPEBPAIICHUSIME TTPU TPOBEACHUN HECIOKHBIX XUMUYECKHUX IKCIIEPUMEHTOB C UCIIOJIb30BAHUEM
J1a00paTOPHOTO 00OPYIOBAHMS M IPUOOPOB;

6) hbopMupoBaHUE MTPEICTABICHUHM O 3HAUEHUH XMMUYECKOM HayKU B PEILICHUU COBPEMEHHBIX
9KOJIOTUYECKUX MPOOJIEM, B TOM YUCIE B IPEIOTBPALICHUN TEXHOTCHHBIX U AKOJIOTHYECKUX KaTacTpod;

7) AJis CHENbIX U CIa00BUAALIMX 00YYAIOIIKXCS: BIIaJIEHUE PAaBUIaMU 3alIMCH XUMUYECKUX (OPMYJI C
HCIIOJIb30BaHUEM pebe(hHO-TOUCYHOM crucTeMbl 0003HaueHui JI. bpaiins;

8) JUIA O6y‘IElI-OIJ.IHXC§I C OI'paHUYCHHBIMHU BO3MOXKXHOCTAMU 3A0POBBA: BJIAACHUC OCHOBHBIMU NOCTYIITHBIMU
MCTOJaMM HAYYHOTI'O ITO3HAHUW A, UCITIOJIb3YCMbIMU B XUMHWU.

2.Cojep:kaHue y4eOHOr0 mpeaMera
8 kiacce

HauanbHble IOHATHS H 3aKOHBI XxuMuu (18 4.)

Tena u BemecTBa. CBOHCTBa BemIECTB. DTaJIOHHBIC (PU3NYECKHE CBOMCTBA BEIIECTB. Marepuansl U
MaTtepuaioBeeHue. Poib XUMHM B JKU3HM COBpeMeHHOro ooOuiectBa. OTHolIeHHE OOLIeCTBa K XUMMH:
xemopmims 1 xemopoOusi.

Mertoas! n3ydenus xumuu. Habmonenue. Dxcnepument. MojenupoBanue. Monenu MarepuaibHble U
3HAKOBBIE WJIM CUMBOJIBHBIE.

I'a3bl. XKunkoctu. TeEpable BemiecTBa. B3auMHbIE NEpexonbl MEXIy arperaTHbIMM COCTOSHUSMH
BEIIECTBA: BO3rOHKa (cyOnumanus) M jaecyOnuManusi, KOHJISHCALUUs W HUCIAapeHHe, KpUCTAIM3alusi U
IUJIaBJICHUE.

O®uznyeckue sBiaeHUs. YnCThle BemecTBa U CMecH. | OMOreHHble U TreTeporeHHsle cmecu. Cmecu
razoo0Opassbie, xuakue u TBEpAbIe. CrnocoObl pa3feieHusi CMecei: TEeperoHka, WIW JUCTUIUIALNS,
OoTCTauBaHue, (pUIbTpPOBaHUE, KpUCTAIM3aLUsl WU BbllapuBaHue. Xpomatorpadus. IIpumenenue 3tux
CIOCO0OB B 1a00OPaTOPHOM MPAKTHKE, HA TPOU3BOJICTBE U B OBITY.

XUMHYECKHE AIEMEHTHl. ATOMBI M MoJeKyJbl. IIpocTele 1 cinokHble BemiecTBa. AJUIOTpPONUS Ha
npuMmepe Kuciaopoga. OCHOBHBIE IOJIOKEHHMSI aTOMHO - MOJEKyJsspHOro ydeHus. Honsl. Bemectsa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOCHHSI.

3Haku (CUMBOJIBI) XUMHMYECKMX 3JeMeHTOB. MHdopmarus, KOTOpyr0 HECyT 3HAKM XMMHYECKHUX
AJIEMEHTOB. OTHMOJIOTMSl Ha3BaHUN HEKOTOPBIX XUMHUYECKHX dyeMeHToB. [lepumoguueckass Ttabnuia
XUMHYECKHX 371eMeHTOB JI. 1. MeneneeBa: KOpOTKOIIEPHUOAHBINA U JTTMHHONIEPUOAHBIN BapuaHThl. I1epro b
u rpynsl. ['1aBHasg u nobouHas noarpynnsl, Wik A- u b-rpynnel. OTHOCcHUTENbHAS aTOMHAs Macca.

Xumuyeckue ¢opmynbl. Wuaekcsl n kosdduuuentsl. OTHOCUTENbHAs MOJIEKYJISIpHas Macca.
MaccoBast 1071 XMMHUYECKOTO 3JIeMEHTa B coeAuHeHuH. MHpopmanusa, KOTOpYI0 HECYyT XHMHYECKHe
bopmyIbI.

BanentHocts. CTpykTypHBIE (GOpMYNbl. XHMUYECKHE 3JIEMEHTBl C IMOCTOSHHOM M IepeMeHHOU
BaJICHTHOCTHI0. BBIBOJ (pOpMyIIBI cCoeiMHEHUs 10 BajleHTHOCTH. OnpeseseHne BaIeHTHOCTH XUMHUYECKOTO
aneMeHTa o (opmyne BemecTBa. CocTaBieHNe Ha3BaHUN COEIUHEHHM, COCTOSIINUX U3 ABYX XUMHUYECKUX
AJIEMEHTOB, 110 BAJIECHTHOCTH. 3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.

XuMH4uecKkue peakunu. PeareHTsl u mpoayKThl peakuuy. [Ipu3Haky XUMHYECKUX peakiuil. Y CIIOBUs
UX MPOTEKaHUs U pekpaieHus. Peakumu ropenus. DK30TepMHUUECKHE U SHIOTEPMUYECKUE PEAKIINH.

3akoH COXpPAaHCHUA MACChl BCHICCTB. XHUMHUYECKHE YpaBHCHMU. CocTaBneHHEe XHMHUYECKHX
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ypaBHeHuil. MHbopMalus, KOTOPYIO0 HECET XUMUYECKOE YpaBHEHUE.
Knaccudukanus XUMHUECKHUX peaklUUid MO COCTaBy M YUCIY PEareéHTOB M MPOIYKTOB. THIIBI
XUMHUYECKHX peakuuii. Peakunu coequHeHUs, pa3oKeHus, 3aMellieHus: 1 oomeHa. Katanuszatopsl 1 KaTanus.

JdeMoHcTpanuu
* Komrekuust MatepuanoB U U3€IUN U3 HUX.
*  Mogenu, ucnojiab3yeMble Ha ypokax (pu3nuKu, ONOIOTHH U Teorpaduu.
*  OObEMHBIE U IIAPOCTEPHKHEBBIE MOJIETN HEKOTOPHIX XMMHUUECKHUX BELIECTB.
*  Mogenu KpUCTaNINYECKUX PEILETOK.
Cobupanue npubopa 115 MOJIyYeHHs ra3a U IPOBEpKa €ro Ha TePMETUYHOCTb.
* Bo3sronka cyxoro jbja, ioaa Wi HaQTaauHa.
* ArperaTHbl€ COCTOSIHUS BOJBI.
Pa3nenenue qByx HECMEIINBAIOIINUXCS KUIKOCTEN ¢ TOMOIIBIO AEIUTEIBHON BOPOHKH.
e JluctTuiusITOp U ero padora.
* VYcranoBka s GuIbTpoBaHUA U €€ paboTa.
* VYcraHoBKa 75 BeIIapUBaHUs U €€ paboTa.
* Komnnekuust ObITOBBIX TPUOOPOB 117151 PUIBTPOBAHUS BO3IyXA.
Pa3nenenue kpacsiiero BemiectBa ¢oMacTepa ¢ IOMOIIbI0 OyMakHOM XpoMaTorpaduu.
*  Mogenu alIoTPONHBIX MOAU(UKAINI yTIepoaa U CephI.
* [Ilonyuenue o30Ha.
* Tloptpetsl . 4. bepuenunyca u 1. 1. Menneneesa.
KopoTtkonepuoanslii 1 IIIMHHONIEPUOAHBIN BapuaHThl [lepuonnyeckoii cuctemsl Jl. . MenneneeBa
* KoHcTpynpoBaHHE MIAPOCTEPKHEBBIX MOJIENIEH MOJIEKYIL.
* Annapar Kunna.
* Paznoxenue Ouxpomara aMMOHHUS.
* T'openue cepbl 1 MarHMEBOM JICHTBI.
* Tloptpetsl M. B. Jlomonocosa u A. JI. JIaBya3be.
*  OnbIThl, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MACChl BELIECTB.
I'openne ¢ocdopa, pacTBopeHHE MPOAYKTa TOPEHUS B BOJE M MCCIEAOBAHUE IOJyYEHHOTO pPAacTBOpa
JTAKMYCOM .
* BsaumoaelcTBUE COJIIHON KMCIIOTBI C IMHKOM.
[Tonyuenue runpoxcuaa meau(Il) u ero paznoxkeHue npu HarpeBaHUU.
JlaGopaTopHbIe ONBITHI
. O3HaKoMIIEHHE C KOJUICKIIUEH TaO0OpaTOPHOM TTOCY/IBI.
. IIpoBepka npubopa [1st MOTy4eHHs ra30B Ha T€PMETUYHOCTb.
. O3HakomIIeHHE C MUHEpallaMy, 00pa3yloIMU TPaHUT.

. I[IpuroroBiieHne reTeporeHHON CMECH MOPOIIKOB CEPHI U jKele3a U UX pa3fiesieHue.

1
2
3
4
5. BszaumozeiicTBrE pacTBOPOB XJIOPHIOB ¥ HOAMIOB KaJUs C pACTBOPOM HHUTpaTa cepedpa.
6. Ionyuenne ruapoxcuaa meau(ll) u ero BzaumMoneicTBUE C CEPHON KUCTOTOM.

7. BzaumoeiicTBue pacTBOpa COJBI C KUCIOTOM.

8. INpoBepka 3aKOHA COXPAHEHHS MACChI BEIECTB HA TIPUMEPE B3aUMOJIEHCTBHS METOYHM M KUCIOTHI.
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10. Pasnosxenue nepokcuaa BOAOPOIa ¢ HOMOLIBIO oKcuaa mapranna (IV).

11. 3Bamemenue xene3omM MeIH B MEAHOM KYIIOPOCE.

IpakTnyeckue padoThl:

Ne 1«3nakomMcTBO C mabopatopHbiM oOopynoBaHueM. [IpaBuia TeXHUKH O€30MacHOCTH MpH paboTe B
kaOunete xumMuu. Hekoropelie BUIbI paboT».

Ne 2 «AHanmu3 MoYBBI».

Ba:kneiilue npeacraBuTe/ M HeOpranuveckux BeulectTs. KouvyecreeHHble oTHOMEHUs B xumuu(17 u.)

CocraB Bo3ayxa. [lonstue 06 00bEMHON 10JIe KOMIIOHEHTA IPUPOIHON Ia30BOM cMeCH — BO3/yXa.
Pacuér 06bE€Ma KOMIIOHEHTA Ta30BOM CMECH IO €r0 0OBEMHOH J10JIe U HAa00O0POT.

Kucnopoa. O3on. Ilomydenue kucimopoma. CoOupanue M pacrno3HaBaHUE KHUCIOPOJA. XUMHUECKHUE
CBOIMCTBAa KHCIOpOJA: B3aUMOJECHCTBHE C METaJUIaMH, HEMETAUNIAMU U CIIOKHBIMH  BEILLECTBAMM.
[Ipumenenue kucnopona. KpyroBopor kuciiopoja B IpupoJe.

Oxcuapl. OOpa3oBaHue Ha3BaHUU OKCHIOB MO ux (opmynam. CocraBneHue Gopmysn OKCHAOB MO HUX
Ha3BaHusAM. [IpeacTaBuTenu OKCUIOB: BOAA U YIJIEKUCIIBIN T'a3, HETAlEHAsl U3BECTb.

Bonopon B npupozae. dusndeckrne 1 XMMUYECKHUE CBOMCTBA BOJOPOAA, €r0 MOJYy4YEHNUE U IPUMEHEHHE.

Kucnortsl, ux cocras u knaccudukanus. Maaukaropsl. Tabnuna pacrBopumoctu. CosisiHast u
CepHasi KUCJIOThI, UX CBOWCTBA U IIPUMEHEHHUE.

Conu, ux cocras 1 HazBaHusl. PactBopuMocTs cosneil B Boze. [IpencraBurenu conei: Xxiopu HaTpus,
kapOoHaT HaTpusl, pocdar KaabIus.

[TocTostnnass ABoranpo. KoswnuectBo BemiectBa. Monb. Momsippas Macca. KpaTHble eIuMHHIIBI
M3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KWJIOMOJIb, MAJUIUMOJISIPHAS. U KHJIOMOJISIPHAsE MacChl
BEILIECTBA.

Pacuérbl ¢ ucronb30BaHUEM MOHATUN «KOJMYECTBO BEILECTBA», «MOJIIPHAS Maccay, «IOCTOSHHAs
ABoraapo».

3akoH ABoraapo. MossipHbIii 006EM Ta3000pa3HbIX BeniecTB. OTHOCUTEIbHAS ITIOTHOCTh OJTHOTO ra3a
10 IPYTOMY.

KpaTHble enuHMIBI U3MEPEeHUs — MWUTUMOJISIPHBIA U KHJIOMOJIAPHBI 00BEMBI Ta3000pa3HbIX
BELIECTB.

Pac4€rbl ¢ MCHOIB30BaHUEM NOHATUH «KOJUYECTBO BELIECTBA», «MOJISIPHAs Maccay», «MOJISPHBIN
00bEM I'a30B», «IIOCTOSTHHAsE ABOTAPO».

Pacuérel ¢ ucnosnp30BaHUEM MOHATHM «KOJWYECTBO BELIECTBA», «MOJISIPHAS MAacca», «MOJISIPHBIN
00BEM razoBy», «4uciao ABOragpo».

I'unpocepa. Kpyrosopor Boasl B mnpupoae. dusmueckne M XUMHUYECKHE CBOMCTBA BOJBI:
B3aUMOJICVICTBUE C OKCUAAMM.

OcHoBaHusl, uX cocraB. PacTBopuMOCTh OCHOBaHUI B Boje. lI3MeHeHue okpacku MHIMKATOPOB B
nies104Hoi cpeze. [IpencraBureny menoden: ruIpOKCUIBI HATPUS, KAJIUS U KaJbIIHS.

PactBoputrens u pactBopéHHoe BemiectBo. PactBopbl. PactBopenue. I'mapartel. MaccoBas noms
pacTBOpEHHOro BemiecTBa. PacuéTel, CBSA3aHHBIE C HCIHOJB30BAHMEM IIOHATUSA «MaccoBas AOJA
PacTBOPEHHOTO BELIECTBA.

JdemMoHcTpanuu

*  OmnpeneneHue conepKaHusl KUCIOPOJa B BO3IyX€E.

* TlomydeHne KMCIOPOIa Pa3I0KEHUEM IIEPMAaHraHaTa Kajlus U epoKCuaa

BOJOpOA.

* CobupaHue METOJIOM BBHITECHEHHUS BO3/TyXa U BOJIBI.

* Pacno3HaBaHu€ KMCIOPOJA.

* Topenue maruus, xenesa, yrisi, cepbl 1 pocdopa B KUCIOPOIE.



¢  Komaexus OKCHIOB.
* Ilonyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPOJIA.
* Topenue Bogopona.
* BsaumozeiictBue Bogopoa ¢ okcumom meau(ll).
* Komieknus MUHEpaIbHBIX KHCIIOT.
* [IpaBuno pa3baBieHus: cepoil KUCIOTHI.
*  Kommekuus comnen.
* Talnuua pacTBOPUMOCTH OCHOBAHMMU, KUCIIOT U COJICH B BOJIE.
Hekotopsie MeTasuibl, HEMETaIbl M COEIMHEHUS KOJIMYECTBOM BelIECTBA B 1 MOJIb.
*  Mozens MOISIPHOTO 00bEMa ra3000pa3HbIX BEIIECTB.
JlaGopaTopHbIe ONbITHI
12.TlomyTHEHNE U3BECTKOBOM BOJBI IIPH MPOIYCKAHUU YIIIEKUCIIOTNO Ta3a.
13.TTonyuenune Bomopoaa B3aMMOAEHCTBUEM IUHKA U COJITHOM KHCIIOTHI.
14.Pacno3HaBanye KHCIOT UHANKATOPAMH.
15.13Menenne 0OKpacky MHIMKATOPOB B INEIOYHOM Cpee.
16.0O3HaKOMIICHHE C TIpeTiapaTaMy JIOMAITHeH HITH ITKOJIBHOH alTeYKu — PACcTBOPAMHU TIEPOKCHIA BOJIOPO/IA,
CIIUPTOBOM HACTOMKH MOJIa M HAIIATBIPHOIO CIUPTA.
IIpakTHyeckne padoThI:
Ne 3 «Ilonyuyenue, coOupanue U pacro3HaBaHUE KUCIOPOIay.
Ne 4 «Tonyuyenue, coOupaHue U pacro3HaBaHUE BOJIOPOIAY.
Ne 5 «IIpuroroBieHue pacTBOPOB COJEH C UX 3aJaHHONW MAacCCOBOM J0JEi».
OCHOBHbIE KJIACCHI HEOPTAHUYECKUX coenHeHuni (9 4.)
O06o06muieHne cBeneHnit 00 OKCHIaX, UX KIacCU(UKAINH, HA3BAaHHUIX M CBOMCTBAX.
CriocoObl OTy4eHHS] OKCUIOB.
OcHoBaHus, UX KJIaccupuKaius, Ha3BaHUs U CBOMCTBa. B3anMoeiicTBre C KUCIO0TaMU, KUCIIOTHBIMH
OKCHJaMU U coiiMH. Pa3nokeHne HepacTBOPUMBIX OCHOBaHUI. CrioCcOOBI MOTy4YeHUsI OCHOBAHUM.
Kucnotsl, ux knaccudukanus u Ha3BaHus. OOIIe XUMHUYECKHE CBOWMCTBA KUCIOT. B3aumoelicTBue
KHCIIOT C MeTaUlaMU. OJEKTPOXMMHUYECKUU DSl HampsOKEHUH MeTamioB. B3aumonelcTBHE KHCIOT C
OKCHJIaMU METAIIJIOB.
BzaumopeiicTBue KHCIOT C OCHOBAaHHUSMH — peaklus HeHTpanmu3anuu. B3aumoneicTBHE KHCIOT C
COJISIMU. [Tonyuenune 6GecKUCIOPOAHBIX
1 KUCJIOPOJICOACPKAIINX KUCIIOT.
Comu, ux kinaccudukanus u cBoiicTBa. B3aumoseicTue coneit ¢ MetaiiaMu, 0COOEHHOCTH 3TUX
peakuuii. BzaumoaencTBue cosiei ¢ COIsIMH.
['eneTndeckue psiapl MeTauia U HeMeTasuia. ['eHeTnyeckas CBsi3b MKy KilacCaMi HEOPTaHUYECKUX
BEILIECTB.
JlabopaTopHbIe ONbITHI
17.B3auMoeiicTBHE OKCUAA KaIIbIUs C BOJIOM.
18.ITomyTHEHUE U3BECTKOBOM BOJIBI.
19.Peakmus HEWTpaTH3aIIiH.
20. [Momyuenne ruapokcuaa menu (1) u ero B3anMoeiHCcTBIE C KUCIOTOM.
21.Paznoxenue ruapokcuaa meau (1) mpu HarpeBanum.
22.B3auMO/ICCTBHE KHCIIOT C METAJIIIAMH.
23.B3aumMoeiicTBIE KHCIOT C COSIMHU.
24.03HaKOMJICHHE C KOJIJICKITUEH COJeH.



25.B3anmopeiictBue cynbdarta meau(Il) ¢ xeneszom.
26.B3anmonelicTBrEe COJIEN C COJIIMHU.
27.I'eneTndeckas CBA3b Ha IPUMEPE COSAMHEHUN MEIH.
IIpakTuyeckue padoThI:

Ne 6 «Peuienne 3kciepruMEHTaIbHBIX 3a1a49.

IMepuonuueckuii 3akon u [leprnoanyeckasi cucreMa XMMHYECKHUX 3JIEMEHTOB
. . MenaesneeBa u crpoenune aroma(8 4.)

EcrecTBeHHBIE CeMENCTBA XUMUUECKUX 3JIEMEHTOB:IEJIOYHbIE W IIEJIOYHO3EMENbHBIE METaJlIbI,

raJloreHbl, UHepTHBIE (OJaropoHbie) razbl. AMGOTEpHOCTh. AM(POTEpPHbIE OKCUABI M THAPOKCHIBL.

KomriuiekcHseie conu.

Otkpertue Jl. U. Menneneessim [lepuoanueckoro 3akona u co3aanue um llepuoamndeckoil cuCTeMbl
XUMHUYECKUX 3JIEMEHTOB.

ATombl Kak (hopMa CyIIECTBOBaHHS XUMHUYECKHX 3JIeMEeHTOB. OCHOBHBIE CBEACHHUS O CTPOCHUU
aToMoB. JlokaszaTenbCcTBa CIOXKHOCTH cTpoeHus aromoB. OmbiTel Pesepdopna. Ilnanerapnas momenb
CTPOEHHUS aToMa.

CocraB aTOMHBIX fAJI€p: IPOTOHBI, HEUTPOHBL. OTHOCUTEIbHAS ATOMHAs Macca. B3anMoCBsI3b NOHATHI
«IIPOTOH», «HEUTPOH», KOTHOCUTEIbHASI aTOMHAsl Maccay.

Muxkpomup. 31ekTpoHbl. CTpOEHHE ANEKTPOHHBIX YPOBHENH aTOMOB XUMHUYECKHUX 1eMeHTOB NelNe 1 -
20. [TonsiTue 0 3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE.

N3otomnbl. ®usnueckuit cmbich cuMBosMKH [lepronnueckoit cuctembl. CoBpeMeHHasi PopMyIHpoBKa
[lepuonnveckoro 3akoHa. MI3MeHEHUs! CBOMCTB JI€MEHTOB B MEPUOJIAX M TPYINIax, KaK QyHKIUS CTPOCHHS
ANEKTPOHHBIX 000JI0YEK ATOMOB.

XapakTepucTuKa 3JIEMEHTa-MeTajula U 3JIEMEHTa-HeMeTajula o UX noJiokeHuto B Ilepuoanueckoit
cucrteMe xumuueckux anemeHToB 1. 1. Menneneena.

JdemMoHcTpanuu
* Paznuunbie GopMbl TAOIUI] TIEPUOANIECKON CUCTEMBI.
*  MopnenupoBanue nocrpoenus [lepuonnueckon cucrems! J[. . Menneneesa.
*  Mogenu aTOMOB XMMHUYECKUX 3JIEMEHTOB.
* Mopnenu aTOMOB 31€MEHTOB 1—3-T0 nepuoi0B
JlaGopaTopHbIe ONBITHI.
28.ITomyuenune am(poTepHOTO THAPOKCHIA U UCCIIETOBAHHE €TO
CBOMCTB.

Xumuueckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE peakuuu(8 u.)

HNonnas xumuyeckas cBsi3b. MoHbl, 00pa3oBaHHBIE aTOMaMH METaNIOB M HemeTaioB. CXeMbl
00pa3oBaHMs HOHHOH CBS3M JUIsi ONHAPHBIX COeAMHEHUH. IOHHbBIE KpUCTAIITMUECKUE PEIIETKU U (pu3nyeckue
CBOMCTBA BELIECTB C 3TUM THUIIOM peléTok. [lonsaTre o popMynbHON eIUHUIIE BELIECTBA.

KoBasnenTHass xumuyeckass CBA3b. OJEKTPOHHbIE W CTPYKTypHble (opmyinsl. KoBaneHTHas
HenoJisipHast cBa3b. CxeMbl 00pa30BaHMs KOBAJICHTHOM CBSI3U /1711 OMHAPHBIX COeMHEHUH. MoJeKyspHbIe U
ATOMHBIE KPUCTAJUIMYECKHE PEMIETKH, U CBOMCTBA BEUIECTB C 3TUM THUIIOM PEHIETOK.

DNeKTPOOTPULIATENIbHOCTh. Psan anexTpoorpunartenbHocTd. KoBaneHTHas MOJsipHas XHUMHYecKas
cBa3b. Jlumonb. Cxembl 00pa3oBaHHs KOBAJEHTHOW TMOJSIPHOM CBSI3U IS OMHAPHBIX COETUHEHHI.
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MonekyapHbIE U ATOMHBIE KPUCTAJUIMYECKHE PEMIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

Meramnueckass XMMHAYECKasl CBA3b U METAIUINYECKAs KpUCTaJuIMUecKas pemeérka. CBONCTBA BEIIECTB
C 3TUM TUIOM pelm€TOK. EnnHas npupoia XMMHUYECKUX CBS3EH.

Crenens okucnenusi. CpaBHEHHE CTENIEHU OKUCJICHUS W BajieHTHOCTH. [IpaBuia pacuéra crenenei
OKUCJICHUS TI0 (popMyTaM XUMUYECKUX COCTUHEHUH.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. OnpeereHue cTerneHed OKUCICHUs Il 3JIEMEHTOB,
00pa3ymoIIKX BEIIECTBA Pa3HBIX KJIACCOB. Peaknnu HOHHOTO 00MEHa U OKHCIUTEIIEHO-BOCCTAHOBUTEIILHEIE
peakuuu. OKUCIUTENb W BOCCTAHOBUTENb, OKHUCIEHHE W BOcCCTaHOBiIeHHE. (COCTaBIIEHHE YpaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIXPEAKIIUN METOJJOM JIEKTPOHHOTO OanaHca.

JdemoHcTpauuu

*  Buneo ¢parments! u cnaiiabl «MloHHas XUMUYecKasi CBSI3b ».
* Koteknus BemecTB ¢ MOHHOM XMMHUUYECKOU CBSI3bIO.
* MoJenu HOHHBIX KPUCTAIUINYECKUX PEIIETOK.
*  BuneodparmenTs u cnaiiapl «KoBaleHTHaAIXUMHUYECKAs CBA3bY.
e Kotekius BemeCcTB MOJIEKYJIIPHOTO U @aTOMHOT'O CTPOEHUSI.
*  Mojenu MOJIEKYISIPHBIX U aTOMHBIX KPUCTAJNIMYECKUX PEIIETOK.
*  BuneodparmenTs u cnaiiapl «MeTtannndeckass XUMAYECKas CBSA3bY.
e Komneknus «MeTajuibl U CIIIaBbI».
* BsaumojeiicTBHE IIUHKA C CEPOM, COITHON KUCI0TOH, XimopuaoM meau (11).
* T'opeHune Maraus.
* B3saumonencTBUE XJIOPHOM U CEPOBOJOPOAHON BOJBI.
JlaGopaTopHble ONBITHI
16. M3rorosieHue MOIENH, HILTIOCTPUPYIOIIEH CBOWCTBA METAIUIMIECKON CBA3H
IMoBTOpenue(4 4.)
9 kacc
IMoBTOpeHue n 06061meHNe cBeeHuii Mo Kypey 8 kiacca (5 4.)

bunapnsie coenqunenus. OKCHIBI coneoOpasyroniue 1 Heconeoopasytoriue. [ uapokcuas:
OCHOBaHUs, aMpoTepHbIe, KUCIOTHL. CpeiHne, KUCIbIE, OCHOBHBIE COJIH.

O0600611eHne cBeieHn 0 XUMUYecKuX peakiusax. Kiaccupukanns XuMHUecKUX peakiuii 1o
Pa3IMYHBIM OCHOBAHUSIM: COCTABY M YHCIIY PEarupyroux U 00pa3yroIInXcs BEMIECTB, TETNIOBOMY
s dexTy, HanpaBIeHUIO, U3MEHEHUIO CTETICHEN OKUCIICHHS 3JIEMEHTOB, 00pa3yIOIIUX Pearupyronme
BelIeCTBa, (pa3e, NCIOJIb30BAHUIO KaTaIn3aTopa.

[ToHsiTHE O CKOPOCTH XUMHYECKOU peakiuu. DakTopbl, BIUSIONIME HA CKOPOCTh XUMHUYECKHUX
peakLuii: IpupoAa pearupyrolrux BEUIECTB, UX KOHIEHTPALHs, TEMIEPATYPa, IJI0IIAb CONPUKOCHOBEHUS,
Hanuuue karaiauzaropa. Karanms.

JdemMoHcTpanuu
* (O3HaKOMJIEHHUE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJIOB.
* (O3HaKOMIIEHME C KOJUIEKIHUSIMU OKCUOB, KUCJIOT U COJIEH.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOMN pEeaKIMu OT MPUPOJIbl PEarupyroIIUX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOHN peaKMu OT KOHIIEHTPALIUU PEArupyIolInuX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peaKkuu OT IJI0IIa 1

COTPUKOCHOBEHHMSI PEarupyONINX BEIIECTB («KKUTISIIIUAN CION).

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIUU OT TEMIIEPATypbl PEarupyIOIIUX BELIECTB.
JlabopaTopHbIe ONbITHI
1. BzaumosmeiicTBe aMMHaKa 1 XIIOPOBOJIOPOJA.
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Peakuus HelTpanuzanuu.
Hab6mronenue teroBoro 3dgdexra peakiuy HeuTpaaTu3amu.
B3aumogeiicTBue cepHoit Kuciothl ¢ okcuaoM meau (I1).

Paznoxenne IEpOKCHUIa BOAOPOAa C IOMOIIBIO KaTala3bl KapTO(l)e.]'Iﬂ

o0k wn

3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEaKIMK OT MPUPOIbl PEarupyrOINX BEIIECTB Ha PUMEpe
B3aMMO/ICIICTBHS pacTBOPOB THOCYJb(aTa HATPUS U XJIopuaa 0apusi, THOCYIb(aTa HATPUSI U COJISTHOM
KHCIIOTBHI.

7. 3aBHCHMOCTH CKOPOCTH XMMHYECKOM PEAKIMU OT IIPUPO/IbI METAIUIOB [IPU UX B3aUMOJIEHCTBHUH C
COJISTHOM KUCJIOTOM.

8. 3aBHCHMMOCTB CKOPOCTH XMMHMYECKON PEAKIMU OT HPHPOIbI KUCIOT IPH B3aMMOICHCTBHY UX C
KEJIE30M.

9. 3aBUCHMOCTB CKOPOCTH XMMHMYECKON PEAKIMU OT TEMIIEPATYPHL.

10. 3aBuCUMOCTH CKOPOCTH XUMUYECKOM PEaKuu OT KOHIICHTPAIIH.

11.3aBUCHMOCTb CKOPOCTH XUMHUYECKOM peakluu OT IJIOUIa/Id COMPUKOCHOBEHUS PEarupyromux BeIecTs.
3aBUCHUMOCTh CKOPOCTH XUMHUUYECKOU PEaKIMK OT KaTaau3aTtopa.

XHuMHYecKHe peaKlii B pAcTBOPax 3j1eKTpoanToB(10 u.)

[TonsTe 00 HSJIEKTPOIMTHYECKOW TUCCOMMAIIMU. ODJICKTPOIUTHI M HEDJICKTPOIMTHL. MeXaHu3M
JMCCOLMAIIUMHN 3JIEKTPOIUTOB C PA3IMUHBIM XapaKTepoM CBsI3U. CTENEHb JIEKTPOJIUTHIECKON TUCCOLIUAIIMH.
CuIibHBIE U CJTa0bIC SJIEKTPOJIHTHI.

OCHOBHBIE TIOJIOXKEHUS TEOPUHU DJIEKTPOJUTHUYECKON auccoruanuu. Kriaccudukaius MOHOB U HMX
cBoiicTBa. KHCIIOTBI, OCHOBaHUS U COJIM KaK 3IEKTPOJIUThI. VX Kiaccudukanus u Juccoruanusi.

OO0mue XMMHUYECKHE CBOWCTBA KHUCJIOT: M3MEHEHUE OKPACKH HHAMKATOPOB, B3aMMOJICUCTBHE C
METaJUlaMH, OKCHJIaMH U THAPOKCHIAMHUMETAIJIOB M COJSIMU. MOJNEKyIspHble W WOHHBIC (ITIOJIHBIE H
COKpalIEHHbIE) YPABHEHUSI peaKuil.

XUMHYECKUN CMBICII COKPALIEHHBIX YPAaBHEHUH. Y CIIOBHS NPOTEKAHUS PEAKLIIUN MEXKY IEKTPOIUTAMU 10
KOHIIa. P11 akTHBHOCTH METaJLIOB.

OOmIe XMMHYECKHE CBOMCTBA IIEIOYEH: B3aUMOJCHCTBUE C KHCJIOTAMH, OKCHJIAMH HEMETAJLJIOB,
comsiMu. OOIIMe XMMHYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHH: B3aMMOJEHCTBHE C KHUCIOTaMH,
pasiioKeHHe MPU HarpeBaHUU.

OO0mre XUMHUYECKHUE CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KHCJIOTaMH, IIETI0UYaMHU, COJISIMU
" MeTajaaMu. B3anMomelicTBHE KHCIBIX COJICH CO IIeI0YaMH.

IMaaponus, kak 0OMeHHOE B3aUMOICHCTBUE COseil ¢ BOJION. ['MApOIN3 COMM CUITBHOTO OCHOBAaHUS U
ciaboii KucnoThl. ['uaponus conu cnaboro ocHoBaHMS U cUiIbHOM KucioTel. Hkana pH.

CBoiicTBa KHCIIOT, OCHOBAaHUM, OKCHJIOB U COJIEM B CBETE TEOPHUH JIEKTPOIUTHUECKON AUCCOLUALINU
1 OKHUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

JdemMoHcTpanuu.
* lcneiTaHue BEIIECTB U UX PACTBOPOB Ha AJIEKTPOIPOBOJAHOCTb.
*  3aBHCHUMOCTb JEKTPONPOBOJHOCTH YKCYCHON KUCIOTHI OT KOHLEHTPAIUH.
* JIBM>KEHME OKPAILLIEHHBIX HOHOB B AJIEKTPUUYECKOM MOJIE.
* OmnpeneneHue xapakTepa cpeibl B paCTBOPAX COJICH.
JlaGopaTopHbIe ONBITHI.
10. duccouuanus cnaGbIX 3JIE€KTPOIUTOB HA IPUMEPE YKCYCHOM KMCIOTEL

11. Vi3meHeHue OKpacKu MHANKATOPOB B KUCIIOTHOM cpeie.
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12.  Peakums HelTpanM3anuu pacTBOPa INETOYH PA3IUYHBIMU KHCIOTAMH.
13.  Tlonyuenue rugpoxcuna meau (I1).1 ero B3auMoneicTBHE ¢ Pa3IMUYHBIMU KHCIOTAMH.
14. Bsaumopeiictere cuinbHbIX KUCIOT ¢ okcumoM meau (11).

18-20. B3aumoelicTBre KACIOT ¢ METAJUIAMU.

21. KauecTBeHHas peakius Ha KapOOHAT-HOH.

22. TonyueHue CTyaHsA KPEMHUEBON KHUCIIOTHIL.

23. KauecTBeHHas PEakys Ha XJIOPHU - U CYJIb(aT-uOHBI

24. Vi3sMeHeHre OKPACKM MHIMKATOPOB B ILEJIOYHOM CpEIE.

25. B3aumoeicTBHE MIENOYel ¢ YTIIEKHCIIBIM Ia30M.

26. KauecTBeHHas peakys Ha KATHOH aMMOHHUSL.

27. Tlonyuenue ruapokcuaa meau (1) u ero pasnoxenwue.

28. B3aumopeiicTBre KapOOHATOB C KUCIOTAMHU.

29. Tlonyuenne ruapoxcuna xenesa(lll).

30. Bsaumoneiicteue xenesa ¢ pacteopom cyibgara meau (1)

HemeTanabl 1 uX coequHeHUs (25 4.)

Crpoenue aroMoB HeMmMeTalioB W ux nonoxeHue B llepuogmueckoit cucreme. Psn
3NEKTPOOTpHULaTENbHOCTU. KpucTaminueckue pemeTkl HEMETAIIOB — IPOCTHIX BEIIECTB. AJUIOTPONUS U
e€¢ mnpuuuHbl. @usmueckue cBoiicTBa HemerauioB. OOmMEe XUMHUYECKHE CBOMCTBA HEMETAJIOB:
OKHUCJIUTENbHBIE U BOCCTAHOBUTEIIbHBIE.

l"asiorensl, cTpoeHHe HMX aTOMOB U MoJIeKyJl. DuU3nueckrue U XUMUYECKHE CBOMCTBA TaJOr€HOB.
3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB rajOr€HOB B 3aBHUCHUMOCTH OT UX mojoxeHus B llepuonnueckoit
cucreme. HaxoxieHre rajoreHoB B IPUPOJIE U UX MOITy4YeHHE. 3HaUYCHUE U IPUMEHEHHUE TaJIOT€HOB.

["anoreHoBOIOPOBI U COOTBETCTBYIOUINE MM KHCIIOTHI: TUIABUKOBAs, COJIsTHAsl, OPOMOBOIOPOIAHAS,
nogoBogopoaHas. ['anorennasl. KauecTBeHHBbIE peaklMM Ha rajoreHuI-uoHbl. [IprumeHenne coennHeHun
raJlOTeHOB M UX OMOJIOTHYECKas POJIb.

Obmas xapaktepuctuka snemMeHToB VIA-rpynmel. Cepa B ipupojie u e€ moiyueHue. AJTOTPOITHbIE
MOAU(UKAIIH Cephl U UX CBOMCTBA. XMUMUYECKUE CBOMCTBA CEPHI U €€ IPUMEHEHHE.

CepoBoJ10pOJI: CTPOCHHE MOJIEKYJIbI, (PU3NYECKHE U XMMUYECKHE CBOICTBA, OJy4YeHHE U 3HAUCHHE.
CepoBopoponnas kuciorta. Cynbhubsl 1 ux 3HaueHue. JIroMuHOPOpPHI.

Okxcun cepsl (1V), cepuucras kuciora, cynb@uTsl. KauecTBeHHas peakius Ha CyJIb(QUT-HOH.

Oxcun cepol (VI), cepnas kucnora, cynbdatsl. Kpucramnoruaparsl. KauectBenHas peakuus Ha
cynbdaT-uoH.

Cepnas KHCIOTa - CUIIBHBINA 37EeKTPOJIUT. CBOICTBa pa30aBIeHHON CEPHOM KUCIOTHI, KaK TUITHYHON
KHCIIOTHI: B3aMMOJCHMCTBHE C METa/NIaMH, OCHOBHBIMU U aM(OTEPHBIMH OKCHJIAMH, OCHOBAaHUSMHU U
ampOoTepHBIMU THAPOKCHIaMH, colsiMu. KaduecTBeHHas peakius Ha cynbdaT-nuoH.

OO6mas xapakTepucTuka 31eMeHToB VA-Tpynmbl. A30T, CTpOSHHE aTOMa U MOJIEeKybl. Dusnueckue
Y XUMHUYECKHE CBOMCTBA U MPUMEHEHHUE a30Ta. A30T B IPUPOJIE U €ro OMOJIOrHYecKast poib.

AMMHaK, CTPOSHHUE MOJICKYJIBI U (U3UYECKHE CBOMCTBA. AMMHayHas BOJA, HAIIATHIPHBIA CIHPT,
ruapaT ammuaka. JJoHOpHO -aKkIenTOPHBIN MexaHn3M 00pa30BaHUs KaTHOHA aMMOHMsI. BoccTaHOBUTENbHbBIE
cBoiicTBa aMMuaka. Conu aMMOHHMS M UX puMeHeHne. KauecTBeHHas peakiiysi Ha KATHOH aMMOHHUS.

Oxcuapl azoTa: HecosieoOpasylolie W KUCIOTHBIE. A30THCTas KHUCIOTa U HUTPUTHL. A30THas
KHCJIOTA, €€ IoJIy4yeHne U cBorcTBa. Hurparsl.

®octhop, crpoenne aroma u amnorpornus. Dochuasl. Dochun. Oxcun docdhopa(V) u
optodochopHnas kucnora. Docdarel. PochopHbie yaoopeHus. MHCEKTHUIHIBI.
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OO6miast xapaktepucTtuka 3JeMeHTOB [V A-rpymnmbl: 0COOEHHOCTH CTPOEHHS aTOMOB, IPOCTHIX
BEIIIECTB U COCIMHEHUI B 3aBUCHUMOCTH OT TMOJIOKEHHS 31eMeHTOB B [lepronnueckoit cucreme. Yriepo.
AnnorpornHbie MOAUpUKAIIUKU: aamas, rpaduT. AMOop(dHBIA YIIEepoa U ero copTa: ca)xa, akTHBHPOBAHHBIN
yroyb. AncopOrusi. XuMUYeCKHe CBOMCTBa yriepoaa. KokcoXuMHU4eckoe MPOU3BOACTBO U €ro MPOTYKITHSI.
KapOunpr.

Oxcun yraepoma(ll): crpoeHue Mosiekyinbl, mosydeHue u ero cBoiictBa. Oxcua yriepona(lV):
CTPOEHHUE MOJIEKYJIbI, TOTYyYEHUE U €T0 CBOKMCTBA. YToJibHAs KUciIoTa. CoJM yroabHOM KUCIOThI: KapOOHATHI
U TuipokapOoHaTel. TexHuyeckas v MUIEBas coaa.

Heoprannueckue n opraHn4yeckue BeecTBa. Y reBo0POIbl. XUMHUECKOE CTPOEHUE OPraHUYECKUX
BEILIECTB, KAK NOPSI0K COEUHEHUS aTOMOB B MOJIEKYJIE IO BAJICHTHOCTH.

MeraH, 3TaH, Kak MpelesibHbIE YIVIEBOJOPOAbl. OTWUJIEH W AaleTWIEH, Kak HeNpeaeiabHbIe
(HeHachIILIEHHbIE) YyrieBoaopoasl. ['opeHue yrieBogoponoB. KauecTBeHHbIE peaklUMU Ha HENPEAEIbHBIE
COEIUHEHUS.

OTHIIOBBIN CIIUPT, €r0 NOJTyYEeHUE, IpUMEHeHne U pusnonornyeckoe aevictsue. TpéxaTOMHBIN cUpT
rnuepud. KadecTBeHHas peakuMsi Ha MHOTOAQTOMHBIE CHUPTHI. YKCyCHas - IpEACTaBUTENb Kilacca
KapOOHOBBIX KUCIOT.

Kpemnuuii, ctpoenue ero atoma u cBoiictBa. Kpemuuii B npupoge. Cwimnuasl U cunad. Okcup
kpemuus(1Y). KpemHueBas kucinora u e€ comiu.

[Ipon3BoacTBo crekyia U nemeHTa. lIpoaykuus CHIMKATHOM NPOMBINUIEHHOCTH: OINTHYECKOE
BOJIOKHO, KepaMuKa, hapdop, pasHc.

OnTryeckoe BOJOKHO.

Hemerannsl B npupone. dpakunoHHas INEpEeroHKa >KHJAKOIO BO3JyXa Kak CHOCO0 IOJIydeHus
KHCJIOPOAa, a30Ta, aprona. [lomydyenue gocdopa, kpeMHus, XJI0pa, Hoaa. DIEKTPOIU3 PaCTBOPOB.

[TonydeHune cepHOIl KUCIOTBI: CBIPBE, XUMU3M, TEXHOJIIOTMUYECKask CXEMa, METO]| KUIISAIIETO CII0s,
MIPUHIIMIIBI TETJIO00MEHA, TPOTUBOTOKA U UPKYIAUU. OneyM. [Ipon3BoAcTBO aMMuaka: ChIpbE, XUMU3M,
TEXHOJIOTHYECKasl CXema.

JdemoncTpauuu

e Komnekius HemMeTamios.

e Moaenu KpUCTAJUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHbBIE U MOJIEKYJISIPHBIE.
e (O30HATOp U MPUHIUIIBI €r0 PAOOTHI.

e ['opeHue HEMETAIUIOB - MPOCTBIX BEILECTB: cepbl, (pocdopa, APEBECHOTO YIIIs.
e OOpas3ibl raJIOTeHOB - MPOCTHIX BEIIECTB.

e B3anmoneicTBHE raloreHOB ¢ METAJLUIAMM.

¢ BriTecHeHue xiopa OpoMOM HITH i0/]1a U3 PaCTBOPOB UX COJel

e KouteKkus NpupoaHbIX COEIMHEHHH XJI0pa.

e B3sanmosneiicTBHE Cepbl ¢ METAILUIAMM.

e ['opeHue cepbl B KUCIOPOAE

e Komnekmus cynbQUAHBIX PYII.

e KauecTBenHas peakuus Ha Cyab(UI-HOH

e (OOeciBe4YMBaHNE OKPAIICHHBIX TKAaHEH U IIBETOB CEPHUCTHIM Tra30M.

e B3anmoneicTBre KOHIEHTPUPOBAHHON CEPHOM KHUCIIOTHI C MEBIO.

e OOyriMBaHHe OPraHUYECKUX BEUIECTB KOHIIEHTPUPOBAHHON CEPHOI KUCIOTOM.
e Jluarpamma «CocTaB Bo3gyXa».

e Bugneodparments! u cnaitnpl «lItnusu 6azapbiy.

e [lomydenue, coOupanue u pacro3HaBaHUE aMMHAKa.
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e Paznoxenne Ouxpomara aMMOHHSI.

e B3sanmoneiicTBUE KOHIIEHTPUPOBAHHOMN a30THOW KUCJIOTHI C MEZIbIO.

e [openue yepHOro nopoxa

e PaznoxeHue HUTpATa KaJiisl U TOPEHHUE JIPEBECHOTO YTOJIbKa B HEM

e  OOpa3Isl MPUPOIHBIX coenuHeHui Gocdopa.

e Topenue pochopa Ha BO3AyXe U B KUCIOPOJIE.

e [lomyuenue O6emnoro Gpocdopa u UCIIBITAHNE €TO CBOWCTB

o Komrekius «O0pa3iibl IPUPOIHBIX COSAMHEHUH YIiIepoaa

e [loprper H. JI. 3enunckoro. [ToriomeHne akTHBUPOBAHHBIM YTIIEM PaCTBOPEHHBIX BEIIECTB WIIH

ra3oB.

e VYCTpoHCTBO MPOTHUBOTA3a.

e Mojenu MOJIEKyJ METaHa, 3TaHa, TUJICHA U alleTUICHA.

e BsaumopeiicTBue aTUIeHa C OPOMHOM BOJOW M paCTBOPOM I€pMaHTaHaTa Kausl.
e OO0uMe XMMUYECKHE CBOMCTBA KUCIIOT HA IPUMEPE YKCYCHOM KUCIIOTHI.

e KauecTBeHHas peakiys HA MHOTOaTOMHBIE CITUPTHI.

e Komneknus «O06pa3ibl IPUPOIHBIX COETUHEHUN KPEMHUS.

e Kosueknus crexiia, KEpaMHUKH, IEMEHTA U U3/1€TIUH U3 HUX.

e KoJsutekus npoayKuuy CUJIMKaTHOM POMBIIIIEHHOCTH.

e BuneodpparmenTs! u cnaiipl «IIpou3BoACTBO CTEKIA U IEMEHTAY.

e Komeknusa «[IpupoaHpie COEIMHEHNS] HEMETAIIIIOB.

e Buneodpparments! u cnaiiipl «@pakiioHHas IeperoHka *KHUJIKOT0 BO3IyXa

e Buneodparmentsl u cnaitnsl «llonydyenue Bogopoaa, KUCIOpOia U rajloreHOB

QJICKTPOJIUTHUYCCKHUM CIIOCOOOMY.

e Mogenu annaparos Ui IPOU3BOACTBA CEPHON KHUCIIOTHI.

e Mopnenp KUISAIIETO CIIO0S.

e Mopaenp KOJIOHHBI CHHTE3a aMMHAKa.

e BuneodpparmenTs! u cnaiipl «IIpor3BoACTBO CEPHOIN KUCIOTHD.
e BuneodpparmenTs u cnaiiapl «[Ipon3BoACTBO aMMHuaKay.

o Komnexnus «CpIpb€ U1 MOIYYEHNS CEPHON KUCIOTHD.

JlaGopaTopHble ONBITHI

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

Pacnio3naBaHue rajnoreHu-MOHOB.

KauectBennsie peakiuu Ha Cyinb(haT-uOHBI.

KauectBenHnas peakiusi Ha KAaTHOH AMMOHHS.

XUMHUYECKUE CBOMCTBA a30THOM KHUCIIOTHI, KaK AJEKTPOJIUTA.
KauectBennsie peakunu Ha Gocdar-moH.

[Tomy4yeHue u CBOMCTBA yrOIbHON KUCIOTHI.

KauectBennast peakuys Ha KapOOHAT-HOH.

[IpormyckaHue yriieKUCIOro ra3a yepe3 pacTBOp CUIIMKATA HATPHSL.

IIpakTnyeckune padorTnl

1. Yzyuenue cBOMCTB COSAHOM KMCIOTBI

2. V3y4yenune CBOMCTB CEPHOM KMCIIOTBI.

3. TMonyuenne aMMHaKa U U3yYEHUE €r0 CBONCTB.

4. TlonyueHue yrieKkucsIoro ra3a i u3y4eHue ero CBOUCTB.
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MeTtaJjiibl 1 ux coegunenns(174.)

ITonoxenne meraioB B llepuogumyeckon cucreme xumuueckux siieMmeHtos JI. M. Menneneesa,
CTPOCHUE MX aTOMOB U KPUCTAIJIOB. MeTrammyeckas CBsI3b U METAJUIMYECKash KPUCTAIUIMYECKaAs PEIIETKa.
@du3ndyecKue CBOWCTBA METAJUIOB: OJEKTPO- M TEIUIONPOBOJHOCTh, OTpa)karomias CHOCOOHOCTH,
MIaCTUYHOCTD. CruiaBbl YEPHBIE U I[BETHHIE.

Metaiuibl KaKk BOCCTAHOBUTENIH. DJIEKTPOXUMHUYECKUU psii HanmpshkeHui. BzamMmopelcTBue METaIoB €
HEMETaJlIaMH, OKCUJIAMH, KUCJIIOTaMH, COJIAMU. AJTFOMUHOTEPMHUSI.
CtpoeHue aToMOB M MPOCTHIX BEIIECTB IIEIOYHBIX METAUIOB. 3aBUCUMOCTh (PU3MUYECKUX U XUMHUUYECKHX
CBOWCTB II€JIOYHBIX METAJLUIOB OT 3apsAJI0B siAep UX aTOMOB. OKCUJbI U THIPOKCHU/IBI IICJIOYHBIX METAIIOB,
HX TOJyYEHHE, CBOMCTBA, PUMEHEHHE. BaxkHeHIINe COMM MIETOYHBIX METAIJIOB, UX 3HAYECHHUE B )KUBOU U
HEXUBOU IIPUPOJE U B )KU3HU YEIIOBEKA.
CrpoeHre aTOMOB W MPOCTHIX BEIIECTB INEIOYHO3EMENBHBIX METAJIOB. 3aBUCUMOCTH (DU3HUYECKUX U
XUMHUYECKUX CBOMCTB MIEIOYHO3EMEIbHBIX METANIOB OT 3aps0B sA/ep UX aToMOB. OKCUIBI U THAPOKCHIBI
LIEJI0YHO3EMENBbHBIX METAJUIOB, UX IOJIyY€HHE, CBOWCTBA M NMpUMEHEeHHE. BaxHeiline conu MmEIOUHO -
3eMEJIPHBIX METAJIJIOB, X 3HAYCHHE B IPUPOJIC 1 )KU3HU YeoBeka. KapOoHAaThl ¥ THAPOKAPOOHATHI KaIbITHSI.
XKéctkocTh BOABI: BpeMEHHas U MocTosHHasg. CrnocoObl YCTpaHEHUS BpPEeMEHHOM KECTKOCTH. CrocoOsbl
YCTPaHEHHs NOCTOAHHON kECTKOCTU. MoHuThl. CoelMHEHNS alFOMUHUS B IpUpoe. XUMUYECKHUE CBOWCTBA
amoMuHus. OCOOEHHOCTH OKCHIA M THAPOKCHIA aTIOMHHHSA Kak aM(OTEpHBIX COeqMHEHUH. Bakneiimme
COJIY ITFOMHHHS (XJIOpU/, CyIbdar).
OcobenHoctr cTpoeHHS aroma kene3a. JKenezo B mpupozae. Bakueimme pynsl xkeneza. Okcuasl U
ruapokcuabl xenesa(ll) u xenesa(lll). Comm xenesa(ll) u xeneza(lll). O6Hapyx)eHne MOHOB KaTHOHOB
Keje3a B pacTBOpe. 3HAUCHHUE COSIMHEHUN Kee3a.
Koppo3us xumuueckas v 3J€KTpOXUMHUYECKasl. 3aluTa METAUIOB OT KOPPO3UU. MeTalljibl B IpUpoJie: B
cBOOOHOM BUJE U B BUJE coeanHeHuil. [lonstue o Mmetamnyprun. UépHas U LIBETHAS METAJLTypIHsl.
[Tupomeranmyprusi, THAPOMETAJUTYPTHs, dNeKTpoMeTatyprus. JJlomennslit mporecc. [lepepaboTka uyryHa
B CTajib. DJEKTPOJIU3 PACILIABOB.
JdemMoHcTpanuu

* BzaumopeicTBue HATPUs, TUTHS U KAJBLHS C BOJOM.

* Topenue HaTpus, MarHus U ’eje3a B KUCIOPOJIE.

* Bcnblmka TEpPMUTHOR CMECH.

* BzaumopeicTBHE CMECH MOPOLIKOB CEPBI U JKeJe3a, IMHKA U CEPHI.

* BzaumopeicTBHE aTIOMUHUS C KMCIIOTAMH, IIEJIOYaMH M BOIOM.

* BzaumopeicTBue XKeneza U MEAU C XJIOPOM.
. B3auMozeicTBrue Meau ¢ KOHLIEHTPUPOBAHHOU CEPHOM KUCIOTON U a30THOU KUCIIOTON
(paz0aBiIeHHON U KOHIICHTPUPOBAHHO).

* Okpacka IJIaMeHH COCIMHEHUSIMU IIETOYHBIX METAJIIOB.

* Okpacka IIaMeHU COEIUHEHUSIMU IIETOYHO3EMENIbHBIX METAILIIOB .

* ['ammeHue U3BECTH BOJIOM.
d [Tonydenue KECTKON BOABI B3AMMOJACHCTBUEM YIIIEKUCIIOTO ra3a € U3BECTKOBOW BOJIOM.

* VcrpaHeHHe BpeMEHHOM KECTKOCTH KUTITYEHUEM U TOOABKOW COJIBI.

* VcrpaHeHHEe MOCTOSHHOM KECTKOCTH TOOABKOM COJIBI.

* VOHUTHI U IPUHIIUI UX JEHCTBUS (BUICOPPATrMEHT).

® KOJ'IJ'ICKI_[I/IH MMPpUPOAHBIX CO€IUHEHHH aTIOMUHUS.
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*  BuneodparmenTst u cnaiasl «OKCHT aTIOMUHUS M €70 MOIU(DUKAITHN.
. [Tonyuenue ampoTepHOTO THAPOKCHUIA ATTFOMUHUS U UCCIICIOBAHHUE €TO CBOMCTB.
*  Komneknusa «XUMUUECKHE UCTOYHUKH TOKa.
. Pe3ynbTarhl IIMTEILHOTO YKCIIEPUMEHTA TI0 H3YUYCHUIO KOPPO3UU CTaIbHBIX W3/ICIUI B
3aBUCHMOCTH OT YCJIOBHH MPOIIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomom.
*  BuneodparmenTsl u cnaiiapl «[[pon3BoACTBO YyryHa U CTAJINY.
* BuneodparmeHTsl U cnaiiapl «M3aenus u3 yyryHa v cTaimy.
*  BuneodparmeHnTsl u cnaiiapl «[[pon3BoACTBO aTIOMHUHUSY.
JlaGopaTropHbie ONBITHI
31.B3aumozeiicTBue kene3a ¢ pactBopoM cynbdara meau(ll).
32.ITomy4yeHue N3BECTKOBOM BOBI U OMBITHI C HEH.
33.ITonyuenne ruapokcuaos xeaesa(ll) u (11).
34.KadecTBeHHBIC pPEaKIIMKM Ha KATHOHBI JKeje3a
IIpakTuyeckue padoTnl
5. Tlony4eHue KeCTKOU BOJBI ¥ CIIOCOOBI €€ YCTpaHEHHMS.

6. Pemienne sKCIepUMEHTAIBHBIX 3a1a4 110 TeMe «MeTaIb».
XuMus u okpy:karwomas cpeaa(24.)

Crpoenune 3emin: Sapo, MAaHTHS, 3eMHast KOpa, IX XUMUYECKui coctaB. JIutochepa u eé
xuMudeckui coctaB. Munepaisl. Pynbl. Ocagounsie noposl. [lone3nsie nckonaemble. XuMHUYECKHMA
coctaB ruzpochepsl. XuMUYEeCKHil coCcTaB aTMOC(hEpHI.

HcTouyHuKHM XMMHUYECKOTO 3arpsa3HeHHs OKpYKarolieil cpepl. [ mobanbHble SKOJI0rHYeCKHe MPOOIeMbl
YeNI0BEYeCTBA: MAPHUKOBBIN AP (PEKT, KUCIOTHBIE JOXKIH, 030HOBBIE JIBIPEI. TexHo2eHHble Kamacmpogul:
asapuu Ha npomvluLieHHvix 0ovexmax, AIC, Xumuyeckux nPeonpuUAMuUAIX, NOHCapbl, 83PblEbl, 00POHCHO-
mpancnopmmusie npoucuiecmeausi. MexxyHapoJHOE COTPYIHUYECTBO B 00JIACTH OXpaHbl OKpYXKarolleH
Cpellbl OT XUMHUYECKOTO 3arpsi3sHEHUS. «3eIEHasT XUMUS».
JdemMoHcTpanuu

*  BuaeodparmenTs u cnaiiasl «CTpoeHue 3eMiIn U €€ XUMUYECKUN COCTaBy.

* Komieknusi MUHEpaNIOB U TOPHBIX MOPO/I.

¢ Komnekuus «Pyael MeTammosy.
Buneodparments! u cnaiasl «I 1006anbHbIe SKOJIOrHUECKUE TPOOIEMbI UETI0BEYECTBAY.
JlaGopaTopHble ONBITHI
39. Usyuenwue rpanura.

O0o0menne 3HaHUH 10 XMMHH 32 KYPC OCHOBHOMH IIKOJIBI.
IHoaroroBka k OCHOBHOMY rocy1apcTBeHHOMY 3K3aMeHy( 9 4.)

CrtpoeHue aToMa B COOTBETCTBUU C MOJIOKEHHUEM XMMUYECKOT0 31eMeHTa B [lepuoandeckoit cucreme.
CTtpoeHue BelecTBa: XUMHUYECKas! CBSA3b U KPUCTATNUECKUE PEIIETKU. 3aBUCMOCTh CBOMCTB
00pa30BaHHBIX AJIEMEHTAMH MPOCTHIX BEHIECTB (METAIOB, HEMETAJUIOB, OJIAarOPOIHBIX TA30B) OT
IIOJIOKCHUS JJIEMCHTOB B Hepnozmqecxoﬁ cucteMme. Tumnosorus HCOPraHNM4YCCKUX BCUICCTB, ACJICHUC UX Ha
KJ1acchl ¥ rpynmnsl. [IpeacraBurenu.

HpI/ISHaKI/I " YCJIOBUA NPOTEKAHUA XUMHUYCCKUX peaKHHfI. Tumonornss XUMHYIECKIX peaKHI/II\/’I 110 Pa3JINYHBIM
ocHOBaHUAM. Peakunn nonHoro oomMeHa. OKUCINUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIINH.
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XHWMHYECKHE CBOMCTBA MTPOCTHIX BEMIECTB. XapaKTEPHBIC XUMUIECKHE CBOMCTBA COICO0Pa3yIOIIUX

OKCHJIOB, TUJIPOKCUIOB (OCHOBAaHUM, KUCIOT M aM(OTEPHBIX TUIAPOKCHIOB), COJICH.

3. TEMATHYECKOE IINTAHUPOBAHUE C YKABAHUEM KOJIMYECTBA YACOB,
OTBOJMMBIX HA OCBOEHHUE KAXKJIOM TEMBI

Ne HauMmenoBanunerem KomanuectBo B ToMm uncie Ha npoBegeHue
4acoB 110 IIpakTrueckux KoHTposbHbIX
porpamme pabor pabor
8 knacc
1 | HaganbHble HOHSTHS U 3aKOHBI 18 2 1
XUMHHA
2 | Baxneiimue npeacTaBuTeNn 17 3 1

HCOPraHN4YCCKUX BEIICCTB.
KonndecTBeHHBIE OTHOIIICHHS B

XUMHH

3 | OcHOBHEIE KJIACCHI 9 1 1
HEOPraHMYECKHUX COCTUHCHHIA

4 | [lepunonuueckuii 3aKOH u 8 1
[Tepuonnueckas CHCTEMA

XUMHYECKHUX 3yeMeHToB . U.
MeneneeBa U CTpOEHUE aTOMA

5 | Xumunueckas CBS3b. 8 0 0
OKUCIUTEIHHO -
BOCCTAHOBUTEJIBHBIC PEAKITUU
6 [ToBTOpEHUE 4
Hroro 68 6 4
9 knacc
1 [ToBTOpEeHME M 000OIIEHNE 5 1

CBEJICHUH T0 Kypcy 8 Kiacca.
XUMUYECKUE PeaKINH

2 | XuMHUYECKUE PEaKIINH B 10 1
pacTBopax

3 | HemeTamnsl U UX cOeTUHEHHUS 25 4 1

4 | Metaniabl 1 MX COETUHEHHUS 17 2 1

5 | Xumus 1 OKpyXkarolas cpea 2

6 | O0O0OIIeHNE 3HAHMUH 10 XUMHH 9 1

32 KypC OCHOBHOMH IIIKOJIBI.
[ToaroroBka k OCHOBHOMY
rocylapCTBEHHOMY 2K3aMEHY
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Hroro: 68 6 5
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