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. TUIAHHPYEMBIE PE3VJIbTATbI OCBOEHWSA YYEBHOTI'O INPEAMETA

JIH4HOCTHBIE Pe3yJIbTAThI

1. Poccmiickas rpax/aaHcKas HICHTHIHOCTb (maTpHOTH3M, YBaXKeHHE K OTteuecTBY, K
NpoNLTOMY ¥ HACTOSLIEMY MHOTOHALHOHATIBHOTO napona Poccun, 4yBCTBO OTBETCTBEHHOCTH U
nonra nepex PoauHol, HaeHTHHKALHNA ceGs B KauecTBe rpawianuna Poccuu, cyOBeKTHBHAA
AHAYHMOCTH HCIIOJIB30BAHHSA DYCCKOTO s3bIka M A3BIKOB HApPOZLOB Poccun, oco3HaHHe H
OIylICHHE JIMYHOCTHOH  COTIPHYACTHOCTH cyasbe  pPOCCHHCKOro mapomga). Ocosnanue
THIYeCKOH MPHHAUIEKHOCTH, 3HAHNE HCTOPHH, A3BIKA, KyJIBTYPEI CBOEro HapoJa, CBOETro Kpad,
OCHOB KyJIBTYPHOIO Hacie[Hs HapoloB Poccu M HeloBedecTsa (MIEHTHYHOCTH YEJOBEKa C
poccHiicKoM MHOFOHAIMOHAIBHOM  KYJBTYpOif, COMNPAYACTHOCTH HCTOPHH HApOJOB H
roCyfapcTB, HAXOJMBLIMXCS HA TCPPHTOPHH coBpeMeHHOM Poccuu); HHTEPHOPH3AIHS
ryMaHHCTHYECKHMX, JEMOKPATHYECKAX H TPaMIMOHHBIX IEHHOCTEH MHOTOHAUHOHAILHOTO
poccuiickoro obmectsa. Oco3HaHHOE, yBaXHTENbHOE H N00POXKENATENBHOE OTHOUICHHE K
HCTOPHMH, KYJIBTYPE, PEIMIHH, TPAJHLHAM, A3bIKaM, nenHocTsM Haponos Poccum H HApoa0B
MHpa.

7. TOTOBHOCTh M CIOCOOHOCTH 00ydalOmMXCs K CaMOPasBUTHIO H camo00pa3zoBaHHIO Ha
OCHOBE MOTHMBALMA K OOYYECHHIO M TMO3HAHHMIO; FOTOBHOCTE H crocoOHOCTh K OCO3HAHHOMY
BHIOpY M MOCTPOCHHIO AajbHEHIEH MHIMBAIyAJTbHON TPAacKTOpHH 00pasoBaHus Ha Oaze
OPMEHTHPOBKH B MHPE npodeccuii 1 npodhecCHOHATBHBIX NpPeAnoYTEHHH, C YHETOM yCTORYUBBIX
[I03HABaTEIbHBIX HHTEPECOB.

3. Pa3BuTOE MOpabHOE CO3HAHHE H KOMIETEHTHOCTE B PELICHIH MOpaIbHBIX TPo0IeM Ha
OCHOBE JIMUHOCTHOrO BbIGOpa, (POpPMHpOBaHWE HPABCTBEHHBIX YyyBCTB H HPAaBCTBEHHOIO
[OBEICHHS, OCO3HAHHOTO H OTBETCTBEHHOr0 OTHOLICHHT K cOOCTBEHHBIM TOCTYIKaM.
CdopMHPOBAHHOCTL OTBETCTBEHHOIO OTHOUICHHA K YYEHHIO; YBaKMTEIBbHOTO OTHOUICHHA K
TpyAy, HATHYME OMbITA yHacTHs B COLHATLHO sgauuMoM Tpyae. Oco3HanHue 3HA4YCHHS CEMBH B
JKH3HH ueloBeka M o0mecTsa, NPHHATHE LEHHOCTH ceMeiHOM JKH3HH, YBaXKHTEIbHOE H
4aBOTIMBOE OTHOIIEHHE K WICHaM CBOCH CEMbH.

4. ChopMUPOBAHHOCTH LETOCTHOrO MHPOBO33PEHHA, COOTBETCTBYIOUIEI0 COBPEMEHHOMY
YPOBHIO PpasBHTHS HayKH H OBLICCTBEHHOMl NMPaKTUKH, YYUTHIBAIOMIEr0 COLHATBHOE,
KyJIbTYpHOE, A3bIKOBOE, IyXOBHOC MHOrooOpa3ue COBpEMEHHOTO MHPA.

5. Oco3HaHHOe, YBOKATEIBHOE W A00pOKENaTeIbHOS OTHOLICHHE K JPYroMy 4eNoBeKy,
ero MHEHHIO, MHPOBO33PEHHIO, KyJIbType, A3bIKY, BEPE, rpakaaHCKOi mosuupy. ['0TOBHOCTE H
CHOCOGHOCTH BECTH JHAJIOr € APYTHMHU JIOAbMH M JI0CTHIATh B HEM B3aHMOIIOHUMAaHHUA.

6. OCBOGHHOCTb COLHAIBHBIX HOPM, MpPABHI MOBEJACHHH, poneit u (OPM CONHAIBHON
JW3HH B rPyNmax ¥ cooduiecTBax. VyacTHe B IIKOJBHOM CaMOyNpaBiIeHHH H obuiecTBeHHOMH
JKH3HH B TIpefieiax BO3pacTHBIX KOMITETEHIHI ¢ YYeTOM PErHOHANbHBIX, STHOKYJIBTYPHBIX,
COLUATBHBIX H SKOHOMHYECKHX OCOOEHHOCTEH.

7. CdopMHpOBaHHOCTh  LEHHOCTH  30pOBOTO  H GesomacHoro obpasa  KH3HH;
WHTEPHOPH3AIHA TIPABHI HHIWBHAYAILHOTO M KOJUIEKTHBHOrO 0€30MacHoro MoBeCHHS B
ype3BBIYANHBIX CHTYALMsX, YTPOJKAIOWKX JKH3HH H 3JI0pOBBIO JIIOZIEH, MPaBH MOBEACHAA HA
TPAHCIIOPTE U HA I0pOrax.

8. Pa3BHTOCTH SCTETHYECKOrO CO3HAHMA 4YEpe3 OCBOCHHE XYI0KECTBEHHOTO HACIICHA
Hapozgos Poccuu U MHpa, TBOPUECKOil AESTENBHOCTH SCTETHYECKOr0 XapakTepa.

9. C¢opMHPOBaHHOCTH  OCHOB 3KOJIOTMYECKOH  KYJIbTYPhI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO JKOJOTHYECKOTO MBIIIJICHHS, HAIMYHE ONbITa 3IKOJIOTHICCKH
OpHEHTUPOBAHHOH pedieKCHBHO-OLEHOYHOH H TIPAKTHYECKOH JEATEIBbHOCTH B JKH3HCHHBIX
CHTYyaLHsX.

MeranpeameTHbIe pe3yabTAThbI
PeryastuBabie YY1
Vaenue CamMocmoamensHo onpeoenimy yeau obyuenus, cmasumo u Gopmynuposams Hoble
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sadauu 6 ysebe u NO3HABAMENLHOU OesmeNbHOCMU, pA3eueams MOMUGH U uHmepecol c60eli
noznasamenwbHot oeamenvrocmu. OOy4aroluics CMOXKET:

— aHAJW3UPOBATH CYLIECTBYIOIIHE H IIaHUPOBATh Gymyuue obpasoBaTenbHble Pe3yIbTATHL
—OmnpeeNsTh COBMECTHO C MeJaroroM KPHTEPHH OLCHKH [UIAHHPYCMBbIX o6pa3zoBaTeNnbHbIX
pe3ynbTaToB;

—paeHTH(HUUAPOBATS  MPENSTCTBASL, BO3HHKAIOWME TPH  JOCTHIKCHHH coOCTBEHHBIX
3an/IaHAPOBAHHBIX 00pa3oBaTe/IbHBIX Pe3y/bTaTOB;

—BBUIBHTATh BEPCHH TNPEOJONCHHA NPENsTCTBUM, GopMy/THpOBATh THIOTE3BI, B OTAC/IBHBIX
ciryuasx — IPOTHO3HPOBATH KOHEHHBIH Pe3y/bTaT;

—cTaBUTH 1edb H (OPMYTHPOBATH 3a/a4M COOCTBEHHOI o6pa3oBaTeNbHON JeATeNEHOCTH C
y4eTOM BBISBICHHBIX 3aTPYIHCHHH M CYIICCTBYIOLIHX BO3MOXKHOCTEH;

— 0BOCHOBBIBATE BHIOpaHHBIE MOIXOMABI M CPEICTBA, WCMOJB3YEMbIC JUIA JOCTHIKEHUS
o6pas3oBaTenbHbIX Pe3yIbTaTOB.

Vamenue camMocmosmenbHo MIaHuUpoeams nymu docmuodiceHus  yener, 6 mMOM uucie
anbmepHamueHble, OCOIHAHHO GbIOUpans naubonee 3pexmusnvie cnocobbl peuienus y4eoHbix
u nosnasamenvrbix 3aoay, OOyJaroLHics CMOKET:

—onpeensTh HeOOXOMUMbIC JCHCTBHSA B COOTBETCTBAH C yueGHOM U MO3HABATeNbHON 3a/1aueh 1
COCTABIATH AITOPHTM MX BBITIOJIHEHHUS

— 060CHOBBIBATE U OCYILIECTBIATH BBIOOp Haubozee 5(peKTHBHBIX CII0COOOB peleHus yueOHbIX
Y MO3HABaTE/bHBIX 3a/1a4;

— OIpeIeNATH/ HAXOANTh, B TOM YHCIIE U3 MPEJUIOKEHHBIX BAPHAHTOB, YCIIOBHS 1A BBINOJHEHHA
yueGHOIl 1 Mo3HABaTENIbHOM 3a/1a49H;

—BBICTpaMBaTh JKM3HEHHBIC IUIAHBI HA KPaTKOCPOHHOE Gyayuiee (ompeaensith LEJIEBBIC
opHeHTHPEL, (OPMYIHPOBATH AJCKBATHBIC HM 3aa4H H npenarath JeHCTBHS, yKasblBad H
06OCHOBBIBAS JIOTHUECKYIO TIOCIIEI0BATEIbHOCT LIAroB);

—BHIOMpPATh M3 MPE/UIOXKEHHBIX BAPHAHTOB M CAMOCTOATE/ILHO HCKATh cpencTBa/pecypehl s
pelneHns 3a1a49H/A0CTHIKESHHSA LEIH;

— COCTABNSTH IUIaH pemeHus mpobieMsbl (ONUCHIBATE SKH3HEHHBIH MK BBINOJIHCHHA [POCKTa,
A/TOPHTM TIPOBEICHHS HCCTE0BAHHA);

—onpe/eNaTh MOTEHIMATbHBIC 3aTPY/HEHHU NPH PELICHHH y4ae6HOl ¥ MO3HABATEIBHOH 3a/1a4H
¥ HAXOJMTH CPECTBA JUIS MX YCTPaHCHHS,

— ONHCHIBATH CBOM OMBIT, O(OPMIISA ero JUis Hepeflaud APYrdM JIFOAM B BHAC aIropuT™Ma
pelIeHus MpaKTHIECKNX 3a1at;

—[UIAHAPOBATh H KOPPEKTHPOBATH CBOIO HHAWBHAYATLHYIO 00pa30oBaTeNbHYIO TPACKTOPHIO.

Vmenue cOOMHOCUMb 60U OelCmEus ¢ RIAHUpYeMbIMU  pe3yrbmamami, ocyujecmensime
KOHMPONbL CEOeH 0esMeIbHOCMU 6 npoyecce docmudicenus pe3yibmama, onpeoeisims cnocodvl
dedicmeuil @ pamKax npeoNodCeHHbIX YCA06UU U mpe6o6anuil, KOppekmupoéams céou oelicmeus
6 COOMBEMCMBUN C USMEHSIOWeTICA CUumyayue. OOyvaroLIHHCA CMOXKET:

—pasnuyarh pe3yabTaThl i cnocoObl AeHCTBHH IPH JOCTHIKEHHH PE3Y/IbTATOB;

—OMNpeNessiTh COBMECTHO € NEAAroroM KpHTEpHH JIOCTHIKEHHS TTAHUPYEMBIX PE3yJIbTaTOB H
KpHTEpHH OLICHKH cBOEi y4eOHOll ICATENBHOCTH;

—cHCTEMATH3UpOBaTh (B TOM HHCIE BBIOHDaTh MPHOPUTETHbIE) KPHTEPHH [OCTHKECHMS
[UIaHMPYEMBIX Pe3y/IbTATOB H OLCHKH CBOCH A€ATEBHOCTH;

—oTOUpaTs HHCTPYMEHTHI UL OUEHHBAHUA cBOEil esTeIbHOCTH, OCYLLECTB/IATE CAMOKOHTPOJIb
cBOEil eATEIPHOCTH B paMKax Ipe10iKCHHBIX yCIOBHI H TPeOOBAHMIL;

—OLIeHMBATh CBOIO JICATENBHOCT, QHANHU3UPYS W APryMEHTHPYA NPHHHHEL JIOCTHIKEHHA HIIH
OTCYTCTBHS IIIAHMUPYEMOTO PE3YJIbTaTa;

_ HAXOXHTH HEOOXOJMMBIE W JOCTATOYHBIC CPEACTBA JUISL BBITOTHEHUA y4eOHbIX JefCTBHI B
H3MEHSAIOIEACS CUTYallHH;

—paGotast MO CBOEMY IUIaHy, BHOCHTH KOPPEKTHBBL B TEKYILIYIO AEATE/IbHOCTh Ha OCHOBE
AHAIH3a H3MEHEHHI CHTYALMH Ul MOJy4YeHUs 3aMnjlaHApOBaHHbBIX XapaKTepHCTHK/NoKasaTeNeH
pe3yJibTara;




—yCTAHABNMBAaTh  CBA3b  MEXKIY  MOJYYEHHBIMH  XapaKTEPUCTHKAMH  pesyiprara M
XapaKTepHCTHKAMH [pOIecca JEATEJBHOCTH M IO 3aBEPIICHHH JEATENBHOCTH MNpe/iararh
H3MEHEHNE XapaKTEePUCTHK MpoLecca JUIs MOIyYeHHs Yy HIICHHBIX XapaKTEPUCTHK pesybTara;
—COOTHOCHTH CBOH JICHCTBHA C LEJIbI0 00y4EHHUS.

Vumenue oyenueamv ~ NpAGUIbHOCMb  GbINOIHEHUA  y4eOHou 3a0aqy, cobcmeennble
go3modcHocmu ee pewerus. OByJalomuics CMOXKET:
—OIpeIeNATh KPUTEPHH MPABHILHOCTH (KOPPEKTHOCTH) BEINO/THEHHS yueOHOM 3a1a4H;
—aHAMM3APOBaTh M OOOCHOBBIBATH MPHMEHEHHE COOTBETCTBYIOLIErO WHCTPYMEHTapHs Il
BBITOJTHEHHS YueOHOMH 3a/1a4n;
—CcBOBGOHO TMOJB30BATHCH BHIPAOOTAHHBIMH KPHTEPHAMM OLEHKH H CaMOOLEHKH, HCXOAS M3
LIEJIH ¥ HMEFOIIHXCH CPE/ICTB;
_OIeHWBATH MPOAYKT CBOEil JESTENBHOCTH MO 3aJaHHBIM H/HIH  CaMOCTOATENBHO
ornpe/eIeHHbIM KPHTEPUSM B COOTBETCTBHH C HEJIBIO JACATENLHOCTH;
—060CHOBBIBATG JOCTHXKMMOCTh IIeJM BHIOPAHHBIM CnocoOOM Ha OCHOBE OLEHKH CBOHX
BHYTPEHHHX PECYPCOB M JIOCTYIHBIX BHEIIHHX PECYPCOB;
—(HUKCHPOBAThL U aHAIM3HPOBATH JTHHAMMKY cobcTBeHHBIX 00pa3oBaTe/IbHBIX Pe3yIbTaToB.

Bradenue OCHOBAMU CAMOKOHMPOIA, CAMOOWEHKY, RPUHAMUS PEUWEHU U OCYUyeCEIeH U
0CO3HANNO020 6b160pa 6 YUebHOU U NOIHAGAMENbHOU 0eAMENbHOCU. O0y4arouMHics CMOXKET:
—aHANTM3UPOBATh COOCTBEHHYIO Y4eOHYIO M IO3HABATENBHYIO ACATENBHOCTE H ACATEILHOCTD
Apyrux o6yyaonmxces B Mpolecce B3auMONpPOBEPKH;
—COOTHOCHTb pealbHble M IUIAHHPYEMBIE De3y/bTaThl WHMBHIYaIbHOM oOpazoBarebHOH
NeSTeNBHOCTH W JeNarh BBIBOJBI O [PHYAHAX ee  YCIHeIIHOCTH/YQ(QEKTHBHOCTH MK
HeycnemHocTH/Hea(HEKTHBHOCTH, HAXOUTh crmocobbl BEIX0/a M3 KPUTHUYECKOM CHTYallnH;
—NPUHMMATH PelleHne B yu4eOHOH CHTYaUnH H OLCHHBATH BO3MOXKHBIC MOCICACTBHA MPHHATOTO
peleHus;
—onpeNienaTh, Kakue AeifCTBHS MO PElIeHHUI0 y4eOHOM 3a/1au WM MapaMeTphl ITHX nencTBHi
NPHBEJIH K MOMyYeHHIO HMEIOLIErocs PoAYKTa yueOHOH NeATeNbHOCTH;
—IeMOHCTPHPOBATh [pHeMBl peryisiuu coOCTBEHHBIX
CHXO(H3HONOrHYECKHX/IMOIHOHATBHBIX COCTOSHMIA.

IMo3naBarenbuble YV /1

Vmenue onpedensmo nowsmus, —cosoasamov 00o0ujenus, ycmanaeaueamo  GHARO2UU,
KIACCUPUYUPOBAMb, CAMOCMOAMENbHO 6b10UPAMbs OCHO6AHUA U KpUMepUU ona Kaaccugurayuu,
yemanasiueamy  RPUYUHHO-CIEOCMEEHHbIE  C6A3U,  CMPOUMb  NI02UdeCKoe paccyoicoenue,
yMo3aknouenue (uHoykmueHoe, 0edykmugHoe, no ananozuu) u 0enramo 6616006l OOyHAIOIIHNHCH
CMOJKET:
—r0AGHpaTh CIOBA, CONOAYMHEHHBIC KIIOYEBOMY CIOBY, ONpEENSIONHE ero NpH3Haku H
CBOHCTBA;
—BBICTPAHBATH JIOTHYECKYIO IIENOUKY, COCTOSIIYIO M3 KIIIOYEBOro CII0BA i CONOMHHEHHBIX EMY
CIIOB;
—BBIICAATH OOIMIl NPH3HAK HIH OTIMYHE ABYX HJIM HECKOJIBKHX MPEAMETOB HIIH SBIICHHH H
0OBACHATH HX CXOJCTBO HIIH OTJIHYHA,
—0OBeIHHATh NpPEAMETH W SBICHHA B IPYNNBI 10 ONpPEIC/ICHHLIM NMpH3HAKAM, CpPaBHHBATE,
KnaccuumpoBars H 06061aTh (aKThl H ABNCHAA;
—pa3nuyaTh/BEIIENSTH SBIEHHE U3 OOLIEero psjia Apyrux SIBIICHUH;
—BBIIENATH NPHYHHHO-CTIEJICTBEHHBIE CBA3M HAOIIONaeMBIX ABJIEHHM M COOBITHI, BHIABJIATH
MPHYHHB] BO3HUKHOBEHHS HA0MO/aeMBIX SBICHHH WA coObITHH;
—CTPOHTH pAccyXkAeHHe OT OOMMX 3aKOHOMEPHOCTell K HacTHBIM SBICHHAM H OT HaCTHBIX
ABJICHHH K OOLIMM 3aKOHOMEPHOCTAM;
—CTPOHTBH PAcCy’/ICHHE HA OCHOBE CPaBHEHHUA NPECAMETOB H ABJIEHHI, BBUIENSAS IPH 3TOM HX
ob1ue NpH3HAKA M Pa3IIHyHs;
—H{37araTh MOJTy9eHHYIO HH(POPMAIHIO, HHTEPNPETHPY €€ B KOHTEKCTE peliaeMoii 3a1a4H;
—CaMOCTOATEIbHO YKa3pBaTh Ha HHQOPMALMIO, HYKIAIOUIYIOCH B MPOBEPKE, Npeaiararb
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NPHMEHATH COCO6 NPOBEPKH JI0CTOBEPHOCTH HH(POPMALIMH]

— OOBACHATH ABICHHUSA, MPOLECCHL, CBA3M M OTHOLICHHS, BBIABISEMbIE B X0/ TI03HABATEILHON 1
HCCIIEIOBATENBCKOM IEATEIbHOCTH;

— BBISBJIATH M HA3BIBATH MIPUYMHEI COOBITHS, SIBJEHHS, CAMOCTOATE/IPHO OCYIIECTBIISAA TPHIHHHO-
Clle/ICTBEHHBIN aHalIn3;

—JlenaTh BLIBOI HA OCHOBE KPHTHUYECKOTO AHAJIH3a PasHbIX TOYCK 3PEHHsA, MOATBEPKIATh BEIBO/
coOCTBEHHOI aprymen*raimeﬁ HJIA CAMOCTOSTENLHO MONYYCHHBIMH JaHHBIMH.

Vauenue co30asams, npumensms u npeobpasoesléantt SHAKU U CUMBOIbI, MOOCIU U CXeMbl onsn
peutenus y4eOHbX U NO3HACAMENbHbIX 3A0aY. O6yuyaromuics CMOMKET:

—0603Ha49aTh CAMBOJIOM M 3HAKOM TPEIMET H/WTH SBJICHHUE;

—ONpefeNATh JIOTHYECKHE CBA3H MEKIY MpeAMETaMH w/unm sBneHusmu, 0603HaUaTH JaHHBIE
JIOTHUECKHE CBA3H C MOMOILIBIO 3HAKOB B CXEME;

—c0371aBaTh aGCTPAKTHBIN MITH PeabHBIA 06pas MpeMeTa H/HIIn SBICHHS;

—CTPOMTHL MOJIENIB/CXEMY Ha OCHOBE YCIOBHI 3a/1auH H/HH criocoda ee peleHus;

—co3aBath BepOanbHBIE, BEIIECTBEHHblE M WH(OPMALMOHHBIE MOJCIH C BBUICJICHHEM
CYIIECTBEHHBIX XapaKTepHCTHK OOBEKTa Ul ONpelesneHns cniocoba pemeHus 3a1a4d B
COOTBETCTBMHU C CHTYALIUEH;

—MePEBOIUTH CIIOXKHYIO MO COCTaBY (MHOTOACNEKTHYI0) MH(GOPMALHIO U3 rPaduyecKoro MiH
(hopMANTH30BAHHOTO (CUMBOJILHOTO) MPE/ICTABICHUS B TEKCTOBOC H HaobopoT;

—CTPOHMTBH CXEMY, aJIrOPHTM JeHCTBHS, HCNPABIATh HIIH BOCCTAHABIMBATD HEH3BECTHBIH paHee
AJITOPHTM Ha OCHOBE HMEIONIErocs 3HaHus 00 00BEKTe, K KOTOPOMY NPHMEHSCTCS ArOPHTM:;
—CTPOHTH JI0KA3aTENIBCTBO: NMPAMOE, KOCBEHHOE, OT IPOTHBHOIO;
—aHAIM3MPOBAT/pe(IeKCHPOBATL  ONBIT Pa3padOTKH M peannsali y4eOHOro IIpOeKTa,
MCC/IEI0BAHUS (TEOPETHYECKOTO, SMITHPHYECKOr0) ¢ TOYKH 3pEHHA PeIICHHA npoGiaeMHOH
CHTYalHH, JOCTIKEHHs IOCTABNCHHOH LN H/HWIH HAa OCHOBE 3aJ@HHBIX KPHTEPHCB OLCHKH
MPOAYKTa/pe3ynbTaTa.

Cumpicnogoe umenue. O6ydaromunHcs CMOXKET:

_HaXOAMTH B Tekcre Tpebyemyio HH(poOpMauHiO (B COOTBETCTBHM C LCIAMH cBOei
JEATEbHOCTH);

—OpHEHTHpOBATBCA B COJACPIKAHMH  TEKCTa, MOHHMATh LEJOCTHBIH  CMBICI  TEKCTa,
CTPYKTYpHPOBATh TEKCT;

—yCTaHAB/IMBATH B3AHMOCBSA3b ONMCAHHBIX B TEKCTE COOBITHH, ABJICHHIH, POLIECCOB;
—pe3lOMHpPOBATH [JIABHYIO HICI0 TEKCTa;

—npeobpa3oBeIBaTh TEKCT, MEHSASA €ro MOJAJIBHOCTH (BBIpaXKeHHE OTHOLICHHA K COJCPIKAHMIO
TeKCTa, IENEeBYI0 YCTAHOBKY peud), HHTEpNpeTHpoBarh TEKCT (XymoxecTBEHHBIH H
HEXYI0KeCTBeHHbIH — y4eGHBIH, Hay4HO-MONYIAPHBIH, HHOOPMAIMOHHBIH );

— KPHTHUECKH OLEHHBATH COJIEpKaHHe i HOpMY TEKCTa.

Dopmuposanue U Ppazeumue IKONI0ZUHECKO20 MbIULICHUA, YMEHUE NpUMeHamy €20 6
nosnasamensHot,  KOMMYHUKAMUGHON, — COYUQIbHOU  npakmuxe U npogheccuoHanbHou
opuenmayuy. OGyaIOLIUICI CMOXET:

—ONpeiesTh CBOE OTHOIIEHHE K OKPYXKAlOIIEH cpefe, K cobCcTBEHHOI cpesie OOUTaHM;
—aHANM3MPOBATH BIHAHHE YKOJOrHYECKHX (PAKTOPOB Ha Cpeay obuTaHMs HKUBBIX OPraHH3MOB,
—NpOBO/ITH IPHIHHHBIA K BEPOSTHOCTHBIH aHAM3 PAa3NHYHEIX IKOIOrHHECKHX CHTYaIHH,
—NPOrHO3HPOBATh M3MEHEHHS CHTYallMH NpPH CMCHE meiicTBUA oHOro (pakropa Ha ApYroi
¢axrop;

—paclpOCTPaHATh SKOJOrHYECKHE 3HAHMA M Y4acTBOBATH B MPAKTHYCCKMX MEPOMPHATHIX no
3alMTe OKPY/KAKOLIEH CpesL.

Paseumue Momueayuu K 06IAOEHWIO KYAbmypou GKMUEHO20 UCNONb306AHUA cnoeapetl,
CRPABOYHUKOE, OMKPLIMbIX UCMOYHUKOE UHPOPMAYUU U INEKMPOHHLIX NOUCKOGBIX CUCMEM.
O6yuaromuiics CMOKET:

—onpedenaTh HeOOXOJUMbIE KIFOYEBBIE IOHCKOBBIE CJIOBA H (GbopMHpoBaTh KOPPEKTHbBIC
IIOHCKOBBIE 3AIPOCHI;
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—OCYIIECTBIIATh B3aHMOJEHCTBAE ¢ 3JI€KTPOHHBIMH MOHCKOBBIMH CHCTEMAMH, Oazamu 3HaHHH,
CIPABOYHHKAMH

—opMHpOBaTh MHOKECTBEHHYIO BBIOOPKY H3 pPaslHYHBIX HCTOYHHKOB uHdopmaMu U1
00BEKTHBH3AIIMH PE3Y/ILTATOB MOHCKA;

— COOTHOCHTB MOJYYeHHBIE PE3yIBTATHI [IOKCKA C 3a/Ia4aMH M LEIAMA CBOCH NEeATENbHOCTH.
Kommynukarusnsie YV/I

Vienue opeanusosbiéamv yuebnoe COMpYyOHU4ecmso ¢ neoazozom U COEMECMHYIO
desmenpHocmy ¢ nedazozoM U CEepCMHUKaMU; pabomame UHOUSUOYAILHO U 6 2Zpynne:
HaxoOume 0bujee pewieHue u paspeuiams KOHpIUKMbL HA OCHOBE CO2NACOBAHUA nosuyui u
yuema uHmepecos; (hOpMYIUpOEaMb, APZYMENMUPOGAmML U  OMCMAueamb  C60e  MHEHUE.
O6yuaromuiics CMOXKET:

—ONpeeNaTh BO3MOXKHBIE POJIH B COBMECTHOH JICATE/IbHOCTH;

—Wrpath ONpe/eneHHyIO POlb B COBMECTHOH EATENIbHOCTH;

—[PHHMMATh TNO3ULMIO cobeceHUKa, MOHMMAS TO3ULMIO APYroro, pasiutarh B €ro petH
MHEHHE (TOUKY 3peHH), A0Ka3aTeNbCTBa (apryMenThl);

—onpesieNATh CBOM JICHCTBHS ¥ JIeHCTBHA MApTHEpa, KOTOPhHIE criocoOCTBOBAIH  MITH
NPENSTCTBOBAIH NPOJYKTHBHOH KOMMYHHKALIHH;

—CTPOMTH MO3UTHBHEIE OTHOIICHHUS B POLECCEe yue6GHO# H no3HaBaTENbHON ACATE/bHOCTH;
—KOPpEKTHO M apryMeHTHPOBAHHO OTCTaMBaTh CBOK TOYKY 3pCHHA, B JHCKYCCHH YMCTH
BBIABHIATH KOHTPapryMeHThl, epedpasupoBarh CBOIO MBICITb;

—KPHTHYECKH OTHOCHTBCSA K COOCTBEHHOMY MHEHHIO, yMETh NPH3HABATH OHOOYHOCTh CBOETO
MHeHus (eciiv OHO OKO0YHO) H KOPPEKTHPOBATH €r0;

—npejyiaraTh albTEPHATHBHOE PELICHUE B KOH()IHKTHOM CHTYyal[HH}

—BBIIENATH OOIIIYIO TOUKY 3PEHHS B JHCKYCCHH,

—/IOTOBAPHBATECS O TPABUJIAX M BOMpPOCaX IS OOCYKICHHA B COOTBETCTBHH C IOCTABJICHHOH
nepez rpynnoi sanavei;

—oprann3oBbBath (QexTHBHOE B3AMMOJCHCTBME B TpyIne (onpenensite oOIIME LENH,
pacrpeseNsaTh POIH, JOrOBAPHBATECA APYT € APYTOM H T. )

—ycTpaHATh B paMKaXx [JMaiora  paspeiBbl B KOMMYHHKALHH, 00ycnoBIeHHbIE
HeMoHUMAaHHEeM/HEIIPUATHEM €O CTOPOHBI coOece/IHHKa 3amaqH, GopmMbl HIIH COZIEPIKAHUSA
auanora.

Vyenue 0COZHAHHO UCNONL306AMb peyesbie Cpeocmea 6 Ccoomeemcmsuu ¢ 3adavei
KOMMYHUKAYUU OlLSL GbIPAICEHUS CEOUX HYBCME, Muicaell U nompebrocmeit 0158 RAAHUPOBAHUA U
pezyrayuu ceoeli OeamenpHocmu; 61aoeHue YCMHOU U NUCLMEHHOU peyblo, MOHONO2UYECKOU
konmexcmuoll peusio. OOyHalOIHiCsa CMOKET:
—ompejensTh 3ajavy KOMMYHHKallMd H B COOTBETCTBHH C Hell otOupaTh M HCMOJB30BATH
peueBbie CPeJICTBA;
~MpEe/ACTABIATE B YCTHOH HIIH muCcHMEHHOH (OpMe pa3BepHYTHIH muaH COOCTBEHHOH
JIEATENBHOCTH,
—cobmoaars HOPMBI MTyGAHYHOM peyun, perjiaMeHT B MOHOJIONe M JIHCKYCCHH B COOTBETCTBHH C
KOMMYHHKaTHBHOH 3aaduei;
_ BLICKA3BIBATH M OOOCHOBBIBATH MHEHHE (CYXJIEHHME) M 3amnpauluBaTe MHEHHE NapTHEpa B
pamKax JHanora;
—NPHHAMATE PellleHHe B XO/ie IUANora i COTrJIacoBbIBaTh €ro ¢ cobeceIHUKOM;
—C03/aBaTh NMUCHMEHHBIE TEKCTBI Pa3/IHYHbIX THIIOB C HCIOIb30BAHHEM HeoOXOMMBIX PEYEBbIX
Cpe/CTB;
—HCIOJIB30BATh CPEJACTBA JIOTHYECKOH CBS3M JUIA BBLICJICHHS CMBICTIOBBIX OnoxoB CBOETO
BBICTYIUICHHS,
—MCIoJIB30BaTh BepbalbHble W HeBepOalibHble CPE/CTBA B COOTBETCTBHH C KOMMYHHUKaTHBHOMH
3a7ayeii;
—oneHHBaTh 3pHEKTHBHOCTE KOMMYHHKAIWH T10C/IE €€ 3aBePLICHNA.

Dopmuposanue U pazeumue KoMnemeHmHocmu 6 obaacmu UCNONb308AHUSL UHPOPMAYUOHHO-
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KOMMYHUKAYUONHbIX mexHonoeuti (0aree — HMKT). OByqalomuicsa CMOKET:

—l[e/IeHANpABIEHHO MCKATh M HCIIONB30BaTh HH(OPMALMOHHBIE PeCypehl, HEOOXOmUMEBIE AN
pelnenusi yueOHBIX H MPAaKTHYECKHX 3a/1a4 C MOMOLIBIO CPE/ICTB HKT;

—MCMONB30BATH JUIS TEpeladd CBOMX MbICieil ecTecTBEHHbIE W (OpPMaIbHBIE A3BIKH B
COOTBETCTBHH C YCIIOBHAMH KOMMYHHUKALIMH;

—OnepHUpOBaTh JAHHBIMH IPH PELIEHHH 3a/1a9H;

— BHIOMPATP a/IeKBaTHBIE 3a/1a4e HHCTPYMEHTHI H HCTIOJIb30BaTh KOMIBIOTEPHBIC TEXHONOTHH JIA
pemenus yueOHBIX 3a4ad, B TOM UMCIE JUIS: BBIYHCICHHA, HANHCAHHS TTHCEM, COYHHEHHIH,
JIOKJIa/10B, pedepaToB, CO3/IaHUA NPE3CHTALHMA U JIP.;

—MCIOJIB30BATh HH(OPMAIHIO C YYETOM 3THYECKHX M PABOBBIX HOPM;

—co3naBaTh UM(POBBIE PECYPCHl DPA3HOTO THNA H JUIA DasHbIX ayAWTOpHii, cobmonats
uH(OPMALMOHHYIO THTHEHY H NpaBuiia HHPOPMAIMOHHOK 6e30MacHOCTH.

IIpeameTnbie pe3yibTAThI

1) dopMHpOBaHHE NEPBOHAYATIBHBIX CHCTEMATH3MPOBAHHEIX MPEJICTABJICHUH O BEIECTBAX, HX
NpeBpallleHHAX H MPAKTHYECKOM MPHMEHEHHM; OBJAJCHHE TMOHATHHHBIM annaparoM u
CHMBOJIHYECKHM S3BIKOM XHMHH;

2) oco3Hanue 0OBLEKTHBHON 3HAYMMOCTH OCHOB XHMHYECKOH HayKH Kak 001acTH COBPEMEHHOTO
eCTECTBOZHAHMS, XUMHUECKHX MPEBpalleHHd HeOPraHMYeCKHX H OPraHM4eCKHX BELICCTB KaK
OCHOBBI MHOTHX SBJICHHH JKHBOHl M HEXHBOWH NpPHPOIBI; YIIyONeHHE NpEJCTaBICHHH O
MarepHalbHOM €IHHCTBE MHPA;

3) oBJajJieHHE OCHOBAMH XHMHYECKOH TIpPaMOTHOCTH: CNOCOOHOCTBIO aHAIM3HPOBaTh M
0OBEKTHBHO OLICHHBATH JKM3HEHHbIE CHTYALMH, CBA3AHHBIC ¢ XMMHEH, HaBbIKaMH 6e30MacHOro
ofpareHus ¢ BELIECTBAMHE, HCTIO/Ib3YEMbIMH B NOBCE/IHEBHOH JKH3HU; YMEHHEM AHAIW3HPOBATh
M TTAHMPOBATH 9KONOTMYEeCKH Oe3onacHoe MOBEICHHE B LESIX COXpAaHCHHA 310pOBRA H
OKpYIKaloLeH Cpeibl;

4) QopmupoBanse yYMEHHIl YCTAHABIMBATh CBA3H MEXIy pealbHO HabJ1r01aeMBIMH
XUMHHECKHMH SBJCHHSMH M IPOLIECCAMH, TIPOUCXOAIIHMHE B MUKPOMHPE, OOBACHATE NPHIHHBI
MHOro0Gpa3us BEIIECTB, 3aBHCHMOCTb HX CBOWCTB OT COCTaBa M CTPOCHHSA, a TaKKe
3aBHCHMOCTb IPUMEHEHHS BEILIECTB OT HX CBOHCTB]

5) npuoGpeTeHne ONBITA HCMOIL30BAHMS PA3THYHBIX METO/OB H3YHCHHA BEIICCTB: HabmoaeHusd
32 HX TNpeBpAliCHHSMH TNPH I[POBEJCHHH HECIOKHBIX XHMHYCCKHX OKCICPHUMCHTOB C
HCIO/IB30BaHNeM abopaTopHOro 06opynoBanus i NPHOOPOB;

6) opMHpOBaHHE MPEJCTABICHAI O 3HAYCHHH XHMHYECKOH HAYKH B PCIICHMH COBPEMEHHBIX
IKOJOrHYECKHX npo0JieM, B TOM 4HCI€ B MPEAOTBPAIICHHH TEXHOTEHHBIX H 3KOJOTHYECKHX
KaracTpod;

7) i cnensiX ¥ C1aGOBUAAIUIMX OOYYAIOMAXCS: BIA/JICHAE MPaBHIIAMH 3AMHCH XHMHUECKHX
hopmy1 ¢ HCTIONBE30BAHMEM PEIIBE(PHO-TOUEUHON CHCTEMBI o6o3Haqenwuii JI. bpaiins;

8) anst ofyuaromuxcs ¢ OTPaHMUCHHBIMH BO3MOXHOCTSIMH 3J0POBbS: BJIANICHHE OCHOBHBIMH
JIOCTYNHBIMH METOJAMH HAYYHOTO MO3HAHMS, HCMIOIB3YEMBIMH B XHMHH.

BeinycKHHK HAYIHTCH:

XapaKTepH30BaTh OCHOBHBIE METO/Ibl MO3HAHMA: HAOMOACHHE, H3IMEPEHHE, SKCIICPUMEHT;

OMMCHIBATL CBOHCTBA TBEPABIX, JKHIKHX, Ta3000pa3HbIX BELIECTB, BBIACAAL WX
CyIIECTBEHHBIE MPU3HAKH;

PACKpBIBATh CMBIC/I OCHOBHBIX XUMHYECKHX MOHATHH «aTOM), «MONICKYIay, «XHMHYECKH
3MEMEHT», «TIPOCTOE BELIECTBO», (CNIOKHOE BEMIECTBOY, «BAJIEHTHOCTBY, (XHMHUECKAd
peaxius», HCIOIb3Ys 3HAKOBYIO CHCTEMY XHMHH,

PACKPHIBATH CMBICI 3aKOHOB COXPAHEHHs MAcChl BELIECTB, MOCTOAHCTBA COCTABA, ATOMHO-
MOJIEKYJISPHON TEOPHH,

pasnuyaTh XUMHYECKHE U (PH3NUECKHE ABICHUA,

Ha3bIBATH XMMHUYECKHE IEMEHTHI;

ONpe/IeNaTh COCTAB BEIIECTB 110 UX Gopmynam;




ONpeeNaTh BAIEHTHOCTh ATOMa JIEMEHTA B COCAMHEHHUIX;

OIpeneNaTh THII XHMHYECKHX PEaKIHH;

Ha3bIBATH MPU3HAKH M YCJIOBHUS MPOTEKaHHUA XHMAICCKHX peaxuuii;

BBISBJINTH TPH3HAKH, CBHJETENLCTBYIONHME O NPOTCKAHHH XMMHYECKOH peaklHH IpH
BBIMOJTHEHHH XHMHUECKOr'O OMbITa;

cocTaBnsTh (OpMyJibl OHHAPHBIX COEAMHEHHI;

COCTAB/ISTH YPABHEHHS XHMHUECKHUX PEaKIHii;

cobmonath npasuia 6e3onacHoH paboTel U MPOBEICHHH OIILITOB;

OAb30BaTLCS TabopaTopHEIM 000pYIOBaHHEM H mOCYAOH;

BBIYHCISTH OTHOCHTEIBHYIO MOJIEKYIAPHYIO H MOJIAPHYIO MAcChl BELIECTB;

BBIYMCIIATD MACCOBYIO JIOJTIO XHMHYECKOTO NEMEHTA 110 bopmyne coeanHeHU;

BEIYHC/ISTh KOMHYECTBO, 00BEM HJIM Maccy BEIIECTBA IO KOJIHYECTBY, obbemy, Mmacce
peareHTOB HIIH MPOYKTOB PeaKiiHH;

XapakTepu30BaTh (PU3HYECKHE M XMMHHECKHE CBOJCTBA MPOCTBIX BEIIECTB: KHCIOpOJa H
BOJOPOAA;

[10/Ty4aTh, COOMpPATh KMCIOPOJ U BONAOPOA;

pacro3HaBaTh ONBITHBIM ITyTEM ra3oo0pasHbie BEIIECTBA: KHCI0PO/, BOXOPOL;

pacKpHIBaTH CMBIC] 3aKOHA ABOrajipo;

pPAcKpBIBATh CMBICII TIOHATHI «TETIOBOH 3 PexT peakum», «MOTAPHBIH 06BEM»;

XapakTepu30BaTh (PH3HYECKAE U XHMHIECKHE CBOICTBA BOJIBI,

PacKpbIBaTh CMBICII IIOHATHA «PacTBOP»;

BBIYMCIISTH MACCOBYIO JIOJIIO PACTBOPEHHOTO BELIECTBA B paCTBOPE,

NPHrOTOBJATH PACTBOPHI C onpe/ieeHHO MAacCOBOM 10Jeil PACTBOPEHHOTO BEIIECTEA,

Ha3pIBaTh COEAMHEHNS U3YUYEHHBIX KJIaCCOB HEOPraHHYICCKHX BEIICCTB,

XapakTepusoBath  (Qu3nNYecKHE M XHMHHCCKHAC CBOWCTBA OCHOBHBIX  KJIaccoB
HEOPraHM4eCKHX BELIECTB: OKCH/IOB, KHCIIOT, OCHOBaHM, CONeH;

ONpeAENATh NPHHA/IEKHOCT BEILECTB K OMPE/CTICHHOMY KIAcCy COEIMHECHUIA;

COCTABJATH (OPMYJTbI HEOPraHHYECKNX COEMHEHHH H3YIEHHBIX KIIaCCOB;

NPOBOAMTH OMNBITHL, MOATBEPKIAOIIHE XHMHICCKHE CBOMCTBA HM3YYEHHBIX KIAccoB
HEOpraHH4eCKHX BELIECTB;

pacro3HaBaTh ONBITHBIM MYyTEM PacTBOPbI KHCJIOT H [IeJI0YEH MO H3MEHEHHMIO OKPaCKH
HHJIMKATOPa;

XapaKTepH30BaTh B3aHMOCBA3b MEKLY KIacCaMH HEOPraHUHYECKHX COETMHEHHIA;

packpsiBaTh cMbici [leproiyeckoro 3akoHa JL.W. Menneneesa;

00BACHATH (PU3UUECKUI CMBICIT aTOMHOTO (MOpAAKOBOro) HOMEpPa XHMHYECKOrO JIEMEHTA,
HOMEpOB TPYTIILI H NIEPHO/IA B nepuommueckoit cucreme JL.M. Menneneesa;

00BACHATH 3aKOHOMEPHOCTH W3MEHEHHs CTPOCHHS aTOMOB, CBOICTB 27IEMEHTOB B IpeJienax
MaJIbIX MEPHOIOB M IJIABHBIX NOTPYIII;

XapaKTepu30BaTh XHMHYECCKHE 3JICMEHTHI (or BOmOpOXA MO KanblHi) HAa OCHOBE HX
nonoxennst B nepuoauueckoii cucteme JLM. Menzneneesa u oco0eHHOCTel CTPOCHHS HMX
aTOMOB;

COCTABIATE CXEMBI CTPOEHHS ATOMOB NepBbIX 20 2/1eMEHTOB nepuoauyeckoii cuctemsl JLU.
Menpeneesa; :

pacKpBIBATh CMBICI TIOHATHH: «XHMHYECKas CBA3LY, «INEKTPOOTPHLIATENLHOCTEY

XapaKTepH30BaTh 3aBUCHMOCTD (PH3HUECKHX CBOMCTB BEIIECTB OT THNA KPHCTALTHYECKOH
peleTKH;

onpe/eNATh BH XHMHYECKOH CBA3H B HEOPTaHHICCKUX COEIMHEHHSAX

u306pakaTh CXeMbl CTPOGHHMS MOJICKYJ BCIIECTB, 00pa3oBaHHBIX pasHBIMH BHIAMU
XHMHUYECKHX CBs3ei,

DacKpHIBaTH ~ CMBICT ~ NOHATHH  «HOHY,  (KATHOHY, (AHHOH»,  «3JIEKTPOJHTEIY,
«HE3NEKTPOIMTBI», (3JIEKTPOINTHYECKasA AHCCOLMALHUS, (OKHCIIUTEBY, «CTENEHb OKUCIICHAA
«BOCCTAHOBHTENBY, (OKUCICHHEY, KBOCCTAHOBJICHHER,




ONpeeNATh CTENEHb OKHC/ICHUS aTOMa 9/IEMEHTa B COCIMHEHUH,

PAacKpHIBATh CMBICTT TEOPHH IEKTPOJIHTHYECKOH ANCCOLHALIHH;

COCTABJIATH YPABHEHHMS INEKTPOJIMTHYECKOH AHCCOLMAIIHHE KHCIIOT, IEN0YeH, COleH;

0OBACHATH CYIHOCTH MPONECCa MeKTPOTATHYECKOH JHCCONMAlMH M peakiuil HOHHOro
obOMeHa;

COCTABIISITH MOJIHBIE U COKPALIEHHBIE HOHHBIE YPaBHEHHs peaKuui oOMeHa;

OMpe/eNATh BO3MOKHOCTh MIPOTEKaHHA Peakinii HOHHOro oOMeHa;

IIPOBOAHMTE PEaKLHH, MOATBEPIKIAIONIHE Ka4eCTBEHHbIH COCTAB Pa3IHYHBIX BELIECTB;

OTpe/IENIATh OKHCIUTENb H BOCCTAHOBUTE]b;

COCTaB/IATH YPABHEHHS OKHC/IHTEIBHO-BOCCTAHOBHTE/IBHBIX PEaKiHii;

Ha3bIBATh (haKTOPBI, BIMAIOLINE HA CKOPOCTH XHMHYECKOI peaKInu;

KnaccupUIEPOBaTh XHMHYECKHE PEAKIIMH 110 Pa3THYHBIM MPH3HAKAM;

XapaKTepH30BATH B3aHMOCBSI3b MEX/Ty COCTaBOM, CTPOCHHEM M CBOHCTBAMH HEMETAILIOB;

[POBOJMT OMNBITHl 1O MOMYYEHHIO, COOMPAaHMIO M H3Y4YEHHIO XHMHYECKHX CBOWCTB
razoo0pa3HbIX BELIECTB: YIJIEKHCIIOTO rasa, aMMHaKa;

pacro3HaBaTh ONBITHEIM ITyTeM ra3006pa3Hble BEIECTBA: YIIEKHCIIbI ra3 H aMMHAaK;

XapaKTepH30BaTh B3AHMOCBA3b MEKIy COCTABOM, CTPOCHHEM H CBOHCTBAMH METAILIOB;

HA3HIBATH OPraHAYECKHE BENIECTBA M0 X (pOpMyIie: METaH, ITaH, ITHICH, METAHOII, ITAHO,
ITMIEpPHH, YKCYCHas KHCJIOTA, aMMHOYKCYCHas KHCIIOTA, CTEApHHOBAA KHCIOTA, OJICHHOBAs
KHCJIOTA, IJII0K03a;

OLEHHBATh BIMAHHE XHMHUECKOTO 3arps3HEHHs OKpYXKalolled cpelbl Ha OpraHusM
YeJioBeKa;

rpaMOTHO 0OPALIATHCS C BEIECTBAMH B II0BCEAHEBHON JKH3HH

OnpesieNsATh  BO3MOXKHOCTh ~ NPOTEKaHMs  PeakuMd  HEKOTOPBIX npeAcTaBuTENeH
OpraHH4eCKHX BEIIECTB ¢ KHCIOPOIOM, BOZOPOLOM, METALIAMH, OCHOBAHUAMH, TaTOreHaMH.
Boinycknuk ROIYUUM 603MONCHOCHIb HAYHUMbCA:

6b106U2AMb U NPOBEPAMb FKCNEPUMEHMANTLHO 2UNOME3bl 0 XUMUYECKUX C60UCMEAX 6eujecms
HA OCHOGE UX COCMAGA U CMPOEHUA, UX CNOCOBHOCMU 6CMynamb 6 Xumuyeckue peakyuu, o
xapaxmepe u npoOOYKMAX: PA3NU4HBIX XUMUYECKUX PeaKyUl,

Xapaxmepusoeams Gewecmea no COCMAGY, CMPOCHUIO U CEOUCMEAM, YCMAHAGAUGAm
NPUYUHHO-CNEOCMBEHHBIE CEA3U MeNCOY OAHHBIMU XAPAKMEPUCMURAMU 6elyecm6a;

COCMAGIAMb MONCKYISAPHLIE U NOAHbIE UOHHbIE YPAGHEHUS NO COKPAUJEHHLIM UOHHBIM
VPAGHEHUAM,

NpozHO3UpOGAMs  CROCOBHOCMb  Geujecmea  NPOAGIAMb  OKUCTUMENbHbIE UMY
6OCCMAHOBUMENbHBIE CBOLICMEA € YHemOM CMENneHell OKUCIEHUN IN1eMEHMOB, 6X00AUUX 6 e20
cocmas;

cocmaensimo ypasHe s peaxyuii, CoomeemcmeyIoujux nocie006amebHOCMuU NPespaueHuil
HeOP2aHUYeCKUX BEUjeCmME PA3IUYHbIX KNACCo8,

GuIdGUZaML U NPOGEPAMb IKCNEPUMEHMANLHO 2UNOME3bl O Pe3ylbmamax 6030eucmeus
PasIULHbBIX PAKMOPOE HA UIMEHEHUE CKOPOCMU XUMUYECKOU Pearyul;

Ucnoab306an NPUOGPEMEHHbIe IHAHUA ONf IKONO2UHECKU 2PAMOMHO20 NOBeOeHUs 6
okpyaicaioujeil cpeoe;

UCRONB306aMb NPUOBPEmMENHble KNl0Yebie KOMNEeMeHYul Npu GblNOJHEHUU NpPOeKmos u
YUeBHO-UCCTIe008AMENLCKUX  3A0aY RO U3YHEHUIO  CBOUCMS, cnocobo6  noayvyenus u
PAcno3nHaéanus 6eujecms;

06BLEKMUGHO OYEHUBAMb UHPOPMAYUIO O BEUJeCMEAX U XUMUHECKUX NPOYEccax,

KPUMUHECKU OMHOCUMbCA K NCEGOONAYHHOU UHpOpMayuy, Hed0OpocosecmHol pername 6
cpedcmeax Macco6ol uHgopmayuu;

0CO3NABAMb  3HAYEHUE MEOPEeMUYECKUX 3HAHUW NO  XuMuu OAf  NPAKMUYECKOU
desamenbHOCMU Yenosexa,




coz0asame MoOenu U cxemvl ONA peulenusi Y4ebHblX U NO3HABAMENbHbIX 3A0aY, NOHUMAMb
neobxooumocms cobnOOeHUA NPeONUCAHUN, NPeONazaeMblX 6 UHCMPYKYUAX NO UCNONb30BAHUIO
nexkapcme, cpedcme Gblmoso XUMuu u op.

1I. COJIEPY)KAHMUE YYEBHOI'O NPEJIMETA

IlepBoHavaNbHbIe XHMHYECKHE NOHATHS

[peamer xumun. Tena u eewyecmea. OCHOBHbIE MEMOObL NOSHANHUA! Habmooenue, usmepenue,
skcnepumenm. ®usMdeckme W XUMHUYecKHe sBieHHs. Uuctele BemectBa M cMecH. CrocoGbl
pasmenenusi cmeceil. Atom. Monekyna. Xumuueckuil d/eMEHT. 3HAKH XHMHYECKHX SIEMEHTOB.
IlpocThle M CIOXKHBIE BemiecTBa. BanentHocTb. 3gkon nocmoancmea cocmasea Geujecmea.
Xumuueckue Gopmynsl. Uamexcel. OTHOCHTENbHAS aTOMHas H MOJEKY/APHAA MacChl. Maccosas
7019 XMMMYECKOTO JIEMEHTa B COCIHHEHHH. 3aKOH COXDAHEHHS MacChl BEIECTB. XMMHYECKHE
ypasaenns. Kos(duuuenTsl. YCIOBHS W NPUIHAKM NPOTEKAHHA XHMHUYCCKHX PEAKIMH. Momps —
e/IMHHIIA KOJIHYeCcTBa BerecTsa. MosspHas Macca.

Kucnopoa. Bogopoa

Kucnopoa — XuMuueckuii onemenT M mpoctoe BemectBo. Oson. Cocmae 6030yxa.
Ou3iyecKie ¥ XMMUYecKHe cBoiicTBa Kucnopoaa. [lonydeHne u npuMeHenne Kuciopoja. Tentoeot
ahpexm xumuueckux peaxyuil. Ilonsimue 06 9K30- u snoomepmudeckux peakyusx. Bomopoa —
XUMHUECKHil 37eMeHT M npocToe BemiecTBO. (Du3nMYeCKHE H XHMHMYECKHE CBOHCTBAa BOJOpOJA.
Ilonyuenue Bojopoza B maGoparopuu. [Toayuenue 6000po0a 6 NPOMbIULIEHHOCTU. Ipumenenue
6000poda. 3akon Asoraapo. Monspubii o6bem rasoB. KauecTBeHHbIE peakUHH HA razoo0pasHble
pelecTBa (KMCI0po, Bogopox). OGbeMHble OTHOLICHHS ra30B MPH XHMUYECKAX PEaKIHIX.

Boaa. PactBopsl

Booa & npupode. Kpyzosopom 6006t 6 npupode. Pu3zuyeckue u Xumuieckue ceolicmea 600bl.
PacTBopel. Pacmeopusmocms 6eujecme 6 6ooe. KOHIEHTpalus pacTBOPOB. MaccoBas 074
pacTBOPEHHOTO BEIECTBA B PaCTBOPE.

OCHOBHBIE KJACCHI HEOPTAHHYECKHX COeAHHEeHHIT

Oxcnnpl. Knaccnduxaums. Homenknarypa. Quauyeckue ceoticmea okcuoos. XAMHUECKHE
cBoiicTBa OKCMIOB. [lonyyeHue U MpUMEHEHUe OKCUOOG. Ocuopanus. Knaccudukanms.
Homenknartypa. Qusuueckue ceoticméa ocnosanuil. Ilonyyenue ocnoéanull, XMMHYECKHe CBOHCTBa
ocuoBanmii. Peakuus Hefitpanusamnn. Kucnotel, Knaccuduxauusa. Homenknarypa. Qusuveckue
ceoiicmea kucrom.ITonyvenue u npumenenue kuciom. XUMUYECKHEe CBOHCTBA KHCIIOT. Huaukaropsl.
M3MeHeHMe OKpackH WHAMKATOPOB B pasnuyHbX cpezax. Comn. Knaccuduxaius. HoMeHKIaTypa.
Duzuveckue ceoiicmea coneil. Ilonyyenue u npumenenue coneil. XUMHYECKHE CBOWCTBA COINCH.
[eHernueckasi CBA3b MEX/Ay KIACCAMH HEOPraHMYeCKHX coeuHeHuil. [Ipobrema 6Gesonacro2o
UCNONL306AHUA GEUJeCNE U XUMUNECKUX PeaKyull 6 nosceonesnou acusnu. Toxcuunsie, 2opiovue u
63pble0ONACHbLE Geujecmed. beimosas Xumu4eckas epamomnocme.

Crpoenne artoma. Ilepuoanueckuii 3aKOH M NEPHOAMYECKAS CHCTEMAa XHMHYCCKHX
yaementos .U, Menneneesa

Crpoenne aTtoma: sapo, SHepreTHueckuii yposenb. Cocmaeé A0pa amoma: npomouel,
netimponsl. Hzomonwr. Tlepuommueckmii 3axon JLH. Menaeneesa. Ilepuoauueckas cucrema
xuMuyeckux mementos JLW. Menneneesa. dusnyeckuii cMbICI aTOMHOrO (IOPSAKOBOr0) HOMEpa
KHMIAUECKOTO OeMEHTa, HOMepa TpyHnbl M [epHoja mnepHoamdueckol cucrembl. Crpoenue
JHEPreTHYECKHX YPOBHEH aToMOB MepBbIX 20 XMMHUYECKHX J/IEMCHTOB MEPHOAUYECKOH CHCTEMBI
JILU. Menseneepa. 3aKOHOMEPHOCTH H3MEHEHHs CBOWCTB aTOMOB XMMMYECKAX 3JICMCHTOB H HX
COeMHEHMH Ha OCHOBE momoxkeHus B mepuozmueckoil cucreme JL.W. Menzeneesa W CTPOCHHSA
atoma. 3nauenne [Teprosuueckoro sakona 1.V, Menzneneesa.

Crpoenne BemecTs. XUMHYECKas CBH3b

DnexmpoompuyamensHocms amomMos XUMUYECKUX 2NEMEHMO8. KoBaneHTHas XuMH4YeCKas
CBSI3b: HENoNApHAs W mnonspHas. [Towsmue 0 6000pOOHOU C6A3U U €e GAUAHUU HA pusuyeckue
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ceoticmea eewyjecms na npumepe 600b.. Wommas cBa3sb. Merammyeckas  CBA3b. Tunwi
KPUCMAIAUYECKUX Peuemox (amoMHas, MONEKYIAPHAA, UOHHAA, MEMAIAUYecKas). 3a6ucumocms
puzuNecKux CEOTICME 6euyecms 0M MUNA KPUCMATIUHECKOU PeulemKu.

XuMu4uecKkHe peakiuH

Honamue o cxopocmu xumuyeckoii peakyuu. QPakmopwl, 6IURIOWUE HA  CKOPOCMb
xumuyeckou peaxyuu. Ilonsmue o kamaiusamope. Knaccudukanus XHMHYECKHX PpEakImi no
pa3IMYHbIM NPH3HAKAM: YHCITY H COCTABY MCXOIHBIX H MONYYEHHbIX BELICCTB; H3MEHEHUIO CTerneHei
OKHMC/ICHMS AaTOMOB XHMHYECKHX 93JIEMEHTOB; IIOIJIOIIEHHIO MM  BBIICJCHHIO  SHEPrHH.
NeKTPONHTHYECKas JMCCOLHAIHA. DNEKTPOIHTEl H HEINEKTPOJIMTEL Uonsl. KaTHOHBI H aHHOHBL.
Peakuuy HOHHOTO o6MeHa. YCIIOBHS MPOTEKaHHs peaKiHii HOHHOTO OOMeHa. DJIeKTPONHTHYECKas
JWCCOHMALAS KUCIOT, Ienoueil u coneil. Crenenp okucnenus. OnpeleneHue CTeNneHn OKHCICHHA
ATOMOB XMMHHUECKHX OTeMEHTOB B coeluHenusx. Oxuciurenb. Boccranosurenb. CymHocTh
OKHC/IHTE/IbHO-BOCCTAHOBHUTENIBHBIX PEaKIIHi.

Hemeramast IV — VII rpynn u ux coenHeHust

[TonokeHHe HEMETAUIOB B [MEPHOJMYECKOH cHCTeMe XHMHYECKHX 3JIE€MEHTOB AH.
Menneneesa. O6uie cBoficTBa HemeTawioB. 'ayorensl: (u3uueckue M XUMHYECKHE cBOiicTBA.
CoeMHEHHs TAJTOTEHOB: XJIOPOBOIOPO, XJIOPOBOJOPO/IHAA KHCIIOTA H €€ COIH. Cepa: puznueckue u
XHMHUecKHe cBoiicTBa. COENMHEHMS Cephl: CEPOBOAOPO, Cy/b(HIBI, OKCHIBI CEPBI. CepHnas,
cepHucmas u cepo6o0opoOOHA KUCIOMbL W HX COJH. A30T: u3HUECKHE H XHMHYECKHE CBOMCTBA.
Ammuak. Comu ammonns. Oxcuzpl asota. AsoTHas kuciora u ee comu. ®ocdop: (du3uvecKne u
<HMIgeckie cpoiicTsa. Coemunenus pocopa: okeun docdopa (V), opropochopHas KucioTa u ee
comu. Yriepon: (u3ndYecKHe M XHMHYECKHE CBOHCTBA. Annomponus yenepoda: anmas, zpagum,
xapbun, gynrepensl. CoeIMHEHHs YIIEPOa: OKCH/IBI yriepoa (IT) u (IV), yronpHas KHCIOTa H ee
commu. Kpemuuil u e20 coeOUHeHUs.

MeTa/isl 4 HX COeIHHEeHHs

IMonosicenue Memanioe 6 NEPUOOUHECKOU cucmemMe XUMUYECKUX 3/1eMeHmoe A
Menoeneeea. Memanawt 6 npupode u obuyue cnocober ux noayuenus. Obuwue uzuveckue ceoiicmsa
semannos. OBIMe XMMHYECKHE CBOMCTBA METALIOB: PEAKLHH ¢ HEMETalIaMH, KUCJIOTAMH, COJIAMH.
DnexmpoxuMuyeckuii psad HANPAJICEHUll  Memaiios. Il{eo4yHbBIE METALIEI M HX COEJTHHEHHA.
[1{eT04HO3eMETbHbIE METAUIBI H HX COCIMHEHUS. ATIOMHHH. AMQOTEpHOCTb OKCHAA H THAPOKCHAA
amomunns, Henezo. CoeMHeHns kKeje3a H UX CBOMCTBA: OKCH/IBL, THAPOKCH/IBI H COJTH HKEJIC3a (Il u
I10).

IepBonavaibHble CBeleHHs 00 OPraHHYeCKHX BeleCTBAX

[TepBoHaya/IbHbIC CBEJICHHS O CTPOCHHH OPraHHYECKHX BEILECTB. VrneBonopoabl: METaH,
yraH, oTHIeH. HCmouHuKy y21e6000po006: npUpoOHsLl 2as, Hednb, yeons. Kucnopoaconepariie
COEJMHEHHs: CIHPTHI (METAHOJ, 3TAHOJ, IIHLEPHH), KapOOHOBbIC KHCIOTEHI (yKcycHas KMCIOTa,
AMHHOYKCYCHAsl KHCIIOTa, CTEApPHHOBAs U OJICHHOBas KHCJIOTHI). BHOJIOTHYECKH BaKHBIC BELIECTBA;
JKHPBI, TIIF0K03a, Oe/IKH. Xumuueckoe 3a2pasnenue oKpyaHcaloujedi cpeosl U e20 noCIe0CMBUA.

Tunbl pacuyeTHBIX 3a3a4:

1. BEIMHC/ICHHE MACCOBOM J0JIH XHMHYECKOTI0 JIeMeHTa 1o (popmyJie COeTHHEHU.

Vemanoenenue npocmetiuieii (popmyavl 6eujecmea no MAccosbim OOIAM XUMUHECKUX INEMEHMOE.

2. BEumC/IeHHs 10 XMMHYECKHM yPABHEHHSM KOJIHYecTBa, 00BbeMa, MacChl BELIECTBA MO
KOJINYECTBY, 00BEMY, MACCe PeareHTOB MK MPOJYKTOB PEAKIIHH.

3. PacueT MaccoBoii I0JM pacTBOPEHHOr0 BEellecTBa B pacTBOPE.

[IpuMepHbIe TEMbI IPAKTHYECKNX paboT:

JlaGoparopHoe 00OpYy/IOBaHHE M MPHEMbI OOpAIICHHS C HHM. [Ipasuna Ge3onacHoi
paboThl B XHMHUECKOii 1a00pPaTOPHH.

2 OumcTKa 3arpsA3HEHHO TOBApPEHHOH COJIH.

3 [Ipu3HaKK MPOTEKAHHS XHMHYECKHX PeaKiui.

4. [TonydyeHue KHCIOPO/IA H H3YUEHHE €r0 CBOHCTB.

2 [Tony4yenue BOAOPOAA H H3YUEHUE €r0 CBOHCTB.

6 TIpUroTOBIEHHE PACTBOPOB C ONPEIEICHHOM MAaccoBOH JI0NeH PaCTBOPEHHOTO BELIECTBA.

11




7. Pemienre SKCIIEPUMEHTAIBHBIX 3a/a4 M0 TEMe «OcHOBHBIE KJIACCEI HEOPraHHYECKHX
COeIMHEHUI.

8. Peaxumu noHHOTO 0OMEHA.

9. Kauecmeenuvie peakyul Ha UOHbL 8 pacmeope.

10.  Ioayuenue amMmuaxa u usyyenue e2o cE0LCME.

11.  Ioayuenue yenexuciozo 2aza u usyueHue e20 c6oUcms.

12. Pemenue 3KCIEpUMEHTANBHBIX 3amay no Teme «Hemetasnbi IV — VII rpynn ¥ HX
COETMHEHHIT.
13. Pemenue sKcriepUMeHTAIbHBIX 33124 110 TEME «MeTannel H UX COEUHEHHAN.

8 KJIACC
HauvajbHbIe NOHATHS H 3AKOHbI XHMHH

Tena u pemectsa. CBoiicTBa BeleCcTB. DTAIOHHBIE (U3MUECKHE CBOHCTBA BEWICCTB. Marepuaisl
H MaTtepranopezenue. Posib XUMHH B KH3HH COBPEMEHHOTO obmecTa. OTHOMEHHE 00IIECTBA K
XHMHH: XeMoQHIHs 1 XeModoOus.
Metomsl m3ydenus Xumuu. HaOmogenwe. OKCNIEpHMEHT. MopenupoBanue. Mojenn
MaTepHasIbHbIe M 3HAKOBbIE, HITH CHMBOJIBHBIC.
ass. JKuaxocrn. Teépabie BemecTBa. B3auMHble Nepexo/ibl MEXAY arperaTHbMH COCTOSTHUAMM
BemecTBa: BO3roHka (cyOmumanusa) H necyOnuManus, KOHJEHCALMA H  HCHapeHue,
KPHCTA/UIN3ALMS U TUIaBJICHHE.
Dusuueckie gpieHus. UHCThIE BelecTBa M cMecH. ['OMOreHHBIE M F€TEPOreHHBIC CMECH. Cmecu
razoo0pasHble, JKHIKHE H TBEPABIC. Crioco6bl  pasjiefieHHss CMeceii: MNeperoHka, Hiu
JMCTHINSIMS, OTCTaMBanwe, (HIBTPOBAHHE, — KPHCTAUIM3AUMS WM BBITADHBAHKC.
Xpomarorpadus. [IpuMeHeHHE STHX cnoco0oB B 1abopaTopHOi NIPaKkTHKe, Ha MPOU3BOJICTBE H B
ObITY.
XHUMHYECKHE 21eMEHTEI. ATOMBEI H MOJIeKy/Ibl. [IpocThIe H CII0XKHBIC BEIIECTHA. AnoTponus Ha
npumepe Kucnopoza. OCHOBHEIE MONIOKEHHS ATOMHO-MOJIEKYIAPHOIO yHCHHA. Hownsl. Bemecrsa
MOJIEKY/IAPHOTO H HEMOJIEKYJIAPHOIO CTPOCHHS.
3HaKH (CHMBOJIbI) XHMHYECKHX 3JIEMEHTOB. Wudopmanus, KOTOPYIO HECYT 3HAKH XHMHYCCKHX
3IeMEHTOB. DTHMOJIOTHS HA3BaHWUH HEKOTOPHIX XHMHYECKHX 3JIEMCHTOB. [Tepuoauyeckas
Tabuia XuMrueckux ementos J[. . Menjeneesa: KOpOTKONEPHOHEIH 1 JJTMHHOTIEPHO/THBIN
papuanThl. [lepuoasl M rpynmbl. ['aBHas noGoyHas MOArPYNmbl, WM A- H B-rpynmel
OTHOCHTEIbHAsA aTOMHas Macca.
Xumnyeckue (opmynsl. Muaexcer u koo dunmentsl. OTHOCHTEIbHAs MOJEKYy/IsApHad Macca.
MaccoBasi O XHMHYECKOro sjnementa B coemuHernd. Mudopmaums, KOTOPYIO HECYT
xumuyeckue HopMyIIbL.
Banentroctb. CTpYKTYpHBIE (hopMyIibl. XHMHYECKAE IEMEHTRI C MOCTOSHHON W IepeMEeHHON
BAJICHTHOCTHIO. BBIBOA (OpMYITbl COEIMHEHHS M0 BaJCHTHOCTH. Omnpezenenne BaleHTHOCTH
XHMHUYECKOTO 2eMeHTa 1o dopmyne BemecTsa. CocTaBieHHe Ha3BaHMH COEIMHEHHH,
COCTOSAIAX H3 JBYX XHMHYECKHX J/ICMEHTOB, MO BaJICHTHOCTH. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTB.
Xumuyeckue peakuuu. PeareHTsl M TPOAYKTHI PEaKilHH. [Tpu3Hakn XUMHYECKHX DeaKiHii.
VenoBus MX TPOTEKaHWs W TNpeKpamienus. Peakiuun ropeHus. DK30TepMHYECKHE H
IHIOTEPMHUECKHE PEAKLIHH.
3aKOH COXPaHEHHS Macchl BelecTB. XHMHYECKHE yPaBHCHHA. CocraBneHne XHMHYECKHX
ypasHennil. IHbOpMAaIHs, KOTOPYIO HECET XHMUUECKOE yPABHCHHC.
Knaccudukanus XHMHYECKHX PeaKuuid mo cocraBy M HHCIY peareHToB W TpPOAYKTOB. THIBI
KHMHUECKHX peakumil. Peakuuu COe/MHEHHs, PaslOKCHHd, 3aMClICHHA M obmena.
Karanusatopsl H KaTajius.
JlemoncTpauuu
« KosuteKkiius MaTepruasioB U M3JIETHi U3 HUX.
« MoJie/H, HCTIoIb3yeMBbIE Ha ypoKax (pH3HKH, GHONOTrHH U reorpapHu.
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« O6BEMHBIE H IIAPOCTEPIKHEBBIE MOJIENH HEKOTOPBIX XHMHYSCKHX BELIECTB.
» Mojieni KpHCTAUTHYECKHX PEIETOK.
« Cobupanue npuGopa JUisl NOy4YCHHs ra3a M NPOBEpKa ero repMeTHIHOCTH.
« Bo3roHKa Cyxoro JibJia, HoJia Hiix HadTanuHa.
+ ArperarHble COCTOSHHS BOJIBL.
« Pasnenenue ABYX HECMEIIHBAIONINXCS HKHIAKOCTEH C OMOLIBIO JIeTUTENbHOH BOPOHKH.
« JlucTuansTop | ero padora.
« VeranoBka uis uisTpoBanus U e€ pabora.
« YeTaHoOBKa JUls BhIapuBanuA U e€ pabora.
« Kosutekiusi OBITOBBIX PHOOPOB 118 (PHIBTPOBAHHA BO3/IyXa.
« Pasenenue Kpacsmero BemecTsa (uiomacTepa € NOMOUIBIO  METOAA SymanHoH
xpomatorpaduu.
+ Mot/ a/yIoTPOIHBIX MOM(UKALHI YTIIEPO/a U Cephl.
» [Tonydenue 030Ha.
« Tloprpetsi 1. 51. Bepuennyca u J. . Menneneesa.
+ KopoTKOTEpHOAHbIH H UIMHHOIEPHOAHBIH BAapHAHTEI nepuoauueckoit cucremsr JI. M.
Menneneesa.
« KoHCTpYHpOBAHHE IIAPOCTEPHKHEBBIX MOJIE/IEH MOTIEKY L.
» Annapar Kunna.
« Pasioxkenne Ouxpomara aMMOHHA.
+ ['openne cepbl H MArHUEBOH JICHTEL.
« Tloprpetst M. B. Jlomorocosa 1 A. JI. JlaByasbe.
+ ONBITH, HTIOCTPUPYIOLIHE 3aKOH COXPAHCHHS MACChI BELICCTB.
« Topenne (ocdopa, pacTBOpeHHE NMPOJAYKTa FOPEHHA B BOAC H HCCIe/IOBAaHKHE TOJTYHEHHOTO
pacTBOpa JaKMYCOM.
« BsaumMoeiicTBHE CONIAHON KHCIIOTHI C IHHKOM.
» [Tonryuenne ruapokcna meau(Il) u ero pasnoxenue Npu HArPEBAHHH.
JlabopaTopHbi€ ONbITHI
« O3HaKOMJICHHE C KOJLTEKIHeH 1abopaTopHOii MoCy/bl.
« [TpoBepKa repMETHUYHOCTH NPUOOPA JUIs NOTYICHHS ra3oB.
« O3HaKOMJIEHHE C MUHEpanaMu, 00pa3yolHMy IPaHHT.
« [IpUroTOBIeHHE FETEPOreHHON CMECH MOPOIIKOB CEPBI C KEIE30M H HX pasaencHue.
« B3asMo/IeficTBHE PACTBOPOB XJIOPH/IOB U HOJM/IOB KA C pacTBOPOM HHTpaTa cepebpa.
» [Tony4yeHne ruIpoKcHa memi(1]) 1 ero B3auMoieHcTBHE C CEPHOI KHCJIOTOH.
« BauMojIeiiCTBHE PacTBOPA COMIBI € KHCIOTOM.
« IlpoBepka 3aKOHa COXpAaHCHHS MAcChl BEUICCTB HA MNpHMEDE B3aUMOJICHCTBHSA MIENOUH C
KHUCIIOTOH.
« [IpoBepKka 3aKOHA COXPaHEHHS MACCHI BELIECTB Ha NIPUMEPE B3aMMOJICHCTBHA LIEIOYH C CONBIO
senesa(lll).
« PasjioykeHHe NEPOKCH/IA BOJOPO/IA ¢ MOMOIIBIO OKCHJIa MapraHia (IV).
« 3ameleHHE Kele30M MEIH B MEJIHOM KyTopoce.
IpakTiyeckne padoTb
1. TpaBuna TexHHKH G€30MIACHOCTH H HEKOTOPBIC BHIbI paboT B xuMmmdeckoil jabopaTtopHu
(kabuHeTe XHMUH).
2. Ha6monenue 3a ropsmiei CBeYoH.
3. Ananm3 noussl (ananor paboTsl «QUHCTKA IOBAPEHHOM COJY).
Baskuneiimme npeicTaBHTE/H HEOPTAHHYECKHX BEUIECTB. KoauuecTBeHHbIe OTHOLIEHHS B
XHMHH
Cocras Bo3ayxa. [lonste 06 00BEMHOM j1071€ (j) KOMIMOHEHTa MPHPOAHOIL rasoBoi cMecH —
Bo3/yxa. Pacuér 00b&Ma KOMIIOHEHTa ra30BOii CMECH TI0 ero 06BEMHOH J10/e 1 HaobopoT.
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Kucnopon. Oson. Ilonyuenme xucnopoma. Cobupanue u  pacro3HaBaHHE —KHCIOPOZA.
XuMHuecKHe CBOMCTBA KHUCIOPOJa: B3aUMOIEHCTBHE ¢ METAJIaMH, HEMETAIIAMH H CJIOXKHBIMH
pemecTBaMy. [IpumeneHne kuciopoaa. Kpyropopor kuciaopoia B pHpoe.

Oxcuasl. OGpazosanne HazBaHuil OKCHIOB 110 uX Gopmynam. CoctasieHne GopMyIT OKCHIOB 1O
uX HazpaHuaM. [IpeicTaBUTEIH OKCHIOB: BOJIA M YIJICKHCIIBIH ra3s, Heral¢Has H3BeCThb.

Bosmopon B mpupoge. Pu3NYECKHe M XMMHYECKME CBOHCTBA BOJIOPOJIA, €rO NOJYYCHHE H
NpHMEHEHHE.

KucnoTsl, ux coctaB u knaccupukamus. Unmukaropst. Tabnuma pacrBopumoctu. CepHas H
coNsiHas KUCJIOTHI, KX CBOHCTBA H NIPUMEHEHHE,

Coun, uX cocTaB ¥ Haspanus. Pactsopumocts coneit B Boze. Ilpeacrasutenu coneli: XnopHa
Hatpus, kapOoHaT HaTpus, pocdar KaIbLys.

TocTosmuas Asoraapo. Konuuectso semecrsa. Monb. MonspHas macca. KpaTHeie eXHHHILBI
H3MEPEeHHs KOJMYECTBAa BEIIeCTBA — MWLUIMMONb H  KHJIOMOIb, MMILIMMOIApHAA H
KHMJIOMOJIpHAs MAacchl BEIECTBA.

PacuéThl ¢ WCMNOJB30BAHHEM TMOHATHH «KOIHYECTBO BEIECTBA», «MOJIpHas Maccay,
«TMOCTOSIHHAA ABOrajapon.

3akoH ABoraapo. Monspubiif 06bEM razoobpasHbix Beuects. OTHOCHTENbHAA MIOTHOCTH rasa
0 APYToMy rasy.

KpaTHble eTHHHIbI H3MEPEHHS — MHIUTHMOJIAPHBIA ¥ KIJIOMOJISAPHBIA 00BEMBI razoo0pasHbIX
BEILECTB.

PacuéThl ¢ HCIOJB30BAHMEM MOHATHI «KOTHYECTBO BELIECTBAY, «MOISPHAsA Maccay, «MOJISPHBIHI
00BEM ra3oBy, «4HCJI0 ABOraapo».

I'mapocdepa. Kpyrosopor Bomsl B mpupoje. Pusndeckue H XHMHYECKHE CBOMCTBA BOJIBI:
B3aHMOEHCTBHE C OKCHIAMH.

OcHoBauwusi, BX cocTaB. PacTBopUMOCTE OCHOBaHHUI B Bojie. M3MeHeHHe OKpacKH HHAMKATOPOB B
urenounoii cpese. [IpeacTaBuTeny menoyei: riAPOKCH bl HaTPUs, Kalusi U KaJIbLHA.
PacTBOpHTENB M pacTBOpEHHOE BemecTBo. PacTBopsl. PacTBopenue. I'mnparel. MaccoBast 107t
pacTBOPEHHOro BelnecTBa. Pacuérhl, CBA3aHHbIC ¢ MCIIONB30BAHHEM MOHATHS «MaccoBasd N0
pacTBOPEHHOIO BELIECTBAY.

JeMoHcTpauuH

« OnpeenieHye coaepyKaHus KHCIOpoa B BO3yXe.

« [Tonyuenue KHCIOPOAA Pa3ioKeHHEM [IepMaHraHaTa Kalis U NEPOKCHA BOAOPOA.

« Cobupanue KHCIOPO/a METO/IOM BEITECHEHHUS BO3JyXa U BOJIBI.

« Paco3HaBaHue KHCJI0pPOJA.

« ['openue Maruus, ’xenesa, yris, cepel u gocdopa B Kuciopoe.

» KoJuteKiiust OKCHIOB.

* [Tonyuenne, cobupaHue U pacno3HaBaHHe BOAOPOJA.

« lopenne Bojopoga.

« BaanmoeiicTue Bogopoaa ¢ okcuaoM Meau(Il).

« Konnexiiuss MUHEPaIbHBIX KHCIIOT.

+ [IpaBusio pazbaBieHus CEPHOH KUCIIOTHL.

 Konnekuus cone.

* Tabnuua pacTBOPUMOCTH KHCIIOT, OCHOBaHHH H COJICH B BOJIE.

« HekoTOpBIE METAJLIIBI, HEMETALIBI M COEJUHEHHS C KOJIMYECTBOM BELLECTBA, PaBHBIM 1 Mob.

» Mozens monsipHoro 06bEMa ra3o00pa3sHbIX BEIIECTB.

+ Konnekuus ocHOBaHHH,

JlaGopaTopHbie OIILITHI

« [ToMyTHEHHE H3BECTKOBOH BO/IbI IIPH IIPOIMYCKAHHH YITIEKHCIIOTO rasa.

« [Tonydenue BOJOPOJIa B3aUMOICHCTBHEM IIHHKA C COJISHON KHCITOTOM.

« Pacno3Hasanue KMCIOT € MOMOLIBIO HHIHKATOPOB.

« M3menenue OKpacku HHAWKATOPOB B IIEN0YHOM cpeie.
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« O3HAKOMJIEHHE C TIpenaparaMy JOMAIIHEH WM IIKOJbHON alTeyKH: pac- TBOpaMu MEPOKCHIA
BOZIOPOJIA, CITMPTOBOH HACTOHKHM HOJa, aMMHAKa.
IIpakTH4eckne paboTsl
4. ITonyuenue, coOMpaHHe U PacIO3HABAaHUE KHCIIOPOAA.
5. INonyuenue, cobUpaHHe U pacro3HaBaHUe BOAOPOJA.
6. [IpuroToBIeHHEe pacTBOPa C 3aJlaHHON MaccoBOH Jj0Jieil paCTBOPEHHOTO BEIIECTBA.
OcHOBHBIE KJIACCHI HEOPraHHYECKHX COe/ITHHEHHH
0O6o6ueHe cBeaeHUl 00 OKcHAax, Mx Kiaccudukauuu, Ha3BaHMSX M cBoicrBaX. CriocoOb!
MOJTy4YeHHs OKCHIOB.
OcHOBaHH#A, MX KraccuuKauus, Ha3BaHHA M CBOWMCTBA. BsaumMozeiicTBHE € KHCIIOTaAMH,
KHCITOTHBIMH OKCHIAMH M COMSMH. Pa3ioKeHHe HepacTBOPHMEIX ocHoBaHHH. Criocobsl
MOJMyYeHHS! OCHOBAHHIA.
KucnoTsl, WX Knaccupukauus W Ha3paHus. OOmMe XMMHYECKHE CBOHCTBA KHCIIOT.
BiauMozeHCTBHE KHCIOT ¢ METa/slaMH. DJIEKTPOXMMHYECKHMH psJI HANpsKeHHH MeTaIoB.
B3aumoseiicTBHe KHCIOT ¢ OKCHAAMH MeTaioB. B3auMosielicTBHe KHUCIIOT C OCHOBAHHAMH —
peakumns HeliTpann3auuu. B3auMoaeicTBHE KHCJIOT C COAMH. [Tony4yeHne GeCKHCIOPOAHBIX H
KHCJIOPO/ICOAEP/KALIHX KHCIIOT.
Comu, uX Knaccudukamus ¥ csoiicTa. BzauMoneicTBhe cojiel ¢ MeTawiamy, 0co0eHHOCTH
3THX peakuuii. BzaumoeiicTeue coJieil ¢ COJIsMH,
[eHeTHueckHe pAbl MeTasla M Hemeraia. ['eHeTHueckas CBA3b MEXAY Kiaccamu
HEOpraHH4YeCKHX BEIIECTB.
JlaGopaTopHbie ONBITHI
+ B3aumo/IeiicTBIE OKCHA KaJIbIHsA C BOJIOH.
+ [loMyTHEHHE U3BECTKOBOH BOMIBIL.
* Peakius HeHTpaIH3AIUH,
« [Tonyuenne ruapokcua meau(Il) u ero B3anMOICHCTBHE € KHCIJIOTOH.
« Paznoxxenne ruapokcuza meau(ll) npu HarpeBaHHH.
* B3auMoieiicTBHE KHCIOT ¢ META/LIAMH.
» BzaumoieiicTBHE KUCIIOT ¢ COJISIMH.
+ O3HaKOMJIEHHE C KOJIJIEKIIHEH CoJIel.
+ Baaumoeiicrue cynsdara meau(ll) ¢ xenesom.
» BzaumoeilicTBue coleii ¢ COJIAMH.
« TeHeTHYeCKas CBA3b MEXKIY KIACCAMH HEOPraHWYeCKHX BEIeCTB Ha MpUMepe COCAWHCHMH
ME/IH.
IpakTnyeckne padoTbl
7. PemeHue 5KCIEPUMEHTAIBHBIX 3afiad no Teme «OCHOBHBIC KIAacChl HEOPraHHYEeCKHX
COeIMHEHHHN,
IMeproan9ecKuii 3aK0H ¥ NePHOANYECKAs CHCTEeMA XHMHYECKHX JIEMEHTOB . 1.
. Menneneesa. CTpoenne aroma
EcTecTBEHHBIE CeMeiicTBa XMMHYECKHX 3JIEMEHTOB: 1IEJOYHBIE U LIEJIOYHO3EeMEIIbHBIE METAJLIBI,
ranoreHbl, WHepTHble (Gnaroponmbie) rasbl. AMQoTepHOCTh. AMQOTEpHBIC OKCHIBI H
rHJIpoKCHIbl. KOMILIEKCHBIC COJIH.
Orkpeitie JI. Y. MenjeneeBbiM MEPHOANHECKOr0 3aKOHA H CO3/aHHE HM TIePHOANHECKOH
CHCTEMBI XMMHYECKHX 3JIEMEHTOB.
AtoMsl Kak (opMa CyIIeCTBOBAHHS XHMHYECKHX 3/1eMEeHTOB. OCHOBHBIE CBEJICHHUS O CTPOCHHH
atomoB. JloKa3aTenbeTBa CIOKHOCTH CTPOEHHS aroMOB. OMNBITHI Pesepdopna. Ilnanerapnas
MOJIE/Ib CTPOEHHS aTOMa.
CoCTaB aTOMHBIX SAEp: MPOTOHBI, HeiiTpoHbl. OTHOCHTENBHAA aTOMHAas macca. Bsammocsash
NOHATHH «TIPOTOH», KHEHTPOHY, «OTHOCHTEJIbHAS ATOMHAsA Maccay.
Muxkpomup. DeKTpoHbl. CTpoeHHe 3IeKTPOHHBIX YPOBHEH aTOMOB XMMHUYCCKAX 3]IEMCHTOB 1—
20. [MousTHe 0 3aBepIIEHHOM TEKTPOHHOM YPOBHE.
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Wzotonsl. Pu3MuecKHH CMBICH CHMBOMMKH nepuoamueckoit cucteMsl. CoBpeMeHHas
(GopMyIMpOBKa MEPHOMMYECKOro 3akoHa. M3MeHeHHs CBOMCTB OJIEMEHTOB B MEPHONAX H
rpynnax kak (yHKIHs CTPOCHHUS IEKTPOHHBIX 000I04EK aTOMOB.
XapakTepuCTMKa OIIEMEHTa-MeTa/la M 3/eMEHTa-HeMeTa/lla MO0 WX  MONOKCHHIO B
NepHOIMYECKOl cHcTeMe XuMuyeckux snemenToB 1. M. Menjeneesa.
JemoncTpanun
« Pasnmuunble GopMbI TAOMHIL IEPHOTHUECKOH CHCTEMBI.
+ MozenupoBanue NocTpoeH s nepronyeckoi cucremst JI. Y. Menzeneesa.
» Moie/ii aTOMOB XHMHYECKHX 3JIEMEHTOB.
» Mozenu aToMOB 3JIEMEHTOB 1—3-r0 NepuoIoB.
JlaGopaTopHbie ONBITHI
« [Tomyuenne aM(pOTEPHOIO THAPOKCHIA H HCCIIE/IOBAHHE €TO CBOHCTB.

Xumuueckasi cBa3b. OKHCIHTEIbHO-BOCCTAHOBHTE/ILHbIE PEAKIHH
MonHas XuMHUeckas cBsi3b. VOHBI, 06pa30BaHHBIE aTOMAMH METAIOB H HeMeTalIoB. CXeMsl
o6pa3oBanus HOHHOH CBA3H 1A OHHAPHBIX coeAnHeHHH. MonHbIe KpUCTALIHYECKHE PeIETKH H
(u3nyecKkue CBOHCTBA BEIIECTB C ITUM THIIOM PCIIETOK. [Tousitue o QopMmy/IbHOH eauHHLE
BELIECTBA.
KoBaienTHAS XHMHUECKas CBS3b. DJIEKTPOHHbIE M CTPYKTypHble (opmyibl. lloHsaTHe O
paenTHOCTH. KoBasleHTHas HemosspHas cBs3b. CxeMbl 00pa3oBaHMs KOBAJICHTHOH CBA3H s
GuHapHBIX coeauHeHHi. MoneKynspHble ¥ aTOMHbIE KPHCTAUIHHUCCKHE PELIETKH U CBOHCTBA
BELIECTB ¢ 3THM THIIOM PELIETOK.
DEKTPOOTPHIATENLHOCTS. Psiil ameKTpooTpHIaTenbHOCTH. KoBaneHTHas NOMspHAS XHMHHECKAs!
cs3b. Jlumonb. CxeMbl 00pa3oBaHHs KOBAICHTHOH TMOMAPHOH CBA3M Jid OMHAPHBIX
coenmuennii. MoNeKy/IspHbIE ¥ aTOMHble KPHCTAUIHYECKHE PEIETKH M CBOHCTBA BELIECTB C
5THM THIIOM PELIETOK.
Mertaninueckas XHMUUecKas CBS3b M MeTaIAUecKas KpHCTalulHyeckas pemwérka. CpoicTsa
BElIECTB ¢ HTHM THIIOM pelnéTok. E/nHas NpHpo/ia XUMHUYECKUX CBS3EH.
Cremenp okucienus. CpaBHEHHEe CTeNeHH OKHMCIeHHS M BaneHTHocTH. [IpaBuia pacuéra
cTeneneii OKucIeHns mo GopMysiamMm XHMHYECKHX COHHCHHIA.
OKHCIIMTETHHO-BOCCTAHOBUTEIbHEIE  peakiud. OmnpeleneHne CTENeHel OKHCICHHS AN
JEMEHTOB, OOpasylONIMX BEUIECTBA pPa3HBIX KIaccoB. Peakuwn HOHHOTO obmeHa u
OKHCJIHTEIbHO-BOCCTAHOBHTEIbHBIE peakuuH. OKHMCIMTENIb H BOCCTAHOBHTENb, OKHCICHHE H
BoccTaHoBieHHe, COCTAaBleHHE YpABHEHWil OKHCIMTENbHOBOCCTAHOBHTEIBHBIX — PEaKiui
METOOM 3JIEKTPOHHOro Oananca,
JlemoHCTpAHH
« BugeodparmenTsl i crnaiiisl «MonHas XuMHiecKkas CBA3bY.
 Konekius BEIIeCTB ¢ HOHHOH XUMHYECKOH CBA3BIO.
« Mo/1e/TH HOHHBIX KPHCTAJUIMYECKHX PeIIETOK.
» Busieopparments! 1 crnaiapl «KoBaneHTHAs XAMHYECKas CBA3D).
« KonieKkius BeIIecTs MOJIEKYJISPHOTrO M aTOMHOT'O CTPOEHHA.
* Mo/ie/TH MOJIEKYISAPHBIX H AaTOMHBIX KPHCTAUIMYECKHX PEIIETOK.
« BujieoparmMeHThI # Claiiip «MeTaninyeckas XHMHUECKas CBA3DY.
+ Konnexuus «MeTtaisl H CIIJIABBD).
« B3auMoieiicTBHE LUHKA ¢ Cepoi, CONMAHOi KucIoToH, Xnopuaom meau(ll).
« ['openue maruus.
+ B3auMo/IeiicTBHE XJIOPHOH H CEPOBOIOPOAHON BOJBL.
JlaGopaTopHbI€ ONBLITHI
« VI3roTOBJICHHE MOJIETH, HIUTIOCTPAPYIONIEH CBOMCTBA METALTHYECKOM CBA3H.
9 KJIACC

IMoBTopenne u o6odmenne cBeaennii mo Kypcey 8 kiacca
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Bunapuple coenmHenus. OKCHABI coneobpasyiomue M HecoseoOpasyrolHe. IM'aapoxcuabL:
ocHOBaHus, aM(poTepHble THAPOKCH/bI, KHCIOPOACOACpXKALIHE KHCIIOTHI. Cpennue, KHCIBIC,
OocHOEBHBIE H KOMIJIEKCHEIE COJIH.
OGo6menye cBeJeHnH 0 XUMHUecKHX peakuusx. Knaccnpukaums XAMHYECKHX peakuuii 1o
pasIMUHEIM [PH3HAKAM: COCTABY M UMCIy peardpyrouux u 00pa3sylolMxcs BEIIECTB,
TeruioBoMy 3ddexTy, 06PATHMOCTH, H3MEHEHHIO CTENEHEH OKMCIICHUA JIEMEHTOB, o0pasyromux
pearnpyiolie BEleCTBa, arperaTHOMY COCTOSHHMIO peardpylolmyX BEHICCTB, HCIIOJIB30BAHHUIO
KaTanu3aTopa.
[ToHsATHE O CKOPOCTH XMMHHYECKOH peakuuy. (PakTophl, BIMSIOIME HA CKOPOCTh XHMHACCKHX
peakiuii: NPUPOJA PEArHpyIOUIMX BEWIECTB, HX KOHUEHTPALA, TeMmIleparypa, IUIoLanb
CONPUKOCHOBEHHS], HATHYHE KaTanu3aTropa. Karanus.
JlemoHcTpAIHH '
« O3HAKOMJIEHHE ¢ KOJUIEKIIUSIMH METAJIJIOB U HEMETAIIOB.
« O3HAKOMJICHHE C KOJUTEKIMAMHM OKCHIIOB, KHCJIOT M COJei.
« 3aBHCHMOCTh CKOPOCTH XHMAYECKOH PEAKIIHH OT IPHPOALI pearnpyioliuX BEIIECTB.
+ 3aBHCHMOCTb CKOPOCTH XMMHUYECKO#H PEaKiHH OT KOHLEHTPALHH pearupyIolnX BELICCTB.
« 3aBHCHMOCTH CKOPOCTH XMMHYECKOH PeaKiuy OT MIIOIIaH CONPAUKOCHOBEHHSA Pearupyiomx
BenecTB (KHMALMIi CII0M).
+ 3aBHCHMOCTH CKOPOCTH XMMHMYECKOH DEakKIHH OT TEMIEpaTypbl PeardpyloHX BEUICCTB.
JlaGopaTopHbie ONbITHI
» BzauMoieiicTBHE aMMHaKa H XJIOpOBOAOPO/IA.
» Peaxkuus HeliTpanH3amky.
« Ha6moenue Termiosoro adexra peakiui HeHTpaTu3alHy.
« BaauMoeiicTBHE CEPHON KUCIOTBI C OKCHIOM memau(1l).
« PasnoskeHne MepoKcH/Ia BOAOPOAA C NOMOLIBIO KaTanashl KapTodes.
o 3aBHCHMOCTh CKOPOCTH XMMHHYECKOH pPeaKuud OT TPHPOJbI peardpyIoliHX BeLICCTB Ha
npuMepe B3aMMOACHCTBHA PacTBOPOB THOCYIb(aTa HATpHA M Xjopuia Oapus, THOCy/Ib(ara
HATPHs U COJIAHOH KHCIIOTBI.
« 3aBHCHMOCTH CKOPOCTH XHMHYECKOH peakLiy OT IPHPOJIBI METAILIOB IpH HX B3aUMOJIEHCTBUH
C COJISIHOH KHCIIOTOM.
« 3aBUCHMOCTB CKOPOCTH XHMHUYECKON peakiHy OT MPUPOILI KHCIIOT IpA HX B3aMMOJICHCTBHH C
JKEJIe30M.
« 3aBHCHMOCTD CKOPOCTH XHMHYECKO# peaKkilii OT TeMIeparypbl.
« 3aBHCHMOCTD CKOPOCTH XHMHYECKOH peakiliy OT KOHUEHTpalHH.
+ 3aBHCHMOCTb CKOPOCTH XHMHHYECKOH peakiuy OT TUIOMIAjH CONPHKOCHOBEHHA pearupyroimmnx
BEIIECTB.
« 3aBUCHMOCTD CKOPOCTH XHMHYECKO# peakiiuy OT KaraliH3aropa.

XuMuuecKHe PeakiHu B PacTBOPax 31eKTPOJIHTOB
[ToHsTHe 06 AMEKTPOTUTHYECKOH JAHCCOLHALMH. DIEKTPOIUTEl H HEICKTPOIHTRL. Mexanusm
JIMCCOLMALMH JJIEKTPOIHTOB C Pa3IHYHbIM XapakTepoM CBI3H. CreneHb 3J1€KTPOMUTHYECKOH
mucconuarnuu. CruibHbIE H C/1a0ble 3MEKTPOIHTEL
OCHOBHBIE TTOJIOKEHUS TEOPHH HIEKTPOTHTHYECKON JHCCOLMALIHA. Knaccuuxanus HOHOB U HX
cBoiicTBa. KMCIOTHI, OCHOBAHHSA W COJIM KaK 311eKTPOIUThL. MX KIaccH(UKAnA U IHCCOLHALIUA.
O6mHe XMMHYECKHE CBOICTBA KMCIIOT: M3MEHEHUE OKPacKH HHIHKATOPOB, B3aHMOJICHCTBHUE C
MeTa/ylaMH, OKCHIAMH M THIPOKCHIaMH META/UIOB M COJIAMH. MonekyaspHble H HOHHBIC
(MONHBIE ¥ COKPAIIEHHBIE) YPABHEHUA peakuuit. XMMHYECKHI CMBICT COKpAIIEHHBIX YPaBHEHUI.
VeoBHs TPOTEKAHMS PEAKIHi MEXK/Y JNEKTPOIUTaMH 10 KOHIA. Psij1 ak THBHOCTH METAJLIOB.
OGmMe XHMHUYECKHE CBOMCTBA Iuenodeif: B3aMMOJCHCTBHE C KHCIOTAMH, OKCHIaMH
HeMeTannoB, comsmp. OOlMe XMMHYECKHE CBOHCTBA ~ HEPACTBOPHMBIX OCHOBaHHIl:
B3aMMOECTBHE ¢ KHUCIOTAMH, pa3liojKeHHe NPH HarpeBaHHH. OO6ume XUMHYECKHE CBOHCTBA
CpefHMX COJIeH: B3aUMOJIEHCTBHE C  KHC/IOTaMH, [eJIoNaMHM, COMMH W MeTa/UIaMH.
B3auMoIeliCTBHE KHCIIBIX COJIEH CO MIeN0YaMH.
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['uaponu3 Kak 0OMEeHHOE B3aNMOJIEHCTBHE coneii ¢ Bozioit. ['uaponu3 cojii CHIBHOIO OCHOBAHUA
u cnaboii xucaoTel. 'Maponu3s comu cnaboro OCHOBAHHA H CHJIBHOM KHMCIOTHL. Bon0opoaHbIH
nokaszarens (pH).
CpoiicTBa KHCJIOT, OCHOBaHHMH, OKCHIOB H COJICH B CBETE TEOPHH 31E€KTPONHTHYECKON
JMCCONMALAH H TPEICTABICHUH 06 OKUCIHTE/IbHO-BOCCTAHOBUTE/ILHBIX PEAKIIHAX.
JlemoHcTpanuu
+ AcnsiTaHue BEUIECTB H HX PACTBOPOB Ha ANEKTPONPOBOIHOCTE.
« 3aBHCHMOCTH MEKTPONPOBOIHOCTH YKCYCHON KHC/IOTBI OT KOHLEHTPALHH.
« JIBokeHre OKPaIICHHbIX HOHOB B JJIEKTPHICCKOM IOJIE.
« OnpeiesieHye XapaKTepa Cpeibl B pacTBOpax conei.
JlaGopaTopHbie ONBITHI
« JTncconumauus c1abpIx 2IEKTPOIHTOB Ha IPHMEPE YKCYCHOH KHCJIOTBL.
« i3aMeHeHue OKPACKY HHAMKATOPOB B KHCIIOTHOMH Cpeie.
« Peaxiusi HeliTPAIM3AIIHN PACTBOPA LIEN0YH pasTHIHLIMH KHCJIOTAMH.
» [Tonyuenue ruapoxcuna meau(ll) u ero B3auMOJIeHCTBHE ¢ pa3THYHBIMH KHCIIOTAMH.
« B3anMOIeiicTBHE CHITBHBIX KHCIOT ¢ okcHaoM Meau(ll).
» BaauMoieiicTBHe KHCJIOT ¢ METaJTaMH.
« KayecTBeHHas peakijus Ha KapboHAT-HOH.
« [Tony4yenue CTyHA KPEMHHEBOH KHCIOTHL.
« KauecTBeHHas PeaKIlHs Ha XJIOPH/- WIH CY/Tb(aT-HOHBL
« Vi3aMeHeHHe OKPACKH HHIAMKATOPOB B LIEJIOYHOH cpeie.
« BaaumoieiicTBHE 1Ienoyei ¢ YrJIeKHCIIbIM ra3oM.
« KauecTpeHHas peaxiiusi Ha KATHOH aMMOHHS.
« [Tonyuenue ruapokcna mexu(Il) 1 ero pasnoKeHHE.
« BaanmopeiicTere kapOOHATOB ¢ KHCIOTAMH.
» [Tonyuenne ruapokcna xenesa(lll).
« BaauMoieiicTBHE JKeJie3a ¢ pacTBOpoM cybdara meau(ID).
IpakTH4eckne paboTbl

1. PemieHue 3KCepUMEHTAIBHBIX 3a/a4 10 TeMe «DNEKTPONUTHYECKAA JHUCCOLHALIHALN.

HemeTa/LlIbl H HX COEIHHEHHHA

CTpoeHHEe aTOMOB HEMETAUIOB M HX TIOJOXKCHHC B MepHoJMYecKol cucteme. Psn
3MeKTpooTpHIaTebHOCTH, KprcTammieckue peETKH HEeMETA/UIOB — IIPOCThIX BEIICCTE.
Ousnueckne  cpoiicta Hemeramwio, OOmme  XHMHYECKHE CBOMCTBA  HEMETAJJIOB:
OKHCITUTEJIbHBIE H BOCCTAHOBHTEIIbHBIC.
[anoreHsl, CTPOEHHE HX aTOMOB H MOJIeKyll. PHIHIECKHE H XHMHYECKHC CBOIiCTBA raJIOTEHOB.
3aKOHOMEPHOCTH H3MEHEHHsl CBOWCTB TalOrcHOB B 3aBHCHMOCTH 0T HX TIOJIOKEHHA B
nepronuyeckoii cucteme. Haxoxkienue rajoreHoB B pHPOAC H HX Mojiy4eHue. buonorn4eckoe
3HAYEHHE W IPUMEHEHHE TAIOr¢HOB.
[aoreHOBOJOPOALI M COOTBETCTBYIOIIHE MM  KHCIIOTHI. NJaBHKOBas,  COJAHAA,
6pOMOBOIOPO/IHAs, HOAOBOJOPOAHAL. lanorennasl. KauecTBeHHbIE peaKIWH Ha TajOreHHI-
uoHsl. IIpuMeHenne COeIMHEHHH raloreHoB.
OGmas XapakTepUCTHKa 3/1eMeHTOB VIA-rpynnbl. Cepa B mnpupoje H €€ MNOIy4eHHE.
Annorpontble  MoAU(HKAINM CEpBl W HX cBoiicTBa. XHMMHHYECKHE CBOiCTBA cepbl M €€
IPHMEHEHHE. _
CepoBOOPOA: CTPOCHHE MOICKYJIBI, (u3Myeckue M XMMHYECKHE CBOWCTBA, MOMYHCHHE H
spauenue. CepoBonopoHas kucota. CymbGub! i uX 3HAUCHHE. JhioMuHOGQOPEL
Oxcun cepoi(IV), cepHucTad KHCIOT4, cynbdurel. KayecrBenHas peakuus Ha cynb(uT-HOH.
Oxcup cepsi( V), cepHast KHCIIOTA, cynsdartel. Kprcraoraaparsl.
CepHas KHCIIOTa Kak CHIBHBIA SJIEKTPOJIHT. CpoiicTBa pa30aBIeHHOH CEPHOH KMCJIOTHI Kak
THITHYHOM KHMCIOTBI: B3aHMO/IEHCTBHE ¢ MeTallaMH, OCHOBHBIMH H am(OTepHbIMU OKCH/AMH,
OCHOBAHHMAMH M aM(DOTEpPHBIMH THAPOKCHIAMH, COJIAMH. KauecTBeHHAas peakius Ha cyiabdar-
HOH.
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O6mas XapaKTepuCTHKa 31eMEHTOB VA-rpymmbl. A30T, CTPOCHHE €ro aroMa H MOJIEKYJIBL.
Dusyueckne W XWMHYECKHe CBOMCTBA M TNpPHMEHEHHE a3oTa. A30T B TNpHpoae H €ro
Guosnornueckas posb.

AMMHMaK, CTPOEHHE MOJIEKYIIbl ¥ (u3UdeCcKre CBOACTBA. AMMHA1HAas BOJA, HAIIATBIPHBIN CIHPT,
ruapar aMmuaka. JIOHOPHO-aKUEeNTOPHbIA MEXaHW3M o0pa30BaHHs CBA3H B KATHOHE aMMOHHA.
BoccTaHOBHTE/ILHBIE cBoiicTBa amMmuaka. Co/lld aMMOHHA H HX TNPHMCHCHHE. KauectBennas
peakig Ha KaTHOH aMMOHHS.

OkcHIB a30Ta: HecosneoOpasyiolHe W KHCIOTHbIE. A30THCTas KHCIOTA W HHTPHTEL. A3soTHas
KMCJIOTa, e moyydeHue | cBoiictsa. Hurpatsl.

®ocop, CTpPOEHHE aroMa H ANIOTPOIHA. docpumer. Pocdun. Oxeun docdopa(V) u
pocdopnas (opropochopuas) kucnora. Docdarsr.

O6wiasi XapaKTepHCTHKA MeMeHTOB [VA-rpynmbl: 0c0OEHHOCTH CTPOEHHS aTOMOB, MPOCTHIX
BEIIECTB M COEAMHEHHI B 3aBHCHMOCTH OT IIOJIOKEHHS 3JIEMCHTOB B [ePHOMYECKON CHCTEME.
Yraepoa. AJUIOTpONHBIE MOAMDHKALMK: - anMa3, rpagur. Amop(HBIA yrnepox: caika,
AKTUBMPOBAHHKI yromb. Azcopbuus. Xumuueckue cpoiicTea yriepona. KokcoXxuMHUECKOE
[POH3BOJICTBO U ero npomykuus. KapouzsL.

Oxcun yraepoga(ll): cTpoeHue MOIEKYJbI, MOMYHEHHE H csoiicta. Oxcua yrnepoaa(IV):
CTpOeHHe MOJIEKYJIbl, IIOJly4eHHe H CBOHCTBA. VronpHas kuciaora. Comu yroipHOH KHCIOTBI:
KkapOoHaTh! # ruAPoKapOoHaThl. TexHuyeckas ¥ MAMEBas oM.

Oprannyeckas Xumus, YI/IeBo10pO/IbL.

MeTaH, 3TaH M MPOMaH Kak IpeJelbHBIC (HacHIIEHHBIE) YTIEBONOPOALL. DTHIICH H ALCTHICH
KaK HenpeJe/bHble (HEHACHILEHHBIE) YIJIBOZOPOABI. CtpykTypHble (OpMYNIBI BEILIECTB.
['opeHne yrjieBoA0po/10B. Peakuuu ernApupOBaHHs NPEACIbHBIX YIJI€BOJIOPOJIOB.

CrupTel. DTHIOBBIH CIHPT, €ro NOIYYCHHE, MPHMCHEHHE H ¢usHoNOrnyecKoe eHCTBHE.
TpéxaToMHBIil CIIUPT FIKIEPHH. YKCYCHAsA KUCIOTA KaK MPE/CTABUTEb KapOOHOBBIX KHCIIOT.
KpeMHuii: CTpOeHHE aTOMa W HAXOXK/CHHE B IIPHPOJIE. Cumanuasl 1 cuna. CBoiicTBa KpeMHHA.
Oxcun kpemuus(IV). Kpemuuesas Kuciota # €€ COJH.

[poussojcTBO crekna W uementa. Ilpomykuus CH/IMKATHON TNPOMBIIITIEHHOCTH: ONTHYECKOE
BOJIOKHO, Kepamuka, papop, dpasuc. OnTuyeckoe BOJIOKHO.

Hemeramnsl B npupojie. - PpakiMoHHas MEPEroHKa KHAKOTo BO3ZyXa Kak cnocob mosydyeHus
KHCJIOpo/ia, a30Ta H aproHa.

[Tonyuenue dochopa, KpeMHHS, XIIOpa, HOZA. JnexTponu3 pactBopos. Ilomydenue cepHOH
KHCIOTHI: CHIPbE, XHMH3M, TEXHOJOTHYECKas CXeMa, METOJ KHMIALIEro Cilod, NPHHLHIIBE
Ternnoo6MeHa, IPOTHBOTOKA M LupKy/auun. Oneym. TIpon3soACTBO aMMHAKa: CHIPBE, XHMH3M,
TeXHOJOrHYecKas cXxema.

JlemoHCTpalHH

» Konnexiius HEMETAILIOB.

« Mo/ KpUCTA/UTHYECKHX PEIETOK HeMETAIIOB: aTOMHBIC H MOJICKY IAPHBIC.

« O30HATOP M NPHHIHUIIEI €70 pabOTHI.

« [opeHHEe HEMETAIOB — MPOCTHIX BEWIECTB: CEPEL, docdopa, APeBECHOTO Y.

« O6Gpa3LB! raloreHoB — MNPOCTHIX BEMIECTB.

« B3aumoyieiicTBHE TraJIOreHOB C META/IAMH.

» BoitecHeHure xJ10pa OGpOMOM HITH HO/IA H3 PacTBOPOB HX coneii.

« KoyuteK1is MPHPOAHBIX COEJIHHEHUH XJI0pa.

« B3aumMoieHcTBHE cepbl ¢ MeTaUIaMH.

« [opeHue cepel B KHCIOPOJIE.

+ Konnexuust cynbQUIHBIX Py

« KayecTBeHHAs PeaKiksl HA CYIbQHI-HOH.

+ OfeciBeYNBaHNE OKPALIEHHBIX TKAHEH CEPHUCTHIM ra3oM.

+ BzaumoelicTBiE KOHIIEHTPUPOBAHHOM CEPHOH KHCIOTEI C ME/IBIO.

+ O6yrauBaHKEe OPraHAYECKUX BELIECTB KOHIIEHTPHPOBAHHOM CEPHOi KMCIIOTOH.

» JInarpamma «CocTas BO3/IyXan.
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» Buneodparmentst u cnaiiasl «[Ituusu Gasapein.
» [TosyyeHue, coOMpaHue U paclo3HaBaHHE aMMHaKa.
» Pazsnioxxenune Guxpomara aMMOHMS.
« BaauMmoJieiicTBHE KOHIIEHTPHPOBAHHON a30THOH KHCIIOThI ¢ MEBIO.
« l'openue 4€pHOro nopoxa.
« PaznoxkeHne HUTPATA KaJIMs ¥ TOPEHHE B HEM JIPEBECHOr0 YrojbKa.
« OGpasipl NPUPOHEIX coeMHeHui pocdopa.
« Topenue ¢ocdopa HA BO3LYXE U B KUCIOPOJE.
« [onyuenue Genoro ¢pocdopa U NCIBITAHAE €rO CBOMCTB.
« Komnnexnus «O6pasiibl IPHPOIHBIX COEAUHEHHHN yTIepoaay.
« Tloprper H. JI. 3emuuckoro. [lornomesne pacTBOPEHHBIX BEIICCTB HIH  ra3on
AKTHBHPOBAHHBIM YIJIEM.
« YerpolicTBO MPOTHBOIasa.
« Mozenu MoJieKysl MeTaHa, 3TaHa, STHJIeHa U alleTHIIeHA.
« BsaumoieitcTBHE THIIeHA ¢ OpOMHOMH BOJIOH M PaCTBOPOM NEpMaHraHarta Kajius.
« OB1He XMMHYECKHE CBOMCTBA KHCJIOT Ha IIPAMEPE YKCYCHON KHCTIOTEL.
« KauecTBeHHas peakildsi Ha MHOTOQTOMHBIE CITHPTEL
« Konnexms «OGpa3siis! IPHPOIHBIX COETHHEHUH KPEMHHAY.
» KosueKius CTEKIa, KePAMHKH, LIEMEHTA H H3/IeTHH U3 HUX.
« Kontexigst npOAYyKLHH CHIIMKATHON [IPOMBILITIEHHOCTH.
« Bugeodparments! H cnaitibl «[[pon3BoACTBO CTEK/IA U LEMEHTAY.
« Konnexums «[Ipupo/iHble COEHHEHHS HEMETAIOBY.
* BuneodparmeHThl 1 craiibl «PpakunoHHAA NEPErOHKa XKHIAKOTO BO3AYXay.
+ Bugeopparments: H cnaiiael  «[lomydenne BOJOPOAA, KHCIOpOAa H - [alOreHOB
3EKTPONTUTHIECKHM CIIOCODOMY.
« Mozienu annaparos JUIsl TPOH3BOJICTBA CEPHO KHCIOTHI.
» Mozenb KHIAMEro cios.
« Moiesib KONIOHHBI CHHTE3a aMMHaKa.
» BugeodparMenTs! # criaitas! «[Ipou3BoACTBO CEPHON KHCIOTED).
« BuneoparmenTsl u cnaiiasl «[Ipou3BoacTBO aMMHaKay.
+ Komnexuus «CoIpbé LIS NOJTyYECHHsS CEPHOH KHCIOTBI).
JlaGopaTopHbie ONBITHI
+ Pacno3Hasanue raJloreHU/1-HOHOB.
+ KauecTBeHHBIE peaKiuH Ha cyb(ar-HOHbL.
+ KauecTBeHHas peakllus Ha KATHOH aMMOHHA.
o XyMHUeCKHEe CBOHCTBA a30THOH KHCIOTHI KaK 3JIEKTPOIHTA.
» KauecTBenHbie peakuuu Ha docdar-HOoH.
« [TormyueHue ¥ cBOHCTBA YTOJIBHOMH KHCIOTBL.
+ KauecTBennas peakiius Ha KapOOHAT-HOH.
« [Iponyckanue yrieKHC/IOro ra3a 4epes pacTBOp CHJIMKATa HAaTPHA.
IMpakTuyeckue padboTbi
2. Vi3yuenune CBONCTB COJITHOH KHCIIOTHI
3. Uzyuenue CBOHCTB CEPHOH KHCIIOTHI.
4. TlonyueHnHe aMMHAKa H H3yUeHHE ero CBOHCTB.
5. [Nonyuenue yriekucioro rasa. KauecTseHHas peakiius Ha KapOOHATHOHBL.
MeTa/uibl B HX COeTHHEHHUS
[TonoXkeHHe METALIOB B MEPHOAMYECKOH CHCTEME XHMHYECKHX S/IEMEHTOB 1. U. Menneneesa,
CTpOEHHE aTOMOB M KPHCTAIOB METaJlJIOB. MeTannueckas CBsi3b M METalsIHYecKas
KprcTaIHYecKas pemérka. Ou3uyecKue CBOMCTBA METALIOB: ICKTPO- H TEIIONPOBOAHOCTE,
OTpaxaromas CrocoGHOCTS, IIACTHYHOCTE. YEPHBIE U LBETHBIC METATLIBL.
MeTarisl Kak BOCCTAHOBHTENH. DJNEKTPOXMMHYECKHH DS HanpsokeHuwid. Biammoneicrsue
META/LTIOB ¢ HEMETAIaMH, OKCHIAMHU, KUCIIOTAMH, COAMHU. ANIOMHHOTEPMHS.
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O6mas xapaKTepHcTHKa 31eMeHToB IA-rpynmsl. OKCH/IbI M THAPOKCH/BL LISIOHHBIX METAILJIOB,
HX TOJyueHHe, CBOICTBA, MpHMEHenHe. Baxneiflune COMM MENOYHBIX METATIOB, HX SHAYCHHE B
MpUpPO/Ie U KH3HH YeITOBeKa.

O6was XapakTepHCTHKA 37eMeHTOB [[A-rpynmsl. Okcubl ¥ THAPOKCH/IBI LIET0YHO3EMEIBHEIX
MeTAIIOB, MX TOJydeHHe, CBOHCTBA M MpUMEHeHHe. BakneHume cOMM MIET04HO3EMEIbHRIX
METAIUIOB, HX 3HAYEHHE B PUPOJIE U XKH3HH yesoBeka. KapboHaTs! 1 rupoKapOoHaThl KaJlbLHs.
BpemenHas H MOCTOAHHAA JKECTKOCTH BOJBL. Criocobbl yCTpaHEHHS BPEMEHHOH KECTKOCTH.
Crioco0bl yeTpaHeHUs TOCTOSHHOH XKECTKOCTH.

CoeMHEHNs AMOMHHIS B PHpPO/ie. XHMHYECKHE CBOHCTBA ATIOMHHH. OcobeHHOCTH OKCHIA H
I'MJIPOKCH/IA ATIOMHHHUS KaK aM(OTEPHBIX coenuHeHni. Baxueiimue coly amoOMUHES (XIOPHI,
cynbdar).

OcobennocTi cTpoeHus aroma enesa. JKeneso B mpHpoJe. Baxueiimue pyabl Kenesa.
[Tonyyenue uyyryHa u ctand. OKCHIB B THAPOKCHIB! wenesa(Il) u (II1). Comu xenesa(ll) u (II).
OGHapy KeHHE KaTHOHOB JKeJie3a B pacTBOPE. 3HaveHHe COeJHHEHHI Kenesa.

Koppo3usi ra3opas (XMMHYECKas) M JJEKTPOXHMHHUCCKAIL. 3anMTa METALIOB OT KOPPO3HH.
Merast B npupoje. IloHsrHe 0 METaUTypriu. UépHas ™ [BETHas METalIyprus.
[Mupomerannyprus,  THAPOMETALITYPIHA, snexTpoMeTamtyprus.  JIOMeHHBIH  Tpouecc.
[TepepaboTKa 4yryHa B CTailb. DJIeKTPOIN3 PacijiaBoB.

JlemMoHCTpALIMH

« B3anMoieHCTBHE HATPHSA, TUTHS H KATbIHs ¢ BOJOH.

« [opeHue HATPHsA, MArHAs U JKeIe3a B KHCIOPOAe.

+ Benpilka TEPMUTHON CMECH.

+ BaauMo/IeliCTBHE CMECH TIOPOIIKOB CEPbI H JKeNe3a, LIHHKA H CEPBI.

« Bsaumo/IeiicTBHE ATIOMUHNS C KUCIOTaMH, LIEN0YaMH | BOJIOH.

« B3aumojieiicTBHE jKene3a ¥ MeJId C XJI0poM.

« BiauMojeifcTBHE MEAHM € KOHIEHTPMPOBAHHON CEpHOH KMCJIOTOH M a30THOM KHCIOTOM
(pazbaBeHHOH H KOHIIEHTPHPOBAHHOI).

+ OKpacka [JIaMeHH COETHHEHHSAMH LICIOYHBIX METALIOB.

« OKpacKa MIaMeHH COE/IMHEHMAMH [IETOYHO3EMEIBHBIX METAIIIOB.

« [amenue U3BeCTH BOJIOK.

» [Tonyuenue *ECTKOH BOIbI B3aUMOJICHCTBHEM YIJIEKHCIIOTO ra3a ¢ H3BECTKOBOi1 BOZIOH.

« VerpaneHue BpeMEHHOMH JKECTKOCTH KHITAUCHHEM H J00aBIeHAEM COMIBL.

« YerpaneHue MoCTOSHHO#H JKECTKOCTH no6aBIeHHEeM COJIBL.

* MOHHTEI ¥ [TPHHLHAII ux neitcTeus (BugeodparMenT).

« Kosiekius NpUpPOAHBIX COETHHEHNH aTFOMMHHSL.

« BuzeodparMeHThl ¥ claiiibl «OKCHL aTIOMHHHSA H €0 MO pHKALIANY.

« [Tonydenue am(pOTEPHOrO IHAPOKCH/IA AMIOMUHAS H HCCIICOBAHHE €ro CBOWCTB.

« Konnexnus « XUMHYECKHE HCTOYHHKH TOKa).

« Pe3ysnbTaThl AIMTENBHOTrO SKCMEPHMEHTA IO HM3YHEHHIO KOppO3HH CTaJbHBIX H3IENHi B
3aBUCHMOCTH OT YCJIOBHH IIPOLIECCOB.

« Boccranopsienue Mead u3 okenaa meau(ll) Bonoponom.

+ BuneodparmMents! 1 crnaitabl «[Ipou3BOACTBO HyryHa H CTAIHY.

« BupieodparMenTs! H craiian! «V3nemus U3 4yryHa u CTaim.

« Buneodparmentst u cnaiipl « [poH3BOACTBO ATIOMHUHHIAY.

JlaGopaTopHbie ONBITHI

« BaumMoJieficTBHE JKeJle3a ¢ PacTBOPOM cyabpara meau(Il).

» [Tonyuenue H3BECTKOBOH BOJIBI H OTBITEI C HEH.

« [Tonyyenne rUAPOKCHIOB sxcenesa(Il) u (II1).

« KayecTBeHHBIE PeaKkIliy Ha KATHOHBI XKene3a.

IMpakrageckne padoTsl

6. JKECTKOCTD BOJBI U CIIOCOOBI €€ yCTPAHEHHUS.

7. Pemenue SKCNePUMEHTATBHBIX 3a/1a4 110 TEME «MeTane».
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XuMua H OKpyZKawmas cpeaa
Crpoenne 3emiuu: s1po, MaHTHA, 3€MHad KOpa, narocdepa, ruapocdepa, armochepa.
Xummueckuii coctas 3emun. 'opHele mopoasl. MuHepast. Pyasl. Ocafounsle rOpHbIE MOPOILL.
[Tone3ubie HCKOMAEMBbIE.
MCTOUHMKH XHMHYECKOTO 3arps3HEHMs OKpYXalolieH Cpeibl. I'noGanpHble 3IKONOrHYSCKHE
npobneMbl  YENOBEYECTBA:  HApylICHHE GHOreOXMMHUYECKMX KpPYrOBOPOTOB XHMHYECKHX
3JIEMEHTOB, MOTEIVICHHE KIMMAaTa, KHCIIOTHBIE J0XKAH H 1IP. O30HOBBIE JABIPEL. MeXIyHapoaHOoe
COTpYIHHYECTBO B 00acTH OXpaHEI oKpyatomeif Cpebl OT XHMHYECKOro 3arpA3HCHH.
«3enénas XUMHA?.
JleMoHCTpalix
« BuneodparmenTsl i ciaiinsl «CTpoeHue 3eMJIH H €& XHMHYECKHH COCTaB».
« Konnexuusi MEHEPAJIOB U TOPHBIX MOPOJIL.
« Konnexuus «Pyasl METAIOBY.
« BugeodparmenTs! 1 ciaiizpt «I nobanbHbie IKOIOrHIeCKHE npoBIeMbl HEJI0BEYeCTBAN.
+ BusieoparMeHThI ¥ CJIai/ibl O CTENECHH IKOIOrHYECKOH YHCTOTHI TOBapa.
JlaGopaTopHbie ONBITHI
+ M3yuenue rpaHuTa.

« U3yuenne MapKHPOBOK Pa3/IH4HBIX BHOB MPOMBIIIICHHBIX 1 POZOBOJILCTBEHHBIX TOBAPOB.
O6o6menne 3HAHKIL 10 XHMHH KYPCa OCHOBHO# IIKO/1BIL. MoaroroBka Kk OcHoBHOMY
rocy1apCcTBEHHOMY IK3aMeHy
CTpoeHHe atoMa B COOTBETCTBHH € NOJIOXKEHHEM XHMHYECKOTO 3JEMEHTa B MEPHOIHYIECKOH
cucreme. CTpOEHHE BELIECTBA: XUMHYECKadA CBA3b M KPHCTALTHUECKad pemeérka. 3aBHCHMOCTD
CBOIICTB 00pa30BaHHBIX IEMEHTAMH MPOCTHIX BEIIECTE (MeTasIoB, HEMETAILIOB, O7IaropOIHBIX
rasoB) OT MOJIOKEHHs OSJIEMEHTOB B TIepHOINYEeCcKOl cucTeme. THIONOrHs HEOpraHHIeCKHX

BELICCTB, pa3/ic/ieHHe UX Ha KJ1acChl H IpYTINbL. [peacraBHTENH.

[Ipu3HAKK M YCJIOBHs NPOTEKAHUA XHMHYECKHX peakuuii. THIONOTHS XHMHYECKHX peakuuii mo
pasnMyHbIM NpH3HakaM. Peakuuu HOHHOrO obmena. OKHCIHTENBHO-BOCCTAHOBHTE/IbHbIC
peaKiiu.

XHUMHYECKHEe  CBOMCTBA  MPOCTBIX  BEIICCTB. XapaktepHple ~ XHUMHYECKHE CBOiiCTBa
coseobpasyonux OKCH/IOB, THIPOKCHIOB (ocHOBaHMi, KHCIOPOACOAEPKAIMX KHCIOT H
aM(OTEpPHBIX THIPOKCHIOB), CONEH.

11I. TEMATHYECKOE IJIAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA YACOB,
OTBO/IMMbIX HA OCBOEHHE KAKJIOT'O PA3JIEJIA (TEMbl)

8 knacc (68 1)

Ne Tema pazaena Koamuecreo | Ilpaxkrndeck | KoHTpoabHbie
4aCOB we paboThi padoThbl
| | HauanbHbie NOHATHA H 3AKOHbI XHMHH 21 2 1
| 2 | Bakueiilume npeactaBHTENH HEOPTraHMYECKHX BEULECTB. 18 3 1
KOJTHYECTBEHHbIE H3MEHEHNA B XUMHH
3 | OcHOBHbIE KJACChl HEOPTAHHYECKHX COEAHHeHHH 10 1 1
4 | Mepuonuueckuii 3akon © Ilepuoamveckas cHCTEMa 8
xumuueckux amementos [.H.Menneneea M CTpoeHHE
aTtoma
5 | Xumuueckas cBa3b. OKHCINTEIbHO-BOCCTAHOBHTEILHbIE 11 1
peaxLuu
UTOI'O 68 u 6 L
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9 knacc (68 1)

Ne Tema pasnena KonanuectBo IMpakTHyeck KoutpoiibHbi€
4acoB He paboTkl paGoTsl

1 | MNosropenne u oBobuIEeHHE celleHHit mo Kypey 8 5
knacca. XUMH4YECKHE peaKLuH

2 | Xumuueckue peakilii B pacTBopax 10 1 1

3 | Hemetamibl ¥ MX COEIMHEHHA 25 4 1

4 | MeTtauisl U HX COEIHHEHHA 17 2 1

5 | XuMmua 1 OKpyIKawollas cpeaa 2

6 | ObGoOlleHMe NO XHMMM 3@ KYPC OCHOBHOW IIKOMBL. 9 1
[ToAroTOBKA K OCHOBHOMY FOCY1apCTBEHHOMY IK3AMEHY
HUTOIO 684 7 4
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