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I. [TosicHuTEALHAA 3aIUCKA

Pabouas mporpamMma pazpaboTrana Ha OCHOBE:

e ®deaepanabHOrO TrOCYIapCTBEHHOTO OOPAa30BATENBHOIO CTaHIApTa OCHOBHOIO OOILEro
00pa3oBaHMsI, YTBEPkKJACHHOTO MPUKa3oM MuHucTepcTBa 00pa3oBaHusi U Hayku PD ot
17.12.2010 . Ne 1897; OOIT OOO MBOY IlIkxona Ne59 r.o. Camapa.

[Tporpamma mst OY. Xumuu 8-11 kimace. O.C. T'abpuensn, A.B.Kynmosa, M.: [Ipoda,2015

IIporpamma opuenTupoBana Ha Y MK:

- YueOnuk «Xumus. 8knaccey 'adpuensa O.C.- M.: JIpoda,2016
- Yuebnuk «Xumus. 9xknace» I'abpuensa O.C.- M.: [Ipoda,2017

[Iporpamma mo XxumMuM pa3padoTaHa Ha OCHOBE HAyYHBIX, 0OOCHOBAHHBIX IMOAXO0OB K M3yYEHHUIO
OCHOBHBIX 3aKOHOB OOIINEH XWMHUM KOHIIEHTPUYECKOM MOJENIH, MpeaycMaTpHUBaromen
MOCTETICHHOE pAa3BUTUE U YDIYOJeHHE TEOPETHUECKHX TMPEACTABICHUN MpH JIMHEHHOM
03HAKOMJICHHH C SMITUPUICCKUM MaTEePUATIOM

Ha6opaTopHHe H IIPAKTHYCCKHC pa6OTI>I pPa3BUBAlOT MHHTEPEC K XHMHHU KaK HAaAYKE,
AKTUBU3HUPYIOT MO3HABATCIIbHYIO ACATCIBbHOCTD YYAllIUXCA Ha YPOKC U BO BHCYPOUHOC BPEM:I. Ha
YpOKax XHUMHHU Y4JaAIIUCCA CaMOPCATIU3IYIOTCA YCPE3 OKCICPUMCHTAIBHYHO M IIPOCKTHYRO
ACATCIIBHOCTB, YTO IPUBOAHUT K YMCHHIO BUACTH XUMHYCCKHUC HpO6JIeMI)I, CTaBUTb BOIIPOCHI
KJIaCCI/I(i)I/IIII/IpOBaTI), Ha6JIIOI[aTI), IMPOBOJUTH XAMHWYCCKHI SKCIICPUMCHT, JCJIaTb BBIBOJAbLI U
YMO3aKJIHOYCHUAA, O6T)SICH$ITI>, AOKa3bIBaTh, 3alllMIIaTb CBOMW HWACH, HOaBaTb OIIPCACIICHUA
IIOHATUAM

Henan o0yuyeHUus1 XMMHU:

1) popmupoBanue y oOyuarolmuxcs yMEHHUS BHAETh M TOHUMAarh IIEHHOCTb 0Opa3oBaHUS,
3HAYMMOCTh ~ XMMMUYECKOTO 3HaHHUA U1 KaXJOro 4YeloBeKa HE3aBUCHMO OT  €ro
npodecCHOHAIIbHON  JESITENbHOCTH; YMEHHUS pa3iaudarh (aKTbl U OLIGHKH, CpPaBHUBATh
OLICHOYHBbIE BBIBOJBI, BUJETh MX CBSI3b C KPUTEPUSMHU OLIEHOK U CBSI3b KPUTEPUEB C
OTpeJIeIeHHOW CcHCTEeMOM IieHHocTeld, (opMynupoBaTb M OOOCHOBBIBaTH COOCTBEHHYIO
HO3HLIHUIO;

2) dopMupoBaHHE Yy OOYYArOUIUXCS IEIOCTHOTO TPEJICTABIEHHUS O MHUPE U POJIM XHMHUH B
CO3JIJaHMM COBPEMEHHOMN €CTECTBEHHO-HAYyYHOM KapTHHBI MUPA; YMEHUS OOBACHATH OOBEKTHI U
MPOLIECCHl  OKPY)KAIOIIEH JEHCTBUTEIBHOCTH — NPUPOAHOM, COLUAIBHOM, KYIBTYPHOHU,
TEXHUYECKOU Cpeibl, UCIIOIB3YS JJI1 OTOT0 XUMUYECKHUE 3HAHUS,

3) npuobpereHue  OOy4arOIIMMHCS OMNBITa Pa3HOOOPa3HOW MAESITETbHOCTH, MO3HAHUS H
CaMOTIO3HAHUS;, KITFOUEBBIX HABBIKOB (KJITFOUEBBIX KOMIETEHTHOCTEH ), MMEIOIIUX YHUBEPCATHLHOE
3HAYCHHE [JIS PA3NIUYHBIX BUIOB JIEATEIHHOCTU: PEIICHUs MpoOJiieM, MPHUHITHS PEIICHUIA,
MOWCKa, aHAIHM3a U 00paboTKU WH(OPMAIUU, KOMMYHUKAaTHBHBIX HABBIKOB, HABHIKOB H3MEPEHUH,
COTPYAHUYECTBA, 6€30MacHOT0 OOPAIIEHUS C BEIIECTBAMH B TTIOBCEHEBHOM KM3HHU.

33}13‘-121MI/I N3YYCHUA SABJIAIOTCH:



yueOHbIe: GOPMUPOBAHUE CUCTEMbl XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTEeCTBEHHOHAYYHON
KapTHHBI MHPA;

pa3BUBAIOIIME: Pa3BUTHE JIMYHOCTU OOYYArOIIMXCS, UX HUHTEIUIEKTyaJlbHO€ M HPAaBCTBEHHOE
COBEpIICHCTBOBAaHUE, (POPMHUPOBAHWE Yy HHUX TYMAHHCTUYCCKUX OTHOIICHUH M SKOJOTHYCCKU
11e1eco00pa3HOro MOBEICHUS B OBITY U B TPYIOBOM JACSTEILHOCTH,

BOCHHUTATelbHbIC: (OPMUPOBAHUE YMEHHM 0Oe30macHOro oOpalieHus C  BelecTBaMH,
WCIIOJIb3YEMBIMH B TIOBCEIHEBHOM KU3HU; BRIPAOOTKA MOHUMAHUS OOIECTBEHHOUN MOTPEeOHOCTH
B Pa3BUTHH XMMHH, a TaKke (POPMHPOBAHHE OTHOMICHUS K XMMHH KaK K BO3MOXKHOW 00JIacTH
Oyaylien MpakTUUECKON ACSITEIbHOCTH.

B cooTBeTrcTBUM ¢ yueOHBIM IJIAaHOM Ha M3y4yeHHE XUMHHU B 8-9 kiaccax orBoautcs (136 yacos)
o 2 yaca B Hejelr, 68 J4acoB B roj,.

II IINTAHUPYEMBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yabTarbl H3yYeHHs NpeaMeTa:

Y ydenuka OynyT cpopMHPOBaHBI:

* EOMHCTBO M IEIIOCTHOCTb OKPYKAIOWIET0 MHpPAa, BO3MOXHOCTH €r0 IIO3HABAEMOCTU H
00BSICHUMOCTH Ha OCHOBE JIOCTHKEHUN HayKH;

* COOCTBEHHOE LIEJIOCTHOE MHMPOBO33pEHHE: OCO3HAHME IOTPEOHOCTM M TOTOBHOCTH K
caMo00pa30BaHUIO, B TOM 4YMCJIE€ U B PaMKax CaMOCTOSTEIbHOH NEsATEeIbHOCTH BHE ILIKOJbI;
OLICHMBATh JKU3HEHHBIE CUTYallUU C TOYKHU 3pEHUs Oe30MacHOro odpasa >KU3HM U COXPAHEHHS
3I0pOBbBS;

* OIICHKA 3KOJIOTHYCCKOI'0 PUCKa B3aMOOTHOIICHUH YE€I0BEKA U IMpUpPOAbI;

* JKOJIOTUYECKOE MBIIIJICHUE: YMEHHE OILIEHUBATh CBOIO JIEATENBHOCTh W TOCTYIKU APYTUX
JIOACH C TOYKU 3PEHHSI COXPAHEHHS OKPYXKAIOleH Cpeibl - rapaHTa >KHU3HU U OJIaromnoiydus
JIFonel Ha 3eMute.

MertanpeamMeTHbie pe3yJabTaThl OCBOCHHUS :

MertanpeameTHble pe3yabTaThl BKIOYAOT OCBOCHHBIE 00YUYaIOIUMUCS MEXKIIPEIMETHBIE
MIOHATHUS U YHUBEpCalbHbIE yueOHble eHCTBUS (peryIsTUBHBIE, T0O3HABATEIbHbIE,
KOMMYHHMKATHUBHBIE).

MesxknpeaMeTHbie IOHATHSA

VYcnoBueM (opMHpOBaHHS MEXKIPEAMETHBIX MOHATHHM, TakWX, Kak cuUcTema, (akT,
3aKOHOMEPHOCTb, (DEHOMEH, aHallu3, CHHTE3 SBJSIETCS OBJIAZICHHE OOYYalOIIMMHUCS OCHOBaMH
YUTATEIbCKON KOMIETEHLNUH, NPUOOpPETEeHHE HABBIKOB pabOThI ¢ MHQOpMaIMel, ydyacTue B
IPOEKTHOH JiesATeNbHOCTH. B OCHOBHOM IIKOJIe Ha BCeX MpeaMerax OyaeT mpoaosbkeHa paborta
1o (OopMHPOBAHUIO M PA3BUTHIO OCHOB YMTATENbCKOW KommneTeHIHHu. OOydaromuecs: OBIaJeoT
YTEHHEM KaK CpEACTBOM OCYILECTBICHMS CBOMX JaJbHEMIINX IUIAHOB: IPOJOJIKEHUS
o0pa3oBaHMsl U C€aMOOOpPa30BaHHUS, OCO3HAHHOIO IIJIAHUPOBAHUS CBOETO aKTyaJlbHOTO U
NEPCIIEKTUBHOIO Kpyra YTEHUs, B TOM 4YHCIE JOCYrOBOrO, IOATOTOBKM K TPYAOBOM U
COLIMATILHOW  JESTENbHOCTU. Y  BBINYCKHUKOB Oyzner cdopMuUpoBaHa MOTPEOHOCTH B
CHCTEMaTHMYeCKOM YTEHHUHU KaK CpPEeACTBE MO3HAHMSA MUpa M ce0s B 3TOM MHUpE, TapMOHU3ALUU
OTHOIIICHUH YE€JIOBEKa M OOIIECTBA, CO3aHUU 00pa3a «IoTpeOHOTO OYIYIIETO».



IIpyu n3yyeHuH y4eOHBIX NPeAMETOB YUEHHK HAYUHTCS:
YCOBEPIIICHCTBOBATh MPUOOPETCHHBIE HA TIEPBOM YPOBHE HABBIKM Pa®oThI ¢ HH(pOpMaLeld U
nornosHAT ux. OHU CMOTryT paboTaTh C TEKCTaMHu, IpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH
COJIepKALIYIOCA B HUX MH(DOPMAIUIO, B TOM YHCIIE:
* CUCTEMaTH3UPOBaTh, COIMOCTABIATh, AaHAJIM3UPOBATh, 0000IIATh W HHTEPIPETHPOBATH
UH(POPMALINIO, COAEPIKALLYIOCS B TOTOBBIX HH()OPMALIMOHHBIX 00BEKTAX;
* BBIICIATH TJIABHYIO M HM30BITOYHYIO HH(OPMALMIO, BBHINOJHATH CMBICIOBOE CBEPTHIBAHUE
BBIJICJIEHHBIX (DAaKTOB, MBICIEH; MpeACTaBIATh MH(POPMAIMIO B CXATOM cioBecHOW (opme (B
BUJIC TUIaHA WJIM TE€3HCOB) U B HAIJISIIHO-CUMBOIMYECKOH (opme (B BHIE TAOIUII, TpapHUeCKUX
CXEM M JuarpaMM, KapT MOHATHH — KOHLENTYaJIbHBIX AUarpamMM, OITIOPHBIX KOHCIIEKTOB);
* 3aIOJIHATH U JIOMOJHATH TaOJIHIIbI, CXEMBI, IUArPAMMBI, TEKCTHI.
B xone u3yueHus Bcex y4eOHbIX NMPeAMETOB YHeHUK HAYYUTCS:
NpHOOpeTaTh ONbIT TNPOEKTHOW /esITeJILHOCTH Kak 0co0oi (opmbl yueOHOH paloThI,
CHOCOOCTBYIOLIEH BOCIUTAaHUIO CaMOCTOSATEILHOCTH, WHUIIMATUBHOCTH, OTBETCTBEHHOCTH,
MOBBIIICHUI0 MOTHBAMM H 3()PEeKTUBHOCTH yueOHOH MAEATENbHOCTH; B XOJE peaH3aluu
HCXOJIHOTO 3aMbIClla Ha MPAKTUYECKOM YPOBHE OBJAJCIOT YMEHUEM BBIOMpATh aJleKBaTHbIE
CTOSIIEH 3amade CpelncTBa, MNPUHUMATh pPEIIeHHs, B TOM YHCI€ H B CHUTYalHsIx
HeomnpeaeaeHHocTH. OHM  MOoTydaT BO3MOXHOCTb Ppa3BUTh CIOCOOHOCTh K pa3paboTke
HECKOJIbKMX BApUAHTOB pEHICHWH, K TIOMCKY HECTaHIAPTHBIX pPEIICHH, IOHCKY U
OCYILECTBIICHUIO Han0oJj1ee IPUeMIIEMOTr0 PELICHHUS.
[lepedeHp KIIIOYEBBIX MEKIIPEIMETHBIX MOHITHH OMpEAENseTcs B XOAe pa3pabOoTKH OCHOBHOM
00pa3oBaTeIbHON MTPOrpaMMbl OCHOBHOT'O 00111ero 00pazoBaHusi 00pa30BaTeIbHON OpraHUu3alu
B 3aBHUCHMOCTH OT MaTepHAIbHO-TEXHUYECKOTO OCHAIICHHWS, KaJIpoBOr0 TMOTEHIHMANIA,
UCIIOJIb3YEMBbIX METOJIOB pabOThl U 00pa30BaTEIbHBIX TEXHOJIOTHII.
B cootBerctBun ®I'OC OOO BBIIEHSAIOTCS TPU I'PYNIbl YHUBEPCAIBHBIX YY€OHBIX JEHCTBUI:
peryJsTUBHbIE, IO3HABATEIbHbBIE, KOMMYHUKAaTHBHBIE.
PerynstusHbie YY ]|
1. YuyeHHK HAy4YMTCS OIpeNeNiTh LEeNu OoOydeHUs, CTaBUTh M (OPMYJIHPOBATh HOBBIE
3aJaud B y4yeOe W TO3HABATEIBHOW JEATEIIHOCTH, Pa3BHBATh MOTHBBI M HHTEPECHI CBOECH
IIO3HABATEJIbHOM JeSITEbHOCTH;
aHAJTM3UPOBATH CYIIECTBYIONIHME U INITAHUPOBATH OyIymIue o0pa3oBaTeIbHbBIE PE3YyIbTATHI;
UCHTUPHUIMPOBATH COOCTBEHHBIE MMPOOJIEMBI U ONIPEEIIATH IIaBHYIO IPOOIIeMYy;
BBIJIBUTaTh BEPCHH PEHICHUS TMpOoOJieMbl, (HOpMyTUpOBaTh THIIOTE3BI, NPEABOCXHIIATH
KOHEYHBII pe3ybTar;
CTaBUTh IIeNIb JIEATEIPHOCTH HAa OCHOBE OIPEACICHHOW MPOOJIEMBI M CYHIECTBYIOIINX
BO3MOXKHOCTEH;
dbopmynupoBaTh y4eOHbIE 3aJaud KakK IIard JOCTIDKEHHsI TIOCTAaBJICHHOM IIeJH
NeSITebHOCTH;
00OCHOBBIBATh 1IEJIEBBIE OPUEHTHUPHI M MPUOPUTETHI CCHUIKAMU HA IIEHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTHYECKYIO MIOCIEI0BATENBHOCTD I11aroB.
2. YdeHuk Hay4yuTCd IUIAHUPOBATH IIyTH JOCTMIKEHUs LEIed, B TOM YHCIE
aJIbTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (heKTUBHbIE CIOCOOBI pelIeHus] y4eOHbIX U
MIO3HABATENBHBIX 33/1a4;
oTpeneNiATh HeoOXOIuMble JEHCTBHE(S) B COOTBETCTBMM C Y4eOHOW M IO3HABaTEIbHON
3aJ1aueil U COCTABIISAThH AITOPUTM X BBITOTHEHHUS;
00OCHOBBIBaTh M OCYILECTBIJIATH BbIOOp Hambosnee 3()(EeKTUBHBIX CHOCOOOB pEILICHHUs
y4eOHBIX U IMO3HABATEIbHBIX 3371a4;
OIpeNIeNIATh/HaX0AUTh, B TOM YHCJIE€ U3 MPEJIOKEHHBIX BapHaHTOB, YCJIOBHUSA IS
BBITNIOJTHEHUS Y4eOHOM 1 MO3HABaTEJIbHOM 3a4a4u;
BBICTPAaWBaTh JKU3HEHHBbIC TIUIaHBl Ha KpaTKOCpPO4YHOe Oynayiiee (3asBIsATH LEJEBbIe
OPUEHTHUPBI, CTABUTH a/ICKBaTHBIC UM 3a/Ia4H U MIpeIaraTth JeHCTBUs, yKa3biBasi 1 000CHOBBIBAS
JIOTMYECKYIO MOCIEI0BATEIbHOCTD I1aroB);



BBIOMPATH U3 MPEIIOKEHHBIX BAPHAHTOB U CAMOCTOSITEIILHO MCKATh CPEACTBA/PECYpPCHI AT
peLIeHUs 3a0a4n/IOCTHKEHUSI LIENH;

COCTABJIATH TJIaH PEIIEeHUs MPOOIeMBbl (BBIIOTHEHUS TIPOCKTA, TIPOBEICHHS UCCIICAOBAHMS);

OIpesieNATh NOTEHLUMANIbHbIE 3aTPyAHEHHUs IPU pPELICHUHM Yy4yeOHOM U I03HaBaTeIbHOMN
3a/1a4M U HaXOJUTh CPEACTBA IS UX YCTPAHEHUS;

OIMCBIBATh CBOW ONBIT, OOPMIISIS €ro A HepeAayd APYruM JIIOJIM B BUJE TEXHOJIOIMU
pelIeHUs IPAKTUYECKUX 3a1a4 ONPEAEICHHOrO KJIacca;

IUITAHUPOBATh U KOPPEKTUPOBATh CBOK MHIUBUAYAJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPUIO.
3. Y4YeHNK Hay4YHMTCSl COOTHOCHUTH CBOM [JEHCTBUS C IJIAHUPYEMBIMU pE3yJbTaTaMH,
OCYILIECTBIISATH KOHTPOJIb CBOEH JEATEIbHOCTH B IIPOLIECCE NOCTHXKEHUS PE3yJIbTaTa, OIPEIEIISTh
CHOCOOBI JICUCTBUI B paMKax IMPEIUIOKEHHBIX YCIOBHHA M TpeOOBAaHUH, KOPPEKTUPOBATH CBOM
JEUCTBUS B COOTBETCTBUM C U3MEHSIOILEHCS CUTYyalueH;

OIPEJIEIATh COBMECTHO C IIEAArOIOM U CBEPCTHUKAMU KPUTEPUU IUIAHUPYEMBIX PE3yIbTaTOB
U KPUTEPUU OLICHKH CBOEH yueOHOM NesITeIbHOCTH;

CHCTEMaTH3MpOBaTh (B TOM YHWCIIE BHIOMPATh NPHOPHUTETHBIC) KPUTEPUU ILIAHUPYEMBIX
pE3yJIbTaTOB U OLICHKU CBOEH JCSITEIBbHOCTH;

oTOMpaTb MHCTPYMEHTBl I OLICHMBAHHUS CBOEH JESITENBbHOCTH, OCYIIECTBISAThH
CaMOKOHTPOJIb CBOCH JEATEIbHOCTH B PAMKAX MPEI0KEHHBIX YCIOBHH U TpeOOBaHMIA;

OLICHUBATh CBOIO JESTEIBbHOCTb, APTYMEHTHUPYsI NMPUYMHBI JOCTHXKEHUS WM OTCYTCTBUS
IUIAHUPYEMOT'O PE3yibTaTa;

HaXOJUTh JOCTATOYHBIE CPEACTBA JJISl BBHIIIOJHEHUS Y4€OHBIX JEHCTBUI B M3MEHSIOLIEICS
CUTYallUX W/WIIK NPU OTCYTCTBUU IUIAHUPYEMOTO Pe3yJIbTara;

paboTtasi Mo CBOEMY IUIaHY, BHOCHTH KOPPEKTHBBI B TEKYIIYIO NEATEIBHOCTh Ha OCHOBE
aHaIM3a M3MEHEHMH CUTyaluu Ui IOJY4YeHMs  3aIUIAHUPOBAHHBIX  XAapaKTEPUCTHK
IPOIYKTa/pe3ynbTara;

YCTaHABIMBAaTh CBSI3b MEXIY IIOJIYYCHHBIMH  XapaKTEPUCTHUKAMU INPOLYKTa U
XapaKkTEPUCTUKAMM IIpoliecca ACATENBHOCTH M II0 3aBEPUICHUM JEITEIBHOCTU Ipeararb
M3MEHEHHUE XapaKTEPUCTUK ITpoLecca sl IOJIyYEHUs YIYUIIEHHbBIX XapaKTEPUCTUK IIPOIYKTa;

CBEpSITb CBOM JIEHCTBUS C LEIbI0 U, IPU HEOOXOAMMOCTH, HCIPABIATh OLIMOKHU

CaMOCTOSITENIBHO.
4. Y4YeHUK HAy4yuTCA OILICHMBATh IPAaBUJIBHOCTh BBINIOJIHEHUS Y4eOHOM 3ajgauu,
COOCTBEHHBIE BO3MOXHOCTH €€ pelIeHUS;

OTpeAENATh KpUTEPUHU MPABUIBHOCTH (KOPPEKTHOCTH) BBITOJIHEHNS Yy4eOHOMN 3a1auu;

aHaJTM3UpOBaTh U OOOCHOBBIBATh MPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTapHs IS
BBITNIOJTHEHUS y4eOHOM 3a1auu;

CBOOOJTHO T0JIb30BaThCs BHIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKHU U CaMOOILIEHKH, UCXONs U3
LN U UMEIOIIUXCS CPEJCTB, pa3inydas pe3ysbTaT U CIocoObl JeHCTBUI;

OLIEHUBATh MPOJIYKT CBOEH JEATENIbHOCTH IO 3aJaHHBIM W/MIM  CaMOCTOSITENIBHO

OIPEIETIEHHBIM KPUTEPHSIM B COOTBETCTBHUHU C LIENIBIO AESATENBHOCTH;

00OCHOBBIBaTh JOCTHKUMOCThH 1€ BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

(UKCUPOBATh U aHATU3UPOBATH AMHAMHUKY COOCTBEHHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.
S. Biranenne ocHOBaMM CaMOKOHTPOJIS, CAMOOLEHKH, IIPUHSTHS PELICHUI U OCYIECTBICHHUS
OCO3HAHHOT'0 BHIOOPA B yueOHOM 1 mo3HaBaTenbHONU. O0yUaromuicss CMOXKeET:

Ha0JI0/1aTh U aHAJIU3UPOBATh COOCTBEHHYIO YUE€OHYIO M MO3HABATENIbHYIO JESTENbHOCTh U
JeSITebHOCTD JPYTruX 00yJaromuxcs B Mpoliecce B3auMOIPOBEPKHU;

COOTHOCUTbH pe€ajbHble M IJIaHUpPYEMble pPe3yNbTaThl WHAUBUIYaIbHOW 0Opa3oBaTeIbHOM
JESATENBHOCTH U JE€NIaTh BBIBOBL;

MPUHUMATH pelleHUe B y4eOHOM cUTyallii U HECTH 3a HETO OTBETCTBEHHOCTH;

CaMOCTOSITENILHO OIPEJEIIATh MPUYMHBI CBOETO ycIlleXxa WM Heycrnexa U HaXOJUTh CIOCOOBI
BBIX0/Ia U3 CUTyallu! HEYCIeXa;



PETPOCTICKTUBHO OMPEAENsATh, KaKhe JACUCTBUA IO PEHICHUI0 Y4eOHOW 3amadydm Win
nmapamMeTpbl AITHUX JEWCTBHM TMPUBEIM K TMOJIYYECHUIO HMEIOIIETOCs MPOaAyKTa YydeOHOH
JESITEIIbHOCTH;

JEMOHCTPUPOBATh MPHUEMbl PETYIALUU  NCUXO(PU3UOIOTUYECKUX/ HMOLMOHAIBHBIX
COCTOSHUU Ui JOCTWKCHHS dPdeKkra ycmokoeHus (yCTpaHEHUS  OMOIMOHATBHON
HaIpsHKEHHOCTH), d(dexTa BoccTaHOBICHUS (0CIIa0iIeHUsT MPOSIBICHUN yToMieHus), dddexTa
aKTUBH3AIMH (TTOBBIIICHUS IICUXO(PU3UOIOTUICCKON PEAKTUBHOCTH).

Ilo3naBaTeiibHble YY ]|

6. YUYeHUK HAYYUTCH ONPEICNIATh TOHSTHUS, CO3/1aBaTh OOOOIICHMS, YCTAaHABJIMBATH
AQHAJIOTUM, KJIAaCCU(PHUIMPOBATh, CAMOCTOSITENILHO BBIOMpATh OCHOBAHUS U KPUTEPUH IS
KIIaCCU(UKALMK, YyCTAaHABIMBATh NPUYUHHO-CICACTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE
paccyxeHue, yMo3akitoueHue (MHIYKTUBHOE, 1eTyKTUBHOE, 110 aHAJIIOTMH) U JIeJIaTh BHIBObI;

noa0uparh CJI0Ba, COMOJYMHEHHBIC KIIOYEBOMY CIIOBY, ONPEACISIONINE €ro MPU3HAKH U
CBOMCTBA;

BBICTPanBaTh JIOTUYECKYIO IEMOYKY, COCTOSIIYIO U3 KIFOYEBOTO CJIOBA M COIOAYMHEHHBIX
€My CJIOB;

BBIICTISITH OOIIWI MPU3HAK JBYX WJIH HECKOJBKHUX MPEIMETOB WIIH SBJICHUA M OOBSCHATH UX
CXOJICTBO;

OOBEMHSATH TIPEIMETHI M SBIICHUS B TPYIIILI MO OMPECIICHHBIM NPU3HAKAM, CPaBHUBATh,

KiaccuuipoBath 1 000011aTh (DaKThI U SIBJICHHUS,
BBIJICTISITH SIBJICHHUE W3 OOIIETO psijia APYTUX SIBICHMUIA,

OTpeAeATh 00CTOSATENCTBA, KOTOPBIE MPEAIICCTBOBAIM BO3HUKHOBEHUIO CBSI3U MEXKIY
SIBIICHUSIMU, U3 ITHX OOCTOSITEIIBCTB BBIJICISTH ONMPEACIISIONINES, CIOCOOHBIE OBITH MPUYUHOU
JAHHOTO SIBJICHUS, BBIABIISATH IPUYUHBI U CIICACTBUS SIBICHU;

CTPOUTH PACCYKJICHHE OT OONIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHSIM M OT YaCTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCYXKICHHEC HAa OCHOBE CPABHCHHS IPEJAMETOB W SIBJICHUMW, BBIICISS MPU ITOM
oO11e Npu3HaKy;

U3JIaraTh MOJIYYCHHYIO HHPOPMAINIO, HHTEPIPETUPYS €€ B KOHTCKCTE PEIIaeMOi 3a/1a4u;

CaMOCTOSITENIbHO YKa3bIBaTh Ha MH(OPMAIUIO, HYKIAIOUIYIOCS B MPOBEPKE, MpeniaraTte u
IMPUMEHSTH CIIOCOO MPOBEPKH IOCTOBEPHOCTU MHPOPMAIIIH;

BepOaIn30BaTh SMOIMOHANIFHOE BIIeYaTIIEHNE, OKa3aHHOE Ha HETO HCTOUHUKOM;

OOBSICHSITE SIBJICHUS, TPOIIECCHI, CBS3M U OTHOIICHUS, BBISIBIISIEMBIC B X0/I€ TIO3HABATEIHLHOM
U HUCCIENOBATENbCKON JESITeNbHOCTH (NMPUBOIUTH OOBSCHEHHWE C U3MEHEHHUEM (HOPMBI
MIPEICTABJICHHS; OOBACHSTH, IETATU3UPYSI HIIK 0000111as1; OOBSICHATH C 3aJJaHHON TOYKU 3PEHHUS ),

BBISIBJISITH U HA3bIBAaTh MPHYMHBI COOBITHS, SBIICHUS, B TOM YHCIIE BO3MOXKHbIE / Hanbolee
BEPOSTHBIC TIPUYMHBI, BO3MOXHBIC TIOCICACTBHS 33JaHHOW TIPUYHHBI, CAMOCTOSTEIIHHO
OCYIIECTBIISISI MPUUMHHO-CIIEICTBEHHBIN aHaTH3;

JIeNIaTh BBIBOJ Ha OCHOBE KPHTHUYECKOTO aHAIM3a PAa3HBIX TOYEK 3PCHHS, IMOATBEPKIATH
BBIBOJI COOCTBEHHOM apryMeHTaluel Wik CaMOCTOSTENbHO OTy4YeHHBIMU JAHHBIMHU.

7. Y4YeHUK Hay4YHMTCsl CO3/1aBaTh, NPHUMEHATh W TPeoOpa3oOBBIBATH 3HAKU W CHMBOJIHI,
MOJIETIH U CXEMBI JJIs PelieHus] y4eOHbIX U TO3HABATEeNbHBIX 3a/1a4;

0003HaYaTh CHMBOJIOM U 3HAKOM TIPEIMET H/WITU SIBJICHHC;

OTIPECIIATh JIOTUYECKUE CBSI3U MEXKAY MPEAMETaMU W/WIIH SBICHUSIMH, 0003HAYaTh JIaHHBIC
JIOTUYECKHE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;

co3/1aBaTh a0CTPAKTHBIN WM peanbHbI 00pa3 mpeaMeTa U/ Ui SBJICHHUS,

CTPOUTH MOJIENTH/CXEMY Ha OCHOBE yCIIOBUH 3a/1a4l WU/WUITU CIIOCO0a ee PeIIeHNs,

co3maBaTh BepOanbHBIC, BEIIECTBEHHBIE M WH(OPMAIMOHHBIE MOJEIH C BBIICICHHEM
CYILIECTBEHHBIX XapaKTePUCTHUK OOBEKTa sl ONpelesieHus crocol0a pelieHus 3aJadd B
COOTBETCTBUH C CUTYyaIIUEH;

MpeoOpa3oBbIBaTh MOJAEIHU C LIETBIO BBIBIECHUS OOIIMX 3aKOHOB, ONPEAEISIONIUX JaHHYIO
peIMETHYI0 00JIacTh;



MIEPEBOJIUTH CIOXKHYIO 110 COCTaBY (MHOTOACIIEKTHYI0) HH(POPMAIUIO U3 TpadUuecKoro miu
dhopMaTM30BaHHOTO (CHMBOJIBHOTO) MPEACTABICHHUS B TEKCTOBOE, 1 HA000POT;

CTPOUTH CXCMY, AJITOPUTM HeﬁCTBHﬂ, HCIIPABJIATH UJIM BOCCTAaHABJIMBATDH HEW3BECTHBIN paHee
QJITOPUTM Ha OCHOBE MMEIOIIEroCst 3HaHUS 00 00BEKTE, K KOTOPOMY ITPUMEHSIETCSI aITOPUTM;

CTPOUTH J0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;

aHAJIM3UPOBATH/peICKCUPOBATh OMBIT Pa3pabOTKM W pealn3aluy y4eOHOTrO IPOEKTa,

UCCIIEIOBaHHUs (TEOPETUYECKOT0, SMIIMPUYECKOT0) Ha OCHOBE MPEUIOKEHHOW MpOOIeMHOM
CHUTYaIIH, TIOCTABJICHHOH LIENN W/WJIN 331aHHBIX KPUTEPUEB OLIEHKH MIPOIYKTa/pe3yabTara.

8.  CMbIcIoBOE YTCHHE. YUEHUK HAYUUTCS:
HaxXoJUThb B TEKCTe TpedyeMylo HHPOpMaLuioo (B COOTBETCTBUM C LEISIMH CBOEH
JESTENIbHOCTH);

OpPUEHTHPOBATbCS B COACPKAHWU TEKCTAa, ITOHUMATh LEJIOCTHBIA CMBICI TEKCTa,

CTPYKTYpUPOBATh TEKCT;

YCTaHABIIMBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITHI, ABIEHU, IPOLIECCOB;

PE3IOMUPOBATH INIABHYIO UJCIO TEKCTA;

peoOpa3oBLIBaTh TEKCT, «IIEPEBOS» €r0 B IPYTyI0 MOJAIbHOCTh, HHTEPIPETUPOBATH TEKCT
(Xy10’K€CTBEHHBIH u HEXYJ10’KECTBEHHBIN - y4eOHBIH, Hay4HO-TIOMYJIIPHBIN,
uHbOpMaMOHHBIH, TeKCT non-fiction);

KPUTHYECKH OIICHUBATh CO/IEPKaHue U (OpMY TEKCTa.
9. Yuenuk HayuutTcsi GOopMHUPOBATH U Pa3BUBATH IKOJIOTUYECKOE MBIIUICHUE, MPUMEHSThH
€ro B IM03HABATEIIbHOH, KOMMYHHKATHBHOW, COLMAIbHOW TPAaKTUKE U MPOodecCHOHATBHON
OpUEHTALINH;
* OIpenessTh CBOE OTHOLICHHUE K IPUPOJHON CpeIe;

AQHAIM3UPOBATH BIMSIHUE SKOJIOTMUECKUX (PaKTOPOB HA Cpely OOMTAaHMSI )KUBBIX OPraHU3MOB;

IIPOBOAMTDH IPUUMHHBIA U BEPOATHOCTHBIN aHAJIN3 SKOJIOTMUYECKUX CUTYAlN;

MPOTHO3UPOBATh U3MEHEHHSI CUTYallud IIPU CMEHE EeHCTBUS oJHOro (hakTopa Ha jaeiicTBHe
npyroro ¢hakropa;

pacupoCTpaHsATh SKOJOTMYECKHE 3HAHUSA U Yy4acTBOBATh B MPAKTUUECKHUX J€]ax IO 3alIUTe
OKpYKaloIlEe Cpeibl;

BbIpaXXaThb CBOE OTHOILIECHHE K MPUPOJE YEPE3 PUCYHKH, COUYMHEHUS, MOJIEIHU, MPOEKTHbIE
paboTHL.
10. Y4yeHMK HAy4HWTCsl pa3BUBaTh MOTHUBAIMI0O K OBIQJCHUIO KYyIbTypOHl aKTUBHOTO
HCIIOJIb30BaHUs CIIOBApeN U APYrux MOUCKOBBIX CUCTEM;

OTpesieNATh He0OX0IMMbIE KITIOUeBble TOUCKOBBIE CJIOBA U 3aIPOCHI;

OCYHICCTBJIATH B3&I/IMO}1€I7[CTBPI€ C JJICKTPOHHBIMHU IMOUCKOBBIMH CUCTEMAaMHU, CIIOBAPSAMHU,

- (hopMHpOBaTh MHO>KECTBEHHYIO BBIOOPKY M3 MOMCKOBBIX HMCTOYHHUKOB JII OOBEKTUBU3ALUU
pe3yNbTaToOB MOUCKA;

COOTHOCHUTB ITOJIYYEHHBIE PE3YIbTAThI IOUCKA CO CBOEH AEATEIBHOCTHIO.
KommyHukatusubie YY /|
11. Y4yeHMK HAYYMTCS OPraHU30BBIBATh y4eOHOE COTPYJHUUYECTBO U COBMECTHYIO
JESTEIbHOCTh C YYUTENIEM U CBEPCTHHKAMM; paboTaTh MHIUBUAYAIbHO U B TPYIIE: HAXOAUTH
olmiee pemieHue W paspemiaTb KOHQUIMKTBI Ha OCHOBE COIJIACOBAHMS MO3MIUN W ydera
UHTEPECOB; GOPMYIUPOBATH, APTYMEHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

- OIPEIENITh BO3MOXHBIE POJIIM B COBMECTHOM AESITEIBHOCTH;

- WrpaTh ONPEENIEHHYIO POJIb B COBMECTHOM JI€ATEIbHOCTH;

- TpPUHUMATh MO3UIMI0 cOOECeHUKA, MOHUMasl MO3MILHMIO JPYroro, pa3inyaTh B €0 peyu:
MHEHHE (TOUKY 3pEHHS), JOKa3aTeIbCTBO (apryMEHTHI), (PaKThI; TUIIOTE3bI, aKCUOMBI, TEOPHUH;

- OmpedensTh CBOM JEHCTBHUS M JEHCTBHS MapTHEpa, KOTOpbIE CHOCOOCTBOBAIM HIIU
MPENSITCTBOBAIM NMPOTYKTUBHOM KOMMYHHUKAIUH;

- CTpOMTb IO3UTUBHBIE OTHOLICHHUS B Mpoliecce yueOHOM U MO3HABATEIbHON JAEATEIbHOCTH;



- KOPPEKTHO M apryMEHTHMPOBAaHHO OTCTAaWBaTh CBOIO TOUYKY 3pPEHMS, B JUCKYCCHUH YMETh
BBIJIBUT'aTh KOHTPAapryMeHTHl, Hepedpa3supoBaTh CBOIO MbICIb (BIaJE€HHE MEXaHU3MOM
AKBHUBAJICHTHBIX 3aMCH);

- KPUTHYECKH OTHOCUTBCSI K COOCTBEHHOMY MHEHMIO, C JIOCTOMHCTBOM IIpU3HAaBaTh
OIMO0YHOCTh CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

- Ipelararb albTepHATUBHOE peIlleHHe B KOHQJIMKTHONW CUTYalluH;

- BBLACIATH OOLIYIO TOUKY 3pEHUS B IUCKYCCUMU;

- JIOTOBAapMBaThCs O NPABUIIAX U BOMpPOCAX JUIsl 00CYKJIEHHs B COOTBETCTBUM C MOCTABJICHHOMN
repen rpyImnon 3a1a4ei;

- OpraHu30BbIBaTh ydeOHOE B3auUMoOJeWcTBUE B rpynne (OmpenensaTh oOlue LeiH,
pacnpenensiTh pojiu, JOroBapuBaThCs APYT € APYroM U T. 11.);

- YCTpaHATh B paMKax Juajora pa3pblBbl B KOMMYHMKAllUH, OOYCIIOBJIEHHBIE
HETMIOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI coOeceqHHMKa 3agadd, (OpMBI WM COAEpIKaHUS
Jasora.

12. Y4yeHnK Hay4uTCs OCO3HAHHO MCIIOJb30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBUU C
3ajjaueii KOMMYHMKALMU JJIs BBIPAKEHHS CBOMX 4YYBCTB, MbICIEH M MoTpeOHOCTEH s
IUTAHUPOBAHMSI M PETYJSALUU CBOEH JESATENbHOCTH; BJIAJIEHUE YCTHOM M NUCHBMEHHOW peyblo,
MOHOJIOTUYECKOI KOHTEKCTHOM peub;

OTIpeNeNATh 3a7a4y KOMMYHHUKAIIMH U B COOTBETCTBHHU C HEW OTOMPATh PeUYeBBIC CPE/ICTBA;

0oTOMpaTh M HCIOJIB30BaTh PEUYEBBIC CPEACTBA B IMPOLIECCE KOMMYHHUKAIMM C JIPYTHMHU
JOJbMU (IMAJIOT B Iape, B MaJo IpymIe u T. 1.);

IPEJCTaBIATh B YCTHOM WJIM NHCbMEHHOW (opMe pa3BepHYTHIM IUIaH COOCTBEHHOU
JeSITEIIbHOCTH;

co0uIr01aTh HOPMBI ITyOIMYHON peuu, perjiaMeHT B MOHOJIOI€ M AUCKYCCHU B COOTBETCTBUU
C KOMMYHUKAaTHUBHOM 3a7ja4eH;

BBICKa3bIBaTh U OOOCHOBBIBATH MHEHHE (CY)KJIEHHME) M 3alpalliiBaTh MHEHHUE MapTHEpa B
paMKax Juaora;

IPUHUMATh PELICHHUE B XOJI€ AUAI0ra U COTJIacoBBIBATh €0 ¢ COOECETHUKOM;

CO3/1aBaTh MHUCHbMEHHBIE «KJIMILIMPOBAHHBIE» U OPUTHMHAIIBHBIE TEKCThI C HCIIOJIb30BAHUEM
HEOOXO/IUMBIX PEYEBBIX CPE/ICTB;

HCIOJIb30BaTh BepOaJbHBIE CpencTBa (CpEICTBA JIOTMUECKOM CBSA3M) JUISL BBIJIEICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYIICHHS;

HCIOJIb30BaTh HeBepOasbHbIE CpeacTBa WIH HarJisiJHble MaTepuabl,
HOJrOTOBJIEHHbIE/OTOOPAHHbIE 1101 PYKOBOACTBOM YUUTEIs;

JIeJ1aTh OLIEHOYHBIM BBIBOJI O JOCTHMKEHHM €W KOMMYHHUKAIIMM HENOCPEACTBEHHO IOCTe
3aBepIlEeHUs] KOMMYHUKATUBHOTO KOHTAKTa 1 0OOCHOBBIBATH €TO0.

13. Y4yeHuk HayuuTcs:i (QOpMHUpPOBaTH U pPAa3BUBAaTh KOMIIETEHTHOCTH B 00JjacTu
UCTIOJIb30BaHUs MH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX TexHoJorui (nanee — MUKT);

L[eJICHANIPaBICHHO MCKaTh U HUCIIOJIb30BAaTh MH()OPMALIMOHHBIE PECYPChI, HEOOXOIUMBIE IS
peleHHs yueOHbIX U MPaKTHUECKUX 3ajau ¢ nomolibto cpeacts UKT;

BBIOMpATh, CTPOUTH U UCIIOJIB30BATh a/IEKBATHYI0 MH(POPMAIIMOHHYIO MOJEIb JUIsl Iepelaun
CBOMX MBICIIEH Cpe/ICTBaMH €CTECTBEHHBIX U (DOPMAJIbHBIX SI3BIKOB B COOTBETCTBUU C YCIOBHSIMU
KOMMYHHKAIIHH;

BBIJICJIATH MH(POPMALIMOHHBINA aCMEKT 3aJauu, ONepUpOBaTh TaHHBIMH, UCTIOIb30BATH MOJIEIh
pelleHus 3aauu;

UCTOJb30BaTh KOMIIBIOTEPHbIE TEXHOJIOTMH (BKJIOYash BBIOOp aJIeKBaTHBIX 3ajaye
MHCTPYMEHTAJBHBIX  MPOTrpaMMHO-ANMapaTHBIX CPEICTB M CEPBUCOB) JUISL  pellIeHus
UHPOPMALIMOHHBIX W KOMMYHHUKAIIMOHHBIX Y4e€OHBIX 3a/Ja4, B TOM 4HCJE: BBIYHCICHHUE,
HalMcaHue MMceM, COUMHEHUH, T0KIIa10B, pedepaToB, co3aaHNe Mpe3eHTALMN U JAp.;

UCIIOJIb30BaTh MH(POPMAIUIO C YYETOM 3TUYECKUX U IIPABOBBIX HOPM;

co3/aBaTh MH(GOPMAIIMOHHBIE PECYPCHI PA3HOTO THIA U AJIS Pa3HbIX ayIUTOPUH, COOIIOIATh
UH(POPMALIMOHHYIO TUTHEHY U ITpaBHUiia HH(OPMAIIMOHHON 0e301acHOCTH



IIpeameTHbIe pe3ybTaThl H3yUeHUS XUMUM 8 KJ1acc:
OcHoOBHbIE NOHATHSI XMMHH (YPOBEHb aTOMHO-MOJIEKYJIAPHBIX NpeacTaBJIeHNI)

Y4eHUK HAYUHUTCSH:

* OMMHMCHIBaTh CBOMCTBAa TBEPABIX, JKUIKUX, Ta3000pa3HbIX BEIIECTB, BBIACTAS HX
CYILLIECTBEHHBIE ITPU3HAKU;

* XapaKTepU30BaTh BELIECTBA II0 COCTAaBY, CTPOEHUI0 U CBONCTBaM, YCTaHaBIUBAaTb
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXY JaHHBIMU XapaKTEpUCTUKAMU BEIIECTBA;

* pacKpbIBaTh CMBICI OCHOBHBIX XMMHUECKHX MOHATHI «aTOM», «MOJIEKYJIa», «XUMUYECKUN
3IIEMEHT», «IIPOCTOE BEIIECTBO», «CJIOXKHOE BEIIECTBOY», «BAJIEHTHOCTHY, UCIIONb3Ys 3HAKOBYIO
CHUCTEMY XUMHH;

* U300paXkaTb COCTaB MPOCTEHUIINX BEIIECTB C MOMOIIBIO XUMUYECKUX (OPMYI U CYIIHOCTh
XUMUYECKUX PEAKIUH C IIOMOIIbI0 XMMUYECKUX YPABHEHUM;

* BBIUUCJIATh OTHOCUTENIBHYIO MOJEKYISPHYIO M MOJISIPHYIO MAacChl BEIIECTB, a TaKKe
MacCOBYIO [JOJII0 XMMHYECKOTO 3JEMEHTA B COCAMHEHMSIX ISl OLEHKUM HX IPaKTUYECKOMN
3HAYUMOCTH;

* CpaBHUBATh 110 COCTABY OKCHUJIbl, OCHOBAHUS, KUCIIOTBI, COJIH;

* KJ1accu(UUIUPOBATh OKCUIBI U OCHOBAHUS IO CBOMCTBAaM, KUCIIOTHI U COJIU IO COCTAaBY;

* [10JIb30BATHCS JIAOOPATOPHBIM 00OPYIOBAaHUEM U XMMHUECKOM MOCY/I0H;

* IPOBO/IUTH HECIIOKHBIE XMMHUYECKHE OIbIThl M HAONMIONEHUs 32 M3MEHEHUSMU CBOWCTB
BELIECTB B IpOIIECCE UX MpPEeBpallleHuid; coOdrogaTh IpaBUila TEXHUKH OE€30MacHOCTH MpuU
MIPOBEJACHUH HAOMIOACHUN U OTIBITOB;

* pa3nuy4aTh OSKCIEPUMEHTAJIBHO KHUCIOTHI M IIENOYM, NOJB3YACh HMHAMKATOPaMU;
0CO3HaBaTh HEOOXOAMMOCTH COOIOACHUS Mep OE30MacCHOCTH MPH OOpAIIeHUU C KUCIOTaMU U
HIeJI0YaMH.

Y4eHHK NOJYy4YUT BO3MOKHOCTh HAYUYHThCH:

* IPaMOTHO 00pAaIIATHCS C BEIIECTBAMH B ITOBCEHEBHOM JKU3HU;

* 0CO3HABaTh HEOOXOIUMOCTh COOIONEHUS TIPABUI SKOJIOTHUYECKU O€30MaCHOTO MOBEACHUS
B OKPYKAIOILEH TPUPOJHOM CpEAE;

* IOHUMATh CMBICI W HEOOXOAMMOCTh COOJIONCHUSA NPEANUCAHHM, NpeiaraeMblX B
MHCTPYKIUSAX 110 UCTIOIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHUU U JIP.;

* ICIOJb30BaTh  MPHOOPETEHHBIE  KIIIOUEBbIE  KOMIIETEHTHOCTH TPU  BBIOJHEHUHU
MCCJIEZIOBATENILCKUX MPOEKTOB MO M3YyYEHHUIO CBOMCTB, CIOCOOOB MOJYyYEHHUS U Paclo3HaBaHUS
BEIIECTB;

* pa3BUBaTh KOMMYHHUKaTHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3Yysl CpEACTBA YCTHOM U
NUCbMEHHOW KOMMYHUKAallMM Tpu paboTe ¢ TeKCcTaMM Y4yeOHMKa M JIOTIOJIHUTEIbHON
JUTEpPaTypol, CHPABOYHBIMU TaOJIMLAMH, MPOSBISATH T'OTOBHOCTh K YBA)KEHUIO MHOM TOYKHU
3peHust IpHU 00CYXKJIEHUH PE3YJIbTaTOB BHIMOJIHEHHON paboThI;

* OObEKTUBHO OILIGHMBAaTh HH(OPMAIMI0O O BEHIECTBAX M XHMMHUYECKHUX Ipoleccax,
KPUTUYECKHM OTHOCHTBCA K IICEBAOHAy4yHOH HH(OpManmuu, HEI0OpOCOBECTHOM peKiIaMme,
Kacarolleics UCIONIb30BAHNS Pa3IMUHBIX BEIIECTB.

Ileppoguyeckuii 3aKOH MW NepPHOAMYECKAsi CHCTeMa XHMHYECKHX JJIEMEHTOB
. U. MenpneneeBa. CTpoeHue BellecTBa

Y4eHHK HAYYUTCH:

* KJ1accu(UUIMPOBATh XUMHUYECKHE IEMEHThl Ha METAJUIbl, HEMETaJIbI, SJIEMEHThI, OKCH/IBI
U TUJPOKCHUIBI KOTOPBIX aM(OTEPHbI, U UHEPTHBIE JIEMEHTHI (Ta3bl) A OCO3HAHMS BaKHOCTH
YIOPSA0YEHHOCTH HAYYHBIX 3HAHUI;

* pacKpbIBaTh CMBICII Ileproanydeckoro 3akoHa J[. 1. Menneneesa;

* OIIMCBIBATh U XapaKTEpHU30BaTh TAOIMUHYIO (HOPMY HEPUOTUIECKON CUCTEMBI XUMUYECKUX
AIIEMEHTOB;



* XapaKTepU30BaTh COCTAB aTOMHBIX SIIEP M PaCHpElEICHHE YHcaa DJIEKTPOHOB 110
UIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKHMX OJJIEMEHTOB MaJbIX IEPUOJOB IEPHOANYECKOM
CUCTEMBI, a TAK)KE KaJIMsI U KaJIbLUs;

* pa3in4arh BUABI XMUMHUYECKOW CBA3M: MOHHYIO, KOBAJIECHTHYIO MOJSPHYIO, KOBAJIECHTHYIO
HENOJSPHYIO U METAJUIMYECKYIO;

* 1300pakaTh JIEKTPOHHO-MOHHBIE (DOPMYNBI BelIEeCTB, OOPA30BaHHBIX XUMHYECKUMHU
CBSI3SIMM Pa3HOTO BHJIA;

* BBISIBJIATh 3aBUCHUMOCTb CBOMCTB BEILECTB OT CTPOEHUS MX KPUCTAIMYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METANINYECKUX;

* XapaKTepU30BaTh XMMUYECKHE 3JIEMEHTbl U HX COEAMHEHUS Ha OCHOBE IIOJOKEHUS
SJIEMEHTOB B MEPUOJUYECKON CHCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

* ONMCHIBATh OCHOBHBIE 3Tarbl OTKpbITUA /1. V1. MenaeneeBbIM NepUOIMYECKOrO 3aKOHA U
NEPUOJMYECKONH CHCTEMBbl XMMHUYECKHX OJJEMEHTOB, JXHM3Hb W MHOTOOOpPA3HYI0 Hay4YHYIO
NeSITeIbHOCTh YYEHOTO;

* XapaKTepU30BaTh HAyYHOE U MHUPOBO33PEHUYECKOE 3HAUYECHUE MEPUOJUYECKOIO 3aKOHA U
NEPUOANYECKON cUCTeMbl XUMUYeckux ieMeHToB [1. 1. Menneneesa;

* 0CO3HABaTb HAay4yHbIE OTKPBITHS KaK pE3yabTaTl JUIMTEIbHBIX HAONIONEHUM, ONBITOB,
Hay4YyHOU IOJIEMUKH, IPEOAOJIEHUS TPYJHOCTEH U COMHEHUH.

Y4YeHuK NoJIy4uT BO3MOKHOCTb HAYYUTHCH:

* OCO3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUI JUId IPAKTUUECKON JesITeIbHOCTH YeJIOBEKa;

* OIIMCBIBATh U3yUEHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOIO aHAIIN34;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX NEPUOANYECKON CUCTEMbI XUMUUECKUX JIEMEHTOB
JUIsl OOBSICHEHUS U MPE/IBUJICHUS CBOMCTB KOHKPETHBIX BELIECTB;

* pa3BUBaTh MH(POPMAIMOHHYIO KOMIETEHTHOCTh MOCPEICTBOM YIIyOJIeHUs 3HaHWHA 00
VCTOPUM CTAHOBJICHUSI XMMUUYECKOW HayKH, €€ OCHOBHBIX MOHATUH, IEPUOINYECKOTO 3aKOHA KaK
OJTHOTO M3 BaXHEWIIMX 3aKOHOB IPUPOABI, a TAKXKE O COBPEMEHHBIX JOCTHKEHMSX HAyKd U
TEXHUKHU.

MHoroo6pa3ue XUMUYECKUX peaKkmuii

Y4yeHuK Hay4YnTCH:

* O0BSCHATH CYyTh XUMHUYECKUX IIPOLIECCOB U UX MPUHLUIHUAIBHOE OTINYHE OT GU3UUECKUX;

* Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUSI XUMUYECKUX PEaKLUit;

* YCTaHABJINBaTh IPUHAMJIECKHOCTh XUMHUYECKOM pEaKUMH K OIpPENEIEHHOMY THIIY IIO
OJJHOMY U3 KJIAaCCU(UKALMOHHBIX MPHU3HAKOB: 1) M0 YUCIy U COCTAaBY MCXOJAHBIX BEIIECTB U
IPOJIYKTOB peakUuu (peakiuu COEAMHEHMs, pas3lIoKeHHs, 3aMelleHuss U oOMeHa); 2) o
BBIJIEJICHUIO WJIM TIOIVIOMICHHUIO TEIUIOTHI (Peakluu 3K30TEPMUYECKHE M SHAOTEPMUYECKHE);
3) M0 M3MEHEHHIO CTENeHEH OKHCIICHHS XMMHYECKHX O3JIEMEHTOB (PEaKlMH OKUCIHTEIbHO-
BOCCTaHOBUTEJbHBIE); 4) IO 00PaTUMOCTH Mpoliecca (peakuu oOpaTuMble U HEOOpaTUMBbIE);

* Ha3bIBaTh (PAKTOPBI, BIUSAIOLINE HA CKOPOCTh XMMUYECKHX PEeaKLInii;

* Ha3bIBaTh (PAKTOPHI, BIUSAIOIINE HA CMEIIEHUE XUMUYECKOTO PABHOBECHS;

* COCTaBJISITh YPAaBHEHUS DIEKTPOJIUTHUECKOM AMCCOLMALMM KHCIOT, ILEIOYEH, COJIEH;
MOJIHBIE U COKpAIIEHHbIE HOHHBIE YpaBHEHMsI peakluil oOMeHa; ypaBHEHHUS OKHCIUTEIbHO-
BOCCTaHOBHTEJIbHBIX PEAKIINA;

* IPOTHO3UPOBATh MPOAYKTHl XMUMHUYECKUX pEaKUUid Mo (opMyliaM/Ha3BaHHUSIM HCXOTHBIX
BEILIECTB; OIPEEIIATh HCXOIHBIE BEIIECTBa 10 (popMynaM/Ha3BaHUSAM MPOAYKTOB PEAKIINU;

* COCTaBJISITh YpaBHEHUSI pPEaKIUid, COOTBETCTBYIOIIMX IOCJIENOBATEIBHOCTH («IIETIOUKE))
IIPEBpaLICHUI HEOPraHMYECKUX BELIECTB PA3JINYHBIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE HKCIEPHMEHTA MPU3HAKH, CBUJIETENHCTBYIOIIUE O MPOTEKaHUH
XUMHYECKOHN peaklny;

* IPUTOTOBJISITH PACTBOPHI C ONPEIEIEHHON MAaCCOBOM OJIEN PACTBOPEHHOIO BELIECTBA;

* OIIPENENATh XapaKTep Cpelbl BOJHBIX PAcTBOPOB KHUCJIOT M ILIEIOYEH MO H3MEHEHHIO
OKpPAaCcKH UHJIUKAaTOPOB;



* POBOJIUTH KAYECTBEHHbIE PEAKLUM, MOATBEPKIAIOUIME HAJIUMYME B BOJHBIX PACTBOpPAX
BEIECTB OTACIbHBIX KATHOHOB M aHUOHOB.

Y4YeHHuK MOJIYy4YUT BO3MOKHOCTH HAYUHTHCH:

* COCTaBJIATh MOJICKYJISIDHBIE M TIOJIHbIE MOHHBIC YPAaBHEHHS MO COKpPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOIUTH MPUMEPHI PEAKIUA, MTOATBEPKAAIOIINUX CYIIECTBOBAHUE B3aMMOCBSI3H MEXKIY
OCHOBHBIMH KJIACCAaMU HEOPTraHUYECKUX BEIECTB;

* POTHO3UPOBATH PE3YJIBTaThl BO3ACHCTBHUS PAa3IMYHBIX (DAKTOPOB HA U3MEHEHHE CKOPOCTH
XAMHYECKON peaklnu;

* POTHO3UPOBATh PE3yIbTaThl BO3JICUCTBHSA Ppa3IMUHBIX (PAKTOPOB Ha CMEIICHHE
XUMHUYECKOTO PaBHOBECHSI.

MHorooopa3ue BelecTn

YdeHUK HAYYUTCH:

* ONPENENATh TNPUHAMNICKHOCTh HEOPraHUYECKUX BEUIECTB K OJHOMY H3 HM3YyYECHHBIX
KJIACCOB/TPYIII: METAJIBI U HEMETAILIBI, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYJIBI BEIIECTB MO MX HA3BAHUSM;

* OIIPECIIATh BAJIGHTHOCTD U CTEIIEHb OKUCIICHHUS YJIEMEHTOB B BEIIIECTBAX;

* COCTaBIATh (HOPMYJAbl HEOPTraHUYECKUX COCAMHEHUW IO BAJCHTHOCTSIM U CTENEHAM
OKHCJICHHS JICMEHTOB, a TAKXKE 3apsaM MOHOB, YKa3aHHBIM B TaOJIHIIE pACTBOPUMOCTH KHCJIOT,
OCHOBaHHH M COJICH;

* 00BSICHATh 3aKOHOMEPHOCTH M3MEHEHUS (PU3UYECKUX M XUMHUYECCKUX CBOWCTB IMPOCTHIX
BEIIECTB (META/VIOB M HEMETA/UIOB) M WX BBICHIMX OKCHJIOB, OOpPa30BaHHBIX 3JIEMEHTaAMHU
BTOPOT'O ¥ TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHUE CBOICTBA, XapaKTepHBIE NJISl TPYII OKCHJIOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XHWMHYCCKHE CBOMCTBA, XapaKTEpHBIC I KaKIOT0 M3 KIJIACCOB
HEOPraHWYECKUX BEIIECTB: KUCIIOT, OCHOBAaHUM, COJIEH;

* IPUBOAUTH  NPUMEPHl  PEaKIHUi, MOATBEPKAAIOIIUX  XUMHUYECKHE  CBOMCTBA
HEOPraHWYECKUX BEIECTB: OKCUAO0B, KHUCIIOT, OCHOBAHUH U COJIEH;

* ONPENENATh BEUIECTBO-OKUCIUTEIb M BELIECTBO-BOCCTAHOBUTENIb B OKHUCIUTEIHHO-
BOCCTAHOBUTEIbHBIX PEAKIIUSX;

* COCTABJISITh OKHUCIUTEILHO-BOCCTAHOBUTENBHBIN OanaHc (A7 M3YyYEHHBIX PEaKIuii) Mo
MPEIJIOKEHHBIM CXEMaM PEaKIIHii;

* IPOBOAUTH J1aOOPATOPHBIEC OMBITHI, MOATBEPKAAIOIINE XUMUUECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX BEIECTB;

* IPOBOAUTH J1a0OPATOPHBIE OMBITHI IO MOJYYSHHIO U COOMPAHHIO Ta3000pPa3HBIX BEIIECTB:
BOJIOPOZIa, KUCIOPO/Ia, YITIEKHCIIOTO ra3a, aMMHAaKa; COCTABIIATh YPABHEHHUS! COOTBETCTBYIOIIUX
peaKuui.

Y4eHUK MOJYYUT BO3MOKHOCTH HAYUHUThCSI:

* IPOTHO3UPOBATH XMMUYECKHUE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHHMS;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA  TPOSBIIATH OKHCIIUTEJIbHBIE WU
BOCCTAHOBUTEIIbHBIE CBOMCTBA C YUYETOM CTENEHEW OKHCIICHHS 3JIEMEHTOB, BXOASIIMX B €ro
COCTaB;

* BBISIBJISITH  CYILIECTBOBAHUE TE€HETUYECKOM B3aUMOCBSA3M MEXKY BEIIECTBAMH B psAY:
MPOCTOE BEIIECTBO — OKCHUJT — THUAPOKCU]T — COJIb;

* XapaKTepU30BaTh 0COOBIE CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM M a30THON KUCIIOT;

* MPUBOAUTH IPUMEPHI YPABHEHHI PEaKIUii, JISKAITUX B OCHOBE MPOMBIIIJIEHHBIX CITIOCOOOB
MOJIyYeHHS] aMMHUaKa, CEPHOM KUCIIOTHI, UyTYHa U CTaJH;

* ONUCHIBATh (PU3MUECKHUE M XHMHUYECKHE TMPOIECCHI, SIBISIFONIUECS YacThIO KPYyroBOpOTa
BELIECTB B PUPO/IE;

* OPTaHHU30BBIBATh, MPOBOIUTHh YYEHUYECKHE TIPOCKTHI 110 UCCIIEIOBAHNIO CBOHCTB BEIIECTB,
HMMEIOIIIHNX BaXKHOE MPAKTUUECKOE 3HAUYEHUE.



BbINYCKHUK HAYYHUTCSH:
XapaKTepU30BaTh ~OCHOBHBIE  METOABI  IO3HAHHS: HAONMIONEHHE, HW3MEepeHHe,
JKCIIEPUMEHT;
OTMCBHIBATh CBOWCTBA TBEPIBIX, >KUJKUX, ra3000pa3HBIX BEUIECTB, BBLACISAS HX
CYLIECTBEHHBIC IPU3HAKY;
pacKpblBaThb CMBICI OCHOBHBIX XHUMHYECKHX IOHATHH «arom», «MOJEKYlay,
«XUMHUYECKUH DJIEMEHT», «IPOCTOE BEUIECTBO», «CIOKHOE BEILECTBO», «BAJIECHTHOCTbHY,
«XUMUYECKas peaKLMs», UCIOIb3Yysl 3HAKOBYIO CUCTEMY XUMHUH;
pacKpbIBaTh CMBICII 3AKOHOB COXPAHEHMsI MAacChl BELIECTB, MIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOM T€OpUH;
: pas3inyaTh XUMHUYECKUe U (PU3NYECKUE SABICHHUS;
Ha3bIBaTh XMMHYECKHUE JIEMEHTHI;
OIpeJIeNIATh COCTaB BEIECTB M0 UX (opMysam;
OIPEAEIATh BAJIEHTHOCTh aTOMA 3JIEMEHTA B COEIMHEHUSAX;
OIPEACIATh TUIl XUMUYECKUX PEAKLUH;
Ha3bIBaTh [IPU3HAKU U YCJIOBUS IPOTEKAHUS XUMUYECKUX PEAKIIMIA;
BBISIBJISITh IIPU3HAKHU, CBUJETENBLCTBYIOIIME O NMPOTEKAHUU XUMUYECKON peakluu
IIPY BBIIIOJHEHUHM XUMHYECKOTO OIIBITA;
: COCTaBJIATH (hOPMYITBI OMHAPHBIX COCTUHEHUH;
COCTAaBJIATh YPABHEHUS XUMUUYECKHUX PEAKLIM;
coOnrofarh rnpaBuiia 6€30MacHoi paboThI IIPU MPOBEIEHUU OIBITOB;
H0JIb30BaThCS 1a00PaTOPHBIM 00OPYIOBAaHUEM U MOCYNOH;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MacChl BELIECTB;
BBIYHUCIISATH MACCOBYIO JIOJKO XUMHUYECKOI0 3JIEMEHTa 110 (popMyIie COeMHEHUS;
BBIUNCIIATh KOJIMYECTBO, OObEM WJIM MAacCy BEIIECTBA IO KOJIMYECTBY, OObEMY,
Macce peareHTOB WU IPONYKTOB PEaKLUU;
XapaKTepu30BaTh (U3UUECKHE W XHMHUYECKHE CBOMCTBA NPOCTHIX BEUIECTB:
KHCIIOpOJa U BOIOPOA;
: 10JIy4arh, cOOMpaTh KUCIOPO U BOAOPOL;
pacrio3HaBaTh ONBITHBIM IyTEM ra3000pa3Hble BEIECTBA: KMCIOPO/, BOAOPOL;
PacKpbIBaTh CMBICH 3aKOHAa ABOTaapo;
PacKpBIBaTh CMBICT MOHATUH «TETIOBOM 3(h(HEKT peakuu», «MOJSPHBIA 00beM»;
XapaKkTepu30BaTh (PU3MUECKHE U XMMUUYECKHE CBOIICTBA BOJIBI;
pPacKpbIBaTh CMBICII TOHATHS «PACTBOPY;
BBIUHCIISTH MAaCCOBYIO JIOJIIO PACTBOPEHHOTI'O BEILIECTBA B PACTBOPE;
IIPUTOTOBIISATE PACTBOPBI C ONPEIEIIEHHOM MaccoBOM J0JIEd pacTBOPEHHOTO
BEIIIECTBA,
: Ha3bIBaTh COCIMHEHUS U3YYEHHBIX KIACCOB HEOPTAHUUYECKUX BEILECTB;
XapakTepu3oBaTh (U3MUECKHMEe M XHUMUYECKHE CBOMCTBA OCHOBHBIX KJIAcCOB
HEOPraHMYECKUX BEIIECTB: OKCUIOB, KMCIIOT, OCHOBAaHUM, COJIEH;
OTIpeEIATh IPUHAJUIEKHOCTD BEUIECTB K ONpEAeICHHOMY KJIacCy COEIMHEHU;
COCTaBJISATH (hOPMYIIbI HEOPTAaHUUECKUX COEIMHEHUN N3yYEHHBIX KJIacCOB;
MPOBOJIUTH ONBITHI, MOATBEPXkKAAIOIINE XHUMHUYECKHE CBOWCTBA H3YYEHHBIX
KJIACCOB HEOPraHMYECKHUX BELIECTB;
pacro3HaBaTh OMNBITHBIM ITYTEM PAcTBOPHI KHUCIOT U IIEIOYeld MO HM3MEHEHHUIO
OKpPAaCKH MHJUKATOPA;
XapaKTepH30BaTh B3aMMOCBA3b MEK/Y KJIaCCaMU HEOPTaHUYECKUX COEMHEHUN;
packpsiBath cMmbich [lepuonnueckoro 3akona /.M. Menneneesa;
OOBACHATh (U3NYECKUN CMBICT aTOMHOTO (TIOPSAKOBOTO) HOMEpa XMMHYECKOTO
3JIEMEHTA, HOMEPOB TPYIIIBI U NTeproAa B nepuoanueckoit cucreme .M. Menneneesa;



OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOCHUS aTOMOB, CBOWCTB 3JIEMEHTOB B
npeaenax MajabiX MEPUOAOB U TIaBHBIX MOATPYII;

XapaKTepU30BaTh XUMUYECKHUE AIEMEHTHI (OT BOJOPO/AA A0 KajbliMs) HA OCHOBE
UX TOJOXEeHUsT B mepuonnueckor cucreme /.M. MenneneeBa m 0COOCHHOCTEH CTPOCHHS HX
aTOMOB;

COCTaBJISITh CXEMbl CTPOCHHUSI aTOMOB MEPBBIX 20 3JIE€MEHTOB NEPUOINYECKON
cucremsl .M. Menaeneesa;

PacKpbIBaTh CMBIC] MOHSATUM: «XUMHYECKAS CBA3bY, «AJEKTPOOTPULIATEITLHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTH (U3WYECKUX CBOWCTB BEIICCTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH;

ONPEEATh BUJI XUMUYECKON CBSI3U B HEOPTaHUUECKUX COCTUHEHUSX;

n300pakaTh CXEMbl CTPOCHHUS MOJICKYJI BEIIECTB, OOpPa30BaHHBIX pPa3HBIMH
BUJIAMH XMMHYECKUX CBSA3EH;

pacKpbIBaTb CMBIC TOHSTUUA «UOH», «KATHOH», «AHUOHY», <OJICKTPOJIUTHI»,
CHEDJIEKTPOJIUTBI», «IIEKTPOIUTHUECKAST TUCCOIUAIUS», KOKUCIUTENbY, «CTENECHb OKUCICHUS
«BOCCTAHOBHTEIIbY, «OKMCIICHHE, «BOCCTAHOBJICHHUE,

ONPEIEATh CTENEHb OKUCIICHUS aTOMa JJIEMEHTA B COCIMHEHUH,

PacKpbIBaTh CMBICI TEOPUH DIIEKTPOIUTUUECKON TUCCOLMAINY;

COCTaBJISITh yPABHEHHS 3JICKTPOJUTUUYECKON JUCCOIMAIIMN KHUCIIOT, WICJIOUEeH,
CoJIeH;

OOBSACHSATH CYIIHOCTh MPOIECCa AEKTPOIUTUUCCKOM NUCCOLMALUU U PEaKIUM
HOHHOI'O 0OM€EHa;

: COCTAaBJISITh TTOJIHBIC U COKPAIIICHHBIC HOHHBIC YPABHEHUS PEAKIIMH OOMEHa;
OTIPEICIIATH BOBMOKHOCTD MPOTEKAHUS PEaKIIMii HOHHOTO 0OMEHa;
MPOBOAUTL PEAKIMHU, TOITBEPKIAONINE KAYECCTBEHHBIH COCTAB Pa3IMYHBIX

BELIECTB;
: OIPEIEIATh OKUCIUTEND U BOCCTAHOBUTEIID;
COCTAaBJIATh YPABHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINN;
Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOW PEAKIINN;
KJIaccu(UIUPOBATh XUMHUECKUE PEAKLIMH 110 pa3IMYHbIM PU3HAKaM;
XapaKTepHU30BaTb B3aWMOCBSI3b MEXKIY COCTaBOM, CTPOCHMEM M CBOWCTBAMH
HEMETAJIJIOB;

IPOBOJIUTh ONBITHI MO TMOJYYEHUIO, COOMPAHUI0 U M3YYEHHIO XHMHUYECKHUX
CBOMCTB ra3000pa3HbIX BELIECTB: YIJIEKUCIIOT0 ra3a, aMMHaKa,
pacno3HaBaTh ONBITHBIM IyTEM TIa3000pa3Hble BEIIECTBA: YIJIEKUCIBIM ra3 u
aMMHaK;
XapaKTepU30BaTh B3aUMOCBA3b MEXAY COCTaBOM, CTPOEHHEM M CBOMICTBaMH
METAJJIOB;
Ha3bIBaTh OPraHWYECKHE BEIECTBA MO UX (popMmyse: MeTaH, 3TaH, ATHJIEH, METaHOII,
ATaHOJ, IVIMLIEPUH, YKCYCHas KHCIOTa, aMHHOYKCYCHas KHCIIOTa, CTE€apUHOBas KHCJOTA,
OJIEMHOBAsI KMCIIOTA, TIIIOK034;
OLICHMBATh BIIMSHUE XUMHUYECKOTO 3arps3HEHUs OKpYXKarolled cpeasl Ha
OpraHM3M 4YeJIOBEKa;
IpPaMOTHO 00OpaIIaThCs C BEIIeCTBAMH B TOBCETHEBHOM KU3HU
OTpEENATh BO3MOXKHOCTh HPOTEKaHHUsS pPEaKIUil HEKOTOPBIX IMpe/CTaBUTENeH
OpPraHMYECKHX BEIIECTB C KMCIOPOIOM, BOJOPOJOM, METAJIJIAMH, OCHOBAaHUSMH, FaJIOT€HAMH.
BbInmycKHUK MOJYYUT BO3MOKHOCTH HAYUYMThCS
BBIIBUTaThb U IPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3bl O XMMHUYECKUX CBOMCTBAX
BEIIECTB HAa OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTyNaTh B XMMUYECKUE PEaKIuHy,
0 XapakTepe U MPOAYKTaxX Pa3INYHbIX XUMUYECKUX PEAKLU;
XapaKTepH30BaTh BEIIECTBa [0 COCTaBY, CTPOECHUIO U CBOMCTBAaM, yCTaHABIUBATh
IIPUYUHHO-CJIEICTBEHHBIE CBA3HM MEXAY TaHHBIMHU XapaKTEPUCTUKAaMH BEILIECTBA;



COCTABJIATH MOJICKYJIAPHBIC W IIOJIHBIC HMOHHBIC YPAaBHCHUSA I10 COKpAIICHHBIM
HMOHHBIM YpaBHEHUSIM;

IMPOrHO3UPOBATH CHOCO6HOCTB BCIICCTBA IPOABIIATH OKHCIIMTCIBHBIC HWIIN
BOCCTaHOBUTEJIbHBIE CBOMCTBA C YYETOM CTENEHEH OKHCIIEHHUS AJIEMEHTOB, BXOISALINX B €ro
COCTaB;

COCTaBIIATh YPaBHEHMsI PEaKIUil, COOTBETCTBYIOIIMX IOCJIEI0BATEIHHOCTU
MPEBPALLCHUI HEOPTAHUYECKUX BELIECTB PA3JIMYHbBIX KJIACCOB;

BBIIBUTaTh M IPOBEPSITh IKCIEPUMEHTAIBHO TUIIOTE3bl O PE3ylbTaTax BO3JCHCTBUS
pa3au4YHbIX (PaKTOPOB HA U3MEHEHHUE CKOPOCTH XUMHUECKOW PEaKInu;

UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS ISl SKOJIOTMYECKH I'PaMOTHOTO IMOBEIEHUS B
OKPYKAIOLIEH CPeae;

UCIIONIb30BaTh MPUOOpPETEHHBIE KIIIOUEBbIE KOMIIETEHIIMM MPHU BBINOJIHEHUU
IPOEKTOB M y4eOHO-UCCIIENOBATEIbCKUX 3a/1a4 M0 W3YYEHHIO CBOMCTB, CIIOCOOOB MOJIYYEHUS U
pacro3HaBaHMsI BELIECTB;

00BEKTUBHO OLCHUBATh HH(bOpMaLII/IIO 0 BCHICCTBAX U XUMHUUYCCKUX MMPOLCCCAX;

KPUTHYECKH OTHOCHUTbCA K IICEBJOHAYYHOUW HHGOpManuu, HEeJ00pPOCOBECTHOM
peKiIaMe B CpesicTBaxX MaccoBOi mH(popMamu;

OCO3HaBaTh 3HAYEHHE TEOPETHUYECKUX 3HAHUM MO XUMHH JUIsl MPaKTUYECKON
JIeSITEJIbHOCTH YEJI0BEKa;

CO3/1aBaTh MOJIENIM U CXEMBI JUIS pelIeHHs y4eOHbIX M MO3HaBaTeNbHBIX 3ajlay;
NOHMMAaTh HEOOXOIUMOCTb COONIIOACHMSI NPEANUCAHUM, MpeAsiaraéMbIX B HMHCTPYKLHAX I10
HCIIOJIb30BaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUU U JIP.

1l Conep:xkanue yueOHOro mpeamera

8 kiace
BBenenune

Xumusa — HayKa O BCHICCTBAX, UX CBOMCTBaxX U MPEBpALICHUAX.

ITousiTHE 0 XUMHUYECKOM DJIEMEHTE B q)opMax €T0 CyIICCTBOBAHUA: CBO60)IHI>IX aroMax, MpoOCThIX
" CJIOKHBIX BECUICCTBAX.

[TpeBpamenus BemecTB. OTINUNE XMMUYECKUX peakiii oT puzndeckux sapiaeHuid. Poms xumuun
B J)KM3HHU YeJIoBeKa. XeMOpHIus U XeMOopoOus.

Kparkue cBeneHns U3 UCTOPUM BO3HUKHOBEHUS U pa3BuTusa xumud. [lepuon anxumuu. Ilonarue
o ¢unocopckom kamue. Xumusi B XVI B. Passutue xumun Ha Pycu. Ponp oTedecTBEeHHBIX
yUYEHBIX B CTAHOBJIEHUU XUMHUYECKOU Haykn — paboTel M. B. JlomonocoBa, A. M. Bytieposa, /1.
H. Menpeneesa.

XvMHYecKass CUMBOJIMKA. 3HAKM XUMHYECKHX JJIEMEHTOB M IPOUCXOKICHHE WX Ha3BaHUU.
Xumnueckue popmyinsl. Manexcs! u koagduumenTsl. OTHOCUTENbHbBIE aTOMHAsI U MOJIEKYJISIpHAs
Macchl. PacueT MaccoBoil 101 XUMHUYECKOTO 3JIeMeHTa Mo (hopMmyrie BelecTsa.

[Tepuoanyeckas cucrema xumuyeckux sneMeHToB Jl. . MenzaeneeBa, ee CTpyKTypa: Majble U
0oJbIIIMe TePUOBI, TPYIIIBI M MOATPYIIEI (T1aBHas U mobouHas). [lepuoaudeckas cuctemMa Kak
CIIPAaBOYHOE MOCOOME ISl MOYYCHUS CBEACHUI O XUMUYECKUX JIEMEHTAX.



Pacuernbie 3amaun. 1. HaxoxaeHue OTHOCUTENBbHOM MOJEKYISPHOM Macchl BEIIECTBA IO €ro
XUMUYECKO Gopmyre. 2. Beuncienrne MacCoOBOM O XMMHUYECKOTO IEMEHTa B BEIIECTBE 110
ero opmyre.

JlaGoparopuble ombIThl. 1. CpaBHEHHE CBOWCTB TBEPIABIX KPHCTAUIMYECKUX BEIIECTB |
pactBopoB. 2. CpaBHEHHE CKOPOCTU MCHApPEHUS BOIbI, OJEKOJIOHA M 3THJIOBOTO CIUpPTA C
(GuIBTpOBaHHOM OyMaru.

TEMA 1
ATOMBI XUMHYECKHX JIEMEHTOB

ATOMBI Kak (popMa CYIIECTBOBAHUS XUMHUYECKUX IeMeHTOB. OCHOBHBIC CBEJCHHS O CTPOCHUU
aromoB. JlokazartenbcTBa ClIOXKHOCTU cTpoeHus aromoB. Ombitel Pesepdopna. I[Tnanerapnas
MOJIENIb CTPOCHUS aToMa.

CocTaB aTOMHBIX AA€p: MPOTOHBI U HeﬁTPOHBI. OTtHocuTenbHasg aroMHas Macca. B3amMocBs3b
MOHSATHH «IIPOTOH», ((HeﬁTpOH)), «OTHOCHUTCIIbHAsA arTOMHasa MaccCay.

HM3MeHeHue uucna IIPOTOHOB B AApPC aTOMAa — O6pa3OBaHI/Ie HOBBIX XUMHNYCCKHUX DJICMCHTOB.

M3meHeHne uuciaa HEHTPOHOB B sAape aroma — oOpa3oBaHue wu30TOnOB. COBpeMEHHOE
OIpeJIeJIeHUE MOHATHS «XMMUYECKUH 31eMeHT». M30Tombl Kak pa3HOBUAHOCTH aTOMOB OJHOIO
XUMHUYECKOTO IEMEHTA.

Onektponbl. CTpoeHHE IMEKTPOHHBIX O000JIOUEK arOMOB XHMMHYECKHX 3meMeHToB Ne 1—20
nepuoanueckor cucrembl J[. M. MenneneeBa. [loHsTHE O 3aBEpIICHHOM W HE3aBEPIICHHOM
AIIEKTPOHHOM CJI0€ (SHEPTETUYECKOM YPOBHE).

HepI/IOI[I/I‘leCKaSI CUCTEMAa XHUMHUYCCKHUX OJICMCHTOB I[ . MengeneeBa u CTPOCHUC aTOMOB:
q)HSH‘leCKI/Iﬁ CMBICJT ITOPAAKOBOI'O HOMEpPA 3JIECMCHTA, HOMEpPA I'pyIllbl, HOMEpPA IICprUoaa.

W3meHeHne 4ncna 3JIEKTPOHOB HA BHEIIHEM DJJIEKTPOHHOM YPOBHE aroMa XHMHYECKOIO
3NIEMEHTa — O0pa30BaHME IMOJIOKHUTEIbHBIX U OTPHULATENbHBIX MOHOB. MOHBI, 00pa3oBaHHBIE
aTOMaM{ METAJJIOB U HEMETAJUIOB. [IpMYMHBI N3MEHEHUS METAIUIMYECKUX U HEMETAIUIMYECKUX
CBONCTB B [IEpUOJIax U IPyIIIAX.

O06pazoBanue OuHapHbIX coequHeHuil. [ToHsaTre 06 nOHHOI cBA3U. CxeMbl 00pa30BaHUs HOHHOMN
CBSI3H.

B3anMoneiicTBue aTOMOB XMMHYECKHUX 3JIEMEHTOB-HEMETAJUIOB MEXy co0oii — oOpa3oBaHHe
JIByXaTOMHBIX MOJIEKYJ MpOCThIX BemniecTB. KoBaneHTHas HemoisipHas XHUMHUYECKasl CBS3b.
ONEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBIL.

B3anMoneiicTBue aTOMOB XMMHYECKHUX 3JIEMEHTOB-HEMETAJUIOB MEX1y co0oii — oOpa3oBaHHe
OMHApHBIX COEJUHEHHH HEMEeTaIoB. OJEKTPOOTpULIaTeNIbHOCTh. [lOHATHE O KOBaJeHTHOMN
MIOJIAPHOM CBSI3H.

BzauMopeiicTBue aTOMOB XHMHYECKHX 3JI€MEHTOB-METaJIOB MCKOAY coboit — O6p3.30BaHI/IC
MCTAJUIMYCCKUX KPUCTAJIIIOB. [ToHsTHE 0 METANIMYECKOM CBS3H.

JemoHcTparuu. Mojgenu aroMOB XMMHMYECKMX d1eMeHTOB. llepuoguueckas cucrema
XUMHYECKHuX 31eMeHToB /. 1. MeHaeneena.



JlaGoparopHble OMBITEL. 3. MoaenupoBaHue MPUHIUIA JEHCTBUS CKAHUPYIOIIETO MUKPOCKOIA.
4. W3roTtoBineHuWe MOJENEH MOJIEKYT OWHApHBIX coeauHeHui. 5. HM3roToBneHue wmojenw,
WJUTIOCTPUPYIOIIEH CBOMCTBA METAJUIMYECKON CBSI3HU.

TEMA 2
IIpocTbie BemecTBa

[TonoxeHre METAIJIOB U HEMETAJUIOB B TIEPHOAMYECCKOM CUCTEME XUMHYECKUX 31eMeHToB J1. U.
MenneneeBa. Baxueiine MpocTbie BENIECTBA — METAJUIbI: JKEJI€30, ATIOMUHUNA, KaJbLIUH,
MarHui, Harpui, kanui. O0mue Gusnyeckre CBOMCTBA METAILIOB.

Baxxueiimue npocteie BeliecTBa — HEMeTasulbl, 00pa30BaHHbIE aTOMaMU KUCJIOPOAA, BOAOPO/aA,
azota, cepbl, @Qocdopa, ymiepona. CHocoOHOCTH aTOMOB XHWMHUYECKHUX OJEMEHTOB K
00pa30BaHMIO0 HECKOJIBKUX MPOCTHIX BEIIECTB — aJUIOTPOMNUs. AJIOTPOIHbIE MOAUMUKALINN
kuciopona, Gochopa um onoBa. MeTauiMyeckKHe W HEMETAJUIMYECKHE CBOWCTBA IMPOCTBIX
BemecTB. OTHOCUTENBHOCTD JICJICHUSI TPOCTHIX BEIICCTB HA METAJLIIbI U HEMETAJLIIBI.

[TocTosiunast ABoraapo. KonmumyectBo BemectBa. Mok, Momsipuast macca. Modssipablii 00beM
Fa3006pa3HI)IX BCIIICCTB. KpaTHI)IC CANHUIIBI KOJIMYECTBAa BE€IECCTBA — MHJIJIMMOJIb U KHJIOMOJIb,
MUJUIMMOJIIpHad W KWJIOMOJIApHasd MacCChl BCEIICCTBA, MPIJIJIHMOJI?IpHLIﬁ u KHJIOMOJI?IpHLIﬁ
00BEMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ uCIONBb30BaHUEM TTOHATUH «KOJTMYECTBO BEIIECTBA», «MOJISIPHAS MAccay, «MOJISIPHBIN
00BeM ra3oBy», «IIOCTOSTHHAsT ABOTAJIpO».

PacueTHble 3a1a4n.
1. Berancnenue MOJISPHOM Macchl BEIECTB IO XUMHUUECKUM (POpMyIiaM.

2. PacdeThl ¢ HCIOIB30BaHUEM IIOHATHH «KOJIMYECTBO BCIICCTBA», «MOJIAPHAA Maccay,
((MOJ'IHpHLII\/’I 00beM ra3on », K IOCTOSAHHAsA ABOFa,Z[pO ».

Hemonctpanuu. ITonydenune o3ona. OOpasupbl Oeloro W ceporo oyoBa, OEIOoro M KpacHOro
dochopa. Hekoroprle MeTamabl M HEMeTaulbl KOJIMYECTBOM BemiectBa 1 wmosb. Mogens
MOJISIPHOTO 00beMa ra3000pa3HbIX BELECTB.

Ha6opaTopHLIe ONBITEL. 6. (O3HaKOMIJICHHE C KOJIJIEKIIMEH MeTajioB. 7. O3HakoMJICHHE C
KOJIJIEKIIME HEMETAJIJIOB.

TEMA 3
CoennHeHus XMMHYECKHX 3J1IeMEHTOB

Crenenp okucienus. OnpeneneHne CTETICHH OKHCICHUS JIEMEHTOB MO0 XUMHUYECKOU dopMmyrie
coenuaeHus. CoctaBieHue GopMysl OMHAPHBIX COCAUHEHWN, OOIIMH CIoCOO0 WX Ha3bIBaAHUSI.
bunapHple coenmuHEHHS: OKCHABI, XJOpuubl, cyabdumpl u ap. CocraBieHne ux G(HOPMYIL.
[IpencraBuTenn OKCHIOB: BOAa, YIVISKUCIBIA Ta3 W HeramieHas wu3BecThb. lIpeacraBurenu
JETYYUX BOJOPOIHBIX COETUHEHUN: XJIOPOBOJOPO/ U aMMHUAK.



OcHoOBaHHUs, WX COCTaB W Ha3BaHWsA. PacTBOpHUMOCTh OCHOBaHMH B Boje. Tabmuia
PacTBOPUMOCTH THJIPOKCHIOB U cosiei B Boje. IIpencraBurenu mienoden: rTuIpOKCHIblI HATpus,
K U Kaublus. [loHATHE O KauyeCTBEHHBIX peakuusax. Muaumkaropsl. M3mMeHeHHne OKpacku
WHJMKAaTOPOB B LICJIIOYHOU Cpenie.

Kucnotel, ux coctaB u HaszBanws. Kmaccudukamus xucnot. [IpencraBuTenu KHUCIOT: cepHas,
COJISiHas M a30THAas. MI3MEeHeHne OKpacKu MHIUKATOPOB B KUCIIOTHOM Cpee.

Conu xak Ipou3BOHBIE KMCIOT U OCHOBaHMN. VX cocraB u Ha3zBaHus. PacTtBopuMocTh coneil B
Bozie. [IpeacraBurenu comneit: Xaopua HaTpus, KapooHat u Gocdar KambIus.

AMop(dHbIE U KPUCTAJUTMYECKHE BEIIECTBA.

MexMounekynsipHble B3auMOJCHCTBUS. THUIBI KPUCTAIIIMYECKUX PELIETOK: HOHHAs, aToMHas,
MOJIEKYJISIpHAs U MeTaJIndeckas. 3aBUCUMOCTh CBOMCTB BEUIECTB OT THIOB KPHCTAJUITMUECKHUX
pEIeTOoK.

BemectBa MOJICKYIISIDHOI'O WM HCMOJICKYIISIPHOI'O CTPOCHMUS. 3aKOH MOCTOSHCTBA COCTaBa JJIA
BCHICCTB MOJICKYJIIAAPHOI'O CTPOCHMU.

YucTtele BellIeCTBA U CMECH. HpI/IMepr KUIOKUX, TBEPABIX U ra3006pa3HHX cmeceii. CBolicTBa
YHUCTBIX BCIICCTB H cMmeceii. 1x coctaB. MaccoBass U 0oObeMHas JO0JIM KOMIIOHCHTA CMCCH.
PaC‘leTBI, CBA3aHHBIC C HCIIOJIb30BAHUECM IMOHATHA <«JOJIA.

Pacuersble 3agayn. 1. Pacyer mMaccoBOM M 00OBbEMHOM HOJIE€H KOMIIOHEHTOB CMECH BELIECTB. 2.
Brluncienne MaccoBoil J0JiM BEIIECTBA B PAcTBOpPE IO M3BECTHOM Macce pacTBOPEHHOTO
BEIIECTBA W Macce pacTBopuTens. 3. BplunciieHMe Macchl pacTBOPSIEMOIO BEIIECTBA U
pacTBopUTEIIst, HEOOXOAUMBIX JIJIsl IIPUTOTOBJICHUS ONIPEIETICHHON MacChl pacTBOpa ¢ U3BECTHOM
MacCOBOM J10JI€H PaCTBOPEHHOIO BEIIECTBA.

Hemoncrpanuu. OOpa3ipl OKCHUIOB, KHCIOT, OCHOBaHHM U coyieid. Mojenu KpHCTaTUTMUYeCKUX
peuIeToK XJopuaa HaTpus, anmMasa, okcuaa yriepona (IV). B3peiB cmecu Booposia ¢ BO3IyXOM.
Cnoco0wI pazneneHust cMeceit. JucTuiuisiius BobI.

JlaboparopHbie OmbITHL. 8. O3HaKOMIIGHHE C KOJUIEKIMEeW OKcuaoB. 9. O3HaKOMJIEHHE CO
cBoiictBamu ammuaka. 10. KadectBennas peakuus Ha yriekuchblii ra3. 11. Onpenenenue pH
PacTBOPOB KHUCIIOTHI, MEJIOUX U BOnbl. 12. Onpenenenue pH TUMOHHOTO B SOJIOYHOTO COKOB HA
cpese mionoB. 13. O3HakomiieHHe C KoJiekuueu comieit. 14. O3HakoMJIeHHE C KOJUICKIIUEH
BEIICCTB C pa3HBIM THIIOM KPHCTAJUTMUECKOW  pemieTku. M3roroBiieHWe  Mojenei
KPUCTAIITUYECKUX pemieTok. 15. O3HakomiieHue ¢ 00pa3iioM ropHO MOPOIBL.

TEMA 4
HN3meHeHus1, MpoUCXoAsIME C BeleCTBAMH

IlonsTHE sBJIEHMNM KaK W3MEHEHHMH, IPOUCXOASIIMX C BEIIECTBaAaMU. SIBICHMSA, CBS3aHHBIE C
W3MEHEHUEM KPHUCTAJUIMYECKOTO CTPOEHUS BEIIECTBA IPHU IOCTOSHHOM €ro COCTaBe, —
¢uznueckue spiaeHus. Dusnueckue SBIEHUS B XUMHHM: JUCTWUISALUS, KpPUCTAJUIM3aIMS,
BbIIIapMBaHUE U BO3TOHKA BEUIECTB, LICHTPU(YTUPOBAHUE.



SIBIIeHNs, CBSI3aHHBIE C U3MECHEHMEM COCTaBa BEIECTBA, — XUMHUYECKUE peakunu. [IpuzHaku n
YCIIOBHS MPOTEKAHUSI XUMHUYECKUX peakuuid. [lonarue 06 3K30- U SHAOTEPMUUYECKUX PEAKIIUSX.
Peakuun ropeHuss Kak 4YacTHBIM Clydad DJK30TEPMUYECKMX PEaKLMH, IPOTEKAIUIUX C
BBIJICIICHUEM CBETA.

3akOH COXpaHEHHMsI MacChl BEINECTB. XHMMHUYECKHE YypaBHEHHs. 3HAYCHHE WHICKCOB H
ko3¢ ¢unentoB. CocTaBieHne ypaBHEHUNH XUMUYECKUX PEaKIUil.

Pacuetsl o xumMu4ecKkuM ypaBHeHUsIM. PerieHue 3a7au4 Ha HaXOXKJ€HUE KOJMYECTBA BEIIECTBA,
Macchl WM 00beMa MPOAYKTA PEAKIIUU IO KOJIMYECTBY BEIIECTBA, MACCE WIIH 00bEMY HUCXOHOTO
BCIICCTBA. Pacuernl ¢ ucmonn30BaHHMEM MOHSITHS «I0JIs1», KOorga HCXOJHOC BCIICCTBO AAaHO B
BHJIE pacTBOpa C 3aJaHHOM MacCOBOM JOJ€d PAaCTBOPEHHOIO BEIIECTBA WA CONEPKUT
OTpeIeNICHHYIO JIOJI0 MTpUMeCEii.

Peaxuun paznoxkenus. [lonsatue o ckopoctn XuMudeckux peakuuil. Karanuzaropel. @epMeHTHI.

PeaKIII/II/I COCAMHCHUA. Karammtnueckne W HEKaTAJIMTHYECKHE pCakuunu. O6paTI/IMI)Ie n
HeoOpaTuMble peakLUu.

Peaknun 3amerieHus. DJIEKTPOXUMUYECKHUI Pl HANPSHKEHUH METAIOB, €r0 HCIOIb30BaHUE
JUIS TIPOTHO3UPOBAHMS BO3MOXKHOCTU TMPOTEKAHHS PEAKIUNA MEXIYy METaUIaMU U PacTBOPAMHU
KHUCJIOT. Peakiinu BBITECHEHUS! OJJHUX METAJUIOB U3 PACTBOPOB UX COJICH APYTMMH METaJJIAMH.

Peaknnm oOMmena. Peakninu HeHdTpanu3anuy. YCIOBHsI POTEKAHUS peakinii oOMeHa B pacTBOpax
J10 KOHIIA.

Tumnel XUMHYECKUX peaKHI/Iﬁ (HO IMPU3HAKY «YUCIO U COCTaB MCXOAHBIX BCHICCTB U IIPOAYKTOB

peakiuu») Ha MpUMepe CBOMCTB BOABI. Peakius pasiokeHus: — 3JIEKTPOIN3 Boabl. Peakiuu
COCMHEHUS — B3aMMOJACHCTBUE BOABI C OKCHUJIAMH METAJUIOB M HeMeTtawioB. l[loHsThe
«TUIPOKCHUIBDY. Peakuuu 3aMemeHuss — B3aUMOJCWCTBHME BOJBI C IICJIOYHBIMU H

[ICJIOYHO3EMENIbHBIME  MeTa/ulaMi. Peaknuum oOMeHa (Ha TpuMepe THApOiu3a Cyiabhuaa
ATIOMHUHHS U KapOuia KaabIlus).

Pacuernrie 3amaun.

1. Briuucienne mo XUMHYECKUM YpaBHCHHUAM MacCChl WM KOJMYCCTBA BEIICCTBA I1O HU3BECTHOU
Macce WM KOJHMYECTBY BEHICCTBA OHOTO W3 BCTYMAIOIIMX B PEAKIMIO BEIIECTB MJIU MPOIYKTOB
peakiuu.

2. Brrluncnenne Macchl (KOJMYECTBA BEIIECTBA, 00beMa) MPOAYKTA PEaKIMH, €CIH W3BECTHA
Macca UCXOIHOTO BEIIEeCTBA, COJEPIKAIIETO OTPENIEICHHYIO 0TI MPHUMECEH.

3. Brruncienne Macchl (KOJIMUECTBAa BEIIECTBAa, 00BbEeMa) MPOMYKTa PEaKIMH, €CIM W3BECTHA
Macca pacTBOpa M MaccoBast OISl pACTBOPEHHOTO BEIIECTBA.

Hemonctpanuu. [Ipumeps! Gusnueckux sBICHUHN: a) MaBleHHE mapaduHa; 0) BO3rOHKAa MO
Wi OEH30MHOM KHCIIOThI; B) pacTBOpEHHE IepMaHraHara Kajus; r) IudQy3us TyIUCTBIX
BEIIECTB C TOpsIled JaMIOYKU HakanuBaHus. [IpuMeprpl XMMHUECKHX SIBJICHHI: a) ropeHue
Marausi, ¢ochopa; 0) B3aUMOACHCTBHE COJISTHOW KHCIOTBI C MPaMOPOM WM MEJIOM; B)
nosyaerure ruapokcuaa meau (I1); T) pacTBopeHHe MOMYyYEHHOTO THUAPOKCHIA B KHCIIOTaX; JI)



B3aumogierictere okcuma Mmeau (II) ¢ cepHOM KHCIOTOM TpW HAarpeBaHWU; €) pPa3IoKEHUE
MepMaHTaHaTa KaJWs; ) B3aUMOACHCTBHE Pa30aBIEHHBIX KUCIOT C METAJJIAMH; 3) PA3JIOKEHUE
HEPOKCH]IA BOIOPO/A; 1) SIEKTPOIIU3 BOBI.

JlaGopaTopHbI€ ONBITHI.

16. [IpokanuBanue MeM B IJIAMEHH CIIUPTOBKH.

17. 3amemenue Meau B pactBope xsopuaa menu (1) xemne3om.
TEMA 5

IIpakTukym Ne 1

IIpocreiimme onepaunu ¢ BemecTBOM

1. [TpaBuiia TexHUKH 6€30MacCHOCTH MpU padoTe B XuMHueckoM kabunete. [Ipuemsl oOpateHus
¢ J1abopaTopHBIM 00OPYIOBAaHUEM U HarpeBaTelbHBIMU IPUOOPAMH.

2. HabnroneHus 3a M3MEHEHUAMHU, TPOUCXOSIIUMU C TOPAIEH CBEYOH, M X ONKCaHUE.
3. AHaan3 OYBEI U BOJBI.

4. Ilpu3Haky XUMUYECKUX PEaAKITUH.

5. IlpuroToBiieHUE pacTBOpa caxapa v ONpEICIEHHE MAaCCOBOM JIOJIM €r0 B PACTBOPE.
TEMA 6

PacTBOopenune. PacTBophbl.

CBoiicTBa pacTBOPOB JIEKTPOJIUTOB

PactBopenue kak pusnko-xumuueckuii mpouecc. Ilouarue o ruaparax u KpUCTaUIOrHiparax.
PactBopuMocTs. KprBble pacCTBOPUMOCTH KaK MOJIEb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX
BEILIECTB OT Temneparypsl. HachlllieHHBIE, HEHACBIIIEHHBIE U MIEPECHIEHHBIE PACTBOPBI.
3Ha4eHHE PaCTBOPOB VIl IPUPOABI U CEIBCKOTO XO35AMCTBA.

[TonsiTrie 00 MEKTPOTUTHUECKOMN TUCCONMALINN. DNEKTPOJIUTHI U HEATIEKTPOIUTHI. MexaHu3m
JUCCOLIMAIIMY 3JIEKTPOJIUTOB C Pa3IMYHbIM TUIIOM XUMUYECKOH cBsi3u. CTeneHb
AIEKTPOJIUTHUECKOHN auccoruanuy. CuiibHbIE U caa0ble SIeKTPOTUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU AIEKTPOIUTUUECKON Juccounanuu. MloHHble ypaBHEHUs
peakuuii. YcaoBUs MPOTEKaHUS PEaKIMU OOMEHa MEX Y SJIEKTPOIUTAMU IO KOHIIA B CBETE
HMOHHBIX IIPE/ICTABIICHUMN.

Knaccudukarys HOHOB M MX CBOWCTBA.

Kucnotsr, ux xknaccudukanus. Jlucconuanus KUCIOT U X CBOWCTBA B CBETE TEOPUU
IEKTPOIUTHIECKON JUCCONMAUU. MOJNIEKYISIpHbIE U HOHHBIE YPAaBHEHUS PEAKIIUA KUCIIOT.
B3anMonencTBie KACIOT ¢ METaUIaMH. DIEKTPOXUMUYECKHUN psAJT HAIPSHKEHU METAIIOB.
B3anMoznelcTBre KUCIOT ¢ OKCUAAMU METAUIOB. B3auMonencTBue KuciaoT ¢ OCHOBaHUSAMU —



peakmus HeuTpanu3anuu. B3anmoaeicTBue KUCIOT ¢ colsiMu. Mcronbp3oBaHue TaOIUIIBI
paCTBOpI/IMOCTI/I JJIA XapaKTepI/ICTI/IKI/I XUMHNYCCKHUX CBOI\/JICTB KHUCIIOT.

OcHoBanusl, ux Kiaccupukanus. Jlucconnanis OCHOBaHUHN U UX CBOWCTBA B CBETE TEOPHU
ANEKTPOJIMTHYECKON Jucconrauu. BzanmMoaencTBue OCHOBAHUM ¢ KMCIOTAMH, KUCIIOTHBIMU
OKCHJIaMU U coisiMu. Vcronb30BaHue TaONUIIbI pACTBOPUMOCTH ISl XapaKTEPUCTUKHU
XUMHYECKUX CBOMCTB OCHOBaHMMN. Pa3noxkeHne HepacTBOPUMBIX OCHOBAaHUM IIPU HAIPEBAHUH.

Comnu, ux KaccuuKanus ¥ JUCCOIMALNS Pa3IMUHBIX TUIIOB colieil. CBOICTBa coJieii B CBETE
TEOPHUU IIEKTPOITUTUYECKON Tucconranuu. BzanmoaerncTBue coieil ¢ MeTaJulaMy, YCIIOBUS
IIPOTEKAHMS ITUX peakuuii. BzanmonelicTBue coeil ¢ KUCI0TaMu, OCHOBAHUSMU U COJISIMU.
Hcnonb30BaHue TabIMIIBI PACTBOPUMOCTH JIJIsl XapaKTEPUCTHKH XMMUYECKUX CBOMCTB COJIEH.

O6o006mueHne cBeeHui 00 OKCHIax, UX KIACCH(PHUKALNU 1 XUMUYECKIX CBOWCTBAX.

I'eneTnueckue pAaabl METAJLJIIOB 1 HEMETAJLJIOB. I'enernueckas cBA3b MCXKIY KilacCaMu
HCOPTaHNYCCKUX BCIICCTB.

OKHCIINTEIFHO-BOCCTAHOBUTEIILHBIE PCAKIUH. OKHCINUTETb U BOCCTAaHOBHTCJIb, OKHCJICHUC 1
BOCCTAaHOBJICHUC.

Peakuuu noHHoro 0OMEHAa U OKHCJINUTENbHO-BOCCTAHOBUTEIbLHBIE pC€aKIuu. CocraBneHnue
ypaBHCHI/Iﬁ OKHCIHNTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKL{I/Iﬁ MCTOAOM JJICKTPOHHOTI'O OajaHca.

CaoiicTBa IMPOCTBIX BCHICCTB — MCTAJIJIOB U HCMCTAJIJIOB, KHUCJIOT U COJIEH B CBETE
Hpe,[[CTaBJ'IeHI/Iﬁ 00 OKHMCIIUTEIbHO-BOCCTAHOBUTEILHBIX Imponeccax.

JemMoncTpanuu. McnpiTanue BEmeCTB U UX pacTBOPOB Ha 3JEKTPONPOBOAHOCTD. [[BrkeHue
OKpAaIIEeHHbIX HOHOB B 3JIEKTPUYECKOM I10J1€. 3aBUCUMOCTb 3JIEKTPOIPOBOIHOCTU YKCYCHOM
KHUCJIOTBI OT KOHIIEHTpalUuK. B3auMoaencTBue NUHKa C CEPOM, COJSTHONU KUCIIOTOU, XJIOPUIOM
menu (II). Topenue marnus. BzaumoneicTBre XJI0PHO U CEPOBOOPOTHOM BOJIBI.

JlabopaTopHbI€ OTBITHI.

18. BzauMoseiicTBuE pacTBOPOB XJIOpUAa HaTpus U HUTpaTa cepedpa. 19. [lonydenue
HEpPacTBOPUMOIO THAPOKCUIA U B3aUMOJEHCTBHE ero ¢ kucioTamu. 20. BzaumonelicTBie Kuciaor
¢ ocHoBaHHUAMHU. 21. B3anMopaelcTBHE KHCIOT C OKCHAAaMU METallIoB. 22. B3aumoaeicTue
KHCJIOT ¢ MeTayuiaMu. 23. B3aumopaencTBre KUCIOT ¢ cosiMu. 24. BzanmMoaeicTBre mieaodei ¢
Kucioramu. 25. B3anmoaelicTBre menoYe ¢ OKCHaaMHi HEMETaJIoB. 26. B3auMojelicTre
nienoyeil ¢ conssmu. 27. TlonydyeHue u cBoiicTBa HEPACTBOPUMBIX OCHOBaHMM. 28.
BsanMogeiicTBre OCHOBHEIX OKCHUIOB € KHcaoTaMu. 29. B3anMoneiicTBie 0CHOBHBIX OKCHJIOB C
Bomoi. 30. BzanMonelicTBre KUCIOTHBIX OKCHUIOB C Itesiodamu. 31. Bzaumopgeicreue
KHUCJIOTHEIX OKCUIOB ¢ Boxoil. 32. B3anMoneiicTBue coitell ¢ kuciaoraMu. 33. B3zaumonelicTBue
coneil ¢ menouamu. 34. BzaumozeiictBue coineli ¢ comsimu. 35. BzauMmonelicTBre pacTBOpoB
CoJIeH ¢ MeTaJlJIaMu.



TEMA 7
IpakTukym Ne 2
CBoiicTBa pacTBOPOB IEKTPOJIUTOB

6. CBoiicTBa KUCTOT (pElIeHHE SKCIIEPUMEHTAIBHBIX 33]1a4), OCHOBAHHM, OKCHUJIOB U COJICH.

9 kaace
IToBTOpEeHUE OCHOBHBIX BONPOCOB Kypca 8 Kiiacca
BBenenue B kypc 9 kiacca

XapakTeprucTUKa 3JIEMEHTA 10 €T0 MOJI0KEHUIO B IEPUOANYECKON CUCTEME XUMUYECKUX
anemenToB /1. . MenneneeBa. CBoiCTBa OKCHUOB, KMCIIOT, OCHOBAHUM U COJIEN B CBETE TEOPUU
UEKTPOIIUTUYECKON AUCCOLUALMH U IPOLIECCOB OKUCIIEHUSA-BOCCTAHOBJICHUS. | eHeTnyeckue
psizibl MeTaJlIa U HeMeTaJla.

[TonsiTue o nepexoqHbIX neMeHTax. AM(OTEpHOCTh. ['eHeTHUeCKuil psiJ IEPEXOJHOTO
JJIEMEHTA.

Ilepnonuyecknii 3aKOH M IIEPUOINYECKAs] CHCTEMAa XUMHUYeCKuX 31nemeHToB J[. . Menneneesa B
CBETE YUEHHMsI O CTPOEHHH aTtoMa. VX 3HaueHue.

Jlaboparopusrii onibIT. 1. [TomydeHue ruipoKCcHIa MUHKA U HCCIISIOBAaHUE €0 CBOWCTB. 2.
Mognenuposanue nocrpoenus Ilepuonuueckoit cucrems! JI.1.Menneneesa. 3. 3amelenue
&KeJie30M Menu B pactBope cynbgara menu (11). 4. 3aBUCMMOCTh CKOPOCTH XMMUYECKOM peakiuu
OT IIPUPOJIBI PEArNPYIOLUX BELIECTB HA IPUMEPE B3aUMOACHCTBHSI KUCIIOT ¢ METAJIJIaMH. 5.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKOHN PEaKIIMK OT KOHIIEHTPAlM1 pEearupyrollinuxX BEIIECTB Ha
pUMepe B3auMOCHCTBUS IIMHKA C COJITHON KUCIIOTOM pa3iuyHON KOHIIEHTpaluu. 6.
3aBHCHUMOCTb CKOPOCTH XMMHYECKOM pEeaklMy OT IUIOLIAIN COIPUKOCHOBEHUS PEarupyroIInx
BelIeCTB. 7. MofenupoBaHue «KUISIIETOo clos». 8. 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peakuuy OT TeMIEePaTypbl PearupyrolIuX BEIECTB Ha IPUMEPE B3aUMOAECUCTBUS OKCUAA MEAU
(1) ¢ pacTBOopoM CepHOIT KHCIIOTHI Pa3IMYHON TeMIrepaTypsl. 9. PasnoxkeHnue nepokcuaa
BOJIOpOJIa C MOMOIIbI0 okcuaa mapranua (IV).

TEMA 1
MeTaiabl

ITonoxxeHne METAILIOB B HepI/IOJ:[PI‘{CCKOﬁ CUCTEMEC XUMHUYCCKHUX DJICMCHTOB I[ H. Menneneena.
Mertannuueckas KPpUCTAJUINYCCKAA pCHICTKA U MCTAJITIMUCCKAA XUMUUICCKAsl CBA3b. O6IJ_II/IG
(I)I/I3I/I‘-ICCKI/IC CBOMCTBa METAJLIIOB. CHJ'IaBBI, HUX CBOMCTBA M 3Ha4eHHEe. XMMHUYECKHUE CBOICTBA
METaJJIOB KaK BOCCTAHOBUTEIICH. 9HeKTpOXI/IMI/IquKI/Iﬁ pAn HaHpiI)KeHPIf/'I MCTAJIJIOB U €T0
HCITIOJIB30BAHUC I XapPaKTCPUCTHKU XUMHUYCCKUX CBOICTB KOHKPCTHBIX METAJIJIOB. CniocoOsl



HOJYYSHHS] METAJJIOB: TIHPO-, THAPO- U dICKTpoMeTaTyprus. Koppo3us MeTaioB U CriocoObl
OOpBOBI C HEH.

OO011ast xapakTepUCTHKA MIETOYHBIX MeTau1oB. Metasuibl B mpupoze. Oouiue crnocoObl Ux
nonyuenusi. Ctpoenue aromoB. [l{enounble MeTamIbl — MPOCTHIE BEIECTBA, NX (PU3NUECKHE U
XUMHYECKHUE CBOMCTBA. BaxxHeNIMe COEIMHEHHUS EI0YHbIX METAJUIOB — OKCUbL, TUAPOKCUBI
U COJIU (XJIOpUIbI, KApOOHATHI, CYAb(AaThl, HUTPATHI), KX CBOMCTBA U MPUMEHEHUE B HAPOIHOM
xo3siicTBe. Kanuiiuble ynoopeHus.

OO011as xapakTepuCcTHKa A1EMEHTOB MaBHOU noarpymnisl 11 rpynmnel. CtpoeHne aToMoB.
[1enoyHO3eMeNbHbIE METAJIIBl — MPOCTHIC BEIIECTBA, UX (PU3MUYECKUE U XUMUYECKHE CBOWCTBA.
Baxwneiinme coeJMHEHNS ET0YHO3EMETbHBIX METAJIOB — OKCHUJIbI, THIPOKCHU/IBI U COJH
(xmmopuibl, KapOOHATHI, HUTPATHI, CYIb(arsl U pocdarel), UX CBOMCTBA M MPUMECHECHHE B
HapOJIHOM XO3sICTBE.

Anromunnii. Ctpoenue atoma, GU3NIecKre 1 XUMHUUECKHUE CBOMCTBA MTPOCTOTO BELIECTBA.
CoenuHeHNs aTIOMUHUS — OKCHJI M THAPOKCU, MX aM(pOTepHbIit XapakTep. Baxxneiimue conun
amoMuHus. [IpuMeHeHne anfoMUHUS U €r0 COeIMHEHUH.

XKeneso. Crpoenue aroma, GU3HIECKUE U XUMUYECKHE CBOMCTBA TIPOCTOTO BEIISCTRA.
I'enernueckue psaabl Fe2+ u Fe3+. KauectBennnie peakuuu Ha Fe2+ u Fe3+. Baxueitmue conu
JKese3a. 3HaueHUE JKele3a, €ro COSIMHEHUH U CIJIaBOB B IIPUPOJIE U HAPOJHOM XO3SMCTBE.

Hemoncrpanuu. O0pa3ipl METOYHBIX U MIEIIOYHO3EMENTBHBIX MeTauioB. OOpas3Iibl CIIJIaBOB.
B3auMoneiicTBue HaTpus, TUTUS U KaJblKs ¢ BOIOK. B3aumoselicTBre HaTpust 1 Mardus ¢
KucinopoaoM. B3anmonerictBrue metaiios ¢ HeMeTaiamu. [lonydenue ruapokcuios xenesa (11)
u (III).

JlaGoparopHsie onbIThl. 10. B3aumoneiicTBre pacTBOPOB KUCIIOT U cojiel ¢ metamamu. 11.
O3zHakomiieHue ¢ pyramu xenesa. 12. OxpalimBaHue MIAMEHU COJISIMH LETOYHBIX METAJIOB.
13. [NomyyeHue ruJpoKcHIa HaTpUsl U UcclleioBaHKe ero cBoicTB. 14. [lonydyenue ruapokcuaa
KaJbLUs U HCCIIeN0BaHue ero cBOUCTB. 15. [lonydyenune ruapokcuia aroMUHUS UCCIEN0BAaHUE
ero cBoicTB. 16. B3aumoneiicTBue xenesa ¢ consiHoi kucnoToi. 17. [lonydyenrue ruipokcuoB
xenesa (1) u (111) u u3ydeHue ux cBOMCTB.

TEMA 2

IIpakTukym Ne 1

CBoiicTBa MeTaJIJIOB M UX COeTMHEHUI

1. OcymiecTBieHUE ENOYKH XUMUYECKUX MPEBPAIICHUN METaJIIOB.
2. IlonyueHue 1 CBOMCTBA COETMHEHUI METAIOB.

3. Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha PACIIO3HABAHUC U TOJTYUCHUC BCIICCTB.



TEMA 3
Hemetananl

O6ma${ XapaKTCpUCTUKAa HEMETAJJIOB: ITOJIOKCHHUE B HepI/IO,I[I/ILIeCKOI\/'I CHCTEMCEC I[ .
MCH,I[GJ'IGGBa, 0COOEHHOCTH CTPOCHHA aTOMOB, SJICKTPOOTPHUIATECIIPHOCTE KaK MEpa
CHEMCTAJUIMYHOCTH Y, PAd SJICKTPOOTPUIATCIILHOCTH. KpI/ICTaJ'IJ'II/ILIeCKOG CTPOCHNEC HEMCTAJIIIOB
— IPOCTHIX BCUICCTB. AJ'IJ'IOTpOl'II/IH. duzndyeckre cBoMcTBa HeMeTaIoB. OTHOCHTEIIFHOCTD
MMOHATUM «METAJLI», KHEMCTAJID).

Bonopoxa. [Tonoxkenue B nepruoguueckoi cucteMe xumMuueckux aineMenToB . . Menneneena.
Crtpoenue atoMa ¥ MOJIeKyJbl. DU3NYECKHE U XUMUYECKHE CBOMCTBA BOJIOPOA, €T0 MOTYyICHUE
U IPUMEHEHUE.

O6mas xapakrepuctuka ranoreHoB. Ctpoenue atoMoB. [IpocTsie BemecTBa, uX GU3NUECKUE U
XUMHUYeckre cBoicTBa. OCHOBHBIE COETMHEHUS TaJOTEHOB (TaJlOr€HOBOAOPOABI U TaJIOTeHHIBI),
uX cBoiicTBa. KauecTBeHHas peakuus Ha XJIOopuA-HOH. KpaTkue cBeneHus o xjiope, opome,
¢drope u none. [I[pumenenre raJloreHOB U UX COCIUHEHUI B HAPOJTHOM XO3SMCTBE.

Cepa. Ctpoenue atoma, aJlIOTPOIUs, CBONCTBA U IPUMEHEHUE POMONYECKOM cepbl. OKCHABI
cepsl (IV) u (VI), ux nonyuenue, cBoiictsa 1 npuMeHeHue. CepoBoJOPOHAS U CEPHUCTAS
kucaoThl. CepHasi KUCJIO0Ta U €€ COJIU, UX IIPUMEHEHUE B HapoJHOM Xo3diicTBe. KauecTBeHHas
peakius Ha Cylb(aT-1uoH.

Aszot. CTpoeHne aToMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOTO BellecTBa. AMMHUAK, CTPOCHUE,
CBOWCTBa, MOJTy4YeHHe U puMeHeHne. Comm aMMOHUS, MX CBOWCTBA U puMeHeHne. OKCHIbI
azota (II) u (IV). A3oTHas Kucnora, ee cBoiicTBa U npuMeHeHue. HUuTparsl 1 HUTPUTHI,
npoOJiemMa X CONepKaHUsI B CEITbCKOXO3SHCTBEHHOM NPOAYKIIMH. A30THBIE YIOOPEHHSI.

®ochop. CtpoeHue aroma, aIoTpOIUs, CBOWCTBA 6€710ro U KpacHoro ¢ocdopa, ux
npumenenue. OcHoBHbIE coenuuenus: okeun pocdopa (V), oprodochopnas kuciora u
docharsl. DocopHbie y1oOpeHus.

VYrnepon. CTpoeHue aroMa, aJljIOTPOINs, CBOMCTBA aJNIOTPOIHBIX MOAU(DUKALINNA, TPUMEHEHUE.
Oxkcunpt yrnepoza (I11) u (IV), ux cBoiicTBa u mpumenenne. KauecTBeHHas peakius Ha
yrieKuciblii ra3. KapOoHaTsl: KanbLuUT, cojia, MOTalll, UX 3HaU€HUE B IPUPOJIE U KUZHU
yenoBeka. KauecTBeHHas peakius Ha KapOOHAT-HOH.

Kpemuuii. Ctpoenue aroma, KpUCTaJUIMYECKUI KPEMHUH, €To CBOMCTBa U mpuMeHeHue. Okcua
kpemuus (IV), ero npupoaasie pasHoBUAHOCTH. CHIIMKAThl. 3HaU€HHE COSTMHEHU KPEMHUS B
JKUBOU U HEXUBOU npupoze. [IoHsTHEe 0 CUIMKATHOW POMBIUIEHHOCTH.

Hemonctparu. O6pa3ipl raTloreHOB — MPOCTHIX BEMIECTB. B3anmoeicTBre rajJoreHoB ¢
HaTpueM, allfoOMUHUEM. BeITecHeHre XJIopoM Opoma UiTh ofa U3 pacTBOPOB MX COJEH.

B3anmopeiicTBre cepbl ¢ METAIUIAaMH, BOJIOPOJIOM U KUCIOPOAOM.

B3anMonelicTBiEe KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEMIBIO.



[Normnomenne yriemM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTanoBneHne Menu U3 ee okcuaa
yriem. O0pa3ibl PUPOAHBIX COSAUHEHH XJ1opa, cepbl, hocdopa, yriepona, KpeMHHUSL.
OO0pa3ipl BOXHEHIINX I HAPOJHOTO XO3HUCTBA Cylb()aToB, HUTPATOB, KapOOHATOB, (pocaros.
OG6pa3s1ibl cTeKsa, KEpaAMHUKH, IIEMEHTA.

Jlaboparopusie onbiThl. 18. [lonydyenne u pacrno3znaBanue Bogopoaa. 19. PactBopenue
NepMaHraHara Kajlus Wid MeAHOro Kyrnopoca B Boje. 20. O3HaKOMJIEHHE C COCTaBOM
MUHEpanbHOM Bonbl. 21. KauecTBeHHas peakius Ha rajloreHu1-uonsl. 22. [Tomyuenue u
pacro3HaBaHue kuciopona. 23. ['openue cepbl Ha BO3Ayxe U B kuciopoze. 24. CroiicTBa
pa30aBiIeHHON CepHOW KHCIOTHL. 25. M3ydyeHue cBOMCTB amMuaka. 26. Pacio3naBanue cosei
aMmMoHus. 27. CBoMCTBa pa30aBICHHONW a30THOM KUCIOTHI. 28. B3anmoneicTBue
KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI ¢ Menblo. 29. ['openue pocdopa Ha Bozayxe u B
kuciopoze. 30. Pacno3snaBanue docdaros. 31. [openue yris B kucinopoze. 32. [lomydenue
YrOJILHOM KUCIIOTHI M M3y4eHHE ee cBoUCTB. 33. [lepexon kapOoHATOB B ruApoKapOoHaThI. 34.
Pasnoxenne runpoxapbonara Harpus. 35. [lonydeHne KpeMHEBOW KHUCIOTHI H U3yYCHHE €€
CBOMCTB.

TEMA 4
IpakTukym Ne 2
CBolicTBa HeMeTaJI0B U X COeJUHEeHU I

4. Pemienue skcriepuMeHTaNIbHBIX 3a7a4 1o Teme «[loarpymnmna kuciaopona», o reme
«[Ioarpynmna rajoreHoB».

5. Pemrenune skcriepuMeHTaANBHBIX 3a1a4 110 TeMe «lloarpynmel azora u yrepona».
6. Ilonydenue, coOupanue U pacro3HaBaHUE ra3oB.

TEMA 5

O0oO0menne 3HAHNI 110 XMMHH 32 KyPC OCHOBHOM IIKOJIbI

Dduznyecknii CMBICT MIOPAAKOBOI0O HOMEpA 2JICMCHTA B HGpHO}IH‘I@CKOﬁ CHUCTEMEC XUMHNUYCCKUX
anemenToB /1. . MenieneeBa, HoMepoB nepuoja U rpymnibl. 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB JIEMEHTOB M UX COCAMHEHM B IEPUO/AX U IPYIIAX B CBETE NPEACTABIECHUHN O
CTPOEHHUH aTOMOB AIEMEHTOB. 3HAYEHHUE IEPHUOANUYECKOTO 3aKOHA.

TI/IHH XUMHUUYCCKUX CBSISGI>'I H TUIIBI KpI/ICTaJ'IJ'II/I‘IeCKI/IX peHIGTOK. BBaI/IMOCBﬂSI) CTpOGHI/Ifl n
CBOWCTB BEIIIECTB.

Knaccudukanus XuMUYECKUX peakIUi 10 pa3IuYHbIM NpU3HAKaM (YHCII0 U COCTaB
pearupyromux 1 00pa3yrolmxcs BeIeCTB; TEII0Boi 3(h(eKT; ucronp30BaHne KaTaan3aropa;
HalpaBJIeHUE; N3MEHEHHE CTETIEHEeH OKUCIIEHUS aTOMOB).

[IpocTeie u cnoxHbIe BeniecTBa. Metauibl 1 HeMeTallibl. [ eHeTH4YecKue psabpl MeTasia,
HEMeTaJlIa v epexoaHoro Meramia. Okcuasl (OCHOBHEIE, aM()OTEpHBIE U KUCTIOTHBIE),



TUAPOKCHUIBI (OCHOBaHUS, aM(OTEpHbIE THIPOKCHUIBI U KUCIIOTHI) U COJIH: COCTAB,

KJaccu(uKanus 1 o0Ire XUMHUYECKHE CBOMCTBA B CBETE TEOPHH AEKTPOIUTHUECKON

JUCCOoMalliy 1 HpCI[CTaBHCHI/Iﬁ 0 poueccax OKUCICHUA-BOCCTAHOBJICHUA.

IV Temaruyeckoe miiaHupoBaHue

8 kJ1acc
Ne Paznen Koi-Bo U3 aux
4acoB K.p.(a.) JLp.(kom- IL.p.(xomn-
BO) BO)
1 BBenenue. 12 1 5
ATOMBI XUMHYECKHUX 3JIEMEHTOB
2 IIpocThie BemecTBa 7 1 2
3 CoequHEHNS XUMHYCCKUX 14 1 8
2JIEMEHTOB
4 | U3MmeHeHus1, MpOUCXOIAIINE C 12 1 2
BEIIECTBAMHU
5 | Ilpaktukym 1 «IIpocteiimue 3 6
OIepaIyy ¢ BEeIICCTBAMIY
6 | PactBopenue. PacTBOphI. 19 1 18
CaoiicTBa pacTBOpOB
JJIEKTPOJIUTOB
7 | IIpaktukym 2 «CBoiicTBa 1 2
PacTBOPOB JIEKTPOJIUTORY
Hroro 68 5 35 8
9 ki1acc
No Paznen Koi-Bo N3 aux
4acoB K.p.(u.) JLp.(xon- IT.p.(u.)
BO)
1 | Beeaenue. O0mas 10 1 9
XapaKTePUCTUKA XUMHUYECKHIX
AJIIEMEHTOB U XUMHYECKHX
peaxkuui
2 | Merasl 17 1 8 1
3 Hemerannsr 28 1 18 2
4 | IlpoeKTHas AEATEITbHOCTD 3
y4amuxcs
5 O00011eHne 3HAaHUH 10 XUMHHA 10 2
32 Kypc OCHOBHOM HIKOJIBI
Hroro 68 5 35 3







