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I. [TogcHuTeILHAA 3aNIUCKA

Pabouast mporpaMma 1o XMMHUU SBJISCTCS aalTHPOBAHHOM, NpeaHa3HaueHHou s aeteit ¢ 311P,
HaxOoAIINXCs Ha OOYYCHUH Ha JOMY.

OcHoBoli aganTupoBanHo# padoueit mporpammsl sBisitoTes PI'OC OO0 (yTBEpKACH MPUKA30M
MunucrepctBa obpazoBanus U Hayku P ot17.12.2010 Ne1897), AOOIT OOO MBOY Illkona
Ne59 r.0.Camapa. Pabouast mporpamma pa3zpaboTana Ha OCHOBE:

*  @enepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHIApPTa OCHOBHOIO OOIIETO
o0pa3oBaHUs, YTBEPKJACHHOTO MpUKa3oM MuHHCTEpcTBa 00pa3oBaHus U Hayku PO ot
17.12.2010 r. Ne 1897; AOOITI OOO MBOY lkomna Ne59 r.o. Camapa.

[IporpammMbl  ocHOBHOTO 00Omiero oOpa3oBanuss 1o xumuu 8-11 Kimaccel, aBTOPCKOM
nporpammel O.C.I"'abpuensna, A.B.Kynmosoit, M.: JIpoda,2015..

[Iporpamma opuentupoBana Ha YMK :

Yyeonuk «Xumus. 8knacey ['abpuensu O.C.- M.: lIpoda,2016.

YueOnuk «Xumus. 9xnace» ['abpuensu O.C.- M.: JIpoda,2017

[Tporpamma o xumMuu pazpaboTaHa Ha OCHOBE HAyUHBIX, 0OOCHOBAHHBIX [10/IXOJIOB K HU3Y4YEHUIO
OCHOBHBIX 3aKOHOB OOLIeH XUMHUM CIHUPaAJbHOW MOJENH, NMPEayCMaTPUBAIOLICH MOCTENEHHOE
pa3BUTHE U YIIyOJIEHHE TEOPETHUUECKUX IPEJCTaBICHUNM IPU JIMHEHHOM O3HAKOMJIEHUM C
OMIIMPUYECKUM MaTE€pUaAIOM

JlaGopaTopHble M MpakTHUECKHUE paboThl pa3BUBAIOT HMHTEPEC K XHMHUM Kak Hayke,
AKTUBU3HMPYIOT IO3HABATEIbHYIO JIEATEIBHOCTh YyYalllMXCsl HA YPOKE M BO BHEYPOYHOE BpEMs.
Ha ypokax XuMuM ywanigecs CaMOpEaIM3yrTCs 4Yepe3 HKCIEPUMEHTAIBHYI0 M IIPOCKTHYIO
JeSTENIbHOCTb, YTO NPUBOJUT K YMEHHUIO BUAETh XMMHMUYECKHE MPOOJIEMBbI, CTaBUTh BOIPOCHI
KJIaCCU(UIIMPOBaTh, HAOJIO/aTh, MPOBOJUTh XUMHUYECKUHW HKCHEPUMEHT, JeJlaTh BBIBOJABI U
YMO3aKJIIOUeHUs, OOBSCHATh, JIOKa3blBaTh, 3aIlMIIATE CBOM HJEH, JaBaTh OINpPEAEICHUs
MOHATUSAM

Heau oOyyenuss XuMum:

1) ¢opmupoBanue y oOy4arolMXCs YMEHHsI BUJETh M TIOHMMATh IEHHOCTh OOpa3oBaHMUS,
3HAUMMOCTh ~XUMHUYECKOTO 3HAHHWS JJIs KaXJOr0 YeJOBEKa HE3aBUCMMO OT  €ro
MpoPECCHOHAIBHON ~ NIEATENIbHOCTH; YMEHHUS pa3iaudarh (aKThl W OIEHKH, CpPaBHUBATH
OIICHOYHBIE BBIBOJIBI, BHUJETh HUX CBSI3b C KPUTEPUSIMH OIIEHOK U CBSI3b KPUTEPUEB C
OTPENIETICHHON CHCTEeMOM IIeHHOCTeH, (GOpMYIHpOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

2) ¢hopMupoBaHHe y 00y4arOIIMXCs HEIOCTHOTO MPEICTABICHHS O MUPE U POJIM XUMHH B

CO3/IaHUU COBPEMEHHOM eCTECTBEHHO-HAyYHOW KapTUHBI MUpPA; YMEHUS OOBSICHATh OOBEKTHI U
MIPOLIECCHl  OKPYKAIOIIEH JIEUCTBUTENBHOCTH — NPHUPOAHOW, COLMAIBHOM, KYyJIbTYPHOH,
TEXHUYECKOMN Cp€abl, UCITIOJIB3YyS NJIA OTOro0 XHUMHWYCCKHUE 3HAHUA,

3) mpuoOpereHue  OOyJArONIUMHUCA OMNBITA PAa3HOOOPA3HOW JEATEIHHOCTH, TIO3HAHUS U



CaMOIIO3HAHUS; KITIOYEBBIX HaBBIKOB (KIIOYEBBIX KOMIETEHTHOCTEH), UMEIOLIUX YHUBEPCATLHOE
3HaYeHHUE IS PA3IUYHBIX BHUJIOB JEATEILHOCTH: PpEIICHUs NpoOieM, NPUHATHS pEIIeHHH,
NOWCKa, aHamm3a W 00paboTku HMH(POPMAIMK, KOMMYHHUKATUBHBIX HaBBIKOB, HaBBIKOB
U3MEpEHU, COTpYAHUYECTBa, 0€30MacHOr0 0OpAICHHS C BEIIECTBAMU B TIOBCEAHEBHOM KU3HHU.

AnanTupoBaHHas padoyasi NporpaMMa NpU3BaHa pelIMTh Psij 3aa4: 00pa3oBaTebHbIX,
BOCIIUTATEIbHbIX, KOPPEKIIHOHHO — Pa3BUBAIOIMX.

33[[3‘{3MI/I U3yYCHUSA SIBJIASIOTCH:

oOpa3oBartejibHbIe: GOPMHUPOBAHNE CHCTEMbl XMMHUYECKUX 3HAHUN KaK KOMITOHEHTA
€CTECTBEHHOHAYYHOW KapTUHBI MUPA; Pa3BUTHE JUYHOCTH 00YJArOIITUXCS, UX
WHTEIJICKTYaTbHOE U HPABCTBEHHOE COBEPIICHCTBOBAaHUE, JOPMUPOBAHUE Y HUX
TYMaHUCTUYECKUX OTHOIICHUN U YKOJIOTUYECKH IIeJIECO00Pa3HOTO TTOBEICHHUS B OBITY U B
TPYAOBOM JESATEIBHOCTH;

BOCHIUTaTebHbIE: pOpMHUpPOBaHUE YMEHUI 0e3011acHOr0 00pallleHus ¢ BEIIECTBAMU,
WCIIOJIb3YEMBIMHU B TTIOBCETHEBHOM KH3HH; BBIPA0OTKA TOHUMAaHUS OOIIECTBEHHON TTOTPEOHOCTH
B Pa3BUTHU XMMUH, a TaK:Ke (POPMUPOBAHHUE OTHOIICHUS K XUMHUH KaK K BO3MOKHOH 00acTu
OyyIlIei MpakTHIEeCKOU IeATeTbHOCTH.

KOPPEKLHOHHO — PA3BMBAIOLIME: PA3BUTHE U KOPPEKLMSA: BHUMAaHUS, BOCIIPUATHS,
BOOOpa)KEHUs, MaMSITH, MBILLUIEHUS, PEYH, SIMOLIMOHAIILHO — BOJIEBOI cephl.

N3ydeHne nIKoJIbHOIO Kypca XUMUU TPEJCTAaBIISIET 3HAYUTENbHbIE TPYJHOCTHU AJIs AETEN C
3I1P B crity 0COOCHHOCTEH MX MMO3HABATENBLHON ACATENLHOCTH. [ 9THX NeTel XapaKTepHBbI
HEJ0CTAaTOYHBIN YPOBEHb PA3BUTHS JJIOTUUECKOT'O MBILUIEHHUS], 3aTPYJHEHHS B YCTAHOBJICHUU
IPUYMHHO-CJIEICTBEHHBIX CBsI3€l, CHI)KEHHAs! 1aMATh, OTCTaBaHUE B Pa3BUTUU pedu. B cBs3u ¢
ATUM y4Yalyecs 3aMeJIEHHO OBJIa/IEBAIOT HEOOXOUMBIMU 000OIIEHHBIMU XUMUYECKUMHU
IIPEJICTaBICHUSMU U OHATHAMH, IUIOXO 3alIOMUHAIOT XUMUYECKHE IPOLECCHI U MOHATHUSA ,
3aTPYAHAIOTCS B aHAIM3€ U 0000IIEHNH KOHKPETHBIX XUMUYECKHUX (DaKTOB, B TOHUMaHUU
3aKOHOMEPHOCTEN XUMUYECKHUX ITPOLIECCOB.

Ha ypokax XMMHU IIKOJIBHUKHU HYKJAIOTCS B CHIEIMAIbHO OPraHM30BaHHON TTOMOIIH,
HaIlpaBJIEHHOW Ha TO, YTOObI 0OJIETYUTh UM YCBOEGHHE yueOHOro Marepuania. Pekomenayercs
HEKOTOpas pa3rpy3ka MporpamMmmsl 3a C4eT OCBOOOXKIEHUS OT CIIMILKOM CJIOKHOTO JJIsl HUX WU
HE UMEIOIIEr0 MEPBOCTEIIEHHOr0 3HaU€HUsl MaTepuaia, OT U3JIMIIHEN JeTalnu3alnu.

BricBoOOXK 1ato111eecs BpeMsi peKOMEHAYETCsl MCTI0Ib30BaTh 171l U3y4eHHs U pazdopa 0cobo
3HAUYMMBIX XUMUYECKUX IPOLIECCOB U MOHATHH .

[Tpu pabote ¢ nerbmu ¢ 3I1P HyHO aKTUBHO IIPUBJIEKATH JOMOJIHUTENbHBIN HATJISAHBIN
MaTepuai, TEXHUUECKHUEe CPeICTBA 00yUeHUs, a TaK)Ke YUUTh JIeTeil paboTaTh C y4eOHUKOM.
Bonwmnyto pons B o0yuennu aereit ¢ 3I1P urpaer MakcumanbHOE COCTaBIEHUE PA3HOOOPA3HBIX
OTIOPHBIX «AMATOK», CIIOBAPUKOB, TAOJIHI] U CXEM.

[TpenogaBanue xumuu B 8-9 Kilaccax BeJeTCs MO MporpaMMam o0IIe00pa3oBaTeIbHON IIKOIIbI, B
KOTOpPBIE BHECEHBI CIIEYIOINE M3MEHEHHUS: IPOTpaMMa paccunTana Ha 34 Hexenu(u3 pacyéra
0,5 yaeOHOTO Yaca B HENEIIO).

8 kimacc — 17 41 (34 ypoka)



9 xmacc — 17 1 (34 ypoka)

Yacth yacoB (ImpakTUyecKkas) rnepeaaHa ajis CaMOCTOSTEIIFHOTO 00yUeHHUS 10T KOHTPOJIEM
YUUTEIIS.

I1 IINTAHUPYEMBIE PE3YJIbTATDBI

JInuHOCTHBIE Pe3yabTaThl U3y4YeHHs NpeaMeTa:

Y ydenuka OynyT cpopMuUpoOBaHbI:

* ©IUMHCTBO M LEJIOCTHOCTh OKpPYXKAIOUIEro MHUpPa, BO3MOXXHOCTH €ro IO03HAaBAEMOCTH U
00BSICHUMOCTH Ha OCHOBE JIOCTHKCHUN HAYKU;

* COOCTBEHHOE IIEJIOCTHOE MHPOBO33pPEHHE: OCO3HAHHWE MOTPEOHOCTH W TOTOBHOCTU K
caM000pa30BaHUIO, B TOM YHUCIIE U B paMKax CaMOCTOATEIbHOWU AESTEIbHOCTH BHE IIKOJBI;
OIICHUBAThH >KM3HEHHBIEC CUTYAI[UU C TOYKH 3pEeHHsI 0e30MmacHOro odpasa »U3HH U COXpaHEHUs
3]I0pOBbBS;

* OIICHKA 5KOJIOTHYCCKOI'0 pucCKa B3aMMOOTHOIIICHHUI YE€I0BEKa U IIPpUPOILI;

* JKOJIOTMYECKOE MBIIIJICHHE: YMEHHE OIICHUBATh CBOK JIESATEIBHOCTh M IOCTYIKH JIPYTHX
JIOACH C TOYKU 3PEHMSI COXPAHEHHUSI OKPYXAIOLIeW Cpeibl - rapaHTa >KM3HU U OJaromnoiaydus
JIFonei Ha 3eMute.

MeTanpeaMeTHble pe3yJIbTaThl 0CBOCHMS :

MertanpeameTHble pe3yabTaThl BKIOYAOT OCBOCHHBIE 00YUYaIOIIUMUCS MEXKIIPEAMETHBIE
HOHATHUS U YHUBEpCalbHbIe yueOHbIe NeiCTBUS (peryasTUBHbBIE, TI03HABATEIIbHbIE,
KOMMYHHUKATHBHBIE).

MesxknpeaMeTHbIe NOHATHS

YcinoBuem (OpPMHUPOBaHHS MEXKIPEIMETHBIX TOHSATHHA, TaKMX, KaKk cHUCTeMa, (axT,
3aKOHOMEPHOCTb, (DEHOMEH, aHaJM3, CHUHTE3 SBJIAETCS OBIaJIeHUE OOYy4aroIlMMHUCS OCHOBAMU
YUTATEIbCKON KOMIETEHLNH, NPUOOpPETEeHHE HABBIKOB pabOThI ¢ MHQOpMaIMel, ydacTue B
IPOEKTHOH JiesATeNbHOCTH. B OCHOBHOM IIKOJIe Ha BCeX MpeaMerax OyaeT mpoaospkeHa pabora
1o (opMHPOBAHUIO U Pa3BUTHIO OCHOB YMTATENbCKOW KomMneTeHuuu. OOydaronumecs: OBIaaAeoT
YTEHUEM KaK CpeJCTBOM OCYILECTBJIEHUS CBOMX JaJbHEHUIIMX IUIAHOB: TPOJODKEHUS
o0pa3oBaHMsl U €aMOOOpPa30BaHUS, OCO3HAHHOIO IIJIAHUPOBAHUS CBOETO aKTyaJlbHOTO U
NEpCHEeKTUBHOIO Kpyra 4YTeHHs, B TOM 4YHCIE JOCYrOBOro, MOJIIOTOBKM K TpPYIOBOH U
COLIMATIBHOW  JESTENbHOCTU. Y  BBINYCKHUKOB Oyzner copMUpOBaHa MOTPEOHOCTh B
CHUCTEMaTHMYECKOM YTEHHUHU KaK CPEACTBE MO3HAHMs MHpa U ceOs B 3TOM MHpeE, TapMOHHU3ALUU
OTHOIIIEHU YeJIOBEKa U OOIIECTBA, CO3aHUU 00pa3a «IoTpeOHOTO OYIyIIEeTo.

IIpu n3y4yeHun yuyeOHbIX NpeAMETOB YUCHUK HAYYUTCSH:

YCOBEPILIEHCTBOBAThH MPUOOPETCHHBIE HA TIEPBOM YPOBHE HABBIKM PadoThI ¢ HH(pOpMauMeld u
nono’HiIT ux. OHM cMOTryT paboTaTh € TEKCTaMH, MPeoOpa3oBBIBATH U WHTEPIPETHPOBATH
COJIEpXKANIYIOCs B HUX MH(GOPMAIINIO, B TOM YHCIIE:

* CUCTEMaTU3UPOBATh, COIMOCTABIATh, AHAIU3HPOBATh, 0000IIATH W HUHTEPIPETHPOBATH
nH(}OpMaInIo, COACPIKAITYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BHEKTaX;

* BBIJICNIATh TJABHYI0O M HM30BITOUHYIO WH(OPMAIIMIO, BBIOJIHATH CMBICIIOBOE€ CBEpPTHIBAHHE
BBIZICIICHHBIX (DAKTOB, MBICIICH; MPEACTaBIAT, MH(POPMAIMIO B CXXATOW cioBecHOU ¢dopme (B
BUJIE TJIaHA WJIM TE3MCOB) U B HATJISIIHO-CUMBOJUYECKOU dopMe (B BUJE TaOmuIl, TpadhuIecKux
CXEM M MarpamMm, KapT MOHITHI — KOHIENTYAJIbHBIX THarpamMM, OTIOPHBIX KOHCIIEKTOB);

* 3aTIOJTHSATH U JIOTIONHSTH TAOJUIIbI, CXEMBI, THAarPAMMBI, TEKCTHI.

B xone u3yueHusi Bcex y4eOHbIX IPeIMETOB YUEHUK HAYUUTCS:



NpHOOpeTaTh ONBIT TNMPOEKTHOW /esITeJILHOCTH Kak 0co0oi (opmbl yueOHO paloThI,
CHOCOOCTBYIOIIEH BOCIUTAaHUIO CaMOCTOSATEIBHOCTH, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH,
NOBBINICHUIO MOTHBAIMM M 3()(PEeKTHBHOCTH y4eOHOW MAEATENHHOCTH; B XOJE pealnu3aluu
UCXOJIHOTO 3aMbIClla Ha IPAKTUYECKOM YPOBHE OBJAJCIOT YMEHUEM BBIOMpATh aJleKBaTHbIE
CTOSIIEH 3aJadye CpeincTBa, MNPUHUMATh pEIIeHHs, B TOM 4YHCIE W B CUTyalusax
HeomnpeneaeHHocTH. OHM  MOMydaT BO3MOXHOCTb Ppa3BUTh CIOCOOHOCTh K pa3paboTke
HECKOJIbKMX BApUAHTOB pEUICHWH, K TOUCKY HECTaHJIAPTHBIX pPEUICHUH, TOUCKY |
OCYILECTBIICHUIO HanboJIee IPUeMIIEMOTr0 PELICHHUS.
[lepedeHp KIIIOYEBBIX MEXKIIPEIMETHBIX MMOHSATHHA OMpPEIeNseTcss B X0 pa3paOdOTKU OCHOBHOU
00pa3oBaTeNbHON MIPOrpaMMbl OCHOBHOT'O 001ero o0pa3oBaHMs 00pa30BaTeIbHOM OpraHu3anuu
B 3aBUCHMOCTH OT MAaTepUAIbHO-TEXHUYECKOTO OCHAIICHHUS, KaJIpoBOro IMOTEHIHMANA,
UCIIOJIb3YEMBbIX METOJIOB pabOThI U 00Pa30BaTENbHBIX TEXHOIOTUH.
B cootBerctBinm ®I'OC OOO BbIIENAIOTCA TPH TPYIIBI YHUBEPCAIBHBIX YUEOHBIX NEHCTBUIA:
peryJsTUBHbIE, IO3HABATENIbHbIE, KOMMYHUKATHBHBIE.
PerynstusHbie YY ]|
1. YuyeHHK HAy4YMTCH OIpeNeNATh LEeNU OOydeHUs, CTaBUTh M (OPMYJIHPOBATh HOBBIE
3aJaud B y4yeOe W TO3HABATEIBHOH JEATENbHOCTH, Pa3BHBATh MOTHBBI M WHTEPECHl CBOCH
IIO3HABATEJIbHOM JeSITEbHOCTH;
aHAJTM3UPOBATH CYIIECTBYIOIINE U INIAHUPOBATH OyIymIue 00pa3oBaTeIbHbBIE PE3yIbTATHL;
UAECHTU(PHUIMPOBATH COOCTBEHHBIE MPOOJIEMBI U ONIPEIEIIATh [IaBHYIO IPOOIIEMY;

BBIJIBUTaTh BEPCHHM pEHICHUs TNPOoOJIeMbl, (HOpMyTUpOBaTH THIIOTE3BI, NPEABOCXHIIATH
KOHEYHBI! pe3yJbTar;

CTaBUThb L€JIb JAESITEIbHOCTH HA OCHOBE OIPENEICHHOW NpOOJIEMbl M CYIIECTBYIOIIMX
BO3MOKHOCTEH;

dopmynupoBaTh y4eOHbIE 3aJaud KakK [Iard JOCTIDKEHHsI TIOCTAaBICHHON IIeJH
NeSITeIbHOCTH;

00OCHOBBIBATh 1IEJIEBBIC OPUEHTUPHI M MPUOPUTETHI CCHUIKAMU HA IIEHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTHYECKYIO IIOCIIEI0BATEIBHOCTD I11arOB.
2. YdeHuK Hay4yuTCd IUIAHUPOBATH IIyTHM JOCTMIKEHUs LEIed, B TOM YHCIE
aJIbTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢h(peKTUBHBIE CIIOCOObI pelIeHus] yUeOHbIX U
MO03HABaTEJIbHBIX 33/1a4;

olpeneNaTh HeoOXOIuMble JEHCTBHE(S) B COOTBETCTBUM C Yy4eOHOH M IO3HABAaTEIbHOM
3aJaueil ¥ COCTABIIATh AITOPUTM UX BBITTOJHEHHS,

00OCHOBBIBaTh M OCYILECTBIJIATH BbIOOp Hambosnee 3((HEKTUBHBIX CHOCOOOB pELICHUS
y4eOHBIX U MMO3HABATEIbHBIX 33/1a4;

OIpeNeNIATE/HaX0IUTh, B TOM YHCJIE€ U3 NPEAJIOKEHHBIX BapUAHTOB, YCIOBHUS JUIS
BBITIOJIHEHHS YIEOHOW U MO3HABATEIHLHOM 3a/1a4H;

BBICTPAaWBaTh >KU3HEHHbIE IUIAHBl Ha KpaTKOCPO4YHOE Oynyiiee (3asBISATh LIEJEBbIE
OpPUEHTHUPBI, CTABUTH a/IEKBATHBIC UM 33/Ia4H W TIpeJIaraTh JeHCTBUS, yKa3biBas 1 000CHOBBIBAS
JIOTMYECKYIO MOCIIEeI0BATEIbHOCTD 1aroB);

BBIOMPATH M3 MPEIIOKEHHBIX BAPHAHTOB U CAMOCTOSITEIIHHO MCKATh CPEACTBA/PECYpPCHI s
pelLIeHHs 3aJa4n/IOCTHKEHUSI LIeNH;
COCTABIIATH TUIAH PEIICHUS MPOOIEMBI (BBITTOTHEHHS IPOSKTA, IPOBEICHUS HCCIIEIOBAHU);

OTpeNeNATh MOTEHIMATIbHbIE 3aTPYAHEHUS INpPH peleHHH y4eOHOW U IO3HaBaTeIbHOMN
3a]]a9u ¥ HaXOJUTh CPEJICTBA TSl UX YCTPAHCHUS;

OIUCHIBATh CBOW OMBIT, OOPMIISIsL €ro A mepeAay APYrUM JIIOJSAM B BUJE TEXHOJIOTHH
pelIeHus: MPaKTUYECKUX 3a7a4 ONpeaesIeHHOTO KJlacca;

IUTAHUPOBATh U KOPPEKTHPOBAThH CBOIO MHIMBUAYAIBEHYIO 00pa30BaTEIbHYIO TPAEKTOPUIO.
3. Y4YeHHK HAYYUTCSl COOTHOCHTH CBOM JICHCTBHSI C IUIAHHPYEMBIMH pe3yIIbTaTaMH,
OCYILECTBIISATH KOHTPOJIb CBOEH JIESITEILHOCTH B MPOLIECCE JOCTHKEHUS pe3yabTara, OlpeaesTh
CrocoObl EeUCTBUN B paMKaX NpPEIOKEHHBIX YCIOBUN M TpeOOBaHUil, KOPPEKTUPOBATh CBOU
JIeMCTBUS B COOTBETCTBHU C U3MEHSIONIEICS CUTYaIHeH;



OIIPEAEIATH COBMECTHO C IEJarOrOM U CBEPCTHUKAMH KPUTEPHUHM IIJIAHUPYEMBIX PE3YIbTaTOB
Y KpUTEPHUH OLICHKU CBOEH yueOHOM NIeATeTbHOCTH;

CHCTEMAaTH3HpPOBaTh (B TOM YHUCIIE BHIOMPATh NPHOPUTETHHIC) KPUTEPUHU IUIAHUPYEMBIX
pE3yJIbTaTOB U OLICHKU CBOEH JCSTEIBbHOCTH;

OTOMpaTh MHCTPYMEHTHI JUIsl OIICHWBAaHUS CBOEH JESATEIBHOCTH, OCYLIECTBISTH
CaMOKOHTPOJIb CBOEH JEATEIBbHOCTH B PAMKAX MPEUI0KEHHBIX YCIOBHH U TpeOOBaHMIA;

OLICHMBATh CBOIO JESTEIBHOCTb, apryMEHTUPYs IMPUYMUHBI JTOCTHIKEHUS WIH OTCYTCTBHS
IUTAHUPYEMOT'O pe3yibTaTa;

HaXOJUTh JAOCTAaTOYHBIE CPEACTBA ISl BBHIIIOJHEHUS Y4E€OHBIX NEHCTBUIl B M3MEHSIOLLEHCS
CUTYallUX W/WIK NPU OTCYTCTBUU IUIAHUPYEMOTO PE3yJIbTAaTa;

paboTtasi 1Mo CBOEMy IUIaHy, BHOCHTh KOPPEKTHBBI B TEKYIIYIO NESTEIBHOCTh HAa OCHOBE
aHaIM3a M3MEHCHMHM CUTyalud [ IOJY4YeHHMs  3aIUIAHUPOBAHHBIX  XapaKTEPUCTHUK
IPOAYKTa/pe3ynbTara;

YCTaHABIMBATh CBSI3b MEXKIY IOIYYCHHBIMH  XapaKTCPUCTHUKAMU  INPOLYKTa U
XapaKTEepUCTHUKAaMU IIpoliecca JESITENbHOCTM M IO 3aBEPIICHHUU JIEATEIBHOCTH IIpejiaraTh
M3MEHEHHNE XapaKTEPUCTUK ITpoLecca sl MOJIYyYEHUs YIYUIICHHbBIX XapaKTePUCTHUK IIPOLYKTa;

CBEpSITb CBOM JIEHCTBUS C LEIbIO U, INPU HEOOXOJUMOCTH, HCHPABIATH OIIMOKU
CaMOCTOSITENIBHO.

4. Y4YeHUK HAy4YuTCA OLICHUBATh IPAaBUIbHOCTh BBIIIOJHEHUS Yy4yeOHOW 3aaauu,
COOCTBEHHBIE BO3MOXHOCTH €€ PelICHUS;
OIpEAEIATh KpUTEPUHN IPABUILHOCTH (KOPPEKTHOCTH) BBIIOJIHEHNS YUeOHOMU 3a1auH;
aHAJIM3UpOBaTh U OOOCHOBBIBATh NMPUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTApHs IS
BBITIOJIHEHHS YIEOHOU 3a/1a4u;

CBOOOJTHO I0JIb30BAThCs BHIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKU U CaMOOLIEHKH, UCXOJs U3
1EJIN ¥ UMEIOLITUXCS CPEICTB, pa3inyasi pe3yabTaT U CIIOCOOBI IEHCTBHIA;

OLIEHUBATh MPOJIYKT CBOEH JEATENIbHOCTH 10 3aJaHHBIM W/WIM  CaMOCTOSITENIbHO
OIpe/IeIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEJIBIO ESATEIIbHOCTH;

00OCHOBBIBaTh JOCTHKUMOCTh I€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHELIIHUX PECYPCOB;

(bUKCUPOBATh U aHATU3UPOBATh AMHAMUKY COOCTBEHHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.
S. Bnagenue ocHoBaMH CaMOKOHTPOJIS,, CAMOOLEHKH, MIPUHITHSI PELICHUH U OCYILECTBICHUS
OCO3HAHHOT'0 BBIOOPA B yueOHOM 1 mo3HaBaTenbHOU. O0yyaromuicss CMOXKeT:

Ha0JII0/1aTh U aHAJU3UPOBATH COOCTBEHHYIO YU4E€OHYIO U MO3HABATEJIbHYIO JESATEIbHOCTh U
JeSITeIbHOCTD JPYTrUX 00yJaroImuxcs B Ipolecce B3auMOIIPOBEPKH;

COOTHOCUTH pe€ajibHble M IJIAaHUPYEMblE pPe3yNlbTaThl WHAUBUIYyalIbHOW 0Opa3oBaTeIbHOM
JEATENIBHOCTH U JEJIaTh BBIBOBI;

NPUHUMATH pellIeHUE B y4eOHOIN CUTyalli U HECTH 3@ HETO OTBETCTBEHHOCTH;
CaMOCTOSITENILHO OIPEJEIIATh MPUUMHBI CBOETO ycIleXa WIN HeycleXxa U HaXOAUTh CIIOCOObI
BBIXO/Ia U3 CUTYyallUH HEYCIIeXa;

PETPOCIEKTUBHO ONpEAENATh, Kakhe JeHCTBHA 10 PpELICHUI0 Y4eOHOH 3agaud WIu
napaMerpbl 3TUX JEWCTBUM MPUBEIM K IMOJYYEHUIO HMEIOLIErocss MpoaAyKTa Y4eOHO
JESTEIILHOCTH;

JEMOHCTPUPOBaTh MPHUEMbl PETYIALUU MCUXOPHU3UOIOTUYECKUX/ IMOLMOHAIBHBIX
COCTOSHUM  Jns  JoCcTibkeHHs d(dexra  ycrnokoeHuss  (YCTpaHEHHs  3MOIMOHAIBHOM
HaANPSDKEHHOCTH), (P eKTa BOCCTaHOBIECHUS (OciabiieHusl MpOsBIEHUN yTomileHus), 3ddexra
AKTUBU3AIMH (TIOBBIILIECHUS ICUXO(PH3NOTOTMYECKON PEaKTUBHOCTH).

ITo3naBaresibHbIe YY ]|

6. YuyeHHMK HAy4YMTCsl ONpEACTATh IOHATHS, CO374aBaTh OO0OOIIEHHs, YCTaHaBIMBATb
AQHAJIOTUM, KJIacCU(QHUIMPOBATh, CAMOCTOSITEIIbHO BBIOMpATh OCHOBAaHHUA W KPUTEpUU IS
KJaccu(uUKaluy, YCTaHABIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBS3HM, CTPOMTH JIOIMYECKOe
paccyXeHue, yMo3akitoueHne (MHAYKTUBHOE, 1€ TyKTUBHOE, TI0 aHAJIIOTUH) U JIeJaTh BHIBOJbL;



noadupaTh CJIOBa, COMOMYMHEHHBIC KIIOYEBOMY CJIOBY, ONPEACISIONIME €ro NMPU3HAKU U
CBOMCTBA;

BBICTPAUBaTh JIOTHYECKYIO LIENIOYKY, COCTOSALIYIO M3 KJIKOYEBOI'O CJIOBA U CONOJAYMHEHHBIX
€My CJIOB;

BBIJICJIATH OOIIMI MPU3HAK BYX WJIM HECKOJIBKUX IPEAMETOB WU SBICHUNA U OOBACHATH X
CXOJICTBO;

OOBEIUHATD MPEAMETHI U SBJICHUS B TPYIIBI 110 ONPEIEICHHBIM MPU3HAKAM, CPAaBHUBATD,
KiaccuuIupoBath 1 000011aTh (DaKThI U SBJICHHUS,

BBIJICJIATH SIBJICHUE U3 OOIIETO psijia APYTUX SBICHUH;

OTIpeIeNsATh O0CTOSTENbCTBA, KOTOPBIE MPEAIIECCTBOBAIM BO3HUKHOBEHUIO CBSI3U MEXKIY
SBJICHUSIMU, U3 3TUX OOCTOSITEIBCTB BBIACHATH ONPEACISIONINE, CIIOCOOHBIE OBITh MPUYMHOM
JAHHOTO SIBJICHUS, BBIABIISATH IPUYUHBI U CIICACTBUS SIBICHUN;

CTPOUTH PACCY)KICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBJICHUSM U OT YaCTHBIX
ABJICHUH K OOLIMM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCyKICHUE Ha OCHOBE CPaBHEHMS NPEAMETOB U SIBJICHMM, BBIAEIAS IPU ITOM
o01Ire MPU3HAKY;

U3JIaraTh MOJIyYEHHYI0 HH(POPMALUIO, MHTEPIPETUPYS €€ B KOHTEKCTE peIaeMoil 3a1auu;

CaMOCTOSITENIbHO YKa3bIBaTh Ha MH(OPMAIUIO, HYKIAIOUIYIOCS B MPOBEPKE, MpeniaraTte u
IPUMEHSITH CIIOCOO MPOBEPKH IOCTOBEPHOCTU UH(POPMALUY;

BepOaIn30BaTh SMOIMOHANILHOE BIIEYaTIIEHNE, OKa3aHHOE HAa HETO HCTOUHUKOM;

OOBSICHATH SIBIICHUSI, TIPOILIECCHI, CBS3H M OTHOIICHMS, BBISBIISIEMBIE B X0/I€ O3HABATEIHHON
U UCCIENOBATENbCKON JESITeNbHOCTH (NMPUBOAUTH OOBSCHEHHE C M3MeHeHueM (opmbl
MIPEACTABIICHHUS; OOBACHSTH, IETATU3UPYS WIIK 0000111as1; 0OBSICHATH C 3aJJaHHON TOYKU 3PEHHUS ),

BBISIBJISITH M HA3bIBaTh MPHUUYMHBI COOBITHS, SBJICHUS, B TOM YHCIIE BO3MOXXHbIE / Hanbomee
BEPOSATHbIE IPUYUHBI, BO3MOJXKHBIE TIOCIEACTBHUS 3aJaHHOW MPUYMHBI, CAMOCTOSITEIILHO
OCYIIECTBIISISI MPUUMHHO-CIIEICTBEHHBIN aHaIH3;

JieNlaTh BBIBOJ HAa OCHOBE KPUTHYECKOTO aHalIM3a Pa3HbIX TOYEK 3pPEHHs, IOJITBEPKIATh
BBIBOJI COOCTBEHHOM apryMeHTaluel Wik CaMOCTOSTENIbHO OTy4YeHHBIMU JAHHBIMHU.

7. YuyeHuK HayyHMTCsl CO3/1aBaTh, IPUMEHATh U IMpeoOpa3oBbIBaTh 3HAKU M CHUMBOJIBI,
MOJIETIM U CXEMBI JJIs PellIeHUs] y4eOHbIX U MO3HABATeNbHbIX 33/1a4;

0003Ha4YaTh CHUMBOJIOM U 3HAKOM MPEIMET U/WUJIH SIBICHUE;

OTIpeNIeNATh JIOTHYECKUE CBA3M MEXIY MpeIMeTaMi W/UIIH sBJIEHUsMH, 0003HaYaTh JaHHBIE
JIOTUYECKHE CBSI3U C MIOMOIIBIO 3HAKOB B CXEME;

CO3/1aBaTh aOCTPaKTHBIN MU peasibHbIN 00pa3 mpeaMeTa 1/UiTu sIBJICHHS;

CTPOUTH MOJIENIH/CXEMY Ha OCHOBE YCIIOBUH 3a/1a4 U/WUJU CIIoco0a €€ pelieHus;

co3/laBaTh BepOalbHbIE, BEUIECTBEHHbIE W HMH(OPMAIMOHHBIE MOJIENU C BBIACICHUEM
CYILIECTBEHHBIX XapaKTEPUCTHK OOBEKTa MJs ONpeleseHus crnocoda pemieHus 3ajaud B
COOTBETCTBUM C CUTYyallUeH;

peoOpa30BbIBaTh MOJAEIHU C LIEIbIO BBISBIEHUS OOLIMX 3aKOHOB, ONPEAEISIONINX JIaHHYIO
peIMETHYI0 00J1acTh;

MEPEBOUTH CIOKHYIO 110 COCTaBy (MHOT0ACIEKTHYI0) HH(OPMALIHUIO U3 TpapUuecKoro win
(bopMaTu30BaHHOTO (CUMBOJIBHOTO) MIPECTABICHHS B TEKCTOBOE, 1 HA000POT;

CTPOUTH CXEMY, aITOPUTM JEHCTBUSI, UCIIPABIIATH UM BOCCTaHABIMBATh HEU3BECTHBIN paHee
QITOPUTM Ha OCHOBE MMEIOLIETOCs 3HAaHUS 00 00BEKTe, K KOTOPOMY IPUMEHSIETCS allTOPUTM;

CTPOUTH J1I0Ka3aTeIbCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOTO;

aHaATM3UPOBATh/pe(IIeKCUPOBATh OMBIT pa3pabOTKU M peanu3aliu y4eOHOro MpOeKTa,
UCCIIeIOBaHMs (TEOPETUYECKOr0, 3MIIMPUYECKOr0) Ha OCHOBE MPEIOKEHHON MpOoOIeMHOMN
CUTYallUH{, ITOCTABJICHHOMN L€ /UM 33JJaHHBIX KPUTEPHUEB OLIEHKU MPOJyKTa/pe3ybTara.

8. CMBICIIOBOE YTEHHE. YYEHUK HAYUYHMTCH:

HaXO/JUTh B TEKCTe Tpedyemylo HH(OpMaluio (B COOTBETCTBHM C LEISIMU CBOEH

JESITENIbHOCTH);



OpUEHTUPOBAThCS B COACPKAHUM TEKCTa, IOHMMATH IICJIOCTHBIA CMBICI TEKCTa,

CTPYKTYpUPOBATh TEKCT;

yCTaHaBIIMBATh B3aMMOCBSI3b ONMCAHHBIX B TEKCTE COOBITH, SBJICHUH, TPOIIECCOB,;

PE3IOMUPOBATH IIABHYIO UCIO TEKCTA;

peoOpa30BhIBATh TEKCT, «IIEPEBOS» €r0 B JIPYTyI0 MOAAIBHOCTb, UHTEPIIPETUPOBATH TEKCT
(Xym0XKECTBEHHBIN u HEXYI05KECTBEHHBII - y4eOHBIH, Hay4YHO-TIOMYJISIPHBIH,
uH(OpPMAIMOHHBIN, TeKCT non-fiction);

KPUTHYECKH OILICHUBATh CofiepKaHue U opMy TeKCTa.
9. Yuyenuk HayuuTcsi GOpMHUPOBATH U Pa3BUBATH IKOJIOTUYECKOE MBIIUICHUE, MPUMEHSThH
€ro B IM03HABaTEJbHOM, KOMMYHHKATHBHOM, COLIMANBHOM NpPaKTHKE U MNpodecCHOHaATbHON
OpUEHTALINH;
* OIpeneNsTh CBOE OTHOIICHHE K MIPUPOIHON Cpejie;

AHATM3UPOBATH BIIMSIHUE YKOJIOTHUECKUX (PaKTOPOB HA CPely OOMTAHHMS KUBBIX OPTraHH3MOB;

MPOBOAUTDH IPUYUHHBIN U BEPOATHOCTHBIN aHAJIU3 SKOJIOTMYECKUX CUTYallHil;

IPOTHO3UPOBATh U3MEHEHHUSI CHUTYalluu TPU CMEHE JeHCTBUS OAHOTO (pakTopa Ha JAeicTBUE
Ipyroro ¢gakropa;

pacIpoCTpaHATh HKOJIOTUYECKUE 3HAHUS U y4acTBOBATH B MPAKTUYECKHUX J€JIaX MO 3allUTe
OKPYKAaroIIel Cpeibl;

BBIPaXKaTh CBOE OTHOIIEHHWE K IPUPOJIE Yepe3 PUCYHKU, COUYMHEHMSI, MOJIEIH, IIPOEKTHbHIE
paboTHI.
10. YdyeHMK HAYYUTCSl pa3BUBaTh MOTHBAIMI0O K OBJAJACHHUIO KYJIbTYpPOH aKTHUBHOTO
MCIIOJIb30BaHUS CIIOBAPEH U APYTruX MOUCKOBBIX CHCTEM;

OIpeAeATh He0OXOUMbIE KIIH0UEBbIE TOMCKOBBIE CJIOBA U 3alPOCHI;

OCYHICCTBJIATD BSaHMOHeﬁCTBHC C OJICKTPOHHBIMHA ITIOUCKOBBIMU CUCTCMAaMHU, CIIOBAPSMU;

q)OpMI/IPOBaTI) MHOXCCTBCHHYIO BI)I60pKy N3 MMOHUCKOBBIX HMCTOYHHUKOB IJId O6”I>€KTI/IBI/I321HI/II/I
PE3yJIbTATOB IIOHUCKA,

COOTHOCHUTB IIOJy4E€HHBIE PE3YJIbTAThl IIOUCKA CO CBOEH JIEATEIbHOCTBIO.
Kommynukarusublie YY ]

11. Y4YeHuK HAYYNTCSl OPTaHNU30BbIBATh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO
JeSITeIbHOCTh C YUUTEJIEM U CBEPCTHUKAMH; paboTaTh MHIMBHYaIbHO U B IPYIIE: HaXOAUTh
olmiee pelleHue U paspemarb KOH(UIMKTBI Ha OCHOBE COIVIACOBAHMS IO3MIUN M ydera
UHTEPECOB; GOPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

- ONpEeAeNsiTh BO3MOXHBIE POJIA B COBMECTHOM JI€SITEILHOCTH;

- UIpaTh ONPEAEIEHHYIO POJIb B COBMECTHOM JAEATEIBHOCTH;

- TpUHUMATh TMO3UIMI0 COOECETHUKA, MOHUMAs TO3UIMI0 JIPYroro, pa3indarh B €ro pPeyuu:
MHEHHE (TOUKY 3pEHHS), JOKA3aTENbCTBO (apPTyMEHTHI), (PaKThI; TUIIOTE3bI, AKCHOMBI, TEOPUH;

- OTpENIeNIsATh CBOM JEHCTBUSI W JICMUCTBUS TapTHEpPA, KOTOPHIE CIOCOOCTBOBAIM HIIH
MPENATCTBOBAIN MPOAYKTUBHON KOMMYHUKALIUY;

- CTpOUTH MO3UTHUBHBIC OTHOIIECHHUS B MPOIECCE YIEOHOM U TTO3HABATEIBLHOM eI TEIbHOCTH;

- KOPPEKTHO M apryMEHTHUPOBAaHHO OTCTaMBaThb CBOK) TOUKY 3PEHHUs, B JUCKYCCHUH YMETH
BBIJIBUTaTh KOHTPAPTyMEHTHI, Tepepa3supoBaTh CBOK MBICIb (BIAJCHHE MEXaHHU3MOM
HKBHUBAJICHTHBIX 3aMEH);

- KPUTHYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHWIO, C JOCTOMHCTBOM IIPU3HABaTh
OIIMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TAaKOBO) M KOPPEKTUPOBATH €T0;

- Tpenjarath albTEPHATHBHOE PEIICHHE B KOH(GIMKTHON CUTYAIIHH;

- BBIACIATH OOIIYIO0 TOUKY 3pEHUS B IUCKYCCUH;

- JIOTOBapWBAaTHCS O MPAaBWJIAX M BOMPOCAX JUIsl 0OCYXKICHUSI B COOTBETCTBUH C MOCTABICHHON
nepen rpyImnon 3a1adei;

- OpraHW30BBIBATh Y4YEOHOE B3aUMOJIEHCTBHE B Tpymme (OnpeaesisTh oOmue e,
pacupenensiTh poJid, JOrOBapUBATLCA IPYT C APYTOM U T. 11.);



- yCTpaHATh B paMKaxX JUalora paspbiBBl B KOMMYHHKAIIUH, OOYCIOBIIGHHBIC
HEMMOHUMAaHHUEM/HENIPUATHEM CO CTOPOHBI coOeceqHuKa 3aaadd, (OPMBI WU COIEPKAHUS
J1aJiora.
12. YdYeHMK HAYyYMTCH OCO3HAHHO HMCIOJIb30BaTh PEUYEBHIE CPEJICTBA B COOTBETCTBUHU C
3aJaueii KOMMYHHMKAIMM JJIi BBIPQKEHUS CBOMX YYBCTB, MBICIEH U TOTPEOHOCTEH IS
IJIAHUPOBAHUS U PETYyJALMU CBOEH NEATEIbHOCTH; BIJIAJICHUE YCTHOM U MHCBMEHHOH pEyblo,
MOHOJIOTMYECKOM KOHTEKCTHOM peub;
OTIpEeAeIIATh 33ja4y KOMMYHUKAIIUU U B COOTBETCTBUH C HEl OTOMPATh peUYEBbIE CPENICTBA;
OTOMpaTh M HCIOJNB30BaTh PEUYEBBIE CPEICTBA B MPOIECCe KOMMYHUKALMU C APYTUMH
JIOJbMU (IUAJIOT B Mape, B Majo Ipyme u T. 11.);

NpPEJCTAaBIATh B YCTHOM WJIM THCbMEHHOW (opMe pa3BepHYTHIA IUIAaH COOCTBEHHOMN
JIeATEIbHOCTH;

cOOJIIOIaTh HOPMBI ITyOIMYHON peuu, PerJIaMeHT B MOHOJIOT€ M AUCKYCCHU B COOTBETCTBUU
C KOMMYHUKAaTHUBHOM 3a7jaueii;

BBICKA3bIBaTh M OOOCHOBBIBATH MHEHHE (CY)KICHHE) M 3alpalinBaTh MHEHHUE MapTHEpa B
paMKax quanora;

IPUHUMATD PELIEHUE B XO/I€ JUAJIOTa U COIIACOBBIBATH €I0 C COOECEHUKOM;

CO3/71aBaTh MHUCbMEHHBIE «KJIMIIMPOBAHHBIC» U OPUTMHAIBHBIE TEKCThI C MCIOJIb30BAaHUEM
HEOOXOIUMBIX PEUYEBBIX CPECTB;

UCIONIb30BaTh BepOalbHBIE CpEeACTBAa (CPENCTBA JIOTHYECKOW CBSA3M) JUISl BBIICICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

WCII0JIb30BAThH HeBepOaIbHbIC cpencTBa W HarJIsIHbIe MaTrepuabl,
MIOJIrOTOBJICHHBIE/OTOOPAHHBIE 1TO/T PYKOBOACTBOM YUUTEIIS;

JieaTh OLUEHOYHBIA BBIBOJ O JOCTHMXKEHUHU LIEIM KOMMYHUKAIMU HENOCPEICTBEHHO IOCIE
3aBEpLICHUS] KOMMYHUKATHBHOI'O KOHTaKTa U 0OOCHOBBIBATh €TO0.

13. YdyeHuk HayuuTcsi (QOpMHUpOBaTH U pPa3BUBATh KOMIIETEHTHOCTH B 00JacTtu
UCIIOJIb30BaHUsI HH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHooru# (nanee — MKT);

L[eJICHANPaBICHHO MCKaTh M HUCIIOJIb30BaTh MH(OPMALMOHHBIE PeCypChl, HEOOXOIUMBIE IS
penieHust yueOHBIX U MPaKTHUECKUX 3a1a4 ¢ momoibio cpeacts UKT;

BBIOMpATh, CTPOUTH U MCIIOJIB30BATh a/ICKBATHYIO MH(GOPMAIMOHHYIO MOJIENb IS TIepeaadn
CBOMX MBICIIEH CPECTBAMU €CTECTBEHHBIX U (POPMANIbHBIX SI3bIKOB B COOTBETCTBUHU C YCIOBUSIMU
KOMMYHUKAaIUU;

BBIIETIATH HHPOPMAIIMOHHBIN acleKT 3a/1auM, ONepUpOBaTh JaHHBIMHU, UCIIOIb30BaTh MOJEIb
pelIeHus 3aa4H;

HCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTMM (BKJIOYas BBIOOp aJeKBATHBIX 3ajaye
WHCTPYMEHTAIBHBIX MPOTPAMMHO-ANMapaTHBIX CPEICTB M CEPBHCOB) ISl pEILIEHUs
MH(OPMALIMOHHBIX M KOMMYHMKAI[MOHHBIX YYE€OHBIX 3a/Jay, B TOM 4YHUCIIE: BBIYUCIICHUE,
HalMcaHue MMMceM, COYMHEHUH, T0KIIa10B, pedepaToB, CO3JaHNe PE3eHTAUN U JIp.;

MCIOJIb30BaTh NH(POPMAIUIO C YIETOM ITHUECKUX U IIPABOBBIX HOPM;

co3aBaTh MH(GOPMAIIMOHHBIE PECYPChI Pa3HOTO THIIA M JJISl Pa3HbIX ay[IUTOpPUH, COOTIOIATh
MH(OPMaLIMOHHYIO TUTHEHY U IIpaBUiia MHPOPMAIIMOHHOM 0€3011acHOCTH

IIpeaMeTHbIe pe3ybTaThl H3y4eHHs] XMMHUH 8 KJ1acc:
OcHOBHBIC NOHATHS XUMHHU (YPOBEHb ATOMHO-MOJICKYJISIPHBIX NPeICTaABJICHUH)

Yd4eHuK HAYy4YUTCH:

* OMMCHIBaTh CBOWCTBA TBEPHABIX, JKUAKHX, Ta3000pa3HbBIX BELIECTB, BBIACHAS HX
CYyILIECTBEHHBIE TPU3HAKH;

* XapaKkTepu30BaTh BELIECTBA II0 COCTAaBy, CTPOCHUIO M CBOMCTBaM, YyCTaHAaBIMBAaThb
IIPUYMHHO-CJIEACTBEHHBIE CBSA3H MEXKy JAHHBIMHA XapaKTEPUCTUKAMHU BEIIECTBA;



* PaCKpbIBaTh CMBICT OCHOBHBIX XHUMUUYECKHUX MOHATUH «aTOM», «MOJEKYJIa», «XUMHUUYECKUN
3JIEMEHT», «IIPOCTOE BEIIECTBO», «CI0KHOE BEIIECTBOY», «BAJIEHTHOCTH), UCIOJIb3YsI 3HAKOBYIO
CHUCTEMY XUMHH;

* 1300pakaTh COCTAB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYIT U CYLTHOCTh
XAMHYECKHUX PEaKUUU C MOMOILIBI0 XUMUYECKUX YPaBHEHHUI;

* BBIUUCJIATh OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO M MOJISIPHYKO MacChl BELIECTB, a TaKkKe
MacCOBYIO JIOJI0 XHMHUYECKOTO JJIEMEHTAa B COCAMHEHUSX JUIsl OLEHKM UX MPaKTUYECKOU
3HAYUMOCTH;

* CPaBHHMBATh IO COCTABY OKCHU/IbI, OCHOBAHUSI, KUCIIOTHI, COJIU;

* KJ1accu(UUIMUPOBATH OKCUABI M1 OCHOBAHMS 110 CBOMCTBAM, KUCJIOTHI U COJIU IO COCTaBY;

* [I0JIB30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM M XUMUYECKON TTOCY/I0MH;

* IPOBOJUTH HECIIOKHBIE XMMHYECKHE OIBITHl U HAONIOJCHUS 32 W3MEHEHUSMU CBOWCTB
BEIICCTB B IMPOIIECCE WX NPEBpAIICHHIA; COOMIOATh MpaBWIa TEXHUKH OE30MacCHOCTH IPU
MIPOBEJICHUH HAOIIOICHUN U OTIBITOB;

* pa3iMyaTh SKCHEPUMEHTAIBHO KHUCIOTHI H IIEIOYM, TMOJB3YSICh HHAMKATOPAMU,
OCO3HaBaTh HEOOXOAMMOCThH COOIOJIEHUSI Mep Oe30MacHOCTH MpHU OOpalllEeHUU C KUCIOTaMH U
IEJI0YaAMM.

Y4YeHMK MOJYYUT BO3MOKHOCTh HAYYNUTHCH:

* TPaMOTHO 00paIaTHCs C BEIIECTBAMU B TIOBCETHEBHOM JKU3HU;

* 0CO3HaBaTh HEOOXOUMOCTh COOIIIO/ICHUS MTPABUII YKOJIOTUYECKH OE30MacHOTO MOBEACHUS
B OKPYKaroUIeH MPUPOJIHON CpelIE;

* IOHUMaTh CMBICA U HEOOXOIUMOCTb COOJIIOJICHUSI MPEANUCAHUHN, MpPEIaracMbix B
WHCTPYKIUSX TI0 UCTIOIB30BAHUIO JICKAPCTB, CPEJCTB OBITOBOM XMUMUU U JIP.;

* HCIIOJI30BAaTh  MPHOOPETEHHBIE  KIIOUEBbIE  KOMIIETEHTHOCTH TPU  BBINOJHEHHUH
WCCJICIOBATEIILCKUX MPOSKTOB M0 M3YYCHUIO CBOMCTB, CIIOCOOOB MOJYUEHHUS M PACIO3HABAHUS
BEILIECTB;

* pa3BUBAaTh KOMMYHHMKAaTHBHYIO KOMIIETEHTHOCTb, WCIIOJB3YySl CpEACTBA YCTHOM U
MUCbMEHHOW KOMMYHHKAIMM TpU paboTe ¢ TeKkcTaMu Yy4yeOHHMKa U JAOMOJHUTEIbHOMN
JUTEPATYpPOM, CIPAaBOYHBIMHU TaOIHIIAMHU, MPOSBISITH TOTOBHOCTh K YBKCHUIO MHOW TOYKHU
3peHus npu 00CYKICHUH PE3YJIbTaTOB BHIIOJIHEHHOM paboTHI;

* OOBEKTUBHO OIICHMBATh MH(POPMAIMIO O BEMIECTBAX M XUMHUYECKHX MpOIeccax,
KPUTHYECKH OTHOCUTBCS K TICEBIOHAYy4HOW WH(pOpMaluu, HEeT00pOCOBECTHONH peKiiaMme,
KacarolIeicsl UCIIOJIb30BAHUS PA3TUYHBIX BEIIECTB.

Ilepuoanyecknii 3aKOH M MEPUHOAUYECKAs CHCTeMa XHMHMYECKHX 3JJIEeMEHTOB
. U. MenaeseeBa. CTpoeHue BeliecTBa

Y4eHuK HAYYHTCH:

* KJ1acCU(UIIUPOBATH XUMHUECKHUE SJIEMEHTHI Ha METaJUIbl, HEMETAJIJIbI, DJIEMEHTHI, OKCHUJIBI
U THJIPOKCHUJIBI KOTOPBIX aM()OTEPHBI, U UHEPTHBIE dJIEMEHTHI (Ta3bl) I OCO3HAHUS BaXKHOCTH
YIOPSIOYCHHOCTH HAYYHBIX 3HAHU;

* pacKpbIBaTh CMbICH epuogudeckoro 3akona J{. . Menzaeneena;

* OIUCHIBATH U XapPaKTEPU30BATh TAOIMUHYIO (DOPMY MEPUOTUIECKON CHCTEMbI XUMHUYECKUX
AJIEMEHTOB;

* XapaKTepU30BaTh COCTAaB AaTOMHBIX SIEp M paclpelesieHue Yucia 3JIeKTPOHOB IO
ANIEKTPOHHBIM CIIOSIM aTOMOB XHWMHUYECKHX 3JEMEHTOB MaJbIX MEPUOJOB MNEPUOIUYECKON
CHCTEMBI, a TAK)KE KaJIHS U KaJbIIns,

* pa3nyaTh BHJBl XMMHUYECKOW CBSI3M: MOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJIEHTHYIO
HETOJSIPHYIO U METAJUTHYECKYIO;

* U300pakaTh JJIEKTPOHHO-UOHHBIE (DOPMYIIBI BEHIECTB, OOpPAa30BAHHBIX XWMUYECKUMHU
CBSI3SIMH PA3HOTO BHUJIA;

* BBISIBJISITh 3aBUCUMOCTH CBOMCTB BEILLIECTB OT CTPOEHUSI MX KPUCTAIUIMYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAUTHYECKUX;



* XapaKTepU30BaTh XUMHUYECKHE JJIEMEHTbl M HMX COEAUHEHMsS HA OCHOBE IOJIOKEHMS
3JIEMEHTOB B MIEPHUOJMUECKON CUCTEME U OCOOEHHOCTEH CTPOCHUS UX aTOMOB;

* OIIMCHIBATh OCHOBHBIE 3Tanbl OTKpbITUA l. 1. MeHaeneeBbIM EpUOANYECKOr0 3aKOHA U
HNEPUOJIMYECKON CUCTEMbl XMMHUYECKMX 3JEMEHTOB, JKH3Hb U MHOI0OOpa3Hyl0 Hay4dHYIO
JIEATEIIbHOCTh YUEHOTO;

* XapaKTepU30BaTh HAyYHOE M MHUPOBO33PEHYECKOE 3HAYEHUE INEPUOAMYECKOTO 3aKOHA U
NIEPUOUYECKON CHUCTEMBI XMMUYECKUX 3JIeMeHTOB 1. 1. Menneneesa;

* OCO3HaBaTb HAay4HbIE€ OTKPBITUS KaK pe3yJbTaT JIUTEIbHbIX HAONIOJCHUH, ONBITOB,
Hay4HOU IIOJIEMHMKH, IIPEOJOJICHHS TPYAHOCTENH U COMHEHUM.

Y4YeHHUK NOJIYy4YUT BO3MOKHOCTD HAYYUThCH:

* OCO3HABaTh 3HAYEHUE TCOPETUYECKUX 3HAHUM JIJI IPAKTUYECKOMN JEATEIbHOCTH YEI0BEKA;

* ONMCHIBATh U3YYCHHbIE OOBEKThI KAK CUCTEMBbI, IPUMEHSISI JIOTUKY CUCTEMHOIO aHaJIN3a,;

* IPUMEHATh 3HAHUA O 3aKOHOMEPHOCTSX IEPUOJUYECKOW CHCTEMBl XHMHUYECKUX
3JIEMEHTOB JJIs1 O0BACHEHMSI U IIPEABUICHHSI CBOMCTB KOHKPETHBIX BELIECTB;

* pa3BUBaTh MH(POPMALMOHHYIO KOMIIETEHTHOCTH TOCPEICTBOM YIIIYOJNEHHsI 3HAHUH 00
VCTOPUU CTAHOBJICHUSI XUMUYECKOW HAyKH, €€ OCHOBHBIX ITOHITHH, IEPUOJUYECKOI0 3aKOHA KaK
OJIHOTO M3 B&KHEHIIMX 3aKOHOB INPUPOABI, & TaKKE€ O COBPEMEHHBIX JOCTH)KEHUSX HAyKH U
TEXHUKHU.

MHoroo0pa3ne XUMHYECKHX pPeaKIuii

Y4YeHUK HaAy4YuTCH:

* OOBSICHATH CyTh XUMHUYECKUX MTPOIECCOB M UX MPUHIUIHAIBHOE OTIINYHE OT (PU3NIECKHX;

* Ha3bIBaTh IPU3HAKU U YCJIOBUS IPOTEKAHNS XUMUUECKUX PEaKLIN;

* YCTAHABJIMBATh IMPUHAJIEKHOCTh XUMHUYECKOM pEeakUUu K ONpEeAeNEHHOMY THUIY IO
OJTHOMY M3 KJIaCCU()MKALIMOHHBIX MPHU3HAKOB: 1) MO YMCIy M COCTaBY MCXOJAHBIX BELIECTB U
IPOAYKTOB peakuuu (peakuuu COEAMHEHHUs, pa3joXKEeHHUs, 3aMelleHus U oOMeHa); 2) no
BBIJICJICHUIO WIM TOIJIOUICHUIO TEIUIOTHl (PEaKLUUU HK30TEPMHUYECKUE M HJIO0TEPMUUYECKHE);
3) 10 M3MEHEHUIO CTENCHEH OKUCICHHMS XUMHYECKUX ODJICMEHTOB (PEaKiHH OKUCIUTEIbHO-
BOCCTAaHOBHUTEJIBHBIC); 4) TI0O 0OPAaTUMOCTH TIpoliecca (peakiuu 0OpaTUMbIC U HEOOpAaTUMBIE);

* Ha3bIBaTh ()AaKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKHUX PEaKIIHii;

* Ha3bIBaTh (JaKTOPBI, BIUAIOLINE HA CMEIIEHUE XUMHUECKOTO PABHOBECHS;

* COCTaBIISITb YPABHEHMS JJIEKTPOJUTHYECKON JHCCOLMALMHA KHCIIOT, IIEJIOYEH, COJIeH;
NOJIHBIE M COKpalEHHbIE MOHHBIE YpPaBHEHUS peakuuii oOMeHa; ypaBHEHHUS OKHCIMTENbHO-
BOCCTaHOBUTEJIbHBIX PEaKIUil;

* IPOrHO3UPOBATh MPOJYKThl XUMHUYECKUX peakuui 1o (opMyiaam/Ha3BaHUAM HCXOIHBIX
BEIIECTB; ONPEJEISITh UCXO/IHbIE BELIECTBA 110 (OopMyJiaM/Ha3BaHUIM MPOTYKTOB pEaKLUu;

* COCTaBJIATh YpaBHEHHs PEaKLUH, COOTBETCTBYIOLIMX IOCIEIOBATEIbHOCTH («ILIEMOUYKE»)
MpEeBpaleHU HEOPraHNYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBIBIIAITH B IIPOLIECCE DKCIIEPUMEHTA IMPHU3HAKH, CBUAETENbCTBYIOIIUE O IPOTEKaHUH
XUMUYECKON PEAKIINU;

* IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MaCCOBOU OJIE paCTBOPEHHOIO BEILIECTBA;

* OIIPEACIIATh XAPAKTEP CpeApl BOJHBIX PACTBOPOB KHCIOT M WIEIOYEH IO W3MEHEHUIO
OKPAaCKH UHJIUKATOPOB;

* IPOBOJUTH KAueCTBEHHBIE PEAKIMH, MOJITBEP)KIAIONINE HAJIMYME B BOJHBIX pacTBOpax
BELIECTB OT/IEIbHBIX KATHOHOB U aHHUOHOB.

Y4YeHuK NoJIy4uT BO3MOKHOCTh HAYUYHThCS:

* COCTABJIATh MOJIEKYJIIPHBIE U IIOJIHBIE MOHHBIE YPAaBHEHMsI IO COKPALIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPUBOJIUTH MPUMEPHI PEAKLUH, MOATBEPXKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3H MEKIY
OCHOBHBIMH KJIaCCAMU HEOPTaHWYECKUX BEIECTB;

* IPOrHO3UPOBATh PE3YAbTAThl BO3JICHCTBHS pa3InYHbIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH
XUMUYECKON PEAKIINN;



* IPOrHO3UPOBATh  PE3yJbTaThl BO3JACHCTBUS pPAa3NUYHBIX (AKTOPOB HA CMEIICHUE
XUMHUYECKOTO PABHOBECHS.

MHoroo0pa3sue BeuecTs

Y4eHUK HAYYUTCH:

* OIPENENATh NPUHAIIEHKHOCTh HEOPraHMYECKMX BEUIECTB K OJAHOMY U3 M3YyYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl 1 HEMETAJUIbI, OKCHJIbl, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYJIBI BEIIECTB 10 UX HA3BAHUSM;

* OIIPEIENATh BAICHTHOCTD U CTEIIEHb OKMCIICHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (OPMYJIBI HEOPTaHUYECKUX COCJMHEHUH M0 BAJICHTHOCTSAM U CTEHCHSIM
OKHCJICHHSI 3JIEMEHTOB, a TAKXKEe 3apsilaM MOHOB, YKa3aHHBIM B TaOJIMIlEe PACTBOPUMOCTH KUCIIOT,
OCHOBAHMI U COJICH;

* OOBSCHATh 3aKOHOMEPHOCTH WM3MEHEHMsI (PU3MUECKUX U XMMUYECKHUX CBOMCTB IPOCTBIX
BEIIECTB (METAJIOB M HEMETAUIOB) W WX BBICIIMX OKCHAOB, OOPa30BaHHBIX 3JEMEHTaMH
BTOPOT'O U TPETHETO NIEPHUOJIOB;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTEPHBIE ISl TPYII OKCUAOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XMMMUYECKHE CBOWCTBA, XapaKTEpHbIE JUIsl KaXKIOTO0 U3 KJACCOB
HEOPraHUYECKUX BEILECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTH  IPUMEpPHl  peakuui,  MOATBEPXKIAIOIMIMX  XMMHMUYECKHE  CBOMCTBa
HEOPraHUYECKUX BEILECTB: OKCUAOB, KUCIIOT, OCHOBAHUM U COJIEH;

* OIIPEACIIATh BELIECTBO-OKUCIIMTENb W BEIIECTBO-BOCCTAHOBUTEIb B OKHMCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUX;

* COCTaBJIATh OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIM OallaHC (JUIsl M3YyYEHHBIX DPEAKIHi) 1o
IIPEIUI0KEHHBIM CXEMaM PEAKLUi;

* IPOBOJUTH JIJAOOPATOPHBIE ONBITHI, MOATBEPHKIAIOLINE XUMUYECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKUX BELIECTB;

* IPOBOJIUTH J1a0OPATOPHBIE OIBITHI MO TOTYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEUIECTB:
BOZIOPOJa, KMCIOPOAA, YIJIEKUCIIOrO ra3a, aMMUaKa; COCTABIIATh YPAaBHEHHs COOTBETCTBYIOIIMX
peaKuHuii.

Y4YeHHUK NOJIYy4YUT BO3MOKHOCTD HAYYHUThCH:

* IPOrHO3UPOBATh XUMUYECKHE CBOKMCTBA BEIIECTB HA OCHOBE UX COCTABA U CTPOECHUS;

* IPOrHO3UPOBaTh  CIHOCOOHOCTh  BEIIECTBA  MPOSBIATH  OKUCIUTENbHBIE WU
BOCCTAHOBUTEJIBHBIE CBOWCTBA C Y4ETOM CTEIEHEH OKHCIEHHUS JJIEMEHTOB, BXOJSIIUX B €T0
COCTaB;

* BBISIBJISITh  CYILIECTBOBAaHME T'€HETUYECKOW B3aMMOCBSI3U MEXAY BELIECTBAMH B pSAAY:
IIPOCTOE BELIECTBO — OKCUJ — I'MAPOKCUJl — COJIb;

* XapaKTepU30BaTh 0COObIE CBOWCTBA KOHIEHTPUPOBAHHBIX CEPHON M a30THOM KUCIIOT;

* IPUBOAMTH IPUMEPHI YPAaBHEHUN pPeaKLni, JeKaIIUX B OCHOBE MPOMBIIUIEHHBIX CITIOCOO0B
MIOJIy4eHHUSI aMMHUaKa, CEpHOM KHUCIIOTBI, YyI'yHa U CTaJIN;

* OMMCHIBaTh (PU3UYECKUE U XUMHUYECKHE IPOLECCHI, SBISAIONIMECS YacThi0 KPYroBOPOTa
BEILIECTB B IPUPOJIE;

* OPraHU30BbIBaTh, IPOBOJUTH YYEHUUECKHE ITPOEKTHI IO UCCIEA0BAHUIO CBOMCTB BEUIECTB,
MMEIOIINX BAKHOE IPAKTUYECKOE 3HAYECHUE.

BbInyCKHUK HAYYHMTCH:
XapaKTEpU30BaATh OCHOBHBIC METObI ITO3HAHUA: Ha6J'IIO)IeHI/Ie, HU3MEPCHHUC,

9KCIICPUMCHT,

ONMCHIBATh CBOMCTBA TBEPABIX, KUAKUX, Fa3006p33HBIX B€IICCTB, BBIACIAA HUX
CYHICCTBCHHBIC IIPU3HAKU

PacKpeIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX MMOHSTHH «aToOM», «MOJICKYJIa»,
«XHMHUYECKUMN 9JICMCHT», «IPOCTOC BCHICCTBO», «CJIOKHOC BCIICCTBO», «BAJCHTHOCTLHY,
XHUMHYECKad pe€aKuusi», UCIIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUH,



pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUs MAacChl BELIECTB, MOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJIIPHON T€OPHH;
: pa3ianyaTh XUMHYECKUE U (PU3UIECKUEC SBIICHUS;
Ha3bIBaTh XUMHYCSCKHE 3JIEMCHTHI;
OTIPEICIIATh COCTAB BEUIECTB MO X (Gopmynam;
ONpeACNIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COSIMHECHUSX ;
ONPEAENATh TUIl XUMUYECKUX PEaKIUK;
Ha3bIBaTh MPU3HAKU U YCJIOBUS MPOTEKAHUS XUMHUYECKUX PEAKIU;
BBIABJISITh IPU3HAKH, CBUJIETEIBCTBYIOIINE O MPOTEKAHUM XMMHUUYECKON peaKUUu
MIPY BBIMOJHEHUN XUMUYECKOTO OTbITa;
: COCTaBIATH (OPMYJIIbI OMHAPHBIX COCTUHEHUM;
COCTaBJIAITh YPABHEHUS] XUMUYECKUX PEAKIIHA;
co0uro1aTh MpaBuiia 0€30MacHON pabOThI IPU MPOBEICHUH OTIBITOB;
M0JIB30BATHCA JJA0OPATOPHBIM 000PYIOBAaHUEM U TTOCYIOM;
BBIYUCIISATh OTHOCUTEJBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BELIECTB;
BBIYHCJIATh MAaCCOBYIO JIOJTIO XMMHUYECKOTO AJIEMEHTa 1Mo (popMyJie COSTMHEHUS;
BBIYHCIIATh KOJMYECTBO, 00bEM WMJIM MAacCy BEIIECTBA MO KOJUYECTBY, 00BEMY,
Macce peareHTOB UM MIPOJYKTOB PEaKLIUH;
XapaKTepu30BaTh (HU3MUECKHE M XUMHUYCCKHUE CBOWCTBA MPOCTBIX BEIICCTB:
KHCJIOpOJia U BOJIOPO/JIa;
: MoJIy4aTh, COOMPaTh KUCIOPOI U BOJOPOJ;
pacro3HaBaTh ONBITHBIM ITyTeM ra3000pa3Hble BEUIeCTBa: KUCIOPO, BOAOPO/I;
PacKphIBaTh CMBICII 3aKOHA ABOTaapo;
PacKpbIBaTh CMBICII MOHATHH «TETUIOBOM A (PEKT peakiumy», «MOJSIPHBIA 00beM;
XapaKkTepu30BaTh (PU3NUYECKUE U XUMUYECKHUE CBOMCTBA BO/IbI;
PacKpbIBaTh CMbICII TTIOHATHS «PACTBOPY;
BBIYUCIISATh MACCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;
MIPUTOTOBJISITh PACTBOPHI C OMPENECICHHOM MacCOBOM J0JIed pPacTBOPEHHOIO
BCIIICCTBA;
: Ha3bIBaTh COEJMHEHHUS U3YUYEHHBIX KIACCOB HEOPTAHMYECKUX BEIIECTB;
XapakTepu30BaTh (PU3MUECKHE W XUMHUYECKHE CBOWMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEILIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUM, COJIEH;
ONPEAEIIATh NPUHAMICKHOCTh BEIIECTB K ONPEACICHHOMY KJIACCYy COEAUHECHUM;
COCTaBIATH (OPMYIIBI HEOPTAaHUYECKUX COCTUHEHHUI U3YYeHHBIX KJIACCOB;
MPOBOJAUTH ONBITHI, MOATBEPKIAOIINE XHUMUYECKHUE CBOMCTBA HM3YYEHHBIX
KJIACCOB HEOPTraHUYECKUX BEIIECTB;
pacrno3HaBaTh OMNBITHBIM MYTEM PACTBOPBI KUCIOT M IIEIOYEH MO H3MEHEHUIO
OKpacKH UHJIUKATOpa;
XapaKTEPU30BaTh B3aUMOCBSI3b MEXKIY KIaCCaMH HEOPTaHUYECKUX COCTMHEHU;
packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. Menneneesa;
OOBACHATH (PU3NYECKUI CMBICI aTOMHOTO (IOPSIKOBOr0) HOMEpa XMMHUYECKOIO
AJIEMEHTA, HOMEPOB IPYIIILI U Ilepuoa B nepuoguyeckou cucreme .M. Menneneesa;
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHUSI aTOMOB, CBOMCTB 2JIEMEHTOB B
npejenax MajiblX NEPUOJOB U IJIaBHBIX MOATPYII;
XapaKTepU30BaTh XUMHYECKUE dJIEMEHTHI (0T BOAOPO/A IO KaJbIMs) HA OCHOBE
UX TIONIOKEHHUs B mepuoandeckoi cucreme [[.M. MeHnneneeBa m 0COOEHHOCTEH CTPOEHHUS HX
aTOMOB,;
COCTaBJISITh CXEMbl CTPOCHHUS aTOMOB MepBbIX 20 3JI€MEHTOB MEPUOAMYECKOU
cuctemsl /.M. Mennaeneena;
PacCKpbIBaTh CMBICII MOHATUN: «XUMUYECKasi CBSI3bY, «3JEKTPOOTPULIATENBHOCTDY;
XapaKkTepU30BaTh 3aBUCUMOCTh (PU3WYECKMX CBOWCTB BEHIECTB OT THIMA
KPHUCTAJUIMYECKON PELIETKH;



OTIPEICIIATh BUJ XUMUYECKOW CBS3U B HEOPTaHUYECKUX COCTUHEHUSX;

HU300paXkaTh CXEMBI CTPOCHHUS MOJICKYJI BEIIECTB, OOPa30BaHHBIX Pa3HBIMH
BHIaMU XUMHYECKUX CBSI3€EH;

pPacKpbIBaTh CMBICII TOHATHH «HOH», «KATHOH», «AHHOHY», «JJICKTPOJIUTHI,
«HEIJICKTPOJHTEIY, «AICKTPOIUTHUYECKAS AUCCOIUAIIHS, KOKUCITUTEIbY, «CTEIIEHb OKUCIICHUSDY
«BOCCTaHOBHTEIIbY, «OKHCIIEHHEY, «BOCCTAHOBIICHUEY;

OTIPE/ICIIATh CTETICHh OKUCIICHHSI aTOMa dJICMEHTA B COCIMHEHUY;

PacKpBIBATh CMBICI TCOPHH JICKTPOIUTUYCCKOM TUCCOIMALINN;

COCTaBIISITh YPaBHEHUS DJICKTPOIUTHYECKON JUCCOIMAIMUA KHUCIIOT, IIEIOYCH,
coJIeit;

OOBSCHATh CYIIHOCTh IMPOIECCa DIIEKTPOIUTUICCKON JHCCOIMANMA W PEaKIui
HOHHOI'0 OOMEHA;

COCTaBIISITh TIOJTHBIC U COKPAIICHHBIE HOHHBIC YPABHEHUS PEAKIIUN OOMEHa,

OIPECIIATh BO3MOKHOCTh MPOTEKAHKS peakuii HOHHOTO OOMEHa;

MPOBOANTH PEAKIUH, TOJITBEPKIAIONINE KAYECTBCHHBI COCTaB pPa3IMYHbIX

BEIIIECTB;
: ONPEIETATh OKUCIUTENh U BOCCTAHOBUTEIID;
COCTaBIISITh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHiA;
HA3bIBaTh (PaKTOPHI, BIUSIIONIUE HA CKOPOCTh XMMHUYECKON pPEaKIlnu;
KJIACCU(PHUITUPOBATh XUMUYECKHUE PEAKIIMH 110 PA3TUYHBIM ITPU3HAKAM;
XapaKkTepU30BaTh B3aUMOCBS3b MEXJIY COCTaBOM, CTPOCHHEM U CBOMCTBAMHU
HEMETAJLIIOB;

MPOBOJIUTH OIBITHI TIO0 TOJYYCHHIO, COOMPAHMI0 U M3YYCHHIO XHUMHUYECKHX
CBOICTB ra3000pa3HbIX BEIIECTB: YIIEKUCIOrO ra3a, aMMHaKa,

pacrio3HaBaTh OIBITHBIM MyTEeM Ta3000pa3Hble BEIIECTBA: YIJIEKUCIBIA Ta3 M
aMMHMaK;

XapaKkTepU30BaTh B3aUMOCBS3b MEXJIY COCTAaBOM, CTPOCHHEM U CBOMCTBAMHU
METAaJIJIOB;

Ha3bIBaTh OPraHWYECKHUE BEIIECTBA MO MX (OpMyJe: METaH, 3TaH, STUIEH, METaHO,
3TaHOJ, TJIMLEPUH, YKCYCHas KHUCJIOTAa, AMUHOYKCYCHAas KHUCJIOTa, CTEapuHOBas KHUCIOTA,
OJICMHOBAs KHMCJI0Ta, TJII0K03a;

OIICHUBATh BJIMSHUE XUMHUYECKOIO 3arpsi3HEHUsI OKpYXKaloIlled Ccpelbl Ha
OpraHU3M YeJIOBEKa;

rPaMOTHO 00paIaThCs C BEIeCTBAMU B TIOBCETHEBHOM JKU3HU

OTIPENIETISITh BO3MOXKHOCTh TMPOTEKAHUS PEAKIMl HEKOTOPHIX Mpe/CTaBUTENEH
OpPraHWYECKUX BEILECTB C KMCIOPOIO0M, BOJIOPOJOM, METAJIJIAMU, OCHOBAHUSIMU, TAJIOT€HAMM.

BhInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

BBIJIBUTaTh U MPOBEPATH IKCIEPUMEHTAIBHO THIOTE3bl O XMMHYECKHUX CBOMCTBaX
BEII[ECTB HA OCHOBE MX COCTaBa M CTPOCHMUSI, UX CIIOCOOHOCTH BCTYIATh B XUMUUYECKHE PEAKIINH,
0 XapakTepe U NPOJAYKTaX pa3IMYHbIX XUMUYECKUX PEaKLUii;

XapaKTepU30BaTh BEIECTBA MO COCTaBY, CTPOCHHIO M CBOWMCTBAaM, YCTaHaBIMBAThH
MPUYMHHO-CJIEACTBEHHBIE CBSI3H MEX/1y JAHHBIMHU XapaKTEPUCTUKAMU BEIIECTBA;

COCTABJISITh MOJICKYJISIPHBIE W TIOJIHBIE HMOHHBIE YPaBHEHHUS MO COKPAIIEHHBIM
MOHHBIM YPaBHEHUSIM;

MIPOTHO3UPOBATh CIHOCOOHOCTH BEIIECTBA TPOSBIATh OKHCIUTEIbHBIE WA
BOCCTAHOBUTEJIbHBIE CBOWCTBA C YYE€TOM CTENEHEH OKHUCIEHHS 3JIEMEHTOB, BXOASIIMX B €ro
COCTaB;

COCTaBJISITh YpaBHEHHUS pPEAKLUN, COOTBETCTBYIOLIMX IOCIEA0BATEIIBHOCTH
MIPEBPAIICHU HEOPTAaHUYECKUX BEIISCTB PA3TMYHBIX KIACCOB;

BBIJIBUTaTh U MPOBEPATHh SKCHEPUMEHTAIBHO TUIIOTE3bl O pe3yibTaTax BO3ACHCTBUSA
pa3IMYHBIX (PaKTOPOB HA U3MEHEHHE CKOPOCTU XMMHUYECKOHN peaKInu;



UCTIONIb30BaTh MPUOOPETEHHBIC 3HAHUS IS SKOJOTUYECKH TPAMOTHOTO TMOBEICHUS B

OKpYKarollleil cpee;

UCIIOJIb30BaTh MPUOOPETEHHBIE KIIIOYEBbIE KOMIIETEHLIIMU TIPU BBINOJHEHUHU
MIPOCKTOB M y4eOHO-UCCIICOBATEIBCKUX 3a/1ay 10 M3YYEHUIO CBOMCTB, CITIOCOOOB MOJIyYEHUS U
pacro3HaBaHus BEIIECTB;

00BEKTUBHO OIICHUBATh MH(OPMAITHIO O BEIIECTBAX M XUMUUYECKHX MPOIIECCaX;

KPUTHYECKH OTHOCUTBHCS K TICEBJIOHAYYHOW WH(GOpPMAIMU, HET0OPOCOBECTHON
peKiIaMe B CpeACTBAaX MacCOBOM MH(OPMAIINH;

OCO3HABaTh 3HAYCHUE TEOPETUUYECKUX 3HAHUK MO XUMHUU I MPAKTUYECKOUN
JIeSITEIILHOCTH YEJIOBEKA,

CO3/aBaTh MOJEIU M CXEMbI JJI PEIIeHUs Y4eOHBIX U TO3HABATENbHBIX 3a7ad;
MMOHUMAaTh HEOOXOIUMOCTh COOJIIOJICHHSI TPEANHUCAHHUM, NpeIaraéMplX B HHCTPYKLIHSX IO
UCIIOJIb30BaHUIO JICKAPCTB, CPEJCTB OBITOBOM XMUMHH U JP.

11 Conep:xxanue yueOHOro npeamera

8 ki1acc
BBenenue

XuMus — HayKa O BCHICCTBAX, UX CBOMCTBax U IMPCBPALICHUAX.

[ToHATHE O XWMHUYECKOM O3JIeMEHTE M (OpMax ero CymecTBOBaHHs: CBOOOTHBIX aTOMaXx,
IPOCTBIX U CJIOKHBIX BEIIECTBAX.

[TpeBparenus BemiectB. OTIIMYNE XUMHUECKUX PEaKUil OT (pu3nUecKuX sBIeHUI. Pormb xumun
B JKHU3HHM YeJIoBeKa. XeMopuius u xemodoOous.

KpaTkune cBefieHMs U3 UCTOPUU BO3HUKHOBEHUS U pa3BUTHA XUMHuU. [lepuon anxumuu. [lonsatue
o ¢unocopckom kamue. Xumus B XVI B. PazBurue xumuu Ha Pycu. Ponb oredecTBeHHBIX
yUYEHBIX B CTAHOBJIEHUU XUMHMUYEeCKOW Hayku — paboTsl M. B. JlomonocoBa, A. M. Bytieposa,
. . Menneneena.

XvMHYecKasi CHUMBOJIMKA. 3HAKM XUMHUYECKHUX 3JIEMEHTOB U IMPOMCXOKIEHUE HX Ha3BaHUU.
Xumnueckue ¢opmyiasl. HWuaekcsl u  ko3dduuuentsl. OTHOCUTENbHBIE AaTOMHas |
MOJIEKYJIsIpHas Macchl. PacueT MaccoBOi 10 XUMHUYECKOTO 3JIeMEeHTa 1o (opMyJie BEIeCTBa.

Ilepnonnueckas cucreMa xuMuueckux snemMeHToB JI. 1. MenpeneeBa, ee CTpyKTypa: Majllble U
OoJblIMe Meprobl, TPYIIIBI U MOArPYMIILI (IV1aBHAs U noOoyHast). [lepuonnyeckas cucrema Kak
CIPaBOYHOE NOCOOUE [T OTYYEHHS CBEIEHUIN O XUMUUECKUX IEMEHTAaX.

Pacuernbie 3amaun. 1. HaxoxxneHne OTHOCUTENBHOW MOJIEKYJISIPHOM Macchl BEIIECTBA IO €T0
XUMHUecKor Gopmyse. 2. Beluncienrne MaccoBoil JOJM XMMHYECKOTO 3JIEMEHTA B BEILIECTBE 110
ero opmyre.

TEMA 1
ATOMBI XUMHY€ECKHX 3JICMEHTOB

ATOMEBI Kak (bopMa CYImECCTBOBAHUA XUMHNYCCKUX SJICMCHTOB. OcHOBHBIC CBCACHUA O CTPOCHUU
aTOMOB. I[OKaSaTCHBCTBa CJIO)KHOCTU CTPOCHHA aTOMOB. OnbITH Pe3ep¢)op,ua. HHaHCTapHaH
MOZCIIb CTPOCHUS aTOMaA.



CocTaB aTOMHBIX Si7iEp: NPOTOHBI U HEUTPOHBL. OTHOCUTENIBbHAsA aTOMHas Macca. B3aumocBsi3b
MOHATUH IIPOTOHY, «KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAsI Maccay.

H3meHeHne uncia IIPOTOHOB B AJP€ aTOMa — O6pa3OBaHI/Ie HOBBIX XUMHWYCCKUX 3JIECMECHTOB.

M3meHeHne uunciia HEHTPOHOB B sjpe aromMa — oOpa3oBaHue wusoronos. CoBpeMeHHOE
OIpe/ieIeHNe MOHATHS «XUMHUYECKUH 371eMeHT». M30Tonbl Kak pa3sHOBUJHOCTH aTOMOB OJJHOT'O
XMMHYECKOI'0 3JIEMEHTA.

OnektpoHbl. CTpoeHUE JIIEKTPOHHBIX O0O0JIOUYEK aTOMOB XMMHYECKHX 3eMeHTOB Ne 1—20
nepuoauyeckoit cucremsl JI. M. MenneneeBa. IloHaTtre O 3aBEpIICHHOM M HE3aBEPIICHHOM
3JICKTPOHHOM CJI0€ (SHEPTeTHYECKOM YPOBHE).

[lepuoanueckas cucrema xumuueckux syeMmeHtoB J[. V. MenneneeBa u CTpoeHHE aTOMOB:
buznyecKuil CMBICH MOPSIIKOBOIO HOMEpaA 3JIEMEHTa, HOMepa IPYIIbI, HOMEpa Mepuoa.

M3meHenue uucna SJIEKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOIO
3JIeMeHTa — O00pa30BaHUE IOJIOKUTENIBHBIX M OTPHULATENbHBIX MOHOB. VOHBI, 00pa3oBaHHBIE
aToMaMy METaJUIOB M HeMeTauloB. [IpHYnHBl U3MEHEHHSI METAUNIMYECKUX U HEMETAINIMYECKUX
CBOMCTB B IIEpUOAX U IPyIIIax.

O6pa3oBanue 6uHapHBIX coequHeHui. [TonsTre 06 noHHOI cBs3u. CxeMbl 00pa30BaHUS HOHHOU
CBSI3H.

B3anmoseiicTBe aTOMOB XMMHMUYECKUX 3JI€MEHTOB-HEMETAIJIOB MEXAYy co00i — oOpa3oBaHue
JIBYXaTOMHBIX MOJIEKYJI MPOCTbIX BemiecTB. KoBaneHTHass HemoJisipHass XMMMYECKas CBS3b.
DJIEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBIL.

B3aumoseiicTBe aTOMOB XMMHUYECKUX 3J€MEHTOB-HEMETAIJIOB MEXAY co00i — oOpa3oBaHue
OMHApHBIX COEAMHEHUH HEMETAJUIOB. JJEKTPOOTpUUATENbHOCTh. [loHATHE O KOBaJeHTHOMN
IIOJISIPHOM CBSA3U.

BzaumogeiicTBe aTOMOB XMMHYECKHMX DJIEMEHTOB-METAJIJIOB MCKIAY coboit — O6p8.30BaHI/Ie
MCTAJUIMYCCKUX KPHUCTAJIIIOB. IlonsaTHe 0 METANIMYECKOM CBS3H.

JemoHcTpanmu. Mogenn aTroMOB XMMHUYECKMX JJeMeHTOB. llepuomuueckas cucrema
XuMHYeCcKuX d1eMeHToB /1. 1. MeHpaeneeBa.

TEMA 2
IIpocTsie BemecTBa

[TonoxxeHne MeTamIoB U HEMETAJUIOB B IEPUOAUYECKON CUCTEME XUMHUYECKHUX AnemMeHToB 1. 1.
MengaeneeBa. BaxkHeilllime mpocThie BEIIECTBA — METAIUIBI: KEJI€30, AJTIOMUHHM, KaJlbIUU,
Maruui, HaTpuii, kanuii. O0uue puznyeckre CBOWCTBA METAIJIOB.

Baxneiimme mpocTeie BEIECTBa — HEMETAJUTbI, 00pa30BaHHbBIE aTOMaMH KHCIIOPO/a, BOJOPO/IA,
azora, cepol, ¢ocdopa, yriepoma. CHocOOHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB K
00pa30oBaHUI0 HECKOIBKHUX TMPOCTHIX BEHIECTB — aJUIOTPONUS. AJUIOTPONHBIE MOIUMUKAINN
kucnopona, ¢ochopa u onoBa. MeTamTudecKue M HEMETALUTMYECKHUE CBOWCTBA MPOCTBIX
BeriecTB. OTHOCUTENHHOCTD JENIEHUSI TPOCTHIX BEIIECTB HA METAJUIBI 1 HEMETAaJLUIbL.

[TocTosnnast ABoraapo. KomndectBo BemectBa. Monb. MonspHas macca. MosipHbIil 00beM
ra3oo0pa3HbIX BemlecTB. KpaTHble eIMHUIIBI KOJIMYECTBA BEIIECTBA — MUJUIUMOJIb U KUJIOMOJIb,



MIJUIUMOJISIPHAsE M KWJIOMOJISIPHAsT MacChl BEIIECTBA, MIUIMMOJISIPHBIH W KHJIOMOJISIPHBIH
00BEeMbI Ta3000pa3HBIX BELIECTB.

PacueTsl ¢ HCTTOIB30BaHUEM TIOHATHI «KOJUYECTBO BEIIECCTBA», «MOJISIPHAS MAccay, «MOJIIPHBIN
00bEM razoBy, «IIOCTOSTHHAsE ABOTAAPO».

PacuerHble 3a1aun.
1. BeruncneHure MOJISIpHOM Macchl BEIIECTB IO XUMHUYECKUM (hopmynam.

2. PacdeThl ¢ HCHOJIL30BAHHUEM IIOHITHH «KOJIUYECTBO BCIICCTBa», «MOJIIpHAad Maccay,
((MOJ'IHpHBIﬁ 00BeM ra3on », « IIOCTOsIHHAasA ABOF&I[pO ».

Hemonctpauuu. Ilomydenue ozona. OOpasipl 6e10ro M ceporo 0joBa, 0e’Ioro M KpacHOTro
docthopa. Hexoropele MeTamipl M HEMETAUIBl KOJIMYECTBOM BemiectBa 1 Monb. Mogens
MOJISIPHOTO 00beMa Ta3000pa3HbIX BEIIECTB.

TEMA 3
CoeanHeHus1 XUMHUYECKHX 3JIEMEHTOB

Crenenb okucienus. OnpeseneHne CTENEHN OKUCICHUS JIEMEHTOB 10 XUMHYECKOH (opmyre
coequaenusi. CocraBnenne (GopMmys OMHAPHBIX COSNWHEHMA, OOLIMI CHOCO0 WX HA3bIBAHUS.
bunapHbie coelmMHEHMs: OKCHIBI, XJIOpUAbl, Cyiabduabl u ap. CocrtaBieHue HX (QOPMYIL.
[IpencraBuTenn OKCUAOB: BOJAA, YIVIEKUCIBIM ra3 W HeramieHas u3BecTb. llpeacraBurenu
JETY4YMX BOJOPOIHBIX COEAMHEHUM: XJIOPOBOIOPOJ U AMMUAK.

OcHoBaHMs, WX COCTaB U Ha3BaHuA. PacTBopuMocTh OCHOBaHMM B Boje. Tabiuua
pPacTBOPUMOCTH T'MIAPOKCUIOB U coiiel B Boje. [IpencraBureny menoden: ruJpOKCUIbI HATPHs,
Kamus 1 Kanbius. [loHsATHE O KauecTBEeHHBIX peakuusx. WuaukaTopsl. V3MeHeHHe OKpacku
MHIMKATOPOB B IIEJIOYHOM CpELeE.

Kucnotel, ux coctaB u Ha3zanus. Knaccudukanus xucnor. IIpencraButenu KUCIOT: CepHas,
coJisiHas U a30THas. MI3MeHeHne OKpacKu HHANKATOPOB B KUCIOTHOM Cpejie.

Conu kak Mpou3BOJHBIE KUCIOT U OcHOBaHUI. X coctaB u Ha3BaHus. PacTBopuMoCTh coseil B
Bozie. [IpencraBurenu coneit: Xxymopu HaTpusi, kKapOoHaT U Gocdart KampIusl.

AMop(dHBIE U KPUCTANINYECKUE BEILIECTBA.

MeKMONIEKYISpHbIC B3aMMOJCUCTBHUS. THUIBI KPUCTALIMYECKUX PEIICTOK: WOHHAs, aTOMHas,
MOJICKYJIApHasd 1 METAJLJIM4YECKasd. 3aBHCHUMOCTE CBOCTB BCIICCTB OT THUIIOB KPHUCTAINIMYCCKUX
PEIIEeTOK.

BemecrBa MOJICKYJIIPDHOT'O U HCMOJICKYJISIDHOT'O CTPOCHUS. 3aKOH ITOCTOSHCTBA COCTaBa JIISL
BCIIECCTB MOJICKYJISIPHOT'O CTPOCHMU.

YucThle BEIECTBA U CMECH. HpI/IMCpBI KHUIKHX, TBEPAbIX U ra3006pa3HHx cMmecei. CBoiicTBa
YHUCTHIX BEIIECTB U cMeceil. Mx cocraB. MaccoBas u o0beMHas J0JIHM KOMIIOHCHTa CMCECH.
PvaeTBI, CBs3aHHBIC C HUCIIOJIb30BAHHUEM ITOHATHUS <O,



Pacuernsie 3agaun. 1. Pacuer maccoBoil 1 00BEMHONI OJIEHl KOMIIOHEHTOB CMECHU BEIIECTB. 2.
Bprunciienue MaccoBOM [JOJM BEIIECTBA B PAcTBOPE IO HM3BECTHOM Macce pPacTBOPEHHOIO
BEIIECTBA W Macce pactBoputens. 3. BrluuciaeHume wmacchl pacTBOPSEMOIrO BEIIECTBA U
pacTBOPUTEIIS, HEOOXOIUMBIX ISl IPUTOTOBJICHUS OIIPEICICHHON MaCcChl pacTBOPA C H3BECTHOU
MaCCOBOM J10JIEl PaCTBOPEHHOT'O BEILIECTBA.

Jemoncrpamuu. O0pa3ibl OKCHIOB, KUCIOT, OCHOBAaHUHN H coyield. MoJienu KpUCTaTHIeCKIX
PELIeTOK XJIOpHUAa HaTpus, aiMasa, okcuza yriaeposa (IV). B3psiB cmecu Bo1opoa ¢ BO3TYXOM.
Crnioco0sI pazaeneHust cmecei. JMCTHIIAINS BOJIBI.

JlaGopaTopHbI€ OMBITHI.

1. 3HaKkOMCTBO ¢ 00pa3IaMu BEIIECTB Pa3HbIX KJIACCOB.
2. Paznenenue cmecei.

TEMA 4

N3Menenusi, mnpoucxoasiye ¢ BelecTBaMu

[ToHsiTHE ABNEHUN KaK W3MEHEHHWH, MPOUCXOASUIMX C BEIIECTBAMH. fBJIEHUS, CBSI3aHHBIE C
W3MEHEHUEM KPUCTAUIMYECKOTO CTPOCHUS BEIIECTBA MPH IOCTOSHHOM €ro CcocraBe, —
busnueckue spieHus. Dusnyeckue SBICHUS B XUMHHM: JUCTHIUIALUS, KPUCTAILTUA3ALIMS,
BbIMIApMBaHKE U BO3TOHKA BEIIECTB, IEHTpU(]yrupoBaHue.

ﬂBJIeHI/IH, CBA3aHHBIC C USMCHCHUCM COCTaBa BCUICCTBA, — XMUMHNYCCKUC PCAKIINH. HpI/IBHaKI/I u
YCJI0BUS NPOTCKAHUA XUMHUYICCKUX peaKHHﬁ. ITousitue 00 5K30- U SHAOTCPMUYCCKUX PCAKIUAX.
PeaKI_[I/II/I TOpCHHA Kak YaCTHBIN cnyqaﬁ 9K30TCPMHUUYCCKUX peaKHHﬁ, MNPOTCKAINX C
BBIACICHHUEM CBCTA.

3aKOH COXpaHEHHs MacChl BEIIECTB. XHMHYECKHE YpaBHEHUS. 3HAUYE€HHE WHIEKCOB U
k03 unnentoB. CocTaBieHUe YpaBHEHUH XUMUYECKUX PEaKIii.

Pacuersl 1o XUMHUYECKHM YPaBHCHHAM. Pemenne 3aa4 Ha HaXOXJACHUEC KOJINMYECTBA BCILIECTBA,
Macchl WM 00beMa MIPOAYKTA PEaKIIMH MO KOJIHMYECTBY BEIIEeCTBA, MacCe WM 00bEMY HCXOIHOTO
BelllecTBa. PacyeTsl ¢ MCIONBb30BAHUEM IOHATHUS «HOJI», KOTIA MCXOJHOE BELIECTBO JIAHO B
BHJIE pacTBOpa C 3aJaHHOM MAacCOBOM JOJEH pPACTBOPEHHOI'O BEIIECTBA MM COJIEPKHUT
ONPEAEIEHHYIO JIOJII0 IPUMECEN.

Peaknuun Pa3JIOKCHUA. IlonsTue o CKOPOCTH XUMHUYCCKUX peaKHHﬁ. KaTaJ'II/I3aTOpBI. q)epMeHTbI.

Peakuuu coenuuenus. Karamutuueckue W HekatanuTuueckue peakiuu. OOpaTumble U
HEOOpaTHMBbIE PEAKIINH.

Peakuuu 3aMenieHusi. DNEKTPOXUMHUYECKAN PSAJl HANPSOHKEHU METAJIOB, €r0 HMCIOJIb30BaHUE
JUISL TIPOTHO3MPOBAHMST BO3MOKHOCTH MPOTEKAHUS PEaKIMi MEXIy MEeTallaMd U pacTBOPAMH
KHUCJOT. Peakiiuu BBITECHEHUS OJHUX METAIIJIOB U3 PaCTBOPOB UX COJIEH IPYTUMHU METAIIIAMH.

Peakuun oOmena. Peakuuu HeWTpanu3anuu. YCIOBHS NPOTEKaHUS peakluii oOMeHa B
pacTBopax 70 KOHIA.



Tunel XUMHUUYECKUX peakuuil (o MPU3HAKY «YHCIIO U COCTaB MCXOAHBIX BEUIECTB U MPOJYKTOB
peakuuny) Ha IpUMepe CBOMCTB BOJbI. Peakiusi pasziokeHUss — 3JIEKTPOJIU3 BOAbL. Peakuuu
COCMHEHUS — B3aUMOJCHCTBUE BOJbl C OKCHUIAMHU METAUIOB M HemeTtawioB. I[loHsitue
«ruApOKCUAbl». Peakiuu 3aMelmieHUMss — B3aUMOJEWCTBHE BOABI C IICJIOYHBIMH U
[IeJIOYHO3EMENTbHBIMU  MeTa/laMu. Peaknum oOMeHa (Ha mpumepe TUapoim3a Ccylbhuaa
ATIOMUHHMS ¥ KapOu1a KaJbIIysl).

PacueTHbIe 3a1a4n.

1. Beruucnenue Mo XuMHUYECKUM YpaBHCHHAM MACChl WX KOJUYCCTBA BCIICCTBA I10 HU3BECTHOU
Macce WM KOJIMYECTBY BEIIECTBA OJHOTO M3 BCTYIAIOIIUX B PEAKIMIO BEIIECTB MM MPOTYKTOB
peaKIum.

2. Beiuucnenne macchl (KOJMYECTBA BEIIECTBA, 00beMa) MPOIYKTa PEAKIUH, €CIM M3BECTHA
Macca UCXOJIHOTO BEILIECTBA, COAEPIKAILETO OIPEAEIICHHYIO 100 IPUMeECEi.

3. Brrunciienne mMacchl (KOJWYECTBA BEIIECTBA, 00bEMa) MPOAYKTAa PEAKIUU, €CIIM W3BECTHA
Macca pacTBOpa MU MaccoBasi JI0JIs PACTBOPEHHOTO BEIECTBA.

Hemonctpanuu. [Ipumeps! ¢pusnyeckux sBICHHIA: a) MiaBlieHHe HapaduHa; 0) BO3roHKa HO/a
Wi OSH30WHOW KHUCIIOTHI, B) PAacTBOPEHHE IE€pMaHTaHaTa Kamus; r) auddys3us ITymmcThix
BEUIECTB C TOpsIled JIaMIIOYKU HakaiuBaHus. IIpuMeppl XMMHUECKUX SIBICHUN: a) rOpeHue
maruusi, (ocdopa; 0) B3aUMOACHCTBUE COJSHOW KHUCIOTHI C MpPamMOpOM HWJIH MEJIOM; B)
nosyueHue ruapokcuaa meau (Il); r) pacTBopeHHE MOIYYEHHOTO TMAPOKCUAA B KUCIOTaX; 1)
B3auMmojieiicteue okcuna menu (II) ¢ cepHoll KuCIIOTOM INpM HarpeBaHuu; €) pa3iioKeHue
IepMaHraHaTa Kajus; ) B3auMoJieiicTBUe pa30aBIeHHbIX KUCIOT C METaNIaMH; 3) pa3jioKeHue
HEPOKCHJIa BOJOPO/A; 1) 3IEKTPOJIU3 BOJIBL.

JlabopaTopHBIE OMBITHI.

3. CpaBHeHHE CKOPOCTH HCIAPEHHS BOJBI W CIHPTa IO HCYE3HOBCHHIO WX Kalenb Ha
¢GuIbTpOBaNBHOM Oymare.

4. OkuclieHne MeY B IUIAMEHU CIUPTOBKU WJIM TOPENIKH.

5. IloMyTHEHHE U3BECTKOBOM BOJBI OT BBIJIBIXa€MOI'O YTIIEKHUCIIOTO rasa.
6. ITosmyuenue yriieKucioro raza B3auMOJAEHCTBUEM COBI U KUCIJIOTHI.

7. 3amenenre Meau B pactBope xiaopuaa meau (I1) xenezom.

TEMA §

IIpakTukym Ne 1

IIpocreiiume onepauuu ¢ BeeCTBOM

1. IlpaBuna TexHuKM O0e30MacHOCTH MpH paboTe B XUMUUeckoM kabuHeTte. [Ipuemsl oOparieHus
¢ 1abopaTOpHBIM 000PYAOBAaHHEM U HAarpeBaTeIbHBIMU PHOOPAMHU.

2. Ha6J'IIOIleHI/I$I 3a UBMCHCHHUAMU, IPOUCXOAAIINMU C FOpﬂH.ICIZ CBC‘-IOI\/'I, N UX OIIMCAHHC.



3. AHaju3 OYBEI U BOJIBI.

4. IIpu3HaKu XUMUYECKUX PEAKIIH.

5. IIpuroroBneHue pacTBopa caxapa U OIpeeJeHue MacCOBOM 10U €ro B pacTBOPE.
TEMA 6

PacrBopenue. PacTrBopbl.

CaoiicTBa pacTBOPOB JJIEKTPOJIUTOB

PacTBopenue kak pusnko-xumudeckuii npouecc. [lonarue o ruapaTax u KpUCTaLIOTUIpaTaXx.
PactBopuMocTs. KpuBbie pacTBOPpUMOCTH KaK MOJIENb 3aBUCMOCTH PaCTBOPUMOCTH TBEPABIX
BEIIECTB OT TeMIiepaTyphbl. HacbllieHHbIe, HEHACBIILIEHHBIE U IEPECHIIIEHHbBIE PACTBOPBI.
3HaveHHe pacTBOPOB JIJIsl IPUPOJIBI U CETBCKOTO X034 CTBRA.

ITousitre 00 SHGKTpOHI/ITH‘ICCKOﬁ Jucconuanuu. BHCKTI)OJ'II/ITLI M HEIJICKTPOJIUTHI. MexaHu3m
JUCCONMAIUU SJICKTPOJIUTOB C pa3IMYHbIM THIIOM XUMHYEeCcKor cBsa3U. CTereHb
BHGKTPOHHTH‘ICCKOﬁ Jucconuanuu. CunbHBbIC U cl1a0ble OJICKTPOJIUTEIL.

OcHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTUUECKON Jucconnanuu. MloHHble ypaBHEHUs
peakuuid. YcioBus NpoTeKaHUs peakliui 0OMeHa MEX/y IEKTPOIUTaMU J0 KOHIIa B CBETE
WOHHBIX IIPEICTABJICHUI.

Knaccudukanus HOHOB U UX CBOMCTBA.

Kucnotsl, ux xnaccuduxanus. Juccouunanus KUCIOT U UX CBOICTBA B CBETE TEOPUU
ANEKTPOIUTUYECKON Tucconranuu. MoneKkyssipHbIe 1 HOHHBIC YPaBHEHUS PEeaKIMii KHCIIOT.
B3auMozeiicTBruEe KUCIIOT C METAJTIaMU. DJIEKTPOXUMUYECKUI Psijl HAPSHKEHUM METAIIJIOB.
B3anmopeiicTBre KMCIIOT C OKCUIaMHU METALIOB. B3auMoaeiicTBrue KUCIOT C OCHOBAHUSIMU —
peakius HeHTpanu3anuu. B3anmoelicTBie KUCiaoT ¢ coysiMu. Vicnonb3oBaHue TabIUIIbI
PACTBOPUMOCTH AJId XapaKTCPUCTUKHU XUMHUYCCKUX CBOMCTB KHCJOT.

OcHoBanusl, ux knaccudukanus. Jucconuanus OCHOBaHUI U X CBOWCTBA B CBETE TEOPUHU
ANEKTPOJIUTUYECKON AUCcCOnMannu. B3auMoelicTBue OCHOBAHUM C KMCIOTAMH, KUCIIOTHBIMH
OKCHJAMH U cojisiMu. Vcrionb3oBaHue TaOJINLIbI pACTBOPUMOCTH JJI XapaKTEPUCTUKHI
XUMUYECKHUX CBOMCTB OCHOBaHUM. PaziokeHne HepacTBOPUMBIX OCHOBAaHUM IIPU HATPEBAHUH.

Comnu, ux KJI1accuPpuKaIus 1 TUCCOIMAINS Pa3IMYHBIX TUTIOB coJiel. CBOMCTBA CoJiei B CBETE
TEOPHUU AIEKTPOJIUTHYECKON AUCconMannu. BzauMoaencTBue coseit ¢ MmeraaiaMu, yCIOBUs
IIPOTEKAHUs ITUX peakluil. BzanmoaencTere conei ¢ KUCI0TaMH, OCHOBAaHUSMH U COJISIMU.
Hcnons3oBaHue TaOIUIIBI PACTBOPUMOCTH ISl XaPAKTEPUCTUKH XUMHUYECKUX CBOMCTB COJICH.

O06o0menue cBeeHni 00 OKCHAaX, X KilacCU(PUKAIIMN 1 XUMUYECKIX CBOMCTBAX.

I'ereTmueckue pAabI METAJIJIOB 1 HEMETAJLIIOB. I'emermueckas CBA3b MCXKIY KilacCaMu
HCOPTaHNYCCKUX BEIICCTB.

OKHCITUTETBEHO-BOCCTAHOBUTEIBHEIE PCaKIuu. OKHCIUTEIb U BOCCTAaHOBHUTCIIb, OKHCJIICHUEC U
BOCCTaHOBJICHHEC.



Peakiun HOHHOTO 0OMEHa U OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiiuu. CocTaBiIeHHE
YPaBHEHHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA METOAOM 3JIEKTPOHHOTO OanaHca.

CBolicTBa IMPOCTBIX BEIIECTB — MECTAJIJIOB U HEMETAJIJIOB, KMCJIOT U CoJIeli B CBETE
HpGI[CTaBJIeHI/Iﬁ 00 OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX mnmpouneccax.

JemoncTpanuu. MicnpiTaHue BEIIECTB U X PACTBOPOB Ha AJIEKTPOIPOBOIHOCTD. JIBIKEHUE
OKpAILIEHHBIX HOHOB B 3JIEKTPUYECKOM TOJI€. 3aBUCUMOCTD AJIEKTPOIPOBOIHOCTH YKCYCHOM
KHUCJIOTBI OT KOHILIEHTpauuu. B3anmoaeincTere uHKa ¢ CEPOid, COJISTHOW KUCIOTOM, XJIOPUAOM
meau (I1). Topenne maruus. B3aumoeiicTBre XJI0pHOM U CEpOBOAOPOIHON BOIBI.

JlaBopaTopHbIE OMBITHI.

8. Peakiuu, XxapakTepHbIe 711 PACTBOPOB KHUCIIOT (COJISTHOM WIJIH CEPHOI).

9. Peakuuu, XxapakTepHble JIJIs1 paCTBOPOB I1esioueii (THAPOKCHUI0B HATPHSI UITH KaJIHs).
10. [Tony4yeHue u CBOMCTBA HEPACTBOPUMOTO OCHOBaHUs, HIIL. (Tuapokcuaa meau(Il)).

11. Peakiuu, XxapakTepHbIe 171 paCTBOPOB coJiel (Harpumep, aist xiaopuaa meau (I1).

12. Peakiuu, XapakTepHbI€ U1 OCHOBHBIX OKCUJIOB (HAIIPUMeEp, JIJIsl OKCHJIA KaTbIIHS).
13. Peakiuu, xapakTepHbI€ JUISl KUCIOTHBIX OKCHUIOB (HAIIPUMEP, JIJIs YTTIEKHCIIOTO ra3a).
TEMA 7

IIpakTukym Ne 2

CpoiicTBa pacTBOPOB 3JIEKTPOJINTOB

6. CBolicTBa KHCIIOT (pemeHI/Ie SKCIICPUMCHTAIIbHBIX 33)13.‘-1), OCHOBaHI/II\/’I, OKCHIOB U COJICH.

9 kace
IToBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 kiacca
Beenenne B kypc 9 kiacca

XapakTepUCTUKA JIEMEHTA 110 €T0 MOJIOKEHUIO B IEPUOJAUYECKON CUCTEME XUMUYECKUX
sanemenToB /. 1. MenaeneeBa. CBOMCTBAa OKCUIOB, KUCIIOT, OCHOBAHUM U COJIEW B CBETE TEOPUU
ANEKTPOJIUTAYECKON AUCCOIMALIMM U TIPOLIECCOB OKUCIICHUS-BOCCTAHOBJIEHHUS. | €eHETHUECKHE
PAIIbI METAJIJIAa U HEMEeTaJlIa.

ITonsTue o MNEPCXOAHBIX 3JICMCHTAX. AM(bOTCpHOCTB. I'enermueckuii pAa IEPEXOAHOTO
DJICMCHTA.

HCpI/IOIlI/IquKI/Iﬁ 3aKOH U NICPUOJAUYICCKAasA CUCTEMA XUMHUYCCKUX DJICMCHTOB I[ H. MenneneeBa B
CBCTC YUCHUSA O CTPOCHHUHU aTOMA. Hx 3HaueHue.

JlaGopatopHslii onbIT. 1. [lomydeHne rupokcuia IMHKA U UCCIIEJOBAHUE €0 CBOWCTB.



TEMA 1
MeTaJLibl

[TonoxeHne METAJJIOB B MEPUOAMYECKON CUCTEME XUMUUYECKuX demeHToB /. M. Menneneena.
Merammueckas KpUCTAUIMYECKasl pelIeTKa U MeTaJUTMIecKass XuMu4ecKas cBsi3b. OO0rue
¢dbusndeckue cBoiicTBa MeramuioB. CIuiaBbl, UX CBOMCTBA M 3HaYEHUE. XUMHUYECKHUE CBOKWCTBA
METaJUIOB KaK BOCCTAHOBUTEJICH. DJICKTPOXUMHUUCCKHUI PsIT HATIPSKEHUH METAJNIOB U €0
UCIIOJIb30BaHUE JIJISl XaPaKTEPUCTUKH XUMUYECKIX CBOMCTB KOHKPETHBIX MeTaJIOB. CIIOCOOBI
MOJIYYSHUS] METAJUIOB: MUPO-, TUAPO- U dIIeKTpoMeTautyprus. Kopposus MeTamioB U criocoObl
OOpBOBI C HEH.

OO01mrast XxapaKTepUCTHKA IIEIIOYHBIX METAIOB. MeTaiisl B mpupoae. O0mmue crnocoosl ux
nonydenus. CTpoenue atomoB. lllenounsle MeTamIbl — MPOCTHIE BEIIECTBA, UX (pru3nyYecKue u
XUMHUUYECKHE CBOMCTBA. BaskHele coelMHEHNs IET0YHBIX METAJIIIOB — OKCU/IbI, THIPOKCH/IBI
U CoJU (XJIOpUBI, KapOOHATHI, CyIb(aThl, HUTPATHI), UX CBOMCTBA M MPHUMEHEHHE B HAPOJIHOM
xo3siiicTBe. Kanuiineie ynoopenusi.

OO01as xapakTepuCTHKa 3JIEMEHTOB I1aBHOM noArpymisl 11 rpynmnel. CtpoeHne aToMoB.
[lenouno3eMenbHBIE METAIIBI — MPOCTHIE BEIIECTBA, UX (PU3UYECKHE U XUMHUECKUE CBOICTBA.
Baxxueiimume coequHeHUs MeJI0YHO3EMENbHBIX METAIIJIOB — OKCH/JIBI, THIPOKCH/IBI M COJIU
(x70puabl, KapOOHATHI, HUTPATHI, CyNb(aThl U pocdaTel), X CBOICTBA U MIPUMEHEHUE B
HApOIHOM XO3sIiCTBe.

Amomunuii. CTpoeHue aroma, pusndeckre U XMMHYECKHe CBOMCTBA MPOCTOT0 BEIIECTBA.
CoeanHeHUs aTIOMUHUS — OKCHJI U TUIPOKCUT, UX aMpOTepHbIN XapakTep. Baxueiimue conu
amomuHus. [IpuMeHeHne aTlOMUHUS U €r0 COSAMHEHU.

XKenezo. Crpoenue aroma, pU3NUeCKue U XMMUYECKHE CBOMCTBA MTPOCTOTO BEIIECTBA.
I'enernyeckue psaael Fe2+ u Fe3+. KauectBennsle peakuun Ha Fe2+ u Fe3+. Baxneiimne conu
kKee3a. 3HaUEHUE JKeJe3a, €r0 COEAMHEHNH U CIUIaBOB B IIPUPOJE U HAPOJHOM XO35HCTBE.

HemoncTtpanuu. O6pa3iibl MEeI0YHBIX U MET0YHO3eMEeTbHBIX MeTaIoB. OOpasiibl CIIIaBOB.
B3aumoneiicTere HaTpus, TUTUA U KaJbLUs C BOAOW. B3auMoaencTBue HaTpus U Mardus ¢
KucnopoioM. BzaumoneiictBue MmetamioB ¢ Hemetauiamu. [lomyuenue rugpokcuos sxenesa (II)
u (II0).

JlaboparopHbie onbITHL. 2. O3HAKOMIIEHHE C 00pa3iiaMu MeTaiioB. 3. B3aumonelictBue
METAJIJIOB C PACTBOpPaMH KUCIIOT U coliell. 4. O3HakoMIIeHHEe ¢ 00pa3iaMu MIPUPOIHBIX
COCIMHEHUI: a) HaTpus; 0) KaJbIKs; B) aIFOMUHUS; T) xene3a. 5. [lomyyenue ruapokcua
ATIOMUHHMS M €T0 B3aMMO/JICHCTBHE C PACTBOPAMH KUCIIOT U Ienoueit. 6. KauecTBeHHbIC peakinu
Ha noHbl Fe2+ u Fe3+.

TEMA 2
IIpakTukym Ne 1
CBoiicTBa MEeTAJIJIOB H UX COeTHHEHUI

1. OcymiecTBiIeHHE TIENOYKH XUMHYECKUX MPEBPAIICHII METAIIOB.



2. [TonyyeHne u CBOMCTBA COEIMHEHU METAJIOB.

3. Pemenue sKCriepuMEHTAIbHBIX 3a/1a4 Ha PAacCllO3HABAHUE U MTOJTYYEHHUE BEIIECTB.
TEMA 3

HemeTanabl

OO6m1as xapakTepucTUKa HEMETAIUIOB: MOJIOKEHUE B riepuoanueckoit cucreme /1. U.
MenzeneeBa, 0cCOOEHHOCTH CTPOEHUSI aTOMOB, 3JIEKTPOOTPULIATEIIBHOCTD KaK Mepa
CHEMETAIUTMYHOCTHY, PsI/ 3JIEKTPOOTpUlIaTeIbHOCTH. KpHcTamnyeckoe CTpoeHue HEMETallIOB
— MpOCThIX BeulecTB. AyuioTponus. dusznueckue cBoiicTBa HeMeTaoB. OTHOCUTENLHOCTD
MOHITUH «METaJL», KHEMETAILI».

Bonopoa. [lonoxxenue B nEpUOANYECKON CUCTEME XUMUYECKUX 3i1eMeHTOB 1. 1. Meneneesa.
Crpoenue aToMa 1 MoJieKyJbl. Pu3nueckre 1 XUMHUYECKHE CBOMCTBA BOIOPO/Ia, €r0 MOJTy4eHUe
U IPUMEHEHHE.

OO6mas xapaktepucTuka raoreHoB. Ctpoenue atoMmoB. [IpocThie BemecTa, nx (Gpu3nuecKue u
XUMHUYECKHe cBOCTBa. OCHOBHBIE COETMHEHUS TaJIOTEHOB (TaJIOr€HOBOOPO/IbI M TAJIOT€HU/IBI),
ux cBoiictBa. KauecTBeHHas peakiys Ha XJI0puI-HoH. KpaTkue cBesieHus o xJjiope, opome,
dTope u noze. [lpuMeHeHNE TaTIOreHOB U UX COCMHECHUI B HAPOIHOM XO3SIHCTBE.

Cepa. Ctpoenue aTroma, aJlIOTPOIIHsI, CBOMCTBA U IPUMEHEHHE POMONUECKOi cepbl. OKCHIBI
cepol (IV) u (VI), ux nonyuenue, cBoiictsa u npuMeHnenue. CepoBoIOpoAHAs U CEPHUCTAS
kucnoThl. CepHasi KUCJIOTa U €€ COJIM, MX IPUMEHEHHE B HapOoAHOM Xo3giicTBe. KauecTBeHHas
peaxius Ha cynb(ar-uoH.

A3ot. CTpoeHue aTomMa 1 MOJIEKYJIbl, CBOMCTBA IIPOCTOrO BelllecTBa. AMMUAK, CTPOCHHE,
CBOMCTBA, OJIy4eHUe U npuMeHeHue. Coiu aMMOHUS, UX CBOMCTBA U IpuMeHeHue. OKCHIbI
azota (II) u (IV). A3oTHas kuci0Ta, e CBOMCTBA U MpUMeHeHHe. HUTpaThl U HUTPUTHI,
npobiieMa uX Co/Iep KaHUs B CEIbCKOXO03HCTBEHHON MPOIYKIIMH. A30THBIE y100pEHUS.

®ocdop. CtpoeHue aroma, aJuIOTPOIHUs, CBOHCTBA 6estoro u KkpacHoro ¢ocdopa, ux
npuMeHeHne. OcHOBHbIE coeuHeHUs: okcul dpocdopa (V), oprodocdopHas kucioTa u
docdater. DochopHbIe YI0OpEHUSI.

VYrnepoa. CTpoeHue aroma, asIOTPOIHsL, CBONCTBA aJUIOTPOIHBIX MOIU(DUKAIIMIA, TPUMEHEHHE.
Oxkcuasl yraeponaa (I1) u (IV), ux coiictBa u npuMmenenne. KauecTBeHHas peakius Ha
yrieKuCIbIi Ta3. KapOoHaThI: KalblUT, COMIA, TTOTAIll, UX 3HAYEHUE B IPUPOIE U KU3HU
yenoBeka. KauecTBeHHas peakiusi Ha KapOOHAT-HOH.

Kpemnnii. CtpoeHne aTroma, KpUCTAIIIMYECKNN KPEMHHIM, €ro cBocTBa M puMeHeHue. OKCH
kpemuus (IV), ero npupoansie pazHoBUIHOCTH. CUIIMKAThl. 3HAYEHHE COEIMHEHUIN KPEMHHUSI B
KUBOHM U HEXXUBOM npupoe. [IorsATHEe 0 CHIIMKATHOW MPOMBIIIJIEHHOCTH.

JemoncTpannu. O6pasiibl rajJoreHoB — MPOCTHIX BellecTB. B3anmoaeiicTBie ranoreHoB ¢
HaTpueM, allFOMUHNEM. BeITecHeHre XJ1opoM OpoMa miu Hoja U3 pacTBOPOB UX COJIEH.

BiaumoneiicrBue CCPBI C METAJIJTaMH, BOOOPOJIOM U KHCIOPOJOM.



B3anmoneiicTBre KOHUIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIBIO.

[Nornomenue yriieM pacTBOPEHHBIX BEIIECTB WIIM ra30B. BoccTaHOBICHNE Mein U3 €€ OKCHIa
yriem. O0pa3ubl MPUPOAHBIX COSAMHEHHH XJI0pa, cepsl, pocdopa, yriepoaa, KpeMHUS.
OO0pa3ipl BOKHEHIINX U1 HAPOJIHOTO X03CTBA CYNb(haTOB, HUTPATOB, KApOOHATOB, oc(haToB.
OO6pa3s1bl cTekina, KEpaMUKU, IEMEHTA.

JlaGopaTtopHble onbITh. 7. KauecTBeHHas peakius Ha XJIopua-uoH. 8. KauecTBeHHas peakius Ha
cynbdar-uoH. 9. PacniosnaBanue conerr ammonus. 10. [ToiyueHue yriekuciaoro rasa u ero
pacniosnaBanme. 11. KauecTBeHHas peakius Ha kapOoHaT-uoH. 12. O3HaKOMIICHHE C
OPUPOIHBIME cHiMKaTamMu. 13. O3HaKOMIIEHHE ¢ TPOAYKIMEH CHIIMKATHON MPOMBIIIJICHHOCTH.

TEMA 4

[pakTukym Ne 2

CBoiicTBa HEMETAJJIOB H HX COeIMHEHHH

4. Pewuenue 3kciepuMeHTalbHBIX 3a1a4 1o TeMe «l[loarpymnmna kuciaopoay.

5. Pemrenne skciepuMeHTANIBHBIX 3a1a4 110 Teme «[loarpynmsl azora u yriiepoaar.
6. Ilonydenue, coOupanue u pacro3HaBaHUE Ta30B.

TEMA §

Opranuveckue coeJMHEHUs

BemecTBa oprann4eckue 1 HEOpraHUYECKUE, OTHOCUTEIIBHOCTD IIOHATUS «OPTaHUYECKUE
BeuiecTBay. [IpuunHbl MHOr00Opas3usi OpraHudeckKuX coeIMHEHN. XUMUYECKOE CTPOECHUE
OpPraHUYECKUX COeMHEHUNH. MoleKyIsipHble U CTPYKTYpHBIE ()OPMYJIbl OPraHUYECKHUX BEILECTB.

MeraH u 3TaH: cTpoeHHe MOJeKyIl. ['opeHne MeraHa u sTaHa. JleruapupoBaHue dTaHa.
ITpumeHeHne MeTaHa.

XHUMHYECKOE CTPOCHUE MOJIEKYJIbI dTHIIeHA. J[BOWHAs CBA3b. B3anmoaencTBre dTUIEHa C BOJIOK.
Peakuuu nonumepuszanuu stusneHa. [lonusTuieH u ero 3HaueHue.

ITonsiTHE O MpENENBHBIX OTHOATOMHBIX CIIUPTaxX HA IPUMEpax METAHOJA U ATAHOJIA.
TpexaroMHBIN CIUPT — IVIMLEPHH.

[TonsiTre 00 anbAeruAax Ha MpUMepe YKCYCHOro anpaernaa. OKUclIeHue albJerujia B KUCIOoTY.

OI[HOOCHOBHBIG MMPpEaACIIbHBIC Kap60HOBBIe KHCJIOTBI HAa IPUMEPC YKCYCHOﬁ KHUCIOTHL. Ee
CBOMCTBA U IMPUMCHCHUC. CTeapI/IHOBaSI KHCJIOTa KaK IMPEACTAaBUTEIb KUPHBIX Kap6OHOBBIX
KHUCJIOT.

Peakuuu sTepuukaiiy 1 NOHATHE O CIOXKHBIX dpupax. JKUpbl Kak CII0KHBIE 2QUPBI
[JIALIEPUHA U AKUPHBIX KUCIIOT.

[ToHsTHE 00 AMUHOKHCIIOTAX. Peaknuu noauKOHACHCAIIMH. BeHKI/I, HUX CTPOCHUC U
Ouosorunueckas POJIb.



[Tonsitue 06 yrneBonax. ['mroko3a, ee cBolicTBa 1 3Ha4YeHHE. Kpaxmai u 1emnonnosa (B
CPaBHEHHH), X OMOJIOTHYECKAs POJIb.

JlemoHcTpammuu. Mojienu MOJIeKyJI MeTaHa U IPYTUX YIJIeBOI0pOI0B. B3anmoaeiicTBre STHIICHA
¢ OpoMHO¥ BOJIOH 1 pacTBOPOM TNepMaHraHaTa Kayus. OOpasibl 3TaHOJIA U TIUICPUHA.
KauecTBeHHas peakiys Ha MHOTOATOMHBIE CIIUPTHL. [lorydenne ykcycHO-3TUII0BOTO dupa.
OwmbuieHue xxupa. BzaumoneiicTBre TIIOKO3bI C aMMHUAYHBIM PACTBOPOM OKCHA cepedpa.
KauectBeHHast peakuus Ha Kpaxmadi. Jloka3aTenbcTBO HATMYHS (YHKIIMOHATBHBIX TPYII B
pacTBOpax aMUHOKHUCIIOT. ['opeHue OeKoB (IepCTH WM NTHYBUX MepheB). [[BeTHBIC peaknuu
OEJIKOB.

Jlaboparopusbie onbIThl. 14. M3rotoBiaeHue Moaeneil MoIeKys yrieBogopooB. 15. CBolicTBa
rurepuna. 16. BzaumopeiictBue riiroko3sl ¢ ruapokcuom meau (1) 6e3 HarpeBanus u npu
HarpeBanuu. 17. B3anmopaeiicTBue Kkpaxmaia ¢ HOJ0M.

TEMA 6
O0o00menne 3HaHUH 10 XMMHHU 32 KYPC OCHOBHOM IIKOJIbI

DU3NYECKUI CMBICII TOPAIKOBOIO HOMEpPA 3JIEMEHTA B IEPUOANYECKON CUCTEME XUMHUECKUX
anemeHToB J[. 1. MeHaeneeBa, HOMEpOB MeprOia ¥ TPYIIIbL. 3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB 3JIEMEHTOB U UX COCAMHEHUN B IIEPUOJAX U TPYyINIaxX B CBETE MPEACTABICHUN O
CTPOECHUU aTOMOB DJIEMEHTOB. 3HAUCHHE IEPUOTUIECKOr0 3aKOHA.

Turnbl XUMUYECKUX CBSI3€M M TUIIBI KPUCTAJUIMYECKUX PEIIETOK. B3auMoCBs3b CTPOCHUS U
CBOWCTB BEIIIECTB.

KHaCCH(bHKaHHH XUMHNYCCKHX peaKuHﬁ 110 pa3JINYHbIM IMPU3HAKaAM (LII/ICJ'IO H COCTaB
pearupyromunx nu 06pa3y}omﬂxc;1 BCIICCTB, TEIIOBOU 3(1)(1)6KT; HCIIOJIb30BAHUEC KATAJIN3aTOPA,
HaIlpaBJICHHUEC; U3MCHCHUC CTCIICHEH OKHCIICHUS aTOMOB).

ITpocTeie u ciiokHBIE BemecTBa. MeTaiuibl 1 HeMeTasuibl. [ eHeTnueckue psaipl MeTania,
HeMeTalia U nepexoaHoro Merauia. Okcuabl (0OCHOBHbBIE, aM(pOTEPHbIE U KUCIIOTHBIE),
TUAPOKCUBI (OCHOBaHMSI, aM(OTEpHBIE THAPOKCUABI M KUCIOTHI) U COJIM: COCTAB,
KJ1acCU(pUKalus U o0II1e XMMHUUECKHUE CBOMCTBA B CBETE TEOPUH IEKTPOIUTHUECKOMN
JMCCOLMALIUYU U IPEJCTABICHUI O IPOLEcCaX OKUCICHHUSI-BOCCTAHOBIICHHS.



IV TemaTuyeckoe ni1aHupoBaHue

8 kJ1acc
Ne Paznen Koa-Bo N3 gux
YPOKOB K.p.(a.) IL.p.(kon-
BO)
1 BBenenue. ATOMBI XUMHUUYECKHUX DJIEMEHTOB 7 1
2 IIpocThie BemecTBa 3
3 CoeMHCHNS XUMHYCCKUX DJICMECHTOB 7 1
4 W3meHeHus, mpoucxoIsimue ¢ BeneCTBAMU 5 1
5 | Ilpaktukym 1 «IIpocreiimme onepamuu ¢ 2 2
BEILIECTBAMM
6 | PactBopenue. PactBopbl. CBOMCTBa pacTBOPOB 9 1
DIIEKTPOJIUTOB
7 | Ilpaktukym 2 «CBOMCTBa PaCTBOPOB 1 1
DIIEKTPOJIUTOBY
Htoro 34 4 3
9 kiacc
No Paznen Kon-Bo 3 aux
YpOKOB K.p.(4.) I1.p.(u.)
1 | Beenenue. O0mast XxapakTepUCTHUKA XUMHUYECKUX ) 1
3JIEMEHTOB M XUMHYECKUX PEaAKIIHil
2 MerTaibl 9 1 1
3 Hemeramisl 15 1 1
4 | O6oOuIeHNe 3HAaHUI TI0O XUMUH 32 KypC 5 1
OCHOBHOM IIIKOJBI
Hroro 34 4 2







