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PaGoyas mporpamma ydeGHOro mpeamera «Xumus» pa3paboTaHa B COOTBETCTBHH C
GenepanbHBIM  rOCYIapCTBEHHBIM o6pa303a"ren'1>nbnv; CTaHIapTOM OCHOBHOTO  OOIIEro
00pa3oBaHMsl, YTBEP)KAEHHBIM TNpHKa3oM MunoOpasoBanus Poccunm «O6  yTBepKaeHHH
(enepanbHOro  rocymapcTBeHHOro  00pa3OBATENBHOrO  CTAHAAPTA OCHOBHOTO  OOLIEro
obpasosanus» ot 17 nexabps 2010 r. Ne 1897, [Tpukazom MunucTepcTBa 06pa3oBanus U HayKH
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(henepanbHbIi rocy1apcTBEHHBIH 06pa3oBaTENbHbIH CTAHAAPT OCHOBHOTO 06MIero oGpa3oBaHHs,
YTBEPIKACHHBIH Nprka3soM MunucTepeTBa 06pasoBanus H Hayku Poccuiickoii ®enepauuu ot 17
nexabpst 2010 r. Ne 1897», u ¢ yuetom paGoueit nporpammsl «Xumus 8-9 kmaccer. [Tpeamernas

nunnst yueObnukos I'.E. Pynsutuca ,@.I. ®enpamana» H.H. Iapa

PazpaboTunk mporpammer:

Hedénosa T.C.

Huxnuuit Onec



I[lnannpyemMble pe3y/ibTaThl OCBOCHUSI YUeOHOI0 NpeAMeTa B COOTBETCTBUH
¢ OCHOBHO# 00pa30BaTe/IbHOI NMPOrpamMMoii 0CHOBHOTI'0 0011ero 00pa3oBaHUs
MBOY «COL Nel» nrr. Huxunii Onec

JIn4HOCTHBIE pe3yIbTaThl OCBOSHHUS OCHOBHOW 00pa30BaTeIbHON POTPAMMBI:

1. BocniuraHue poOCCHUHCKOM TIpaKJAHCKOW HAEHTHUYHOCTH: MAaTPUOTU3MA, YBAXKEHHUS K
OredecTBY, NpPOLUIOE M HACTOALIEE MHOIOHAIMOHAIBHOrO Hapojga Poccum, uyBcTBa
OTBETCTBEHHOCTH W joira nepen Ponnnoil, maeHTudHKanus ceds B KadyecTBE TpakJaHHMHA
Poccun, cyObeKTHBHASI 3HAYMMOCTH UCIIOIB30BAHUS PYCCKOTO SI3bIKa U S3BIKOB HapoaoB Poccun,
OCO3HaHME U OLIYIIEHUE JINYHOCTHOM COMPUYACTHOCTH Cyb0€ POCCUICKOr0 Hapoa; OCO3HAHUE
CBOEM 3THHUYECKOW INPUHAAIEKHOCTH, 3HAHUE MCTOPUHU, 53bIKA, KYJIBTYpbl CBOErO HapoJa,
CBOEr0 Kpasi, OCHOB KYJIbTYpPHOIO Hacienus HaponoB Poccuu u yenoBeuyecTBa (MACHTUYHOCTD
YeJIOBEKAa ¢ POCCUMCKONW MHOTOHALMOHAIIBHON KYJIBTYPOH, COIPUYACTHOCTh UCTOPUU HAPOIOB U
rocyJapcTB,  HaXOJMBIIMXCSI Ha  TeppuTOpuM  coBpeMeHHoW  Poccum);  ycBoeHue
FYMaHUCTUYECKUX, JIEMOKPATUYECKUX M TPAJULIUOHHBIX LIEHHOCTEH MHOTOHAIIMOHAIBHOIO
poccHiickoro o0IecTBa; BOCIMTAaHHE YYBCTBAa OTBETCTBEHHOCTH W joira nepea PoanHoii;
OCO3HAHHOE, YBOKUTEIHLHOE U TOOpOXKeIaTeIbHOe OTHOUICHHE K UCTOPUH, KYJIbType, PEIUTHH,
TpasuLUsAM, SI3bIKaM, LICHHOCTSM Hapo1oB Poccuu u HapoioB Mupa.

2. ®opMUpOBaHHE OTBETCTBEHHOT'O OTHOILIEHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTHU
yyalluxcsi K CaMOpa3BUTHI0 M CaMOOOpa30BaHMIO Ha OCHOBE MOTHBALUMU K OOYYEHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHHIO JalbHEHWINEH WHAMBHIYAIbHON TPAaeKTOPUHU
o0Opa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUpE Npodeccuil 1 NpodeCCUOHATBHBIX NPEANOUYTEHHH,
C Y4YeTOM YCTOWYHMBBIX ITIO3HABATEIBbHBIX HHTEPECOB, a TaKXKE Ha OCHOBE (OPMHUPOBAHUS
YBa)XXKUTEJIbHOTO OTHOLIEHUS K TPYIly, Pa3BUTHS ONbITA YYACTHS B COLIMAJIBHO 3HAYUMOM TPYJIE.

3. ®opmupoBaHHE LEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUSl HAyKd M OOLIECTBEHHOM MPAKTHKH, YYUTHIBAIOIIETO COLMAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3ue COBpEMEHHOT0 MUpa.

4. ®opMupoBaHHE OCO3HAHHOTO, YBAXKUTEIBHOTO U JOOPOKENATEIbHOTO OTHOLIEHUS K
JIPYroMy 4YelOoBEKY, €ro MHEHMIO, MHUPOBO33PEHHIO, KYJIbTYpe, f3bIKY, BEpe, Ipa)KIaHCKON
MO3UIUH, K UCTOPUH, KYJIBTYypE, PEIUIUHU, TPAAULMM, A3bIKaM, LEHHOCTAM Hapoaos Poccun u
HapoJOB MHpa; TOTOBHOCTH M CHOCOOHOCTH BECTH AMAJIOT C JIPYTHMMH JIIOJAbMH M JOCTUTATh B
HEM B3aUMOIIOHMMaHMs (MACHTUUKAIMSA ce0s Kak IOJIHONPABHOIO CyOBbEeKTa OOILIeHMS,
FOTOBHOCTh K KOHCTPYMpOBaHMIO oOpa3a TMapTHepa IO JUaJIOry, TOTOBHOCTh K
KOHCTPYUPOBaHMIO 00pa3a JOMYCTHUMBIX CHOCOOOB JHMAora, TOTOBHOCTh K KOHCTPYHPOBAaHHUIO
mpouecca Juajora Kak KOHBEHUMOHHMpPOBAHMSI WHTEPECOB, MPOLENYp, TOTOBHOCTb U
CHOCOOHOCTH K BEJICHHUIO IEPETOBOPOB).

5. OcBoeHHe COLMATBHBIX HOPM, MPABUJI MTOBEACHUS, posiel U (GOpPM COIMATIbHOM KU3HU
B TpyNIax U COOOLIECTBAaxX, BKJIOYas B3POCIbIE U COIMAJIbHBIE COOOIIECTBA; ydacTHE B
HIKOJIbHOM CaMOYIIPAaBJIEHUH U OOIIECTBEHHOM KU3HU B IpejieiaxX BO3PACTHBIX KOMIETEHIHH ¢
YY4ETOM pPETHOHAIBHBIX, 3THOKYJIbTYPHBIX, COIMAJbHBIX M OSKOHOMHYECKHUX OCOOCHHOCTEH
(popmupoBaHuE TOTOBHOCTH K YYacTHIO B IPOLIECCE YIOPSIOUYEHHUS COIHAIBHBIX CBA3€H U
OTHOILIEHH, B KOTOpPbIE BKIIFOUEHBI U KOTOpBIE (POPMHUPYIOT CaMH ydalluecs; BKIOUEHHOCTh B
HENOCPEJICTBEHHOE TpakJJaHCKOE YydacThe, TOTOBHOCTh y4YacCTBOBAaThb B JKU3HEAEATEIHLHOCTHU
MOJPOCTKOBOTO  OOIIECTBEHHOTO OOBEAMHEHUs, MPOAYKTHMBHO B3aHMMOJAEHUCTBYIOLIETO C
COLIMAJILHOW Cpefiol U COIMAIbHBIMM MHCTUTYTaMHU; UAeHTU(UKalKs ce0sl B KauecTBe CyObeKTa
COLMAIBHBIX TMpeo0pa3oBaHMii, OCBOCHHME KOMIIETEHTHOCTeH B cdepe OpraHu3zaTopcKon
JeSTENIbHOCTH; MHTEPUOPHU3allUsl LEHHOCTEH CO3MAATENbHOIO OTHOUIEHHMSI K OKpYy)Karomen
JEUCTBUTEIIBHOCTH, LIEHHOCTEH  COLMAIBHOIO  TBOPYECTBA, LIEHHOCTH  IIPOJYKTUBHOU
OpraHU3alMy COBMECTHOM JCATEIBHOCTH, CAMOPEAIN3allii B IPYIIE U OPTaHU3ALNN, IEHHOCTH
«IpYroro» Kak paBHOIPABHOTO TMapTHepa, (opMuUpoBaHHE KOMIIETCHIMH  aHalu3a,
NPOEKTHUPOBAHUS,  OpraHM3allud  JAEATENbHOCTH, peQUIeKCMH  M3MEHEHHH,  CcrocoOoB



B3aMMOBBITOIHOTO  COTPYAHHUYECTBA, CIOCOOOB pealu3allud COOCTBEHHOTO JIHJIEPCKOTO
MOTEHIMANA).

6. PazBuTne MopasbHOrO CO3HAHMUSA U KOMIETEHTHOCTH B PELUICHUH MOPAJIbHBIX IPoOIeM
Ha OCHOBE JIMYHOCTHOIO BBIOOPA, (POpMUpPOBaHME HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOI'O
IIOBEJICHUS, OCO3HAHHOI'O M OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHBIM IIOCTYIKam
(crtocOOHOCTh K HPAaBCTBEHHOMY CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPIHUMOCTh, YBAXKHUTEIbHOE
OTHOLIEHHE K PEJINTHO3HBIM UYBCTBaM, B3IJIs1aM JIFOAEH UM UX OTCYTCTBUIO; 3HAHUE OCHOBHBIX
HOPM MOpaJIM, HPAaBCTBEHHBIX, AYXOBHBIX MHJEAJIOB, XPAaHUMbIX B KYJBbTYPHBIX TpPAJULIHAX
Hapoa0B Poccrn, rOTOBHOCTh Ha X OCHOBE K CO3HATEIbHOMY CaMOOTPAaHUYEHHUIO B ITOCTYIIKAX,
IOBEJCHUH, PACTOYUTEIBHOM IOTPEOUTENbCTBE; CHOPMHUPOBAHHOCTh NPEACTaBICHUH 00
OCHOBAaxX CBETCKOH 3THKH, KyJbTYpbl TPAJULMOHHBIX PEJIUTUI, UX POJIM B Pa3BUTHU KYJIbTYPHI U
ucropun Poccum u yenoBeuecTBa, B CTAaHOBJIEHUU TI'PakKJaHCKOro OOIIECTBA M POCCUICKON
rOCy/1lapCTBEHHOCTH; IIOHMMAaHHE 3HAUYEHUsS HPABCTBEHHOCTU, BEPbl U PEIUTUU B JKU3HU
YeN0BeKa, CEMbH U OOIIECTBA).

7. ®opMHpOBaHNE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIEHUH M COTPYIHUYECTBE
CO CBEpCTHUKaMHM, JE€TbMHU CTapllero M MJaJLIero BO3pacTa, B3pOCIbIMU B Ipolecce
00pa30BaTesibHO, OOIIECTBEHHO I0JIE3HOM, Y4eOHO-HUCCIIEI0BAaTENbCKOM, TBOPUECKOM U IPYruX
BUJIOB JI€ATEIbHOCTH.

8. ®opMupoBaHHE IEHHOCTH 3[J0POBOTO M O€30MIaCHOTr0 00pa3a )KU3HH; YCBOCHHE TIPAaBUI
UH/IMBUYAJIbHOTO U KOJUIEKTMBHOTO O€30MAaCHOro IMOBEJIEHHUs B YpPE3BbIYANMHBIX CUTYaLUsX,
YTPOKAIOLIUX KU3HU U 370POBbIO JIt0JI€H, PaBUJI TOBEACHMSI Ha TPAHCIIOPTE U HA JOPOrax.

9. ®opMHUpOBaHUE OCHOB HKOJIOTUYECKOM KYJIbTYphl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO DKOJIOTMYECKOTO MBIIUIEHUS, PA3BUTHUE OIbITA HSKOJIOIMYECKH OpPUEHTUPOBAHHOU
pe(IeKCUBHO-OLIGHOYHOM W MPAKTHUYECKOW  JEATEIbHOCTH B  KM3HEHHBIX  CUTYaIMsIX
(rOTOBHOCTh K HCCIIEJOBAHUIO HPHUPOJbI, K 3aHATUSM CEIbCKOXO3AWCTBEHHBIM TPYIOM, K
XYyJ0’KECTBEHHO-ICTETUUECKOMY OTPaKEHUIO IPUPOJBI, K 3aHATHSIM TYpU3MOM, B TOM 4YHCIIE
HKOTYPU3MOM, K OCYIIECTBICHUIO IPUPOAOOXPAHHON AESITEILHOCTH).

10. Oco3HaHue 3HaYeHHUs CEMbU B JKU3HU YeJIOBEKa M OOIIECTBA, MPUHATHE LIEHHOCTH
CEeMEIHOMN KU3HU, YBAXKUTEIbHOE U 3a00TIMBOE OTHOLLIEHUE K YJIEHAM CBOEH CEMbH.

11. Pa3zBuTHe ICTETHYECKOTO CO3HAHUS YEpPE3 OCBOEHUE XYAOKECTBEHHOI'O HAaCIEIUs
HapoaoB Poccun m Mupa, TBOpPUECKOM IESTENbHOCTH ICTETUYECKOro Xapakrepa (CrocoOHOCTb
MIOHMMATh XYA0KECTBEHHbBIE IPOU3BEICHMSI, OTPAXKAIOIINE PA3HBIE dTHOKYJIBTYPHBIE TPAIAULINY;
c(hOpMUPOBAHHOCTh OCHOB XYJIOKECTBEHHON KYJbTYphl OOyUYalOMIMXCS KAaK 4YacTH WX OOIIei
JYXOBHOM KYyJBTYpBI, Kak 0CO0Oro crnocoba MO3HAHUS JKU3HU U CpEACTBAa OpraHu3aluu
OOLIEHMs; ACTETUYECKOE, OSMOIMOHAJIbHO-IEHHOCTHOE BHUJCHHE OKPYKAIOLIEro  MHpa;
CHOCOOHOCTh K SMOIIMOHATIBHO-IIEHHOCTHOMY OCBOCHHIO MHpPa, CAMOBBIPAKEHUIO M OPUEHTAIUN
B XY/I0)KECTBEHHOM M HPAaBCTBEHHOM IIPOCTPAHCTBE KYJIbTYPbI; YBaXKEHHE K UCTOPUH KYJIbTYpPbI
cBoero OrevecTBa, BBIPAKEHHON B TOM YHMCII€ B IOHUMAaHUU KPacoThl YeloBeKa; MOTPeOHOCTh B
OOLIEHUH C XY/I0KECTBEHHBIMU MTPOU3BENECHUIMHU, CHOPMUPOBAHHOCTH AKTUBHOTO OTHOIICHUS K
TpaauLUsAM XYyJOKECTBEHHOU KYJIbTYPhl KaK CMBICIOBOM, 3CTETUYECKON U IMYHOCTHO-3HAYUMOM
LEHHOCTH).

MetanpeamerHbie pe3yabTarbl ocBoeHust OOII

MertanpeameTHble pe3yibTaThl, BKJIIOYAIOT OCBOEHHBIE YYALIUMUCS MEXIIpeIMETHbIE
NOHATUS U  yHUBEpCaJbHble y4yeOHble JACWCTBUS  (pEeryasTHUBHBIE, [O3HAaBaTENbHBIE,

KOMMYHHUKaTHBHBIE).

Me:xnpeavMerHble NOHATHS

VYcnoBueM (QopMHUpPOBaHUS MEXIIPEIMETHBIX TMOHATHI, HampuMep TakuxX KaK CUCTeMa,
(axT, 3aKOHOMEPHOCTH, (DEHOMEH, aHAJINU3, CUHTE3 SIBJISCTCS OBJIAJCHHE YYAIUMHUCS OCHOBAMHU
YUTATENIbCKOM KOMIIETEHIIMH, NMPHOOpETeHHE HABBIKOB PabOThl ¢ MH(pOpMalMel, ydyacTHEe B
IPOCKTHOHN JesTeIbHOCTH. B OCHOBHOM IIKOJIE HA BCEX MpeaMeTax Hpojoipkaercss pabora mo
(OPMHPOBAHUIO U PA3BUTUIO OCHOB YHUTATEJbCKOH KOMIETEHIWH. YYalluecs OBJIAACIOT
YTEHHEM KaK CpEACTBOM OCYIIECTBICHMSI CBOMX JaJbHEMIIMX IUIAHOB: IPOJOJKEHUS



o0pa3oBaHUsl M CaMOOOpa30BaHMs, OCO3HAHHOTO IUIAHHUPOBAHMUSA CBOETO aKTyallbHOIO U
NEPCIEeKTUBHOIO Kpyra YTeHUs, B TOM 4YHCIE JOCYroBOro, MOJATOTOBKM K TpPYAOBOH U
COLMAIBHOW JIEATENILHOCTH. Y  BBITYCKHHUKOB Oyner cQopMupoBaHa MOTPEOHOCTh B
CUCTEMAaTUYECKOM YTEHHUU KaK CPEICTBE MO3HAHHUS MHUpa M ceOs B 3TOM MUpPE, rapMOHHU3ALUU
OTHOIICHHIA YeJIOBEKa U 00IIeCTBa, CO3/IaHNU 00pa3a «IOTPeOHOro Oy IyIIeroy.

[Ipn m3ydyeHun y4yeOHBIX IMPEIMETOB y4allhecs YCOBEPIICHCTBYIOT NMPUOOPETEHHbBIE Ha
IIEPBOM YpPOBHE HABBIKH PadoThl ¢ uHpopmanmeii u nmonoiaar ux. OHu cMoryt paboTarts ¢
TEeKCTaMu, MpeoOpa3oBbIBATh U UHTEPIPETUPOBATH COJIEPKAIIYIOCS B HUX MH(OPMALIKIO, B TOM
quce:

* CHUCTEMaTU3UPOBATh, COMOCTABJIATh, aHAJIM3UPOBATh, 0000IIATh U HMHTEPIPETUPOBATH
UH(POPMALINIO, COAECPIKATYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

* BBIACIATh TJIABHYIHO W U30BITOYHYIO HH(OPMALMIO, BBIIOJIHATH  CMBICIOBOE
CBEPTHIBAHUE BBIJICIICHHBIX (DaKTOB, MBICIICH; MPEACTABIATh HHPOPMAIIUIO B CKATON CIOBECHOM
dbopme (B BHIE IJIaHA WM TE3WCOB) M B HAIIBIIHO-CUMBOJIMYECKOH (opme (B Buae Tabmuil,
rpadU4ecKux CXeM M JuarpamMM, KapT TOHSATHA — KOHLENTYAJIbHBIX JHarpamMM, OIOPHBIX
KOHCITEKTOB);

* 3aIOJIHATH U JOMOJHATH TaOJIHIIBI, CXEMBI, JUArPAMMBbI, TEKCTHI.

B xone u3yuenus: Bcex y4eOHBIX IMPEIMETOB ydaluecs NPUoOpPeTyT ONbIT MPOEKTHOM
AeATEJBHOCTH Kak o0co00il ¢opMbl ydeOHOW pabOThI, CHOCOOCTBYIOMICH BOCIUTAHUIO
CaMOCTOSITENIbHOCTH, HMHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TIOBBIIICHUIO MOTHUBAIlMM U
3pPEKTUBHOCTH Y4eOHOW JEsITeIBHOCTH; B XOJ€ peaju3alid HCXOJAHOTO 3aMbICia Ha
MPAKTUYECKOM YPOBHE OBJIQ/ICIOT YMEHHEM BBIOMPATH a/IeKBAaTHBIE CTOSIIEH 3a/Jaye CpeJCTBa,
NPUHUMATh pPEIIeHHs, B TOM 4YHCIE M B CHUTyalusx HeompenenéHHocTH. OHU TOdydaT
BO3MOXXHOCTh Pa3BUTh CIIOCOOHOCThH K Pa3pabOTKe HECKOIbKUX BAPUAHTOB PELICHUH, K MOUCKY
HECTaHJAAPTHBIX PEUICHUH, TIOMCKY M OCYIIECTBICHUIO HanOoJIee MPUEMIIEMOTO PEeTICHHS.

B coorserctBun ®I'OC OOO BBIAENAIOTCS TPH TPYMIbl YHUBEPCATIbHBIX YUEOHBIX
JIECTBUI: perylsiTUBHBIC, TO3HABATEIbHBIC, KOMMYHHUKATHBHEIE.

PeryasituBubie YY /|

1. VYwmenue camMOCTOSATEIBHO OMPEAENATH eI O00y4YeHHUs, CTaBUTh U (POPMYJIUPOBATH
HOBBIE 33/1a4M B y4eOe U NO3HABATEIbHOM 1€ TeTbHOCTH, pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH
ITO3HABATEJILHON JEATEIBHOCTH. Y YaIIMIICS CMOKET:

® aHaJIM3UPOBATh CYIIECTBYIOLIME U IUIAHUPOBaTh Oyaymue oOpa3oBaTelbHbIE
pe3yibTaThl;

® UIEeHTU(DUIIMPOBATH COOCTBEHHBIE MPOOJIEMBI U ONPEIEIISIThH TIIABHYIO MPOOIIEMY;

® BBIJBUIaTh BEPCUU peIICHUs MpoOsieMbl, (OPMyIUpOBaTh TMIIOTE3bI, TPEIBOCXHUIATh
KOHEYHBI! pe3ynbTar;

® CTaBUThH IIEJh JEATETHHOCTH HAa OCHOBE OIPEEIIEHHONW TPOOIEMbI U CYIIECTBYIOIINX
BO3MOKHOCTEIA;

e (QopmynupoBaTh y4yeOHbIE 3aJaud KaK MIard JOCTHXXEHHs IIOCTAaBJICHHOM ILeH
NeSITeTbHOCTH;

e O00OCHOBBIBaTh IIEJIEBBIE OPHEHTHPHI W MPHUOPUTETHI CCHUIKAMH Ha IIEHHOCTH,
yKa3bIBasi 1 00OCHOBBIBAS JIOTHYECKYIO ITOCIIEAOBATEILHOCTD IIIATr0B.

2. YMeHHME caMOCTOSTENbHO IUIAHUPOBATh IMYTH JOCTIDKEHHS IIeNie, B TOM 4YHCIe
aNbTepHATUBHBIE, OCO3HAHHO BbIOMpaTh Hanbosee 3pPexkTUBHBIE CIOCOOBI pelIeHHs yUeOHbBIX U
MO3HABATENBHBIX 33/1a4. YYaIIUNiCs CMOXKET:

® OmnpenensaTh HEOOXOAUMBIE JEHCTBUS B COOTBETCTBHH C YUeOHOW M TO3HABATEIbHOU
3aJjaueil U COCTaBJISATh AITOPUTM UX BBIMOJIHEHHUS,

e 00OCHOBBIBaTh U OCYIIECTBIIATH BbIOOp Hanboiee 3(h(HEeKTUBHBIX CIIOCOOOB PEIICHHS
y4eOHBIX U MM03HABATEIbHBIX 33/1ay;

® OMpeAensATh/HaXOqUTh, B TOM YHCJIE€ M3 NPEJIOKEHHBIX BapUAHTOB, YCIOBUS IS
BBITIOJTHEHMS YI€OHOM 1 TTO3HABATEIBHOM 3a1a4u;

e BbICTpanBaTh JKU3HEHHbIE IUIAaHBI HAa KpaTKOCpOuHOe Oynyiiee (3asBIAThH IIeJIEBbIE



OpPHUEHTHUPBI, CTABUTH a/ICKBaTHBIC UM 3a/1a4M U MpeiaraTth JeCcTBUs, yKa3biBasi 1 000CHOBBIBAsS
JIOTUYECKYIO MOCIJIeIOBATEILHOCTD LIAroB);

e BpIOMpaTb M3  NPEVIOKEHHBIX  BApPUAHTOB U CAaMOCTOSITEJIBHO  MCKaTh
CpeICTBa/pecypehl AJisl peLICHUS 3aAa4n/JOCTUKECHUS LIeIH;

® COCTaBIATh IUIAH pEIICHHS TNpoOIeMbl (BBIIOJIHEHUS MPOEKTa, IPOBEICHUS
HCCIICJIOBAHMS );

® OMpeAeNnsaTh NOTeHIMAIbHbIC 3aTPYAHEHUS IPU PEIICHUN Y4eOHOM U M03HABATEIbHOMN
3a/1a4v U HaXOJUTh CPEJICTBA JIJIsl UX YCTPAHEHUS;

® OIUCHIBATH CBOW OMNBIT, OQOpPMIISIS €ro i Mepenadyd IpYruM JIIOASM B BHIC
TEXHOJIOTHH PELICHUs TPAKTUYECKUX 3a]a4 OIPEEIIEHHOI0 Kiacca;

® IUIAHUPOBATb U KOPPEKTHPOBaTh CBOI HMHAMBHUIYaJbHYIO 00pa30oBaTENIbHYIO
TPACKTOPHUIO.

3. YMeHHE COOTHOCHTH CBOM JICHCTBHA C IUIAHUPYEMBIMH  pe3yJbTaTaMi,
OCYLIECTBIISATh KOHTPOJIb CBOEH JI€SITEIbBHOCTU B MPOLECCE JOCTUKEHUS pe3ysIbTaTa, ONPEALIIsITh
CIocoObl IEUCTBUN B paMKax NpPEUIOKEHHBIX YCJIOBUN M TpeOOBaHMM, KOPPEKTUPOBATh CBOU
JIEMCTBUS B COOTBETCTBUM C U3MEHSIOIICHCS CUTYalluel. Y Yaluiicsi CMOKET:

® OIpeAensiTh COBMECTHO C II€JIaroroM M CBEPCTHUKAMHU KPUTEPUU ILIAHUPYEMBIX
pe3yJIbTaTOB U KPUTEPUH OLICHKU CBOEH yueOHOM! JEeSATENbHOCTH;

e CHCTEeMaTHU3HpOBaTh (B TOM 4Hcle BbIOMpaThb MPUOPUTETHBIE) KPUTEPUU
IUTAHUPYEMBIX PE3YJbTAaTOB U OLIEHKU CBOEH AESITEIbHOCTH;

e 0oTOMpaTb UHCTPYMEHTHI [JIsi OLEHUBAHUS CBOCU JAESATEIbHOCTH, OCYIIECTBISThH
CaMOKOHTPOJIb CBOEH JESITENLHOCTH B PaMKaX MPeII0KEHHBIX YCIOBUN U TpeOOBaHMIA;

® OILICHUBATh CBOI JIEATEIbHOCTb, AapPryMEHTHPYs NPUYUHBI JIOCTH)KEHHS WU
OTCYTCTBHUSI INTAHUPYEMOTO PE3YJIbTATA;

® HAXOOUTh JIOCTATOYHBIE CPEACTBA JJS BBIMOJHEHUS Yy4eOHBIX JEHCTBHH B
U3MEHSIOIIENCS CUTYalluu U/UIH IIPU OTCYTCTBUM IJIAHUPYEMOTO PE3yNIbTaTa;

e paborasg MO CBOEMY IUIaHY, BHOCUTh KOPPEKTHBBI B TEKYIIYIO JEATEIbHOCTh Ha
OCHOBE aHajJM3a W3MEHEHUU CUTyallUu JUIsl TOJYy4YEHHUsS 3allJIaHUPOBAHHBIX XapaKTEPUCTHK
IPOAYKTa/pe3ynbTara;

® YCTAaHABIMBAThb CBA3b MEXAY IIOJYYEHHBIMH XapaKTEpUCTHUKAMHU MpPOAyKTa U
XapaKTepUCTHUKAaMU IIpoliecca JESTebHOCTH M IO 3aBEpIICHUU JIEATENbHOCTH MpeJiaraTh
M3MEHEHHNE XapaKTEPUCTHUK MPOLEcca IS TIOJIyUEHUS YIyUIIEHHbIX XapaKTePUCTHK MPOIYKTa;

® CBEpsITh CBOM JEHCTBUS C LIEIBIO U, NMPU HEOOXOAMMOCTH, HCIPABIATH OLIMOKHU
CaMOCTOSITENIbHO.

4. VYMeHHe OLEHMBATh NPAaBWJIBHOCTb BBINOJHEHUs Y4eOHOW 3ajaud, cOOCTBEHHbBIE
BO3MOJKHOCTH €€ pEIICHUs. Y YallluiCsl CMOKET:

® ONpeaeNsATh KPUTEPUH MPABUIBHOCTH (KOPPEKTHOCTH) BBIMTOJHEHHS yueOHOM 3a1aun;

® aHAJIM3UPOBaTh U OOOCHOBBIBATH NMPUMEHEHUE COOTBETCTBYIOLIETO MHCTPYMEHTAPHS
TSl BBITIOJTHEHUSI Y4eOHOM 3a/1auu;

® CBOOOJHO TOJB30BATHCSA BBIPAOOTAHHBIMU KPUTEPUSMH OLEHKH M CaMOOILICHKH,
UCXO0/14 U3 1IeTTH U UMEIOIUXCS CPECTB, Pa3inyas pe3ynbTaT U COCOOBI JeCTBUH;

® OIICHUBATh MPOAYKT CBOEH JEATENBHOCTH MO 3aJaHHBIM W/UIU CaMOCTOSITEIILHO
OTpe/ieIEHHBIM KPUTEPHSIM B COOTBETCTBUU C LIEJIBIO ESTEIbHOCTH;

e 00OCHOBBIBAaTh JIOCTUKHMOCTb II€TTH BRIOPAaHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHELIIHUX PECYPCOB;

e (ukcupoBaTh W aHAIM3UPOBATh JHUHAMHKY COOCTBEHHBIX OOpa30BaTEIbHBIX
pE3yNbTaTOB.

5. Bmagenume ocHOBaMM CaMOKOHTpOJIS, CAMOOLICHKH, IPUHATHS pEIIEHUH U
OCYIIECTBJICHUSI OCO3HAHHOTO BBHIOOpA B yUeOHOM M MO3HABATEILHON. YYalTUiCsS CMOXKET:

e Ha0mOIaTh ¥ AHATU3UPOBATh COOCTBEHHYIO Y4YEeOHYI0O M  IIO3HaBaTEJbHYIO
JEATEIbHOCTD U AESTENIBHOCTD APYIMX YYAIIUXCS B MPOLECCE B3AUMOIIPOBEPKH;



® COOTHOCUTH  peaJbHble W  IUIAHUPYEMbIE  pe3yJbTaThl  WHAWBUIYAIbHOM
00pa30BaTeNIbHON AEATENBHOCTU U JIEJIaTh BHIBOJIBI,

® IIPUHHUMATh PELIEHUE B Y4EOHOM CUTyallud U HECTH 3a HETO OTBETCTBEHHOCTH;

® CaMOCTOSITEJIbHO OIPENENSATh IMPUUMHBI CBOETO yCIEXa WM HEYCIeXa U HaXOJIUTh
CIOCOOBI BBIX0/1a U3 CUTYAllMU HEYCIIEXa;

® PETPOCIEKTUBHO OIPENeIATh, KaKue NCHCTBUSA M0 PEUICHHI0 Y4eOHOM 3ajauu MU
napamMeTpsl 3TUX JACHCTBUM NpUBEIM K [OJYyYEHHIO HMEIOIIErocss MpoayKTa YydeOHOMH
JESTEIIbHOCTH;

® JIEMOHCTPUPOBaTh MPHUEMBl PEryJIALUU TNCUXOPUZUOIOTHUECKUX/ 3MOLMOHAIBHBIX
COCTOAHUM  ans  JocTikKeHHs d(dexkra ycrnokoeHus  (YCTpaHEHHMs  3MOLMOHAIBHOM
HaNpsHKEHHOCTH), 3 (deKTa BOCCTAHOBICHUS (OCIA0ICHHs MPOsBICHUN yToMieHHs), dddekra
AKTUBU3ALMH (IIOBBILIEHUS ICUXO(PU3NO0IOIMUECKON PEaKTUBHOCTH).

ITo3naBartenbHbie YY /|

1. VYwmeHue onpenensTh MOHATUSA, CO3AaBAaTh OOOOLIEHMS, YCTaHABIMBATh aHAJIOTHH,

KIlacCu(UIIUPOBaTh, CAaMOCTOSITEJIbHO BBIOMPATh OCHOBAHHUA W KPUTEPHH IS
KJaccu(UKaluy, yCTaHAaBJIMBaTh  IMPUYUHHO-CIEACTBEHHBIC  CBA3HM, CTPOUTh
JIOTUYECKOE PpACCYXKICHHE, YMO3AKIIOUEHHE (MHIYKTUBHOE, JEAyKTHBHOE, IIO
aHAJIOTHH) U JIeJIaTh BBIBOJIbI. Y YaIIUHCS CMOXKET:

e 1oAOUpPATH CIIOBA, COMOAYMHEHHBIE KIIFOUEBOMY CIIOBY, ONPEICISIONINE €0 MPU3HAKU
1 CBOMCTBA,;

® BBICTpauUBaTh JIOTMYECKYIO LEMOYKY, COCTOSALIYI0 M3 KJIIOYEBOro CjIoBa H
COIOJAYMHEHHBIX EMY CJIOB;

® BBIJCHATh OOUIMH NPU3HAK JBYX WM HECKOJbKUX IPEIMETOB WM SBICHUNA MU
OOBSICHATH UX CXOJICTBO;

e 00BEAMHATH NpPEIMEThl M SBJIEHUS B TPYNIbl IO ONPEACNEHHBIM MpPHU3HAKAM,
CpaBHMBATh, KJIACCU(UIIUPOBATH U 000011aTh (PAKTHI U SIBICHUS;

® BBIJCIATH SBJIEHHE U3 OOIIEro psja IPYrux sIBICHUIH;

® OmpenensiTh OOCTOATENbCTBA, KOTOpbIE MPEALIECTBOBAIM BO3HUKHOBEHUIO CBS3H
MEXIYy SBICHUSAMM, W3 3TUX OOCTOSTEIbCTB BBLACIATH OIPEENAIONINE, CIIOCOOHBIE OBbITH
NPUYHHON TAHHOTO SIBIICHUS, BBISIBIIATH TIPUYHHBI U CIICICTBUS SIBIICHUIA,

® CTPOUTh pacCyXAeHue OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIEHUSM U OT
YaCTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOHUTH PAcCCyXJCHHE Ha OCHOBE CpPaBHEHHS NMPEIMETOB U SIBICHUH, BBIJACNAS NPU
3TOM OOILI1e PU3HAKH;

® y3yaraTh MOJYYEHHYI0 HH(QOPMALUIO, MHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoi
3a]a4u;

® CaMOCTOSITEJIbHO yKa3blBaTh Ha HHGOpMAIMIO, HYKAAOUIYIOCS B IPOBEPKE,
npeiarath ¥ MpUMEHATh CII0CO0 MPOBEPKH JJOCTOBEPHOCTH MH(POPMALINY;

e BepOanM30BaTh SMOIMOHAIBHOE BIIEYATIIEHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;

e OOBSACHATH SBJEHMS, MPOLECCHl, CBA3M M OTHOUICHMS, BBISBISIEMbIE B XOJ€
MMO3HABATEIbHONW M MCCIIEIOBATEIBCKON NIEATETbHOCTH (IPUBOJAUTH OOBSICHEHHE C M3MEHEHUEM
(dbopMBI IpesicTaBlIeHUs; OOBACHATD, ACTATU3UPYS WM 000011as; OOBACHATH C 3aJJaHHON TOYKU
3peHus);

® BBIBIATH M HAa3bIBaTh NPUYMHBI COOBITHS, SBICHHS, B TOM YHCJIE€ BO3MOXXHBIE /
HanOosiee  BEPOSTHBIC  NPUYMHBI, BO3MOXHbBIE  MOCIEACTBHS  33JaHHOM  TPUYMHBI,
CaMOCTOSITENIbHO OCYILIECTBIISIS MPUYNHHO-CIIEICTBEHHBINA aHAIN3;

e JenaTh BBIBOJ HA OCHOBE KPUTHMYECKOTO AaHAIW3a pa3HbIX TOYEK 3pPEHUs,
HNOATBEPXKIaTh BBIBOA COOCTBEHHOW apryMeHTAalMed WM CaMOCTOATENBHO TOTY4eHHBIMU
JAHHBIMH.

2. YMeHHe co3JaBaTh, NPUMEHATh U NMPEOOPA30BBIBATH 3HAKH M CUMBOJIBI, MOJICIU H
CXEMBI JJIsl pelIeHUs] y4eOHBIX U TO3HABATENBHBIX 3a/1a4. Y YaIllUNiCs CMOXKET:



e 0003HAYaTh CHMBOJIOM M 3HAKOM MPEAMET W/WJIH SIBIICHUE;

® OIpEICIATh JIOTHYECKUE CBSI3U MEXY NpeIMETaMu H/WIU SIBICHUSMH, 0003HAYaTh
JTAHHBIC JIOTHYECKHUE CBS3H C TIOMOIIHIO 3HAKOB B CXEME;

e co3aaBaTh a0CTPAKTHBIN WM PeabHBIM 00pa3 mpenaMeTa u/nin sSBJICHUS;

® CTPOHUTH MOJICINIb/CXEMY Ha OCHOBE YCIIOBUM 3aJla4u¥l W/ MU crioco0a ee pelieHus;

e co3JaBaTh BepOaibHbBIC, BEUIECTBEHHBIC U MH(POPMAIIMOHHBIE MOJIEIN C BBIJICIICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa MJIsi ONpEACICHUs Clocoba pemeHus 3aadd B
COOTBETCTBUH C CHUTYyaIlHCH;

e 1peoOpazoOBBIBATE MOJENU C LENbIO BBIABICHHUS OOLIMX 3aKOHOB, OMPEACISIOIINX
JAHHYIO MIPEIMETHYIO 00JIacTh;

® [ICPCBOJUTH CIIOKHYIO 10 COCTaBy (MHOTOACIeKTHYI0) wuH(popMamuio w3
rpa¢pu4eckoro Wi (OpPMaIM30BAHHOTO (CHMBOJBHOIO) IMPEJICTABICHUS B TEKCTOBOE, H
Hao0opoT;

® CTPOUTH CXEMY, aJITOPUTM JCHCTBHSI, HCIPABISATH MM BOCCTAHABIMBATH HEM3BECTHBIH
paHee anropuTM Ha OCHOBE HMMEIOUIETOCs 3HaHHWS 00 0O0BeKTe, K KOTOPOMY IPHMEHSETCS
QITOPUTM;

® CTPOUTH JIOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® AHAIM3UPOBATH/PE(PIICKCUPOBATH OMBIT Pa3padOTKU U peau3alii yIeOHOTro MPOeKTa,
UCCIIEIOBAaHHUS (TEOPETUYECKOTO, SMIIMPUYECKOT0) Ha OCHOBE MPEUIOKEHHOW MPOOIEeMHOM
CHUTYAIIMH, TIOCTABJICHHOH 1IEJIM /WM 33J]aHHBIX KPUTEPUEB OLIEHKH MPOYKTa/pe3ysbTaTa.

3. CMpIcnoBOE YTeHHE. Y YaIUICsI CMOXKET:

® HaxXOIUTh B TEKcTe TpeOyemyro HH(MOpMAIHIO (B COOTBETCTBHU C IIEISIMH CBOCH
NeSITeIIbHOCTH);

® OpHEHTHPOBATHCS B COJCPKAHWM TEKCTa, NMOHUMATh IIEJIOCTHBIH CMBICT TEKCTa,
CTPYKTYPHUPOBATH TEKCT;

® YCTAaHaBJIMBAaTh B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUH, SIBIIEHUH, IPOLIECCOB;

® PpE3IOMHPOBATh ITABHYIO HJIEIO TEKCTA;

® TpeoOpPa3OBBIBATH TEKCT, KIIEPEBOIS» €T0 B IPYTYIO0 MOJATEHOCTh, HHTEPIIPETUPOBATH
TEKCT (XYIOXKECTBEHHBIH M  HEXYJI0KECTBEHHbII — y4yeOHbIH, HayYHO-TIOMYJISPHBIH,
uH(pOpMaIMOHHBIH, TeKcT non-fiction);

® KPHUTHUYECKU OLIEHUBATH COJEpKaHUE U (POpMy TEeKCTa.

4. ®opMHUpOBaHHE M Pa3BUTHE DKOJOTHUECKOTO MBIIUICHHS, YMEHUE MPUMEHSATH €0 B
[IO3HABATENIbHOM, ~KOMMYHUKAaTUBHOW, COLMAIBbHOM MpakTUKe U  NpodecCHOHATBLHON
OpPUEHTALINU. YYaIIUICI CMOKET:

® OIpEeIeNATh CBOE OTHOLICHUE K IPUPOIHOM Cpee;

® aHAJIM3UPOBATh BIIMSHUE DKOJOIMUYECKMX (AKTOPOB Ha Cpeldy OOMTaHUS KHUBBIX
OpraHU3MOB;

® TPOBOAWTH NPUIMHHBIA ¥ BEPOSATHOCTHBIN aHAJIHM3 SKOJIOTUIECKUX CHTYaIUH;

® [POTHO3MPOBATH M3MEHEHHWs CUTyallUd MpPHU CMEHE JeHcTBUS OIHOro (hakTopa Ha
neiictBue Ipyroro Gpaxkropa;

® PpaCIpPOCTPAHATH HKOJOTHUECKUE 3HAHHS M YYaCTBOBATh B MPAKTHUYECKHUX JeNax IO
3alIUTE OKPYKAIOIIECH CPEebl;

® BBIpaXKaThb CBOE OTHOLIECHHE K NPUPOAE Yepe3 PHUCYHKH, COYMHEHUS, MOJENH,
HPOEKTHBIE pabOTHI.

5. Pa3BuTHe MOTHBAaIMH K OBJIQJICHUIO KYJIBTYPOI aKTHBHOTO MCIIOJIb30BaHUSI CIIOBAPEH

U JPYT'UX IIOUCKOBBIX CUCTEM. Y YalUNCSA CMOXKET:

e OnpeAenaTh HeOOXOAMMBIC KITIOUEBBIC TOMCKOBBIEC CIIOBA M 3aIPOCHI;

® OCYIIECCTBIISITh B3aMMOJICHCTBHE C JJIEKTPOHHBIMH TIOMCKOBBIMH CHCTEMAaMH,
CIIOBapsIMU;

e (opMupoBaTh MHOXXECTBEHHYIO BBIOOPKY M3 TIOMCKOBBIX HCTOYHHMKOB ISt
00BEKTUBM3ALINY PE3YJIbTATOB MOUCKA;



® COOTHOCHUTH MOJYYEHHBIE PE3YJIbTaThl IOMCKA CO CBOEH JESATEIHHOCTHIO.
Kommynunkaruubie YV /|
1. YMmeHue opraHu3oBbIBaTh y4e€OHOE COTPYAHMUYECTBO M COBMECTHYIO NESTEIbHOCTH C
YUUTEJIEeM U CBEpCTHUKAaMU; paboTaTh HHIMBUIYAJIbHO U B TPYIIE: HAXOAUTh O0IlIee pelieHue u
paspemath KOH(QJIUKTHI HA OCHOBE COTJIACOBAHUS TO3ULIMHI U yueTa HHTEPECOB; (HOPMyITUpPOBATh,
apryMEHTHUPOBaTh U OTCTaUBaTh CBOE MHEHHE. Y YalIUNCA CMOXKET:

— ONPEIENITh BO3MOXHBIE POJIM B COBMECTHOM JESITEIBHOCTH;

— WIpaTh ONPEIEIICHHYIO POJIb B COBMECTHOM J1€ATEIbHOCTH;

— MPUHUMATHh TO3UIMIO COOECEIHHKA, MOHUMAs TO3UIMIO JPYTOro, pa3indaTh B €ro
peuu: MHEHHE (TOUKY 3pEHHs1), M0Ka3aTeIbCTBO (apryMeHTHI), (haKTbl, TMIOTE3bI, AKCHOMBI,
TEOPUH;

— ONpeneNsITh CBOM JCHCTBUS M JCUCTBHUS TapTHEPA, KOTOPHIE CIIOCOOCTBOBAIMA WU
MPENSTCTBOBAIU MPOTYKTUBHON KOMMYHUKAIINH;

— CTpPOUTH TO3UTHUBHBIE OTHOILIEHUS B TMpolecce Yy4eOHOW U IO3HaBaTEIbHOU
JIeATEIbHOCTH;

— KOPPEKTHO U apryMEHTHUPOBAHHO OTCTAUBATh CBOIO TOUKY 3PEHHUsI, B JUCKYCCUH YMETh
BBIIBUTAaTh KOHTPApryMEHThI, mepedpazupoBarb CBOIO MbICHb (BIaJIeHHE MEXaHU3MOM
HKBUBAJICHTHBIX 3aMEH);

— KpUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPH3HABATh
OIIMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

— TMpeiarath aTbTEPHATHBHOE PEIICHUE B KOH(JIMKTHON CHTYAIIHH;

— BBIIETATH OOIIYIO TOUKY 3PEHUS B JUCKYCCHUU;

— JloroBapuBaThbcsd O IpaBWIaxX M BOIpOcax JUIsl OOCYXKJIEHUS B COOTBETCTBUHM C
IIOCTaBJICHHOW Iepe/] TPYNIION 3a1adeH;

— OpraHU30BbIBaTh y4eOHOE B3aMMOJEHCTBHE B TpyIme (OmpeneisTh OO0IIue IeNu,
pacupenensaTh poJid, JOrOBapUBATHCA IPYT C APYTOM U T. 11.);

— YCTpaHsTh B paMKax Juajora pa3pbiBBl B KOMMYHHKAIlUHU, OOYCIIOBJIEHHBIE
HEMOHUMAaHUEM/HETIPUATHEM CO CTOPOHBI coOecelHUKa 3anadu, (GOopMbl WIH COJEpKaHUs
Janora.

2. YMeHHEe OCO3HaHHO HCIIOJNb30BAaTh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3aJavei
KOMMYHUKAITUHU JJI BRIPAKEHHSI CBOMX YYBCTB, MBICTIEH M MOTPEOHOCTEH ISl TUTAHUPOBAHUS U
pEerysiiuy CBOEM AESATENbHOCTH; BIAJACHUE YCTHOW M NMUCbMEHHOW PEYbl0, MOHOJIOTMYECKOU
KOHTEKCTHOM peUbl0. YYalIuics CMOXKET:

® ONpenemnsiTh 3a7a4y KOMMYHHMKAIlMU M B COOTBETCTBUM C HEH OTOMpPATh pEuUeBbHIC
CPEJICTBA;

e OTOWpATH W MCIOJB30BaTh PEUYEBBIE CPEJCTBA B MPOIECCe KOMMYHHUKAIIUU C IPYTUMU
JOJIbMH (JTUAJIOT B TIape, B MaJIOM TPyMIE U T. 11.);

® TIPEJCTABISITh B YCTHOW WJIM MHCbMEHHON (opMe pa3BEepHYTHIA IIaH COOCTBEHHOM
JeSATEIbHOCTH;

e COOMIOMaTh HOPMBI MYOJMMYHOW pEYH, PEriiaMeHT B MOHOJOTe W JUCKYCCHH B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1a4ueii;

® BBHICKA3bIBaTh M OOOCHOBBIBATh MHEHHE (CYXKICHHE) U 3alpalinBaTh MHEHUE MapTHEPa
B paMKax JUajora;

® [IPUHUMATH PELIEHUE B XOJI€ AHAJIOTa U COTJIACOBBIBATDH €r0 C COOECETHUKOM;

® CO3/aBaTh TUCHBMEHHBIE «KIWIIUPOBAHHBIC» W  OPUTHHAIBHBIE TEKCTHI C
UCIIOJIb30BaHNEM HEOOXOAMMBIX PEUYEBBIX CPE/ICTB;

® UCMOJb30BaTh BepOalbHBIE CpelcTBa (CpeAcTBa JIOTUYECKOW CBSI3U) JUISl BBIAETICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® UCTIONB30BaTh  HeBepOaidbHBIE  CpPEeICTBA WM HArJsSAHBIE — MaTepuabl,
MOITOTOBJICHHBIE/0TOOpAaHHBIC TIOJT PYKOBOJICTBOM YUHTEIIS;

e JeaTh OLEHOYHBIM BBIBOJ O JOCTHMIKEHUHU LEIM KOMMYHHUKALIMM HEMOCPEICTBEHHO



10CJIE 3aBEPILIECHHUS] KOMMYHUKAaTUBHOT'O KOHTAKTa M 0OOCHOBBIBATH €TO.

3. @®opmupoBaHHE U DPa3BUTUE KOMIIETEHTHOCTH B 00JacTH HCHOJIb30BAHUSA
UH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TexHosoruii (nanee — MKT). Yuammiics cMoxer:

® [ICJICHANIPABJIEHHO  MCKaTb M  HCHOJb30BaTh  HMH()OPMALMOHHBIE  PECYPCHI,
HE0OXO0UMBIE 1JIs PELIEHUs yUEOHBIX U IPAKTUUECKUX 3a1a4 ¢ noMoliubto cpeacts UKT;

® BBIOMpaTh, CTPOUTHh M HCIOJIb30BATH AJEKBATHYIO HMH()DOPMALMOHHYIO MOJENb JUIS
nepeaays CBOMX MBICIEH CpPeCTBAMU €CTECTBEHHBIX M ()OPMAIIBHBIX A3BIKOB B COOTBETCTBUM C
YCIOBUSIMU KOMMYHUKAIINH;

® BBIJCIATh HHPOPMALMOHHBIA aCHEKT 3a7a4yH, ONEPUPOBATh JAaHHBIMHU, HCIIOJIb30BaTh
MOJIEJIb PELICHHUS 3a/1a4H;

® JCIOJb30BaTh KOMIIBIOTEPHBIE TEXHOJIOIMM (BKJIIOYas BBIOOp a/JEeKBaTHBIX 3ajaye
MHCTPYMEHTAJIBHBIX  I[POrpaMMHO-AlIapaTHBIX CPEACTB M CEPBUCOB) JUIsl  PELIEHUs
UHPOPMALIMOHHBIX W KOMMYHHUKAI[MOHHBIX Y4eOHBIX 33Jady, B TOM 4YHCJE: BBIYUCICHHE,
HalMCcaHue MMMCeM, COYMHEHUH, TOKIIAJI0B, pedepaToB, CO3JaHIE IPE3CHTAIMN U JIp.;

® 1CII0JIb30BaTh HH(OPMAIIMIO C YIETOM ITHUECKUX U PABOBBIX HOPM;

e co3JgaBaTh MH(OPMALMOHHBIE PECYpChl Pa3HOrO TUMA M A Pa3HbIX ayJUTOPHUH,
coOuro1aTh HH(GOPMALIMOHHYIO TUTHEHY U MpaBUiia MHPOPMALMOHHOW 6€30I1aCHOCTH.

IIpenmeTHble pe3yJibTaThl

BbInyCKHUK Hay4uTCH:

® XapaKTepH30BaTh OCHOBHBIE METOJBI TIO3HAHUS: HAONIOJCHUE, HW3MEpEHHE,
JKCIIEPUMEHT;

® ONUCHIBaTh CBOICTBA TBEPHAbIX, JKUIKUX, TIa3000pa3HbIX BEIIECTB, BbLACHAS MX
CYLIECTBEHHbIE IIPU3HAKHY;

® DACKpbIBaThb CMBICI OCHOBHBIX XHUMHUYECKHX MOHATHM «aTOM», <«MOJEKYJa»,
«XUMHUYECKHIM DJIEMEHT», «IIPOCTOE BEIIECTBO», «CJIOXKHOE BEIIECTBO», «BaJEHTHOCTHY,
«XUMHUYECKasi peaKlus», UCIOIb3ys 3HAKOBYIO CUCTEMY XUMHUH;

® DACKpbIBaThb CMBICI 3aKOHOB COXPAHEHMsI MAacChl BEIIECTB, IIOCTOSIHCTBA COCTAaBa,
ATOMHO-MOJIEKYJIIPHON TEOPUH;
pa3nu4aTh XMMUYECKUE U PU3NYECKUE SIBICHUS;
Ha3bIBaTh XUMUYECKHUE IJIEMEHTBHI;
OTPEAEIIATh COCTaB BEIIECTB M0 UX (hopMyiam;
OIPEAECIIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;
OIPEAEIATh TUI XUMHUYECKHUX PEaKIIN;
Ha3bIBaTh MPU3HAKY U YCIIOBHS NIPOTEKaHHUS XUMUYECKHUX PEAKIIMM;
BBISBJISITh MPU3HAKH, CBUJIETENBCTBYIOIINE O MPOTEKAHNN XMMHUYECKON PEaKIMK NpU
BBITNIOJTHEHUHM XUMUYECKOIO OIbITA;
COCTaBJIATH (HOPMYITBI OMHAPHBIX COCTUHECHHI;
COCTaBJISITh YPaBHEHHSI XUMUYECKUX PEAKIIHIi;
co0uro1aTh MmpaBuia 6e30macHoi paboThI IPH MIPOBEACHUH OIBITOB;
M0JIb30BAThHCS JIAOOPATOPHBIM 000PYIOBAaHUEM H MTOCY/IOH;
BBIUNCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB,;
BBIYUCIISITH MACCOBYIO JIOJII0O XUMUYECKOT'0 3JIeMEHTa o (hopMysie CoeTMHEHNUS;
BBIYUCIIATH KOJIMYECTBO, OOBEM HIIM MACCy BEIIECTBA MO KOJIUYECTBY, 00bEMyY, Macce
pEareHTOB WU MPOJYKTOB pEAKIUU;

® XapaKTepHu30BaTh (PU3NUYECKUE U XUMHUUECKHUE CBOMCTBA MPOCTHIX BEIIECTB: KMCIOpPO/ia
Y BOZIOPOAA;

® [I0JIy4aTh, COOUPATH KUCIOPO M BOJAOPOJ;

® Ppacro3HaBaTh ONBITHBIM IyTE€M Ia3000pa3HbIE BEIIECTBA: KUCIOPOJ, BOJLOPOL;

® DACKpBIBaTh CMBICI 3aKOHA ABOTagpo;

® paCKpBIBaTh CMBICI MTOHATHH «TETIOBOM 3P PEKT peakiuu», KMOJSIPHBIN 00BEM;



® XapakTepu3oBaTh (PU3MUECKHE U XUMUYECKUE CBOWCTBA BOJIBI;

® PACKpPBIBATh CMBICI MTOHATHS PACTBOP»;

® BBIUKCIISITH MACCOBYIO JI0JIFO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

® [IPUTOTOBJISITH PACTBOPHI C ONPEECTCHHOW MacCOBOM J0JIe paCTBOPEHHOTO BEILIECTBA;

® Ha3bIBaTh COCAMHEHUS U3YYEHHBIX KJIACCOB HEOPTraHUYECKUX BEILIECTB;

® XapakTepu3oBaTh (U3MUYECKHE M XUMHUYECKHE CBOHCTBa OCHOBHBIX KJIacCOB
HEOPraHUYECKUX BEUIECTB. OKCUJIOB, KUCJIOT, OCHOBAHUH, COJIEH;

® OIpENEATh NPUHALIC)KHOCTD BELIECTB K ONPEACIEHHOMY KJIaCCy COCAMHEHUM;

® COCTaBJIATH (DOPMYITBI HEOPTAHUYECKUX COCTMHEHHUI M3y4EeHHBIX KJIacCOB;

® [POBOJUTH OMbBITHI, MOJATBEPKIAIOIINE XUMHUUYECKHUE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEUIECTB;

® pacno3HaBaTh OINBITHBIM MYTEM PACTBOPHI KUCIIOT U LIEI0UYEH 110 U3MEHEHUIO OKPACKH
WHIUKATOPA,;

® XapaKTEepPU30BaTh B3aUMOCBS3b MEX/1Y KJIACCaMU HEOPraHUYECKUX COEIMHEHUI;

e packpsiBaTh cMbIch [lepuoauueckoro 3akoHa J[.1. Menaeneena;

e O0BACHATH (PU3MUYCCKUI CMBICA aTOMHOTO (IOPSAKOBOr0) HOMEpa XHMHYECKOTO
AJIEMEHTA, HOMEPOB I'PYIIILI ¥ IIeproa B nepuoanyeckoit cucreme .M. Menneneesa;

® OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CTPOEHHUS aTOMOB, CBOWMCTB JJEMEHTOB B
npeesax MajiblX NepUOO0B U IIaBHBIX MOATIPYII;

® XapaKTepH30BaTh XHMHUYCCKHE DJIEMEHTHI (OT BOJIOPOJA 10 KabIMs) HA OCHOBE HX
10JI0’KeHUs B nepuoanueckoil cucreme J[.M. MenneneeBa u 0coOOEHHOCTEN CTPOEHUS UX aTOMOB;

® COCTaBJISITh CXEMbI CTPOEHHUS aTOMOB IEepBhIX 20 37IEMEHTOB NEPUOINYECKON CHCTEMBI
JI.11. MeHneneena;

® PaCKpBIBaTh CMBICI MTOHSATUN: «XUMHUECKAs CBS3BY, «IJIEKTPOOTPUILIATEITLHOCTHY,

® XapaKTEepPU30BaTh 3aBUCUMOCTh  (DU3UYECKUX CBOMCTB  BEIIECTB OT  THIA
KPUCTAJUINYECKON PEIIETKH;

® ONpelnessATh BUJ XUMUYECKOUN CBSI3M B HEOPTAHMUECKUX COEAMHEHUSX;

® n300paXkaTh CXEMBI CTPOEHHUS MOJIEKYJ BEIIECTB, 0OPa30BAHHBIX Pa3HBIMU BHUIAMH
XUMHUYECKNX CBS3EH;

® packpbpiBaTh CMBICI TMOHSATUHA «HOH», «KAaTHOH», «aHUOH», <OJIEKTPOJIHTHI,
CHEDJIEKTPOJIUTBI», «IJNEKTPOJIUTUYECKAS TUCCOLUALINSY, KOKHCIUTENbY, «CTENEHb OKHCIICHUS
«BOCCTAHOBHUTEILY, KOKUCIECHUE», KBOCCTAHOBJICHHUE,

® ONpenessaTh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COEIMHEHUY;

® pacKpbIBaTh CMBICI TEOPUH IEKTPOJIUTUUECKON AUCCOLUALINH;

® COCTaBJIATh YPABHEHUS AJIEKTPOIUTUUECKON AUCCOLUALIMM KUCIIOT, IIeJI0UeH, Coneil;

e OOBSCHATH CYIIHOCTh IIpollecca JIIEKTPOIUTUYECKON AMCCOIMAIMN W peaKiui
HOHHOTO OOMeEHa;

® COCTaBISTH MOJHBIC U COKPAIICHHBIE HOHHBIE YPABHEHUS PEaKIIUi OOMEHa,
OTIPEEIISATH BO3MOKHOCTH MPOTEKAHUS peaKuii HOHHOTO OOMEHa,
MPOBOJIUTH PEAKIIMH, TOATBEPK/IAIOIINE KAaU€CTBEHHBIN COCTAB Pa3IMYHBIX BEUIECTB;
ONPENIEIATh OKUCTUTENb U BOCCTAHOBUTED;
COCTaBJISITh YPABHEHUS] OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;
HA3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON peaKIlny;
KJIaCCU(PHUITMPOBATh XUMUYECKHE PEAKIIUH 110 PA3TMYHBIM ITPU3HAKAM;
XapaKkTepU30BaTh B3aUMOCBS3b MEXKIYy COCTaBOM, CTPOCHHEM U CBOWCTBAMH
HEMETAJIJIOB;

® TIPOBOJUTH ONBITHI MO TMOJYYEHUIO, COOMPAHHUIO U M3YYCHHUIO XUMHUYECKUX CBOWCTB
ra3000pa3HbIX BEUIECTB: YIICKUCIOro ra3a, aMMHUaKa;

® pacmo3HaBaTh OMBITHBIM ITYTEM ra3000pa3HbIC BEIIECTBA: YIIICKUCIBINA a3 U aMMHaK;



® XapaKTepH30BaTh B3AaUMOCBS3b MEXIY COCTABOM, CTPOSCHHEM H CBOWCTBaMHU
METaJJIOB;

e Ha3bIBaTh OPraHMYECKHE BEIIECTBA MO WX (opmyre: MeTaH, 3TaH, 3TUJICH, METAHOM,
9TaHOJ, TJIMIEPHH, YKCYCHAas KHCJIOTa, aMHUHOYKCYCHAasi KHCJIOTa, CTEapHHOBAas KHUCIIOTA,
OJICMHOBAsI KHCJIOTA, TJIFOK03a;

® OIICHUBATH BIIMSIHUEC XHMHUYECKOTO 3arpsS3HEHUS OKPYKAIOMIEH Cpelbl HA OpraHu3M
YeIIOBEKa;

® T'PaMOTHO OOpAIIaThCs C BEIISCTBAMH B TOBCETHEBHOMN JKU3HU

® ONpEeIeNsATh BO3MOXKHOCTh MPOTCKAHHUS PEaKIUHA HEKOTOPBIX IPEICTaBUTEICH
OpPTraHUYECKUX BEUIECTB C KMCIOPOIOM, BOAOPOIOM, METAJUIAMHU, OCHOBAHHSIMH, TaJIOTCHAMH.

BbINyCKHUK MOJIYYHT BO3MOKHOCTh HAYYHTHCS

® GbIOGU2AMb U NPOBEPSIMb IKCHEPUMEHMATLHO 2UNOME3bl 0 XUMUYECKUX CBOUCBAX
sewecms Ha OCHOBE UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU BCMYNAMb 6 XUMUYECKUE
peaxyuu, o xapakmepe u nPOOYKMax PasiudHblx XUMUYECKUX PeaKyutl;

® Xapakmepuzoeamsv eeujecmaa no coCmagy, CMpoeHuro 1 C8OUCMEaM, YCMaHa8Iueams
NPUYUHHO-CLeOCMBEHHbIE CA3U MeNHCOY OAHHBIMU XAPAKMEPUCMUKAMU BeUeCcmEd;

® cocmasnsims MOJEKYIAPHbIE U NOJHbIE UOHHBLE YPABHEHUSL NO COKPAUWEHHIM UOHHBIM
VDABHEHUSIM,

® NPOCHO3UPOBAMb  CNOCOOHOCMb — BeWecmed  NpOAGIAMb  OKUCIUMENbHbIe — UTU
B0CCMAHOBUMENbHBIE CEOUCMBA C YUemOoM CMeneHell OKUCIEHUs. INEMEHMO8, 8X00SAUUX 8 e20
cocmas;

® cocmasnAmv  YpAGHEHUs  peakyuu, COOMBEMCMEYIWUX  NOCIe008AMENbHOCIU
npespaujenuti HeopeaHU4ecKUx 6ewecme Pa3iuiHblX Kiaccos;

® gulOGUCAMb U NPOGEPAMb  IKCHEPUMEHMAIbHO — 2UNOMe3bl O  Pe3yabmamax
6030€UCMBUsL PA3TULHBIX (DAKMOPOE HA UBMEHEHUEe CKOPOCMU XUMUYECKOU PeaKyull,;

® UCNONBL3068aAMb NPUOOPEeMeEHHbLE 3HAHUA OJ1 IKOLOUYECKU 2PAMOMHO20 NOBEOCHUs 8
OKpYHCcarowell cpeoe;

® UCNONBL306AMb NPUOOPEMEHHble KoUesble KOMNEMeHYUU NPU GbINOJIHEHUU NPOEKMO8
U YUeOHO-UCCIe008aMeNbCKUX 3a0ad N0  U3VYEHUIO  CBOUCMS, CHOCOD08 NONyYeHus U
PACNO3HABAHUSL BEUJECNE,

®  00BEKMUBHO OYEHUBATND UHPOPMAYUIO O BEUECBAX U XUMULECKUX NPOYeCccax;,

® KpUmuyecku OMHOCUMbCA K NCEBOOHAYYHOU UHGOpMaAyulU, Hed0OPOCOBeCMHOU
peKname 8 cpedcmeax Macco8o uHpopmayuu,

® 0CO3HABAMb 3HAYEHUE MEOPEMUYECKUX 3HAHUU NO XUMUU Ol NPAKMUYECKOU
OdesmenbHOCMU 4en08exa;

® cozdasamv MmoOenu U cxemvl 05 peutenus Y4eOHbIX U NO3HABAMENbHLIX 3a0ay,
NOHUMAMb HE0OX0OUMOCMb COONOOEHUT NPEONUCAHUL, NPedNlacaemMblX 8 UHCMPYKYUIX HO
UCNONIL30BAHUIO TIeKAPCME, CPeOCm8 ObIMOB8oL XUMuu u op.



IInanupyemMble pe3y/jibTaTbl OCBOCHHA Y4€0OHOI0 MPeIMeTa B COOTBETCTBHH ¢ IPOrpaMMoit
«Xumnus. IlIpexmernas munus yueounkos I'.E Pynsutuca, @.I'. Penpamana.
8-9 ki1acchI»

N3ydyeHne XMMHM B OCHOBHOM LIKOJIE 1a€T BO3MOXKHOCTb JOCTHYb CIEAYIOLUIUX PE3yIbTaTOB
B HaIIpaBJICHUU JTUYHOCTHOIO PA3BUTHA:

1) BocnuTaHue pOCCUHCKON Ipa)kAaHCKOM MIEHTUYHOCTH: MaTPUOTH3MA, JTFOOBU M YBaXKEHUS
k OTedecTBY, UyBCTBA FOPJIOCTH 3a CBOIO Po/iMHYy, 3a pOCCHICKYI0 XMMUUYECKYIO HAYKY;

2) GpopmMHpOBaHUE LEIOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOMN NPAKTUKY, a TAKXKE COLIMATIBHOMY, KYJIbTYPHOMY, SI3IKOBOMY
U JlyXOBHOMY MHOI000pa3Hi0 COBPEMEHHOI'O MUPa;

3) ¢bopmupoBaHHE OTBETCTBEHHOTO OTHOLICHHMS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BUTHIO U caMOOOPa30BAHMIO HA OCHOBE MOTHMBALIMU K OOYYEHHUIO M MO3HAHUIO, BBIOOPY
npoMILHOTO 00pa30BaHMs HA OCHOBE MH(OPMAIMH O CYIIECTBYIOIIUX NPO(PECcCUsiX U JTUIHBIX
npopeCCHOHATBHBIX ~ MPEANOYTEHUH,  OCO3HAHHOMY  IOCTPOCHHUI0  HMHIUBUAYAJIbHOU
00pa30BaTeNbHON TPACKTOPUU C YUETOM YCTOMUYUBBIX [T03HABATEIIbHBIX HHTEPECOB;

4) dopmHupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B 00pa30BaTENIbHOM, OOIIECTBEHHO
10JIE3HOH, y4eOHO-HCCIIe10BaTEIbCKON, TBOPUECKON U APYTUX BUIAX JIE€ATEIbHOCTH;

5) popmupoBaHuE MOHUMAaHUS LIEHHOCTH 30pOBOro U 6€30IacCHOr0 00pa3a KU3HU; YCBOCHUE
IpaBWJl MHAMBUIYAJIBHOTO U KOJUJIEKTUBHOTO O€30IIaCHOrO IIOBEIEHUS B YpPE3BbIUANHBIX
CUTYalLUsX, YTPOKAIOLIUX KU3HU U 3J0OPOBBIO JIIOJIEH;

6) dhopmMupoBaHHE MMO3HABATEIBHON M MH()OPMAIIMOHHON KYIBTYpHI, B TOM YHCJIE pa3BUTHE
HaBBIKOB CAMOCTOSITEJIbHOM paboOThl € Y4eOHBIMH IOCOOMSMM, KHUTAMH, JOCTYIHBIMU
MHCTPYMEHTAMHU M TEXHUYECKUMHU CPEACTBaMHU HH()OPMAIIHOHHBIX TEXHOJIOTHIA,

7) hbopMupoBaHHE OCHOB 3KOJIOIMYECKOI'O CO3HAHMS HAa OCHOBE MPU3HAHUS LIEHHOCTH >KU3HU
BO BceX €€ MpOSBIEHUSAX U HEOOXOAMMOCTH OTBETCTBEHHOIO, OEpPEeKHOro OTHOILEHUS K
OKpYXKarollleu cpere;

8) pa3BUTHE TOTOBHOCTH K PELICHUIO TBOPYECKHX 3a]ad, YMEHHS HaXOIUTh aJ€KBaTHBIE
CHoCOOBI MO BEIECHUS M B3aUMOJICHCTBUA ¢ MapTHEpPaMU BO BpeMs yuyed HOM M BHEydeOHOM
JeSTEIbHOCTH, CIHOCOOHOCTH OLIEHHMBATh MPOOJEMHBIE CHUTyallUM M ONEpaTUBHO IPUHHUMATH
OTBETCTBEHHbIE pEIIEHUS B pPa3IMYHBIX MPOJYKTUBHBIX BHUAAX JESTENbHOCTH (yueOHas
MIOMCKOBO-UCCIIEIOBATENbCKAsA, KIIyOHAas!, TPOEKTHAsI, KPY>KKOBas U T. II.).

MertanpeamMeTHbie pe3yJibTaThl:

1) oBiajgeHME HAaBBIKAMH CAMOCTOSTEIBHOTO MPHOOPETEHHS HOBBIX 3HAHHIA, OpraHH3alUH
y4eOHOI e TeTbHOCTH, IOUCKA CPEICTB €€ OCYIIECTBICHUS;

2) yMeHHe IUIaHUPOBaTh MYTH JOCTUKEHUS 1eJed Ha OCHOBE CaMOCTOSTEIbHOTO aHaIn3a
YCIIOBUH M CPEJCTB UX JOCTHIKEHUS, BBIJIENIATh allbTePHATHBHbIE CLIOCOOBI JOCTHXKEHHS LENU U
BBIOMpaTh HamOosiee 3(P(GEKTUBHBIN CIIOCO0, OCYIIECTBIATH MO3HABATEIBHYIO pedIEKCHIO B
OTHOILIEHUU JACUCTBUI 10 pelIeHUI0 YUeOHbBIX U MO3HABATEIbHBIX 33/1a4;

3) yMeHHe TMOHMMAaTh MpoOJeMy, CTaBUTh BOIIPOCHI, BBLABUIATh THIIOTE3y, JaBaTh
ONpeNeNieHus] TMOHATHUAM, KJAcCU(PUUIUMPOBaTh, CTPYKTYpUpOBaTh MaTepuall, IPOBOAUTH
HKCIIEPUMEHTBI, apryMEHTHpPOBaTh COOCTBEHHYIO MO3ULHMI0, (OPMYJIHpPOBATh BBIBOABI U
3aKJIF0YEHHS;

4) ymMeHue COOTHOCHUTb CBOU JIEHCTBUSI C IJIAHHUPYEMBIMH pPE3yJIbTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOEH JEATENIbHOCTH B MPOILIECCe JOCTHKEHHUS pe3yibTaTa, OMpPEeAessaTh CIIOCOObI
JEeNCTBUI B paMKax MPeIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JAECUCTBUS B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTyalluel;

5) hopmupoBaHME U pa3BUTHE KOMIETEHTHOCTH B 00JaCTU MCIIOJIb30BaHUSI HHCTPYMEHTOB U
TEXHUYECKUX CPEICTB HMH(POPMALMOHHBIX TEXHOJIOTHH (KOMIIBIOTEPOB U IMPOrPaMMHOIO
o0ecrieyeHHs) Kak  MHCTPYMEHT&JIbHOM  OCHOBBI  pa3BUTUS ~ KOMMYHUKAaTHBHBIX U
MIO3HABATEJbHBIX YHUBEPCAIBHBIX YUEOHBIX NCHCTBUI;

6) yMeHHe c03/1aBaTh, IPUMEHATh U NPEOOPa30BbIBATh 3HAKU M CUMBOJIbI, MOAEIH U CXEMBI
JUISL pelIeHusl y4eOHBIX U TO3HABATENIbHBIX 3a/1a4;



7) yMmeHue wu3BJIEKaTb HMH(GOPMAIMIO M3 PA3IUYHBIX HCTOYHMKOB (BKIJIIOYAas CpEACTBa
MaccoBOoW HHGpOpMalMK, KOMIIAKT-AUCKM Yy4yeOHOro Ha3HadeHus, pecypcbl VHTepHera),
CBOOOJTHO IOJIB30BAThCA CIIPABOYHOM JTUTEPATYPOl, B TOM YHUCIIC ¥ HA SIEKTPOHHBIX HOCUTEIAX,
co0uIr01aTh HOPMbI HHPOPMALIMOHHON N30UPATEIbHOCTH, ITHKH;

8) yMeHHEe Ha NpPAKTUKE MOJb30BATbCS OCHOBHBIMH JIOTUMECKUMHU NPUEMAMHU, METOJaMHU
HaOJII0A€HUS, MO/IETIMPOBAHUS, OOBACHEHUS, peLIeHUs Ipo0sIeM, IPOrHO3UPOBAHUS U JP.;

9) yMeHue OpraHu30BaTh CBOIO >KM3Hb B COOTBETCTBUHU C IPEICTABICHHUSIMH O 3J0POBOM
o0Opa3e >KM3HM, MpaBaX M OOSI3aHHOCTAX TPaXKJAaHUHA, LEHHOCTAX OBITHS, KYyJIbTYpbl U
COIIMAIbHOTO B3aUMO/ICHCTBHUS;

10) ymeHue BBIOJIHATH [103HABATEIbHbIE U IPAKTUYECKUE 3aJjaHUs, B TOM YHCJIE IPOEKTHBIE;

11) ymeHue caMOCTOSITENIbBHO U apryMEHTHUPOBAHHO OLICHWBATh CBOM JAECUCTBUS U JEHCTBUS
OJIHOKJIACCHUKOB, COZIEP)KaTeIbHO 000CHOBBIBAs IPABUIBHOCTD WIIM OIIMOOYHOCTh pe3yJibTaTa u
croco0a JEHCTBHS, aJEKBAaTHO OLEHHBATh OOBEKTHBHYIO TPYJHOCTh Kak Mepy (hakTuyeckoro
WIN TIPEJIoaraéMoro pacxojia pecypcoB Ha pelleHHEe 3a/laud, a TaKXKe CBOM BO3MOXKHOCTH B
JOCTH>KEHUH LIEJH OTIPEIeIEHHON CII0KHOCTH;

12) ymenue paboraTh B rpynne — 3(QQEeKTUBHO COTPYAHUYATh U B3aUMOJICHICTBOBATH Ha
OCHOBE KOOPIHMHALMHU PA3IMYHBIX MO3UIMHA MPHU BHIPAOOTKE OOIEro pemieHusi B COBMECTHOM
NeSITEeNbHOCTH; CIyIIaTh napTHEpa, (GopMyaupoBaTb M apryMEHTHpPOBAaTh CBOE MHEHHE,
KOPPEKTHO OTCTauBaTh CBOIO IMO3UIMIO W KOOPAMHUPOBATH €€ C MO3MLHUEH MapTHEPOB, B TOM
YuCJIe B CUTYallMM CTOJIKHOBEHUS MHTEPECOB; NMPOAYKTUBHO pa3periaTh KOH(IUKTH HA OCHOBE
yuéTa HMHTEpPEeCOB W TO3UIHUI BCEX €ro y4YacTHUKOB, TOMCKAa M OLEHKH abTEPHATHBHBIX
croco00B pa3pelIeHnss KOH(PIUKTOB.

IIpeaMeTHbIE pe3yabTaThl:

1) ¢popmupoBaHue MepBOHAYAIBHBIX CUCTEMAaTHU3UPOBAHHBIX IMPEJICTABICHUNA O BElLECTBax,
UX TPEBpaIleHUSIX W TPAKTHYECKOM IPHMEHEHHH; OBJIAJICHWE TOHATHIHBIM aImapaToM |
CHUMBOJIMUYECKUM SI3BIKOM XUMHH;

2) oco3HaHMEe OOBEKTUBHOM 3HAUMMOCTH OCHOB XHMHYECKOM HayKM Kak o0nactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPALLICHUH HEOPTaHMYECKUX M OpraHMYECKUX
BEIIECTB KaK OCHOBBI MHOTHX SIBIICHHH JKABOM ¥ HEKWBOW TPHUPOJIBI, YriyOieHue
NpeJCTaBICHUH O MaTepHabHOM €IMHCTBE MUPA;

3) oBiameHWE OCHOBAMH XHMMHYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh M
00BEKTHBHO OLIEHUBATh KU3HEHHbBIC CUTYallUH, CBSI3aHHBIC C XMMHEH, HaBbIKaMU 0€30I1aCHOTO
oOpamieHus ¢ BeIeCTBAMHU, UCTIOIh3yEMBIMU B TIOBCEHEBHOW JKU3HU; YMEHHUEM aHAIIM3UPOBATh
U IUIAHUPOBAaTh SKOJIOTMYECKH Oe30macHOe TIOBEeIeHHE B ILENsAX CcOepexeHHs 310pOBbsS U
OKpYKaroIle Cpeibl;

4) ¢opmMupoBaHME YMEHHI YCTaHABIMBATh CBSI3U MEXKIY pEaITbHO HAOII0IaeMbIMU
XUMHYECKHUMH SIBIICHUSIMA U TIPOIIECCAMH, POUCXOASIIIMHA B MEKPOMHPE, OOBSCHITH IPHYNHBI
MHOTrooOpas3usi BELIeCTB, 3aBUCHUMOCTb HX CBOWCTB OT COCTaBa M CTPOEHHs, a TakKke
3aBHCUMOCTH IPIMEHEHHSI BENIECTB OT UX CBOWCTB;

5) mnpuoOpeTeHHE ONbITa HCHOJB30BAHUS PA3TUYHBIX METOJOB M3Y4YECHHs BEIIECTB;
HaOJFOICHUS 32 UX MPEBPAIICHISIMH TTPH MPOBEJCHUN HECIOKHBIX XUMHUECKUX IKCIIEPUMEHTOB
C MCITIOJIb30BaHUEM JIAOOPaTOPHOTo 000pyIOBaHNUS U IPHOOPOB;

6) yMeHHe OKa3bIBaTh TEPBYIO IOMOIIb NPU OTPABICHHSX, OXKOrax W JAPYIHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIaOOPaTOPHBIM 00OPYAOBaHUEM;

7) oBnageHue mnpuémamu paboTel ¢ HHOpManMed XHUMHUYECKOTO COJepKaHuS,
NpeJCTaBICHHON B pa3Hoi (opme (B BHAE TekcTa, Gpopmyll, TpagukoB, TaOIMUYHBIX JTAHHBIX,
cxem, Gororpaduii u 1p.);

8) co3maHue OCHOBBI s (hOpMUPOBaHHMS HMHTEpeca K PACIIMPEHUI0 U  YIIIyOJICHHUIO
XMMHUYECKUX 3HAHUH M BBIOOpAa XMMHUU KakK MPO(UIBHOIO MpeaMeTa MpH Mepexoe Ha CTyNEHb
cpeanero (momHoro) oOmiero oOpa3oBaHMs, a B JalbHEHIIEM U B KadecTBe cdepbl CBOei
npoQeCcCHOHATIBHON 1A TEIbHOCTH;



9)  dopMupoBaHHE TpPEACTABICHHI O 3HAYCHUM XHUMHUYECKOH HAyKM B PCUICHUU
COBPEMEHHBIX JKOJIOTHYECKUX MPOOJIEM, B TOM YHCJIEC B MPEAOTBPAIICHUU TEXHOT'CHHBIX M
IKOJIOTHYECKUX KaTacTpod.

MNJIAHUPYEMBIE PE3YJIbTATbI OBYUYEHUS

OcHOBHbIE NOHATHS XUMHHM (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX HpPeACTABJIEHU)
BhInmycKHUK HayquTCS:

- OIMCBIBaTh CBOWCTBA TBEPIBIX, JKUIKUX, Ta3000pa3HBbIX BEINECTB, BBIACIAA HX
CYIIIECTBEHHBIE PU3HAKHY;

- XapaKTepU30BaTh BEIIECTBA IO COCTAaBY, CTPOCHHIO M CBOICTBaM, yCTaHABIUBATh
NPUYHHHO-CJICICTBCHHBIC CBSI3U MEXKIY JaHHBIMU XapaKTEPUCTUKAMU BEIECTBA;

- PacKpBIBaTh CMBICJI OCHOBHBIX XHMHUECKUX MOHATHI: aTOM, MOJICKYJa, XUMHUYCCKHI
AJIEMEHT, TIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTh, UCIIOJIb3Ysl 3HAKOBYIO CHCTEMY
XUMHUU;

- M300pa)kaTh COCTaB MPOCTCUIIMX BEIICCTB C TOMOIIBI XHUMHUYECKHX (OPMYIT H
CYIIHOCTh XUMHUYCCKHX PEAKIUil C TOMOIIBI0 XUMUYECKUX YPAaBHCHHIA;

- BBIYHCISITH OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJIAPHYIO MacChl BEIECTB, a TaKKe
MacCCOBYIO JIOJIO XMMHYECKOTO JJIEMEHTA B COSAMHCHHMSIX

- CPaBHHUBATh 110 COCTABY OKCHUJIbI, OCHOBAHHUSI, KUCJIOTHI, COJIU;

- KiIacCH(pHUIUPOBATh OKCHABI M OCHOBAaHHUS IO CBOMCTBAM, KHCJIOTHI M COJIM — IIO
COCTaBYy;

- ONKCHIBaTh COCTaB, CBOWCTBA U 3HAYCHHUE (B MPHUPOJEC M MPAKTHUCCKOHN IEATEILHOCTH
YeJI0BEKa) MPOCTHIX BEIIECTB — KUCJIOPO/ia U BOAOPOA;

- J1aBaTh CPAaBHUTEIIbHYIO XapaKTEPUCTUKY XHUMHUYCCKHX 3JEMEHTOB M Ba)KHEHIINX
COCJIMHEHUH €CTECTBEHHBIX CEMEICTB IIETOYHBIX METAJUIOB M FAJIOTEHOB;

- TTOJTB30BATHCSI TAOOPATOPHBIM 000PYTIOBAaHUEM M XUMUYECKOW TTOCY/IOH;

- IPOBOJIUTh HECJIOKHBIC XMMUYECCKHE OIBITHI U HAOJFOICHUS 32 U3MECHCHUSIMH CBOWCTB
BEIICCTB B IMpPOIECCE WX NPEBpAIICHHIA; COOTIOATh MpaBWIAa TEXHUKH OC30TACHOCTH IPU
NIPOBE/ICHUH HAOJIOJICHUI U OTIBITOB;

- pa3nuyYaTh OKCIEPUMEHTAJIBHO KHCIOTHI M INENOYM, IOJB3YSICh HWHAWKATOPAMH,
0CO3HABaTh HEOOXOIUMOCTh COOJIIOJICHHSI Mep OE30MacHOCTH NpU OOpaIleHUH C KUCIOTaMH U
IeJI0YaMHU.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCAL:

- 2PAMOMHO 0OPAUAMBCSL C BEUECTNBAMU 8 NOBCEOHEBHOU HCUSHU,

- 0CO3HABAMb HEoOX0OUMOCMb COONI0OeHUs NPAsUll  IKON02UYeCKU Oe30NaACHO20
nogedeHUsl 8 OKpyHcarouell npupooHoll cpeoe;

- NOHUMAmMb CMBIC U HEe0OX00UMOCMb COON0OeHUs NPeOnuUcaHull, npeoidazaemvlx 6
UHCMPYKYUAX NO UCTIOTb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OD.,

- UCNonv308amb  NpuobpeménHble Klouesble KOMNEMEHMHOCMU NpU  6bINOJIHEeHUU
UCCNe008amMenbCKUX NPOeKmo8 No U3YYEHUI0 C8OUCME, CNOCOD08 NOLYYeHUs U PACNO3HABAHUS
eewecms;

- paseusamsv KOMMYHUKAMUGHYIO KOMHEMeHMHOCMb, UCHONb3YS CPeOCmed YCMmHO20 U
NUCLMEHHO20 O00WjeHUs, NPOAGIAMb 20MOBHOCMb K Y8AMNCEHUIO UHOU MOYKU 3peHus npu
00CyIHCOeHUU Pe3yIbMAmMO8 8bINOJHEHHOU pabombl,

- 00beKMUBHO OYeHU8AMb UHDOPMAYUIO O Bewecmeax U XUMUYECKUX npoyeccax,
KPUMUYEeCKU OMHOCUMbCS K NCeBOOHAYYHOU UHGopmayuu, He00OpOCco8eCmHOU peKidame,
Kacarweucs UCNOoNb308AHUsL PA3TUYHBIX BEUeCS.

IlepuoanyecKkuil 3aKOH U NepHOAUYECKAA CHCTeMa XHMHU4YeckHX dJjiemeHToB JI. H.
MenaeneeBa. CTpoeHue BelecTBa
BrlIlTyCKHHMK Hay4duTCA:



- KJIacCU(HUIMPOBATH XMMUYECKHE 3JIEMEHTHl Ha METaUIbl, HEMETaJUIbl, SJIEMEHTHI,
OKCHJIBl U TUIPOKCHJIBI KOTOPBIX aM(OTEPHbI, U UHEPTHbIE JIEMEHTHI (ra3bl) JUIsl OCO3HAHUS
BaXHOCTHU YIOPSAIOYEHHOCTHU HAyYHBIX 3HAaHUMH;

- pPacKphIBaTh CMbICI IIepuoudeckoro 3akona J[. M. Menneneesa;

- ONHKCBIBaTh M XapaKTepU30BaTh TaOIWYHYI0 (OpPMYy NEPUOTUYECKOH CHUCTEMBI
XMMHUYECKHX JIEMEHTOB;

- XapakTepu30BaThb COCTaB ATOMHBIX SAEp U PACIPEAEICHHE 4YHCIa 3JIEKTPOHOB I10
JIEKTPOHHBIM CJIOSIM aTOMOB XHMMHYECKHX 3JEMEHTOB MAalbIX MEPUOJIOB IMEPHOANYECKOM
CUCTEMBI, a TAK)KE KaJIus U KaJIbLIUS;

- pa3iauyaTh BUJIbl XUMHUUYECKOW CBSA3M: MOHHYIO, KOBAJICHTHYIO HOJSPHYIO, KOBAJICHTHYIO
HENOJISIPHYIO U METAJUIMYECKYIO;

- N300paxkaTh JEKTPOHHBIE (DOPMYJIbI BEIIECTB, 0OPA30BAHHBIX XUMHUYECKUMU CBS3SIMU
pasHOro BUAQ;

- BBIABJSITH 3aBHCUMOCTh CBOWCTB BEILECTBA OT CTPOEHHUS €ro KpUCTaNIMYeCcKOi
peméTKy (MOHHOM, aTOMHOMN, MOJIEKYJIIPHOU, METAITINYECKOM );

- XapaKkTepu30BaTh XUMHUECKHE JIEMEHTbl U HUX COEJUHEHHUS Ha OCHOBE IOJIOKEHHS
AJIEMEHTOB B IMEPHOAMYECKON CHCTEME U 0COOEHHOCTEH CTPOCHHS UX aTOMOB;

- ONKCHIBATh OCHOBHBIE MPEANOCHIIKU OTKpbITHs Jl. V1. MeHeneeBbM epruoIn4ecKkoro
3aKOHA U TEPUOJUYECKONH CHUCTEMbl XUMHYECKMX 3JIEMEHTOB U MHOTOOOpAa3HYI0 HayudHYIO
NeSITeIbHOCTh YUEHOIO;

- XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHUE IIEPUOJIUYECKOrO 3aKOHA U
NEepUOJIMYECKOI cucTeMbl XuMuueckux aemeHToB [l. . Menzeneesa;

- OCO3HaBaTh HAy4YHbIE OTKPBITHUSA KaK pe3ylbTaT JJIUTEIbHBIX HAOJIIOJEHHM, OIBITOB,
HAY4HOI MOJIEMUKH, IPEOI0JICHUS TPYAHOCTEH U COMHEHUH.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:

- 0CO3HAB6AMb 3HAYEHUE MeOPeMmUYecKUx 3HAHUuu Ol NPAKMUYecKol OeamenbHOCmU
yenosexa,

- Onuckl8amv U3yUeHHble 00BeKMbl KAK CUCMeMbl, HPUMEHSS JO02UKY CUCEMHO20
amanusa;

- NpUMEHAMb 3HAHUSA O 3AKOHOMEPHOCMAX NEePUOOUYECKOl CUCEMbl XUMUYECKUX
91eMeHMO8 015l 00BACHEHUS U NPEeOSUOEHUS CEOUCTE KOHKPEMHbIX 6eujecms;

- pazeueams UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMBOM Y2y OneHUs 3HAHUL 00
UCOPpUU CMAHOBIEHUS XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMULL, NEePUOOULECKO20 3aKOHA KAK
00HO20 U3 BANCHEUWUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAVKU U
MEeXHUKU.

MHoroo0pa3ue XuMHYECKHX peakuuii

BrInyCKHHUK HAayunuTCA:

- OOBSICHATH CYTh XUMHUYECKUX MPOIECCOB;

- Ha3bIBaTh MIPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMUYECKUX PEAKIUH;

- YCTaHABJIMBATh MPHUHAJICKHOCTh XUMHYECKOW PEaKIUH K OMPEAeIEHHOMY THITY I10
OJIHOMY U3 KJIACCH(PMKAIMOHHBIX MPU3HAKOB: 1) MO YMCIY W COCTaBY MCXOJHBIX BEILIECTB U
MPOJIYKTOB PEaKIMU (peaKIuu COCTWHEHHUS, DPa3JI0KEHUs, 3aMelleHuss U oOMeHa), 2) o
BBIJICTICHUIO WJTM TIOTJIONICHUIO TEIUIOTHI (peakluu 3K30TePMUYECKHE U JHAOTEPMHUECKHE); 3)
M0  W3MEHEHHUIO  CTEMEHEW  OKHWCICHHS  XHMHUYECKMX  DJIEMEHTOB  (OKHCIUTEIHHO-
BOCCTAaHOBUTENBbHBIE peakinuu); 4) Mo oO0paTMMOCTH TMpolecca (peakuuu oOpaTHUMbIE U
HeoOpaTuMbIe);

- Ha3bIBaTh (DaKTOPBI, BIUSIOIINE HA CKOPOCTh XUMHUYECKUX PEaAKIINN;

- Ha3bIBaTh (DAaKTOPHI, BIUSIONINE HA CMEIICHHE XUMHUECKOTO PAaBHOBECHS;

- COCTaBJIATh YPABHEHMS JJIEKTPOJUTUUYECKON JUCCOLUALMU KUCIOT, IICJIIOYEH, COJEH;
MOJIHBICE W COKpAIIEHHBIE WOHHBIC YpPaBHEHHs pEakluid OOMEHAa; ypaBHEHHS OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKILIUNA;



- IPOTHO3UPOBATH MPOIYKTHl XUMUYECKUX PEaKIuil mo ¢popmMynaM/Ha3BaHUAM UCXOIHBIX
BEILIECTB; ONPEJEIIATh UCXOJHbIE BELeCTBA O (hopMysIaM/Ha3BaHUAM IPOILYKTOB PEAKLIUY;

- COCTaBJIATh YPaBHEHUSI PEAKIUi, COOTBETCTBYIOIINX MOCJIEI0BATEILHOCTH («IIEMTOYKE)
IPEBPALLCHU HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;

- BBIBJIATE B IPOLECCEC SKCICPUMCHTA IMMPU3HAKH, CBUACTCIBCTBYIOIIUC O IMPOTCKAHWUU
XMMHUYECKON peaklui;

- TOTOBUTB PACTBOPHI C OIIPEAEIEHHON MAaCCOBOM 10JI€M paCTBOPEHHOTO BELIECTBA;

- OINpeneNATh XapakTep Cpelbl BOJHBIX PACTBOPOB KUCJIOT U ILENOYEH 110 M3MEHEHHIO
OKpPAaCKH UHJUKATOPOB;

- IIPOBOJIUTh Kau€CTBEHHBIE PEAKLMH, MTOATBEPKAAIOLINE HAINYME B BOJHBIX pacTBOpax
BCIICCTB OTACIBHBIX KATUOHOB U aHUOHOB.

Buinycknux nonyuum 603modicnocms HAyuumoca:

- COCMABNAMb MONEKYIAPHbIE U NOJHbIE UOHHbIE YPAGHEHU NO COKPAUJEHHBIM UOHHBIM
YPABHEHUAM,

- NpUBOOUMb NpUMEPbl peakyull, NOOMEEPI’COAIWUX CYUJeCMBOBAHUE B3AUMOCEA3U
Me.?fC()y OCHOBHbIMU KIlACCAMU HEOP2AHUYECKUX 6eujecme,

- NPOCHO3UPO6AMb pe3YNbMmamsl 6030elUCmBUs PA3IUYHbIX (DAKMOPO8 HA CKOPOCMb
XUMUYECKOU peakyuu,

- NPOCHO3UPOBAMb Pe3yIbmambvl 8030€UCMEUs. PA3TUYHbIX (DAKMOPO8 HA CMeujeHue
XUMUHYECKO2O pABHOBECUAL.

MHuoroo0pa3ue BemecTs

BrlinycKkHUK HAayuuTCA:

- OINpENeNsITh NMPUHAIIEKHOCTh HEOPraHWYECKHX BEIIECTB K OJHOMY M3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJIJIbI U HEMETAJIIbI, OKCU/IbI, OCHOBAHUSI, KHCIIOTHI, COJIU;

- COCTaBIATH (DOPMYITBI BEIIECTB MO0 UX HA3BAHUSM;

- OIIPEACINATh BAJICHTHOCTD U CTETIEHb OKUCIICHUS PJIEMEHTOB B BEII[ECTBAX;

- COCTaBIATH (POPMYIBI HEOPTaHMUYECKUX COEAMHEHUH IO BAJIGHTHOCTSM U CTENEHSIM
OKHCJICHUS SJIEMEHTOB, a TAK)Ke 3apsijiaM HOHOB, YKa3aHHBIM B TaOJIHUIE PACTBOPUMOCTH KHUCIIOT,
OCHOBAHHU U COJIEH;

- OOBSICHATH 3aKOHOMEPHOCTU U3MEHEHHS (PU3NYECKUX U XMMHUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METaNIOB M HEMETAIJIOB) M HMX BBICHIMX OKCHAOB, OOpa30BaHHBIX AJIEMEHTAMU
BTOPOTO U TPETHETO MEPUOJIOB;

- Ha3plBaTh OOIIME€ XMMHYECKHE CBOMCTBA, XapaKTepHbIE HJs TPYNI OKCHJIOB:
KHCJIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

- Ha3pIlBaTh OOIIME€ XMMHYECKHE CBOWMCTBA, XapaKTEpHbIE IJIS KaXIOTO M3 KJIACCOB
HEOpPraHMYECKUX BEIIecTB (KUCIOT, OCHOBaHMM, coJieil);

- T[PUBOJUTH TPUMEPHl pPEaAKIUM, MOATBEPKAAIONIMX XUMUYECKHE CBOWCTBA
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAaHUM U COJIEH;

- ONpEAeNATh BEIIECTBO-OKHCIUTENb U BEUIECTBO-BOCCTAHOBHUTENb B OKHCIHMTEIIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIUSX;

- COCTaBJIATH JJIEKTPOHHBIA OanmaHC (IUIsI M3YYCHHBIX PEAKIUH) MO MPEeAsI0KEHHBIM
CXeMaM peaKLnii;

- TMPOBOJUTH JIAOOPATOPHBIC OMBITHL, TOJTBEPKIAIOIINE XUMUYECKHE CBOWMCTBA
OCHOBHBIX KJIACCOB HEOPTAaHWYECKHUX BEIIECTB;

- TMPOBOJUTH NAOOPATOPHBIE OMBITHI IO TMONYYCHHIO U COOWMPAHHIO Ta3000pa3HBIX
BEIIIECTB: BOJIOPOJIAa, KHUCJIOPOJa, VYIJIEKUCIOro Tra3a, aMMHaka, COCTABJISTh YpaBHEHUS
COOTBETCTBYIOLIUX PEaKIU.

BuinyckHuk nonyuum 603mM0#CHOCMb HAYYUMBCA

- NPOCHO3UPOBANb XUMUUECKUe C8OUCMEA 8eujecma Ha OCHOBe UX COCMAasa U CMpOeHUsl;



- NpOZHO3UPOBAMb  CHOCOOHOCMb — Bewecmed NPOAGIAMb  OKUCIUMENbHblE Ul
B0CCMAHOBUMENbHBIE CEOUCMBA C YUEMOM CMeENneHell OKUCICHUS. dINEMEHMO8, 8X00SUUX 6 €20
cocmas;

- BbIAGIAMb CYUWECNBOBAHUE 2EHEMUYECKOU CE53U MEANCOY BeUeCmBamu 8 psdy: NpoCmoe
sewecmeo — OKCUO — KUCTIOMA/ 2UOPOKCUO — COJlb,

- Xapakmepuzoeamv 0coOble CBOUCMBA KOHYECHMPUPOBAHHBIX CEPHOU U  A30MHOU
KUciom,

- npueooumv NpuMepvl VPAGHEHUU peakyuil, 1edCAuux 6 OCHO8e NPOMBIULIEHHBIX
CnocoO08 NoyueHuss aMmuard, CepHou KUCIOmbl, YyeyHa U CIAIU,

- onucvleamsv uzuuecKue u XUMUYecKue npoyeccyl, AIAWuUecs Yacmolo Kpyeo8opoma
sewecms 8 npupooe;

- Op2anuU308bI6AMb U OCYUWECMEIAMb NPOEKMbl N0 UCCIEO08AHUID CEOUCME Beujecms,
UMEIOWUX 8AHCHOE NPAKMUYECKoe 3HaAUeHUe.



Conep:xanue y4eOHOro npeaMera B COOTBETCTBHH C OCHOBHOI1 00pa3oBaTeIbHOM
nporpamMmoii ocHoBHoro oouero oopazosanuss MbOY «COL Nel» nrr. Huxknmii Onec

Xumust

B cucreme ecrecTBeHHOHAYyYHOro 00pa30BaHUs XUMHS KaK y4eOHBIN MpeaIMeT 3aHUMAaeT
BXHOEC MECTO B MO3HAHUHM 3aKOHOB NPUPOJBI, (OPMHpPOBAHUM HAYYHOW KApTUHBI MHPA,
CO3JIaHMM OCHOBBI XMMHUYECKUX 3HAaHUH, HEOOXOJUMBIX ISl MOBCEIHEBHOMN H3HU, HABBIKOB
3JI0pOBOTO M 0€30MacHOro I YeJIOBEKa M OKpPY)KAIOIIEH ero cpeasl o0pasa )KH3HH, a TAKXKE B
BOCIIUTAHUHU SKOJIOTUYECKON KYJIbTYPHI.

VYceneuHocTh  M3Y4eHHs] XUMHUM  CBS3aHA C  OBJIQJCHHEM XHMHYECKUM  S3BIKOM,
coOnrofieHreM MpaBuil 0e30MacHOi paboThl MpU BBIMOJHEHUH XUMHUYECKOTO 3KCIEPUMEHTA,
OCO3HAaHMEM MHOTOYHUCJICHHBIX CBA3EH XMUMUH C IPYTUMU MIPEAMETaAMH IIKOJIBHOTO Kypca.

[IporpamMma BKkIIFOUaeT B ce0si OCHOBbI HEOPraHMYECKOW M OPraHu4ecKOW XHMHH.
['maBHOW wmIeelt mporpamMmbl SBISETCS cO3JaHUE 0a30BOTO KOMIUIEKCA OTOPHBIX 3HAHUH I10
XUMUH, BBIPAKEHHBIX B (OpMe, COOTBETCTBYIOIICH BO3PACTy yUaLTUXCS.

B comepxanum [aHHOTO Kypca TMPEACTaBICHBI OCHOBOIMOJATAIONIME XUMHUYECKHE
TEOPETHUYECKUE 3HAHMS, BKIFOUAOIINE U3YUYEHUE COCTAaBA U CTPOEHUS BEILIECTB, 3ABUCUMOCTH UX
CBOMCTB OT CTPOCHHS, MPOTHO3UPOBAHUE CBOMCTB BEILECTB, MCCIEIOBAHUE 3aKOHOMEPHOCTEH
XMMUYECKUX TMpEBpaAllleHU W NyTed YIpaBiI€HUSA MMM B LEIAX I[OJYYEHHUS BELIECTB H
MaTepHaioB.

TeopeTnyeckyto OCHOBY U3Y4YEHUsI HEOPraHMYECKONM XHWMHHU COCTABIISIET AaTOMHO-
MoJeKyJsipHoe yuenue, llepuoanueckuit 3akon .M. MenneneeBa ¢ KpaTKUMH CBEACHUSAMHU O
CTPOCHHMHM AaTOMa, BHUJIAX XHMMHYECKOM CBSI3M, 3aKOHOMEPHOCTAX IIPOTEKAHUS XUMHUUYECKHUX
peaKuHuii.

B wu3yuenum kypca 3HauMTENIbHas POJIb OTBOJUTCA XHUMHUYECKOMY SKCHEPUMEHTY:
MIPOBEICHUIO TPAKTUYECKUX M JIAOOPATOPHBIX PadOT, OMHCAHUIO PE3YJIHTATOB YYCHHYECKOTO
HKCIIEPUMEHTA, COOIIOICHUIO HOPM U TIPAaBHII O€3011acHOM paboThl B XUMHUYECKOM TabopaToOpHH.

Peanuzarust qaHHOM MporpaMMbl B TPOIECCe OOYYEHHS TO3BOJIMT YYAIIUMCS YCBOWTH
KJIFOUEBbIE XMMUYECKHNE KOMIIETEHIIMU U MOHATh POJIb U 3HAYEHUE XUMHUHU CPENId APYTUX HAYK O
MIPUPOJIE.

N3ydyenne mnpenmera «Xumusi» B dYacTh (DOPMHPOBAHUS Yy YyUalIUXCS HAy4HOTO
MHPOBO33PEHHUSI, OCBOCHHS OOIIEHAYYHBIX METOJIOB (HAOJIO/IeHNEe, U3MEPEHHUE, IKCIIEPUMEHT,
MOJICJTUPOBAHUE), OCBOCHUS TMPAKTUYECKOTO MPUMEHEHHS HAYYHBIX 3HAHHI OCHOBAaHO Ha
MEXIPEJAMETHBIX  CBs3aX ¢ npenmeramu: «buonorusi», «['eorpadus», «cTopusy,
«Jluteparypa», «MartemaTuka», «OCHOBBI 0€30MaCHOCTH KHU3HEIESITeTbHOCTHY, «Pycckuit
SI3BIKY», «DU3HKa», « IKOIOTHIY.

IlepBoHa4Ya/ILHBIE XUMHYECKHE MIOHATHUS

[Ipenmer xumuu. Tera u eewecmea. OcHoGHble MemoOObl NO3HAHUA: HaON0OeHue,
usmepeHue, skcnepumenm. OU3NUECKUE U XUMUYECKUE sABJICHUs. UUCThIe BelllecTBa U CMECH.
CrnocoObl paznenenus cmeceil. Atom. Monekyna. XUMHYECKUN 31€MEHT. 3HaKHM XUMHUYECKHX
anemMeHTOB. [IpocThle M cnoxkHbE BemiecTBa. BaneHTHOCTb. 3akon nocmosmcmea cocmasa
seujecmea. Xumudeckue ¢Gopmynbl. WMuaekcel. OTHOcHUTENbHAs aTOMHAs W MOJICKYJIspHas
Maccel. MaccoBasi J0Jii XMMHUYECKOTO 3JIEMEHTAa B COCIMHEHHMH. 3aKOH COXPAHEHMS] MAacChl
BemecTB. Xumudeckue ypaBHeHUs. Koadduimentsl. YcmoBus W NpHU3HAKH MPOTEKAHUS
XMMUYECKUX peakiuil. Monb — equHuIIa KoJu4yecTBa BeniecTBa. MomsipHas Macca.

Kucaopoa. Bonopon

Kucnopon — xumuyeckuii 3meMeHT W mpoctoe BemiecTBO. Ozon. Cocmas 6030yxa.
®dusnyeckue M XUMHYECKHE CBOMCTBA Kuciopoja. llomyueHne W NpPUMEHEHHE KHCIOpOja.
Tennosoti aghpexm xumuueckux peaxyuti. [lonsmue 06 9K30- U IHOOMEPMUUECKUX DPEAKYUSX.
Bomopon — XuMu4YecKui 3JE€MEHT U MPOCTOE BEHIECTBO. PU3NUYECKUE U XUMUYECKHE CBOMCTBA
Bosopona. Ilomydenue Bogopona B jaboparopuu. [lonyuenue 6000pooa 6 npoMbluLIEHHOCHU.
Ilpumenenue 600opooa. 3akon ABoranpo. MomsipHblii 00beM Ta30B. KauecTBeHHBIE peakiuu Ha



ra3oo0pasHbie BelecTBa (KHCI0po, Bogopoa). OObeMHbIE OTHOIICHHUS ra30B MPU XUMHUYECKUX
peakuusx.

Bopna. PacTBopsl

Booa 6 npupooe. Kpyeosopom 600vi 6 npupode. Dusuueckue u xumuyeckue c8olUcCmed
600vb1. PacTtBOpBL. Pacmeopumocms éeujecma 8 6ode. KoHleHTpaius pactBopoB. MaccoBasi 10Jis
PacTBOPEHHOIO BEIIECTBA B PACTBOPE.

OCHOBHBIE KJIACChl HEOPTAHUYECKHUX COeTUHEeHM

Oxkcuapl.  Knaccudukamusa. Homenkiarypa.  @usuueckue — ceoticmeéa — OKCUOOS.
Xumuueckrue CcBoMcTBa OKCUAOB. [llonyuenue u npumeneHue oxcuoos. (OCHOBaHHUS.
Knaccudukanus. Homenknarypa. @usuueckue ceoticmeéa ocnosanuil. llonyuenue ocHosaHull.
XvUMHYEeCKUEe CBOWCTBa OCHOBaHWU. Peaknus uedtpanm3amuu. Kucnotsl. Knaccudukarms.
Homenknarypa. Q@usuueckue ceoticmea kucaiom. Ilomyyenue u npumenenue KUCIOM.
XuMHu4ecKkue cBoucTBa KUCIOT. Maaukaropsl. MI3MeHeHne OKpacku MHAMKATOPOB B Pa3IM4HBIX
cpenax. Comu. Knaccuduxanus. Homenknatypa. @usuueckue ceoticmea coneu. llonyuenue u
npumenenue cojeu. XUMHUYECKHE CBOMCTBA cojei. I'eHeTnueckas CBA3b MEXIY KIIACCaMH
HEOPraHUYECKUX COCAUHEHUH. [Ipobrema 6e30nacHo20 UCnoNb308aHUsL 6eUeCNE U XUMUYECKUX
peaxkyuil 8 nogceonesHou dHcusHu. TokcuuHvle, 2oprouue U 83pbleoonacHvle seuwjecmead. beimosas
XUMUYECKas 2DaAMOMHOCDb.

Ctpoenue atoma. Ilepmonnueckuii 3aK0H U MEPUOAUYECKAA CHCTEMAa XHUMHYECKUX
jemenToB .. MeHnaeneeBa

Crpoenue aroma: siapo, sHepreTuueckuil ypoBeHb. Cocmaé sadpa amoma: npomowsl,
Heumponvl. Mzomonwi. llepuognueckuit 3akon .M. MenneneeBa. Ilepuonnueckas cucrema
xumudeckux snemMeHtoB JI.M. MenaeneeBa. ®Pusndeckuii CMBICT aTOMHOTO (ITOPSIKOBOIO)
HOMEpPA XHMMHYECKOTO »JJIEMEHTa, HOMEpa TIpYyNNbl M NEpHOJa IEPUOJUYECKON CUCTEMBI.
CtpoeHre DJHEpPreTHYeCKHX ypoBHEH aToMoB TepBbIX 20 XHMHUYECKHUX  3JIEMEHTOB
nepuoanyeckor cucremsl .M. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUsI CBONCTB aTOMOB
XUMHUYECKHUX DJIEMEHTOB M UX COCAMHEHUN Ha OCHOBE TMOJIOKEHHUS B MEPUOJAMYECKON CHCTEME
J .. MenneneeBa u ctpoeHus aroma. 3Hauenue Ilepuonnueckoro 3akona /.M. Menneneena.

CtpoeHue BellecTB. XMMUYECKas CBSA3b

OnexmpoompuyamenbHocms — amomo8 — Xumuyeckux — o1emenmos.  KoBaneHTHas
XUMHUYECKas CBSI3b. HEMOJSpHAas U NoJsipHasd. [lonamue o 6000poOHOl C8A3U U ee GIUAHUU HA
@uszuueckue ceoticmea eujecms Ha npumepe 600vl. VlonHas cBi3b. Metayuinyeckas CBs3b. 1unsi
KPUCTATIUYLECKUX PEUUEMOK (AMOMHAs, MOJLEKVISAPHASL, UOHHAS, MEMALIUYECKAs). 3a8Uucumocms
@usuneckux ceoticme gewecmes om muna KpUCMauIudecKol peuemxu.

XuMHYecKue peakuuu

llonsamue o cxopocmu Xxumuyeckou peaxyuu. DPaxkmopul, 6lUAIOWUE HA CKOPOCHb
xumuuecxkou peaxyuu. [lonsamue o kamanuzamope. Knaccupukamnuss XUMHYIECKUX PEAKIIHHA 10
pa3MYHBIM TMPU3HAKAM: YUCIY M COCTABYy HCXOJHBIX M TOJIYUEHHBIX BEUIECTB; W3MEHEHUIO
CTENeHEel OKUCIICHHSI aTOMOB XUMHUYECKHX AJIEMEHTOB; MOTJIOMICHUIO WJIM BBIJCICHUIO SHEPTHH.
DNEKTPONUTHYECKAsT JTUCCOIMAUA. OJEKTPOJUTh M HednekTpoiauThl. Monsl. KaTuonsl u
aHnoHbl. Peaknun wWOHHOTO OOMEHa. YCIOBUS TPOTEKAHHWS PEAKIMid HMOHHOTO OOMEHa.
DNEKTPONUTHYECKasT JIUCCOLMAlMA KUCIOT, Mienodyed u  cosneid. CTeneHb OKHUCIICHHS.
OnpenesieHHe CTETNEHH OKHWCICHUS AaTOMOB XHWMHUYECKMX DOJEMEHTOB B COCIUHECHHSIX.
Oxkucnurens. BocctanoButenb. CylIHOCTh OKUCTUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

Hemeranasl 1V — VII rpynn u ux coennnenunst

[TonoxxeHne HeEMETAINIOB B TNEPUOJUYECKON CHCTEME XHUMHUYECKHX siemeHToB /J[.W.
Menneneesa. OOmue cBOWCTBa HEeMETA/UIOB. ["ayloreHbl: (U3NYECKre W XUMHIECKHE CBOMCTBA.
CoenvHeHus TaJOr€HOB: XJIOPOBOJOPO, XJIOPOBOAOpOAHas kuciora u ee conu. Cepa:
¢busnueckue u xumuueckue coicTBa. CoelMHEHUs: cepbl: CepOBOAOPOM, CYIb(GUIbI, OKCUIbI
ceppl. CepHasi, ceprHucmas u cepogooOpoOHas KUCIOMbl U UX CONU. A3OT. (u3MuecKue u
xuMuueckue cBorictBa. AMMuak. Comn aMMoHud. OKCHUABI a30Ta. A30THAsE KMCJIOTa U €€ COJIH.
®docdop: pusnueckue u xummuueckue cpoiicta. Coenunenus ¢ocdopa: okcun dochopa (V),



oprodocthopHas KUCIOTA U €€ CONU. YTIepod: (QU3MUeCKHe U XUMUYECKHE CBOMCTBA.
Annomponus yenepooa: aimas, epagum, kapoum, gyriepenvr. CoeqUHEHHUS yriepoaa: OKCHIbI
yriepona (II) u (1V), yronpHas kuciora u ee conu. Kpemnuii u e2o coeounenus.

Metayibl U X COeIMHEHUS

Ilonooicenue memannos 6 nepuooudeckou cucmeme Xumudeckux snemenmos J.H.
Menoeneesa. Memannvt 6 npupoode u oowue cnocodovl ux noayuenus. Qowue @usuveckue
ceolicmea memannog. OONME XUMHUYECKHE CBOMCTBA METAJUIOB: PEAKIUH C HEMeTalaMH,
KHUCJIOTaMU, COJIAIMU. DieKmpoxumuyeckuii pso Hanpsaxcenuli memainnos. 11lenounsie MeTamibl U
ux coenuHeHus. ll{enogHO3eMenbHBIC METAIUIBI U UX COCAMHCHHS. ATIOMUHUN. AM(OTEpHOCTH
okcuaa u ruapokcuna amomunHus. JKenezo. CoenvHeHus >keine3a M UX CBOWCTBA: OKCHUJIB,
rugpokcuabl u cou xenesa (11 u I11).

IlepBoHaya/ibHbIE CBeIeHHSI 00 OPraHM4YeCKUX BelecTBax

[lepBoHaYaNbHBIC CBEICHUS O CTPOCHHH OPTaHUYECKHUX BEHICCTB. YTIIEBOJAOPOIbI: METaH,
9TaH, OTWIeH. McmouHuku  y21e8000po0o8:  NpUpooHbvlll  2as,  Heghmv,  Y2oib.
Kucnopoconepxamue COCIUHEHHS: CHUPTHI (METaHOJ, STaHOJ, TJIMIEPHH), KapOOHOBBIC
KHUCTOTHI (YKCyCHAsi KUCJIOTa, aMUHOYKCYCHAsi KUCJIOTa, CTEApUHOBAs M OJICMHOBAas KUCJIOTHI).
buonornueckn BaKHBIE BEIIECTBA: JKUPBI, TJIOKO3a, O€NKH. Xumuueckoe 3acpszHeHue
OKpYHCcarowell cpedvl U e20 NOC1e0CmBUs.

Tunbl pacueTHBIX 3a1a4:

1. Brruncnenre MaccoBoOi 1O XUMUYECKOTO 3JIEMEHTA MO0 POPMYJIE COSAMHEHHUS.

Yemanosnenue npocmetiwiei ghopmynvl gewecmea no Macco8blM OO0NAM XUMUYECKUX
91eMEeHMO8.

2. Bbruncnenuss 1mo XMMHUYECKMM YpaBHEHHUSIM KOJIMYECTBA, O0bEMa, Macchl
BEILIECTBA 110 KOJUYECTBY, 00bEMY, Macce peareHTOB UK IPOAYKTOB PEAKIIUU.

3. Pacuer MaccoBo#i 071 pacTBOPEHHOTO BEIIECTBA B pacTBOPE.

IIpumepHBbIe TEMBI IPAKTHYECKUX PadoT:

1. JlaboparopHoe o00opyaoBaHME M IpHeMbl oOpamieHus ¢ HuM. [lpaBuna
6e301macHoi paboThl B XUMHUYECKON J1abopaTopuu.

2. OuncTKa 3arpsA3HEHHOI TOBapeHHOMN COJIH.

3. [Tpu3Haky NpoTEKaHUs XUMUUYECKUX PEAKLINM.

4. ITomy4yenue kucIopoaa U U3y4eHHE €ro CBOWCTB.

S. [TosryueHnue BOIOpOAA U U3YUYEHUE ETO CBOMCTB.

6. IIpuroroBneHue pacTBOpPOB € ONPENEICHHONM MAacCOBOM J0JEH PACTBOPEHHOI'O
BELIECTBA.

1. Pemenne skcnepuMeHTanbHBIX 3amad 1o TeMe  «OCHOBHBIE  KJIACChI
HEOPraHUYECKUX COEAMHEHUI».

8. Peakuuu nonHoro ooOMeHa.

9. Kauecmeennvle peakyuu na uonsl 6 pacmeope.

10.  Ilonyuenue ammuaxa u uzyueHue e2o c8OUCMS.

11.  Ionyuyenue yenexucnoeo easza u usyueHue e2o C80lUCms.

12. Pemenune sxcnepumenTanbHbiX 3aaa4d mo reme «Hemeramsl IV — VII rpynn n ux
COCIMHEHUIN».

13. Pemenne skcriepruMeHTATBHBIX 3a/1a4 110 TeMe «MeTasutbl U UX COSTUHEHUS.



Conep:xanue yueOHOI0 npeaMeTa B COOTBETCTBHH C IPOrpaMMoOi
«Xumus. [Ipexmernas sunus yueouukon I'.E Pymsutuca, ®.I'. ®enbamana.
8-9 kiacch»

8 kiacce
Pazgen 1. OcHoBHbIe TOHATHS XUMHH (YPOBeHb  ATOMHO-MOJIEKYJISIPHBIX
npeaCcTaBJIeHU) [Ipenmer xumuu. XuMug Kak 4acThb €CTECTBO3HaHHUA. BeliectBa M ux

CBOMicTBa. MeToApl MO3HAHHWS B XUMHUU: HAONIOJCHUE, SKCrepuMeHT. [lpuémbr Oe3omacHOM
paboThl ¢ 06opynoBaHueM U BelecTBaMu. CTpoeHHE MIJIaMEeHH.

Uwucteie BemectBa M cMecd. CrmocoObl OYMCTKH BEIIECTB: OTCTaMBaHUE, (UIBTPOBAHUE,
BBIIIAPUBAHUE, KpPUCTALIM3ALMS, JIUCTALLANUA. DPU3NUYecKue ¢ XUMUYECKUE SIBJICHUS.
Xumuueckue peakiuu. [Ipu3zHaku XUMUYECKUX PEAKUMA U YCIOBUS BO3HUKHOBEHUS U TCUEHUS
XUMUYECKHUX PEaKLIUM.

ATOMBI, MOJEKYJbI M HOHBL. BellecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS.

Kpucrannndeckue u amopgHbie BEIIECTBA.
Kpucranindeckue peméTku: HOHHAs, aTOMHAs U MOJIEKYJIsIpHAsi. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT THUIIA KPUCTAJUIMUECKOW pem€Tku. IIpocThie M CiloXkHBbIE BelecTBa. XUMHUYECKUI 3JIEMEHT.
Meramisl 1 HeMeTaIbl. ATOMHas enuHMIla Macchl. OTHOCUTENbHAsE aTOMHasi Macca. SI3bIk
XUMUHU. 3HAKM XUMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEUIECTB. XHMHYECKHUE
dopmynsl. OTHOCUTENbHAS MOJIEKYJsipHass mMacca. KaueCcTBEHHBIH M KOJIMYECTBEHHBIM COCTaB
BelecTBa. Beruncinenus mo xumuyeckuM Gopmyiam. MaccoBas 10551 XUMHUECKOTO 3JI€MEHTa B
CJI0’)KHOM BEILIECTBE.

BanenTtHocTh XMMHUECKUX 3lieMeHTOB. OmnpeneneHue BAICHTHOCTH 3JIEMEHTOB MO (Gopmyie
OwHapHBIX coeauHeHMA. CoOCTaBlieHUE XUMHYECKHX (GopMysl OWHApPHBIX COCIUHEHUH I10
BAJICHTHOCTH.

ATOMHO-MOJIEKYJISIPDHOE Y4YCHHE. 3aKOH COXpaHEHHs Macchl BemiecTB. JKU3Hb W
nearenbHocTs M. B. JIoMoHOCOBa. XuMuueckue ypaBHEHUS. TUIIBI XUMUUYECKUX PEAKIIU.

Kucnopon. Haxoxnenune B mnpupone. I[lomydenue kucinopoma B J1a0OpaTopuu |
MPOMBIIUIEHHOCTH. PU3NYecKHue W XHMHUYECKHE CBOWCTBa Kuciopona. ['openue. OKCHABL
[Ipumenenue kucinopona. Kpyroopor xucimopoaa B mpupone. O30H, alIOTPOINUS KUCIOPOJIA.
Bozayx u ero cocraB. 3amura atMOcepHOTO BO3/lyXa OT 3arpsi3HeHuil. Bonopoa. Haxoxnenue
B mpupone. [lomydeHue Bogopona B JabopaTopul W MPOMBINIIEHHOCTH. Dusnyeckue u
XMMHUYECKHE CBOMCTBA BOJAOPOLA.

Bomopon — BoccranoBuTenb. Mepbl  0e30MacHOCTH Tpu  paboTe ¢ BOJIOPOIOM.
IIpumenenue Bogopoaa.

Boma. Metonbl onpenesieHus COCTaBa BOJbl — AHAIU3 U CUHTE3. PU3NYECKHE CBOMCTBA
BO/bl. Bosa B mpupoze u crnocoObl €€ 04UCTKH. Adpanus BOJAbl. XUMUYECKHUE CBOMCTBA BOJIBI.
IIpumenenne Bonbl. Boga — pactBopuTens. PacTBopuMocTh BemiecTB B Bojge. MaccoBast 1075
PacTBOPEHHOIO BEILIECTBA.

KonnuectBenHuble oTHOLIEHUST B XuMuK. KonnyecTtBo BeniectBa. Monbs. MonsipHast macca.
3akoH ABoraapo. MomsipHblii 00béM Ta30B. OTHOcHUTENbHAs IUIOTHOCTH ra3oB. OOBEMHBIC
OTHONIEHHUS ra30B IPU XUMUYECKUX PEAKIIHIX.

Baxkneiiimume kiacchl HEOpraHWYeCcKHX coenuHeHud. OKCUABI: COCTaB, KiacCU(pUKAIMS.
OCHOBHBIE W KHUCJIOTHBIE OKcHIbl. HoMeHkmarypa oxcuaoB. DPU3HMYECKHE W XUMHYECKHE
CBOICTBA, ITOJIyYEHHUE U TPUMEHEHUE OKCUIOB.

Iuppoxcunpl.  Knaccudukamus rugpokcuaoB.  OcHoBanus. CocrtaB.  [énoun w
HEpacTBOpUMbIE OCHOBaHUA. HoMeHknaTypa. PU3NYECKUE U XUMUUECKHE CBOWCTBA OCHOBAHUM.
Peakuus neitrpanuszanuu. IlomydeHne u npumeHeHHe OCHOBaHHM. AMQOTEpHbIE OKCHUIBI U
TUIPOKCHJIBL.

Kucnotel. Cocras. Knaccudukanus. Homenkinarypa. @usznueckie U XUMUYECKHAE CBONCTBA
KHUCJIOT. BBITECHUTENBHBIN PsIi METAJIOB.



Comu. CocraB. Krnaccudukauusa. Homenknarypa. @usnueckue CBOHCTBA  COJICH.
PactBopuMocTh cosieir B Boje. XuMmMudeckue cBoicTBa cosieil. CrocoObl MOJYYSHHS COJICH.
IIpumeneHue conei.

I'enernyeckas CBSI3b MEXAY OCHOBHBIMU KJIACCAaMHU HEOPTaHUYECKUX COEeTMHEHUH.

Pasznen 2. [lepuognyeckuii 3aK0H U NePUOANYECKAsl CHCTeMAa XUMUYeCKUX jemeHnToB 1. U.
MenpnesieeBa. CTpoeHue aTroma

[lepBoHayasbHbBIE MOMBITKU KiIacCU(PUKAIIMN XUMUYECKUX 31eMeHTOB. [loHaTue o rpymnmax
CXOJIHBIX JJIEMEHTOB. EcCTeCTBEHHbIE CEeMEICTBa IEJTOYHBIX METAUIOB U TaJOTEHOB.
braropoansie ra3bl.

ITepuonnueckuii 3axkon J[. M. Menneneesa. [lepuoanueckas cucremMa Kak €CTECTBEHHO-
HayyHas Kiaccu(uKanus XUMUYECKHUX OJJIeMEeHTOB. TabmuyHas Qopma mpencTraBiIeHUsS
KJIacCU(UKAUN XUMUYECKUX dieMeHTOB. Ctpykrypa Ttabnumbsl «l[lepumomudeckas cucrema
xumuueckux snemeHtoB JI. M. MengeneeBa» (kopoTkas ¢opma): A- u b-rpymnmbl, nepuossl.
®u3NYeCKuil CMBICII MMOPSIKOBOTO 3JIEMEHTa, HOMEpa Mepuoia, HoMepa rpymibl (A1 3JIEMEHTOB
A-rpymm).

Crpoenue aroma: sapo MU dSJEKTpoHHass oOojouka. CocTaB aTOMHBIX siiep: NMPOTOHBI U
HEUTpoHbI. M30TONBI. 3aps aTOMHOTO SApa, MacCOBOE YMCIIO, OTHOCUTEIbHAsL aTOMHAsi Macca.
CoBpemernHast OpMYITHPOBKA MOHSATHS «XHMHYSCKHIA AJIEMEHT.

DneKTpoHHas 000J04YKa aToMa: MOHIATHE 00 PHEPreTUUECKOM YPOBHE (3JIEKTPOHHOM CJIOE),
ero EMKOCTH. 3aloJIHEHHUE DJIEKTPOHHBIX CIIOEB Y aTOMOB 3JIEMEHTOB MEPBOrO—TPETHETO
nepuoaoB. CoBpeMeHHast POPMYIHPOBKA MEPUOINUECKOTO 3aKOHA.

3HaueHue nepuoauyeckoro 3akoHa. Hayunble noctwxkenus Jl. WM. Meunneneesa:
WCIIPaBJICHUE OTHOCHUTENIbHBIX aTOMHBIX MaceC, IMPEACKa3aHUE CYIIECTBOBAaHUS HEOTKPBITHIX
AJIEMEHTOB, TIEPECTAHOBKM XHWMHMUYECKHX DJJIEMEHTOB B TMEpUOAMYEcKOi cucteme. JKu3Hb u
nestenbHOCTH J[. 1. Menneneena.

Pa3pnen 3. Crpoenue Bemecrsa

3J'I€KTpOOTpI/IHaT€III>HOCTI) XUMHYECKHUX dJIeMEeHTOB. OCHOBHEIE BHU/IbI XUMHAYECKON CBS3U:
KOBAJICHTHAs HEMOJSIpHAsi, KOBAJICHTHAs MOJIApHasi, MOHHAs. BaleHTHOCTh 3J€MEHTOB B CBETE
NMeKTpoHHOU Teopuu. CreneHb okuciaeHus. l[IpaBuna ompeneneHus CTENEHU OKHUCICHUS
AJIEMEHTOB.

9 kaacc

Paszpnen 1. MHoroodpa3ue XuMHYECKHX PeaKIui

Knaccugukanus XUMHUUECKUX PEaKLUi: peaklul COCTUHEHUS, Pa3JIOKEeHHUs, 3aMelCHHS,
oOMeHa. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  peakuuu. OKuciurenab, BOCCTaHOBUTEID,
IIPOLECCHl  OKUCIEHHWs M BoccTaHOBiIeHUsA. (CoOCTaBlI€HUE YPAaBHEHMHM  OKHCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI C OMOIIBI0 METO/1a JIEKTPOHHOTO OajaHca.

TernoBble 3(@eKThl XUMHUYECKHX peakuuid. ODK30TepMUYECKHEe U OSHAOTEPMHYECKUE
peaxkiuu. Tepmoxumuueckre ypaBHeHUs. Pacd€Tbl Mo TEpPMOXUMUYECKUM YPaBHEHUSIM.

CKopocTh XMMUYECKUX peakuuil. PakTophl, BIUAIOMNE HA CKOPOCTh XMMHUYECKHUX PEaKIUil.
[TepBoHavanbHOE NMPEACTABIEHUE O KaTalu3e.

Oo6parumeie peakuuu. [ToHsITHE O XMMUYECKOM PaBHOBECHH.

XYUMHYECKHE pEeaKIMH B BOJHBIX pacTBOpax. OJIEKTPOJIUTHl U HEDNEKTPOJUTHL. HOHBI
Karnons! u annoHsl. ['uapaTHas Teopust pacTBOPOB. DIEKTPOIUTHUECKAS TUCCOLMALINAS KUCIIOT,
ocHOBaHUM U cosieil. Cnalble M CUJIbHBIE AMIEKTposuThl. CTeneHb aucconuanuu. Peaxknum
HMOHHOTO OOMeHa. YCIIOBHsS TEUeHHs peakUuid HMOHHOTO OOMEHa [0 KOHIA. XHUMHYECKHe
CBOMCTBa OCHOBHBIX KJIACCOB HEOPraHWYECKHUX COCAUHEHWH B CBETE€ NIPEICTaBICHUA 00
IIEKTPOJINTUYECKON TUCCOLMALIMUA U OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX peakuusax. Ilonstue o
TUIPOJIU3E COJIEH.



Pazpnen 2. MuorooOpa3ue BeniecTn

Hemeramnsl. ['anorensl. [lonoxxeHne B NEepUOINYECKONW CHUCTEME XMMHMUYECKHX 3JIEMEHTOB,
cTpoeHHe ux aroMoB. Haxoxzaenue B npuponge. Pdusnyeckue M XHMHYECKHE CBOWMCTBA
ranoreHoB. CpaBHUTENIbHAS XapaKTEpUCTUKA raJIoreHoB. [lonydyeHue u mpuMeHeHre rajJoreHoB.
Xiop. @Pu3NYECKHE M XUMHUYECKHE CBOMCTBA XJiopa. [IpumeneHue xnopa. XIJIOpOBOAOPOA.
®usnueckue cpoiicTBa. [lonyuenne. ConsHas kuciiota u €€ conu. KauecTBeHHass peakiusi Ha
XJIOpUI-uoHbI. Pacrio3HaBaHue Xja0puaoB, OpoMHUI0B, HOJUIOB.

Kucnopon u cepa. IlonoxeHue B NEpUOAMYECKON CHUCTEME XUMHUYECKHUX 3SJIEMEHTOB,
ctpoeHue ux artoMoB. Cepa. AmoTponust cepbl. PuU3NyYeCKME M XHUMUYECKHE CBOWCTBA.
Haxoxnenue B npupoge. Ilpumenenue ceprl. CepoBonopoa. CepoBoAopoaHas KHCIOTa U €€
conu. KauectBennas peakmus Ha cynbdun-uonsl. Okcun ceppl(IV). dusnueckne u XUMHUYECKUE
cBoiictBa. [Ipumenenue. CepHucras kuciora u e€ conu. KadecTBeHHast peakuusi Ha Cyab(UT-
wonbl. Oxcua cepbl(VI). Cepnas kucimora. XUMHYECKHE CBOWCTBA pa30aBIeHHOW U
KOHIIEHTPUPOBAHHOMN cepHOM KuCIOThl. KadecTBeHHas peakius Ha Cyiab(haTHOHBI. XUMUYECKUE
peakuuy, JeKallie B OCHOBE MOJIYYEHMsI CEpPHOM KUCIOTHI B MpoMbliuieHHOcTU. [Ipumenenne
CEpPHOU KUCIIOTHI.

Azot u pocdop. [Tonoxenne B IEpUOINIECKON CUCTEME XUMUYECKHUX 3JIEMEHTOB, CTPOCHHUE
uX aroMoB. A30T, (Qu3MYecKMe M XHMMHUYECKHE CBOICTBa, MOJy4YeHHE M MpPUMEHEHHE.
Kpyrosopor aszora B npupozae. Ammuak. Pu3nUecKMe M XHMHYECKHE CBOMCTBA aMMHAKA,
nosydyeHue, npuMeHenne. Conu aMmmMoHMs. A30THasi KUCI0Ta U €€ cBoicTBa. OKUCIUTENbHbBIE
CBOWCTBA a30THOW KHCIOTHL. [lomydeHue a30THOW KHCIOTHI B JIaOOpaToOpuu. XUMHYECKUE
peakLmu, JexKalirue B OCHOBE MOJIYYEHHUsl a30THOM KUCIOTHI B MPOMBINIIEHHOCTH. [IpuMeHnenue
a30THON KUCHO0ThI. COJIM a30THOM KUCIIOTHI M UX IPUMEHEHUE. A30THBIE y100peHusl.

®ochop. Amnorponus docdopa. dusuueckre U XuMUUeckue cBoiictBa docdopa. Oxcup
docdopa(V). Dochopnas kucnora u e€ conu. DocopHbie y100peHus.

VYrinepon m kpeMHuil. IlonokeHne B NEPUOAMYECKON CUCTEME XHMHUYECKUX DIIEMEHTOB,
CTpPOEHHE MX aTOMOB. YTiepoa. AmioTponus yrieponaa. Pu3nyeckue U XMMHUECKHE CBOMCTBA
yriepona. AncopOuus. YrapHbelil ra3, cBOWCTBa U (PU3MOJIOTMYECKOE JEHCTBHE Ha OpraHU3M.
VYrnekucnelil ra3. YronpHas kuciaota U e€ cosnu. KauecTBeHHast peakuys Ha KapOOHaT-HOHBI.
Kpyrosopor yraepoaa B npupoae. OpraHndeckie COeIMHEHUS yIiIepoa.

Kpemuuii. Oxcun kpemuus(IV). Kpemuuenast kuciota u e€ conu. Crexio. LlemeHT.

Meramnbl. [lonoxxeHne MeTalsioB B MEPUOJWYECKONW CHUCTEME XU- MUYECKUX 3IIEMEHTOB,
CTpOEHHE X aTOMOB. Metainueckas cBsA3b. OU3nueckue cBOMCTBA METAIIIOB. Pl akTUBHOCTH
METAJUIOB (3JEKTPOXUMHUECKHUH Psii HAPSHKEHUM METAIIOB). XMMUYECKHE CBOWCTBA METAILIOB.
OO6mue cmocoOs! morydeHus MeTauioB. CIutaBbl METAJIIOB.

[llenounsle Metamibl. llonokeHWE IIENOYHBIX METAUIOB B IEPUOJUYECKON CHCTEME,
cTpoeHne ux aroMoB. Haxoxaenume B npuponme. dusnyueckne W XHMHYECKHE CBOWMCTBA
HIEJIOYHBIX MeTauIoB. [IpuMeHeHre MeNoYHbIX METANIOB U UX COCIMHEHUM.

[[lenoyHo3emenbHble  MeTamwibl.  [lomojkeHue — IIETOYHO3EMENbHBIX  METAJUIOB B
MEPUOJNYECKON CUCTEME, CTPOCHUE MX aToMOB. Haxoxxnenue B npupoje. Maruuii U KaiabLui,
UX BaxHeume coequaenns. JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

Amomunuii. [lonoxeHue allOMUHMS B NEPUOAMYECKONH CHCTEME, CTPOCHHE €ro aroma.
Haxoxnenune B mnpupoge. Pu3MyecKMe W XUMHYECKHE CBOWCTBa amtoMuHMs. [IpumeHeHue
amrOMUHUS. AM(OTEPHOCTh OKCHJIA ¥ TUAPOKCUIA aTIOMUHUS.

Kenezo. [TonoxeHune xene3a B NIEPUOJNYECKON CUCTEME, CTPOEHHE ero aroMa. Haxoxaenue
B npupozae. PU3nyeckue U XMMHUYECKHE CBOMCTBA jKejle3a. BakHelne coequHEHMsl Kenesa:
okcuabl, ruapokcusl u con xenesa(ll) u xeneza(Ill). KauectBennblie peakunu Ha HoHbI Fe2+ u
Fe3+.



Pa3nea 3. Kparkuii 0030p BaskHeilIIMX OPraHU4YeCKUX BellecTB

[Ipeamer opranuueckoil xumuu. Heopranudeckue U OpraHMYECKUE COETUHEHUA. YTIIEPOA
— ocHoBa xu3HM Ha 3emsie. OCOOCHHOCTH CTpPOEHHsI aroma Yriepojaa B OpraHHYecKUX
COEJIMHEHUSX.

VYrneBonopoasl. [lpenenbHbie (HACBHILIEHHBIE) YIIEBOAOPOJbl. MeraH, 3TaH, HpONaH —
OpocTelIINe NPEACTAaBUTENN  INpEeAeibHbIX  YIriieBonoponoB. CTpyKTypHble  (OPMYIIbI
YIJI€BOAOPOAOB. ['OMONIOrnuecKuil psit MpeAeabHbIX YIIIEBOAOPOAOB. ['omonoru. ®usnyeckue u
XMMHUYECKHE CBOWCTBA MpENEeNbHBIX YIJIEBOJOPOJAOB. Peaknuu TropeHuss M 3aMelleHHs.
Haxoszaenue B mpupoje npenenbHbIX yriaeBoaopoaos. [Ipumenenre Merana.

HenpenenbHble (HEHACBILIEHHbIE) YITICBOJOPOJbl. OTHUJIEHOBBIM psAll HENpeAebHbIX
yriaeBonopoaoB. OtuneH. dusnueckne M XUMHUYECKME CBOMCTBAa JTWIEHA. Peakuus
npucoequHeHus. KauecTBeHHble peakiuu Ha 3TWieH. Peakuus nonumepusauuu. [lomustuien.
IIpumeHeHue sTuiIcHa.

AUETUNICHOBBIH DSl HENpeAeibHbIX YIJIEBOAOPOAOB. AnerwieH. CBOWHCTBa aleTHIICHA.
IIpumeneHune aneruieHa.

IIpousBosHbie yrieBonopooB. Kparkuii 0030p OpraHMYECKUX COEAMHEHUM: OJHOATOMHBIE
CHHUPTH (METAHOII, TAHOJ), MHOTOATOMHBIE CITUPTHI (ITHIICHIIIMKOIb, TIUIEPHH), KapOOHOBBIC
KUCJIOTBl (MypaBbHHas, YKCYCHAas), CIOXKHbIE 3(UpPBI, KHUPBI, YIrIeBOIbl (IJIIOKO3a, caxaposa,
Kpaxmall, 11eJUI0JI03a), aMUHOKHUCIIOTHI, Oesiku. Ponb GenkoB B opraHusMe.

[ToHATHE O BBICOKOMOJIEKYJISPHBIX BemiecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, HOJIUMED,
CTPYKTYpHOE  3BEHO, CTENEHb HOJIUMEPU3ALIUH. [HonusTunex, MIOJIUIIPOIUJIEH,
HOJMBUHUIIXJIOPUIL.



(68 uaco)

TemaTnuyeckoe NIAHKPOBaHUE
8 kuace

Temel,
BXOJISAIINE B pa3eibl

OcHOBHOE cojiepKaHue 10 TeMaM

XapakTepucTUKa OCHOBHBIX

BUJIOB JESITEIIbHOCTH
yYCHHKA

(Ha YpOBHE y4eOHBIX
NEeNCTBUI)

Paznen 1. OcHoBHBIE MOHATHS XUMUU (YPOBEHb aTOMHO-MOJIEKYJIIPHBIX MPECTaBICHUI)

(51 1)

[Ipenmer xumuu
MeTonpl mo3HAHUS B
XUMHHU

YucTele BemecTBa H

1. IIpenmer xumuu. XuMHS Kak 4acThb
ecTecTBO3HaHMA. BemectBa W HX
CBOICTBA.

2. MGTOI[I)I IIO3HaHUA B XUMHUU.

Pasnnuath MIPEIMETBI
I/ISy“ICHI/IH CCTCCTBCHHBLIX
HayYK.

HaoOmronath CBOIMCTBa

cMecHu Ounctka | 3. [Ipakmuueckas paboma 1. [Ipuémel | BEmeCTB U UX U3MEHEHHUS B
BELIECTB bezonacnoii pabomul ¢ | X071e XUMUYECKHUX PEaKIHM.
dusndeckue U | obopyodosanuem U  eewjecmeamu. | YUUTbCA MIPOBOJUTH
XumMuueckue siBiaeHust | Cmpoenue niameHu. XUMHYECKUH  AKCIEPUMEHT.
XuMu4eckue 4. UYwuctele BemectBa u cmecu. | CoOmoaath MpaBuUIIa
peakiuu CriocoOsr OUYHCTKHU BEILIECTB: | TEXHUKU O€3011aCHOCTH.
OTCTanBaHue, ¢unbTpoBanue, | Oka3piBaTh MEPBYIO MOMOIIH
BBIITAPHBAHNE, KpUCTAJUIM3alus, | IPU OTPABJICHUAX, 0KOraxX U
JTUCTHILISIUS. TpaBMaX,  CBSI3AHHBIX  C
5. Ilpakmuueckass  paboma 2. | peaKTHBaAMH u
Ouucmka 3a2pA3HEHHOU nosapenHou | 1a00paTOPHBIM
conu. 000py/i0oBaHUEM.
6. ®dusnyeckme U  XUMHUYECKHE | 3HAKOMUTHCS c
ABJIEHUS. XUMHUECKHUE PEAKIIH. 1a00paTOPHBIM
JemoncTpanuu. O3HakoMJieHHE C | 00OpPYJOBaHUEM.
1a60paTOPHBIM obopynoBanueMm; | M3y4yaTh CTpOoCHHE TIJIaMEHH,
npuéMbl 0€30MacHO padOTHl C HUM. | BBIIBUrasi  TUNOTE3Bl |
Cnoco0sl OYHUCTKHU BELIECTB: | IPOBEPSs ux
KPUCTAIITU3AIS, TUCTUIIISIHUS. JKCIIEPUMEHTAIIBHO.
Harpeanue caxapa. HarpeBanue | PaznuyaTh MOHATHS «UHUCTOE
napadpuna. Topenme  mapaduHa. | BemecTBoO» U «CMECh
B3anmoneiictere pacTBOPOB: | BEHIECTBY». YMETh pa3AeiisiTh
kapOoHaTa HATPUS H  COJIIHOM | CMECH METOJIaMHU
kucnotel, cynbara wmenu(ll) u | orcrauBaHus, QUIBTPOBAHUS
THUAPOKCUIA HaTpUs. | 1 BbIIApuBaHus. Pa3nuuaTh
B3aumopeiicTBue cBexeocaxaEHHOTO | GU3NYECKUEe M XUMHYECKHE
runpokcuga memu(Il) ¢ pactBopoMm | siBieHus. Onpenensrsb
TJIFOKO3BI TIPU OOBIYHBIX YCIIOBHSIX W | TIPU3HAKU XUMHUYECKHIX
IIPY HarpeBaHUU. peakuuii. @DHUKCUpOBATH B
JlaGopaTtopHbie ONBITHI. | TETPAIH HaOJI0JaeMbIe
Paccmotpenue BEIIECTB C | IpU3HAKU XUMHUYECKHIX
pa3IMYHbIMU (GU3NIECKUMU | peakIuit
ceorctBamu. PasneneHue cmecu ¢
MTOMOIIbIO MarHmra. [Tpumepsl
(U3HYECKUX ¥ XUMHYECKUX SBJICHHUIMA
IlepBoHavasibHBIE 7. ATOMBI, MOJIEKYJIBI X HOHBI. Pa3znuuare nOHATHSA «aTOMM,
XUMHUYECKHE 8. BemecTBa MONEKYISPHOTO W | «MOJEKYIa», «XUMHUYECKUN
MOHSITHSL. ATOMBI, | HEMOJIEKYJIIPHOTO CTPOCHHS. | DIIEMEHT, «AOHY,




MOJIEKYJTbI

[IpocTeie U CIIOXKHBIE
BEIIIECTBA.
XuMHUYeCKHi
3JIeMEeHT. MeTalllbl u
HEMETaJIJIbI 3HaKu
XUMHYCSCKHUX
3JIEMCHTOB

3aKOH IIOCTOSHCTBA
COCTaBa BEIICCTB
Xumudaeckue
dbopmynel  MaccoBast
JIOJII  XUMHUYECKOTO
3JEMEHTA B
COEeTUHEHHUU
Banentnocts
XUMHYECKHUX
3JIEMECHTOB

3aKOH  COXpaHEHHUs
MaccChl BEIISCTB.
XuMHudeckue
ypaBHEHUsT ATOMHO-
MOJIEKYJIIPHOE
y4EeHHE
Knaccudukanms
XHUMUYECKHX
pEaKLHiA:
COCIMHEHHS,
pa3lioxKeHus,
3aMCIICHHS

IIpocreiimne
pacuEThl
XUMUYECKUM

dbopmynam

1o

Kpucrannnueckue pemeTku.

9. TlpocThie ¥ CIIOXKHBIE BEIIECTBA.
XuUMHYECKUEe 3JIeMEHThl. MeTauibl 1
HEMETaJUIb.

10. S3bIk XuMuUM. 3HAKU XUMHUYECKHUX
aneMeHToB. OTHOCUTENIbHAsT aTOMHAas
Mmacca.

11. 3akon
BEIIECTB.
12. XuMHYeCcKue
OtHocutenbHas MOJIEKYJIsIpHast
Macca. KauecTBeHHbII u
KOJIMYECTBEHHBI COCTaB BEIECTBA.
13. MaccoBasg 101 XUMHYECKOTO
AIIEMEHTA B COCTUHEHUH.
14. BanenTtHocTh
AJIEMEHTOB. Omnpenenenue
BaJICHTHOCTH 3JIEMEHTOB o
dbopmynaM OWHApPHBIX COCAMHEHUHU.
15. Cocrapienue XUMHYECKUX
dbopMysl OWHAPHBIX COCAMHCHUU 10
BaJICHTHOCTH.

16. ATOMHO-MOJIEKYJISIPHOE YUCHHE.
17. 3akoH coXpaHEHUS  MaccChl
BEIIECTB.

18. Xumnueckne ypaBHEHUS.

19. Tunbl XUMHUYECKUX PEAKIUH.

20. Kommponvnas paboma no meme
«llepsonauanvnuvie Xumuyeckue
NOHAMULY.

JemoncTpanuu. [Ipumepbr mpocThix
U CIOXHBIX BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSIX.
[[TapocTepkHEBBIE MOJEAH MOJIEKYI
MeTaHa, aMMHaKa, BOJIBI,
XJIOPOBOJIOPO/A, OKCHJIa
yraepona(IV). Mopenu
KPUCTAJUIMYECKUX PEMIETOK Pa3HOTO
THUIIA.

IIOCTOAHCTBA COCTaBa

bopmybI.

XUMHNYCCKUX

OnbIThl, MOATBEPXKIAIOIINE  3aKOH
COXpaHEHUS Macchbl BEIIECTB.
JlabopaTopHbie ONBITHI.

O3HakoMiIeHHE ¢ 00pa3liaMu MPOCTHIX
(MeTayIbl U HEMETAJIJIbl) U CIIOXKHBIX

BEIIECTB, MHHEPAIOB M TOPHBIX
nopon.  Pa3znoxeHue  OCHOBHOTO
KapOoHaTa meau(Il). Peakuus
3aMeIIeHHS Meau KEJIEe30M.
Pacuérnble 3agaum. Breruncinenue
OTHOCHUTEJILHON MOJIEKYJIIPHOM
Macchl  BemiecTBa 1o (opmyite.
Brruncienue MacCcoOBOU J0JIN

«AJIEMEHTAapHBbIE
Paznuuatp TIOHSATHS
«BEIIECTBA MOJIEKYJIIPHOIO
CTPOCHUS» U  «BELIECTBA
HEMOJIEKYJIIPHOTO
crpoeHus». dopmynnpoBaTh
onpeeaeHue MOHATUSA
CKPUCTAJUINYECKHE
PELIETKI. OOBACHATD
3aBUCUMOCTb CBOMCTB
BEIIECTBA OT THUNA €ro
KPUCTAJUIMYECKOM PEIIETKH.
Onpenenarb OTHOCUTEIbHYIO
ATOMHYIO MaccCy 3JIEMEHTOB U
BAJICHTHOCTh 3JIEMEHTOB B
OMHAPHBIX COCMHECHHUSX.
Onpenenarpb COCTaB
MIPOCTEUIINX COECAUHEHUI IO
UX XUMUYECKHM (popmyram

qaCcTHULBI».

CocraBnsth hopMyIibI
OMHApHBIX COCAMHEHUN 110
U3BECTHOU BAJICHTHOCTH
3JIEMEHTOB.

N3obpaxarh MPOCTEUIIINE
XUMHYECKHE  peaklMu C
IIOMOIIBIO XUMUYECKHUX
YpaBHEHUM.

Paznuuars MOHATUS
«AHJEKC» u
«KOAPDUIHEHT; «cxema
XAMHYECKOM  pEakuum» |
«ypaBHEHHE XUMHUYECKON
peaKkum».

PaccuutsiBath
OTHOCHUTEIIbHYIO
MOJIEKYJSIPHYIO ~Maccy IO
dhopmynam BEIIECTB.
PaccuutbiBath MacCOBYIO
JIOJIO XUMHYECKOT0

JJIEMEHTA B COEJUHEHUH.
VYcraHaBnuBaTh MPOCTEUIINE

¢opMysaBl  BemIECTB 1O
MacCOBBIM JOJISIM
anemeHToB.  [lonbp3oBaThes
uHpopmanuet U3 APYrux

HCTOYHUKOB JJIs1 IOJrOTOBKH
KpaTKHUX COOOLICHHH.
l'oroBuTh mpE3eHTALUU 110
TeEME




AIIEMEHTa B XUMHUYECKOM
COEIMHECHUMU. VYcranoBieHue
npocreimeld GopMynbl BEIIeCTBa IO
MacCCOBBIM JIOJISIM AJIEMEHTOB

Kucnopon

Bo3nyx u ero cocras

21. Kucnopon, ero oOrmmas
XapaKTepUCTHKA. [Tonyuenue
kuciopona. Pu3nyeckue CBOMCTBA
KHCIIOpO/Ia.

22.  XuMHUYECKHE  CBOMCTBa U
npuMeHeHue kucinopoga. OKCUABL
Kpyrosopor kucnopona B npupone.
23.  Ilpakmuuecxass  paboma 3.
Ilonyuenue u ceovicmea Kuciopooa.
24. O30H. AnnoTponusi KUCIOPOAA.
25. Bo3ayx u ero cocraB. 3amura
atMochepHoro BO3/yXa oT
3arpsA3HECHU.

JdeMoHcTpanmnm.

@uU3NYECKHE U XUMUYECKUE CBOKMCTBA
kucnopona. [lonyuenue u cobupanue
KHCJIOPOJIa  METOJIOM  BBITECHEHUS
BO3[lyXa M METOJOM BBITECHEHHS
BOJbl. YCJIOBUSI BO3HUKHOBEHHS U
npekpamieHus: ropenus. IlomydeHue
030HA. Omnpenenenue cocraBa
Bo3nyxa. JlabopaTopHblie ONBITHI.
O3HakoMJIeHUE C 00pa3liaMu OKCHJIOB

HccnenoBath CBOMCTBA
U3y4aeMbIX BELIECTB.
HabGmonate Qusudeckue u
XUMHYECKHE  IPEeBpALICHUS
M3y4aeMbIX BEIIECTB.
PacnioznaBate OTIBITHBIM
IIyTEM KUCIIOPOA.

OnuceiBaTh XUMHUYECKHE
peakiuu, HaOJII0JaeMble B
X0Jle EMOHCTPAIIMOHHOTO U
1a00paToOpHOTO
JKCIIEPUMEHTA. Jenatp
BBIBOABI U3  PE3yJbTaTOB
IPOBEAEHHBIX ~ XUMUYECKUX
OTIBITOB.

VY4yacTBOBaTh B COBMECTHOM
0o0CY)XJIEHUH  PE3yJbTaTOB

onbITOB. OKa3bIBaTh MEpBYIO
nmomMouib IHpu OTpPaBJICHUAX,

oKorax u TpaBMax,
CBSI3aHHBIX C PEAKTUBAMH H
1a00paTOPHBIM
000pyTI0BaHUEM.
CocraBisiTh (hopMyIbI
OKCHJIOB o U3BECTHOU

BaJICHTHOCTH 5JICMCHTOB.

3anuceIBaTh MIpOCTENIINE
YpaBHEHUs XUMHUYECKHX
peaKuuii.

ITonp3oBaTbesa MHGOpMaLueit
U3 JPYI'MX HMCTOYHUKOB MJIA
MIOATOTOBKH KpaTKHUX
COOOILEHUI.

l'otoBuTh mpe3eHTaMH 1O
TEME

Bonopon

26. Bonopon, ero oOrras
XapaKTECPUCTHUKA MW HAXO0XJICHUC B
npupoze. [lonyuenue Bogopoaa u ero

buznueckue CBOICTBA. Mepsl
O0esomacHocT ~ mpu  pabore ¢
BOJIOPOJIOM.

27. XvMHYECKHE CBOMCTBA BOAOPOJIA
U €ro NMpuMeHEHHeE.

28.  Ilpakmuueckas  paboma 4.
Ilonyuenue 6o0opooa u ucciedosanue
€20 Cc8oUCmSs.

JdemoHcTpanmu.

Hccnenosats CBOMCTBa
H3Y9aeMBIX BEIIIECTB.
HabGmonate Qusudeckue u
XUMHYECKHE  IPEBPALICHUS
M3y4aeMbIX BEIIIECTB.
OmnuceBaTh XAMUYECKHE

peakuuu, HaOIOJaeMble B
X0JIe JICMOHCTPAIIMOHHOTO M
71a00paTOPHOTO
IKCIIEPUMECHTA.
Pacno3naBatb OIIBITHBIM
nytém Bogopoa. Cobimtonarh




IToryueHne Bomoposa B ammapare
Kunma, mnposepka Bomopona Ha
4YUCTOTY, TOpE€HHE BOAOpPOJA Ha
BO3AyX€ M B KHUCIOpOJE, coOupaHue

MpaBUiIa
0€30MMacHOCTH.
Henars BBIBO/IbI u3
pe3yJIbTaTOB  MPOBEIEHHBIX

TCXHUKHU

BOJIOPOJa  METOJOM  BBITECHEHHS | XUMHUYECKUX OIIBITOB.
BO3/lyXa U BOJBI. VY4acTBOBaTh B COBMECTHOM
JlabopaTopHble ONBITHI. | OOCYXK/IEHUU  PE3yJIbTaTOB
B3aunmoneiicteue BOJIOpOJA C | OIBITOB.
okcusom meau(Il) 3anuchiBaTh MPOCTEUIIINE
ypaBHEHHS XUMHUYECKHIX
peaKuuii.
[onp3oBarbes nHpOpMAaIMei
U3 JIPYTMX HCTOYHUKOB IS
HOJIrOTOBKH KpaTKUX
COOOILIEHUH.
l'oroBuTh npe3eHTaMH TIO
TeMe
Bona. PactBopsr 29. Boma. Metoasl omnpenenenus | MccnemoBath CBOMCTBA
COCTaBa BOJbI— aHAJU3 M CHHTE3. | U3y4aeMbIX BEIIECTB.
Bona B mpupone u cmoco6sl e€ | Habmomate ¢usudeckue u
OUYMCTKU. Adparus BOJbIL. XUMHYECKHE  IPEeBpALICHUS
30. ®usuyeckue U XUMHYECKHUE | U3yYaeMBbIX BEIIECTB.
cBoiictBa BOjbl. [Ipumenenue Bozbl. | OMUCHIBATDH XUMHUYECKHE
31. Bona  —  pactBOpuTEnb. | peakiuu, HaOI0aeMbIe B
PacTtBopbI. Haceplennsle U | X0/le JI€eMOHCTPAllMOHHOTO U
HEHACBHIIIICHHbIE pacTBOpHIL. | 1a0OPATOPHOTO
PacTBOpHMOCTH BEIIECTB B BOJE. 9KCHEPUMEHTA. Henatpb
32. MaccoBasi 10511 pacTBOPEHHOTrO | BBIBOJABI U3  PE3YyJIbTaTOB
BELIECTBA. NPOBENEHHBIX ~ XUMHUYECKUX
33. Ilpakmuueckas  paboma 5. | OIBITOB.
Ilpucomosnenue pacmeopos coietl ¢ | Y4aCTBOBaTb B COBMECTHOM
onpeoenénHol  maccogol  Ooseli | OOCY)KI€HUU  PE3yJbTaTOB
PACmeopEHHO20 geujecmaa. OTIBITOB.
34. TloBropeHue u o000O0uIeHHE 10 | 3aMKCHIBAThH npocreimue
temam  «Kucnopon», «Bomgopony, | ypaBHeHHUs XUMHUYECKHX
«Bomna. PactBopb». peakuuii.

35. KontponpHas pabora mo temam
«Kucnopon», «Bomopon», «Bona.
PacTtBOpBI».

JdeMoHcTpanun.  AHaiu3  BOJBI.
Cwunres BoAbl. B3anMonaeicTBre BOJEI
C HaTpueM, KaJlbIIUEM, MarHUEM,
OKCHJIOM KaJIbIHS, OKCHJIOM
yraepona(IV), oxcugom docdopa(V)
Y UCTIBITAHUE TTOJTYYE€HHBIX PACTBOPOB

WHJIUKAaTOPOM.
Pacuérnnie 3amaum. HaxoxxneHue
MacCOBOM 10U  PAacTBOPEHHOIO

BEIllECTBAa B pacTBope. Brrumcienue
Macchl PacTBOPEHHOIO BEILECTBA U
BOJbI JJISi NIPUTOTOBJIEHUS PAacTBOpa
OIpEIeNEHHON KOHIEHTPALUU

BpIunciisiTe MaccoByro J0JIIO
pacTBOPEHHOIO BELIECTBA B
pactBope, Maccy
pacTBOPEHHOTO BELIECTBA U

BOJIBI JUJII MPHUTOTOBJICHUS
pacTtBopa OnpeAcIEHHON
KOHIEHTPAIHUH. ['otoBUTH

pacTBOpbl € ONpPEAEHEHHOU
MaccoBOM Ionen
pacTBOPEHHOTO BEIIECTBA




KomndecTBeHHBIE
OTHOIIIECHUS B XUMHH
KomnaectBo
BelecTra. Moib
Mousipass  mMacca u
MOJISIPHBIA 00BEM

36. Moiap — enuHHIla KOJIUYECTBa
BellecTBa. MossipHas macca.
37. BpluHMcIeHHS 1O XHMHYECKHM
YpaBHEHUSM.
38. 3akoH ABoraapo.
00BEM Ta3oB.
39. OrHOoCcHTENIbHAS INIOTHOCTH T'a30B.

MonsipHblit

HUcnonb3oBarh BHYTpU- U
MCXKIPCAMETHBIC CBA3U.
PaccuutbiBaTh  MOJIAPHYIO
Mmaccy BELIECTBA,

OTHOCUTCIIBHYIO IIJIOTHOCTBb
Ta30B.
Beraucaars mo XMMHYECKUM

IIpocreiimne 40. O6bEMHBIC OTHOIICHUS Ta30B NpU | GopMyIaM U XUMHUYECKUM
pacyeTsl 10 | XUMHUYECKUX peakuusaxX. | ypaBHEHUSIM Maccy,
XUMHUYECKUM JleMoHCTpanum. XHUMHUYECKHUE | KOJIUYECTBO BEIIECTBA,
YPaBHEHUSAM COEIMHEHUSI KOJIMYECTBOM BELIECTBA | MOJSPHBIN 00BEM o
1 MOJIB. HM3BECTHOM Macce,
Pacuérnble 3agaumn. BeruucieHus c | MOJISIpHOMY 00BEMY,
HCIOJIb30BaHUEM MOHATHH «Macca», | KOJIMYECTBY  OJHOIO U3
«KOJIMYECTBO BEIIECTBA», «MOJSPHAs | BCTYIAIOIINX W
macca, «MOJISIPHBIN 00BEMY. | MOJIYHaAIOLUXCSI B PEaKLUU
OObEMHBIE OTHOIICHHUS Ta30B TMPHU | BEIIECTB.
XUMHUYECKHUX PEAKLMSIX Boruncnsate 00BEMHBIE
OTHOLIEHHS  Ta3oB  IIpH
XUMHUYECKUX peakuusx.
Hcnons3oBars IIPUMEPBI
pelIeHUs] THUIOBBIX 3ajad,
3aJJa4YHUKU C MPUBEAEHHBIMU
B HUX aIrOpUTMaMH
pelnieHus 3a1a4y
OcHoBHBIE  KJIacchl | 41. OKCHIBL: knaccudukanus, | MccnemoBath CBOMCTBA
HEOPraHUYECKUX HOMEHKJIaTypa, CBOMCTBA, MOJIyYE€HHUE, | U3y4aeMBbIX BELIECTB.
COeTMHEHNN MIPUMEHEHUE. HaGmonate ¢usudeckue u
Oxcuppl 42. I'mnpoxkcuab. OcCHOBaHHMS: | XUMUYECKUE  IPEBpAILECHUs
OcHoBaHus KJ1acCU(pUKanus, HOMEHKJIATypa, | U3y4aeMbIX BELIECTB.
CaolicTBa MIOJIyYEHHUE. OnwuceiBatb XUMHUYECKHE
OCHOBaHUM. 43. XHAMHYECKUE CBOICTBa | peakuuu, HaOI01aeMble B
ocHoBaHui. OKpacka MHIUKATOPOB B | XOAE€ AEMOHCTPALMOHHOIO H
IIEJIOYHOM M HEWTpalibHOM cpeaax. | 1abopaTOpHOTro
Peakuus HEUTpAJIM3aLUU. | IKCIIEPUMEHTA. [enatp
ITpuMeHeHre OCHOBaHUM. BBIBOJIBI W3  pE3YJIBTAaTOB
AmMoTepHOCTh 44.  AmdotepHble  OKCHABI U | MPOBEAEHHBIX XHUMHUYECKUX
TUAPOKCHUBI. OTIBITOB.
CBoiiCTBa KHCIIOT 45. Kucnorsr. CocraB. | YyacTBOBaTh B COBMECTHOM
Kucnorno-ocHoBuble | Knaccuduxarms. Howmenknarypa. | oOCy)KxIeHUH  pe3yJIbTaToB
WHUKATOPBI: [Tonryuenue KUCIOT. OTIBITOB.
denondraneus, 46. Xumunueckue cBoiicTBa kucnot. | Kinaccuduimponarsb
METHJIOBBIN 47. Comu: cocrtaB, Kiaccuukanus, | ©3ydaemMble BeEIIECTBa IO
OpaH’)XEBBIH, JAKMYC | HOMEHKJIaTypa, CHOCOOBI MOJYYEHHS. | COCTaBY U CBOMCTBAM.
Commn 48. CBOMICTBA COJIEH. CocraBnsaTh (hopMyIibI
49. T'eneruueckass CBSI3b MEXKIY | OKCUIOB, KHCIIOT,
OCHOBHBIMH KJIaccaMH | OCHOBAHMWH, COJIEH.
HEOPraHUYECKUX COCIUHECHUM. Xapakrepus3oBaTb COCTaB H
50. Ilpaxmuueckas  paboma 6. | CBOWCTBa BEIIECTB,
Pewenue sxcnepumenmanvuvix 3a0a4 | OTHOCSIIUXCS K OCHOBHBIM
no meme «Baocuetiwue Knaccel | KlnaccaM — HEOPraHMYECKHUX
HeOp2aHu4ecKux coOeOUHeHUIL. COEIMHEHMII.




51. KonrtposbHas pabota mo Teme
«OCHOBHBIEC KJIACCHI HEOPTAHHUYECKUX
COCIUHEHUINY.

HMemoncrpamuu. OOpasibl OKCUIOB,

KHCJIOT, OCHOBaHMHA W  COJICH.
Heitpanm3anus meénoun KHUCIOTON B
MIPUCYTCTBUU WHJUKATOpA.
JlabopaTopubie onbITbl. OmbITHL,
MOATBEPKIAOLINE XUMUYECKHE
CBOMCTBaA OKCHIOB, KHCJIOT,
OCHOBaHUH, aM(pOTepHBIX

TUJIPOKCHUJIOB U COJIEH

3anuchiBaTh MPOCTEUIIINE
ypaBHEHUS XUMHUYECKUX
peakuuii

Paznen 2. Ilepuonnueckuil 3aKOH U MEpUOIUYECKAsT CUCTEMA
MenneneeBa. Ctpoenue atoma (7 4)

XUMHYecKuX aiemeHToB 1. W.

IlepBoHauasbHBIC
MIPEICTABIICHUS 0
€CTECTBEHHBIX
ceMencTBax
XUMUYECKHUX
3JIEMEHTOB
ITepuoanueckuit
3aKOH u
nepuoinIecKas
CHUCTEMa XMMHUUYECKHUX
snementoB J[. .
MenneneeBa
Crtpoenue aToma.
Cocras ATOMHBIX
aaep

OneKTpoHHas
o0oJiouka aroma
Ilepuoauueckas
cucremMa KaK
€CTECTBEHHOHAYYHAas
Kyaccuukanms
XUMUYECKHUX
AJIEMEHTOB

52. Knaccudukamuss XUMHYECKHUX
sanemeHToB. IloHsiTue o rpynmax
CXOJIHBIX 2JIEMEHTOB.

53. Ilepuoamyeckuii 3akon . U.
Menneneena.

54. [Tepunonuueckas Tabimna
XUMUYECKUX DJIEMEHTOB (KOpOTKas
dopma): A- u b-rpymnmbl, nepuoasl.
55. Crpoenue aroma. CocrtaB
ATOMHBIX anep. N3otomsl.
XUMUYECKUI 3JIEMEHT — BHJI aTOMa C
OJIMHAKOBBIM 3aps/IOM sApa.

56. PacnonokeHue 3JEKTPOHOB IIO

HHEPIreTUYECKUM YPOBHSIM.
CoBpemeHHas (dbopMynupoBKa
HEPUOINIECKOr0 3aKOHA.

57.  3HaueHWe  NEPUOANYECKOTO

3akoHa. Hayunsle noctmxkenus . M.
Menneneesa.

58. IloBropenue u o0060O0IIEHUE 10
teme «llepmogmueckuii  3aKkOH H
NEPUOANYECKAs CUCTEMA XUMHUECKUX

anemenTtoB JI. WM. Mennaeneera.
Crpoenue aTomay.

JdemoHcTpaumu. dusznyeckne
CBOMCTBA  IIENMOYHBIX  METAJIOB.

B3auMmopeiicTBue OKCUIOB HATpus,
marHusi, ¢ocdopa, ceprl C BOJOH,
HCCIIEIOBAHUE CBOMCTB MOJYYEHHBIX
MpOAYKTOB. B3anmoneicTsue HaTpus

U Kaqust ¢ Bomou. Dusmueckue
CBOIiCTBa raJIOreHOB.
BzaumoneiictBue ATIOMUHUS C

XJIOpOM, OPOMOM U HOIOM

Knaccugpunuposars
U3y4CHHBIC XHUMHUYECKHUE
QJIEMCHTHBI U UX COCAMHCHUA.
CpaBHMBaTh CBOMCTBa
BELIECTB, IPUHAJICKALLNX K
pa3HBIM KJIaccam,
XUMHNYCCKHUC DJICMECHTHI

pa3HBIX TPYIIIL.
VYcraHaBiuBaTh BHYTpU- H
MEXKIPEAMETHBIE CBSI3H.
dopMynHMpoBaTh
nepuoanuyeckuit 3axon 1. M.
MeHnneneeBa U pacKpbIBaTh
€r0 CMBICII.
XapakTepus3oBaTb CTPYKTYPY
NepUOIUYECKO  TaOIMIIbI.
Paznuuars nepuoast, A- u b-
IPYTIIBL.

OOBSCHATD buznueckuit
CMBICJ NTOPSIKOBOIO HOMEpa
XUMHYECKOT0 JJIEMEHTA,
HOMEPOB I'PYIIBI U NEPUOJIA,

K KOTOPBIM 3JIEMEHT
MIPUHAJIEKUT B
nepuoanydeckon cucreme /Jl.
n. MeHpeneeBa;
3aKOHOMEPHOCTH HM3MEHEHUs
CBOMCTB JJIEMEHTOB B
MpeAesax MajblX EPUOIOB U
A-rpymm.

dopMynHnpoBaTh
OIpeIeIICHUS MOHATUI
«XUMHUYECKUN JIIEMEHTY,
«IIOPSAKOBBIN HOMEpPY,
«MaccoBOE YHUCIIO»,

«MU30TOIIBI», «OTHOCHUTCIIbHAA
aTOMHas macca»,




000JI0YKaY,
CJIOM»

«QJEKTPOHHAs
«QIIEKTPOHHBIN
(«oHEpreTHYecKuit
YPOBEHBY).
Onpenenars
MPOTOHOB,

YUCIIO0
HEUTPOHOB,
3JIEKTPOHOB y aTOMOB
XUMHUYECKUX JJIEMEHTOB,
UCIIONIb3Ysl [EPUOANYECKYIO
TaOIHUILy.

CocTaBisATh CXEMbl CTPOEHUS
aTOMOB IIEPBBIX 20
3JEMEHTOB  MEPUOJIHYECKOU
CUCTEMBI 3JIEMEHTOB.
XapakTepu3oBaTh
XUMHYECKHE DJEMEHTHl Ha
OCHOBE HX IIOJIOKEHUS B
MIEPUOJUYECKON CUCTEME U
OCOOCHHOCTEN CTpPOEHHUS HUX
aTOMOB.

JenaTte yMO3aKJIIOYEHUS O
xXapaxkrepe WU3MEHEHUS
CBOICTB XUMUYECKHUX
3JIEMEHTOB C YBEIIMYEHUEM
3aps/I0B AaTOMHBIX SI/IEP.

Hccnenosats CBOMCTBa
M3Y9aeMBIX BEIIIECTB.
Hab6monate Qusuveckue u
XUMHUYECKHE  IPEBPAIICHUS
U3y4aeMbIX BEIIECTB.

OmnuceBaTh XAMUYECKHE

pc€aKknuuu, Ha6J'IIOI[aCMBIe B
XO0J€ SKCIICpMECHTA.
Y4acTBOBaTh B COBMECTHOM

0o0CY)XJIEHUM  pEe3yJbTaTOB
OTBITOB
Paznen 3. Ctpoenue BemectBa. Xummuaeckas cBsi3b (10 )
Xumuueckasi CBA3b 59. DNEeKTPOOTPULIATENBLHOCTh | DOPMYIUPOBATH
Buapl  XMMHYECKOW | XMMUYECKHUX JIEMEHTOB. OIpEICIICHUS MTOHATUI
CBSI3U 60. KoBanenTtHast cBsa3b. [lonsipHast U | «KOBaJieHTHAsE  HEMOJIIpHAs
CreneHb OKHCIICHHUS | HETOJSIPHAs KOBAJICHTHAS CBS3b. CBSI3bY, «KOBAJICHTHAs
AJIEMEHTOB 61. Monnas cBs3b. MOJISIpHAsl CBSI3bY, «HMOHHAA
62. BanenTHOCTH Hu CTCICHB | CBA3bY, «CTCIECHB
okucnenusa. [lpaBuna omnpeneneHus: | OKUCICHU,
CTerneHel OKUCIIEHUS PJIEMEHTOB. «OIEKTPOOTPULIATEITHHOCTHY.
63. OxucnurensHo- | OnpenensaTh THUII
BOCCTAHOBUTEJIbHBIE PEAKIINH. XUMUYECKON CBA3U B
64. TloBropeHue u 00OOIICHHWE IO | COSAUHEHUSIX HA OCHOBAHHH
TemMe «Ctpoenue BEIIECTBA. | XUMUYECKOU bopMyIIBI.
XUMHUYECKasi CBSI3bY. Onpenendarsb CTENEHb
65. Konmponvnas paboma no memam | OKACIACHUS  DJIEMEHTOB B




«llepuoouuecxuti  3axon J. U
Menoeneesa», «Cmpoenue amomay,
«CmpoeHue eeuecmea.
JleMOHCTpAIUH. ComnocraBneHue
(bU3UKO-XUMHYECKUX CBOICTB
COCMHEHUN C KOBAJEHTHBIMH U
HMOHHBIMU CBSI3SIMU

66. O600MIIEeHNE H3YYEHHOTO 32 T'0JT
67. IlpomexxyTouHas aTTecTanus 3a
Kypc 8 Ki1acca

68. 3akperuieHHEe M CHUCTEMaTH3AIM
W3YYECHHOTO 32 TOJI

coenuHeHusX.  CoCTaBIsATh
dbopMylbl  BeHIECTB IO
CTCIICHU OKHCJICHUS
9JIEMEHTOB. Y CTaHaBIMBaTh
BHYTPH- U MEXKIIPEIMETHBIC
CBSI3U. CocraBiiTh
CpaBHHUTEJIbHBIC u
000011aroIIe TaOJIUILIBL,
CXEMBI

9 kaacce

(68 uaco)
Tewmsl, OcHOBHOE coJiep>KaHue 1O TeMaM XapakTepucTuKka OCHOBHBIX
BXOJISIIIIME B pa3aeibl BUJIOB JeSITeTbHOCTH

yUeHHUKa

(ma  ypoBHE  y4eOHBIX

JIEHCTBHIA)
Pasznen 1. Muoroobpasue xummuueckux peakuuit (15 u)
Knaccudukanus 1—2. OxucnutensHo- | Knaccupuuuposartsb
XUMHYECKHX PEAKIHN: | BOCCTAHOBUTEIILHBIC pPEaKIMU. | XUMHUYECKUE PEaKIuH.
peakuuu coeAuHeHusd, | Peakuuun coenuHeHus, pasnoxkenusd, | [IpuBoauts MIPUMEPHI
pa3oKeHus, 3aMeIIeHus] 1 0OMEHA ¢ TOYKH 3PEHUS | peaKuil KaKI0ro THIIA.
3aMelleHus, oOMeHa OKHCIICHHSI U BOCCTAHOBJICHUSI. Pacno3naBats
OxucauTenpHo- 3. TemnoBoil 3PPeKT XUMHUYECKUX | OKHCIUTEIHHO-
BOCCTaHOBUTEIIbHBIE peakumid. DK30- M 3HJOTEPMUYECKHE | BOCCTAHOBUTEIIbHBIE
peaximn PEaKIHH. pEaKInH. OnpenensTsb
JK30- u | 4. CKOpoCcTb XMMMYECKMX pPEaKLUUH. | OKUCIUTENb,
IHJIOTEPMHUYECKHE [lepBoHaUYabHBIE TIPEICTABICHUS O | BOCCTAHOBUTENb, IPOIECC
peaxiuu karanu3e. KoHTponbHas paboTa Ha | OKUCIICHUS,
OGpatumbie Y | COXpaHHOCTh 3HAHUH. BOCCTaHOBJICHUS.

HeO6paTI/IMBIe peaknuun

5. Ilpakmuueckass  paboma 1.
H3yuenue BAUAHUS yenosuu
npogedeHUs XUMUYECKOU peakyuu Ha
€€ cKopocme.

6. OOpatumble W  HeoOpaTHMBbIE
peakuuu. lloHsATHE O XUMHYECKOM
PaBHOBECHH.

JdemoHcTpanmu.

IIpumepsl 3K30- U SHAOTEPMUYECKUX
peakuuii. B3anmmopeicTBue IMHKA C
COJIIHOM M YKCYCHOM KHUCJIOTaMH.
B3anmoneiicTBue rpaHyJIMpOBaHHOIO
UHKA U OUHKOBOM IIBIIN C COJIIHOU
KHUCIIOTOM. B3amMoaelCTBUE OKCHIA
meau(Il) ¢ cepHoil kucmoTON pazHOU

KOHLEHTpaluu pu Pa3sHBIX
teMmrieparypax. ['opeHue yriga B
KOHIIEHTPUPOBAHHOU a30THOM
KHUCIOTE. I'openue cepel B

pacCIUIaBJICHHOMN CEIUTPE.

Ha6J’IIOI[aTL 1 OIIKMChIBATh

XUMUYECKHE PEaKluu C
IIOMOIIBIO  €CTECTBEHHOIO
SI3BIKA M SI3BIKA XMMUH.
HccnenoBath yCIIOBUS,
BIUAIONINE Ha CKOPOCThH
XAMHYECKOH peaKkiuu.
OrnuceiBaTh yCI10BU,
BIUAIONIME Ha CKOPOCTb
XAMHUYECKOW PEaKIUH.
[IpoBoauTh TPYIIIOBbIE
HaONIOZIEHUST BO  BpeMs
MPOBEACHUS
JIEMOHCTPAIIMOHHBIX
OITBITOB.

YyacTBOBaThL B COBMECTHOM
OOCYXJIEHUH pe3yJabTaTOB
OIIBITOB.

CocCTaBiIIATh




Pacuérnble 3agaun. TEPMOXUMHUYECKUE
Boluncienuss mo TEPMOXUMHYECKUM | YpaBHEHHUS PEaKIIHil.
YpPaBHEHUSAM PEAKIIHI Breruucnars TETI0BOM
apdekr peaknuum 1m0 €€
TEPMOXUMHUYECKOMY
YpaBHEHUIO
XuUMUYECKue peakiuu | 7. CyIHOCTh npoiecca | O600mmaTh 3HaHUA 0
B BOJIHBIX PacTBOpax ANEKTPOIUTUYECKON AUCCOLUALINH. pacTBopax. [IpoBoauTh
DIIEKTPOIUTHYECKAS 8. Jluccomuanusi KHUCIOT, OCHOBAHUU | HAOJIFOCHUS 3a
JIUCCOIUAIUS U COJIEH. MOBEJICHUEM  BEIIECTB B
Peakuuu noHHOTO | 9. Cnabble M CUJIbHBIE JIEKTPOJIUTHL | pacTBOpax, 3a
obmena u ycinoBus ux | CTeneHb AUCCOLMALINH. XUMUYECKUMH PEaKIUsIMHU,
MPOTEKaHUSA 10. Peakuuum wuOHHOrO oOOMEHa U | IPOTEKAIOUIUMU B
YCJIOBHS MX MMPOTEKAHUS. pacTBopax.
11—12. Xwumwuueckue  cBoiictBa | DopmynupoBarhb
OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX | ONpPEICIICHHS TIOHSATUI
COCIMHEHUIN B CBETE MPEACTABICHUN | «AJCKTPOIHUTY,
00 3JIEKTPOIMTHYECKON JTUCCOLUALINN | «HEITCKTPOIIUT,
U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX | «3JICKTPOIUTHYECKAS
peaKIusX. JIACCOITUAITUS.
13. T'unponu3 coneit. O606menue no | Konkperusuposath
temaMm «Knaccudukaius XUMUIECKUX | MOHATHE «WOoH». O000marTh
peakuuit» u  «DIEKTPOIUTHYECKAs | TOHATHS «KATHOH»,
JIACCOITUAITUS) «aHHOH. Hccnenosats
14.  Ilpakmuueckass ~ paboma 2. | cBOMCTBa pacTBOPOB
Pewenue sxcnepumenmanvhvix 3a0ay | HSNEKTPoIUTOB. ONUCHIBATH
no meme «Ceoticmeéa  Kuciom, | CBOMCTBA BEIIECTB B XOJI€
OCHOBAaHUU u coneti KaxK | I€MOHCTPALIMOHHOTO u
9NIeKMPOTUMOBY. 1abopaTopHOTO
15. Koumponvnasa paboma no memam | sxcriepumenta. Co0ioaath
«Knaccugpurayus Xumuyeckux | IpaBHUiia TEXHUKHU
peakyuily u «Inekmpoaumudeckas | 0€30MacHOCTH.
ouccoyuayusy. XapakTepus3oBaTh YCIOBHS
JleMoHCcTpAaLIUK. TEYEHUS peakuin B
HcnpiTanue pacTBOPOB BEIIECTB Ha | pacTBOpax  3JIEKTPOJIUTOB
ANEKTPUUECKYIO MPOBOJUMOCTD. | 10  KOHHA. OmnpenensTh

JIBM>K€HWE€ HMOHOB B JJIEKTPUUYECKOM
HoJe.

JlabopaTopHbIe ONBITHI.

Peakiun oOMeHa MeXay pacTBOpaMu
JIEKTPOJIUTOB

BO3MOXKHOCTh MPOTEKAHUS
peaxiuit HFOHHOTO OOMeHa.
IIpoBoanTh TPYIIIOBBIE
HAOMOJIEeHUsT BO  BpeMs
MIPOBEACHUS
JIEMOHCTPALIMOHHBIX u
71a00paTOPHBIX OTIBITOB.
OO6cyxnare B  rpymmax
pe3yIbTaThI ONBITOB.
OOBACHATD CYILIHOCTh
peakIuii HFOHHOTO OOMEHa.
Pacno3naBsath peakuuu
HMOHHOT'0 OOMEHa.
CocraBnsiTh VOHHBIE
YpaBHEHUS PEAKIUM.
CocTaBiIAITh COKpalIEHHbIE




MOHHBIE ypaBHEHUS
peakuui
Paznen 2. Muoroo6pa3sue Beniects (43 )
Hewmerasuisl (obmas | 16.  Ilonoxkenue  raysoreHoB B | OOBSICHATH
XapaKTepUCTUKA MEPUOANYECKON Ta0IHIIe M CTPOSHUE | 3aKOHOMEPHOCTH
HEMETAJUIOB MO UX | uX aToMoB. CBOICTBA, MOJY4YEHHUE M | U3MEHEHUS CBOICTB
MOJIOKEHUTO B | IPUMCHEHHE TAJIOTCHOB. HEMETAIUIOB B MEpPUOJAX U
MePUOINYECKOMN 17. Xnop. CBolicTBa W NpUMEHEHHE | A-rpymnmnax.

CHUCTEMEC XHUMHNYCCKHUX
3JICMCHTOB.

3aKOHOMEPHOCTHU
MU3MEHEHUS B
nepuoax | Tpymmax
(bU3HIECKUX u
XHMHYECKUX CBOWCTB
MPOCTBIX

BEIIECTB, BBICIITUX
OKCHJIOB u
KHCIJIOPOJICOACPKAIIIX

KHCJIOT, 00pa30BaHHBIX
HEMETaJUIaMH BTOPOTO
U TPETHETO MEPHOJIOB
I'anorensr

XJiopa.

18. XnopoBomopona: TMOJIy4YEHHE U
CBOWCTBA.

19. Consinas KucnoTa u €€ CoJH.

20. Ilpakmuueckas  paboma 3.
Ilonyuenue conamoti  Kuciomsl U
usyueHue eé ceoucms.
JdeMoHcTpanmnm.

@uU3NYECKHE CBOWMCTBA TAJIOIEHOB.
[Tomyuenue XJIOPOBOAOPOAA u
PacTBOPEHHE €TO0 B BOJIE.
JlaGopaTtopHbie ONBITHI.

BriTecHeHue rajgoreHamMu Apyr apyra
U3 PaCTBOPOB UX COCAMHEHUN

XapakTeprus3oBaTh

rajoreHbl Ha OCHOBE MX
IMOJIOKCHUS B
nepuoauyeckoit cucreme /l.
. MenaeneeBa u

0COOCHHOCTEHN CTPOEHUs UX
aTOMOB.

OOBACHATD
3aKOHOMEPHOCTH
WU3MEHEHUS CBOICTB
rajloreHoB 10 MEPUOAY U B
A-rpynmnax. OnuceiBath
CBOICTBa BEILECTB B XOJ€
JEMOHCTPAIIMOHHOTO u
1ab0paTopHOTo
skcniepumenTta. CobmronaTh
TEXHUKY 0€301acHOCTH.
Pacrio3naBaTth  OMBITHBIM
MMYTEM COJITHYKO KHUCJIOTY H
eé coiy, OpoMuU/Ibl,
HOIUIBI.

Hcnonb3oBath
pUOOPETEHHBIE 3HAHUS U
YMEHHsSI B TPAKTUYECKOM
JIeSITEIIbHOCTH u
IIOBCEIHEBHOM  JKH3HM C
LENbI0 6e301macHOro
oOpalneHus ¢ BeIlIeCTBaMU
u MaTrepuasamMmu "
AKOJIOTMUECKH T'PaMOTHOIO
MOBEICHUSI B OKpPYXKaroIen

cpene.
Beraucnars MacCCOBYIO
JOJIIO PacTBOPEHHOIO

BEIIIECTBA B PACTBOPE

Kucnopon u cepa

21. IlonoxxeHne KHCIOpOJA U CEphI B
NEPUOANYECKON CUCTEME XUMHUECKUX
AIIEMEHTOB, CTPOCHHME HX aTOMOB.
AmoTponus cepsl.

22. CpoilicTBa M NPUMEHEHUE CEPHI.
23. CepoBogopon. Cynbhusl.

24. Oxcun cepoi(IV). Cepnaucras

XapakTepru3oBaTh

DJIEMEHTHI IV Arpynmsl
(moarpynmel KKUCIOPO/ia) Ha
OCHOBE HX TIOJIO)KEHHUS B
nepuoauyeckon cucreme /l.
n. Menneneena 151
0COOEHHOCTEH CTPOEHUS UX




KHCJIOTa U €€ COJIH.
25. Oxkcup cepsl(VI). Cepnast kuciora
" e€ COMIH.

26. OxucIUTENbHBIC CBOWCTBa
KOHIIEHTPUPOBAHHOU CepHO
KHCIIOTHI.

27. Ilpakxmuueckas  paboma 4.

Pewenue sxcnepumenmanvuvix 3a0au
no meme «Kucnopoo u cepay.
28. Pemenue pacu€THBIX
JdemoHcTpanmu.

AIOTpONTHBIE MOAH(HUKAIIUN CEPHI.
OOpa3ibl TPUPOAHBIX CYIb(OUIOB U

3aaad.

Cynb(haros.

JlaGopaTtopHbie ONBITHI.
O3HakoMiieHHE ¢ 00paslaMu cepbl U
e MIPUPOIHBIX COETUHEHUIA.

KagecTBenHble peakuuu Ha Cyabhua-,
cynmbpur- W cynbdar-MoHBl B

pacTBope.
Pacuérnbie 3agaun.

Brruncnenus o XUMHYECKUM
YpaBHEHUSAM  MacChl, 00BEMa U
KOJIMYECTBA BEIIECTBA OJHOTO W3
MPOJYKTOB  pEaKIMu 1O  Macce

UCXOJIHOTO BEIIeCTBa, O0BEMY HITH
KOJIMYECTBY BEIECTBA, COJCPIKAIICTO
OTIpEeIeTIEHHYIO JIOJ0 TIPUMecei

aTOMOB.
OOBSCHATH
3aKOHOMEPHOCTHU
W3MEHEHUS CBOWCTB
sneMeHToB [VArpynnsl no
nepuoay u B A-rpynnax.
XapakTepu3oBaTh
AUTOTPOIUIO KHUCJIOpPOAA U
cepbl Kak OAHY W3 IPUYHH

MHOrooOpasusi  BEUIECTB.
OnuckiBaTh CBOMCTBaA
BCILICCTB B X0j1e
JIEMOHCTPAIIMIOHHOTO u
1ab0paTopHOTO

skcnepumenTta. CobironaTh
TEXHUKY O€30IaCHOCTH.

Oxka3bIBaTh HEPBYIO
noMoumpb HIpru OTPaBJICHUIAX,

oXKorax u TpaBMax,
CBSI3aHHBIX C PEAKTHBAMH U
1a00pPaTOPHBIM
o0opynoBaHuEM.
Onpenensrtob

MIPUHAJIE)KHOCTh BEILIECTB
K ONpEAEIEHHOMY KJaccy

COCIMHEHUM.

CormocTaBmsiTh CBOMCTBa
pa30aBIeHHOI "
KOHIICHTPUPOBaHHOU
CepHOM KHUCJIOTBI.
3anuchIBaTh ypaBHEHUS

peakuyii B MIOHHOM BUJE C
YKa3aHHEM nepexona
JJIEKTPOHOB. Pacmo3HaBathb
ONBITHBIM ITYTEM PaCTBOPBI

KHCIIOT, Cynb(UIBL,
CyNnb(MUTHI, Cynb(aThl.
Hcnons3oBath

NpUOOpETEHHBIE 3HAHUS U
YMEHHsSI B MPAKTUYECKOU
JIESITCIIBHOCTH u
MOBCETHEBHON  JKHU3HH C
LENbI0 6e301macHOro
oOpalneHus ¢ BeIlIeCTBaMU
" MaTepuagaMu u
AKOJIOTMYECKA TPaMOTHOTO
MOBEJICHUSI B OKpPYXKaroIen

cpene.

Brerancnars I10
XUMHYECKUM  ypPaBHEHUSIM
Maccy, 00BEM u
KOJIMYECTBO BEIIECTBA




OIHOTO W3  NPOAYKTOB
peakuuu o macce
HCXOHOTO BELIECTBA,
00bEMY WJIH KOJIHYECTBY
BEIIECTBA,  COJEPIKAIEro
ONPEACIEHHYIO JIOJTEO
MpUMeCeH. ['otoBUTH
KOMIIBIOTEPHbBIE

MMPE3CHTAHHU I10 TEME

A3zot u pochop

29. Tlonoxenue azora u ¢ocdopa B
NEPUOANYECKON CUCTEME XUMHUECKUX
9JIEMEHTOB, CTPOEHHE HX AaTOMOB.
A3OT: CBOICTBA U IPUMEHECHHE.

30.  Ammmak.  Dusunueckue U
XUMHYECKHE cBoWcCTBa. [lonyuenue u
IpPUMEHEHHE.

31. Ilpakmuueckas  paboma 5.
Tonyuenue ammuaxa u uzyuenue e2o
ceoticma.

32. Conu aMMOHUS.

33. Asornas kwucinora. CrpoeHue
Mosekyibl. CBolicTBa pa3z0aBieHHOMN
A30THOM KHCIIOTBI.

34. CaoiicTBa KOHLEHTPHUPOBAHHON
A30THOM KHCIIOTBI.

35. Conu a30THOM KHUCIOTHI. A30THBIE
ya00peHusl.

36. ®ochop. Amnorponus docdopa.
CaoiictBa docdopa.

37. Oxkcun ¢ochopa(V). PochopHas
kucinora u e€ comu. PochopHbie

yInoOpeHusl.
JdemoHcTpaumu.
[Tomyuenne  amMMmMaka U €ro

pactBopeHne B Boae. OOpasisl
MPUPOJHBIX HUTPATOB U (ocdaTos.
JlabopaTopHbie ONBITHI.
B3anmoneiictBre coneil aMMOHUSA CO
niesI09amMu

XapakTepu3oBarb
JJIEMEHTBI VArpynisl
(moarpynmel  a3oTta)  Ha

OCHOBE€ HX IIOJIOKCHHUA B
NEepHOANYECKOH CHUCTEME H
0COOEHHOCTEN CTPOEHUS UX

aTOMOB. OOBsICHATH
3aKOHOMEPHOCTH
U3MECHEHHUS CBOMCTB
JJIEMEHTOB VA-rpynmsl.
XapakTepu30BaTh
autoTponuio  pocdopa Kak
OJTHY u3 NPUYHH
MHOrooOpa3usi  BELIECTB.
OmnuceIBaTh CBOMCTBa
BEIIECTB B X0Je
JI€MOHCTPAIlMOHHOTO "
1abopaTopHOTO
skcniepumenTta. CobmronaTh
TEXHUKY 0€30MacHOCTH.
Oxas3bIBaTh HIEPBYIO
MOMOIIb TIPH OTPABIICHUSIX,
o’Korax " TpaBMax,
CBSI3aHHBIX C PEaKTUBAMH U
1a00paTOPHBIM
o0opynoBaHUEM.
¥YcraHaBMBaTh

MPUHAJIC)KHOCTh BEILIECTB
K ONpPEAECIEHHOMY KJlaccy

COCIMHECHUM.

CormocTaBnsTh CBOMCTBA
pa30aBIeHHOI "
KOHIIEHTPUPOBaHHOU
a30THOM KUCJIOTHI.
CocraBnsaTe YpaBHEHUSA

CTYIMEHYATON JTUCCOLMALIUU
Ha npumepe GdocopHoii
KHUCJIOTBIL. 3anuceiBaTh
YpaBHEHUS  peakuuii B
MOHHOM BHUJE C yKa3aHUEM
nepexoja AJIEKTPOHOB.
Pacrio3naBaTth ~ OMBITHBIM




MyTéM aMMHAaK, PacTBOPBI
KHCJIOT, HUTpAT- U (ocdar-
HOHBI, NIOH aMMOHMUS.
Ucnonb3oBars
NpUOOpETEHHBIE 3HAHUS U
YyMEHU B IPAKTUYECKON
JIEeATEIbHOCTH u
MOBCEJIHEBHOW  KU3HU €
LEJbIO 6e301acHOro
oOpaleHus ¢ BeIlIeCTBaMU
u MarepuatamMmu u
9KOJIOTMUECKH T'PaMOTHOIO
MIOBEJICHUSI B OKPY’KaroIIeu
cpene.

Boruncnsars MacCOBYIO
JIOJTEO pacTBOPEHHOTO
BEILIECTBA B pacTBOPE.
ITonb3oBarbcs
uHpopmanuen u3 Jpyrux
HMCTOYHUKOB JUTSL
MOATOTOBKU KpaTKUX
COOOILIEHU.

['oTOBUTH KOMIBIOTEPHBIC
MIPE3EHTALMH 110 TEME

Yrnepoa v KpeMHUI

38. Ilonoxkenue yriepojia U KpeMHUS
B MIEPUOTUYECKON cucTeMme
XUMHUYECKUX AIEMEHTOB, CTPOCHUE UX
aTOMOB. AJIJIOTPOIIHbIE MOJU(UKALIUN

yriaepoaa.
39. Xumuueckue CBOWCTBA yriiepoja.
AncopOrusi.

40. VYrapueii  ras, CBOICTBA,
dusmonoruueckoe  JeiictBue  Ha
OpraHu3M.

41. VYraekucnelii ra3. YrojapHas
kuciota u e€ comu. Kpyrosopor
yriIepo/ia B MpUpo/Ie.

42.  Ilpaxmuyeckas paboma 6.
Ilonyuenue oxcuoa yenepooa(lV) u
uzyueHue ezo ceoticme.
Pacnosnasanue kapbonamos.

43. KpeMHUI M €ro COEIUHEHHS.
Crexiio. [{lemeHT.

44. O6006meHue o
«Hemetanmby.

45. KommponvHas paboma no meme
«Hememannvi».

JdemoHcTpanmu.

Mogenu KpHUCTaNIMYECKUX PEIIETOK

TEMC

anMaza u  rpadura.  OOpasisl
MIPUPOTHBIX KapOOHATOB u
CHJINKATOB.

XapakTepHu30BaTh
AJIIEMEHTHI IV Arpynmsl
(moarpymmsl yriepoja) Ha
OCHOBE WX IIOJIOKEHHS B
NEpUOJIMYECKOl cucteme U
0COOEHHOCTEHN CTPOEHUs UX
aTOMOB.

OOBACHATH
3aKOHOMEPHOCTHU
U3MEHEHHUS CBOICTB
a5eMeHTOB [V Arpynns.
XapakTepuszoBaTh
QUTOTPOIHIO yTIIepoaa Kak
OJIHY u3 MPUYNH
MHOT000pa3us BEIIECTB.
OnuceiBaTh CBOICTBa
BEIISCTB B XoJ1e
JIEMOHCTPAILIMOHHOTO u
1abopaTopHOTO

skcriepumenTta. CoOmoaaTh
TEXHHUKY 0€30MacHOCTH.
ConocTaBisiTh CBOMCTBa
OKCHJIOB yriaepoja u
KpEMHHUS, OOBSICHSITH
MPUYUHY UX PA3IHYHSL.
YcranaBiuBaTh
MIPUHAJIE)KHOCTh BEILIECTB
K OIpeeIEHHOMY KJaccy




JlaGopaTtopHbie ONBITHI.
KauectBennas peaxkuus Ha
yriekuciabld  ra3.  KadectBeHHas
peakius Ha KapOOHAT-HMOH.
Pacuérnbie 3agaun.

Breruncnenus 110 XAMUYCCKHM

yYpaBHEHUSAM Macchl, 00BEMA WU
KOJIMYECTBA OJIHOTO W3 IMPOJYKTOB

peakuuy MO0  Macce  HMCXOAHOTO
BELIECTBa, OOBEMY WM KOJUYECTBY
BEILIECTBA, COZIepIKaIero

ONPEAEIEHHYIO JOJIIO ITPUMECEN

COECIMHEHUH.

JlokasbIBaTh KUCJIOTHBIN
XapakTep BBICIIUX OKCHIOB
yIJIepo/ia U KPEMHHUS.
3anuceIBaTh ypaBHEHUS
peakuuii B MIOHHOM BHUJE C
yKazaHHeM nepexoja
AJIEKTPOHOB.
OcymiecTBIATh
B3aUMOINIPEBPALLICHUS
KapOOHATOB u
THJIPOKapOOHATOB.
PacrioznaBaTth  ONBITHBIM
nyTéM  YIJIEKHCIIBIA  Tas,
KapOOHAT-MOHBI.
Ucnonp3oBath
npUOOpeTEHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKON
JIeATETLHOCTH u
MOBCEIHEBHON  JKM3HH C
EIBIO 0€301MacHOTO
oOpallieHusi ¢ BeIleCTBaMU
u MaTepuagaMu u
HKOJIOTMYECKH TPaMOTHOTO
MOBEJICHUSI B OKpPYXKarouen

cpeze.
Beruucnars o
XUMHUYECKUM  ypaBHEHUSIM
Maccy, 00BEM WIu
KOJMYECTBO  OJHOTO U3
MPOJAYKTOB  PEaKIMH 110
Mmacce HCXOHOTO
BEIIIECTBA, O0BEMY  WIH
KOJIMYECTBY BEIIECTBA,
coJIeprKallero
onpeaenéHHYIO JIOJTI0
npuMecen

MerTanbl (oOmras
XapaKTepUCTHKA)

IIenounkie METaIbI

46. [Tonoxenue METAJLIIOB B
MIEPHONICCKON CHCTEME XHMHYCCKHUX

snemenToB J[. WM. Menzaeneena.
Meramnudeckass cBs3b. Duzmdeckue
CBOMCTBA METaJIJIOB. CnnaBbl
METAJIJIOB.

47. HaxoxmeHue  MeETaUIOB B
npupoje u oOmme Crmocodbl HX
MOJTyYEHUSI.

48. XuMHUYECKHE CBOMCTBA METAJIJIOB.
Psan AKTUBHOCTHU
(2TEKTPOXUMUIECCKUN pAan
HaIpPsSDKEHUIN ) METaJIOB.

49, Illenounnie METaJIIbl.

Haxoxnenue B npupoae. Gusuyeckue

XapakTepu30BaTh METAJIbI
Ha OCHOBE HUX IIOJIOKCHUS B
NEpUOJINYECKOI cucTeme U
0COOEHHOCTEHN CTPOEHUs UX
aTOMOB.

OOBsCHATE
3aKOHOMEPHOCTHU
U3MEHEHUS CBOMWCTB
METaJUIOB 10 MEPUOJY U B
A-rpymnmax.

Hccnenosath CBOMCTBA
H3y4aeMbIX BEIIECTB.
OOBICHATL  3aBHCHUMOCTD
(bU3UIECKUX CBOICTB
METaJNIOB oT BHIA




[lIénouHo-3eMeNnbHEIC
METaJIJTbI

AmoMuHUNA

Kemneso

Y XMMHYECKHE CBOICTBA.

50. Oxcuasl u TUAPOKCHIBI
IISJIOYHBIX MeTauioB. IlpumeneHue
MIEJIOYHBIX METAJLJIOB.

51. IIémouHo-3eMeIbHBIE METaJlJIbI.
Haxoxnenune B npupone. Kanpuuii n
ero coenuHeHus. JKECTKOCTh BOABI U
CIIOCOOBI €€ YCTpaHEHUSI.

52. Amomubunii. Haxoxnenune B
npupoe. CBONCTBA aIFOMUHUS.

53. AwmdorepHoCcTh  OKCHAAa U
TUAPOKCH/IA ATFOMUHHUS.

54. Kenezo. Haxoxaenue B mpupoe.
CBoiicTBa Kenesa.

55. CoenquHeHns xeiesa.

56. Ilpakxmuueckas  paboma 7.
Pewenue sxcnepumenmanvhvix 3a0au

no meme  «Memanner U ux
COCOUHEHUSY.

57. IloarotoBka K KOHTPOJIbHOM
pabore.

58. Komwmponvuas paboma no meme
«Memannv».

JdeMoHCcTpanum.

OOpa3ibl  BaXXHEHUITUX COETUHEHUN
HaTpUs, Kamus, MPUPOTHBIX
COCIMHEHUN  MarHwus, KaJIbITHs,
ATIOMUHHUS, pyn xKenesa.
BzanmopeiictBue IIEIOYHEIX,
HIENOYHO-3€MENBHBIX ~ METAJUIOB U
amroMuHusT ¢ Bojo.  Ckuranue
JKene3a B KUCIOpOAE U XJIOpE.
JlabopaTopHble ONBITHI.

W3ydyenne  o0Opa3ioB  METaJUIOB.
B3anmoneiictere METAJJIOB c
pacTBopamu cojieil. O3HaKOMJIEHHE CO
CBOMCTBAaMH W  TPEBpAIICHUSIMU
KapOOHATOB M  THUJAPOKApOOHATOB.
[Tonydyenue ruapoKcuIa aTtOMUHUS U
B3aUMOJICHCTBUE €r0 C KHCIOTaMU U
nienoyamM. KadecTBEHHbIE peaKIuu
Ha nonsl Fe2+ u Fe3+.

Pacuérnbie 3agaun. Beruucnenus no
XUMHYECKUM ypPaBHEHUSM  MAaccChl,
00b€éMa WJIM KOJMHYECTBA OJIHOTO W3
MPOJYKTOB  pEakIuu 1O  Macce
HMCXOJIHOTO BENIECTBa, OOBEMY WIH
KOJIMYECTBY BEILIECTBA, COACPIKAIIETO
OnpeAeEHHYIO JIOJII0 TPUMECEH

XUMHYECKOW CBSA3U MEXIY
UX aTOMaMH.

Habmionate u omnmchiBaTh
XUMUYECKHE PEAKIUU C
IIOMOILBI0  €CTECTBEHHOIO
SI3bIKA U SI3bIKA XUMUH.
HaOmronars
JIEMOHCTPHUPYEMBIE u
CaMOCTOSITEJIBHO
MIPOBOJIUMBIE OTIBITHI.
OnuceiBaTh CBOICTBA
M3y4yaeMbIX BEIIECTB Ha
OCHOBE HaOIOJEHUN 3a HX
MIPEBPAIICHUSIMHU.
Jloka3piBaTh  aM(pOTEpHBI
XapaxkTep OKCHJIOB u
TUAPOKCHUJIOB AJTOMHUHHS U
sxenesa(Ill).

CpaBHHBaTh OTHOILICHUE
MU3y4aeMbIX METAJUIOB U
OKCHJIOB METAJIJIOB K BOJIE.
CpaBHHMBaTh  OTHOILEHHE
TUAPOKCH]IOB HaTpHs,
KaJIbLIMSI WU QIIOMHUHHUS K
pacTBopam KHUCJIOT u
LIETI0YECH.

Pacrnio3naBath OTIBITHBIM
NyTéM  TUIPOKCUI-HOHBI,
nonsl Fe2+ u Fe3+.
CoOmronath TEeXHUKY
0e30MmacHOro oOpalieHus ¢
XMMHUYECKOM TIOCYyIOH |
1a00pPaTOPHBIM
00opynoBaHUEM.
OcymiecTBiIATh
MOATBEPKIAIOIINE
TE€HETUYECKYIO CBSI3b
MEXIy HEOPraHUuYECKUMHU
COCTMHEHUSIMU.
3anuceiBaTh ypaBHEHUS
peakuuii B MIOHHOM BHUJIE C
yKa3aHUuEM nepexoja
AJIEKTPOHOB. O6006maTe
3HaHUS U JIeNIaTh BBIBOJABI O
3aKOHOMEPHOCTSIX
W3MEHEHUH CBOWCTB
METaJUIOB B IEpHOJax u A-
rpynmnax  IepuoANYECKOU
cuctemsbl. [Iporao3upoBaTh
CBOMCTBA HEU3YYEHHBIX
2JIEMEHTOB u ux
COCJMHEHUM HAa OCHOBE

peaKIum,




3HAHUU O MEPHOIUYECKOM
3aKOHE. Hcmons30BaTh
npuoOpeTEéHHBIC 3HAHUS H
YyMEHU B IPAKTUYECKON
JIeATEILHOCTH u
MMOBCETHEBHOM JKHM3HH C
IS ) 0e30macHoro
oOpaleHust ¢ BeIIeCTBaMU
i MarepuaiamMmu u
9KOJIOTUYECKU TPaAMOTHOTO
MOBE/ICHUS B OKpY’Karouien

cpeze.

Boruncnsars o
XAMUYECKHM  YPaBHEHUSIM
Maccy, 00BEM W
KOJIMYECTBO  OJHOIO W3
IPOAYKTOB  peakiuu 110
Mmacce HCXOHOIO
BellecTBa, O00BEMY WU
KOJINYECTBY BEIIIECTBA,
CoJIeprKalIero
OIpeieNEHHYIO JOJIEO
IIPUMECEH.

[Tonp30BaTbCs
uHpopmManuedn U3 JIpYyrux
HCTOYHUKOB ISt
MOJITOTOBKH KpaTKHX
COOOLICHUH. I'oToBUTH
KOMIIBIOTEpPHbBIE

MPE3CHTAllNHU 110 TEMC

Pasnen 3. Kpatkuii 0630

BakHeimux opranndeckux Beniects (10 u)

59. Opranuueckas XUMHUSL.

60. VYrnesomopoasl. IIpenenbHbie
(HaChIILIEHHBIE) YTIEBOIOPO/IbI.

61. HenpenenbHble (HEHACHIIICHHBIE)
YIJI€BOIOPOBI.

62. IlpousBojHBIE YIJIEBOJOPOJIOB.
Crouprsl.

63. Kap6onoBsie KUCIOTH. CIIOKHBIE
s¢upsl. XKupsl.

64. YTneBosl.

65. AMWHOKHUCIIOTHI.
ITonumepst.

66. IlpomexxyTodyHas aTTecTamus 3a
Kypc 9 knacca

67. OO6oOmaromuii ypok IO TeMe
«Baxnenmue OpraHU4YecKue
COETUHEHUS.

68. 3akperuieHHME U CUCTEMaTU3allUs
M3YYEHHOTO 32 IO
JleMoHCcTpaL UK.
Mogenu  MoJsiekyn

benku.

OpPraHNYCCKUX

Hcnons3oBate BHYTpH- H
MEXIPEIMETHBIE CBSI3H.
CocTaBiATh MOJEKYJISIPHBIE
U CTPYKTypHbIE (OPMYIIbI
YIJI€BOI0OPOIOB.
Onpenensrtob
MIPUHA]IEKHOCTh BEILIECTBA
K OIpeneneéHHOMY KJaccy
OPraHNYEeCKUX COCTUHEHUH.

3anuceIBaTh ypaBHEHUS
peakuuii  3aMenieHus |
MIPUCOETUHEHUS v
y4acTHEM  OpPraHUYEeCKHX
BCIICCTB.
HaGmronaTs

JIEMOHCTPUPYEMBIE OMBITHI.
OnuceIBaTh CBOMCTBa
I/I3Y‘IaeMBIX BCIICCTB Ha
OCHOBE HAOJIIOIEHUNA 3a UX
MpEeBpaIlECHUAMU.

Y4yacTBOBaTh B COBMECTHOM




COCIMHEHUN. I'openue
YIJIEBOAOPOAOB M OOHapyXeHHE
MPOAYKTOB X ropeHus. [lomyuenue
sTuieHa. KauecTBeHHbIE peakinu Ha
sTuieH. PacTBopeHue  3THIIOBOTO
coupra B Boje.  PacrBopeHue
mmnepuHa B Boje. [lonmydenue wu
CBOICTBA YKCYCHOM KHUCJIOTBI.
Hccnenosanmne CBOMCTB KUPOB:
PacTBOPUMOCTD B BOJIC i
OpraHUYECKUX PacTBOPUTEIISX.
KauectBennas peakiusi Ha TJIOKO3Y U
kpaxmai. OOpa3ubl u3AeIUd U3
MTOJIMATUIICHA, TTOJIUTIPONIIICHA

00CYXICHUU PE3yJIbTaTOB
OIIBITOB.
[TpoBOMUTh KayeCTBEHHBIC

peakiuu Ha  HEKOTOpHIC
OpraHWYECKHE  BEIICCTBA.
[Tosnb30BaThCS
uHpopmaruen
U3 JPYrUX UCTOYHUKOB JIJIS
MOATOTOBKH KpPaTKUX
COOOIICHUI.
['OTOBUTH KOMITBIOTEPHBIC

MpE3CHTAlHHU I10 TCMC




