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Pabowyas mporpaMmma 1O XUMHHM COCTaBJI€Ha B COOTBETCTBHM C TpeOOBAHUSIMHU
denepanbHOr0O rocyJapCTBEHHOIO 00pa30BaTeIbHOTO CTAHAApPTa OCHOBHOTO OOIIETr0 00pa30BaHUs
(®I'oC 0OO0O0), mpumepHOW MNpPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHusi, TPEOOBAaHUSAMH K
pe3yabTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTEIbHON MPOrpaMMBbl (JINUHOCTHBIM, METAIIPEIMETHBIM,
IIPEIMETHBIM), OCHOBHBIMH IOAXOJAMHU K Pa3BUTHIO M (POPMUPOBAHUIO YHUBEPCAIbHBIX Y4EOHBIX
nevicteuit (YY) niis ocHoBHOTO 0011ero odpazoBanus. B Hell coOmrogaeTcsi MpeeMCTBEHHOCTh C
benepanbHBIM  IOCYIAapCTBEHHBIM  00pa30BaTENbHBIM  CTAaHAAPTOM  HA4aJbHOIO  OOLIEro
00pa30BaHMs, YUYUTHIBAIOTCS BO3PACTHBIE W IICUXOJOIMYECKHE OCOOEHHOCTH IIKOJIbHUKOB,
o0yyJaroIuxcs Ha ypOBHE OCHOBHOT'O 00I1Iero 00pa30BaHusl, yUUTHIBAIOTCS MEXKIIPEAMETHBIE CBSI3H.

Pabouas mporpamma coctaBiieHa Ha OCHOBE:

e TpeboBanuiit PenepanbHOro rocyAapcTBEHHOro0 00pa3oBaTEIbHOTO CTaH1apTa;

e [IporpammMbl ocHOBHOrO oOmiero obOpa3zoBanus 1o xumuu. 8—9 xmaccel Astopsl: O.C.
I"abpuensu, A.B. Kyniosa.

e VueOHoro mana MbOY 3anapunckas OOILL.

Henn peanusanum nporpaMMmbl: JOCTHKEHHE OOYYarOIIMMMCS pe3yJIbTaTOB HW3YyUEHUs
y4eOHOro npenmera «XUMHUsS» B COOTBETCTBUU C TPeOOBAHUAMU, YTBEPKICHHBIMU DeepaabHbIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOIO O0IIEro 00pa3oBaHMUsL.

3agauyamu peanu3aly IporpaMMbl yueOHOro mpeaMeTa sBISIOTCS:

. (dbopMHpOBaHHE TEPBOHAYAIBHBIX  CHUCTEMAaTU3UPOBAHHBIX  IPEJACTABICHUNA O
BEIIECTBAX, UX MPEBPAIICHIIX U MPAKTHUYECKOM TPUMEHEHHH; OBJIAJICHNE TIOHATHIHBIM allapaToM
Y CHMBOJINYECKHUM SI3bIKOM XHMUHU;

. OCO3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAayKHM Kak o001acTu
COBPEMEHHOT'O €CTECTBO3HAHUS, XMMHUYECKUX NPEBPALICHUN HEOPTaHWYECKUX U OPraHUYECKHX
BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUI )KUBOW U HEXUBOU NPUPOABI; YIITyOJIeHue NpeiCTaBIeHUH 0
MaTepHabHOM €IMHCTBE MUPA;

. OBJIa/ICHUE OCHOBAMHU XMMMYECKON I'PAaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATH U
OOBEKTHBHO OIICHHMBATh JKU3HEHHBIC CUTYAIlMH, CBSI3aHHBbIE C XMMHEH, HaBbIKAMU O€30IacCHOTO
oOpalIeHus C BEUIECTBAMH, UCIIOIB3yEMBbIMU B TIOBCETHEBHOW KM3HH, YMEHHUEM aHAIM3HPOBATH U
TUTAHUPOBATh OKOJIOTMYECKH Oe30macHOEe TIOBEIACHHWE B LEIIX COXPAHEHUS 3JI0POBbS H
OKpY>Karollen Cpeibl;

. dbopMHpOoBaHHE YMEHHI YyCTaHABIWBATh CBS3M MEXIY pPEaTbHO HaOII0JaeMbIMU
XUMHAYECKMMHU SIBJICHUSAMHU U IpPOLECCaMM, MPOUCXOJAIIMMU B MUKPOMHUPE, OOBSICHATh MPUUMHBI
MHOTr000pa3us BELECTB, 3aBUCUMOCTh X CBOMCTB OT COCTaBa U CTPOEHUS, a TaKKe 3aBUCUMOCTb
IIPUMEHEHHS BEIIECTB OT UX CBOUCTB;

. PUOOpPETEHUE OIbITa HCHOJIb30BaHMUS PA3IMUYHBIX METOJIOB H3YyU€HHs BEILECTB:
HaAOJI0ACHNUS 32 UX MPEBPALICHUSIMHU MPHU MTPOBEACHUN HECIOXKHBIX XUMHUYECKHX 3KCIIEPUMEHTOB C
HCIOJIb30BaHNEM JIa0OpaTOPHOTO 0O0PYIOBaHUS U TPUOOPOB;

. (dbopMHpOBaHHE TIPEICTABICHU O 3HAYEHWH XHMHUYECKOH HAyKH B pEIICHUH
COBPEMEHHBIX JKOJIOTHUECKMX TMpoOJIeM, B TOM 4YHCIE B NPEJOTBPANICHHH TEXHOTESHHBIX
M DKOJOTHYECKUX KaTacTpod.

3HaYUTEIbHOE MECTO B COAEP)KaHUU Kypca OTBOAMTCS XUMHUYECKOMY 3KcrepuMeHTy. OH
MO3BOJISIET C(HOPMHUPOBATh Y YYALIMXCS CIEUUAIbHBIE NpPEAMETHbIE yMEHHUs paboTarh C
XUMHAYECKHMH BEIIECTBAMH, BBIMOIHATH MPOCTbIE XUMHUYECKUE OIBITHI, HAYUYUTh UX O€30MaCHOMY U
HKOJIOTUYECKU TPAMOTHOMY OOPAIIIEHUIO C BEILIECTBAMHU B OBITY U Ha MPOU3BOJICTBE.

Ha u3yuenue kypca XxuMuu BblesieHO B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce
— 68 yacoB (2 "yaca B HEZIEIO).



IInanupyemMsble pe3yJbTaThl 0CBOCHHS Y4e0OHOI0 Kypca
JlesiTensHOCTh  00pa30BaTENBLHOTO  YUPEXKIEHUs o0mero oOpa3oBaHus B OOYyYE€HHUH XUMUU
HarpaBjieHa Ha JOCTH)KEHHE 00yUYaIOIIUMUCS CIIeTYIOIUX
JINYHOCTHBIX pe3yJIbTATOB:

1. Poccuiickass rpaxaaHckas WACHTUYHOCTh (NMATpUOTH3M, yBakeHHe K OTeuecTBy, K
MPOLLJIOMY M HACTOSAILIEMY MHOTOHAIIMOHAJIIBHOIO Hapoja Poccuu, 4yBCTBO OTBETCTBEHHOCTU H
nonra mnepen Ponunoil, uaeHTudukanus cebs B KauecTBe IpaxaaHuHa Poccun, cyObeKTHBHas
3HAYMMOCTb UCIIOJIB30BAHUS PYCCKOIO sI3bIKa U SA3BIKOB Hapo10B Poccuu, oco3HaHue U OUlylIEHUE
JUYHOCTHOM  CONMPHYACTHOCTH cyabOe poccuiickoro Hapoga). Oco3HaHHe 3THUYECKOM
IIPUHAJIE)KHOCTH, 3HAHUE HCTOPUH, $A3bIKa, KYJbTYpbl CBOEro Hapoja, CBOEro Kpas, OCHOB
KyJIbTYPHOI'O HaclieZiusi HapooB Poccun u uenoBeyecTBa (MACHTUYHOCTD YEJIOBEKA C POCCUNCKOMN
MHOTOHAIlMOHAIBHOM  KYyJIbTYPOW, CONPUYACTHOCTh MCTOPUM  HApPOJOB U  TOCYIapCTB,
HaXOJUBIIMXCS Ha TEPPUTOPUM CcoBpeMeHHOW Poccum); uHTEpuopu3anus T'yMaHUCTUYECKUX,
JNEMOKPAaTUYECKMX U TPAJAULHMOHHBIX LIEHHOCTEH MHOTOHALMOHAJIBLHOTO POCCHUHCKOro OO0IIecTBa.
Oco3HaHHOE, YBXKUTEIbHOE U J0OpOKETATeNbHOE OTHOIICHUE K HCTOPHUH, KYJIbTYpE, PElIHruH,
TpaguLusIM, s3bIKaM, LIEHHOCTSM HapoAoB Poccun u HapomoB mMupa.

2. ToTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCA K CaMOPa3BUTHIO U CaMOOOpa3OBaHUIO HA
OCHOBE MOTHBALIMU K OOYYEHHUIO ¥ TIO3HAHUIO; TOTOBHOCTH U CITIOCOOHOCTH OCO3HAHHOMY BEIOOPY H
MOCTPOCHHIO JAIbHEHIIEH WHAMBUIYAIBHON TPaeKTOPUH 0Opa3oBaHUsl Ha 0a3e OPHEHTHUPOBKU B
Mupe npodeccuii 1 nMpodhecCHOHATBFHBIX MPEANOYTEHHH, ¢ YUETOM YCTOHYMBBHIX MO3HABATEIBHBIX
HUHTEPECOB.

3. Pa3zBuToe MopallbHOE CO3HAHHE U KOMIIETEHTHOCTh B PEIICHUU MOPAIbHBIX Mpo0sieM Ha
OCHOBE JINYHOCTHOTO BbIOOpa, JOPMUPOBAHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOT'O MTOBEICHUS,
OCO3HAaHHOTO M OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHBIM IIOCTYNKaM (CHOCOOHOCTh K
HPaBCTBEHHOMY CaMOCOBEPILIEHCTBOBAHUIO; BEPOTEPIUMOCTh, YBAXKHUTEIBHOE OTHOIICHHE K
PENUTHO3HBIM YYBCTBaM, B3IJISIaM JIFOIEH WIIM UX OTCYTCTBHUIO; 3HAHME OCHOBHBIX HOPM MOpaJIH,
HPaBCTBEHHBIX, JIYXOBHBIX HJ€AJOB, XPAHUMBIX B KYJIbTYpPHBIX Tpaaulusx HaponaoB Poccuw,
TOTOBHOCTh Ha HX OCHOBE K CO3HATEJIbHOMY CaMOOTPAaHMYEHHUIO B IIOCTYIKaxX, IOBEACHUU,
pPacTOUUTENFHOM TOTPEOUTENBCTBE; CHOPMUPOBAHHOCTh MPEACTABICHU 00 OCHOBAaX CBETCKOM
9THKH, KyJIbTYpbl TPAIULMOHHBIX PEJIUTUI, UX POJIU B Pa3BUTHUU KYJIbTYpsl U uctopun Poccuum u
YeJI0BEYECTBA, B CTAHOBJIEHHMHM TI'PaKJAaHCKOro OOIIecTBAa U POCCUHCKOW TOCYAapCTBEHHOCTH;
MIOHMMaHKHE 3HAYE€HUs] HPAaBCTBEHHOCTH, BEPhl M PEJIUTUU B JKU3HHU UYEJIOBEKAa, CEMbH U OOIIECTBA).
ChopMupoBaHHOCTh OTBETCTBEHHOT'O OTHOILEHHS K YUEHUIO; YBRXKUTEIBHOTO OTHOIIEHUS K TPYLY,
HaJIMYUE OMbITa Y4acTHs B COLMAIBHO 3HAUYUMOM Tpyae. OCO3HAaHME 3HAYEHUS CEMbH B KU3HU
YyesoBeKa M OOIEecTBa, NMPUHATHE LIEHHOCTH CEMEMHOM >KHU3HM, YBaXKUTEIbHOE M 3a00TIIMBOE
OTHOILIEHHUE K YIEHaM CBOEU CEMBbH.

4. ChopMUPOBAHHOCTh LIEIOCTHOTO MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH U OOILIECTBEHHOW MPAKTUKH, YUUTHIBAIOUIETO COLIMAIBHOE, KYJIbTYPHOE,
SA3BIKOBOE, TyXOBHOE MHOT000pa3re COBPEMEHHOI'0 MHUpA.

5. Oco3HaHHOE, YBAKUTEIHHOE U JOOPOKEIATENIbHOE OTHOIIEHUE K JPYTrOMY YeJI0BEKY, €ro
MHEHHUIO, MHUPOBO33PEHHUIO, KYJIbTYpE, S3bIKYy, BEpE, TIPaXKAAHCKOW MO3uLIMU. ['0TOBHOCTH U
CMOCOOHOCTh BECTH JAMAIOr C JAPYTUMH JIIOJBMH W JIOCTUTaTh B HEM B3aUMOIIOHUMAaHMS
(unenTudukanysa ceds Kak MOJHOMPABHOIO CyObeKTa OOIIEHHsI, TOTOBHOCTh K KOHCTPYHPOBAHUIO
o0Opa3a mapTHepa MO AHaJory, TOTOBHOCTh K KOHCTPYMPOBaHHUIO 00pa3a JOMYCTHMBIX CIIOCOOOB
JMajiora, TOTOBHOCTh K KOHCTPYHMPOBAaHHUIO IIpollecca Jualora Kak KOHBEHIIMOHUPOBAHUS
HMHTEPECOB, MPOIIEYp, TOTOBHOCTh U CIIOCOOHOCTh K BEJICHUIO IIEPETOBOPOB).



6. OCBOEHHOCTH COIMAILHBIX HOPM, MTPABWJI MOBEACHMSI, poJiei U (OpM COLMATBHON KU3HU
B IpyNmax ¥ COOOIIECTBaX. YYacThe B IIKOJLHOM CAaMOYIPABICHHH U OOLICCTBEHHOW KU3HU B
mpeenaax BO3PACTHBIX KOMITETEHIIMH C YU4€TOM PETHOHANBHBIX, STHOKYIBTYPHBIX, COIUATBHBIX U
IKOHOMHYECKUX 0coOeHHOCTEH ((hOpMUPOBaHKNE TOTOBHOCTH K YUACTHIO B MPOLIECCE YIIOPSTOUCHUS
COILIMAJILHBIX CBSI3¢H U OTHOIICHUH, B KOTOPBIC BKIIFOUEHBI K KOTOPBIC (DOPMHUPYIOT CAMH Y4aIHeCs;
BKJIFOYUEHHOCTh B HEMOCPEJICTBEHHOE TPa)KJTaHCKOE Yy4yacTHe, TOTOBHOCTh YYacTBOBaTh B
KU3HEIEATEIbHOCTH MTOJIPOCTKOBOT'O 00I1IECTBEHHOT'O 00bEIMHEHHS], MPOYKTHBHO
B3aMMO/ICHCTBYIOIIETO C COMUAIBLHON CPEIO M COLMAIbHBIMA HHCTUTYTaMU; UACHTH(DHUKAIS ceOs
B KadecTBe CyOBEKTa COIMAIBHBIX MNpPeoOpa3oBaHMi, OCBOCHHE KOMIIETEHTHOCTEH B cdepe
OpPraHU3aTOPCKON JEATEIBHOCTH; WHTEPHOPH3AIMS I[EHHOCTEH CO3WIATeILHOTO OTHOIICHUS K
OKpYKarollel JeWCTBUTEILHOCTH, IICHHOCTEH COIMAIBLHOTO TBOPYECTBA, IIEHHOCTH MPOTYKTUBHOMN
OpraHM3aIi COBMECTHOW IEATEILHOCTH, CaMOpEaIM3alli B TPYIIE M OpPraHU3alid, IIECHHOCTU
«Ipyroro» Kak paBHONPABHOTO  TapTHepa, (opMHpOBaHWE  KOMIICTEHIIMH  aHAW3a,
MIPOCKTHPOBAHMS, OpraHM3allMk  JCATCIBHOCTH,  PeIICKCMHM  HM3MCHCHHIA, CII0c000B
B3aMMOBBITOJIHOTO  COTPYIHHUYECTBA, CIIOCOOOB  pealu3aluyd  COOCTBEHHOTO  JIUJIEPCKOTO
MOTEHITMANA).

7.  CdopMHPOBAaHHOCTh IIEHHOCTH 3JI0POBOr0 M 0Oe30macHOro  oOpasa  KHM3HH;
WHTEpPHOpHU3AIM TPABWI HHIUBUIYATHPHOTO ¥ KOJUICSKTUBHOTO 0O€30MacHOro TIOBEICHUS B
YpE3BBIYANHBIX CUTYAIUSAX, YIPOKAOIIMX YXU3HU W 370POBBIO JIFOJACH, MPaBWI TIOBEICHUS Ha
TPAHCIIOPTE U HA JIOPOTax.

8. Pa3BUTOCTh ACTETHYECKOTO CO3HAHMS YepPe3 OCBOCHUE XYIOKECTBEHHOTO HACIICIUS
HapozoB Poccuu u Mupa, yBaxkeHHe K HCTOpUHU KYJIbTYphl cBoero OredecTna.

9.  CdopMHpOBaHHOCTH  OCHOB  JKOJIOTUYECKOM  KYJIBTYPBl,  COOTBETCTBYIOIIECH
COBPEMEHHOMY  YPOBHIO  JKOJIOTUYECKOTO  MBINUICHUS, HAJIMYHE OMNbITa  3KOJOTHYECKU
OPHUEHTUPOBAHHOW PEIICKCHBHO-OLICHOYHOW MW IPAKTHYECKON JEATEIbHOCTH B IKHU3HECHHBIX
CUTyaIusAX (TOTOBHOCTh K WCCIICJIOBAHHIO MPUPOIBI, K 3aHATHIM CEIbCKOXO03IHCTBEHHBIM TPYIOM,
K XYJIOXKECTBEHHO-ICTCTHUECKOMY OTPAXKCHUIO TPHUPOJBI, K 3aHATUSIM TYPHU3MOM, B TOM YHCIIE
AKOTYPHU3MOM, K OCYIIECTBICHHUIO MPUPOJOOXPAHHON NEATSIEHOCTH).

MeTtanpeaMeTHBIX pe3yJbTaTOB:

MeTtanpeaMeTHbIe pe3yabTaThl, BKIIOYAIOT OCBOEHHBIE OOYYAIOIIUMHUCA MEXIpPEIMETHBIC
MOHATHSI M yHUBEpPCAJbHbIE  y4eOHble  ACWCTBHUS  (PEryNATHBHBIE, TO3HABATEIbHBIE,
KOMMYHHUKATHBHBIE).

MesxnpeaMeTHbIE TOHATHUS

VYcnosueM popMHupoBaHUS MEXIPEAMETHBIX MOHITHIA, HATPUMEP TaKUX KakK cCUCTeMa, (axT,
3aKOHOMEPHOCTh, ()CHOMEH, aHallu3, CHHTE3 SBISETCS OBIAJCHHE OOYYAIOIIUMHUCI OCHOBAMH
YUTATEIBCKON KOMIICTCHIIMU, TPUOOPETCHHE HABBIKOB pa0OThl ¢ WH(OpMammer, ydacThue B
MIPOCKTHOM JesATEeIHbHOCTH. B OCHOBHOW MmIKOje OyneT mpojoiikeHa padoTa 1o (GOpPMHUPOBAHUIO U
Pa3BHTHIO OCHOB YUTATEILCKON KoMmmeTeHInH. OOyJaromuecs: OBIaJACIOT YTEHUEM KaK CPEICTBOM
OCYIIIECTBIICHUSI CBOUX JadbHEHININX IJIAHOB: MPOJOJKEHHS O0pa30BaHUS W CamMooOpa3oBaHUS,
OCO3HAHHOTO TUIAHWPOBAHUS CBOET0 aKTyallbHOTO M MEPCIEKTUBHOTO KPyra YT€HHUs, B TOM YHCIIE
JIOCYTOBOTO, TMOATOTOBKM K TPYAOBOH W COLMATBHOW JEATEIBHOCTH. Y BBIMTYCKHUKOB Oyaer
chopMUpOBaHa MOTPEOHOCTh B CUCTEMATUYECKOM YTEHUU KaK CPEACTBE MO3HAHUS MUpa U ce0s B
9TOM MHpE, TaPMOHHM3AIlMM OTHOIIECHWH YeJOBEKa M OOIIEeCTBa, CO3JaHUU o0pa3a «IMOTPeOHOTO
OyyImieroy.

[Tpy w3ydeHWH XUMHUH OOYyYaIONIUECs YCOBEPIICHCTBYIOT NMPUOOPETEHHBIE Ha TIEPBOM
YpOBHE HaBBIKM Pa0OTHI ¢ WH(popMaIueit u monogHaT ux. OHM cMOryT paboTaTh C TEKCTaMH,
peoOpa3oBhIBATH M HHTEPIPETUPOBATH COJIEPKAIIYIOCS B HUX HH(POPMAIIUIO, B TOM YHCIIE:



* CHCTEMaTHU3UPOBATh, COMNOCTABIIATh, AHAIM3UPOBATh, O00O0OIIATE W HHTEPIPETUPOBATH
nH(OPMAIIHIO, COACPIKALTYIOCS B TOTOBBIX MH(OPMAIIMOHHBIX 00BEKTaX;

* BBIJICIIATH TJIABHYIO M U30BITOYHYIO MH(OPMAIIHMIO, BBHIOIHATH CMBICIIOBOE CBEPTHIBAHHE
BBIICTICHHBIX (DaKTOB, MBICIICH; MPEACTABIATh HHPOPMAIUIO B CXKATOU clioBecHOU (hopme (B BUIE
IUTaHA WU TE€3MCOB) U B HAIVIAAHO-CUMBOJIMYECKOH Gopme (B BUIE Tabuul, rpaduyeckux cXem u
JMarpaMmM, KapT MOHATUN — KOHUENTYaJIbHBIX JUarpaMM, OIIOPHBIX KOHCIIEKTOB);

* 3aII0JIHATh U JIOTOJIHATH TaOJIUIbl, CXEMBbI, TUArPAMMBI, TEKCTBI.

B xone m3ydenus xumuu oOydarouiyecs IpUOOPETYT OIBIT MPOEKTHOM AEATENbHOCTU Kak
0ocoboit  (opmbl  yueOHOW pabOThI, CHOCOOCTBYIOIIEH BOCIHUTAHHIO CaMOCTOSITEIHBHOCTH,
WHUIMATUBHOCTH, OTBETCTBEHHOCTH, IIOBBIIICHUIO MOTHBAaMM H 3(PPEeKTUBHOCTH y4eOHOMH
JESITENbHOCTH; B XOJI¢ PEaNM3allid HCXOJHOTO 3aMbIClia Ha MPAKTUYECKOM YPOBHE OBJIAACIOT
YMEHHUEM BBIOMpATh aJICKBATHBIE CTOSILEH 3a/1a4e Cpe/ICTBa, IPUHUMATh PEIICHUS, B TOM YUCIIE U B
cUTyauusx HeorpenenéHHocTH. OHM MOIydaT BO3MOXKHOCTh Pa3BUTh CIOCOOHOCTH K pa3zpaboTke
HECKOJIbKUX BapUaHTOB PELICHUH, K IIOMCKY HECTAHIapPTHBIX PELICHUH, HOUCKY M OCYILECTBICHUIO
HauboJiee MPUEMIIEMOTO pEeILIeHHS.

[lepedyeHp KIIIOUEBBIX MEXKIIPEIMETHBIX IOHATHM ompenensercs B XoAe pa3paboTKH
OCHOBHOH 00pa30BaTeNbHOI HpoOrpaMMbl OCHOBHOI'O 00ILero ooOpa3oBaHus 00pa3zoBaTeIbHOMN
OpTraHU3aIH B 3aBUCUMOCTH OT MaTEpUAIBbHO-TEXHHYECKOTO OCHAILICHHUS, KaJpOBOTO TOTEHIIHANA,
MCTIOJIBb3yEMBIX METOJIOB pabOTHI 1 00Pa30BaTENLHBIX TEXHOJIOTHH.

B coorBerctBun ®I'OC OOO BBIAEHAIOTCS TPU TPYIIBl YHHBEPCAIBHBIX y4eOHBIX
JCUCTBUI: peryIsTUBHBIC, T0O3HABATEIbHBIC, KOMMYHUKATHBHBIE.

PeryasituBubie YY /|

1. YMeHHe caMOCTOSITEIbHO ONpEAesATh LEeIH OOY4YeHHs, CTaBUTh U (HOPMYIHPOBATH
HOBBIE 3aJ]audl B yuyeOe M IO3HaBaTEJIbHOW JIeATEIbHOCTH, Pa3BUBAaTh MOTHUBBI M MHTEPECHI CBOEH
[I03HABATENbHOM AesTeabHOCTH. OOyUaronMics CMOXKET:

e AHANM3UPOBATh CYIIECTBYIOIIME W  IUIAHUPOBAThH Oydymme o0Opa3oBaTelbHBIC
pe3yIbTaTHI;

e HUJEHTU(DHUIIMPOBATH COOCTBEHHBIE MPOOIEMBI U OTIPEIEIATH TJIABHYIO MPOOJIeMY;

e BBIIBUTaTh BEPCHH DPELICHHS NPOOJIeMbl, (HJOPMYIHPOBATH THUIIOTE3BI, MPEIBOCXHIIATH
KOHEUHBIH pe3yIbTarT;

e CTaBUTh LENb JIEATEIILHOCTH Ha OCHOBE OIpENIeIEHHONW NMpOoOJIeMbl M CYIIECTBYIOLIMX
BO3MOKHOCTEH;

e (QopmynupoBaTh Yy4yeOHblE 3aJauyd KakK IIaru JOCTHXKEHHs TIIOCTaBJICHHOM 1Leu
NesTeNbHOCTH;

e 00OCHOBBIBATH IIEJIEBBIE OPUEHTUPHI M IIPHOPHUTETHI CCHUIKAMH Ha IIEHHOCTH, YKa3bIBas U
000CHOBBIBAS JIOTHIECKYIO TIOCIIE0BATENIEHOCTD IIATr0B.

2. YMeHHE CaMOCTOSTEIbHO IUIAHUPOBATh IIYTH JOCTIDKEHHUS IIeleld, B TOM YHUCIEe
anbTepHAaTHBHBIE, OCO3HAHHO BBIOMpATh Hambosee 3P(eKTUBHBIE CHOCOOBI pelIeHHs] YUeOHBIX U
MO3HaBaTENbHbIX 331a4. O0yJatoLUiics CMOXKET:

e OIpENENsATh HEOOXOAUMBIE NeHCTBUE(s]) B COOTBETCTBUU C y4eOHOM M MO3HABATEIbHON
3ajjaueil 1 COCTaBNIAThH AITOPUTM UX BBIITOJHEHHUS;

e 00OCHOBBIBaTb U OCYILIECTBIISATH BBIOOp HambOosee 3(PPEeKTUBHBIX CHOCOOOB pELICHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4;

e OIPENENATh/HAXOIUTh, B TOM 4YHCIE W3 MPEUIOKEHHBIX BapHaHTOB, YCIOBHUS LIS
BBITIOJTHEHUS Y4eOHOM U MMO3HaBaTENbHOM 3aauu;



e BBICTPAaWBaTh >KM3HEHHbIE IUIAHBI Ha KPaTKOCpPO4YHOE Oynymiee (3asBJIATH LEJIeBbIC
OpPHEHTHUPBI, CTABUTH AJCKBATHBIC MM 3a/la4d M TpeaiaraTh JACWCTBUS, yKa3biBas U 0OOCHOBBIBAS
JIOTUYECKYIO MOCJIE0BATENBbHOCTD 11Aar0B);

e BBIOMpATh U3 MPEAJIOKECHHBIX BAPHAHTOB M CAMOCTOSATEIBHO MCKATh CPEACTBA/pPeCypChl
IUIsl pELIeHUs 3a1a4K/10CTUKEHUS LeIIH;

e COCTaBJATh IUIAH  peIIeHUs MpoOJeMbl  (BBINOJIHEHUS IPOEKTa, IMPOBEACHUS
HCCTIEI0OBaHUSA );

e OIIPEICNATh NOTEHIMAJIbHbIE 3aTPyJHEHUs INPHU pEIIeHUH Y4eOHOM M I03HaBaTEJIbHOU
3aJjauu ¥ HaXOAUTh CPE/CTBA ISl UX YCTPAHEHHUS;

e OIIMCHIBATh CBOM OMBIT, OPOPMIISIS €ro I epeJadn JPYTruM JIIOSM B BUI€ TEXHOJIOTUU
pelIeHns IPaKTUYECKUX 3aj]ad ONPEAEIEHHOr0 Ki1acca;

e IUIAHUPOBATb M  KOPPEKTUPOBAaTh CBOI  HWHAWBUAYAJIbHYIO  00pa30BaTENbHYIO
TPAEKTOPHUIO.

3. YMeHue COOTHOCUTh CBOU JEHCTBUSA C IUIAHUPYEMBIMH pPE3yJbTaTaMH, OCYLIECTBISAThH
KOHTPOJIb CBOEH JAEATENbHOCTH B IpOLECCe IOCTHKEHHUS pe3yibTara, ONPeNeNsTh CIOCOObI
JeUCTBUI B paMKax NpeAOXKEHHbIX YCIOBUI U TpeOOBaHMM, KOPPEKTUPOBAaTh CBOM JEHCTBUS B
COOTBETCTBHUHM € U3MEHsoILelcs cuTyaruei. OOyuaromunicss CMOXKeT:

e OINpEAENsATh COBMECTHO C IEJaroroM M CBEPCTHUKAMU KPUTEPUM IUIAHUPYEMBIX
pe3yJIbTaTOB U KPUTEPHUH OLICHKU CBOEH yueOHOM JESITENbHOCTH;

e CHCTEMATHU3UPOBATh (B TOM 4YHCJE BBIOMPATH NMPUOPUTETHBIE) KPUTEPUU INIAHUPYEMBIX
PEe3yJIbTaTOB U OLIEHKU CBOEH JESTENIbHOCTH;

e OTOMpaTb HMHCTPYMEHTHI JUIsI OLICHMBAHUS CBOEW JEATENbHOCTH, OCYIIECTBISTH
CaMOKOHTPOJIb CBOEH JIESITEIbHOCTH B PAMKaXx MPEI0KEHHBIX YCIOBUN U TpeOOBaHMIA;

e OLEHHMBATh CBOKO JAEATEIBbHOCTb, APIYMEHTUPYS MPUYUHBI JOCTHKEHUS WIM OTCYTCTBHUS
IUTAHUPYEMOT'0 pe3yJIbTaTa;

e HAXOJWUTh JIOCTAaTOYHbIE CpPEACTBA JUI1  BBINOJHEHHUS Y4e€OHBIX JeMcTBUI B
M3MEHSIIOIIENCS CUTYalluu /WK IPU OTCYTCTBUH INITAHUPYEMOTO PE3yJIbTaTa;

e paboTasi MO CBOEMY IJIaHY, BHOCUTh KOPPEKTUBBI B TEKYILYIO JESTEIHOCTh HA OCHOBE
aHaJliM3a  WU3MEHEHMHM  CUTyallud JUId  TOJY4YEHHs  3alVIAHUPOBAHHBIX  XapaKTEPUCTHUK
MIPOAYKTa/pe3ynbTaTa;

e YCTAHaBIWBAaThb CBS3b MEXKIAY IIOJYyYEHHBIMM XapaKTEPUCTHUKAaMU IpOJAyKTa U
XapaKTepUCTHKaMHU IIpoLecca JAEATEIbHOCTH M 10 3aBEPUICHMM JEATENbHOCTH IpeliaraTbh
U3MEHEHHE XapaKTEPUCTHUK MPOLIECcCca IS TIOJIYyUEHUS YIyUIIEHHbIX XapaKTEPUCTHK POIYKTa;

e CBEpATh CBOM JACUCTBUS C MLEIbI0 M, NPH HEOOXOJUMOCTH, HCHPABIATH OHIMOKU
CaMOCTOSITENILHO.

4. YMeHue OLIEHUBaTh NPAaBWJIBHOCTh BBIIIOJHEHUS Yy4eOHON 3ajaud, COOCTBEHHbIE
BO3MOXXHOCTH ee pemieHusi. OOy4Jaromuics CMOXKeT:

e OMNpEAeNsaTh KpUTEPUHU MPaBUILHOCTU (KOPPEKTHOCTH ) BBITIOJIHEHUS yueOHOU 3a/1auH;

e aHAJIM3UPOBATh U OOOCHOBHIBATH MPUMEHEHHUE COOTBETCTBYIOIIETO HHCTPYMEHTApUs JUIs
BBINOJIHEHUS YUeOHOH 3a/1auu;

e CBOOOJIHO MOJIB30BaThCs BBHIPAOOTAHHBIMH KPUTEPUSMHU OLIEHKA U CaMOOIICHKH, UCXOMS
U3 LEJIM ¥ UMEIOIINXCSI CPEICTB, pa3inyas pe3yynbTaT U crocoObl JecTBUI;

e OIICHMBATh MPOAYKT CBOEH MAESITENbHOCTH 10 3aJaHHBIM W/MJIM CaMOCTOSTEIbHO
oTpesieIeHHbIM KPUTEPUSIM B COOTBETCTBUU C LIEIIBIO ESATEIHOCTH;

e 000OCHOBBIBaTh JAOCTHKMMOCTh II€JIM BBHIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

e (UKCUPOBATh U AHATU3HPOBATH JUHAMHUKY COOCTBEHHBIX 00Pa30BaTENIbHBIX PE3YIbTaTOB.



5. Bmagenue OCHOBaMH  CaMOKOHTPOJSl, CaMOOLIGHKM, TPHUHATHS  pPEUICHUH |
OCYILECTBIICHHSI OCO3HAHHOTO BBIOOpa B yueOHOI 1 mo3HaBaTeIbHON. OOyUaloNMiics CMOXKET:

e HaOMIONATh U aHAJIM3UPOBATH COOCTBEHHYIO YYeOHYIO U IO3HABATENbHYIO JAEATEIbHOCTD
U JICATENILHOCTD APYIHX 00YYAIONIMXCs B TPOLIECCE B3aMMOIPOBEPKU;

e COOTHOCUTH peajbHbIC U IUIAHUPYEMBbIE PEe3yJIbTaThl HHAUBHAYAIbHON 00pa3oBaTebHOMN
NEeSITeIbHOCTH U JeNIaTh BHIBObL;

e MPUHMMATH pElICHUE B Y4eOHOI CUTyallMl U HECTH 32 HETO OTBETCTBEHHOCTH;

e CaMOCTOSITENIbHO OMNpPEAeNsATh MPUYUHBI CBOEr0 yclexa WM Heycnexa M HaXOAWTh
CHOCOOBI BBIX0/1a U3 CUTYaAllUU HEYCIIeXa,

e PETPOCIIEKTUBHO ONPEAEATh, KAaKHe NEHCTBUSA IO PEUICHHIO Y4eOHOH 3ajaud WM
nmapamMeTpel 3THX JCHCTBUH TPUBEIM K TOIYYCHUIO HWMEIOIIErocss MPOAyKTa Yy4eOHOMH
NESITENIbHOCTH;

e JIGMOHCTPHUPOBATH TPHEMBI PETYISIUH MCUXO(PHU3NOIOIMYECKHX/ 3MOIMOHAIBHBIX
COCTOSIHUI J1J1s1 TOCTIKeHUs A dekTa ycrnoKoeHus (yCTpaHEeHUS! SMOLMOHAILHOM HAIIPSHKEHHOCTH ),
spdexkra BoccraHOBieHMs (ociabieHHs MPOSBICHUN yTomieHUs), 3¢deKkTa aKTUBU3ALUU
(TOBBIIIEHUS TICUXO(DU3HOTOTHUECKON PEaKTUBHOCTH).

ITo3naBartenbubie YY /|

1. YMeHue ompenensiTh IMOHSATHS, CO3/aBaTb OOOOIICHUS, YCTaHABIMBATH AHAJIOTHH,
KIlacCcu(UIIUPOBaTh, CaMOCTOSTEIBHO BHIOMPATh OCHOBAaHHMS M KPHUTEPUU JUIS KIACCH(HUKAIINH,
YCTaHABJIMBATh  NPUYMHHO-CICACTBCHHBIC  CBS3HM, CTPOWUTH  JIOTUYECKOE  pacCyXKIEHHE,
YMO3aKJIIOYeHHE (MHAYKTHUBHOE, NIEyKTUBHOE, N0 aHAJIOTHH) U JejaTh BbIBOABI. OOyuaromuics
CMOXeET:

e IOAOUpPATH CJIOBA, COMOIYMHEHHBIE KIIFOUEBOMY CIIOBY, OINPEAETSIONIUE €ro MPU3HAKU U
CBOMCTBA;

e BBICTPAUBATh JIOTHUECKYIO IIEMIOYKY, COCTOSIIYIO U3 KIOYEBOrO CIOBA M COMOJYMHEHHBIX
€My CIIOB;

e BEJICIISITH OO MPHU3HAK JIBYX WM HECKOJBKUX MPEIMETOB HIIU SBICHUN W OOBSICHSITH
UX CXOZCTBO;

e 00BEIMHATH MPEIMETHI U SBJICHUS B TPYIIIHI IO ONPEIEICHHBIM IPU3HAKaM, CPaBHUBATh,
KJaccuuuupoBaTh U 00001aTh (PAKTHI U SBICHHUS;

e BBIJICJIATH SIBJICHHUE U3 OOILEro psiaa Apyrux sSBICHUA;

e OTIPEACTATh OOCTOSTENBCTBA, KOTOPbIE MPEALIECTBOBAIN BO3HUKHOBEHUIO CBS3U MEXKIY
SBJICHUSIMU, M3 3THUX OOCTOSTENbCTB BBIIENATH OINpPENENAIONUe, CHOCOOHBIE OBITh NMPUUYUHOU
JAHHOTO SIBIICHUS, BBISBIISATH IPUYUHBI U CIIEACTBHUS SIBICHUN;

e CTPOHUTH pacCyKICHHE OT OOMIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHHSIM U OT YaCTHBIX
SBJICHUI K OOIIIMM 3aKOHOMEPHOCTSIM;

e CTPOHUTH pACCYXJCHHE HAa OCHOBE CPaBHEHHS IMPEIMETOB W SBJICHUMU, BBIICISS MIPH STOM
o01re MpU3HaKY;

e M3JIaTaTh MOJIYYEHHYIO HHPOPMALIUIO, HHTEPIIPETUPYS €€ B KOHTEKCTE peliaeMoi 3a1a4H;

e CAMOCTOATENIBHO YKa3bIBaTh Ha MH(POPMALIUIO, HY>KAAIOLIYIOCS B MIPOBEPKE, MpeaiaraTh U
MPUMEHSATH CIIOCOO MPOBEPKU JOCTOBEPHOCTH HH(POPMALIUY;

e BepOaIM30BaTh 3MOIMOHAILHOE BIIEUaTIEHHE, OKa3aHHOE Ha HETO HCTOYHUKOM;

e OOBSICHATH  SIBIICHUS, TIPOLECCHI, CBSI3M W OTHOIICHWS, BBISBISIEMBIE B  XOJe
MO3HABATEIbHON U MCCIIEAO0BATENbCKON NEATENbHOCTH (MPUBOAUTH OOBICHEHHE C H3MEHEHUEM
dbopmBI TpencTaBiIeHUs; OOBACHITH, ACTATM3UPYS WIW 00001as; OOBSCHATh C 3aJJaHHOW TOYKH
3peHus);



e BEISIBJIATH M HA3bIBATh NMPUUMHBI COOBITHS, SIBIICHHS, B TOM YHCJIe BO3MOXHBIE / Hauboee
BEPOATHBIE IPUYMHBI, BO3MOXXHBIE IIOCJIEJICTBUS  33JaHHOM IPUYMHBI, CaMOCTOSTEIBHO
OCYILIECTBIISAS IPUUNHHO-CIIEICTBEHHBINA aHAIIN3;

e JIeIaTh BBIBOJ HAa OCHOBE KPUTHMYECKOIO aHAIM3a Pa3HbIX TOYEK 3PEHMS], MOITBEPKIATh
BBIBOJI COOCTBEHHOM apryMeHTaluel Wik CaMOCTOSATEIbHO OTyYeHHBIMU JaHHBIMHU.

2. YMeHue co3llaBaTh, IPUMEHSITh U MPeoO0pa30BbIBATh 3HAKU W CHUMBOJIBI, MOJIEIH U CXEMbI
JUIS pellieHusl y4eOHbIX U MMO3HABATENbHbBIX 3a/1a4. O0yJarouuiicss CMOXKeT:

e 0003HaYaTh CUMBOJIOM U 3HAaKOM IIPEIMET U/UIIU SIBJICHHUE;

e ONPENIENATh JIOTUYECKHE CBSI3U MEXIYy IMpeAMETaMu W/WIM SIBICHUAMU, O0O3HAYATH
JTaHHbBIE JIOTUUECKUE CBS3H C IOMOLIbIO 3HAKOB B CXEME;

e CO3/1aBaTh a0CTPAKTHBINA WIIM peIbHBIA 00pa3 MpeaMeTa U/1ii SIBICHUS;

e CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCJIOBUH 3a7aul M/UJIH CII0Cc00a ee peleHHs;

e CO3/aBaTh BepOaJbHbIC, BEIICCTBEHHBIE M HMH(OPMAIIMOHHBIE MOJEIN C BBIICICHUEM
CYLICCTBEHHBIX XapaKTEpPUCTUK OO0bEKTa [JIs OIpeAeNeHus crocoba pelieHus 3anadd B
COOTBETCTBHUH C CUTYyallUEH;

e IpeoOPa30BBIBATH MOJIENIU C IEJIbIO BBISBICHHS OOLINX 3aKOHOB, ONPEAEISIONINX JaHHYIO
MpeIMETHYIO 00J1acTh;

e IEPEBOJIUTH CIIOKHYIO 0 COCTaBY (MHOTOACIECKTHYIO) MH(POPMAIUIO0 U3 rpaduueckoro
unu (opMaIU30BaHHOTO (CUMBOJIBHOTO) MIPEACTABICHUS B TEKCTOBOE, M HA00OPOT;

e CTPOUTH CXEMY, AJITOPUTM JCHCTBUS, UCIPABISTh WM BOCCTAHABIMBATh HEU3BECTHBIN
paHee aJropUTM Ha OCHOBE UMEIOIIET0Cs 3HaHUsI 00 00bEKTE, K KOTOPOMY IPUMEHSIETCS aITOPUTM;

e CTPOUTH JI0KA3aTENbCTBO: MPSAMOE, KOCBEHHOE, OT POTUBHOTO;

e AHATM3UPOBATH/PeICKCUPOBATh OMBIT Pa3pabOTKH W peanu3aly y4eOHOro MpPOeKTa,
UCCIEeIOBaHU (TEOPETHUECKOro, SMIIMPHUYECKOr0) Ha OCHOBE MPEIJIOKEHHOW MPOoOIIeMHOM
CUTYaIlUH, IIOCTABJICHHOM 1eNTU 1/WIK 3aJJaHHBIX KPUTEPUEB OLIEHKU MPOYKTa/pe3ynbTara.

3. CwpicnoBoe uteHue. O0yJaromuiicsi CMOXKET:

e HAXOJIUTh B TeKcTe TpeOyemyro uHPoOpMaluioo (B COOTBETCTBUU C LENSIMU CBOEH
NESITETLHOCTH);

e ODUEHTHUPOBATHCS B COAEpPNKAHMM TEKCTa, IOHUMATh IIEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYypUPOBATbH TEKCT;

e YCTAHABJIMBATh B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUI, IBJICHUM, POLIECCOB;

* PE3IOMHUPOBATh IIaBHYIO HJIEI0 TEKCTA;

e KPUTHUYECKH OLICHUBATH COZEp)KaHUE U (POpMY TEKCTa.

4. @OpMHpPOBAaHUE M PA3BUTUE DKOJOTUYECKOTO MBIIIJIEHUS, YMEHUE IPUMEHATH €ro B
MIO3HABATEIbHON, KOMMYHHMKAaTHUBHOW, COLMAIbHOM TMpPAaKTUKE U MpodeccnoHanbHOI
opuenTtanuu. OOyJaroIIHIiCs CMOXKET:

e ONIPEJIENISTh CBOE OTHOILIEHUE K TPUPOIHOM cpenie;

e AHAJM3UPOBATh BIMSHHUE SKOJOTHYECKMX (AKTOPOB Ha cpeny OOUTaHUS >KUBBIX
OpPraHHU3MOB;

e IPOBOJUTH IPUYMHHBIN U BEPOSITHOCTHBIN aHAJIN3 SKOJIOTMYECKUX CUTYalLHil;

e IPOTHO3UPOBATh U3MEHEHHSI CUTYAIUH IIPH CMEHE JIeHCTBUS OJJHOTO (haKkTopa Ha JIEHCTBHE
apyroro (akropa;

e PACIPOCTPAHATH IKOJIOTMUECKHE 3HAHUS U YYaCTBOBATh B MPAKTUUYECKHUX JIEIax MO 3alluTe
OKpY>Karollen Cpeibl;

e BBIpa)KaTh CBOE OTHOILIEHUE K MPHUPOJE Yepe3 PUCYHKH, COUMHEHHUS, MOJIETH, POECKTHHIE
paboTHI.



5. Pa3BuTMe MOTMBAaLlMM K OBJIQJEHUIO KYyJIbTYpOHM aKTHMBHOI'O HCIIOJB30BaHUS CIOBAped H

JPYTUX MOUCKOBBIX cucTeM. OOyUarommiicss CMOXKET:

e OTIPECTIATH HEOOXOAUMBIE KITFOUEBbIE TOUCKOBBIE CIIOBA U 3aIIPOCHI;

e OCYILIECTBIIAITh B3AMMOJICUCTBHUE C DJIEKTPOHHBIMU [IOUCKOBBIMU CUCTEMAaMHU, CIIOBAPSIMHY;

e bopMupoBaTh  MHOXECTBEHHYIO  BBIOODKY M3  IIOMCKOBBIX  HCTOYHMKOB  JUIS
00BEKTUBM3ALINYU PE3YJIbTaTOB MIOMCKA;

e COOTHOCHUTD ITOJIy4EHHBIE PE3YJIbTATHI IOUCKA CO CBOEH NEATEIbHOCTHIO.

KommynukaruBubie YY /|

1. VYMeHue OpraHu3OBBbIBATH Y4E€OHOE COTPYAHHYECTBO M COBMECTHYIO JIEATEIBHOCTh C
YYUTEJIEM M CBEPCTHHKAMH; paboTaTh MHAMBUIYAIBHO M B TPYIIE: HAXOIUTH OO0IIEe pelIeHue U
paspemath KOH(MIMKTHI HA OCHOBE COTJIACOBAHMS IMO3HMLMN W ydeTa MHTEPECOB; (HOPMYIHPOBATH,
apryMEHTHPOBATh M OTCTAaUBaTh CBO€ MHeHHE. OOyUaromunics: CMOXKET:

. OIIpEAEIIATh BO3MOXKHBIE POJIM B COBMECTHOM J1€ATENBHOCTH;

. UrpaTh ONPEEICHHYIO POJb B COBMECTHON AEATEIbHOCTH;

. IPUHUMATh MO3ULUI0 COOECeHNKA, MMOHUMas MO3ULHUI0 JIPYroro, pazinyaTh B €ro
peun: MHEeHUE (TOUYKY 3peHHsI), 10Ka3aTeIbCTBO (APTyMEHThI), (PaKThl; TUIIOTE3bl, AKCHOMBI, TEOPUH;

. OIpeNIeNIATh CBOM JIeHCTBUSA U JEHCTBUS MapTHEpa, KOTOpble CIOCOOCTBOBAIM WIIU
MPEMSITCTBOBAIMN MPOTYKTUBHOM KOMMYHMKAIUH;

. CTPOUTH IIO3UTUBHBIE OTHOLIEHHUS B IIpolecce YyuyeOHOW U I03HAaBaTEJIbHOU
NeSITENIbHOCTH;

. KOPPEKTHO M apryMEHTHPOBAaHHO OTCTaWBaTh CBOIO TOYKY 3PEHMS, B JUCKYCCHU

YMEThb BbIABUTATb KOHTPAPIr'YMCHTHI, Hepe(bpaSI/IPOBaTL CBOIO MBICJIb (BJ'Ia,Z[CHI/IC MCXaHHU3MOM
3KBHBAJICHTHBIX 38.MCH);

. KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHMIO, C JIOCTOMHCTBOM IpPHU3HaBaTh
OLIMOOYHOCTh CBOEr0 MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATh €r0;

J npeasaraTe albTepHATUBHOE pELICHHE B KOH(DIUKTHOMN cUTyaluy;

. BBIIETISITH OOIIYIO TOUKY 3PEHUS B IUCKYCCHH;

. AOTrOBapUBATbCA O IpaBHJIaX W BOIIpPOCax JId O6CY)K)I€HI/I${ B COOTBCTCTBUH C
ITIOCTABJIEHHOM Mepe.l TPyIIoi 3a1a4ei;

. OpPraHU30BBIBaTh Y4eOHOE B3aUMOJecTBUE B rpymne (OmpenessTh o0Iue e,
pacrpesenaTh poJid, I0roBapuBaThes APYT C APYrOM U T. 1.);

. YCTPaHATh B paMKax JAdanora paspbiBbl B KOMMYHHMKAallMM, OOYCIIOBJICHHbIE

HEMOHMMAaHHUEM/HETIPUATHEM CO CTOPOHBI cobeceHIKa 3aaun, (POPMBI HITU COJEpKaHUS AUajora.
2. YMeHHE OCO3HaHHO HCIIOJIb30BaTh PEUYEBBIE CPEJICTBA B COOTBETCTBUM C 3ajaueid
KOMMYHMKAIUM JJI1 BBIPDAKEHUS CBOMX UYBCTB, MbICIEHM M MOTpeOHOCTEH IS
ITAaHUPOBAHUS U PETYIIALUA cBOEH JACATCIIbHOCTH, BJIIAJICHUC yCTHOﬁ ¥ TIMChMEHHOH PpE€YbIO,
MOHOJIOTHYECKON KOHTEKCTHOH peubto. OOyJaronuics CMOXKET:

. OTIpe/ICIIATh 3a/J1ady KOMMYHHKAIIMK U B COOTBETCTBUH C HEW OTOMpPATH pEUYCBBIC
CpeACTBa;

. OTOMpPATh U UCTIONB30BATh PEUEBBIE CPEICTBA B MPOIIECCE KOMMYHUKAIMH C IPYTHMHU
JOBMU (JIMAJIOT B Mape, B MaJOW TPyMIe U T. 11.);

. MPEJICTaBIATh B YCTHON WM MUCBMEHHOUN (hopMe pa3BEepHYTHIN IJIaH COOCTBEHHOM
JeSATEIILHOCTH,

. coOro/1aTh HOPMBI TyOJUYHOW pedYd, pErjiaMeHT B MOHOJIOT€ W JWCKYCCHU B

COOTBETCTBUU C KOMMYHUKATHUBHOW 3a/1ayueii;
. BBICKa3bIBaTh M OOOCHOBBIBaTH MHEHHE (CYXICHHE) M 3alpaliiBaTh MHEHUE
MapTHEpa B paMKax JIMajora;



(] IMPpUHUMATh PCIICHUC B XOAC AUaJiora U COTjIaCOBLIBATH €T0 C CO6€C€I[HI/IKOM;

. CO3/1aBaTh MHCHMEHHBIC «KIUIIMPOBAHHBIC» W  OPUTHHAIBHBIE TEKCTBI C
HCIOJIb30BaHNEM HEOOXOIMMBIX PEYECBBIX CPECTB;

. UCIIOJIb30BaTh BepOaIbHBIE CPEACTBA (CPEICTBA JJOTHYECKON CBSI3H) IJISL BHIICICHHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

. UCIIONIb30BaTh  HeBepOaibHBbIE  CPEACTBA WM  HArJsigHbIE  MaTepHuabl,
MO/ITOTOBJICHHbIE/OTOOPAaHHBIE MTOJI PYKOBOJICTBOM YUHUTEIIS;

. JIeNlaTh OLEHOYHBIA BBIBOJ O JOCTHXKEHUH LEIH KOMMYHUKAIIMU HEMOCPEICTBEHHO

110CJI€ 3aBEPIIEHUS] KOMMYHUKATUBHOIO KOHTAKTa 1 0OOCHOBBIBATH €TO0.
3. ®opmHpoBaHHE U PAa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOIb30BaHUS WH(POPMAIIMOHHO-

KOMMYHHKAIIMOHHBIX TexHonorui (nanee — UKT). OOy4aromuiicst cCMOKeET:

. [[EJICHANPABICHHO  HMCKaTb M HCIOJNb30BaTh  WH(POPMALMOHHBIE  PECYPCHI,
HEOOXOAUMBIE IS pelIeHus] YIeOHBIX U MPAKTUUECKUX 3a1a4 ¢ nomouibio cpencts UKT;

. BbIOMPATh, CTPOUTh U HCIIOJIb30BaTh a/l€KBATHYIO MH()OPMALMOHHYIO MOJENb JUIs
nepeaayul CBOMX MBICIEH CPeICTBAMU €CTECTBEHHBIX M (POPMAIbHBIX S3BIKOB B COOTBETCTBUU C
YCIOBUSIMU KOMMYHHUKAIWH;

. BBIJIENIATh NH(OPMAIIMOHHBIH acleKT 3aJauu, ONepUpOBaTh JAHHBIMHU, UCIIOJIb30BATh
MOJEJIb PELICHUS 3a/1a4U;

. HCIIOJIb30BaTh KOMIIBIOTEPHbIE TEXHOJIOIMM (BKJIIOYas BBIOOp a/lEeKBaTHBIX 3ajiade
MHCTPYMEHTAJIBHBIX ~ NPOrPaMMHO-AaNIapaTHbIX CPEACTB U CEPBUCOB)  JUIsl  pELIEHUs
MH(POPMAIIMOHHBIX 1 KOMMYHUKAITMOHHBIX Y4eOHBIX 33a[a4, B TOM YHCJIE: BBIYHCICHHUE, HAICAHUE
IUceM, COUMHEHUH, 0KIIa10B, pedepaToB, co3aaHue Npe3eHTauui u ap.;

. UCIOJIb30BaTh MH(POPMAIIUIO C YUETOM 3TUYECKUX U IIPABOBBIX HOPM;

. co3JlaBaTb MH(GOPMALMOHHBIE PECYpChl PA3HOTO TUMA U Ul PasHbIX ayAUTOpUH,
co0uro1aTh HHGOPMALIMOHHYIO TUTHEHY U MpaBuiia MH(MOPMAIMOHHON 6€3011aCHOCTH.

IIpeaMeTHBIX pe3yIbTATOB:
. XapaKTepu30BaTh OCHOBHBIE METO/Ibl TO3HAHUS: HAOIIOCHHIE, N3MEPEHHE, IKCIIEPUMEHT;
. OIMCHIBAaTh CBOWCTBA TBEP/BIX, KHUJKHUX, Ta3000pa3HbIX BEIIECTB, BBIIEIAST UX
CYILLIECTBEHHBIC ITPU3HAKU;
. PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHI «aTOM», «MOJIEKYJIa», «XUMHUYECKUN
JIIEMEHT», «IIPOCTOE BELIECTBO», «CII0KHOE BEIIECTBOY, «BAJICHTHOCTD), «XUMUYECKAs] PEAKIIUA»,
HCIIONB3Ys 3HAKOBYIO CUCTEMY XUMMUH;

. PacKpbIBaTh CMBIC]I 3aKOHOB COXPAaHEHHs MacChl BEIIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOM TEOpHH;

. pa3nuyaTh XUMUYEeCKHe U (PU3HUECKUE SBIICHHS,

. Ha3bIBaTh XUMUYECKHE DJICMEHTHI;

. OIIPEIETSTH COCTAB BEIIECTB O UX (GopMynam;

. OTIPEIENIATh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COCTMHEHHSIX

. OTIpENIeNIATh THIl XMMUYECKUX PEaKIIHii;

. Ha3bIBaTh MPU3HAKU U YCIOBHS MPOTEKAHUS XMMUYECKUX PeaKIuii;

. BBISIBJISATh IPU3HAKH, CBUJIETEIBCTBYIOIINE O IPOTEKAHUU XUMHUECKOW peakluu Mpu
BBITOJIHEHUH XMMHYECKOTO OIIBITA;

. COCTaBJIATH (OPMYJIbl OMHAPHBIX COEIMHEHUII;

. COCTABIISITh YPABHEHUSI XUMUYECKUX PEAKITHIA;

. co0roaTh mpaBuiia 6e30MacHoi paboThI P MPOBEIEHUH OTIBITOB;

. 10JIb30BaThCS 1a00PaTOPHBIM 000PYJOBAHUEM U MTOCYAOM;

. BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJISIPHYIO MACChbl BCIICCTB,



. BBIUUCIIATH MAaCCOBYIO JOJI0O XUMHUYCCKOT'O 3JICMCHTA 110 (bopMyne COCOIUHCHUS,

. BBIYUCIIATH KOJIUYCCTBO, 00BEM HIH MacCy BCIIECTBA 11O KOJINUYCCTBY, 061,eMy, Macce
peareHTOB WM IPOAYKTOB PEAKIINH;

. XapakTepu30BaTh (PU3NYECKHE U XUMHUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJa U
BOJIOPOJ1a;

. 10JIy4yaTh, COOMpaTh KUCIOPOA U BOJOPOL;

. pacro3HaBaTh ONBITHBIM ITyTE€M I'a3000pa3HbIE BELIECTBA: KUCIOPO, BOJOPO/;

. pacKpbIBaTh CMbICI 3aKOHa ABOTafIpo;

. PacKpbIBaTh CMbICI OHATUH «TEIII0BOM 3 (eKT peakum», «MOJSIPHbINA 00beM»;

. XapakTepu30BaTh (HU3NIECKUE U XUMHUECKUE CBOMCTBA BOJIBL;

. PacKpbIBaTh CMBICI IIOHATHS «PACTBOPY;

. BBIUUCIIATh MACCOBYIO JOJII0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

. IIPUTOTOBIIATE PACTBOPHI C ONPEACIICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;
. Ha3bIBaTh COEAMHEHUS U3YUYEHHBIX KJIaCCOB HEOPTaHUYECKUX BELIECTB;

. XapaKkTepu30BaTh (PU3NYECKHE U XUMHUECKUE CBOIICTBA OCHOBHBIX KJIACCOB

HCOPraHUYCCKHUX BCIICCTB: OKCUIOB, KUCJIOT, OCHOBaHHﬁ, coneﬁ;

. OIIPCACIIATH ITPUHAMJICIKHOCTD BCIICCTB K OIMPCACIICHHOMY KJIACCY COCHHHCHHﬁ;
. COCTaBJIATH q)OpMy.HI)I HCOPTraHNYCCKUX COGI{I/IHGHI/Iﬁ HN3YUYCHHBIX KJIACCOB;
. IMPOBOAWTL OIIBITHI, MIOATBCPIKAAOINEC XUMHUYCCKUEC CBOICTBaA N3YUCHHBIX KJIACCOB

HCOPraHNYCCKUX BCIICCTB,

. pacro3HaBaTh ONBITHBIM IIYTEM PACTBOPBI KUCIIOT U WIEI0YEH O M3MEHEHUIO OKPACKHU
WHJIMKATOPA;

. XapaKTEepU30BaTh B3aUMOCBA3b MEXKAY KJIACCAMHU HEOPTAHUYECKUX COCIUHEHU;

o packpsiBaTh cMmbich [lepuoaunueckoro 3akoHa J[.1. Mennaeneena;

. O0OBACHATH U3HYECKUI CMBICIT aTOMHOTO (TIOPSAKOBOI0) HOMEPA XUMHUUYECKOTO JICMEHTA,
HOMEPOB I'PYIIIBI M IEpHoJia B nepuoanydeckon cucreme 1.11. Menneneesa;

. O0OBSACHSITH 3aKOHOMEPHOCTH U3MEHEHHUS CTPOCHUSI aTOMOB, CBOMCTB JIEMEHTOB B MpeEIesiax
MAaJIBIX TIEPUOAOB U TJIABHBIX MMOJTPYIIIT;

. XapaKTEePU30BaTh XUMUUYECKUE FJIEMEHTHI (OT BOJIOPO/Ia 0 KAJIBIIUs) HA OCHOBE UX
MoJIOXKeHU B neproandeckoit cucreme .M. MenaeneeBa 1 0coOOEHHOCTEH CTPOEHUSI UX aTOMOB;

o COCTAaBJISITh CXEMbI CTPOEHHSI aTOMOB TepBbIX 20 371eMEeHTOB neproanyeckoi cucrtemsl J{. 1.
Menneneena;

. PAaCKpBIBaTh CMBICII IOHATUI: «XUMUYECKAs CBA3bY, «QJEKTPOOTPULIATEIIEHOCTDY;

o XapaKTepu30BaTh 3aBUCUMOCTD (DU3MUECKHUX CBOMCTB BEUIECTB OT THIA KPUCTAILTUIECKON
pEILIETKH;

. ONPEACIISTh BUJ XUMUYECKOW CBSI3M B HEOPTraHUYECKUX COCIMHEHUSX

. n300pakaTh CXEMBI CTPOEHHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BHIAMH

XUMHUYECKHUX CBS3CH;

. PaCKpBIBAaTh CMBICII MOHATUN «MOHY, «KATUOH», KAHUOHY, <«AJIEKTPOIHUTHI»,
CHEDJIEKTPOJIUTBD», «3IEKTPOJIUTUYECKAS TUCCOLUALIUS, KOKUCIUTEIbY, «CTENIEHb OKUCIECHUS
«BOCCTAHOBUTEbY, KOKUCIIECHHEY, «BOCCTAHOBIICHUEY;

. OIIPEAEIIATH CTENEHb OKHUCIIEHHSI aTOMa 3JIEMEHTA B COCIMHEHNUY;
. PaACKpBIBATE CMBICTI TCOPHUU BJ'IGKTPOJ'H/ITI/I‘IGCKOI‘/’I JUCCOIIMAIINH;

. COCTABJISITh YPABHEHHMS SJIEKTPOIUTHYECKON TUCCOLMALNNA KUCIIOT, IIEJI0YEH, COJIeH;

. OOBSACHATH CYIIHOCTh MPOIECCa MMEKTPOIUTUYECKON TUCCOLMAUU U peaKuii HOHHOTO
oOMeHna;

. COCTAaBJIATH IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHHA PCAKITUN O6M€Ha;



° OMPCACIIATE BO3BMOXHOCTD ITPOTCKAHUA peaKHHﬁ HOHHOTO O6M€Ha;

. MPOBOJIUTH PEAKIINH, MTOATBEPKIAI0IINE KAUECTBEHHBIN COCTAaB Pa3JIMYHbIX BEILIECTB;

. ONPENIEATh OKUCIUTENb U BOCCTAHOBUTEIIb;

o COCTaBJISITh YPABHEHHSI OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKIIUiA;

. Ha3bIBaTh ()aKTOPBI, BIUSIOIINE HA CKOPOCTh XUMHYECKOU PEaKIIHH;

. KJIaCCU(PUITUPOBATh XUMUUYECKHUE PEAKIIUH 10 PA3IUYHBIM IMPHU3HAKAM;

. XapaKTepHU30BaTh B3aUMOCBSI3b MEXKY COCTABOM, CTPOCHUEM U CBOMCTBAMHU HEMETAJIIOB;
. MIPOBOJIUTH OIBITHI 11O TIOTYUYCHHUIO, COOMPAHUIO U U3YYECHUIO XUMUYECKHX CBOHCTB
ra3000pa3HBIX BEIIECTB: YIIEKUCIOTO ra3a, aMMHaKa;

o pacmo3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIISCTBA: YIIIEKUCIIBINA T'a3 B aMMHUAK;

o XapaKTEepPU30BaTh B3aUMOCBSI3b MEXK/ITY COCTAaBOM, CTPOCHUEM U CBOMCTBAMU METAJIIOB;

o Ha3bIBATh OPTAaHUYECKUE BEIIECTBA MO UX GOpMyJie: METaH, dTaH, THUICH, METaHOJI, dTAHO,

TJIIMLOCPHUH, YKCYCHAA KUCJIO0TA, aMUHOYKCYCHAaA KUCJI0Ta, CTCApUHOBAA KUCJI0TA, OJICKMHOBAA
KHCJIOTa, I'NTFOKO34a,

. OLCHUBATDL BJIUAHHUC XUMHUUYCCKOI'O 3arpsA3HCHHA Oprmammeﬁ Cpcabl HAa OPraHu3m
YCJIOBCKA,

. I'paMOTHO O6paH_[aTBC$I C BCIICCTBAMU B HOBCGI[HGBHOﬁ KHN3HU

. OIpEaACIATbL BO3BMOXHOCTD ITPOTCKAHUA peaKuHﬁ HEKOTOPBIX HpCIICTElBPITGJIGfI

OpPraHUYECKUX BELIECTB C KUCIOPOIOM, BOJIOPOJOM, METAJIIAMHU, OCHOBAHUSIMU, TaJIOT€HAMH.
BbhINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

BBIIBUT'aTb U IIPOBEPATH ISKCIICPUMCHTAIBHO THUIIOTE3bI O XHUMHYCCKUX CBOMCTBax BCIICCTB Ha
OCHOBE HX COCTaBa M CTPOCHHUSI, X CIIOCOOHOCTH BCTYNAaTh B XUMHUYECKHE PEaKIIUU, O XapaKkTepe u
MPOJIYKTAX PA3IUYHBIX XUMUYECKUX PEaKIUi;

XapaKTepU30BaTh BEILECTBA MO COCTaBy, CTPOCHHIO U CBOWCTBAaM, YCTaHABIMBATH MPHUYUHHO-
CJIEJICTBEHHBIE CBSI3M MEXAY JaHHBIMH XapaKTEPUCTUKAMU BEIIECTBA;

COCTAaBJIAATb MOJICKYJIAPHBIC U IMOJIHBIC HOHHBIC YPAaBHCHUA 110 COKpAallICHHBIM MOHHBIM YPABHCHUAM,
IIPOTrHO3UPOBATH CHOCO6HOCTI) BCIICCTBA MPOSABIIATE OKHCIIMTCIBHBLIC HJIW BOCCTAHOBUTCIILHBLIC
CBOICTBA C YYETOM CTENEHEN OKUCIICHHUS 3JIEMEHTOB, BXOSIINX B €r0 COCTAB;

COCTaBJISATH YpaBHCHHA peaKuHﬁ, COOTBETCTBYIOIIHUX IIOCJICIOBATCIbHOCTHU npeBpameHHﬁ
HEOPraHUYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB;

BBIJIBUTaTh U TPOBEPATH SKCIEPUMEHTAIBHO THIOTE3bl O PE3yJbTaTaX BO3JAEHCTBUS PAa3IMUYHBIX
(hakTOpoB Ha U3MEHEHHE CKOPOCTH XUMHUUYECKOM peaKinuu;

MCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS ISl KOJIOTUYECKU TPaMOTHOTO TMOBEJCHHS B OKpY KaroIIei
cpene;

HCIIOJIB30BATh HpI/IO6peTeHHI>Ie KIIFOYCBBIC KOMIICTCHIIMU HPH BBIIIOJHCHUU ITPOCKTOB U y‘~IC6HO-
HCCTIEOBATENIbCKUX 33/lad 0 HM3YYCHHUIO CBOMCTB, CHOCOOOB TIONYYEHHUS M PaclO3HaBaHUS
BEIIIECTB;

06T)eKTI/IBHO OLICHHUBAThH I/IHCbOpMaI_[I/II-O 0 BCHIECTBaX U XUMHUUYCCKUX ITPOLECCAX,

KPUTUYECKH OTHOCUTHCS K TICEBJOHAy4YHON WHQPOpMAIUK, HEJOOPOCOBECTHON pekiame B
CpeaCcTBaX MaccoBO MH(MOPMAIINH;

OCO3HaBaTh 3HAYCHHE TEOPETUUYECKUX 3HAHUM MO XUMHHM JJIs TNPAKTHYECKOW MeSTeIbHOCTU
YeJIOBEKa;

co3gaBaTb MOACIIM W CXEMblI JId PEIICHHA y‘—Ie6HBIX N TIO3HABATCJIBHBIX 3aJa4, IIOHHMAaThb
HCO6XOHI/IMOCTB CO6J'IIO)IGHI/I${ Hp@)]HHC&HHﬁ, npeaiara€MbiX B MHCTPYKIOHUAX I1O0 HCITIOJIB30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOWM XUMUH U JP.

BbIHyCKHI/IK MOJYYUT BO3ZMOKHOCTD HAYYUTHLCH:



* OTIMCHIBATh CBOMCTBA TBEPMABIX, JKUIKUX, T'a3000pa3HBIX BEIIECTB, BBIACISAS MX CYIICCTBCHHBIE
MIPU3HAKY;

* XapaKTepu30BaTh BEIIECTBA IO COCTAaBY, CTPOCHHUIO M CBOWCTBaM, yCTaHABIMBATh MPHUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXAY JAHHBIMHU XapaKTEpUCTUKAMHU BELIECTBA;

* PaCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IMOHSITHH «aTOM», «MOJIEKYJa», «XUMHUYECKUN
AJIEMEHT», «IPOCTOE BELIECTBOY», «CI0HOE BEUIECTBOY», «BAJIEHTHOCTH», HCIOJb3Ys 3HAKOBYIO
CUCTEMY XUMUU;

* U300paxkaTb COCTaB MPOCTEHIIUX BEHIECTB C IMOMOIIBI0 XUMHUYECKHX (OPMYNT M CYIIHOCTh
XUMHUYECKHUX PEaKIHH C TOMOIIbI0 XUMUYECKIX YPABHEHU;

* BBIUNCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BELIECTB, & TaKXKE MacCOBYIO
JIOJII0 XMMHUYECKOT'0 3JIEMEHTA B COEIMHEHHUAX JJIs1 OLEHKH UX MPAaKTUYECKON 3HAaUNMOCTH;

* CPaBHMBATh 110 COCTaBY OKCH/]Ibl, OCHOBAHUsI, KUCJIOTBI, COJIU;

* KJIaccu(UIMPOBATh OKCH/IBI U OCHOBAHUS 110 CBOMCTBAM, KUCIIOTHI M COJIH 10 COCTaBY;

* OMKCHIBATh COCTaB, CBOMCTBA U 3HAYEHHUE (B MPUPOJAE U MPAKTUUYECKON JEATEeIbHOCTH YeJIOBEKa)
MIPOCTHIX BEIIECTB — KHUCIOPO/Ia U BOJIOPOA;

* JaBaTh CPABHUTEIbHYIO XapaKTEPUCTUKY XMMHYECKUX 3JIEMEHTOB U BAXKHEWUIIUX COEIWHEHUN
€CTECTBEHHBIX CEMEHCTB IIEeJI0YHBIX METAJUIOB U TaJIOTCHOB;

* TI0JIb30BATHCS JTAOOPATOPHBIM 000PYAOBAHHEM U XUMHUYECKOH MOCYIO0H;

* IPOBOJIUTH HECJIOKHBIE XUMUYECKHUE OMBITHI U HAOJIOICHUS 32 N3MEHCHUSIMU CBOMCTB BEILIECTB B
mporiecce WX MpeBpalleHuil; cOoOMI0AaTh MpaBWia TEXHUKH OE30MacHOCTH TIPU TPOBEICHHUU
HaOJIIOIEHUI U OIIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KUCIOTHI U IIENOYM, MOJb3YSICh WHIMKATOpaMHU; OCO3HABaTh
HE00XO0IMMOCTh COOIIOICHHS Mep O€30MacCHOCTH MIPHU OOpAIIEHUH C KUCIOTAaMU U IIEI0YaMH.

* TPaMOTHO O0OpAaIIaThCs C BEIIECTBAMU B IIOBCETHEBHOM KU3HU;

* OCO3HAaBaThb HEOOXOAUMOCTb COOJIIOJICHUS MPAaBWJI SKOJOTHYECKH O€30MacHOro IOBEJACHHUS B
OKpY>Karolle NpUpOHON CPEE;

* IOHUMATh CMBICI U HEOOXOJUMOCTh COOJIOCHUS MPEAIUCAaHUN, PeIaraéMbIX B UHCTPYKLUAX
10 UCIIOJIb30BAHMIO JIEKAPCTB, CPEICTB OBITOBOM XUMHUH U JP.;

* UCIIOJIb30BaTh pUOOpETEHHBIE KJIFOUEBbIE KOMITETEHTHOCTH pu BBITIOJTHCHHUH
HCCIIEIOBATENIbCKUX TPOEKTOB MO W3YYEHHUIO CBOWCTB, CMOCOOOB MONYYEHHUS U PACIO3HABAHUS
BELIECTB;

* pa3BMBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTb, WCIONB3YSl CPEICTBA YCTHOM M MHCHMEHHOM
KOMMYHHKAIUd Tpu paboTe C TeKcTaMu Yy4yeOHHKAa U  JOMOJHUTEIbHOW JHUTEepaTypou,
CIPaBOYHBIMU TaONWIIAaMHU, MPOSBISATH TOTOBHOCTh K YBRXEHHID HWHOW TOYKM 3pEHUS TIpU
00CYXXJIEHIH pe3yJIbTaTOB BBIITOJIHEHHOMN pabOTHI;

* OOBEKTHBHO OIICHMBATh MH(OPMALMIO O BEHIECTBAX M XMMHYECKUX Ipoleccax, KPUTHUYECKU
OTHOCUTBCSI K TIICEBJIOHAYyYHOW HHpOpMAIMK, HEI0OpOCOBECTHOW pekjiaMe, Kacaroleics
WCIOJIb30BAaHHUS Pa3IMYHBIX BEIIECTB.

* O0BSACHATH CYyTh XMMHUYECKUX MPOIECCOB U MX MPUHIUIUATHHOE OTINYHE OT (PU3HUECKHUX;

* HA3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIUH;

* yCTaHABIUBATh MPUHAAIS)KHOCTh XUMHUYECKONH pEaKlUU K OMpeneIEHHOMY THIY 10 OJHOMY W3
KJIACCU(UKALMOHHBIX TMPU3HAKOB: 1) MO YHCIy M COCTaBY MCXOJIHBIX BEHIECTB M TMPOAYKTOB
peaknuu (peakiuyd COSTUHEHHUS, PA3JIOKEHUS, 3aMEIICHUS U OOMEHa); 2) M0 BBIJACICHHUIO WU
MOTJIOLIEHUIO TEIUIOTHl (peakluHd 3K30TePMUYECKHE W DHIOTEPMHUYECKHE); 3) M0 H3MEHEHUIO
CTETIEHEW OKHUCIICHHUS XHUMHUYECKHUX DJIEMEHTOB (PEaKIUU OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE);
4) o 06paTUMOCTH Tporiecca (peakiuu 0OpaTUMbIe U HEOOpaTUMBIE);

* HA3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEAKIUH;



* Ha3bIBaTh (PAKTOPHI, BIUSIOIINE HA CMEIIEHHE XMMUYECKOTO pPaBHOBECHS;
* COCTaBJIAITh YPaBHEHMsSI JEKTPOIUTUUECKON OUCCOLMALMU KHUCIIOT, LIEJI0UeH, COJIEH; IOJHBIE U
COKpalléHHBbIE  HOHHBIE  YpPaBHEHUS  peakuuii  oOMeHa;  ypaBHEHHS  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUN;
* IPOTHO3MPOBATh NMPOJYKThI XUMUYECKUX peakLuil o GpopMmynam/Ha3BaHUSIM UCXOJHBIX BEILECTB;
OIpeIeNIATh UCXOIHbIE BEILECTBa 10 (hopMysiaM/Ha3BaHUSIM IIPOAYKTOB PEAKIIMH;
* COCTaBJIATh yPaBHEHUs PEAaKLUMH, COOTBETCTBYIOLUIMX IIOCIEIOBATENBHOCTH  («IIEMOYKE))
IIPEBPALICHUI HEOPTaHUYECKUX BEUIECTB Pa3IMYHbIX KJIACCOB;
* BBISIBJISITH B IIPOLIECCE DKCIIEPUMEHTA PU3HAKH, CBUJETEIBCTBYIOIINE O IPOTEKAHUN XUMUYECKON
peakuuu;
* IPUTOTOBJIATH PACTBOPEHI C ONPEACIIEHHON MAacCOBOM J0JI€H PACTBOPEHHOIO BEILLIECTBA;
* ONPEAEIIATh XapaKTep Cpellbl BOAHBIX PACTBOPOB KHUCIOT U ILEIOYEH MO M3MEHEHHIO OKPACKH
UHMKaTOPOB;
* IPOBOAMTH KAa4ECTBEHHBIE PEAKIUH, NOATBEP)KIAIONINE HAJIWYUE B BOAHBIX PACTBOPAX BEILLECTB
OTJENbHBIX KATHOHOB Y aHUOHOB.
B pesyinbrare u3ydeHus Kypca XMMHH 8 Kj1acca B OCHOBHOM IIKOJI€ BBINTYCKHUK HAYYHThCH:
e  XapaKTepu30BaTh OCHOBHBIE METO/bl IO3HAHMS: HAONIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT;
®  ONUCHIBaTh CBOMCTBA TBEPJBIX, )KHUJIKUX, Ta3000pa3HbIX BEUIECTB, BBIACISASA UX CYILIECTBEHHBIE
IPU3HAKU;
®  pacKpbIBaTb CMBICI OCHOBHBIX XMMHUYECKHMX IOHATHM «aTOM», «MOJEKYJa», «XUMHUYECKUN
AIIEMEHT», «IIPOCTOE BELIECTBOY, «CI0KHOE BELIECTBOY, «BAJICHTHOCTDY, «XUMUYECKAs PEAKIUI»,
UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;
®  pacKpbIBaTb CMBICJI 3aKOHOB COXPAaHEHHUS MAacChl BEILLECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;
®  pa3nuyaTh XMMUYECKHE U (PU3HUECKUE SIBICHMUS;
e  Ha3bIBaTb XUMUYECKHE JIEMEHTHI;
®  OIpeAensaTh COCTaB BEIIECTB M0 UX (GopMyiaM;
®  OIpEAeNATh BAJEHTHOCTb aTOMa 3JIEMEHTA B COCIMHEHUSX;
®  OIpEeAeNATh TUI XUMHUYECKHUX PEaKIIHi;
e  Ha3bIBaTh NPU3HAKU U YCIOBHS MPOTEKAHUS XUMUYECKUX PEaKIUii;
®  BBIIBJIATH [PU3HAKH, CBHUJETEIbCTBYIOIIUME O TMPOTEKAHUM XUMHYECKONW peakUuu MpH
BBIMIOJTHEHUH XUMHUYECKOIO OIbITA;
®  COCTaBJATH (hOPMYJIbl OMHAPHBIX COEAMHEHUIA;
®  COCTaBJIATh YPAaBHEHMSI XUMUYECKUX PEAKIUIL;
e  co0Omoaarh mpaBuiia 6€30MacHOi paboOThI IPH MPOBEIEHUH OIIBITOB;
®  [0JIb30BaThCA J1a0OPATOPHBIM 000PYIOBAHUEM U MTOCYI0M;
®  BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB;
®  BBIYUCISATH MAaCCOBYIO JIOJIF0 XUMHUYECKOI0 JIEMEHTa Mo (popmyIie coeIMHEHNUS;
®  BBIYUCIATH KOJHWYECTBO, OOBEM MJIM MacCy BeIleCTBa IO KOJIMYECTBY, 00beMy, Macce
peareHToB WU MPOAYKTOB PEaKIINH.
B pesyabTare nzyueHusi Kypca XuMuM 9 Kjiacca B OCHOBHOIM 1IKO0J1e BBIITYCKHUK HAYYUThCH:

(] XapaKTepI/ISOBaTB (1)PI3I/I'-IGCKI/IG U XUMHUYCCKHC CBOﬁCTBa HpOCTI)IX BCIIICCTB: KI/ICHOpO}Ia 158
BOJIOPO/IA;

. MoJIy4YaTh, COOMPaTh KMCIOPOI U BOJOPO/;

. pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: KUCIOPO/I, BOIOPOI;

o pacKpbIBaTh CMBICT 3aKOHA ABOTaIpo;



J PacKpbIBaTh CMBICI MOHATUHN «TEIIOBOM 3P PEKT peakumn», «MOJISPHBINA 00BEMY;

J XapakTepu30BaTh (HU3NYECKUE U XUMHUECKUE CBOMCTBA BOJIBL;

o PacKpbIBaTh CMBICII IOHATHUS «PACTBOP»;

o BBIUUCIIATh MACCOBYIO J0JIF0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

. IIPUTOTOBIIATE PACTBOPHI C ONPEACIICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

° Ha3bIBaTb COCAUMHCHUA N3YUCHHBIX KJIIACCOB HCOPIraHNYCCKUX BCUICCTB,

o XapakTepu3oBaTh (GU3NYECKNE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX

BEIIIECTB: OKCUIOB, KMCJIOT, OCHOBAHUI, COJICH;

L4 OIIPECACIIATh IIPUHAAJICKHOCTDE BCIICCTB K OIMPCACIICHHOMY KJIacCy COCHHHCHHﬁ;
L4 COCTaBJIATH (bOpMy.HbI HCOPTraHNYCCKUX COCI[I/IHCHI/If/'I HU3YUCHHBIX KJIACCOB;
° MMPOBOAWUTL  OIBITBI, IMOATBCPXKAAOIMUC XHUMHNYCCKUC CBOICTBa HU3Y4YCHHBIX KJIAaCCOB

HCOPraHNYCCKUX BCILICCTB,

. pacno3HaBaTh OIBITHBIM IIYTEM pPAaCTBOPHl KHUCJIOT M ILIEJIOYEHd IO HM3MEHEHUIO OKPACKHU
MHUKATOpa;

. XapaKTEepU30BaTh B3aUMOCBS3b MEXY KJIACCAMU HEOPTAHUYECKUX COECUHEHUN;

. packpsiBaTh cMbici [lepuonnueckoro 3akona .M. Menaeneena;

J OOBSICHATH (PU3UYECKUN CMBICT aTOMHOTO (ITOPSAKOBOr0) HOMEpPA XMMHUYECKOTO DJIEMEHTa,
HOMEPOB I'PYIIBI M IeproJia B nepuoanudeckon cucreme [1.1. Menneneesa;

. OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHS CTPOCHHSI aTOMOB, CBOWCTB 3JIEMEHTOB B Mpejeniax
MaJibIX IIEPUOJIOB U IVIABHBIX MTOATPYIII;

. XapaKTepu30BaTh XHUMHUYECKHE DBJIEMEHTHl (0T BOAOpOAAa A0 KalbliUg) Ha OCHOBE UX
MoJIOXKeHUd B nepuoanueckoit cucreme .M. MenaeneeBa 1 0cCOOEHHOCTEH CTPOEHUSI UX aTOMOB;

. COCTaBJISITh CXEMbl CTPOCHHSI aTOMOB MepBbIX 20 31eMeHTOB nepuoauyeckor cucremsl (.M.
Menpaeneena;

J PacKpbIBaTh CMBICI MOHATUN: «XUMHUYECKASI CBSI3bY», «3JIEKTPOOTPULIATEIBHOCTDY;

J XapaKTepu30BaTh 3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUIMUECKOMN
pelIeTKy;

o OIIPEAEIIATh BUJ XUMUYECKON CBA3H B HEOPTaHUYECKUX COCIMHEHUSX;

o n300pakaTh CXEMbl CTPOCHMS MOJIEKYJ BEILIeCTB, OOpa30BaHHBIX pPAa3HBIMH BUIAMHU

XUMHUYCCKUX CB$[3CI\/'I;

L4 PaCKpLIBATh CMBICJI MMOHSATHUH «KHUOHY, «KaTHUOH», «aHHOH», «OJICKTPOJIUTEI»,
CHEJJICKTPOIIUTBD?, <«QJCKTPOJIIUTHUYUCCKAA AUCCOLUAIUA», «OKUCIUTCIIb)», «CTCICHb OKHCIICHUA»
«BOCCTAHOBHTCIIb», KOKHCIICHUC), KBOCCTAHOBJICHUC),

o OTIPEIENIATh CTEIEHb OKHUCIICHUS aTOMa DJIEMEHTA B COCIMHEHHH,
L] paCKpI)IBaTB CMBICJII TeOpI/H/I BJ'IGKTPOJ'H/ITI/I‘-IGCKOI\/’I JUCCOIIMAIINH;

o COCTABJISATh YPABHEHUS SJICKTPOIUTHUECKON JUCCOIMAIIIK KHCIIOT, MIEI0YeH, COJIeH;

o OOBSICHATh CYIIHOCTh TIPOIIECCa AIEKTPOJIMTUYCCKON JUCCOIMAIIMM M PEaKIUid HOHHOTO
oOMmeHa;

L] COCTABJIATH ITOJITHBIC U COKpaHIeHHBIe NOHHBIC ypaBHeHI/Iﬂ peaKHI/II/I O6MeHa;

L] OHpe}]eHﬂTB BO3MOXHOCTbH HpOTeKaHI/Iﬂ peaKI_[I/Iﬁ HNOHHOTO O6MeHa;

o MIPOBOJIUTH PEAKIIMHU, TIOATBEPIKIAIOIINE KAUeCTBEHHBIN COCTAB PA3JINYHBIX BEIIECTB;

o OTIPENIENIATh OKHCIUTEb U BOCCTAHOBUTEID;

L] COCTaBJIATH ypaBHeHI/Iﬂ OKHUCINUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKHHﬁ;

o Ha3bIBaTh ()AaKTOPHI, BIUAIONIME HA CKOPOCTh XMMUYECKON peaKIui;

L4 KJ'IaCCI/I(I)I/II_[I/IPOBaTL XUMHUYCCKUEC PCAKINU 1O PA3JIMIYHBIM IIPU3HAKAM;



L4 XapaKTEPU30BaTh B3aNMOCBA3b MCXKIY COCTaBOM, CTPOCHUEM U CBOMCTBaMH HEMCTAJIIIOB,

. MPOBOANUTH OMBITHl MO TOTYYCHHIO, COOMPAHUI0O W H3YyYCHUIO XUMHYECKHX CBOMHCTB
ra3000pa3HBIX BEIIECTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;

. pacmo3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YIVICKHUCIBIA a3 U aMMHAK;

° XapaKTepHU30BaTh B3aUMOCBSI3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMHU METAILJIOB;

. Ha3bIBAaTh OPTAaHUYECKUE BEIIECTBA MO WX (opmyse: MeTaH, 3TaH, 3TUJIICH, METAaHOJ, STaHOII,

TIMOEPHUH, YKCYCHAsA KHCIO0TAa, aMHHOYKCYCHasA KHUCJIOTa, CT€apuHOBAsA KHUCIIOTA, OJICHMHOBAA
KHCJIO0Ta, I'NTFOKO34a,

J OLICHMBATh BIMSHUE XUMUYECKOTO 3arpsiI3HEHUS OKPY>KAIOILEH Cpe/ibl HA OPraHNU3M UEJIOBEKa,
o IpaMOTHO 00OpallaThCs C BEIIECTBAMHU B IIOBCEIHEBHOM JKU3HU
o OIpeNIeNIATh BO3MOXKHOCTh IPOTEKaHUs PEaKLUH HEKOTOPBIX IpeACcTaBUTENe OpraHuYecKux

BELIECTB C KMCIOPOI0M, BOJOPOIOM, METAINIAMHU, OCHOBaHUSIMH, FaJIOT€HAMHU.
BrIlTyCKHHK OBJ1aJIeeT CUCTEMON XUMUYECKUX IIOHATUM U 3HAHUN U CMOKET IIPUMEHSTh UX B CBOEH
KU3HU.
3. Coep:kanne y4eOHOro Kypca
Conep:xanue Kypca «Xumus. 8 Kiace»

BBenenue (4 u)

XUMHsL — HayKa O BEIIECTBAX, X CBOMCTBAX U NPEBPAILECHUSX.

[ToHsATHE O XUMHUYECKOM 3JeMeHTe M (opMax €ro CylecTBOBaHMs: CBOOOJHBIX aToOMax,
MIPOCTBIX U CJIOKHBIX BELIECTBAX.

[TpeBpamenust BemecTB. OTIHYNE XUMHUYECKHX PEaKIUi OT (pU3MUYecKuX siBJICHUU. Poib
XUMUH B KU3HU 9eJIOBeKa. XeMODUIUSI U XeMOpoOusl.

KpaTkue cBeneHus M3 UCTOPUM BO3HMKHOBEHHS U pa3BUTHUs xumuu. Ilepuox anxumun.
[Tonstue o punocodpckom kamue. Xumus B XV B. Pazsutre xumun Ha Pycu. Posib oTedecTBeHHBIX
YUYEHBIX B CTAaHOBJIEHHMHM XMMHUYEeCKOM Haykun — pabotel M. B. Jlomonocosa, A. M. byrneposa, I.
N. Menneneesa.

XVMHYECKasi CUMBOJIMKA. 3HAKU XUMHUYECKUX DJIEMEHTOB U IPOUCXOXKICHUE UX Ha3BaHMM.
Xumnueckue Gopmynbsl. MHnekcsl u ko3¢ puimenTsl. OTHOCUTENbHBIE aTOMHAsE U MOJIEKYJIsIpHas
Macchl. Pacuetr MaccoBoOi JOJIM XUMUYECKOTO 3JI€MEHTa 1o (popMyIie BEelecTBa.

ITepuonnueckas cucrema xumMuieckux 3yemMeHToB . . MenaeneeBa, ee CTpyKTypa: Majble
1 OoJbllIMe MEepPUOJIbl, TPYIIbI U NOArPYMNIHI (IV1aBHAs U noboyHas). [lepuoanueckas cucrema Kak
CIPaBOYHOE MIOCOOME IS MOJIYyUYEHHUS CBEJCHUM O XUMUYECKUX JIEMEHTaX.

Pacuernbie 3apaun. 1. HaxoxkaeHne OTHOCUTENBHON MOJIEKYISIPHOM MacChl BELIECTBA IO
ero Xxummuueckoi hopmyie. 2. Boraucnenue MaccoBoi 10JI1 XUMUYECKOTO 3JIEMEHTA B BEILIECTBE 10
ero opmyie.

JlabopaTopHuslii onbIiT Ne 1.CpaBHEeHHE CBOMCTB TBEPABIX KPUCTAIUIMUECKUX BEIIECTB U
pacTBOpPOB.

JlaGoparopubiii onbiT Ne 2. CpaBHEHUE CKOPOCTH HCHApeHUs BOJbI, OJICKOJIOHA H
STHJIOBOTO CIIUPTa ¢ QUIBTPOBAIBHON OyMaru.

TEMA 1

ATOMBI XUMHYECKHX 3JIEMEHTOB (8§ u)

AToMbl Kak (opMa CyIIECTBOBaHMS XUMHYECKUX 3JeMEHTOB. OCHOBHBIE CBEICHHS O
CTpoeHHMH aToMmoB. Jloka3aTenbcTBa CIOXKHOCTH cTpoeHMs aromoB. OmnbiTel Pesepdopaa.
[InanerapHast MOJENb CTPOEHUS aTOMa.

CoctaB aTOMHBIX sfiJep: MPOTOHbI W HeHTpoHbl. OTHOCUTENbHAas aTOMHas Macca.
B3aumocBsI3p NOHATUN «IIPOTOH», «HEUTPOHY», KOTHOCUTEIIbHAS aTOMHAs Maccay.

M3MeHeHue yncia IpoTOHOB B Ape aTOMa — 00pa30BaHHE HOBBIX XMMUYECKHUX 3JIEMEHTOB.



M3MmeHeHre 4Yncia HEWTPOHOB B siApe aTomMa — oOpa3zoBanue u30TonoB. CoBpeMEHHOE
onpeieJICHUE MOHITHS «XUMUYECKUU »yeMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJIHOTO
XUMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOCHHE AIIEKTPOHHBIX 000J0YEK aTOMOB XMMHUYECKHX 3ieMeHTOB Ne 1—20
nepuoanueckon cucremsl . M. MenneneeBa. IlonsiTue O 3aBEpIIEHHOM UM HE3aBEPIICHHOM
ANEKTPOHHOM CJI0€ (SHEPTeTUYECKOM YPOBHE).

Ilepnonnueckas cucrtema XxuMudeckux 3neMmeHToB [[. . MenzeneeBa u cTpoeHne aToOMOB:
(bu3nyecKuil CMBICI MOPSIAKOBOIO HOMEpA 3JIEMEHTa, HOMEpa IPYIIIbI, HOMEpa MepUoa.

W3meHeHue uuciia 3JIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aroMa XMMHYECKOTO
JJIEeMEHTa — O00pa30BaHUE TOJOKUTEIBHBIX M OTPULIATEIBHBIX HOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaMl METAJJIOB M HeMeTaIoB. [IpUuYMHBI M3MEHEHHUS METAUIMYECKUX U HEMEeTaUIMYeCKHUX
CBOMCTB B II€pUOAaX U Irpymnmnax.

OO0pasoBanue OumHapHBIX coenuHeHui. [lonsTre 00 woHHOIN cBsizu. Cxembl 00pazoBaHUs
HMOHHOM CBSI3H.

B3aumopeiicTBue aTOMOB XMMHYECKHUX JJIEMEHTOB-HEMETAJUIOB MEXIy co0oil —
o0Opa3oBaHHe JBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemiecTB. KoBaneHTHasi HemoyspHas XUMHUYecKas
CBSI3b. DIIEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3anMopelicTBE aTOMOB XMMHYECKHMX DJIEMEHTOB-HEMETAJUIOB MEXIy CO00H —
oOpa3oBaHue OWHApPHBIX COCAWHCHHNA HEMETAIOB. ODJIEKTPOOTPHIATEIbHOCTh. [loHsATHE O
KOBAQJICHTHOM IIOJIAPHOM CBSI3HU.

B3aumoelicTBe aTOMOB XMMHYECKHX JJIEMEHTOB-METAJUIOB MKy cO00H — oOpazoBaHue
METaJUIMYECKUX KpUCTAILIOB. [IoHATHE O MeTauIMuecKO! CBSI3HU.

JemoHcTpanuu. Mogenn aroMOB XHUMHUYECKHMX 3JeMeHTOB. Ilepmomnueckass cucrema
xumuueckux sneMeHnToB /Jl. . Menaeneesa.

Jladoparopubiii onbIT Ne 3. MogenupoBaHue NpUHLMNA ACHCTBUS CKaHUPYIOLIETO
MHUKPOCKOTIA.

JlabopaTopHblii onbIT Ne 4. 3roToBienue Mojeneit MojieKysl OMHapHBIX COETUHEHUH.

TEMA 2

IIpocTbie BemecTBa (6 u)

[TonoxeHne METAIJIOB U HEMETAUIOB B MEPUOAUYECKON CHCTEME XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. Baxueline MpoCThIE BEIIECTBA — METAJUIbL: KEJIE30, ATFOMUHUM, KaJbLUMH,
MarHui, HaTpu, kanuil. Ooume pusnyeckre cBocTBa METAIIIOB.

BaxxHeilimue mpocTeie BellecTBa — HEMETaIbl, O00pa30BaHHBIE AaTOMAaMH KHCIOPOa,
BOZOpOJa, a3oTa, cepwl, docdopa, yriepoga. CrocoOHOCT, aTOMOB XMMUYECKUX JJIEMEHTOB K
00pa30BaHHMIO HECKOJBKUX TPOCTHIX BEIIECTB — AUIOTPOIHUS. AJUIOTPONHBIE MOIUPUKAINU
Kucinopona, pocdopa u oyoBa. Meraminyeckue 1 HEMETANIMYECKUE CBOWCTBA IMPOCTHIX BEILIECTB.
OTHOCHUTENBHOCTD JICJICHUS TPOCTHIX BEIIECTB HA METAJIIIBI U HEMETAJIIIBI.

ITocTostnrass ABoragpo. KommuectBo BemecrBa. Monb. MoisspHas macca. MosipHBIN
0o0BeM ra3oo0pa3HbIX BemiecTB. KpaTHble eIMHMIIBI KOJWYECTBA BEIIECTBA — MHUJUIUMOND U
KWIOMOJIb, MWUIMMOJISIPHAsE W KWJIOMOJISIpHAs MacChl  BEIIECTBa, MWUIMMOJSPHBIA U
KHJIOMOJISIPHBIN 00bEeMBI Ta3000pa3HbIX BEIIECTB.

Pacuerbl ¢ uHCNONB30BAHMEM TOHSATHUN «KOJMYECTBO BEIIECTBA», «MOJSIpHAs Maccay,
«MOJISIPHBIN 00bEM T'a30B», «UUCIO ABOTAAPOY».

Pacyernble 3a1a4n.

1. Beruucnenue MOJIIpHON MacChl BEMIECTB TI0 XUMUYECKUM (OpMyIiam.

2. PacueTbl ¢ HCIOJIb30BAHHWEM IMOHATHH «KOJIMYECTBO BEIIECTBA», «MOJISIpPHAs Maccay,
«MOJISIPHBIN 00bEM Ta30B », « UUCIO0 ABOTAIPO ».



Jemouncrpanun. O6pasiel metamwioB. [lomyuenue o3ona. OOpa3iisl O6EIOTO U CEPOTO OJIOBA,
6eroro u kpacHoro ¢ocdopa. HekoTopsie MeTayuibl 1 HEMETaTbl KOJTMYECTBOM BeliecTBa 1 MOJIb.
Monens MossipHOro 00beMa ra3000pa3HbIX BEIIECTB.

JlabopaTopHblii onbIT Ne 5.03HaKOMIIEHHE C KOJUIEKIIMEN METAJLIOB.

JlaGopaTtopHbiii onbIT Ne 6. O3HaKOMJICHHE C KOJUICKIIMEH HEMETAJIIIOB.

TEMA 3

CoennHeHUs] XHMHYECKHUX 3J1eMeHTOB (/4 u)

Crenenp oxucinenus. OmnpeneneHHe CTENEHU OKHUCIECHUS 3JIEMEHTOB IO XUMHYECKOU
dbopmyne coenunenus. CocraBieHue ¢GopMyn OWHAPHBIX COSAMHEHHWH, OOIMMI Cmocod ux
Ha3bIBaHUs. BUHApHBIE COEAMHEHUS: OKCUIBI, XJIOPUABI, Cyabhuabl u ap. CocraBieHue ux GopmyIl.
[IpencraBuTenu OKCHIOB: BOJA, YIVIEKUCIBIN Ta3 M HerauleHas u3BecThb. [IpencraBurenu neTyunx
BOJOPOJHBIX COSMHEHUN: XJIOPOBOAOPO U aMMUAK.

OcHOBaHMsI, MX COCTaB M Ha3BaHWA. PacTBOPHMMOCTb OCHOBaHMK B Boje. Tabiuma
PacTBOPUMOCTH THAPOKCHAOB U cosieid B Boxe. IlpencraButenu mienodei: TUAPOKCUIBI HATPHUS,
Kamuss W Kanbius. lloHsTue o kadecTBeHHBIX peakiusax. Wuaukatopsl. M3MeHeHue OKpacku
WHMKATOPOB B LIEIOYHON Cpefe.

Kucnotsl, ux coctaB u Ha3zBanus. Knaccudukanus kucnot. [IpencraButenu KUCIoT: cepHas,
CoJIsiHas M a30THas. M3MeHeHue OKpacku HHIMKATOPOB B KUCIOTHOU Cpefie.

Conu kak TPOU3BOAHBIE KUCIOT W OCHOBaHWM. WX coctaB u Ha3BaHus. PacTBopumocTh
cozeii B Bojie. [IpencraBurenu comeii: xJiopua HaTpusi, kKapooHaT U GocdaT KaibIusl.

AMopdHBIE 1 KPUCTAJUINIECKHE BEIIECTBA.

MexMonekynsipHble  B3aUMOJAEUCTBUA. THUIBI KPUCTAIMYECKHX PEHIETOK: HOHHAf,
aTOMHasi, MOJIEKYJIIpHas U MeTaJUIMuecKas. 3aBHUCHUMOCTh CBOICTB BEIIECTB OT THUIIOB
KPUCTATTNYECKUX PELIETOK.

BermecTBa MOJEKYJISAPHOTO U HEMOJIEKYISPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa st
BELIECTB MOJIEKYJISIPHOTO CTPOEHHUSI.

Uuctble BemectBa M cMecu. llpumepsl >KMIKHMX, TBEPABIX M Ta3000pa3HbIX cMeceH.
CaolicTBa 4MCTHIX BelecTB U cMecel. Ix coctaB. MaccoBast 1 00beMHast 1011 KOMIIOHEHTA CMECH.
Pacuersl, cBsi3aHHBIE C UCIIOIB30BAHUEM TOHSATHUS «OJIS.

Pacuernbie 3agauu. 1. Pacyer maccoBoli W OOBEMHOH Joyieli KOMIOHEHTOB CMECU
BeniecTB. 2. BrpluncieHne MaccoBOM [JOJM BEIECTBA B pPAcTBOpPE IO H3BECTHOM Macce
PacTBOPEHHOTO BELLIECTBA U MAacCE PACTBOPUTENS. 3. BbrunciaeHne Macchl pacTBOPSEMOro BELIECTBa
U pacTBOPUTEINS, HEOOXOJUMBIX JJIsi IPUTOTOBJIEHUS ONPEAEICHHON Macchl pacTBOpa C M3BECTHOM
MacCOBOH J0JI€l paCTBOPEHHOT'O BEILIECTBA.

JemoncTpanuu. OOpa3ibl  OKCHIOB, KHUCIOT, OCHOBaHMH U cosned. Mogenu
KPUCTAJUTMYECKUX PEIIETOK XJIOpUaa HaTpus, anMasza, okcuga yriaepoma (IV). BspeiB cMmecu
BOJI0poAa ¢ Bo3ayxoM. CriocoOsl pazneneHus cMeceid. JIuCTUIIsus BOIbI.

JlaGopaTopHble ONBITHI:

Ne7. O3HakoOMIIEHHE C KOJIJIEKIIMEN OKCHJIOB.

Ne8. O3HakomII€HHE CO CBOMCTBAMHU aMMHUAKa.

Ne9. KauecTBeHHas peakiys Ha YTIEKUCIIbIN Tas3.

Nel0. Onpenenenue pH pacTBOpoB KUCIOTHI, IIEIOYH U BOJIBI.

Nell. Onpenenenne pH TUMOHHOTO U sIGJIOUHOTO COKOB Ha cpe3e II0J0B.

Nel12. O3gakomiieHHEe ¢ KOJUIEKIIUEN COJIEH.

Nel3. O3nakomiieHUE C KOJIJIEKLMEN BEUIECTB C Pa3HbIM TUIIOM KPUCTANTMYECKON PEIETKH.
N3roroBnenue Moaenel KpUCTAUNIMYECKUX PEIIETOK.

Nel4. O3nakomiieHue ¢ 00pa3oM ropHON MOPOIBI.



TEMA 4

HN3meHeHnns, mpoucxoasinue ¢ Bemecrsamu (12u)

IlonsiTHE SBIIEHUN KaK U3MEHEHUH, MPOUCXOIAIIUX C BEIIECTBAMU. SIBIICHUs, CBSI3aHHBIE C
U3MEHEHHEM KPUCTAJZIMUYECKOIO CTPOEHHUS BEIIECTBA IIPM IIOCTOSIHHOM €ro COCTaBe,
¢usnyeckue sBieHus. Pusznmyeckue SBJIEHUS B XUMHUU: JUCTWULILKA, KpUCTaJUIM3aLus,
BBINTAPUBAHNE M BO3IOHKA BEILECTB, IEHTPU(PYTUPOBAHUE.

SIBneHMs, CBA3aHHBIE C W3MEHEHHEM COCTaBa BEIECTBA, — XHWMHUYECKUE PpEaKLHUU.
[Ipu3Haku K yciaoBUs NPOTEKaHUA XMMUYECKUX peakuuil. [loHsTHE 00 3K30- U SHIOTEPMHUUYECKUX
peakuusax. Peakiyuy ropeHust Kak 4acTHBIM Cioydaill dK30TEPMHUYECKHX DPEAKIMM, MPOTEKAIOUX C
BBIJIEJICHUEM CBETA.

3aKOH COXpaHEHHUS MAacChl BELIECTB. XUMHYECKHE YpaBHEHMs. 3HAY€HHE HHJIEKCOB U
kodpunnenToB. CocraBieHne ypaBHEHHH XUMHUECKUX PEAKLIUH.

Pacuersl 1o xumuueckuM YypaBHEHMsM. PelieHne 3amad Ha HaXOXJAECHHE KOJUYECTBA
BEIIECTBA, MAacChl WM 00bEMa MPOJYKTA PEAKIUU 110 KOJUYECTBY BEILIECTBA, Macce WU 00beMy
HCXOJHOTO BellecTBa. PacdeTsl ¢ MCNOIb30BAaHUEM IMOHATHS «IOJIS», KOTJa HCXOJHOE BELIECTBO
JAaHO B BMJIE pacTBOpa C 3aJaHHOW MacCOBOHM [JOJIE pacTBOPEHHOIO BEUIECTBA WM COIEPIKUT
OIIPEAEICHHYIO JOJIIO TPUMECEH.

Peakunn pasnoxenus. IloHsTHe O CKOpOCTM XMMHUYECKMX peakuuid. Karammsatopsl.
DepMEHTHI.

Peakuuu coenunenus. Karanutuueckue M HekataauTHueckue peakuuu. OOpaTumble U
HEOOpaTHUMBIE PEAKIIHH.

Peakuun  3aMenieHus.  OINEKTPOXMMHMYECKMM  psl  HalpsOKEHUHM  METaUIOB,  €ro
WCIIOJIb30BAaHUE U1l IPOrHO3UPOBAHUS BO3MOXKHOCTH IPOTEKAHUS PEAKLHUNA MEXKIY METAUIAaMHU U
pacTBOopamMH KHCIOT. Peaknuu BBITECHEHHS OJHMX METAUIOB M3 PacTBOPOB UX COJIEH IPYTMMH
MeTaJlJIaMHU.

Peakuuu oOmena. Peaknuu HeWTpanu3auuu. YCIIOBUS NPOTEKaHUS peakuuid oOMeHa B
pacTBopax 10 KOHIIA.

Tunel XUMUYECKMX peakuud (IO MPU3HAKY «YHMCIO M COCTAaB MCXOJHBIX BEIIECTB U
MIPOJIYKTOB pEaKklUn») Ha MpUMeEpPEe CBOICTB BOJbI. Peakius pasnokeHHs — 3IJIEKTPOJIU3 BOJIBI.
Peakuuu coequHeHMs — B3aUMOJEHCTBHE BOJBI C OKCHUAAMM METAUIOB M HemeTayioB. IlonsATne
«TUApOKCUAB». Peaknum  3amemeHuss —  B3aUMOACWCTBME BOJABI C  ULICJIOYHBIMM U
IIeJI0YHO3EMENIbHBIMU MeTau1aMu. Peakuinun oOMeHa (Ha mpuMepe MMIponn3a cyabhuaa alfoMUHUSL
1 KapOuia KanbLus).

Pacyernble 3a1a4n.

1. BpluucieHue no XUMHYECKUM YpaBHEHHMSIM MacChl WM KOJUYECTBAa BEILECTBA IO
M3BECTHOM Macce WIM KOJIMYECTBY BELIECTBA OAHOIO M3 BCTYMAIOIIMX B PEAKLUIO BEUIECTB WIIU
MIPOJYKTOB PEAKINH.

2. Briuucnenue mMacchl (KOJIMYeCTBa BEIIECTBA, 00beMa) MPOIYKTa pEeaKIMK, €CIIU U3BECTHA
Macca MCXOJIHOTO BEIIECTBA, COAEPIKAIIETO ONPEIEICHHYIO JOII0 IPUMECEN.

3. Beruuciienue macchl (KOJIMYECTBA BELIECTBA, 00beMa) MPOAYKTa PEeaKLUH, €CII U3BECTHA
Macca pacTBOpa U MaccoBas J0JIs1 paCTBOPEHHOT'O BEIIECTBA.

JNemoncTpanuu. [Ipumepsl ¢usnyeckux sBIEHU: a) miaBneHue napaduHa; 0) BO3roHKa
Hona miau OeH30MHOW KHUCIIOTHI; B) pacTBOpEHHE MepMaHIraHata Kajius; T) AUGQy3ust TyIIHUCTHIX
BELIECTB C ropsilei JaMnouky HakanuBaHus. [IpuMepsl XUMHUECKUX SIBJICHUI: a) TOPEHNE MarHus,
docdopa; 0) B3auMoneHCTBHE COJSHOW KHUCIOTHI C MPaMOpPOM WM MEJIOM; B) IOJy4yeHUE
ruapokcuaa menu (11); r) pactBopeHue Noay4yeHHOT0 THAPOKCHIA B KUCIOTaX; 1) B3aUMOIEHCTBUE
okcuna menu (ll) ¢ cepHoil KuCIIOTOI MpU HarpeBaHuM; €) pa3ioKeHUE MepMaHraHaTa Kajius; )



B3aMMOJICHCTBUE pa30aBICHHBIX KUCIOT C METAJUIAMH; 3) Pa3lioKeHUE MEPOKCHIA BOJIOPOAA; W)
3JEKTPOJIU3 BOJIBI.

JlabopaTopHble ONBITHI.

Ne 15. IIpokanuBanue Menu B IUIAMEHU CIUPTOBKU UJIM TOPENIKH.

Ne 16. 3amemienue meau B pactBope xsopuaa meau (1) sxenezom.

TEMA §

HpakTukym Ne 1

IIpocTeiimme onepanuu ¢ BemecTBoM (3 u)

1. IlpaBuna TeXHHMKH O€30MACHOCTH NHpHU paboTe B XUMHUEcKOM KkaOunere. IIpuembl
oOparieHus ¢ 1abopaTOpHBIM 000PYIOBAaHUEM M HATPEBATEIHLHBIMU TPUOOPAMHU.

2. HaGmroneHust 3a M3BMEHEHHUSIMHU, TIPOUCXOMSIIMMU C TOPAIIEH CBEUOM, U MX OMUCAHUE.
(Oomawnui sxcnepumenm)

3. AHanu3 Mo4BkI U BOABL. (domawnuil skchepumenn)

4. Ilpu3HaKu XUMUYECKUX PEAKIIH.

5. [IpuroroBneHue pacTBopa caxapa U OIpeejeHue MacCOBOM 10U €ro B pacTBOPE.

TEMA 6

PacTBOpenue. PacTBophl.

CBoilicTBa pacTBOPOB 3J1€KTPOJHUTOB (18 u)

PactBopenne kak  ¢usuko-xumuueckuil  mpouecc. Ilonstue o ruzgparax
Kpuctayuioruaparax. PactBopumoctb. KpuBbie pacTBOpUMOCTH Kak MOJIETh 3aBUCUMOCTH
pacTBOPUMOCTH TBEPABIX BEHIECTB OT Temreparypbl. HacblllieHHbIe, HEHACHIIICHHBIE |
MIEPECHIILIEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB ISl IPUPOABI U CENBCKOTO XO351UCTBA.

[TonsiTnie 00 SIEKTPOIUTHUECKON TUCCOLUMANUU. DIEKTPOIUTHl M  HEIIEKTPOIUTHIL.
MexaHu3M JUCCOLMALMU 3JIEKTPOJUTOB C PAa3IMUYHBIM THUIOM XUMHUYECKOW CBs3u. CTeneHb
ANEKTPONUTHYECKON quccoruanui. CHIIbHBIE U CTa0bIe AIEKTPOJIUTHI.

OCHOBHBIE TIOJOKEHUSI TEOPUU DIICKTPOIUTHYECKON mucconuanuu. VoHHBIE ypaBHEHUS
peakiuii. YCIoOBUSA TMPOTEKAHUS peaklMu OOMEHa MEXIY OJJIEKTPOJIUTaMU J0 KOHIIA B CBETE
HMOHHBIX ITPEACTABICHUM.

Krnaccudukanmst HOHOB U UX CBOMCTBA.

Kucnotel, ux kmaccudukanusa. Juccoumanus KUCIOT M UX CBOICTBA B CBETE TEOPHUH
AIEKTPOJUTUYECKON Auccouranuu. MONeKynsipHble W HWOHHBIE YPaBHEHMSI PEAKIUH KHUCIOT.
B3auMopeiicTBue KHCIOT C MeTallaMU. OJIEKTPOXMMHUYECKUN psii HANpsSIKEHUH METaslIoB.
B3anMopeiicTBue KHCIOT C OKCHAAMH METAJIOB. B3aumonelcTBHEe KUCIOT ¢ OCHOBaHUSIMU —
peakuus HeWTpanuzauuu. BsaummopeilcTBue KUCIOT ¢ colsiMu. lMcmonp3oBaHue TaOMUIBI
PaCTBOPUMOCTH JIJISl XapaKTEPUCTUKH XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBaHusl, ux kinaccuduxamnus. Jluccounamnusi OCHOBaHUM U UX CBOMCTBA B CBETE TEOPUH
BJIEKTPOJUTAYECKON aucconuanvu. B3anMoaeicTBue OCHOBaHW C KHUCIOTaMH, KHUCIOTHBIMU
OKCHIaMU | coyisiMu. Vcrionp30BaHne TabIUIIBI PACTBOPUMOCTH IS XapaKTEPUCTUKU XUMUYECKHUX
CBOMCTB OCHOBaHUM. Pa3no)keHne HepacTBOPUMBIX OCHOBAHUM MTPU HATPEBAHUH.

Conu, ux KimaccuUKalus W TUCCOLHMAIUS PAa3IMYHBIX TUNOB cojeil. CBoicTBa coleil B
CBETE TEOPHUH DIIEKTPOIUTHUECKON Auccounanuu. BzanmoaencTerue coieil ¢ MeTamiaMu, yCIOBUs
MPOTEKaHUs 3TUX peakuuid. B3aumopeiicTBue coiieil ¢ KUCIOTaMH, OCHOBAaHUSMH M COJISIMH.
Hcnons3oBanne TaOIUIBI PACTBOPUMOCTH JIJISI XapAaKTEPUCTUKU XUMHUYECKUX CBOMCTB COJICH.

O06o0menue cBeeHni 00 OKCHAaX, X KiacCU(pUKAIIMU 1 XUMUYECKIX CBOWCTBAX.

'eneTndeckue psSapl METAUIOB M HEMETAUIOB. ['eHeTHMYecKass CBsI3b MEXIY Kiaccamu
HEOPTraHUYECKHUX BEIIECTB.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTENbh U BOCCTAHOBUTENb, OKUCIECHUE



M BOCCTAHOBJICHHE.

Peaknii mOHHOTO OOMEHAa M OKMCIHMTEIHHO-BOCCTAHOBHUTENbHBIC peakuuu. CocTaBieHHE
ypaBHEHU OKUCIIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKINil METOOM IIEKTPOHHOTO OanaHca.

CBolicTBa HpPOCTBIX BEUIECTB — METAJUIOB M HEMETANIOB, KUCJIOT W COJIel B CBETE
MPEACTABICHUI 00 OKHUCIUTEIHPHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX.

JleMoHcTpanuu. VcribiTaHue BEIIECTB M KX PACTBOPOB HA 3JIEKTPONPOBOIHOCTD. [[BHKEeHHE
OKpallICHHBIX HOHOB B DJIEKTPUUYECKOM TMOJie. 3aBUCHMOCThH DJIEKTPOMPOBOIHOCTH YKCYCHOM
KHCJIOTHI OT KOHIICHTpauK. B3anmoneiicTBie 1MHKA C CEPOM, COSTHOW KUCIOTOU, XJIOPUIOM MEIH
(1. Topenne maruus. B3aumMoaelcTBUE XJIOPHOM U CEPOBOIOPOIHOM BOJIBI.

JlabopaTopHble ONBITHI:

Ne 17. B3anmoeiicTBre pacTBOPOB XJIOPH/Ia HATPUS U HUTpaTa cepedpa.
Ne 18. TonydeHne HEpaCTBOPUMOTO THIPOKCHIA U B3AUMOJICUCTBHE €T0 C KUCIOTAMH.
Ne 19. B3aumoeiicTBHE KUCIOT ¢ OCHOBAHUSIMHU

Ne 20. B3aumoeiicTBrue KMCIOT ¢ OKCUIaMU METAIJIOB

Ne 21. B3aumoeiicTBrue KMCIOT ¢ METAJJIAMHU.

Ne 22. B3aumoaeicTBrue KUCIOT C COJISIMU.

Ne 23. B3aumopelicTBye 1ienouei ¢ KUCIOTaMU.

Ne 24. B3aumoieiicTBHE IIEI0UYeH ¢ OKCHAAMHA HEMETAJIOB.

Ne 25. B3aumoieiicTBHE IIETI0OYEH ¢ COJISIMHU

Ne 26. [TomryueHne U CBOHCTBA HEPACTBOPHUMBIX OCHOBAHHH.

Ne 27. B3aumoieiicTBHE OCHOBHEIX OKCHJIOB C KHCIIOTaMHU.

Ne 28. B3aumopeiicTBre OCHOBHBIX OKCHUIOB C BOJOM.

Ne 29. B3aumoeicTBUe KMCIOTHBIX OKCHIOB C IIETOYaMU.

Ne 30. BzaumopeiicTBre KMCIOTHBIX OKCHIOB C BOIOM.

Ne 31. BzaumoeiicTBue cojiei ¢ KUCIOTaMU.

Ne 32. B3aumoieiicTBHE COJICH C IIEIOYaMU.

Ne 33. B3aumoeicTBHE COJICH C COJISIMU.

Ne 34. BzanmoielicTBrE pacTBOPOB COJIEH C METaJJIAMH.

TEMA 7
IIpakTkym Ne 2
CBoiicTBa pacTBOPOB 31eKTPoJuToB (1 ).

Pemenue skciepuMeHTaAbHBIX 3a/a4.
PesepBHoe Bpems — 2 yaca.

Conep:xanue Kypca «Xumus. 9 Kiaace»

TEMA 1. Beenenue. OOmass XapakTepuUCTUKa XUMHUYECKHX 3JIEMEHTOB U XUMHYECKHX
peakuuii. Ilepmoanuecknit 3axkoH u Ilepuonnueckas cucrtemMa XuUMU4Yeckux saemeHtoB JI. .
Menneneena (12 4)

XapakTepucTUKa DJJI€MEHTa 10 €ro mnonoxeHuro B llepuommueckon cucreme . M.
MenpeneeBa. CBOICTBa OKCHJIOB, KUCIIOT, OCHOBAHHI U COJIEH B CBETE TEOPUU DJIEKTPOIUTHIECKON
JMCCOLIMALIUN U OKUCIIEHUSI-BOCCTaHOBIIeHUS [ToHATHE 0 IepeXOoAHbIX 31eMeHTax. AMPOTEPHOCTb.
I'enetnueckuil psax nepexonHoro sieMeHTta. llepuonmueckuii 3akoH u Ilepuonnueckas cucrema
xumuueckux snemeHToB . M. MenneneeBa. XuMuueckas OpraHu3anusl >KMBOW W HEXKUBOU
pUPOIbl. XUMHUYECKUN COCTAB s/Ipa, MAaHTUU U 3€MHON KOPBI. XMMUYECKHUE 3JIEMEHTHI B KJIETKaX
KUBBIX OpraHu3MoB. Makpo- u MuKpodsieMeHThl. O0001IeHNE CBEIEHUI 0 XUMHUECKUX PEaKIUsiX.
Krnaccudukanys XuMHUECKUX peaklMi M0 pa3IMYHbIM OCHOBAHUSIM:

— IO COCTaBY U YUCIIy pearupyromux U 00pa3yronxcs BeleCTB;



— TI0 TETIOBOMY 3P PEKTY;

— 10 HaIpaBJICHUIO;

— T10 U3MEHEHHMIO CTETeHEH OKMCIIEHUS 3JIEMEHTOB, 00pa3yIOIINX pearupyromye BelecTna,;

— 1o da3ze;

— M0 HUCIIOJIb30BAHMIO KaTaau3aTropa.

[lonsiTue o0 ckopocTH XuUMHUYECKOW peakuuu. @OakTopbl, BIMAOLIME HAa CKOPOCTh
XuMHUYecKkux peakuuid. Katanuzatops! u katanus. UHruOUTOpbl. AHTHOKCHIAHTHI.

Obobwenue u cucmemamuzayusi 3Hanuti no meme Beedenue Obwas xapaxkmepucmuxa
XUMUYECKUX JlleMeHmo8 u xumuveckux peaxyuu. Ilepuoouueckuti 3axon u Ilepuoouueckas
cucmema xumudeckux 2nemenmos. /. M. Menoeneesa.

Koumponvnaa paboma 1. no meme «Beedenue. Odbwasn xapakmepucmuxka XumMudeckux
neMenmos u xumudeckux peaxyuu. Ilepuoouueckuu 3axkon u Ilepuoouueckas cucmema
xumudeckux snemenmos /. 1. Menoeneesa.

Jemoncmpayuu. Paznuunsie dopmbl Tabnui [lepuonnueckoid cuctembl. Mojenn aTOMOB
snemeHToB [—III mepuonoB. 3aBUCUMOCTb CKOPOCTHM XUMHUYECKOM pEakUMu OT MPUPOJBI
pearupyromux BelIeCTB. 3aBUCUMOCTb CKOPOCTHM XUMHUYECKOM peakUMH OT KOHUEHTpaluu
pearupyromux BeLECTB. 3aBUCUMOCTb CKOPOCTHM XHMHUYECKOW peakuuH OT  IUIOLIAIN
COTMPUKOCHOBEHHUSI PEArupyroNIMX BEMIECTB (KUISIIIUK  CJ0i»). 3aBHCUMOCTh CKOPOCTH
XUMHUYECKON peaklMMu OT TEMIEPATypbl PEearupyrolux BeUIeCTB. ['OMOI€HHBI M IeTEepOreHHBIN
katanu3bl. DepMeHTaTUBHBIN KaTtanu3. THrubuposanue.

Jlabopamopnvie onvimul. [lonydyeHue THApOKCHIAa LIMHKA U HMCCIEIOBAHHWE €r0 CBOMCTB.
MonenupoBaHue MOCTPOCHUS MEPUOIUYECKON TaOMUIBl. 3aMelIeHHE KeIe30M MEIH B pacTBOpeE
cynbdparta meau (II). 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIUU OT MPUPOJBI pEarupyromux
BEILIECTB HA IMpPUMEpPE B3aUMOACHCTBUS PpA3JIMUHBIX KHUCIOT C Pa3IMYHBIMM METaJUIAMH.
3aBUCUMOCTh CKOpPOCTH XHMMHYECKOM pEaKUUu OT KOHLEHTpPAlUUu pearupyrouux BEUIECTB Ha
IpUMepe B3aUMOJIEHUCTBUS IIMHKA C COJSTHOM KHUCIOTOM pa3iMyHON KOHUEHTpaluu. 3aBUCUMOCTh
CKOPOCTH XHMMHMUYECKON peakuuu OT IUIOL[aJd COINPUKOCHOBEHHUS pEearupyroomux BeIIEeCTB.
MonenpoBaHue «KUISLIEr0 CJI0A». 3aBUCUMOCTb CKOPOCTH XHMMUYECKOH peakuuu OT
TEMIIEpPATyphl pearupyrolIX BEIECTB Ha MpuMepe B3aumoeiicTeus okcuna meau (1) ¢ pactBopom
CEepPHOW KUCIIOTHI MPU PA3IMUHBIX Temmeparypax. PasznoxkeHue mepokcuja BOAOpoAa ¢ MOMOIIbIO
JUOKCHIa Mapraniia u karamaspl. OOHapyXKeHHe KaTana3bl B HEKOTOPBIX MUIIEBBIX MPOIYKTaX.
NurubupoBanue B3aUMOJEHCTBUS COJITHOM KHUCIOTHI C IIMHKOM YpOTponuHOM. KoHTponbHas
pabora mo teme «BBemenwe. OOmIas XapakTepUCTUKAa XHUMHUYECKHUX JJIEMEHTOB M XUMHUYECKUX
peakunii. Ilepuomnueckuii 3axkoH u Ilepuomnueckas cucreMa XuUMUYecKuxX 3yemeHToB [[. U.
MenneneeBay.

Tema2 . Merasmist (18 u)

Bex Menubiii, OpOH30BBIN, Kele3HBIA. MeTamibl B UCTOpPHHM deloBedecTBa. llomokeHue
MmetaiuioB B Ilepmoamueckoin cucreme JI. M. MenneneeBa. Metaminueckas KpUCTAIMYeCKas
pelieTka M MeTalNIMyecKass XHMHuYeckas cBsi3b. OOmmue (u3nueckue CBOICTBA METaJUIOB.
XUMHUYECKHUE CBOICTBA METANIOB KAaK BOCCTAHOBUTENEH, a TakKe B CBET€ UX IOJIOKEHUS B
ANEKTPOXUMUYECKOM PSTy HAMpsHKEHUH MeTauioB. Kopposus MeTamioB u crocoObl 00phOBI ¢ HEH.
CmnaBel, UX CBOMCTBa W 3HaueHue. OOmIas XapaKTEpUCTUKA IIEIOYHBIX METAIOB. MeTamisl B
npuposae. O6mue crnocoOwsl ux mnonydeHus. Crpoenue aromoB. lllenounblie mMeTamibl - MpocThie
BenlecTBa. BakHelne coelWHEHUs IIENOYHBIX METAUIOB - OKCHJBI, THAPOKCUABI M COJH
(x7opuabl, KapOOHATHL, CyNb(aThl, HUTPATHI), UX CBOMCTBA U MPUMEHEHHE B HAPOJAHOM XO35HCTBE.
Kanuitnpie ynoOpenus. OOmas XxapakTepucTHKa 3JE€MEHTOB TIJIaBHOM mnoiarpynmsl I rpynmsl.
Crpoenue atomoB. lllenouno3emenbHble METANIBI — MPOCTHIE BelllecTBa. BaxkHeillne coeuHeHus



IEIOYHO3EMETbHBIX METANIOB — OKCHJIBI, THIPOKCH/IBI U CONU (XJIOPHJIbI, KApOOHATHI, HUTPATHI,
cynbdatsel, GochaTer), UX CBOICTBA M MPUMEHEHUE B HAPOJTHOM X03sicTBe. AmoMuHuil. CTpoeHue
aToMa, (U3NYECKUE M XMUMHYECKHE CBOMCTBA MpOCTOro BemiecTBa. COCOUMHEHHS aTIOMUHUS —
OKCHJ W THIAPOKCHJA, WX aM(OTepHBI XapakTep. Baxueiimme comm amomunus. [Ipumenenue
amoMHuHuS U ero coenuHeHuit. XKenezo. CtpoeHue aroma, pu3nueckue U XUMUYECKHE CBOICTBa
npocroro BemiecTBa. ['enerndeckue psabl Fe2+ u Fe3+. Baxueilmme coim skene3a. 3HaYEHUE
kKeneza M ero COCAVMHEHUM Uil OPUpPOAbl UM HAPOAHOTO XO35AWCTBA. Y POK-YIPaKHEHHUE C
HCIIOJIb30BAHUEM CaMOCTOSTEIbHONH pabOThl MO BBIMOJHEHUIO MPOBEPOUYHBIX TECTOB, 3aJaHUN U
YIPaXHEHUH.

O6o6wenue 3nanuti no meme «Memannviy. Konmponvnas paboma 2. no meme «Memannvl.

Hemoncmpayuu. OOpas1pl METOYHBIX U MIETOYHO3EMENbHBIX MeTauIoB. OOpasiibl CIIJIaBOB.
B3aumopneiictBue HaTpus, JUTUS U KalbLUs C BOJOM. B3ammoneicTBHE HATpUsi U MarHus ¢
KucioposioM. Bzaumoneiicteue metaiioB ¢ HeMmetaamu. [lonyuenue ruapokcuioB xenesa (1) u
(IIT). KayecTBeHHbIe peakiuu Ha HOHBI Fe2+ u Fe3+.

Jlabopamopnvie onvimwl. B3aumojeiicTBHe pacTBOPOB KHUCIOT U COJEH C MeTalaMu.
O3nakomienue c¢ pygamu xene3a. OKpallluBaHUE IUIAMEHHM COJISIMM ILIEJIOYHBIX METaJUIOB.
B3aumopeiictBue kanpuus ¢ Bojoul. IlomydeHue ruapokcuaa Kaibludsg M HCCIEAOBAaHUE €ro
cBorcTB. [lomydyeHue ruapokcuaa aatOMUHUS W MCCIEAOBAaHHUE €ro CBOWCTB. B3aummopencreue
xene3a ¢ coyssHoU kucioroil. Ilomyuenne ruapokcuaoB skenesza (II) u (II) m mccnenoBanme ux
CBOMCTB.

Tema 3. Hemerasmist (27 4)

OO0mass xapakTepucTHKa HEMETaJUloB: mojnoxeHue B llepuoanueckoil cucreme,
O0COOCHHOCTH CTPOCHHS aTOMOB, JIEKTPOOTpHIAaTeIbHOCTh (D0) Kak Mepa «HEMETAITMYHOCTH,
pan 20. Kpucraumueckoe CTPOCHHME HEMETaUIOB — MPOCThIX BELIECTB. AJIIOTPONUSL.
®usnueckue CBOWCTBA HeMETaIOB. OTHOCHUTENBHOCTh MOHATUH «METAD) — «HEMETaJL».
Bonopoa. Bona. [Tonoxxenue Bogopona B [lepuoauueckoil cucreme XuMudeckux siemMeHToB . U.
MenpeneeBa. CTpoeHre aToMa U MOJeKyJbl. PU3nYecKue U XMMHUECKHE CBOMCTBA BOJOPOA, €ro
nosyueHue u npumeHeHue. Boma. Crpoenue wmonekynbl. BopoponHas Xxumuueckas CBS3b.
dusnyueckrue CBOWCTBa BOJbI. AHOMajauu CBOWCTB Bonbl. [mapodunbHbie u TUAPOGHOOHBIC
BellleCTBA. XUMHUYECKHE CBOMCTBa BoAbl. KpyroBopoT Boabl B mpupoae. Bomoouncrka. Aspanus
BoAbl. beITOBBIE (DUmbTpbl. MuHepanbHble BOAbL. J(MCTHUINIMpPOBaHHAs BOJAA, €€ TMONYYCHHE U
npumenenune. OOmias xapakrepuctuka ramoreHoB. Ctpoenue atromoB. [IpocTeie BemecTBa u
OCHOBHBIE COEIMHEHMs TaJOreHOB, UX CBOicTBa. KpaTkue cBeieHust o xjope, opome, ¢Tope u
none. IlpuMeHenune rajgoreHoB U UX COEIUHEHUH B HapoJHOM xo3siicTBe. Cepa. CTpoeHHe aToma,
aJIJIOTPONHSI, CBOMCTBA M HpuUMeHeHue pombuueckoi cepbl. Oxcuasl cepsl (IV) um (VI), ux
MOJIy4eHHUe, CBOMCTBA U IpuMeHeHue. CepHas KUCIIOTa U €€ COJIM, UX NMPUMEHEHHE B HapOJHOM
xo3sarcTBe. [Ipon3BoacTtBo cepHOM KHCHOTBHL. A30T. CTpoeHHME aTOMa W MOJIEKYJIBI, CBOWCTBA
MIPOCTOTO BellecTBa. AMMUAK, CTpPOEHUE, CBOMCTBA, MOJTyyeHue U npuMeHeHue. Cou aMMOHMS, UX
coiictBa u npumenenne. Okcunsl azota (I1I) u (IV). A3oTHas kucioTa, ee CBOWCTBA U IPUMEHEHHE.
HuTpatbl 1 HUTPUTHI, IPOOIEMa UX CONEPKAHUS B CENbCKOXO3SMCTBEHHON MPOAYKIIUUA. A30THBIS
ynoopenusi. @Pocghop. CTpoeHue aToMa, aJlJIOTPONHs, cBOCTBa Gesoro M KpacHoro ¢ocdopa, ux
npumenenne. OCHOBHbIE coenuHeHus: okcua docdopa (V) u oprodochopnas kuciora, Gocdarsr.
®dochopubie ymobpenus. Yernepoo. CtpoeHue aToma, alJIOTPONUs, CBOWCTBA MOAM(HUKAIIUH,
npumenenue. Oxcuabl yraepoaa (II) u (IV), ux coiictBa u npumeHenue. KapOoHaTsl: KalblMT,
cojla, TOTall, MX 3Hau€HUWE B MpUpoAe M KU3HM uenoBeka. Kpemuuil. CrtpoeHue aroma,
KPUCTAJUTMYECKUH KPEMHHUM, ero cBoicTBa U mpumeHnenue. Oxkcua kpemuus (IV), ero mpupoaHbie
pa3HoBUAHOCTU. CHUIMKAThl. 3HAYEHUE COCJUHEHUUW KPEMHHSI B JKMBOM M HEXKHUBOW MHPHUPOJIE.



[lonatne o0 CHUIMKATHOM NpOMBIIIIEHHOCTH. Obobwenue no meme «Hememannvry. Ypok
VAPad#CHEeHUe € UCNOIb308AHUE CAMOCMOAMENbHOU PAbOmbl NO BbINOIHEHUIO NPOBEPOUHBIX MECTO8,
3A0aHUl U YNPAHCHEHUL.

Koumponvnaa 3. paboma no meme «Hememannvly

Hemoncmpayuu. O6pa3ipl raloreHOB — MPOCTHIX BellecTB. B3anmoeiicTBie rajloreHoB ¢
HaTpUeM, AalIOMHHHMEM. BpiTecHeHHEe XJopoM OpomMa WM HoJa W3 pPacTBOPOB HX COJICH.
BzaumopeiictBue ceppl ¢ MeTalslaMd, BOAOPOJOM M KUcCJIoOpoJgoM. BzammonelicTBue
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI ¢ Meapto. OOyriMBaHUE KOHIICHTPUPOBAHHON CEpHOM
KHCJIOTOM OpraHWYecKMX CcoeluHeHMi. Pasz0aBieHue CepHOWM KHUCIOTBHL. BzammoneicTBue
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C Me/b0. [loromienue yriem pacTBOPEHHBIX BEIIECTB UIU
ra3oB. BoccranoBnenne meam u3 ee okcuaa yriaem. OOpasubl NPUPOAHBIX COCTUHEHUH XJIOpa,
cepsl, pocdopa, yriepoaa, kpemaus. OOpasibl BaXHEUIINX JJIsi HAPOTHOTO XO35KCTBA CYNb(})ATOB,
HUTPATOB, KapOoHaTOB, PochaToB. OOpa3Ibl CTEKIIA, KEPAMHUKH, LIEMEHTA.

Jlabopamopnvie onvimei.  Ilonydenue, coOupaHue W  pacloO3HaBaHHE BOJOPOJA.
HccnenoBanne MOBEPXHOCTHOTO HATSOKEHHsI BOAbI. PacTBopeHue MepMaHraHaTa Kalus WU
MEIHOro Kymopoca B Boze. I'maparamus oGe3BokeHHoro cynbdara menu (II). Msrotosnenue
TUIICOBOTO oTrevyaTka. O3HaKOMJICHHE C KOJJICKIUEH OBITOBBIX (PMIBTPOB U U3YUYE€HUE UHCTPYKLUU
JoMantHero ObIToBOTO (prtbTpa. O3HAKOMIICHHE C COCTAaBOM MUHEpaIbHOW BOjABI. KauecTBeHHas
peakius Ha rajoreHu1-uoHsl. [lomydyenue, coOupanue u pacrno3HaBaHue KHCIOpoa. ['opeHue cepbl
Ha Bo3Ayxe U kuciopoje. CBoicTBa pa30aBIeHHONW CEPHOU KUCIOTHI. M3yueHue cBOMCTB aMMuUaKa.
Pacnio3naBanue coineli amMmonus. CBoiicTBa pa30aBlICHHOW a30THOM KHUCIOTHL. B3aumopeiicTBue
KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI ¢ Meblo. Pacno3naBanue - ¢ocdaros. ['openue yrus B
kucnopone. [lomyuenue, cobupanue u pacro3HaBaHue yriekucioro rasza. [lomyueHnue yroiabHOM
KHCIIOTBI M u3yueHue ee cBoicTB. llepexon kapOonara B ruapokapOonaT. Pasnoxkenue
ruapokapOonara HaTpus. [lomyyeHne KpeMHEBOM KUCIOTHI U U3YYEHUE €€ CBOWCTB.

Tema 4. OcHOBHBIE CBEJIEHUS 00 OPTAaHNMYECKUX COSAMHEHUSX. .( S4)

VYraeogoponabl. HeopraHnueckne W OpraHMYECKHE BEIIECTBA. Y TJIEBOAOpPOAbL. MeTaH,
9TaH, TMpPOMaH KakK TpeAeNibHbIE YIJIEBOJOPOABbl. ODTWJICH U alleTUJICH KakK HempeaeiabHbIe
(HeHaCBIILIEHHBIE)  YTIIeBOOpOAbl. ['opeHue yrieBomoponoB. KadecTBeHHbIE peakuu Ha
HempenenbHble coequHeHus. Peakius neruapupoBanus. Kucrnopoacoaepxaiine opraHHYecKHe
COCMHEHHS. DTHIIOBBIA CIOUPT, €ro MONy4YeHHe, MPUMEHeHHe U (U3MO JIOTMUECKOe JeHCTBUE.
TpexatoMuslii cniupT raunepuH. KadyecTBeHHasw peakiiusi HA MHOTOATOMHBIE CHHPTHL. YKCyCHas,
CTEapHHOBAs M OJICMHOBAsI KUCJIOTHI — MPEJICTABUTEIH KJIacca KapOOHOBBIX KUCIOT. JKupbl. MbLia.
A3oTconepKaliie OpraHu4eckue COeAUHEHHs. AMHHOTPYMNA. AMUHOKUCIOTH.. AMHUHOYKCYCHAas
KucioTa. benku (mporewHsl), MX (YHKIIMU B JKUBBIX OpraHu3Max. KauecTBEHHBIC pEaKIMHM Ha
Oenku

Hemoncmpayuu. Monenu MoOJeKyl MeTaHa, 3TaHa, NponaHa, STWJIEHa W aleTHIICHA.
B3anmogeiictBue sTmiieHa ¢ OpOMHOW BOJOW M pacTBOPOM TNiepMmaHTaHarta Kamusa. OOmme
XUMHYECKHE CBOWCTBAa KHUCIOT Ha MpHUMEpe YKCYCHOM KHCIOTHL. KauecTBeHHas peakius Ha
MHOTOQTOMHBIE CITUPTHI.

Jlabopamopnvie onvimul. KauecTBeHHBIE peakluy Ha OeJKu.

Tema 5. OOGoOuienwe 3HaHMM 1O XUMHUU 3a Kypc OCHOBHOM mikonbl. [loaroroBka k
rocyaapcTBeHHOM utorooit arrectanuu (OI'D) (6 1)

[lepuonnueckuii 3akoH u Ilepuogumueckas cucrema XuMHYeckux »saeMmeHtoB JI. M.
MenneneeBa. @U3NMYECKUN CMBICI TOPAIKOBOTO HOMEpPA 3JIEMEHTA, HOMEPOB IIEPUO/A U TPYIIIIBL.
3aKOHOMEPHOCTH U3MEHEHUS CBOICTB 3JIEMEHTOB U UX COEIUHEHUI B IEPUOAAX U TPYIIIAX B CBETE



MPEACTABICHUI O CTPOECHUU aTOMOB »JieMeHTOB. 3HaueHue [lepumoanueckoro 3akoHa. Bubl
XMMHYECKHUX CBSI3€M M THUIIBl KPUCTALIMYECKUX PEIIETOK. B3auMOCBS3b CTPOEHUS U CBOWMCTB
BemecTB. Kiaccudukarmss XMMUYECKUX PEaKIUii MO pa3jMYHbIM MpPU3HAKaM (YHCIO M COCTaB
pearupyromux u o0pa3yroIuxcs BEIIECTB; HAJMYWE TpaHHUIbl pasnena (as; TermaoBoil 3¢dexT;
W3MEHEHUE CTENEHEl OKUCIEHUs AaTOMOB; HCIIOJb30BAHME KATauu3aTopa; HAalpaBlICHUE
nporekaHus peakuuud. CKOpOCTh XUMHYECKMX peakuuil U (akTopbl, BIMSIONIME HAa Hee.
OO6paTuMOCTh XUMUYECKUX PEAKIMA M CIIOCOOBI CMELICHHSI XUMUYeCcKoro paBHoBecus. [IpocTeie u
CIIOXKHBIE BewlecTBa. MeTamibl M HeMeTauibl. ['eHeTudeckue psabl MeTaula, HeMeTalla u
nepexoaHoro Meramia. OKCUIbl U TUAPOKCUIBI (OCHOBAHUS, KUCIOTHI, aM(POTEpHbIE THUIPOKCHIBI),
comu. UMx cocraB, kimaccudukaius ¢ OOINME XUMHYECKHE CBOWCTBA B CBETE TEOpUU
3IEKTPOJIUTHYECKON JUCCOLMAIIMH. 3alUTa TPOEKTOB.

TemaTn4eckoe IJIAHUPOBAHHE

8 kaacc
Nen/m | HaumeHoBaHue pasnuena KoanuectBo dYacoB 110
paboueii mporpamme

1 Baeneuue 4

2 ATOMBI XUMHYECKHX DJIEMEHTOB 8

3 ITpocThie BemecTBa 6

4 CoeuHEHNS XUMHYCCKUX DJICMEHTOB 14

5 W3meHeHus, mporucx o IsIIue ¢ BeeCTBAMH 12

6 [Tpaktukym Ne 1. «[Ipocreiine onepanuu ¢ BEIIECTBAMU» 3

7 PactBopenue. PactBopsl. CBOMCTBA pacTBOPOB JICKTPOIUTOB 18

8 [TpakTukym Ne 2. «CBoiicTBa pacTBOPOB 3JEKTPOIUTOB) 1

9 Peseps 2

10 Bceeo: 68 u., uz nux Ilpakxmuueckux — 4, 68

Konmponvhuvix -4.
9 kaacc
Ne m/m HaumenoBanwue pa3nena KomuuectBo  yacoB 1o
paboueit mporpamme

1 BBenenne. OO0miast xapakTepUCTUKA XUMHUECKUX SJIEMEHTOB U 12
XUMHUYECKHX peakuuid. [lepuoanuecknii 3aK0H U NEpHOJNYECKas
cucTeMa XuMH4eckux siaeMenToB /.M. MeHaenaeeBa

2 MeTtamnsl. 18

3 Hemeranmbl. 27

4 OcHOBHBIE CBEICHUS 00 OpraHNYECKHX COCTUHEHHSIX 5

5 O06006111eHre 3HaHU IO XUMHH 32 KypC OCHOBHOM IIKOJIBI. 6
IToaroroBka k urorooii arrectaruu (I 1A)
Hmoeo: 68 uacos, uz nux: Ilpakmuueckux — 6; 68

Koumponvuvix — 4.




