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Pabouas nmporpamma o XumMuu JuIst 8-9 KJIaCCOB COCTaBJIEHA Ha OCHOBE:

1. ®denepallbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHAapTa OCHOBHOIO
o011ero o0pa3oBaHus, yTBEPKAEHHOTO MPUKA30M MUHUCTEPCTBA 0OpPa30BaHUS U HAYKH
P® 17 nexabpst 2010 romga Nel1897 (pemakums 31.12.2015);

2. OcHoBHOI 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHUs
I'bOY COHI Nel m.r.t. Cyxomon mynununainbHoro paitona CeprueBckuit Camapckoi
oOnacTu.

OO0pa3oBarenbHBIA TPOIECC OCYIIECTBISIETCS C HCIMOJB30BAHUEM YUYEOHHKOB, YYEOHBIX
MOCOOMiA, BXOAIIMX B ACHCTBYIOIIMH (heaepalibHbIN repedeHb. [lepeueHp yaeOHUKOB €XKEr0THO
YTBEPKJ1a€TCS MPUKA30M JUPEKTOPA IIKOJIBI.

HnarmpyeMble pe3yJbTaThbl 0CBOCHUA yqeﬁﬂoro npeamMera
HnarmpyeMble pPe3yJbTaThbl 0OCBOCHUA yqeﬁﬂoro npeamMera

JInuHOCTHBIE pe3yJIbTaThI:
1. Poccuiickas rpaxaaHckast MICHTUYHOCTD (IATPUOTU3M, yBaxkeHHe K OTedecTBy, K MPOLLIOMY
U HacTOSLIEMY MHOTOHAallMOHAIbHOIO Hapoga Poccuu, YyBCTBO OTBETCTBEHHOCTH M JI0JIra
nepen Poaunoil, mnentudukanus cebs B KadecTBe TIpaxiaaHuHa Poccuu, cyObeKkTUBHas
3HAUYMMOCTb HCIIOJIb30BAHMSI PYCCKOrO sI3blKa M SI3bIKOB HaponoB Poccuu, oco3HaHue u
OLIYIIEHWE JIMYHOCTHOM CONPHYAaCTHOCTH cCyAbOe poccuiickoro Hapoaa). Oco3HaHue
THUYECKON NPUHAJICKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIBTYPbl CBOETO HapoJa, CBOETro Kpas,
OCHOB KYyJbTYPHOI'O Haclieius HapoJoB Poccum M uenoBedecTBa (MICHTUYHOCTb YEJIOBEKa C
POCCUICKOM MHOTOHAallMOHAJIBHOW  KYJBTYPOH, COIPUYACTHOCTb HCTOPUM HApoOJIOB H
rocyJapcTB, HaXOAMBILIMXCS Ha TEpPPUTOpUU coBpeMeHHoW Poccum); uHTEepuopH3aunus
FYMaHUCTUYECKUX, JIEMOKPATUYECKUX M TPAJULIUOHHBIX LIEHHOCTEH MHOTOHAIIMOHAIbHOIO
poccuiickoro ooOmiectBa. Oco3HaHHOE, YBOKUTENbHOE M J10OpOKEIaTelbHOE OTHOLIEHHE K
UCTOPUH, KYJIbTYpE, PEJIUTUH, TPAaJULMAM, S3bIKaM, LEHHOCTAM HapoaoB Poccum u HaponoB
Mupa.
2. 'OTOBHOCTB U CITIOCOOHOCTH OOYYAIOIINUXCSI K CAMOPA3BUTHUIO U CaMOOOpPa30BaHUIO Ha OCHOBE
MOTHBAIlMM K OOYYEHHIO M IMO3HAHHIO; TOTOBHOCTh M CHOCOOHOCTh OCO3HAHHOMY BBIOOPY U
MOCTPOCHHUIO JajbHEeHIIeH HHANBUAYAIbHON TpaeKTOpUM 00pa3oBaHus Ha Oa3e OPUEHTHUPOBKHU B
mupe mnpodeccuil M NPoPEcCHOHANBHBIX  MPEANOYTECHHH, C y4eTOM  YCTOMUYMBBIX
MO3HABATEJIbHBIX HHTEPECOB.
3. Pa3BuTtoe MoOpalbHOE CO3HAHHWE M KOMIIETEHTHOCTh B PELIEHUH MOpPAJIbHBIX IpoOiieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHUPOBAHME HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOI'O
MOBE/ICHUS, OCO3HAHHOIO M OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHBIM IIOCTYIKam
(crtocOOHOCTh K HPAaBCTBEHHOMY CaMOCOBEPIIEHCTBOBAHUIO; BEPOTEPIUMOCTh, YBAXKHUTEIHHOE
OTHOIIEHHE K PEJINTHO3HBIM UYBCTBaM, B3IJIsI1aM JIIOAEH UM UX OTCYTCTBHIO; 3HAHUE OCHOBHBIX
HOPM MOpajM, HPaBCTBEHHBIX, JYXOBHBIX HJEAIOB, XPaHUMBIX B KYJBTYPHBIX TpaJnuLUsAX
HapoaoB Poccruy, rOTOBHOCTh Ha UX OCHOBE K CO3HATEIbHOMY CAMOOTPAaHMYEHHUIO B MOCTYIKAX,
NOBEJICHUH, PACTOYUTEIBHOM IOTPEOUTENbCTBE; CHOPMHUPOBAHHOCTh NPEACTaBICHUNH 00
OCHOBAaXxX CBETCKOM ATHKH, KyJbTYpbl TPAJUIIMOHHBIX PEJIUTHI, X POJIU B Pa3BUTHU KYJIbTYPHI U
ucropun Poccum u yenoBeuecTBa, B CTAaHOBJICHMM TPAXKTAHCKOTO OOIIECTBA M POCCHICKON
roCy/1apCTBEHHOCTH; IOHMMaHHE 3HAUYEHHsS HPABCTBEHHOCTH, BEpPbl U PEIUTUU B JKU3HU
4eJoBeKa, ceMbH U obuiectBa). CHOPMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOUICHHUS K YUEHHIO;
YBa)XXUTEJIHLHOTO OTHOILIEHUS K TPYAY, HAJIMYHE ONbITa y4acTHs B COLMAIBbHO 3HAYUMOM TpY/IE.
Oco3HaHue 3HA4YeHHs CEeMbM B )KM3HM 4YEJIOBEKa M OOIIecTBa, NMPUHATHE LIEHHOCTH CEMEHHOMN
YKU3HU, YBOKUTEIbHOE U 3a00TJIMBOE OTHOILIEHUE K YJIEHAM CBOEH CEMbH.
4. ChopMUpPOBaHHOCTh IIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsSI HAyKd U OOILIECTBEHHOM MPAKTUKH, YYUTHIBAIOUIETO COLMAIbHOE,



KYJIBTYpHOE, A3BIKOBOE, TYXOBHOE MHOT000pa3ne COBPEMEHHOTO MHUPA.

5. Oco3HaHHOE, YBaXKUTEIbHOE U J100pO’KEIaTeIbHOE OTHOIIEHHWE K JPYyromMy 4eJOBeKY, €ro
MHEHHIO, MHPOBO33PECHHIO, KYJIbTYpE, SI3BIKY, Bepe, TpaxJAaHCKON MO3UIUU. ['OTOBHOCTH U
CIIOCOOHOCTh BECTH [JUAJIOT C JAPYTUMHU JIOABMH W JOCTUTaTh B HEM B3aMMOIIOHUMAaHUS
(umenTudukanus cebs Kak  TOJHOMPABHOTO  CyObekTa  OOIIeHWS, TOTOBHOCTh K
KOHCTPYHpPOBaHUIO o0Opasa MmapTHepa IO IUAIOry, TOTOBHOCTh K KOHCTPYHPOBAaHHMIO oOpasa
JIOMYCTUMBIX CHOCOOOB Juanora, TOTOBHOCTh K KOHCTPYMPOBAHHUIO IpOLECCa JUANora Kak
KOHBEHIIMOHUPOBAHUSI HMHTEPECOB, IMPOLEIYp, TOTOBHOCTh U CIOCOOHOCTh K BEICHHIO
MIEPErOBOPOB).

6. OCBOEHHOCThH COIIMAJIbHBIX HOPM, MPaBWJI MOBEICHU, posield U (pOpM coLManbHON KU3HU B
Tpynmax ¥ cooOIecTBax. YYacTHe B IIKOJBHOM CaMOYIPABJICHUM M OOIIECTBEHHOH XH3HH B
Ipezesiax BO3paCTHBIX KOMIETEHIMI C yY€TOM PErMOHAJIBHBIX, 3THOKYJIBTYPHBIX, COLUAIBHBIX
U OSKOHOMHYECKHX OcOoOeHHOcTel ((hopMHUpOBaHME TOTOBHOCTHM K YYacTHIO B IIpoliecce
YIOPAIOYEHUS] COLMAIBHBIX CBA3CH W OTHOUIEHUM, B KOTOpPHIE BKIKOYEHBI U KOTOpPbBIE
dopMHpYIOT camMM y4alluecs; BKIIOUYEHHOCTh B HENOCPEICTBEHHOE TPaXJAaHCKOE ydacTue,
TOTOBHOCTb y4acTBOBATh B JKHU3HENEATEIBHOCTH MOJPOCTKOBOTIO OOIIECTBEHHOTO 00BEAMHEHNUS,
MPOAYKTUBHO B3aMMOJICHCTBYIOLIETO C COLIMAJIBHOM CPEJAOd W COLMAIbHBIMU HHCTUTYTaMU;
uaeHTudukaus cebss B KauecTBE CYObEKTa COIHUANbHBIX MpeoOpa3oBaHUll, OCBOEHUE
KOMIIETEHTHOCTE B cdepe OpraHu3aTOpCKON IesITeIbHOCTH; WHTEPHOPH3ALHUs IICHHOCTEH
CO3UJATENBHOTO OTHOIIEHUS K OKpYXaroled JeWCTBUTEIbHOCTH, LIEHHOCTEH COLMAIbHOIO
TBOPYECTBA, LIEHHOCTH  MPOJYKTUBHOW  OpraHU3alMM  COBMECTHOW  JESATEIBHOCTH,
caMopealii3aluy B IPYIIE U OPraHU3alny, HEHHOCTH «IPyroro» Kak paBHOIPABHOIO NapTHEpPA,
dbopMHUpOBaHME KOMIICTCHIIMM aHaiu3a, MPOCKTUPOBAHMS, OpPraHU3aluu JIeATeIbHOCTH,
peduiekcy U3MEHEeHHM, coco00B B3aUMOBBITOJIHOTO COTPYAHUYECTBA, CIIOCOOOB peanu3aluu
COOCTBEHHOTO JIMJIEPCKOTO MOTEHIIMANIA).

7. CchopMHpPOBAaHHOCTH LIEHHOCTH 3JI0POBOr0 M Oe3omacHOro oOpasza >KU3HM; WHTEPUOPU3ALIUS
NpaBui HMHAMBUAYAJTbHOTO M KOJUIEKTUBHOTO O€30MacHOT0 TIOBEJIEHHS B YpPE3BBIYANHBIX
CUTYyalUAX, YTPOKAIOLUUX KU3HU U 3[I0POBbIO JIFOAEH, MPAaBUJI TOBEAEHUS HA TPAHCIOPTE U Ha
Joporax.

8. Pa3BUTOCTh 3CTETMUECKOTO CO3HAHUSA YEPE3 OCBOCHHUE XYIO0KECTBEHHOIO HAclIeIus HAPOJOB
Poccun u Mupa, TBOpUeCKOU AESITENbHOCTH ICTETUYECKOT0 XapakTepa (CoCOOHOCTh MOHUMATD
XYJI0O)KECTBEHHBIE  TMPOU3BEACHMS, OTPAXKAIOIIME pa3Hble O3THOKYJIbTYPHBIE  TpaIULUU;
c(hOpMUPOBAHHOCTh OCHOB XYJIOKECTBEHHON KYJIbTYpbl OOYYAIOMIMXCS KaK 4acTh MX oOmen
JTyXOBHOM KYJIBTYpBhI, KaKk 0c000ro crmoco®a MO3HAHUS JKU3HH W CPEICTBA OpraHU3alluu
OOLIEHMs; ACTETUYECKOE, SMOIMOHAJIbHO-IEHHOCTHOE BHUJCHHE OKPYKAIOLIEro  MHpa;
CIIOCOOHOCTH K AMOILMOHAIEHO-IIEHHOCTHOMY OCBOEHUIO MHUPA, CAMOBBIPAKEHUIO U OPHUEHTALIUN
B XY/JI0’)KECTBEHHOM W HPAaBCTBEHHOM MPOCTPAHCTBE KYJIbTYPhI; YBAXKCHUE K UCTOPUH KYJIbTYPbI
cBoero OtedecTBa, BHIPAXKEHHOW B TOM YHCIIE B TOHUMAaHUU KPacOThHI YelIOBEKa; MOTPEOHOCTh B
00IIIeHUN C XY0’KECTBEHHBIMH MTPOU3BEACHUSIMHU, CHOPMUPOBAHHOCTH AKTUBHOTO OTHOIIEHUS K
TPAAUIUSAM XYJI0)KECTBEHHOHN KYJIbTYPhl KAK CMBICIIOBOM, 3CTETHUECKOM M JINYHOCTHO-3HAYUMOM
LIEHHOCTH).

9. CpopMUpOBaHHOCTH OCHOB SKOJOTHYECKOW KYIBTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO SKOJIOTUYECKOTO MBIIIJICHUS, HAJIWYUE ONBITAa DKOJOTHYECKH OPUEHTUPOBAHHOU
peIIEKCUBHO-OIICHOYHOH ¥ TMPAKTHYECKOW JIEATENHbHOCTH B IKU3HEHHBIX CHUTYaIUSIX
(TOTOBHOCTh K HCCIEOBAHUIO TPHUPOJBI, K 3aHATHAM CEJIbCKOXO3SHMCTBEHHBIM TPYAOM, K
XYJI0’KECTBEHHO-3CTETUUECKOMY OTPAXEHUIO MPUPOAbI, K 3aHATUSAM TYpU3MOM, B TOM YHCIIE
HKOTYPU3MOM, K OCYLIECTBICHUIO IPUPOAOOXPAHHON AESITETLHOCTH).

MeranpeamMeTrHsblie pe3yabTaThbl:
MertamnpeaMeTHble pe3yibTaThl BKIIOYAIOT OCBOCHHBIE OOYYAIOIIMMHUCS MEKIIPEIMETHbIC
MTOHATHUSA u YHUBEpCAJIbHBIE yueOHbIe JEUCTBHUSA (peryisiTUBHBIE,
[I03HABATEJIbHBIE,KOMMYHUKATUBHBIE).



MexnpeamMeTHbIe OHATUS
VYcnoBueM (oOpMUPOBaHMS MEXKIPEIMETHBIX TOHSATHUH, TakMX, Kak cucrtema, (akr,
3aKOHOMEPHOCTh, (DEHOMEH, aHalu3, CHHTE3 SIBJSIETCS OBJIAZCHHWE OOYYAIONIMMHUCS OCHOBAMH
YUTATEIbCKOM KOMIIETEHI[MH, MPUOOpETEeHUE HABBIKOB paboOThl ¢ HHQpOpMAIMel, ydyacTHe B
NPOCKTHOH JesATeNbHOCTH. B OCHOBHOM IIKOJIe HA BCeX MpeaMerax OyaeT mpoaospkeHa pabora
o (GOopMHPOBAHUIO U PA3BUTUIO OCHOB YHUTATENIbCKON KommneTeHnuu. OOydaronuecs: OBIaaeioT
YTEHUEM KaK CpEACTBOM OCYILECTBICHMS CBOMX JaJbHEHMIINMX IUIAHOB: IPOJOJIKEHUS
o0pa3oBaHMsi U C€aMOOOpPa30BaHHSA, OCO3HAHHOIO IUJIAHUPOBAHUS CBOET0 AaKTyallbHOTO U
NEPCIIEKTUBHOIO Kpyra YTEHUs, B TOM 4YHCIE JOCYrOBOrO, IOJArOTOBKHM K TpPYZOBOM U
COLIMATILHOW  JeSATENbHOCTH. Y  BBITYCKHUKOB Oyzaer cdopMupoBaHa MOTPEOHOCTh B
CHCTEMaTHYECKOM YTEHHUHU KaK CPEACTBE MO3HAHMSA MHUpa M ce0s B 3TOM MHUpPE, TapMOHMU3ALUU
OTHONICHUH YelloBeKa U 00I1ecTBa, CO3/1aHuu 00pa3a «IOTpeOHOro Oy IyLIeroy.
[Ipy u3ydyeHuu ydeOHBIX MPEIMETOB OOYYAIOUIMECsS YCOBEPIICHCTBYIOT NPHOOpPETCHHBIE Ha
MEPBOM YPOBHE HAaBBIKM Pa0OTHI ¢ MH(opManueld u momnonHsaT ux. OHU cMOTYyT padoTaTh C
TEKCTaMH, MPEOOPa30BBIBATH U UHTEPIPETUPOBATH COAEPIKAIILYIOCS B HUX MH(POPMALIUIO, B TOM
YHClIe:
* CUCTEMaTH3UpPOBaTh, COIMOCTABIATh, AHAJIM3HPOBATh, 0000mATh W HHTEPIPETHPOBATH
nH(pOpPMALIKIO, COJIEPKAIIYIOCS B TOTOBBIX HH(POPMAIIMOHHBIX 00BEKTaX;
* BEICTATh TJIABHYIO M HM30BITOYHYIO MH(OPMALMIO, BBHIOJHATH CMBICIOBOE CBEPTHIBAHUE
BBbIJICTICHHBIX (DaKTOB, MBICIEH; MPEACTaBIATh, MH(OPMALMIO B CXKaToW cloBecHOU (opme (B
BUJIC TUIaHA WJIM TE€3MCOB) U B HATJISTHO-CUMBOIMYECKOH (hopme (B BHIE TAOIUII, TpapHUECKUX
CXEM U Auarpamm, KapT MOHATUN — KOHIIENTYalIbHBIX JUarpamMm, OOPHBIX KOHCIIEKTOB);
* 3aM0JIHATH U JIOTIOIHSTH TaOJIULbI, CXEMBbI, TUAarPAMMBbI, TEKCTBI.
B xome m3yueHuss Bcex ydeOHBIX MPEAMETOB OOydaromuecs MPUOOPETYT OMBIT MPOEKTHOU
NESATEIIbHOCTH Kak 0co0oil  (opMbl y4eOHOW pabOThI, CIIOCOOCTBYIOMIEH BOCIHUTAHUIO
CaMOCTOSITENIbHOCTH, MHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TIOBBIIICHUIO MOTHUBAIlMM U
3pPEKTUBHOCTH Y4eOHOW JEsITeIBbHOCTH; B XOJ€ peaju3alid HCXOJAHOTO 3aMbICia Ha
MPAKTUYECKOM YPOBHE OBIQ/ICIOT YMEHHUEM BBIOMPATH a/IeKBaTHBIE CTOSIIEH 3a/Jaye CpelCTBa,
IPUHUMATh pEIIeHHsA, B TOM YMCIE U B CUTyaluusax HeompeaeneHHocTd. OHU mojyyar
BO3MOXXHOCTh Pa3BUTh CIIOCOOHOCThH K Pa3pabOTKe HECKOIbKUX BAPUAHTOB PELICHUH, K MOUCKY
HECTaH/IapPTHBIX PEIICHUH, OUCKY U OCYILIECTBICHHUIO HanboJee MpueMIeMOro peeHusl.
[TepedeHpb KIIIOUEBBIX MEXKIIPEIMETHBIX MOHATUN OMpeAessercs B Xoie pa3pabOoTKH OCHOBHOM
00pa3oBaTenbHON MPOTPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusi 00pa30BaTEIHbHOM OpraHU3alun
B 3aBHCHMOCTM OT MaT€pHAIbHO-TEXHUYECKOIO OCHALICHMs, KaJpoBOIO IOTEHLHUANA,
HCIIOJIb3YEMBIX METOOB pabOThl M 00pa30BaTENbHBIX TEXHOJIOTUH.
B cootBerctBun ®PI'OC OOO BBIIENAIOTCS TPU TPYIIBI YHUBEPCATbHBIX y4eOHBIX IeHCTBUIL:
peryisTUBHbIE, I03HABATEIbHbIE, KOMMYHUKATUBHBIE.
PeryasituBubie YY /|
1. VYmeHue caMOCTOSTEIBHO ONMPENENsATh LEeTu OO0y4YeHUs, CTaBUTh W (POPMYJIUPOBATH
HOBBIE 3371a4M B y4yeOe M IO3HABATENbHOH JAEATENIbHOCTH, Pa3BUBATh MOTUBBI U
MHTEPECHI CBOEH MO3HABATENbHOM e TeNbHOCTH. O0yUaroUIUiicsi CMOXKET:
® aHANU3MPOBaTh CYIIECTBYIOIIME W IUIAHUPOBATh Oyaylue oOpa3oBaTelbHbIC
pE3YJIBTaTHI;
® WICHTHU(PUIIMPOBATH COOCTBEHHBIE TTPOOJIEMBI U OTIPEIETISATh TJIABHYIO IIPOOIeMYy;
® BBJABUIAaTh BEPCHUM  pEIIeHUs  MNpoOsieMbl, (QOpMyIHpOBaTh  TUIOTE3BI,
MIPEIBOCXMILATh KOHEUHBIA PE3YJIbTAT;
® CTaBUTh LEelb JIEATEIbHOCTH HAa OCHOBE ONpPEEICHHON MpodjaeMbl U
CYIIECTBYIOIINX BO3MOKHOCTEH;
e (opmynHpoBaTh yueOHBIE 33aJaud Kak IIard JOCTHXKEHHs TMOCTAaBJICHHOM LEeNH
JESITENIbHOCTH;
e 000CHOBBIBATH IIE€JIEBbIE OPUEHTHPHI M MPUOPUTETHl CCHUIKAMHU Ha IEHHOCTH,
yKa3bIBasi U 00OCHOBBIBAs JIOTHUECKYIO TIOCIIEI0BATENbHOCTD 111aroB.



YMeHue CcaMOCTOSATENbHO IUIAHMPOBATh IYTH JOCTIDKEHUS IIeNiel, B TOM YHCIE
aNbTEPHATUBHBIC, OCO3HAHHO BHIOMpaTh Hanbosiee F((PEeKTUBHBIC CITOCOOBI pelIeHUs
y4eOHBIX M MMO3HABATENbHBIX 3a1a4. O0yJaromuicss CMOXKeT:

e omnpenessITh HeoOXoaWMble JeHCTBHE(s) B COOTBETCTBHM C YYEeOHOH U
MO3HABATEIBHOM 3a/1a4eii M COCTABIATH AJITOPUTM UX BBITIOJTHEHUS;

e O00OCHOBBIBaTh M OCYIICCTBIISATH BBIOOp HambOosiee 3(DPEKTUBHBIX CIIOCOOOB
pelieHrs yueOHbIX U [M03HABATENIbHbBIX 3a/1a4;

®  OIpeneNiATh/HaXOAUTh, B TOM YHCIE U3 NPEJIOKEHHBIX BapUAHTOB, YCIOBHS IS
BBINOJIHEHUS YI€OHOH M MTO3HABATENbHOM 3a/1a4H;

® BBICTPaMBATh KU3HEHHBIC [JIaHBI HA KPAaTKOCPOUHOE Oyyiiiee (3asBIsTh 1EJIeBbIE
OpPUEHTHPHI, CTAaBUTH aJICKBATHBIC UM 33U U Mpeiarath IeHCTBUS, YKa3bIBas U
000CHOBBIBAS JIOTHYECKYIO TIOCIIEIOBATEIEHOCTD IIAaroOB);

e BbIOMpaTh M3 MPEAJIOKEHHBIX BapUAHTOB U  CaMOCTOSITENIbHO  HCKAaTh
CpeacTBa/pecypchl sl pelIeHUs 3aa4u/JOCTUKESHUS LIETIH;

® COCTaBIIATh IUIAH PEMICHUS MPOOJIeMBbI (BBIOJHEHUS MPOEKTa, IPOBEICHUS
HCCIe0BaHUs );

® OmnpeneNnsaTh MOTCHIHMANbHBIE 3aTPyJHEHUS TpPH pEIIeHUH Yy4yeOHOW U
MO3HABATEIBHOM 3a/1a41 M HAXOAUThH CPEACTBA /ISl UX YCTPAHCHHUS;

® ONUCHIBATH CBOM OMBIT, OPOPMIISASL €ro ISl Mepenadyd APYTUM JIIOJIM B BHJE
TEXHOJIOTUH PELICHUS MPAKTUYECKUX 33/1a4 OMPEEICHHOTO Kacca;

® IUIAHUPOBATh W KOPPEKTHPOBATH CBOIO WHAWBUIAYAIBHYIO 00pa3oBaTEIbHYIO
TPAaEKTOPHIO.

YMeHue COOTHOCUTH CBOM JICUCTBUSA C IJIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIATh

KOHTPOJIb CBOCH JEATEIIBHOCTH B MpPOIECCe TOCTHKEHUS pe3yabTara, OMpEeAeysTh

crocoObl  JIeHCTBUH B paMKax MPEUIOKEHHBIX YCIOBHUH U TpeOOBaHMHIA,

KOpPPEKTUPOBaTh CBOU [JEHCTBHS B COOTBETCTBUM C W3MEHSAIOLICHCS CUTyaluen.

OOyuaromuiics CMOXKeT:

® OMpenensaTb COBMECTHO C IMEAAaroroM W CBEPCTHHKAMHU KPUTEPUU TUIAHUPYEMBIX
Pe3yIbTaTOB U KPUTEPHH OLIEHKH CBOEH y4eOHOU JAEATENbHOCTH;

e cucTeMaTH3UpoBaTh (B TOM 4YHCIe BBIOMpATh MPHOPUTETHBIE) KPUTEPUU
TUTAHUPYEMBIX PE3YIbTATOB U OIIEHKU CBOEH JEeSTeNbHOCTH;

e 0TOMpaTh MHCTPYMEHTHI /ISl OIICHWBAaHUS CBOCH NESTEIHHOCTH, OCYIIECTBIIATH
CAMOKOHTPOJb CBOEH JEATENIFHOCTH B pPaMKax TPEMIOKEHHBIX YCIOBHH U
TpeGoBaHUM;

® OICHUBATh CBOK JICATEIHHOCTh, APTYMEHTUPYS MPHUYUHBI JOCTIIKEHHUS WU
OTCYTCTBHSI IIJITAHUPYEMOTO PE3yIIbTaTa;

® HaxOJUTh JOCTATOYHBIE CpPEICTBA JUIS BBHIMOTHEHUS YUeOHBIX JEHCTBHI B
M3MEHSIOMICHCSl CUTYalluy W/WJIH TIPH OTCYTCTBUH IJIAHUPYEMOTO Pe3ylIbTaTa;

e paboTas 1Mo CBOEMY IIaHY, BHOCHUTh KOPPEKTUBBI B TEKYIIYIO JESITENbHOCTh Ha
OCHOBE aHallM3a W3MEHEHUW CHUTyalluu A TOJy4YeHHS 3aIUIaHUPOBAHHBIX
XapaKTEPUCTHK MPOYKTa/pe3yiibTara;

® YCTaHaBIIMBATh CBS3b MEXIY MOJTYYCHHBIMH XapaKTePUCTUKAMH TMPOAYKTa U
XapaKTepUCTHKAMHU TIpoIlecca NEATEIbHOCTH U MO 3aBEPIICHUH [EATETbHOCTH
npeJuiarath M3MEHEHHE XapaKTePUCTHK TpoIiecca IS MOMyYeHHs YITyqIIeHHBIX
XapaKTePUCTHUK MPOAYKTA;

® CBEpATh CBOM JACUCTBUS C LEIBIO W, IPU HEOOXOAMMOCTH, UCIPABIIATH OIIHOKA
CaMOCTOSITENILHO.

YMeHue OIlIeHWBATh MPAaBUIBHOCTh BBHIMIOJHEHHS Y4eOHOUM 3ajauu, COOCTBEHHBIC

BO3MOJKHOCTH e¢ pemieHns. O0ydarommiicss CMOXKET:

® ONpeNeNsITh KPUTEPUU TNPABUIBLHOCTU (KOPPEKTHOCTH) BBITIOJHEHUS Y4eOHOU
3a/1a4u;



® aHanM3UpoBaTh U  OOOCHOBBIBATH  MPUMEHEHHE  COOTBETCTBYIOIIETO
WHCTPYMEHTAPHS LTSI BBITIOTHEHUS YIeOHOH 3a/1a4H;

e CBOOOJHO TOJIB30BATHCS BBHIPAOOTAHHBIMU KPUTEPUSMHU OIICHKH M CaMOOIICHKH,
UCXOIs W3 IENH W UMEIONIUXCS CpPEICTB, pa3iuyas pe3ylbTaT M CIOCOOBI
JIEHCTBHI,

® OIICHUBATH MPOJYKT CBOCH NEATEIHHOCTH MO 3aJaHHBIM H/HIHM CAMOCTOSTEIHHO
OTIpeIeNICHHBIM KPUTEPHUSIM B COOTBETCTBUU C IEIBIO NEATCILHOCTH;

e 00OCHOBBIBaTh JIOCTHKMMOCTB IIEJIM BBIOPAHHBIM CITOCOOOM Ha OCHOBE OIICHKHU
CBOWX BHYTPEHHHX PECYPCOB H JOCTYITHBIX BHEITHUX PECYPCOB;

e (ukcupoBaTh W aHATM3UPOBATH JIWHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

Bnanenne oOcHOBaMM CaMOKOHTPOJS, CAaMOOIICHKH, TPHHATHS PpEIICHUH |

OCYIIECTBIICHUS OCO3HAHHOTO BEIOOpA B yueOHOH U Mmo3HaBaTeNbHONH. OO0ydaronuiics

CMOXET:

e HaOMIOJAaTh W AHATU3UPOBATh COOCTBEHHYIO YYE€OHYH0 U I03HaBaTEIbHYIO
NESITEIbHOCTh W JIGATCIBHOCTh  JIPYTUX  OOYyYaromMXcs B Ipolecce
B3aMMOIIPOBEPKU;

® COOTHOCHTH peallbHble U IUIAHUPYEMbIC pPEe3ylbTaThl  HWHIUBUIAYaTbHOU
00pa3oBaTEeIBLHON JCATEILHOCTH | JICNIaTh BHIBOJIBL;

® [IPUHUMATH PEIICHUE B yUeOHOW CUTYAI[UU ¥ HECTHU 33 HETO OTBETCTBEHHOCTb;

® CaMOCTOSITEIPHO OMPECIIATh MPUIUHBI CBOETO YCIIeXa WM HEyCIieXa U HaXOJIUTh
CIIOCOOBI BBIX0JIa U3 CUTYAIlUU HEYCIIeXa,

® PETPOCIHEKTHBHO ONPECIIATh, KAKKE JCHCTBHUS 110 PEIICHUIO yU4eOHOM 3a/1auu WIn
napaMeTpbel ATHX JCHCTBUH TPUBEIHM K IOJYYCHHUIO HMEKOIIETOCsS IPOJJIYKTa
y4eOHOM e TEIIbHOCTH,

® JICMOHCTPHPOBATH IPUEMBI perysiuu NCUXO(PHU3HOIOTUICCKUX/
AMOIIMOHAIBHBIX COCTOSIHUM 151 JOCTIoKeHMs 3 dekra ycrokoeHus (yCTpaHeHHS
SMOIIMOHAIBHON HANpPSHKEHHOCTH), d3(dexra BoccTaHoBIeHUS (ocmabiieHus
MPOSIBJICHUI YTOMJICHHS), addexra AKTUBHU3AINH (TOBBIIICHUS
MCUX0(U3HOTOTUYECKON PEAKTUBHOCTH).

ITo3znaBartenbHbIE YY [

6.

YMeHue omnpenensTh TMOHSATHSA, CO3/laBaTh OOOOIICHHS, YCTaHABIMBATh AHAJIOTHH,

KIIacCU(UIIUPOBATh, CAMOCTOSATEIHHO BHIOMpATh OCHOBAHUS U KPUTEPHH IS

KJIaccu(PUKalMKM, YCTAaHABIMBATh TMPUUYMHHO-CJICICTBEHHBIE  CBSI3M, CTPOUTH

JIOTUYECKOE pacCyXKICHHE, YMO3aKIIOUeHHe (MHIYKTUBHOE, JEAyKTHBHOE, IIO

AQHAJIOTUM) U IeTIaTh BHIBOABI. O0yUarOIMIMIICSI CMOXKET:

e noaOupaTh CJOBa, COMOAYMHEHHBIE KIIOYEBOMY CJIOBY, OMpPEICISIIONINE €ro
MIPU3HAKU U CBOWCTBA;

® BBICTpAaMBATh JIOTHYECKYIO IIETIOYKY, COCTOSIIYIO U3 KJIIOYEBOTO CJIOBA W
COTOTYMHEHHBIX EMY CIIOB;

® BBIJCIATh OOIIMN MPU3HAK ABYX WM HECKOJBKHX MPEAMETOB WU SBICHUN U
0O0BICHSITH UX CXOACTBO;

e O00BEOUHATH NPEAMETHl W SBICHUS B TPYMNMBI MO ONPEACTCHHBIM IMPHU3HAKAM,
CpaBHUBATh, KJIaCCU(UIIPOBATH U 00001ATh (PAKTHI U SIBICHUS;

® BBIJICTATH SBJICHHE U3 OOIIETO Psijia IPYTUX SBICHUH;

® OMNpeaeNsITh 00CTOATENHCTBA, KOTOPHIE MPEAINICCTBOBAIM BOSHUKHOBEHUIO CBSI3U
MEXIy SBICHUSMH, €3 OTUX OOCTOSTEIbCTB BBIICIATH OIPEICISIONIHE,
CHOCOOHBIE OBITH MPUUYMHOW JAHHOTO SIBJICHHUSI, BBISIBIISITh IPUYMHBI U CIIEACTBUS
SIBJICHUM;

® CTPOUTH PACCYXJCHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSM U OT
YACTHBIX SBIIEHUH K OOIIMM 3aKOHOMEPHOCTSIM;



® CTPOUTH PACCYXJCHHE HAa OCHOBE CPAaBHEHHUS MPEAMETOB U SIBICHUMW, BBIICISS
MIPU ATOM OOIIHE MPU3HAKH;

® y3JaraTh MOJXYYEHHYIO HH(OPMAINIO, HHTEPIPETHPYS €€ B KOHTEKCTE pelraeMon
3aJauu;

® CaMOCTOSITEIbHO yKa3blBaTh Ha HWHGOPMALMIO, HYXKIAIOIIYIOCS B IPOBEPKE,
npeasarath ¥ MPUMEHSThH CI0c00 MPOBEPKU JOCTOBEPHOCTH HH(OpMALIUU;

e BepOaIM30BaTh SMOLIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE HA HETO UCTOYHUKOM;

® OOBSCHATH SBJICHUS, TPOIECCHI, CBSA3M M OTHOIICHHS, BBIABIISIEMBIC B XOJIE
MO3HABATEIBHON M MCCIIEI0BATEIbCKON NEATEILHOCTH (IPUBOJUTH OOBSCHEHHE C
n3MeHeHueM (OPMBI TIPEACTABICHUS; OOBSACHATH, NCTAIM3UPYS WU 00001Ias;
OOBSICHATH C 3aJaHHON TOUKH 3PEHHS);

® BbBISBISATH U Ha3bIBaTh NMPUYHMHBI COOBITHS, SIBJICHHS, B TOM YHCJIE BO3MOXKHBIE /
HauboJsiee BEPOSTHHIC NMPUYUHBI, BOZMOXKHBIE MOCIEICTBUS 33JaHHON MPUYHHBI,
CaMOCTOSITENILHO OCYILECTBIISISI IPUYMHHO-CIIEICTBEHHBIN aHAIIN3;

e JenaTh BBIBOJ HAa OCHOBE KPUTUYECKOTO aHaiM3a pa3HbIX TOYEK 3pEHus,
MOJTBEPXK/IAaTh BBIBOJ COOCTBEHHOW apryMeHTaluell WIM CaMOCTOSTENBHO
MOJIyY€HHBIMH JTAHHBIMHU.

YMeHue cosnaBaTh, MPUMEHSITh U IPe0Opa30BHIBATh 3HAKW M CHMBOJIBI, MOJEIN H

CXEMBI JIJIs pelieHus y4eOHbIX U MO3HABAaTeIbHBIX 331a4. OOyJaromuics CMOXKET:

e 0003HaYaTh CHMBOJIOM M 3HAKOM TPEAMET H/UJIH SBIICHHE;

® OmpeneniaTh JIOTHUYECKHE CBS3M MEXAY TNpeAMETaMH W/HMIM  SIBICHUSIMH,
0003HaYaTh JAHHBIE JJOTHYECKHE CBS3H C IIOMOIIHIO 3HAKOB B CXEME;

e co3aaBaTh aOCTPAKTHBIN WM pealbHbI 00pa3 mpeaMeTa U/uiu sSBJICHHUS,

® CTPOUTH MOJIEJB/CXEMY Ha OCHOBE YCIIOBHI 3a/1a4l H/HIIK CII0c00a ee perieHus;

e co3gaBaTh BepOajbHBbIC, BEHIECTBEHHbIE U HWHGOPMAIMOHHBIE MOJEIU C
BBIJIETICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA JUIsl ONpeAesieHus: crnocoda
peleHws 3a/1a41 B COOTBETCTBHH C CHUTYallueH;

e peoOpa3oBBIBATH MOJEIH C IIENIbI0 BBISIBICHUS OOIIMX 3aKOHOB, OIPEISSIOIINX
JAHHYIO MTPEIMETHYIO 00JIaCTh;

® [EpeBOJUTh CIOXKHYIO IO CcOCTaBy (MHOTOAacleKkTHyl0) HHpopManumo u3
rpaduyeckoro WM (HOpMaTU30BAHHOTO (CHMBOJBHOTO) TIPEICTABICHUS B
TEKCTOBOE, U HA000pOT;

® CTPOUTH CXEMy, aJrOpUTM JIEHCTBUS, HCHPABISATh WM BOCCTAHABIMBATH
HEM3BECTHBII paHee alrOpUTM Ha OCHOBE MMEIOIIErocsl 3HaHWs 00 0OBeKTe, K
KOTOPOMY IPUMEHSIETCS AJITOPUTM;

® CTPOWTH J0KA3aTENILCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

e aHaNM3UPOBATH/pedIEKCUPOBATh OMBIT Pa3pabOTKU W peaTu3aluu  y4eOHOro
NIPOEKTa, HCCIE0BaHUA (TEOPETHYECKOro, HSMIIMPUYECKOr0) Ha  OCHOBE
MPEAJIOKEHHON MPOOJIEeMHON CUTYyaIllMH, TMOCTABICHHOW WENH W/WIM 3alaHHBIX
KpUTEPUEB OIIEHKHU MPOAYKTa/pe3yabTaTa.

CwmpicnoBoe uteHne. O0yJaromuiicsi CMOXKET:

® HaXOJUTh B TeKcTe TpeOyemylo MHpOpMalnio (B COOTBETCTBUH C LIEISIMU CBOEH
NS TeIbHOCTH);

® OpPHECHTHPOBATHCS B COJCPKAHWW TEKCTa, MOHUMATh LEIOCTHBIH CMBICI TEKCTa,
CTPYKTYpHPOBAaTh TEKCT;

® VCTaHABIIMBAaTh B3aUMOCBSI3b ONHCAHHBIX B TEKCT€ COOBITHIA, SBJICHHUIA,
MIPOIIECCOB;

® PE3IOMHPOBATH IIABHYIO UJCIO TEKCTA;

e 1peoOpa3oBbIBaTh TEKCT, <«IEPEBOJAsS» €ro B JAPYryl0  MOJAIbHOCTD,
MHTEPIPETHPOBATh TEKCT (XYIOXKECTBEHHBIM M HEXYI0KECTBEHHBIN — Y4eOHBIIA,
HAYYHO-TIONYJISIPHBIHA, HHOOPMAMOHHBIH, TeKcT NoN-fiction);



® KPHUTHUYECKH OIICHUBATh COJEpKaHHE U (POpPMY TEKCTa.
9. ®opmupoBaHHE U Pa3BUTHE 3KOJOIMUYECKOIO MBIIUIEHUS, YMEHHE IIPUMEHATh €r0 B
M03HABATEIbHOM, KOMMYHHKAaTUBHOM, COLMAIIBHONW MPAaKTUKE U MPOQecCHOHATBHON
opueHTanuu. OOyJarOIIHICS CMOXKET:
® OIpEIENTh CBOE OTHOILLIEHUE K IPUPOIHON Cpene;
® AHANU3UPOBATh BIHMSIHHUE SKOJIOTMYECKHX (PAKTOPOB Ha cpeny OOMTaHMS >KHUBBIX
OpraHHU3MOB;

® IIPOBOJUTH IPUYMHHBIN U BEPOSATHOCTHBIN aHAJIN3 SKOJIOTMYECKUX CUTYyalul;

® IIPOTHO3UPOBATh U3MEHEHUS CUTYAllMH IIPU CMEHE JeHCTBUS OAHOrO (hakTopa Ha
neicTBue Ipyroro (axropa;

®  pacHpOCTPaHATh 3KOJOTMYECKUE 3HAHMS U y4acTBOBATh B IIPAKTHMUECKHX Jeiax
110 3aIIUTE OKPYKAIOILEH CPEIbl;

® BBIPAKATh CBOEC OTHOLICHHE K INPUPOIE YEPE3 PUCYHKH, COUMHEHHS, MOJEINH,
MIPOEKTHBIE paOOTHI.

10. Pa3zBuTrie MOTHBALMU K OBJIaJCHUIO KYJbTYpPON aKTUBHOI'O MCIOJB30BAHMS CIOBapen
U JIPYTUX MTOUCKOBBIX cHcTeM. O0yJaromuics: CMOXKeET:

OIpeIeNIATh HEOOXOIUMbIE KIIIOUEBbIE ITOMCKOBBIE CJIOBA U 3aIPOCHI;

OCYILIECTBIISATh B3aUMOICHCTBUE C AJIEKTPOHHBIMU MIOMCKOBBIMHU CUCTEMaMHU, CJIOBApsMU;

dbopMHpOBaTh  MHOXKECTBEHHYIO  BBIOODKY U3  IIOMCKOBBIX  HMCTOYHHMKOB  JUIA

00BEKTHUBU3AIMH PE3YJILTATOB ITOUCKA;
® COOTHOCHTH IIOJIyYE€HHBIE PE3YJIbTAThI IOMCKA CO CBOEH IEATENBHOCTBIO.
Kommynukarusubie YY ]

YMeHue opraHu3oBbIBATH Y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JEATENBHOCTH C
yUUTENIEeM U CBEPCTHUKAMU; paboTaTh UHAMBHUYaIbHO U B TPYIIE: HAXOAUTh OOlIee pelieHne u
paspematb KOHQIIMKTHI HA OCHOBE COTJIACOBAHUS TIO3HUIIMHI M yUeTa HHTEPECOB; (HOPMYyITUpPOBATh,
apryMeHTHpOBATh M OTCTauBaTh CBOe MHEHHE. OOyUaroMics CMOXKET:

® ONpPEIENsITh BO3MOXHbBIE POJIM B COBMECTHOM JEATEIbHOCTH;

® UrpaTh ONPEJEIICHHYIO POJIb B COBMECTHOM J€ATEIbHOCTH;

® [IPUHUMATH MO3UIHUIO COOECETHUKA, TOHUMAs TIO3ULIUIO APYTOro, pa3indyaTh B €ro
pedn: MHEHUuE (TOUKY 3pEHHs), J0Ka3aTeIbCTBO (apryMeHThl), (DaKThl; TUIIOTE3HI,
aKCHUOMBI, TEOPHH;

® ONpeneNsITh CBOU JCHCTBUS U AEUCTBUS MapTHEPA, KOTOPbIE CLIOCOOCTBOBAIMN WU
MPEMSITCTBOBAIMN MPOTYKTUBHOM KOMMYHHKAIUH;

® CTpOMTH IO3UTUBHBIE OTHOIIEHUS B Ipoliecce y4eOHOH M TO3HaBaTEeNbHOU
NESTENBHOCTH;

® KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBAaTh CBOIO TOYKY 3PEHHUS, B JUCKYCCUU
YMETh BBIABUIaTh KOHTPAapryMeHTHI, Nepedpa3supoBaTh CBOIO MBICIb (BlIaJeHHUE
MEXaHU3MOM SKBHBAJIEHTHBIX 3aM€EH);

® KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABATh
OLIMOOYHOCTh CBOEr0 MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATh €r0;

e [peasararh albTEPHATUBHOE PEllIEHUE B KOH(QIUKTHON CUTYalUH;

® BBIIEIATH OOLIYIO0 TOUKY 3pE€HUS B AUCKYCCUU;

e JIOrOBapuUBaThCci O MpPaBHJIAX W BOIMpOcax Juisi OOCYKIEHHS B COOTBETCTBUH C
ITOCTABJIEHHOM Mepe. TPyIIoN 3aaadei;

® OpraHu30BBIBaTh y4eOHOE B3aMMOJICHCTBHE B IpyImiie (ONpeaensTh oOLue 1eiH,
pacrpenenaTs poJid, J0roBapuBaThCs APYT C APYrOM U T. 11.);

® yCTpaHATh B paMKax Juajiora pa3pbiBbl B KOMMYHHUKAallUH, OOYCIOBJICHHBIE
HEMOHUMAaHUEM/HETIPUSTUEM CO CTOPOHBI coOeceHHKa 3adayd, (OpPMBI HIH
CoJIep>KaHusl AUAaJora.

11. YMeHue OCO3HAHHO HCMOJb30BATH PEUEBBIE CPEJCTBA B COOTBETCTBHM C 3ajadyei
KOMMYHMKAIIUU JUIsI BBIPQXKEHHMsS] CBOMX YYBCTB, MbICIIE M NOTpeOHOCTEH Juid



IJIaHUPOBAHUSA U PCTYIIALUA cBOCH JACATCIIbHOCTH, BJIAJCHUC yCTHOI>'I U NUCbMEHHOU
peUbI0, MOHOJIOTHYECKOW KOHTEKCTHOHM peubto. OOYyJaronIuiicss CMOXKET:

OTIPECIIATh 33a4y KOMMYHUKAIIMA U B COOTBETCTBUU C HEH OTOMpATH pPEUEBBIC
CpENCTBa;

OTOMpaTh M HCIIOJIb30BAaTh PEUYEBBIC CPEACTBA B MPOIECCE KOMMYHHUKAIUU C
JPYTUMU JIIObMU (AMAJIOT B MMape, B MajoW rPYIe U T. 1.);

MpeICTaBIsATh B YCTHOW WM MHUCbMEHHOM QopMe pa3BEepHYTHIA IUIaH
COOCTBEHHOM JeSATENIbHOCTH;

COOMIOAaTh HOPMBI MYOIMYHON pedr, periiaMeHT B MOHOJIOre W JHUCKYCCUHU B
COOTBETCTBMU C KOMMYHUKATUBHOM 3a1auei;

BBICKA3bIBaTh M OOOCHOBBIBATH MHEHHE (CYXJCHHME) M 3alpaliuBaTb MHEHUE
IapTHepa B paMKax JIMajora;

MIPUHUMATh PEIICHUE B XOJIE IUAJIOTA U COTJIACOBBIBATH €ro ¢ COOECETHUKOM;
CO3/1aBaTh IHCbMEHHBIC «KIUIIUPOBAHHBIC» W OPUTHMHAIBHBIE TEKCTHI C
HCIOJIb30BaHUEM HEOOXOIMMBIX PEUEBBIX CPECTB;

UCIIOJIb30BaTh BepOaNbHBIE CpeAcTBa (CpeACTBA JIOTUYECKOW CBSI3M) IS
BBIJICJICHUS] CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUICHHUS;

UCIIONIb30BaTh  HeBepOaJbHBIE  CpEICTBA WM  HArJSAHBIE  MaTepuabl,
MOATOTOBJICHHBIE/OTOOPAHHBIE MTOJI PYKOBOJCTBOM YUHUTEIIS;

Nenatb  ONEHOYHBIA  BBIBOJA O  JIOCTHOKEGHHUM — II€IM  KOMMYHUKAIIMHU
HETOCPEACTBEHHO TIOCJI€  3aBEPIICHUST KOMMYHHKAaTHUBHOTO KOHTaKTa U
00OCHOBBIBAThH €TO.

12. ®opmupoBaHue W pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH  HCIIOJIb30BAHMS
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TexHonorui (nanee — UKT). OOyuatomuiics
CMOJKET:

L[EJICHANPaBICHHO MCKaTh M  HCIONb30BaTh HMH(OPMAIIMOHHBIE PECYPCHI,
HEOOXOMUMBIE IJISl pElICHUS Y4eOHBIX M MPAKTHUECKUX 3a]ad C TOMOIIBIO
cpeactB UKT;

BBIOMpATh, CTPOUTH M UCIOJIB30BATh aJ€KBATHYIO HH(OPMALMOHHYIO MOJEIb IS
nepenayr CBOMX MBICIIEH CpeACTBAMHM €CTECTBEHHBIX M (DOPMATBHBIX SI3BIKOB B
COOTBCTCTBUH C YCIOBUAMU KOMMYHUKAIIUH,;

BBICTISITh  MH(POPMAIIMOHHBIM ~ acmekT 3ajaud, OINepHpoBaTh JaHHBIMU,
HCIIOJIb30BATh MOJIEIIb PEIICHUS 3a/1a4H;

HCIIOJIB30BATh KOMIIBIOTECPHBIC TCXHOJIOIUU (BKJ’IIO'—I&SI BI)I60p aICKBATHBIX 3aJ1a4u€
WHCTPYMEHTAIBHBIX IPOTrPaMMHO-ANMNapaTHBIX CPEACTB M CEPBUCOB) IS
pemieHns HMH(OPMAIIMOHHBIX M KOMMYHUKALIMOHHBIX Y4Y€OHBIX 3aJady, B TOM
Yyclie: BBIYUCIICHUE, HAMMCAaHUE IHCEeM, COYMHEHUH, MOKJIaI0B, pedeparos,
CO3/IaHHME NIPE3CHTAUI U JP.;

UCIOJIb30BaTh HHGOPMAITUIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

co3/1aBaTh MH()OPMAIIMOHHBIE PECYPCHI PA3HOTO TUIA U Ui Pa3HBIX ayJUTOPUH,
coOmoath MHQPOPMAIMOHHYI0 THUTHEHY U TMpaBwia HHPOPMAIMOHHOM
0€30MacHOCTH.

IIpenmeTHble pe3yabTaThl OCBOCHUS Kypca «XUMUSD».

BbInyCKHUK Hay4YuTCH:
® XapaKTepH30BaTh OCHOBHBIE METOJbl TO3HAHUS: HAONIOJCHUE, HW3MEpEHHeE,

9KCIICPUMCHT,

® OIMNCHIBATH CBOMCTBA TBEPAbBIX, XHUIKUX, Fa3006pa3HBIX BCUICCTB, BbLIACIAA HUX
CYIICCTBCHHBIC ITPHU3HAKU;



® pACKpbIBaThb CMBIC]I OCHOBHBIX XMMMUYECKHX TIOHATUH «aTOM», «MOJIEKYJa»,
«XUMHUYECKUH DJIEMEHT», «IIPOCTOE BEHIECTBO», «CI0XHOE BELIECTBO», «BAJICHTHOCTbHY,
«XUMUYECKasl peaklys», UCIONb3ys 3HAKOBYIO CUCTEMY XUMUM;

® DACKpBIBaThb CMBICI 3aKOHOB COXPAaHEHHs MacChbl BEILECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJICKYJIIPHON TEOPUH;
pa3in4aTh XUMUYECKUEe U (PU3NYECKHE SBICHUS;
Ha3bIBaTh XUMUYECKHUE IJIEMEHTHI;
OTIpeNIeNIATh COCTAaB BEUIECTB MO UX (hopMysam;
OIPEAEIATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSAX;
OINPEAEIATh TUIl XUMUYECKUX PEAKIUI;
Ha3bIBaTh MPU3HAKHU U YCIIOBUS IPOTEKAHUSA XUMUYECKUX PEaKLIUN;

® BBIIBJIATH NIPU3HAKH, CBUJETEIIBCTBYIOIIME O IPOTEKAHNN XMMHYECKON PEaKLMH IIPU
BBITNIOJTHEHUHY XUMHUYECKOIO OIIbITA;
COCTaBJIATH (POPMYIIBI OMHAPHBIX COSINHEHHIA;
COCTaBJISITh YPAaBHEHUS! XUMUYECKUX pEaKLUi;
coOnroaaTh npaBuiia 6€30MacHoOi paboThI IPU MPOBEAECHUHN OIBITOB;
10JIb30BaThCs 1a0OPAaTOPHBIM 000PYAOBAHUEM U TIOCY10M;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;
BBIYUCIIATH MACCOBYIO JIOJII0 XMMUYECKOI'0 3JIEMEHTA 110 (OpMYyJsie COCTUHEHNUS;
BBIYUCIIATh KOJIMYECTBO, 00BEM WJIM MACCy BEILECTBA MO0 KOJIMYECTBY, 00bEMY, Macce
pEeareHTOB WM IPOAYKTOB PEAKIINH;

e XapakTepHu30BaTh (PU3NUECKHE U XMMHUECKHUE CBOMCTBA IPOCTHIX BEUIECTB: KUCIOPOa
1 BOIOPOAA;
H0JIy4aTh, COOMpaTh KUCIOPOA U BOJIOPO;
pacIio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBA: KUCIOPO/, BOAOPO;
PacKpbIBaTh CMBICI 3aKOHA ABOTraipo;
PacKpbIBaTh CMBICI MOHATUH «TETJIOBOH 3((HEKT peakiium, «MOJSIPHBIA 00BEM»;
XapaKTepu30BaTh PU3NYECKUE U XUMUUECKHE CBOICTBA BOJIBI;
PacKpbIBaTh CMBICI IIOHATHUS «PAaCTBOPY;
BBIUHCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILLIECTBA B PACTBOPE;
IIPUTOTOBJIATH PACTBOPHI C OIIPEAEIIEHHON MacCOBOM J0JIEN PACTBOPEHHOTO BEIIECTBA;
Ha3bIBaTh COCAMHEHMSI N3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILLECTB;

® XapakTepu3oBaTh (U3MYECKHE U XHMMUYECKHE CBOMCTBa OCHOBHBIX KJIAacCOB
HEOPraHMYECKUX BEILECTB: OKCUAOB, KUCIOT, OCHOBaHM, COJIEH;

e OMpeAensaTh IPUHAUIEKHOCTh BEUIECTB K OIPEIEICHHOMY KJIacCy COeIMHEHUN;

® COCTaBJIATh POPMYJIbI HEOPraHMUYECKUX COCTUHEHUM N3YUEHHBIX KJIACCOB;

® TPOBOAUTH OMBITHI, MOATBEP)KAAIOIINE XMMHUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

® DACIIO3HABATh ONBITHBIM ITYTEM PACTBOPBI KMCIIOT U IIEN0YEH 110 U3MEHEHUIO OKPACKU
MHAMKATOPA;

® XapaKTepHU30BaTh B3aUMOCBSI3b MEX]y KJIIaCCAMU HEOPTAaHUYECKUX COEIMHEHNUI;

e packpsiBaTh cMbICi [lepuoanueckoro 3akona [[.11. Menneneesa;

® O0BACHATH (PU3MUECKUI CMBICT aTOMHOTO (TIOPSJIKOBOIO) HOMEpAa XHUMHUYECKOTO
2JIEMEHTa, HOMEPOB I'PYIIBI U epuoa B nepuoanyeckoit cucreme .M. Menneneesa;

® OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHs] CTPOEHHsSI aTOMOB, CBOWMCTB 3JIEMEHTOB B
npejienax MajbIX MEPUOJ0B U TNIaBHBIX MOATPYIII;

® XapaKTepH30BaTh XUMHUYECKHE IJIEMEHTHI (OT BOJOpOJA /10 KaJbIMsi) HA OCHOBE HX
NoJIoXKeHus B mnepuoandeckoil cucreme JI.M. MenneneeBa W OCOOCHHOCTEH CTpPOEHHUSI HX
aTOMOB;



® COCTaBJISITh CXEMBI CTPOEHUSI aTOMOB NEPBBIX 20 37IEMEHTOB MEPUOANYECKON CUCTEMBI
J.. Menneneena;

® PacKpbIBaTh CMBICII MMOHATUN: «XUMUYECKasl CBSI3bY, «3JEKTPOOTPULIATEIHLHOCTDY;

® XapaKTepW30BaTh 3aBUCHMOCTh  (PM3UYECKMX CBOWCTB BEHIECTB OT  THUMA
KPUCTAJUTMYECKON pelIeTKH;

® OIpEIETsATh BUJ XMMHUYECKOM CBSI3U B HEOPTaHUYECKUX COCTUHECHUSX;

e pn300pakaTh CXEMbI CTPOCHHUS MOJIEKYJ BEIIECTB, OOpa30BaHHBIX PAa3HBIMH BHJIAMHU
XUMHYCSCKHUX CBSI3EH;

® pacKphIBaTh CMBICI TIOHSATUH «HMOH», «KATHOH», «AHHOHY», <BJEKTPOJIUTHI»,
CHEDJICKTPOIUTHDY, «AIEKTPOJIUTUYECKAS] TUCCOLUALIUSY, «OKUCIUTENbY, «CTENEHb OKUCICHUS
«BOCCTAaHOBHUTEbY, «OKHCIICHHEY, «BOCCTAHOBJICHUE;

® ONpEeNeNsATh CTENEHb OKUCIEHUS aTOMa JJIEMEHTA B COCIMHEHUH;

® pAaCKpBIBaTh CMbBICI TEOPUHU IJIEKTPOIUTAUECKOMN AUCCOIUALINH;

® COCTaBJISATh YPAaBHEHUS 3JIECKTPOJUTUUECKON JUCCOLMALIMU KUCIIOT, IEI0UEH, COTeH;

® OOBSICHATH CYIIHOCTH IMIpoOIecca JJICKTPOJIUTHYECCKON JMCCONMAMM M PEaKIUi
HOHHOI'0 OOMEHA;

® COCTaBJISATH MOJIHBIE M COKPAILICHHbIC HOHHBIC YPABHEHUS Peakliui 0OMeHa;
ONpEeIETATh BO3MOKHOCTh TPOTEKAHUS PEAKIIUii HOHHOTO OOMEHa;

MPOBOJIUTH PEAKIIMH, TOATBEPIKIAIOIINE KAaU€CTBEHHBIN COCTAB Pa3IMYHBIX BEUIECTB;
ONPEACIATh OKUCIUTENh U BOCCTAHOBUTEND;

COCTaBJISITh YPABHEHUS] OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;

Ha3bIBaTh (haKTOPHI, BIUSIOMINE HA CKOPOCTh XUMHUYECKOU PEaKIIHH;
KJIACCU(PHUITUPOBATh XUMUYECKHUE PEAKIIMH 110 PA3TUYHBIM ITPU3HAKAM;
XapakTepU30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHHMEM M CBONCTBaMHU
HEMETAJIJIOB;

® [IPOBOJIUTH OIBITHI MO TMOJTYYEHHUIO, COOMPAHUIO U U3YUYEHUIO XUMHYECKUX CBOMCTB
ra3000pa3HbIX BEILIECTB: YIIIEKUCIIOro ra3a, aMMHUaKa;

® pacmo3HaBaTh OIBITHBIM ITyTEM Ia3000pa3HbIE BEIIECTBA: YIJICKUCIIBIN T'a3 U aMMUaK;

® XapakTEepU30BaTh B3aWMOCBA3b MEXKIY COCTAaBOM, CTPOCHHEM H CBOWCTBAMH
METaJIOB;

e Ha3bIBaTh OPraHMYECKHE BEIIECTBa MO WX (opMylie: MeTaH, STaH, ATHIIEH, METaHO,
ATaHOJI, TJHULEPUH, YKCYCHas KHCJIOTa, aMHUHOYKCYCHas KHCJIOTa, CT€apUHOBAasl KHUCIOTA,
OJICMHOBAs KHMCJIOTa, TJII0K03a;

® OIEHMBATH BIUSHUE XMMHUYECKOIO 3arpsi3HEHMS] OKPY’KAIOIIEeH cpeibl Ha OpraHu3M
YeJI0OBEKA;

® T'PaMOTHO OOpamaThCs C BEIIECTBAMHU B MOBCETHEBHOM KU3HU

® ONpenensiTh BO3MOXKHOCTh TMPOTEKAHUS PEaKIUi HEKOTOPHIX IpeJICTaBUTENEH
OpPraHWYECKUX BEIECTB C KMCIOPOIO0M, BOJIOPOJOM, METAJIJIAMU, OCHOBAHUSIMU, TAJIOT€HAMM.

® ISl CIICTIBIX U CTA0OBUISIINX 00YJarONTUXCS:

-BJIaJICHUE TpaBWJIAMU 3allUCH XUMHUYECKUX (OpMyN C HUCHOJIB30BAaHUEM peENbePpHO-

TOUEYHOM cucteMbl 00603Hauenuit JI. bpaitns;

e sl OOYYaIOIIMUXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI:

- BJIQJICHHE OCHOBHBIMHU JIOCTYITHBIMH METOJIaMH HAYYHOTO TIO3HAHUS, HCTIOJIB3YEMBIMU B

XHUMHH."

BhINyCKHUK NOJYYUT BO3MOKHOCTh HAYYUThCSH:

® gvIdBU2AMb U NPOBEPAMb IKCHEPUMEHMANbHO SUNOME3bl O XUMUYECKUX CBOUCBAX
gewiecme Ha OCHOBEe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 8CMYNAmMb 8 XUMUYecKue
peakyuu, o xapakmepe u npoOYKmMax paziuyHulX XUMU4eCcKUX peakyuil;



® Xapakmepu3oeams eujecmea no cocmagy, CMmpoeHuro U c8oUCmeam, yCmanaeiueamy
NPUYUHHO-CLeOCMBEHHbIE CA3U MeNHCOY OAHHBIMU XAPAKMEPUCMUKAMU BeUYeCmEd;

® cocmasnAms MONEKYIAPHbIe U NOJHbIE UOHHbIE YPAGHEHUs NO COKPAUWEHHBIM UOHHbIM
VPABHEHUAM,

® NPOCHO3UPOBAMb  CNOCOOHOCMb — 6eWecmed  NPOSAGIAMb  OKUCIUMENbHbIe Ul
B0CCMAHOBUMENbHBLE CEOLCMBA C YUemOM CMeneHell OKUCICHUS. dINEMEHMO8, 8X00SUUX 8 e20
cocmas;

® cocmasnsmv  YPAGHEHUs.  peakyul,  COOMBEMCMEYIWUX — NOCIe008AMENbHOCIU
npespaujenuli HeoP2aHULeCKUX 6eWecne Pa3iudHblX KI1accos,

® gulOGUcAMb U  NPOBEPAMb  IKCHEPUMEHMANbHO — 2UNOme3bl O Pe3Vibmamax
6030elCm8Us pa3IUIHbIX (PaKmopos Ha UsMeHeHUe CKOPOCMU XUMUYECKOU peakyuu,

® UCNONBL306aAMb NPUOOPEMEHHbLE 3HAHUS OIS IKOJIOSUYECKU 2PAMOMHO20 NOBEOCHUs. 8
OKpydHcaroujell cpeoe;

® UCNONBL306AMb NPUOOPEMEeHHbIe KIloUuesble KOMNeMeHYUU npu 6biNOJIHEeHUU NPOEeKmMOo8
U YYeOHO-UCCIe008AMeNbCKUX 3a0ad N0  U3VHUEHUN) CBOUCMS, CHOCOD08 NONYUeHUs U
PACNO3HABAHUS BEUECTE;

® 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCMBAX U XUMUYECKUX NPOYECCax;

® Kpumuuecku OMHOCUMbCS K HCeBOOHAYYHOU UHGOpMayuu, HedoOpOCco8ecmHoll
peKname 6 cpedCmeax Macco8oil unpopmayuu;

® 0CO3HABAMb 3HAYEHUe MeOPeMUYecKUx 3HAHUU No Xumuu OJ1s HPAKMUYecKoll
0esAmenbHOCMU Yelo8eKd;

® coz0asamv Mooenu U cxemvl OJisl peuleHus Y4eOHbIX U NO3HABAMENbHLIX 3A0ay;
NOHUMAMb HE0OX0OUMOCMb COON0OEHUsT NPEONUCAHULL, NPedNlacaemMblX 6 UHCMPYKYUSIX HO
UCNONB308AHUIO JIEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.

COJAEPKAHUE YYEBHOI'O IIPEIMETA

8 KUIACC

[Tpeamer xuMuu. MeTo/Ipl TO3HAHUS B XUMHU: HAOIIOIEHUE, SKCIIEPUMEHT, MO/ICTTHPOBAHNUE.
HcTouHnku XuMu4eckoi nHdopMaiuy, ee nojyuyeHue, aHajau3 1 MpeJICTaBIeHUE ero
pe3ynbTaroB. [IoHATHE O XMMUUYECKOM 3JIEMEHTE U (hOpMax €ro CyIleCTBOBAaHUS: CBOOOIHBIX
aToOMax, MPOCTHIX U CII0XKHBIX BemecTBax. [IpeBpamienns BemecTs. OTan4ne XUMHUYECKUX
peakuuii oT GpU3NUECKUX sIBICHUN. Posib XMMHM B KU3HU YenoBeka. XeMopuaus U XxeMopoOousi.
KpaTkne cBeneHHs U3 UCTOPUN BOZHUKHOBEHUS U Pa3BUTHsI XUMUH. POb OTE€UECTBEHHBIX
YUEHBIX B CTAHOBJIEHUHM XUMHUYeCKOW Hayku — paboTsl M. B. JlomonocoBa, A. M. bytieposa,
. . Menneneena.

XvMHYecKasi CUMBOJIMKA. 3HAKM XUMHUYECKHUX JIEMEHTOB U IMPOUCXOXKAEHUE UX Ha3BaHUM.
Xumnueckue Gopmyinsl. Maaekcs u ko3¢ duumentsr. OTHOCUTEIbHBIE AaTOMHAS U
MOJIEKYJISIPHAs! MACCHIL.

ITpoBeneHmne pacueToB MacCCOBOM 10JIM XMMHUYECKOIO DJIEMEHTA B BEILIECTBE HA OCHOBE €TI0
(bopMyIIBL.

[Tepuoanueckas cuctema xuMudeckux neMeHToB . 1. Menneneesa, ee CTpykTypa: Mallble U
OoJbIIMe IEPUOBI, TPYIIIBI U OArpyHnsl. [leproanyueckas cucrema Kak CpaBoyHoOe ocoodue
JUISL TIOJTYYE€HHS CBEIEHUN O XMMUUYECKUX DJIEMEHTAX.

Hemoncrpauuu. 1. Monenu ( mapocrepkHeBble 1 CTroapTa—Dbpurieda) pa3nuyHbIX IPOCTHIX U
CJIOXKHBIX BemecTB. 2. Komnekuus cTekassHHON XUMHUYecKoi nocyasl. 3. Komuiekuus marepuaioB
Y U3JIeTUH U3 HAX Ha OCHOBE altoMHUHMA. 4. B3aumoaeiicTBue Mmpamopa ¢ KUCIIOTOU U
MIOMYTHEHHE U3BECTKOBOU BOBI.

JlaboparopHsbie onbITh. 1. CpaBHEHHE CBOMCTB TBEPABIX KPUCTANIMYECKUX BELIECTB U
pacTtBOpoB. 2. CpaBHEHNE CKOPOCTH UCIIAPEHMSI BOJbI, OJIEKOJIOHA U 3TUIIOBOTO CIIMPTA C
buIbTpOBANILHOM Oymaru.

Tema 1. ATOMBI XUMHYECKUX DJIEMEHTOB



ATOMBI KaK popMa CyIIeCTBOBAHUS XUMHUECKUX 3JIeMEHTOB. OCHOBHBIE CBEICHHUS O CTPOCHUU
aToMoB. JlokazaTenbCcTBa CIOXKHOCTH cTpoeHust aroMoB. OnbiThl Pesepdopaa. [InanerapHas
MOJieJib cTpoeHus aToMa. COCTaB aTOMHBIX siIep: MIPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS
aToMHas Macca. B3auMoCBsA3b NOHATUI «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHASL ATOMHAs
Maccay.

H3MmeHeHune yncia MpoTOHOB B siIpe aToMa — 00pa30BaHKUE HOBBIX XUMUYECKUX JIEMEHTOB.
M3MeHeHune ynciaa HEUTPOHOB B siipe aToMa —00pa3oBaHue n30TornoB. CoOBpeMEHHOE
ONpeIeTICHUE TOHATUS «XUMHUYECKHI 3JIeMEHT». M30TOMbI KaK pa3HOBUIHOCTH aTOMOB OJIHOT'O
XUMHUYECKOT0

37eMeHTa. JNEKTPOHbl. CTPOEHUE IIIEKTPOHHBIX YPOBHEW aTOMOB XMMUYECKUX IJIEMEHTOB
MaJibIx niepuo1oB. [ToHsiTHE 0 3aBepIIeHHOM 3JIEKTPOHHOM ypoBHe. [lepuoanueckast cuctema
xumuueckux snemenToB /1. . MenneneeBa u ctpoeHrne aTOMOB — (U3HUYECKUN CMBICIT
MOPSIZIKOBOTO HOMEpa 3JIeMEeHTa, HoMepa TpyIIibl, HoMepa nepuoja. MizMenenue uucia
3JIEKTPOHOB HA BHEUTHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOT0 dJIeMeHTa— 00pa3oBaHue
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX HOHOB. MIOHBI, 00pa30BaHHbIE aTOMAMH METAILJIOB U
HeMeTasuloB. [IpuYnHBI U3MEHEHNSI METAIMYECKUX U HEMETAITIMYECKHUX CBOMCTB B IIEPUOJIAX U
rpymmnax. O6pa3oBanue OuHapHBIX coennHeHui. [lonsTie 00 nonHoM cBsi3u. CXeMbl
o0pa3oBaHUs HOHHOM cBsi3u. B3anMoelicTBre aTOMOB 3JIEMEHTOB_HEMETAJIOB MKy co00it
— 00pa3oBaHue JIBYXaTOMHBIX MOJICKYJI TPOCTHIX BemiecTB. KoBajeHTHAs HEMoIsIpHas
XUMHUYECKasl CBSI3b. DNEKTPOHHBIC U CTPYKTYpHBbIE hopMyibl. B3aumoseiicTBrue aToMOB
HEMETAJIOB MEXy c000if — 00pa3oBaHNe OMHAPHBIX COCTMHEHUN HEMETAILIOB.
DneKkTpooTpulaTeabHOCTh. KoBaneHTHas nossipHas cBsi3b. [loHATHE 0 Ba€HTHOCTH Kak
CBOICTBE aTOMOB 00pa30BHIBaTh KOBAJICHTHBIC XUMHIUECKHE CBs3HU. CocTaBieHue Gopmy
OMHApPHBIX COCUHEHHH 10 BaJIeHTHOCTU. Haxoxk/ieHne BaIeHTHOCTH 110 popMysie OMHAPHOTO
coeanHeHus. B3anMoaelicTBie aTOMOB METAIIJIOB MEXTy c000ii — 00pa3oBaHHe
METaJUIMYECKUX KpUCTAIUIOB. [IoHATHE O METaNINUECKON CBSI3U.

JemoHcTpanmu. Moaenu aToMOB XMMHUYECKUX 3J1eMeHTOB. [lepuoanyueckas cucrema
xummuueckux snemenToB /1. . MenneneeBa (paznuanbie GOpMbI).

Tema 2. [IpocThle BelecTBa

[TonoxxeHne MeTaJuI0oB U HEMETAJUIOB B [lepronueckoit cucreMe XuMu4yeckux 3yemMeHToB /. H.
MenneneeBa. Baxknelinie mpocThie BelecTBa — METAIIbI (3KeNe30, aTIOMUHUHN, KaIbIIHH,
MarHui, HaTpui, kanuii). OOume Gpuzndeckre cBONCTBa MeTAJUI0B. BaxkHeiue npocTeie
BellleCTBa-HEMEeTaJTbl, 00pa30BaHHbIC aTOMaMHU KHCIIOPO/Ia, BOJIOPOa, a30Ta, cepbl, Gpocdopa,
yrieposa.

Mounekyibl IPOCTHIX BEIIECTB- HEMETAUIOB — BOJIOPO/Ia, KUCIOPOa, a30Ta, FaJIOre€HOB.
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca.

CnocoOHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEUIECTB
— aoTponus. AJUIOTpPOINHBIE MOAUPUKAIINK KUCIopoaa, hochopa, onoBa. Metammnieckue u
HEMETAJUIMYECKUE CBOMCTBA MPOCTHIX BelecTB. OTHOCUTENBHOCTh 3TOTO MOHSATHSL.

Uucno Asorazapo. Konnuectso BemectBa. Mosb. MosnsipHas macca. MossipHbIi 00beM
ra3oo0pa3HbIX BemecTB. KpaTHble eTMHUIBI H3MEPEHUS KOJIMYEeCTBA BEIECTBA — MUJLTUMOIb U
KHJIOMOJIb, MIJITUMOJISIPHAS. ¥ KHJIOMOJISIPHASI MacChl BEIIECTBA, MUJUTMMOJISIPHBIN 1
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

PacueTs! ¢ nCronp30BaHUEM MMOHATHIA «KOJTMYECTBO BEIIECTBAY, KMOJIAPHAS MACCay, «MOJISIPHBINA
00BEM Ta30By», «IUCIO0 ABOTAIPOY.

Hemonctpanuu. [Tomyuenue o3oHa. OOpa3ifer 6€710T0 U Ceporo 0JI0Ba, O€I0ro U KPacHOTO
docdopa. HekoTopbie MeTaIbl 1 HEMETAIIJIBI C KOJIMYECTBOM BelecTBa 1 Moiib. MosipHBIi
00BbeM ra3000pa3HBIX BEIIECTB.

JlaboparopHbie onbITHL. 6. O3HAKOMIIEHHE C KOJUIEKIeH MeTamioB. 7. O3HaKOMIICHHE C
KOJIJIEKIINEN HEMETAJIOB.



Tema 3. CoelMHEHHS] XUMUUYECKUX 3JIEMEHTOB

Crenens okucnenus. CpaBHEHUE CTENIEHN OKUCIIEHUS U BaJIeHTHOCTU. OnpesiesieHue CTENeHn
OKHCJICHUS DJIEMEHTOB B OMHApHBIX coenuHeHusx. CocraBienune Gopmyrn OMHAPHBIX
COeIMHEHMH, O0IIHUH CIOocO0 UX Ha3BaHMM.

bunapHbIe cCOeTMHEHUST METAJUIOB U HEMETAJUIOB: OKCHUJIBI, XJIOPUIBI, CYIb(UIBI H TIp.
Cocrasnenue ux popmyn. bunapHsie coelMHEHUST HEMETAIIOB: OKCUJIBL, JIETYUHE BOJIOPOAHbBIE
COCIMHEHUS], UX COCTaB U Ha3BaHus. [IpeacTaBuTesn OKCHIOB: BOJIA, YIIICKUCIBIN ra3,
HeralleHas u3Bectb. [IpeacraBurenu neTydnux BOJOPOIHBIX COEAMHEHUMN: XJIOPOBOJOPOA U
amMuak. OCHOBaHUS, UX COCTaB U Ha3BaHUs. PacTBOPUMOCTH OCHOBaHUI B BOJIE.
[IpencraBuTeny menouen: THAPOKCHUIBI HATPHS, Kanus U Kanblus. [lonsTre 06 nHauKaTopax u
KaueCTBEHHBIX PEAKIIUSIX.

Kucnotsl, ux coctaB u Ha3Banus. Kinaccudukanus kucnot. [IpencraBurenu KUCIOT: cepHas,
coJisiHas, a3oTHad. [Tonstue o mkane kucnotHocty (1kana pH). MIsmenenue okpacku
MHAUKATOpoB. CoJiM KaK MPOU3BOAHBIE KUCIIOT U OCHOBAHUM, UX COCTAB U Ha3BaHUS.
PactBopumocTs comneii B Boze. [IpencraBurenu coyeid: XJIopua HaTpusi, KapOoHat u docdar
KaJIBLIMSL.

AmMopdHBIE 1 KPUCTAJUINIECKHE BEIIECTBA.

MexMoleKynsspHble B3aUMOEHCTBUS. THUIIBI KPUCTATUIMUECKUX PEHIETOK. 3aBUCUMOCTb CBOWCTB
BEII[ECTB OT THUIOB KPUCTALTUYECKUX PEIIETOK.

Yuctele BemecTBa u cMecu. [IpumMeps! KUAKNX, TBEPIABIX U ra3000pa3Hbix cMeceil. CBolicTBa
YUCTBIX BEIIECTB U cMecer. X cocras.

MaccoBas 1 o0beMHas 10J11 KOMIIOHEHTa cMecH. PacueTsl, CBS3aHHBIE ¢ UCIIOB30BaHUEM
TIOHSITUS «IOJISI.

Hemoncrpanuu. O6pasibl OKCHIOB, KUCIOT, OCHOBaHUI U colieil. Moenn KpUCTaluTHueCKUX
pELIETOK XJIOpUJa HaTpus, anmasa, okcuja yriepoaa (IV). KucnotHo 1mienouHble HHIUKATOPHI,
M3MEHEHUE UX OKPACKH B PA3JIMUHBIX cpefax. Y HUBEPCAIbHBIA UHIUKATOP U U3MEHEHHUE €ro
OKpacKH B pa3yinuHbIX cpenax. [kama pH.

Tema 4. 3meneHust, MpOUCXOSIINE C BEIIECTBAMU

[TonsiTue sABIEHUH, CBSI3aHHBIX C U3MEHEHUSMHU, IPOUCXOAIINMH C BEIIECTBOM. SIBIcHMS,
CBSI3aHHBIE C U3MEHEHHEM KPUCTANIMYECKOTO CTPOCHHUS BEIIECTBA IPU ITOCTOSIHHOM €T0
cocraBe, — (u3uueckue sBieHus. Puznveckue sIBICHUS B XUMHUH: JTUCTUIUIALMS,
KpUCTAJIJIN3a1Us, BEINTIAPUBAHUE U BO3TOHKA BEIIECTB, (PUIBTPOBAHUE U LIEHTPU(PYTUPOBAHHE.
SIBnenus1, cBA3aHHBIE C U3MEHEHHEM COCTABa BEILIECTBA, — XUMHUYECKUE peakuuu. [Ipusnaku u
YCIJIOBHS IPOTEKAHUS XUMUUYECKUX peaklyil. BelieneHue TerioTel U CBe€Ta — PEaKkLUA TOPEHHUS.
[TonsiTHE 00 K30-M SHIOTEPMHUUYECKHX PEAKLIUAX.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUECKHE YpPaBHEHUS. 3HaUCHHE UHIEKCOB U

k03 unrentoB. CocTaBieHUe YpaBHEHUH XUMUYECKUX PEaKIHii.

Pacuetsl o xuMnueckuM ypaBHeHUsAM. PelieHne 3a1a4 Ha HaX0K/IEHNE KOJINYEeCTBA, MACCHI NN
o0beMa MPOyKTa PeakIMy Mo KOJIMYECTBY, Macce WM 00beMy UCXOAHOTO BelecTBa. PacueTsl ¢
WCITOJIb30BAHNEM ITOHATHUS «JI0JI51», KOTJa UCXOJHOE BEIIECTBO JIaHO B BUJIE PACTBOpA C
3aIaHHOM MAaCCOBOM J0JIEH PACTBOPEHHOI'O BEILECTBA WIIN COACPKUT ONPEAEICHHYIO T0II0
IIpUMeECeH.

Peakuuu paznoxenus. [IpeacraBnenue o CKOpocTH XuMu4eckux peakiuil. Karaauzaropsl.
®epmenTsl. Peakuinu coennnenus. Katanutudyeckue U HeKaTaJIUTHUECKHUE PEAKIIMH, 0OpaTUMbIe
U HeoOpaTuMble peakuuu. Peakinu 3amenienus. Psj akTHBHOCTH METaJIIIOB, €0 UCIOJIb30BAHUE
JUISl IPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKIIUN MEXAY METAJUIAMH M KUCIIOTAMH,
peaxkiuii BBITECHEHUS OJJHUX METAJJIOB U3 PacTBOPOB UX COJIEH APYTMMU MeTaUIaMU. Peakunn
oOMeHa. Peakiuu HeliTpanuzanuu. Y cioBus MPOTEKaHUs peakiuii oOMeHa B pacTBopax 10
KOHIIA.

TuIbl XUMHYECKUX pEaKIMii Ha IPUMEPE CBOMCTB BOABL. Peakius pa3inoKeHus: — JIIEKTPOIU3
BOJbl. Peakiuu coeIMHEHN — B3aUMOJECUCTBUE BOJBI C OKCUAAMHU METAJLNIOB U HEMETAJLIOB.



VYcnoBue B3auMOAEHCTBUS OKCUI0B METAIIJIOB U HEMETAIUIOB € BOJOU. [IOHITHE «THUAPOKCUIBI.
Peakiuu 3amenieHnst — B3auMOICHCTBUE BOABI ¢ MeTauiaMu. Peakiinn oOMeHa — THAPOITN3
BEIECTB.

Hemonctpanuu. [IpuMepsl puznueckux sBICHHN: a) M1aBieHuenapaduHa; 0) BO3roHKa noia
W OCH30MHOM KUCIIOTHI; B) pACTBOPEHUE OKPAIIEHHBIX COJIEH; I') UG Py3us TyIMIHUCTHIX
BEIIECTB C ropsllel JaMIoYKy HakanuBaHus. [Ipumepbl XuMU4yeckux sBJICHUI: a) TOpeHHE
marHus, pocdopa; 0) B3auMOJIeCTBHE COJISTHOM KHCIIOTBI C MPAaMOPOM HITH MEJIOM; B)
nonyuenue ruapokcuaa menu (I1); r) pactBopenue noay4yeHHOro TUAPOKCHIA B KUCIIOTAX; 1)
B3aumoieiictBue okcuaa meau (1) ¢ cepHoit KuCI0TOM pU HArpeBaHUM; €) Pa3IoKEeHUE
NepMaHraHaTa Kajus; ’) pa3jioxKeHHe MepoKcHIa BOJ0poa ¢ MOMOIIbIO AUOKCH 1A MapraHiia U
Karana3bl KapTOQels Ui MOPKOBH; 3) B3aUMOJICHCTBUE pa30aBICHHBIX KHCIOT C METAJIJIAMH.

Tema 6. PactBopenue. PacTBopsl.

CBoiicTBa pacTBOPOB JIEKTPOIUTOB

PactBopenue kak ¢puznko-xumuueckuii npouecc. [lonsaTue o ruapaTax 1 KpUCTALIOTHIPATAX.
PactBopuMocTs. KpuBble pacTBOPUMOCTH KaK MOJEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX
BEILIECTB OT TeMIieparyphl. HachlllleHHbIE, HEHACHIIEHHBIE U MEPECHIILIEHHBIE PACTBOPBI.
3HaueHue pacTBOPOB JJISl IPUPOJIBI U CENbCKOTO X03sicTBa. [ToHsATHE 00 PIEKTPOIUTHYECKOM
JUCCOITHAIIMU. DJIEKTPOJIUTHI M HEAJIEKTPOIUTHL. MeXaHu3M TUCCOIHUAIIUIN JIEKTPOIUTOB C
Pa3IMYHBIM XapakTepoM CBsi3U. CTEneHb ANEKTPOIUTHYECKON Auccounanuu. CUibHbIE U
ci1a0ble ANEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS] TEOPUU FNEKTPOJUTUUYECKON Auccouranu. MIoHHbIe ypaBHEHHS
peakiuii. Peakuuu oOMeHa, Haymye 10 KOHIA.

Knaccudukanus HOHOB U UX CBOMCTBA.

Kucnotsl, ux xnaccudukanus. J[ucconuanus KUCIOT U KX CBOMCTBA B CBETE TCOPUH
3JIEKTPOJINTUYECKON JUCCOLMAMU. MOJEKyIsIpHbIE U HOHHBIE YPABHEHUS PEaKLIMil.
B3aumoneiicTBue KUCIOT C METalNIaMU. DJIEKTPOXUMHUYECKUHN PsiJl HAPSYKEHUN METAJUIOB.
B3auMozeiicTBruEe KHCIIOT C OKCHAAMHU METAILIOB. B3aumMoeiicTBue KUCIOT C OCHOBAaHUSAMH —
peakuus HeHTpanu3auu. B3aumoielicTBrEe KUCIIOT ¢ coysiMe. Vcronib30BaHne TaOIUITBI
PacTBOPUMOCTH /ISl XapAKTEPUCTUKN XUMHUUYECKUX CBOMCTB KUCIIOT.

OcHoBaHnusl, ux kinaccuduxanus. J{ucconuanusi OCHOBaHHUI M UX CBOMCTBA B CBETE TEOPUHU
ANEKTPOIUTUYECKON AUCCOMaluy. B3auMoaencTeue 0OCHOBaHMi ¢ coyisiMu. Mcnonb30Banue
TaOIHIBI PACTBOPUMOCTH ISl XapPAKTEPUCTUKN XUMHUUECKUX CBOMCTB OCHOBAHMIA.
B3anmoneiicTBre 1meno4Yen ¢ OKCUIaMU HEMETAJLIOB.

Comnu, uX TUCCOIMAIUS U CBOMCTBA B CBETE TEOPHUH DIICKTPOIUTHUECKOM TUCCOIUAIUH.
BzaunmopeiicTBue coneli ¢ MeTaiaMu, 0COOEHHOCTH 3THUX peakiuid. BzanmopeiicTBue conelt ¢
coyisimu. Vicmonp3oBaHue TaOIUIIBI pACTBOPUMOCTH JIJISI XapAKTEPUCTUKNA XUMUYECKUX CBONCTB
coJei.

O06o01enue cBeleHni 00 OKCUaax, X KilacCU(pUKAIIUU U CBOMCTBAX.

['eneTndeckue psiibl MeTalla 1 HeMeTasuia. ['eHeTnueckas CBsI3b MEXy Kilaccamu
HEOPraHWYECKUX BEIIECTB.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakiiny. OnpeeneHne CTeNeHel OKUCICHUS 115
AJIEMEHTOB, 00PA3yIOIINX BEIIECTBA PAa3HBIX KJIACCOB. Peakinm HOHHOTO 0OMeHa 1
OKUCITUTENbHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTENh U BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTAHOBJICHUE.

CocraBiieHu€e ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIMIT METOIOM 3JIEKTPOHHOTO
OanaHca.

CBoiicTBa IPOCTHIX BEIIECTB — METAIIOB U HEMETAJIOB, KUCIIOT U COJIEH B CBETE
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHM.

HemoncTpauuu. McnbiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPONPOBOJAHOCTh. 3aBUCUMOCTh
AIEKTPONPOBOJHOCTH YKCYCHOW KUCTOTHI OT KOHIIEHTPAUH. [[BMKEHNE OKPAILIEHHBIX HOHOB B



ANEKTPUYECKOM IT0JI€. B3auMoIelcTBUE HMHKA C CEPOM, CONSTHOM KUCIOTOM, XJIOPUIOM MEIHN
(IT). Topenne maruus. BzanmoseiicTBre XJIOPHOM U CEPOBOIOPOTHOM BOJIBI.

JlaboparopHsie onbITHL. 18. B3anmoeiicTBie pacTBOPOB XJIOpUIa HATPHS U HUTpATa cepedpa.
19. ITonydyeHue HEpacCTBOPUMOTO THIAPOKCU]IA U B3aUMOJICUCTBHE €ro ¢ Kuciaoramu. 20.
BzaumoneiicTBre KHCIIOT ¢ OCHOBaHUSIMU. 21. B3auMoieiicTBHe KUCIIOT ¢ OKCHIAMU METAJIJIOB.,
22. B3aumopencTBue KUCIOT ¢ MeTaiIaMu. 23. B3auMoaelicTBHUE KUCIIOT C COISIMU. 24.
BzauMmoneiicTBue menodei ¢ KHCIOTaMH.

25. B3aumoencTBue mienoue ¢ OKCUIaMu HeMeTauioB.26. B3zaumonelicTteue menoueii ¢
cossimu. 27. TlonyueHue U CBOMCTBA HEPACTBOPUMBIX OCHOBaHUH. 28. B3aumoelicTBre
OCHOBHBIX OKCHJOB C KUCIIOTaMU. 29. B3anMoaelcTBie 0CHOBHBIX OKCHUIOB ¢ Boaoi 30.
BsaumoelicTBrue KUCIOTHBIX OKCHAOB C miejaodaMu. 31. B3anMoaeicTBiue KUCIOTHLIX OKCUIIOB
¢ Bozoi. 32. B3auMoaelicTBUE coiel ¢ KUciaoTaMu. 33. B3anMoaelicTBUE COJIEH C IET0YaMU.
34. BzaumoneiictBue coseil ¢ cosaMu. 35. B3anMopeiicTBie pacTBOPOB COJIEN ¢ METAJIIIAMH.

Tema 7. Ilpaktuxym 2. CBolicTBa pacTBOPOB AIEKTPOJIUTOB
1. Pemienue skcepuMeHTaNbHbIX 3a1a4.

9 KUIACC

OO61as xapakTepUCTUKA XUMUYECKUX AJIEMEHTOB U XUMUYECKHUX PEAKIIUM.

IHepuoauveckuii 3akon u [lepunoanyeckasi cucreMa XuMudeckux jiemenTon /1. U.
MemnpeieeBa

XapakTepHUCTUKA IEMEHTA 110 €ro NOoJIOKEHNUIO B [leproauueckoii cucTeMe XMMHUYECKUX
anemenToB Jl. V1. MenzaeneeBa. CBoiicTBa OKCHI0B, KUCJIOT, OCHOBAHUM U COJIEN B CBETE TEOPUU
INEKTPOJIMTUYECKON JUCCOLUALMU U OKUCIICHUS-BOCCTAHOBIICHUS.

[ToHsiTHE O IEPEXOTHBIX AMEMEHTAaX. AM(POTEPHOCT. | eHETHUECKHIA Psii IEPEXOTHOTO
JJIEMEHTA.

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema XumMu4eckux 3imeMeHToB 1. 1. Menneneesa.
XVMHY€ECKasi OpraHu3alysl )KUBOM M HEXUBOU PUPOAbl. XUMHUYECKUN COCTaB A1pa, MAHTUH U
3€MHOM KOpbl. XUMUYECKHE IIIEMEHTHI B KJIIETKAX JKMBBIX OpraHu3MoB. Makpo- u
MHUKpO3JieMeHTbl. O60011IeHre CBeIeHUI 0 XuMuueckux peakuusax. Knaccupukarus
XUMUYECKHUX PEAKLUM 110 PAa3IMYHBIM IPU3HAKAM: «UHUCIIO U COCTaB PEArnpyroUuX U
00pa3yIOIMXCS BEIECTBY, «TEIIIOBOM 3 (eKT», «HaIpaBICHUEY», «U3MEHEHHUE CTeNeHel
OKHCJIEHHUS JIEMEHTOB, 00pa3yIOLINX pearupyrolue BemecTBay, «pasza», «MCIoIb30BaHNe
KaTajan3aTopay.

ITonsiTHE O CKOPOCTH XMMHUYECKOU peakiuu. DakTopsbl, BIMIOINE HA CKOPOCTh XUMUYECKHUX
peakuuii. KatanuzaTops! u katanus. MTHruOUTOpel. AHTHOKCHIAHTBHI.

JemoncTtpanuuu. Paznuunsie popmsbl Tabnuiel 1. . MenneneeBa. Mosienu aToMOB 3J1€EMEHTOB
1—3 ro nepuonoB. Mozenb CTpoeHUs 3eMHOTO 11apa (MonepedHblid pa3pes). 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW PEAKIMH OT MPUPO/Ibl pEarupyrouux BemecTB. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEaKIIMM OT KOHLIEHTPALUY PEAruPYIOIUX BEIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON peaKIMU OT IJIOLAAN COPUKOCHOBEHUS PEarupyoIInX BEIIECTB («KUIMISIINUN
CJI0i1»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKLUU OT TEMIEPaTyphbl pearupyromumx
BEIIECTB. [ OMOT€HHBIN U reTepOreHHbIN KaTanu3bl. DepMEeHTaTUBHBIN KaTaIn3.
WNurubuposanue.

JlaGopaTtopusie onbIThI. 1. [Tomydenue ruapokcuaa MHHKA U UCCIIEIOBAHHUE €TO CBOMCTB. 2.
MogenupoBanue nocrpoenus [lepuoandeckoit CUCTEMbI XUMUYECKUX 3JIeMEeHTOB /[I. 1.
MenneneeBa. 3. 3amenieHue xeyne3oM Meau B pactBope cynbdata meau (II). 4. 3aBucumocts
CKOPOCTH XUMHUYECKOU PEAKLUU OT IIPUPOABI PEArHPYIOLIUX BEILECTB HA IPUMEpeE
B3aWMO/JICHCTBUSI KUCIIOT C METAJJIaMHU. 5. 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEAKIIUU OT
KOHILICHTpALUU PEarupyroluX BEIIECTB Ha IIPUMEPE B3aUMOACUCTBUS LIUHKA C COISTHON
KHUCJIOTOM pa3Iu4YHON KOHIIEHTpaHH. 6. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIUH OT
IUIONIA/IA COTIPUKOCHOBEHHUS pEarupyroumx BemecTB. 7. MOAeNInpoBaHue «KUIISIIETO CI0s». 8.



3aBUCHMOCTh CKOPOCTH XUMHUYECKON PEAKIINH OT TeMIIePaTyphl PEarupyrouX BemecTB Ha
npumepe B3anmoeicTus okcuaa menu (II) ¢ pacTBopom cepHON KUCIOTHI pa3IndHON
TeMIiepaTypsl. 9. Paznoxenue nepokcuaa BoJI0pojia ¢ MoMOIIsi0 okcuaa mapradna (IV) u
karanasbl. 10. OOHapy)eHue KaTaja3bl B HEKOTOPBIX MUIIEBBIX MpoayKTax. 11. MHrubuposanue
B3aUMOJICUCTBUS KUCIIOT C METAJJIAaMU YPOTPOIIUHOM.

Tema 1. MeTaJyibl

[Tonoxenue meramios B [lepuoguueckoit cucreme xumuuekux 3neMeHToB /1. . Meneneesa.
Mertammdeckas KpUCTANTMYECKask PEUIETKAa U METAUTMYECcKasi XuMuieckas cBsi3b. O0mme
dusnueckue cBoiictea MetaiioB. CIulaBbl, X CBOMCTBA U 3HaYeHHE. XUMUYECKHE CBOMNCTBA
METaJJIOB KaK BOCCTAHOBUTEJIEH, a TAKKE B CBETE UX MOJIOKECHHS B JJIEKTPOXUMHUYECKOM PSITY
HaIPsKEHUN METaJIOB.

Koppo3us meTaioB u criocoOsl 60pb0bI ¢ Hell. MeTtamsl B mpupoe. O0Ime crocoobl ux
MOJIyYEHUSI.

OO011as XapakTepUCTHKA IIET0YHbIX METaUIOB. . ll{eouHble MeTallIbl — MPOCThIE BELIECTBA.
Baxxueiimune coequHeHNs MEI0YHbIX METAJUIOB — OKCHUbI, TUIAPOKCUIBI U COTH (XJIOPUIBL,
KapOOHATHI, CyIb(aThl, HUTPATHI), IX CBOMCTBA U IPUMECHECHHE B HAPOIHOM XO3SIHCTBE.
Kanuitasie ynoOpeHus.

OO01as xapakTepuCTHKA 3JIEMEHTOB I1aBHOM noArpymisl 11 rpynmnel. Ctpoenne aToMoB.
[I{erouHO3eMeNnbHBIE METALIBI —IIPOCTHIE BelllecTBa. BaxkHeilne coequHeHns
HIEJIOYHO3EMETBHBIX METAJUIOB — OKCHJIbI, THIPOKCHUIBI U COJIH (XJIOPHUIBL,
KapOOHATBLHUTPATHI, CyNbdatel, pocaTel), UX CBOMCTBA U IPUMEHEHHUE B HAPOJHOM
XO3HCTBE.

Amomunuii. CTpoeHue aroma, pusndeckre U XMMHYECKHe CBOMCTBA MPOCTOT0 BEIIECTBA.
CoennHeHHS ATIOMUHUS — OKCHJI ¥ THAPOKCHI, UX aM(OTEpHBII XapakTep. Baxkneitmue comn
antoMunus. I [pumMeHeHne alntoMUHUA U €ro COeAMHEHUH.

Kenezo. CrpoeHue atoma, Gpu3NUECKUE U XUMUYECKHE CBOMCTBA IIPOCTOIO BELIECTBA.
I'enetnueckue psabl Fe2+ u Fe3+. Baxueliue conu xene3a. 3HaueHUE Keje3a U ero
COEOMHEHUH ISl IPUPOJIbI U HAPOJIHOTO XO35KCTBA.

Jemoncrpanuu. O6pasiibl MET0YHBIX U MIEI0YHO3eMETbHBIX MeTauioB. OOpaslibl CIIJIaBOB.
BzaumopeiicTBue HaTpus, TUTHS U KLU C BOJOM. B3auMoielicTBME HATpUsI U MarHus C
KucnopoioM. BzaumoneiictBue MmetamioB ¢ Hemetauiamu. [lomyuenue rugpokcuos xenesa (II)
u (III).

JlaboparopHsbie onbITH. 12. B3anmoeiicTBie pacTBOPOB KUCIIOT U cOJei ¢ MeTaliamu. 13.
O3HakomiIeHHE C pyaamu kenesa. 14. OxpammBaHue TUIaMeHH COJISIMU MIEIOYHBIX METaJIOB.
15. BzanmopnelictBue kanpius ¢ Bogou. 16. Ilomydenue ruapokcuaa Kaapuus U UCCIEA0BaHNE
ero coiicts. 17. Ilonyuenue rujpokcuia aTlOMUHUS U UCCIIEI0BaHUE €ro CBOMCTB. 18.
BzaumopeiicTBue xenesa ¢ consHoi kucioroit. 19. [lonyuenue ruapoxcuaos xkenesa (II) u (111)
Y U3Y4YEHHUE UX CBOWCTB.

Tema 2. TIlpaktuxkym 1. CBolicTBa METAJJIOB U UX COEIMHEHUH (24)
1. Pemenne sKCcriepMMEHTAIbHBIX 337a4 Ha pAClIO3HABAaHHUE U MOJIyYEHUE COCIUHEHUN
METAJUIOB.

Tema 3. Hemetasmisl (25 )

OO11ast xapakTepUCTHKa HEMETAJUIOB: MosokeHue B [lepuoanyeckoit cucreMe XMMHYECKIX
anemenToB JI. V1. MenzeneeBa, 0cCOOEHHOCTH CTPOEHUSI aTOMOB, 3JIEKTPOOTpULIATENBHOCTH (D0)
KaK Mepa «HEMETAITMYHOCTHY, pal J0. KpucTtamueckoe CTpoOeHNE HEMETAIIIIOB — IPOCTHIX
BemecTB. Amtorponus. dusndeckre cBoWCcTBa HeMeTaI0B. OTHOCUTEILHOCTh TTOHSITHI
«METaJuD» U «HEMETAILI.



Bonopoa. [Tonoxenne Bogopona B [lepuoanueckoit cucreme XuMU4ecKux 3yemMeHToB /1. M.
MenneneeBa. CtpoeHne atoma U MojieKyibl. Duznueckre U XUMUYECKHE CBOMCTBA BOJOPO/IA,
€ro MOoJyYeHHUE U IPUMEHEHHUE.

Bogna. Ctpoenne monekynsl. Bogopoanas xumudeckas cBsi3b. @u3nuecKue CBOMCTBA BOBI.
AHoManuu cBOWCTB BoAbL. [ uapodunbabie u ruapodoOHbIe BeniecTBa. XMMUYECKHE CBOWCTBA
Bo/bI. KpyroBopot Bojibl B ipupoze. Bogoouncrka. Aspanus Boabl. beiTtoBbie (GUIBTPEI.
MunepanpHble BoAbl. JJUCTHIIIIMPOBaHHAs BOJIA, €€ MTOJIy4EHHUE U IIPUMEHEHHUE.

O6mas xapaktepuctuka ranoreHoB. Ctpoenue atoMoB. [IpocThie BelecTBa 1 OCHOBHbBIE
COEIMHEHUS TaJIOTEHOB, UX CBOWCTBA.

Kpatkue cBenenus o xjope, 6pome, prope u noxe. Ilpumenenre rajoreHoB 1 UX COEAMHEHUN B
HapOJIHOM XO35I1CTBE.

Cepa. CtpoeHue aToma, aJUIOTPOIIHS, CBOMCTBA M PUMEHEHHE pOMONYECKOU cepbl. OKCHIBI
cepsl (IV) u (VI), ux nonydenue, cBoiictBa u npumeHeHue. CepHasi KUCJIOTa U €€ COJIH, UX
MpPUMEHEHHE B HApOAHOM X03siicTBe. [Ipon3BOACTBO CEpHON KUCTIOTHI.

A3zot. CTpoeHue atoma 1 MOJIEKYJIbI, CBOMCTBA ITPOCTOr0 BelllecTBa. AMMHAK, CTPOCHHUE,
CBOICTBa, MosiyuyeHue u npuMeHenue. Coau aMMOHUS, UX CBOICTBa U mpuMeHenne. OKCuabl
azota (II) u (IV).

A3OTHas KUCJIOTa, €€ CBOICTBA U IpuMeHeHne. HUTpaTel 1 HUTPUTHI,poOIeMa UX COAepKaHUS
B CEJIbCKOXO03AMCTBEHHOU ITPOAYKIIVH.

A3OTHBIE y10OpeHusl.

®ocdop. Ctpoenue aroma, aJuIOTPOIIHsI, CBOMCTBA Oenoro u KkpacHoro ¢ocdopa, ux
npuMmenenue. OCHOBHbIE coeinHeHus: okcu Gpochopa (V) u opropochopnas KucioTa,
docdarer. DocopHbIe yI0OpEHUSI.

VYraepoa. CtpoeHue aroma, aJulIoTpOIUs, CBOMCTBA Mo UKaLUi, mpuMeHeHne. OKCHUIbI
yraepona (II) u (IV), ux coiictBa u npumenenue. KapOoHaTsl: KaabIUT, COJA, MOTAII, UX
3HaYEHHE B MPUPOJIC U KUZHU YETIOBEKA.

Kpemnuii. Ctpoenue aroma, KpUCTAIUIMUECKUA KPEMHU, €ro CBOMCTBA U MpuMeHeHne. OKcu
kpemuus (IV), ero npupoansie pasHOBUAHOCTU. CHIIMKAThI. 3HAUEHUE COCTUHEHUI KPEMHUS B
JKUBOU U HEXUBOM npupoae. [IoHATHE 0 CUIIMKAaTHON IIPOMBIIUIEHHOCTH.

Jemonctpaunu. OOpasibl raloreHoB — MPOCTHIX BEIIECTB. B3anMoieicTBIE rajJoreHoB ¢
HaTpUEM, C aJIlOMUHUEM. BriTecHeHne XI0poM Opoma Ml 10J1a U3 PACTBOPOB UX COJIEH.
B3aumopeicTBue cepsl ¢ METAJUIAMM, BOAOPOJOM U KHCI0poaoM. B3zaumoneiicteue
KOHIEHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Mebto. [Toriomienre yriaem pacTBOPEHHBIX BEIIECTB
WM ra3oB. BoccTaHoBnenne Meau U3 ee okcuaa yriaem. O0pasisl IpUPOAHBIX COSAMHEHHH
xJiopa, cepsl, pocdopa, yrinepona, kpeMHus. O0pa3ibl BaKHEUIINX JJIsl HAPOJHOTO XO035HCTBA
cyib(aToB, HUTPATOB, KapOOHATOB, (hocaToB. OOpa3Ikl CTEKIIA, KEPAMHUKH, LIEMEHTA.
Jlab6opatopusie onbiThl. 20. [Tonyuenue u pacno3naBanue Bojopoza. 21. MccrnenoBanue
MOBEPXHOCTHOTO HATsKEHMsI BOABL. 22. PacTBopeHHe epMaHTraHaTa Kajaus WiIH MEJIHOTO
Kyrnopoca B Bojie. 23. 'uapatariust o6e3BoxkeHHOro cynbdara meau (I1). 24. Mzrotosnenue
THIICOBOTO oTIeyvaTka. 25. O3HaKoMJICHHE ¢ KOJUIeKLnel ObITOBBIX (pUILTPOB. 26.
O3HaKoOMJIEHHE ¢ COCTaBOM MHUHepaibHOU BoAbl. 27. KauecTBeHHas peakuus Ha
rajjoreHn]_HoHbl. 28. [lonydenue n pacrnozHaBanue kuciaopoja. 29. ['openue cepsl Ha Bo3yxe
u B kuciopoje. 30. CoiicTBa pa3daBiieHHOM cepHON KucaoThl. 31. M3ydueHue cBOMCTB aMMuaka.
32. Pacno3naBanue coneit amMmonus. 33. CBoiicTBa pa30aBiIeHHOM a30THOM KUCIOTHL. 34.
B3auMopeiicTBre KOHIIGHTPUPOBAHHOM a30THOM KHUCIIOTHI ¢ Mebl0. 35. ['openue dhocdopa Ha
BO3/yXe U B kucnopoae. 36. PacnosnaBanue (ocdaros. 37. ['openue yrist B kuciopoze. 38.
[TosryueHue yroapHOM KUCIOTHI M U3y4yeHue ee cBoicTB. 39. [lepexon kapOoHATOB B
ruspokapOonatsl. 40. Paznoxenue rugpokapoonata Hatpus. 41. Ilonydyenne kpeMHeBoOH
KHCJIOTBI U U3y4YEHUE €€ CBOMCTB.

Tema 4. TIpaktuxkym 2. CBolicTBa coeuHEHUI HeMeTaioB (3 4)
1. Pemenne sxcnepuMeHTaIbHBIX 3aa4 1o TeMe «Iloarpyrma ranoreHoBy.



2. Pemienne skcnepuMeHTANIbHBIX 3a/1a4 110 TeMe «Iloarpyrmna Kuciopoaay.
3. [Tonyuenue, cobupanve U pacro3HaBaHHUE Tra30B.

Tema 5. O0001IeHNE 3HAHUI [T0 XUMUU 33 KypC OCHOBHOMU 1IKOJbL. [loaroroBka k

rocyaapcTBeHHOM utoroBoi arrecranuu (I'MMA) (6 1)
Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema XuMu4eckux 3yeMeHToB 1. 1. Menneneesa.

DuzndecKuii CMBICIT IMOPAAKOBOI'O HOMEpPA 3JIEMCHTA, HOMEPOB II€PHUOJa U I'PYIIIIbI.

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB JIEMEHTOB U UX COEAMHEHUN B IEPUOAAX U TPYIINAX B
CBETE MPEACTABICHUN O CTPOSHUH aTOMOB 2JIEMEHTOB. 3HAYEHHUE IIEPUOINIECKOrO 3aKOHA.
Bupl XUMHUYECKHX CBA3EH U TUIIBI KPUCTAIUIMYECKHUX PELIETOK.

TemaTudeckoe INIAHUPOBAHHUE. 8 kiaacc

Ne | HazBanue Tembl KoJ1-Bo yacos
n/n
Beenenue
1. XuMHs-HayKa O BEIIeCTBAX, UX CBOICTBaX U npeBpaiieHusx. ®opmbl 1
CYIIECTBOBaHMS XMMHUYECKOTO 3JIEMEHTA.. POJIb XUMUM B )KU3HH YEIIOBEKA.
2 [lepunomuyeckasi cuicreMa XUMHYECKUX AJIEMEHTOB. 3HAKH XUMHUYECKHIX 1
JJIEMEHTOB.
3 Xumuyeckue Gpopmynsl. OTHOCUTEIbHAS AaTOMHAs M MOJIEKYJISIpHAs Macca 1
4 MaccoBast 10151 2JIEMEHTA B COEIUHEHUN 1
5 [TpaxT. pab Nel «lIpaBuna TexHuKH 6€30MACHOCTH MPH padboTe B 1
XuMHUecKoM KkabuHere. [Ipuemsl oOpaiieHus ¢ 1a60paTOpHbIM
000pyI0BaHUEM U PUOOpaMu.
6. [Tpaktuyeckas padora Ne2 «. HabmromeHus 3a m3MEHEHUSIMH, 1
MPOUCXOSIIUMHU C TOPSIIIEH CBEUOil».
Tema 1 «<ATOMBI XHMHUYECKHX 3JIEMEHTOB) 94
7 1.OCHOBHBIE CBEJICHUSI O CTPOCHUH aTOMOB. 1
8 2.M130TONBI KaK pa3HOBUAHOCTH aTOMOB 1
9 3.9nexTponbl. CTpoeHHE JIEKTPOHHBIX 000JI0YEK aTOMOB. 1
10 | 4.TICXD u cTpoeHHE aTOMOB 1
11 | 5.MonHas cBsI3b 1
12 | 6.KoBaneHTHas HEMIOJISIPHAS U TIOJISIPHAsE XUMHUYECKast CBS3b 1
13 | 7.Merannuyeckas cBs3b 1
14 8.000011eHne , cHcTEMATH3AIMS 3HAHUH 110 TeEME « ATOMBI XUMHUYECKUX 1
HJIEMEHTOBY
15 | 9. KonTtposabHas pabora Nel « ATOMBI XUMUYECKUX 3JIEMEHTOB) 1
Tema 2 «IIpocThie BemecTBa» 64
16 | 1.IlpocTeie BemiecTBa-MeTaILIBbL. 1
17 | 2.IlpocTble BemecTBa-HEMETAILIbL. 1
18 | 3.KonuuecTBo BemecTBa. Monb. MonsipHas Macca. 1
19 | 4. MousipHbIif 00beM Ta3000pa3HBIX BEIIECTB 1
20 | 5.06006meHne U cucTeMatu3aiys 3HaHui no reme «IIpocTele BenecTBay 1
21 | 6.Kontp. pabora Ne2 «IIpocTeie BerecTBay 1
Tema 3 «CoequHeHUSI XUMHYECKHUX DJIEMEHTOBY 13
22 | 1.Crenenp okucieHus. bunapHele coegMHEHus!. 1
23 | 2.0xcuapl. JleTyuue BOJIOPOTHBIE COSMHCHHUS. 1
24 | 3.0cHOBaHWsI. 1
25 | 4 Kucnorsl 1




26- | 5-6.Conu 2
27
28 7.OCHOBHBIC KJIACCHI HEOPTAaHUYECKUX COCTMHCHUM. 1
29 | 8.AmMopdHBIC U KPUCTAUTHYECKHUE BEIICCTBA. 1
30 9.YucTele BellecTBa U cMecH. Pa3zaenenue cmeceii. OUNCTKA BELIECTB. 1
31 10.MaccoBasi 1 00beMHast 10J11 KOMIIOHEHTOB B CMECH. 1
32 11.ITp.p.Ne3 Paznenenune cMecu moBapeHHOW COJIM C TTECKOM 1
33 12.060611eHMe, cucTeMaTu3anus 3HaHui «CoeTMHEeHNS XUMUYECKHX 1
DJIEMEHTOBY
34 13.Kontp.pabota Ne3 «CoeqrHEHUS XUMHUYECKUX JIEMEHTOBY 1
Tema 4 «I3MeHeHHs1, MPOUCXOAAILIUE € BEIIECTBAMMIY + MPAKTHKYM 14
35 1. XuMHYeCKHe peaKiiui. 1
36 2.3aK0H COXpaHEHUs] MacChl BEIIECTB . XUMHUUECKHE YPaBHEHUS 1
37 3.CocTaBieHHe ypaBHEHUN XMMUYECKUX pEaKIU. 1
38-39 | 4-5.Pacyersl M0 XUMHYECKUM YPABHEHHSIM. 2
40 6.Peakniuu pasnoxeHus. 1
41 7.Peakunu coenuHeHus 1
42 8.Peaknuu 3amerneHus 1
43 9.Peakiun oOMeHa. 1
44 10.Tunbl XUMUYECKUX pEaKIUi Ha IPUMEPE CBOMCTB BOJIBI 1
45 11.I1p.p Ned4 TlpusHaky XUMHYECKHUX pEAKLIHA 1
46 12.I1p. p. Ne5 [Ipurorosnenue pacTBopa BENIECTBA 3aIaHHON KOHIICHTPAIIUU 1
47 13.0060061enue. CucreMarusanus 3HaHui no teme «Kiaccol 1
HEOPraHMYECKUX BEIICCTB. THITBl XUMHUYECKUX PEAKITUI
48 14. Kontp.pabora Ned «V3MeHeHUSs, MPOUCXOISAIIIE C BEICCTBAMI 1
19
Tema 6 «PacTtBopenue. PactBopbl. CBOICTBa 3JIEKTPOJIUTOB)
49 1 PacTBOpeHue Kak (pU3MKO-XUMHUECKHU mporecc. PacTBopuMocThb 1
50 2. DNEKTPOJINTHI M HEAIEKTPOIHTHI 1
51 3.0OcHOBHbIE NTONIOXKEHUS Teopun DI, 1
52 4.VloHHBIE ypaBHEHUSI. 1
53-54 | 5-6.Kucnotsl B cBete TDO/I, nx KiaccuduKanus, CBOWCTBA. 2
55-56 | 7-8.0cHoBanus B cBete TOJ], nx knaccudukaius, CBOWCTBA. 2
57 9.Comm B cBete TOJI, X cBOMCTBA. 1
58 10.0Oxcuppl, ux knaccudukalys, CBOICTBa. 1
59-60 | 11-12.I'eneTnueckas CBsI3b MEXKAY KJIACCAMH HEOPTaHUYECKUX BEUIECTB. 2
61 13.0OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH. 1
62-63 | 14-15.Ynpaxuaenus B cocraBneann OB peaknunit 2
64 16.CBolicTBa MPOCTHIX BENIECTB, KUCIIOT, coJiel B cBete OBP. 1
65 17.11p.p.Ne7 « PemieHne skcriepMMeHTaIbHBIX 3a/1a4» 1
66 18.06001menune, cucrematusanus «PacrBopernne. 3 /1» 1
67 19. Kontp. pabota «PactBopenue.Teopus 3/1» 1
68 Peseps




TemaTnueckoe IiIaHMpoBaHue. 9 Kiaace

Ne Ha3Banue Tembl Kouuuecr
YpOKa BO 4aCOB
Ilogémopenue ochognvix 6onpocos Kypca 8 knacca u 6éedenue 6 Kypce 9 knacca 64
1 Xapakrepuctrka daeMenTa no nosoxenuto B [ICXD .M. MenneneeBa 1
2 CBolicTBa OKCHJIOB,KHCIIOT, OCHOBAHUM, cojieii B cBeTe TO/] 1
3 CBolicTBa OKCHJIOB,KHMCJIOT, OCHOBaHUM, cojieli B ceeTe OBP 1
4 ['eHeTnyeckue psibl METAJIOB U HEMETAIIJIOB 1
S. [TousiTHe 0 MepexoIHBIX AneMeHTax. AMpoTepHOCTh JIabop.onsIT «llomydyenne 1
TUIPOKCUIA IMHKA U UCCIIEJOBAHUE €r0 CBOMCTBY
6. Ilepunonnueckuii 3akon u [ICXD J.11.Menneneena 1
Tema 1 «MeTtauibi» 184
7 1.ITonoxenne Me B I1C. O6mue ¢puznyeckre CBOMCTBA METAIIIOB 1
8 2. CnnaBsl 1
9-10 3. XuMU4ecKre CBONCTBA METAJLIOB. 2
11 5. Metamisl B ipupo/ie, o01ne crnocoobl NOTyYeHUs] METAJIOB 1
12 6. O011Me MOHATHS O KOPPO3UU METAIIIOB 1
13 7. llleno4Hble METAILIBI 1
14 8. CoeuHeHus MEJIOYHBIX METAJUIOB 1
15 9. MeTaibl rmaBHOM MOATPYIIIBI 2-0W TPYIIIIBI 1
16 10. Baxkneiimme coeAMHEHMsI IEI0YHO3EMETbHBIX METAJIOB 1
17 11. Amromuunii. CoequHEHUS aIFOMUHUS 1
18 12. XKenezo. Ero ctpoenune. ®uznyeckue 1 XUMHUYECKHE CBOMCTBA 1
19 13. I'enernueckue psiabl sxenesza(//)u(///). BaxkHeimme coau xxenesza 1
20 14.I1p.p.Nel OcymiecTBieHNE METOYKH MPEBPAIICHUN METAIIIIOB 1
21 15.11p.p.Ne2«IlonydyeHnne coequHEHNI METAJUIOB U U3yYEHUE UX CBOMCTBY 1
22 16.11p.p.Ne3.Pemienune skciepuMeHTAIBHBIX 33/1a4 Ha PAclIO3HABaHUE U 1
MOJTyYCHHUE BEIICCTB.
23 17. O06001IeHNE U crucTeMaTH3anus 3HaHui «MeTaisDy 1
24 18.Kontp. p Nel «Metannbi» 1
Tema 2 «Hememannvt» 26
25 1.HemeTtannsl: atoMbl U ipocThie BemecTBa. Boznyx. Kucnopoa. O3on 1
26 2.Bonopon 1
27 3. lNasiorensl 1
28 4. CoeTMHEHMSI TAJIOTCHOB 1
29 5.ITonyuenue ranoreHoB. buonoruueckoe 3HaYeHHE U TPUMEHEHNE TaJOTEHOB U 1
UX COeOUHEHUN
30 6. Kucnopon 1
31 7. Cepa 1 ee COeTUHCHUS 1
32 8. Cepnast kucnota. OKHCIUTENBHBIE CBOWCTBA CEPHOM KUCIOTHI 1
33 9. Pemienue 3amau u ynpaxkuenuidl. O6001menue u cucrematusanus «[1/rp 1
KHACIIOPO/Ia»
34 10.A30T 1
35 11. AMMuak 1
36 12 Conu ammoHUS 1
37-38 | 13-14 KucnopoaHbsle COeTUHEHHS a30Ta. A30THAS KHCIIOTa U €€ COJIH.. 2

OKHCIUTENbHBIE CBOMCTBA a30THOM KHUCIIOTHI




39 15. ®ocdop u ero coeTMHEHUS 1
40 16. Pemenue 3a1a4 u ynpaxkaeauii. O000IIeHNEe U CUCTeMaTH3aIHS 1
«[loarpymnmna azora»
41 17.Yrnepon 1
42 18. Kucimopogabie coeIuHeHUs yTiepoa 1
43 19. KpemHuMii 1 €ro CoeAMHCHUS 1
44 20. Pemenue 3anay u ynpaxaenuid. O6o6menue «I1/rp. Yraepona» 1
45 21. Pemenue 3amay 1
46 22 Ilp.p. «Pemienue sKcriepuMEHTAIbHBIX 337124 0 TeMme «I1/rp kucnopoma»» 1
47 23. Ilp.p. «Pemenue s3xcriepuMeHTaIbHbIX 3a/1a4 110 TeMe «lloarpymnma azora u 1
yIIIepoJan
48 24. Ilp.p. «IlonyueHnue, coOrpaHue U pacrioO3HABAHKE Ta30BY 1
49 25. O6o6menue u cucremaru3anus «Hemerammsny 1
50 26. Kontp.p. Ne2 «Hemeramibn» 1
Tema 3. Opzanuueckue coeOuHeHus. 10
51 1.ITIpenmer opranmyeckoit xumuu. OCOOCHHOCTH OPraHUYCCKUX BEIIECTB. 1
52 2. llpenenbHbIe YrIeBOJOPOIBI 1
53 3. HenpenenbHbie yTriieBO0pOIbI 1
54 4. Pemenue 3a1a4 ¥ ynpaKkHeHU 1
55 5. Cniuptsl 1
56 6. [IpenenbHble 0THOOCHOBHBIE KapOOHOBBIE KUCIOTHI. CIIOKHBIE d(DUPBL. 1
57 7. Kupbr 1
58 8. AMHUHOKHCIIOTHI. benku 1
59 9 VrieBoasl 1
60 10. O6001menye u cucTeMaTu3anus 3HaHui 1o Teme «OpraHndecKkue 1
COCTUHEHUS
Q0600ueHue 3HaHUIL NO XUMUU 34 KYPC OCHOBHOIL UWIKOJIb 64
61 ITICXD u nepunoanydeckuii 3akox J[.M1.Menneneena 1
62 2. CtpoeHue aToma 1
XUMUYECKas CBSI3b
63 3. Knaccudukaims XuMHUYECKUX peakinui 1
64 4. OCHOBHBIE KJIACCHI HEOTPAHUYECKUX BEIIECTB. 1
['eHeTndeckasi CBsI3b Pa3HBIX KJIACCOB COCIMHEHHIA
65 5.CBoiicTBa BemecTs ¢ mo3unuu TOI. 1
66-68 | 6. IlongBenenue nToro 3




