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PaGouyass mporpaMma 1nmo XMMHM Ui OCHOBHOI IIKOJBI COCTaBJI€HAa Ha OCHOBE:
@enepanbhblil 3akoH 0T 29.12.2012 N 273-®D3 "O06 obpazoBanuu B Poccuiickoii @enepanun’,
dI'OC 000 2010r., ITpumepras OOIT OOO (omobpena pemieHueM (eneparbHOr0 y4eOHO-
METOJMYECKOT0 O0BhEeNMHEHUsI Mo 00meMy oOpazoBanuio (mpotokos oT 8 ampens 2015 1. Ne
1/15), Xumus. 7-9 xmaccel, pabouas mporpamma k juaun YMK O. C. I'aGpuensna : yueGHO-
Metoauueckoe nocooue / O. C. T'abpuensn. - M.: JIpoda, 2017r., OOIT OO0 MBY «lllkoma No
20»

s peanmzanuu pabodei MporpaMMbl HCIIOIB3YeTCsl y4eOHO-METOINYSCKUN KOMIUICKT
aBTOpOB yueOHukn «Xumus» it 8 u 9 kmacca O. C. 'abpuensiHa, BeInymeHHOM M31aTenbsckum
nenrpom  «poda», 2017 r., BraroueHHsle B DexepanbHBI MEpPEYCHb Y4EOHUKOB,
PEKOMEHIyeMbIX K HCIHOJB30BAaHHMIO TIPH pPEATM3AIMUA HUMEIOIUX TOCYIapCTBEHHYIO
aKKpEeIUTAlNI0 00pa3oBaTeNbHBIX MPOTPaMM HAYaJIbHOTO OOINEro, OCHOBHOTO OOIIEro,
cpeanero o0rmiero oOpa3oBaHUsl.

Nzyuenne xumum B 8—9 Kjaccax CTPOUTHCS MO TPHHIUIY WHTEHCHBHOTO
B3aMMO/ICHCTBYS C JPYIMMH JUCIUTUIMHAMY — KaK €CTECTBEHHOHAYYHBIMH ((pHU3UKa, OUOJIOTHS,
9KOJIOTHSI), TaK U TOYHBIMM (MaremMaTHka, MHpOpMaTHKa) M TyMaHUTApHBIMU (Teorpadus,
UCTOPHS, UICTOPUS KyJIbTYPHI, TUTEPATYPA).

XuMHUS BXOJWT B YHCIO €CTECTBEHHBIX HAyK, H3yYalOIUX IPHPOJHBIC SBICHHUS,
BHEIIHKE TI0 OTHOIICHHWIO K YENOBEKY. B IEHTpe BHUMAaHWS XUMHH HAXOJSATCS BENIECTBA, MX
CBOICTBA M MPEBPAILCHUS, a TAK)KE BBITEKAIOIIEE U3 CBOMCTB MpuMeHeHue. [loaTtomy n3ydenue
XAMUU UMEET KaK (PyHIaMEeHTaIbHBIC IIeTH TIOCTPOCHUS €MHOW €CTECTBEHHOHAYYHON KapTHHBI
MUPO3JaHUs, TaK U Cyry00 MpaKTHYECKUE, CBA3aHHBIE C IPUMEHEHHEM KOHKPETHBIX BEIIECTB B
TEXHUKE, IIPOMBINUICHHOCTH, CEITLCKOM XO3SHCTBE U OBITY.

Peanu3anust naHHOW mporpamMMmbl B TIporiecce OOYYeHHUsS TO3BOJHUT OOydJaroIuMCs
YCBOUTH KITFOUEBBIC XUMUYECKHE KOMITIETCHIINU M TTOHATH POJIb ¥ 3HAYCHHE XUMUU CPENTU IPYTHX

HayK O MPHUPOJIE.

1. [InanupyemMble pe3y/bTaThbl OCBOCHHUS Y4eOHOI0 mpeaMeTa « XUMHS)

HA YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHuUs.

Ils1anupyeMble JIMYHOCTHBIE Pe3yJIbTAThl 0CBOEHHSI Y4eOHOI0 npeaMera « XuMushH)

[InannpyeMbpIMH JIMYHOCTHBIMHM PE3yJbTaTaMU B paMKaX OCBOCHHS y4eOHOTO MpeameTa
«XHMUS SIBISFOTCS:
. Poccuiickass TpaxpaHckas HWIACHTHYHOCTh (MATPHOTHU3M, yBaxeHne K OTeuecTBy, K
IIpOILIOMY M HACTOAIIEMY MHOI'OHAIIMOHAJIBHOI'O HapoJa POCCI/II/I, YYBCTBO OTBETCTBCHHOCTU U
noJira niepen Ponuuoi, naentudukamus cedss B kKauecTBe TpakaaHuHa Poccuu, cyObeKTUBHAS
3HAYUMOCTb HCIIOJIb30BAaHUA PYCCKOI'O A3blKa MW A3bIKOB HApOI0B POCCI/II/I, OCO3HAaHHUC H
OIYIIIEHHE JIMYHOCTHOM CONMPHYACTHOCTH K CyapOe poccuiickoro Haponaa). Oco3HaHue
STHUYECKOU MPpUHAAJICKHOCTH, 3HAHUC UCTOPHHU, A3bIKA, KYJIbTYPbI CBOCI'O HApOJad, CBOCIO Kpas,
OCHOB KYJBTYPHOI'O HaCJICANUA HApPOI0B Poccun u denoBeuecTBa (I/II[CHTI/I‘IHOCTB YCJIOBCKaAa C
pOCCHﬁCKOﬁ MHOFOHaI_II/IOHaJIBHOfl KyanypOﬁ, COMMpUYaCTHOCTL HUCTOPUM  HAPOIOB H
rocylapcTB, HAaXOJWBIIUXCSI HAa TEPPUTOPUU CcoBpeMeHHoW Poccum); wuHTepHOpHU3aIUL
T'YMaHUCTUYCCKUX, JAEMOKPATHUYCCKUX U TPAAULIHUOHHBIX HGHHOCTeﬁ MHOI'OHallTMOHaJIBHOI'O
pOCCHfICKOFO O6H_ICCTB8.. OCO3HaHH06, YBAXKUTCIIBHOC U ,Z[O6pO)KeJ'IaT€J'ILH06 OTHOIICHUC K
HUCTOPpHUH, KYIbTYPC, PCIUTUH, TpadUUUAM, A3bIKaM, HCHHOCTAM HApPOIOB Poccun u HapoJ0B
MHpA.
° I'0TOBHOCTE M CIIOCOOHOCTH 06y‘IaIOH_II/IXC$I K CaMOpa3BUTHUIO U CaMOO6pa3OBaHI/IIO Ha
OCHOBC MOTHBAaIlUH K 06yqumo IIO3HAHHUIO, TOTOBHOCTH U CIIOCOOHOCTH K OCO3HAHHOMY BLI60py
U TIOCTPOCHMIO JalibHEHIIel MHAUBHUIyalbHON TpaeKTOpUK 00pa30BaHus Ha 6a3e OPUEHTUPOBKU
B Mupe mnpodeccuii U mpodecCHOHANBHBIX MPEANOYTEHUH, € YYEeTOM YCTONYMBBIX
TMO3HABATCIIbHBIX HHTCPECOB.
° PaszButoe MOPAJIbHOC CO3HAHHUC U KOMIICTCHTHOCTL B PCHICHUN MOPAJIBHBIX HpOGJ’ICM Ha
OCHOBE€ JIMYHOCTHOI'O BBI60pa, (I)OpMI/IpOBaHI/Ie HPaBCTBCHHLBIX YYBCTB W HPABCTBCHHOI'O
INOBCACHUS, OCO3HAHHOITO M OTBCTCTBCHHOI'O OTHOIICHHUA K COOCTBEHHBIM MOCTYIIKaM
(CHOCO6HOCTB K HPaBCTBCHHOMY CaMOCOBCPIICHCTBOBAHUIO, BEPOTCPIIHUMOCTDH, YBAKUTCIBHOC



OTHOIICHHE K PETUTUO3HBIM YyBCTBAM, B3IJIS/1aM JIIOJICH WIM UX OTCYTCTBHUIO; 3HAHHE OCHOBHBIX
HOPM MOpA¥, HPAaBCTBEHHBIX, AYXOBHBIX HJICAIOB, XPAaHUMBIX B KYJIbTYPHBIX TPaIUIUAX
HapoJ0B Poccuy, roTOBHOCTh HAa UX OCHOBE K CO3HATEIbHOMY CaMOOTI'PAaHUYEHUIO B MOCTYIIKAX,
MOBEJICHUH, PACTOYUTEIHLHOM MOTPEOUTENHCTBE; CHOPMHUPOBAHHOCTD IPEJICTABICHUH 00
OCHOBaX CBETCKOW 3THKH, KYIbTYpPhl TPAAULMOHHBIX PEJIUTUH, UX PO B PA3BUTUU KYJIBTYPHI U
uctopun Poccunm M uenoBedecTBa, B CTAHOBJICHHWM TPAKJAHCKOTO OOIIECTBA M POCCHICKOM
rOCyJapCTBEHHOCTH; IMOHMMAHUE 3HAYEHUS HPABCTBEHHOCTH, BEpPhl W PEIUTHU B KU3HU
4enoBeKa, ceMbd u 00mecTBa). ChOpMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOUICHHS K YUCHHIO;
YBa)XUTEJIBHOTO OTHOILIEHUS K TPYAY, HAJIUYUE OIbITa Y4aCTUS B COLMAIBHO 3HAYMMOM TpYIIE.
Oco3HaHKMe 3HAYEHUS] CEMbU B >KM3HM YEJIO BeKa U OOIIEeCTBa, NPUHATUE LIEHHOCTH CEMEMHON
KU3HH, YBAKUTEIHLHOE U 3200 TIMBOE OTHOIIECHUE K YWIEHAM CBOCH CEMbH.

J ChopMUpOBaHHOCTH ILEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Da3BUTHSl HAayKl M OOIIECTBEHHON NPAKTHKH, YYHUTHIBAIOLIEIO COIMAJIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT000pa3rue COBPEMEHHOTO MUpa.

J Oco3HaHHOE, YBAXUTEIBHOE U J0OpOKENaTeIbHOE OTHOILIEHUE K JPYTOMY YEJIOBEKY, €ro
MHEHHUIO, MHUPOBO33PEHMIO, KYIbTYpPE, S3bIKY, BEpe, I'PaXJaHCKOW MO3ULIMU. ['OTOBHOCTH U
CIIOCOOHOCTh BECTHM JUAIOT C JAPYTUMHU JIIOJIbMU U JIOCTUraTh B HEM B3aMMOIIOHMMAaHUS
(upnenTu¢ukanusg cebds Kak  MOJHONPABHOTO  CyObeKTa  OOILIeHus, TOTOBHOCTb K
KOHCTPYMPOBaHHIO 00- pa3a mapTHepa MO JHaJlory, TOTOBHOCTh K KOHCTPYHpOBaHHIO oOpa3za
JOTYCTUMBIX CITIOCOOOB JIMajora, roTOBHOCTh K KOHCTPYMPOBAHUIO MpOIIecca 1Manora Ha OCHOBE
00X HHTEPECOB, MPOLIETYP, TOTOBHOCTh U CIIOCOOHOCTH K BEJICHUIO TIEPETOBOPOB).

J OCBOEHHOCTh COLIMATIBHBIX HOPM, ITPaBUJI MOBEACHHUS, POJieil 1 GOpPM coLManbHOMN KU3HU
B IPyMIax U cooOlIiecTBax. Y4YacTHe B HIKOJbHOM CaMOYIPABIEHUU U OOIIECTBEHHOU XKU3HU B
npeenax BO3PacTHBIX KOMITETCHIIMH C YUETOM PEerHOHAIBHBIX, STHOKYJIBTYPHBIX, COIMAIBHBIX
U DKOHOMHUYECKHMX oOcoOeHHOocTel ((popMHpoBaHHE TOTOBHOCTH K Y4YacTHIO B IIpoliecce
YOOPSAOYEHUS! COLMANbHBIX CBS3€il M OTHOUIEHWH, B KOTOpbI€ BKIIOUYEHBI U KOTOpbBIE
GbopMUpYIOT caMU ydyallMecs; BKIIOYEHHOCTh B HEMOCPEACTBEHHOE TIpakJIaHCKOE YdacTue,
TFOTOBHOCTb Y4aCTBOBAThH B JKU3HEIECATENLHOCTH MOJIPOCTKOBOTO OOIECTBEHHOTO 00bEeIMHEHUS,
MPOJIYKTUBHO B3aWMOJICMCTBYIOLIETO C COIMAJIBbHOW CPEIOM M COUMAIbHBIMU HHCTUTYTAMU;
uneHTuukanmus cebs B KadecTBe CYOBEKTa CONMAIBHBIX MpeoOpa3OBaHMM, OCBOCHHE
KOMIIETEHTHOCTEH B cdepe OpraHu3aTOPCKON IEATENHHO-CTH; HMHTEPUOPH3AIUS IICHHOCTEH
CO3UJATEILHOIO OTHOIICHUSI OKpY)Karolled JeMCTBUTEIbHOCTH, LIEHHOCTEH COIMaIbHOTO
TBOpPUECTBA,  LIEHHOCTH  MPOAYKTUBHON  OpraHW3alMl  COBMECTHOM  JIESTEIILHOCTH,
camopeanu3aliy B IpyIIe U OpraHu3aliy, HEeHHOCTH «IPYroro» Kak paBHOIIPaBHOIO MapTHepa,
dbopMupoBaHHE KOMIETCHLMH aHaiu3a, MPOCKTUPOBAHMS, OpraHU3aluU JAeATeIbHOCTH,
peduiekcu M3MEHEeHMI, crocoO0B B3aMMOBBITOJIHOTO COTPYIHUYECTBA, CIIOCOOOB peaau3aluu
CcOOCTBEHHOTO JIUJEPCKOT0 MOTEHIHAA).

. ChopmupoBaHHOCTh  IIEHHOCTH  3J0POBOTO W Oe3omacHoro o0pa3za  KHU3HU;
WHTEpUOPHU3AIMS TPaBWJI HHAWBUIYATbHOTO U KOJUIEKTMBHOTO O€30MacHOr0 TMOBEIEHUS B
Ype3BhIYANHBIX CUTYALUAX, YIPOXKAIOMIMX >KU3HU U 3J0POBBIO JIIOACH, MpaBHJI MOBEICHUS Ha
TpPaHCIOPTE U Ha IOPOTax.

. Pa3BuTOCTh 3CTETHYECKOTO CO3HAHMSI Yepe3 OCBOCHHE XYJ0’KECTBEHHOTO Hacjeaus
HaposoB Poccun u Mupa, TBOPUECKOH NEATEIBHOCTH ICTETHMUYECKOTO Xapakrepa (CIoCOOHOCTh
MIOHUMATh XY/10’KECTBEHHbIE ITPOU3BECHNUS, OTPAKAIOLINE PA3HbIE ITHOKYIBTYPHBIE TPAAULINH;
C(OPMHUPOBAHHOCTh OCHOB XYJ0KECTBEHHOW KYJIbTYphl OOYYaIOUIMXCS KaK 4acTH UX 0OIei
JTYXOBHOM KyJIbTYpbI, KaKk 0CO0Oro crnoco6a IO3HAaHUS >KM3HU M CPEACTBA OpraHu3alyu
OOIIEeHUs; ACTETHYECKOE, HSMOLMOHAIBHO-IIEHHOCTHOE BHJICHHE OKpYXKAIOIEro MHUpa;
CIOCOOHOCTh K SMOLIMOHATIBHO-IIEHHOCTHOMY OCBOCHHMIO MHUpPa, CAMOBBIPAXEHHUIO U OpUEHTALIUN
B XY/IOKECTBEHHOM M HPABCTBEHHOM MPOCTPAHCTBE KYAbTYPHI; YBaXKEHHE K UCTOPUU KYIbTYPHI
cBoero OrtedecTBa, BHIPAKEHHOM, B TOM YMCIe, B TOHUMAHUM KPAaCcOThI YeJIOBEKa; NOTPEOHOCTh
B OOIIEHUHU C XY/I0KECTBEHHBIMU IPOU3BEACHUSAMH, C(POPMUPOBAHHOCTh AKTUBHOTO OTHOILLICHHS
K TpaIMLHUsAM XYyIO0XKECTBEHHOW KYJNbTYphl KaK CMBICIIOBOM, 3CTETHYECKOH W JUYHOCTHO-
3HaYMMOM LIEHHOCTH).



. ChopMupoBaHHOCTD OCHOB HKOJIOTUYECKOU KYyJIbTYpHI, COOTBETCTBYIOILLIEH
COBPEMEHHOMY YPOBHIO JKOJIOTMYECKOTO MBIIUICHHs, HaJU4ue OMNbITa HKOJIOTUYECKU
OPUEHTUPOBAHHOW PEQIICKCUBHO-OIICHOYHONW M TMPAKTUYCCKOW JEATCIBHOCTH B JKU3HEHHBIX
CUTYyalusX (TOTOBHOCTb K UCCIIEOBAHUIO IPUPO/IbL, 3aHITHUIIM CEJIbCKOXO35IMICTBEHHBIM TPYIOM,
K XYZO’KECTBEHHO-3CTETUYECKOMY OTPAKECHUIO IIPUPOJBL, K 3aHATUSAM TYPU3MOM, B TOM YHUCIIE
9KOTYPU3MOM, K OCYHIECTBIJICHUIO IPUPOJOOXPAHHON JAESTEIBHOCTH).

I[lnanupyemble MeTanpeaMeTHbIE Pe3yJbTAThl OCBOCHHS
yueOHOro npeamera « XuMHs»

[Tnmanupyemble MeTanpeaMeTHBIE pe3yIbTaThl BKIIOYAIOT OCBOCHHBIE OOYYaIOUIMMHCS
MEXKIIPEMETHBIC TIOHSATHUS W  yHHUBEpPCAJbHBbIE Yy4eOHbIE JCHCTBUA  (PETYJISTUBHBIC,
MO3HABATEIbHbIC, KOMMYHUKATUBHBIE).

B cootBerctBun ¢ ®I'OC OOO BBIIENSIOT TPU TIPYNINbl YHUBEPCAIBHBIX Y4EOHBIX
neiictBuii (YY]1): perynasTuBHbIe, TO3HABATEIIbHBIE, KOMMYHHUKATHBHBIE.

PerynstuBHBIC YHUBEpCATbHBIC YUCOHbBIE NCHCTBUS

1. YMeHne camMoCTOSITENIbHO OMPENENATh IeNin O0y4YeHMs], CTaBUTh U (OPMYJIUPOBATH HOBBIE
3a/layd B ydyeOe W TMO3HABaTEIbHOM [EATEeTbHOCTH, pPa3BHBAaTh MOTHUBBI M WHTEPECHI CBOEH
ITO3HABATEIBHOM JIEATEILHOCTH.

Obyuarowuiics cmoocem:

— aHAJM3UPOBATh CYLIECTBYIOIINE U IJIAaHUPOBATh Oyaylue oOpa3oBaTeNbHbIE PE3yNIbTaThI;

— UACHTU(UIIMPOBATH COOCTBEHHBIC MPOOIEMBI M OTIPECIIATH TJIaBHYIO TPOOJIEMY;

— BBIJIBUTaTh BEPCHUU pelIeHUsT MpoOseMbl, (GOPMYIMpPOBATh THUIOTE3bI, MPEABOCXUIIATH
KOHEUHBIN pe3ysbTarT;

— CTaBUTh LI€Jb JAESITEIbHOCTH HA OCHOBE OIPEAEICHHOW MpOoOJIIeMbl M CYIIECTBYIOIINX
BO3MOJKHOCTEH;

— (GopMyIUpOBaTh y4eOHbIE 3a7aUl KaK LIaru JOCTHKEHUS MOCTaBICHHOM 1eNIU AITeIbHOCTH;
— 00OCHOBBIBaTh LIEJE€BbIE OPUEHTUPHI U MPUOPUTETHI CCHUIKAMHM Ha IEHHOCTH, yKa3blBas U
000CHOBBIBas JJOTMUECKYIO TIOCIEA0BATEIBHOCTD I11aroB.

2. YMeHHEe CaMOCTOATEIbHO IUIAHMPOBATh NYTH JOCTHXKEHUS LENei, B TOM YHCIIEe
aTbTEPHATUBHBIC, OCO3HAHHO BBIOMpaTh Hanbosee 3PPeKTUBHBIC CIOCOOBI PEIICHUs YUYCOHBIX U
MO03HABATEIbHBIX 3a/1a4.

Obyuarowuiics cmooicem:

— OIpeAeNsTs He0OOXO0IUMbIEe JEHCTBUS B COOTBETCTBUU C y4eOHOM M MO3HABATENbHOM 3a1aueit
U COCTaBIISITh AITOPUTM UX BBITIOJHEHUS;

— 000CHOBBIBaTh W OCYIIECTBJIATH BBIOOp Hambosiee S(DPEKTUBHBIX CHOCOOOB pEIICHUS
y4eOHBIX U O3HABATEIbHBIX 33/1a4;

— ONpeAeNsATh/HAXOqUTh, B TOM UHCJIE€ M3 NPEIOKEHHBIX BapUAHTOB, YCJIOBUS s
BBITIOJIHEHUS Y4eOHO U 1M03HABaTENbHOMN 3a1auu;

— BBICTpauBaTh JKU3HEHHBIE IUIAHBI HA KpPaTKOCpPO4YHOE Oyayiiee (3asBisTh LEJeBbIC
OpPUEHTHUPHI, CTABUTH aJICKBATHBIC UM 3aJa4u U MpeJuiaraTh AeUCTBUA, YKa3bIBasi U 000CHOBBIBAS
JIOTUYECKYIO MOCIEI0BATEILHOCTD 11aroB);

— BBIOMpATh M3 MPEAJIOKEHHBIX BApUAHTOB M CAMOCTOSITEIILHO UCKAaTh CPEICTBA/pecypChl AJis
pelIeHUs 3a/1a4K/I0CTHKEHUS LENH;

— COCTaBIIATH IJIaH pelieHus MpoOIeMbl (BHIIIOJIHEHHUS MPOEKTA, MPOBEACHUS UCCIICOBAHHS);
— OTpeAeNsATh NOTeHIIMATbHbBIE 3aTPYAHECHUS MPU PEIIeHUH y4eOHO! 1 MOo3HABATEIbHON 3a7aun
Y HaxOJIUTh CPEACTBA I UX YCTPaHEHUS,

— OMMKCHIBATh CBOW OMBIT, OGOPMIISiS €ro JUIsl mepeiad IPYruM JIIOJSM B BHJIE TEXHOJIOTHUU
pelieHus MPakTUYECKUX 33]1a4 ONPEEICHHOTO KJacca;

— MJIaHUPOBATh U KOPPEKTUPOBATH CBOIO HHIMBHUIYaTbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO.

3. YMeHHME COOTHOCUTh CBOM JCHCTBUS C IUIAHUPYEMBIMU pE3YJIbTaTaMH, OCYIIECTBIISTh
KOHTPOJIb CBOEH JNIEATEIBHOCTH B MPOIECCEe JOCTIKEHUS Pe3yabTaTa, ONpPeNeisTh CHOCOObI
JEVCTBHUI B paMKax MPEIOKEHHBIX YCIOBUN M TpeOOBaHM, KOPPEKTUPOBATH CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCS CUTYyalUEH.

Obyuarowuiics cmodicem:




— OIPEAEIATh COBMECTHO C MEAAroroM U CBEPCTHUKAMU KPUTEPUM IUIAHUPYEMBIX PE3y/IbTaTOB
Y KPUTEPHUHU OLIEHKU CBOEH yueOHOH IesATeNbHOCTH;

— CHCTeMAaTU3HUPOBaTh (B TOM YHMCIE BHIOMpATh TNPHOPHUTETHBIE) KPUTEPUU ILJIAHUPYEMBIX
pE3yJIbTAaTOB U OLIEHKU CBOEH JESTENBHOCTH;

— OoTOMpaTh WHCTPYMEHTHI JJIsl  OLCHHMBAHUS CBOEH  JICATENBHOCTH, OCYIIECTBIIATH
CaMOKOHTPOJIb CBOEH JIEITEIBHOCTH B PAMKaX MPEUIOKEHHBIX YCIOBHH U TpeOOBaHMIA;

— OLICHUBATh CBOIO JIESITEIBHOCTb, ApryMEHTUPYS NPUYMHBI JOCTH)KEHHUS WM OTCYTCTBUS
IUIAaHUPYEMOTO Pe3yibTara;

— HAaXOJIUTh JOCTATOYHbIE CPEACTBA JJIsl BBHIINOJHEHMSI Y4eOHBIX NCHCTBUII B M3MEHSIOIIEHCA
CUTYalluu W/WIIK TIPU OTCYTCTBUU TIAHUPYEMOTO PE3yibTaTa;

— paboTasg 1Mo CBOEMY IUIaHY, BHOCHTb KOPPEKTHBBI B TEKYIIYIO JEATEIbHOCTh Ha OCHOBE
aHaIM3a M3MEHEHUH CHUTYalluu IS TOJYYEHHUS 3alUIAaHWPOBAHHBIX XapaKTEPUCTUK MPOIYKTa/
pe3ynbTara;

— yCTaHaBJIMBaThb  CBSI3b  MEXJAYy I[OJYYEHHBIMH  XapaKTEepUCTUKaMU  MPOAYKTa U
XapaKTepUCTUKaMH IIpolecca ACSITEIbHOCTM W IO 3aBEpIICHUU JIeATENbHOCTH Ipe/araTh
M3MEHEHHE XapaKTePUCTHUK Ipoliecca Jisl MOJIyYeHUs YIyUIIEeHHbIX XapaKTePUCTUK MTPOYKTa;
—CBEpATh CBOM JEWCTBHUS C IEJIbI0 W, IpU HEOOXOAMMOCTH, HCHPABIATh OIIHOKU
CaMOCTOSITENBHO.

4. VYMeHue OIleHUBaTh IPaBUIBHOCTh BBIMOJIHEHHUS Y4yeOHOM 3ahayd, COOCTBEHHbIE
BO3MOYHOCTH €€ PEIlIeHHUS.

Obyuarowuiicst cmooicem:

— OTpeAETATh KPUTEPUH MPABUIBHOCTHU (KOPPEKTHOCTH) BBINOJHEHUS Y4eOHOH 3a1auu;

— aHaNM3UpOBaTh U OOOCHOBBIBATH NPUMEHEHHE COOTBETCTBYIOIIEIO WHCTPYMEHTApHUsS s
BBITIOJIHEHUST y4eOHOW 3ajayM; — CBOOOJHO TIOJIb30BAaThCSA BHIPAOOTAHHBIMH KPUTEPUIMU
OIICHKH M CAaMOOILIEHKH, UCXOSl U3 1IeJIM U UMEIOIINXCS CPEJICTB, pa3iinyasi pe3yyibTaT U CoCOObI
e CTBHIA;

— OLICHMBATh NPOAYKT CBOEH JEATENbHOCTH IO 3aJaHHBIM W/WIK  CaMOCTOSITEIbHO
OIpENIeNIEHHBIM KPUTEPHSIM B COOTBETCTBUH C LIEIIbIO IEATEIILHOCTH;

— 000CHOBBIBaTh JIOCTMKMMOCTb LI€IM BBIOPAaHHBIM CHOCOOOM Ha OCHOBE OLIGHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHELIHUX PECYPCOB;

— (puKCcHpOBATH M AHANU3UPOBATh IMHAMUKY COOCTBEHHBIX 00pPa30BATENbHBIX PE3yIbTATOB.

5. Bnazenue ocHOBaMH CaMOKOHTPOJIS, CAMOOLIEHKH, IPUHATHS PELICHUH U OCYLIECTBICHMS
OCO3HAHHOTO BBIOOPA B y4eOHOW U MO3HABATEIbHOM 1EATEILHOCTH.

Obyuarowuiics cmooicem:

— Ha0JI0JaTh U aHAJIU3UPOBATh COOCTBEHHYIO YYEOHYIO M IIO3HABATENIBHYIO NESATEIbHOCTh U
NeATeNbHOCTb JPYruX 00y4aroluxcsl B Ipolecce B3auMOIIPOBEPKH;

— COOTHOCUTh peallbHble M IUIAHUPYEMbIE pe3yibTaThl WHAMBHUIYaJIbHOM 00pa30BaTENIbHOM
NeATeIbHOCTH U JI€1aTh BBIBObI;

— NPUHUMATh pelleHue B y4eOHOM CUTyalluy U HECTH 3@ HErO OTBETCTBEHHOCTD;

— CaMOCTOSITEJILHO OINpENeNATh MPUYMHBI CBOETO yclleXxa WM HeyclleXa U HaXOAUTh CHOCOOBI
BBIX0J1a U3 CUTYaIlMH HEyCIeXa;

— PETPOCIIEKTUBHO OIpPENeATh, Kakue JCHCTBUS 10 PEUICHHI0 Y4eOHOH 3ajauu MU
napameTpsl 3THX JIeHCTBUI pUBEIn

MOJTy4EHUIO UMEIOILErocs MPOJIyKTa y4eOHOM NesITeNbHOCTH;

— JIEMOHCTPUPOBATh MPUEMBI PETYISLUHU MICUX0(PU3UOIOTMYECKIX/IMOMOHATBHBIX COCTOSHHM
s JocTwkeHus s¢ddekra ycrnokoeHus (yCTpaHEHHMs SMOLMOHAIBHOM HANpsHKEHHOCTH),
spdexta BoccTaHOBIEHUs (OcialneHust NpOsBIEHUIN yTomieHHs), 3(dekra akTUBHU3ALUU
(OBBIIEHUS ICUXO(PU3HOIOTUYECKON PEaKTUBHOCTH).

ITo3HaBaTenbHbIC YHUBEPCATIbHbBIC YUeOHbIE IeHCTBUS

6. YMeHHe ompenensTh IOHATHS, CO3/JaBaTh OOOOIIEHHs, YCTAaHABJIMBAaTh AHAJIOTHUH,
KJIaccu(UIMpoOBaTh, CAMOCTOSTENIFHO BBIOMpPATh OCHOBAHUS U KPUTEPUU Ul KiIacCUPUKAINH,
YCTaHABIMBaTh [PUYMHHO-CIEJCTBEHHBIE CBSI3H, CTPOUTH JIOTMUECKOE  pacCyXJIEHUE,
YMO3aKJIl0ueHue (MHAYKTUBHOE, IeIYKTUBHOE, 110 AHAJIOTUH) U JIJIaTh BBIBOJBI.

Obyuarowuiics cmodicem:




— MOJI0OHMpaTh CJIOBA, COMOJYUHEHHBIC KIIOUYEBOMY CIIOBY, OMPEICISIONIME €ro MPH3HAKUA U
CBOICTBA;

— BBICTpPanBaTh JIOTHYECKYIO IEMOYKY, COCTOSIIYI0 M3 KIIOUEBOTO CJIOBa U COMOJYMHEHHBIX
€My CJIOB;

— BBIJICJISITH OOIIMI MPU3HAK JIBYX WJIM HECKOJIBKUX MPEIMETOB WM SBICHUA U OOBICHATH MX
CXOJICTBO;

— O00OBEIMHATH MPEAMETHl U SBJICHHS B TPYIIILI 1O OMPEIEICHHBIM NpHU3HAKaM, CPaBHHUBATbH,
KIIAaCCU(UITUPOBATH U 0000maTh (PAKTHI U SIBICHUS,

— BBIJICJIATH SIBJICHUE U3 OOILETr0 psijia APYTUX SBJICHUI;

— OMpEAeTATh O0OCTOSATENECTBA, KOTOPHIC NPEIIICCTBOBAIM BO3HUKHOBEHHUIO CBSI3U MEKITY
SIBJICHUSIMH, M3 OTHUX OOCTOSATEIBCTB BBLICIATH ONPEICIISIONINES, CIIOCOOHBIC OBITh MPUYMHON
JAHHOTO SIBJICHUS, BBISBIIATH PUYUHBI U CIICACTBUS SIBJIICHUA;

— CTPOUTh PACCY)KJCHHE OT OOIIMX 3aKOHOMEPHOCTEW K YaCTHBIM SBJICHHSIM U OT YaCTHBIX
SIBJICHUH K OOIIIUM 3aKOHOMEPHOCTSIM;

— CTPOUTH PACCYXJEHHUE Ha OCHOBE CPaBHEHUS TPEIMETOB W SIBJICHHUH, BBIIACISS MPU HTOM
oO11Me NPU3HAKY;

— W3JIaraTh NOJIYYCHHYIO HH(POPMAIINIO, MHTEPIPETUPYS €€ B KOHTEKCTE PEIIaeMOM 3a/1a4u;

— CaMOCTOSITENIbHO YKa3bIBaTh Ha WH(GOPMAIUIO, HYXIAIOIIYIOCS B MPOBEpPKE, MpeaiaraTh U
MIPUMEHSTH CIIOCO0 MPOBEPKHU JIOCTOBEPHOCTH MHPOPMALINK;

— BepOaIM30BaTh YMOIMOHAILHOE BIICUATIICHUE, OKa3aHHOE Ha HETO NCTOYHUKOM;

— OOBSICHATH SIBJICHUSI, TIPOIIECCHI, CBSI3M M OTHOIICHUS, BBISBIISIEMBIC B XOJIE TTIO3HABATEIILHON U
WCCTIEOBATEIbCKON  ACSITENBHOCTU  (MMPUBOAWTh OOBSCHEHHE C HW3MEHEHHEM (OPMBI
MPEACTABICHUS; OOBIACHSITH, IETATU3UPYSI WIIH 0000111as1; 0OBSICHATH C 3aJJaHHON TOYKH 3PEHHS);
— BBISIBJIAITh M HAa3bIBaTh MPHYMUHBI COOBITHS, SIBJICHHUS, B TOM YHCJIE BO3MOKHBIE/HanboJlee
BEPOSITHBIE TMPUYUHBI, BO3MOJXKHBIE TIOCIEACTBHUS 3aJaHHOW TNPUYUHBL, CaAMOCTOSATEIHHO
OCYILIECTBJISISl IPUUMHHO-CJIEICTBEHHBIN aHaIH3;

— JlefaTh BBIBOJI HA OCHOBE KPUTHUYECKOIO aHajn3a pa3HbIX TOYEK 3PEHHUs, MOATBEPXKAATh
BBIBOJI COOCTBEHHOM apryMeHTalen Uil CaMOCTOSTENbHO MOTyYeHHBIMU JAHHBIMHU.

7. YMeHue co3znaBaTh, IPUMEHATh U MPeoOpa30BhIBATH 3HAKU U CUMBOJIbI, MOJETH U CXEMBI IS
pelieHns yueOHbIX U M03HABATEIbHBIX 3a/1a4.

Obyuarowuiics cmooicem:

— 0003Ha4YaTh CUMBOJIOM M 3HAKOM NPEAMET W/UIIU SBIICHUE;

— OMpEAETAThH JIOTUYECKUE CBSI3U MEX]y IpeaMeTaMu U/ WIH SBICHUSMHU, 0003HAYaTh JaHHbIE
JIOTUYECKHE CBSI3U C TIOMOIIbIO 3HAKOB B CXEME;

— Cc03/1aBaTh a0CTPAKTHBIN UK pealbHbIN 00pa3 npeaMeTa U/uiu sIBICHUS;

— CTPOUTH MOJIEJIb/CXeMY Ha OCHOBE YCIIOBUH 3aJjauu /WM crioco0a ee peleHus;

— co3/1aBaTh BepOajbHbIC, BEIIECTBEHHbIE U WH(GOPMAIMOHHBIE MOJEIU C BBIJCICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa ISl OMNpelAeieHHs] Ccrocoba peuieHHs 3aJadyd B
COOTBETCTBUU C CUTYaIUEH;

— npeoOpa3oBbIBaTh MOJIENIN C LENbI0 BBISBICHUS OOIIMX 3aKOHOB, OMPENEISIIOIIMX AAHHYIO
MIpeIMETHYIO 00JIacTh;

— MEePEeBOJUTH CIOKHYIO IO COCTaBY (MHOTOACIEKTHYIO) HHPOPMAIUIO U3 TpadUUIecKoro Hin
(hopManu30BaHHOTO (CUMBOJIBHOTO) MPEACTABICHHS B TEKCTOBOE, U HA00OPOT;

— CTPOUTH CXEMY, AITOPUTM JEHCTBUS, UCIPABIISATh UM BOCCTAHABIMBATh HEM3BECTHBIN paHee
QITOPUTM Ha OCHOBE MMEIOIIETroCs 3HaHUsI 00 00BEKTE, K KOTOPOMY MPUMEHSIETCS allTOPUTM;

— CTPOMTH JI0KA3aTeNIbCTBO: MPAMOE, KOCBEHHOE, OT IIPOTUBHOTO;

— aHANM3UPOBATh/pe(PIEeKCUPOBATh OMBIT Pa3pabOTKU W peaau3aluud  y4eOHOTO MPOEKTa,
UCCIEeOBAaHUS (TEOPETHUUECKOT0, IMIHMPUYECKOTO) HAa OCHOBE MPEIONKEHHON MpoOIeMHOMN
CUTYaIiH, MIOCTaBJICHHON 1IeTTH W/WIIK 3aJaHHBIX KPUTEPHEB OLIEHKU MTPOYKTa/pe3yabTara.

8. CMBICIIOBOE YTEHHE.

Obyuarowuiics cmoodicem:

— HaXOJUTh B Tekcre Tpedyemyro wuHPOpMauioo (B COOTBETCTBHM C LIETISMH CBOEU
JeSITENLHOCTH);



— OPUECHTUPOBATbCS B COJAEPKAHUU TEKCTa, IIOHUMATh LEJIOCTHBIM CMBICI TEKCTa,
CTPYKTYPUPOBATh TEKCT;

— YCTaHaBJIMBATh B3aUMOCBSI3b OMTUCAHHBIX B TEKCTE COOBITHH, SIBIICHHIA, TIPOIIECCOB;

- PE3IOMHMPOBATH INIABHYIO UJICI0 TEKCTa

— NMpeoOpa3oBBIBATH TEKCT, «IIEPEBOIS» €ro B APYTyI0 MOJAIBHOCTh, HHTEPIPETUPOBATH TEKCT
(XyZI0’KECTBEHHBIN U HEXYH0KECTBEHHBIN, YU€OHBIH, HAYYHO -NIOMYISIPHBIA, HHPOPMALIMOHHBIN);
— KPUTHYECKH OLIEHUBAThH COJIepKaHue 1 (OpMy TEKCTa.

9. ®opmupoBaHME M pa3BUTHE 3KOJOTMYECKOI'O MBIIUICHUS, YMEHUE IPUMEHSITh €ro B
[I03HABATEIbHONH, KOMMYHHMKAaTHBHOM, COLMAIbHOM TMpPAaKTUKE U  NpoQeccrOHAIbHOMN
OPHUEHTALINH.

Obyuarowuiics cmodicem:

— OIIPENEIATh CBOE OTHOLIEHUE K IIPUPOIHOM CPELIE;

— aHAIM3UPOBATH BIMSAHUE SKOJIOTUIECKUX (PAKTOPOB HA Cpey OOMTAaHUS KUBBIX OPTaHU3MOB;
— IIPOBOJIUTH TPUYMHHBIA U BEPOSITHOCTHBIN aHAJIN3 SKOJOTUYECKUX CUTYaLlH;

— TPOTHO3UPOBATh WU3MEHEHUS CUTyalluM NpU CMEHE AEWCTBMS OJHOrO (akTopa Ha AelcTBHE
npyroro ¢akropa;

— pacHpoOCTPaHATh IKOJIOTMYECKUE 3HAHMS M Yy4aCTBOBATh B IPAKTUYECKUX Jieiax IO 3allHTe
OKpYKaroIllEen Cpeibl;

— BBIpaXXaTb CBO€ OTHOLICHUE K IPUPOJE 4Yepe3 PUCYHKH, COUYMHEHUS, MOJEIH, IPOCKTHBIE
paboTEHL.

10. Pa3zBuTHe MOTMBAalMM K OBJIAJICHUIO KYJIbTYpOM AaKTMBHOIO HCIIOJIb30BAaHUS CIIOBApEd H
JPYTUX MMOUCKOBBIX CUCTEM.

Obyuarowuiicst cmooicem:

— OTpeAeNATh HE0OXOAUMbIE KITI0UEBbIE IOMCKOBBIE CJIOBA U 3alpOCHI;

— OCYUIIECTBJIATh B3aNMOJEHCTBUE C MIEKTPOHHBIMHU TOUCKOBBIMHM CUCTEMAaMHU, CIIOBAPSIMHY;

— (popMHpPOBaTh MHOXKECTBEHHYIO BBIOOPKY M3 NOMCKOBBIX UCTOYHUKOB Ul OOBEKTUBU3ALUU
pe3yJIbTaTOB MOUCKA;

— COOTHOCHTB TIOJIy4EHHBIE PE3YNbTATHI IIOUCKA CO CBOEH AEATEIBbHOCTBIO.

KoMMyHUKaTHBHbBIC YHUBEPCAIbHbIC YU€OHbIE ICHCTBUS

VYMeHue opraHu3oBbIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO- J€ATEIBHOCTb C YUUTEIIEM
U CBEPCTHHKAMHU; paboTaTh HMHIMBUAYAJIbHO M B TIpyINIe: HAaXOAWUTh OOlIee peleHue u
paspeniatb KOHQJIMKTBI HA OCHOBE COIJIACOBAHUS MO3ULIUI U ydeTa HHTEPECOB; (POPMYIUPOBATh,
apryMeHTHUPOBATh U OTCTauBaTh CBOC MHEHUE.

Obyuarowuiicss cmooicem:

— OIIPEAEIATH BO3MOKHBIE POJIM B COBMECTHOH I€ATENBHOCTH;

— UI'paTh OIPEIEICHHYIO POJIb B COBMECTHOM JIEATEIBHOCTH;

— NPUHUMATh MO3ULUI0 COOECeAHUKA, MOHUMAs MO3ULUI0 JPYroro, pa3ivyarb B €ro pedu
MHEHHE (TOUKY 3pEHUs), J0Ka3aTeIbCTBO (ApryMEHTHI), (aKThl; THUIIOTE3bl, AKCHOMBI, TEOPUH;

— OIpeNeNsTh CBOM JEHCTBUS W JEHCTBHUA MapTHEpa, KOTOpbIE CIIOCOOCTBOBAIU WM
IIPEMSITCTBOBAIN NPOAYKTUBHOM KOMMYHHKALIH;

— CTPOUTH NO3UTUBHBIE OTHOILIEHUS B ITpoliecce y4eOHOM U MO3HABATENbHON 1EATEIbHOCTH;

— KOPPEKTHO M apryMEHTHPOBAaHHO OTCTauWBaThb CBOIO TOYKY 3pEHHUS, B JUCKYCCUU YMEThb
BBIIBUT'aTb KOHTPApPryMEeHThI, IepedpasupoBaTb CBOIO MbICIb (BIaJCHHME MEXaHU3MOM
SKBUBAJIECHTHBIX 3aMEH);

— KPUTHYECKH OTHOCUTbCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IpU3HABaTh
OLIMOO0YHOCTh CBOEr0 MHEHUS (€CJIM OHO TaKOBO) U KOPPEKTHPOBATH €r0;

— IpeJyIaraTh ajlbTePHATUBHOE PELIeHNEe B KOH(IUKTHOM CUTYalluH;

— BBIJCTIATH OOIIYI0 TOYKY 3pEHUS B JTUCKYCCHM; — JOTOBAPHBATHCSA O MpaBUJIaX U BOMPOCAX
111 OOCY)KJIeHHsI B COOTBETCTBUH C ITOCTABJICHHOM Nepe rpymmnoil 3aiauei;

— OpraHM30BbIBaTh yuyeOHOE B3aMMOJACHCTBHE B TIpymmne (OmpenensTs oO0mue ey,
pacrpenensaTh POy, I0TOBapUBATHCS APYT C APYTrOM U T. 11.);

— yYCTpaHATh B  paMKax JUajora pas3pblBBl B KOMMYHMKAllUH, OOYCIIOBJIEHHBIE
HEMIOHUMaHUEM/HENPUSATHEM CO CTOPOHBI coOeceqHMKa 3ajaud, (OPMBI WM COAEPIKaHUS
Jyaora.




12. YMeHue O0CO3HAaHHO HCIIOJIb30BAaTh pEYEBBIE CPEICTBA B COOTBETCTBUU C 3ajauei
KOMMYHUKAIMH JJIS1 BBIPAKEHHSI CBOMX YYBCTB, MBICTICH W MOTPEOHOCTEH ISl TUIAHUPOBAHUS U
pPEryJisiiMyA CBOEU AEATEIbHOCTH; BIIAJICHUE YCTHOW M NMHUCBMEHHOM PEYbI0, MOHOJIOTHYECKOMN
KOHTEKCTHOM PEUbIO.
Obyuarowuiics cmodicem:
— ONPEIeNATh 3a/1a4y KOMMYHUKAIIUN U B COOTBETCTBUH C HEl OTOMpATh peueBbie CPEICTBA;
— OoTOMpaTh W HCHOJB30BATH PEUEBBIE CPEJCTBA B IPOLECCE KOMMYHUKALUU C APYTHMHU
JOJIbMHU (JTMAJIOT B TIape, B MAJIOW TPyIIe  T. [1.);
— MPENCTaBIIATh B YCTHOM WM THCBMEHHOW (OpMe pa3BEepHYTHI IIaH COOCTBEHHOM
NeSITENIbHOCTH;
— cOOI01aTh HOPMBI ITyOIIMYHON PEeYH, PErJaMEeHT B MOHOJIOTE U JJUCKYCCHU B COOTBETCTBHUH C
KOMMYHHUKaTUBHOM 3aJ1a4eil;
— BBICKa3bIBaTh U OOOCHOBBIBaTh MHEHME (CY)KJIEHUE) M 3alpaliuBaTb MHEHHUE IMapTHEpa B
pamKax Juanora;
— NPUHUMATh PELIEHHE B X0/I€ AUAJIOTA U COTJIACOBBIBATH €r0 C COOECETHUKOM;
— CO3/1aBaTh MUCHbMEHHbIE «KIUIIMPOBAHHBIE» M OPUTMHAIBHBIE TEKCTHI C HCIOJb30BAHUEM
HE0OXOIMMBIX PEUYEBBIX CPE/ICTB;
— UCIOJIb30BaTh BepOalibHbIE CpPEJICTBA (CPEICTBA JIOTUYECKOW CBSA3M) JJs  BbIICIEHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILJICHUS;
— HCII0JIb30BATh HeBepOaIbHbIe CpeacTBa WIH HarJIsIHbIe MaTepuabl,
MIOATOTOBJIEHHBIE/OTOOPAHHBIE MOJT PYKOBOJACTBOM YUHUTEIIS;
— JlefaTh OIIEHOYHBIH BBIBOJ O JOCTM)KEHUU L€ KOMMYHHKAIIMM HENOCPEACTBEHHO IOCIIe
3aBepUICHUS] KOMMYHUKAaTUBHOTO KOHTaKTa U 0OOCHOBBIBATH €TO.
13. ®opmMupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JAacTH HCIOJIb30BaHUS WH(OPMALIMOHHO-
KOMMYHUKAITMOHHBIX TexHoJorui (nanee — MUKT).
Obyuarowuiicst cmooicem:
— IIeJIEHANPaBJIEHHO MCKaTh M HCIOJIb30BaTh MHPOPMAIIMOHHBIE PeCypChl, HEOOXOIUMBIE IS
perieHust yueOHBIX U MTPAKTUUECKHUX 3a/1a4 ¢ momoibio cpencts MKT;
— BBIOMpATh, CTPOUTH U MCHOJIb30BaTh aI€KBAaTHYI0 MH()OPMAIIMOHHYIO MOJEINb Ul epeaayn
CBOMX MBICIIEH CPEACTBAMH €CTECTBEHHBIX U (POPMAIIbHBIX S3bIKOB B COOTBETCTBUU C YCIIOBUSAMHU
KOMMYHHUKAIUU;
— BBLIEATh MH(GOPMALMOHHBIN acleKT 3a7jau, ONEepUpPOBaTh JaHHBIMU, UCIOJIB30BAaTh MOJIEIb
peuieHus 3a1auu;
— HCMOJb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMM (BKJIIOYas BBIOOp aJEeKBaTHBIX 3ajaue
WHCTPYMEHTAJIBHBIX  MPOTPAMMHO-ANMapaTHbIX CPEACTB U CEPBUCOB) ISl pEIICHUs
MH(OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX Y4YeOHBIX 3aJady, B TOM 4YHCJIE€ BBIYHMCIICHHE,
HamucaHue MUceM, COYMHEHHH, JOKIaA0B, peepaToB, CO3JaHKe MPE3EHTALNHN U Jp.;
— UCMOJb30BaTh HHPOPMAIUIO C YUETOM 3TUYECKUX U MIPABOBBIX HOPM;
— co3/1aBaTh WH(OPMALMOHHBIE PECYpPChl PA3HOTO THIIA U AJS Pa3HBIX ayIUTOpPUHN, COOIIONAThH
MH(OPMALMOHHYIO TUTUEHY U MpaBuiia HH(OOPMALMOHHON OE30MaCHOCTH.
IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA COIEPKAHUA KYPCA
Pa3znen «O0masi XapakTepucTHKA XMMHYECKUX 3JIEMEHTOB U XMMUYECKHX PeaKIuii»
IlIpeomemmnuie pezynvmamot 00yuenus.
VYyamuiics J0JDKEH yMeETh:

— HCIOJIB30BaThb IPH XapaKTEPUCTUKE IMPEBPALICHUM BELIECTB MOHATHUA «XMUMHYECKas
peaKkuus», «peaklUH COEAMHEHUS», «PEeaKLUH pPA3JIOKEHUs», «peakiuu OOMeHay,
«peakUUU 3aMELIEHUS», «PEaKUUU HEUTpaIu3auun», <«OK30TEPMUYECKHE PpEaKLnn»,
(QH/IOTEPMHUYECKUE PpEaKIUN», «OOpaTUMBbIe pPEAKLUUN», «HEOOpPATUMBIE pPEAKLIUN,
«OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKIUN»; XapaKTepU30BaTh OOIIHME XMUMUYECKHE
cBoicTBa aM(POTEPHBIX OKCHIOB U TUPOKCHUJIOB;

— NPUBOJUTE TPUMEPHl PEAKIUM, NOATBEPKIAIOIINX XHUMHUYECKHE CBOMCTBA
aM(OTEPHBIX OKCUIOB U THAPOKCUIIOB;

— JaBaTh XapaKTEPUCTUKY XUMHUYECKUX PEaKUUW MO YUCITY U COCTAaBY MCXOJHBIX
BEIIECTB M TMPOJAYKTOB pEaKIMH, a Takke TemoBoMy 3(dexTy; HampaBiIeHUIO



MPOTEKAHUSI PEAKIUU; HM3MEHEHUIO CTENEHEW OKHUCICHHUS JJIEMEHTOB; arperaTHOMy
COCTOSIHUIO MCXOJIHBIX BEILIECTB; YUaCTHIO KaTaln3aTopa;
- OOBSCHAT, W TPUBOAWTH TPUMEPHl BIMSHUS HEKOTOPBIX (DAaKTOpOB (mpupoaa
pearupyroiux BelecTB, KOHIICHTPAIKs BEIIECTB, JaBJICHHUE, TEMIIEPATYpa, KaTaau3aTop,
MMOBEPXHOCTh CONPUKOCHOBEHUSI PEarupyrollux BEHIECTB) HAa CKOPOCTb XMMHUYECKHX
peaKuuii;
- HaOIO/IaTh U OINHUCHIBATh YPAaBHEHUS PEAKIUN MEXIY BEHIECTBAMH C IMOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) s3bIKA U SI3bIKA XUMUU;
- IPOBOJMTH OTIBITHI, TIOJATBEPKIAIONINEC XHUMHYECKAE CBOMCTBA aM(OTEPHBIX
OKCHJIOB U THAPOKCHJOB; 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW PEAKIIMU OT Pa3IudHBIX
(dakTopoB (TpHUpOJIa pPEArHpPYIONUX BEIIECTB, KOHIICHTPAIUS BEIICCTB, IaBJICHHE,
TeMIlepaTypa, KaTajlu3aTop, HOBEPXHOCTh CONPUKOCHOBEHHS PEaruPyIOIIUX BEIIECTB).
Memanpeomemmboie pezyibmamot 00y4eHUs.
Yyauuiics 10J12keH YMeTh:
- ONpeNeNsiTh IeNb  y4eOHOW  JCSATENHHOCTH C  TOMOIIBIO  yUUTENs U
CaMOCTOSITENIbHO, UCKaTh CPEJCTBA €€ OCYIIECTBICHUS, padoTas 1o IJIaHy, CBEPSITH CBOU
JENUCTBUS C LIENBIO U NMPU HEOOXOAMMOCTH HCIIPABIIATH OMUOKHA C MTOMOIIBIO YUUTENS U
CaMOCTOSTEILHO;
- COCTaBJISITh AaHHOTAIMIO K TEKCTY;
- CO3/1aBaTh MOJIENIM C BBIJICIICHHMEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa U
MPEACTABICHUEM HX B MPOCTPAHCTBEHHO-TPAPUUECKON WM 3HAKOBO-CHMBOJIMYECKON
(opwme;
— OTIPEENATh BUJbI KJIACCU(PUKAIIUU (ECTECTBEHHYIO U NCKYCCTBEHHYIO);
- OCYIIECTBJISTH MPSAMOE JACTYKTUBHOE JI0KA3aTENIbCTBO.
Paznen «MeTaaabh»
Ilpeomemmnoie pe3yromamul 00yueHuA.
Yyammiics 10J15KeH YMeTh:
- HCMOJIb30BaTh MPU XapaKTEPUCTHKE METANIOB U HUX COCAMHEHUU TMOHATHS
«METAJUIBbDY, «PsiJl AKTUBHOCTU METAIIOBY, IIIEJIOYHBIE METAJUIBI», «IIEJI0YHO3EMETbHbIE
METaJIb», UCIIOJIB30BaTh UX MIPHU XaAPAKTEPUCTHKE METAIIOB;
- JaBaTh  XapaKTEPUCTUKY XUMHYECKUX  DJIEMEHTOB-METAIOB  (IIEIOYHBIX
METaJIJIOB, MarHus, KaJbIUs, AIIOMUHUSA, JKeJie3a) 10 UX IMojoKeHuto B [lepuoanueckoit
cucteMe xuMmuieckux anemeHtoB JI. . MenzaeneeBa (XMMUYECKUN 3HAK, TMOPSIKOBBIN
HOMeEp, Nepuo, Tpynna, NOArpynmna, OTHOCUTEIbHAs aTOMHAsl Macca, CTPOEHUE aToMa:
3apsaa sApa, YUCIO TPOTOHOB M HEHUTPOHOB B sAape, OOINEe YHUCIO DJIEKTPOHOB,
pacrpesiefieHde 3JEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM; IMPOCTOE BEIIECTBO, (opMyIia,
Ha3BaHUE W THUII BBICIIETO OKCHA W THAPOKCH/IA);
- Ha3bIBaTh COSAMHEHUS METAJJIOB M COCTABIIATH UX (DOPMYIIBI IO Ha3BaHUIO;
- XapaKTepPH30BaTh CTPOCHHE, OOmHKe (U3UYECKUE M XUMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB- METAJIOB;
- OOBSCHATh 3aBUCUMOCTh CBOWCTB (WJIM TMpEACKa3blBaTh CBOWCTBA) XUMHYECKHUX
JJIEMEHTOB- METAUIOB (paauyc, MeETAIJIMYeCKHEe CBONCTBA JJIEMEHTOB, OKHCIHTEIHHO-
BOCCTAaHOBUTEJIbHBIE CBOWCTBA JJEMEHTOB) U O0pa3yeMbIX HMHU COEIUHEHHH (KUCIIOTHO-
OCHOBHBIE CBOWCTBA BBICIIUX OKCHUIOB M THUIPOKCUIOB, OKHCIUTEIbHO-BOCCTAHOBUTEJIbHbBIC
cBoiicTBa) OT monoxkeHuss B Ilepuommyeckoir cucteme xumudeckux osnementoB J[. U.
Menpeneena;
- OIMCHIBaTh OOIIHME XHMHYCCKHE CBOMCTBA METAUIOB C ITIOMOIINBIO E€CTECTBEHHOTO
(pyccKOro WM pOJHOTO) SI3bIKA U SI3bIKA XUMUMY;
- COCTaBJISITh MOJIEKYJISIDHBIE YPAaBHEHUs pEaKlUW, XapaKTepU3yIOIMIMX XUMUYECKUE
CBOMCTBA METAUNIOB U HX COCAMHEHUH, a TaKXKe »JJIEKTPOHHBbIE YpaBHEHHUS IIPOLIECCOB
OKHUCIICHUS-BOCCTAHOBIICHUS;
- YpaBHEHUS IEKTPOJUTUUECKON TMCCOLUMALIMN; MOJIEKYIISPHBIE, TTOJIHBIE U COKpAIlleHHbIE
HWOHHBIE YPAaBHEHUS PEAKIIMI C y9aCTUEM DJIEKTPOJIUTOB;
- YCTaHABJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEXKY CTPOECHUEM aToMa, XUMHYECKOM



CBSI3bIO, TUIIOM KPUCTAUIMYECKOW PEHICTKH METalIOB M WX COCIUWHEHUH, WX OOIHUMHU
(U3HYECKUMU U XUMUIECKUMU CBOWCTBAMH;

- ONMCHIBAaTh XMMHUYECKNE CBOMCTBA LIEIOYHBIX U IIEI0YHO3EMEIBHBIX METAIIIOB, a TAKXKe
QIIOMUHMS U JKEJIe3a U UX COEIMHEHUI C MOMOIIBI0 €CTECTBEHHOIO (PYCCKOIO WJIH POJHOIO)
SI3bIKA U A3bIKA XUMUH;

- BBITIOJIHATh, HAOJIOAaTh W OMUCHIBATh XMMUYECKUN SKCIEPUMEHT MO PACHO3HABAHUIO
BAKHEHIINX KATUOHOB METAJIJIOB, IMIPOKCUINOHOB;

- 9KCIEPUMEHTAJIbHO HCCIE0BaTh CBOMCTBA METANIOB M HX COEAMHEHUH, peuarhb
AKCIEPUMEHTAJIbHBIE 3a/1a41 110 TeMe «MeTabl»;

— ONMCHIBaTh XUMHYECKUH HKCHEPUMEHT C IOMOILBIO €CTECTBEHHOIO (PYCCKOro WIH
POJHOTO) S3bIKA U SI3bIKA XUMUH;

— MIPOBOJUTH PACUYETHI 10 XUMUUYECKUM (POpMyJIaM M ypaBHEHUSIM peakilui, IPOTEKAIOLINX
C YYaCTHEM METAJIOB U UX COCTUHEHUM.

Memanpeomemmnule pe3yromameol 00y4eHU .

Yyauuiics 10JI2keH YMeTh:

— paboTaTh MO COCTaBJICHHOMY IUIaHy, UCIHOJB3Yysl HapsiAy C OCHOBHBIMH H
JIOTIOJTHUTENbHBIE CPEJICTBA (CIPAaBOUHYIO JINTEPATYpPY, CIOKHBIE NMPUOOPHI, CpeiCTBa
UKT);

— C TOMOUIBIO yUUTEJsl OTOUpATh JJIsl PElIeHHs] YYeOHBIX 3a/7ad HE0OXOJUMBIEC CIOBapH,
SHIMKJIONIEINH, CTIPABOYHUKH, JIEKTPOHHBIE IUCKU;

— CONOCTaBIATH M OTOMpPATh HMH(OPMALINIO, TMOJYYEHHYIO U3 Pa3IWYHBIX HCTOYHHKOB
(cmoBapu, SHIMKIIOTICIMH, CTPABOYHHKH, JICKTPOHHBIC IUCKH, ceTh MHTepHET);

— TpeACTaBIATh UHPOPMAIIUIO B BUJE TAOJUIL, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npuMenennem cpeacts UKT;

— 0o(OpMIISATH CBOM MBICIM B YCTHOM M MHCbMEHHON pEeYM C Y4ETOM CBOMX Y4EOHBIX U
YKU3HEHHBIX PEUYEBBIX CUTYAIMH, B TOM uuciie ¢ npuMeHenuem cpencts UKT;

— COCTAaBJISITh PELIEH3UIO HA TEKCT;

— OCYILECTBJIAThH AOKA3aTEIbCTBO OT IPOTHUBHOTO.

Pasznea «Illpaktukym 1. CBoiicTBa MeTaJIJIOB M UX COeIMHEHUI»
Ilpeomemmnoie pe3yromamul 00yueHuA.
Yyammiics 10J15KeH YMeTh:

— oOpamarbcst ¢ J1abopaTOpHBIM OOOpYJOBaHMEM W HarpeBaTelbHBIMM NpUOOpaMu B
COOTBETCTBUU C NMPABUIAMU TEXHUKH 0€30MaCHOCTH;

- HaO0aTh 32 CBOMCTBAMHU METAJUIOB M UX COCMHEHUHN U SBICHUSIMH, IPOUCXOISIIUMHU
C HUMU;

- OTHCHIBATh XUMHYECKHH HKCHEPUMEHT C TMOMOIIBIO €CTECTBEHHOIO (PYCCKOrO WM
POJIHOTO) SI3bIKA U SI3bIKA XUMHUH,

- JIeNIaTh BBIBO/IBI IO PE3YJIbTATAM MPOBEACHHOIO SKCIIEPUMEHTA.

Memanpeomemmuoie pe3yivmamot 00y4eHUs.

Yuammiics J0J5KeH yMeTb OIpeNeisITh, HCXOAd M3 Y4eOHOW 3amaud, HEoOXOIUMOCTb
WCIO0JIb30BaHUS HAOIIOICHUS WII IKCIIEPUMEHTA.

Pasznena «Hemeraaan»

IlIpeomemmuoie pezynvmamot 00yuenus.

Yuyamuiics 10JI2KeH YMeThb:

— HCHOJIb30BaTh MPHU XapaKTEPUCTUKE METAUIOB W UX COCAUHEHUWA MOHATUSA
«HEMETAJJIbl», «TaJOTeHb», «AIOTPOIHBIE BUIAOU3MEHEHHUS, (OKECTKOCTb BOJBDY,
«BpEMEHHAas KeCTKOCTh BOJBI», «IIOCTOSIHHAS JKECTKOCTh BOJBI», «0OIIast KECTKOCTh
BO/JIBIY;

- JaBaTh XapaKTEPUCTUKY XUMHUYECKHX DJIEMEHTOB-HEMETAIOB (BOJOPOAA, TalOreHOB,
KHCJIOPOa, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHUs) 110 UX MOJI0KeHuto B [leproanyeckoit
cucreMe XxuMudeckux 3nemeHToB . . MenneneeBa (XuMHU4ECKH 3HAK, TOPSIIKOBBIA HOMED,
Nepuo, TpyIlna, NOArPyINna, OTHOCUTEIbHAs aTOMHAs Macca, CTPOEHUE aToMa: 3apsj sjpa,
YHCII0 MPOTOHOB M HEUTPOHOB B sApE, 00IIIee YUCIIO AMEKTPOHOB, pacipeielieHHe 3JIEKTPOHOB
0 3JIEKTPOHHBIM CJIOSIM; TIPOCTOE BELIECTBO, (popMysa, Ha3BaHWE M THUIl BHICIIETO OKCHUIA U



TUAPOKCUAA, (hopMylia M XapaKTep JIETy4ero BOJOPOIHOTO COSAUHEHNUS);
- Ha3bIBaTh COCAMHEHUS HEMETAJUIOB M COCTABIIATH UX ()OPMYIIBI 110 Ha3BAHHIO;
- XapaKTepu30BaTh CTPOEHHE, o0mme (U3NUYECKUe U XMMHUYECKHE CBOMCTBA MPOCTHIX
BELIECTB- HEMETAJIOB;
- OOBSCHATh 3aBUCHMOCTh CBOWCTB (WMJM TIPEJCKAa3bIBaTh CBOWCTBA) XHUMHYECKUX
2JIEMEHTOB- HEMETAUIOB (paauyc, HEMETAJUIMUECKHUE CBOMCTBA AJIEMEHTOB, OKUCIMTEIbHO-
BOCCTAHOBHTEJIbHBIE CBOMCTBAa JJIEMEHTOB) W OOpa3yeMbIX WMHU COCAWHEHHH (KUCIOTHO-
OCHOBHBIE CBOMCTBA BBICHIMX OKCHJIOB M T'MAPOKCHUJIOB, JIETYYMX BOJOPOJHBIX COEAMHEHUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOICTBA) OT mosiokeHust B Ilepuoauueckoi cucreme
xuMmudeckux sneMmeHToB 1. Y. Menieneena;
- ONMCHIBAaTh OO0IIME XMMHUYECKUE CBONCTBA HEMETANIOB C IMOMOUIBIO €CTECTBEHHOIO
(pyccKoro Ui poJHOTO) sI3bIKa U SI3bIKA XMMUMU;
- COCTaBJIATh MOJIEKYJISIPHBIE YPAaBHEHUs DPEAKIMM, XapaKTEepU3YIOIIMX XUMUYECKHE
CBOMCTBAa HEMETA/NIOB M UX COEIUHEHHWI, a TaKKe 3JIEKTPOHHbIE YpPABHEHHUS IPOIECCOB
OKHCJIEHUS-BOCCTAHOBJICHHUS;
- YpaBHEHUS  DJIEKTPOJIUTUYECKOW  JAMCCOIMALMM;  MOJIEKYNSpHBbIE, TOJHBIE H
COKpAIlEHHbIE HOHHBIE YPABHEHUSI pEaKLUil C y4acTHEM JIEKTPOJIUTOB;
- YCTaHABIMBATh  IMPUYMHHO-CIICJICTBEHHBIE CBS3M  MEXKIy CTPOCHHEM  aroma,
XMUMHUYECKOHN CBS3bIO, TUIIOM KPUCTAJUIMYECKOM PELIETKH HEMETAJJIOB U UX COEAMHEHUH, MX
oOmuMu (U3UYECKUMH ¥ XUMHYECKHMH CBOMCTBaMH; OTHUCHIBATH XHMHUYECKHE CBOWCTBA
BOJIOpPO/JIa, TAJIOT€HOB, KUCIOPOJa, Cephl, a3oTa, ¢ocdopa, rpadura, anmasa, KpeMHUS U UX
COEJIMHEHUH C MOMOIUIBI0 ECTECTBEHHOTO (PYCCKOTO UIIM POJIHOTO) A3bIKA U SA3bIKAa XUMHH;
- OTIMCBIBATh CIMOCOOBI YCTPAHEHHUS KECTKOCTH BOJBI M BBITIOJHITH COOTBETCTBYIOIIHI
UM XUMHYSCKHH IKCIIEPUMECHT;
- BBITIOJTHATH, HAOJIFOIaTh M OTMHUCHIBATh XUMHUYECKUH ISKCIIEPUMEHT TI0 PACIIO3HABAHHUIO
HMOHOB BOJIOPOJIa ¥ aMMOHHUSA, CynbdaT-, KapOoHaT-, CHIIMKAT-, docdaT-, XJI0puI-, OpomMua-,
MOJU]I-UOHOB;
- JKCIEPUMEHTAJIbHO MCCIEA0BAaTh CBOWCTBA METAIJIOB W HX COEIWHEHUH, peuarh
SKCIIEPUMEHTAJIbHBIC 3a/1aut 10 TeMe «Hemeramiby;
- OTHCHIBaTh XMMHUYECKUN HKCHEPUMEHT C MOMOIIbI0 E€CTECTBEHHOTO (PYCCKOrO WU
POJIHOTO) SI3bIKA U SI3bIKA XUMHH,
- MPOBOJUTH pacueTbl MO XUMHYECKUM ¢GopMyaaM U ypaBHEHHUSM pEaKlUi,
MPOTEKAIOIIUX C YYACTUEM HEMETAIJIOB U UX COCIMHEHUH.
Memanpeomemmnule pezyibmamot 00yueHus.
Yyammiics 10J15KeH yMeTh:
— OpraHu3OBbIBaTh YydeOHOE B3aWMOJEHCTBHE B rIpymne (pacupeaensTb pPOoJH,
JIOTOBApUBATHCS IPYT C APYrOM U T. 11.);
— npeaBUAeTh (IPOTHO3UPOBATH) MOCIEICTBUS KOJIEKTUBHBIX PEIICHUH;
— TOHUMAaTh MPUYHHBI CBOETO HEycIleXa U HaXOUTh CIIOCOOBI BBIXO/Ia U3 3TOM CUTYyallUU;
— B JMAJIOTe C YUUTEJIEM YYUTHCS BbIPaOaThIBATh KPUTEPHUH OLIEHKU U OMPENIENSITh CTETICHb
YCIIEUTHOCTH BBITIOJNHEHUSI CBOEW pabOThl M pabOThl BCEX, MCXOJS U3 HMEIOIIUXCSA
KPUTEPUEB; COBEPIIICHCTBOBATH KPUTEPHUH OIICHKHU U TMOJIb30BAThCA UMHU B XO/I€ OI[CHKU U
CaMOOLICHKH;
— OTCTauBaTh CBOIO TOUKY 3PEHHUsI, ApTYMEHTUPYS €€;
— TOATBEPXAATh apTyMEHTHI (haKTaMu;
— KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;
— CIIYIIaTh JPYTUX, MBITATHCS MPUHUMATH IPYTYI0 TOUKY 3PEHHUS;
- OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHUS;
- COCTaBIIATh pedepaT Mo onpeaeneHHon Gpopme;
- OCYILIECTBIIATH KOCBEHHOE Pa3eIUTENBHOE 10KA3aTENbCTBO.
Paznen «IIpakTukym 2. CBoiicTBa cOeJUHEHUI HEMETAJJIOB)»
IlIpeomemmnoie pezynvmamot 00yuenus.
Yyammiics 10/15KeH YMeTh:
— oOpamatbcst ¢ J1adOpaTopHBIM O0OPYIOBaHHEM U HarpeBaTelbHBIMH TpHOOpaMu B



COOTBETCTBUU C MPABUIAMH TEXHUKH 0€30MaCHOCTH;
- HaOMOIaTh 3a CBOWCTBAMH HEMETAJUIOB H WX COCAMHCHUW W SBJICHHSIMH,
MPOUCXOJAIIUMHU C HUMU;
- ONHUCBHIBATh XUMHUYECKHM SKCIEPUMEHT C TMOMOIIBI0 €CTECTBEHHOIO (PYCCKOro WU
POAHOTO) SI3bIKA U SI3bIKA XUMUU,
- JIeNaTh BBIBOBI [0 PE3YJIbTAaTaM MPOBEIECHHOTO KCIIEPUMEHTA.

Memanpeomemmnule pe3yiomamol 00y4eHU .
Yuyammiicas [10J/oKeH YMeThb ONpPEAeNsiTh, HCXO0lsi W3 Y4eOHOM 3amayu, HEoOXO0IUMOCTh

HCITIOJIb30BaHHUA Ha6JIIOIl€HI/I$I HJIN SKCIICPpUMCHTA.

I[lnannpyeMble npeaMeTHbIE Pe3yJbTAThl OCBOEHHSI YUeOHOr0 npeamMera « XuMHs»

B pesynpraTe n3ydeHust ydeOHOro mnpeamera «XUMHS» Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus

6bINYCKHUK HAYYUMCA:
— XapaKTepu30BaTh OCHOBHBIC METOIbI IO3HAHMS: HAOIIOIEHNE, U3MEPEHHUE, SKCTIEPUMEHT;
— OTIMCBIBATh CBOMCTBA TBEPBIX, )KUJIKUX, TA3000pa3HBIX BEIIECTB, BBIJCIISS UX CYIIECTBEHHBIC
MIPU3HAKY;
— pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TOHSITHH: «aTOM», «MOJIEKYJIa», «XUMUYECKUN
AJIEMEHT», «IPOCTOE BEIIECTBO», «CJIOXKHOE BEIIECTBO», «BAJICHTHOCTHY», «XUMUYECKAS
peaKIus», UCTIOIB3Ys 3HAKOBYIO CUCTEMY XUMHH;
— pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPHH;
— pa3auvaTh XUMUUECKHE B (PU3NUECKUE SBICHUS;
— Ha3bIBaTh XUMHUUYECKHUE DJIEMEHTHI;
— OTIPENIETISATh COCTAaB BEIIECTB 10 UX (Hopmyram;
— OTpeETATh BAJICHTHOCTh aTOMa 3JIEMEHTa B COETUHEHUSX;
— OTpEAETATh TUIl XUMHUYECKUX PEaKIuii;
— Ha3bIBaTh MPU3HAKU U YCIOBHS MPOTEKAHUSI XUMUYECKUX PEaKIINii;
— BBISIBJISITh NIPU3HAKH, CBHJIETENILCTBYIONIME O TMPOTEKAaHMM XHMHUYECKOW peakuuud Mpu
BBITIOJIHEHUH XUMUYECKOTO OTIbITA;
— COCTaBJIATh (GOPMYITBl OMHAPHBIX COCTUHCHHMIA;
— COCTaBJISITh YPAaBHEHUSI XUMHUYECKUX PEAKIIHiA;
— co0uro1aTh mpaBmiia 6e30MmacHoi paboThI IIPH MPOBEIECHUH OTIBITOB;
— MOJIb30BAThCS JIa0OPATOPHBIM 000PYIOBaHUEM U TOCYI0H;
— BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB;
— BBIUUCIISITH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa o (popMyIie COeAMHEHNUS;
— BBIUUCIIATH KOJIMYECTBO, OOBEM WJIM Maccy BellecTBa IO KOJHUYECTBY, 0OBeMy, Mmacce
peareHToB WK MPOAYKTOB PEAKIIHH;
— XapakTepu3oBaTh (PU3MUECKUEe U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KHUCIOPOAa U
BOJIOPO/Ia;
— MOJy4aTh, COOMPATH KUCIOPO U BOJOPO/I;
— pacno3HaBaTh OMBITHBIM IIyTEM I'a3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJIOPOI;
— pacKphIBaTh CMBICI 3aKOHAa ABOTAJIPO;
— pacKphIBaTh CMBICI MOHATHI: «TETIOBOH 3 (HEKT peakium», «MOISPHBIN 00beM»;
— XapaKTepu30BaTh (PU3NUECKHE U XUMUUYECKUE CBOMCTBA BO/IBI,
— PacKpbIBaTh CMBICII TOHATHUS «PACTBOPY;
— BBIYHUCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOI'O BEILIECTBA B PACTBOPE;
— MPUTOTOBJIATH PACTBOPHI C ONPEACIIEHHON MAacCOBOM J0JI€H pPACTBOPEHHOTO BEUIECTBA;
— Ha3bIBaTh COEIMHEHNS N3YYEHHBIX KJIACCOB HEOPTaHMUECKHUX BEILIECTB;
— XapaKTepu30BaTh (PU3MUECKUE U XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX
BEIIIECTB: OKCUJIOB, KMCIIOT, OCHOBAHUM, COJICH;
— ONpeNeNsATh NPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCY COCAMHEHUM;
— COCTaBIATh GOPMYIIBl HEOPTAHUUECKUX COSAMHEHUIM U3YYCHHBIX KIIACCOB;



— IPOBOJUTH ONBITHI, IOATBEPKAAOIINE XUMHYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;
— pacno3HaBaTh OIBITHBIM IIyTEM pacTBOpa KHUCIOT M ULIEJOYEH 10 HM3MEHEHHIO OKpAacKu
UHIMKATOPa;
— XapaKTepU30BaTh B3aUMOCBSI3b MEX]y KJJaCCaMU HEOPTAaHUYECKUX COEIMHEHUM;
— packpsiBaTh cMbici [lepuonnueckoro 3akona [[. . MenneneeBa;
— OOBACHATH (PU3MUYECKHI CMBICT aTOMHOTO (HOPSIIKOBOTO) HOMEpa XHMHUYECKOTO 3JEMEHTa,
HOMEPOB rpymisl 1 nepuona B [lepuoanueckoii cucreme /1. . Menneneesa;
— OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUS] CTPOCHUS aTOMOB, CBOMCTB 2JIEMEHTOB B IIpeJiesiax
MaJbIX IIEPUOJIOB U IJIaBHBIX MOATPYIII;
— XapaKTepu3oBaTb XWMHUYECKUE 3IEMEHThl (OT BOJOpOJA [0 KajblMs) Ha OCHOBE HX
nonoxxeHust B Ilepuoanueckoit cucreme Jl. M. MenneneeBa U 0COOEHHOCTEM CTPOEHUS HX
aTOMOB;
— COCTaBJISITh CXEMbI CTpOoeHus aroMoB nepBbIx 20 snemenToB [leproanueckoit cucremsr /1. 1.
MenneneeBa;
— pacKphIBaTh CMbICI MOHATHH: «XUMUYECKAs CBS3bY, «AJIEKTPOOTPULIIATEILHOCTDY;
— XapaKTepu30BaTh 3aBHCUMOCTbh (PU3MUECKUX CBOWCTB BEIIECTB OT THUMA KPUCTAIIIMYECKOU
peIIeTKY;
— OMpeAETATh BUJ XMMHUYECKON CBA3H B HEOPraHUYECKUX COEANHEHUSX;
— n300pakaTb CXEMbl CTPOEHMSI MOJEKYJ1 BEIIeCTB, OOpa3oBaHHBIX pa3HbIMH BHAAMU
XUMHYECKUX CBA3CH;
— pacKpeIBaThb ~ CMBICI ~ TOHSATUH:  «UOH»,  «KAaTHOH»,  «AHHOH»,  <OJIEKTPOJMTHI,
«HEANIEKTPOJIUTBIY, «IJIEKTPOJIUTHUECKAS AUCCOIHALINS», KOKUCIUTENbY, «CTENEHb OKUCICHUS,
«BOCCTaHOBHTEIIbY, «OKHCIEHUEY, KBOCCTAHOBIICHHE);
— OTpeAETATh CTENEHb OKUCIICHNS aTOMa JIEMEHTa B COEIMHEHHH;
— PacKphIBaTh CMBICI TEOPUU DIIEKTPOJUTHYECKON TUCCOLMALINH;
— COCTaBJIITh YPABHEHUSI DJICKTPOJIUTHUECKON TMCCOIMAIIN KUCTIOT, OCHOBAHMM, COJICH
— OOBACHATH CYIIHOCTb IIpolecca 3JICKTPOJUTHYECKOW AMCCOLMAIMM M PEAKIMA HOHHOIO
oOMeHa;
— COCTaBJIATh [TOJIHBIE Y COKPAILICHHbIE HOHHBIE YPABHEHUS PEAKLIMU OOMEHa;
— ONPEJENATh BOZMOKHOCTb IIPOTEKAHUS peaKUii HOHHOTO OOMEHa;
— IPOBOJUTH PEAKIUH, TOATBEPKAAIOIINE KAYECTBECHHBIN COCTaB PA3JINYHBIX BEILECTB;
— ONIPEAEIATh OKHUCINTENb M BOCCTAHOBHUTEIb;, — COCTABJIATh YPABHEHMS OKHCIUTEIIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLU;
— Ha3bIBaTh (DAKTOPBI, BIAMSIONINE HA CKOPOCTh XUMUUYECKON PEAKLIUY;
— KJIACCU(PULIMPOBATh XUMHUYECKUE PEAKIIMU 110 Pa3JINYHBIM IIPU3HAKAM;
— XapaKTepU30BaTh B3aUMOCBSI3b MEXK]y COCTABOM, CTPOEHUEM U CBOMCTBAMHU HEMETAJLIOB;
— MIPOBOJAUTH OMBITBI 10 TOJYYEHHIO, COOMPAHHI0O U HU3YYEHHIO XHUMMUYECKHX CBOMCTB
ra3o00pa3HbIX BELIECTB: YIJIEKUCIIOT0 ra3a, aMMHaKa;
— pacro3HaBaTh ONBITHBIM IyTE€M Ia3000pa3HbIe BELIECTBA: YIIIEKUCIbIHM ra3 1 aMMHaK;
— XapaKTEpU30BaTh B3aUMOCBSI3b MEX]ly COCTABOM, CTPOEHUEM U CBOMCTBAaMHU METAJUIOB;
— Ha3bIBaTh OPraHUYECKHE BEIECTBa 10 UX (opMmyse: MeTaH, 3TaH, 3THUIEH, METaHOJI, 3TaHOJ,
[JIALEPUH, YKCYCHas KHUCIIOTa, aMUHOYKCYCHAas KHCJIOTA, CTEAPUHOBAsl KHUCIIOTA, OJICMHOBAs
KHCJIOTa, TIII0K03a;
— OLICHMBATH BIUSHUE XMMUYECKOTO 3arpsI3HEHHS OKPYXKAIOLIEH cpeibl Ha OPraHu3M YEJIOBEKA;
— IPaMOTHO 00paIaThCs € BEIIECTBAMU B IOBCEAHEBHOM KHU3HM;
— OMIPEAEIATh BO3MOKHOCTh ITPOTEKAHUSI PEAKIIMM HEKOTOPBIX MPEACTaBUTENIEH OPraHUYECKUX
BEILECTB C KMCIOPOAOM, BOJOPOAOM, METAJNIAMHU, OCHOBAaHUSAMHU, FaJIOT€HAMHU.

Boinycknuk nonyuum 603M00#CHOCHb HAYUUMBCA:
— 8b108U2AMb U NPOBEPSAMb IKCNEPUMEHMAILHO 2UNOME3bl O XUMUYECKUX CBOUCTMEAX 6eujecma
Ha OCHOBe UX cOCMAsa U CMPOeHUs, UX CHOCOOHOCMU 6CMYNAMb 6 XUMUYecKue peakyul,
xapakmepe u npoOyKmax paziudHvlx XUMU4EeCKUX peakyuil;
— Xapakmepuzoeams Gewecmed no Ccocmagy, CMpOeHUur U CEOUCMEaM, YCMAHABIUBAMb
NPUYUHHO-CIEOCMBEHHbLE CEA3U MeNCOY OAHHBIMU XAPAKMEPUCTUKAMU 8eUecmEd;



— COCMABIAMb  MONEKYJAPHbIE U NOJHble UOHHblE YPABHEHUs N0 COKPAWEHHBLIM UOHHBIM
VPABHEHUAM,

— COCMAasaAmy YpasHe s 2UOPOaU3A COeU U 3aNUCbI8AMb UX UOHHBIMU YPAGHEHUAMU,

— onpeodenams peakyuto cpeobl BOOHbIX PACMEOPO8 COlell;

— NPOCHO3UPOBAMb ~ CHOCOOHOCMb — Bewecmea  NpOsGIAmb OKUCIumenvuvlie UL
80CCMAHOBUMENbHBIE CEOUICMBA C Y4emoM CmeneHell OKUCIEHUS. INeMEHMO8, 8X00AUUX 6 €20
cocmas;

— COCMABIAMb YPAGHEeHUs PeaKyutl, COOMBEEMCmMEYIouUx Nnocied08ameibHOCmMu npespaueHull
HeOpeaHUu4ecKux 8ewecms pasiuiblx Kiaccos,

— 8b108U2AMb U NPOBEPSAMb IKCNEPUMEHMATLHO SUNOME3bl

pe3yibmamax  8030eUcCmeus pasiudHblX (HaKmopos Ha U3MeHeHue CKOPOCMU XUMUYECKOU
peakyuu;

— Ha3vleams akmopbwl, erusOWUe Ha Xumuieckoe pagnogecue. Popmyaruposams npunyun Jle
Llamenve;

— onpeoenams, 8 CMOPOHY NPAMOU UIU 0OpAMHOU peakyuu Oyoem cMmeweHo pasHogecue noo
oelicmeuem 0aHHO20 hakmopa,

— onpeodenams cnocodbl cMeujeHus XUMUYECK020 PABHOBECUsl 6 CIOPOHY NPOOYKMOS8 pPeaKyuu
UU 8 CMOPOHY UCXOOHBIX 8eUleCme;

— 8bl08UCAMb U NPOBEPAMb  IKCNEPUMEHMANbHO 2UNOMe3bl  Pe3yIbmamax —6030eticmeus.
PA3IUUHBIX (YAKMOPO8 HA CMEWeHUe XUMUYECKO20 PABHOBECUSL,

— 8bIBOOUMb NPOCMEUULYIO (IMAUPULECKYIO) POPMYTY COCOUHEHUS,

— BbIYUCTIAMb OMHOCUMENLHYIO NIOMHOCHb 00HO20 2a3a NO OPY2OMY 2A3);

— BLIYUCTAMb KOIUYECMBO MOAEKY]L N0 U36ECIHOMY KOIUYECMEY 8euecmsd,

— NPOBOOUMb CMeXuoMempudecKue pacuemsl N0 YPAGHEeHUI0 peakyuu 8 ciyuae, K020a 0OHO U3
gewecms HaxoOUmcst 8 HeOoCmamke;

— BbIYUCTIAMb MACCY O00HO20 U3 NPOOYKMO8 peakyuu no Mdacce pacmeopd, COO0epHCaue2o
onpeoeneHHyI0 000 UCXOOH020 8eeCmad,

— paccuumul8ams 861X00 NPOOYKMA XUMUYUECKOU PeaKyul;

— UCNONIL308AMb  NPUOOPEemeHHble 3HAHUSL Ol IKOJIO2UYEeCKU 2PAMOMHO20 HNOBe0eHUs 8
OKpYHcarowel cpeoe;

— UCNONIL308aMb NPUOOPEmeHHble KIIouesble KOMNeMeHYUUu Npu GblNOJIHEHUU NPOeKmo8
VUEOHO-UCCIe008AMENbCKUX  3A0ad N0  UBYYEHUI0  CBOUCMS, CNOC0O08  NONYUYEHUs.
PACNO3HABAHUS 8eulecme

— 00BEeKMUBHO OYEeHUBAMb UHDOPMAYUIO O BeUYECMBAX U XUMUYECKUX NPOUECCaxX,

— Kpumu4ecku OMHOCUMbC K NCeBOOHAVYHOU UHpopMayuy, HedoOpocosecmHoOU peKiame 8
cpeocmeax mMaccoBoll uHgopmayuu,

— 0CO3HABAMb 3HAYEHUE MeOPEeMUYeCcKUX 3HAHUL N0 XUMUU 011 NPAKMUYECKOU OesamelbHOCmU
uenogexa,

— co30a6amsb MOOeNU U cXembl O/ peueHUs Y4eOHbIX U NO3HABAMENbHbIX 3a0al;

— NOHUMAMb HeoOX0OUMOCMb COONI0OeHUs. NPEeONnUCAHUl, npeoiazaemvlX 8 UHCMPYKYUSAX No
UCNONIL30BAHUIO IeKAPCME, CPedcma8 Oblmo8ou XUMUU U Op.

< <

1. Conep:xxanue nporpammai.
Beenenue. Ilepponavanbubie XumMudeckune nousaTus (7 yac)
[Ipenmer xumuu, MeroApl TO3HAHHMS B XUMHH: HaOMIOJEHUE, OSKCIEPHUMEHT,

MojienupoBaHue. VICTOYHMKM XUMHUYECKOW HWHpOpMaluu, ee TMOoJIydeHHe, aHaau3 |
IpeJCTaBIeHUE €ro pe3yabTaroB. [loHATHE O XHMMHYECKOM »3JeMeHTe U (opmax ero
CYIIECTBOBaHMs: CBOOOJHBIX aTOMaX, MPOCTBIX M CIIOKHBIX BellecTBa lIpeBpaliieHus BeIecTs.
OTnuune XUMHUYECKUX peakiuil oT (u3ndeckux sBieHHHA. Ponb XUMUM B KHM3HM 4eIOBEKa.
Xemodunus u xemopoobusi. Kparkue cBefieHus: U3 UCTOPUU BO3HUKHOBEHUS U Pa3BUTUS XUMUU.
[epuon anxumuu. Ioustre o punocodekom kamue. Xumus B XVI B. Pa3sutue xumun Ha Pycu.
Poub oTeYecTBEHHBIX YUEHBIX B CTAHOBJIEHUH XUMHUECKOH HaykH - paboTel M. B. JlomoHOCOBa,
A. M. byrneposa, Jl. 1. MenaeneeBa. XuMuyeckass CAMBOJIMKA. 3HAKM XUMUYECKUX JIEMEHTOB



U TIPOMCXOKJCHHE WX Ha3BaHUM. Xumuueckue Qopmyasl. MHAEKCH U KO3(D(UIMESHTHI.
OTtHocuTeNnbHBIE AaTOMHAsE M MOJIEKYJSpHas Macchl. Pacder MaccoBOW J0iM XMMHUYECKOTO
aneMeHTa mo Qopmyne BemecTBa. llepuoanyeckas cucteMa XUMHUYeCKHX 3iemenToB [l U.
MenpeneeBa, ee CTpyKTypa: Majible W OOJIbIINE NEePUOJIbl, TPYMIBI M MOATPYIIEl (TJIaBHAs U
nobounast). [lepuoanyeckas cucremMa Kak CIPaBOYHOE MOCOOME ISl MOJyYEHUSI CBEICHHUN O
XMUMHMUECKUX JIEMEHTAX.

Pacuernbie 3agaun. 1. HaxoxeHne OTHOCUTEIbHONW MOJEKYISIPHOM Macchl BEILECTBA IO €ro
XUMUYecKoi (popmyre. 2. BeruricieHne MacCcoBOM A0 XUMHYECKOTO 3JIEMEHTA B BEIIECTBE 110
ero ¢opmyie.

Jemoncrpanun. 1.Mozenu (mapocrepxHeBble 1 CTioapra bpurneda) paznuuHbIX OPOCTHIX U
CIIOXHBIX BewlecTB. 2. Kosuiekuust CTEeKISIHHON XuMHUecKoi nocyzasl. 3.Koiekus Marepuaios
U U3enuil Ha ocHoBe amomMuHMs. 4. B3ammopeiictBue mMpamopa ¢ KUCIOTOW U NOMYTHEHHE
WU3BECTKOBOM BOJBI.

Jlabopamopusie onvimel. 1.CpaBHEHHUE CBOWCTB TBEPJIBIX KPHUCTALIUYECKUX BEIIECTB U
pactBopoB. 2.CpaHeHHE CKOPOCTM HCHApeHUs BOJbI, OJEKOJOHAa W ATHJIOBOIO CIHpTa C
¢unbTpOBaNBLHON Oymaru.

IIpakTuyeckasi padora Ne 1 "[IpaBuna TexHukH 0€30MACHOCTH MPU pabOTe B XUMUUYECKOM
kabunere. JlabopaTopHoe obopynoBanue u obpamieHue ¢ HuM."

Tema 1. ATOMBI XUMH4YECKHX 3J1eMEeHTOB (9 1)

ATOMBI Kak (hopMa CyIIecTBOBaHUSI XMMHUECKUX dieMeHToB. Ctpoenue atoma. [lonarue
O COCTaB€ aroMa M aTOMHOIO sApa. PackpeiTe B3aUMOCBSA3M IMOHSATUMN: NMPOTOH, HEUTPOH,
MaccoBoe 4uciio. Jloka3zaTeabCTBa CI0KHOTO CTPOSHHUS aToMa, OombIThl Pezepdopaa.

Onektponbl. CTpoeHHE AJIEKTPOHHBIX 000J0Uek aToMOB 3emMeHTOB Nel-20. M3oTtomsbl.
3apsin aToMHOTO sipa. OU3MYECKUN CMBICI MOPSAKOBOTO (aTOMHOTO) HOMEpa, HoMepa Meproia
U HOMepa Tpymmbl (Ui 3eMeHToB A-rpym). [loHsTHEe 0 MeTaJuIMYecKuX U HEMEeTaNTHYeCKUX
CBOWCTBAX 3JIEMEHTOB, PUYMHBI U3MEHEHUS 3TUX CBOMCTB B MEPHOJAX W TPYNIaX HA OCHOBE
CTPOEHHMS UX aTOMOB.

Crpoenue wmonekyn. Buabsl xumuueckoil cBsizu. HoHbl, 00pa3oBaHHBIE aTOMaMH
HEMETAJUIOB ¥ MeTaJIOB. MIOHHAst XuMHuueckas CBA3b.

B3aumoieiicTBue aTOMOB HEMETAJUIOB MEXKIY OO0, 00pa3oBaHne KOBAJIEHTHOU CBSI3H.
DNEeKTpOOTPULIATENILHOCT aTOMOB. [loHATHE O KOBaJIeHTHOM mNOJsApHOM cBsizu.  Cxembl
00pazoBaHUs KOBAJICHTHOW, HOHHOM, METAINTHYECKOMN CBS3EH.

Lemoncmpayuu.

Mopenu aToOMOB XUMHUYECKHUX 3J€MEHTOB. Ilepuonmueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
JA.N.Menneneesa. [lopTpeTsl y4eHbIX — XUMHUKOB.
Jlabopamopnvie onvimui.

1. MonenrpoBaHue IpUHIUIA IEHCTBUS CKAHUPYIOIIETO MUKPOCKOTIA.
2. N3roToBnenune mozeneit MoJaeKya OMHAPHBIX COCIMHEHUI.
Koumpoavuasa paboma Nel 1o teMe « ATOMBI XUMHUUYECKHAX 3IIEMEHTOBY

Tema 2. [IpocTeie BemecTBa (7 1)

3HaKOMCTBO € OOIIMMH (PU3NYECKIMHU CBOMCTBAMU METAJJIOB M HEMETAJUIOB, IOHATHE 00
annotpornuu. BemrecTBa B TBEpIOM, KUAKOM U ra3000pa3HoM coctosiHuu. [lonoxkeHne MeTanioB
Y HEMETAJJIOB B IEPUOINYECKON cucTeMe. BaxkHeilre npocTeie BENEeCTBa — METAJLIbL: KENe30,
ATIOMUHUN, KaIbLWW, MArHUM, HATPUH, KaJIUU.

Bakneiime mpocThie BellecTBa-HEMETAIUIBI: KHCIOPOA, BOJIOPO, a30T, cepa, docdop,
yraepoi. AJIoTponusi HEMETAIIOB.



KonnuecTBo BemecTBa, MOJIb, MOJISIPHAsE Macca U MOJIAPHBIN 00beM. KpaTHble eJMHULIBI
KOJIMYEeCTBa BellecTBa (MWIIMMOJb M KHJIOMOJb). Ymcino Asoraapo. Bzaumocsszp (uznko-
XMUMHMUYECKUX BEJIMYUH: KOJIMYECTBA BEILIECTBA, MACCHI M YKCiIa YACTHII.

Pacuemuvie 3a0auu:

1. Brrancnenue MOJISIpHOM MacChl BEIIECTB IO XUMUUECKUM (OpMyIiam.
2. PacueTsl ¢ HCIONB30BAaHMEM MOHATUH «KOJIMYECTBO BEIIECTBA», «MOJIAPHAs Maccay,
«MOJISIPHBIN 00bEM Ira30B», «IIOCTOSIHHAsE ABOTapO.
Lemoncmpayuu.
[Tomyuenue o3oHa. OOpa3mel Oenoro u kpacHoro ¢ocdopa. Hekoropeie mMeramuibl u

HEMETaJUIbl KOJINYEeCTBOM | MoJb. Mosienb MOJISIpHOTO 00BbeMa ra3000pa3HbIX BEIIECTB.
Jlabopamopnule onvimeoi.
3. O3HakoMIIEHHE ¢ KOJUIEKLINEH METaJIOB.

4, O3HaKOMJIEHHE C KOJUICKIINEH HEMETAILIOB.

Tema 3 CoeauHennsi XMuMU4eCKHX 3JieMeHTOB (12 yacoB)

[TonaTHe O CTENEHW OKUCICHUS W BAJICHTHOCTH. YMEHHE HAXO/JUTh BaJEHTHOCTH U CTENEHU
OKUCTIeHUs TI0 (opmyse BemecTBa, COCTaBIATh (POpPMYyabl OWHAPHBIX COCAUHEHHM IO
BAJICHTHOCTH M CTENeHW OKuciaeHus. OCHOBHBIE KJIacChl HEOPraHMYECKUX COCTUHEHUM.
Homenkmarypa Heoprammueckux BemecTB. CocraB, Ha3BaHHs, KilacCHpUKAIHUSI U
MPEICTaBUTENN KJIACCOB: OKCUIOB, OCHOBAHUM, KUCIOT, COJICH.

AMoOpbHBIE W KpPUCTAUIMYECKHE BeEHIeCTBA. MEXMOJICKYISIpHBIE B3aUMOJICHCTBHS. THITBI
KPUCTAJUTMYECKUX PEMIETOK (aToMHas, MOJIEKYJIsIpHas, WOHHAs, METaJUIM4ecKas), UX
B3aMMOCBSI3b C BUJIAMU XUMHUYECKOM CBSI3U U X BIUSHUEM Ha (PU3MUECKHE CBOMCTBA BEIIECTB.
BemectBa MOJIEKYISIpHOTO M HEMOJIEKYJISIpHOTO CcTpoeHus. IlpeacraBieHne o 3aKkoHe
MTOCTOSTHCTBA COCTAaBa BELIECTB.

Uucteie BemecTBa U cMecH. [IpupoaHbie cMecu: BO3MyX, MPUPOAHBIN ra3, HEQTh, MPUPOTHBIE
BOJbI. [IpuMepsl )XuIKUX, TBEPABIX, Ta3000pa3HbIX cMecel. [IoHsITHE «10s», pacdeT MacCoBOM
1 00BEMHOM JOJI KOMIIOHEHTa B CMECH.

Pacuernbie 3amaum.

1. Pacyer maccoBoif 1 00bEMHOM O KOMIIOHEHTOB CMECH BEIIECTB.

2. Brluncnenue MaccoBOi 1011 BELLIECTBA B pACTBOPE IO M3BECTHOM Macce pacTBOPEHHOTO
BEILIECTBA U MAacCe pacTBOPHUTEIIS.

3. Borunicnenue Macchl pacTBOPSEMOTO BEIIECTBA M PACTBOPUTENS, HEOOXOAUMBIX st
MIPUTOTOBJIEHUS ONPEIETIEHHON MacChl pacCTBOPA C U3BECTHOM MacCOBOM J10J1€i BelllecTBa.
JlemoHCTpanuu.

OO0pa3ubl OKCHJIOB, KUCJIOT, OCHOBAaHHM U coJiell. MoJenu KpUCTaUIMYECKUX PEIIeTOK
XJIopuJa HaTpus, anmasa, okcuaa yriaepoaa(IV). B3peiB cmecu Bogopoaa ¢ Bo3ayxoM. CriocoObl
pazneneHus cMecel. Juctumisanus Boabl.

JIaGopaTopHBIE OMBITHI.

7. O3HakoMJIeHHE C KOJUIEKLIUEH OKCHIOB.

8. O3HakoMIIEHHE CO CBOMCTBaMH aMMHUaKa.

9. KavecTBeHHas peakiys Ha yrieKUCIbIH ras.

10.  Ompenenenue pH pacTBOPOB KUCIOTHI, LIEIIOYH, BOJBI.

11.  Omnpenenenue pH IMMOHHOTO U SI6JOYHOTO COKOB Ha Cpe3e IUIOJIOB.

12.  O3HakoMJIeHHE C KOJUIEKIIUEH COJeH.

13. OsHakomJieHHE C KOJUIEKLIMEH BEIIECTB C pPa3HbIM THUIIOM KPUCTAJUIMYECKOH pEIIeTKH.

NsroTtoBnenune Mojeneil KpUCTAITMUECKUX PEIIETOK.
14.  O3nHakomiieHHE C 00pa3IOM TOPHOM MOPOIHI.



KonTtponsHas padota Ne2 o reme «CoeTuHEeHNUI XUMUYECKUX SIIEMEHTOBY
Tema 4. U3menenusi, npoucxoasiiue ¢ Bemecrsamu (114)
@u3nyeckue SABICHUS U XMUMHUYECKUEe peakuuu. OU3ndecKue SABICHUS B XUMUH (IUCTUILIALMA,
KpHUCTaJNTN3aIs, BEITAPUBAHUE U BOTOHKA BEIIECTB, LIEHTPU(YTHPOBAHHE).

[lpu3Haku W yCIOBHS TNPOTEKaHWs XUMHUYecKuX peakuuid. Ilomsatue 00 »53K30- U
SHJOTEPMHUUYECKUX pEaKUuAX. Peaknuss ropeHuss Kak 4YacTHBIM cilydall HK30TEpPMHYECKHUX
peaxkuuil, IpOTEKAIOIINX C BbICIICHUEM CBETA.

3aKOH COXpAaHEHHUs] MAacChl BEIIECTB. XMMUYECKUE ypaBHEHHS, KOAP(UIUEHTHl B YPABHEHUSIX
XMUMHMUYECKUX pEaKUUil KaK OTHOIIEHHS KOJIMYECTB BEILIECTB, BCTYNAIOIIUX B PEAKIHUIO U
oOpa3ylommxcs B pe3ylbTaTe XuUMHUYecKoil peakuuu. [lepBoHadanbHOE TMOHATHE 00
AIIEKTPOXUMUYECKOM psiJie HANPsDKEHUN. Bhruncnenust o XuMU4eCKUM YpaBHEHHSIM MacChl MU
KOJIMYECTBAa BELIECTBA OJIHOTO M3 YYAacTBYIOIIMX WM MOJIYYAIOUIUXCSd COEAMHEHUH II0
M3BECTHOM Macce WM KOJUYECTBY BEILIECTBA APYroro COeTMHEHUS.
Knaccudukanus xumuyeckux peaxkiuid. Peakmum coequHeHUs, pa3ioKEHUs, 3aMEIICHUs,
oOMeHa (Ha mpuMepe XUMHYECKUX CBOMCTB BOJbl). IloHsTHE O peakuuu HeHTpaau3aluu.
DK30TEepMUYECKHE, DHIOTEPMUYECKHE, OKHCIUTEIbHO-BOCCTAHOBUTENIbHbBIE, HEOOpaTUMBIE,
oOpaTuMeIe.
Pacuemmnvie 3adauu.

1. Berumcnenne mo XUMHUYECKHMM YPaBHEHHSM MAcCChl WJIM KOJIMYECTBA BEIIECTBA IIO
M3BECTHON Macce WIIM KOJMYECTBY BEIIECTBA OJTHOTO M3 BCTYMAONIUX B PEAKIIHIO BEIIECTB TN
MTPOJIyKTOB PEAKITUH.

2. Brruncnenue macchbl (KomdecTBa BEIIECTBa, 00beMa) MpOaYyKTa PEeaKI[iu, €ClId U3BECTHA
Macca UCXOJIHOTO BEIIEeCTBA, COJAEPIKAIIETO OMPEACICHHYIO 1010 PUMecei.

3. Brruucnenue mMacchbl (KomdecTBa BEIIECTBA, 00beMa) MPOAYKTa PEaKINK, €CITH U3BECTHA
Macca pacTBOpa U MaccoBas JI0JIs paCTBOPEHHOTO BEIIECTBA.

Lemoncmpayuu.

[Tpumepsl u3mvecKux SBICHUN: a) TUIaBiIeHUE mapaduHa, 0) BO3TOHKA MOJA; B) PACTBOPECHHE
nepMaHraHata Kanus; r) auddy3us AYyIIMCTHIX BEIIECTB C TOpsIEH JIAMIIOYKU HAaKaJIMBAaHUA.
[IpuMepsl XUMUYECKUX SIBJIICHUM: a) ropeHue (ocdopa; 6) B3auMOICHCTBUE COJISTHOW KUCIIOTHI C

MpaMOpoOM M MeJoM; B) moidydeHue ruapokcuma meau(ll); r) pacTBopeHHE NOJIYy4EHHOTO
THAPOKCHIA B KHUCIOTax; 1) B3ammojercTtBue okcuma memu(ll) ¢ cepHOM KHUCIOTOW TIpH
HarpeBaHMM; €) pa3oKCHUE TIepMaHraHaTa Kajus; ’K) B3aUMOJICHCTBUE pa30aBICHHBIX KHCIIOT C
MeTaJUTaMU; 3) pa3JioKEeHUE MEPOKCUIA BOIOPO/Ia; U) AIEKTPOJIH3 BOIBI.

Jlabopamopmvle onvimoi.

5. [IpokanuBaHue MU B IJIAMEHU CIIUPTOBKH.

6. 3amerenue Meau B pactBope cyabgara meau (1) xemnezom.

Ipakmuueckas paboma Ne2. HabmoneHus 3a W3MEHEHHUSMH, MPOUCXOMSIIUMH C TOPSIICH

CBEYOH, U UX OIIHMCAHHE.
Ipaxmuueckas paboma Ne3. AHanu3 MOYBLI U BOJEL.

Koumponvnas paboma Ne3 o Teme « XUMUYECKHE PEAKITUN

Tema 5. PacrBopenue. PactBopsl. CBoOMCTBa paCTBOPOB 3JICKTPOJHTOB (22 1)

PacTBopenne kak (U3MKO-XMMHMUYECKHH MpOILECC, 3aBUCUMOCTh PAacTBOPUMOCTH BEIIECTB OT
TEMIEPATYPHI.

[TonsTe 0 ruaparax M KpucTtauloruaparax. HacellieHHble, HEHACBHIEHHBIE U NIEPECHIIEHHBIE
pacTBOpBl. 3HaUYEHUE PACTBOPOB JUISl MPUPOJBI M CENBCKOTO X03sicTBA. Pacuer maccoBoil o
PacTBOPEHHOTO BEILLIECTBA B PACTBOPE.



Onexrponutuyeckas auccouuanys. [ToHsTHe 00 3IEKTPOIUTAX M HEIIEKTPOJIUTAX, MEXaHU3M
JUCCOIMAIIMHU BEIIECTB C Pa3Iu4HbIM TUIIOM cBsi3u. Monbl. Katronsl u annonsl. OcnoBel TO/] B
BUJIC YETKUX MoJIOKeHHH. CTeneHb 3JEKTPOJUTUYECKON AMCCOLMAINH, CHIIbHBIE U Cia0ble
JIEKTPOJIUTHI.

HonHble ypaBHEHUS pEaKLM, YCIOBUS MPOTEKaHUs 3THX pEakUuil 10 KOHIA B CBETE MOHHBIX
IIPEACTABIICHUM.

[TonsiTHE O KUCIIOTaX, OCHOBAHUIX U COJISIX KaK Kjlaccax AJIEKTPOJIUTOB, UX KiIaccu(UKaLUs 110
pasnuuHbIM Tpu3HakaMm. OOIIMe CBOWCTBA KHUCJIOT, OCHOBAHMW U COJEH B CBETE€ MOHHBIX
npejacTaBieHuil. Peakuun noHHoro oOMeHa.

O06o006muieHne cBeeHuit 00 OKCHIAX, UX KIACCU(PHUKAIINA U XUMHUYECKUX CBOMCTBAX.
I'enernueckue psiapl METaNIOB W HEMETalIoB. ['eHeTnyeckas CBs3b MEXAY Kilaccamu
HEOPraHNMYECKUX BEIIECTB.

OKHCANTENBEHO-BOCCTAHOBUTENbHBIE peakui. OKHUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U
BoccTaHoBieHue. Cocrasienne ypaBHeHHl OBP meronom snexkrpoHHoro Oamanca. CBoiicTBa
MPOCTBIX BEIIECTB, KHUCIOT W COJ€Hl B CBeTe IMpEACTaBiIeHUA 00 OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUAX.

Lemoncmpauyuu.

HcnbiTaHne BemecTs W UX PacTBOPOB HA  AJIEKTPONPOBOJHOCTb. 3aBUCUMOCTh
3JIEKTPONPOBOTHOCTHA YKCYCHOM KHUCJIOTBI OT KOHIEHTpauuu. B3anuMoielicTBre IMHKA C CEpoid,
coJisiHO kucnoToH, xinopuaom meau(ll). F'openne maruus.

Jlabopamopnvie onvimbi.
B3anmMoselicTBre pacTBOPOB XJIOpHIA HATPUS U HUTpaTa cepedpa.

[Tonydyenue HEPACTBOPUMOTO TUAPOKCHIA U B3aUMOJICHCTBUE €r0 ¢ KHCIOTAMH.
B3anMonelicTBie KHCIOT C OCHOBAHUSIMHU.

B3anMonelicTBie KUCIOT ¢ OKCHIAMU METAJUIOB.

BsauMonelicTBie KUCIOT ¢ METaJUIaMU.

B3anMonencTBre KHCIIOT C COIIMHU.

BsaumonelicTBue menoyen ¢ KUCIOTaMM.

NG WNRE

BsauMonelicTBue eIouyen ¢ OKCUaaMU HEMETAJUIOB.
B3auMoelicTBre memouen ¢ COIIMU.

Ipakmuuecxas paboma Ne4. IIpuzHaKyd XUMUYECKUX PEAKIIHI.
Ipakmuueckas paboma Ne5. TlpurotoBiaeHne pacTBopa caxapa U pacueT MacCOBOH JIOJH €ro B
pacTtBope

Ilpakmuueckas paboma No6. CBOCTBa KUCIIOT, OCHOBAHHM, OKCUIOB U COJICH.

Ipakmuuecxas paboma Ne7. PenieHne SKCIepUMEHTAIBLHBIX 3a/1a4.

Konmponvnas paboma Ned 1o teme «INEKTPOJIUTHYECKAS TACCOITAALIHS

Tema 6. O01mas xapaKTepUCTHKA XMMHUYECKHUX 3JIEMEHTOB U XUMHUYECKHX PeaKkuui
[Tepuonuueckuit 3akoH u lIlepuoaumyeckass cucrtreMa XHUMHYECKHUX
sanemenTtoB JI. M. MeHnneneesa B cBETe y4Ye€HHs O CTPOEHUU aTOMa, HMX 3HAYCHHE.
XapakTepuCTUKa 3JJIEMEHTAa IO €ro IOJIOKEHHI0 B llepuoamueckoil cUCTEME XMUMHUYECKUX
anemeHToB [I. 1. MenneneeBa. CBoiicTBa OKCHUIOB, KMCIIOT, OCHOBAHUI U COJIEHN B CBETE TEOPUU
JNEKTPOJIUTUYECKON JUCCOLMALIMU U TTPOLIECCOB OKUCIIEHUA-BOCCTAHOBIICHUS.
'eneTnueckue pAabB  MeTajljla M  HeMeTanjna. XapaKTepUCTUKa
XMUMHYECKOTO AJIEMEHTA 10 KUCIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM COCIMHEHUN.
[TonsasTue o mepexXOOHBIX 3MeMeHTax. AmdoTepHOCTb. ['eHETHUECKHI psif
MEPEXOTHOTO diieMeHTa. AMQOTepHbIe OKCUABI U THUIPOKCHIBL. XHUMHUYECKas OpraHu3alus
npupoel. Xumuueckue peakuuu. CKopocTh XUMHUECKOM peakiuu. KaTanuzaTtopsl U KaTanus.



JladbopaTopuble onbIThbl. 1. IlomydyeHue ruapokcuaa LHMHKA M HCCIEIOBaHUE €ro
cBOMCTB. 2. MogenupoBanue nocrpoenust Ilepuoauueckoit cucremsl [[. 1. MenneneeBa. 3.
3amemenue >keiae3oMm Meaw B pactBope cynbdara memu (I1). 4. 3aBHCHMOCTH CKOpPOCTH
XUMHUYECKON peakluuu OT MPUPOJbl pearupyrolliux BELIECTB HAa MpPUMEpPE B3aUMOJCUCTBUS
KHCIOT C MeTajulaMu. 5. 3aBUCHUMOCTb CKOPOCTH XMMMUECKOM peaklUuu OT KOHLEHTpaLuu
pearupyromux BEUIECTB HA IPUMEPE B3aUMOJECHCTBUS LMHKA C COJIIHOM KUCJIOTOW Pa3jIMyHOM
KOHLEHTpauuu. 6. 3aBUCUMOCTb CKOPOCTM  XMMHYECKOH  peakiuud OT  IUIOIIAIu
CONPUKOCHOBEHUS pearupyromux BemecTtB. 7. MoaenupoBaHue «KUISLIETO cios». 8.
3aBUCUMOCTb CKOPOCTH XHMMHUYECKOW pEaklUu OT TEMIIepaTyphl pearupyrolux BEUIECTB Ha
npumepe B3aumojeictBus okcuga meaun (II) ¢ pacTBopoMm cepHOM KHUCIOTHI Ppas3iIMYHOM
Temmneparypbl. 9. PasnoxkeHue mepokcuaa Boaopoja ¢ momoiipio okcuaa mapranna (IV). 10.
OOHapyxeHHue KaTajiaszbl B MUIIEBbIX TpoaykTax. 11. MHrubupoBanue B3auMoIeHCTBUS KUCIOT
C METAJUIAMH YPOTPOTIMHOM.

Tema 7. MeTaJiibl

[Tonoxenune meTanynoB B llepuoamyeckold CHCTEME€ XHUMHUYECKHX
sanemenTtoB JI. WM. MengeneeBa. Mertammueckas KpUCTAUIMYECKas pelIeTKa U
MeTajyinyeckass Xumuueckas cBsizb. OOmue Qusnueckue cBoiictBa MerauioB. CruiaBbl, HX
CBOMCTBA M 3HA4YE€HHE. XUMUYECKHE CBOMCTBA METAJUIOB KAK BOCCTAHOBUTEIIEH, a TAKXKE B CBETE
UX TIOJIOKEHUS B IJIEKTPOXUMHUYECKOM pPsAy HampspkeHuil MertamioB. Koppos3ust MeramioB u
criocoObI 60prOBI ¢ Hel. MeTaisl B mpupojae. O0mue crnocoObl X MOTydeHHUs.

OOmasa xapaKTepUCTHKA MEJIOYHBIX METAJJIOB.

Mertannsl B npupoze. O6mue cnocoObl ux nonaydenus. Ctpoenue atomoB. lllenounsie
METaJUIbl - IPOCTHIE BEUIECTBA. BakHeHIIME COEOUHEHHUs IIEJIOYHBIX METAJUIOB - OKCHBI,
TUAPOKCHJIBI U COJIH (XJIOPHIBI, KAPOOHATHI, CyIb(}aThl, HUTPATHI), KX CBOWCTBA ¥ MPUMECHEHHE B
HapoHOM xo3s1iicTBe. Kanuitapie ymoOopeHus.

OO0mass xapakTepHUCTHKAa DJIEMEHTOB THaBHoOW mnoxarpynmbl Il
TPYNIIBI.

Crpoenue atomoB. lllenouHo3zemenbHblE METaIbl - MPOCTHIE BeUIECTBA. BaxHeimue
COCIMHEHUS IEIOYHO3EMEIbHBIX METaUIOB - OKCHUJABI, THAPOKCUABI M COJU (XJIOPUIBL,
KapOOHaThl, HUTPATHI, cyiabdarel, ¢ocdaTel), WX CBOWCTBA W IPUMEHEHHE B HAPOJIHOM
XO35HCTBE.

ATIOMUHUMN.

Crpoenue aroma, (Qu3MUecKMe U XUMHUYECKHE CBOWCTBAa IMPOCTOrO BEIIECTBA.
CoenuHeHUs alIOMHUHUS - OKCUI U THAPOKCUI, MX aM(oTepHbli xapaktep. Baxkueiue comu
antoMuHus. [I[puMeHeHne amoMUHUA U €r0 COSAMHEHUI.

Keneso.

Crpoenue aroma, (Qu3MUecKMe M XUMHUYECKHE CBOWCTBAa IMPOCTOrO BEIIECTBA.
Ienernueckue psagsl Fe?* u Fe3*. Baxwmeiimme comu kene3a. 3HaueHHe Kejle3a M €ro
COEIMHEHUH 7151 TPUPOIbI U HAPOJIHOTO XO35MCTBA.

JeMoHCTpauuu.

OOpasupl  IMIETOYHBIX H  MIENIOYHO3EMENbHBIX  MeTaimoB. OOpas3ibl  CIUIaBOB.
B3aumopeiictBue HaTpus, JIMTHS U KalblUs ¢ BOJAOM. B3aumonaencTBue HaTpuss U MarHus C
KucnopoaoM. B3aumopeiicteue metamioB ¢ HemeTautamu. [lonydenue ruapokcuaos xenesa (II)
u (III).

JlabopaTopHble onbIThL. 12. B3anMoaeiicTBUe pacTBOPOB KUCIIOT U COJIEH ¢ METaJUIaMH.
13. OsnHakomiienue c pygamu kenesa. 14. OkpamumBaHue IUIAMEHU COJISIMH IEIOYHBIX
MetaioB. 15. IlonyueHnue rugpokcuia KajlbliMs U UCCleoBaHue ero cBorcTB. 16. Ilomydyenue



TUAPOKCHIA aTIOMUHUS U MCCIIEJOBaHKME €ro CBOMCTB. 17. B3aumoselicTBue xene3a ¢ CONSTHOM
kucioroit. 18. Ilomyuenue ruapokcunos xenes3a (II) u (III) u usyyenue ux cBOMCTB.
Tema 8. [IpakTukym 1. CBoiicTBa MeTA/JIOB M MX COeIMHEHU I
1. OcymecTBieHne LENOYKM XUMMUYECKUX MpeBpamieHuid. 2. Ilomyuenue u cBoiicTBa
COCIMHEHUN MeTauioB. 3. OKCHepUMEHTAIbHbIC 3a7aud 10 pPAaclO3HABAHUIO U
MIOJTYYECHUIO COSAMHEHUIN METaJUIOB.
Tema 9. HemeTtanbl

OO0mas xapakTepHUCTHKAa HEMETAallJIOB: ToJoxeHue B Ilepuomudeckoii
cucreme xumudeckux dnemeHToB J[. WM. MennaeneeBa, OCOOCHHOCTH CTPOCHHUS aTOMOB,
aNeKTpooTpuaTebHOCTh (D0) Kak Mepa «HeMmeTammmyHocTh», psan D0. Kpucrammueckoe
CTPOCHHE HEMETAJUIOB - MPOCTHIX BemIeCcTB. AiutoTpornus. Ou3nyeckue CBOMCTBA HEMETAIIOB.
OTHOCHUTENHHOCTD MOHATHIA «METAD» U «HEMETAJLI.

Bonopon.

[Tomoxenne Bomopoma B Ilepuonnueckodl cucrteMe XuMHYeckux 3yemeHtoB [ H.
MenpneneeBa. CTpoeHue aTomMa U MOJIEKYJbl. DOU3MUECKHE U XMMHUUYECKHE CBOWCTBA BOJIOPO/IA,
€ro MoJy4eHHE U IPUMEHEHHE.

Bona.

Crtpoenue Mmosekyiasl. BomopomHas xumudeckas cBsizb. DU3MYECKHE CBOWCTBA BOJIBI.
AHomanuu cBOMCTB BoAbl. ['mapoduibHble U ruIpodoOHbIe BenlecTBa. XUMHYECKHE CBOMCTBA
Bosbl. KpyrosopoT Boawsl B mpupoze. Bomoounctka. Aspammsi Boawl. beiToBBIE (DUIBTPHLI
MuHepanbHbIe BOJBI. JIUCTUIITHMpPOBAaHHAS BOIA, €€ TIOTyUYeHHUE U IPUMEHEHHUE.

OO0mas XxapakTepuUCTHUKA TaJlOTEHOB.

Crpoenue artomoB. IIpocTeie BemecTBa MW OCHOBHBIE COEIMHEHHUS TAOT€HOB, HX
cBorictBa. Kparkue cBeneHust o xjope, 6pome, ¢prope u one. [IpumeHeHne rajoreHoB M UX
COEIMHEHHUI B HAPOJHOM XO3SICTBE.

Cepa.

Ctpoenune aToma, auIOTPONHsI, CBOMCTBA M MPUMEHEHHE poMOMUecKoil cepbl. OKCHIBI
cepol (IV) u (VI), ux momydenue, cBoiictBa U npuMmeHeHue. CepHasl KUCIOTa U €€ COJIU, UX
MIPUMEHEHHE B HAPOJAHOM X034KcTBE. [[pON3BOCTBO CEPHON KUCIIOTHI.

A3orT.

CrpoeHue atoma M MOJIEKYJbl, CBOMCTBAa IPOCTOrO BellecTBa. AMMHUAK, CTPOECHHE,
CBOWMCTBA, MOJyueHHEe W npumeHeHue. Coim aMMOHHUS, UX CBOMCTBAa M npumeHeHue. OKCHJbl
azora (II) m (IV). A3oTHas KuciOTa, €€ CBOWCTBA M INpPUMEHEHHE. HuTpaThl W HUTPHTHI,
npo0ieMa ux coAepKaHus B CETbCKOXO3IMCTBEHHOM MPOIYKIINHU. A30THBIE yI0OpEHUSI.

dochop.

Crpoenue atoma, aJNIOTPOIHs, CBOMCTBA Oeoro u kpacHoro ¢ocdopa, UX IPUMEHEHHUE.
OcHoBHble coeauHeHus: okcun Qochopa (V) u oprodochopnas xkuciaora, Qocdarsl.
®dochopubie y1oOpeHus.

Yrunepon.

CrpoeHue artoma, auIOTpOmNus, cBOWcTBa Moaudukanuii, npumeHeHue. OKCHIBI
yraepoaa (II) u (IV), ux cBoiictBa u mpumeHeHue. KapOoHATHI: KalbLUT, COJAA, MOTAIll, HX
3Ha4YE€HHE B IPUPOJE U KU3HU YETIOBEKA.

KpemHuii.

Crpoenue aroma, KpUCTANIMYECKUM KPEMHHUM, €ro cBoiicTBa U mpumeHeHue. OKcuja
kpemuus (IV), ero npupoassie pa3HOBUAHOCTH. CHUIIMKATHI. 3HAYCHHE COSAUHEHUN KPEeMHUS B
YKUBOM M HEXUBOU npupoje. [IoHsATHE O CHIIMKATHOW MPOMBIIUIIEHHOCTH.

JemouncTrpanun. OOpa3Ifsl TaIOTEHOB - MPOCTHIX BEIIECTB. B3anMoelicTBHe TaloreHOB



C HaTpueM, aJllOMHHUEM. BpITecHeHMEe XJopoM Opoma WM Hoda W3 pPacTBOPOB HX COJICH.
B3aumopeilictBue cepsl € MeTalulaMM, BOJOPOJOM U KHUCJIOpPOAOM. BzammopelictBue
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C Meblo. Iloriomenne yrieM pacTBOPEHHBIX BEILECTB
Wi ra3oB. BoccraHoBneHne Meau u3 ee okcupayrieM. OOpasibl MPUPOIHBIX COCTUHEHUIN
xJopa, cepsl, ocdopa, yriepoaa, kpemuus. OOpasibl BaXHEHIIUX JJIT HAPOIHOTO XO3SMCTBA
cynb(haToB, HUTPATOB, KapOoHATOB, (hocdaToB. OOpa3bl CTEKIA, KEPAMHUKH, IIEMEHTA.

JladopaTopuble onbiThl. 19. Ilomyuyenue wu pacno3nHaBanue Bojopoaa. 20.
HccnenoBanue NOBEpXHOCTHOIO HATsHKEHUS Bojbl. 21. PacTBopeHue nepmaHraHata Kaiausl WId
MEIHOro Kymopoca B Boje. 22. ['mapartammsi o06e3BokeHHOTo cymbdara memu (11). 23.
N3roTtoBnenue runcooro orneyarka. 24. O3HaKOMJIEHHE C KOJUIEKLHEH OBITOBBIX (PUIBTPOB.
25. O3HaKoMJIEHHE ¢ COCTaBOM MHUHEpaJbHOM BOJbI. 26. KauecTBeHHas peakiysi Ha TajJloTeHU/I-
nonsl. 27. Ilomydyenue u pacno3HaBaHue Kuciopona. 28. I'opeHue ceppl Ha BO3AyXe U B
kuciopojie. 29. CpoiictBa pa3daBiieHHON cepHOt KuciaoThl. 30. M3yuenue cBoiicTB ammuaka. 31.
Pacnio3naBanue coseit ammonusa. 32. CpoiictBa pa30aBieHHOW a30THOM KHCJIOTHL 33.
B3aumMoselicTBre KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ meapio. 34. ['openue docdopa Ha
Bo3ayxe u B kuciopone. 35. Pacno3naBanue docdaron. 36. I'operue yris B kuciopone. 37.
[Tonmyuenue yroapHOM KHCIOTBI M u3ydyeHue ee cBoiicTB. 38. Ilepexon kapOoHaTtoB B
ruapokapOonatsl. 39. Pasnmoxxenme rtuapokapbonara Hatpus. 40. Ilomyuenue KpemHEBOU
KHCJIOTBI M U3yYEHUE €€ CBOMCTB.

Tema 10. IIpakTukym 2. CBOMCTBA COCAMHEHUI HEMETAJLVIOB

1. Pemenne skcnepruMEHTANBHBIX 3ada4d no Teme «lloarpynmna rajoreHos». 2. Pemenne
SKCHEPUMEHTANIbHBIX  3amady 1o  Tteme «lloarpynmma  kucinopoma». 3.  PemeHwue
SKCIEPUMEHTaIbHBIX 337a4y 1no teme «lloarpynma azota». 4. Pemenue skcrnepruMeHTaNbHbBIX
3amau o teme «lloarpynma yriepoaay». 5. [lonydenue, cobupanue U pacrio3HaBaHHUE Ta30B.
Tema 11. O600mIeHMe 3HAHUI 110 XUMHMH 32 KYPC OCHOBHO# HIKOJIBI.

IMoaroroBka Kk rocyaapcreeHHoil uroropoi arrecrauuu (I'MA)

[Tepuoaunueckuii 3akoH u llepuongumyeckas cucTreMa XHMHYECKHUX
s3neMeHTOB J[. 1. Menneneera. Ouznueckuili CMbICI NOPSAIKOBOIO HOMEpA JIEMEHTA,
HOMEpPOB TMepuoJa U TpyNnbl. 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B MEpHOJaX U TPYIIax B CBETE MPEACTABICHUI O CTPOEHUU aTOMOB AJIEMEHTOB.
3HaueHue NepruoaUYECKOTO 3aKOHa.

Buagsl XuMH4YeCcKHX CBA3€H M TUNBl KPUCTANIHUUYECKHUX PEH ETOK.
B3aumocBs3b CTpOEHHS U CBOHCTB BEIIECTB.

Knaccudukanusga XUMUUYECKUX pPEaKUUU MO pa3lUYHBIM NMPU3HAKAM
(4ucio M cocTaB pearupyromux U 00pa3yroluxcs BeleCTB; HAIWYHE TPaHULbl pasaena das;
TerIoBoM 3(pexT; M3MeHEeHHEe CTENeHEeH OKMCIIEeHUs aTOMOB; HCIOJb30BaHHE KaTaau3aTopa;
HaIpaBJICHHUE TPOTEKAHU).

CkopocTh XMMHYECKMX peakiuii u (akrtopsl, Biuswomue Ha Hee. OOpaTUMOCTh
XMUMHYECKUX PEaKIUN U CIOCOOBI CMEIEHUsI XUMUYECKOTO PAaBHOBECHSL.

I[IpocTeie w cHoXHBIE BemecTBa. MeTanasl W HEMETallHl.
I'enernueckue psapl MeTalula, HEMETaula M MepexogHoro Meramia. OKCUIBI U THUAPOKCHIBI
(ocHOBaHUS, KHCIOTHI, aM(pOTEepHBIE TUAPOKCUIBI), con. X cocraB, knaccudukamnus u oduiue
XMUMHYECKHE CBOMCTBA.

IINTIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUA COAEPKAHUSA KYPCA
Pa3nen «O0mas xapakTepucTHKAa XUMHYECKUX 2JIEMEHTOB M XUMUYECKUX peaKkiuiny
IlIpeomemmuoie pezynvmamot 00yuenus.



VYyamuiics J0JDKEH YMeETh:

— HCII0JIb30BAaTh IIPU XapaKTEPUCTUKE IPEBpAILlEHUN BELIECTB IOHATHS «XUMUYECKas
peaKus», «PeaKUu COCAWHEHHS», «PEaKIHH PA3JIOKEHUs», «peakiuuu oOMeHa», «pEeaKiiu
3aMEIIEHUN», «PEaKUUU HEUTPAIU3aLUN», «3K30TEPMUUYECKHE PEaKLUUN», «3HIO0TEPMUYECKUE
peakuum»,  «OOpaTUMbIE  PEaKUUW»,  «HEeoOpaTUMble  PEaKUUW»,  «OKHUCIUTEIHHO-
BOCCTAHOBHTEJIBHBIC PEAKIUN»; XapaKTepHU30BaTh OOIIME XUMUYECKHE CBOWCTBA aM(OTEPHBIX
OKCHUJIOB U TUJIPOKCH/JIOB;

— MIPUBOJIUThH MPUMEPBI PEAKIMM, MOATBEPKIAAOIINX XUMUUYECKUE CBOWCTBA aM(OTEPHBIX
OKCHUJIOB U TUJIPOKCH/JIOB;

— JlaBaTh XapaKTEPUCTUKY XUMHUYECKUX PEAKLMH 10 YUCITY U COCTaBY MCXOJHBIX BELIECTB
U TIPOJYKTOB PEAKIUH, a TaKXKe TEIIOBOMY 3(PQeKTy; HampaBICHHIO NMPOTEKAHUS pPEaKIHH;
W3MEHEHUIO CTENEHEH OKHUCIIEHHs 3JEMEHTOB; arperaTHOMY COCTOSIHHIO HMCXOJHBIX BEIECTB;
Y4acCTHUIO KaTaJau3aTopa;

— OOBSACHATP W NPHUBOJUTH NPUMEPHI BIUSHUS HEKOTOPBIX (akTopoB (mpupoaa
pearupyomux BeUIECTB, KOHILEHTpallds BEIIECTB, /aBJIEHUE, TeMIIepaTrypa, KaTajius3aTop,
MTOBEPXHOCTh COIPUKOCHOBEHHS pEarnpyroluX BEIIECTB) Ha CKOPOCTh XMMHUECKUX pEaKInii;

— HaOmoIaTh W OINUCHIBATH YpPaBHEHUS peakUuid MEXIy BEIIeCTBaMU C IOMOUIBIO
€CTECTBEHHOT'0 (PyCCKOT'0 MU POJIHOTO) SI3bIKa U SI3bIKAa XUMHUU;

— MIPOBOJUTH OTBITHI, MOATBEPKIAIOIINE XUMUUECKUE CBOMCTBA aM(OTEPHBIX OKCHIIOB U
TUIPOKCUOB; 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peaklMy OT pa3inyHbIX (GakTopoB (Ipupoa
pearupyromux BeLIeCTB, KOHIEHTpallus BEIIECTB, JaBlIEHUE, TeMIlepaTypa, KaTajiuszaTop,
MTOBEPXHOCTh COMPUKOCHOBEHHS pEarupyrolux BeIecTB).

Memanpeomemmnule pezyibmamot 00y4eHus.

Yyammiics 10J15KeH YMeTh:

— OTIPENeNATh 1eNib Yy4eOHOM AESITeTbHOCTH C TMOMONIBIO YUUTENSI U CaMOCTOSTEIBHO,
HCKaTh CPE/ICTBA €€ OCYIIEeCTBIIEHUs, paboTas Mo IJIaHy, CBEPSITh CBOU JIEHCTBUS C LENbIO U MPU
HEO0OXO0IMMOCTH UCIIPABJIATH OMIMOKHU C TIOMOIBIO YUUTENS M CAMOCTOSTEIHHO;

— COCTaBJISITh AaHHOTALUIO K TEKCTY;

— co3ZaBaTb MOJEIM C BBIACJICHUEM CYIIECTBEHHBIX XapaKTepUCTHK OOBEKTa U
MIpPe/ICTaBJICHUEM UX B MPOCTPAHCTBEHHO-T'papUUECcKOi UM 3HAKOBO-CUMBOJIHYECKOI opme;

— OTIPEIEeINATh BUJbI KJIAaCCU(PHUKAIUU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

— OCYUIIECTBJIATh MPSAMOE ACTYKTUBHOE JI0KA3aTENIbCTBO.

Pasznena «Metaadian»

IlIpeomemmnoie pezynomamot 00yuenus.

Yuammiics 10/I2K€H YMeTh:

— WCIIOJIb30BATh MPU XapaKTEPUCTHUKE METAJUIOB U UX COCAUHEHUU MOHATUSA «METAJLIbDY,
«psl AKTUBHOCTH METAJUIOBY», «ILUEJIOYHBIE METAJUIbD), «UIEJIOYHO3EMENbHBIE METaJUIbl»,
HCIIOJIb30BATh UX IIPU XapAKTEPUCTUKE METAIIIIOB;

— JaBaTh XapaKTePUCTHKY XHUMHYECKUX D3JIEMEHTOB-METAUIOB (ILIEJIOYHBIX METAJIOB,
MarHus, KaubIlUs, allOMHUHHUSA, >Xeje3a) MO0 UuX MojoxeHuto B Ilepumonnmyeckoil cucreme
xumuueckux sneMeHToB J[. M. MenaeneeBa (XuMUYECKUIl 3HAK, TOPSIKOBBIM HOMEp, MEPUO,
rpynna, HOJArpymnmna, OTHOCUTEIbHAs aTOMHAs Macca, CTPOCHHE aroMma: 3apsj sjapa, 4Yucio
IIPOTOHOB W HEUTPOHOB B sJpe, OOIIee YUCIO NMEKTPOHOB, pacIHpelesieHHe AJIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM; TPOCTOE BEIIECTBO, (popMyia, Ha3BaHWE W THUI BBICIIET0 OKCHJIA U
TUPOKCUIA);

— Ha3bIBATh COCIMHEHHS METAJJIOB M COCTABIIATh UX (POPMYITBI IO Ha3BAHUIO;

— XapakTepu30BaTh CTpOEHHE, 00mIMe (u3ndeckue M XUMHUYECKHE CBOMCTBAa MPOCTHIX



BEILIECTB- METAJLJIOB;
- OOBSCHATh 3aBUCUMOCTh CBOWCTB (WM TMPENCKa3bIBaTh CBOWCTBA) XUMHUYECKHX
2JIEMEHTOB- METAUIOB  (paguyc, METAJJIMYECKUE CBOMCTBA JJIEMEHTOB, OKHUCIMTEIBHO-
BOCCTAaHOBHUTEJILHBIC CBOWCTBA JJEMEHTOB) M O0pa3yeMbIX HMH COCTUHEHHH (KUCIOTHO-
OCHOBHBIE CBOMCTBA BBICIIMX OKCHIOB M THUIPOKCUIOB, OKHCIUTEIHbHO-BOCCTAHOBUTEIbHbBIC
cBOlicTBa) OT mnoJoxxkeHuss B Ilepumonmueckoil cucreme xumuueckux anemeHros J[. W.
MenneneeBa;

— ONHUCHIBATh OOIIME XMMHUYECKHE CBOMCTBA METAJIOB C TOMOIIBIO €CTECTBEHHOTO
(pyccKOro WM POJTHOTO) SI3bIKA U SA3BbIKA XUMHH;

- COCTaBJISITh MOJICKYJISIDHBIE YpPaBHEHUsS pEaKUUW, XapaKTePU3YIOUIUX XUMUYECKUE
CBOMCTBA METAJNIOB U HX COCAMHEHUH, a TaKKe »JJICKTPOHHBIC YpaBHEHHUS IIPOLIECCOB
OKHUCIIEHUS-BOCCTAHOBIICHUS,

- yYpaBHEHUS JEKTPOJMUTHUYECKON TUCCOLMALINN;, MOJIEKYIISIPHBIE, TTOJTHBIE U COKPAIIEHHBIE
WOHHBIE YPaBHEHUS PEAKIINI C y9aCTUEM DJIEKTPOJIUTOB;

- YCTaHABIWBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKy CTPOCHHUEM aToMa, XMMUYECKON
CBSI3bI0, THUIIOM KPHUCTAUNIMYECKOW PEIIETKH METAUIOB M HMX COCIWHEHUM, HX OOIMMHU
(HUMBUYIECKUMU U XUMUYECKUMH CBOMCTBAMU;

- OTIMCBHIBATh XMMUYECKHE CBOMCTBA MIEJIOYHBIX U IIEIOYHO3EMENBHBIX METAJIJIOB, a TAK)Ke
QTIOMUHHMS U JKeJle3a M UX COCIUHEHUN C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO)
SI3bIKA U S3BIKA XUMHUH;

- BBITIOJTHATE, HAOMIOJATh M OMUCHIBATH XMUMHYECKHUN JKCIEPUMEHT TI0 Pacro3HABAHUIO
BOKHEUININX KATHOHOB METAJIOB, THAPOKCHUIMOHOB;

- SKCIIEPUMEHTAJIBHO HCCIIEI0BATh CBOWCTBA METAUIOB M HMX COCAWHEHUM, pelaTh
JKCIIEpUMEHTAJIbHBIE 3a/1a4u 110 TeMe «MeTaby;

- OTHCHIBaTh XUMHYECKHH HKCHEPUMEHT C TOMOIIBIO €CTECTBEHHOIO (PYCCKOro MU
POJIHOTO) SI3bIKA U SI3bIKA XUMHH,

- MIPOBOJUTH PACUYEThI 110 XUMUYECKUM (POpMYyJIaM M ypaBHEHUSIM peakiuii, MPOTEKAIOIINX
C y4aCTUEM METAJUIOB U UX COCANHEHUII.

Memanpeomemmnule pezyibmamot 00yueHus.

Yyammiics 10J15KeH YMeTh:

— paboTaTh MO COCTaBJICHHOMY IUIaHy, UCHOJB3ysl HapsAy C OCHOBHBIMU H
JIOTIOJTHUTENIbHBIE CPEJICTBA (CIIPABOUHYIO JIUTEPATYPY, CIOkKHBIE Tprbopsl, cpeactsa UKT);

— C TOMOIIBIO yYUTENd OTOUpaTh Ui pelleHus Y4eOHBIX 3ajau HeoOXOIMMbIE CIIOBapH,
SHUUKIIONEINHU, CHPABOYHUKH, 3JIEKTPOHHBIE JIUCKU;

— COMOCTaBJATh M OTOMpaTh WHGOPMAIUIO, TMOJYyYEHHYIO M3 PA3IUYHBIX HCTOYHUKOB
(crmoBapu, PHIMKIONEANH, CIPABOYHUKH, SJICKTPOHHBIE TUCKH, ceTh VIHTepHEeT);

— MIPeICTaBIATh UH(POPMALIMIO B BUJE TAOIUIl, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHenuem cpeacts UKT;

— 0hOpPMIISITH CBOM MBICIIA B YCTHOW U NMHUCHMEHHOM pPEYM C YU4E€TOM CBOHMX YUEOHBIX U
KU3HEHHBIX PEUEBBIX CUTYaAllUl, B TOM 4Kclie ¢ npuMeHeHueM cpencts MKT;

— COCTaBJISITh PELICH3UIO HA TEKCT;

— OCYHIECTBJISTh JOKA3aTeIbCTBO OT MPOTUBHOTO.

Pazpen «IlpakTuxkym 1. CBoiicTBa MeTA/VIOB M MX COCANHEHM D)

IlIpeomemmuoie pezynvmamot 00yuenus.

Yuamuiics 10J12KeH YMeTh:

— oOpamarbcss ¢ Ja00OpaTOpHBIM O00OpPYAOBAaHWEM M HarpeBaTeNbHBIMU MPHOOpaMH B
COOTBETCTBUU C MPABUIAMH TEXHUKH 0€30MaCHOCTH;



- Ha0JI0/1aTh 32 CBOMCTBAMHU METAJJIOB M UX COCAMHEHHUH U SBJICHUAMH, IPOUCXOIAIIUMU
C HUMU;

- ONMCHIBaTh XUMHYECKUH HKCHEPUMEHT C IOMOILBIO €CTECTBEHHOIO (PYCCKOro WIH
POAHOTO) SI3bIKA U SI3bIKA XUMUU,

- JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM IPOBEJECHHOIO SKCIIEPUMEHTA.

Memanpeomemmnule pe3yiomamol 00y4eHU.

Yuyamuiica [10/oKeH YMeThb ONpPEAeNsiTh, HMCXOJsi W3 Y4eOHOM 3amayu, HEoOXO0JIUMOCThb
WCI0JIb30BAHUS HAOIOCHUS W IKCIIEPUMEHTA.

Paszpnen «Hemeraniab»

Ilpeomemmnuie pesynomamul 00yueHnus.

Y4yauuiics 10JIKeH YMeThb:

— UCIIOJIb30BAaTh TMPU XapaKTEpPUCTUKE METAJIOB U HUX COECOUHEHUM MOHATUS
«HEMETAJJIbD», «TaJOreHBbl», «AJUIOTPOIHBIE BHUIOMU3MEHEHUS», «KECTKOCTb  BOJbI»,
«BpEMEHHas )KECTKOCTb BOJbIY, «IIOCTOSIHHASI ’KECTKOCTh BOJIbI», «OO0IIast JKECTKOCTb BOJIBI»;

- JlaBaTh XapaKTEPUCTUKY XUMHUYECKHX 3JIEMEHTOB-HEMETANIOB (BOJOPOJA, rajloreHoB,
KHCIIOpO/1a, Cepbl, a30Ta, pocdopa, yriiepoa, KpeMHHMs) [0 UX MoJoxeHuto B [leproanueckoit
cucteMe XxuMuueckux 3meMeHToB J[. . MenneneeBa (XUMUYECKUN 3HAK, TIOPSIKOBBIA HOMED,
MepHo/I, TpyIa, MOATrpyInna, OTHOCUTENbHAs aTOMHAsi Macca, CTPOEHUE aToma: 3apsij sipa,
YHCIIO IPOTOHOB U HEMUTPOHOB B si/ipe, 00I1Iee YUCIIO0 3JEKTPOHOB, pacHpe/ieIeHHe FIEKTPOHOB
10 JIEKTPOHHBIM CJIOSIM; MIPOCTOE BELIECTBO, (pOpMyIa, Ha3BaHHE M TUII BBICIIEIO OKCHIA U
TUAPOKCHAA, (hopMysia U XapaKTep JIETy4ero BOJOPOIHOTO COEAUHEHNS);

- Ha3bIBaTh COEMHEHMS] HEMETAJJIOB U COCTABJIATh UX (POPMYIIbI IO HA3BAHUIO;

- XapaKTepU30BaTh CTpOEHHUE, oluiue (u3nueckue M XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB- HEMETAJJIOB;

- OOBSCHATH 3aBUCUMOCTh CBOWCTB (WMJIM TIPEJCKA3bIBaTh CBOMCTBA) XHUMHUYECKUX
AJIEMEHTOB- HEMETAIOB (paanyc, HEMETAJUIMUECKHE CBOMCTBA 3JEMEHTOB, OKHUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOICTBA 3JEMEHTOB) M OOpa3yeMbIX HMH COEIWHEHUHN (KUCIOTHO-
OCHOBHBIE CBOMCTBA BBICHIMX OKCHJIOB M T'HMAPOKCHJIOB, JIETYYMX BOJOPOIHBIX COEIMHEHUH,
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIE CBOICTBA) OT mosiokeHus B [lepuoauueckoit cucreme
xuMmudeckux saeMmenToB 1. Y. Meneneena;

- OTHCHIBATh OO0IIME XMMHUYECKUE CBOWCTBA HEMETA/NIOB C MOMOUIBIO €CTECTBEHHOTO
(pyccKoro uim poJHOTO) SI3bIKa U SI3bIKA XMMUH;

— COCTaBIISAITh MOJICKYJSIPHBIE YPAaBHEHHS DPEaKIHi, XapaKTEepU3YIOMINX XUMUYECKHE
CBOMCTBAa HEMETA/NIOB M MX COCIMHEHUH, a TaKKe JIIEKTPOHHBIC YPaBHEHUS MPOLIECCOB
OKHCJICHUSA-BOCCTAHOBJICHHUS;

— yYpaBHEHUS  DJIEKTPOJUTHYECKONW  JUCCOLMALIMM;  MOJEKYISpHBbIE, IMOJHBIE U
COKpaIlleHHbIE HOHHBIE YPAaBHEHUS PEAKIUi C y4aCTUEM DIIEKTPOJIUTOB;

— yCTaHABIUBATh  IMPUYUHHO-CIEACTBEHHbIE CBS3M MEXKIY CTPOCHHEM aroma,
XMUMHMUYECKOHN CBSA3BIO, TUIIOM KPUCTAJUIMYECKOM PELIETKH HEMETAJJIOB U UX COEAWHEHMH, UX
o0muMu (PU3MYECKUMH M XHMUYECKMMM CBONCTBAMHM; ONHUCHIBATH XWMHYECKHE CBOICTBa
BOJIOPO/Ia, TaJIoON€HOB, KHCIOPOJa, cephl, a3oTa, ¢ocdopa, rpadura, anmasa, KpeMHUS U UX
COEJIMHEHUH C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIJIM POJIHOTO) SI3bIKA U S3bIKA XUMUH;

- OIHCBIBATH CIIOCOOBI YCTPAHEHMs KECTKOCTH BOJIbI M BBINOJHATH COOTBETCTBYIOLIHI
UM XUMHUYECKUN IKCIIEPUMEHT;

- BBITIOJIHATh, HAOMIOATh M OMHMCHIBATh XMMHMUYECKHM SKCIIEPUMEHT M0 PACHO3HABAHUIO
HMOHOB BOJIOPOJIa U aMMOHMS, cyabdar-, kapOoHaT-, cuiIukKar-, ¢pocdat-, XI0pua-, OpomMu-,
HNOJNJI-UOHOB;



— IKCIIEPUMEHTAIBbHO HCCIEA0BAaTh CBOWCTBA METAIOB W UX COCNWHEHUH, peliaTh
AKCIIEPUMEHTAILHBIC 3a/1a4n 10 TeMe «Hemeramiby;
- OTIMCHIBATh XUMUYECKUU IKCIEPUMEHT C TOMOIINBI) €CTECTBEHHOTO (PYCCKOTO WIIU
POAHOTO) SI3bIKA U SI3bIKA XUMUU,
- MPOBOJUTH pacueThl MO XUMHYECKUM GopMyJaM H© ypaBHEHUSM pPEaKIUi,
MPOTEKAIOIINX C y9aCTHEM HEMETAIIOB M UX COCTMHEHU.
Memanpeomemmnule pe3yiomamol 00y4eHU .
Y4yaumuiics 10JIKeH YMeTh:
— OpraHu30BBIBATH yueOHOE B3aUMOJCHCTBHE B Trpymne (pacupenensTb —poJIH,
JIOTOBAPHUBATHCS APYT C APYIOM U T. ]11.);
— MIPEIBHUIETH (IIPOTHO3UPOBATH) MOCIICICTBUS KOJUICKTUBHBIX PEIICHUH;
— MMOHUMATh MPUYHHBI CBOETO HEYCIIEXa U HAXOIUTh CITOCOOBI BEIXO/A U3 3TOW CUTYAIUH;
— B JIMAJIOTE C YYUTEIIEM YYUTHCS BHIPAOATHIBATH KPUTEPHH OICHKH H ONPEICIISTh CTETICHb
YCIEITHOCTH BBITIOJHEHHSI CBOCH PaOOTHI M pabOTHI BCEX, MCXOJIS M3 WMCIOIIUXCS KPUTEPHEB;
COBEPIIICHCTBOBATh KPUTEPHH OIICHKH M MOJIb30BAThCS UMHU B XOJI€ OIEHKH U CAMOOIICHKH;
— OTCTaMWBaTh CBOIO TOUKY 3PCHUS, apryMEHTUPYS €¢;
— MTOATBEPKIaTh aPTyMEHTHI (PaKTaMH;
- KPUTUYIHO OTHOCHUTHCS K CBOEMY MHEHHIO;
- CIIYIIATh JPYTUX, MBITATHCS MPUHUMATH IPYT'YIO0 TOUKY 3PCHHUS;
- OBITH TOTOBBIM U3MEHHUTH CBOKO TOUKY 3PCHHUS;
- COCTaBJIATh pedepar Mo onpeaeeHHon Gopme;
- OCYILIECTBIISITH KOCBEHHOE Pa3eUuTENIbHOE 10Ka3aTeNbCTBO.
Pasznea «Ilpaktukym 2. CBoiicTBa cOeJUHEHUII HEMETALIIOBY»
Ilpeomemmnoie pe3yromamul 00yueHuA.
Yyammiics 10J15KeH YMeTh:
— oOpamaTecsi ¢ JlabopaTopHBIM OOOPYJOBAaHMEM M HarpeBaTeIbHBIMH MPUOOpPaMH B
COOTBETCTBUU C NMPABUJIAMU TEXHUKH 0€30MaCHOCTH;
- HaOmogaTh 3a CBOICTBAMHM HEMETAJUIOB M WX COCOUHEHHH U SBICHUSIMH,
MIPOUCXOISIIUMHU C HUMU;
- OTHCHIBATh XUMHYECKHH HKCIHEPUMEHT C TOMOILIBIO €CTECTBEHHOIO (PYCCKOIrO MU
POJIHOTO) SI3bIKA U SI3bIKA XUMHUH;
- JieNiaTh BBIBOJIBI 110 pe3yJibTaTaM IMPOBEICHHOIO SKCIIEPUMEHTA.
Memanpeomemnule pe3yivmamut 00y4eHU.
Yuammiicss J0J5KeH yMeTb OIpeNeisTh, HCXOId M3 Y4eOHOW 3amaun, HEoOXOIUMOCTb
UCIO0JIb30BaHUS HAOIIOICHUS MIIA IKCTICPUMEHTA.

111. TEMATHYECKOE IINTAHUPOBAHHUE

Tema, pazaen coJep:KaHme KoJu-Bo
4acoB




IlepBoHa/IbHBIEC
XUMUYeCKHe MOHATHS

[Ipeamer xumuu. BemectBa

IIpeBpanienue BemecTs. Posib XUMHUM B )KM3HU YEJIOBEKA
[Ipaktuyeckas pabota Nel: «Ilpuémbl oOpameHus c
naboparopHeIM 00opynoBaHueM. CTpOCHHE TIIIAMEHI
[leproauueckasi cucTeMa XUMUYECKUX 3JIEMEHTOB. 3HAKU
XHUMHUYECKUX IIEMEHTOB

Xumnuaeckue ¢Gopmynbl. OTHOCHTENBHBIE AaTOMHBIE U
MOJIEKYJISIPHBIE MACChI

Pacuérel mo xumudeckoit hopmyiie.

3akperuieHHe 3HaHUMW M yMmMeHUM mno Teme «BBenenwue.
[lepBoHauanbHbIE XUMUYECKUE MTOHATHUS

KontponsHas pabora Ne 1 mno Tteme «BBenenue.
[lepBoHauanbHbIE XUMUYECKUE TTOHATHUS

ATOMBI XHMHYECKHX
3JJEMCHTOB

OcCHOBHBIE CBEJICHUSI O CTPOECHUU aToMa

CtpoeHue 3JIeKTPOHHBIX 000JI0UEK aTOMOB XMMHYECKHX
JJIEMEHTOB

[lepponuuecknii 3aKOH W MEPUOJUYECKAs CHUCTEMaA
XUMHAYECKUX DIIEMEHTOB

WNonnasg cBsa3b

KoBanenTHas HemoJsspHas XUMHUYECKasi CBSI3b.
KoBanentHas MOJIsIpHAS XUMHAYECKast CBS3b
DIIEKTPOOTPHUIIATETBHOCTb.

Merannudueckass XuMHYecKast

O0001IeHre U cUCTEMATH3alysl 3HAHUA O XUMHYECKUX
3JIEMEHTAaX

IIpocThbie BemecTBa

[IpocThle BemiecTBa - METAJIIBI.

[IpocThie BemiecTBa - HEMETA bl.

KonuuectBa 1 MonsipHas macca BeliecTBa

Monspabiii 00bEM ra3oB. 3akOH ABOTaaApo

Pemenne 3amay ¢ HKCHOJIB30BaHHEM  MOHSATHIMA
«KOJIMYECTBO BEI[ECTBAY, «MOJISIpHAs maccay,
«MOJISIPHBIN 00BbEM», «4UCTIO0 ABOTAIPO ».

O6o0menne # cuUcTeMaTu3alus 3HaHUW 10 TeMe
«[IpocThI € BemecTBay.

CoennHenne
XHMHYECKHX
3J1EMEHTOB

CreneHb OKHCICHUS

bunapHble coeTMHEHUsI METAJUIOB U HEMETAJIJIOB
Oxcunpl. Jleryure BOJOPOJHbBIE COSTMHEHNUS.
OcHoBanus.

Kucnotsl: coctaB, HOMEHKIIATypa.

Coumn.

Kpucrannuueckue pemerku.

UYucTble BEIecTBa U CMECH.

[Ipaktuyeckas pabora Ne2 OuucTka 3arps3HEHHON
MTOBapEHHOM CcOH

MaccoBass u 00bEMHaAs J0JIM KOMIIOHEHTOB CMECH
(pactBOpAa).

Pemenne pacuéTHbIX 3aja4 Ha HAXOKJIEHUE MACCOBOU U

14 y.




00BEMHOM J0TIel CMecH.

[MpakTuaeckas padorta Ne3 IlpuroroBieHue pactBopa C
ONpENENEHHOM  MAacCOBOM  JIOJIEM  pacTBOPEHHOIO
BELIECTBA.I0JIEH PACTBOPEHHOTO BELIECTBA.

HN3meHenus,
NPoMCXOAsIIIMeE C
BellecTBaMu

XUMUYECKUE PEAKIIMU U YCIOBHUS X MPOTEKAHUA.

3aKOH COXpaHEHUsS MAacChl BEMIECTB. XHMHUYECKHE
YpaBHEHMUSL.

Peakuuu paznoxenus.

Peaknuu coeqnueHus

Peaknuu 3amemenus.

Peakuun ooMena.

Tubl XUMUYECKUX pPEaKIMil Ha MPUMEPE BOJBI.

Pemienne 3agady 1NoO XMMHWYECKHMM ypaBHEHHsS Ha
HaX0XKIEHHE KOJIMUECTBA MAacChl 1 00bEMa BeElleCTBA.
Pemienne 3amad 1no XMMHUYECKUM ypaBHEHHUSIM Ha
HaxO0XKJICHHE MAacChl WK 00bEMa MPOAYKTa PEAKIMH TI0
W3BECTHO W Macce WM 00bEMY HCXOIHOTO BEIIECTBA,
COJZIEPIKAIIEro MPUMECH.

O0o01enne W cUcTeMaTu3alnMs 3HAHUH 10 TeMeE
«3MeHeHus, TpOUCXOASIIHNE C BEUIECTBAMM.

114.




PactBopenue. PacTBOpUMOCTB BELIECTB B BOJE.
DIEKTPOIUTHYECKAs JUCCOLHAITUS

PacTeopenue. OcCHOBHBIE IIOJIO)KEHUSI TEOPUU  IEKTPOJIUTUUECKON 18 4.
PacrBopsl. CBolicTBa UCCOLHALINN.
pacTeopos Jucconuanusi KUCIOT, OCHOBAHUM, COJICH.
3JIEKTPOJIUTOB.

HNoHHbIE ypaBHEHUS
VhpaxxHeHuss B COCTAaBJICHHMM HOHHBIX YpPaBHEHUU
peakuui
Kucnoret B cBere TeOpUH  BJIEKTPOJUTHYECKOU
JTUCCOIUAIIUH.
OcHoBaHMSI B CBETE€ TEOPUHU IJICKTPOJUTHUECCKOM
mucconuarmu. OKCUIsl
Comu B cCBeTe  TEOPUH  DJICKTPOJUTHUECKOU
JTUCCOTTUAIIUH.
[IpakTnueckas pabora Ne 4. CpoiicTBa KHUCIOT,
OCHOBAHMI, OKCHUJIOB M COJICH.
['eneTnveckas CBsI3b MEX]y KJacCaMu HEOPTaHUYECKUX
COECIUHEHU.
OKHCIIUTENHEHO - BOCCTAHOBHUTEIIBHBIC PEAKIIUN
YupaxHeHus B COCTaBJICHUH OKHUCITUTEIIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIIHI
CBoiicTBa BENIECTB U3Y4YECHHBIX KiaccoB B cBeTe OBP.
[TpakTuueckas padbora Ne 5. ['eHeTHUecKast CBSA3b MEKIY
KJIaCCaMH HEOPraHMYECKUX COECTUHEHUN.
O000mesne W cucreMaTu3anus 3HAaHHW 10 TEME
«PactBopenue.  PactBopel  CBoiicTBa  pacTBOPOB
3JIEKTPOJIUTOB.»

XapakTepucTuka XUMHUYECKOIO DJJIEMEHTa II0  €ro

nojoxkenutro B Ilepmoamueckort  cucreme  J.U.

MenpeneeBa (BBOIHBIN )

XapakTepucTuKa XMUMHUYECKOT0 3JIEMEHTA I10 €r0

nojoxkeHuto B [lepuoauueckoii cucreme . 1.

Brexenue. OGumas MeHvz[eneeBa (KOMOMHUPOBAHHBIH) ) )
CBoiicTBa OKCUOB, KUCJIOT, OCHOBaHMI1, COJIEH B CBETE
XapaKTepuCTHKA
T3/l (u3ydyeHue HOBOTO MaTepHaa)
XHMHUYECKHX
['eneTnueckue psabl METAJUIOB U HEMETAJIJIOB 4 4.

3JIEMEHTOB H
XHMHUYECKHX
peakuum

(KOMOMHUPOBAHHBIN )

XuMHUUecKasi OpraHu3alyst KUBOU U HEXKHUBOM MPUPOIbI
(M3ydyeHue HOBOTO MaTepuaa)

Knaccugukanus XuMHUUecKUX peaklnii o pa3IndHbIM
OCHOBAHUAM (M3y4€HHE HOBOTO MaTepuaa)

[lonsiTue 0  CKOpPOCTH  XUMHUYECKOM  peakiuu
(IpOTyKTUBHBI)

KaranuzaTopsl (M3ydeHrnEe HOBOTO MaTepHuaa)




Mertaabl

[Tosnoxenne mertamioB B Ilepuogumueckoit cucreme J[.H.
MenneneeBa. OOmmue (u3nUECKUe CBOWCTBA METaIOB
(M3yueHre HOBOTO MaTepuasa)

CrnnaBel (yCBOEHHE HABBIKOB M YMEHMIA)

XUMHUYECKHE CBOWCTBA METAUIOB (HM3y4eHHUE HOBOTO
Marepuara)

XUMHYECKHE CBOMCTBAa MeTaJIoB (mpojaoskeHue). Psn
AKTUBHOCTH METaJNIOB (KOMOMHUPOBAHHBIN)

Meramiel B mpupojie, OOHMEe CHOCOOBbl TMOJTYYCHHS
METaJIJIOB (M3y4€HUE HOBOI'O Marepuasa)

OO0mue TMOoHATUS O KOPPO3UH METAUIOB (M3yYCHHE
HOBOTO Marepuaa)

[Ilenouynslie MeTaibl (YCBOEHHE HABBIKOB U YMEHUH)
CoeanHeHus MIeIOYHBIX METAIOB (KOMOMHUPOBAHHBIN)
OO01ast XxapakTepUCTUKA AJIEMEHTOB TJIABHOM MOArPYMIIbI
Il rpynmsl (ycBO€HHE HABBIKOB U YMEHUH)

Baxseiimne coeMHEHNs MIETOYHO3EMENBHBIX METAIOB
(M3yyeHre HOBOTO MaTepuara)

AntoMuHMH (M3y4eHHEe HOBOTO MaTepHaa)

CoenuHeHus amtoMUHUS (KOMOMHUPOBAHHBIN)

XKenezo, ero crpoeHue, (UINYECKHE U XUMHYECKHE
CBOMCTBa (M3yueHHE HOBOTO MaTepHana)

I'enetnueckue psaer okenesa (1) um xemesa  (11).
Baxneiimme comu jxenesa (MpoayKTHBHBIN)
[Ipaktnueckass pabora Nel «IlomyueHue coenuHEHUA
METAJUIOB U M3Y4YEHUE HUX CBOWCTBY» (UCCIICAOBaHHE U
pednexcus)

17 4.




HeMeTaabl

Hemerannel: aromel M mpocTele BewiecTBa. Bosayx.
Kucnopon. O30H (M3ydeHre HOBOro MaTeprara)
Bonopoa. Boaa (ycBoeHue HaBbIKOB U YMEHUI)
I"anorens! (KOMOMHUPOBAHHBII )

CoennHeHus rajloreHoB (PO IyKTUBHBIN)

[Tosyuenne ranoreHoB. bHOJOTHMYECKOE 3HAYEHUE U
IPUMEHEHHUE TaJIOTEHOB U HUX COEAUHEHUH (yCBOEHHE
HaBBIKOB U YMEHMUI)

Kucnopon (n3yuenue HoBoro marepuasa)

CocraB Bo3ayxa (ypoK urpa)

Cepa u €€ coennHeHus (yCBOCHHE HaBBIKOB U YMEHMIA)
Cepnast kucnora. OKHUCIUTENbHbIE CBOWCTBA CEpPHOMU
KHUCIIOTHI (M3y4eHHE HOBOTO MaTepuaa)

Pemenne 3amau u  ynpaxHeHuil. (OO0oOueHue u
cucremarusanus 3HaHuid 1o teme «Hemeramis» (ypox
MPaKTUKYM)

A30T (yCBOGHHE HaBBIKOB U YMEHUH)

AmMuak (M3ydyeHrue HOBOTO MarepHaa)

Conu aMMOHUS (KOMOMHUPOBAHHBIN)

Kucnoposansie coennuenus a3ora. A30THasi KUCJIOTa U €€
coy (M3y4eHHEe HOBOTO MaTepHasia)

OKucnuTenbHbIE CBOMCTBA a30THOM KHUCITOTBI
(TIPOTyKTHBHBIN)

®docdop u ero coeguHEHUS (KOMOMHUPOBAHHBII )
Pemenne 3amau w  ympakdeHuid. OOoOmeHue u
cucremaTusanus 3HaHud mo Teme «lloarpynma azorta»
(KOMITJIEKCHOE TPUMEHEHUE 3HAHWM, YMEHUH, HABBIKOB)
VYrnepon (u3ydeHue HOBOTO MaTepuaa)

Kucnopoansie coeaunenus yriepoa (yCBOEHUE HABBIKOB
Y YMCHHI)

Yrimeponq ocHOBa Bce  KMBOW  IpHpoABl  (YpOK-
KOH(EpeHIIHs)

[Ipaktnueckas pabora Ne 2 «[lomyuenue, coOupanue u
pacro3HaBaHKe ra30B» (UcclieJoBaHKE U pedrexcrs)
Kpemuuit u ero coemuHeHuss (M3yd4eHHE HOBOTO
Marepuaa)

CunukatHas TPOMBIIUICHHOCTh (KOMOWHUPOBAHHBIN, C
ucnonp3zoBanneM MKT)

Pemenne  3amau  ympakHeHuil.  OOoOmienue  u
cucrematu3anus 3HaHuii mno Teme «lloarpymma
yriepoja» (KOMIUIEKCHOE NMPUMEHEHHe 3HaHUM, YMEHUH,
HaBBIKOB)

IIpaktuyeckas pabora Ne 3 «llonyueHue coequHEHUM
HEMETAJJIOB M U3YYEHHE UX CBOMCTBY» (YPOK-TIPAKTHKYM )
Pemenue 3amau (uccnenoBanue u pediaexcus)

25 4.




Oprannueckue
BellecTBa

[Ipeamer opraHu4ecKON XUMHH.

[IpenenbHbIE yrieBoAOPOAbI

HenpenenbHble yrieBo1opoabl. DTHIIEH.

[Ipaktuyeckas pabora Ne 5. UsroroBinenue Mojeneit
YTJIEBOJOPOIOB.

Pewrenue 3anau u yrpaxHeHuU M.

CrupTbl. AJIbIETUIBL.

OcHoBHBIE KapOOHOBBIEC KUCIIOTHI.

Crnosxabie 3¢upsl. XKupbl. AMUHOKHCIIOTBI U OCITKH.
Yrnesoasl. [losmmepsr.
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O0o01IeHne 3HAHMIT

@uU3NYECKUN CMBICI MOPSAIKOBOIO HOMEpa JJIEMEHTA B
MEePUOINYECKOMN cCUCTEME J.N. Meuneieena.
3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB AJIEMEHTOB M HX
COCIMHEHUH B TIEPHOJIaX U TPYIIIAX.

3HavYeHHE MEPUOINIECKOTO 3aKOHA

Tunbl XUMHYECKOM CBSI3M M KPUCTAJUTMYECKHUX PELIETOK
Knaccudukanus XuMU4eCcKUX peaKiiiid.

[IpocTeie 1 cOKHBIE BEIECTRA.

OKcHIbl, THAPOKCUIIBI U COJTH




	1. Планируемые результаты освоения учебного предмета «Химия»
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