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1. [Inanupyemble pe3yabTaThbl 0CBOEHHS Y4eOHOT0 npeamMera « XuMHs»

[InanupyeMble pe3yiabTaTbl ONUPAIOTCA Ha BeAylluHe IejleBble YCTAHOBKH, OTPAKAIOLINE
OCHOBHOH, CYITHOCTHBIM BKJaJ HM3y4aeMOH MporpaMMmbl B Ppa3BUTHE JUYHOCTH OOyYaroIUXcs, HUX
CIOCOOHOCTEH ¢ MCIoIb30BaHueM 000pynoBaHus IeHTpa «Touka pocTay.

B cTpykType nmnaHupyeMsIX pe3yabTaToOB BbLACIACTCS CAeAYoLHe PyInbl:

JIN4YHOCTHBIE Pe3yJIbTATHI IPEICTABICHbI B COOTBETCTBUU C IPYIIION JIMYHOCTHBIX PE3YyJIbTAaTOB U
PacKpBIBAIOT U JI€TAJIU3UPYIOT OCHOBHBIE HANPABIEHHOCTH 3TUX Pe3yJabTaToB. OLEHKa JOCTUKEHUS ITOU
IPYIIIBl [UIAHUPYEMBIX pE3YyJIbTaTOB BEAETCS B XOJA€ IPOLELYp, MONYCKAIOIIMUX IIPEIOCTaBICHUE H
UCIOJIb30BaHNE HCKIKYUTEIbHO HellepCOHU(PUIIUPOBAHHOMH HHPOPMAIIIH.

MeranpeamMeTrHbie pe3yabTaThl IPEICTABICHb B COOTBETCTBUM C IOATPYNIIaMU YHUBEPCAIbHBIX
y4eOHBIX JACMCTBUN, pPACKPHIBAIOT U JETAIM3UPYIOT OCHOBHBIE HAMPABICHHOCTH METalpeIMETHBIX
pe3yibTaToB.

IIpenmeTHble pe3yabTaThbl MPEJICTaBICHBI B COOTBETCTBUHU C TPYIIAMU PE3YJIbTaTOB y4eOHOIO
IIpEAMETA, PACKPHIBAIOT U JIE€TATUZUPYIOT UX.

[IpenmeTHbIie pe3yabTaThl NPUBOAATCS B OJ0KaX «BBIMYCKHUK HAYYUTCS» U «BBITYCKHUK MOTYyYUT
BO3MOKHOCTb HAyUUTHCSI.

[Inanupyemble pe3ysibTaTbl, OTHECEHHbIE K OJOKY «BBIMYCKHUK Hay4MTCS», OPHUEHTHPYIOT
MOJIb30BaTeNs B TOM, JOCTH)KEHHE KaKOTO YPOBHSI OCBOEHUSI yUEOHBIX JEHCTBUN C M3y4aeMbIM OMOPHBIM
y4eOHBIM MaTepHaIOM OXXKUIAETCs OT BBINYCKHUKA. Kputepusimu oTOopa pe3yabTaToB CIyXaT HUX
3HAYUMOCTb JUIsl PEIICHHUS OCHOBHBIX 3a/lad O0pa30BaHHSA Ha JAaHHOM YPOBHE M HEOOXOAMMOCTH JIJIs
MOCTIEIYIOMEro OOydeHHs, a TaKKe IOTCHIMAIbHAas BO3MOXXHOCTh HMX JIOCTHIKECHHS OOJBIIMHCTBOM
oOyuatomuxcs. MHpIMU croBamu, B 3TOT OJOK BKIIIOYAETCS KPYr Y4eOHBIX 3aJad, MOCTPOCHHBIX Ha
OMOPHOM Y4YeOHOM MaTepuasie, OBJIAJCHHWE KOTOPBHIMH MPHUHIUIHAIHLHO HEOOXOAMMO Uil YCIIEUIHOTO
0o0yueHUs U COLUATIN3AIUHN U KOTOPbIE MOTYT ObITh OCBOCHBI BCEMU 00YYaIOIIHXCS.

JlocTuKeHHE IUIAHUPYEMBIX pe3yJlbTaTOB, OTHECEHHBIX K OJOKY «BuinycKHUK Hayuumca,
BBIHOCUTCSI HA UTOTOBOE OLIEHWBAaHUE, KOTOPOE MOXKET OCYIIECTBIATHCS KaK B X0/1e 00y4eHus (C MOMOIIBI0
HAKOIUICHHON OLICHKM WJIM NMOpPT(ens UHIMBUIYaJbHBIX JOCTUKEHUN), TaK U B KOHIIE OOYYEHHUs, B TOM
grciie B (hopMe rocy1apcTBEHHOM UTOTrOBOM arTecTanuu. OleHKa JOCTUKEHHS INIAHUPYEMBIX pPe3yIbTaToB
3TOro 0JIoOka Ha YpOBHE BEIETCS C NMOMOUIbIO 3aJaHuil 0a30BOr0 YpOBHS, a HAa YpOBHE JEWCTBUH,
COCTABIIIOUIMX 30HY OJMIKalIIero pa3BUTUs OOJIBLIIMHCTBA OOYyYalOIUXCs, — C TOMOIIbIO 33JaHui
MOBBIIEHHOTO YPOBHS. YCHEIIHOE BBINOJHEHHUE O0Yy4aroIIMMKCS 3aJaHuil 0a30BOrO YPOBHS CIIYXKHUT
€AVMHCTBEHHBIM OCHOBAaHMEM I IIOJIOXKUTEJIBHOIO PELICHUS BOIPOCAa O BO3MOXKHOCTU Ilepexoja Ha
CJIEIYIOIIUN YPOBEHBb O0yUCHUS.

B Onoke «Buinycknuk noayuum —803MOMCHOCMb HAYYUMbCA» TIPUBOJATCA — IJIAHUPYEMble
pe3yIbTaThl, XapaKTEPU3YIOIIUE CUCTEMY y4e€OHBIX JNEHCTBUN B OTHOIIEHWW 3HAHWM, YMEHUH, HABBIKOB,
paclIMpSIONINX U YrIyOJsIoIUX MOHUMaHWE OMOPHOI0 Y4eOHOro MaTepuana MM BBICTYNAIOUMX Kak
MIPONENEBTUKA JUIS JAJBHEWIIEr0 H3y4EHHs MpeaMeTa. YPOBEHb JOCTHIKEHUN, COOTBETCTBYIOIIMM
IUTAHUPYEMBIM pe3yJbTaTaM 3TOro 0JI0Ka, MOTYT HPOJAEMOHCTPUPOBATH OT/AEIbHbIE MOTHBUPOBAHHBIE U
crocoOHble oOydvaroruecs. B ToOBceaHEBHON TMpakTUKE TMPENoJaBaHUsl 1€ JaHHOTO OJIoka He
0TpabaThIBAIOTCSI CO BCEMH 0€3 HCKIIOUEHHs OOy4arollMMHUCS Kak B CHJY IOBBIIIEHHOH CIIO)KHOCTH
y4eOHBIX JEHCTBHM, Tak M B CHJYy IIOBBIIIEHHON CIIO)KHOCTH Y4eOHOro MaTepuaia W/WIU €ro
MPONEIEBTUUECKOr0 XapakTepa Ha JaHHOM YypoBHE oOydeHus. OIeHKa JOCTHXKEHHs IUIAaHHUPYEMBIX
pe3yibTaTOB BEIETCA MNPEUMYLIECTBEHHO B XOJ€ MpOLENyp, AONYCKAIIMX MPEJOCTABICHUE U
MCIOJIb30BaHUE HCKIIIOYUTEIBHO HemepcoHuUuupoBanHoi wuHpopmanuu. COOTBETCTBYIOIIAS TIpyIa
pEe3yIbTATOB B TEKCTE BBIJEIEHA KYPCHBOM.

3anaHus, OPUEHTHPOBAaHHBbIE Ha OILIEHKY JOCTHXKEHUS IUIAHUPYEMBIX pe3yslbTaToB M3 OJloKa
«BBINMYCKHUK MOTYYUT BO3MOXKHOCTh HAYYUTHCS», MOT'YT BKJIIOYAThCA B MaTe€pUabl HTOTOBOIO KOHTPOJIA
6nmoka «BpimyckHUK HayuyuTcs». OCHOBHBIE LI€IM TAaKOTO BKJIIOYEHHS — IPEIOCTaBUTh BO3MOXKHOCTh
oOyJaromumMcsl PoIEMOHCTPUPOBATh OBJIaZIEeHHE 00Jiee BHICOKUM (IO CPaBHEHHIO C 0a30BBIM) YpOBHEM
JOCTIIKEHUM U BBIABUTH AMHAMHUKY POCTa YUCIEHHOCTH HamboJiee MOArOTOBICHHBIX oOydaromuxcs. [Ipu
STOM HEBBINOJIHEHUE OOYYaIOUMUCS 3aJaHHi, C IMOMOIIBI0O KOTOPBIX BEAETCS OLIEHKAa JOCTHUKEHHS
IUTAHUPYEMBIX PE3YJIbTAaTOB JAHHOTO OJIOKA, HE SIBISETCS MPENATCTBUEM JUI Nepexoja Ha CIeAyIOUl
ypoBeHb 00yueHus. B psne ciydyaeB TOCTHKEHUE TUIAHUPYEMBIX PE3YJIbTaTOB 3TOT0 OJI0Ka 11erecoo0pa3Ho
BECTH B XOJI€ TEKYIIET0 U MPOMEKYTOUYHOTO OLIEHUBAHMSI, a ITOJTy4eHHbIE Pe3yIbTaThl (PUKCUPOBATH B BUJIE



HaKOIUICHHON OIeHKW (Hampumep, B (opme mopTdens TOCTHKECHUA) W yYUTHIBATH TPH OINpPEACIICHUN
UTOTrOBOM OLICHKHU.

[TonoOHast cTpyKTypa NpencTaBlIEHUs IUIAHUPYEMBIX pPe3yJbTaTOB MOAYEPKHUBAET TOT (akT, YTO
OpU OpraHM3aluu O00pa30oBaTEIbHOrO MpoIlecca, HAMpPABICHHOTO Ha pealu3alfio M JIOCTHIKECHUE
IUIAHUPYEMBIX Pe3yJbTaTOB, OT YUHMTENS TpeOyeTcs UCHOJIb30BaHUE TAaKUX IMEAArOrMUeCKUX TEXHOJIOTHUi,
KOTOpBIE OCHOBaHbI Ha AU depennmanu TpeGoBaHU K MOATOTOBKE 00YJarOLIIXCS.

JIMYHOCTHBIE Pe3VAbTATHI OCBOEHUS VUeOHOIro npeaMera « XuMHsh):

1. Poccwuiickas TpakaaHCKas MACHTHYHOCTB: MAaTPUOTU3M, yBaxeHHe K OTedecTBy, MPOUUIOMY U
HACTOSIIEMYy MHOTOHalMOHaNbHOro Hapoga Poccun. Oco3HaHHMe 3THUYECKON NPUHAAIEKHOCTH, 3HAHUE
UCTOPHH, S3bIKA, KYJIBTYpBl CBOETO HApO/1a, CBOETO Kpasi, OCHOB KYJIbTYPHOTO Hacieaust HapoJoB Poccun u
YeJOBEYECTBA; YCBOEGHUE TI'YyMAHHUCTHUYECKUX, JEMOKPATUYECKMX U  TPAAMLMOHHBIX LEHHOCTEH
MHOTOHAIIMOHAJILHOTO poccHiickoro obmectBa. OcCo3HaHHOE, YBKUTEIBHOE W J0OpOXKEIATeNBbHOE
OTHOIIEHME K LEHHOCTSM HapoJoB Poccuu u HaponoB mupa. YyBCTBO OTBETCTBEHHOCTH M AOJra Iepen
Ponunoii.

2. OTBETCTBEHHOE OTHOLICHHE K YYEHHIO. ['OTOBHOCTP M CHOCOOHOCTh OOy4aroImuxcs K
CaMOPAa3BUTUIO M €aMOOOPa30BaHMIO HAa OCHOBE MOTHMBALMU K OOydeHHIO M TO3HaHUIO. (OCO3HAHHBIN
BbIOOp M MOCTPOEHUE JalbHEHIIEeH MHIUBUAYAIbHOW TPaeKTOPHUH 00pa3oBaHus Ha 0a3e OPUEHTHUPOBKHU B
mupe mnpodeccrii ¥ TPOPECCHOHANBHBIX MPENNOYTCHUH, C YYETOM YCTOMYMBBIX IMO3HABATEIBHBIX
MHTEPECOB, a TaKXKe Ha OCHOBE (DOPMHUPOBAHMS YBaKUTEJIBHOTO OTHOILEHHs K TPYAY, pPa3BUTHUs OIbITa
Y4acTHsI B COIIMAIBHO 3HAYNMOM TPY/IE.

3. ChopMHPOBAHHOCTh LIEIOCTHOTO MHPOBO33PEHMsI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW IPAKTHKH, YYUTBHIBAIOUIETO COIMAJIBHOE, KYJIBTYPHOE, SI3BIKOBOE,
IYyXOBHOE MHOI000pa3ue COBPEMEHHOI0 MUpA.

4. Oco3HaHHOE, YBa)XUTEIbHOE U JOOPOXKENATEIbHOE OTHOILIEHUE K APYroMy 4YelIOBEKY, €ro
MHEHMIO, MHUPOBO33PEHMIO, KYJIbTYpE, S3bIKY, BEpe, TPAXKAAHCKOM MO3MLMHU; K HCTOPUH, KYIbTYpE,
pENUTHH, TPAIHULIUAM, S3bIKaM, IEHHOCTSIM Hapo1oB Poccuu u HapooB Mupa. [ 0TOBHOCTE U CLIOCOOHOCTH
BECTH JUAJIOT C JPYTUMHU JIFOJJbMH U IOCTUTaTh B HEM B3aWMOIIOHHUMAaHUS.

5. OCBOCHHOCTH COIMAJIBHBIX HOPM, MPAaBHJ MOBEIACHHSA, POJeid W (OPM COLUUAIBHOW >KU3HU B
rpynmnax M cooOuliecTBax, BKJIOYas B3POCIbIE M COLHUAIbHBIE COOOINECTBA. Y4acTHE B IIKOJIbHOM
CaMOYIIpaBIICHMH ¥ OOINECTBEHHOW JKM3HM B TIpeAeiax BO3PACTHBIX KOMIIETEHIIMA C YYeTOM
PETHOHANBHBIX, STHOKYJIBTYPHBIX, COLIMATIBHBIX U SKOHOMHUYECKUX CIOCOOHOCTEH.

6. Pa3BUTOCTH MOpATBLHOTO CO3HAHHS M KOMIIETEHTHOCTH B PEIICHHH MOPAIBHBIX NMPOOJIeM Ha
OCHOBE JINYHOCTHOTO BbIOOpa, c(hOPMHUPOBAHHOCTh HPABCTBEHHBIX UYBCTB M HPABCTBEHHOT'O MOBEICHMS,
OCO3HAaHHOTO M OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHBIM ITOCTYITKAM.

7. ChopMHpOBaHHOCTh KOMMYHUKATHBHON KOMIIETEHTHOCTU B OOILEHUU U COTPYJHUYECTBE CO
CBEpCTHHKAMHM, JE€TbMH CTapIIer0o W MIIAJIIEr0 BO3pacTa, B3pPOCIBIMH B TIpoIecce 00pa3oBaTEeIbHOMH,
OOIIIECTBEHHO MOJIE3HOH, yueOHO-HCCIIe0BATENLCKOM, TBOPUECKOM U IPYTUX BUJIOB JESTEIBHOCTH.

8. ChopmupoBaHHOCTH IICHHOCTH 3JI0POBOTO M 0€30mMacHOrO o0pas3a XKU3HW; YCBOCHHUE IMPaBUII
WH/IMBUYyaJIbHOTO M KOJUIEKTUBHOTO 0€30MaCHOTO MOBEIEHUS B YPE3BbIUANHBIX CUTYAIUAX, YTPOXKAIOIIUX
KU3HH U 3JI0POBBIO JIFOJIEH, TTPAaBUJI TOBEICHHS Ha TPAHCIIOPTE U HA JJOPOTax.

9. CdopMHPOBaHHOCTH OCHOB 3KOJOTMYECKOH KYJIBTYpHl, COOTBETCTBYIONIEH COBPEMEHHOMY
YPOBHIO DKOJIOTHYECKOTO MBIIUICHUS, HATMYME OIBITa SKOJOTUYECKA OPUEHTHPOBAHHOW pedIIeKCUBHO-
OLIEHOYHOH U MPaKTUYECKON JEATETbHOCTH B )KU3HEHHBIX CUTYaIHSIX.

10. Oco3nanue 3HauEHHsI CEMbU B JKU3HU YeJOBEKa U OOIIECTBA, MPUHATUE IIEHHOCTH CEMEHHOM
KHU3HH, YBOKUTEIHHOE U 3a00TIMBOE OTHOIIEHUE K YWIEHAM CBOEH CEMbH.

11. Pa3BHTOCTh ACTETHYECKOTO CO3HAHHS Yepe3 OCBOCHHE XYIIOKECTBEHHOTO HACIEIHs HapOIOB
Poccun m mmpa, TBOpPUECKOW MEATENHHOCTH JCTETUYECKOTO XapakTepa (ICTETHYECKOE, IMOIMOHAIBHO-
LIEHHOCTHOE BUJIEHUE OKPYXKAIOIEro MHUpA; CHOCOOHOCTh K SMOLMOHAIBHO-IIEHHOCTHOMY OCBOEHUIO
MHpPa, CAMOBBIPAKEHUIO).

MeTtanpeaMeTHblie Pe3VILTATEI 0CBOEHNS YIeOHOT0 MpeiMeTa « XMMHI»:

MertamnpeaMeTHble pe3yabTaThl BKIIOYAIOT OCBOCHHBIE 00YYAIOIIMMHCS MEXIIPEIMETHbIE TOHATUS
U YHUBEpCaJIbHbIe yueOHbIe NeicTBUS (peryasTUBHBIC, T03HABATEIbHBIC, KOMMYHHUKATHBHEIC).

MesknpeaMeTHbIe NOHATHSA

YcmoBueM  (GOPMHPOBAHUS MEXKIPEIMETHBIX  TOHSTHIH, TaKWX, Kak cucrema, (akr,
3aKOHOMEPHOCTb, (PEHOMEH, aHajlu3, CHUHTE3 SBISETCS OBJAJCHHE OOYYAIOUUMHCI OCHOBAMHU



YUTATENIbCKOM KOMIIETEHLIMH, MPUOOpETEeHHE HABBIKOB paboOThl ¢ MH(pOpMaLuel, y4acTHe B NPOEKTHOH
nesrenbHocTH. Ha ypokax mo ydeOHoMy mpeamery «Xumus» OyIeT NponoibkeHa padoTa 1o
(OpPMHPOBAHUIO M PA3BUTHIO OCHOB YMTATEIbCKOH KoMmmeTeHHHH. OOyuaronyecs OBJIAJCIOT YTEHUEM
KaK CpEICTBOM OCYIIECTBJICHUS CBOMX JaJbHEWIIMX IIJJAHOB: TPOJODKEHUS 00pa3oBaHUs H
caM000pa3oBaHMsl, OCO3HAHHOI'O IJIJAHUPOBAHUS CBOETO aKTyaJlbHOI'O U MEPCIEKTUBHOIO Kpyra 4TE€HUs, B
TOM YUCIJIE AOCYTOBOI'O, IOATOTOBKM K TPYJOBOW M COLMAIbHON AEATEIBHOCTU. Y BBIITYCKHUKOB OyneT
copMHpOBaHa MOTPEOHOCTh B CUCTEMAaTHUECKOM YTEHHM KaK CpPEACTBE MO3HaHMsA MHpa U ce0s B 3TOM
MUpE, TAPMOHH3AIMH OTHOIICHUI YeTIOBEKa M 00IIecTBa, CO3JaHIH 00pa3a «ImoTpeOHOro OyayIIeroy.

[Tpu u3ydyenuu y4yeOHOTro mpenmMera «XuUMHs» 00ydaromuecss yCOBEPUICHCTBYIOT MPUOOPETEHHbIE
Ha [IEPBOM YPOBHE HABBIKH padoThl ¢ HH(popmanuel 1 nonoyiHAT ux. OHU CMOTYT padoTaTh C TEKCTaMH,
IpeoOpa30BbIBaTh U MHTEPIIPETUPOBATH COAEPIKALLYIOCS B HUX UH(OPMALIHIO, B TOM YHUCIIE:

- CHCTEMaTH3HpOBaTh, CONOCTABIIATh, AHATU3UPOBATh, O0000IIATH W WHTEPHIPETHPOBATH
nH(OPMAIINIO, COJEPIKAILYIOCS B TOTOBBIX HH(POPMAITMOHHBIX 00BEKTaX;

- BBIACIATH TJIABHYI0O M HM30BITOUYHYIO HH(OPMALMIO, BBIMOJHATH CMBICIOBOE CBEPTHIBAaHHE
BBIJICJIEHHBIX (DaKTOB, MBICIIEH; MIPEACTABIATh MH(DOPMALMIO B C)KAaTOW cloBecHOU (opMme (B BHJE IUIaHa
VI TE3UCOB) M B HATJISAHO-CUMBOJIMYECKOH popme (B BUE TabIuUI, rpauIecKux CXeM U Juarpamm, KapT
HNOHATUIN — KOHLENTYyalbHbIX AUAarpaMM, OIIOPHBIX KOHCIIEKTOB);

- 3aII0JIHATH U JIOTIOJIHATH TAaOJIHUIbI, CXEMBI, TUATPAMMBbl, TEKCTBHI.

B xozne u3yuenust yuyeOHOro mpeamera «Xumush» oOydarouuecs MpHoOpPeTyT ONbIT MPOEKTHOM
AeATEeJILHOCTH Kak  oco0oil  ¢opmbl  y4eOHOH  pabOTBI,  CHOCOOCTBYIONMIEH  BOCIHUTAHHUIO
CaMOCTOSITEJIbHOCTH, MHUIMATUBHOCTH, OTBETCTBEHHOCTH, IMOBBIIIEHUIO MOTHBALUU M 3(deKkTuBHOCTH
y4eOHOH NeATeNbHOCTH; B XOJ€ pealn3aliyd MCXOIHOTO 3aMbIciia Ha MPAKTUYECKOM YPOBHE OBIAJICIOT
YMEHHUEM BbIOMpaTh aJeKBaTHbIE CTOALICH 3a7aye CpelcTBA, NPUHUMATh PELICHHs, B TOM YHUCIE U B
CUTyalusx HeompeneneHHocTd. OHHM IMOMydaT BO3MOXHOCTH pPa3BUTh CHOCOOHOCTh K pa3paboTke
HECKOJIbKUX BAapMAHTOB pEIIEHUH, K IOMCKY HECTaHIApTHBIX pEIIEeHHH, MOUCKY M OCYIIECTBICHUIO
HanboJee MPUEMIIEMOTO PEIICHUSI.

B cootBerctBun ®I'OC OOO BBIIEHSIOTCS TpU TPYHIbl YHUBEPCAIbHBIX YYEOHBIX JEHCTBUIL:
peryJaTUBHbIE, I03HABATEIbHbIC, KOMMYHUKATUBHBIE.

PeryasituBubie YY /|

1. YMeHne caMoCTOsITEIbHO ONPEACIIATh eI 00y4YeHUsl, CTAaBUTh U (POPMYIUPOBATH HOBBIC 3a7a41
B ydyeOe M TO3HABaTEIIbHOW MAEATENbHOCTH, pa3BUBAaTh MOTHMBBI W MHTEPEChl CBOEH I03HABATEIbHOMN
nesTenbHOCTH. OOYyJaronuics CMOXKET:

- AHAJIM3UPOBATh CYLIECTBYIOIIME U IIJIAHUPOBATh Oy 1ylie 00pa3oBaTeIbHbIe PE3yIbTaThl;

- UACHTU(UIUPOBATh COOCTBEHHBIE TPOOJIEMBI M ONIPENIENIATh TJIaBHYIO po0IeMy;

- BBIIBUTaTh BEPCUU peIIEHUs MpoOsieMbl, GOPMYIHPOBATh TUIOTE3bI, MPEABOCXUIIATH KOHEUHBIH
pe3yJbTarT;

- CTaBUTh 1€Jb JEATEIbHOCTH Ha OCHOBE ONpEIENCHHONH MpoOJeMbl U  CYIIECTBYIOLIMX
BO3MOKHOCTEI;

- popmynupoBaTh yueOHbIE 3a7aul KaK Iaru JOCTHKEHUSI TOCTABJIEHHON LENHU JesITEIbHOCTH;

- 00OCHOBBIBATH 1I€JIEBbIE OPHUEHTHPHl U HPUOPUTETHI CCHUIKAMHU Ha LIEHHOCTH, YyKa3blBas WU
000CHOBBIBAS JIOTHYECKYIO MOCJIE0BATEILHOCTD I11ATr0B.

2. YMeHne caMOCTOATENBbHO IUIAHUPOBAaTh IYTHM JIOCTHIJKEHUS Ieled, B TOM 4HCIe
albTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Hanbojee HSPQPEKTUBHBIE CHOCOOBI pEUIeHHUs YYEOHBIX W
MO3HaBaTEeNbHbIX 331a4. O0yJaroIuiicss CMOXKET:

- OompenensaTh HEOOXOAUMbIE JIEUCTBHS B COOTBETCTBHHU C y4e€OHOW W MO3HABATEIHHOW 3amayeil u
COCTaBJISITh AJITOPUTM UX BBITIOJIHEHUS;

- 000CHOBBIBATh U OCYILLIECTBIATH BbIOOp Hanbosiee 3p(GEeKTUBHBIX CIOCOOOB peIllIeHUsl YYEeOHbIX U
M03HABATENbHBIX 33]1aY;

- ONpPENeNsITh/HaXOUTh, B TOM YHUCIE U3 MPEIJIOKEHHBIX BAPUAHTOB, YCIOBHS ISl BBHITOJHEHUS
yueOHOM U MOo3HABaTENIbHOM 3a/1a4;

- BBICTPaMBAaTh )KM3HEHHBIE IJIaHBI HA KPaTKOCpPOYHOE Oyayliee (3asiBIATH LI€JIEBblE OPUEHTHPHI,
CTaBUTh aJIeKBAaTHbIE UM 3aJjaud W Ipejjararh JACUCTBHS, YKa3biBasi U OOOCHOBBIBAas JIOTUYECKYIO
MOCJIEI0BATEIBHOCTD I1aroB);

- BbIOMpaTh W3 NPEUIOKEHHBIX BAapHUAHTOB M CAMOCTOSITEIbHO HCKaTh CPEICTBA/PECypChl s
peleH s 3a/1a4n/JOCTIKEHUS 11eTIH;



- COCTaBJIATh IUIAH PEIICHUS MPOOIEMBbI (BBITIOIHEHUS POEKTA, IPOBEJCHUS HCCIEIOBAHNSA);

- ONpeeNsATh NOTCHIUATbHbBIE 3aTPYJHEHUS MIPU pEeIICHHH Y4eOHON M MO3HaBaTEeNbHOW 3a1auu U
HaXOJUTh CPEACTBA ISl UX YCTPAaHEHMUS;

- OIMCBIBaTh CBOW ONBIT, O(GOpMIISs €ro A Hepefayd APYTruM JIIOASM B BHJE TEXHOJIOTUU
pELIeHNs IPAKTUYECKUX 3a7ad ONPEICIICHHOrO K1acca;

- IIJJAHUPOBATh U KOPPEKTUPOBATh CBOKO MHAMBUIYaIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHue COOTHOCUTh CBOU JICHCTBHS C INITAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBIIATH KOHTPOJIb
CBOEH [eATENbHOCTH B IpOIECcCe JOCTHIKEHUS pe3yibTara, ONpeAesTb CIocOoObl JEHCTBUH B paMKax
NPE/UIOKEHHBIX  yCIOBUH W TpeOOBaHMN, KOPPEKTHPOBATb CBOM JCHCTBUS B COOTBETCTBUU C
M3MeHstoImencs curyanueid. OOyJaroIuics CMOXET:

- ONpPENENATh COBMECTHO C IIEaroroM M CBEPCTHUKAMHU KPUTEPHUM IUIAHUPYEMBIX PE3y/IbTATOB U
KPUTEPHUH OLIEHKU CBOEH y4eOHO! JesITeIbHOCTH;

- CHCTEMaTH3HpoBaTh (B TOM 4YHCJIE BHIOMpATh TPHOPUTETHBIC) KPUTEPUHU IUIAHHUPYEMBIX
PE3yJIbTaTOB U OLICHKU CBOEH J€ATEIbHOCTH;

- OTOMpaTh MHCTPYMEHTHI Ul OICHWBAHUS CBOEU NESITEIBHOCTH, OCYILECTBIIATH CAMOKOHTPOIb
CBOEH JIeATEIbHOCTH B paMKaX IPEeAJIOKEHHBIX YCIOBUI U TpeOOBaHUil;

- OLEHUBaTh CBOK JEITEIbHOCTb, ApPryMEHTUPYS IPUYMHBI JOCTHXKEHUS WIM OTCYTCTBUS
IUIAHUPYEMOT'O PE3yJIbTaTa;

- HaxOJUThb JOCTaTOYHbIE CPEJACTBA [yl BBHINOJHEHUS Y4YeOHBIX AEHCTBUM B M3MEHsAMOLIeHCcs
CUTYallW W/WIIK TIPU OTCYTCTBUH TUIAHUPYEMOTO Pe3ysIbTara;

- paboTas 1o cBoeMmy IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO AEATEIbHOCTh HA OCHOBE aHAJIM3a
M3MEHEHHI CUTYalluu JJIs TTOJTyYeHHSI 3aIJIAaHMPOBAHHBIX XapaKTEPUCTHK MPOYKTa/pe3ybTara;

- YCTaHaBJIMBATh CBSI3b MEXY IOIYYCHHBIMU XapaKTEPUCTUKAMU MPOLYKTa U XapaKTEpUCTHUKAMU
mmpouecca JA€ATEIbHOCTH W IO 3aBEpUICHUM JEATEIBHOCTH IpeljlaraTb H3MEHEHHME XapaKTEPUCTHK
rporecca i OJTyYeHHs YIyUlIeHHbIX XapaKTepUCTHK IPOAYKTa;

- CBEPSTH CBOU JICHUCTBUS C LIEJIbIO U, IPU HEOOXOAMMOCTH, UCIIPABIIATH OIIMOKU CAMOCTOSITEIbHO.

4. YMeHue OIeHHBAThH MPABMIIBHOCTD BBIITOJHEHHS Y4€OHOH 3a1a4, COOCTBEHHBIC BO3MOXXHOCTH
ee pemeHus. OOyJarOIIMICT CMOXKET:

- OIPENENSITh KpUTEPUU IPABUILHOCTH (KOPPEKTHOCTH ) BBIIIOJIHEHUS yUEOHOH 3a/1a4;

- aHAJM3MPOBATh U OOOCHOBBIBATh IPUMEHEHNE COOTBETCTBYIOIIETO MHCTPYMEHTAPUS JUIsS
BBITIOJIHEHUS yUeOHOM 3a1a4u;

- cBOOO/IHO MOJIb30BaThCS BEIPAOOTAaHHBIMU KPUTEPUSIMH OLICHKU U CAaMOOIIEHKH, UCXO/IS U3 LIEIH U
MMEIOIINXCS CPEACTB, pa3ianudasi pe3yJabTaT U CIIOCOObI ACHCTBU;

- OLIEHMBATh NPOAYKT CBOEH AESITEIbHOCTU IO 33JaHHBIM W/WJIM CaMOCTOSTENIbHO ONPEEeIEHHBIM
KpUTEPUSIM B COOTBETCTBUU C LIEIIBIO JIESTEbHOCTH;

- 00OCHOBBIBaTh JOCTUKUMOCTD 1I€JIM BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYMHBIX BHEIIHUX PECYPCOB;

- (pMKCHPOBATH M AHATM3UPOBATH JTUHAMHUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

5. Brnanenme ocHOBaMH CaMOKOHTpOJIS, CAMOOLIEHKHU, IPUHATHS PEIIEHUH U OCYIIeCTBICHUS
OCO3HaHHOTO BBHIOOPA B y4eOHOMH U 1MO3HABATEIbHOM eATeIbHOCTH. O0YyJaromuiicss CMOXKET:

- HalOIoJaTh U aHAJTU3UPOBATh COOCTBEHHYIO YUEOHYIO M MO3HABAaTEIbHYIO AEATENbHOCTb U
JESITeNIbHOCTh IPYTUX 00y4arolInXcs B MPOLIECcCe B3aUMOIIPOBEPKU;

- COOTHOCHUTH peajbHbIC U MNIAHUPYEMbIEe Pe3yIbTaThl HHANBUIYAIbHOW 00pa3oBaTeIbHON
NEeSITeIbHOCTH U JIeNIaTh BBIBOBL;

- IPUHUMATh pelIeHre B y4eOHOM CUTyallMi U HECTH 32 HETO OTBETCTBEHHOCT;

- CaMOCTOSITEIbHO OIPENeNATh NPUYMHBI CBOETO YyClexa WM Heycllexa M HaXOAUTh CIOCOOBI
BBIXOJIa U3 CUTYallUH HEYCIEXa;

- PETPOCIEKTUBHO OIpPENeNATh, KaKkue JeWCTBUS M0 pelIeHHIO Y4eOHOH 3a/aud WM MapaMmeTpbl
ATUX ACUCTBUI MPHUBENIN K MOJIYYEHUIO UMEIOLIETocs MPOAYyKTa yueOHO! NesTeIbHOCTH;

- IEMOHCTPUPOBATh MPUEMBI PETYIISALUHU MICUXO(DU3NOIOTUIECKUX/ SMOLIMOHATIBHBIX COCTOSIHUMN /ISt
nocTikeHust d¢pdekra ycrnokoeHUs (yCTpaHEHHUS HMOIMOHAJIBHOW  HANpsHKEHHOCTH), 3ddekTa
BOCCTAHOBJICHHsSI  (Oclia0lieHHs] TpOSIBICHUN  yTOMIIEHHA), dS(dexra axTuBU3aUUU  (IOBBIIICHUS
NCUXO(HU3HOIOTUYECKON PEAKTUBHOCTH).

ITo3naBaTtenbHbIe YY /[

6. VYMeHue ompenenaTh MOHATHUA, CO37aBaTb OOOOINEHUS, YCTAHABIMBAaTh AaHAJOTHH,



KJIacCU(UIUPOBATh, CaMOCTOSITEIbHO BbIOMpaTh OCHOBAaHUS U KPUTEPUHM s KiacCU(UKALUU,
YCTaHABIIMBATh IMPUYMHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH JIOTMUECKOE PACCYKICHHE, YMO3AKIIOUEHUE
(MHIYKTUBHOE, A€TyKTUBHOE, [0 aHAJIOTUH) U JeN1aTh BbIBOIbI. O0yUaroINiicss CMOXKET:

- moaOupaTh CIOBA, COMOJYUHEHHBIC KIIIOUEBOMY CJIOBY, ONPEACTSAIOIINE €ro IMpH3HAKH H
CBOMCTBA;

- BBICTPAMBATh JIOTMUECKYIO IIEMOYKY, COCTOSIIYIO0 M3 KJIIOYEBOI'O CJIOBAa U CONOJYUHEHHBIX €MY
CJIOB;

BBIICTISITH OOIIUN TpPU3HAK ABYX WJIM HECKOJBKUX MPEIMETOB WU SBICHUN M OOBIACHATH HX
CXOJCTBO;

- 00BenUHATH MpEeIMEeTHl M SBICHHUS B TPYNIbI [0 ONpPEICICHHBIM INPU3HAKAM, CPaBHUBATH,
KJIaCCU(UIIUPOBATH U 00001IaTh (DaKTHI U SBJICHUS;

- BBIICTIATH SIBJICHUE U3 OOLIETO psijia APYTHX SIBICHUIH;

- ONpedensiTh OOCTOATENbCTBA, KOTOpPBbIE IPENLIECTBOBAIN BO3HUKHOBEHHIO CBSI3U MEXIY
SBIICHUSIMU, M3 3THX OOCTOSITEIHCTB BBIIENATH OINPEICISIONINE, CIIOCOOHBIE OBITh MPUYMHOW JaHHOTO
SIBJIGHUS, BBISIBJIATD IPUUMHBI U CJIEJICTBUS SIBJICHUIA;

- CTPOUTH PACCYKJEHHE OT OOIMX 3aKOHOMEPHOCTEW K YACTHBIM SBJICHUSM U OT YaCTHBIX SIBJICHUH
K OOIIMM 3aKOHOMEPHOCTSM;

- CTPOUTbH PACCYXkJIEHUE HAa OCHOBE CPAaBHEHHUS INPEIAMETOB U SIBJICHUH, BBIIEIAS MIPU 3TOM OOIIME
MIPU3HAKY;

- U3J1araTh [OJIYYEHHYI0 HH(POPMALUIO, UHTEPIPETUPYS €€ B KOHTEKCTE peliacMou 3a/1a4u;

- CaMOCTOSITENIbHO YKa3blBaTh Ha HWH(POPMALHWIO, HYXKIAIOMIYIOCS B TpPOBEpKe, Mpepiaratb U
IIPUMEHSITH CIIOCOO MPOBEPKH IOCTOBEPHOCTU UH(POPMAIUY;

- BepOaIM30BaTh YMOLIMOHAIILHOE BIIEYATIICHUE, OKa3aHHOE Ha HETO UCTOYHUKOM;

- OOBSACHATH SABIICHUS, MPOIIECCHI, CBSI3U U OTHOIIEHUS, BBISBISIEMBIE B XOJ€ MO3HABATEIbHOU U
MCCIICIOBATEIILCKONW JIEATENFHOCTH (TMPUBOJUTHE OOBSCHEHHE C W3MEHEHHEM (HOPMBI TpE/CTaBIICHHUS,
OOBSICHSATH, NeTATU3UPYS I 0000111as1; OOBSICHITD C 3aJJaHHOU TOYKU 3pEHUs);

- BBUIBJIAITH M HA3bIBaTh MPHYUHBI COOBITHS, SIBICHHSA, B TOM YHCIC BO3MOXHbIC / Hamboiee
BEPOSATHbBIE MPUYUHBI, BO3MOKHBIE IOCJIEACTBUS 33aJaHHOW IPHUYMHBI, CAMOCTOSTEIBHO OCYIIECTBISASA
MIPUYMHHO-CIIEICTBEHHBII aHaN3;

- JieNlaTh BBIBOJ, HA OCHOBE KPUTHUYECKOIO aHalM3a Pa3HbIX TOUEK 3pPEHHs, MOJITBEPKIATh BBIBOJ
COOCTBEHHOW apryMeHTaluel Wik CaMOCTOSTENIbHO TOJyYEeHHBIMU JaHHBIMU.

7. YMeHue co3faBaTh, MIPUMEHATh U MPeoOpa30BhIBaTh 3HAKKM M CHUMBOJIbBI, MOJEIH U CXEMBI IS
peleHus yueOHbIX U M03HaBaTeIbHbIX 331a4. OOyyaromuncs CMOXKET:

- 0003HaYaTh CHMBOJIOM U 3HAKOM IPEAMET W/UIIH SBJICHUE;

- ONpEeAeNATh JIOTUYECKHE CBSA3M MEXJY NpeAMeTaMH W/MIU SBICHUSAMH, 0003HAyaTh JAaHHBIE
JIOTUYECKHE CBSI3U C MIOMOILBIO 3HAKOB B CXEME;

- co3J1aBaTh a0CTPaKTHBIN WK peajbHbI 00pa3 npeaMeTa U/uiu SIBJICHUs;

- CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCIIOBHH 3aJaun W/WIIK CII0C00a ee peleH s,

- co3zlaBaTh BepOaJbHbIE, BEUIECTBEHHbIE U HMH(OPMAIMOHHBIE MOJENHU C BBIACICHHEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa NIl ONpeNleNIeHusl crocoba pelieHus 3aJlaud B COOTBETCTBHHU C
CUTyalME;

- IpeoOpa30BbIBATh MOJIENU C LIEIbI0 BBISBICHUS OOIIMX 3aKOHOB, ONPEENSIONIMX MPEIMETHYIO
00J1aCTh;

- IEPEeBOAUTH CIIOXHYIO MO COCTaBy (MHOTOACHEKTHYI0) MH(QOpMAIHMI0 W3 TpadUyecKoro WiIx
(bopManTu30BaHHOTO (CUMBOJIBHOTO) MPE/ICTaBICHUS B TEKCTOBOE, U HA000POT;

- CTPOHMTb CXEMY, aJTOpPUTM JEeHCTBUS, WCHPABIATh WM BOCCTAHABIMBATH HEU3BECTHBIH paHee
QJITOPUTM Ha OCHOBE UMEIOLIErocs 3HaHUSI 00 00bEKTe, K KOTOPOMY NIPUMEHSIETCS alITOPUTM;

- CTPOUTH JOKA3aTENIbCTBO: MPSMOE, KOCBEHHOE, OT IIPOTUBHOTIO;

- aHAJIM3HMPOBATh/pedIEKCHPOBAaTh OMBIT pa3pabOTKM W peanu3alud  y4yeOHOro MpOeKTa,
UCCIIEIOBaHMs (TEOPETUYECKOr0, 3MIIMPUYECKOr0) HAa OCHOBE MPEAJIOKEHHOM NpoOIeMHOM cHUTyaluu,
MOCTABJICHHOMW 11eNT W/WUJIH 3aJaHHBIX KPUTEPUEB OLIEHKH MPOIyKTa/pe3ybTara.

8. CmpiciioBoe uTeHHe. O0YJarOIHIACS CMOXKET:

- HAXOJUTh B TEKCTE TpeOyeMyto nH(pOpMaIrio (B COOTBETCTBUU C IEISIMHU CBOEH ESITEIILHOCTH);

- OPUEHTHPOBATHCS B COJIEPI)KAHNUU TEKCTa, TOHUMATh LIEJIOCTHBIM CMBICH TEKCTa, CTPYKTYPUPOBATh
TEKCT;



- YCTaHaBJIMBATh B3aUMOCBSA3b ONMCAHHBIX B TEKCTE COOBITUH, SIBJICHUH, TPOIIECCOB;

- PE3IOMHUPOBATh INIABHYIO UJIEH0 TEKCTa,

- NpeoOpa3oBbIBATh TEKCT, «IIEPEBOJS» €ro B APYI'YI0 MOJAIbHOCTh, MHTEPIPETUPOBATH TEKCT
(XyIOXECTBEHHBI M HEXYIO0KECTBEHHBIH — y4eOHBIN, Hay4YHO-TIOMYJISIPHBINA, MH(POPMALMOHHBINA, TEKCT
non-fiction);

- KPUTHYECKH OIICHUBATH COZIEpKaHue U POPMY TEKCTa.

9. ®opmupoBaHHE€ U pPa3BUTHE OSKOJOTMUYECKOTO MBIIICHUSA, YMEHHE TNPUMEHSTH €ro B
MO3HABATENIbHOM, KOMMYHHKAaTHBHOHM, COIIMAJbHONH TNpPAaKTUKE U TNPo(ecCHOHAIBHOM OpHUEHTALUH.
OO0yuaromuiicsi CMOXKET:

- OIPEJIENSITh CBOE OTHOLIEHHUE K IPUPOAHOM CPEIE;

- aHAJIM3UPOBATH BIIMSHUE SKOJIOTHYECKUX (DAKTOPOB Ha cpeay OOUTaHMS KHUBBIX OPraHU3MOB;

- IPOBOJUTH IPUYMHHBIN U BEPOATHOCTHBIN aHAIN3 YKOJOTHMYECKUX CUTYalU;

- TPOTHO3MPOBATH U3MEHEHUS CUTYAIlUH NIPU CMEHE JCHCTBHS OAHOTO (pakTopa Ha JEHCTBHE
apyroro (akropa,

- pacnpoCTpaHATh SKOJIOIMUECKHUE 3HAHUS U y4acTBOBATH B IIPAKTUYECKUX Jieax MO 3allUTe
OKPY>KaIOILE! Cpelibl;

- BBIpa)kaTh CBOE OTHOIIEHUE K IPUPOJIE YEPE3 PUCYHKH, COUMHEHNUS, MOJENIH, IPOEKTHBIE PAOOTHI.

10. Pa3BuTHE MOTHBAIIUH K OBJAICHUIO KYJIbTYPOI aKTUBHOT'O MCIIOJIB30BAHUS CIOBAapel U APYrHX
MOUCKOBBIX cucTeM. OOyJarOIINIICs CMOXKET:

- ONpeEIATh HE0OXO0AUMbIE KJIIOUEBbIE ITOMCKOBBIE CJI0BA U 3aIIPOCHI;

- OCYUIECTBJIATH B3aUMOJIEICTBHE C 3JIEKTPOHHBIMH TOMCKOBBIMU CUCTEMAMU, CIIOBApSIMH;

- (hopMUpPOBaTh MHOXKECTBEHHYIO BBIOOPKY U3 NOUCKOBBIX UCTOYHUKOB JJIs1 OOBEKTUBHU3ALUU
PE3YJIBTATOB IIOUCKA;

- COOTHOCHUTB ITOJIyYE€HHBIE PE3YJIbTATHI IOUCKA CO CBOEH JEATEIBHOCTBIO.

KommyHukatusHubie YY /|

11. YmMeHue opraHu3oBbIBaTh y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JESTEIBHOCTD C YUUTEIEM
U CBEpPCTHHKAMH; paboTaThb WHAMBHUIYaIbHO M B TpYIIeE: HAaXOAMTh OOIee pelleHHue U pa3peraThb
KOH(JIMKTHI HA OCHOBE COTJIAaCOBAaHMS MO3HMIIMK U y4eTa HHTEPECOB; (OPMYIMPOBATh, apTyMEHTHPOBATh U
OTCTauBaTh cBoe MHeHUE. OOyJaromuiicss CMOXKET:

- OIPENENSITh BO3MOXKHbBIE POJIU B COBMECTHOM JI€SITENIbHOCTH;

- UTpaTh ONPEJEIIEHHYIO POJIb B COBMECTHOM J1€ATEIbHOCTH;

- IPUHUMATh MO3UINI0 cOOECeTHUKA, TOHUMAs MO3UIIMIO0 APYroro, pa3jinyaTh B €ro peyu: MHEHUE
(TOUKy 3peHHsl), J0Ka3aTeNbCTBO (apryMEHTHI), (PAKThI; TUIIOTE3bI, AKCUOMBI, TEOPHH;

- OIpeneisiTh CBOM JEWCTBUA U JIEHCTBUS MapTHEpa, KOTOpbIE CHOCOOCTBOBAIU WU
MPEMSITCTBOBAIM MPOJTYKTUBHOM KOMMYHHUKAIUU;

- CTPOUTDH O3UTUBHBIE OTHOILIEHUS B Ipoliecce yueOHO! U MO3HAaBATEIbHON e TENIbHOCTH;

- KOpPPEKTHO M apryMEHTUPOBAHHO OTCTaMBaThb CBOIO TOYKY 3pEHUS, B JHUCKYCCUU YMETh
BBIIBUTaTh KOHTPApryMEHTHI, mnepedpa3upoBaTh CBOIO MBICIbL (BIaJCHME MEXaHHW3MOM SKBHUBAJIECHTHBIX
3aMeH);

- KPUTUYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IpHU3HABaTh OUIMOOYHOCTH
CBOETO MHEHHS (€CITM OHO TaKOBO) M KOPPEKTHPOBATH €T0;

- IpejyiaraTh albTEPHATUBHOE PELIEHNE B KOH(IUKTHOM CUTYyallnu;

- BBIICTIATH OOIILYIO TOUKY 3pEHHS B IUCKYCCHH;

- JIOTOBapuBaThCA O MpaBUaX M BONpocax Ajsi OOCYXKIEHUS B COOTBETCTBHM C IOCTaBJIEHHOU
nepes rpymnmnou 3agaveit;

- OpraHU30BBIBaTh y4yeOHOE B3aUMOJICHCTBUE B TpymIe (OmpeneisTh oOlue LeaH, pacupenesaTh
pOJIHU, 10rOBapUBaTHCS JIPYT C IPYIOM U T. [11.);

- yCTpaHiATh B  paMKax Jyajora paspelBbl B  KOMMYHHKaluu, OOYCIIOBIIEHHBIE
HETMOHUMAaHHEM/HETIPUATHEM CO CTOPOHBI cOOECeTHUKA 3ajauu, (POPMBI WIIH COJepKAHUS AUAJIOTa.

12. VYMeHHe OCO3HAaHHO WCIIONB30BaTh pPEUYEBBIE CpPEIACTBA B COOTBETCTBUM C 3ajadyei
KOMMYHHMKAIUH JJIs1 BBIPAKEHUSI CBOMX YYBCTB, MBICJIEH U MOTpeOHOCTEN I MITAHUPOBAHUS U PETYJISALUN
CBOEH JIEATENBHOCTH; BJaJEHUE YCTHOM M NMHCbMEHHOM PEUYbI0, MOHOJOTMYECKOW KOHTEKCTHOM pedblo.
OO0yuaromuiicsi CMOXKET:

- OIPENeNsITh 3a/1a4y KOMMYHUKALIUK U B COOTBETCTBUU C HEM OTOMPATh PeUeBbI€ CPENICTBA;

- 0TOMpaTh U UCHOJIb30BATH PEUYEBbIE CPE/ICTBA B MPOLECCE KOMMYHHMKAIIMUA C APYTHUMH JIIOJbMHU



(zmanor B mape, B Majioi Ipymnie u T. 11.);

- IPEJICTABIIATh B YCTHOM MJTM MUCbMEHHOM (hopMe pa3BepHYTHIN IJIaH COOCTBEHHOM JIEATEILHOCTH;

- co0J01aTh HOPMBI MyOJUYHON pEyH, perjaMeHT B MOHOJIOTE€ U JAMCKYCCHU B COOTBETCTBUH C
KOMMYHUKATUBHOM 3a/1auei;

- BBICKa3bIBaTh 1 00OCHOBBIBATH MHEHHE (CY)KJIEHHE) M 3allpallliBaTh MHEHUE MapTHEpa B paMKax
JMaJiora;

- IPUHUMATh PEIICHHE B XO/IE TUAJIOTa U COTJIACOBBIBATDH €r0 C COOECETHIUKOM;

- CO3/1aBaTh IHMCHbMEHHbIC «KJIMIIMPOBAHHBIE» U OPUTMHAJIbHBIE TEKCThl C HCIOJIb30BaHUEM
HEO0OXOIUMBIX PEUYEBBIX CPE/ICTB;

- UCIOJb30BaTh BepOalbHbIE CPEACTBA (CPENICTBA JIOTMUECKOM CBSI3M) JJISl BBIJICICHUS CMBICIIOBBIX
OJIOKOB CBOETO BBICTYIJICHUS;

- UCIIOJIb30BATh HeBepOabHbIC CpeacTBa WIn HarJIsHbIC MaTepuaibl,
MO/ITOTOBJIEHHbIE/OTOOPAaHHBIE TIOJT PYKOBOJICTBOM YUHUTEIIS;

- JeJlaTh OLEHOYHBIM BBIBOJ O JOCTMIKEHMM II€JIM KOMMYHHMKAIlMM HENOCPEICTBEHHO I0CIE
3aBEepUICHHS] KOMMYHUKAaTUBHOIO KOHTaKTa 1 00OCHOBBIBATh €TO0.

13. ®opmupoBaHue M Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJIB30BAaHUS HH(OPMAIIOHHO-
KOMMYHUKAITMOHHBIX TexHojorui (manee — MKT), mMoTuBanum K OBJIAJIEHHUIO KYJbTYPOM aKTUBHOIO
10JI30BAHHUS CIIOBAPSIMHU U IPYTMMH [TOMCKOBBIMU CUCTEMAMH.

OO0yuaromuiicsi CMOXKeT:

- 1IeJICHAPaBJIE€HHO HCKaThb W HCIOJb30BaTh MH(GOPMALMOHHBIE PECYpPChI, HEOOXOIUMBIE JUIsS
pelieHrs y4yeOHbIX U MPaKTHYeCKUX 3amad ¢ momoiuisio cpencts MKT, cnoBapelt u OIpyrux MOMCKOBBIX
CHUCTEM,;

- BbIOMpaTh, CTPOUTH M HCIOJNB30BATh a/IEKBATHYI0 HH(DOPMALMOHHYIO MOJENb AJs Iepenadyu
CBOMX MBICIEH CpEICTBAMU €CTECTBEHHBIX M (OPMAJBHBIX S3BIKOB B COOTBETCTBUU C YCJIOBHSIMU
KOMMYHHKAIUH;

- BBLACTATh WH(GOPMAIIMOHHBIN aCMEeKT 33a/Ja4H, OIEPHPOBATH JaHHBIMHU, HCIOJIL30BATh MOJIEINb
pellIeHus 3a/1auu;

- HUCHOJB30BAaTh KOMIIBIOTEPHBIC TEXHOJOTWM (BKJIIOYAas BBIOOpD  aJCKBATHBIX  3ajade
MHCTPYMEHTAJBHBIX MPOTrPaMMHO-ANNapaTHBIX CPEACTB U CEPBUCOB) Ui PelIeHUS WUH()OPMAILMOHHBIX U
KOMMYHMKAI[MOHHBIX y4Y€OHBIX 3a/lad, B TOM 4HCJIE: BBIYMCICHHE, HAlKMCAHWE IHMCEM, COYMHEHH,
JIOKJIa/10B, pedepaToB, CO3JaHUE IPE3EHTALMH U JIp.;

- HCTI0JIb30BaTh HH(OPMALIMIO C YYETOM ITHUECKUX U NPABOBBIX HOPM;

- co3JaBaTh MH(QOPMAIMOHHBIE PECYpChl Pa3HOrO THMAa W A Pa3HbIX ayIUTOpUH, COOJOJATh
MH(OPMALIMOHHYIO TUTUEHY U TIPaBHIia HHPOPMAITMOHHOM 0€30MacHOCTH.

HEeg!MeTHLIe PE3VJILTATHI OCBOCHUSA !‘leﬁHOFO IIPpEAMETA «XHUMHUSA:
1) (I)OpMI/IpOBaHI/Ie NEPBOHAYAJIBHBIX CHCTCMATHU3UPOBAHHBIX HpeI[CTaBJIeHI/Iﬁ O B€HOICCTBAX, HX

MPEBPALICHUSX U NMPAKTUYECKOM MPUMEHEHHMH; OBJIAJI€HHUE MOHSITHHHBIM annapaToM U CHUMBOJIMYECKUM
A3BIKOM XMMMUH;

2) oco3HaHHWE OOBEKTHBHOW 3HAYUMOCTH OCHOB XMMHUYECKON HayKW Kak 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHYECKHX IPEBPALIEHUN HEOPTraHWYECKUX M OPraHUYECKUX BEIIECTB KAaK OCHOBBI
MHOTHUX SIBIEHUH XKUBOM M HEXUBOW NMPUPOJIbI; YIIIyOJIeHUE MPEACTaBICHUI O MaTepUaIbHOM €IUHCTBE
MHUpA;

3) oBJa/icHHEe OCHOBAMU XHMHUECKOW TPAMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATh U OOBEKTHBHO
OLIEHUBATh JKU3HEHHBIE CUTYyallUd, CBS3aHHbIE C XWUMHEH, HaBBIKAMH 0€30MacHOro oOpalleHus ¢
BELIECTBAMH, MCIIOIb3YEMbIMU B TIIOBCEAHEBHOW JKM3HM, YMEHHEM aHaJIM3UpOBaTh U IJIAHHUPOBATh
HKOJIOTHYECKU Oe30MacHOe MOBEICHUE B LENISAX COXPAHEHUS 3/10pPOBbS U OKPYXKAIoIIei cpeibl;

4) hopMupOBaHUE YMEHHH YCTaHABIMBATh CBS3M MEXKIY PEaTbHO HAOJI0aeMBbIMH XUMHYCCKUMH
SBJICHUSIMU U MIPOLIECCAMU, IPOUCXOASIIMMHA B MUKPOMHUPE, OOBACHATH PUUMHBI MHOTOOOpa3usl BEILECTB,
3aBHCHMOCTh MX CBOWCTB OT COCTaBa M CTPOEHHS, a TAaK)Ke 3aBUCHUMOCTb MPUMEHEHUs BEIIECTB OT HX
CBOICTB;

5) nproOpeTeHre OMbITa UCTOIb30BAHUS PA3IMUHBIX METOJIOB U3YUCHHS BEIICCTB: HAOIIOICHNUS 32
UX TPEBpalllCHUSMU IPU NPOBEIACHUM HECIOKHBIX XMMHUYECKHX HKCIEPUMEHTOB C HCIOJIb30BAaHUEM
nabopaTOpHOTO 000PYIOBAHUS B IPUOOPOB;



6) opmupoBaHHe NpEACTaBICHHH O 3HAYCHWH XMMHYECKOH HAyKH B PEIICHUH COBPEMEHHBIX
HKOJIOTUYECKUX MPOOJIeM, B TOM YHCIIE B MPEAOTBPALICHUN TEXHOTEHHBIX U KOJOTMUYECKHX KaTacTpod.

B pe3yabTaTe n3dyyeHusi y4eOHOro npeamera « XuMus» B OCHOBHOI 1IKoJIe:

BbinmyckHUK HayuHTCS:

® XapaKTEepU30BATh OCHOBHBIE METO bl IO3HAHUS: HAONIIOICHHUE, U3MEPEHHE, IKCIICPUMEHT;

® ONUCHIBATH CBOWCTBA TBEPIBIX, )KUIKUX, ra3000pa3HBIX BELIECTB, BBIIEISS UX CYIECTBCHHBIC
IIPU3HAKY;

® pacKpbIBaTb CMBICI OCHOBHBIX XMUMHYECKHMX IOHITHM «aTOM», «MOJIEKYJa», «XMUMHUYECKUN
JJIEMEHT», «IIPOCTOE BEILECTBO», «CJOXKHOE BEILIECTBO», «BAJIEHTHOCTbY», «XUMHUYECKAs peakUus»,
UCIIOJIb3YSl 3HAKOBYIO CUCTEMY XUMUU;

® pacKpbIBaTb CMBICJI 3aKOHOB COXPAaHEHMsI MacChl BELIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIAPHON TEOpPHUH;

® pa3IMyaTh XMMHUYECKHE U (PU3NUECKUE SIBJICHMUS,
Ha3bIBaTh XUMUYECKHUE IJIEMEHTBHI;
OIIPEJIeNIATh COCTAB BEUIECTB MO UX (GopMyiaMm;
OIpEAEIATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COEIMHEHUSX;
OIIpPEAEIATh TUIl XUMUUECKUX PEaKLIUi;
Ha3bIBaTh MPU3HAKU U YCIIOBUSI IPOTEKAHUSI XMMUUYECKUX PEaKIUH;
BBISABJIATh IPU3HAKH, CBUACTEIbCTBYIOIIME O NPOTECKAHUM XUMHYECKOH pEeakUUH Ipu
BBIIIOJTHEHUM XUMUYECKOTO OIBITA;
COCTaBJIATh (POPMYJIbI OMHAPHBIX COETMHEHUH;
COCTaBJIATh YPABHEHUS XUMUYECKHUX PEAKLIAM;
co0uro1aTh Mpasuiia 6e30macHoi paboThI P IPOBEAECHUH OIBITOB;
10JIb30BaThCs JJAOOPATOPHBIM 000PYIOBAaHUEM U ITOCYI0H;
BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEILIECTB;
BBIYUCIISATH MACCOBYIO JIOJIFO XUMUYECKOTO JIEMEHTa 1o (hopMyJsie COCTUHEHHUS;

® BBIYHCIATH KOJIMYECTBO, 00BEM HIIM MacCy BEIIECTBA M0 KOJIMYECTBY, 00bEMY, Macce pearcHTOB
WM IPOJIYKTOB PEaKIIUU;

® XapakTepHu30BaTh (pU3MUECKHEe U XUMHUYECKHE CBOWCTBA MPOCTHIX BEILECTB: KHCIOPOAAa U
BOJOPOJA;

® TI0J]y4aTh, COOMPATH KUCIOPOJ M BOJOPOLI;
pacro3HaBaTh ONBITHBIM IIyTEM ra3000pa3Hble BEIECTBA: KUCIOPO, BOJOPO/;
pacKpbIBaTh CMBICI 3aKOHa ABOTraapo;
PacKpbIBaTh CMBICI MOHATHI «TEIIOBOU AP (EKT peaKkIumy, «MOJIIPHBIA 00BEMY;
XapaKTepu30BaTh PU3NYECKHE U XUMUYECKHE CBOMCTBA BOJbI;
PacKpbIBaTh CMBICT IMOHATHUS «PACTBOPY;
BBIUHCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;
IIPUTOTOBIIATE PACTBOPHI C ONPEIEIEHHON MAaCCOBOU JJOJIEH PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COEIMHEHNS N3yUYEHHBIX KIaCCOB HEOPTaHUYECKUX BEIIECTB;
XapakTepu3oBaTh (PU3MUECKUE M XMMHUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB HEOPTraHMYECKUX
BEIIIECTB: OKCHAOB, KMCIIOT, OCHOBAaHUM, COJICH;

® OINpeAeATh IPUHAJIEXHOCTh BEUIECTB K ONPEAEICHHOMY KJIacCy COEIMHEHN;

® COCTaBIIATH (POPMYJIBI HEOPIAaHUYECKUX COCTUHEHNUN N3yYEHHBIX KJIaCCOB;

® TPOBOJUTH ONBITHI, MOJTBEPXKIAIOUINE XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHWYECKUX BEILECTB;

® PpacIO3HABaTh OMNBITHBIM IIYTEM PACTBOPHI KHUCIOT M IIEIOYEN MO MU3MEHEHUIO OKPAacKU
MHNKATOPA;

® XapaKTEpU30BaTh B3aUMOCBS3b MEXY KJIaCCAMU HEOPTraHUYECKUX COEANHEHU;

e packpsiBaTh cMbICi [lepuonnueckoro 3akona JI.11. Menzeneesa;

® O0BACHATH (PU3MUYECKHI CMBICT aTOMHOTO (TIOPSIKOBOI0) HOMEpPAa XUMHUYECKOTO 3JIeMEHTa,
HOMEPOB I'PYIIIBI ¥ ITeproa B nepuoandeckon cucreme [[.1. Menneneesa;

® OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHUS CTPOEHHs aTOMOB, CBOICTB 2JIEMEHTOB B Ipeenax
MaJIbIX [IEPHOJOB U IIaBHBIX NOAIPYIIIL;



® XapaKTEPHU30BaTh XUMUYECKHE AIEMEHTHI (OT BOJIOPO/Ia A0 KAJIBIIHS) HA OCHOBE MX IMOJIOKECHUS B
nepuoandeckoit cucreme .M. MenaeneeBa u 0COOEHHOCTEH CTPOCHUS MX aTOMOB;

® COCTaBISTH CXEMBI CTpPOCHHsS aTOMOB NepBbIX 20 s1eMeHTOB mnepuoandeckoil cucremsl [I.1.
Menneneena;

® PACKPBIBATH CMBICI MOHATHIN: «XUMUUYECKAs CBS3bY, «AJEKTPOOTPHUIIATEIBHOCTDY;

® XapaKTEPH30BaTh 3aBUCUMOCTh (PHU3NUYECKUX CBOMCTB BEHIECTB OT THIIA KPUCTAJUIMYECKOU
pEeLIETKH;

® OIpENENATh BUJ XMMUYECKOU CBSI3U B HEOPTAaHUYECKUX COCTUHEHUSAX;

e 1300pakaTh CXEMbI CTPOCHHS MOJICKYJI BEIIECTB, 00pa30BaHHBIX PA3HBIMU BHIAMH XUMHYECKUX
CBSI3CH;

® PAaCKpbIBaTh CMBICT MOHSATUU «HOH», «KATHOHY», «AHHUOHY, «IJICKTPOJIUTHDY, «HEIICKTPOIUTHI,
<QIIEKTPOJINTUYECKAS]  JUCCOLMALMA», «OKUCIUTENb», «CTENEHb OKHUCIEHUS» «BOCCTAHOBHUTEIDY,
«OKHCJICHHEY, KBOCCTAHOBJICHHUEY;

® OIpEeNeNATh CTENEHb OKUCICHUS aTOMa JIEMEHTa B COCIMHEHUH;

® PACKPBIBATH CMBICI TEOPUH AJIEKTPOJTUTUUECKOM TUCCOLMAINY;
COCTaBJIATh YPABHEHUS JIEKTPOJUTUUECCKON JTUCCOIUALIMU KUCIIOT, 1eJI0YEH, COJICH;
OOBSICHSTH CYIIIHOCTH MPOIIeCcca IIEKTPOTUTUICCKON TUCCOIMAIIMH U PEAKIIHiA HOHHOTO OOMEHa;
COCTaBJISITh ITOJTHBIC ¥ COKPAIICHHBIC MOHHBIC YPABHCHHSI PEaKIIny OOMEHa,
OMPEIEATH BO3MOKHOCTD MPOTEKAHUS PEAKIIM HOHHOT'O OOMEHa;
MPOBOJUTH PEAKLUH, IOATBEPKIAFONIME KAUECTBEHHBIN COCTAB Pa3JIMYHbIX BEUIECTB;
ONPEACIISITh OKUCIUTENIb U BOCCTAHOBUTEIIb;
COCTABJISITh YPaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIA;
Ha3bIBaTh (PAaKTOPHI, BIUSIIONINE HA CKOPOCTh XUMUYECKOHN pEaKInu;
KJIaCCU(PUITUPOBATh XUMUYECKHUE PEAKIIUH 10 PA3JIMYHBIM ITPHU3HAKAM;
XapaKTEepU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHUEM M CBOMCTBAMU HEMETAILIIOB;

® I[POBOJUTH OIBITHI [0 TOJYYCHHUIO, COOMPAHUI0 W U3YYCHUI0O XHUMHUYECKHX CBOWCTB
ra3000pa3HbBIX BEIIECTB: YIJIEKUCIOTO Ta3a, aMMHUaKa;

® DAcCMO3HaBATh OMBITHBIM MMyTEM ra3000pa3HbIe BELIECTBA: YITIEKUCIBINA a3 U aMMHUAK;

® XapaKTEpPU30BaTh B3aHUMOCBS3b MEKY COCTABOM, CTPOCHUEM U CBOMCTBAMH METAJIOB;

® Ha3pIBaTh OPraHUYECKHE BeIlIecTBa Mo WX ¢GopMmyle: METaH, dTaH, dTUJICH, METaHOJ, JTaHOJI,
MJIMLEPUH, YKCYCHAsl KHCIIOTa, aMUHOYKCYCHasi KHCJIOTa, CT€ApUHOBAs KHUCJIOTA, OJEWHOBAs KHUCIIOTA,
TJII0K033;

® OILICHMBATH BIUSHUE XUMUYECKOTO 3arpsA3HEHNS OKPYXKAIOIIEH CPEAbl HA OPraHU3M YEJIOBEKa;

® TPaMOTHO OOpaIIaThCs C BEIIECTBAMHU B TOBCEAHEBHOM KH3HU

® OIpENesATh BO3MOXKHOCTH IMPOTEKAHUs PEAKLIMM HEKOTOPBIX IPEACTABUTENEH OPraHUYECKHUX
BEILIECTB C KUCIOPOJAOM, BOAOPOJIOM, METAJJIAMUA, OCHOBAHUSIMH, IAJIOT€HAMH.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYUTHCH:

® 8bI0GUCAMD U NPOBEPAMb IKCHEPUMEHMATILHO SUNOME3bl 0 XUMUYECKUX CBOLUCMBAX Beljecme Ha
OCHOBe UX COCMABA U CMPOEHUs, UX CNOCOOHOCMU 8CMYNAMb 8 XUMUYeCKUue peakyuu, o xapakmepe u
NPOOYKMAX pa3iuyHblX XUMUYECKUX PeaKyull;

® Xapakmepuzoeamv eewjecmea NoO COCMAgy, CMPOEHUI0 U CBOUCMBAM, YCMAHABIUBAMb
NPUYUHHO-CIEOCMBEHHBLE CE53U MEHCOY OAHHBIMU XAPAKMEPUCMUKAMU BEUeCMBA,

® CcoCmagnamos MOJNEKYAApHble U NOJHble UOHHble YPAGHEeHUsl N0 COKPAWEHHBIM UOHHBIM
VPABHEHUAM,

® NPOCHO3UPOBAMD cnocobHocmob seujecmaa NpoABIAMb OKUCTIUMETIbHbLE unu
80CCMAHOBUMENbHBLE CEOUCMBA C YUemOM CIeneHell OKUCIEeHUsL 2JIeMEHMO08, 8X00AUUX 8 €20 COCMA8;

® COCmagnAms YpasHeHUs peaxyuil, COOMEEeMCMEYWUX NOCIe008AMENIbHOCMU NPe8paeHUl
HeOp2aHU4ecKux 8ewecme pa3iuuHblx Kiaccos,

® guidgUeAMb U NPOBEPAMb IKCHEPUMEHMATbHO 2UNOmMe3bl O pPe3yIbmamax B030elcmaeus
PA3UUHBIX )aKMOPo8 HA U3MeHeHUe CKOPOCMU XUMUYECKOU peaKyuul,

® UCNONB306aMb  NPUOOPEemeHHble 3HAHUA Ol  IKON02UHEeCKU 2PAMOMHO20 NOBEOeHUsl 8
oKpyaHcaroueli cpeoe;



® UCNONBL306aAMb NPUOOPEMEeHHbLE KNI0Uesble KOMNeMeHYUU NPU GbINOIHEHUU NPOEKMO8 U YYeOHO-
UCC1e008amenbCKUX 3a0a4 no U3Y4eHUr0 C8OUCMS, CNOCoD08 NOYYeHUs U PACNO3HABAHUS BeUeCmE;

®  00BLEKMUBHO OYECHUBAMb UHPOPMAYUIO O 8EUIECMBAX U XUMUYECKUX NPOYECCaxX,

® Kpumuyecku OMHOCUMbC K HNCeBOOHAYYHOU UHGOpMayuu, He00OpOCO8eCmMHOU peKiame 6
cpeocmaax maccosou ungopmayuu,

® 0CO3HABAMb 3HAYEHUE MeOPemudecKux 3HAHUL N0 XumMuu OJisl NPAKMU4eCcKou OesmeibHOCmU
yenoeexa,

® co30asamv MoOeiu U cxemvl Ol peuleHUss YYeOHbIX U NO3HABAMENbHbIX 3a0ay, NOHUMAMb
HeobXo00UMoCmb COON00eHUsI NPeONUCAHUL, NPediiacaemblX 8 UHCMPYKYUSIX N0 UCHONb308AHUIO JIeKAPCME,
cpedcms ObImoBoU Xumuu u op.

Conep:xaHue y4eOHOT0 npeaMera « XUMHSA»

B cucreme ecTecTBEHHOHAYYHOTO OOpa30BaHUS XMMHS KaK y4eOHBIN MpeIMeT 3aHMMAeT BaKHOE
MECTO B TO3HAaHUHM 3aKOHOB HPUPOJbI, (HOPMUPOBAHUM HAYYHOW KAPTHUHBI MHUPA, CO3/IaHUU OCHOBBI
XUMHUYCCKUX 3HaHPII>'I, HCO6X0,HI/IMLIX JJISL HOBCGI[HCBHOﬁ JKU3HH, HABBIKOB 310POBOI'0 U 6630HaCHOFO JIIsL
YeJloBeKa U OKpYXKalolleil ero cpeabl 00pas3a )KU3HHU, a TAK)KE B BOCIIUTAHUU dKOJIOTUYECKON KYJIbTYPBHI.

VYcemenHocTs HN3YyUCHUA XHUMHUH CBsA3aHAa C OBJIAACHUCM XHUMHYCCKUM SA3BIKOM, CO6JHOI[CHI/ICM
npaBmwi  Oe3omacHOM  pa®OThl MpPH  BBINOJIHEHUM  XUMHYECKOTO  SKCIIEPUMEHTa, OCO3HAHHEM
MHOTI'OYUCJIEHHBIX CBSI3€il XUMUHU C APYruMud nNpeaMeTaMu IMKOJbHOI'O Kypca.

[IporpamMma BkiIrO4aeT B ce0si OCHOBBI HEOPTaHMUECKON U OpraHuuecKkod xumuu. ['1aBHOU uieeit
IMporpamMmmsal ABJIACTCA CO3JaHUC 6330BOF0 KOMIIJICKCa OIMOPHBIX 3HAHUHU 110 XUMHH, BBIPAKCHHBIX B (bopMe,
COOTBETCTBYIOIIEH BO3pPACTy 00YyJarOIIMXCS.

B copepxaHuM aHHOrO Kypca IpEJCTaBIEHbl OCHOBOIIONAralOUIMEe XUMUYECKUE TEOPETHUUYECKUE
3HAHUA, BKJIIOYAIOIINE M3yYE€HUE COCTaBa M CTPOEHUS BEIIECTB, 3aBUCMMOCTU MX CBOWCTB OT CTPOEHUS,
MIPOTHO3UPOBAHUE CBOMCTB BEIIECTB, MCCIEAOBAaHUE 3aKOHOMEPHOCTEM XMUMHUYECKUX TIPEBpAlICHUN U
MyTel ynpaBlieHUS UMU B LIEISAX MMOJIyYE€HHUs BEIIECTB U MaTEPHAIIOB.

TeopeTnyeckyl0o OCHOBY H3y4Y€HHS HEOPTaHMYECKOM XHUMHHU COCTABIISIET aTOMHO-MOJIEKYJISIPHOE
yuenue, [lepuonnyeckuit 3akon /.M. MeHaeneeBa ¢ KpaTKUMHU CBEACHHSIMH O CTPOCHHMM aTOMa, BUIAX
XUMHAYECKOU CBs3H1, 3aKOHOMEPHOCTAX IMPOTCKAHUA XUMHYCCKUX peaKHHﬁ.

B wu3yueHun kypca 3HAUMTENbHAs pPOJIb OTBOAUTCS XMMHYECKOMY HSKCIEPUMEHTY: MPOBEACHUIO
MPAaKTUYECKUX H JIA0OpaTOPHBIX pPAOOT, OMHCAHUIO PE3YJIHTATOB YUYEHWYECKOTO OSKCIEPUMEHTA,
COOJTIOICHUIO HOPM U TIPaBHII O€30MacHOM paboThl B XUMUYECKON Tab0paTopuu.

Peanuzanust naHHOW mporpamMmbl B mpoliecce OOydeHHUs I03BOJIMT OOYy4aroUIMMCs YCBOUTH
KJIIFOYCBBIC XUMHUYCCKNUE KOMIICTCHIWHW U MTOHATH POJIb U 3BHAYCHUEC XUMUHN CPEAN APYIUX HAYK O IIPHUPOAC.

WN3ydyenne mnpenmera «Xumus» B 4acTH (OPMHUPOBAaHHA y OOy4aroUmMXcs  HAy4yHOTrO
MHUPOBO33PEHHUs, OCBOCHHUS OOIIEHAyYHBIX METOJOB (HaONIOJICHHWE, U3MEpPEHHe, OSKCIIEPUMEHT,
MOI[CJ'II/IpOBaHI/Ie), OCBOCHHUSA MPAKTHUYCCKOTO MPUMCHCHUS HAYYHBIX 3HAaHUH OCHOBAHO Ha MCKIIPECAMETHBIX
cBs3sIX C mpeameramu:«buonorusy, «['eorpadus», «ctopusy», «Jluteparypa», «Maremaruka», «OCHOBBI
0€30MaCHOCTH KU3ZHEIACATENbHOCTHY, «PyccKuil s3b1Kk», «PU3nKa», «IKOIOTUS.

IlepBoHaya/bHBIEe XMMHYECKHE TIOHATHSA

IIpenmer xumuu. Tena u BemectBa. OCHOBHBIE METOABI MO3HAaHUS: HaONIO/IEHUE, HW3MEPEHUE,
skcriepuMenT. dusnueckre U XxuMudeckue sapiieHusa. HYuctele BemecTBa U cMecu. CriocoObl pa3aeneHus
cmeceil. Atom. Monekyna. XUMHUUECKUN 3J1€MEHT. 3HAKH XUMUYECKUX 2JI€MEHTOB. [IpocTeie 1 cioxHbIE
BelecTBa. BanmeHTHOCTh. 3aKOH IMOCTOSIHCTBA COCTaBa BellecTBa. XuUMHUYeckue (popmynbl. MHIEKCHI.
OTHocuTeNbHAS aTOMHAs M MOJIEKYJIIpHas Macchl. MaccoBas 1011 XUMUYECKOTO 3JIEMEHTA B COEAMHEHUN.
3aKOH COXpaHEHMsS MacChl BEIIEeCTB. XUMHUeckHe ypaBHeHUA. KodpduimeHTsl. YciaoBUS U NPU3HAKU
IIPOTEKAaHNs XUMHUUYECKUX peakuil. Mosb — eAMHNIIAa KOJIMUYECTBA BelecTBa. MospHas macca.

Kucaopoa. Bogopon

Kucnopon — xumudeckuil aneMeHT U npocroe BeniectBo. O30H. CocraB Bo3ayxa. dusnueckue u
XUMHUYECKHe CBOMCTBa Kuciopoja. [lonydenue u npumeHenne kuciopoaa. TemnoBoit 3hpexT XuMuaeckux
peakuumii. [ToHsTHE 00 HK30- U SHIOTEPMUYECKUX peakuuax. Bomopon — XUMUYECKUH 3JIEMEHT U IPOCTOe
BenlecTBo. du3nyeckue M XUMUYECKHE CBoicTBa Bojaopoaa. [lomydenuwe Bojgopona B jabopaTopuu.
[Tonmy4yenue Bogoposa B mpoMsbliuieHHOCTH. [Ipumenenne Boopona. 3akoH ABorapo. MossipHblil 00beM



ra3oB. KauecTBeHHBIC peakIiny Ha ra3000pa3Hbie BemecTBa (KUCI0po, Boaopoa). OObEeMHbBIE OTHOIIECHUS
ra3oB IIPU XUMHUYECKUX PEAKIIHIX.
Bona. PacTBopbl

Bona B npupone. Kpyrosopor Boasl B mpupoge. dusmyeckne U XUMHUYECKUE CBOMCTBA BOJBI.
PactBopsel. PacTBopumocTs BemecTB B Boje. KoHieHTpanus pacTBopoB. MaccoBast 10Ji1 paCTBOPEHHOTO
BELIECTBA B pacTBOPE.

OcCHOBHBIE KJIACChI HEOPTAHUYECKHUX COeIMHEeHHU

Oxcunel. Krnaccuduramus. Homenknarypa. @Du3MdecKue CBOWCTBA OKCHIIOB. XHUMHUYECKHE
cBoiictBa okcunoB. Ilonydyenne n npumenenue okcuaoB. OcHoBanus. Knaccudukanus. Homenknartypa.
®usnyeckue cBoiicTBa ocHoBaHUM. [loyuenne ocHoBaHMi. XMMHUUYECKHE CBOMCTBA OCHOBaHUM. Peaknus
Hertpanu3anuu. Kucnorel. Knaccudukanusa. Homenknarypa. @usnueckune cBocTBa KUCIOT. [lomyduenue
Y IPUMEHEHUE KUCIOT. XMMHYECKHUE CBOMCTBA KUCIOT. UHauKaTopel. MI3MeHEeHne OKpacKu HHAUKATOPOB B
pasnuunbix cpenax. Comu. Kiaccudukanms. Homenkmnarypa. @uszndeckue cBoiicTBa cojieid. [lonydenue u
IIPUMEHEHHUE coJied. XHMMHM4YECKUE CBOWMCTBA cosied. ['eHermueckas CBs3b MeEXAy  Kiaccamu
HeopraHuyeckux coeauHeHui. [Ipobiema 6e30mMacHOro UCHOIb30BAHUS BEIIECTB U XUMUUYECKUX PEaKIuil
B IOBCEIHEBHOW >HW3HHU. TOKCHYHBIE, TOPIOYME U B3PHIBOONACHBIC BellecTBa. bhITOBas XuMMUUECKast
IPAMOTHOCTB.

Crtpoenue atoma. [lepuoanyecknii 3aK0H U MEPUOAUYECKAS CHCTEMAa XUMHUYECKHUX 3JIEMEHTOB

JA.A. MenneneeBa

Crpoenue aroma: sJIpo, dHEpreTudeckuil ypoBeHb. CocTaB sijipa aroma: MPOTOHBI, HEUTPOHBHI.
N3oronel. [lepuoanueckuit 3akon [I.1. MenneneeBa. [lepuonnueckas cuctemMa XMMHYECKUX 3JIEMEHTOB
J.M. MenneneeBa. ®@u3nyecKuil CMBICI aTOMHOTO (TOPSAKOBOIO0) HOMEpPAa XMMHUYECKOIO 3JIEMEHTA,
HOMEpa TIpYIIbl U NEepUoia NepUoanYecKor cucTembl. CTpOeHHE SHEPreTMUYEeCKUX YPOBHEW aTOMOB
nepBbix 20 XMMHYECKHX OJJIEMEHTOB mepuonuueckoit cucrembl J[.M. MenneneeBa. 3aKOHOMEPHOCTH
W3MEHEHUsI CBOMCTB AaTOMOB XHMMHMYECKUX HJIEMEHTOB M HMX COCIMHEHHM Ha OCHOBE IIOJOKEHHS B
nepuoanueckoi cucreme .M. MenneneeBa u ctpoenusi aroma. 3Hauenue llepuoguueckoro 3axona J[.1.
Menneneena.

CTtpoeHue BellecTB. XUMHUYECKAs CBSA3b

DNEeKTPOOTPULIATETLHOCTh aTOMOB XHMMHUYECKHX 3JeMEHTOB. KoBaleHTHass XUMHUYECKas CBS3b:
HeroJsipHas ¥ nojsipHasi. [loHsTHEe 0 BOJAOPOIHOM CBSI3U U €€ BIMSHUU Ha (PU3UUECKHE CBOMCTBA BEIIECTB
Ha mpuMepe BoAbl. MoHHas cBs3b. MeTannnueckasi CBsi3b. THITBI KPUCTANIMYECKUX PEIIETOK (aToMHas,
MOJICKYJIIpHAsi, HWOHHAs, METAJUIMYecKas). 3aBUCUMOCTh (PU3WYECKMX CBOWMCTB BEMIECTB OT THIA
KPUCTAJUTMYECKOUN PEIIETKH.

XuMHn4yecKue peakuuu

[IonsATHE O CKOPOCTHM XUMHYECKOM peakuuu. PakTopsl, BIHSIOLNIME HAa CKOPOCTh XUMHUYECKOU
peakiuu. [Tonstie o karanuzarope. Knaccupukanus XUMHUECKUX pEAKIUN MO pa3TUYHBIM MPU3HAKAM:
YUCITy W COCTAaBY HCXOJHBIX U TIOJIYYCHHBIX BEIECTB, M3MEHEHHUIO CTENEHEW OKHCIICHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB; MOIJIONIEHUIO WM BBIACICHUIO 3HEPTUU. DJIEKTPOJIUTHYECKAs JUCCOLMAIUSL.
OnekTponuThl U HedNeKTponuThl. Monbl. KaTtnonsl m aHmoHsl. Peaknuu MOHHOTO OOMEHa. Y CIIOBHS
MPOTEKaHUs peaKklMii MOHHOTO OOMEHa. DIEKTPOJUTHYECKas IUCCOLMAIMS KHUCIOT, IIENoYe U colei.
Crenenp okucienus. OnpeeneHne CTENEeHN OKUCICHUS aTOMOB XMMHUYECKUX JIEMEHTOB B COCTUHCHHUSIX.
Oxucnurens. BoccranoButens. CylHOCTh OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Hemeranasl IV — VII rpynn u ux coeauneHus

[TonoxeHne HeMETalIOB B MEPUOJAMYECKOM cUcTeMe XuMuueckux snemeHToB [[.M. Menneneena.
OO0mue cBoicTBa HEMETAIIOB. [ ajoreHsl: PU3NYecKue U XUMU4eckre cBoicTBa. CoeTMHEHUS TaIOTeHOB:
XJIOPOBOJIOPOJI, XJIOPOBOJIOpOJHAsT KuciaoTra U ee conu. Cepa: ¢uU3MYECKHEe U XMMHYECKHE CBOWCTBA.
CoenuMHEHUs Cephl: CEPOBOAOPOA, CYIbGUABI, OKCUIbI cepbl. CepHas, CepHUCTass U CEPOBOJOPOJIHAS
KHUCJIOTHI M UX CONU. A30T: pu3myeckue m xumuueckue cBoiicTBa. AMmmuak. Comu aMMOHUSA. OKCHIBI
azoTa. AzorHas kucinota u ee comu. Dochop: ¢duzmueckue u xuMudeckue cBoicTBa. CoeanHEHUS
dbocdopa: oxcun pochopa (V), oprodochopHas KucioTa U ee conu. YTIaepoa: Pu3ndeckne 1 XUMHIECKHe
CBOMCTBA. AJUIOTpOmuUs yriepojaa: anMmas, rpadur, kapouH, ¢ymiepersl. CoequHEHHs YTIIepoaa: OKCHUIbI
yraepona (I1) u (IV), yronbras kuciiora u ee conu. KpeMHUE 1 €ro COeTMHEHHS.

MeTa/uibl M UX COeTHHEHUS



[TonoxxeHne MeTayuioB B MEPUOAMYECKONM cUCTeMe XuMuuyeckux sieMeHtoB JI.M. Menneneena.
Mertaisl B ipupojie U odire crnocodsl ux nomydenus. O6mue pusnyeckue cBorcTBa MetamuioB. Oomue
XMMHYECKHE CBOMCTBA METAIOB: PEAKIMHM C HEMEeTallJIaMH, KHUCIOTaMH, COJISIMU. OJEKTPOXUMUYECKUI
psin HampspkeHuid MetayuioB. [lenodynsie MeTamibl u ux coenuHeHus. lllenodyno3zeMenbHbIE METAIUTBI U UX
coequHeHus. AmoMUHUNA. AMOTepHOCTh OKcuAa U ruapokcuaa amomuHus. XKenezo. CoeauHeHUS
JeJie3a U UX CBOMCTBA: OKCHUJIbI, TUAPOKCH bl U cou xxenesa (11 u 111).

IlepBoHayajibHBIE CBeIEHNsI 00 OPraHUYeCKHUX BelllecTBAaX

[lepBoHayasbHbIE CBEACHHUS O CTPOCHHHM OPraHUYECKUX BEIIECTB. YTJIEBOJOPOJBI: METaH, 3TaH,
3TIIeH. ICTOYHWKH YTIIEeBOJAOPOIOB: IPUPOIHEINA Ta3, HePTh, yroiab. Kucnopoacoaepkanime coeTnHEHUS:
COUpPTHl (METaHOJ, ATAHOJ], TJIMUIEPHUH), KapOOHOBBIE KHCIOTHI (YKCYCHAs KHCIOTa, aMHHOYKCYCHas
KHCIIOTa, CTEApPUHOBAS ¥ OJICMHOBASI KUCJIOTHI). BHOIOTHYECKH Ba)KHBIC BEIIECTBA: JKUPBI, TIIFOK03a, OCIIKH.
XUMUYECKOe 3arpsi3HEHUE OKPYKAIOUIeH cpeibl U ero MOoCiaeICTBUS.

Tunbsl pacyeTHbIX 32/1a4:

1. BeluucieHnue MaccoBOM JOJMM XMMHYECKOTO »dJeMeHTa 1o ¢GopMylie COEIUHEHUS.

YcTanoBneHue npocreiiien GopMyIibl BEIIEeCTBa 0 MACCOBBIM JOJSIM XUMUYECKHUX 3JIEMEHTOB.

2. BpruncieHus mo XMMHYECKUM YPaBHEHHUSM KOJIMUYECTBA, 00beMa, Macchl BELIECTBA IO
KOJIMYECTBY, 00bEMY, Macce peareHTOB WU MPOJAYKTOB PEaKLUU.

3. Pacuet MaccoBoii 101U pacTBOPEHHOTO BEIIECTBA B PacTBOPE.

TeMbl J1a00PATOPHBIX U MPAKTHYECKHUX PabOT:

1. JIaGopaTopHOe 0060pyAOBaHUE U TPHUEMbI OOpAIICHHS] C HUM.

[IpaBuiia 6e30macHoil paboThl B XUMUYECKOH J1a00paTOpUH.

OuncTKa 3arps3HEHHON MOBapEHHOM COJIH.
[Ipu3Haku mpoTEeKaHUs XUMUYECKUX PEAKITHIA.
[Tonydenue KucaOpoaa U U3Y4EHUE €r0 CBOWCTB.
[Tonydyenue BOgOpO1a M U3yYEHHE €TO CBOKCTB.
[Ipurorosnenue pacTBOPOB C OIIPENEIEHHON MaCCOBOM J10JIEW pacTBOPEHHOIO BEIIECTBA.
Pemenne oskcnepuMeHTaNbHBIX 3afad 1o TeMe «OCHOBHBIE KIJIACChl HEOPTaHMYECKUX
COCTUHEHUNY.
8. Peakuuu nosHoro ooMeHa.
9. KauecTBeHHBIE peaKIMK Ha MOHBI B paCTBOPE.

Noabkwn

10.  TlomydeHnue aMMHUaKa v U3y4EHHE €TO CBOMCTB.

11.  TlomydeHue yriaeKucioro ra3a M U3yudeHue ero CBOMCTB.

12. Pemenue skcniepuMeHTanbHbIX 3a1a4 no Teme «Hemeramnst IV — VII rpynn u ux
COCIIMHEHUI.

13. Pemenue SKCHICPUMCHTAJILHBIX 3a1a4 110 TEMC «MeTasabl U MX COSINHECHUS»



3. TemaTuueckoe IJIAHUPOBAHHUE C YKA3aHUEM KOJIHYECTBA YaC0B, 0OTBOAUMBIX HA OCBOCHHE

KaKI0M TeMbl

8 kiace
Ne Tema Koa-Bo
n/n 4acoB
| Beenenwe (4 gaca)
1. Ipeaver xumuu. IpeBpamenue BemecTB. OCHOBHbLIE MeTOAbl MO3HAHMA: HadaogeHue, | 1
u3MepeHue, IKCIePUMEHT
2. Ponb xuMuu B ’Ku3HU YenoBeka. Kpatkuii ouepk B UCTOPUU XUMHUHU 1
3. 3HaKU XUMHYECKUX AeMeHTOB. [leproanueckas cucreMa XUMUYECKHUX 3neMeHToB J[.M. 1
Meneneesa.
4, Xumuueckne popmynsl. OTHOCUTETHHBIE MOJIEKYJISIPHBIE 1 MOJISIpHBIE Macchl. KonmnyectBennprii | 1
cocras BeriecTBa. [I[poBeeHne pacyeToB 1Mo XUMIYECKUM (HOopMyIaM: MacCOBOH JOIH
XUMHYECKOTO JICMCHTA B BEIICCTBE
Il. ATOMBI XMUMHUYECKHX SJIEMEHTOB(8 4acoB) 1
5. OCHOBHbIE CBEZICHHS O CTPOSHUH aTOMOB. V30TOTIBI. 1
6. CTpoeHue AIICKTPOHHBIX 000JI0YCK aTOMOB. 1
7. CTtpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB. 1
8. HNonnas cBs3b 1
9. KoBanentHas xumudeckast CBs3b (ITOJIIpHAs U HETIOJIAPHAST ) 1
10. | KoBajeHTHasi XMMHYeCKasi CBA3b (MOJISIPHASA U HEMOJISPHA) 1
11. | MeTajanyeckas CBS3b. 1
12. | O0o0men e U cucTEMATH3AIUS 3HAHUI. 1
111 ITpocteie BemecTBa. Amtorponus (6 yaco) 1
13. | [IpocTeie BemecTBa MeTalIbl M HeMeTaluibl. X cBoiicTBa. 1
14. | Moub - equHALIA KOJIUYECTBA BELECTBA. 1
15. | MoasipHblii 00 €M ra3os. 1
16. | Pemenue 3agaq 1
17. | Pemwenue 3anau 1
18. | O06oOLIEHNE U cUCTEMATU3ALNAS 3HAHUN 1
CoennHeHne XUMUYECKUX 3eMeHToB (14 Jac)
19. | Crenenb okucieHusi. OCHOBHbIE KJIACCHI HEOPTaHUUECKUX COCIUHEHHIM 1
20. | Oxkcuapl. 1
21. | Oxcupsl. 1
22. | OcHoBaHus 1
23. | OcHoBaHus 1
24. | Kucnotsr 1
25. | Kucnorsr 1
26. | Conm 1
27. | Comnn. 1
28. | Kpucraminueckue penieTki. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA 1
29. | Yucrele BeulecTBa U cMecH. MaccoBble H 00beMHBIE 10J1H KOMIIOHEHTOB B CMECH. 1
30. | Pemenne pacuetHbix 3ana4 (Pacder MaccoBoii 4O PACTBOPEHHOTO BEIIECTBA B PACTBOPE.) 1
31. | [loxroroBka K KOHTPOJILHOM paboTe 1
32. | KontponbHas pabota 1o teme «COeTUHEHUS XHMUYECKUX IIEMEHTOBY 1
WsmeHeHus, mpoucxosinue ¢ Berectsamu (11 gacos)
33. | ®usnyeckue sIBICHIUS B XUMUHU. Pa3nenenne cmecei. 1
[IpupoaHbie cMecH: BO3AYX, IPUPOIHBIN I'a3, He(PTh, TPUPOIHBIC BOIBI.
34. | Xumuueckue peakiyn. [IoHITHE 0 XHMUYECKOM aHaM3e U CHHTE3e. 1
35. | YpaBHeHHs XMMHYECKHX peaKuii. 3aKOH COXPaHEHHUsI MACChI BEIECTB 1
36. | PacueTnl M0 XUMHYECKMM YPABHEHUAM (KOJHYECTBA BEUIECTBA, MACCHI WU 00beMAa M0 1
KOJIMYeCTBY Bell[eCTBA, MACCHI MU 00bEMa OTHOT0 U3 PeareHTOB HJIU MPOIYKTOB
peakuumn).
37. | Peakuuu pasnoxenus. [IoHITHE 0 CKOPOCTH peakiuii U KaTanu3zaropax. [IpoBeneHue 1
XUMHYECKUX PEAKIUI ITPU HATrPEBAHUHU.
38. | Peakuuu coenunenus. llenouku nepexomaos 1




39. | Peakmuu 3amemenusd. Psig akTHBHOCTH METAJLIOB. 1
40. | Peaxiuu oOMeHa 1
41. | Tumsl XMMUYECKHX pEaKIMi Ha MpUMepe CBOMCTB BoAEL. [loHsTHE O rHApONHN3E. 1
42. | O0oOIIeHre U CUCTeMAaTH3aIus 3HaHU 10 Teme: "VI3MeHeH s, TPOUCXOISIIUE C BeIeCTBaMu'" 1
43. | KontponbHas pabora 1o teMe «3MeHeHus, IPOUCXOISAINNE C BEIIECTBAMUY 1
Ipocreiimmue onepannu ¢ BemecTBamu (4 yaca)
44, | Ilpaxtnaeckas padora Nel "IIpasuna T.b. mpu pabote ¢ BemecTBamu. [Ipuemsr obpamenus ¢ 1
nab0paTOpHBIM 000PYIOBAHUEM
45. | IlpakTnyeckasi padora Ne2 ""AHaau3 MoYBLI M BOABI". 1
46. | IpakTuyeckasi padora Ne 3 "IIpu3HaKu XUMHYECKHX peaKiuii'. 1
47. | Ilpaxtuaeckas pabora Ned "[IpuroroBienne pacTBopa caxapa M OIpe/eIeHne MacCOBON JT0NIH 1
caxapa B pacTBOpPE, B3BCIIINBAHUECY.
PactBopenue. PactBopsl. CBoOMCcTBa pacTBOPOB 3JeKTponToB(21 gac) 1
48. | DIEKTPOIUTHI ¥ HE 3JCKTPOJIUTHL 1
49. | TO/I, ee 0CHOBHbIE MOJ0MKEHHS 1
50. | Kuciorsl. Ux knaccudukanus 1 cBoicTBa. HAMKATOPHI
51. | Kucaorel. Ux kinaccudukanus 4 cBoiicTBa 1
52. | OcHoBaHWMsl, X KIacCHU(UKAII U CBOHCTBA 1
53. | OcHoBaHus, uX KJaccuUKALUs U CBOICTBA 1
54. | Okcuppl, UX KIaccUPUKAIUs U CBOWCTBA 1
55. | Okcuppl, UX KIaccUpUKANUs U CBOWCTBA 1
56. | Comnu. Ux xnaccudukanus 1 CBOHCTBA. 1
57. | Comu. Ux xnaccudukanus u cBoiicTBa. [loiyueHue KpUCTaioB COJICH. 1
58. | 'enetnueckas CBs3b
59. | 'eneTnueckas CBs3b 1
60. | O6o0menue u cucTeMaTH3aKs 3HaHUH 110 Teme: "PacTBopsl. PacTBopenue". 1
61. | IIpakTuyeckas padora Ne5 "YciioBusi IPOTEeKAHUA XMMUYECKUX PeaKIMil MexKTy 1
pacTBopaMu 3J1eKTPOJIUTOB'.
62. | IIpakTnyeckasi pagora Ne6 ""CBoiicTBa OKCH/I0B, KHCJIOT, OCHOBAHUIi U cojieii, onpenenenne | 1
XapakTepa cpeabl
63. | [IpaxTmueckas pabora No7 "PemeHne skcriepriMeHTATBHBIX 3a/1a4". 1
64. | KontposbHas pabota 1o teme: "PactBopsl. CBOMCTBA pacTBOPOB 3JICKTPOIUTOR". 1
65. | AHaJn3 KOHTPOJILHOW paboTEHI. 1
66. | Knaccudurarys xumudeckux peakiuid. OKUCINTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.
67. | CoiicTBa N3y4EHHBIX KJIACCOB B CBETE OKHUCIUTEIFHO-BOCCTAHOBUTENLHBIX PEAKIIUIA 1
68. | Pemenue 3anau. [Tlonsenenue uToros roga 1
HIpugpmom evioenenwvt ypoku, nposooumsie c oovopyoosanuem «Touxa Pocmay
9 kaacc
Ne i/ Tema ypoka Koa-Bo
4acoB

| Beenenue. O01mas XapakTepUCTHKA XUMHMYECKHX 3JIEMEHTOB M XHMMYEeCKHX

peakuuii. lleppoguyecknii 3axkon u Ilepuoanyeckasi cucreMa XMMUYECKUX JIEMEHTOB
1. . Menneneesa (10 1)

1 XapakTepUCTHKa XUMHUYECKOTO 3JIEMEHTa Ha OCHOBAaHHMH €ro nojoxeHus B [lepuonuueckoit 1
cucteme JI. . Menneneera

2. CBoiicTBa OKCH/IOB, KHCJIOT, OCHOBAaHMH M COJE€H B CBET€ TEOPWUH JIIEKTPOIUTHUECKOM 1
JUCCOLUAINY ¥ OKUCIIEHHA-BOCCTAHOBIICHUS

3. AmM(oTepHbIe OKCUIBI U TUAPOKCHIBI 1

4. [lepuognueckuit 3axoH u Ilepuognueckas cucrema JI. . MenneneeBa B cBeTe y4eHUs O 1
CTPOEHHH aTOM

5. XUMHYECKasi OpraHu3alys )KUBOK U HEXUBOM IIPUPOJIbI 1

6. Knaccudukanus XuMHIECKUX PEAKIHHA MO Pa3INIHBIM OCHOBAHUSAM 1

1. IloHsATHE 0 CKOPOCTH XUMHUYECKOH peakuun 1

8. Karanmzatopst 1

9. O06o00u1eHue U cucTeMaTu3alus 3HaHuil 1o reMe «BBenenue» 1

10. Konrponbnas padoraNel o reme «BBenenue» 1

MeTtamiasbl (184.)




11. [Tonoxenne ameMeHTOB-MeTaIOB B Ilepmommueckoit cucteme [[. M. Menneneea u 1
0COOEHHOCTH CTPOEHHs UX aToMOB. Du3nueckue cBoicTBa MeTanioB. CIuiaBsl

12. XuMH4ecKue CBOMCTBAa METaNIOB 1

13. Mertamnnsl B npupoze. O0mmue crnocoObl UX MOITyYeHHs 1

14, Pemenwne pac4eTHBIX 33124 ¢ IOHATHEM MaccoBasi OIS BHIXOJA MPOIYKTa 1

15. IoHsiTHE 0 KOPPO3WH METAJLIIOB 1

16. Ilemouynaple METAIIBL: 00IIAs XapaKTePUCTHKA 1

17. CoenrHEHUS MENOYHBIX METAJIIOB 1

18. [lerouHO3eMETbHBIE METAUIBL: O0IIas XapaKTEPUCTHKA 1

19. CoeauHeHUs HIET0YHO3EMEJbHBIX METAJIIOB 1

20. AJIOMUHHHA — TIEPEXOMHBIA 3reMeHT. PU3NYecKne W XMMUYECKHEe CBOWMCTBA AITFOMHHUS. 1
[lony4eHue u npuMeHEHNE aTFOMUHIS

21. CoenuHeHus aNIOMUHUS — OKCHU] M THAPOKCH], WX aM(OTEPHBII XapakTep. 1

22. [Ipaktuueckas padora Nel OcymiecTBieHnE HENOYKH XUMHUYECKUX TPEBpaIIeHUH 1

23. Kenezo — anement VIl rpynnsl nodounoii moarpynnel. @usnyeckue 1 XuMHYECKHe 1
cBoOlcTBa xkesie3a. HaxoxkaeHue B mpupoje.

24. Coenunenus xeje3a +2,+3 UX KaueCTBeHHOe onmpenesieHne. ['eHeTndyeckue psiabl Fe +2 1
u Fe +3

25. 25 IpakTrueckas padota Ne2 ITomyueHre U CBONCTBA COCTUHEHHUI METAIIIIOB 1

26. [IpakTnueckas pabora Ne3 Pemienne sKcrepUMEHTaNbHBIX 3a7jad Ha pPAcllO3HaBaHHUE U 1
MOJTyYCHUE COCIUHEHUI METaJJIOB

27. O000111eHME 3HaHUN 110 TeMe «MeTauIbD 1

28. Konrponbnas pabota Ne2 mo Teme «MeTaibiy» 1
Tema 3. Hemerasuisl (284.)

29. OO0mas xapaKTepuCTHKa HEMETAJLIOB 1

30. OO011e XMMUYECKHE CBONCTBA HEMETAILIIOB. 1
Hemerannsl B mpupoze u Coco0bl X MOTyYSHHUS

31. Bognopon 1

32. Bona 1

33. I'anorennl: 001as XapaKTePHUCTUKA 1

34. CoenuHEHUS raJIoreHOB 1

35. [Ipaktnueckas padora Ne4 Pemenue skcriepuMeHTanbHBIX 3a1a4 1o Teme «lloarpynma 1
rajJOreHOB»

36. Kucnopon. Crpoenue aroma, amuioTponus. XUMHYIECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpe/Ib 1
U €T0 TMOCIIE/ICTBUSL.

37. Cepa, ee puznueckre 1 XUMUYECKHE CBOWCTBA 1

38. Coenunenus cepbl. CepoBoaopoaHasi Kuciora u ee cojiu. Oxcuasnl cepsl (1V) u (VI), nx 1
NnoJIy4eHue, CBOICTBA M MPUMEHEHHe.

39. CepHast KHCIIOTa KaK 3JIEKTPOJINUT U €€ CONH 1

40. CepHasl KHCJI0Ta KaK OKHCJINTENb. [loydYeHne 1 npuMeHeHne CepHON KHCJIOThI 1

41. [Ipaktnueckas padora Ne5 Pemenue skcriepuMeHTanbHbIX 3a1a4 1o Teme «lloarpynma 1
KHCIIOPOJIay

42. A3OT 1 ero cBOHCTBa 1

43. AMMHAaK H ero coequHenusi. CoJim aMMOHUS 1

44, Oxkcuanl a30Ta 1

45, A3OTHasI KHCIIOTa KaK AJIEKTPOJIUT, € MPIUMEHEHNE 1

46. A30THasl KHCJIOTA KAK OKHCJINTEIb, €€ moJlydeHne 1

47. ®ocdop. Coennnenns gocdopa. IlonsaTe o pocopHbIX ynoopeHHIX 1

48. VYraepon. CtpoeHue aroMa, aJuIOTPOIUS, CBOMCTBA MOAN(UKALIMN, TpUMEHEeHHUE (anmas, 1
rpadur)

49, Oxcusl yriiepoja. 1

50. VYronpHast kucnoTa u e€ conu. KapOoHaThl, Kak CTPOUTENBHBIE U MTOIETIOYHBIE MAaTePUAIIbI: 1
MeJI, MpaMop, U3BECTHSK. JKeCTKOCTh BOJIBI M1 CIIOCOOBI €€ YCTpaHEeHHSI.

51, Kpemunii 1

52. Coenunenus kpemHus: CHIIMKAThI, KaK CTPOUTETbHBIE U TIOIEIIOYHbIE MaTepHAIIbI: CTEKJIO. 1
HEMEHT.

53. CunukaTHast IPOMBIIIIEHHOCTh 1

54, I[pakTuyeckasi padora Ne 6 IlosryueHue, coOnpaHue U pacno3HaBaHUE Fa30B 1

55. O60061menue o Teme «Hemeramibn 1




56. Kontponbnas padota Ne 3 o reme «Hemeramibn»y 1
Opranunyeckue BeniecTsa (9 yacos)

57. [IpenmMer oprannueckoil xumuu. BaneHTHOCTH 1

58. [IpupoaHbIe HICTOYHUKH YTIICBOJOPOAOB: HE(Th U MPUPOAHBIA ra3, HX IPUMEHEHHE. 1

59. YrieBomopoas! (amkaHbl), (ATKEHBI W aTKHHBI) 1

60. CoupThl 1

61. Kap6oHoBbIe KHCITOTHL. YKCYCHAS KHCIOTa-KOHCEPBAHT MUIIEBHIX POIYKTOB 1

62. Crnoxusie a¢upsl. XKupsl. beitoBas xumudeckast rpaMoTHOCTE. [Ipo0iemsr 6e3omacHOTO 1
WCTIONB30BaHMSA BEIIECTB M XUMUYECKUX PEaKLUil B IOBCETHEBHOM KHU3HH.

63. AMUHOKHUCIOTHL. bemkn 1

64. Yraesoasl. KanopuiiHocTs :KHPOB, 0€JIKOB U yIJI€eBO/I0OB. 1

65. [Monumepsl. TokcHYHBIE, TOPIOYNE U B3PBIBOOMACHBIC BEIIECCTBA. 1
OG6o001IeHNE 3HAHUI TI0 XMMHH 3a KYPC OCHOBHOM 1IKOJIbI (3 yaca)

66. IIepunonnueckuii 3axoH u Ilepuoauueckas cuctema /. 1. MeHaeneeBa B CBETE TEOPUU 1
CTPOCHUS aToMa

67. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB U MX COSAMHEHHH B MEPHOIaX U TpyIax 1
B CBETE MPEJICTABICHUI O CTPOCHUU aTOMOB 2JIEMEHTOB. 3HaueHue [lepuoiaeckoro 3aKoHa

68. Buner xumMuaecKuX CBSA3€H M THUITBI KPUCTAJUIMYECKUX PEIIeTOK. B3anMOCBsI3b CTPOCHUS H 1

CBOICTB BemiecTB. | eHeTHUYeCcKue pAabl METaJJIa, HEMETAJIJIa U IEPEXOJHOI0O METali1a

HIpugpmom evioenenwvt ypoku, nposooumsie ¢ oo6opyoosanuem «Touxa Pocmay




[Ipunoxenue 1 .

PEAJIN3AIIAA OBPA3OBATEJILHBIX ITIPOTPAMM ECTECTBEHHOHAYYHOM U TEXHOJIOTMYECKOM HAITPABJIEHHOCTEM 170
XUMHH C UCITIOJIB30OBAHUEM OBOPYJOBAHUS HEHTPA «TOUKA POCTA»

8 Ki1ace
Ne Tema Conepxanue LleneBast ycraHoBKa ypoka | Kommue | OcHOBHBIC BUIIBI IESITENBHOCTH OOyyaronuxcst Ha | Mcrmonp3oBaHHOE
.10 CTBO ypoke obopynoBaHue
JacoB
1 IIpenmer xumuu. IIpakTrdeckas pabota | 3HaAKOMCTBO C OCHOBHBIMH | 1 ‘YMeHwue monb30BaThCs HAarpeBaTeNbHBIMA Jlatunk TemnepaTypsl
IIpeBpalueHne BEMIECTB. Ne 1 «M3yuenue METOIaMH HayK{ npudbopaMu (TepMomapHsIii), CIUPTOBKA
OCHOBHBIE METOJIBI CTPOEHMS [NITAMEHI
TIO3HAHMSA: HAOJIOICHHE,
N3MEpECHNE, SKCIIEPHMEHT
YucTele BenecTa u JlaGopaTopHBIil ONBIT OKcnepruMeHTaIbHOE 1 YMeTh OTIMYaTh BOAONPO BOJ HYIO BOLY OT Jarauk
cMmecu. MaccoBsle 1 Ne 4 «Omnpenenenue oTpezieIeHue JUCTHJUTNPOBAHHOM, 3HATh, TOYEMY IS 3JIEKTPOIIPOBOAHOCTH,
00BEMHBIE TOJIN BOJIOIIPOBOIHOM H JUCTHJUTNPOBAHHOM 1 MPOBEICHUS YKCIIEPUMEHTOB HCIIOIB3YIOT M pOBOI MUKPOCKOTI
KOMITOHEHTOB B CMECH. JUCTHUTMPOBaHHON BOJIONIPOBOTHOH BOZBI JHCTHJUTMPOBAHHYIO BOY
BOJIBD)
46 Jlpaktuyeckast padora Ne | JleMOHCTpAI[IOHHBIH N3yueHne xumMu4eckux 1 YMeTh oTin4aTh GU3NUECKUE MPOLECCHI OT Jatuuk Temneparypsl
3 "IIpu3Haky XUMHAYIecKux | dKkcrepuMent Ne 1 SIBIICHUN XUMHYECKIX PEaKMi3HATE, YTO NP NPOTEKaHNHU | TIATHHOBHIAIprubop ams
peaknmii”. «Brinenenne u PeaKIii MOJIEKYJIbI BELIECTB pa3pyIIaloTcs, a OIIBITOB C JIEKTPUIECKIM
TOTJIOIIEHHE TeTIa — ATOMBI COXPAHSAIOTCS (JUIsl BEIIECTB C TOKOM
MPHU3HAK XUMHYECKON MOJIEKYJISIPHBIM CTPOCHUEM
peaxkuu
35 YpaBHEHUS XUMHUYECKUX JleMOoHCTpalnOHHbII OKCIIepUMEHTAIIFHOE 1 3HaTh GOPMYINPOBKY 3aKOHA M YMETh Becbsl a51eKTpOHHBIE
peakuii. 3aKoH sKkcriepuMenT Ne 3 . JIOKa3aTeIbCTBO JCHCTBHS MPUMEHSTD €T0 Ha NMPAKTHUKE, TIPH PEIICHUN
COXpaHEHHS MacChl «3aK0OH COXpaHeHHUs 3aKOHa pacdETHBIX 3a/1a4
BEIIIECTB MacChl BEIECTBY
51 Kucnotsr. Nx IIpaktnueckas pabota | CuHTE3 COIM U3 KHCIOTHI 1 ‘YMeTb IpOBOAUTE IIPOCTEHIINE CUHTESBI Hudposoii MUKpocKon
KIaccupuKaIs 1 Ne 2 «Ilomydenne W OKCHJa MeTajlia HEOPraHMYECKHUX BEIIECTB C HCIIOJIb30BAHUEM
CBOICTBA MEJIHOTO KyHopoca WHCTPYKIIMU
53 OcHoBaHus, UX Ipaktuueckas pabora | ChopmupoBath 1 YMmets onpenensats pH pacTBopoB Hartuuk pH
Kiaccudukanys u Ne 4 «Onpenenenune pH | mpezacrasnenune o pH
CBOICTBA PacTBOPOB KHUCIIOT U Cpenbl KaK
nieno4en» XapaKTEePUCTHKU
KHCJIOTHOCTH PacTBOpPa
45 IMpakTnyeckas pabora Ne2 | JlabopaTopHbIii OTBIT Hcnonb3oBath 1 YMeTb onpenensTh KUCIOTHOCTh II0YB Hartuuk pH
" AHaIU3 TTOYBEI ¥ BOJBI". Ne 11 «Omnpenenenne [IOJTyYEHHBIE 3HAHUS IS
KHCJIOTHOCTHU MOYBBI» OTIpe/ieeHUs
KHCJIIOTHOCTH PacCTBOPOB
12 O06o00eHue u JleMOHCTpalMOHHBII IToxa3aTs 3aBUCUMOCTB 1 VYMeThb onpenensTs TUI KPUCTALIHYECKUX Jatunk Temneparypsl
cucTeMaTH3auus 3HaHuil. | onbIT Ne 6 (hu3MYECKUX CBONCTB PEmETOK 10 TeMIepaType MIaBIeHUs MIaTUHOBBIN, aTYUK
«Temnepatypa BEIIECTB OT TUIA TeMIepaTypbl TEPMONAPHBIN




TUTaBJICHHUS BEIIECTB C XMMHUYECKOH CBSA3U
Pa3sHBIMU TUIIAMHU
KPHUCTATITMIECKUX
PELIETOK»
49 T3/, ee ocHOBHBIE JleMOHCTpanOHHBIH IMoxazats, uto 1 3HAaTh, 9TO PACTBOPEHUE — PHUIUKO-XUMUICCKUN Jatunk temmeparypsi
MOJIOXKEHHUS onbIT Ne | «TennoBoit | pacTBOpeHHE BELIECTB IpoleccYMeTh 3KCIEePUMEHTAIBHO ONpPeeaTh IUTATHHOBBINA [aTunK
3¢ peKT pacTBOpeHHUs uUMeeT psJ] IPU3HAKOB NIEKTPOJIUTHL U HEAJIEKTPOJIUTHI 3EeKTPONPOBOJHOCTH
BEIIIECTB B BOJE» XUMUYECKOM
[Ipaktiyeckas pabora | peakunnBsenenue
Ne 1 «Onexrponutsl u MOHSATHH «QJIIEKTPOJIUT» U
HE3JIEKTPOJIUTHI «HEDJIEKTPOJIUT
9 xiacc
No Tema Copepxanue eneBas yctaHOBKa Komuuects | OcHOBHBIC BUJIBI ACATEIBHOCTH OOy4aromuxcst | Mcmoab3oBaHHOE
LI ypoka 0 9acoB Ha ypoKe obopyznoBaHHe
7 [MonsTre o ckopocTn HemoHcTpanuonasle | M3y4nTh 3aBHCHMOCTD 1 3HaTb 3aBUCUMOCTh CKOPOCTH PEaKIUH OT [Tpubop g wuTocTpanun
XMMHYECKOH peakuun ombIThl Ne 2 CKOpPOCTH pEaKIMU OT pa3nuuHbIX PaKTOPOB — TEMIEPATYPHL, 3aBHCHUMOCTH CKOPOCTHU
«/3y4yeHune BIUSHHS | pa3nuuHBIX PAKTOPOB KOHIIEHTPAIH pPearupyrolinx BeIIecTB, XUMHYECKOH peaKkIuu OT
pas3nnuHbIX (pakTopoB KaTaJln3aTopa, IPUPOBI BEIIECTB, MO ! yCIIOBHI
Ha CKOPOCTh CONPUKOCHOBEHHS BEIIECTB
peaxnum)
19 {enouno3 JlabopaTopHEIif OITBIT | DKCIEPHIMEHTAIBEHO 3HaTbh CBOMCTBA COEUHEHMI KaJlbLIUs U €r0 HaTtuuk
3HaTh cBOIiCTBa Ne 11 YCTaHOBUTb 3HAUEHUE B IPUPOJE U )KU3HU YEIIOBEKA 3JIEKTPOIPOBOJHOCTH,
COEJIMHEHHH KaJIbIUS U «Bzaumonencreue o0Opa3oBaHue CpeHeEN U MarHuTHas Mellajika, mpuoop
€ro 3Ha4YeHHE B IPUPOJIE U | W3BECTKOBOM BOABI C | KUCIIOI COMH JUTS TIOJTYYEHUS Ta30B UIH
KM3HU YeJIOBeKa YTIJIEKHCIIBIM Ta30M» arnmapat Kunmna
23 XKenezo — anement VIII JlabopaTopusrii omeiT | MccenoBats mporiece 1 3HaTh, 9TO MPOLECC KOPPO3UU METAIIIOB Jatunk naBieHUs
IpyMIEl HOO0YHO Ne 12 «Oxucnenue 3IEeTPOXUMHUUECKON IPOTEKAeT B IPUCYTCTBUH BOJBI U KHCIOPOA .
noArpynmnsl. @u3ndeckue | xKeje3a BO BIAXKHOM KOPPO3HH Kelle3a B 3HaTh (haKTOPBI, YCKOPSIOUINE ITPOIIECC
1 XUMHYECKHE CBOMCTBA BO3IyXe» BO3/yXe KOppO3HuHU
xkenesa. HaxoxxnaeHnue B
MIPUPOJIE.
33 Ianorensr: oOmas JleMOHCTpaMOHHBIA | DKCIIepUMEHTAIFHOE 1 3HaTh QU3NUECKUE U XUMHYECKUE CBOWCTBA Armmapart 11 IpoBeaeHUS
XapaKTepUCTHUKA ombiT Ne 3 n3ydeHue GU3NIECKUX U rajloTeHOB . Y METh 3alHUChIBATh YPABHEHUS XUMHYECKHX MIPOLECCOB
«M3yuenue XUMHUUYECKUX CBOWCTB peakLuii raJJloreHoB ¢ MeTaJUIaMH, (AIIXP
(u3MIecKuX u xJiopa HEMEeTaJUIaMH, UX Pa3InIHYI0 OKHCIUTENbHYIO
XMMHYECKHX CBOICTB CIIOCOOHOCTB
XJI0pa»
18 CoennHEeHHs CepHl. Hemonctpannonnsnii | M3yunts mabopatopusie | 1 3HaTh 1ab0opaTOpHBIE CIIOCOOBI TTOTYUEHHS Armmapart 11 IpoBeACHUS

CepoBosopoIHAs KHCIIOTA
u ee conu. OKCUIBI cepsl
(IV) u (VI), ux
MOJIy4eHHE, CBOWCTBA U
IPUMECHEHHE.

onbIT: «[lomydenue
cepoBoJOpoIa U
U3YUYCHHE €T
CBOMCTBY .
JlaGopaTopHbIit

CIIOCOOBI TIOJTyYEHUS
CepoBOJOPOA, ET0
CBOMWCTBA U CBOMCTBA
cynbhumoB

CEpOBOJIOPOAA, €r0 GUIUIECKUE U XUMHUCCKUC
CBOICTBa . YMETh MIPOBOAUTH KAUE€CTBEHHbBIE
peakuuy Ha CeEpOBOJOPO.L U CONH
CEPOBOAOPOTHON KUCIOTHI, COCTABIISAThH
COOTBETCTBYIOIINE YPABHEHNS XUMHYECKIX

XMMHUYECKHUX PEeaKIHi
(AITXP), mpubop s
TIOJTY4EHHS Ta30B WK
anmnapat Kumnna




ombIT: «CuHTe3

peakiuit

CEepoBOOPOAA .
KauecTtBenunsie

peakuuu Ha

CepoBOJOPO U

CyIbGUAB»

40 CepHasi KHCIIOTa KaK HemoHcTpannonHbsd | V3yduTh cBOMCTBA 3HaTh Pr3HYecKue M XUMUYECKHE CBOICTBA Ammapart Ui IpOBeICHHS
okucnurenb. [lonydenne n | ombiT Ne 4«l3yueHne | cepHHCTOTO rasa CEPHUCTOrO raza . YMeTh 3alHChIBaTh xuMudeckux peaknnit (ATIXP
NIPUMEHEHUE CePHOMN CBOICTB CEPHHUCTOTO ypaBHEHHS peakIuii ra3a ¢ BOAOH, co
KHCJIOTHI rasa u CepHHCTOMN LIeI0YaMHu

KHCJIOTBD)

43 AMMHAK ¥ €T JlabopaTopHsIif OMBIT | DKCHEPHUMEHTAIBEHO 3HaTh, YTO PACTBOpP aMMHaKa B Bojie — ciabblii | JlaT4mK 31eKTpOIpOBOAHOCTH
coequaenus. Conu Ne 9 «OcHOBHBIE JI0Ka3aTh 3JIEKTPOJIUT . YMETh ONPEACIIATh 3TO CBOUCTBO
aMMOHHS CBOMCTBa aMMHaKa» MIPUHAIC)KHOCTD C IOMOUIBIO IATYUKA IJIEKTPOIIPOBOAHOCTH

pacTBOpa aMMHaKa K

CJ1a0bIM 3JIEKTPOIUTAM

44 Oxcuzsl a30Ta HemoHcTpanuonasle | M3y4nTs 3HaTh NPOMBIIIIICHHbIC U Ta00paTOPHBIE TepMope3nucTOpHBIN TaTIUK

omnbIThl: «IlomyyeHne | TpOMBIIITIEHHBIE U crioco0bl Tony4eHus okcuza asora (1V), ero TeMIlepaTypsl, 1aT4uk pH,
okcuaa asora (IV) u J1a00paTOPHBIEC CIIOCOOBI (usnUecKue U XMMUYECKUE CBONCTBA . YMETh JIATYUK DJIEKTPOTIPOBOTHOCTH,
H3Y4YCHUE €TO TIOJIYYCHHA OKCU A COCTaBJIATb COOTBCTCTBYIOIINE YPABHCHUA armapar ajid IpoOBCACHUA
CBOMCTBY; asora (IV), ero XUMHUYECKHUX peaKinii . YMeTh OOBICHITh XUMHUYECKUX peakLui
«OKHCJIeHNE OKCHIa | CBOWCTBA, IPUMEHEHHUE B npuMenenne okcuaa azota (1V) B (AITXP), marHuTHaA
azota (II) no oxcuna MIPOU3BOJICTBE a30THOM MIPOU3BOJICTBE @30THOM KUCIOTHI Mellagka
azota (IV)»; KHUCTIOTHI
«B3aumopeicteue
okcuza azora (IV) ¢
BOJION U
KHCJIOPOJIOM,
MOJy4Y€HHE a30THOMN
KHCIIOThD»

46 A30THast KHCJIOTa KaK [MpakTryeckas OKCIEepUMEHTAIBHO YMeTh NCTIONB30BaTh HOHOCETIEKTHBHBIC JlaTank HUTPaTHOHOB
OKHUCITUTENb, €& pabota Ne 4 OTIPEICNIUTH COJIEPKaHNe JATYMKH JUIs OTIPE/IeNICHNs] HOHOB
MOJTyIEeHNE «OmnpeneneHue HUTPAT-HOHOB B

HHUTPAT- HOHOB B pacTBopax
IIUTATCIIPHOM

pacTBope




