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1. Ilnannpyemble pe3y/abTaThl 0CBOCHHUSI Y1eOHOT0 npeaMeTa « XuMH»

[InanupyeMble pe3yiabTaThl ONUPAIOTCA Ha BeayllHe IeJeBble YCTAHOBKH, OTpa)arollue
OCHOBHOHM, CYIIHOCTHBIH BKJIAJ] M3Y4aeMOW NPOTPaMMbl B pa3BUTUE JIMYHOCTU OOYYaIOUIMXCS, HX
CIOCOOHOCTEH.

B cTpykType miaHupyeMbIX pe3yJIbTaTOB BIAEISIETCS CJIedyolue rPyninbl:

JInyHOCTHBIE Pe3y/IbTATHI [IPE/ICTABICHBl B COOTBETCTBUU C TPYIIION JIMYHOCTHBIX PE3YIbTATOB U
PacKpbIBAIOT U JIETAIU3UPYIOT OCHOBHBIE HAIIPaBIEHHOCTU ATUX pPe3ynbTaToB. OLieHKa JOCTUKEHUS 3TON
IPYyNIbl [JIAHUPYEMBIX DPE3YJIbTAaTOB BEIETCS B XOJi€ MPOLENyp, AONYCKAIOIIMX IPEeAOCTaBICHUE U
WCIIOJIb30BAHNE HCKJIIYUTEIbHO HelepCcOHu(UIMPOBAHHON HHpOpMAaIIHK.

MeranpeaMeTHble pe3yJbTaThl IPEICTABIECHBI B COOTBETCTBUU C MOATPYIIIAMU YHUBEPCAIBHBIX
yUeOHBIX JEHCTBHIA, PACKPBIBAIOT W JCTATM3UPYIOT OCHOBHBIC HAIPABICHHOCTH METaNpPEIMETHBIX
pe3yabTaToOB.

IIpenmeTHble pe3yabTaThbl MPEICTaBICHbBl B COOTBETCTBUU C TPYNIAMU PE3yJbTaTOB y4eOHOTO
MpeIMeTa, pacKpbIBAOT U JETATU3UPYIOT UX.

[IpenMeTHBIC pe3ynbTaThl IPUBOAATCS B OJI0OKaX «BBIMTYCKHUK HAYIHTCS» U «BBITYCKHHUK MTOTYYHT
BO3MOYHOCTb HAYYUTHCSD.

[Inanupyemble pe3ynbTaTbl, OTHECEHHbIE K OJIOKY «BBINYCKHUK Hay4duTCsS», OpPUEHTUPYIOT
MOJIb30BATENs B TOM, JOCTH)KEHHE KaKOTO YPOBHSI OCBOEHHUS y4EOHBIX JEMCTBUI C M3yd4aeMbIM ONOPHBIM
y4eOHBIM MaTepHaioM OXKHMJAeTcsi OT BbITycKHUKA. KputepusiMu orOOpa pe3ylbTaToB CIyKaT UX
3HAYUMOCTb [UIsSl pEIIeHHs OCHOBHBIX 3aJau 00pa3oBaHUS Ha JaHHOM YpPOBHE U HEOOXOJMMOCTH JUIS
MOCJIEYIOIEro O0y4eHMs, a TakKe IOTEHIMadbHAs BO3MOXHOCTh HMX JIOCTHXKEHHS OOJBIIMHCTBOM
oOyuaroniuxca. MHbIMU cioBamu, B 3TOT OJIOK BKJIIOYAaeTCsd Kpyr y4eOHBIX 3ajad, MOCTPOEHHBIX Ha
OTMIOPHOM Y4eOHOM MaTepuaje, OBJIAJIEeHHE KOTOPHIMU NPUHIMUIHAIBHO HEOOXOIUMO JJIsi YCIEIIHOTO
0OyYEeHHS U COIMAIU3AIIN U KOTOPHIE MOTYT OBITh OCBOSHBI BCEMHU 00YJarOIITHXCS.

JlocTkeHre IUTAaHUPYEMBIX pe3yJbTaTOB, OTHECEHHBIX K OJOKYy «Bwinycknux Hayuumca»,
BBIHOCHUTCS HA UTOIOBOE OLIEHUBAHUE, KOTOPOE MOXKET OCYIIECTBIIATHCA KaK B X0€ 00y4eHHUs (C TOMOIIbIO
HAKOIUICHHOM OIIEHKU WU MopTdesns WHAUBUIYalbHBIX JOCTH)KEHHI), TaK U B KOHIIE OOydeHUs, B TOM
yuciie B (hopMe rocy1apcTBEHHON UTOTroBoM aTTectaunu. OeHKa JOCTHKEHU S TUNIaHUPYEMbBIX pe3yIbTaToB
3TOTO OJIOKa Ha YpPOBHE BEIETCA C TOMOINBIO 3aJaHuii 0a30BOTO YPOBHS, a Ha YPOBHE JCHCTBUH,
COCTaBIISIIOIIUX 30HY OMKalWIIero pa3BUTHS OOJIBIIMHCTBA OOYYArOIIMXCS, — C IOMOINBIO 3aJaHui
MOBBIIIEHHOTO YPOBHS. YCHEIIHOE BBINOJHEHUE OOydYaloUUMUCS 3aJaHuii 0a30BOTO YPOBHS CIYKHUT
€IMHCTBEHHBIM OCHOBAHHMEM Ui TOJIOXKUTEIBHOTO pEIIeHHUs BOMpOca O BO3MOXKHOCTH Iepexoia Ha
CIIEYIOIIUN YPOBEHb OOyUCHHUS.

B Onoke «BuinyckHux nonyuum 603MONCHOCMb HAYYUMbBCAY TPUBOJATCS IUIAHUPYEMbIe
pe3yNbTaThl, XapaKTEPU3YIOLIUE CUCTEMY Y4eOHBIX NEWCTBUN B OTHOUICHUHM 3HAHUN, YMEHH, HABBIKOB,
pacIIUPSIONIUX U YIIYONSIOMMX MOHMMAaHUE OMOPHOrO y4eOHOro Marepuana WIM BBICTYNAIOIIUX KAk
MpOMEAeBTUKA JJs JalbHEHMIIEero Wu3ydyeHUs MpeaMeTa. YPOBEHb JOCTHIKCHHM, COOTBETCTBYIOLIUN
IUTAHUPYEMBIM Pe3yJbTaTaM 3TOro OJIOKa, MOTYT MPOJIEMOHCTPUPOBATH OTIENIbHbIE MOTHBHUPOBAHHBIE U
criocobHble oOyuwaromiuecs. B moBcenHEeBHON mNpakTUKe MpENnoJaBaHUs LEIH JaHHOro OJoka  He
OoTpabaThIBAlOTCA CO BCeMU 0e€3 HMCKIIOYEHHS OOYYaloIIMMUCA KaK B CHUJIY IOBBIILIEHHOW CII0)KHOCTH
y4eOHBIX JEHCTBUH, TaKk W B CHJIY IOBBIIICHHON CIIOXKHOCTH Yy4eOHOro Marepuaia W/HWIN ero
MPOIEEBTUYECKOIO XapakTepa Ha JaHHOM YpoBHe oOydyeHus. OLleHKa JOCTH)KEHHUS IUIAHUPYEMbIX
pe3yJIbTaTOB  BEAETCA NPEUMYILECTBEHHO B XOJ€ NPOLEAYp, JOMYCKAKOIMUX MPENOCTaBICHUE U
UCIOJb30BAHNE HCKIIOYUTEIBHO HenepcoHUupUuupoBaHHON HHpopMmanuu. COOTBETCTBYIOIIAs TpyIIa
PE3YJIBTAaTOB B TEKCTE BBIJECIIEHA KYPCUBOM.

3amaHus, OpPHEHTUPOBAHHBIE HA OLEHKY JOCTMKEHUS IUIAHHUPYEMBIX pe3yJabTaToB M3 OJIoKa
«BBIITYCKHUK NOJIyYUT BO3MOYKHOCTb HAyUUTHCS», MOTYT BKJIIOUaThCSl B MAaT€pHalIbl NTOTOBOTO KOHTPOJIS
O6moka «BbImycKHUK HayduTcs». OCHOBHBIE L€ TAaKOIO BKIIOUEHMS — MPEAOCTaBUTh BO3MOXKHOCTb
oOyJaromumcs MpoJEeMOHCTPUPOBATh OBJIaJeHUE 0o0yiee BHICOKUM (IO CPaBHEHMIO ¢ 0a30BBIM) YpOBHEM
JOCTH)KEHUH U BBISIBUTH AWHAMHUKY POCTAa YHCICHHOCTH HauboJiee MOAroTOBIEHHBIX oOydatrouuxcs. [lpu
9TOM HEBBINOJIHEHUE OOYYaIOIIMMUCS 3aJaHUl, C TOMOIIbIO KOTOPBIX BEAETCS OILIEHKA JOCTHKEHUS
TUTAHUPYEMBIX PE3YJIbTaTOB JAHHOTO OJIOKA, HE SBJISETCS MPENATCTBHEM IS Mepexosa Ha CIeIyIOUn
ypoBeHb 00yueHus. B psje ciydaeB JOCTH)KEHUE IUTAHUPYEMBIX PE3yIbTaTOB 3TOTO OJI0Ka IIes1eco0o0pa3Ho
BECTH B XO/JI€ TEKYILET0 U MPOMEXYTOYHOTO OLIEHUBAHUS, a MTOJyYeHHbIE pe3ybTaThl (PUKCUPOBATH B BUJIE



HAKOTJICHHOM OIeHKH (Hampumep, B (opme moprdens AOCTIKEHHI) M YYUTHIBATh IPU ONpPEICTICHUU
WTOTOBOM OLICHKHU.

[TonoOHast cTpykTypa HpEACTaBICHUS IJIAHUPYEMBIX PE3yJabTaTOB MOAYEPKHUBAET TOT (aKkT, YTO
IpU OpPraHM3aluu 00pa30BaTEIbHOTO TPOIECCAa, HANPABICHHOTO HA pEAIM3ALUI0 U JOCTHKCHHE
IUTAHUPYEMBIX Pe3ylbTaTOB, OT yUHUTENsS TpeOyeTcs MCHOJIb30BAHUE TAaKUX IMEAArOrHUYECKUX TEXHOJIOTHH,
KOTOpBIE OCHOBaHBI Ha T pepeHIranuy TpeOoBaHUN K IOArOTOBKE 00yJarOIIuXCsl.

JIMYHOCTHBIE Pe3yJbTaThl OCBOEHHUS Y4eOHOI0 MpeaMeTa «XHUMHUI»:

1. Poccuiickasi rpakIaHcKass WACHTHYHOCTB: MAaTPUOTHU3M, YBaXKeHHE K OTEUecTBy, MPONUIOMY U
HACTOSIIEMy MHOTOHAaIIMOHAIBHOTO Hapoaa Poccuu. Oco3HaHME 3THUYECKOH NMPHHAIICKHOCTH, 3HAHUE
WCTOPHH, S3bIKA, KyJbTYPHI CBOETO HApOJia, CBOET0 Kpasi, OCHOB KyJIbTYpPHOTO Hacienusi HapoioB Poccun n
YeJIOBEUECTBA; YCBOGHHE TI'yMAaHHCTUYECKUX, JIEMOKPAaTHYECKUX W  TPAJUIHMOHHBIX IEHHOCTEU
MHOTOHAIIMOHAILHOTO pOCCHIiCKOTO obmiectBa. OCO3HAHHOE, YBAXKHUTEIBHOE M JI0OpOXKEIATEIbHOE
OTHOIIIEHHWE K IEHHOCTSIM HapoJoB Poccuu u HaponoB mupa. UyBCTBO OTBETCTBEHHOCTH M JIOJTA TEPET
Ponunoi.

2. OTBETCTBEHHOE OTHONIEHHE K Y4YeHHI0. ['OTOBHOCTH W CIOCOOHOCTh OOYYAIOMIMXCS K
CaMOPAa3BUTHIO U CaMOOOpPa30BAaHHIO HAa OCHOBE MOTHBAIlMM K OOydeHHIO W TMo3HaHWIO. OCO3HAHHBIN
BBIOOp W TOCTPOCHHUE NAbHEHIIEH HHINBUIYyaTbHON TpaeKTOpHH 00pa3oBaHMs Ha 0a3e OPUEHTUPOBKU B
mupe mnpodeccrii ¥ TPOPEeCCHOHANBHBIX MPEIIMOYTEHHH, C YY4ETOM YCTOMUYMBBIX MO3HABATEIBbHBIX
WHTEPECOB, a TAaKXKe HAa OCHOBE ()OPMHPOBAHUS YBAXHUTEIHHOTO OTHONICHUS K TPYAY, Pa3BUTHS OIBITA
YUYaCTHsI B COIIMATBHO 3HAYUMOM TPYIIC.

3. ChopMHPOBAHHOCTH IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW IPAKTHKH, YYHTHIBAIOIIETO COIMAIBHOE, KYIBTYpHOE, S3BIKOBOE,
JyXOBHO€ MHOT000pa3re COBPEMEHHOTO MUpa.

4. Oco3HaHHOE, YBAXKUTEIbHOE U J0OpOKEIaTeIbHOE OTHOUIEHHE K JIPYTOMY 4YeJIOBEKY, €ro
MHEHHUIO, MHUPOBO33PEHUIO, KYJIbTYpe, S3bIKY, Bepe, TPaXJaHCKON MO3UIUH; K HCTOPHH, KYJIbTYype,
peNUruu, TpagulusaM, si3bIKaM, HEHHOCTAM HapoJ1oB Poccun u Hapo1oB Mupa. ['0TOBHOCTE U cTIOCOOHOCTH
BECTHU JMAJIOT C IPYTUMHU JIIOJIbMU U TIOCTUTaTh B HEM B3aUMOIIOHUMAaHMSL.

5. OCBOEHHOCTh COIMATIBHBIX HOPM, MPaBUJI MOBEICHUS, POJiei U (OpM COIMATBHOW >KM3HU B
Ipymnmax M cooOIllecTBax, BKIIOYash B3pOCIble M COLMANBHBIE COOOIIECTBA. YYacTHE B UIKOJBHOM
CaMOYNpaBJIE€HUH U OOIIECTBEHHOM KU3HU B Tpeleiax BO3PACTHBIX KOMIETEHIMH C Yy4eTOM
PErHOHANBHBIX, STHOKYJIBTYPHBIX, COIIMATBHBIX M SKOHOMHUYECKUX CIIOCOOHOCTEH.

6. Pa3BUTOCTH MOpAJIBHOIO CO3HAHMSI U KOMIIETEHTHOCTH B DPELICHHMH MOpaJbHBIX MpoOiieM Ha
OCHOBE JIMYHOCTHOTO BHIOOPA, CPOPMUPOBAHHOCTH HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO MOBEICHUS,
OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHBIM MOCTYIIKaM.

7. ChopmMupoBaHHOCTP KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIICHHH U COTPYIHUYECTBE CO
CBEpPCTHHUKAMHM, JETbMHU CTapIlero M MIAJALIEro BO3pacTa, B3pOCIBIMU B IIpoliecce 00pa3oBaTeNbHOM,
OOLIECTBEHHO MOJIE3HO, yueOHO-HUCCIeI0BATENbCKON, TBOPUECKON U APYTUX BUJOB AEATEIHHOCTH.

8. CdhopMHpOBaHHOCTH LIEHHOCTH 30pOBOTO0 W 0Oe3omacHoro obpasa KHW3HH; YCBOCHHE MpPaBUI
WHIUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOT0 MOBEICHHUS B UPE3BbIYAMHBIX CUTYAIIUAX, YIPOKAIOIINX
YKU3HU U 37J0POBBIO JIIOJIEH, MPABUJI MMOBEACHUS Ha TPAHCIIOPTE U HA JOPOTax.

9. CdopMUPOBAHHOCTh OCHOB JKOJIOTUYECKON KYIBTYpBl, COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO 9KOJIOTHYECKOTO MBIIUICHHUS, HAIMYHE OIBITa SKOJOTHYECKH OPUEHTHPOBAHHOU pedieKCHUBHO-
OIICHOYHOM M MPAKTUYECKON NESATEIbHOCTH B dKU3HEHHBIX CUTYAIUX.

10. Oco3HaHue 3HAUYEHUS CEMbM B JKM3HU YeNIOBEKAa M OOIeCTBa, MPUHIATHE LEHHOCTH CeMEeHHOMN
KU3HU, YBAKUTEIBHOE U 3200 TIIMBOE OTHOIIIEHUE K UJI€HAM CBOEH CEMbH.

11. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHMS 4Yepe3 OCBOCHHE XYJI0’KECTBEHHOTO HACNEHs HapoJ0B
Poccun u mmupa, TBOpUYECKO# IESITENHHOCTH ICTETHYECKOTO XapakTepa (dCTeTHYEecKOoe, dMOIMOHATBHO-
LIEHHOCTHOE BHJIEHHE OKPYKAIOIIEr0 MHUPA; CHOCOOHOCTh K 3MOIMOHAIBHO-LEHHOCTHOMY OCBOCHMIO
MHpPa, CAMOBBIPKECHHUIO).

MeTtanpeaMeTHbIe Pe3VIbTATHI OCBOEHHS YUeOHOr0 npeaMeTa « XUMHUI»:

MetanpeaMeTHbIE Pe3yIbTaThl BKIIOUAIOT OCBOCHHBIE O00YJAIONIMMUCT MEXKIPEAMETHbIE MOHSATHUS
Y YHUBEpCAIIbHbIE YUeOHbIC NEHCTBUS (PETyIATUBHbIE, IO3HABATEIbHbIC, KOMMYHUKATUBHEIE).

Me:xnpeamMeTHble NOHATHS

YcrnoBuem  GOpMUPOBAHUS  MEKIPEAMETHBIX TOHSTHH, Takux, Kak cucrema, (akr,
3aKOHOMEPHOCTb, (DEHOMEH, aHajlu3, CHUHTE3 SBIAETCS OBJIAJCHHE OOYYaIOUIMMHCA OCHOBaMHU




YUTATENIbCKOM KOMIETEHINH, PUOOPETEeHHE HAaBBIKOB padOThl ¢ MH(OpMaIyed, yuactue B IMPOEKTHOU
nearenbHOoCcTH. Ha ypokax mo yueOHOMYy mpeaMery «Xumus» Oyaer mNpoAoDKeHa paboTa Mo
(OpPMHUPOBAHUIO M PA3BUTHIO OCHOB YMTATeNbCKON KommeTeHuuu. OOydaroniyecs OBIAICIOT YTCHUEM
KaK CpEACTBOM OCYILIECTBJIEHMSI CBOUX JAJbHEHWIIMX IUIAHOB: IPOJOJDKEHUS O0O0pa3oBaHuUd U
camo00pa3oBaHusl, 0COZHAHHOTO IJIAHUPOBAHUSI CBOETO aKTyaJIbHOTO M MEPCHEKTUBHOIO Kpyra YTeHHs, B
TOM YHCJIe JOCYrOBOTO, TIOJTOTOBKM K TPYAOBOH M COLMATBHOW JEATEIHHOCTH. Y BBIMYCKHUKOB OYIeT
chopmMupoBaHa MOTPEOHOCTh B CUCTEMAaTHUYECKOM YTEHHH KaK CPEJICTBE MO3HAHUSA MUpa M ceOs B 3TOM
MHpE, TAPMOHU3AIMHN OTHOIICHHUH YeJIOBeKa U 00IeCTBa, CO3/ITaHUU 00pa3a «IOTpPeOHOTO Oy TyIIeroy.

[Tpu n3ydenun ydeOHOTO mpenmera «XUMHS» 00yJaroIIUecsl YCOBEPIICHCTBYIOT MPUOOpPETEHHBIC
Ha TIEPBOM YPOBHE HABBIKU PadoThl ¢ HHGopmanueii u nonoiaHsaT ux. OHU CMOTYT paboTaTh C TEKCTAMH,
peoOpa3oBBIBATh U MHTEPIPETHPOBATH COACPIKAIILYIOCS B HUX UH(OPMAIIHIO, B TOM YHCIIE:

- CHCTEMaTH3HpOBaTh, COIMOCTABIATh, AHAIM3HPOBATh, 0000IIaTh ¥ HHTEPIPETUPOBATH
nH(OPMALIHIO, COIEPKALYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTaX;

- BBIIETATH TJIABHYI0 U M30BITOUYHYIO HH(OPMALIMIO, BBIOJHATH CMBICIOBOE CBEPTHIBAHUE
BBIJIENIEHHBIX (PaKTOB, MBICIEH; MPEACTABIATh UH(DOPMAILIMIO B CXKATON CIOBECHOW ¢dopme (B BUIE MlaHa
WJIM TE€3UCOB) U B HAIJISIIHO-CUMBOJIMYECKOi (hopme (B Bue Tabuull, TpaduyecKiuX CXeM U Juarpamm, Kapt
MOHSATHUN — KOHIIENTYaIbHBIX JUATPaMM, OMTOPHBIX KOHCTIEKTOB);

- 3aTI0JIHATH U JIOTIONHSTH TaOJIULIbI, CXEMBI, IUAarPaMMbl, TEKCTHI.

B xone u3ydyenust yueGHOro npeamera «XUMHUsS» oOydaromuecs MPUOOPETYT ONBIT MPOEKTHOMH
NesiTeILHOCTH  Kak  ocoOoit  ¢dopmbl  y4eOHOW  paboThl, CHOCOOCTBYIOIIEH  BOCHHUTAHHUIO
CaMOCTOSITEIBHOCTH, WHUIUATUBHOCTH, OTBETCTBEHHOCTH, MOBBILIEHUIO MOTHUBALMU U 3PPEKTUBHOCTH
y4eOHOM N1eATeNbHOCTH; B XOJ€ pealu3alil MCXOJHOTO 3aMbiciia Ha MPAKTUYECKOM YPOBHE OBIIAJICIOT
yYMEHHEM BBIOMpATh aJeKBaTHbIE CTOSALIEH 3aJaye cpeAcTBa, NMPUHUMATh PEIIeHUs, B TOM 4YUCIEe U B
CUTyalusix HeompezaeneHHocTH. OHHM MoJiydaT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTh K pa3paboTke
HECKOJIbKUX BAapUaHTOB pEIICHUH, K IMOUCKY HECTaHAAPTHBIX PEUICHHM, MOUCKY U OCYLIECTBICHHUIO
HauboJee MPUEMIIEMOTO PELICHHUS.

B cootBerctBUm OI'OC OOQO BBIIEHAIOTCS TPU TPYIIB YHUBEPCAIBHBIX yUEOHBIX JEHCTBHIA:
pErylnaTUBHbIE, I03HABATEIbHbIE, KOMMYHHUKATHUBHBIE.

PeryasituBubie YY /|

1. YMeHue caMoCTOSITETbHO ONPEeNATh el 00y4eHUs, CTaBUTh U (POPMYIHPOBATH HOBBIE 331a4l
B y4yebe U IMO3HABaTENIbHOM NESATENIbHOCTH, Pa3BUBAaTh MOTUBBI M HMHTEpPEChl CBOEH MO3HABaTEIbHOU
nesTenbHOCTH. OOYJarOIIUICS CMOXKET:

- AaHAJTM3UPOBATH CYLIECTBYIOLINE U TUIAHUPOBATh OyAyIIre 00pa3oBaTeIbHble PE3yIbTAThI;

- UIeHTU(UIUPOBATH COOCTBEHHBIE IPOOIEMBI U ONIPEAETSATH TJIABHYIO IPOOIEMY;

- BBIJIBUTATh BEPCUH pelIeHUs MPoOsieMbl, (GOpMyIHpOBaTh TUIOTE3bI, IPEIBOCXUINATH KOHEUHbII
pe3ynbTarT;

- CTaBUTh LENb JEATEJIbHOCTH Ha OCHOBE OIPENEICHHON MpoOieMbl M CYHIECTBYIOIIUX
BO3MOYKHOCTEH;

- popmynHupoBaTh yueOHbIE 3a1a4 KaK [Iaru JOCTHKEHUSI MOCTABJICHHOM LIETH J1eITeIbHOCTH;

- 0OOCHOBBIBaTh II€JIEBbIE OPUEHTUPHI U TMPUOPUTETHI CCHUIKAMU Ha LEHHOCTH, YyKas3blBas U
000CHOBBIBas JJOTMUECKYIO TOCIEA0BATEIHHOCTD I11aroOB.

2. YMeHue caMOCTOATENbHO TIUIAHUPOBATh MYTH JOCTHIKEHUS ILeJieil, B TOM YHUCIE
albTepHATHBHBIE, OCO3HAHHO BHIOMpaTh Hambonee SPQPEKTUBHBIE CIOCOOBI peIIeHUs Y4EeOHBIX U
MO3HABaTENbHBIX 3a/1a4. OOyJaIoNINiics CMOXKET:

- OIpeNeNIATh He0OX0AUMBIE JIEHCTBHS B COOTBETCTBUM C y4eOHOW M MO3HABaTENIbHOM 3ajaueil u
COCTaBJISITh AITOPUTM MX BBITIOJHEHHUS;

- 000CHOBBIBATh M OCYILECTBIISATH BBIOOP Hanboee 3((HEeKTUBHBIX CIIOCOOOB pELIeHUs] YUEOHBIX U
MO3HABATENbHBIX 33]1a4;

- ONpENENATh/HaXOUTh, B TOM YHUCJIE U3 MPEIOKEHHBIX BAPUAHTOB, YCIOBHSI UIS BHITIOJHEHHS
yueOHOM 1 TO3HABATENILHOM 3a/1a4H;

- BBICTpaMBAaTh KM3HEHHBIC TUIAHBI HA KPATKOCPOYHOE Oyayiiee (3asBISAThH II€NIEBbIE OPUEHTHUPHI,
CTaBUTh aJ€KBAaTHbIE WM 3aJauyd M TNpeiaraTh ICHCTBHS, yKa3biBas U OOOCHOBBIBAS JIOTUYECKYIO
IIOCJIEOBATEIBHOCTD 111aroB);

- BBIOMpATh W3 TPEUIOKEHHBIX BAapPUAHTOB U CAMOCTOSITETBHO HMCKaTh CPEICTBA/PECYpCHI IS
peleHus 3a1a41/JOCTIKEHUS LIeTIH;



- COCTaBJIATH IUIAH PELICHHUs TPOOIeMbI (BBIIOJIHEHHS IPOEKTA, IPOBEACHNUS UCCIICIOBAHNUA);

- OMpEeneNsATh NOTEHIMATIbHbBIC 3aTPYAHECHUS IPU PEICHHH Y4eOHOH M MO3HABaTENbHON 3a7auul U
HaXOJUThb CPEACTBA JUIsSl UX YCTPAHEHUS;

- OINKUCHIBATh CBOM OMBIT, OGOpMIISISL €ro Uil Mepeladyd JIPpYruM JIIOASM B BUJAE TEXHOJIOTUH
pelIeHNs IPaKTUUYECKUX 3a]ad ONPEEIEHHOTO KJlacca;

- IJITAHUPOBATh U KOPPEKTHPOBATH CBOIO MHAWBUIYAIbHYIO 00Pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCUTH CBOU AECUCTBUSI C IJIAHUPYEMBIMU PE3YIbTATaAMHU, OCYLLECTBISATh KOHTPOJIb
CBOEH JEATENIbHOCTH B IPOLECCE NOCTUKEHHUS pe3ysibTaTa, ONpPENessiTh CIIOCOObl ACWCTBUM B paMKax
MPEIOKEHHBIX YCIOBUH M TpeOOBaHUI, KOPPEKTUPOBAaTb CBOM JEHCTBUSI B COOTBETCTBHHM C
u3MeHstomeica cutyanuei. OOyJaronuics CMOKeT:

- ONpEIENATh COBMECTHO C IE€JAaroroM M CBEPCTHUKAMM KPUTEPUHU IJIAHUPYEMBIX PE3YJIbTaTOB U
KPUTEPUHU OLIEHKU CBOEH y4yeOHOM AeATeIbHOCTH;

- CHCTeMaTH3WpoBaTh (B TOM 4YHCIEe BHIOMPATh MPUOPUTETHBIC) KPUTEPHUH TUIAHUPYEMBIX
Pe3yJIbTaTOB U OLIEHKU CBOEH JEeSTENbHOCTH;

- oTOMpaTh MHCTPYMEHTHI JJIsl OLICHUBAHMSI CBOEU NEATENBHOCTH, OCYLIECTBIISITH CAaMOKOHTPOJIb
CBOEH JIeTEeIbHOCTH B paMKax MPeJI0KEHHBIX YCIOBUI U TpeOOBaHUil;

- OIICHHWBATh CBOIO JICATENIHOCTh, APTYMEHTHPYS MPHUYUHBI JOCTIKCHHS WIA OTCYTCTBHS
IUIAaHUPYEMOTO Pe3yibTara;

- HaXxoJWTh JIOCTATOYHBIE CPEACTBA JUIsl BBIMOJHEHUS YUEOHBIX AECUCTBUN B H3MEHSIOLIEHCS
CUTYaI[MH W/WJIH IPU OTCYTCTBUH INIAHUPYEMOTO pe3yJbTaTa;

- paboTas 1o cBoeMy IJIaHy, BHOCUTh KOPPEKTHBBI B TEKYIIYIO AEATEIbHOCTh Ha OCHOBE aHaIM3a
M3MEHEHUN CUTYaIH JJIs TIOJy4YeHHs 3aIUIaHUPOBAHHBIX XapaKTEPUCTUK MPOAYKTa/pe3ybTaTa;

- YCTaHABIIMBATH CBSI3b MEXJy MOJIYYEHHBIMU XapaKTEPUCTUKAMH MPOAYKTa M XapaKTepUCTHUKAMU
mporecca AESITeIbHOCTH M TI0 3aBEpUICHUM JEATeIbHOCTH IpeajaraTb HW3MEHEHHE XapaKTePUCTHK
nporecca Ajs MOJIy4eHHsl YIyUIIeHHbIX XapaKTepUCTUK MPOAYKTa;

- CBEPSATH CBOM JICUCTBUS C LIENbIO U, IPH HEOOXOAUMOCTH, UCIIPABIIATh OIIMOKU CAMOCTOSITENIBHO.

4. YMeHHe OLleHMBaTh MPaBUJILHOCTh BBINOJHEHHUS Y4eOHOU 3aJauu, COOCTBEHHBbIE BO3MOKHOCTHU
ee pemeHus. OOyUJarOIMMUIAC CMOXKET:

- OIPEAETATh KpUTEPUH NTPABUIILHOCTH (KOPPEKTHOCTH) BBINIOJIHEHUS y4eOHOM 3a1auH;

- aHaIM3MpPOBAaTh M OOOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOIIETO WHCTPYMEHTAPHUS JUIs
BBITNOJIHEHUS YUeOHOH 3a/1a4H;

- CBOOO/JHO MOJIb30BATHCS BBIPAOOTAHHBIMU KPUTEPUAMHU OLIEHKU U CaMOOLIEHKHU, UCXO/S U3 LIeNU U
UMEIOIIUXCS CPEICTB, pa3iinyas pe3ysbTaT U ciocoObl JeiCTBUI;

- OLIEHUBATh MPOAYKT CBOEH JESATEIbHOCTH IO 33JaHHBIM H/WIIM CaMOCTOSITEIIBHO OIpPEEICHHBIM
KPUTEPHSIM B COOTBETCTBUU C LIENIBIO JESITEIbHOCTH;

- 00OCHOBBIBaTh JOCTH)KUMOCTb 1€ BBIOPAaHHBIM CIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB M JOCTYIIHBIX BHEIIIHUX PECYPCOB;

- (pukcupoBaTh U aHAIN3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3yIbTATOB.

5. BrnaneHue OCHOBaMM CaMOKOHTPOJIS, CaMOOLICHKH, HPHUHATHS PEIIEHUH M OCYyLIECTBICHMS
OCO3HAHHOTO BBIOOPA B y4eOHOMW U MO3HABATEIbHOM esTeNbHOCTH. O0YyJaroMics CMOXKET:

- HabmIOAaTh M aHAJIM3MPOBATh COOCTBEHHYIO YUYEOHYI0 M IO3HABATEIbHYIO JESATEIbHOCTh U
JeATeNbHOCTb JPYruX 00y4aromuxcsi B Ipolecce B3auMOIIPOBEPKH;

- COOTHOCUTh pEaJbHble WU IUIAHUpPYEMble pPEe3ylIbTaThl HHIAMBHUYAIbHON 00pa3oBaTeIbHOMN
JeATeIbHOCTH U JIeNaTh BHIBOJIBI,

- IPUHUMATh pellleHHe B yueOHOM CUTyalluy U HECTH 3a HEr0 OTBETCTBEHHOCTH;

- CaMOCTOSITEJbHO OIpPENENATh HMPUYMHBI CBOETO ycIlleXa WM Heycrexa M HaxOJUThb CHOCOOBI
BBIX0J1a U3 CUTYaI[MH HEeyCIexa;

- PETPOCIEKTHUBHO OIpPENENATh, KaKue ACUCTBUS MO PElIeHHIO y4eOHOM 3a1aud WM mapaMeTpbl
9TUX JEMCTBUIA MPUBEIH K MOJYYCHUIO UMEIOILErocs MpoyKTa Y4eOHO! AeATeNbHOCTH;

- IEMOHCTPUPOBATH MPUEMBI PETYJISAILHH NMCUX0(PU3UOTOTHUECKUX/ SMOIIUOHAIBHBIX COCTOSHUMN JUTs
nocTikeHust  d¢p¢dekra ycrnokoeHHs (yCTpaHEHHs SMOLMOHANBHOM  HampspKeHHOCTH), 3ddexra
BOCCTAHOBNICHHsI  (OCiabiieHUs] TpOsBICHUNH yTOMileHHus), H(dexkra axTUBH3AIMMU  (TIOBBIIICHUS
NCUXO(PHU3UOJIOTHUECKON PEAKTUBHOCTH).

ITo3naBaTtenbHbie YV /]

6. VYMeHue OIpenensiTh MOHATHS, CO3/aBaTh O0OOIEHUs, YCTaHABIMBAaTh AaHAJOIHH,



KJIaccu(UIMpPOBaTh, CaMOCTOSATENBHO BBHIOMpATh OCHOBaHMSA W KPUTEpUHM Ui  Kilaccu(UKaluwy,
YCTaHABIMBAaTh IPUYMHHO-CIIEICTBEHHBIE CBSA3HM, CTPOUTH JIOTUYECKOE DPACCYKICHHE, YMO3aKIIOUEHUE
(MHIYKTUBHOE, NEYKTUBHOE, TI0 aHAJIOTHH) U JeNIaTh BHIBOIbL. OOyUYaromuncs CMOXKET:

- moaOHpaTh CJOBA, CONOJYMHEHHBIE KIIOYEBOMY CIIOBY, OIPEACIAIONIME €ro NpPU3HAKA U
CBOICTBA;

- BBICTPAMBATh JIOTMUYECKYIO LIETIOYKY, COCTOSIIYIO M3 KIIOYEBOT'O CJIOBA U CONOJAYMHEHHBIX €MY
CIIOB;

BBIICIATh OOUIMI NPHU3HAK JBYX WJIM HECKOJIBKHX TPEJAMETOB WU SIBICHUH M OOBACHATH HMX
CXOJCTBO;

- 00BeMHATH TPEIMETHl W SBICHHS B TPYIIBI MO OINPEAEICHHBIM NpPU3HAKAM, CPaBHUBATb,
KJIACCU(UITUPOBATH U 00001maTh (PAKTHI U SIBICHUS;

- BBIJCJIATD SIBJIEHUE U3 OOIIEro psiaa ApYTUX sIBICHUI;

- ONpenenaTh OOCTOSITENbCTBA, KOTOpBbIE NPEIIIECTBOBAIM BO3HUKHOBEHHUIO CBSI3M MEXIY
SIBIICHUSIMH, M3 3TUX OOCTOSITENICTB BBIAEIATH OIpPENENSIIOIINe, CIOCOOHbIE ObITh MPUYUHON JTAHHOTO
SIBIICHUSI, BBISIBIIATH TIPUYMHBI U CIICICTBUS SIBIICHHIA;

- CTPOUTbH PACCyXkJAE€HHE OT OOIINX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHHUSIM U OT YaCTHBIX SIBJICHUI
K 00ILIMM 3aKOHOMEPHOCTSIM;

- CTPOUTbH pacCyK/IEHHE Ha OCHOBE CPAaBHEHHUS MPEIMETOB U SIBICHUM, BBIIEISS IPU 3TOM 00IHe
MIPHU3HAKH;

- U3J1araTh MOJY4€HHYI0 HHPOPMAIUIO, UHTEPIIPETUPYS €€ B KOHTEKCTE pelIaeMoi 3a1a4u;

- CaMOCTOSITENIbHO YKa3blBaThb Ha HMHGOpMAIMIO, HYXKJAIOLIYIOCS B TPOBEpKE, MpemiaraTb U
MIPUMEHSTH CIIOCOO MPOBEPKH IOCTOBEPHOCTH HH(POPMAINH;

- BepOaIn30BaTh SMOIIMOHAIBHOE BIIEUYATICHHE, OKa3aHHOE HAa HETO HCTOYHUKOM;

- OOBSICHSATH SIBIICHHS, TIPOIIECCHI, CBSI3M M OTHOIICHWS, BBISBIIIEMBbIC B XOJI€ TO3HABATEILHOUW U
HCCIIEIOBATENIbCKOM 1eATENbHOCTH (NIPUBOJUTH OOBSICHEHHE C U3MEHEHHEM (OpMbl IPEICTABICHHUS;
OOBSCHSATH, IETATU3UPYSI WIIH 0000111as1; 0OBSICHATH C 3aJJaHHOM TOYKU 3PCHHUS ),

- BBIABIATH M Ha3blBaTh IPUYMHBI COOBITHSA, SBJIEHUSA, B TOM YHUCIIE BO3MOXHbIE / HauOoiee
BEPOSATHBIEC MPUYMHBI, BO3MOXKHBIE IOCIEACTBUS 3aJaHHOM IPUYMHBL, CAMOCTOSITEIBHO OCYLIECTBIISAS
IIPUYMHHO-CIICICTBEHHBII aHAIN3;

- Je7aTh BBIBOJ HA OCHOBE KPUTHYECKOTO aHAJIM3a Pa3HbIX TOYEK 3PEHHUs, MOATBEPKAATh BBIBOJ
COOCTBEHHOM apryMeHTanueil MM caMoCTOSITENbHO MOJIyYeHHBIMU IaHHBIMHU.

7. YMeHue co3aaBarh, IPUMEHATh U IPeoOpa30BbIBATh 3HAKM M CHUMBOJIBI, MOAEIH U CXEMbl JUIS
peleHus yueOHbIX M M03HaBaTeIbHbIX 3a7au. O0yJaromuicss CMOXKeET:

- 0003Ha4YaTh CUMBOJIOM U 3HAKOM IIPEIMET U/WIIH SIBIICHUE;

- OIpENeNATh JIOTUYECKUE CBSA3M MEXIy INpeIMEeTaMU W/WIM SABICHUAMH, 00O3HA4YaTh JlaHHbIE
JIOTMYECKHUE CBSI3HU € IOMOIIBIO 3HAKOB B CXEME;

- cO03/1aBaTh a0CTPAKTHBINA WK peasIbHbIA 00pa3 mpeaMeTa 1/Uiiu sBJICHUS;

- CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCJIOBM 3aaull U/UM crloco0a ee peleHus;

- co3jaBaTh BepOaJbHbIE, BEUIECTBEHHbIE W HH(MOPMAILMOHHBIE MOJEIU C BbIIEICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa /s ONpelesieHUs] crocoba pelieHus 3aJauyd B COOTBETCTBUM C
CUTYyallUEH;

- IpeoOpa30BbIBaTh MOJEIU C LIEIbIO BBISBICHUS OOLIMX 3aKOHOB, ONPEIEISIONINX MPEIMETHYIO
0051aCTh;

- MEpPeBOJUTH CIOXKHYK IO COCTaBy (MHOTOACNeKTHYI0) HMH(OpMaIMio M3 TIpadUuecKoro HiIu
(bopMaIN30BaHHOTO (CUMBOJIBHOTO) MPEJICTABIEHHUS B TEKCTOBOE, 1 HA000POT;

- CTPOMTH CXEMY, aJITOPUTM JCWCTBUS, UCHPABISATh WM BOCCTAHABIMBATH HEHU3BECTHBIM paHee
JITOPUTM Ha OCHOBE MMEIOLIETocs 3HaHUs 00 00bEeKTe, K KOTOPOMY IPUMEHSIETCS allTOPUTM;

- CTPOUTH JOKA3aTENIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOTO;

- aHaJIN3MPOBaTh/pe(IEKCUPOBATh ONBIT pa3padOTKU U peaju3aluu Y4eOHOro IPOEKTa,
UCCIIeIOBaHUsS (TEOPETUYECKOT0, AMIMPUYECKOr0) Ha OCHOBE NPENIOKEHHOH NpoOJIEeMHOM CUTyalluH,
MOCTABJICHHOW eI W/UITH 3a/JaHHBIX KPUTEPHEB OLIEHKHU POyKTa/pe3ybTara.

8. CmbIcioBoe ureHue. O0ydJaronMics CMOXKET:

- HaXOJMTh B TeKcTe TpebyeMyro HH(OpMaIuio (B COOTBETCTBUU C LIETSIMU CBOEH JEATEIbHOCTH);

- OPHUEHTUPOBATHCA B COJEP)KAHUU TEKCTa, MIOHUMATh 1IEIOCTHBIN CMBICI TEKCTa, CTPYKTYpUPOBATh
TEKCT;



- YCTaHABIIMBATh B3aUMOCBSA3b OMIMCAHHBIX B TEKCTE COOBITHI, SIBIICHUH, IPOLIECCOB;

- PE3IOMHUPOBATH IVIABHYIO UJICI0 TEKCTA;

- MpeoOpa3oBBIBATh TEKCT, «IIEPEBOAS» €ro B JIPYTYI0 MOIAIBHOCTh, MHTEPIPETHPOBATH TEKCT
(XyIO>KECTBEHHBI M HEXYHO0KECTBEHHBI — y4eOHBIH, HAay4HO-TOMYJISPHBIA, WH(OPMAIIMOHHBIN, TEKCT
non-fiction);

- KPUTHYECKHU OLIEHUBATH COZIEp KaHue 1 HopMy TEKCTa.

9. ®opmupoBaHHME M pa3BUTUE OIKOJOTUYECKOTO MBIILIEHUS, YMEHHE NPUMEHSTh €ro B
[I03HABATEIbHONH, KOMMYHUKATUBHOM, COLIMAJIbHOW IMpaKTUKE U MPO(PEecCHOHATBHON OpUEHTALUU.
OO0yuaromuiicsi CMOXKET:

- OIIPEAEIIATh CBOE OTHOILIEHHUE K IPUPOAHON CPEAE;

- aHAIM3UPOBATH BIMSHUE SKOJIOTUIECKUX (DAKTOPOB HA Cpey OOMTAHUS KUBBIX OPTaHU3MOB;

- IPOBOJUTH IPUYMHHBIN U BEPOSITHOCTHBIN aHAJIU3 SKOJOTMUYECKUX CUTYallHi;

- IPOTHO3MPOBATH M3MEHEHMsI CUTyallUM NIpU CMEHE JeHcTBUS onHOro (¢akropa Ha JeiCcTBUE
npyroro ¢akropa;

- pacupoCTpaHATh JKOJIOTMYECKHE 3HAHUS M y4acTBOBATh B IPAKTUYECKUX J€Jax IO 3alluTe
OKpYKaroIllen Cpeibl;

- BBIp@)XaTh CBOE OTHOLIEHHUE K MPUPOJIE YEPE3 PUCYHKU, COUNHEHUS, MOJIENIU, IPOEKTHBIE PabOTHI.

10. Pa3BuTHe MOTHBALIMU K OBJIAJIEHUIO KYIbTYPOH aKTUBHOI'O MCHOJIb30BaHUS CIOBAPE U APYyrux
MOUCKOBBIX cucTeM. OOyUarouics CMOXKET:

- OIIpeIeNsITh HE0OXO0IMMBbIE KIIIOUEBbIE MIOMCKOBBIE CII0BA U 3aIlIPOCHI;

- OCYILECTBIIATH B3aUMOJIEUCTBHE C 3JIEKTPOHHBIMU ITOMCKOBBIMHA CHCTEMAMM, CIIOBAPSIMU;

- (opmHpOBaTP MHOXECTBEHHYIO BBIOOPKY M3 TMOMCKOBBIX HCTOYHHKOB JUIsl OOBEKTUBH3ALUU
pe3ynbTaTOB MOMCKA;

- COOTHOCHUTB TOJIyYEHHBIE PE3YJIBTATHI TOMCKA CO CBOEH IEATEIBHOCTBIO.

KommynukatuBHbie YV ]|

11. YMeHue opraHu3oBbIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JEATENBHOCTh C YUUTEIEM
U CBEpCTHMKAMHM; paboTaTh WHAMBUIYaJbHO W B TpyIIe: HAXOAUTh OOlIee pELIeHHe M pa3peliarh
KOH(QUIMKTBI HA OCHOBE COIJIACOBAHUS MO3ULMH U yuyeTa UHTEPECOB; (OPMYINPOBATh, apryMEHTUPOBATh U
OTCTamBaTh CBOE MHeHHE. OOyJaIomUiCs CMOKET:

- OIIPENIENATh BO3MOXKHBIE POJIM B COBMECTHOM AEATEIbHOCTH;

- UI'PATh OMNPEICICHHYIO POJIb B COBMECTHOMU JEATEIbHOCTH;

- IPUHUMATh MO3ULUI0 COOECeHNKA, TOHUMAas MO3ULUI0 JPYroro, pa3avyaTh B €ro peyu: MHEHUE
(TOUKy 3peHus), JOKA3aTeIbCTBO (ApTryMEeHTHI), (haKThl; TUTIOTE3bI, AKCHOMBI, TECOPUH,

- ONpelensATb CBOM JEHUCTBUA W JCHCTBUS IapTHEpa, KOTOPbIE CHOCOOCTBOBAIM — WJIM
IIPEMSTCTBOBAIN MPOAYKTUBHOM KOMMYHMKAIUH;

- CTPOUTH MO3UTHUBHBIE OTHOILLIEHUS B IIpoliecce yueOHO! 1 M03HABATEIbHOM IeATEIbHOCTH;

- KOPPEKTHO M apryMEHTHUPOBAHHO OTCTauBaTb CBOIO TOYKY 3pEHHUS, B JHUCKYCCUM YMETh
BBIIBUT'aTh KOHTPAapryMeHThbl, nepedpa3upoBaTh CBOI MbICIb (BJIaZICHHE MEXaHU3MOM 3KBHBAJIEHTHBIX
3aMeEH);

- KPUTHUYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JJOCTOMHCTBOM IPU3HABaTh OMIMOOYHOCTD
CBOEr0 MHEHHs (€CIIM OHO TAaKOBO) U KOPPEKTUPOBATH €r0;

- IpeylaraTh albTEPHATUBHOE pelleHNe B KOHQIMKTHOW CUTYalluy;

- BBLCJISITH OOIIYIO TOUKY 3PEHUS B AUCKYCCHUHU;

- JIOTOBapuBaThCS O MpaBWJIaX M BOMpocax sl OOCYXJEHHs B COOTBETCTBHM C MOCTAaBIIEHHOMN
nepez rpymninou 3aaaden;

- OpraHu30BBIBaTh yyeOHOE B3auMOJIEHicTBHE B Ipymine (OmpenaensTh OOLIMe LEIH, paciupeacssaTh
POJIH, TOTOBAPUBATHCS JIPYT C APYTOM H T. ]1.);

- yCTpaHATh B  paMKax JMajora paspblBBl B KOMMYHMKallUd, OOYCIIOBJIEHHBIE
HEMOHUMaHHEM/HENPUSATHEM CO CTOPOHBI COOECeTHNKA 3a7jaul, (POPMBI WM COJepKAHUS JUAJIOTa.

12. YMeHHE OCO3HAaHHO UCIOJb30BaTh pEYEBBIE CPEACTBA B COOTBETCTBUU C 3ajaueil
KOMMYHHUKAIMH JUIS BBIPAXKEHUS CBOMX YYBCTB, MBICIIEH M MOTPEOHOCTEN A TUIAHUPOBAHUS U PETYIISIIIUU
CBOEH NeATENbHOCTH; BIAJECHUE YCTHON M NMUCBbMEHHON PEUYbI0, MOHOJOTMYECKONW KOHTEKCTHOM pEublo.
OOy4Jaromunics CMOXKET:

- OIPEAETATH 3a/1a4y KOMMYHUKAIIMHU U B COOTBETCTBHHU C HEW OTOMpATh peueBble CPE/ICTBA;

- oTOMpaTh U MCIOJIB30BaTh PEUYEBBIE CPEJCTBA B MpOLeCCE€ KOMMYHHMKALIUU C APYTUMH JIOJBMU



(nuanor B mape, B MaJIOi rpymnmne U T. 1.);

- IPEJICTABIIATh B YCTHOM MJIM MUCHbMEHHOU (hopMe pa3BEpHYTHIH IJ1aH COOCTBEHHOM JAEATEIbHOCTH;

- coOnroaTh HOPMBI MyOJIMYHON peYH, PEriiaMeHT B MOHOJIOT€ U JUCKYCCHHM B COOTBETCTBUU C
KOMMYHHUKaTUBHOU 3aJ1a4eil;

- BBICKa3bIBaTh U OOOCHOBBIBaTh MHEHUE (CYKIEHHUE) U 3allpallliBaTh MHEHHUE NTapTHEpPA B paMKax
JUAJIora;

- IPUHUMATh PELIEHHE B XOJI€ IMaJlora U COrjacoBbIBaTh €ro ¢ COOECEIHUKOM;

- CO3JaBaTh IHCbMEHHBIE «KIWIIUPOBAHHBIE» W OPUIMHAJIBHBIE TEKCTHl C HCIOJIb30BAHUEM
HEOOXOMMBIX PEYEBBIX CPECTB;

- UCIOJIb30BaTh BepOasibHbIE CpeACTBA (CPEACTBA JIOTUUECKOM CBSI3M) JJISl BBIJIEIEHUS CMBICIOBBIX
OJIOKOB CBOETO BBICTYIUICHUS;

- UCIIOJIb30BATh HeBepOasbHbIE cpencraa WU HarJIs1IHbIe MaTepuasbl,
MOATOTOBJIEHHBIE/OTOOPAHHBIE MIOJT PYKOBOJACTBOM YUHUTEIIS;

- Jlenarb OLEHOYHBIM BBIBOJ O JOCTYIKEHUU LEJIM KOMMYHHMKAIlMM HEMOCPEACTBEHHO IIOCIIE
3aBepUICHUS] KOMMYHHUKAaTUBHOTO KOHTaKTa U 00OCHOBBIBATH €T0.

13. ®opMupoBaHHe M pa3BUTHUE KOMIIETEHTHOCTH B OOJACTH HCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TexHosiorui (nanee — WMKT), mMoTuBauuuM K OBJAJEHUIO KYJIbTYPOW aKTUBHOTO
ITOJIb30BAHMS CIOBAPSIMU U APYTMMH IIOUCKOBBIMHM CHCTEMAaMHU.

OO06yuaromuiicsi CMOXKET:

- IIeJIeHANpaBJIeHHO HCKaTh W MCHOJIb30BaTh HMH(OPMAIMOHHBIE pecypchl, HEOOXOIUMbIE s
pelieHns y4eOHbIX U MpakTUyecKux 3aaad ¢ nomoursio cpeacts MKT, cioBapeit 1 apyrux MOMCKOBBIX
CUCTEM;

- BbIOMpaTh, CTPOUTH W HUCIOJB30BATh AJEKBATHYIO HH(POPMAIMOHHYIO MOJENb Ui IMepeaavu
CBOMX MBbICIEH CpPEICTBAMU €CTECTBEHHBIX U (POpPMAIbHBIX S3BIKOB B COOTBETCTBHM C YCIOBHUSIMHU
KOMMYHHKAIIWH;

- BBLAEATh MHGOPMALMOHHBIM acCHeKT 3a/Jadd, ONepUpoBaTh JAHHBIMH, HCIIOJIb30BaThb MOJENb
pEellIeHNs 3a1a4H;

- HUCHOJb30BaTh KOMIBIOTEPHBbIE TEXHOJIOTMM  (BKJIIOYash BBIOOP  aJEKBAaTHBIX  3ajaue
MHCTPYMEHTAJIBHBIX IPOTPaMMHO-aNapaTHbIX CPEICTB M CEPBUCOB) Ul pEIIeHUs] WH(POPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX y4eOHBIX 3aJad, B TOM YHCIJIE: BBIYMCICHHE, HANMCAHUE IUCEM, COYMHEHMH,
JOKJIa/10B, pedepaToB, CO3JaHUE IPE3eHTalUN U Jp.;

- UCIIOJIB30BaTh UH(POPMALIUIO C YYETOM ITUYECKUX U IIPABOBBIX HOPM;

- co31aBaTh MH(OPMAIMOHHBIE PECYpChl PAa3HOrO TUIA W IS pasHbIX ayAUTOpUH, coOM0IaTh
MH(GOPMALMOHHYIO TUTHEHY M NpaBWiia MH(MOPMAIMOHHON 0€3011aCHOCTH.

IlpenMeTHBIE PE3VIbTATHI OCBOECHHSI YIEOHOI0 MPeIMeTa « XHMHSI»:

1) popmupoBaHue MEepBOHAYATIBHBIX CHCTEMATH3UPOBAHHBIX IPEACTABICHUI O BEIIEeCTBaX, HX
MPEBPAICHUAX U TPAKTHYCCKOM MPUMEHEHUH; OBJAJACHHE MOHATHHHBIM amnmaparoM U CHUMBOJHWYECKUM
SI3BIKOM XHMUH;

2) oco3HaHHe OOBEKTHBHOW 3HAYUMOCTH OCHOB XMMHUYECKOW HAYKH KakK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMS, XMMHYECKUX IPEBPAIICHUA HEOPraHMYECKHUX M OPraHWYECKUX BEIIESCTB KaK OCHOBBI
MHOTHX SIBIICHUH XUBOW M HEXHBOW MPUPOJBI; YIIIyOJIeHHE MPEICTaBICHU O MaTepUaibHOM €IUHCTBE
MHpA;

3) oBIaJicHUEe OCHOBAMH XMMHYECKOIl TPaAMOTHOCTH: CLIOCOOHOCTBIO aHATM3UPOBATh H OOBEKTHBHO
OLICHUBAaTh >KM3HEHHBIE CUTYallMM, CBs3aHHbIE C XMMMEH, HaBbIKaMH O€30MacHOro oOpalleHus ¢
BEIIECTBAMH, HCIOJIb3yeMbIMH B IOBCEJHEBHOH JKM3HU; YMEHHEM aHAIM3MpOBaTh M IUIAHUPOBATH
HKOJIOTHYECKU O€30I1acHOE MOBEICHHUE B LENIAX COXPAHEHHS 3/10POBbS M OKPYKaIOIIEeH Cpebl;

4) popMHupOBaHUE YMEHHUIl YCTAHABIMBATH CBSI3H MEXIY PEajbHO HAOMIOAaeMbIMH XHMUYECKHMHU
SBJICHUSIMU U MTPOLIECCAMU, IPOUCXOASIIUMHI B MUKPOMHUPE, OOBSCHATh IPUUMHBI MHOT00Opa3Hsl BELECTB,
3aBHCUMOCTh MX CBOWMCTB OT COCTaBa M CTPOEHHS, a TAKKe 3aBUCUMOCTh NPUMEHEHHUS BEIIECTB OT MX
CBOMCTB;

5) nproOpeTeHne OIbITa HCIOIb30BaHHS PA3IMYHBIX METO/IOB M3YYCHHUS BEIIECTB: HAOIIONCHHUS 32
UX MPEBpAIIEHUSIMH IPH IPOBEIACHUU HECTOXXHBIX XHMHYECKUX HSKCIEPUMEHTOB C MCIOJIb30BaHUEM
1a00paTOPHOTO 000PYAOBAHUS U IPUOOPOB;



6) popMupoBaHue MPEICTABICHUI O 3HAYCHUH XUMHYECKON HAyKd B PEIICHHH COBPEMCHHBIX
HKOJIOTUYECKUX MPOOJIEM, B TOM YMCIIEC B MPEAOTBPAIIEHUN TEXHOTEHHBIX M JKOJIOTHYECKUX KaTacTpod.

B pesyabTaTre ndyuenusi yaeOHoro npeamera «XumMus» B OCHOBHOM HIKoOJIe:

BbinyckHHUK HayunTCs:

® XapaKTEepU30BATh OCHOBHBIC METObI MO3HAHMS: HAOIIOICHUE, U3MEPEHUE, SKCIIEPHMEHT;

® OIMCHIBAaTh CBOWMCTBA TBEPIBIX, )KUJKUX, ra3000pa3HBIX BELIECTB, BBIICISS UX CYIIECTBEHHBIC
MIPU3HAKY;

® pacKpbIBaThb CMBICI OCHOBHBIX XHMHYECKUX IOHATUH «aTOM», «MOJIEKYJIa», «XUMHUYECKUN
AJIEMEHT», «IIPOCTOE BEILECTBO», «CIOXKHOE BEIIECTBO», «BAJIECHTHOCTH», «XUMHUYECKas pPEaAKIHUI»,
HCI0JIb3YS 3HAKOBYIO CUCTEMY XUMUU;

® pacKpbIBaTb CMBICJI 3aKOHOB COXpPAaHEHHUS MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOM TEOPHH;

® pa3nnyaTh XUMUYECKHE U (prU3HUECKUe SBICHUS;
Ha3bIBaTh XUMUYECKUE DJIEMEHTHI;
OTPEJIEINATh COCTAaB BEUIECTB MO UX (GopMyIiaM;
OTIPEENATh BaJIEHTHOCTh ATOMa 3JIEMEHTa B COEAMHEHUSX;
OTPEENATh TUI XUMHUYECKUX PEaKIInii;
Ha3bIBaTh MIPU3HAKHU U YCIOBUS MIPOTEKAHUS XUMUYECKUX PEaKIUi;
BBISIBJISITh NPU3HAKM, CBUAETEIbCTBYIOIIME O TNPOTEKAaHUM XHUMHYECKOW peakuuud Mpu
BBITIOJIHEHUN XUMUYECKOTO OTIbITA;

® COCTaBJATH (GOPMYITBI OWHAPHBIX COSAMHEHUMN;
COCTaBJISATh YPaBHEHUS] XUMUYECKUX PEaKIil;
coOnroath mpaBuiia 6e30MacHOM pabOThI TP MPOBEIEHUH OIIBITOB;
MOJIb30BATHCSI TAOOPATOPHBIM 000PYIOBAHUEM H TTOCYIOH;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB;
BBIUUCIIATH MAaCCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa 10 (GOpMyJie COCAUHEHUS;

® BBIYHCIATH KOJMYECTBO, 00bEM MM MACCY BEUIECTBA M0 KOJUYECTBY, 00BEMY, MACCE PEAreHTOB
WJIM MIPOYKTOB PEaKLnu;

® XapakTepu3oBaTh (PU3HUYECKME M XHMHUYECKHE CBOICTBAa MPOCTBIX BEIIECTB: KHUCIOPOAA H
BOJOPOJa;

® [10JIy4aTh, COOMPATH KUCIOPOJ U BOJOPOJI;

® pacro3HaBaTh OIBITHBIM ITyTE€M I'a3000pa3HbIe BELIECTBA: KUCIOPOA, BOJIOPOL;

® PpacKphIBaTh CMBICI 3aKOHA ABOTajpo;

® pacKpbIBaTh CMBICI MOHIATUH «TEIIOBOM 3(h(HEeKT peakum», «MOJSIPHbIN 00beM»;
XapaKTepu30BaTh (PU3NUECKHE U XUMHUECKHE CBOMCTBA BOBI;
PacKpbIBAaTh CMBICII IIOHATUS «PacCTBOPY»;
BBIYHCIIATH MAaCCOBYIO JI0JIK0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;
IIPUTOTOBIIATH PACTBOPHI C OIIPEAECIIEHHON MacCOBOM JJOJIEH pAaCTBOPEHHOIO BEILIECTBA;
Ha3bIBaTb COCUHEHMSI H3YUCHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;
XapakTepu30BaTh (U3NYECKUE U XMMHMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX
BEILECTB: OKCUIOB, KUCJIOT, OCHOBAHUH, COJIEH;

® OMNpeAEATh NIPUHAUIEKHOCTh BEUIECTB K OIIPEIEICHHOMY KIIaCCy COCIMHEHUN;

® COCTaBIIATH (POPMYJIBI HEOPTAHUUECKUX COCTMHEHUH M3yYEeHHBIX KJIACCOB;

® IPOBOJWUTH  ONBITHI, NOJATBEPKIAIONIME XMMHWYECKHME CBOWCTBA M3Y4YEHHBIX  KJIACCOB
HEOPraHMYECKUX BEILECTB;

® pAacIlO3HaBaTb ONBITHBIM IIyTEM pacTBOPHl KHUCIOT W IIEJOYed II0 HM3MEHEHHMIO OKpPACKH
MHIMKATOPa;

® XapaKTEpHU30BaTh B3aUMOCBS3b MEX]y KJIaCCaMH HEOPTAHUYECKUX COEIMHEHUN;

e packpsiBaTh cMbICH [Iepuoanueckoro 3akona [[.1. Menneneesa;

® OOBACHATH (PU3MUECKHI CMBICT AaTOMHOTO (MOPSAIAKOBOr0) HOMEpa XMMHUYECKOIO 3JIEMEHTa,
HOMEPOB T'PYIIIBI U NTeproja B nepuoandeckoit cucreme .M. Menneneena;

® OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHs CTPOEHHUS aTOMOB, CBOMCTB 3JEMEHTOB B Ipejenax
MaJibIX IIEPUOJIOB U IJIaBHBIX MOATPYIII;



® XapaKTepHU30BATh XUMUYECKUE FIEMEHTHI (OT BOJAOPOJIA O KAJIBIIHs) HA OCHOBE UX MOJIOKECHUS B
nepuoauieckoit cucreme .M. MenaeneeBa 1 0COOEHHOCTEH CTPOSHHS X aTOMOB;

® COCTaBJISITh CXEMbl CTPOEHHS aToMOB IepBbIX 20 3yeMEHTOB nepuoauueckoil cucrems! J[.M.
Menneneena;

® pacKpbIBaTh CMBICII MOHATUN: «XUMUUYECKAs CBA3BY, «IIIEKTPOOTPUIIATEIIBHOCTDY;

® XapaKTepHU30BaTh 3aBHCHUMOCTh (PU3MYECKHX CBOWCTB BEIIECTB OT THIA KPUCTAJUTMUECKOUN
peIIeTKY;

® OIpPEAETsATh BUJ XUMUYECKON CBA3M B HEOPTraHUYECKUX COCIMHECHUSIX;

e 1300pakaTh CXEMbI CTPOCHHS MOJICKYJI BEIIECTB, 0OPa30BaHHBIX PAa3HBIMU BHIAMU XUMHUYECKUX
CBsI3€H;

® DPaCKpbIBaTh CMBICI MOHATUN «HOH», «KATUOH», «QHUOHY», «IJIEKTPOIHUTHD», «HEIIEKTPOIUTHD,
«OQIEKTPOJIUTHYECKAsT JAUCCOLMALMSY, «OKUCIUTENb», «CTENEHb OKHUCICHUS» «BOCCTAHOBHUTEIDBY,
«OKHCIICHHEY, KBOCCTAHOBJICHUEY;

® ONpENETsATh CTENeHb OKUCICHUS aTOMa JIEMEHTa B COSIMHEHNUN;
PacCKpbIBATh CMBICT TEOPUU JIEKTPOJTUTHUECKOM TUCCOIIUAIINN;
COCTaBJISITh YPABHEHUS SJIEKTPOJIUTHUECKON TIUCCOMUAIIMN KUCIIOT, IET0YEH, COJIeH;
O0OBACHITH CYITHOCTB IIPOIIeCcCa ANEKTPOJIUTUUECKON UCCOIMAIINH U PEAKIIM HOHHOTO 0OMEHa;
COCTAaBJISITh TIOJIHBIE M COKpAII[EHHbIE HOHHBIE YPABHEHUS PEaKIIMu OOMEHa,
OTIPENIETISATH BOBMOXKHOCTh TIPOTEKAHUS PEAKIINH HOHHOTO 0OMEHa;
MIPOBOJIUTH PEAKIINH, ITOATBEPKTAFOIINE KAYECTBEHHBIN COCTAaB Pa3IMYHBIX BEIIECTB;
OTIPENIETISATh OKUCITUTENh U BOCCTAHOBHTEID,
COCTaBJISITh YPAaBHEHUSI OKUCITUTEIIFHO-BOCCTAHOBUTEIHLHBIX PEAKITUA;
Ha3bIBaTh ()aKTOPHI, BIUSAIONINE HA CKOPOCTh XUMHUYECKOU PEAKIIHH;
KJIacCU(PHUITMPOBATh XUMHUECKHIE PEAKITUH 10 PA3INYHBIM IMPU3HAKAM;
XapakTepHu30BaTh B3aUMOCBSI3b MEXK]ly COCTaBOM, CTPOCHHEM U CBOMCTBAMU HEMETAJIJIOB;
MPOBOJUTH OMNBITHI 0 TOJYYCHHIO, COOMPAHWIO M M3YUYCHUIO XUMHYECKHX CBOWCTB
ra3000pa3HBIX BEIIECTB: YIIICKUCIOTO Ta3a, aMMHUaKa;

® DPacro3HAaBaTh OMBITHBIM ITYTEM T'a3000pa3HbIE BEIIECTBA: YIICKUCIBIN Ta3 1 aMMHUaK;

® XapaKTepH30BaTh B3aUMOCBS3b MEXK]y COCTABOM, CTPOEHHUEM M CBOMCTBAMU METAJLIOB;

® Ha3pIBaTh OPraHWYECKHE BEIIECTBA MO WX (GopMylie: MEeTaH, dTaH, dTUJICH, METaHOJI, TaHOJI,
[JIMIEPUH, YKCYCHas KHUCJIOTa, aMHUHOYKCYCHAasl KHCJIOTa, CT€apUHOBAas KUCIJIOTA, OJICMHOBAs KHUCJIOTA,
IJII0K03a;

® OIICHUBATH BIUSAHUE XUMUYECKOTO 3arps3HEHUS OKPYXKAIOIIEH Cpeibl HA OpraHu3M YEJI0BEKa;

® T'PaMOTHO OOpamaThCs C BEIMIECTBAMHU B IMOBCETHEBHON KU3HU

® OIpEeNesATh BO3MOKHOCTh MPOTEKAHUSI PEAKIUA HEKOTOPBIX IMPEJCTABUTENICH OpPraHUuYECKUX
BEIIECTB C KUCJIOPOJ0M, BOJOPOIOM, METAJIJIAMH, OCHOBAHUSIMH, TAJIOT€HAMH.

BpINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCSH:

® 8bl0BUSAMD U NPOBEPSMb IKCHEPUMEHMATILHO SUNOME3bl O XUMULECKUX CBOUCMEAX Beuecms Ha
OCHOBe UX COCMAsa U CMpOeHus, ux CNOCOOHOCMU 6CMYNAMb 6 XUMUYecKue peakyuu, o xapakmepe u
NPOOYKMAX PA3IULHbIX XUMUYECKUX PeaKyull;

® Xapakmepuszoeamv Gewjecmeda no Cocmasy, CMpPOeHUul0 U CEOUCMBAM, YCMAHABIUBAMb
NPUYUHHO-CIeOCTBEHHbLE C853U MeNCOY OAHHBIMU XAPAKMeEePUCUKAMU 8eUeCmad,

® cocmaenams MOJNEKYIAPHble U NOJHble UOHHblE VPAGHEeHUsl NO COKPAWEHHbLIM UOHHLIM
VPAGHEHUSM,

®  NPOCHO3UPOBAMb cnocooHocmo geulecmea nposA6IAMb OKUCTUMenbHble unu
80CCMAHOBUMENbHBIE CBOUCMEBA C YUEeMOM CMeneHell OKUCIeHUs. IIeMEHMO08, 8X00AWUX 8 e20 COCMA8,

® COCMagNAmMb YPAGHEHUs Peaxkyuil, COOMEemcmeyiouux nocied08ameibHOCMU NpespaueHull
Heop2aHuyecKux 8ewecmes pa3iuuHblx Kiaccos,

® guldgUeAMb U NPOBEPAMb IKCHEPUMEHMATbHO 2UNOmME3bl O pe3yIbmamax 6030eUcCmals.
PA3TUYHBIX YaKMOPO8 HA USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuul;

® ucnoiv3osams NpuUoOOpemeHHvle 3HAHUA Ol IKONOSUYECKU 2PAMOMHO020 MNO08e0eHUsl 8
OKpydHcaroweli cpeoe;



® UCNOIBL306aMb NPUOOPEMEeHHbIE KNI0Ueable KOMNeMeHYUU NPU 8bINOJHEHUU NPOEKMO8 U YUeOHO-
UCC1e008amMeNbCKUX 3A0aU NO U3YHUEHUIO CBOLCME, CNOCOD08 NONYYeHUs. U PACNO3HABAHUS 6eUjeCmE;

® 00BLEKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUIeCBAX U XUMUYECKUX NPOYECCax,

® KpUmMuyecku OMHOCUMbCS K HNCeBOOHAYUHOU UH@OpMAyuu, Hed0OPOCOBeCMHOU peKiame 8
cpeocmaax maccosou ungopmayu,

® 0CO3HABAMb 3HAYEHUEe MeOPemU4ecKux 3HAHUL N0 XUMUU O NPAKMUYecKou OesimelbHOCmU
yenoeexa,

® coz0dasamv MoOeiu U cxemvl Ol peuleHUs YYeOHbIX U NO3HABAMENbHbIX 3a0ai, NOHUMAMb
HeobXo0uMocms coO00eHUs. NPeONUCAHUL, NPediacaemblX 8 UHCMPYKYUSIX N0 UCHOIb308AHUIO TeKAPCMS,
cpeocme OblmoBoU XUMUU U Op.

Conepxxanue yueOHOro npeamera « XuMms»

B cucreme ecrecTBeHHOHAY4HOr0 OOpa30BaHMsI XMMHUS KaK Y4eOHBIM MpeIMeT 3aHHMMAeT BaKHOE
MECTO B IMO3HAaHUM 3aKOHOB MPUPOJIbI, (DOPMHUPOBAHWM HAYYHOW KapTHHBI MHpA, CO3JAaHUH OCHOBBI
XMUMHMUYECKUX 3HAHUM, HEOOXOJAUMBIX Ul TIOBCEJHEBHOW U3HHU, HABBIKOB 3JI0POBOTO M 0€30MaCHOr0 JUIs
4eJI0BEKa U OKPYXKaIoIel ero cpeapl 00pa3a )KM3HH, a TAKKE B BOCIIUTAHUU SKOJIOTHYECKON KYJIbTYPHI.

VYCHemHoCTh M3y4yeHUsT XUMUU CBfA3aHa C OBJIQJIEHUEM XHUMHUYECKHM SI3bIKOM, COOJIIOJIEHUEM
npaBuil  Oe3omacHOM  pa®OThl  MpPH  BBINOJHEHUHM  XUMHMYECKOTO  AKCHEPUMEHTa, OCO3HAaHUEM
MHOTOYMCIIEHHBIX CBSI3€M XUMUHU C APYTUMH MPEIMETaMH HIKOJIBHOTO Kypca.

[IporpamMma BKiIrO4aeT B ceOsi OCHOBBI HEOPraHMYECKON M opraHuueckod xumuu. ['aBHOM upeei
MIPOrpaMMBbI SBJISIETCS CO3/1aHue 0a30BOr0 KOMILIEKCa OMOPHBIX 3HAHUM 110 XUMUH, BBIPAXKEHHBIX B JopMe,
COOTBETCTBYIOIIEH BO3pacTy 00yJarOInXCsl.

B conepxaHun gaHHOrO Kypca MpeACTaBlIEHbl OCHOBOIOJAralolue XUMUYECKHE TEOPETUYECKUE
3HAHMS, BKJIIOYAIOIINE M3yYeHHE COCTaBa U CTPOEHHUS BEIIECTB, 3aBUCUMOCTU MX CBOWCTB OT CTPOEHUS,
IIPOTrHO3UPOBAHUE CBOWCTB BELIECTB, HCCIECJOBAHME 3aKOHOMEPHOCTEH XMMHYECKHX IPEBpAIlCHUNd M
IIyTEH yNPaBJICHUS UMH B LIEJSAX MOJIy4EHUS BEUIECCTB U MaTEPHUAJIOB.

TeopeTnueckyl0o OCHOBY M3y4€HHUS HEOPraHMYECKOM XHMHH COCTaBIIIET AaTOMHO-MOJIEKYJSIPHOE
yuenue, [lepunoanueckuii 3akon .M. MenaeneeBa ¢ KpaTKMMU CBEAEHUSIMHU O CTPOCHHHU aTOMa, BUAAX
XMUMHYECKOH CBSI3H, 3aKOHOMEPHOCTSX IPOTCKAHUSI XUMUYECKUX PEAKIIUMN.

B m3ydyeHmm Kypca 3HA4YMTENbHAs POJIb OTBOJUTCS XHMHYECKOMY 3KCIIEPUMEHTY: ITPOBEIEHUIO
IIPAKTUYECKUX U JIAOOpPAaTOpHBIX padOT, ONKMCAHUIO Ppe3yJIbTATOB YYEHHYECKOTO OSKCIEPUMEHTA,
COOJIFOICHUIO HOPM U ITpaBUJI 0€30MacHOM paboThl B XUMUYECKOH J1ab0opaTOpHH.

Peanu3anus naHHOM mnporpammsl B mpolrecce OOydeHHs IO3BOJIUT OOYy4YarOUIMMCS YCBOUTD
KIIIOYEBBIE XMMUYECKHE KOMIIETEHIIMH U MTOHATH POJIb U 3HAYEHNUE XUMHHU CPEIU APYrUX HAyK O IIPUPOJE.

W3yuenne mnpeamera «Xumus» B 4acTd (OPMHUPOBaHMS y OOYYalOUIUXCS HAYYHOTO
MHUPOBO33PDEHHUS, OCBOEHHUS OOILIEHAy4yHBIX METOAOB (HAOIrOAEHUE, H3MEpEeHue, OSKCIEPUMEHT,
MO/IEJIUPOBAHUE), OCBOCHMSI IPAKTUYECKOT'0 IPUMEHEHHUSI HAyYHbIX 3HAHUH OCHOBAHO HAa MEXIIPEIMETHBIX
cBs3dX ¢ npeameramu:«buonorusy», «l'eorpadpus», «cropus», «Jlureparypa», «Matemaruka», «OCHOBBI
0€30I1aCHOCTH KHU3HEACATEIbHOCTH, «Pycckuil sa3b1k», «Dusnka», « IKOIOTHsD».

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Tena u BemecTtBa. OCHOBHBIE METOJbI TO3HAHUA: HAONIOJEHUE, U3MEPEHHE,
sKcriepuMeHT. Pu3nveckre U XuMudeckue sBieHus. Yucteie BemecTBa U cmecu. CrocoObl pa3aeneHus
cmeceil. AToM. Moiekyna. XuMHAYECKUM 3JIEMEHT. 3HAaKU XUMHUYECKHX 31eMeHTOB. [IpocThie U clokKHbIe
BellecTBa. BaneHTHOCTh. 3aKOH MOCTOSIHCTBAa COCTaBa BellecTBAa. XuMHueckue ¢opmyisl. MHAEKCH.
OTHOCHUTENbHAs aTOMHAsl U MOJIEKYJIsIpHAsi Macchl. MaccoBas 107151 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH.
3aKOH COXpaHEHHS MacChl BelIecTB. XuMmHYeckue ypaBHeHUs. KodpduumeHTol. YcinoBus U MpU3HAKU
MPOTEKAHUSI XUMUYECKUX peakuii. Mosib — equHuIa KOJIM4YecTBa BelecTBa. MoJsipHas Macca.

Kucaopoa. Bonopoa

Kucnopon — xumuueckuii anemeHT u npocroe BemiectBo. O30H. CoctaB Bo3ayxa. duznueckue u
XUMHYECKHE CBOMCTBA Kucioposa. [lonydenne u npuMeHeHne kucinopoa. TemnoBoii 3¢ (hekT XuMHIeCKux
peakiuit. [ToHsiTHE 00 DK30- M PHAOTEPMUUYECKUX PEAKIHAX. BoIopoa — XUMUYECKH AIEeMEHT U MPOCTOE
BelecTBO. DU3NYECKHE W XUMHUYECKHE CBOHCTBa Bojoponaa. [lomyueHuwe Bomopoda B 1abopaTopHu.
[Tomyuenue Bojopoaa B npomeluieHHOCTH. [Ipumenenne Bogopoaa. 3akoH ABoraapo. MosipHbIi 00beM



ra3oB. KauecTBeHHbBIE peakiiuu Ha ra3000pa3Hble BemecTBa (KUCIOpo I, Bogopoa). OObeMHBIC OTHOIIICHHS
ra3oB [PU XUMHUYECKUX PEAKIIHSIX.
Boaa. PacTBopsl

Bopa B mpupone. KpyroBopor Boabl B mpupoje. @u3N4yecKue U XUMHUYECKHE CBOMCTBA BOJbI.
PactBopel. PactBopuMoOcCTh BemecTB B Bojie. KoHueHTpanus pactBopoB. MaccoBasi 107151 paCTBOPEHHOTO
BEILIECTBA B PacTBOpE.

OcHOBHBIE KJIACCHhl HEOPTAaHMYECKUX COeTUHEeHNH

Oxcunpl. Knaccudukamus. Homenkmarypa. ®usudeckue CBOWCTBA OKCHIOB. XHUMHYCCKUC
cBoiictBa okcuioB. [lonmydyenne u npumenenune okcunoB. OcHoBanus. Knaccudukanus. Homenkmarypa.
®usnyeckue cBoiicTBa ocHoBaHuM. [lomydeHne ocHOBaHMN. XMMHUYECKHE CBOKMCTBA OCHOBaHWM. Peakuus
Heirpanmzanuu. Kucnotsl. Knaccudukanms. Homenknarypa. ®@usnueckue cBoiictBa kuciot. [lomyuenue
Y PUMEHEHUE KUCIOT. XUMHYECKHUE CBOMCTBA KUCIOT. MHnKkaTopsl. I3MeHeHnE OKpacKu MHIUKATOPOB B
paznuunbix cpenax. Comn. Knaccudukanus. Homenknarypa. @usndeckue cBoiicTBa cosiedd. [lomyuenue u
IIPUMEHEHHE COJIEW. XHMHYECKHe CBOWcCTBa coied. ['eHeTtmdeckas CBA3b MEXAy KiIaccamu
Heoprannuecknx coeauHeHuil. [Ipodmema 6€30MacHOTO MCMOJIL30BAHUS BEIIECTB U XUMHUECKUX PEaKIIui
B TIOBCEIHEBHOW >KU3HU. TOKCHYHBIC, TOPIOYME M B3PBIBOOIACHBIE BEIIECTBA. DBBITOBas XUMHUYECKas
TPaMOTHOCTb.

Ctpoenue aroma. [lepuoanyeckuii 3aKoH U NePUOINYECKAS CHCTEMA XMMUYECKHX JIEMEHTOB

JA.U. MenneneeBa

Crtpoenue aroma: s/po, dHepreTuueckuii ypoBeHb. CocTaB siapa atroMa: MPOTOHBI, HEUTPOHHI
N3otonsl. [lepnoanueckuii 3akon J[.M. MenneneeBa. [lepuonnyueckas cucteMa XUMMHUYECKUX 3JIEMEHTOB
JN.W. MenneneeBa. dusuueckuii CMbICT aTOMHOTO (MOPSAIKOBOTO) HOMEpa XHMHUYECKOTO 3JIEMEHTa,
HOMEpa TPYIIBl U TEPHOJia TEPHOTUYECKON CcHCTeMbl. CTpoeHHWE HSHEPreTHYECKUX YPOBHEH aTOMOB
nepBbix 20 XMMHYECKHX D3JEMEHTOB mnepuoaudeckoil cucrembsl J[.M. MenzaeneeBa. 3aKOHOMEPHOCTH
W3MEHEHNs CBOMCTB AaTOMOB XHWMHMUYECKHX 3JEMEHTOB M HX COCAUHEHUM HAa OCHOBE IIOJIOKEHHUS B
nepuoauueckoit cucreme .M. MenneneeBa u crpoenus aroma. 3Hadenue [lepuoanueckoro 3akona [I.U.
Meunneneesa.

Crtpoenue BemecTB. XUMHYeECKasi CBSA3b

DNEeKTPOOTPULIATEIBHOCTh aTOMOB XMMHUYECKHUX 3JIeMeHTOB. KoBajlleHTHash XMMHMYECKash CBSI3b:
HenoJigpHas u noJigpHas. [loHsTre o BOJOPOIHOM CBSI3U U €€ BIUSHUM Ha (U3UYECKUE CBOMCTBA BEIIECTB
Ha npuMepe Boabl. MoHHas cBs3b. Meraminueckas cBS3b. THUIBI KPUCTAIMYECKUX PEHIETOK (aTOMHa,
MOJIEKYJISIpHAsi, HOHHAs, MeTajyinyeckasl). 3aBUCUMOCTh (PU3WYECKUX CBOWMCTB BEIIECTB OT THUIA
KPUCTATTNYECKON PEIIETKH.

XuMHYeCKHe peakuuu

[TonsiTHe O CKOpPOCTH XMMHUYECKON peakiuu. DakTopbl, BIMUSIONIME HA CKOPOCTh XUMHYECKON
peakiuu. [lonstue o karanuzarope. Knaccudpukanus XUMHUYECKUX PEAKIMI MO Pa3MYHBIM MPU3HAKAM:
YUCIy M COCTaBY HCXOIHBIX M TOJTYYEHHBIX BEIECTB; W3MEHEHHUIO CTENEHEeW OKHCICHHsS] aTOMOB
XMUMHYECKUX DJIEMEHTOB; MOIJIOMICHUIO WM BBIIEICHUIO SHEPTUU. DIEKTPOJIUTHYECKAs TUCCOLMAIIUA.
DOneKTpoauThl U HedneKTpoluThl. Monbl. Katnonsl u anuonsl. Peakuuu moHHOrOo oOMeHa. YcloBus
MPOTEKAHUS PEaKIUii MOHHOTO OOMEHA. DIEKTPOJIUTUYECKash JUCCOLMAIUS KHUCIOT, IIeNouel U COJICH.
Crenens okucnenus. OnpeneiaeHne CTEIeHH OKUCICHUS aTOMOB XUMHUYECKUX JIEMEHTOB B COCAMHEHUSX.
Oxucnurens. BoccranoButens. CylliHOCTh OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.

Hemeranasl 1V — VI rpynn u ux coequHeHust

[TonoxeHne HEMETaJIOB B MEPUOJAMYECKON cucTteMe xumuueckux anemeHToB .M. Menpaeneesa.
OO6mue cBoiicTBa HEMETaIOB. ['ajoreHsl: Gpu3ndeckue U XuMuueckue cBorictBa. CoeIMHEHUS TaJOreHOB:
XJIOPOBOJOPOJ, XJIOPOBOJOpOAHAs KucioTa M ee conu. Cepa: ¢u3MyYecKMe W XHUMHYECKHE CBOWCTBA.
CoenMHeHUs cepbl: CEpPOBOAOPOA, CYIb(PuIbI, OKCHABI cepbl. CepHas, CEepHHCTas M CEPOBOJOPOIHAS
KHUCTIOTBI U UX CONU. A30T: (u3nyecKkue W XuMHuueckue cpoirictBa. AMMuak. Comu ammoHwus. OKCHIBI
azota. AzorHas kucinotra u ee comu. Dochop: ¢duzmueckue m xumuyeckue cBoiicTBa. CoeAMHEHUS
docdopa: oxcuna pochopa (V), oprodochopHas KucIoTa U €€ Colu. YIiuepoa: Gpusndeckue U XUMHUIECKHe
CBOMCTBa. AJUIOTpOMUs yriepoja: anmas, rpadur, kapoun, Qymiepensl. CoeAMHEHUsT YTIepoia: OKCHIbI
yraepoaa (II) u (IV), yronbHas kucnora u ee conn. KpemHUit 1 ero coequHeHus..

MeTaJibl M UX COeIMHEHUS



[IonoxxeHne MeTaUIOB B IEPUOAMYECKOM cHCTeMe XuMHuYeckux annemeHToB [[.M. Menpeneesa.
Mertannsl B pupoJie U obure cnocodsl ux noiaydyenus. O6mue puznyeckue cBoicTBa MeTayuioB. Oomume
XMMHMUYECKHUE CBOMCTBA METAJJIOB: PEAaKLUU C HEMETANIaMH, KUCJIOTaMH, COJSIMHU. DJIEKTPOXUMHUYECKHUM
psn HanpspkeHuid MetaioB. Hlenouynsie Metamibl U ux coequHeHus. LllenouyHo3emenbHble METaIbl U UX
coenuHeHus. AmomuHHA. AM(OTEpHOCTh OKcHma u ruapokcuga amromuHus. JKemezo. CoemnuHeHUs
’Keje3a U X CBOMCTBA: OKCUIbI, TUAPOKCU Bl U conu xkerne3a (11 u III).

IlepBoHaya/ibHbIE CBeleHUS] 00 OPraHNYeCKHX BelecTBax

[lepBoHauanbHbIE CBEACHUS O CTPOCHUM OPraHMYECKUX BEILIECTB. YTJEBOJIOPOAbI: METaH, 3TaH,
STHJIeH. VICTOYHUKY yriIeBOAOPOIOB: IPUPOIHBIH ra3, HedTh, yroib. Kuciopoacoaepkamme coOeTMHEHNUS:
COUpThl (METAHOJI, 3TAHOJ, TJIUIEPHUH), KapOOHOBBIE KHUCIOTHI (YKCYCHas KHCJIOTa, aMHUHOYKCYCHas
KHCJIOTa, CTEApUHOBAS U OJICMHOBAS KUCIIOTHI). BHOJIOTHUECKN BaKHBIE BEIIECTBA: )KHUPHI, TIFOK03a, OCITIKH.
XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH cpesibl U €ro MOCIEICTBUS.

Tunbl pacuyeTHbIX 3a1a4:

1. BeluncieHre MaccoBOM JOJIM XUMUYECKOTO 3JIEMEHTa N0 (popMyIie COeTMHEHUSI.

VYcranonenue mpocreiieit (GopMyIbl BEIIECTBa MO MACCOBBIM JIOJISIM XUMUYECKUX DJIEMEHTOB.

2. BeruncneHust M0 XUMHYECKHM YpaBHEHHSM KOJHMYECTBa, OOBEMa, MacChl BEIIECTBA TI0
KOJIMYECTBY, 00bEMY, MAacCCEe PEareHTOB WIH MIPOJYKTOB PEaKIUH.

3. Pacuer MaccoBoii 10JTM paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

TeMbl J1a60PATOPHBIX M NPAKTHYECKUX PAdoOT:

1. JIabopaTopHoe 000pyAOBaHHE U TPUEMBI OOpAIIEHHUS C HUM.

[IpaBuna 6e3omacHoOi pabOThl B XUMUUECKOH JabopaTopuu.

OuncTka 3arps3HEHHON MOBAPEHHOM COJIN.
[Ipu3Haky MpoTekaHuss XMMUYECKUX PEAKIIUH.
[Tosmydenne KUCIOPOa U U3YYEHHUE €TO CBOMCTB.
[Tonydyenune Bo10poAa U U3YYEHUE €0 CBOWCTB.
[IpuroToBsieHHE pacTBOPOB C ONMPEIECTECHHON MAacCOBOM JI0JIEH PACTBOPEHHOIO BEIIECTBRA.
Pemenune »skcnepuMeHTaNbHBIX 3agad 1Mo TeMe «OCHOBHBIE KJIAacChl HEOPraHMYEeCKHX
COEIUHEHUNY.
8. Peakimuu nonHOro oOMeHa.
9. KayecTBeHHbBIE PEaKIK HA HOHBI B PacTBOPE.

Nooohkown

10.  IlonydeHue aMMUaKa U U3y4EHUE €TO CBOWCTB.

11.  TlomydeHue yrieKHCIOTO ra3a U U3y4eHHE €ro CBOICTB.

12. Pemienue skcnepuMeHTanbHBIX 3adad 1o Teme «Hemeramisr IV — VII rpynn m ux
COEIUHEHUNY.

13. Pemenne SKCIICPUMCHTAJIBHBIX 3a1a4 110 TEME «MeTamniabl 1 uxX COCIOUHCHUA»



3. TemaTuueckoe IJIAHUPOBAHHUE C YKA3AHUEM KOJINIECTBA YaC0B, OTBOAUMBIX HA OCBOCHUE

KaKI0Hi TeMbl

8 kiace
Ne Tema Koa-Bo
n/n 4acoB
| Beenenue (4 gaca)
1. Ipeamer xumuu. IpeBpamenue BemecTB. OCHOBHbIE METOAbI NMO3HAHUS: HaOa0aeHHe, | 1
H3MepeHHe, IKCIIEPUMEHT
2. Posib xumuu B ku3HM YenoBeka. KpaTkuii o4epk B HCTOPUU XMMHUU 1
3. 3HaKM XUMHYECKHX dJeMeHTOB. llepuomnveckass cucremMa XuMHUYeckmx odnementos JU. |1
Menpeneena.
4, Xumnueckue Gopmyisl. OTHOCUTENBHBIE MOJIEKYIJISIPHBIE U MOJISIpHBIE Macchl. KonmmaectBeHHbrii | 1
cocTaB BenlecTBa. [IpoBezieHre pacyeToB M0 XUMUYSCKUM (POpMYyJIaM: MacCOBOM JTOIH
XUMHYECKOTO JIEMEHTA B BEIIECTBE
Il. ATOMBI XMMHYECKUX 3JI€MEHTOB(8 yacoB) 1
5. OCHOBHBIE CBEJICHUSI O CTPOSHUH aTOMOB. 30TOIEI. 1
6. CtpoeHne 2IeKTPOHHEBIX 000JI0YEK aTOMOB. 1
7. CtpoeHne IeKTPOHHBIX 000JI0YEK aTOMOB. 1
8. HonHast cBsI3b 1
9. KoBaneHnTHas xuMudeckast CBsI3b (IIOJISIpHASI M HEMOJIsIpHast) 1
10. | KoBajleHTHasi XHMHYeCKasi CBSA3b (MOJISIPHASI M HENMOJIsIpHAast) 1
11. | Merajuinyeckasi CBSI3b. 1
12. | O0o0LIeHre U cHCTeMATH3 AU 3HAHUM. 1
Il ITpocTrie BemecTa. Aymorpomnws (6 9acoB) 1
13. | IlpocTeie BemecTBa MeTaJIBI M HeMeTaIlIbl. VX cBoMicTBa. 1
14. | Monb - eaAMHUIIA KOJIMYECTBA BEIIECTBA. 1
15. | Moasipublii 00beM ra3oB. 1
16. | Pemenwne 3amau 1
17. | Pemenue 3amau 1
18. | O6o01ieHne u cucTeMaTH3aIws 3HaHAN 1
CoenuHeHNE XUMHYECKUX 31eMeHToB (14 Jac)
19. | Crenenp okucnenusi. OCHOBHBIE KJIACCHl HEOPTAaHWYECKIX COSAMHEHUHN 1
20. | Okcuapl. 1
21. | Okcumpl. 1
22. | OcHoBanus 1
23. | OcHoBaHHA 1
24, | Kucinorsl 1
25. | Kucnorsl 1
26. | Cosmn 1
27. | Conu. 1
28. | Kpucraimmueckue pemeTki. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA 1
29. | Yucreple BeniecTBa H cMecH. MaccoBble H 00beMHBIE 10JIH KOMIIOHEHTOB B CMECH. 1
30. | Pemenne pacuerHsix 3ana4 (Pacuer MaccoBoii 10N pacTBOPEHHOr'O BELIECTBA B PACTBOPE.) 1
31. | IloaroroBka K KOHTPOJIBHOM pabore 1
32. | KontponbHas pabora o TeMe «CoelMHEHUs] XUMUYECKHX JJIEMEHTOBY 1
W3menenus, mpoucxoxsmme ¢ BenjectBamu (11 gacoB)
33. | ®usnueckue sIBIEHUA B XUMHUH. Pa3aeinenne cMecen. 1
[IpupomHbie cMecH: BO3IyX, IPUPOAHBIN ra3, He()Th, TPUPOTHBIE BOJIBL.
34. | Xumuueckue peakuuu. [IoHATHE O XUMUYECKOM aHAJIM3€ U CUHTE3E. 1
35. | YpaBHeHHsI XHMHYeCKHX peakiuii. 3aK0H cOXpaHeHHsl Macchl BelllecTB 1
36. | PacueTsl M0 XHMH4YECKUM YPaBHEHHAM (KOJIMYECTBA BeleCTBA, MACCHI HJIH 00beMa 1o 1
KOJIMYECTBY BENIECTBA, MACCHI HJIN 00BEMa OTHOTO M3 PeareHTOB HJIH MPOAYKTOB
peakuun).
37. | Peakuun pasnoxxenus. [loHsTHE O CKOPOCTH peakUMi M KaTanu3atopax. lIpoBenenue 1
XUMHYECKUX PEeaKIVi TPU HAarpEeBaHUH.
38. | Peakuuu coenunenusd. llenouku nepexooB 1




39. | Peaknum 3amemienust. Psix akTHBHOCTH METaJIJIOB. 1
40. | Peakuuu oOmena 1
41. | Tunel XMMUYECKHX peaKIMi Ha MpUMepe CBOMCTB Bojbl. [loHsATHE O ruaponu3e. 1
42. | OGobuieHne U cucTeMaTH3auus 3HaHui o teme: "M3MeHeHus, TpOUCXOSIIHUE C BelecTBaMu"” 1
43. | KonTponbHas pabora o teme «/3MEHEHMU s, TPOUCXOAIINE C BEIIECTBAMI 1
[Ipocreiimme onepaunu ¢ BemecTBaMu (4 yaca)
44, | Ilpaktudeckas padora Nel "IIpasuna T.b. npu padore ¢ BemecrBamu. [IpreMbr oOpaieHus ¢ 1
1260paTOpHBIM 000PYIOBAHHEM
45. | Ilpaktnyeckas padora Ne2 "AHajau3 N04YBHI M BOabI". 1
46. | IMpaktnyeckas padora Ne 3 "[Ipu3Haku XUuMHYECKHX peakumii''. 1
47. | IIpaktudeckas pabora Ne4 "[IpuroroBiieHHe pacTBOpa caxapa ¥ ONpeaciIcHHEe MACCOBOM JTOJIU 1
caxapa B pacTBOpE, B3BEIIMBAHUEY.
PactBopenne. PactBopsi. CBoCTBa pacTBOPOB AIEKTPonUTOB(21 gac) 1
48. | DneKTpOoNUThI U HE 3JEKTPOIUTHI. 1
49. | T/, ee oCHOBHBIE MOJIOKEHHS 1
50. | Kucnorel. Ux knaccudukanms u cBoiictBa. MHAMKAaTOPHI
51. | Kucaorsl. Ux knaccuukanms u cBoiicTBa 1
52. | OcHoBaHUs, MX KJIacCH(HKAIIUS U CBOWCTBA 1
53. | OcHoBanus, X KIaccu(pUKANNs U CBOHCTBA 1
54. | Okcujpl, UX Kiaccu(uKaiys U CBOHCTBA 1
55. | Okcupl, UX Kiaccudukanys U CBOHCTBA 1
56. | Conu. X knaccuduKkaims 1 CBOWCTBA. 1
57. | Conu. x knaccudukanus u cBoricTBa. IloaydeHre KpUCTaljIOB COJICH. 1
58. | 'enernueckas CBs3b
59. | 'enernueckas CBS3b 1
60. | O06oOIIeHNe U CUCTEeMAaTH3alus 3HaHuit 1o Teme: "PacTBopsl. PacTBopenue'. 1
61. | IIpakTuueckasn padora Ne5 "Yc/IoBHSI NPOTEKAHUA XMMHYECKUX PeaKIUil MeKIY 1
pacTBOPaMH JJIE€KTPOJUTOB'.
62. | IlpakTnueckas padora Ne6 "CpoiicTBa OKCHIOB, KMCJIOT, OCHOBAHHUIA M coJjieid, onpeneneHue | 1
XapakTepa cpebl
63. | IIpakruyeckas pabora Ne7 "PenieHue dKcepUMEHTAILHBIX 33124 1
64. | KontponbHas padora no Teme: "PactBopsl. CBOWCTBA pacTBOPOB DIIEKTPOIHUTOB. 1
65. | AHaiM3 KOHTPOIBHOH PaboTHI. 1
66. | Kimaccudukanms xumudecknx peaknuuid. OKUCIHTEIbHO-BOCCTAHOBUTENNBHBIE PEAKITHH.
67. | CBoiicTBa M3y4eHHBIX KJIACCOB B CBETE OKHCIUTENFHO-BOCCTAHOBUTENBHBIX PEAKIIHI 1
68. | Pemenue 3amau. [logBenenne uToroB roga 1
HIpugpmom swvidenenwvt ypoku, npogooumsie c ovopyoosanuem «Touxka Pocmay
9 kaacce
Ne n/m Tema ypoka Koxa-Bo
4acoB

| Beemenme. OOmiasi XapakTepUCTHKA XHUMHYECKHX JJIE€MEHTOB U XHMHYECKHX
peakuuii. Ilepuonuyecknii 3akon u Ilepuoguyeckasi cucreMa XUMHYECKHUX 3JIEMEHTOB
J. . Menjaeneea (10 4)

1. XapakTepuCTHKa XUMUYECKOT 0 3JIEMEHTA Ha OCHOBaHWUHM €ro monoxeHus B [lepnonmueckoi 1
cucteme J[. 1. MenneneeBa

2. CBoiicTBa OKCHAOB, KHCJOT, OCHOBAaHUU M COJiel B CBETE€ TEOPUU BJIEKTPOIUTHUECKOU 1
JIUCCOLIMALIMN U OKHCIIEHH-BOCCTAHOBIIEHUS

3. AmboTepHbIe OKCHJTBI U THIPOKCUIBI 1

4. [Tepuonnueckuit 3axon u Ilepuoauueckas cucrema . 1. MenneneeBa B cBeTe YYEHHUS O 1
CTPOCHUHU aTOM

5. XuMHYECKasi OpraHU3alus JKUBOH U HEXKUBOW NPUPOJIBI 1

6. Knaccudukarys XuMHIECKUX PeaKIHid 110 pa3InIHbIM OCHOBAHUIM 1

7. IloHsAATHE 0 CKOPOCTH XHMHYECKOH peaknnu 1

8. KaranuzaTopsl 1

9, O060011eHNe U CUCTEMATH3aIIM 3HAHUH 110 TeMe «BBenenuey 1

10. Kontponbhas paboraNel mo teme «BBenenue» 1

Metanisl (184.)




11. [Tonoxxenne snementoB-meraiioB B llepuommueckoin cucreme [I. U. MengeneeBa u 1
0COOCHHOCTH CTPOCHUs MX aToMoB. Pu3nueckue cBoricTBa MeTayuioB. CIIaBbl

12, XUMHUYECKHE CBOMCTBA METAJJIOB 1

13. Merasuibl B mpupoae. O0mme crnocoObl UX TOTYYCHUS 1

14. Pemienne pacueTHbIX 3a7ja4 ¢ HOHSITHEM MaccoBasi 107l BBIXOJIA MPOAYKTa 1

15. IloHsAATHE 0 KOPPO3HH METALIOB 1

16. [leno4yHble METaJIIBL: 00IIAs] XapaKTEPUCTHKA 1

17. CoenuHeHUs MIETOYHBIX METAIJIOB 1

18. [I{enouHo03eMeNbHbIC METAJLIBL: 00IIAast XapaKTePUCTUKA 1

19. CoeanHeHnns 1eJ1049H03eMeJIbHBIX METAVIOB 1

20. AJIOMUHUA — TIEpEeXOHbIN 37eMeHT. DU3ndeckne U XUMHUYECKHE CBOMCTBA AJTIOMHHHSL. 1
[Tony4eHune v npuUMeHeHN e ATIOMUHHUS

21. CoeMHEHMsI aJJFOMHHUSI — OKCUJ U TUAPOKCHUJI, MX aM(OTEPHBIN XapaKTep. 1

22. [paktuyeckas padbora Nel OcymiecTBiieHHEe IIENOYKH XUMHUECKUX MPEBpaIlleHuH 1

23. Kenezo — anement VIII rpynnel nodo4Hoil nmoarpynnel. ®u3nyeckue ¥ XuMHUYeCKHe 1
cBoiicTBa xeje3a. Haxoxnenue B mpupose.

24, Coennnenns skese3a +2,+3 nx kayecTBeHHoe onpeeaenne. I'eneTuyeckue psaasl Fe +2 1
u Fe +3

25. 25 IlpakTrueckas padora No2 [lonyueHue v CBOWCTBA COSMHEHUN METAJLIOB 1

26. [Mpaktudeckass pabora Ne3 PerneHue sKcneprMEHTaNbHBIX 33/1a4 HAa PacClO3HABaHHE U 1
MOJy4eHHE COSMHEHUI METaJlJIOB

27. O6006m1enne 3HaHUN 10 TeMe «MeTammb» 1

28. KonTponbsHas pabora Ne2 o reme «MeTaiby 1
Tema 3. Hemerannl (284.)

29. OO6mast XxapaKTepHUCTHKA HEMETAJUIOB 1

30. OO0111 e XUMHUYECKHAE CBOMCTBA HEMETAJUIOB. 1
Hewmeramis! B mpupose ¥ cmocoObl MX MOTYIEHHS

31. Bonopon 1

32. Bona 1

33. I'anorensbl: 0011asi XapaKTePUCTHKA 1

34. CoenuHeHs raJoreHoB 1

35. [Mpaktrdeckas padora Ne4 PerreHue sxcriepuMeHTaNbHBIX 337124 1o TeMe «[loarpymma 1
TaJIOTEHOB»

36. Kucnopoa. Crpoenne aroma, aitoTponusi. XUMHUYIECKOE 3arpsi3HEeHIE OKPY KAroIIei cpepl 1
Y €ro MOCIIEACTBHSL.

37. Cepa, ee Gu3ndeckre 1 XMMHUIECKHE CBOWCTBA 1

38. Coenunenus cepbl. CepoBogopoaHasi Kucjaora u ee cojim. Oxcuapl cepol (IV) u (VI), ux 1
noJiyueHue, CBOCTBA U MPUMEHEHHe.

39. CepHast KHCTIOTa KaK JIEKTPOJIHT U €€ COIHU 1

40. CepHasi KHCJI0TA KaK OKUCIUTEb. [lojiyyeHre u npuMeHeHne CEPHOM KUCTOThI 1

41. [Ipaktuueckas pabora Ne5 Pemenne sxcniepuMeHTanbHbIX 3ana4 o teme «lloarpynma 1
KHCIIOPOJIa»

42. A30T H ero cBolcTBa 1

43. AMMuak u ero coequHenusi. Coan aMmMoHus 1

44, Oxkcuapl a3ora 1

45. A30THAsI KMCIIOTa KaK 3JEKTPOIUT, €€ IPUMEHEHNE 1

46. A30THasi KHCJI0Ta KaK OKHCIHUTENb, €€ MoJTydYeHne 1

47. ®ochop. Coennnenns gocdopa. IlonssTue o pochopHbIX y100peHUAX 1

48. VYraepoxn. CtpoeHue aToMa, aJulIoTpONHs, CBOMCTBAa MOAN(UKAIMIA, TPUMEHEHUE (aIMas3, 1
rpadur)

49. Oxcupp! yrieposa. 1

50. YronpHas kucnota 1 e€ conu. KapOoHaThl, Kak CTPOUTENBHBIE U TIOJIETIOYHBIE MaTEPHAIIBL: 1
MeJl, Mpamop, 3BecTHsIK. JKecTKOCTh BOJBI M clIOCOOBI €€ yCTpaHEeHHUS.

51. Kpemnnii 1

52. Coenunenus kpeMHus: CHIIMKATBI, KAK CTPOUTENbHBIE U IOAETOYHBIE MAaTEPUAIIBI: CTEKJIO. 1
LEMEHT.

53. CunmkaTHasi IPOMBIIUIEHHOCTh 1

54. IIpakTnyeckas padora Ne 6 Ilosryuenne, co0npanue U pacno3HaBaHHue ra3oB 1

55. O600mmenne no teme «Hemerasy 1




56. KonTponbsnas padora Ne 3 mo reme «Hemeramiby 1
Opranundeckue BemecTna (9 4acoB)

57. [Ipenmer oprannydeckoil xumun. BaneHTHOCT 1

58. [TpupoaHbIe HICTOYHHUKH YIIIEBOIOPOAOB: HE)Th M MPUPOIHBINA Tra3, UX NPUMEHEHHE. 1

59. YrneBonopoas! (ankasel), (AJIKEHBI U aJKHHBI) 1

60. Cnuptsi 1

61. Kap6oHoBBIe KHCIOTHI. YKCYCHAsl KHCIIOTa-KOHCEPBAHT MHUIIECBBIX MPOJYKTOB 1

62. Crnoxubie 3Quphl. Kupbl. beiToBas XuMudeckasi rpaMOTHOCTb. [Ipo0iiemMbl Ge30macHOro 1
WCTOJIb30BAHMS BEIIECTB U XUMHUECKUX PEaKIUi B MOBCEAHEBHON YKHU3HU.

63. AMHHOKHCIOTHI. benku 1

64. Yraesonasl. KanopuiiHOCTb :KHPOB, 0€JIKOB H YIJ1€BOAOB. 1

65. [Tonumepsl. TokcHUHBIC, TOPIOYUE U B3PHIBOOIIACHBIC BEIIECTBA. 1
O60011eHNe 3HaHUH M0 XMMUH 32 KypC OCHOBHOM MIKOJIHI (3 yaca)

66. ITepuoanueckuii 3axoH u [lepuonnueckas cucrema /l. V1. MenzaeneeBa B CBETE TEOPUU 1
CTPOCHHS aToMa

67. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB AJIEMEHTOB M MX COCAMHEHH B TIEPHOJIAX U TPYIIIax 1
B CBETE NPEJICTABICHUH O CTPOSHHH aTOMOB 3JieMeHTOB. 3HaueHue [leproandeckoro 3aKoHa

68. Bupl XuMHUeCKHX CBS3€H M TUIIBI KPUCTAJUTHYECKHX PEIIETOK. B3aMMOCBsI3b CTpOCHUS 1 1

CBOICTB BelecTB. I 'eHeTHUEeCKIe pAaabBl METaJlJ1d, HEMETAaJlJIa U ICPEXOJHOI0 METaJLiIa

HlIpugpmom evioenenwvt ypoxu, nposooumste c ovopyoosanuem « Touxka Pocmay




[Ipunoxenne 1 .

PEAJIM3AILIAA OBPA3BOBATEJIbHBIX IPOI'PAMM ECTECTBEHHOHAYYHOM U TEXHOJIOT'MYECKOM HAITPABJIEHHOCTEM 110
XUMHH C NUCIIOJIB30OBAHUEM OBOPYJTOBAHUSA HEHTPA «TOUKA POCTA»

8 ki1ace

Ne Tema Conepxanue [eneBas ycranoBka ypoka | Kommue | OcHOBHBIE BUABI JesTeNbHOCTH oOy4aronmxcs Ha | Mcronp3oBanHOe

ILII CTBO ypoke obopynoBaHue

4acoB

1 [peamer xumun. [Ipaktiueckas padora | 3HAKOMCTBO C OCHOBHBIMH | 1 YMeHue NnoNb30BaThCs HarpeBaTeIbHBIMU JlaTumk Temmeparypbl
[IpeBparieHue BemecTs. Ne 1 «Mzyuenue METOJaMU HayKH npudopamu (TepMorapHsblit), CTUPTOBKA
OCHOBHBIE METO/IBI CTPOEHUS TITIAMEHI»

TIO3HAHUS: HAOJIo/IeH e,
W3MepeHue, IKCIIEPUMEHT
Yucteie BelecTBa 1 JlaGopaTopHBIii OMBIT OKcnepuMeHTalIbHOe 1 YMeTh OTaM4aTh BOAONPO BOJ HYIO BOAY OT Jaruuk
cMmecu. MaccoBble 1 Ne 4 «Onpenenenue orpeJesieHe JUCTWIIMPOBAHHOM, 3HATh, MOYEMY JUIS 3NEKTPONPOBOJHOCTH,
00bEMHBIE 10U BOJIOIIPOBOJIHOM U JUCTUJUIMPOBAHHOU U MPOBEICHHUS DKCIIEPUMEHTOB HCITOIB3YIOT 1 (ppoBOH MUKPOCKOI
KOMIIOHCHTOB B CMCCH. HHCTHHHHpOBaHHOﬁ BOJIOHpOBOJlHOﬁ BOJbI JAUCTUINIMPOBAHHYIO BOAY

BOJIBD)

46 JlIpaxruueckas padora No | JleMOHCTpanyOHHBIH W3yyeHne XUMHUYECKUX 1 YMeTh oTnnyath (pU3HYecKue IpoLeccs OT JaTuuk TeMmnepaTypsl
3 "IIpu3Haku XUMHYECKUX | sKkcrepumeHT Ne | SIBJICHUI XMMHUUYECKUX peakui3HaTh, YTO NP MPOTEKaHUH | IUIaTHHOBBIAI [pnbop mis
peaxmii”. «Bslaenenue u peakLuil MOJIEKYJIbI BEILIECTB Pa3pyLlaoTCs, a OIBITOB C NEKTPUYECKUM

HOTJIOIIEHHE TEeIlIa — aTOMBI COXPaHAIOTCA (JUIs BELECTB C TOKOM
NPU3HAK XUMUYECKOH MOJIEKY/ISIPHBIM CTPOEHHEM
peaxuuu

35 YpaBHEHHUS XUMHYIECKUX JleMOHCTpaLmOHHBIN OKcrepuMeHTaIbHOe 1 3HaTh (HOPMYJIMPOBKY 3aKOHA M YMETh Becrl anextpoHHbIE
peaxuuii. 3aKoH sKkcriepuMeHT Ne 3 . JIOKa3aTeNbCTBO JICHCTBUS MPUMEHSTh €r0 Ha MPaKTHKE, IIPH PEILICHUN
COXpaHEHHs MacChl «3aKoH COXpaHeHUs 3aKOHa pacdETHBIX 33124
BEILIECTB Macchl BEIIECTBY

51 Kucnotsr. Ux [pakriueckas padora | CHHTE3 COJM U3 KUCIOTHI 1 YMeTh IPOBOIUTH MPOCTENIIINE CHHTE3BI [udposoii MUKpOCcKOT
KJIaccu(uKanus u Ne 2 «Ilomyuenue 1 OKCHJIa MeTaJuia HEOPraHMUYECKHX BEIECTB C UCIOIb30BAHUEM
CBOMCTBa MEJIHOTO KyTopocay WUHCTPYKLIUU

53 OcHoBaHUsA, UX [Ipaktugeckas padora | CchopmupoBats 1 YwMmets onpenenats pH pactBopoB Hatauk pH
knaccudukams u Ne 4 «Onpenenenue pH | npeacrasienue o pH
CBOMCTBa pacTBOPOB KHCJIOT U Cpersl Kak

LIEJIoUer» XapaKTEPUCTUKU
KHCIIOTHOCTH PacTBOpa

45 [paxrudeckas padora No2 | JIaBopaTOpHBIHA OIBIT Hcnomnp3oBath 1 YMeTh onpenensTh KUCIOTHOCTh IT0YB HaTtauk pH

"Ananu3 moyBsl U Boabl". | Ne 11 «Omnpenenenne TTONTyYCHHBIC 3HAHUS IS
KHCIIOTHOCTH TTOYBBD» OTpe/IeIIeHNS
KHCIIOTHOCTH PacTBOpPOB

12 O0600mIeHNE T JleMOHCTpaOHHBIN [Toka3aTh 3aBHCHMOCTD 1 YMeTh OnpenenaTs THIT KPACTATHIECKUX JaTauk TeMriepaTypbl

CHUCTEMaTH3aIWs 3HaHUH. | ombIT Ne 6 (hU3NIEeCKUX CBOWCTB PEWETOK MO TEMIIEPATYPE MIIaBICHUS IJIATUHOBBIN, JaTUUK

«Temnepatypa

BCIICCTB OT THUIIA

TEeMIIEpaTyphl TEPMONAPHBIH




TUTaBJICHHS BEIECTB C | XMMHUYECKOH CBSI3U
pa3HBIMH THIIAMHA
KPHCTAJUTHIECKUX
PEIETOK»
49 TO/1, ee ocHOBHBIE JleMOHCTpalMOHHBIN IToxasaTs, uTO 1 3HaTh, YTO PaCTBOPEHHUE — (PU3NKO-XUMHIECKUH JlaTauk TemmepaTypbl
TIOJIOXKEHHUS onbIT Ne 1 «TemnoBoii | pacTBOpeHHE BELIECTB nporeccYMeTh 9KCIEPUMEHTAIBHO ONPENIEIIsTh TUIATHHOBBIN/{aTanK
3¢ ekt pacTBOpeHUs HMEET psill IPH3HAKOB IJIEKTPOJIUTHI M HEJIEKTPOIUTHI AIIEKTPONPOBOTHOCTH
BEIIIECTB B BOZEY XUMHYECKOH
[paktiueckas padbora | peakuunBenenue
Ne 1 «DOnexTponuTel U | HOHATHH «3IEKTPOIUTY» U
HEDJIEKTPOIUTHDY «HENIEKTPOIIUT
9 kiacc
Ne Tema Conepxanue IeneBas ycraHoBka Konmuects | OCHOBHBIE BH/IBI IESITENBHOCTH oOydatomuxcst | Vcronb3oBaHHOE
IL.1I ypoKa 0 4acoB Ha ypoke obopynoBaHue
7 [TonsaTue o ckopocTu JemoHctpanonsasie | M3ydnTh 3aBUCUMOCTD 1 3HaTh 3aBUCHUMOCTb CKOPOCTH PEAKIIUH OT [Tpubop 1u1st HILTIOCTpALUH
XMUMHUYECKOH peakiiu onbIThl Ne 2 CKOPOCTH pEaKLK OT pa3nu4HBIX (PAKTOPOB — TEMIIEPATYPHI, 3aBHCHUMOCTH CKOPOCTH
«M3yyeHue BIUSHUS | pa3iIMYHBIX (aKTOpOB KOHIIEHTPAIIMU PEarupyrolnX BEIIECTB, XUMHUYECKON peaKkLuu OT
pa3nu4HbIX (HaKTOPOB KaTall3aTopa, IPUPOAbI BEIIECTB, TUIOMAAN yCII0BUH
Ha CKOpPOCTh CONPUKOCHOBEHHS BEIIECTB
peaxuum»
19 I{enounos JlaGopaTopHbIi ONBIT | DKCHEPUMEHTAIBEHO 3HaTh CBOMCTBA COCAMHEHUM KAJIBIHA U €T0 Hatuux
3HaTh CBOMCTBA Ne 11 YCTaHOBUTH 3HaYCHHE B TIPUPOJIC U KHI3HU YeJIOBEKa ANEKTPONPOBOJHOCTH,
COEIMHEHUH KaJbLysl U «Bzaumopeiicteue o0pa3oBaHHE CpeAHEH U MarHuTHas MeIaika, mpuoop
€ro 3HauCHUE B IPUPOJIE U | W3BECTKOBOM BOJBI C | KUCIIOH COJIH JUIs TIONTy4EHUsI Ta30B UIIN
KHM3HU YeJIOBEKa YTJIEKUCIIBIM Ta30M» anmnapat Kumma
23 Kenezo — anement VIII JlabGopatopHusiii onsiT | MccnemoBaTh mporecc 1 3HaTh, YTO MPOLIECC KOPPO3HH METAIIIOB JaTuuk maBneHus
TPYIIIbI TOOOYHON Ne 12 «Oxwucnenune 3JIETPOXUMHUUECKON MPOTEKaeT B MPUCYTCTBUHU BOJBI M KHCIOPO/A .
noarpymnmsl. duspueckue | Jkenes3a BO BIAKHOM | KOPPO3HH JKene3a B 3Hathb (aKTOpHI, YCKOPSIOLIHE TPOLECce
U XUMHYECKHE CBOMCTBa BO3/1yXe» BO3/lyXe KOppo3un
xkene3a. Haxoxxnenne B
TIPUPOIE.
33 lamorensr: obmmas JleMOHCTpaMOHHBIA | DKCIepUMEHTAIIbHOES 1 3HaTh PU3NUECKIE U XUMUUECKUE CBOIICTBA ArmmapaT 1Sl TpOBEISHAS
XapaKTEPUCTHKA onbIT Ne 3 n3ydeHue (PU3NUECKUX U raJoreHoB . YMETh 3alUChIBATh YPABHEHUS XUMHYECKHUX ITPOIIECCOB
«3yuenue XUMUYECKHUX CBOMCTB peaKuuii raJloreHoB ¢ METaJlIaMu, (AIIXP
¢dusnuecKux u XJiopa HEMETaJNIaMH, X PA3IIMYHYI0 OKHCINUTEIbHYIO
XMMHYECKHUX CBOHCTB CIIOCOOHOCTB
XJIOpa»
18 CoenuHEHNS CepHl. HemoncTpannonnsii | M3yunts mabopatopasie | 1 3HaTh JTabOpaTOPHBIE CIIOCOOBI TOTYICHUS Armmapat 1Sl TpOBeICHHS

CepoBoopoHast KHCIOTa
u ee conu. OKCHIBI cepbl
(IV) u (VD), ux
TIOyYICHUE, CBOMCTBA U
MIpUMEHEHNE.

onbIT: «Ilonydyenue
CEepoBOAOpPOIA U
N3y4EeHHUE ero
CBOWCTB .
JlabopaTopHbIit

CIIOCOOBI IOy CHUS
CEepoBOIOPO/Ia, ET0
CBOICTBA M CBOWCTBA
cynb(huI0B

CepoBOAOpPO/a, ero (GU3MIECKUE M XUMIYECKIe
CBOICTBA . YMETh NPOBOJUTH KAUECTBEHHbIE
peaxIyu Ha CepoOBOIOPOT M COTTH
CEpOBOIOPOAHON KUCIOThI, COCTABIISTD
COOTBETCTBYIOILIME YPABHEHUSI XUMHUECKUX

XUMUYECKUX PEAKIUM
(AIIXP), mpubop mist
MIOJTYYeHHS TA30B WIN
anmnapat Kunmna




ombIT: «CuHTE3 peakuuii
CepoBOIOpOAA .

KauecrBennsre

peaxiyu Ha

CEpOBOIOPOA U

CYIbOHUIBD)

40 CepHas KUCIIOTa Kak HemonctpanmonHsii | M3yuuTs cBoiicTBa 3HaTh (PU3UYCCKUE U XUMHUUCCKUC CBOICTBA Anmapat a1 IpoBeIeHUs
okucnurens. [lomydenue u | onsiT Ne 4«M3yueHue | cepHHUCTOro rasa CEpHHCTOro ra3a . YMeTh 3alichIBaTh xuMuueckux peakimit (AIIXP
MIPUMEHECHUE CEPHOM CBOWCTB CEPHUCTOTO ypaBHEHHUs peakiiii ra3a ¢ BoAOH, co
KHCIIOTEI ra3a ¥ CepHUCTOM IIeJI09aMHK

KHMCIIOTBDY

43 AMMHaK u ero JlabopaTopHBI OMBIT | DKCIEPUMEHTATBHO 3HaTh, YTO PACTBOP aMMHUaKa B BOjie — c1abbiidi | JIaTYMK 3JEKTPOIPOBOJHOCTH
coequHenus. Comnu Ne 9 «OcHoBHEBIE JI0Ka3aTh 9JIEKTPOJIUT . YMETh ONPEeNsATh 3TO CBOMCTBO
aMMOHHS CBOICTBA aMMHAKa» MPUHAJICKHOCTD C TIOMOIIIBIO JaTYHKA 3JICKTPOIIPOBOTHOCTH

pacTBOpa aMMHaKa K
cl1a0bIM DJICKTPOJIUTaM

44 Oxcuel a3oTa JemoncTpaumonnsle | M3yunts 3HaTh MPOMBIILICHHbBIE U 1TA00paTOpPHbIE TepMOpe3uCTOpHBIN TaTUHK

onbIThl: «llonyuenue | MpOMBINUIEHHBIE U crioco0bl momydeHust okcuaa azora (IV), ero TEMIIEpATyphbl, faT4ukK pH,
okcuaa azora (IV) u | mabopatopHbie CrIocOObI (hu3nYecKre 1 XUMHYCCKUE CBOUCTBA . YMETh JATYUK DJICKTPONPOBOIHOCTH,
U3Yy4CHHE eT0 MOTY4YEHUs OKCHIa COCTaBJISITh COOTBETCTBYIOIIHME YPaBHEHUSI amnmapaT Ui POBEICHHUS
CBOMCTBY; azorta (IV), ero XUMHYECKUX PEaKInii . YMETh OOBACHATH XUMHUYECKUX peaKiui
«OkucneHne OKCuia | CBOMCTBA, IPUMEHEHUE B npuMeHeHre okcuaa azora (IV) B (AITXP), marHuTHAs
asorta (II) mo oxcuna IIPOM3BOACTBE a30THOM IIPOU3BOJCTBE A30THOM KUCIIOTHI MelajiKka

asora (I1V)»; KHCJIOTBI

«B3aumopeticTeue

okxcuaa azora (IV) ¢

BOJION U

KHCIIOPOJIOM,

TIOJIy4E€HUE a30THOU

KHCIIOTBI»

46 A30THas KHCJIOTa KaK [IpaxTudeckas OKcrepuMeHTaIbHO ‘YMeTh UCI0/Ib30BaTh HOHOCEIEKTUBHEIE JlaT4uK HUTPATHOHOB
OKHMCIIUTEND, €€ pabota Ne 4 OIIPENIENTUTH CONEpKaHHe JATYUKY JUTSI OTIPEIeNeHUs] HOHOB
TIOTyYICHHE «Ormpenenenne HUTPAT-HOHOB B

HUTpAT- HOHOB B pacTtBopax
MUTATETLHOM

pacTtBope
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