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1. Ilnannpyemble pe3yabTAThl 0CBOCHHUS Y4eOHOIr0 nMpeaMeTa « XuMHsD)

[Inanupyemble pe3yapTaThl ONUPAKOTCS Ha BeAyllMe LeJeBble YCTAHOBKHM, OTpakarollue
OCHOBHOHM, CYIIHOCTHBIH BKJIAJ HM3y4aeMOil NporpaMMbl B pPa3BUTHE JIMYHOCTH OOYyJaromUXCs, HUX
CIIOCOOHOCTEH.

B cTpykType ninaHupyeMbIX pe3yabTaTOB BBIAEIAETCS CJAeAyIoIue IPyNnbl:

JInyHOCTHBIE Pe3yJIbTATHI [IPE/ICTABICHBl B COOTBETCTBUHU C TPYIIION JIMUYHOCTHBIX PE3YIbTATOB U
PacKpbIBAIOT U JIETAIM3UPYIOT OCHOBHBIE HANPABICHHOCTU ATUX Pe3yiabTaToB. OLIEHKA JOCTHUXKEHUS 3TOU
IpYyNIbl [JIAHUPYEMBIX PE3YJAbTATOB BEJIETCS B XOA€ MPOLEAYp, AONYCKAIOMIMX IPENOCTaBICHUE U
WCTIOJIb30BAHNE UCKJIIYUTEIHHO HellepCcOHU(pUIIMPOBaHHONH HHDOpMAIHH.

MeTtanpeaMeTHble pe3yJbTAaThl IPEICTABIECHBl B COOTBETCTBUU C MOATPYIIIaMU YHUBEPCAJIbHbIX
YUeOHBIX JICHCTBHH, pPACKPBIBAIOT W JETAJTM3UPYIOT OCHOBHBIC HAINPABICHHOCTH METANpPeIMETHBIX
pe3yJabTaToOB.

IIpenmeTHble pe3yabTaThbl MPEICTaBICHbBl B COOTBETCTBUU C TPYNIAMU PE3yJbTaTOB y4eOHOTO
MpeIMeTa, PACKPHIBAIOT U IETAIU3UPYIOT UX.

[IpenmeTHbIe pe3yabTaThl IPUBOAATCS B OJ0KaX «BBIMTYCKHUK HAy4UTCS» U «BBITYCKHUK MOTYyIHT
BO3MOYHOCTb HAYYUTHCS.

[Inanupyemble pe3ynbTaTbl, OTHECEHHblE K OJOKYy «BBIMYCKHUK Hay4MTCS», OPUEHTHPYIOT
M0JIb30BATeNs B TOM, JOCTH)KEHHE KAKOTO YPOBHSI OCBOCHHS Y4E€OHBIX JAECWCTBUN C M3y4aeMbIM ONOPHBIM
yueOHBIM MaTepHalioM OXHJaeTcsi OT BbIMycKHHMKa. Kpurepusimu oTOOpa pe3yabTaToB CIyXaT HX
3HAYUMOCTh JUIsl pElIeHHs OCHOBHBIX 3a/ad 0Opa3oBaHHsS Ha JaHHOM YpPOBHE M HEOOXOIMMOCTb JUIsS
MOCJIEYIOMEro O0ydeHHs, a TaKKe MOTEHIUallbHas BO3MOXKHOCTb HX JOCTH)KEHHSI OOJBIIMHCTBOM
oOyuaronuxca. MHbIMU cioBamu, B 3TOT OJOK BKJIIOYAeTCS KPyr Y4eOHBIX 3a/ay, MOCTPOCHHBIX Ha
OTMOPHOM Y4eOHOM MaTepuaje, OBJIaJeHHUE KOTOPbIMH MPUHLMIIMATILHO HEOOXOAWMO JUISl YCIELIHOTO
0o0yueHus U COLMAIN3alUU U KOTOPbIE MOTYT ObITh OCBOEHBI BCEMHU O0yJaIOINXCS.

JIOCTIKEHNE TUIAaHHPYEMBIX PpE3YyJIbTaTOB, OTHECEHHBIX K OJIOKY «BblnyCKHUK HAYyYumcs»,
BBIHOCHUTCS HAa UTOTOBOE OLIEHUBAHNE, KOTOPOE MOXKET OCYILECTBIIATHCS KaK B X0/1€ 00y4eHHUs (C MOMOILBIO
HaKOIUICHHON OLIEHKH WJIM MOPTQens MHIAUBHUIYalIbHbIX JOCTHKEHUN), TaK U B KOHIIE O0y4eHUs, B TOM
qucie B popMe rocyJapcTBEHHON UTOroBoi arrectanuu. OLeHKa JOCTHKEHUS IIJIAHUPYEMBIX PE3y/IbTaTOB
3TOTO OJIOKAa Ha YpPOBHE BEAETCS C IOMOIIBIO 3aJaHuii 0a30BOTO YpPOBHSA, a Ha YPOBHE JACHCTBHUH,
COCTaBIISIIOIIMX 30HY OJMKalIIero pasBUTHsA OOJBIIMHCTBA OOYyYaroIUXCs, — C IOMOILBIO 3adaHui
MOBBIIIEHHOTO YPOBHS. YCHEIIHOE BBINOJHEHHE OOydaromMMMCs 3a7aHuil 0a30BOr0 YPOBHS CIY)KUT
€/IMHCTBEHHBIM OCHOBAHHMEM JUIsl IOJIOXKHUTEIBHOIO PEIIEHUs BOIPOCa O BO3MOXKHOCTU IIepexoja Ha
CIIEAYIOIIUNA YPOBEHb OOyUEHHUS.

B Onoke «Buinycknuk noayuum 803MOJMCHOCMb HAYYUMbCAY» TPUBOIATCA  IUIAHUPYEMbIE
pe3yibTaThl, XapaKTePU3YIOLIHe CUCTeMY Y4€OHBIX ACHCTBUI B OTHOLIEHMM 3HAHUMN, YMEHUI, HaBBIKOB,
paclIUpsAOUMX U YriayOnsomuX MOHUMaHUE ONOPHOro y4eOHOro Marepuana WIM BBICTYNAIOLIMX Kak
IpONeNeBTHKA JUIs JalbHEHMIIero u3ydyeHHs IpeaMera. YpPOBEHb JOCTUKEHHMH, COOTBETCTBYIOIIUI
IUTAHUPYEMBIM pe3yibTaTaM 3TOro OJI0Ka, MOTYT IpPOAEMOHCTPUPOBATH OTAEIbHbIE MOTHBHPOBAHHBIE U
ciocoOHble OOydarouecs. B TOBCEJHEBHON IpakTHKE MpernojaBaHUsl Iedd JaHHOro OJoka He
0TpalaThIBAIOTCS CO BCEMU 0€3 HCKIIOUEHHs] OOYYaloUIMMHCS KaK B CHJIY IOBBILIEHHOM CIIOKHOCTH
y4eOHBIX JEHCTBHM, TaKk M B CHUJIYy IIOBBIILIEHHOM CIIO)KHOCTH Y4e€OHOro Marepuaja W/WIM €ro
IIPONEIEBTUUECKOTO0 XapakTepa Ha JaHHOM YypoBHE oO0ydeHus. OIeHKa JOCTIKEHHs IUIAHUPYEMBbIX
pe3yJIbTaTOB BEIETCS INPEUMYLIECTBEHHO B XOJ€ MPOLELYp, AONYCKAOIUX NPEJOCTAaBIECHUE U
UCIOJb30BAHNE HCKIIIOYUTEIBHO HemepcoHu(UIMpoBaHHOW HH(popMmanuu. CoOTBETCTBYIOIIAs TIpyIma
PE3yJIBTAaTOB B TEKCTE BBIJEIIEHA KyPCUBOM.

3amaHus, OPUEHTUPOBAHHBIC HA OILIEHKY JOCTHKEHMs IUIAHUPYEMBIX pe3ylbTaToB M3 OJoKa
«BBIITYCKHUK NOJIyYUT BO3MOKHOCTb HayYUTHCS», MOTYT BKJIIOUAThCSI B MaTepUalbl HTOTOBOIO KOHTPOJIS
6moka «BpImyckHUK HayuuTcs». OCHOBHBIE 1€ TaKOrO BKJIIOUEHHS — MPEAOCTaBUTh BO3MOXKHOCTh
oOyJaromumMcsi poJeMOHCTPUPOBATh OBJaJleHHe 0oJyiee BBHICOKUM (IO CpaBHEHHIO ¢ 0a30BBIM) YpOBHEM
JOCTH)KEHUHM M BBISIBUTH JMHAMUKY POCTa YMCIEHHOCTH HamboJiee MOJArOTOBIEHHBIX oOyuatomumxcs. [Ipu
STOM HEBBINOJHEHHE OOYJarOIIMMUCS 3a/laHhi, C MOMOINBI0O KOTOPBIX BEAETCS OLIEHKA JIOCTHKEHHUS
IUTAHUPYEMBIX PE3YJIbTaTOB JAHHOTO OJI0OKa, HE SIBJISETCS MPEMsITCTBUEM Ul Mepexoja Ha CIeAyIOIUN
ypoBeHb 00yueHus. B psje ciaydaeB JOCTH)KEHUE MIIAaHUPYEMBIX pPe3yabTaToOB 3TOro 0JI0Ka 11e1ecoodopa3zHo
BECTH B XOJI€ TEKYIIETr0 1 MPOMEKYTOUHOTO OILICHUBAHUS, a MOJIy4YeHHbIE pe3yabTaThl PUKCUPOBATH B BUJIE



HAKOTJICHHON OIeHKM (HampuMmep, B (Gopme mopTdens NOCTKEHUI) M yYUTHIBATh IMPH OIpPEIeICHUH
HUTOrOBOM OLICHKH.

[TooOHast cTpyKTypa MpeaCTaBlICHUs IUIAHUPYEMBIX Pe3yibTaTOB MOAYEPKHUBAET TOT (PAKT, HUTO
OpU OpraHM3aluu 00pa3oBaTENBHOrO MpPOIECCa, HAMPABICHHOTO Ha pealu3aluilo U JIOCTHKECHUE
TUTAHUPYEMBIX Pe3yJbTaTOB, OT YYUTENS TpeOyeTcs HUCIOJb30BaHUE TAaKUX IMEAarOTHUYECKUX TEXHOJIOTHH,
KOTOpBIE OCHOBaHbI Ha Auddepenunanuu TpeboBaHu K MOJITOTOBKE 00YJaIOLTUXCS.

HYHOCTHRI BTATRI OCBOCHHS YIEOHOI0 mpeaMeTa « XHMHD):

1. Poccwuiickasi TpakJaHCcKass WACHTHYHOCTh: MATPHOTH3M, yBakeHHE K OTedecTBy, MPOLUIOMY U
HACTOSIIEMYy MHOTOHAaIMOHANBHOTO Hapoaa Poccun. Oco3HaHMe STHHUYECKOW NMPUHAICKHOCTH, 3HAHUE
WCTOPHH, S3bIKA, KYJIBTYPBI CBOETO HApO/aa, CBOETO Kpasi, OCHOB KYJIbTYPHOTO Hacieaust HapoaoB Poccuu u
YeJIOBEUECTBA; YCBOGHHE TYMAaHUCTHYECKHX, JEMOKPATUYECKHX H  TPAJAWIUOHHBIX IICHHOCTEH
MHOTOHAIIMOHAJILHOTO pOcCUickoro oOmectBa. OcCO3HAHHOE, YBAKUTEIBHOE M J0OpOXKEIaTebHOE
OTHOIIIEHWE K LEHHOCTSIM HapoJoB Poccun u HapomoB mupa. UyBCTBO OTBETCTBEHHOCTH H JIOJTA TIEpEN
PonunoM.

2. OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO. [ OTOBHOCTP M CIOCOOHOCTH OOy4aromuxcs K
CaMOPAa3BUTHIO W €caMOOOpa30BaHMWI0O HAa OCHOBE MOTHBAIMM K OOYy4eHHMIO W TO3HaHUIO. (OCO3HAHHBIN
BBIOOD W TOCTPOCHHUE JANbHEHIIeH WHIUBUAYaTIbHONW TPpaeKTOPHH 00pa30BaHus Ha 0a3e OPHEHTHUPOBKHU B
mupe mpodeccrii M TPOPECCHOHATBHBIX TPEANOYTEHHH, C YUETOM YCTOWYMBBHIX ITO3HABATEIbHBIX
WHTEPECOB, a TaKXKe Ha OCHOBE (DOPMHUPOBAHHS YBAKUTEIHHOTO OTHOIICHHS K TPYAY, Pa3BUTHS OTBITA
YYaCTHsI B COIIMATILHO 3HAYUMOM TpPY/IE.

3. ChopMHUpPOBAHHOCTP HEIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW NPAKTHUKH, YYUTHIBAIOIIETO COIMAIbHOE, KYJIbTYPHOE, S3BIKOBOE,
TyXOBHOE MHOTOOOpa3re COBPEMEHHOTO MHpa.

4. Oco3HaHHOE, YBaXHUTEIbHOE W JOOpPOKENATENFHOE OTHOIICHHE K IPYrOMY 4YelOBEKY, €ro
MHEHHUIO, MHPOBO33PEHMIO, KYIbType, fA3bIKY, Bepe, TPaKJaHCKOW MO3UIHMH; K HCTOPHU, KYJIBTYpe,
peNUruu, TpagulusaM, si3bIkaM, EeHHOCTAM Hapo1oB Poccun 1 HaponoB Mupa. ['0TOBHOCTE U CITOCOOHOCTH
BECTHU JMAJIOT C APYTUMHU JIIOJbMHU U JOCTUTaTh B HEM B3aUMOIIOHUMAHMUS.

5. OCBOEGHHOCTh COLMAJIBHBIX HOPM, MPABWJI TOBEIACHHS, pojied M (PopM COIMaIbHON KU3HHU B
rpynmnax M cooOIIecTBax, BKIIOYash B3pOCIbIE U COLMAIbHbIE COOOIIECTBA. YYacTHE B IIKOJHbHOM
CaMOYNpaBJIE€HUU U OOIIECTBEHHON J>KM3HM B TpeAesaX BO3PACTHBIX KOMIETEHLUUH C Y4eTOM
PErMOHANBHBIX, STHOKYJIBTYPHBIX, COLUATBHBIX U SKOHOMHYECKHUX CITOCOOHOCTEH.

6. Pa3BUTOCTP MOPAJBLHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEHICHHMH MOPAIbHBIX MpoOJIeM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, chOpMHUPOBAHHOCTH HPABCTBEHHBIX YYBCTB U HPABCTBEHHOI'O MOBEJICHUS,
OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHBIM MOCTYITKAM.

7. ChopmMupoBaHHOCTH KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOILIEHHUH U COTPYAHUYECTBE CO
CBEpPCTHHUKAMHM, JETbMHU CTapIlero M MIIAJIIEro BO3pacTa, B3pOCIBIMH B Ipolecce 00pa3oBaTENbHOM,
OOLIECTBEHHO MOJIE3HOH, yueOHO-HUCCIIeI0BATENbCKOM, TBOPUECKON U APYTUX BUIOB AEATEIHHOCTH.

8. ChopmupoBaHHOCTH IIEHHOCTH 3J0POBOTO M 0€30macHOro o0pasza »XKU3HHU; YCBOCHHE IPaBUII
WHIUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOTO MOBEICHUS B UPE3BbIUAHHBIX CUTYAIUAX, YTPOKAIOIINX
YKU3HU U 3JI0POBBIO JIIOJICH, MpaBUII MOBEACHUS Ha TPAHCIIOPTE U HA AOPOrax.

9. CdopMHpPOBAaHHOCTH OCHOB 3KOJOTHYECKOW KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO SKOJIOTHYECKOTO MBIIUICHUS, HATUYUE OTbITA AKOJIOTUYECKH OPUEHTUPOBAHHOUN pedIeKCHUBHO-
OIICHOYHOM U MPAKTUYECKON EATEILHOCTH B )KU3HEHHBIX CUTYaIIHsIX.

10. Oco3Hanue 3HaU€HHUs] CEMbU B JKU3HU YeJIOBEKAa M OOIIECTBA, MPUHATHE IEHHOCTH CEeMEWHOM
KHU3HH, YBAKUTEIbHOE U 3a00TIMBOE OTHOIIEHUE K WIEHAM CBOEH CEMbH.

11. Pa3BUTOCTb 3CTETHYECKOTO CO3HAHMS Yepe3 OCBOCHHE XYJO’KECTBEHHOTO HAClIEAMs HapOJ0B
Poccun u mMupa, TBOpUECKOHM AEATENIBHOCTH 3CTETUYECKOTO XapakTepa (ICTETHYECKOE, AIMOILMOHAIBHO-
LIEHHOCTHOE BUJECHUE OKPYXAIOIIEro MHpPA; CIIOCOOHOCTh K 3MOIMOHAIBHO-IIEHHOCTHOMY OCBOEHHUIO
MUPa, CAMOBBIPAKEHUIO).

MeTanpeaMeTHbI JBTATELI OCBOECHNS V4eOHOI0 NpeiMeTa « XUMUsI»:

MertanpeaqMeTHble pe3yabTaThl BKIIOUAIOT OCBOCHHBIE 00YYAIOUIUMHCA MEXIPEIMETHBIE MOHITUS
U YHUBepCaJlbHble yueOHble ecTBUS (peryisaTUBHBIC, I03HABATEIbHbIE, KOMMYHHUKATUBHEIE).

Me:knpeaMeTHbIe OHATHSA

YcnoBueM  (GOPMHUPOBAHHUS MEXIPEIMETHBIX MOHATHUH, Takux, Kak cucrema, (akr,
3aKOHOMEPHOCTb, (PEHOMEH, aHaju3, CHUHTE3 SBIAETCS OBJaJeHHE OOYJaIOUUMHUCS OCHOBaMH



YUTATENILCKOM KOMITETCHIINM, MPUOOpETEHHE HABBIKOB pabOTHl ¢ MH(pOpMauuel, ydacTHe B NPOEKTHOM
nearenbHocTH. Ha ypokax mo ywyeOHOMy mpenmery «XuMmus» OyaeT NpoAoDKeHa paboTa o
(OpPMHUPOBAHUIO U PA3BUTHIO OCHOB YUTATEIbCKOH KoMmeTeHUHH. O0ydaronyecs OBIAACIOT YTCHHEM
KaK CpEACTBOM OCYILECTBJICHUS CBOMX JIbHEWIIMX IUJJAHOB: TPOJODKEHUS 00pa3oBaHUs H
camo00pa30BaHusl, 0CO3HAHHOTO IIAHUPOBAHUS CBOET0 AKTYaJbHOTO W MEPCIEKTUBHOTO KPyra YTCHHs, B
TOM YHCJIE€ JOCYrOBOTO, MOJATOTOBKH K TPYAOBOW M COIMAIIBHOW JEATEIBHOCTH. Y BBIMTYCKHHUKOB OyaeT
copMHupoBaHa MOTPEOHOCTh B CUCTEMAaTHYECKOM YTEHUHM KaK CPEJCTBE TO3HAHUS MHUpPa M CeOS B ATOM
MHpE, TapMOHU3AIMH OTHOILIIEHUN YeJIOBEeKa M 00I1IeCTBa, CO3/IaHUH 00pa3a «IOTPeOHOTro OyayIIeroy.

[Tpu n3ydenun ydeOHOTO mpenMeTa «XUMHs» 00ydaroImuecs: YyCOBEPIICHCTBYIOT MPHOOPETEHHBIC
Ha [IEPBOM YPOBHE HABBIKH padoThl ¢ MH(popmanuei u nonoaHat ux. OHU cMOTYT paboTaTh C TEKCTAMH,
peoOpa3oBBIBATh U HHTEPIIPETUPOBATH COACPIKAIIYIOCS B HUX HH()OPMAIUIO, B TOM YHCIIE:

- CHUCTEMaTU3UpOBaTh, COINOCTABJIATH, AaHAJIW3UPOBaTh, O0000OLWATH U HHTEPIPETUPOBATH
nH(OPMALIHIO, COAEPHKALLYIOCS B TOTOBBIX HH(POPMALIMOHHBIX 0OBEKTAX;

- BBICNATh TIJIAaBHYI0O M H30BITOYHYIO MH(OpPMAIMIO, BBINOJHATH CMBICIOBOE CBEpPThIBAaHHUE
BBIJICNIEHHBIX ()aKTOB, MBICIIEH; MPEICTaBIATh HHPOPMAIMIO B CXKAaTOM cioBecHOM (opme (B BHUE IJIaHA
WM TE€3UCOB) U B HAIJISIIHO-CUMBOJIMYeCcKoi (hopMme (B BuAe TaOIuUL, rpaduyecKuX CXeM U Juarpamm, Kapt
MOHSATUN — KOHIIENTYaJIbHBIX AMArpaMM, ONIOPHBIX KOHCIIEKTOB);

- 3aI0JIHATH U JOTIOJIHSTH TaOJUIbl, CXEMBI, TUarpaMMbl, TEKCTBHI.

B xone uzyuenus ydueOHoro mpeamera «Xumus» oOydarouiygecs NpuoOpeTyT ONbIT NMPOEKTHOM
NesiTeILHOCTH Kak  ocoboil  ¢opmbl  ydyeOHOW  pabOThI,  CMOCOOCTBYIOMIEH  BOCHHUTAHHIO
CaMOCTOSITEIBHOCTH, MHULMATUBHOCTH, OTBETCTBEHHOCTH, IOBBIIIEHUIO MOTHUBALUU U 3()(HEKTUBHOCTU
y4eOHOM /eATeNbHOCTH; B XOJI€ peajn3alliid MCXOJHOIO 3aMbICiia Ha MPaKTUYECKOM YPOBHE OBIAJCIOT
YMEHHEM BBIOMpPATh aJ€KBAaTHBIE CTOSILEH 3agade CpeACTBa, MPUHUMATH DPELIEHHs, B TOM YHCIE U B
CUTyalusix HeompeneneHHOCTH. OHU TMOJy4aT BO3MOXHOCTh Pa3BUTh CIIOCOOHOCTh K pa3paboTke
HECKOJIbKUX BAapUaHTOB pEUIEHUI, K MOUCKY HECTaHIAPTHBIX pEIICHHH, MOUCKY M OCYIIECTBICHHUIO
HauboJee MPUEMIIEMOTO PELICHUSI.

B cootBerctBUM ®I'OC OOO BBIACIAIOTCS TPH TPYIMIBl YHUBEPCATBHBIX YYEOHBIX JICHCTBUM:
perynaTuBHbIE, IO3HABATENbHbIE, KOMMYHUKATUBHBIE.

PeryasituBubie YY /|

1. YMeHune caMoCTOSITEIbHO OTPEENIATh e 00ydeHUs, CTaBUTh U (OPMYIUPOBATH HOBBIE 331a4U
B yuebe M TO3HABATEIbHON JEATEIbHOCTH, pa3BUBaTh MOTHBBI M HHTEPECHl CBOEHM IMO3HABATEIHLHOMN
nesTenbHOCTH. OOYyJaronuics CMOXKET:

- AaHAJTM3UPOBATh CYIIECTBYIOIIKE U INITAHUPOBATH Oy Iyiue oOpa3oBaTelbHbIe Pe3yIbTaThl;

- UIeHTUGUIUPOBATH COOCTBEHHBIE MPOOIEMBbI M OTIPEAEIISATH TJIaBHYIO POOIEMY;

- BBIJIBUTATh BEPCUU pelIeHUs MPOoOsieMbl, (GOpPMYIHpPOBaTh TUIOTE3b, IPEABOCXUINATH KOHEUHBII
pe3ynbTarT;

- CTaBUTh 1IeJIb JEATEIbHOCTH Ha OCHOBE OIPENeICHHOW NpoOJeMbl U  CYIIECTBYIOIIMX
BO3MOYKHOCTEH;

- popMynMpoBaTh yueOHbIE 3a7]aul KaK [Iark JOCTHKEHHSI TOCTABICHHON LU JeSTeIbHOCTH;

- 00OCHOBBIBaTh IIEJIEBBIE OPUEHTHPHI M TPUOPUTETHI CCHUIKAMH Ha ILIEHHOCTH, YKa3blBas U
000CHOBBIBas JIOTHUECKYIO TIOCIEA0BATEIHHOCTD II1aroB.

2. YMeHue caMOCTOATEIbHO IUTAHUPOBATh MYTH JOCTHXKEHHS Ieeld, B TOM UHUCIe
albTepHATHBHBIC, OCO3HAHHO BBHIOMpaTh Haubojee HSPPEKTUBHBIE CHOCOOBI pemieHUs Y4eOHBIX U
MO3HABATENbHBIX 33a4. OOyJaronuiicss CMOXKET:

- OIpeneNIATh He0OXOAUMBIE JIeHCTBHS B COOTBETCTBUHU C y4eOHOM M MO3HaBaTEeJbHOW 3a1adelt u
COCTaBJISITh AITOPUTM UX BBITIOJIHEHHUS;

- 000CHOBBIBATh M OCYILECTBIISATh BBIOOP Hanbosiee 3(EeKTUBHBIX CIOCOOOB pelIeHs] yYeOHbIX U
MO3HABATENbHBIX 33/a4;

- OMNpeNesITh/HaX0AUTh, B TOM YHUCJIE U3 MPEIJI0KEHHBIX BAPUAHTOB, YCIOBHS JIs BBIMOTHEHUS
yueOHOM U1 TO03HABATEILHOH 3a/1a4H;

- BBICTpPaMBaTh KU3HEHHBIC TUIAHBI HA KPATKOCPOYHOE Oynyiiee (3asBIAThH LIETEBbIE OPUEHTHPHI,
CTaBUTh aJIeKBaTHbIE WM 3aJa4ydl W TpeiaraTh NSHCTBUS, yKa3biBas M OOOCHOBBIBAs JIOTMUYECKYIO
IIOCJIEOBATEIBHOCTb 111ar0B);

- BBIOMpATh W3 TPEUIOKEHHBIX BAPUAHTOB M CaMOCTOSITENILHO HMCKaTh CPEACTBA/PECYpCHI IS
peleHus 3a/1a41/I0CTHKEHUS 1IeTIH;



- COCTAaBIISITh IUIaH PEHICHUs MPOOIIeMBbI (BHITIOTHEHUS IPOEKTa, IPOBEICHUS UCCIICIOBAHNUSA);

- OIpEeneNsATh MOTCHIHATIbHBIC 3aTPYAHEHUS IPU PEIICHHH y4eOHOH M MO3HABATENIbHOM 3a/1auu U
HaXOJUTb CPEACTBA JUIsl UX YCTPaHEHMUS;

- OINHKCHIBATH CBOM OMBIT, OQOPMIISS €ro s MepeAayd APYrHM JIIOJISM B BHAE TEXHOJIOTUU
pelIeHNs IPAaKTUYECKUX 3aau ONPEEIEHHOrO Kilacca;

- IUNIAHUPOBATh U KOPPEKTUPOBAThH CBOIO MHIMBUIyaIbHYIO0 00pa30BaTEIbHYIO TPAEKTOPHIO.

3. YMeHue COOTHOCUTH CBOM JCHCTBHS C INIAHUPYEMBIMHU Pe3yIbTaTaMH, OCYIIECTBIISATh KOHTPOJIb
CBOEH JEeATENIbHOCTH B IPOLIECCE JIOCTHIKEHUS pe3ysibTaTa, ONpENesITh CIOCOObl IEHCTBHM B paMKax
MPEIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTHPOBaTb CBOM JIEHCTBUS B COOTBETCTBUU C
u3MeHstoelica cutyanuei. O0y4aromunics CMOXKET:

- OIPENENATh COBMECTHO C MEJAaroroM M CBEPCTHUKAMHM KPUTEPHUM IUIAHUPYEMBIX PE3YJIbTaTOB U
KPUTEPUHU OLIEHKHU CBOEH y4EOHOM JIeSATEIbHOCTH;

- cHCTeMaTH3UpoBaTh (B TOM WYHCIIE BHIOMpAaTh MPHOPUTETHBIE) KPUTEPUU ITUIAHHUPYEMBIX
Pe3yJbTaTOB U OLIEHKU CBOEH JESITENIbHOCTH;

- oTOMpaTh MHCTPYMEHTHI JJIsl OLICHUBAHMS CBOEH NEATENIbHOCTH, OCYLIECTBIISITH CAaMOKOHTPOJIb
CBOEH IeATEeIbHOCTH B paMKax MPeAI0KEHHBIX YCIOBUI U TpeOOBaHUI;

- OIICHMBATh CBOIO JIEATEIBHOCTh, APTYMEHTHUPYS TPUYMHBI JOCTIKEHUS WIH OTCYTCTBUS
IUIAaHUPYEMOTO Pe3yibTara;

- HaXOJWUTh JIOCTAaTOYHBIE CPEJACTBA JJIsi BBIINOJHEHHUS Y4EOHBIX JEHCTBUN B M3MEHSIOLIEHCS
CUTYaI[MU W/WJIN MIPU OTCYTCTBUH INITAHUPYEMOTO Pe3yJIbTaTa;

- paboTas 1Mo cBOeMy IIaHy, BHOCUTh KOPPEKTHBBI B TEKYILYIO JEATEIbHOCTh HA OCHOBE aHaIM3a
M3MEHEHHUH CUTYaIMH JIJIs TIOJyYeHHsl 3aIUIAaHUPOBAHHBIX XapaKTePUCTUK MPOAYKTa/pe3ybTaTa;

- YCTaHaBJIMBATh CBS3b MEXAY MOJYyYEHHBIMU XapaKTEPUCTUKAMH MPOAYKTa U XapaKTePUCTHKaAMU
mpolecca JAeATeIbHOCTH W 10 3aBepUICHUM JESATENbHOCTH TpeylaraTb HM3MEHEHHE XapaKTepPHCTHUK
rporecca Ajs OJyYeHHs YAyYIIeHHbIX XapaKTepUCTUK MTPOIYKTa;

- CBEPSTH CBOM JACUCTBUS C LEINIBIO U, IPU HEOOXOUMOCTH, UCTIPABIIATh OIIMOKU CAMOCTOSITEIIBHO.

4. YMeHue OLEHHBATh IPAaBUIBHOCTD BBINOJHEHHs Y4€OHOMN 3a7a4uM, COOCTBEHHBIE BO3MOXHOCTH
ee pemeHusi. OOyJaroIMICsS CMOXKET:

- OIPEAETATh KPUTEPUH IPABUIBHOCTH (KOPPEKTHOCTH) BBINOIHEHUS yUeOHOH 3a1auu;

- aHaIM3MPOBaTh U 0OOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOLETO HHCTPYMEHTAPUS IS
BBITOJIHEHUS Y4eOHOH 3a1a4H;

- cBOOO/JHO TOJIb30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMU OLEHKH M CAMOOLIEHKH, UCXOS U3 LIeJH U
UMEIOIIUXCS CPEACTB, pa3inyas pe3yabTaT U Cloco0bl AeHCTBUI;

- OLIEHMBATh MPOAYKT CBOEH IEATENbHOCTU MO 3aJaHHBIM W/WIM CaMOCTOSITENBHO ONpPENEeICHHBIM
KPUTEPHSIM B COOTBETCTBUU C LIEJbIO IEATEIbHOCTH;

- 000CHOBBIBaTh JOCTUXMMOCTb 1I€JIM BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;

- (pukcHpOBATH U AHAIM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHbIX PE3yIbTaTOB.

5. Brnanenue ocHOBaMH CaMOKOHTpOJIS, CAMOOLICHKH, IPUHATHS PEIIEHUH U OCYIIEeCTBICHUS
OCO3HAHHOTO BBIOOPA B yueOHOW U MO3HABATENbHOM AeATesIbHOCTH. O0yJaronuiicss CMOXKeT:

- HaOII0AaTh U aHAJIU3UPOBATh COOCTBEHHYIO YUEOHYIO M MO3HABATEJIbHYIO JEATEIBHOCTb U
JEATeNbHOCTb JPYruX 00yJaroluXcsl B IPOLECCE B3aUMOIIPOBEPKHY;

- COOTHOCUTH peajbHbIE U IUIAHUPYEMbIE pe3yJabTaThl HHAUBUIYaIbHOM 00pa3oBaTeIbHON
JeATeIbHOCTH U JIeaTh BBIBOIbI;

- IPUHUMATh pellleHUe B yueOHOH CUTYyallul U HECTH 32 HETO OTBETCTBEHHOCTB;

- CaMOCTOSITENIbHO OIpeNeNATh MPUYMHBI CBOEro yclexa WM Heycllexa W HaXOJUTh CIOCOOBI
BBIX0J1a U3 CUTYAI[MH HEYCIeXa;

- PETPOCIIEKTUBHO OIpPENENIATh, KaKue NEHCTBUS MO PEHICHUI0 YYeOHOW 3a7auM WIM HapaMeTphbl
9TUX JeUCTBUI NPUBEIH K NOJIYUYEHUIO HMEIOLIETrocs MPOyKTa y4eOHOM e TeTbHOCTH;

- IEMOHCTPUPOBATH MPUEMBI PETYIISLUHN TCUX0(DU3NOIOTHIECKUX/ SMOLIMOHATIBHBIX COCTOSIHUN IS
nocTikeHust  3¢ddexra ycrnokoeHuss (YCTpaHEHHUS SMOIMOHAIBHOW  HANpsDUKEHHOCTH), dddexTa
BOCCTaHOBJIEHHsI  (OcialyieHus: TMposBIEHUA  yTOMIeHMs), d(p¢dekrta aKTUBHU3aUUU  (TIOBBIICHUS
NCUXO(PHU3HOJIOTMUECKON PEAaKTUBHOCTH).

ITo3naBaTtenbHbie YY /]

6. VYMmeHue omnpenenaTe TOHATHS, CO3/1aBaTh O0OOOIIEHWs, YCTAHABIMBATh AHAJIOTHUH,



KJIaccu(UIMPOBaTh, CAMOCTOATENBHO BBHIOMpATh OCHOBAaHUS M KPUTEpUU IS KIacCHU(UKAIHH,
YCTaHABIMBAaTh IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH JIOTMUECKOE PACCYXAECHUE, YMO3AKIIOUEHUE
(MHAYKTUBHOE, IETYKTUBHOE, IO aHAJIOT'MH) U JIeJaTh BbIBOAbL. O0yJaronuics CMOXKET:

- moaOupaTh CIIOBa, COIMOJYMHEHHBIC KIIOUEBOMY CJOBY, ONPEACISAIONIME €ro MNPU3HAKU H
CBOICTBA;

- BBICTpPaMBaTh JOIMYECKYIO LIETIOYKY, COCTOSIIYI0 M3 KJIFOUYEBOIO CJIOBAa M CONOJYMHEHHBIX €MY
CIIOB;

BBIZICTISATh OOIIMH TPHU3HAK JBYX WM HECKOJBKHUX TPEIMETOB WM SIBJICHUHA W OOBSCHATH HUX
CXOJCTBO;

- 00BEIUHATH TPEIMETHI W SBICHUS B TPYIIILI 110 OMNPEICICHHBIM TpPHU3HAKAM, CPAaBHUBATH,
KJIACCU(UITUPOBATH U 00001IaTh (DaKThI U SIBJICHUS,

- BBIICIIATD SBJICHUE U3 OOIIETO Psifia APYTUX SIBJICHUI;

- ONpenenaTh OOCTOSITENbCTBA, KOTOPbHIE MPEAIIECTBOBAIM BO3HUKHOBEHUIO CBS3M MEXKIY
SIBJICHUSIMU, W3 JTUX OOCTOSITENICTB BBIACIATH OMPEACISIONINE, CIIOCOOHBIE OBITh MPUYMHOW JTAHHOTO
SIBJICHUS, BBISIBJISITH IPUYUHBI U CJICJICTBUS SBJICHHIA,

- CTPOUTDH PACCYXKJICHHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHSM U OT YaCTHBIX SIBJIICHUM
K 00IIMM 3aKOHOMEPHOCTSIM;

- CTPOUTH PAcCyXJECHHE Ha OCHOBE CpPaBHEHMs MPEAMETOB U SBJICHUI, BBIJEIAS MIPU 3TOM OO0IIHe
TIPU3HAKH;

- M3J1araTh MOJTY4YE€HHYI0 HHPOPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE perraeMoi 3a1a4u;

- CaMOCTOSITENIbHO yKa3blBaTh Ha WHGOPMAIMIO, HYXKIAIOIIYIOcd B IpPOBEpKe, Ipeajaratb U
MIPUMEHSTH CIIOCO0 MPOBEPKH T0CTOBEPHOCTH MHPOPMAINH;

- BepOan30BaTh SMOIMOHAIBHOE BIIEYATIEHNE, OKa3aHHOE Ha HETO CTOYHHUKOM,;

- OOBSICHATH SIBJICHUS, TIPOIIECCHI, CBSA3M M OTHOIICHHMS, BBISBISIEMbIE B XOJI€ MO3HABATEIILHOU U
HCCIIEIOBATENIbCKON JIeATENbHOCTH (TPUBOAUTH OOBSICHEHHE C H3MEHEHHEM (POpMBbI Mpe/CTaBICHHUS,
OOBSCHSTH, ICTATU3UPYS WK 0000111as1; 0OBICHITH C 3aJaHHON TOYKU 3PCHHUS ),

- BBIBJIATH M HAa3bIBaTh NPUYUHBI COOBITHS, SIBICHHS, B TOM YHCIC BO3MOXHbIC / Hamboliee
BEpOSITHBIE TPUYUHBI, BO3MOKHbIE IOCJIEICTBUS 3aJaHHOM NPUYMHBI, CAMOCTOSATEIHHO OCYIIECTBIISS
MIPUYHUHHO-CJICCTBEHHbIN aHAJU3;

- JieNaTh BBIBOJ] Ha OCHOBE KPUTHYECKOIO aHallM3a Pa3HbIX TOUEK 3pPEHHs], MOATBEPKIaTh BBIBOJ
cOoOCTBEHHOM apryMeHTaluel Wik caMOCTOSATEIbHO MOJTYyYEHHBIMU JaHHBIMU.

7. YMeHHe cOo3/1aBaTh, MPUMEHATh U MPEOOPa30BbIBATh 3HAKW U CHUMBOJIbI, MOJETH U CXEMbI JJIS
pelieHns yueOHbIX U MTO3HaBaTEIbHBIX 3a/1a4. OOy4datomuics CMOXKET:

- 0003HaYaTh CUMBOJIOM U 3HAKOM MPEMET U/UJH SBIICHUE;

- OINpeAeNsTh JOTHYECKHE CBSI3M MEXIYy IpeIMeTaMu W/WIU SBJIEHUSIMU, 0003HAYaTh JaHHBIC
JIOTUYECKHE CBSI3U C MOMOIIBIO 3HAKOB B CXEME;

- cO3/1aBaTh a0CTPaKTHBIN WM pealibHBIM 00pa3 NpeaMeTa U/uiu sIBIICHUS;

- CTPOUTH MOJIETIb/CXEMY Ha OCHOBE YCJIOBUI 3a/1aui U/WJIH crioco0a ee perieHus;

- co3laBaTh BepOalbHbIE, BEUICCTBEHHbIE M UH(POPMAIMOHHBIE MOJEIU C BbIACICHHEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa Ui OmMpeAeNieHUs crnocoba pelieHus 3aJaud B COOTBETCTBHH C
CUTYyallUEH;

- npeoOpa3oBBIBATh MOJICIH C LIEIbIO BBISBICHUS OOIIMUX 3aKOHOB, OMPENENSIOMIUX MPEAMETHYIO
0051aCTh;

- TEPEeBOJUTH CJIOXKHYIO MO COCTaBy (MHOTOACMEKTHYI0) MH(POPMAIUI0 U3 TpaUuecKoro WiH
(hopMann30BaHHOTO (CHMBOJIBHOTO) MPEJCTABIEHUS! B TEKCTOBOE, 1 HA00OPOT;

- CTPOHTH CXEMY, AITOPUTM ACHCTBHS, UCHPABIATh WM BOCCTAHABIMBATh HEU3BECTHHIN paHee
QITOPUTM Ha OCHOBE MMEIOIIETOCs 3HaHUs 00 00bEKTe, K KOTOPOMY MPUMEHSETCS allTOPUTM;

- CTPOUTH JOKA3aTeNbCTBO: MPSMOE, KOCBEHHOE, OT IPOTHUBHOTO;

- aHamU3UpoBaTh/pedIeKCUPOBaTh OMBIT pa3pabOTKU W peaju3aluu y4eOHOTO MPOEKTa,
UCCIIEIOBaHUS (TEOPETUUYECKOTO, AMIIMPHUUECKOT0) HAa OCHOBE MpPEUI0KEHHOW MpOOJIEeMHON CHUTYyaluH,
MTOCTABJICHHOW 1I€TM /WU 33/IaHHBIX KPUTEPUEB OLIEHKH MPOIYKTa/pe3yibTara.

8. CmpicnoBoe ureHue. OOyJaromuiicss CMOXKET:

- HAXOJIUTh B TEKCTe Tpebyemyro nH(opManuio (B COOTBETCTBUU C LIETISIMU CBOCH JESITENLHOCTH);

- OpPUEHTHPOBATHCS B COACPKAHUU TEKCTa, MOHUMATh IEIOCTHBIN CMBICT TEKCTa, CTPYKTYPHUPOBAThH
TEKCT;



- YCTaHaBJIMBATh B3aUMOCBS3b OIIMCAHHBIX B TEKCTE COOBITUM, SIBJIEHUMH, IPOLIECCOB;

- PE3IOMHUPOBATh IJIaBHYIO UJIEI0 TEKCTA;

- MpeoOpa3oBBIBATh TEKCT, IIEPEBOISI» €ro B APYI'YI0 MOJAIBHOCTh, MHTEPIPETUPOBATH TEKCT
(XyZIO>KECTBEHHBI M HEXYHIO0KXECTBEHHBIH — y4eOHBIN, HaydYHO-NOMYJSPHBIN, MHPOPMALMOHHBINA, TEKCT
non-fiction);

- KPUTHYECKHU OLIEHUBATh COJIepKaHue U (OpMy TEKCTa.

9. ®opmMupoBaHHE€ U pPa3BUTHE OJKOJOTMYECKOTO MBIIUICHHUS, YMEHHE TPUMEHITH €ro B
[I03HABATEIbHONM, KOMMYHUKATUBHOW, COLMAJIBHOM MpakTUKe M NPOoPEeCcCHOHAIbHON OpHUEHTAIUH.
OO0yuaromuncst CMOXET:

- OIIPENIENISITh CBOE OTHOLIEHUE K PUPOTHOM CPEIE;

- AHAJIM3UPOBATh BIUSHUE 3KOJOTMYECKUX (AaKTOPOB Ha Cpeay OOMTAaHUS KUBBIX OPraHU3MOB;

- IPOBOJIUTH IPUYMHHBIN U BEPOATHOCTHBIN aHAIN3 3KOJOTUYECKUX CUTYalH;

- IPOrHO3MPOBATh U3MEHEHUS CUTYalluu MPU CMEHE JeNCTBUS 0JIHOTO (pakTOpa Ha JIeHCTBUE
npyroro (axrtopa;

- pacnpoCTpaHATh SKOJIOTMYECKUE 3HAHUS M y4acTBOBATh B MPAKTUUYECKUX JIeNax IO 3allUTe
OKpYKarollen Cpebl;

- BBIpa)kaTh CBOE OTHOIIEHHE K IPUPOJIE YEPE3 PUCYHKH, COUMHEHNUS, MOJIENIN, IPOEKTHBIE PadOTHI.

10. Pa3BuTHE MOTHBAIIMH K OBJIQJICHUIO KYJIbTYPOH aKTHBHOTO HMCIIOJIB30BAHUS CIIOBApEl U APYrHX
MOUCKOBBIX cucTeM. OOyUarouics CMOXKET:

- OIIpeNIeNsITh HEOOX0IMMbIE KITFOUEBbIE MOMCKOBBIE CIIOBA U 3aPOCHI;

- OCYIIECTBJIATH B3aUMO/JICHCTBHE C AJIEKTPOHHBIMU ITOMCKOBBIMH CUCTEMAMH, CIOBAPSIMU;

- (opmMupoBaTh MHOKECTBEHHYIO BHIOOPKY M3 TOMCKOBBIX UCTOYHUKOB Il OOBEKTUBU3ALINN
pe3ynbTaTOB NOMCKA;

- COOTHOCHUTh MOJIYYEHHBIE Pe3yNIbTaThl IOMCKA CO CBOEH NEATENbHOCTBIO.

KommynukatuBHbie YV /|

11. YMeHue opraHn3oBbIBaTh y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JESTENbHOCTh C YUUTEIEM
U CBEpPCTHHKaMH; paboTaTh HMHAMBHUIYaJbHO M B TpYIIE: HAaXOOUTh oOOIIee pelleHne M pa3peliarb
KOH(JIUKTHI HA OCHOBE COTJIACOBAHUS MO3UIUHN U yUeTa HHTEpECcOB; (pOpMyIHpoBaTh, apryMEHTUPOBATh U
OTCTamBaTh cBOe MHeHHE. OOyJalomUiCs CMOYXKET:

- ONIPEAEINIATh BO3MOXKHBIE POJIM B COBMECTHOM €ATEIbHOCTH;

- UTPaTh ONPEJEICHHYIO POJIb B COBMECTHOM JEATEIbHOCTH;

- IPUHUMATh MO3UINI0 COOECEeTHIKA, TOHUMAs MO3ULIUIO APYroro, pa3indarh B €r0 peyu: MHEHHE
(TOuKy 3peHHs1), T0Ka3aTEIBCTBO (ApTryMEHTHI ), (haKThl; THIIOTE3bI, aKCHOMBI, TECOPHH;

- ompeaensTh CBOM JEWUCTBUA M JIGHCTBUS MapTHEpa, KOTOpbIe CIOCOOCTBOBAIU WM
MPENSATCTBOBAINA IPOIYKTUBHOM KOMMYHUKAIUU;

- CTPOUTD MTO3UTUBHBIEC OTHOILIEHUS B Mpoliecce yueOHOM U MO3HABATEIbHOM eI TeIbHOCTH;

- KOPPEKTHO M AapryMEHTHPOBAHHO OTCTaMBaTh CBOKO TOYKY 3pEHHUS, B JUCKYCCUM YMETh
BBIJIBUTaTh KOHTPApryMEeHTHI, mepedpa3upoBaTh CBOI MBICHH (BIAJCHHE MEXaHU3MOM SKBHBAJIEHTHBIX
3aMeEH);

- KPUTHYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHUIO, C JOCTOMHCTBOM IMpPHU3HABATh OLIMOOYHOCTH
CBOEro MHEHHS (€CIH OHO TAaKOBO) U KOPPEKTUPOBATH €ro;

- peyiarath ajJbTepPHATUBHOE PellleHUE B KOH(DIUKTHOMN CUTYyallnu;

- BBIIIEJISTH OOIIYI0 TOUKY 3pEHHUS B TUCKYCCUU;

- JIOTOBAapHUBAThCSA O NpaBUJIaX M BOMpocax Jiasl OOCYXKAEHUS B COOTBETCTBUM C IOCTaBJICHHOM
nepe rpymmon 3aiaduen;

- OpPraHu30BBIBATH yuyeOHOE B3auMoJieiicTBHE B Ipymne (OmpenensTs oOLIfe LeNH, paclpenensiTh
pOJIN, TOrOBAPUBATHCS IPYT C IPYrOM U T. 1.);

- yCTpaHiATh B  paMKax JUajlora  pa3pblBBl B  KOMMYHHUKAalMM, OOYCIOBJICHHbIE
HEMOHUMaHHEM/HEMPUATHEM CO CTOPOHBI COOECEHNKA 3a1auu, (GOPMBI UM COIEPKAaHUS TUajiora.

12. VYMeHue OCO3HAaHHO HCIIOJIb30BaTh pEYEBBIE CPEACTBA B COOTBETCTBUM C 3ajJadyei
KOMMYHHUKAIMH JUIS BBIPAXKEHUS CBOMX UYBCTB, MBICICH 1 MOTpEeOHOCTEN IS TUIAHUPOBAHUS U PETYIISIUU
CBOEH NEATENbHOCTH; BIAJCHUE YCTHOM M IUCBMEHHON pEYbI0, MOHOJIOTMYECKOM KOHTEKCTHOM pedblo.
OOyyJaromuiics CMOXKET:

- OIPEAETATH 33/]auy KOMMYHHMKAIIUU ¥ B COOTBETCTBUU C HEll OTOMpaTh peueBblie CPe/ICTBa;

- oTOMpaTh U KCHOJB30BATH PEUEBHIE CPEACTBA B MPOLECCE KOMMYHMKALUU C APYTMMHU JIFOJbMU



(nuanor B mape, B MaJIOi IpymIie u T. 1.);

- IPEJICTABIIATh B YCTHOM MJIM IMCbMEHHOM (hopMe pa3BEepHYTHIH IJIaH COOCTBEHHOH JIESTETLHOCTH;

- co0II01aTh HOPMBI MYyOMMYHOW PEYH, PEryiaMeHT B MOHOJIOTE M JMCKYCCHHM B COOTBETCTBUH C
KOMMYHUKAaTUBHOM 3aJ1a4eil;

- BBICKa3bIBaTh U OOOCHOBBIBATh MHEHUE (CYKJEHHUE) U 3allpallliBaTh MHEHHE ITapTHEpPA B paMKax
JUAJIora;

- IPUHUMATh PELICHHE B XO/1€ JUAJIOTA U COTJIACOBBIBATh €r0 C COOECETHUKOM;

- CO3[aBaTh IHMCbMEHHBIC «KJIHAIIMPOBAHHBIE» M OPUTMHAIBHBIE TEKCTHl C HCIOJIb30BAHUEM
HEOOXOIMMBIX PEUEBBIX CPEJICTB;

- UCIOJb30BaTh BepOaJIbHbIE CPEJCTBA (CPEICTBA JOTMUECKON CBS3M) AJIS BBIAEICHUS CMbICIOBBIX
OJIOKOB CBOETO BBICTYILICHHS,

- HCI0JIb30BATh HeBepOaJIbHbIE cpencraa WU HarJis11HbIe MaTepuabl,
MIOATOTOBJIEHHBIE/OTOOPAHHBIE TIOJT PYKOBOJICTBOM YUMTEJIS;

- Jienarb OLEHOYHBIM BBIBOJ O JOCTHKEHMHM LEIM KOMMYHUKAIIMM HEMOCPEIACTBEHHO IOCIE
3aBepUICHUS] KOMMYHUKaTUBHOTO KOHTaKTa 1 00OCHOBBIBATH €T0.

13. ®opmupoBaHre M pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCHOJB30BAaHUS HH(OPMAIOHHO-
KOMMYHMKAIIMOHHBIX TexHosoruil (mamee — MKT), MoTHMBanmuMm K OBIAJACHUIO KYJIbTYPOW aKTHBHOTO
ITOJIb30BAHMS CIOBAPSIMU U APYTUMH OUCKOBBIMHM CHCTEMaMHU.

OO0yuaromucst CMOXKET:

- IIeJIEHANpaBJIEHHO MCKaThb M HCIOJIb30BaTh WH(GOPMALMOHHBIE PECYpPChl, HEOOXOIUMBIE IS
pelieHns y4yeOHbIX U MpakTHYecKux 3aaad c¢ nomompio cpencts UKT, croBapelr u Apyrux MOMCKOBBIX
CUCTEM;

- BbIOMpaTh, CTPOUTH M MCIIOJIB30BAaTh aJE€KBaTHYIO HH(MOPMAIMOHHYIO MOJENb Ui Tepeaadu
CBOMX MBICIEH CpeICTBaMU €CTECTBEHHBIX M (DOPMaJIbHBIX SI3BIKOB B COOTBETCTBUU C YCJIOBHUSIMHU
KOMMYHHKAIIWH;

- BBIICIATb MH(OPMAIMOHHBIN acleKT 3a/JadyM, ONEepPUpPOBATH JAHHBIMHU, HCIOJB30BaTh MOJIENb
pEIIeHNA 3a/1a4H;

- HUCHOJb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMM (BKJIIOYas BBIOOpD  aJEKBAaTHBIX  3ajade
MHCTPYMEHTAJIBHBIX IPOTPaMMHO-ANIAPaTHBIX CPEICTB M CEPBUCOB) Ul pelIeHUs UH(OOPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX Y4YeOHBIX 3aJad, B TOM 4MCJE: BBIUYMCIECHHE, HAHMCAaHUE IIHMCEM, COYMHEHMH,
JOKJIa/10B, peepaToB, CO31aHUE MTPE3EHTALUI U Jp.;

- UCII0JIb30BaTh HH(POPMALIMIO C YUETOM 3TUYECKUX U IIPABOBBIX HOPM;

- c037aBaTh MH(OPMAIMOHHBIE PECYpChl Pa3HOIO THUIIA U JJIS pa3HbIX AayJUTOPUH, COOIHOAAThH
MH(GOPMALMOHHYIO TUTHEHY U ITpaBUiia UH(QOPMAIIMOHHON 0€3011aCHOCTH.

[IpeIMeTHRIC PE3VILTATELI OCBOCHUS COHOIO NpeaMeTa « XUMHUA»:

1) popmupoBaHHEe MEPBOHAYAIBHBIX CHCTEMATU3MPOBAHHBIX IPEACTABICHUN O BEMICCTBAX, HX
MPEBPAILICHUSIX U MPAKTUYECKOM MPUMEHECHUU; OBJAJICHUE MOHATUHWHBIM anmnapartoM W CHUMBOJIWYECKUM
SI3IKOM XUMUH;

2) oco3HaHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XHMHUYECKOH HayKh Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMHUYECKAX MPEBPAIICHUN HEOPraHWYECKUX W OPTraHUYECKHX BEIIECTB KaK OCHOBBI
MHOTHX SIBIICHUH KUBOW M HEXUBOW MPUPOJIBI;, YIIIYOJIEHUE MPEACTaBICHUN O MaTepuaIbHOM E€IMHCTBE
MUpA;

3) oBIaJicHUE OCHOBAMH XUMHUYECKOI TPAMOTHOCTH: CIIOCOOHOCTBIO aHAM3UPOBATh U 00BHEKTHBHO
OLICHUBAaTh JKM3HEHHBIE CHUTYyallMM, CBSI3aHHbIE C XUMHEH, HaBBIKAMU O€30MIaCHOro oOpalleHus ¢
BEIIECTBAMH, MCIIOJIb3yEMbIMH B TIOBCEJHEBHOW JKU3HHM; YMEHHEM aHAJU3UpOBaTh M IUIAHUPOBATH
HKOJIOTHYECKU O€30I1acHOE MOBEACHUE B LIENSIX COXPAHEHHs 3/10pPOBbS U OKpPYKAIOIIEH Cpe/ibl;

4) popMHUpoOBaHHUE YMEHUI YCTAHABIMBATH CBS3M MEXIY PEalbHO HAONIOAACMBIMH XHMHUYECKUMH
SBJICHUSIMU U MIPOLIECCAMU, IPOUCXOAAIIUMH B MUKPOMHUPE, OOBSACHATh MPUYNHBI MHOTOOOpa3usl BEIECTB,
3aBHCUMOCTh MX CBOWCTB OT COCTaBa M CTPOEHHs, a TaKKe 3aBUCUMOCTb MPUMEHEHHUS BEIIECTB OT HX
CBOMCTB;

5) nproOpeTeHne OTbITa HCIOIb30BaHMS PA3IMYHBIX METOJIOB M3YUEHHS BEIIECTB: HAOIIOICHHUS 32
UX MpPEBpAIIEHUSIMH TPH TPOBEJCHUU HECIOXKHBIX XMMHUYECKHX 3KCIIEPHUMEHTOB C HCIOJIb30BAHUEM
1a00paTOPHOTO 000PYIOBaHUS U IPUOOPOB;



6) popMupoBaHHE TPEACTABICHUNA O 3HAYCHUH XMMHYECKOW HAayKW B PEIICHHH COBPEMEHHBIX
HKOJIOTUYECKUX MPOOIeM, B TOM YHCIE B MPEJOTBPALICHUH TEXHOTEHHBIX U AKOJOTHUYECKUX KaTacTpod.

B pesyabTaTre udydyeHusi yaeOHoOro npeamera «XuMus» B OCHOBHOM LIKoJIe:

BoinyckHUK HayyuTCS:

® XapaKTepHU30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOACHUE, H3MEPEHHE, IKCIICPUMEHT;

® OIMCHIBAaTh CBOWMCTBA TBEPHBIX, )KUIKUX, Ta3000pa3HBIX BEUIECTB, BBIACISS UX CYIIECTBEHHBIC
MIPU3HAKY;

® DpacKpbIBaTb CMBICI OCHOBHBIX XMMMUYECKHUX IOHSTHUH «aTOM», «MOJEKYIa», «XUMHUYECKUN
AJIEMEHT», «IIPOCTOE BEIIECTBO», «CJIOKHOE BEILECTBO», «BAJCHTHOCTHY, «XUMHUYECKas peakKLus»,
HCII0JIb3YS 3HAKOBYIO CUCTEMY XUMUU;

® DpacKpbIBaThb CMBICI 3aKOHOB COXPAHEHHS MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPHH;

® pazInyaTh XUMUYECKHE U (PU3HUECKUE SIBICHUS;
Ha3bIBaTh XUMUYECKHUE DJIEMEHTHI;
OTIPEJIEIIATh COCTAB BELIECTB MO UX (hopMyliam;
OTIPEIENIATh BAJICHTHOCTh aTOMa 3JIEMEHTAa B COCMHEHHUSIX;
OTPENENATh TUIl XUMUYECKUX peaKLnii;
Ha3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHUSI XMMUUECKUX PEaKLIUii;
BBISIBJISITh NPU3HAKH, CBUACTEIbCTBYIOIIME O TPOTEKAHUU XHUMHYECKOW peakuuu Mpu
BBITIOJIHEHUN XUMUYECKOTO OIBITA;
COCTaBJISATh (OPMYITBI OMHAPHBIX COCTUHECHHI;
COCTaBJISATh YPABHEHUSI XUMUUECKHUX PEaKLIUi;
coOnroaath npasuia 6e30macHO paboOThI TPHU POBEIECHUH OTIBITOB;
0JIb30BaThCs 1a00PaTOPHBIM 000PYIOBAHUEM U MOCY/IOM;
BBIYHCIIATH OTHOCHTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BELIECTB;
BBIUUCIIATH MACCOBYIO JIOJIFO XUMHUUYECKOTO JIEMEHTa 0 (popMysie COeTMHEHNS;

® BBIYHCIATH KOJIMUYECTBO, 0OBEM HIIM MaccCy BELIECTBA MO KOJIMUYECTBY, 00bEMY, MACCE PEAreHTOB
WM MIPONYKTOB PEaKIINH;

® XapaKTepHU30BaTh (PU3MUECKHE M XMMHMUYECKHE CBOMCTBA MPOCTHIX BEILECTB: KUCIOPOAA U
BOJOPOJa;

® [10JIy4aTh, COOMPATH KUCIOPOJ U BOJOPO;

® Ppacro3HaBaTh OMBITHBIM IIyTE€M Ia3000pa3HbIe BEIIECTBA: KUCIOPO, BOJAOPOL;

® pAacKpbIBaTh CMBICJ 3aKOHAa ABOTazpo;

® pacKpbIBaTh CMBICI NOHATUH «TEIIIOBOM 3PPEKT peakuumn», «KMOJISIPHBINA 00BEM»;
XapaKTepu30BaTh (PU3NYECKUE U XMMUYECKHE CBOMCTBA BOJIBL;
PacKpbIBATh CMBICII IIOHATUS «PacCTBOPY;
BBIYHCIIATH MACCOBYIO JIOJIF0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;
IIPUTOTOBIIATH PACTBOPHI C ONPEACIEHHON MacCOBOM 10J1€M PACTBOPEHHOI'O BEIIECTBA;
Ha3bIBaTh COCAMHECHUS N3YUEHHBIX KJIACCOB HEOPIaHUYECKUX BEILIECTB;
XapakTepu30BaTh (U3MUECKUE U XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHMM, COJIEH;

® OMNpeAeATh NPUHAJIEKHOCTD BELIECTB K ONIPEIEIIEHHOMY KJIACCY COCIMHEHUM;

® COCTaBIIATh (POPMYJIBI HEOPTAHUUECKUX COECMHEHUI U3yYEeHHBIX KJIACCOB;

® NPOBOJWUTH  ONBITHI, IOATBEPKIAIONIME XMMHYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB;

® PpAacCIIO3HaBaTh ONBITHBIM ITYTEM PACTBOPBI KUCIOT M ILIENOYEN MO MU3MEHEHHIO OKPACKH
MHIUKATOPa;

® XapaKTEpHU30BaTh B3aMMOCBSI3b MEXy KIIaCCAMU HEOPTraHUUECKUX COEAUHEHNI;

e packpsiBaTh cMbICi [leprnoanyeckoro 3akona J[.M1. Menneneesa;

® 00BACHATH (PU3MUYECKHI CMBICT aTOMHOTO (TIOPSIKOBOI0) HOMEpa XUMHUYECKOTO 3JIEMEHTa,
HOMEPOB T'PYIIIBI U Nepuojia B nepuoanyeckoit cucreme .M. Menneneena;

® OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUS CTPOEHUs aTOMOB, CBOMCTB AJIEMEHTOB B Ipe/eiax
MaJIbIX [IEPHOJIOB U TJIaBHBIX IOArPYIIIL;



® XapaKTepHU30BaThb XMMUYECKHE FIEMEHTHI (OT BOJOPO/Ia J0 Kajabl1s) HA OCHOBE UX I10JIOKEHHUS B
nepuoandeckoit cucreme JI.M. MenzaeneeBa u 0COOEHHOCTEN CTPOCHHUS MX aTOMOB;

® COCTaBIISITh CXEMBbI CTpOEHHsI aToMOB mepBbiX 20 sieMeHTOB nepuoanyeckon cuctemsl .M.
Menneneena;

® pPacCKpbIBaTh CMbICI IOHATUN: «XUMHUUYECKAS CBSA3bY, «AIEKTPOOTPULIATEIBHOCTDY;

® XapaKTEepHU30BATh 3aBHCUMOCTh (PM3MUYECKUX CBOWCTB BELIECTB OT TUIA KPUCTAIUIMYECKON
peLIeTKY;

® OMNpeAensaTh BUJ XMMHUECKOM CBSI3U B HEOPTaHUYECKUX COETUHEHUSX;

e 1M300paXkaTh CXEMbI CTPOCHHS MOJIEKYJ BEIIECTB, 00pa30BaHHBIX PA3HBIMH BHJIAMH XHMHYECKHX
CBsI3€H;

® pAacCKpbIBaTb CMBICI HOHATUH «HOH», «KaTHOH», «aHHUOH», «AJIEKTPOJIUTBIY, «HEIIEKTPOIUTHI»,
(QIEKTPOJUTHYECKAs JAMCCOLMUALUN), «OKUCIUTEIbY, «CTENEHb OKUCICHUSD «BOCCTAHOBUTEIbY,
«OKHCIIEHHE», «BOCCTAHOBIICHUEY;

® OMpeensaTh CTENEHb OKUCIICHUS aTOMa AJIEMEHTA B COE/IMHEHNUH;

PacKpbIBaTh CMBICI TEOPHU IEKTPOJIUTUUECKON AUCCOLUALINH;

COCTaBJISITh YPABHEHUS JICKTPOJUTHUYECKON TUCCOLUALINU KUACIIOT, IIEJI0YEH, COJICH;

OOBSACHATH CYIIHOCTB MPOIIECcCa AIEKTPOJUTUUECKON AUCCOIMAIINY U PeaKIIMi HOHHOTO OOMEHa;
COCTaBJISATh MOJIHBIE U COKpAIllEHHbIE HOHHBIE YPaBHEHUsI peaklluu 0OMeHa;

OTIPEIENATh BO3MOKHOCTh TPOTEKAHUS PEAKIINI HOHHOTO OOMEHa;

MIPOBOJUTH PEaKLUH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB PA3IMYHBIX BEILIECTB;
OTIPEENIATh OKUCIUTEIh U BOCCTAHOBUTEID;

COCTaBIISATh YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIN;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUUECKON pPEeaKINH;

KJIaccu(pUIMPOBaTh XUMUYECKUE PEAKIIUH 110 Pa3INYHbIM IPU3HAKAM;

XapaKTEePU30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAILIOB;
[IPOBOJUTH ONBITHl IO MOJIYyYEHHIO, COOMpPAaHMIO M M3YyYEHUIO XHMHUYECKHUX CBOMCTB
ra3000pa3HbIX BEIIECTB: YIIIEKUCIOTO ra3a, aMMHUaKa;

® pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIE BEIIECTBA: YIIEKUCIBIN I'a3 U aMMHUAK;

® XapaKTEpHU30BaTh B3aUMOCBS3b MEXYy COCTaBOM, CTPOCHHEM U CBOWCTBAMH METAIIJIOB;

e Ha3blBaTh OPraHMYECKUE BELIECTBA MO MX (OopMylie: METaH, 3TaH, TUJIIEH, METAHOJI, 3TAHOJ,
IJIALEPUH, YKCYCHas KHMCIIOTa, aMUHOYKCYCHas KHCJIOTa, CTEapUHOBAs KUCJIOTA, OJICMHOBAas KHUCIIOTA,
TJII0OK03;

® OILICHUBATH BIMSIHUE XMMHYECKOIO 3arpsi3HEHUS OKPYXKAIOIIEH Cpeibl Ha OpraHu3M Y€eJI0BEKa,

® TI'PaMOTHO 0OpalaThCs C BEIECTBAMHU B IIOBCEIHEBHON )KU3HU

® ONpEeACIATh BO3MOXKHOCTb IPOTCKAaHUS PEAKLMM HEKOTOPBIX IMPEACTAaBUTENEH OPraHU4YEeCKHX
BEILECTB C KUCIOPOAOM, BOJIOPOAOM, METAJUIAMH, OCHOBAaHUSIMU, IaJIOT€HAMH.

BpInyCKHUK IOJIYYHT BO3MOKHOCTh HAYYHUTHCH:

® gLIOBUAMb U NPOBEPSIMb IKCNEPUMEHMANLHO 2UNOME3bl O XUMUUECKUX CEOUCMBAX 6eujecms Ha
OCHOBe UX cOCmasa U CMpOeHus, ux CnoCOOHOCMU 6CMYNamsv 6 XumMuuecKue peakyuu, o xapakmepe u
NPOOYKMAX pasiudHblX XUMUYECKUX PeaKyull;

® Xapaxmepuzoeamv 6ewjecmea MNo COCMA8Y, CMPOEHUI0 U CEOUCMBAM, YCMAHABIUBAMD
NPUYUHHO-CIeOCMBEHHbLE CEA3U MeNCOY OAHHbIMU XAPAKMEPUCTUKAMU 8eUjecmEd;

® cocmaenams MOJEKYISAPHble U NOJHble UOHHbIe YPAGHEHUs N0 COKPAWEHHbIM UOHHbIM
VPAGHEHUSM,

®  NPOCHO3UPOBAMb CcnocobHOCmb sewecmea npOos6IAMb OKUCTIUMeENbHbLE unu
80CCMAHOBUMENbHBIE CBOLICIBA C YHemOM CmeneHell OKUCIEHUS JJIeMEeHMO08, 8X00SUUX 8 €20 COCMAB;

® COCMagnAms YpasHeHUus peaxyuil, COOMEEemMCMmaYIwWUx nocied08amelbHOCMU NpespaujeHull
Heop2anu4ecKux 6ewjecme pasiuiHbix Kiaccoe,

® gulIOBUCAMb U NPOBEPAMb IKCHEPUMEHMANIbHO 2UNOMe3bl O pe3yibmamax 6030elucmeus
PA3IUUHbIX hAKMOPO8 HA UBMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuu,;

® UCNONBL306AMb  NPUOOpEmeHHble 3HAHUA Ol 9KOJNO2UYECKU 2pPAMOMHO20 NOBeOeHUs 8
OKpYyorcaiouell cpeoe;



® UCNONBL306aAMb NPUOOPEMeHHble KNIoYegble KOMNEeMeHYuU NPU 6bINOIHEHUU NPOEKMo8 U y4eOHO-
UCCIe008amenbCKUX 3a0ay NO U3YUEeHUI0 C80UCME, CNOCOO08 NOYYEeHUs U PACNO3HABAHUS BeUWeCs;

® 00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O 8EUIeCMBAX U XUMULECKUX NPOYECccax,

® KpUMuUYecku OMHOCUMbCS K HNCeBOOHAYUHOU UHDOpMayuu, He00OpOCO8eCmMHOL peKiame 6
cpeocmaax maccosou uHgopmayuu,

® 0CO3HABAMb 3HAYEHUE MeoPemMUYecKUX 3HAHUL N0 XUMUU O NPAKMUYECKol OessmelbHOCmU
yenosexa;

® coz0asamv MoOenu U cxemvl Ol peulenus Y4eOHbIX U NO3HABAMENbHbIX 3a0ay, NOHUMANb
HeobXo0uMocms coO00eHUs. NPeONUCAHUL, NPediiaeaeMblX 8 UHCMPYKYUSIX N0 UCHONb308AHUIO 1eKAPCME,
cpedcmas Oblmosou Xumuu u op.

Conepxanue yueOHOro npeamera « XuMmsi»

B cucreme ecrecTBeHHOHAYy4HOr0 OOpa30BaHMsI XMMHUS KaK Y4eOHBIM MpeIMeT 3aHMMAeT BaKHOE
MECTO B IO3HAaHUM 3aKOHOB MPUPOJIBI, (POPMHPOBAHMM HAyYHOM KapTUHBI MHUpa, CO3JaHUU OCHOBBI
XMUMHMUYECKUX 3HAHUM, HEOOXOJAUMBIX Ul MOBCEIHEBHOW U3HU, HABBIKOB 3/I0POBOIO U O€30MacHOTO AJs
4eJI0BEKa U OKpYXKalolIeil ero cpeapl o0pas3a KU3HHU, a TAK)KE B BOCITUTAHUN YKOJIOTUYECKOUN KYJIbTYPBI.

VYCnemHocTy M3y4eHUs] XMMUU CBs3aHa C OBJIAJCHHUEM XUMHUYECKHM SI3bIKOM, COOJIOJCHHEM
npaBuil  Oe3onmacHOM  pa®OTBl MPU  BBIMOJIHEHWHM  XMUMHYECKOTO  OKCIIEPUMEHTA, OCO3HAHHEM
MHOTOYMCIIEHHBIX CBSI3€H XHUMUU C APYTUMH MPEIMETaMH LIKOJIBHOTO Kypca.

[IporpamMma BKJIIO4YaeT B ceOsi OCHOBBI HEOPraHMUECKON M OpraHMYeckod xuMmuu. ['aBHOM naeeit
MIPOrpaMMBbI SIBJISIETCS CO3/1aHue 0a30BOT0 KOMILIEKCA OTIOPHBIX 3HAHUH MO XUMUH, BHIPAXKEHHBIX B opMe,
COOTBETCTBYIOIIEH BO3pACTy O0yJarOIMINXCSl.

B conepxaHum naHHOTO Kypca IpPEACTAaBJIEHbI OCHOBOIOJAralolue XUMUYECKHE TEOPETUYECKUE
3HAHMS, BKJIIOYAIOIINE M3YyYEHUE COCTaBa M CTPOEHHUS BEIIECTB, 3aBUCUMOCTU MX CBOWCTB OT CTPOEHUS,
IIPOTHO3UPOBAHUE CBOMCTB BEIECTB, HCCIECIOBAHME 3aKOHOMEPHOCTEM XWMHYECKMX IPEBpALICHUM U
IIyTE€H YNPaBICHUS UMU B LIEIIAX [TOIYYEHUS BEIECTB U MATEPUAIIOB.

TeopeTnueckyto OCHOBY HM3y4eHHUs HEOPraHMYECKOH XMMHHM COCTAaBJISIET aTOMHO-MOJIEKYJIIPHOE
yuenue, [lepunoanueckuii 3axkoH .M. MeHneneeBa ¢ KpaTKMMHM CBEIEHUSAMH O CTPOCHHHM aToOMa, BHAAX
XMUMHWYECKOH CBSA3H, 3aKOHOMEPHOCTSIX MPOTEKAHUSA XUMHUYECKUX PEAKLU.

B m3ydeHMm Kypca 3HAUUTENIBHAs POJIb OTBOAMTCA XMMHUYECKOMY DKCIEPHMEHTY: IPOBEICHHIO
IPAKTUYECKUX U J1a0OpaTOpHBIX paboOT, ONUCAHMIO pPE3YIbTaTOB YUYEHHYECKOTO0 SKCIEPUMEHTA,
COOJIFOJICHHUIO HOPM U ITpaBUJI 6e3011acHOM paboThl B XMMHUYECKOH J1ab0paTopuH.

Peanu3anus naHHOM mporpamMmel B Ipoliecce OOy4eHHUs IO3BOJMT OOydYarolMMCS YCBOUTh
KIIIOYEBBIE XMMUYECKHE KOMIIETEHIIUH U IIOHSATH POJIb U 3HAYCHUE XMMHUH CPEIU APYrUX HAyK O IIPUPOJIE.

W3yuenne mpeamera «Xumus» B YacTd (GOpMHpPOBaHUS Yy OOYyYarOUIMXCS ~ HAy4yHOTO
MHUPOBO33PEHHUS, OCBOCHHs OOIEHAY4YHBIX METOJOB (HaOMIOJEHUE, M3MEpEHHe, HKCIEPUMEHT,
MO/IEJIUPOBAHUE), OCBOCHMS ITPAKTUYECKOIO IPUMEHEHHUS HAyYHbIX 3HAaHUI OCHOBAHO HAa MEXITPEIMETHBIX
cBA34X ¢ npenmeramu:«buonorus», «I'eorpadusny, «cropusy», «Jlureparypa», «Maremaruka», «OCHOBBI
0€30I1aCHOCTH KHU3HEJEATETbHOCTHY, «Pycckuil s3b1k», «Pu3nka», « IKOJIOTUM.

IlepBoHaYabHbIe XUMHYECKHE TOHATHUS

IIpenmer xumuu. Tenma u BemiecTBa. OCHOBHBIE METOJbI MO3HAHUA: HAOIIOAEHUE, H3MEpPEHHE,
skcriepuMeHT. dusnyeckue U xuMudeckue siBieHus. Yuctele BemiectBa U cMecu. CriocoObl pasfieneHus
cmeceil. Atom. Monekyna. XUMUUECKUN IEMEHT. 3HAKM XUMUYECKUX MIEMEHTOB. IIpocTeie 1 cnoxHbIe
BellecTBa. BajeHTHOCTh. 3akOH TOCTOSHCTBA COCTaBa BellecTBa. XuUMHUYecKue (opmysbl. MHIEKCHI.
OTtHocuTeNnbHAsE aTOMHAs U MOJIEKYJIIpHast Macchl. MaccoBast 10J1s1 XMMUYECKOTO 3JIEMEHTA B COCUHEHHUU.
3aKOH COXpaHEHHUs Macchl BELIECTB. XUMHUeckue ypaBHeHUsA. KoadduiueHTsl. YciaoBUsS U NPU3HAKU
IIPOTEKAHUS XUMHUYECKUX peakuil. Moib — eMHNIIa KOJIM4YecTBa BeecTsa. MoJsipHast Macca.

Kucsopoa. Bonopon

Kucnopon — xumunyeckuil aneMeHT U npocroe BeniectBo. O30H. CocraB Bo3ayxa. dusnueckue u
XUMUYeCKHe CcBOicTBa kucnopoaa. [lonyuenue u npuMeneHue kuciaopoaa. TernaoBoit a3hhexT XuMuaeckux
peakuuii. [loHsiTHE 00 9K30- U HIOTEPMUUECKUX peakuusix. Bogopoa — XuMu4eckuil 3JeMEeHT U IpoCToe
BemiecTBo. PuU3MUecCKue M XMMHUYECKHE CBoicTBa Bojopoja. [lomydenue Bojxopona B J1IaGOPaTOPHUH.
ITomy4yenue Bogopoaa B mpoMbliieHHOCTH. [IpuMeHenne Bogopoaa. 3akoH ABoraapo. MomnsipHblil 00beM



ra3oB. KauecTBeHHbIE peakIiy Ha ra3000pa3HbIe BemecTBa (KUCIopo1, Bogopoa). OO0beMHbIE OTHOIICHUS
ra3oB [P XUMUYECKUX PEAKIIMSIX.
Bona. PacTBops!

Bopa B mpupone. KpyroBopor Boabsl B npupojae. Ousznueckue U XMMHUYECKHE CBOMCTBA BOJBI.
PactBopel. PacTBopuMocTh BemecTB B Bojae. KoHueHnTpanus pactBopoB. MaccoBast 1011 paCTBOPEHHOTO
BEIIECTBA B PACTBOPE.

OcHOBHBIE KJIaCChl HEOPrAaHUYECKUX COeTNHEHU I

Oxcunpl. Knaccudukamms. Homenknarypa. @Du3ndeckue CBOWCTBA OKCHIOB. XHUMHYECKHE
cBoiictBa okcumoB. [lomyuenue m nmpumeHenue okcuaoB. OcHoBanus. Knaccudukamus. Homenkmarypa.
®dusnyeckue cBoicTBa ocHoBaHUU. [lomydeHne ocHOBaHMM. XMMHUYECKUE CBOMCTBA OCHOBaHUU. Peakuus
Heiirpanmzanuu. Kucnoter. Knaccudukanus. Homenknatypa. @usudeckue cBoricTBa Kuciot. [lomydenue
Y IPUMEHEHHUE KUCIOT. XMMUYECKHE CBOMCTBA KUCIOT. MHAuKaTopel. I3MeHeHne OKpacKu MHIMKATOPOB B
paznuunbix cpenax. Comu. Kimaccudukanus. Homenknarypa. @usndeckue cBoiictBa cosied. [lonmyuenne u
NpUMEHEHHE cojied. XUMHYECKHE CBOWCTBAa coJsiell. ['eHernueckas CBS3b MEXKAY  Kiaccamu
Heoprannueckux coeanHeHuil. [Ipobiema 6e30mMacHOr0 MCHOJIB30BaHUS BEIIECTB U XUMUYECKUX PEaAKITUi
B TIOBCEIHEBHOM >XM3HHU. TOKCHYHBIE, TOPIOYME U B3PHIBOOIACHBIC BEIIECTBA. DBITOBas XUMHUYECKast
TPaMOTHOCTb.

Ctpoenue atoma. [lepruoanyeckuii 3aK0H U NePHOAUYECKAS CHCTEMA XUMUYECKHUX 3JIEMEHTOB

JA.U. MenaesneeBa

Ctpoenue aroma: sIpo, dHEpreTH4YecKkuil ypoBeHb. CocTaB sjipa aroMa: MPOTOHBI, HEUTPOHHI.
N3otonsl. Ilepnoanueckuii 3akon .M. MenzaeneeBa. Ilepronnueckas cucTeMa XMMHUYECKUX JJIEMEHTOB
J.W. MenneneeBa. ®Puznyeckuil CMBICT aTOMHOTO (TIOPSIKOBOrO) HOMEpa XMMHMUYECKOTO DJIEMEHTa,
HOMEpa TPYIIbl W TEePUOJa TMEPHOINYECKON cucTeMbl. CTpOEHHE SHEPreTHYECKUX YpPOBHEW aTOMOB
nepBbix 20 XMMHYECKHX DIEMEHTOB mepuomuueckoir cuctembl J[.M. MenpaeneeBa. 3aKOHOMEPHOCTH
W3MEHEHUs CBOMCTB aTOMOB XHMHMYECKUX DJJIEMEHTOB M HMX COEIMHEHMH Ha OCHOBE IIOJIOKEHHS B
nepuoanueckoit cucreme .M. MenneneeBa u crpoenus aroma. 3HaueHue [lepuoanueckoro 3akona [.U.
Meunneneena.

Crtpoenue BemecTB. XUMHYECKAasi CBA3b

DNEeKTPOOTPUIIATETIFHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. KoBalleHTHass XMMHYECKas CBS3b:
HeroJsipHas U noJisipHasi. [IoHATHE 0 BOJOPOIHOW CBSI3U U €€ BIMSHUM Ha (PU3MYECKHE CBOMCTBA BEUICCTB
Ha mpumepe Bozbl. VloHHas cBsi3b. Metayumnueckas CBs3b. THITBI KPHCTALIMYECKUX PEHICTOK (aTOMHas,
MOJICKYJISIpHAsi, WOHHAs, METaJUIM4ecKas). 3aBUCUMOCTh (U3UYECKHX CBOWCTB BEUIECTB OT THIIA
KPUCTaJUTHIECKOM PEIIeTKH.

XuMHYeCKHe peaKu

[ToHsiTHE O CKOPOCTH XMUMHYECKOW peakmuu. DakTopbl, BIUSIONIME HAa CKOPOCTh XUMHUYECKON
peakiuu. [lonsTe o karanuzarope. Kiaccudukanus XUMHUYECKUX PEaKIUil MO Pa3IUYHBIM IPU3HAKAM:
YHCIYy M COCTaBY HMCXOJHBIX W TIOJYYCHHBIX BEIIECTB; M3MCHECHHUIO CTCIICHEH OKHUCIICHUS aTOMOB
XUMUYECKUX 3JICMEHTOB; IOTJIOMCHUIO WM BBIICICHUIO JHEPTHU. DJICKTPOIUTHUYECKAS TUCCOIUAIIHS.
DNeKTpOIUThl U HedeKTponuThl. Moubl. KaTtnonel u aHWOHBI. Peakiiuu uMOHHOTO OOMEHA. Y CIIOBUS
MPOTEKAHMsI PEAKIMi MOHHOTO OOMEHA. DJIEKTPOJIUTHYECKAs TUCCOIMAIUS KHUCIIOT, MISJIIOUei M COJIeH.
Crenenb okucineHus. OnpenelieHue CTEeHN OKUCICHHSI aTOMOB XUMUYECKHUX DJIEMEHTOB B COCTUHCHUSX.
Oxwucnutens. BoccraHoBuTenb. CyIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

Hemeranasl IV — VII rpynn u ux coeainHeHus

[TonoxeHre HEMETAUIOB B MEPHOAMYECKON CHCTeMe XuMHueckux 3iaementoB [[.M. Menpeneesa.
OOmue cBoiicTBa HeMeTawioB. ['asoreHsl: Gu3ndeckue u XuMudeckne cBorcTBa. COCIMHEHUS TaJIOTCHOB:
XJIOPOBOJIOPO, XJIOPOBOJOPOJHAs KHcioTa U ee conu. Cepa: (QuU3MUECKHe M XUMHYECKHE CBOWCTBA.
CoenuHeHHs cepbl: CepoOBOJIOPOJ, Cynb(uabl, okcuapl cepbl. CepHas, CepHHMCTas U CEPOBOJOPOIHAS
KHUCJIOTBI U MX COJH. A30T: (pu3Myeckue W XuMuueckue cBoricTBa. AmMmuak. Comu aMmoHus. OKCHIIBI
azota. AzoTHas kucinota u ee comu. Doctop: dusznueckue u xumuueckue cBoiictBa. CoenuHeHUs
docdopa: oxcuna pochopa (V), oprodochopHas KUCIOTa U €€ COMU. YTIepoa: pusndeckue 1 XuMUIECKHEe
CBOWCTBA. AJUTOTpPOMNHUS yryiepoja: anmas, rpadur, kapouH, ¢ymwiepersl. CoemuHEHUs yriiepoa: OKCHIbI
yriepona (I1) u (IV), yronbHas kuciora u ee coii. KpeMHU# 1 ero CoeIMHEHHUS.

MeTaJulbl M MX COETHHEHUSI



IlonoxxeHne MeTaJUIOB B NEPUOAUYECKOM cuUcTeMe Xxumudeckux avieMeHTtoB JI.M. Menneneesa.
Mertannsl B pupojie U odume cnocodsl ux nonydenus. O0mue pusnueckue cBoiicTBa MeTayuioB. Ooume
XMMHMUYECKHUE CBOMCTBA METAJUIOB: PEAKLUM C HEMETAJNIaMH, KUCIOTaMH, COJIAMU. OJNEKTPOXUMHUYECKUI
psan HanpspkeHud MetaiioB. lllenounsie Metamibl ¥ ux coenuHeHus. lllenoyHo3emenbHble METAIUIBI U UX
coenuHeHUs. AMOMUHUNA. AMQPOTEpHOCTh OKcHAa W Tuapokcuaa amromuHus. JKemezo. CoenuHEHHS
JKeJe3a U UX CBOMCTBA: OKCUJIbI, THAPOKCU bl U cou xxenesa (11 u 1),

IlepBoHayajibHbIE CBe/leHUsI 00 OPraHNYecKUX BellecTBaxX

[lepBoHauanbHbIE CBEACHUS O CTPOCHUM OPraHMYECKUX BEIIECTB. YTJIEBOJIOPOJbI: METaH, 3TaH,
sTHIIeH. VICTOUHUKH YIiIeBOJOPOIOB: MIPUPOIHBIN a3, HePTh, yroyb. Kuciopoacoaepxaiine cCoeqMHEHUS:
COUPTHI (METaHOJ, 3TaHOJ, IJIMLIEPHUH), KapOOHOBBIE KHCIOTHI (YKCyCHas KHCJIOTa, aMHHOYKCYCHAas
KHCJIOTa, CTEApUHOBAS U OJICMHOBAS KUCJIOTHI). BroJIorn4eckn BaKHbIE BEIIECTBA: KHUPHI, TIIFOK03a, OCIIKH.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpelbl U €ro MOCIeICTBUS.

Tunbl pacuyeTHbIX 3a1a4:

1. BeluncieHue MaccoBOM J10JIW XMMMUYECKOTO JJIEeMEHTa 10 (opMmyle COeAMHEHUS.

YcranoBnenue npocTeiiieit GopMyIibl BEIIECTBA [0 MACCOBBIM JIOJISIM XUMHUYECKHX JIIEMEHTOB.

2. BpruucneHust 10 XMMHUYECKHUM YPaBHEHUSM KOJHMUYECTBA, 00bEMa, MacChl BELIECTBA IO
KOJIMYECTBY, 00bEMY, Macce peareHTOB WU MPOJAYKTOB PEAKIIHUH.

3. Pacuer mMaccoBoii 10U paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

TemMbl J1a0OPATOPHBIX M MPAKTHYECKUX PAdOT:

1. JlabopaTopHoe 000pyaOBaHNE U TTPUEMBI OOpAIIEHHUS C HUM.

[IpaBuna 6e3omacHOi pabOTHI B XUMUYECKON J1abopaTOpuu.

OuncTka 3arps3HEHHON MOBAPEHHOM COJIH.
[Ipu3Haky npoTeKaHUsI XUMUYECKUX PEAKIIUN.
[Tosydenune kuciopoaa v U3y4eHue ero CBOMCTB.
[Tonydyenune BOOPO1a M U3yYEHHE €TI0 CBOMCTB.
[IpuroToBiyieHHE pacTBOPOB C ONPEACICHHON MAacCOBOU A0JIEl paCTBOPEHHOTO BEIIECTBA.
Pemenune »skcnepumeHTaNbHBIX 3amad 1o Teme «OCHOBHBIE KJIacChl HEOPraHMYeCKHX
COEIUHEHUNY.
8. Peaxuuu noHHOTrO OOMEHA.
9. KauecTBeHHbBIE peaKkIi HA HOHBI B PaCTBOPE.

Noookwn

10.  Ilomy4yeHuwe aMMHuaKa U U3y4eHHUE €TO CBOMCTB.

11.  TlomydeHue yrieKuCIOro ra3a v U3ydeHue ero CBOMCTB.

12. PemeHue skcrepuMeHTaANbHBIX 3a1a4d 1o teme «Hemeramner 1V — VII rpynnm u ux
COEIUHEHUNY.

13. Pemenne OKCIICPUMCHTAJIBHBIX 3ajJia4 110 TEME «MeTabsl U ux COCOAUHCHUA»



3. TemaTuueckoe INIAHUPOBAHUE C YKAa3aHUEM KOJINIECTBA YaC0B, OTBOAUMBIX HA OCBOCHUE

KaKI0H TeMbl

8 kiace
Ne Tema Koa-Bo
n/n 4acoB
I Beenenne ( 4 uaca)
1. IMpenver xumun. IlpeBpamenue BemecTB. OCHOBHBbIE MeTOAbI NMO3HAHWS: HabawaeHue, | 1
u3MepeHne, IKCHEPUMEHT
2. Posb xumuu B sxu3HU denoBeka. KpaTkuil ouepk B HCTOPUU XUMHUHU 1
3. 3HaKu XUMHUYECKHX 31eMeHToB. [lepuonuueckas cucrema XxuMudeckux snemeHnTon .M. 1
Menpeneena.
4. Xumnueckue Gopmysbl. OTHOCHTENBHBIE MOJICKYIISIPHBIC M MOJISIpHBIE Macchl. KonndyecTBeHHBIN 1
cocTaB BeliecTBa. [IpoBe/ieHre pacueToB Mo XUMHYECKUM (HOpMyIIaM: MacCCOBOM JTOTH
XHUMHYECKOT0 3JIEMEHTA B BEIIECTBE
Il. ATOMBI XMMHUYECKHX AJIEMEHTOB(8 4acoB) 1
5. OCHOBHBIE CBEICHUS O CTPOEHUH aTOMOB. V30TOIIBI. 1
6. CTpoeHHe 3JIEKTPOHHBIX 000JI0YEK ATOMOB. 1
1. CtpoeHre JIEKTPOHHBIX 000JI0YEK aTOMOB. 1
8. Honnas cBs3b 1
9. KoBanenTnas xumudeckas cBA3b (MOJSPHAS M HENOJISIPHAS) 1
10. | KoBasenTHasi XuMU4ecKasi CBA3b (OJISIPHASI U HEMOJISIpHAsA) 1
11. | Merasuinyeckasi CBSI3b. 1
12. | OGo01enue U cUCTEMATU3AUS 3HAHUIA. 1
Il TTpocTeie BenecTBa. Ayutorporus (6 4acoB) 1
13. | IIpocthie BeliecTBa MeTaILIBI M HEMeTasIbl. VX cBOiCTBa. 1
14. | Momnb - equHAIA KOJIWYECTBA BEIIECTBA. 1
15. | Moasipublii 00beM ra3os. 1
16. | Pemenwne 3a1au 1
17. | Pemenme 3amau 1
18. | O6GoOmIeHre U cucTeMaTH3AIVSI 3HAHUN 1
CoenuHeHNE XUMUYIECKUX 1eMeHToB (14 1ac)
19. | Crenenp okuciaeHus. OCHOBHBIC KJIACCHI HEOPIraHUYECKUX COSIMHEHUH 1
20. | Okcuapl. 1
21. | Okcunsl. 1
22. | OcHoBanus 1
23. | OcHoBanus 1
24. | Kucnoret 1
25. | Kucnotsr 1
26. | Coumn 1
27. | Comm. 1
28. | Kpucrammmueckue pernierkd. 3aKOH IOCTOSHCTBA COCTaBa BEIIeCTBa 1
29. | Yucreple BenecTBa u cMecd. MaccoBble H 00beMHBIE 10J1M KOMIIOHEHTOB B CMECH. 1
30. | Pemenue pacuernsix 3amay (Pacder MaccoBoO# 10K pacTBOPEHHOT'O BEIIECTBA B PACTBOPE.) 1
31. | [logroroBka K KOHTPOJBHOMN padoTe 1
32. | KonrponbHas pabora o teme «CoeTuHeHN XUMHYECKUX SJIEMEHTOBY 1
W3menenus, mpoucxosime ¢ BerecrBamu (11 gacos)
33. | ®usnueckue aBieHus B XuMuu. Pa3nenenue cMecei. 1
[TpupomHbie cMech: BO3YX, TPUPOIHBIN Ta3, HEPTh, MPUPOTHBIEC BOJIHL.
34. | Xumuueckue peakiuu. [[oHATHE 0O XUMUYECKOM aHAIIU3e U CHHTE3E. 1
35. | YpaBHeHHMs XMMHYECKHX peakluii. 3aKOH cOXpaHeHUs] MacChl BellleCTB 1
36. | PacueTnl Mo XHMHUYECKMM YPABHEHUSAM (KOJIMYECTBA BEIIECTBA, MACCHI HJIH 00HeMa 10 1
KOJIMYEeCTBY BelllecTBa, MacChl WJIM 00beMa O/THOT0 U3 PeareHTOB WJIM MPOIYKTOB
peakuun).
37. | Peakiuu pasznoxenus. [loHsiTHE 0 CKOpPOCTH peakiuil u kKaTtanuzaropax. lIpoBeneHne 1
XUMHYECKUX PEAKIINI MTPU HArPEeBaHUH.
38. | Peaknuu coemuuenus. l{emouku mepexonos 1




39. | Peakiuu 3amenenus. Ps akTHBHOCTH METaJIIOB., 1
40. | Peakuuu ooOMeHa 1
41. | Tunbl XMUMUYECKUX PEaKIUi Ha MPUMEpE CBOMCTB BOJbL. [IoHSITHE O rUpOIU3e. 1
42. | O6o0IIeHue U cucTeMaTH3aIus 3HaHUi 10 Teme: "V3MeHeHusl, MPOUCXOASIIHE C BEIIeCTBaMH" 1
43. | KonTponbsHas pabora o Teme «/3MeHeHus1, TPOUCXOSIINE C BEIICCTBAMI» 1
I[Mpocreiimme onepanuu ¢ BerecrBamu (4 yaca)
44, | Ilpaktuueckas padora Nel "IIpapuna T.b. npu padote ¢ BemecrBamu. [IprueMbl oOparieHus ¢ 1
nab0paTopHBIM 000PYTOBAHUEM))
45. | IlpakTnyeckas padora Ne2 "AHaau3 NoYBbI U BOJABI'". 1
46. | Ilpaktnyeckas padora Ne 3 "[Ipu3Haku XuMHYeCKHX peakiuii'. 1
47. | IIpaktudeckas padora Ne4 "IIpuroroBiieHHE pacTBOpa caxapa v orpeesieHue MaCCOBOM JI0JU 1
caxapa B pacTBOpPE, B3BEIIUBAHHC.
PactBopenmne. PactBopsl. CBolicTBa pacTBOPOB IEKTPOauTOB(21 vac) 1
48. | DIeKTpOIUTHI U HE DIIEKTPOJIHTHL. 1
49. | TO/, ee 0CHOBHBIE TOJIOKEHH S 1
50. | Kucnorsl. Mx knaccudukanms u cBorictBa. HIUKaTOPHI
51. | Kucaorsl. Ux knaccuukamus U cBOHCTBA 1
52. | OcHoBaHus, UX KIacCcH(pHUKAIISI U CBOUCTBA 1
53. | OcHoBanus, ux kaaccuuKalus u CBOiicTBa 1
54. | Oxcunpl, ux KiIaccu(pUKaIUs U CBOMCTBA 1
55. | Oxcupapl, ux KiIaccu(pUKays U CBOMCTBA 1
56. | Conu. Ux knaccudukanys 1 CBOMCTBA. 1
57. | Comu. Ux xnaccudukarus u cpoiicta. llomydeHne KpucTaiioB Colel. 1
58. | I'enernueckas CBA3b
59. | I'enernueckas CBs3b 1
60. | O06oOmeHye U crucTeMaTH3al¥s 3HaHul 110 TeMme: "PacTBopsl. PacTBopenue”. 1
61. | IIpakTnyeckas padora NeS "VYciioBUSI IPOTEKAHUS XUMUYECKUX PeaKkMii MexKIy 1
pacTBOpaM# 3J1eKTPOJIUTOB' .
62. | IpakTuueckas padora Ne6 "CBoiicTBa OKCHI0B, KHCJIOT, OCHOBAHHUI U coJieii, onpenejenne | 1
XapakTepa cpeabl
63. | IIpakTuueckas padora No7 "PelieHue sKCIIEpUMEHTAIBHBIX 3a1a4". 1
64. | KonrponbHas padota mo teme: "PactBopbl. CBOMCTBA PacTBOPOB JICKTPOIUTOB". 1
65. | AHain3 KOHTPOJILHON PadOTHI. 1
66. | Knaccudukanus xumiaecknx peakiuid. OKHCIUTENLHO-BOCCTAHOBHTEILHBIE PEAKIIUH.
67. | CBolicTBa M3yYCHHBIX KJIACCOB B CBETE OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKITUI 1
68. | Pemenue 3anau. [loaBenenne nToros roga 1
HlIpugpmom eévioenenwvt ypoku, nposooumevie ¢ 0oopyoosanuem « Touxka Pocmay
9 kiacc
Ne n/m Tema ypoka Koxa-Bo
4acoB
| BBenenue. O0uiasi XapakTepuCTHKA XUMHUYECKUX 3JIEMEHTOB H XHMUYECKHX
peakuuii. Ilepuoauuecknii 3axkon u Ilepuognyeckasi cucreMa XMMMUYECKUX JIEMEHTOB
1. A. Mennaeneesa (10 )
1. XapaKkTepucTHKa XUMUIECKOT 0 dJIeMEHTa Ha OCHOBAaHUM ero monoxkeHus B [lepuommaeckoit 1
cucteme [. 1. MenneneeBa
2. CBolicTBa OKCUIOB, KHCJIOT, OCHOBAHMM WU COJEH B CBETE TEOPUHU DIEKTPOIUTUUECKOU 1
JIICCOIIMAIINH ¥ OKHCIIEHUS-BOCCTAHOBIICHHS
3. AmdoTrepHbIe OKCUIBI U THIAPOKCHIBI 1
4. [lepuonnueckuii 3axkon u Ilepuonnueckas cucrema /. Y. MeHnneneeBa B CBETE y4eHUS O 1
CTPOCHUHU aTOM
5. XuMudeckas OpraHU3aus )KUBOU U HEXKUBOU TIPHUPOJIBI 1
6. Knaccudukarys XuMHUECKIX PEaKIHid 10 Pa3InYHbIM OCHOBAHUSIM 1
7. IlonsATHE 0 CKOPOCTH XMMHYECKOH pPeaknnun 1
8. KaranuzaTopst 1
9. O06o00menre U cucremMaTn3alus 3HaHuil 1o TeMe «BBenenne» 1
10. Kontponbnas paboraNel o Teme «BBenenue» 1
Metanisi (184.)




11. [Tonoxenune anementoB-merayioB B Ilepumonnueckoit cucreme /[l M. MengeneeBa u 1
0COOCHHOCTH CTPOEHHUs X aTOMOB. Pu3nueckre cBoiicTBa MeTaioB. CIulaBbl

12. XUMHUYECKHE CBOMCTBA METAJIJIOB 1

13. Merasuibl B mpupoje. OO0Ime croco0bl UX MOIyYeHHUS 1

14. Pemenne pacuerHbIX 3a4a4 € MOHSATHEM MaccoBas A0JIsl BBIXO/A POAYKTa 1

15. IlonsiTHE 0 KOPPO3WH METAJVIOB 1

16. [I{enoynbie MeTasuTBl: 00IIAs XapaKTEPUCTUKA 1

17. CoenuHeHus MIEJIOYHBIX METAJIIOB 1

18. [lenoyno3emMenbHBIE METAIUIBL: 00Ias XapaKTepUCTHKA 1

19, CoenuHeHud HIEJI0YHO3EMEIBHBIX METALIOB 1

20. AJIOMUHUM — TIEpEXOaHBIN 37eMeHT. Du3nyeckne U XUMHUYECKHE CBONCTBA AFOMHHMUSL. 1
[ony4enue n npuMeHeHNE aTIOMUHUS

21. CoenuHeHHs aTlOMUHUSI — OKCUJ U THAPOKCU, MX aM(DOTEPHBIN XapakKTep. 1

22. [paktudeckas padora Nel OcymecTBieHNE NEMOYKA XUMUYECKIX TPEBpaIeHHH 1

23. Kenezo — anement VIl rpynnel mo6ounoii moarpynnsl. @usnveckne U XUMHYECKHe 1
cBoiicTBa Kene3a. Haxoxnenue B mpupoje.

24. Coenunenust xkejie3a +2,+3 ux kauecTBeHHoe onpenejienue. 'eHernyeckue psigpl Fe +2 1
u Fe +3

25. 25 IlpakTrueckas padora N2 [TonyuyeHne U CBONCTBA COSTUHEHUN METAIIJIOB 1

26. [IpakTiaeckas pabora Ne3 PemieHne sKcliepUMEHTANbHBIX 3ajad Ha PACMO3HABAHHUE H 1
MOJy4eHHE COSMHEHNH METaIOB

27. O000111eHre 3HaHNH 110 TeMe «MeTalIbD) 1

28. Kontponpsnas padora Ne2 mo reme «MeTtamiby 1
Tema 3. Hemerasanbl (284.)

29. OO011as XapaKTepUCTUKA HEMETaJIOB 1

30. OO0111e XUMUYECKUE CBOMCTBA HEMETAJLJIOB. 1
Hemetannel B mpuponae u criocoObl HX TMOITY9IeHUs

31. Bonopon 1

32. Bona 1

33. I'anorensl: 001as XapakTepucTHKA 1

34. CoeIMHEHMSI TAJIOTEHOB 1

35. [Ipaktrueckas padora Ned Permenre sKkciepuMeHTaIbHBIX 3a1ad 1Mo TeMe «lloarpymma 1
TaJIOTEHOB»

36. Kucnopon. Crpoenne atoma, amuoTponus. XUMAYECKOE 3arpsi3HEHNE OKPYKAOIIEH cpebl 1
1 ero MocJeACTBUA.

37. Cepa, ee pu3mdecKre 1 XUMUIECKIE CBOWCTBA 1

38. Coenunenus cepbl. CepoBoaopoaHasi KHCJI0TA U ee cou. Okcuanl cepol (1V) u (VI), ux 1
noJjiyueHue, CBOMCTBA M MPUMeEHEHHe.

39. CepHast KUCIIOTa KaK 3JICKTPOJIUT U €€ COJIU 1

40. CepHasi KHCJI0TA KaK OKUCINTENb. [loydyeHne u npuMeHeHne CepHOI KHCIOTHI 1

41. [Ipaktuyeckas pabora NeS Pemenne skcriepuMeHTanbHbIX 3a1a4 1o Teme «lloarpynmna 1
KHCIIOPOJIa

42. A30T 1 ero cBOMCTBa 1

43. AMMuak u ero coequHeHusi. Com aMMOHUSA 1

44, Oxcuapl a3oTa 1

45, A3OTHasI KCIIOTa KaK AJIEKTPOJIHT, e€ MPUMEHEHIE 1

46. A30THasi KHCJI0TA KAK OKHCJIUTENb, €€ moJIyueHne 1

47. ®ocdop. Coennnenns pocdopa. Ilonsitue o pocopHbIX yroopeHnsx 1

48. VYraepoa. CtpoeHue aToma, alIoTPOIUs, CBOMCTBA MOIU(HUKALMN, TPUMEHEHHE (aIMa3, 1
rpadwur)

49. Oxkcunipl yraeposa. 1

50. YromnpHas kucioTa u e€ conu. KapOoHaThl, Kak CTPOUTEIHHBIC U MTOIEIIOYHBIE MaTepUaJIbL: 1
MeJl, Mpamop, U3BeCTHIK. JKecTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEeHUsI.

51. Kpemnnii 1

52. Coenunenust kpeMHus: CHIIMKaThl, KAK CTPOUTEIBHBIE U TIOAETI0YHBIE MaTEPUAIbI: CTEKIIO. 1
LEMEHT.

53. CunmkaTHasi IPOMBIIUICHHOCTh 1

54, IIpakTuyeckas padora Ne 6 Ilosyyenue, codupanue U pacno3HaBaHue ra3oB 1

55. O00011eHue 1o Teme «Hemeramisny 1




56. KonTponbsnas pabora Ne 3 mo reme «Hemerambny 1
Opranunyeckue Beniectsa (9 yacos)

57. [Ipenmer oprannueckoil xumun. BajaeHTHOCTh 1

58. [IpupoaHbIe HCTOYHUKHU YTIIEBOJOPOAOB: HEPTh U MPUPOAHBINH T'a3, NX IPUMEHEHHE. 1

59. YriieBogopo/bl (asikaHbl), (ATKEHBI U aJIKUHBI) 1

60. CoupThl 1

61. Kap6oHoBbIe KUCTOTHL. YKCYCHAsI KHCIOTa-KOHCEPBAHT MHUILEBHIX TPOTYKTOB 1

62. Crnoxubie 3¢upsl. XKupel. BeiToBas xumuueckasi rpaMOTHOCTb. [IpoGiiemMbl 6e301acHOro 1
WCTIOJIb30BAHMS BEIIECTB M XUMUYECKUX PEAKIUI B TIOBCEAHEBHON KHU3HU.

63. AMUHOKHCIOTBL. benku 1

64. Yraesoanl. Kajopuiinocts :KupoB, 0€JIKOB U YIJI€BOI0B. 1

65. [Tomumepsl. TokcHYHBIE, TOPIOYHE U B3PHIBOOIACHBIE BEILIECTBA. 1
OO6001IeHe 3HAHUI IO XMMHUH 32 KypC OCHOBHOM HIKOJIbI (3 yaca)

66. ITepuonnueckuii 3axon u Ilepuoauueckas cucrema /. 1. MeHeneeBa B CBETE TEOPUHU 1
CTPOEHHS aToMa

67. 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB DJIEMEHTOB M MX COEJIMHEHNH B MEpUOax U rpyrmnax 1
B CBETE IPEJICTABIICHUI O CTPOCHUH aTOMOB JJIeMeHTOB. 3HadeHue [leproandyeckoro 3aKoHa

68. Bupl XumMuuecknx CBs3€H W THITBI KPHCTAUTMYECKUX PElIeTOK. B3anMocBs3b cTpoeHHs U 1

CBOICTB BemiecTB. I'eHeTHUeCKue pAasl METaj1a, HEMETaJlJIa U IEPEXOAHOr 0 METajljia

HlIpugpmom evioenenwvt ypoxu, npoeooumsie ¢ ooopyoosanuem «Touka Pocmay




[Mpunoxenne 1 .

PEAJIM3AILIAA OBPA3SOBATEJIbHBIX TIPOI'PAMM ECTECTBEHHOHAYYHOM U TEXHOJIOT'MYECKOM HAITPABJIEHHOCTEM 110
XUMHH C UCIIOJIB3O0BAHUEM OBOPYJIOBAHUSA NEHTPA «TOYKA POCTA»

8 kaace

Ne Tema Conepxanue LeneBas ycraHoBka ypoka | Komnde | OcHOBHBIE BUABI A€ATEIBHOCTH 00yJatomuxcst Ha | Vcronp3oBaHHOE

ILII CTBO ypoke obopynoBaHue

4acoB

1 [peamer xumun. [Ipaktiueckas pabora | 3HaKOMCTBO C OCHOBHBIMU | 1 YMeHune nolib30BaThCs HarpeBaTeIbHBIMH JlaTumk Temmeparypbl
[IpeBparieHue BemecTs. Ne 1 «Mzyuenue MeTO/laMU HayKH npubdopamu (TepMormapHblii), CIUPTOBKA
OCHOBHBIE METOJIBI CTPOCHUS TITAMEHI»

TIO3HAHUS: HAOJIo/IeHNE,
W3MepeHNne, SKCIIEPUMEHT
UYucreie BemecTa 1 JlaGopaTOpHBIH OIBIT OKcnepuMeHTalIbHOe 1 YMeTh OTIYaTh BOAOIPO BOJ HYIO BOJY OT Jaruuk
cMmecu. MaccoBble 1 Ne 4 «Onpenenenue onpeeneHne JUCTHJITUPOBAHHOM, 3HATh, IIOYEMY IS AIIEKTPONPOBOTHOCTH,
00bEMHBIE 10N BOZONIPOBOJHOM U JHCTHILTUPOBAHHON 1 MPOBE/ICHUSI KCIIEPUMEHTOB HCIONb3YIOT 1 pPOBOIt MEKPOCKOI
KOMIIOHCHTOB B CMCCH. ZIHCTPIHHHpOBaHHOﬁ BOJIOHpOBOJlHOﬁ BOAbI JAUCTUIJIMPOBAHHYIO BOAY

BOJIBD)

46 Jlpaxruueckas padora Ne | JleMOHCTpallMOHHBIN M3yyeHne XUMHYECKUX 1 YMmerh oTnyath GU3HMYEecKHe MpoLecchl OT JaTtuuk TemmepaTypsl
3 "IIpu3Haku xuMuueckux | sxkcrepumeHt Ne 1 SABIICHUIN XMUMHUYECKHX PeaKMi3HaTh, YTO IIPU MPOTEKAaHUU | IUIaTHHOBBIAIIpuOOp st
peaxmii”. «Bplaenenue u peakuuii MOJIEKYJIbl BELLIECTB PA3PYLLIAIOTCS, a OIIBITOB C JIEKTPUUECKUM

HOTJIOLIEHHE TeTuIa — ATOMBI COXPAHAIOTCS (U151 BEIIECTB C TOKOM
HPHU3HAK XUMHYECKON MOJICKYJISIPHBIM CTPOEHHEM
peakiuu

35 YpaBHEHUS XUMUYECKUX JleMOHCTpalOHHBIH OKCreprMeHTaIbHOe 1 3Hath (GOPMYITHUPOBKY 3aKOHA 1 YMETh Beckl a1exTpOoHHBIE
peakuuii. 3akoH sKcrepuMeHT Ne 3. JI0Ka3aTeIbCTBO NEHCTBUA NPUMEHATD €r0 Ha NPAaKTHKE, IPU PEIICHUH
COXpPaHEHHs MaCChI «3aKOH COXpaHEeHHs 3aKOHa pacu€THBIX 3a1a4
BEILECTB Macchl BEIECTB»

51 Kucnotsr. Ux [IpakTuyeckas pabora | CHHTE3 COIM U3 KHCIOTHI 1 YMeTh IPOBOIUTH MPOCTENIIINE CHHTE3BI [udposoit Mukpockor
knaccudukanms u Ne 2 «IlomyueHue 1 OKCHJIa MeTalIa HEOPraHNYECKUX BEIIECTB C UCIIOB30BAaHUEM
CBOMCTBa MEJIHOTO KYIOpOCay WHCTPYKLIUU

53 OcHoBaHUsA, UX [Ipaktugeckas padora | ChopmupoBats 1 YwMmerts onpenensats pH pactBopoB Hatauk pH
knaccudukams u Ne 4 «Onpenenenne pH | mpeacrasnenue o pH
CBOIiCTBa pacTBOPOB KHUCIIOT U Cpelbl Kak

nrenovein XapaKTePHCTUKH
KHCJIOTHOCTH PAacTBOpa

45 [paxTtudeckas padora No2 | JlabopaTOpHBIH OIBIT Hcnonp3oBath 1 YMeTh onpeensaTh KHCIOTHOCTh IT0YB HaTtauk pH

" Ananu3 moussl 1 Boael". | Ne 11 «Omnpenenenne TTONTyYICHHBIC 3HAHUS TS
KHCJIOTHOCTH TIOYBBD» onpeneaeH s
KHCIIOTHOCTH PaCTBOpPOB

12 O06o6menne n JleMOoHCTpaoHHbII [TokazaTh 3aBUCHMOCTH 1 YMeTh onpenensTh THI KPUCTALTIYECKNX JlaTunk TemMnepartypsl

cucTeMaTtn3anus 3HaHui. | onbIT Ne 6 (u3MIECKHX CBOMCTB PEmETOK Mo TEMIIEpaType IIaBICHHS TUTATHHOBBIN, TATYHK

«Temnepatypa

BCIICCTB OT THUIIA

TEeMITEpaTyphl TEPMOIIAPHBIH




TUTaBJIEHHS BEIIECTB C XMMHUYECKOH CBSI3U
pa3HBIMH THIIAMH
KPHCTaJUTIYECKUX
PEIETOK»
49 T3/1, ee ocHOBHBIE JleMOHCTpaliMOHHBIN [Toxaszats, uTO 1 3HaTh, YTO paCTBOPEHHUE — (PU3NKO-XUMHIECKHUHA JaTtuuk Temnepartypsl
TIOJIOXKEHHUS onbIT Ne 1 «TemnoBoii | pacTBOpeHHE BELIECTB nporeccYMeTh dKCIEPUMEHTAIIBHO ONPEeNsITh TUIATHHOBBIN/{aTanK
3¢ ekt pacTBOpeHUs HMeEET psill IPH3HAKOB IJIEKTPOJIHUTHI M HEIEKTPOIUTHI AIIEKTPONPOBOTHOCTH
BEIIIECTB B BOZIE» XUMHYECKOH
[paktiueckas pabora | peakuunBaeneHue
Ne 1 «DnexTponuts! u TIOHATHH «3JIEKTPOJIUT» U
HEAJIEKTPOJIUTHD) «HEIEKTPOIIUT
9 kacc
No Tema Conepxxanue IleneBas yctaHOBKa Komuuecte | OcHOBHBIC BUIBI JCATEIBHOCTH OOy4aromuxcst | Mcnonbp3oBaHHOE
.11 ypoka 0 4acoB Ha ypoke o0opynoBaHue
7 [Tonstue o ckopocTn HemoHcrpanonsnsie | M3ydnTh 3aBUCHMOCTB 1 3HaTh 3aBUCUMOCTh CKOPOCTH PEaKIUHU OT [Tpubop 1uist WTFOCTpAIN
XHUMHUYECKOH peakIuu onbIThl Ne 2 CKOPOCTH PEaKIuK OT pa3nnu4HBIX PAKTOPOB — TEMIIEPATYPHI, 3aBHCUMOCTH CKOPOCTH
«3yuenue BiusHUA pas3InYHBIX (AKTOPOB KOHIICHTPAILIMU PEArupyroInX BEIIECTB, XUMHUYECKON peakluu OT
pa3nu4HbIX (HaKTOpOB KaTall3aTopa, MPUPO/IbI BENIECTB, IIIONIAIHU YCIIOBHIA
Ha CKOPOCTh COIPUKOCHOBEHUSI BEILIECTB
peaxuum
19 I{enounos JlaGopaTopHbIi OMBIT | DKCHEPUMEHTAIBEHO 3HaTh CBOICTBA COCAMHEHHN KaNbLUI U €r0 Jatuuk
3HaTh CBOIiCTBa Ne 11 YCTaHOBUTh 3HaYCHHE B MPHPOJIC U KU3HH YETIOBEKA ANEKTPONPOBOJHOCTH,
COEIMHEHUH KaJbLUsl U «Bzaumopeiicteue obpa3oBaHue cpeHeil u MarHuTHas MellajiKa, Ipruoop
€ro 3HaYCHHUE B IIPUPOIEC M | M3BECTKOBOM BOJBI C | KUCIIOH COIH JUIS TIONTy4EHHsI Ta30B WK
KHM3HU YEJIOBEKa YTJIEKUCIIBIM Ta30M» anmnapar Kunmna
23 Kenezo — snement VIII Jlabopatopusiii onbIT | MccnemoBath mporecc 1 3HaTh, YTO MPOLIECC KOPPO3UU METAIITIOB JaTuuk naBneHus
TPYMIIBI TOOOYHOH Ne 12 «Oxwucnenue NETPOXUMHYECKOH MPOTEKAET B MPUCYTCTBUM BOABI U KUCIOPOJA .
noarpymnmsl. @U3HYECKUe | JKele3a BO BIaXHOM | KOPPO3HH Kelle3a B 3HaTh (PaKTOPBI, YCKOPSIOLIKE IPOLEeCcC
1 XMMUYECKHE CBOMCTBA BO3/IyXE» BO3/IyXE KOppO3un
xkene3a. Haxoxxnenue B
TIPUPOIE.
33 lamorensr: oOmas JleMOHCTpaMOHHBIA | DKCIepUMEHTaIIbHOES 1 3HaTh GU3NIECKUE U XMMHUIECKHIE CBOHCTBA ArmmapaT U IpOBEICHHS
XapaKTEPUCTUKA onbIT Ne 3 n3ydeHue GU3NIECKUX U rajJoreHoB . Y METh 3aIlMChIBaTh YPaBHEHUS XUMUYECKHX MPOLIECCOB
«3yuenue XUMHUYECKHUX CBOWCTB peakuuii TaJIoreHOB C METallIaMH, (AIIXP
¢dusmuecKux n XJopa HEMETaJIaMH, HX Pa3INIHyI0 OKUCIHTEIbHYIO
XMMHYECKHX CBOHCTB CIIOCOOHOCTB
XJIOpa»
18 CoenuHEeHNUs CepHl. HemoncTpannonnsii | M3yunts mabopatopasie | 1 3HaTh Ta0OPATOPHBIE CTIOCOOHI TONYICHHS Armmapat Ut IPOBEICHAS

CepoBoopoaHast KHCIOTa
u ee conr. OKCHITBI CePHBI
(IV) u (VI), ux
TIONyYICHUE, CBOMCTBA U
MIPUMEHEHHE.

onbIT: «Ilonyuenue
CEpoBOOpOMA U
H3y4EHHE ET0
CBOWCTB .
JlabopaTopHbIit

CIIOCOOBI TTOITYYeHHS
CEpOBOOPOJA, ETO
CBOICTBA M CBOMCTBA
cynb(huI0B

CepoBONOPONIA, ero GU3MUESCKHE U XUMHUYECKHE
CBOICTBa . YMETh POBOIUTH KAYSCTBEHHBIE
peaky Ha CepOBOIOPOI U COH
CEpPOBOIOPOIHOM KHCIIOTHI, COCTaBIISTh
COOTBETCTBYIOIIHE YPABHEHUSI XUMHYECKUX

XUMUYECKHUX peaKLui
(AIIXP), nmpubop ams
MOTY4YEHHUS Ta30B WIN
anmnapat Kunna




onbIT: «CUHTE3 peakuuii
CEpOBOOPOJA .
KauecTBennsie
peakuuu Ha
CEepOBOIOPON U
CYNb(UITBDY
40 CepHas KUCIIOTa Kak HemonctpanonHsid | M3yuuTh cBocTBa 3HaTh PU3UUCCKHUE U XMMHYICCKHAE CBOHCTBA Anmapat a1 IpoBeIeHUs
okucnurens. [lonydenue n | onbit Ne 4«13yueHne | cepHUCTOro rasa CEpHHCTOro ra3a . YMeTh 3alichIBaTh xuMuueckux peakimii (ATIXP
MIPUMEHEHUE CEPHOI CBOMCTB CEPHUCTOrO YpaBHEHHMs peakLui raza ¢ BOAOH, co
KHUCITIOTBI rasa v CepHUCTOMN HIieJI049aMHu
KHUCIIOTBDY
43 AMMUax u ero JlaGopaTopHbIH OMBIT | DKCHEPUMEHTATBEHO 3HaTh, YTO PacTBOp aMMHaKa B BOjie — cna0blii | JlaT4nK 3J1eKTpONpOBOIHOCTH
coequHeHus. Conu Ne 9 «OcHoBHBIE JI0Ka3aThb 3JEKTPONIUT . YMETh ONPENeNniTh 3TO CBOICTBO
AMMOHHUS CBOMCTBa aMMHaKa» TPUHAJICKHOCTD C TIOMOIIBIO JTATYHMKA 3JIEKTPOIIPOBOAHOCTH
pacTBOpa aMMHaKa K
cl1abbIM 3JIEKTPOJIUTaM
44 Oxcupl a30Ta HemoHcTpannonnsle | M3yuuth 3HAaTh MPOMBIIUICHHBIC U Ja00paTOPHBIC TepMope3ucTopHBIN TaTIYUK
onbIThL: «IlomydeHune | MPOMBIIITICHHBIE U crocobbI onmyuenus okcuaa azora (1V), ero TeMIepaTypsl, JaT4uk pH,
okcuza asora (IV)u | maboparopHsie criocoObI (hu3MYecKHe U XMMHUYCCKUAE CBOMCTBA . YMETh JATYUK JICKTPOIIPOBOIHOCTH,
U3y4CHHE €ro MOTY4YEHHUS OKCHIa COCTaBIIATh COOTBETCTBYIOIIME YPaBHEHUS arnmapar Jyist TPOBEICHHUSI
CBOMCTBY; asora (IV), ero XMUMHYECKHX PEaKIHii . YMETh OOBSCHATh XUMUYECKUX peaKkLui
«OxucneHre okcuia | CBOWCTBa, MPUMEHEHHE B npuMenenne okcuaa asora (1V) B (AITXP), marauTHAs
asorta (II) mo okcuna IIPOM3BOZCTBE a30THOM IIPOM3BOJCTBE a30THOU KUCIIOTHI MellajiKa
asora (IV)»; KHCJIOTBI
«Bzaumopeiicteue
okcua asora (V) ¢
BOJION U
KHCIIOPOJIOM,
MIOJIy4E€HUE a30THON
KHCIIOTBD)
46 A3OTHas KUCIIOTa KaK [IpaxTrgeckas OKcIepuMeHTaIbHO YMeTh UCTIONB30BaTh HOHOCEIEKTHBHBIC JlaTauk HUTPATHOHOB
OKHCIIUTENb, e& pabora Ne 4 OIIPENIENTUTH CONEpKAHNE JATYUKH JUTS ONPEIeTICHHS NOHOB
TIOTyYIeHHE «Ormpenenenne HUTPAT-HOHOB B
HUTpAT- HOHOB B pacTtBopax
MMUTATEIIEHOM

pacTtBOpe
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