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MNOACHHUTEJIBHAS 3AIIUCKA

JlanHasi mporpaMma JOMOJHUTEIBHOrO oOpa3oBaHHMs B § Kjacce COCTaBlI€Ha Ha OCHOBE
CJIEAYIOINX HOPMAaTUBHO-IIPABOBBIX JOKYMEHTOB:

1. ®enepanwubiii 3akoH ot 29.12. 2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoii
®enepauun» (pen. ot 02.03.2016; ¢ uzMm. u gorm., Bcty. B cuity ¢ 01.07.2016);

2. Ilpuka3z Muno6puayku Poccun ot 17.12.2010 Ne 1897 «O06 yTBepkJeHUU U BBEICHUHU B
neiictBue (¢enepagbHOro ToCyJapCTBEHHOro 00pa30BaTelbHOrO CTAaHJapTa OCHOBHOTO OOIIETo
oOpazoBaHus» (C I3BMEHEHUSIMU U JIOTIOJIHCHUSIMH )

3. [Mucemo [lenmapramenta obuiero obpazoBanuss MunoOpuayku Poccun ot 12.05.2011 Ne 03-
296 «O06 opraHu3au BHEYPOUHOU JEATEILHOCTH MIPH BBEJACHUH (heIepaibHOTO TOCYIapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHAapTa OOIIEro 0Opa30BAHUSY.

JlaHHBIN Kypc CONMPOBOXKIAET YUeOHBIA mpeameT “Xumus’ W MpeAHa3Ha4YeH I ydamuxcs 9
KJIaCCOB, BBIOPABIIMX 3TOT MPEAMET Ul CauM dKk3ameHa 1o HoBoi ¢popme 'MA. On Taxke MOXeT
OBITh MICTIOJIB30BAH MJIsI PACIIMPEHHS W YIIYOJICHHs] TIporpamMm mpeanpoduaibHOTO 00ydeHHs 10
XUMHH U TIOCTPOCHHS WHIUBUYaTbHBIX 00pa30BaTebHBIX TPACKTOPUN yUAIIUXCS, TPOSBISIONINX
uHTepec K Hayke. Kypc mocTpoeH Takum 00pa3oM, YTO MO3BOJISIET PACHIMPUTH U YIIIYOUTh 3HAHUS
yYalUXcsl M0 BCEM OCHOBHBIM pa3zieilaM IIKOJIBHOIO Kypca XMMHUU OCHOBHOM IIKOJIBI, a TaKXke
JUKBUJIMPOBAaTh BO3MOXKHBIE TMpoOenbl. CopepkaHue Kypca MpedHa3HAuYeHO s OBJIAJCHHUS
TEOPETUYECKUM MaTepHUajioM U OTPAOOTKU MPAKTUYECKHX HABBIKOB PEILICHHS 33JaHUN BCEX YacTel
KOHTPOJIbHO-U3MEPUTENIBHBIX MaTepHaIOB.

[Iporpamma mpemaycMaTpuBaeT HUCIOJNB30BAaHHE W NPUMEHEHHE COBPEMEHHOTO O0OpYyIOBaHMS
[lenTpa oOpa3oBaHUs €CTECTBEHHO-HAYYHOTO W TeXHOiorudeckoro mpoduieir «Touka poctan-
uppoBOl MO XUMHUH (KOMIUIEKT y4eOHOro 00OpyHaOBaHMs, BKJIIOUAIOIINN M3MEPHUTEIbHBIN OJIOK,
uHTepdeiic KOTOPOro MO3BONISIET 0OECTIEUNBATh CBSA3b C PErHCTPATOPOM JIaHHBIX, M HA0Op JaTYMKOB,
PETUCTPUPYIOMINX 3HAYCHUS PA3TMUHBIX (PU3UUECKUX U XUMUYECKUX BETUYMH).

[enb Kypca: MOATOTOBUTH JIEBATUKIIACCHUKOB K YCIEIIHOM c/1aue 9K3aMeHa M0 XMMUU 10 HOBOM
dopme ['NA.

OcCHOBHBIE 33/1a4M Kypca:

3aKpenuTh, CHCTEMaTU3UPOBATh U PACIIMPUTh 3HAHUS YUalllUXCs 110 BCEM OCHOBHBIM pa3/eiiaM
Kypca XMMHUH OCHOBHOM LIKOJIBI.

@opMHpOBaTh HAaBBIKM AHAJUTHYECKON JEATEIBHOCTH, IPOTHO3MPOBAHUS PE3YIbTATOB MJIs
Pa3IMYHbIX BapHATUBHBIX CUTYaIUH.

Pa3BuBaTh Mmo3HaBAaTENBHBIH MHTEPEC, WHTEIUIEKTyalbHBIE CIIOCOOHOCTH B Tpoliecce MOUCKa
pELICHHUIA.

dopMupoBaTh HMHIMBUAyaJIbHBIE 00pa30BaTENbHBIE MOTPEOHOCTH B BBHIOOpE AaTbHEHIIEro
npoduist 00ydeHHUs B CTAPIIICH IIKOJIE.

Pexum nposeaeHus 3aHATHH, KOJMYECTBO YaCOB.

[Iporpamma paccuntana Ha aeteit 15-16 ner, peanusyercs 1 pa3 B Heaento 1o 40 MUHYT.

IIporpamma kypca «Mup XUMHUM» BBICTPAUBACTCS B COOTBETCTBUU CO LIKOJIBHOW IPOrpPaMMOMU
pa3BUTHA M TO3TOMY U CTAaBUT CBOEW II€NIbl0, TPEXAE BCEro, JIMYHOCTHBIA POCT Y4YEHHKA.
JIMYHOCTHBIM pPOCT YYEHHKA BO3MOXKEH IPU YCIOBUM CTAHOBJIEHHMS CUCTEMBI JINYHOCTHBIX
0o0pa30BaTeNbHBIX  CMBICIOB  K&XJIbIM  BOCHUTAaHHHKOM. OTO  TO3BOJISIET  BBIUTH  Ha
KOMIETEHTHOCTHBIN TIOAXO0/ B 00yUY€HHH U BOCTIUTAHUH, TaK KaK KOMIIETEHTHOCTH:

1. oTpaxkaloT M pa3BUBAIOT JMYHOCTHBIE CMBICIIBI yYEHHUKAa B HalpaBiICHUH OOBEKTOB
M3y4aeMbIX UM o0JacTeil pealbHOCTH;

2. TpeAcTaBisAOT co00i MHTErpaJbHbIe XapaKTePUCTUKH TMYHOCTH yUaIIuXcs;

3. XapaxkTepu3yloT JeSTEIbHOCTHBI KOMIIOHEHT o00pa3oBaHUSl yUY€HHKA, CTEMEeHb €ro
MPAKTHUYECKOM MOATOTOBICHHOCTH;

4. nar0T MUHUMAJIbHBIN OIBIT IPEIMETHOU JESATEIBHOCTH;

5. MHOro(yHKIIMOHAJIbHBI, TOCKOJIBKY MO3BOJIIET YUYCHUKY peniaTh MpolieMbl U3 pa3HbIX cdep
KU3HH;



6. GopMHUPYIOTCS CPEACTBAMH COEPKaHMs 00pa30BaHUS;

7. II03BOJIAIOT MNOCTPOUTHL HYCTKUC U3MCPUTCIIM II0 IPOBCPKEC YCICIIHOCTU HUX OCBOCHUSA
YYEeHUKAMH;

8. o0ecrneynBalOT JMYHOCTHBIA POCT Yy4YallUXCsi B OTHOWICHMHM K OOIICYETIOBEYECKUM
[EHHOCTSIM

OcHoBHBbIEe GOPMBI PadOTHI:

—11a00paTOpHbIEC U MPAKTUIECKUE PabOTHI,

- TOKJIaJbl U pedeparsl,

- DKCKYPCHH, TIpecc-KOH(PEePEHIINH, JIEKIINHU, OeCeIbl,

- yueOHO-HCCIIeIoBaTEeNbCKIE PAOOTHI, IPOEKTHI, TPE3CHTALNH.

[Tpu BbIOOpE TeM It pabOTHl YUMTHIBAIOTCA: a) MHTEpEChl ydauuxcs 0) yciaoBusi paOoThl B
XUMUYECKOM KaOWHeTe; B) pelieHue oOmeydyeOHbIX W BOCIUTATENBHBIX 3a/ad, 3aaad
JOTIOJTHUTEIBHOTO O00pa3oBaHMsA; T) CBA3b OOyYEHHUS C MPAKTHUYECKOM CTOPOHOW JKHU3HU U
9KOJIOTHEH.

ILnanupyemble pe3yJbTaThbl

JIMYHOCTHBIMH pe3yJIbTaTaMH SAABJISIIOTCA CJeAYIOIe YMEHHA:

Oco3HaBaTh €IMHCTBO U IIEIOCTHOCTh OKPY>KAIOLIETO0 MUPA, BO3MOKHOCTH €r0 O3HABAEMOCTHU U
00BSICHUMOCTH Ha OCHOBE JIOCTHKCHUN HayKH.

ITocreneHHO BBICTpanBaTh COOCTBEHHOE LIETIOCTHOE MUPOBO33PEHUE.

Oco3HaBarh NOTPEOHOCTH M TOTOBHOCTH K CaMOOOpa30BaHWIO, B TOM YHCIIE M B paMKax
CaMOCTOSITENIbHON JEATENbHOCTH BHE ILKOJIBI.

OrneHuBaTh KU3HEHHBIE CUTYallMM C TOYKU 3pEHUsI 0E€30MacHOro o0pasa HU3HH U COXPaHEHHS
37I0POBBS.

OrneHnBaTh SKOJIOTMYECKUI PUCK B3aUMOOTHOILICHUN YEJI0BEKA M IPHPO/IBHI.

®opMupOBaTh 3KOJIOTUYECKOE MBIIUICHHE: YMEHUE OLICHUBATh CBOIO JEATENbHOCTh U MOCTYIKU
ApYTUX JIOAeH C TOYKM 3pEHUS COXPAHEHUS OKpYXamollell cpenpl — rapaHTa XH3HH U
Omaromnosryuus aroaei Ha 3emiie. CpeacTBOM pa3BUTHSI TMYHOCTHBIX PE3YIbTaTOB CIYKUT YUCOHBIH
Marepual, u Ipex/e BCero NpoayKTUBHBIC 3aJJaHNs yueOHUKa.

MeranpeaAMeTHBIMU  pe3yibTaTaMu  SIBJISETCS  (OPMUPOBAHHE YHHUBEPCAIbHBIX y4EOHBIX
nevicteuii (YVY]I).

PeryasituBubie YVY/I:

CamocrosarenbHO OOHapy>KuUBaTh W (OPMYJIHPOBATH y4eOHYIO MpOOIeMy, ONMpENensiTh Lelb
y4eOHOU NesATEeTLHOCTH, BRIOUPATh TEMY MPOEKTA.

BoiBurate BepcuM pemieHHs NPOOJIeMbl, OCO3HABaTh KOHEUHBIM pE3ysbTar, BHIOMpPATh M3
MPEUIOKEHHBIX M HCKAaTh CAMOCTOSATENIBHO CPEJICTBA JOCTHXKEHUS LIETH.

CocTaBnsaTh (MHAMBUIYATHHO WU B TPYIIIIE) IJIAH PEIICHHs MPOOIEMbI (BBHITIOTHEHUS POEKTA).
Pabotas no miaHy, cBepsITh CBOU JI€HCTBUA C LEIbIO U, IPU HEOOXOAUMOCTH, UCIIPABIIATh OIIMOKU
CaMOCTOSITENTBHO.

B auanore ¢ yuuTeneM COBEpLIEHCTBOBATh CAMOCTOSTEIBHO BBIPAOOTAHHBIE KPUTEPUHU OLICHKH.
CpenctBoM (GopMHpPOBaHUS PETYIATUBHBIX Y Y]l ciy’kaT TEXHOJIOTHSI MPOOJIEMHOro Iuanora Ha
JTane M3y4EeHUs HOBOIO MaTepuaja M TEXHOJIOTHS OLICHMBAaHUS 00pa30BaTEIbHBIX JOCTHKEHHH
(Y4eOHBIX yCIIeXoB).

ITo3naBarenbHble YVY/I:

AHanu3upoBaTb, CpaBHUBATh, KiIacCU(PUIUPOBaTh U 0000ImAaTh (PaKThl U ABICHUSA. BBHIABIATH
IPUYMHBI U CIEACTBUS NPOCTHIX SBICHUN.

OcymiecTBisATh CpaBHEHUE, CEpPUALMI0 M KJIACCH(PHKALMIO, CAaMOCTOSATEILHO BBIOMpas
OCHOBAHMSA M KPUTEPUM MJIs YKA3aHHBIX JIOTMYECKHX OINEpaluid; CTPOMTh KJIACCU(PHUKALNIO Ha
OCHOBE IMXOTOMHYECKOTO JIeJIeHUs (Ha OCHOBE OTPUIIAHUS).

CTpouTh JOrMYECKOe pacCy’KICHUE, BKIIIOYAIOLIEEe YCTAHOBJIEHHWE MPUYMHHO-CIIECACTBEHHBIX
CBSI3EH.



Co3znaBarb cxeMaTH4eCKHe MOJIENH C BbIIEJICHHEM CYIIECTBEHHbBIX XapaKTEPUCTUK OObEKTA.

CocTaBisITh TE3UCHI, PA3JIMUHbBIE BUBI INIAHOB (IIPOCTHIX, CJIOKHBIX U T.IL.).

[IpeoOpazoBbIBaTh MH(MDOPMAIIMIO U3 OAHOTO BHJIA B IPYTroi (TaOIUIly B TEKCT U TIP.).

Bb1uuThIBaTh BCE YPOBHU TEKCTOBOM HMH(OpMAIIHH.

YMeTh ompenensiTh BO3MOXHbIE HCTOYHHKU HEOOXOAMMBIX CBEICHHM, MPOU3BOJUTH TMOUCK
uH(pOpMaIuy, aHaJIM3UPOBaTh U OLIGHHWBaTh €€ JOCTOBepHOCTh. CpencTtBoM (HOpMUPOBAHUS
nmo3HaBareNbHbIX Y Y]l CIyXKUT y4eOHBIH Marepuan, W MPexAe BCEro MPOAYKTHUBHBIC 3aJTaHMs
yuebHuka. KommyHnukarusueie ¥V Y/

CaMocTOATENbHO OpPraHU30BBIBATh y4eOHOE B3aUMOJICICTBHE B Ipymme (OmpeaensiTh oOmue
LIEJU, PaCIIPEAeIIATh POJIU, JOTOBAPUBATHCS IPYT C APYTOM U T.1I.).

Ilnannpyembie pe3yabTaThl peaju3aluu NPOrpaMmbl

JIMuHOCTHBIE YHUBEPCAJIbHBIC YUeOHBIE IeHCTBUA

B pamkax 1leHHOCTHOTO ¥ 3MOIIMOHAJILHOTO KOMIIOHEHTOB OyAyT C(OPMHUPOBAHBI:

*yBa)XEHHE K JIMYHOCTH M €€ JOCTOMHCTBY, J0OpOXKEIAaTEIIbHOE OTHOIICHUE K OKPYKAIOIINM,
HETEPIHUMOCTh K JIFOOBIM BUAaM HACUJIHMSI U TOTOBHOCTh MPOTHUBOCTOSITH UM;

*yBa)XEHHE K IEHHOCTSIM CEMbH, JIIOOOBb K MPUPOE, IPU3HAHKUE IIEHHOCTH 37I0POBbS, CBOETO U
JOPYTUX JIOAEH, ONTUMHU3M B BOCIIPUATUU MUDA;

*IIOTPEOHOCTH B CAMOBBIPAXCHUH U CaMOpeaTn3allii, COIUATBHOM MPU3HAHUN;

*[IO3UTUBHAsI MOpaJbHasi CaMOOLIEHKAa M MOpajbHblE YyBCTBA — YYBCTBO TOPAOCTH IpH
CJIEIOBAaHUU MOPAJIbHBIM HOPMaM, MEPEKUBAHUE CThIIA U BUHBI IPU UX HAPYIICHUH.

*TOTOBHOCTb U CIIOCOOHOCTH K BBIMOJIHEHHIO HOPM U TpeOOBaHUM WIKOJIBHOM >KU3HH, MpaB U
00s13aHHOCTEH yualerocs;

*YMEHHME BECTH JHMAJIOI HA OCHOBE DPABHONPABHBIX OTHOLICHWH W B3aMMHOIO YBAaXKEHUS U
MPUHSATHS; YMEHUE KOHCTPYKTHUBHO pa3peiiarh KOH(IUKTHI;

*TOTOBHOCTb U CIIOCOOHOCTh K BBIMOJHEHUIO MOpAJbHBIX HOPM B OTHOIICHHUU B3POCIBIX U
CBEPCTHHUKOB B IIIKOJIE, BO BHEYUEOHBIX BHIAX JIEATEIHHOCTH;

*OTpeOHOCTh B yYacTUHW B OOIIECTBEHHOM >XU3HU OJIMKAMIIErOo COIMAIbHOTO OKpY>KEHUS,
00I1I€CTBEHHO TOJIE3HOM eATENbHOCTH;

*YCTOMYMBBIM IMO3HABATCNIbHBI HWHTEPEC M CTAHOBJICHHE CMBICI000pasyromieil QyHKIUN
MMO3HABATEIHLHOTO MOTHBA;

*TOTOBHOCTH K BBIOOPY PO HIHLHOTO 00pa30BaHUS.

BBIyCKHUK TTOTYYUT BO3MOXKHOCTD JJIs1 (DOPMUPOBAHUS:

*BBIPAKEHHOHN YCTONYMBOM yUeOHO-TO3HABATEILHON MOTHUBAIIMK M MHTEPECA K YUEHUIO;

*TOTOBHOCTH K CaMOOOpa30BaHUIO M CAMOBOCIUTAHHUIO;

*aJICKBaTHOM IMO3UTHBHOM CAMOOIICHKH 1 SI-KOHIICTIIINY;

*MOPAJILHOTO CO3HAHMSI Ha KOHBEHIIMOHAILHOM YPOBHE, CIIOCOOHOCTH K PEUICHHIO MOPAThHBIX
JUJIEMM Ha OCHOBE YUY€Ta NO3WLHNA yYaCTHUKOB AWJIEMMbI, OPUEHTAIIMM HA UX MOTUBBI U 4yBCTBa;
YCTOWYHMBOE CJICIOBAHKE B MMOBEICHUN MOPATHHBIM HOPMAaM M STUYECKUM TPEeOOBAHUSM;

*3MIIATUH KaK OCO3HAHHOIO MOHMMAaHUS U CONEPEKUBAHUS YyBCTBAM JPYTUX, BhIPAXKAIOLIEHCS B
MOCTYIIKaX, HAIIPABJIEHHBIX HA MIOMOIIL U 00eCTieYeHIE OIarononyyus.

KoMmMmyHUKaTHBHBIE YHUBEpCAIbHbIE YUEOHbIE 1eHCTBUS

BrInyCKHUK Hay4uTCs:

*YUUTBHIBaThb pPA3HbIE MHEHHUS M CTPEMUTbCA K KOOPAMHALMU pPa3IUYHBIX I[O3UIHMA B
COTPYIHUYECTBE;

*¢opMynupoBaTh cOOCTBEHHOE MHEHHME U MO3ULIMIO0, apTyMEHTHPOBAaTh U KOOPIAWHUPOBATH €€ C
MO3UIMAMU TApTHEPOB B COTPYAHUYECTBE MpPHU BBHIPAOOTKE OOILEro perieHuss B COBMECTHOU
NEeSATENbHOCTH;

*YCTAHABIIUBATb M CPAaBHUBATh PA3HbIE TOYKU 3pPEHUS, MPEXKAEC YeM MPUHUMATh pEUICHUs U
JieNnath BEIOOD;

*apryMEHTHPOBATh CBOIO TOUKY 3PECHHSI, CIIOPUTh M OTCTaWBaTh CBOIO MO3UIIUIO0 HE BPAKICOHBIM
JUTs OTIIIOHEHTOB 00pa3oMm;

*33/1aBaTh BOMPOCHI, HEOOXOAMMEBIE JJII OpraHU3alud COOCTBEHHON JESTENbHOCTH U



COTPYIHUYECTBA C MAPTHEPOM;

OCYILECTBJIATh B3aUMHBIA KOHTPOJIb W OKa3blBaTh B COTPYAHHYECTBE HEOOXOTUMYIO
B3alMOITOMOIIb;

*aJICKBaTHO HCIIOJIb30BATh PeUb JJIs MJIAHUPOBAHUS U PETYISLUN CBOCH NesTEIbHOCTH;

*aJIeKBATHO HCIIOJIb30BaTh PEUYEBBIE CPEACTBA [UISl PELICHUS Pa3IUYHBIX KOMMYHUKATHBHBIX
3aja4; BIAJETh YCTHOM M TNHCbMEHHOM pEYbl0; CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE
BBICKa3bIBaHHUE;

*OpraHM30BbIBaTh M IUIAHHUPOBATH Y4EOHOE COTPYIHHUYECTBO C YUUTEIEM M CBEPCTHHKAMHU,
ONpeAenaTh Ledn U (yHKIUU YYaCTHUKOB, CIIOCOOBI B3aMMOACHMCTBHS; IJIAHUPOBATH OOIIKE
criocoObl paboTHI;

[To3HnaBarenbHbIe YHUBEPCATIbHBIE yUeOHbBIE IEHCTBUS

BbIIyCKHUK Hay4uTCs:

*OCHOBaM peajn3alui MIPOEKTHO-UCCIIEI0BATEIbCKON IeITeIbHOCTH;

*IIPOBOJUTH HAOIIONCHUE M SKCIIEPUMEHT O] PYKOBOJICTBOM YUUTEIIS;

*OCYILECTBIATh PACIIUPEHHBIN MOUCK MH(OPMALIMK ¢ UCIOIb30BAaHUEM PECypcoB OMOIMOTEK U
WNHurepHera;

*cO3JaBaTh U MPeoOPa30BbIBATh MOJIEIIH U CXEMBI [Tl pEIICHUS 3a/1a4;

*OCYLIECTBIATh BBIOOp Hanbosee 3(PPEeKTUBHBIX CIOCOOOB pelIeHHUs 3a/1ad B 3aBUCUMOCTU OT
KOHKPETHBIX YCJIOBUI;

*JIaBaTh OIpeeIICHUE TOHATUSM;

*yCTaHaBJIMBATh IPUYUHHO-CIIEJICTBEHHbBIE CBSI3U;

*OCYLIECTBIISATH JIOTHYECKYIO ONEPALMIO YCTAHOBICHHUS POIOBUIOBBIX OTHOILICHHH, OTpaHUYEeHUE
MOHSTHS,

*00001aTh TOHATUS — OCYIIECTBIATH JIOTHUECKYIO OIEpaIUio Iepexofa OT BUAOBBIX
MPU3HAKOB K POJOBOMY MOHSTHIO, OT MOHSATHS C MEHBIIMM OOBEMOM K MOHSITHIO C OOJBIINM
00BEMOM;

*OCYyILECTBISTh CpaBHEHHE, CepUalui0 M Kilaccu(UKalMio, CaMOCTOSTENbHO BbIOMpas
OCHOBAHHUSA U KPUTEPUU /ISl YKA3aHHBIX JJOTHUECKUX OTEepaIuid;

CTPOUTH KJIaCCU(PHUKAIMIO HA OCHOBE IMXOTOMHYECKOTO JCJICHHs (Ha OCHOBE OTPUIIAHMUS);

*CTPOUTH JIOTUYECKOE DPACCYXJIEHUE, BKIIOYAIOUIEe YCTAHOBICHHE HPUYMHHO-CIIEICTBEHHBIX
CBS3EH;

*00BSCHSTD SIBJICHUS, IPOLIECCHI, CBSI3M U OTHOILICHHUS, BBIABIISICMbIC B XOJI€ HCCIIEIOBAHUS;

*0CHOBaM O3HAKOMHTEILHOTO, N3y4aloIlero, yCBauBaIOLIero U MOMCKOBOTO YTEHHUS,

*CTPYKTYPHPOBATh TEKCTHI, BKJIIOYAass YMEHUE BBIACIATH IJITABHOE M BTOPOCTENCHHOE, ITIABHYIO
UJICI0 TEKCTa, BHICTPAaUBaTh MOCIEI0BATEIbHOCTh OMUCHIBAEMbIX COOBITHIA;

BBIMyCKHUK TOTYYHUT BO3MOKHOCTH HAyYUTHCS:

*0CHOBaM pe(IeKCUBHOTO YTEHHUS;

*CTaBUTH NPOOJIEMY, APTYMEHTHUPOBATh €€ aKTyalbHOCTD;

*CaMOCTOSATEIBHO MPOBOAUTH HCCIIEJOBAHHE HAa OCHOBE MPUMEHEHHs] METONOB HaOIIONEHUs U
HKCTIIEPUMEHTA;

*BBIJIBUTATh TMIIOTE3bI O CBA3SIX M 3aKOHOMEPHOCTSIX COOBITHIA, TPOLIECCOB, 0OBEKTOB;

*OpraHU30BbIBATH HCCIIEOBAHUE C IIENIBIO0 IPOBEPKU TUIIOTES;

*Jle1aTh YMO3AKIIOUEHHS (MHIYKTUBHOE U 110 aHAJIOTMH) U BBIBOJIBI HA OCHOBE apryMEHTAIIUH.

Pentares TecToBBIE 3agaHUA



Conep:xxanue NporpamMmebl.
«Mup xumumw»

[Iporpamma 3aHATHI1 COCTOUT U3 YETHIPEX PA3AEIIOB:

1. Ocobennoctu OI'D o xumuw.

2. TloBTOopeHue u yrayOjaeHHUE TEOPETHUECKOrO0 MaTepHhayia, METOJIWKA PEIICHUs 3aJaHui
Pa3HOTr0 YPOBHSI CIIOKHOCTH.

3. TecTOBBII TPAKTUKYM.

4. BrInoIHEHUE MPOSKTHO-UCCIIEIOBATEIBLCKUX PadoT.

OcHoOBHOe coep:kaHue

Pasnea 0. Bxoanoii cpe3 KUM- 24

Pazgen 1. Ocodennoctn OI'D mo xumuu B 2018r. — 149

— Koau(UKATOP STEMEHTOB COJIEPKAHUS

— cnerupukarus Kumos OI'D no xumun

— uH(popMaImoHHkIie pecypcsl OI'D

Paznen 2. «Mup XHMHMH» — TEOPETHUYECKHMH Marepuall MO HEOPraHWYECKOM XHMUU U
MEepBOHAYAIHBIM TMPEJICTABJICHUSM 110 OPraHUYeCKOM XHWMHHM, METOJIMKAa pEHICHUS 3aJaHuil
Pa3HOTO YPOBHS CJIOXKHOCTH — 244.

Crpoenne atoma. CTpoeHHE IEKTPOHHBIX 000s10uek aToMoB 1epBbix 20 3nementos [1CXD

[lepuonuueckuii 3aKOH W TEpUOAMYECKAass CUCTeMa XUMHUYeCKuX diemeHtoB J[.U.
MenneneeBa

Crpoenue Moiekyn. XUMUYecKasi CBS3b: KOBAJICHTHas (HEmoJjspHas, MOJspHas), MOHHas,
MeTajuInuecKasl.

BajleHTHOCTh XUMHUYECKUX JIEMEHTOB. CTENEHb OKUCIECHUS XUMUYECKHUX JJIEMEHTOB.

[Ipocteie u cnoxuble BemiecTBa. OCHOBHBIE KJIACChl HEOPTaHMYECKUX COEIMHEHUM.
Homenkiatypa HEOpraHM4eCKUX COCTMHEHUM.

XumuyecKkass peakuus. YCIOBHS W IPU3HAKM IPOTCKAHUS XUMHUYECKUX PpEaKIuil.
XHWMHYECKUE YPABHEHMS. 3aKOH COXPAaHEHHS MacChl BEILIECTB.

Krnaccudukanus XuMUYECKHX PEaKIUi MO Pa3IndHbIM MPU3HAKAM: KOJUYECTBY M COCTABY
HCXOJIHBIX M IOJIyYEHHBIX BEIECTB; U3MEHEHUIO CTENEHEH OKHCICHUS XUMHUYECKHX JJIEMEHTOB,
MOTJIOIICHUIO U BBIACIICHUIO SHEPTUH.

Brluucnenue MaccoBOM 10IM XUMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

DNEKTPONUTHI U HEINEKTPOJUThl. KaTHOHBI U aHMOHBI. DIEKTPOIUTUYECKAS] TUCCOIUAIUS
KHCJIOT, IIeJI0YeH, COJIeH (CpeTHMX)

Peakuuu noHHOTO 0OMEHA M YCIIOBUS UX OCYIIECTBICHHUS.

XUMUYEeCKHE CBOMCTBA OKCUIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

XUMHUYECKUE CBOMCTBA OCHOBAHUI U KUCJIOT.

XUMHYECKHE CBOMCTBA aM()OTEPHBIX THAPOKCHUIOB.

XuUMHYEeCKHEe CBOMCTBA COJIeH (CpeaHMX)

XHWMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJLIOB: TAJIOT€HOB, KUCIOPO/a, CEPBI.

XUMHUYECKHE CBOWCTBA MPOCTBIX BEIIECTB HEMETAUIOB: a3oTa, (ocdopa, yriepona,
KpEMHHS

Yucteie BemecTBa u cMecHu. [IpaBuna Ge3omacHOil paboTBHl B IIKOJBHOH J1abOpaTOpHUH.
UenoBek B MUpE BEILIECTB.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakiini. OKUCIUTENb U BOCCTAHOBUTETb.

Brrunciienue MaccoBodl J0JM PacTBOPEHHOrO BEIIECTBA B pacTBope. BrrumcieHus no
XUMHUYECKOMY ypaBHEHHIO. (Ne21)

PacuérHple 3amaun: BBIUMCIEHHE MAacCOBOM JOJM XHMHMYECKOTO 3JIEMEHTAa B BELIECTBE,
BBIYMCIICHHUS] 10 XMMUYECKOMY YpPaBHEHHUIO C HUCIOJIb30BAHUEM MAaCCOBOM JIOJU PaCTBOPEHHOTO
BemecTBa B pactBope. (Nel5, 21)

B3auMocBsI3b pa3IMYHBIX KIACCOB HEOPTAHUYECKUX BEIIECTB. Peakiiuu HOHHOTO OOMeHa.

XHWMHMYECKUE CBOMCTBA MPOCTBIX BEUIECTB METAUIOB: IIEJIOYHBIX, IIEIO0YHO3EMEIbHBIX,
MAarHMs U UX COEAUHEHHM, J)KeJIe3a U €ro COCIMHEHN, ATTFOMUHHUS, €T0 COEIUHEHU .



METOANYECKUMHU PEKOMEHIAITHSIMH.

OmnpeneneHne XxapakTepa cpelibl PaCTBOPOB KUCIOT U IIEI0YEl C MOMOIIBIO MHINKATOPOB.
KauecTBeHHBIE peakiuy Ha aHHoHKI B pactope (CI°, Br, I, %, SO3%", SO4*, NOs -, PO4 3", CO3 7,

Si0; %)

KauecTBeHHBIE peakiuu Ha KaTuoHBI B pactBope (NH4 ", Na*, K, Ca?", Mg?’, Fe*', Fe*",
A13+’ Cu2+’ Zn2+)
[Tommydenue razoo0Opa3HbIX BelmiecTB. KauecTBeHHBIE peakMu Ha Ta3000pa3HbIe BEIIECTBA
(kucmopo, BOJIOPOI, YIJICKUCIBINA a3, aMMHAaK)

[TepBoHayanbHbIE CBelEeHUs 00 OPraHUYECKUX BEIIECTBAX: MPENSIbHBIX M HEMpeIeIbHBIX
yriieBoJIopoax (MeTaHe, dTaHe, STHIICHE, alleTUJICHE)

[lepBoHayanbHbIE CBEACHHUS 00 OPraHMYECKUX BEIIECTBAX: CHUpPTax (METaHOJe, dTaHOJe,
TJIMIIEPUHE), KAPOOHOBBIX KUCIIOTAX (MYypasbuHo, YKCyCHOU, CTEAPHUHOBOM).

buonorudecku BayKHbIC BEIIECTBA: OCTIKHU, )KUPBI, YTICBO/IBI.

Paznen Bkimrodaer paboTy MO TPEHUPOBOUHBIM 3alaHUSAM MJIS OINpPEAeNieHUS TOTOBHOCTH
IIKOJILHUKOB K 5JK3aMEHy [0 TOMY WJIM HWHOMY pa3fely ¢ TMOCIEIyIOIIMM aHaIu30M H

Pasnea 3. TecTroBblil npakTUKYM. — 4 4

Bxirouaer HenmocpencTBEHHO TECTUPOBAHUE U paboOTy ¢ OJIaHKaMH OTBETOB.

Pa3nen 4. BoinoJiHeHNe NPOEKTHO-UCCJIEI0BATEILCKHX PadoT. — 34

Pazgen Bkmrouaer paboTy oOydYaromuxcsi MO BBIOpAaHHBIM TeMaM IPOEKTa IO XHUMHH,
KOHCYJIbTAllUN YUUTCIIA.

TemaTuyeckoe JIAHMPOBAHUE

Ne | Tema Bcero | Ilmanupyemsbie pesynbratsl (Y'Y /1)
/1 4acoB
0 Bxonnoi cpes | 2 Onpenenuth MapuipyThl, B TOM YHCJIE€ HWHIUBUAYAJIbHbBIC,
KM IIOBTOPEHMS! U 3aKPEIIICHUS TEM.
1 Pasnen 1.11 3naer ocobenHoctu OI'D, komuduKaTop SIEMEHTOB COICpP)KAHUS,
Ocob6ennoctu OI'D cneunpukanus Kumo OI'D o xumun, nHOPMALIMOHHBIE PECYPCHI
10 XUMHH oo,
HAy4YUTCS HUCIOIB30BaTh PA3IMYHBIC WCTOUYHUKH [UISI TOTYYCHHS
XUMUYECKON nH(DOpMaIuu
2 Paznen 2. «Mup | 24 Hayuutcst ompenensiTb uenm W 3agayd  JACSTEIbHOCTH,
XUMUI BEIOMpATh CpEACTBAa peaau3aldyd I[eTd W TPUMEHATh HX Ha

MPAKTHKE;

pa3nuyaTh BEIIECTBA PA3HBIX KJIACCOB MPOCTBIX U CIOKHBIX
BEIIECTB, OMPEICNATh WX XUMHYECKHE CBOICTBA, B TOM 4YHCIIE U
M3YYEHHBIX OPTaHUYECKHX BEIIECTB;

pa3nuyaTth MO Ka4yeCTBEHHBIM pEAKIHSIM MPEII0KEHHBIC
KaTUOHBI U aHHOHBHI;

OMKCHIBATh XMMHUYECKHE DPEAKINH, HAONI0JaeMble B XOJE
JIEMOHCTPAIIMOHHOTO 1 JJa00PaTOPHOTO IKCIIEPUMEHTOB.

JIeNIaTh BBIBOJBI U3 PE3YIbTATOB MPOBEIEHHBIX XUMHUYECKHX
IKCIIEPUMEHTOB;

OOBSICHSIT TCHETUYECKYIO CBSI3b MEXKY BEIIECTBAMH PAa3HBIX
KJIAaCCOB HEOPTaHWYECKHX BEIIECTB;

CocTaBiATh CXeMy 3JIEKTPOHHOTO OanaHca K OKHCIUTEIBHO-
BOCCTAHOBUTEIIBHBIM  PEAKIIHSM, NpaBUIBHO  PacCTaBIAThH
KO3((UIIMEHTBI HA OCHOBE COCTABJIICHHOH CXEMBI, OIPENesaTh
OKHCIIUTEIh U BOCCTAHOBUTEID;

paccUMTHIBATh MACCOBBIE IO XUMHUYECKHX DJIEMEHTOB B
BEIIECTBAX;

MPOU3BOJIUTh BBIYUCICHUS MO XUMHUYECKOMY YPAaBHEHHIO C
WCIIOJIH30BAHUEM MAacCOBOW JIOJHM PACTBOPEHHOTO BEIIECTBA B




pacTBOpeE.

3 Pa3nen 3. [IpaBUIBHOCTE OIIEHKHM CBOMX BO3MOKHOCTEW MpU BBITOJIHEHUH
TecToBbIl 3aJlaHU TeCTa;

MIPAKTUKYM. yMeHHEe 0€301MO0YHO 3aMOIHITh OJIAHKH.

4 Paznen 4. Hayuutcs onpenensaTe 1enu W 3adadyd  JESTEIbHOCTH,
Brimonnenue BBIOMpaATh CpEACTBAa peaju3aluy I[eld U NPUMEHATh HX Ha
IIPOEKTHO- MIPAKTHUKE;

HCCJIEIOBATEIBCKUX MCIOJIb30BaTh Pa3IMYHble UCTOYHUKHU JUISI TIOJYUYEHHUS] XUMHUYECKON
pabor. uH(pOpMaINH;
HAyUYUTHCS aJeKBAaTHO HCIOJIb30BaTh pPeUYeBbIE CPEACTBA IS
pelIeHUs Pa3IMYHbIX KOMMYHUKATHBHBIX 33/1a4;
dbopMHUpOBaHWE  BBIPAKCHHOM  YCTOWYMBOW  y4eOHO-
MO3HABATEIbHOW MOTUBALIMKM U UHTEPECA K YUCHHIO;
TOTOBHOCTh K OCO3HAHHOMY BBIOOpY NajbHEHIeH 00pa3oBaTeIbHOM
TPAcKTOPUHU.
KanengapHo-reMaTudeckoe nJIaHMPOBAHHUE

Ne Tewma 3ansaTHs Kon-Bo

n/m 4acoB

1-2 | Bxognoii cpes KUM (2 gaca) 2

Paszaen 1. Ocodennoctu OI'D mo xumuu (1 gac)

3 Oco6ennoctu OI'D o xumuu B 2018r. 1
KomudukaTop 2JIEMEHTOB coxaepxanus, crnerupukamus Kumo OI'D mo xumwum,
nemoHcTpanroHHbii KM 2018r., nndopmarmonasie pecypebt OI'D;

Paznen 2. «Mup xumumn» (24 yaca)

4 Crpoenue aroma. CTpoeHHE IJICKTPOHHBIX 000J704YeK aToMOB mepBbIX 20 31meMeHToB | 1
[ICXD. Tlepuonuyeckuil 3aKOH M NEPUOJUYECKAs] CHCTEMA XHMUYECKUX 3JIEMEHTOB
J.N. Menneneena

5 CrpoeHne Mmonekys. XuMHUYEcKas CBs3b: KOBAJIEHTHas (HENoJisipHas, NoJsipHast), | 1
MOHHAsl, MeTaJlInyecKasl.

BaneHTHOCTh XMMHUYECKUX 371€MEHTOB. CTENEHb OKUCIIEHUSI XMMUUYECKUX 2JIEMEHTOB.

6 IIpocteie u cioxHbele BemecTBa. (OCHOBHBIE KJIACChl HEOpraHmdeckux | 1
coegnHeHnii. HoMeHKIaTypa HeOpraHu4eCKUX COCUHEHHMIA.

7 XuMuueckas peakius. Y cJIoBHs U IPU3HAKY IPOTEKAHUSI XUMUYECKUX peakuuil. | 1
XuMudeckue ypaBHeHHs. 3aKOH COXpaHEHUS] MacChl BEIIECTB.

Knaccudukanus XUMAYECKUX PEAKIUi 10 Pa3IUYHbIM MPU3HAKAM: KOJIHYECTBY
M COCTaBy HCXOJHBIX U IOJNyYEHHBIX BEUIECTB; H3MEHEHHUIO CTENEeHEW OKUCICHUS
XUMHYECKHUX 3JIEMEHTOB, NOTJIOUIEHUIO U BBIIEIICHUIO SHEPTUU.

8 Brruncnenne MaccoBOU IO XUMHUYECKOI'O JIEMEHTA B BEIIIECTBE. 1

9 DNEKTPOIUTHl U HEAIEKTPOJIUTHl. KaTHOHBI M aHMOHBL. ODJeKTpoiuTHuecKas | 1
JUCCOITHAITUS KUCIIOT, IIeJoueH, coyiel (CpeTHmX)

Peakiiuy HOHHOTO OOMEHA M YCIIOBHS UX OCYIIECTBIICHUSI.

10 XUMHUYECKUE CBONCTBA OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX. 1

11 XHAMHYECKUE CBOMCTBA OCHOBAHUM U KHUCJIOT. 1

12 XUMHUYECKHE CBOMCTBA aM(OTEPHBIX THIPOKCHJIOB. 1

13 XUMHYECKHE CBOMCTBA cosiell (cpenHux). BzanMocBs3p pas3nnyHbIX Kiaccos | 1
HEOpraHu4YeCcKuX BemecTB. Peakiiuu noHHoro ooMena. (Ne2?2)

14- XUMHYECKHE CBOMCTBA MPOCTHIX BEILIECTB HEMETAIUIOB: raJOreHOB, KUciopoaa, | 1

15 CEPBHI.

16- XUMHUYECKHE CBOMCTBA IMPOCTBHIX BEIIECTB HEMETAIOB: a3oTa, ¢ocdopa, | 1

17 yriepoja, KpeMHUs

18 Uncteie BemecTBa W cmecu. IlpaBuna Oe3omacHOW paboThl B MIKOJIBHOM | 1




nabopaTtopun. YesnoBek B MUpE BEIIECTB.

19 OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakiud. OKHUCINTENb U BOCCTAHOBUTEII.
(Nel4, 20)

20 Briunciienne MaccoBOM 10U pacTBOPEHHOIO BEIIECTBA B PacTBOPE.
Boruncienus mo XuMmuueckomy ypaBHeHHUI0. (Ne2 1)

21 PacuérHrple 3agaun: BBIYUCIEHHE MACCOBOM JOJNM XHUMHYECKOTO DJICMEHTA B
BELIECTBE, BBIUMCICHUS] MO XUMHUYECKOMY YPaBHEHHUIO C HMCIOJIb30BAaHUEM MacCOBOMU
JI0JI PaCTBOPEHHOTO BellecTBa B pactBope. (Nel5, 21)

22 XWUMUYECKUE  CBOMCTBA  IMPOCTHIX  BEIIECTB  METAJIOB: IIETOYHBIX,
HIEJI0YHO3EMENbHBIX, MATHUS U UX COCIMHEHUH, JKeJie3a U €r0 COeIMHEHUN, aTIOMUHHUS,
€ro COCTMHEHUM.

23 Omnpenenenue xapakrepa Cpeibl pacTBOPOB KUCJIOT M ILIEJIOYEH C MOMOUIBIO
MHIUKaTopoB. KauecTBeHHBIE peakiuy Ha aHMOHBI B pacTteope (CI,, Br, I, $%°, SOs%,
S04%,NO;s -, PO4 >, CO; %, Si0; %)

KauecTBeHHBIE peakIUM Ha KaTHoHHI B pactBope (NHs ¥, Na*, K, Ca**, Mg?",
Fe?', Fe*', AI**, Cu?', Zn?").

24 [Tonmyuyenue razoo0pa3HbIX BemiecTB. KauecTBeHHbIE peakluu Ha ra3000pa3Hble
BelecTBa (KMCJIOPOI, BOAOPOJI, YTIIIEKUCIIBIN Ta3, aMMHUaK)

25 [lepBoHayanbHbIE CBEACHHUS OO0 OPraHUYECKUX BEIIECTBAX: MPEICIbHBIX H
HEenpeelbHbIX YIIIeBOA0pOAax (MeTaHe, dTaHe, STUIICHE, alleTUIICHE)

26 [lepBoHauasbHBIE CBEICHUSI 00 OpPraHMYECKHX BEIECTBAaX: CIHUPTax (METaHOJIE,
ATaHOJIC, TJIMIIEPUHE), KAPOOHOBBIX KUCIOTAX (MYpasbuHol, YKCYCHOU, CTEAPHHOBOM).

27 bronornueckn BakHbIC BEIIECTBA: OCITKH, JKUPBI, YTIECBOJIBI.

Pa3nes 3. TecroBblil npakTuKyM. (4 yaca)

28- | Aumarnoctuueckas pabota

29

30- | Amarnoctuyeckas pabora

31
Pa3nes 4. BolnosiHeHNe NPOEKTHO-MCCIeI0BaTeIbCKUX padoT (3uaca)

32- | PaGoTa oOy4arommxcs 1Mo BEIOpaHHBIM TEMaM MPOEKTa, KOHCYJIbTAIIMH YUUTEIS.

34
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