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IHOACHHUTEJIBHAS 3AIIUCKA

JlanHas mporpaMma BHEYpOYHOH JIeSTENFHOCTH B 9 Ki1acce COCTaBlIeHa Ha OCHOBE CIIETYIOLINX

HOPMAaTHBHO-TIPABOBBIX JOKYMEHTOB:

1. ®enepanbusiii 3akon ot 29.12. 2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
®denepanun» (pexa. ot 02.03.2016; ¢ u3Mm. u gor., Bctyi. B cuiy ¢ 01.07.2016);

2. Ilpukaz MunoOpnayku Poccum ot 17.12.2010 Ne 1897 «OO6 yTBEepKICHHH W BBEIACHUU B
neiicTBue GenepanbHOro rocy1apcTBEHHOro 00pa3oBaTeIbHOr0 CTaH apTa OCHOBHOTO O0IIETO
00pazoBaHus» (C IBMEHEHHUSIMU M JIOTIOJIHCHUSIMH )

3. TIucemo [enapramenTa o6miero obpazoBanus MunoOpHayku Poccun ot 12.05.2011 Ne 03-
296 «O6 opraHM3anuyd BHEYPOYHOH JESATENBHOCTH TPH BBEIACHUU (eepaTbHOro
TOCYyAapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa 00IIEero 00pa30BaHUY;

4. Ilporpamma BHeypouHoil nesrenbHocTd ['BOY mikona Ne 15 . Cankr-IlerepOypra;

o

VYuebnsiit man ['bOY mkona Ne 15 r. Canxr-IlerepOypra Ha 2022-2023 yuebHblii rog.
6. TonoBoit kanennapusiii yueOHbIl rpadux ['BOY mxomna Ne 15 r. Cankr-IlerepOypra na 2022-
2023 yuebHslii roq.

JlaHHBIN Kypc CONPOBOXKIAET yueOHbIN npeaMeT “XuMUs™ U IPeIHAa3HAYEH IS yUaluXcs
9 kyaccoB, BBIOPABIIMX ATOT MPEAMET JJIs cliadu dk3amena mo HoBoil popme 'MA. On Takke
MOXET OBITh HWCIOJNB30BaH /ISl PACHIMPEHHS W YIIYOIIEHUS HPOTpaMM MpennporIbHOTO
00y4eHHs IO XMMHUU U TIOCTPOCHUS WHANBHYATbHBIX 00pa30BaTeIbHBIX TPACKTOPHHA YUAIIUXCS,
HPOSIBIIAIONIMX MHTepec K Hayke. Kypc mocTpoeH TakuMm oO6pa3oM, YTO MO3BOJISET PACHIMPUTH U
yIIIyOUTh 3HAHUS ydyallluXcs MO BCEM OCHOBHBIM pa3jieiaM IIKOJIbHOIO Kypca XMMHH OCHOBHOM
IIKOJIBI, & TAKXXe JTMKBUAUPOBATh BO3MOXKHBIE TIpoOesnbl. ComepikaHue Kypca MpeJHa3HauYeHo s
OBJIa/IEHUS TEOPETUUYECKUM MaTE€pPHaIOM U OTPaOOTKU MPAKTUUECKUX HABBIKOB PELICHUS 3aaHUi
BCEX YacTei KOHTPOJIbHO-U3MEPHUTEIbHBIX MATEPUAIOB.

Ieab kypca: MOArOTOBUTH JAEBSITUKIACCHUKOB K YCIEIIHOM caye SK3aMeHa [0 XMMHH 110
HoBoH (opme 'NA.

OcHoBHBIE 32/124H Kypca:

3aKpenuTb, CUCTEMAaTU3UpPOBaTh U PACIIMPUTh 3HAHUS YYalllUXcs MO BCEM OCHOBHBIM
paszenam Kypca XMMHUHA OCHOBHOM ILIKOJIBL.

@opMHpOBaTh HABBIKM AHAIUTUYECKON NEATENBHOCTH, NMPOTHO3UPOBAHUS PE3YJIbTaTOB
JUISl pa3JIMYHbIX BapUATUBHBIX CUTYalUil.

Pa3zBuBaTh IMO3HABATENBHBIA HHTEPEC, WHTEIUIEKTyalbHbIE CIIOCOOHOCTH B Ipolecce
ITOMCKA PEIICHUI.

®opmHpoBaTh UHANBHUAYaJIbHbIE 00pa30BaTeIbHbIE IOTPEOHOCTH B BBIOOPE ajbHEHIIero
npoduins oOydeHus B cTapiiei MIKoJe.

Pexum nposeneHus 3aHATHH, KOJIMYECTBO YaCOB.

IIporpamma paccuntana Ha gereit 15-16 nert, peanusyercs 1 pa3 B Hezento o 45 MUHYT.
[Tporpamma paccuutana Ha 1 roj

[Iporpamma  BHEYpOUHOU  AEATENBHOCTH  «ECTECTBEHHOHAaydHass  T'PAMOTHOCTH)
BBICTPAMBAETCS B COOTBETCTBUHU CO IIKOJIBHOW MPOrpaMMOM pa3BUTHSI U IIOSTOMY U CTaBUT CBOEH
LEJIbI0, IPEXKJIE BCETrO, JIMYHOCTHBIN POCT Y4eHUKA. JINUHOCTHBIN POCT YUYEHUKA BO3MOXKEH MPU



YCJIOBUHM  CTAHOBJICHUA  CUCTEMBI  JIMYHOCTHBIX O6pa3OBaTeJ'IBHBIX CMBICJIOB  KaXXJbIM
BOCIIUTAHHUKOM. OTO IIO3BOJISICT BEIATH HA KOMIICTCHTHOCTHBIN nmoaxoa B 06yT-IeHI/II/I u
BOCIIMTaHHUH, TAK KaK KOMIICTCHTHOCTH

1. OTpaXaroT U PA3BUBAIOT JIMYHOCTHBIC CMBICJIbI YUCHHUKA B HAIIPABJIICHHUU OG’LCKTOB
U3y4aeMbIX UM 00JacTeil peallbHOCTH;

2. MPEICTABISIIOT OO0 MHTETPaIbHBIC XapaKTCPUCTHKH JTMYHOCTH YYAIIHXCS,

3. XapaKTePHU3YIOT NEATEILHOCTHBI KOMIOHEHT 00pa30BaHus YYCHUKA, CTETICHD €T0
NPaKTUYECKOW MOATOTOBICHHOCTH;

4. JAF0T MUHUMAJIbHBIN OTIBIT MPEIMETHOM e TEILHOCTH;

S. MHOTO(YHKIIMOHAJIBHBI, TOCKOJIBKY MTO3BOJISIET YUEHUKY PelIaTh MpoOIeMbl U3 Pa3HBIX
cdep KU3HM,

6. (hOpMUPYIOTCSI CPEIACTBAME COICPIKaHUS 00pa30BaAHMUS;

7. IIO3BOJIAIOT IIOCTPOUTH YETKUE U3MEPUTEIIN 10 IIPOBEPKE YCIEIIHOCTH UX OCBOCHHUS
YUCHUKAMU;

8. 00ECIEeYNBAIOT JMYHOCTHBIA POCT YYAIIMXCS B OTHOIICHUH K OOIICUEIIOBEYCCKUM
HEHHOCTSIM

OcHoBHbIE (pOpMBI PadOTHI:

—1ab0paTOpPHBIE U PAKTUIECKHUE PAOOTHI,

- oKl U pedeparsl,

- OKCKYpCHUH, TTPeCC-KOH(PEPEHIINH, JIEKITUH, OeceIbl,

- yueOHO-HCCIIeI0BATENbCKUE Pa0OThI, TPOEKTHI, IPE3EHTAIIUH.

[Tpu BbIOOpe Tem [uig paOOThl YUYMTBIBAIOTCS: @) MHTEPEChl ydamuxcs 0) ycioBHsl paboThl B
XMMHUYECKOM KaOHHeTe; B) pelieHue oOIeyuyeOHbIX M BOCHHUTATENBHBIX 3ajad, 3ajad
JIOTIOJTHUTEIBHOTO 00pa3oBaHus; I') CBA3b OOy4YEHHS C HPAKTUYECKOM CTOPOHOM >KU3HU H
DKOJIOTUEH.

@opMBbI KOHTPOJISI - TECTUPOBAHNUE, 3aIUTA TPOEKTOB, MPE3CHTAIIHIA.

HJ'IaHI/IpyeMI)Ie pPe3yJabTaTbI
JIMYHOCTHBIMH pe3yJabTaTaMi ABJIAIOTCH CJICAYIOIUEC YMECHUS

e Oco3HaBaTh €IMHCTBO M LIEJOCTHOCTh OKPYKAIOIIEro MHpa, BO3MOXKHOCTH €ro
MIO3HABAEMOCTHU M OOBSICHUIMOCTH Ha OCHOBE JIOCTHI)KEHUI HayKH.

e IlocreneHHo BhICTpauBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33pPEHHE.

e Oco3HaBaTh NMOTPEOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHHIO, B TOM YHCIIE U B paMKax
CaMOCTOSTEIIBHOU JEATEIbHOCTH BHE LIKOJIBL.

e OrieHUBaTh XU3HEHHBbIE CUTYyalldd C TOYKM 3peHus Oe3omacHoro oOpasza >XKM3HU U
COXpaHEHUS 3/I0POBbSI.

e OneHnBark HKOJOTMYECKUI PUCK B3aMMOOTHOIICHUH YeI0BEKa U PUPOJIBI.

e @DopMHUPOBATH SKOJIOIMYECKOE MBIIUICHHE: YMEHHE OLEHUBATh CBOIO JEATEIBHOCTh U
IIOCTYIIKU JPYTUX JIIOAECH C TOYKH 3PEHMS COXpPAHEHUs OKPYKAIOLICH Cpeibl — rapaHTa
KHU3HH U Onarononyyus grofeit Ha 3emie. CpeacTBOM pa3BUTHS TMYHOCTHBIX PE3YIIbTaTOB
CIIY’)KUT y4eOHBII MaTepuall, ¥ MPeKae BCEro MPOAYKTUBHbIE 3a/JaHHsl YUeOHHKA.

e MeranpeaMeTHBIMU pe3yJbTaTaMu SBJISIETCS (POPMHUPOBAHUE YHHBEPCAIBHBIX y4eOHBIX
nevicreuii (YVY]I).



PeryasituBubie YVY/I:

CaMocTosTeTbHO 0OHAPYKUBATH 1 (POPMYIIUPOBATH YISOHYIO POOIEMY, OTPEACISTH 1SN
y4eOHOM e TeIIbHOCTH, BRIOMPATh TEMY IPOCKTA.

BrigBurars Bepcuu peiieHus mpoodiaeMbl, 0CO3HABaTh KOHEYHBIN Pe3ylibTar, BRIOUPATh U3
MPEIJIOKEHHBIX U UCKAaTh CAMOCTOSITEILHO CPEACTBA IOCTUXKEHUS LIETH.

CocraBiaTh (MHOUBUAYATbHO WM B TPYIIE) IJIaH PEIIeHUs MPOOJieMbl (BBIIOIHEHUS
npoekta). PaboTas mo miaHy, cBepsATh CBOU JIEHCTBUS C LENbIO U, IPU HEOOXOIUMOCTH,
UCIIPABIISATH OLIMOKU CAaMOCTOSTEIBHO.

B numanore ¢ yuurtenem COBEpIIEHCTBOBATH CaMOCTOSITEIILHO BhIpaOOTaHHBIE KPUTEPUHU
omenku. CpenctBoM (opMupoBaHHs PETYTSITHBHBIX Y VY]l CiIy)kaT TEXHOIOTHS
poOJIEMHOTO0 IMAJIOTa Ha 3TAre U3y4yeHUss HOBOrO MaTepualia U TEXHOJIOTHS OLICHUBAHUS
00pa3oBaTeIbHBIX JOCTHXKEHHUM (YU€OHBIX YCIIEXOB).

IHo3naBareabubie YY/I:

AHanu3upoBaTb, CpaBHUBATh, KJIACCU(PHUIMPOBaTh W 0000maTh (HAKThl U SIBICHUS.
BBIABIISATS IPUYMHBI U CIEACTBUS IPOCTHIX SBICHU.

Ocy1ecTBIATh CpaBHEHUE, CEpUALUI0 M KJIACCHU(PUKALUIO, CaMOCTOSTEIbHO BbIOMpas
OCHOBaHMS M KPUTEPHUH JJIS YKa3aHHBIX JIOTUYECKUX OIEpaLuii; CTPOUTh KIaCCU(PHUKALINIO
Ha OCHOBE JINXOTOMUYECKOI'0 JIeJICHUS (Ha OCHOBE OTPULIAHUS).

Crpouth JIOTMYECKOE paCCyXJIEHUE, BKJIIOYAIOLIEE YCTAHOBJIEHUE IPUYMHHO-
CIICCTBCHHBIX CBA3EH.

CoznaBarh CXEMAaTUYECKUE MOJENU C BBIJCIEHUEM CYLIECTBEHHBIX XapaKT€pPUCTUK
oOBbeKTa.

CocTaBnsTh T€3UCHI, Pa3INYHbIE BU/BI TNIAHOB (IIPOCTHIX, CIOXKHBIX U T.II.).
ITpeoOpa3oBbIBaTh HH(POPMALIHMIO U3 OJHOTO BHJIA B Ipyroi (TaOMuUIly B TEKCT U IIp.).
BbrunThIBaTh BCE YPOBHU TEKCTOBOM MH(OpManuu.

YMeTb onpeenaTh BO3MOXKHbIE HCTOYHUKH HEOOXOMMBIX CBEICHUH, TPOU3BOAUTH MOMCK
uH(pOpMaIMy, aHaJU3UpOBaTh M  OLEHMBAaTh €€ JI0CTOBepHOCTh. CpeacTBom
dopmMupoBaHusl Mo3HaBaTENbHBIX Y Y]] CIy)XUT y4eOHBI Marepuai, U HpPEXKIe BCETO
NPOAYKTUBHBIE 3a1aHus yueOHnKka. KommyHukatusHbie Y V/I:

CaMocTOsATENbHO OpPraHM30BbIBATH y4eOHOE B3auMMOEICTBHE B TIpymme (OnpeneisTh
oO11ue 11enu, pacrpeaesTh PO, JOroBapuBaTbes APYT € APYroM U T.1.).

q)OprI KOHTPOJIA MHOI‘OBapI/IaHTHOC Pa3HOYPOBHCBOC TEMATHYCCKOC U KOM6HHHp0BaHHOC
TCCTUPOBAHUC, CAMOCTOATCIIbHAA pa60Ta yJaluxcs Ha YpOKC U 1oMa.



[Inanupyemble pe3ybTaThl peajn3alui NPOrpaMMbl
JIMYHOCTHBIE YHHBEPCAJIbHbIE YUeOHbIe 1eiCTBUSA

B paMKax 1eHHOCTHOT0 M SMOLHOHAJIBHOT0 KOMIIOHEHTOB Oy1yT CpOpPMUPOBAHBIL:

* YBOKCHUE K JINYHOCTH U €€ JOCTOMHCTBY, 100POKENaTeIbHOE OTHOLICHHUE K OKPYXKAIOLIUM,
HETEPIUMOCTb K JIFOOBIM BHJIaM HACHJIAS U TOTOBHOCTH ITPOTHBOCTOSTH UM;

* YBa)KEHUE K LIEHHOCTSM CEMbH, JIFOOOBb K ITPUPOJIE, IPU3HAHNE LIEHHOCTHU 37I0POBbsl, CBOETO U
JPYTHUX JIFOAEH, ONTUMU3M B BOCIPHUATHH MUPA;

* IOTPeOHOCTh B CAMOBBIPXXEHUH U CaMOpeaIn3aliy, COLMAIbHOM IPU3HAHUH;

* IO3UTUBHAs MOpajbHasi CAMOOLICHKA U MOPaJIbHbIE YyBCTBA — YYBCTBO FOPAOCTH IIPHU CIEJOBAHUN
MOpaJbHBIM HOpMaM, IIEPEKUBAHUE CThIJA U BUHBI IIPU UX HAPYILICHUH.

* TOTOBHOCTb U CIIOCOOHOCTH K BBIIIOJHEHUIO HOPM U TpeOOBaHMM LIKOIBHOMN KU3HU, IIPaB U
00s513aHHOCTEH yuaImerocs;

* YMEHME BECTH JUAJIOI HA OCHOBE PABHOIIPABHBIX OTHOILIEHUI U B3aUMHOIO YBAKEHUS U IPUHATHS;
YMEHHUE KOHCTPYKTUBHO pa3periaTh KOH(INKTHI;

* TOTOBHOCTB ¥ CIIOCOOHOCTb K BBIIIOJTHEHUIO MOPAJIbHBIX HOPM B OTHOILIEHUH B3POCIBIX U
CBEPCTHMKOB B ILIIKOJIE, BO BHEYUEOHBIX BUAAX JIEATEIbHOCTH;

* IOTPEOHOCTh B y4aCTUU B OOLIECTBEHHOM KU3HH OJIM)KAaHIIEro COLMAIbHOIO OKPY)KEHUS,
00I11€CTBEHHO MOJIE3HOM e TeIbHOCTH;

* YCTOMYMBBIN TO3HABATEIbHBIM HHTEPEC U CTAHOBJIEHUE CMbICIIO00pa3yrolel GyHKINH
[I03HABATEJIbHOTO MOTHBA;

* TOTOBHOCTB K BBIOOPY MPOGUIBHOIO 00pa30BaHuUsI.

BbIyCKHUK TOTYyYUT BO3MOXKHOCTD AJ1 (DOPMUPOBAHUSA:

* BBIPAKEHHOW yCTONYMBOM yueOHO-TI03HABaTEIbHOW MOTHBALIMU U UHTEpECa K YUEHHIO;

* TOTOBHOCTH K CaM0OOOpPa30BaHMIO U CAMOBOCIIUTAHUIO;

* aJICKBaTHOW MTO3UTUBHOW CaMOOLIEHKH U S]-KOHILIETILINY;

* MOpAJILHOTO CO3HAHUS Ha KOHBEHI[MOHAJIILHOM YPOBHE, CIIOCOOHOCTH K PEIIEHUI0 MOPAJIbHBIX
JWJIEMM Ha OCHOBE y4€Ta MMO3ULNN yYaCTHUKOB JUJIEMMBbI, ODUEHTAIlUU HA UX MOTUBBI U 1yBCTBA;
YCTOHYMBOE CJIEJOBAHHE B MTOBEIEHUU MOPAJIbHBIM HOPMaM U ATHUECKUM TPEOOBAaHUSIM;

* SMIIATUH KaK OCO3HAHHOTO MOHUMAHUS U COTEPEKUBAHNS YyBCTBaM JIPYIHX, BhIpaXkarollencs B
MOCTYIIKaX, HallpaBJIEHHBIX Ha MOMOIIb U 0OecredeHre 01aronoayyusl.

KomMyHnkaTuBHbIe YHUBepCaJIbHbIe Y4eOHble AelicTBUS

BeimmyckHUK Hay49nTCS:

* YYUTHIBATh Pa3HbIC MHEHHS U CTPEMUTHCS K KOOPAMHAIIMY PA3IMYHBIX MO3UIUI B COTPYTHHYECTBE;
* (hopMyTHpOBaTh COOCTBEHHOE MHEHHE U MO3HIINIO, apT'YMEHTHPOBATh U KOOPAMHUPOBATH €€ C
MO3HUIUSIMHU TTAPTHEPOB B COTPYJIHUYECTBE MPH BHIPAOOTKE OOIIEro peuieHus] B COBMECTHOM
JeSATeIbHOCTH;

* YCTAHABJIMBATh M CPABHUBATH PA3HBIC TOUKHU 3PEHHUS, TIPESIKIC YeM MPUHUMATD PEIICHHs U J1eNIaTh
BBIOOD);

* AQpIrYMEHTHPOBATh CBOIO TOYKY 3PEHHSI, CIIOPUTH U OTCTAMBATh CBOIO MO3UIIMIO HE BPAXKICOHBIM JIJIsI
OIIIOHEHTOB 00Pa30M;

* 3aJ1aBaTh BOIIPOCHI, HEOOXOMMBIC JIJIsl OpPraHM3aluu COOCTBEHHOH NS TEIbHOCTH U



COTPYAHHUYECTBA C MMAPTHEPOM;

* OCYIICCTBJISITh B3aUMHBIN KOHTPOJIb M OKa3bIBaTh B COTPYIHHUECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb;

* aJICKBaTHO MCIIOJB30BaTh PEUb JJIs IUTAHUPOBAHUS U PETYIISIIIUHA CBOCH IEeATEIHHOCTH;

* aJICKBaTHO MCIOJL30BaTh PEUEBBIC CPEIICTBA JIJISl PEIICHUS Pa3IMYHBIX KOMMYHUKATHBHBIX 337134,
BJIQJICTh YCTHOHM M MUCbMEHHOU PEUbI0; CTPOUTh MOHOJIOTHYECKOE KOHTEKCTHOE BHICKA3bIBAHNIC,

* OPraHU30BBIBATH U MNIAHUPOBATH YI€OHOE COTPYAHHYSCTBO C YUUTEIEM U CBEPCTHUKAMH,
OIIPENEIIATH TN U GYHKIIUU YIaCTHUKOB, CITIOCOOBI B3aUMOJICHCTBHS; IJITAHUPOBATh O0IIHE
crocoObI paboTHI;

ITo3HaBaTesbHbIE YHUBEPCAJIbHBIE YYeOHbIe AeiiCTBUS

BrinyCKHHMK HayquTCS:

* OCHOBaM peajin3aluy MPOECKTHO-UCCIEA0BATEIBCKON AEATEIbHOCTH;

* POBOJIUTH HAOIIOJICHNE U SKCIIEPUMEHT ITOJT PYKOBOJICTBOM YUHTEJIS;

* OCYIIECTBIIATH PACIIMPEHHBIA TOUCK HH(POPMAIIUHY C HCIIOIB30BAHUEM PECYPCOB OMOIMOTEK U
WNHurepHera;

* CO3/1aBaTh U MIPEOOPa30BBIBATh MOJICIIM M CXEMBI VIS PEIICHUS 3a/1a4;

* OCYIIECTBIATH BBIOOp Hanbosee 3PPEeKTUBHBIX CIOCOOOB PEIICHHUs 33/1ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUIA;

* 1aBaTh ONPEICIICHUE TTOHATHUSIM;

* YCTaHABJIMBAaTh NPUYMHHO-CJIEICTBEHHbIC CBSI3H;

* OCYILLECTBIISATH JIOTUYECKYIO ONEPALMIO YCTAHOBJIEHUS POAOBUIOBBIX OTHOLIEHUM, OTPaHUYEHUE
MIOHSTHUS;

* 000011aTh TOHATHS — OCYIIECTBIIATH JIOTUYECKYIO OIEPAIMIO IMEPEeX0/1a OT BUAOBBIX TPU3HAKOB K
POIOBOMY TIOHSITHIO, OT MOHATHS C MEHBIIIMM 00bEMOM K MOHATHIO C OOJIBIIUM 00bEMOM;

* OCYIIECTBIATH CPAaBHEHUE, CEPUAITUIO U KIacCU(PUKAIINIO, CAMOCTOSATENIBHO BIOMpast OCHOBaHUS U
KPUTEPHUH JUIsl YKA3aHHBIX JIOTUYECKUX OIEPALIUI;

CTPOUTH KIaccU(PUKAINIO HA OCHOBE JTUXOTOMHUYECKOTO JIeNIeHUs (Ha OCHOBE OTPUIIAHNUSA);

* CTPOUTB JIOTUYECKOE PACCYkKIAECHUE, BKIIFOUAIOIIEE YCTAHOBIEHUE IIPUUUMHHO-CIIEACTBEHHBIX
CBSI3EH;

* OOBSICHSITH SIBJICHUS, TIPOLIECCHI, CBSA3U M OTHOIICHHS, BBISIBISIEMBIEC B XOJI€ CCIICIOBAHUS;

* OCHOBaM 03HAaKOMHUTEJIBHOIO, U3yYaIOIIEr0, yCBAUBAIOIIETO W MOMCKOBOTO YTCHUS,

* CTPYKTYpPHUPOBATh TEKCThI, BKJIFOUasi YMEHUE BBIJEIATH [NIABHOE U BTOPOCTENEHHOE, INIABHYIO UJICHO
TEKCTa, BRICTPANBATh MOCJIEOBATEILHOCT OMHUCHIBAEMBIX COOBITHH;

BrInyCKHUK MTOTYYUT BO3MOKHOCTD HAyUYHUTHCS:

* OCHOBaM pe(IeKCUBHOTO YTECHUS;

* CTaBUTH MPOOIIEMY, apTyMEHTHUPOBATh €€ aKTyallbHOCTh;

* CaMOCTOSITEIILHO TIPOBOIUTH UCCIIEAOBAHNE HA OCHOBE MTPUMEHEHUS METOI0B HAOIIOICHUS U
AKCIEPUMEHTA;

* BBIJIBUTATh THIIOTE3BI O CBA3SIX U 3aKOHOMEPHOCTSX COOBITHH, TTPOIIECCOB, 0OBEKTOB;

* OPraHU30BBIBATh UCCIIEIOBAHKE C IIEJTBI0 MPOBEPKHU TUIIOTES;

* JIeIaTh YMO3aKIIOYeHUs (MHAYKTUBHOE U 110 aHAJIOTHHN) U BBIBOJIBI HA OCHOBE apryMEHTAIIUU.
Pentares TecToBBIE 3agaHUA



Conepxxanme Kypca
Baok 1.

Temarnueckasi MOArOTOBKA HA OCHOBE CHMCTEMATH3aLMU M MOBTOPEHUS] TEOPETHYECKHX OCHOB
Xxumuu 9 kiaacca (24 yacon)

Tema 1. Ilepuomuueckuili 3aKOH M IepUOAMYECKas CUCTEMa XUMHUYECKUX dsaemeHToB JI.U.
Menneneesa.

Ctpoenue aroma (4 4yaca)

Crpoenue aroma. fnpo. M3otomnbl. CTpoeHHE 3MEKTPOHHBIX 000J04YeK aroMoB. Paauycel aToMoB,
3aKOHOMEPHOCTH UX U3MEHEHHUs B MEPUOJAX U Ipymmax Mepuoanyeckoil cucremsl. lleprnognueckunii
3aKOH U MEPUOJINYECKAsl CUCTEMA XUMUYECKUX 1eMeHTOB [[.1. MenneneeBa ¢ TOUKM 3peHUsT TEOPUU
CTpoeHHUSI aroMa; (PU3MYECKHI CMBICI MOPSAIKOBOrO HOMEpPA, HOMEPOB IMEpHoAa U TPYMIbI (s
3JIEMEHTOB [VIaBHBIX HOATPYII).

Tema 2.

CrtpoeHnue BemecTBa (4 yaca)

Xumuueckas CBA3b, €€ BUBI. BanenTHoCTh U cTeneHb okuciaeHus. KopajneHTHass XUMUYECKas CBI3b:
MOJIAPHAsi, HEMOJIpHAs, MEXaHU3MbI ¢¢ 00pa3oBaHus. MOHHas XUMHUYeCKas CBsA3b. MeTauinyecKas
XHUMHYECKas CBsi3b, €¢ 0cOOEHHOCTH. BeriecTBa MOJICKYISIPHOTO M HEMOJICKYJSIPHOTO CTPOCHHUSI.
Kpucranmuyeckue pemerkr. CBOHCTBA BEIIECTB C Pa3IUYHBIM THIIOM KPUCTAUTMYECKUX PEIIETOK.
Paznuunbie (GOpMBI CyIIECTBOBaHUS BEIMIECTB. AJUIOTPOITHSI.

Tema 3.

CBoiicTBa HeopraHu4yecKkux BemecTs (4 yaca)

Knaccudukanust HeopraHU4eCKUX coeqMHEHUN. X UMUUECKUE CBONCTBA OKCUJIOB, OCHOBAHUM, KICIIOT,
conmeil. AmdoTepHOCTh. [eHeTHYecKass CBA3b MEXKAY Pa3TUYHBIMUA KIACCaMU HEOPTraHWYeCKHUX
coennHeHni. Metaiel maBHbIX noarpynn [-III rpynn nepuoguueckoit cucrems [I.1. Menaeneesa,
WX BaXHEHIIHNE coelMHeHUsl. MeTauibl MOOOYHBIX MOATPYII: ME/b, KeIe30, XpOM, MapraHer 1 ux
coequHeHus. OO0IIast XapaKTepUCTHKA HEMETAUIOB U MX COeTUHEHHI: OKCUIOB, KHCIIOT U JIp.

Tema 4. XuMnuyeckue peaknuu, 3aKOHOMEPHOCTH MX NpoTeKkaHus (5 yaca)

[Tpu3Haku xuMudeckux peakiuid. Kiaccuduxanus XuMruueckux peakiuii o pa3inyHbIM IPU3HAKaM.
DNEeKTPONUTHYECKAsT TUCCOLMALUSA. DJEKTPOJIUTHl M HEAIEKTPOJIUThl. Peakiuu MOHHOro oOMeHa.
OKHCIINTEIHLHO-BOCCTAHOBUTEILHBIE pcaknuunu. OKHUCIUTEIN U BOCCTAaHOBUTENH.

Tema 5. IlpeacraBiienns 00 opraHu4ecKHX BellecTBax (2 yaca)

CocraB, cTpoeHHE MPOCTEHIINX YIIEBOAOPOIOB: METaHa, dTaHa, TWICHA, aleTUJIEeHa, OeH3ola.
OOume ¢uznueckue U XUMHUYECKHE CBOICTBA, MPUMEHEHHE YIieBonopoaoB. CocTaB M CTpOEHHUE
CIHMPTOB (MeTaHOJa, 3TaHOJA, IVIMIEPHHA), KapOOHOBBIX KHCIOT (YKCYCHOW M cTeapuHOBOI). Mx
XapaKTEpPHbIE XUMUYECKNE CBONCTBA.

Tema 6. IlpaBuna padoTbl B XUMH4YeCKOi 1adopaTopuu (2 yaca)

OO6o06mieHre 3HaHUN ydYallMXcsl MO TEXHHKE Oe30MacHOCTH B XHWMHUYECKOW J1abopaTopHH.
CI/ICTeMaTI/I3aHI/I$[ IMpaBHII OJId y4allluXCA 110 06pa1ueHm0 C pa3JIMYHBIMHA BEIICCTBAMU U XUMHUYCCKUM
00opyIOBaHUEM.



Tema 7. XumMudyeckuii npakTukym (3 yaca)
Pemienune sxkcnepuMeHTanbHbIX 3a1a4. Moaenb 3x3amena Ne2. PeallbHbINT XUMHUYECKUN SKCIEPUMEHT

(3amanus 22 u 23)

BJaok 2.
IIpakTuyeckoe NpUMeHEeHUE MOJYYEHHBIX 3HAHUI NPHU 0TPadOTKe HABLIKOB TecTUpoBaHusi (10

4acoB)
Pemenne 3amau (15). Pemenwe 3amanumii co cBobomubiM oTBetoM (20, 21, 22). Pemenue
KOMOMHHPOBAHHBIX TECTOB Pa3HBIX M3aHUI 1 aBTOPOB.



Temarndeckuii mjiaH.

HaunmenoBanue | Kosm- | Xapakrepucruka JIn4HOCTHBIE PE3yIbTaThI YV
pazzaena BO NeSITeIbBHOCTH PerynstuBHble [To3HnaBaTenbHbIC KoMMmyHMKaTHBHBIE
4acoB | 0Oy4aromumxcs
Temarnueckas 24 [TonroroBka Oco3HaBaTh €IUHCTBO U CamocrosTens | AHanu3upoBarhb, CamocTosTenbHO
IOJIOTOBKA Ha JIOKJIaJIOB, LIEJIOCTHOCTb OKPYXAIOLIEro MUpa, | HO CpPaBHUBATD, OpraHU30BBIBATH yueOHOE
OCHOBE pedeparos, BO3MOKHOCTH €T0 ITO3HABAEMOCTH | OOHApY)KMBaTh | KJIACCU(UIMPOBATh | B3aUMOJEHCTBUE B TPYIIIE
CUCTEeMaTHu3alln MIPOBEJICHHE 1 00BSICHUMOCTH Ha OCHOBE u u 0000mare GakTel | (OmpenensTh 00IIne IeNH,
U ¥ TIOBTOPEHUS UCCIIeIOBAaHUN noctwkeHunit Hayku. [loctenenHo dbopmMynupoBar | U SBICHHUS. pacnpenensiTh poiH,
TEOPETUUECKUX TEOPETUYECKUX U | BBICTPAauBaTh COOCTBEHHOE b Y4eOHYIO BbIABIATS NPUYKHBI | JOTOBAPUBATHCS IPYT C
OCHOB XUMUH 9 WUTIOCTPUPYIOMIHNX | I[EJIOCTHOE MUPOBO33PEHUE. npobemy, U CIICAICTBHS JPYroM U T.1.)
KJjlacca HCTOPUIO Oco3zHaBarb MOTPeOHOCTD U ONpEAEIATh MPOCTHIX SIBJICHUI.
OTKPBITHA. TOTOBHOCTh K CaMO0Opa30BaHuIo, B | 11esb yueOHONH | OCyIIeCTBISATh
Pemenue 3anau TOM YHCJIE U B paMKax JIeSITEJIbHOCTH, | CpPaBHEHHUE,
MOBBILICHHON CaMOCTOSITENIbHOM J1eATeIbHOCTH BBIOUpATh TEMY | CEpPHALMIO U
TPYAHOCTH. BHE 1IKOJIbI. OLIeHUBATh IIPOEKTA. KJIaCCU(UKALUIO,
KU3HEHHBIE CUTYAI[UH C TOYKU BoiaBurars CaMOCTOSITEIIBHO
3peHus 6e30MacHOro 0opasa )KU3HU | BEPCUU BbIOMpasi OCHOBaHUS
U COXPaHEHUS 310POBbSL. pereHus U KPUTEPUH TS
po0OJIEMBI, yKa3aHHBIX
0CO3HaBaTh JIOTHYECKUX
KOHEYHBIN OIEepALNii; CTPOUTH
pe3yabTar, KJIacCU(UKAIUIO Ha
BbIOMpATh U3 OCHOBE
MPEIIOKEHHBIX | JUXOTOMUYECKOTO
1 UCKaTh neneHus (Ha OCHOBE
CaMOCTOSITENIbH | OTPULIAHHUA).
0 CpeacTBa Crpoutb
JIOCTUKEHUS JIOTUYECKOE
LEJNH. paccyxieHue,
CocraBnAartb BKJIIOYAIOIIIEE
(MHIUMBUIYyalb | yCTaHOBJIEHHE
HO WJTU B MPUYHUHHO-




rpymIe) miaH CJIIE€ICTBEHHBIX
perieHus cBszeit. Co3naBarh
pOoOIEMBI CXeMaTHYeCKUe
(BBITOJTHEHUS MOZEJH C
MIPOCKTA). BBIJIEJIEHUEM
CYILECTBEHHBIX
XapaKTEPUCTHK
00BEeKTA.
[IpakTyeckoe 10 Pemrenne 3agau O1ieHUBAaTh SKOJIOTUYECKUNA PUCK PabGotas no CocraBnarh Te3uchl, | CaMOCTOSTEIIHLHO
MIPUMEHEHUE ITOBBIIICHHOMN B3aMMOOTHOIIICHUH YeJIOBEKA U IJIaHY, CBEPATH | Pa3JIMYHbBIC BUIBI OpraHu30BbIBATH yueOHOE
MOTyYEHHBIX TPYIHOCTH. npuposl. PopMUPOBAThH CBOM JICCTBUSA | TUTAHOB (IIPOCTBIX, B3aMMOJICHCTBHE B IPYIIIe
3HAHUU TIpH 9KOJIOTHYECKOC MBIIIIJICHHUE: C LENbIO U, IPH | CIIOXKHBIX U T.I1.). (ompenenars o0uIHe 1eIH,
0oTpaboTKe YMEHHE OIICHUBATh CBOIO HeoOxoaumoct | IIpeoOGpa3oBbIBaTh pacnpenensiTh poiiu,
HaBEIKOB JESATEIILHOCTD M MIOCTYIKY IPYTHX | ¥, UCTIPABJIATh | HH(OPMAIUIO U3 JIOTOBapUBATHCSI IPYT C
TECTHUPOBAHUS JIIOZICH C TOYKH 3PEHUS COXPAHEHUS | OIIMOKHU OJHOI'O BHJIA B JPYroM U T.1.)
OKpYXKalollel Cpesibl — rapaHTa CaMOCTOSITENIbH | Apyroi (Tabiauiy B
KU3HU U Olarononyyus jgrofaei Ha | o. TEKCT U TIp.).
3emue. BrranuTeIBaTh Bee
YPOBHH TEKCTOBOM
nHpopmanuu.
YMeTh onpenensarTsb
BO3MOJKHBIC
HCTOYHHKH
HE0O0XOIUMBIX
CBEJICHU,
MIPOU3BOIUTH IMTOKCK
uH(popMaLuy,
aHAJM3UPOBATH U
OLICHUBATH €€
JIOCTOBEPHOCTb.
Hroro 34




Ka.ﬂe}mapno — TeMaTH4YeCKHil IJ1aH «ECTCCTBeHHOHay‘lHaH IrpaMoOTHOCTL» 9 kjaacc

Ne Tema 3ansTHA KosnnuectBo yacos Teopus IIpakTuka Cpoku [Ipumeuanue
n/m (ecnmu mmeeTcs)
Temarnuyeckasi MOAr0OTOBKA HA OCHOBE CHCTEMATH3AIMM U TOBTOPEHUS TEOPeTHYECKNX OCHOB XUMMHU 9 Ki1acca (24 yacoB))
Tema 1. [lepuonnuecknii 3aKoH U epuoArUecKas cuctema xumudeckux aneMeHToB .M. Menneneesa. Ctpoenue aroma (4 yaca)
1 Crpoenue aroma. CTpoeHue 1 1
AIIEKTPOHHBIX 000JI0UEK
2 W3oronsl. Pemenue tectoB 1 1
3 3aKOHOMEPHOCTH U3MEHEHUI 1 1
CBOMCTB aTOMOB U IIPOCTBIX

BEIIECTB B MpezeNiaX MepruooB U

TPy NEPUOAUIECKON CUCTEMBI.
4 3aKOHOMEPHOCTH U3MEHEHUI 1 1 1

CBOMCTB aTOMOB U IIPOCTBIX
BELIECTB B MpEeNax MepruoaoB U
TPy NEPUOIUIECKON CUCTEMBI.
Pewenue tecros
Tema 2. Ctpoenue Bemiectsa (4 yaca)
5 XuMHYecKast CBI3b, €€ BHIBI 1 1
6 Pemenue TectoB 1 1
7 BanentHocTthb 1 1
8 Crenens okucieHus. Pemenue 1 1
TECTOB.
Tema 3. CBolicTBa HEOPTAHMYECKUX BEIIeCTB (4 yaca)

9 Knaccudukarus HeopraHnIecKux 1 1

coeaqnHeHuil. Pemenune tectoB




10 CBo¥icTBa MPOCTHIX BEIIECTB. 1 1
11 CBOJICTBA CII0KHBIX BEIIECTB. 1 1
Perienue TecTos.
12 CBOICTBA CIIOKHBIX BEIICCTB. 1 1
Pemenne Tectos.
Tema 4. Xumuueckue peakiiiy, 3aKOHOMEPHOCTH UX IIpoTeKaHus (5 yaca)
13 | IIpu3HaKM XMMUYECKHX PEaKIUil. 1 1
Knaccudukanus xuMuaecKux
peaKkuui 1o pa3InyHbIM
npu3HaKaMm. Penienne TecToB
14 | DnexTpoauTHYEeCKas TUCCOIHAIUS 1 1
15 Peaknpn nonHoro ooMeHa. 1 1
Penienue TecTos.
16 OKHUCIIUTETBHO- 1 1
BOCCTaHOBUTEJIHHBIC PEAKITHH.
17 OKHCIUTEIIBHO- 1 1
BOCCTaHOBUTEJIbHBIC PEAKITUH.
Pemrenue TecTos.
Tema 5. [IpencraBienust 06 opraHu4ecKuX BelecTBax (2 yaca)
18 Cocras, cTpoeHue, CBOICTBa 1 1
TUTTUYIHBIX MTPEICTABUTEIICH
BaKHEHIITUX KJIACCOB
OpPraHHYECKHX BEIICCTB
19 Pemienue tecton 1 1
Tema 6. [IpaBuna pabotsl B xuMuueckoi Jaboparopu (2 yaca)
20 OcHOBHBIE NpaBUJIa TEXHUKU 1 1

0€301MacHOCTH, 0OpaIleHHsl ¢




000py/I0BaHKEM, BEIIECTBAMM.

21 Pemmenuie TecTos. 1 1
Tema 7. Xumuueckuit npakTukym (3 vaca)
22 Pemenue skcriepuMeHTaNbHBIX 1 1
3aza4
23 Peanbublil XUMUYECKU 1 1
AKCIIEpUMEHT (3a1anus 22)
24 Peanbublil XUMUYECKUIMA 1 1
AKCIIEpUMEHT (3a1anus 23)
[IpakTHueckoe mpuMEHEHUE MOTYYeHHBIX 3HAHUN TTPU OTPabOTKE HAaBBIKOB TecThpoBaHus (11 yacoB)
25 | Pemenue pacuétabix 3aga4 (Nel5) 1 1
26 | Pemenue pacuétHbix 3amad (Ne 21) 1 1
27 Pemenwue 3amanue Ne20 (OBP) 1 1
28 Pemenue 3ananue No20 (OBP) 1 1
29 Pemenue 3ananue No20 (OBP) 1 1
30 Pemenue 3ananue Ne20 (OBP) 1 1
31 Pemennie koMOMHUPOBAaHHBIX 1 1
TECTOB Pa3HbIX U3/1aHUI U aBTOPOB
32 Pemennie koMOMHUPOBAaHHBIX 1 1
TECTOB Pa3HbIX U3/1aHUI U aBTOPOB
33 Perenne KoMOMHUPOBAHHBIX 1 1
TECTOB Pa3HbBIX U3IaHUI U aBTOPOB
34 Pemenne koMOMHUPOBAaHHBIX 1 1
TECTOB Pa3HbIX U3/1aHUI U aBTOPOB
Uroro 34 12 22




NudopmannonHo-MeTonnueckoe odecneyeHue

— DKCIIEpUMEHTAJIBHBIN
yu4eOHUK MO 001IeH XUMUU ISt
8-11 kmaccos,
MpeIHa3HAYCHHbBIN KaK s
M3Y4YEHHS XUMUHU "c HymA'", Tak
U ISl IOATOTOBKH K
JK3aMEHaM.

Ne HasBanmue | ABTOp ‘ H3nareabcTBO T'ox m3nanus
yueOHO-MeToAuYecKas JuTeparypa
L Ho6porun /J1.1O.,
I'MA. Xumus. Temarnueckue Kasepuna A.A.
P ’ M.: Dkemo, 2018
TPEHUPOBOYHBIC 3a/1aHMUSL. bonoros /1.B.,
Bboposckux T.A
2. Hoponbskun B.H.,
Xumus. 9 kiace. [lonroroBka k | bepexnas A.I., | Pocros-na-Jlony: 2018
HTOTOBOM aTrTecTaluu Caxnena T.B., Jlernom,
@eBpanésa B.A.
3. Xumus. 'ocynapcTBeHHas
UTOroBas arrecrauus (1o
. i ( Xomuenko A.B. M.: Dx3ameH, 2018
HOBOI1 popme). 9 kiacc.
Tunoselie TeCTOBBIE 3aJaHUS
4. Xumus. 'ocynapcTBeHHas
UTOrOBas arrecranus (1o CaHkr-
HOBOI popme). Pazgarounsrii JleBuna O.M [etepOypr: 2019
Marepuaj TPEHUPOBOYHBIX TPUT'OH.
TECTOB
TeXHU4YEeCKHE M JIeKTPOHHbIE CPeCTBA 00y4eHHu s
5 [Tepuonnueckas cucrema
anemenToB J[.1. Menneneena.
6. Tabmuma pacTBOPUMOCTH
BEIIIECTB
7 IIpaBuna TeXHUKH
6€30MaCHOCTH MPH
MPOBEACHUH XUMHYECKOTO
IKCIIEPUMEHTA
8 MynbsTUMeIUIHBIA KOMIIBIOTED
C MIAKETOM MPOTpamMM.
9 Cpencrtpa
TEJIEKOMMYHUMKALIUN
(37eKTpOHHAS TTOYTA, BBIXOI B
WuTepHer).
nepeYyeHb MHTEPHET PecypcoB U APYIUX 31eKTPOHHBIX HCTOYHUKOB HHpOpPMaUH
10 | http://hemi.wallst.ru/



http://hemi.wallst.ru/

http://www.en.edu.ru/

— EcTecTBEeHHO-HAyYHBIN
o0pa3oBarebHbIN TOPTAJL.
http://www.alhimik.ru/ -
AJIXNUMUK - Bami moMOITHHK,
JIOIIMaH B MOPE XUMUYECKHUX
BEIIECTB U ABJICHUI.
http://www.chemistry.narod.ru/
— Mup Xumuu. KauectBeHHbIE
pPEaKIMU U MOJyYeHUE
BELLECTB, IPUMEPBHI.
CrpaBoyHbIe TaOIHIIBL.
W3BecTHBIE yYEHBIE - XUMUKHU.
http://chemistry.r2.ru/

— XUMHUS 17151 HIKOJIBHUKOB.
http://college.ru/chemistry/inde
X.php — OTKPBITBIH KOJUTEIK:
xumus. Ha caiite B OTKpbITOM
JOCTYTIE pa3MeNIeH YIeOHUK
Kypca «OTkpbITas Xumus 2.5»,
WHTEpaKTUBHBIC Java-anmieTsl
(Momenu), on-line-cpaBounuk
CBOWCTB BCEX U3BECTHBIX
XUMHYECKHX AJIEMEHTOB, 0030D
HHTepHEeT-pecypCcoB 10 XUMUHU
MOCTOSTHHO OOHOBJISIETCS.
"Xpecromarus" — 310 pyOpHKa,
r7e coOpaHbl aHHOTHPOBAHHBIE
CCBUIKHM Ha JICKTPOHHBIC
BEPCUU PA3IUYHBIX
MaTepuaoB, UMEIOIIHUECS B
CeTH.
http://grokhovs.chat.ru/chemhis
t.html — BeeoGimast ucropust
xuMuu. Bo3HUKHOBEHUE 1
pa3BUTHE XUMHH C
JIpeBHEeNMX BpeMeH 10 X VII
BEKa.
http://www.bolshe.ru/book/id=
240 — BO3HUKHOBEHUE U
pa3BUTHE HAYKU XUMUHU.
http://www.sev-
chem.narod.ru/opyt.files/krov.h
tm.

3aHUMAaTeNbHBIC OTIBITHI IO
XUMUHU
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