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ITosicHuTebHAs 3anMcKa K padoyeil y4eOHOI mporpaMmme

[IporpamMma nomonHUTENBEHOTO OOpa3oBanus «Uyneca XUMHN» COOTBETCTBYET
denepanbHOMY rOCYAapCTBEHHOMY 00pa30BaTeIbHOMY CTaHIAPTy OCHOBHOTO O0IIEro 00pa3oBaHMs.

Crtpykrypa paboueil mporpamMmbl COJEPKUT 00s3aTeIbHbIE 3JEMEHTHl B COOTBETCTBUH C
npukazoM MuHuctepcTBa odopazoBaHus U Hayku Poccuiickoit @enepanuu ot 31.12.2015 Ne 1577 «O
BHECEHUU HU3MEHEHUH B (eaepanbHbIi TOCYyJapCTBEHHBI 00pa30BaTeNIbHBI CTAaHAAPT OCHOBHOTO
o0miero oOpa3oBaHus, YTBEPKACHHBIN MprukazoM MuUHUCTEpPCTBa 00pa3oBaHUs W Haykw Poccuiickoit
Oenepanun ot 17 nexadps 2010 r. Ne 1897»

IIporpamma pa3paGoraHa Ha OCHOBe
e [lomoxenue o paboueit mporpamme
o OcHOBHOI1 0Opa3oBarenbHas mporpaMmsel Ha 2023-2024y4eOHbIii TOA
[IporpamMma gomnonHuTenbHOro obpazoBanus «Yymeca XUMHH » OpUEHTHPOBaHA Ha

yuaamuxcs /-8 kinacca, pazpadborana Ha ocHOBe aBTopckoit nmporpammbl O.C.I"abpuensna (Paboune
nporpamMmbl. Xumus. 7-8 Kiaccel: YueOHo-MeToaudeckoe nocooue/ coct. T.Jl.I'amOypueBa. — M.:
Hpoda, 2012) u cooTBeTcTByeT DenepaibHOMY KOMIIOHEHTY TOCYJapCTBEHHOTO 00Pa30BaTeILHOTO
CTaHapTa OCHOBHOTro o01iero oopazosanus (GI'OC OO0O0) yTBep:xkaeHHOMY MprUKazoM MUHHCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoii @enepammu ot 17 mexadpst 2012 r. Ne 1897.

[TporpaMma 10MOJIHUTENBHOIO 00pa30BaHUs 110 XUMHUHU aJpecoBaHa JUisl IPenoiaBaHus B
0011e00pa30BaTeIbHOM YUPESKICHUH - JIUIIEE, AJISl KJIACCOB CO CPEAHUMHU YU€OHBIMU BO3MOXKHOCTSIMH.
CnenoBatenbHO, 00yyeHHE JIeTeil B JaHHOM Ki1acce OyAET OCYIIECTBIIATHCS C
UCIOJIb30BaHUEM MeTO0B nuddepeHanuy 1 THANBUAYaTU3aluu (pa3Hble MO0 CI0KHOCTU
JIOMalIHUE 3a/1aHus, 3aJaHUs 111 CAMOCTOATEIbHOU PaloThl). [l yu-csi ¢ BBICOKUM YPOBHEM U BBIIIE
CpEIHETr0 YPOBHEM Pa3BUTHUSA MIPEIYCMOTPEHA UCCIIEIOBATENbCKAS U TPOEKTHas paboTa.

Peanuzanus yueOHON mporpaMmbl oOecneunBaercs ydeOHUKOM «Xumus. BBoanbiii kypc. 7
knace» /O.C.I'abpuensin, W.I.Octpoymo, A.K.Axneoun. M.: poda, 2013, BkIOYECHHBIM B
®enepanbHblil [lepeueHb yueOHMKOB, peKOMEHJOBaHHBIX MUHKHCTEPCTBOM 00pa3oBaHus U Hayku P® k
UCIOJIb30BaHUIO B 00pa30BaTeIbHOM IPOIEcCe B 00I1IE00pa30BATENbHBIX YUPEXKICHUAX, PEATH3YIOIINX
oOpa3oBaTenbHbIE MPOrpaMMBbl 00IIEro 00pa30BaHMs U UMEIOIIMX T'OCYJapCTBEHHYIO aKKpEAMTALUIO,
Ha 2023-2024 y4eOHblii rox.

Konuenuus (ocHoBHasi njaesi) nporpammsbl. [Iporpamma rnoctpoeHa B pyciie 3aja4 pa3BUTus u

BOCIIUTaHUSI KOMMYHUKATHBHOW KyIbTypbl IIKOJBHUKOB, pACHIMpEHUss U OO0OralieHuss WX
KOMMYHHMKaTUBHOTO M >KU3HEHHOTO OIbITA B HOBOM KOHTEKCTE OOIIEHHMS, PacIIMpeHHs] Kpyrozopa
yUaIIIXCS.
B nporpamme nmpejacraBieHa KOHLENIUS pa3BUBAIOIIErO0 OOydYeHHUsS: OpraHusanus y4eOHOH
NeSTeNbHOCTH YY€HWKA, HampaBlieHHOW Ha (OpMUpOBaHHE MO3HABATENBHON CaMOCTOSITENLHOCTH,
pazBuTHE M (POPMUPOBAHUE CHOCOOHOCTEH, HJEHHBIX U HPABCTBEHHBIX YOCXKICHHM, aKTUBHOM
KU3HEHHOU MO3ULIUH, TOTOBHOCTHU JUYHOCTH K JanpHeimemy Pa3BUTHIO.
Pa3BuBatoniee oOyueHue OCyIIECTBISETCS B (OpME BOBICUEHHS YYaIIErocss B pPAa3IMYHBIE BHJIbI
NesITeNbHOCTH, WCIOJIb30BaHNE B MPEMOJaBAaHUM JUJAKTUYECKUX WP, JUCKYCCHUM, a TaKkKe METOJOB
oOyueHus, HampaBJICHHBIX HAa OOOTralleHHEe TBOPUYECKOTO BOOOpPaKEHUS, MBIIUICHUS, MaMSTH, PEYH.
[lenarornyeckas 1eaecoo0pa3HOCTh Kypca 3aK/II04aeTcs B TOM, YTO B Ipolecce 00ydeHHs CO3Aat0Tcs
ycloBUsL K (opMHpOBaHMIO Yy OOYYarOIIMXCS LEIOCTHOW KapTUHBI MHUpPA, BOCIUTAHUIO JIOJEH
TBOPUYECKUX M KOHCTPYKTUBHO MBICIISIINX, TOTOBBIX K PEIICHUIO0 HECTaHAapTHBIX KU3HEHHBIX 3a1a4. Ha
3aHATUSAX (QOPMUPYIOTCS YMEHHUs Oe30MacHOro oOpalleHHs C BelleCTBaMHU, MHCIIOIb3yEMbIMH B
MOBCETHEBHOM JKM3HU, 3aKJIaJbIBAIOTCSI HOPMBI 310pOBOro oOpasa xu3HH. [Iporpamma HampasiieHa Ha
JalbHellIee pa3BUTHE IPUHIINMIIA UHAWBHUIyaTu3alui 00yueHusl.

B coBpeMeHHOI 1IKOJIe Kypc BXOAUT B 00pazoBaTesbHyl0 001acTh «EcTecTBEHHbIE HAYKU» U
SIBIIIETCSL CPEJICTBOM (DOPMHUPOBAHUS CHCTEMBI 3HAHUH KaK KOMIIOHEHTA I[EJIOCTHON KapTHHBI MUPA.
[Iporpamma mocTpoeHa ¢ yueToM peanu3aiii MeXIPEeIMETHBIX CBS3€H, e U3y4aroTCs
OCHOBHBIE CBEJICHHSI O CTPOCHHUH MOJIEKYJI U aTOMOB, TJI€ JAETCSl 3HAKOMCTBO C XUMHYECKOU
OpraHm3alyel KJIeTKH U IpoleccaMu 0OMeHa BelecTB. Takast MeXIIpeIMeTHas HHTETPALUs



CrocoOCTBYET (POPMUPOBAHUIO SUHON €CTECTBEHHOHAYYHOUM KApTUHBI MUpa YK€ Ha HA4aJIbHOM dTare
M3y4yeHus: XuMuU. Takol MOAX0/1 MO3BOJISIET YMEHBIIUTh ICUXOJIOTUYECKYI0 HArPY3KY Ha yUaAIIUXCS C
MOSIBJICHUEM HOBOT'O TIpEAMETA.

Xumust — Hayka dKcriepuMeHTanbHas. [loaromy B 8 Kilacce paccMaTpuBarOTCS TaKHe
BOKHEUIIIE METOI0JIOTUYECKHUE TTOHATHS, KaK «IKCIIEPUMEHTY, «HAOIIOACHUEY, «M3MEPEHUEY,
«OTIMCAHHEY, KMOJICTUPOBAHUEY, «TUTIOTE3a», «BBIBOIY. [lapainenbHO MPoBOAUTCS Ues 00
WHTETPUPYIOIIECH POIM XMMHUU B CUCTEME €CTECTBEHHBIX HAyK, 3HAYMMOCTH 3TOr0 MpeaMeTa JJIst
YCHEIIHOTO OCBOCHUSI €CTECTBEHHOHAYYHBIX JTUCHUILINH.

VYueOHbIi MaTepuai TeMbl Kypca — «MaTeMaTuKa B XUMHH — TTO3BOJISICT COBEPIICHCTBOBATh
YMEHWsI, HeOOXOIUMBIC NP PEHICHUH XUMHYECKUX 3aa4, Il KOTOPBIX HEOCTATOYHO BPEMEHU B
Kypce XMMHHU OCHOBHOM IIKOJIBI.

N3ydenue mpemiaraeMoro Kypca npeaycMaTpiBaeT IIUPOKOE MCIIOIh30BaHUE aKTUBHBIX (POpM U
METOI0B O0OyUYCHHUS: TIOBBIIIEHUE POJIU CAMOCTOATEILHON PabOThl yHaIuxcs B 00yueHuu (HarmpuMmep,
MIPOBEJICHUE IOMAIITHET0 XHMHYECKOTO KCIIEPUMEHTA), B TOM YUCJIE MMOATOTOBKA COOOIICHUM JIS
YYCHHUYECKUX KOH(MEPEHIUH, 3aluTa IPOSKTOB, 00CYXICHUE PE3yJIbTaTOB IOMAITHETO YKCIIEPUMEHTA.

BaxxHbIM acrieKToM JIOMAIIHETO SKCIIEPUMEHTA SABIISIETCSI KOHTPOJIb ACSITEIIbHOCTH YUalTUXCSl.
YyuTenb mo cBOeMy YCMOTPEHHIO MOYKET UCIIOJIb30BaTh Pa3IMYHbIe (DOPMBI KOHTPOJISI, B TOM YHUCIIE
MIPOBEPKY PE3YyIbTATOB IKCIIEPUMEHTA (yJalIuecs: IPUHOCIT BhIPALIEHHBIC KPUCTAIIIBI U T. 11.);
MIPOBEJICHUE KPAaTKOW (hPOHTANIBHOM Oece bl O BBHIIIOJHEHUIO U Pe3yJIbTaTaM OIBITOB CO BCEMHU (MM C
OTJIETTbHBIMH) YUYAIIIUMUCS; IPOBEPKY MUChbMEHHBIX 0T4eTOB. JIt00as paboTa, B TOM 4KCIIE U JOMAIIHUMA
SKCIIEPUMEHT, JOJKHA OBITh olleHeHa. 1 HakoHel, mpeiaraeMblil Kype IpeycMaTpUBaeT IIUPOKOe
pa3BHUTHE TAKUX JIOTUYCCKUX OTICPAIIUi MBIIIUICHHUS, KaK aHAIM3 ¥ CUHTE3, CpaBHEHHE U 00001IIeHNE,
BBIJIBMDKEHUE U MOJITBEPKICHUE UJIU OMPOBEPIKEHUE TUIIOTE3 U T. 1.

[Iporpamma paccuutana Ha 34 yaca B roj, 1 yac B HeZEIIO.

Lenan n 3aga4u M3y4YeHUus Kypca:

® [IOATOTOBUTH yUAITUXCS K U3YyYECHUIO HOBOT'O YU€OHOTO MpeaMeTa;

® CO37JaTh [TI03HABATEJIBHYI0 MOTUBALMIO K U3YYEHUIO HOBOT'O IIPEAMETA;

e cdopMupoBaTh IpeIMETHbIC 3HAHUS, YMEHUS U HaBBIKH (B MEPBYIO OUYepeb pacueTHbIEC U
AKCIIEPUMEHTAJIbHBIE), Ha KOTOPBIE HEAOCTATOYHO BPEMEHH MPU U3YUYEHUHU Kypca XUMUU
OCHOBHOM IIIKOJIBL,

® [I0Ka3aTh SIPKUE, 3aHUMATENIbHbIE, SMOLIMOHAILHO HACBIILIEHHBIE MN30/bl CTAHOBJICHUS U
pPa3BUTHUS HAYKU XUMUHU.

JlaHHBII KypC ITO3BOJISET:

® OIICHUTH POJIb U 3HAYEHUE XUMUYECKON HAYKH, CII0KHBIX U IPOTUBOPEUUBBIX MyTEH pa3BUTHUS
WJIeW, TEOPUN U KOHLEIIIMN COBPEMEHHON XUMUU;

® TIOAHATH BaXXHBIE MPOOJIEMBI OE€30MTACHOTO ¥ TPAMOTHOTO MCIIOJIb30BaHUS XUMHUYECKUX

® BEUIECTB U MaTEPHUAJIOB;

OIICHUTH IKOJOTHYECKH TPaMOTHOE MOBEJICHHUE B OKPYKAIOIIEM MUPE, PEIIUTh MPAKTUUECKUE
3aJla4d B IIOBCEIHEBHOM JKU3HHU,

MPEAYNPEAUTH SBJICHUS, HAHOCSIINX BPE 3J0POBbIO YETIOBEKA U OKPYKAIOILIEH Cpelie;
MIPOBOJIUTH UCCIIEAOBATEILCKHE U TPOCKTHBIE PAOOTHI;

0CO3HaBaTh BhIOOpA MTPOdeccuu, CBI3aHHOU ¢ XUMUEH;

MOHUMATh TJIO0ATBHBIC TPOOJIEMBI, CTOSIIUE TIEPET YETOBEUECTBOM (IPKOJIOTHUYECKUE,
SKOHOMHUYECKHE U CHIPHEBBIC);

e (opMuUpPOBaTH EAMHYIO ECTECTBEHHO - HAYUHYIO KapTHHY MUpPa HA OCHOBE MEKIIPEAMETHOM

WHTETpalyu.

Js mocTrkeHus 1enei CTaBITCs 3a4aun:

Oo0pa3zoBaTtenbHbIe:
- (GOopMHpOBAHHE CHUCTEMBl XHUMHUYECKHX 3HAHUM KaK KOMIIOHEHTAa €CTeCTBEHHOHAYYHOU
KapTUHBI MUDA.

PaspuBaromme:



- pPa3BUTHC JIMYHOCTHU OGY‘-IEIIOH_[I/IXCSI, nux HUHTCJUICKTYAJIbHOC )41 HPaBCTBCHHOC
COBCPUICHCTBOBAHUC, (I)OpMI/IPOBaHI/IC Y HHUX T'YMAaHUCTHYCCKUX OTHOIIIEHUN U DKOJOTHYECKU
11e1eco00pa3HoOro MoBeAeHMs B ObITY U B TPYJOBOU JESTENLHOCTH.

BocnurareabHblie:
- (opmupoBanue ymeHuN O€30mMacHOr0 OOpaIIeHHs C BEIIECTBAMH, HCIOJb3yeMBIMU B
MOBCETHEBHOM JKM3HU; BBIPA0OOTKA MOHUMAaHMsI OOIIIECTBEHHON MOTPEOHOCTH B Pa3BUTUU XUMUH,
a Takke (opMHpOBAaHME OTHOIIEGHUS K XHUMHHM Kak K BO3MOXHOW oOnactu Oymyuiei

IIPAKTUYECKOU EATEIbHOCTH.
B kauecTBe OCHOBHBIX MPUHLHUIIOB 0TOOpa MaTepHralia MOKHO BBIICIUTh CIEAYIOIINE: JOCTYITHOCTb,
MOCIIEI0BATEIHHOCTh, COOTBETCTBHE BO3PACTHBIM OCOOCHHOCTSIM, M MHTEpEeCcaM 00YyJaroIIuXcs,
KOMMYHHMKATHBHAs HAIPaBICHHOCTh. B COOTBETCTBHM € CIOKETHBIM 3aMBICIIOM YPOKU OOBEIMHEHBI B
paznensl. Pa3iensl comepikar pa3Hoe KOJIMYECTBO YPOKOB U COOTBETCTBYIOT YETHIPEM YICOHBIM
yeTBepTsAM. B cuuty ciennduku o0ydeHus: XuMuu OOJBIIMHCTBO YPOKOB HOCAT KOMOMHUPOBAHHBIIH
XapakTep, Korja Ha OJJHOM YPOKE MOTYT pa3BUBAThCS PA3IMUHbBIC BUJIbI I€ITEIbHOCTH.
OO0masi xapakTepucTHKa y4eOHOro npouecca. Ha maHHOM dTane BeAyIIUMH METOJaMU 00ydeHUS
MIPEIMETY SIBIISIOTCS: OOBSICHUTEIHHO-UILTIOCTPATHBHBINA U PEIIPOIYKTHUBHBIN, XOTS HCIIONB3YETCS U
4acTUYHO-TTOUCKOBBINA. CozeprkaHre MporpaMMBbl pealin3yeTcs yepes clieayrolrne o0pa3oBaTebHbIe
TEXHOJIOTHU:
* UH(pOPMALIMOHHO-KOMMYHHUKATHBHAS TEXHOJIOTHUS
* POEKTHASI TEXHOJIOTHS
* TEXHOJIOTUSI COBMECTHOM JIeATEIbHOCTH
* UTPOBAs ACATEIHHOCTD
* IPOOJIEMHO-TIOUCKOBAsI TEXHOJIOTHSI.
Ha ypokax ucnonbs3yroTcs 37€MEHTHI CAEAYIOMINX TEXHOJIOTHI: JINYHOCTHO -OPUEHTUPOBAHHOE
oOyueHue, o0ydyeHue ¢ npuMenenueM onopusix cxem, UKT, mpoekTHas AesTenbHOCTD.
Benymmmu ¢gopmMaMu opranuzanum y4eOHoii 1eATeJIbHOCTH SBIISIIOTCS WHIUBUTyalIbHAS,
rpynnosas, GppoHTanbHasi, napHas. s panuonanbHONH opraHu3aly yaeOHoro mnpoiecca 00bIoe
3HaYeHUE MPUAAETCS pean3anuu AU PepeHINPOBAHHOTO MOX0Aa K 00yJarOIIUMCS U YIETY
WHIUBUAYAIBHBIX OCOOEHHOCTEH.
Ucnonb3ytores cnenyronye GopMbl 00y4eHUsi: yIcOHBIC 3aHATHS, SKCKYPCHH, HAOIIOICHUS,
OTIBITHI, DKCIIEPUMEHTHI, pad0Ta ¢ y4eOHOMN U TOMOTHUTENFHOW TUTepaTypOid, aHAIIN3, MOHUTOPHHT,
uccueaoBarenbekas padbora, npeseHtanua. OnpenereHHOe MECTO B OBJIAJIEHUN JAHHBIM KypCOM
OTBOJHUTCS] CAMOCTOSTEIHLHON paboTe: MOATOTOBKA TBOPUECKUX padboT, cOOOIIeHNH, pedepaTos.

Caenenns 0 IVIAHUPYEMOM YPOBHE MOATOTOBKH 00y4YAIOIINXCH 110 KYpCY:

B pesynprare um3ydeHMs Kypca ydalquecs JOJDKHBI OBJIAAECTh CIHEAYIOIIMMHU YMEHHUSIMU
IeHCTBUSIMU .
JIMYHOCTHBIE
6 UEHHOCMHO-0PUECHMAUUOHHOU chepe

® YyBCTBO TOPJOCTH 3a POCCHUHCKYI0O XHUMHYECKYI0 HAyKy, T'yMaHW3M, OTHOILIEHHWE K TpPYAY,

LIEJIEYCTPEMIIEHHOCTB;

e (opmupoBaHHE IIEHHOCTH 3J0POBOTO M O€30MacHOr0 00pa3a KU3HU;

® YCBOGHHE TPaBWJI WHIUBUAYATbHOIO M  KOJUIEKTUBHOTO O€30MacHOr0 IOBEIEHUs
YpE3BbIYANHBIX CUTYALMIX, YTPOKAOIIUX KU3HU U 3JOPOBBIO JIIOIEH;

6 mpyooeoii chepe

® TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JlasIbHEHIIIEH 00pa3oBaTeIbHON TPAeKTOPUH;

6 no3HagamenvHol (KOZHUMUGHOIL, UHMEIIEKMYAbHOIL) chepe
e YMEHHE YIPaBJIATh CBOEH NTO3HABATEIBHON JESATEIbHOCTBIO;

e (opmHupoBaHHE OCHOB D3KOJOTUYECKOM KYIbTYPhl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO HKOJOTMYECKOIO MBIIUICHHS, PAa3BUTHE OIBITA HKOJOTMYECKH OPHUEHTHPOBAHHOMN

pedIeKCUBHO-OIICHOYHON U MPAKTUUYECKOU IEATENHHOCTH B )KU3HEHHBIX CUTYaIUsX.
MeTanpeaiMeTHbIe

e OBJAJETh COCTABJISIONIMMHU HCCIEAOBATEILCKOM U HpOeKTHOf/'I ACATCIIBHOCTH, BKJIHOYass YMCHHC



BUJIETh NPOOJIEMY, CTaBUTh BOIPOCHI, BBIIBUTaTh T'MIIOTE3bI, 1aBaTh ONPEACICHUS MOHATHUSM,
Kiaccu(uupoBaTh, HaOMOAaTh, MPOBOANUTH MPOCTEUIINE SKCIIEPUMEHTHI, J€1aTh BBIBOJBI H
3aKJIIOYEHHUs, CTPYKTYpUPOBaTh MaTepuall, OObACHATh, JOKA3bIBATh.

e yMeTh paboTaTh C Pa3IMYHBIMM UCTOUHUKAMH XMMUYECKOH MHpopManuu (Y4eOHUKOM, HAyqHO-
NOMYJISIPHON JIUTEpaTypol, CIOBapsAMU M CIPABOYHMKAMH), aHAJIM3UPOBATh HH(OpMaIHio,
peoOpa3oBHIBATh €€ U3 OAHOH (POPMBI B IPYTYIO;

e yMETh aJ€KBAaTHO MCIIOJIb30BaTh PEUYEBBIC CPENCTBA Ul JAUCKYCCHUUM M apryMEHTalUu CBOEH
MO3UIIMK, CPABHMBATH pa3Hble TOYKH 3PEHHUS, OTCTAaUBaTh CBOIO MO3HIHUIO, YBaKUTEIBHO
OTHOCHUTBCSI K MHEHHUIO OKPYKAIOLIHX.

IIpeaMeTHbIe
6 no3HasamenvHou cghepe:
® 3HATh XMMUYECKYIO0 CHMBOJIMKY: 3HAKM HEKOTOPBIX XUMUYECKHX 3JIEMEHTOB,
® 3HAaTh BaXHEHIIME XMMHUYECKHE IMOHATHS: XMMUYECKUH D3JEMEHT, aTOM, MOJIEKYJIa,

OTHOCHTEJIbHAS aTOMHAsl U MOJIEKYJIIpHAsi MAacChl, arperaTHOE COCTOSIHNE BEILECTBA.

YMETh Ha3bIBaTh HEKOTOPHIE XUMHUECKUE SJIEMEHTHI M COCTUHECHHUS;

YMETh OOBACHATh OTJINYHS (PU3UYECKHX SBICHUH OT XUMHUYECKUX;

YMETh XapaKTePH30BaTh CIIOCOOBI pa3/iesieH s CMECei, MPU3HAKH XUMUYECKUX PeaKIluii;

YMETb COCTABJIATh PACCKa3bl 00 yYEHBIX, 00 3JIEMEHTaX U BEIECTBAX;

YMETh BBIYHCIISATH MAacCCOBYIO JIOJIO0 XHMHUYECKOTO 3JIEMEHTa 10 (opMylie COeInHEHHS,

00BEMHYIO JI0JII0 Ta3a B CMECH, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MACCOBYIO JIOJIIO

IIpuMecen;
® yMeTb J]aBaTh ONpPE/IEICHUs U3YUYCHHbBIX IOHATHI,
® yMeThb OIuCaTh JAEMOHCTPALMOHHBIE M CAaMOCTOSATENIBHO IPOBEIEHHBIE XHMHYECKHE

9KCHEPUMEHTHI;
e yMeTh KiacCu(pUIMPOBATh U3YUYEHHBIE OOBEKTHI U SBICHUS;
® yMeTh JAeNaTh BHIBOABI M yYMO3AKIIOUEHHS W3 HAONIONCHUH, M3yYEHHBIX XUMHYECKUX
3aKOHOMEPHOCTEH,
® yMeThb IPOTHO3MPOBATH CBOMCTBA HEM3YUYEHHBIX BEIIECTB 10 AHAJIOTUU CO CBOMCTBAMHU
U3y4EHHBIX;
6 UEHHOCMHO — OPUEHMAUUOHHOIL chepe:
® aHANU3UPOBaThb M OIIEHHWBATh TOCIEJCTBHS JUIl OKpY)Karolled cpenbl OBITOBONH U
IIPOU3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKA, CBI3aHHOM C NepepadOTKOM BEIIECTB;
6 mpyooeoil cgpepe:
e o0palmarhcs ¢ XMMUYECKOH MOCYyA0H 1 1a00paTOPHBIM 000pYI0OBaHUEM;
® TPOBOAMTH XUMUYECKUH IKCIIEPHMEHT;

6 cthepe bezonacnocmu dHcusnedeamenbHOCmu:

® OCBOWTH IPUEMBI PAIIMOHAIIBHON OpraHU3alluy TPY/Aa Ha YPOKaX XUMHHU U MIPH
BBITOJIHEHUH JJOMAIIIHUX UCCIIE0BAHUIM.

® OKa3bIBaTh MEPBYIO MIOMOIIbh IPU OTPABJICHUSIX, 0’KOTAX U JPYTUX TpaBMax, CBI3aHHBIX C
BelIeCTBaMU U J1a00paTOPHBIM 000PYOBAHUEM.

YueOHO-MeTOAMIECKOE 00€ecIIeUeHHE:

Y4eOHO-MeTOANYEeCKHH KOMIIEKT
1. «Xumus. Beogusiit kype. 7 kiace»: meroanudeckoe nocodue/O.C. I'abpuensn, I'.A. Illunapesa. M.:
Hpoda, 2007.
2. Xumwus. BBogusiii kype. 7 kimacc: yue6. mocooue/O.C. I"'abpuensn, U.I'. Octpoymos, A.K.
Axnebunun. M: Jlpoda,2016.
3. Xumus. 7 kiacc: pabouast Tetpanb k yaueoHomy mocobduro O.C. INabpuensina u ap. «Xumusi. BBomHbIH
kypc. 7 knace» / O.C. I'abpuensn, I'.A. [llunapesa. — M.: [lpoda, 2016.
4. Anmux6eposa JI.}O. 3aanmaTenpHas XUMUS: KHATA )T YYAIIUXCS, yIUTEeH, poauTenei. - M.:
ACT - ITPECC, 1999.
5. DHIUMKIIONIEAMYECKHUI CIIOBaph I0HOTO XuMuKa. — M.: [legaroruka — npecc, 1997.



6. DHIUKIIONe IS XUMHUECKUX dJIEMEHTOB. Xumus / moj peaakiueit A.M. Cmonenckoro. — M.
Hpoda, 2008.

Menunapecypcsol:
1 http://www.dutum.narod.ru/element/elem00.htm (Pacckasbr 06 s1emenTax)
1 http://home.uic.tula.ru/~zanchem/ (3anumarenbHast XUMust)
1 http://chemistry.narod.ru/ (Mup xumrmn)
1 http://www.alhimikov.net/ (ITone3nast uadopMariyst Mo XMMHN)
1 http://www.alhimik.ru/ (AJIXUMUK)
1 http://wvww.xumuk.ru/ (XuMuK.ru - caiit o xumun)
1 http://webelements.narod.ru (WebElements: oHiaiiH - CipaBOYHUK XMMHUYECKHUX 3JIEMEHTOB)
"1 http://maratakm.narod.ru (BupryanbHas xumudeckas mkosa)
1 http://all-met.narod.ru (3anumarenbHas XUMUS: BCE O METaJLIax )
1 http://experiment.edu.ru (Komtekuus «EcTecTBeHHOHAYYHbBIE SKCIICPUMEHTBDY: XHMHUS)

MartepuajibHO-TEXHHYECKOE H HH(POPMALIMOHHO-TeXHHYECKOoe o0ecneyeHue:
e Crenuanu3upOBaHHBIN KJIACC XMMHH (JJAOOpaHTCKAas, BBITSDKHON 1IKad,
CIICIIMAJIU3UPOBAHHBIE CTOJIbI, HEMEJIOBas JOCKA).
e CreHAsnl:
-«lIepuonnyeckas cucrema .M. MeneneeBa»
-«Tabnuua pacTBOPUMOCTH»
-«Kmaccudukarus HEOpraHUIECKUX BEIIECTBY
-«OCHOBHBIE eIUHUIIBI U3MepeHus B cuctreme CH»
-«MHauKkaTopb»
-«TexHuka 0e30aCHOCTH
-IlopTpeThl yueHbIX-XUMHKOB
e  XuMHYECKOE 000PYIOBAHUE U PEAKTHUBHI.

Conep:xanue kypca «Hyaeca Xxumum»

IIponeneBTMUECKUI KypC XUMHH COCTOUT U3 YETBIPEX TEM.

1. Tema «Xumua ¢ uenmpe ecmecmeosnanusn» (11 uacos) axTyamM3upyer XUMHUYECKHUE 3HAHUS
y4almxcs, NoJy4eHHbIE IIPYU U3Y4EHUH TIPUPOIOBEACHUS, ONONoruH, reorpaduu, GU3MKu U APYyrux HayK O
NIPUPOJE. DTO YMEHBIIAET NICUXOJIOTMUECKYIO Harpy3Ky, BOSHUKAIOIIYIO C TIOSIBJIICHUEM B 8-M KJ1acce HOBOTO
IpeMEeTa, TO3BOJISIET 3aMEHHUTh CBS3aHHBIE C ITUM TPEBOXKHBIE OXHJAHUS Ha IOJIOKUTENIbHBIE AMOLIUU
BCTPEYM CO CTapblM 3HAKOMBIM. llapayiensHO NMPOBOAWTCS MBICAL 00 HMHTErpUPYIOLIEH POMM XUMHU B
CHCTEME ECTECTBEHHBIX HayK, 3HAYMMOCTH 3TOTO MpeaMeTa ISl YCHEIIHOIO OCBOEHHSI CMEXKHBIX IPEIMETOB.
Takast Mexxnpe/MeTHast HHTErpamus cnocoOCTBYeT (JOPMHUPOBAHHIO €IMHON €CTECTBEHHOHAYYHOMH KapTHHbI
MHpa ye Ha HauaJIbHOM 3Tare U3y4eHus! XUMUU.

PaccmatpuBaroTcst HOHATHS — SKCHEPUMEHT, HaOII0/IeH!e, U3MEpEHHe, ONMCaHKe, MOJICTTMPOBAHNE,
TUIOTE3a, BBIBO/L.

Jns oTpabOTKM MpakTHMYECKUX YMEHHMH YYallMXcsi OTOOpaHbl HECIOXKHBIE U TCHXOJOTUYECKU
JIOCTYITHbIE [UIsl CEMUKJIACCHHKOB JIaOOpaTOpHbIE M MpPaKTHUECKHE pPabOThl, KOTOPbIE 3HAKOMBI MM TIO
HAYaIbHOMY KYpPCY €CTECTBO3HAHMS M JPYIMM €CTECTBEHHBIM JUCLIMILUIMHAM: O3HAKOMIIEHHE C HECJIOKHBIM
nabopaTOpPHBIM 000pyI0BaHHEM (YCTPOMCTBO IITATHBA, HATPEBATEIBHBIX MPHOOPOB, XUMHUECKOW TOCY/IBI,
KOTOPYIO OHHM NMPUMEHSUI paHee), MPOBeeHUEe MPOCTEHUIINX onepanuii ¢ 000py10BaHUEM U BEIECTBAMHU
(mpaBuIia HarpeBaHus, (pUKcalusl pe3ysIbTaTOB HAOMIOJAEHUS M MX aHAIU3 U T. [.). DTOW LEMH CIIOCOOCTBYET
NPEeyCMOTPEHHBI B Kypce JOMAIIHUM XMMHUYECKU SKCIIEPUMEHT, KOTOPBIH MOJHOCTBIO COOTBETCTBYET
TpeOoBaHUSAM O€30MaCHOCTU MPH €ro BBHIMOJHEHUH M BKJIIOYAET YIIEAUIME HbIHE U3 MPAKTHUKA OOy4YEHUs



XUMHH  JKCIEPUMEHTANIbHbIE pa0OThl JIOHTUTIOAHOTO (MPOJOJLKUTENIHHOTO IO BpPEMEHH) XapakTepa
(BBIpaIMBaHNE KPUCTAILUIOB, HAOIOICHHE 32 KOPPO3HUEH METAILIOB).

2. Tema «Mamemamuueckue pacuemult 6 xumuuy (9 uacos) no3BoIseT OTPAOOTATh pACUCTHBIE
YMEHWUSI, CTOJIb HEOOXOIMBbIC MPH PEIICHUN XUMUYECKUX 3314, B TIEPBYIO OYepe/lb HA HAXOXKJICHUE YacTH
LeJI0ro (MaccoBast 10711 AJIEMEHTA B CIIOKHOM BEIIECTBE, MAcCOBast M 00bEeMHast O KOMIIOHEHTOB B CMECH, B
TOM 4HMClie ¥ Jois mpumeceld). Kak BHUIHO, BHUMaHWE oOpalaeTcss He CTOJNBKO Ha XHUMHIO, CKOIIBKO Ha
MaTeMaTHKy.

3. Tema «Aenenusn, npoucxooauwgue c eewgecmeamuy (11 uacos) akryanuzupyeT 3HaHUS YYAIIUXCS O
(GU3MYECKNX W XUMUYECKUX SIBJICHUSX, TOJYYEHHBbIE Ha YpOKax MO JIPYrUM IpeAMeTaM, TOTOBUT HUX K
W3yYEHHIO XUMUYECKOTO MPOIIECcca Ha CIITYIONICH CTYIICH! 00yICHHS.

3. Tema «Pacckazvl no xumuuy (3 4acos) BKIIIOYACT HHTEPECHBIC CBEICHUS O PYCCKUX XMMHUKaxX, 00
OT/EJBHBIX BELIECTBAX U HEKOTOPBHIX XUMUYECKUX PEAKIIUSIX.

B kypce moutu He 3aTpOHYTHI TpeOOBaHUS CTaHIApTa XUMUYECKOro OOpa3oBaHUS JJIsi OCHOBHOM
IIKOJTBI, HATIPUMEP CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB M ()OPMYITBI BEIECTB CEMUKIIACCHUKHU y4aT TOJBKO TI0
KEJIaHWI0, HE MPEIyCMOTPEHO COCTaBiIeHHE (POpPMyN BEIIECTB M YPaBHEHHM XUMHUYECKHX pPEaKIIWii,
KOTOpBIE SIBJISIFOTCS. MATEPUAIOM JIJIsl U3YUEHHSI B 00513aTEIIbHOM KypCe XUMUH.

Y4edHO-TeMaTHUYeCKOe NMJIAHHPOBAHME

B Tom umncie Beinmoninenue Dopmbl
Ne KoJu-Bo Ha: NMPAaKTHYECKON | KOHTPOJIsA
Conep:xaHue TeMbl
n/n YacoB | 3aHAT | pe3epB YacTH (KoHTp.
us NPOrpaMMbl padoThI)
1 Xumus B IEHTPE 11 11 2
€CTECTBO3HAHHUS
2 MaremaTuka B XUMUH. 9 9 1 1
3 SIBnenus, npoucxoasmue ¢ 11 11 3 1
BEIIECTBAMH.
4 Pacckasbl o xumuu 3 3
Bcero gacos 34 34 6 2







KajeHgapHo-TeMaTHUYEeCKO€E IJIAHMPOBAHHE

YVA.
JlesiTeIbHOCTH
= DJIEMEHTHI
= Tema y4aluuxcs
= Tun CoJlepKaHus Bun Hara
= 3aHATHUS Hara o
S 3aHs- ( onopHBbIE U KOHT - 1o
o TS aKTyaJIbHBIC podst [To3naBaTenbHbIE PerynstuBubie KomMMyHHKaTHBHBIE y dakry
~ 3HAHMS)
Tema 1: Xumus B neHTpe ecrecrposHanus (11 yacon)
o OcBoenune 6a30BbIX
) €CTECTBEHHOHAYYHbBIX
& . CamocTosTeNnbHO Cnymats 4 cabllaTh
o | llpenmer xumumn. 3HAHUN, HEOOXOJJUMBIX
Beenenue. |Z 3 . 00HapyXUBaTh ApyT Apyra, 1 nenens
= o Tenawu BemecTsa. JUISL TAJIbHENIIEero
1 | Yro m3ydaer |= I N TEKy y4aeOHyI0 pobIieMy, JIOCTATOYHO TOJTHO U | CEHTSAOP
£ o CaoiicTBa > | u3ydeHus N
XUMHSL. 2 o 10102071 BBIIBUTATh BEPCUU €€ TOYHO BBIPaKaTh CBOU S
S. | BEIEeCTB. CUCTEeMAaTUYECKUX KYypCOB
= pemeHuA MBICJIN
S €CTECTBEHHBIX HAayK
Habmonenue xak
OCHOBHOW METOJ
= | MO3HAHUA U
= | ycioBus €ro
S . Ciymats ¥ CplaTh
% | IpOBEICHHUS. CBepsTh CBOU JEHCTBUS
Habmonenue, | o Ocy1ecTBIATH Apyr apyra, 2 "Henens
2 | I'unoresa. TEKy C LENBIO U TIPU
2 | DKCIIEPUMEHT, | S > | “ccienoBaTeNbCKyIO JIOCTATOYHO TOJHO U CEHTSIOp
2 | DKCIIepUMEHT. 10107071 HE00X0IUMOCTH
U3MepeHne o JeSITebHOCTD TOYHO BBIPAKaTh CBOU o
= | JTabopaTopwus. HCIIPABJIATH OMIMOKHU
w MBICITH
= | Cocobst
2 | pukcnposaHus
& | pe3ynbTaToB
O | skcmepumvenTa.




Monpenu kak

= . Cnywarts 4 cablarh
5 abcTparupoBaHHbBIE CBepsiTh CBOM JCHCTBUS
= OcymecTBISITh JIpyT Opyra, 3 "Hexnenst
MopnenupoBa |= & KOIHU U3YYaeMbIX | TEKY C LIeJIBIO U IIPU
=% > | MCCIIeI0BaTENbCKYIO JIOCTaTOYHO IOJHO U CEHTSIOp
HUE = o OOBEKTOB U i HEO0OXOIMMOCTH
2 4 JeSITeNIbHOCTD TOYHO BBIPa)KaTh CBOU s
o ¢ npoueccos. UCIIPABIIATH OMIHUOKU
= MBICITH
C T
3HAKOMCTBO C JlaboparopHbIit
1abopaTOPHBI IITaTUB, KOJIOBHI,
. Cinymarp 1 CIblaTh
M = | MPOOUPKHU, XUMHY. CBepsiTh CBOH JCHCTBHS
s Ocy1ecTBIATH JIpyT apyra, 4 nenens
00opyZl0oBaHU |¥ | CTaKaHBbl, TEKy C LIeNIBIO U TIPU
2 > | MCCIeI0BaTENbCKYIO JIOCTATOYHO TOJHO U CEHTSIOp
em. [lpaBuna |z — MeH3ypKH, 10007051 HEO0OXOUMOCTH
5 o JeSITeNIbHOCTD TOYHO BBIPA)KaTh CBOU s
TEXHUKHU £ § unmmps, UCIPABIIATH OMIUOKU MBLCIHL
6esomacuoct | &G dapoposbie
u = 9 qamku.
. Habmonenue.
YcTpoicTBo M
= | YCTpPOHCTBO . Crnymarth ¥ CblIaTh
u paboTa S CBepsTb CBOU ACUCTBUS
¥ | CHUPTOBKH H OcyiecTBiATh JIpYT IpyTa, S Henens
CIUPTOBKU. | TEKy C IIeNBI0 U TIPU
5  MpaBuiIa > | “ccienoBaTeNnbCKYIO JIOCTATOYHO TOJTHO U CEHTSIOp
HabGmonenue |5 o J11050%4 HEOOXOIUMOCTH
N E & obpamienus ¢ JeSITeNIbHOCTD TOYHO BBIPAKATH CBOH s
3aropsmet  |% g UCIPABIIATH OMUOKU
o 8.9 HarpeBaTelbHBIMH MBICTTH
CBEUOU =S
npudopamu
XUMUYECKUI
® | QJIEMEHT U
= OcBoeHne 6a30BbIX
T | XUMHUYECKHEC
= €CTECTBEHHOHAYYHBIX
o . . MOCTOSITEITbH JyIIaTh U CIBIIIATH
3HAKHU CaMocTosTenbHO C a c a
P 3HAHU, HEOOXOJUMBIX
Xumuyeckue | 2 | Xummudeckue . 00HapyXUBaTh IpYT Ipyra,
o TEKy | I JaTbHEHIIeTro 1 Henmens
3HAKU U 2 | GopmysI N - yueOHy0 npoliemy, JIOCTATOYHO MOMHO M| " - o
bopMyIIBI. T | Uugexcel u Y1 BBIIBUTATh BEPCUU €€ TOYHO BBIPAKaTh CBOH p
= CHUCTEeMAaTHYCCKUX KYypCOB
= | K09 PUIIUEHTHI. peteHus MBICITH
= €CTECTBEHHBIX HAYK
2 | Ilpocteie u
% | CIIOXKHBIE
®)

BCIICCTBA.




IlonsTHs «aTom»,

«MOJIEKYJIa»,
nepu
s «HOoH». OCHOBHBIE
= oy
= MOJIOKEHMS
< 8 ecKa
I aTOMHO- OcyiecTBIATh CpaBHEHUE . Caymate ¥ CibIIaTh
S % MONEKYIAPHOTO 8 U KJIacCU(PHUKAIUIO CBepATE CBOH AICHCTBHA ApyT Apyra
Xumus u g B yip IIPOB ’ C LENbIO U IIPU PYT IPyTa, 2 Henend
S & y4YCHHS. CaMOCTOSITENILHO BbIOMpast JIOCTATOYHO TTOJHO U
buznka o epka HE00XOIUMOCTH OKTSOPS
& g Huddyzus. KpUTEPUHU JUIS YKA3aHHBIX TOYHO BBIPA)KaTh CBOU
= 8 3y . UCTIPABJISATH OIIUOKH
Z 3 BbpoyHnoBckoe o JIOTHYECKUX Ollepanuil MBICITH
Q E JOBHIKCHHUE.
=l = pa3n
« o Kpucrannmueckue o
U
& § PCLICTKH TBEPAbIX y
> O BEIIECTB.
[Tonsitue 06
»s| arperaTHoM nepu
E COCTOSIHUH o4
= 3 BellecTBa. ecKa
= OcyiecTBIATh CpaBHEHHE . Cnymarts u cablIaTh
= g lazoobpasuble, A CBepsTh CBOU NEHCTBUS
Arperarupie  |F 3 U KJIaCCU(PHUKAIUIO, JpYT IpyTa,
2 3 KUIKUE U poB C LIeJIbIO U IIpU 3 Henens
COCTOSIHUS o A CaMOCTOSITENIHO BbIOUpast JIOCTaTOYHO IMOJTHO U
8. ¢ TBepAble epka HE00X0IMMOCTH OKTS0pA
BEIIIECTB. S KPUTEPHUH TSI YKa3aHHBIX TOYHO BBIPA)KaTh CBOU
> H BelecTBa. 3y N HCIIPaBJISATH OMIMOKHU
a2 32 JIOTHYECKUX OTepanuit MBICTTH
2 9 Kpucrannuueckue | mo
o g u amop(¢HbIe pasnx
. g TBepabIe ey
> g BEIIECCTBA.
» OIEMEHTHBIN
s nepu
T COCTaB
o O oIy
~ & IeO0JIOrHYeCKUX ecKa
= 3 COCTaBHBIX YacTei OcyliecTBIISITE CPaBHEHUE . Ciymate U CIbpIaTh
g 5 A CBepsTh CBOU ACUCTBUS
S & IUIaHETHI. U KJ1acCU(pUKAIHIO, JpyT Opyra,
XUMHA U o A pOB C LIENBIO U TIPH 4 penens
2. ¢ Munepansl n CaMOCTOSITENILHO BHIOMpast JIOCTATOYHO TOJHO U
reorpadus = o epka HEO0OXOIUMOCTH OKTSIOpst
= H TOpHBIE OPOIBI. KPUTEPHUH ISl YKa3aHHBIX TOYHO BBIPAKaTh CBOU
g, g 3y . HCIPABIIATH OMNOKU
_% o Ux o JIOTMYCCKUX OIlepanuu MBICJIM
o E Kiaccuukanus u
g 0 pas3z
8. & CcocTaB.
> J ey




XUMHUYECKUN
COCTaB >KUBOH

x
=
e
[+~
2 | KICTKH:
& | HeOpraHu4ecKue
3 nepu
T | M OpraHUYeCKHe
) oIn4
5 | BellecTBa.
(=¥ ecKa @opMHUpPOBATh HABBIKH
Q@ | buonoruueckas . 2 "Henens
8 OJ1b BOJBI B b [Ipeo6pa3oBbIBaTH CBepsTh CBOM JEHCTBUS | y4eOHOTO oGS
10 Xumus u ; iHBOﬁ npoB | HH(MOPMALIUIO U3 OJHOTO C IEIIBIO U TIPH COTPYJIHUYECTBA B p
Ouomorus. 2| crerke epka | Bua B Ipyroi (TEKCT B HEO00XOIUMOCTH xoje
= ) 3y TaOIUILY) HCIIPABIIATH OIIUOKU WHIUBUTyaJIbHOU
2 buonornueckoe
) o paboThI
2. | 3HAYCHHE KHUPOB,
S pas3z
z OeIIKOB, YPUPHBIX o
_a Macell, yriieBogoB y
o ’S ¥ BUTAMHHOB JUIs
=
2 S JKH3HE/ATEIBHOCT
> A u OpraHu3MOB.
[TonsTue o
Ka4eCTBEHHBIX OcBoenune 6a30BbIX
€aKIUAX KaK O €CTECTBEHHOHAYYHBIX
o | peakh . Y1 CaMocCTOsTETHHO Cnymarth 1 CIBIIIaTh
O | peakIusx. 3HAHWUIA, HEOOXOJUMBIX
KauecTBennsl |3 . . 00HapyXUBaTh IpYT Ipyra,
S | AHamuTHUECKUil TeKy | JUIS JaJbHEUIIEero 3 Henens
11 | e peakuuu B 2 y4aeOHYyI0 pobIieMy, JIOCTaTOYHO TOJTHO U
= | odpdexr. IUH | U3y4eHUs N HOSIOPsT
XHUMUH. = BBIIBUTATh BEPCUU €€ TOYHO BBIPAKaTh CBOH
% | Ompenensemoe CUCTEeMaTUYECKUX KYypPCOB
2 w pelreHus MBICITH
&' g BEIECTBO U €CTECTBCHHBIX HAYK
=
O § peaKTHB Ha HEro.
™
Tema 2: MaremaTuka B Xumuu. (9 4acoB)
OtHOCHUTENbHAS
°© aTOMHas 1 OcBoenne 6a30BBIX
5 dopMupoBaTh HABBIKU
OtHocutenb | R MOJIEKYJIsIpHAsI €CTECTBEHHOHAYYHBIX .
) N CBepsTh CBOM JICUCTBUS | yueOHOTO
Hast T Z| Macchl M MX 3HAHWW, U3BJICKATh
w TEKy C IIENBI0 U TIPH COTPYJTHUYECTBA B 4 Henens
12 | aromHas u < | OlpenencHue ¢ > | mHpOpManuIo, 1e1aTh
E I 1105044 HEOOXOINMOCTHA xone HOSIOPsT
MOJICKYJIIPH | 3 | MCIIOJIb30BaHUEM JIOTUYECKHUE BBIBOJBI U .
() UCIIPABIIATH OIUOKU WHIUBUAYATBHON
ast Macca. X tabmuiel [1. W. BBIYHCIIEHUSA
B paboThl
o Menneneesa.




Iloustue o
MAacCOBOH J10J1€

KOMIIOHEHTA
ra3oBOU CMECH 10
ero o0beEMHOM

BBIYMCIICHUSA

HCIIPABJIATH OIINOKH

VHIMBUYyaIbHON
paboTsl

= | XHMHYECKOTO
= | DJIEMEHTa U €€
S OcBoeHue 6a30BbIX
& | pacyer 1o @opMHUpOBATh HABBIKH
MaccoBas o €CTECTBEHHOHAYYHBIX .
e | bopmyne . CBepsTh CBOM JICUCTBUS | y4eOHOTO
JIOJIst ) 3HAHUM, U3BJICKATh
@ | BelleCTBa. TEKY C LENbIO U TIPU COTPYAHUYECTBA B 1 Henens
13 | snemeHTa B o 2 | mHbOpMaIHIO, AeNIaTh
= | Haxoxnenue 1000401 HEOOXOAMMOCTH xozae nekaops
CJI0’KHOM = JIOTHUYECKHUE BBIBOJIBI K .
= | dopmyss UCIIPABIIATH OIUOKU WHIUBUAYATBHON
BEIIIECTRBE. = BBIUHCIICHHS
4 | BELIECTBA 110 padoThI
¥ | 3HaYCHUSAM
O | maccoBbIX moieit
00pa3ymoIIux ero
3JIEMEHTOB.
s | IloHSATHE O YKCTOM
= | BEIIECTBE H O
Yperbe § cmecu. Cmecu CaepsTh cBOU aeiicTBus | JloObIBaTh
14 | Bemectsa u Q | rasoobpasHsie, TeKy | OCyIlecTBISATh CPABHEHHE | C LIETBIO U NPU HEJIOCTAIOLLYIO 2 Henens
oMecH = | )KUAKUE W TBepJble | MUH | U KTacCHHUKAIUIO HEOOXOMMOCTH HH(POPMAIIHIO C nexaopst
' & | Cmecu UCIPABIIATH OMUOKU MTOMOIIIBI0 BOIIPOCOB
Z | romorenusie 1
= TeTePOTreHHbIE.
OO6bemHas 101t
= | KOMIIOHEHTa
T | ra3oBOil cMecH.
S OcBoenue 6a30BbIX
% | CocraB Bo3nyxa ®opMupoBaTh HABBIKU
o €CTECTBCHHOHAYYHBIX .
S | ¥ IpUPOAHOTO . CBepsTh CBOM JEHCTBUS | y4eOHOTO
OObemHas o 3HAHUM, U3BJIEKAThH
& | rasa. TEKy C IIENBI0 U TIPH COTPYJTHUYECTBA B 3 Henmens
15 | monsi raza B S 2 | mabOpMaIHIO, AeNIaTh
T | PacueT 00neEMa 0097071 HEOO0XOINMOCTH xoJze nexaopst
CMeECH. = JIOTUYECKHUE BBIBOJIBI U
=
[fa)
o,
4
H
O

70J1e 1
Ha000pOT




MaccoBas gois

BEIIECTBA B
< OcBoeHue 6a30BbIX
o) pactBope. @opMHUpOBATh HABBIKU
2 €CTECTBEHHOHAYYHBIX .
MaccoBas S | Pacroputens u . CBepsTh CBOM JEHCTBUS | y4eOHOTO
J0J1s1 - pacTBOpEHHOE Teky | oo i, H3BIICKATH C LIEJIBIO U IIPU COTPYJHUYECTBA B 4 nenens
16 5 I Y nHpopMaIuto, 1e1aTh P Py
BElIeCTBA B | £ | BEIIECTBO. 10002071 HEO00X0IUMOCTH xoJe JeKadpst
3 o JIOTUYECKHE BBIBOJIBI U .
pacTBope. & | Moaudukanuonx UCIIPABIIATH OIUOKU WHJIMBUIYJIbHOU
= BBIYHCIICHUS
S bI€ pacyueTsl ¢ paboThI
HCII0JIb30BAHUEM
ATUX MOHSATHH.
MaccoBas 1o
MIPUMECH B
xR
= obpa3siie
S | HCXOIHOTO OcBoenune 6a30BbIX
= @opMHUpPOBATh HABBIKH
o | Bemecrtsa. Pacuer €CTECTBEHHOHAYYHBIX .
° . CBepsTh CBOM JEHCTBUS | y4eOHOTO
MaccoBas S | Macchl 3HAHUM, U3BIIEKATH
2 TEeKy C LIEJIBbIO U IIPU COTPYJIHUYECTBA B 2 Henend
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