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Conep:xxanue y4eOHOro Kypca

I'maBa I. Xumus B IeHTpe €CTECTBO3HAHUSA

[Ipenmet xumun. XumMus — 4acTh €CTECTBO3HAHUS. B3aMMOOTHONIEHNS YE€JIOBEKA U OKPYKAFOIIETO
mupa. [Ipeamer xumnu. @usnyeckue tena u Bemecrsa. CBoiicTa BemecTs. [I[pumenenue BenecTs Ha
OCHOBE MX CBOMCTB.

HaGntoneHue u SKCIepUMEHT KaK METOJIbl M3YyUeHHsI €CTECTBO3HaHUS M XxuMuU. HabmoneHue kak
OCHOBHOM METOJ] MO3HAaHMs OKPY’KaIoLIEro MHpa. YCIOBHUS NpoBedeHUs HaOmoneHus. ['umnoresa.
OkcnepuMeHT. BoBoa. Ctpoenue mutamenu. JlabGopatopust u obopynoBanue. MopaenupoBaHHE.
Monens, MoaenupoBanue. OcoOOEHHOCTH MOJENUpOBaHus B reorpaduu, pusuke, Onosoruu. Mozenu B
Oouosornu. Mymspku. Mojenn B Qusuke. DnektpodopHas MamuHa. ['eorpadguueckue MOJIENH.
XUMUYECKHE MOJIEIN: TMpeAMETHbIE (MOJENM aTroMa, MOJEKYJ, XUMHUYECKUX M MPOMBIIUIEHHBIX
MIPOU3BOJICTB), 3HAKOBBIC, WM CHUMBOJBHBIC (CHMBOJIBI 3JIEMEHTOB, (JOPMYIBI BEIIECTB, YpaBHEHUS
peaKIuii).

Xumuueckue 3Haku U (Gopmysbl. XUMUYECKHH 3iIeMeHT. XuMH4yeckue 3Haku. Mx o0o3HaueHue,
Ipou3HoleHne. Xumuueckue (opmynsl BemecTB. llpoctbie u cioxHble BemiectBa. MHnekcsl u
kodpdunmentel. KauecTBeHHBI M KOJWYECTBEHHBIH COCTaB BemlecTBa. XHMHS U (U3HKA.
VYHUBEpCaNbHBII XapakTep IOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOM Teopun. IloHATHSA «aTOM»,
«MoJIeKyJay, «1oH». CTpoeHue BeuiecTBa. Kpucrammdeckoe COCTOSHNAE BELIECTBA.

Kpucrannuueckue pemetku TBepablx BemiecTB. Auddys3us. BpoynoBckoe nemxkenue. BemecTa
MOJICKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTpPOEHHs. ArperatHble cocTosHus BemiecTB. lloHstne 00
arperaTHOM COCTOSIHMM BemlecTBa. DuU3nueckue U XUMHUYECKUe siBJIeHHs. ['a3000pa3Hble, KHUIKHE U
TBEp/Ible BellecTBa. AMOp(HbBIE BEIECTBA.

Xumusi u reorpadus. Ctpoenue 3emiu: sapo, MaHTus1, kKopa. Jlutochepa. Munepaisl U ropHbie
nopoJpl. MarMatuueckue M ocafouyHble (HEOpraHMYeckrue U OpraHndeckre, B TOM YUCIIe U TOPIOYHe)
MOPOJIBI.

Xumus u Ouonorus. XuMHUYECKHI COCTaB KUBOW KIIETKU: HEOpraHWMYeckue (Bojia 1 MUHEPAIIbHbIC
COJIM) U OpraHuyeckue (OeNKu, KUPHI, YIIEBOAbl, BATAMUHBI) BelllecTBa. buonornyeckas posib BOIbI B
xuBoH kieTke. dotocunres. Xnopoduiul. buonsoruueckoe 3HaueHUE KUPOB, OETKOB, IPUPHBIX Macell,
YTJIEBOJIOB U BUTAMHHOB JJIs )KU3HEEATEIIbHOCTH OPraHU3MOB.

KauectBennbie peakiuu B xumuu. KauecTBeHHbIe peakiuu. Pacno3HaBaHue BEIIECTB C MOMOUIbIO
KaueCTBEHHBIX peaklMil. AHaIUTHYeCKUi curnai. OnpenensieMoe BEECTBO U peaKTUB Ha HETO.

I'eorpaduueckue mMonenu (riodyc, kapra). buonornueckue momenu (Myms>KH OpraHOB M CHUCTEM
OpraHOB PacTEHUH, KUBOTHBIX U YesoBeKka). PU3NYecKue U XUMUYECKUE MOJAENIN aTOMOB, MOJIEKYII
BEIIECTB U KPUCTAIIIMUECKUX pereToK. OObeMHbIE U IApOCTEPKHEBBIE MOETN BOABI, YTICKUCIOTO U
CEPHUCTOTO ra3oB, MeTaHa. OOpa3iibl TBEPABIX BEIIECTB KPUCTAIIIMYECKOTO CTPOCHUSI.

Mopenn KpucCTaJUIMUECKUX peleTok. Boaa B Tpex arperaTHbIX cocTOsHMsIX. Konmekuus
KPUCTAINIMYECKMX M aMOp(HBIX BemecTB M u3nenuil m3 Hux. Kosmneknus MuHepanoB (j1a3ypwr,
KOPYHJ, XaJbKOMHUPUT, GII0OpUT, TanuT). Komekius ropHbIX mopoj (TpaHUT, pa3audHble (HOPMBI
KaJIbLIuTa — MeJI, MpaMop, U3BeCTH:K). Komekuus roprounx uckonaemsix (HeQTh, KAMEHHBIN yTOJb,
CJIaHIB, TOpD).

I'nasa II. MaTemaTnka B XuMuu

OTtHocuTenbHasE aTOMHasE Macca 3jaemMeHTa. MonekynspHas Macca. OnpezeneHne OTHOCUTEIbHON
aTOMHOM MacChl XHMHYECKHX d3yemMeHToB 1o Tabnume J[. WM. MengeneeBa. Haxoxmenue
OTHOCHUTEIILHOW MOJICKYJISIPHOM Macchl MO (hopMylie BEelIeCTBA KaK CyMMBI OTHOCUTEIBHBIX aTOMHBIX
Macc, COCTaBIAIOIINX BEIIECTBO XUMHUECKUX IJIEMEHTOB.

IlonaTre 0 MaccoBOi A0J€ XUMHUYECKOIO 3JEMEHTA (®) B CJIOXHOM BELIECTBE M €€ pacyder II0
¢dbopmyre BemectBa. HaxoxaeHue ¢GopMyIibl BeIECTBa [0 3HAYEHUSIM MaCCOBBIX J10JIel 00pa3yronux
€r0 3JIEMEHTOB(UIS IBYX4acOBOI'O U3YUYEHHUS Kypca).

Uucteie BemectBa. Cmecu. [ereporeHHble W TOMOTEHHbIE cMmecH. ['a3000paszHbie (BO3IYX,
MPUPOAHBIN Tra3), kuakue (HedTh), TBEpAble cMecH (TOpHBIE MOPOJbI, KYIHMHAPHBIE CMECH U
CUHTETUYECKHE MOIOIINE CPEJICTBA).

Ob0bemuas gons raza B cMmecu. OmpeneneHue oObemHOM monu rasa (¢) B cmecu. CocraB
aTMoc(epHOTO BO31yXa M MPUPOJHOTrO raza. Pacder obbema moyim raza B CMECH IO €r0 00BeMY H
Ha000POT.



MaccoBass nons BemectBa (®) B pactBope. Konmenrpanus. PactBopurtenb u pacTBOpeHHOE
BELIECTBO. Pacdyer Maccel pacTBOPEHHOIO BELIECTBA II0 MAacce pacTBOpa M MacCOBOH J0J€
PacTBOPEHHOTO BEILIECTBA.

[loHsiTHE O YMCTOM BellecTBE M NMpUMecH. MaccoBast 1oisi mpuMmecH (®) B oOpasle MCXOJIHOIo
BemiectBa. OCHOBHOE BEIECTBO. PacueT Macchl OCHOBHOIO BELIECTBA IO MAacce BELIECTBA,
COJIEPIKaLLET0 ONPENEIEHHYI0 MAaCCOBYIO JIOJIIO IPUMECEH.

I'naga III. SABnenus, npoucxonsuue ¢ Beuiectamu (11 )

Paznenenune cmeceil. CriocoObl pazaeneHust cMeceil 1 ouucTka BeuecTB. HekoTopele mpocreiime
CrocoOBl pa3/ielieHusl CMeced: IMpOCEeuBaHHE, DPAa3JEICHUE CMeced IOpOIIKOB JKele3a U CepHl,
OTCTaMBaHUE, JEKaHTalus, LUEHTPU(PYIUpOBaHUE, Pa3/eICHUE C TOMOIIbIO JEIUTEIFHON BOPOHKH,
¢unbTpoBanue. PUIbTpOBaHKE B JabopaTtopuu, ObITY U Ha npousBojcTBe. [loHsaTue o punpTpare.

Ancop6uus. [lonstue 06 agcopOuuu u ajncopOeHTax. AKTHBUPOBAHHBIN YToJib KaK BaKHEUIIMH
ancopOeHT. YCcTpoiicTBO npoTuBorasa. JucTuiuisus, win neperouka. Juctmmsanus (neperoHka) Kak
npolecc BBIJCNEHUs BeIIeCTBA M3 JKUAKOM cmecH. JlUcTwimupoBaHHas BoJa W oOjacTu ee
npuMmeHenus. Kpucrtannuzanus win BeinapuBanue. Kpucraminsanus v BellIapuBaHUE B Ja00OpaTOpUU
(xpuctamumsaropsl ¥ ¢apdopoBble yalmlkd Ui BelapuBaHus) M npupoxe. I[leperonka nedtu.
Hedrenpoaykrsl. @pakiimoHHast IeperoHka *KHUAKOro BO3IyXa.

XUMUYECKUE peakLuu. Y CIOBUS IPOTEKAHUS M MIPEKPALLEHUS XMMUUECKUX peakiuil. XuMHUUECKHe
peakLuy KaK MpoLecc MPeBpaIeHHs OJJHUX BELIECTB B IpyrHe. Y CIOBUS MPOTEKAHUS U MPEKPALLCHUS
XMUMUYeCKHX peakiuil. ConpuKocHOBeHHE (KOHTAKT) BEIIECTB, HArPEBAaHUE.

Karanuzarop. Uuruburop. YnpasieHnue peakiusiMi rOpeHusl.

IIpusHakn xumuueckux peakuuid. IIpu3HakM XUMHUYECKUX peaklUuid: H3MEHEHHE LIBETa,
o0pa3oBaHUE OCaJKa, PAaCTBOPEHUE IIOJIYYEHHOI'O OCaJKa, BbIIEJICHHUE Tra3a, IOSBICHUE 3alaxa,
BBIJICJIEHUE WU TOTJIOICHUE TEIUIOTHI.

I'maBa IV. Pacckassl no xumnn

VYuenunueckas koHpepeH1Ms. «Bplnaromyecs pycckie yueHble - XUMUKI».

Konkypc coobmienunit yyamuxcs. «Moe 100uMoe XMMHUYECKOe BEIIECTBO» (OTKPBITHE, MOITYYEHHE
u 3HaueHue). KoHKypc yueHHUeCKuX MpOeKTOB.

KoHKypc NOCBSIIEH N3YyYEHUIO XUMUYECKUX PEAKIIUM.

[Inanupyemsle pe3yabTaThl U3y4YEHUSI XUMHHU B 7 KJlacce:

IInanupyemble pe3yJibTaThl

JInyHOCTHBIE:

LI€JI0CTHO-OPUEHTUPOBAHOE BOCIIUTAHUE:

— YyBCTBO TOpPJOCTH 32 POCCHUHCKYI0 XMMHUYECKYIO HAayKy, I'YMaHU3M, OTHOLIEHHE K TpYAY,
LIEJIEyCTPEMIIEHHOCTb;

— (dopmupoBaHHe I[IEHHOCTH 3J0POBOTO M 0€30MacHOro o0pas3a >XM3HU; YCBOCHHUE TIPABUII
WH/IMBUYAIbHOTO ¥ KOJUICKTUBHOI'O O€30IacHOTO IMOBEIEHHS B UPE3BBIYAMHBIX CHUTYyaIUsX,
YIPOXKAIOLIUX KU3HU U 310POBBIO JIIOJEH;

TPYAOBOTO BOCIIUTAHUSA:

— YCTaHOBKAa Ha aKTUBHOE y4yacTHE€ B PELICHHWHU MPAKTUYECKUX 3a/1ad (B PaMKaX CEMbH, LIKOJIBI,
ropojia, ApXaHreyibCKol 00J1acTH) TEXHOJOTHYECKOW M COLMAJIbHOM HANpaBlI€HHOCTH, CIIOCOOHOCTD
MHULMUPOBATh, IJIJAHUPOBATh U CAMOCTOSITEIBHO BBINOIHATH TAKOIO POJA AESITEIBHOCTD;

— HHTepec K NMPAKTUYECKOMY U3YyYEHMIO MPOo(eccuil u Tpyaa pasIngHOro poja, B TOM 4HCIe Ha
OCHOBE IIPUMEHEHUS N3y4aeMOTr0 IPEIMETHOIO 3HAHNUS;

— OCO3HAaHUE BAXKHOCTU OOY4YEeHHS Ha NPOTSDKEHHMM BCEH  JKM3HM  JUISL  YCHELIHOH
npoeccHoHaIbHOM 1eATEeNbHOCTH U Pa3BUTHE HEOOXOAMUMBIX YMEHHM ISl 3TOTO;

— TOTOBHOCTb aJaNTUPOBATHCS B MPOPECCHOHATBHOMN Cpee;

— yBaXXE€HHE K TPYAY U pe3yibTaTaM TPYJOBOH J1€ATEIbHOCTH;

JKOJIOTMYECKOr0 BOCIIMTAHUS:

— OpHEHTalMsd Ha NPUMEHEHHWE 3HAHUM U3 COLMAIbHBIX M €CTECTBEHHBIX HAyK JUISl PEIICHUs
3aJad B 00JacTH OKpYXKawolell cpeapl, MIAHUPOBAHUS IOCTYNKOB M OLEHKM HMX BO3MOXKHBIX
MIOCJIEJICTBUM JUIsl OKPY’KAIOLIEH Cpebl;

— TIOBBIIIEHUE YPOBHS SKOJOTMYECKOW KYIbTYphl, OCO3HAaHHE TIJI00AJIBHOTO XapakTepa
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AKOJIOTMUYECKUX MPOOJIEM U ITyTEeH UX pelIeHHUs;

— AKTHUBHOE HENPUATHE AEUCTBUH, IPUHOCALLUX BPEI OKPYKAIOLIEH Cpeae;

— OCO3HaHHUE CBOEH POJIM KaK rpakJIaHWHA U MOTPEOUTEIIS B YCIOBUAX B3aUMOCBSI3U MPUPOIHOM,
TEXHOJOTMYECKOW U COLIMAIbHOM Cpes;

— TOTOBHOCTB K YYAaCTHIO B IIPAKTUYECKON JEATEIbHOCTH 3KOJIOIMYECKON HAIPaBICHHOCTH

LIEHHOCTU HAYYHOT'O [TO3HAHMSL:

— OpHEHTalusi B JIEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAy4HbIX IpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHUS 4YeJIOBEKa, MPUPOJABI U OOIIECTBA, B3AUMOCBA3SIX UYEIOBEKA C
MPUPOJHON U COIIMATILHOM CPENIOH;

— OBJIQJICHUE S3BIKOBOM M YATATEIILCKOW KYJIBTYPOU KAaK CPEACTBOM IIO3HAHUS MUPA;

— OBJAJCHUE OCHOBHBIMM HaBbIKAMHU HCCJIENOBATEIbCKOM JAESITENBHOCTH, YCTaHOBKA Ha
OCMBICJICHHE OIbITa, HAOIIOICHU, MOCTYIIKOB U CTPEMIJICHHE COBEPIICHCTBOBATH MYTHU JOCTHKEHUS
WH/IMBUYAIbHOTO U KOJUIEKTUBHOTO OJIarONONydHs.

JIM4HOCTHBIE pe3yNbTaThl, OOECHEUYMBAIOIIME aJaNTaluil0 O0y4alomerocss K HW3MEHSIOIIMMCS
YCIJIOBHUSM COLIMAJIBHON U IIPUPOJHOU CPEbI, BKIIFOYAKOT:

— OCBOEHHE OOy4YalOIIMMHUCS  COIMAJIBHOTO  OMNBITa, OCHOBHBIX COLHUAIbHBIX  pOJeil,
COOTBETCTBYIOIIUX BEAYIIEH NEATEeIbHOCTH BO3pAacTa, HOPM U MPaBHJI OOLIECTBEHHOI'O IMOBEACHMS,
¢dbopM colmanbHON KU3HU B IpyIax U cooOIIecTBaX, BKIOYas CEMbIO, TPYMIIbL, chOpMUPOBAHHbIE 110
npoeccuOHaIbHON JEATENBHOCTH, a TAaKKE B PaMKaxX COLIMAJIBLHOTO B3aMMOAEHCTBUS C JIIOJbMU U3
JAPYroM KyJIbTYpPHOU CPENBL;

— CHOCOOHOCTH 00YYAIOLIMXCS BO B3aUMOJIEUCTBUHU B YCIOBUSX HEONPEEICHHOCTH, OTKPBITOCTD
OIIBITY Y 3HAHUSM APYTHUX;

— CHOCOOHOCTh JEHCTBOBATH B YCJIOBUAX HEOMPEIEICHHOCTH, MOBBIIIATh YpPOBEHb CBOECH
KOMIIETEHTHOCTH 4Y€Pe3 NMPAKTHUECKYIO ESATEIBHOCTh, B TOM YUCJIE YMEHHE YUUTHCS Y APYTHUX JIOJEH,
OCO3HaBaTh B COBMECTHOM AESTEIBHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIM U3 OIBITA APYTHX;

— HaBBIK BBISBIICHHUS U CBA3BIBAHUS 00Pa30B, CIOCOOHOCTH (POPMHUPOBAHUS HOBBIX 3HAHHI, B TOM
YHCIie CIOCOOHOCTh (POPMYTUPOBATH UICH, TOHSITHSI, TUTIOTE3bl 00 OOBEKTAX U SBIECHUSIX, B TOM YHUCIIC
paHee He U3BECTHBIX, 0CO3HABATH AC(PUIIMTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, IIIAHUPOBATD
CBOE PAa3BUTHUE;

— YMEHHUE paclo3HaBaTh KOHKPETHbIE IPUMEpPbl IOHATHUS [0 XapaKTepHbIM MpHU3HAKaM,
BBIIIOJIHATh ONEPALMM B COOTBETCTBUU C ONPEAEICHUEM M IMPOCTEHIIMMHM CBOMCTBAMM ITOHATHSA,
KOHKPETU3UPOBATh MOHATHE IIPUMEpPaMH, UCII0Ib30BaTh IIOHATUE U €0 CBOWCTBA IIPU PELLIEHUU 3a]a4
(manee - onepupoBaTh MOHATUSAMHU), a TAKKE ONEPUPOBATH TEPMUHAMU U MIPEJICTABICHUSIMU B 00JIaCTH
KOHLENIUY YCTONYUBOIO Pa3BUTHS;

— YMEHHUE aHAJIM3UPOBATh U BBISBIATH B3AaUMOCBSI3H MIPUPO/IbI, 00IIECTBA U SKOHOMUKU;

— YMEHHE OLICHUBATh CBOU JEHCTBHS C YYETOM BIHUSHUSA HA OKPYXAIOLIYIO CPeay, JOCTHKECHHUU
1esIel ¥ MPEeo0JICHUS BBI30BOB, BO3MOXHBIX IN100aIbHBIX OCIEACTBUNA

MeranpeameTHsie:

1) OsnangeHue yHUBEpCATbHBIMU YUCOHBIMU [TO3HABATEILHBIMU JICHCTBUSMHU:

e  (0a3oBble JIOTUYECKUE IEUCTBUSA:

BBISBIISITH U XapaKTEPU30BATh CYIIECTBEHHBIE TIPU3HAKU OOBEKTOB (SIBICHHIA);

yCTaHABIMBATh CYIIECTBEHHBIM TMPU3HAK KIacCU(PUKALMU, OCHOBAaHUS [Uid 000OIIeHUS W
CPaBHEHUs1, KPUTEPUU IIPOBOJAMMOIO aHAJIN3A;

C YY4ETOM IPEIJIOKEHHOU 3a7]a4M BBISBIATh 3aKOHOMEPHOCTH U IMTPOTUBOPEYMS B pACCMATPUBAEMBIX
(akTax, TaHHBIX U HAOJIIOACHHUSIX;

MpeIaraTb KpUTEPUU JJI BBISBICHHS 3aKOHOMEPHOCTEHN U MPOTUBOPEUUH;

BBISBIISITH JeUIMTH HH(POPMAIINH, TaHHBIX, HEOOXOAUMBIX JIJIsl pEIICHHS TOCTABICHHOW 3a1a4u;

BBISIBJISITh IPUYMHHO-CJIECTBEHHBIE CBSA3HU MPU U3YyYEHUU SIBIICHUN U MTPOLIECCOB;

JienaTth  BBIBOABI C  HMCIOJB30BAaHUEM JEAYKTUBHBIX M MHIYKTHUBHBIX YMO3AKIIOUECHHI,
YMO3aKJIIOUYEeHUN IO aHATIOTHH, (POPMYIUPOBATh TUTIOTE3bI O B3aUMOCBSI3X;

CaMOCTOSITEIIbHO BBIOMPATH CIIOCO0 perieHus ydyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOUpaTh Hanboee MOIXOISAIINN C YI€TOM CAaMOCTOSITENIEHO BBIACIIEHHBIX KPUTEPHUEB);

e  (0a3oBbl€ HCCIIEI0BATENbCKUE IEHCTBUS:




UCIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATENbCKIII HHCTPYMEHT ITO3HAHNUS;

(opMyIHpOBaTH BONPOCHI, (PUKCUPYIOIIUE Pa3pbIB MEXY PEaIbHbIM U JKEJIATeIbHBIM COCTOSTHUEM
CUTYalluH, 00bEKTA, CAMOCTOSATEIbHO YCTAaHABINBATh HCKOMOE U JAHHOE;

¢dbopMHpOBaTh TUIOTE3Y OO0 MCTUHHOCTH COOCTBEHHBIX CYXACHUH M CYXICHUHA ApYrHX,
apryMeHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

IPOBOJIUTH IO CAMOCTOSTENIBHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXHBIH 3KCIIEPUMEHT,
HEOOJIbIIOE HCCIEIOBAaHUE [0 YCTAHOBJIEHHMIO OCOOCHHOCTEH O00bEeKTa U3y4yeHUus, NPUUYUHHO-
CJICZICTBEHHBIX CBSA3€H U 3aBUCUMOCTENH 0OBEKTOB MEKAY COOOM;

OLICHHMBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTh MH(OPMAIMH, OJYYEHHOW B XOJ€ MCCIEA0BAHUSA
(9KCTIepUMEHTa);

CaMOCTOSITENIbHO  (pOpMyIHpoBaTh OO0OOIIEHHST W BBIBOJABI IO pE3yJbTaTaM MPOBEACHHOIO
HaOJIOICHNUs, OTBITA, MCCIEeI0BaHM, BIaleTh MHCTPYMEHTAMH OLEHKH JIOCTOBEPHOCTU MOJIYYEHHBIX
BBLIBOJIOB M 00OOIIEHHIA;

IIPOTHO3UPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE MPOLECCOB, COOBITHMH M HMX IMOCIEACTBUS B
AHAJIOTUYHBIX WM CXOJHBIX CHUTYallUsX, BBIABHTATh NPEANONIOKEHUS 00 HMX Pa3BUTUH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX;

e pabota c nHGOpPMAIIHECH:

MIPUMEHSTH Pa3INYHbIe METOABI, HHCTPYMEHTBI U 3aIPOCHI TPH MOUCKE M 0TOOpe HHPOPMALIUN WIIH
JaHHBIX U3 UCTOYHUKOB C YYETOM MPEIJI0KEHHON yueOHOU 3a/1auM U 3aJJaHHBIX KPUTEPHEB;

BBIOMPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIHIO PA3IUIHBIX
BUJIOB U (hOpM NIpeACTaBICHUS;

HaXOJUTh CXOAHBIE apTyMEHTHI (MOATBEP)KIAIOLINE WJIM ONPOBEPralollve OAHY U Ty K€ HIEH0,
BEPCHIO) B pa3IMYHBIX HH(OOPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITEIbHO ~ BBIOMpPATh  ONTHMAaJbHYIO  (QOpMYy  MpejacTaBieHus  HMHPOpManuu U
WTIOCTPUPOBAThH PEIIaeMble 33/1aud HECIIOXKHBIMH CXE€MaMH, AuarpaMMamH, UHOM rpadukoil U ux
KOMOHWHALIMSIMU,

OLICHMBATh HAJEKHOCTb HWH(GOPMALMK MO KPUTEPUSM, MPEAJTIOKEHHBIM MeJarorunyeckum
paboTHUKOM MM C(HOPMYTHPOBAHHBIM CAMOCTOSITEIHHO;

3¢ (heKTUBHO 3aIOMUHATH U CUCTEMATH3UPOBATH HHPOPMAIIHIO.

OBnasieHne CHCTEMOW YHUBEPCAIBHBIX YUCOHBIX TIO3HABATEIIBHBIX JEHCTBUI oOecrednBaet
c(hOpMHUPOBAHHOCTH KOTHUTHUBHBIX HaBBIKOB Y 00yJaIOIINXCS.

2) OsnajeHre yHUBEPCATbHBIMU YICOHBIMA KOMMYHHKATUBHBIMH JICHCTBUSMHU:

e o0mieHue:

BOCIPUHUMATh U (OPMYIHPOBATh CYXKJICHUS, BbIpakaThb SMOIMM B COOTBETCTBUHU C LEISIMHU U
YCIOBUSIMU OOIICHHUS,

BBIpaXXaTh ce0sI (CBOIO TOUKY 3PEHUS) B YCTHBIX M MMChbMEHHBIX TEKCTaX;

pacro3HaBaTh HeBepOallbHbIC Cpe/ICTBA OOIICHHUS, IOHUMATh 3HAYCHUE COLMAIBHBIX 3HAKOB, 3HAThH
U Paclo3HaBaTh MPEINOCHUIKN KOH(PIUKTHBIX CUTYallui U CMr4aTh KOH(DIUKTHI, BECTH [IEPETOBOPHI;

MIOHUMaTh HAaMEPEHHUsl APYrHX, MPOSBIATh YBAXKHUTEIbHOE OTHOUICHHE K COOECeHUKY U B
KOpPPEeKTHOH opme PopMyIMpOBATH CBOU BO3PAKEHUS,

B XOA€ auaiora M (WIM) JUCKYCCHM 3aJiaBaTh BONPOCHI IO CYIIECTBY OOCYKZaeMOH TeMbl U
BBICKa3bIBaTh HJIEH, HAlleJICHHblE Ha pEIIeHHWEe 3aJaud MU MOojJepKaHue OJaroxenaTeabHOCTH
001IIeHUS,;

COIMOCTABJISITh CBOM CYXACHHUS C CYXKIEHUSMHU JIPYIMX YYaCTHUKOB JHajiora, OOHapy>KUBaTh
pas3iIuyme U CXOJICTBO NO3HLINH;

MyOJMYHO NPEJCTaBIATh PE3YyIbTAaThl BBHINOJIHEHHOTO ONbITa (IKCHEPUMEHTa, HCCIIEJOBAHMS,
IIPOEKTA);

CaMOCTOSITENIbHO BbIOMpaTh (popMaT BBICTYIUICHHUSI C YUYE€TOM 3aJad MPE3eHTAlM U OCOOCHHOCTEH
ayJIUTOPUU M B COOTBETCTBHM C HUM COCTABIISATh YCTHBIC M MHUCHMEHHBIE TEKCThI C UCIOJIb30BAHUEM
WUTIOCTPATUBHBIX MATEPUAJIOB;

®  COBMECTHas J1€ATEIbHOCTB:!

MOHUMATh U HUCIIOJIB30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAMBHUyaTbHOW pabOThl IPU PEIICHUU
KOHKPETHOW  MpoOJIeMBbl, OOOCHOBBIBATH HEOOXOJUMOCTh NPUMEHEHHS TPYNIOBHIX  (opMm
B3aMMOJICHCTBUS MPU PELICHUH TOCTABICHHON 3a/1a4u;
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MIPUHUMATD 1I€JIb COBMECTHOM J€SATENBHOCTH, KOJUIEKTUBHO CTPOUTD JIEUCTBUS 10 €€ JOCTHKEHUIO:
pacnpeniessTh POy, 10roBapuBaThes, 00CYKIaTh MIPOLECC U PE3yJIbTAaT COBMECTHOU paldoThI;

yMeTh 000011aTh MHEHHUS HECKOJBKUX JIOAEH, MPOSBIATH T'OTOBHOCTh PYKOBOAMUTH, BBINOJIHATH
MOpy4YEHUs, NOJUUHATHCS;

IUTAHUPOBATh OPraHU3aLNI0 COBMECTHOM pabOThI, OMPENEATh CBOIO POJIb (C YU€TOM MPEIIOYTEHHM
U BO3MOXXHOCTEH BCEX YYaCTHHUKOB B3aUMOJICHCTBUA), paCHpeAesATh 3aJaud MEXIy 4YICHAMU
KOMaH/bl, y4aCTBOBaTh B TPYIIOBBIX (popmax paboThl (00CYkaAeHHS, OOMEH MHEHUSIMH, "MO3TOBBIE
IITYpMBI" U UHBIE);

BBITIOJIHATH CBOIO YacTh pabOThl, JOCTUTATh KAUECTBEHHOT'O pPe3ysIbTaTa 10 CBOEMY HaIIPaBJICHUIO U
KOOPJAMHUPOBATh CBOU ACHCTBUS C IPYTMMH YWICHAMH KOMaH/IbI;

OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOWIMH MNPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(OopMyJIMPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUS;

CpPaBHMBATh PE3yJbTaThl C MCXOJIHOM 3aJaueil M BKJAJ KaKJOTO 4leHa KOMaHIbl B JIOCTH)KEHUE
Pe3yIbTaTOB, pa3AeisaTh chepy OTBETCTBEHHOCTH U MPOSIBIATH TOTOBHOCTh K MPEIOCTABICHUIO OTYETA
repes rpymniou.

OBnazieHHe CUCTEMOI YHMBEpCAJIbHBIX Y4YeOHBIX KOMMYHHMKATHUBHBIX JEWCTBUI obOecreyuBaeT
c(OpPMHUPOBAHHOCTH COLIUAIBHBIX HABBIKOB ¥ AMOIIMOHATIBHOI'O HHTEIJIEKTA O0yJatOIUXCS.

3) OsnaneHne yHUBEPCATbHBIMU YY€OHBIMU PETYISTUBHBIMU JEHCTBUSIMU:

®  CaMOOpraHM3aLMs:

BBISIBIISITH MIPOOJIEMBI [Tl PEIICHHS B )KU3HEHHBIX U yYEOHBIX CUTYAIUSX;

OPUEHTUPOBATbCS B PA3IUYHBIX MOAXOAAX NPUHATHS pelIeHu (MHAUBHIYyalbHOE, NPHUHITHE
pelIeHNs B IpyMIe, IPUHATHE PELLIEHUN TPYIIO);

CaMOCTOSITEJIBHO COCTABJIATh aJITOPUTM pELIeHHs 3aJaud (WM ero 4acTb), BbIOMpATh CHOCOO
pemieHust y4eOHOM 3a7aud C Y4YeTOM HMMEIOLIMXCS PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBATh IIPEAIaracéMble BApUAHThI PEILICHUN;

COCTaBJIAATh IUIAaH JEWCTBUH (IUIaH  peaju3aldyd HAaMEUEHHOr0 aJropuTMa  pEeLIeHUs),
KOPPEKTHPOBATh MPEJIOKEHHBI aJIrOPUTM C Y4ETOM IOJIydeHHMs HOBBIX 3HAaHUI 00 H3yyaeMoM
00BEKTE;

JieNiaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHUE;

®  CaMOKOHTpOJIb:

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHUBAIIMH U peIICKCHH;

JIaBaTh aICKBaTHYIO OLICHKY CUTYallU! U IPEJUIaraTh IUIaH €€ U3MCHECHMS,

YUUTBIBaTh KOHTEKCT M MPEABUAECTb TPYJHOCTH, KOTOpPbIE MOI'YT BO3HUKHYTb IIPH PpELICHUU
yueOHOI 3a/1auM, alaliTUPOBATh PELICHNE K MEHSAIOLMMCS 00CTOATENbCTBAM;

OOBSICHATH MPUYUHBI JAOCTIDKEHHS (HEJOCTM)KEHHUS) PE3yJIbTAaTOB JESATENbHOCTH, /aBaTh OLICHKY
IPUOOPETEHHOMY OTIBITY, YMETh HaXOAUTh MIO3UTUBHOE B IPOU3OIIE/IIEH CUTyallUH;

BHOCHUTBH KOPPEKTHUBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, N3MEHUBIINUXCS CUTYAIHH,
YCTAHOBJICHHBIX OIIMOOK, BOZHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUM;

e  OMOLMOHAJIbHBIA UHTEIUICKT:

pasnuyath, Ha3bIBaTh U YIPABIATh COOCTBEHHBIMU AMOLUSMHU U SMOLUSAMU APYTUX;

BBISIBJISITh U @HAIIM3UPOBATh IPUYMHBI YMOLIUI;

CTaBUTh ce0s HAa MECTO APYroro yejaoBeKa, MOHUMATh MOTUBBI U HAMEPEHUS APYroro;

peryianpoBaTh Cioco0 BhIpayKEHHsI SMOLINH;

®  TpUHIATHE CeOsl M IPYrUX:

OCO3HAHHO OTHOCHUTBHCA K IPYTOMY UYEJIOBEKY, €T0 MHEHHIO;

MPU3HABATH CBOE MIPABO HA OIMIMOKY M TaKOE K€ MPaBo JAPYroro;

NPUHUMATB ce0s U IPYTUX, HE OCYXKIas;

OTKPBITOCTh ce0e U APYTuM;

OCO3HaBaTh HEBO3MOXXHOCTb KOHTPOJIUPOBATH BCE BOKPYT.

OBinaneHue CUCTEMOM YHUBEPCAJIbHBIX YUEOHBIX pEryISITUBHBIX JIeHCTBUH oOecnednBaer
(opMHUpPOBaHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSISI MO3UIUS JIMYHOCTU) U KU3HEHHBIX
HAaBbIKOB JINYHOCTH (yIpaBiieHUs: cO00i, CaMOIUCHHUIUIMHBI, YCTOHYUBOIO [TOBEACHMUS).

[IpenmeTHsIe:
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1) mpexncraBieHWE O 3aKOHOMEPHOCTSIX M TI03HABAEMOCTH SIBIICHHWHA TPUPOJBI, TOHUMAaHUE
O00BEKTHBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAayKH KakK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHMS,
KOMITIOHEHTa OOIIeH KYJIbTyphl U MPAKTUYECKOW JESTETHPHOCTH YEIIOBEKAa B YCIOBUSX COBPEMEHHOTO
o0111ecTBa; MOHMMAaHUE MECTa XUMHUH CPEH JPYTUX €CTECTBEHHBIX HaYK;

2) BNaJiecHUEe OCHOBAMH MOHATUIHOTO amiiapaTa i CHMBOJIMYECKOTO SI3bIKA XUMHH IS COCTABIICHHS
dbopMyn1 HEOpPraHMYECKHX BELIECTB, YPABHEHUH XUMHMUYECKUX pEaKLUUH; BIAJCHUE OCHOBAMHU
xumuueckor HoMeHKnaTypsl (IUPAC u TpuBHManpHOM) M yMEHHE HCIIONB30BATh €€ JJIsl PELICHUS
y4eOHO-T03HABATEIbHBIX 33/1a4; YMEHHUE HCII0JIb30BaTh MOJENHU ISl OOBSCHEHUS] CTPOSHUSI aTOMOB U
MOJIEKYIT;

3) BiageHue CUCTEMOW XMMUYECKHX 3HAHUN M YMEHUE NPUMEHSTh CUCTEMY XMMUYECKHX 3HAHHM,
KOTOpast BKIIFOYAECT:

BaXHEHIIIME XUMUYECKHUE TOHATHS: XMMUYECKUH 3JIEMEHT, aTOM, MOJIEKYyJia, BELIECTBO, IPOCTOE U
CJIO’)KHOE BEIIECTBO, OJJHOPOAHAS M HEOJHOPOJHAS CMECh, OTHOCUTEIBHBIC aTOMHASI I MOJICKYJISIpHAs
Macchl, MOJSpHash Macca, MOJSIPHBIH OO0BEM, OKCHJ, KHCIIOTa, OCHOBAaHME, COJb (CpeaHss),
XMUMHYECKasi pPeaklusi, pacTBOpP, MaccoBasi OIS XMMHYECKOTO 3JEMEHTa B COCIMHEHHWH, MaccOBas
7107151 U IPOLICHTHAs! KOHLIEHTPAIMs BEIIECTBa B PaCTBOPE;

OCHOBOIIOJIATAIOIIE 3aKOHBI XUMHUH: 3aKOH COXPAHEHHS MACChl, 3aKOH TTOCTOSIHCTBA COCTaBa;

TEOPUM XMMHUHU: aTOMHO-MOJIEKYJISIpHAsl TeOpusl, MPEACTABICHUS O HAYYHBIX METO/ax MO3HAHUS, B
TOM YHCIIE€ SKCIIEPHUMEHTAIBHBIX M TEOPETHYECKUX METOAAaX HCCICIOBAHHUS BEHIECTB U HM3YUYCHHUS
XMUMUYECKHX peakiuii;

4) yMeHHE BBIYUCIATH OTHOCHTEIBHYIO MOJICKYJSPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJI0 XUMHUYECKOT0 3JIEMEHTa B COEAMHEHUH, MAacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, KOJIMYECTBO
BEIIECTBA M €Tr0 Maccy, 00OBbEM Ta30B; YMEHHE HPOBOJUTH PACUYEThl 0 YPABHEHUSM XUMHUYECKUX
peaxiuii 1 HaXOJUTh KOJINYECTBO BELIECTBA, 00BEM U MACCY PEAreHTOB WM MPOAYKTOB PEAKIINH;

5) BiasieHue OCHOBHBIMH METOJIaMU HAyYHOTO MMO3HAHMA (HAOIII0JCHHEe, N3MEPEHNE, YKCTICPUMEHT,
MOJICJIUPOBAHUE) MPH M3YYEHUHM BELIECTB M XUMHUYCCKUX SBJICHHH; yMeHue CcGhOpMyIUpOBaTh
npoOJieMy W TPEUIOKUTh MyTH €€ PEIICHHs; 3HAHHEe OCHOB 0e30mMacHOoi paboThl ¢ XMMUYECKHUMHU
BEIIECTBAMU, XMMUYECKON MOCYA0H 1 1a00paTOPHBIM 000pyIOBaHUEM;

6) HaTMuYMe MPAKTHYECKUX HABBIKOB TUIAHUPOBAHHS W OCYIIECTBICHHUS CIEAYIOIMIMX XUMHYECKUX
HKCIEPUMEHTOB!

W3yYeHHE U OMMCaHne (U3NIECKUX CBOICTB BEIICCTB;

O3HAKOMJICHHE C (PU3MYECKUMH U XUMUUECKUMHU SABICHUSIMU;

OTIBITHI, WITFOCTPUPYIOIINE TIPU3HAKU MPOTEKAHUS XUMUIECKUX PEAKIIHIA;

U3y4eHHEe CII0COO0B pa3iesieHus cMeceil;

MIPUTOTOBIICHHE PACTBOPOB C OTIPEICIICHHONW MacCOBOM J0JI€H PaCTBOPECHHOTO BEIECTBA;

7) BiajgeHue NOpaBUIaMHU O€30IaCHOr0 OOpallleHUs C BELIECTBAMH, HCIOJb3yeMbIMU B
MOBCETHEBHON JKM3HU, IMPAaBHJIAMH IOBEICHUS B MEISAX COCPEKEHHS 3I0POBBbS W OKpYKaromIen
NPUPOIHOM Cpelbl; IOHMMaHWE Bpena (OMAacHOCTH) BO3JACHCTBUS HA KHUBbIE OpraHU3MBI
OTIpPENIeICHHBIX BEIIECTB, CIOCOOOB YMEHBIICHHS W TPEAOTBPALICHHUS WX BPEIHOTO BO3ICHCTBUS;
MIOHUMaHHEe 3HaYEeHHUs XKUPOB, OEIIKOB, YIIIEBOIOB /ISl OpraHU3Ma 4eJOBeKa,

8) BlaJeHWE OCHOBAaMH XHMHYECKOH TI'PaMOTHOCTH, BKJIIOYAIOMIEH YMEHHE IPABHIIBHO
UCIOJIb30BaTh U3YUYEHHBIE BEILECTBA U MaTepUabl (B TOM YHCJIE MUHEpAJIbHbIE YA0OpEHHs, METAJIbI
Y CIUIaBBI, MPOAYKTHI MEPepaOdOTKH MPUPOAHBIX HCTOYHUKOB YIIIEBOAOPOAOB (YIJisi, MPUPOIHOTO Tasa,
He(TH) B OBITY, CEIILCKOM X035HICTBE, HAa MPOU3BOJICTBE;

9) yMeHue ycTaHaBIUBAaTh CBSI3UM MEXIY PEabHO HAOIIOAAEMBIMH XUMHUYECKHUMHU SBICHUSIMH U
MpoIeCCaMu, MPOUCXOASIIUMH B MAKpO- 1 MUKPOMHUPE, OOBSACHITH MPUYMHBI MHOTOO0PAa3Hs BELIECTB;
YMEHUE UHTETPHUPOBATh XUMUUECKHE 3HAHUSI CO 3HAHUSAMU JIPYTUX YYE€OHBIX IPEIMETOB,;

10) mpencraBienne o cdepax MPo(HECCUOHATHLHOW NEATENBHOCTH, CBS3aHHBIX C XHUMHEU U
COBPEMEHHBIMU TE€XHOJIOTUSMHU, OCHOBAHHBIMU Ha JIOCTHKEHUSAX XMMUYECKOH HAyKH, YTO MO3BOJUT
o0yyaromumMcs: paccMaTpuBaTh XUMHIO Kak cepy cBoeii Oyayiieit npodeccnoHanbHOM 1eATenbHOCTH
U celaThb OCO3HAHHBIM BBIOOP XMMHM Kak NPOQWIBHOIO NpeAMeTa IpHU IEepexoje Ha YpPOBEHb
CpelHero o0Iero o0pa3oBaHus;

11) Hanuume ompiTa pabOTHI C Pa3TUYHBIMU MCTOYHUKAMH MHGOPMAIMU MO0 XUMHUHU (Hay4dyHas H
HAyYHO-TIOMYJISIpHAs JIUTEpaTypa, CIOBApH, CIPAaBOYHUKH, HHTEPHET-PECYPCHI); YMEHHE OOBEKTUBHO
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OLICHUBATH I/IH(l)OpMaIII/IIO 0 BCHICCTBAX, UX MPCBpAlICHUAX U ITPAKTUICCKOM NIPUMCHCHUU.

TemaTnueckoe MIaHUPOBaHUE Kypca XUMHH

JlesTenbHOCTD
KommuectBo ST © VICTOM
Ne aKaJIeMHYECKUX 7 e
Tema/paznen O0P u 11OP paboueii
n/m YacoB, OTBOJTUMBIX
MIpOrpaMMbI
Ha OCBOCHHE TEMBI
BOCITUTaHHUS

1. |Tema 1. Xumus B 11 https://foxford.ru/wiki/himiy | Opranu3oBsiBaTh
LHCHTPC a/VidV-VGSCheStV B paMKax ypoka
€CTECTBO3HAHHUS MoOMIpeHHe

yueOHo/corab
HOM YCIIEITHOCTH.

2. |Tema?2. 9 https://foxford.ru/wiki/himiy | Opranu3oBsiBaTh
MaremaTnueckue a/maSSOVElVa-dOWa- WHIUBUAYAIBHYIO
pacueThl B XUMHH elementa-massovaya-dolya- yue6HyIO

veschestva
NEeITeTbHOCTD.

3. |Tewma 3. SBnenus, 11 https://foxford.ru/wiki/himiy | OpraauszoBsiBaTh
MIPOUCXOIAIINE C a rpPYIIOBBIE
BCHICCTBAMU bopMbI yuebHOIM

JIeATEIbHOCTH.
4. |Tema 4. Pacckasbl o 3 https://foxford.ru/wiki/doshk | OpranuszoBsiBaTh
XUMHH olnoe- ) B paMKax ypoka
obrazovanie/nashastranavyd HPOSBIEHHS
ayushchiesyapredstaviteli .
aKTUBHOM
JKU3HEHHOU
MTO3HUIINHA
oOydJaronuxcs.
Htoro 34
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