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IHHOACHUTEJIBHAS 3ATIMCKA

Pabouass mporpamma Kypca BHEYPOUHOU JEATEIBHOCTH «XUMHUS B IKCIEPUMEHTaX W
3agavax. 9 kmacce» (manee — [IporpaMma) BKIIFOYAET MOSCHUTEIBHYIO 3aIHCKY, COACpKAHUE
O6yquH$I, ITaHUPYEMBIC PE3YJILTATBI OCBOCHUS NPOrpaMMBbl, TEMATUYCCKOC IIJIAaHUPOBAHUC.

[TosicHuTenpHas 3amucKa OTpaXkaeT OOLIMe IENW W 3aJadyd HW3YYeHUs IpeIiaracMoro
Kypca, €ro MeCTO B CTPYKType y4eOHOro IJIaHa, HOJXOAbI K 0TOOPY COIEepKaHHUs, OTIPEIEICHUI0
IUTAHUPYEMBIX PE3yJIbTaTOB.

HHaHI/IpyeMBIC PE3YyIbTaThl OCBOCHHUA IIPOrpaMMbl KypCa BKIIIOYAKOT JIMYHOCTHBIC,
METaINpeIMETHBIC PEe3yJIbTaThl 32 BECh IEpPHOA OOYYCHHsS Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHusl.

OO6m1ast xapakTepucTrKa Kypca

PaGouass mporpamMMa Kypca BHEYPOUYHOW JEATEIBHOCTH «XUMHS B DKCIEPUMEHTAX U
3amauax» (manee — Ilporpamma) cocraBieHa st 8—9 KJIacCOB Ha OCHOBE IMOJIOKEHUU H
TpeOOBaHUI:
— (enepasibHOTO TOCYIApCTBEHHOTO 00pa30BaTEIILHOTO CTAaHJIapTa OCHOBHOTO OOIIIETro
oOpa3zoBanus (yTBEPXKICH MpHKa3oM MHHHUCTEpCTBa mpocBeieHust Poccuiickoit denepanuu ot
31 mas 2021 r. Ne 287);
— (benepasbHOI 00pa3oBaTEIBLHON MPOrPaMMbl OCHOBHOTO 00IIEro oOpa3oBaHus (yTBEpKICHA
npukazoM Munucrepctsa npocsenieHus Poccuiickoit @enepaunu ot 18 mas 2023 r. Ne 370).

[Iporpamma yaesnsier 0co00€ BHUMAaHHE BBITIOJTHEHUIO OOYUYAIOIIMMUCS XHMHUYECKOTO
HKCTIEPUMEHTA — JJAOOPATOPHBIX OMBITOB M MPAKTHUECKUX PabOT, YTO TO3BOIUT UM Ha TMPAKTHKE
U3YYUTh 3aKOHOMEPHOCTH MPOTEKAHUS XMMUYECKUX MPOIIECCOB, pa3BUTh MPAKTUUYECKUE YMEHUS
U HaBBIKHM TUTAHUPOBAHHS, ITOATOTOBKH, MPOBEACHUS, aHAN3a W MHTEPIIPETAIIMH TOTYIEHHBIX
HKCIEPUMEHTAIBHBIX PpE3yJIbTaTOB, HAYUYUTHCS MPUMEHATh TEOPETHUYECKHE 3HAHUS IS
00BSICHEHUSI XUMHUECKUX MPOIECCOB, MPOUCXOISAIINX B TOM YHCIIE B CUTYAIHSIX )KU3HEHHOTO
xapakrepa. OCo3HaHHOE BBINOJIHEHUE XUMHUYECKUX IKCHEPUMEHTAIbHBIX PabOT CIIOCOOCTBYET
MOBBIIIEHUIO MOTHBAIMK K M3Y4YeHHI0 XUMHUH. [Iporpammoii mpemnycMOTpeHO Takke pelieHne
00y4aroIMMHUCS KaueCTBEHHBIX M KOJMYECTBEHHBIX 337ay pa3jIMYHBIX THIIOB M YpPOBHEH
CJIO’)KHOCTH, B TOM YHCJIE OJIMMITHATHBIX. BBITOTHEHNIO XUMUYECKOTO SKCIIEPUMEHTA H PEIICHUIO
3aJa4 0053aTeNIbHO JOJDKHO MPEIIIECTBOBATh 3HAKOMCTBO O0OYUAIOIIMXCS CO CBA3aHHBIMU
C HUMH DJIEMEHTaMH COJICPKAHHSL.

IIporpamma Kypca BHEYpOUYHOHM AEATENbHOCTH «XHMHS B HKCIEPUMEHTAX M 3ajadax»
Oyner BocTpeOoOBaHAa OOY4YaIOIIMMUCS, KOTOpPbIE MOTHMBHUPOBAHBI K OCO3HAHHOMY BBIOOpY
npodeccuii, CBI3aHHbBIX C IPUMEHEHHEM XUMUYECKUX 3HAHUH.

Llens 1 3aaun Kypca

Hens IIporpammbel — oOecneynTh WHAMBHIyaJbHbIE MOTPEOHOCTH OOyYaroOUMXCS B
U3y4YeHHUM XHMUU B YCJOBHAX, KOTJa Y4YeOHbIM IulaH o0pa3oBaTeIbHON OpraHu3aluu
npelycMaTpuBaeT M3ydyeHHe YydyeOHOro mnpeamera «XHMHs» TOJIbKO Ha 0a30BOM YpOBHE,
noArotoBuTh K OI'D.

[Ipennaraemass Ilporpamma y4uTBIBa€T IICHXOJIOTO-TIEIarOTMYECKHE OCOOEHHOCTH
COOTBETCTBYIOLIEH BO3pacTHOM KaTeropuu odydaroniuxcs. Ee ocBoeHue crocodcTByeT pa3BUTHIO
y 00y4aroIuXcsl HHTEpeca K U3YYEHHUIO XUMHH U chepaM AeITeIbHOCTH, CBI3aHHBIM C XUMHUEH,
MOTHBAIlMM K OCO3HAaHHOMY BBIOOPY COOTBETCTBYIOUIETO NPOQMISs M HANpPaBICHHOCTH
JaTbHEHIIIETo 00yYeHHS.

W3yuenue Kypca HarpaBjieHO Ha (JOPMHUPOBAHUE Y 00 YHAIOLTUXCS:

— CHUCTEMbl XUMHUYECKUX 3HAHUI KaKk KOMIIOHEHTa €CTECTBEHHO-Hay4YHOH KapTHHBI MHpa, Kak
OCHOBBI JUIsl IOHUMaHUSI XUMUYECKOW CTOPOHBI SIBJIEHUM OKPYXKAIOIIEro MUPA;



— MHTEpeca Ha IPOI0JDKeHHE 00YUYEeHHUs Ha YPOBHE CpeHEro o0Iiero o0pa3oBaHusl.

B pamkax perienus ocHOBHbIX 3a/1a4 [IporpamMmbl JOKHO OBITH OOECIEUEHO:
— MpHOOIIEHHE O0YYAIOMMXCsS K CaMOCTOATENbHOM MO3HABATEIBHOW M HCCIEI0BATEIbCKON
JIeATEIbHOCTH, K HAYYHBIM METO/IaM ITO3HAHUS;
— ¢opMHpoBaHUE Y 00YJAIOIUXCS MOTUBAIIMH U Pa3BUTHE CIIOCOOHOCTEH K M3YyUEHUIO XUMUH;
— (opMupoBaHue y OOyyarolUuXcsi YMEHUH OOBSCHATh M OLEHUBATH SBICHUS OKPYKAIOIIETO
MHpa, UCHOJb3ysd 3HAHUS U OIbIT, MOJYyYEHHbIE MPU HU3YYEHUU XUMHUHU, NPUMEHSITh UX IPHU
pelieHny TpobiieM B OBCETHEBHOM KU3HU U TPYAOBOIl 1€ATEIbHOCTH;
— OCO3HAHHME OOYYAIOUIMMHUCS [EHHOCTH XUMHUYECKUX 3HAHUU B KHU3HHU UYEJIOBEKA, TOBBIIICHHUE
YPOBHSI 3KOJIOTUYECKOM KYJIbTYpPbl, HEIPUATHE ACHCTBUMN, IPUHOCALIUX BPE OKPYKAIOIIEH Cpejie
Y 3JI0POBBIO JIIOJIEH;
— mnpuoOpeTeHrne OO0yYarolIMMHCS OIbITa CaMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOYEBBIX
KOMTIETCHIIH ), HEOOXOAMMBIX JIJIsl PA3JIUMYHBIX BUJIOB JIEATEIHHOCTH.

MecTto Kypca B 00pa3oBaTEIbHOM IIPOIECCe

[Iporpamma kypca «XuMHus B IKCIIEPUMEHTAaxX M 33Jla4ax» pacCUMTaHa Ha pEaln3alHio B
teyenue 30 y4eOHBIX YacOB B paMKax BHEYPOUHOM AesTensHOCTH B 9 kinaccax. Kypc MoxeTt ObITh
UCTONB30BaH JuIs  obOoramieHuss 0a30BOro Kypca XUMHH —NPaKTUKO-OPUEHTHPOBAHHBIM
coJiep’KaHHEeM M aKTUBHBIMU BUJAMU JI€ATEIbHOCTH O0yJaronmxcs, A noaroroBku k OI'D.

[Iporpamma Kypca BHEYpOUHOH HEATENBHOCTH «XHUMHUA B 3KCIEPUMEHTAX W 3aJa4ax»
HampaBlieHa Ha  JIOCTIKEHHUE  pe3ylbTaToB, KOTOpbIE  JOMOJNHSIOT H  YIIyOJusioT
chopMynmpoBaHHbIe B (enepanbHOl pabodeld mporpamMme 1Mo y4eOHOMY MpEAMETY «XHMHS
(6a30BbIil ypoBeHb) TpeOOBaHUS K MPEAMETHBIM PE3yJIbTaTaM.

JlesiTenbHOCTh  O0Y4YaIOIIMXCSl MPEAYCMATPUBAET AKTUBHOCTb U CaMOCTOSITEIBHOCTb,
COUYeTaeT UHAUBUAYAIbHYIO U TPYNIOBYIO (hOPMBI pabOTHI.

PaGouas mporpamma paszpaboTaHa ¢ ydeToMm paboueil mporpaMMbl BOCIIMTAHUS
IF'AOY YAO «YykoTcKHUil OKPYKHOI NMPOPUIbHBIH JULECID).

[Iporpamma npenHasHaueHa JUisi TUIAHUPOBAHUS W OpPraHU3AlUM CHCTEMHOMN
BOCIIUTATENbHON JIEATEIHHOCTH C MLENBI0 JOCTHKEHUS OOYUYaIOMIUMHUCA JTHYHOCTHBIX
pe3ynbTatoB oOpa3zoBanus, onpezeneHHbix OI'OC; peanuzyercs B €eAMHCTBE YPOUHOU U
BHEYpOUYHOU  JesitenbHOCTU. [IpemycmaTpuBaeT mnpuoOmieHne oOydJarommxes K
POCCHUNCKHM TPAJUIMOHHBIM JYXOBHBIM IIEHHOCTSIM, BKJIIOYasl KyJIbTYpPHBIC IIEHHOCTH
CBOCH ITHHYECKOUW TPYIIIBI, MPaBUJaM W HOpPMaM TIOBEJICHUS B POCCHUHCKOM OOIIECTBE.
Pe3ynbTaThl JOCTHMIXKEHUS 1IEIM, PEIICHHS 3a7ad BOCIUTAHUS JaHBl B (OpME IICIIeBBIX
OpUEHTUPOB (HANpAaBJICHUI), TPEACTABICHHBIX B BHJE OOOOIIEHHOTO MOPTpeTa
BBINTYCKHUKA Ha YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS M OTPaXKEHBI B JTMYHOCTHBIX
pe3ynbTarax AJaHHOM padoueil MporpaMmal.

[ToOyxneHne oOydarmuxcs co0It01aTh HOPMBI TTOBEACHHMSI, TIPaBUIIA OOIIEHUS CO
CBEPCTHHKAaMU U TeJjaroraM, COOTBETCTBYIOIIME YKIaay oO01ieo0pa3oBaTeibHON
OpraHu3aIliy, YCTAHOBIICHUE U MOICPKKY JOOpOKeIaTeIbHOM aTMOC(EPHI; MPUMEHEHUE
WHTEPAKTUBHBIX (OpM Yy4eOHOH pabOTBI — HMHTEIUICKTYaJIbHBIX, CTUMYJIHPYIOIIHX
MO3HABATEIHHYI0 MOTHBAIUIO, UTPOBBIX METOIUK, TUCKYCCHH, TAIONINX BO3MOKHOCTH
NPHOOPECTH OIBIT BEJACHUS KOHCTPYKTHBHOTO JHAJIOTa; T'PYIIIOBOW padOThI, KOTOpas
YYUT CTPOUTH OTHOIICHHWS] W JEHCTBOBAaTH B KOMAaHJE, CIIOCOOCTBYET pPa3BUTHIO
KPUTHUYECCKOTO MBIITUICHHS.

MakcrumanbHOE UCIIOJIBb30BAHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COAECPKaHUs
y4eOHBIX MPEAMETOB sl (GOPMUPOBAHUS Y O00YUYAIOMIMXCS POCCUMCKUX TPaJAUIIMOHHBIX
JIyXOBHO-HPaBCTBEHHBIX U COLMOKYJIBTYPHBIX LIEHHOCTEH, POCCUMCKOI0 UCTOPUUECKOIO



CO3HAaHMs Ha OCHOBE HCTOPUYECKOTO IIPOCBELICHMs; IPUBJICYCHUE BHUMAaHUA
0o0yyaromuxcsi K [IEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha ypoKax IpeIMEeTOB, SBJICHUH U
COOBITHI, MHULIMMPOBAHUE OOCYKIEHUH, BBICKA3bIBAHUN CBOErO0 MHEHUS, BBIPAOOTKHU
CBOETO JIMYHOCTHOTO OTHOUIEHHS K H3Y4aeMbIM COOBITHSM, SIBJICHUSAM, JIMLAM;
noOyxaeHue o0ydJaromuxcs coONIoaTh HOPMbI IOBEIEHUS, IpaBuia OOIIEHUS CO
CBEPCTHMKAaMU U T[€JaroramMd, COOTBETCTBYIOIIME YKIJIaay o0I1eo0pa3oBaTeIbHON
OpraHu3alliy, YCTAHOBIJIEHUE U MOJJEPKKY AJ0OpOKeTaTeaIbHON aTMOCc(ephl; IPUMEHEHHE
MHTEPAKTUBHBIX (OpM Y4eOHOH pPaOOTBl — HHTEIUIEKTYAJIbHbIX, CTUMYJIHUPYIOIIHUX
IIO3HABATEIbHYI0 MOTHMBAIMIO, UIPOBBIX METOJIUK, TUCKYCCUH, JAIOUIMX BO3MOKHOCTH
IPUOOPECTH OMBIT BEAECHHUS KOHCTPYKTHBHOIO JHAJIOra; IPyHNIOBOW padOThI, KOTOpas
YUUT CTPOUTh OTHOLIEHMsS W JEHCTBOBaTh B KOMaHJE, CIIOCOOCTBYET pa3BUTHUIO
KPUTHUYECKOTO MBIIUICHHUS

[TpuBneueHne BHUMaHUs OOYYaIOIIMXCSA K LIEHHOCTHOMY acleKTy HM3y4aeMbIX Ha
ypOKax MpeAMETOB, SIBICHUN U COOBITHI, MHUITMUPOBAHUE OOCYKJICHUM, BhICKA3bIBAHUIN
CBOETO MHEHMS, BBIPAOOTKH CBOETr0 JIMYHOCTHOTO OTHOLIEHUS K M3y4aeMbIM COOBITHSM,
SBIIGHUSM, JIMIIaM; TPUMEHEHHE WHTEPAKTUBHBIX (opM ydeOHOHl paboThl —
WHTEJUICKTYaIbHBIX, CTUMYJIUPYIOIIUX MTO3HABATEIHHYI0 MOTHUBAIINIO, UTPOBBIX METOJIHK,
JTUCKYCCHI, MAalOIIMX BO3MOXXHOCTh MPHOOPECTH OIBIT BEIEHUS KOHCTPYKTUBHOTO
JMasora; TpymnmnoBod paboThl, KOTOpas YYUT CTPOUTh OTHOILIEHUS M JEUCTBOBATH B
KOMaH/Ie, CIIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIIJICHUS

IDTAHUPYEMBIE  PE3YJIbTATBI OCBOEHHSI KVYPCA BHEVYPOYHOM
NEATEJIBHOCTU «XUMUA B SKCIIEPUMEHTAX U 3AJJAUYAX»

Peanuzanus nporpaMmel Kypca BHEYPOUHOU AEATEIBHOCTH « XUMHUS B SKCIIEPUMEHTAX U
3a/lauax» HampaBjieHa Ha oOOecreyeHue JOCTHXKCHHUS OOyJarolmMMUCS JIMYHOCTHBIX,
METanpeIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3VYJIBTATDI:

1) nampuomuueckoe socnumanue:
— MPOSBJIECHUE IEHHOCTHOTO OTHOLIICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HAYYHOMY
Y UCTOPUYECKOMY HACIIEIUIO;
— MOHUMAaHWE 3HAYCHUSI XUMHUUYECKOM HAYKU W TEXHOJOTHUM B KU3HU COBPEMEHHOIO
oO111ecTBa, B pa3BUTUHM 3KOHOMHUKU Poccun U CBOETO peruoHa;

2) epasicoanckoe 80CnuUmaHue:

— CTpeMJICHHE K B3aMMOIIOHMMAaHHMIO M B3aMMOIIOMOINM B Mpoliecce Y4eOHOU U
BHEYUYEOHOU JIeSITEIILHOCTH;
— F'OTOBHOCTbH OIIEHUBATH CBOE IMOBEJAEHUE U MTOCTYIIKM CBOMX TOBAPHUILEU C MTO3ULUN
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUN MOCTYIIKOB;

3) yennocmu HayuHO20 NOZHAHUSL:
— MHPOBO33PECHUYECKHE TNPEACTABICHUS O BEIIECTBE W XUMHUYECKOM PEAKIUU,
COOTBETCTBYIOUIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U HEOOXOIUMBIE ISt
MMOHUMAaHUs CYIIIHOCTH HAYYHOU KApPTHHBI MUPA;
— OCO3HAaHME LIEHHOCTU HAyYHOT'O MO3HAHUs JJIS Pa3BUTHS KaKI0r0 4YeJIOBEKa, POJIU
Y MECTAa XUMHUYECKOM HAYKH B CHCTEME HAYUHBIX ITPEACTABICHUN O 3aKOHOMEPHOCTSIX
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pa3BUTHSA TIPUPOJIbI, B3aUMOCBS3AX YEJIOBEKa C MPUPOJHOW M TEXHOJIOTHYECKOU
Cpelou;

4)eocnumanue Kyibmypbi 300P08bsL:
— OCO3HaHWE IIEHHOCTU KM3HHU, OTBETCTBEHHOT'O OTHOIIECHUS K CBOEMY 3/10POBBIO,
yCTaHOBKA Ha 3/I0POBbIN 00pa3 KU3HU;

— 0CO3HaHUE HEOOXOAMMOCTHU COOIIOACHHMS TPaBUI 0€301aCHOCTH IIPU OOpAIIEHUH C
XUMHYECKHMH BEIIECTBAMH B YUEOHBIX U KU3HEHHBIX CUTYAIIHSIX;

5) mpyooeoe éocnumanue:

— (opmupoBaHUE 1IEHHOCTHOTO OTHOIICHHUS K TPYIOBOM MAEATEIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJOBEKa M K HCCIEIOBATEIbCKOM NEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOI B COBPEMEHHOM OOIIIECTBE;

— pa3BUTHE HUHTEpeca K MpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM 4HCIE K
npodeccusM HaydyHOU cdepbl, OCO3HAHHE BO3MOXKHOCTH CaMOpealiu3allid B ITOU
cdepe;

6) sxonocuueckoe socnumanue:

— OCO3HaHHWE HEOOXOJIMMOCTH OTHOILIEHHUS K NMPUPOJE KAaK MCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

— NIpUOOpEeTEeHue OIbITa MJIAHUPOBAHMS MOCTYNKOB M OLEHKH HMX BO3MOXKHBIX

TIOCIICJICTBUH TSI OKPY>KaIOIEH CPeIbl;

— CHOCOOHOCTh MPUMEHATH 3HAHUS, MOJydaeMble MPU U3YYEHUM XUMHH, IS
pEILIeHUs 3a/1a4, CBA3AHHBIX C OKPYXKAIOLIEH CpeIoif;
— aKTUBHOE HENPUATUE ACHUCTBUN, IPUHOCAIINX BPE OKPYKAOIIEH Cpelie;

— TOTOBHOCTh K YYacTHI0 B IIPAaKTUYECKON JEATEIbHOCTH 3KOJOTMUYECKON
HaIpaBJICHHOCTH.

METAIIPEAMETHBIE PE3VJIbTATHI

Ilo3HaBaTe/IbHBbIE YHHBeEPCAJIbHbIE y4eOHbIe el CTBUS
baszoevie nocuueckue deticmeus:

— PpacKpbIBaTh CMBICT XUMHUYECKHX TOHSATHH (BBIICISITH WX CYIICCTBEHHBIC

MPU3HAKH, YCTaHABIMBATh B3aUMOCBS3b C APYTUMU MOHSATHIMH);

—  aHaJU3WpOBaTh, CpaBHUBATh, 0000IaTh, BHIOMPATh OCHOBAHHUS IS
KJIacCU(pUKAIMK U CHCTEMAaTH3AI[MH XMMHYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHIA;
— YCTaHaBJIMBATh NPUUUHHO-CIICJICTBEHHBIE CBSI3U MEXAY OOBEKTaMU U3YUCHHUS;

— CTPOUTBH JIOTHUECKUE PACCYKACHUS (MHAYKTUBHBIC, AeTyKTUBHBIE, TI0 AHAJIOTUN);
— MpeasiaraTb KPUTEPUHU U BBISIBISITH OOILIME 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B
M3y4aeMBbIX MPOIIECCaX U SBICHUAX;

— JieNnaTh BBIBOJBI M 3aKJIIOYEHHS; MPUMEHATh B MpOLIeCCEe MO3HAHUS MOHSATHS
(mpenMeTHbIE W METANpPEIMETHbIE), CHUMBOJMYECKHE (3HAKOBBIE) MOJIETH,
UCTIOJb3yeMble B  XUMHH, TpeoOpa3oBBIBATh MOJEIBbHBIE  IPEICTaBICHUS
(XMMHYecKUl 3HaK, XuMudeckasi GopMyia, ypaBHEHHE XUMUUYECKON peakuuu) npu
pemeHny y4eOHbIX 3a/1a4;

— XapakTepu30BaTh U3y4aeMble XMMHUYECKHE BEIIECTBA U XMMHYECKHE PEaKLUU C
Y4E€TOM MOJIETbHBIX IIPEICTABICHUM.
basosvie uccnedosamenvckue oeticmeusi:



— MMPUMEHSATHh METO/IbI HAYYHOT'O TO3HAHMS BEIIECTB U SBJICHUN HA SMIUPHYECKOM U
TEOPETUYECKOM  YpPOBHSIX B  Yy4eOHOW  MO3HABaTelIbHOM W MPOEKTHO-
MCCIIEZIOBATEIBCKON ACSITETHLHOCTH;

— aHAJIM3UPOBATH (AKTHI, BRISIBISTH U (DOPMYITUPOBATH IPOOIIEMY, ONIPEICIATh LIETh
¥ 3a]1a41, COOTBETCTBYIOIINE PEIICHUIO POOJIeMBI; Ipe/iaraTh OMUCATEIbHYIO WK
OOBSICHUTENBHYIO THIIOTE3y U OCYIIECTBIISTH €€ MPOBEPKY; MPOBOAUTH W3MEPEHHS
HEOOXOJUMBIX TMapamMeTpoOB, BBIUMUCICHUS, MOJIEIUpPOBAaHUE, HAOMIOIEHUS U
OKCIEPUMEHTHl (pEaIbHbIe W MBICICHHBIE), CaMOCTOSITENIbHO IPOTHO3HPOBATH
pe3ynbTathl, GOpMYITHPOBATH 0OOOIICHHS U BBIBOBI 10 pe3yIbTaTaM MPOBEIEHHOTO
OTIBITA, UCCIIEOBAHUS, COCTABIIATH OTUYET O MPOJIEIaHHON padoTe.

Paboma c ungopmayueit:

— OPHEHTHUPOBATHCS B PA3MYHBIX MCTOUYHUKAX MHPOpPMANWU (HAYIHOTOMYIISIPHAS
TUTEpaTypa XHMHUYECKOTO  COJEp)KaHUs, CIPABOYHBIE TMOCOOUsA, PpPECypCh
WntepHera); — aHanu3upoBaTh HWHPOPMAIMIO W KPUTHYECKH OICHWBATH €€
JIOCTOBEPHOCTh M HENPOTUBOPEUYHUBOCTb, OTOMPATh W  HMHTEPIPETUPOBATH
uH(pOpMaLINIO, 3HAUUMYIO JUIsl pelIeHHs] y4eOHOM 3a1auH;

— MPUMEHSTH Pa3IUYHbIE METO/Ibl, HHCTPYMEHTHI M 3alPOCHI MIPHU MOUCKE U 0TOOpE
MH(OPMALIMK WK JAaHHBIX U3 UICTOYHUKOB C YYETOM MPEAJI0KEHHON yueOHO 3a1aun
Y 3aJJaHHBIX KPUTEPUEB;

— BbIOMpaTh, aHANM3UPOBATh, CHUCTEMATH3HPOBATh W  HHTEPIPETHPOBATH
WHOOPMAIIMIO PA3IUYHBIX BHUJIOB W (GOpM TMpeacTaBlieHus (CXembl, Tpadukw,
JarpaMMbl, TaOJIULIbI, PUCYHKHU U Apyrue GOopMbl);

— HCIONIb30BaTh HAYUYHBIM $3bIK B KAdyeCTBE CpEACTBa PAaOOTHI ¢ XMMHUYECKOU
uH(pOpMaLIUEeH;

— TPUMEHSTh 3HAKH W CHUMBOJBI, (QopMyinbl, abOpeBHATyphl, HOMEHKIATYpY,
UCTIONB30BaTh W MPeoOpa3oBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CpPEACTBA
HarJIsTHOCTH.

KoMMyHHMKaTHBHBIEe YHUBepCcaJIbHbIE y4eOHbIe 1eHCTBUS:

— MPEICTABIIATh MOJy4YE€HHbIE PE3YJIbTAThl TO3HABATEIbHON ACITEILHOCTH B YCTHBIX
Y TIMCbMEHHBIX TEKCTaX;

— MyOJIMYHO BBICTYNATh C MPE3CHTAI[MEe Pe3yIbTaTOB BHIOJHEHUS XUMUYECKOTO
IKCIIEpUMEHTa (HMCCIIeIOBATEILCKON JTa00paTOPHON WM TPAKTUYECKOW padoTHl,
y4eOHOT0 IPOEKTa);

— B XO7Ie Auajora u (Wiu) AUCKYCCUH 3aJIaBaTh BOIMPOCHI IO OOCYXKIAaeMON TeMe |
BBICKa3bIBaTh  HJeH, (OPMYIHPOBATH CBOM  MPENJIOKEHHUS  OTHOCHTEIHHO
BBITIOTHEHUS TIPE/IOKCHHOM 3a/1a4H;

— IUJIAaHUPOBATh OPTaHHU3AIMI0 COBMECTHOM pabOThl, OMPEAETSATh CBOIO POJb,
pacmpenensaTh 3a1a4i MEX/1y YWICHaMHU TPYTIIbI;

— BBITIOJHSTH CBOKO YacTh pa0dOThI, KOOPIMHUPOBATH CBOU JCHCTBHS C NCHCTBHSIMHU
APYTUX YJICHOB KOMAH/Ibl, ONPEEINIATh KPUTEPUH 110 OIICHKE Ka4eCTBA BHITIOJIHEHHON
padoTHI;

— pemaTh BO3HHUKAIONIME NpOOJIEeMBl HAa OCHOBE YydYeTa OOIUX HHTEPECOB H
COIJIaCOBaHUS TMO3WIMH, YYacTBOBaTb B OOCYXIEHUU, OOMEHE MHEHUSIMH,
«MO3TOBOM IITYypMe» U IPYTuX popMax B3aMMOACHUCTBUSI.



PeryasiTuBHbIC YHHBepcaIbHbIe YueOHbIe AelicTBHA:

— CaMOCTOSATENBHO BBIOMpATh CIOCOO pelleHus ydyeOHOW 3amauM (CpaBHUBATH
HECKOJIbKO BapHaHTOB peELIeHMs, BbIOMpaTh HaubOosee MNOAXOIAUIMI C y4eToM
CaMOCTOSATEIbHO BBIJICJICHHBIX KPUTEPHUEB), IJIAHUPOBATh CBOK pPAaldOTy Ipu
peleHny yueOHON WIIM UCCIIEI0BATENbCKON 3a1auu;

— HA OCHOBE IOJYYEHHBIX PE3YJbTaTOB (hOpMYyIUpOBaTh OOOOIIEHUS U BHIBOJBI,
IPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IPOLIECCOB;

— COOTHOCUTb CBOM JIEHCTBUS C IUIAHMPYEMBIMHU PE3yJbTaTaMH, OCYLIECTBISTH
CaMOKOHTPOJIb A€ATEIbHOCTH;

— KOPPEKTHPOBATH CBOIO IEATEIBHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLEHKU.

[NPEAMETHBIE PE3YJIbTATBI

K konny oOydenuss B 9 kiacce MpeIMETHbIE pe3ylbTaTbl HM3Yy4EHHsS Kypca
BHEYPOUHON JNESATENBHOCTH «XUMHS B OJKCIEPUMEHTAX M 3aJadax» JOJDKHBI
oTpakaTb C(QOPMUPOBAHHOCTH y O0YUAIOIINXCA YMEHUI:

— PacKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHATUI: XUMUUECKUI JIEMEHT, aTOM,
MOJIEKYJIA, WUOH, KaTHOH, aHWUOH, JJIEKTPOOTPHULATENBHOCTb, CTEIEHb OKHCIECHUS,
XUMHUYECKasi peakiusi, TeraoBoid 3((EeKT peakiuu, MOJb, MOJSIPHBIH 00BEM,
pacTBOp; DJIEKTPOJIMUTHI, HEINEKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLUALNS,
peaKkiuu HOHHOTO 0OMEHa, TUIPOIIH3 COJICH, 00paTUMbIE U HEOOpAaTUMBIE PEaKIUH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLINH, OKHUCIUTEIb, BOCCTAaHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, JJEKTPOJIU3, aJUIOTPONHUs, aM(OTEepHOCTS,
XUMHYECKasi CBsA3b (KOBAJCHTHAas, WOHHAs, METAJJIMYecKas), MEKMOJIEKYJSIpHbIC
B3auMOJEHCTBUS (BOAOpOAHas CBs3b, CUJbl Ban-nep-Baanbca), KoMIUIEKCHbBIE
COCIMHEHUS, KPUCTAJUNINYECKUE PEUIETKH, KOPPO3US METAILIOB, CIUIABBI, CKOPOCTh
XUMUYECKON peaKlUH, KaTaJIu3, XMMUYECKOE PAaBHOBECHUE, DIEMEHTb XUMUYECKON
TEPMOJMHAMUKM KaK OJHOM M3 TEOPETUYECKUX OCHOB XHMHH; TIPEIEIbHO
nonyctumas koHuentpauusa (ITK); — wimocTpupoBaTh B3aMMOCBSI3b OCHOBHBIX
XUMHYECKUX MOHSATUM W MPUMEHATH 3TU MOHSATHUS NMPU OMHCAHUM BEIIECTB M UX
IIPEBpaLICHU;
— HUCIOJIb30BaTh XWUMMUYECKYIO CHUMBOJIMKY JIJISl COCTaBJICHHS (POPMYJ BEIIECTB U
YPAaBHEHUM XUMHUYECKUX PEAKIUN;
— ONpENeNATh BAJECHTHOCTh MU CTENEHb OKHUCICHUS XUMHUYECKHX DJJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, NMPUHAJUICKHOCTh BEILIECTB K ONPEACICHHOMY
KJIacCy coeIMHEHUH 1o (hopmysam, BUIbl XUMUYECKOH CBS3U (KOBaJICHTHAs!, MOHHAS,
METaJNINYeCKas) B HEOPraHWYECKUX COEAUHEHUAX, 3aps/l MOHA IO XHMHUYECKOH
bopmyre, xapakTep cpebl B BOJHBIX PACTBOpPax HEOPraHMYECKUX COSAMHEHUH, TUTT
KPUCTAJUINYECKOM PEIIETKN KOHKPETHOTO BELIECTBA;
— packpeiBath cmblci  Ilepuommueckoro 3akona .M. MenneneeBa u
JIEMOHCTPUPOBATh €ro MOHUMaHHWE: OMHUCHIBATh M XapaKTepU30BATh TAOINYHYIO
¢opmy Ilepuonnyeckoil CUCTEMBI XHMHUYECKHUX 3JIEMEHTOB; OOBSACHATH CBS3b
noJIokKeHus 3eMeHTa B [lepuoguyeckoil cuctemMe ¢ pacrpenesieHueM 3JIEKTPOHOB
10 PHEPrETUYECKUM YPOBHSM, ITOJYPOBHIM U OpOUTAISAM aTOMOB IEPBBIX YETHIPEX
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MEPUO/IOB; BBIACIATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB U
UX COEAMHEHHH (KHCIOTHO-OCHOBHBIX M OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
CBOWMCTB OKCHJIOB W THUAPOKCHAOB) B TpeAeNaX MajblX IEPHOJOB M TJIABHBIX
HOJICPYII C Y4ETOM CTPOCHUS UX aTOMOB;

— PACKpBIBATh CMBICI TEOPUH SJIEKTPOIUTUUECKON IHCCOIMaIy, 3akoHa ['ecca u
€ro CHeACTBUM, 3aKOHa JEHCTBYIOIIMX Macc, 3aKOHOMEPHOCTEH W3MEHEHUs
CKOPOCTHU XMMHUECKOW peaKIy, HalpaBIeHHs CMEIICHHUS XUMHUUECKOT0 pABHOBECHUS
B 3aBHCHUMOCTH OT PA3IUYHBIX (DAKTOPOB;

— KJaccu(UIUpOBaTh XUMHYECKHE JJIEMEHTHI, HEOPraHMYeCKHE BEIIECTBa,
XAMHAYECKUE PEAKIHNH (TI0 YHCITy M COCTABY YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, 11O
TerIoBoMy 3(deKTy, MO arperaTHOMy COCTOSHUIO PEareHTOB, MO W3MEHEHHIO
CTETICHEH OKHCICHHS XUMHYECKHX DJIEMEHTOB, 1O OOpPAaTHMOCTH, MO YYacCTHIO
KaTajm3aTopa);

— XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBONCTBA BEIIECTB Pa3IUUHBIX
KJIACCOB HEOPTaHWYECKUX COCTUHEHUH, MOATBEpPXkAasi 3TO OMUCAHUE MPUMEPAMHU
MOJICKYJISIPHBIX M MOHHBIX YPAaBHCHHH COOTBETCTBYIOIINX XUMUYCCKUX PEAKIUN; —
COCTaBIISITh YPaBHEHUS: SJEKTPOJIUTHYECKOW IHUCCOIMAIMN KHUCIIOT, IIejIo4Yel u
COJICH; TIOJHBIC W COKpAIeHHBIE YpaBHEHUS PEaKIfii HOHHOTO OOMEHa; peaKIuH,
MOATBEPKAAIOIMINX CYIIECTBOBAHUE TEHETUYECKOW CBSI3U MEXIY BEIIeCTBAMHU
Pa3IUYHbIX KJIaCCOB;

— PacKphIBaTh CYIIHOCTH MPOLECCOB TUAPOIIN3A COJNEH MOCPEACTBOM COCTaBJICHHUS
KpPaTKUX MOHHBIX M MOJICKYJIIPHBIX YPAaBHCHHH PEAKIIHiA, CYIIIHOCTh OKUCITUTEIBHO-
BOCCTAHOBHUTEIbHBIX PEAKLUH MOCPEICTBOM COCTABIIEHUS JIEKTPOHHOro OanaHca
ITUX pEaKUUN;

— MPEJICKa3bIBaTh XapaKTEP CPEAbl B BOJAHBIX PACTBOPAX COJIEH;

— XapaKTepu3oBaTh (OMUCHIBaTh) (PU3NYECKHE U XUMUYECKHUE CBOWMCTBA MPOCTHIX
BEIECTB (KUCIOPOJ, 030H, rpadur, anma3z, KpemMHul, azor, dhocdop, cepa, xXjiop,
HaTpuM, KaJlui, MarHui, KajabIllui, aTIOMUHHUH, JKelie30, Melb, IIUHK, cepedpo) u
00pa30BaHHBIX WMHU CJIOXKHBIX BEHIECTB, B TOM YHCJIE HMX BOJHBIX pPacTBOPOB
(amMmuak, XJI0poBOzIOpOJI, cepoBodopon, okcuansl yraepona(ll, IV), kpemuus(1V),
azota(l, I, III, IV, V), dochopa(Ill, V), cepsi(IV, VI), cepaucras, cepHas, a30THasl,
dochopHas, yronpHas, KpeMHUEBasK KUCIOTHI, OKCUIBI U TUAPOKCHUIBI METaIIOB [A—
lHA-rpynn, amtomunwusi, meau(ll), umuka, xenesa(ll u III); — moscHATH cocTas,
OTICNbHBIE  CMOCOOBI  TOJyYeHWS W CBOWCTBA  CIOXKHBIX  BEIIECTB
(kuCcIopoIcoIeprKaIIie KUCIOTHI XJI0pa, a30THCTas, OOpHAasi, YKCYCHasl KUCIOTHI
ux conu, ranoreauibl kpeMuusi(I1V) u pocdopa(lll u V), nepmanranar kanus);

— ONUCHIBATh POJIh BAKHEUITNX U3Y9aeMbIX BEIIECTB B IPUPOIHBIX MPOIECcaX, UX
BIIUSIHUE HA KMBBIC OPTaHU3MBI, IPUMEHEHUE B PA3IIUYHBIX OTPACISIX IKOHOMUKH,
WCTIOJIH30BAHME JIJISI CO3IaHUSI COBPEMEHHBIX MaTEPHAIOB M TEXHOJIOTHH; TPOBOIUTH
peakiuu, TOATBEPKIAIONINE KAYeCTBEHHBIH COCTaB Ppa3lIUYHBIX  BEIIECTB,
pacrno3HaBaTh ONBITHBIM ITYTEM CO/IEpKAIIHNECS B BOJIHBIX PACTBOPAX MOHBI: XJIOPH/I-
, Opomua-, moaua-, cyasdart-, hocdar-, kapboHaT-, CHIMKAT-, CYIbPUT-, CYTbPUI-,
HUTpPAT- U HUTPUT-UOHBI, THUJIPOKCHUI-UOHBI, KATUOHBI AMMOHUSI, MarHus, KajabIlus,
anroMuHus, skeneza(2+) u keneza(3+), menu(2+), 1UHKA; — OOBICHATH U
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IIPOrHO3UPOBATh CBOMCTBA BAKHEHUIINX U3Y4aEMbIX BEIIECTB B 3aBUCUMOCTH OT UX
CcOoCTaBa U CTPOEHUs, NPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HUX CBOWCTB,
BO3MOXHOCTb IPOTEKAHUSI XUMUYECKUX MPEBPALICHUI B pa3IMYHbIX YCIOBUSAX Ha
OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XUMUYECKONH KHHETHUKU U TEPMOANHAMUKY;

— BBIUUCIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEUIECTB,
MacCOBYIO JIOJI0 XUMHUUYECKOT0 3JIEMEHTA IO (POPMYJI€ COETMHEHUS, MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE, MOJIBHYIO JOJI0O XUMHUYECKOTO 3JEMEHTa B COEIUHEHUH,
MOJIAPHYIO KOHIIEHTPALIMIO BELIECTBA B PACTBOPE, HAXOUTh NPOCTEHIIYIO (hOopMyTy
BEIIECTBA I10 MACCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, IPOBOAUTH PACUETHI 110
YPaBHEHUSIM XMMHUYECKMX PEaKIMi C y4EeTOM HENOCTaTKa OJHOI0 M3 PEarcHTOB,
IPaKTUYECKOTO0 BBIXOAA MPOJAYKTA, 3HAYEHHs TEIJIOBOTO AH(deKkTa peakuuu,
OIIpeeNIATh COCTaB CMECEH;

— pelaTh pacyeTHbIC 33J]a4y 10 U3y4aeMbIM TeMaM Kypca XUMHHU PA3JIMYHBIX TUIIOB
U YpPOBHS CIOXHOCTH, B TOM 4YHCIIE€ OJIMMIIMAJHBIE, BbIOMpas aJeKBATHYIO
¢u3nYecKyro MoJellb, C HCIOJBb30BAaHUEM 3aKOHOB U (OPMYJI, CBS3BIBAIOLINX
(bu3uYeCKUe BEINYUHBIL;

— coOmoaaTh npaBuiIa 0e30MacHO paboThl B 1a00OpaTOpUU MpU UCHOIB30BAHUU
XUMHUYECKOU NOCY/bI U 000pYAOBaHHUS, a TAKXKE MPaBUiIa 0OpAILEHUs C BEIIECTBAMU
B COOTBETCTBUM C MHCTPYKLUHUSMHU BBIOJHEHUS JIaOOPAaTOPHBIX ONBITOB U
MPAKTUYECKUX pabdOT MO MOJYyYEHUI0O M COOMpAaHMIO Ta3000pa3HbIX BEIIECTB
(aMMHaka ¥ YIJIEKHCIIOrO Tra3a) U PeUIeHUI0 SKCIIEPUMEHTAIbHbBIX 33Ja4 M0 TeMaM
Kypca, IpeJCTaBIsATh Pe3yJIbTaThl SKCIIEpUMEHTA B (hOpMe BBIBOJIOB, JOKA3aTENbCTB,
rpa¢uKoB, TaOJMIlI U BBIABIATH SMIHPUYECKHE 3aKOHOMEPHOCTH; — IMPHUMEHATH
OCHOBHBIE OIEpallMi MBICIUTEIbHONU JIEATEIbHOCTH (aHANIM3, CUHTE3, CpaBHEHHE,
o0o011eHne, cucTeMaTH3alys, BBIIBICHUE MPUYMHHO-CIIECACTBEHHBIX CBS3€H) Mpu
M3YYEHUH CBOWCTB BEIIECTB W XHUMHYECKUX peakUui, BJIaJeTh €CTECTBEHHO-
HAayYHBIMH METOJAMM TII03HaHUsS (HaOJIoJIeHHe, H3MEpPEeHHe, MOJIEIMPOBAHUE,
AKCIIEPUMEHT (peanbHbI U MBICIEHHBIN);

— IPUMEHSATH MIpaBHia 6€30MacHOro0 OOPAIEHHs C BEIIECTBAMHU, UCIIOJIb3YEMbIMU B
MOBCEAHEBHOW KW3HU, NpPaBHJIa MOBEACHHUS B LENAX COEpPEeKEHUs! 37A0POBbS U
OKpY’Kalolleil OmpUpOAHON cpelbl, MOHUMATh Bpea (OMAacCHOCTh) BO3JECHUCTBHUS Ha
KUBbIE OpPraHU3Mbl ONPEJEICHHBIX BELIECTB, MOSCHATH HA MpPHUMEpPax CIOCOOBI
YMEHBIIEHUS] M NPEJOTBPALIEHUS] UX BPEIHOTO BO3ACHCTBUS, 3HAYEHHE >KHUPOB,
O€eJIKOB, YIJIeBOIOB AJI OpraHU3Ma YeJIOBEKa;

— HWCIONB30BaTh IMOJyUYEHHBIE TpPEeACTaBiIcHUS O cdepax mnpodeccnoHaTbHON
JIeSITEIbHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMU TEXHOJIOTHSIMU, KAK OCHOBY
s Tpo(ecCHOHATPHOW OpPHEHTAllMd W s OCO3HAHHOTO BHIOOpPAa XHMHUHU Kak
npoUIBHOTO TPeAMETa MPU MPOAOIHKEHUN 00yUIeHHS Ha YPOBHE CPEIHEro O0IIero
oOpa3zoBaHus;

— YYacTBOBAaTb B IPOEKTHO-HCCIIEJOBATEIbCKOW JAESITEIBHOCTH XUMUYECKOW U
XMUMHKO-3KOJIOTUYECKON HANPaBJIEHHOCTH.
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3. TemaTuveckoe MJIaHUPOBAHME.

9 kaace
O6miee Paznen/rema ypoxka Komnu DIIEKTPOHHBIN pecypc
KOJI-BO YeCTB
qacoB (¢}
Q 4acoB
S
= (pazne
™ 1)
B B BCCIO
Hele | roxg
JIIO
9 |1 30
1 | 3HAaKOMCTBO C HOPMATHBHO — MPABOBLIMH 1 https://chem-oge.sdamgia.ru/
pokymentamy 1o OI'D. Criempdukans. https:/fipi.ru/oge/otkrytyy-bank-zadaniy-oge
Konudukarop. [lemoBepcust.
IlepBoHayaIbHBbIE XUMUYECKUE IIOHSTHS
2 | UYuctele BemecTBa 1 cMecH. IIpocThie U 1 https://chem-oge.sdamgia.ru/
cloXxHbIe BemecTBa. Crioco0bl pa3ieacHus - -
N m pasi https:/fipi.ru/oge/otkrytyy-bank-zadaniy-oge
cMecei.
3 Xumuueckass hopmyia. BajieHTHOCTs aTOMOB 1 https://chem-oge.sdamgia.ru/
XUMUYECKUX 3JIeMEHTOB. CTEIICHb OKUCIICHUS - .
ec dneMeHToB. CTeneHp oKHcIe https:/fipi.ru/oge/otkrytyy-bank-zadaniy-oge
4 OTHOCHTEbHASI MOJICKYJISIPHAsT Macca. 1 https://chem-oge.sdamgia.ru/
MaccoBast J0JIs1 XUMHUYECKOTO PJIEMEHTA B - .
o https:/fipi.ru/oge/otkrytyy-bank-zadaniy-oge
COCTMHCHUH
5 | Konngectso Bemectsa. Moib. MossipHast 1 https://chem-oge.sdamgia.ru/
Macca. MonsipHslii 00bEM ra3os. Bzaumocssi3b o )
KOJIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
€IMHUI] BEIIECTBA
6 | dusnyeckue ¥ XUMUYECKUE ABIECHHUSL. 1 https://chem-oge.sdamgia.ru/
Xumuaeckasi peakius u e€ Mpu3Haku. 3aK0H - .
peaxil p https:/fipi.ru/oge/otkrytyy-bank-zadaniy-oge
COXPaHEHUSI MacChl BELIECTB. XUMUYECKUE
YpaBHEHUS
IMepuonuyveckuii 3axkoH u llepuogudeckasn
cUCTeMa XMMHU4YeCKuX 3j1emeHToB JI. 1.
MenaeneeBa. CTpoeHHe aTOMOB
7 Ilepuoaunueckuii 3akoH. Ilepuoanueckas 1 https://chem-oge.sdamgia.ru/
crucTeMa XMMHYecKux siementos J1.1. o )
MenneneeBa. Ou3nuecKuii CMBICIT https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U
TPYIIIEI 3JIEMEHTA
8 | Crpoenne atromoB. COCTaB aTOMHBIX SJIED. 1 https://chem-oge.sdamgia.ru/
M3otonsl. Dnektponsl. CTpoeHH - .
3010 ImeKTpo Crpocnne https:/fipi.ru/oge/otkrytyy-bank-zadaniy-oge
AJIEKTPOHHBIX 000JI0YEK aTOMOB
9 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 1 https://chem-oge.sdamgia.ru/
XUMUYECKUX JIEMEHTOB U UX COCIMHEHUN B . .
COOTBETCTBHH C TIOJIOKEHUEM 3JIEMEHTOB B https:/fipi.rufoge/otkrytyy-bank-zadaniy-oge
ITepuoarueckoil cucteMe U CTPOEHUEM HX
aTOMOB
CTpoeHue BelecTBa
10 | Xwumwuueckas cBs3b. Tumbl KpucTamummueckux | 1 https://chem-oge.sdamgia.ru/
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peméTok

https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

XHuMHYeCKHe peaKkun

11 | Knaccudukanys XMuMHYECKUX PEAKIHIA 110 https://chem-oge.sdamgia.ru/
Pa3INIHBIM TIPU3HAKAM https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
12 | TemnoBoil >(peKT XUMHYECKOW pPeaKiuu, https://chem-oge.sdamgia.ru/
TCPMOXHMITICCKHC YPaBHCHILL. https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
TepmoxumMuyeckre ypaBHEHUS
13 | OKHCIUTENBHO-BOCCTAHOBUTEBHBIC PEAKIIHHL. https://chem-oge.sdamgia.ru/
OMEKTPOHHBIH 6aHaUHC OKHCTUTCIBHO https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
BOCCTaHOBUTEIHHOU PEaKuu
14 | Teopus 3IEKTPOIUTUYUECKOM AUCCOIUALIAN. https://chem-oge.sdamgia.ru/
DNEKTPOJIUTHI ¥ HEANIEKTPOIUTHI. CUIILHBIE U https://fipi.ru/ogelotkrytyy-bank-zadaniv-oge
ciadbie AIeKTPOIUTHl. CTeleHb AUCCOIHUAIIIT
15 Peaxiinu nonHoro oomeHa. Y cioBus https://chem-oge.sdamgia.ru/
MPOTEKAHUs peaKIuii HOHHOrOo 0OMeHa, o )
TIOJTHBIC H COKPAIIEHHBIC HOHHBIC YPABHCHHS https:/fipi.ru/oge/otkrytyy-bank-zadaniy-oge
peaxiun
BaxHeiilue npeacraBuTe n
Heopranm4veckux pemiects. Hemerasuibl u
UX coeAnHeHusi. MeTaJlIbl M MX
coeMHEeHU A
16 K.]'IaCCI/Iq)I/IKaL[I/IH Y HOMEHKJIaTypa https://chem-oge.sdamaia.ru/
HEOPraHNYECKUX COCTMHCHUM . .
P 4 https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
17 Ou3nUeCKNe U XUMHIECKIE CBOMCTBA MIPOCTHIX https://chem-oge.sdamgia.ru/
BEIIECTB-HEMETAJIJIOB: BOJIOPOJIA, XJIopa, o )
KHCIOpOZa, cepbl, a3ota, (ocdopa, yriepona, https:/fipi.ru/oge/otkrytyy-bank-zadaniy-oge
KpEeMHUS
18 duznueckue M XUMHUYECKHE  CBOMCTBa https://chem-oge.sdamgia.ru/
TPOCTBIX BEIICCTB-MCTAIUIOB: JMTHA, HATPHA, https:/fipi.ru/oge/otkrytyy-bank-zadaniy-oge
KaJusl, MarHus U KaJIbIMs, aJIOMHHUA, JKeIe3a.
ONEeKTPOXUMUYECKHH Pl HalpsHKeHHH
METaJIIOB
19 duznyeckue MW XUMHYECKHE  CBOMCTBa
BOJIOPOTHBIX COEIMHEHUI HEMETAJIOB:
XJIOPOBOIOPOA, CEPOBOIOPOIA, AMMHAKA
20 DU3NUECKe U XUMHUYECKHIE CBOMCTBA OKCHJIOB https://chem-oge.sdamgia.ru/
HemerauioB: ceprl (IV, VI), azora (II, IV, V - .
pet (IV, VI), (L IV, V), https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
dhocdopa (111, V), yraepona(ll, IV),
kpemuuA(1V). [lomyuenune okcuaos
HEMETAJIOB
21 XuMH4ecKue CBOMCTBA OKCHIOB: METAJLIIOB https://chem-oge.sdamgia.ru/
IA-IITA rpymmn, nmaka, meau(1l) u xenesa (11 . .
PYIIL, 1L » Meu(ID) (L, https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
III). [Tommydenne OKCHIOB METAIIIOB
22 | XummuuecKHe CBOMCTBA OCHOBAHUMN U https://chem-oge.sdamgia.ru/
aM(bOTEPHBIX THAPOKCUIOB (Ha IpUMepe . .
(borep P 2108 ( P P https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
TUAPOKCHIIOB ATFOMUHUS, JKeJe3a, IINHKA).
[Tomydyenune ocHOBaHU 1 aMpOTEPHBIX
TUAPOKCUJIOB
23 OO0mme XUMHUYECKHE CBOMCTBA KHACHOT.

Oco0ble XMMHYECKHE CBOMCTBA
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12

KOHIIEHTPUPOBAHHON CEPHOM M a30THOM
kucaoT. [lonyueHnue Kucior

24

OO0mme XUMIIECKHIE CBOMCTBA CPETHUX COJICH.

ITonyuyenue coneu

https://chem-oge.sdamgia.ru/

https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

25

[Tonyuenne, coOupaHue, pacro3HaBaHHE
BOJZIOPO/A, KUCIIOPO/a, aMMUAKa, YIJIEKHCIIOro
rasa B J1abopaTopuu

26

ITonmyyenue amMmuaka, CEpHOM M a30THOHU
KHCJIOT B IpoMbIIuieHHocTH. O01ue crnocoOb!
MOJTYYCHHUS METAJIOB

https://chem-oge.sdamgia.ru/

https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

27

I'eneTnueckas CBA3b MEXKIY Kji1accaMu
HCOPraHUYCCKUX COCTMHEHUIN

XumMus U OKpysKamwuas cpeaa

28

BemectBa u Marepualipl B IOBCEIHEBHOM
XKHU3HM 4yesloBeka. besonmacHoe ucnoiabp3oBaHue
BEIIECTB W  XMMUYECKUX  pEakuuid B
naboparopuu u ObiTy. IlepBas momouls Hpu
XUMUUYCCKUX OXKOrax v OTPaBJICHUAX

https://chem-oge.sdamgia.ru/

https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

Pacuersl

29

Pacuetst 1o  Qopmynam  XUMHYECKHX
COoeIUHEHUN

30

Pacuetsl MacChl/MacCOBOM JIOJIA
pacTBOPEHHOrO BelecTBA B PACTBOPE IO
XUMHYECKUM YPaBHEHHSIM
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