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[HosicHuTeIbHAS 3alIUCKA

[IporpaMMa 1Mo XMMHU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTABJICHA Ha OCHOBE
TpeOOBaHUM K pe3ylbTaTaM OCBOEHHS OCHOBHOW OOpa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO OOILEro
obpazoBanus, npeacrasieHHbIX B PI'OC 00O, a Taxxke Ha 0OCHOBE (efiepaibHON pabovei mporpaMMbl
BOCIIUTAHMSI U C YIETOM KOHIICTIIIUY TIPETIOIaBaHUs YIeOHOTr0 peaMeTa « XMMHUs» B 00pa30BaTeIbHBIX
opranusanusax Poccuiickoit denepanun.

[Tporpamma o xumuu Ia€T NpeaCTaBICHUE O LENIAX, 00IIel cTpaTeruu 00y4eHus, BOCIUTaHUS
U pa3BUTUs OOYyYarOIIMXCS CpeACTBaMU Y4eOHOTO IpelMeTa, YCTaHABIMBAeT o00sA3aTeabHOe
IIPEIMETHOE COZIEpKAHME, ITPEyCMAaTPUBAET PACIIPEAEICHUE €T0 IO KJIaccaM U CTPYKTYPHUPOBAHUE I10
pazienaM M TeMaM [pOTrpaMMbl [0 XUMHH, OMNPEACNsAeT KOJIMYECTBEHHbIE M KauyeCTBEHHbBIC
XapaKTEPUCTUKUA COJEPIKAHUSI, PEKOMEHAYEMYIO IOCIEAOBATEIBHOCTh U3YyYEHUSI XUMHH C YUYETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOTrO Tmpolecca, BO3PACTHBIX
0ocoOeHHOCTeH 00y4aroImuXcs, ONpeAesieT BO3MOXKHOCTH MpPEAMeTa JUIs pealn3alnuu TpeOOBaHUN K
pe3yabTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTEeIbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs, a Takke TpeOOBaHMIl K pe3ynbTaraM OOy4YeHHs XMMHHM Ha YpOBHE LieJed U3ydeHUs
MpeJMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHHOU JIEATEIHHOCTH O0YYaIOLIErocsl M0 OCBOEHUIO
y4eOHOTO CO/IepIKaHMSL.

Pabouas nporpamMmma no XuMHUM COCTaBJIEHA JJIs ydaluxcs 9 kiacca B COOTBETCTBHH C:

1) ®denepallbHBIM TOCYJApCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM OCHOBHOI'O OOIIETO
00pa3oBaHMsl, yTBEPKJICHHBIM NPHUKa30M MuHucTepcTBa oopazoBanus u Hayku P® ot 17 nexadps 2010
r. Ne1897 (¢ momosHeHUSIMH ¥ U3MEHEHUSIMH );

2) Asropckoit nporpammoit H.H. I'apel «Xumus. Paboune nporpammsl. [IpenmerHas auHus
yueOoHukoB I'. E. Pynsutuca, @. I'. ®enpamana. 8—9 kinacchbi»: mocobue juist yuutenei odieo0pa3oBar.
opranmzanwmii / H. H. 'apa. — 2-e u3x., non. — M.: IIpocBenienne, 2013.

3) OcHoBHOM 00pa30BaTeNbHON MPOrpaMMOil OCHOBHOrO obmiero oOpazoBanuss MBOY
«Hayunenckas COILI wumenn Tarapuna FO.A.», yTBEpXAEHHONH NpPUKA30M JHUPEKTOpa OT
. Ne
4) Pa6oueit mporpammoii Bocniutanus ooyqatomuxcsi MbOY «Hayunenckas COLL nmenu

I"arapuna F0.A.», yrBepxkaeHHON npukazom nupekropa ot 31.08.2023 rona Ne 358.

Y4eOHuk:

- XuMmus. 9 kmacc: y4eOHHK Jjisi 001ieo0pa3oBaTeIbHBIX OPraHHU3allUid C MPHIOKEHUEM Ha
anekrporHoM Hocutene (DVD) / T.E. Pynsutuc, @.C. ®ensaman. — M.: IIpocemenue, 2014. — 208 c.:
. - ISBN 978-5-09-022307-2

N3yuenne xumuu B 9 Kilacce HampaBlieHO Ha JOCTHIKEHUE CIEAYIOIICH WeJIM: OCBOUTH
Ba)KHEHIIIE 3HAHUS 00 OCHOBHBIX MTOHATHAX M 3aKOHAX XMMUHU, XUMHUUECKOH CHUMBOJIMKE.

3agaumn.

— OBJIAJIETh YMEHUSIMU HAOMIOJaTh ~ XMMHYECKHE  SBJICHHS, MPOBOJUTH  XUMHYECKHUH
OKCIIEPUMEHT, TPOU3BOAUTH PACUEThl HA OCHOBE XHWMHUYECKUX (OpPMYyN BEIIECTB W ypaBHEHUI
XUMHYECKUX PEAKIIU;

— pa3BUTH MTO3HABATEIPHBIE HWHTEPECHI W HWHTEJUIEKTyaJIbHBIE CIOCOOHOCTH B TIpOIecce
MIPOBEJICHUSI XUMUYECKOTO KCIIEPUMEHTA, CAMOCTOSITEILHOTO MMPUOOPETEHUS 3HAHUN B COOTBETCTBUH
C BO3HUKAIOIIMMH KU3HEHHBIMH TIOTPEOHOCTSIMHU;

— BOCTIUTaTh OTHOIIIEHWE K XHMHH KaKk K OJHOMY U3 (yHIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY O0IIeYeTIOBEUYeCKON KYIIbTYPHI;

— MPUMEHUTH MOJTYYCHHbIE 3HAHUS W YMEHHUS JUIsi 0€30MacHOr0 HCIIOJIb30BAHMS BEIIECTB U
MaTepuajoB B OBITY, CETBCKOM XO3f1CTBE W Ha IMPOU3BOJCTBE, PEUICHHS MPAKTUYECKUX 3a/ad B
MOBCETHEBHOW JKM3HHU, MPEAYNPEKACHUS SBICHUH, HAHOCSIINX BPEa 30POBBIO0 UYEIOBEKA W
OKpY>Karolleu cpere;
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— BOCIIHUTATh YOXKIEHHOCTh B MO3UTUBHON POJIM XUMHUHM B KH3HH COBPEMEHHOIO OOILECTBA,
HE00XO0AUMOCTH XUMHUYECKH TPAMOTHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBBIO U OKpY»Karollel cpeae;

— (bopmupoBaTh yMeHusA: oOpamarbcs € XMMHUYECKHMH  BEIECTBAMM, HPOCTEHIIMMHU
npubopamu, 000pyJ0BaHUEM, COOIIOAATE IIPAaBUiIa TEXHUKH 0€30MaCHOCTH, (PUKCUPOBATH PE3YIbTATHI
OIILITOB, JI€JIaTh 000OIICHHUS;

— MOJATOTOBHUTH TBOPUECKH MBICISIINX, YMEIOIUX 0€3 OMacky oOpamiaThCsi ¢ BEIIECTBAMH U
3HAIOIIMX HUX MIPAKTUYECKOE 3HAYCHHE, SKOJOTMYECKH IPAMOTHBIX ydamuxcs. B nmpormecce oBiageHus
XUMHAYECKHMHU 3HAHUSAMU M YMEHHUSIMH yJaliecs JOJDKHBI OCO3HATh OYEBUIHBIN (DaKT: XuMmus He Oosee
oracHa, yeM Jiro0ast ipyrast HayKa, - OacHO €€ HeIIOHMMAaHUe WK ITpeHeOpeKeHne 3aKOHAMHU, YTO BEET
K CO3JJaHHIO DKOJIOTMYECKHM HEIIOJHOLICHHBIX TEXHOJIOTMM M IIPOU3BOJACTB; OIACHO CO3HATEIBHOE
HCIOJIb30BaHUE JOCTHKEHUI XUMUYECKOM HAYKH M XUMUYECKOU POMBIIIEHHOCTH BO BPEJl YEJIOBEKY4

— [IPUBUTh YYEHUKAM HAaBBIKM CaMOCTOSTENILHOW paboThl C JONOJHUTENbHON y4eOHOH,
Hay4HOU, HAy4YHO-TIONYJIIPHOM JINTEPATypOH 110 NIPEAMETY, C IEKTPOHHBIMU PECYPCAMH.

Ilnanupyemsble pe3yJbTAaThl 0CBOCHHS Y41eOHOI0 peaMeTa
Juunocmusie pesynomamet: *
JInuyHOCTHBIE pE3yNbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO 00MLIero oOpa3oBaHMs

JOCTUIalOTCA B XOA€ O6y‘~IeHI/I$I XUMHHU B COAHMHCTBC y‘IG6HOI‘/‘I U BOCHHUTATEIbHOM JCATCIIBHOCTH B
COOTBCTCTBUH C TpaaAULIMOHHBIMU pOCCI/If/'ICKI/IMI/I COMOKYJIBTYPHBIMH M AYXOBHO-HPAaBCTBCHHBIMHU
HCHHOCTAMU, IPHUHATBIMU B O6HICCTBG IIpaBHJIaMH 1 HOpMaMU MOBCACHUS U CHOCO6CTBYIOT mnmponeccam
CaMOIIO3HAaHUs, CaMOPa3BUTHUA U COUAJIM3allun 06yqafonmxc;1.

JInyHOCTHBIC pe3yiabTaThl OTpaXAakOT TOTOBHOCTb o6y11afonmxc;1 PYKOBOACTBOBATHCA
CHCTEMOM MO3UTHUBHBIX OCHHOCTHBIX OpI/IeHTaI_[I/Iﬁ " paCIUPCHUC OIIbITa ACATCIbHOCTHU Ha eé OCHOBC, B
TOM 4HUCJIC B YaCTH:

1) naTPHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOIIECHHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U HAYyYHOMY
HaCJIEII0, TOHUMaHUS 3HAUE€HUsI XUMUYECKOW HAayKH B )KM3HU COBPEMEHHOTI'0 00I11€CTBa, CIIOCOOHOCTH
BJIQJIETh JOCTOBEpHOM HH(poOpManueld O NepeoBbIX JOCTHKEHHUSX M OTKPBITUAX MHPOBOH U
OTE€UYECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

NpeaAcCTaBJICHHUA O COHOUAJbHBIX HOPMaxXx HW IpaBWIaxX MEKINYHOCTHBIX OTHOIIICHUN B
KOJIJICKTHUBE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6H.I€CTBCHHO HOJ'IC3HOI>1,
y“Ie6HO—I/ICCJ'IeI[OBaTeJ'IBCKOI\;I, TBOp‘lCCKOfI H Jpyrux BHOaX  OCATCIIBHOCTH, TOTOBHOCTH K

! Tlporpamma cocragiena ¢ yuerom paGoueii nporpaMmmel BocnuTanus odydaromuxcs MBOY «Hayunenckas

COIll», 0CHOBHBIX HANIPABJICHUI BOCIINTaHNsA B co0TBeTcTBHH ¢ PI'OC:

I'paxxnanckoe

IHaTpuornyeckoe

JlyXOBHO-HpPaBCTBEHHOE

AcreTHYecKoe

®usnyeckoe BocnuUTaHue, (opMHpoBaHMe KYJIbTYPHI 3A0POBOT0 00pa3a SKH3HH W 3MOIMOHAJIBHOIO
0JIaronoJryyus

Tpynosoe

JKo0I0rHYecKoe

8. IleHHOCTH HAYYHOTO MO3HAHUS

agrwdE

No


http://pandia.ru/text/category/himicheskaya_i_neftehimicheskaya_promishlennostmz/
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pa3HoOOpa3HONW COBMECTHOM JEATEIbHOCTH TNPU BBHIMOJIHEHUHM Y4eOHBIX, MMO3HABATENbHBIX 3a/ad,
BBIIIOJJHEHUM XMUMHYECKHUX OKCIIEPUMEHTOB, CO3/IaHUM Y4E€OHBIX IPOEKTOB, CTPEMIIEHHUS K
B3aMMOIOHMMAHUIO W B3aWMOIIOMOIIM B TPOLIECCE OSTOW Y4eOHOH MAeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MMOBEACHUE U MIOCTYIKH CBOUX TOBAPUIICH C MO3UIIMHI HPAaBCTBEHHBIX U MMPABOBBIX HOPM
C Y4€TOM OCO3HAHUs NOCIIEACTBUM TOCTYIIKOB;

3) IHCHHOCTH HAYYHOI'0 IIO3HAHUSA !

MHPOBO33PCHUYCCKHUE ITPEACTABIICHHUS O BEIIECTBE U XHUMHYECKOH pC€aKkuuu, COOTBETCTBYIOIINUEC
COBPECMEHHOMY YPOBHIO pa3sBUTHUA HAYKH U COCTABJIAOIIUE OCHOBY JIsI IOHMMAaHUSA CYIITHOCTHU HaquOﬁ
KapTUHBI MUpa, NPCACTABICHUS 00 OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTUSA HPUPOAbI, B3AUMOCBA3AX
YCJI0BCKa C HpHpOI[HOﬁ CpCI[OfI, O pOJIM XUMHHU B ITIO3BHAHUHU ITUX BaKOHOMepHOCTCﬁ;

[I03HABATEJIbHBIC MOTHUBBI, HAIIPABJICHHBIE HAa IIOJy4YCHHME HOBBIX 3HAHMW 110 XHMHH,
HeoOXoAuMBIe Ui OOBSICHEHUS HAONIOJaeMbIX IPOLECCOB M SBJIEHHM, I103HABATEJIbHOM,
MHGOPMALIMOHHON M YMTATENIbCKOM KYJIbTYphl, B TOM YHCI€ HABBIKOB CAMOCTOSTEIbHOM pPabOThl C
Y4eOHBIMH TEKCTaMH, CIIPAaBOYHOW JIMTEPATypOW, JOCTYMHBIMH TEXHHYECKHMHU CPEICTBAMU
MH(GOPMALIMOHHBIX TEXHOJIOTHA;

WHTEpPEC K OOY4YeHHI0 M TO3HAHWIO, JII0O003HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOCKTHOW W WCCIICIOBATEILCKON IEATCIIBHOCTH, K OCO3HAHHOMY BEIOODPY
HAIPaBJIEHHOCTU U YPOBHS 00y4YEHUS B NajbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIbTYPHI 3/10POBbSI:

OCO3HaHHE IIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKU Ha
3JI0pOBBIM 00pa3 KU3HHU, OCO3HAHUE MOCIEACTBUI U HETPUSITHE BPEIHBIX MPHUBBIYEK (YMOTpeOIeHUs
QJIKOTOJIS, HApPKOTUKOB, KYpPEHHMs), HEOOXOAMMOCTH COOJIOJCHUSI TIpaBui O€30MacHOCTH TIpHU
oOpallleHuU C XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) TpynoBoro BocnuTaHus:

MHTEpPEC K MPaKTUYECKOMY HM3YYECHHIO Tpodeccuil u Tpyda pa3iMuyHOTO POJa, YBAKEHHE K
TPpyAy W pe3yjbTaTaM TPYIAOBOU JEATEILHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHHUS MPEAMETHBIX
3HAaHUW MO XWMHUHU, OCO3HAHHBIN BHIOOP MHAMBHUIYATLHON TPAEKTOPUU MPOJOIKEHHsI 00pa30BaHUS C
y4€TOM JIMUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH,
yCHenrHo mpodeccuoHanbHON JESTEIPHOCTH M PAa3BUTHUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTHh
aIanTUPOBaThCs B MpodeccroHabHOM cpefie;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

9KOJIOTHYECKU 11eJ1Ieco00pa3Hoe OTHOUIEHHE K MPHUPOJAE KaK MCTOYHHMKY KH3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAHMS, IMOHMMAaHHME LIEHHOCTH 3JI0pOBOTO M 0Oe30macHoro obpasza KU3HH,
OTBETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY (PM3UYECKOMY U TICHXWYECKOMY 3JI0pPOBBIO, OCO3HAHUE
[IEHHOCTU COOMIOJEHUS TpaBUil OE30MAaCHOTO TOBEIEHUS MpH padoTe C BEIIeCTBAMH, a TaKXKe B
CUTYALUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH NMPUMEHATH 3HAHMSI, MOJy4aeMble IPU U3YyYEHUH XHUMUU, JJIS pellleHus 3a/aad,
CBA3AHHBIX C OKPYKAOIIEW NMPUPOJHOM CPEIOM, IS MOBBIIMIEHHUS YPOBHS SKOJIOTUYECKON KYJIbTYpHI,
OCO3HAHMA TI00AILHOIO XapaKTepa HKOJOTHYECKUX NpoOjeM M IMyTed HX peleHHs MOCPeICTBOM
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MCTOOOB XHMMHH, SKOJOTHYECKOI'O MBINIJICHUA, YMCHHUA PYKOBOACTBOBATHCA MM B HOSH&B&TGJ’IBHOﬁ,
KOMMYHI/IKaTPIBHOI;'I u COHH&J’IBHOﬁ IIpaKTHUKCE.

MertanpeameTrHble pe3yJibTaThbl

B cocraBe MerampeIMeTHBIX pE3yJIbTaTOB BBIACISAIOT 3HAYUMBbIE ISl (OPMUPOBAHUS
MHUPOBO33pEHUS 00IICHAYYHbIE TTOHATHS (3aKOH, TEOPHUs, IPUHIIUII, TUIIOTe3a, (GaKT, CUCTEMA, ITPOIIeCe,
HKCHEPUMEHT U JIPYToe.), KOTOpPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYyYHBIX YUEOHBIX MpeaMeTax U
MO3BOJISIIOT HA OCHOBE 3HAHU U3 3TUX MTPEeIMETOB (HOPMHUPOBATH MIPEICTABICHHE O [IEIOCTHON HAy4HOM
KapTUHE MHpa, U YHUBEpPCAJIbHblE Yy4eOHble JAelcTBUA (ITO3HABATENIbHBIE, KOMMYHUKAaTHUBHBIE,
pEryIsSTHBHBIE), KOTOpble 00eCneyuBalOT (OPMHPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIHHOMY
[UTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeiiCTBUS
Ba3zoBble Jioruyeckue eiicTBUS:

YMCHUA UCIIOJIb30BATh HpI/IéMI)I JIOTMYCCKOro MbINUJICHHUA TP OCBOCHUUN 3HAHWM: PaCKpbLIBATH
CMBICII XUMHYCCKUX MOHSITHHI (BI)IIIGJIHTI) HX XapaKTCPHBIC MIPHU3HAKH, YCTAHABJIMBATH B3aMMOCBA3b C
ApyruMu HOHHTI/IHMI/I), HUCIIOJIB30BAaTh IIOHATHUA OJIA 00BICHEHHS OTACJIBHBIX Q)aKTOB u HBJICHI/Iﬁ,
BBI6I/IpaTB OCHOBAHUA U KPUTCPHUU OJIA KJ'IaCCI/I(i)I/IKaL[I/II/I XUMHNYCCKHUX BCIICCTB U XUMHUYCCKUX peaKHHﬁ,
YCTaHaBJIMBATh MPUYUHHO-CICACTBCHHBIC CBA3U MCKIY 00BEeKTaMu HN3YUCHUS, CTPOUTH JIOTHYCCKUC
pacCyxxaCHuAd (I/IH,HYKTI/IBHBIG, ACAYKTUBHBIC, 110 aHaJ'IOFI/II/I), JC€J1aTb BBIBOAbBI M 3aKJIIOUYCHU A,

YMEHHME NPHUMEHSATh B IPOLECCE IMO3HAHUS MOHATUS (MPEAMETHBIE W METANPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENM, HWCHOJIb3yeMble B XUMHUH, HpeoOpa3oBbIBaTh IIHPOKO
NpPUMEHSIEMbIE B XUMHMU MOJIEIbHbIE TNPEACTaBICHUS — XHUMHMYECKHH 3HaK (CHMMBOJI 3JIEMEHTa),
Xumuueckas (Gopmysa U ypaBHEHHE XMMHMUECKON peaklyy — MpU PEelIeHUH y4eOHO-I103HaBATEIbHBIX
3a1a4, ¢ y4€TOM ITHUX MOJEIbHBIX IPEACTaBICHUN BBIABIATH M XapaKTEPU30BATH CYIIECCTBEHHBIE
MIPU3HAKH U3Y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIMi, BIBIATH OOIIMe
3aKOHOMEPHOCTH, MPUYMHHO-CIEIACTBEHHBIE CBA3U M IMPOTUBOPEUMS B HU3Y4aeMbIX Ipoleccax u
SBJIICHUSAX.

ba3oBble ncciienoBarebcKue AeiCTBHUA.

YMEHUE UCI0JIb30BaTh IIOCTABICHHBIE BOIIPOCHI B KAUECTBE HHCTPYMEHTA [TIO3HAHMS, 4 TAKXKE B
KadyeCTBE€ OCHOBHI JIdA (bOpMHpOBaHI/ISI THIIOTE3bI IO IMPOBCPKE IMPABUIBHOCTH BBICKA3bIBACMBIX
CY)KICHUU;

NpUOOpETEHUE OMbITa MO IUIAHUPOBAHUIO, OPraHU3allMd W TPOBENCHUI0 YYCHHUYECKUX
SKCIIEPUMEHTOB, YMEHHE HaOJf0/laTh 3a XOJIOM MpOLecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATH €ro
pe3yabTar, (HopMyaHpoBaTh OOOOIIEHHS W BBIBOABI IO pe3yJibTaTaM IMPOBEAEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pa6ora ¢ undopmaumeii:

yMEHHUE BBIOMpATh, aHATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO PA3IHMUHBIX BHJIOB U
¢dbopM TmpencTaBiIeHMs, MOJy4aeMyl0 HU3 pa3HbIX HCTOYHUKOB (HAay4yHO-TIOMYJISpHAs JUTEpaTypa
XUMHUYECKOTO COJIEpKaHMsI, CIPAaBOYHbIE MOCOOUs, pecypchl VHTepHEeTa), KpUTUYECKH OLICHUBATH
MIPOTUBOPEYUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;
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YMEHHUE MPUMEHSTh pa3InYHble METOIBl M 3alPOCHI MPH MOUCKE W 0TOOpEe MHPOpPMALUU U
COOTBCTCTBYIOIIUX JaHHBIX, HGOGXOI[I/IMBIX JJIs1 BBITIOJTHCHUSA y‘-I€6HBIX 1 IIO3HABATCIIbHBIX 3aJa4
OmpeAeN€HHOr0 THIA, TPUOOpPETEeHHEe oOombiTa B 00JACTH HKCIOJB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHI, OBJIAQJICHUE KYJIBTYpPOH aKTUBHOTO WCIOJIb30BAHUS Pa3IHUHBIX
MOMCKOBBIX CHCTEM, C JIMYHOCTHBIE pe3yNbTaThl OCBOCHHSI TPOTPAMMBI OCHOBHOTO OOIIETO
o0Opa3oBaHMs JOCTUTAIOTCS B XOJ€¢ OOydYeHHUS XUMHH B EAWHCTBE Y4eOHOM W BOCHHTATEIHHOU
ACATCIIbBHOCTU B COOTBCTCTBUU C TPAAUIUMOHHBIMHA pOCCHﬁCKHMH COINMOKYJIbTYPHBIMH U JYXOBHO-
HPABCTBEHHBIMHU I[IEHHOCTSIMH, TNPHUHITHIMA B OOIIECTBE INpaBWIAMH W HOPMaMHU IOBEICHHS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHUSA, CAMOPA3BUTHUS M COLMATN3ALNN 00YJaIOLTIXCS.

JIndHOCTHBIE PpE3YyNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOI MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIINI U PACIIMPEHHUE ONBITA JIEATEILHOCTH Ha €€ OCHOBE, B
TOM YHCJIC B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOUICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U HAyYHOMY
HACJIEIUI0, TOHUMAHUS 3HAUEHUSI XUMUYECKOM HAyKH B )KM3HU COBPEMEHHOT'0 00I1IeCTBa, CIIOCOOHOCTH
BJIQJIETh JOCTOBEpHOM HH(MOpManMel O NEepefoBbIX JOCTUKEHHMSIX M OTKPBITHUSX MHUPOBOH U
OTEUECTBEHHOW XMMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOHUCTBE MHpa U 0OIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

MPEJCTaBICHUS] O COIMAIbHBIX HOpPMax M MpaBWIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, KOMMYHUKATUBHON KOMITETEHTHOCTH B OOIIECTBEHHO T10JIE3HOH,
y4e0HO-HCCIIeIOBATEIbCKOM, TBOPYECKOWM W JAPYrUX BHIAX JIEATECIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHON J[EATEIbHOCTH TMPU BBHIMOJIHEHHHM Y4YeOHBIX, MMO3HABATENbHBIX 3aj1ad,
BBITIOTHEHUH XHUMHUYECKUX OSKCIIEPUMEHTOB, CO3JaHUU Y4eOHBIX TMPOEKTOB, CTPEMIICHUA K
B3aMMOITIOHMMAHHUIO W B3aWMOIIOMOIIM B TMpoIecce JToW Y4eOHOH ACSITeNbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE MOBEICHHE U TTOCTYIIKH CBOMX TOBAPHIIEH C TO3UIIUUA HPABCTBEHHBIX M TIPABOBBIX HOPM
C Y4€TOM OCO3HAHMS TOCIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHSI:

MHPOBO33PEHUYECKHE MPECTABICHUS O BEIIECTBE M XMMHUYECKON PEeaKIuu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONINE OCHOBY JIJIsl IOHUMAaHMUSI CYIIIHOCTH HAYYHOM
KapTUHBI MHpA, MpeicTaBiIeHus] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOJIbI, B3AUMOCBSI3SIX
YeloBeKa ¢ MPUPOTHON CPeloil, O pOJI XUMHHU B TTO3HAHUH ITUX 3aKOHOMEPHOCTE;

MO3HABATE/IGHBIC MOTHUBBI, HAlpaBlieHHbIC Ha IIOJYYCHHE HOBBIX 3HAHUK 110 XUMUH,
HEOOXOMUMBbIE JJIE OOBSCHEHHMsS] HAONIOJAeMBIX TMPOIECCOB U  SIBJICHUHM, IO3HABATEIIbHOM,
MH(OPMAIIMOHHONW W YHUTATEIbCKOW KYIBTYpBI, B TOM HYHCIIE€ HABBIKOB CAMOCTOATEIHHOW paboOThI ¢
y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypO, JOCTYMHBIMH TEXHUYECKUMHU CPEACTBAMU
WH()OPMAIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEHHIO M TIO3HAHUIO, JF0O03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOCKTHOW M WCCIEAOBATEIbCKON AESITENbHOCTH, K OCO3HAHHOMY BBIOOpY
HAMpPaBIEHHOCTU U YPOBHS O0yUYEHUS B ajbHEHIIIEM;

4) hopMuUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOIIICHHSI K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBIN 00pa3 KU3HHU, OCO3HAHUE TOCIEACTBUN U HEMIPHUATHE BPEIHBIX NMPUBBIYEK (YMOTpeOIeHuUs
QJIKOTOJIsl, HAPKOTHKOB, KYpEHHs), HEOOXOIMMOCTH COOJIIOJIEHUs TpaBUiI 0€30MacHOCTH TpHU
oOpaleHuy ¢ XHMUYECKIMH BEIIECTBAMH B OBITY U PEATbHOM KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTHUYECKOMY M3YYCHHIO Mpodeccuil U Tpyaa pa3IuyHOTO PojJa, YBAKECHHE K
TPYAy M pe3ylibTaTaM TPYJIOBOU JESATEILHOCTH, B TOM YHCIE Ha OCHOBE MPUMEHEHUS MPEAMETHBIX
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3HaHUH MO XMUMHH, OCO3HAHHBIA BHIOOP MHAWBHUAYATHHOW TPACKTOPHUHU MPOJOHKCHHUS 00pa30BaHUS C
y4€TOM JTMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH,
YCIIEUTHOW MPOQPECCHOHAIBHON ACSITENTHHOCTH W PAa3BUTUS HEOOXOIUMBIX yMEHHW, TOTOBHOCTH
aZanTUPOBAThCS B TPO(hEeCCHOHATILHOM Cpelie;

6) 3K0JI0OrM4eCKOro BOCIIUTAHMA:

DKOJIOTHUYECKHU IIeJIecO00pa3HOe OTHOIICHHE K MPHPOJE KaK MCTOYHHMKY >KM3HHM Ha 3emIe,
OCHOBE €€ CYIIeCTBOBAaHMs, IMOHMMAaHHE IIEHHOCTH 3JI0pOBOTO M 0e30macHoro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3UYECKOMY M MCUXHUYECKOMY 3JI0POBBIO, OCO3HAHHE
IIEHHOCTH COOJIFOJICHHUS TIpaBWiI OE€30MacHOTO TMOBEACHHUS INMPH paboTe ¢ BEIIECTBAMH, a TaKKe B
CUTYalHUsIX, YTPOKAIIUX 310POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHATH 3HAHUS, MOJy4yaeMble MPU U3YyYEHUU XUMUH, JUIsl PEIIeHUs 3ajiad,
CBSI3aHHBIX C OKPYXaIOIIEH MPUPOJIHON CPElIoM, /ISl MOBBIIIECHUSI YPOBHS SKOJIOTHUYECKON KYJIbTYPHI,
OCO3HAHUS TJIIOOAIBHOTO XapaKTepa JKOJOTHYECKHX MPOOJIeM M IMyTeH MX PEIICHHS MOCPEIACTBOM
METOJIOB XUMHUH, 3KOJOTMYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJCTBOBAaTbCS MM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOW MPAKTHUKE.

MeTtanpeameTHblie pe3yJabTaThl

B cocraBe MerampeIMeTHBIX pe3YyJIbTaTOB BBIACHSIOT 3HAYUMBbIE Uid  (OpMHpPOBAHUS
MHUPOBO33PEHHUS OOIICHAYYHBIC MMOHATHUS (3aKOH, TCOPHS, TPUHIIMIL, THITOTe3a, (aKT, CUCTEMa, TIpoIiece,
SKCIEPUMEHT U JIPYro€.), KOTOPbIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpPEIMETax U
MO3BOJISIFOT HA OCHOBE 3HAHUI U3 3TUX MIPEeIMETOB (HOPMUPOBATH PECTABICHUE O LIETIOCTHON HAyYHOU
KapTUHE MHpa, U YHUBEpCAJIbHbIE Yy4yeOHble MAecTBHs (IIO3HABaTElIbHBIE, KOMMYHUKATHBHBIE,
pEeryJsTUBHBIE), KOTOpbIE O0OecneunBaroT (POPMUPOBAHME TOTOBHOCTH K CaMOCTOSITEIIBHOMY
TJITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NEesATEILHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBHSA

ba3oBble JJoruueckne aeicTBus:

YMEHHS UCMOJI30BATh MPUEMBI JIOTUYECKOTO MBILIJIEHUS TPU OCBOCHUU 3HAHUI: PACKPHIBATh
CMBIC]T XUMHUYECKUX TMOHATHH (BBIIETATh UX XapaKTEpPHbIC MPU3HAKU, YCTAHABIMUBATH B3aHMMOCBS3b C
JOPYTUMU TIOHATHSMHU), UCHONB30BaTh MOHATHS IS OOBSCHEHHS OTIENbHBIX (DaKTOB W SIBJICHHIA,
BBIOMpATh OCHOBAHUS U KPUTEPUU TS KilacCU(DUKAIINI XMMHUYECKHUX BEIIECTB U XUMUYECKUX PEaKIIHii,
yCTaHABIMBATh NMPUYMHHO-CIECCTBEHHBIC CBSA3H MEXAY OOBEKTaMH HM3y4Y€HUS, CTPOUTH JOTHUECKUE
paccyxenust (MHIYKTUBHBIC, JETYKTHUBHBIC, 10 aHAJIOTUH), 1e7IaTh BEIBOJIBI U 3aKITIOUCHUS;

yMEHUE TPHUMEHSITh B TPOIIECCE TMO3HAHMS TMOHATHUS (MIPEAMETHBIE W METANpeJIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENIU, UCIOIb3yeMble B XHMHH, MPEeoOpa3OBbIBaTh IIUPOKO
MpUMEHsSIeMble B XHMHHU MOJIENbHBIE MPEJICTaBICHUS] — XUMHYECKHH 3HAK (CHMBOJ JIJIEMEHTA),
XuMu4eckas GpopMyia U ypaBHEHHE XUMUUYECKOW PEaKIUd — MPH PEUICHUH yueOHO-TI03HABATEIbHBIX
3a7a4, C y4E€TOM 3THUX MOJECIbHBIX MNPEACTABICHUM BBISBISTH U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKUA U3y9aeMbIX OOBEKTOB — XMUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUi, BHISBIATH OOIIHE
3aKOHOMEPHOCTH, NPUYMHHO-CIEACTBEHHBIE CBSI3M W NPOTUBOPEUYHsS] B HM3Y4YaeMbIX IIpoLeccax |
SIBIICHUSX.

Ba3oBble ucciaenoBaTeabCKue AeiicTBUS.

YMEHHE HCIO0JIb30BaTh MIOCTABJIEHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA NIO3HAHUS, a TAKKE B
KauecTBE OCHOBBI JUIsi (DOPMHpPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

MpuoOpeTeHNEe OmbITa MO TUIAHUPOBAHHIO, OPTraHU3alMd U TIPOBEICHUIO YYCHHYECKHUX
JKCIIEPUMEHTOB, YMEHHE HaOI0JIaTh 3a XOJIOM MpPOIlEecca, CaMOCTOSTENBHO IMPOTHO3UPOBATH €ro
pe3ynbrat, (opmynupoBaTh 0000IIEHHS ¥ BBIBOJIBI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCTIE0OBAHMS, COCTABIIATH OTYET O MPOICTaHHON padoTe.

PatGora ¢ undopmaunmeii:
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yYMEHUE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATh UHMOPMALIMIO PA3IMYHBIX BHJIOB U
¢dopM mpencTaBieHUs, MOMYyYaeMyl0 M3 pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJApHAs JHUTEparypa
XUMHAYECKOTO COJEepXKaHMs, CIPaBOYHBIC IMMOcoOus, pecypchl VHTepHETa), KPUTUYECKH OICHUBATh
IIPOTHUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

yYMEHHUE NMPUMEHATh Pa3IMYHbIe METOAbl U 3aIPOCHI IIPU IOUCKE U O0TOOpEe MHPOpPMaLUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOMUMBIX JUIS BBIMOJIHEHUS y4eOHBIX M IO3HABATEIBHBIX 3a7a4
ONpeAeN€HHOr0 THIA, NPUOOpPETeHHE oOombiTa B 00JACTH HWCIOJB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTUH, OBJIAZICHUE KYJIbTYPOW AaKTHBHOI'O HCIOJB30BAHUSA pPa3IMYHBIX
IIOMCKOBBIX CUCTEM, CAMOCTOSITENIbHO BEIOMPATh ONTHUMAIbHYIO (POPMY MpEACTaBIECHUS HHPOPMALIUU U
WUTIOCTPUPOBATh pellaeMble 3aJaud HECIOXHBIMH CXEMaMH, IuarpaMMami, Ipyrumu Qopmamu
rpaduKu U UX KOMOUHAIUSIMU;

YMEHHUE HCIIOJIb30BaTh M aHAJIM3MPOBaTh B Ipolecce y4eOHOW M HCCIelI0BaTeIbCKON
NesITeIbHOCTH MH(OPMALUIO O BIMSHUU IMPOMBIIIJIEHHOCTH, CEIbCKOIO X035HCTBAa U TPaHCHIOPTA HA
COCTOSIHUE OKPY’KaIOLIEH MPUPOTHON CpeIbl.

KoMMmyHuKkaTHBHBIE yHHBepcaibHble yueOHbIe JeHCTBHUSA:

YMEHUS 3aJjaBaTh BOIPOCH! (B X0/€ Auajora u (Win) AMCKYCCHH) IO CYLIECTBY 00CyX1aeMon
TeMbl, JOPMYJIUPOBATH CBOU MPEATIOKEHNUS OTHOCUTEJIBHO BBITIOIHEHUS NPEATIOKEHHOH 3a/1auH;

YMEHHMSI [IPE/ICTABIATh [TOJYYEHHbIE PE3YJIbTAaThl IO3HABATEIILHOMN JEATEIBHOCTH B YCTHBIX U
MIMCbMEHHBIX TEKCTaX; JeJIaTh IMPE3EHTALNI0 PE3y/IbTaTOB BHIIOJHEHUS XMMHUYECKOTO HKCIEPUMEHTa
(;1abopaTopHOro omeita, Ja00paTOpHON pabOTHI MO HCCIEAOBAHHIO CBOMCTB BEIIECTB, Y4eOHOIO
MIPOCKTA);

YMEHMSI y4yeOHOr0 COTPYAHMUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM IO3HABaTEJIbHOM U
MCCIIEIOBATEILCKON JIEATEIILHOCTH MPH PEUICHUH BO3HUKAIOUIMX MPOOJIEM HAa OCHOBE yuéTa OOIIHMX
MHTEPECOB M COIJIACOBAHUS NO3ULUI (00OCyXJIeHHs, OOMEH MHEHMSMH, «MO3TOBbIE IITYPMbI»,
KOOpJAMHAILIMSI COBMECTHBIX JIEHCTBUM, ONPEIEICHUE KPUTEPUEB IO OLICHKE KAa4eCTBA BBINOJHEHHON
paboThI U ApyTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUA:

YMEHHME CaMOCTOSITENIBHO ONPENENSTh LENH ACITEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATS,
KOHTPOJMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIBHOCTh, BHIOMPATh Hambosee
3¢ deKTUBHBIE CTIOCOOBI pelIeHHs y4eOHBIX U TO3HABATENIbHBIX 33J1ay, CAMOCTOSITEIbHO COCTABIIATh HIIN
KOPPEKTHUPOBATh MPEIIOKEHHBIN aITOPUTM JIEHCTBHM IPY BBIIOJIHEHUH 3aIaHUM ¢ yYETOM NOJIY4ECHUS
HOBBIX 3HaHMM 00 H3yyaeMbIX OOBEKTaX — BELIECTBAX U pEaKUUsiX, OLIEHWBATh COOTBETCTBHE
IIOJIyYEHHOT'O pe3yJIbTaTa 3asBICHHON II€JIM, YMEHHUE MCIIONIb30BaThb U AHAIU3UPOBATH KOHTEKCTHI,
IIpeijIaraéMble B yCIIOBUH 3aJaHUM.

IIpenmeTHble pe3yJibTaThl

K koHuy oOyueHuss B 9 kJiacce IpeaMETHBbIE PE3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:

o pacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IOHSATUN: XMMHMUYECKHUN AIJIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CJOKHOE BELIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATETLHOCTD, CTENEHb OKUCIICHUS, XUMHUECKasl peaklMsi, XUMUYecKasl CBs3b, TEIJIOBOU
s¢dexkr peaknuu, MOJb, MOJIAPHBIA  O00BEM, pacTBOpP, DJIEKTPOJIUTHI,  HEIIEKTPOJIUTHI,
AJIEKTPOIUTUYECKAs UCCOLMAIUS, pEaKIIM HOHHOTO 0OMeHa, KaTaln3aTop, XUMHUUECKOe PAaBHOBECHE,
oOpaTUMble U HEOOpaTUMbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, OKUCIUTEIb,
BOCCTAaHOBUTENb, OKHCIIEHHE W BOCCTAaHOBJIEHUE, AJJIOTPOINHUS, aM(pPOTEPHOCTb, XUMHUYECKasi CBS3b
(xoBaJIeHTHAs, HOHHAs, METAJUIMYECKasi), KpUCTAJUINYECKasi peléTka, KOppo3usi METAJIOB, CIUIABBHI,
CKOPOCTh XMMHUYECKOW pEaKLuH, MpeAesIbHO JomyctuMas koHneHnTpanus [IJIK BemecTsa;

o WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATUH M NPUMEHATH 3TU
MIOHSATHS TIPU ONMCAHUU BEILIECTB U X IIPEBPALLCHUI;
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o WCIOJIb30BaTh XWMHUYECKYI0O CHMBOJIMKY JUIsl COCTaBieHUS (OpMysn BeHIecTB U
YpPaBHEHUN XUMHYECKUX PEAKIUN;

o OTIpEEISATH BAJIGHTHOCTD U CTENIEHb OKUCICHHSI XUMUUYECKUX SJIEMEHTOB B COETMHEHUSIX
Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTD BEIIECTB K ONpeAeIEHHOMY KJIacCy COeIMHEHUH 1o Gpopmyam,
BHJI XMMHUYECKOH CBS3M (KOBAJICHTHAs, MOHHAS, META/UTMYECKas) B HEOPTAaHMYECKUX COCJIMHCHUSX,
3apsi]] MOHA MO XUMHYECKOH Qopmyse, XapakTrep Cpelbl B BOJHBIX PAaCTBOPAaX HEOPTaHUYECKHX
COEIMHEHUH, TUIl KPUCTAJUIMYECKOM PEIETKH KOHKPETHOTO BEIlIECTBA;

o packpbiBaTh cMbIci [lepuonnyeckoro 3akona /1. 1. MenneneeBa u JeMOHCTPUPOBATH €TI0
MOHMMAaHME: OIKChIBATh U XapakTepu3oBaTh TabOiauuHyro (opmy Ilepuoanueckoit cuctemsl
XUMHUYECKHUX DJIEMEHTOB: pa3inyaTh MOHATHS «TJaBHas mnoarpymnmna (A-rpymma)» U «mo0ovHas
noarpynna (b-rpymmna)», Maibie u 00JbIINE TEPUOIBI, COOTHOCUTH 0003HAUYCHUSI, KOTOPBIC UMEIOTCS B
MIEPHONYECKOMN TaONHIIe, C YMUCIOBBIMU XaPAKTEPUCTUKAMK CTPOSHUSI aTOMOB XMMHYECKHUX 3JIEMCHTOB
(coctaB u 3apsan saapa, oOllee YUCIIO AJIEKTPOHOB M PACIpE/eieHHE HX IO AJIEKTPOHHBIM CJIOSM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB 3JIEMEHTOB M MX COCJUHEHHI B IMpenaenax
MaJIbIX TIEPUOJIOB M TIIABHBIX MOATPYII C YIETOM CTPOCHHS HX aTOMOB;

o KJIACCU(UIIUPOBATh XUMHUYECKUE DIIEMEHTHI, HCOPTAHUICCKUE BEIECTBA, XUMUUYCCKUE
peakiuu (MO0 YHCIYy W COCTaBY YYacTBYIOIIMX B PEaKIMU BEHICCTB, MO TerioBoMy 3ddexTy, 1mo
W3MCHCHHUIO CTENICHEH OKUCIICHUS XUMUYCCKUX JICMECHTOB);

o XapaKTepu3oBaTh (OMHCHIBATh) 0OmME U crenupuyeckue XUMHYECKHE CBOICTBa
MPOCTBIX WM CJIOXKHBIX BEIIECTB, MOATBEPXkIAas OMUCAHHWE MPUMEpPAMU MOJCKYJSPHBIX M HOHHBIX
ypaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUi;

o COCTaBJISITh YPABHEHUS AJIEKTPOIUTUYECKON NUCCOIMAIIMUA KUCIOT, IIeJIo4Yeil u comnel,
MOJIHBIE U  COKpalll€HHbIE ypaBHEHUS peakuuid HMOHHOrO OOMEHa, YpaBHEHHUS pEaKIIHiA,
MOATBEPIKIAOIIUX CYIIECTBOBAHUE T€HETHYCCKON CBSA3H MEX/Ty BEIIECTBAMHU PA3IMYHBIX KIACCOB;

o pacKphIBaTh CYNIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIMA TOCPEICTBOM
COCTABIICHHS SJIEKTPOHHOTO OajlaHCa ATHX PeaKIluii;

o MIPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBHUCHMOCTH OT WX CTPOCHUS, BO3MOXHOCTH
MPOTEKAHUS XMMHYECKHUX TPEBPAIICHUN B PA3IMIHBIX YCIOBHUSX;

o BBIYHCIISATH OTHOCUTEIIEHYIO MOJICKYJSIPHYIO W MOJISIPHYEO MAacChl BEIIECTB, MaCCOBYIO
JOJTI0 XMMHUYECKOTO 3JeMEHTa Mo (GopMyle COEIMHEHHs, MAacCOBYIO JIOJNIO BEIIECTBA B PacTBOPE,
MIPOBOAUTH PACUETHI MO YPABHEHHIO XUMUYECKOU PEaKIuu;

o coOMIoAaTh TMpaBWla TOJB30BAHUS XUMHUYECKOW Tocylnoll u  1ab0paTOpHBIM
o0Opy/lOBaHUEM, a TaKXKe MpaBHiia OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH TIO
BBITIOTHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB MO MOJYYCHHUIO U COOMpAHUIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa M YIIIEKHCIIOTO Ta3a);

o MTPOBOJIMTHh PEaKIUH, MOJITBEPKIAIONINEC KAYeCTBCHHBIN COCTaB Pa3IMUHBIX BEIMICCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPHUA-, OpoMuUa-, HOAUA-, KapOboHaT-, ocdar-, CHIHKaT-, cyabdar-,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHHSI ¥ WOHBI W3YYCHHBIX METaUIOB, MPHCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHMYECKHUX BEIIECTB;

o MPUMEHSITh OCHOBHBIE ONEpAIlliU MBICIUTEIHHONU NEATEeNhbHOCTH — aHAllu3 U CHUHTE3,
CpaBHEHHE, O0OOIIEHHE, CHCTEMAaTH3allhi0, BBISIBICHHUE MPUYNHHO-CIEICTBEHHBIX CBS3ed — s
W3YYCHHSI CBOMCTB BEIIECTB M XMMHUYECKHX pPEAKIUW, €CTeCTBEHHO-HAYYHBIE METOMBI TMO3HAHUS —
Ha0JTI0JIeHNE, HM3MEPEHUE, MOJICIIMPOBAHKE, YKCIIEPUMEHT (peaTbHBIA U MBICIICHHBIH ).

Conep:xanue yueOHOI0 npeaMera.
BemecTBo u xumnueckasi peakuus (17 yacon)
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ITepuoanueckuii 3akoH. [lepuoandeckas cucrema xumuueckux 35emeHToB 1. 1. Menneneena.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
[IEPUOMIOB, KaJIHs, Kb M MX COCAUHEHUH B COOTBETCTBUM C IIOJIOKEHUEM DJJIEMEHTOB B
[lepuonnueckoii cucreMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemlecTBa: BUAbl XWMHYECKOW CBSI3U. THIBI KpPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUYECKOU CBS3H.

Knaccudukanus v HOMEHKIATypa HEOPraHUIECKUX BEIIECTB. XMMUYECKHIE CBOWCTBA BEIIECTB,
OTHOCAIIUXCSA K pa3IM4yHbIM KJIacCaM HEOPraHMYECKUX COEJUHEHUN, TEeHETHYecKass CBs3b
HEOPraHUYECKHUX BEIIECTB.

Knaccugukanuss XUMHUECKUX PEAKUUil M0 Pa3IMYHbIM IMpHU3HAKaM (TI0 YUCIy U COCTaBY
Y4YaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3((}eKTy, M0 M3MEHEHHIO CTETICHEH OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB, IO 00OpaTUMOCTH, MO YYacTHIO KaTaiau3aTopa). JK30- U DHJIOTEPMUYECKHE
peaku, TepPMOXUMHUYECKUE YPABHEHHUS.

[Tonsatne 0 ckopocTH xuMHUYecKoW peakuuu. IloHsTHe 00 OOpaTHMBIX M HEOOPATUMBIX
XUMHUYECKHUX peakuusax. [IoHATHE O TOMOTEHHBIX M I€TEpPOreHHBbIX peakuusx. [lonsaTue o kartanmse.
[lonsiTne 0 XxMMUYecKOM paBHOBeCUU. DAKTOPHI, BIUAIONIME HA CKOPOCTb XUMHMYECKOW pEaKIu U
MOJIOKEHNE XMMUYECKOTO PABHOBECHSI.

OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH, DJCKTPOHHBIM  OaJlaHC  OKHUCIHMTEIBHO-
BOCCTaHOBUTENbHON peakuny. CocTaBlieHuEe YPaBHEHUM OKUCIUTEIbHO--BOCCTAHOBUTENBHBIX PEAKIIUI
C HCIIOJIb30BAaHUEM METO/1a ANEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOIUTUUECKON AUCCOLMAMU. DJEKTPOJIUTHI U HEAIEKTPOIUTHL. KaThoHBI,
aHUOHBI. MeXaHH3M JUCCOLMAIMU BELIECTB C Pa3JIMYHbIMU BUAAMHU XUMHYECKOH cBA3U. CrerneHb
nuccouuanui. CHUIbHBIE U c1a0ble 3JEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YCJOBHSI MPOTEKaHHUS PEAKIM HOHHOTO OOMEHa, MOJHBIE U
COKpalI€HHbIE HMOHHBIE ypaBHEHHs peakiuil. CBONCTBAa KHCIOT, OCHOBAHMM M COJIEH B CBETE
MPEACTABICHUIN 00 JEKTPONIMTHUUECKON aucconuanuu. KauecTBeHHbIe peakiiny Ha MOHBL. [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAaKOMIJIEHHE C MOJEIIIMU KPUCTAIUIMUECKUX PEIETOK HEOPTAaHUUECKUX BELIECTB — METAIIJIOB
U HEMeTaJUIoB (rpaduTa U aamasa), CJIOKHBIX BEHIECTB (XJIOpUAA HATPHs), UCCIIEJOBAHUE 3aBUCUMOCTH
CKOPOCTM XHMHUYECKOW peakUuud OT BO3JEHCTBUS  PA3IUYHBIX  (PAKTOPOB, HCCIEAOBaHUE
JJIEKTPONPOBOAHOCTH PACTBOPOB BEUIECTB, MPOLECCAa JUCCOLMALMM KHCIOT, INEIOYed M COoyei
(BO3MOXXHO MCITOJIb30BaHME BUJIEO MATEpPHAJIOB), IPOBEIEHUE ONBITOB, MILTIOCTPUPYIOIINUX MPU3HAKU
MPOTeKaHMs peakIMii HOHHOro oOMeHa (0Opa3oBaHUE OCajiKa, BbIIEIEHUE raza, 00pa3oBaHUE BOJBI),
OMBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPbl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIUi (ropeHue,
peaKuuu pasjoKEHUs, COEIMHEHHUs), paclO3HABaHME HEOPraHWYECKUX BEUIECTB C IOMOILBIO
KaueCTBEHHBIX PEAKLUN HAa MOHBI, PEILICHUE DKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTanasl U ux coeaqnHenus (25 yacon)

OO61mas xapakTepucTuka rajoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTEEHU
okucneHus. CTpoeHue u GU3nIecKre CBOMCTBA MPOCTHIX BEIIECTB — IaJIOT€HOB. XUMHUECKUE CBOCTBA
Ha TpHMepe XJopa (B3aUMOJEHCTBHME € MeTalslaMH, HeMeTaJlaMH, IIeslouamMH). XJIOPOBOAOPOI.
ConsHasg KWCIOTa, XHMMHMYECKHE CBOMCTBA, IIOJIy4eHHME, NpuMeHeHue. JleictBue Xxmopa |
XJIOPOBOJIOPO/Ia HA OpraHU3M 4eJoBeKa. BakHelmme XJIopuasl U UX HAX0KJIEHHE B IIPUPOJIE.

OOmast xapakTepucTuka »3jeMeHToB VIA-rpynnbl. OCOGEHHOCTH CTpPOEHHsS aTOMOB,
XapakTepHble cTerneHu okucienus. CTpoenue u Guznyeckre CBOMCTBa MPOCTHIX BEIIECTB — KUCIOPOAa
U cepbl. AJIJIOTPOIIHBIE MOAU(PHUKAIIMU KHCIIOPOAA U cepbl. XMMHUECKHE CBOICTBa cepbl. CepoBOIOPO,
CTpoeHue, (QU3MYecKue M XuUMudeckue cBoicTBa. OKCHIBI cepbl KaK IPEICTABUTENM KHCIOTHBIX
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okcuoB. CepHas KucoTa, PU3NYECKUE U XMMHUYECKHE CBOWCTBA (00IIMe Kak MpeacTaBUTeNsl Kiiacca
KHUCJIOT U crenupuieckre). XUMHUYECKUEe PEaKIMH, JIeKAIUe B OCHOBE MPOMBIIUIEHHOTO CIocoba
MoJtydeHus: cepHoil kucioThl. [Ipumenenne cepHoi KUCIOThl. COIM CEpHOU KUCIOTHI, KaueCTBEHHAS
peakuus Ha cynbhar-uoH. Haxoxaenue cepbl u e€ coequHeHu B mpupojie. XUMHUECKOE 3arps3HeHHe
OKpYy’Karolen cpeabl COeAMHEHUSIMHU Cepbl (KUCIOTHBIE J0XKIU, 3arpsi3HEHHE BO3/lyXa U BOJIOEMOB),
CIOCOOBI €ro MPeI0TBPAILCHHS.

OOmass xapakTepucTuka 31eMeHTOB VA-rpynnsl. OcoOE€HHOCTH CTpPOEHHUsI aTOMOB,
XapaKTepHbIe CTENEHU OKUCIEeHHs. A30T, pacpoCTpaHEeHuEe B Ipupoje, Gu3ndeckue U XMMHUYECKHe
cBoiictBa. KpyroBopoTr azora B mpupoge. AMMHaK, ero (Qu3MUecKHe M XUMHUYECKHE CBOWCTBA,
nojydyenue u npumeHenue. Comu aMMOHUS, UX (QU3NYECKHE U XMMUYECKHE CBOICTBA, IPUMEHEHHUE.
KayecTtBeHHast peakuusi Ha HOHBI aMMOHHS. A30THas KUCIOTa, €€ TMoylyueHue, (pusnueckue u
XMMHUYECKHE CBOMCTBA (00IIME KaK MMpeICTaBUTENs Kjlacca KUCIOT U cnienuduueckue). Mcnonp3oBanue
HUTPATOB U COJIeH aMMOHMSI B KayeCTBE MHHEpalIbHBIX YyHOOpeHHi. XHMMHUYECKOE 3arps3HeHue
OKpY)Kalolllel cpeabl COSAMHEHUSMU a30Ta (KUCIOTHBIE JOXKAM, 3arpsi3HEHUE BO3]lyXa, IMOYBBI U
BonoéMoB). docdop, amtorpornHbie Mogudpukanuu Gochopa, PU3NIECKUE U XUMUICCKHEC CBOWCTBA.
Oxcun docdopa (V) u dochopnas kucinora, Quandyeckrue M XUMUYECKUE CBOICTBA, MOIYYEHHUE.
Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OcoO€HHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIC CTETICHW OKHUCIICHUS. YTIEpO, ajUIOTPOIHBIE MOAW(DUKAIINHN, pPACIpPOCTPaHEHUE B
npupoje, (pusmueckue M XUMHUYECKUE CBOMCTBa. AncopOius. KpyroBopor yriepoma B MpHUpPOAE.
Oxcuasl yriepona, ux (uU3MUeckre M XUMHUYECKHE CBOMCTBA, JCWCTBUE HA JKUBBIE OPTaHU3MBL,
MOJIy4eHHUE U PUMEHEHHE. DKOJIOTHYECKUE MPOOIIeMBI, CBS3aHHbBIE ¢ OKCHIoM yriepona (IV), rumoresa
r7100abHOTO TOTEIUICHUS KIMMara, MapHUKOBBIA 3(dekr. YrompHas Kuciora W e€ CONH, HX
(bu3nuecKre U XuMUYECKIe CBOMCTBA, MOTy4YeHHne U MpuMeHeHue. KauecTBeHHast peakius Ha KapOoHaT-
noHsbl. Micnonp3oBanue kapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIIIEHHOCTH U CETILCKOM XO3AHCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKHUX BELIECTBAX KaK O COEAMHEHUSIX Yriepojaa
(MeTaH, 3TaH, STWIEH, allETUJIEH, 3TAHOJ, TJIMIEPUH, YKCyCcHas Kuciota). [IpupoaHble MCTOUHUKU
yTIEBOIOPOAOB (YTroib, IPUPOIHBIN ra3, HeTh), MPOIYKTHI UX MepepadoTKu (OEH3UH), UX POJIb B OBITY
U IpOMBIIUTIEHHOCTH. [ToHATHE 0 OMOJIOrMUECKH BaXKHBIX BEIIECTBAX: KHUPaX, OeNKax, yriieBojax — U ux
poJIu B )KM3HM 4YeloBeKka. MaTepruaabHOE €EAMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCUHEHHMN.

Kpemuuii, ero ¢pusnueckre 1 XUMUYECKUE CBOMCTBA, MOTy4eHHe U IpuMeHeHue. CoeTuHeHUs
KpeMHusi B mpupone. OOume npencrasieHus o0 okxcuae kpemHusa (IV) m kpemMHHEBOW KHCIOTE.
Cunukarsl, UX MCIIOJIb30BaHKUE B OBITY, B IPOMBIIUIEHHOCTH. BaxkHelne cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, ILIeMEHT, OeTOH, xene300eToH. [IpoGiembl 0e30MacHOro0 HCHOJIb30BAHUSA
CTPOMTENbHBIX MaTepUaIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe OO0pa3l0B HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIOTHI, NpPOBEIEHHE
KayeCTBEHHBIX pPEaKLUUH Ha XJOPHA-UOHBI M HAONIO/EHHE NPU3HAKOB HUX IPOTEKAHUS, OIBITHI,
oTpaxamlue (QU3NYeCKue M XHUMHYECKHE CBOMCTBA TaJOT€HOB U HMX COETUHEHUIl (BO3MOXKHO
UCIIOJIb30BaHNUE BUJIEOMATEPHANIOB), O3HAKOMJIEHHE C oOpa3namMu XJOPUJOB (TaJOr€HUOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu cepbl U €€ CoeIMHEHUSIMHU (BO3MOKHO UCIIOIb30BaHUE BUIEOMATEPHATIOB),
HaOJI0IeHNe Tpoliecca 0OyTIMBaHUs caxapa MoJl AeUCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOM KHMCIOTHI,
M3Y4YeHHE XUMUYECKUX CBOMCTB pa30aBI€HHON CEpHOM KHUCIIOTHI, MPOBEACHNE KaueCTBEHHON peaKkiun
Ha cy/lb(aT-uoH U HaOJI0/IeHNe IpU3HaKa €€ IPOTeKaHusl, 03HaKOMJICHHE ¢ (PU3NYECKUMU CBOWCTBaMU
a30ta, ocopa 1 X coeAMHEHUH (BO3ZMOXKHO HCIIOJIb30BaHUE BHIEOMATEPUATIOB), 00pa3iaMH a30THBIX
u QochopHbIX yaoOpeHul, moiaydeHue, coOupanue, pacro3HaBaHUE M U3y4YE€HUE CBOICTB aMMHaKa,
MIPOBEJICHUE KAYECTBEHHBIX peakluii Ha MOH aMMOHHS U (ochaT-uOH U H3YUeHHE MPU3HAKOB HX
MPOTEKAHHUs, B3aWMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeAblo (BO3MOYKHO



12

HCIOJIb30BaHNE BUIEOMATEPHAIIOB), H3yUYE€HUE MOJIETe KPUCTAJUIMUECKUX PEeETOK anmasa, rpadura,
¢bymiepena, 03HaKOMIICHHE C TIPOLIECCOM aJICOPOLIMN PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTITIEM
U YCTPOMCTBOM TPOTHMBOTasa, IOJIY4YECHHE, cOOMpaHHME, pACIO3HABAHWE M H3Y4YEHHUE CBOWCTB
YTJIEKUCIIOrO Ta3a, MPOBEICHUE KaueCTBEHHBIX peaklUil Ha KapOOHAT M CUJIMKAT-MOHBI U H3y4eHUE
MPU3HAKOB UX MPOTEKaHMsI, O3HAKOMJICHHE C MPOIYKIUEH CHUIMKATHON MPOMBIIUIEHHOCTH, PEIICHUE
SKCIIEPUMEHTAJIBHBIX 33a4 110 TeMe «BakHelI1e HeMeTalljIbl U X COEIUHEHUS».

Meta/ibl 1 X coequHennst (20 yacoB)

OO61mas xapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX MOJOXKEHHS B
[Tepuoanueckoii cucteme xumuueckux aemeHToB [I. . MenaeneeBa u crpoenus aromoB. CTpoeHue
MeTaJlJIOB. MeTayuinueckas cBsi3b U METaUINYECKasi KpUCTaNIMYecKasi peIETKA. DIEKTPOXUMUYECKUN
psan HampsbkeHud MetayuioB. dusuueckue M XUMHUYECKHe CBoiicTBa MeTamioB. OOmue crocoObl
noJiydyeHus: MetasuioB. [ToHsATHE 0 KOPPO3UH METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HH.
CrutaBel (CTalb, YyryH, TIOPATIOMUHINA, OPOH3a) M X IPUMEHEHHE B OBITY M TPOMBIILICHHOCTH.

[Ilenounble MeTauibl: MonoxeHue B [lepuoanueckon cucreme XuMu4ecKux 3yemeHToB 1. 1.
MenpeneeBa, CTpOCHHUE UX aTOMOB, HaXOXk/IeHHE B pupoje. Puznueckrue 1 XUMUYECKUEe CBOWCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIbI M THIPOKCHIBI HATpUs U Kajius. [[puMeHeHune nieoYHbIX MeTaioB
U UX COCMHECHUM.

[IlenoyHoO3emMeNbHBIE METAJUIBI MAarHU M KajbLMil: moJioxkeHue B llepuoanyeckoin cucreme
xumuyeckux snemeHToB Jl. M. MenneneeBa, cTpoeHHE HX AaTOMOB, HAaXOXKJIEHUE B MPUPOJIE.
du3nyecknue U XUMUYECKUE CBOMCTBA MAarHUs M Kalblus. BaxkHelne coequHeHUs Kaiblus (OKCH],
TUAPOKCHL, o). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AmomuHuii: nonoxenue B Ilepuoanueckoil cucreme xumuueckux snemeHtos I U.
MeneneeBa, CTpOCHHE aToOMa, HaxoxkJeHue B mnpuponae. Pu3nuecKkue M XUMUYECKHE CBOMCTBA
amoMuHHS. AM(OTEpHBIE CBONCTBA OKCHJIA U THUIPOKCHIA ATFOMUHHUS.

Kenezo: nonoxxenue B [lepuognyeckoii cuctreme xumuyeckux 3nemeHToB . . Menneneesa,
CTpOEHHE aToMa, HaxoXJeHue B npupozae. Ousnueckue U XUMHUYECKUE CBOWCTBa xene3za. OKCuuabl,
ruapokcuabl u conu xenesa (I1) u xenesa (I11), ux cocras, cBoicTBa U MOTyueHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMu METaJIOB U CIUIaBOB, UX (PM3NYECKMMHU CBOMCTBAMM, U3yUEHUE
pe3yIbTaTOB KOPPO3UH METALIOB (BO3MOXKHO HCITOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH
B3aMMO/JICHCTBUS OKCHUJIA KalbLMs U HATPUs C BOJOM (BO3MOXKHO MCIIOJIb30BAHUE BUJEOMATEPHUAIIOB),
UCCIIeIOBAaHHE CBOMCTB JKECTKOW BOJBI, Ipoliecca TOpeHHs jKele3a B KUCIOopoje (BO3MOXHO
WCII0JIb30BaHNUE BUJICOMATEPHUAITIOB), TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIU HA MOHBI: MarHus,
KaJIbIIMS, aTFOMUHMS, 1TMHKa, xkene3a (II) u sxenesa (I11), menu (11), HabmrogeHue u onrcanue MpoIeccoB
OKpalllMBaHUsl IUIAMEHW HWOHAaMU HaTpus, Kajdus M Kaublus (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIE0BaHNE aM()OTEPHBIX CBOMCTB I'HIPOKCH/IA ATIOMUHUS U THAPOKCHUIA IIMHKA,
pelIeHne SKCIEepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTasuibl U UX COSTUHEHUSD.

XuMmus M oOKpyxkaomas cpeaa (3 yaca)

BemectBa m maTepuasibl B IOBCEIHEBHOM >KM3HM 4YelOBeKa. be3omacHoe MCHoJb30BaHUE
BEIIECTB U XUMUYECKHX peakiuii B ObITy. [IepBas HOMOIIb MPH XUMUYECKUX 03KOTaX M OTPaBICHUSX.

XVMMHYECKOE 3arpsi3HEHUE OKpY)KaIoIIel cpelpl (IpeneibHas JONyCTHMas KOHLIEHTPALUS
Benlects, nanee — [1JIK). Ponb xumMuu B pemieHun 3K0J0TH4ecKuX MpooieM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHaoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHATIBI).

Mesicnpeomemmuuie ceasu
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Peanunzanus MeXIpeIMETHBIX CBsI3eH PU U3YYCHHN XHMHUH B 9 KJIacce OCYILECTBIISICTCS Yepe3
HUCIIOJB30BaHUC KakK O6H_[I/IX CCTCCTBCHHO-HAYYHbIX HOH;ITI/Iﬁ, Tak Hu HOHHTHﬁ, ABJIAOIIUXCA
CUCTCMHBIMH IJId OTACIIBHBIX NPCAMETOB €CCTCCTBCHHO--HAYYHOI'O IHUKJIA.

OO1ue ecTeCTBEeHHO-HAYYHbIC MMOHATHS: HAYYHbIH (akT, rumoresa, 3aKOH, TCOPHs, aHAJH3,
CHHTE3, KJIacCU(pHKALHS, IEPUOANIHOCTD, HAOIIOICHUE, IKCIICPUMEHT, MOJICIIUPOBAHNE, U3MEPCHHUE,
MO/IEIIb, SIBJICHUE, TAPHUKOBBIN 3(pPeKT, TEXHOTOTHs, MaTepHaIbl.

®usuka: Marepusi, aroMm, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJI, H30TOIIbIL,
PaJIMOaKTHBHOCTD, MOJICKYJIA, DJICKTPHYCCKUHA 3apsi], POBOAHUKH, HOIYIPOBOJHUKH, AUDICKTPUKH,
(OTOdIEMEHT, BEIIECTBO, TEJI0, 00BbEM, arperaTHOe COCTOSTHHE BELIECTBA, ra3, PACTBOP, PACTBOPHMOCTD,
KpuCTaJJIN4CCKasa pCIHéTKa, CIIJIaBBbI, (1)H3I/I‘ICCKI/IG BCJIIMYMHBI, CAUHHUIBI U3MCPCHHUA, KOCMHUYCCKOC
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CoHIIE.

Bbuonorus: ¢orocunTtes, npixaHue, Ouocdepa, HIKOCHCTEMA, MUHEPAIBHBIC YIOOpEHHS,
MHKPOAJIEMEHTBI, MAKPOIJICMEHTBI, INTATEIIHHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaNIbl, TOPHBIE TOPOJBI, TOJIE3HBIE UCKOMIAEMBIE,
TOILIMBO, BOJAHBIE PECYPCHI.

IMoBTOpenue (3 yaca)

TemaTu4eckoe IJIAHUPOBAHHUE

KosmuecTBo yacos DJIeKTPOHHbIE
Ne  HammeHoBaHmue
(undpossbie)
n/  pasieioB H TeM Bcer Kourpoabusl IIpakrnuyeckn
o0pa3oBaTte/ibHbIE
n  NmporpamMmbl 0 e padoThl e padoThI
pecypcbl
Pa3nen 1. BemiecTBO 1 XMMU4ecKHe peaKIun
I1
?IBTng;{;:;aHHﬁ bubmioreia LIOK
11 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IeJioB 6
Kypca 8 Kkiacca -
0]
3;:(1)(1){12;’;6 HOCTHU bubmmoreia LIOK
1.2 P 4 https://m.edsoo.ru/7f41a63
XUMHYECKUX 6
peaxkuuii -
DIIEKTPOIUTHYECKA
I IUCCOLHALIS. but6mmoreka [IOK
1.3 Xumuyeckue 8 1 1 https://m.edsoo.ru/7f41a63
peakiuu B 6
pacTBOpax
Uroro no pazgeny 17
Pa3znen 2. Hemerasuuibl U MX coeIMHEHMSI
OOmas but6mmoreka [IOK
2.1 xapakTepHCTHKa 4 1 https://m.edsoo.ru/7f41a63
XAMHYECKHAX 6



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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aneMeHToB VIIA-
rpymnmsl. ['agoreHst

2.2

Oomas
XapaKTEepUCTUKA
XHUMUYCCKHX
sneMeHTOB VIA-
rpymisbl. Cepa u eé
COeIMHEHHS

bubnunoreka LIOK
https://m.edsoo.ru/7f41a63
6

2.3

Ob6mas

XapaKTepUCTHKA
XUMHYECKHX

351eMeHTOB VA- 7
rpynmsl. A30T,

docdop u ux

COEIMHEHUS

bubnunoreka LIOK
https://m.edsoo.ru/7f41a63
6

2.4

Oomas

XapaKTePUCTUKA

XUMHUYECKHX

a5eMeHTOoB IVA- 8 1
rpynnsl. Yriaepoa u

KpPEeMHUN U UX

COCIUHEHMS

Hroro mo pazueny 25

Pasznea 3. Mera/iibl M UX COeIHHEHHS

bubnuoreka [{OK
https://m.edsoo.ru/7f41a63
6

OO01ue cBONCTBA

bubmmoteka IIOK

3.1 4 https://m.edsoo.ru/7f41a63
METAaILJIOB
6
Baxwuetimmue bubmmoteka IIOK
3.2 MeTamIbl ¥ X 16 1 https://m.edsoo.ru/7f41a63
COEIUHEHUS 6
Hroro no paszneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemecrtBa u
4.1 wmatepuasl B KU3HH 3
YeJoBeKa
Hroro 1o pasneny 3
PeszepBHoe Bpems 3

bubnunorexa LIOK
https://m.edsoo.ru/7f41a63
6

bubnunorexa LIOK
https://m.edsoo.ru/7f41a63
6



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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OBUIEE KOJIMYECTBO
YACOB I1O 68 4 7
[TPO'PAMME
KanenpapHo-temaTnueckoe njaHupPOBaHHe
Ne Cpoxnu Ha3Banue pa3nena IIpumeuanue
n/n BbINOJTHEHH S (K0J1-BO 4acoB),

TeMbl YPOKOB

Iad | ¢pakr | miad | d¢akr

1. TexHuka 6€30MaCHOCTH Ha YPOKaX XUMHUH.
BBonHBIN U IEPBUYHBIN HHCTPYKTAXK.
[Iepnonnueckuit 3akoH. [lepuonnueckas
CUCTEMa XMMHUYECKHUX 31eMeHTOB [1. 1.

Menneneesa

2. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XMMHYECKUX AJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB

3. Knaccudukanus 1 HoMeHkIaTypa

HCOPraHNYCCKUX BCUICCTB

4, Buapr xumMmuueckou CBI3U U TUIIBI
KPUCTAJUTMYECKUX PEUIETOK

5. KonTponbnas padota Nel mo teme
«[ToBTOpEHUE U yriTyOJIeHHE 3HAHUM
OCHOBHBIX Pa3JIeIOB Kypca 8 Kiiaccay

6. Krnaccugukanys XuMHUeCKUX peakimii 1o
Pa3JINYHBIM IPU3HAKAM

7. IToHsATHE O CKOPOCTU XUMHUYECKOM pEaKIUU.
IToHsATHE O TOMOTE€HHBIX U I€TEPOTrE€HHBIX
peakuusx

8. [ToHsATHE 0 XMMHYECKOM PaBHOBECHH.

@akTOpBI, BIUAIOMINE HA CKOPOCTh
XUMHYECKOH PEaKMU U IMOJIOKCHUC
XUMHYCCKOT'O paBHOBECU A

9.
OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIC PEAKIINU

10. Teopus dAEKTPOIUTAUYECKON JUCCOLUALINH.
CunpHBIC U ClIa0bIe AIEKTPOIIUTHI

11. o
HonHnble ypaBHEHHsI peaKIuii

12. XMUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUH
B CBETE MpeJCTaBICHUN 00
3JIEKTPOJIUTUYECKON JUCCOLUALINT

13. XUMHUYIEeCKHEe CBOWCTRA COJICH B CBETE

MPEICTaBICHUNA 00 3IEKTPOIUTHIECKOM
JUCCOLMAUN
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14. [TonsTue 0 ruaponn3e conen

15. .
O00011IeHrEe U cUCTEMaTU3ALNS 3HAHUI

16.

Wucrpykrax no Th. Ilpaktuueckas padora
Ne 1. «Penienue sxcriepuMeHTaIbHBIX 321249

17. KonTponbnas padora Ne2 no teme

18. OO01mas xapakTepuCTHKA raJIOTCHOB.

19. Xnoposogopona. CoisiHast KMCIIOTA,
XUMHUYECKHUE CBOMCTBA, MOJYYCHUE,
MIPUMEHEHHE

20. Nucrpykrax no Th. [Ipaktuueckas padbota
Ne 2 no Teme «llonyueHue constHOM KUCIOTHI,
n3y4yeHue e€ CBOMCTB»

21. Brruucnenust mo ypaBHEHUSIM XUMHUECKUX
peaxkuuii, eciiu OJJUH U3 PEareHTOB JIaH B
n30bITKE

22. OO01mas xapakTepucTuka 3JeMeHToB VIA-
TPYIIIIbI

23. AnoTpomnHbIe MOIU(UKAIIUN CEPBHI.
Haxoxnenue cepbl U €€ COCIMHEHUN B

24, CepoBoaopo, cTpoeHue, hpu3nueckue u
XUMUYECKHE CBOWCTBA

25. Oxcuppl cepbl. CepHas KHCIIOTa, (PU3HUECKHE
Y XUMUYECKHUE CBOWCTBA, IPUMEHEHHE

26. XUMHYECKHUE PEAKIUH, JIEKAILUE B OCHOBE
MIPOMBIIIIJIEHHOT'O CII0CO0a MOIy4eHUs
CEPHOU KUCJIOTHI. XMMUYECKOE 3arpsA3HEHNE
OKpY>Karollen cpelibl COEUHEHUSIMU CEPbI

21. Beruncienne MaccoBOM 10JIM BBIXOAA
MPOAYKTA PEaKIU

28. OO6mas xapakTepucTUKa dJ1eMeHTOB VA-

29. A

MMHaK, ero GU3NYECKUe U XUMUIECKHE
CBOMCTBA, MOJIy4YeHUE U MPUMEHEHUE

30. Wnctpykrax no Th. Ilpaktuyeckas padora
Ne 3 o Teme «Ilonydyenne ammuaxa,
W3y4YEHUE €r0 CBOMCTBY

31.

A3OTHas KUCIOTa, €€ (hu3ndecKue u
XUMHUYECKUE CBOUCTBA
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32.

Hcnonb3oBaHuE HUTPATOB U COJIEH aMMOHUS
B KaUeCTBE MUHEPATbHBIX YIOOPECHUH.
XUMHUECKOE 3arpsi3sHEHUE OKPYKarolen
Cpelibl COCIMHEHUSIMU a30Ta

33.

dochop. Oxcun dpocdopa (V) u pochopuas
KHCJIOTa, PU3NYECKUE U XUMHYCCKUE
CBOMCTBA, IIOJIy4CHUE

34.

Hcnonb3oBanue ¢pocdaToB B KauecTBe
MUHEpaJIbHBIX yI0OpEeHH. 3arps3HeHne
MPUPOIHOM cpenbl hocdaTamu

35.

VYrnepoa, pacnpocTpaHEeHUE B IPUPOJIE,
¢bu3nveckre 1 XUMHYECKHE CBOMCTBA

36.

Oxkcuapl yriaepoja, ux GU3NYECKue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE

HpO6JI€MLI, CBA3aHHBIC C OKCUJOM YyTIJICpoaa
(Iv)

37.

YroapHas KUCIIOTa U €€ COJIN

38.

Nucrpykrax no Th. [Ipaktuueckas pabota
Ne 4 o Teme "[lonydeHne yriekucioro rasa.
KauecTtBeHHas peakius Ha kKapOoHAT-HOH"

39.

HepBOHa‘laJ'IBHBIe MIOHSATHS 00 OpraHu4YCeCKux
BCIICCTBAX KAK O COCAMHCHHUAX YIIEpOoJa

40.

erMHI/Iﬁ n €ro COCAUHCHU A

41.

Wucrpykrax no Th. [Ipaktuueckas padota
Ne 5. PemreHune skciepuMeHTANIbHBIX 337124 110
TeMe «BaxkHelne HeMeTallJIbl U UX
COCTUHEHUS

42.

Kontponbnas padota Ne3 no teme
«Baxxuelnme HeMeTaUIbl U UX COCAUHCHUA»

43.

OO6m1ast XxapakTepruCTUKa XUMHYECKUX
3JIEMEHTOB — METaJJIOB. MeTaindecKkas
CBSI3b U METAJUIMYECKAS] KPUCTAIUINYECKAs
pemérka. PU3NYECKUE CBOMCTBA METAJIIIOB

44,

XUMHUYECKHE CBOMCTBA METAIJIOB.

45,

OO6mme crmocoOb! MOTYIEHUST METaJLIOB.

46.

Ilonsatue o KOppPO3UH MCTAJIJIOB

47.

II{enoyHBIC METAILIBI
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48.
OKcUIBI ¥ THIPOKCHIBI HATPHS U KaTUs

49, Il{enouHo3eMENbHBIC METAILIBI — KaIbIUN U
MarHum

50. Baxneiime coeJUHECHNUS KaIbLIHS

51 O06o01IeHre U cucTeMaTr3alusl 3HaHHH

52. . N
JKécTroCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

53. Huctpykrax o Th. [IpakTudeckas pabora
Ne 6 1o Teme "JKECTKOCTEL BOABI U METOMEI €8

o4. AmomMuHun

95. AMpoTepHbIe CBOMCTBA OKCHIA U
THJIPOKCH/IA

56. Kenezo

57. Oxcupl, THAPOKCUIBI 1 conn kene3a (I1) n

58. 06 .

00IIICHUE U CHCTEMATH3aLNs 3HAHUH

59. Wucrpykrax no Th. Ilpaktuueckas padota
Ne 7. PemieHne skCriepuMEHTANIBHBIX 3aa4 110
TeMe «BaxHEHIIe MeTauIbl U UX
COCIUHEHUS»

60. Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
peaxiuii, eciu OJJUH U3 PEareHTOB JIaH B
M30BITKE UITN COJIEP>KUT MPUMECH.
BrrunciieHuss MacCoBO# JOJIM BBIXO/1a
MIPOJIYKTa PEaKIuu

61. .
O06o00mmenre U cucTeMaTHU3alys 3HaHUI

62. Kontponbnas padota Ne4 o teme

63. BemiectBa 1 MaTepualbl B MOBCETHEBHON
JKA3HU YeJI0BeKa

64. XUMHUYECKOE 3arpsI3HSHIE OKPYKAIOIICH

65. PoJib XMMHH B PEIICHUH YKOJIOTHYSCKUX

IMoBTOopenue (3 yaca).

66. [ToBTOpenune. OKUCIUTETBHO-
BOCCTAaHOBUTEJIHHBIC PEAKITHH.

67. IToBTOpeHune. OKUCIUTENBHO-
BOCCTAaHOBHTEIIHHBIC PEAKITHH.

68. IToBTOpeHune. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINH.




[Tpeamer/kypc xumus

Kiacc 9

JInCeT KOppeKTUPOBKH padoueil MPorpaMMbl

®UO yuurensa: ['onuapenko EBrenus AsiekcaHapoBHA

YerBepTh Tema ypoka [ara [Ipuunna Koppektupyromue Mmeponpusitus [Hara

(momyronue) MIPOBEICHUS KOPPEKTUPOBKH MIPOBEACHUS
110 IJIaHY 1o (hakty

1 yeTBepTH

2 4eTBepTh

3 yeTBepTH

4 yeTBepTH




[TponymepoBaHo

U [IPOLIHYPOBAHO RN
4 ) TMCTOB

Hpextop MBOY «Hayunenckas COIL umenn
I'arapuna FO.A.» baxuucapaiickoro paiiona,
Pecny6iuku Kpbim , -




