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NNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa Mo XMMUHM Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHWs COCTAaBJieHa Ha OCHOBE TpeOOBaHWMU K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEIbHOM
MIpOrpaMMBbI OCHOBHOTO 00111eT0 00pa3oBanus, npeactasieHHbx B @PI'OC OO0, a Takke Ha ocHOBE (hefepanbHOIl pabodei MporpaMMbl BOCITUTAHHS U C YIETOM KOHIICTIITUT
MIperoIaBanns yueOHOTO IpeaMeTa « XUMUsD» B 00pa3oBaTenbHBIX opranm3ammsx Poccuiickoit deneparum.

[Iporpamma mo xumuM Ha€T MpEACTaBICHUE O LEJsIX, oOmieil cTparernn oOy4yeHHs, BOCIIUTAHUS W PAa3BUTUS OOYYArOIIMXCS CPEACTBAMH Y4eOHOTO IMpeaMerTa,
yCTaHaBIMBAET 005M3aTENbHOE MPEAMETHOE COoAep KaHne, IPeyCMaTpUBaeT paclipeie]IeHne ero Mo KiaccaM M CTPYKTYpHpOBaHWE MO pasfeliaM M TeMaM MPOrPaMMBI 110
XUMHH, OTMPEJIENIIeT KOJMIYECTBEHHBIE U KaUeCTBEHHBIE XapaKTEPUCTUKU COAEP)KaHUs, PEKOMEHIYEMYIO TTOCIIeI0BATEIFHOCT N3YyUEHHSI XUMUAN C YIETOM MEKIPEAMETHBIX
Y BHYTPHUIIPEIMETHBIX CBS3€H, JJIOTUKH Y4eOHOT0 mpolecca, BO3PACTHBIX 0COOCHHOCTEN 00yYaromuXcsl, ONpeIeNseT BO3MOKHOCTH MpeAMeTa I peaau3anuu TpeOoBaHui K
pe3yabTaTaM OCBOSHHsI OCHOBHOI 00pa3oBaTeIbHOW MpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUU K pe3ylbTaraM OOY4YeHHUS XUMHH Ha
YpOBHE IIeJIeil N3y4eHNs IpeIMeTa 1 OCHOBHBIX BHJIOB YI€OHO-TIO3HABATEIFHON AEATEIHFHOCTH 00YYaOIIErocs 0 OCBOSHHUIO YI€OHOTO COIepKaHusI.

3HaHNEe XUMHUH CITYKUT OCHOBOMW JjIsi (POPMHUPOBAHUS MHUPOBO33PEHHUSI 00YUAIOMIErocs, ero MpeICTaBlIeHI 0 MaTepHaIbHOM €AMHCTBE MHUPA, BAKHYIO POJIb UTPAIOT
(dhopmupyemMble XMMHUEH MPEACTABICHUSI O B3aUMOMNPEBPAIICHUSIX SHEPIHH W 00 SBOJIOIMH BEUIECTB B MPHUPOJIE, O MYTSIX PEIICHHs II00aNbHBIX MPOOJIeM yCTOWYHBOTO
Pa3BUTHS YEIOBEYECTBA — CHIPbEBO, SHEPTETHUECKOM, TIUIIEBON U IKOJIOTHIECKOI 0€30IacHOCTH, TIPOOIIEM 31PaBOOXPAHEHHS.

N3yuenue xumuu:

CIOCOOCTBYET pealn3aliii BO3MOKHOCTEH [l caMOpa3BUTHA U POPMUPOBAHHS KyJIbTYpPhI THYHOCTH, €€ 00IIei 1 (yHKIMOHAILHONH TPAMOTHOCTH;

BHOCHT BKIaJ B (OpPMHpPOBaHWE MBIIUICHUS ¥ TBOPYECKHUX CHOCOOHOCTEH OOy4arommxcsi, HAaBBIKOB WX CAMOCTOSATENBHON YUeOHOW MeATelnbHOCTH,
AKCMIEPUMEHTAIBHBIX M HCCIIEIOBATEIHCKUX YMEHNH, HEOOXOUMBIX KaK B TIOBCEHEBHOM JKMU3HU, TaK U B MTPO(ECCHOHANBHON NI TEILHOCTH;

3HAKOMMUT CO cneumi)m(of/i Hay4YHOI'O MBIINIJICHUA, 3aKJIaAbIBA€T OCHOBBI IEJIOCTHOT'O B3TJIAJa HA CAUHCTBO IPHUPOALI U YCTIOBCKA, ABJIACTCA OTBETCTBCHHBIM 3TAallOM B
(hopMHpPOBaHUM €CTECTBEHHO-HAYYHOW IPAMOTHOCTH O0YYaIOIINXCS;

crocoOcTByeT (POPMHUPOBAHMIO IIEHHOCTHOTO OTHOIICHHWS K €CTeCTBEHHO-HAYYHBIM 3HAHUSAM, K TPHUPONE, K YEIOBEKY, BHOCHT CBOH BKJAJ B JKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIOIIUXCS.

JaHHble HampaBiieHUsI B OOYYEHHUH XUMHU OOECIIEUMBAIOTCS CIIEIU(PHUKON COAepKaHMs YIeOHOro mpenMera, KOTOPBIN sIBISIETCS TIeJarorHuecky aJlanTHPOBAHHBIM
oTpakeHHeM 0a30BOI HAyKW XUMUU Ha OTIPEACTIEHHOM 3Tarle e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHWs OpPHUEHTHPOBAH HA OCBOCHHE OOYYAIONIMMIECS CHCTEMBI MEPBOHAYAIBHBIX TIOHSATHH XWMHUH, OCHOB
HeOpFaHI/I‘IeCKOﬁ XUMUHN 1 HEKOTOPLIX OTAC/IBHBIX 3HAYNMbIX THOHATUH OpI‘aHH‘IeCKOﬁ XHUMHU.

CTpyKTypa CcoJepiKaHus POrpaMMbl 10 XUMHUH CPOPMHUPOBAHA HA OCHOBE CUCTEMHOIO 1MoAX0/1a K e€ n3ydenuto. CojepikaHue CKIaIbIBACTCS U3 CUCTEMBbI IIOHITHIA O
XUMHYECKOM DIIEMEHTE M BEIIECTBE M CHCTEMBI TOHATHA O XUMHYECKON peakmmu. O0e ATH CHCTEMBI CTPYKTYPHO OpPTaHHM30BaHBI IO MPHHIUIY ITOCIIEI0BATEIHHOTO
pa3BUTHS 3HAHUK HA OCHOBE TEOPETHUECKUX MPEJICTABICHUH Pa3HOTO YPOBHSI:

— a@TOMHO-MOJICKYJISIDHOTO YUCHHU KaK OCHOBEI BCETO €CTCCTBO3HAHUAA,

— Ilepuoanueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUEHHS O CTPOCHHHU aTOMa M XUMHUYECKOH CBA3M;

— TIPEJICTaBICHUN 00 AIMEKTPOIIMTHUECKON JTUCCOIMAIIH BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHMS PAaCCMATPUBAIOTCS HA OCHOBE SMIMPHYECKU MOJYYEHHBIX M OCMBICICHHBIX (PAKTOB, pa3BUBAIOTCS IOCIIEAOBATEIBHO OT OJHOTO YPOBHS K
Jpyromy, BEITONHS QYHKIMK OOBSCHEHHUS M TPOTHO3UPOBAHMSI CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTUUECKOT0 MPUMEHEHUS M TIOTyYeHHS N3y4aeMbIX BEILECTB.

OcBoeHre MPOrpaMMBI 10 XUMUHU CHOCOOCTBYET (POPMHUPOBAHUIO MPENCTABICHUS O XUMHUYECKON COCTaBJISIOMIEH HAyYHOW KapTHHBI MHpa B JIOTHKE €€ CHCTEeMHOI
IIPpUPOJbl, ICHHOCTHOI'O OTHOLICHUA K HAYYHOMY 3HAHUIO WU METOJaM II0O3HAHHA B HAYKE. I/I3yquI/Ie XUMHUHU MTPOUCXOAUT C MPUBJICYCHUEM 3HAaHUU U3 paH€€ U3YUYCHHBIX
yueOHBIX npenMeToB: «OKpysxaromuid Mup», «buonorus. 57 knacce» u «Pu3uka. 7 Kiacey.

[Ipu u3yueHHn XUMUM MIPOUCXOTUT (HOPMUpPOBAHME 3HAHWN OCHOB XMMHUYECKOW HAYKH KakK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHHMS, NMPAKTUUECKON JEATENILHOCTH
YeloBeKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHUPOBOHM KYJNBTYpbhl. 3ajadya y4eOHOro MpeiMeTa COCTOUT B (DOPMUPOBAHWHM CHUCTEMbl XMMHUYECKHX 3HAHWH — BaKHEHIIUX
(hakTOB, MOHATHI, 32aKOHOB M TEOPETUYECKUX IOJIOKEHUH, TOCTYIMHBIX 0000IIEHN MUPOBO33PEHUYECKOTO XapaKTepa, S3bIKa HAayKH, B NPUOOIIEHNH K HAYYHBIM METOAaM



MO3HAHMS TP N3YYCHUH BEIIECTB U XUMUYECKHUX PEaklui, B (POPMHUPOBAHUY U PA3BUTHU IIO3HABATEIBHBIX YMEHUH U UX MPUMCHEHUU B YU4eOHO-TI03HABATEIBHON U yUeOHO-
UCCIICIOBATEIBCKON ACSITEIHHOCTH, OCBOCHUH TIPABMII O€30MMaCHOTO 00paIlleHus C BEIIECTBAMH B MTOBCETHEBHON KH3HMU.

[Ipu u3yyeHnn XUMHUK Ha YPOBHE OCHOBHOT'O 001Iero 00pa3oBaHus BaXKHOE 3HAUCHUE IPUOOPENH TaKHE TIeIH, KaK:

— (OpMHPOBaHKE WHTEIUICKTYAIFHO Pa3BUTON JMYHOCTH, TOTOBOW K CaMOOOpPa30BAHHUIO, COTPYTHHUYECTBY, CAMOCTOSTEIHHOMY TPUHSATHIO PEIICHUH, CIIOCOOHOM
aJIanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIIOBUSM JKU3HU;

— HaNpPaBJIEHHOCTh O0YUYCHHUS HA CUCTEMATHUYECKOE MPHOOIICHNE 00yUarOIUXCsl K CAMOCTOSITEIBHONM TTO3HABATEIHLHOM JEeATENbHOCTH, HAYYHBIM METOJaM TTO3HAHHS,
(hopMHPYIOITIM MOTHBAIIMIO U PA3BUTHE CIOCOOHOCTEN K XHUMHUU;

— o0ecIieueHre yCIOBHIA, CITOCOOCTBYIONINX MPHOOPETCHHIO 00YYAIOIIMMHUCS OIbITa Pa3HOOOPa3HOM JIEATSILHOCTH, TIO3HAHUS U CAMOTIO3HAHUS, KJIFOUEBBIX HABBIKOB
(KJTFOUEBBIX KOMIICTCHIINHN ), UMEIOIIMX YHUBEPCATHHOE 3HAYCHHUE JIJISl PA3JTUYHBIX BUJIOB JCITCIHHOCTH,

— (opmupoBanue o0IIeH (PYHKIIMOHAILHOW U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCJIEC YMEHUN OOBSICHATH W OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA,
WCTIOJIB3YsI 3HAHUS U OIIBIT, TIOJYYCHHBIC IPU U3YYCHUH XHUMHUHU, TIPUMEHSTH UX MPH PEIICHUU TPOOJIeM B MMOBCEIHEBHOM XU3HU U TPYAOBOH JICATEIILHOCTH;

— (opMUpOBaHUE Yy OOYYAIOIIUXCS I'YMaHUCTHUYSCKUX OTHOIICHUH, MOHMMAHUS IICHHOCTH XMMUYCCKUX 3HAHUH IS BBIPAOOTKH DKOJOTHYECKH IEIeco00pa3Horo
TIOBE/ICHUS B OBITY Y TPYIOBOM JCATEILHOCTH B IIEIISIX COXPAHEHUS CBOETO 37I0POBbsI U OKPYKAIOMIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIHMTAHHIO HA OCHOBE YCBOCHHS OOIICUYETOBEYECKUX IICHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TIPOGMIISl U HATIPABICHHOCTH JAJIbHEHIIIEr0 00yUeHUsI.

OO011ee YUCIIO YacoB, OTBEIEHHBIX I M3YUYCHHMsS XMMHU Ha YPOBHE OCHOBHOIO 00IIero odpasoBanmus, cocTaBiisieT 136 yacoB: B 8 kiacce — 68 uacoB (2 uvaca B
HEJEN0), B 9 kacce — 68 gacoB (2 Jaca B HECIIO).

9 KJIACC

BemecTBo U XMMHYecKasi peakuus

Ilepuoanueckuii 3akoH. Ilepuoguueckass cucrema xumuueckux siemeHToB JI. . MenneneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMHUYECKHX 3JIEMEHTOB MEPBbIX TPEX MEPUOIOB, KaJIUsl, KAJIbLIMA U UX COETUHEHUH B COOTBETCTBHH C TIOJIOKEHUEM 3JIEMEHTOB B [leproanueckoil cuctemMe v CTpOEHHEM UX
aTOMOB.

CrpoeHue BemecTBa: BUABI XUMUUECKOH CBA3H. THIIBI KPUCTAJUIMYECKUX PEMIETOK, 3aBUCHMOCTh CBOMCTB BEILECTBA OT THUMA KPUCTAUIMYECKONW PEHMIETKH M BHJA
XUMHUYECKOH CBA3H.

Knaccugukanys 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIINXCS K PAa3JIMYHBIM KJIACCAM HEOPTaHMYECKUX COCTUHEHHM,
TeHeTHYeCKas CBsI3b HEOPTaHUYECKHX BEILIECTB.

Krnaccugukanus XuMUIecKuX peakiuyuil Mo pa3IuyHbIM NPU3HAaKaM (II0 YHCITYy M COCTaBy yYacTBYIOIIMX B PEAKLMHU BELIECTB, IO TEMIOBOMY 3D (EKTY, 10 U3MEHEHHIO
CTEeTNeHEeW OKUCICHHUS XUMHUUECKHUX 3JIEMEHTOB, I10 0OpaTUMOCTH, [0 YYaCTHIO KaTalnu3aTopa). DK30- U 3HJO0TEPMHUECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPABHEHHSI.

[onsTHE 0 cKOpOCTH XUMHYECKOH peakiuu. [loHsTHE 00 0OPATUMBIX U HEOOPATUMBIX XUMHUYECKUX peakiusiX. [IOHATHE O TOMOTEHHBIX U FeTePOTeHHBIX PEaKIIHsX.
[Tonstue o xaranuze. [lonsaTHE 0 XMMHYECKOM paBHOBeCHH. DaKTOPBI, BIUAIONINE HA CKOPOCTh XMMUYECKOW PEAKIIMU U MOJNI0KEHHE XUMUYECKOIO PaBHOBECHSI.

OKHUCIINTENbHO-BOCCTAHOBUTEIILHBIE PEAKLNHU, JJIEKTPOHHBIA OajJaHC OKHUCINTEbHO-BOCCTAHOBUTENLHON peakiuu. CocTaBlieHHE YPaBHEHHH OKHCIMTEIHBHO-
BOCCTaHOBUTEJIBHBIX PEAKIMI C UCII0Ib30BaHUEM METO/a MIEKTPOHHOTO OataHca.

Teopust 37€KTPONUTUYECKON IUCCOLMALMU. OIEKTPOJIUTBI U HEAIEKTPOIUTHI. KaTHOHBI, aHMOHBI. MEXaHM3M AHCCOLMALMU BEIIECTB C Pa3lNMYHBIMH BHJAMHU
XUMU4ecKoii cBsizu. Crenenp auccounanuu. CHIbHbBIE U cla0ble SJIEKTPOJIUTHL

Peaknym nonHOro oOMeHa. Y ciI0BHS MPOTEKAaHUS PEAKIIMA MOHHOTO OOMEHa, MOJTHBIE U COKPAIIEHHBIE HOHHBIE ypaBHEHUs peakunid. CBOICTBa KMCIIOT, OCHOBAaHUN U
COJICH B CBETE MPEJICTABICHNH 00 AIIEKTPOIMTHYECKOH qucconnanyin. KauecTBeHHbIe peakiiny Ha HOHBI. [IoHATHE 0 THIPOJIN3e CONEH.

Xumuueckuit IKkcnepumenm:

O3HAKOMJIEHHE C MOJEISIMH KPHUCTAJUIMYECKHX PEMIETOK HEOPraHWYECKHX BEIIECTB — METAIUIOB M HeMeTayuioB (rpaduTa M anMasa), CIOXKHBIX BEIIECTB (XJIOpUAA
HATpHs), UCCIICIOBAHUE 3aBHCUMOCTH CKOPOCTH XMMHYECKOW peakiMy OT BO3ACHCTBHS PAa3IMYHBIX (AKTOPOB, MCCIEOBAHUE JIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB,
npolecca AUCCOLHMALMN KUCIOT, Ienodeld U conel (BO3MOXKHO MCIOJIB30BaHME BHIEO MAaTEPHAJOB), MPOBEACHUE OIBITOB, WIIIOCTPUPYIOIINX MPU3HAKK MPOTEKAHUS



peaxuii HOHHOTO 0OMeHa (00pa3oBaHMe OCa/iKa, BBIACTICHNE ra3a, 00pa3oBaHUE BOJBI), ONBITOB, HIUTIOCTPUPYIOIINX HPUMEPBI OKHCIUTEFHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(ropeHue, peakuu pas3lioKEHHS, COSAUHEHHS), paclo3HaBaHuEe HEOPraHUUECKUX BEIIECTB C TIOMOIIBI0 KaYECTBEHHBIX PEAaKLIU HAa MOHBI, PELUICHHUE SKCIIEPUMEHTAIBHBIX
3a1ad.

HemeTta/liibl ¥ HX COeIMHEHHA

OOmast xapakTepucTuka rajoreHoB. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepPHbIE CTENEeHU OKHcieHus. CTpoeHue W (pu3MYecKre CBOMCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XMMHYECKHE CBOICTBAa Ha IpuUMepe xJjiopa (B3aUMOAEHCTBHE C MeETajUlaMH, HEMeTaulaMy, nenodamu). XiopoBonopor. CoisHas KHCIIOTa, XUMHUYECKHE
CBOICTBAa, OJy4YeHUE, IpUMEHeHHe. [IeficTBUE XJT0pa U XJIOPOBOAOPOIa HA OPraHU3M YejoBeKa. BaskHele X10puasl U UX HaX0KIECHUE B IPUPOJE.

Oobmas xapakrepucTtuka 37eMeHToB VIA-rpynmnsl. OcCOOEHHOCTH CTPOCHUS aTOMOB, XapakTepHble cTereHn okucieHus. CTpoeHne u pU3nYecKre CBOHCTBa MPOCTHIX
BEIIECTB — KHUCJIOPOAa U Cepbl. AJJIOTPONHbIE MOAU(UKALUN KHCIOpOAa W cepbl. XHUMUYECKUe cBoiicTBa cepbl. CepoBOIOPO, CTpOoeHUE, (U3NYECKUEe H XUMHUYECKHUE
cBoiicTBa. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHAOB. CepHasi KMCIOTA, GU3MUECKUE U XUMHUYECKHE CBOWCTBA (00IIME KaK MPEICTaBUTENS Kiacca KUCIOT U
cnenuguueckue). XUMUYECKHE PEaKLUH, JIS)Kallne B OCHOBE MPOMBIIUICHHOTO CIOCO0a MONMydeHHst cepHOi KucioThl. [IpuMeHenue cepHod kucnoTbl. Conm cepHOit
KHCJIOTHI, KAYeCTBEHHAs peaklus Ha Ccyab(ar-uoH. HaxoxmaeHne cepsl U €€ coeMUHEHUH B MpUpoje. XUMUUECKOE 3arpsi3HEHUE OKPYKAIOIICH Cpeibl COSAMHEHUSIMU CEPBI
(KUCITOTHBIE IO, 3arpsI3HEHNE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 TIPEIOTBPALIICHHS.

OOmast xapakrepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUsS. A30T, PaclHpOCTPaHEHHE B IPUPOAE,
(usnveckre U XumMHUYeckue cBoiicTBa. KpyroBopor a3ora B nmpupojie. AMMHAK, ero (pU3NUECKHEe U XUMHYECKHE CBOMCTBA, MONydeHUe U npuMeHeHne. Conu aMMOHUS, UX
(usnveckre U XMMUYECKUE CBOIMCTBA, MpUMeHeHrne. KauecTBeHHas peakiys Ha MOHBI aMMOHUS. A30THasl KUCIOTa, €€ MmonydeHue, Gpusndeckue U XUMUUECKHE CBOMCTBA
(obmue Kak MpeacTaBUTENsl Kilacca KHUCIOT W creuuduueckue). Mcnoiap3oBaHHE HUTPATOB M COJEM aMMOHHMS B KadeCTBE MHHEPANbHBIX yHOOpeHHH. XuMHUYECKOe
3arpsi3HEHUE OKPY’KaloUIel cpebl COSMHEHISIMU a30Ta (KUCIOTHBIE TOXIM, 3arpsi3HEHNE BO3AyXa, MOYBHI U BogoéMOB). Docdop, amnorpornHsle Moaudukanuu docdopa,
¢uznveckne u xummuueckue cpoiictBa. Oxcun ¢dochopa (V) u ¢dochopHas kuciorta, pusndeckne W XUMHUUECKHE CBOMCTBa, monydeHue. Vcmnonb3oBanue (ocdaroB B
Ka4eCTBE MUHEPAIBHBIX yIO0OPEHHH.

OObmas xapakrepuctuka 3eMeHToB |VA-rpynmnel. OCOGEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHBIE CTEIIEHH OKUCIIEHHS. YTJEepoJ, auIOTPOIHbIE MOAM(DUKALMHM,
pacmpocTpaHeHne B npupoje, GU3NUecKue W XUMHYECKHEe cBoicTBa. AncopOuus. Kpyrosopor yriepoaa B npupoje. OKcuapl yriiepona, ux Gu3nvecKue U XUMHUYECKHE
CBOWCTBa, ACWUCTBHE Ha XMBbIE OPraHU3MBI, IOJyYCHHE M NPHUMEHEHHE. DKOJIOTMYECKHe MpoOJeMbl, CBsi3aHHblEe ¢ okcuaoM yriepoaa (IV), rumoresa riobaabHOrO
NOTETUICHHUS KJIMMaTa, IApHUKOBBIN 3¢ deKT. YTosbHast KHCIO0Ta U €€ collu, UX (U3ndecKre U XUMHUYECKHE CBOWCTBA, MTOJTydeHue U npuMeHeHne. KauecTBeHHas peakiys Ha
kapOoHaT-HOHBIL. Vcrons30BaHne KapOOHATOB B OBITY, MEAUIIUHE, IIPOMBIIIIICHHOCTH M CETLCKOM XO03SHCTBE.

[lepBoHayanpHble TOHATHA 00 OpPraHMYECKHX BEIECTBAX KaK O COEAMHEHMSX yriepoja (MeTaH, dTaH, STHJCH, alleTWICH, 3TaHOJ, MIMIEPUH, YKCYCHAasl KHCIIOTa).
[IpupoaHble UCTOYHMKH YIIIEBOJOPOAOB (Yrojib, NMPUPOIHBIN ra3, HE(Th), MPOAYKTH MX HepepaboTku (OeH3uH), UX Poib B ObITY M HpoMbIIUIeHHOCTH. [loHsTHE O
OHMOJIOTUYECKH BaXKHBIX BEIIECTBAX: XKHUpaX, OeNIKax, yriieBoJax — U UX POJIM B )KU3HH YelloBeKa. MaTepHalibHOE eJMHCTBO OPTaHMUECKUX H HEOPTaHHYECKUX COCMHEHHH.

Kpemuuii, ero ¢pusndeckue 1 XUMUYECKUE CBONCTBA, MoJyueHue u npumenenne. CoequHeHns: KpeMHus B pupoe. Ooume npeacraienus 06 okcuze kpemuus (1V)
U KpeMHHEBOM kuciore. CHIMKAaThl, UX HCIOJb30BaHHE B OBITYy, B NPOMBIIUICHHOCTH. BaxKHeHIIne CTpOMTENbHBIE MaTepualbl: KepaMuKa, CTEKIO, LEMEHT, OETOH,
xene300eToH. [IpobieMsl 6e3011acHOTO UCTIONB30BAHUS CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3y4yeHrne o0pa3loB HEOPraHWYECKUX BEIECTB, CBOMCTB COJISTHOM KMCIIOTHI, MIPOBEICHUE KAaUECTBEHHBIX PEaklMid Ha XJIOPHI-MOHBI U HAOJIIOAEHUE NMPU3HAKOB HX
NPOTEKaHUs, OMBITHI, OTpaXKaromye GU3NIECKUEe U XUMUYECKUE CBOMCTBA T'aJIOTEHOB M UX COETUHEHUH (BO3MOXHO HMCIIOJIB30BAHUE BHIICOMATEPHATIOB), O3HAKOMIICHHE C
obpasmamMu XJIOpHUIOB (TAJIOTEHHUIOB), O3HAKOMIICHHE C 0OpasmaMul cepbl U €€ COeaUHEHUSIMU (BO3MOXKHO HCITOJIB30BaHUE BHICOMATEpPHAJIOB), HAOJIOJAEHHUE Ipoliecca
0o0yTIIMBaHMs caxapa Moja ACHCTBHEM KOHIICHTPUPOBAHHONW CEPHON KHCIOTHI, M3YUCHHUE XUMUYIECKUX CBOMCTB pa30aBICHHOW CEPHOU KHUCIIOTHI, POBEACHNE KAUYECTBEHHOM
peakuuu Ha Ccynab(par-MoH M HaOMIoJeHHE IMpHU3HaKa e€ MPOTEKaHUs, O3HAKOMICHHE C (PU3MYecCKHMMH CBOWCTBaMH a3oTa, (ocdopa W uUX coenuHeHHH (BO3MOKHO
UCIIOJIb30BaHNE BHIEOMATEPHAJIOB), 0Opa3uaMu a30THBIX M (ocopHBIX ynoOpeHuid, noiayueHne, coOupanme, paclo3HaBaHue U U3YYEHUE CBOIMCTB aMMHaKa, IPOBEACHUE
Ka4eCTBEHHBIX PEaKlUii Ha MOH aMMOHHS W (ochaT-HOH U U3yUYCHHE TPU3HAKOB MX IMPOTEKAHMsS, B3aUMOJEHCTBHE KOHIICHTPUPOBAHHOW a30THOW KHCIOTHI C MEIbBIO
(BO3MOXKHO HCIIONIB30BAHUE BUICOMATEPUANIOB), U3YUCHHE MOJENEeH KPHUCTAIUIMYECKUX PEelETOK anMasa, rpadura, QyiiepeHa, 03HAKOMIIEHHE C MPOLECCOM aAcopOLuu
PacTBOPEHHBIX BELIECTB AKTHBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOIasa, IMONyYeHHWE, COOMpaHHE, paclio3HaBaHHUE W H3yYeHHE CBOWCTB YTJEKHCIOIrO rasa,



MIPOBE/ICHUE KAYeCTBEHHBIX PEaKIUii Ha KapOOHAT U CHIIMKAT-UOHBI U U3YYCHHUE MTPU3HAKOB UX MPOTECKAHHS, 03HAKOMIJICHHE C MPOAYKIMEH CUIMKATHON MPOMBIIUICHHOCTH,
PpelIeHrE SKCIIEPUMEHTATBHBIX 3a]1a4 10 TeMe «BakHeie HeMeTauTbl U MX COSAMHCHUSD).

MeTaibl U UX COeMHEHHS

O0mas xapakTepruCTHKa XUMUIECKHUX 2JIEMEHTOB — METAIIOB HA OCHOBAHHH MX TMONI0keHus B [lepuoaudeckoit cucreme xumuiecknx snemMeHToB J[. M. Menzaeneesa u
cTpoeHus aroMoB. CTpoeHHEe MeTaIoB. MeTalmueckasi CBsSI3b M METaUIMYECKasl KPUCTAUIMYECKash pemérka. DNEKTPOXUMHUYECKUN psii HaNpsHKEHWM METalljIoB.
dusnveckre 1 XUMAYECKHe CBOMCTBa MeTaiuioB. O0mue criocoOsl MmorydeHus] MeTauioB. [IoHATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHl MX OT KOPPO3HUH.
Crnagsl (CTamb, YyTyH, JIOPATIOMIHHAN, OPOH3a) ¥ X PUMEHEHHE B OBITY M MPOMBIIIIJICHHOCTH.

[llemounsie MeTamnbl: nonoxeHue B llepuoamueckoit cucreme xummueckux annemeHToB J[. V. MenneneeBa, CTpoeHHE HMX aTOMOB, HAaXOXICHHE B TMPHUPO/IE.
®dusnveckre 1 XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U THIPOKCUIBI HATPUs U Kanusi. [[puMeHEeHNE IeJI0YHBIX METAJIJIOB M UX COCIMHCHHI.

[[{erouHO3EeMENbHBIE METAJIBI MAarHUd M KanblUil: nojoxkeHue B llepuoanueckoil cucreme xumuueckux asnemeHToB . M. MeHnpaeneeBa, CTpoeHHME UX aTOMOB,
HaXOXJeHUEe B mpupojie. PU3NYecKre U XUMUYECKHE CBOWCTBA MarHusl M Kajblus. BakHEHWITNEe COCTUHEHMs KalbIUs (OKCHJ, TUAPOKCH, coir). JKECTKOCTh BOABI U
CHoco0bI €€ ycTpaHEeHNSI.

Amomunuii: nonoxenue B Ilepuommyeckoil cucreme xumudeckux saeMeHToB Jl. WM. MenneneeBa, cTpoeHue atoma, HaxoxzaeHue B npupoge. dusmueckue u
XUMHYECKHE CBOWCTBA aFOMUHUS. AM(]OTEpHBIE CBOMCTBAa OKCHIA U TUAPOKCH/IA AITFOMHHUS.

Kenezo: monoxenue B [leproanueckoii cucreme xuMmudeckux anemedToB /. M. Menneneesa, cTpoeHre aromMa, HaXoxXAeHUE B pupoje. Ousndeckne U XUMUYECKUE
cBoiicTBa xene3a. Oxcuapl, Tuapokcuanpl u coin xenesa (1) u sxenesa (111), ux cocras, cBOWCTBa U MONTyUCHHE.

Xumuueckuii IKCnepumeHm:

03HAaKOMJICHHE C 00pasllaMd METaJUIOB W CIUIABOB, MX (DU3NYCCKUMH CBOWCTBAMH, H3YYCHHE PE3YJIbTATOB KOPPO3HMH METAIOB (BO3MOXKHO HCIIOJB30BAHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA KaIbIMS U HATPHUS C BOJAOH (BO3MOXKHO MCIIOJIb30BAHUE BHICOMATEPHAIIOB), HCCICIOBAHNE CBOWCTB JKECTKOM
BO/JIBI, TIPOIIECCa TOPEHUS JKeJe3a B KUCIopoe (BO3MOKHO HCITOIF30BAaHUE BIICOMATEPHAIIOB), IPU3HAKOB MTPOTEKAHUS KAYECTBEHHBIX pEaKIUi Ha HOHBI: MAarHUS, KaJbITU,
amroMuHAA, HHKa, kene3a (1) u xenesa (I11), mexm (ll), HaOnrONEHWE W oNMCaHWE TPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMHU HATPUSA, KaMUA M KaJIbIUs (BO3MOXKHO
WCIOJIb30BaHUE BUCOMATEPUANIOB), UCCIICOBAHUE aM(OTEPHBIX CBOMCTB T'MIPOKCHIA AJTFOMHUHMS W TUIPOKCHIA I[MHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 0 TeMe
«BaxHelire MeTaIIBl M KX COSTMHEHUS.

XuMus 4 OKpy:KalUas cpeaa

BemectBa 1 MmaTepuaibl B MOBCETHEBHON KU3HM U€IOBEKa. be3ormacHoe UCIONB30BaHNE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBast HOMOIIL IPH XUMUYIECKUX
0XXorax v OTpaBJICHUAX.

XuUMUYecKoe 3arps3HEHHE OKPYXKalomled cpenbl (TpeaenbHas TOIMycTHMas KOHIeHTpamus BemiectB, gaiee — [IJIK). Ponp xumum B pemieHHH 3KOIOTHYECKHX
npobieM.

Xumuueckuii sIxcnepumenm:

W3yYeHue 00pa3ioB MaTepHalioB (CTEKJIO, CILIABBI METAIIOB, IOJUMEPHBIC MaTepPHAIIBI).

Mescnpeomemmusie ceasu

Peaﬂmamm MECXKITPEAMETHBIX cBsI3er IIpyu U3y4YC€HUHU XUMHU B 9 kmacce OCYHIECTBIIACTCA YCPE3 UCIIOJIB30BaHNE KaK O6H_II/IX €CTCCTBCHHO-HAY4YHbIX HOH?ITPIﬁ, TakKk U
TIOHSATHUH, SIBIISTFOIUXCS CUCTEMHBIMHU TSI OT/IEIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEeHHO-HAYYHBIC TIOHATHUS: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOPHsl, aHAIHN3, CUHTE3, Kilaccu(UKaIus, IEPUOIUNIHOCTh, HAOIIOIEHUE, SKCIIEPUMEHT,
MO/JIEITUPOBAHNE, U3MEPEHHUE, MOJIETb, SIBJICHUE, TAPHUKOBBIN 3P (eKT, TEXHOIOTHSI, MaTepHabI.

dusnka: marepus, aToM, 3JICKTPOH, ITPOTOH, HeI\/’ITPOH, WOH, HYKJIMA, U30TOIIbI, PAANOAKTUBHOCTb, MOJICKYJIA, BHGKTpI/I‘IeCKI/Iﬁ 3apsaa, IPpOBOJHUKH, ITOJTYIIPOBOAHUKH,
JUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00hEM, arperaTHOe COCTOSHUE BEIECTBA, a3, PacTBOP, PACTBOPUMOCTD, KPUCTAJUTMYECKAsT PEIIETKa, CIUIaBhl, (pr3ndeckue
BEJIMYWHBI, €IMHUIBI U3MEPEHUS, KOCMHUYECKOE MTPOCTPAHCTBO, TUTaHETHI, 3BE311bI, COIHIIE.

buonorust: porocunTes, Apixanue, Ouocdepa, SIKoCUCTEMa, MUHEPAILHBIE YI0OPEHNUs, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHEBIC BEIIECTBA.

l'eorpadus: atmocdepa, rumpocdepa, MUHEpaibl, TOPHBIE IMOPOJBI, IMOJIE3HBIE HCKOMaeMblie, TOIuMBO, BogHBIE pecypchlIlJIAHUPYEMBIE PE3YJIBTATDBI
OCBOEHUA TPOTPAMMBI IO XUMHUU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUS



JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOSHHSI MPOTPaMMbl OCHOBHOT'O 0O0IIEro 00pa30BaHUs TOCTUTAIOTCS B XOA€ OOYYECHHUS! XUMHH B €IMHCTBE Y4eOHOH M BOCIHMTATEILHOI
JESITEIbHOCTH B COOTBETCTBUH C TPAJULMOHHBIMH POCCUHCKHUMH COLMOKYJIBTYPHBIMU M JTyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, IIPUHSATHIMHU B OOLIECTBE IpPaBWIAMHU U
HOPMaMHU IOBEIEHUSI U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS], CAMOPA3BUTHS 1 COLMATIM3ALNN 00y4aOIINXCA.

JIMYHOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS CHCTEMOHN MO3UTHBHBIX LIEHHOCTHBIX OPHEHTALMI W paclIUpeHHe OmbITa
JIEATENIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTPpHOTHYECKOT0 BOCIUTAHMS:

LIEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYyJIbTYpPHOMY, HCTOPUYECKOMY M HAay4YHOMY HAacll€[MI0, MOHUMAHHSA 3HAYeHHS XUMHUYECKON HayKd B >KU3HH
COBPEMEHHOT0 OOILECTBa, CIOCOOHOCTH BJIaAeTh JOCTOBEPHOW HWHPOpPMamUeld O TMepeJoBbIX MAOCTIKEHUSX W OTKPBITHSIX MHPOBOM U OTEUECTBEHHOH XUMHHU,
3aMHTEPECOBAaHHOCTH B HAy4YHbIX 3HAHUAX 00 yCTpONCTBE MUpa 1 00IIECTBa;

2) rPaKIaHCKOI0 BOCIIHTAHUS

MIPEJICTABJIEHUS O COLUAIBHBIX HOpPMaxX M NMpaBWJIaX MEXKIMYHOCTHBIX OTHOIIEHUI B KOJJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOM,
yueOHOMCCIE0BATEILCKON, TBOPYECKOH M APYrMX BHIAX JESTEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOW IESTENbHOCTH IPH BBINOJHEHUH YYEOHBIX,
MO3HABATENbHBIX 337124, BHIIIOJTHEHUH XUMHUECKUX 3KCIIEPUMEHTOB, CO3JaHUN y4eOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOIIHM B IIPOLIECCE 3TOM
yueOHOM NesTeIbHOCTH, TOTOBHOCTH OIIGHUBATH CBOE MOBEJEHHE U TMOCTYMKW CBOWX TOBApHILNEH C MO3UIMK HPAaBCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HaHUS
MOCJIEICTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMSI:

MHUPOBO33PEHUECKHE MTPEICTABIEHHUS O BEIIECTBE U XUMHUECKOH peakliii, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOIINE OCHOBY IS
MOHUMAaHUS CYIIIHOCTH HayYHOI KapTHHBI MUPA, IPEJCTABICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOJIBI, B3AUMOCBS3SX YeJIOBEKa C MPUPOJHOM Cpelloi, O poiu
XUMHH B TO3HAHUH ATHX 3aKOHOMEPHOCTEM;

MO3HaBaTeIbHBIE MOTHBBI, HAIpPaBJICHHbIE HAa IOJNlyd€HHE HOBBIX 3HAHWM MO XUMHH, HEOOXOAUMBIE JUISI OOBSCHEHHS HAONIONAEMBIX IPOIECCOB U SIBICHUH,
MO3HABaTENbHON, WHPOPMAIMOHHON W YUTATEILCKOW KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON paboThl ¢ y4eOHBIMH TEKCTaMHM, CIIPABOYHOM JUTEPaTypoH,
JOCTYIHBIMHM TEXHUUECKUMHU CPeACTBAMH MHPOPMALIIOHHBIX TEXHOJIOTHil;

MHTEpeC K OOYYEHHIO M MO3HAHMIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaM000pa30BaHHIO, NMPOEKTHONW M HCCIIENOBATEILCKOW NEATENBHOCTH, K
OCO3HaHHOMY BBIOOPY HANPaBIEHHOCTH U yPOBHS 00y4eHHUs B AajbHEMNIIEM;

4) (hopMHPOBAHUS KYJILTYPHI 310POBbSI:

OCO3HAHHE IIEHHOCTH XH3HH, OTBETCTBEHHOTO OTHOILEHHS K CBOEMY 3JI0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIA 00pa3 >KM3HHM, OCO3HAHHME IOCIEIACTBUH M HENPUSITHE
BPEHBIX MPHUBBIUEK (YIOTPEOICHUS AJIKOTOJIsl, HAPKOTUKOB, KYPEHHs1), HEOOXOAUMOCTH COOJIOICHUSI TIPaBIII 0€30MaCHOCTH MPU OOPAIICHUU C XUMHUYECKUMH BEIlIeCTBAMU
B OBITY U peaibHOM KHU3HH;

5) Tpy10oBOrO BOCIIUTAHUA:

MHTEpEC K MPaKTHYECKOMY M3YUYEHHUIO NpOQeccCHil n TpyAa pa3iudHOro pojia, YBaKEHHE K TPYAY M pe3yibTaTaM TPYAOBOH NESTENbHOCTH, B TOM YHCIIE Ha OCHOBE
MPUMEHEHHUS] TPEAMETHBIX 3HAaHUN 1O XWMHHW, OCO3HAHHBINA BHIOOp WHAWBHIYAJIbHONW TPAEKTOPWUH MPOJOIDKEHHS OOpa3oBaHUS C y4ETOM JMYHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTpeOHOCTEH, ycmemHoW NnpodecCHOHaIbHON AEATENbHOCTH M Pa3BUTHA HEOOXOAMMBIX YMEHHH, TOTOBHOCTD
a1anTHPOBAThCS B IPOQecCHOHaTbHOMN Cpeae;

6) IKOJIOrHYECKOr0 BOCIIHTAHMS:

9KOJIOTHUECKH IIeJIeCO00pa3HOe OTHOIICHME K IPUPOJE KaK HCTOYHHMKY JXU3HM Ha 3emile, OCHOBE €€ CYILIECTBOBAaHUS, IIOHMMAaHHE LIEHHOCTH 340POBOIO U
Oe3onmacHOro oOpasa XU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DHM3MYECKOMY M IICUXUYECKOMY 3/I0pOBBIO, OCO3HAHHME IIEHHOCTH COOJIIOJCHHUS TMPaBHI
0e30macHOro MOBEJICHHUS TPH paboTe ¢ BEIIECTBAMH, a TAKIKE B CUTYAIHAX, YTPOXKAIOIINX 3/I0POBBIO U KU3HH JIIOJIEH;



CIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJyYaeMble TP U3YYCHUU XUMUH, JIJISL PEIICHUS 3a/1a4, CBI3aHHBIX C OKPYXKAIOIICH MPUPOJTHOMN CPEIOH, IS TIOBHIIICHUS YPOBHS
9KOJIOTHYECKOM KYIbTYPBI, 0CO3HAHUS TTI00AIEHOTO XapaKTepa PKOJIOTHISCKHX MPOOJIeM U MyTeH WX PEHICHUs MOCPEACTBOM METOJOB XUMHH, SKOJIOTHISCKOTO MBIIIUICHUS,
YMEHHS PYKOBOJCTBOBATHCSI UM B TIO3HABATEIHHON, KOMMYHHKATHBHOMN M COIIMATEHON MIPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpenMeTHBIX pe3yJIbTaTOB BHIACISIOT 3HAYMMEBIE Ui (POPMHUPOBAHKS MHUPOBO33PEHHS OOIIEHAYYHbIe MOHATHA (3aKOH, TEOPHs, MPUHINIL, TUIIOTE3a,
(hakT, cucTema, MpoIECC, IKCIIEPUMEHT U JPYToe.), KOTOPble MCHOJB3YIOTCI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NpenMeTax W IO3BOJIAIOT Ha OCHOBE 3HAHWU W3 3TUX
npeaMeToB (OPMUPOBATH TMPEACTABICHWE O I[EJOCTHONH HAaydYHOW KapTHHE MHUpa, M YHHBEpPCAIbHbIE y4YeOHBIE AEWCTBUS (ITO3HABaTeNbHBIE, KOMMYHHKATHBHBIE,
PETYISTHBHBIE), KOTOPBIE 00eCTIeYNBalOT (OPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYILIECTBICHUIO YUEOHOH e TETbHOCTH.

INo3HaBaTe/IbHBIE YHHBEPCAJIbHbBIE YUeOHbIE 1eiiCTBHSA

Ba3oBble Jlorn4eckue qeiicTBus:

YMCHHS UCTIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOCHUU 3HAHUWI: PACKPBIBATh CMBICI XMMUYECKUX TMOHSATHH (BBIICISATh UX XapaKTCPHBIC MPU3HAKH,
YCTaHABIUBAaTh B3aMMOCBS3b C JPYTUMH MOHITHSIMHU), UCIIOJIB30BaTh MOHATHS JJisi OOBSICHEHUS OTICIIbHBIX (JAKTOB W SIBJICHWH, BHIOMpPATh OCHOBAHUS W KPUTEPUU IS
KITACCH(HUKAIIMA XUMHYECKIX BEIMIECTB M XUMHUYECKUX PEaKINi, yCTAaHABIMBATH MPUIMHHO-CIEACTBEHHBIC CBS3H MEXIy OOBEKTAMH W3YYEHHS, CTPOUTH JIOTUYECKHE
paccyxneHusi (HHIYKTHBHEIE, IeIyKTUBHBIC, TI0 aHAJIOTHH ), A€TIaTh BEIBOJIBI U 3aKITFOUCHIIS,

YMEHHE MpPUMEHSTh B IMpolecce IMO3HAHUS MOHATUS (IpeAMETHBIE W MeTanpeIMETHbIC), CHMBOJMYECKHE (3HAKOBBIC) MOJECIH, HCIOJb3yeMble B XHMUH,
npeoOpa3oBbIBAThH MIMPOKO MPUMEHSEMBIE B XMMUW MOJICIbHBIE TIPEICTaBICHUS — XUMHUYECKHN 3HAK (CHMBOJ 3JIEMEHTAa), XUMUYecKasi (JopMyia H ypaBHEHHE XUMHICCKON
pEaxIu — IpH pelIeHnr y9eOHO-TI03HABAaTENbHBIX 3a/a4, C YIETOM ITHX MOJCIBHBIX MPECTaBICHIH BRISBIATh U XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKH U3y4aeMbIX
00BEKTOB — XUMHUYECKHX BELICCTB M XUMUYECKUX PEAKIUi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, TPUIMHHO-CIICACTBEHHBIE CBS3M M IPOTUBOPEUHS B U3Y4aeMbIX MPOIIECCcax 1
SIBJICHUSIX.

Ba3oBble uccienoBaTe/IbCcKue AeCTBUA:

YMEHHE HCIIONIb30BaTh MOCTABJICHHBIE BOMPOCH B KayecTBE MHCTPYMEHTA TO3HAHUS, a TaKkK€ B KAa4eCTBE OCHOBHI /s (hOPMUPOBAHHUS THIIOTE3BI TI0 IIPOBEPKE
MIPaBWJILHOCTH BBICKA3bIBAEMBIX CYXJICHUH;

MPHOOpPETEHHE OIBITA 10 TIAHUPOBAHUIO, OPTaHU3AIMK U MPOBEICHUIO YUYEHUYECKUX SKCIIEPHUMEHTOB, YMEHHE HAOII0aTh 3a XOJIOM MpoIlecca, CaMOCTOSATEIBHO
MIPOTHO3UPOBATH €0 PE3YNILTAT, (POPMYINPOBATH 0OOOIIEHNUS U BBIBOABI 110 PE3YJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIIEOBAHNUS, COCTABIIATE OTYET O MPO/IEIIaHHOW padoTe.

Pa6ora ¢ undgopmanueii:

yYMEHHUE BbIOMpPAaTh, aHATU3UPOBATH U UHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BUIOB M (DOPM MPEJICTABICHNUS, TONyYaeMyl0 U3 Pa3HbIX HCTOYHHKOB (Hay4yHO-
TIOITYJIApHAs JIMUTEepaTypa XHMHUYECKOTO COJepXKaHHs, CIPaBOYHBIE NOcoOuWs, pecypchl WHTepHeTa), KPUTUYECKH OIICHWBAaTh NPOTHBOPEUYMBYI0O M HEIOCTOBEPHYIO
UHQOPMAIHIO;

YMEHHE TPUMEHAThH Pa3jiMyHbIe METOBI M 3allPOChI TIPU MOUCKE B 0TOOpe MH(OPMAIIUU U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOJAUMBIX ISl BHIIOJHEHUS YUSOHBIX U
MO3HABATENBHBIX 33/1a4 ONPEEIIEHHOTO TUTA, TPHOOPETEHHE OMBITa B 00JaCTH UCTIONB30BaHUA WHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBIaJIEHHE KYJIbTYypOil
AKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TIOUCKOBBIX CHCTEM, CAMOCTOSITEIbHO BEIOMPATh ONTUMANbHYI0 POpPMY IPECTaBICHUS HHPOPMAIIMH ¥ WILTFOCTPUPOBATH pelliaeMble
3a/1a4¥ HECJIOKHBIMH CXEMaMH, JUarpaMMaMu, IpyruMu hopMamMu rpa@uKu 1 HX KOMOMHALIUAMU,

YMEHHE HWCIOJb30BaTh M aHAJIM3UPOBATh B Ipolecce Y4eOHOH M HCCIENOBATEIbCKOW JEATENFHOCTH WH(MOPMAIMIO O BIHMSHUW MPOMBIIUIEHHOCTH, CEIBCKOTO
XO34HCTBa U TPAHCIIOPTA Ha COCTOSIHUE OKPY’KaloIIeH IPUPOAHOH Cpebl.

KoMMyHHKaTHUBHBbIE YHUBEPCAJIbHBIE yUeOHbIE TeHCTBUS:

YMEHHUS 33]1aBaTh BOMPOCH! (B XOJIe AUAJIOTa U (MJIH) TUCKYCCHH) TI0 CYIIECTBY 00CYKTaeMOU TeMbI, GOPMYyIUPOBATH CBOH MPEIIOKEHUS OTHOCHTEIHLHO BBITIOTHEHIS
MIPEUIOKESHHON 3a/1a4M;

YMEHHS TPEJICTABISATH MOyUYeHHbIE PE3yIbTaThl IO3HABATELHON ACATEIHPHOCTH B YCTHBIX M MHUCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIUI0 PE3yIbTaTOB BHITOJHEHUS
XUMHYECKOT0 3KCIIEPHMEHTa (J1ab0paTOpHOTO OMBITa, 1a00paTOPHON pabOTHI IO HCCIIETOBAHUIO CBOICTB BEIIECTB, yUEOHOTO IIPOEKTA);



YMEHUS Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM 1MO3HABATEIILHON M HCCIICAOBATEILCKOM e TEILHOCTY NP PEIIeHNH BO3HUKAIOIINX Mpobi1eM Ha
OCHOBE yu€Ta OOLIMX MHTEPECOB U COTJIACOBAHMS MO3MLIUHK (00CYKAeHUsI, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBD», KOOPIUHALUS COBMECTHBIX IEHCTBUH, ONpeaeIeHue
KpUTEPHEB TI0 OIIEHKE KauyeCcTBa BBHIIOJHEHHOH pabOTHI U IpYTHeE).

PerynasiTuBHbIe yHHBepcaAJIbHbIE Y4eOHbIe AeiCTBUS:

YMEHHE CaMOCTOSTENIbHO OINpPENeNsATh LEeNd ACATENIbHOCTH, IUIAHWPOBaTh, OCYIIECTBIISATh, KOHTPOJIUPOBATH M TPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
JIesITeIbHOCTh, BbIOWpaTh Hambonee d5((EeKTHBHBIE CIIOCOOBI pemIeHus y4eOHBIX W IO3HABaTENBHBIX 3a7ad, CAMOCTOATENBHO COCTaBIATh WM KOPPEKTHPOBATH
MIPEIOKEHHBIN aNTOpUTM JEUCTBUH TPU BBHIMIOIHEHUH 33/JlaHUN C YIETOM TONYYEeHHS HOBBIX 3HAHHMNA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIHMSIX, OIEHUBAThH
COOTBETCTBHE MOJyUYEHHOTO Pe3yibTaTa 3asBICHHOMN 1IETH, YMEHHUE UCTIOIh30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITPEJIaraéMble B YCIIOBUU 3aaHUM.

MNPEJIMETHBIE PE3YJbTATDI

B cocraBe mpemMeTHBIX pPE3yNBTaTOB MO OCBOCHHIO O0S3aTEIBHOTO CONIEP’KaHWUs, YCTAaHOBIEHHOTO NMaHHOW (emepanpHON pabodell MmMporpaMMOi, BBIAEISIOT:
OCBOCHHBIE O0yYarOIIMMICSI Hay4HbIC 3HAHUs, YMEHHUS M CIIOcOObl NeicTBUH, crienuduyeckrue A IpeIMETHON 00aacTu «XUMHs», BUABI ACATEILHOCTH 1O TOITY4YESHHIO
HOBOTO 3HaHUSI, €r0 HHTEPIPETALUH, IPEOOPA30BAHUIO M IPUMEHEHUIO B PA3IMYHBIX YISOHBIX M HOBBIX CHTYaIHIX.

K xoHIty 00ydeHus B 9 kiiacce mpeMeTHBIEC Pe3yIbTaThl HA 0a30BOM YPOBHE JODKHBI OTPAXKATh CPOPMHUPOBAHHOCTH Y OOYUAFOIIIUXCS YMEHHIA:

®  PAaCKpHIBATH CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUN: XUMHUYECKHHA 3IIEMEHT, aTOM, MOJIEKYNla, HOH, KATHOH, aHWOH, TPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BaJICHTHOCTb, AJIEKTPOOTPUIATENIEHOCTD, CTETICHh OKHCICHHS, XUMHUYECKasi PEaKIHs, XUMHUIECKasl CBA3b, TEIDIOBOM 3PQEKT peaknun, MOIb, MOISPHBINA 00BEM,
pacTBOp, DIEKTPOIUTHI, HEANIEKTPOIUTHI, SIEKTPOIUTHUECKAS AUCCOLUALINS, PEAKMM HOHHOTO OOMEHa, KaTajiu3aTop, XHMHUUECKOe paBHOBECHE, OOpaTHMBbIC U
HEoOpaTHMBbIC PEAKIIIH, OKUCIUTEIFHO-BOCCTAHOBUTENILHBIE PEaKIMH, OKUCIUTEIh, BOCCTAHOBUTENb, OKHCICHUE U BOCCTAHOBIICHHE, aJUIOTPOMHS, aMQOTEPHOCTb,
XUMHYECKas CBS3b (KOBAJICHTHAs, WOHHAs, METAJUTMYeCKas), KPUCTAIIMYECKas pemiérka, KOppO3Ws METaIIOB, CIUIABBI, CKOPOCTh XMMHYECKOW pPEaKIuH,
npenenbHo nomyctumas konuentparus [1/1K Bemecrtsa;

o HUIITIOCTPUPOBATHL B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHH U IMPUMCHSTH 3TU MMOHATUA IMTPU OMMUMCAHNUU BCUICCTB U UX HpCBpaIHGHI/Iﬁ;

®  HCIOJb30BaTh XUMHYECKYIO CHMBOJIUKY JJISl COCTABJICHUS (POpMyYJ BELIECTB ¥ ypaBHECHUH XUMHYECKHUX PEaKIINH;

° ONpeaAciATL BAJICHTHOCTb U CTCIICHb OKUCICHHA XHUMHUYECKUX JJIEMCHTOB B COCIMHCHUAX PA3JIMUYHOIO0 COCTaBa, MPUHAMJICI)KHOCTHL BCUICCTB K OHpeI[eJIéHHOMy
KJIACCy COEAMHEHWH 1Mo (opmynaM, BHJ XUMHUYECKOW CBS3u (KOBaJCHTHAs, MOHHAs, META/UIMYECKas) B HEOPraHMYECKUX COCAMHCHUSX, 3apsij HOHA IO
XUMHYECKOH popmyrte, XxapakTep cpe/bl B BOJHBIX paCTBOpPaX HEOPTaHWIECKUX COSAMHEHUHN, TUIT KPUCTANIMIECKOW PEMIETKH KOHKPETHOTO BEIIECTBA;

e packpeBath cMmbicn [lepuoamdeckoro 3akoHa [I. M. MeHaeneeBa U IEMOHCTPUPOBATH €Tr0 MOHWMAaHHE: OMUCHIBATh M XapaKTepU30BaTh TaOMHUHYIO (hopmy
[leproanueckoil cUCTEMBI XUMUYECKHX AIIEMEHTOB: pa3jinyaTh IOHATHS «TlaBHas moarpymma (A-rpynma)» u «nobouyHas noarpymma (b-rpymma)», mansie u
OoJbIINE IEPHO/IbI, COOTHOCHTH 0003HAUYEHUsI, KOTOPBIE UMEIOTCS B MIEPUOJMUECKON TaOIHIIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XHMMHUYECKUX
3JIEMEHTOB (COCTaB U 3aps[ s/pa, o0IIee YUCIIO IEKTPOHOB U PACIIPENIENICHNE X IO JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B U3MEHEHHHU
CBOICTB AJIEMEHTOB U UX COCUHEHH B TIPEJIeNIaX MaJbIX IIEPHOOB U TIaBHBIX MOATPYIII C yYETOM CTPOCHHUS UX ATOMOB;

° KHaCCI/I(i)I/IHI/IpOBaTB XUMUUYCCKUC DJICMCHTBI, HCOPIraHNMYCCKUEC BCUICCTBA, XMMUYCCKUE PCAKIIHNU (HO YHCJly U COCTaBy YYAaCTBYIOIIMX B PCAKIUMH BCUICCTB, IIO
TEIIOBOMY 3P (PEKTY, 0 U3MEHEHHIO CTEIICHEH OKUCIICHUS! XUMUYECKHUX 3JICMEHTOR);

o XapaKTEepU30BaThb (OHI/ICBIBaTB) O6HII/IC u CHeHI/I(i)I/IT-IeCKI/Ie XUMHYECKHE CBOMCTBa NOPOCTBIX M CJOXHBIX BCHICCTB, IMOATBCPXKIAAasA ONHWCAHUC IIPUMEpaMH
MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIINUX XUMHYCCKUX peaKum‘/'I;

®  COCTaBJISITh YPaBHEHUS SJIEKTPOIUTHUECKON AUCCOMALUH KHCIIOT, LIeJI0Yel 1 COJIeH, OIHbIE U COKpalEHHbIE YPaBHEHHS PEaKIMi HOHHOTO0 00MeHa, ypaBHEeHUs
peaxiuii, MoATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUYECKOM CBSI3U MEK/Y BEIIECTBAMH PA3JIMYHBIX KIACCOB;

®  PACKpHIBATh CYITHOCTH OKHCIUTEIHFHO-BOCCTAHOBUTEIHHBIX PEAKIUIl IIOCPEICTBOM COCTABICHUS JIEKTPOHHOTO OaJlaHCca 3TUX PEaKIIHii;

o IIPOrHO3UpPOBAThH CBOMCTBaA BCIIECTB B 3aBUCHUMOCTH OT UX CTPOCHUA, BOSMOXKXHOCTU MPOTCKAHUA XUMHUUYCCKUX HpeBpaIlIeHI/Iﬁ B Pa3/IMYHBIX YCIOBHAX;

®  BBIUHCIISATH OTHOCHUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BENECTB, MACCOBYIO JIOJIO XHMHUYECKOTO dJIEMEHTa 10 (OpPMYJIe COCMHEHHSI, MACCOBYIO JIOJFO
BEILIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIINY;



e coOnronaTh MpaBUiIa MOJIB30BAHUS XUMHYECKOH MOCYNOW M J1abopaTOpHBIM 00OpYIOBaHHEM, a TAaKKe MpaBuiia OOpallleHHs C BEIIECTBAMU B COOTBETCTBHU C
MHCTPYKLHUSIMU T10 BBITIOJTHEHHIO JIAOOPATOPHBIX XMMUUYECKHUX OIBITOB I10 MOJTYYSHUIO H COOMPaHHIO Ta3000pa3HBIX BEIIECTB (AMMHUAKa M YTIICKHCIIOrO rasa);
® MPOBOJIUTH PEAKLWH, MOATBEPKAAIOUINE KAaueCTBEHHBIH COCTaB Pa3lMYHBIX BELIECTB: PAclO3HABATH ONBITHBIM MYTEM XJIOPHI-, OPOMHUA-, HOAHI-, KapOOHAaT-,
docdat-, cunukar-, cynbdar-, THIPOKCUA-MOHBI, KATHOHBI AMMOHHSI ¥ MOHBI W3yYCHHBIX METaJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpaX HEOPraHHMUYECKHX
BEIIECTB;
IPUMEHATh OCHOBHBIC OIEpAllMH MBICIUTENBHON NESTENbHOCTH — aHAJIM3 U CHHTE3, CPaBHEHHE, 0000ILIeHNE, CUCTEMATH3aLHUI0, BbIBICHHE IMPUYNHHO-CIICICTBEHHBIX
CBsI3€l — AJIS 3yYEHMsI CBOMCTB BEILECTB M XMMHUYECKUX PEaKLHi, €CTECTBEHHO-HAYYHbIE METOABI IO3HAHUS — HAOIIOICHUE, U3MEPEHHE, MOIEINPOBAHNUE, IKCIIEPUMEHT
(peanbHBIN ¥ MBICIICHHBIH).

TEMATHYECKOE IINTAHUPOBAHHME 9 KJIACC

Ne HaumeHoBaHue pa3jiejioB U TEM NPOTrPAMMBbI KoJsmnyecTBo 4yacoB duekTpoHHbIe (L (POBbLIE)
n/n Bcero KonTposabHbie IpakTuyeckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nes 1. BemecTBo M XMMH4yecKHe peakuun
1.1 IloBTOpeHue u yriayd/jaeHne 3HAHUI OCHOBHBIX 5 1 bubnuoreka [IOK
pa3aesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XHUMHUY€ECKHX 4 bubnnoreka [JOK
peaKumii https://m.edsoo.ru/7f41a636
1.3 DJIeKTPOJIMTHYECKAS] TUCCOIUALIMS. 8 1 1 bubnunorexa [JOK
XHMHYECKHE peaKllii B pacTBOpax https://m.edso0.ru/7f41a636
HToro mo pasneny 17
Pasznea 2. HemeTasIbl M HX coeTMHEHHS
2.1 O01mas xapakTepucTUKAa XUMHYECKHX 4 1 bubnuoteka [JOK
3eMeHTOB VIIA-rpynnsl. I'ajorensl https://m.edsoo.ru/7f41a636
2.2 OO0mas xapakTepuCcTUKA XUHMUYECKHX 6 bubnuoteka [JOK
31emeHTOB VIA-rpynnsl. Cepa u eé https://m.edsoo.ru/7f41a636
coeIMHEeHUs!
2.3 O0mas xapakTeprucTHKAa XUMHYECKUX 7 1 bubnuorexa [IOK
371eMeHTOB VA-rpynnbl. A3ot, ¢gocdop u ux https://m.edso00.ru/7f41a636
COCAMHEeHHUS
2.4 OO0mas XapaKkTepucTHKA XUMHUYECKUX 8 1 2 bubmmoreka [JOK
31eMeHTOB |VA-rpynnsl. Yrijepoa u KpeMHuii https://m.edsoo.ru/7f41a636
U HX COeJMHEeHUs!
HToro mo pazneny 25
Pasznen 3. Metayuibl M MX COEIMHEHHS
3.1 OO0mme cBOIiCTBa METAJLIIOB \ 4 \ bubnunoreka [IOK
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https://m.edso0.ru/7f41a636
3.2 BazkHelinue MeTaJIbl M HX COETHHEHHS 16 1 2 bubmuoreka [JOK
https://m.edso0o.ru/7f41a636
Hroro no pazneny 20
Pasznea 4. Xumus u oKpyskamomas cpeia
4.1 BemecrBa 1 MaTepuaJibl B )KU3HU YeJI0BEKA 3 bubmuoreka [JOK
https://m.edso0.ru/7f41a636
Hroro no pasneny 3
IloBTOpEHME 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 6 4 7
9 KUVIACC
Ne n/m Tema ypoka KoJunyecTBo yacos Hdara DJIeKTpOHHbIe HH(pPOBbIE
Bcero Kontpoabubie | IlpakTuueckue | H3y4eHHS oOpa3oBaTeJibHbIE
padoTbI padoTbl pecypchl
1 [Tepunoanueckuii 3akoH. [lepuoanueckas cucrema 1 0 0 03.09.2024 | bubnuoreka [IOK
xumu4deckux sieMeHToB JI. . Menpgeneesa. https://m.edsoo.ru/00adb59%
2 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB 1 0 0 05.09.2024 | bubnuotexa LOK
XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX NEPHUOIOB. https://m.edso0.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 10.09.2024 | bu6mmoreka LIOK
HEOPTaHWYECKNX BEIIECTB. https://m.edsoo.ru/00adb7e2
4 Buasl XUMHUYECKOH CBSI3U U THUIIBI 1 0 0 12.09.2024 | bubmuoreka IJOK
KPUCTAIUIMYECKUX PEIIETOK. https://m.edsoo.ru/00adbac6
5 KonTtpouabHas padora Nel no teme 1 1 0 17.09.2024
«IloBTOpeHne n yriry0/1eHHe 3HAHHI OCHOBHBIX
pa3aesioB Kypca 8 kiaccay
6 Krnaccudukanus XuMHUECKUX peaKIUii Mo 1 0 0 19.09.2024 | bubmuoreka IJOK
pa3IMYHBIM IPU3HAKAM. https://m.edsoo.ru/00adbch0
7 [ToHsiTHE O CKOPOCTU XUMHUYECKOM peaKIuu. 1 0 0 24.09.2024 | bubnuoreka [IOK
['OMOreHHBIe U reTEpPOreHHbIE PEAKIIUH. https://m.edsoo.ru/00adbe9a
8 [TonsaTre o xuMnyeckom paBHOBeECHH. DaKTOPHI, 1 0 0 26.09.2024 | bubnuoteka LJOK
BIIMAIOIINE HA CKOPOCTh XMMHYECKOMN pEeaKkIuu U https://m.edsoo.ru/00adc28c
XMMHUYECKOTO pAaBHOBECHSI.
9 OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH. 1 0 0 01.10.2024 | bu6mmoteka [IOK

https://m.edsoo.ru/00adcade
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10 Teopus 37AEKTPOIUTUYECKON JUCCOLIMALIIH. 03.10.2024 | bubnuoreka [IOK
CunbHbIe U cllabble JIEKTPOIUTHIL. https://m.edsoo.ru/00adcd68

11 Honnble ypaBHEHUS peaKLUii. 08.10.2024 | bubmuoteka LJOK

https://m.edsoo.ru/00add448

12 XUMHYeCKHe CBOMCTBA KHCJIOT 1 OCHOBAHHH B 10.10.2024 | bubmmorexa IIOK
CBETE MPEJICTABICHUH 00 AJICKTPOITUTHICCKOMN https://m.edsoo.ru/00add5d8
JIMCCOLIMAITIH.

13 XHUMUYECKHE CBOKMCTBA COJICH B CBETE 15.10.2024 | bubmuoreka [JOK
MIPEJCTABICHUNA 00 3IEKTPOIUTHICCKOM https://m.edsoo.ru/00add8b2
JIMCCOLMAIIUU

14 [TonsiTHE O THIPOIU3E CONICH. 17.10.2024 | bubmuoreka [JOK

https://m.edsoo.ru/00add9d4

15 VYpok peurenus 3aaad 1o reme: «C». 22.10.2024 | bubnuoteka LIOK

https://m.edsoo.ru/00addd12

16 IIpakTnueckas padora Ne 1. «Pemenue 24.10.2024 | bubnuotexa LIOK
IKCNEPUMEHTAJBHBIX 32/1a9». https://m.edsoo.ru/00addbfa

17 KonTtpouabHnas pa6ora Ne2 nmo reme 07.11.2024 | bubnuotexa LIOK
«IJIEKTPOJIMTHYECKAS TN CCONUALUS. https://m.edsoo.ru/00addecO
XuMHYecKHe peakiii B paCTBOPax».

18 OO1m1ast xapakTepUCTHKA raJloTeHOB. XUMUYECKHE 12.11.2024 | bu6muoteka LIOK
CBOMCTBA Ha ITPUMEPE XJI0PA. https://m.edsoo.ru/00addfe2

19 XnopoBogopoa. CossiHast KUCI0Ta, XUMUYECKHE 14.11.2024 | bubmuoreka [JOK
CBOMCTBA, OJIy4€HUE, IPUMEHEHHE. https://m.edsoo.ru/00ade104

20 IIpakTHyeckasi padora Ne 2 o reme 19.11.2024 | bubmuoreka [JOK
«Iloryyenune CONAHON KUCJIOTHI, H3y4YEeHHE €€ https://m.edsoo.ru/00ade348
CBOWCTBY.

21 Boruncnenus no ypaBHEHUSIM XUMHUECKUX 21.11.2024 | bubmmoteka LJOK
peaKuuii, €ClIi OJMH U3 PEareHTOB JaH B https://m.edsoo.ru/00ade488
M30BITKE.

22 O6mas xapakTepucTuka 3j1eMeHToB VIA-rpymnmsl. 26.11.2024 | bubmmoteka LJOK

https://m.edso0.ru/00ade64a

23 AnnotponHslie Monupukanuu cepbl. Haxoxaenue 28.11.2024 | bubmmoteka [JOK
cepbl U €€ COeIMHEHUH B pupoae. XUMUUECKUE https://m.edsoo.ru/00ade64a
CBOMCTBA CEPBL.

24 CepoBoziopoi, cTpoeHue, GU3nIecKue 1 03.12.2024 | bubnuoteka LJOK
XMMHYECKHE CBOMCTBA. https://m.edso0.ru/00ade802

25 Oxcunsl cepbl. CepHast KHCIOTa, GU3HUECKUEC U 05.12.2024 | bubnuoreka [{OK
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XUMHNYCCKHUC CBOﬁCTBa, IIPUMCHCHHUC.

https://m.edsoo.ru/00adea28

26 XHWMHYECKHUE PEAKIUH, JIKAIIE B OCHOBE 10.12.2024 | bubmuoreka [JOK
MPOMBIIIJICHHOTO CII0C00a MOTYyYEeHUsI CePHON https://m.edsoo.ru/00adec8a
KHCIOTHI. XUMHUYECKOE 3arpsi3HeHHe
OKpY>Karollel Cpelibl COEqUHEHUSIMU CEPBI.

27 Brruucienue MaccoBOM 1011 BBIXOa MPOAYKTA 12.12.2024 | bubmuoreka [JOK
PEaKIIMH. https://m.edsoo.ru/00adec8a

28 OO6m1as XxapakTeprucTHUKa 3JIEMEHTOB V A-TpYIIITHI. 17.12.2024 | bu6mmoreka [IOK
A30T, pacrpocTpaHeHHe B IpUpoe, GU3NIECKre https://m.edsoo.ru/00adeea6
1 XMMHYECKHE CBOICTBA.

29 AMMUaK, ero GU3HYECKUEe U XUMUICCKHEC 19.12.2024 | bubmuoreka [IOK
CBOMCTBA, OJIyY€HUE U IPUMEHEHHE. https://m.edsoo.ru/00adf004

30 IIpakTuyeckas padora Ne 3 mo Teme 24.12.2024 | bubmuoreka [IOK
«IlosryyeHne aMMuaKka, u3y4eHue ero https://m.edsoo.ru/00adf180
CBOWCTBY.

31 A3oTHas KUCI0Ta, €€ GPU3NIECKHUE U XMMHUYECKUE 26.12.2024 | bubnuorexa [{OK
CBOMCTBA. https://m.eds00.ru/00adf306

32 Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS B 09.01.2025 | bubmuoreka [IOK
KauecTBE MUHEPAIbHBIX YA0OpeHU. XuMU4eCcKoe https://m.edsoo.ru/00adf518
3arps3HEHUE OKPY)KAIOIIEH Cpelbl COCTMHEHUIMHU
a3oTa.

33 dochop. Oxcun dpocdopa (V) u pochopras 14.01.2025 | bubmumoreka [JOK
KHCIOTa, (PM3MUYECKHE U XUMUYECKUE CBOWCTBA, https://m.edsoo.ru/00adf68a
TIOJTyYCHHE.

34 Hcnonb3oBanue ocdaToB B KauecTBe 16.01.2025 | bubnuoreka [IOK
MUHEpaJIbHBIX yI00peHuil. 3arps3HeHne https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenibl pocdaTtamu.

35 VYrnepon, pacnpocTpaHeHue B IPUPOJIE, 21.01.2025 | bubmmoteka [IOK
(bu3nUecKre 1 XUMUYECKIE CBOMCTBRA. https://m.edsoo.ru/00adfd9c

36 Oxcusl yriaepoaa, ux Gu3nvecKkue u 23.01.2025 | bubmmoteka [IOK
XUMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE https://m.edsoo.ru/00adfebe
npo0JieMbl, CBsA3aHHbIe ¢ okcuoM yriepona (1V).

37 VYronbHasg KUCa0Ta U €€ COJIH. 28.01.2025 | bubamoreka [JOK

https://m.edsoo.ru/00ae006¢c

38 IIpakTunyeckas padora Ne 4 mo Teme 30.01.2025 | bubmmoteka [IOK

"Ilosry4eHHe yrieKucaoro rasa.
KauyecTBeHHasi peaknusi Ha KapOOHAT-HOH''.

https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

39 [TepBoHayaNbHbIE MOHATUS 00 OPraHUYECKUX 04.02.2025 | bubnuoreka [{OK
BEILIECTBAX KaK O COCJUHEHMAX YIIIEPOJa. https://m.edsoo.ru/00ae054e

40 Kpemuuii u ero coennHeHusl. 06.02.2025 | bubmuoteka LJOK

https://m.edso0.ru/00ae080a

41 IIpakTnueckas padora Ne 5. Penenne 11.02.2025 | bu6muoteka LIOK
JKCIEPUMEHTAJbHBIX 33124 10 TeMe https://m.edsoo.ru/00ae0bf2
«BakHeiilmme HeMeTAJJIbI H HX COeTHHEHM S

42 KonTtpouabHasi padora Ne3 mo Teme 13.02.2025 | bubmauoreka LHOK
«BakHeil11e HeMeTAJJIbI U UX COeAMHEHU . https://m.edsoo.ru/00ae0el8

43 OO01mmas XxapakTepuCTHKa XUMUIECKUX HIIEMEHTOB 18.02.2025 | bubmuoreka [IOK
MeTaiuioB. PU3nyecKue CBOMCTBA METAILIIOB. https://m.edso0.ru/00ae103e
Memannuueckas cesa3vo u Memaniuyeckas
KPUCMANIUYECKAs. peulémkKa.

44 XUMHYECKHE CBOMCTBA METAJIJIOB. 20.02.2025 | bubmuoreka [IOK
DNEeKTPOXUMHUYECKUI PsiJl HAPSIKEHUI https://m.edso0.ru/00ae1156
METaJLIOB.

45 O6mue cnocoObl monydeHus: MmetamuioB. CIuaBbl. 25.02.2025 | bubnuoreka [IOK
[loHsiTHE O KOPPO3UH METAJUIOB. https://m.edsoo.ru/00ae1156

46 Boruncnenus no ypaBHeHUSIM XUMHUECKUX 27.02.2025 | bubnuotexa LIOK
peaKuui, eciiv OJVH U3 PEareHTOB COJNECPKUT https://m.edsoo.ru/00ae1278
MIPUMECH.

47 [[lemo4HbIe METAIIBI. 04.03.2025 | bubmmoteka [IOK

https://m.edsoo.ru/00ae14b2

48 Okcuabl ¥ THAPOKCUIBI HATPUS U KAJIUS. 06.03.2025 | bubnuoreka [IOK

https://m.edsoo.ru/00ae14b2

49 [IlenouHO3eMENBHBIE METAILIBI — KaJbIMN 1 11.03.2025 | bubmmoreka [IOK
MAarHuii. https://m.edsoo0.ru/00ae15e8

50 BaxkHelmnme coenMHEHNS KaJIbIIUS. 13.03.2025 | bubmuoreka [JOK

https://m.edso0.ru/00ae15e8

51 VYpoxk pemienus 3aaa4 1o teme «CoeTnHEHHS 18.03.2025
METaJLIOBY.

52 XKécTtkocTb BOJBI M CIOCOOBI €€ yCTpaHEHUS. 20.03.2025 | bubmmoteka LHOK

https://m.edso0.ru/00ae1886

53 IIpakTnyeckas padora Ne 6 mo Teme 03.04.2025 | bubmuoteka [JOK
"KECTKOCTH BOJABI M METO/AbI €¢ yCTpaHeHus "' . https://m.edsoo.ru/00aelae8

54 AJTFOMUHU. 08.04.2025 | bubaunoreka [{OK

https://m.edsoo.ru/00aelc64
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

95 AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHUIA. 1 10.04.2025 | bubnuoreka [IOK

https://m.edsoo.ru/00aelc64

56 Keneso. 1 15.04.2025 | bubnmoreka [IOK

https://m.edso0.ru/00ae1d86

57 Oxcupl, THIPOKCUIBI U conn kene3a (1) u 1 17.04.2025 | bubmuoreka [JOK
xenesa (111). https://m.edsoo.ru/00ae35e6

58 Pemtenue 3amay mmo reme: «MeTayuibl M UX 1 22.04.2025
COCITUHEHUS.

59 IIpakTunyeckas padora Ne 7. Pemenne 1 24.04.2025 | bubnuotexa LIOK
JIKCIIEPUMEHTAJBHBIX 32/124 110 TeMe https://m.edsoo.ru/00ae3de8
«BaxkHelinme MeTaJUIbl H MX COETHHEHHSD).

60 Brruucnenust mo ypaBHEHUSIM XUMHUECKUX 1 29.04.2025 | bubmuoteka [IOK
peaKIuii, eClii OJIMH U3 PEarcHTOB JAaH B U30BITKE https://m.edso0.ru/00ae1750
WJIY COJIEPKUT NPUMECH. BrIunciaeHuss MaccoBO
JIOJIY BBIXO0J1a IPOAYKTA PEAKIIHH.

61 Ypok penieHus 3a1ad 1mo reMe «MeTauibiy. 1 06.05.2025

62 KountpoJsbHas padora Ned4 mo Teme 1 08.05.2025
«BaxkHelimme MeTaJUTbI H MX COETHHEHHSD.

63 BemectBa u Matepuanbl B TOBCEIHEBHOM KU3HU 1 13.05.2025 | bubmumoreka [JOK
YEJIOBEKa. https://m.edso0.ru/00ae3f50

64 XUMHUECKOE 3arpsi3sHEHUE OKPYIKAIOIIEH CPEJIbI. 1 15.05.2025 | bubmmoreka [JOK

https://m.edso0.ru/00ae4270

65 Ponp xumum B pelrieHnn SKOJI0THYECKUX 1 20.05.2025 | bubmmoteka [IOK
po0OJieM. https://m.edso0.ru/00ae4270

66 YPpok MOBTOPEHUS U PEHICHUS 3a]1a4 0 KypCcy 1 22.05.2025 | bubmmoteka [IOK
XuMuu 9 Knacca. https://m.edsoo.ru/00ae0d0a
OBULIEE KOJIMYECTBO YACOB I10 66

IHPOI'PAMME

YUYEBHO-METO/JINUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOT'O ITPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus, 9 xknacce/ Kypun A.A. Axuroneproe obmiectBo «M3narensctBo «IIpocBemenne»
METOAUYECKHUE MATEPHUAJIbI J1JIS1 YUUTEJIA

Kypun A. A. "Xumus. 9 knacc. [loypounoe remaTndeckoe miaHupoBaHue”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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1. Marepuasns! caiita http://fcior.edu.ru

2. Marepuansi caiita http://school-collection.edu.ru

3. Acanosa JI. . Xumus: TexHojoruueckue kaptol K yueouuky O. C. ['abpuensna «Xumus. 8 kiacc»: Mmeroandeckoe mocodue. — M.: [Ipoda, 2018. https://
drofa-ventana.ru/material/khimiya-8-klass-tekhnologicheskie-karty/

4. Acanosa JI. . Xumus: Texnomoruueckue kaptel K yueouuky O. C. ['abpuensHa «Xumus. 9 kimacey»: MeToauueckoe mocodue. — M.: JIpoda, 2018. https://
drofa-ventana.ru/material/khimiya-9-klass-tekhnologicheskie-karty-gabrielyan/

5. Ilentun A. 0. HoBslii cTaHgapT cTapiicii MIKOJIbI M €CTECTBEHHO-HAy4YHbIe mpeaMeTsl http://www.enauki.ru/18102912pentinfgos/#more-735

6. IIpuHIMIIBI ¥ TIOJIOXKEHUS ISl paOOTHI C TEXHOJIIOTHYECKUMHU KapTaMH

http://old.prosv.ru/umk/perspektiva/info.aspx?ob_no=20077

7. Slxymmna E. B. T'otoBuMcst k ypoky B ycioBusix HoBeix @I'OC http://vio.

uchim.info/Vio_104/cd_site/articles/art_3 7.htm

8. Slkymmna E. B. [TonroroBka K ypoKy B COOTBETCTBUH C TPEOOBAHUSIMH

@I OC http://nsportal.ru/shkola/raznoe/library/2014/10/21/podgotovkak-uroku-v-ssotvetstvii-s-trebovaniyami-fgos
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