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HNOACHUTEJIBHASA 3AIITUCKA

[Iporpamma 1o XMMHUHU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs COCTABICHA HA OCHOBE
TpeOoBaHUil K pe3yIbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oopazoBanus, peacrabieHHbIXx B DI'OC OO0, a Takxe Ha OCHOBE (peaepanbHOM
paboueii mporpaMMBbl BOCIIUTAHUSA U C YUETOM KOHLIEIIIMU MTPETo1aBaHus yueOHOro npeamera
«Xumus» B o0pa3oBaTeNbHbIX opranuzaiusx Poccuiickoii @eneparui.

[Iporpamma 1o XxumMuu Aa&T NpeCTaBICHUE O LENsIX, OOIIeH CTpaTeruu 00y4eHus,
BOCIIMTAHMS U PA3BUTHUS 00YUAIOMINXCS CPEACTBAMU Y4eOHOTO MIPEAMETa, YCTAHABINBAET
o0s3aTenpHOE MPEAMETHOE COIepKaHKE, IPETyCMATPUBAET pacIipeleIeHUe ero mo KjiaccaM u
CTPYKTYPUPOBAHHE IO pa3ziesiaM U TEMaM IPOrpaMMbl 110 XMMUH, ONPEAEISIET KOJIMYECTBEHHbIE
1 KaYECTBEHHbIE XapaKTEPUCTUKH COJIEPKAHUS, PEKOMEHTYEMYIO I10CJIEJ0BATEIbHOCTh
M3YYEeHHSI XUMUU C YIETOM MEXIIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PaCTHbIX 0COOEHHOCTEH 00yUaromuxcs, onpeeseT BO3SMOKHOCTH IpeaMeTa s
peanuzainuu TpeOOBaHUH K pe3ybTaTaM OCBOECHUS OCHOBHOM 00pa30BaTeIbHON IpOrpaMMBbl Ha
YpOBHE OCHOBHOTO 00111eT0 00pa30oBaHusl, a TAaK)Ke TPEOOBAHMI K pe3ysibTaTaM 00yUYeHUs] XUMUN
Ha YpOBHE LIeJIel n3ydeHus MpeMeTa U OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHOM
JeSTENBHOCTH 00YYaroIIerocst o OCBOEHUIO YUYEOHOTO COJIEP KaHuUs.

3HaHHUe XUMHHU CIYKUT OCHOBOM AJ11 (GOPMUPOBAHMSI MUPOBO33PEHHS 00YUarOIIET0Cs, €ro
MPEICTaBICHUA O MaTepUAIbHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMUEH
MIPEICTABICHUS O B3aUMOIIPEBPALICHHUSIX YIHEPTHH U 00 HBOJIIOLIMU BEUIECTB B MIPUPOJE, O MyTAX
pereHus r100aabHBIX TPo0IeM YCTOHUMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOMH,
SHEPreTUYECKON, MUILEBOM U SKOJIOIMYECKOl 0€3011acHOCTH, IPOOJIEM 3paBOOXPAHEHHUS.

N3yuenne xumuu:

CHOCOOCTBYET pean3allii BO3MOKHOCTEH /U1 caMOpa3BUTHS U (POPMUPOBAHUS
KyJbTYpPbl JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHT BKJIaJ] B JOPMUPOBAHNE MBIIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromumxcs,
HAaBBIKOB MX CAMOCTOSITEJIbHON Y4eOHOM JesITeIbHOCTH, SKCTIEPUMEHTAIBHBIX U
HCCIEeI0OBATENIbCKUX YMEHUN, HEOOXOANMBIX KaK B IIOBCETHEBHOM KU3HU, TaK U B
npodeccuoHaNbHO 1eSTEeNbHOCTH;

3HAKOMMT CO CIIeUn(PUKON HAyYHOTO MBIIIJIEHHUS], 3aKIa/{bIBAET OCHOBBI LIEJIOCTHOTO
B3TJIs,7]a Ha €MHCTBO IPUPO/IbI U YEJIOBEKA, SIBJSIETCS] OTBETCTBEHHBIM ATAloM B (P OPMUPOBAHUU
€CTECTBEHHO--HAayYHOU T'PAMOTHOCTH 00y4aroIuXcs;

croco0cTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM
3HAHMSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHUYECKOE 00pa30BaHUe
o0ydaromuxcs.

JlanHble HanpaBiIeHUS B 00yUYE€HUN XUMUU 00ECIIeUnBalOTCs CrIeU(pUKON CofepKaHUs
y4eOHOro NnpeaMeTa, KOTOPBIN SBISETCS MMeJarornuecky aanTUPOBAHHBIM OTPaKEHUEM
0a30B0il HAYKN XMMHHU Ha OTNpeACTIEHHOM dTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUsl OPUEHTUPOBAH Ha OCBOCHUE
00y4aroMKUMHUCS CUCTEMBI IIEPBOHAYATILHBIX TOHATHH XMMUHU, OCHOB HEOPTaHMYECKOW XMMUU U
HEKOTOPBIX OTAEJIbHBIX 3HAUYUMBIX MOHSATUN OPraHUYECKON XUMUH.

CtpykTypa coaepx aHus MPOrpaMMbl IO XUMHUH c(hopMHpOBaHA HA OCHOBE CUCTEMHOTO
noaxoja k e€ uzyuenuto. CozneprkaHue CKIaAbIBACTCS U3 CUCTEMBI IIOHATUN O XMMHUYECKOM
3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUI 0 XUMUYecKoi peakuuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OPTaHU30BaHbI 10 MPUHIHUITY TOCJIEIOBATEILHOTO PAa3BUTHS 3HAHUN HA OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:



— aTOMHO--MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3axkona /[[. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XMMMH;

— YUYEHHS O CTPOEHUH aTOMa U XUMUYECKOH CBSI3H;

— MpeCTaBIECHUH 00 MIEKTPOIUTHYECKON TUCCOLMALINN BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHHUS pacCCMATPUBAIOTCS HA OCHOBE 3MIIMPUYECKH ITOTYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJTHOTO YPOBHS K IPYyTOMY,
BBINOJIHSASA (PYHKLIUHU OOBSICHEHUs U IPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U BO3MOXKHOCTEN
MIPaKTUYECKOr0 IPUMEHEHMSI U MTOJTyYEHHUS N3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMmMbl 0 XMMHH CITOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O
XMMHMYECKON COCTABIAIOIIEN HAyYHON KapTUHBI MUpA B JIOTHUKE €€ CUCTEMHOM ITPUPO.IBI,
LIEHHOCTHOTO OTHOILIEHUSI K HAyYHOMY 3HAaHUIO U METOJ]aM II03HAaHUA B HayKe. M3yuenue xumuu
MIPOUCXOJUT C MPUBJIEUEHUEM 3HaHUHN U3 paHee N3yUCHHBIX YUEOHBIX NIPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» u «PuU3nKa. 7 KJI1accy.

[Ipu u3yueHnn XuMuM NPOUCXOaAUT (OPMUPOBAHNE 3HAHUN OCHOB XMMHMUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOMN 1€ATEIbHOCTH Y€JI0BEKa U KaK OJJHOr0
13 KOMIIOHEHTOB MUPOBOM KyJbTyphl. 3a7aua y4eOHOro mpemMeTa COCTOUT B ((OPMUPOBAHUU
CUCTEMBbI XMMUYECKUX 3HAHUHN — Ba)KHEHIINX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETHUUECKUX
MOJIOKEHUH, TOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUECKOT0 XapaKTepa, A3blka HayKu, B
MPUOOIIEHNN K HAyYHbIM METO/IaM [TO3HAHUS PU U3yUYEHUH BEIIECTB U XMMUUYECKUX PEaKLUi, B
(OopMHUPOBAHUU M Pa3BUTHH NIO3HABATENIBHBIX YMEHUH U UX IPUMEHEHUH B yU4eOHO-
MO3HABATENbHOM U y4eOHO-HCCIIe0BATENILCKON AeSITETLHOCTH, OCBOCHUHU MPABUII O€3011aCHOTO
oOpallleHus C BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HU.

[Ipu n3yueHnn XMMHUU Ha yPOBHE OCHOBHOI'O O0IIEr0 00pa30BaHMsI BaKHOE 3HAUECHHE
npuoOpenu Takue e, Kak:

— (popMUPOBAHNE UHTEIIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CAMOCTOSATEILHOMY NMPUHSITHIO PELIEHUH, CIOCOOHOMN aJanTUPOBAThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HanpaBJIeHHOCTh O0YyUEHHUsI HAa CUCTEMaTHYeCKOe MPUOOIeHNEe 00yYaroImXcs K
CaMOCTOSITENIBHOM IT03HABATEIbHON ACSITEIBHOCTH, HAYYHBIM METOIaM IIO3HAHMS,
(hOpMHUPYIOINM MOTHBAIIMIO U PA3BUTHE CITIOCOOHOCTEN K XUMUH;

— obecrieueHne yCI0BHi, CIIOCOOCTBYIOIIMX MPHOOPETEHNIO 00YUAIOIIIMMHKCS OTIhITa
pa3HooOpa3HO eATENbHOCTH, TO3HAHHUS U CAMOIIO3HAHUS, KITFOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCAIbHOE 3HAUEHHE ISl pa3IMUHbIX BUIOB JEATEIbHOCTH;

— (opmupoBanue 001Iel PyHKIMOHAIBHON U €CTeCTBEHHO-HAyUYHOU I'PaMOTHOCTH, B TOM
qHciie YMEHUN OOBSICHATD M OLICHUBATh SBJICHUS OKPYKAIOIIETO MUPA, UCTIONb3Ys 3HAHUS U
OTIBIT, MTOJIyYE€HHBIE NIPU U3yUYEHUU XUMUH, IPUMEHATh UX MIPU PEIICHUH IpoOiieM B
ITOBCETHEBHOM KM3HU U TPYAOBOM AEATEIbHOCTH;

— opMHpoBaHue y 00yHarOIUXCsl TYMaHUCTHUECKUX OTHOILICHHH, TOHUMAHUS IIEHHOCTH
XUMHUYECKHX 3HAaHUH AJ1s1 BBIPAOOTKH SKOJIOTHUECKH 11e71ecO00pa3HOro MoBeACHUs B ObITY U
TPYAOBOM AESITEIBHOCTH B LIENSIX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOLIEH IPUPOAHON
Cpelibl;

— pa3BUTHE MOTHUBALIMU K 00YYEHHUIO, CIIOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHHMS OOIIEUYEIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY
npouIIs M HATIPABJICHHOCTH JAIbHEHIIIETO 00ydeHMS.



OO61iee 4ncio 4acoB, OTBEACHHBIX JIUI U3YUEHUS XUMUU Ha YPOBHE OCHOBHOTO OOIIIEro
oOpa3oBaHus, coctaBiseT 136 yacos: B 8 kiacce — 68 yacoB (2 daca B Hezeno), B 9 kinacce — 68
4acoB (2 yaca B HE/EIIO).

MecTo Y4eOHOro npeaMera XuMuu 8-9 kjacchbl B Y4€GHOM IJIaHE IIKOJIbI

Pabouas mporpamma 1o xumuu B 8-9 kitaccax MBOY Coserunckoii COILl pa3paborana yderom
yuaebnoro iana MBOY Coserunckoit COILL Ha 2024-2025 yue6nsrii ron. CoaepxkaHue mporpaMmmsl B 8-
9 kmaccax paccuuTaHo Ha 68 yacoB (2 Jaca B Heflento, 34 yueOHBIX HeJlenb). B CBsA3M ¢ mpa3THUYHBIMA
BBIXOHBIMH JTHIMH KOJIMUECTBO YacOB COKpalleHo Ha 1 yac. BeinosHeHue nporpaMmbl 00ecriednBaeTcst
3a CYeT yIUIOTHEHUs TeM «ITOrOBOTO MOBTOPEHUS.

COJAEP) KAHUE OBYUEHUS 8 KJIACC

IlepBoHauanbHBIE XMMHUYECKHE IOHATHS

[Ipenmet xumuun. Ponp xuMun B )KM3HU YesioBeKa. XUMHUS B CUCTEME HayK. Tena u
BeniecTBa. du3nyeckue CBOMCTBA BEMIECTB. ArperaTHoe cocTosiHue BeniecTs. [ToHsTHE 0
METO/1aX MO3HAHMS B XUMHH. YHCThIE BemecTBa 1 cMecu. CriocoObl pa3aesieHUs] CMECEH.

ATOMBI U MOJIEKYJIBI. XUMUUYECKHE 3JIeMEHTHI. CHMBOJIBI XUMHUUYECKHX JIEMEHTOB.

[IpocTeie U coXHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUESHHUE.

Xumudeckasi popMyiia. BaJeHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENNbHAS aToMHAasi Macca. OTHOCUTENTbHAS MOJICKYJISIpHAS
Macca. MaccoBasi 107151 XMMUYECKOT0 JIEMEHTa B COCIMHEHUH.

KommnuecTBo BemectBa. Monb. Moisipaast Macca. B3anmMocBs3p KOJIMYeCTBa, MacChl U
yyclia CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacu€Tsl o opmynamMm XUMUYECKUX COSTUHEHUIA.

®u3znyecKre U XUMUUYECKHUE SIBJICHUS. XUMUYECKasi peakus U e€ Npu3HaKu. 3aKOH
COXpaHEHHUS MacChl BEIIECTB. XUMUYECKHe ypaBHeHUs. Kimaccuukamuss XuMHUeCKIX peakIuit
(coenuHEeHMsI, pa3JIOKEHUS, 3aMEIIIEHUs, OOMEHA).

XMMHYECKHH IKCIIEPUMEHT:

3HAKOMCTBO C XMMHYECKOU MOCY0M, MpaBuIaMu padOThI B TA0OPATOPHH U MPUEMAMHU
oOpaitieHus ¢ 1abopaTOpHBIM 000pYAOBaHUEM, H3yUEHUE U ONHCaHue (PU3NUECKUX CBOWCTB
00pa3110B HEOPTaHUYECKUX BEIIECTB, HaOM0IeHne (pu3nYecKuX (TUTaBJIICHUE BOCKA, TAsTHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUTICHUE U KOHJACHCAIUS BOJIBI) U XUMHUECKUX (TOPEHHE CBEUH,
MpOKaJIMBaHUE MEIHON MPOBOJIOKH, B3aUMO/ICHCTBHE MeJa C KUCIOTOM) SABIEHUI, HaOIt01eHne
Y OMMCaHUe MPU3HAKOB MPOTEKAHUS XUMHUECKUX PeaKInil (pas3iioxKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, pa3ioxkenue ruapokcuna meau (11) mpu
HarpeBaHUU, B3aUMOJCHCTBUE Kele3a ¢ pacTBopoM conu menu (I1), u3ydenue cnoco6oB
paszieneHus CMeCe: ¢ IMOMOIIbI0 MarHuTa, GUIbTPOBAHKE, BHITAPUBAHUE, TUCTUIUISIINS,
xpomaTorpadusi, MpoBeIeHUE OYNCTKU MTOBAPEHHOMN COJIM, HAOII0ICHUE U OTIMCAaHUE
pe3yJbTaTOB MPOBEICHUS OIbITA, WJTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl, CO31aHUE
MOJIeNIei MOJIEKYJ (IIapOCTEPIKHEBBIX).

Ba:xkHeiinue npeacTaBuTe/ M HEOPraHNYECKNX BelleCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciopos — 35ieMEHT U IPOCTOE BEIIECTBO.
Haxoxnenue kucnopona B mpupojie, Gu3ndeckue 1 XuMUIeCKre CBOMCTBA (peakluy TOPSHHUS).
Oxcunsl. [TIpumenenue kuciaopoa. CriocoObl TOTyUeHUsT KUCIOPO/a B Ta0OpATOPUU U
npombinuieHHOCTH. KpyroBopoT kucnoponaa B npupoae. O30H — aJuIOTPONHAs MOAUDUKAIUS
KHCIIOpO/a.

TemnoBoit 3 PexT XuMUIEeCKOI peakIuy, TEPMOXUMHUECKHE YPaBHEHHUS, YK30- U
SHOTEPMHUUECKHUE peaKiuu. TOIINBO: yroib U METaH. 3arpsi3HEHNE BO3/IyXa, YCUIICHUE
MapHUKOBOTO 3 (dekTa, pazpylieHrne 030HOBOTO CIIOSI.



Bonopon — anemeHT u npocroe BeniecTBo. Haxoxnenune Bogopoa B Ipupoze,
(u3nuecKre U XUMUYECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOORI MoTydeHus. KucinoTer u comnu.

MounsipHbIii 00BEM Ta30B. Pacd€Thl M0 XUMUYIECKUM YpaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Boaa kak pactsoputens. PactBopel. HacsineHHbie u
HEHACBHIIIEHHBIE pacTBOPHL. PacTBOpUMOCTH BeliecTB B Bojie. MaccoBasi 10715 BELIECTBA B
pactBope. XUMHYECKHE CBOMCTBA BObI. OcHOBaHMsI. Poib pacTBOPOB B IPUPOIE U B )KU3HU
yesnoBeka. KpyroBopor Bozbl B Ipupo/ie. 3arpsa3HeHue NpupoaHbIX Boa. OXpaHa U OYMCTKa
MIPUPOIHBIX BOJ.

Knaccudukamnus neopranndeckux coequuennid. Oxcunpl. Knaccudukanums okcumos:
coneoOpa3yrorire (OCHOBHBIC, KUCIOTHBIE, aM(pOTEepHBIE) U HeconeoOpasyroe. Homenknarypa
okcu10B. DU3nUeCcKUe U XUMUYECKHE CBOMCTBA OKCHUIOB. [loiryueHrne oKCuaoB.

OcHoBanus. Kiaccudukarys OCHOBaHH: METOYN U HEPACTBOPUMBIC OCHOBAHUSI.
Howmenkiarypa ocHoBaHui. @U3HMYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHUM. [loyuenue
OCHOBaHMHII.

Kucnotsl. Knaccuduxarnus kucnot. Homenknarypa kucnor. @u3ndeckue 1 XUMHIECKHe
cBoiicTBa KUCHOT. Psan aktuBHoctu MetawioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknatypa cosneit. @uznueckue 1 XUMUUYECKHe CBOMCTBa coiei. [Tomydyenune
COJIEH.

I'enernueckas CBA3b MEKy KJIaCCaMU HEOPTaHUYECKUX COCIUHEHHU.

XuMHYECKHI IKCTIEPUMEHT:

KaueCTBEHHOE OTpE/IEIICHNE COJIEPKaHuUs KUCIOPOa B BO3AyXe, MOydYeHUe, coOOnpaHue,
pacro3HaBaHUE U U3YUYCHHE CBOMCTB KUCIOPOaa, HAOIIOIEHNE B3aUMOICCTBHS BEIIECTB C
KHCIIOPOJIOM M YCJIOBHS BOSHUKHOBEHUS U MPEKpaIIeHHUs ropeHus (1okapa), 03HaKOMIJIEHHE C
o0pa3iiaMu OKCHJIOB M OMTMCAHUE MX CBOMCTB, ONyUeHUE, COOMpaHUe, pacliO3HABAHUE U
M3y4YeHHEe CBOMCTB BOJIOpOa (TOPEHHE), B3aUMOIeCcTBIE Boopoia ¢ okcuaom meau (1)
(BO3MOYKHO HCITIOJIb30BAHKE BUJICOMATEPHATIOB), HAOII0/IeHHE 00PA3I[0B BEIIECTB KOINYECTBOM
1 Monb, uccienoBaHue 0COOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONMPEAEIEHHON MaCCOBOW OJIEW PAaCTBOPEHHOIO BEILIECTBA,
B3aMMOJICIICTBHE BOJIBI C METAJUIAaMH (HATPUEM U KalblieM) (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIICIOBAHIE 00pa3llOB HEOPTAHUIESCKUX BEIIECTB PA3IMUHBIX KJIACCOB,
Ha0II0/IeHNe U3MEHEHUS! OKPAaCKHU MHAMKATOPOB B PACTBOpPaxX KHUCIOT U IIeNouei, u3yueHue
B3aumojencTBus okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KMCIOT ¢ METAJIJIaMH,
peaKUMil HEUTpaTu3aluu, MOJTY4YeHHE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHHE OJTHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BaxxHeinnme
KJIaCChl HEOPTAaHUYECKUX COECTUHEHUI.

IMepuoauueckuii 3axoH u llepnoanyeckas cucrema xumuuyeckux djnemenTos /1. U.
MenpaesieeBa. CtpoeHune aToMoB. XuUMH4YecKasi CBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBbie MOMBITKY KIacCU(PUKALUU XUMUYECKUX 371eMeHTOB. [loHaTre o rpynmnax
CXOJHBIX 2JIEMEHTOB (IIETIOYHBIC U IETOYHO3EMENIbHbIE METaJUIbI, TAJIOTeHbI, UHEPTHEIE Ta3bl).
DJIeMEHTBI, KOTOpBIE 00pa3yIoT aM(OTepHBIE OKCUIBI M THIPOKCHIBI.

[Tepronnueckuii 3akoH. [lepuoanyeckas cucteMa Xumnieckux sneMeHToB /1. U.
MenpeneeBa. KopoTkonepuoanas u nnmuHHONeproaHas ¢popmsl [leproandeckoii cucTeMbl
xumuueckux 3iueMeHToB . 1. Menaeneesa. [leproibl u rpynnbl. PU3NYECKUN CMBICTT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI JJIEMEHTA.



Ctpoenne atomoB. CoctaB aTOMHBIX sifiep. M3oromnbl. Dnektponsl. CTpoeHue
3JIEKTPOHHBIX 000JI04eK aTOMOB MEePBHIX 20 XUMHUECKUX 351eMeHTOB llepuoanueckoii cucTeMsl
. . MenneneeBa. XapaKTEpUCTUKA XUMUYECKOTO AJIEMEHTA MO €r0 MOJ0KEHUIO B
[Tepuonuueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHMSI paJilyca aTOMOB XMMUYECKHUX JIEMEHTOB, METAJUINYECKUX U
HEMETAJNTMYECKUX CBOMCTB MO TPYNIaM U IEPUOIAM.

3nauenue [lepuoguueckoro 3akona u [lepuoanueckoil cHCTEMbl XUMUYECKUX HJIEMEHTOB
JUIs pa3BUTUA Hayku U npakTuku. J[. . Mennenees — y4€Hblil U rpakJaHuH.

Xumnyeckas cBsi3b. KoBaneHnTHast (1osisipHasi U HEMOJIIPHAsi) CBSI3b.
DIIEKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. lloHHAas CBA3b.

Crenenb okucienus. OKUCIUTEIBbHO--BOCCTAHOBUTENIbHBIE peakuuu. [Iponeccsl
OKHCJICHUS U BOCCTAHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3y4eHue 00paslioB BEIIECTB METANIOB M HEMETAJIOB, B3aUMO/IEHCTBIE THIPOKCHIA
LIMHKA C pacTBOpPaMU KHCIIOT U IIEJI0Y€H, TPOBEJAECHHUE OIBITOB, MIUTIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI (TOpEHHUE, pEaKLIMU Pa3I0KEHUs, COEAUHEHUS).

Meoscnpeomemnuwie ceasu

Peanuzanust MexnpeIMEeTHBIX CBA3€H NPU N3YUYEHUN XUMUU B 8 KJIACCE OCYLIECTBIISIETCS
Yyepe3 UCTIOIb30BaHUe KaK OOIIMX €CTeCTBEHHO--HAYYHBIX OHATHI, TaK ¥ MMOHATHUH,
SIBJISIFOLLIMXCS. CACTEMHBIMU U1 OTAEJIBHBIX MPEIMETOB €CTECTBEHHO--HAY4YHOI'O LIMKJIA.

OO111e ecTeCTBEeHHO--HAYUHbIE TOHATHUS: HAyYHBIN (aKT, TUIIOTE3a, TEOPUS, 3aKOH,
aHaJu3, CHHTE3, KIACCU(PHUKALNS, TIEPUOJUIHOCTh, HAOIIOCHHE, SKCIIEPHUMEHT,
MOJEIMPOBAaHUE, U3MEPEHHE, MOJEIIb, SIBICHHE.

®dusuka: MaTepusi, aToM, MEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI,
PaANOaKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUH 3apsijl, BELIECTBO, T€JI0, 00bEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (GU3HMUeCKUe BETMUMHBI, AUHHUIIBI H3MEPEHHSI, KOCMOC, ITAHETHI,
3BE361, ComHIIE.

buonorus: potocunres, nprxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIbl, TOPHBIE TOPOIbI, TOJIE3HBIE
HCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

COIEPKAHUE OBYYEHMUA 9 KIIACC

BemecTBo M XUMHYeCKas peakusi

[Tepnonnueckuii 3axoH. [lepnoandeckas cuctema XMMUYECKUX 3J1eMeHTOB /1. 1.
MenaeneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUN CBOMCTB XUMUYECKHUX
3JIEMEHTOB NEPBBIX TPEX NEPUOAOB, KaJusl, KAJIbLUSA U UX COEIMHEHUIN B COOTBETCTBUHU C
MI0JIOXKEHHEM AJIEMEHTOB B [lepuonnueckoil cucteme U CTPOEHHEM X aTOMOB.

CrpoeHnue BenecTBa: BUIbl XUMUYECKOM CBSI3H. THIIBI KPUCTAIUNIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAJUINYECKON PEIIETKU U BUJA XUMUUECKOU
CBS3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMUUECKHUE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHbBIM KJIacCaM HEOPraHUYECKUX COEAMHEHNMN, TeHeTH4ecKas
CBSI3b HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMHYECKUX peakiMii O pa3IUuHbIM IPU3HAKaM (110 YUCIY U COCTaBY
Y4aCTBYIOUIMX B PEAKIMH BEILECTB, M0 TEIIOBOMY 3P (EKTY, 10 U3MEHEHUIO CTeNeHEN
OKHCJICHUS XMMHUYECKHX 3JIEMEHTOB, IO 0OpAaTUMOCTH, TI0 YUACTHUIO KaTajau3aTopa). JK30- U
SHAOTEPMHUUECKHUE PEAKIIUH, TEPMOXUMHUUECKHE YPAaBHEHHUS.



ITonsaTue o ckopoctn xumMuueckoi peakuuu. [loarue 06 0OpaTUMBIX 1 HEOOPATUMBIX
XMMHUYECKUX peakiusx. IloHaTre 0 rOMOreHHBIX U reTeporeHHbIX peakuusax. [lonsatue o
karanuse. [lonarue o xumuueckoM paBHoBecuu. DaKTOPHI, BIUAIOIINE HA CKOPOCTh
XMMHMYECKON PEAKIUH U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKUCINTENEHO-BOCCTAHOBUTEIIbHBIE PEAKIINH, FTIEKTPOHHBIN OajJaHC OKHUCIUTEIHHO-
BOCCTaHOBUTEIbHOMU peakiuu. CocTaBieHHE ypaBHEHUN OKUCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKIMii C UCIIOIB30BAaHUEM METO/1a HJIEKTPOHHOr0 OasaHca.

Teopus 37EKTPOIUTHUECKON TUCCOLUALIMN. DIEKTPOIUTHI U HEANEKTPOJIUThL. KaTnoHsl,
aHUOHBI. MexaHU3M JAMCCOIUAIH BEIIECTB C Pa3IMUYHbIMHU BUJIAMU XUMUYECKOH CBSI3U.
Crenenb aucconuanuu. CUIbHbBIE U CJIa0bIe 3JIEKTPOIIUTHI.

Peakuuyn noHHOTO OOMEHA. Y CIOBUS MPOTEKAHUS PEaKIFii MOHHOTO 0OMeHa, MOJTHBIE U
COKpaIlléHHbIE HOHHBIE YpaBHEHU peakinii. CBOMCTBA KUCJIOT, OCHOBAHUH U COJIEH B CBETE
MPEICTaBICHUH 00 3IEKTPOIMTHUECKON Aucconnanui. KayecTBeHHbIE peakiui Ha HOHBI.
[ToHsiTHE O THAPOIU3E COJIEH.

XUMHYECKUH IKCTIEPUMEHT:

03HAaKOMJIEHHE C MOJEJIIMUA KPUCTAININYECKUX PEIIETOK HEOPraHNYECKUX BEIIECTB —
METaJJIOB U HEMETAJIOB (rpadurta 1 anMasa), CI0KHBIX BEIECTB (XJIOpHIa HATpUs),
HCCJIEI0BAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKONW PEAKIIUHU OT BO3ACHCTBHS pPa3IMYHBIX
(akTOpOB, HCCIETOBAHKE AIIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, POILIECCA TUCCOIUAIINN
KHCJIOT, Lesioueil U cosel (BO3MOXKHO MCIOIb30BAHNE BUIE0 MATEPUAIIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIMX MPU3HAKHU NMPOTEKAHUS peakluii HOHHOTO oOMeHa (0Opa3oBaHue
ocaJiKa, BbIIEJICHUE ra3a, 00pa30BaHUE BOJIbI), ONBITOB, UJUTIOCTPUPYIOLIUX TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TOPEHHE, PEAKLIUU Pa3JI0KEHUs, COeIUHEHMS),
pacno3HaBaHUE HEOPTraHUYECKHUX BEIIECTB C IOMOIIbIO KAUECTBEHHBIX PEAKIUI HAa NOHBI,
pelIeHne SKCIIepUMEHTaIbHbBIX 3a/1a4.

HemeTtaibl 1 MX COeJUHEHUSA

OOm1as xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE
crenieHu okuciaeHus. CTpoeHue u Gu3NYecKue CBOMCTBA MPOCTHIX BEIIECTB — I'AJIOTEHOB.
XUMHUYECKUe CBOMCTBA Ha MPUMeEpE XJ10pa (B3aMMOAEHCTBHE ¢ METalIaMH, HEMeTaJlJIaMH,
uiesioyamu). Xsoposoopoa. CossiHasi KUCIO0Ta, XUMUYECKHE CBONCTBA, MOIYUYEHHE,
npuMeHeHue. J[eficTBrue XIopa U XJIOPOBOIOPO/Aa HAa OpraHu3M 4YejoBeKa. BaxkHeunmme XJI0puibl
U UX HaXO0XJICHHUE B IPUPOIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnbsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTeneHu okucieHus. CTpoeHue U Gu3n4eckre CBOWCTBA MPOCTHIX BELIECTB —
KHUCJIOPOJAA U Cepbl. AJUIOTPOIIHBIE MOJU(PHUKAIIMU KUCIOPOIa U cepbl. XUMUYECKHUE CBOMCTBA
cepsl. CepoBOA0pOI, CTpOCHHE, (PU3NUYECKUE U XUMUYECKHUe CBOMCTBAa. OKCHUIBI CEPBI KaK
MPEICTABUTENIN KUCIOTHBIX OKCHI0B. CepHas KUCII0Ta, (GU3NYECKHe U XUMHUECKUE CBOICTBA
(oOmue Kak mpeacTaBUTENS Kilacca KUCIOT U cnenuduyeckue). XUMUYECKUE PeaKLuy,
JesKalliye B OCHOBE IPOMBIIIIIEHHOT0 cI1oco0a NoIy4eHus: cepHOU KucioThl. [IpuMenenue
cepHoii KucioTsl. ColM CEpHOM KUCIOTHI, KaueCTBEHHAsl peaklus Ha cyiab(ar-uoH. Haxoxaenue
cepbl U €€ CoeIMHEHUH B Ipupojie. XUMUYECKOE 3arpsi3HEHUE OKPYKaoIel Cpe/ibl
COEJIMHEHUSIMU cepbl (KMCIOTHBIE 10%KIH, 3arPA3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0
IIPEIOTBPALLEHUS.

O61as xapakrepucTuka 3aeMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. A30T, paclpOCTpaHEHHE B IPUPOJIE, PU3HUECKUE U
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHAK, ero GU3n4ecKue 1 XMMUYECKHe



CBOIICTBa, MosydyeHue u npumenenue. Coian aMMOHUS, UX (U3HYECKHUE U XUMUYECKUE CBOWCTBA,
npuMeHenue. KauecTBeHHasi peakiys Ha MOHbl aMMOHHUS. A30THAsI KUCJIOTA, €€ MOJIyYeHHE,
¢bu3nvecKre U XUMHYECKUE CBOICTBA (00IIME KaK MPeICTaBUTENS Kilacca KUCIIOT U
cneruduueckue). Micnonp3oBaHue HUTPATOB U COJIEH aMMOHUS B KaUYECTBE MUHEPAIbHBIX
ynoOpeHuit. XUMHUYeCKOe 3arpsa3HeHrne OKpY Karollel cpeibl COeIMHEHUAMH a30Ta (KHUCIOTHBIE
JOKIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI U BOA0EMOB). Docdop, auIoTponHble MoAU(pUKaLIN
tbocdopa, pusnyeckue u xummuueckue coiictBa. Oxcun docdopa (V) u docdopHas kuciora,
¢u3nveckre U XUMHUYECKUE CBOICTBA, moyuenue. Vicnonbs3zoBanue ¢ochaToB B KauecTBe
MUHEPAJIbHBIX Y100pEHUII.

O6mmas xapakrepuctuka 31eMeHToB [VA-rpynmbsl. OcOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHUS. YTIIEpO, aJUIOTPOIHbIE MOIU(UKALIMH, PACTIPOCTPAHEHHE B
npupoe, puznueckue u XuMudeckue cBorcTBa. Ayncopouus. Kpyrosopor yrieposa B mpupo/ie.
Oxcupel yraepoaa, ux Gpu3sudeckue u XUMHIECKHUEe CBOMCTBA, IEHCTBIE HA KUBBIC OPTaHU3MBI,
MOJTyYeHUE U IPUMEHEHHE. DKOJIOTHUECKHUE MPOOIIeMbl, CBSI3aHHBIE ¢ OKcHI0M yriepoaa (IV),
TUIOTE3a IN100aNbHOT0 MOTEeTUIEHUS KJIMMaTa, TapHUKOBLIN 3 dekT. YronbHas KuciaoTa u eé
coi, X (GU3MYECKUE U XUMUYECKUE CBOMCTBA, MOJTy4YeHHE U IpruMeHeHne. KauecTBeHHAs
peakuus Ha kKapOoHaT-HOHBL. Vcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO0351CTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHMYECKUX BEIECTBAX KaK O COEAMHEHUAX yriiepoaa
(MeTaH, 3TaH, YTUIIEH, alleTUJIeH, TaHOJ, INIULEPHH, YKCycHas KucioTa). [Ipupoausie
WCTOYHUKHU YTIEBOIOPOAOB (Yrolb, MPUPOIHBIN Ta3, HEPTh), MPOAYKTHI HX TepepaboTKH
(6eH3MH), MX POJIb B OBITY M MPOMBITIIIECHHOCTH. [IOHATHE O OMOTOTHYECKH BAXKHBIX BEIIECTBAX:
XKHUpax, OenKax, yriaeBoJax — U UX poJIM B )KM3HU yeioBeka. MaTepuaabHOE €MHCTBO
OpPraHWYECKHUX U HEOPTaHUYECKUX COCTUHEHUN.

Kpemuuii, ero gpusudeckue 1 XMMHUYECKHUE CBOMCTBA, OJyUYE€HUE U IPUMEHEHHE.
Coenunenus kpeMHus B mpupoje. O0uue npeacrasinenus o0 okcune kpemuus (IV) u
KpeMHHUEBOH kuciioTe. CHIIMKATHI, UX UCIIOJIb30BaHKE B OBITY, B TPOMBINUICHHOCTH. Bakuelme
CTPOUTETBHBIC MaTepHAJIbl: KEpaMUKa, CTEKJIO, IIEMEHT, O€TOH, kese300eToH. [Ipobiemsl
0€30MacHOr0 UCTIOJIb30BAaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HH.

XMMHYECKHUI IKCIIEPUMEHT:

M3y4eHHe 00pa3lioB HEOPTAaHUYECKUX BEILIECTB, CBOWCTB COJISIHOM KUCIIOTHI, MPOBEACHNE
KaueCTBEHHBIX PEaKIMii Ha XJIOPUA-HOHBI U HAOIOIEHUE MPU3HAKOB UX MPOTEKAHWSI, OTIBITHI,
oTpaxarolye Gu3nuecKne 1 XMMUYECKHE CBOWCTBA TaJIOTEHOB U UX COEAUHEHUH (BO3MOXKHO
WCIIOJIb30BaHNE BUICOMATEPHAIOB), 03HAKOMIIEHHE C 00pa3liaMy XJIOPHUIOB (FaJIOr€HUIOB),
O3HAKOMJICHHE C 00pa3liaMu cepbl U €€ COSTUHEHUAMH (BO3MOKHO UCIIOIb30BaHUE
BHJIEOMAaTEpHaJIoOB), HAOIIOJCHUE TIpoliecca OOyTIIMBaHUS caxapa Mo 1eHCTBHEM
KOHIEHTPUPOBAHHOMN CEPHOI KUCIIOTHI, U3yUYeHUE XUMUYECKUX CBONCTB pa30aBIeHHON CEpHOI
KHCJIOTHI, POBEJICHHE Ka4YeCTBEHHON peakIy Ha CyNb(aT-uoH 1 HAOII0eHNE TIpU3HaKa eé
MPOTEKaHUs, 03HAKOMJICHHE C PU3NYECKIMH CBOMCTBAMU a30Ta, (hochopa 1 UX COSTUHEHHIMA
(BO3MOXKHO HCIOJIb30BAHKE BUIEOMATEPHAIOB), 00pa3aMu a30THBIX U (hOCPOPHBIX Y00peHuil,
M0JIy4eHHe, COOMpaHue, paclio3HaBaHUE U 3YUYEHHE CBOMCTB aMMHaKa, IPOBEICHNE
KaueCTBEHHBIX peaKIMii Ha HOH aMMOHHUS U (hochaT-UOH U U3yUeHHUE MPU3HAKOB UX
IIPOTEKaHHUs, B3aUMOJEICTBHE KOHLIEHTPUPOBAHHOMN a30THOM KHCJIOTHI C MEbIO (BO3MOKHO
HCII0JIb30BaHNE BUEOMATEPHUAIIOB), U3YUEHHUE MOJIENIE KpUCTANINYECKUX PEIIETOK aiMasa,
rpadura, ¢pynnepeHa, 03HaKOMIIEHHE C TPOLIECCOM aJICOPOIIMU PACTBOPEHHBIX BEILIECTB
AKTUBHUPOBAHHBIM YTIIEM U YCTPOWCTBOM MPOTHUBOTa3a, MOTy4YCHHE, COOMpaHKe, pacliO3HaBaHHE



U U3yUYeHHUE CBOMCTB yTJIEKUCIIOrO ra3a, IPOBe/IeHNEe KaYeCTBEHHbBIX peakluii Ha kKapOoHaT U
CUJIMKAT-UOHBI U U3YUYEHUE NPU3HAKOB UX IIPOTEKAHUS, O3HAKOMIICHHE C MPOIYKIUEN
CUJIMKATHOM MPOMBIIICHHOCTH, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BaxkHeimme
HEMETAJUIbl U UX COCUHEHUSD.

MeTanibl M MX COCAMHEHUS

OO6mras XxapakTepUCTUKa XUMHYECKUX SJIEMEHTOB — METAJIOB HA OCHOBAHUH MX
nosioxeHus B [lepuoanueckoii cucreme xumuueckux snemeHToB . . MenneneeBa u ctpoeHust
atomoB. CTpoeHHe MeTaJUI0B. MeTarnueckas CBsi3b U MeTaJuIMuecKasi KpUcTauInyecKas
peméTka. DIeKTPOXUMUICCKUAN Pl HAMPsHKEHU MeTalioB. OU3NYECKre U XUMHUYECKHE
cBoiicTBa MeTasuioB. OO01Me crnocoOsl morydeHus MetamioB. [ToHsATHE 0 KOPPO3UHN METAIIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI X OT Koppo3ur. CIUiaBsl (CTallb, 9yTYH, TIOPATIOMUHUHN, OpOH32a) U
WX IPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[[{esmounbIe MeTaILIBL: TTONOKEHUE B [lepronueckoi cucteMe XMMUYECKUX JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE UX aTOMOB, HaXOXKJIECHHUE B Ipupoae. u3znueckrne U XUMHYECKUE
CBOiicTBa (Ha MpuUMepe HAaTpus U Kayus). OKCHIBI U TUAPOKCUIBI HATpUs U Kamius. [Ipumenenue
LIEJTIOYHBIX METAJUIOB U UX COCITUHEHUN.

[IerouHO3EMENBHBIE METAIIIBI MATHUN U KaJbLUN: NTosokeHue B [lepuoanaeckoit
cucrteMe xuMudeckux 3seMeHToB /. 1. MenneneeBa, cTpoeHre UX aTOMOB, HAX0K/ICHUE B
npupoze. Pu3n4ecKre 1 XMMUYECKUE CBOMCTBA MAarHUs U KaJIblus. BaxHenime coe uHeHUs
KaJbIus (OKCUI, TUAPOKCU, cosn). JKECTKOCTH BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

AmoMmuHuit: nonoxenue B [lepuonnueckoii cucreme XxuMuyeckux snemenTos /1. U.
MenaeneeBa, CTpPOEHHUE aTOMa, HAXOKJeHUE B Tpupoie. PU3nyecknue U XUMUYECKUE CBOMCTBA
anmoMuHus. AM(OTEpHbIE CBOWCTBA OKCU/IA U THJIPOKCHU]IA AIFOMUHHUS.

Keneso: nonoxenue B [lepuoanueckoil cucreme xumMmuueckux sinemeHtos /1. U.
MenpeneeBa, CTpOEHHUE aTOMa, HAXOXKJAeHUE B Tpupoie. u3nyueckrne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, THAPOKCH I 1 comu xkenesa (II) u xenesa (I11), ux cocTas, CBOICTBaA U
MOJy4YECHUE.

XUMHYECKHUI IKCTIEPUMEHT:

O3HAaKOMJIEHHE C 00pa3llaMH METaJJIOB U CILIaBOB, UX (PU3NUECKUMH CBOWCTBAMU,
W3Y4YEHUE PE3yJIbTaTOB KOPPO3UU METAIOB (BO3MOKHO HUCTIOIH30BaHUE BUIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOIEHCTBUS OKCUIA KAJIBIUS M HATPHUS C BOJOM (BO3MOXKHO HCIIOIb30BAHHE
BHJIEOMATEPHUAJIOB), UCCIEAOBAHNE CBOMCTB jKECTKOM BOJIbI, MPOIIECCA TOPEHUS Kee3a B
KHUCJIOpoJie (BO3MOXKHO MCTIONB30BaHUE BUACOMATEPHUAIIOB), MPU3HAKOB MTPOTEKAHUS
KauyeCTBEHHBIX pEaKlUi Ha HOHBI: MArHUs, Kalblls, aTIOMUHUS, IMHKa, xkene3a (II) u xeneza
(III), meau (II), HabmroeHNE U OMIHCAHKE TIPOIIECCOB OKPAIIUBAHUSA [JITAMEHH HOHAMH HATPHS,
KaJIUsI ¥ KaJIbIUs (BO3MOYKHO HCIIOIB30BaHHUE BHIEOMATEPUATIOB), UCCIeAOBaHNE aM(pOTEPHBIX
CBOMCTB I'MAPOKCH/IA aJTIOMUHUS ¥ THIPOKCUA [IMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a7a4 110
TeMe «BakHeNIMe MEeTaJIbl U UX COCIMHEHUSD.

XuMHS U OKpYKAKOIIas cpeaa

BemecTBa n Mmarepralibl B IOBCEIHEBHOW )KU3HU YEI0BEKA. be30macHOe NCTOJIb30BaHUE
BEILIECTB U XUMUYECKHUX peakiuii B ObITy. [lepBas moMoIib npyu XMuMUYECKUX 0KOTax U
OTpAaBJICHUSIX.

XUMHUECKOE 3arpsA3HEHNE OKPY KaloIIe cpeibl (MpeaesibHast T0MyCTUMAasi KOHIEHTpaus
BemecTs, najnee — [1/IK). Pons xumMum B pemieHnn 3KOJI0THYECKHUX TTPOOIIeM.

XuMHYECKHI IKCTIEPUMEHT:

M3y4eHHE 00pa3lioB MaTepuaioB (CTEKIIO, CIUIABbI METAIIOB, TOJTUMEPHBIE MATEPHUAIIHI).



Meoscnpeomemmuwie ceazu

Peanuzanus MeXIpeIMETHBIX CBSI3€H MIPHU 3YUYEHUHN XUMUHU B 9 Kiacce OCyIECTBISETCA
gyepe3 UCTIONB30BaHUe KaK OOINX €CTECTBEHHO-HAYYHBIX IOHITHH, TaK U TIOHSATHIA,
SIBJISIFOILIXCS] CHCTEMHBIMH JIJISL OT/ICNIBHBIX TIPEIMETOB €CTECTBEHHO--HAyYHOT'O IUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (paKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJIN3, CHHTE3, KIACCU(HUKAIINS, TIEPUOJMIHOCTh, HAOIOCHHE, SKCIIEPHUMEHT,
MOZEITMPOBaHKE, H3MEPEHUE, MOJIENb, SIBIICHNE, TAPHUKOBBIN 3()(hEeKT, TEXHOIOTHSI, MAaTepPHAIIbI.

dusnka: MaTepus, aToM, MIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH/, U30TOIIBI,
PaZOaKTHBHOCTD, MOJIEKYJIA, DJIEKTPHUYCCKHIA 3apsiI, IPOBOJHHUKH, TIOJTYITPOBOTHUKH,
JMAJIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHHE BEIECTBa, a3,
pacTBop, paCTBOPUMOCTb, KPUCTAITUIECKAsl PEHIETKA, CIUIaBbl, PU3MUECKUE BETUINHBI,
€IMHHIIBI U3MEPEHHNS, KOCMHYECKOE MIPOCTPAHCTBO, TNIAaHETHI, 3BE3/161, ComHIIe.

Bbuonorus: ¢porocuntes, npixanue, Ouochepa, IKocucTeMa, MUHEpajIbHbIE y100peHH s,
MHUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHbIC BENIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHHEPAIIbL, TOPHBIE TOPOBL, OJIE3HbIE
HCKOIIaeMbl€, TOIUINBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUS

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHHUS IPOrPAMMBI OCHOBHOTO O0IIETO 00pa30BaHUs
JIOCTUTAIOTCS B X0/1¢ 00Y4YEHUSI XUMHUH B €IMHCTBE Y4eOHON M BOCTIMTATENILHON EATEIbHOCTH B
COOTBETCTBHUH C TPAAUIIMOHHBIMUA POCCHUCKUMH COITMOKYJIBTYPHBIMH U JTyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMH, TPUHATHIMU B OOIIIECTBE MTPABUIIAMHU U HOPMaMH TIOBEICHUS U
CHOCOOCTBYIOT IpOIleccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIN3ALINN 00YYaIOLIUXCS.

JIMYHOCTHBIE PE3yIBTAThI OTPAKAIOT TOTOBHOCTH O0YYAIOIIUXCSI PYKOBOJCTBOBATHCS
CHCTEMOI1 MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMN U PACIIUPEHHE OIbITA JEITEIbHOCTH Ha e€
OCHOBE, B TOM UHUCJIC B YACTH:

1) NIaTPpHOTHYECKOTO BOCTIUTAHUS

[EHHOCTHOT'O OTHOIICHHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HICTOPHYECKOMY ¥ HAYYHOMY
HaCJe/INI0, TOHUMAHUs 3HAaYeHUS] XUMHUECKOW HaYKH B )KW3HU COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJETh JOCTOBEPHOI HHpOpMAIHEH O TEPEAOBBIX JOCTHKEHUSIX U OTKPBITHIX
MHUPOBOU ¥ OTEUECTBEHHOM XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOiicTBE
MUpa 1 00IIEeCTBa;

2) rpasKIaHCKOro BOCIIMTAHHUS:

MPEICTABICHHS O COIIMAIBHBIX HOPMAX M MPAaBUIAX MEKIMYHOCTHBIX OTHOLICHUN B
KOJIJICKTHBE, KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM,
y4eOHO-HCCIeI0BaTeIbCKOM, TBOPYECKOM U IPYTUX BUIAX AEATEIBHOCTH, TOTOBHOCTH K
pa3Hoo0Opa3HOl COBMECTHOH JIEATENFHOCTH MIPU BBIITOJHEHUN YUeOHBIX, MO3HABATEIbHBIX 3a7ad,
BBINIOJTHEHHH XUMHYECKHX SKCIIEPUMEHTOB, CO3/IaHIH YYEOHBIX MMPOEKTOB, CTPEMIICHHS K
B3aMMOIOHMMAHHUIO ¥ B3aUMOIIOMOIIM B MPOLIECCE ITON Y4eOHON e TeNIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHHUE U TIOCTYITKMA CBOMX TOBAPHIIEH C TIO3UIIMU HPABCTBEHHBIX H
MIPaBOBBIX HOPM € YYETOM OCO3HAHUSI MTOCIIEACTBUI TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS

MHUPOBO33PEHUYECCKHE MTPECTABIICHHS O BEIIECTBE M XMMUYECKON peaKkini,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIIOIINE OCHOBY JJIS
MOHMMAaHMsI CYIIHOCTH Hay4YHOW KapTUHBI MUPA, MPEICTABICHUS 00 OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IbI, B3aUMOCBSI35X YeJIOBeKa C MPUPOIHOI cpesioi, O poiu
XMUMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEIFHBIC MOTHBBI, HAIIPABIICHHBIC HA TIOJyUYEeHUE HOBBIX 3HAHHUN TT0 XUMUH,
He0o0X0IMMBbIe /ISl 00bCHEHUSI HAOII0JaeMbIX MIPOLIECCOB U SIBICHUMN, TTO3HABATEIILHOM,
MH(OPMAIIMOHHON U YATATENILCKON KYJIBTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHON pabOThI
C Y4COHBIMHU TEKCTaMH, CITPABOYHOMN JIATEPATYPOH, TOCTYITHBIMA TEXHHYSCKUMHU CPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHH;

MHTEpeC K 00YUYEHHUIO U MO3HAHMIO, JTF0003HATEIBHOCTh, TOTOBHOCTH M CLIOCOOHOCTH K
caM000pa30BaHMIO, TPOSKTHOM U UCCIIEA0BATEIIBCKON IEITEIIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJICHHOCTH U YPOBHS 00yueHUs B AajbHEHIIEM;

4) popMHupoOBaHUSs KYJIbTYPbI 310POBbS:

OCO3HaHUE [IEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIIIEHHUS K CBOEMY 3/10POBBIO,
YCTaHOBKH Ha 3JIOPOBBI 00pa3 )KU3HU, OCO3HAHHUE TMOCIICICTBUN U HETIPUSTUE BPETHBIX
MpUBBIYEK (YIIOTPEOJICHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHUs ), HEOOXOIUMOCTH COOIIOICHUS
MpaBMJI 0€30MaCHOCTH MPHU OOPAIIEHUHN C XUMHUUECKHUMHU BEIIECTBAMH B OBITY U pealbHON
KU3HU;

5) Tpy10BOr0 BOCIIUTAHUS

HHTEpEeC K MPaKTUIECKOMY M3yUeHUI0 Mpodeccuil U Tpyia pa3IuyHOro poja, yBaXKECHHE K
TPYAy U pe3yJbTaTaMm TPYJI0BOU JAESATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS
MIPEeIMETHBIX 3HaHUN M0 XUMHH, OCO3HAHHBIN BHIOOP MHIUBUIYAITLHON TPACKTOPUU
MIPOAOIDKEHHUs 00pa30BaHus C y4ETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN, yCTIeTHON TPO(ECCHOHABHOM NeATENbHOCTH U
pa3BUTHA HEOOXOUMBIX YMEHUN, TOTOBHOCTH aJIalITUPOBATHCS B IPO(ECCHOHATILHOM Cpeie;

6) IKOJIOrNYECKOro BOCIIMTAHUSA:

9KOJIOTMUYECKH 1eeco00pa3Hoe OTHOUIEHHE K IPUPO/IE KaK UCTOYHHUKY KU3HU Ha 3emIe,
OCHOBE €€ CYIIeCTBOBaHMs, TOHUMaHHe [IEHHOCTH 3JJ0POBOT0 U 6€30MacHOro 00pasa *KHU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PM3UYECKOMY M IICUXUIECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTHU COOJIIOIEHUS MTPAaBHJI O€30MaCHOT0 OBEAEHUS IpU paboTe ¢ BELIECTBAMH,
a TaKKe B CUTYalUAX, YTPOXKAIOIIKX 30POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTHU MPUMEHSTh 3HAHUS, OTyYaeMble TIPU U3YICHUN XUMHUH, IS PEIICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOIIECH IPUPOJHON CPEIOH, 1JIsl TOBBIIICHUS YPOBHS SKOJIOTUYECKOM
KYJbTYpPbI, OCO3HAHUS TTI00aTBHOTO XapaKTepa KOJOTHIECKUX MPOoOJIeM U MyTel UX perieHus
MOCPEICTBOM METOOB XUMHUH, SKOJIOTUIECKOTO MBIIUICHHUS, YMEHHS PYKOBOJCTBOBATHCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COIMAIbHOM MPaKTUKE.

METAIIPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeIMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAYUMBIC 151 (JOPMHUPOBAHUS
MHPOBO33PEHHUS 001IeHayYHbIE TOHATUS (3aKOH, TEOPHsI, IPUHIIMIL, TUIIOTe3a, GakT, cUCTEMa,
IpoIiecc, IKCIEPUMEHT H JPYToe.), KOTOPhIE HUCIOIB3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH U3 3THX MPeaMeTOB (pOpMUPOBATH MPEICTABICHUE O
[[EJIOCTHOM HAyYHOU KapTUHE MHUPa, M YHUBEPCAIbHbIC yueOHbIC JeCTBHs (IT03HABATEIBHEIE,
KOMMYHUKATHBHEIE, PETYJISTHBHBIE), KOTOphIe 00ecnieyuBaroT (popMHUpoOBaHNE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM 1eATeIbHOCTH.

Ilo3HaBaTebHBbIE YHHBEPCATbHbIE YUeOHbIE TelCcTBUS

Ba3zoBble jornyeckue geicTBus:

YMEHHSI UCTI0Ib30BATh MPUEMBI JIOTHUECKOTO MBILIUICHUS MTPH OCBOCHUH 3HAHMIA:
PaCKpBIBATh CMBICT XUMUYECKUX MOHATHH (BBIICTSATH UX XapaKTepHbIC TPU3HAKH,



yCTaHaBJIMBaTh B3aUMOCBS3b C APYIMMHU HOHATUSAMU), UCIIOJIb30BaTh MOHATHUS AJIs1 OObACHEHUS
OTIENbHBIX (DAKTOB U SBJICHUMN, BHIOMPATh OCHOBAHMS U KPUTEPUHU IS KITaCCUPUKAIINN
XMMHUYECKHX BEIIECTB U XMMUUYECKUX pPEaKLnii, yCTaHABIMBATh IPUUYNHHO-CIIECTBEHHbBIE CBS3H
MEXy 00BEKTaMH U3yYEHHsI, CTPOUTH JIOTHYECKHE PACCYKACHUS (MHIYKTUBHBIE, IeAyKTUBHbIE,
10 QHAJIOTUH), AeJaTh BBIBOJBI U 3aKIIIOYCHHUS;

yMEHHE PUMEHSTH B MPOLIECCE MO3HAHUS MOHATHS (IPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XUMHHU, IPEOOPA30BbIBATh IIUPOKO
MIPUMEHSIEMbIE B XUMHUH MOJIETIbHBIE ITPEICTABICHNS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUecKast popMmyJsia U ypaBHEHHE XUMHUYECKOM peakliy — pU pelieHUH yueOHo-
MI03HABATENbHBIX 33/a4, C YYETOM 3TUX MOJEIIBHBIX [TPEICTABICHUH BBISBIIATE U
XapaKTepU30BaTh CYLIECTBEHHbIE PU3HAKH U3YYaeMbIX O0BEKTOB — XUMUUYECKUX BEILIECTB U
XMMHUYECKHUX peakluil, BBISBIATH 0OIIME 3aKOHOMEPHOCTH, IPUYUHHO-CIIEICTBEHHBIE CBA3U U
IIPOTUBOPEYMS B U3yUYaEMbIX IIPOLIECCAX U SIBICHUSIX.

Ba3zoBble uccienoBarebckne 1eiCTBUS:

YMEHHE HCII0JIb30BaTh TOCTABICHHBIE BONIPOCHI B KAYeCTBE MHCTPYMEHTA IO3HAHUS, a
TaKXe B KaYeCTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3BI IO POBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYKICHHIA;

pUOOpeTEeHNE ONBbITA 110 MJIAHUPOBAHUIO, OPTaHU3ALIUU U IIPOBEACHUIO YUEHUYECKHX
HKCIEPUMEHTOB, YMEHHE HAOII0IaTh 38 XO0M IPOIIECca, CAMOCTOSATEIBHO TPOrHO3UPOBATD €TI0
pe3yabTat, GOopMyIMPOBaTh 0OOOIEHHS U BBIBOIBI 10 PE3yJIbTaTaM MPOBEAEHHOIO OIIbITA,
HCCIIEZIOBAHUS, COCTABIATh OTUYET O MPOJIETaHHON paboTe.

Pa6ora ¢ undopmanmeii:

yYMEHHUE BbIOMpaTh, aHATU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIMIO pa3IMYHbIX BUIOB
1 GOpM IpeJICTaBIEHUs], TOJyYaeMyIO U3 Pa3HbIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAs IUTepaTypa
XMMHUYECKOI'0 COJIepKaHusl, CIIpaBOYHbIE Toco0us, pecypcehbl IHTepHeTa), KpUTUYECKU
OLIEHUBATh IPOTUBOPEUYMBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE PUMEHATh Pa3IUYHbIe METOABI U 3alIPOCHI IIPU MOUCKE U 0TOOpe HH(popMaIu U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX ISl BHIIOJTHEHUS YUEOHBIX U TO3HABATENbHBIX 33124
OIIpeIeIEHHOTO THIA, IPUOOPETEHHE OMbITAa B 00JIACTH UCIIOIb30BaHUS HH(POPMALIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIaICHUE KYJIbTYPON aKTUBHOT'O MCIIOIb30BaHUS Pa3INYHbBIX
MIOUCKOBBIX CUCTEM, CAMOCTOSATENIHO BEIOMPATh ONTUMAJIbHYIO (POPMY IpEACTaABICHUS
uH(GOpMAaIMY U WUTIOCTPUPOBATH peIlaeMble 3aa4l HECI0KHBIMU CXEMaMHU, AUarpaMMaMH,
Ipyrumu popmamu rpauku U UX KOMOWHAIUSMUY;

YMEHHE HCII0JIb30BaTh U aHAJM3UPOBATh B Ipoliecce yueOHON U UCCIIeJ0BaTEIbCKON
JEeSITeTbHOCTH NH(POPMALIMIO O BIUSHUU MPOMBIIIIEHHOCTH, CEJILCKOT0 X03HCTBA U TPAHCTIOPTa
Ha COCTOSTHUE OKpY’Karollel MPUPOIHON CPEIbI.

KoMMyHHKATHBHBbIE YHUBEPCAJIbHbIE y4eOHbIE eiiCTBUSA:

YMEHMSI 33/1aBaTh BOIIPOCHI (B X0J€ auajiora U (Win) IUCKYCCUM) 110 CYLIECTBY
o0cyknaeMoi TeMbl, HOPMYIUPOBATH CBOM IIPEIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
IIPEIIOKEHHON 3a/1auH;

YMEHHUSI IPEACTABIATH OJYyUYEHHBIE PE3YJIbTaThl IO3HABATEIbHOMN NEATEIbHOCTH B YCTHBIX
U IMCbMEHHBIX TEKCTAX; 1€1aTh MPE3EHTALUIO PE3YIbTaTOB BBINOJIHEHHS] XUMHUUYECKOTO
9KCIepuMeHTa (JJAGOPaTOPHOTO OMBITA, TAOOPATOPHOH pabOTHI MO HCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YYCOHOTO MPOEKTA);

YMEHHUS y4eOHOro COTPYAHUUYECTBA CO CBEPCTHUKAMU B COBMECTHOM 1M03HABATEIbHOM U
HCCIIEI0BATENILCKOM JeSITeIbHOCTH PU PEIICHUN BO3HUKAIOUINX MPOOJIeM Ha OCHOBE y4éTa



00X UHTEPECOB U COTTIACOBAHMSI MO3ULIUH (00CYyXAeHHs, 0OMEH MHEHUSIMHU, «MO3TOBBIE
LITYPMBD), KOOPJAHHAIMS COBMECTHBIX JEHCTBUMN, ONPE/IeNIEHUE KPUTEPUEB T10 OLICHKE KauyecTBa
BBITIOJIHEHHOU pabOTHI U IPyTHE).

PeryasiTuBHbIe yHMBepcaJbHbIe YUeOHbIE 1eliCTBUS:

YMEHHUE CaMOCTOSITEIbHO ONPEAEIATh eI A TeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIUPOBATH M TIPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIESITEIILHOCTh, BEIOMPATH
Hau6onee 3 PexTuBHBIE CIIOCOOBI pelieHHs y4eOHbIX U MO3HABATEIbHBIX 3a/ad,
CaMOCTOSITEJIbHO COCTABIATh WIH KOPPEKTUPOBATH MPEAJIONKEHHBIN aJrOPUTM JAEHCTBUN TPU
BBITIOJTHCHHUH 3aJJaHUH C YUETOM TIOJTYICHHSI HOBBIX 3HAHUN 00 M3y9aeMbIX OOBEKTaX —
BEIIECTBAX U PEaKIMIX, OLIEHUBATH COOTBETCTBHE MOJIYYEHHOTO pe3yJIbTaTa 3asiBICHHON LIeJH,
YMEHHUE UCII0JIb30BaTh U aHAJTM3UPOBATH KOHTEKCTHI, MPeIJIaraeMbIe B YCIIOBUH 33/IaHUN.

HNPEAMETHBIE PE3YJIbTATHI

B cocTaBe mpeaMeTHBIX pe3yIbTaTOB 110 OCBOSHUIO 0053aTEILHOTO COACPKAHMS,
YCTaHOBJICHHOTO IaHHOH (hesiepanbHON paboyeit mporpaMmMoil, BBIIEISIOT: OCBOSHHBIC
00y4JaroIUMHUCS HAyYHbIE 3HAHUS, YMEHHS U CLIOCOOBI IeWCTBUMN, cieliupruIecKue st
MPEIMETHOM 00J1aCTH « XUMUS, BUBI JESTEILHOCTH IO MOTYYSHHIO HOBOTO 3HAHUS, €TO
HWHTEPIPETAIH, MPE0OPa30BAHUIO U IPUMEHEHUIO B PA3TMYHBIX YICOHBIX U HOBBIX CUTYAIIHSIX.

K koHIty 00yueHus B 8 kjiacce nmpeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI
OTpakaTb CHOPMHUPOBAHHOCTH Y OOYYAIOIIUXCS YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUH: aTOM, MOJIEKYJIa, XUMUYECKHUI 2JIEMEHT,
MIPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOAHASI K1 HEOJHOPOHAS ), BAJICHTHOCTD,
OTHOCUTEJIbHAS aTOMHAs U MOJICKYJISIpPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBasi JI0JIsl XUMUYECKOTO AJIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM, OKCH]I,
KHCJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPUIIATEIILHOCTD, CTETICHh OKUCIICHHSI, XUMHUYECKAast
peakius, KIacCu(PpUKAIUS peakIMii: peakiui COeIMHEHUS, PEAKIUH Pa3I0KEHUS, PeaKIHH
3aMEUICHHUs, peakui 0OMeHa, YK30- U HIHAOTEPMUUYECKHE PEAKIINHU, TeIUIOBON AP PEKT peaKiui,
SIIPO aTOMa, AIIEKTPOHHBIN CJIOW aToMa, aTOMHAasi OpOUTAIIb, PAJANYC aTOMa, XMMHYECKas CBA3b,
MOJIIpHAs ¥ HETIONSIpHAsl KOBAJICHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KATUOH, aHUOH, PacTBOD,
MaccoBast 107151 BenecTBa (IPOLIEHTHAsI KOHIIEHTPAIIKs) B pAaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUUECKHUX MOHATUN U MPUMEHSTH 3TU MOHITUS IIPU
OMHMCAHUU BEUIECTB U UX MPEBPAICHUN;

WCIOJIb30BaTh XUMUYECKYIO CUMBOIIMKY JJIsi COCTaBIeHUs] (pOpMYJT BELIECTB M YpaBHEHUN
XUMHYECKUX PEAKIUN;

OTIpEEINATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSUHEHHSIX, CTETICHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, TPUHAIIICKHOCTH BEIIECTB K ONPEACIEHHOMY KIaccy
coelMHeHul 1o popMyJiaM, BUJ XUMUYECKOHN CBSI3H (KOBAJICHTHASI U MOHHASI) B HEOPTaHUYECKUX
COEIMHEHUSIX;

packpriBaTh cMbici [leproanueckoro 3akona [[. . MenaeneeBa: 1eMOHCTpUPOBaTH TOHUMAHUE
MEePUONYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT MX IMOJIOXKEHHUS B
[Tepuoanueckoii cucteme, 3aKOHOB COXPAaHEHUSI MAaCChI BEIIECTB, MTOCTOSTHCTBA COCTABA,
aTOMHO--MOJIEKYJISIPHOTO yU€HUs, 3aKOHa ABOTaipo;

OTHCHIBATh M XapaKTepU30BaTh TAOIUUYHYIO popmy [lepruonnueckoil CUCTEMbl XUMHUYECKUX
3JIEMEHTOB: Pa3U4aTh MOHATHS «TJIaBHAs oArpymnma (A-rpymma)» u «rmodounas noarpynmna (b-
rpynmna)», Majible U OOJBIINE MEPUOIbI, COOTHOCUTH 0003HAUCHHSI, KOTOPBIE UMEIOTCS B TaOJIHIIE
«lTepnognueckas cucrema xumuueckux 3iemMeHToB /1. 1. MeneneeBa» ¢ YMCIOBbIMU



XapaKTepUCTUKAMU CTPOCHHS aTOMOB XMMHUECKHX 3JIEMEHTOB (COCTaB U 3apsij siipa, ooiiee
YHCIIO SJIEKTPOHOB M PACIPEICIICHUE UX 10 SJIEKTPOHHBIM CIIOSIM);
KJ1accu(UIUPOBATh XUMUYECKUE JIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XMMUUECKUE PEAKIHH
(o YKCIy ¥ COCTaBy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY (D (DEKTy);
XapaKTepu30BaTh (OMUCHIBAThH) OOIINE XMMHUECKHE CBONCTBA BEIIECTB PA3IMUHBIX KIaCCOB,
MOATBEPIK/1ast OMHCAHUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUN;
MIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT WX KQ4€CTBEHHOTO COCTaBa,
BO3MOYKHOCTH IMPOTEKAHUS XUMUYECKHUX TIPEBPAIICHUNA B PA3IMYHBIX YCIOBHSIX;
BBIYUCTISATH OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJTIO
XUMHYECKOT0 AJIEMEHTA TI0 (hOpMYyJIe COSTMHEHUS, MACCOBYIO JIOJTIO BEIIECTBA B PacTBOPE,
MIPOBOAMTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peakinu;
MIPUMEHSITh OCHOBHBIE OIEPAIIMH MBICIIUTEIBHOM 1€ITeTbHOCTH — aHaJIU3 U CUHTE3, CPaBHEHHE,
0000111eHue, CHCTEMATH3AIUIO, KIacCU(DHUKAIIHIO, BHISIBICHHE PUYMHHO--CIICICTBEHHBIX CBA3EH
— NIl U3YYCHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUH, €CTeCTBEHHO-HAYYHbBIE METObI
MO3HAHUS — HA0JII0IeHUe, U3MEPEHUE, MOACIIMPOBAHNE, IKCIIEPUMEHT (peabHbIi U
MBICJICHHBIH);
CJIeI0BaTh MpaBUiIaM MOJIb30BAHMSI XUMUYECKON OCYA0N U JaOOpaTOPHBIM 000pyI0BaHUEM, A
TaKKe MpaBUiIaM OOpAIIEHUs C BEIIECTBAMHU B COOTBETCTBHH C HHCTPYKIIUSMU TIO BBHITIOTHEHUIO
71a00PaTOPHBIX XMMHYECKHUX OIBITOB TI0 MOJIYYCHUIO0 U COOMPAHUIO Ta3000pa3HbIX BEIICCTB
(BoOpo/a ¥ KUCTIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB C OIpeAeIEHHON MAaCCOBOM J0ei
PacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U MMPOBOAUTH XUMHUUECKHE SKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIETOUYECH M KUCIOT C MOMOIIBI0 HHIUKATOPOB (JTAKMYC,
(dhenondTageuH, METWIOPAHXK U IPyTHUe).

K koHIty 00yueHus B 9 kjacce nmpeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOKHBI
OTpakaTh C(HOPMHUPOBAHHOCTH Y O0YYAIOIINXCS YMEHUH:
PacKpBIBaTh CMBICIT OCHOBHBIX XUMUYECKUX MOHITHI: XUMUYECKHUI SJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KATHOH, aHWOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTD,
AEKTPOOTPHUIATENFHOCTD, CTETIEHb OKUCIICHHSI, XUMUUECKas peakiivs, XUMUYECKas CBA3b,
TeT10BOM 3¢ (PpeKT peakuu, MoJb, MOJSIPHBIN 00BEM, pacTBOP, NEKTPOJIUTHI, HEINEKTPOIUTHI,
ANEKTPOIUTHYECKAS TUCCOIHAIINS, PEaKIIM HOHHOTO0 0OMEHa, KaTajau3aTop, XUMUIECKOoe
paBHOBecHE, 0OpaTUMBbIC U HEOOPATUMBIC PEAKIIUHU, OKUCIUTEILHO-BOCCTAHOBUTEIHHBIC
peakInu, OKHCIUTEb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUTOTPOITHS,
aM(pOTepHOCTb, XMMUYECKas CBA3b (KOBAJICHTHASI, MOHHASI, METAJJTNYECKasl ), KpUCTAJUTMYECKas
peméTka, KOppo3us METaJIOB, CIJIaBbI, CKOPOCTh XUMUYECKON PEAKINH, ITPEACTHLHO
nomyctumas konuentpauus [1JIK BemecTsa;
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX TTOHATUN U PUMEHSTE 3T OHSITHS TIPU
OIMCAHWU BEIICCTB U UX MPEBPAIICHUH;
WCIIOJIb30BaTh XUMHUYECKYIO CUMBOIIMKY JIJIsI COCTABJICHUS (DOPMYJI BEIIECTB M YPABHEHU
XUMHYECKUX PEAKIUM;
OTIPECIIATh BAJICHTHOCTh U CTENICHh OKUCIICHUS XUMUYIECKUX PJIEMEHTOB B COSTUHEHHSIX
Pa3TUYHOTO COCTaBa, MPUHAICHKHOCTD BEIIECTB K ONPEICIEHHOMY KJIACCY COCTMHEHUH 110
(dhopMynaM, BUJ XUMUYECKOU CBSI3U (KOBaJIEeHTHAsI, HOHHAS, METAJUIMYECKas) B HEOPraHUIECKUX
COCIIMHEHUSX, 3apsij] HOHA TI0 XUMHUYECKOHN (popMmyIie, XxapakTep Cpe/ibl B BOAHBIX pacTBOpax
HEOPraHMYECKUX COCTUHEHHM, TUIl KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIECTBA;



packpbiBaTh cMmbica [lepuonuueckoro 3akona J{. 1. MeneneeBa u 1eMOHCTPUPOBATD €TI0
MMOHMMAaHHKE: OMMCHIBATh M XapaKTepHU30BaTh TabIuuHy0 Gopmy Ileproamueckoii cUCTEMBbI
XUMHAYECKHX DJIEMEHTOB: pa3iMyaTh MOHATHUS «TJIaBHAs Moarpymma (A-rpymma)y u «1ooouHast
noxrpynmna (b-rpynma)», mansie 1 60JbIINe MEPHObl, COOTHOCUTH 0003HAUEHUS, KOTOPBIE
HUMEIOTCSI B IEPUOINIECKOM TaOIJIUIIE, C YUCIIOBBIMHU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sapa, o0liee YMCII0 3JIEKTPOHOB U paclpeieleHue uxX
IO AJIEKTPOHHBIM CIIOSIM), OOBACHATH 00IIEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB JIEMEHTOB
Y VX COEMHEHUH B Mpe/esiaX MaJbIX TIEPHOIOB U TIIaBHBIX MOATPYII ¢ YYETOM CTPOSHHS HX
aTOMOB;

KJIacCH(PUIIMPOBATh XUMHYECKHE HIIEMEHTHI, HEOPTaHNYECKHE BEIIECTBA, XHMUYECKHAE PEAKIINU
(1o umMCIly ¥ COCTaBy yYacCTBYIOLIMX B PEAKIMU BEILECTB, 10 TEIIOBOMY 3¢ deKTy, 1o
W3MEHEHHIO CTENIeHEe! OKMCIICHUS XMMUYECKHUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CIIEUPHUECKUE XUMHUUECKUE CBOMCTBA MPOCTHIX U
CJIO’KHBIX BEIIECTB, OJTBEPIK/Iasi OMMCAHNE TIPUMEPAMH MOJICKYJISIPHBIX U HOHHBIX ypaBHEHHUI
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIH;

COCTABJIATH YPABHEHUS HIICKTPOIUTHUECKON AUCCOIMALIMHU KHCIIOT, IEJI0UEH U COJeH, OTHbBIE U
COKpAIlIEHHBIC YPABHEHUS pPeaKLUil HOHHOTO 0OMEHa, ypaBHEHUsI PEaKIUii, TOATBEPXKIAOIINX
CYLIECTBOBaHHME T'€HETHUECKOM CBA3M MEX/Y BEIIECTBAMH Pa3IMYHbIX KIaCCOB;

PacKpbIBaTh CyLITHOCTb OKUCINTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUil TOCPEACTBOM COCTABICHUS
9JIEKTPOHHOTO OajlaHca ATUX PEaKIIHIA;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTHU OT X CTPOEHUSI, BO3MOKHOCTH IIPOTEKAHHSI
XUMHUYECKHUX MPEBPALICHUN B PA3IMUHBIX YCIOBHIX;

BBIYMCIIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO J10JIIO
XMMHUYECKOT0 3JIEMEHTA 10 (GOpMYJie COEJMHEHUS, MAaCCOBYIO JI0JIIO BEIIECTBAa B pacTBOpE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHUECKON PEaKIINH;

coOIIIOIaTh MPaBUJIa MMOJIb30BAHMS XUMUYECKON TIOCY10M 1 TaOOpaTOPHBIM 000pYAOBaHHEM, a
TaKXKe MpaBuiIa 0OpaIleHus ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIUSIMHU T10 BBHITIOJTHEHHUIO
71a00paTOPHBIX XUMUYECKUX OMNBITOB MO MOJTYYECHUIO U COOMPaHMIO Ia3000pa3HbIX BEIIECTB
(amMMuaka ¥ yrieKucioro rasa);

MIPOBOJIUTH PEAKIMH, TOATBEPXKIAIOIINE KAUeCTBEHHBII COCTAaB PAa3JINYHBIX BEILECTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHI-, OpPOMUI-, HOAUA-, KapOoHaT-, pocdar-, cCHIuKaT-,
Cyab(ar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS M MOHBI U3Y4YEHHBIX METAILJIOB,
MIPUCYTCTBYIOIIUE B BOJAHBIX paCTBOpPaX HEOPraHMUECKUX BEIIECTB;

IIPUMEHATh OCHOBHBIE OIIEPALMU MBICIUTEIBHOM 1E€ATEIBHOCTH — aHAJIU3 U CUHTE3, CPABHEHUE,
0000111eH1e, CUCTEMAaTH3al1IO, BBISBIEHHE TPUUMHHO-CIIEICTBEHHBIX CBA3EH — I U3YUEeHHUs
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIIHi, €CTECTBEHHO-HAYYHbIE METO/BI IO3HAHHS —
HaOJII0IeHNe, U3MEPEHHE, MOIETTMPOBAHNE, SKCIIEPUMEHT (PEalbHbIH U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHME 110 XMMHHU 8 KJIACC

KoaunuyecTBo yacos

Ne HaumeHoBaHue pa3/iesioB U TeEM JaeKkTpoHHbIe (U(POBHIE)
Koutpoubnbie | [IpakTunueckue
n/m | NporpamMMsblI Beero odpa3oBaTeIbHbIE PECYpPChI
padoTsbI padoTsbI
Pa3nen 1. [lepeoHayabHbIe XUMUYECKHE TIOHSITHS
XumMust — BaykHasg 00J1aCTb €CTECTBO3HAHUS bu6moreka [IOK
1.1 N 5 2
U PAKTHYECKOM JIEATETLHOCTH YeIOBEKA https://m.edsoo.ru/7f41837c
but6mmorekxa [IOK
1.2 B 16 1
CHICCTEA I XHMHCCKHE peakdim https://m.edsoo.ru/7f41837c
Hroro no paszneny 21
Pa3znen 2. BaxHeiilue npeacTaBuTe/ M HEOPraHNYeCKNX BellecTB
but6mmorekxa [IOK
2.1 B .K T o 6 1
O3AYX. SHCIOPOA. LIOMITHE 0b GRCmiax https://m.edso00.ru/7f41837¢c
bu6mmoreka [IOK
2.2 B JI 8 1
OHOPOA-LIOHATHE O KHETOTaxX # cOIx https://m.edsoo.ru/7f41837c
buo OK
2.3 Bona. PactBopsl. [lonsaTHe 00 OCHOBaHUAX 6 1 1 hgp::jll(;:.eel(dzi.ru 17§41837¢
24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 11 1 bu6nmoreka [JOK
' COEMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazaeny 31

Pa3zpnen 3. Ilepuoauuecknii 3axkoH u [lepuoguyeckas cucrema xumunueckux 31emeHToB /I. U. MenneseeBa. CTpoeHne aToMOB.

Xumnueckasi CBsi3b. OKHCIUTENbHO-BOCCTAHOBHTEIbHbIE pPe€aKnuu

Ilepuoanueckuii 3akoH u [lepuonnueckas

bu6moreka [IOK

3.1 CHCTeMa XUMHUYECKHUX dnemMeHnToB J[. U. 7 httos://m.edso0.ru/7f41837¢
Mennene-eBa. CTpoeHue aToMa
3.9 Xumudeckas cBiI3b. OKHUCIMTEILHO- 9 1 bu6moreka [IOK

BOCCTAaHOBUTCIIbHBIC PCAKITUN

https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazneny

16

but6mmorexa [IOK
https://m.edsoo.ru/7f41837c¢

PesepBHOE Bpems

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

68
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TEMATHYECKOE INTAHUPOBAHHME 110 XUMHH 9 KJIACC

KounuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3jeioB U TeM (uudposbIe)
Koutpoiasbnsie | IIpakTHyeckue
n/m | mporpaMmbl Bcero o0pa3oBaTeJbHbIC
padoTbI padoTbI
pecypcebl
Pasjen 1. BemecTBo 1 XuMu4ecKkne peakunu
[ToBTOpeHue u yrnyOnaeHue 3HAaHHA bubnmnorexa [JOK
1.1 6 1
OCHOBHBIX Pa3JIejIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
DIIEKTPONUTHYECKAs JUCCOLMALIMS. bubnmnorexa [JOK
1.3 9 1 1
XUMHUECKUE PEaKIUK B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazneny 19
Paznen 2. HemeTa/uibl M UX coeTMHEHUSI
21 OO11ast XapaKTepUCTHUKa XUMHUECKUX 4 1 bub6nuorexa [IOK
' snemenToB VIIA-rpymmsl. ["amorens https://m.edsoo.ru/7f41a636
el
' PYIHBL 2P https://m.edsoo.ru/7f41a636
COCIMHEHUS
| | 1
. MEHTOB V A-TpyIIHL. T "
" by ’ P https://m.edsoo.ru/7f41a636
WX COCTMHEHUS
el R :
' ) PYTHIRL poA https://m.eds00.ru/7f41a636
KPEMHUI U UX COeAMHEHHUS
Hroro mo pazueny 25

Pa3gen 3. MeTa/uIbl M X COeIUHEHUS



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

bu6mmorexa [IOK

31 Obue cRORCTE: METAIIOR 4 https://m.edsoo.ru/7f41a636
bubmuorexa [JOK

3.2 Bakueiimme MeTamibl 1 X COSTUHEHUS 17 https://m.e dS(I)_E).ru 17§418636

Hroro mo pazaeny 21

Pasnen 4. Xumus u okpy:xamomas cpeaa

41 BemectBa u Mmatepuaiibl B KU3HU 3 bubmmnoreka [JOK

4eJIoBeKa https://m.edsoo.ru/7f41a636

Hroro 1o pazneny 3

PesepBHOE BpeMs 0 BuGmnorexa LIOK
https://m.edsoo0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 68
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ITOYPOYHOE IINTAHUPOBAHME 110 XUMHH 8 KJIACC

KoaunuyecTBo yacoB

DJIeKTpOHHbIe HH(poBbIE

Ne Jlata
Tema ypoka Kontpoasusie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3YYeHH S
padoTsbI padoTsI pecypchl
IIpeaMeT xumMuu. Pojb XUMUHU B 5KU3HU
1 qezI(leeKa. Tena u BemectBa. MucTpyKkTaxk nmo | 1 bubamorexa LIOK
TE. https://m.edsoo.ru/ff0d210c
2 IlonsaTre 0 MeTOAaX MO3HAHUSA B XUMUHU 1 bubmorexa OK
https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPHH U PUEMBI 1 1 bu6nuorexa LIOK
obparreHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
obopynoBanuem». T.P.
YucTtele BemecTBa U cMecH. CriocoObl bubmuorexa [JOK
4 . 1
paszzeneHus cmecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «PazneneHue
) mfeceﬁ (Ha HpHpMepe OUHUCTKHU nolllaapeHHoﬁ 1 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d28c8
comu)». T.P.
6 ATOMBI 1 MOJIEKYJIBI 1 Bubamorexa HOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubmuorexa [JOK
XHUMHAYECKHX 3JICMEHTOB. https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U COXKHbBIE BEIIECTBA. 1 bubamorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE. 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTABa BEIIECTB. 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d28c8
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Xumunueckas popmyia. BaneHTHOCTh aTOMOB
XUMHUYECKHX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OtHocuTeNbHAs aTOMHAs Macca. bubmuoreka [JOK
OtHocuTeIbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas qoJist XUMHYECKOT0 DJIEMEHTA B bu6mmorexa [IOK
COC/IMHCHUU https://m.edsoo.ru/ff0d350c

13 Konnuectso BemecTsa. Monb. MossipHas bubnuoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230

14 DOU3NYECKUE U XUMUYECKHUE SBICHHUS. but6mmoreka [IOK
XUMUYecKasi peaKiius https://m.edsoo.ru/ff0d37fa

15 IIpu3Haku U yciioBUs IPOTEKAHUS bubnuorexa [IOK
XHUMUYECKHX PEaKIUii https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpPaHEHMSI MacChl BEUIECTB. but6mmoreka [IOK
XUMUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Beruucnenus koauuecTBa, MacChl BEIECTBA bubmuoreka [JOK

17 .

[0 YPaBHEHHUSAM XUMHUYECCKHUX PEAKIIHit https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHYIeCKUX peaKIuit
18 (coez[HHq;HHﬂHpasnomeHm 3a1\l/:eme];m BuGmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIMKJIOMIEIUCT. O6ogmeHHe u buGmorexa [IOK
B https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIvs 3HAHHH.

20 KonTponbhas padora Nel no Teme bubmmorexa LIOK
«BemiecTBa 1 XUMUYECKUE PEAKITHI. https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CocTtaB Bo3ayxa.

21 Knci}(;po/:[ — 3JIEMEHT U TIPOCTOE Bezgecmo. bubmmorexa LIOK

https://m.edsoo.ru/ff0d448e
O30oH. Ananus K.P.
22 du3nYeCcKre U XMMUYECKHEe CBOMCTBA bubmuoreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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KHCIIOpo/1a (peaKIuu OKUCIICHHS, TOPCHHE).
ITonsTre 00 okcumax

https://m.edsoo.ru/ff0d4614

CriocoObI oryueHust KUCIopo/a B

23 J1a00paTOPHH M MPOMBIIIJICHHOCTH. brbmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
Temnmopoit 3 PEeKT XUMHISCKON PEaKIIUU,
24 MTOHSTHE O T(ff()bMOXI/IMI/I‘-IeCKOM y;I))aBHIeIHHH bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMUUECKHIX PEaKIIHsIX
TommmBo (HedTh, yroiabs U METaH).
25 3arpﬂ3He}£Heq1)303’I[}}llxa CIIOCOOBI iro BuGmuorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
[TpakTrueckas padora Ne 3 o reme
26 «I—P}OJ'Iy‘IeHI/Ie u 1Zo61z1patHI/Ie KHCIIOpoa Bubnuorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
U3y4deHue ero cBocte». T.P.
97 Bonxopon — aneMeHT 1 MpocToe BEIECTBO. bub6morexa [IOK
Haxoxnenue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 dOu3nUecKue 1 XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojiopoja. [Ipumenenune Bogopoa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KHUCTOTAX U COJIAX brbmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mosty4eHus BOAOpoO/ia B bu6mmoreka [IOK
1a00paTopHH https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 mo Teme
31 «I?Ionyqeﬂne u I206I/IpaHHe BOJIOpO/a Bubnuorexa LIOK
N ’ https://m.edsoo.ru/ff0d4f42
H3y4YeHHUE ero cBoucTe». T.P.
. . bu6mmoreka [IOK
32 MossipHblii 00bEM ra30B. 3aKOH ABOTaIpoO https://m.edsoo.ru/ffod542e
33 Brruncnenus o0bEmMa, KOTMUECTBA BEIIECTBA bubnmoreka [JOK



https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4ae2
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rasa I10 €ro U3BECTHOMY KOJIHYECTBY
BEIIIECTBA WIH 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 005EMOB ra3oB M0 ypaBHEHUIO

34 peaKIMy Ha OCHOBE 3aKOHA 00BEMHBIX bubmmorexa OK
. https://m.edsoo.ru/ff0d5708
OTHOILIEHUH Ta30B
35 duznvecKre 1 XUMHUUECKHE CBONCTBA BOJIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonstue 06 bubmuorexa [IOK
HHIMKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbllieHHbIE U
37 HelfacmmcfHHHe II;)aCTBopBI. MaICIfZOBaSI JIOJISt Bubnuorexa LIOK
https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pACTBOpE
[IpakTrueckas padorta Ne 5 mo reme
38 «IIpuroTtoBrnenne pacTBOPOB € bubmuotexa [JOK
OIpeenEHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
pacTBOpEHHOrO Bemectsay. T.P.
39 Kontponbhas padota Ne2 o teme bubmuotexa [IOK
«Kucnopoza. Bogopoa. Bomay. https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukanus, bubnmoreka [JOK
HOMeHKIaTypa. Anamu3 K.P. https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUYECKHE CBOMCTBA
41 KI/ICJ‘K)THI:IX OCHOBHBIX M aM(OTEPHBIX bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHS: COCTaB, KIaccuuKarys, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenue n XuMHUUYECKHE CBOMCTBA bubmuorexa [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarus, bubmuoreka [JOK
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HOMEHKJIATypa. https://m.edsoo.ru/ffOdfee2
45 [TonyueHnne n XMMHUYECKHE CBOMCTBA KUCIIOT Bubamorexa IOK
https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKJIATypa, CIOCOObI bu6nnoreka [JOK
46 .
MOJIyYCHHS, XUMHUYECKHE CBOWCTBA https://m.edso0o.ru/00ad9474
[Ipaktudeckast pabora Ne 6. Pemenue
47 AKCIIEPUMEHTANBHBIX 3aa4 10 TEME bubnmnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHHYECKIX https://m.edsoo.ru/00ad9b7c
coequueHuy. T.P.
48 I'enetnueckas cBA3b MEXKAY KilaccaMu bubnuoreka [IOK
HEOPraHWYEeCKUX COCTNHCHUIN https://m.edsoo.ru/00ad9a50
49 O0o001IeHre U cCcTeMaTU3alus 3HAHUH bubmmorexa LIOK
https://m.edsoo.ru/00ad9cb?2
50 O600menue u moBTopeHue. "OCHOBHBIC bubmuotexa [IOK
KJIaCChl HEOPTaHUUECKMX COCTMHEHMIA" . https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKU KIacCUPHUKAITUT Butmorexa LIOK
o1 XUMHUYECKHX 3J1eMeHTOB. [loHsTHE O rpymmax
https://m.edsoo.ru/00ad9ffa
cXoIHbIX diieMeHToB. AHanus K.P.
[Tepuonnueckuii 3akoH u [lepuoanueckas
52 cmf)TeMl; XUMHUYECKUX 3HCMCI€TO]§[ 1. . Bubnmorexa LIOK
https://m.edsoo.ru/00ada52c
Menpeneena
53 Ilepronapl, rpynmsl, MOATPYIIIILL bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubnmoreka [JOK
N3oTtons! https://m.edsoo.ru/00ada342
CrtpoeHnue 371eKTPOHHBIX 06UOJ'IO‘IeK aTOMOB BuGmorexa LIOK
55 anemenToB lleproanueckoit cuctemsr /. Y.

MenneneeBa

https://m.edsoo.ru/00ada6bc
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XapaKTepucTuKa XUMHYECKOTO JJIEMEHTA 10

bubmuorexa [IOK

5 ;_{OI; OQZi;Z:eIZBBaHep Hoppraeckol cucteme | 1 https://m.edsoo.ru/00ada824
3nauenue [leproanyeckoro 3akoHa Jijist
57 pa3BUTHS HayKH U nipakTuku. /1. . 1 bubmuorexa [JOK
MeHieneeB — y4EHbIH, MeJaror u https://m.edsoo.ru/00ada96e
rpaXKTaHUH
58 DIEeKTPOOTPULIATETLHOCTh ATOMOB 1 bubnmnorexa [JOK
XMMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
bubnuotexa [JOK
29 | Homnas xummrieckas cBssh 1 https://m.edsc]i).ru/OOadac34
60 | KoaneHTHas MOJsIpHAs XUMHUYECKas CBSI3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHast HemonsipHasi XuMu4yeckas cBsizb | 1 Bubnuorexa LIOK
https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCICHUS 1 bubmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHUCAUTENHEHO-BOCCTAHOBUTEIbHBIE peakiuu | 1 Bubnmorexa LIOK
https://m.edso0.ru/00adb076
bubmuoreka [JOK
64 OKHCIIUTEIH U BOCCTAHOBUTCIIH 1 https://m.e dS(I)_E).ru 100adb076
65 KonTponbhas pabora Ne4 o Teme 1 bubnuoreka [IOK
«Ctpoenune aroma. XuMHUYECKast CBI3b» https://m.edsoo.ru/00adb486
bubmuoreka [JOK
66 | Asams K.P. 1 https://m.edsg).ru/OOadb33c
2;- O06006111eH1Ee U TTOBTOPEHUE. 2
OBIIEE KOJIMYECTBO YACOB T1IO ITPOIT'PAMME 68
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ITOYPOYHOE IINTAHUPOBAHME 110 XUMHH 9 KJIACC

KoaunuyecTBo yacos

DJIeKTpOHHbIe HH(poBbIE

Ne Jlata
Tema ypoka Kontpoasusie | IIpakTHyeckue o0pa3oBaTe/bHbIE

n/n Bcero H3YYeHH S

padoTsbI padoTsI pecypchl
[Tepuoanueckuii 3akoH. [lepuonnueckas
pHOA pHOA bubmuorexa [IOK
1 cUCcTeMa XUMHUYECKUX 3ieMeHToB /[I. 1. 1
https://m.edsoo.ru/00adb59e
Menneneesa. Muctpykrax no Th.
3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB

2 P R 1 bubmuoreka [JOK

XUMHUYECKHX JJIEMEHTOB MEPBBIX TPEX
PERIX TP https://m.edsoo.ru/00adb6b6
MEPHOJIOB

3 Knaccudukanus m HoMeHKIaTypa 1 bu6nuorexa LIOK
HCOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4eCcKoM CBS3U U TUITBI 1 bu6mmorekxa [IOK
KPHUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Bx. KontpomnbHas padota Nel.

5 «IToBTOpeHue u yriaybieHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeoB Kypca 8 Kiaccay

6 Krnaccudukanus XUMHYEeCKUX PeaKIHid 1Mo 1 bubnmoreka [JOK
pa3nuuHbIM pu3HakaMm. Axanus Bx. K.P. https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOM

7 ca o P S 1 bubmuoreka [JOK

kuuu. [loHATHE O TOMOT€HHBIX U
pedit https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKITHIX
[ToHsITHE 0 XUMHUYECKOM PaBHOBECHH.

8 @DakTopsl, BAUAIOLINE HA CKOPOCTh 1 bubnuorexa LIOK
XUMHYECKOU PEaKIu U MOJ0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOI0 PaBHOBECHSI

9 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bu6nmoreka [JOK
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peakiuu https://m.edsoo.ru/00adcade
10 Teopust 3JIEKTPOIIUTUYECKON JUCCOLUALINY. bubmumorexa [IOK
CusbHBIE U clTa0ble AIEKTPOIIUTHI https://m.edso0.ru/00adcd68
11 HonHble ypaBHEHHS peakuil bubamoreia LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBONCTBA KUCIIOT U
12 OCHOBaHHUH B CBETE MPEACTABICHUN 00 bubmorexa OK
. https://m.edsoo.ru/00add5d8
ANEKTPOJIUTHICCKON JUCCOIHAITIT
XuMHYECKHEe CBOMCTBA COJICH B CBETE
13 MpeACTaBICHUN 00 IEKTPOTUTHIECKON BuGmuorexa LIOK
https://m.edsoo.ru/00add8b?2
JIUCCOINAITAN
14 [TonsaTe o runponuse coneu bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O0001IeHne U cUCTEMATH3AUS 3HAHUN bubmorexa [IOK
https://m.edsoo.ru/00addd12
16 [Tpaktuueckas padora Ne 1. «Pemenune bu6nuorexa LIOK
SKCIEPUMEHTAIBHBIX 3a1au». T.P. https://m.edsoo.ru/00addbfa
KonTponbsHas padora Ne2 1o Teme
17 «3JIeTII:Tp0nHTIfquKasI JUCCOLMAIN. bubmorexa [IOK
https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIH B PACTBOPaX».
OO0mmast XapaKTepHUCTHKA T'aJIOTeHOB.
18 Xngnqecxr;e CBI;ﬁCTBa Ha IIpUMepe XJiopa. Bubamorexa IOK
https://m.edsoo.ru/00addfe2
Anamns K.P.
Xnopooaopoa. CossiHas KHCIIOTa
19 XI/IMII?I‘ICCITI/I: CiOﬁCTBa nonyquI/Ic; bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 [TpakTrueckas padora Ne 2 o Teme bubnuoreka [IOK

«lTosmydyeHue COITHON KUCIIOTBI, U3Y4YEHUE

https://m.edsoo.ru/00ade348
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eé coctB». T.P.

Breraucnenus 1o YPaBHCHUAM XUMHYCCKUX

21 €aKIIMii, eClii OJIMH U3 PEareHTOB JaH B Bubnuorexa LIOK
Pealtiiit, ! P A https://m.edsoo.ru/00ade488
H30BITKE
OO6m1as xapakTepucTuka 351eMeHToB VI A- bubmuotexa [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
A .
53| Homaenme copu s o commmmn biGorera LIOK
5 P vﬂ https://m.edsoo.ru/00ade64a
npupojie. XMMHYECKHE CBONCTBA CEpBI
24 CepoBonopo, cTpoeHue, PU3NIECKUe 1 bubnuotexa [JOK
XUMHYECKHE CBOIMCTBA https://m.edsoo.ru/00ade802
O .C ,
25 qusecioie ximccrce ofictsa biGmorera LOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XVUMUYECKUE PEaKIIHH, JICKAIINE B OCHOBE
0
| s s e
P ] . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCTMHCHUSIMU CEPhI
97 BrrunciaeHne MaccoBoii 10U BBEIXO1a Bbu6mmoreka [JOK
MPOJYKTa peakiuu https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTEepPUCTUKA JIEMEHTOB V A-
28 rpynmnsl. A30T, pacipOCTpaHEHHUE B bubnuoreka [IOK
npupojie, GU3NIEeCKUue U XUMHYCCKUE https://m.edsoo.ru/00adeea6
CBOICTBa
AMMuak, ero pu3nyecKrue 1 XUMHUIECKHE bubmuorexa [JOK
29 .
CBOWCTBA, IMOJIyYECHHE U TIPUMCHEHHE https://m.edsoo.ru/00adf004
30 [TpakTrdeckas padora Ne 3 o Teme bu6nmoreka [JOK
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«ITomyueHne ammMuaka, U3y4eHue ero
cBoucTB». T.P.

https://m.edso0.ru/00adf180

A3OTHas KUCOTa, e€ pusnueckue u

bu6nmoreka [JOK

31 XHUMHYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U CONEH
32 aMMOHMUS B KAY€CTBE MUHEPAIbHBIX bubnmoreka [JOK
ynoopeHuii. XUMHUYECKOE 3arpsi3HCHHIE https://m.edsoo.ru/00adf518
OKPYXKArOIIeH Cpeibl COEAMHEHUSIMH a30Ta
®docdop. Oxeua pochopa (V) u
33 Q)ocgof))Haﬂ KI/ICHJ'I((l))Ta (bq)pll)m(qez:lcne " BuGmuorexa LIOK
o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, ITOTyICHHE
HcnonszoBanue ¢pocdaToB B KaUueCTBE
34 MHUHEpaJTbHBIX yﬂ(l())6p(£HHﬁ. 3arpsi3sHEHUE Bubnuorexa LIOK
. https://m.edsoo.ru/00adfc20
MIPUPOTHON cpebl pochaTamMu
VYraepon, pacnpocTpaHeHHUE B IPUPOJIE, bubnmoreka [JOK
35 .
busznyecKre U XUMHUYECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraepoja, ux Gu3ndeckue u
XHMHYCSCKHE CBOMCTBA. DKOJIOTHUCCKHIE bu6mmorekxa [IOK
36
po0JIeMbl, CBS3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yraepoza (IV)
37 VYronbHas KUCIOTA U €€ COJIU Bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
[Tpaktuueckas padota Ne 4 o Teme
38 "[losryueHne yriaekucioro rasa. bubmmorexa LIOK
KauecTBeHnHas peakuus Ha kapOoHAT-HOH". https://m.edso0.ru/00ae027¢e
T.P.
39 [TepBoHavabHBIC TTOHATHS 00 bubmuotexa [JOK

OpraHN4YCCKUX BCIICCTBAX KaK O

https://m.edso0.ru/00ae054e
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COEJIMHEHUSX yTiepoaa

40 Kpemuuii u ero coenvnenus Bubamorexa IOK
https://m.edsoo.ru/00ae080a
[TpakTuueckas pabota Ne 5. Pemenue
41 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6mmorexa [IOK
«BakHeiiie HeMeTalTbl U KX https://m.edsoo.ru/00ae0bf2
coenuHeHus». T.P.
42 KoHnTtponbHas pabota. «BakHelimme bu6nnoreka [JOK
HEMETAIUIBI U UX COEIUHEHUS https://m.edso0.ru/00ae0e18
OO6m1as XapaKTEePUCTUKA XUMHUYECKUX
3JIEMEHTOB — MeTaJuIoB. MeTamueckas
43 CBA3b M METaJUINYECKasi KPUCTAIITHNYECKAS bubmorexa LIOK
} . https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOWCTBAa METAIIJIOB.
Ananus K.P.
XUMHYECKUE CBOMCTBA METAJIOB.
44 DNEKTPOXUMHUYECKHN PsiJ] HAMIPSKESHHIA bubmorexa LIOK
https://m.edso0.ru/00ae1156
METaJJIOB
OO6m1re crnocoObl MOTYyYEeHUS METAJIJIOB.
CnnaBbl. Boruncnenus o ypaBHeHUSIM bubnuoreka [IOK
45 .
XUMHUYECKHX PEaKIni, €ClIi OIUH U3 https://m.edso00.ru/00ae1156
pPEareHToB COACPKUT MPUMECH
46 ITonsiTHe 0 KOPPO3UM METAIIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 [enounie MeTamtb! https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUJIBI HATPUS U KaJTHSI bubmorera [IOK
https://m.edsoo.ru/00ae14b2
49 [[lenouHo3emMenbHBIE METAILIIBI — KAJBLIUN U bu6nmoreka [JOK
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Maruui https://m.edsoo.ru/00ae15e8
50 Baxxnenmme coeTMHEHNS KaJIBITHUA bubmmorexa [IOK
https://m.edso0.ru/00ae15e8
51 JKEcTKkoCTh BOIBI U CIIOCOOBI €8 bu6nmoreka [IOK
yCTpaHEeHUs https://m.edso00.ru/00ae1886
2 | toreorm st o buGmoexa LIOK
yerpasers”, T.P. https://m.edso0.ru/00ae1886
53 O0001IEeHNe U cCUCTEMATA3ALNAS 3HAHUNA ﬁ:ig:jll(;nweliiziorﬁ 100861468
54 ASTOMHHI bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U bubnuotexa [JOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
5 Keseso https://m.edsg).ru/Oan1d86
57 Oxcuapl, THAPOKCUBI 1 comu xkenesa (II) n bubmuotexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
Bbu6mmoreka [JOK
o8 O0o0uerHe  HOBTOPCHHE. https://m.edscﬂn.ru/OanSdeS
[TpakTuueckas padora Ne 7. Permenue
59 AKCTIEPUMEHTAIBHBIX 33124 110 TEME bubmuotexa [JOK
«Baxueinme MeTamIbl ¥ MX COSTUHEHHUS. https://m.edso0.ru/00ae3de8
T.P.
Brruucnenus mo ypaBHeHUSIM XUMHYECKUX
60 peaKluii, €CJIM OJIMH U3 PEareHTOB JaH B but6mmoreka [IOK

M30BITKE UK COICPIKUT TIPUMECH.
Briunciiennsa MmaccoBOM OJIU BBIXOAA

https://m.edso0.ru/00ae1750
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MIPOJIYKTA PEAKIINU

bubmuoreka [JOK
61 Obobuierne i NOBTOpeHHe. 1 https://m.edso0.ru/00ae1750
62 Kontponbhas paborta Ne4 mo teme 1
«Baxxneimme MeTamibl ¥ UX COCIUHEHUS.
63 BemectBa 1 MaTepHaiibl B IOBCEIHEBHOM 1 bubmmorexa LIOK
Ku3HU yenoBeka. Ananmmns K.P. https://m.edso0.ru/00ae3f50
64 XUMHUECKOE 3arpsi3HEHUE OKPY KAt 1 bu6nnoreka [JOK
cpesl https://m.edsoo.ru/00ae4270
65 PoJib XMMHHM B peIIEHNH 3KOJOTUYECKUX 1 bubmmorexa LIOK
npobiem https://m.edsoo.ru/00ae4270
66 bu6mmoreka [IOK
06006 . 1
ODHICHIE 1 TOBTOpeHie https://m.edsoo.ru/00ae0d0a
bubmuorexa [JOK
o7 Obobuerie u HopTOpeiHe. 1 https://m.edsoo.ru/00ae0d0a
bubmuorexa [IOK
68 06006 . 1
ODHICHHE I TOBTOpeHie https://m.edsoo.ru/00ae0d0a
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ151 YYEHUKA

* Xumus, 8 knacc/ ['abpuensn O.C., Octpoymos N.I'., Cnagkos C.A., AKIIMOHEPHOE
obmectBo «M3narenscTBo «IIpocBemieHne)

* Xumus, 9 knacc/ I'abpuensu O.C., Octpoymos U.I'., Cnaakos C.A.,

AxrmmmonepHoe obmectBo «M3narensctBo «IIpocsemnienue)

tabnuuel: [lepuonnyeckas cucremMa xumudeckux snemeHTos 1. U.

Memnpeneesa, TabauIa paCTBOPUMOCTH, SIEKTPOXUMHUUECKHUN P HANIPSKEHUS
Merauios.

METOIAUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

AnukGeposa JIL.}O. 3anumarensnas xumust Mocksa: «ACT_ITPECCy, 2002 rox

I'yzeit JI.C. CypoBuesa P.I1. Xumusi: Borpocsl, 3amaun, yrnpaxaeHuss Mocksa: «J[poday,
2002 roxg

I'yzeii JI.C. Copokun B.B. Cyposuesa P.I1. Xumus 8 kitacc Mocksa: «Jlpodar, 2002 rox
I'yzeit JI.C. Copokun B.B. Cyposuesa P.I1. Xumus 9 xnacc Mocksa: «Ipoda», 2002 rox
Kyssmenko H.E. Epemun B.B. Coopauk 3amau mo xumun MockBa « Onukc 21 Bex», 2003
roj

Onprun O. 3aHUMaTeIbHbIE ONBITHI MO0 XUMUK MockBa: «JleTckas nurepatypa», 2001 roa
Crenun b.JI. Anmuk6eposa JI.IO. 3anumaTensabie 1 3¢ (EKTUBHBIE OMBITHI IO XUMUHU
Mocksa: «/Ipoday,

2002 roxg

Xomuenko I'.I1. Xomuenko W.I". COopHHK 3a/1a4 1T0 XUMHH JIJIS1 TTOCTYIIAIOIINX B BY3bI
Mocksa. : «HoBas BosHay, 2001 rox

Xomuenko W.I'. COopHUK 3a/1a4 110 XUMHH JIJIs1 CpeIHEH mKkoasl MockBa: «HoBas BosiHay,
2001 ronx.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://www.alhimik.ru IIpencraBnensl pyOprKH: COBEThI AaOUTYPUCHTY, YUUTEITIO
XMMUH, CIIPABOYHUK (OYeHb OOJIbIIast MoA00pKa TaOIHII U CIIPABOYHBIX

MaTepHAJIOB), BECeasi XUMHsI, HOBOCTH, OJIMMITHAJIbI, KyHCTKaMmepa (Macca MHTEPECHBIX
HUCTOPUYECKUX CBEJCHUN).

2. http://www.hij.ru XXypnan «Xumus u )KHu3Hb» TIOHITHO U 3aHUMATEIHHO
pacckasbpiBaeT 000 BCEM HHTEPECHOM, YTO MPOUCXOANT B HAYKE M B MUPE, B KOTOPOM
MBDKHBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHbIi KypHAT « XUMUKH 1
XUMUS», B KOTOPOM IIPEICTaBIEHO MHOKECTBO

OTIBITOB 110 XUMHH, 3aHUMATEIBHON WH(MOPMAINH, TIO3BOJISIFOIIEH YBICUh YICHUKOB
HKCHEPUMEHTAJIBLHOMN YacThIO MIPEeIMETA.

4. http://c-books.narod.ru BceBo3moskHas urepaTypa o XMMHH.

5. http://www.drofa-ventana.ru M3BecTHOE U31aTEbCTBO YUSOHOM JIUTEPATYPHI.
HoBUHKMHAYYHO-TTOMYJISIPHBIX U 3aHUMATEIbHBIXKHUTTIOXUMHH.

6. http://1september.ru XypHan nist yaureneit 1 He TOnbKO. bonbioe Koin4ecTBo
paboT y4EeHUKOB, B TOM YHUCIIC U UCCIIEI0BATEIbCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOJIBHBINA OPTAT CO
CCBUIKaMH Ha 00pa30BaTeIbHbIC CAUTHI 110 XUMUH.

8. www.periodictable.ru COOpHUK cTaTeil 0 XUMHUYECKUX HJIEMEHTAX,

WUTIOCTPUPOBAHHBINA HKCIIEPUMEHTOM.
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