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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1o XMMHM Ha ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJIEHA Ha OCHOBE
TpeOOBaHUN K pe3y/ibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHOIl MpPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanust, npeacrasieHHbx B ®I'OC OO0, a Takxke Ha OCHOBE (enepalbHON pabodel mporpaMMel
BOCIIUTAHMS U C YUETOM KOHIICTILIMU TpernofaBaHus y4eOHOTo mpeameTa «XHUMUs» B 00pa3oBaTelbHbBIX
opranusanusax Poccuiickoit denepanumn.

[IporpamMmMa no xumuu Ja€T MpecTaBiICHUE O LEsIX, o0IIel cTpareruu oOydeHus, BOCIUTAHUS U
pa3BUTHs OOYYAIOUIMXCS CPEACTBAMH Y4eOHOIO IMpEeaMeTa, yCTaHABIMBAeT 00s3aTelNbHOE NMPEIMETHOE
coJiepKaHue, MpeaycMaTpUBAET PaclpeAesIeHUe €ro Mo KjaccaM U CTPYKTYPUPOBAHHE IO pas3zeliaM U
T€MaM MpOrpaMMbl IO XUMHH, OINPEAENAET KOJUYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKU
CoJlepKaHUs, PEKOMEHAYEMYIO IOCIEAOBATEIbHOCTh M3YYEHUST XUMHUU C YYETOM MEXIPEIMETHBIX M
BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOrO Mpolecca, BO3PACTHBIX OCOOCHHOCTEH OO0yJaromuxcs,
orpezensieT BO3MOXKHOCTH TpeaMeTa IJs pealu3aluu TpeOoBaHUil K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHON MPOTpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHWs, a TaKkKe TPeOOBaHWH K
pe3ynbrataM OOydeHHUsi XMMHHM Ha YpOBHE IleJied W3Y4YeHHs IMpeAMETa U OCHOBHBIX BHUIOB Y4eOHO-
MO03HABATEIBHON JESTEILHOCTH 00YUYaIOMIErocs 0 OCBOCHUIO yU4EOHOTO COIEPIKAHMSL.

3HaHHEe XUMHH CIY>KUT OCHOBOH i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIErocs, €ro
NPEJCTaBICHUN O MaTepHaJbHOM EIWHCTBE MHpPA, BAXHYIO POJb HUIpaOT (GOopMHpYyeMble XHMHUEH
MIPEJICTABJICHUS O B3aMMOIPEBPAIICHUSIX SHEPTUHN U 00 3BOJIOIUH BEIIECTB B MIPUPOJIE, O MYTIX PEIICHUs
JI00ANBHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUILEBON U
9KOJIOTMYECKOi 6e30macHOCTH, MPoOIeM 3APaBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealu3allid BO3MOXKHOCTEW MJisi CaMOpPa3BUTHS U (POPMHUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ 001mel u (QyHKIMOHALHOW TPaMOTHOCTH;

BHOCHT BKJIaJl B ((OPMUPOBAHKE MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH 00YyJaromuxcsi, HaBbIKOB
X CaMOCTOSITENIbHOM Y4eOHOHl NesTeNbHOCTH, 3KCHEPUMEHTAIbHBIX U MCCIEI0BAaTEIbCKUX YMEHUH,
HEOOXO/MMBIX KakK B IIOBCEIHEBHOM JKU3HHU, TaK U B MPO(ECCHOHANBHOMN NesITeIbHOCTH;

3HAKOMUT CO CHenu(UKON HAy4HOrO MBILIUICHHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IVIAJAa HA
€IMHCTBO MPUPOJBI M YEIOBEKa, SIBJISETCS OTBETCTBEHHBIM 3TalioM B (OPMHPOBAHUU E€CTECTBEHHO-
Hay4YHOM rPaMOTHOCTH O0yYaroUInXcs;

CocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOLIEHHMS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOIHUECKOE 00pa30BaHUE 00ydarOIUXCsl.

JlaHHBIe HampaBJeHUs B OOYUYEHUM XUMHH O0ECIEUMBAIOTCS CHEeUU(UKON copepikaHus ydeOHOro
IpeMeTa, KOTOPBIM SBISETCS MEeJarornuecky aJaTHPOBAHHBIM OTpaKeHHUEM 0a30BOM HayKH XMMHUU Ha
OIIpeAEIEHHOM JTare €€ Pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHMs OpPHUEHTUPOBAH HAa OCBOEHUE
00y4aroIMMHUCS CUCTEMBbl NEPBOHAYAIBHBIX MOHATUH XHMHMH, OCHOB HEOPraHWYECKOH XUMHU MU
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CtpykTypa cofep:kaHusi MporpaMmbl 0 XUMHUH CPOPMHUPOBAaHA HA OCHOBE CHCTEMHOTI'O MOJIX0Aa K
e€ n3yuennro. CoaepkaHue CKIaAbIBACTCS U3 CUCTEMBI TOHATUNA O XUMHYECKOM 3JIEMEHTE U BEIECTBE U
CHCTEMBI MOHATUN 0 XMMUYECKOH peakuuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbI IO MPUHILIUITY
ITOCJIEI0BATEIBHOTO PA3BUTHS 3HAHNI HA OCHOBE TEOPETUUECKUX MPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHMSI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— MpeCTaBJIEHU 00 ANIEKTPOTUTHUECKON AUCCOIMAIIMH BEIIECTB B pACTBOPAX.

Teopernueckne 3HaHMUs pacCMaTPUBAIOTCS HA OCHOBE SMITMPUYECKH TIOJTYYEHHBIX U OCMBICIIEHHBIX
(akToB, pa3BUBAIOTCS MOCIIEOBATEILHO OT OJTHOTO YPOBHSI K APYTOMY, BBITIOJHAS (PYHKIUHA OOBSICHEHUS



U MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHMS] U TOJIy4YEeHUS
M3y4aeMbIX BEILECTB.

OcBoeHHE TPOTpaMMBI TI0O XUMHH CIOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHUS O XUMUYCCKOM
COCTABJISIFOLIEH HAy4YHON KAPTHUHBI MUpPA B JIOTHKE €€ CUCTEMHOUN MPUPOJbI, IEHHOCTHOTO OTHOIIEHUS K
HAay4HOMY 3HAaHMIO M METOJlaM TMO3HaHMs B Hayke. M3ydeHHe XMMHUMU NPOUCXOIUT C MPHUBJICUCHUEM
3HaHUHN W3 paHee M3YYCHHBIX YY€OHBIX NpeaMeToB: «OKpykaromuid Mupy», «bruonorus. 5—7 Kiaccel» u
«®Dusuka. 7 Kmacey.

[Ipy u3ydyeHUH XUMHUHM TPOUCXOAUT (OPMUPOBAHUE 3HAHUU OCHOB XHMMHUYECKOM HAYKH Kak
00JacTH COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTHUYECKOW MEATETHbHOCTH YEJIOBEKa M KaKk OJHOTO U3
KOMITOHEHTOB MHPOBOM KyJIbTYpbl. 3ajaya y4eOHOro mpeaMeTa COCTOMT B (POPMHpPOBAHHHM CHUCTEMBI
XUMHYECKUX 3HAHUUH — BAXHEUINMUX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETHUECKUX TIOJOKCHHH,
JOCTYMHBIX 0000IIEHNIT MHUPOBO33PEHUECKOIO XapakTepa, si3blka HAYKH, B MPUOOLICHHMH K HAyYHBIM
METOJIaM TIO3HAHUS TP HM3yYECHUH BEHIECTB U XUMHUYECKUX peakiuii, B (OPMHUPOBAHUM U PA3BUTHUU
MO3HABATENIBHBIX YMEHUN M MX MPUMEHEHUH B Y4eOHO-IIO3HABATEIIbLHON U y4eOHO-HCCIIEI0BaTEIbCKOM
NEeSITeTbHOCTH, OCBOEHUH TTpaBuJiI 0€30MacHOr0 0OpallleHusl C BEIIECTBAMU B TOBCEHEBHOM KU3HH.

[Ipyu u3ydeHnn XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl BaXKHOE 3HAUEHHUE TIPUOOpEH
TaKue 1NN, KaK:

— (GOopMUpOBaHHME HWHTEIIEKTYallbHO pa3BUTOM JIMYHOCTHU, TOTOBOW K CaMOOOpa30BaHHIO,
COTPYJHHYECTBY, CaMOCTOSATEIbHOMY MPUHATUIO PEIICHUHM, CIIOCOOHOW adanTHUPOBATHCS K OBICTPO
MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

—  HaAmNpaBIIEHHOCTh OOYYCHHMSI Ha CHCTEMaTHYeCKoe MPHUOONICHHE OO0yJarolMXcs K
CaMOCTOSITENTLHOM TO3HABATENbHOM JESATETbHOCTH, HAyYHBIM METOJaM MO3HaHUs, (OPMHUPYIOLIUM
MOTHUBALIMIO M Pa3BUTHE CITIOCOOHOCTEHN K XUMUU;

— oOecriedeHHe  YCJIOBHM, CIIOCOOCTBYIOIIMX  MPHOOPETEHUI0  OOYYAlOIIMMHKCS  OIbITa
pa3HOOOpa3HOW JIEATENBHOCTH, TIO3HAHUS H CAMOIIO3HAHUS, KJIFOYECBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs PA3IMUHBIX BUIOB JESATEIHHOCTH;

— (popmupoBanue o01IeH (YHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM 4YHCIIE
YMEHUI OOBSICHITh U OLIEHUBATH SBICHUS OKPY)KAIOIIET0 MUPA, UCTIOIB3Ys 3HAHUS U OIBIT, TOTy4YeHHBIE
MPU M3YYCHUM XUMUH, NMPUMEHATh WX TMPU PEIICHUU TPOOJIEeM B TMOBCETHEBHOW >XH3HU WU TPYHAOBOU
NEeSATEIbHOCTH;

— (opmupoBanue y 0Oy4arOMUXCAd TYMaHUCTUYECKUX OTHOIICHWM, MOHMMAHHUS IIEHHOCTH
XUMHUYECKUX 3HAHWM AJ BBIPAOOTKU KOJOTHYECKH IEIeCO00pa3HOro MOBEIEHUSI B OBITY M TPYIOBOU
NESTETLHOCTH B IEJISIX COXPAHEHHUS CBOETO 37I0POBbS U OKPYKAIOIICH MPUPOTHOU CPEIbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M CAMOBOCIHTAHUIO Ha
OCHOBE YCBOCHHS OOIIEYETOBEUECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Tpoduis u
HAMPaBIEHHOCTH JAIbHEHIIIETO 00YUCHHSI.

OO0miee 4YKCIIO YacoB, OTBEIEHHBIX JUISI W3Y4eHUs XMMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusl, cocTaBiuseT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HeZleN0), B 9 kimacce — 68 yacos (2
gaca B HEJICIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJOBEKA. XMMHS B CUCTEME HayK. Tena W BeUlecTBa.
duznueckue CBOWCTBA BEIIECTB. ArperarHoe coctosHue BemiecTB. [loHATHE 0 MeTonax IMO3HAHUS B
xuMuu. Yncreie BemecTBa U cMecu. CrocoObl pa3ieieHus: CMeceid.

ATOMBI U MOJIEKYJbl. XUMHUYECKUE 3JeMEHTbl. CUMBOJIBI XUMHYECKUX 31eMeHTOB. [IpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢opMyna. BajneHTHOCTP aTOMOB XHMHUYECKHUX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcUTeNbHAs aromMHas Macca. OTHocuTenbHas MOJIEKYJsipHas macca. MaccoBas
JI0JI1 XUMUYECKOI'O 3JIEMEHTA B COCIMHEHUH.

KomunyectBo BemecrBa. Monbs. MomnspHas macca. B3auMoCBs3bp KOJIMYeCTBa, MAacChl M 4HCIA
CTPYKTYPHBIX €IMHHUII BetlecTBa. Pacy€rsl mo hopMynamMm XUMUYECKHX COETUHEHUI.

Ou3nyeckue U XUMUYECKUE SBJICHUSA. XUMHUUYECKasi peaklus U €€ NMpU3HAKU. 3aKOH COXpaHEHUS
Macchl BeHIeCTB. XuMHUYeckHe ypaBHeHUs. Kiaccudukamus XUMHYECKMX peakuuid (COeAMHEHUS,
pa3NoKeHus, 3aMeleHus1, 0OMEHa).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMUYECKOH MOCY/I0H, paBUIaMu padOTHI B TAOOPAaTOPUH U MPUEMaMU 00paICHHUS
c JnabopaTopHbIM OOOpyJOBaHMEM, H3yYeHHE M ONHCaHWe (PU3MUYECKUX CBOWCTB 00pa3loB
HEOPTraHMYECKUX BEIECTB, HaONMOJeHHE (PHU3MUECKUX (IUTABICHHE BOCKA, TAassHUE JIb/a, PACTUPaHUE
caxapa B CTYIIKe, KUTIEHHUE U KOH/ICHCAIUS BO/Ibl) U XUMUYECKHX (TOpEeHHE CBEYH, TPOKATTMBAHUE METHON
MIPOBOJIOKM, B3aUMOJCHCTBME MeJa C KHUCIOTOW) SIBJICHHWM, HAONIOJEHHE M OIKCAHUE TPU3HAKOB
MPOTEKAHUS XUMUYECKUX PEAKIHi (pa3okeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPHUIOM
Oapus, paznoxenue ruapokcuaa meau (I1) mpu HarpeBaHuM, B3aMMOICHCTBHE JKejIe3a C PpaCTBOPOM COJIU
menu (II), uzydyenue crocoOoOB pazzieneHus cMeceil: ¢ MOMOUIbI0 MarHuTa, GUIbTPOBaHKE, BbIIAPUBAHUE,
TUCTHIUISILMS, Xpomarorpadus, MpOBEACHHE OUYMCTKU IOBAPEHHOW COJIM, HAONIOJEHHE M ONHUCAHME
pE3yJIBTaTOB NPOBENEHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MaccChl, CO3JAAHHME MOJEJeH
MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHUYECKHX BellecTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — aneMeHT u npocToe BeriecTBo. Haxoxaenue
KHCJIOPOAa B MPUPOJIe, GU3NUECKHUE U XUMUYECKHe cBoWcTBa (peakiuu ropenust). Oxcuabl. [Ipumenenue
kucinopona. CrnocoObl TOMy4yeHHUs KHCIOopoaa B J1abopaTOpuu U IMpoMbIIIeHHOCTH. Kpyrosopot
Kucaopoaa B npupoze. O30H — aoTponHas MOAU(UKALUSA KUCIOPOa.

TemnoBoit  >PdexkT XUMUYECKOW peakluH, TEPMOXUMHUYECKHE ypaBHEHUS, 0JK30- U
SHAOTEPMHUUYECKUE peakUMU. TOIUIMBO: yroip M MeTaH. 3arps3HEHUE BO3/yXa, YCHUJIIEHHE NapHUKOBOIO
addexra, pazpylieHue 030HOBOTO CIIOSI.

Bonopon — snemeHT M mpoctoe BemecTBo. HaxokaeHue BOAOpOAa B MpUpoje, (pU3HUEcCKue U
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CIIOCOObI nmomydeHus. Kucnotsl u conu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckne cBOMCTBa BOJIbl. Boga kak pactBoputenb. PacTBopbl. HachlllieHHbIE M HEHACHIIIIEHHbBIE
pacTBopel. PacTBopuMOCTh BelecTB B BojAe. MaccoBas A0Js BEIIECTBA B PacTBOpE. XUMHYECKHE
cBorictBa BoAbl. OcHOBaHuA. Ponb pacTBOpOB B IpHUpOAE M B KHU3HM 4YeloBeKa. KpyroBopor BOIbl B
IIpUpoE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccupukauus  Heopranumueckux — coenuHeHud.  Oxcupael.  Knaccudukanms — oKcuIoB:
cosieoOpasymomne (OCHOBHBIE, KHCIOTHBIE, am@oTepHble) U HecosneoOpasyroue. HomenknaTtypa
okcu10B. du3nueckre U XUMUYEcKre cBoicTBa okcruoB. [lonydyenne okcuaos.

OcnoBanust. Knaccudukanus ocHoBaHMI: MIENOYM U HEPACTBOpUMbIE OCHOBaHMs. HomeHkiaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loslydeHne oCHOBaHUH.



Kucnorsl. Knaccudukanus kuciaor. Homenknarypa kuciaor. @U3HuecKue 1 XMMUYECKHE CBOHCTBA
kucinot. Psang aktuBHoctu metauioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkinarypa coneil. @u3nuecknue U XuMudeckue cBoiictsa cosieil. [lonydyenue coneit.

['eneTnyeckas CBSI3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COECIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIlpe/ieJIeHHe COJIepKaHusl KHUCIOpoJa B BO3JyXe, IoJlyueHue, coOupaHue,
pacro3HaBaHHE M U3yYCHHE CBOWCTB KHCIOPOa, HAOIIOICHHE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOAOM
U YCJIOBHSI BOSHUKHOBEHMSI U MPEKpaleHus] ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3laMi OKCHUIOB U
ONMCaHWE WX CBOMCTB, MOJlydeHHE, COOMpaHUe, pAClO3HABAaHME W W3YyYEHHE CBOICTB BOAOPOAA
(ropenue), B3aumozeiictBue Bojgoporaa ¢ okcugom wmeau (II)  (BO3MOXXHO  HWCHOJIB30BaHUE
BUJICOMATEPHAJIOB), HAOOIeHHE 00Pa3I0B BEIIECTB KOJINYECTBOM | MOJIb, MCCIIeI0BaHHE 0COOEHHOCTEH
pacTBOPEHMS BEILIECTB C PA3JIMYHOM PaCTBOPUMOCTHIO, MPUTOTOBIEHHUE PACTBOPOB C OIpPEACIEHHOU
MacCOBOM J10JIei paCTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBUE BOJIbI C METAJJIaMU (HAaTPUEM U KaJbIIEM)
(BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPUANIOB), HCCIEA0BaHHWE OOpa3l0B HEOPraHWYECKUX BEIIECTB
Pa3NIUYHBIX KJIACCOB, HAOIIOJEHUE M3MEHEHHUS! OKPACKU WHAWKATOPOB B PACTBOPAaX KUCIOT M IIEIOYCH,
uzydueHue B3aumozeictBus okcuga memu (II) ¢ pacTBopom cepHOM KHUCIOTBHI, KMCIOT C METajulaMu,
peakuuil HeUTpaIn3aluy, MoJy4eHHEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OHOI0 METajlla JPYyruM
13 PacTBOpa COJIM, PELIEHUE SKCIEPUMEHTANIBHBIX 33]1a4 10 TeMe «Ba)xHelue Ki1acchl HEOPraHM4EeCKUX
COCIMHEHUI.

IMepuonuyeckuii 3axkon u Ilepmoaumyeckass cucrema xuMuUdeckux 3iementoB JI. MW
MenpeneeBa. CrpoeHue aTroMoB. Xumuueckass cBfi3b. OKHCIMTE]IbHO-BOCCTAHOBUTEJIbHBIE
peakuun

[TepBple TOMBITKM KiIacCH(PHUKAIMN XUMHUYECKHX JJIeMEHTOB. [loHSATHE O Tpynmax CXOIHBIX
AJIEMEHTOB (IIENIOYHbIE W IIEJIOYHO3EMETbHBIE METAJUIbl, TaJOr€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEPHbIE OKCUABI U TUIAPOKCUIBL.

[Iepuonnueckuii 3akoH. Ilepuoauueckas cucrema xumMuueckux anemeHtoB [[. 1. Menneneesa.
Koportkonepuoanast u anmuuHonepuoHas ¢opmbl [lepuonnyeckoil cucteMbl XMMHUYECKUX 3J€MEHTOB /1.
N. Menneneesa. [lepuoas! u rpynnel. @U3NUecKuil CMBICH MOPSAKOBOIO HOMEPA, HOMEPOB NEpHOJA U
IPYMIbI AJIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX szaep. M3orombl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
o0oouek atoMoB mepBbIX 20 xumMudeckux aeMeHToB [lepuommyeckoit cuctemsr J[. . Menneneesa.
XapakTepuCcTUKa XHMHUYECKOIO 3JIEMEHTa 10 ero nojoxkeHuto B Ilepuogmueckoin cucreme . .
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHMMHUYECKUX 3JEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOIAM.

3nauenue Ilepuognueckoro 3axkoHa u Ilepuoanueckoil CUCTEMBI XMMHUYECKHUX JJIEMEHTOB JUIS
pa3BuUTHS HayKu U npakTuku. [. 1. MeHeneeB — yu€HbIN U rpakJaHUH.

Xumudeckas cBsizb. KoBaneHTHast (MonisipHas M HEMOJSIPHAs) CBSI3b. DIEKTPOOTPUIIATEIHHOCTh
XUMHUYECKHX IeMEHTOB. MIOHHas CBS3b.

Crenenp oxuciaeHus. OKHCINTENbHO-BOCCTAHOBUTENBHbBIE peakuuu. [Iporecchl OKHCIEHHS WU
BOCCTaHOBJIEHUSA. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe oOpas3lOB BELIECTB METAUVIOB M HEMETAJJIOB, B3aMMOJEHCTBUE THUAPOKCHIA LUHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEd, MPOBEICHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX pEaKUil (TOpeHue, peakuu pa3ioKeHUs, COSTUHEHMS).

Mesicnpeomemmunie céazu

Peanmu3anus MeXIpeaMETHBIX CBA3EH NMPU M3YYEHUM XMMHHM B 8 KJIAcC€ OCYIIECTBIISECTCA 4Yepes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSATHH, SBISIONINXCS CUCTEMHBIMH
JUISL OTJEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OO01mue ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAYYHBIN (akT, TUIIOTe3a, TEOPUs, 3aKOH, aHAIU3, CHHTE3,
KJIacCUUKaIUs, MePUOAUNIHOCTh, HAOJIIOCHUE, SKCICPHUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJCIb,
SIBJICHHE.

dusnka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIUJI, H30TOIbI, PaJHOaKTHBHOCTD,
MOJICKYJIa, SJIEKTPUYECKUI 3apsij, BEUIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHE BEIECTBA, ras,
bu3rYecKre BETMYUHbI, €IUHHUIIBI H3MEPEHHUS, KOCMOC, TUIAHETHI, 3BE3.1b1, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadust: armochepa, ruapochepa, MHHEPAIbl, TOPHBIC MOPOJIbI, IMOJEC3HBIC HCKOIAeMbIE,
TOIUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peaKIusi

Ilepnonnueckuit 3akoH. llepuonnueckas cucrema xumuueckux annemeHTtoB [[. M. Menneneesa.
CrpoeHue atomMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB XHMMHYECKHUX 3JIEMEHTOB IEPBBIX TPEX
NEpPUOJIOB, Kajus, KajblUMs M MX COECIUHEHUI B COOTBETCTBHUM C IIOJIO)KEHHEM D3JIEMEHTOB B
Ilepuonuueckoil cuctemMe U CTPOEHUEM UX ATOMOB.

CrpoeHue BellecTBa: BUJIbI XMMHUYECKON CBA3H. THUIBI KPUCTANIMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOMCTB BEILLIECTBA OT TUIA KPUCTATUIMYECKOHN PEIIETKU U BUJa XMMUYECKOH CBSI3U.

Knaccudukanys u HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB. XUMHYECKHE CBOICTBAa BELLIECTB,
OTHOCALIMXCS K pa3IMYHbIM  KJjaccaM HEOPraHMYeCKUX COCIMHEHWH, TeHeTH4ecKas CBA3b
HEOpPraHUYECKUX BEIIECTB.

Knaccupukanus XUMHYECKMX peakUuidl MO pasiMYHbIM HOpHU3HAKaM (IO YUCIYy U COCTaBy
YUYACTBYIOUIMX B PEAKIMU BEIIECTB, 1O TEIUIOBOMY 3P (EeKTy, M0 HM3MEHEHHUIO CTEIEHEH OKHCIICHUS
XMMUYECKHX 3JIEMEHTOB, 10 OOpaTMMOCTH, MO Y4YacTHUIO KaTajau3aTropa). DK30- M 3HIOTEpPMHUYECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[lonatue o ckopocT Xxumuueckol peakuuu. [loHsTne 00 o00paTUMBIX U HEOOpPAaTHUMBIX
XUMHUECKUX peakiusax. [IoHsATHe O TOMOTeHHBIX W TeTeporeHHbIX peakuusx. [lonsrtue o kartanuse.
IlonsaTie 0 XMMUYeCKOM paBHOBeCUHU. DaKTOpHI, BIUAIOIIME HAa CKOPOCTh XMMHUYECKOW peakUuu U
M0JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  JJEKTPOHHBIM  OaJaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C
HCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust 37IEKTPOTUTUUECKON TUCCOLUALUU. DIEKTPOIUTHI U HEIJIEKTPOIUTH. KaTHOHBI, aHHOHBI.
MexaHu3M AMCCOLMAlMK BEIECTB € Pa3jIMYHBIMM BUAAMHM XUMUYECKOW cBs3u. CTeneHb AMCCOLUALNH.
CusibHBIE U CJTa0bIe DJIEKTPOJIUTHI.

Peakiium noHHOro oOMeHa. YclnoBHS NpPOTEKaHMS peaKkUUid MOHHOrO oOMeHa, MOJHbIE H
COKpalI€HHbIE HOHHbIE YypaBHEHHMs peakuuil. CBoWMCTBa KHCIOT, OCHOBAaHMW U CcoJieH B CBeTe
NPEJCTaBICHUNA 00 3JIEKTPONUTHYECKOM nucconuanuu. KauecTBeHHble peakuuu Ha HOHBL. [loHsATHE O
TUAPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJIEISIMU KPUCTAJUIMYECKUX PEUIETOK HEOPraHUYECKHX BELIECTB — METAJIOB U
HeMeTalyioB (rpaduTa W anMasa), CJIOXKHBIX BELIECTB (XJIOpHAa HATpHs), UCCIEIOBaHHE 3aBUCUMOCTH
CKOPOCTM  XUMHYECKOW peakIuu OT BO3ACHUCTBUA  pa3iMuHbIX  (AKTOpOB, HCCIEAOBaHUE
AJIEKTPONPOBOJIHOCTH PAacTBOPOB BEHIECTB, IpoOllecca JUCCOLMALMU KHCIOT, LIEJOYed U coJsed
(BO3MOKHO HCIIOJIb30BaHME BHJIEO MAaTEPHANIOB), MPOBEIEHUE OIBITOB, WUTFOCTPUPYIOLIUX MPU3HAKU
NpOTeKaHMUs peakuil MOHHOro oOMmeHa (oOpa3oBaHHME OCajKa, BBIACICHHE raza, oOpa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (ropeHne, peakiuu
pa3oXKEeHUs, COECIMHEHUs), DPACIIO3HABAHWE HEOPraHWYECKUX BEUIECTB C IIOMOIIBI0 KadeCTBEHHBIX
peaxkiuii Ha HOHBI, PEeLIEHHE SKCIIEPUMEHTANIBHBIX 3a/1au.

HemeTtayibl 1 MX coeIHHEHUA



OOmiast xapakTepucTUKa TrajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIC CTEHECHU
okucaeHus. CtpoeHue u GU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOTCHOB. XMUMHYECKUE CBOMCTBA
Ha IIpUMepe XJopa (B3auMOIEHCTBUE C METAJUIAMM, HEMETAJlJIaMHU, 1ieno4amu). Xioposogopo. ConsgHas
KHCIIOTa, XMMHUYECKHE CBOMCTBA, IMOJIydeHUe, mpuMeHeHue. JleiicTBue XJiopa M XJIOPOBOAOpOJAa Ha
OpraHM3M uesoBeka. BaskHelnye XJI0puIbl U UX HaXOXKIACHUE B IPUPOJE.

OO6mas xapaktepucTtuka 3J1eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHBIE
crerieHn okucieHus. CtpoeHue M (U3NYECKHE CBOMCTBAa MPOCTBHIX BEIIECTB — KHUCIOPOAA M CEPHI.
AmnoTponiHble  MoIu(pUKAMM KHCIOpOJa U cephl. XUMHUYecKue cBoicTBa cepbl. CepoBomopof,
cTpoeHue, (U3NYECKHe M XHMMHUYeCKHe CBOHCTBA. OKCHIBI Cephl KaK TMPEACTABUTEIN KHCIOTHBIX
okcuaoB. CepHasi KuCIIOTa, pU3NYECKHE M XMMHUYECKHE CBOWCTBA (OOIIME Kak MpeaCcTaBUTElNs Kiacca
KUCIOT W crenuduueckue). XUMUYECKUE PpEeaKkIuH, JIeXKallie B OCHOBE IMPOMBIIUICHHOTO crocofa
MoJiyuyeHusi cepHoil kucnothl. [Ipumenenue cepHoil kucnotbl. CoOJM CEPHOM KHUCIOTHI, KaueCTBEHHAas
peakius Ha cynbdar-uoH. HaxoxaeHnue cepbl U e€ coequHEHUI B Mpupoae. XUMHUUYECKOE 3arps3HCHHE
OKpY>KaroIlel cpeapl COCAMHEHUSMU Cepbl (KHCIOTHBIC J0XKIU, 3arps3HEHHE BO3AyXa U BOJOEMOB),
CTIOCOOBI €T0 MPEI0TBPAILICHHS.

OO6mias xapakTepucTuka 3MeMeHTOB VA-rpymnmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE
CTETIEHN OKHCICHHs. A30T, pacHpoCTpaHEHHWE B NpUpoAe, (PHU3MUECKHe W XHUMHYECKHE CBOWCTBA.
KpyroBopor a3zota B mpupome. AMMHUAK, €ro (U3NYECKUE U XUMHUYECKHUE CBONCTBA, MOJyYCHHUE H
npuMeHerrne. Coim aMMOHUS, WX (HU3UYECKHE M XUMHYECKHE CBOWCTBA, NMpuMeHeHHne. KadecTBeHHas
peakius Ha MOHBI aMMOHUsS. A30THasl KUCJIOTa, €€ moiyueHue, PU3nYecKue U XUMUYECKHE CBOWCTBA
(oOmme Kak TMpencTaBHTENsl Kilacca KHCIOT W cnenuduueckue). Mcrmonp3oBaHHE HUTPATOB M COJEH
aMMOHHS B KayeCTBE MMHEPAIbHBIX yHoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKPYXKAIoIleH cpenbl
COCMHEHUSIMH a30Ta (KHCJIOTHBIC JIOKIH, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Docdop,
anotpornneie Mogudukanuu dochopa, pusmdeckne n xumuueckue coiictBa. Okcun ¢ocdopa (V) u
dbochopHas kucnora, GpuU3MIeCKUe W XUMHUYCCKHE CBOMCTBa, moyryueHue. Mcmonbp3zoBanue ¢ocdaror B
KaueCTBE MHUHEPAIbHBIX YI0OpEHUH.

O6mras xapaktepuctuka 35eMeHTOB [V A-rpynmbl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTePHbBIE
CTENEeHU OKHCIEHMs. YTIIEPO, aJUIOTPOINHbIE MOAM(UKALINY, PACIPOCTPAaHEHHE B IpUpOAe, pu3nueckue
U XUMHUYecKHe cBoicTBa. Ancopoums. KpyroBopor yriepoma B mpuposae. Okcuubl yriaepoja, HUxX
¢u3nyeckue M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha KHMBBIE OPraHU3MbI, MOJYYEHHE U IMPHUMEHEHHE.
DKoJjoru4eckre npodiemsl, cBI3aHHble ¢ okcuaoM yriepoaa (IV), runoresa riobaibHOrO MOTEMICHUS
KJIMMaTta, NapHUKOBBIN 3¢ (deKT. YToibHas KUCIO0Ta U €€ COlM, UX (PU3NYecKre U XUMUYECKUe CBOMCTBRa,
nojiyueHue u npumeHeHue. KauectBenHas peakuus Ha kapOoHaT-uoHbL. Mcronb3oBanue kapOOHATOB B
OBITY, MEMIIMHE, TIPOMBIIIUIEHHOCTH U CETbCKOM XO3sIHCTBE.

[lepBoHayasbHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAaX KaK O COEIMHEHUSX yriepojaa (MeTaH,
3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, TIIUIEpHH, YKCYCHast KucioTa). [TpupojHble HICTOYHUKH YTIIEBOJOPOI0B
(yroiab, mnpupoAHbli Tra3, HEPTb), NPOAYKTHl HX IepepadoTku (O€H3MH), HUX poib B OBITY U
NPOMBIIIICHHOCTH. [IoHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: XKUpaX, OesKax, yrieBoJax — M MX
poJIu B )KM3HM YesnoBeka. MaTepuaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COEAUHEHH.

Kpemuuii, ero ¢usnueckue m XMMHUYECKHE CBOMCTBA, MoiiyueHHe M HpuMeHeHue. CoeluHeHHs
KpemHusi B mnpupozge. OOmue mnpezacraBieHuss o0 okcunae kpemHus (IV) um xkpemHHEBOH KHCIIOTE.
Cunukatel, X HMCIOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHelue cTpouTenbHble MaTepuabl:
KepaMHKa, CTEKJIO, IIeMeHT, O0eToH, xkene300eToH. [IpoGiembr 0€30MacHOTO0  MCIOJIb30BAHUS
CTPOUTEJIbHBIX MaTE€PHUAIOB B TIOBCEIHEBHOM KHU3HHU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHCIOTBHI, MpPOBEIEHHE
KAueCTBEHHBIX peaKlUMid Ha XJOPUA-UOHBI W HAOJIOJIEHWE MPU3HAKOB HX TMPOTEKaHMS, OMBITHI,
oTpaxkaromue (U3NYECKHe W XHUMHUYECKHE CBOWCTBA TAJIOTEHOB M UX COEIUMHEHUH (BO3MOXKHO
UCIOJIb30BaHNWE  BHJIEOMATEPHANIOB), O3HAKOMJIEHME ¢ o0pasllaMu XJOpPUAOB  (TAJIOT€HU[OB),
O3HAKOMJIEHHE C 0Opa3lamMu cepbl U €€ COeTUHEHUSIMHU (BO3MOXKHO MCIOJIb30BaHHUE BUIEOMATEPHAIIOB),
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HaOIoeHNe Tpolecca OOYITMBaHMs caxapa MOJ ACWCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI,
M3y4eHNEe XUMHUYECKUX CBOMCTB pa30aBICHHONW CEPHOMN KHCIIOTHI, MPOBEJCHNE KAaUeCTBEHHOM peaKIuu Ha
cynb(haT-uoH ¥ HaONIOJeHUE TpU3HAKAa €€ MPOTCKaHWs, O3HAKOMJICHHE C (PU3NYCCKUMH CBOWCTBAMU
a3oTa, hocdopa U UX COeAMHEHUN (BO3MOXKHO MCIOJIB30BaHHE BUACOMATEPUAIOB), 00pa3iaMHu a30THBIX
u (ochopHbIX ymoOpeHul, moiaydeHue, coOMpaHue, paclo3HaBaHWE W W3YYCHHE CBONCTB aMMUaKa,
MIPOBEJICHUE KAUeCTBEHHBIX peakuuii Ha WOH aMMOHMS U ¢ocdar-HOH U U3yUYEHUE IMPU3HAKOB HUX
IIPOTEKAaHUs, B3aUMOJAECUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTBI C MEAbI0  (BO3MOXKHO
HCIOJIb30BaHUE BUJCOMATEPHUAIOB), W3YYCHHE MOJeNiell KPUCTAIIMYECKUX PEIIETOK anMasa, rpadura,
¢bymiepeHa, 03HAKOMJICHHE € MPOIIECCOM aACOPOIMH paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, COOMpaHue, pacro3HaBaHHE M U3yUYE€HUE CBOMCTB YTJIIEKHCIOrO
rasa, MpoBEJCHUE KaueCTBEHHBIX pEaKIMil Ha KapOOHAT M CUJIMKAT-MOHBI M M3YyUYECHHUE MPU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJIEHHE C  TPOAYKIMEH  CHWIMKAaTHOM  MPOMBIIUIEHHOCTH,  pELICHue
AKCIIEPUMEHTAIIbHBIX 3a/a4 10 Teme «BakHeille HeMeTallIbl U UX COCTUHEHUS.

MeTaJuibl M UX COeIMHEHUS

OO6mrast xapakTepUCTUKA XUMHUYECKHUX SJIEMEHTOB — META/VIOB HAa OCHOBAaHWU MX TOJIOKEHUS B
[lepuonnueckoil cucreme xumuueckux anemeHToB J[. M. MengeneeBa u crpoeHust atomoB. CTpoeHue
MeTauioB. MeTanyeckas CBSI3b M METaUIMUecKas KpUCTaUTMYecKas pemiéTka. DIEKTPOXUMUYECKUN
psaa HampspKeHHH MetauioB. Du3uyeckue M XUMHUYecKHe cBoicTBa MeTaioB. OOmue crnocoOsl
notydeHus: MeTaiioB. [IoHSATHE O KOPPO3UU METAILIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
Crnagsl (CTallb, 4YyT'YH, JIOPATIOMUHUM, OpOH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.

[[lenoynble MeTauibl: MoOJIOKEeHHE B Ilepuomumueckoil cucremMe XUMHYECKHUX 3jieMeHToB [l .
MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOXJeHHe B mpupoje. dusnueckne U XMMHUYECKHE CBOMCTBA (Ha
npuMepe Hatpus U Kayus). OKCUJIBI U TUIPOKCUIBI HATPHS U Kanus. [I[puMeHeHne menouyHbIX METaLIOB
U UX COCOUHEHNH.

[[lenoyHO3eMENBHBIE METAUIBl MArHUM W KajdblMii: moJioxkeHue B Ilepuomnueckoin cucreme
xumuyeckux 3nemeHToB JI. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAX0XI€HHUE B Ipupojie. Puznueckue
U XUMHYECKHE CBOWCTBA MarHus W Kaiblus. BaxkHelinne coenuHEeHUs] KalblHs (OKCHI, THAPOKCHI,
comu). JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AsromunMit: ionoxkenue B [lepronnueckoit cucreme xumuueckux 3nemeHtoB [[. Y. Menneneena,
CTPOEHHUE aToMa, HaxoXAeHue B mpupoje. DPusnyeckue M XUMUYECKHME CBOMCTBA aTOMHUHUSL.
AM@oTepHbIe CBOMCTBA OKCHJIA ¥ TUIPOKCUA ATTIOMUHUS.

Kenezo: nmonoxenue B Ilepuonnueckoit cucrteme xumudeckux sneMmeHtoB [[. M. Menneneena,
CTpPOEHHE aToMa, HaxoXJeHue B mpupojae. duzmyeckne U XUMHUYECKHE CBOMCTBa kene3a. OKCHIBI,
ruapokcuabl u conu xenesa (I1) u xenesa (II), ux cocras, cBoicTBa U OTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3laMi METalIOB M CIUIAaBOB, MX (U3UYECKUMHU CBOWCTBAMHU, H3y4YCHHE
pe3yiIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEU
B3aMMOJICHCTBHUS OKCHJA KaJbLIUS M HATPUS C BOAOH (BO3MOXKHO HCIOJH30BAHUE BUICOMATEPUATIOB),
WCCTIEIOBAaHUE CBOMCTB KECTKOM BOJBI, TIpollecca TOPEHHS IKejle3a B KHCIOPoJe (BO3MOXKHO
WCIIO0JIb30BaHUE BUIEOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUs KAU€CTBEHHBIX PEaKIMi Ha MOHbBI: MarHus,
KaJIbIIMS, allOMUHMS, 1TMHKa, xkene3a (1) u xenesa (II1), menu (1), HabmroneHne u omMcaHue MPOIECCOB
OKpalllMBaHUsl IJIaMEHH HWOHAMHM HATpus, Kauusg UM  Kaublus (BO3MOXKHO  HCIIOJIb30BAHHE
BHJICOMATEPHAJIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TMIPOKCHAA AIFOMUHUS U TUIPOKCHUIA ITMHKA,
pelIeHne SKCIepUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHellne MeTauibl U UX COSUHEHUSD.

XuMHus M OKpyKamoLmas cpeaa

BemectBa u Marepuansl B MOBCEIHEBHOM JKU3HU YenoBeka. bezonacHoe MCHob30BaHUE BEIIECTB
Y XUMUYECKUX Peakiuii B ObITy. [lepBas moMoIs Npyu XUMHUYECKHUX 0KOTaX U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHE OKpYXKaromiel cpeapl (TmpeaenbHas JOMyCTHMas KOHIICHTPAIUs
BemecTs, ganee — [1/1K). Ponbs xumun B perieHun 3KOJIOTHISCKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:



M3y4eHHe 00pa3IloB MaTepUAIOB (CTEKIIO, CIIJIaBbI METAILIOB, MTOJIMMEPHBIC MaTepUaIbl).

Meostcnpeomemnvwie ceasu

Peanuzarust MeXnpeAMETHBIX CBA3EH NMPH M3YUYCHHH XUMHHM B 9 Kiacce OCYIIECTBIISIETCS depe3
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHATHH, SBISIONIMXCS CUCTEMHBIMU
JUTSL OTJICIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO011ue ecTeCTBeHHO-HAYYHbIC TIOHATHS: Hay4HbII (akT, TUIoTe3a, 3aKOH, TeOpHUs, aHAJIU3, CUHTE3,
KJIacCU(UKALUS, TEPUOANYHOCTD, HAOIOJICHUE, YKCIIEPUMEHT, MOJICIUPOBAHUE, MU3MEPEHHE, MOJICNb,
SIBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHsI, MaTEpUaJIbL.

®dusnka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOMbI, PaJUOAKTUBHOCTD,
MOJIEKYJa, OJJIEKTPUYECKUH 3apsii, IPOBOJHUKH, IMOJYHPOBOJAHUKH, IUDIEKTPUKU, (POTOIEMEHT,
BEIIECTBO, Teno, OOBEM, arperaTHOe COCTOSHHE BEUIECTBA, Tra3, pacTBOp, PacTBOPUMOCTH,
KpUCTAJTINYECKasi pemérka, CIUIaBbl, (U3MYECKUE BEIMYMHBI, EAUHHUIIBI H3MEPEHUs, KOCMHUYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CONHIIE.

buonorus: dorocunTes, napixaHue, Ouocdepa, sKocHcTeMa, MHHEpajbHbIe yI0OpeHMUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

l'eorpadusa: atmocdepa, ruapocdepa, MHHEpaIbl, TOPHbIE MOPOABI, IOJIE3HBIE HCKOMAEeMEbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIbTATDI

JIM9HOCTHBIE PE3yNIbTaThl OCBOCHUS MIPOrPAaMMBbI OCHOBHOTO O0IIIEro 00pa30BaHMsI JOCTUTAIOTCS B
Xo7ic OOy4YCHHs] XUMHH B CIMHCTBE YYEOHOH W BOCIHMTATEILHOW NEATEIHHOCTH B COOTBETCTBHH C
TpaauIIMOHHBIMU pOCCHﬁCKHMH COOUOKYJIbTYPHBIMU W JYXOBHO-HPABCTBCHHBIMH I CHHOCTSMH,
MPUHATHIMU B OOIECTBE MPABUIIAMH M HOPMaMH ITOBEICHUS M CITIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOpPa3BUTHUS U COLUATM3AIUN 00yJarOIIIXCSI.

JIMYHOCTHBIE PE3yabTAThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
IIO3UTUBHBIX HECHHOCTHBIX OpI/ICHTaL[I/If/’I H paClIMpCHUC ONbITa ACATCIIBHOCTU HA eé OCHOBE, B TOM 4YHUCJIC B
YacTH:

1) naTpruoTHYeCKOro BOCUTAHUS:

[IEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYpPHOMY, HCTOPHYECKOMY W HAyYHOMY
HacCJICAUI0, IIOHUMAaHHus 3HA4YCHUA XUMHUYECKOU HAayYKH B JXU3HHU COBPEMCHHOI'O O6HICCTB3., CHOCO6HOCTI/I
BJIAJIETh JIOCTOBEPHOM WH(POpPMALMEH O TEpPEelOBbIX JTOCTH)KCHUSIX U OTKPBITHSIX MHPOBOH |
OTCYECTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

MpEACTABJICHUA O COUMAJIbHBIX HOPMAaX W IMpaBHJIaAX MCKINYHOCTHBIX OTHOILIEHUN B KOJIJICKTUBCE,
KOMMYHUKATHBHOH  KOMIIETCHTHOCTH B  OOIIECTBEHHO TIOJIC3HOH, y4eOHOMCCIIEeIOBATEIbCKOH,
TBOPUYECKON M JPYruX BUJAX JACATEILHOCTH, TOTOBHOCTH K Pa3sHOOOPa3HOW COBMECTHOW NEATEIHHOCTH
IpU  BBINOJHCHUU YUYEOHBIX, ITO3HABATEIBHBIX 3a/la4, BBIIOJHCHUUM XHUMHYECKHX OSKCIIEPUMEHTOB,
CO3JaHuN y‘~IC6HI)IX IMPOCKTOB, CTPECMIICHHA K B3aMMOIIOHMMAHHWIO W B3aWMOIIOMOIIHX B IIPOLICCCC STOU
y4eOHOU JIeATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IOBEJACHHWE W TIOCTYIKH CBOUX TOBAapHUIICH C
MMO3UIIMHU HPABCTBCHHBIX U ITPABOBBIX HOPM C yLIéTOM OCO3HaHUuA HOCJIG[[CTBI/If/'I IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O MO3HAHUS:

MHPOBO33PEHUYECKHE IPEACTABIICHUS O BEIIECTBE M XUMHYECKOW PEaKIWH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABISIONINE OCHOBY JJISi TOHUMAaHUS CYITHOCTH HAYYHOH
KapTUHBI MHpa, MPEACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTHA MPUPOJbI, B3aUMOCBA3AX
YeloBeKa ¢ MPUPOTHON CPeloil, O POk XMMHHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEI;

IMO3HAaBATCIbHBIC MOTHBbBI, HAIIPABJICHHBLIC HA IMOJTYYCHHUEC HOBBIX 3HAaHUHU 1O XUMHH, HCO6XO)II/IMBIG
Ui OOBSICHEHHS HaONI0aeMbIX TMPOIECCOB U SBIEHUM, TMO3HABATEIbHOW, WH(OPMALMOHHOW U
YUTATEIbCKON KYyJIbTYpPhl, B TOM YHCII€ HaBBIKOB CaMOCTOATEIbHOW pabOThl C Y4EOHBIMH TEKCTAMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHHUECKUMHU CPEICTBAMU HH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYeHWI0O W TIO3HAHWIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW U HCCIENOBATENbCKONW NIEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YEHHS B ajbHEHIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUEC HNCHHOCTU XHU3HH, OTBETCTBCHHOI'O OTHOIICHHA K CBOCMY 310POBBIO, YCTAHOBKHU Ha
3I0pOBBI 00pa3 >KU3HH, OCO3HAHWE TMOCIEJICTBUN M HENPUATHE BPEIHBIX MPUBBIUEK (YMOTpeOseHus
QJIKOTOJIs, HAPKOTHUKOB, KYPEeHHS ), HEOOXOAMMOCTH COOJIOICHUSI TTPaBUII 0€30MMaCHOCTH TIPH 0OpaIieHun
C XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS

MHTEPEC K MPAKTHUYECKOMY M3YUEHHUI0 MPOECCHl U TPpyAa pa3IudHOrO pojia, YBAXKECHUE K TPYAY H
pe3yJibTaTaM TPYAOBOW AESATEIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUW T10
XUMHH, OCO3HAaHHBIM BHIOOP WHAMBHUIYAJTBLHON TPACKTOPHUH MPOIOIKEHHUS 00pa3oBaHUS C Y4ETOM
JIMYHOCTHBIX HHTEPECOB H CIIOCOOHOCTH K XHUMHHU, O6HI€CTB€HHI)IX HHTEPECOB H HOTpe6HOCTeI>i,
yCIenuTHoW MpodeccuoHalbHON NeATEeNhbHOCTH M Pa3BUTUS HEOOXOIUMBIX YMEHHM, TOTOBHOCTH
aJIalITHPOBATHCA B TPodecCHoHAIBHOM cpejie;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:
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HKOJIOTHYECKHU I1eJIeco00pa3HOe OTHOILICHHE K MPHUPOJE KaK MCTOUYHUKY JKU3HU Ha 3emiie, OCHOBE
e€ CyIIeCTBOBAHUS, MOHMMAHUE IIEHHOCTH 3/0pOBOr0 M 0€30IacHOro o0pa3a >KU3HU, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (HU3NYECKOMY W TCHUXHYECKOMY 370POBbIO, OCO3HAHHE LIEHHOCTH
coOJII0IcHHUsT TpaBuil 0€30IIaCHOTO MOBEACHMs IpU padoTe C BEIIEeCTBAMM, a TAKKE B CHUTyalMsX,
YIPOXKarOLUX 3J0POBBIO U JKU3HU JIIOCH;

CIOCOOHOCTH INPHUMEHATh 3HAHUA, MOJIydaeMble NPU HM3YYEHUU XHUMHUH, U1 pELIeHus 3a71ad,
CBA3AHHBIX C OKPYXKAIOIIEW NPUPOAHOW CPENOH, Ul NOBBILICHHUS YPOBHS 3KOJIOIMYECKON KYJIBTYpBI,
OCO3HaHMs IIOOATBHOTO XapakTepa HKOJOTMYECKUX MpoOsieM M IMyTed HX pelleHHs [OCPEACTBOM
METOJ0B XHMHH, JKOJOTMYECKOIO MBIIUICHUs, YMEHUS DPYKOBOJICTBOBATbCA WM B II03HABATEIBHOM,
KOMMYHHMKaTUBHOW U COLIMAIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pe3yJAbTaTOB  BBIIENAIOT 3HAYUMblE s (OPMHUPOBAHUSA
MHUPOBO33pEHUS OOIIEHAYYHbIC MMOHATHS (3aKOH, TEOpHs, MPUHIIUI, TUTIOTE3a, (PAKT, CUCTEMa, MPOIIECC,
HKCHEPUMEHT U JIPYroe.), KOTOpbIe MCIOJB3YIOTCSA B E€CTECTBEHHO-HAYYHBIX YUEOHBIX IpeIMeTax U
MIO3BOJISIFOT HAa OCHOBE 3HAHUN M3 3TUX MPEIMETOB (POPMHPOBATH MPEACTABICHUE O LEIOCTHOW HAyYHOU
KapTMHE MHpa, U YHHUBepcaJbHble Yy4eOHble JeHCTBHsS (IIO3HABaTelIbHbIE, KOMMYHUKATUBHBIE,
peryIsSTHBHBIE), KOTOpble o00ecneunBalOT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
IUTAHUPOBAHUIO U OCYILLECTBICHHUIO YUeOHOH 1S TeTbHOCTH.

Ilo3naBaTenbHBIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBbie Joruyeckue aeiicTBus:

YMEHHUs HMCHOJIB30BaTh INPUEMBI JIOTUYECKOIO MBIIUICHUS P OCBOCHUM 3HAHUM: PaCKpBIBATh
CMBIC]T XUMHYECKUX HOHATUH (BBLACIATh UX XapaKTE€pHblE NPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
APYTUMH TOHATHSMH), HCIIOJIIb30BaTh MOHATHS S OOBSCHEHHS OTIEIbHBIX (DAKTOB W SIBJICHHH,
BbIOMPATh OCHOBAHUS U KPUTEPUU IS KIACCU(PHUKALMM XMMHUECKUX BEIIECTB M XUMHUECKUX PEAKIIMH,
YCTAHABIIMBATh IPUYUHHO-CIEICTBEHHBIE CBA3M MEXAY OOBEKTaMH H3Y4YEHMs, CTPOUThH JIOTUYECKHE
paccyxaeHus (MHyKTUBHBIE, 1eJyKTUBHBIE, 10 aHAJIOTHH), J1eJ1aTh BBIBObI U 3aKIIIOUECHUS;

yMEHHE MpPHUMEHSITh B IIpollecce TIIO3HAHMUA NOHATHUS (IpeIMETHble U METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIOIb3yeMble B XUMHHU, IPe0OPa30BbIBATH IIMPOKO MPUMEHSIEMbIE
B XMMHH MOJEJIbHBIE MPEICTaBICHUSI — XUMHUUECKUN 3HAaK (CHMBOJI 3JIEMEHTA), XUMUYecKast Gpopmysa u
ypaBHEHHE XMMHMYECKONH pEaKIMU — MpU PELIeHUH Yy4yeOHO-TIO3HaBaTEJIbHBIX 3a/ad, ¢ Y4ETOM ATHX
MOJICJIBHBIX IIPEJCTaBICHUN BBIBIATh M XapaKTEPU30BaTh CYHIECTBEHHbIC INPHU3HAKH HW3Y4aeMbIX
O0OBEKTOB — XHMMHUYECKHMX BEIIECTB M XHUMHYECKUX pPEAKIMH, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEACTBEHHBIE CBSA3H U IPOTUBOPEUNS B U3y4aeMbIX IIPOLIECCAX U SIBJICHUSX.

ba3oBble uccienoBarebCKue 1eHCTBHA:

YMEHHUE HCIIOJIb30BATh IOCTABJICHHBIE BOIPOCHI B KaYECTBE MHCTPYMEHTA IO3HAHHUs, A TAKXKE B
KayecTBE OCHOBBI i1 (OPMHMPOBAHUS THUIIOTE3bl [0 TPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYKJICHUH;

npuoOpeTeHre OmbITa MO IUIAHUPOBAHMIO, OpraHU3allid M NPOBEIEHUIO YUYEHHUYECKUX
SKCIIEPUMEHTOB, yYMEHHE HaONI0JaTh 3a XOJOM IIpOLecca, CAMOCTOSTEIBbHO IMPOTHO3UPOBATH €r0
pe3yabTar, (GOpMyIHpPOBaTh OOOOIIEHUS U BBIBOJABI 10 pe3yabTaTaM MNpPOBEAEHHOIO OIbITA,
UCCIIETOBaHMsI, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PAa3IMYHBIX BUJOB U (popm
NPEJCTAaBICHUS, MOJIYYaeMYI0 M3 pa3HbIX WCTOYHMKOB (HAyYHO-TOMYJISIpHAS JIMTEpAaTypa XMMHUYECKOTO
coJiep>KaHusl, CIpaBOYHbIE TT0coOust, pecypchl HTepHETa), KpUTHUECKH OIIEHUBATh MPOTHUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OpPMAIIHIO;

yYMEHHE TPUMEHSATh pPa3IWYHbIE METOJbl W 3alpochl MpU TOUCKE U 0TOOpe MHpoOpMaluu M
COOTBETCTBYIOLIMX JAaHHBIX, HEOOXOIMUMBIX Ul BBINOJHEHHS Y4eOHBIX M TO3HABATENIbHBIX 3a/ay
OnpeAeNéHHOro TuMa, MpUOOpeTeHHe OmbiTa B 00JIaCTH  HMCHOJIb30BAaHUS  HHPOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBIAJCHUE KYJIbTYpPOH aKTUBHOIO MWCIIOJIB30BAHUS Pa3IUYHBIX
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MIOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BHIOMpATh ONTHUMAaIbHYIO (popMy mpescTaBieHus MH(OpMAIUHU U
WUTIOCTPUPOBATh pellaeMble 3aJauyd HECIOKHBIMU CXE€MaMH, JIuarpamMmamu, JIpyruMu (opmamu
rpaduKu 1 UX KOMOMHAIMSIMH;

YMEHHE HUCII0JIb30BaTh U aHATU3UPOBATH B IIpoliecce Y4eOHOM U HCCIe0BaTEIbCKOM IeATEIbHOCTH
MHGOPMALIMIO O BIMSHUHM TPOMBIIIJICHHOCTH, CEJICKOTO XO3MHWCTBAa M TPAHCIOPTa HA COCTOSHUE
OKpY>Karolle MpUpOHON CPEIbI.

KoMMyHHUKaTHBHbIE YyHHBepcaJlbHble Y4eOHbIe JelicTBUA:

YMEHHUS 3aJlaBaTh BOIPOCH (B X0J€ JAMayiora W (WiW) TUCKYCCHH) MO CYIIECTBY OOCYKIaeMoun
TeMbI, POPMYIMPOBATH CBOM MPEATI0KEHUSI OTHOCUTEIILHO BHIMOJIHEHUS MPEIOKEHHON 3a/]auu;

YMEHHS TPEACTaBIATh MOJYYCHHBIE PE3yJbTaThl MO3HABATEIBHOM JESTENBHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JeNIaTh MPE3EHTALUIO PE3YyIbTaTOB BBHINOJIHEHUS XMMUYECKOTO 3KCIIEPHUMEHTa
(;1abGopaTtopHOro oOImbITa, J1a6OpaTOopHONM pabOThl MO MCCIEAOBAHUIO CBOWMCTB BEIIECTB, Y4EOHOTO
IIPOEKTA);

yMEHHSI y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW IIO3HABATEIbHOM U
MCCIIEIOBATEIILCKON JICSITEIPHOCTH MPH PEIICHHH BO3HHKAIOMIMX IMPOOJIIEM Ha OCHOBE y4€ra OO0IINX
MHTEPECOB U COrJIacoBaHHWs mo3uiuil (oOcykaeHusi, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBD»,
KOOpJMHAIMSI COBMECTHBIX JEHCTBHH, OINpeleleHne KPUTEPUEB IO OICHKE KadecTBa BBITOJHEHHOMN
paboThI U ApyTHUE).

PeryasiTuBHbIe yHHBepcaibHbIe Y4eOHbI€ AelicTBHUA:

YMEHHE CaMOCTOSITENIbHO OMNpPENesTh LEeMH JCSITeNbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTH, BBHIOMpaTh Hamboiee
s¢dhekTHBHBIE CIOCOOBI PElICHUs YUYeOHBIX U MO3HABATENbHBIX 3314, CAMOCTOSITEIbHO COCTABIISATh WU
KOPPEKTUPOBATh MPEIIOKEHHBIM AJITOPUTM JACUCTBUM IIPU BBIIOJIHEHUH 33JaHUNA C YY4ETOM IOJIyYEHUS
HOBBIX 3HAHUM 00 WH3y4aeMbIX OOBEKTaxX — BEUIECTBAX U PEAKIUAX, OLEHUBATH COOTBETCTBHE
MOJyYEHHOTO pe3ylibTaTa 3asBICHHOW LEJNH, YMEHHE HCIONb30BaTh W AHAJIU3UPOBATH KOHTEKCTHI,
npesiaraéMble B YCIIOBUU 3aJaHHM.

MNPEIMETHBIE PE3YJbTATHBI

B cocTaBe npeaMeTHBIX pe3ylIbTaTOB MO OCBOCHUIO 00S3aTEIBHOIO COJIEPKaHMsI, YCTAHOBIEHHOTO
JTaHHOM (enepanbHOl padodeil MporpaMMoO, BBIIETISIOT: OCBOSHHBIE O0yYarOIIMMUCS HayYHbIE 3HAHUS,
YMEHHS U CIIOCOOBI AeHCTBUI, BU/IbI AEATEIBHOCTH O MOJTYYEHUIO HOBOT'O 3HAHUS, €r0 HHTEpIpeTallly,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIIHSIX.

K koH1y o0yuyeHus B 8 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 6a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
Cc(OPMHPOBAHHOCTH y OOYJAFOIINXCS YMEHUH:

- PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IMOHSTHH: aTOM, MOJIEKYJIa, XUMHUECKUI 3JIEMEHT,
MPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, CMeCh (OJHOPOAHAS W HEOJHOPOJHAs), BAJCHTHOCT,
OTHOCUTENIbHAsI aTOMHAas W MOJEKYJsipHas Macca, KOJIMYECTBO BEIEeCTBA, MOJIb, MOJIIpHas Macca,
MaccoBasi JI0JIsI XMMUYECKOTO JIEMEHTa B COSIMHEHHH, MOJISIPHBIA 00BEM, OKCH, KUCIOTa, OCHOBAHHUE,
COJIb, JEKTPOOTPULIATENIBHOCTh, CTENIEHb OKHCICHHSI, XUMHUECKasl peaKiys, KIacCUupHUKaIMs peakuuii:
pEeaKkIMi COCTMHEHUS, PEaKIHH pPA3JIOKEHUs, PEaKIMH 3aMeIIeHUs, peaknuu oOMeHa, JK30- H
SHIOTEPMHUYECKUE PEaKIMH, TEIUIOBOM H(PQEKT peakiuu, SIpo aTroma, IEKTPOHHBIA CIION aroma,
aToMHasi opOuTalb, paglyc aToMa, XUMHYECKasi CBs3b, MOJSIPHAs M HETOJIIPHAs KOBAJCHTHAs CBS3b,
MOHHAs CBS3b, MOH, KaTHOH, aHHOH, PacTBOP, MaccoBasi JI0Jis BellecTBa (MPOLEHTHAs KOHIICHTPALUs) B
pacTBope;

- WITIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATUI U MPUMEHATh 3TH HMOHSATHS MPU
OIMMCaHWH BEIICCTB M UX MTPEBPAIICHUH;

- HCHOJb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsI COCTaBIeHHMsS (DOpMyN BEIIECTB M ypaBHEHHH
XUMHYECKUX PEAKIINIL;

- ONpEJeNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEAMHEHHSX, CTENEHb OKHCIICHHUS
AIIEMEHTOB B OWHAPHBIX COCNMHEHHSIX, PHHAIICKHOCTD BEIIECTB K ONPEIeIEHHOMY KJIACCy COCTMHEHUH
1o opmyiam, BUJ XUMUYECKON CBSI3U (KOBAJIECHTHAsI U MOHHAS) B HEOPTaHMUECKUX COCTUHEHUSX;
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- packpbiBath cMbIca [lepuoanueckoro 3akoHa [I. . MenneneeBa: 1eMOHCTpUPOBATh IOHUMAHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XHUMHYECKHX 3JIEMEHTOB OT WX MojoxkeHus B [lepuomnueckoit
CUCTEME, 3aKOHOB COXPAHEHHUs MACChl BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yUYEHUS,
3aKOoHa ABOTaapo;

- ONHUCHIBaTh W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ileproaudeckoil CHUCTEMBI XUMUYECKUX
AJIEMEHTOB: pa3jiMyaTh MOHATHS «IaBHas mnoxarpymma (A-rpynma)» u «mobouHas noxarpymma (b-
rpynma)», Majabie W OOoNbIIMe TEPUOAbI, COOTHOCHTH OOO3HAUYEHUS, KOTOPHIE HMMEIOTCS B TaOJHIle
«Ilepuoamyeckas cucrema xumuueckux dsimemeHToB [ WM. MengeneeBay ¢ 4HUCIOBBIMHU
XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsija sapa, OOIIee YHCIIo
AJICKTPOHOB M pacIpeiesieHue UX 10 JIEKTPOHHBIM CJI0SIM);

- KJIACCU(PUIIUPOBATH XUMUYCCKUE AJICMCHTHI, HEOPTAaHMUECKHUE BEIIECTBA, XUMHUUYECKUE PEaKIIUU
(TI0 YMCy ¥ COCTaBy YYaCTBYIOIIUX B PEAKIIUH BEUIECTB, M0 TEILUIOBOMY (D deKTy);

- XapakTepHu30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA BEIIECTB PAa3IMYHBIX KIIACCOB,
MOJATBEPKJass OMUCAHWE NPUMEpPaMH MOJIEKYJSPHBIX YPAaBHEHH COOTBETCTBYIOIIMX XHUMHYECKHUX
peaKuuii;

- IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUIA B PA3JIMYHBIX YCIOBHSIX;

- BBIYUCJATH OTHOCUTEIBHYK) MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChbl BELIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO 3JIEMEHTa TI0 opMyJie COSIUHEHHUS, MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH
pacy€Thl 0 YPaBHEHHIO XMMUYECKON peaKuu;

- IPUMEHSTh OCHOBHBIC OINEPAIMU MBICIUTEIBHON JIEATETbHOCTH — aHAJIN3 U CHHTE3, CPaBHEHUE,
000011IeHHEe, CHCTeMAaTH3aIuIo, KIAacCU(HUKAIIMIO, BBISABICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3eH — IS
M3y4YEHUsI CBOMCTB BEIIECTB M XHUMHYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METOJBI IO3HAHUS —
Ha0II0IcHUE, U3MEPEHNE, MOICITMPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICJICHHBIH ),

- CJIeOBAaTh NPABHJIAM ITOJIb30BAHHS XUMHUYECKOW TOCYION U JTaOOpPaTOpHBEIM 000pYJIOBaHUEM, a
TaK)Ke IMpaBWIaM OOpaIleHUs C BELIECTBAMH B COOTBETCTBUU C HMHCTPYKIHMSMH MO BBINOJTHEHUIO
71a00PaTOPHBIX XUMHUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOJOpOJA U
KHCIIOpO/1a), IPUTOTOBIEHUIO PACTBOPOB C OMPEIENEHHON MacCOBOW J0JeH pacTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TMPOBOJUTH XMMHUYECKHE SKCICPUMEHTHI 1O PACIO3HABAHHWIO PACTBOPOB IIENIOYEH H
KHCIIOT C TIOMOIIIbIO HHAWKATOPOB (JIakMycC, peHoaTaNenH, METHIOPAHXK U JPyTHe).

K xonmy o6yuenust B 9 kij1acce npeaMeTHbIE pe3yJabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

- PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TMOHSATHNA: XUMUUYECKHH SJIEMEHT, aTOM, MOJIEKYyJa,
WOH, KaTHOH, aHUOH, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BaJE€HTHOCTb, AJIEKTPOOTPHUIIATENIBHOCTD,
CTENEHb OKHCJICHUS, XUMHUYECKas peakKius, XMUMHYECKash CBsA3b, TEIUIOBOM 3(P(HEKT peakinuu, MOJb,
MOJIIPHBINA 00BEM, PACTBOP, DMEKTPOIUTHI, HEITEKTPOIUTHI, JEKTPOITUTHUECKAS AUCCOIUAIINS, PEAKIIHH
MOHHOTO OOMEHa, KaTaJlu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHMbIE PEaKIUH,
OKHCJIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKI[MU,  OKHUCIHUTENb, BOCCTAHOBUTENb, OKHCIEHHE U
BOCCTAHOBJICHHE, aJJIOTPONUs, aM(OTEepHOCTh, XWMHUYECKas CBsI3b (KOBAJICHTHAs, WOHHAas,
METaJINTNYecKasi), KpUCTATUYecKass pemeTKa, KOppo3usi METAIOB, CIUIABbI, CKOPOCTh XWMHYECKOU
peakuuu, npeaenbHo qonyctuMas konuentpanus [1/IK Bemectsa;

- WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHITHI U MPUMEHSATH 3TU MOHATHUS MPU
OTIMCaHUU BEIIECTB U UX MPEBPAICHUN;

- HCIOJIb30BaTh XUMHUYECKYIO CHMBOJHKY JUIsl COCTaBJiCHHsS (OpPMYT BEHIECTB U YpaBHEHUU
XUMHYECKUX PEAKIINIL;

- ONpeNeNsATh BaJE€HTHOCTh M CTENEHb OKHUCICHUS XHMHUYECKUX JJIEMEHTOB B COEAMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTH BEIIECTB K OMPEASIEHHOMY KJIACCy COCIMHEHHUH 1o GopMyIiam,
BHJI XUMHUYECKOU CBsI3M (KOBaJEHTHAs, MIOHHAs, METAJJINYECKAsl) B HEOPTAaHUYECKUX COEAUHEHUSIX, 3aps]l
HMOHA M0 XUMHYECKON (QopMmylie, XapakTep Cpeabl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX COCTUHEHUH,
TUI KPUCTAUTMYECKOM PEeIETKH KOHKPETHOTO BEIIECTBA;
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- packpeiBath cmbica llepuoamueckoro 3akona JI. M. MenneneeBa W JE€MOHCTPUPOBATH €r0
MOHMMAaHHeE: ONHUCHIBATh U XapaKTepu30BaTh TabmuuHyto Gopmy Ileproanueckol cuCTEMbl XUMHUYECKUX
AJIEMEHTOB: pa3iuyaTh TMOHATUS «TJIaBHasg mnonarpynna (A-rpymma)» u «mnobounas noarpymma (b-
TpYIINa)», MaJIble ¥ OOJIBIINE TEPUOJIbI, COOTHOCHTh 0003HAYEHUsI, KOTOPhIE UMEIOTCS B MEPUOTUIECKOM
TabJyuie, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3apsij
aapa, ollee YHMciao SJIEKTPOHOB M PACIpENeeHne MX IO AJIEKTPOHHBIM CIOSM), OOBSCHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHMH CBOWMCTB DJIEMEHTOB M MX COCIUHEHHH B Ipejenax MallbX MEepUO0B U
IJIABHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

- KJaccuUIUPOBATh XUMUYECKUE SJIEMEHThI, HEOPraHMUECKHUE BEIIEeCTBA, XUMHUYECKUE PEaKIHU
(Mo ymMcny M COCTaBYy YYacTBYIOLIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo M3MEHEHHIO
CTETEeHEN OKUCIICHUS XUMHUYECKUX DJIEMEHTOB);

- XapakTepu30oBaTh (ONMUCHIBATH) O0IIMEe W CrHeuu(UIeCKHe XMMHUYECKHE CBOWCTBA IMPOCTBHIX U
CIIO)KHBIX BEIIECTB, MOJATBEP)KJasi ONHUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

- COCTaBIISITh YPaBHEHHSI NEKTPOIUTHYECKON AUCCOIMAIIMK KUCIIOT, IEJI0Yei U COJied, MOIHbIE U
COKpalI€HHbIE YpaBHEHHUS pEaKUil HOHHOrO OOMEHa, YpaBHEHUs peakUuid, MOATBEPKIAOIINX
CYILIECTBOBAHHE FCHETUYECKOM CBSI3U MEX]y BEIIECTBAMH PA3IUYHBIX KJIACCOB;

- PacKpbIBaTh CYIIHOCTh OKMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM COCTABJICHUS
AIEKTPOHHOTO OallaHCca 3TUX PeaKLnid;

- IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BOZMOKHOCTH IPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX;

- BBIYMCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO UM MOJISIPHYIO MacChl BEIIECTB, MAcCOBYIO JOJIIO
XUMHUYECKOTO 3JeMEeHTa MO0 (opMyJie COeIUHEHHUs, MaCCOBYIO JOJIO BEIIECTBA B PAcTBOPE, MPOBOJIUTH
pacuéTel 110 YpaBHEHUIO XMMUYECKOM peakluu;

- coOmoaaTh MpaBuia MOJIb30BAHUS XMMHUYECKOH MOCYI0i M JIabopaTOpHBIM 00OpyAOBaHUEM, a
TaKKe NpaBwia oOpallleHHss C BEIIECTBAMH B COOTBETCTBHUM C HWHCTPYKLUHSMU I10 BBINOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO MOJIYYEHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U
YTJIEKUCIIOTO ra3a);

- TMPOBOJUTH PEAKLUH, TOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB Ppa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OpoMHUA-, HOAU]I-, KapOoHaT-, pocdart-, cunukar-, cynbdar-,
TMIPOKCUI-UOHBI, KaTHOHBl AMMOHHMSI M HMOHBI M3Y4YEHHBIX METAUIOB, NPUCYTCTBYIOIIME B BOJHBIX
pacTBopax HEOPraHUYECKUX BEIIECTB;

- IIPUMEHATH OCHOBHBIE ONEPALIMH MBICIUTENBHON AESITEIbHOCTH — aHAIW3 U CHUHTE3, CPAaBHEHHUE,
0000111eHle, CUCTEMAaTU3allNIO, BBISIBICHUE MPUYUHHO-CIICACTBEHHBIX CBSA3€H — /IJI M3y4EHUsS CBOWCTB
BEIIECTB U XUMHUECKUX peaKiiil, eCTECTBEHHO-HAayYHbIe METO/Ibl MO3HAHMsI — HAOII0IeHUE, U3MEPEHHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (pEeasIbHbIN U MBICICHHBIN).
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TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
K
Ne HaunmeHoBaHue pa3/ie/ioB H TEM K OTITCCTRO qaCOBH DjeKTpoHHbIe (H(POBbHIE)
n/n MPOrpaMMblI Bcero Of:a%(:)'];:[”e pal:caTg:)‘iicIKHe o0pa3oBaTejIbHbIe PecypChl
Paspnea 1. IlepBoHayaibHbIe XUMHYECKHE TIOHATHS
11 Xumuss — BaKHas 00JIaCTh €CTECTBO3HAHUS U 5 1 5 https://m.eds0o.ru/Y NVIX660G
IPAKTUYECKOM EATCILHOCTH YEIOBEKA
1.2 BerectBa 1 XUMHUYECKHE PEAKIIMN 15 1 0 https://m.edsoo.ru/ONNXR1VFO
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYEeCKUX BelllECTB
2.1 Bosnyx. Kucnopon. [Tousitre 06 okcuaax 6 0 0 https://m.edsoo.ru/D5BORTY30
2.2 Bomopoa. ITousTHE 0 KMCIOTaX U COMIX 8 0 1 https://m.edso0.ru/5D61JZ6PS
2.3 Bopa. PactBopsl. [ToHsTHE 00 OCHOBaHUSX 5 1 1 https://m.edsoo.ru/M13I5KJBM
2.4 OcHOBHEIE . KIacChl HCOPTAHIHACCKIX 11 1 1 https://m.eds00.ru/0T5A5MOWT
COEMHEHUIN

Paznen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoenune atoMmoB. XumMHu4ecKast
cBsI3b. OKNCINTENIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUN

[Tepuonuueckuii 3akoH u Ilepuoguueckas
3.1 CUCTeMa XHMHYECKHX odiemento JI. U. 7 0 0 https://m.edsoo.ru/TCBIBVWFZ
MenneneeBa. CTpoeHne aToma
3.2 XuMpdeckas — CBAsh.  OKHCHHTEIBHO- 8 1 0 https://m.eds00.ru/FEAOABDPF
BOCCTaHOBHTEIILHBIE PEAKIINT
PesepBHOe Bpemst 3 0 0 https://m.edsoo.ru/KQBD02J69
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 6
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https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/KQBD02J69

9 KVIACC

No KoJsnyecTBo 4acoB JaekTpoHHbIe (HU(POBHIE)
HaumeHnoBaHue pa3/iesioB U TeM MPOrPpaMMbl
n/n Bcero Konrpoabnsie | IIpakruyeckue o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
Pa3znea 1. BeniecTBO M XUMHYeECKHE peaKIUn
1.1 [ostopenue n yriybienue suaimii OCHOBHEIX 5 1 0 https://m.edsoo.ru/EQETUT35Z
pa3aenoB Kypca 8 kiiacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX PEAKIIUN 4 0 0 https://m.edsoo.ru/AFN4LWGT7U
13 DNEKTPOIUTHYECKAS AUCCOIUAINS. XUMUYECKUE 8 1 1 hitps://m.eds0o.ru/KODUR5S0VV
peaKkIu B pacTBOpax
Pazngen 2. HeMeTaJJIBI M X COeAUHEHHUS
21 OO01mas XxapakTepruCcTHKa XUMUIECKIX HJIEMEHTOB 4 0 1 https://m.edso0.ru/ZTNLE700I
VIIA-rpynnsl. I'anorenst
29 Obmas XapaKTEPUCTHKA XUMHIECKHX SIIEMEHTOB 5 0 0 hitps://m.eds0o.ru/P3DHMFB09
VIA-rpynnsl. Cepa u €€ coequHeHUs
23 OO01mas xapakTepucTUKa XUMUYECKUX AJIEMEHTOB VA- 7 0 1 hitps://m.eds00.ru/NVOXDOUX2S
rpymsl. A30T, pochop U UX COeTUHEHHUS
24 OOmast xapaKTepuCTHKa XUMITACCKHX SJCMEHTOB 8 1 2 https://m.edso0.ru/JPJ200VJX
IVA-rpynmel. Yriepoa u KpeMHUN U UX COSUHEHUS
Pa3nen 3. MeTajliibl U HX COeTUHEHUSI
3.1 OO01ue cBoicTBa METAIIOB 4 0 0 https://m.edsoo.ru/GHV2L6NJ8
3.2 BaxkHeiilme MeTaJUuIBl U UX COSIUHEHUS 16 1 2 https://m.edsoo.ru/EFKQW9HZI
Pasnen 4. Xumus u okpyxaomas cpeaa
41 ‘ BemecTBa 1 MaTepualbl B )KU3HH YEIIOBEKA 3 0 0 https://m.edsoo.ru/TENBWEF7Y
Pe3epBHOE Bpems 3 0 0 https://m.edsoo.ru/FYSRY75R9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

INOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoauuecTBo yacoB
Ne Tema ypoka Kontpoas | IIpakruue Jara JJleKTPpOHHBbIE LU (PPOBHIE
n/n Bcero HbIe CKHe U3YyYeHUs o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI

[Ipenmer xumuu. Poiap XuMuu B 5KU3HU

1 yenoBeka. Tena u BemecTBa. MHCTpyKTaX 1m0 1 0 0 https://m.edso0.ru/L62DS2CZR
Th

2 [ToHsATHE O METOIAX TIO3HAHUS B XUMUHU 1 0 0 https://m.edso0.ru/9ZJAEW050

3 KonTponbnas pabora No 1 1 1 0
[Tpaktruyeckas padora Ne 1 «IIpaBuia paboTs

4 B J1a00paToOpuu ¥ MPHEMBI OOPAIICHHS C 1 0 1 https://m.edsoo.ru/L5SEW4353D
12a00paTOPHBIM 000PYIOBAaHUEM)

5 Hucrsie BOLLECTBA 1 CMECH. Criocober 1 0 0 https://m.edsoo.ru/6TME21FW8
paszeneHus cMeceit
[IpakTuueckas padora Ne 2 «Paznenenue

6 cMeceil (Ha mpuMepe OYMCTKY TIOBapeHHON 1 0 1 https://m.edso00.ru/K3LS5MCRY
COJIN)»

7 ATOMBI M MOJIEKYJTBI 1 0 0 https://m.edsoo.ru/BLS04WTB8

8 XUMUYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIBI) 1 0 0 https://m.edsoo.ru/AH3DADNAX
XUMHUYECKHX 3JICMCHTOB

9 [TpocThie U CIIOKHBIC BEIIECTBA 1 0 0 https://m.edso0.ru/DXJBSTJ95

10 ATOMHO-MOJICKYJISIPHOE YYCHUE 1 0 0 https://m.edso0.ru/IMOBJ3QZ5
3aKOH MMOCTOSHCTBA COCTaBa BEIIECTB.

11 Xumundeckas Gpopmysa. BaneHTHOCTh aTOMOB 1 0 0 https://m.edsoo.ru/IMC496FX6
XUMHAYECKHUX 3JICMEHTOB

12 OTHOCHTEIb as ATOMIHAs MACCa. 1 0 0 https://m.eds00.ru/PIZPCIMDX
OTHOCHUTEbHAS MOJICKYJISIPHAsI Macca

13 MaccoBast 10JIsI XUMHAYECKOT0 DJIEMEHTA B 1 0 0 https://m.edsoo.ru/GHV580Q0MVE
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https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE

COCANHCHNH

14

Komunuectso BemecrBa. Moinbs. MoisipHas
Mmacca

https://m.edsoo0.ru/368UNL5Y 2

15

Ddu3nUecKre U XUMUUECKUE SIBICHHS.
Xumuaeckas peaKius

https://m.edsoo.ru/YZM8S6ATH

16

IIpu3Haky U ycioBus NPOTEKAHUS
XUMHYECKHUX PEaKLH

https://m.edsoo.ru/N6DVNJKQ5

17

3aKOH COXpaHEHMS MACCHI BEILIECTB.
XUMHYECKUE YPABHEHUS

https://m.edsoo0.ru/M8DS41HVM

18

Breraucnenus KOJIN4YCCTBA, MaCChl B€IICCTBA
110 YPAaBHCHUAM XUMHWYCCKUX peaKquI

https://m.edsoo.ru/LUY9U3EQE

19

Knaccudukanus XuMU4eCKUX peaKiui
(coenuHeHus, pa3IoKeHHs, 3aMEIICHUS,
oOMeHa)

https://m.edsoo0.ru/L4807LAGB

20

M. B. JIoMOHOCOB — y4€HBbIii-
sHuuKIoneauct. O0o0IeHuEe U
CHCTEMAaTH3allHs 3HAHUI

https://m.edsoo.ru/P1IWARH3AB

21

KonTponbhas padora Ne2 no teme «BemiectBa
U XUMHYECKUE PeaKIum»

https://m.edsoo.ru/ON62SNERU

22

Bosmyx — cmech razos. Coctas Bo3ayxa.
Kucnopon — aneMeHT U MpocToe BEIIeCTBO.
O30H

https://m.edsoo.ru/ XONONRN1P

23

duznueckre 1 XUMUYECKHE CBOMCTBA
KHCIopo/ia (peakiiuu OKUCICHUS, TOPEHHE).
ITonsarue 00 okcumax

https://m.edsoo.ru/FBS1JRKMB

24

CriocoOslI MoNTy4eHus KHUCI0poia B
1ab0paTOPUH U MIPOMBIIIIICHHOCTH.
[IpumeneHnue kucnopoia

https://m.edsoo.ru/VJWB6A2RD

25

TemnoBoit 3¢ ekt XUMUIECKOH peakiuu,
MOHATHE O TEPMOXUMHUYECKOM YPAaBHEHHH,
9K30- U OHJOTEPMUYECKUX PEaKLUAX

https://m.edsoo.ru/PNMKJZHKX
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https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX

TorumBo (HedTh, yroiab U METaH).

26 3arpsi3HEHHE BO3IyXa, CIIOCOOBI €ro https://m.edsoo.ru/USNY5UUW?2
pEIOTBPAICHUS
[IpakTuyeckas padora Ne 3 o Teme

27 «[Tomyuenue u cobrpaHue KHCIOPOa, https://m.edso00.ru/5516UHX3R
W3YyYEHHUE ETO CBOMCTB)

28 BOz10pojt — dJIEMEHT H NPOCTOE BEILICCTBO. https://m.edsoo.ru/WD392ACWB
Haxoxnenue B npupoe

29 H3MUCCKUE M XUMUUECKHE CBOHCTBA https://m.eds00.ru/0SZ28459R
Bojiopojia. [Ipumenenue Bogopoaa

30 [ToHsITHE O KUCIIOTAX U COJISX https://m.edsoo.ru/TMWNIVC43

31 Crioco0rr TOYACHIA BOROpOAa B https://m.eds00.ru/C9TO9UCIP
nabopaTtopuu
[IpakTrueckas padota Ne 4 o Teme

32 «[Tony4enue u cobupanue BOIAOpOIa, https://m.eds00.ru/SS3WAX33K
H3YUYCHHUE €r0 CBOMCTBY

33 MomnsipHblid 00bEM ra30B. 3aK0OH ABOTaJIPO https://m.eds00.ru/M3KSO1QDQ
Berunciienust 00b€ma, KOJIMYECTBA BEIIECTBA

34 rasa 10 ero U3BECTHOMY KOJIHUYECTBY https://m.edsoo.ru/MXGOY304M
BEIIIECTBA WJIN 00BEMY
Berurcienust 005EMOB ra3oB 10 YpaBHEHHUIO

35 peaKIiy Ha OCHOBE 3aKOHa 00BEMHBIX https://m.edso0o.ru/9TQ8AXABY
OTHOIIICHHI Ta30B

36 dusnyeckre ¥ XUMHUYECKHE CBOMCTBA BOJIBI https://m.edso00.ru/7AOGFZK4R

37 CocraB ocHoBanwii. [ToHsITHE 00 MHIUKATOpPAX https://m.edsoo.ru/IXB2W6IVL
Bona kak pactBoputens. HachbieHHbIe 1

38 HEHACBIIIICHHBIE PacTBOPHI. MaccoBast J10JIs https://m.edsoo.ru/MKHXPOFH4
BEIIIECTBA B paCTBOPE
Ipaxrueckas padora Ne 5 mo Teme . https://m.edsoo.ru/WXUKPAUO

39 «[IpuroToBiieHHE PacTBOPOB C ONPEACAEHHON

MacCOBOM Jojei paCTBOpéHHOFO BCIICCTBaA»

A
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https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/WXUKPAUOA

KonTponbnas padora Ne2 no teme

40 https://m.edsoo.ru/JM7935DRY
«Kucnopoa. Bonopoa. Boga»

41 OKCHI: COCTAR, KIACCH KA, https://m.eds00.ru/STESIINAY
HOMEHKJIATypa
[TonydyeHue 1 XuMHYECKHUE CBOICTBA

42 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX https://m.edso00.ru/8JAZ9YWS2
OKCHJIOB

43 OcHOBaHHsI: COCTAB, KIACCHpHKALS, https://m.edso0.ru/5U397HUSC
HOMEHKJIATypa

44 Honyuenue u xumrieckue cporicTsa https:/m.eds00.ru/GDIA28ROE
OCHOBaHUI

45 Kucnorer: coctas, knacenpuranns, https://m.edsoo.ru/Q6U4WEBK?
HOMCHKJIATypa

46 [TosyueHre U XUMUYECKHUE CBOWCTBA KUCIIOT https://m.edsoo.ru/Z2GCRN45W

47 Comn (cpemune): HOMCHKIATYPa, CrIoco0k! https://m.edsoo.ru/JSNUIM9TJ
MOJTYYCHUS, XHMUYCCKUE CBOWCTBA
[IpakTuueckas paborta Ne 6. Pemenue

48 KCHIEPUMCHTAILHBIX 33121 110 TEME https:/m.eds00.ru/58D13JF7V
«OCHOBHBIE KIIACChl HEOPTAHUYECKUX
COEIUHECHUIN»

49 Teneriieckas caish MEXTY Kiaccam https://m.edsoo.ru/YDS6ZRE31
HEOPTaHWYECKHUX COCTUHCHHIMA

50 O0001ICHIE U CHCTEMAaTU3aIUs 3HAHUI https://m.edso0o.ru/STBUOEEYN

51 KonTponbnas pabota Ne4 mo teme OU(':'HOBHBIG hitps://m.eds0o.ru/AFA7IDULD
KJIACChI HEOPTAHWYECKUX COCAMHCHHMA
[TepBbie MOMBITKY KIAaCCHPUKAITUN

52 XUMHAYECKHX 3J1eMeHTOB. [ToHsATHE O Tpymmax https://m.edsoo.ru/CO0V3CC214
CXOJHBIX IJICMCHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas

53 CHCTEMa XMMHYECKHX deMeHToB 1. 1. https://m.edsoo.ru/X9F1NR3U8

Menneneesa
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https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
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https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NOMWWJRX

54 [Tepuoapl, TpynIbl, MOATPYIIITHI 1 0 0 N

55 CTpocHie aToMOB. (COCTaB ATOMHEIX A1CP. 1 0 0 https://m.eds00.ru/IMUDOMR5H
N3oTomnsl
CTpoeHue 3IIEKTPOHHBIX 000I0YEK aTOMOB

56 anemeHToB [lepuonnyeckoii cucremsr [, U. 1 0 0 https://m.edso00.ru/T95YNVEB2
Menpeneena
XapakTeprUCTHKA XUMUYIECKOTO 3JIEMEHTA 110

57 ero moJiokeHuro B [leproanyeckoit cucrteme 1 0 0 https://m.edsoo.ru/YIP040OMDX
. 1. MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ass

58 pa3BUTHUS HAyKH U npakTuku. 1. . 1 0 0 https://m.edsoo.ru/SZD8XEOQP
MeHneneeB — yd€HBIH, IIeIaror U rpaXk JaHuH
KontponbHas padota Ne5 o reme «CtpoeHue

59 aToMa. XuMHYeCKas CBs3b» / Beepoccuiickast 1 1 0 https://m.edsoo.ru/FTIZF99WF
npoBepovHas pabora

60 UICKTPOOTPHLATEALHOCTS ATOMOB 1 0 0 https://m.edsoo.ru/HZA110ED8
XMMHYECKHX 3JIEMEHTOB

61 Honnast xumuveckast CBSI3b 1 0 0 https://m.edso00.ru/3SY1RJKVI

62 KoBasienTHast moJisipHast XUMHUYECKas CBSI3b 1 0 0 https://m.edsoo.ru/EOL3MT2AE

63 KoBasneHTHas HemoJsipHasi XMMUYECKast CBSI3b 1 0 0 https://m.edsoo.ru/9YVR3FUXI

64 CreneHb OKUCIICHUS 1 0 0 https://m.edsoo.ru/RA6CVXM6E6

65 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1 0 0 https://m.edsoo.ru/ZXNCA7DOZ

66 OKHCIUTENN U BOCCTAHOBUTEIU 1 0 0 https://m.edso00.ru/QPS46Z5PU
PesepBHelit ypok. O60011IeHNE 1

67 cucTeMaTH3anus 3HaHui mo teme «CtpoeHune 1 0 0 https://m.edsoo.ru/4RH7M35NF
aroma. XUMHUYECKasi CBSI3b»

68 Peseparbiii ypox. O0o0menue n 1 0 0 https://m.eds00.ru/7DNRBZ948
CHCTeMaTH3allnsl 3HAHUH
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https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero
padoThI

KoHnTpoJbHbIE

IIpakTHyeckue
padoTshI

Jlara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

Ilepnonnueckuit 3aK0H.
[Tepuonuueckas cucrema
XUMHUYECKUX dieMeHToR /1. .
Menpeneena

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTU B U3MEHEHUH
CBOMCTB XUMUYECKHX IIEMEHTOB
IIEPBBIX TPEX NEPUOIOB

https://m.edsoo.ru/GNJPEROFB

Krnaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX BEILECTB

https://m.edsoo.ru/WTO1WRA20

Buasl XUMHUECKOW CBA3U U TUIIBI
KPUCTAJUTMYECKUX PEHIETOK

https://m.edsoo.ru/UI4Y5CFRV

KonTponbnas padora Nel no teme
«[loBTOpEeHue n yrayoneHne 3HaHUH
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay

https://m.edso0.ru/J4X8ZN212

Knaccudukanms xumuaecknx
peakiuil o pa3IMYHbIM NIPU3HAKAM

https://m.edsoo.ru/ X8 XAE7E2J)

[TonsATHE O CKOPOCTH XMMHYECKOU
peakuuu. [IoHATHE O TOMOI€HHBIX U
TeTEPOreHHBIX PEAKLIHIX

https://m.edso0.ru/6 VLXCYY7N

IloHsaTHE 0 XUMHUYECKOM PpaBHOBCCHU.

@akTOpBI, BIUSAIOIINE HA CKOPOCTh
XUMUYECKON PEAKLIUU U MTOJIOKEHUE
XUMUYECKOTO PAaBHOBECUS

https://m.edsoo.ru/H4FH7NZNM

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC
peakuuu

https://m.edso0.ru/648V11026

10

Teopus 2IEKTPOIIUTHYECKON
aucconnanui. CUIbHbBIE U clladble

https://m.edso0.ru/2KCYCLZ16
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https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16

3JIEKTPOJIUTHI

11

HoHHbIE ypaBHEHHUsI peak i

https://m.edsoo.ru/VN2SBIN1R

12

XUMHUYECKHE CBOMCTBA KUCIOT U
OCHOBAaHMH B CBETE IIPEICTABICHUN
00 AJIEKTPOJUTUYECKON JUCCOIHAITTT

https://m.edsoo.ru/8HH81YVXI

13

XUMHUYECKHE CBOMCTBA COJIEU B CBETE
npeACTaBICHUN 00
AIEKTPOJUTUYECKON JUCCOLIHAIITT

https://m.edso00.ru/ETD5QTS4G

14

[TonsiTue 0 runponuse conen

https://m.edsoo.ru/9JFRAVESW

15

O000I11IeHIE U CUCTEMATU3AIUS
3HAaHUU

https://m.edsoo.ru/FEEIZRMBG

16

[IpakTuueckas padora Ne 1.
«Pemienne s3KkcrepuMeHTATBHBIX
3a1au»

https://m.edsoo0.ru/7VXTEHJT4

17

KonTponbnas pabota No2 mo teme
«INEKTPOIUTUYECKAS TUCCOIUAIIUS.
XUMUYECKUE pEeaKlui B PACTBOPAX)»

https://m.edsoo0.ru/9RKLZDNUX

18

OO6mrast XxapakTepUCTHUKA rajJOTeHOB.
XHMMHUUYECKHUE CBOMCTBA HA IIPUMEPE
XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. CossiHas KUCIOTA,
XMMHYECKHUE CBOMCTBA, MOJyYEHHUE,
MIPUMEHEHHE

https://m.edsoo0.ru/CWVSHCD2M

20

ITpakTuyeckas padora Ne 2 o teme
«[TomyueHnne COMIHON KUCITOTHI,
H3y4YEHUE €€ CBOKCTBY»

https://m.edsoo.ru/PVEXIYWEG

21

Brruucnenus no ypaBHeHHSIM
XUMHUYECKUX PEAKIUi, €CIIM OUH U3
pEeareHTOB JIaH B H30BITKE

https://m.edsoo.ru/4BI5H070F

22

OO6m1ast xapakTeprucTHKa SJIEMEHTOB
VIA-rpynnel

https://m.edsoo.ru/VMWKERSEP

23



https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP

23

ANIOTPOITHBIE MOJAU(PHUKALINN CEPHI.
Haxoxnenue cepbl 1 €€ coeTMHeHU I
B IIpUpoOJie. XMMHUUYECKHUE CBOMCTBA
cepsl

https://m.edsoo0.ru/CX10EU8SPO

24

CepoBojopo, cTpoeHue, (hu3nIecKue
U XUMHUYECKUE CBOUCTBA

https://m.edsoo0.ru/ECGX2B40W

25

Oxkcunpl cepol. CepHas KUCIIOTA,
(du3nUecKre U XUMHUYIECKUE CBOMCTBA,
IIPUMEHEHUE

https://m.edsoo.ru/ULRFLCHH1

26

XHAMHMYECKUE PEAKIMH, JIEKALUE B
OCHOBE ITPOMBILIJIEHHOTO cr1ocoba
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMUYECKOE 3arpsi3HEHUE
OKpY>KaloIlen cpelibl COETUHEHUSIMHU
cepbl

https://m.edsoo.ru/H7FT3NON4

27

Brruncinenue MaccoBOM JOJIM BbIXOJA
IIPOYKTA PEAKIINKU

https://m.edsoo.ru/HSJE186WN

28

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T, pacipocTpaHeHUe
B IIpupoze, Gpu3ndeckue u
XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/\WVAHRMB976

29

AmMHaK, ero pusnveckue u
XMMHUYECKHE CBOICTBA, MTOJIyY€HUE U
IIPUMEHEHNE

https://m.edsoo.ru/HZAYESF13

30

ITpakTuyeckas padora Ne 3 o Teme
«[lonyyenne aMMuaka, U3y4eHue ero
CBOMCTB»

https://m.edsoo.ru/JORP64IFJ

31

A30THas KuCoTa, €€ hru3ndeckue u
XMMHUYECKHE CBOICTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp30BaHnE HUTPATOB U COJNEN
aMMOHHS B KAYECTBE MUHEPAIbHBIX
yaoOpeHuit. XuMuueckoe

https://m.edsoo.ru/5SHBKCIQCB

24



https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB

3arps3HEHHE OKPYKAIOIIEH CpeIbl
COEIMHEHUSIMH a30Ta

33

docdop. Oxcun pochopa (V) u
docdopHas kucnora, pusuveckue u
XHUMHAYECKHE CBOWCTBA, MOJyYCHHE

https://m.edso00.ru/GDQJSO3WP

34

Hcnonb3oBanue GocdaToB B
Ka4eCTBE MHHEPAIBbHBIX yI00pEHH.
3arpsi3HeHue IPUPOJHON CPEIb
dhocharamu

https://m.edsoo.ru/UAZ3HUGB5V

35

Yraepon, pacipocTpaHEHHE B
npupojae, GU3nIecKue U XUMUYECKUE
CBOICTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxcunel yriaepona, ux Gu3nveckue u
XHUMUYECKHE CBOWCTBA.
DKOJOTHYECKHE MPOOIIEMEI,
CBsI3aHHBIE ¢ OKcuAoM yriepoa (IV)

https://m.edso0.ru/OXQAPGNCF

37

VYrospHasa KUCIIOTa U €€ COJIU

https://m.edsoo.ru/OHQHDGIPA

38

[IpakTuueckas padbora Ne 4 o Teme
"[losrydeHue yrieKuciioro rasa.
KauecTBenHas peakuus Ha kKapOoHaT-
noH"

https://m.eds00.ru/G2HZXQGCS8

39

[lepBoHayanbHbIE OHATUSA 00
OpPraHUYECKUX BEILECTBAX KaK O
COEIMHEHMSIX YIiIepoia

https://m.edso0.ru/30T1Z2109Z

40

erMHI/Iﬁ 1 €ro COCOAUHCHU A

https://m.edsoo.ru/75JXNHO0I8

41

[IpakTuueckas padbora Ne 5. Pemenue
AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«Baxkneimnne HeMeTaaabl U UX
COCITUHCHHUS)

https://m.edsoo.ru/O7E8DOD7Z

42

KonrtponsHast pabora Ne3 o treme
«BaxHennme HeMeTaJlIbl U UX
COEIMHEHUS»

https://m.eds00.ru/S85J9UGH3
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https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
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https://m.edsoo.ru/75JXNH0I8
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https://m.edsoo.ru/S85J9UGH3

OO01mmas XxapakTepuCcTHKa XUMUIECKIX
JJIEMEHTOB — METAJLIOB.
Meraunueckas CBsi3b U

43 https://m.edsoo.ru/XK1GYPCO1
MeTa/uInYecKas KpUCTaInyecKast
pemérka. PU3nYeCKUe CBOMCTBA
METAJJIOB
XUMHYECKHEe CBOMCTBA METAJIOB.
44 DNEKTPOXUMHUYCCKHUNA PSJT https://m.edsoo.ru/Z7YRNPAEW
HAMPSHKCHUH METaJIOB
OO6m1re cocoObl MOTyYSHHS
MetaiuioB. Cruiasbl. Beruucienus no
45 YpaBHEHHSIM XUMHUYCCKHX PEaKIIHi, https://m.edso00.ru/G54GDQI2D
€CIIH OJIMH U3 PEAreHTOB COACPIKHUT
pUMECH
46 IToHsTHE O KOPPO3UU METAILIIOB https://m.edsoo.ru/4AFIGDOWOW
47 [Ieno4nHble METALIBI https://m.edsoo.ru/X1B4BPUW2
48 OKCHIbL 1 THAPOKCHILI HATPHS 1 https:/m.eds00.ru/Q4DX0G3U9
KaJIus
49 LenotHo3eMenbHbIC METAIIb! — https://m.edso0.ru/REOCDYOK6
KaJIbLIUHA U MarHui
50 BaxHeillme coeqUHEHNS KaIbLUA https://m.edso0.ru/CJR96CMZA
51 Obobmierme 1 cHeTeMaTH3AMS https://m.eds00.ru/O5PXGG1BE
3HAHUH
52 JKecTKoCTE BOIBI M CTIOCOOBT €8 https://m.edsoo.ru/WFMBFTTTP
yCTpaHEeHUs
[IpakTuueckas pabora Ne 6 mo Teme
53 "YKEcTKOCTh BOJIBI U METOJIBI €6 https://m.edsoo.ru/NFIROKB8J
ycTpaHeHHs"
54 ATIOMUHHUI https://m.eds00.ru/9ZJ8RD1TV
55 AMGOTEpHEIE CBOHCTBA OKCHA M https://m.eds00.ru/NI5K110J5

THOPOKCHU A
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https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5

56

Kenezo

https://m.edsoo.ru/F20NJR5SR

57

Oxcupl, THIPOKCHUJIBI U COJIU JKEJIe3a
(IT) u »xene3a (III)

https://m.edsoo.ru/IRTUBLAMP

58

O00011IeHIE U CUCTEMATHU3ALIS
3HaHUHU

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTuyeckas padora Ne 7. Pemenue
HKCTIEPUMEHTANIBHBIX 33714 [0 TeMe
«BaxHeumme MeTaibl U UX
COCTMHEHUS»

https://m.edso00.ru/ZN7G0QSMX

60

Boluucnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3
pEearcHTOB JIaH B U30BITKE HIIN
COJICPKUT puMecH. Brruncnenus
MacCOBOM J0JIM BbIXOJa IPOIYKTa
peakimn

https://m.edsoo.ru/AYD2HESIY

61

O000I11IeHNE U CUCTEMATU3AIUS
3HAaHUU

https://m.edso00.ru/B8T9VTKOP

62

KonTponbnas pabota Ne4 mo teme
«BaxHeumme MeTaibl U UX
COEJIMHEHUSI»

https://m.eds00.ru/703C804GN

63

Bemectsa u maTepuaisl B
TOBCETHEBHOM KM3HH YeJIOBEKa

https://m.edso0.ru/OFI132JMT0

64

XUMHUECKOE 3arpsi3sHEHUE
OKpY>KaroIlen Cpeibl

https://m.edso0.ru/9ANGYEYOI

65

Posnb XuMuu B perieHnu
9KOJIOTMYECKUX MPOOIeM

https://m.eds00.ru/180203Y 28

66

PeseprubIil ypok. O60061eHIE 1
CUCTEeMAaTH3aIHsl 3HAHUHA

https://m.edsoo.ru/DT1BAS5U4

67

PeseprubIil ypok. O60061eHIE U
CUCTeMaTH3aIvsl 3HAaHUH

https://m.edso0.ru/P52TJZNXV

68

PesepBHelit ypok. O6001IeHNHE U
cHCTEMaTH3aINsI 3HAaHUH

https://m.edsoo0.ru/TMK36TJZG
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU

OBPA3OBATEJIbHOM ITPOT' PAMMBI

8 KUIACC
Kon .
pOBepsIEMOro IIpoBepsiembie Npe1MeTHbIe Pe3y/IbTaThl 0CBOEHHs OCHOBHOI
pesyabTaTa 00pa3oBaTeJIbHON MPOrPaAMMbI OCHOBHOI'0 00111er0 00pa30BaHUA
1 [To Teme: «IlepBoHauaIbHbIE XUMHUUECKHUE TOHITHS)
pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX [IOHSATUH: aTroM, MOJIEKYyJa,
XUMHUYECKHM JJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXHOE BEIIEeCTBO, CMECh
(ogHOpOJHAs W HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHUTENbHAs aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas
1.1 JIOJISI XMMUYECKOTO 3JIEMEHTa B COCAMHEHUH, MOJSIPHBIM 00BEM, XHMMHUUYECKast
peakiusi, KIaccu(pUKaus peakiuii: peakiiui COeAUHEHUs, PEaKINK Pa3oKeHus,
peaKkIuy 3aMeUICHUs, PEaKUUud OOMEHa, IK30- M SHAOTCPMHUYECKHE pPEeaKIuH,
TeIIoBOM 3(QexT peakuuu, pacTBOpP, MaccoBas A0S BellecTBa (IIPOLIEHTHAS
KOHLIEHTpAllUs) B pacTBOpE
12 WJUTIOCTPHPOBATH B3AHMOCBA3b OCHOBHBIX XHMHECKHX MOHATHA W TIPUMEHSTh ITH
MOHSITHS IIPH OMTUCAHUH BEIIECTB M UX MpPEeBpaIleHUN
13 HCMIONB30BATh XMMUYECKYIO CHMBOJMKY JUIS COCTAaBIICHHS bopMy BEIIECTB H
YpaBHEHUU XUMHUYECKUX peaKlui
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHMs MacChl BELIECTB, MOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYEHHMs], 3aKOHa ABOTapo
1.5 OTIpeNIeNATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX
16 KJIaCCU(UIIMPOBATh XMMHUECKHE peakluu (110 YHUCIY U COCTaBy y4YacTBYIOIIHX B
PEaKIMU BEIIECTB, M0 TEINIOBOMY 3 (deKTy)
1.7 BBIYHUCIISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
1.8 BBIUHCIISITH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 0 (popMysie COeTUHEHNUS,
1.9 BBIUNCIISITh MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 IPUMEHATh €CTECTBEHHOHAYUYHbIE METO/Ibl MO3HAHUs — HaOII0/IeHUe, U3MEPEHHUE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICICHHBIN)
2 [To Teme: «BakHelne npeacTaBUTEIN HEOPIaHUUYECKUX BEIIECTBY»
21 pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSATUI: OKCHJI, KUCIIO0Ta, OCHOBAHUE,
COJIb
29 ONPEAEIATh MPUHAIJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KIIaCCy COEIMHEHUH I10
dbopmynam
2.3 KJIaccu(UIIMPOBaTh HEOPraHMUECKUE BELIECTBA
XapaKTepU30BaTh (OMUCHIBATh) O0IINE XUMHUUECKHE CBOMCTBA BEIIECTB PA3TUIHBIX
2.4 KJIACCOB, IMOJATBEPXKAas ONMCAaHUE IpPUMEpPaMHU MOJEKYISPHBIX ypaBHEHUH
COOTBETCTBYIOINX XUMUYECKAX PEAKITHHA
25 MIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX Ka4eCTBEHHOIO COCTABA,
BO3MOXKHOCTH MPOTEKaHUsI XMMUYECKHUX MPEBPALICHUN B Pa3IHMUHBIX YCIOBHSIX
2.6 CJIeIOBaTh TMpaBWJIAM TOJB30BAaHUS XHMHUUYECKOW TIOCYIOM W J1abOpaTOPHBIM
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000py/IOBaHUEM, a TAKXKE MpaBHIaM OOpAILICHUS C BEUIECTBAMU B COOTBETCTBUH C
VUHCTPYKIUSMH [0 BBINOJHECHHIO JIA0OPATOPHBIX XHMHYECKUX OIBITOB IO
IOJIy4eHUI0O M COOMpPAHMIO Tra3000pa3HBIX BEHIECTB (BOXOPOAA M KHCIOPOAA),
IPUTOTOBJICHHUIO PAaCTBOPOB C ONPEICIEHHON MacCOBOW J0JIe pacTBOPEHHOIO
BCIICCTBA, IJIaHUPOBATh u MMPOBOIUTH XUMHNYCCKUC SKCIICPUMCHTDI 110
pAcIO3HABAHMIO PACTBOPOB IIENOYEH M KHUCIOT C IIOMOIIBI HHIMKATOPOB
(maxmyc, GenondranenH, METHIOPAHX U IPYTHE)

2.7

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU peaKkiuu

ITo Teme: «llepmogmyeckuit 3akoH u Ilepmoanyeckas cucremMa XUMHUYECKUX
anementoB J[. WM. MenneneeBa. CrtpoeHue aTtomMoB. XHUMHUYECKas CBS3b.
OKHCIIHTEIbHO-BOCCTAHOBUTEIHHBIC PEAKITHI

3.1

PacCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX TOHSTHM: AApO aroma, BHGKTpOHHLIf/'I
cliou aToMa, aTOMHasn Op6I/ITaJ'H:>, paanyCc atoMa, XUMHYECKasd CBA3b, IMOJIsIpHAsA U
HCIOJIsIpHAad KOBAJICHTHASA CBA3b, J3JICKTPOOTPULATCIBHOCTH, MOHHAA CBA3b, MOH,
KaTHuOH, aHHOH, CTCIICHb OKHMCJICHUA

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHEC 3JICMCHTBI

3.3

ONKCBHIBATh M XapakTepu3oBaTh TabmmuHyio ¢(opmy Ilepuonndeckoit cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3nyaTh MOHATHUS «TJIaBHas moarpymnmna (Arpynmna)» u
«mrobounas moarpynmna (brpymmna)», «Manbie» U «00JIbIINe) TepUOIbI

3.4

pacKpbIBaTh CMBICJI [Teprnoguueckoro 3aKOHa JI.1. Mennemneena:
JIEMOHCTPUPOBATH HOHUMAaHUE MEPUOINYECKOMN 3aBUCUMOCTH CBOWCTB
XHMHYECKHUX 3JIEMEHTOB OT MX MOJI0KeHu B [lepuoanyeckoii cucreme

3.5

COOTHOCUTh O0O3HA4YeHHUs, KOTOpble HMeroTcs B TaOmmme «llepuogumueckas
cuctemMa xumuuyeckux asiemeHToB  J[.MI.  MeHaeneeBay ¢ YMCIIOBBIMU
XapaKTePUCTUKAMU CTPOEHUS aTOMOB XMMHMYECKHUX DJJEMEHTOB (COCTaB M 3apsf
sqipa, 00IIIee YHCII0 YJEKTPOHOB M PACTIPEIEIICHHE UX TI0 SJIEKTPOHHBIM CIIOSIM)

3.6

ONpeaACIIAITh CTCIICHD OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

OTIPEENATh BUJI XUMUYECKON CBS3U (KOBAJICHTHAS W MOHHAs) B HEOPTAaHUYECKUX
COETUHEHUSIX

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

1

IIo Teme: «BemiecTBo 1 XUMHUYECKast peaKknuus»

11

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IIOHATHH: PacTBOP, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOJIIUTUYECKAsT AMCCOLMAlMs, peaklUd HOHHOro oOMeHa,
KaTaJln3aTtop, XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMBbIE pEaKIHH,
OKHCIIUTEIbHOBOCCTAHOBUTENIBHBIE  PEAaKIMH, OKHUCIUTEIb, BOCCTAHOBHUTEIb,
OKHCJICHHME€ WU BOCCTAHOBJIEHHE, aJUIOTPOIUs, aM(pOTEpPHOCTb, XUMHYECKas CBS3b
(koBaJIeHTHasl, WOHHAs, METaJUIMYeCcKas), KpUCTAJUIMYecKas pemeTKa, CIUIaBhl,
CKOPOCTh XUMHUUYECKOU PEAKLIUU

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHUYCCKUX MMOHATHH U MNPUMCHATH 3TH
TIIOHATHUA ITPU OIIMCAHWHU BCHICCTB U UX HpCBpaH_ICHI/Iﬁ

1.3

COCTaBJISITh yPaBHEHUS HIIEKTPOJIUTUYECKOW TUCCOLMAIMU KHUCJIOT, IIeIo4Yell u
COJIeH, MOJIHbIE U COKpaIEHHbIE YpaBHEHHsI peakifii HOHHOro oOMeHa

1.4

PACKPBIBATH CYIIHOCTHb OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ oCpcaACTBOM
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COCTaBJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PeaKIii

1.5

IIPOBOJUTH PAaCYETHI 110 YPABHEHHUIO XMMUYECKOM peaKIuu

ITo Temam: «HemeTaimie! 1 ux COCOAUHEHUA» U «MeTaJel 1 uX COCOUHCHUA»

2.1

XapakTepu3oBaTh (OMUCHIBATh) OOIIME W CIEHU(PUUECKUE XUMHUYECKHE CBOICTBa
IIPOCTBIX U CJIOKHBIX BELIECTB, TOATBEPKAasA ONUCAaHUE IPUMEPAMH MOJIEKYJIIPHBIX
Y NOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.2

COCTAaBJISIThL YPAaBHCHUA peaKuHﬁ, IMOATBCPKAAIOIMIUX CYIIECTBOBAHUC TCHETUYECKOMN
CBs31 MCXKIY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA, BO3MOKHOCTHU
IIPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.4

ClIeZIOBaTh TpPAaBWJIaM TMOJB30BaHUA XHUMHYECKOW TMOCYIOoM H JabopaTOPHBIM
o0opyZ0BaHUEM, a TaKXKe MpaBHjiaM OOpaIleHUs C BEIECTBAMU B COOTBETCTBUHU C
UHCTPYKUUSMU 110 BBINOJIHEHHUIO JIaOOPATOPHBIX XMMHUYECKUX OIBITOB IO
MOJTYYEHHIO U COOMPaHMIO ra3000pa3HbIX BELIECTB (AMMHUAKa M YTIEKUCIIOro ras3a)

2.5

MPOBOJUTh pPEaKIMU, IMOJATBEP)KIAONIME KauyeCTBEHHBIH COCTaB Pa3jIMYHBIX
BEIICCTB: PACIO3HABATH OMBITHBIM ITYTEM XJIOPHI-, OpOMUMA, HOIUA, KapOoHAT,
docdar, cunukar, cynbdaT, THIPOKCUTUOHBI, KATHOHBI aMMOHUSI, HOHBI U3yYEHHBIX
METAJUIOB, IPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB

[To Teme: «XuUMHS U OKpY’KaroIas cpenay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XxuMuueckux mnouaruil: [IJIK BemiecTBa; koppo3us
METaJJIOB

3.2

IPUMEHATh OCHOBHBIE ONEPALUU MBICIUTEIbHON JESITeIbHOCTH — aHaJIU3 U CUHTE3,
CpaBHEHHE, 00O0OLIEHHE, CUCTEMAaTU3alUI0, BBISABICHUE NPUYMHHO-CIEICTBEHHBIX
CBsI3e — JuId M3y4eHHUsS CBOMCTB BEIIECTB M XHMHYECKHUX pPEaKLui;
€CTECTBEHHOHAy4YHbl€ =~ METOJAbl  IO3HAaHUs —  HAONIOZEHHE, H3MEpEHUE,
MO/JICIMPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICICHHBbII)
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumun. Ponb XMMHM B KU3HM 4elOBEKa. XHMHUS B CHCTEME HaykK. Tena u
BeniecTBa. GU3MUECKUEe CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIECTB

1.2

IToustne o Meromax no3HaHus B xuMmuu. Ywucrtele BemectBa M cMmecH. CriocoObl
paszaesneHus cMecen

1.3

ATOMBI M MOJEKYJbl. XUMUYECKUE 3JeMeHTbl. CHMBOJBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTbie u cioXKHbIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

14

Xumudaeckas cbopMyna. BaneHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCUICCTB. OtHocutenbHas aroMHas Macca. OTHOCHTEIbHAS
MOJICKYJISIpHAs: Macca. MaccoBas 1oasg XUMHYECKOI'0 3JIEMEHTA B COSIMHEHUU

1.5

KommuectBo BemectBa. Moiib. MossipHast macca. B3anmocBsi3p KoJIM4ecTBa, Macchl U
yyclia CTPYKTYPHBIX €IMHHUIl BelecTBa. Pacuérel 1o QopmyiaaM XHUMHUYECKUX
COEAMHEHHI

1.6

dusndecke W XUMHUYECKHE SBIICHUS. XUMHYECKAs pcakuusa u eé IMPU3HAKH. 3akoH
COXpaHCHHSI MAacChl BEIIECTB. XUMHUECKUE ypaBHeHUs. Kiaccudukamnms XUMUYECKUX
peakiuii (CoequHEeHus, pa3IoKeHUs, 3aMEIICHHs, OOMeHa)

1.7

XUMHUECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH NOCYI0M, ¢ IpaBUiIaMu pabOThI
B JabopaTtopuu u npuémMamMu oOpamieHus ¢ 1ad0paTopHbIM 000pYIOBaHUEM, H3yUCHHUE U
onucaHue (U3NYECKUX CBOHCTB 00pa3lOB HEOPraHMYECKUX BELIECTB, HAONIO/IEHHE
¢usnveckux (TUIaBICHUE BOCKA, TassHUE JIbJIA, PACTHPAHHUE caxapa B CTYIKE, KHTICHUE U
KOHJIEHCAllUsd BOJbI) M XUMHMYECKMX (TOpEHHE CBeYM, MPOKAJMBAHUE MEIHOMN
MPOBOJIOKH, B3aMMOJICUCTBHE MeJa C KHUCIIOTOM) SIBIICHUM, HAOJIIOJEHUE W OIHUCAHHE
MIPU3HAKOB NPOTEKAHUS XMMHUYECKUX peakiuid (pa3iokeHue caxapa, B3aUMOACHCTBUE
CEepHOM KHCIOTBI C XJIOpUJIOM Oapus, pasznoxenue ruapokcuga menu(Il) mpum
HarpeBaHUH, B3aUMOJIeHCTBHE kene3a ¢ pacTBopoM cosn Meau(Il), nzyuenue cnoco6oB
pasneneHus cMmeced (C  TMOMOINBIO MarHuta, (QUIBTPOBAHME, BbIIAPUBAHUE,
JUCTUILUISALMS, XpoMaTorpagus), MpoBeAeHNE OUUCTKU MTOBAPEHHON COJM, HaOIroAeHue
M OIMMUMCAHUC PE3YIIbTATOB IMPOBCACHUA OIbITa, HJIIOCTPUPYIOLIECTO 3aKOH COXpPAaHCHUSA
Macchl, CO3/1aHUE MOIeTIe MOJIEKYI (LIapOCTEP>KHEBBIX )

Baxwneiimue MMPEACTAaBUTCIIN HCOPTraHUYICCKNUX BCIICCTB

2.1

Boznyx — cmech razos. CoctaB Bo3nyxa. Kucinopog — 3jaeMeHT U MpPOCTOE BEHIECTBO.
Haxoxnenue kuciopoaa B npupoze, GuU3nveckue U XMMHUECKUE CBOMCTBA (peakuuu
roperust). Oxcunpl. IlpumeHenne xkucmopona. CrocoObl TMONydeHHs] KHCIOpOoAa B
nabopaTopuu W TpoMblnuieHHOCTH. KpyroBopor kucnopona B mnpupone. O30H —
AIUTOTPOTTHAS MOTU(DHUKAIHS KHCIOPOaa

2.2

TernoBoil >pdexT XUMUYECKOH peakluu, TEePMOXUMHYECKHE YPaBHEHUS, HIK30- U
9HJIOTEPMHUYECKHE PEAaKIMH. TOIUIMBO: Yroib U MeTaH. 3arpsi3HEHNE BO3/yXa, YCHICHNE
MApPHUKOBOTO 3P deKTa, pa3pylIeHHe 030HOBOTO CII0s

2.3

Bonopon — anemeHT 1 ipocToe BemecTBo. Haxoxxaenue Bogopo/ia B Mpupoae, Gr3HIecKre
Y XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI morydeHus. KucioTrer u conmu

2.4

ModsipHblii 00bEM ra3oB. Pacu€Tbl 1o XUMHYECKUM YPaBHEHUSIM

2.5

®dusnueckue cBoMcTBa BOAbl. Bojma kak pactBoputens. PactBopsl. HacelmieHHbIE M
HEHACBIIICHHBIE PACTBOPBL. PacTBOpUMOCTH BelecTB B BoAe. MaccoBas [0JIsl BELIECTBA
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B pacTBope. XUMHUECKHE CBOMcTBa BoAbl. OcHOBaHUsA. Poib pacTBOpOB B MpUPOJE U B
KU3HU 4esoBeka. KpyroBopoT Boabl B IpupoJie. 3arpsi3HeHUe NpUpoaHbIX Bod. OxpaHa
Y OYHUCTKA IPUPOAHBIX BOJL

2.6

Knaccudukanus Heopranmdeckux coeawmHenuid. Oxcunabl. Knaccudukaius OKCHIOB:
cosieoOpaszyrorire (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIE) H HECOJe0o0pa3yIne.
HomeHnxiatypa oxcunoB. @u3nuecKue U XMMHUYECKHE CBOWCTBA OKCUAOB. Ilomyuenue
OKCHJIOB

2.7

OcHoBanus. Knaccupukanus OCHOBaHMN: MIENOYM W HEPACTBOPHMBIE OCHOBAHHUS.
Homenknarypa ocHoBaHuil. ®Pu3Myeckue M XHUMHUYECKHE CBOMCTBA OCHOBAHMH.
[TonydyeHue oCHOBaHMI

2.8

Kucnorsl. Knaccudukanus kucinor. Homenknatypa kucinot. @u3zndecknue 1 XUMUUYECKUE
cBoycTBa KUCIOT. Psan aktuBHocT MetaiuioB H.H. bekerosa. Ilonydyenue kuciaor

2.9

Conu. HomeHnkiatypa coneil. dusnueckue u XxuMudeckue cBoiictBa coseid. [lomyuenue
coJien

2.10

I'eneTmueckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUH 3KCIIEPUMEHT: KAYECTBEHHOE OIPEIECICHUE COAEPKAHMUS KUCIOpOAA B
BO3JyXe, IOJIlyueHue, coOMpaHHe, paclno3HaBaHUE U H3Y4YEHHE CBOMCTB KHUCIOPOJA,
HaOII0/IeHEe B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJIOM M YCJIOBHS BO3HUKHOBEHUS U
MpeKpamieHus: rTopeHus (mokapa), 03HaKOMJICHHE C 00pa3aMy OKCHIOB U OMMCAHUE UX
CBOMCTB, TONy4YyeHUE, coOMpaHHe, pacllO3HABAaHWE M U3YyYEHHE CBOWCTB BOAOpPOAA
(ropenue), B3aumoaeicTeue Bogoposa ¢ okcuaoM meau(ll) (Bo3MokHO UCTOIb30BaHKE
BUJICOMATEpPHANIOB), HaONMIOeHHE O0pa3loB BEHIECTB KOJMYECTBOM |  MOIb,
HCCIIEIOBaHUE OCOOCHHOCTEH pacTBOPEHUSl BEIIECTB C Pa3JIMYHOW PACTBOPUMOCTBIO,
MPUTOTOBJICHUE PACTBOPOB C OMNpPEACIEHHOW MAacCOBOM JIOJEd PacTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBHE BOJBI C MeTaUlaMU (HaTpUEeM M KajblueM) (BO3MOXHO
WCIOJIb30BaHNE BHUAEOMATEPUAOB), OMpPEJEICHHE PACTBOPOB KUCIOT M IIEIOYel C
MOMOINBI0  WHJMKATOPOB, HCCJIENIOBaHME OOpa3lloB HEOPTaHUYECKHUX  BEIIECTB
pa3IMYHBIX KJIACCOB, HAOJIOJCHUE HM3MEHEHHS OKPACKU HWHIMKATOPOB B pacTBOpax
KHCIIOT W IenoYel, usyueHue B3aumopeicteust okcuna meau(Il) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCJIOT ¢ METaJUIaMH, peaKIuil HEeHTpau3alii, MoJyueHne HEPaCTBOPUMBIX
OCHOBaHMWH, BBITECHEHHWE OJHOTO MeTajla JPYIrMM M3 pacTBOpa COJIM, pELIECHUE
OKCIEPUMEHTAJIBHBIX  3a7a4 1o Teme «BakHelmme Kiacchl HEOPraHHYeCKUX
COCIMHEHUI»

[Iepnonnueckuit 3akoH u [lepnoanueckas cuctema XMMUYIECKUX d1eMeHToB [1.1.
Menpeneesa. CTpoeHre aToMOB. XUMH4eckas CBsA3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

IlepBble TOMBITKH KJIacCU(UKAUM XMMHUYECKHX 3JeMeHTOB. [loHsTHe O rpynmax
CXOHBIX 3JIEMEHTOB (ILEJIOUYHbIE U IIETOYHO3EMENIbHBIE METAJLIbI, TaJIOT€Hbl, UHEPTHHIE
rasbl). DJIeMeHThI, KOTOpble 00pa3yIoT aM()OTepHbIE OKCUIBI M THIPOKCUIBI

3.2

[lepuonnueckuii 3akoH. llepumommueckas cucremMa xXumuueckKux osnemeHtos .M.
MenpeneeBa. KopoTkonepuonHas u JuiMHHomepuonaHas @opmsl  [lepuoguueckoit
cucteMmbl xumuueckux anemeHToB .M. Menneneea. [lepuoasl u rpynnsl. @u3ndecKkuit
CMBICJI TOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOA U TPYIIIIBI AJIEMEHTA

3.3

Crpoenne aromoB. CocraB aromHbIX saep. HM3oromsl. OnektpoHbl. CTpoeHue
ANEKTPOHHBIX 000704YeK aToMOB IepBbIX 20 xumMuueckux sneMeHToB Ilepuoanueckoit
cucrembl J[.M. MeHnneneeBa. XapakTepUCTHKA XHUMHUYECKOIO DJIEMEHTa II0 €ro
nojoxxeHuto B [lepuoguueckoii cucrteme [I.1. Menaeneena

3.4

3aKOHOMepHOCTI/I HU3MCHCHUSA paanyCa aTOMOB XUMHUYCCKHUX 3JICMCHTOB, MCTAJINIMYCCKUX
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U HEMETAUIMYECKUX CBOMCTB IO Ipynnam M nepuoaaM. 3HadeHue llepuoanueckoro
3aKk0oHa U llepmonuueckoil CUCTEMBl XMMHYECKHMX JJIEMEHTOB Ul Pa3BUTHS HAyKu U
npaktuku. J[.M. MenneneeB — y4€Hbll U IpayKJaHUH

3.5

Xumunueckass  cBsi3b.  KoBasieHTHass ~ (mosisipHasl W HENOJsIpHasi)  CBS3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

CrerneHb OKHCJICHHUA. OKHCIUTEIIEHOBOCCTAHOBUTEILHBIC pCaKknuu. HpOI_ICCCbI
OKUCJICHHS B BOCCTaHOBJICHH. OKHUCIIMTEIIN 1 BOCCTAHOBHUTEIIN

3.7

XUMHYECKUN HKCIEPUMEHT: M3Y4YeHHE OOpa3lloB BEIIECTB METANIOB U HEMETAJUIOB,
B3aMMOJICIICTBUE TUJIPOKCHUA LIMHKA C PAacTBOPAMU KHUCIOT U LIEJIIOYEH, MPOBEICHUE
OMBITOB, HWJLTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIMii
(ropenue, peakliuy pa3iokKeHHs], COeITUHEHNUS )

9 KJIACC

Koxa

HpOBepﬂeMblﬁ JIEMECHT COACPKaAHUSA

1

BeniecTBo 1 xuMuueckas pPCaKIu. HOBTOpeHI/Ie

11

[Teproanyeckuii 3akoH. llepuommueckast cucTemMa XMMHUYeCKHx odnemeHToB J[.M.
MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B MU3MEHEHHUU CBONCTB XMMHMUYECKHUX
3JIEMEHTOB NEPBBIX TPEX NEPHOAOB, KM, KAJBIMS U UX COCAMHEHUI B COOTBETCTBHH C
MIOJIOKEHHEM 3JIeMEeHTOB B [leproanyeckoii cuctemMe U CTpOSHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BUIbl XUMUYECKOM CBSA3M. THIBI KPUCTALNIMYECKHUX PELIETOK,
3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PpEIIETKH M BHUIA
xumuueckon cBsi3u. Kiaccupukanuss U HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB
(MexxmyHapoJlHas W TpUBHAJIbHAs). XMMHUUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIUXCS K
pa3IiMyHBIM  KJIacCaM  HEOPraHWYeCKHX  COCJUWHEHUM, TEeHEeTHYecKas  CBS3b
HEOPraHWYECKUX BEIECTB

13

Knaccudukanus XMMHYeCKUX peakluil 10 pa3IMyHbIM MpU3HaKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B PEaKlUU BEIIECTB, IO TEMIOBOMY 3D (PEKTy, IO U3MEHEHUIO CTENeHeH
OKHCJICHUSI XUMHUYECKUX 3JEMEHTOB, MO0 OOpaTUMOCTH, MO YYacTUIO KaTalau3aTropa).
DK30- M DHHAOTEPMHUYECKHE peakUWu, TepMOXUMHuYeckue ypaBHeHUs. [lonstue o
CKOPOCTH XMMHUYECKON PEAKIIUU

14

[TonsTne 00 o0OpaTUMBIX W HEOOPATUMBIX XHUMHUYECKUX peakiusx. l[loHstue o
TOMOTEHHBIX M TETEePOTeHHBIX peakiusax. [loHATHE O XUMHUYECKOM pPaBHOBECHU.
@akTophl, BIMUIIOLIME HA CKOPOCTh XMMUYECKON PEaKlMH U IMOJOKEHHE XMMHYECKOTO
paBHOBECHSI

1.5

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUU, SJIEKTPOHHBIA OanlaHC OKHCIUTENbHO-
BOCCTaHOBUTEIBHOM peaKuuu. CocraBnenue YpaBHEHUH OKHCIIUTEIBHO-
BOCCTAaHOBUTENIBHBIX PEAKIIMH C HCIIOIb30BAHUEM METO/Ia JIEKTPOHHOTO OamaHca

1.6

Teopust 3IEKTPOIUTHUECKON TUCCOIMALIANA. DIIEKTPOJIUTHI M HEIJIEKTPOJUTHI. KaTHOHBI,
aHUOHBI. MeXaHU3M MCCOLMALNN BELIECTB C Pa3JIN4YHBIMU BUJAMH XUMHUYECKOM CBS3H.
Crenenp auccouuanuu. CuibHble U c1al0ble 3JIEKTPOIUTHL. Peakinu MOHHOro oOMeHa.
VYcioBusl NMPOTEKaHHUsI peakiuii MOHHOTO OOMEHA, TMOJHBIE M COKpAIIEHHBIE HOHHBIE
ypaBHeHHUs peakunii. CBOMCTBAa KUCIOT, OCHOBAaHUH U COJIEH B CBETE MPEJCTaBICHUN 00
EKTPOINTUYECKON nucconranuy. KadecTBeHHble peakunu Ha HOHBL. [loHsATHE O
THAPOJIN3E COJIEH

1.7

XUMHYECKUN HKCIIEPUMEHT: O3HAKOMJICHHE C MOJICTSIMU KPHUCTAULIUYCCKUX PEIIETOK
HEOPTaHMYECKHUX BEIIECTB — METAUIOB U HEeMEeTauioB (rpadura M anmasa), CIOKHBIX
BEIIECTB (XJIOpUIA HATPHsl); HCCIECIOBAHUE 3aBUCHMOCTH CKOPOCTH XHWMHYECKOU
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peakIMyu OT BO3JCHCTBUS PA3NUYHBIX (PAKTOPOB; MCCIEAOBAHHE JIEKTPOIPOBOIHOCTH
pacTBOPOB BELIECTB, MPOLECCAa JAUCCOLUUAIMM KUCIIOT, IIenoded U conell (BO3MOMKHO
HCII0JIb30BaHNE BUJIEOMATEPHAIIOB); IPOBEAEHHUE OIBITOB, MIUTFOCTPUPYIOLIUX IPU3HAKU
IPOTEKaHMUs peakuuii HOHHOro oOMeHa (oOpa3oBaHME OCajKa, BBbIJEJIEHUE Tras3a,
oOpa3oBaHME BOJbl); OMNBITOB, WUIIOCTPUPYIOIIUX HPUMEPHl  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX ~peaklui (ropeHHe, peakuuu pasjokKeHUs, COCJUHEHUs);
pacro3HaBaHUE€ HEOPraHMYECKHUX BEIIECTB C IOMOILIBIO Kaue€CTBEHHBIX pEaKUMd Ha
HOHBI; PEIIEHUE DKCIIEPUMEHTAIIBHBIX 3324

Hemeramier 1 ux COCANHCHUA

2.1

OOmiast xapakTepucTuka TajgoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
creneHu okucienus. CtpoeHue U (pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — I'aJIOT€HOB.
XuUMHUYECKHE CBOWCTBA Ha IIpuMepe xjopa (B3aMMOAEHCTBME C MeETajlaMy,
HeMeTalaMH, 1esodamu). XiaopoBoaopoa. CossiHasi KMCI0Ta, XUMHUYECKUE CBOWCTBA,
MoJIy4yeHue, MpuMeHeHue. JleficTBue xjopa U XJIOpOBOAOPOJA HAa OpPraHu3M 4YeJIOBEKa.
Baxxuelinue XJIOpUabl U UX HAXOXKJICHHUE B IIPUPOJIE

2.2

OOmast xapaktepuctuka 3yeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHne M (QU3UYECKHEe CBOMCTBAa IMPOCTHIX
BEIECTB — KHUCIOPOAAa M Cepbl. AJIOTPONHBIE MOIU(HKALUKM KUCIOPOAA M CEpHI.
Xumudeckue cBoiicTBa cepbl. CepoBOJOpOA, CTpOCHHE, (PU3MYECKHE M XMMUYECKHUE
CBOMCTBA. OKCI/IIII)I CCPblI KaK MPEACTABUTCIIM KHUCJIOTHBIX OKCHUIOB. CepHaﬂ KHCJIOTAa,
¢du3nyuecKkue U XUMHYECKHE CBOWCTBA (0OOIIME Kak MPENCTaBHTEINs Kiacca KHUCIOT H
cnenupuyeckne). XUMUIECKHE PEAKIINH, JIEKAIIUE B OCHOBE MPOMBIIIUIEHHOTO CIT0c00a
nojyyeHuss cepHoil kuciotbl. Ilpumenenue. Conu cepHOW KHCIIOTHI, KadecCTBEHHas
peaknuss Ha cynbdar-uoH. Haxoxmenue cepsl W € COCIMHEGHUH B TPHPOJIE.
XUMHYeCKoe 3arps3HEHHE OKPY)KaloIlell Cpeabl COSIMHEHUSIMH Cepbl (KUCIOTHBIE
J0K]IH, 3aTpsI3HEHUE BO3/1yXa U BOZOEMOB), CIIOCOOBI €r0 MPEAOTBPAIICHUS

2.3

OOmiass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIE€ CTENEHU OKHCICHMS. A30T, paclpoCTpaHEHHE B MpHpoje, GU3NUECKue U
XUMHYEeCKHe CBoWcTBa. KpyroBopor a3zora B mpupone. AMMHAK, e€ro (U3NYECKHue H
XUMHUYECKHE CBOMCTBA, MoyiyueHre U npumeHeHue. Comu aMMOHUS, UX (uznyeckue u
XMMHAYECKHE CBOWCTBa, NpuMeHeHue. KadecTBeHHas peakuus Ha HWOHBI aMMOHHUSL.
A3oTHas kMcioTa, €€ moiyuyeHue, (pu3nyeckrue U XMMHUYECKHe CBOicTBa (o0Iiue Kak
MPEJCTaBUTEINS KJIacca KHUCIOT U cnenududeckne). Vcnoap30BaHne HUTPATOB U COJIEH
aMMOHHMSI B KayecTBE MHHEPAJbHBIX yHOOpeHui. XUMHUEcKoe 3arpsisHeHHe
OKpY’Kalomiel Cpeasl COSNMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHHE BO3/yXa,
MTOYBBI U BOJIOEMOB)

2.4

docdop, amnorponHsie Moaudukanuu Gocdopa, Gpuzndeckre 1 XUMUYECKHUE CBOMCTBA.
Oxcun docdopa(V) u dochopHas kucnora, GuU3MUECKHEe U XUMUYECKUE CBOICTBA,
nosiydenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YI0OPEHHI

2.5

Obmas xapakrepuctuka 37eMeHTOB IVA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble  CTENEHH  OKHUCIEHHs.  YTIJIepoJ, aUIOTPONHbIe  MoAMpUKaluy,
pacnpocTpaHeHHEe B Tpupoje, (pu3mueckre U XUMHUYECKHe CBoilcTBa. AjacopOuus.
Kpyrosopot yriepoaa B npupone. OKcuabl yriepona, ux (pU3N4eckue U XUMHYECKue
CBOMCTBA, IECTBUE HA KUBbIE OPTraHU3MBI, OTy4Y€HUE U IPUMEHEHHE. DKOJOTHYECKHEe
npobaeMbl, cBA3aHHBIE ¢ okcuaoMm yraepona(IV); runoresa rio6asbHOrO MOTETICHUS
KJIUMaTa; MapHUKOBBIA 3G (dEeKT. YrompHas KUCIOTa U €€ COoNM, WX (PU3NUECKHE U
XMMHYECKHE CBOMCTBA, IIOJyuyeHHME U TNpuMeHeHue. KauecTBeHHas peakuus Ha
kapOoHaT-uoHbI. Mcnonb30Banne kapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U
CEJIbCKOM XO35IUCTBE
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2.6

[TepBoHayanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX YTiepoja
(MeraH, 3TaH, 3TUJICH, allETUJICH, 3TAHOJI, TJIMIEPUH, YKCyCcHasd KucioTa). X coctaB u
xuMu4deckoe crpoenue. [ToHsaTHEe 0 OMOJOTUYECKH BaKHBIX BEIIECTBAX: XKHUPaX, OCIKax,
YIJIEBOJAX — U UX POJM B )KM3HHU YeJIOBEKa. MaTepuanbHOe €IMHCTBO OPIaHUYECKUX U
HEOPraHWYECKUX COCIUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJIyY€HHE M TPUMEHEHHE.
Coenunenus kpeMmHusi B npupojse. O0mue npeacrabieHus 00 okcuae kpeMHusa(IV) u
KpeMHHEBOH  kucinote. CHIMKaThl, WX HCIOJB30BaHHE B OBITY, MEIHIIMHE,
IIPOMBIIIICHHOCTH. BakHel1e cTpouTesibHbIe MaTepHalibl: KEpAMUKa, CTEKIIO, IEMEHT,
Oeron, xene3o0eToH. [IpoGiiembl 0€30MAaCHOrO  HCMOJNB30BAaHUS  CTPOUTEIBHBIX
MaTepHaioB B IOBCEJHEBHOM KU3HU

2.8

XUMUYECKUH SKCIIEPUMEHT: M3yueHHe OOpa3loB HEOPraHWYECKHX BEIIECTB, CBOMCTB
COJSIHOM KHUCIIOTHI, TPOBEJACHWE KAYEeCTBEHHBIX PEAKIMid Ha XJIOPHUI-HOHBI |
Ha6J'IIO[IeHI/I€ IMPU3HAKOB MX MPOTCKAaHHA, OIIbITbI, OTpAXAIOIINUC (1)I/ISI/ILI€CKI/IC u
XMUMHAYECKHE CBOMCTBAa TaJIOTEHOB M HMX COCJUHCHUH (BO3MOXKHO WCIIOJIb30BaHUEC
BUJICOMATEpPHAIIOB);  O3HAKOMJIEHHME ¢ oOpa3uamMu  XJOpUAOB  (TaJOreHUI0B);
O3HAaKOMJICHHE C oOpasiamu cepbl U e€ COoeIMHEHHSIMU (BO3MOXHO HCIIOJIb30BAaHHE
BHJICOMATEpPHAIOB); HAOJNIOJACHUE TMpolecca OOYIIMBaHUS caxapa MOoJA JCHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, M3yYCHUE XMMUYCCKHX CBOWMCTB Pa30aBICHHOM
CEpHOM KHCIIOTHI, MPOBEACHNE KAUeCTBEHHOW peaknu Ha CyabpaT-uoH U HaOIroaeHne
npHU3HaKa e€ MPOTeKaHMs;, 0O3HAKOMJICHHE ¢ (PU3NYECKUMHU CBOMCTBaMHU a30ta, pocdopa
U MX COeIMHEHHH (BO3MOXKHO HCIOJB30BAHUE BHICOMATEPHAIIOB), 00pa3liaMi a30THBIX
u  (ochopHBIX yHOOpeHMIt; MONyueHHe, COOMpaHUEe, pPACIO3HABAHWE W HW3YYCHUE
CBOWCTB aMMHaKa; MPOBEICHNE KAaUeCTBEHHBIX PEaKIUi Ha HOH aMMOHUS U PocdaT-noH
Y U3YyYCHHUE MPU3HAKOB UX MPOTEKAHUS, B3aUMOCHCTBUEC KOHIICHTPUPOBAHHON a30THOM
KHCJIOTBHI ¢ MeIbI0 (BO3MOYKHO HCIOJIH30BAHNE BUACOMATEPHAJIOB); N3yUYEHUE MOETEH
KPUCTANIMYECKUX PEIETOK anMasa, rpadura, QyiepeHa; 03HaKOMICHHE C ITPOLECCOM
azcopOLMU  pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOICTBOM
IpOTHBOra3a; IMOJy4eHHe, coOupaHue, paclo3HaBaHWE U HM3yYEHHE CBOMCTB
VIIJIEKHUCIIOTO Ta3a; MPOBECHHE KaUeCTBEHHBIX Peakuii Ha KapOoOHAT- M CHIIMKAT-HOHBI
U U3y4eHHE NPU3HAKOB UX MPOTEKaHMs; O3HAKOMJIEHHWE C MPOJYKLHUEH CHUIMKaTHOM
MPOMBINIJICHHOCTH; PCHICHUC JOKCICPUMCHTAJIBHBIX 3aJad 110 TEMCE «Baxueitmmue
HEMETaJIbl U UX COCTUHEHUSD»

MeTannsl 1 UX COSANHEHUS

3.1

OO0mrast XxapakTEepUCTHKA XUMHUYECKHUX OJJIEMEHTOB — METaUIOB Ha OCHOBAHHHM UX
nonoxxenus B llepuommueckor cucremMe xumudeckux sneMmeHToB .M. MenneneeBa u
cTtpoeHust aroMoB. CTpoeHHE MeETaIOB. MeTalinyeckas CBsi3b U MeTaJuTHYecKas
KpUCTAJUTMYECKasl PelI€TKa. DIEKTPOXUMUUYECKHUI psAJl HAIPSKEHUN METaJIOB

3.2

dusnyeckue M XUMUYECKHE CBOMcCTBa MerauioB. OOmme crnocodbl MOTyYeHUs
MeTauioB. [loHSATHE O KOPPO3MM METAJIOB, OCHOBHBIE CHOCOOBI 3alIUTBI HX OT
koppo3uu. CriiaBsl (CcTaib, YyTyH, AIOpaTIOMUHUN, OpOH3a) U UX PUMEHEHHE B OBITY U
IPOMBIIIIEHHOCTH

3.3

[Ienounsle MeTael: nojoxeHue B lleproanueckoil cucteMe XMMUYECKUX JJIEMEHTOB
JI.1. MeHnneneeBa; CTpOCHHE HX aTOMOB; HaxoXKJeHUE B npupoae. Puznueckue Hu
XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kains). OKCUIbl U TUAPOKCUIBI HATPUS U
KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIJIOB U UX CO@}II/IHGHI/Iﬁ

3.4

[[lenouHo3eMenbHbIE METAUIBI MAarHuid M KaJlbUUW: moJIOKeHHE B llepmoamueckon
cucteMe xuMHuueckux sneMeHToB [[.M. MenzaeneeBa; cTpoeHUE MX aTOMOB; HAXOKJICHHE
B npupone. Pusnueckue U XMMUYECKHUE CBOWCTBA MArHus W Kaiblus. BakHelmue
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COCUHEHUS Kanblusg (OKCHI, THUAPOKCUI, coiin). JKECTKOCTh BOABI M CHOCOOBI €€
YCTpaHCHHS

3.5

AmomuHuil: nosiokeHre B Ilepuommueckoit cucteme Xumudeckux sjaemeHToB 1.
MemnzeneeBa; CTpoeHHE aroMa; HaxoxjaeHue B mpupoge. dusnueckue U XUMHUYECKHE
CBOMCTBA AMFOMHUHMS. AMGOTEpHBIC CBOMCTBA OKCHJIA M THAPOKCH 1A ATFOMUHUS

3.6

Keneso: mnomoxenue B llepuoamyeckoid cucremMe XUMHYECKUX dieMeHToB J[.U.
MenpeneeBa; CTpoeHUE aTOMa; HaxoXKIeHHE B mpupoje. Ou3ndyeckue U XUMUYECKUE
cBoiicTBa xene3a. Okcuabl, ruapokcuasl u conu sxeneza(ll) u xeneza(lll), ux cocras,
CBOIMCTBA U MOJy4YEeHUE

3.7

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMJIGHHE ¢ 00pa3lamMu METalJIOB M CIUIABOB, HMX
(GU3MYEeCKUMHU CBOMCTBAMH; H3y4€HHE pE3yJbTaTOB KOPPO3MHM METAJIOB (BO3MOYKHO
HCII0JIb30BaHUE BUAEOMATEPUAIOB), OCOOEHHOCTEN B3aMMOAEHCTBUS OKCUAA KalbLUs U
HaTpus ¢ BOJOH (BO3MOXKHO MCIIOJIb30BaHUE BUJEOMATEPHAIIOB); NCCIIEJOBAHNE CBONCTB
KECTKOW BOJIbI; IpoLlecca TOPEHMs XKelle3a B KUCIOpOAE (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); MPU3HAKOB MIPOTEKaHNUs KaUeCTBEHHBIX pPeaKLUil Ha MOHBI (MarHus,
KaJblys, amoMuHus, muHKa, sxenesa(ll) m sxenmesa(Ill), memu(Il); nHabmogenwe wu
OIMCAaHUE IPOLIECCOB OKpAIIMBAaHMs IUIAMEHM WMOHAMHU HATpHsl, Kajdusd U KaJbLMs
(BO3MOXKHO HCIIOJIB30BaHUE BUACOMATEPHAJIOB); HCCIEAOBaHUE aM(pOTEPHBIX CBOMCTB
TMIPOKCHUIA AIIOMUHMS U TMAPOKCHIA LIMHKA; PEIIEHUE SKCIIEPUMEHTANIBHBIX 3aJa4 I10
TeMe «BakHelre MeTaulbl U UX COCIUHEHUSD)

XHMHMS M OKpYXKarolas cpeaa

4.1

HoBrie MaTCpHajibl U TCXHOJIOTHH. BemiectBa n MaTcpurajbl B HOBCG,Z[HGBHOP'I KHN3HHU
YeJIOBeKAa. XHUMHUSI U 310pPOBLE. be3omacHoe MCIOIb30BaHUE BEINECTB U XHMMHYCCKHX
peaKuHﬁ B 6BITy. HepBa;I IMOMOIIb IIPU XUMHUYCCKUX 0XKOI'aX U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTUYECKOW I'PaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYXKaroIlel cpeJibl
I[TAK. Ponp XuMUM B peIIEHUH SKOJIOTHYECKUX MpobsieMm. [IpupojaHble HCTOYHMKH
YTJI€BOIOPOAOB (YroJib, MPUPOAHBIN ra3, HeTh), MPOAYKTHI UX MEPepabOTKU, UX POJIb B
OBITY U IPOMBILIUIEHHOCTH

4.3

XUMHUECKUI OSKCIEPUMEHT: Hu3ydeHHe o00pa3loB MaTepuanoB (CTEKIO, CIUIABBI
METAJIJIOB, MTOJIMMEPHBIE MaTepUabl)
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IPOBEPAEMBIE HA OI'S 110 XUMHWHU TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI
OCHOBHOH OBPA3OBATEJIBHOH ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM 02a30B0I0
NMPOBEPAEMOro YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMbl OCHOBHOT'0
TpeOoBaHusl o0mero oopasosanus Ha ocHoBe PI'OC

1 IIpencrasnenue:

0 II03HABAaE€MOCTH SIBJICHUU IIpupoabl, IOHUMAaHHE OO0BEKTUBHON 3HAYMMOCTH
OCHOB XHMHUYECKOM HAayKHU KakK obactu COBpPCMCHHOTO €CTCCTBO3HAHUA,
1.1 KOMIIOHCHTA O6HI€I>1 KYJIbTYPbI U HpaKTquCKOﬁ JCATCIIBHOCTH 4YCJIIOBCKA B
YCIO0BUAX COBPEMCHHOI'O 06H_[€CTBa; IMOHUMAaHHUEC MCCTa XUMHUHU CPCAU APYTUx
CCTCCTBCHHLBIX HAYK

O Hay4YHbIX MCTOAAaxX IIO3HAHHWA, B TOM YHCIC OKCICPHUMCHTAJIBHBIX H
TECOPCTUYUCCKUX MCTOHAaX HCCICAOBAHUA BCHICCTB U HU3YUCHUA XHUMUUYCCKHUX
peaKHI/If/'I; YMCHUE HCII0JIb30BAaTh MOACIIN IJIA 00BACHEHUS CTPOCHUA aTOMOB U
MOJICKYII

1.2

0 chepax npodecCHOHATBHOW EATCILHOCTH, CBS3aHHBIX C XHMHEH W
COBPCMCHHBIMU TCXHOJIOTUSAMHU, OCHOBAHHBIMU Ha JOCTUIKCHHAX XUMHUYECKOU
HAYKH, 4TO MO3BOJIUT O0YUYAIOIIUMCS pacCMaTpUBaTh XUMHIO Kak cdepy cBoeit
Oynymield mpoecCHOHATBHOM IesSTeIBHOCTH M CHeNaTh OCO3HAHHBIA BHIOOD
XMMHHM KakK TPO(UIBHOrO MpeAMEeTa MPH IMEPeXoje Ha YPOBEHb CPEIHEro
o0m1ero o0pa3oBaHUs

1.3

Bnagenue cucreMoM XHMMHUUYECKHX 3HAaHUH U YMCHHEC INPUMCHATbL CUCTEMY
XHUMHUYCCKUX 3HaHI/If/'I, KOTOpas BKIIIOYACT!

BaXHEHIINE XUMHUYECKUE MOHSITHSA: XUMHUYECKUI DIIEMEHT, aTOM, MOJIEKYIIA,
BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPO/IHAS U HEOJHOPOIHASI CMECH,
OTHOCHUTEJIbHBIE aTOMHAs! M MOJIEKYJISIpHAsi MacChl, KOJIMYECTBO BEILECTBA, MOJIb,
MOJIsIpHas Macca, MOJSPHBIH O00BEM, OKCUA, KHUCIOTa, OCHOBaHHWE, COJIb
(cpenHsisl), XUMHUYECKasl peaklus, peakKlul COCINHEHMsI, PEaKIIUK Pa3JIoKEHUs,
peakLuy 3aMelIeHus, peakiuu oOMeHa, TEIUIOBON 3(QeKT peakuuu, 3K30- U
SH/IOTEPMHUYECKUE PEAKIIUU, PACTBOP, MAacCOBasl JI0JIi XUMHUECKOTO 3JIEMEHTA B
COEIMHEHUM, MaccoBas JOJI1 M TIPOLEHTHAas KOHIIGHTpAaLUs BEIECTBA B
pacTBope, SApO aToma, NEKTPOHHBIA CIOM aToMa, aTOMHasi OpOUTallb, pajuyc
aToMa,  B&JEHTHOCTb,  CTENEHb  OKUCIECHWs,  XHUMHU4YECKas  CBS3b,
AJIEKTPOOTPHULIATENILHOCTD, TIOJISIPHAs M HETIOJISIPHAsl KOBAJIEHTHAsI CBSI3b, HOHHAS
CBSI3b, METAIMYECKAsl CBA3b, KPUCTAJUIMYECKAs pEIIETKA (aTOMHAs, MOHHas,
MeTaJuIM4yecKas, MOJEKYJsipHasi), HOH, KaTHOH, aHWOH, OJJIEKTPOJIUT H
HE3JIEKTPOJIUT, IIEKTPOIUTUYECKAs! JAUCCOLMALIUS, PEaKlMd MOHHOTO OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEbHBIE PEAKIMH, OKUCIUTENb U BOCCTAHOBHUTEID,
OKHCJIEHME U BOCCTAHOBJIEHHME, JJIEKTPOJIM3, XUMHUYECKOE paBHOBECHE,
oOpaTumMble M HEOOpaTHUMblE pPEaKIHH, CKOPOCTh XUMHUYECKOW peakluH,
karanuzarop, [1/IK, koppo3usi MeTaioB, CIJIaBbl

2.1

OCHOBOIIOJIATAlOIIME  3aKOHbI ~ XMMHUHU:  3aKOH  COXPAHEHUsS  Macchl,
2.2 nepuoanueckuid 3akoH /.M. MenneneeBa, 3aK0H IMOCTOSHCTBA COCTaBa, 3aKOH
ABorazipo

TEOPUU XUMHUU: aTOMHO-MOJIEKYJIIpHAs TEOpHs, TEOPHUs DJIEKTPOIUTHUECKOU
IHUCCOLIUAINA

2.3
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Brnanenune ocHOBaMH XMMHUUYECKON TPAMOTHOCTH, BKJIFOYAIOILIEH:

YMEHHE MPaBWIbHO HCIIOJIb30BaTh U3yUEHHBIE BEIIECTBA U MaTepHalibl (B TOM
Yuclie MUHEpaJIbHbIE yIOOpEHUs, METAJIJIbl U CIUIaBbI, MPOAYKTHI IIepepadOTKU
MPUPOJHBIX MCTOYHUKOB YIJIEBOJOPOJOB (YIJisi, MPUPOAHOTO ras3a, HEPTH) B

3.1 OBITY, CETbCKOM XO35HCTBE, HA MMPOU3BOJICTBE U TOHUMAaHUE 3HAUCHUS KUPOB,
OCNKOB, YIJIEBOJAOB Ui OpraHM3Ma 4YeJIOBEeKa; YMEHHUE IPOTHO3UPOBATH
BIIUSHUE BEIIECTB M XHMMHMUYECKHUX TIPOIECCOB HA OpPraHU3M ueJoBeKa H
OKPY’KaIOIIYI0 IPUPOIHYIO CPEey
39 yYMEHHE WHTErpUpOBATh XMMHUYECKHE 3HAHUSA CO 3HAHUSAMHU JPYrHUX y4eOHBIX
MIPEIMETOB
HaJM4Yue OmnbiTa paboThl C PA3IUYHBIMU UCTOYHUKAMU WH(OPMALIUU 110 XUMHH
3.3 (Hay4Hass W HAy4HO-TIONYJISpHAs JIMTEpPaTypa, CJIOBApH, CIPABOYHUKH,
HUHTEPHET-PECYPCHI)
yMEHHE OOBEKTHMBHO OLIEHMBaTh HH(OpPMALKMIO O  BelecTBax, HX
34 MPEBPAICHHUSAX ¥ TPAKTHYECKOM MTPUMEHCHHH M YMEHHE WCIIOIB30BaTh €€ JIs
pelieHrs yueOHO-T03HaBaTeNIbHbIX 3314
Brnagenne ocHOBaMH MOHSATUIHOTO aIliapaTa i CHMBOJIMYECKOTO SI3bIKA XHMHUH
4 JUIs cocTaBieHus (POpMyJl HEOPTraHUYECKUX BEIIECTB, YPABHEHUN XUMUYECKUX
peakiuii; ocHoBamu xumuueckoid HoMeHkarypsl (IUPAC u TpuBnaibHOMN)
YMeHue o0bIACHATH CBS3b MOJIOKEHUA dyieMeHTa B [leproanueckoit cucreme ¢
YHCIIOBBIMH XapPAaKTEPUCTHKAMH CTPOCHHUS aTOMOB XUMHUYECKHX 3JIEMEHTOB
5 (cocraB w 3apsa  sAapa, oO0IIee YHCIO SJISKTPOHOB), PpaclpeieICHHEM
AJICKTPOHOB TIO0 JHEPIeTHYECKUM YPOBHSIM aTOMOB TEPBBIX TPEX IEPHOJIOB,
KaJusl ¥ KaJblIUs
[IpencraBienre o NEPUOAMYECKON 3aBUCUMOCTH CBOWCTB XHUMHYECKHX
6 AJIEMEHTOB (paJnyC aroMma, JJIEKTPOOTPHUIATEILHOCTD), MPOCTHIX U CIIOKHBIX
BEIIECTB OT MOJIOKEHUs dJeMeHTOB B [lepmomuyeckoil cucreme (B MaibIX
MEePHOJIaX U TJIABHBIX MOTPYIIIAX) U JJIEKTPOHHOTO CTPOCHUS aToMa
7 YMeHue Ki1accupuImpoBaTh:
7.1 XUMHUYECKUE FTIEMEHTHI
7.2 HEOpraHMYEeCKHe BEIIeCTBA
7.3 XUMHUYECKUE PEAKLINH
8 YMeHue onpenensTh:
8.1 BAJICHTHOCTh M CTEIICHb OKHMCIICHUSI XUMUYICSCKUX IJICMEHTOB, 3apsiji HOHA
8.2 BUJI XUMHUYECKOU CBSI3U M TUI KPUCTAIUTMUECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX pacTBOpax BEHIECTB (KHCIOT, OCHOBAHUH)
8.4 OKHCJIUTETh U BOCCTAHOBUTEIT
9 YMeHue xapakTepru3oBath (hU3HMUECKUe U XUMUYECKUE CBOWCTBA!
9.1 MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJIOPOJ, TpaduT, ainMas, KpeMHHH, a3o0T,
dbocdop, cepa, XJI0p, HATPHUH, KK, MATHUN, KAJIBIIWA, aTFOMUHHM, KEJIE30)
CIIO)KHBIX BEIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOpPOB (BOAa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOJOPOJI, OKCHIBI U TUAPOKCHABI MeTaiuioB [-IIA rpymm,
9.2 amomunus, menu (II), uuuka, xxenesa (I u III), okcuner yrnepona (II u IV),
kpemuus (IV), azota u docdopa (Il u V), ceprt (IV u VI), cepuucras, cepnas,
a30THCTas, a30THas, pochopHas, yroapHasi, KpEMHHEBAst KUCIIOTA U UX COJIN)
9.3 MTPOTHO3MPOBATh M XapaKTePHU30BaTh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX
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CoCTaBa U CTPOCHUSA, MPUMCHCHUC BCIICCTB B 3aBUCUMOCTH OT HX CBOﬁCTB,
BO3MOXXHOCTH IPOTCKAHUA XUMHYCCKUX HpeBpameHHﬁ B PA3JIMYHBIX YCIOBUAX

VMenue cocTaBiIsSITh MOJICKYJISIPDHBIE U MOHHBIC YPaBHCHUIA peaKuHﬁ, B TOM

10
quClie:

10.1 peakIii HFOHHOTO OOMEHa

10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUI

103 WUTIOCTPUPYIOIINX XUMHUYECKUE CBOHCTBA M3YyYEHHBIX KJIACCOB (TPYIIN)
HEOPraHMYECKUX BEIECTB

10.4 MOITBEPIKIAIONUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMU

11 YMeHHe BBIYUCIATH (IPOBOAUTH PACUETHI):

111 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChbl BEIIECTB, MacCOBYIO
JIOJTI0 XMMHYECKOTO 3JIEMEHTA B COSTMHEHUH

11.2 MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ia30B

114 M0 YpPaBHEHHSIM XHMHUYECKUX PEaKIMi W HaXOIUTh KOJIWYECTBO BEIICCTBA,
00BEM M Maccy peareHTOB WM MPOAYKTOB PEAKIIHH

12 Brnanenue (3HaHNE OCHOB):
OCHOBHBIMHM METOJaMH HAay4YHOTO T[O3HaHUA (HaONoJeHue, HW3MEpeHue,

191 OKCIIEPUMEHT, MOJICIIMPOBAHNE) TIPU HU3YYCHUU BEIIECTB W XHMHUYCCKUX
SABJIGHUH; yMeHHEe chOopMyIHpoBaTh MPOOJIEeMy U TPEUIOKHTh NyTH e
pelIeHus

12.2 0e30macHOi pabOThl ¢ XMMHYSCKUMH BEIIECTBAMH, XHMHUYECKON TOCYIOH U
1a60paTOPHBIM 000PYTI0BAHUEM
npaBujiaMyd  0€30MMacHOTO OOpalleHHs] C BEIIeCTBAaMH, HCIOJIb3YEeMbIMH B
MOBCETHEBHOM JKU3HH, IPABUIIAMU TOBEJCHUS B LIETSAX COSPERKEHHS 30POBbS

12.3 U OKpYXKarollell MNpUpOJHON cpenpl; MOHMMAaHHME Bpeda (OMACHOCTH)
BO3JICHCTBUSI Ha JKMBBIE OpPraHU3MbI OMNpEACNEHHBIX BEIIECTB, CIOCOOOB
YMEHBIIICHUS U IPEIOTBPAIICHHS WX BPETHOTO BO3ICHCTBUS

13 Hanwume TpakTHYECKWX HABBIKOB IUIAHUPOBAHUS WM OCYIIECTBICHHS
CIIETYIOIINX XUMUYECKUX IKCIIEPHUMEHTOB:
W3YYCHHEC W ONHCAHWE (PU3UYECKHX CBOWCTB BEIIECTB, O3HAKOMIICHHE C

13.1 (GU3MYECKUMU ¥ XUMHYECKUMH SIBICHHUSMH; ONBITHI, HWJUTIOCTPUPYIOIINE
MIPU3HAKY IPOTEKAHUS XUMUYCCKUX PEaKITui

13.2 u3yueHue crnocoOoB pa3fieNeHus cMecen
MOJIy4eHUE KHUCIOpOAa W HM3yYeHHE €ro CBOWCTB; MOJIyYeHUE BOJOPOJA H

13.3 W3YYCHHE €r0 CBOMCTB; MOJTYUYCHHE YTIICKHUCIIOTO Ta3a U U3y4eHUE ero CBOWCTB;
MOJIy4eHUE aMMHaKa ¥ U3y4eHHe ero CBONCTB

134 MPUTOTOBJIEHNE PACTBOPOB C OMPENAECIEHHON MACCOBOW J10JIE€H pacTBOPEHHOTO
BelleCTBa

135 MIPUMEHEHNE WHIUKATOPOB (JJaKMyca, METUJIOpaHKa U (beHOJE(i)Ta.HeI/IHa) Ui
oTpesieNIeHUs] XapaKkTepa Cpeibl B pacTBOpaxX KHUCIOT U IIeouei
WCCTIEIOBaHNE M ONHCAaHHE CBOWCTB HEOPTaHMUYECKHX BEIECTB PAa3UYHBIX
KJIACCOB; U3yYCHUE B3aWMOJICHCTBHS KUCIIOT C META/UIAaMH, OKCHJIAMH METaJIJIOB,

13.6 pacTBOPUMBIMH ¥ HEPACTBOPUMBIMH  OCHOBAaHHSIMH, COJISIMH; TOJIy4EHHUE

HEPaCTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHME OJHOIO0 MCETalllla JPYyruM M3
pacTBOpa COJIM; UCCICAOBAHNC aM(I)OTepHLIX CBOICTB THUAPOKCUIAOB aJIOMUHUSA
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U IIUHKA

13.7

pelIeHre HSKCIEePUMEHTANBHBIX 3a7ad 1o TemaM: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX  COCOUHEHMI»,  «DJEKTPOJUTHUYECKAs  JAUCCOIHALIMY;
«Baxknemue HeMeTalUTbl U UX COSIMHEHHS», «BakHelmme MeTalllIbl U UX
COCITUHECHHUS

13.8

XMMHUYECKHE OKCIICPUMEHTBI, WJUTIOCTPUPYIOIINE TPHU3HAKUA IMPOTEKAHMS
peakimii HOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIMU Ha MPHUCYTCTBYIOIIUE B
BOJHBIX PAcCTBOpax HOHBI XJIOpHUI-, OpoMHUI-, MOAUI-, cyiabdar-, ¢ocdar-,
KapOOHAT-, CHIIMKAT-aHUOHBI, THIPOKCU-UOHBI, KATHOHBI aMMOHUs, MarHHs,
KaJIbLusl, aJIIOMUHUS, Kene3a (2+) u xkenesza (3+), menu (2+), nuHKa

14

VYwmenue:

141

IIPEICTABIATh PE3YJIbTaThl SKCIEpPUMEHTa B ()OpME BBIBOJOB, JJOKA3aTENbCTB,
rpaduKOB U TaOJIHII U BBISIBISTH SMIHPHUUECKUE 3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'IIOI[aCMBIMI/I XUMHNYCCKUMU
ABJICHUAMHA W IpoHecCaMu, IMPOUCXOAAIIMMH B MAKpPO- U MHUKPOMHUPCE,
O0OBACHATH IIPUYHUHBI MHOFOO6pa3I/IH BCIICCTB
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IHEPEYEHDB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMbBIX HA OCHOBHOM
IroCYaIAPCTBEHHOM 3K3AMEHE 110 XUMWH

Koxa

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUS

1

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

11

YucTeie BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

1.2

ATOMBI H® MOJICKYJIBI. Xumudeckue djeMeHThl. CHMBOJIBI XHMHUYECKHX DJIEMEHTOB.
HpOCTBIe " CJIOKHBIC BEUICCTBA.

1.3

Xumudaeckast (bOpMy.]'Ia. BanenTHOCTF aTOMOB XHMMHYECKHX 3jeMeHTOB. (CTeneHb
OKHCJICHHUA

14

3aKOH ITOCTOSHCTBA COCTaBa BCIIIECTB. OTtHocuTenbHas aTroMHas mMacca. OTHOCHTEIbHAS
MOJICKYJIApHas Macca. MaccoBas 0JIs XUMHYECKOI0 3JI€MEHTa B COCTMHCHUHU

1.5

KomugectBo BemniecTBa. Moabs. Mossipaas Macca. MonspHbIld 00bEM ra3oB. B3zanmMocBs3b
KOJINYECTBA, MACChl M YUCJIA CTPYKTYPHBIX €IMHUIL BEIIECTBA

1.6

dusznueckue W XHUMHYCSCKHE SBJICHHSA. XUMHUYECKAs pCakuuga u e€ IIPpU3HAKH. 3akoH
COXpaHCHUA MACChl BEIICCTB. XUMHYECKHE YpaBHCHHUA

[lepnognueckuii 3akoH u llepuogmueckas cucremMa XMMHYECKUX 3ieMeHTOB J[.M.
MenneneeBa. CTpoeHHE aTOMOB

2.1

ITepuognueckuii 3akoH. Ilepumonmyeckas cucrema XuMuyeckux daemeHTtos J[.U.
Menneneesa. Ilepuonbl u rpynnsl. @PU3HMYECKUI CMBICI OPSIKOBOTO HOMEPA, HOMEPOB
NIEpPUOJA U IPYIIIbI JJIEMEHTA

2.2

Crpoenue atomoB. CocrtaB artomMHbIX saep. M3ortombl. Onekrponsl. CtpoeHue
JJIEKTPOHHBIX 000JI0YeK aTOMOB NepBbIX 20 xuMuyeckux 3neMeHToB [lepuoanyeckoit
cuctemsl /.M. Mennaeneena

2.3

BaKOHOMCpHOCTI/I B M3MEHEHHMH CBOWMCTB XHMMHYECKHX DJJIEMEHTOB IEPBLIX TpéX
NnepruoaoB, KaJInd, KaJIbIHA (pazuxlyca ATOMOB, JICKTPOOTPUIATCIIBHOCTH, METATINIIMYCCKUX
N HCMCTAIIMYCCKUX CBOI\/'ICTB) n ux COCZ[I/IHCHI/Iﬁ B COOTBCTCTBHH C IIOJOXKCHUCM
9JICMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHUCM NX aTOMOB

Crtpoenue BemiecTna

3.1

XuMuueckas CBA3b. KoBanenthas (HOHHpHaﬂ 151 HCHOJ'IHpHaH) CBA3b.
3J'I€KTpOOTpI/IHaT€HI>HOCTI) XHMHYECKHX DJJIeMeHTOB. MoHHAas CBI3b. MeTamandecKas
CBA3b

3.2

Tunel KpUCTANIMYECKUX PEHIETOK (aTOMHasl, MOHHAs, METajlIn4yecKas), 3aBHUCHMOCTb
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKOU PEILIETKU U BUJA XUMUYECKOU CBSI3H

Baxueiiiine MMPpEACTAaBUTCIIN HCOPraHNYCCKHUX BCUICCTB. Hemeramnel u ux coeauHeHUs.
MeTamisl ¥ UX COSIMHCHUS

4.1

Knaccudukanms ©  HOMEHKJIAaTypa  HEOPraHMYECKHMX  COCITUHEHHUH:  OKCHJIOB
(coneobpasyrole: OCHOBHBIE, KHCIOTHbIE, aM(OTEpHbIE) U HECcoJIeoOpa3yrolIKe;
OCHOBaHMHU (LIETOYM U HEPACTBOPHUMBIE OCHOBAHMSA); KHCIOT (KUCIOPOACOAEpKAIIUE U
OeCcKHUCIOPOAHbIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE€); COJIEH (CPEIHUX M KUCIIbIX)

4.2

Ou3nYecKue U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOAOPO/A, XJIOpa,
KHCJIOPO/JIa, CEPHI, a30Ta, pocdopa, yriaepoaa, KpeMHUs

4.3

duszndeckrue W XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAIJIOB: JIUTUA, HATPHA,
Kajausd, Maroysa U KaJblus, aJIOMHUHHA, XKCIC3a. SHCKTPOXI/IMI/I‘-ICCKI/Iﬁ paa HaHp}DKeHI/Iﬁ
METAIJIOB

4.4

Pu3nyeckue M XUMHYECKHME CBOMCTBA BOJOPOAHBIX COECIAMHEHHWWA HEMETAJUIOB:
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XJIOPOBOAOPOJA, CEPOBOAOPOJA, AMMHUAKA

4.5

®du3nueckue U XMMUYECKHE CBOMCTBA OKCHA0B HeMeTauioB: cepsl (IV, VI), azora(ll, IV,
V), docdopa(lll, V), yraepona(ll, IV), kpemausa(IV). [TonyueHne okcua0B HEMETAIIOB

4.6

Xumuyeckue cBorcTBa OKcuaoB: MetaiwioB [A-IIIA rpynn, munka, menu(Il) u >xenesa(ll,
I11). [TonyyeHre OKCH/IOB METAILIIOB

4.7

XUMUYECKUE CBOMCTBA OCHOBAaHWH W aM(OTEPHBIX THUAPOKCUIOB (HAa MpUMEpe
TUAPOKCUIOB QIIOMHHMS, jKene3a, HuHKa). llomydeHume ocHoBaHuMi M aM(OTEpHBIX
TUJIPOKCHJIOB

4.8

OO0mue XMMHUYECKHME CBOMCTBA KHUCIOT:  XJIOPOBOJOPOJHOHM, CEpOBOIOPOAHOM,
CEpPHHUCTOM, CepHOM, a30THOH, (GOCchOPHONM, KpPEMHHUEBOM, yrompbHOW. OcoObie
XUMUYECKHE CBOMCTBA KOHILICHTPUPOBAaHHOM CEPHOM M a30THOM Kucnor. Ilomydenwue
KHCJIOT

4.9

OO01mune xuMHYECKUE CBOMCTBA cpeHuX conell. [Tomyuenue coneit

4.10

[Tonyuenue, cobupanue, pacno3HaBaHHE BOJIOPOAA, KUCIOPOAA, aMMHUAKa, YIICKHCIOrO
rasa B J1abopaTopuu
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[Momyuenne amMmmuaka, CepHON M @30THOW KUCIIOT B MPOMBIIIIEHHOCTH. O0Imue crocoob!
IIOJIyYEHUS] METAIIJIOB

4.12

I'enermueckas cBsI3b MCKAY KiIaCCaMH HCOPraHNYCCKUX COCIII/IHGHI/Iﬁ

XUMHYECKHE pCaKnuu

5.1

Knaccudukanusa XUMHUYECKUX PEaKUUid MO Pa3IMYHBIM MPU3HAKAM: [0 YUCIY U COCTaBY
YYaCTBYIONIMX B PEAKIIUH BEIIECTB, MO TEIIOBOMY 3 (HEKTy, 0 U3MEHEHHUIO CTEIICHEeH
OKMCJICHUSI XUMHYECKUX DJIEMEHTOB

5.2

TermmoBoil 3¢ ¢dexkT XUMHUECKOW peakuuu, TEPMOXMMHUYECKHE YpaBHEHHS. JK30- U
SHJIOTEPMHUUYECKHUE peakuu. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCIUTEIIFHOBOCCTAHOBUTEIILHEIC pCaKknuu. OKHCIuTEIN n BOCCTaAaHOBUTCIIN.
Hpoueccm OKHCJICHHUA u BOCCTAaHOBJICHHA. 9JICKTpOHHBIfI Oamanc
OKHCIHUTEILHOBOCCTAHOBUTEIILHOM pCaKkuuun

5.4

Teopust >IEKTPONUTHUECKONW Jucconuanuu. KaThoHbl, aHWUOHBL OJIEKTPOJIUTH H
HEeANIeKTPONUThL. CUTbHBIE U clla0ble 2NeKTPoIuThl. CTeneHb AUCCOIHAINN

5.5

Peakuuu nonHoro oomeHa. YcioBus NMPOTEKaHMs peaklUii HOHHOTO O0OMEeHa, MOJHBIE U
COKpalllCHHbIE HOHHBIE YPAaBHEHUsI PEaKLIUil

XUMHS U OKpY>KaroIlas cpena

6.1

BemiectBa u Marepuainsl B IOBCEIHEBHON JKU3HU uesloBeKa. be3onacHoe MCnoiab30BaHue
BEIIECTB M XUMMUYECKUX peakiuil B naboparopuum u ObiTy. [lepBasg momous mnpu
XUMHUYECKHX 0’KOTax M OTPaBICHUSIX

6.2

XUMUYECKOE 3arps3HEHHE OKPYXKAromied cpeasl (KUCIOTHBIC MOXKIW, 3arpsi3HEHHe
MOYBBI, BO3/yXa U BOJOEMOB), CITIOCOOKI €ro mpenoTBpamenus [IpenensHas gomycTuMas
koHneHTpanus BemecTB (I[IJK). Pomb XuMuUU B peIIeHHH JKOJIOTUYECKUX MPoOIeM.
VYcunenne napHuKoBoro a3 dexra, pazpyiieHne 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3zoTta, pocdopa, yriepoma, KpeMHHUs U UX COEAMHEHUU B OBITY,
MEAMIIMHE, IPOMBIIIJIEHHOCTH U CEIIbCKOM X03s1cTBe. [[prMeHenne MeTaioB U CIJIaBOB
(cranb, YyryH, AIOPATIOMUHUNA, OpOH3a) B OBITY M MPOMBIIIJIEHHOCTH MX COETUHEHHI.
[ToHsATHE O KOPPO3UHU METAIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UHU

6.4

[TpupoaHble HCTOYHUKH YIJIEBOAOPOIOB (YroJib, MPUPOAHBIN ra3, He(Th), MPOJYKTHI UX
nepepaboTku (O€H3UH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH

6.5

HepBOHa'-IaJ'IBHBIe MOHATHI 00 OpPraHM4YCCKUX BCIICCTBAX KAaK O COCAWHCHHUAX YITICPOaad

43




(MeTaH, 3TaH, STWJIEH, alETWJEH, 3TaHOJ, TJHUIEpUH, YKCycHas kuciora). [lonstue o
OMOJIOTMYECKH BaKHBIX BEILECTBAX: JKUpax, OENKax, YIJIeBOJaX — W WX POJH B YKU3HHU
YyeJIoBeKa

7 Pacuérnr:
7.1 1o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B pPACTBOPE
7.3 10 XUMUYECKUM YPaBHCHUSIM
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Xumusi, 8 kimace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o6miecTBo «M3nareascTBo
«IIpocBenieHne
» Xumus, 9 knacce/ Pymsutuc I'.E., ®enpaman @.I'., AkiimonepHoe obmiectBo «M31aTenbcTBO
«IIpocBenieHne

METOANUYECKHUE MATEPHAJIBI U1 YYUTEJIA
http://school-collection.edu.ru/

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
bu6mmoreka [IOK

resh.edu.ru.

http://school-collection.edu.ru/
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