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MOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XHMHH Ha YpPOBHE OCHOBHOrO OOIEro 0Opa3oBaHWsI COCTABICHA HAa OCHOBE
TpeGOBaHMH K pesylbTaTaM OCBOEHHs OCHOBHOH 00pa30BaTeNbHOH MpOrpamMmbl OCHOBHOIO OOLIEro
o6pazopanns, npencrasiennsx B ®IOC 00O, a Takke Ha OCHOBE (enepaibHOi pabouelt IMporpamMmel
BOCITHTAHHS U C YUETOM KOHIIETIMM TPENOaBaHusi yueOHoro mpeameTa « XuMus» B 00pa3oBaTe/IbHBIX
opranu3auusx Poccuiickoii ®enepaunu.

[IporpaMma Mo XWMHH TaéT MpeACTaBICHHe O HeNMsX. oOmel cTparerdd oOydeHHS. BOCIHTAHHUS U
pa3BHTHS OOYHYAIOUMXCs CPEICTBAMH yueOHOro IpenMeTa. yCTaHaBJIMBAeT 00s3aTeIbHOE MPEeIMETHOE
cozepykaHne, MpelycMaTpUBaeT paclpeleseHHe ero Mo Kiaccam W CTPYKTYPHPOBAHHE IO paszfeiaM U
TeMaM [POrpaMMbl [0 XHMHH, OINpPEIEIAeT KOJIUYECTBEHHBIC H KAYeCTBEHHBIC XapaKTEPHCTHKH
CozlepKaHUsl, PEKOMEHIYeMYI IOCIeI0BaTeIbHOCTE H3YyUEHUS XUMHH C YY4ETOM MEXIPEIMETHBIX H
BHYTPHIPEIMETHBIX CBA3€il, JOTMKH y4eGHOro IMporecca, BO3PACTHBIX OCOOEHHOCTEH OOYyJaroIIHXCs,
ompesieNisieT BO3MOKHOCTH MpeaMeTa i peann3aluy TpeOOoBaHUH K pe3yIbTaTtaM OCBOCHHS OCHOBHOM
06pa3oBaTebHONH MpOrpaMMbl Ha YPOBHE OCHOBHOTO 00Iiero 00pa3oBaHHs, a TaKke TpeOOBaHHH K
pesynbTaTamM OOyuYeHHs XUMHHM Ha ypOBHE Melied H3ydeHHs MpeIMeTa M OCHOBHBIX BHIOB y4eOHO-
MO3HABATENBbHOM IesITeTbHOCTH 00yUaIOIIEerocs 0 OCBOCHUIO yUEOHOTO CONEpIKaHus.

3HaHWEe XHMHU CIY)XHT OCHOBOM st (OpPMHUPOBAHHS MHPOBO33peHHs O0Oydarolerocs, ero
NpeaCTaBlIeHHd O MaTepHallbHOM €JMHCTBE MHpa, BAXHYIO pOJib HIparoT (opMHpyeMble XUMHEH
MPEACTABICHUS O B3aUMOIIPEBPAICHUSX SHEPTUU U 00 3BOJIIOLUHU BEIIECTB B IPUPOJIE, O IIYTSIX PELICHUS
r1n00anbHbIX MPOOJIEM YCTOMUHUBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPbEBOH, SJHEPreTHUYECKOH, MHUILEBOH U
9KOJIOrM4eCcKOH 0e30macHOCTH, MpodIeM 31paBOOXPaHEHHS.

N3yueHne XUMHUu:

CIIOCOOCTBYET pealu3allii BO3MOYKHOCTEH I caMOpa3BUTHs U (POPMHUPOBAHUSI KYJITYpPbl JTUUHOCTH,
e€ obuieil U PyHKIHOHATBEHOH TPaMOTHOCTH;

BHOCHUT BKJa/J B (DOPMHUPOBAHME MBIIIICHUS U TBOPUECKUX CITOCOOHOCTEN 00yYarolUXCsl, HAaBbIKOB UX
CaMOCTOSATENPHOH y4YeOHOH JEeATENBHOCTH, HKCIEPUMEHTAIbHBIX W HCCIENOBATENbCKUX YMEHHI,
HEOOXOAMMBIX KaK B IIOBCETHEBHOM JKU3HHU, TaK U B MPO(EeCCHOHANTBHON AeSITETbHOCTH;

3HAaKOMHUT €O cHeuu(pUKOH Hay4yHOIrO MBIILICHHS, 3aKjajblBaeT OCHOBBI LEJIOCTHOIO B3rJsfAa Ha
€IMHCTBO IIPUPOJBI M YEJIOBEKa, SIBISETCS OTBETCTBEHHBIM 3TarnoM B (OPMHUPOBAHHMH €CTECTBEHHO-
Hay4HOH I'PaMOTHOCTH 00yYarOIuXcsi;

CocoOCTBYeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOINEHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
IIPUPOJIE, K YEJIOBEKY, BHOCHT CBOH BKJIaJ B FKOJIOTHUYECKOE 00pa3oBaHue 00yUYaroIUXCs.

JlaHHBIE HaNpaBlieHUS B OOY4YEHMHM XHMHH O0ecredyMBaloTCs CHenn(UKOH coiepikaHus ydeOHOro
NpeaMeTa, KOTOPBIHA SBISETCS MEJarorMuecky aJarnTUPOBAHHBIM OTpakeHHeM 0a30BOH HAyKH XMMHH Ha
onpenenéHHOM JTarne e€ pa3BUTHA.

Kypc xumuum Ha ypoBHE OCHOBHOTO o00IIero o0Opa3oBaHHs OpPHEHTHPOBAH Ha OCBOEHHE
00y4aroOIIMMHCS CUCTEMbl MEPBOHAUYAIBHBIX MOHSITUH XWUMHH, OCHOB HEOPraHHMYECKOM XHMHH H
HEKOTOPBIX OTIEJbHBIX 3HAUMMBIX ITOHSTHI OpraHu4ecKoi XUMHUU.

CTpyKTypa coAep:KaHHs IIPOrpaMMBI 110 XUMHUH c(pOpMUpPOBaHA HA OCHOBE CHCTEMHOI'O M0JIX0/1a K e
n3ydenuto. Colep:kaHue CKIaIbIBACTCs U3 CHCTEMbI MOHATHH O XHMHYECKOM JJIEMEHTE M BEIeCTBE U
CHCTEMBI NOHSATHH O XMMHYECKOH peakunu. O0e 3TH CUCTeMBI CTPYKTYPHO OPTraHHU30BaHbI 110 NPUHILIHITY
MOCJICIOBATEIbHOTO Pa3BUTHSI 3HAHUN HA OCHOBE TEOPETHUECKUX MPEACTABICHUNH pa3HOr0 YPOBHI:

— aTOMHO-MOJIEKYISIPHOTO YUEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepronnyeckoro 3akoHa [. . MenzeneeBa kak OCHOBHOTO 3aKOHA XUMHH,

— YYeHHs O CTPOEHMH aToMa U XUMHUYECKOH CBSI3H;



— MPeICTaBICHHH 00 MEKTPOIUTHYECKOH THCCOLHALIMU BEILECTB B pacTBOPaXx.

TeopeTnyeckue 3HAHMS PACCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKH MOJTYyYCHHBIX W OCMBICICHHBIX
(aKTOB, Pa3BHBAIOTCSA MOCIEIOBATENBHO OT OJXHOTO YPOBHS K APYTOMY. BBINOMHAS QyHKIUH OOBSICHEHHS
¥ TPOTHO3HPOBAHHS CBOMCTB, CTPOSHUSI W BO3MOMKHOCTEH MPAKTHYECKOTO NPUMEHEHHs M IOJIy4YCHHs
H3y4aeMbIX BELIECTB.

OcBOeHHE MHPOrpamMMBbl M0 XUMHH CIOCOOCTBYeT (POPMHPOBAHMIO MPENCTABICHHS O XUMHYECKOH
COCTaBJIAIONIEH HAyUYHOW KApTHHBI MHpPA B JOTHKE €€ CHCTEMHOMN MPHPO/IbI, IECHHOCTHOTO OTHOLIEHHS K
HAay4YHOMY 3HAHHIO U METOJaM II03HaHMS B HaykKe. M3yueHHe XMMHU IMPOUCXOAUT C INPHUBIICUCHHEM
3HAHMIT W3 paHee W3YyUYEHHBIX yueOHBIX mpeameToB: « OKpyxaloumi Mupy, «buonorus. 5—7 kiacce» u
«®wu3uka. 7 Kimacey.

ITpy H3yYeHHH XMMHH MPOMCXOAUT (HOPMHPOBAHHE 3HAHUH OCHOB XMMHYECKOH HAyKH Kak 00macTH
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHUECKOH NEATENbHOCTH YelloBeKa U KaK OJJHOTO M3 KOMIIOHEHTOB
MHPOBOH KyJIbTYyphl. 3amada y4eGHOrO INpeaMeTa COCTOMT B (DOPMHUPOBAHHH CHCTEMBI XHMHUYECKHX
3HAHUH — BaXHEWIMX (aKTOB, MOHSITHN, 3aKOHOB M TEOPETHYECKHX MOJIOXKEHHH, TOCTYIHBIX
0000IEHnI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B NPHOOLIEHHWH K HAy4YHBIM METOJam
[O3HAHUS TIPY M3YYEHHH BEINECTB M XHMHUYCCKAX peakuui, B (OPMHPOBAHMHM M Pa3BHTHH
MO3HABATENbHBIX YMEHHH W UX MPUMEHEHHH B yueOHO-MO3HABATEIBHON M yueOHO-HCCIEe10BATENbCKON
JIesITe/IbHOCTH, OCBOGHUH MPaBHJI O€30MacHOro 00palleH s ¢ BELIECTBAMH B IIOBCEIHEBHOMN KHU3HH.

IIpy u3yueHHH XUMHM Ha YPOBHE OCHOBHOI'O OOINEro oOpa3oBaHMs Ba)XKHOE 3HAUYEHHE MpUOOpesu
TaKHe LeNH, Kak:

— (OopMHpOBaHME MHTEJUIEKTYalbHO pA3BUTOM JIMYHOCTH, TOTOBOH K camMo000pa3oBaHMUIO,
COTPYHHUYECTBY, CaMOCTOSTEIBHOMY MPHHSITHIO pPEIIeHUH, CIOCOOHOW aZanTHpOBaTbCA K OBICTPO
MEHSIIOIIUMCS YCITOBHSM JKU3HH;

— HaIpaBJIEHHOCTb O0YUYEHHUs Ha CHCTEMATHYECKOE MPHUOOIIEHHE O00yHaArOIIUXCsl K CaMOCTOSTEIbHON
[I03HABATEJIbHON AESITeNbHOCTH, HAYYHBIM METOJaM MO3HAHHS, (OPMUPYIOLUTUM MOTHBALIMIO H pa3BUTHE
cnocodHOCTel K XHUMHUH;

— olecrnieyeHue yCIOBHH, CIOCOOCTBYIOMUX MPUOOPETECHHIO 00YYArOIIMMHUCS OIbITa pa3HO00pa3HOi
JIETEIbHOCTH, TTO3HAHUS U CaMOIIO3HAHMSI, KIFOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIM), HMEIOLINX
YHUBEpCAIbHOE 3HAUEHHE /JIs PA3IMYHBIX BUJIOB ACSITEIBHOCTH;

— dopmupoBanne oOmiel (YHKIHOHATLHON M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM YHCIIE
YMEHHUH OOBSICHATh U OLIEHUBATH SIBJICHHUS OKPYIKAIOIIETO MUPA, HCIIOJIb3YS 3HAHHUS U OTIBIT, MTOJyUCHHbIE
IOPH H3YYEHUH XHUMHUH, NPHUMEHSTh WX MPH pElIeHHH MpoOieM B MOBCEIHEBHOM XHU3HH U TPyJIOBOH
JIESITeIbHOCTH;

— (QopmupoBanuHe y OOy4YaOMIUXCS TyYMaHHCTHYECKHX OTHOIICHHH, MOHUMAHUS [IEHHOCTH
XHMHUYECKUX 3HAHWH U1 BBIPAOOTKH SKOJIOTHYECKH IeJeco00pa3HOro MOBeACHUS B ObITY M TPYIOBOMH
JIEeATEIbHOCTH B LEJSAX COXPAHEHHS CBOETO 3/I0POBbSI M OKPYyXKarolel MPHUPOIHON Cpenbl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJTIO U CAMOBOCIIUTAHHIO HA OCHOBE
YCBOEHHS OOLIEYETOBEUYECKUX I[[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY MNpoduis Hu
HaNpaBJIE€HHOCTHU JaIbHEHIIIETO 00y USHHSI.

OO1iee uuCiIo YacoB, OTBENEHHBIX IS H3YUEHUST XUMHUH HA YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHus,
cocraBisgeT 136 ydacoB: B § kiacce — 68 yacoB (2 yaca B Hemendro). B 9 kimacce — 68 yacoB (2 vaca B
HEOEIO).



COJAEP KAHUE OBYUEHUSI

8 KJIACC

IlepBonavajibHbIe XHMHYECKHE MOHSITHS

IIpenver xumun. Ponb XMMHH B JKH3HH dYeloBeka. XHMHs B CHCTEME HayK. Tera M BelecTsa.
DusuyecKkue CBOHCTBA BELIECTB. ATperatHoe COCTOSHHE BemlecTB. [IoHATHE O MeTojax IMO3HAHUS B
xumud. Yuctele BeuecTBa U cMecu. CIocoOBI pa3aeieHus: CMeceii.

ATOMBI M MOJEKYJbl. XHUMHYECKHE 37eMeHTH.. CHMBOJIBI XHMHYECKHX 3JeMEHTOB. IIpocThie u
CJIOJKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHE.,

Xumuueckass Gpopmysa. BaleHTHOCTE aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTB. OTHOCHMTENbHAs aToMHas Macca. OTHOCHTENbHAas MOJIEKYJIspHas Macca. MaccoBas 10718
XMMHUYECKOT0 3JIEMEHTA B COSHHEHHH.

KomuuectBo BemiectBa. Monb. MomspHas macca. B3auMocBS3b KOJIMYeCTBA, Macchl M YHCIa
CTPYKTYPHBIX €MHHUIl BemecTBa. PacuéTel mo GpopMmyiaM XHMHYECKHX COEIUHEHUN.

®u3uyeCKHe W XMMHYECKHE SBJEHHS. XUMHYCCKas peakius W €€ NpU3HAKH. 3aKOH COXpaHEHHUS
Macchl BelIeCTB. XHUMUYECKHe ypaBHeHHs. Kraccuukanus XAMHYECKMX pPEakUHil (COeIMHEHHS,
pa3noKeHHusl, 3aMeLIeHus, oOMeHa).

Xumuueckuil IkKcnepumenm:

3HaKOMCTBO ¢ XHMHYECKOH IMOCYM0H, IpaBuiaMy paboThl B 1a00OPaTOpUH U MpUEMAMH OOPAIIeHHS C
n1abopaTopHbIM 000y TOBAHUEM, H3YYEHHE U ONHCAHNE (PU3HUECKHUX CBOICTB 00pa3I0B HEOPraHUYECKHX
BEIIECTB, HAO/IIONCHHE (U3HYECKUX (IIABIEHHe BOCKA, TAsSHHE 1bJA, PACTHpAaHHE caxapa B CTYTIKE,
KHICHUE W KOHJACHCALUSA BOIbI) H XUMHMYECKHX (TOPEHHE CBEYH, MPOKATHBAHHE METHOH IPOBOJOKH,
B3aHMMOICHCTBHE MeNla C KUCIOTOH) SBICHHIH. HAOMIOleHMe M ONHMCAHHE [PH3HAKOB IPOTEKAHHSI
XHMHYECKUX PeaKini (pasloKeHHe caxapa, B3aMMOJEHCTBHE CEpPHOH KHCIOThI C XJIOPHAOM Gapus.
pasjoxkerue ruapokcnna Menn (1) npu HarpepaHmm, B3anMOIEHCTBHE JKelle3a C PACTBOPOM COMIH Me/H
(IT), u3yuenune crnocoGOB pasjeneHHs cMecel: ¢ TOMOIIBLK MArHHTA. (GuIbTpOBaHHE, BHIMAPUBAHHE,
JUCTHILIALMS, XpomaTtorpadus, MNpoBeIEHHEe OYMCTKH MOBAPEHHOH CONIH, HAONIOIEHHE U OMHCAHHE
pE3yJIbTaTOB MPOBEACHUS OIBITA, UUTIOCTPHPYIOUIErO 3aKOH COXPAHEHHUs] MAacChl, CO3JaHHE MOjelieil
MOJIEKYJI (LIapOCTEPIKHEBBIX).

Baskneiimmne npeacraBuTe/ M HEOPraHHYECKHX BelIECTB

Bosayx — cmech rasos. Cocta Bo3gyxa. Kuciopon — aimemMeHT i mpocToe BemmecTBo. Haxoxieme
KHCJI0pO/a B IPUpOJE, (PU3HUECKHE H XHMHYECKHE CBOHCTBA (peakiimu ropenus). Oxcnbl. [IpuMenene
kucaopona. CrocoObl MONyYeHHs KHCIOpOAa B J1aGOpaTOPHH H IPOMBIIIIEHHOCTH. KpyroBopor
Kucmopoaa B mpupoze. O30H — aloTponHas MOAH(pUKALHs KHCIOPOIa.

TenioBoit s et xuMHUUeCKOi peakunn, TepMOXHMHUECKHE YPABHEHHS, K30~ H SHIOTEPMHUYECKHE
peakuun. TommmBo: yromb M MeTaH. 3arps3HeHHe BO3IyXa, YCHICHHE NapHUKOBOro 3(dexra,
pas3pylIeHre 030HOBOTO CJIOSL.

Bonopon — smement u mpoctoe BemectBo. HaxokaeHue BOZOpOJAa B MpUpoJe, (PHU3HYECKHE U
XMMHYECKHE CBOHCTBA, IPUMEHEHHE, CIIOCO0bI MonydeHns. KHenoTs! 1 cou.

Momnsipreiit 06BEM raszos. PacyéTe! 1o XuMuYeckum YPaBHEHHUSIM.

Qusuyeckne cBoHcTBA BOABL. Boja kak pacTBOpHTEIS. Pacteopel. HacelleHHble W HeHACHIIEHHBIE
pacTBOpel. PacTBopMMOCTh BemiecTB B Boje. MaccoBas oS BeEIeCTBA B pacTBope. XHUMHYECKHE
CBOHCTBA BOJbl. OcHOBaHMS. Pojb pacTBOpOB B MpHpoOle W B XKH3HH UeNoBeKa. KpyrosopoT BojbI B
NpUpOJe. 3arpsi3HEHkE MPUPOIHBIX BOA. OXpaHa H OYHCTKA IPHPOIHBIX BOJL.



Knaccudpuxanus HEOPraHUYECKUX COEIMHEHHUH. OKCH/IBI. Knaccudukarus OKCHJIOB:
coieobpa3yromue (OCHOBHBIE, KHCIOTHbIe, am@oTepHble) W HecojeoOpasyromue. Homenkiarypa
okcH10B. DHU3nYecKre U XUMHYECKHe CBOHCTBA OKcHI0B. [lomydenre oKCHI0B.

OcnoBanus. Kriaccupukamust oCHOBaHHE: MIETOUYH W HEPAacTBOpHMBIE ocHOBaHH:A. Homenknartypa
ocHoBaHni. ®U3HYecKre U XUMHYECKHE CBOICTBA ocHOBaHHH. [JosydeHne 0CHOBaHUH.

Kuciorel. Kiaccudukarust kucinor. Homenknatypa kuciaoT. @HU3HUECKHE W XMMHYECKHE CBOMCTBA
kuciioT. Psig aktuBHOocTH MetauioB H. H. beketona. Ilonydenue kucior.

Comu. Homenknatypa conei. @usnueckue U XUMHYeCKHe CBOHCTBA cosiell. [lomyuenue conei.

['eneTnyeckas CBSI3b M@Ky KJIacCaMHl HEOPraHUYECKHX COEIUHEHHUH.

Xumuueckuit IKcnepuUMeHm:

KAQueCTBEHHOE ONpeleleHne COAEp)KaHWs KHCIopoJa B BO3AyXe, IOIyYeHHe, COOHMpaHHe,
pacrio3HaBaHHUE W H3yUeHHe CBOWCTB KHCIOpOJa, HaOIIOAEHHE B3aUMOIEHCTBHS BEMIECTB C KHCIOPOIOM
U YCJIOBHSI BOSHHKHOBEHHS W MPEKpalleHus TopeHus (Mokapa), 03HaKOMJIEHHE ¢ 00pa3liaMi OKCHUIOB H
OMHCAHHE WX CBOWCTB, TMOJIydyeHHE, COOMpaHHe, paclo3HaBaHUE M H3Y4YEHHE CBOMCTB BOJOpOJa
(ropeHue), B3auMojeiicTBHe Bogopona ¢ okcuaom Meau  (II)  (BO3MOXKHO — HCHOJIB30BaHHE
BHJEOMaTepuasoB), HabmoneHne 00pa3oB BEIIECTB KOJTUYECTBOM | MOJIb, HCCIEI0BAHUE OCOOEHHOCTEH
pacTBOPEHHs BELIECTB C Pa3IMYHON pPAacTBOPHUMOCTBIO, NPUTOTOBJIEHHE PACTBOPOB C OINpeNeNEHHOM
MaccOBOM [0JIeH pacTBOPEHHOIO BELIECTBA, B3AUMO/IEHCTBUE BOIBI C METAJUIAMHU (HATPHEM H KaTbITHEM )
(BO3MOJKHO HCIIOJIb30BaHME BHIEOMATEpPHATIOB), HCCIEIOBaHHE OOpPa3llOB HEOPraHHYECKHX BEINECTB
Pa3sIUYHBIX KJIACCOB, HAOMIONEHHE M3MEHEHHUs OKPACKU MHIMKATOPOB B PAacTBOpaxX KUCIIOT H IHIEIOYEN,
usydeHne B3aumozelcTBus oxkcunma menu (II) ¢ pactBopom cepHO#l KHCIIOTBI, KHCIOT C MeTalljlaMH,
peaKiuii HeWTpaau3aluy, 0Ty YeHHe HEPaCTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJTHOTO MeTajljia ApyTUM
U3 pacTBOpa COJIH, PELICHHE SKCIIEPUMEHTAIbHBIX 3a7a4 [0 TeMe « BajkHelie Kiacchl HeOpraHUIeCKHX
COEIUHEHUI.

Iepuoguyeckuii 3axkon u [lepuoanyeckasi cucrema xumuuecknx daementos . M. Menaeneepa.
Crtpoenne aToM0oB. XHMHYecKast CBA3b. OKHCINTEILHO-BOCCTAHOBHTEIbLHbIE PeaAKIHH

[IepBEle MOMBITKU KIaCCHPHUKALNE XUMHUYECKUX 3J€EMEHTOB. [IOHATHE O TPyNIIaxX CXOJHBIX 2JIEMEHTOB
(IIe0YHble M IIEJIOYHO3EMENbHbIE METallIbl, TalOTeHbl, HHEPTHBIE Tra3bl). DJIEMEHTBL, KOTOPbIE
00pa3syroT aM(pOTEPHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonuyeckuit 3axkoH. Ilepuomuueckas cucrema XuMHUeckux sinemeHntoB JI. M. MeHnneneesa.
KopoTtkonepuonHas u umnHHOTIEpHOAHAS (GopMbl [IeproardecKkoil CHCTeMBl XUMHYECKHUX 3I€MEHTOB JI.
. Menneneesa. Ilepuonsl u rpynnel. OU3HUecKHii CMBICI TMOPSIKOBOrO HOMepa, HOMEPOB IEPHOIA U
IPYMNIBI BJIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX siiep. M30Tombl. DnekTporbl. CTpOEHHE IEKTPOHHBIX 000I04YEK
aroMoB mepBbIX 20 xumHueckux osnaeMeHToB [lepuommueckoit cuctemsl J[. WM. Menneneesa.
XapakTepucTHKa XMMHYECKOTO 3JIEeMEHTa MO €ro mnojiokeHuro B Ilepuommueckoii cucreme JI. U.
Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHsl paJuyca arOMOB XHMHYECKHMX »DJIEMEHTOB, METAJIMYECKHX H
HEMETAIIMYECKUX CBOHCTB MO TPYIIaM H MEPUOIAM.

3nauenue Ilepuonnueckoro 3akoHa ¥ I[lepHOIUYECKOH CHCTEMBI XHMHMYECKHX HJIEMEHTOB s
pa3BUTHS HayKu U OpakTHKU. [[. 1. MenneneeB — y4€HbIH U rpakJaHIH.

Xumnueckas cBa3b. KoBaneHTHast (TMoJisipHas W HEMOJSpHAs) CBA3b. DJIEKTPOOTPULATETBHOCTE
XHMHYECKHUX 3JIEMeHTOB. MloHHAas CBSI3b.

Crenens okucneHus. OKUCIHTETbHO-BOCCTAHOBUTENbHBIE peakMH. IIpolecchl OKHCIEHHS H
BOCCTaHOBJIEHHS. OKUCITUTEH U BOCCTAHOBUTEIIH.

Xumuyeckuil IKcnepumenm:



u3yueHHe OO0pa3llOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBHE THIPOKCHAA LUHKA C
pacTBOpaMu KHCJIOT M IIEJIOYEH, NPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIMX MPUMEPBl OKHUCIHUTEILHO-
BOCCTAHOBUTEJIbHBIX PEaKLUi (TOpEHUE, PeaKlluy Pa3aoKeHHs, COCTUHEHNUS ).

Mescnpeomemmnoie ceasu

Peanuzanus MeXnpeIMETHBIX CBs3€d NpPU U3YYEHUU XUMHHM B 8 Kilacce OCYLIECTBIISIETCA 4epe3
HCIIOJIB30BAHUEC KaK O6HII/IX €CTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TakK U HOHﬂTHﬁ, SABJIAOHNINXCSA CUCTEMHBIMHA
IUTSL OTJCIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTecTBeHHO-HAYYHBIC MOHSATHS: HAYYHBIH (DAaKT, THIOTE3a, TEOpHs, 3aKOH, aHAJIW3, CUHTES3,
KJaccu(uKanus, MepruoOANYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJCIMPOBAHHUE, M3MEpPEHHE, MOJEb,
SIBIICHHE.

®dusuKa: mMaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUJ, HU30TOIbI, PAIUOAKTUBHOCTD,
MOJIEKYJIa, SJIEKTPHUECKU 3apsill, BEIIECTBO, TElIO0, O00BbEM, arperaTHOe COCTOSHHE BEIIeCTBa, ras,
(bu3HYecKue BETMYNHBI, €IMHUIIBI U3MEPEHUsI, KOCMOC, TUTAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, runpochepa, MUHEpasbl, FOPHbIE OPO/Ibl, MOJE3HbIE UCKOTIAEMbIE, TOILIIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHYecKasi peaKius

[Iepnoanueckuit 3akoH. llepuommyeckas cucrema xumudeckux aemeHToB J[. M. Menneneesa.
CrpoeHue atoMoB. 3aKOHOMEPHOCTHM B H3MEHEHHWU CBOMCTB XMMHMUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kalus, KaJblUs M HMX COCIUHEHUH B COOTBETCTBHUM C IIOJIO)KEHHEM JJIEMEHTOB B
[Tepuoanueckoit cuctemMe u CTPOEHUEM MX aTOMOB.

CrpoeHue BelecTBa: BHUIbl XUMHUYECKOW CBSI3U. THUMBI KPUCTAIIMYECKHX PEIIETOK, 3aBHCUMOCTD
CBOMCTB BEIIIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKN U BUJAa XUMUYECKOU CBA3U.

Knaccudukanuss ¥ HOMEHKIaTypa HEOPraHMYEeCKMX BEIIeCTB. XWUMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCS K pa3jMYHbIM KJaccaM HEOPraHWYECKUX COCIUHEHUI, TeHeTHdeckas CBA3b
HEOPraHMYECKUX BEIIECTB.

Knaccudpukanuss XUMHYECKUX peakluil 1O pa3Iu4HbIM MpH3HAKaM ([0 YHCIYy U COCTaBy
YYacTBYIOIIMX B PEAKIHH BEIIECTB, MO TEIIOBOMY 3(PQEKTy, M0 HM3MEHEHHIO CTENEeHEW OKUCICHUS
XMUMHUYECKUX DIIEMEHTOB, MO OOpaTUMOCTH, MO YYAaCTHIO KaTalu3aTropa). DK30- U HIHIOTEPMUYECKHE
peaxkiuu, TepMOXUMUYECKIE YPaBHEHUS.

[Tonsite o ckopoctu xuMudeckoi peakuuu. [lonstre 06 oOpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peakiusix. [loHsTHE O TOMOTEHHBIX W TeTepOreHHbIX peakuusax. [lonstue o karanuze. [loHsTHE O
XUMHUYECKOM paBHOBecHH. (DaKkToOpbl, BIUSIONIME HA CKOPOCTh XMUMHYECKOW PEaKIMu U TOJI0KEHUE
XMUMHYECKOTO PAaBHOBECHUS.

OKUCAUTENHEHO-BOCCTAHOBUTEIHLHBIE peaxiuy, AIIEKTPOHHBIN OanaHc OKHUCIIUTEIHHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBICHUE YPABHEHHUI OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUN C
HCIOJIb30BAHUEM METO/Ia SJIEKTPOHHOTO OanaHca.

Teopust 2JIEKTPOIMTUYECKON NUCCOLMALMU. OIEKTPOJIUTHI M HEIIEKTPOIUTHI. KaTHOHBI, aHMOHBI.
MexaHn3M AMccOolUaliy BEIIECTB ¢ Pa3IU4YHbIMM BUAAMHM XUMUYECKOW cBsi3u. CTeneHb AUCCOLMALNH.
CunbHbIe U cllabble 3JEKTPOJIUTHI.

Peakiiun moHHOTO OOMEHa. Y CIOBHS MPOTEKaHUsI peakMii HOHHOTO 0OMEHa, MOJIHbIE U COKpAIlEHHbIE
MOHHBIE ypaBHeHHUs peakiuii. CBoiicTBa KHCIOT, OCHOBaHMH M COJiel B CBeTe MpEACTaBICHUN 00
EKTPOJINTUYECKON aucconnanuu. KauecTBeHHble peakiy Ha HOHBL. [loHsATHE O rHapoan3e comeil.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHHE C MOJEISMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METaUIOB U
HEeMeTauoB (rpaduTra M anMasa), CJIOXKHBIX BELIECTB (XJIOpHAA HATpHs), UCCIEIOBAHHE 3aBHUCUMOCTH
CKOPOCTM  XMMHYECKOW peakuud OT  BO3MCHCTBHS  pa3lMYHBIX  (PAKTOPOB,  HCCIEIOBAaHUE
AIIEKTPOMPOBOIHOCTH PAaCTBOPOB BELIECTB, INpollecca AUCCOLMAIMUA KHUCIOT, MIeJouel | cojei
(BO3MOXXKHO HCIIOJIb30BAaHHE BUAECO MATEPUAIOB), MPOBEACHUE OIBITOB, WIUTIOCTPUPYIOIIUX MPU3HAKH
MPOTEKaHUs PeaKkiMii MOHHOro oOMeHa (0Opa3oBaHHME OCaJKa, BBIJICJICHHE ra3a, 0O0pa3oBaHHE BOJIbI),
OTIBITOB, WJUTFOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAaKIUil (rOpeHHe, peakuuu
pa3oKEHUsl, COCOMHEHHS), pPACIO3HABaHHE HEOPraHWYECKHX BEIIECTB C IOMOIIBI0 KauyeCTBEHHBIX
peaknuii Ha HOHBI, pEIICHHE YKCIIEPUMEHTATBHBIX 33/1a4.

HemeTtasibl 4 X coeTUHEHUS

OOmiass xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHMsS aTOMOB, XapaKTE€pHbIE CTENEHU
okucnenus. CTpoeHne U (PU3MUECKUe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMHUYECKHE CBOWCTBA
Ha IpUMepe Xjopa (B3auMoIeliCTBHE ¢ MeTaJllIaMH, HEMEeTallJlaMy, 1eno4amu). Xioposogopos. ComnsHas
KHCJIOTa, XAMHUYECKHE CBOWCTBA, IOJIydeHHE, TMpUMeHeHue. J[eHicTBHe XJopa W XJIOPOBOJOpOJaA Ha
OpraHu3M 4YejoBeKa. BaxxHeimme XJI0pupl 1 UX HaXOKJICHHE B TIPUPOJIC.

O6mrast xapaktepuctuka smeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIE
crerieHn okucieHus. CTpoeHue W (PU3NYEeCKHe CBOMCTBA TMPOCTBIX BEIIECTB — KHCIOPOJa M CEpHI.
AmtoTponHbie MOIU(UKAIIMU KHCIOpPOJa W Cepbl. XHWMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOI,
CTpoeHHe, (u3nYeckne W XUMHUYeckne cBOWCTBA. OKCHABI Cephl KaK MPEACTABUTENN KHCIOTHBIX
okcuioB. CepHasi kucioTa, pU3MYecKHue M XMMUYECKHE cBOMcTBa (0OIIMe Kak MpeJCTaBUTENs Kiacca
KACIOT W crenupudeckue). XUMUYECKHe pEeaKkIiy, JIe)Kalde B OCHOBE IMPOMBINUICHHOTO CIoco0a
MOJIy4eHHUSI CEPHOM KHUCIOTHL. [IpuMeHenue cepHoM KHUCIOTHL. CONM CEPHOM KHCIOTHI, KaYEeCTBEHHAs
peakuusi Ha cynbdar-uon. Haxoxnaenue cepbl u e€ coelnHeHU# B mpupoje. XUMHUECKOE 3arpsi3HEHUE
OKpY)KaloIllel Cpelbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE HOXAM, 3arpsS3HEHHE BO3JIyXa U BOJOEMOB),
CrocoObI €ro MpeI0TBPAIICHHUS.

O6mrast xapaktepucTuka ieMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIE
CTENIEHH OKHUCJIECHUSA. A30T, pacmpocTpaHEeHHWEe B Mpupoae, ¢GuU3MUecKue M XUMHYECKHE CBOIICTBA.
KpyrosopoT azota B mpupojge. AMMHUak, ero (pu3mueckue M XUMHUYECKHE CBOIICTBa, INOJIy4YEHUE H
npuMmeHenune. Coau aMMOHUs, UX (U3NYECKHUE M XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas
peakiusi Ha MOHBI aMMOHHUS. A30THas KUCIIOTa, €€ MoyiyueHue, (pU3nveckrue U XMMHUYECKHe CBONCTBA
(oOmme kak HpeacTaBUTENs Kiacca KHUCIOT U crenududeckue). Vcmosib30BaHWe HUTPATOB U CoJied
aMMOHHMSI B KaueCTBE MHMHEPAIbHBIX yn0oOpeHuil. XHUMHUYECKOe 3arpsi3HEHHE OKpYXKalollel cpeabl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIC JOHW, 3arps3HEHUEe BO31yXa, MOYBBI M BOJOEMOB). Docdop,
annotponHble Moaudukanuu docdopa, pusnueckue u xumuyeckue cporctBa. Oxcuna docdopa (V) u
docdopHas kuciaoTa, pU3MYECKHe U XMMHUYECKHUE CBOICTBa, mosydeHue. Mcmnonaws3zoBanue ¢ochatos B
KauecTBE MUHEPATbHBIX YI0OpEHUH.

Obmas xapaktepuctuka s1meMeHToB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
CTETeHH OKHUCIICHHUS. YTJIEPO/l, aJUIOTPOIHbIE MOJU(PHUKAIINH, PACIPOCTPAHEHHE B MPUPOJE, (HU3HUECKUE
U XUMHYecKue cBoiicTBa. Ancop6bumsa. KpyroBopor yriepona B mpupoge. OKcuIsl yriepoaa, HxX
¢u3nyeckue M XMMHUYECKHE CBOMCTBA, JAEHCTBHE Ha JKMBbIE OPraHHU3MBbI, TMOJIyY€HHE U NPUMEHEHHE.
DKosorndyeckue npoodsieMsbl, CBA3aHHbIE ¢ okcuaoM yriepona (1V), rumoresa rio6aabHOrO MOTEIIEHUS
KJIMMata, NapHUKOBBIN 3G eKT. YrosibHas KUCIOTa U €€ COJH, UX (PU3NYECKHe U XUMUYECKUE CBOMCTBA,
noJiydeHue U npuMmeHeHue. KauectBeHHast peakuusi Ha kapOoHaT-uOHBL. Mcnoab3oBaHue kapOOHATOB B
OBbITY, MEJJULIMHE, TIPOMBIIIUIEHHOCTH U CEIbCKOM XO3HCTBE.

[lepBoHauanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUAX yriepoja (MeTaH, 3TaH,
STUJICH, alEeTHJIEH, STaHOJ, TJIMLEPUH, YKCycHas KucioTa). IIpupoaHble MCTOYHHKH YTJIEBOJOPOJIOB



(yronb, npupoAHbIM Ta3, He(Th), HPOAYKTHI HX TNepepadboTKu (OCH3MH), MX poJib B OBITY H
IIpOMBIIITIEHHOCTH. [loHSATHE O OMOJIOrMUYECKN Ba)KHBIX BEIIECTBAX: XKHUpPax, OeJKax, yriieBoJax — U HX
pOJIK B )KM3HU uyelloBeKka. MaTepraabHOE €JMHCTBO OPTAaHUYECKUX U HEOPTaHUYECKUX COEAUHEHUN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOWCTBA, MOJydeHHWE M mnpuMmeHeHue. CoequHeHHs
KpemHus B mpupoje. OOmue npeacraBieHuss o0 oxcuae kpemHus (IV) M KpeMHHEBOW KHCIIOTE.
CunukaTel, UX UCHOJb30BaHUE B OBITY, B IPOMBIIUIEHHOCTH. BaxkHelline cTpouTeabHble MaTepHalbl:
KepaMHKa, CTEeKJIO, IIeMeHT, OeToH, kene300eToH. [IpoOmembl 0e30MacHOrO  MCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HH.

Xumuueckuit Ikcnepumenm:

U3y4YeHHEe 00pa3lloB HEOPraHMYECKHWX BEIIECTB, CBOICTB COJSSHOW KHUCIOTHI, IPOBEACHUE
KAUeCTBEHHBIX peakUuid Ha XJIOPUA-HUOHBI W HAOIIOJEHHE MPU3HAKOB HX TMPOTEKAHUS, OIbBITHI,
oTpaxaromue (u3nueckue M XUMUYECKHE CBOICTBA TaJOre€HOB M HX COEIUHEHHH (BO3MOXHO
HCIOJIb30BAHME  BHUJIEOMATEpUANIOB), O3HAKOMJIEHME C o0pa3lamMu XJOpPUAOB  (TaJoOreHHUIOB),
03HaKOMJIEHHE ¢ 00pa3laMu cepbl U €€ COCIUHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPHUAJIOB),
HaOMoIeHNe Mpoliecca OOyrJIMBaHUS caxapa MoJ JIeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI,
M3Yy4YEeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOM CepHON KHUCIIOTHI, IPOBEACHNE KaueCTBEHHOM peakluy Ha
cynbhaT-uOH U HaONIOIEHWE TNpHU3HAKa €€ MPOTeKaHUs, O3HAKOMJIEHHE ¢ (U3UYECKUMHU CBOWCTBAMU
azota, ¢ochopa U UX COCTMHEHUH (BO3ZMOXKHO HCIIOJIH30BaHUE BUACOMATEPHAJIOB), 00pa3iaMu a30THBIX
u ¢GochopHBIX ynoOpeHUl, MOTydeHUe, COOMpaHHMe, pPACIIO3HABAHWE W HM3yYeHHWE CBOWCTB aMMMAKa,
MIPOBEJICHUE KAueCTBEHHBIX peakuuid Ha WOH aMMOHHUS U (ocaT-MOH M HU3yYEeHUE TPU3HAKOB HX
MPOTEKAHUS, B3aUMOJECHCTBHE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeAblo (BO3MOXKHO
UCIOJb30BAHUE BUAECOMATEPUAIIOB), U3yUEHHE MOJEIEeH KpUCTAJUIMYECKUX PEIIETOK aiMmasa, rpadura,
¢ynnepeHa, 03HaKOMJIEHHE € IIPOLIECCOM aIcCOPOLMU PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIVIEM U
YCTPOHCTBOM MPOTUBOrasa, MOJIydyeHUe, COOMpaHue, Paclio3HABAHNUE U U3YyYEHHE CBOMCTB YIJICKHCIIOTO
ra3a, NpoBEJEHHE KAa4eCTBEHHBIX peakIMil Ha KapOOHAT M CHJIMKAT-UOHBl U H3y4CHHE NPHU3HAKOB HX
IIPOTEKAHHs,  O3HAKOMJIEHME C  NPOAYKIMEH  CWIMKaTHOM  INPOMBIIUIEHHOCTH,  PELICHHE
SKCIEPUMEHTAJIBHBIX 3aa4 110 TeMe «BaykHelnIne HeMeTaulbl U UX COCIUHEHUSD.

MeTtanibl M X COeIMHEHHUS

OOmiast xapakTepUCTHKa XMMMYECKMX 3JEMEHTOB — METAJUIOB Ha OCHOBAHMM MX IIOJOXKEHUS B
[lepuoanueckoil cucreme xumuueckux aemeHTtoB J[. M. MenzaeneeBa u crpoeHust atomoB. CTpoeHue
MeTaJuI0B. Metajuinueckast CBA3b U METAJIMYECKas KpUCTaUIMYecKas PEETKa. DICKTPOXUMHUYECKUN
psan HanpsbkeHMH MerauioB. Pusmyeckue M XMMHUYECKHE CBoicTBa MeTamuoB. OOmme crnocoObl
noJiydeHus: MetaioB. IloHsATHE O KOPpO3UM METallIoOB, OCHOBHBIE CHOCOOBI 3aIUTHI UX OT KOPPO3UH.
CrutaBsl (cTalib, UyryH, JIOPAJTIOMUHHMNA, OpOH3a) M UX IPUMEHEHHE B ObITY U IPOMBIIIIICHHOCTH.

lenounsle Metayisl: noJjoxkeHue B llepuonnmdeckoil cucreme xumudeckux snemeHtos [[. M.
MeneneeBa, cTpO€HHE UX aTOMOB, HaxoxaAeHUe B npupoje. Puznyeckue U XMMHUYECKUE CBOMCTBaA (Ha
npuMepe Hatpus U Kanus). OKCUAbI U THIPOKCUIBI HAaTpus U Kanus. [IpumeHeHne menouyHbIX METaIOB
U UX COEOUHEHUN.

[IlenoyHO3eMeENBHBIE METAUIBI MarHuMii M KanblMii: nojoxeHue B Ilepumonmdeckoil cucreme
xuMmuueckux ueMeHToB /1. 1. Menneneesa, ctpoeHue nx aToOMOB, HaX0XJI€HUE B Mpupoe. Pusnyeckue
U XMMHMYECKHE CBOMCTBa MarHus W Kaiblusd. Baxseilime coeluHeHMs Kalblus (OKCHA, THAPOKCHUJ,
coiu). JKECTKOCTh BOJIBI U CTIOCOOBI €€ YCTpaHEHMS.

Anmromunuii: nonoxenue B Ilepumoamueckoil cucreme xumudeckux snemeHtoB . M. Menneneesa,
CTPOEHHE aTOMa, HaxOoXJeHWEe B Impupoae. DPu3NuecKne M XUMUYECKHE CBOMICTBA aAJIIOMHUHHUS.
AmdoTepHbIe cBOICTBA OKCHIA U TUIPOKCH/IA ATFOMUHHUSL.



Kenezo: nosoxenue B Ilepuonnueckort cucreme xumuueckux snaeMmeHToB JI. WM. Menneneesa,
CTpPOEHHE aToMa, HaxoKJaeHue B npupone. dusnueckue M XUMHUYECKUE CBOWCTBa Xkene3a. OKCHUbl,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U noyryueHue.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C o0pa3laMd METaUIOB M CIUIAaBOB, HMX (HU3MYECKUMH CBOWCTBAMH, H3yUCHHE
pe3yabTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJIB30BAaHHE BUACOMATEPHATIOB), OCOOCHHOCTEH
B3aUMO/JICHCTBUS OKCUAA KaJlbLMsI MU HATPUS C BOAOM (BO3MOYKHO HCIOJIb30BAaHUE BUIEOMATEPHUAIOB),
HCCIIEJOBAaHUE CBOWCTB JKECTKOM BOJBI, IIpollecCa TOPEHUs JKeje3a B KUCIOPOJEe (BO3MOXKHO
HCI0JIb30BAHNE BUJEOMATEPUATIOB), IPU3HAKOB NPOTEKAHUS KAU€CTBEHHBIX PEaKLMi Ha MOHBI: MarHus,
KaJIbILIMs, allFOMUHMS, IUHKa, xkene3a (1) u xeneza (1), meau (1), Habmonenue u onvcanue MPoOIECCOB
OKpalllMBaHUsl IJIAMEHM HOHAMM HAaTpus, Kalusg M  Kajblus (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUANIOB), UCCIIEI0OBaHNE aM(OTEPHBIX CBOWCTB T'MIPOKCHJIA aIFOMUHUS U THJIPOKCHA 1IMHKA,
pelIeHre SKCIEPUMEHTAIbHbBIX 3a/1a4 10 TeMe «BaxxHeilre MeTaibsl U UX COeTMHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 mMarepuasisl B MOBCEIHEBHOM KU3HU 4elOBeKa. be3omacHoe MCIoJIb30BaHNE BELIECTB U
XMUMHUYECKUX peakluii B ObITy. [lepBas moMoIb MpH XUMHUYECKUX OKOTaX U OTPaBICHUSX.

XUMHYECKOe 3arpsi3HEHUE OKpYXKaromlel cpeabl (MpeaenabHas JOMyCTUMAas KOHIIEHTpAIUsl BEIEeCTB,
nanee — [1/1K). Ponb xuMuu B pelieHu 3KOJOTHUECKUX MPoOIeMm.

Xumuueckuit IKcnepumenm:

U3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHbIE MaTepUalbl).

Meosrcnpeomemmnnie ceasu

Peanu3anus MeXnpenMeTHBIX CBs3€Hl NpU M3ydyeHHMM XUMHHM B 9 Kiacce OCYLIECTBISETCS 4epes
UCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATHH, SBIISAIOIIUXCS CUCTEMHBIMU
IUIsL OTJENIbHBIX TPEIMETOB €CTECTBEHHO-HAyYHOTO IIUKIIA.

OOwire ecTecTBEHHO-HAYYHbIE MOHATHS: Hay4HbIM (hakT, TMIOTE3a, 3aKOH, TEOpUs, aHAJIU3, CUHTES,
KJaccu(ukanys, MepuoAUYHOCTb, HAOMIOACHUE, SKCIEPUMEHT, MOJEINPOBAaHHE, U3MEPEHHUE, MOJIENb,
sBJICHHE, TAPHUKOBBIH 3(h(PeKT, TEXHOJIOT U, MATEPUAIIBI.

®dusuka: mMaTepus, aToM, JIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJINJ, U30TONbI, PAJUOAKTUBHOCTH,
MOJIEKyJ1a, JJIEKTPUUYECKUH 3apsil, NPOBOJHMKH, IOIYHNPOBOJHUKH, JUIJIEKTPUKH, (POTORIIEMEHT,
BEIIECTBO, TeNo, OOBEM, arperatHoe COCTOSHME BELIeCTBa, Tra3, pPacTBOp, PacTBOPUMOCTb,
KpUCTa/NIN4YeCKasi pelETKa, CIUIaBbl, (PU3UYECKUE BEJIUYMHBI, C€IUHUIIBI HM3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IIJIaHETHI, 3BE3/1b1, COHIIE.

buosorus:  ¢otocunres, npixaHue, Ouocdepa, IKOCHCTEMa, MHUHEpalbHble  yIOOpEeHHS,
MHUKPO3JIEMEHTbI, MAaKpPO3JIEMEHTBI, TUTATEIbHbIEC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TOPO/bI, MIOJIE3HBIE HCKOMAEMBbIE, TOIIIIMBO,
BOJIHbIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHHUS MPOrPaMMBI OCHOBHOTO OOIIETr0 0Opa3oBaHUS JOCTHTAIOTCS B
Xxone OOy4YeHHsT XUMHH B €IUHCTBE YUYEOHOW M BOCHHMTATEIILHOW JEATEIBHOCTH B COOTBETCTBHU C
TPaJMLIMOHHBIMU POCCUHCKMMHU  COLIMOKYJIBTYPHBIMH UM  JYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPAaBUIIAMU 1 HOPMaMH MTOBEICHUS B CIIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHUS,
CaMOpAa3BUTHS U COLMATU3ALUHN 00Y4arOIIUXCSL.

JIMYHOCTHBIE PE3YJABTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMN U PACIIMPEHUE OTbITA JAESITEILHOCTUA HA €€ OCHOBE, B TOM YHUCIIE B
YJacTHu:

1) mnaTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHUS! K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUUYECKOMY M HAYyYHOMY HacleHIo,
MOHUMAaHMs 3HAYeHMs] XMUMHUYECKON HayKH B >KM3HM COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIA/IETh
JIOCTOBEpHOW HHGPOpPMAIMEH O TEPEAOBBIX TOCTHKCHHUSX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM
XMMHH, 3aHHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 00IIECTBa;

2) rpaIaHCKOr0 BOCIIUTAHMSA:

MIPEJICTaBICHHUS] O COLMAIbHBIX HOPMAax M IMpaBWIaX MEXKJIMYHOCTHBIX OTHOUIEHHH B KOJIJICKTHUBE,
KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOH, yueOHOMCCIe10BaTeNbCKOM,
TBOPUECKON M APYrUX BHUJAX JAEATEIbHOCTH, TOTOBHOCTH K Pa3sHOOOPa3HON COBMECTHOM NESATEIbHOCTH
IPU BBINOJHEHUN Y4YEOHBIX, IO3HABATEIbHBIX 3a/1a4, BBIIOJIHEHUH XHMUYECKUX HKCIEPHUMEHTOB,
CO3/1aHUM y4YEOHBIX MPOEKTOB, CTPEMIIEHUS K B3aMMOINOHMMAaHMIO M B3aMMOIIOMOIIM B IIPOLIECCE 3TOU
yu4eOHON JAEATeNbHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE IOBEJCHHWE U IOCTYNKM CBOUX TOBapHILEH ¢
MTO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIECACTBUAN IO CTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE M XUMUYECKOM pEakUuu, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABJISAIOLIUE OCHOBY JUIsl IOHUMaHUS CYIHOCTH HAy4YHOH
KapTUHbl MHpa, NPEJCTaBICHHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs IPHUPOJbI, B3aUMOCBA3SIX
4eJIOBEKA C IIPUPOIHOU CPENlOi, O POJIM XUMHH B ITO3HAHUM dTUX 3AKOHOMEPHOCTEN;

[I03HaBaTeIbHbIE MOTHUBBI, HAIIPABJICHHBIEC HA [10JIyY€HHE HOBBIX 3HAHUI 110 XUMHH, HEOOXOIUMBbIE 15
00BsICHEHUS HAOJII01aeMbIX MPOLIECCOB U SIBJIICHUH, M03HABATEIbHON, MHPOPMALIMOHHOM U YNTATEIbCKON
KyJIbTYpbl, B TOM 4YMCJ€ HaBBIKOB CaMOCTOSITENbHON padOThl C y4eOHBIMM TEKCTaMH, CIIPaBOYHOMN
JUTEPaTypOi, JOCTYIHBIMU TEXHUYECKUMHU CPeACTBaMU MH()OPMAILIMOHHBIX TEXHOJIOTHIA;

UHTepeC K OOy4eHHI0O U T[IO03HAHWMIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH U CIHOCOOHOCTH K
caM000Opa30BaHUIO, IPOEKTHOM M HCCIENOBATENILCKON JIEATENIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU M YPOBHS 00yueHUsI B JaJIbHEHILIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU >HU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3/J0pPOBbIO, YCTAHOBKHM Ha
3/I0pOBbII 00pa3 *HU3HH, OCO3HAHUE IOCIEACTBUI M HENpPUATHE BPEIHBIX NPUBBIUEK (YMOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpeHHsI), HEOOXOAUMOCTH COOIIOIEHUS MPaBUII O€30MaCHOCTH MPU 0OpallleHHH
C XMMMYECKMMHM BELIECTBAaMU B OBITY U pealbHOM )KU3HH;

5) Tpya10BOr0 BOCIIUTAHMSI:

MHTEpEeC K MPAKTHUYECKOMY H3Y4eHHIO Mpodeccuil U TpyJaa pa3IMdHOTO poja, YBaKEHUE K TPydy U
pe3yiabpTaTaM TPYIOBOM IEATENbHOCTH, B TOM YHUCIIE HA OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHWUU IO
XMMUHU, OCO3HAHHBIN BHIOOp HHIAMBHUIYAIBHON TPACKTOPHUH MPOJOJDKEHUS 00pa3oBaHHUS C Y4ETOM



JUYHOCTHBIX HMHTEPECOB M CHOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX HHTEPECOB W TOTPEOHOCTEH,
yCIEIHON Mpo(hecCHOHAIIBHONW AEATENbHOCTH M Pa3BUTHS HEOOXOJWMBIX YMEHHUH, TOTOBHOCTH
aJlanTHPOBATHCS B MPO(PECCHOHAIBHOM Cpene;

6) IKOJIOTHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKU 11eI1eco00pa3Hoe OTHOIIEHHE K MPUPOAE KaK MCTOYHHUKY KU3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMs, IMMOHMMaHHE IIEHHOCTH 3J0pPOBOTO M 0Oe30macHOro oOpa3a >KW3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U IICUXUYECKOMY 3/0POBbIO, OCO3HAHUE I[EHHOCTHU
coOmoieHns TpaBuil 0E30MacHOTO TMOBEACHHS NpU paboTe C BEIIeCTBAMM, a TAKXKE B CHTYALHUsX,
YTPOKAIOIIKX 370POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TPUMCHSITh 3HAHUA, IOJIy4aeMble IPU WM3YYCHHHM XHMHH, IS PEIICHUS 3ajad,
CBSA3aHHBIX C OKPYXAOIIEW IPUPOJHOW CPeNoM, JUIsl MOBBIIIEHUS YPOBHSI 3KOJIOTMYECKOW KYJIBTYPBI,
OCO3HAHHUS TJIOOAJTBHOTO XapakTepa SKOJIOIMYEeCKUX NpoOsieM M IMyTed HX peleHUs MOCpPEeACTBOM
METOJIOB XHMHH, SKOJOTHYECKOTO MBIIUICHHUS, YMEHHUS PYKOBOJCTBOBAThCS WM B IO3HABATEIHHOM,
KOMMYHUKATUBHOM U COIIMAJILHOM MTPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocTtaBe meranpeaMeTHBIX pe3y/lbTaTOB BBLACISIOT 3HAaUMMBbIE JJ1s1 (OPMUPOBAHKS MUPOBO33PEHUS
oOlieHay4Hble TOHATUS (3aKOH, TEOpHsl, MIPUHIIMII, TUIOTE3a, (PaKT, cucTeMa, MpoIecC, SKCIEPUMEHT U
JPYyroe.), KOTOpPbIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX IIPEeIMETaX U MO3BOJISIIOT HAa OCHOBE
3HAHUM U3 ATUX NpPeAMETOB (HOPMHUpOBATH IMPEACTaBICHHE O LEJIOCTHOM HAayyHOM KapTUHE MHpa, U
yYHUBEpCaJbHbIE y4eOHBIE ACHCTBUA (MTO3HABATENbHBIC, KOMMYHHUKATUBHBIC, PETYISITUBHBIE), KOTOPHIC
obecreunBarOT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO U OCYIIECTBIICHUIO
y4eOHOM JIeATeTLHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

ba3oBrble Jornyeckue 1ecTBUSA:

YMEHHUS MCHOJb30BaTh NPUEMBI JJOTHYECKOTO MBIIUICHHS IIPU OCBOCHUM 3HAHMI: PACKPBIBATH CMBICI
XUMHYECKUX MOHATHH (BBIIEISATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIMUBATH B3aMMOCBS3b C JPYTHMMHU
MOHATHAMH), HCIIOJIb30BATh TOHATUS JUIsl OOBSACHEHHS OTHENbHBIX (DAaKTOB M SIBJICHUI, BBIOMpATH
OCHOBAaHUS M KPUTEPUU [UIsI KIacCU(PHUKAIMM XHUMHYECKUX BEIIECTB M XUMHUYECKUX PpPEaKIIHid,
YCTaHaBIMBATh MPUYUHHO-CJIEICTBEHHBIE CBS3M MEXAY OOBEKTAaMH M3Y4YEHHS, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 AaHAJIOTHH), JIeaTh BHIBOJIbI U 3aKIIOUEHUS;

yMEHHE MPUMEHSITh B MpOlLEecce TMO3HAHUS MOHATHS (IpeaIMEeTHble U MeETalpeIMETHHIC),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOIb3yeMbIe B XUMUHU, TPEOOPa30BBIBATH IIUPOKO MPUMEHSIEMBbIE
B XMMHUH MOJICNIbHBIE MMPEACTABICHUS — XUMHUECKUN 3HAK (CHMMBOJI AJIEMEHTA), XUMHUYecKas Gopmyna u
ypaBHEHUE XMMHUYECKON peakiuu — MpH pPeUIeHHH Y4eOHO-TIO3HABATENbHBIX 3aJad, ¢ Y4ETOM STHX
MOJIENIbHBIX TPEJACTaBICHUN BBISBIATh M XAPAaKTEPHU30BaTh CYIIECTBEHHBbIE IPU3HAKU HM3y4aeMbIX
O0OBEKTOB — XMMHYECKHX BEIIECTB M XHMHUYECKUX pEaKUWd, BBISABIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CJIEICTBEHHBIE CBA3M U MPOTUBOPEUHUS B U3y4AEMBbIX ITPOLECCAX U SABICHUSIX.

Ba3oBble ncciiegoBare/ibCKue AeiCTBHA:

YMEHUE MCHOJIb30BaTh IOCTABJICHHbIE BOMPOCHI B KAYECTBE WHCTPYMEHTA IO3HAHMS, a TakkKe B
KauyecTBE OCHOBBI s (OpMHpOBaAHHS THUIOTE3bl IO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

MPHUOOpETEHHUE OMBITA M0 TUIAHUPOBAHUIO, OPTaHU3AIMH U MPOBEICHUIO YYEHHUYECKHUX IKCIIEPUMEHTOB,
yMeHue HaOmogaTh 3a XOJO0M IpoIllecca, CaMOCTOSITENbHO IPOTHO3UPOBATh €ro  pe3ynbTar,
dbopmynupoBath 0000IIEHHUS W BBIBOABI MO pE3yiabTaTaM MPOBEAEHHOTO OIMbITA, HCCIEAOBAHUSA,
COCTaBJIATh OTYET O MPOAETaHHOM padoTe.

Padora ¢ undpopmanueii:



yMEHHUE BBIOMpATh, aHAIM3UPOBATh M MHTEPIPETUPOBATH MH(DOPMAIMIO PA3IMYHBIX BHIOB M (hopm
MPEJCTAaBICHUS, TOIY4aeMyI0 M3 pa3HBIX MCTOYHHMKOB (HAyYHO-IOMYJISIpHAS JINTEpaTypa XUMUYECKOTO
coJiepKaHus, CIpaBOYHbIE OCcOOus, pecypchl HTepHEeTa), KPUTUYECKH OLIEHUBATh NMPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAITHUIO;

YMEHHE NPUMEHSTh pazIMYHbIE METOABl M 3alpoChl NPU TIOMCKE W OTOOpe uH(pOpMalHMd |
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX Ul BBINOJHEHHS Yy4eOHBIX W TI03HABATENBHBIX 3aj]ad
OTpENEeNEHHOTO THIA, MPHOOpPETeHHWE ONbITa B  OOJIACTH  HCIOJIB30BaHUS  WH(MOPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJAbTYpOH aKTUBHOTO HCIOJNB30BAHUS PA3ITHUHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSATEIBHO BBIOMPATh ONTUMAIbHYIO (pOpMy MpenacTaBieHus HHPOpPMAIH U
WUTIOCTPUPOBATh pEIIaeMble 3aJadd HECIOKHBIMH CXEMaMHM, JuarpaMMmamMmu, JIpyrumu (opmamu
rpaguKud U UX KOMOUHAIUSIMU,

YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh B TpoIecce y4eOHOW M MCCIIeOBATENbCKOM AEATEIbHOCTH
WHPOPMAIMIO O BIMSHUHM TPOMBIIIJICHHOCTH, CEIIbCKOTO XO3SHCTBAa W TPAHCIOPTa HA COCTOSHHE
OKpYKarolel NPUPOTHON CPEIBI.

KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeiicTBUA:

YMEHHs 3a7jaBaTh BOIMPOCHI (B X0/€ auaiiora u (Win) AUCKYCCHH) MO CYIIECTBY 00CYKIaeMOM TEeMB,
(bopMyITHPOBATh CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOTHEHUS TPEITIOKESHHON 3a/1auu;

YMEHHUSI TIPEJICTABIIATH IIOJyYCHHBIE PE3YJIbTaThl TO3HABATENFHON NEATETBHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; NeNlaTh IPE3CHTAIMIO Pe3yJIbTaTOB BBIMOJHEHHUS XHUMHYECKOTO DKCIIEPHMEHTA
(JrabopaTtopHOTO OTMBITa, JaOOPATOPHON pabOTHI IO WCCICIOBAHUIO CBOWCTB BEIIECTB, Y4EOHOTO
MIPOEKTA);

YMEHHSI y4eOHOro COTpPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM IIO3HAaBAaTEIbHOW U
HCCIIEIOBATENIbCKON JESITEIbHOCTH MPU PELICHUH BO3HUKAIOLIMX IMPOOJIeM Ha OCHOBE yuéra oOuIux
MHTEPECOB M COIVIACOBaHUS MO3uLUi (oOcyxkIeHus, OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMBI»,
KOOpJUHAIMS COBMECTHBIX ACWCTBMIA, OMNpENelIeHUEe KPUTEPUEB IO OICHKE KauecTBa BBIIIOJHEHHOU
paboTHI U ApyTHe).

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIE 1elCTBHS:

YMEHHE CaMOCTOSITENIbHO  OMpeNeNsTh e  JCSTeNbHOCTH, IJIaHUPOBaTh, OCYLIECTBIATD,
KOHTPOJMPOBaTh M HpPU HEOOXOJIUMOCTH KOPPEKTHPOBATh CBOIO AESITEIbHOCTb, BBIOMpaTh Hamboiee
s¢dekTUBHBIE CIOCOOBI pelIeHns y4eOHbIX U MO3HABATeNbHBIX 33/1a4, CAMOCTOSITEIIbHO COCTAaBIAThH UITU
KOPPEKTUPOBATh MPEUIOKEHHBIN alrOPUTM JEHCTBUM NMPHU BHINOJHEHUH 33JaHUN ¢ YYETOM MOJIy4EHUS
HOBBIX 3HaHUN 00 WH3y4aeMbIX OOBEKTax — BEIIECTBAX W PEAKIHIX, OLEHUBATh COOTBETCTBHE
MOJIyUEHHOTO pe3yabTaTa 3asBICHHOM €M, YMEHHE HCIOJIb30BaTh M AaHAIU3UPOBATh KOHTEKCTHI,
npeyiaraéMble B YCIOBUU 3aJaHHI.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOCHUIO O0S3aTENBHOTO COJEPIKaHUS, YCTaHOBJICHHOTO
JTaHHOU (enepalibHON paboueil mporpaMMou, BBIJIENAIOT: OCBOCHHbBIE 00YYarOIIUMHCS HAay4HbIe 3HAHUS,
YMEHHUS U CIOCOOBI IeHCTBUH, cienuduueckue i NpeAMeTHOM o0nactu «XuMus», BUAbI AESITETbHOCTH
[0 TOJIyYEeHHIO HOBOTO 3HAHUS, €r0 WHTEepIpeTaluy, NpeoOpa3oBaHUIO M NMPUMEHEHHUIO B Pa3IMYHbBIX
y4eOHBIX U HOBBIX CUTYAIHSIX.

K xoHiy oOyueHus B 8 kJiacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpPaXkaTh
Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

®  PacKpbhIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TOHATHUN: aTOM, MOJEKYTa, XUMUYECKHI DJIEMEHT,
MIPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMeECh (OJHOPOJHAs M HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTENIbHAs aTOMHAash M MOJEKYJIsIpHas Macca, KOJIMYeCTBO BEIIeCTBAa, MOJb, MOJIIpHAs Macca,
MaccoBasi J0JIsI XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM, OKCHJ, KUCIOTa, OCHOBAHUE,



COJIb, DJIEKTPOOTPULIATEIBHOCTh, CTETIEHb OKHCICHHS, XUMHUECKasl PeaKius, KIACCH(PHUKALNS PEaKIIHii:
peaKkMy COCJMHEHUS, PEaKIUH pPAa3JIoKEHUs, PEeaKIMHU 3aMeIleHus, peaknuu oOMeHa, HK30- H
SHJIOTEPMHUYECKUE PEAKIMH, TEIUIOBOKH A(PQEKT peakiuu, Sapo aToMma, SJIEKTPOHHBIA CIIOW aroma,
aTOMHasi opOUTaNb, paguyc aTomMa, XUMHUYECKasi CBsI3b, MOJIAPHAS W HEMOJISIpHAas KOBAJCHTHAS CBS3b,
WOHHAs CBS3b, MOH, KATHOH, aHUOH, PAaCTBOP, MaccoBas JI0JisI BellecTBa (MIPOLICHTHAs] KOHIIEHTpAIus) B
pacTtBope;

®  JUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHH U MPUMEHSTh 3TU MOHATUS MPU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUN;

®  WCIIOJIb30BAaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (OpPMYNT BEHIECTB M ypaBHEHUH
XUMHUUYECKUX PEAKIIU;

®  OMNpeneNsITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHMSX, CTEMEHb OKWCIICHUS
3JIEMEHTOB B OMHAPHBIX COEIUHEHMSIX, IPUHAAIEKHOCTD BEIIECTB K ONPeIeIEHHOMY KIIacCy COEIMHEHUN
1o ¢hopmysaMm, BUJ XUMHYECKOU CBSI3M (KOBAJICHTHAS M HOHHAs) B HEOPTaHUYECKUX COCMHEHUSX;

e packpeiBaTh cMbIch [lepuoanueckoro 3akona JI. 1. MenneneeBa: 1eMOHCTpUPOBATh MOHUMAaHUE
MEPUOIMYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX MOJIOkeHHs B llepmoamueckoi
CUCTEMeE, 3aKOHOB COXpPAHEHHsI MacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YUECHUS,
3aKkoHa ABOTaapo;

® OMHWCHIBaTh W XapakTepuszoBaTh TaOmumuHyto (opmy Ilepuogudeckoil CHCTEMBl XUMHUYECKHX
AJIEMEHTOB: pa3iuyaTh MOHATUSA «TJIaBHasg mnonarpymmna (A-rpynma)» u «mobouynas noarpynna (b-
rpymnmna)», Majable W OOJbIIME NEPUOJAbI, COOTHOCUTH OO0OO3HAYEHHS, KOTOpPbIE HMEIOTCS B Taluuie
«Ilepmognueckass cucrema xumuueckux snaemeHToB J[. WM. MeHneneeBay ¢ YUCIOBBIMH
XapaKTepUCTUKaMH CTPOCHMSI aTOMOB XHMHYECKUX AJIEMEHTOB (COCTaB W 3apsl siapa, oOllee 4Yucio
AIIEKTPOHOB U pacnpeiesieHUue X MO IEKTPOHHBIM CIIOSIM);

e  KiIaccUPUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTAHUYECKUE BEUIECTBA, XUMUYECKHE DPEaKIINU
(TI0 YKCTy U COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TETUIOBOMY 3P deKTy);

®  XapaKTepu30BaTh (ONMUCHIBATh) OOIIME XHMHYECKHUE CBOMCTBA BEIIECTB PAa3IMYHBIX KIIACCOB,
MOATBEPXK/1asi OINHCAHUE [PUMEPAMH MOJEKYISPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKHUX
peaKIuii;

®  [POrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaUECTBEHHOTO COCTaBa, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX IIPEBPAILECHHUM B PA3JIMUHBIX YCIOBUAX;

®  BBIUHUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYHO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMUMHUYECKOTO 3JeMEeHTa Mo (opMyJe COEAUHEHHUs, MacCOBYIO JIOJIIO BEIIECTBA B PAacTBOpE, MPOBOAUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKOM peaKkIuu;

® [PUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIbHON JEATEIbHOCTH — aHAIW3 U CUHTE3, CPAaBHEHUE,
000011eHNe, CUCTEMAaTH3AIlNI0, KIACCU(UKAIIMIO, BBISBICHHE MPUUYMHHO-CIEACTBEHHBIX CBS3€M — IS
W3Y4YEHUsl CBOMCTB BEIIECTB M XMMHUYECKUX PEAKUUN, €CTECTBEHHO-HAyYHbIE METOJAbl IO3HAHUS —
HaOI0IeHNE, U3MEPEHUE, MOJICIUPOBAHHE, SKCIIEPUMEHT (PeaTbHbIM U MBICICHHBIN);

e cJenoBaTh MpaBUJIaM MOJB30BAHHUS XMMHUYECKOW MOCYI0W M JabopaTOpHBIM 000OpyIOBaHUEM, a
TaKKe TMpaBUjaM OOpaIEHUs C BEIIeCTBAMU B COOTBETCTBUUM C HHCTPYKIHUSIMH TIO BBITIOJHEHUIO
1a60pPaTOPHBIX XUMHUYECKUX OTBITOB MO MOMYYSHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOJAOPOAA U
KHCIIOPO/1a), IPUTOTOBIEHUIO PACTBOPOB C OMPENENEHHON MacCOBOM J0JNiell pacTBOPEHHOTO BEIIECTBA,
IJJAHUPOBaTh M MPOBOJAUTh XMMHUYECKHE SKCIEPUMEHTHI 10 PAClO3HABAHUIO PACTBOPOB IIENIOYEH U
KHUCTIOT ¢ IOMOIIIBIO HHANKATOPOB (JTakMycC, PeHoI(TanenH, METHIOPAHXK U IPyTHe).

K xonmy oOydenus B 9 kijacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJHKHBI OTpPa)XaTb
c(hOpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:



®  PAaCKpbIBATh CMBICII OCHOBHBIX XMMUYECKUX MOHSATHUN: XMMHUUYECKHM BJIEMEHT, aTOM, MOJICKYJa,
UOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CIOXKHOE BEIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIHHOCTD,
CTCTICHb OKHCJICHHS, XMMHUYECKash pPeaKlHs, XUMHYECKas CBs3b, TEIUIOBOH 3(dekT peakmuu, MoJb,
MOJISIPHBIA 00BEM, PACTBOP, NMEKTPOTUTHI, HEAIEKTPOJIUTHI, SIEKTPOTUTHYCCKAS TUCCOIHAIINS, PEaKIIUN
MOHHOTO OOMEHA, KaTajiu3aTop, XUMHYECKOE pPaBHOBECHE, OOpaTHMBIE W HEOOpaTUMBIC PCAKIIHH,
OKUCITUTEIBHO-BOCCTAHOBUTENILHBIE ~ PEAKI[UH,  OKHUCIHUTENIb, BOCCTAHOBUTENb,  OKHUCIEHHUE U
BOCCTaHOBJICHUE, auioTponus, aMQOTepHOCTh, XUMHUYECKas CBsI3b (KOBAJICHTHAs, HWOHHAS,
METaJUTMYECKas), KPUCTAJUIMYECKass PeHIETKa, KOPpPO3us METAIOB, CIUIaBbl, CKOPOCTh XWMHYECKOU
peakuuu, npenenpbHo ponycrumas konuentpanus [1JIK BemecTsa;

®  JUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHH U MPUMEHSTH 3TU MOHATUS MPU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUN;

®  JCIOJIb30BaTh XUMHYECKYI) CHMBOJIMKY [UISI COCTaBJCHHS (OpPMYN BEIIECTB M YpaBHEHUU
XUMHUYECKUX PEAKIINN;

®  OMNpeNeNsITh BAJICHTHOCTh M CTENEHb OKHCICHHS XUMHYECKHX DJJIEMEHTOB B COEIMHEHUSIX
Pa3IMYHOIO COCTaBa, MPHUHAJUIEKHOCTh BELIECTB K ONPEACIIEHHOMY KJlacCy COeIMHEHUN 1o (Gopmynam,
BHJI XUMHYECKOW CBSA3M (KOBAJICHTHAS, HOHHASI, METAJUTMYECKAs1) B HEOPTaHWUYECKUX COCTUHEHUSX, 3PS
HMOHA TI0 XUMHUYECKOH (QopMmysie, XapakTep Cpelbl B BOJHBIX PAaCTBOpPaxX HEOPTaHUYECKUX COCTUHEHUH,
THTT KPUCTALTUYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

e packpeiBaTh cMmbica Ilepumoanueckoro 3akona JI. M. MenzaeneeBa M IEMOHCTPUPOBATH €rO
TMOHUMAaHHE: OTMCHIBATh M XapaKTepu3oBaTh TabIuuHy0 Gopmy llepronnyueckoit cucTeMbl XUMHUECKUX
AJIEMEHTOB: pa3iuyaTh MOHATUSA «TJIaBHasg mnonarpymmna (A-rpynma)» u «mobouynas noarpynna (b-
IpyIa)», Maible U O0JblINE MEPHO/Ibl, COOTHOCUTh 0003HAYEHUS, KOTOpPbIE UMEIOTCSI B TIEPUOAUYECKOM
Tabyuie, ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij
sapa, oOIee YKCIIO 3JIEKTPOHOB M PACHpECICHHE MX MO 3JEKTPOHHBIM CIIOSIM), OOBICHATH oOIIne
3aKOHOMEPHOCTH B M3MEHEHUM CBOICTB AJIEMEHTOB M UX COEIMHEHUI B MpejenaXx MallbIX MEepUuo0B U
TJIaBHBIX MOATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

e iaccupUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTAHUYECKUE BEUIECTBA, XUMUYECKHE PEaAKIIHU
(Mo 4yMcny M CcOCTaBy Y4YacTBYIOIIMX B PEaKIMM BELIECTB, MO TEIJIOBOMY 3(PdeKTy, M0 H3MEHEHHUIO
CTETeHeN OKUCIICHNUS XUMHYECKUX 3JIEMEHTOB);

®  XapaKTepu3oBaTh (OMHUCHIBATH) 0OIIME U cHeludHUUecKue XUMUYECKHEe CBOWCTBA MPOCTHIX U
CIIOXHBIX BEIECTB, MOATBEPKJas ONHCAHWE TPUMEPAMH MOJIEKYJISAPHBIX M HWOHHBIX YypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

®  COCTaBJISITh YPaBHEHUS IIEKTPOJUTHYECKON AMCCOIMAIIMU KHUCIOT, IIeJIoYeil U CoJieH, MOIHbIE U
COKpalIE¢HHBbIE ypaBHEHHUS pEaKIUil HOHHOTO OOMEHa, YpaBHEHHUS peakiuil, MOATBEP>KIAIOIINX
CYIIECTBOBaHHE IEHETHUECKOM CBS3U MEX/Ty BELIECTBAMU PA3IUYHBIX KIIACCOB;

®  PacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIUI MOCPEICTBOM COCTABICHUS
AIIEKTPOHHOTO allaHCca 3TUX PeaKLUi;

® [POrHO3MPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOKHOCTH MPOTEKaHUS
XUMUYECKUX MPEBPAILICHHUI B pa3JIMUHbIX YCIOBUSIX;

®  BBIUHCIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO UM MOJIIPHYIO MAacChl BEHIECTB, MACCOBYIO JOJIIO
XMUMHUYECKOTO dJeMEeHTa N0 (opMyJe COEAUHEHHUs, MacCOBYIO JIOJIO BEIIECTBA B PacTBOpE, MPOBOAUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKOMN peaKIuu;

e CcOOmMOJAaTh MpaBHJIA TMOJIB30BAHUS XUMHUYECKOW MOCYHOH M Jab0paToOpHBIM OOOpYyIOBaHHEM, a
TaK)Ke TpaBuia oOpalmieHHss C BEIIECTBAMH B COOTBETCTBMM C HWHCTPYKIUSMHU TIO BBITIOJIHEHUIO



71a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHAKa U
YIIEKUCIIOTO rasa);

® TPOBOAUTH pEAKUWH, MOATBEPKIAIOIINE KAUYECTBEHHBIM COCTaB PAa3JMYHBIX  BEIECTB:
pacmo3HaBaTh ONBITHBIM MYTEM XJIOpPHUI-, OpOMHI-, HOAMI-, KapOoHaT-, pocdar-, cumkar-, cyabdar-,
THJIPOKCU-UOHBI, KaTHOHBI aMMOHHS W HOHBI M3YYEHHBIX METaJUIOB, MPHUCYTCTBYIOUINE B BOJHBIX
pacTBOpax HEOPraHWYECKHUX BEIIECTB;

® TPUMEHSTh OCHOBHBIC ONEPAIH MBICIUTEIBHON NEITEILHOCTH — aHaJN3 U CHHTE3, CPaBHEHUE,
0000IIeHNe, CUCTEeMAaTH3AINIO, BBISABICHHE MPUYMHHO-CICICTBEHHBIX CBSI3€H — Ui M3y4YECHUsSI CBOMCTB
BEIIECTB U XUMUYECKUX PEaKIUil, ECTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS — HAOJIOACHUE, U3MEPEHHE,
MOJEIUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KonunyecTBo yacos DJIeKTPOHHbIE
udpoBbie
Ne i/ HaumeHnoBaHue pa3aesioB 1 TeM IPOrPaMMBbI Koutpoabhubie | IIpakTuyeckue (uitpp )
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. IlepoHayaibHble XUMHYECKHE TOHATHUS
11 XuMusi — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 9 bubnuoreka [JOK
' MIPAKTHUYECKON JIEATEIbHOCTH YEJI0BEKA https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.2 BeniecTBa n XuMHU4YeCKUE peakiuu 15 1
B peakd https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

bu6mmoreka [IOK
2.1 Bosayx. Kucnopon. [Tonsarue 06 okcumax 6 httos://m.edsoo.ru/741837¢
bu6mmoreka [JOK
2.2 Bonopon.ITonsiTue 0 KMCIOTax U COAX 8 1 httos://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.3 Boga. P I 0 5 1 1
O/1a. FACTBOPRL. LIOHATHE 00 OCHOBAHILX https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTMHEHU 11 1 1 Bubmorexa OK
https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pasnean 3. Illepuoanueckuii 3axkon u Ilepuoguyeckas cucrema xumuideckux 31eMeHToB /I, . Mengeneea. CtpoeHune arToMoB. XMMHYeCKas
cBsI3b. OKHC/INTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUHN

ITepunoanueckunt 3axoH u Ilepuoaudeckas cucrema bubnuoreka [IOK

3.1
xumudeckux 3neMenToB . . MenaeneeBa. CtpoeHue https://m.edsoo.ru/7f41837c



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

3.9 Xumuueckas cBsizb. OKHUCIUTEILHO- 8 bubmuoreka [JOK
' BOCCTAaHOBUTEJIbHBIE PEAKLINHU https://m.edso0.ru/7f41837c
bubmmoreka [{OK
Hroro no pazne 15
TOTO HO PasAcly https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubmorera [JOK

https://m.edsoo.ru/7f41837¢c
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9 KIIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
udpoBbie
Neni/m | HamMeHoBaHMe pa3/ieJioB U TeM MPOrpaMMbl Konrpoabnsie | IIpakTuueckue (uitpp )
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. BemecTBo H XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriydiieHne 3HaHUN OCHOBHBIX Pa3/IeoB 5 1 bubnnorexa [JOK

' Kypca 8 kiacca https://m.edso0.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XHUMHYECKUX PEaKIIUi 4 bubmmorexa [JOK

' p peaid https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS AUCCONMALINSA. XUMUYECKUE PEaKIIUU 8 1 1 bu6moreka [IOK

' B pacTBOpax https://m.eds00.ru/7f41a636

Hroro mo pazgeny 17

Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
51 OO6mrast XxapakTepucTuKa XuMuueckux aneMeHToB VIIA- 4 1 bubnuoreka [IOK

' rpynsbl. ['amoreHst https://m.edso0.ru/7f41a636
59 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHX 1eMeHTOB VIA- 6 bubnuoreka [JOK

' rpymmnbl. Cepa U €€ CoeTMHeHUs https://m.edso0.ru/7f41a636
53 OO6m1ast XxapaKTepUCTHKAa XUMHUUYECKHUX AIeMeHTOB V A- 7 1 bubnnoreka [JOK

' rpymnmbl. A30T, Gochop U UX cCoOeTUHEHUS https://m.edso0.ru/7f41a636
54 OO01as XxapakTepuCcTUKa XUMUYECKHUX dlieMeHTOB |V A- 3 1 9 bubnnoreka [JOK

' rpyHnbl. YTIAEpoa U KPEMHUN U UX COCAMHEHUS https://m.edso0.ru/7f41a636

Hroro no paszneny 25

Pa3pnen 3. Merasibl 4 MX COeIMHEHHUS
3.1 OO01111e cBOIiCTBA METAILIIOB 4 bu6mmoreka [JOK



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

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

bubmuoreka [JOK

3.2 Baxxuetinme MeTajuibl U UX COCTUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus n okpy»kamonias cpeaa

4.1 B 3HU YeJIOBEKa 3 bubmmorexa [TOK
' CIIECTBA M MATCPUAIIBL B KK . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK

C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
No Koun4yecTBo yacos DJIeKTPOHHBbIE
. Tema ypoka uudpoBbie
n/n Kontp-nbie | IIpakTnuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 [Ipenmer xumun. Posib XuMuM B KU3HU YesioBeka. Tema u 1 bubmmoreka [{OK
BEIllECTBA https://m.edsoo.ru/ff0d210c

2 [TousiTHE O METOAAX TIO3HAHMS B XUMUHU 1 brbmmorexa [OK
https://m.edsoo.ru/ff0d227e

3 [Tpaktruueckas padota Ne 1 «IIpaBwia paboThI B 1abopaTopuu 1 1 bubmuorexa [JOK
1 pu€MbI 00paleHust ¢ 1ab0PaTOPHBIM 000PYIOBAHUEM» https://m.edsoo.ru/ff0d23dc

. bu6moreka [IOK
4 YucTteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus: cMecei 1 httos://m.edsoo.ru/ffod26ca

5 [Tpaktuueckas padota Ne 2 «Paznenenue cmecelt (Ha mpumepe 1 1 bubnuoreka [IOK
OYHMCTKHU TIOBAPCHHOU COJIH)» https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK
0 ATOMEL H MOJICKYJIb L https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CMBOJIBI) XUMHYECKHUX 1 bubnuoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie 1 CIOKHBIE BEIECTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYIIIPHOE YYEHHUE 1 Bu6mmorexa LIOK
https://m.edsoo.ru/ff0d2d50

10 3aKO0H MOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKas hopMyIa. 1 bubnuoreka [JOK
BaneHTHOCTh aTOMOB XUMUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2eae

1 OTtHocurenbHast arToMHast Macca. OTHOCUTENbHAS 1 bubnunoreka [JOK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d323c

bubmuoreka [JOK

12 MaccoBas 107151 XMMUUYECKOTO 3JIEMEHTA B COSAMHEHUH httos://m.edsoo.ru/F0d350c
bubnuorexa [JOK
13 Konnuecto BemecrBa. Mousib. Molisipaas macca https://m.e dSO(])_.[ru /1005230
14 dusnyecKkrue 1 XUMUUIECKHE SIBJICHUS. XUMUYECKash PEaKIIHs brbmmorexa LOK
https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycnoBUs MPOTEKAHUS XUMUYECKUX PEAKITUH brbmmorexa [OK
https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMUYECKHE YpPaBHEHUS bubnuorexa LIOK
https://m.edsoo.ru/ff0d3b88
17 Brrunciienus koJimuecTBa, MacChbl BEMIECTBA 110 YPaBHEHUSIM bu6mmoreka [IOK
XUMHUYECKUX PEeaKIHil https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMuuecKux peakuuii (CoeTuHeHus, bubnuoreka [IOK
paslioKeHus, 3aMeIeHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHbIH-dHITUKIOTIEAUCT. O000IIIeHNE U bubnuoreka [IOK
cUcTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d40c4
20 Kontponbnas padoTta Nel o teme «BemecTBa n XuMU4uecKue bubnuoreka [IOK
peaxkuum» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — bubmuoreka [JOK
3JIEMEHT W pOoCcTOoe BeniecTBo. O30H https://m.edsoo.ru/ff0d448e
99 Ou3nyecKkue U XUMHUYECKHUEe CBOMCTBA KUCIOPOa (peakiuu bubnunoreka [JOK
okucieHus, ropenue). [lornsatue 006 okcuaax https://m.edsoo.ru/ff0d4614
93 CriocoObl mostyueHus: KUCI0po/ia B 1abopaTopuu U bubnunoreka [JOK
npoMblIluieHHOCTH. [IpuMeHenue kucaopoaa https://m.edsoo.ru/ff0d497a
TennoBoit 3¢ pexT XUMUUECKONH peakiuu, MOHITHE O
24 TEPMOXHUMHUYECKOM YPaBHEHUH, K30~ U SHIOTEPMHUECKHUX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d4790
peakumsx
25 TonnuBo (HedTh, yroiab U MeTaH). 3arpsi3HEHUE BO3yXa, bubnuorexa [IOK



https://m.edsoo.ru/ff0d350c
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CroCcoOBI €ro Mpe0TBPAIIECHUS

https://m.edsoo.ru/ff0d4c4a

26 [Tpaktuyeckas padora Ne 3 o teme «llonyuenue u bubmuorexa [IOK
coOupaHue KUCIOPO/Ia, H3yICHHUE €0 CBOHCTB https://m.edsoo.ru/ff0d4ae2

97 Bopopon — snemeHT u npocroe BemectBo. HaxoxaeHnue B bubnuorexa [JOK
pupoie https://m.edsoo.ru/ff0d4dd0

28 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIOPO/IA. bubmmoreka [{OK
[IpumeHnenue Boopoaa https://m.edsoo.ru/ff0d4dd0

bubnnorexa [JOK
29 [TonsaTue o KUCIOTaX U COJISIX httos://m.e dSO(])_.Iru 1045042
30 CrrocoOBI IMOJTydeHHUs BOJAOPO/Ia B TAOOpaTOPHH l:tfrsz/P/I;T:;;?r?/I:f 044ddo

31 [IpakTueckas padota Ne 4 o teme «llomydenue u bubnuoreka [JOK
cobupaHue BOJOPOa, U3yIECHUE €TI0 CBOWCTBY https://m.edsoo.ru/ff0d4f42

. " bubnuoreka [IOK
32 Monsipabiii 00bE€M ra3oB. 3ak0OH ABOTaApO httos://m.e dsogru If0d5426

33 Boruncnenus 00bEMa, KOJIMUECTBa BEIIECTBA ra3a 1o ero bubnuorexa [IOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA WU 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brruncienust 00bEMOB ra3oB 10 YpaBHEHUIO PEeaKIUU Ha bubnmuoreka [JOK
OCHOBE 3aKOHA 00BEMHBIX OTHOLICHHH ra30B https://m.edsoo.ru/ff0d5708

35 Pu3nyecKkrue 1 XMMUYECKHE CBOMCTBA BObI Bubmmorexa LIOK
https://m.edsoo.ru/ff0d587a

. bubnnoreka [JOK
36 CocraB ocHoBanwuil. [lonsTre 006 HHIMKATOpPAX httos//m.e dsocl)_.[ru 1005962

37 Bona kak pactBoputens. HachllieHHbIE M1 HEHACHIILIEHHbBIE bubnunoreka [JOK
pactBOpbl. MaccoBas 10JIs1 BELIECTBA B PaCTBOpE https://m.edsoo.ru/ff0d5b40

ITpaktuyeckas pabora Ne 5 o teme «IIpurotoBnenue
38 PacTBOPOB C OIPEACIEHHON MacCOBOM I0JIEM paCTBOPEHHOTO bubmorexa LIOK

BCIICCTBaA»

https://m.edsoo.ru/ff0d5eba
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39 KonTtponsnas padora Ne2 o reme «Kucnopoa. Bomopon. bubmuorexa [IOK
Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTas, Kiaccuukaius, HOMEHKIaTypa bubnuorexa LIOK
https://m.edsoo.ru/ff0d664e
41 [lomydenne u XUMUYECKHE CBOMCTBA KHCIOTHBIX, OCHOBHBIX U bubmuoreka [IOK
aM(OTEPHBIX OKCUIIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: COCTaB, KIacCu(pUKaIMsl, HOMEHKJIATypa brbmmorexa [OK
https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMHYECKUE CBOMCTBA OCHOBAaHUH Bubnuorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukaims, HOMEHKIATypa bubamorera LOK
https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne u XUMHUYECKHE CBOMCTBA KUCIIOT bubamorera LOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIATypa, CIOCOOBI MOTyIeHUS, bubnuoreka [IOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
[TpakTruueckast padota Ne 6. PereHue sxcriepuMeHTaIbHBIX
47 3an1au 1o Teme «OCHOBHBIE KJIaCChl HEOPraHUYECKUX bubmmorexa [TOK
B https://m.edsoo.ru/00ad9b7c
COETMHEHUIN
48 ['enernueckas cBsi3b MEXKY KJIACCAMHU HEOPraHUYECKHUX bubmuoreka [JOK
COECOUHEHUN https://m.edsoo.ru/00ad9a50
. bubnuoreka [JOK
49 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN htts://m.edso0.ru/00adach?
50 KonTponsnas padora Ne3 no teme "OCHOBHBIE KJIaCChI bubnunoreka [JOK
HEOPraHUYECKUX COeAMHEHUI" https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKY KIACCU(PUKAIIUU XUMUYECKUX HIIEMEHTOB. bubnuoreka [JOK
IToHATHE O IpyIIIaX CXOIHBIX 2JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 ITepunoanueckunt 3axoH u Ilepuoanudeckas cucrema bubnuoreka [IOK
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xumudeckux anemeHToB J. . Meneneera

https://m.edsoo.ru/00ada52c

53 [Iepuoasl, rpynmsl, HOATPYIIIBI Bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
bubmmoreka [{OK

o4 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomsl httos://m.e dSO(])_.[ru 100ada342

55 CtpoeHue AIeKTPOHHBIX 000JI0UYE€K aTOMOB JIEMEHTOB bubnuorexa [JOK

[Tepuonnueckoit cucremsl Jl. . Menneneena https://m.edsoo.ru/00ada6bc

56 XapakTepuCcTUKa XUMHAYECKOT0 3JIEMEHTA I10 €70 MOJIOKEHUIO bubnnorexa [JOK

B [Iepnognueckont cucreme 1. 1. MenneneeBa https://m.edsoo.ru/00ada824
3nauenue [leproanueckoro 3akoHa Jjsl pa3BUTHS HAYKH U

S7 npaktuku. /. 1. MenzaeneeB — y4€Hblii, menaror u bubnmorexa [JOK

https://m.edsoo.ru/00ada96e
TpakKIaHUH

58 DIEeKTPOOTPHUIIATEIILHOCTh ATOMOB XUMHUYECKUX 3JIEMEHTOB bubmorera [JOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK

59 Hornas ximireckas cosisb https:// m.edso;I ru/0Oadac34

60 KoBanentHas nonsipHas XuMu4eckasi CBS3b bubmorera [IOK
https://m.edsoo.ru/00adaab8

61 KoBanenTHas HenospHas XUMUYECKas CBSI3b bubmorera [JOK
https://m.edsoo.ru/00adaab9

62 Crernenb OKUCICHUS bubmorera [JOK
https://m.edsoo.ru/00adae28

63 OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH bubmorexa HOK
https://m.edso00.ru/00adb076

64 OKHCIIUTEIN U BOCCTAHOBUTEIIN bubmorexa HOK
https://m.edso00.ru/00adb076

65 KonTtponsHas padota Ne4 o reme «CtpoeHue aToma. bubnuorexa [IOK

XHMHYECKas CBA3bY

https://m.edsoo.ru/00adb486
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. . bubnuorexa [JOK
66 P . 0606 1
e3epBHBIN ypok. O000IIeHre U chucTeMaTH3alns 3HAHU T httos://m.edsoo.ru/00adb33c
. . bubnuorexa [JOK
67 Peze . 06006 1
pPBHEI ypok. O000IIeHNEe U cHCTeMaTH3allns 3HAHU T httos://m.edsoo.ru/00ad9ch?
. . bubnuorexa [JOK
68 Peze ok. O0o01IeHne u cuc 1
PBHBIN YPOK IICHUE W CUCTEMAaTH3aIlHsI 3HAHHU httos://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME
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9 KIIACC

KoauvecTBo yacos
Ne DJIeKTpOHHbIe HH(poBbIe
Tema ypoka Konrtp-bie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
1 [Tepuonnueckuii 3akoH. [leprnoanueckas cucrema 1 bubmmoreka [IOK
xuMuueckux anemeHToB . 1. Menneneesa https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1 bubnuorexa [JOK
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB https://m.edso0.ru/00adb6b6
3 Knaccudukaiys 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB 1 bubmorexa LOK
P p https://m.edsoo.ru/00adb7e2
4 Bubl XUMUYECKO# CBS3HM M TUIIBI KPUCTAJUTHYECKUX PEMIETOK 1 bubmorexa OK
P P https://m.edsoo.ru/00adbac6
5 Kontponbras padota Nel o reme «IloBTopenue u 1 1
yriyOJieHHe 3HaHUW OCHOBHBIX Pa3fesioB Kypca 8 Kiaccay
6 Knaccudukanus XuMudeckuX peakiuii mo pa3iIndHbIM 1 bubnuoreka [IOK
MpU3HaKaM https://m.edsoo.ru/00adbcb0
7 [TonsiTue o ckopocTu XUMHUUYecKo# peakiuu. [Tonstue o 1 bubnuoreka [JOK
TOMOTE€HHBIX M T€TEPOTE€HHBIX PEAKIIHUIX https://m.edsoo.ru/00adbe9a
[TonsiTHe 0 XUMHUYECKOM paBHOBECHH. PaKTOPHI, BIUSIOLINE
. bu6mmoreka [JOK
8 Ha CKOPOCTh XUMUYECKOW PEAKIINH U MOJIOKEHUE 1
https://m.edsoo.ru/00adc28c
XMUMHYECKOTO PaBHOBECHS
bubmuoreka [JOK
9 OKHUCAUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIIHH 1
https://m.edsoo.ru/00adcade
10 Teopus snexkTponuTUUecKor qucconuanuu. CUIIbHbIE U 1 bubnunoreka [JOK
cy1abble IEKTPOITUTHI https://m.edsoo.ru/00adcd68
bu6mmoreka [JOK
11 HNoHHble ypaBHEHUS peakiuil 1
P peatdt https://m.edsoo.ru/00add448
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12 XUMUYECKHE CBOMCTBA KUCIIOT U OCHOBAHUM B CBETE bubnmoreka [JOK
MPECTaBICHUN 00 SJIEKTPOIUTHUECKON JUCCOLHUAIIIH https://m.edsoo.ru/00add5d8

13 XUMUYECKUE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00 bubnuorexa [JOK
BIEKTPOJIUTUYECKON AUCCOUALINT https://m.edso0.ru/00add8b2

14 [TonsiTue o ruaponu3e coJien brbmmorexa [OK
https://m.edsoo.ru/00add9d4

. bubnuorexa [JOK
15 O060061eHre U cucTeMaTu3alus 3HaHu| httos//m.e dSO(])_.II’U 100addd12

16 [IpaxTueckas padorta Ne 1. «Perienue skcrepuMeHTaIbHBIX bubnuorexa [JOK
3a/1a4» https://m.edsoo.ru/00addbfa

17 KonTpombnas pabota No2 o teme «NeKTpOIUTUYECKas bubnuoreka [IOK
quccoranys. XMMHYECKHE PEaKIIMU B PACTBOPAX» https://m.edsoo.ru/00addecO

18 OO6mrast XxapaKTepUCTHKA TaJOTeHOB. XMMHUYECKHE CBOMCTBA bubmuotexa [JOK
Ha MpuMepe Xjaopa https://m.edsoo.ru/00addfe2

19 XnopoBogopoa. ComsiHast KUCIIOTa, XMMUYECKUE CBOMCTBA, bubnuoreka [IOK
MOJIy4€HHE, TPUMEHEHUE https://m.edsoo.ru/00ade104

20 [Tpaktuueckas padota Ne 2 o teme «Ilomydenue coystHOM bubnuoreka [JOK
KHUCJIOTBI, U3y4YECHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348

21 BrrunciieHus no ypaBHEHHUSIM XUMHUYECKUX PEaKILIi, €CIIu bubnuoreka [JOK
OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edso0.ru/00ade488
22 O6mas xapaktepucTuka 3neMeHToB VIA-rpynmsl Eg:;;;f;igﬁ}é 0ade6da

23 AmotponHbie MoauUKaIMU cepbl. HaxoxaeHue cepbl U e& bubnunoreka [JOK
COCJIMHEHMH B IIpUpoAe. XUMHUECKHE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a

24 CepoBosopo, cTpoeHue, (U3NIECKUe U XUMUIECKHE bubnunoreka [JOK
CBOMCTBA https://m.edsoo.ru/00ade802

o5 Oxcuppl cepbl. CepHast KUCIIOTa, (PU3HMUECKUE U XUMUYECKHE bubnuoreka [JOK

CBOI’ICTB&, MMPUMCHCHUC

https://m.edsoo.ru/00adea28
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XHUMHUYECKHE pCaKknum, JC)KaAIKHUE B OCHOBC IPOMBIIIIJICHHOTO

26 croco0a MoJry4eHus: CEpHON KHUCIOThI. XUMUYIECKOE bubmmorexa [JOK
. https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOLIEH cpeibl COETMHEHUSIMU CEPbI
27 Brrunciienne MaccoBoil 1011 BBIXOAA MPOIYKTa pEaKUU bubnmorexa [TOK
https://m.edsoo.ru/00adec8a
OOm1ast xapakTepUCTHKA AJIEMEHTOB V A-rpymniibl. A30T,
28 pacrpocTpaneHue B Ipupoje, GU3NIecKue H XUMHIECKHIE bubnrotexa LIOK
. https://m.edsoo.ru/00adeea6
CBOICTBa
29 AmMuak, ero (pu3nyecKue U XuMUYECKHe CBONCTBA, bubnuorexa [JOK
MTOJTy4eHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpaxTnueckas padota Ne 3 no teme «llomydenne ammuaka, bubnuoreka [IOK
W3y4YEHUE €r0 CBOWCTB) https://m.edsoo.ru/00adf180
31 A30THas KUCIOTa, €€ PrU3NUecKre U XUMUYEeCKHe CBOMCTBa bubnmorexa [JOK
https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIE aMMOHUS B KQUe€CTBE
32 MHHEPAJTbHBIX YI00peHU. XUMHUYECKOE 3arpsi3HEHNE bubmorexa [TOK
. https://m.edsoo.ru/00adf518
OKpY’Kalolllel cpeibl COeANHEHUSIMHU a30Ta
33 dochop. Oxcua pochopa (V) u pochopnas kuciora, bubnuoreka [JOK
(bu3UYeCcKre U XUMHUYECKUE CBOMCTBA, MTOJTyYCHHE https://m.edsoo.ru/00adf68a
34 Hcnonws3oBanue GocdaToB B Ka4eCTBE MUHEPATBHBIX bubnnoreka [JOK
ynoopeHuii. 3arpsa3HeHne npupoaHoil cpeapl hocharamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacnpocTpaHeHue B mpupoje, pusndeckue u bubnunoreka [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaeposa, ux (pusndeckue U XUMUYECKUE CBOMCTRA.
36 DKOJOTHYECKHE MPOOIEeMbI, CBSI3aHHBIE C OKCHJIOM YTIepoa bubmorexa LIOK
https://m.edsoo.ru/00adfebe
(V)
37 VYroapHasg KUcIoTa u € Cou bubmmorexa [JOK

https://m.edsoo.ru/00ae006c¢



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

38 [Tpaktuyeckas padora Ne 4 mo teme "Ilomydenue bubmuoreka [IOK
yriaekucioro ra3a. KauectBeHHast peakuus Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027e
39 [lepBoHauanbHBIEC MOHATHS 00 OPTAaHMYECKUX BEIIECTBaX KaK bubnuorexa [JOK
0 COEAMHEHHUSX YIIIepoa https://m.edsoo.ru/00ae054e
bubmmoreka [{OK
40 Kpemuuii u ero coe fuHEHHS
P A https://m.edsoo.ru/00ae080a
41 [Tpaktuueckast padota Ne 5. Perenue sxcriepuMeHTaIbHBIX bubnuorexa [JOK
3aJ1a49 1Mo TeMe «BakHelme HeMeTalIbl ¥ UX COCIUHCHUS https://m.edsoo.ru/00ae0bf2
42 Kontponbhas padoTta Ne3 no teme «Baxknelime HeMeTauIbl bubnuoreka [JOK
1 UX COETUHECHUS https://m.edso0.ru/00ae0el8
OO0mas XapakTepUCTHKa XUMUIECKHX DJIEMEHTOB —
bu6moreka [IOK
43 METaJIJIOB. MeTalinuecKkas CBsA3b M MeTaJIM4ecKas
.. . https://m.edsoo.ru/00ae103e
KpUCTaJUTHYecKas pemérka. @u3nyeckne CBOMCTBA METAIIOB
m XHUMHUYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUH PST bubmuorexa [JOK
HanpsHKEHU METaioB https://m.edsoo.ru/00ae1156
O6mwme cmocoOs! momy4eHus: MeTauioB. CIiaBbl.
45 BrrunciieHus no ypaBHEHUSIM XUMHYSCKUX PEAKIUM, €CIIN bubmiorexa HOK
P P ’ https://m.edsoo.ru/00ae1156
OJIMH U3 PEareHTOB COJICPKUT IPUMECH
46 ITouaTue 0 KOpPO3UU METAILIOB bubmorexa LOK
PP https://m.edso00.ru/00ael278
bubanoreka [IOK
47 [lemouHbBIC METAILIBI 1
https://m.edso0.ru/00ael4b?2
48 OKcHIBI M THAPOKCUALI HATPUS U KaIus bubmorexa LIOK
P P https://m.edso0.ru/00ael4b?2
49 IllemouyHO3eMEIbHBIE METAJIbI — KaJIbIIUM U MarHUi Bubmiorexa TOK
https://m.edsoo.ru/00ael5e8
. bubnmuoreka [JOK
50 Baxueiinme coeJMHEHUS KaJIbIIHMS

https://m.edsoo.ru/00ael5e8
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51 O06o01IeHne U cucTeMaTu3anus 3HaHu !
" N bubnmoreka [JOK
52 JXKécTkocTb BOJIBI U CLIOCOOBI €€ yCTpaHEHUS https://m.e dSO(])_.[ru 100261886
53 [Ipaktugeckas padora Ne 6 mo teme "KEcTKOCTH BOJBI U bubnuorexa [JOK
MeTO/1bl €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubnuoreka [JOK
>4 ATIOMHHH{ https:// m.edsocl)_.[ ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHA U THIPOKCHUIA bubnmorexa LHOK
https://m.edsoo.ru/00aelc64
56 Werneso bu6moreka [IOK
https://m.edsoo.ru/00ae1d86
bubmuotexa [JOK
57 Oxcuipl, ruapokcuanl u comu xenesa (1) u sxenesa (1) httos//m.e dsogru 100263566
58 O00011IeHre U cucTeMaTU3alis 3HAHUH
59 [TpakTruueckast pabota Ne 7. PermeHue skcriepuMeHTaIbHBIX bubnuoreka [IOK
3a7a4 1o TeMe «BakHelnmue MeTaibl U UX COSTUHEHU) https://m.edsoo.ru/00ae3de8
Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIui, eciiu
60 OJIMH U3 PEareHTOB JJaH B U30bITKE WJIH COJIEPKUT IPUMECH. bubmmorexa [JOK
Boruncnenus MaccoBo# 10711 BBIXOJA MPOIYKTA PeaKIuu https.//m. eds00.1u/00aeL 750
61 O0001IeHre U cucTeMaTU3alus 3HAHUN
62 KonTponsnas padora Ne4 no teme «BaxHeilire MeTamisl 1
WX COCMHEHUS»
63 BemecTBa 1 Matepualibl B IOBCEHEBHOM KU3HU YEJIOBEKA bubmmorexa [JOK
https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl Bu6mmorexa LIOK
https://m.edsoo.ru/00ae4270
65 Pousib XuMuM B pellIeHUH SKOJIOTMUECKUX MpooIeM Bubmmorexa LIOK

https://m.edsoo.ru/00ae4270
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. . bubnmoreka [JOK
66 P . 06006 1
e3epBHBII ypok. O000IIEHUE U CHCTEMAaTH3allUs 3HAHHUIA https://m.edsoo.ru/00ae0d0a
. . bubnuorexa [JOK
67 Pese ok. 0600 1
pBHBIN ypok. O00OIICHNE ¥ CHCTEMAaTH3aIUs 3HAHU I httos://m.edsoo.ru/00adb33c
. . bubnuorexa [JOK
68 Pese ok. O0o01IeHne u cuc 1
PBITHIH YPOK HHCHIE I CHETCMATHIAMIA SHarH https://m.edsoo.ru/00ad9cb?2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJNYECKOE OBECHEYEHUE OBEPA30BATEJIBLHOI'O
MMPOLIECCA
OBSI3ATEJILHBIE YUEEHBIE MATEPHAJIBI )15 YYEHUKA

» Xumus, 8 xinacc/ ['abpuensia O.C., OctpoymoB N.I'., Cnankos C.A., AKITMOHEpHOE 0OIIECTBO
«M3parenscTBO «IIpocBenienue;
» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T"., Cnankos C.A., AKITHOHEpHOE 0OIIECTBO

«M3parenscTBO «IIpocsemenne».

METOAUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

1) Xumus. 8 kimace. [Toypounsie pazpabotkn k YMK O.C.I'abpuensina;

2) Xumusi. 8-11 kmaccel. BHeKIaccHbIe MEpOTIPUSITHSI (UTPBI, IOY-TIPOTPaAMMBI,
TeaTpaiu3oBaHHble npenctaBienus), Kum Enena IlerpoBHa;

3)YuumMmcs pemath 3agaun mo xumuu. DopmMupoBaHue IpeIMETHON KOMIIETCHTHOCTH Y

obyuarormuxcst 8 kiacca. ®I'OC, bouapaukosa Panca AnekceeBHa.

[IAPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETM MHTEPHET
MDO
LIOK

Poccuiickas Dnexrponnas [lkona



