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[IporpaMma mo XMMHHM Ha YpOBHE OCHOBHOTO 0OllIero oOpa3oBaHMsI COCTaBI€Ha Ha OCHOBE TPEOOBAaHMH K pe3yJbTaTaM
OCBOCHHS OCHOBHOH 00pa30oBaTeIbHOI MporpaMMBbl OCHOBHOTO 00111ero obpa3oBanus, npeactasieHHbx B @PT'OC OO0, a takxke
Ha OCHOBe (emepayibHON paboueil MPOrpaMMbl BOCHHMTAHHS M C YYETOM KOHICMIMK MPENOJaBaHHUs Yy4eOHOro mnpeamera
«Xumus» B 00pazoBaTelbHBIX opraHm3anmsx Poccuiickoit dexepannu.

[Iporpamma mo XuMuHM Ja€T TpEACTABICHUE O LEIX, o0mel crparernu OOydeHHS, BOCHUTAHUS M PA3BUTUSA OOYJArOUTMXCS
Cpe/CTBaMH y4YeOHOTO TpeaMeTa, YCTaHaBIMBACT 00s3aTeNIbHOE IPEIMETHOE COAEpKaHUe, NMPEeayCMaTpUBAET pacIpelesiCHne
ero o KijaccaM H CTPYKTYpHUPOBaHHE IO pa3feiiaM W TeMaM IpOrpaMMBEI [0 XHMHH, OIPENeNsIeT KOJIHYCCTBEHHBIC H
Ka4yeCTBEHHBIE XapaKTEPUCTHKU COJCPKaHWS, PEKOMEHIYEeMYI0 IIOCIEJOBAaTEIbHOCTh M3YYEHHS XUMHH C Yy4ETOM
MEXIPEJIMETHBIX M BHYTPUIPEIMETHBIX CBsI3€H, JIOTMKHM y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydaromiuxcs,
OIpeieNsieT BO3MOXKHOCTH TpeAMeTa JUIS pealu3alud TpeOOBaHWIl K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeNbHOI
NporpamMMbl Ha YpOBHE OCHOBHOTO 00ILEro oOpa3oBaHus, a TakKe TPeOOBaHMW K pe3yjbraraM OOy4eHHs XUMHH Ha YPOBHE
menelt u3ydeHwsl IpeIMeTa i OCHOBHBIX BHIOB Y4eOHO-TIO3HABATENFHON AEATEIHHOCTH 00yUJaromerocs o OCBOCHHIO YIEOHOTO
COJepIKaHusI.

3HaHWE XMMHUH CIYXHT OCHOBOW JUIS (POPMHPOBAHHMS MHUPOBO33PEHHUS OOYYaIOIIErocs, €ro MpeICTaBICHNH O MaTepHaIbHOM
eIMHCTBE MHpA, BAXHYIO POJb HUTPAOT (OPMHUpPYEMBbIE XUMHEH INPEACTABICHUS O B3aWMOIIPEBpAICHUAX SHEPIHH U 00
9BOJIIOLIMH BEIIECTB B NMPHPOAE, O MYTSIX PEILICHHs INI00AJIBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
9HEPreTUYECcKOM, MUIEBOM U SKOJIOTHYECKON 0E30MacHOCTH, IPOOJIEM 3JpaBOOXPAHEHHSL.

N3yuenue xumuu:

CIIOCOOCTBYET peajHu3allid BO3MOXHOCTEH JUIS caMOpa3BUTHs U (OpMHpOBaHMSI KyJIBTYphl JIHYHOCTH, €€ oOumed u
(HyHKIMOHAIBHOM TPaMOTHOCTH;

BHOCHT BKJad B (OPMHPOBAHHE MBINUICHUS M TBOPYECKHUX CIIOCOOHOCTEH OOyYalomIuXcsi, HAaBBHIKOB HMX CaMOCTOSITEIBHON
y4eOHOH IesITeNEHOCTH, SKCIEPIMEHTAIBHBIX U HCCIIENOBATENLCKUX YMEHHH, HEOOXOIMMBIX KaK B ITOBCEIHEBHOM KHU3HH, TaK U
B PO eCCHOHATBHON NeATeIbHOCTH;

3HAKOMHUT CO CTIelM(PUKON HaAyYHOTO MBIIIJICHUS, 3aK/IabIBAET OCHOBBI LIEJIOCTHOTO B3IJIs/Ia HA €IMHCTBO IIPUPOABI U YEIIOBEKa,
SIBJISIETCSI OTBETCTBEHHBIM 3TarioM B JOPMUPOBAHUN €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00yYaroluXcs;

CHOCO6CTByeT d)OpMHpOBaHI/IIO IIEHHOCTHOI'O OTHOIICHHUA K €CTCCTBCHHO-HAYYHBIM 3HAHUAM, K IPUPOAC, K YECJIOBCKY, BHOCUT
CBOH BKJIaJI B 9KOJIOTHYECKOE 00pa3oBaHue 00yJaronuxcs.

JlanHble HanpaBJICHUS B OOYYIEHIH XUMHIH 00ECTICUNBAIOTCS CIICIIU(PHIKON COMEpKAaHUSI YIeOHOTO IIpeIMeTa, KOTOPHIH SBISIETCS
MTeAarOTHYECKH aJalTHPOBAHHBIM OTpakeHNEM 0a30BOM HAYKH XMMUH Ha ONIPEAeIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xuMnm Ha ypoBHE OCHOBHOTO o0OmIero oOpa3oBaHWS OPHEHTUPOBAH HAa OCBOCHHE OOYYAIOIIMMHCS CHCTEMBI
MIePBOHAYABHBIX TIOHATHH XUMHUH, OCHOB HEOPTaHUMICCKON XUMHUH W HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX IMOHSITUH OPraHMIECKON
XUMUH.

CrpyKTypa copepaHusl IporpaMMBI 110 XUMHH c(h)OPMHUPOBAHA HAa OCHOBE CHCTEMHOIO rojxoja K e€ mzydenuto. Conepkanue
CKJIaAbIBACTCA U3 CUCTEMBI HOHATHH 0 XUMHUYECKOM JJIEMEHTE U BCIIECCTBEC N CUCTEMBI HOHATHH O XUMHUYECKOUN peaKkuun. O6e
OTH CHUCTEMbI CTPYKTYPHO OPIraHU30BaHbI 110 MPHUHOWITY ITOCJICAOBATCILHOI'O pa3BUTHUA 3HAHUM Ha OCHOBE TCOPECTUUYCCKUX
MIPECTaBICHAN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepnoauyeckoro 3akona /I. 1. MenzeneeBa kak OCHOBHOTO 3aKOHa XUMHUH;

— YYCHUS O CTPOCHUH aTOMa M XMMHYECKOH CBSI3H;

— MpeJCTaBICHNH 00 AIEKTPOINTHIECKON INCCONMAINHI BELIECTB B PACTBOpaXx.

Teopernueckre 3HaHWS pacCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IOJNYYEHHBIX M OCMBICICHHBIX (DaKTOB, pa3BHBAIOTCS
MIOCJIEIOBATENIFHO OT OJHOTO YPOBHS K JAPYTOMY, BBITONHSS (DYHKIUH OOBSICHCHHS W IMPOTHO3MPOBAHUS CBOMCTB, CTPOCHUSA U
BO3MOXKHOCTEH MMPAKTUYCCKOI'0 IMMPUMEHCHUA U MMOJTYUCHUA N3YyYa€MbIX BCIICCTB.

OcBoeHHNE TPOTpaMMBI IO XHMHH CIIOCOOCTBYET (OPMHPOBAHHUIO TPEICTABICHUS O XMUMHUYECKOH COCTaBISIONICH HaydHOH
KapTHHBI MHpa B JIOTHKE €€ CHCTEMHOW MPUPOABI, IEHHOCTHOTO OTHOIICHHS K HAyYHOMY 3HAHUIO M METOJaM MTO3HAHUS B HAYKeE.
W3yueHne XMMHM TPOUCXOJWUT C NPHUBJICUYCHUEM 3HAHWK M3 paHee M3YUYEHHBIX Y4eOHBIX mpeameToB: «OKpyKaromuil MHUp»,
«buomnorus. 5—7 knacce» U «PU3UKA. 7 KIIACC».

[Ipn w3ydeHHMM XHMMHUHM IPOMCXOAUT (OpMHpOBaHWE 3HAHUM OCHOB XHMMHYECKOHW HAayKH Kak o00JacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, IPAKTHYECKON JEITEIIbHOCTH YEIOBEKa U KaKk OJHOrO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYpHI. 3a1a4a yueOHOTro
npeJMeTa COCTOUT B (OPMUPOBAHHM CHCTEMBl XMMHUYECKAX 3HAHMA — BaXKHEWIIMX (PAKTOB, MOHSATHH, 3aKOHOB H
TEOPETHYECKUX MOJIOKEHUH, MOCTYNHBIX OOOOLICHUI MHPOBO33PEHUECKOI0 XapakTepa, s3blka HAyKd, B MPHOOIICHHH K
Hay4YHBIM METO/IaM ITO3HAHUS TP M3YYCHUH BEIIECTB U XUMUYECKUX PEakIiid, B (JOPMHUPOBAHUH M PAa3BUTHH TIO3HABATECIHHBIX
YMEHHH W WX TPHIMEHEHHH B Y4eOHO-IIO3HABATEIBHOM WM y4eOHO-HCCIIEAOBATEIBCKONW AEATENbHOCTH, OCBOCHUH IIPABIII
6e301macHOT0 00PAIIEHHNS C BEIIECTBAMHU B IIOBCEAHEBHOI KHU3HU.

[Ipu n3ydeHnn XNMHUHU Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHUs BYKHOE 3HAYCHUE IIPHOOPENTN TaKHe e, KaK:

— (opMHpOBaHKE MHTEIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaM0OOOpa30BaHMIO, COTPYIHHYECTBY, CAMOCTOSITEIEHOMY
TIPUHSTUIO PELICHUH, CIIOCOOHOI a1anTHPOBaThCs K OBICTPO MEHSIOLIMMCS YCIIOBHSAM JKU3HH;

— HANpaBJICHHOCTh OOYYEHHS Ha CHCTEMATHYECKOE MPHOOIICHUE OOYyJaroIIuXCcs K CaMOCTOSTECNILHOW IT03HABATEIbHOM
JIeSTeNIbHOCTH, HAY4YHBIM METO/IaM [T03HaHHsI, POPMHUPYIOIINM MOTHBALIMIO U PA3BUTHE CIOCOOHOCTEH K XUMMUHU;

— o0ecrieyeHne yCIoBHii, CIOCOOCTBYIOMINX MPHOOPETCHHIO 00YIAIOIIMMICS OIBITa pa3HOOOpa3HON AEATEIEHOCTH, TIO3HAHUS U
CaMOTIO3HAHUS, KITIOUYEBHIX HABBHIKOB (KITIOUEBBIX KOMITETCHIIMH), IMEIOMNX YHUBEPCAIbHOE 3HAUCHHE LIS PA3IHYHBIX BHIOB
JIeITeIIHOCTH;



— ¢dopmupoBanue oO0IIeH (YHKIMOHAIBHOW W €CTeCTBEHHO-HAyYHOM TI'PaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSCHATH WU
OLCHUBATH SABJICHUA OKPYXKAIOUICTO MHUpPA, UCIIOJIb3Ys 3HAHUA W OIIBIT, ITOJTYUYCHHBIC TPU U3YUCHHUU XUMUH, IPUMCHATH UX IPU
perieHny Ipo0IeM B TIOBCEIHEBHON JKU3HU U TPYAOBOU AEATEIBHOCTH;

— hopmupoBarre y 00ydaromuxcs TyMaHUCTHYECKUX OTHOIICHUN, MOHUMAaHHS IIEHHOCTH XUMHYECKAX 3HAHUU IS BBIPaOOTKU
SKOJIOTHYECKH IIEeJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOH NEATETHHOCTH B HEISIX COXPAHEHHUS CBOETO 3I0POBBS H
OKpY’KaroIlel pUPOTHON Cpenbl;

— pa3BHTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPONIO W CAMOBOCIIUTAHWIO Ha OCHOBE YCBOCHUS
0011IeUeNIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOPY NMPOGHIIS U HaPaBICHHOCTH JajbHEHIIIEr0 00yUeHHSI.
OO111ee 4nCIo 4YacoB, OTBEIEHHBIX /ISl U3YUCHHsI XUMHH Ha YPOBHE OCHOBHOTO 00111ero oOpazoBaHusi, coctasisier 136 yacos: B
8 kmacce — 68 "acoB (2 "aca B HezIen0), B 9 kinacce — 68 yacos (2 yaca B HeZIEwI0).

COJEP)XAHUE OBYUYEHUSA

8 KJIACC

IlepBoHayaTbHBIE XMMUYECKHE OHATHS

IMpeamer xumuu. Poss XuMun B KM3HU YelnoBeKa. XMMHUs B cucTteMe Hayk. Tena u BemectBa. dusnyeckne CBOHCTBA

BEIECTB. ArperaTHoOe COCTOsHHE BelecTB. [loHsATHE 0 MeTosiax mo3HaHusi B XuMmuu. Unctele BemectBa U cMecu. CriocoObl
pa3zienieHus cMeceil.
ATOMBI U MOJICKYJIbI. Xumunueckue diaeMeHTsl. CHMBOJIBI XUMAYECKHUX DJIEMEHTOB. HpOCTI)Ie " CJIOXKHBIC BCHICCTBA. ATtomHO-
MOJIEKYJISIPHOE YUEHHE.
Xumndeckas Gpopmyna. BareHTHOCT aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BemiecTB. OTHOCUTENbHAS
aTomHasi Macca. OTHOCHTENTbHASI MOJICKYJISIpHAst Macca. MaccoBast 10JIsl XUMHUYECKOTO SJIEMEHTA B COSTMHEHHH.

KonmuectBo BemectBa. Monb. MomnsipHast Macca. B3anMOCBsI3p KOJIMYECTBA, MAacChl M YHCJA CTPYKTYPHBIX €IMHUIL
BeecTBa. Pacu€rel mo opMysaM XUMUYECKUX COSTMHEHHH.

Ousnyeckue U XMMHUYECKHE SIBJIICHHS. XHMMHUYECKas peakius W e€ NMpU3HaKH. 3aKOH COXPAHEHHsI MacChl BEIIECTB.
Xumudeckue ypaBHeHus. Knaccudukanus XuMUIecKuX peakiuii (COeIMHEHUs], Pa3JIoKeHNUs1, 3aMeleHns, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOH MOCYIOH, MpaBUiIaMy padOTH B JTA0OPaTOpUH U MpuéMaMu OOpaIieHus ¢ 1abopaTOPHBIM
000pyIoBaHNEM, H3YUECHUE H ONICaHUE (PH3MIECKUX CBOMCTB 00pa3OB HEOPTaHMYECKUX BEIIECTB, HAOMIOIeHHEe (pr3nIecKux
(mIaBieHUE BOCKA, TasHUE JIbJa, PACTUPAaHHME caxapa B CTYIIKE, KUIICHHE W KOHJCHCAIMs BOZIBI) M XMMHUYECKHX (TOpeHHE
CBEUH, NPOKAJIMBAHUE MEJHON ITPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KHCIOTOH) sIBJICHUH, HaOJII0eHE U OTMCaHNe TPU3HAKOB
MPOTEKaHMsl XMMUYECKHX PEakLii (pa3iioKeHHe caxapa, B3auMOAEHCTBUE CEPHOI KUCIOTHI C XJIOPHIIOM OapHsi, pa3iioiKeHue
ruapokeuna mean (1) mpu HarpeBanuu, B3auMoneicTBHe jxene3a ¢ pactBopoMm conmu Meau (II), msyuenme crocoboB
paszielieHHs cMeceil: C MOMOIIbBI0 MarHuTa, (PUIBTPOBaHHE, BbIMAPUBAHUE, TUCTHIULIMS, XpoMmarorpadus, MpOBEICHUE
OUYMCTKH TIOBapeHHOH coiM, HaONIOJEHHE W ONHCAaHHE pPe3yJIbTaTOB IPOBEACHHUS OIBITA, HUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHS MacChl, CO3JaHNE MOJIENIEH MOJIEKYJI (IIapOCTEPIKHEBBIX).

Baskueiilume npeacraBuTe/ M HEOPraHMYeCKNX BellecTB

Bo3myx — cmech razoB. CocraB Bo3myxa. Kucmopon — smemeHT m mpoctoe BemiecTBO. HaxoskaeHue Kuciiopoaa B
npupoze, Guznueckre nu XuMudeckne cpoiictsa (peakiuu ropenus). Oxkcuasl. [Ipumenenne kucinopona. CriocoOsl MomydeHHs
KHCIIOpOa B J1aOOpaTopuM M MpoMbIILIeHHOCTH. KpyroBopor kuciiopoaa B npupoje. O30H — alIoTporHass MOJUPHKAIHS
KHCIOPOAa.

TenmoBoit 3PQeKT XUMHUECKOW peakiuu, TEePMOXMMHUYECKHE YpaBHEHMs, 3K30- M JHIOTCPMHUYECKHE PEaKIINH.
TormuBo: yrosib ¥ MeTaH. 3arps3HeHne BO3yXa, yCUIIeHHe MMapHUKoBOro 3¢ dekTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopox — anemeHT n npoctoe BemiecTBo. HaxoxaeHne Bogoposaa B IpHpoae, (pu3ndecKkre n XUMHIECKHUE CBOMCTBA,
MIPUMEHEHNE, CIIOCOO0BI nomydeHns. Knciorsr u comnm.

MormnsipHbIii 00BEM Ta30B. PacdéThl 10 XMMHUYECKUM YPABHEHUSIM.

®dusnyeckue cpoiictBa Boxasl. Boma kak pactBopurens. PactBopsl. HachllieHHBIE M HEHACHINICHHBIE PAaCTBOPEI.
PactBOpuMOCTH BemiecTB B BoAe. MaccoBas Jojs BellecTBa B pacTBOpe. XUMHYeckue cBoicTBa BoAbl. OcHoBaHus. Ponb
pacTBOPOB B IPUPOJIE U B HU3HU YenoBeka. KpyroBopot Bojbl B IpHpo/ie. 3arpsisHEHUE MPUPOAHBIX BoA. OXpaHa U OYHCTKA
MPUPOJHEIX BOJ,.

Krnaccudukanus Heopranmueckux coenuHeHuid. Oxcuapl. Kiaccudukaims oKcuaoB: cosieoOpasyroiine (OCHOBHBIE,
KHCIIOTHBIE, ampoTepHbIe) 1 HeconeoOpasyrone. HomenkmaTypa okcnmoB. OU3ndecKue U XUMHUIECKHE CBOWCTBA OKCHIOB.
[TonyuyeHue okCUIOB.

OcHoBanus. Kiaccngukanmss ocHOBaHWHA: INENOYM W HEPAaCTBOPHMBIE OCHOBaHWS. HoOMeHKIaTypa OCHOBaHHMH.
Duznyeckue 1 XuMUYeCcKHe CBOMCTBa ocHOBaHU. [lonyueHrne ocHOBaHUH.

Kucnorsl. Knaccngukanms kucnor. Homenknarypa kucnor. dusnyeckne M XUMHUYECKHE CBOWCTBAa KHCIOT. Psin
aktuBHocTH MetayuioB H. H. beketosa. [lomydenue kucior.

Comu. Homenknarypa coneit. @u3ndeckne 1 XUMAUYECKHE CBOMCTBA colieil. [TomyueHue comnei.

I'eHeTnueckas CBsI3b MEXAY KJIaCCAMH HEOPraHMYECKUX COSINHEHUIA.

XumuuecKkuil IKcnepumenm:

Ka4eCTBEHHOE OIPEIEICHUE COAEPKAHUS KUCIOPOAa B BO3IyXe, MOMydeHHE, COOMpaHne, paclio3HaBaHIE W M3Y4ICHHE
CBOWCTB KHCJIOpOJa, HAOIIOJICHNE B3aMMOJICHCTBHS BEUIECTB C KUCIOPOJOM M YCIIOBHS BO3HMKHOBEHHS W MPEKPAIICHHS
ropeHus (Ioxapa), 03HaKOMJICHHE ¢ 00pa3aMi OKCHIOB M OIMCAHHE UX CBOWCTB, MOJy4YeHHE, COOMpaHue, paclio3HaBaHUE U



n3y4yeHue CBOMCTB BoJoOposaa (TopeHue), B3aumojeiictBue Bopopona ¢ okcuiaoM Menu (II) (Bo3aMoxkHO ucnosnbp3oBaHuE
BHJICOMATEPHAIIOB), HAOOJIeHUE O0pa3loB BEMIECTB KOJIWYECTBOM | MOIIb, HCCIeIOBaHHWE OCOOEHHOCTEW pPacTBOPEHUS
BEILIECTB C Pa3IMUYHON pPacTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OMNPEAEIEHHONM MacCOBOM JOJied pacTBOPEHHOTO
BEIIIECTBAa, B3aMMOJCHCTBHE BOIBI C MeTalDIaMH (HATpHEM M KaibIlMeM) (BO3MOXHO FHCIIONB30BaHHWE BHICOMATEPHAIIOB),
HCCIIeIOBaHNE 00pa3I[0B HEOPTaHWIECKUX BEIIECTB Pa3NIMUHBIX KIACCOB, HAONIOJCHNE M3MEHEHHS OKPACKH HHIHNKATOPOB B
pacTBopax KHCIOT W IIeNodYei, n3ydeHHe B3ammoneiictBus okcuaa meau (II) ¢ pacTBopoM cepHON KHCIOTHI, KUCIOT C
MeTaJUIaMH, PeaKIUi HEeWTpaiu3aluy, MOMYyYCHHE HEPacTBOPHMEIX OCHOBAHHMA, BBHITECHCHHE OJHOTO MeTala JPYyTUM U3
pacTBopa COJH, pellIeHrEe IKCIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxkHeilire kiiacchl HEOPraHUYECKUX COSMHEHUIN.
Iepuopnueckuii 3axon u Ilepnoanyeckas cucrema xummdeckux diemeHToB [I. . MenneneeBa. CTpoeHne aToMoOB.
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peaKIuu

HepBLIe IIOIIBITKH Knaccmbm(aupm XUMHYECKHUX DdJieMeHTOB. IloHsTHE O rpynmnax CXOJHBIX 3JIEMEHTOB (HLC.HO‘IHI)IG u
IIETIOYHO3EMENTbHBIE METAIUIbI, TallOTeHBI, WHEPTHBIE Ta3bl). DJEMEHTH, KOTOphle 00pa3yroT aMmdoTepHBIE OKCHABI
THIPOKCHBIL.

[lepnoanueckuii 3akoH. Ilepumonuueckass cuctema xumuyeckux snemeHToB Jl. M. MenneneeBa. KoporkonepuonHas u
mmHHONIepronHas (opmer Ilepuoamaeckoll cucTteMbl xuMmmudecknx 31eMeHToB J[. . MenneneeBa. [lepnonbl W TpymimbL.
DuznyecKuit CMBICI MOPSIAKOBOIO HOMEPa, HOMEPOB NIEPUOA U TPYIIIBI dJIEMEHTA.

Crpoenne atomoB. CoctaB aTroMHBIX sjiep. V3otombl. DnekTpoHbl. CTpOeHHE BIICKTPOHHBIX 000JO0YEK aTOMOB mepBbix 20
xuMuueckux anemeHToB Ilepuoandeckoit cucremsl J[. M. MenneneeBa. XapakTepucThKa XHMHUYECKOTO 3J€MEHTa MO €ro
nosioxkeHuro B Ilepuonuueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH W3MEHEHHs paadyca aTOMOB XHMHUYCCKHX JJIEMEHTOB, METAUIMUECKUX W HEMETAUTHICCKUX CBOICTB IO
TpyTIaM U IePHOTAM.

3nauenue [lepuoauaeckoro 3akoHa u [leproandeckoil CHCTEMBI XUMHYCCKUX AIEMEHTOB ISl pa3BUTHS HAYKHU M MPAKTHKH. 1.
U. MenneneeB — yu€HbIi U TPaXKIaHUH.

Xumudeckasi cBsi3b. KoBaneHTHas (MOJIApHAS W HEMOJSAPHAS) CBsI3b. DIEKTPOOTPUIATCIBHOCTh XMMHUYCCKHX 3JICMCHTOB.
HoHHas cBs3b.

CTGHCHB OKHCJICHUS. OKI/ICJ'II/ITCJ'[BHO-BOCCTaHOBI/ITeHBHHe peaKkmuun. Hpoueccm OKHCJICHUSA U BOCCTAHOBJICHU. OKI/ICJ'II/ITCIII/I u
BOCCTaHOBHUTEIIH.

Xumuueckuil IKcnepumenm:

n3ydeHne OOpaslOB BEMIECTB METAUIOB M HEMETAJUIOB, B3aMMOJEHCTBHE THAPOKCHIA IIMHKA C PACTBOpAMH KHCIOT H
[IeTIOYCH, MPOBEACHUE OIBITOB, WUTIOCTPUPYIOMAX TIPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHEIX peaknuil (TopeHwme,
PEaKIMH Pa3IOKCHUS, COCTUHCHHS).

Mescnpeomemmuwle ceasu

Peanuzaiust MEXIPEIMETHBIX CBSI3€H MPH M3YYCHUH XUMHUH B 8 KJlacce OCYINECTBISETCS 4Yepe3 MCIOIb30BaHUE KaK OOIIUX
C€CTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TakK H HOHHTHﬁ, ABJIAIOMINXCA CUCTCMHBIMU I OTACIBHBIX MNPEAMETOB C€CTCCTBEHHO-
Hay4HOTO ITUKIIA.

OO0me ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAyYHBIA (DakT, THUIOTE3a, TEOPHs, 3aKOH, aHalIHW3, CHHTE3, KIaCCH(HKAIWS,
MIEPUOTNIHOCTD, HAOIIOJCHNE, SKCIIEPUMEHT, MOACTHPOBAHNE, H3MEPEHNE, MOJIENb, SIBICHHUE.

®dusmka: MaTepus, aToM, AIICKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHI, H30TOMHI, PaTH0aKTUBHOCTh, MOJICKYJA, JCKTPUICCKUI
3apsiji, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEUIeCTBA, T'a3, PU3MUCCKIE BETUINHBI, SAUHUIBI H3MEPEHHUs, KOCMOC,
I1aHeTsl, 38€3/161, ComTHIIE.

Buonorus: gorocunres, apixanue, ouochepa.

T'eorpadus: arMocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIC TTOPOIBI, ITOJIE3HBIC HCKOMIAeMbIE, TOILUIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO M XMMHYeCKAas peaKus
[lepnomuaeckuit 3akoH. Ilepmommueckas cucrema xummudeckux osmemeHToB [I. WM. MenpeneeBa. CtpoeHHEe aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB XUMUYECKHX 3JIEMEHTOB MEPBBIX TPEX NMEPUOJIOB, KNS, KAJbIUS U UX COEIMHEHUH B
COOTBETCTBHUH C TIOJOKEHUEM JIEMEHTOB B [leproandeckoil cucTeMe U CTPOSHHEM MX aTOMOB.

CrtpoeHue BelecTBa: BUJIbI XUMHUUECKON CBSI3U. THUIBI KPUCTANTMYECKUX PEIIETOK, 3aBUCMOCTh CBOMCTB BEIIECTBA OT THIIA
KPUCTAINTNYECKON PEIIETKU U BUIa XUMUUYECKOM CBSI3H.

Knaccndmxaunﬂ N HOMCHKJIaTypa HECOPraHM4CCKUX BEHICCTB. XHUMHYECKHE CBOMCTBA BCHICCTB, OTHOCAIIUXCA K Pa3sIMYHBIM
Kj1accaM HCOPTaHUYCCKUX COCHHHCHHﬁ, TCHETUYCCKAA CBA3b HCOPTAaHNYECKUX BCIICCTB.

Knaccngukarnms XUMAYECKUX PeaKkIuid 10 Pa3iNuYHBIM MpHU3HAKaM (II0 YHCIYy M COCTaBYy YYACTBYIOIIUX B PEAKIHH
BEIIIECTB, M0 TEIUIOBOMY A(PQEKTy, M0 W3MEHEHHIO CTEIIEHEH OKWCICHHS XWMHYECKHX DJIEMEHTOB, MO OOPaTUMOCTH, IO
YYaCTHIO KaTaIu3aTropa). IK30- U SJHIOTEPMUICCKUC PEAKIIH, TCPMOXHUMUAICCKUC YPABHCHUSI.

[Monarue o ckopocTH XUMHYECKOH peakuuu. [loHsATHE 00 OOpaTHMBIX W HEOOPATHMBIX XHUMHYECKHX PEaKIUIX.
[ToHsiTHE O TOMOTEHHBIX U T€TEPOreHHBIX peakuusx. [lousTue o karamuze. [lonarue o xumudeckoMm paBHOBecuH. DaKTOPHI,
BIIUSIIOLIUE HA CKOPOCTh XUMUYECKOM PEaKIUu U MOJIOKEHHE XMMUYECKOTO PABHOBECHSI.

OKI/ICJ'[I/ITeJ'[BHO-BOCCTaHOBI/ITCHBHBIe pCakuu, 3II€KTpOHHBIﬁ 6anch OKHCJINTEILHO-BOCCTAHOBUTEILHON peaKkuun.
CocraBieHne ypaBHEHUN OKUCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUI C UCIIOJIb30BaHUEM METO/Ia dJIEKTPOHHOTO OajaHca.

Teopus dSIEKTPOTUTHYECCKON TUCCOIMAIUK. OJNEKTPOIHUTHI M HEIJICKTPONHUTHL. KaTWOHBI, aHWOHBL. MexaHH3M
JIMCCOITMAIINH BEUIECTB C Pa3IMYHBIMI BHIAMH XUMUYECKOH cBs3u. Ctenens nucconuanni. CHIIbHBIE U CIIA0bIe SIEKTPOIHUTHL.



Peakunu noHHOro oOMeHa. YCJOBHS INPOTEKAaHHs pPEaKIUid HMOHHOro OOMEHa, IOJHbIE M COKpAIEHHbIE HOHHBIE
ypaBHeHUsI peakiuii. CBOWCTBA KHCIOT, OCHOBAHHI U COJICH B CBETE MPEACTABICHUI 00 3JICKTPOIUTHUCCKON IUCCOIMAIIIH.
KauectBennsle peakiuu Ha HOHBL. [IoHATHE O THAPOIN3E COTEH.

XumuuecKkuil IKcnepumenm:

O3HAKOMJICHHE C MOJEIISIMH KPHCTAUNIMYECKHX PEHIETOK HEOPraHWYECKHX BEINECTB — METAIOB M HEMETAIOB
(rpadurta 1 anMasa), CIOKHBIX BEIIECTB (XJIOPHJAa HATPHs), UCCIECAOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHYECKOH PEaKIUH OT
BO3JICHCTBHUS PAa3NMYHBIX (PAKTOPOB, HCCIEIOBAaHHE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, IPOIECCa IHCCOLHAINN
KUCIIOT, 1iejodeil u coseil (BO3MOXKHO HCHOJIB30BaHWE BUAEO MAaTEpUalioB), IPOBEICHUE OIBITOB, HIJUIIOCTPHPYIOMIMX
NPU3HAKH TPOTEKAHUsI Peakiuid MOHHOro oOMeHa (oOpazoBaHMe OcCallka, BBbIAEIEHHE ra3a, 0Opa3oBaHHE BOJIbI), OIBITOB,
WITIOCTPUPYIOMUX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEeakiuid (TOpeHHe, Peakluu pPas3IOKEHHS, COSAMHEHHS),
pacno3HaBaHUEC HEOPraHMYCCKUX BCHICCTB C IMOMOIIBIO KaY€CTBEHHBIX peaKHI/Iﬁ Ha HWOHBbI, PECHICHUE SKCIICPUMCHTAIbHBIX
3aad.

HeMmeTanibl M MX COeIMHEHUS

OO0mas xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHHs aTOMOB, XapaKTEepHbIE CTeIeHH OoKuciieHus. CTpoeHue 1
¢u3nyeckne CBOWCTBA IPOCTBHIX BEIIECTB — TaJOreHOB. XMMHYECKHE CBOWCTBA Ha IpuMepe XJopa (B3aMMOJECHCTBHE C
MeTaJllIaMH, HeMeTaJulaMH, 1ienodamu). XiaopoBoaopos. ColsiHas KHCIIOTa, XAMUYECKUE CBOWCTBA, MOTy4YeHHE, TIPHMEHEHHE.
JlelicTBHe XJI0pa U XJIOPOBOJIOPO/Ia Ha OPraHU3M 4eJloBeKa. BakHelme XJI0puIbl 1 UX HaX0XKICHUE B IIPUPOJIE.

OOmias xapakteprcTika 351eMeHToB VIA-rpynmnbl. OcOOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTePHbIE CTEIICHH OKUCIICHUSI.
Crpoenue u (U3NIECKUE CBOWCTBA MPOCTHIX BEIIECCTB — KACIOPOIa U Cepbl. AJUIOTPOINHbIC MOTU(BHUKAIIMYA KUCIOPOAa U CEPBI.
Xumndeckue cBoicTBa cepel. CepoBOmOpOAd, CTpOEHHWE, (GHU3WUECKHE M XHMHUYecKHe CBoiicTBa. OKCHIBI CEphl Kak
MIPEACTABUTENH KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3NIECKHE M XMMUYECKHE CBOICTBa (OOIIME KakK IPEeACTaBUTEINS
KJlacca KMCJIOT | criennuueckue). XMMHYECKNE PEaKlny, JIeKallie B OCHOBE IPOMBIIUICHHOTO CIIoco0a IOTydeHUs] CEpHOH
kuciotsl. [Ipumenenne cepHoii kucnotsl. Cosi cepHON KUCIIOTHI, KAYeCTBEHHAsl peakiys Ha cynbdaT-uoH. HaxoxaeHue cepsl
n e€ COeMHEHWH B NpHUpoje. XMUMUYECKOE 3arpsi3HEHHE OKpY’Karoulel Cpeibl COCAMHEHHMSMH Cepbl (KHUCIIOTHBIE JTOXK/IH,
3arpsisHEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €0 MPEeIOTBPAIICHHS.

OOmias xapakrepucTuka ayeMeHToB VA-rpynibl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIE CTEIICHU OKHCIICHHS.
A30T, pacrpocTpaHeHue B MpHPOAE, (HU3MYECKHEe M XMMHuYecKHe cBoiicTBa. KpyroBopor azora B npupoje. AMMHUAK, ero
¢du3nUecKne N XMMHUYECKHE CBOWCTBA, MOyUIeHHE U pruMeHeHne. Con aMMOHHMS, NX (U3NYECKHE M XUMHUIECKHUE CBONCTBA,
npumeHeHne. KauecTBeHHast peakinusi Ha MOHBI aMMOHHS. A30THas KUCIOTa, e MoiydeHue, (pu3n4ecKue M XUMHYECKHE
cBOlicTBa (0OImIMEe KaKk MpEACTaBUTENs Kilacca KHCIOT M cnenuduyeckue). Vcnonp3oBaHne HUTPATOB M CONIEH aMMOHUS B
Ka4ecTBe MHHEPAIbHBIX yNOOpeHMH. XMUMHYECKOe 3arpsi3HEHHE OKpYXKalolleHd cpelbl COSIMHEHUSIMH a30Ta (KHUCIIOTHBIC
JIOXKITM, 3arpsi3HEHHE BO31yXa, MOYBBl M BOJNoEMOB). Docdop, amnorporHble Momudukanmuu Qocdopa, dusmueckue u
xumuueckue cpoiicrBa. Okcup dochopa (V) u dochopnas kucinora, ¢pu3HYecKne U XUMHYECKHE CBOWCTBA, MOIyUYCHHE.
Hcnonb3oBanue GpocdaToB B KauecTBE MUHEPAIBHBIX YIOOPEHUIA.

OOuias xapakreprctika eMeHToB [V A-rpynnsl. OcOOEHHOCTH CTPOCHUS AaTOMOB, XapaKTEPHbIE CTEIICHNU OKUCIICHUSI.
VYrnepon, amnoTponHble MOAM(UKAIMN, PaCHpOCTpaHEHHE B MPHPOZE, (U3NIECKHE W XMMUYECKHE CBOMCTBA. AmcOpOIms.
Kpyrosopor yrmepona B mpupome. Oxcuabl yriaepopa, X (HU3WYECKHE M XMMHUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE
OpPTaHM3MBI, TOJydYeHHE M NpPUMEHEHHe. DKOJOTMYecKHe NpoOJieMbl, CBs3aHHBIE ¢ OkcuaoMm yriepona (IV), rumoresa
IJI00aJIBHOTO HOTEIUIEHUS KJMMata, IMapHUKOBBINA 3(¢dekT. YronpHas KHcaoTa U e€ coiu, nX (U3MYeCKHe M XMMHUYECKHE
CBOMCTBa, MOJNyYeHHE W NpuMeHeHne. KauecTBeHHas peakiys Ha KapOOHAT-MOHBI. lcrosip3oBaHue KapOOHAaToOB B OBITY,
MEeJIUIMHE, TIPOMBIIIIEHHOCTH U CEJIbCKOM XO03SCTBE.

HepBOHa‘IaﬂBHBIe MOHATUA 00 OpraHnM4YeCKuX BEIIECTBAX KaK O COCAMHCHUAX YIJICpoaa (MeTaH, 9TaH, DOTHIJICH,
alleTUIIeH, 3TaHOJI, IJIMLEPUH, YKCYCHAasl KUCI0Ta). [IpupoHble HICTOYHUKY YTIIIeBOJ0POIOB (YToib, IPHUPOJHBINA ra3, HedTh),
MPOAYKTHI UX TepepaboTku (OeH3MH), UX POIb B OBITY M NMPOMBIIUICHHOCTH. [I0HSATHE O OMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KHpax, OENKax, yriaeBojax — M UX POJHM B JKM3HH 4eJIOBeKa. MaTepHanbHOE €IMHCTBO OPTaHMYECKHX W HEOPTaHWIECKHX
COEHEHUI.

Kpemuuii, ero ¢pusnueckne 1 XUMUYECKHE CBOWCTBA, MOJTydeHHE U npuMeHeHHe. CoeanHEeHNsT KPEMHHS B MPUPOIE.
OOmme npencrasieHust o0 okcune kpemuus (IV) m kpemumeBoit kucnmore. CHIMKaThl, MX HCIOJB30BaHUE B OBITY, B
NIPOMBILUICHHOCTH. BakHelIme cTpouTesbHbIE MaTepHajbl: KepaMHKa, CTEKJIO, LEMEHT, OeTOH, jkene300eToH. [Ipobiemsr
0€3011acHOr0 MCII0JIb30BaHHS CTPOUTENBHBIX MaTEPHAJIOB B TOBCEHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm:

n3ydeHne 00pa3lloB HEOPTaHWIECKUX BEIECTB, CBOICTB CONSHON KHCIIOTHI, POBEICHNE KAYECTBEHHBIX PEaKIHi Ha
XJIOPUA-UOHBI M HAOJIONCHNE NPH3HAKOB HMX TNPOTEKAHMS, OIBITHI, OTpaKaroumue (U3MUECKHe M XHMMHUYECKHE CBOWCTBA
TaJJOreHOB M WX COCAMHEHWH (BO3MOXKHO HCITOJb30BAaHHE BHJICOMATEPHAIIOB), O3HAKOMIICHHE C O0OpaslaMH XJIOPHJIOB
(rayoreHn10B), O3HAKOMJICHHE C OOpa3laMu cepbl M e COCIMHEHHSMH (BO3MOXKHO MCIOJIB30BaHHE BHICOMATEPHAIOB),
HaOJI0IeHue Tpoliecca OOyIIIMBaHMS caxapa MO ACHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOI KHMCIIOTHI, H3yYEeHHE XUMUYECKUX
CBOWCTB pa30aBJICHHON CEpPHOM KHCIIOTHI, IPOBE/ICHHE KaueCTBEHHOW peaklMu Ha cyiab(ar-uoH U HaOII0JeHue Npu3HaKa eé
MPOTEKaHUs, O3HAKOMIIEHHE ¢ (M3MYECKUMH CBOWCTBaMHU a3oTa, (ocdopa M MX coeAMHEHUI (BO3MOXKHO HCIIOJIb30BAHHUE
BU/IEOMaTepUalioB), obpa3uamMu a30THBIX U (OCHOPHBIX YHAOOpEHHH, MOyyeHue, coOMpaHue, paclo3HaBaHHE U U3y4YEHHE
CBOWCTB aMMHaKa, MPOBEICHHE KAaUECTBEHHBIX PEaKIMi Ha HOH aMMOHMS M (ocdaT-noH M H3ydeHHE NPU3HAKOB HX
NPOTEKaHMs, B3aWMOACHCTBHE KOHLEHTPHPOBAHHOW Aa30THOW KHCIOTBI C MeEOb0  (BO3SMOYKHO  HCIOJB30BAHHUE
BH/ICOMATEPUANIOB), M3Y4YE€HHE MOJENeld KPHUCTAUIMUCCKUX pemEToK anMasa, rpadura, QyiepeHa, O3HAKOMICHHE C
MIPOLIECCOM  aACOPOILMM PACTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IIPOTHBOra3a, IOIydYCHHE,



cobupaHnue, pacro3HaBaHUE M H3YYCHHE CBOWCTB YIJICKHCIIOTO ra3a, MPOBEJCHWE KAYeCTBCHHBIX PEAKIMKA Ha KapOOHAT W
CUJIMKAT-UOHbI W H3YUCHHUC IIPU3HAKOB HUX IMPOTCKaHUA, O3HAKOMIICHHUE C nponyKuHeﬁ CUJINKATHOM IMPOMBIIIIJIICHHOCTH,
PEHICHUC SKCICPUMCHTAJIBHBIX 3aJia4 110 TEME «BaxkHeiine HeMeTaUIbI U UX COCAUHCHUAY .

MeTajibl M MX COeTMHEHHUS
OO0mas xapakTepuCTHKa XUMHYECKHX DIIEMEHTOB — METAUIOB Ha OCHOBAaHMH WX IOJOXKeHHA B llepmoamueckod cucteme
xumuueckux saementoB JI. M. MengeneeBa u crpoeHusi aromoB. CTpoeHHE METAUIOB. MerauiMyeckas CBs3b U
MeTaJUINYeCKasi KPUCTAIUINIECKAs PEIIETKA. DIEKTPOXUMUYCCKUN Psi HANPsDKEHUH MeTanIoB. DH3MUECKHe U XUMHUYECKUe
cBolicTBa MeTayutoB. O0mMe crocoOb! oNTydeHns1 MeTayuloB. [1oHITHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI KX
ot koppo3uu. CruiaBsl (CTallb, YyTyH, JIOPATIOMUHIN, OPOH3a) U UX TIPUMEHEHUE B OBITY U MPOMBIIUICHHOCTH.
Illenounsie Metamibl: nojoxenue B llepumonuueckoit cucteme xumuueckux anemeHTtoB . M. MenneneeBa, cTpoeHue HX
aTOMOB, HaxoXXAeHue B mpupoge. Pu3MuecKue W XHMHUYECKHE CBOiicTBa (Ha mpumepe Hartpus U Kamus). OKCHUABI U
THIPOKCUABI HaTpus U Kajws. [[puMeHeHne MEeT0YHBIX METAJUIOB M UX COCTUHEHUI.
[IlenouHo3eMeNbHBIE METAIBI MAarHUA M KajbLui: nosnoxeHue B llepuoanueckoil cucteMe XuMUUeckux snemeHtoB . U.
MengeneeBa, CTpO€HHE MX aTOMOB, HaxokleHue B mpupone. dusznueckue M XUMHUYECKHE CBOMCTBA MarHus M KallbLUS.
Baxwueiimme coeqnHeHMs Kaablus (OKCHI, TUOPOKCHI, CONHN). JKECTKOCTD BOJIBI U CIIOCOOHI €€ YCTpaHSHHS.
Amomunuit: nonoxenue B Ilepuoamueckoit cucreme xumudeckux nsnemeHtoB JI. W. MenneneeBa, crpoeHue artoma,
HaXOXJeHUE B mpupojae. Pusnyeckue U XUMHUYECKUE CBOWCTBA aTFOMUHUS. AMQOTEpHBIC CBONCTBAa OKCHIA W THIPOKCHIA
AJIFOMUHUA.
Keneszo: monoxenne B [lepuonnyeckoii cucteme xumudeckux siaemenToB Jl. . MenaeneeBa, cTpoeHre aToMa, HaX0XKACHUE B
npupoze. Puzndeckne U XUMUYECKHE CBOMCTBA xemne3a. OKCHIbl, THApOKCHAbl 1 comn kenesa (11) u sxenesa (II), mx cocras,
CBOICTBA U [1OJIy4YEHHUE.

Xumuueckuit 3Kcnepumenm:
03HaKOMJICHHE C 00pa3l[aMH METAJUIOB U CIUIABOB, MX (PU3MYECKUMHU CBOWCTBAMH, U3yUEHHE PE3yIbTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO WCIIOJIb30BAaHUE BHJICOMATCPUANIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KAJBIMs W HATPUS C BOAOH
(BO3MOXKHO HCITOJIb30BAaHUE BUICOMATEPUAIOB), HCCIICJOBAHHE CBOMCTB JKECTKOW BOXBI, IpOIlecCa TOPEHUS Kele3a B
Kuciopoae (BO3MOXKHO HCIOJIb30BAaHUE BHICOMATEPUAIOB), TPU3HAKOB TNPOTEKaHWS KAaYECTBEHHBIX PEAKIMid Ha HOHBI:
Mar"usi, Kajblusl, amoMmuHus, nuHka, sxkeneza (II) m xemesa (III), menu (II), mHabmromeHune W omMcaHUE MPOLIECCOB
OKpaIlMBaHUS TIAMEHNW MOHAMH HATPHSI, KaIui W KalbIusl (BO3MOXHO HCIOJB30BAHWE BHICOMATEPHANIOB), MCCIEIOBAaHUE
aM(pOTEepHBIX CBOWCTB THAPOKCHAA ATIOMHHHA ¥ THUAPOKCHIAA ITMHKA, pEIIeHHe OJKCIePHUMEHTANBHBIX 33Jad IO TeMe
«BaxHeine MeTauIbl ¥ KX COCTUHEHUSD.
XuMus ¥ OKpy:Kaomas cpeaa
BemecTBa 1 MaTtepualibl B MOBCEAHEBHON KU3HHU ueloBeka. be3omnacHoe MCMONb30BaHUE BEUIECTB U XMMHUECKUX PEaKIIMi B
onITy. [IepBasi MOMOIIb IPU XUMHYECKUX 03KOTaX M OTPABJICHUSIX.
XuMHUYECKOe 3arps3HEHHe OKpYyXarolleil cpenbl (MpeaenpHast IOIMyCcTHMas KOHIEHTpaiws BemiecT, mainee — I1/IK). Pons
XUMHU B PEHICHUN DKOJIOT'MYECKUX HpO6HeM.
Xumuueckuii IKcnepumenm:
n3ydeHne 00pas3noB MaTeprHaIoB (CTEKIO, CIUIABEI METAJUIOB, IIOIMMEPHBIC MATEPHAIBI).
Mesxicnpeomemmuie ceasu
Peanmzarus MeXIpeIMETHBIX CBSI3€H MPH M3YYCHUH XUMHUH B 9 Kilacce OCYIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIINX
€CTECTBEHHO-HAYYHBIX MOHSATHM, TaK U TMOHSATHH, SBISIOUIMXCA CHUCTEMHBIMH Ui OTHEIbHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOTO IUKJIA.
OO01IMe eCTECTBEHHO-HAYYHbBIC MOHATHSA: HaydHbId (DaKkT, TWUIOTE3a, 3aKOH, TCOPHS, aHalW3, CHUHTE3, Kiaccupuranus,
MEPUOTUYHOCTh, HAOJIOJACHHE, 3KCIIEPUMEHT, MOICIMPOBAHHE, H3MEPEHHE, MOMCb, SBJICHHE, MAPHUKOBBIA 3ddekt,
TEXHOJIOTHUSI, MATEPHAIIBL.
Ou3nKa: MaTepus, aToM, AIIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIHI, H30TOMHI, PaIi0aKTHUBHOCTh, MOJIEKYJA, SJICKTPHUIECKUI
3apsij, TPOBOMHUKH, MOIYIPOBOTHUKH, IWAICKTPHKH, (OTOIIEMECHT, BEIISCTBO, TENO, O0BEM, arperaTHOe COCTOSIHUC
BEIIIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPHCTAIUITHYECKAs PEIIETKA, CIUTABhI, (PH3MUCCKUE BEIIMIUHBI, CMHAIIBI H3MECPCHHUS,
KOCMHMYECKOE IPOCTPAHCTBO, TIAaHETh, 3BE3/161, CoMHIIE.
Buonorus: dotocuHTes, apIXxaHuE, OHOC(epa, IKOCUCTEMA, MUHEpAbHBIC YIOOPCHHS, MHUKPOIIEMEHTHI, MaKPO3JIECMEHTHI,
IIUTATCJIbHBIC BEUICCTBA.
I'eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIC TOPOIBI, [TOJIE3HBIC HCKOMIAEMBbIE, TOIUIUBO, BOJHBIC PECYPCHI.



IVNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMPOI'PAMMBI 110 XUMHWU HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yNbTaThl OCBOCHHS MPOTPaMMBI OCHOBHOTO OOIIEro oOpa3oBaHUS JOCTHTAIOTCS B Xozie OO0ydeHHs
XMMHHM B €IWHCTBE Yy4YeOHOH M BOCIMTATENILHOM [ESTEJFHOCTH B COOTBETCTBHUM C TPAAUIMOHHBIMH POCCHHCKUMHA
COLIMOKYJIbTYPHBIMU U JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIMH B OOILIECTBE NMPAaBUJIAMH M HOPMaMH MTOBEACHUS U
CIOCOOCTBYIOT ITPOLIECCaM CaMOIIO3HAHMsI, CAMOPA3BUTHS M COLHAIN3AIMN O0YYaIOIIUXCS.

JImgyHOCTHEIC PE3YIbTAaThl OTPAXKAKT TOTOBHOCTH o6yqa}omnxc;l PYKOBOACTBOBATLCA CHCTEMOM TO3UTHUBHBIX
LIEHHOCTHBIX OPHEHTALNI U PaCUINPEHHE OIbITA ACATEIFHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTHU:

1) naTpuOTHYECKOr0 BOCIIMTAHUSA:

LICHHOCTHOTO OTHOWICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY W HAyYHOMY HACIEIHWIO, TOHUMAHUS
3HAUCHMS XUMHUYECKOW HAayKH B JKH3HM COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJETh JIOCTOBEpHOH HMH(pOpMammeir o
MIePEeIOBBIX JTOCTHXEHUSX W OTKPBITHUSIX MHUPOBOI M OTEUECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOWCTBE MHpa U 00I11eCTBa;

2) rpaaaHCKOro BOCIUTAHMS:

MPEACTABJICHUSA O COMMAIBHBIX HOpMaxX M IpaBHUJIaX MEKIMYHOCTHBIX OTHOIIICHHH B KOJIJICKTUBEC, KOMMyHI/IKaTI/IBHOﬁ
KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOH, y4eOHOUCCIIENOBATENbCKONW, TBOPYECKOW M JPYIMX BHIAX JESITENbHOCTH,
TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOW AEATEIBHOCTH MY BBHINOJHEHUH yIEOHBIX, TO3HABATEIBHBIX 3a/1a4, BHITOITHEHUH
XMMHYECKHUX IKCIIEPUMEHTOB, CO3aHIN YIEOHBIX MMPOCKTOB, CTPEMIICHHUS K B3aMMOIIOHIMAaHHIO ¥ B3aMMOIIOMOIIH B IPOIIECCe
9TOM Yy4eOHOH MIEATeNHHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE ITOBEIACHHE M IIOCTYNKH CBOMX TOBAapHIICH C IO3UIINU
HPABCTBEHHBIX M IPABOBBIX HOPM C y4ETOM OCO3HAHMS IIOCIIEICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHUS:

MHUPOBO33PEHYECKUE MIPECTABICHUS O BEIECTBE U XUMUYECKOM peakI[uy, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKH U COCTABJIAIOUINE OCHOBY IJIsI TOHUMaHUA CYHIHOCTH HaquOﬁ KapTHUHBI MUpa, MPECACTABICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTAX pPa3BUTHA MPUPOJbI, B3aUMOCBA3AX 4YCJIOBEKAa C HpHpO}]HOﬁ cpez[oﬁ, 0 poJin XMMHUU B ITO3HAHHUU ITHUX
3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABICHHBIE HA MOJTyYCHHE HOBBIX 3HAHUH 1O XHMMUU, HEOOXOOWMBIE IJIsI OOBSCHEHHS
HaOJTI0JaeMBIX MPOLIECCOB U SBJICHUM, I03HABATEILHOM, HHPOPMAMOHHOHN M YUTATEIECKON KYJIbTYpHI, B TOM YHCIIC HABBIKOB
CaMOCTOSATENIbHOM pabOThl C Y4EOHBIMH TEKCTaMH, CIIPAaBOYHOW JINTEPATYPOH, AOCTYNHBIMH TEXHHYECKHMH CpEICTBaMU
MH(OPMAIMOHHBIX TEXHOJIOTHH;

HHTEpeC K 00yUYEeHHUIO U MO3HAHMIO, JTI0003HATENBHOCTh, TOTOBHOCTD M CIIOCOOHOCTh K CaM000pa30BaHUIO, IIPOSKTHON
1 MCCIIEI0BATENIBCKOM NeSTETPHOCTH, K OCO3HAHHOMY BHIOOPY HAIpaBICHHOCTH M yPOBHA 00yUYCHHS B AaJbHEHIIIEM;

4) ¢popMupoBaHUS KYJIbTYPbI 3/10POBBSI:

OCO3HaHHME IICHHOCTH >KH3HH, OTBETCTBEHHOTO OTHOMICHHWS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 370pOBBIH 00pa3
KWU3HH, OCO3HAHHWE TIOCIEICTBUA M HENPHUATHE BPENHBIX NPHUBBIUCK (YMOTPEOJCHUS ANKOTOJ, HAPKOTHKOB, KypPEHUS),
HEOOXOANMOCTH COOJIIOACHHS MPaBWII OE30MacHOCTH INPH OOpAIEHWH C XUMHYECKUMH BELIECTBAMH B OBITY M peaJbHOU
JKU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K MPAKTHYECKOMY HM3YUEHHIO NMpOogecCHii M Tpyla Pa3jIMYHOrO POja, YBAXEHHE K TPyAy M pe3ysbTaram
prIIOBOI‘/’I JACATCIBHOCTH, B TOM YHCJIC Ha OCHOBC MNPHUMCHCHUA NPEAMETHBIX 3HAHUM TI0 XUMHH, O0CO3HAHHBIN BI)I60p
WHIMBUIYAIBHON TPAaeKTOPUHM NPOJOIDKEHUS 00pa3oBaHUsl € Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHUMHH,
OOIIIECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEH, yCIEMHOW MpOo(peCCHOHATHHON NeATENPHOCTH W Pa3BUTHS HEOOXOIMMBIX
YMEHHH, TOTOBHOCTb aIallTHPOBATHCS B MPO(HECCHOHATBHON cpefie;

6) 3K0JI0rHY€eCKOr0 BOCIIUTAHMS:

9KOJIOTUYECKH I1eJIecO00pa3HOe OTHOIICHNE K NPUPOJE KaK MCTOUYHHUKY JKHU3HM Ha 3emile, OCHOBE €€ CyIIEeCTBOBAaHHUS,
MOHMMaHHe [IEHHOCTH 340POBOT0 U 0€30I1acHOro 00pa3a >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3MUECKOMY H
NICUXMYECKOMY 37I0pPOBbBIO, OCO3HAHUE IIEHHOCTH COOJIIOZEHUS IIpaBHil OE30I1acCHOTO MOBEJIEHNUS ITpU paboTe ¢ BEIEeCTBAMH, a
TaK)X€ B CUTYalLlUsIX, YTPOKAIOLIUX 310POBBIO U XKU3HU JIIOJIEH;

CIIOCOOHOCTH MMPUMCHATH 3HaHUA, IOJTYYa€MbIC TP U3YYCHUUN XUMUH, IJId PCUICHUSA 3a1a4, CBA3aHHBIX C 0pr>1<a}01uel71
MIPUPOTHON CPeoH, ISl MOBBIIIEHHS YPOBHS 9KOJIOTHYECKOW KYJIbTYPBI, OCO3HAHMUS TNI00ATBHOTO XapaKTepa SKOJOTHIECKUX
po0JIeM M MyTeH UX PEIICHHs MOCPEACTBOM METOAO0B XUMHUH, SKOJIOTHIECKOT0 MBIIUICHHS, YMEHHUS! pPyKOBOACTBOBAThHCS UM B
MI03HABATEJIFHON, KOMMYHHUKATHBHOM W COIIMANILHOM MTPaKTHKE.

METANPEJIMETHBIE PE3YJIbTATHI

B cocraBe MeranpesMETHBIX pe3yJIbTAaTOB BBLACIAIOT 3HAUYMMBbIE Uil (POPMUPOBAHUS MHPOBO33PEHHUS OOICHAYYHbIE
MOHSATHS (3aKOH, TEOpHs, IPUHLINI, TUIIOTE3a, (PAKT, CUCTEMA, ITPOLIECC, IKCIIEPUMEHT U JPYToe.), KOTOPbIE MCHOJIB3YIOTCS B
C€CTCCTBCHHO-HAYYHBIX y‘le6HBIX npeaMeTax W ITO3BOJIAIOT Ha OCHOBC 3HAaHUM W3 JOTHUX npeaMETOB (bOpMI/IpOBaTB
MPEICTAaBICHUE O LENOCTHOM HAay4YHOW KapTHHE MHpa, U YyHHUBEpCaJbHbE y4ueOHBIe MAEHCTBHS (TIO3HABATENbHEIE,
KOMMYHHUKAaTUBHBIC, PETYISATUBHBIE), KOTOpPHIC OOECHEYNBAOT (HOPMHPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIBHOMY
IUITAHUPOBAHMUIO U OCYIIECTBICHUIO YI€OHON AEATEIBHOCTH.

Ilo3naBaTebHBIC YHHBEpPCAIbHBIC y4eOHbIE 1l CTBUA



Ba3oBble ornyeckue 1eicTBUs:

YMC€HUA HCIOJIB30BaTh HpI/IéMI)I JIOTUYCCKOT0 MBINUICHUA TIPU OCBOCHUU 3HAHUU: PpacKpbIBaTb CMBICIT XUMHUYCCKUX
TIOHATHH (BBIICIATH X XapaKTEePHbIEC MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C IPYTHMHU TOHSATHSIMH ), ACTIOIB30BaTh TIOHATHS
IUIE OOBSACHEHUS OTHENBHBIX (PAKTOB M SBICHUI, BHIOMPATh OCHOBAHWSA W KPHUTEPHUH IS KIACCH(UKAINHA XUMHYECKHUX
BEIIECTB M XUMHUYECKHX DPEaKIMi, yCTaHAaBIMBATh NMPUYNHHO-CICACTBEHHBIC CBS3H MEXKAYy OOBEKTaMH H3y4YECHHUS, CTPOUTH
JIOTHYECKUE PacCyKACHUS (MHIYKTUBHBIC, EIyKTHBHEIC, IO aHAJIOTHH), IENIaTh BEIBOJBI M 3aKITFOUCHUS;

yMEHHE NMPUMEHSTH B IPOIIeCCe MMO3HAHMS MOHATHS (IpeIMETHBIE U METalpe/JIMETHBIE), CUMBOJIMUECKHE (3HAKOBBIC)
MOJIETIH, HCHOJb3yeMble B XHUMHH, MPE0Opa3OBHIBaTh IIMPOKO IPUMEHSEMblE B XHMHU MOJIEIBHBIE IPEACTAaBICHUS —
XUMHUYECKUH 3HAaK (CMMBOJ 3JEMEHTa), XUMHYecKasi popMyjia U ypaBHEHHE XMMHYECKON peaklnu — MpH PelIeHHuH yueOHO-
IIO3HABATCJIBHBIX 3aJa4, C y‘IéTOM 3TUX MOJICIBHBIX Hpe}]CTaBJ’[eHHI‘/II BBIABJIATE U XapPaKTEPHU30BaATh CYHICCTBCHHBIC IMTPU3HAKU
M3y9aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB M XHMHYECKUX PEaKIWH, BBIBITH OOIME 3aKOHOMEPHOCTH, MPUIHMHHO-
CJIEZICTBEHHBIE CBSI3M U IPOTHBOPEUHS B M3yYaeMBIX IPOIECCax M SABICHUAX.

Ba3zoBble nccienoBarenbckue qeiicTBUSA:

YMEHHE HCIOJB30BATh IIOCTABIICHHEIC BOIIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUS, & TAK)KE B KAYeCTBE OCHOBBHI IS
(OpMUPOBaHUSI THIIOTE3BI 110 MTPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXKICHUII;

NpuoOpeTeHne OmbITa 10 IUIAHMPOBAHWIO, OPraHU3alMM W IPOBEICHUI0 YYEHHMYECKHX OKCIIEPUMEHTOB, yMEHHE
HaOII0aTh 32 XOJIOM TpOIecca, CAaMOCTOSITENIbHO IPOTHO3UPOBATh €ro Pe3yibTaT, (HOpMyIUpOBaTh 000OIICHHS U BBIBOJIBI MO
pe3yJbTaTaM MPOBEAESHHOTO OIBITA, HCCIICIOBAHMUS, COCTABIIATh OTYET O MPOJACIaHHON paboTe.

Padora c undopmanmeii:

YMEHHE BBIOMpATh, aHAIM3UPOBATh W MHTEPIPETHPOBATh MHPOPMAIUIO PA3IMYHBIX BUAOB U (OPM IPEACTABICHUS,
MOJTy9aeMyi0 W3 pasHbIX MCTOYHHKOB (HAayYHO-TIONYJISIpHAs JINTEPATypa XUMHUYECKOTO COJEPKaHUs, CIIPaBOYHBIE MOCOOWS,
pecypesl MHTEepHETa), KpUTHYESCKH OLICHUBATh IPOTHBOPEUYHBYIO U HEIOCTOBEPHYIO HH()OPMAIIHIO;

yMEHHE NPUMEHSTh Pa3JIMYHbIe METO/IBI U 3aIIPOCHI IIPH ITOUCKE M 0TOOpe MH(OPMAIIMK M COOTBETCTBYIOIINX JaHHBIX,
HEOOXOAMMBIX JJISl BHINOJHEHUs yueOHBIX M [TO3HABATENbHBIX 3aja4 ONpPEeJEHHOr0 TUIla, IPHOOPETEHNE ONbITa B 00JIacTH
HUCIIOJIb30BAaHUA I/IH(I)OpMaHI/IOHHO-KOMMyHI/IKaTI/IBHBIX TeXHOJ’[OFHﬁ, OBJIAZICHUC KyHBTypOﬁ AKTUBHOI'O HCIIOJIb30BaHUS
pa3lIMuHBIX TMOMCKOBBIX CHCTEM, CAaMOCTOSTENIHO BBIOMpAaTh ONTUMAaIbHYIO (OpMY MpeicTaBieHdss HWHPOpMALUU U
WLTIOCTPUPOBATh pEIIaeMble 3aJadd HECIOKHBIMH CXEMaMH, IWarpaMMaMd, JIpyruMH QopMamMu rpadukd H HUX
KOMOHHAIUSIMHU;

YMEHHE HCIIOJIb30BaTh M aHAIU3MPOBATh B MPOIECCe YIEOHOW M MCCIIEN0BATENILCKON AEATEIBbHOCTH HH(OPMAIHIO O
BIIMSTHAW TIPOMBIIIUIEHHOCTH, CEIIECKOTO X03SHUCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPY>KAIOIIeH IPUPOTHON CPEIBL.

KoMMyHHKAaTHBHBIE YHUBepPCAJIbLHbIE y4eOHbIE 1elCTBUS:

YMEHHMSI 3a/1aBaTh BONPOCH! (B XOA€ IUajora u (WJiM) AUCKYCCHHU) IO CYLIECTBY 0OCYXIaeMol TeMbl, (hOpMYJIHpPOBATH
CBOU NPECIIIOKEHNUA OTHOCUTEIILHO BBITTOJIHCHUSA l'lpe)lJ'IO)KeHHOﬁ 3aJa4u,

YMCHUA NPEACTABIATE IMOJTYUCHHBIC PE3YyJIbTaThl MMO3HABaTEJILHOMN ACATCIIBHOCTU B YCTHBIX U NHMCbMEHHBIX TEKCTaX;
JIeNIaTh TMPE3EHTANNI0 Pe3yIbTaTOB BHIIOTHEHUS XUMUIECKOTO IKCIIEPHUMEHTa (J1a00paTOpHOTO OMBITa, TaOOpaTOPHOI pabOTHI
IO MCCIIEIOBAaHHUIO CBOWMCTB BEIIECTB, y4eOHOTO MPOEKTA);

yMeHHsT yd4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM IT0O3HABAaTEIbHOW M HCCIIETOBATEIHCKOM
NESTETPHOCTH TPW PEIICHUM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE y4éTa OOMIMX HHTEPECOB M COTJIACOBAHUS TTO3UIIHA
(oOcyxnennsi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBD», KOOPJHHAIMS COBMECTHBIX ACHCTBUIi, ONpeeeHue KPUTEPUEB 110
OLIEHKE Ka4eCTBa BBIIIOJIHEHHOW pabOoThI U PyTHE).

PerysisiTHBHBIE YHMBEPCAJIbHBIE YUeOHbIE JeiicTBHSI:

YMEHHE CaMOCTOSITEJIbHO OINPENEIsITh LeIH JAEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBISITh, KOHTPOJIMPOBATH M HPHU
HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO NIESTEIBHOCTH, BHIOMpATh HanOoiee 3(PQEeKTHBHBIC CIIOCOOBI pemieHUs YIeOHBIX U
MMO3HABATENIFHBIX 3aJad, CAMOCTOSATENFHO COCTABISATh WM KOPPEKTHUPOBATH INPEAJIONKCHHBIA alTOpUTM ACUCTBUA mpHU
BBITTOJIHEHUH 33JaHUH ¢ y4ETOM IOJIyYeHUS! HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTax — BEIecTBaX M PEaknusiX, OLCHUBAaTh
COOTBETCTBHE IIONIyYCHHOTO pe3ylnbTaTa 3asBICHHOW eI, YMCHHE WCIIOJNB30BaTh W aHAJNU3UPOBATH KOHTEKCTHI,
IpeJJlaraeMble B YCIOBUU 3aJaHUI.

HOPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3yJIbTaTOB II0 OCBOCHUIO 005A3aTENFHOIO COJACpPXKAHWSA, YCTAaHOBJIEHHOTO IaHHOW
(benepanbHOI paboueii mMporpaMMoH, BELICISIFOT: OCBOCHHBIC 00YYAIOIIIMMHUCS HAyYHbIC 3HAHUS, YMCHHS U CIIOCOOBI ICHCTBUH,
cnenduyeckne U TPEIMETHOW o0macth «XWMHsS», BHIBI JEATETBHOCTH 10 TOJXYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETALNH, IPeoOPa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX YI€OHBIX 1 HOBBIX CHUTYaIlHIX.

K xoHIty 00y4eHus B 8 ki1acce rmpeMeTHBIE Pe3yIbTaThl Ha 0a30BOM yPOBHE JOJKHBI OTpaXaTh c(QOPMHPOBAHHOCTH Y
00yJaromuxcs yMEeHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX MOHATHUIL: aTOM, MOJIEKYJa, XUMHUYECKUH 3JIEMEHT, IPOCTOE BELIECTBO, CIOKHOE
BEIIIECTBO, CMECh (OJJHOPOJIHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIJIbHASI aTOMHAs ¥ MOJICKYJISIpHAsI Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBast JI0JIsi XHMHYECKOTO dJIEeMEHTa B COSJMHEHHUH, MOJISIPHBIIH 00BbEM, OKCHJI, KUCIIOTA,
OCHOB@HHE, COJIb, AJIEKTPOOTPULIATENILHOCTD, CTENEHh OKMCIICHHS, XUMUYECKasl peakiys, Kiaccu(uKalus peakuuii: peakiuu
COEIMHEHUS, PeakIiy Pa3jI0KEHUs, peak[iy 3aMEIICHNs, PeakIuid OOMeHa, SK30- W SHAOTEPMHUYECKHIE PEaKIHH, TETUIOBOI
3¢ eKT peakuy, siIpo aToMa, JIEKTPOHHBIN CIOH aToMa, aTOMHAsi OpOUTaNb, pagilyCc aToMa, XUMHYECKasl CBS3b, MOJSIpHAs 1



HEMOJIsIpHAsA KOBAJCHTHAasA CBA3b, MOHHasd CBA3b, MOH, KaTHOH, aHWOH, PaCTBOp, MacCoBasd O0JIsA BCUICCTBA (HpOHeHTHaﬂ
KOHIIEHTpAIs) B PACTBOPE;
WLTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHYECKHX MMOHATHH W MPUMEHSATh TH MOHSATHA IPU ONMHCAHUH BEIIECTB U HX
MpeBpalieHu;
HCTOJIF30BaTh XUMHUYECKYIO CHMBOJIHKY JJISI COCTaBJICHHUS (POPMYIT BEIIECTB M YPAaBHECHUH XUMHUICCKUAX PEAKIIN;
OTIpeNeNiATh BaJICHTHOCTH aTOMOB JJIEMEHTOB B OWHApPHBIX COCAMHEHHSX, CTETIEHb OKHCICHHS >JIEMEHTOB B OMHApHBIX
COCIMHEHUSX, TIPHHAICKHOCTh BEIIECTB K ONpENeNEHHOMY KJacCy COEIMHEHHH 1o (opMyiiaM, BHUI XMMHUYECKOH CBS3H
(kxoBaJIeHTHAsI ¥ MOHHAs) B HEOPTAaHUYCCKUX COCINHCHHUSX;
packpbiBath cMbican Ilepuonnmueckoro 3akona [l M. MenneneeBa: NeMOHCTPHPOBATh IIOHUMaHUE IIEPUOIMUYECKOM
3aBUCHMOCTH CBOWCTB XMMHYECKHX 3JIEMEHTOB OT MX IojoxkeHus B [leproandeckoil cucreme, 3aKOHOB COXPAaHEHHSI MacChl
BEIIIECTB, TOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOTO Y4EHUS, 3aKOHa ABOTaApo;
OIMCHIBATh M XapaKTEepH30BaTh TaONNUHYIO (opMy [lepnoauyeckoil cMCTEMbl XUMUYECKUX DJIEMEHTOB: pa3jinyaTh MOHSATHS
«rmaBHas moarpynma (A-rpynma)» u «nobouynas moxarpymma (B-rpymma)», Mameie w OoNbIINEe TEPHOIBI, COOTHOCHUTH
0003Ha4YeHNs, KOTOpble MMeroTcs B Tabmmie «llepuommueckas cuctema xumudeckux snementoB JI. M. MenneneeBa» ¢
YHCIIOBEIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XHMHUYECKHX JIEMEHTOB (COCTaB M 3apsj spa, 0OIIee YUCIO AIEKTPOHOB U
pactipeneneHue ux 1o IEKTPOHHBIM CIIOSIM);
KJIacCH(UIMPOBaTh XMMHYECKHE OJJIEMEHTBHI, HEOPraHMYECKHE BEIIeCTBA, XMMWYECKHE peakiuu (10 YHCIy W COCTaBy
YYaCTBYIOIINX B PEAKIIIH BEIICCTB, ITO TEILIOBOMY 3P PEKTY);
XapaKTepu30BaTh (OIMMCHIBATh) OOIIME XUMUYECKHE CBOICTBA BEIECTB pa3JMYHBIX KIJIACCOB, IOJATBEPIKAasi ONHCAHUE
IIpUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOINX XUMUYECKUX PeaKinii;
IMPOTHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCUMOCTH OT UX KAYECTBCHHOI'O COCTaBa, BO3MOKXHOCTH MNPOTCKAHUA XUMHUYCCKUX
NIPEBPAIIECHUH B Pa3IMYHBIX YCIOBHUSX;
BBIUUCIIATE OTHOCHTENBHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MacChl BEIIECTB, MAacCCOBYIO MOJI0 XHMHUYECKOTO 3JIEMEHTa IO
(bopMyJie CoeIMHEHUS], MaCCOBYIO JIONIIO BELIECTBA B PACTBOPE, IPOBOIUTH PACUETHI [0 YPABHEHUIO XMMHUYECKON PeaKlny;
MPUMEHSATh OCHOBHBIE ONEpAIlii MBICIHTENbHOW IEATEeNbHOCTH — AaHalu3 M CHHTE3, CpaBHEHHe, OO0oOIIeHue,
CHCTEMAaTH3alnIo, KIacCH()UKAINIO, BBIABICHHE TNPHYNHHO-CICACTBCHHBIX CBS3€H — IS HM3YYCHHS CBOMCTB BEHIECTB H
XAMHAYECKHX PEaKINi, €CTECTBEHHO-HAYYHBIC METOIBI MO3HAHUS — HAOJIOICHUE, U3MEPEHHE, MOJCITUPOBAHNE, SKCIICPUMEHT
(peanbHBIN ¥ MBICTICHHBIN);
CJIEI0BATh MPABUIIAM TOJIb30BAHHS XUMHYECKOW TIOCY0H 1 1ab0paTOpHEIM 000pyI0BaHHEM, a TaKXKe IpaBUiIaM OOpaleHus ¢
BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKLMSIMH II0 BBITIOJHEHUIO JTa0OPAaTOPHBIX XMMHWYECKHX OIBITOB IO ITOIYYECHHIO H
coOupaHuio ra3000pa3HbIX BEHIECTB (BOJOPO/IA U KHCIOPOa), IPUTOTOBICHUIO PACTBOPOB C OMPEICIEHHON MacCOBOM J0ei
pPacTBOPEHHOTO BEIIECTBA, IUNITAHUPOBATH U ITPOBOANUTH XMMUYECKHE IKCIIEPUMEHTHI 10 PacIIO3HABAHHUIO PACTBOPOB ILIEI0YeH U
KHCJIOT C IOMOIIBI0 HHANKATOPOB (JaKMyC, (peHompTaIeHH, METHIOPAHX U IPYTHE).

K xoHIy 00yueHus B 9 Kilacce MpeMETHBIC Pe3yIbTaThl Ha 0a30BOM YPOBHE JJOJDKHBI OTPaXaTh CHOPMHPOBAHHOCTH Y
0o0yJaromuxcs yMeHUi:
PacKpBIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHATHHA: XUMHYECKUI AJIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH, IIPOCTOE
BEIIIECTBO, CJIO)KHOE BEIIECTBO, BAICHTHOCTH, JJIEKTPOOTPHILATEINBHOCTD, CTENCHb OKHCICHHUS, XHMHYECKas peakmus,
XAMUYECKas CBs3b, TEIUIOBOH J(PQEKT peakiuy, MOJb, MOJIPHBIA OOBEM, pacTBOpP, SIIEKTPONUTHI, HEIICKTPOJIHTEI,
QIIEKTPOJIUTHYECKAsT JICCOLMALMS, pPEaKIUd HOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOEe paBHOBECHE, OOpaTUMbIC |
HeoOpaTUMbIe pEaKIUM, OKUCIUTEIbHO-BOCCTAHOBUTENILHBIE PEAKLUUH, OKUCIIUTEIb, BOCCTaHOBUTENb, OKUCICHHE H
BOCCTAHOBJICHUEC, AJIJIOTPOIIHA, aM(bOTepHOCTB, XUMHYCCKas CBA3b (KOBaJ'leHTHaH, HMOHHa, MeTaJ'IJ'II/I‘IeCKaf{), KpUCTAJLITNYCCKasA
pemérka, KOppo3Wsli METaIOB, CIUIaBbl, CKOPOCTh XMMHYECKOW pEaKIMH, MpeAeNbHO nomycTumasi KoHneHTparus [IJIK
BEIIIECTBA,;
WLTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHYECKHX MMOHATHH W MPUMEHSATh TH MOHSATHA HPU OMHCAHUH BEIIECTB U HX
[IpEBPALICHMUI;
HCTIOF30BaTh XUMHUYECKYIO CHMBOJIHKY JJISI COCTaBJICHHUS (POPMYIT BEIIECTB M YPAaBHEHUH XUMHUICCKAX PEAKIIN;
ONpEZICTATh BAJCHTHOCTh M CTENCHb OKHCICHHS XHMHUYCCKHX OJJIEMEHTOB B COCIMHEHHUSX pa3lIMuHOTO COCTaBa,
MIPUHAJICKHOCTh BEIISCTB K ONPENEIEHHOMY KIIACCy COCOUHEHWH 1O (opMyiaMm, BHI XUMHYECKOW CBS3HM (KOBAJIICHTHAS,
WOHHAs, METAJUINYECKast) B HEOPraHMUECKUX COCMHEHHMSIX, 3aps]] HOHA N0 XUMHYECKOH (opMyrte, XapakTep cpeasl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COSAMHEHUH, THIT KPUCTAIINYECKON PEIIETKH KOHKPETHOT'O BEIECTBA;
packpeiBath cMmbichn Ilepumoamueckoro 3akona J[. M. MeHnpeneeBa M JEMOHCTPHPOBATH €ro IMOHMMAaHHE: OIUCHIBATh U
XapakTepu3oBaTh TabauuHyto (Gopmy I[leproauueckoil CHCTEMBbI XMMHYECKHX JJIEMCHTOB: pa3ivuaTh MOHSTUS «TJIaBHAs
monrpymmna (A-rpymma)» u «mnobounas moxarpymma (b-rpymnma)», manple W OOJbIINE HEPHOABI, COOTHOCHTH O003HAUCHWS,
KOTOpPBIE UMEIOTCS B MEPUOIUIECKON TabJHIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMUYECKHUX SJIEMEHTOB
(cocraB m 3apsn sapa, oOImee YHCIO SJICKTPOHOB W paclpelielieHHe WX IO JJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JICMEHTOB M MX COCITUHCHUH B IMpEeliaX MaNbIX IEPHOAOB M TIIABHBIX MOATPYIII C
y4€TOM CTPOECHUS UX aTOMOB;
KJIacCH(UIMPOBaTh XMMHYECKHE JJICMEHTBHI, HEOPraHMYECKHE BEIeCTBA, XMMUYECKHE peakiuu (10 YHUCIy W COCTaBy
YUYacTBYIOUIMX B PEaKIUH BEIIECTB, 110 TEIIIOBOMY 3P (EKTy, 10 N3MEHEHHIO CTEIICHEH OKHCIICHUS XUMHYECKUX DIIEMEHTOB);



XapaKTepU30BaTh (OMUCHIBATH) OOIIKE U CreNU(UICCKUE XUMHUYCCKHUE CBONCTBA MPOCTHIX U CIIOXKHBIX BEIECTB, TOATBEPK A
OIMMMCAaHUEC NpUMEpaMn MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBECTCTBYIOIIUX XUMHUYCCKUX peaKL[PIﬁ;

COCTaBJISATh yPaBHEHMS IIEKTPOIMTHUYECKOM IUCCONMANNY KHCIOT, HIETO0Ye W COJeH, IOJIHBIE M COKpAIIEHHBIE ypaBHEHHS
peakIuii HOHHOTO 0OMEHA, YPaBHEHHS PEAKIMiH, TOATBEPKAAIOIINX CYIIECTBOBAHUE IEHETUIECKON CBSI3H MEK/Ty BEIIECTBAMHU
Pa3IMYHBIX KIIaCCOB,;

PacKphIBaTh CYIIHOCTh OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIINI TTOCPEICTBOM COCTAaBICHMS JIEKTPOHHOTO OanaHca 3THX
peakuui;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHSI, BO3MOXKHOCTH ITPOTEKAHU XUMHUECKHX ITPEBPAIICHIH B
Pa3JIMYHBIX YCIOBHSIX;

BBIYHCIIATH OTHOCHTEJIFHYIO MOJICKYJISIPHYIO M MOJISIPDHYIO Macchl BEIECTB, MAacCOBYIO JOJIIO XMMHYECKOTO 3JIEeMEHTa II0
(opMyJie COeIMHEHUs], MaCCOBYIO JIONIIO BELIECTBA B PACTBOPE, IPOBOIUTH PACUETHI [0 YPABHEHUIO XMMHUYECKON peaKlny;
co0JII01aTh NpaBHiIa MOJIB30BAHUS XMMHUECKOI MOCY0i 1 1ab0opaTOpHBIM 000pYJOBAaHHEM, a TaKKe MpaBuiia oOparieHus ¢
BEIECTBAMH B COOTBETCTBHM C HHCTPYKLSIMH IO BBIIIOJIHEHHIO Ja0OPAaTOPHBIX XHMHYECKHX OIMBITOB IO ITOIYYEHHIO H
cOoOMpaHUIo ra3000pa3HBIX BEMIECTB (aMMHAaKa M yTIIEKHUCIIOT0 ra3a);

MIPOBONTH PEAKIIMH, TOATBEP>KAAIOIINE KAUeCTBEHHBIH COCTAB PA3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XIOPUA-,
Opomun-, momuna-, kapbonar-, ¢ocdar-, cunmukar-, cymbdpar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS M WOHBI H3YYEeHHBIX
METaJJIOB, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPaX HEOPTaHWYECKUX BEILIECTB;

IIPUMEHATh OCHOBHBIE OIEPAllMd  MBICIUTENLHOM JAEATEIbHOCTH — aHaIW3 M CHHTE3, CpaBHEHHE, o00o0mmeHue,
CHCTEeMaTH3alUI0, BhISBICHUE MPUYNHHO-CIICICTBEHHBIX CBSI3€H — ISl M3YUEHHsI CBOICTB BEIIECTB M XMMHUECKUX PEaKIUi,
€CTECTBEHHO-HAY4YHbIE METOJbl IIO3HAHMS — HAOJIOAEHHE, W3MEPEHHUE, MOJCIMPOBAHHE, O3KCIEPUMEHT (peallbHBIA |
MBICIIEHHBIH ).



TEMATNYECKOE IINIAHUPOBAHUE 8 KJIACC
KosnuecTBo yacoB
Ne I DJieKTpoHHbIEe (I (ppoBHIE)
HaunmeHoBaHue pa3aesioB U TeM NMPOrPaMMbI Kou
n/n Bcero pa o0pa3oBaTe/ibHbIE pecypcChl
Tp.
KT
Pa3nen 1. IlepponayaabHble XUMHYECKHE OHATHS
11 XuMus — BaxkHast 00J1aCTh €CTECTBO3HAHUS U 5 0 5 bubaroreka [JOK
’ MPAaKTUIECKOH IESTEIPHOCTH YeJI0BeKa https://m.edsoo.ru/7f41837¢c
bubanoreka [JOK
1.2 BemectBa u XuMHu4yeckue peakimuu 16 2 0 hitps-//m.edsoo. /74183 7c
Hroro no pazneny 21 2 2
Pa3nen 2. Baxkneiinmme npeacTaBuTe]Id HEOPraHWYECKUX BeleCTB
Bubmoreka [IOK
2.1 Bosznyx. Kucnopon. [Torsitre 06 okcumgax 6 0 1 hitps://m.edsoo.ru/7f41837c
Bubmmoreka [IOK
2.2 Bognopoa.IloHsATHE O KHCTIOTaX ¥ COJISIX 7 0 1 hitps://m.edsoo.rw/7f41837c
bubmmoreka [IOK
23 Boga. PactBopsr. [TonsiTHEe 00 OCHOBaHMSAX 4 1 1 hitps://m.edsoo.rw/7f41837c
N bubnmoreka [[OK
24 OcCHOBHBIE KJIaCChl HEOPTAHUYECKUX COETUHEHUIN 14 2 1 https:/m.edsoo.ru/7f41837c
Hroro no pazneny 31 3 4

Pa3nen 3. Ilepuoauyeckuii 3axkon u Ilepuoanyeckasi cucrema xumuueckux 3j1ementoB [I. U. MenaesneeBa. CtpoeHue

aTOMOB. XHMHYeCKasa ¢BsA3b. OKHCIUTEIbHO-BOCCTAHOBUTE,

JIbBHBIC peaKINH

31| xuwmaceran newermron 1L 1. Menteneese. Crpoesme | 7|0 | o | BomoresalOK
’ . o Ae TP https://m.edsoo.ru/7f41837¢
aToma
32 Xumudeckas cBsi3b. OKHCIUTEIBHO- 9 1 0 bubaroreka [JOK
' BOCCTaHOBUTEJIbHBIC PEaKkInu https://m.edsoo.ru/7f41837¢c
Hroro no paznen 16 1 0 bubmorexa [IOK
pasaerty https://m.edsoo.ru/7f41837¢
Bubmoreka [IOK
Peseproe Bpems 0 0 0 https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 6
9 KJIACC
KoauyecTBo 4yacoB 3
Ne HaumeHoBaHme pa3nesnoB U TeM NPOrpaMMbI n JEKTPOHHbIE (WHPPOBLIC)
o/ Bcero K.p p 00pa3oBaTeILHBIE PECYPCHI
p-
Pa3gen 1. BenrecTBo M XUMHYeCKHE PeaKIINU
11 [ToBTOpeHue u yriy0seHne 3HaHui OCHOBHBIX 5 1 0 bubnnoreka [JOK
’ pa3zmernoB Kypca 8 Kimacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 0 0 bubmuoreka [TOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKASL JUCCOUUALUs. XUMUUYECKUE ] 0 1 Bbubmunoreka [TOK
' PEaKIu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17 1 I
Pasnen 2. HemeTanbl 1 UX cOeIMHEHNS
21 OO1mas xapakTepuCTHKAa XUMHYECKUX 3JIEMEHTOB 4 | 1 Bubmmoreka LIOK
’ VIIA-rpynmsl. [anoresst https://m.edsoo.ru/7f41a636
29 OO6mmas xapakTepuCTHKa XUMHUIECKUX HJIEMEHTOB 6 0 0 bubanoreka [JOK
’ VIA-rpymmer. Cepa u €€ coefnHEHHS https://m.edsoo.ru/7f41a636
23 OO6mmas xapakTepuCTHKa XUMHUIECKUX HJIEMEHTOB 7 1 1 bubanoreka [JOK
' VA-rpynnsl. A3or, hochop u ux coeauHeHust https://m.edsoo.ru/7f41a636




061.[[215[ XapPAKTCPUCTHKA XUMHUYCCKUX DJICMCHTOB

Bbubmnoreka [TOK

24 IVA-rpynnel. Yriepoa 1 KpeMHUI 1 UX 8 https://m.edsoo.ru/7f412636
COCJIMHCHUS Ottps.//m.cdS00.1u
Hroro mo pazneny 25
Pa3nen 3. MeTanasl H UX COeTHHEHHS
. bubmoreka [JOK
3.1 OO1pe cBOMCTBAa METAILIOB 4 hitps://m.edsoo.ru/7f41a636
N bubmuoreka [JOK
3.2 Basknelnine MeTaniabl ¥ UX COeTUHESHUS 16 https://m.edsoo.ru/7f41a636
HWroro no pazneny 20
Pa3nen 4. Xumus 4 okpyxKamouias cpeia
4.1 BemecTBa n MaTepuasl B )KU3HHU YeJIOBEKa 3 bubmorexa LHOK
’ i p https://m.edsoo.ru/7f41a636
HWroro no pazneny 3
Pe3epBHoe Bpemst 3 Bubmnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE INNTAHUPOBAHUE 8 KUIACC

KoJnuecTBo yacos DJIeKTPOHHbBIE
Ne Hdara
Be nuppoBbIe
n/ Tema ypoka U3y4eH
I er | K.P Ip. " o0pa3oBarejibHbIE
o |. p pecypchbl
IIpenmer xumuH. PoOJIb XMMHH B )KU3HU YeTTOBEKa bubimorexa LOK
1 Tgﬂ;ﬂ e eCTBZ; ' 1 0 0 05.09.2 https://m.edsoo.ru/ff0
= 023 d210c
bubaunoreka [JOK
2 ITonsTHE 0 METOAAX MO3HAHUS B XUMHUHU 1 0 0 07.09.2 https://m.edsoo.ru/ff0
023 d227¢
[pakrrueckas padora Ne 1 «IIpaBuna pabotsl B bubnmuorexa [JOK
3 nabopaTopuu ¥ MPUEMBI 00PAIICHUS C Ta00PATOPHBIM 1 0 1 12.09.2 https://m.edsoo.ru/ff0
000pyTOBaHUEM» 023 d23dc
Yucrsle BemecTBa U cMecu. CIiocoObl pa3aecHus bubimorexa LIOK
4 e : pasit 1| o0 0 | 07.092 | https://m.edsoo.ru/ff0
cmece 023 d26ca
N Bubmoreka [IOK
5 Eﬁjﬁﬁ“gfgﬁ;ﬁfﬁgi ;\Le i;f;iﬁf)‘;“e omeceii (ra 1| o 1 | 19.092 | https:/m.edsoo.ru/ff0
puMEp P 023 d28¢8
Bubmoreka [IOK
6 ATOMBI 1 MOJIEKYIEL. [TpocThie U ClIoXKHBIE BellecTBa 1 0 0 21.09.2 https://m.edsoo.ru/ff0
023 d2a6c
bubmmoreka [JOK
7 CraproBas KOHTpOJbHASA paboTa 1 1 0 26.09.2 https://m.edsoo.ru/ff0
023 d2a6c
XUMHAYECKUE dNIEMEHTHI. 3HAKU (CUMBOJIBI) bubmorexa HOK
8 I BHCMSHTOB' 1 0 0 28.09.2 https://m.edsoo.ru/ff0
023 d2be8
ATOMHO-MOJIEKYJIIpHOE yUeHHE. 3aKOH MTOCTOSHCTBA bubmorexa HOK
9 o YIEpHoe yrerye. 1| o 0 | 03.102 | hitps://m.edsoo.ru/ff0
023 d2d50
Xumuueckas popmyiia. BareHTHOCTS aTOMOB bubmorexa HOK
10 PMYJIa. 1 0 0 05.10.2 https://m.edsoo.ru/ff0
XUMHUYECKHX JIEMEHTOB
023 d2eae
CocraBjieHHE XUMHUYECKUX (HOPMYIT ITO BaJICHTHOCTH.
11 HaxoxaeHue BaJJeHTHOCTH XUMHUECKHUX 3JIEMEHTOB T10 1 0 0 10.10.2
hopmyme 023
OTtHocuTenbHas aToMHast Macca. OTHOCUTENTbHAS bubimorexa LOK
12 ‘ 1 0 0 12.10.2 https://m.edsoo.ru/ff0
MOJICKYJISIpHAs Macca 023 1323c
bubaunoreka [JOK
13 MaccoBast 1ol XHMHUYECKOTO 3JIEMEHTA B COCTUHCHUN 1 0 0 17.10.2 https://m.edsoo.ru/ff0
023 d350c
bubaunoreka [JOK
14 Komnuecto Bemecrsa. Monb. MossipHast macca 1 0 0 19.10.2 https://m.edsoo.ru/ff0
023 d5230
Ou3NYECKUE U XUMUYECKUE SIBICHMSI. XHUMHUYECKast bubimorexa LIOK
15 caKLs ’ 1 0 0 24.10.2 https://m.edsoo.ru/ff0
peartt 023 d37fa
IIpu3HaKK U YCIOBHUS MPOTCKAHUS XMMUIECKHUX bubimorexa LIOK
16 ef; Y P 1| o 0 | 26102 | hitps:/m.edsoo.ru/ff0
peart 023 d3al6
3aKOH COXPaHEHHUS MaCChI BEIIECCTB. XUMHUCCKUE buGimoreia LOK
17 P HICCTB. 1| o 0 | 31.102 | https://m.edsoo.ru/ff0
YPaBHeHIA 023 d3bss
18 M. B. JIoMOHOCOB — y4€HBII-9HUMKIIONEIUCT. 1 0 0 bubaroreka [JOK




O0001IeHNE U CUCTEMATH3ALNS 3HAHUI

https://m.edsoo.ru/ff0
d40c4

Brruncnenus KOJIM4YCCTBA, MaCChl BEUICCTBA 110

Bbubaunoreka [JOK

19 . https://m.edsoo.ru/ff0
YpaBHEHHSIM XUMUYECKUX PEAKIIMN 45708
K b i ( Bbubnmmoreka [JOK
20 accu(uKanms XUMUYECKUX PEAKIUH (COCTMHEHUS, htps://m.edsoo.rw/ff0
Pa3J0XKEHUs, 3aMEIICHUs, 0OMEHa) 1334
Bubmorexa [IOK
a1 | Kommponuuan pabora el norewe cBemtecrsa hitps:/m.edso. /i)
d4290
B o C K bubnmoreka [JOK
2 | Bosn v monn Core e Kncroos s sdsnsum
) d448e
. Bbubmorexa [JOK
Ou3nyecKie 1 XUMUIECKUE CBOMICTBA KUCIOPOIa )
23 https://m.edsoo.ru/ff0
(peaxmuu oxucneHus, ropenue). [lonsTre 06 okcumax 44614
CriocoOFbI ToTyYeHHs KACIOpOoia B Tab0paTopuu U bubmorexa [IOK
24 y POl paTop https://m.edsoo.ru/ff0
MIPOMBINITICHHOCTH. [I[pUMeHeHe KuciIopoaa 44974
TerutoBoit 3(h(HeKT XUMUIECKON PEeaKIiH, TTIOHITHE O bubnmoreka [JOK
25 TEPMOXUMHYECKOM YpaBHEHUH, SK30- H https://m.edsoo.ru/ff0
SHAOTEPMHUYECKUX PEaKLUIX d4790
bubimoreka [IOK
2% TomnmwmBo (HE(TH, YroiIb U MEeTaH). 3arps3HEHHE httos://m.edsoo.ru/ff0
BO3/yXa, CIIOCOOBI €r0 IPEAOTBPAIICHUS _p—d doda
bubaroreka [JOK
27 [IpakTryeckas padora Ne 3 o Teme «HOH}"IGHI/IC u https://m.edsoo.ru/ff0
COOHMpaHKe KUCIOPO/Ia, M3YICHUE €0 CBOUCTBY _p—d dae)
Bomopoa — 37eMeHT 1 IPOCTOE BEIIECTBO bubmmorexa [IOK
28 ROPOA P HHECTRO. https://m.edsoo.ru/ff0
Haxoxnenue B mpupojae 44ddo
du3nyecKre 1 XUMHUYECKUE CBOMCTBA BOOPOIA bubmorexa [IOK
29 AIOpOAa. https://m.edsoo.ru/ff0
[Ipumenenue Bonopoa d4ddo
Bbubaunorexa [JOK
30 Crioco0bI MoTy4eHHst BOJ0OPOJia B JIabopaTOpuu https://m.edsoo.ru/ff0
d4ddo
Bbubaunoreka [JOK
31 IIpaktuyeckas pabora Ne 4 o Teme «HOJUIyquMe u htts://m.edsoo.ru/ff0
coOHMpaHue BOIOPO/Ia, U3YUYCHUE €r0 CBONCTBY JAf42
bubnmoreka [JOK
32 MonspHblii 00bEM Ta30B. 3aKOH ABOTaIPO https://m.edsoo.ru/ff0
d542e
Brrunciienus 06bEMa, KOTMYeCTBa BEUIECTBA Ta3a Mo bubmorexa [IOK
33 ’ i N https://m.edsoo.ru/ff0
€r0 M3BECTHOMY KOJIMYECCTBY BEUICCTBA MU 00BEMY 45540
Boruncnenus 006EMOB ra3osB It aBHCHUIO pEaKIU buGmoreia LOK
34 cie ODDEMOB TA30B 10 YPABHCHIIO peakil https://m.edsoo.ru/ff0
Ha OCHOBE 3aKOHa 00BEMHBIX OTHOIICHHUH ra3oB
d5708
Bopna xak pactBoputens. HaceimeHHbie n Bbubmorexa [JOK
35 HEHACBIILIEHHBIE pacTBOPBI. MaccoBast 107151 BEllecTBa https://m.edsoo.ru/ff0
B pacTBOpe d5b40
Bbubnmorexa [TOK
36 dusnyeckrne 1 XUMHYECKUE CBOMCTBA BOJIBI https://m.edsoo.ru/ff0
d587a
37 ITpaktudeckas padora Ne 5 mo Teme «IIpuroroBnenue bubnmoreka [JOK

pacTBOPOB C onpeienEHHON MaccoBOM 1oiel

https://m.edsoo.ru/ff0




pacTBOPEHHOTO BEIIECTBA

d5eba

38

Konrponbnas padora Ne2 o teme «Kucnopon.
Bonopoxa. Boga»

Bbubaunorexa [JOK

https://m.edsoo.ru/ff0
d6342

39

OKCI/I,HLIZ COCTas, KJ'IaCCI/I(l)I/IKaIII/ISI, HOMCHKJIATypa

Bbubaunoreka [JOK

https://m.edsoo.ru/ff0
d664e

40

ITony4yenne u XUMHUYECKUE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX U aM()OTEPHBIX OKCHIIOB

bubnmoreka [JOK

https://m.edsoo.ru/ff0
d664e

41

OcHOBaHHS: COCTaB, KJ'IaCCI/I(I)I/IKa]_II/ISI, HOMCHKJIATYpa

Bubmoreka [IOK

https://m.edsoo.ru/ff0
d67ca

42

CocraB ocHoBanuii. [lorstne 06 HHANKAaTOpax

bubmmoreka [JOK

https://m.edsoo.ru/ff0
d59e2

43

[Tony4yenue nu XUMHUYECKUE CBOMCTBA OCHOBaHUI

Bbubmorexa [JOK

https://m.edsoo.ru/ff0
d67ca

44

TloHsTHE O KHCTTOTAX M COJISIX

Bbubnmorexa [TOK
https://m.edsoo.ru/ff0
d50d2

45

KucoTsl: cocTaB, KaaccupuKaIiysi, HOMEHKIaTypa

bubnorexa [TOK
https://m.edsoo.ru/ff0
dfee2

46

ITony4yeHue u XUMHUYECKUE CBOMCTBA KUCIIOT

bubimoreka [IOK
https://m.edsoo.ru/ff0
dfee2

47

Counu (cpemHue): HOMEHKIIATYpa, CIIOCOOBI TIOTy4eHUs,
XUMHYECKHE CBOMCTBA

bubanoreka [JOK
https://m.edso00.ru/00
ad9474

48

IIpaxkTryeckas pabora Ne 6. Pemenue
9KCIIEPUMEHTAIBHBIX 3a/]a4 1o TeMe «OCHOBHBIE
KJIACChl HEOPIraHMYECKHX COCIIMHCHUI

bubanoreka [JOK

https://m.edsoo0.ru/00
ad9b7c

49

I'enetnueckas cBSA3b MEXKAY KilacCaMu
HEOPraHUYECKUX COEUHEHUN

bubaunoreka [JOK

https://m.edsoo.ru/00
ad9a50

50

O0001IeHNEe U CUCTEMATH3aLNs 3HAHUI

Bbubaunorexa [JOK

https://m.edsoo.ru/00
ad9cb2

51

KonTtpomsras padora Ne3 mo Teme "OCHOBHEIEC KIIaCCHI
HEOPraHUYeCKUX COETUHEHM"

Bbubaunoreka [JOK

https://m.edsoo.ru/00
ad9ela

52

BIIP

bubnmoreka [JOK

https://m.edsoo.ru/00
adb33c

53

HCpBBIe TIOIIBITKHU KJIaCCI/I(I)I/IKaHI/II/I XUMHUYCCKHUX
srmeMeHToB. [lonsTue o Ipynmnax CXOAHbIX 3JIECMCHTOB

Bubmorexa [IOK

https://m.edsoo0.ru/00
ad9ffa

54

Ilepuonnueckuii 3akoH u [lepuoanyeckas cucrema
xuMmudeckux 3nmemenToB /. 1. MenneneeBa

bubnmoreka [JOK
https://m.edso0.ru/00
ada52c

55

Crpoenne atomoB. CocTaB aTOMHBIX siziep. M30Tomst

Bbubmorexa [JOK
https://m.edso0.ru/00
ada342

56

CTpoeHue dJIEKTPOHHBIX 000JI0YEK aTOMOB dJIEMEHTOB
Ilepnonuueckoii cucremsl . 1. MenneneeBa

Bbubnmorexa [TOK
https://m.edso0.ru/00
adabbc




CTpOGHI/Ie SJICKTPOHHBIX 000J109eK aTOMOB JIEMEHTOB

bubmmoreka [IOK

57 TICXD JLU.Meneneesa https://m.eds00.ru/00
adaS2c
XapaKTepuCTHKa XUMHYECKOTO 3JIEMEHTA T10 €ro bubnuorexa [JOK
58 nonoxxenuto B [lepuoanueckoii cucreme /. U. https://m.eds00.ru/00
MenneneeBa ada824
3nauenue [lepuoanueckoro 3akoHa Al pa3BUTHS Bubmmorexa [TOK
59 Hayk¥ u npaktuku. J{. . MenneneeB — yu€Hbli, https://m.eds00.1ru/00
MeAaror U TpaxIaHuH ada96e
DIEKTPOOTPUIIATEIIEHOCTh ATOMOB XUMUYECKUX bubmmorexa [IOK
60 TPOOTPHI https://m.edsoo0.ru/00
JJIEMEHTOB
adaab8
Bbubaunorexa [JOK
61 Honnas xumudeckas cBs3b https://m.edsoo.ru/00
adac34
K Bbubaunoreka [JOK
62 OBAJICHTHAS MOJISIPHAS U HEMOJISIPHASE XUMHUYECKast httos://m.edsoo.ru/00
CBSI3b p
adaab8
bubnmoreka [JOK
63 Kpucranmmiekne pererku https://m.edsoo.ru/00
adaab9
Bubmoreka [IOK
64 CreneHb OKUCICHAS https://m.edsoo0.ru/00
adae28
bubmmoreka [JOK
65 OKHCITUTENFHO-BOCCTAHOBUTEIIBHBIC PEAKIIHN https://m.eds00.ru/00
adb076
Bbubmorexa [JOK
66 OKHUCIIUTENN U BOCCTAHOBUTEIN https://m.edsoo0.ru/00
adb076
Bbubmmoreka [TOK
67 [IpomexxyTodHas arTecTarus https://m.edsoo0.ru/00
adb486
bubnorexa [TOK
68 PezepHEIil ypok https://m.edsoo0.ru/00

ad9cb2
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9 KJIACC

KouamndecTBo yacos DJIeKTPOHHbBIE
Ne Aara ugposbie
n/ Tema ypoka Be H3y4eH udp
er ILp o0pa3oBare/bHbIE
n Kp s
0 pecypchl
Ilepunoamdeckuii 3akoH. Ilepuoaudeckas cucrema bubmorexa HOK
1 pHoa W11 F;I f\l/[ 1 0 0 | 01.092 | https://m.edsoo.ru/00
XUMHYecKHX direMenToB JI. V1. Menneneena 023 adb59e
3aKOHOMEPHOCTH B M3MEHEHHH CBOHCTB XMMHUYECKUX bubmorexa HOK
2 SeMe op o X TIEDHOO 1 0 0 04.09.2 https://m.edsoo.ru/00
JICMEHTOB IMEPBBIX TPEX MEPHUO/I0B 023 adb6b6
Knaccugukaius 1 HOMEHKIaTypa HEOPraHUUCCKUX bubmorexa HOK
3 e a ypa Heop 1 0 0 | 08.09.2 | hitps:/m.edsoo.ru/00
pemmeeTs 023 adb7e2
Bubl XUMUYECKOH CBSA3H M TUIIBI KPUCTAITHUECKHUX bu6morexa HOK
4 . ’Hé o p 1 0 0 11.09.2 https://m.edso00.ru/00
PeLIeTOK 023 adbac6
5 penieHue 3anaq 1 0 0 14.09.2
023
Krnaccuukanus XUMHYSCKUX PEAKIHIA 0 PA3THIHBIM bubimorexa LIOK
6 R a peartt P 1 0 0 | 18.09.2 | hitps://m.edsoo.ru/00
p 023 adbcb0
IloHsATHE O CKOPOCTH XMMUYECKOH peakiun. [loHsaTre bubmorexa HOK
7 0 FOMOFCHH])IXEI reTEePOTCHHBIX e:K I/I;IX . ! 0 0 21.09.2 https://m.edsoo.ru/00
p peaxtt 023 adbe9a
ITonarue o xummuueckoM paBHOBecuu. PakToOpBI, Bubnmorexa LIOK
8 BIIMSIIOIINE HA CKOPOCTh XUMHUYECKOH peakiiy 1 1 0 0 25.09.2 https://m.eds00.ru/00
MTOJIOKCHHE XUMHUYECKOT0 PABHOBECHS 023 adc28¢
Bbubnaunoreka [TOK
9 OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIITI 1 0 0 28.09.2 https://m.edsoo0.ru/00
023 adcade
Teo 3IIEKTPO. €CKOH rccoIua C e bubmorexa HOK
0| Cnipéileﬂgé‘gf “OPJ‘IT;T‘; KOH AHCCOTHMAIH, T HITBHET 1 0 0 | 02102 | https:/m.edsoo.ru/00
P 023 adcd68
bubnaunoreka [TOK
11 HonHbIe ypaBHEHUS peaKIuit 1 0 0 05.10.2 https://m.edsoo0.ru/00
023 add448
XUMHYECKHE CBOMCTBA KUCJIOT 1 OCHOBAaHUH B CBETE bubmorexa HOK
12 MpEACTaBICHUN 00 SJIECKTPOIUTHYECCKON JUCCOIUALIUN ! 0 0 09.10.2 htips.//m.edsoo.m/00
pea P pit uary 023 add5d8
XUMHUUECKHUE CBOMCTBA COJIEH B CBETE MpPEACTaBICHUN bubmorexa HOK
13 5 N pen 1 0 0 12.10.2 https://m.edsoo.ru/00
00 3JIeKTPOIUTHIECKON TUCCOLUAIINT 023 addsb2
Bbut6mmoreka IIOK
14 [TonsTHE O THAPOH3E CONEH 1 0 0 16.10.2 https://m.edsoo.ru/00
023 add9d4
MOHHTOPHHTOBas paboTa MO CTaHAAPTHUIUPOBAHHBIM bubmorexa HOK
15 ., p p AAPTH3HP 1 1 0 | 19.102 | https:/m.edsoo.ru/00
fHMant 023 addd12
butnmoreka I[IOK
16 gi?gﬁﬁgﬁ:iﬂi 2?):15’;'»«%”1%“6 1 0 1 23.10.2 https://m.edsoo.ru/00
P 8 023 addbfa
KonrponbHast padora Ne2 o teme Bubmumorexa IIOK
17 «DNEKTPOINTHYECKAs TUCCOLMansl. XUMUYECKUE 1 1 0 26.10.2 https://m.edso00.ru/00
pEaKIyy B pacTBOPAX» 023 addec0
18 OO01as XapaKTepUCTHKA FaJIOTCHOB. XUMHUYCCKUE 1 0 0 Bubnuorexa [IOK
CBOMCTBa Ha IIPHMeEpE XJIopa 30.10.2 https://m.eds00.ru/00




023

addfe?

XnopoBoaopo. ConsgHas KUCIOTa, XUMUYECKHE

Bbut6mmoreka ITOK

19 CBOMCTBA, I10JIy4eHHE, IPUMEHEHUE Ditpsm.edou i OO
> TlOTyerte, ip adel104
butnmoreka IIOK
20 Hpaxm:xecxas{ pabota Ne 2 no TeMe U«HonyquMe https://m.edsoo.rw/00
COJISIHOW KUCTIOTBI, U3y4YeHHUE e€ CBOHCTBY
ade348
Bbruncienust o ypaBHeHUSIM XUMHUECKHUX PEaKIMi bubmmorexa [IOK
21 €CJY OAVH U3 e;lrre):HTOB aH B N30BITKE ’ ’ hups./iu.edsoo.ru00
AR s p s ade488
bubanoreka [JOK
22 OO1ast XxapakTeprCcTHKa dJ1eMeHTOB VIA-Tpynmsl https://m.edso00.ru/00
ade64a
Annorpornasie Moaudukaiuu cepbl. Haxoxaenue Bubmuoreka [IOK
23 cephl ¥ €€ COeAMHEHUH B IpHpojie. XUMHUYECKHE https://m.edso00.ru/00
CBOMCTBA CEepHI ade64a
CepoBoopol, CTpoCHHE, PU3UUSCKUE U XUMUIECKUE bubmmorexa [IOK
24 CB(E)IZCTBI; PO, ¢T1p ’ https://m.eds00.ru/00
ade802
Oxcunsl cepbl. CepHast KHCIOTa, GU3UICCKUE T bubmorexa [IOK
25 A Pbl. 6P ’ https://m.edsoo0.ru/00
XMMHUYECKHE CBOMCTBA, IPHMEHEHUE
adea28
XUMHYECKNE PEakIiH, JISKaIIe B OCHOBE
MPOMBIIIICHHOTO CIToco0a MOIy4IeHUs CEPHOM Bubmmorexa IIOK
26 KHCJIOTBI. XUMHYECKOE 3arpsI3HEHHEOKpYKaroen https://m.eds00.ru/00
cpenbl. BeranciieHne MacocoBoi /1071 BBIXO/a adec8a
MPOJIyKTa PEaKIUH
Bbubaunoreka [JOK
27 PernonansHOe MOHUTOPHHIOBOBE TECTHPOBAHUE https://m.eds00.ru/00
adec8a
OO01as xapakTepUCTHKA AIEMEHTOB V A-TPYIIITBL. Bubmmoreka [IOK
28 A3oT, pactipocTpaHeHue B IPHPOJE, PU3NIECKUE U https://m.eds00.ru/00
XMMHYECKHE CBOMCTBA adeea6
AMMuak, ero GuU3NIecKre U XUMAYIECKHE CBOHCTBA. buGimorexa LIOK
29 o qu’He L IIDHMCHCHIC ’ https://m.edsoo.ru/00
Y P adf004
bubnaunoreka [TOK
0| Moasran s . e oy b i
, U3y adf180
A3BOTHas KUCI0Ta, €€ Hru3nueckne 1 XUMHIECKUE bubmorexa HOK
31 cBoficTBa ’ https://m.edso0.ru/00
adf306
o o ooy Buorea 10K
32 p yAoOp ) https://m.edsoo0.ru/00
3arpsisHEHUE OKPYXKAIOIIEH Cpebl COSANHEHUSIMH adf518
azora —
Bbut6nmoreka IIOK
33 MoHuTOpHHTOBas paboTa https://m.edsoo.ru/00
ac0dOa
butnmoreka IIOK
34 Dochop. Oxeun pocdopa (V) I/Iv(pOCCI)OpHaﬂ KHCJIOTA, https://m.edsoo.ru/00
¢u3nvecKre 1 XUMUYECKHE CBOHCTBA, IOTyIeHUE LIPS N.CES00.IW2
adf68a
Hcnonp3oBanue Gocdaror B KaueCTBE MHHEPAIbHBIX bubnuoreka [JOK
35 ynoOpeHuil. 3arps3HeHHEe IPHUPOITHON Cpesl https://m.edsoo0.ru/00
¢doctharamu adfc20
Yriepon, pactpocTpaHeHUe B IPUPOJE, PU3NIECKUE U bubmorexa OK
36 PO, pactipocTh PHpOZe, https://m.edso0o.ru/00
XMMHYECKHE CBOMCTBA
adfd9c
37 OKcHIBI yrieposia, uX GU3NYecKre U XUMHYCCKIE bubmmorexa [JOK




CBOMCTBA. DKOJIOTHYECKHE IPOOIEMbI, CBSI3aHHbIE C
okcuzom yraepona (IV)

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

butnmoreka I[IOK

38 VYrompHas KACIOTa U €€ COJTN https://m.edsoo0.ru/00
ae006¢
[IpaxTryeckas padora Ne 4 o Teme "[lomyuenue Bubmmorexa IIOK
39 YTIEKUCIIoro Ta3a. KauecTBeHHas peakius Ha https://m.edsoo0.ru/00
KapOoHaT-moH" ae027¢
IlepBoHaYaILHBIC TIOHATHS 00 OPraHHYECKUX bubmmorexa [IOK
40 BE peCTBax KaK O CO€IMHEHHUSIX prne oaa hitps:/im.edso0.ru/0
B 8 yriepon ac054e
bubaunoreka [JOK
41 Kpemuuii u ero coetmHEeHUS https://m.edsoo.ru/00
ae080a
[MpakTrueckas padora Ne 5. Pemenne Bubnmorexa LIOK
42 9KCIEPUMEHTAIBHBIX 3a/1a4 10 TeMme «Bakueime https://m.edsoo.ru/00
HEMETAJLJIbl U UX COCTMHCHH acObf2
. Bubmmoreka [IOK
3 KonrponbHas padora Ne3 o teme «BakHelme https://m.edsoo.ru/00
HEMETAaJUTBI U UX COCITUHCHUSD)
ac0el8
O01mas xapakTepUCTHKA XUMHICCKIX 3JIECMEHTOB — Butmorexa LIOK
METa/UIOB. MeTa/uin4yeckas CBsI3b U METaJUTHYCCKast
44 M . https://m.edsoo0.ru/00
KpHUCTa/uTHIecKas perérka. dusndeckue CBONCTBA 01036
METaJJIOB —
. bubaunoreka [JOK
XuMudeckue cBOHCTBa METAJIIIOB.
45 N . https://m.edsoo0.ru/00
DICKTPOXUMHUCCKHUI PsiJi HAPSHKEHUI METAJLIOB
acl156
O6mrue criocoOsI monyyeHus MetauioB. CIUIaBbL. Bubmmorexa [IOK
46 Brruncnenus no ypaBHEeHHUsIM XUMUYECKUX PEAKIIUHI, https://m.eds00.ru/00
€CJIM OJINH U3 PEareHTOB COJEPKUT MPUMECH aell156
Bbubnaunoreka [TOK
47 Ionatue o KOppO3UH METATUIOB https://m.edsoo0.ru/00
acl278
bubnuoreka [TOK
48 [lemoyHbIe METAILIBI https://m.edsoo.ru/00
acl14b2
bubnaunoreka [TOK
49 OKCHIBI ¥ THAPOKCUIBI HATPHUS U KaJHS https://m.edsoo0.ru/00
ac14b2
Bu6mmoreka IIOK
50 [lemouHO3eMENbHBIE METAUTBI — KAJIBITUH 1 MarHHH https://m.edso0.ru/00
aclSe8
But6mmoreka [IOK
51 Baxkueiinme coefuHEHNS KaIbIHs https://m.edsoo.ru/00
aelSe8
52 O060011IeHIE U CUCTEMATH3ALNS 3HAHWI
bubanoreka [JOK
53 JK€ctkocTh BO/IBI 1 CLIOCOOBI €€ yCTpaHEeHUs https://m.edso00.ru/00
ac1886
S Bbubaunoreka [JOK
54 HpaKTI/I‘IeCIiaSI pabota N9"6 1o Teme "JKECTKOCTh BOJIBI https://m.edsoo.ru/00
U METOJIbI €€ YCTpaHCHUS Itips:/m.¢cs00.0u 00
aclae8
Bbubaunoreka [JOK
55 AmroMuHHAN https://m.edsoo0.ru/00
aelc64
Bbubnaunoreka [TOK
56 AmMdoTtepHBIC CBOICTBa OKCHIA U THAPOKCHIA https://m.edsoo0.ru/00

aelc6b4




bubnunoreka [TOK
57 Keneso https://m.edsoo0.ru/00
ae1d86
Oxcunpl, THAPOKCHIBI B conu xene3a (I1) u xxenesa bubmorexa HOK
58 (IIT) AIBL, THIAD A https://m.edsoo0.ru/00
ae35e6
59 O060011IEHIE U CUCTEMATHA3AINS 3HAHWI
[IpaxTtrdeckas padora Ne 7. Pemenne Bubmumorexa IIOK
60 9KCICPUMCHTANBHBIX 3a/1a4 M0 TeMe «BaxkHeiiue https://m.edso0.ru/00
METAJUIBI U UX COETNHEHUS» ae3de8
S o e e B 10K
61 a P A N Acp https://m.edso00.ru/00
puMecH. BIYrcIeHrs: MacCOBOM JTOJIM BBIXO/1a 201750
MPOAYKTa PEaKIHH =
62 [IpomexxyTouHas aTTecTalus 3a Kypc OCHOBHOM
IIKOJIBL.
63 Konrponbnas padora Ne4 o teme «BakHelme
METAJLIbI K X COEIMHEHHS
BemecrBa 1 MaTepuaibl B IIOBCEIHEBHOMN YKU3HU Eubmorexa ITOK
64 Hl P A https://m.edsoo0.ru/00
YeJ0BEKa
ae3f50
XHAMHYECKOE 3arps3HeHUE OKpy Karomieid cpeasl Poib BuGnnorexa [JOK
65 P by » pel https://m.edsoo.ru/00
XFMHH B PEIICHUH YKOJIOTHYECKUX poOIeM
ae4270
Bbut6mmoreka [IOK
66 000011eHNE U CUCTEMATU3LHSA https://m.edsoo0.ru/00
ae4270
PesepBublii ypok. O000IIIEHHE ¥ CUCTEMATH3AIINS buGnnorexa ILIOK
67 3HaH€II71 YPpox. t 1 https://m.edso0.ru/00
adb33c
PesepBubiii ypok. O000IIIEHHE M CUCTEMATH3AIINS bubnuorexa IIOK
68 p . YPOK. Hl H https://m.edsoo.ru/00
3HAHUI https://m.edsoo.ru/0Y
ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOIT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJBHBIE YUYEBHBIE MATEPHUAJIBI JVIS1 YYEHUKA

» Xummnsi, 8 knacc/ Epemun B.B., Kyzemenko H.E., [IpoznoB A. A. u apyrue; o penakuueit Jlyanna B.B., AknnonepHoe
obmectBo «M3marenscTBO «IIpocBemeHne»
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