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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUSA U C YU4ETOM KOHIIEIIIIUN MPENOAaBaHUsI YIeOHOTO IpeIMeTa « X UMM
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1o XxuMuM Na€T MPEJCTaBICHUE O MLENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIepKaHHueE,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTU TMpeaMera st
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30oBaHMs, a TaKKe TPeOOBaHUM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUYEHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4e0HOT0 co/iepKaHusl.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaTIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON 0€30MacHOCTH, MPOOJIeM 3[paBOOXPaHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4Jarommxcsi, HABBIKOB HX CAMOCTOSITEIHPHOW  Y4EOHOM  JICSITEIIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsa HA €IMHCTBO MPUPObI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIIEr0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHWN HA OCHOBE TEOPETUYECKUX MPEIACTABICHUM
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelacTaBlieHUd 00 AIEKTPOJUTHYECKOM JMCCOLMaluy BELIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEHM MPAKTUYECKOTO MPUMEHEHUSI U TOJy4dCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMWS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HayKH Kak OOJIACTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHUII MHPOBO33PEHUECKOT0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHMM NpaBMJ 0€30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY NPUHATHIO PEIICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJaM NO3HaHMs, (POPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATENbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IpPU pEHIeHUH NpoOsieM B MOBCEAHEBHOM >KU3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHUS CBOETO 37I0POBbSI U OKPYXKaIOIIe MPUPOAHON CPeIbl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX JMJI HM3yUYEHUs XHMHUUM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

COJEPXAHUE OBYUYEHUA

8 KVIACC
IlepBoHayabHBIEe XMMHYECKHE TOHATHSA



[Ipenmer xumuun. Posb XMMUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemjectBa. du3nMueckue CBOWCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsiTHe O MeTojax Mo3HaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHUMBOJBI XHMHYECKHUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOCHUTENbHAss aTOMHas —Macca.
OTHOcuTEeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi JoJIsl XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHNUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmyrnam
XUMUYECKUX COCTMHEHUM.

@u3NYeCKUe U XUMUUYECKHUE SBJICHUS. XMMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JT1abopaTopHBIM O00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
dbu3nyeckux CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIOTOMN) SBJICHUM, HAOMI0IeHUE U
ONMKMCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pasziiokeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKEHUE TUIPOKCUIA
menu (1) mpu HarpeBanuu, B3aumo/eiicTBre xenesza ¢ pactBopom cos meau (1),
U3Y4YeHHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PrIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsi MaccChl, CO3JAaHUE MOJENEH MOJIEKYI
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBO. HaxoxjeHnue kuciopoaa B Mpupojae, (U3NUecKue M XHUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxkcuabl. [Ipumenenue xuciopoaa. CrnocoObl
MOJIYYCHHUST KHUCIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- W DHAOTEPMHUYECKHE pEakUuH. TOIUIMBO: Yroidb M METaH. 3arpsa3HEHUe
BO3]IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — anemeHT M mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nony4yeHust. Kucmorel u conu.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUS.
Pose pacTBOpOB B mpuposie U B KU3HU 4esnoBeKka. KpyroBopoT BOAbI B IpUPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccudpukauuss oOCHOBaHMI: WIIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuM. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenkinarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyX€E, MOJTyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUA U
MpeKpalleHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOgOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOJACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXKHO HCHOJIb30BAHHE BHJIEOMATEPUAIIOB),
WCCJICIOBAaHNE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUEe U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U ILEIOYEH,



uzydyeHue B3aumozeiictBus okcupa menu (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTajulaMHi, pPEakUui HEUTPAIN3alWH, ITOJIYyYEHHE HEPAaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHelmme Kiacchl HEOPraHWYECKHX
COEIMHEHUI.

Ilepuoguyecknii 3axkoH u Ilepmoamyeckasi cucreMa XHMHYECKHX
aemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IpyNIax CXOJHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METALIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y THUJIPOKCHU/IBI.

Ilepuonnyeckuit 3aKoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (opMbl
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. OU3NYEeCKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckorr cucremsl [[. M. MenaeneeBa. XapakTepuCTUKAa XWMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil cuCTeMbl XUMHUECKUX
DJIEMEHTOB Uil pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbll U
IpaKIaHUH.

Xumuueckass cBs3b. KoBajleHTHas (HoJisipHass M HENOJSpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okuciieHus.  OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponecchbl OKMCIIEHNs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakliuu pas3iokKeHHsl, COEIMHEHU).

Mesicnpeomemmuoie ceéa3u

Peanuzanus MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHM B § Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX



NOHATUH, TAK W MOHSATHUH, SIBJISIOIIMXCS CUCTEMHBIMU JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKT, TMIOTE3a, TEOpHS,
3aKOH, aHallu3, CHUHTE3, KiIacCU(UKaIMsA, MEePUOJUYHOCTb, HaONIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHHE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, a3, (PU3NUYECKHE BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUTAaHETHI, 3BE€37bl, ConHIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakuus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kaaus, KAIbIUA W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM »JJIeMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XMMWYECKOW CBSI3U. THIBI KPUCTAIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3jIM4YHbIM KJaccaM HEOPraHMYEeCKHUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakluuid Mo pa3auyHbIM MpU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHENW OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB, MO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHATHe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsarne o karamuse. [loHsTue 0 xumuueckom paBHoBecuu. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKlUU,  JJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI

OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJIB30BaHHUECM METOda
SJICKTPOHHOTI'O OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MeXaHu3M IHCCOLMAIIMN BEIIECTB C PA3JIMYHBIMHA BUIAMU
XUMUYECKOH cBs3U. CTeneHp Auccounanuy. CHUIbHBIE U CIIA0BIE 3JIEKTP OJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W coliell B CBET€ MPEACTABICHUN 00 3JICKTPOIUTUYECKOM
nuccounanuu. KauectBeHHble peakuny Ha MOHBL. [IoHATHE O TMApONIM3E CoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAaHUE 3aBUCUMOCTA CKOPOCTH XUMHUYECKON peakluu
OT BO3JECUCTBHUS PA3NIUYHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPOINPOBOJIHOCTH
pacTBOpOB BEULIECTB, IIpoLecca AUCCOLMALMMA KHUCIOT, WIEJI0YEed U COJIEH
(BO3MOXKHO  MCIIOJIB30BAaHME  BHJEO  MaTepUaioB), NPOBEIACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BbIACICHHE Tra3a, oO0pa3oBaHUE BOJbI), OIbBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakUuu pas3iioKEeHUs, COCTMHEHUs), PacllO3HaBAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIU HAa HOHBI, pEIIEHUE
DKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTauibl 1 X COeIMHEHUS

OOmast xapakTtepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalaM{, HEMeTalllaMH, WIeno4amMu). XJIO0pOBOAOPO/I.
ConsHass KucioTa, XMMUYECKHE CBOMCTBA, IOJyYECHHE, NMpUMEHeHHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHeWnue XJIOpHIbl U HX
HAaxO0JICHUE B IIPUPOJIE.

Ob6mas xapaktepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (U3MYEeCKue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
MpEACTaBUTENsST Kjacca KHCIOT W crneurduyeckue). XHUMUYECKHE pPEaKIuHu,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHsS] CEpHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOTBI. COJIM CEPHOI KHCIIOThI, KAYECTBEHHAs! pEAKLUs Ha
cynb(dar-uon. HaxoxmeHnue cepbl U €€ COCNMHEHHMA B MPUPOJe. XUMHYECKOE



3arpsi3HCHUE OKPYKAIONMIEH Cpelbl COCMUHEHUSIMH Cephl (KHCIOTHBIC JOXKIH,
3arpsi3HCHHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dbusnyeckue U XuMHIeckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nYecKue 1 XUMUISCKHAE CBOMCTBA, TIOJydeHrue u mpuMeHerne. Com aMMOHWS,
X QU3NYEeCKUEe U XUMUYECKHUE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOIicTBa (0OIlIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHne HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yIoOpeHni. XUMUYECKOE 3arpsA3HCHIE OKPYIKAIOIMIEH CpeIbl COCTMHCHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI U BOA0EMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3HIECKUe U XUMHUISCKUE CBOIMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTCMICHW  OKHUCJICHHUS.  YTJIEpOA,  aJUIOTPOITHBIC
MoAU(UKAIIMKM, PACIPOCTPaHEHUE B TNpUpPOjC, (PU3NYECKHUE U XUMHUYECKUE
cBoiicTBa. Ancop6mus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MEI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepoga (IV), rumoreza rnoGanbHOrO TOTEIUIEHUS KJIMMaTa, [MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHUYECKHUE CBOMCTBA,
noJiydeHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHa"aNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KACTIOTA).
[IpupoaHbie HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTBl WX TepepaboTku (OEH3MH), UX POJib B OBITY U TMPOMBIILICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KHUpaX, Oelkax, yrieBojaax — U X
poli B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHnmii, ero ¢usnyeckne W XHMHUYCCKHE CBOKMCTBA, IIOJNIYYCHHE W
npumeHenue. CoenuHeHHs KpeMHUsi B mpupoje. OOmime mnpeacTaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIIOIb30BAaHUE B
ObITy, B TIPOMBINIUICHHOCTH. BakHeline CcTpouTeNnbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.



Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAaHMs, ONbBITHI, OTpa)karolve (PU3NUECKHME M XUMUYECKUE CBOMCTBA
rajJJor€HOB M MX COEIMHEHUH (BO3MOYKHO MCIIOJIb30BAaHUE BHIEOMATEPUATIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXXKHO  HCIOJb30BaHHE
BUJICOMATEpPHUATIOB), HaOIIOIEHNE TIpoliecca OOYITIMBaHUs caxapa MoJ AelcTBHEM
KOHLICHTPUPOBAHHONW  CEPHOM  KHCJIOTHI, HW3YYCHHUE XMMHYECKUX CBOMICTB
pa30aBiIeHHON CEPHOI KUCIIOTHI, IPOBEICHNE KAUECTBEHHON peakuu Ha Cyib(aT-
WOH W HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUYECKUMU
cBoiicTBaMu a3otra, (ochopa M HX COEAMHEHHN (BO3MOYKHO HCIOJIb30BAHUE
BUJICOMATEPHATIOB), o0pa3laMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaka, IPOBEJICHHUE
KAUECTBEHHBIX PEAKUMU Ha MOH aMMOHHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
UX IPOTEKAHHUsI, B3AMMOJACHUCTBHE KOHIEHTPUPOBAHHON a30THOW KHUCIIOTBI C MENBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3YUYECHHE MoZEeNnen
KPUCTAIUIMYECKUX pemETOK anmasa, rpaduta, (QyiaepeHa, O3HAKOMJICHHE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTHMBOrasa, MoJlydeHHe, COOMpaHue, paclio3HaBaHUE U M3yUYEHHE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluuil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYECHHE MPU3HAKOB UX NPOTEKAHUs, O3HAKOMIICHHE C
IPONYKIMEH CHUJIMKATHOM IPOMBIIUIEHHOCTH, PELICHUE OSKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHenme HeMeTauIbl M UX COCTUHEHUSY.

Metayuibl 4 X COeIMHEHUS

OO01ast XxapakTepUCTHKAa XUMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepumogmueckon cucreme xumuyeckux siaemeHtoB . U.
MenpeneeBa u ctpoeHuss atoMoB. CTpoeHHe MeTayuioB. MeTtauyeckas CBsA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKas  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAX
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBA MeTaylioB. O0mue
crocoObl Tosy4eHus: MeTaiyioB. [loHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3amMThl UX OT Koppo3uu. CrutaBwl (CTaslb, YYTYH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[leounble mMeTambl: nonoXkeHue B [leproanueckoil cucTeEME XUMUYECKUX
anemenToB . 1. MeHnneneeBa, CTpOGHHE MX aTOMOB, HAXOXKIECHHE B IIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuUMepe HAaTpus U Kanus). Okcuibel u
TUAPOKCUABI HATpus W Kanus. lIpuMeHeHue IIeNnoYHbIX METaUIOB M HX
COCIMHEHUM.



[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHW: TOJOXKEHUE B
[lepnoguueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B nipupojie. Punyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseimue coeauHeHUs Kaiblus (OKCUJ, THUIPOKCH, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoMa, HaxoKAeHUE B Ipupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB J1.
N. MeHnpneneeBa, CTpOEGHHE aroMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. Okcu b, Tuapokcuabl u conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA U MOJYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3NYECKUMU
CBOMCTBaMH, M3Y4YEHHUE  PE3YyJIbTATOB KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB MKECTKOW BOJBI, IpOllecca TOPEHUS KeJe3a B KUCIOPOJIe
(BO3BMOXKHO  KCMOJIb30BAHME  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), meau (1), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiubldgd (BO3MOXKHO UCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxueime
METAJLJIbI U KX COSTUHCHUSI.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuanibl B IOBCEIHEBHOM KHU3HM YeEJIOBEKAa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuil B ObITy. [lepBas momoib npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKarolleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIeHTpaius Bemects, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
po0aem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepHuabl).

Mescnpeomemnmnuie ceasu

Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUM B 9 Kiacce
OCYUIIECTBJISIETCSL 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX



NOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISi OTJCIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, AaHalu3, CHUHTE3, KIacCUpUKalusi, MEpUOJUYHOCTh, HAOIIOACHHE,
HKCIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJIEb, SIBICHHUE, HNAapHUKOBBIN
s dekT, TEXHOIOTHS, MAaTEPHUAIIBI.

duszuka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
HOJyIPOBOJHUKH, JAUDJIEKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOpP, paCTBOPUMOCTb, KpUCTATIINYECKast
peméTka, CIiaBbl, (U3MUECKUE BEIMYUHBI, CIUHUIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, d3KOCHCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTBI, IUTATEIbHbIEC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHA HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHMS] XUMHUU B €IUHCTBE Y4EeOHOW H
BOCITUTATEIHHOM JEATEIHHOCTA B COOTBETCTBUU C TPATUITMOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMA W JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH, TPUHSATHIMU B
oOIIecTBe MpaBWIaMH M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATIU3AINH 00yUYatOIIUXCS.

JIn4HOCTHBIE  pPE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM IMO3MTHUBHBIX IICHHOCTHBIX OpHCHTAMH U
pacIIMpEeHHE OIbITA ICITSIILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
W HAy4YHOMY HACJICIHUI0, TIOHMMAHHS 3HAYEHUS XUMUYECKOW HAyKH B JKU3HU
COBPEMEHHOTO OOIIEeCTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHON WH(pOpMaluei o
MEPEIOBBIX JOCTMIKCHHMSIX W OTKPBITHUAX MHPOBOH M OTCYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHUS:

MPEACTABIICHUS] O COIMAIBHBIX HOpPMax U TpaBWaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOH,  y4eOHOWCCIIEOBATENbCKOW, TBOPYECKOM W APYrHX  BUAAX
NEeATETLHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATEITLHOCTH TIpHU



BBITIOJIHCHUH YYCOHBIX, TO3HABATEIbHBIX 3a/1ad, BBHITIOJHEHUA XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aWMOIIOMOIIIM B TIPOIECCE OTOM Yy4eOHOM [eATeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJECHUE U TIOCTYNKH CBOMX TOBApUILEH C MO3UIUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHUYECKHE TPEICTABICHUS O BEIIECTBE M XUMHUYECKOW PpEeaKIlnw,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH U COCTAaBIIAIOIINE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJBI, B3aMMOCBS3AX YEJIIOBEKA C
MPUPOJHOM CPEJIO, O POJIM XUMUHU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIIbHBIE MOTHUBEI, HAIIPaBJICHHBIC Ha IMOJTYYECHUE HOBBIX 3HAHHWM 10
XUMHUHM, HEOOXOIUMBIE JJIi OOBSICHEHHS HAOJII0OaeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATENIbHON, MH(DOPMAIMOHHOM M YHUTATENbCKON KYJIbTYphI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH()OPMAITMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3oOBaHHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPAaBICHHOCTH M YPOBHS OOY4YCHUS B
JlabHEHIIEeM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 37I0POBBIM 00pa3 KU3HU, OCO3HAHWE TMOCIEACTBUN U
HETPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypeHHs),
HEOOXOJIMMOCTH  COOMIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMHU BEIECTBAMH B OBITY U PEATbHOU KU3HH,

5) Tpy10BOT0 BOCTIMTAHHUSI:

HWHTEpEC K MPAaKTHYECKOMY H3yYEHHUIO Tpodeccrii U Tpyaa pa3audHoro poja,
yBaXEHUE K TPYAY W Pe3ynbTaraM TPYAOBOW MEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUs TMPEAMETHBIX 3HAHWKW TI0 XWUMHH, OCO3HAHHBIA BBIOOD
WHUBUTyaIbHON TPAEKTOPUU MPOJOHKCHHS 00pa3oBaHUsl ¢ YUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEIIHON TPOo(heCCHOHATBLHOM ACATEIHPHOCTA M Pa3BUTH HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANBHON CPEJIE;

6) 3K0J10rM4ecKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPHUPOAEC KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHUE IIECHHOCTH 3JI0POBOTO U
Oe3omacHOoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY



buznyecKkoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOIIOACHUS
IpaBuJI OE30MACHOTO MOBECHUS MPU PadOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPEIOoH, AJi TOBBIIICHUS
YPOBHSL  DKOJIOTMYECKOW  KYyJIbTYpbl, OCO3HAaHHA TJO00AIbHOIO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M IMyTeH WX peIIeHUs MOCPEACTBOM METOAOB XHMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COIMATTLHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIJACIAIOT 3HAUYUMBIC IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEeIMETax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAay4YHOW KapTUHE MHUpA, U YHUBEpCAIbHbIC YUeOHbIE NeHCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHUBHBIE, PEryJISATHBHBIE), KOTOpbIE 0OECIEeUnBalOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHUIO M OCYIIECTBICHUIO Y4EOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble ornueckue aeiicTBU:

YMEHHUSI HKCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUH
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMU TOHSTHIMH), UCIIOJIB30BAThH
MOHATHUS JIJIs1 OOBACHEHUS OT/AEIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUU VISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHABIMBATh MPUYNHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH HW3YYCHUS,
CTPOUTH JIOTUYECKUE PaCCyX ICHUS (MHAYKTUBHbBIC, NENYKTUBHbIE, 10 AHAJIOTUN),
JIeJIaTh BHIBOJIBI U 3aKIIOUCHMUS;

YyMEHHUE TMPUMEHATh B TIpolecce TMO3HAHMS TOHATUS (TIPEAMETHBIE W
METanpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MO/JICU, UCTIOIb3yEMbIC B XUMUH,
peo0pa3oBbIBATH IIUPOKO MPUMEHSIEMbIE B XUMHUH MOJICIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DdJEMEHTa), XuMuueckas ¢opMyna W ypaBHEHHUE
XUMHUUYECKON peaklMi — MPH PEIICHUH y4eOHO-TT03HABATENbHBIX 33J1ad, ¢ YYETOM
ATUX MOJIENIbHBIX MPEJCTABICHUN BBISBIISITH U XapaKT€PU30BaTh CYLIECTBEHHbBIE
MIPU3HAKN W3Yy4aeMbIX O0BEKTOB — XUMHUYECKHUX BEIICCTB U XMMHUYECKUX PEAKIIUM,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, NIPUYUHHO-CJICACTBEHHBIE CBS3UM U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.



YMEHHUE HCIIOIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAue€CTBE WHCTPYMEHTA
MO3HAHMs, a TaKXKEe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIOTE3BI IIO
IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

OpUOOpEeTEeHNE OMbITa IO IUJIAHUPOBAHUIO, OPraHU3allUd M IHPOBEICHUIO
YUEHUYECKUX DSKCIEPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ybTaT, GOpMyIUpPOBaTh OOOOIICHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MIPOJIEJIaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHME BbIOMpaTh, AHAIU3UPOBATH WU HMHTEPIPETUPOBATH HHGPOPMALUIO
pa3IUYHBIX BUJIOB U (OPM MPEACTABICHUS, NOJIYYaEMYIO M3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIONyJIApHAs JMUTEpaTypa XUMUYECKOIO COJAEpXkaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KpUTUYECKH OLEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHUE NPUMEHATH Pa3Iu4Hble METObl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEECIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTi MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTMBHOI'O MCIOJIb30BAHUS Pa3IMUHBIX TOUCKOBBIX CHCTEM,
CaMOCTOATEIBHO BBIOMPATh ONTUMANBbHYIO (DOpMY IIpeAcTaBIeHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu hopmMamu rpaduKu 1 KX KOMOWHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M aHAJIM3UpOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBepPCcAIbHbIE YueOHbIe JeliCTBUS:

YMEHHUS 3aJlaBaTh BOINPOCH (B XOJ€ Juaiora W (WiM) JHUCKYCCUHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBITTOJHEHMSI MPEJI0KEHHOM 3aauH;

YMEHUSI  NPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJILHON
NESTENIbBHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JielaTh IPE3eHTaLHUI0
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1ab0opaToOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YMEHMsI Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAaMM B COBMECTHOU
NO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JAESATENBHOCTH HpPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTIACOBAHUS
no3unuil (00cyXaeHusi, oOMEeH MHEHHMSIMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIUS



COBMECTHBIX JEHUCTBUM, OINPENEICHUE KPUTEPUEB II0 OLEHKE KadecTsa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PeryasiTuBHbIE YyHUBEPCAJIbHbIE YUeOHbIe 1elCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanboee 3p(eKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
IIO3HABATENBbHBIX 33J1a4, CaMOCTOATENIBHO COCTABJIATH WIA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIMIX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO pe3ysibTaTa 3asBJIICHHOM LEJIU, YMEHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIAraeMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICIISIIOT: OCBOEHHBIE OOYYAIOIMMHCS HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHI0 HOBOI'O  3HAHWs, €r0  HWHTEPIpPETALNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TOHATHH: aTOM, MOJIEKYIIA,
XUMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOAHAS M HEOJHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHAST aTOMHASI U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHUCJICHHS, XMMHUYECKasl PeaKIus, KiIacCU(pUKAIUSI pPEaKIUi: peakiuu
COCOVMHEHUS, PEAKUHMH PA3JIOKECHUS, PEaKUUU 3aMELICHUS, PEaKUnuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAsA W HEMOJSpHAs KOBAJIECHTHAs CBA3b,
VOHHAs CBS3b, UOH, KATUOH, aHWOH, PacTBOp, MAaccoBas J0Js BELIECTBA
(IpolLieHTHAs! KOHIIEHTPAIs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSATHU W
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIMOJBH30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBieHHUS (hopmyn
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,



MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN M0
dbopmynam, BHJ XUMHUYECKOH CBsS3M (KOBAJIGHTHAasE W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpsiBath cMbIica [lepuomnueckoro 3akona J[. M. MeHnneneena:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHHUS MacCChl BELIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢dopmy [lepuoanueckoit
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iuvaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnmna)», maneie U
OOJIbIIIE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoanueckass cucremMa xumuueckux osiementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCI0 IECKTPOHOB
U pacrpeesieHUue UX Mo JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMHUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIINH
BEIIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MaccChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »dJieMEeHTa 1o ¢dopmyre
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MIPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTEIBHON JAEATEIbHOCTU — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IeHre, CUCTeMaTH3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 U3Y4YEHUS CBOWCTB
BEIIECTB M XHUMHUYECKHX PpPEaKLHil, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUSI — HaAOJII0JICHHE, W3MEpPEHHe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

cieioBaTh ~ IpaBWJiaM  MOJb30BaHUA  XMMHUYECKOM  MOCYIOH U
7abopaTopHBIM  000pYJIOBaHWEM, a TaKXKe TMpaBUjiaM OOpaImIeHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU 1O BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO



ra3oo0pa3HbIX BeIIeCTB (BOAOpPOJAa M KHUCIOPOAA), MPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TMPOBOAWTH  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MIOMOIIBIO WHAUKATOPOB
(;makMmyc, dheHondTarenH, METUIOPAHK U JPYyTHe).

K xonIty oOydenus B 9 kjiacce mpeIMEeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHATHUWA: XWMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUSI, XUMUYECKasi peaKiysi, XUMUYEeCKasi CBs3b, TEIUIOBOM 3(PDEKT
peakiuy, MOJib, MOJISIpPHBIA  00BEM,  PacTBOp,  DBJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTauu3aTop, XHUMHYECKOE€ paBHOBecHe, oOOpaTUMble W
HEOOpaTUMBbIE PpEAKIWU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb, OKHCICHWE H  BOCCTAaHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOM pEaKUHWH, MPEAEIbHO JOIyCTUMAas
koHueHTpauus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHU U
MPUMEHSITH 3TU OHATHUS MPU OMKUCAHUY BELIECTB U UX MPEBPALICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBJCHHS (HOpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX pPA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COCAWHEHUU 1o ¢dopmyrnaMm, BHI XUMHUYECKOU
CB3U (KOBaJ€HTHAs, WOHHAS, METAUIMYEeCKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci Ilepuomndeckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUChIBATH W XapaKTepPU30BaTh
Tabnuunyo Gopmy Ilepuogndeckoid CUCTEMbl XHUMHUYECKUX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynma (b-rpynma)», mambie u  OodbIIEEe NEPUOABI, COOTHOCUTH
0o003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYECKON TadmuIEe, ¢
YUCIIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB U 3apsii  sijapa, oOIlee 4YUCIO BJIEKTPOHOB H



pacnpeneneHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH 0OOIIHe
3aKOHOMEPHOCTH B M3MCHECHHH CBOWCTB 3JIEMEHTOB M MX COCIWHCHUN B
npeiesiax MaJlbIX IMEPUOIOB U TJIABHBIX TOJATPYII C YIETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUITMPOBATh XUMHUYECKHE SJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKHE peaknuu (10 YMCIy W COCTaBy YYaCTBYIOIIUX B PEaKIIUN
BEIIECTB, MO TEIIOBOMY 3(PEKTy, MO U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XUMHYECKUX JICMCHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME W CHEHU(PUIESCKHE XUMHUYCCKHE
CBOMCTBAa TPOCTHIX U CJOXHBIX BEIIECTB, MOJATBEpPXKAasi OIKUCAHUE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHWW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPaBHEHUS JJIEKTPOJUTHYECKON JHUCCOIUAIMU  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE ¥ COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIOMUX CYIICCTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIui;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWSI,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPAlIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHUS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBuUjia  MOJb30BaHMA  XUMHUYECKOW  MOCyIoll U
7ab0paTOpHBIM  00OpYNOBaHMEM, a TaKXKe TMpaBWia oOOpameHus ¢
BEI[ECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TOJIYYCHUI0O U COOMPaHHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKHUCIIOTO rasa);

MPOBOJUTh  PEaKIMH, IOATBEP)KIAIOIINE  KAYeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
uonua-, kKapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYCHHBIX METAJUIOB, NMPUCYTCTBYIOIIHWE B
BOJIHBIX PacTBOpaxX HEOPTAaHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OIEPAIlMU MBICITUTEIBHON JNEATeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMATHU3AINIO, BBISIBICHUEC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3y4YEHUS CBOWCTB BEIICCTB U
XAMHUYECKUX PEaKIHid, eCTECTBEHHO-HAyYHbIE METOABl TMO3HAHUS —



HaOI0IeHNE, MU3MEpPEHHEe, MOJACIUPOBAHUE, IKCIEPUMEHT (peabHBIN

MBICIICHHBIH ).
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snemenTtoB 1. U.
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Ctpoenue aToma

XumMmuyeckas
CBSI3b. bubmuoreka [JOK
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bu6mmoreka [IOK
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IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KouunvecTBo
4yacoB
2
[
S JJIeKTPOHHbIE
Ne s uudposeie
2
n/m 1eMaypoka o 2 = o0paszoBaTejbHbIE
= - =
= 3 s pecypchl
= £ . &
) & g 2 =
ot E < = g
3 e &5 s
R X Ea =
1 IIpenmer xumuu. Pone XuMuu B KU3HU 1 bubnuorexa [JOK
yenoseka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTOAaX MO3HAHUS B XUMUU 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1abOpaTOpUH U IPUEMBL 1 bubnnoreka [JOK
oOparieHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTteie BemecTBa U cMecH. CrocoObl 1 bu6mmoreka [JOK
paszeleHus cMecen https://m.edsoo.ru/ff0d26ca
IT 02 «P
S cwece(na npuepe oaton nosapernoi | 1 BuGmiorera LIOK
pHMep P https://m.edsoo.ru/ff0d28c8
COITN)»
bu6mmoreka [IOK
6 ATOMBI M MOJICKY b1 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnuotexa [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 clnOXKHbBIE BELIECTBA 1 bubmiorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa LIOK
https://m.edsoo0.ru/ff0d2d50
o | oo | B LOK
PMYIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHUYECKHUX JIEMEHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. 1 bubmuorexa [JOK
OTHOCHUTENbHASA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMHYECKOTO 3JIeMEHTa B 1 bu6mmorexa [IOK
COEMHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecrBa. Mosabs. MossipHas 1 bubnmoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 ®@U3NYECKUe U XUMUYECKUE SIBJICHUS. 1 bubnmuorexa [JOK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
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15 [Ipu3Haky u ycaoBusl NPOTEKaHUS bubnmoreka [JOK
XAMHYECKHUX PEaKIU https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MaCChl BEUIECTB. bubnnoreka [HOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
B
17 bewmecra no ypasHer KHACCKHX BuGorexa LIOK
m N M https://m.edsoo.ru/ff0d5708
peakImit
Knacc Ka eCcK eaKIHii
18 (CO@,Z[I/IHHq;iI/IﬂHEZS)J(IP(I)ﬁ(Pg:II/Iﬂ I/IS);I\I/I)GIHGLII{I:/IP;{ bubanorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4E&HBIH-
19 BHHHKHOI'I;/ICHII{/ICT ]3060511?161:;2 u bubanorexa LIOK
) o https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aLMs 3HAHUH
20 KonTtponbsHast padora Nel mo teme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKUE PEAKITUNY https://m.edsoo.ru/ff0d4290
B — . )
| o e . o s B LOK
POl P https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
| S e ot B LOK
e 1 ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
C o
23 n;600coaTb(; ILOPJII Zlql'f Hg;;i‘;g;lp}?(iiz bubmiorexa HOK
parTop P ’ https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
T . .
20 | nomteme o e fooanonm BuGorexa LOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUCCKUX PEAKIIAIX
To o (HedTh, yro €TaH).
25 Ba;J;zzeéEe(EZI;ﬂyyiani;Iofogbflro bubmiorexa HOK
> https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS
I1 6ota Ne 3
26 «ﬁiiTH‘elz‘;;az E?)621Ti1H:Ie Krlld()c;SMs a Brbmaozexa [IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
27 Bonopon — a5eMeHT U MpocToe BEIECTBO. bubnnorexka [JOK
Haxoxzaenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 ®du3nuecKue U XUMHUECKHE CBOMCTBA bubnmoreka [JOK
Bojopoa. [Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITousATHE O KMCIOTAaX U COJISX Bubmzorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4ddo
II 3] Ne 4
31 lonysenre n coSupane BoropoTa BuGmorexa LIOK
ya N p Alopona, https://m.edsoo.ru/ff0d4f42
W3YYEHHUE €T0 CBOWCTBY
32 MoutsipHbIii 00bEM Ta30B. 3aK0H ABOTAIPO bubmuorexa LIOK

https://m.edsoo.ru/ff0d542e
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Boraucnenns 00bEma, KoaudecTa

33 BEII[ECTBA r'a3a 10 €ro U3BECTHOM bubmmorexa LOK
- Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILIECTBA WK 00BEMY
B e 0bé
34 B;I;I;I{melgﬂ e(:)alf Ii\I/II/? i; 22)300}1301;2 3aKOHa Bubmorexa ITOK
ypas DCAKHI I https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 ®du3nvecKrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tousitue 06 bubmmoreka [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. Hacbie e
37 HelfaCbII_uepHH:I]Z p:(;rT];I(? bl NEEEOI;I;;I E)/Inﬂ bubmoreka LJOK
P ppL. a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[IpakTrueckas padora Ne 5 o reme
38 «IIpurorosienue pacTBOpPOB ¢ bubnuorexa [JOK
onpeAeNEeHHON MacCOBOM J10JeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas pabota Ne2 o reme bubnuorexa [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHIBL: cOCTaB, KiIacCU(UKAIINS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonmyuenue €CKHE CBOMCTBA
41 KH;IHY;IEI;IX P(I)c):(l?(l)\g{ilxl;naM(;oI:eTimx Eubmorexa IIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubnnoreka [JOK
42 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yeHnue U XMUMUYECKUE CBOMCTBA bubnnoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras, kinaccudukanms, bu6mmoreka [JOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITony4yeHnue U XMUMUYECKUE CBOMCTBA bubnnoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnuorexa [JOK
46 o _
MOJYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckast paborta Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubmuotexa [JOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEUHEHUIN»
48 I'enernueckas cBsA3p MEXKY KilaccaMu bubnuorexa [JOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
. bu6mmorexa [IOK
49 O06o01IeHre U cucTeMaTu3alus 3HaHU| https://m.edso0o.ru/00ad9ch2
K 6ota Ne3
50 "Ochomuic Ktacem HeoprantCCi BuGmorexa LIOK
o p https://m.edsoo.ru/00ad9ela
COCIMHEHU M
51 [TepBbIe MOMBITKY KIACCU(PUKAITUU bubnmoreka [JOK
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XUMHYECKHX 31eMeHTOB. [loHsTHE O
Ipynmnax CXoAHbIX 3JICMCHTOB

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

IIepnonnueckuii 3axoH u [lepuoanueckas

bubmuoreka [JOK
52 cHcTeMa XUMMHUYeCKuX anemMeHToB /1. 1. 1 https://m.edsoo.ru/00ada52c
MeHneneeBa
bubmuoreka [JOK
53 Hepuozpl, rpyret, noArpyrime! 1 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIEP. 1 bubmmoreka [JOK
H3oTonbl https://m.edsoo.ru/00ada342
Crtpoenue 3J1eKTpo 000JI0Y€K aTOMO
55 3J1T£MeIZITPIOB i}[epfd%;zz)c(mﬁ ;]:II/I([:ITeMB: IIF IfI 1 Bubmorexa HOK
T https://m.edsoo.ru/00ada6bc
MeHneneesa
X
ApaKTEPUCTAKA XUMHUECKOTO JJIeMEHTa Butmorexa LIOK
56 1o ero noJyioxkeHuto B [lepuoanueckoit 1 _
https://m.edsoo.ru/00ada824
cucteme /1. 1. MenaeneeBa
3nauenue [leproguyeckoro 3akoHa st
57 pa3BuTus HayKu U npaktuku. J. 1. 1 bubnuoreka [IOK
MeneneeB — y4€HbId, IEAAror v https://m.edsoo.ru/00ada96e
rpakJIaHUH
DIIEKTPOO aTeIbHOCTh ATOMO
58 XI;IMETII)CCK;E)(H;IH;ME:I:OB;F %Czpl(\)/[C(?I/IﬁCKa}I 1 bubnmorexa LIOK
https://m.edsoo.ru/00adaab8
IIpoBepoyHas pabora
bu6mmoreka [IOK
59 Honras xumieckas CBAsk 1 https://m.edsoo.ru/00adac34
60 KoBanenTHast mosisipHasi XUMUYeCKasi CBSI3b 1 bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHas XUMUYECKast 1 bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenens okucseHmA 1 https://m.edsoo.ru/00adae28
63 OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC 1 bubmuorexa [JOK
peaxkiuu https://m.eds00.ru/00adb076
bubmuorexa [JOK
64 OKHCIHTENN U BOCCTAHOBUTEIH 1 https://m.eds0o.ru/00adb076
65 KonTponbnas padorta Ne4 o teme 1 bubnuoreka [IOK
«Ctpoenue aroma. XMMHUYECKAs CBS3b https://m.eds00.ru/00adb486
. bubmuorexa [JOK
66 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 1 https://m.edsoo.ru/00adb33c
bubmuorexa [JOK
67 HroroBas konTporLHas pabota 1 https://m.edso00.ru/00ad9ch2
68 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN 1 bubamorexa LIOK

https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KoumnuectBo
4acoB
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= = >
S = )
(=% = =
E = £ =
) = s )
Q S = <
=2 = = S
[Tepuoanueckuii 3akoH. [lepuoanueckas

1 crucTemMa XMMHU4YecKux annemeHToB /1. U. 1 BH6J_IHOTeKa HOK
Meneneesa https://m.edsoo.ru/00adb59

9 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB 1 bubnnoreka [JOK
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB https://m.edsoo.ru/00adb6b6

3 Knaccudukanus u HOMeHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMHU4ueCcKoM CBS3U 1 TUITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo teme «I[loBTopenue

5) U yriayOJeHue 3HaHUM OCHOBHBIX pa3JiesioB 1
Kypca 8 kiacca»

6 Knaccugukarus XuMH4ecKux peakuui no 1 bubnuoreka [IOK
Pa3JIMYHBIM IPU3HAKaM https://m.edsoo.ru/00adbch0
[TonsiTHe O CKOPOCTH XMMHUYECKOM pEaKLIUU.

7 [IoHATHE 0 TOMOTE€HHBIX U I€TEPOTE€HHBIX 1 BH6J_IHOTeKa IOK
peaKIusIx https://m.edsoo.ru/00adbe9a
[TonsiTHE O XUMHUECKOM paBHOBeCHH. DAKTOPHI,

8 BIIUSIIOLIME Ha CKOPOCTh XUMUYECKON peakuu 1 1 Egggﬁ;f;;gg}éc)a de28c
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS — '

9 OKHUCIHUTENTBHO-BOCCTAHOBUTENBHBIE PEAKIINH 1 BH6J_MOTeKa 0K

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

10 Teopust 3MeKTPOTUTHUECKON TUCCOIMALINH. 1 bubnuoreka [IOK
CubHbIe U cllabble AIEKTPOITUTHI https://m.edso00.ru/00adcd68

11 HonHbIe ypaBHEHNS peakIuil 1 BH6J_MOTeKa 0K

https://m.edso0.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U OCHOBAaHUI B Eu6 OK

12 CBETE MPECTABICHUN 00 PIEKTPOTUTHUECKON 1 iomoTera 1
HCCOLHALIHT https://m.edso00.ru/00add5d8
XHUMHUYECKUE CBOMCTBA COJIEH B CBETE

13 IpEeCTaBICHUN 00 IEKTPOTUTHUECKON 1 BH6J_IHOTeKa HOK
HCCOLHALIHH https://m.edso00.ru/00add8b2

14 [TonsiTue 0 TUIpOIU3E COmeit 1 bu6mmoreka [{JOK
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15 O0o01IeHre U cCTeMaTU3alus 3HaHUH bubmnorexa [IOK
t 1 https://m.edsoo.ru/00addd12
[IpakTuyeckas padora Ne 1. «Pemenue bubnuoreka [IOK
16 :
AKCIEPUMEHTAIBHBIX 3a]a4» https://m.edsoo.ru/00addbfa
KoHntposbnas pabota N2 o teme
17 ((3JICII()T OJII/ITI/F‘-IGCKaSI JIUCCOIMAIIUI Bubmorexa HOK
P ‘ https://m.edsoo.ru/00addecQ
XUMUYECKUE PEeaKIMK B PACTBOPAaX)»
OO61as xapakTepuCTHKa raJIOreHOB. bubnmoreka [JOK
18 o :
XHUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. CossiHas KUCI0Ta, XMMUUYECKHE bubnuoreka [IOK
CBOICTBA, MOJIy4YCHHE, MIPUMEHECHHUE https://m.edsoo.ru/00ade104
[TpakTrueckas padora Ne 2 o Teme
20 «ﬁon eHue corJ)mHoﬁ KHUCJIOTBI, U3yUeHUe e& bubmnorexa LIOK
Iy » M3YH https://m.edsoo.ru/00ade348
CBOICTB»
Boruncnenus o ypaBHEHUSIM XUMHUYECKUX
21 €aKIUi, €CITH O yIfI)H W3 PEarcHTOB JIaH B Eubmorexa IIOK
PCAKILIH, A p A https://m.edsoo.ru/00ade488
H30BITKE
OO6mias xapakTepucTuka 3J1eMeHToB VIA- bubnnoreka [HOK
22 _
IpYyIIIbI https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
23 Haxoxcp eHHE ce I)II[ HQ)eé c:e I/IHGIID{I/If/'I B IIPHPOJIC bubmnorexa LIOK
. pb 8 pHpoe. https://m.edsoo.ru/00ade64a
XHUMHUECKUE CBOICTBA CEPBI
24 CepoBoaopoi, cTpoeHue, Gpu3ndeckue u bubnuotexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
o5 Oxkcuapl cepbl. CepHast KHCIIOTa, GU3HUECKUE U bubnnoreka [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHYECKUE PEAKIUH, JIEKALIUE B OCHOBE
26 MPOMBIIIUIEHHOTO CII0C00a MOJTyYeHUs CEPHOM bubnuotexa [JOK
KHUCJIOTBl. XMMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpelibl COETUHEHUSIMH CEPbI
27 Brrunciienne MaccoBoil 1071 BBIXOAA IPOAYKTa bubnuotexa [JOK
peaKuuu https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTHKa 3J1eMeHTOB VA-
28 r III'IIHBI Ap30T pacn OCTPaHEHHE B PUPOJIE bubmorexa [IOK
Py ) » PAcTpoctp . PHpOAE, https://m.edsoo.ru/00adeea6
bu3HIeCKre U XUMHUYECKUE CBOMCTBA
AMMHUak, ero pu3nuecKue 1 XuMHYEeCKUe bubnuoreka [IOK
29 . :
CBOMCTBA, NOJIYYEHNUE U IPUMEHEHUE https://m.edso0.ru/00adf004
[IpaxTuueckas padora Ne 3 o reme bubnnoreka [JOK
30 . _
«ITonyuyeHne aMMHaka, U3y4eHUE €ro CBOMCTBY https://m.edsoo.ru/00adf180
31 A3oTHas KucaoTa, €€ GU3NIECKue U XUMHUIECKHE bubnuorexa [JOK
CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHnEe HUTPATOB U COJIEH aMMOHUS B
30 KaueCTBE MHUHEPAIbHBIX yI0OpEHUH. bubnnorexka [JOK

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIb
COCIMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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®docdop. Oxcua pochopa (V) u pochopnas

bu6mmoreka [IOK

33 KHCTI0Ta, GU3NYECKUE U XUMUIECKIE CBOHCTBA, https://m.edsoo.ru/00adf68a
MOJTYYCHHUE
Hcnonb3oBanue hochaTroB B KAUECTBE

34 MUHEPAIbHBIX (1())6 (BHI/HZ 3arpsasHenue bubmiorexa LHOK

P . YAOOP - Jarp https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl pochaTamu
VYraepon, pacipocTpaHeHHE B IPUPOJIE, bubnnoreka [HOK

35 . :
du3nUecKkre 1 XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcuanl yriepoaa, ux Gu3snIeckue u

AAPL YTITEPORE ¢ bubmmoreka [JOK
36 XUMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE _
https://m.edsoo.ru/00adfebe
po0JIeMBI, CBsA3aHHBIE ¢ OKcuaoM yriaepoaa (1V)
37 YronbHasg KUCI0Ta U €€ coIn Brbmzorexa LIOK
https://m.edsoo.ru/00ae006¢c
ITpaxTuueckas padota Ne 4 o treme "Ilonyuenne

38 IJ)'ICKI/ICJ'IOFO ral?sa KauectBennas eaKHI/IZ:I-Ia bubmiorexa HOK
T w o p https://m.edsoo.ru/00ae027e
KapOOHAT-HOH

39 [lepBoHauanbHbIE MOHATUSA 00 OPraHUYECKUX bubnuoreka [IOK
BEILECTBAX KAK O COEAMHEHUSIX YIilepoaa https://m.edsoo.ru/00ae054e

40 KpeMmuuii u ero coequHeHns bubmiorexa HOK

P o https://m.edsoo.ru/00ae080a
IIpaxTuueckas padora Ne 5. Pemenue
41 3I<I::ne I/IMCHT&J‘E;HBIX 3a/1a4 10 TEME bubmiorexa HOK
p N https://m.edsoo.ru/00ae0bf2
«Baxueime HeMeTaJUTBl U UX COSIUHEHUS
KonTponsnas padora Ne3 no teme «BaxHeilmne bubnuoreka [IOK

42 _

HeMeTaJlIbl ¥ UX COSAUHEHUS https://m.edsoo.ru/00ae0e18
OO01mas xapakTepuCTHKa XUMUYECKUX IIIEMEHTOB

43 — MeTaIoB. MeTtamnyeckas CBsI3b U bubmuorexa [JOK
MeTa/UIMYeCcKasi KpUCTAJUIMYECKas peIETKA. https://m.edsoo.ru/00ae103e
dusznyeckre CBOMCTBA METAIIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.

44 DIEKTPOXUMHUUECKHUH PSII HAIPSOKEHUI Bubmioreka IJOK

p p p https://m.edso0.ru/00ael1156
METAJNIOB
OO6mue cmocoOs! moydeHus: MeTauioB. CIUTaBBbI.

45 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX bubmuoreka [JOK
pEaKINii, €CII OJIUH U3 PEAreHTOB COACPIKUT https://m.edsoo.ru/00ael1156
pUMecH

46 TToHsATHE O KOPPO3UU METAILIOB bubmioreka LTOK

pp https://m.edso0.ru/00ael1278
bu6mmorexa [IOK

47
IHenoumerie MeTanb! https://m.edsoo.ru/00ael14b2

48 OKCcUIbI U TUAPOKCUIBI HATPUS U KAJTUSA Bubmiorexa HOK

- p a p https://m.edsoo.ru/00ael4b2

49 [Ilen04YHO3EMENBHBIE METAIUIBI — KaJIbLUN U bubmuoreka [IOK
Mar"aui https://m.edsoo.ru/00ael5e8

50 Baxxneiime coeqMHEHNs KaabIHs Bubmzorexa LIOK

A 1 https://m.edsoo.ru/00ael5e8

51 O0001eHre U cUCTEMaTU3ALNS 3HAHUI
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bub6mmoreka [IOK

52 JXKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs 1 https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 mo teme "JKécTkocTh bubnuoreka [IOK
53 N " 1 _
BOJIbI M1 METO/IbI €€ YCTpaHEHUS https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK
o4 Amommtnii 1 https://m.edso0.ru/00aelc64
. bubmuoreka [JOK
55 AmMdoTepHbIE CBOMCTBA OKCHIA U THIPOKCHUIA 1 https://m.edso0.ru/00aec64
bubmuoreka [JOK
56 Keneso 1 https://m.edso0.ru/00ae1d86
57 Oxkcuapl, THAPOKCUIBI U conn kene3a (1) n 1 bubmuoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNEe U CHCTEMATH3aLKs 3HAHUI 1
IIpaktnueckas padora Ne 7. Pemenue
59 3K123H€pI/IMCHTaJIr;)HI)IX 3a51a4 110 TEME 1 bubmoreka [IOK
. https://m.edso0.ru/00ae3de8
«BaxkHelme MeTallIbl ¥ UX COCAUHCHHM
Boruncnenus o ypaBHEHUSIM XUMHUYECKUX
60 peakuuii, eciii OJIMH U3 PEarcHTOB JaH B 1 bubnuoreka [IOK
M30BITKE WU COJICPKUT MPUMECH. BrrunciaeHus https://m.edso00.ru/00ae1750
MacCOBOH JOJIM BBIXOJIA MIPOTYKTA PEaKIIHH
61 O00011IeHrEe U CHCTEMATH3aLKs 3HAHUI 1
62 KonTtponbshast padora Ne4 o reme «Baxneimme 1
METAaJLJIbI U UX COCIUHCHUS
63 BemecTBa 1 MaTrepuansl B MOBCEAHEBHOMN KU3HU 1 bu6mmoreka [JOK
YyesioBeKa https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNE OKPYKAIOIIEH CpeIbl 1 bubmorexa LIOK
https://m.edso0.ru/00ae4270
65 Ponp xumMum B penieHUH SKOJIOTHUECKUX 1 bubnuoreka [IOK
npobsem https://m.edso00.ru/00ae4270
. bu6mmoreka [IOK
66 O00011IeHNE U CUCTEMATU3AIMs 3HAHUM 1 https://m.edsoo.ru/00ae0d0a
bu6mmoreka [JOK
67 Hrorosas konTporLHas pabota 1 https://m.edsoo.ru/00adb33c
68 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 1 bubamorexa LIOK

https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kiacc: 0a30BbIM YpOBEHb: YUEOHUK; 5-€ U3aHue, nepepadboTaHHoe,
8 kimacc/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A. AKoHEepHOE
obmectBo «M3aatenbeTBo «IIpocBemenner»

» Xumust: 9-i1 knacc: 6a30BbIi YPOBEHb: YUEOHUK; S5-€ U3JJaHue, TepepadoTaHHOE,
9 knacc/ I'abpuensa O.C., OctpoymoB W.I'., CnaakoB C.A. AKiinoHepHoe

06HICCTBO «H3paTenbcTBO «HpOCBGHleHI/Ie»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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