IIpunoxenue 1
k mpukasy Nell ot 29.08.2024

MHUHUCTEPCTBO MPOCBEUIEHUA POCCUMACKON ®EJIEPAILIUA
MunucrepcTBo oopazoBanusi Kuposckoii odJiactu
Yunpasiienue o0pazoBaHus aIMUHUCTPANHE MaJIMBIKCKOI0 paiioHa
MKOY OOIII c. Mapu-Manmbix MaaMbkckoro paitona Kuposckoit
od1acTn

YTBEPXJIEHO
MognucaHo undposom
noanucoio: [lesatosa A.B,, Hupexrop MKOY OOIII
JlesatoBa A.B., iMpeKTop anpekTop MKOY OOLL ¢.Mapu-Manmbix
MKOY OOLU c.Mapu- c.Mapu-Manmbix MaIMBDKCKOIO paﬁOHa
Manmbik Manmbli>kckoro Manmbrkckoro paroHa

Kuposckoii ob6mactu

aoHa Knuposckon obnactu  Kuposckoin obnactu
P P A.B./leBsiToBa

[ata: 2024.10.16 20:46:54
0300 Tpukas Nel1 ot 29.08.2024

PABOYASI IPOTPAMMA
(ID 901411)

yueOHOoro npeamera «Xumus. ba3zoBblii ypoBeHb»

U1 oOydaromuxcs 8 — 9 KiaccoB

c.Mapu-Maambrxk 2024



HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpEOOBaHMI K pe3yJibTaTaM OCBOECHHUS OCHOBHOMU
o0pa3zoBaTeIbHOM pOrpaMMBbl OCHOBHOTO o01iero oOpasoBaHus,
npeactaBieHHbIx B I'OC OO0, a takxke Ha ocHOBe (enepanbHON paboueit
MporpaMMbl BOCIIUTAHUS M C YYETOM KOHIEMIMM MPENoJaBaHusl y4eOHOro
npeamera «XuMHs» B 00pa3oBareNbHbIX —opraHusauuax Poccuiickoi
denepauni.

[Iporpamma no xumuu 1aéT MpeACTaBICHHE O LENAX, OOIeld CTpaTeruu
oOy4eHUsl, BOCHHUTAHUS U PaA3BUTUA OOYYAIOUIUXCS CPEACTBAMH Y4eOHOTO
OpelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHUe,
npenycMaTpUBaeT paclpe/iesieHue ero mo kKjiaccam M CTPYKTYpUPOBAaHHE I10
pazzieinaM M TeMaM MPOTpaMMbl MO XUMHUH, OMpPEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEePUCTUKHU CoJIep KaHMsl, PEKOMEHyEMYIO
MOCJICIOBATENIBHOCTh M3YYEHUSI XUMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTHKH Yy4eOHOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEW OO0yYaroluXcs, ONpeaesieT BO3MOXKHOCTA MpeAMeTa Jid
peanu3zanuu TpeOOBaHMM K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTenbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus, a TakKe TpeOOBaHUMN
K pe3ysibTaTaM OOy4YeHHUS XMMHU Ha YpPOBHE IEJIEH H3ydeHHsS MpeaMeTa Hu
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHbHOM JAESTENBHOCTH OOYYarolIerocsi o
OCBOCHHIO YUEOHOTO COJIEP KAHMS.

3HaHWE XUMHUU CIYKUT OCHOBOW JUIsi (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero NpeJCcTaBIeHUl 0 MaTEpUATLHOM €JUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOpMHUPYEMbIE XUMHEN MpPEeICTaBIEHUsI O B3aMMOIIPEBPALICHUIX
SHEPrUu U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEHICHUS INI00ATbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPTreTUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaju3allid BO3MOXKHOCTEH i CaMOpa3BUTUA U
dbopMupoBaHuss KyJbTYpPhl JIMYHOCTH, €€ oOmed u QyHKIHOHAIBHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jarommxcs, HABBIKOB HMX CaMOCTOSITEJIbHOW y4eOHOUW JesSTEIbHOCTH,
HKCIIEPUMEHTATBHBIX M HUCCIEN0BATEIbCKUX YMEHUH, HEOOXOIMUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOMN NEeITeTbHOCTH;

3HAKOMHUT CO CNEeNM(PUKON HAYyIHOTO MBIILIICHHUS, 3aKJIabIBAET OCHOBBI
IIEJIOCTHOTO B3TJsa HA EAMHCTBO TMPUPOJALI M YEJOBEKa, SBISETCSA
OTBETCTBEHHBIM 3TaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

croco0CTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--
HAyYHBIM 3HAHWSIM, K TIPUPOJE, K UEIOBEKY, BHOCHUT CBOM BKJIag B
HKOJIOTHIECKOE 00pa3oBaHUE O0yJAFOIINXCA.

JlanHbIie HampaBJeHUS B OOYYCHUH XUMUU OOECTICUMBAIOTCS CHEIU(UKON
ColepKaHMsl y4eOHOTro TpeAMEeTa, KOTOPbId SABISETCA IEeAaroru4ecku
aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OTPE/ICTIEHHOM JTare
€€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O 0O0IIEro 0Opa3oBaHMsI OPHUEHTUPOBAH
Ha OCBOCHHE OOYYAIONMMHUCS CHCTEMbl TEPBOHAYATBHBIX TOHITHI XUMHH,



OCHOB HEOPraHUYECKOW XMMHHU M HEKOTOPBIX OTACIBHBIX 3HAYUMBIX MOHSITUU
OPraHUYECKOU XUMHUMU.

CrpykTtypa coaepkaHusi IporpaMMBbl 10 XUMUK C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 MojaxoAa K €€ nzyueHuto. CoaepKaHue CKIaJbIBACTCS U3 CUCTEMBbI
MOHATUH O XUMHUYECKOM OJJIEMEHTE U BEIIECTBE W CUCTEMBbI TOHATHH O
xumMudyecko peakuuu. OO 3T CUCTEMBbl CTPYKTYPHO OPraHU30BaHBI IO
MPUHIIMITY TIOCIEIOBATENILHOIO PAa3BUTHS 3HAHUNW HA OCHOBE TEOPETHUECKHUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3axkona J[. M. MeHneneeBa Kak OCHOBHOIO 3aKOHa
XUMUU,

— YYE€HHUS O CTPOCHUHU aTOMA U XUMUUYECKOMN CBSA3U;

— TpeAcTaBiICHUN 00 dIEKTPOJMTHYECKON JUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATEIIBHO OT
OJIHOTO YpOBHS K JIpYyTOMY, BBINOJIHSIS  (DPYHKIMU  OOBSCHEHUS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTUUYECKOTO
MPUMEHEHUSI U TIOJTYUYCHUSI U3y4aEeMbIX BEIIECTB.

OcBoeHHe mporpaMMbl TI0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
NPEJCTABICHUS O XUMHMYECKOM COCTaBISIONICH HAay4YHOW KapTUHBI MHUpA B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO
U METOJIaM MO3HaHMs B Hayke. M3yueHue XUMUM MPOUCXOJIUT C MPUBIICUCHUEM
3HAHMM W3 paHee M3YUYEHHBIX Y4eOHBIX MpeaMeToB: «OKpYKaroMHUid MUDP»,
«buomnorus. 5—7 knaccel» u «dusnka. 7 Kiaccey.

[Ipy wu3yyeHUM XUMHUU TNPOUCXOAUT (HOPMUPOBAHHE 3HAHUA OCHOB
XUMHYECKOM  HAyKM  Kak  00JIaCTM  COBPEMEHHOTO  €CTEeCTBO3HaHMS,
NPaKTUYECKON JESATEIbHOCTH YEJOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJNbTYphl. 3ajlaya y4eOHOro MpeAMeTa COCTOUT B (OPMHPOBAHUU
CHUCTEMBl XMMHYECKHUX 3HAHUM — BAXKHEUIIMX (haKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHUH, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO
XapakTepa, s3blKa HayKd, B IPUOOIICHUH K HAYYHBIM METO/IaM TO3HAHUS MPHU
U3YYCHUH BEIIECTB M XMMHUYECKHX pEakiuii, B (OPMUPOBAHUU U PA3BUTUU
MO3HABATEIbHBIX YMEHUH W WX NPUMEHEHHH B Yy4eOHO-TIO3HABATEIBHOU H
y4eOHO-UCCIEIOBATENbCKON IeATETbHOCTH, OCBOCHHH TMpaBUil 0€30MacHOr0
oOpalleHus ¢ BEIIECTBAMHU B TOBCEAHEBHOM KU3HU.

[Ipy w3ydyeHMM XuUMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
BKHOE 3HAUEHUE MPUOOPENIN TaKUE LEIH, KaK:

— (GOopMHpPOBAaHUE HWHTEIUICKTYallbHO PAa3BUTON JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKH3HU;

— HampaBJICHHOCTh OOy4YeHHsS HAa CHCTEMaTHYEeCKOE TMPUOOIICHHE
O0Oy4JarommXcs K CaMOCTOSITENIPHON MO3HABATEIBHON NESITebHOCTH, HAYYHBIM
METO/IaM TIO3HaHUs, (POPMHUPYIONTUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

—  ofecreyeHue  YCJIOBHIA, CHOCOOCTBYIOIIMX  MPHOOPETEHUIO
OOydJaromMMHCS  OMBbITa  Pa3HOOOPA3HOW  NEATETLHOCTH, TIO3HAHUS W
CaMOITO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIT), MUMEIOIINX
YHHUBEPCAJIBHOE 3HAUYCHUE JIJIS1 PA3JIMYHBIX BUJIOB 1€ TEIbHOCTH;

— (¢dopmupoBaHue 00IIeH (PYHKIUOHATBHOW U €CTECTBEHHO-HAY4YHOMU
rPAMOTHOCTH, B TOM YHUCJIE YMEHUU OOBSACHITH W OLECHHUBATh SIBICHUS



OKPYXAaIOLIEro MUpPA, UCMOJb3ysl 3HAHUS U OIBIT, NOJYYEHHbIEC NPU U3YyYEHUU
XUMHH, TPUMEHATh MX NPU PELIEHUU MpoOJieM B TMOBCEIHEBHOW JKU3HU U
TPYAOBOM AEATEIBHOCTH;

— (opmupoBaHue y OOy4arolUMXCS TyMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSI LEHHOCTH XHWMHUYECKMX 3HAHUN /Ji1 BBIPAOOTKH SKOJOTUYECKU
11e71eco00pa3HOro MOBEICHUS B OBITY W TPYIOBOW JESATEIBHOCTH B IEJISIX
COXPAaHEHHUsI CBOETO 310POBbs U OKPYKAIOLIEW IPUPOIHOU CPEMBI;

— pa3BUTHE MOTHBALUU K OOYyYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHMS OOIIEUEIOBEUYECKUX IIEHHOCTEM,
FOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpoduias U  HANpaBIE€HHOCTH
JanbHeuIero o0yyeHus.

OOmiee 4yMcnO 4YacoB, OTBEACHHBIX JUISI M3YYEHHUS] XMMHU Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kilacce — 68 yacoB
(2 yaca B Hezen0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).

COIAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKHE TOHATHS

[Tpeamer xumuu. Ponb XuMuM B )KM3HU Y€TIOBEKA. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3MUYECKHUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemecTB. [loHATHE 0 MeTOAaX MO3HAHUS B XUMHUU. UHCThIE BENIECTBA U CMECH.
CrniocoObl pa3ziesieHust CMeceil.

ATOMBI U MOJEKYJbl. XUMHUYECKHUE HJIEMEHTh. CUMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpoCcThie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast (opmysna. BameHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHUTENbHAasT aTOMHas Macca.
OtHOcuTenpHasg MOJIEKYJIsIpHasi Macca. MaccoBas A0Ji1 XUMHUYECKOTO 3JIEMEHTA
B COCJIMHEHHH.

KomnuectBo BemectBa. Mons. MonspHas wmacca. Bzaumocssizb
KOJIMYECTBA, MAacChl M YHWCIA CTPYKTYPHBIX €IMHUI] BellecTBa. Pacd€Tsl mo
dbopMynaM XUMHUYECKUX COCTMHEHHM.

@u3znueckue M XUMHUYECKUE SBJICHUA. XHMHYECKas peakuus U eé
OPU3HAKK. 3aKOH COXPAHEHUS MAacChl BEIIECTB. XHMUYECKHE YpaBHEHUS.
Knaccuduxkanus XuMu4ecKkux peakiuil (COeIMHEHNs, pa3I0KeHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMUYECKOW MOCYJ0M, MpaBuiaMu paboThl B TabopaTopun
u mpuémMamMu oOpamieHus C JIabopaTOpHBIM OO0OpYJOBaHUEM, HU3YUYCHHE U
omucanne (HU3NIECKUX CBOUCTB 0Opa3loB HEOPTraHWYECKUX BEIIECTB,
HaOmoaeHne pu3nveckux (TUIaBlieHUE BOCKA, TastHUE JbJa, PaCTUPAaHUE caxapa
B CTYIIKE, KMIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUUYECKUX (TOPEHUE CBEYH,
MPOKAJMBAHUE MEIHOW TMPOBOJOKU, B3aUMOJCICTBHE Mejla C KHUCIOTOM)
SABJICHUHN, HAOMIOJEHUWE U OMNUCAHWE NPU3HAKOB MNPOTEKAHUS XUMUYECKUX
peakiuil (pa3ioKeHue caxapa, B3aUMOJCHCTBUE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3amMoeHCTBHE
xenesa ¢ pactBopoM cou menu (1), n3yuenue cnocoOoB pa3aesneHus cMeceil: ¢
MOMOIIBI0  MarHuTa,  (QUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILISALINA,
xpoMarorpadus, MNPOBEICHHE OYMCTKU IMOBAPEHHOW COJU, HAOMIOJECHUE W
OMHMCaHWE PE3yJIbTATOB MPOBEJCHUS OIbITa, WLUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMsI MacChl, CO3/IaHle MoJIeNIel MOJIeKyY (IIapOCTEPAKHEBBIX ).



BaxxHeililne npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmeck razos. CoctaB Bo3nyxa. Kucimopon — 351eMEHT U ITpoCcToe
BewecTBo. HaxoxxneHue kuciopoaa B Npupoae, (pU3MYECKHEe U XUMUYECKUE
cBoictBa (peakuuu ropenus). Okcuabl. [lpumenenue kucimopona. CrocoOsbl
MOJIYYeHHs] KHUCJIOpoJa B Ja0OpaTOpMM W NOPOMBIIUIEHHOCTH. KpyroBopot
Kuciopozaa B mpupoje. O30H — alIoTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoi 3pPexT XMMUUECKON peakuu, TEPMOXUMUYECKUE YpaBHEHUS,
DK30- M SHAOTEPMHUYECKHE PEAKUMHU. TOIUIMBO: Yrojb M METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHUE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — amemeHT u mpoctoe BewmecTBO. HaxoxkaeHue Bomopona B
npupojse, (¢GU3NYECKUe W XUMHUUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nosryyeHust. Kuciaorsl u conu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHEHUSIM.

®dusznyeckue CcBoOCTBa BOAbl. Boga kak pacTBopuTesb. PacTBOpBL.
HacelllieHHble ¥ HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBasi 1101 BEIIECTBA B pacTBOpe. XHWMHYECKHME CBOMCTBA BOJBI.
OcHoBaHusi. Posib pacTBOpOB B MpUPOAE U B KU3HU uejoBeka. KpyroBopoT
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUYMCTKA MPUPOTHBIX
BOJ.

Knaccuduxanus Heoprannueckux coenuHenuit. Oxcuanl. Kiaccudukarms
OKCHJOB: cojeoOpasyionue (OCHOBHBIE, KHUCJIOTHbIE, amQOTepHbIe) U
Heconeobpasyromue. Homenknarypa oxcunoB. dusmueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanusi. Knaccudukaiuss OCHOBaHHWIA: HIENOYM M HEPACTBOPUMBbIE
ocHoBaHusA. HomeHkiatypa ocHoBaHMil. PU3NUECKHE U XUMUUYECKUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kucinor. @usznueckue
U XUMUYECKHE CBOWCTBA KUCIOT. Panx aktuBHOocTH MmetasuioB H. H. bekerosa.
[TonyuyeHne KUCOT.

Comu. Homenkiatypa coneil. ®PuU3MYECKME M XHMHYECKHE CBOWCTBA
coneu. [Tonydyenue comnen.

I'eneTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTraHUYECKUX COETUHEHHU.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpENEICHUE COAEpKaHUS KHUCIOpOJa B  BO3AYXE,
NoJiydeHue, coOHWpaHue, pacro3HaBaHWE W HU3YYCHHE CBOMCTB KHUCJIOPOJA,
HAOJIIOICHUE  B3aUMOJICMCTBHSI  BEIIECTB C  KHUCIOPOJOM M YCIIOBHUSA
BO3HUKHOBEHUSI M TIpEeKpalleHus TopeHus (Mokapa), O3HAKOMIIEHHUE C
oOpa3liaMi OKCHJIOB M OIIMCAaHWE WX CBOWMCTB, TOJy4YeHUE, COOHUpaHue,
pacro3HaBaHWE M HW3YyYEHHE CBOWCTB BOJIOpOJia (TOpPEHHUE), B3aUMOICHCTBHE
Bojopoza ¢ okcugoM meau (1) (Bo3MoxkHO HCONB30BaHNE BUAEOMATEPUATIOB),
HaOMroIeHNe O0O0pa3IloB BEMIECTB KOJMMYECTBOM | MOJb, HCCIEIOBaHHE
OCOOCHHOCTEH PpPACTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTBIO,
MIPUTOTOBJICHHE PACTBOPOB C OMNPEACIEHHOM MAaCCOBOW JIOJIEW PacCTBOPEHHOTO
BEILIECTBA, B3aUMOJCHCTBUE BOJBI C METaNIaMU (HATPUEM U KaJbIUEM)
(BO3MOKHO MCIOJIb30BAHME BUJIEOMATEPUANIOB), UCCIEJOBAaHUE O00pa3loB
HEOPraHUYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUSs
OKpacKM MHIAMKATOPOB B pacTBOpax KHUCIOT H UIEIOYEH, H3y4YCHUE
B3auMojiercTBusl okcuaa Menu (ll) ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT C
METaJUIAMU, PEaKINI HENTpaIu3alry, MOJTy4YEHHE HEPACTBOPUMBIX OCHOBAaHUH,
BBITCCHEHHE OJHOTO MeETajyla JpPyrMM W3 pacTBOpa COJM, PELICHUE



DKCHEPUMEHTAIBHBIX 3a7a4y IO TeMe «BakHelne KiIacchl HEOPraHUYECKHUX
COCUHECHUIN.

IHepuoanuecknin 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHX
iaemenToB JI. . MengeaeeBa. CtpoeHue atoMoB. XMMHYECKasl CBA3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble MOMBITKH KJIACCU(PUKALMU XUMUYECKHX 3yeMeHTOB. lloHatue o
rpynnax CXOJHBIX 3JEMEHTOB (IIEJOYHbIE U IIEIOYHO3EMEIbHBIE METAILIbI,
raJIoreHbl, MHEPTHBIE Tra3bl). DJIEMEHTbl, KOTOphle 00pa3yloT aMm{QoTepHbIE
OKCHJIbI U TUAPOKCHU/IBI.

ITepnonnueckuit 3akoH. Ilepuoanueckas cucteMa XUMUYECKUX DJIEMEHTOB
H. W. Menneneea. KopoTkonepuoanas u UIMHHONEPUOAHAS (QOPMBI
Ileppuonnueckorr cucremsl xumudeckux ademeHroB JI. WM. Menngeneesa.
Ilepuoapl u rpynnbl. PU3NYECKUH CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB
NEPUOJIA U TPYMIIBI AJIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX saep. M30Tombl. DIEKTPOHBI.
CtpoeHue AIEeKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XUMHUUYECKUX AJIEMEHTOB
ITepuonnueckon cucrtemsl Jl. . Menzaeneesa. XapakTrepucTuka XUMUYECKOTO
3JIEMEHTA 110 ero nosoxxenuro B [lepuoanueckont cucreme /1. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHUSl paJuyca aTOMOB XMMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJITIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue llepumonmnueckoro 3akoHa U llepuonnueckoil  CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB U1l pa3BUTHUS Hayku W npaktuku. J[. 1. MeHneneeB —
YUEHBIA U TpaXkIaHUH.

Xnmuueckass cBa3b. KoBaneHTHas (moisipHas M HENOJSIPHAs) CBS3b.
ONEeKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSA3b.

Crenenp  okuciieHHs. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE — PEAKIUH.
IIpouecchl OKUCIEHUS U BOCCTaHOBIIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3ydyeHue oOpa3lioB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJCHCTBHE
ITMIAPOKCHJA LIMHKA C pacTBOpaMU KHUCJIOT M IIEJIOYEH, NPOBEJCHUE OIIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIMiA
(ropeHue, peakiuy pa3ioKeHus, COSTUHEHUS).

Mescnpeomemmnuwie ceazu

Peanuzanus MeXnpeaMEeTHBIX CBA3€H IIPU M3YYEHMM XHMHH B 8 Kilacce
OCYILIECTBIISIETCSI 4Yepe3 MCIONb30BaHME KaK OOIIMX €CTECTBEHHO-HayYHBIX
NOHATHM, TaK W IOHATUN, SBISIOIIUXCA CHCTEMHBIMU JUI OTIEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI' O 1IUKJIA.

OOmue ecTecTBEHHO-HAay4Hble MOHSTHS: HaydHbIl (akT, THUIOTe3a,
TEOpHUs,, 3aKOH, aHaju3, CHHTE3, KiIaccu(UKaluusi, [EePUOTUIHOCTD,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJIETIMPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusznka: marepusi, atoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHI,
U30TOIIbI, PaAUOAKTUBHOCTH, MOJEKYJa, JJIEKTPUYECKUH 3apsi, BEIECTBO,
TEeN0, 00BEM, arperaTHoe COCTOSIHHE BEIeCTBa, ra3, (U3MYECKUEe BEITUYMHBI,
€AMHUIIBI U3MEPEHHUSI, KOCMOC, IIaHeThl, 3BE€3/bl, CoHIIE.

buonorus: horocunres, apixanue, onocdepa.

I'eorpadusi: armocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIC MOPOIHI,
ITOJIE3HBIE MCKOIAEMBIE, TOIINBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYeCKas peaKkuus

Ilepnonnyecknii 3axoH. [leproandeckas cucreMa XMMUYECKUX 3JIEMEHTOB
J1. 1. MenaeneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB



XUMHYECKHX JJIEMEHTOB NEPBBIX TPEX IMEPUOJOB, Kalus, KAIbLUI U HUX
COCIMHEHUM B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B llepuoauueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHnue BelecTBa: BUAbl XMMUYECKON CBSI3U. THUIBI KPUCTATUIMYECKUX
PELIETOK, 3aBUCMMOCTDh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJIa XUMHYECKOU CBS3H.

Knaccudpukanus u  HOMEHKJIaTypa  HEOPraHMYECKUX  BEIECTB.
XUMHYECKME CBOMCTBA BEIIECTB, OTHOCAIIUXCS K pPa3IMYHbIM Kjaccam
HEOPraHUYECKUX COCIMHEHUM, TCHETUUECKAS CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudpukanus XUMUYECKUX peakIuid MO pa3IMuHbIM Mpu3HakaMm (110
YUCJTy U COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETUIOBOMY d(deKTy,
10 W3MCHEHHUIO CTENCHEM OKHMCJICHUS XHMHUYECKHUX DJIEMEHTOB, IIO
o0paTUMOCTH, TIO0 YYaCTHIO Karajiu3aTtopa). ODK30- M DSHIOTEPMHUYECKHE
peaKIUM, TEPMOXUMUUECKUE YPABHEHMUS.

[TonsitTue o ckopoctu xumuueckoi peakiuu. [loHsTre 060 0OpaTUMBIX U
HEOOpAaTUMBIX  XUMHYECKUX peakiusx. [loHATHE O TOMOTE€HHBIX U
reTeporeHHbIx peaknuax. llonsitue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpHI, BIUSIONIME HA CKOPOCTh XUMHUUYECKOW pEaKIUU HU
MOJIOKEHUE XMMHUYECKOTO PABHOBECHSI.

OKHUCIUTEIFHO-BOCCTAHOBUTEIIBHBIC  PEAKIIMK, DJICKTPOHHBIM  OanaHC
OKUCJIUTEIbHO-BOCCTAHOBUTEIbHOW  peakuuu. CocTaBleHHE  ypaBHEHUMU
OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMHA C HCMHOJIb30BAaHUEM METOoJa
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJIUTHYECKON JIMCCOLIUAIINH. DIIEKTPOJIUTHI u
HEJJIEKTPOJIUThl. KaTnoHbl, aHuMOHBL. MeEXaHu3M AUCCOIMAIMA BEIIECTB C
Pa3IMYHBIMU BUJAMU XUMHYECKOUW cBsi3zu. CTerneHs auccounanuu. CUibHbBIE U
ciabbie SIEKTPOITHUTHI.

Peakiiuu woHHOro oOMeHa. YCIIOBHUS TPOTEKAHUS PEAKIUH HOHHOTO
oOMeHa, TIOJIHBIE M COKpAaIlI€HHbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBAaHWUW M COJICH B CBETE MPEICTABICHUN 00 3JIEKTPOIMTHYCCKON
nucconnanuu. KauecTBeHHbIE peakiud Ha HOHBIL. [IoHATHE O THAPOIN3E COEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHUE C MOJEJISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIIECTB — METAJJIOB U HEeMeTaioB (rpadura U aimMasa), CIOXKHBIX BEIICCTB
(xyopuga HaTpus), WCCICAOBAHME 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOMU
peakiuu  OT  BO3JEHCTBUS  Pa3IMYHBIX  (PAKTOPOB, HCCIICIOBAaHUE
3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpolEecca IUCCOUUAIUAHN KHUCIOT,
iea04eit u coieit (BO3MOXKHO MCIIOJb30BAHKE BHIEO MAaTEPUAJIOB), MPOBEACHUE
ONBITOB, WIIOCTPUPYIOIMIMUX MPU3HAKU MPOTEKAHUS peaklMii HMOHHOTO oOMeHa
(oOpazoBanme ocaaka, BBIJCICHHE Tra3a, oOpa3oBaHUE BObI), OIBITOB,
WUTIOCTPUPYIOIMUX TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN
(ropenwue, peakuuu pa3I0kKEeHUA, COCJIMHECHUA), pacro3HaBaHHUE
HEOPraHWYECKHX BENIECTB C IMOMOIIBI0 KAYECTBEHHBIX pEAKIMid Ha HOHBI,
peIIEHNUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTasjibl M X COeTUHEHUS

OO6mass xapakTepucThka rajoreHoB. OCOOCHHOCTH CTPOSHHS AaTOMOB,
XapakTepHbI€ CTeNeHU okuciaeHus. CTpoeHrue U PuU3NUecKre CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNpUMEpe XJopa
(B3auMOJICCTBHE C MeTalJlaMH, HEMeTajlylaMH, Ieao4aMu). XJI0POBOIAOPO/I.
CosisiHast KMCIIOTa, XUMUYECKHUE CBOMCTBA, MOJyYEHHUE, TpUMEHEeHUE. JlelicTBrE



XJIOpa ¥ XJIOPOBOAOPOJIA HA OPraHU3M 4YeJIOBeKAa. BaxkHeulume XJI0puAbl U UX
HaXOXJEHUE B IPUPOJIE.

O6mass  xapakrepuctuka 31eMeHTOB  VIA-rpynmbel.  OcobeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHbIe CTENEHU OKucieHud. CTpoeHne u Gpuanyeckue
CBOICTBA TPOCTBIX BEHIECTB — KHCIOpoAa M Cepbl. AJIOTPOIHBIC
MOAM(PUKALMY KUCIOPOJa U cepbl. XUMUYECKUe cBoMcTBa cepbl. CepoBOa0pO,
cTpoeHue, ¢u3MUeckue U XUMHYeckue cBoicTBa. OKCHUIBI Cepbl  Kak
MPEACTaBUTENN KUCIOTHBIX OKcuaoB. CepHas KucioTra, (unyeckue W
XUMUYECKHEe CBOMCTBAa (0OIIME Kak TMPENCTaBUTENsl Kjacca KHCIOT U
cnenuduyeckre). XUMUYECKUE PEaKIINH, JeKallhie B OCHOBE MPOMBIIIIEHHOTO
crnocoba moxy4yeHus: cepHoil kucnothl. [Ipumenenue cepnoil kuciotsl. Conu
CCPHOi KHCJIOTBI, Ka4CCTBCHHAs peakius Ha Cyiabdar-uoH. Haxoxaenue cepsl
U €€ coeMHEeHUI B mpupojie. XUMHUYECKOE 3arpsi3HEHUE OKpYKarolleil cpeibl
COEIMHEHUSMH Ccepbl (KHCIOTHBIE JOXKAM, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPALLECHUS.

O6mmas xapakrepuctuka nemMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pHbIE€ CTENEHU OKHUCIEHUA. A30T, pPacCHpOCTpaHEHHE B
npupoje, pu3nueckue U XuMuiecke cBorctra. KpyroBopor a3ora B npupoe.
AMMHaK, ero Gpu3nuecKkue U XUMUYECKUE CBONCTBA, MOJyYeHUE U IPUMEHEHHUE.
Conu amMoHUS, WX (PU3MYECKUE U XUMHUYECKHE CBOWCTBA, NPUMEHCHHE.
KauectBeHHas peakius Ha MOHBI aMMOHHS. A30THas KUCJIOTa, €€ MOJIy4eHHE,
bu3nMvYecKkue W XUMHUYECKHME CBOMCTBa (00mMe Kak TpEeICTaBUTENS Kiacca
KUcHoT U crneuuduueckue). Vcmonap3oBaHne HUTPATOB M COJEH aMMOHHUSI B
KayeCcTBE MHUHEPAJBHBIX YyIO0OpeHH. XUMHUECKOE 3arpsi3HEHHE OKPY Karolen
Cpellbl COeAMHEHUSIMU a30Ta (KUCJIOTHBIE OXK]IU, 3arpSI3HEHUE BO3/1yXa, TOYBBI
u BojoéMoB). Docdop, amnorponubie Mogudukanun dochopa, puznueckue u
xumuyeckue cBorctBa. Oxcun  dochopa (V) u  dochopHas kuciora,
dusznueckre 1 XUMHUECKUE CBOICTBA, nonyueHue. Mcnons3oBanue dpocdaToB B
KayeCTBE MUHEPAIbHBIX YI0OpEHUM.

O6mass  xapaktepuctuka dnemMeHToB  IVA-rpymmel. OcoOGeHHOCTH
CTPOCHUSI aTOMOB, XapaKTEPHbIC CTETICHH OKUCJICHUS. YTJIEpPOJ, ajuIOTPOIHbIC
MoIU(UKALIMK, PACIPOCTPAHEHHUE B TPHUPOAE, (PU3NYECKUE W XUMUYECKHUE
cBoiicTBa. Ancopbuusa. Kpyrosopot yriepoaa B mpupozae. OKCuabl yriiepona,
ux (pusmyeckue U XMMHUYECKUE CBOMCTBA, NCHCTBUE HA >KUBBIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHUE. DKOJOTUYECKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepona (1V), rumoreza rio0aJbHOTO MOTEIUICHHS KJIMMAaTa, MapHUKOBBIMA
addekr. YrompHas Kuciaora M e€ conM, UX (PUIHYECKHE W XHUMHYCCKUC
CBOICTBa, MOJy4YeHUE W MpuMeHeHue. KadecTBeHHas peakius Ha KapOoHAT-
noHbl. Vcmonbp3oBanue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTA U
CEJILCKOM XO3SMCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHWYECKUX BEIIECTBAX KaKk O
COEIMHEHUAX yriepoja (MeTaH, 3TaH, ATWJIEH, alleTWICH, 3TaHOJI, TJIULEPHUH,
yKCycHast kuciorta). llpupoaHble HUCTOYHUKH  YIIIEBOJOPOAOB  (Yroib,
MPUPOAHBIN Ta3, HEPTh), TPOIYKTHI UX MepepadOTKu (OCH3MH), UX POJIb B OBITY
U TpOMbINIIEHHOCTU. [loHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: KUpPaX,
Oenkax, yriaeBoJax — M WX POJIM B )KU3HU 4eloBeKa. MaTepuanbHOE €IUHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCIMHEHUM.

Kpemuuii, ero ¢usnueckue U XUMHUYECKHE CBOWCTBA, MOJYyYECHHE U
npumeHenue. CoenuHeHHs] KpeMHHUs B npupoje. OOmmue npeacTtaBieHus 00
okcuje kpemuus (1V) u kpemHueBoi kuciaore. CUIMKAThI, ©X UCIOJIb30BAHUE B
OBITY, B IPOMBIILICHHOCTU. BaxkHeline cTpouTeabHbIE MaTepralbl: KepaMHKa,



CTEKJIO, IIEMEHT, OE€TOH, kKene300eToH. [Ipobiembl 0€30MacHOTO UCTIOIB30BaHUS
CTPOUTEIBHBIX MATEPHUATIOB B IOBCETHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

U3ydeHue O0Opa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJIIHOU
KHUCJIOTHI, IPOBEJICHUE KAU€CTBEHHBIX PEAKIIUIA HAa XJIOPUI-MOHBI U HAOJIOICHHE
MIPU3HAKOB MX MPOTEKaHUs, OMbITHI, OTpaKAOIINE (PU3NUECKUE U XUMHUYECKUE
CBOMCTBAa TaJOI€HOB U HMX COEAUHEHUH (BO3MOXXHO HCIMOJb30BaHUE
BHUJICOMATEPUATIOB), O3HAKOMJIEHHE C oOpasliamMu XJIOpHUJOoB (TaJOreHUIO0B),
O3HAKOMJICHHME C o0pa3mamMu cepbl U €€ COeIUHEHHSIMU (BO3MOKHO
HCIIOJIb30BaHUE BUJEOMATEpUAIOB), HAOMIOJEHUE Tpolecca OOyrIMBaHUsA
caxapa MoOJ JACHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI, H3y4YCHUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOW  KHCIOTHI, IMPOBEJCHUE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMOJCHUE TpU3HAKa ¢
IPOTEKaHUsI, 03HAKOMJICHHE C (PU3NUECKUMHU CBOMCTBaMU a30Ta, ocdopa u ux
coeMHEHUN (BO3MOXKHO HCIOJB30BaHUE BHUJEOMATEepUaoB), 0Opa3laMu
a30THBIX U (pocPopHBIX YyIO0OpEeHUH, MoTyYeHrue, cCoOOUpanue, pacrio3HaBaHUE U
U3yUYCHUE CBOMCTB aMMHaKa, IMPOBEJACHHWE KAUYECTBEHHBIX pEakKIUMidi Ha HOH
aMmMmoHusi u  (QocdaT-uOH W U3yYEHHWE TNPU3HAKOB UX TPOTEKAHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI C MEAbI0 (BO3MOXXHO
UCIIOJIb30BAHUE BHUJECOMATEPUATIOB), HU3YUYCHUE MOJAEIEH KPUCTALIMUYECKUX
pemérok anMmasza, rpaduta, QyIepeHa, O03HAKOMJICHHE C IPOIIECCOM
a7IcopOLIMKM PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM
IpOTHUBOTa3a, MOJydeHUe, coOMpaHue, pacro3HaBaHUE W HM3YYCHUE CBOMCTB
YIJIEKUCTIOTO Ta3a, IPOBEJCHHE KAaueCTBEHHBIX peakIMii Ha KapOOHAT u
CWIMKAT-UOHBl W HW3yYEHHE NPU3HAKOB HMX IMPOTEKAHUS, O3HAKOMJIEHHE C
OPOIYKIHMEN CHIMKATHON NPOMBIIUIEHHOCTH, PELIEHHUE HKCIEPUMEHTATbHBIX
3a/1a4 1o teMe «BaxkHelnme HeMeTallyIbl U UX COEUHEHHUS».

MeTausbl M UX COeIMHEHUS

OO0mast xapakTepucTUKa XWMHYECKHX OJJIEMEHTOB — METAJUIOB Ha
OCHOBAHUU HX MoJiokeHUd B [lepronnueckoil cucteMe XMMUYECKUX JIIEMEHTOB
JI. . MenneneeBa u cTpoeHuss aToMoB. CTpoeHHe MeTauioB. MeTtaminueckas
CBSA3b U METAJNINYECKasi KPUCTAIUIMYECKAs PEIIETKA. DIEKTPOXUMHUUECKUN P
HanpsOKEHUW MeTauioB. (PU3WYECKME M XHMHUYECKHE CBOWCTBA METAJLJIOB.
OO6mume crocoObl momydeHus: MeTawioB. [loHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CIOCOOBI 3aIMUTHl MX OT Koppo3uu. CmiaBbl (cTanb, YYTYH,
TIOpATIOMUHUHN, OpOH3a) U UX MIPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[[lenoynble  MeTauibl: TOJOXKEHWE B llepuommyeckord  cucrteme
xuMuueckux 35emMeHToB [[. 1. MeHneneeBa, CTpoeHME UX aTOMOB, HAX0XKICHUE
B mpupojie. Puznueckue M XHUMHUYECKHE CBOWMCTBA (Ha MpPUMEpPE HATPUA U
kaust). Okcuabl M THUAPOKCUABI HaTpusi U Kanus. lIpuMeHeHue IIeT0YHbIX
METAJIOB U UX COEUHEHUMU.

[[lesioyHO3EMENBHBIE METAIbl MarHuid W KalbLIMU: TIOJIOKEHUE B
[Tepuonuueckoit cucreme xumuueckux osnemeHTtoB J[. M. Mennaeneena,
CTPOEHME HMX aTOMOB, HaxOXJAeHHE B Ipupoge. Puznyueckne U XUMHUUYECKHE
CBOWMCTBa MarHus W Kalbllud. BakHeline coeauHEeHHs Kaiablius (OKCHI,
TUAPOKCHU], coiin). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHeHHUS.

AnroMuHMN: ToNOKeHuEe B Ilepuonnueckol cucTeME XUMHYECKUX
snementoB JI. M. MeHneneeBa, CTpOCHME aToma, HAXOXKJICHUE B MPHUPOJE.
dusnueckue M XUMHUYECKHE CBOMCTBA amtoMHHHUS. AMQpOTEpHBIE CBOWMCTBA
OKCHJIa M TUAPOKCHUIA ATFOMUHUSL.



Kenezo: nonoxenue B [lepuoanueckoi CUCTEME XUMHYECKUX SJIEMEHTOB
. 1. MenpeneeBa, cTpoeHHE aToMa, HaxoxaeHue B npupone. dusznueckue u
XUMUYECKHe CBOMCTBa »kene3a. Okcunbl, rupokcunbl u conu xeneza (I1) u
xenesa (l1l), ux cocras, cBoiicTBa U MOJTyYCHHUE.

Xumuueckuiit IKCnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMud METAIOB M CIUIaBOB, MX (PU3UUYECKUMHU
CBOMCTBaMH, U3y4Y€HHUE pPE3YyJbTATOB KOPPO3UU METAIOB (BO3MOXKHO
WCIIOJIb30BaHUE BHUJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSL OKCHA
KaJIbIIUS ¥ HATpUsi C BOJOH (BO3MOXKHO HCMOJB30BaHUE BHUACOMATEPHUAIIOB),
HCCJIEI0BAaHUE CBOMCTB )KECTKOM BOJBI, IPOLIECCA TOPEHHUS JKEJIE3a B KUCITOPOAE
(BO3MOKHO HCIIOJIb30BAaHUE BHJICOMATEPHUANIOB), TMPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEAKIIU HAa MOHBI: MAarHUs, KaJIbIIMs, aJJIOMUHUS, [IUHKA, XKeJe3a
(1) wu xene3a (1), memu (IlI), HaOmomEeHHWE | OMHMCAHHE IPOIECCOB
OKpalllMBaHHs IUIAMEHU WOHAMHM HATpHUs, Kalusig W Kaiblus (BO3MOXXHO
UCIIOJIb30BaHUE BHJICOMATEPHANIOB), HCCieAoBaHUE aM(pOTEPHBIX CBOMCTB
TUAPOKCHUAA ATIOMUHUS U TUAPOKCUIA IUHKA, PEIICHUE IKCIEPUMEHTATBHBIX
3a7a4 1o TeMe «BakHene MeTaliabl U UX COCAMHEHUS).

XuMHS U OKpPY:KaLIas cpeaa

BemnectBa m Marepuasbl B MOBCEIHEBHOM >KM3HM 4eyioBeKa. be3omacHoe
UCITOJIb30BaHKUE BEIIECTB U XUMHYECKUX peakiuii B ObIiTy. [lepBas moMornip npu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHUE OKpY Karolel cpeabl (MpeaeabHas J0myCcTuMast
KOHIIeHTpauusi BemiecTB, ganee — I[I[JIK). Ponp xumMum B penieHuu
AKOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3ydeHHre 00pa3oB MaTepHUaNIOB (CTEKIIO, CIIaBbl METAJIJIOB, TTOJTUMEPHbBIE
MaTepHuaJbl).

Mesrcnpeomemmnuwie cea3u

Peanuzanusa mexnpeaMeTHBIX CBS3€H MPU HW3YyYEHHH XMMHUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYUHBIX
NOHATUN, TaK M TOHATUW, SBISIOIIUXCS CUCTEMHBIMH JJI1 OTIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO6mume ecTeCTBEeHHO-HAYYHBIC TIOHATHS: HAyYHbIN (DAKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIaccuPuKauusi, NePUOAUIYHOCTh, HAOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SIBJICHUE, MAapHUKOBBIM
3¢ eKT, TeXHOIOT U, MaTePUAIIBI.

dus3nka: marepusi, atoM, dJIECKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU]I,
M30TOIbI, PaJuOaKTUBHOCTb, MOJIEKYJa, JIEKTPUUYECKUN 3apsii, MPOBOAHUKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€  COCTOSIHME  BeIllecTBa, a3, pacTBOp,  pPacTBOPUMOCTb,
KpUCTAJNIMYECKasi pemETKa, CIUIaBbl, (U3UYECKUE BEIUYHMHBI, EIUHUIIBI
M3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: porocunTes, npixanue, 6uocdepa, 3KOCHUCTEMa, MUHEPATbHBIE
YIO0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATECIIbHBIC BEIIECTBA.

'eorpadusi: armocdepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIC MOPOIBI,
MOJIE3HbIE HCKOTIaeMBbIE, TOTUIUBO, BOJHBIC pPECYPCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JIEATEIbHOCTU B  COOTBETCTBUU C  TPATULIMOHHBIMU
POCCUHUCKUMHU COIMOKYJIBTYPHBIMU U JAYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIaMH U HOPMaMU MOBEJACHUS U CIIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUNA 00 yJarOIIUXCSl.

JIN4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOyYaroNIUXCS
PYKOBOJICTBOBAThCSL CHCTEMOM TMMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
pacuIMpeHue OnbITa ICSITEIHHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuMOTHYECKOr0 BOCIMTAHUS

IIEHHOCTHOTO  OTHOIIEHUSI K  OTEUYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIAUI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyK{d B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHopMalMer O TEPEeaOBBIX JOCTIKECHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBEHHONW XWMHH, 3aWHTCPECOBAHHOCTH B HAy4YHBIX 3HAHHUSAX 00
YCTPOWCTBE MUpa U 0OIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLMAIBHBIX HOpPMax W MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIEHWH B  KOJJIEKTMBE, KOMMYHHMKAaTHUBHOM  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TOJIE3HOM, y4eOHOMCCIIEIOBATENBCKOM, TBOPUECKOW M IPYyruX
BUJIAX JIEATEbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOM JESATEIHHOCTU
IIPU BBIMOJIHEHUU YU€OHBIX, MTO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JJaHUM  YYE€OHBIX  TPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO W  B3aUMOIIOMOIIM B  Tpolecce dAToM  yueOHOM
NEATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE NOBEIAEHUE M IOCTYIIKHM CBOMX
TOBapHUIIEH C MO3ULIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEICTBUH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTaBIISIIOLINE
OCHOBY JIJIsl TOHUMAaHHMsI CYIIIHOCTH HAYYHOW KapTUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSl MPHUPOJIbI, B3aUMOCBSA3IX YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

N03HABAaTEIbHbIE MOTHUBBI, HAllPABJICHHbIE HAa MOJIyY€HUE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOIWMbIe HJisi OOBSCHEHUS HaOII0IaeMbIX MPOILECCOB H
SBJICHUI, TO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIICKOW KYIbTYpHI, B
TOM YHCJE HABBIKOB CaMOCTOSATEIBHON padoThl € Yy4EeOHBIMH TEKCTaMH,
CIIPaBOYHOM  JIUTEpAaTypoM, JIOCTyHNHBIMHM  TEXHHUYECKUMH  CpPEICTBaAMU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYyYEeHHMIO M TIO3HAHWIO, JTIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €camM000Opa3OBaHUIO, IMPOEKTHOW U  HUCCIEA0BATEIbCKON
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH U YPOBHSI 00y4YeHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH 3>KW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO0, YCTAHOBKH Ha 370pOBbIA 00pa3 KM3HHU, OCO3HAHUE MOCIEICTBUN U
HEMPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJICHUS AQJIKOTOMsl, HApPKOTHKOB,



KypeHHUsi), HEOOXOJAMMOCTH COOJIIOACHUS MpaBwil  OE30MaCHOCTH  MpHU
oOpaIieHny ¢ XAMUYSCKUMH BEIIECTBAMH B OBITY M pEaTbHOU KU3HH,

5) Tpy/10BOT0 BOCIIUTAHUSI:

HWHTEpEC K MPaKTUUECKOMY H3Yy4deHHIO mpodeccuil u Tpyna pazaudyHOro
poja, yBaXeHUE K TPYAY U pe3ysibTaTaM TPYAOBOU JEATEIILHOCTH, B TOM YHCIIC
Ha OCHOBE NMPHUMCHCHHS MPEAMETHBIX 3HAHWW MO XUMHUHU, OCO3HAHHBIH BBIOOD
WHJMBUAYabHOW  TPACKTOPUM TMPOAOJDKEHHMS 00pa3oBaHHs C  y4E€TOM
JUYHOCTHBIX HHTEPECOB U CTIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB H
noTpeOHOCTEH, yCremHon npoPecCUOHATBHON IeATebHOCTH U Pa3BUTHS
HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCS B TMPOdeCCHOHATBHOU
cpene;

6) IK0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11e7IecCO00pa3HOe OTHOIIEHUE K TPHUPOJE KaK HUCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAaHUE IIEHHOCTH 370POBOT0O
u Oe3ornacHoro o0pasa JKW3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY U TICUXUYECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOCHUS
npaBui 0€30MacHOTO TOBEJICHMSI MpU padOTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, ITOTy4acMbIC TP U3YYCHUU XUMHH, JUIS
peleHus 3ajay, CBSI3aHHBIX C OKPYXaIIeH MTPUPOIHON cpemou, s
MOBBIIICHUSI YPOBHSI JKOJIOTMYECKOW KYJIBTYpPhl, OCO3HAHHUS TJI00ATBLHOTO
XapakTepa OKOJOTMYECKUX MPOOJIeM U MYTeH HUX PEIICHUS IOCPEICTBOM
METOJIOB XMMHH, SKOJJOTHYECKOT'O MBIIIICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM
B MTO3HABATENbHON, KOMMYHHUKATUBHON U COIIMAIbHON TIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocrtaBe meTampeIMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYMMbIC IS
dbopMUpOBaHUS MHPOBO33PEHHUS OOIICHAYYHbIE TOHITHS (3aKOH, TEOpHs,
NPUHIIMI, TUIMOTE3a, (aKT, CHCTeMa, NPOIECC, AKCIEPUMEHT U JPYToe.),
KOTOpBIE HCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax u
MO3BOJISIOT HAa OCHOBE 3HAHMA W3 OTHUX MPEeAMETOB  (OopMUPOBATH
NpEe/ICTaBlIieHne O I[EJOCTHOM HayyHOW KapTHMHE MHpa, U YHUBEpCAIbHBIC
yueOHbIe JeHicTBUs (TMO3HABATEIbHbIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIC),
KOTOpBhIE 00€cTeunBarOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIHLHOMY
TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOU 1eITeTbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUJICHUS TPH OCBOCHUU
3HAHWI: PACKPBIBATH CMBICT XUMHUYECKUX TOHITHH (BBIIEISATh UX XapaKTePHBIC
MPU3HAKH, YCTAHABIUBATH B3aUMOCBS3h C IPYTUMU MMOHATHUSIMH ), UICTIOJB30BATh
MOHATHS TSI OOBSICHEHUS OTACIBbHBIX (PAKTOB U SBJICHUM, BRIOMPATh OCHOBAHUS
U KpUTEpUH [JIs KIAacCU(UKAIIMM XWMHUYECKHX BEIIECTB U XHUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CICACTBEHHBIC CBA3U MEXIY OOBEKTaMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE DPACCYXACHUS (MHIYKTUBHBIE, NETyKTHUBHBIC,
10 aHAJIOTHH), JACJIaTh BEIBOJBI U 3aKITFOUCHUS;

YMEHHE TPUMEHATh B TMPOIECCEe MMO3HAHMUS TOHATUS (TPEeIMETHBIE W
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbIE B
XAMHH, TPeoOpa3oBhIBATh IMIUPOKO TPUMEHSIEMBbIE B XHMHH MOJICIbHBIC
MPEACTaBICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4ecKas opmyia
1 ypaBHEHUE XUMHUYECKON pPEaKIMH — MPHU PENICHUH y4eOHO-TIO3HABATEITLHBIX
3amady, C y4€TOM OTUX MOJEIBHBIX TPEJACTAaBICHUN  BBISABIATH |
XapaKTepu30BaTh CYIIECTBEHHbIE TPHU3HAKH HM3y4aeMbIX OOBEKTOB —
XAMHYECKUX  BEMIECTB W  XHMHYECKUX pEaKIMi, BBIIBIATH  OOIIHE



3aKOHOMEPHOCTH, TPUUYMHHO-CIEJCTBEHHBIC CBSI3M W TNPOTHUBOPEUUS] B
M3y4aeMbIX MPoIleccax U sIBICHUSX.

Bba3oBble nccienoBaresibCKue 1eiicTBUS:

yYMEHHUE HUCTIO0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TAKXKE B KAayeCTBE OCHOBBI MJi1 (hOPMUPOBAHUS THUIMOTE3BI IO
MIPOBEPKE MPABIWILHOCTU BBICKA3bIBAEMBIX CY)XICHUH;

npuoOpeTeHne ONbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEJICHUIO
YUYCHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOJI01aTh 3a XOJIOM Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 PE3YNbTaT, POPMYIUpPOBATH 0000IIEHUS
Y BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJIeJIaHHOM padoTe.

Pab6ora ¢ undgopmaumeii:

yMeHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IUYHBIX BHUJAOB M (OPM MPEACTABICHUSA, TMOIY4aeMYI) M3 DPa3HbBIX
UCTOYHUKOB (HAYy4YHO-TIOMYJISIPHAsI JIMTEpaTypa XUMHYECKOrO COJIepIKaAHUS,
CripaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHUYECKU OICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHUE TIPUMEHSTh Pa3IMYHbIe METObI U 3aMPOCHI MIPU MTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U TTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETCHHE OTIBbITA
B 00JIACTH HUCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM,
OBJIQJICHUE KYJBTYPOW aKTHMBHOTO WCIIOJIB30BaHUS PA3IMYHBIX IMOMCKOBBIX
CHUCTEM, CaMOCTOATEIILHO BBIOMpATh ONTUMAIBHYI (OpPMY MpECTaBICHUS
uHbOpMAIMK U WUTIOCTPUPOBATH PEIIaeMble 3a7aud HECIONKHBIMU CXEMaMH,
auarpaMMaMmu, IpyrumMu popMamu rpaduku U UX KOMOUHAIUSIMU;

yMEHHE HCIOJIb30BaTh M AaHAJIM3UPOBATh B TIpolecce YyuyeOHOU W
UCCJIEA0BATENBCKON JEeATENbHOCTU UH(pOpMAIIIIO 0 BIIMSTHUU
IPOMBIIIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOIHON CPEIBI.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHS 3a/laBaThb BOMNPOCHI (B Xoj€ auanora u (WiM) IUCKYCCHHU) IO
CYIIECTBY 0OCyXJaemMoil TeMmbl, (POPMYJIUPOBATH CBOU MPEIIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE pE3yJbTaThl I[O3HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MNPE3CHTALMIO
pPE3yNbTATOB  BBIMOJHEHUS XHMHUUYECKOTO JKCIEpUMEHTa (J1abopaTOpHOTO
OTIbITA, JIA0OPATOPHON PAOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YIE€OHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  JIESITENBHOCTH TMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJEM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB U COTIACOBAHUS
mo3unuii  (0OCyXaeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC  IIITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, OMpelesieHue KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHUe).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIEC Y4eOHbIE 1elCTBHSA:

YMEHUE CaMOCTOSITEIBHO OMPEAENSATh LENH JAEATeIbHOCTH, MIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
TeSITENBHOCTD, BHIOMPATh HanOoJee 3 PEeKTUBHBIC CTIOCOOBI PEIICHHS YIeOHBIX
Y MO3HABaTENbHBIX 3a/la4, CaMOCTOSITEILHO COCTAaBJISATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 3aJlaHUM C YYETOM
MOJIyYEHHUS HOBBIX 3HAHUN 00 M3ydyaeMbIX 00BEKTaX — BELIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBHME MOJYYEHHOI'O pe3yJbTaTa 3asBICHHON 1EIU, YMEHUE



WCMOJIb30BATh W aHAJU3UPOBATh KOHTEKCTBI, NPEAJaracMble B YCIOBHH
3aJJaHU M.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIep>KaHMsl, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueil mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYUYalOIIMMUCSA HaydyHbIC 3HAHUS, YMEHHUS U CIIOCOOBI
NeUCTBUM, crneuuuyeckue sl TpeAMETHONM o0macTu «XuMuUs», BUIBI
JNEATENBHOCTA IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro HMHTEPIpPETALNH,
peoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOydenusi B 8 kijacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTh Y OOYHAIOITUXCST YMEHUM:

® PACKpBIBATh CMBICIT OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpPOIHASE U HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJIIpHAsT Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas
Macca, MaccoBas JOJs XHUMHUYECKOTO »JJEMEHTa B COECIUHEHUH,
MOJSIDHBIH ~ 00BEM, OKCH/I, KHUCJIOTA, OCHOBAaHME, COJIb,
3JIEKTPOOTPULIATENLHOCTD, CTENICHb OKUCICHUS, XUMUUYECKas PEaKIIUs,
KJ1accu(puKaIus peakiuii: peakiuy COeTMHEHUS, PeaKIIuy Pa3ioKeHHUs,
peaKIuu 3aMeleHus, Peakiuu OOMEHa, 3K30- U DHJIOTEPMUUYECKHUE
peakIuu, TeroBoi d(PeKT peakiuu, Sapo aTomMa, JICKTPOHHBINA CIIOM
aTomMa, aToMHas oOpOuTagb, pagdyc aToMa, XUMHUYECKas CBS3b,
NoJIsipHAsE U HEMOJIApHAsT KOBAJICHTHAsl CBsA3b, MOHHAsl CBS3b, MOH,
KaTHOH, AHWUOH, pPACTBOpP, MaccoBas JOJs BellecTBa (MPOIEHTHAas
KOHLIEHTpAlIMsl) B paCTBOPE;

® JWUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHWUYECKUX IOHATUU H
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHNUU BEILIECTB U UX MIPEBPALICHUN;

® WCIIOJIb30BaTh XHMMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (POpMyIl
BEILIECTB U YPABHEHUM XUMUUYECKUX PEAKLINM;

® ONpelnensiTh  BAJICHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCIMHEHUSX, CTENEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApHBIX
COCMHECHUAX, NPUHAIJICKHOCTh BEILIECTB K OIPEACIEHHOMY KIaccy
COeIMHEHUN 1O (QopmyliaM, BUJ XUMHUUYECKOW CBSI3M (KOBAJICHTHAS U
MOHHAs1) B HEOPTaHUYECKUX COEUHEHHUSIX;

e packpeiBaTh cMbica Ilepuoguueckoro 3akona JI. U. Menngeneesa:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT UX NOJI0KeHUA B [lepuoanueckon cucreme,
3aKOHOB COXPAHEHUsI MACChl BELIECTB, IMOCTOSHCTBA COCTABa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

® ONUCHIBaTh W XapakTepu3oBaTh TadaMuHylo Gopmy Ilepuoamueckoii
CHCTEMbl XHMHUYECKUX DJJIEMEHTOB: pa3iauyaTh IIOHATUS «TJIaBHasd
noarpymnmna (A-rpymnma)» u «modounas noarpymnma (b-rpymma)y», mabie
1 OOJIBIITNE TIEPUOJIBI, COOTHOCUTH 0003HAYCHHSI, KOTOPhIE UMEIOTCS B
tabmune «llepmonmdeckas cucteMa XHMHYECKHX diemeHtoB J[. H.
MenzaeneeBay € YHCIOBBIMHA XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsaja  sapa, oOllee 4Yucio
AJIEKTPOHOB U PACHPEACIICHUE UX MO AIEKTPOHHBIM CIIOSIM);

e KimaccuPpUIMPOBATh  XWMHUYECKHE  DJIIEMEHTBI,  HEOPTraHUYECKUE
BEIECTBA, XMMUYECKHUE PEAKINU (II0 YUCITY U COCTAaBYy YYaCTBYIOIIUX B
peaKIuu BeleCTB, MO TeIIOBOMY 3 (ekTy);



K

XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX ~ KJIACCOB,  NOATBEpXkAas  ONUCAaHWE  NpUMEpaMu
MOJICKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;
MIPOTrHO3UPOBATh CBOMCTBA BEUIECTB B  3aBUCUMOCTH OT HX
KayeCTBEHHOI'O COCTaBa, BO3MOXHOCTH NPOTEKAHUS XUMUYECKUX
IpEeBpaIleHU B Pa3IMYHBIX YCIOBUAX;

BBIUUCISATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYI0 M MOJIIPHYIO MacChl
BEUIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO »3JIeMeHTa 1o (opmyie
COCIMHEHHS, MacCOBYIO [OJII0 BEILIECTBA B pPacTBOpE, IPOBOIUTH
PacYETHI 10 YPABHEHUIO XUMUYECKOU pPEaKIIUH;

NPUMEHSATh OCHOBHBIC OIEpAIlMA MBICIUTEILHON JEATENbHOCTH —
aHanM3 M CHHTE3, CpaBHEHHE, 0000lIeHHe, CHUCTeMaTH3aluIo,
KJIacCU(UKAINIO, BBISBICHUE MPUYUHHO-CIICJACTBEHHBIX CBS3CH — JIA
M3yYeHUs CBOWCTB BEIIECTB W XUMHUYECKHX PEaKIUi, €CTECTBEHHO-
Hay4yHble  METOJbl  MO3HaHUS —  HaONIOJEeHHe, HU3MEpPEHHE,
MO/JICTHPOBAHKE, YKCIIEPUMEHT (peaibHBIN U MBICIICHHBIH);

cleoBaTh MpaBWiaM  TOJb30BaHUS  XUMHYECKOW TMOCYyIOH |
nabopaTopHbiM O0OpYAOBaHHEM, a TakXKe IMpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIHMSIMH TIO BBITIOJTHCHHIO
1a00paTOPHBIX XUMHMUYECKUX OIMBITOB MO TMOJYYEHUIO U COOMpPaHUIO
razo00pasHbIX BEIIECTB (BOZOPOJA M KHCIOPOJa), MPUTOTOBICHHIO
pacTBOpPOB C  OMNpeNeNEHHOM MaccoBOM J10Jell  pacTBOPEHHOIO
BEIIECTBA, IJIAHUPOBATh M MPOBOJUTH XMMHUYECKHE dKCIIEPUMEHTHI I10
pacmo3HaBaHUIO PACTBOPOB MIEJOYEH U  KHUCIOT C  TOMOIIBIO
UHIUKATOPOB (JTakMyc, heHodTanenH, METUIOPAHXK U JIpyTHe).

KOHIly 00yueHusi B 9 KJjacce TpEIMETHBIE pe3yJbTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSATUH: XUMUYECKUN
AJIEMEHT, aTOM, MOJIeKyJla, MOH, KaTHOH, aHMOH, MPOCTOE BEIIECTBO,
CJIOHO€ BEIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIHLHOCTD, CTENECHb
OKHUCJICHHS, XUMHUYECKas peaklus, XUMHYecKass CBs3b, TEIUIOBOM
addekT peakuuu, MOIb, MOJSPHBIH 00BEM, pacTBOp, SJICKTPOIUTHI,
HERJICKTPOJIUTHI, IEKTPOIUTHUECKAsT TUCCOIUAIUS, PEAKIIUd HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOEe paBHOBECHE, OOpaTUMBIE H
HEoOpaTUMBIE PEAKIINH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH,
OKHUCJIMTENb, BOCCTAHOBUTEIb, OKUCJICHHE U  BOCCTAHOBIICHUE,
ajuoTponusi, amMQpOTEpPHOCTh, XUMHUYECKass CBS3b (KOBaJEHTHa,
WOHHAs, METa/UNINYeCcKasi), KpHUCTAIUIMYECKass pemeTka, KOppo3us
METAJIOB, CIUIaBbl, CKOPOCTh XHWMHUYECKOW pEaKIUH, TMPeAeTbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHATHNH U
NPUMEHSTH TH MOHSATHS MPU ONMMCAHUH BEIIECTB M UX MPEBPAICHU;
UCIIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY IS COCTaBICHHS (OpPMYII
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

OTpENENsITh BaJIGHTHOCTh W  CTEMEHb OKHUCJICHHS XUMUYECKHUX
AJIEMEHTOB B COCIWHEHUSAX pa3IMYHOTO COCTaBa, MPUHAIJIC)KHOCTH
BEIIECTB K OMNpPEACIEHHOMY KIIACCy COEAMHEHHWH 1Mo (opMyliaM, BUT
XAMHYECKOW CBSI3M (KOBAJICHTHAs, WOHHAs, METAUIMYECKas) B
HEOPTaHWYECKUX COCTUHEHUSAX, 3apsi HOHA TI0O XUMHUYECKOr (opmyie,
XapakTep Cpeabl B BOJHBIX PACTBOPAaX HEOPTAaHUYECKUX COCTUHEHUH,
TUT KPUCTAIUTMIECKON PEMIETKH KOHKPETHOTO BEIIECTBA;



packpbiBaTh cMbIci Ilepuognueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IMOHMMAaHWE: OMHUCHIBATH U XapaKTepU30BaTh
Tabnuunyo Gopmy [lepuoanyeckoit CUCTEMBI XUMUUYECKUX DJIEMEHTOB:
pasznuyarh MOHATHUS «TJaBHas noArpynna (A-rpynmna)» U «noOodHas
noarpynna (b-rpymnma)», manabie u OOJbIIME TEPUOJBI, COOTHOCUTH
0003HayeHusl, KOTOPhIE HUMEIOTCS B NEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX
AJIEMEHTOB (COCTaB M 3apsj sapa, o0OIlee YUCIO JJICKTPOHOB H
pacrpenielieHue UX IO DJJICKTPOHHBIM CJI0sIM), OOBSICHATH OOIIUE
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB JIEMEHTOB U UX COCAMHEHUN B
npeaesiax MajblX MEePUOJIOB U TJIAaBHBIX MOATPYMI C YYETOM CTPOCHUS
WX aTOMOB;

KIacCU(PUIIUPOBATh ~ XUMUUYECKHUE  DJIEMEHTBhI, = HEOPTraHUYECKHE
BEIECTBA, XMMUYECKHUE PEaKINU (II0 YUCTY U COCTAaBY YYaCTBYIOIIUX B
peakluy BEUIeCTB, MO TEIJIOBOMY 3(PQeKTy, M0 M3MEHEHUIO CTerneHen
OKHCJICHUS] XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIHUE U CHEIU(PUISCKUE XUMHYECKUE
CBOMCTBAa TMPOCTHIX W CIOXKHBIX BEIIECTB, MOATBEPXKAasi OIMKMCAHUE
npuMepaMu MOJICKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIni;

COCTaBIIATh YPAaBHEHUS DJEKTPOJUTUYECKOW JUCCOLMALUUA KHUCIIOT,
mieJioueid W CcoJiel, MOJHbIE M COKpall€HHbIE YPaBHEHUS peaKIui
MOHHOTO  OOMEHa, YpaBHEHHUS  peaKkIui,  IOJATBEPKIAIOIINX
CYIIIECTBOBAHUE T€HETHUECKOW CBA3U MEX]y BEIIECTBAMH Pa3IUYHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTb OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMA
MIOCPEJICTBOM COCTaBIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKIni;
IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHUS,
BO3MOXKHOCTHU TMPOTEKAHUS XMMHUYECKHX IPEBPAIICHUN B PazIUYHBIX
YCIOBUSX;

BBIUUCTSITH OTHOCHUTEIbHYI0O MOJEKYISPHYI0O M MOJIAPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COCIMHEHUS, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOpE, MPOBOIUTH
pacy€Thl IO YpaBHEHUIO XUMUYECKOM peaKIny;

coONoaTh  TpaBWiIa  TOJIB30BAaHHMS  XUMHYECKOW  TOCYJAOM W
1abopaTopHBIM O00OpYAOBaHHWEM, a TaKXKe IIpaBWja oOOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKUHUSIMU TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMONYYCHUIO U COOMpPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKHUCIIOTO rasa);

OPOBOJIUTh  PEAKLHH, TOJATBEPKIAIOIINE KAueCTBEHHBI COCTaB
pPa3IMYHBIX BELIECTB: pPAaclO3HAaBaTh OMNBITHBIM NYTEM XJIOPUA-,
Opomun-, wuomun-, kKapbonar-, Qocdar-, cunukar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHHMSI U MOHBI M3YYEHHBIX METaJUIOB,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPTraHUYECKUX BEIIECTB;
IPUMEHATH OCHOBHBIE OIEPALIMK MBICIIUTEIHHON €SI TENbHOCTH —
aHaJIHM3 ¥ CUHTE3, CpaBHEHHE, 0000IIeHNE, CHCTEMAaTH3AIUIO,
BBISIBIICHUE IPUYUHHO-CIIEICTBEHHBIX CBSI3€H — J1JIsl U3Y4YEHUS] CBOWCTB
BEILECTB U XUMUYECKUX PEAKIIHi, ECTECTBEHHO-HAYUHbIE METO/IbI
MO3HAHUS — HAOIIOJIEHNE, U3MEPEHNE, MOJICTUPOBAHUE, IKCIIEPUMEHT
(peanbHbIN U MBICIICHHBIN).



KiaruyeBble BocnuTaTe/IbHbIE 3agavdan.
B nampuonu4ecKkom socnumariuu.

- BOCIIMTAaHUE YBAXXCHUS K NOCTMKEHUSIM Haen Ponunael — Poccun B Hayke,
TE€XHOJIOTHUSX B MPOIILIOM U COBPEMEHHOCTH;
B sxonocuueckom socnumanuu:

- BOCIIUTAHNE TTOHUMAaHUs 3HAYCHUS U TJI00ATBHOTO XapaKTepa dKOJIOTHISCKUX
npoOJIeM, MMyTeH UX PEIICHMS], 3HAYCHHS YKOJIOTHICCKOUN KYJIBTYPHI YCJIOBEKa,
00I11eCTBa;



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
HaumenoBanue KoaudecTBOo yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbl padoTbI padoThI
Paszgea 1. IlepBoHavajibHble XUMHYECKHE MIOHATUSA
XUMHSA — BakHas
11 00J1aCTh €CTeCTBO3HAHUS . 5 bubnuorexa [JOK
' U [IPAKTHYECKOU https://m.edso0.ru/7f41837¢c
JESITEILHOCTH YEJI0BEKA
19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
' peaKkiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4eCKNX BellecTB
51 Bosznyx. Kucnopoa. 6 bubnuoreka [JOK
' ITousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
Boaopon. [Tonsitue o bubnuoreka [JOK
2.2 8 1
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopbl. 5 1 1 bu6mmoreka [JOK
' [Tousitre 00 OCHOBAHUIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KI1aCChI
bu6mmoreka [JOK
2.4 HEOPraHNYeCKUX 11 1 1

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c
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Hroro no pazneny 30

Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummnieckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
bu6moreka [IOK
3.1 XHUMHUYECKUX DIIEMEHTOB 7
https://m.edsoo.ru/7f41837¢
. . Menneneena.
Crpoenue aToMa
Xumudaeckas CBsI3b.
3.9 OKuCIUTENHHO- 3 bu6moreka [IOK
' BOCCTaHOBHTEJILHBIE https://m.edsoo.ru/7f41837¢
peakiuu
TToro 1o pasier 15 bu6moreka [IOK
pasieity https://m.edso0.ru/7f41837c
O06o00meHre U CHCTEMAaTH3aIIHS 3 bubnuorexa [JOK
3HAHUU https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO 68
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9 KUIIACC

HaumenoBanue

KoaunuecTBO 4acoB

Ne DJIeKTpOHHbIe (LN (PPOBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmbl padoThI padoTsI
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
[ToBTOpEHUE M
11 yrayOneHue 3HaHUH . 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcCHOBHEIE
1.2 3aKOHOMEDPHOCTH 4 bubmorexa LOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEAKITUI
DJIEKTPOJIUTHYECKAS
JIACCOITHAITHS. bubnuorexa [JOK
1.3 8 1 1 )
XUMUYECKUE PEaKINU B https://m.edso0.ru/7f41a636
pacTBopax
Htoro 1o paszeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO1as xapakTepuCTHKa
P P bubmuoreka [JOK
2.1 XAMHYECKUX 3JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst
OO0111ast XapaKTepUCTHKA
B P P bubmuoreka [JOK
2.2 XUMHYECKUX DJIEMEHTOB 6

VIA-rpynnsl. Cepa u eé

https://m.edsoo.ru/7f41a636
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COCIMHEHUS
OOmast xapakTepuCcTUKa
53 XUMHUYECKHX JIEMEHTOB 5 bu6mmoreka [IOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX COeTMHCHHUS
OO01as XxapakTeprucTUKa
XUMUYECKUX DJIEMEHTOB Eub 110K
nonoreka
2.4 IVA- .Y
rp}:HHH frepoi 8 https://m.edsoo0.ru/7f41a636
KpEMHUH U HX
COCTMHECHUS
Hroro mo pazgeny 25
Pa3znen 3. Merajuibl M UX COeTUHEHUS
31 OOGmue cBoicTBa 4 bubnuorexa [JOK
' METAILIOB https://m.edso0.ru/7f41a636
3. Baxneiimne MmeTaibl 1 16 bubnuorexa [JOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Htoro 1o paszeny 20
Pasznen 4. Xumusi v oOKpy:Kaomas cpeaa
41 BemmecTBa u Mmarepuarel B 3 bubnuoreka [JOK
' JKU3HU YeJIOBEKa https://m.edso0.ru/7f41a636
Utoro no pazneny 3
O6o0061eHre u cucTeMaTu3amus 3 bubnuoreka [JOK
3HAHUU https://m.edsoo.ru/7f41a636



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