MyHununajibHoe KajeHHoe 00meotpazoBaTeibHOe YIpeKIeHne
«Ymanuesckas cpeauss obmeodpazopareasuas mroaa nvenn X.A.Hajeesa»

359402, Pecniyommka Kanmeikus, Caprninnckuit paiion, ¢. Ymaunneso, yi1.Jlennna, 3
Ten.: (84741)36146, E-mail: yman rk@mail.ru

Pacemorpeno Coraacosano
[Teparornyeckum CoseroM 3am.mupextopa no YBP §
u@zﬁ ~ _[E.C.ApHaepa/
[Tporokon Ne 2 A%
ot «29» 08. 2023r ot «29» 08.2023r.
PABOYAS ITPOI'PAMMA
(ID 418927)

yueOHoro npeamera «Xumus. bazoBblil ypoBeHb)

Ju1s oOyuarommxcs 8 — 9 KiraccoB




INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOIO O0OIIEro oOpa3oBaHUS
COCTaBJICHA HA OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBE (QenepanbHON pabodeid MpoOTrpaMMbl
BOCITUTAHUS U C YYETOM KOHIEMIIUHU MPEnoaaBaHusi yaeOHOTo npeameTa « XuMus»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoii denepannm.

[Iporpamma 1o XuMUM HAET TPEACTABICHHE O LENAX, OOUIeH CTpareruu
oOy4yeHHsi, BOCHHUTAHUS ¥ PA3BUTHUA OOYYaAIOIIUXCSA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHABJIMBAET o0s13aTeNbHOE IpEAMETHOE COZIepKaHue,
peaycMaTpUBaeT pAacCIpeleieHue €ro Mo KilaccaM M CTPYKTYpHUPOBAaHUE 10
pazienaM M TeMaM IMPOrpaMMbl IO XUMHUHU, OMNPEACTSeT KOJUYECTBEHHBIE M
KaueCTBEHHbIC XapaKTEePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEI0BAaTEIbHOCTh  U3YYEHHUS] XUMHU C YUYE€TOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOrOo IMpollecca, BO3PACTHBIX
O0COOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH IpeaMera IS
peanuzanu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKkKe TPEOOBAaHUN K
pe3yibTaTamM 00y4YeHUs XUMUW Ha YPOBHE IIeJIeH M3YUYeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENBLHON JEATEIbHOCTH O00ydYaroumerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMUs.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMUPOBAHMS MUPOBO33PEHUS
0o0yyaroIierocs, ero MpeACTaBICHUN O MaTEepUaIbHOM E€IUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUpPYEMble XHMHEW MPEJCTABICHUS O B3aWMOIPEBPAIICHUIX
PHEPTrUU M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHHS TI00albHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS UEJIOBEUECTBA — CBHIPbEBOM, SHEPrETUUYECKOU,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

N3ydyenne xumun:

CIIOCOOCTBYET  pealM3alid  BO3MOXXHOCTEH  JIII  CaMOpa3BUTUS |
dbopMupOBaHUS KYJIbTYPhI JUYHOCTH, €€ 00I1IeH U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
00yyaromuxcsi, HaBBIKOB WX CaMOCTOSATENbHOW y4eOHOW  JesATeTbHOCTH,
HKCIEPUMEHTAIbHBIX M HCCIIEIOBATENbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KM3HH, TaK U B MPOHECCHOHAIIBHON JIEITCIIHHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €MHCTBO MPUPOBI U YETIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUY €CTECTBEHHO--HAYYHOU TPAMOTHOCTH O0YJAFOIINXCS;



cioco0CTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOUICHHSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEITIOBEKY, BHOCUT CBOM BKJIaJl B SKOJIOTHUYECKOE
00pa3oBaHUE O0YYArOITUXCSI.

JlanHple HampaBiieHHs B OOYy4YEHMM XHMHUHM OOECHEYMBAIOTCS CHelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOpPbIM  ABISIETCS  NEeJaroruyecku
aJIalTHPOBAHHBIM OTpa)kKeHWEM 0a30BOM HAYKH XMMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1IIero 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHME OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHATUNA XUMHUH, OCHOB
HEOPraHMYECKOM XHUMHM U HEKOTOPBIX OTJEIBHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMUH.

CtpykTypa copepKaHus MPOTPaMMBI IO XMMHUHU CPOPMHUPOBAHA HA OCHOBE
CHUCTEMHOro mnoaxoja k e€ uzyudeHuro. ColepxaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUI O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI OHATUI O XUMUYECKON
peakuuu. OOe 3THU CHCTEMBI CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHITY
NIOCJIEOBATENIBHOTO Pa3BUTHUS 3HAHUII HA OCHOBE TEOPETHYECKUX MPEICTABICHUI
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHUS O CTPOECHUHU aTOMa U XUMUYECKOM CBA3H;

— TMpeacTaBleHUNd 00 AIEKTPOJUTUUYECKON JIHUCCOLUMAlMU BEIIECTB B
pacTBOpax.

Teopernuecknue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATENIBHO OT OJHOTO
YPOBHSL K JIpyrOMY, BBITIONHSSA (DPYHKIUM OOBSCHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS W BO3MOXHOCTEH MPAKTHYECKOrO0 MPUMEHEHHUS U MOJyYEHHS
M3Yy4aeMbIX BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEICTABIICHUS O XUMUYECKOM COCTABISIONIEH HAyYHOU KapTUHBI MUpPA B JIOTHKE
e€ CHCTEeMHOW MpUPOJbl, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHUIO H
MeTOoJaM MO3HaHUSI B Hayke. M3yueHue XMMUU MOPOUCXOAUT C MNPUBJICUCHUEM
3HAHUM W3 paHee W3YUYEHHBIX Y4eOHBIX TpeaMeToB: «OKpYKaMMiA MUDPY,
«buonorus. 5-7 kiacce» U «Pu3nKa. 7 KIacey.

[Ipy wu3yyeHUH XUMHUH TPOUCXOAUT (POPMHPOBAHUE 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATENbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amaua y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHCTEMbl XUMHUYECKHUX
3HAHUN — Ba)xKHEHUIIMX (PAKTOB, MOHATHUNA, 3aKOHOB M TEOPETUYECKUX IMOJTOKEHUH,
JOCTYIIHBIX O00OOIIEHHIT MHMPOBO33PEHUYECKOIO XapakTepa, sfA3blKa HAayKH, B



OpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TIPU H3YyYCHUU BEIIECTB U
XUMUYECKUX PEaKIui, B HOPMUPOBAHUH M PA3BUTUHU MO3HABATEILHBIX YMEHUN U
WX TPUMEHEHUH B Y4YEOHO-TIO3HABATEIPHOM M Yy4EOHO-HCCIIEI0BATEIHCKON
NEATENHbHOCTH, OCBOCHHM TPAaBMJI 0O€30MacHOTO OOpalieHuss ¢ BEHIECTBAMH B
MMOBCEHEBHOM JKU3HU.

[Ipy M3y4eHUH XMMUU Ha YPOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHMs BaXKHOE
3HaUYCHUE MPUOOPENH TaKue IeNH, KaK:

— (dopMHUpOBaHHE WHTCIICKTYaIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIbBHOMY TMPUHSTHIO PEIICHUH,
CITOCOOHOM aIaNTUPOBATHLCS K OBICTPO MEHSIOIITUMCS YCIOBUSM JKU3HU,

—  HaNpaBJICHHOCTh OOYyYCHHS Ha  CHCTEMAaTHYECKOEC IPUOOIICHUE
oOydJaronmxcsi K CaMOCTOSATEIbHON IMO3HABATENILHON NIEATETbHOCTH, HAyYHBIM
MeToJaM IO03HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH,

— o0ecIieueHUE YCI0BUM, CITIOCOOCTBYIOMINUX MPHUOOPETCHHIO 00YYarOIIUMUCS
OTBITAa Pa3HOOOPA3HOW NESITEIHPHOCTH, TO3HAHMS M CAaMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIINM), UMEIOIINX YHHBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB ICATCILHOCTH;

— ¢opmupoBanue oO0mEeH QYyHKIHMOHAIPHOM W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMCHHHA OOBSCHITH W OIICHUBATH SBICHUS
OKPY’KaIOIIEr0 MHpA, WCIOJIB3Yysl 3HAHWUS W ONBIT, MOJYYCHHBIC MPU HU3YUCHUHU
XUMUHU, TPUMEHATh UX TPU PEIICHUH MpoOJieM B TMOBCETHEBHOW KU3HU U
TPY/AOBOM JIEATEIIbHOCTH;

— ¢opMmupoBaHHEe Yy OOYyYaOIMMUXCA TYMAHHUCTHYCCKUX OTHOIICHHA,
MOHUMAHUSl 1EHHOCTH XUMHUYECKUX 3HAHUWU I BBIPAOOTKH DKOJIOTHUYECKH
IEJIECO00Pa3HOr0 TMOBEJICHUS B OBITY W TPYMOBOH JEATCILHOCTH B IIEJIAX
COXpaHEHUS CBOETO 3JI0POBbS M OKPYKAIOIICH PUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCTIIMTAHUIO Ha OCHOBE YCBOCHHS  OOIIECYECIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(MHIIS M HAMPABICHHOCTH MaTbHEHIIIETO
00yueHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3Y4YEHUS XHUMHH Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanusi, coctaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJleno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XUMHS B CHCTEME HayK.
Tena u BemecTBa. PU3NWUYECKHUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BelecTB. [loHsATHE O MeToAax MO3HaHMS B XUMHUU. UMCThIE BEUIECTBA U CMECH.
Crioco0nI pa3zesneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE 3JeMEHTbl. CHMBOJBI XUMHUUYECKUX
aeMeHTOB. [IpocThie U ClIOkKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmysna. BajaeHTHOCTb aTOMOB XHUMHYECKUX SJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHAas —Macca.
OtHOcHUTENbHAS MOJIEKYJIsIpHAg mMacca. MaccoBas 1071 XUMMHAYECKOTO 3JIEMEHTa B
COEIMHECHUM.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMocBs3b KOJIMYECTBA,
MacCchl M 4YHCJIa CTPYKTYPHBIX €AMHHI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTMHEHUH.

du3nuecKkre U XMMHUUYECKHUE SIBJICHUS. XUMHUUECKasl peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUUeckue ypaBHeHus. Knaccudukarms
XUMUYECKUX PEaKIuil (COeTUHEHNs, Pa3I0KEHUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHU MOCYI0M, mpaBWjiaMu paboThl B Ja0OpaTOpUU U
npuéMaMu 0oOpallleHus ¢ JIabopaTOPHBIM O0OPY/IOBAHUEM, U3YUYCHUE U OMHCAHUE
bu3nUeCKNX CBOWCTB O0pa3IlOB HEOPTaHWYECKHX BEIIECTB, HAOIIOJCHUE
dbusnueckux (TJIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTHUPAHHUE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCAlMsS BOAbI) U XUMHUYECKUX (FOPEHHE CBEYHU, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0ICHUE U
OMHUCAaHUE TPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxKeHUue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUE THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMoJIeiCTBHE XKele3a ¢ pacTBopoM cosu meau (11),
M3YUEHHUE CIOCOOOB pa3/ICICHUs CMECEH: ¢ MOMOIIbI0 MarHurta, (QpuibTpoBaHUE,
BBITIApUBAaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeeHUE OYUCTKU MOBAPEHHOU
coiv, HaOJIOJICHWE W  ONHCaHWE  PE3yJbTaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MACChl, CO3JaHUE MOJENeld MOJIEKYJI
(I1apocTepKHEBBIX).

Ba:kHeililue npeacTaBuTe/ I HEOPraHMYECKHUX BelllECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — ameMeHT U mpoctoe
BemecTBO. HaxoxmeHue kucimopoma B Tpupojae, (U3HUECKHE W XHUMHYECCKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzapl. [Ipumenenne kucimopona. CrocoObl



MOJIYYCHHSI KUCTopoAa B JabOpaTopud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aioTponHas MOAU(PUKAIINS KUCIOPOIaA.

TernoBoit 3h(dEeKT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE pEaKUuu. TOIUIMBO: yrojb M METaH. 3arpsA3HEHUE
BO3/lyXa, YCWJICHHE TapHUKOBOro 3¢ dexra, pa3pyiieHue 030HOBOrO CJIOS.

Bonopon — snemeHT m mpocrtoe BemecTBo. Haxoxxnenue Bogopona B
npupoae, GU3MYECKHE ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOObI
noyuyeHus. KucinoTsl u comnu.

MosnsipHabiii 00BEM ra3oB. Pacy€Thl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojga kak pactBoputTenb. PacTBOpHI.
HacpllieHHbIE ¥ HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10Ji4 BelllecTBa B pacTBOpe. XMMHUECKUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pacTtBOpoB B Ipupoze U B KH3HU 4esioBeKa. KpyroBopor BoAbl B MpPUPOJE.
3arpsi3HEeHHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenunenuit. Oxcuanl. Kiaccudukanus
OKCHJIOB:  cosieoOpasyionue  (OCHOBHBIC, KHCJIOTHBIE, aM{(OTEepHBIE) U
HeconeoOpasyromue. HomeHnknarypa okcuaoB. Duznueckue U XUMHYECKUE
cBoMCTBa OKCHAOB. [loiryueHre OKCUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknatypa ocHoBaHHMW. PU3MYECKHE M XHUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinoT. Ousznueckue u
XAMHUYECKUE CBOMCTBa KHUCIOT. Psn aktuBHOoctM MmetayuioB H. H. bekerosa.
ITony4yeHue KUCIOT.

Conu. Homenknatypa cosieil. @U3nyeckue U XMMHYECKUE CBOMCTBA COJE.
[lonydenue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COJAEpKaHUs KUCIOpOAa B BO3yX€, MTOIYyUYEHHE,
coOupanue, pacro3HaBaHWE W W3YYCHHE CBOWCTB KHCJIOPOJa, HAOIIOJCHUE
B3aMMOJICMCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
npeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHWE C oOpa3luaMu OKCHUIOB U
ONMHMCaHUE HX CBOMCTB, MOJyuYeHHUE, COOMpaHUE, paClO3HABaHHE U HU3YUYEHUE
CBOWCTB BOJIOpOjaa (TOpeHHe), B3auMMOjcHcTBrEe Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUACOMATEPHAIIOB), HAOIIOJACHHE OOpPA3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHONM PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICVCTBUE BOJBI C METaNIaMU
(HaTpyieM ©  KaJibllieM) (BO3MOXHO HCIOJb30BAaHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBAaHUE O0pa3OB HEOPraHWYECKUX BELIECTB PAa3IUYHBIX KJIACCOB,
HAOJIIOICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiicTBus oxcuga menu (I1) ¢ pacTtBopoM cepHON KHUCTOTHI,
KHCIIOT C METajulaMH, PEaKUUi HEeUTpaln3aluy, IOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJIa IPYyTMM K3 PacTBOpa COJM, PELICHUE
ADKCIEPUMEHTANIBHBIX 3a/lad N0 TeMe «BaKHEeWIIne KIIACChl HEOPraHUYECKHUX
COCAMHEHUID.

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHUYECKHX
yiemenToB JI. HU. MenaeneeBa. Crpoenne aTomMoB. XHMMHYECKas CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KIACCH(DUKAIIMN XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPhIE 00pa3yloT aM(pOTEPHbIE OKCHJIbI
Y TUJPOKCUJBI.

[lepnonnueckuii 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepwomnas ©  JUIMHHONEpPUOAHAs  (OPMBI
[Tepuoguueckout cucrtembl xumuueckux 3nemMeHToB [l. M. Menneneea. [leprobl
u rpynnbl. DOuU3nUecKUl CMBICI IOPAAKOBOIO HOMEpA, HOMEPOB IIEpUOaA HU
TPYMIIBI AJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX saep. M3otonsl. Onexktponsl. CtpoeHue
DJIEKTPOHHBIX ~ 000J0YeK aToMOB TepBbIX 20 XMMHYECKHUX  DBJIEMEHTOB
[Tepuognueckout cucremnl . M. MenneneeBa. XapakT€pUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro noJiokeHuro B [lepuonuueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJhyca aTOMOB XWMHUYECKHUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYNIaM U NEPUOAAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB I pa3BUTUsA Hayku W Ipaktuku. [[. WM. MenneneeB — y4€Hbl U
rpakJaHUH.

Xumuyeckass CBsi3b. KoBajlieHTHast (TMOJIIpHAsT YW HEMOJISIPHAsl)) CBS3b.
DNEeKTPOOTPUIATEILHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHud. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporecchl OKUCIEHNS U BOCCTaHOBIEHNA. OKUCIUTEIN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BELIECTB METANIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUIPOKCUAA LHMHKA C pPAacTBOPAaMH KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3ioKeHUsI, COSUHEHU).

Mexcnpeomemunie ceasu



Peanmu3anpsa MeXnpeIMETHBIX CBS3€W INPU W3YYEHHM XMMHM B 8 KJlacce
OCYIIECTBIISIETCS Yepe3 MCIOJB30BaHUE KaK OOIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK WU MOHATUM, SBJISIOIIUXCS CUCTEMHBIMH ISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO6mre ecTecTBEHHO--HAYUYHbIE TTOHATHS: HAy4YHBIM (pakT, rUroTesa, Teopus,
3aKOH, AaHalu3, CHHTe3, KiIaccuuKalus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHUE.

dusuka: marepusi, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOMbI, PAANOAKTUBHOCTh, MOJICKYJa, AJEKTPUYECKUN 3apsl, BEUIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIUYHUHBI, €TUHUIIBI
HM3MEpEeHUs1, KOCMOC, TIJIaHeThl, 3BE3/1b1, COJIHIIE.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIC IOPOIHI,
MOJIE3HBIE UCKOTIA€MbI€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUusi

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucteMa XUMHUYECKUX 3J1IeMeHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHUHM CBOWMCTB
XMMHUYECKUX JJEMEHTOB TMEPBBIX TPEX TMEPHONOB, KaIMs, KaJdblUs MU UX
COCIMHEHU B COOTBETCTBMHU C IIOJIOKEHHEM 3JIEMEHTOB B Illeproanueckoit
CHCTEME U CTPOCHHEM MX aTOMOB.

CtpoeHue BelIecTBa: BUJBI XUMHYECKOW CBA3U. THUMBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3U.

Krnaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYCCKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCSA K pPa3IMYHBIM KjJaccaM HEOPTaHUYECKUX
COCIMHCHU, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanys XuMUIECKUX peakIuid Mo pa3IMuHbIM MpHu3HaKaM (110 YUCITY
W COCTaBy YYacTBYIOUIMX B PEAKIHUH BEIIECTB, MO TEIJIOBOMY 3(dQeKTy, Mo
W3MEHECHHUIO CTEMECHEH OKUCJICHUS XHMHYECKHX 3JIEMEHTOB, MO 0OpaTUMOCTH, IO
YY4aCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUCCKHE
YpaBHEHUS.

[Tonsatne o ckopoctu XuMuUuyeckor peakiuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsITHE O TOMOTE€HHBIX M TeTEPOTCHHBIX
peakuusax. [lonarue o katanusze. [loHsITHE O XMMHYECKOM paBHOBECHHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XHWMHUYECKOW PEAKIMU M IIOJIO)KEHHE XHUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJIEKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOM pEaKIvu. CocraBneHnue YPaBHEHUM



OKHCIIUTENIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMi C  HCIOJb30BAHUEM  METOJa
AJIIEKTPOHHOTO OanaHca.

Teopust ANEKTPONUTUUECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katuonsl, annoHbl. MexaHU3M JUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMuueckoit cBsa3u. Crenenp qucconuan. CUibHbIC U CIA0bIe DJIEKTPOJIUTHI.

Peakiiun nonHoro oOMeHa. Y cioBusi MPOTEKAHUS peaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAallléHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBoiCTBAa KHCIOT,
OCHOBaHMM W coJeil B CBeTe MPEACTaBICHUH 00 3ICKTPOIUTHUECKON
nvcconmannu. KadecTBeHHbIE peakiui Ha MOHBI. [IoHATHE O TUAPOIIU3E COTIEH.

Xumuueckuii IKcnepumenn:

O3HAKOMJICHHE C MOJENISIMU KPUCTAIUIMYECKUX PEUIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJUIOB W HEMETAUIOoB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), MCCIEOBAaHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON peakiuu
OT BO3JICUCTBUS Pa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DJICKTPONPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpollecca JUCCOIMALMU KHUCIOT, IIEIOYEed U  COJIeH
(BO3MOXKHO  HCHOJIb30BAHHE BHUJACO MAaTepualoB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  TPOTEKaHMs]  Peakuid  HOHHOTO  OoOMeHa
(oOpa3oBaHue ocajaka, BbIJIEJIEHUE Ta3a, OO0pa3oBaHUWE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pa3ioKeHUs, COSUHEHHUs), pacliO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEaKIMid Ha HOHBI, pEUICHUe
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HeMeTa/iibl U MX coeIMHEHU S

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKkTepHbIEe cTeneHu okucieHus. CTpoeHne n (PU3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHMHYECKHE CBOWCTBA HA IpUMEpPE  XJopa
(B3aUMOJICHICTBHME C MeETAJJIaMH, HEMETaJIaMH, IeJo4YaMu). XJIOPOBOJOPO/I.
CongHasi KMCIIOTa, XMMHUYECKUE CBOICTBA, MOJIydY€HHE, NpUMEHEeHue. JlelicTBue
XJOpa M XJIOPOBOJOPOAA HAa OpPraHU3M YEJIOBEKa. BakHeWlne XJIOpUIbl U HX
HaX0XJICHUE B IIPUPOJIE.

Oo6mas xapaktepuctuka ameMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeNeHH OKucieHus. CTpoeHue M (PU3MYECKUE CBOWMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U Cephbl. AJIIOTPOITHbIE MOAU(PUKAIIUN KUCIOPOIa
u cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOa0OpoJ, cTpoeHue, GU3NYECKUEe U
XuMH4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME W XUMHUYECKHME CBOMcTBa (oOmue Kak
MpeACTaBUTENS KJlacca KHUCIOT U crneruduueckue). XUMUYECKHE peakIuu,
JeXanMe B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYyYeHUsI CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit kucnoThl. CoaM CEpHON KUCIOTHI, KAYECTBEHHAs! peaKIvs Ha



cynedar-uon. Haxoxzaenue ceppl M €€ COCIMHEHUN B MPUPOJE. XUMHUYECKOE
3arpsA3HEHHE OKPYXKAIOMIEH Ccpeabl COCAUHEHUSIMU Cepbl (KUCJIOTHBIE JOXIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OOmas xapakrtepuctuka 3aeMeHTOB VA-rpymnmbl. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHUS. A30T, paclpOCTPAHEHHE B MPHUPOJIE,
(du3nueckre U XUMHYECKHe cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
dbu3nueckre U XUMUYECKHE CBOMCTBA, MOMydYeHue u npuMeHerune. Com aMMOHHS,
ux pU3NUecKre U XMMUYECKHEe CBOWMCTBA, MpUuMeHeHre. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KUCJOTa, €€ ToyuyeHue, (PU3nYecKue M XUMHUYECKHE
cBOMcTBa (0OIIME Kak MPEACTaBUTENSl Kiacca KHUCIOT U crnenuduyueckue).
Hcnonp30BaHMEe HUTPATOB M COJEd aMMOHHS B KAyeCTBE MHHEPAIbHBIX
yno0peHuii. XuMHUYeCKOe 3arpsi3sHEHUE OKPYIKaIOIIel Cpeibl COSTMHEHUSIMHU a30Ta
(KUCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
ajutoTpornHbie Mogudukanuu QGocdopa, GuznUeckue M XUMHUYECKHE CBOWCTBA.
Oxkcua gocdopa (V) u pochopHas kuciora, puznueckue 1 XuMUUECKUE CBOMCTRA,
nosyuerue. Mcmonas3oBanne GocdaroB B Ka4yeCcTBE MUHEPAIBHBIX YI0OpEHUN.

Ob6mas xapakrepuctuka sneMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCJIECHHUS.  YIJIEpoA,  aJJIOTPOIHBIE
MoAu(pUKALIUKM, pACIpPOCTpaHEHHE B TpuUpoje, (uU3nUeckue U XUMHUUYECKHE
cBoricTBa. Ancopouusi. Kpyroopot yriaepona B npuponae. OKcuabl yriaepoja, ux
dbusnueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHUE. DKOJOTUYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a riaoGaqbHOrO TOTEIUVICHUS KiUMaTa, MapHUKOBBIN
addext. YronpHas Kuciaotra v €€ coyiv, X PU3NUecKue U XUMHUYECKUE CBOICTBA,
noixyuyeHue u npuMeHenwe. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHauagbHbBIE MTOHITHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSAUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHas KUCIIOTA).
[TpupogHbie WMCTOYHUKK YTIIEBOJAOPOAOB (yrojib, NPHUPOAHBIA Ta3, HE(DTH),
NPOAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIICHHOCTH.
[TonsaTHE O OMONOTMYECKH BaXKHBIX BEIIECTBAX: KHUPaX, OCIKaxX, YIJIeBoAaX — U UX
poiii B OKM3HM UeloBeKka. MarepuaqbHO€ €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

Kpemnuii, ero ¢usumyeckue W XUMHYECKHE CBONCTBA, IOJyYEHUE H
npumeHeHue. CoenuHeHus KpemMHHs B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemaust (IV) u kpemuueBoi kucnore. CWIMKAThl, X WCIOJIb30BaHUEC B
ObITY, B MPOMBIIUICHHOCTU. BakHelIne CTpouTeIbHbIE MaTepHUallbl: KEepaMUKa,



CTEKJIO, LIEMEHT, 0eToH, xkene300eToH. [Ipobiembl 6€30MacHOr0 UCIOIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3YyUeHHE 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSIHOM KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TIPOTEKaHMs, OMBITHI, OTpaKarolue (PU3NUYECKUE M XUMUYECKHE CBOWMCTBA
rajoreHOoB M HUX COEJUHEHHI (BO3MOXKHO MCIOJIb30BAHUE BHIEOMATEPHAIIOB),
O3HAKOMJIEHHE C 00pa3lamMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCAUHECHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpUATIOB), HAOIOCHUE Tpollecca OOyIIIMBaHUS caxapa Mo JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKHX CBOMCTB
pa30aBIEHHON CEPHOU KUCIIOTHI, MPOBECHNE KAaUeCTBEHHOW peaKIny Ha Cybdar-
WOH M HaOJIOJIeHHWEe TpHU3HaKa €€ MPOTEKaHHUs, O3HAKOMJIEHHE C (U3HMUYECKUMU
cBocTBaMH a3oTa, (ochopa M HX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BHJIEOMATEpUANIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX yAOOpPEHUM, MOIyUYEHUE,
coOupanue, pacro3HaBaHWE€ ¥ U3YYCHHUE CBOWCTB aMMHaKa, TMPOBEJCHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U (ochaT-uoH U U3yueHHE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHOW a30THOW KUCJIOTHI C MENIBIO
(BO3MOKHO MCTIOJIb30BAHUE BHJICOMATEPHUAIIOB), M3y4YCHUE MoJenen
KPUCTANIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiuiepeHa, O3HAKOMJIEHUE C
MPOILIECCOM  aACOPOLMHM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojydeHue, coOupaHue, pacro3HaBaHUE M HU3y4YEHUE
CBOMCTB YIJICKHUCIIOTO Trasa, MPOBEICHUE KAYECTBEHHBIX PEaKlMii Ha KapOOHAT U
CUJIMKAT-UOHbl U H3YyYCHHE TPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHene HEMETAIUTBI U UX COCTMHEHUSD.

MeTaaibl 4 MX coeTMHEHUSI

OO6m1as XxapakTepUCTUKa XUMMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
uxX MnoJiokeHus B llepuogmueckod cucreme xXumuyeckux osiemeHtos [J[. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTayindeckasi CBs3b U
METAJUIMYECKAs] ~ KpHUCTAJUIMYECKass  pem€TKa.  ODJNEKTPOXUMUYECKUH  pAll
HarnpspbKeHu MeTtamuioB. dusnueckue U XUMHUUYECKUE CBOMCTBA MeTaylioB. O01ue
crocoObl ToyueHus: meTtamwioB. [IOHSITHE O KOPpPO3UHM METaJIOB, OCHOBHBIC
CrocoObl 3amuThl WX OT Koppo3uu. CraBbl (CTallb, YYTyH, JIOPaTIOMUHUU,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIIIIEHHOCTH.

[llenounsle MeTabl: nosnoxkeHue B llepuognueckon cucreme XUMHYECKUX
anemeHToB JI. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJECHUE B NPUPOJE.
dusnyueckre U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUabl U



TUOPOKCUABl HaTpus MW Kanusa. [IpuMeHeHrne IIEeNOYHBIX METAUIOB U UX
COCMHEHUH.

[[lennoyHO3€MENbHBIE METAJUIBI MAarHUil M KaJbIMH: TIOJIOKEHHE B
[Tepuoguueckout cucreMe xumuueckux dneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3nUeCKue U1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxnelmume coequHeHus] Kalblus (OKCHUI, THAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CTIOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: TIoJiokeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. U. MenzaeneeBa, CTpoeHUE aToma, HaxOXIAeHHUE B Ipupone. Pusnuyeckue U
XUMUYECKHE CBOMCTBA allOMUHHSI. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCHIA
AITFOMUHUSL.

Keneso: monoxenue B [lepuoandyeckoi cUCTEME XMMHUYECKUX 3JI€MEHTOB /1.
N. MeHneneeBa, CTpOEHHE aTOMa, HaXOXJeHUE B mnpupoae. dusznueckue u
XUMHUYECKHEe CBOMCTRBA xkene3a. OKCUIbI, THAPOKCUIBI U coin kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMi METAJIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, U3YUYEHHE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
Kb W HaTpus C BOJOM (BO3MOXKHO HCIOJIL30BaHUE BHJICOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB XECTKOM BOJIbI, IPOLIECCA TOPEHHUS KEJIE3a B KUCIOPOJIE
(BO3MOYKHO  HCMOJIb30BAHUE  BUJIEOMATEPUANIOB), IPU3HAKOB  IPOTEKAHUS
KAQYECTBEHHBIX PEAaKIMi HAa WOHBI: MarHus, KaJblUs, AIIOMUHUA, IMHKA, JKeJie3a
(1) u xenesa (111), meau (1), HaOMIOACHKME W ONMCAHUE MPOILIECCOB OKPAITMBAHMS
IJJaMEHH MOHAaMU HATpus, Kalusl U Kaiablusd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIeIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA ATTFOMUHUS
Y TUJIPOKCUJA IMHKA, PEUICHUE DKCIIEPUMEHTAJIbHBIX 3a/]1a4 110 TeMe «BakHeunmue
METaJUIbl U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM XHU3HM YEIOBEKa. be3omacHoe
WCIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momomuib mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYKawIleh cpeabl (MpeaenbHas IOMyCTUMAast
KOHLEHTpalus BeulecTs, nainee — [1/IK). Ponb xuMuu B pemieHnn 3KOJ0ruyecKux
mpooIeM.

Xumuueckuii Ikcnepumenm:

H3yueHHe oOpasIloB MaTepuajioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHaibl).

Meosicnpedmemmuuwie céasu



Peanmu3annsa MeXnpeIMETHBIX CBSI3€M INpU WM3YYEHHMM XMMHM B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJb30BaHUWE KaK OOIIMX eCTECTBEHHO-HAYUYHBIX
HNOHATUMN, TaK U MOHATUH, SIBJISIOIINXCS CUCTEMHBIMH ISl OTAEJIbHBIX MIPEIMETOB
€CTECTBEHHO--Hay4YHOT0 LIMKJIA.

OO1Ke ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAY4YHBIM (DaKkT, rumoresa, 3aKoOH,
TEOpUs, aHalu3, CHUHTE3, KIacCUPUKaLUsg, MEePUOJUYHOCTb, HAOIIOEHNUE,
JKCIIEPUMEHT, MOJCIIMPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IAaPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePUAIIBI.

®duzuka: MarTepusi, aToM, OBJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TONbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsjl, MPOBOJHHKH,
NOJYIPOBOJHUKH, JUDJEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, €IWHUIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpagus: armocdepa, ruapocdepa, MUHEPaTbl, TOPHBIE MOPOJBL,
M0JIE3HbIE NCKOIIaeMbl€, TOILIIMBO, BOJHbBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHMsl JOCTHTAIOTCS B X0J€ OOYy4YeHHS XMMHH B €JUHCTBE Y4eOHOU u
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUICKUMU
COITMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMH, TNPUHSITHIMU B
o0lllecTBE TMpaBWIaMU M HOPMaMU TMOBEACHUS M CIOCOOCTBYIOT IpollieccaM
CaMOIIO3HAaHUs, CAMOPA3BUTHUS U COLIMAIM3ALNUN 00yYarOIIUXCSL.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaroOlIUXCS
PYKOBOJICTBOBATbCA CHCTEMON TO3WTHBHBIX LIEHHOCTHBIX OPUEHTAUUW H
paclIMpeHue OMbITA ICSITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) mnaTpHOTHYECKOT0 BOCITUTAHUSI:

LIEHHOCTHOI'0 OTHOILLIECHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPHUYECKOMY
U HAaydyHOMY HACJEOUI0, TMOHUMAHUS 3HAYECHHS XUMHUUYECKON HAyKH B JKU3HU
COBPEMEHHOT'0 OOIIECTBa, CIIOCOOHOCTHU BIAJETh JOCTOBEpHOU WH(OpMaimeit o
MEPEJOBbIX JOCTUKEHUSAX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMAax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOW, TBOPYECKOM M JAPYTHX  BHJAAX
JESTETHHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIHLHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHUIO
W B3aUMOIIOMOIIM B TIpOIlECCE HATOW Y4YEOHOM JESITEIHbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJCHHE M TIOCTYNIKA CBOMX TOBAPHUILEH C TO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHUsSI CYIIHOCTH HAyYHOW KapTHHBI MHpA, TPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIE MOTHBBI, HAIPABJIICHHBIC HA TOJIy4YE€HHWE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOJUMBIC IJi1 OOBSCHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUU,
MO3HABATEIbHOM, MH(GOPMALMOHHOW M YHUTATEIbCKON KYIbTYpPbl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITENIbHOM palOThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYpOl, IOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYUYEHHUI0 U [O03HAHHIO, JH0O03HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  €aMOOOpa30BaHHUIO, MPOEKTHOM UM HMCCIEI0BATEIbCKON
NEeSATENbHOCTH, K OCO3HAHHOMY BbIOOPY HANpPAaBJIEHHOCTH M YPOBHS OOy4YeHUS B
JanbHEHIIeM;

4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME IICHHOCTHU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HENPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHHS alKOT0JIsl, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOJIIOJICHUS] TMpaBWil OE30MacCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMHU BEUIECTBAMH B ObITY U pealbHOM KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3YUEHHUIO Ipodeccuil u Tpya pa3iIuyHoro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TpPYIJOBOHW [IEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUsS TPEAMETHbIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP
WH/IMBU1yaJIbHOM TPAeKTOPUH MPOJOJKEHHsI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCUOHANBHON ASSITENIBbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a1allTUPOBATHCA B MPO(PECCUOHANIBHON CPEIE;

6) IK0JIOrHYECKOro BOCIIMTAHMSA:

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K MPHUPOJIE KaK MCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHKUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKoMy M TICHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIOICHMUS
npaBui 6€30MaCHOT0 MOBEACHUS MPU PadOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIIMX 3I0POBBIO U )KM3HU JIOJEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMHUHU, IS
penieHus 3a/1a4, CBA3aHHbBIX C OKPYKAKOLIEH IPUPOJHON CPEIOH, I NOBBIIICHUS
YPOBHSL  3KOJOTHMYECKOW KYyJIbTYpbhl, OCO3HaHUS TIJ00AJIBHOTO  XapakTepa
HKOJIOTUYECKUX MpOoOJIeM M NMyTeH HMX pElIeHHs MOCPEACTBOM METOIOB XMMMHH,
HKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBAThCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM U COIMAILHOM MPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeTranpeaMETHBIX PE3YJNbTATOB BBIACISAIOT 3HAYUMbIE JUIS
(GopMupOBaHHsS MHUPOBO33PEHHUs OOIIEHAYy4YHblE MOHATHS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JAPYTOe.), KOTOPbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUUM M3 3TUX MPEAMETOB (HOPMUPOBATH IMPEACTABICHHE O IETOCTHOMN



HAyYHOW KapTHMHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (IT03HABATEIILHEIC,
KOMMYHUKATHBHBIC, PETYJISITHBHBIE), KOTOpPhIE 0OECIEeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO M OCYUIIECTBICHHUIO y4eOHOM
NEeATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCATbHBbIE YYeOHbIe 1eHCTBUS

ba3oBble 1ornueckue AefcTBU:

YMEHHUSI HKCIMOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS TP OCBOCHUH
3HaHWI: pacKphIBaTh CMBICT XUMHUYECKUX MOHSTHM (BBIIETSATh UX XapaKTEpHbIC
MPU3HAKU, YCTaHABJIMBAaTh B3aUMOCBS3b C JIPYTUMHU TOHSITHUSMH), HCIOJIH30BaTh
MOHATHUS JJIs1 OOBACHEHUS OTNIENbHBIX (PAKTOB U SIBJICHUI, BHIOUpPATh OCHOBAHUSI U
KPUTEPHUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHABIMBATh MPUUUHHO-CIIEACTBEHHBIC CBS3M MEXKIAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUUECKHE pACCYyX ACHUS (MHIYKTUBHBIEC, ACNYKTUBHBIC, 10 aHAJIOTHUHN),
JieaTh BBIBOJIBI U 3aKJIIOUCHUSI;

YMEHHUE TMPUMEHSATH B TIPOIECCE€ TNO3HAHMUS MOHATUS (TIPEAMETHBIE W
METaInpeIMETHbIE), CAMBOJINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ JJIEMEHTa), XUMHUYeckas (opMyna U ypaBHEHHUE
XUMHUYECKON peaklnuu — MPU PelIeHUH Yy4yeOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB M XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3UM U
MPOTUBOPEUMS B U3yUaeMbIX MIPOIECCaX U SBJICHUSIX.

Ba3oBble ncciaenoBare/ibCKue 1eiicTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHWSA, a TaKK€ B KA4eCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0JoIaTh 3a XOJOM Ipolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €T0 Pe3ysbTar, (OPMYITHUPOBATH 0000IIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABIISATh OTUET
0 MpoJieJaHHOM pabdoTe.

Pa6ora ¢ unpopmaunmeii:

YMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TIOTyIaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUs, CIpPaBOYHBIC
nocobusi, pecypchl HMHTepHeTa), KpUTUUECKH OIICHWBATh MIPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4yHble METOABI U 3alpOChl MPU MOUCKE U OTOOpE
UHGOpPMAIlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JI BBIOJHEHHUSA
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 ONPe/IeIEHHOTO TUIIA, MPUOOPETEHHUE OMbITA B
00JlaCTH  MCHOJIb30BaHUS ~ MH(GOPMAILIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOI'O UCIOJIb30BAHUS PA3IMYHbBIX OUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpaTh ONTUMAJIBHYIO (POPMY MpPEACTaBICHUS UHPOPMALIMK U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMu, JHarpamMaMy,
IpyrumMu popMamu rpaduKu U UX KOMOUHALMSAMU;

yMEHUE UCIOJIb30BaTh MW AaHAIM3UpoOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JEATENBHOCTH MH(DOPMALMIO O BIMSHUU IPOMBIIUICEHHOCTH,
CEJIbCKOr0 XO3SKMCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAIOWIEH MNPUPOIHOU
cpensl.

KoMmyHuKaTHBHBIE YHHBepPcaibHbIe YUeOHble 1eliCTBUSA:

yMEHUSl 3a/laBaThb BOMPOCHl (B XoJe Auanora W (Wiau) JOUCKYCCHM) IIO
CylIecTBY  oOcyxkaaemMoll  TeMmbl, (OPMYIMPOBATb CBOU  MNPEAJIOKEHUS
OTHOCHUTEJILHO BBIINOJIHEHUS IPEII0KEHHON 3a/1a4U;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3yibTaThl  MO3HABATEIBHOM
NEeSATENbHOCTH B YCTHBIX W TNHCBMEHHBIX TEKCTax; JieJaTh MPE3eHTALNI0
pe3yabTaTOB BBHINOJHEHUS XMUMHUYECKOTO HKCIIEPUMEHTa (Ja0OpaTOPHOIO OIMBITA,
1abopaTopHOI pabOTHI O UCCIIEIOBAHUIO CBOIMCTB BEMIECTB, y4€OHOTO MPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W  MCCIENOBATENbCKOW  JICSITENBHOCTH  MPU  PEUICHUU
BO3ZHMKAIOIIUX TpoOJeM Ha OCHOBE yu€Ta OOILIMX HHTEPECOB M COIJIacOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMb», KOOPAUHALMUS
COBMECTHBIX JCHCTBUM, OIpEIECICHHE KPUTEPUEB 10 OLEHKE KayecTBa
BBITMIOJTHEHHOMN pabOoThI U IPyTHE).

PerynsiTuBHBIE YHMBepcaJlbHbIe Y4eOHbIe 1eCTBHA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIBHOCTH, IUIAHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATH M MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BbIOUpaTh Hanbosee 3 PEeKTUBHbBIE CIIOCOOBI PeIIeHUsI yUeOHBIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WIHW KOPPEKTUPOBATH
MPEJIOKEHHBIM AJITOPUTM  JIEMCTBUK TIPU  BBINOJHEHUM 33JaHAM C Y4ETOM
MOJIYYEHHsS] HOBBIX 3HAHUM 00 U3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO pe3yJIbTaTa 3asBJICHHOW LEJIH, YMEHUE
UCIIOJIB30BAaTh U AHAJIM3UPOBATH KOHTEKCTHI, TPEAJIaracMble B YCJIOBUH 3aJaHUM.

MHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pPE3yJNbTATOB IO OCBOCHHIO 00S3aTEIBHOTO
coJiepKaHUs, YCTAHOBJEHHOrO JaHHOW (enepasibHONM paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIIMMMCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeUCTBUN, crnenuPudeckue JUisi TPEAMETHOW oOmact  «XUMHS», BUIBI
JNEATEIbHOCTH 10  MOJYYEHHID HOBOIO  3HaHWs, €ro HHTEpIpEeTalnH,
npeo0pa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoH1y 00yuenus B 8 kjiacce npeaMeTHble pe3yJibTaThl HA 0A30BOM YPOBHE

JIOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUaAIOIINXCS] YMEHUM:

e PpACKpBIBATHh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHATHUI: aTOM, MOJEKYIa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJIIPHBIA O0BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiIacCU(UKAIUSI pPEaKIUi: peakiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUsA, PEaKIuu
oOMe€Ha, 3K30- ¥ SHJOTEPMUUYECKHE PEaKIMH, TEII0BOU 3 (eKT peakiuu,
AIpO aToMa, JJIEKTPOHHBINM CIIOW aToma, aToMHasi OpOuTalb, pPaaUycC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSIpHAsi KOBAJICHTHAsI CBA3b,
WOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas J0Js BEIIECTBa
(TpolieHTHas! KOHILICHTPAIMs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIONBH30BaTh XHWMHUUYECKYIO) CHUMBOJHMKY JUISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPAaBHEHU XUMHUYECKUX PEAKIINA;

e OIpEIENsATh BAJIGHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApPHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUU IO
dbopmynaMm, BUJ XHUMHUYECKOW CBSI3M (KOBaJ€HTHas M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeiBaTh cmbich Ilepuomumueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX mojioxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXPAaHEHHUs MacChl BELIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepronuueckoit
CUCTEMbl XHUMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh TMOHATHUS «TJIaBHas
noarpymma (A-rpymmna)» u «modounas nmoarpynna (b-rpymnma)y, maneie u
OoJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuomuueckass cuctemMa Xumudeckux »dyemeHtoB [, U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00llee YUCIIO 3JEKTPOHOB
U pacnpeiesieHUue uxX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XMMHUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YaCTBYIOIIUX B peaKIUU
BEILECTB, 10 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YpaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpEBpallleHU B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOro »dJieMeHTa 1o (dopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIE OIEpPAlMM MBICIUTENBHON AEATEIbHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluio, KilacCU(PHUKaIHUIO,
BBISIBJICHUE MPUUYUHHO--CJIEJCTBEHHBIX CBSA3EH — JUIsI U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKMX PEAKIHUM, EeCTeCTBEHHO-HAyYHbIC METOJbI
NO3HAaHUA — HAOJIIOJICHHE, W3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CleloBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XMMHYECKOM  TOCYJIOoM
7a00paTOpHBIM  00OpYyJIOBaHMEM, a TakXKe IpaBWIaM OOpaIlleHHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 1O BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB MO TMOJYYEHUIO U COOHPAHUIO
ra3oo0pa3HbIX BemIeCTB (BOJOpOAA H KHUCJIOPOJA), MPUTOTOBIICHUIO
pPacTBOPOB C ONPEACIEHHON MacCOBOM J0JIEM PAaCTBOPEHHOI'O BEILECTBA,
IJJAHUPOBATh W MPOBOJUTH  XHUMHUYECKHE  OKCIEPUMEHTHI IO
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO MHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K koH1y oOyueHus B 9 Kkiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbhIBaTh CMBIC] OCHOBHBIX XUMUYECKUX TOHSATHUW: XUMHUYECKUN
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHWOH, IPOCTOE BELIECTBO,
CI0KHOE BENIECTBO, BAJECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENECHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYECKas CBs3b, TEIIOBOU 3P deKT
peakiuu, MOJib, MOJISIpHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs HUCCOIMALINS, PEAKIMd HOHHOTO
oOMeHa, Karaau3atop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE W



HEOOpaTUMBIE PEaKIMH, OKHUCIHTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHE U  BOCCTAaHOBJIECHUE,
aloTponusi, aMm(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAs, MOHHAs,
METa/InYecKasi), KpHUCTAJUIMYecKass pemérka, KOppo3us METaJlIOB,
CIUIaBbI, CKOPOCTh XUMHYECKOM peakiuu, MpeaeabHO JOMyCThUMas
koHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MIPUMEHSTh 3TU NOHATHUSA IPU OMUCAHUY BEILECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHHUS (HOpMYyT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENENATh BaJIECHTHOCTh U CTENIEHb OKUCJIECHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy COeIuWHEHUN 1o dopmysaMm, BHII XUMHUYECKON
CBs3UM (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YeCcKas) B HEOPTaHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMylie, XapakTep Cpelabl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKOU
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBAaTh U XapaKTepU30BaTh
Tabnuuynyto Gopmy Ilepuogmdyeckoid CUCTEMbl XHMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATHSA «TJaBHasg mnoarpymma (A-Tpynma)y U «mobodHas
noarpynna (b-rpymnma)», maneie u OoOJbIIME MEPUOMBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpble HMEIOTCS B TNEPUOJUYECKON Tadnuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneneHue WX TI0 DJICKTPOHHBIM CJIOSIM), OOBSCHITH oOIHe
3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npejenax MaJiblX MEPUOJIOB UM TJIaBHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYCCKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEIECTB, MO TEIJIOBOMY 3(P(EKTy, 0 M3MEHEHUIO CTENEHEH OKHCIICHHMS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIME W CHEU(UUECKUEe XUMHUYECKHUE
CBOMCTBa TPOCTBHIX U CJOXHBIX BEIIECTB, MOJTBEPKIas OMNHCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIUH;

COCTaBJIATh YPaBHEHUS AJIEKTPOJUTHUUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIWW, MOATBEPKIAIONUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO 0ajaHca 3TUX peakLuid;
MIPOTHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX NPEBpaAlICHUNA B Pa3IUYHBIX
YCIOBUSIX;

BBIUHCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOrOo 3JeMEHTa 1o ¢opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coONoaTh  MpaBWUjia  TOJB30BAHUS  XUMHYECKOW  TMOCYAOW W
nabopaTopHbIM  00OpYyJOBaHMEM, a TaKXKe IMpaBuUja OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 1O BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpPUJI-, OPOMUJI-,
noaua-, kapbonat-, ¢ocdar-, cuiMkar-, cyiabhar-, THAPOKCUI-HUOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE OINEpAlMU MBICIUTEIBHON NIEATETbHOCTH — aHaJINU3
U CHHTE3, CpaBHEHHE, O0O0O0OIIEHHE, CHUCTEeMATU3allMI0, BBISIBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3¢d — JIJIi U3YyYEHHUS CBOWMCTB BEIECTB U
XUMUYECKUX PEaKlUil, €CTeCTBEHHO-HAy4YHbIE METOJbl TMO3HAHUS —
HaOJII0JICHHE, U3MEPEHUE, MOJECTUPOBAHUE, DKCIEPUMEHT (peanbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KITIACC
Kosnn4yecTBo yacoB
Ne HauMenoBanue pa3ienoB u DJIeKTPOHHBIe (HM(POBHIe)
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoTsbl
Paspnea 1. IlepBoHayaibHbIe XUMUYECKHE NOHATHSA
XuMusi — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bu6mmorexa [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
4eJI0BEKa
19 BemectBa 1 xuMudeckue 15 1 bu6mmoreka [IOK
' peakiuu https://m.edso0.ru/7f41837c
Hroro no pasneny 20

Pa3nea 2. BakHeiilne npeacTaBuTe Il HEOPraHUYECKHUX BelleCTB

Bosnyx. Kucnopon. Ilonstue bub6nmoreka [IOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsitue o kuciorax 3 1 bu6mmorexa [IOK
' 1 COJISX https://m.edso00.ru/7f41837¢c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [JOK
' OCHOBaHMAX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIaCChI bubmoreka [JOK
24 . 11 1 1
HEOPTaHWYECKUX COCIUHEHUH https://m.edsoo.ru/7f41837c
Hroro 1o pazueny 30

Paznen 3. Ilepuoguueckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jaeMeHToB /I. U. Menaeneea. CtpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIMH


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

[leproanueckuii 3aKOH U
Ilepronnueckas cucrema

3.1
XUMHUYECKHUX 3jieMeHTOoB J[. 1.
Mennene-eBa. CTpoeHne aToma
XumMuyeckas CBS3b.

3.2 OKHUCIUTENbHO-

BOCCTAaHOBUTCIIbHBIC PCAKITUN

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bubmuoreka [JOK
https://m.edso0.ru/7f41837c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢



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

9 KJIACC

Ne i/

Paznea 1.

11

1.2

1.3

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

BemecTBo 1 XMMHYECKHE PeaKIHU
[ToBTOpenue u yriryOiaeHne 3HaHUN
OCHOBHBIX Pa3/esioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuuii

DNEKTPOIUTHYECKAS] TUCCOLIUALIHS.
XUMHYECKUE PEAKIIUU B pacTBOPAX

Hroro no paszneny

Pazgea 2.

2.1

2.2

2.3

2.4

HeMeranasl M MX cOeTUHEHUS

OO01ast XapakTepUCTHKA XUMHUYECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO0mmas xapakTepUCTHKA XUMHUECKUX
anemeHToB VIA-rpynmel. Cepa u e€
COEIMHEHUS

OO0m1as XxapakTepuCcTUKa XUMHIECKUX

anemeHToB VA-rpynmsl. A30T, pochop u ux

COEJIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
aneMeHToB |VA-rpynmnsl. Yriepoa u
KPEeMHHUHN M UX COCTUHECHUS

Hroro no paszneny

KoanuyecTBO 4acos

Bcero

17

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

JJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnunoreka [JOK
https://m.edso0.ru/7f41a636



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

Pa3pen 3. MeTa/sibl M HX COeTUHEHU ST

3.1 OO0111He cBOMCTBA METAIIJIOB

3.2 Baxwueiinime MeTayuibl U UX COSTUHEHUI

Hroro no paszneny

Pa3nea 4. Xumus u oKpy:Kapomas cpeia

4.1 BemectBa 1 MaTepraisl B )KU3HU 4EJIOBEKA
Hroro no paszneny
PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

16

20

68

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nunoreka [IOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KITIACC
Ne
wn Tema ypoka

[IpenmeT xumuu. Poap XuMuu B )KU3HU
yejoBeka. Tena U BelecTsa

IlonsTue o METOJaX IMO3HAHUA B XUMHH

[IpakTuueckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTopun U IpUEMBI
oOparteHus ¢ J1abopaTopHbIM
000pyIOBaHUEM

Yuctele BemiecTBa U cmecu. CrmocoObl
pasaeneHus cMecen

[Ipaktuyeckas paGora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKY OBAPEHHOM COJIN)»

ATOMEI 1 MOJICKYJIbI

XUMHYECKUE DIIEMEHTBI. 3HAKU
(CI/IMBOJ'ILI) XUMHUYCCKUX JJICMCHTOB

HpOCTLIC " CJIIOKHBIC BEIICCTBA

ATOMHO-MOJ’ICKy.]'IHpHOC YUCHUC

Koan4yecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoThl

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
uugposbie
oOpa3oBaTte/ibHbIE

pecypchl

bubmnoreka LJOK
https://m.edsoo.ru/ff0d210c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d227e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
Xumnueckas popmyna. BaieHTHOCTD
ATOMOB XMMHMUYECKHUX 3JIEMEHTOB

OtHocuTenbHAas aTOMHas Macca.
OtHocuTenbHas MOJICKYJIsIpHAad Macca

MaccoBas 10i1st XUMHYECKOTO
DJIEMEHTA B COEAUHEHUU

KomanuectBo BemecTBa. Moub.
MonsipHast macca

du3znyecKknue U XUMUYECKUE SIBICHMS.
XuMu4ueckas peaKknuid

[Ipu3Haky u yciioBUs IPOTEKAHUS
XMMHYECKHUX PEaKIUN

3aKOH COXpaHEHUsI MacChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

Brrurcnenust KoIu4ecTBa, MacChl
BEIIECTBA 110 YPABHEHUSM XUMUYECKUX
peaxkuuii

Krnaccudukanus XuMHIECKUX peakiui
(coenuHeHus, pa3noKeHHUs,
3aMeleHus, oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHnukiIoneauct. O000mEeHe
CUCTeMaTH3alusl 3HAaHHUH

KonTponbhas padora Nel no teme
«BemiecTBa U XUMUYECKUE PEAKITHIDY
Bo3nyx — cMech razoB. CocTaB
Bo3ayxa. Kucnopog — snemeHt u

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d40c4

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npocroe BeuecTBo. O30H

dusnueckue U XUMUYECKHAE CBOMCTBA
KHCJIOpoJia (peaKIuy OKUCIICHUS,
ropenue). [lonstue 06 okcumax

CriocoOblI MosTy4eHus KUCI0po/ia B
1a00paTOPUN U TPOMBIIIIICHHOCTH.
[Tpumenenue kucnopoaa

TennoBoii 3¢ ekt XuMuIecKoit
PEaKIyu, TIOHSITHE O
TEPMOXUMHUYECKOM yPaBHEHHH, K30~ U
SHIOTEPMHUECKUX PEAKIIHIX

TormBo (HedTh, yroib U METaH).
3arpsizHeHHE BO3/yXa, CIIOCOOBI €ro
MPEAOTBPAIICHUS

[Ipaktuueckas padora Ne 3 mo Teme
«ITonyuyenue u cobupanue KHCIOPOa,
HU3y4YEHHUE E€r0 CBOMCTB)

Boaopoa — snemMeHT u nmpocroe
BelecTBO. Haxoxnenue B npupoje
du3nyeckre 1 XUMHUUECKHE CBOIICTBA
Bosiopoaa. [Ilpumenenne Bogopoaa

TloHsaTHE O KHCIIOTAX U COIIX

CrniocoOslI nosty4eHus BOAOPOa B
naboparopun
[IpakTrueckas padota Ne 4 o Teme

«Ilomyuenue u cobupaHue BO10po/a,
U3y4YEHHE €ro CBOMCTB»

bu6morexa [JOK
https://m.edsoo.ru/ff0d4614

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d497a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

ModsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Beruncnenus o6bpéma, KonuyecTna
BEIIECTBA Ia3a 10 €ro U3BECTHOMY
KOJINYECTBY BELIECTBA WU 00BEMY

Brruncnenns o06EMOB ra3oB 1o
YPaBHEHHUIO PEAKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUHN I'a30B

dusznyeckue 1 XUMHUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBauuii. [Tousrue 00
WHJIUKAaTOpax

Boz[a KaK paCTBOPUTEIIb. HacmmeHHme
1 HCHACBIIICHHBIE PACTBOPHI. MaccoBas
A0JI1 BEIIECTBA B paCTBOPEC

[IpakTuueckas padora Ne 5 o Teme
«ITpuroroBieHue pacTBOPOB ¢
onpeaenEHHON MacCOBOM J10eH
PacTBOPEHHOTO BEIICCTBAY
KonTponbhas padora Ne2 no teme
«Kucnopoa. Bogopoxa. Boga»
Oxcupsl: cocTaB, KIacCupUKaIus,
HOMEHKJIaTypa

[TonyueHne 1 XMMHUYECKHE CBOHCTBA
KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

OcHoBaHuUsI: cOCTaB, Ki1accuduKarus,
HOMEHKJIaTypa

bubmuoreka [{OK
https://m.edsoo.ru/ff0d542¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmnoreka LJOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bubmnoreka LJOK
https://m.edsoo.ru/ff0d5b40

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

but6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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46

47

48

49

50

51

52

53

[TonyueHne u XMMHUYECKUE CBOMCTBA
OCHOBaHUI

Kucnotsr: cocras, kmaccudukarus,
HOMEHKJIAaTypa

[TonydyeHnue u XuMHUUYECKHE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIATypa,
CHOCOOBI OJTYYCHHUS, XUMHUYECKHE
CBOMCTBA

IIpakTuyeckas pabora Ne 6. Pemienue
9KCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COCIMHEHUI

I'enernueckas cBsI3b MCKAY KilaCCaMH
HCOPraHNYCCKUX CO€JUHEHUI

O000I11IeHIE U CUCTEMATU3ALUS 3HAHUN

KonTponbnas padora Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTaHUUECKUX
coequHEeHHI"

[TepBbie mOMBITKY KIacCUPUKAITIT
XAMUWYECKHX dJIeMeHTOB. IloHATHE O
TPYIIIax CXOIHBIX AJIEMEHTOB
[Tepronnueckuii 3aKOH U
[Tepuoanueckast cucTeMa XMUMHUYECKUX
anemenToB 1. . MenneneeBa

[Iepuonsl, rpynmel, NOATPYIIIIBI

bubmuoreka [{OK
https://m.edsoo.ru/ff0d67ca

bu6mmorexa [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmorexa [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edsoo0.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

bub6mmorexa [JOK
https://m.edsoo.ru/00ad9ffa

bub6mmoreka [JOK
https://m.edsoo.ru/00ada52¢

bub6mmoreka [JOK
https://m.edsoo.ru/00ada52c¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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56

57

58

59

60

61

62

63

64

65

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 000JI0YEK
aTOMOB 3JIeMeHTOB [lepuoanueckoit
cuctemsl /. 1. MeHnaeneeBa
XapakTepucTuKa XUMHIECKOTO
3JIEMEHTA 110 €T0 MOJI0KCHUIO B
[Tepuonuueckoit cucreme /1. U.
MeHnaeneeBa

3navenue [leproaudyeckoro 3akoHa s
pa3BuTHUA HayKu U npaktuku. /. 1.
MenaeneeB — y4€HbIH, ITe1aror u
rpakJ1aHuH

DNeKTPOOTPULATEIbHOCTh AaTOMOB
XUMUYECKHUX DJIEMEHTOB

HNonuag xumMudeckas cBA3b

KoBanenTHas noJrsipHad XuMHUUYCCKasd
CBA3b

KoBanenTHas HCTIOJIIPpHAA XUMHWYCCKasAg
CBA3b

CTeneHb OKHCIICHUS

OKXUCITUTEIIFHO-BOCCTAHOBUTEIIbHEIC
pPCaKnuu

OKHCIIUTEN Y BOCCTAHOBUTEIU

KonTponbnas padora Ne4 no teme

bubmuoreka [{OK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmnoreka LJOK
https://m.edsoo.ru/00ada824

bu6mmorexa [JOK
https://m.edsoo.ru/00ada96e

bu6mmorexa [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34

bub6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK
https://m.edsoo.ru/00adae28

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bub6mmorexa [JOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«Ctpoenue atoMa. XUMHUYECKas CBA3b

PeseprubIil ypok. O6001eHNE U

66 cUCTEMaTH3als 3HaHUH

67 PesepBHelil ypok. O600IeHHE U
CUCTEMAaTH3alIUs 3HAHUI

68 PezepBHblit ypok. O0001IeHNE U

CUCTEMaTH3alusg 3HaAaHUUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edso0.ru/00adb486

bu6mmorexa [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK
https://m.edso0.ru/00ad9ch?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne
n/n

Tema ypoka

Ilepnonnueckuil 3aK0H.
[lepuoauueckas cuctema
XHMHYECKUX djieMeHToB /I, M.
MeneneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHYECKHUX JIEMEHTOB
MEePBBIX TPEX MEPHUOIOB
Knaccudukanus 1 HOMEHKIATypa
HEOPTaHMYECKUX BEIICCTB

Buap xumMudeckoil CBSI3HM U THITBI
KPUCTAITUMYECKHUX PEIIETOK

Kontponbnas padora Nel mo teme

«IToBTOpeHue U yriyoieHue 3HaHui
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca»

Krnaccudukaius XuMHIECKUX

peaKuuii Mo pa3IMuHbIM MPU3HAKAM

[ToHsATHE O CKOPOCTH XUMUYECKOMN

pcaKkmuu. IToHsiTHE O TOMOT€HHBIX U

FETCPOrCHHBIX PCAKIUAX

ITousaTre 0 XUMHUYECKOM PaBHOBCCHU.

CDaKTopBI, BJIMAIOIIHUEC HAa CKOPOCTDH

XUMHUYECKOU pCaKkuu U MOJI0KCHUC

KoanuyecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

Jlara
U3YYCeHUS

DJIeKTPOHHbBbIE
nu@posbIe
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka LJOK
https://m.edsoo.ru/00adb59e

bu6mmorexa [JOK
https://m.edsoo0.ru/00adb6h6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

XUMHUYCCKOTI'O paBHOBECUA

OKHUCINTEIHHO-BOCCTAHOBUTEIbHEIE
peakmuu

Teopus 3AEKTPOIUTUYECKON
muccomuanmy. CHIIbHBIE U cl1a0bIe
AJICKTPOJIATHI

HonHble ypaBHEHHs peaKIUil

XUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBAaHUH B CBETE MPEACTaBICHUI
00 2JIEKTPOIUTUYECKON JUCCOIHAITTT

XUMHYECKHE CBOMCTBA COJIEU B CBETE
MpeACTaBICHUI 00
AIEKTPOJIUTUYECKON AUCCOLUALINHI

[TonsaTHe o runponuse conen

O000111eHHUE U CUCTEMATU3ALMS
3HAHUHN

[TpaxTrueckas padorta Ne 1.
«Perienune sxcnepruMeHTalIbHbBIX
3a/1au

KonTponbhas padora Ne2 o teme
«ONEeKTPOIUTUYECKAs TUCCOIMALINS.
XUMHUYECKUE PEeaKIMH B PACTBOPaX»
OO0m1as XxapakTepuCTHKa rajJoreHoOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE
xJjiopa

Xnoposogopoa. CoJisiHast KUCIOTA,

bu6mmorexa [JOK
https://m.edsoo.ru/00adcade

bu6mmorexa [JOK
https://m.edsoo.ru/00adcd68

bu6mmorexa [JOK
https://m.edsoo.ru/00add448

bubmuoreka [JOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [IOK
https://m.edso0.ru/00add8bh2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bu6mmorexa [JOK
https://m.edsoo.ru/00addecO

bub6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [JOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

20

21

22

23

24

25

26

27

28

XUMHUUYECKHE CBOMCTBA, MOJy4YECHUE,
MIPUMEHEHUE

[TpakTrueckas padorta Ne 2 o Teme
«Ilomyuenue CoSIHON KUCIIOTHI,
HU3y4YEeHHUE €€ CBOWCTBY»

Brruucnenus no ypaBHeHHSIM
XUMHYECKHUX PEAKIH, €CIIU OAUH U3
peareHToB J1aH B U30bITKE

OO0m1as XxapaKTepUCTUKA DJIEMEHTOB
VIA-rpymibt

AnnoTpornHble MOAU(UKALIUY CEPBI.
Haxoxnenue cepbl 1 €€ cOeIMHEHU I
B IIpUpoOJIe. XMMUYECKHUE CBOMCTBA
cepbl

CepoBonopoli, cTpoeHuE,
¢du3nueckre 1 XUMUYECKHE CBOICTBA
Oxkcuasl cepsl. CepHas KUCIIOTA,
¢bu3nueckre 1 XMMUYECKHE CBOMCTBA,
pUMEHEHNe

XHUMHUYECKUE PEAKLIAH, JICKAIINE B
OCHOBE TMPOMBIIIIEHHOTO CIToco0a
MOJTYYEHUSI CEPHOM KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpYXKaIoIIEH Cpeabl COCTUHEHUSIMHU
cephl

Brranciaenne MaccoBoil TOJIH BEIXOIa
MPOAYKTa PEaAKIUU

OO0m1as xapaKTepUCTUKA 3JIEMEHTOB

https://m.edsoo.ru/00adel104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bubmnoreka LJOK
https://m.edsoo.ru/00ade488

bu6mmorexa [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bub6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bub6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bub6mmorexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

29

30

31

32

33

34

35

36

VA-rpynnsl. A30T, pacipocTpaHEHHE
B IIpupoe, Gpuznveckue u
XUMHYECKHE CBOWCTBA

AMMHak, ero pu3nvecKue u
XMMHUYECKHE CBOMCTBA, IIOJIy4YEHHUE U
IIPUMEHEHHE

[TpakTrueckas padora Ne 3 o Teme
«Ilony4yenne aMMuaka, u3y4eHue ero
CBOWCTB»

A3oTHas Kuciora, e€ pusnueckue u
XUMHYECKHE CBOWCTBA

Hcnonp30BaHnEe HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPATHHBIX
yao0penuii. XumMuueckoe
3arpsA3HEHUE OKPYKAIOILIEH Cpeibl
COEJIMHEHUSIMU a30Ta

dochop. Oxeun pochopa (V) u
docdopHas kuciota, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJIYYEHUE

Hcnonb3oBanue pocdaToB B
Ka4yecTBE MUHEPAJIbHBIX y100pEeHUH.
3arpsi3HeHue NPUPOTHON CpeIbl
dbocharamu

VYrnepona, pactipocTpaHeHne B
npupoze, Gu3nvecKue 1 XUMUYECKHe
CBOMCTBA

Oxkcuapl yraeposa, ux Gpusndeckue u
XUMUYECKHUE CBOKCTBA.

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

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

bubmnoreka LJOK
https://m.edsoo.ru/00adf180

bu6mmorexa [JOK
https://m.edso0.ru/00adf306

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [JOK
https://m.edsoo0.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bub6mmorexa [JOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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42

43

44

DKosoruyeckure npoodIeMsl,
CBsi3aHHBIE C OKcHIOM yriaepoza (1V)

VYrospHasg KUCIOTa U €€ COJIN

[TpakTuyeckas padora Ne 4 o Teme
"[losrydyeHne yriekucioro rasa.
KagectBeHnHas peakius Ha KapOOHAT-

n

HOH

HepBOHaLIaJ'IBHBIe MOHATHS 00
OpTraHU4YCCKUX BCIICCTBAX KaK O
COCAUHCHUAX yTIJICpOoaa

erMHI/Iﬁ " €ro COCAMHCHUA

[TpakTnueckas padota Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 33724 110 TEME
«Bakneme HeMeTallIbl U UX
COCIUHCHUS

KoHnTtponbhas padota Ne3 no teme
«Baxkneinne HeMeTaJIbl U UX
COETUHEHMS

OO0m1as XxapakTepuCcTUKa XUMHIECKUX
AJIEMEHTOB — METAJLIOB.
Meramueckas CBA3b U
MeTaJuIM4ecKasi KpucTajuinueckas
pemérka. PU3n4YeCKUe CBOMCTBA
METAJIOB

XUMHUYECKHE CBOUCTBA METAJLIOB.

DIIEKTPOXUMUYECKUH P
HaANPSDKEHUH METaIIOB

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢

bu6mmoreka [IOK
https://m.edsoo0.ru/00ae027¢e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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54

55

56

O61ue crocoObl MOTyYeHHS
MeTaiuioB. CriaBel. BelyuciieHust mo
YPAaBHEHUSAM XUMUYECKUX PEAKLIHM,
€CJIM OJINH U3 PEareHTOB COJCPIKHUT
HpUMECH

IlousTue o KOppO31uHu METAJIJIOB

[llenouHple METaIIIbI

Oxcuipl ¥ THIPOKCH]IBI HATPUS U
KaJIns

[IlenoyHO3eMEIBHBIC METAIIIBI —
KaJablIUA U Maruui

Baxueiinme coeauHEeHNUS KalbLU

O000111eHHE U CUCTEMATU3ALMS
3HAHUHN

JKEcTKOCTEH BOOBI U CITOCOOEI €8
yCTpaHEHUs

ITpakTrueckas padora Ne 6 o Teme
"YKEcTKOoCTh BOJIBI M METOIBI €€
ycTpaHeHus"

AJTroMuHAN

AMpoTepHbIe CBOICTBA OKCHJIA U
THJIPOKCHU/IA

Kemnezo

bubmuoreka [{OK
https://m.edso00.ru/00ae1156

bubmmorexa [JOK
https://m.edso0.ru/00ael1278

bu6mmorexa [JOK
https://m.edsoo.ru/00ael14b2

bu6mmorexa [JOK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [JOK
https://m.edsoo0.ru/00ael5e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael15e8

bu6mmorexa [JOK
https://m.edsoo.ru/00ae1886

bub6mmoreka [JOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64

bub6mmoreka [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo0.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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65

66

67

Oxcuibl, THIPOKCUIBI M COJTH JKele3a
(1) u xene3a (111)

O000111eHNE U CUCTEMATU3ALMS
3HaHUU

[TpakTuueckas padbora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 33724 110 TEME
«Baxneimuye MeTalIbl M UX
COEIMHEHU

Brrancnenus mo ypaBHEHUAM
XUMHUYECKHUX PEAKIIHH, eCITH OJMH U3
pCareHTOB JIaH B U30BITKE HITU
COJICP)KUT IpUMeECH. Berancienus
MacCOBOH J0JIM BbIXOIa MPOIYKTa
peaxkuuu

O0600611IeHNE U CUCTEMATHU3ALIUS
3HAHUM

Konrponsnas padora Ne4 o reme
«Baxunenmue MeTauibl 1 UX
COEJIMHEHUS

BemecTBa 1 Marepuaisl B
IIOBCEIHEBHOM )KM3HM YE€JIOBEKA
XHUMHUYECKOE 3arps3HEHNE
OKpY’Karollen cpebl

Ponbs xumuu B pemeHun
HKOJIOTUYECKUX MPOOIIeEM

PesepBHbIit ypok. O6001IeHNE 1
CUCTEeMaTH3aIlMs 3HAHUH

PesepBubIil ypok. O6001meHIE 1

bubmuoreka [{OK
https://m.edso00.ru/00ae35€e6

bu6mmorexa [JOK
https://m.edsoo.ru/00ae3de8

bu6mmorexa [JOK
https://m.edsoo.ru/00ael1750

but6mmoreka [IOK
https://m.edso0.ru/00ae3f50

bub6mmorexa [JOK
https://m.edsoo.ru/00ae4270

bubmuoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [IOK
https://m.edso0.ru/00ae0d0a

bu6mmoreka [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucTeMaTHu3alus 3HaHu https://m.edsoo.ru/00adb33c
PesepBHblit ypok. O60011eH1e 1 bubmmorexa [JOK
CUCTEMAaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI V11 YHEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET






