VIIPABJIEHUE OBPA3OBAHU A AJIMUHUCTPALIMN T. IDKEBCKA
MYHUIUITAJIBHOE BHOJDKETHOE OBILIEOBPA3OBATEJIbBHOE YUPEXJ/IEHUE
CPEJIHSIS OBILIEOBPASOBATEJIBHA A

IKOJIA Nel12

426023 1. MxeBck, yi. Asuna 325, Tten./dbake 74-29-13, E-mail: skolal2 izh@mail.ru
web-caiT: http://ciur.ru/izh/S12 _izh/default.aspx

ITPUHSTO YTBEPXJAIO

Ha 3aceaHuu Hupextop MBOY COLI
MeJaroruyeckoro cCoBeTa No 12

MBOY COII Ne 12 /BsiTyaHnHa
[Ipotokon Ne 9 ot O.U. Mlpuxa3z Ne 79 OI1_
28.08 . 2023 r or 28.08 . 2023 r

Moanucaro: MYHULUMANBHOE BIOPKETHOE OBLEOBEPA3OBATE/NIBHOE
Y‘—IPE)KHEHME CPE[JHASA OBLUEOBPA3OBATESIbHASR LIKOMNA Ne12
DDDDD =MYHULIUMANBHOE BIOPKETHOE OBLEOEPA3OBATENBHOE
V‘—IPE)KHEHME CPE[HASA OBLUEOBPA3OBATESIbHASA LKOJA Ne12, c=RU,
0=MYHWUUWNANbHOE BIODKETHOE OBLI.lEOBPASOBATEJ'IbHOE YHPEX(HEHME
CPEJ:[HH;I OEH.\EOEPA3OBATEﬂbHAﬂ LUKONA Net.: 12@izh.
Dar:

PabGouas nporpamma
o XMMUH

Knacc: 8-9 kimace
Bcero yacoB Ha 2 yueOHbIX Ton1a: 136
KonmuecTBo yacoB B HeAelo: 2 yaca B 8 kiiacce, 2 yaca B 9 kiacce

Pabouas nporpamma kypca xumuu pazpadborana k yueonukam asropoB O. C. ['abpuensina,
. T. OctpoymoBa, C. A. Cnaakosa 115t 8—9 kitaccoB 00111€00pa30BaTeIbHBIX OpraHU3aIIHMA.
VYueonuk: [Ipeamernas nunus yueounkos O. C. ['abpuensna, U. I Octpoymosna, C. A.
CnaaxoBa. 8—9 knaccsl O. C. I'abpuensn, C. A. CnankoB — M. : IIpocsemenue, 2022,

VYuutens: CeutHaduena P.A.
Kareropus: nepsas
Crax pabots: 10mer

Hxenck, 20231


mailto:skola12_izh@mail.ru
mailto:skola12_izh@mail.ru
mailto:skola12_izh@mail.ru
mailto:skola12_izh@mail.ru
mailto:skola12_izh@mail.ru
mailto:skola12_izh@mail.ru
mailto:skola12_izh@mail.ru
http://ciur.ru/izh/S12_izh/default.aspx

PABOYASA ITPOT'PAMMA

HOACHUTEJIBHAA 3AITMCKA

[TporpaMMa o XMMHH Ha yPOBHE OCHOBHOTO O0IIET0 0Opa30BaHUs COCTABICHA HA OCHOBE
TpeOOBaHMI! K pe3yapTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
oOmrero obpazoBanus, npeacrapieHHbIXx B DI'OC OO0, a Takke Ha OCHOBE (enepabHO
paboyeit mporpaMMbl BOCIIUTAHUS U ¢ YUETOM KOHLEIIIUU MTPENoJaBaHus yueOHOro npeamMera
«Xumus» B o0OpazoBareibHbIX opranuzanusiax Poccuiickoit denepanun.

[Iporpamma no xumMuu Aa€T NpeACTaBICHUE O LEAX, 001Iel cTpareruu oOy4eH sl, BOCITUTaHUS
Y Pa3BUTUA 00YHAIONIUXCA CPEACTBAMH YYEOHOTO MpEeAMETa, YyCTaHABIUBAET 0053aTeIbHOE
IIPEIMETHOE COAEPIKAHNE, ITPENYCMATPHUBAET PACIPENEIICHUE €ro 10 Kilaccam U
CTPYKTYPHUPOBAHHUE I10 pa3jesiaM U TEMaM IMpOrpaMMBbl IO XUMHUH, OTPEEISET KOJIMUYECTBEHHbIE
Y KaUE€CTBEHHBIE XapaKTEPUCTUKU COAEPKAHMS, PEKOMEHIYEMYIO TIOCJIEI0BATEIbHOCTh
U3YYEHHS] XUMHUH C YYETOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3€H, JIOTUKU y4€OHOTO
npoliecca, BO3PACTHBIX 0COOEHHOCTEN 00y4aronIXcs, ONPeaeIsieT BO3MOKHOCTH IPEIMETA
JUISL peanu3aiu TpeOoBaHUM K pe3yibraTraM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM
IpOrpamMMbl Ha YPOBHE OCHOBHOT'O OOLIEr0 00Opa3oBaHusl, a TaKxke TpeOOBaHUM K pe3ysbTaram
00y4YeHHsI XMMUHU Ha YPOBHE LIEJEH U3y4eHHUs MPEAMETA U OCHOBHBIX BUAOB Y4EOHO-
N03HABAaTEIbHON AESTEILHOCTH 00YyUaloLIErocs 0 OCBOCHUIO YUYEOHOIO COIEpIKAHMUSL.

3HaHHUE XMMHHU CIY)KUT OCHOBOM 11 (HOPMUPOBAHUS MUPOBO33pEHUSI 00yUaIOLIerocsi, €ro
MPENICTAaBICHUN O MaTepUaIbHOM €UHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUPYEMbIE
XUMHEH MpeICTaBICHUsI O B3aMMONPEBPAIICHUAX SHEPTUN U 00 3BOJIOIMH BEILIECTB B IPUPO/IE,
0 MyTSX PeLIeHUs NI00ATBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS YEJIOBEUECTBA — ChIPbEBOM,
YHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHUYECKONU O€30MacCHOCTH, MPOOIEM 3PABOOXPAHEHUS.
N3yuenue xumuu:

CIoCOOCTBYET peanu3alii BO3MOXXHOCTEHN I CaMOPa3BUTHS U OPMUPOBAHUS KYIBTYPbI
JUYHOCTH, €€ 001Iel U GPYHKIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHHUE MBIIIICHUS] U TBOPUECKUX CIIOCOOHOCTEN 00yJaronmxcs,
HABBIKOB UX CAMOCTOSITENIbHON y4eOHOU eATeIbHOCTH, IKCIEPUMEHTATBHBIX U
UCCJIEeI0BATENIbCKUX YMEHUN, HEOOXOIUMBIX KaK B MMOBCETHEBHOM KU3HH, TaK U B
npo¢eCCUOHABHOM JIeSITEIbHOCTH;

3HAKOMMT CO CTIeUN(UKON HaydHOTO MBILUICHHUS], 3aKJIaIbIBA€T OCHOBBI 11EJIOCTHOTO B3IMIsia HA
€IMHCTBO MPUPOJIBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TArioM B (pOpMUpOBaHUU
€CTECTBEHHO-HAyYHON TPaMOTHOCTH 00y4YalOIINXCS;

CHOCOOCTBYET (POPMHUPOBAHHIO LICHHOCTHOTO OTHOIIIECHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IPUPOJIE, K UETOBEKY, BHOCUT CBOM BKJIaJl B HKOJIOTHUECKOE 00pa3oBaHuE 00YUarOIIUXCS.
Jlanubie HanpaBIeHUsI B 00yUYeHUHN XUMUN 00€CTIeUNBAIOTCS CTICIIU(UKON COepKAHUS
y4e0HOTO IpeaMeTa, KOTOPBIH SIBISIETCS MEAaroriuecky alaiTHPOBAHHBIM OTPaKEHUEM
0a30BOI1 HAYKU XMMHUH HA ONIPENETIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHusl OPUEHTUPOBAH HAa OCBOCHHE
00y4aroIMUMHUCS CUCTEMbI IEPBOHAYATIBHBIX MOHATUN XUMHUH, OCHOB HEOPTraHUYECKON XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAUUMbIX OHATUN OPTaHUYECKON XUMUMU.

Crpykrypa cofepskKaHus MporpaMMsbl o XUMUHU c(hOpMHUpPOBaHA HA OCHOBE CUCTEMHOIO
noaxofa K e€ nzydyenuto. Conep:kaHue CKIIaIbIBA€TCS U3 CUCTEMBI IOHITUH O XUMUYECKOM



AIIEMEHTE U BEIIECTBE U CUCTEMbI TIOHITHI 0 XUMUYECKOU peakiuu. O0e 3TH CUCTEMbI
CTPYKTYPHO OpraHM30BaHbI MO0 MPUHIIUITY MOCJIEI0BATEIbHOIO PA3BUTUS 3HAHUI Ha OCHOBE
TEOPETUYECKUX MPEACTABICHUNA PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuonnueckoro 3axkona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— YYEHHUS O CTPOEHUH aTOMA U XUMUYECKOU CBA3H;

— MIPEACTABIECHUN 00 IIEKTPOIUTUYECKON TUCCOLUAIINU BEIIECTB B PACTBOPaxX.
TeopeTnueckre 3HaHUS PaCCMaTPUBAIOTCS HA OCHOBE SMIMPUYECKHU MOJYUEHHBIX U
OCMBICJICHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJJHOTO YPOBHS K APYTOMY,
BBITIOJIHSAS (PYHKIIMHU OOBSICHEHHS ¥ IPOTHO3UPOBAHHUS CBOMCTB, CTPOCHUS M BO3MOXXHOCTEHN
MPAKTUYECKOTO MPUMEHEHHUS U IOJTYYEHUS U3Yy4aeMbIX BEUIECTB.

OcBoeHure IporpamMmbl IO XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O
XMMHUYECKOM COCTABIIAIONICH HAYyYHOU KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU MPUPO/IbI,
LIECHHOCTHOTI'O OTHOILIIEHUS K HAyYHOMY 3HAHUIO U METOAaM I03HaHUs B Hayke. M3yueHne xumun
MIPOUCXO/UT C MIPUBJICUCHUEM 3HAHUI U3 paHee U3yUYEHHBIX YU€OHBIX MPEAMETOB:
«Oxpyx)aromui Mup», «buonorus. 5—7 knacce» u «Pu3MKa. 7 KIacey.

[Ipu n3yyeHuu XUMHUH TPOUCXOTUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHYECKON HAyKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUUYECKON JIEATEIIbHOCTH Y€JIOBEKA U KaK OJTHOTO
13 KOMIIOHEHTOB MUPOBOM KYJIbTYphL. 3ajjaua y4eOHOTO MpeIMeTa COCTOUT B (hOPMUPOBAHUU
CHUCTEMbl XUMUUECKUX 3HAHUN — BaKHEUIUX (HaKTOB, MOHITUHN, 3aKOHOB U TEOPETUUECKUX
MOJIOKEHUH, JOCTYMHBIX 0000IIEHNUI MUPOBO33PEHUECKOTO XapakTepa, si3blka HAyKH, B
MPUOOIIEHUH K HAyYHBIM METO/IaM MMO3HAHMS MPY U3YYSHUH BEIIECTB U XUMHUUECKUX PEAKIUH,
B (hOpPMUPOBAHUU U PA3BUTHUU MMO3HABATEILHBIX YMEHUHN U UX IPUMEHEHUHU B y4€OHO-
MO3HABATEIHLHOM U yUeOHO-UCCIIEIOBATENIbCKOM IESITEIbHOCTH, OCBOSHUH TIPABIII O€3011aCHOTO
oOpalreHus ¢ BEIIeCTBAMHU B MOBCETHEBHOMN KU3HHU.

[Ipu n3yueHnn XMMUM HA YPOBHE OCHOBHOTO OOIIIETO0 00pa30BaHMs BAXKHOE 3HAUCHUE
pUOOpeN TaKue 1eNd, KaK:

— (hopMHUpPOBaHUE UHTEIUIEKTYAIbHO PA3BUTOMN JIMUHOCTH, TOTOBOM K CaM0O0Opa30BaHHUIO,
COTPYTHUUECTBY, CAMOCTOSATEIIbHOMY MIPUHATHUIO PEIICHUMN, CITIOCOOHOM afanTUPOBAThCS K
OBICTPO MEHSIIOIIMMCS YCIIOBUSIM KU3HU;

— HaIpaBJIEHHOCTh O0YUYEHHUS HAa CUCTEMAaTUUECKOE MPUOOIIEHE 00yUarOIMXCs K
CaMOCTOSITEJIbHOM MTO3HABATEIIbHOM AEATEIIBHOCTH, HAYYHBIM METO/IaM MO3HAHUS,
GbopMUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUMU;

— obecrnieueHue yCcJIOBUH, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YyJarOIUMHUCS OMBITA
pa3HO00Opa3HOM e TENHHOCTH, IO3HAHKS M CAMOIIO3HAHMS, KITFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIINH ), UMEIOLIUX YHUBEPCATHOE 3HAUCHHE JIJI PA3JIMYHBIX BUJIOB JEATEIbHOCTH;

— dopmupoBanue oO1el (yHKITMOHATHHON U €CTeCTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
YHUCJie YMEHUN OOBSICHATH U OTICHUBATH SIBJICHUSI OKPYKAIOIIET0 MUPA, UCTIONB3Ys 3HAHUS U
OTIBIT, TIOJTYYCHHBIC TIPU U3yUYEHUN XUMUH, IPUMEHSTh UX MIPH PEUICHUU TPOOJIeM B
ITOBCEHEBHOM KU3HU U TPYIOBOU IESATEIBHOCTH;

— ¢hopMHUpOBaHUE y 00YHAIONINXCS TYMaHUCTUUECKUX OTHOIIICHUM, TOHUMAaHUS IIEHHOCTH
XUMHUYECKUX 3HAHUH ISl BBIPAOOTKHU HKOJIOTMUECKHU 11€JIECOO0PA3HOTO MOBEICHUS B OBITY U
TPYIOBOM JIEATEIIBHOCTH B LEIISIX COXPAHEHUS CBOETO 3I0POBbA U OKPYKAIOLIEH MPUPOJTHON
cpensbl;

— pa3BUTHE MOTUBAIMU K 00yUYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIHUTAHUIO Ha
OCHOBE YCBOEHHUSI O0IIEYET0BEYECKUX IEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npouiis U HaTPaBICHHOCTH JTalibHEHUIIEro O0yUYEeHUSI.



OO111e€ YuCII0 YacoB, OTBEAEHHBIX JJI U3YUEHHUS] XMMHUH Ha YPOBHE OCHOBHOT'O OOIIETO
obOpazoBanus, cocraniseT 136 gacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezielno), B 9 kiacce —
68 yacoB (2 Jaca B HEZEINIO).



COAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYaIbHBIE XMMUYECKHE TOHATHS

[Ipeamer xumun. Ponb XUMUM B )KU3HU YEIOBEKA. XMMHUS B CUCTEME HayK. Tera u BelecTsa.
du3nueCcKre CBOMCTBA BEIIECTB. ArperarHoe cOCTossHUE BeulecTB. [loHsaTHE 0 MeTOIaX
no3HaHus B xuMuu. Yucteie BemectBa U cmecu. CriocoObl pa3iesieHus: CMeceil.

ATOMBI ¥ MOJIEKYJIbI. XUMHUUYECKUE 3JI€MEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie u
CJIOHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX IEMEHTOB. 3aKOH MOCTOSHCTBA
cocTasa BewecTB. OTHOCHUTENbHAsA aTOMHasA Macca. OTHOCHUTENbHAS MOJIEKYIISIpHAs Macca.
MaccoBast J0J11 XUMUYECKOTO IEMEHTA B COCIMHEHUU.

KomnuecTo BemectBa. Monb. MonsipHas Macca. B3auMocCBs3b KOJTMYECTBA, MACCHI U YKCIIA
CTPYKTYPHBIX €IMHUII BemecTBa. Pacuérel mo opmyniaM XuMHUYECKUX COETMHEHHI.
@u3NUeCcKre U XUMUYECKHUE SIBJICHUS. XUMUYECKasl PEakius U €€ MpU3Haku. 3aKOH
COXpaHEHMs MacChl BEIIeCTB. XUMHUYECKUE ypaBHeHUs. Kiaccuukaims XuMuaecKux
peakiuii (CoeqMHEHUs, pa3IOKEeHHs, 3aMEIICHUsI, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHUYECKON MOCY/IOH, MpaBHIaMH paObOThI B JIA0OpaTOpUHU U IpUEMaMu
oOpailieHus ¢ J1abopaTropHbIM 000PYIOBaHUEM, U3YUEHUE U ONMCaHUe (PU3UUECKUX CBOMCTB
00pa3loB HEOPraHUYECKUX BEILECTB, HAOMIOeHNE (PU3NUECKUX (TUIaBJIEHUE BOCKA, TassHUE
JbJIa, pacCTUPaHuE caxapa B CTYNKe, KUTICHUE U KOHAEHCAIIUS BOJIbI) U XUMUYECKUX (TOPEHUE
CBEYH, TPOKAJTMBAHUE MEIHOU MPOBOJIOKH, B3aUMOJICHICTBUE MeJIa C KUCTIOTOMN ) SIBJICHUM,
HaAOJIIOZICHUE U ONMCAHNUE MTPU3HAKOB MPOTEKAHMS XUMUUYECKUX peaKInil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIIOTHI C XJIOPUAOM Oapusi, pasnoxenue ruapokcuaa meau (11)
IIPY HarpeBaHWU, B3aMMOJICHCTBHUE Kele3a ¢ pacTBopoM conu meau (1), uzyuenue crnoco6os
pasneneHusl CMECeii: ¢ MOMOIIbI0O MarHuTa, (GUIBTPOBAHUE, BEITAPUBAHUE, TUCTUIUISIINS,
xpomatorpadusi, IpoOBeJACHUE OYUCTKH MOBAPESHHOM COJIM, HAOIIOJICHUE U OTUCAHKE
pe3yJIbTaTOB MPOBEAEHHUS ONbITA, MJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MACChI, CO3/ITAHHE
MoJieTiel MOJIeKyJ (II1apOCTEP>KHEBBIX ).

BaxHellline npeacTaBUTE I HEOPraHUYECKUX BeleCTB

Bosnyx — cmech razos. Cocras Bo3ayxa. Kuciaopon — a1eMeHT ¥ IpOCTOE BEIIECTBO.
Haxoxnenue kuciaoponaa B mpupoae, Gu3ndeckrue 1 XMMUYECKUe CBOMCTBA (peakiuu
ropenusi). Oxcuabl. [Ipumenenue kuciaopona. CriocoObl MOTydYEeHHs KUCIOPO/a B
JabopaTopuu ¥ MpOMBITIUIEHHOCTH. KpyroBopoT kucioponaa B npupoae. O30H — ajuioTpornHas
MoauduUKaIs KUCIopoa.

TemnoBoil 3pPexT XMMUUECKON peakiiii, TEPMOXUMUYECKHE YPAaBHEHUS, IK30- U
HAOTEPMHUYECKUE peakluu. TOTIMBO: yrojib U METaH. 3arps3HeHUe BO3/1yXa, YCUICHHE
napHUKOBOTO A (deKTa, pa3pymneHrne 030HOBOTO CIIOSL.

Bonopon — anement u npoctoe BemiecTBo. HaxoxkaeHue Bogoponaa B mpupoae, puandeckue u
XUMUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI MoTydeHusi. KuciaoTel u comm.

Momnsipabiii 005EM Ta30B. Pac4€Thl IO XUMUYECKUM YPaBHECHUSIM.

dusnueckue CBOMCTBA BOAbL. Boaa kak pacrBoputens. PactBopel. HacelienHbie n
HEHACBIILIEHHbIE pacTBOpBI. PacTBOprMOCTh BelecTB B BoJe. MaccoBast 10151 BEIIECTBA B
pacTBope. XUMHUYECKHUE CBOMCTBA BOAbl. OcHOBaHUsA. Poiib pacTBOPOB B IPUPOAE U B )KU3HU
yenoBeka. KpyroBopot Boabl B IpUpOAE. 3arps3HEHNE NPUPOIHBIX BoA. OXpaHa U OUHUCTKA
MPUPOJHBIX BO/I.



Knaccuduxanus nHeoprannyeckux coenunenuit. Oxcuapl. Knaccudukaims oKCu0B:
cosieoOpa3yroire (0OCHOBHBIEC, KUCIIOTHBIC, aM(OTEPHBIC) U HECOJIC00pa3yIOIIHE.
HomeHnknarypa okcugoB. @U3nUeCKUE U XUMHYECKHE CBOMCTBA OKCUIOB. [lonmyueHune
OKCHUJIOB.

OcnHoBanusi. Knaccudukaiiyss OCHOBaHMIM: MIETOYU U HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuii. PU3NUECKUE U XUMHUYECKUE CBOMCTBA OCHOBAaHUM. [lonydueHne
OCHOBAHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenkinarypa kucinot. @u3ndeckrie 1 XHMHUIECKHE
cBoiicTBa KUCIOT. Pan aktuBHocTr MmetaiuioB H. H. bekeroBa. [lonydenue Kucior.

Comu. Homenkiarypa coneit. @uznueckue U XUMUYeCKUe cBoicTBa coneil. [lomydyenue
COJIEH.

['eHeTnYeCKas CBA3b MEXKIY KIACCAMU HEOPraHUYECKUX COCAUHECHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTpeIeNICHUE COIepKaHUsI KUCIOPOIa B BO3/IyXe, OJydeHHUe, COOMpaHue,
pacro3HaBaHKe U U3yYEHUE CBOMCTB KUCIOPOa, HAOMI0ACHIE B3aUMOICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBHUSI BOSHUKHOBEHUS U IIPEKpallleHus ropeHus (moxkapa), 03HaKOMJICHHE C
o0pa3iiaMu OKCHUJIOB U ONKMCAHUE UX CBOMCTB, OJMyUYeHHE, COOMpaHue, paclio3HaBaHUE U
U3yudeHue CBOMCTB BOmOpoaa (TopeHue), B3auMoeicTere Bogopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIB30BaHUE BUIEOMATEPUAIIOB), HAOIIOeHUE 00pa3IloB BEIIECTB
KOJINYE€CTBOM | MOJIb, UCCIIEOBAaHNE 0COOCHHOCTEN PACTBOPEHUS BEIIECTB C PAa3IMYHOM
PacTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM JIOIEN
PacTBOPEHHOIO BEIIECTBA, B3aUMOCHCTBHE BOJIBI C METAJJIaMU (HAaTPUEM U KaJIbITUEM )
(BO3MOXXHO MCMOJIb30BAaHUE BUIEOMATEPUATIOB), UCCIIEI0OBAHNE 00PA3II0B HEOPTaHUUECKUX
BEILIECTB Pa3JIMYHBIX KJIACCOB, HAOIIOEHNE U3MEHEHUSI OKPACKU MHIUKATOPOB B pPacTBOpax
KHUCJIOT U Iesiouel, uzydenue B3aumozeiictus okcuaa meau (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KACIIOT C METAJUIaMU, PEAKINil HEUTpaIu3aluu, NoJIy4YeHuEe HEPaCTBOPHUMBIX
OCHOBaHHI, BBITECHEHHE OJHOTO METaJljla APYTUM U3 pacTBOpPA COJIM, PEILICHHUE
DKCHEPUMEHTAIIBHBIX 337a4 0 TeMe « BaxHenmme KiacChbl HEOPraHUYECKUX COEAUHECHUN.
IHepuoauueckuit 3akoH u Ilepuoauyeckas cucrema xumuyeckux jiemenros 1. U.
MenaesneeBa. CTpoeHue aToMOB. XUMHUYeCKas CBsA3b. OKUCIUTEIBLHO-
BOCCTAHOBUTE/IbHbIE PEAKINHU

[lepBbie MOMBITKY KJIacCUPUKAIIMN XUMHUYECKUX 3IeMEHTOB. [[oHSATHE O rpynmax CXOmaHbIX
AJIEMEHTOB (IIEJI0YHBIE U IIEJIOYHO3EMENIbHBIC METAJLIbI, TAJIOTEHbI, UHEPTHHIE Ta3bl).
DNeMEeHThI, KOTOpbIe 00pa3yroT aM(OTEepHbIE OKCUIBI U THAPOKCHUIBI.

ITepuonnueckuit 3akoH. Ilepuoanyeckas cucrema XuMA4eCKUX 31eMeHTOB [[. U.
MenneneeBa. Koporkonepuonnas u jyimmHHoneproHas Gopmel [leproanueckoit cucTeMbl
xumuueckux aneMmeHToB . Y. Menneneena. [lepuons! u rpynmbl. PU3NYECKAN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYMIIHI AIIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpOeHUE 3IEKTPOHHBIX
000J109eK aTOMOB TIepBHIX 20 XUMHUYECKUX AeMeHTOB [leprnonnueckoit cuctemsr 1. U.
MeneneeBa. XapakTepUCTUKA XUMHUECKOTO 3JIEMEHTA M0 €T0 MOJO0KEHUIO B
[Tepnognueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Panyca aTOMOB XUMUUYECKUX AIIEMEHTOB, METAJIUTMYECKUX U
HEMETANIMYECKUX CBOMCTB MO IrPyIaM U NepUOIaM.

3nauenue [lepunonuueckoro 3akoHa u [lepuonuueckoid CUCTEMbI XUMUYECKUX 3JIEMEHTOB JIJIsI
pa3BuTHsA HayKu U npakTuku. [. 1. MenaeneeB — yuy€HbIN U rpakIaHUH.



Xumnyeckas cBsi3b. KoBaneHTHas (1osisipHas U HEMOJIIpHAsi) CBA3b.
ONEeKTPOOTPULATEIIBHOCTh XUMUYECKHUX NIEMEHTOB. MIOHHAas CBA3b.

Crenenp okucnenus. OKMCINTEIbHO-BOCCTAHOBUTENBHBIEC peakny. [Iponeccel okucieHus u
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3yuyeHue 00pas3IoB BELIECTB METANIOB U HEMETAJUIOB, B3aMMO/IEHCTBHUE THIPOKCH/IA [IMHKA C
pacTBOpaMH KUCJIOT U LIEJI0YEH, MPOBEAEHUE OIBITOB, HIITIOCTPUPYIOIIUX PUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIHM (TOPEHUE, PEAKIIUHN PA3JI0KEHHS], COSAUHEHUS).
Mesicnpeomemmnoie ceazu

Peanm3zanmst MexXnpeaMETHBIX CBA3EM IPU U3YYEHUN XUMHUHU B 8 KJIACCE OCYIIECTBISAETCS
Yyepe3 UCIOJIb30BAHKE KaK OOIIMX €CTECTBEHHO-HAYYHBIX OHATHH, TAK U MOHSTHIA,
SBJIFOIINXCS CUCTEMHBIMU JJISL OT/I€IBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.
OO1ue ecTeCTBEHHO-HAYUHbIE MOHATHUS: HAyYHBIH (DAKT, TUIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, KIaccu(uKalus, NepUOAUYHOCTb, HAOIIONEHUE, SKCIIEPUMEHT, MOJIETUPOBAHUE,
U3MEpPEHNE, MOJIENb, SIBIICHHE.

®dusznka: Marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJI, U30TOIIBI,
PaZ0aKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUM 3apsi]], BELIECTBO, TEN0, 00bEM, arperarHoe
COCTOSIHME BEILIECTBA, a3, (PU3HUECKUE BETUUUHBI, €AUHUIIBI U3MEPEHUS, KOCMOC, TUIaHETHI,
3BE31b1, ComHILE.

buonorus: dotocuntes, npixanue, ouocdepa.

['eorpadusi: armocdepa, rugpocdepa, MUHEpPaAIIbl, TOPHBIE TOPO/bI, TIOJIE3HBIE UCKOTAEMBIE,
TOIIUBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Iepuonnueckuit 3akoH. Ilepuoanyeckas cucrema XuMudeckux 31eMeHToB /. Y.
MenneneeBa. CTpoeHrE aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKUX
AJIEMEHTOB INIEPBBIX TPEX MEPUOAOB, Kalusl, KAJIbLHI U UX COCAUHEHUN B COOTBETCTBUU C
IIOJIOXKEHUEM 2JIEMEHTOB B [leprognyeckon cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUbl XUMUUYECKOHN CBS3HU. THUIIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCUMOCTbH CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U BUIA XUMUYECKON
CBSA3U.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIeCTB. XUMUYECKUE CBOMCTBA
BEILIECTB, OTHOCSAIIMXCS K PA3JINYHBIM KJIACCaM HEOPTAHUYECKUX COCANHEHHM, TEHETUYECKas
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMU4YeCKUX peakuuid Mo pa3InyHbIM NpU3HaKaM (110 YUCITY U COCTaBY
YYaCTBYIOIMX B PEaKLUU BELIECTB, [0 TEIIOBOMY 3D (PEKTY, O U3MEHEHHUIO CTETICHEH
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB, 10 00PAaTUMOCTH, 110 YYACTHUIO Karajiu3aropa). IK30- U
OHIAOTEPMHUUYECKHUE PEAKLINH, TEPMOXUMHUYECKUE YPABHEHNUS.

[TonsiTue o ckopoctu XumMudeckoit peaknuu. [lousaTre 06 00paTUMBIX U HEOOPATUMBIX
XAMHUYECKUX peakuusx. [IoHsATHE O TOMOTEHHBIX U TE€TEPOTCHHBIX peakuusax. [lonsTue o
karanuse. [lonsatne o xummuyeckoM paBHOBeCUU. PAKTOPBI, BIUSIOINAE HA CKOPOCTh
XUMHAYECKOU PEAKLINN U TTOJ0KEHNE XMMHUUECKOTO PABHOBECHS.
OKHUCAUTENHEHO-BOCCTAHOBUTENIBHBIE PEAKIIUH, 3JIEKTPOHHBIN OallaHC OKUCIUTEIbHO-
BOCCTAHOBUTENBHOM peakiuu. CoCcTaBIeHUE YPABHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMil ¢ UCTIONB30BAaHUEM METO/IA AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPONUTUUECKON AUCCOLUALINN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI. KaTnoHsl,
aHMOHBI. MeXaHW3M JUCCOLMALMY BEUIECTB C PAa3IMYHBIMU BUJAMH XUMHUYECKOM CBS3H.
Crenenb qucconuanuu. CuiabHbIe U cIa0ble 3IEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. YciioBUs NMPOTEKaHUsS peakiuii HOHHOTO 0OMeHa, MOJTHbIE U
COKpAaIlEHHbIC NOHHBIE ypaBHEHUS peakunidi. CBONCTBA KUCIIOT, OCHOBAHUM U COJIEN B CBETE
Ipe/ICTaBICHUNA 00 MEKTPOIUTHUECKON qucconuanuu. KauecTBeHHbIE peakliuy Ha HOHBI.
[ToHsiTHE O TUAPOIIU3E CONEH.

Xumuueckuii IKCnepumenm:

03HAaKOMJICHHE C MOJIETISIMUA KPUCTAJUTMYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB —
METaJUIOB U HEMETAIJIOB (rpaduTa 1 anMasa), CIIOKHBIX BEIIECTB (XJIOpH/Ia HATPHS),
MCCJIEI0BAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAKIIMU OT BO3IECUCTBUS PA3THMYHBIX
(dakTOpOB, HCCIETOBAHKE ANEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MPOIIECCa TUCCOLUAIIUU
KHCIIOT, IIEJI04Yel U cosel (BO3MOKHO HUCIIOIb30BAaHUE BUJICO MATEPHAJIOB), TPOBEICHUE
OIBITOB, MWIUTIOCTPUPYIOIIUX MPU3HAKU NPOTEKAHUS peakuii HOHHOTO 0OMeHa (0Opa3oBaHue
0cajiKa, BbIIEJICHUE raza, 00pa30BaHUE BOJIbI), ONBITOB, WITIOCTPUPYIOIIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEBHBIX peakluii (TopeHue, peakliuu pas3yioKeHus, COCAMHEHN),
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX PEAKIINN HAa NOHBI,
pelIeHre SKCIIEPUMEHTAIIBHBIX 3a7a4.

Hemerasibl M X COeAMHEHUSA

OO01as xapakTepucTUKa ragsoreHoB. OCOOEHHOCTH CTPOEHHUS ATOMOB, XapaKTEPHBIE CTEIICHU
okucyienusi. CtpoeHre u pu3nueckue CBOMCTBA MPOCTHIX BEIIECTB — raJOTeHOB. XUMUYECKUE
CBOMCTBa Ha MpHUMepe XJIopa (B3aUMOJICUCTBUE C METAINIAMU, HEMETAJUIAMHU, LEJI0YaMHu ).
XnopoBonopoa. ComnsiHast KUCIIOTa, XAMUYECKUE CBOMCTBA, MOITYyYEHUE, IPUMEHEHHE.
JleiicTBHE XJIOpa U XJIOPOBOIOPOIA HA OPTAHU3M YEJIOBEKA. BakHele XJIOpUIbl U X
HAXOXKJIEHUE B MIPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u pUu3nveckue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJITIOTPOIHbIE MOAU(DUKALIMYA KUCTIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepbl. CepoBOIOPOI, CTPOCHHE, (PU3HUECKHE U XUMHUECKHE CBOMCTBA. OKCUIBI CEpbl KaK
IpEICTaBUTENIN KUCIOTHBIX OKCUI0B. CepHas KucioTa, GU3nYecKue U XUMUYEeCKre CBOMCTBa
(o01iKe Kak MpercTaBuTeNs Kiacca KUCIOT U crienuduueckre). XMMHUUECKHe peakliny,
JeKale B OCHOBE MPOMBIIINIEHHOTO crioco0a Moxy4eHus cepHoi kucnotel. [Ipumenenue
cepHoil KUCIOThL. COMM CEpHOM KUCIOThI, KAUeCTBEHHAs! peaKlus Ha Cylb(paT-uoH.
Haxoxnenue cepsl U €€ COeUHEHUH B IPUPOJE. XUMHUUYECKOE 3arpsI3HEHNE OKPYKAKOLIEH
Cpellbl COEIMHEHUSAMHU Cepbl (KUCIOTHBIE TOXK]IM, 3arPsI3HEHUE BO3/IyXa U BOJIOEMOB),
CIIOCOOBI €70 MPEIOTBPAIICHHUS.

O61mas xapakrepucTuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE CTENIEHN OKUCIIEHMsS. A30T, pacCpOCTpaHEHUE B IPUPOAE, PU3NUECKUe U
XuMHueckre cBoictBa. Kpyrosopor azora B mpupone. AMMuak, ero pusndeckue u
XUMHUYECKHE CBOMCTBA, MolyuyeHue 1 npumeHenue. Conu aMMOHHMS, UX PU3NUYECKUE U
XUMHUYECKHE CBOKCTBA, TpuMeHeHue. KauecTBeHHas peakuys Ha MOHbl aMMOHUSA. A30THas
KHCJI0TA, e€ MoJlyuyeHue, GU3ndecKrue 1 XuMU4YecKre cBoicTBa (00II1e Kak MpeacTaBuTeNs
KJ1acca KUCIOT U crierududeckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHUS B KQUECTBE
MUHEPATBHBIX Y10OpeHuil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpeibl COSAMHEHUSMHU
a30Ta (KUCJIOTHBIE AOXK/H, 3arpsA3HEHHE BO3yXa, MOYBbI U BOoEMOB). Docdop,
ajoTponHeie Mmogudukauu gocdopa, pusndyeckre u Xumudeckue cBorcTra. OKcua



dbocdopa (V) u pocdhopnas kucnora, puznueckue U XMMHUUIECKUE CBOMCTBA, MTOTyUEHHE.
Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPAJIbHBIX YIOOPEHUH.

O61mas xapakrepuctuka 31eMeHToB |V A-rpynmnbl. OcOOEHHOCTH CTPOEHUS AaTOMOB,
XapaKTepHbIE CTETICHH OKHUCIICHUA. YIJIEPO/, aJUIOTPOIHbIE MOIU(UKAIINH, PACTIPOCTPAHCHHE
B IIpUpojie, pu3nyeckre U XuMu4yeckue cBoicTra. Ancopouus. Kpyroopot yreponaa B
npupone. OKcuibl yriepoaa, ux Gu3nueckue 1 XUMHUUECKUEe CBOMCTRA, IEUCTBUE HA KUBbBIE
OpTaHU3MBbI, TIOJyYEHUE U TPUMEHEHUE. IKOJIOTHUECKUE TIPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yrnepoza (1V), runoresa rmobaibHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIN 2P eKT. YronbpHas
KHCIIOTa U €€ CONH, X (PU3HIECKUE U XUMUUIECKUE CBOMCTRA, MOTyYCHUE U TIPUMCHECHHE.
KauecTBennas peakmnus Ha kapOoHaAT-HOHKI. Vcons30BaHe KapOOHATOB B OBITY, MEIUITUHE,
TIPOMBIIIIIEHHOCTH U CEJIbCKOM XO3SHMCTBE.

[TepBOoHAUYATBHBIC TOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSAMHCHHSIX YIIepoia
(MeTaH, 3TaH, STUJICH, alleTUJICH, 3TaHOJ, IIMIEPUH, YKCycHas kuciota). [Ipupoansie
MCTOYHUKHU YIIIEBOJOPOIOB (Yrojib, MPUPOIHBIN Ta3, HEPTH), MPOTYKTHI UX EPEPabOTKU
(6eH31H), UX poJb B OBITY U IPOMBINIIEHHOCTH. [TOHSATHE O OMONIOTHYECKH BayKHBIX
BEIIECTBAX: KUPaAX, OETKaxX, YIIIEBO/IaX — U UX POJIM B JKU3HU YeloBeka. MarepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTMHEHHM.

Kpemnuii, ero ¢puszndeckrue 1 XUMHUYECKHUE CBONCTBA, MOMyUYE€HHUE U TPUMEHEHUE.
Coeaunenust kpeMHuus B npupoze. O0mue npeacrapieHus 06 okcuae kpemuus (1V) u
KpeMHHEBOU KucIIoTe. CHIIMKATHI, X UCITOJIb30BAHKUE B OBITY, B TPOMBITIUICHHO CTH.
BaxHeiimme cTpouTenbHbIE MaTepraibl; KepaMUKa, CTEKIIO, IIEMEHT, OETOH, KeIe300€TOH.
[TpoGnembl 6€30MaCHOTO UCIIONB30BAHUS CTPOUTEIHLHBIX MAaTEPHAIIOB B TIOBCEIHEBHOM
KU3HH.

Xumuueckuii IKcnepumenm:

U3yYCHHE 00Pa3I[0B HEOPTAaHUIECKUX BEIIECTB, CBOMCTB COJITHON KHUCIIOTHI, IPOBEIACHUE
Ka4eCTBEHHBIX PEAKIIMI Ha XJIOPUA-UOHBI U HAOIIOIEHUE TPU3HAKOB UX MPOTEKAHUS, OTIBITHI,
oTpaxaroiye GU3nIecKue 1 XMMUYECKHUE CBOMCTBA TAJIOTEHOB U UX COCIMHEHUN (BO3ZMOXKHO
UCITIOJIb30BaHHUE BUACOMATEPUATIOB), O3HAKOMIICHUE C 00pa3iiaMu XJIOPUI0B (TAJIOTCHHUIOB),
03HAKOMJICHHE ¢ 00pa3iiamMu cepbl U €€ COeAMHEHUSIMHU (BO3MOXKHO MCTIOIb30BaHUE
BUJIEOMATEPHUAJIOB), HAOIIOJECHUE TIpoIiecca OOYIIIMBAHUS caxapa MoJl ACHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI, H3yUYE€HNE XUMUYECKUX CBOMCTB pa30aBIeHHON
CEpHOM KUCJIOTHI, TPOBE/ICHUE KAYECTBEHHOMN PEaKIMy Ha CYJIb(aT-uOH U HAOIIOJICHUE
npU3HaKa e¢ MPOTEeKaHMs, O3HAKOMJICHUE C (PU3NUECKUMHU CBOMCTBAMU a30Ta, pocdopa u ux
COCTMHECHMH (BO3MOXKHO MCITOJIb30BAHUE BUACOMATEPHAIIOB), 00pa3IiaMy a30THBIX U
dbochopHbIX ynoOpeHuid, moyyeHue, cooupanue, paclio3HaBaHUE U U3y4eHHUE CBOMCTB
aMMHaKa, MPOBEICHUE KAYECTBCHHBIX PEaKIMii Ha HOH aMMOHUS U (ocdar-uoH U u3ydeHue
IIPU3HAKOB UX IPOTEKAHUS, B3AUMOIECUCTBUE KOHLIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C
MebI0 (BO3MOXKHO MCIIOJIb30BaHKE BUICOMATEPHUAIIOB), H3YUCHUE MOJICICH KPUCTATMYCCKIX
peméTok anMasa, rpaduta, QyepeHa, 03HAKOMIICHHE C MPOIIECCOM aJIcCOpOIun
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTA3a, MOIyICHHE,
coOupanue, pacro3HaBaHUE U U3yUYE€HHUE CBOMCTB YIIIEKUCIIOTO ra3a, MPOBEICHUE
Ka4eCTBEHHBIX PEaKIMii Ha KapOOHAT U CHUITMKAT-UOHBI M M3yUYE€HUE MTPU3HAKOB UX
MPOTEKAHUSI, 03HAKOMJICHHE C MIPOYKITMEH CUITMKATHOM MTPOMBITIUICHHOCTH, PEIICHUE
AKCIIEPUMEHTAIBHBIX 33]1a4 10 TeMe « BakHeme HeMeTallIbl U UX COCTUHEHUS.
MeTtasibl M MX COEIMHEHUSA

OO011ast XxapakTepUCTUKa XUMUUECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU WX TOJIOKEHUS B
IIepuoanueckon cucreme xumudeckux aneMeHToB 1. . Menneneesa u cTpoeHust aTOMOB.



Crpoenue MeTanoB. Metajuimdyeckas CBs3b U METAJIIMYECKAsl KPUCTATUIMYECKAs PeIIETKA.
DNIEKTPOXUMUYECKUH Pl HAMPSHKEHU MeTalIoB. OU3NUECKUE U XUMUYECKHUE CBOMCTBA
MeTaioB. O01IMe Croco0bl MOMydeHUsT MeTAIIOB. [IoHATHE O KOPPO3UHU METAJIIOB,
OCHOBHBI€ CITOCOOBI 3alTUTHI UX OT Koppo3uH. CriiaBsl (CTallb, YyT'yH, JIOPATIOMUHUH,
OpoH3a) M X MPUMEHEHHUE B ObITY U NMPOMBIILICHHOCTH.

[IlenouHble METAIIIBL: TTOJ0KEeHUE B [lepuoanyeckoit cucreMe XuMuueckux 3memenToB /1. U.
MenpeneeBa, CTPOEHHUE UX ATOMOB, HAXOXKAEHUE B Tpupoe. Duzndeckue u XUMUYECKHE
CBONCTBa (Ha mpuMepe HaTpusl U Kanus). OKCUABI U TUIPOKCUIBI HATPUS U KAJTUSL.
[IprumeHeHne METOYHBIX METAJJIOB U KX COCIUHEHHUM.

[IlenouyHO3eMeENBHBIE METAIUIBI MATHUW U KaJbLUM: MOJ0KEHKE B [leproanyueckoit cucreme
xuMudeckux aneMeHToB . 1. MeneneeBa, CTpo€HUE UX aTOMOB, HAXO0KJICHUE B IPUPOJIE.
duznyeckre U XUMUYSCKUE CBOMCTBA MarHus U KaJlpus. BaxkHelmme coequHeHns KaJIbIIus
(okcua, THIAPOKCHU, con). JKECTKOCTH BOJIBI M CITOCOOBI €€ yCTpaHEHHUS.

AuntoMuHUH: nosiokeHue B [lepuoguueckoil cucteme XuMu4eckux anemenTon /1. WM.
MeneneeBa, CTpOCHUE aTOMa, HaXOKAEHHUE B pupoac. PU3NUECKUEe U XUMUUYECKUE
CBOMCTBa amroMUHMA. AM]OTEepHBbIE CBOHCTBA OKCH/IA M THIPOKCUA ATFOMUHUS.

Keneso: monoxxenue B [lepuonuueckoit cucteMe xuMuueckux 3emMeHToB . 1. Menaeneena,
CTPOECHHUE aTOMa, HaXOXKJICHUE B IIpupoe. PU3ndyeckne u XMMAYECKHUE CBOKMCTBA KEJe3a.
Oxcuel, ruapokcusl u conu xenesa (1) u sxenesa (1), ux cocras, cBoiicTBa U MONTy4YEHUE.
Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C 00pa3liaMy METAJIJIOB U CILJIaBOB, UX (PU3NUYECKUMU CBOMCTBAMHU, U3yUCHUE
pe3y/IbTaTOB KOPPO3UH METAIIIOB (BO3ZMOXKHO MCIIOJIb30BAaHNE BUICOMATEPUATIOB),
0COOCHHOCTEN B3aUMOJIEHCTBUSI OKCHIA KAJIBIIUS U HATPUS C BOAOU (BO3MOKHO
WCII0JIb30BaHUE BUIEOMATEPHUAIIOB), UCCIIEIOBAHUE CBOMCTB ®KECTKOM BOBI, IpoIecca
TOpeHusl JKeJie3a B KUCI0poie (BO3MOXKHO UCIIOIb30BaHUE BUIEOMATEPUAIIOB), MPU3HAKOB
MPOTEKAHUS KAYE€CTBEHHBIX PEAKIIMNA HA NOHBI: MAarHUs, KaJIbIMs, aJTFOMAHUS, IINHKA, JKeJe3a
(11 u xene3a (1), meau (1), HabmoneHUe U ONMKUCAHUE MTPOIECCOB OKPAIIIMBAHUS TJIAMEHH
HOHAMHU HATPHS, KaJIus U KaJIbIHs (BO3MOXHO MCIIOJIb30BAaHNE BHICOMATEPHAJIOB),
uccieaoBanue aM(pOTEpHBIX CBOMCTB T'HIPOKCH A ATIOMUHUS U THAPOKCHUA [TUHKA, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3aJ1a4 110 TeMe « BaxHEeHIme MeTauIbl U UX COCTMHECHUS.

XuMus M OKpY:KaKIIasi cpeaa

BemectBa 1 Mmarepraibl B HOBCEAHEBHOM )KU3HU YEJIOBEKa. be30macHoe UCoab30BaHue
BEILIECTB U XUMUUYECKUX peakiiil B ObITy. [lepBas moMoIs mpu XMMUYECKUX OXKOTax U
OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHNUE OKpYKalolel cpeibl (MpeaeabHas T0myCcTUMasi KOHIICHTpaIus
BemecTs, ganee — [1JIK). Poinb xuMuu B peiieHuu 3KOJOTHUECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

H3ydeHue 00pa3lioB MaTepraioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHBIE MaTepUAaIbl).
Mesxcnpeomemmnnie ceasu

Peanuzanust MeXIpeIMETHBIX CBSI3€H MpHU U3yUYEHUHN XUMUU B 9 KJlacce OCYLIECTBIISIETCS
Yyepe3 UCIOJIb30BAHKE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHATHH, TaK U TIOHSTHH,
ABJISIFOIIUXCS CHCTEMHBIMU JUISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.
OO01mue ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TCOPHs, aHAJIN3,
CUHTE3, KJIacCU(PUKAIUS, IEPUOJUIHOCTh, HAOTIOIEHNE, IKCIIEPUMEHT, MOJICITMPOBAHUE,
U3MepeHre, MOJIETh, SIBIICHHE, TAPHUKOBBINA d(D(PEKT, TEXHOIOTHS, MAaTEPUAJIBI.

dusukKa: Marepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUM 3apsiji, MPOBOJHUKHU, MOJTYITPOBOJHUKH,



JURIIEKTPUKH, POTORIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHME BELIECTRA, T'a3,
pacTBOp, paCTBOPUMOCTD, KpUCTAJUTMYECKAs! PEIIETKA, CIIJIaBbl, PU3NYECKUE BEIUUMHBI,
€IMHUIIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/bI, COTHIIE.

buonorusi: potocuntes, Apixanue, Ouocdepa, sKocUcTeMa, MUHEpAJIbHbIE YI0OpEHNUS,
MUKPOAJIEMEHTbI, MAaKPOJIEMEHTHI, IUTATEIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpPaAIIbl, TOPHBIE MTOPO/Ib, TIOJE3HBIE UCKOTIAEMbIE,
TOTUIUBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30BAHMUAA

JINYHOCTHBIE PE3VYJIBTATbBI

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHMS MPOTPAMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs
JIOCTUTAIOTCS B X0J/1e 00YUYEeHHsI XUMUU B €TUHCTBE YUeOHON M BOCIIUTATEIILHON
JEATEIIbBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU POCCUUCKUMHU COLMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOpMaMU
MOBEJICHUS M CTIOCOOCTBYIOT MpoOLieccaM CaMOMO3HAHUS, CAMOPA3BUTHS U COLIMATN3AIIUU
0o0y4Jaromuxcs.

JIM4HOCTHBIE PEe3yIbTaThl OTPAKAIOT TOTOBHOCTH 00YUYAOIINXCST PYKOBOJICTBOBATHCS
CHUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALIUM U PACIIUPEHUE ONbITA JEATEIBHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpMoTHYECKOro BOCIIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY H HAYYHOMY
HACJIEeINI0, TOHUMAaHUS 3HAUCHUS XUMUYECKON HAyKU B dKU3HU COBPEMEHHOTO OOIIIECTBA,
CrocoOHOCTHU BIAACTh I0CTOBEPHON HH(OpMAITMEH O EPEIOBBIX TOCTUKEHUSIX U
OTKPBITUSAX MUPOBON U OT€YECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCITUTAHUSI:

MPEACTABICHUS O COIMAIIbHBIX HOPMAX U MPaBUJIaX MEKIUYHOCTHBIX OTHOIIEHUN B
KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, yueOHO-
UCCIIE0BATEIbCKOM, TBOPUECKOM U APYTUX BUAAX JESITEIHHOCTH, TOTOBHOCTHU K
Pa3HOO0Opa3HOW COBMECTHOM AESTENLHOCTH NP BBINIOJHEHNUN YUY€OHBIX, TO3HABATEIbHBIX
3a/1a4, BBIMOJHEHUN XUMUYECKUX IKCTIEPUMEHTOB, CO3/IaHUH YUEOHBIX MMPOEKTOB,
CTpEMJICHHUSI K B3aMMOIIOHUMAHUIO U B3aUMOIIOMOIIY B MPOIECCE 3TON yUeOHOM
NEATEeIIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U MOCTYNKHA CBOMX TOBApHUILEH C
MO3ULIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHHUSI OCIEICTBUM MTOCTYIIKOB;
3) HEeHHOCTH HAYYHOTO NMO3HAHUSI:

MHUPOBO33PEHUYECKUE MTPEACTABICHUS O BEILIECTBE U XUMUYECKOW PEaKIUU,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABIISIOLINE OCHOBY JJIS
MOHUMAaHUS CYITHOCTH HAYYHOU KapTUHBI MUPA, TIPEICTABIICHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIbI, B3AUMOCBSI3SIX YEJIOBEKa C MPUPOIHON Cpeaoi, O
pOJIM XUMHH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHUBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUM 110 XUMHUH,
HEO0OX0ouMBbIe ISl OOBSICHEHUST HAOJII0IaeMbIX TTPOIIECCOB U SIBJICHUH, TTO3HABATEIHLHOM,
WH()OPMAIIMOHHON U YUTATEIbCKON KYJIBTYpPbI, B TOM YHCJIE€ HABBIKOB CAMOCTOSITEIIbHOM
paboThI ¢ y4EOHBIMHU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOU, TOCTYITHBIMUA TEXHUYECKUMHU
cpeacTBaMu UHGOPMAITMOHHBIX TEXHOJIOTUH;

WHTEpEC K 00yUYCHUIO ¥ TIO3HAHUIO, JTF0003HATEIbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHON M MCCIIE0BATEILCKON IEATETLHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPaBICHHOCTH U YPOBHsI O0y4YEeHUS B JabHEHIIIEM;

4) hopMHPOBAHMSA KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 37I0POBBIN 00pa3 )KU3HU, OCO3HAHUE TIOCIICICTBUN U HEMPUATUE BPEIHBIX MPUBBIYCK



(yrnotpeOJieHHs aJIKoToJIsl, HAPKOTUKOB, KypeHUs), HEOOXOAUMOCTU COOTIOICHMS TIPaBUII
0€30MacHOCTH MpU 00palIEHUU C XUMUYECKUMU BELIECTBAMU B OBITY U PeaIbHOW KU3HH;

5) Tpya0BOro BOCIIMTAHMS

MHTEPEC K MPaKTUYECKOMY M3YUYCHHIO ITpodeccuit 1 Tpya pa3inuyHOTO pojia, yBaXKEHHE K
TPYZy ¥ pe3yJibTaTaM TPY0BOH JESITeIbHOCTH, B TOM YUCJIE HA OCHOBE MTPUMEHEHUS
MPEIMETHBIX 3HAHUH IO XMUMHUHU, OCO3HAHHBIN BBIOOP UHIUBUIYAIbHON TPACKTOPUU
IPOJOHKEHHS 00pa30BaHUs C YU4ETOM JTUIYHOCTHBIX HHTEPECOB U CITOCOOHOCTH K XUMHUH,
0OIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHON MPOECCHOHATBHON e TENbHOCTH
Y Pa3BUTHUSI HEOOXOIMMbBIX YMEHUMN, TOTOBHOCTD a/IaITUPOBATHCS B TPOPECCUOHAIBHOM
cpene;

6) 3K0I0rM4€eCKOro BOCIUTAHMSA:

HKOJIOTHUECKH 11eTIECO00pa3HOe OTHOIIEHUE K IPUPOJIE KaK UCTOUHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CyIIIEeCTBOBaHHsI, TOHUMaHUE [IEHHOCTH 370POBOT0 U HE30MacHOro 00pasa *KU3HH,
OTBETCTBEHHOE OTHOLIEHUE K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 3/10POBBIO,
OCO3HAHME LIEHHOCTH COOJIOIEHUS IpaBUil 0€30I1aCHOTO MOBEIEHUS IpU padoTe ¢
BEIIECTBAMH, a TAK)KE B CUTYAIIMSIX, YTPOXKAIOIINX 3JOPOBBIO U KU3HU JIIOJICH;
CIIOCOOHOCTU MPUMEHSTH 3HAHUS, MOJTyYaeMble MPU U3YUCHUU XUMHUH, JJIsl pelIeHus 3ajad,
CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOTHOMN CPEIOH, SISl TIOBBIIIEHUSI YPOBHS SKOJIOTUYECKON
KYJABTYPBbI, 0CO3HAHHUSA [TTI0OATILHOTO XapaKkTepa dKOJIOTHYECKUX MPOoOJieM U MyTel ux
pEeIIeHUs TOCPEICTBOM METOOB XUMHUH, YKOJIOTHIECKOTO MBITUICHHS, YMEHUS
PYKOBOJICTBOBATLCS UM B ITO3HABATEILHON, KOMMYHUKATHBHOMN M COIMAILHOMN TIPAKTHKE.
METAITIPEJMETHBIE PE3VYJIBTATBI

B coctaBe MeTanmpeMeTHBIX PEe3yIbTaTOB BRIICISIOT 3HAYUMBIE 711 (DOPMHUPOBAHUS
MHPOBO33pEHUS 00IIICHAYYHBIC MIOHATHS (3aKOH, TEOPHS, TPUHITUI, TUIIOTE3a, (DaKT, CUCTEMa,
MIPOIIECC, IKCTIEPUMEHT U APYTOE.), KOTOPHIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAyUYHBIX
y4eOHBIX MPeAMETaX 1 MO3BOJISIIOT HA OCHOBE 3HAHUH M3 ATUX MPEAMETOB (POPMUPOBATH
MPE/ICTaBIICHUE O IIEJIOCTHOM HAy4YHOW KapTHHE MHUPA, U YHUBEPCAIbHBIC yUeOHBIC IeHCTBHUS
(mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE, PETYIISITUBHBIE), KOTOPHIE 00€CIIEUNBAIOT
dbopMHUpOBaHUE TOTOBHOCTU K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIIECTBICHHUIO
y4eOHOM eSITCILHOCTH.

Ilo3naBare/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS

ba3zoBrble 1oruyeckue aefcTBu:

YMEHHUS UCTIOJIb30BaTh MIPUEMBI JIOTHYECKOTO MBIIIJICHUS TIPU OCBOCHUH 3HAHUH: PACKPBIBAThH
CMBICJT XUMUYCCKHUX TTOHATHH (BBIICIATH UX XapaKTEPHBIC TPU3HAKH, YCTAaHABINBATh
B3aMMOCBSI3b C IPYTUMU MTOHATHUSIMH ), UCTIOJIB30BaTh TOHATHUS )T OOBSICHEHHSI OTACIIbHBIX
(GaKToB U SABJICHUH, BRIOUpATh OCHOBAHHS M KPUTEPUH LTS KITACCH(PUKAIINA XUMUICCKIX
BCIIECTB U XUMUYCCKHUX PEaKIIUH, yCTaHABIMBATh MPUYUHHO-CIICICTBEHHBIC CBA3H MEKTY
00BbEKTaMH U3YUYCHUS, CTPOUTD JJOTHUCCKHUE PACCYKICHUS (MHAYKTUBHBIC, IETYKTUBHBIC, IO
aHaJIOTUH), JIeJIaTh BHIBOJIBI U 3aKJTFOUCHUS;

yMEHHUE PUMEHSTH B TIPOLIECCE MO3HAHUS TOHSTHS (MMPEAMETHBIC U METaINPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIN, UCTIOIB3YEMbIE B XUMUH, TTPEOOPA30BLIBATH MIUPOKO
MPUMEHSIEMbIE B XMMHH MOJICIIbHBIC TIPEICTABIICHUS — XUMUYECKUN 3HAK (CHMBOJI
AIIEMEHTA), XUMHUYeCcKas (popMyna U ypaBHEHUE XUMHUYECKON PEaKIIUU — TP PEIICHUU
y4e0HO-TI03HABATENBHBIX 3a71a4, C YIETOM ATUX MOJACIBHBIX MPEACTABICHUIN BBISBISITH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKN U3y9aeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U



XUMHUYECKUX PEAKIUH, BBISBIATH OOLIME 3aKOHOMEPHOCTH, MPUYUHHO-CJIE/ICTBEHHbIE CBS3H
Y IPOTUBOPEYUS B U3y4aeMbIX Mpolieccax v SBICHUSX.

Bba3oBble ucciaeanoBarejabcKkue AeCTBUSA.

yYMEHHUE UCTIOIb30BaTh MOCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a TAKXKE
B KaY€CTBE OCHOBBI JIJIs1 (GOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMBbIX CY)KJICHHIA;

IPUOOPETEHHE OIBITA MO IJIAHUPOBAHUIO, OPTaHU3ALUU U TPOBEICHUIO YUEHUUECKHUX
HKCIIEPUMEHTOB, YMEHUE HAOIOAATH 3a XOAOM IPOLIECCA, CAMOCTOATEIBLHO MPOTHO3UPOBATh
ero pe3ynbrart, PopMyIupoBaTh 000OIICHHS U BHIBOJIBI 110 pE3yabTaTaM MPOBEAEHHOTO
OMbITa, UCCIEI0BAHUS, COCTABIATh OTYET O MPOJECIAHHON padoTe.

Pabora ¢ nngopmanueii:

YMEHHE BHIOMpATh, aHATU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAIUIO PA3IUYHBIX BUIOB U
¢dbopM npeAcTaBIeHUs, MOTYYaeMYIO U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYIIApHAs
JUTEpaTypa XMMHUECKOTO COJIEpKaHusl, CIIPaBOUHbIE 1Toco0us, pecypcebl IHTepHETa),
KPUTHYECKH OLIEHUBATh IPOTUBOPEUHBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MIPUMEHSTH pa3IMuHble METO/bI U 3aIIPOCHI IIPU MOUCKE U 0TOOpE HH(OPMALIUU U
COOTBETCTBYIOUIUX JaHHBIX, HEOOXOJUMBIX JIJIsl BBIIIOJIHEHUS YUYEOHBIX U TO3HABATEIbHBIX
3aJ1a4 OoNpeAeEHHOrO TUIA, TPUOOPETEHUE OIBITA B 00JACTH UCIIOJIb30BaHUS
MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIA/ICHUE KYIBTYpO aKTUBHOI'O
UCITIOJIb30BAHMS PA3IMYHBIX TIOMCKOBBIX CUCTEM, CAMOCTOSTEIBHO BHIOMPATh ONTUMATBHYIO
dbopMy npencTaBiaeHuss MHGOPMALIMKY U WIUTFOCTPUPOBATH PEIIaeMble 3a]1a4l HECIOKHBIMU
CXEMaMH, JuarpaMMaMHu, IpyrumMu GopmMamu rpaduku U UX KOMOMHALUSMY;

YMEHHUE UCIOJIb30BaTh U aHAIM3UPOBATH B MPOIEcce YUeOHOM U HCCIEA0BATEIbCKOM
NeATEeIbHOCTH MH(POPMALIMIO O BIUSHUU POMBIILIEHHOCTH, CEIBCKOTO X03SMCTBA U
TPAHCIOPTa HA COCTOSIHUE OKPYXKAIOLIEH MPUPOAHON CPEIbI.

KomMMyHHMKAaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

YMEHUS 33]1aBaTh BOMPOCHI (B X0Je Arayiora U (MJIu) TUCKYCCHUH) TI0 CYIIECTBY 00CYKIaeMon
TeMbI, (POPMYIUPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIBHO BBIIIOJHEHUSI IPEITIOKEHHON
3a7a4u;

YMEHUS NPEJCTABIATh MOJYYEHHBIE PE3YIBTATHI IO3HABATEIBHON AEATEIbHOCTH B YCTHBIX U
NMCBMEHHBIX TEKCTaxX; JeJaTh IPE3EHTALNI0 PE3YIBTATOB BBIMOJHEHUS XUMUYECKOTO
AKCIIepUMeHTa (J1TabOpaTOPHOTO OMBITA, JIAOOPATOPHOM pabOTHI IO UCCIICTOBAHUIO CBONCTB
BEILIECTB, y4eOHOTO MPOEKTA);

yYMEHUS y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIBHOU U
UCCJIeI0BATENIbCKON JAESITENHHOCTH MPHU PEIICHUH BOZHUKAIOIIUX MPOOJIEeM Ha OCHOBE y4€Ta
001X UHTEPECOB U COTIACOBAHUS MO3UILMI (00CYKIeHHS, 0OOMEH MHEHUSMHU, «MO3TOBbIE
HITYPMbI», KOOPJIMHALIMS COBMECTHBIX JIEUCTBHI, ONIpe/IeICHUE KPUTEPUEB 1O OLIEHKE
Ka4eCTBA BBHITIOJIHEHHOU PabOTHI U JpyTHUe).

PeryasiTuBHbIe YHHBepPcaJibHbIEe YUYeOHbIe 1eliCTBUA:

YMEHHUE CaMOCTOATENILHO ONPEAEIIATH LEIU ACSITEIBHOCTH, IIJIaHUPOBATh, OCYLIECTBIIATH,
KOHTPOJIUPOBATh U MPHU HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO ACSITEILHOCTh, BHIOMPATh
HanOomnee 23(HEeKTUBHBIE CTIOCOOBI PENICHHS YICOHBIX M MTO3HABATEIIbHBIX 3a7ad,
CaMOCTOSITEJIBHO COCTABIISITh WJIH KOPPEKTUPOBATh MPEIOKEHHBIN aJITOPUTM JEHCTBUI MTPU
BBITMIOJIHEHNUH 33JJaHUI C yYETOM IMOJTyUYEHHUsI HOBBIX 3HAHUM 00 U3y4aeMbIX 0OBEKTaX —
BELIECTBAX U PEAKUUAX, OLEHUBATh COOTBETCTBUE MOJYUYEHHOI'O PE3yNbTaTa 3asiBICHHON



1I€JI1, YMEHUE UCTO0JIb30BATh U aHAJIU3UPOBATh KOHTEKCTHI, MPEIJIAraeMbl€ B YCIOBUU
3aJITaHUMN.

INPEJIMETHBIE PE3YJ/IBTATBI

B cocTaBe npeaMeTHBIX pe3yIbTaToB 0 OCBOCHHUIO 00S3aTEIbHOTO COACPIKaHMS,
YCTaHOBJIEHHOTO JJaHHOH (penepaiibHON pabouel MporpaMMoO, BBIICIISIOT: OCBOCHHBIC
00y4JaroMMHKCS HayYyHbIe 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBUM, crieliUpUUSCKUE IS
MPEIMETHON 001acTH « XUMHUS», BUJIBI IEATEILHOCTH TI0 TMOTYYSHUIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINH, TPEOOPA30BAHUIO W PUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX
CUTYyallHsIX.

K xonIty 00ydyeHus B 8 Kkjiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE JOKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH y OOYJAIOIITNXCS YMEHUI:

PACKpBIBAaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHITUI: aTOM, MOJIEKYJa, XUMHYECKUI
AIIEMEHT, TPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOHAS U HEOAHOPOAHAS),
BAJIEHTHOCTh, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJISIpPHAsA Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBasi JOJISI XUMHYECKOTO 3JIEMEHTa B COSAUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KUCIJIOTa, OCHOBAHHE, COJIb, AJIEKTPOOTPULIATEIIbHOCTD, CTETIEHb OKUCIICHUS,
XUMUYECKas peakius, KiaccuduKaIys peakiuii: peakiiuu COSTUHCHHS, PEaKIIUH
pa3IOKEHUS, PEaKIIUU 3aMEICHHUs, PEaKIui 00MEeHa, 9K30- U SHIOTEPMHYECCKHIE PEAKIIHH,
TeI10BOM A (PEeKT peakiuu, apo aTroMa, JISKTPOHHBIN CJI0M aToMa, aTOMHAasi OpOUTAJIb,
paanyc aToMa, XUMUYECKas CBA3b, MOJISPHAS U HETIOJSAPHAsE KOBAJICHTHAS CBA3b, HOHHAS
CBSI3b, MOH, KaTUOH, aHUOH, PaCTBOP, MacCcOBast J0Jis BEIIECTBA (IIPOIEHTHAsI KOHIICHTPAIHs)
B PacTBODE;

WJUTIOCTPUPOBATH B3AMMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATAN U TPUMEHSITh 3TH OHATUS
MPY ONMCAHUM BEILIECTB U UX MPEBPAILICHUN;

UCII0JIh30BaTh XUMUUECKYIO CUMBOJIMKY JIJISI COCTaBJIEHUS (POPMYJT BEIIECTB U YpaBHEHUI
XAMHUYECKUX PEAKIINM;

OTIPENICIIATh BaJICHTHOCTh aTOMOB DJICMEHTOB B OMHAPHBIX COCTMHEHUSX, CTCIIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCIMHCHUSX, TPUHAIICKHOCTD BEIIESCTB K ONPEACIEHHOMY KJIacCy
coeAMHEHUH 1o (popMysaM, BHI XUMHYECKOM CBS3HM (KOBAJICHTHAsI U MOHHAS) B
HEOPTraHWYECKUX COCIMHCHUSX;

packpsiBaTh cMbIci [lepuoanueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTpUPOBATh
MMOHUMAHUE NIEPUOIAYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX
nonoxkenus B [lepuoanyeckoii cucreme, 3aKOHOB COXPAHEHUSI MACChI BELIECTB, ITOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUsI, 3aKOHa ABOTaJIpo;

OTMCBIBATh U XapaKTepU30BaTh Ta0IM4YHYI0 hopmy [leproanueckoit CUCTEMbI XUMHUECKHUX
AJIIEMEHTORB: pa3inyaTh MOHATUS «IJIaBHAs MoArpymnna (A-Tpynma)» U «mo0ouHasi HoArpyIa
(b-rpynma)y», manbie 1 OONbIINE TEPUOJIBI, COOTHOCUTHh 0003HAYEHH S, KOTOPhIE UMEIOTCS B
tabnuie «llepuonuueckas cucrema xumudeckux 3neMenToB . . MenneneeBay ¢
YUCJIOBBIMHU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij
syipa, 00IIIee YuCIIo JIESKTPOHOB U PACIIPEACICHUE UX 110 3JIEKTPOHHBIM CJIOSIM);
KJIaCCU(UIIMPOBATh XUMHUCCKHE dJICMCHTHI, HEOPTaHMYECKHUE BEIISCTBA, XUMHYECKHE
peakim (110 YUCITy U COCTaBY YYaCTBYIOIINX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3P deKTy);
XapaKTepPHU30BaTh (OMKCHIBATH) OOIIME XUMUISCKHE CBOMCTBA BEIICCTB PAa3IMYHBIX KJIACCOB,
MOATBEPK/1asi OMUCAHUE MPUMEPAMH MOJIEKYJISPHBIX YPABHEHUM COOTBETCTBYIOLIUX
XAMHUYECKUX PEAKIINM;



IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOIO COCTABA,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIbHYIO MOJIEKYJISIDHYIO U MOJISIPHYEO MacChl BEILIECTB, MACCOBYIO JIOJIEO
XUMHUYECKOTO JIEMEHTa 1Mo (HopMylie COeAMHEHMs, MAaCCOBYIO JIOJTIO BEILIECTBA B paCTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUUYECKOM PEAKIINH;

MIPUMEHSTh OCHOBHBIE ONIEPAllMU MBICIUTEIbHON JEATEIbHOCTH — AHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IIEeHNEe, CHCTEMATH3AIINIO, KITACCH(UKAIIUIO, BRISBICHUE TPUIMHHO--
CJIEACTBEHHBIX CBSI3€M — I U3YYEHHUS] CBOMCTB BEIIECTB U XUMUYECKUX PEAKIU,
€CTECTBEHHO-HAY4YHbIE METO/Ibl TIO3HAHUS — HAOJIIOJICHHUE, U3MEPEHUE, MOJICIIMPOBAHNE,
AKCIIEPUMEHT (pEaibHBIN U MBICIICHHBIN);

CJIeIOBaTh MPABWIIAM ITOJIH30BAHUS XUMUYECKOU MOCYA0U U Ja00paTopHBIM 000PYIOBaHUEM,
a Tak)ke MpaBuiiaM oOpalleHUsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU 110
BBITIOJTHEHHUTO JTA0OPATOPHBIX XMMUYECKHUX OITBITOB TIO MOJIYICHHUIO U COOMPAHUTO
ra3o00pa3HbIX BEIIECTB (BOAOPO/Ia U KUCIOPO/ia), MPUTOTOBICHUIO PACTBOPOB C
ONPENEIEHHON MacCOBOM 10J1€M paCTBOPEHHOTO BEUIECTBA, NIAHUPOBATH U MPOBOAUTH
XUMUYECKUE IKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEJIOUEH U KUCIOT C IOMOLIBIO
WHIUKATOPOB (Jlakmyc, (peHomndTaaent, METHIOPAHX U IPYTHE).

K koHIty 00ydyeHus B 9 Kkjacce mpeIMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE JOKHBI
oTpaxkaTb COOPMUPOBAHHOCTH Yy 0OYHAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICJI OCHOBHBIX XUMUUYECKUX TMOHSATUNA: XUMUYECKHUI 2JIEMEHT, aToM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb,
AIIEKTPOOTPHULIATETILHOCTD, CTETICHb OKUCIICHUS, XUMUYECKasl PEaKIlusl, XUMUYECKas CBSI3b,
TeII0BOM 3((PEKT peakuuu, MOJib, MOJISIPHBI 00BEM, PACTBOP, JEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, DJICKTPOJTUTHYECKAS TUCCOIIMALINS, pEaKIIMd HOHHOTO OOMEHa,
KaTajn3aTop, XMMUYECKOe paBHOBECHE, 00paTUMbIe U HEOOpaTUMBbIE pEaKIIHH,
OKUCJIUTEJIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU, OKUCIIUTEIb, BOCCTAHOBUTEIIb, OKHCJIICHUE U
BOCCTaHOBJICHUE, AJJIOTPONHS, aM(pOTEPHOCTh, XUMUYECKasl CBA3b (KOBaJIEHTHAs, MOHHAS,
METAJTNYECKAs ), KPUCTAILTNYECKAs: PEIIETKA, KOPPO3HS METAIIJIOB, CILJIABbl, CKOPOCTh
XMMHUYECKOU peakluu, peaeabHo nonycrumas konnentpauus [IJIK Bemecrsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX MMOHATHI U IPUMEHSATH 3TH MOHITHUS
IIPU OMMCAaHUM BEUIECTB U UX MPEBPAILICHUI;

UCITOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JIJIs COCTaBIEHUS (DOPMYJT BEIIECTB U YpaBHEHUH
XAMHUYECKUX PEAKIINM;

ONPENIENIATh BAJICHTHOCTh U CTETICHb OKUCIICHUS XUMUYECKUX DJIEMEHTOB B COSIMHEHUSX
Pa3JIMYHOTO COCTaBa, MPUHAIC)KHOCTD BEIIECTB K ONpPEAeIEHHOMY KJIacCy COSTUHEHUH 110
dbopmynam, BUJI XUMUUYECKOU CBSI3M (KOBaJICHTHAs, MOHHAS, METAJIJTNYECKasi) B
HEOPTaHUYECKUX COCTUHECHUSX, 3apsi] HOHA TI0 XUMHUYECKOH hopmyrie, XapaKkTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX COCAUHEHHUM, TUIl KPUCTATUIMYECKON PEIIETKU
KOHKPETHOTO BEIIIECTBA;

packpbiBaTh cMmbici [leproauueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBATH €TI0
MOHMUMAaHUE: OMMCHIBATh U XapaKTepU30BaTh TAOIMUHYIO0 Gpopmy [leproanueckoit CUCTEMBI
XUMHUUYECKUX AJIEMEHTOB: pa3jinuaTh MOHATHS «IJIaBHAs noarpynna (A-rpynmna)» u
«mmobouHas noarpynna (b-rpynma)», maneie u 60JbIIHE TEPUOJIBI, COOTHOCUTH 0003HAUYCHNS,
KOTOPBIE UMEIOTCS B IIEPUOIUYECKON TabIuUIlEe, C YNCTOBBIMH XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XHUMHUYECKHUX JIEMEHTOB (COCTaB | 3apsil Aapa, 00IIee YUCIIO AIEKTPOHOB U
pacrnpeneneHue ux rno 3EKTPOHHBIM CIIOSIM), 00BACHATH 00IIME 3aKOHOMEPHOCTH B



VU3MEHEHHMH CBOWCTB 2JIEMEHTOB M UX COCIMHEHUH B IPEAEIIax MaJbIX IEPUOIOB U INIABHBIX
NOJArPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMUUECKHUE JIEMEHTHI, HEOPraHUUECKHE BEILECTBA, XUMUYECKUE
peakuuu (Mo YUCIy U COCTABY YUACTBYIOIIMX B PEAKIIUU BEIIECTB, 10 TEIJIOBOMY 3P (DEKTY,
10 U3MEHEHUIO CTENIEHEN OKUCIEHHSI XUMUYECKUX JIEMEHTOB);

XapakTepHu30BaTh (OMMCHIBATh) 00IIME U clieHU(PUIECKNE XUMUYECKHUE CBOMCTBA MTPOCTHIX U
CJIOHBIX BEUIECTB, MOJTBEPKAasi ONMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

COCTaBIISATh YPABHEHUS SJIEKTPOJIUTUYECKON TUCCOIUALINU KUCIIOT, IIEJIOYEH U COJIEH,
MOJTHBIE U COKpAIIEHHBIE YPaBHEHHsI peaKluii MOHHOTO OOMEHa, ypaBHEHUS PEaKIIHiA,
NOJITBEPKIAIOIINX CYIIECTBOBAHUE N'€HETUYECKOM CBSI3U MEKy BEILIECTBAMU PA3ITHMYHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM
COCTAaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKlui;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHMS], BO3MOKHOCTH
IIPOTEKAHMSI XUMHUYECKUX MTPEBPAILICHUIN B Pa3JIMYHbIX YCIOBHSIX;

BBIYMCIIATh OTHOCUTEIIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MaCCOBYIO JIOJIIO
XMUMHYECKOTO JIEMEHTA 0 (JOpMyJie COEAMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
IIPOBOAUTH PAaCUYETHI IO YPAaBHEHUIO XUMHUUYECKON pEaKLUU;

coOI01aTh MpaBuJia MOJIb30BaHUS XUMUYECKOM MOCY0M U 1a00paTOPHBIM 000PYAOBAHHUEM,
a TaKXe MpaBuiIa 0OpalIeHus C BEUIECTBAMU B COOTBETCTBUHU C MHCTPYKLMSIMU T10
BBINIOJIHEHUIO JTAOOPATOPHBIX XMMUYECKUX OIBITOB MO MOJIYYEHHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHUaKa U YIJIEKUCIIOTO ra3a);

IPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHbIX BEIIECTB:
pacno3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OPOMUI-, HOAK -, KapOoHaT-, pocdar-, cunmkar-,
cynb(aT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS M1 HIOHBI U3yYE€HHBIX METAILIOB,
IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEUIECTB;

IPUMEHATH OCHOBHBIE OIIEPALIMU MBICIUTEIBHON JEATEIbHOCTH — AaHAJIN3 U CHHTE3,
CpaBHEHUE, 0000IIEHIE, CUCTEMATHU3alIIO, BBISIBJICHUE IPUUYUHHO-CIICACTBEHHBIX CBA3EH —
JUISl U3yYEHUs CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIINI, €CTECTBEHHO-HAYYHbIE METO/IbI
NO3HaHUs — HAOII0/IEHUE, U3MEPEHUE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (pPEalbHbIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosinvecTBo 4acos
Ne | HammeHoBaHMe pa3ie/ioB U TeM IlpakTHuyec | IIEKTPOHHBIE (HU(DPOBbLIE)
KoHTpO/IBLHBI
1/ | IpOorpamMMal Bcero KHe oOpa3oBare/ibHbIE PeCypcChl
e padoThI
padoThI
Pazneu 1. IlepBoHavyajibHbIe XMMHYECKUE TOHATHUSA
11 z((:Iil\e/I(I:/ITﬂB;HB;{iI:Ia:II 36;2(1;:;601(01”4 5 2 bubmmorexa HOK
' P https://m.edsoo.ru/7f41837c
JEATEIIbBHOCTH Y€JIOBEKA
bu6mmoreka [IOK
1.2 | BemecTBa U XUMUYECKHUE PEAKITHH 15 1 https://m.edsoo.ru/7f41837¢
Htoro mo pazaemy 20
Pa3zjnes 2. BakHeiine npeacTaBUTe/IM HEOPraHMYeCKNX BelIeCTB
bu6moreka [IOK
2.1 | Bosnyx. Kucnopon. ITonstue 06 okcumax 6 hitps://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.2 | Bonopona.Ilonsarue o KMCIOTaX U COMSIX 8 1 hitps://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.3 | Boxa. PactBopsl. [lonsiTHe 00 OCHOBaHUAX | D 1 1 https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACChl HEOPTaHUYECKHUX 11 1 1 bubnuoteka [IOK
" | coenuHeHn# https://m.edso0.ru/7f41837c
Wtoro no pazneny 30

Paznen 3. Ilepunoanyeckuii 3axkoH u Illepuoanyeckas cucrema xumuuyeckux jemeHToB JI. . MenaeneeBa. CTpoeHue aToMOB.
XumMnueckas ¢cBsi3b. OKHCJIUTEIbLHO-BOCCTAHOBUTEIbHBIE PeaKIINU

3.1

[Tepuonnueckui 3akoH u [lepuonnueckas
CUCTEMA XUMHUYECKHUX d1eMeHTOB JI. M.
MenpeneeBa. CTpoeHue aroma

bu6mmoreka LIOK
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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

32 Xumuueckas cBsizb. OKMCIUTEIbHO- 8 bubmoreka [IOK
' BOCCTaHOBMTEJIbHBIC PEAKIUH https://m.edsoo.ru/7f41837c¢
bubmmoteka LIOK
Hroro no pasneiny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Eubmaorexa LIOK
p P https://m.edso0.ru/7f41837¢c
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME



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

9 KUIIACC

Kosm4ecTBO 4acoB

Ne | HammeHoBaHuUe pa3iesioB U TeM IpakTHuec | IIEKTPOHHBIE (HU(DPOBBIE)
KoHTpO/IBHBI
/1 | IporpamMmabl Bcero KHe oOpa3oBaTe/ibHbIe PeCypcChl
e padoThI
padoThI
Pasjes 1. BemecTBo U XUMHYECKHE PeaKIMU
11 [ToBTOpeHUE U yriTyOJIeHUE 3HAHUI 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/ielIoB Kypca 8 Kjiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuoteka I[IOK
| peaknmid https://m.edso0.ru/7f41a636
13 ONEKTPOIMTUYECKAS TUCCOIAALIMS. 8 1 1 bubnuoreka [IOK
" | XuMHUYeCKHe pEaklii B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3znen 2. Hemeta/uibl M MX COCAMHEHMS
21 OO611ast XxapaKTepUCTHKA XUMHYECKUX 4 1 bubnmnoreka [JOK
" | anemenToB VIIA-rpymiel. ["amorens https://m.edsoo.ru/7f41a636
e el B Buorea 10K
' PYTHIBL- 2P https://m.edso0.ru/7f41a636
COEMHEHUS
OO6m1as xapakTepucTUKa XUMUYECKUX
bu6mmoreka LIOK
2.3 | anementoB VA-rpynnsl. A3oT, hochop u 7 1 https://m.eds00.ru/7f41a636
WX COCMHEHUS
po | aeee [ | , | o
' N PYTHIEI. poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
HToro no pazaeny 25
Pa3gea 3. MeTaibl M UX COeITUHEHUA
. but6moreka [IOK
3.1 | Obuue crotictsa meTaLIoB 4 https://m.edsoo.ru/7f41a636
3.2 | Baxueiiime MeTaIUIBI U UX COEIUHEHUS 16 1 2 bubmoreka [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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

https://m.edso0.ru/7f41a636

Wroro mo pazneny 20

Paznen 4. XuMus u okpykamomas cpena

4.1 | BemecTBa 1 MaTepuajbl B )KU3HH YeJloBeKa | 3 BH6H_HOTeKa HOK
https://m.edso0.ru/7f41a636

Htoro mo paszaeny 3

PesepBHOE Bpems 3 bubmmorexa LOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI' PAMME



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

IHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
DJIEKTPOHHBbIE
Ne uudposbie
n/n Tema ypoxa Beero [Mara o0pa3oBare/ibHbIE
4acoB pecypebI
[Ipeamet xumuu. Poib XMMHUM B )KM3HU YEJIOBEKA bubmmorexa HOK
1 e ' "1 https://m.edsoo.ru/f
Tema u BemiecTBa f0d210c
bu6moreka [IOK
2 [ToHsTHE O METOAAX TO3HAHUS B XUMHUHU 1 https://m.edsoo.ru/f
f0d227e
[Ipaktrnueckas padora Ne 1 «IIpaBuna paGoTsl B bubnmnoreka LIOK
3 71a00paTOpUH U MPUEMBI 0OpAIIEHUS C 1 https://m.edsoo.ru/f
71a00paTOPHBIM 000PYITOBAHHEM f0d23dc
YucTsle BemecTBa u cMecu. CriocoObl pas3yienieHus bubmorexa [IOK
4 - ' 1 https://m.edsoo.ru/f
f0d26ca
5 [TpakTuueckast padota Ne 2 «Pa3ﬂi:neHHe cMecei 1 ﬁ'[ytlgg:l;l/ﬁ?elijasggrﬁ r
(Ha mpuMepe OYUCTKU MOBAPEHHOU COJIN)» f0d28c8
bu6mmoreka [IOK
6 ATOMBI U MOJICKYJTBI 1 https://m.edsoo.ru/f
f0d2a6¢
XVUMHUUYECKHUE IIEMEHTHI. 3HAKH (CHUMBOJIBI) bubmorexa [OK
7 I BHeMeHTOB. 1 https://m.edsoo.ru/f
f0d2be8
bubmnoreka [IOK
8 [TpocThie 1 CIOXKHBIC BEIIECTBA 1 https://m.edsoo.ru/f
fOd2a6¢
bu6moreka [IOK
9 ATOMHO-MOJIEKYIISIPHOE YUCHHE 1 https://m.edsoo.ru/f
f0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEILIECTB. bubmoreka I[IOK
10 | Xumuueckas hopmyna. BareHTHOCT aTOMOB 1 https://m.edsoo.ru/f
XUMHYCCKHX DJIIEMEHTOB fO0d2eae
bubanoreka [IOK
OtHocuTenbHas aroMHas Macca. OTHOCUTENbHAs _
11 1 https://m.edsoo.ru/f
MOJICKYJISIpHAsI Macca f0d323c
MaccoBast 70311 XUMHUYECKOTO JIeMEHTa B bubmmorexa [IOK
12 COCTIHEHNT 1 https://m.edsoo.ru/f
f0d350c
13 | KoanuectBo BemectBa. Monb. Monsipaas macca |1 bubmuoteka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

https://m.edsoo.ru/f
f0d5230

duzndeckrue U XMMUYECKUE SIBJIICHUS.

bubanoreka [IOK

14 N UMIICCKAS DeAKILIS https://m.edsoo.ru/f
peart f0d37fa
[TpusHaku 1 yCIOBUSA IIPOTEKAHUST XUMUYECKUX Brbmioreia OK
15 P - y p https://m.edsoo.ru/f
peaKiin f0d3al6
3aKOH COXPAHEHHUS MACCHI BEIIECTB. X UMUYECKUE bubmorexa LIOK
16 P H ’ https://m.edsoo.ru/f
YPABHEHI f0d3b8s
Brruncnenus koianyecTBa, MacChl BELIECTBA 110 bubmorexa LIOK
17 ypaBHeJII{I/IHM XI/II\I;I/I‘-ICCKI/IX’ peaxkuui n https://m.edso0. M/t
f0d5708
Kiaccuduxkanuys XuMru4eckux peaxkiui bubmorexa LOK
18 1 peakil https://m.edsoo.ru/f
(coenuHeHUs, Pa3IOKEHUS, 3aMEIICHUsI, 0OMEHA) f0d3f34
bubanoreka LIOK
19 | O600uIEeHNe U cUCTEMATU3alIUS 3HAHUI https://m.edsoo.ru/f
f0d40c4
bu6moreka [IOK
20 fggzlﬂzgiﬁﬂpz 2i3§13§‘1 no Teme «Bemecrsa n https://m.edsoo.ru/f
f0d4290
Bos — cMech ra3oB. CocrtaB BO3ayXa brbmioreia LOK
21 AYX ' AyXa. https://m.edsoo.ru/f
Kucnopon — anemeHT n npoctoe BemecTBo. O30H f0da48e
Pu3NYEeCKUE U XUMUYECKUE CBOMCTBA KACIOPOAA bubnmnoreka LIOK
22 | (peakiuu okuciieHus, ropenue). [lonstue 06 https://m.edsoo.ru/f
OKCH1axX f0d4614
Croco0ObI MOIYUYEHHU KUCIOPOAa B JIa0OpaTOpUH Bubmaorexa LIOK
23 Y poa partop https://m.edsoo.ru/f
Y TIPOMBINIIIEHHOCTH. [IpruMeHenune kuciaopoaa f0d497a
TerutoBoit 3 eKT XUMHIECKON peaKInH, bubmuoreka I[IOK
24 | mOHATHE O TEPMOXUMHUYECKOM YPaBHEHHUH, K30~ U https://m.edsoo.ru/f
DHJIOTEPMHUYCCKUX PEAKITHSIX f0d4790
bu6moreka [IOK
25 TonnuBo (HedTh, yroib U METaH). 3arpsi3HEHHE https://m.edsoo.ru/f
BO3/IyXa, CIIOCOOBI €ro MPea0TBPAILICHUS fodacaa
bubanoreka [IOK
2% ITpakTudeckas padora Ne 3 mo Teme «HonyTieHI/Ie https://m.edso0.ru/f
1 coOMpaHue KUCIOpoIa, N3YYCHHUE €T0 CBOMCTBY f0d4ae?
Bonopox — »ieMeHT ¥ IPOCTOE BELIECTBO bubmuorexa LIOK
27 Aopon ! p m ’ https://m.edsoo.ru/f

Haxoxnenue B mpupone

f0d4ddo



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
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du3nvecKre 1 XMMUYECKUE CBOMCTBA BOJIOPOA.

buobanoreka [IOK

28 https://m.edsoo.ru/f
[Ipumenenue Bogopoaa f0daddo
bubnuoreka [IOK
29 | IloHsiTHE O KHCIIOTaX U COJISAX https://m.edsoo.ru/f
f0d50d2
bu6moreka [IOK
30 | CiocoObl moy4YeHHs BOAOPOA B TaOOpaTopuu https://m.edsoo.ru/f
f0d4dd0
31 [TpakTuueckast padota Ne 4 1o Teme «HOJIXLICHI/IC E’[Ptlgg:?/ﬁ?elcdas&(.)rlj f
U cOOMpaHue BOAOPOa, U3YUCHUE €r0 CBONCTBY f0d4f42
bu6moreka [IOK
32 | MonspHbIii 00b€M Ta30B. 3aKoH ABOTapO https://m.edsoo.ru/f
f0d542e
Breruucnenus o0bEMa, KOJIMUSCTBA BEIIECTBA raza bubanoreka [IOK
33 | Mo ero U3BECTHOMY KOJUYECTBY BEIIECTBA WITH https://m.edsoo.ru/f
00BEMY f0d55a0
Boruucnenus 00bEMOB ra3oB 10 ypaBHEHHIO bubmmnoreka LIOK
34 | peakiuu Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/f
OTHOIIIEHHH Ta30B f0d5708
bubmnoreka LIOK
35 | dusnyeckue U XUMHYECKUE CBOMCTBA BOJIbI https://m.edsoo.ru/f
f0d587a
bu6mmoreka [IOK
36 | CocraB ocHoBaHui. IToHsTHE 00 MHAMKATOPaAX https://m.edsoo.ru/f
f0d59e2
Bona xak pactBopurens. Haceienasie n bubmnoreka LIOK
37 | HeHACBIIIEHHBIC pacTBOPBI. MaccoBast 101 https://m.edsoo.ru/f
BEIIECTBA B PACTBOPE f0d5b40
[Ipaktruueckas padora Ne 5 o Teme bubnmnoreka LIOK
38 | «IIpuroToBieHUE paCTBOPOB C ONPEIACIEHHOM https://m.edsoo.ru/f
MacCOBOH J10JIell paCTBOPEHHOTO BEIICCTBAY fOd5eba
KonTponbnas padora Ne2 no reme «Kucnopon bubmorera [TOK
39 B ' https://m.edsoo.ru/f
Bonopoxa. Boma» f0d6342
bu6moreka [IOK
40 | Okcuubl: cocTaB, KiIacCU(pUKaIUs, HOMEHKIATypa https://m.edsoo.ru/f
f0d664e
. bu6mmoreka [IOK
[ToyueHne 1 XUMUYIECKHE CBOWCTBA KUCIOTHBIX, _
4l OCHOBHBIX U aM(POTEpPHBIX OKCHJIOB https://m.edsoo.ru/f
P A fOd664e
42 OcHoOBaHMS: COCTaB, Kiaccu(puKarus, bubanoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/f
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fO0d67ca

bu6moreka [IOK

43 | [lony4eHne U XUMUYECKHE CBOMCTBA OCHOBAHUI https://m.edsoo.ru/f
fOd67ca
Kucnotsr: cocras, kmaccudurarys bubmorexa TOK
44 HOMEHKIATY 2 ’ ’ 1kjé’;lr}s:llzm.edsoo.ru/f
ee
bubnuoreka [IOK
45 | Ilony4yeHre U XUMHYCCKHE CBOMCTBA KHCIIOT https://m.edsoo.ru/f
fOdfee2
Conu (cpenHme): HOMEHKIIATypa, CIIOCOOBI bubmorexa [OK
46 ‘ . https://m.edsoo.ru/
MOJTyYeHUS, XUMUYICCKHE CBOMCTBA 00ad9474
[Ipaktrnueckas padora Ne 6. Pemienue bubnmnoreka LIOK
47 | 5KCIIEpUMEHTAIIbHBIX 3aj1ad 110 TeMe «OCHOBHBIC https://m.edsoo.ru/
KJIACChI HEOPTaHUYECKUX COCTMHEHUIN 00ad9b7c
['eHeTHuecKas CBA3b MEXKAY KIacCamMu bubmorexa [IOK
48 y https://m.edsoo.ru/
HEOPTaHUYECKUX COCAMHCHHIA 002d9350
bu6mmoreka LIOK
49 | O0oOmIeHNE U CUCTEMATHU3AIHS 3HAHUN https://m.edsoo.ru/
00ad9ch2
50 KonTponbnas padbora Ne3 no teme "Ovc"HOBHHe EESJSI:I;I/?;}FZ?S&OJIE /
KJIACChI HEOPTAHWYECKHUX COCAMHCHHI 00ad9ela
[lepBble NOMBITKH KJIACCU(PUKALNNA XUMUYECKUX bubmmnoreka LIOK
51 |anemenroB. [ToHATHE O TPyNIIaX CXOMHBIX https://m.edsoo.ru/
HJIEMEHTOB 00ad9ffa
[Iepnonnueckuii 3akoH u [lepnonnueckas bubmmnoreka LIOK
52 | cuctema xuMHUecKux daemenToB /1. 1. https://m.edsoo.ru/
Menpeneesa 00ada52c
bu6moreka [IOK
53 | Ilepuopl, rpyMIbl, MOATPYIIIBI https://m.edsoo.ru/
00adas2c
Crpoenue aromoB. CocTaB aTOMHBIX SIJIEp bubmorera [IOK
54 M30TomET ‘ ‘ https://m.edso0.ru/
00ada342
CtpoeHue 2IeKTPOHHBIX 000JI0YEK aTOMOB bubnuoreka [IOK
55 | anemenToB Ilepuomuueckoii cucremsr /1. U. https://m.edsoo.ru/
Menpeneesa 00adabbc
XapakTepuCcTUKa XMMAYECKOTO AJIEMEHTA 110 €ro bubmmoreka [IOK
56 | momoxkenuto B Ilepuonnyeckoii cucteme /1. 1. https://m.edsoo.ru/
Menpeneesa 00ada824
57 | 3nauenue llepuonuueckoro 3akoHa JJisl pa3BUTHS bubmmoreka [JOK
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Hayku U npaktuku. [{. 1. MenneneeB — y4€HbIN,
NEeAAaror U rpaXJaHuH

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

58

DNEKTPOOTPUIIATEHLHOCTh AaTOMOB XUMHYECKHUX
AJIEMEHTOB

bubanoreka [IOK
https://m.edsoo.ru/
00adaabh8

59

Honnas xumu4deckasl CBI3b

bu6moreka [IOK
https://m.edsoo.ru/
0Oadac34

60

KoBanenTtnas noJaipHast XUMHU4YCCKas CBsA3b

bubnuoreka [IOK
https://m.edsoo.ru/
00adaab8

61

KoBanentHas HCIIOJIIPpHAsA XUMHUYCCKaAs CBA3b

bubnuoreka [IOK
https://m.edsoo.ru/
00adaabh9

62

CrernieHb OKUCIIEHUS

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

63

OKHCIUTEILHO-BOCCTAHOBUTEIbHEIC pCaKnuu

bubanoreka LIOK
https://m.edsoo.ru/
00adbh076

64

OKUCIIUTEIN U BOCCTAHOBUTEIH

bu6moreka [IOK
https://m.edsoo.ru/
00adbh076

65

KonTtponbHas padora Ne4 no teme «Ctpoenue
aToMa. XMMHUYECKAs CBA3bY

bu6mmoreka [IOK
https://m.edsoo.ru/
00adh486

66

O00011eHNEe U cCUCTEMAaTH3allUs 3HaHUI

bubmnoreka [IOK
https://m.edsoo.ru/
00adb33c

67

O00011eHNEe U cCUCTEMAaTH3allus 3HaHUI

bubmnoreka [IOK
https://m.edsoo.ru/
00ad9cbh2

68

O0001IEHNE U cuCTEMaTU3alis 3HAHUA

bu6moreka [IOK
https://m.edsoo.ru/f
f0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68
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9 KJIIACC

JJIeKTPOHHbBIE
Ne Tema ypoka Hara uHgposbie
n/n Bcero oOpa3oBarejibHbIE
pecypchl
. bubnuoreka [{OK
[Tepunonnueckuit 3axkoH. [lepunoguueckas cucrema )
1 xuMudeckux anemeHnToB /. 1. Meneneena 1 hitps://m.edsoo.ru/
T 00adb59e
. bubnunoreka [{OK
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB _
2 XUMUYECKHUX AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB 1 hitps://m.edsoo.ru/
00adb6b6
Kiaccuduxkanus u HOMEHKIaTypa bubmmorexa [IOK
3 HEODIAHIIECKHX BOLLECTE 1 https://m.edsoo.ru/
P o 00adb7e2
Buibl XUMHAYECKOW CBA3U U THUIIBI bubmorexa IIOK
4 KPUCTAJTTMYECKUX PEIIETOK . hitps://m.edsoo.ru/
00adbact
KonTponbnas padora Nel no reme «IloBTopenue u
5 yriIyOJeHUEe 3HAHUM OCHOBHBIX pa3nieioB kypca 8 |1
KJ1accay
Knaccudukanus XuMru4eckux peaxkiui rno bubmmorexa HOK
6 PASTIYHbIM TpU3HAKAM 1 https://m.edsoo.ru/
00adbch0
[ToHATHE O CKOPOCTH XUMUYECKON PEAKIIUU. bubnunoreka LIOK
7 [ToHsATHE O TOMOTEHHBIX U TETEPOTCHHBIX 1 https://m.edsoo.ru/
PEaKITHsIX 00adbe9a
[TonsTe 0 xumMu4eckoM paBHoBecuU. DAKTOPHI, bubnmnoreka [JOK
8 BIIMSOIIUE HA CKOPOCTh XUMHUUECKOU peakiuu 1 | 1 https://m.edsoo.ru/
MOJIOYKEHUE XUMHUECKOTO PABHOBECHSI 00adc28c
bu6mmoreka [IOK
9 OKHCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN 1 https://m.edsoo.ru/
0Oadcade
Teopust ANEKTPOIUTAYECKON JUCCOLIMALIAH. bubmmorexa TIOK
10 CusibHbIE U clla0ble 3IEKTPOTUTHI . hitps://m.eds00.ru/
00adcd68
bu6mmoreka [IOK
11 HoHHbIC ypaBHEHHS PEAKIIHIA 1 https://m.edsoo.ru/
00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUM B bu6mmoreka LIOK
12 CBETE MPECTABICHUIN 00 ICKTPOIMTHIECKOM 1 https://m.edsoo.ru/
JIUCCOLIAALIAN 00add5d8
13 XHMMHUYECKHE CBOMCTBA COJIEH B CBETE 1 bubmmoteka LIOK

NpeICTaBICHUN 00 AEKTPOITUTHYECKON

https://m.edsoo.ru/
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JIUCCOLAALIAN 00add8b2
bu6nmoreka LIOK
14 [TousiTrie 0 rUApOIIK3E Coei https://m.edsoo.ru/
00add9d4
bu6nmoteka LIOK
15 O060011IeHHE U CUCTEMATH3AlNs] 3HAHUH https://m.edsoo.ru/
00addd12
bubnuoreka [{OK
16 [TpakTrueckas padorta Ne 1. «Pemienue hitps://m.edso0.ru/
AKCIIEPUMEHTAJILHBIX 3a]1a9» 00addbfa
KonTtponbnas padora No2 mo teme bubnuoreka [HOK
17 «INEeKTPONUTHIECKAS JUCCOIMAINA. XUMUICCKHEC https://m.edsoo.ru/
pEaKIiy B PaCTBOPAX» 00addec0
OO01mmas XapakTepuCTHKA raJIoreHOB. XUMHYECKHUE bubmmorexa TOK
18 o PaKTep ' https://m.edsoo.ru/
CBOMCTBa Ha pUMEpE XJIopa 00addfe2
XnopoBoaopoa. CosiHast KHCIIOTa, XMMHUYCCKHUE bubmorexa TOK
19 'POBOLOPOL. ’ https://m.edsoo.ru/
CBOMCTBA, MOJy4YEHUE, IPUMECHECHUE 00ade104
bubmmoreka [JOK
20 HpaKTH:IeCKaﬂ pabora Ne 2 o Teme V«HonyquHe https://m.edsoo.ru/
COJISSHOM KUCIIOTBI, U3yYEHUE €€ CBOMCTBY» 00ade348
bubmmoreka [JOK
Brruucnenus mo ypaBHEHUSIM XUMHUECKHUX _
21 . https://m.edsoo.ru/
peaKIuid, eClii OIMH U3 PEarcHTOB JaH B U30BITKE 00ade488
bu6moreka [IOK
22 OOmas xapaktepuctuka 35eMeHToB VIA-rpymisn https://m.edsoo.ru/
00ade64a
AnnorpornHbie Moaudukamuu cepsl. Haxoxienue bubnuoteka [{OK
23 Cephl U €€ COCTUHEHNUN B TIpUpoie. XUMUYCCKHUE https://m.edsoo.ru/
CBOMCTBA CephI 00adeb4a
CepoBogopon, cTpoeHue, pu3ndeckue u bubmmorexa HOK
24 xmﬁ quléKg eﬂ(;BOI)'II) orBa ’ https://m.edsoo.ru/
00ade802
Oxkcuapl cepbl. CepHast KucioTa, Gu3n4ecKue u bubmmorexa HOK
25 /bl CCPBI. €D ’ https://m.edsoo.ru/
XUMUYECKHE CBOMCTBA, MPUMEHEHUE
00adea28
XUMHUYECKHUE PEAKIINY, JICI)KAIIUE B OCHOBE § Bu6muorexa IJOK
MIPOMBIIIJIEHHOTO CIOCO0a MOJyYeHUsI CEPHOM .
26 . https://m.edsoo.ru/
KHUCJIOThIl. XUMHUECKOE 3arpsi3HEHUE OKPY KaroIen
00adec8a
Cpe/ibl COSMHEHUSIMU CEePhI
Brrunciienre MaccoBOM 10JIM BBIXOJ1a IPOTIYKTa bubmmorexa LOK
27 A 71a HpOAYK https://m.edsoo.ru/

peaxiu

0Oadec8a
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OO611ast xapakTepuCTHKa 3JIEMEHTOB V A-TpyMibl.

bubmoreka [IOK

28 A30T, pacipocTpaHeHHe B IPUPOJIE, PUINIECCKUE U https://m.edsoo.ru/
XHUMHYECKIE CBOHCTBA 00adeeab

bubnuoreka [{OK

29 AMl\Uﬂ/IaK, ero (pu3uIecKue U XUMUICCKHUE https://m.edsoo.ru/
CBOWCTBA, IOJYYCHUE U IPUMCHCHHE 00adf004

bubmmoteka LIOK

s0.|Mbarmectspaora 3o rve oy
’ 00adf180

N bu6moreka [IOK

A30THas KUCIIOTa, € (PU3MUYCCKUE B XUMUYCCKHUE _
31 CBOHCTRA ggpjic/égnéedsoo.ru/
d

Hcnons30BaHUE HUTPATOB U cOIICH aMMOHNS B Butmorexa LIOK

39 KaueCcTBE MUHEPATbHBIX yzv[06peHHH. XUMUYECKOE hitps://m.edsoo.ru/
3arpsi3HEHUE OKPYXKAIOIICH CPEeNbl COSTMHCHUSMU 00ad518
a3oTa —

®docdop. Oxeun pocdopa (V) u pocdhopnas bubnunoreka [{OK

33 KHCIIOTa, (PU3NYCCKHE U XUMUYCCKHIE CBOMCTBA, https://m.edsoo.ru/
NIOJTyYCHUE 00adf68a

Ucnonw3oBanue pocdaroB B kKauecTBE bubnuoreka [IOK

34 MUHEPaTbHBIX yTOOpeHHI. 3arps3HeHUE https://m.edsoo.ru/
pUpoHOU cpenbl hocharamu 00adfc20

Yriepon, pactpocTpaHSHHE B IPUPOJIS bubmorexa TIOK

35 (1)I/I3I/I‘{eC,KHe Y XMMHUYECKHE CBOMCTBA , hitps://m.eds00.ru/
00adfd9c

Oxcunel yrieponaa, ux Gu3nuecKue U XMMHIECKHe bubnmnoreka [JOK

36 CBOMCTBA. DKOJOTHYECKHUE TPOOJIEMBI, CBI3aHHBIC https://m.edsoo.ru/
¢ okcugoM yriaepoaa (1V) 0Oadfebe

bu6mmoreka [IOK

37 VYroyibHasT KHCIIOTa U €€ COoNn https://m.edsoo.ru/
00ae006¢

[Tpaktuueckas padota Ne 4 mo teme "[lonyuenue bu6mmoreka [IOK

38 yIIeKucaoro rasa. KadecTBeHHas peakius Ha https://m.edsoo.ru/
KkapOoHaT-MoH" 00ae027e

[TepBOHaYaBLHBIC TTOHITHS 00 OPraHUIECCKUX bubmmorexa TIOK

39 https://m.edsoo.ru/
BEIICCTBAX KaK O COCTUHCHHSX yIIepoa 002e0546

bu6mmoreka LIOK

40 KpemHuuii 1 ero coeuHeHusI https://m.edsoo.ru/
00ae080a

[TpakTudeckast padota Ne 5. Pemenue bu6mmoreka [IOK

41 IKCTIEPUMEHTAJIBHBIX 33]1a4 10 TeMe «BaxkHeiimme https://m.edsoo.ru/
HEMETAJUTBI ¥ UX COCITUHEHUSD) 00ae0bf2

42 KonTponbhas pabora Ne3 no reme «Baxkueiiume bubnuoreka [{OK
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HEMETAJIJIBI U UX COCOUHCHU

https://m.edsoo.ru/

00ae0el8
OO0mrast XapakKTepPUCTHKA XUMHYECKUX 3JICMEHTOB Bubmiorexa [OK

43 — MeTaJuToB. MeTautndecKast CBSI3b U ) hitps://m.edsoo.ru/
MeTaJUTMYeCKask KPUCTAUTMIECKas peméTKa. 00261036
du3znyecKre CBOMCTBA METAIJIOB —

. bubmoreka [IOK
XVWMHYCCKUE CBOMCTBA METAIIIOB. _
44 DNEKTPOXUMUYECKUN DSl HAIPSKEHUN METAJIOB itps://m.eds00.1u/
00ae1156
OO6mme crmocoOs! morydeHus MeTauioB. CIUiaBhl. Bubmiorexa LIOK
BbrurciieHus mo ypaBHEHUSM XUMHAYCCKUAX _

45 . https://m.edsoo.ru/
pEeaKIuii, €CIIi OJIUH U3 PEareHTOB COMCPKUT 00261156
PUMECH -

bu6mmoreka [IOK

46 [ToHsITHE O KOPPO3UHU METAIIOB https://m.edsoo.ru/

00ae1278
bu6mmoreka [IOK

47 [IemouHbIC METAILIBI https://m.edsoo.ru/

00ae14b2
bubmnorexa LIOK

48 Oxcupl ¥ TUAPOKCUIBI HATPHUS U KaJTUs https://m.edsoo.ru/

00ae14b2
. bu6moreka [IOK

49 HlenoriH03eMem>HHe METaJUTbl — KaJIbIUH U https://m.edsoo.ru/
Marmn 00ael15e8

bu6mmoreka [IOK

50 Baxkueiimme coeqnHeHUs KaabLUs https://m.edsoo.ru/

00ael5e8

51 O6o001IeHNE ¥ CUCTeMAaTH3allnsl 3HAHUH

bu6moreka [IOK

52 JKEcTKOCTH BOIIBI M CIIOCOOBI €€ YCTpaHEHHUSI https://m.edsoo.ru/
00ae1886

S bubmuoreka I[IOK

53 iai?;;ee?;if:g;ﬁg;i;;;,em Kecocts https://m.edsoo.ru/
00aelae8

bu6mmoreka LIOK

54 AtoMuHAR https://m.edsoo.ru/

00aelc64
bu6mmoreka [IOK

55 AmdoTepHbIC CBOMCTBA OKCUIA U TUAPOKCHIA https://m.edsoo.ru/

00aelcb4
bubmoreka [IOK

56 Keneso https://m.edsoo.ru/

00aeld86
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Oxkcuapl, ruapokcuabl U con xenesa (1) u

bubmoreka [IOK

57 xenesa (I11) 1 https://m.edsoo.ru/
00ae35e6
58 O00011eHNEe U cUCTEMAaTH3allU 3HAHUI 1
[IpakTuueckas pabora Ne 7. Pemenue bubmuotexa [IOK
59 SKCIICPUMEHTAIBHBIX 33139 10 TeMe «Baxnewmmue | 1 https://m.edsoo.ru/
METAJJIBI U UX COECTMHEHUS 00ae3de8
BBI‘II/ICJECHI/ISI 10 YPaBHEHUSIM XUMHUYCCKHUX Bubmiorexa [OK
60 peaKIMi, eClIi OJIMH U3 PEarcHTOB JaH B I/136I>ITI§€ 1 https://m.edsoo.ru/
VI COJICPIKUT PUMECH. BBIYHCIIeHUs MacCOBOM
00ael750
JIOJTM BBIXOJ1A TIPOJTYKTA PEAKIIHH
61 O00011eHNEe U cCUCTEMAaTH3allUs 3HAHUI 1
62 KonTtponbHas padora Ne4 o reme «Baxkuelmme 1
METAJUIBI M UX COETUHEHUSD)
BemecTBa 1 Marepualibl B TIOBCEIHEBHOM KU3HU bubmorexa LIOK
63 qeTOBeKA 1 https://m.edsoo.ru/
00ae3f50
bu6mmoreka [IOK
64 XUMUYECKOE 3arpsI3HEHUE OKPYKAIOIICH CPEIIbI 1 https://m.edsoo.ru/
00ae4270
bubmnorexa LIOK
65 Pons XxvuMuu B pemieHn# 3KOJIOTHIeCKuX mpodmem | 1 https://m.edsoo.ru/
00ae4270
bu6moreka [IOK
66 O00011IeHHE M cucTEMATHU3AIMs 3HAHUMN 1 https://m.edsoo.ru/
00ae0dOa
bu6mmoreka [IOK
67 OO000I11IeHNE U CHUCTEMATHU3AIIAS 3HAHUH 1 https://m.edsoo.ru/
00adb33c
bu6mmoreka [IOK
68 OO000I11IeHNE U CHUCTEMATHU3AIIAS 3HAHUH 1 https://m.edsoo.ru/
00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YUYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA

OBS3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA
Xumus. 8 kiace: yue0. mis oomeodpazoBarenbHbIX yupexaenuii / O.C.
I"abpuenss. - 3-e usa., crpeotutl. - M.: Ipoda, 2022. - 286 c.

Xumus. kiacc: yuae0. A oomeoopazoBarenbHbix yupexaeHuit / O.C.
["abpuensn. - 3-e usa., crpeotutl. - M.: lpoda, 2022. - 288 c.

METOIUYECKHUE MATEPUAJIBI IJISA YYUTEJISA
Bsenute

1. I'abpuensn O. C., Bockoboitnukosa H. I1., AmykoBa A. B. HacronbHas
KHUTa yuurtensd. Xumus. 8 ki1.: Metoauueckoe nocodue. - M.: Ilpoda, 2021.

2. T'abpuensn O. C., Amykosa A. B. Terpaas a1 1abopaTopHbIX OINBITOB U
npaktuyeckux padot. 8 ki1 K yueOnuky O. C. ['abpuensna «Xumus. 8 Kiacey.
M.: dpoda, 2022.

3. I'abpuensn, O. C. Meronunueckoe nocodue k yueOnuky O. C. ['abpuensna
«Xumus». 8 ximace / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 109.

4. T'abpuensa, O. C. Meroauueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumusy. 9 knacc / O. C. 'abpuensn. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosoruueckue kaptol kK yaueOHuky O. C. ['abpuensna «Xumus. 8
Kjaccy : Meroauueckoe nocoowue / JI. . AcanoBa. — M. : Ipoda, 2020

6. Xumus : TexHosoruueckue kaptol kK yueonuky O. C. ['abpuensna «Xumus. 9
Kjaccy : Meroguueckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KOHTposibHbIE U TPOBEpOUYHbIE padboThI K yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepe3kun, A. A. Ymakosa u
ap. - M.: Ipoda, 2022. nanHbie

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
HUHTEPHET

Beenurenanusiehttp://www.chemnet.ru I'azera « XuMus» ¥ CaiiT A1 yUUTEIS
«Sl uay Ha YpOK XUMHUWN

http://him.1september.ru Exunas xomrekuust IIOP: TIpeameTHas KOIIEKIUs
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4HbBIC
skcriepuMenThl: xumust. Komnekmust Poccuiickoro 061meo6pa3oBareabrHOTO
nopTrasna

http://experiment.edu.ru AJIXUMMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Becepoccuiickast onuMIiiaza mKOJILHUKOB [0 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMus: SJIEKTPOHHBIN YYeOHUK JIsI
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMIMHH: SJIEKTPOHHBIN YIeOHHK



http://www hemi.nsu.ru OTKpeITHI KOJUTEMK: XUMHUS
http://www.chemistry.ru JluctaniimoHHas oJIMMIIHaAa M0 XUMHUH:
TEJIEKOMMYHUKALIMOHHBINA 00pa30BaTeIbHbIA IPOEKT
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